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Free     riicruy     for    one    year     for     new    cu^ 

toiiicrii,    tried    in    Cicriiiany    und    Sweden, 
418 
Gothenburg,     Sweden,     Method     of     encour- 
aging   use     of     electric     light.       By     E. 
Wikander,    (D.)     155 

Greenville,    Oiiio,    .Su|i|ilying    energy    to    ten 

townn.       Hy    D.    L.    (Jankill,    962 

Home      diKtriliulioii      coinpanieit      in      town! 

neorby,    909 

House-wiring    campaigns: 

Cleveland,   692 
Kansas   City,    975 

Letting   customer    estimate    cost    of    wir- 
ing.   ViO 
Pittsburgh,   976 
Wichita.     Kan.,     1025 

Ice-making.       (See    Refrigeration) 

Increasing    sales    of    energy'.      Report   before 

Berlin       Electrical       Society.        By       E. 
Wikander,    (D.)   861,   1079 

Inspection,    Annual    efficiency,    MinneapoIUt 

150 

Inspection,    Daily,    of    heating    installations, 

101 

Kansas   City,    Year's   house-wiring  campaign, 

975 

Kansas   small    towns,    *855 

Lamn  renewals,   F'rec  delivery   of.      By  G.  J. 

Kirchgasser,    595 

Load-factor  and  power-factor — How  to  im- 
prove  them.      Hy   L.    L.    Elden,    675 

Load       factors — railway,        icc-making       and 

other  loads.      By    K.    F.   Tweedy,    258 

LoiJisville,    Ky.,    257,    692,    1120,    1209 

—Maintenance    of    lighting    equipment,    Knox- 

ville,    Tenn.      By    VV.    Harrison,    317 

Mangum,    (Jkla.,    479 

Marion,  Ind.,  Flat-rate  controller  cam- 
paign,   1120 

Metcr-'lial    paper    weight,    1440 

Milwaukee,  Result  of  ten  months'  sales  ef- 
fort,  853 

Minor-repairs  canvass  of  customers'  equip- 
ment,   101  ..i-'iji...    . 

Motor-business,      "iilii  iyMJt ilTJI'      ^      ^'^Y     "' 

20,000,   482  JmOiv 

Motor    load    established^uncier   difficulties   in 

Malheur    Valley,    Oregon,    150 

Motor     loa.i     iiossibJities,     442;     l!y     H.     W. 

Cope,     1363 

Motor    service,    A    method    of    investigating 

an    existing    rate    schedule    for.      By    F. 
B.    Fletcher,    693 

Motor-service  earnings  in  six  Massachu- 
setts   central    stations,    805 

Motor  service,  intensive  cultivation,  Kan- 
sas   City,    1312 

— —New    business.    Discussion,    596 

New    business    department    or    each'   member 

of  the  staff  a   solicitor,    198 

New-business     getting.       By    H.     W.     Eells, 

182 

Noon    load,    975 

People's   Electrical   Page,    Cleveland,    643 

^Plotting  a  consumption  curve  lor  each  cus- 
tomer,   692 

Pocatello,    Idaho,    1312 

Postal   cards,   Meter   and   key,    198 

Power    load,    Methods    of    securing.      By    L. 

P.    Perry,    52 

Profitable   business.      By   R.    B.    Mateer,    644 

Progress   of    1911,    IS 

Publicity    Committee    of    Great    Britain.     By 

T.   W.    Cole,   200 

Quick   installation  of   power   service.   Mobile, 

Ala.,    149 

Rates    (See    Charging    for    electric    current) 

Real    estate    values.    Creating,    with    electric 

light,    1439 

Relation     between     the     company     and     the 

public.     By  J.  W.   Ferguson,   1121 

Repair   wagons.   Davton.   *760 

Rochester,     N.     Y.,     Securing     interest     of 

architects,    692 

Rural    distribution    in    1911,    19 

Sales    credit    schedule    for    solicitors,    1440 

Seattle,  Wash.,  Model  apartment  and  show- 
room,   '1210 

Signs   in    San   Diego,    Cal.,    199 

Soliciting  on  terms  of  service,  not  cheap- 
ness,   975 

Spokane,      Wash.,      Commercial      department 

of   Washington    Water    Power    (Jo^   1212 

Springfield,    Ore.,    Towns   served    by    (jregon 

Power    Co.,    978 

Stamford,  Texas,  Getting  customers  ac- 
quainted with  plant,   1439 

Summer  load    possibilities,    441 

Toaster     campaign,     Grand     Rapids,     Mich., 

643 

Wiring.      (See   \\'ires   and   wiring) 

Worcester,    Mass.,    Lighting    Campaign,    418, 

853 

Central-station    practice: 

Artificial    reactances   for   turbo-alternators,    2 

Atlantic,  la..  Change  from  direct  to  al- 
ternating current.  By  W.  E.  Byerta, 
803 

Balancer   set  to  bring  up  low  battery   cells, 

1024 

Choice  of  auxiliary  plant.     By  A.   H.   Finch, 

(D.)    813 

■ Coal     premiums     and     economies     in     small 

plant.  Iron  River,  Mich.,  43 

Condensers     and     metallic     filament     lamps, 

Ashton  system,   (D.)    58,   108;   By  W.  P. 
Maycock,    (D.)    205 
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Central-station    practice:    (Continued) 

Consolidation     of     energy      supply     systems. 

liy    Samuel    Insull      789;    comment,    784 
Cost   of   energy   as   a   function   of  load.      By 

G.    I.    Rhodes;    comment,    338 
Costs    of    generation    and    distribution,    San 

Francisco,    790 
Costs   of   maintenance,   417 
Costs     and     operating     efficiencies     of     poly- 
phase   and    single-phase    generating    and 

transmitting      systems.         By       H.       M. 

Hobart,    527 

Cost    of    production,    Fall   River,    Mass.,    746 

Developments   of    1911,   8 

Distribution   of  electricity.      By   A.    D.    Brin- 

kerhoff,  947 
Efficiency,    Over-all,    of    generating    stations. 

909 
Efficiency,    Simple    methods    for    increasing. 

liy    L.    B.   Webster,    '967 
Efficiency    as    determined    by    the    technical 

education     of     employees.       By     C.     M. 

Jansky,    1265 
Exhaust   steam,    Use    of.      By    Max    Arbeiter, 

(D.    R.)    982 

Flywheel    storage,    British    patent,    (D.)    698 

Gas    versus    steam.      Figures    by    Carr,    (D.) 

1446 
Gas     engines     at     Stratford-on-Avon,      (D.) 

•600 

Larger   aspect   of   central-station    work,    1141 

Hartford,     Conn.,     and     the     retirement     of 

President      Dunham,      *348;      Comment, 
■   338 
Hot      water      supplied      from     steam-heating 

condensate     909 

Ice-making.      (See    Refrigeration) 

Limiting    device    for    flat    rate.      By    Breit- 

laender,    CD.)    699 
Load    curves.    Typical.      By   A.    Ludin,    (D.) 

1078  .      , 
Load-factor,      diversity-factor      and      power- 
factor,      liy    C.    M.    Wardwell,    1418 
Location    of    station,    Features    that    govern. 

By    T.    H.    Reardon,    972 
Massachusetts,      Motor-service     earnings     in 

i-ix    companies.    Analysis    of,    805 
Oil-burning: 

Long  Beach  plant  of  Southern  Cali- 
fornia Edison  Co.,  *53S;  Comment, 
522 

Wichita,     Kan.,     '1109 
Operating    costs     of     Diesel    engine     plants, 

1121 
Overrating    of    motor-generator    sets    to    im- 
prove   power-factor,    Detroit,    548 
Power-factor,    Relations    of,    to    central-sta- 
tion  costs.      By    F.  A.    White,   948 
Problems    of    operation.      By    C.    W.    Stone, 

1247 
— I — Residence  business.   Report  of  N.   E.   L.   A., 

1360 
Small    plant    operation.      By    R.    S.    Stewart, 

1419 
Steam  power  and  water  power,   Comparative 

values.      By    A.    C.    Dunham,    38;    Com- 
ment,   1,    78 
Three-phase    supply,    Bury,     England,     (D.) 

493 
Tides,    Utilizing    power    of,    at    Husum.      By 

A.    Springe,    (D.)    600 
— ■ — Twcntv-four-hoiir    service.       By    T.     Milton, 

1359 
Twentv-four-liour    service    at    E.xeter,    Neb., 

1391 
Central    stations: 

Argentina,    in    Bahia    Blanca,     (D.)     764 

Asheville,    N.    C,    North    Carolina    Electrical 

Power    Co.      By   N.    Buckner,    *353 
Atlantic    City    Electric    Co.,    Turbine-driven 

station,    *73S 
——Austria,   Statistics.     By  L.   Rosenbaum,   (D.) 

156 
Austria,    at    Villach,    the    Gail    power    plant. 

By    L.    Bernard,    (D.)    764. 

Austrian    State    Rys.,    •1251 

Boston     Elevated     Railway     Co.,     "637 

Brazil,     at     Santos.     Hydro-electric     station 

of   the    Cia    Docas,    *583;   comment,    571 
Cleveland     Electric     Illuminating    Co.,    Lake 

Shore       steam-turbine       station,       '683; 

comment,    668 

Cleveland,    municipal    plant,    449 

Coleman,    Cal.,    Northern    California    Power 

Co.       By    R.     W.     Van    Norden,    '237; 

Comment,  221 
Companies    paying    percentage    of    gross    re- 
ceipts   to    city,    478 
Europe   Statistics.      By   L.   Rosenbaum,    (D.) 

650 

Falmouth,    Mass.,    691 

Fort    Worth,    Tex.,    Improvements,    1072 

French    water-power    plants.       By    H.    Bres- 
son,   (D.)    370 
Germany: 

Municipal  and  corporation  control, 
(D.)    1032 

Statistics.       By    G.     Dettmar,     (D.)     76S 
Great     Britain,     Statistics,     (D.)     493,     (D. 

R.)    981 
Greenville,    Ohio.    Supplying    energy    to    ten 

towns    from     one     station.       By     D.     L. 

Gaskill,    962 

Japan,   on   the   Nippashi   River,   524 

LehiKh      Navigation       Klectrie      Co.,    Hauto, 

Carbon    County,    Pa.,    1002 
Los      Angeles     aqueduct      plants      proposed. 

By    H.    S.    Knowlton,    *301;    Comment, 
287 


Central   stiilimis:    (Continued) 
Louisville,    Ky.,    Fetter    Lighting    and    Heat- 
ing    Co.,     combination-plant     operation, 
•455 

Luxemburg.       By    J.    P.    Manternach,    (D.) 

370 

Marseilles,      111.,      McKinlcy     properties     in 

northern    Illinois,    '405;    C-omment,    389 

Minneapolis     General      Electric     Co.,      '897, 

•1059;    Comment,     1047 

Montgomery,     Ala.,     Citizens'     Light,     Heat 

and     Power    Co.       By    W.     H.     Fisher, 
•354 
New     Zealand's    hydroelectric    developments 

1019 
Ontario.        (See     Transmission     plants,     On- 
tario) 

Pacific    Gas    &    Electric    Co.,    •1197 

Portugal,    at    Serra    da    Estrella.      By    C.    de 

Carvalho,    (D.)    322 

Puget     Sound     Traction,      Light     &      Power 

Co.,    •1161 

Redondo     station,     Pacific     Light     &    Power 

Co.,    Extension    of    plant,    •HOI;    Com- 
ment,   1290 

-Seattle    municipal    plant,    •IISS 

Shawinigan    Water   &   Power    Co.      By   J.    C. 

Smith    and    F.    T.    Kaelin,    '953 

Sigourney,     la..     Small     station,    908 

Small    stations.      By    P.    A.    Spalding,    (D.) 

206 

Small   stations   of   1911,   9 

Southern      California      Edison      Co.,      Long 

Beach    oil-burning    station,    ^535;    Com- 
ment,   522 

Sprin^eld,    Mass.,    Office    building,    '1025 

Swedish      water-power      plant,      Porjus,      in 

Lapland,    (D.)    1127 

Switzerland,    Albuls    plant.      By    Idelberger, 

(D.)    1127 

WashinRton   Water   Power  Co.,   'ISSS,   '1425 

Western    transmission    systems,    •1191 

Wichita,    Kan.,    Largest    station    in    Kansas, 

•1109;   Comment,    1095 

-; Winnipeg,    (D.)    650,    699 

Charging    for   electric   current: 

Average    rates   in    36    large   American    cities, 

595 

Brook'yn,    Reduction,    886 

Chicago: 

Minimum    charge    abolished,    594 
Model,       Movable-peg,       of       wholesale 

rates,  ^417 
Off-peak    rates,    1071 
Reduction    of   rates,    453 

Combination    flat    rate    and    meter,    Norway. 

By   Norberg-Schulz,    (D.)    651 

Energy-factor      vs.      power-factor.        By      R. 

Arno,    (D.)    601 

Flat-rate     controllers     in     Canadian     towns, 

907 

Flat    rate    and    double    tariff.      By   B.    Thier- 

bach,    (D.)    370 

Flat    rates.      By    D.    Bercovitz,     (D.)     1219, 

1273 

Glasgow,     Domestic    rates    in.       Bv    W.     W. 

Lackie,    (D.)    699,   814 

Limiting    device    for    flat    rate.      By    Breit- 

laender,    (I).)   699;    H.   S.    Hatfield,    (D.) 
1446 

Los  Aneeles,   Reduction,   1071 

Louisville.    Ky.,   Rate   War,   363 

Low  rates  and  development  of  central- 
station  service.  Suggested  schedule  in- 
volving control  of  customers'  meters, 
transferring  to  higher  rate  at  times  of 
extraordinary  peak  loads.  By  W.  E. 
Burnand,    261 

Maximum   demand.      Merz   patent.      By  C.  I. 

Hall,     G.     L.     Hoxie,     55,     56;     C.    W. 
Brown,  265 

New   Jersey,   Reduction,    1071 

Quality  of  service,  competition  between  elec- 
tricity and  gas.      By  M.    C.    Rice,  912 

Report   of   N.    E.    1..    A.,    1375 

Residence    possibilities,    (D.)     1128 

Residence  rates.   Recommendations  of  N.   E. 

L.  A.,  27 

Rochester,   N.    Y.,   Reduction,    1159 

St.    Louis,    Graphical    analysis    of    residence 

rates.      By    H.    E.    Eiscnrnenger,    ^644 

St.      Louis     decision     distinguishes     between 

"fixing"    and     "regulating"     rates,     398, 
681 

Salt     Lake     City,     Two-meter    off-peak    rate 

under  retail  schedule,  1313 

Seattle,    Wash.,    1190 

Slide-rule    for    calculating.      By    W.    II.    Ed- 

mondson.    *1391 

Spokane.  Wash.,   1213 

Terms,   Meaning  of,   478 

Theory  of  tariffs.      By  J.   y\.   Schouten,   (D.) 

58 

Theory  upon   which   rates  are  based.      By  G. 

S.  Merrill,  1298 

Various   problems.      By    Carl    Schmidt,    (D.) 

426 

Western    motor    service.    Report    of    N.    E. 

L.    A..    1364 
("hicago: 

.Automobile    show,    270 

Commercial  vehicle  exhibition,  327 

Commonwealth      Edison      Co.,      Twenty-fifth 

anniversary,  937 

Commonwealth    Edison   Section   of   N.    E.   L. 

A.,  Division  organization,  51 

Department    of     Electricity,    Annual    report, 

938 
—Electrical  Contractors'  Association,  291 

•Indicates  illustrated  articles. 


Chicago:    (Continued) 

Electrification    of    terminals,    81  ;     Bv    L.     C. 

Fritcb,  292;  W.   F.   M.  Goss,   1246 

Electrolysis,   Proposed  ordinance  to  regulate, 

1105,    1149,    1249,    1414 
Elevated     railway    properties.     Valuation    of, 

1148 

Subway  situation,   447 

Chlorine,    Action    of    ultra-violet    light    on.       By 

A.    I{.    I.udlam,    (D.)    1446 
Choking   coils.    Calculating.      By    F.    Emde,    CD.) 

764     914 
Circuit   brealcers: 

Evershed  and   Vignoles   patent,    (D.)    601 

Patent  decision,   27 

Transfers    lighting    load    to    battery,    Cleve- 
land,  '252 
(Circuit   breaking.      By    A.    G.    Collis,    (D.)    601 
Clock,  Campiche  electric.     By  L.   Reverchan.   (D. 

R.)    916 
Coal: 
Premiums    and   economies   in    a    small    plant. 

Iron   River,    Mich.,   43 
Specifications     for     buying,     on     a     beat-unit 

basis,    Wisconsin,    472 

Storage    pit   at    Omaha,    Neb.,    1209 

Underground    distillation    of,    proposed.    852 

Wetting    coal    for    boilers.       By    E.     Brown, 

969 
Coal  cutting  machinery.      By   W.    B.    Shaw     (D.) 

205 
Coal-handling: 

Duluth    .Superior    Harbor,    943 

Toledo   Railway  &  Light  Co.,   •SI 

Washington    Water    Power    Co.,    1426 

Coal  strike   in   Great    Britain,   522 

Coast     defense.     Use     of    electricity     in.       By     L. 

B.    Bender,   •687;    Comment,   667 
Coil    winder    made    from    sewing    machine.       Br 

G.   Pollock,   '969 
Coil    with    a    homogeneous    magnetic    field.      By 

A.    Bestelmeyer,    (D.)    916 
Coils,     Testine    m.ngnet,     for    short-circuits.       By 

L.    J.    Todd,    ^970 
Cold-weather    advantages    of    electricity,     127 
Coleman     plant.     (See     Transmission    plants) 
Color  contrasts  in   illumination.      By   Louis  Bell, 

•201;     Comment,     174;     Bassett    Jones. 

Jr.,    367 
Colorado    Electric    Club,    129 
Commutation: 
Direct-current     machines.       By    W.     Weiler, 

(D.)    1031 
Oscillograph    to    show    internal    currents    in 

arm-iture.      By   D.    Robertson,    (D.)    1445 
Single-phase       commutator       motors.         By 

Claudius    Schenfer,    (D.)    205 
Tbeorv.       By     K.     Pichelmayer,     (D.)     205; 

Niethamn-.er,    (D.)    555,   764 
\'arioiis   theories   and   their   practical   applica- 
tion.      Bv    F.    W.    Carter,    ^1435;    Coin- 
inonts,     1412 
Commutator    truer.    Motor-driven,    Bryant    Bery. 

•1226 
Commutators: 
Improvement   possibilities.      By   W.   A.    Dick. 

(D.)    1078 
Synchronous.       By    P.     Stein,     ^321;     J.     B. 

Whitehead,    554 
Compass,    Wireless   telegraph,    (D.)    1321 
Complaints.    (See   Central-station   business) 
Concrete: 

Power-house    work.       By    M.    C.    Rice,    474 

Reinforced,    in    electrical    engineering.       By 

P.    Lecler,    (D.    R.)    652 
Reinforced    concrete   beams.      By    Humphrey 

and  Losse,    (D.   R.)    984 
Condensation    losses    in     steam    plants.       By    G. 

and   J.    R.   Wilkinson,    (D.)    155 
Condensers,   Air.      By  C.   E.    Hay,    (D.)    1129 
Condensers,    Electric: 
.'\hsorbed    charge.    Effect    of   temperature    on. 

By  A.   Zeleny,    (D.)    765 
Alternating-current     (circuits     for     metallic- 
filament    lamps,     Ashton    system,     (D.) 

58,    108:  by  W.  P.   Maycock,    (D.)   205: 

(D.)    '812 

British    patent,    (D.)    603 

Helsby    system    of    using,    with    alternatini 

current      lighting      installations, 

698 
High-tension,     for    experimental     work.       By 

T.    D.   Yensen,    (D.)    1080 
Kerosene    as    dielectric.      By    3.    H.    Ander- 
son,   (D.)    603 
Lighting    circuits,     alternating-current.       By 

A.    W.    Ashton,    (D.)    650 
Rotarv,    reconstructed    from    turbo-generator. 

By   J.    Hazerick,    '47 
Variable   condenser   for   wireless,   a   form   of. 

By    T.    M.    Blake,   593 
Condensers,    Turbine: 

Kansas   Citv,    '249 

Wheeler,  •768 

Conduit: 

Greenfield   duct    rigid    iron,    1131 

Molded-concrete         underground,        Chicago 

Stone  Conduit  Co.,  604 
Prudential     Insurance     Company's    building. 

By    Meyer   ?nd   Jones,    ^311 
Tinned     brass    tubes    for    interior     conduit, 

325 

Tubular   Woven   Fabric   Co.,    324 

Underground    construction,    724;    By    C.    T. 

Mosman,    1104 
Coiiduit    boxes.    Adjustable,    Sun,    •1036 
Contract    form    for    diversified    service,    Newark. 
Ohio.   974 
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Culltiuct  fiirtim  uiul  UKirriiiriKi  with  iDcal  «li»- 
trihtitiuii  cuinpanic*.  Hy  1).  L.  Gat- 
kill.   062 

Contractors,    KIci-tric: 

Co-iipriutiuii    witli    criitral    (tulion,   315 

t'ott    nyntetn    for.    42{) 

• KIccttic    wiring  aiul   the   contractor,   362 

Kquipiiirni    iii    buililing   conitrucliun,    102 

Kelaiioii    uf    thr   crntrul    itation    to.      By    C. 

K.    Ilaye*.    676 

SiiKill  rlriiiiiul.      Hy    I.   L.   Morton.  265 

•— SugKe»tion!i    to,    420 

Contractom'    mrrting   in   Cliicago,   291 

Controllcri: 

Crane,    VVe»tin8hoii»e,   *326 

•— Intorninlion   necessary   to   n>anuf.-jcliircr,   478 
t'unipinK    motor,    Rochester,    '208 

Converters: 

.^— Comnuitating-pole       »ynchronou»,       \\  csting- 
house,    •J<17 
Cooper    Iiewitt    mercury-vapor,    628 

Current   turins  in  tile  coil*  of  a  synchronous. 

Hy    I.    11.    .Morecroft.    •N37;    loinnicnt. 
1413" 

■ Direct  current  to  alternating-current.  Cryp- 
to, *6S 

Improvements,   Discussion,   628 

Cooking,    Electric: 

AiUantiiKcs.      By    H.    M.    Hill.    1209 

Factory    kitchen    in    I.oiuion,    (D.)    814 

lirill,    ("i.    K.    combination,    •159 

. Meat  saved  pavs  cost,  Experiments  in  Eng- 
land.   11^2 

Oklahoma    City    demonstration,    1439 

Samovar,    *64 

. Standardization    of    apparatus,     (D.)     1079 

(See    also    Heating,    Electric) 

Cooling  of  electrical  machinery.  By  H.  A. 
Carney,    (U.)    492 

Copper,  lapancsc.  Resist  ivitv  and  temperature 
coefficient  of.  By  Hirobe  and  Matsu- 
nioto,    (H.)     1395 

Copper   caMii.us.    Hritish    patent.    (D.)    702 

Copper  market.  263.  By  J.  B.  C.  Kershaw. 
CD.)    1129 

Copper  relining.     By  H.   H.   Emrich,   (D.)   557 

Corona  on  high-tension  lines.  By  G.  Faccioli, 
1.'.^.';:    Comment,    1340 

Corrosion  of  iron  and  the  protection  of  struc- 
tural iron  work.  By  L.  Archbutt,  (D.) 
1034 

Cost    of    encrijj-    and    load    factor,    Relation    be- 
tween,   346 
Cost   of   energy    as   a    function    of    load.      By    G. 
I.    Rhodes,    Comment,    338 

Costs  of  generation  and  distribution,  Pacific 
Gas  &  Electric  Co.,  in  San  Francisco, 
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Brackett,    (D.    R.)    424 
Mercury-vapor     converter     for     railway     service, 

Cooper    Hewitt,    628 
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By    T.    Robinson,    (D.)    1033 
Metals,  Some  uses  of.     By  W.  R.   Whitney,   1380 
Meter,    Candlcs-per-watt,    for    incandescent    elec- 
tric   lamps,    A    new    form.       By    H.     E. 

Ives,    •1268 
Meter,   Flux,    Morphy   and   Oschwald,    (D.)    109, 

•371 
Meter-protective   device,    .^ppleton,   *706 
Meter    connections,    Three-phase,    (D.)    *864 
Meter    readers,    Instructions    to.    Fond    du    Lac, 

Wis.,    416 
Meter    repair    kit,    Westinghouse,    *1133 
Metering   polyphase   energy,    Unusual   method   of. 

I'.v   J.   B.    Brokaw,   '254 
Meters,    Electric: 

Accuracy    of.      By    A.    T.    Bullen,    (D.)    603 

-Mternating      current.      Effect      of      railway 

transport  on.      By  Paterson  and  Kinnes, 

(D.)     427 

■ Bergmann    direct-current,    (D.)    1220 

— — Double   tariff,    English   patent,    (D.)    371 
Errors      of      electricity      meters.         By      K. 

Schmiedel,    (D)    59 
-Friction      in      electricity      meters.        By      K. 

Schmiedel,    (D.    R.)    157 
Induction,     Development     of.       By     H.     W. 

Young,    1297 

Iron   losses  in,   49 

Maintenance     and     calibration     of.       By     E. 

Cousin,    (D.)    558 
Maximum    demand,     and    Merz    patent. 
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M.    Griffith,   947 

German.      By   K.    Heumann,   916 

Report  of  N.   E.   L.   A.,    1368 

Running  backward,  Cause  of,  973 

Tests    and    types    of    meters.       By    A.     Du 

rand,    (D.)    157 

Based    on    the    Ferraris    principle. 
T.    W.    F.    Hofmann,    (D.    R.) 

Dayton,   Ohio,  974 

New    York    Public    -Service    district. 
C.    F.   Hunter.    ISO 
Variable    loads.    Behavior    of   electricity    me- 
ters  on.      By    D.    Robertson,    (D.)    1220; 

Comment,    1144 
Wave     meter.       Direct-reading.       By    E.     F. 

TTuth,    (D.)    •207;    S.    M.    Powell,    (D.) 

•1447 
Michigan   Commission    news,    893,    1106 
Michigan    Electrical   Association,    1416 
Microphone     for     strong     currents.        By 

and    Holstrom,     (D.)    "700 
Milking     machines,     Motor-driven.        By 

Burr,     •SSS 
Mimeograph     patent     decision,     Dick    case 

619,   622,   626,   720.  786 
Mine   maps,    Electrical    symbols   for,   '449 
Miners'      lamp      and      firedamp      detector.         By 

Holmcs-Aiiderson,    (D.)    •424;    453 
Mines,   Electricity  in: 
Batterv    substation.       By    G.    C.     Allingham, 

(D.)    322 

Colorado    mines,    466 

Diamond    mines    of    South     .Africa. 

van   der   Ham,    (D.)    426 
— — Earthed    versus    insulated    neutrals 

lierv    installations.      By    R.    W. 

(r>.)    1128 
Golden      Cycle     Mine     at     Cripple 

Pumping  from    1600- ft.   level,    1304 

Hoist   in  mine.   Woodward,   Ala.,   942 

Iron    mines.      By    A.    Courtot,    (D.)    601 

Limestone   quarries   and   crusher   plants.     By 

P.   N.   Harrison,    (D.   R.)    1446 

Norway,    (D.)    650 

Winding        plant,        Three-phase, 

Boveri  &  Co..    (D.)   •425 
Minneapolis    Electric    Show,    446,    526, 
Minnesota    Electrical    Association,   673 
Mississippi    Electric    -Association,    1297 
Missouri,     Hydroelectric     development     in, 

836 
Missouri     Electric,     Gas,     Street     Railway 

Waterworks   Association,   836 
Molecular    physics.       By    T.    J.    Thomson, 

915,    107^ 
Motor    service.    (See    Central-station   business.) 
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Motor    starters: 

Automatic  device   for  induction   motors.      By 

.\.    I'ensabcne-l'erez,    (U.)     108 

Gould   &   Eberhardt,    for   crank   shaper,   '707 

Induction,    Cutler-Hammer,    '1131 

Reversible,    Cutler-Hammer,    '918 

Sclf-starlers  for  high-tension  motors,  Cut- 
ler-Hammer,   375 

Motors,    Electric: 

.Accelerating   characteristics   of   an   induction 

motor.      By   E.   R.   Shepard,   "903;   Com- 
ment,   881 

Adjustable-speed.        By     A.      D.      Du      Bois, 

•1063,    •1113,    •1259;    Comment,    1242 

Braking  of  induction.     By  H.  C.  Specht,  941 

Braking   of   single-phase   repulsion,    (D.)    913 

Calculation      oi      self-induction      coefficients. 

By   A.    Guy.in,    (D.)    698 

Ceiling   suspension,    Diehl,    ^1401 

Changing  two-phase  induction  to  three- 
phase.    Cost    of,     1019 

Commutation        of        polyphase.  By        K. 

Schenfer,    (D.)    1218 

Commutation     of     single-phase     commutator 

motors.       By    Claudius    Schenfer,     (D.) 
205 

Commutation    theory.       By    K.    Pichelmayer, 

(D.)    205 

-Compensated    repulsion    motor    patents,    342 

Connecting    induction    motor    to    three-wire, 

two-phase    system,   478 

Constant  speed  for  direct-current,  Sie- 
mens patent,    (D.)    108 

Design,    Changes    in.       By    K.    Pichelmayer, 

(D.)    1126 

Diagrams.      By  G.   Rasch,    (D.)   205 

Direct-current  motors  with  cast-iron  mag- 
nets.     By    J.    W.    Burleigh,    (D.)    205 

Field-control      problems      in      direct-current 

machines.      By  W.   G.   MerowitZi  *41 

Fusing    induction    motors,    256 

Hysteresis     torque     of     induction     machines. 

By    Dr.    Hans    Riddervold,    690 

Induction,     Current     and     power-factor     in. 

By   H.   J.   S.   Heather,    (D.)    764 

Induction   motor   wiring.      By   H.    B.    Foote, 

1122;   J.    F.    Lincoln,    1444 

Installation    of    motors    in    dirty    places.     By 

M.     O.     Southworth,    48 

Miniature,    Dichl,    •1223 

Overload     range     of     three-phase     induction. 

By    M.    Vidmar,    fD.)    424 

Pumps,    Centrifugal,    Control    of   motors    for. 

By  J.  S.  Leese,  (D)   58 

Railway,     Single-phase.       By    W.     Kummer, 

(D.)    426 

Rebuilding,    49 

Rewinding  four-pole    machine,    49 

Rewinding      133-cycle     motor     for     60<ycle 

service,   49 

Self-starting       synchronous.  By       C.       J. 

Fechheimcr,    940 

Shunt-wound,  for  track  work,  Crocker- 
Wheeler,    •1402 

Singlephase    commutator: 

British    patent,    (D.)    764 

Compared      with      direct-current      series. 

Bv   Hellmund   and    Smith.    (D.)    424 

Design.      By   P.    Muller,    (D.)    812,    861 

Shunt-connected       commutating       poles. 

Bv     Hellmund     and      Smith,      (D.) 

1078 

Single-phase     repulsion.       By    T.     F.     Wall, 

(D.)    321,   981 

Slip  of  induction.  Measurement.  By  An- 
germann,   (D.)    323,   861 

Synchronous,    Characteristic   curves.      By   K. 

Simons,    (D.)    1445 

Sparking  in  single-phase  commutator  mo- 
tors, Suppression  of.  By  R.  Richter, 
fD.)     108 

Speed,   to   produce   50   volts,    752 

Speed    regulation,   Definition   of.      By  H.   H. 

Higbie,    491 

Speed  regulation  of  three-phase  commu- 
tator. By  G.  Meyer,  (D.)  266,  322, 
370,    426 

Starting    of    single-phase     commutator.       By 

Niethammer    and    Siegel,    (D.)     1218 

Swiss    induction,    '1132 

Testing    method,    973 

Testing    of    three-phase    induction.      By    Ma- 

kowcr    and    Mossay,    (D.)     1031.    1078 

Three-phase  commutator  series.  By  Drey- 
fus and   Fillebrand,    (D.)    1272 

Three-phase       induction.       Development       of 

circle    diagram.      By    T.    F.    Wall.    (D.) 
205 

Three-phase     loom    motor,     Bruce,     Peebles, 

•559 

Three-phase    series.     Diagram     of.       By     A. 

Thomaelen,    (D.)    155 

Three-phase     scries,     of     Siemens-Schuckert. 

By   M.    Schenkel,    (D.)    1218.    1272.    1318 

- — —Trouble  with  unequal  clearance  of  an  in- 
duction  motor.      By   G.    M.   Hardy,   252 

Troubles,   Lessons   from,   42 

Using  as  a   generator,   256 

Weight    efficiency.       By    W.     B.    Hird,    (D.) 

1031 

Mount   Wilson   Solar   Observatory,    Electrical   in- 
stallation    of.       By     H.     S.     Knowlton, 
•633;    Comment,   669 
Moving-picture    machines,    Motor    operation    of, 
487 

Municipal  ownership.  South  Framingham, 
Mass.,    Defeat.    679 

Music,    Electrical,    448 
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Convention   Daily.    1146 

Deadwood,  S.   D.,  Section,  88 

Eastern    New    York    Section,    393 

Iowa   Electrical   Association   joints,   884 

New    England    Section.    393,    524,    577.    724, 

938;   Convention,  675 

St.  Louis  Section,  1051 

Work  of,   1289 

National    I'ire   Protection   .Association,    1100 

National  Independent  Telephone  Association, 
Convention,   344,   373 

Nebraska  Electrical  Association,  889 

Neon,  Special  energy  distribution  of.  By  W. 
VV.   Coblentz,   365;   Comment,   338 

Neon  lamp.  Construction  and  characteristicf 
(D.).   555 

Nernst  filament,  Thermo  emf  of.  By  J.  S. 
Shearer,    (D.)    1033 

Networks: 

Distribution  systems,  Principles  and  meth- 
ods for  designing  and  calculating.  By 
F.  B.  Crocker,  799,  847,  901;  Com- 
ment,   785 

Planning    of    distribution.      By    C.    Schmidt, 

(D.)   1320 

Solution    of    problems.      By    R.    Appleyard, 

(P.)    1320 

Nevada   Commission  news,   1013 

New    Hampshire   Commission   news,    1299 

New  Jersey  Commission  news,  87,  134,  233,  400, 
1157,   1423 

New  York  City: 

Automomobile    Show,    81,    161 

Dual    rapid    transit    system,    1148 

Electricity    supply.      By    M.    Tappley,     (D.) 

426 

Long  Acre  case,  224 

New   York   Electrical   Society,   723.   835.  887        '■^ 

New  York  Public  Library.  \'oltage  employed 
in.     By  H.   E.  Young,  491 

New  York  Public  Service  Commission,  First 
District.     .Annual   report,   397 

New  York  Public  Service  Commission,  Second 
District: 

.Annual   report,   397 

Electric-meter    testing.      Bv    C.    F.    Hunter, 

150 

New  York  Public  Service  Commission  news, 
28,  86,  133,  184,  233.  295,  348,  401, 
450,  532,  579.  629.  679,  731,  791,  838, 
892,  949,  1011,  1056.  1106,  1157,  1248, 
1299,    1346,   1423 

New   York    State: 

Gas   and   electric   schedules,    177 

Hydroelectric    system    proposed,    446 

New  Zealand  government.  Hydroelectric  de- 
velopments of,    1019 

Nitrogen  fixation  in  Norwav.  Bv  Summers  and 
Wolcott,  396;  F.  Marguerre,  (D.)  1127, 
1272 

Northwestern    Cedarman's    Association,    229 

Norway,    Hydroelectric    developments    in,    1150 
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155;   P.   M.    Hooper,    (D.    R.)    555 
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Oil   engines: 

Covington,    for   low-grade    fue's,    ^1450 

Crude-oil   engine,    British.    •1082 

Diesel.     By   R.   Diesel,    (D.)   813;   W.  J.   U. 

Sowter,    (D.)    1446 

Development.      Bv    R.    Diesel,    1051 
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Leigh.    (1).    K.)    322 
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Parallel   connections.      Hy   Josef    Kulin,    (D.)    556 
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Patent    Commission    recommended    by    President 

Taft,    1050 
Patent    conference    at    Washington,    831.    834 
Patent    legislation    bv    Congress,    285,    2S9,    720, 
834.    882.    932.    936.    1002.     1147.     1342. 
1394 
Patent   litigation: 
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T~  —Power  from.     By  C.   Heinz,   (D.)    1031 
Peltier  emf.   Redetermination  of.      By  A.   E.  Cas- 
well.  (D.)    59 
Pennsylvania  public   service  commission   bill,    184 
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*1396 
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By   Gisbert    Kapp,    (D.)    1272,    *1318 
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Photometric    paddle-wheels.       By    J.     R.     Milne, 

(D.)  698 
Photometric    units,'   Proposed    international.      By 
Blondin,    Thouvenot    and   Blondel,    (D.) 
1079;    Comment,    1049 
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produced  by  variations  in  the  character 
of  the  comparison  standard  and  in  the 
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By   H.    E.    Ives,    (D.)    1395 

Heterochromatic  photometry.  Factors  in.    By 

Louis   Bell,   '201;   Comment,    174 

Photographv   in.      By    H.    E.    Ives,   806 
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tion to  portable  photometers.     By  H.  E. 
Ives,    •598;    Comment,    572 
Pilot   cells    for   vehicle   battery.      By   R.    Macrae, 

*429 
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France,    906 
Plugs,      Separable-cap     attachment,      Cutler-Ham- 
mer,   *604 
Pole     holes.     Digging     with     dynamite,     Marion, 

Ind.,    •1267;    By   C.    Lee,    1444 
Pole   socket,   National,    *374 
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Preservation    of    wooden,    263 ;    By    Seiden- 

schnur,    (D.   R.)    651 

Statistics.    489 

Wood    and    concrete.       By    W.     Manktelow, 

(D.   R.)   426,  493 
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W.    D,    Hornaday,    '249 
Portland,    Ore.,    Hydraulic    regrade    with    motor- 
driven  numps,   686 
Positive  thermions  from   salts.      By   C.   J.    Davis- 
son,    (D.)    493 
Posts.      (See    Poles;    Street   lighting) 
Potential    differences    in    alternating-current    cir- 
cuits.    By   C.    F.   Jenkin,    (D.)    555,   601 
Potentiometer,    Deflection.      By    H.    B.    Brooks, 
(D.)    1033 
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Progress  of    1911,   21 
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Printing   plant   of   Norwood    Press,    '467 
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1     Detailed     account     of     cooperative     con- 
sulting   and    contracting   work,    "91; 
Comment,    78 
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Ill     Main    contactor   board    and    distributing 

system   for  light  and   motor   service, 
•192 

1\'     Interior    conduit    work,    *311 
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1349; 'Comment,    1339 
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List    of    states,    528 

Relation  of  the  courts  to.     By  M.  R.  Maltbe, 
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Public   Service   Corporation   of   New   Jersey,   An- 
nual   report,    791 
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Decapitalization     of,     3 

Jurisdiction   of  state  bodies  over.      By  Isaac 

Milkewitch,    399 

Legal   decisions  affecting  utilities.      By  J.  V. 

Oxtoby,    1417 
Relations    with    the    public.      By   C.    W.    Kel- 
logg,   948 
Pulmotor,    Draeger,   in    Chicago,    "227 
Pumping.    Electric: 

Chicago    waterworks.    *905 

Forest    Park,    HI.,    Water-works,    804 

Grand   Haven,   Mich.,    548 

Irrigation.      By    Arthur    Gunn,    320;    C.    H. 

Williams,    1357,    1358 

Kansas  City   Drainage   pumps,   974 

Municipal   water   pumping.     By   C.    A.    Mun- 

roe,    1359 

Portales     irrigation     project.     New     Mexico, 

804 

California      irrigation      pumping, 

irrigation  by  central  stations, 
n.    Mateer,    *103 

Williston  and  Buford-Trenton  electric  irri- 
gation projects.  By  C.  P.  Eldred, 
•1304 

Pumps,  Electric; 

Crocker-Wheeler,    •1276 

Niagara  Falls,  413 

Turbine-driven   boiler-feed    pumps,    *1227 

Punch   press.    Bliss,   *429 

Pyrometers  for  steel  mill  equipment.  By  C.  S. 
Gordon,    (D.)    1274 

Pyrometry,  Radiation.  By  G.  A.  Shook,  CD.) 
864,    1274 


Orarries,   Electric  power  in,   (D.)   266 


Radioactive     bodies.     Electrochemistry     of.        By 

G.   von  Hevesy,    (D.)    915 
Radioactive     disintegration,     Effect     of     tempera- 
ture   upon.       By    A.     S.     Russell,     (D.) 

982 
Radioactive     products    in    the    atmosphere.       By 

Kinoshita,     Nishikawa     and     Ono     (D.) 

156 
Radioactivity,     Mechanically    changing     rate     of. 

Investigations    by    J.    W.    Moulton,    32, 

153 
Radioactivity    and    temperature.      By    H.    Carter, 

(D.)   207 

•Indicates  illustrated  articles. 


Radium: 

lialuncr    method    for    detcrniiniriK    (|iiantitiei 

of    radium.       Ily    Kuthrrford    and    Chad- 
wick,    (I).)    700 

-Distribution    of   active   deposit    of    radium    in 

nn     electric     field.       By     Wcllisch     and 
Hronson,    (D.)    1396 

Origin   of.      My   F.    Soddv,   (I).)   862 

RaillcHK   traction    in    Englaiul,    (I).)    914 
RailwayK: 

Au.Hiriaii    State    Kys.,    Electrical    ccjuipment, 

'1251;    Comment,    1243 

Berlin,    Proposed    electrification.    (I).)    1031, 

1127 

lieriiina.      Electrical     equipment.        liy     Th. 

Roller.    (D.)    1127 

Corrugation  of  rails.     By  J.  H.  Briggs.   (D.) 

1079 

Corrugation.     Laboratory     experiments.       By 

Schwartz   and   Cuncliffe     (D.)    914 

Current  collection.     By  G.  L'Hoest,   (D.  R.) 

699 

Dessnu-ltilterfeld,    Annual    report,    (D.)    981, 

1219;   Description   of   line,    (I).    R.)    1395 

Elcclrilicalion    system.      By    O.    C.    Roedder, 

(D.)    1319 

Electrification    of    trunk    lines.       By    W.    Rei- 

chel,    (D.)    370,   555,    1127;   W.  J.   Qark. 
(D.)    1446 

France,    Electric   traction    in.      By  J.    Simey, 

(D.)    206 

Germany: 

Single-pliasc,    (D.)    370 

Western.      By   A.    Haselmann,    (D.)    206 

Wfisbadcn,    (D.)    1127 

Italy     Three-phase    traction    in.      By    Pietro 

Verole,    (D.)    1272 
London,    Brighton    &    South    Coast,    Electri- 
fication,   (D.)    914 

Mechanics    of    electric    traction.      By    F.    W. 

Carter,    (D.)    1078 

Mexico,    up    Mount     Popocatepetl.       By    W. 

D.    Hornaday,    *249 

Mittcnwald,    in    Bavaria    and    .Austria,    (D.) 

1079 

Pittsburgh,    (D.    R.)     1446 

Progress    of    1911,    11 

Simplon   tunnel.      By  P.   Rigotard,    (D.)   267" 

Single-phase     traction.        By     W.     Kuramer, 

(D.)    426 

Prussian  State  Rys.     By  W.  Usbeck,  (D.  R.> 

155 
Transformed   in   locomotives  into  direct  cur- 
rent.     I!y  J.    Simey,    (D.)    267 

Voltage    measurements.       By    C.    F.    Jenkin, 

(D.)    555,    601 

Solenoids     for     street-car     brakes.       By     E. 

Steil,    (D.)    1273 

Switzerland.      By   H.    Stocker,    (D.    R.)    982; 

(D.)     1446 
Rates.      (See   Charging   for   electric   current) 
Recalescence   points,    Electrical   method   of   deter- 
mining.   ^604;     By    K.    G.    Frank,    811; 
A.   Schramm,   860. 
Rectifiers: 

Polyphase     currents.       By     R.     Rouge,     (D.) 

1395 

Rotary,  Auvert  and  Ferrand.  By  A.  Soulier, 

(D.)    '649 

Schneiwindt    "rectifving    nets,"    (D.^    •1078 

— — -Soulier.      By    P.    Mombellet,    (D.)    366 

Three-phase     direct-current.       By     P.     Stein, 

•321;   J.    B.   Whitehead,    554 
Reflectors: 

Choice     of.       By    A.    J.     Sweet    and     L.     C. 

Doane,    421;    Discussion,    448 

Street    lighting.      By    L.    Bloch,    (D.)    1445 

Refractory     materials,     Experiments     with.       By 

F.   A.  J.   FitzGerald,   (D.)    602 
Refrigeration : 

Baker   Ice   Machine   Co.,    '817 

Chicago   ice-making  plants,   482 

Chicago,     Lincoln     Ice     Co.,     Central-station 

energ}',   *461 

Dairy    farm   machine,    907 

^Fargo,   N.   D.,   *2S7 

Geneva,    Neb.,   976 

Grand     Falls,     Mo.,     water-power     and     ice 

plant,   *966 

Ice-making    processes    that    may    be    used    in 

connection     with     central-station     opera- 
tion.    By  S.  F.  Walker,  241 

-Lexington,    Ky.,    By-product    ice    from    new 

turbine  station,  480 

Louisville,    Ky.,    Fetter    Lighting   &    Heating 

Co.,   *455 

Report  of  N.    E.   L.   A.,    1360 

Refrigerator,         Motor-driven,         Tohns-Manville, 

•1277 
Regulator,   Tirrill,   Application   of,    to   adjust  bal- 
ancer   for   neutral    regulation   at   distant 
point,   ^695 
Relay    for   telegraphic   purposes.      By   J.    Zelisko, 

(D.    R.)    323 
Relays,    Characteristics   of   protective.      By   G.    A. 
Burnhara,    726;    Tames    Lvman,    727;    E. 
M.  He\vlett,  728' 
Resistances,    Electrical: 

Heating  effect   of  currents   in    measurements 

of.        By      Glazebrook,      Bousfield     and 
Smith,    (D.)    267 

Pressure  coefficients.      By  A.   A.   Somerville, 

1118 
Resistivity  of  pure  iron.     By  A.  R.   Meyer,   (D.) 

983 
Resisivity     variation     with     temperature.      By     A. . 

A.    Somerville,    (D.)     1396. 
Resistor    material,   Jones   patent,    (D.)    267 
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Resistors: 

Compensated   capacity,      by    li.    Urlicii,    (D.) 

•267 
High-frequency,   Wire   sizes   for.      By    L.    W. 

Austin,   (U.)    700 

Iron,    (U.)   266 

Liquid.     By    N.    Campbell,    (D.)    983 

Respiration,    Cr<ating   artificial: 

Drager,   pulmotor,   *227 

Ricliter    and    Beslcy    electrical    machine,    351 

Work    of    the    American    Commission,    443, 

445,     1145,    '1345 
Resuscitation    Commission,    Work    of,    443,    445, 

1145,    '1345 
Rheostats: 

Battery-charging,    Allen-Bradley,    '1222 

Design,    testing   and   operation    of,    (D.)    601 

Meter-testing,        Portable,        Cutler-llaminer, 

*1324 
Motor     field-circuit.     Electric     Controller     & 

Mfg.    Co.,    •271 

Motor-starting,    Irllectric    controller,    ^497 

Water,    in   tests   of   large   three-phase    gener- 
ators,   (D.)    206 
Rhode    Island    Public    Utilities   Commission,    891 
Riveting   machine.    Electric,    Foote-Burt,    *1403 
Rolling    mills.      (See    Industrial    plants) 
Rontgen      ray      apparatus,      Dubilier's      portable, 

(D.   R.)    766 
Rontgen    rays,    Fatigue    of    metals    subjected    to 
radiation    of.       By    E.    G.    Rieman,     (D.) 

156 
Rubber  compounds.    Analysis   of.      Bv   W.   Jones, 

320,  599;  W.  A.   Delmar,  423 
Rural   electrical   distribution    in    1911,    19 


Sags  and   tensions   of   overhead   conductors.      By 
Alfred  Still,    1021;   Comment,    1048 

St.   Louis,  a  utilities  indemnity  exchange.  346 

St.    Patrick's   Cathedral    illumination,   *131 

Sale   of   energy.      (See   Central-station   business.) 

Saw,    Farmer's   motor-driven,    *258. 

Sea  pilot   for  ships  at  sea,   Electrical.      By  N.   M. 
Hopkins,    1150 

Scaling  nutals.      By   P.   E.    Shaw,    (D.)    602 

Search-lamp,    Trouble   man's    portable,    "1076 

Selenium  and  light.     By  F.  C.  Brown,   (D.)    1032 

Selenium   cell,    Lindner  and   Replogle,    *251 

Selenium,     "Light-negative,"     Characteristic     fea- 
tures.     By    L.    B.    Crunm     (0.)    157 

Service   entrance   hood,    Bonnell,      1133 

Sewage       purification,       Electrolytic,       Oklahoma 
City,    149 

Shaft  drive,   Power  waste  in,  257 
•  Shipbuilding,    Electric   power   in,   Japan,    (D.    R.) 
814 

Ships: 

Electric   propulsion,    1148 

Electrical    sea    pilot    for.       By    N.    M.    Hop- 
kins,  1150 

Shock,    Electric: 

.Apparatus    for   artificial    respiration,    Draeger 

pulmotor,   '227 

Resuscitation      from.      Work     of     American 

Commission,    443.    445,    1145,    '1345 

Richter    and    Besley    electrical    machine,    351 

Short-circuit    power.    Calculation    of.      By    G.    J. 
Meyer,    (D)    1032 

Sign    and    decorative    lighting: 

Baltimore   .Automobile    Show, 

Building    front    illumination. 

ston,    *45 

Display    lighting.      Bv    F.    L.    Godinez,    1123 

Louisville,    Ky.,   803  ' 

Minneapolis     central-station     office     building, 

Outdoor  illumination  for  a  horse  show.  '646 

Pittsburgh,    for   Knights    Templar,    '1246 

Report   of   N.    E.    L.    A.,   1367 

St.   Patrick's   Cathedral,   *131 

San   Diego,   Cal.,   199 

Seattle,   Wash.,   ♦1216 

Sign  flasher,   Reco,   *653 
Signals: 

Block.      By  R.   Edler,    (D.)    267 

Central-station     order     transmitter 

corder,    New    York   Edison   Co., 

Hospital   system,   Holtzer-Cabot,   *62 

Lamp   signals   for  hotel   maids,    1076 

Railway.      By    E.    Sayers,    (D.)    603 

Shipboard,  Transmission  of  signals   on,    (D.) 

603 
Signs: 

Central-station     motor    service,     Boston     ter- 
minal,   548 

Church   signs,    •695.    •1227 

Electric   railway,    St.    Louis.    ^865 

Locomotive,   St.   Louis,   ^643 

Pole-top   sign.    Fort    Smith.    .Ark.,    'SeS 

Shop-window    attraction,    "560 

Single-phase   and   polvphasc   svstems,   Comparison 

of.     By  F.   N.    Tewett,   208 
Smelter      fume      purification       bv      electrostatic 
means.      By    F.    G'.    Cottrcll,    (D.)    '556 
Society  of  Chemical   Industry,  882 
Sockets,     Substitution     of     porcelain 

shell,    263 
Solder  for  aluminum.  Brown,   1035 
Soldering    conductors.    Egner    patent,    (D)     1220 
Sons  ofTovc,   291,   886 

South    Africa,    Import   trade.    (D.)    1448  . 

Southwestern     Electrical     and     Gas     Association, 
786,   946  ^^  ^ 

Spark    frequency.     1000.       Bv    S.     Kimnra,     (D.) 
558 


•760 
By    H.    Joh.-.- 


and     re- 
•1264 


for     brass- 


Spark-gap   apparatus   for   calibrating    inbtrumcnts. 

By   R.    P.    Clarkson,   *1307 
Spark-gap   device,    Bellini   and   Tosi    patent,    (D.) 

323 
Spark  plug  and  coil  combined,   Connecticut,  'ISS 
Spark    potentials,    Mca^iuremcnt    of,    between    20,- 
000   and    300,000    volts.      By    Villard   and 
Abraham.    (U.)    372 
Sparking     in     single-phase     commutator     motors, 
Suppression    of.      By    K.    Richter,    (U.) 
108 
Spccilicatiuns   in    British   electrical    practice.      By 

F.   S.   Sells,   (D.)   603 
Spectra   in  compound   gases.      By  G.   Stead,   (D.) 

322 
Spectra   of   the   electrodeless  ring  discharge.      By 

H.   Donaldson,   (D.)   322 
Speed   dial.    Reliance,   *49S 
.Speed    regulation    of    motors.    Definition    of.      By 

11.    H.    lligbie,   491      • 
.Stamping   press.   Safely  device,  •60 
Standardization     rules     for     dynamo-electiic     ma- 
chines, German,   (D.)    1126 
Standardizing  machines.      By    R.    Pohl,    (D.)    '57 
Static     frequency     duplicator.       By    G.     Vallauri, 

(D.)    ^369 
Steam: 

Exhaust    steam    in    metallurgical    works.      By 

Schiimburg,    (D.)    1219 

Removing   oil   from,    (D.   R.)    370 

Sleani      coiisuniplion.       Indicating      hot-well      for 

measuring,     Wheeler,    *867 
Steam    engines: 

Competition    with     ste?m    turbine.     Progress 

of   1911,   22 

High-speed,  uniflow,   Browett,   Lindlejf,   •SIS. 

By   J.    Davidson,    1125 
Steam   gages.   Care   of.      J.   Jones,   475 
Steam  meters.      By  T.   Pausert.    (D.   R.)    1274 
.Steam    outputs,    Using   superheater   coils  as   Vcn- 
turi  meter  to  indicate.     By  M.   E.   Mer- 
win,   *253 
Steam    power,    \'alue    of,    compared    with    water- 
power.      Bv    A.    C.    Dunham,    38;    Com- 
ment,  1.   78 
-Steam   power   plants  in   Germanv,   Statistics.      By 

O.    Buehring,    (D.)    1218 
Steam  turbines: 

Bleeder    operation    of    turbines    for    Adrian, 

Mich.,    heating   system.    "747 

Comparison    of    commercial    economy   of   gas 

enpines    and    turbines.      By    F.    M.    Far- 
well.   246 

Condens'—     for     15.000-kw     turbine,     Kansas 

Cit>.    '249 

Development.       By    K.    Baumann.    (D.)    426 

Exhaust  turbine  as  applied  to  electric  light- 
ing.     By   \V.    R.   Eaton.   677 

Lake     Shore    station    of    Cleveland     Electric 

Illuminating    Co.,    *683;    Comment,    668 

Mixed-pressure    and    low-pressure.       Bv     H. 

F.    Bussey,    1298 

Progress  of   1911,   22 

Steels: 

Carbon,  Temperature  and  magnetic  proper- 
ties.     By    M.    B.    Moir,    (D.)    427 

Special,     Electrical     resistivity     of.       Bv     O. 

Boudouard,    (D.)    372 
Stcinmetz,   Dr.   C.   P.     Address  to  Boston   Lunch- 
eon  Club.   225 
Storage-battery   car   on    Third   Avenue    R.R.      By 

H.    E.   Pratt,    181 
Storage-battery    connector.    "653 
Storage    b.Tttcrv    electric-vehicle    banquet.    325 
Storage   battery    grids,    Marino   patent,    (D.)    915 
■Storage   batterv    plates: 

Lake   patent.    (D.)    766,    1220 

Rapid   formation  of  plates.    By  G.  Schleicher, 

CD.    R.)    699 

Sulphatcd.      By    R.   G.   Lunnon,   (D.)    1220 

Storage   batteries: 

Automobile    charging.        By    T.    H.    Schoepf, 

(D.    R.)    1395 

Care   of.      Bv    M.   Mayer,   750 

Charging.    (D.)    652 

Efficiency.      By  W.   Hihbert,    (D.)    207 

Improved  methods  for  care  of  lead  bat- 
teries in  automobiles.  By  H.  M.  Mar- 
tin,   1316 

Intermittent    operation    with.       By    E.    Ketz- 

ler,    (D.    R.)    982 
— —Iron-nickel.       By    Sharp    and    Holland,     (D. 

R.)    427 
Largest     installation     in     the     world,     Balti- 
more,   '1390 

Nickel-iron   alkaline,   Gouin,    ^986 

Progress   of   1911,    15 

Recovery  of  sludge  from.   (D.)    1320 

Status.      By    H.    Beckmann.    (D.)    863 

X'olume  changes  in  electrodes.     By  C.  Soonc, 

(D.)   863 
Stores: 

Stanley   electric   range,   324 

Thermal   storage   electrical.   '1050 

Street  lighting: 

.Atlantic  City  Boardwalk  lighting,  ^759 

Changing  arc  system  over  to  metallic-fila- 
ment lamps.  By  H.  F.  J.  Thompson, 
(D.)    205 

Chicago: 

Cost,   403 
Flames   arcs,    671 
Post   location,   3 

Costs  with  present  svstems,  1216 

Discussion.     By  T.   D.   MacKenzie,   (D.)  981; 

D.    M.   Diggs,    1419 

Discussion  at   Boston,  858 

Display    lighting    discussed    by    Illuminating 

Engineering   Society.    125,    132 
Enid,  Okla.,  '264 

•Indicates  illustrated   articles. 


Street     lighting:      (Continued) 

Fargo,   N.   D.,   '317 

Flanic-arc    lighting.    Council    Bluffs,    la.,    890 

Fort   Smith,    Ark.,    198 

Fort  Worth,  Tex.,   Difficulties,   •316 

licight     of     suspension     of     metallic-filament 

lamDs,  54 

Joliet,    111.,   Tungstens,   *420 

Louisville,  Ky.,  803 

Maintenance   of   ornamental   post   lamps.     By 

S.   M.   Gorgas,  860 

.Manchester,    England,    (D.)    698 

.\ew    York,   Scroll-bracket  posts,   *54 

Ogden,   Utah,   ^1392 

Ornainciilal   lighting.      By    IL   S.   Tonks,   393 

—  I'asco,   \S  ash..   Cluster   post  system,    '695 

Report    of    N.    E.    L.    A.,    1365,    1367;    Com- 
ment,  1341 

Riverside,   Cal.,   Ornamental   posts,    '920 

Salt  Lake  City,   Utah,   1312 

Sample    lamp    operated    from    truck    battery, 

•755 

Seattle,   Wash.,  'llSg,  '1213 

Spokane,   Wash.,   *1212 

Symposium,    1151 

Tungsten,      Series,      with      armored      cable, 

Charles   City,    la.,   910        . 

Waupaca     controversy.      Decision     of     Com- 
mission,   530 

Substations: 

.\ttendantless   rotai    ,   Detroit,  589 

Jamestown    (.N.    Y.)    Lighting   &    Power    Co. 

By   F.   W.    Bullock,   ^409 

Ogden,   Utah,   "1392 

Piedmont  Traction   Co.,   for   ISOO-volt  direct- 
current  service,   ^1084 

Puget    Sound   Traction,    Light  &   Power   Co., 

•1161 

Washington    Water    Power    Co.,    ^1425 

Switch    and    cut-out,    Chicago    fuse    combination, 
•270 

.Switch   boxes: 

Design  of  wooden.     By  Harry  Burrows,  '978 

Home-made  iron.      By  A.  G.  Trout,  '552 

Switch   columns.    Generator   and   motor.      By    W. 
11.   Miller,  ^960 

Switch-fuse   for  pole  top,   Pacific,  ^920 

Switchboards: 

New     type     of     distributing,     for     improving 

consumer's  load-factor.    By  G.  R.  Grove, 
♦971 

Prudential   Insurance  Co.,   ^146 

. Remote-control,    Westinghouse,    ^1276 

Removable-panel.      By    W.    H.    Miller,    '960 

Removable-panel     ironclad,     Electrical     Con- 
struction Co.,  •1323 

Small   plants,  ^324 

Three-wire    generators.    Panels    for.      By    A. 

M.    Bennett,    '244 

Switches: 

Battery,    in    gang    tandem,    Cutler-Hammer, 

•868 

Breakdown   seri'ice,   Condit,    '988 

Cutler-Hammer,    '817,    •HOI 

End-cell,    .Anderson    motor-operated,    '496 

Lock-type    disconnecting.    '1036 

Locked-blade   disconnecting.   Delta-Star,    *158 

Multiple  control,  J.  &  J.   Electric  Co.,   •1222 

Oil: 

Condit,   ^66 

General   Electric,   ^1402 

Replacing    2300-volt    fuses,    Detroit,    552 

Remote-controlled,   Condit,   ^1036 

-Rotary,   for   heating  pad,   ^559 

Single-pole,   Use   of.      By   H.   G.   Clark,   ^553 

Symbols.   Electrical,   for  mine  maps,   '449 


Tariff   (See   Charging   for  electric  current.) 

Tariff    bill,    Cummins.    1050 

Tariff  on  metals  and  machinery.  Proposed  re- 
vision,   176 

Teleeraphic    cables: 

Frost,    (D.)    651 

Submarine    telccraph    cable    theory.      Bv    H. 

W.  Malcolm,  (D.)  701.  766,  916,  1221, 
1448 

Telegraph   lines: 

Government    ownership    proposed.    129 

Interference  bv  tran«fmission  lines.     Bv  Karl 

Hohage,    (D.)    110,    207;    Comment,    391 

Telegraphy: 

Alternating-current.        Bv     A.     Maior,     (D.) 

1081:    Bela  Gati,   (D.)    1081 

Distributed  leakage.  Methods  for  measur- 
ing resistance  of  insulation  between 
open  wires.  By  F.  F.  Fowlc,  545; 
Comment,    523 

Earth   potentials.  Determining,   752 

Long-distance.      Bv   Bela  GaU,    (D.)    1033 

Progress  of   1911,    18 

Relays    of    different    tvpcs.      By    J.    Zelisko. 

(D.    R.)    1221 

— ■ — Ship's  apparatus,    (D.)    603 

Wired    wireless    experiments   by   Squicr,    341 

fSee   also  Wireless  telegraphy) 

Telephone  cables: 

Direct   distribution   underground.      Bv   E.    D. 

Pink,   (P.)   268 

—-Fault  localization.  By  E.  Giersing.  CD.) 
603 

Insulation    resistance    of   paper-insulated.    By 

E.   Winterer.    (D.)    1321 

Loaded.    Comparison    of    Pupin    and    Krarup 

cables.  By  E.  F.  Petritsch,  (D.)  1275, 
1448 
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clfiilioi  ,  
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THE  COMPARATIVE  COST  OF    HYDROELEQRIC  AND  STEAM  ELEQRIC 
POWER. 

In  another  cohnnn  of  this  issue  is  printed  an  article  of 
much  interest  by  President  A.  C.  Dunham,  of  the  Hartford 
(Conn.)  Electric  Light  Company,  in  which  a  somewhat  ex- 
tended comparison  of  costs  is  made  between  electricity  gen- 
erated by  hydraulic  and  steam  plants.  The  importance  of 
sifting  production  costs  to  the  bottom  is  so  great  an  element 
in  the  lasting  success  of  the  central-station  industry  that 
the  author's  conclusions  will  be  welcomed  by  every  seeker 
after  the  truth.  At  first  blush  these  conclusions  appear 
decidedly  adverse  to  the  great  majority  of  hydroelectric 
power  projects.  The  point  is  made,  and  well  made,  that 
in  the  past  altogether  too  much  value  has  been  set  upon 
average  power  output  from  hydroelectric  installations,  and 
in  striking  language  Mr.  Dunham  shows  what  an  important 
part  the  steam-driven  auxiliary  is  forced  to  play  in  prac- 
tically all  cases  where  the  flow  of  water  fluctuates  through 
a  wide  range  at  different  periods.  The  plants  which  are 
not  handicapped  by  this  condition  are  few  and  far  between, 
and  consequently  the  minimum  power  which  can  be  counted 
nr^^rrr^^.r^.^  "PO"  is  the  critical   factor  in  the  situation  wherever  the 
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sequence  in  sue!)  uiulcrtakin^s.  i  lirou^li  iiidcUtii  mvcii 
tion  tlio  labor  ilillVrtiu  r  lu-twrcii  liydiockctric  and  slcaiii 
plant  proilnotion  lias  l)i'i'n  almost  obliterated.  These  facts 
have  lrf(Hirntly  been  entirely  overlooked  in  the  cstablish- 
nient  of  hydroelectric  enterprises,  and  have  led  to  false 
ei>nclnsions,  needlessly  large  inveslnienis  in  liydranlic 
eiinipinent  and  undnly  his'i  total  costs  of  prodnction. 
Taken  as  a  whole,  the  article  brings  ont  a  side  of  hydro- 
electric development  which  ought  to  have  been  emphasized 
in  many  quarters  long  before  this,  and  throws  a  whole- 
some light  upon  the  cpiestion  of  steam  reserve.  We  think 
that  the  discriminating  reader,  on  the  other  hand,  will  be 
slow  to  condeuni  the  opportunities  of  hydroelectric  develop- 
ment on  ;i  pro|)er  engineering  and  fniancial  basis,  particu- 
larly in  cases  where  due  regard  has  been  given  to  the 
question  of  storage,  to  the  possibility  of  cipializing  load 
auil  stream  tluctuations,  and  to  arranging  for  the  supply  of 
power  in  euK'rgencies  through  reciprocal  agreements  with 
large  users  whose  steam  ])lants  can  be  shut  down  in  times 
of  plentiful  water.  The  popular  notion  that  electricity 
can  be  generated  from  water-power  at  practically  no  ex- 
pense is  fast  being  dissipated,  and  sooner  or  later  the  value 
in  many  cases  of  hydroelectric  service  as  a  by-product  to 
steam-produced  electricity  will  become  more  generally 
recognized. 


THE  GREAT  ONTARIO  11 0,000- VOLT  TRANSMISSION  SYSTEM. 

There  are  two  kinds  of  conservatism  in  electrical  engi- 
neering design.  According  to  the  one,  no  departure  is 
made  from  existing  plans  or  equipments,  although  a  careful 
selection  may  be  made  of  the  best  that  are  available  for 
the  purpose.  According  to  the  other,  no  plan  is  adopted 
and  no  apparatus  is  obtained  until  its  success  can  be  assured 
beyond  peradventure.  The  highly  commendable  con- 
servatism of  the  engineers  of  the  Ontario  Hydro-Electric 
Power  Commission  is  of  the  latter  kind.  Even  the  smallest 
details  of  the  equipment  w-ere  either  directly  designed  for 
the  service  to  be  performed  or  the  tests  to  which  they 
were  to  be  subjected  before  acceptance  were  carefully 
specified  after  a  thorough  investigation  of  the  requirements 
and  the  limitations  in  manufacture.  Thus,  instead  of  adopt- 
ing such  insulators  as  the  manufacturers  offered  for  the 
transmission  system,  the  engineers  determined  what  condi- 
tions should  be  fulfilled,  ascertained  in  advance  how  well 
equipped  the  several  manufacturers  were  for  improving  on 
their  existing  types  of  insulators,  and  then  formulated  the 
mechanical  and  electrical  tests  to  which  the  insulators  to 
be  purchased  should  be  subjected.  The  result  was  the 
development  of  a  suspension-type  insulator  capable  of  with- 
standing a  mechanical  stress  of  8ooo  lb.  and  an  emf  of 
220,000  volts  when  wet.  It  will  be  appreciated  that  the 
requirements  were  unusually  severe  for  110,000-volt  cir- 
cuits having  moderate  span  lengths,  and  the  cost  propor- 
tionately high.  However,  the  added  margin  of  safety  has 
proved  well  worth  the  cost  in  that  there  has  been  prac- 
tically no  interruption  to  the  service  in  more  than  one 
year's   operation. 

In  arranging  for  the  suspension  of  the  transmission 
lines  no  attempt  was  made  to  obtain  symmetry,  which  is 
of  negligible   importance   in  comparison  with  convenience 


ill  meeh.iiiieal  disposition.  As  a  result,  the  distances  bi 
tweeii  the  three  wires  of  one  circuit  on  a  doublc-circuii 
tower  have  the  three  values  of  96,  147  ami  165  in.  With 
conductors  of  0.5.^  in.  or  0.47  in.  diameter,  it  would  seem 
that  the  corona  loss  at  voltages  even  much  above  110,000 
uduld  not  be  excessive.  In  fact,  the  design  thrcjughoiit  has 
been  based  on  wide  margins  of  safety,  and  the  results  ob 
tained  have  justified  the  i)lan  followed.  On  page  33  of 
the  i)resent  issue  is  given  an  account  of  the  admirable  work 
of  the  r)ntario  1  lydro-Elcctric  I'ower  Commission  as  a 
whole,  and  details  relating  to  the  erection  of  the  transmis-- 
sion-line  towers.  The  magnitude  of  the  undertaking  from 
the  transmission  point  of  view  will  be  appreciated  from 
the  number  of  towers  required,  namely,  2295  standard 
double-circuit  and  335  standard  single-circuit  units,  176 
corner  and  long-span  towers.  167  anchor  towers  and  106 
sjjccial  towers.  The  article  should  prove  of  much  value  to 
transmission  engineers  by  reason  of  the  description  of  the 
methods  and  of  the  reliable  data  relating  to  the  cost  of 
erection. 


ARTIFICIAL  REACTANCES  FOR  TURBO-ALTERNATORS. 

Among  recent  developments  in  alternating-current  opera 
tion  in  the  larger  central  stations  is  the  use  of  artificial  re- 
actances inserted  in  each  line  of  large  turbo-alternators,  and 
close  to  the  machines,  in  order  to  check  the  current  and 
power  rushes  that  might  be  occasioned  by  an  accidental 
short-circuit.  In  the  ordinary  large  alternator  the  IR 
ohniic  drop  of  pressure  at  rated  load  current  and  unity 
power-factor  is  only  about  2  per  cent,  which  means  that  if 
the  machine  were  kept  under  rated  load  excitation  and 
short-circuit  without  any  internal  or  external  reactance 
the  short-circuit  current  would  be  about  fifty  times  rated 
load  current.  The  internal  reactance  of  such  a  machine  is 
of  two  kinds.  One  is  the  inherent  reactance  of  the  arma- 
ture considered  as  a  mere  choking  coil.  The  other  is  the 
apparent  reactance  of  the  machine  under  normal  working 
conditions,  including  the  effect  of  armature  reaction  in 
demagnetizing  the  field  system.  This  is  called  the  syn- 
chronous reactance.  The  synchronous  reactance  may  in- 
volve a  voltage  drop  under  rated  load  current  of  25  per 
cent,  which  means  that  under  steady  short-circuit  the  cur- 
rent from  the  machine  would  not  be  more  than  four  times 
rated  strength.  The  inherent  reactance  is,  on  the  other 
hand,  much  less  and  only  about  2  per  cent  or  3  per  cent, 
so  that  if  the  machine  depends  only  on  resistance  and  in- 
herent reactance,  as  is  known  to  be  the  case  in  the  first 
few  cycles  following  a  short-circuit,  the  current  may  rise 
to  more  than  twenty-five  times  the  rated  value  and  may 
carry  with  it  about  eight  times  the  rated  power.  This 
gives  a  violent  wrench  to  the  system,  both  electrically  and 
mechanically.  In  one  case  air-cored  reactors  of  6  per  cent 
rated  load  drop  were  added  at  each  terminal  of  a  machine, 
thus  bringing  the  inherent  reactance  up  to  about  8  per 
cent  and  limiting  the  short-circuit  current  to  about  thirteen 
times  normal  strength,  with  an  accompanying  torque  of 
about  3.6  times  normal.  The  reactances  certainly  limit 
the  rush  of  power  through  short-circuits  occurring  beyond 
them.  At  the  same  time  they  take  up  a  great  deal  of 
space  and  they  tend  to  impair  the  inherent  regulation  of 
pressure    in   the   alternators. 
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LOCATION  OF  LAMP  POSTS. 

The  trial  of  the  best  location  for  lamp-posts  recently 
noted  in  these  columns  as  carried  out  on  one  of  the  resi- 
dence streets  of  Chicago  is  worth  more  than  a  passing 
notice  because  of  the  important  bearing  it  has  on  the  large 
amount  of  street-lighting  construction  which  is  now  being 
considered  for  residence  streets.  This  trial  consisted,  in 
l)rief,  of  locating  tungsten  lamp-posts  about  10  ft.  high 
125  ft.  apart  along  one  curb  line,  and  on  another  adjoining 
l)ortion  of  the  street  locating  the  posts  on  opposite  curbs 
125  lineal  feet  of  street  apart.  The  trial  was  witnessed  by 
eight  electrical  men,  some  of  whom  arc  well  known  in  pro- 
fessional circles  in  Chicago,  and  by  a  number  of  business 
men  residing  in  the  district  and  interested  in  securing  the 
best  kind  of  lighting  for  their  streets.  The  unanimous 
verdict  of  these  gentlemen  was  that  both  in  appearance  and 
effectiveness  in  lighting  the  advantage  was  in  favor  of  the 
jjosts  all  located  on  one  side  of  the  street.  The  two  main 
reasons  for  this  decision  were,  first,  that  the  contrast  be- 
tween the  illumination  midway  between  lamps  and  near 
lamps  was  less  pronounced  and  objectionable,  and,  second, 
that  the  more  frequent  spacing  was  more  pleasing  in  ap- 
pearance even  though  it  was  only  on  one  side  of  the  street. 
The  street  was  of  the  ordinary  width,  about  80  ft.  With  the 
lamp-posts  on  the  opposite  side  of  the  street  from  the  ob- 
server the  sideAvalk  was  more  satisfactorily  lighted  than 
with  the  alternated  arrangement,  because  the  lamps  were  at 
one  side  of  the  field  of  vision.  Of  course,  this  idea  of  lamp- 
posts on  one  side  only  upsets  the  time-honored  gas-lighting 
practice  of  placing  lamps  on  alternate  sides  of  the  street. 

The  facts  brought  out  by  this  simple  test  have  a  bearing 
<m  several  problems  now  up  for  solution.  The  coming  of 
the  tungsten  lamp  for  street-lighting  purposes,  together 
with  the  improved  lighting  of  business  streets  with  lamps  at 
frequent  intervals  on  ornamental  poles,  has  brought  to  the 
front  the  question  of  better  lighting  of  residence  streets. 
The  lighting  of  such  streets  with  lamps  on  iron  standards 
supplied  from  underground  conduits  is  being  seriously  con- 
sidered at  numerous  places,  and  the  first  obstacle  wliicii 
offers  itself  is  usually  the  cost  of  underground  construction 
where  the  "staggered"'  system  with  posts  on  both  sides  of 
the  street  is  employed.  If  the  effect  on  the  whole  is  really 
better  with  lamps  on  one  side  only,  it  is  certainly  worth 
knowing,  particularly  where  the  cost  is  limited,  as  it  usu- 
ally is  in  the  case  of  residence  streets.  Of  course,  for 
streets  where  there  is  sufficient  revenue  available  to  place 
lamps  at  frequent  intervals,  of  say  80  to  120  ft.,  on  each 
side  of  the  street,  the  double  line  of  poles  is  preferable; 
but  where  appro])riations  are  limited  it  is  certainly  well 
not  to  assume  that  posts  on  each  side  of  the  street  are 
t'itber  necessary  or  best  for  the  conditions. 


DECAPITALIZATION  OF  PUBLIC  UTILITIES. 

I'he  dccapitalization  of  ])ul)lic  utilities  is  a  term  used  by 
some  persons  to  apply  to  suggested  provisions  in  public- 
service  franchises  obliging  a  company  to  pay  during  the  life 
of  a  franchise  a  total  sinn  sufficient  to  retire  the  securities 
by  the  end  of  the  franchise  term  and  leave  the  municii)ality 
in  absolute  ownership  of  the  plant  and  equi])ment.  Setting 
aside  any  di.scussion  of  the  question  of  whether  such  owner- 


ship  1-.   desirable,   it   is   interesting   to   study   the   practical 
effect  of  such  a  policy  on  rates.     It  is  obvious  that,  in  order 
to  raise  a  fund  sufficient  to  retire  all  the  securities  issued  in 
payment  for  the  property  of  a  public-utility  company,  rates 
for  service  nuist  necessarily  be  very  nuich  higher  than  they 
would  be  if  the  investment  is  to  be  considered  practically  a 
perpetual  one.     The  advocates  of  the  dccapitalization  plan 
point  to  the  fact  that  municipal  bonds  are  issued  for  pave- 
ments, bridges,  sewers  and  other  public  im])rovenients  with 
the  stipulation  that  they  shall  be  retired  at  the  end  of  a  term 
of  years.     As  a  matter  of  fact,  such  bonds  arc  often  paid 
from  the  jjroceeds  of  new  bonds,  although  this  practice  is 
not  creditable.     There  are,  however,  certain  differences  be- 
tween   bridges,    pavements   and   sewers   constructed    under 
municipal   control    and    the   systems   of   private   companies 
transacting  a  public-utility  business.     In  the  first  place,  a 
public  utility,  such  as  an  electric  light  or  railway  company, 
earns  a  definite  revenue.     It  is  not  merely  a  general  public 
convenience    which    must    be    built    and    maintained    from 
public  funds.     A  bridge  for  which  city  bonds  are  issued  has 
a  more  or  less  definite  life,  and  inasmuch  as  no  depreciation 
fund  is  provided  it  is  a  business  policy  to  pay  for  the  bridge- 
before  it  wears  out.     In  the  case  of  a  large  public  utility, 
however,  if  proper  depreciation  funds  are  set  aside  and  if 
the  utility  is  maintained  at  a  high  and  uniform  standard, 
this  value  should  not  be  lessened  from  year  to  year.      If 
protected  in  the  right  to  operate,  such  a  company  may  be 
perpetually  an  earning  and  going  concern.      Of  course,  the 
important  consideration  is  that  the  property  as  a  whole  shall 
not  be  allowed  to  depreciate.     In  the  case  of  bonds  issued 
for  bridges  and  pavements  which  are  to  be  paid  within  n 
few  years,  the  municipality  in  effect  is  paying  for  these  im- 
provements on  the  instalment  plan  before  they  are   worn 
out.     If  public-utility  companies  are  to  pay  for  their  prop- 
erties out  of  earnings  so  as  to  present  them  free  of  encum- 
brance  to  the  city  at  the  end  of  franchise  periods,  and  if  the 
property  is  to  be  maintained  at  a  uniform  and  high  standard 
of  efficiency  so  as  to  serve  the  public  properly,  very  high 
rates  would  be  necessary  during  the  terms  of   franchises 
In  other  words,  the  community  would  be  buying  something 
for    future   generations.      These   are   certain    fundamental 
principles  which  it  is  well  to  bear  in  mind  in  discussions  of 
this   subject,   whatever   side   of   the   question    one    chooses 
to  take. 


NATIONAL     AND    INTERNATIONAL     STANDARDS     FOR     ELECTRICAL 
MACHINERY. 

In  a  recent  number  of  the  London  Electrician  a  fairly 
long  abstract  is  i)rinted  of  a  ()aper  on  the  above  subject 
read  by  l)r.  Robert  I'ohl  before  tlie  Yorkshire  local  section 
of  the  Institution  of  I'.lectrical  l*'ngineers  in  (ireat  Britain. 
This  paper  contains  a  number  of  constructive  criticisms  on 
the  I'.nglish  standardization  rules.  It  points  out  that  those 
rules  are  already  partly  ob.st)lete,  although  issued  only  four 
years  ago.  and  that  a  number  of  additions  as  well  as  amend- 
ments should  be  made  to  them.  While  admitting  the  desir- 
ability of  having  all  new  electrical  engineering  standard- 
ization rules  adopted  internationally,  through  the  interven- 
tion of  the  I.  E.  C,  yet  it  advocates  certain  rules  for 
adoption  nationally  without  delay.  The  standardization 
rules  of  any  country  have  two  principal  purposes,  namely. 
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first,  to  (Icfiiu'  the  [jroportics  «)f  t-lcctrical  macliincry  and 
apparatus,  a.s  wi-ll  as  the  tests  by  wliich  those  properties 
are  |)r()perlv  <leteriiiinalile,  and,  second,  to  formidale  the 
sizes,  speeds,  ratings  and  other  properties  of  niadiincs 
which  shall  conventionally  he  adopted  as  standard  in  manu- 
facturing industry.  The  first  purpose  is  to  <lefine  in  accord- 
ance with  the  principles  of  mechanics  and  physics.  I  he 
.second   pur|»ose   is  to    facilitate   ami  cheapen   manufacture. 

.So  far  as  engineering  deliuitions  ;ire  involved  it  is  very 
important  for  all  parties  concerned  that  they  should  be 
strictly  international.  Fhe  definition,  for  instance,  of  what 
a  direct-current  shimt  generator  of  500-kw  capacity  and 
550  volts  polential  difference  shojdd  do  when  supplied  for 
contitnious  service;  what  its  descriptive  tcruis  mean;  what 
specifications  are  optional  and  what  implied;  what  tests  it 
should  stand,  etc.,  are  all  matters  in  which  the  whole  civil- 
ized world  has  a  proper  interest.  The  definitions  should  l)e 
such  that  not  only  are  they  clearly  to  be  understood  by 
equivalent  renderings  in  the  various  national  languages, 
but  also  that  any  electrical  machine  should  have  the  same 
rating,  definition  and  specification  all  over  the  world.  The 
opposite  proposition,  which  unfortunately  holds  more  or 
less  to-day — namely,  that  one  and  the  same  machine  would 
have  a  different  rating  in  different  countries — is  an  inter- 
national blemish  and  misfortune.  In  so  far  as  concerns  the 
second  purpose  of  aiding  manufacture  by  standardizing 
specific  sizes  and  types,  that  is  primarily  a  national  question, 
and  is  international  only  secondarily.  While  it  might  be 
desirable  for  all  countries  to  adopt  the  same  standard  sizes 
and  ratings  for  manufacture,  yet  it  is  easy  to  conceive  of 
conditions  under  which  certain  sizes  or  types  of  machines 
should  be  standardized  in  one  country  and  other  sizes  or 
types  in  another  country.  Perhaps  such  a  diversity  of 
standards  might  be  of  mutual  as  well  as  of  local  advantage. 
Moreover,  there  is  far  greater  difficulty  in  the  way  of  stand- 
ardizing than  of  specifying  or  defining  from  the  interna- 
tional standpoint,  because  so  much  depends  on  the  capital 
locally  invested,  which  has  rights  of  conservation.  It  would 
be  generally  desirable,  for  instance,  to  have  one  and  the 
same  alternating-current  frequency  adopted  all  over  the 
world — say,  50  cycles  per  second — but  to  change  the  estab- 
lished frequency  of  any  country  is  likely  to  be  prohibitively 
expensive  and  beyond  feasibility. 

Consequently,  the  work  of  the  International  Electro- 
technical  Commission  should  be  very  useful  and  not  very 
difficult  so  far  as  concerns  the  definition  and  specification 
of  electrical  machinery.  The  worst  that  can  happen  in 
adopting  an  international  list  of  standard  definitions  on  the 
rating  and  testing  of  machinery  is  that  the  shop  and  station 
practice  of  any  one  country  may  be  somewhat  disturbed, 
once  for  all,  at  the  time  of  making  the  change.  Neverthe- 
less, in  view  of  the  comparatively  close  approximation 
existing  between  the  various  sets  of  national  rules  no 
serious  disturbance  would  be  likely  to  occur  in  arriving  at 
a  mutual  agreement.  The  advantage  to  electrical  engineer- 
ing and  to  the  world  at  large  in  arriving  at  such  interna- 
tional agreement  of  definitions  would  far  outweigh  any 
such  minor  and  temporary  inconveniences.  In  regard,  how- 
ever, to  manufacturing  standards  artd  sizes,  it  is  not  likely 
that  their  international  uriification  would  be  found  feasible 


to  any  great  extent  if  attempted  by  the  I.  V..  ('.,  and  no  such 
.ittempt  would  be  likely  to  succeed  imtil  all  the  work  of  in- 
ternational definition  had  been  satisfactorily  accomplishe<l, 
a  result  that  cannot  be  brought  about  for  some  years  at 
least. 

The  paper  discusses  incisively  a  number  of  points.  It 
shows  that  the  overload  capacity  of  machines  in  different 
countries  difTers  materially.  This  question  of  overload 
capacity  needs  to  be  considered  with  especial  attention 
from  the  international  standpoint,  because  it  is  so  funda- 
mental. If,  say,  a  50-kw  generator  is  required  to  have  no 
overload  cajiacity  in  one  country,  but  must  have  100  per 
cent  continuous  overload  capacity  in  another  country,  then 
what  is  nominally  a  50-kw  machine  in  the  latter  case  is 
virtually  a  loo-kw  machine  for  the  purpose  of  comparison. 
It  is  debatable  whether  any  continuous  overload  capacity 
should  be  required  in  a  machine.  Most  engineers  agree 
tliat  some  temporary  overload  capacity  should  be  expected ; 
otherwise  it  would  not  be  possible  for  a  conservative  station 
operator  to  work  his  machines  at  their  full  rated  load,  lest 
before  he  could  introduce  a  new  unit  the  load  should 
have  risen  above  the  rated  value.  It  is,  however,  one  thing 
to  make  provision  for  carrying  an  accidental  brief  over- 
load without  injury  and  another  thing  to  supply  a  margin 
of  extra  continuous  load  delivery.  As  regards  tempera- 
ture rise,  the  paper  recommends  that  field  coils  should  in- 
clude in  their  windings  a  small  wooden  distance-piece  or 
separator  to  admit  of  the  insertion  of  a  thermometer  into 
the  interior  of  the  coils.  It  is  also  recommended  that  the 
room  temperature  of  35  deg.  C.  should  be  adopted,  follow- 
ing German  practice,  to  replace  the  25  deg.  C.  standard 
room  temperature  now  in  vogue  for  England,  the  United 
States  and  other  countries.  There  can  be  little  doubt  that 
more  machines,  all  the  world  over,  have  to  operate  at 
room  temperatures  above  than  below  25  deg.  C.  Whether 
it  would  be  desirable  to  take  the  room  standard  tempera- 
ture as  high  as  35  deg.  C.  is  a  matter  for  debate.  The 
standardization  of  sizes  for  manufacture  is  a  matter  that 
requires  an  agreement  between  manufacturers  in  order  to 
make  it  effective.  There  can  be  no  doubt  that  the  saving 
effected  by  such  standardization,  both  in  labor  and  time  of 
delivery,  is  very  large.  In  a  country  like  the  United  States, 
where  the  manufacture  of  electrical  machinery  is  largely 
centralized,  such  agreements  on  standard  sizes  are  rela- 
tively easy  to  reach.  In  other  countries,  where  the  manu- 
facture is  not  concentrated,  and  where,  moreover,  design- 
ing engineers  are  accustomed  to  incorporate  in  their  de- 
signs the  latest  technical  advances,  the  difficulties  in  the 
way  of  selecting  and  maintaining  standards  of  any  kind  are 
much  greater. 


ELECTRICAL  GROWTH  IN  1911. 


FOR  many  years  past  it  has  been  at  this  season  the 
pleasant  task  of  this  journal  to  sum  up  in  a  statistical 
way  the  chief  activities  of  the  preceding  twelve  months. 
Necessarily  such  data  are  given  as  estimates,  and  as  the 
field  expands  it  becomes  correspondingly  difficult  to  present 
figures  that  can  approximate  closely  the  real  facts  in  each 
department.     Indeed,  it  becomes  increasingly  hazardous  to 


Januaky  6,  1912. 


ELECTKICAI.     WORLD. 


state  just  what  the  limits  of  any  given  field  are.  While 
telegraphy  is  absorbed  at  one  end  by  telephony,  wireless 
telegraphy  extends  into  independence  at  the  other  end. 
Electric  lighting  systems  supply  energy  for  so  many  other 
purposes  than  illumination  that  even  the  president  of  the 
National  Fllectric  Light  Association  advocates  the  changing 
of  the  name  of  that  body  to  something  more  generously 
inclusive.  In  the  electric  railway  field  the  classification 
once  satisfied  with  trolleys  must  be  enlarged  to  include 
several  trunk  lines.  Outside  of  these,  come  electric  vehicle 
work,  electrochemistry,  electrometallurgy,  and  so  much  else 
that  one  wonders  just  what  the  limits  are  of  the  electrical 
technical  and  industrial  domain,  or  whether  one  is  not 
justified  in  setting  up  the  postulate  that  there  can  Ix.-  no 
limits. 

It  may  be  just  as  well  to  follow  traditional  lines  for  the 
present,  especially  in  these  days  when  it  is  so  comforting 
to  find  a  landmark  that  has  not  been  moved,  a  system  that 
has  not  been  outworn  or  at  least  changed  for  something 
more  stylish.  No  fault  is  found  here  with  movement  and 
improvement,  for  the  electric  current  is  the  breath  of 
modern  progress.  But  it  is  always  just  as  well  to  have 
standards  of  comparison,  supplemented  by  fairly  definite 
points  of  departure  and  arrival.  These  we  get  in  some 
measure  in  figures  of  manufacturers'  output,  consumption 
of  energy  and  earnings  of  public  service  companies,  such 
as  are  given  herewith  in  the  following  table : 
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1910. 

1911. 

Electrical  apparatus  made 

Electric  railway  earnings 

Central  station  sale  of  energy,  etc . . . 

$300,000,000 
520,000,000 
300,000.000 
275,000,000 
65,000,000 
100,000,000 
75,000,000 

$325,000,000 
575,000,000 
375,000,000 
310,000,000 

Telegraph  earnings 

75,000.000 
125,000,000 

Miscellaneous  electric  service 

100,000.000 

$1,635,000,000 

$1,885,000,000 

It  will  be  observed  that  this  is  about  a  15  per  cent  increase 
over  the  whole  field.  Probably  the  estimate  is  correct,  in 
spite  of  the  fact  that  such  a  percentage  seems  high  for 
what  has  undoubtedly  been  a  rather  dull,  off  year,  when 
little  business,  not  less  than  "big,"  has  been  checked  in  a 
season  of  depression.  A  curious  confirmation  of  such  a 
high  rate  of  advance  is  to  be  found  in  two  recent  publica- 
tions by  Stone  &  Webster  and  Henry  L.  Doherty  &  Com- 
pany, of  an  exceedingly  interesting  character.  The  former 
takes  six  properties  in  the  electric  railway  field,  and  in  four 
years  up  to  Dec.  31,  1910,  shows  gains  of  70  per  cent  in 
gross  earnings,  166  per  cent  in  dividends  and  140  per  cent 
in  reserves  and  surplus.  The  other  publication  charts  the 
gross  and  net  earnings  of  electric  railway,  electric  light 
and  gas  properties  as  compared  with  other  industrials,  and 
shows  not  only  a  general  absence  of  disturbing  effect  on 
electricals  from  the  panic  and  depressed  periods  of  the  last 
five  years,  but  an  upward  trend  of  the  curves  that  is  almost 
startling  in  its  persistent  a.scension.  With  all  the  finer 
ideals  that  now  prevail  as  to  the  responsibility  of  public 
utilities  and  the  greater  desire  to  furnish  better  service, 
there  is  every  reason  to  believe  that  in  1912  the  electrical 
arts  will  be  giving  a  service  far  in  excess  of  $2,000,000,000, 
a  fair  profit  on  which  will  mean  greater  prosperity  than-  the 
industry  has  ever  enjoyed  before. 


ELl'XTRICAL  science  is  naturally  divided  into  the 
branches  of  pure  and  applied  science,  the  latter 
Ijraucii  differing  from  the  former  only  in  the  fact  that  ap- 
plied .science  has  already  entered  into  engineering  adapta- 
tion, while  pure  science  has  not  yet  done  so.  In  both 
branches  distinct  advance  has  been  made  during  the  year 
that  has  ju.st  closed.  In  pure  electrical  science  we  find  that 
much  attention  has  been  devoted  during  the  year  to  the 
isolation  of  individual  electrons.  An  electron  is  supposed 
to  be  the  smallest  material  thing  that  is,  and,  granting  its 
existence,  it  is  ultra-atomic  in  minuteness  of  dimensions, 
and,  a  fortiori,  ultra-ultra-microscopic.  Nevertheless,  such 
progress  has  been  made  of  late,  particularly  by  Millikan, 
in  dealing  with  electrons  that  an  observer  can  claim  to 
count  them  like  sheep.  That  is,  a  very  minute  but  yet 
microscopically  visible  particle  of  matter,  in  the  non-elec- 
trified or  neutral  condition,  has  one  behavior  when  floating 
in  air,  but  a  very  different  behavior  when  a  single  stray 
electron  adheres  to  it.  This  method  of  research  has  proved 
prolific  in  its  scientific  ramifications,  which  interpenetrate 
many  separate  fields  of  experimental  inquiry.  The  botanist 
Robert  Brown  discovered,  in  1827,  that  microscopic  par- 
ticles suspended  in  solutions  were  frequently  to  be  seen 
in  rapid  and  irregular  vibratory  motion.  At  a  later  date 
these  Brownian  motions  were  explained  as  due  to  the 
rapidly  succeeding  impacts  of  neighboring  molecules,  oc- 
curring according  to  the  kinetic  theory  of  gases.  Within 
the  last  year,  with  the  aid  of  the  electronic  theory,  the 
Brownian  movements  of  air-suspended  particles  have  been 
studied,  with  results  in  conformity  with  the  kinetic  theory, 
so  that  direct  experimental  evidence  in  support  of  that 
theory  has  at  last  been  obtained. 

Along  similar  experimental  lines,  results  have  also  been 
obtained  which  support  the  chemical  doctrine  of  molecules, 
and  it  is  curious  that  such  support  should  have  been  derived 
through  the  intermediation  of  the  electronic  hypothesis, 
which  postulates  the  existence  of  matter  in  a  condition 
nuicli  more  minute  than  that  of  the  molecule  or  atom.  The 
Lorentz  theory  of  the  forces  acting  on  moving  electrons 
has  gained  ground  in  a  manner  which  makes  the  doctrine 
of  relativity  a  secondary  consequence.  This  is  a  much 
easier  sequence  to  follow  than  that  of  assuming  the 
(idctrine  of  relativity  as  fundamental  and  the  behavior  of 
moving  matter  as  the  result  in  secondary  relation  thereto. 
Progress  has  been  recorded  in  the  study  and  analysis  of 
terrestrial  magnetism  and  its  variations.  The  results  have 
pointed   in  the  direction   of   solar  influence  in   both  cases. 

The  Carnegie  Institution  has  accumulated  and  recently 
published  a  considerable  amount  of  new  observation  on  the 
earth's  magnetic  elements  over  a  considerable  ocean  area 
of  the  globe.  In  the  branch  of  applied  electrical  science 
the  laws  of  the  ionization  of  gases  and  especially  of  the 
air  have  received  some  elucidation  as  bearing  on  the  corona 
eft'ect  around  high-tension  conductors.  Progress  has  been 
made  in  the  study  of  electric  ^tresses  in  the  dielectric  of 
cabled  conductors,  and  also  in  the  heating  of  such  cabled 
conductors  under  load.     Notable  advance  has  been  made  in 
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the  application  oi  livpii  holii-  Imirlions  to  tlic  laws  ol  tin 
propagation  of  electric  currcnis  in  tclcKraphy  and  teleph- 
ony, in  practice  as  well  as  in  tlu-oiv  .Amoiijj  instruments 
for  electrical  n>easiircinents  developinent  has  taken  place 
in  the  .silver  voltameter  as  a  coulonihinetcr  of  precision,  and 
also  in  hijih-tcnsion  electrostatic  voltmeters.  While  radia- 
tion is  not  iisnally  classed  as  an  electrical  phenomenon. 
.ilthouf>h  strictly  an  electromajjnetic  w.ive  .iclion.  yet  so 
closely  are  incandescent  lamps  related  Id  lii^ii  lempirature 
radiation  that  no  account  of  results  in  .ippiiid  electric 
science  f«)r  the  year  would  he  complete  without  reference 
to  the  researches  reported  in  the  radiant  elVicieucy  of 
luminous  .sources.  Moreover,  results  have  heen  reported  in 
the  direction  of  the  encrjiy  relations  of  momentary  luminous 
stimuli  anil  the  intensities  of  their  perception  hy  the  eye. 
Steady  progress  has  been  made  in  the  theory  of  oscillatory 
discharpes  and  of  Hertzian  wave  actions,  csi)ecially  as  re- 
gards wave  intensities  at  long  ranges,  although  an  immense 
amount  yet  remains  to  he  unraveled  in  that  fascinating  field 
of  electric  science. 


ELECTRICAL  PROGRESS. 


TH1-,  year  lyi  i  will  be  notable  in  the  annals  of  electro- 
technical  progress  for  a  number  of  international 
actions  and  results,  as  well  as  for  the  events  and  devel- 
opments in  individual  countries.  The  principal  electro- 
technical  event,  from  the  internatoinal  viewpoint,  has  been 
the  meeting  of  the  International  Electrotechnical  Commis- 
sion at  Turin,  and  the  resolutions  enacted  by  that  body,  as 
duly  chronicled  and  commented  on  in  our  own  columns. 
Thanks  to  the  International  Electrotechnical  Commission 
we  now  have  an  international  symbolization  of  Ohm's  law. 
From  the  point  of  view  of  the  individual  scientific  investi- 
gator this  is  one  of  the  greatest  testimonials  to  the  memory 
of  Dr.  Ohm  that  the  minds  of  electrical  workers  could 
devise.  The  international  unitary  expression  of  the  sym- 
bolic trinity  /  =  E/R  constitutes,  in  the  psychological  sense, 
a  greater  tribute  to  the  great  German  scientist  than  any 
marble  monument,  temple  or  pyramid  in  stone.  The  Turin 
meeting  of  the  International  Electrotechnical  Commission 
also  voted  unanimously  in  favor  oi  R  -\-  jX  as  the  com- 
plex representation  of  a  reactance-coil  impedance,  and  in 
favor  of  a  counterclockwise  order  of  phase-succession  in 
regard  to  alternating-current  vector  diagrams.  In  a  de- 
cision of  this  kind,  where  practice  has  differed,  there  must 
necessarily  be  some  displeasure  and  discomfiture  on  the 
losing  side,  but  the  gain  to  the  electrotechnical  \vorld  as  a 
whole  is  enormously  greater,  from  an  international  judg- 
ment of  this  kind  than  the  inconvenience  to  the  losers  in 
readjusting  their  habits  of  thought  and  expression.  Hence- 
forth we  may  hope  to  find  only  one  type  of  complex  algebra 
and  only  one  type  of  vector"  geometry  among  alternating- 
current  engineers,  instead  of  two  algebras  and  tw^o  ge- 
ometries. The  International  Electrotechnical  Commission 
Turin  meeting  also  adopted  in  detail  a  list  of  interna- 
tional electrotechnical  terms  and  a  list  of  international 
algebraic  symbols,  besides  initiating  action  toward  the  in- 
ternational  rating   of   electrical   machinerv. 


I  III  next  most  important  iiiteriiatioiial  eleetroticlmical 
event  of  the  year  was  the  convention  of  the  International 
l-'lt-ctrotcchnical  Congress  of  Turin,  where  a  fine  collection 
of  engineering  papers  was  read  and  discussed,  and  where 
some  important  resolutions  were  noted,  all  of  which  were 
duly  reported  in  our  own  pages.  The  American  Institute 
of  Electrical  Engineers  issued  a  new  and  enlarged  edition 
of  standardization  rules  during  the  year,  indicating  the 
recent  rajiid  development  of  eleclrotcchnics  in  various 
iiranches.  .Steady  engineering  (levelopment  has  been 
marked  in  the  direction  of  high  working  voltages.  The 
pressure  of  no  kilovolts  has  been  introduced  into  indus- 
trial three-phase  service.  With  this  rise  of  working  pres 
sure  is  necessarily  associated  a  corresponding  advance  in 
insulation,  in  high-pressure  techni(|iie  and  in  control.  In 
this  step  upward  in  available  working  voltage  there  per 
tains,  of  course,  a  certain  potential  increase  in  the  com- 
mercially available  range  of  electric  transmission  of  power. 
.Marked  advance  has  also  been  made  in  the  available  knowl- 
edge of  electric  high-tension  corona  and  corona  los.ses." 
without  which  technical  knowledge  further  increase  in 
working  voltage  would  necessarily  be  retarded.  Consider 
able  progress  has  also  been  made  in  the  design,  construction 
and  control  of  alternating-current  motors,  of  several  types, 
as  to  starting,  speed-control  and  power  factor.  Incident- 
ally, this  progress  has  also  extended  to  the  technology  of 
the  vector  diagrams  representing  the  behavior  of  such 
motors.  The  range  of  available  machine-generated  high 
frequencies  has  been  increased  up  to  200,000  cycles  per 
second,  a  limit  that  a  few  years  ago  would  have  seemed 
hopelessly  beyond  the  reach  of  alternating-current  generator 
design.  Electrically  driven  rotor  speeds  have  been  pushed 
to  higher  limits,  particularly  in  connection  with  gyrostatic 
marine  compasses.  In  motors  generally,  and  particularly 
in  direct-current  motors,  there  has  been  a  marked  develop- 
ment of  the  compensating  or  commutating-pole  principle 
in  standard  sizes  of  machines. 


DEVELOPMENTS  IN  ELECTRICAL  MACfflNERY. 


A  REVIEW  of  manufacturing  practice  during  the  past 
year  discloses  the  fact  that  the  changes  made  in 
apparatus  have  not  involved  any  new  principles,  but 
instead  have  represented  the  application  of  principles  lonj; 
w-ell  known  to  the  solution  of  problems  that  have  been 
fully  appreciated  for  many  years.  That  is  to  say. 
former  standard  lines  of  machines  have  been  re- 
designed in  the  light  of  information  that  has  been  available 
for  more  than  a  decade  in  many  cases.  It  is  noteworthy 
that  not  until  very  recently  has  the  use  of  commutating 
poles  in  direct-current  machinery  become  so  common  that 
their  omission  excites  comment.  The  superiority  of  the 
commutating-pole  over  the  non-commutating-pole  direct - 
current  machine  was  demonstrated  many  years  ago,  but 
adherence  to  standards  has  retarded  the  introduction  of  the 
commutating  pole,  except  in  those  special  cases  where  ex- 
treme difficulty  was  encountered  in  building  a  non-commu- 
tating-pole machine  for  the  service  requirements.  FortU; 
natelv.    a    change    of    almost    revolutionary    character   has 
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taken  place, 'and  many  of  the  so-called  standard  lines  of 
machines  now  possess  comnuitating  poles  as  a  matter  of 
course.  P2ven  the  machine  in  which  the  commutation  con- 
ditions were  formerly  considered  ideal — the  synchronous 
converter — is  now  being  equipped  with  comnuitating  poles, 
either  for  permitting  the  machine  to  carry  enormous  over- 
loads without  distress  or  for  allowing  an  increase  in  the 
average  emf  between  adjacent  commutator  segments  and 
rendering  possible  the  construction  of  converters  for  a 
commutator  emf  of  from  1200  to  1500  volts. 

The  split-pole  design  of  machine,  which  was  first  brought 
to  the  attention  of  American  engineers  in  connection  with 
the  variable-ratio  synchronous  converter,  is  now  being  used 
to  some  extent  abroad  in  three-wire  direct-current  machines. 
An  additional  brush  or  set  of  brushes  is  placed  between  the 
main  terminal  brushes,  the  added  brushes  being  maintained 
at  a  desired  potential  intermediate  between  the  potentials 
of  the  terminal  brushes.  The  subdivision  of  the  main  volt- 
age is  determined  by  the  relative  strengths  of  the  magnetic 
fields  produced  over  the  parts  of  the  split  poles.  With 
equality  in  the  subdivision  the  machine  can  be  used  as  a 
generator  in  three-wire  direct-current  systems  or  as  a  self- 
contained  motor-generator  three-wire  balancer.  It  can  also 
be  used  as  an  auto-converter  for  receiving  direct  current  at 
one  voltage  and  delivering  it  at  another,  either  constant  or 
variable  as  desired.  This  machine  possesses  many  charac- 
teristics which  tend  to  render  it  a  worthy  competitor  of 
machines  now  in  use,  and  it  deserves,  and  probably  will 
receive,  careful  consideration  by  American  engineers.  Fol- 
lowing the  introduction  of  the  suspension-type  line  insulator 
there  has  been  a  rapid  increase  in  the  standard  transmission 
circuit  emf  from  about  60,000  volts  to  110,000  volts.  Even 
at  the  latter  value  the  line  insulators  gave  no  trouble,  but 
the  corona  loss  from  the  lines  became  appreciable  and 
trouble  developed  at  the  transformer  bushings  and  building 
entrances.  Closer  attention  to  the  relation  between  the 
diameter  of  the  conductor  and  the  separation  of  the  wires 
has  reduced  the  tendency  to  produce  corona,  while  extended 
investigations  of  electrostatic  phenomena  have  resulted  in 
much  better  insulation  for  entrance  and  transformer  bush- 
ings. During  the  present  year  the  niaxinnnn  transmission 
emf  has  been  elevated  to  140,000  volts,  with  every  assurance 
that  the  operation  of  the  equipment  will  be  quite  as  satis- 
factory as  that  of  the  iio,ooo-volt  equipments  when  first 
introduced.  In  addition  to  the  increase  in  the  emf  of 
transformers,  a  noteworthy  development  has  been  the 
spread  of  the  use  of  the  outdoor  type  of  transformers,  even 
in  large  units  for  very  high  voltage.  Self-cooling  units  for 
1000  kva,  110,000  volts,  have  been  placed  in  service,  while 
even  larger  units  of  the  water-cooled  type  are  being  built 
at  the  present  time. 


ELECTRIC  LIGHTING. 

NOTHING  of  any  sensational  character  has  marked 
the  progress  of  electric  lighting  during  the  year  of 
lyii.  The  increase  shown  in  the  total  amount  of  electric 
lighting  has  been  upon  the  whole  very  satisfactory:  In 
other  words,    from   the   central-station   standpoint    hn<inoss 


has  been  good.  Progress  is  being  made  in  certain  direc- 
tions which  may  mean  much  to  the  art  later,  but  of  which 
the  full  bearing  is  not  yet  apparent.  In  arc  lighting,  in 
particular,  it  is  pleasant  to  note  the  increasing  use  of  the 
intensified  arcs  for  all  classes  of  lighting  in  which  color 
discrimination  is  important.  When  the  metallic-filament 
lamp  first  api)eared,  its  light  was  obviously  so  much  whiter 
than  that  ordinarily  delivered  by  incandescent  lamps  that 
there  was  a  tendency  to  use  it  very  freely  for  lighting 
where  delicate  perception  of  colors  was  important.  It  was 
found,  however,  that,  considerable  as  the  improvement  was. 
the  result  in  such  cases  was  far  from  being  completely 
satisfactory.  The  light  of  metallic-filament  lamps  is  about 
as  much  too  yellow  as  the  light  of  the  old  inclosed  arc  was 
too  blue,  neither  being  altogether  desirable  in  view  of  the 
practical  result.  The  intensified  arc  is  meeting  the  difficult 
requirements  admirably  well,  and  also  efficiently.  At  first 
rather  troublesome  in  the  matter  of  trimming,  it  has  been 
so  improved  that  the  life  of  the  carbons  is  reasonably  good 
and  the  general  operating  results  satisfactory.  In  shop 
lighting  the  intensified  arc,  therefore,  has  taken  a  con- 
siderably more  prominent  place  during  the  last  year  than 
ever  before. 

In  another  entirely  different  direction  of  progress  atten- 
tion should  be  called  to  the  work  which  has  been  done  on 
long-burning  flame  arcs.  The  flame  arc  is  chiefly  used  out- 
of-doors,  or  in  very  large  inclosed  spaces,  and  the  chief 
limitation  to  its  employment  under  conditions  otherwise 
favorable  has  been  the  short  life  of  the  electrodes.  Long- 
burning  flame  lamps  have  been  in  use  to  a  limited  extent 
for  the  past  three  years,  yet  it  is  only  within  the  last  twelve 
months  that  a  determined  effort  has  been  made  to  exploit 
these  lamps.  At  the  present  time  they  are  available  in  at 
least  half  a  dozen  different  forms,  and  the  life  of  the 
electrodes  has  been  increased  until  it  now  runs  in  general 
from  75  to  100  hours.  Of  course,  such  lamps  are  not  quite 
so  efficient  as  the  best  of  the  flame  arcs  burned  more  in- 
tensively, but  they  compare  well  with  the  earlier  types  in 
efficiency,  and  are,  moreover,  available  for  use  with  alter- 
nating currents.  The  flame  lamp  seems  particularly 
adapted  for  alternating-current  circuits,  for  the  reason 
that  inasmuch  as  the  light  comes  chiefly  from  the  arc 
stream,  the  absence  of  the  light-giving  crater  of  direct- 
current  arc  lamps  is  a  matter  of  small  consequence.  Hence 
the  alternating-curent  flame  lamps  give  relatively  better 
efficiency  than  the  alternating-current  varieties  of  ordinary 
arcs,  to  say  nothing  of  giving  nuich  higher  absolute  effi- 
ciency. 

The  weak  point  of  the '  long-burning  flame  arc  is  un 
steadiness,  an  objection  which  has  not  yet  been  full> 
overcome.  Improvements  in  this  particular  are  progress- 
ing, so  that  in  spite  of  occasionally  unsatisfactory  per- 
formance there  is  an  element  of  hopefulness  in  the  situa- 
tion. The  danger  in  the  development  of  these  lamps  is  that 
there  may  be  "a  constant  temptation  to  sacrifice  efficiencx 
to  long  life  of  electrodes,  precisely  as  in  the  case  of  some 
of  the  older  arcs.  If  this  temptation  be  resisted,  the  long 
burning  flame  arc  is  probably  destined  to  a  very  con 
sidcrable  usefulness.  The  problem  of  producing  a  power 
ful  source  of  light  combining  long  life  and  high  efficiency 
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has  alsti  l)t«-ii  ratlirr  siu'i'csslully  allackid  in  (lu-  (|iiart/- 
inercury  arc,  winch  (hirin^^  tin-  pa.st  year  lias  just  he^nn  to 
make  its  a|)pcarani-c  in  this  country,  although  for  several 
years  past  used  abroad.  Tliis  lamp  belongs  as  regards 
efficiency  in  the  same  class  with  the  llame  arcs.  Its  light 
is  much  whiter  than  that  of  the  ordinary  mercury  arc, 
although  still  somewhat  lacking  in  rod,  and  is  extremely 
steady.  The  ipiartz  tubes  have,  according  to  foreign  ex- 
perience, a  rather  long  life,  reported  to  extend  to  2000 
hours  or  more,  and  the  lamp  furnishes  a  very  useful  source 
of  powerful  illtnnination. 

In  incamlescent  lamp  jiracticc  the  great  change  of  the 
past  year  has  been  in  the  introduction  of  the  drawn-wire 
tungsten  tilamcnt.  The  very  diflicult  problem  of  producing 
ductile  tungsten  seems  now  to  have  been  successfully  solved, 
and  the  resulting  product  greatly  facilitates  the  making  of 
lamps  both  of  unusually  large  and  also  of  unusually  small 
candle-power;  thus,  tlrawn-wire  lamps  up  to  500  watts  and 
ilown  to  15  watts  for  ordinary  voltages  have  been  produced. 
In  how  far,  if  at  all,  the  drawn  filament  is  superior  in 
general  life  and  possible  efficiency  to  the  ordinary  sintered 
filament  remains  yet  to  be  shown,  as  well  as  whether  black- 
ening of  the  bulb  of  the  new  lamp  is  a  fault  that  can  be 
overcome;  but  this  much  is  clear,  that  the  difficulties  in 
transportation,  and  that  extreme  fragility  which  once  made 
it  so  difficult  to  install  tungsten  lamps,  have  been  overcome 
and  there  is  good  reason  to  hope  for  a  cor^siderable  lessen-' 
ing  of  the  dangers  of  accidental  breakage,  cfuring  use.  The 
production  of  this  type  of  lamp  has  to  all  intents  and  pur- 
poses driven  the  tantalum  lamp  out  of  business,  the  latter 
being  no  longer  produced  in  any  quantity  or  exploited  con- 
siderably in  this  country.  The  eflfect  of  the  large  candle- 
power  metallic-filament  lamps  is  being  strongly  felt.  They 
make  in  many  places  very  satisfactory  substitutes  for  the 
arc  lamps  formerly  used,  at  quite  as  good  efficiency  and 
very  much  less  trouble.  With  the  flame  arcs,  of  course, 
they  cannot  compete  in  the  cheap  production  of  light.  At 
th'e  other  end  of  the  scale,  reasonably  durable  lamps  of  less 
than  25  watts  are  being  produced,  just  now  only  in  small 
quantity.  These  are  likely  to  find  a  considerable  applica- 
tion in  domestic  lighting  when  they  become  more  generally 
available  commercially.  At  some  outlets  there  is  small 
need  of  a  20-cp  unit,  such  as  is  furnished  by  the  25-watt 
metallic-filament  lamp,  and  material  economy  is  efifected  by 
cutting  down  the  required  power  to  20  or  15  watts.  It  is 
too  early,  however,  to  state  how  satisfactory  these  small 
lamps  for  the  ordinary  standard  voltages  are  going  to 
prove  in  point  of  life,  although  the  probabilities  are  favor- 
able. The  development  of  such  lamps  ought  to  decrease 
greatly  the  large  number  of  inefficient  carbon  lamps  which 
still  remain  in  use. 


THE  CENTRAL-STATION  SITUATION. 


IN  central-station  generating  apparatus  the  most  notable 
advance  has  been  the  increase  in  capacity  of  both 
steam-turbine  and  boiler  units.  Steam-turbine  units  of 
20,ooo-kw  rating,  which  have  become  an  accomplished  fact 
during  the  year,  are  four  times  the  size  of  the  largest  gen- 


eral iii)^  , mills  seriously  considered  ten  year.s  ago.  Along 
with  the  development  of  these  large  generating  units  has 
come  the  use  of  reactances  between  generator  and  busbar 
for  llie  jmrpose  of  limiting  the  current  which  can  flow  -in 
e.ise  of  short-circuit.  The  amount  of  energy  stored  in  the 
revolving  mass  of  turbine  high-speed  units  and  their  large 
kilowatt  output  make  possible  such  an  amoiml  of  damage 
from  short-circuits  and  so  much  general  disturbance  of  a 
large  distribution  system  that  some  protection  has  been 
found  necessary.  Incidentally,  this  reactance  has  been 
taken  advantage  of  to  make  the  generator  vf)ltagc  differ 
from  the  transmission  voltage,  so  that  each  vcjitagc  may  be 
that  most  convenient  and  economical  from  both  the  con- 
struction and  operation  standpoints.  Even  more  notable 
than  the  increase  in  turbine-generator  capacity  has  been 
the  increase  in  boiler  capacity.  For  a  number  of  years 
generators  increased  much  more  rapidly  in  size  than  boilers, 
and  it  has  been  one  of  the  nice  problems  of  design  to  get  a 
sufficient  boiler  capacity  into  a  power  house  within  reason- 
ably short  piping  distance  of  the  turbine  which  it  supplies. 
Recently  boilers  of  capacity  sufficient  to  supply  11,000  kw 
in  large  steam  turbines  have  been  tried  out  in  one  plant  at 
least  with  important  improvement  in  efficiency.  In  this 
connection  it  is  proper  to  note  the  greatly  increased  output 
per  square  foot  of  heating  surface  which  has  become  com- 
mon in  large  central-station  boiler  plants  as  compared  with 
the  practice  of  ten  or  twenty  years  ago.  Evaporation  of 
from  2  lb.  to  4  lb.  of  water  per  square  foot  of  heating  sur- 
face per  hour  has  given  place  to  the  practice  of  evaporating 
6  lb.  to  7  lb.  At  the  same  time  the  amount  of  fuel  con- 
sumed per  unit  of  grate  has  been  greatly  increased,  partly 
by  the  increase  in  evaporation  per  unit  of  heating  surface 
just  referred  to  and  partly  by  an  increase  in  the  ratio  of 
heating  to  grate  surface.  Roughly,  the  square  feet  of  heat- 
ing surface  per  square  foot  of  grate  has  been  doubled,  in 
modern  practice  being  in  the  neighborhood  of  60.  The 
net  result  is  that  it  is  common  practice  to  burn  about  four 
times  as  much  coal  per  unit  of  grate  area  as  was  former 
practice.  These  figures  are,  of  course,  only  rough  approxi- 
mations, as  practice  in  different  plants  varies  greatly. 

In  the  distribution  end  of  the  business  the  tungsten  lamp 
with  continuous  wire  filament  has  nearly  replaced  all  others 
on  the  market  within  the  last  year.  For  the  first  time  since 
the  introduction  of  the  tungsten  lamp  it  begins  to  look  as  if 
the  carbon  lamp  would  be  driven  from  the  field  except  for 
places  where  danger  of  breakage  and  theft  is  too  great  to 
justify  the  use  of  the  tungsten  lamp.  The  small  sizes  of 
wire-filament  tungsten  lamps — 25-watt  and  15-watt — have 
not  been  on  the  market  long  enough  to  demonstrate  whether 
some  of  the  fears  expressed  as  to  reduction  of  central- 
station  revenue  by  their  use  in  residences  will  be  realized. 
In  the  majority  of  cities  there  is  so  much  opportunity  for 
increase  of  residence  business,  and  this  increase  is  following 
so  rapidly  as  a  result  of  cheaper  light,  that  there  appears  to 
be  no  ground  for  fear  of  reduction  of  central-station  resi- 
dence-lighting revenue  by  the  use  of  these  lamps  of  low 
wattage,  except  in  places  where  the  central-station  manage- 
ment is  so  inert  that  no  additional  business  is  being  secured. 
Even  there  it  is  doubtful  whether  the  ever  increasing  de- 
mand for  more  light  will  not  countera!ct  the  effect  of  the 
lamps  of  small  candle-power.     In  any   event,  central  sta- 
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tions  should  not  abandon  the  attempt  to  establisli  the  40-watt 
unit  as  the  standard.  In  street  hghting  the  luminous  arcs 
of  the  magnetite  type  have  continued  to  displace  both  the 
old  open  and  inclosed  carbon  arcs.  In  some  cases  also 
tungsten  lamps  of  the  same  or  smaller  watts  consumption 
are  being  substituted  for  inclosed  carbon  arc  lamps  to  the 
benefit  of  both  the  central  station  and  the  public.  A  250- 
watt  series  tungsten  lamp  is  a  more  satisfactory  street 
illuminant  than  a  400-watt  6.6-amp  inclosed  carbon  arc, 
both  in  quantity  of  illumination  and  in  steadiness  and  qual- 
ity of  light. 

The  most  important  new  street-lighting  development  of 
the  last  year  has  been  the  introduction  of  the  flame  arc 
with  impregnated  carbon  capable  of  operating  about  100 
hours  on  one  trim.  These  lamps  are  naturally  a  compro- 
mise between  the  very  high  efficiency  of  the  short-hour 
flame  arcs  and  the  lower  efficiency  of  the  luminous  or  mag- 
netite arcs  burning  over  100  hours  per  trim.  They  are 
adapted  to  operation  on  alternating-current  circuits  and  on 
account  of  their  high  efficiency  mark  another  important 
advance  in  American  street  lighting.  One  of  the  events  of 
the  year  that  have  caused  rejoicing  in  central-station  circles 
is  the  reduction  in  prices  of  watt-hour  meters  for  serving 
small  residence  consumers.  On  watt-hour  meters  of  the 
induction  two-wire,  iio-volt,  5-amp  type,  such  as  are  used 
principally  for  this  class  of  business,  the  reduction  in  prices 
during  191 1  has  been  about  33  per  cent.  This  has,  of 
course,  meant  a  substantial  reduction  in  the  investment 
necessary  to  serve  small  residence  consumers  and  thus  will 
tend  to  greater  enlargement  of  this  class  of  business. 

Among  consumers'  appliances  there  has  been  the  usual 
steady  increase  in  the  number  of  electric  irons,  vacuum 
cleaners  and  miscellaneous  heating  appliances.  Among  the 
new  developments  of  the  year  chief  interest  has  centered 
about  the  principle  of  heat  conservation  and  storage  for 
use  in  electric  cooking  and  water  heating,  whereby  electrical 
energy  can  be  utilized  continuously  either  twenty-four 
hours  per  day  or  during  ofif-peak  periods  for  use  in  cook- 
ing. Continuously  connected  ranges  are  being  tried  by  a 
few  central  stations,  and  manufacturers  are  giving  much 
study  and  research  to  dcvelo])nK'nts  which  appear  to  offer 
a  promising  solution  of  the  electric  cooking  problem.  The 
success  of  these  devices  must  depend  on  efficient  storage  of 
the  heat  generated  and  rapidity  in  giving  it  up  when  needed. 
As  to  the  more  commonly  used  electrically  heated  ap- 
pliances, there  are  rumors  of  reduction  in  prices  for  the 
near  future  which  are  both  disquieting  to  the  manufacturer 
and  encouraging  to  the  central-station  owner.  In  the  field 
of  central-station  public  relations  several  new  state  com- 
missions have  been  put  in  working  order  and  more  are 
talked  of.  There  is  unquestionably  a  country-wide  move- 
ment toward  the  commission  idea  and  toward  making 
electric  and  other  public-service  companies  regulated  and 
protected  monopolies.  The  effect  of  this  will  doubtless  be 
to  make  central-station  iiivestments  more  securf  and  at 
the  same  time  will  limit  some  of  the  opportunities  for  ex- 
cessive profits  by  promoters.  Just  how  far  the  profits 
of  those  taking  the  risk  of  the  business  are  to  be  restricted 
by  rate-regulating  commissions  is  naturally  a  matter  of 
considerable   interest  now   among  those   engaged   in   these 


enterprises.  In  the  long  run  fair  play  must  prevail,  not 
only  because  the  majority  of  men  believe  in  it,  but  also  be- 
cause capital  will  not  assume  risk  without  proportionate 
profits.  The  number  of  central  stations  under  syndicate 
control  is  ccmstantly  on  the  increase.  The  fundamental 
economic  reason  at  the  bottom  of  this  movement  is  that 
of  more  efficient  management  than  can  be  secured  by  local 
capitalists  unfamiliar  with  the  business  in  a  broad  way. 

The  general  condition  of  the  industry  is  well  reflected,  by 
the  active  interest  in  the  National  Electric  Light  As.socia- 
tion,  the  membership  of  which  passed  the  10,000  mark  late- 
in  191 1.  This  membership  has  been  mainly  attained  by 
the  enlistment  of  the  interest  of  the  employees  of  central 
stations,  and  it  is  encouraging  as  indicating  the  enterprising 
character  of  the  electric-lighting  personnel.  None  but  a 
live  and  progressive  industry  could  make  such  a  remark- 
able   showing. 


THE  SMALL  CENTRAL  STATION. 


OF  the  6300  central  stations  in  North  America  85  per 
cent  serve  communities  of  less  than  5000  population. 
This  fact  is  always  quite  interesting  enough  to  be  worth 
re-statement  when  the  small  central  station  is  to  be  dis- 
cussed, for  it  shows  that  in  the  broad  central-station  field 
big  systems  like  those  of  the  Commonwealth  Edison  Com- 
pany or  the  famous  Hartford  plant  are,  after  all,  the  rare 
exceptions  to  the  general  rule.  Often  single-handed  and 
alone,  the  central-station  manager  in  the  small  community 
must  play  many  parts,  including  in  the  activities  of  a 
single  individual  the  roles  of  manager,  superintendent, 
troubleman,  repairman,  meter  reader,  bookkeeper,  collector. 
and  not  rarely  engineer  and  fireman.  In  such  localities  the 
"electric-light  man"  is  almost  a  public  official  and  a  popular 
hero,  as  well  he  deserves  to  be  when  the  exigencies  of  his 
calling,  both  electrical  and  commercial,  are  considered.  In 
the. small  town,  as  in  larger  places,  the  electric  company  is 
invariably  the  progressive  spirit  of  the  community.  Its 
store  front  indulges  in  a  few  extra  lamps,  and  so  raises 
the  standard  of  illumination  of  the  main  street.  In  such 
places,  too,  not  contenting  itself  with  the  regular  street 
lighting,  the  enterprising  company  undertakes  to  get  a 
"white-way"  installation  put  in,  at  the  cost  of  the  town  or 
of  merchants  who  benefit.  If  paid  for  by  the  latter,  the 
company  will  do  well  to  leave  the  actual  collection  of  assess- 
ments to  a  local  committee,  thereby  saving  itself  much 
efYort  and  heart-lashing.  Many  towns  of  1800  population 
and  up  have  installed  ornamental  post  lighting  creditably 
and  with  much  pride  to  their  residents.  The  small  plant 
has  not  recovered  from  the  tungsten  setback  as  rapidly  as 
stations  in  the  larger  places,  where,  of  course,  the  standard 
of  lighting  mounts  more  rapidly  and  the  normal  growth 
is  faster.  In  partial  compensation,  however,  it  must  be 
added  that  not  even  yet  has  the  tungsten  lamp  reached  the 
remoter  small  places  for  general  use,  so  the  local  plants 
are  still  enjoying  the  high  consumption  of  carbon  units. 
The  reduction  in  the  price  of  meters  announced  a  year 
ago  has  helped  many  small  stations  to  put  their  service  011 
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.1  rcj^i.stnttl  basii>,  bniij;m)4  tlir  cost  of  tlic  rt'cunliii).^ 
iiu'cliaiii.sin  ilowu  to  a  valiu'  whcrt-  the  company  can  aH'otcl 
to  pmcliasc,  or  to  ask  it.s  custonicrs  to  rent  or  buy,  meters. 
Ihe  expected  movement  in  favor  of  flat-rate  controllers 
seems  not  to  have  readied  tlie  proportions  ihirinji  1911 
tliat  were  expected  hy  ihi-  more  sanguine.  Experience 
seems  to  imhcatc  tliat  the  llat-ratc  controller  is  best  adapted 
to  the  small  plant  when  investment  and  labor  charges  are 
high  and  fuel  cost  makes  up  but  a  small  part  of  the  whole. 
Uncontrolled  Hat  rates  still  ofTcr  satisf.tctory  terms  for 
sign  and  display  lighting  where  this  service  is  under  the 
central  station's  inspection.  But  with  a  metered  rate  the 
small  town  needs  a  simple  schedule  and  one  easily  under- 
stood by  customers.  The  service  to  various  customers  in 
such  a  community  will  not  differ  so  much  but  that  an 
equitable  balance  can  be  established  by  a  rate  of  very 
simple  elements.  A  system  of  accounting  for  the  small 
plant  following  some  accepted  uniform  system  will  also 
be  found  of  the  greatest  value  in  comparing  operating  costs 
and  results,  and  through  public  service  commissions  this 
desideratum  is  now  being  gradually  supplied,  though  with 
an  accompanying  burden  of  monthly  and  yearly  reports 
which  falls  heavily  on  the  manager  of  the  small  central 
station   not   accustomed    to   systematic   accounting. 

The  progressive  manager  will  not  be  slow  to  get  after 
miscellaneous  large  and  small  motor  applications  in  the 
shops  around  town.  Where  there  is  a  gas  engine  at  work 
a  motor  can  always  be  substituted  to  mutual  satisfaction  of 
customer  and  station.  Nor  should  the  power  campaign 
cease  at  the  doors  of  the  town's  large  industries,  even  if 
these  are  driven  by  isolated  power  plants.  The  advantages 
of  group  and  individual  motor  drive  will  win  even  such 
desirable  customers  for  the  central  station.  Municipal 
water  pumping  is  one  of  the  most  desirable  loads  for  the 
small  central  station  on  account  of  its  long-hour  demand, 
dependability  and  profitable  nature,  and  every  effort  should 
be  made  to  get  this  service.  For  the  town  of  5000  a  re- 
spectable electric-vehicle  load  is  not  out  of  the  question. 
Half-a-dozen  pleasure  cars  are  not  beyond  the  possibilities 
of  the  usurfl  number  of  comfortably  ''well  off"  in  such  a 
community,  and  if  there  is  a  local  industry  or  two,  they 
should  be  encouraged  to  make  use  of  electric  trucks.  With 
the  town  field  saturated,  the  local  central  station  can  turn 
its  energies  to  the  outlying  farming  region,  extending  its 
lines  to  take  on  the  lighting  of  farmhouses,  barns  and 
yards,  and  the  motor  drive  of  farm  machinery.  Even  if 
some  of  this  business  is  carried  on  the  narowest  margin  of 
profit,  ample  reward  will  be  returned  from  the  uplift  en- 
joyed by  the  whole  community. 

In  electrical  generation  and  reduction  of  power-plant 
costs  there  is  much  encouragement  for  the  little  central  sta- 
tion. While  small  turbo-generator  sets,  primarily  intended 
for  excitation  use,  have  been  applied  as  small  prime 
movers,  the  greatest  expectations  just  now  are  in  recipro- 
cating-engine types  of  remarkable  efficiency.  A  European 
poppet-valve  steam  engine  now  built  in  this  country  in 
small  sizes  has  been  making  some  excellent  economy  rec- 
ords, but  even  these  are  shaded  by  reports  from  across  the 
water  where  self-contained  150-hp  locomobile  units  are 
producing  a  hp-hour  on  0.71   lb.  of  coal.     In   these  latter 


plants  boilei  and  cmj^imc  an-  lumlmKil,  giving  short  steam 
travels  and  reducing  radiation  losses  so  that  the  remarkable 
illiciencies  stated  are  secured.  The  Diesel  engine,  which 
now  is  available  in  small  sizes,  offers  the  highest  thermal 
clliciency  of  any  known  prime  mover,  and  with  its  recent 
and  pro|)osed  modifications  to  meet  American  practice  is 
sure  to  become  more  and  more  popular  as  a  plant  engine 
Internal-combustion  engines  operating  on  both'  Hatural  and 
producer  gas  are  also  advancing  in  reliability  and  simplicity 
of  operation.  The  gas-engine-driven  set  has  been  adapted 
for  tiny  central-station  communities  requiring  as  little  as 
^5  hp  of  generating  capacity.  Nor  is  the  ordinary  steam 
equipment  to  be  dismissed  as  of  low  commercial  efficiency, 
especially  when  used  in  connection  with  an  ice-making 
plant.  The  condensed  steam  furnishes  the  distilled  water 
of  ice-making,  the  refrigeration  being  produced  by  power- 
driven  compressors  or  the  heat  of  the  exhaust  steam 
Raw-water  ice  plants  are  now  also  marketed,  the  com- 
l)ressors  of  which  can  be  driven,  of  course,  by  any  form  of 
power.  Three  hundred  central  stations  now  make  ice,  and 
most  of  those  interviewed  report  that  in  point  of  profit  it 
is  electricity  that  has  really  become  their  by-product.  As 
this  knowledge  spreads,  more  stations  will  certainly  take  up 
such  combination  operation. 


ELECTRIC-POWER  TRANSMISSION. 

THE  year  just  gone  has  in  no  wise  been  an  important 
one  in  power  transmission,  save  for  the  usual  in- 
crease in  the  number  of  useful  plants  which  operate  un- 
der normal  conditions,  such  plants,  for  example,  as  the 
excellent  Calgary  installation  which  we  have  recently  de- 
scribed; but  despite  these  useful  commercial  enterprises 
there  has  been  nothing  in  the  least  sensational  accomplished 
during  the  twelvemonth.  The  limit  of  voltage  has.  not 
been  raised  and  no  extraordinarily  long  or  large  transmis- 
sions have  been  put  into  service.  On  the  whole,  the  most 
important  single  event  from  the  standpoint  of  future  prog- 
ress was  the  installation  and  test  of  the  great  Detroit 
boilers  on  which  we  commented  somewhat  extensively  a 
few  weeks  since.  This  was  really  an  event  of  prime  im- 
portance, especially  with  respect  to  the  distribution  of 
power  from  coal  burning  at  the  mines,  a  project  often  con- 
sidered but  seldom  executed.  A  thoroughly  modern  power 
station,  say  of  100,000  kw,  using  these  colossal  boilers  and 
turbo-generators  of  commensurate  capacity,  would  quite 
certainly  be  able  to  turn  out  power  at  a  figure  materially 
less  than  anything  which  has  yet  been  reached  in  the  gen- 
eration of  electrical  energy  by  steam.  A  station  containing. 
say,  half  a  dozen  big  units,  each  with  its  own  pair  01 
boilers,  could  be  made  exceedingly  simple  in  design  and 
could  be  built  for  an  astonishingly  small  amount  of  rnoney 
per  kilowatt.  Such  a  station  feeding  the  distribution  at 
somewhere  from  50,000  to  100,000  volts,  as  conditions  might 
dictate,  would  make  a  new  record  for  central-station 
practice. 

Several  interesting  projects  for  hydroelectric  systems  are 
on  foot,  involving  the  linking  together  of  a  considerable 
group  of  relatively  small  powers,  but  none  of  them  ha> 
yet   reached  the  constructional   stage.      Full   advantage  has 
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not  been  taken  of  the  many  small  powers  which  are  in 
existence.  We  recently  noted  the  extent  to  which  they 
have  been  employed  in  Trance,  even  under  somewhat  un- 
favorable circumstances,  although  even  there  the  prin- 
ciple of  combining  them  into  networks,  as  in  North  Italy, 
has  not  been  carried  out.  Ten  or  a  dozen  powers  even  of 
only  a  few  hundred  horse-power  each  are  not  to  be  de- 
spised when  assembled  into  a  single  dynamical  unit  by 
means  of  a  ring  main  or  similar  connection.  Experience 
has  taught  that  plants  so  united  may  be  operated  together 
with  the  utmost  facility;  and  while  the  labor  item  is  higher 
than  in  the  case  of  a  single  plant,  each  unit  may  still  be 
economically  handled,  and  perhaps  the  aggregate  troubles 
on  the  system  would  be  reduced  rather  than  increased  by 
the  multiplicity  of  generating  stations.  We  hope  to  see 
some  of  these  schemes  carried  out  in  the  near  future.  In 
matters  of  operation  there  have  been  few  recent  changes, 
but  we  have  noted  rather  less  trouble  from  lightning  than 
has  been  usual,  and  it  looks  as  if  the  new  types  of  lightning 
arresters  and  the  increasing  use  of  grounded  guard  wires 
have  brought  some  relief  from  the  customary  difficulties 
due  to  this  cause.  Altogether  the  past  year,  despite  its 
lack  of  striking  novelties,  has  been  a  successful  one  in 
^v'hich  power  transmission  has  flourished,  giving  promise 
<>\   steady  and  continuing  growth. 


THE  ELECTRIC  RAILWAY. 


AMONG  the  features  that  have  been  characteristic  of 
the  developments  in  electric-railway  engineering 
during  the  year  just  past  perhaps  the  most  prominent  has 
been  the  healthy  departure  from  long-established  standards. 
Even  where  the  city  system  of  600-volt  direct-current  rail- 
way circuits  is  employed  changes  have  been  made  in  the 
equipment,  especially  with  reference  to  the  motors.  The 
advantages  attending  the  use  of  commutating  poles  have 
been  known  for  many  years, -but  only  very  recently  have  the 
advocates  of  600-volt  equipments  been  willing  to  introduce 
this  desirable  feature  in  their  standard  lines  of  motors. 
With  the  prospect  ever  increasing  of  using  1200-volt  cir- 
cuits for  interurban  service,  the  time  appears  at  hand  for 
a  change  from  the  present  standard  type  of  strict-railway 
motor  suitable  only  for  600-volt  operation  to  much  im- 
proved commutating-pole  motors  which  can  operate  equally 
well  upon  1200-volt  and  upon  600-volt  circuits.  The  trend 
of  progress  at  the  present  time  is  certainly  in  this  direction. 
Changes  in  standards  are  to  be  noted  not  only  in  America, 
but  in  Europe  also.  .V  recent  compilation  noted  in  the 
Digest  showed  that  of  the  118  European  interurban  rail- 
ways less  than  one-half  (fifty-eight)  employ  direct-current 
circuits  at  an  emf  lower  than  1000  volts,  one-third  (thirty- 
nine)  use  single-phase,  one-eighth  (sixteen)  use  direct 
current  at  from  1000  to  2000  volts,  the  remaining  five  rail- 
ways being  three-phase  lines.  ITigh-voltage  direct-current 
systems  are  in  service  in  Germany,  Italy,  Switzerland, 
l-'rance  and  Holland.  .Single-pha.se  systems  are  used  in  not 
oidy  these  countries,  but  also  in  .Austria-Hungary,  ICngland. 
.Vorway  and  Spain.  Sweden  and  Belgium  are  the  only 
ciMuitries  in  which   standard  low-voltage  direct-ciuTcnt  in- 


ttrurban  systems  are  employed  exclusively,  the  former  hav- 
ing two  and  the  latter  one.  Three-phase  equipments  are 
used  in  Switzerland,  Italy  and  Spain.  It  would  be  difficult 
to  determine  which  railways  in  America  should  be  called 
interurban  and  which  urban,  so  that  it  would  be  unwise  tc 
state  the  proportion  of  roads  that  have  broken  away  fron; 
former  standards;  but  it  may  be  of  interest  to  record  at 
this  time  that  at  least  ten  roads  have  adopted  the  high- 
voltage  direct-current  system  and  sixteen  the  single-phase 
system. 

Of  more  than  ordinary  interest  is  the  announcement  just 
made  that  the  New  York,  New  Haven  &  Hartford  Railroad 
will  extend  its  single-phase  zone  from  Stamford  to  New 
Haven.  The  decision  to  substitute  electric  for  steam  haul- 
age over  the  road  beyond  Stamford  has  been  based  on  the 
highly  successful  operation  of  the  single-phase  equipment 
now  in  service  between  New  York  and  Stamford,  along  a 
jjortion  of  which  route  the  operation  is  handicapped  some- 
what by  the  use  of  the  third-rail  direct-current  contactor 
system.  With  the  present  run  of  34  miles  to  Stamford  and 
the  added  length  of  41  miles  to  New  Haven,  the  electric 
locomotives  will  have  a  total  effective  travel  of  75  mile.«^ 
under  heavy  steam  railroad  conditions  carrying  both  freight 
and  passengers.  The  success  of  the  operation  of  the  equip 
tnent  as  a  whole  can  safely  be  predicted.  With  this  success- 
demonstrated,  the  claim  that  the  electric  locomotive  is  suit- 
able for  replacing  the  steam  locomotive  only  for  terminal 
and  switching  service  will  lo.se  the  weight  it  may  now  have 
in  the  minds  of  steam-railroad  engineers  and  administrative 
officials.  In  fairness  to  the  electric  locomotives  it  should 
be  noted  that  only  when  these  locomotives  are  employed 
not  only  over  a  whole  steam  locomotive  zone,  but  over 
the  much  extended  zone  that  an  electric  locomotive  can 
cover  most  econotiiically,  and  are  permitted  to  operate  with- 
out the  handicap  of  connection  with  two  different  types 
of  contactor  system,  will  the  full  advantage  of  the  sub- 
stitution of  electric  for  steam  locomotives  in  trunk-line 
service  be  obtained. 


THE  ELECTRIC  VEHiaL 


THE  continued  expansion  of  electric-vehicle  applica- 
tions during  the  past  year  and  the  splendid  outlook 
shown  in  this  field  for  1912  mark  a  rising  tide  of  central 
•  station  opportunity  which  offers  larger  revenue  and  im- 
proved operating  efficiency  to  every  company  occupying 
territory  physically  fit  for  this  type  of  transportation.  In 
both  the  pleasure  and  commercial-vehicle  branches  the  elec- 
tric automobile  industry  is  comitig  to  its  own,  and  the  dis- 
couragements of  the  earlier  days  are  being  forever  dis- 
pelled by  the  success  with  which  the  modern  designs  are 
being  utilized  in  a  service  of  world-wide  scope.  The  weak 
points  of  former  equipments  are  largely  eliminated ;  expert 
engineering  skill  is  being  applied  with  specialized  knowl- 
edge of  field  retiuirements  to  the  production,  sale  and 
operative  oversight  of  both  pleasure  and  business  cars,  and 
more  and  more  is  the  public  being  impressed  with  the  ad- 
vantages of  electric  vehicles  for  flexible,  reliable  and 
ecnnomie.il  ^luiit-haul  service       The  success  of  the  pleasure 
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car  III  iit\  .111(1  Miliiiili.iii  siTvicf  i.s  Itriii);  ifconiii/fd  cvory 
where.  In  most  of  tlic  larjjrr  citirs  it  is  in  sucli  cimiiimoii 
use  that  it  no  longer  attracts  attention.  In  some  com- 
numities,  of  which  Denver  is  a  striking  example,  |)leasurc 
cars  of  the  electric  type  are  owned  hy  ahout  uik"  in  every 
200   persons,  and   the   nuiltiplioatioii   of   these   machines   in 
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hotii  the  >hoppiiij4  and  rcsidi-ntial  districts  arouses  llii-  un- 
restrained admiration  of  the  visitor.  The  country  over, 
every  pleasure  car  of  this  ty|)e  means  an  adthtional  revenue 
of  from  $1  to  !{!j  per  week  for  tlu-  central  st.itioii  sui)])lying 

.1...     .1 ; 


Large  as  arc  the  profits  to  be  derived  from  pleasure- 
vehicle  service,  the  opportunities  olYcred  by  the  electric  truck 
far  surpass  them.  For  every  class  of  mercantile  and  munici- 
pal transportation  on  the  public  thoroughfares,  the  .ulapla- 
bility.  reliability  and  economy  of  the  electric  truck  arc  meet 
ing  the  most  severe  demands.  Approximately  7000  such 
trucks  :>re  now  in  daily  use  in  this  country,  representing  a 
central  station  income  of  not  far  from  $30,000  per  week. 
These  represent  probably  one-third  of  the  motor  trucks  now 
in  service  in  the  United  States,  and  if  the  previous  Tate  of 
expansion  is  carried  along,  in  two  years  more  the  total 
annual  revenue  derived  from  the  charging  of  commercial 
trucks  alone  by  central  stations  will  reach  about  a  third 
of  a  million  dollars.  Every  truck  of  this  type  which  goes 
into  service  becomes  a  consumer  of  electrical  energy  to 
the  extent  of  from  4000  to  12,000  kw-hours  per  year;  but, 
more  than  this,  every  such  vehicle  tends  to  stimulate  the 
purchase  of  others  through  the  economies  which  it  effects 
per  unit  of  merchandise  handled,  and  thus  the  practical 
results  of  operation  under  the  severe  conditions  of  modern 
trucking  lead  to  a  still  greater  use  of  electric  transportation. 
In  scores  of  cities  the  superior  acceleration  of  the  electric 
motor,  the  reliability  of  the  simple  mechanism  required,  and 
the  corresponding  low  cost  of  operation  and  maintenance, 
are  driving  the  horse  out  of  the  congested  street  and  forcing 
the  complicated  and  costly  gasoline  truck  into  long-distance 
setvice.  The  improvement  of  shipping  conditions  on 
wharves  and  docks,  in  narrow  and  crooked  streets  and 
alleys  is  so  marked  that  the  electric  truck  is  becoming  a 
privileged  character  in  the  eyes  of  the  railroad  and  steam- 
ship companies,  the  police  authorities  and  the  insurance 
interests.  The  opportunities  of  such  machines  in  fire  de- 
partment service,  as  emphasized  particularly  in  the  pioneer 
installations  and  repeat  orders  of  the  Springfield  (Mass.) 
organization,  literally  open  a  new  era  to  the  truck  manu- 
facturer and  central  station.  Nowhere  else  do  reliability, 
speed  capabilities  under  a  moderate  mileage  per  charge  and 
flexibility  of  control  count  so  much.  And,  although  cost  is 
a  secondary  matter  in  fire-fighting,  it  is  noteworthy  that 
even  here  the  electric  truck  is  winning  victories  as  well  as 
releasing  an  additional  man  per  vehicle  for  active  service 
at  every  fire.  The  magnificent  possibilities  of  the  electric 
truck  are  illustrated  by  recent  estimates  that  the  tonnage 
of  street  haulage  is  sixteen  times  that  of  train  haulage,  and 
that  twelve  times  the  present  central-station  load  in  Greater 
New  York  would  be  demanded  if  all  street  haulage  in  that 
territory  were  confined  to  electric  trucks. 

Points  like  these  furnish  the  material  for  a  publicity  cam- 
paign of  heroic  proportions,  and  it  is  significant  that  such 


.III  elinii  III  .u-(iii;iiiit  liic  public  Willi  the  existing  service  and 
imme<liate  possibilities  of  the  electric  vehicle  has  been  under 
way  for  some  months  in  the  h'ast,  with  full  recognition  of 
the  importance  of  carrying  the  firing  line  forward  in  1912. 
The  co-operative  work  of  the  Klectric  Vehicle  Association 
of  America,  the  Llectric  Vehicle  Cluh'of  Mo.ston,  the  Boston 
Ldison  company  and  other  |)arallel  central-station  and  man- 
ufacturing interests  is  bringing  about  a  new  and  enlarged 
interest  in  electric-vehicle  transportation  all  over  the  coun- 
try. More  than  a  million  dollars'  worth  of  trucks  are  now 
going  through  the  factories;  the  discriminating  public  is 
growing  more  and  more  to  appreciate  the  distinction  and 
convenience  of  the  jileasure  car,  and  if  the  triple  alliance  of 
the  central  station,  the  vehicle  and  accessory  manufacturer 
and  the  economy-seeking  business  public  continues  to  find 
common  interest  in  this  typical  twentieth-century  electrical 
product,  the  benefits  assured  to  all  within  the  next  few  years 
will  surpass  even  the  expectations  of  the  present  leaders 
of  the  industry. 


ELECTRIC  HEATING. 


FOR  a  long  period,  dating  back  even  to  the  World's 
Columbian  Exposition  in  1893,  electric  heating  en- 
joyed much  exploitation  but  still  comparatively  little  real 
development.  During  the  past  several  years,  however,  there 
has  been  a  marked  advance  in  the  quality  and  construction 
of  the  ordinary  electric-heating  appliances  offered.  Prac- 
tical experience,  too,  with  long-hour  or  unity-load-factor 
water  heaters  and  fireless-cooker  stoves  has  emphasized 
possibilities  of  domestic  service  in  a  new  direction  and  on 
a  new  scale.  Factory  applications  of  electric  heat  are  now 
also  attracting  central-station  sales  efforts,  so  that  in  gen- 
eral, looking  ahead,  one  sees  revealed  in  electric  heating  a 
future  field  of  the  highest  promise.  For  more  than  any 
other  single  factor  in  this  belated  progress  we  have  to  thank 
those  manufacturers  who  have  insisted  on  the  best  and 
sturdiest  construction  of  appliances.  Devices  generally 
are,  as  a  result,  now  durable  and  satisfactory.  Wire  manu- 
facturers have  improved  the  homogeneity  of  their  nickel 
and  chromium  alloys  so  that  these  resistor  wires  can  be 
reliably  drawn  down  to  the  smallest  sizes,  giving  resistance 
units  of  a  compactness  heretofore  impossible.  Equally  im- 
portant with  the  resistor  units  are  the  insulating  materials. 
Electrical  insulators  which  will  withstand  high  tempera- 
tures while  separating  electrical  from  non-electrical  parts 
are  already  pretty  well  developed  and  satisfactory,  although 
the  theoretically  ideal  material  which  shall  be  at  once  an 
electrical  insulator  and  a  good  thermal  conductor  for  con- 
veying the  heat  away  from  the  wire  has  not  yet  been  discov- 
ered. Badly  needed,  however,  are  better  thermal  insulators, 
materials  which  conduct  heat  poorly  and  can  be  used  in 
heating  devices  to  confine  or  direct  the  heat  as  desired. 
Silica,  flint  and  alumina  are  among  the  best  thermal  in- 
sulators now  used,  and  there  seems  to  be  nothing  better 
in  sight.  As  an  example  of  the  sturdy  construction  of  re- 
cent apparatus  above  mentioned  there  may  be  cited  one 
comparatively  new  immersion  heater,  the  flat  resistor 
element  of  which,  insulated  by  sheets  of  mica,  is  clamped 
between  two  fiat  sheets  of  steel  welded  together  along  their 
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edges.  Overheating  this  element  in  air,  hammering  nails 
with  it,  or  even  participation  in  a  dynamite  explosion 
would  affect  it  little  more  than  a  steel  stove  lid  of  the 
same  size.  With  such  rigid  construction  available  in 
more  devices  electric  heating  will  have  a  new  mean- 
ing. On  the  other  hand,  devices  of  the  type  of  irons, 
immersion  heaters,  wanning  pads  and  special  heaters 
need  some  practical,  durable  means  for  limiting  the  tem- 
perature below  a  fixed  maximum,  either  by  thermostatic 
cut-out  or  the  temperature-coefficient  resistance  rise  of  the 
element  itself. 

The  electric  iron,  of  course,  continues  to  hold  its  place 
at  the  head  of  the  list  of  popular  heating  appliances.  In 
1910  it  is  estimated  that  300,000  irons  were  sold.  Almost 
as  many  were  disposed  of  in  1909  and  in  1908.  Irons  as 
ordinarily  used  are  good  for  a  lifetime,  so  we  may  properly 
assume  that  most  of  those  sold  each  year  were  bought  by 
users  new  to  the  blessings  of  electricity  in  the  household. 
That  the  saturation  limit  is  not  approached  is  shown  by  the 
growing  number  sold  year  by  year,  in  spite  of  the  increasing 
number  already  in  service.  In  the  year  just  closed  an  un- 
expected demand  appeared  for  luminous-type  twin-glower 
radiators,  an  unusual  number  of  these  cheery  little  com- 
forters being  sold.  Popular-price  cooking  appliances  of  all 
kinds  are  in  demand,  although  too  many  times  this  require- 
ment of  low  price  has  been  met  by  an  inferior  product  with 
consequent  failure  and  dissatisfaction.  Electric  cooking 
and  water  heating  with  continuously  connected  heating 
elements,  taking  low  demands  of  power  twenty-four  hours 
per  day,  seem  to  offer  the  central  station  its  long-sought 
opportunity  for  raising  the  residential  load-factor.  The 
principle  of  these  devices  is  the  continuous  consumption 
of  a  low  demand  (150  to  500  watts,  such  as  will  not  require 
special  plant  or  distributing  investment),  storing  up  this 
energy  as  heat  in  heavy  iron  castings,  for  delivery  later  at 
a  much  higher  rate  when  desired.  In  the  water-heating 
system  the  heat  is  similarly  imparted  to  the  water  through 
heavy  iron  castings.  Curiously,  however,  no  metal  or  other 
substance  approaches  water  in  its  heat-storage  capacity, 
although  aluminum  is  one  of  the  best  in  terms  of  heat 
units  per  pound  of  mass.  In  Cleveland  a  number  of  long- 
hour  electric  ranges  have  been  installed,  each  having  a 
150-watt  continuously  connected  unit  and  about  2000  watts 
in  short-hour  demand.  Others  of  the  new  Stanley  type 
about  to  be  placed  in  service  there  have  a  load-factor  en- 
tirely unity,  their  heating  elements  comprising  one  300- 
watt  and  one  200-watt  continuous  heater.  Baking  and 
roasting  are  done  in  the  ovens,  while  the  red-hot  mass  of 
the  larger  heater  casting  can  be  raised  to  the  upper  shelf 
for  frying,  delivering  its  stored  heat  at  rates  as  high  as 
4  kw  if  required.  Provision  is  also  made  for  heating  water 
in  the  recesses  of  the  oven.  With  such  equipment  it  seems 
probable  that  the  demand  of  the  average  completely  elec- 
trified household  can  be  kept  down  to  1500  watts  for  cook- 
ing, water  heating  and  lighting,  entailing  a  great  saving  in 
central-station  investment  over  high-demand  apparatus. 
While  cooking  with  the  storage  range  is  admittedly  less 
efficient  in  point  of  kw-hours  consumed  than  with  high- 
demand  ranges,  it  seems  likely  that  with  the  low  rates 
the  electric  companies  can  afford  to  offer  for  such  twenty- 
four-hour  load  the  actual  cost  will  be  much  less.     Improve- 


ments arc  also  to  be  recorded  in  high-demand  fireless-cooker 
ranges,  new  products  that  have  appeared  within  the  year 
being  equipped  with  such  conveniences  as  thermostatic  cut- 
offs, clock  switches  for  starting,  interchangeable  heating 
elements,  etc.  But  in  adapting  any  of  these  devices  to 
domestic  use  the  problem  seems  to  rest  rather  in  the  con- 
version of  the  housewife  to  improved  methods  of  procedure 
than  in  any  limitations  of  the  present  apparatus  itself. 

Industrial  uses  of  electric  heating  are  becoming  of  in- 
creasing significance.  The  close  temperature  control  and 
absence  of  flame  and  smoke  make  this  form  of  heat  desir- 
able for  many  uses  over  any  other  and  cheaper  means. 
Electric  heat  has  long  been  applied  to  candy  making,  matrix 
drying,  electrotyping,  laundry  machinery,  hat  making,  glue 
warming,  etc.  Small  celluloid  factories  that  heretofore  re- 
quired high-pressure  steam  heat  now  use  electric  heaters 
safely  and  satisfactorily.  Baking  is  already  being  carried 
out  on  a  practical  scale  by  electricity  at  a  low  cost  per 
loaf.  The  baker's  frying  pot,  too,  offers  a  good  chance  for 
electrification  on  grounds  of  safety  alone,  obviating  many 
dangerous  fires  in  bakeshops.  The  same  may  be  said,  of 
course,  of  all  the  glue  and  varnish  pots  which  are  neces- 
sarily used  among  inflammable  materials.  The  operation 
of  enamel-baking  furnaces  on  an  off-peak  basis  is  another 
desirable  load  recently  discovered  by  an  Eastern  central 
station.  All  during  the  day  the  enameled  parts  are  piled 
into  the  ovens,  which  are  closed  at  the  ends  of  the  working 
hours.  At  II  p.  m.,  after  the  system  peak  has  been  passed, 
a  time-switch  turns  on.  the  heaters,  cutting  them  off  again 
at  5  a.  m.,  just  before  the  morning  demand.  When  work- 
men appear  at  the  usual  hour  the  parts  are  taken  out  of  the 
ovens  properly  enameled.  A  similar  plan  of  automatic  con- 
trol might  be  adopted  for  many  other  industrial  heating 
operations,  filling  in  at  a  profit  the  load  curve  for  those 
periods  which  are  indeed  the  "wee  sma'  hours"  for  the 
average  central  station. 


ILLUMINATING  ENGINEERING. 


Till'",  work  of  development  in  illuminating  engineering 
during  191 1  was  confined  more  largely  to  the  ap- 
plication of  previously  determined  theories  and  dissemina- 
tion among  the  nniltitude  of  the  information  formerly  held 
by  the  select  few  than  to  the  discovery  of  new  principles 
or  acquirement  of  nmch  additional  information  as  the  result 
of  research.  Six  years  have  now  passed  since  the  society 
dealing  exclusively  with  this  subject  was  organized  by  a 
few  enthusiasts,  some  of  whom  were  bold  enough  to  predict 
a  final  total  membership  of  1000.  If  numbers  can  be  taken 
as  a  criterion  of  success,  then  the  work  of  the  society  has 
already  proved  50  per  cent  more  successful  than  anyone 
expected  when  it  was  organized.  No  one  can  doubt  that  its 
work  has  been  of  a  helpful  and  lasting  kind.  Many  of  the 
relations  now  treated  as  fully  established  were  the  subjects 
of  considerable  discussion  at  its  meetings,  which  served  to 
bring  the  facts  to  light  and  place  them  on  record  for  those 
most  vitally  interested. 

The  past  year   has   witnessed   an   increasing  interest   on 
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the  pan  of  the  };ciuMal  |Hil)lic  in  the  use  and  abuse  ol 
artificial  lifiht,  and  an  increasing  up]>reciati(>ti  on  the  pari 
of  ilUnninalinjL;  engineers  in  subjects  associated  witli,  Imi 
yet  different  from,  the  simple  pliysical  relati»)ns  involved  in 
illuniination  calculation.  VUv  elTect  of  light  upon  the  eye. 
glare,  acuity,  color  sensation,  etc.,  are  now  considered  to  be 
quite  as  iin])ortant  as  "elYective  hnneiis,"  "mean  spherical 
candle-power"  and  similar  details,  which  received  the  un- 
divided attention  of  these  men  only  a  few  years  ago.  That 
all  knowled^je  obtainable  on  the  engineering  of  illumination 
has  alreatly  been  acipiired  is  very  far  from  the  truth,  but 
the  fact  remains  that  illuminating  engineers  are  taking  a 
step  in  the  right  ilirection  in  broadening  their  field  of  effort 
to  cover  the  various  subjects  closely  allied  with  illumination 
topics.  No  more  important  work  can  be  undertaken  at  the 
present  time  than  the  general  dissemination  of  knowledge 
of  simple  fundamental  relations  in  artificial  lighting  to  the 
general  public,  who,  in  the  last  analysis,  are  the  ones  to  be 
benefited  by  the  study  devoted  by  the  few  to  illuminating 
engineering  subjects. 


ELECTROCHEraSTRY. 


AS  has  been  the  rule  in  recent  years,  notliing  of  a 
character  that  could  be  used  here  with  pyrotechnical 
effect  has  happened  in  191 1  in  the  older  electrochemical 
industries  of  aluminum,  calcium  carbide,  carborundum,  arti- 
ficial graphite,  caustic  soda  and  chlorine,  electrolytic  copper 
refining,  etc.  These  industries  are  firmly  establisJTed,  finan- 
cially flourishing  and  quietly  and  energetically  extending 
their  commercial  spheres  of  influence.  On  the  other  iiaiid, 
the  fixation  of  atmospheric  nitrogen  and  the  applications 
of  electrochemical  methods  in  various  fields  of  metal- 
lurgical practice  are  still  to  a  greater  or  less  extent  in  the 
more  interesting  stage  of  evolution.  The  new  plant  in 
course  of  erection  in  the  South  for  the  manufacture  of 
nitrates  from  the  air  is  not  yet  in  commercial  operation. 
The  older  w;orks  in  Norway  have  stood  well  the  crucial 
test,  and  have  established  a  well-paying  industry,  though 
under  most  advantageous  conditions  of  cheap  energy.  It  is 
reported  that  contracts  have  been  made  in  Scandinavia  for 
hydroelectric  power  at  a  rate  even  below  $4  per  annual 
horse-power.  From  a  technical  standpoint  the  result  of 
the  operation  side  by  side  and  under  the  same  management 
of  the  Schoenherr  furnaces  of  the  Badische  company,  with 
their  long  arcs  around  which  the  air  travels  in  a  spiral 
path,  and  of  the  older  Birkeland-Eyde  furnaces,  with  their 
magnetically  produced  flame  disks  through  which  the  air 
passes,  is  of  considerable  interest.  Practice  has  shown 
that  for  large  units — and  the  tendency  is  naturally  toward 
larger  and  larger  units — the  compact  Birkeland-Eyde  fur- 
nace is  the  more  economical. 

In  the  applications  of  electrochemistry  to  metallurgy  the 
electric  furnace  for  steel  refining  continues  to  rank  first  in 
interest.  The  chief  progress  made  in  this  field  in  the  past 
year  relates  to  a  mere  detail,  which,  however,  is  of  funda- 
mental importance.  This  is  the  baking  of  large  amorphous 
carbon  electrodes  such  as  are  needed  to  assure  the  com- 
mercial success  of  the  large  electric  furnace  which  is  re- 


(pured    m    the    Bessemer    converter-electric- furnace    com 
binalion    for   large-ton   products,   like    rail   steel,   etc.      An 
enormous  amount  of  experimental  work  has  been  done  on 
liie  baking  of  large  electrodes  [o  render  them  mechanicall\ 
strong  and  not  liable  to  break  under  the  severe  condition)^ 
of   practical   use   with   rapid  changes  of  temperature,   ete 
It  is  on  the  success  of  this  experimental   work  with  elec- 
trodes  that   success   of   the   big  electric   steel    furnace    for 
(plant ity   products   now   hinges,   if  other  solutions  are   not 
found,   as,    for  example,   in  the  pinch-effect   furnace  or   in 
designs  of  the  Roechling-Rodeidiau.ser  type.     In  the  mean 
time   the  electric   furnace  has  assumed  a   firm   position  in 
competition  with  the  crucible  process  with  respect  to  high 
quality  steels,  and  the  electric  furnace  has  also  now  sue 
cessfully  entered  foundry  practice  in  this  country  for  thi- 
manufacture  of  special  castings  for  automobiles,  etc.     With 
respect   to   the   very   (lilTerent  problem    of   iron   ore   reduc 
tion   in   the   electric   furnace,  which   is   of  special   interest 
only    for    certain    localities,    like    Sweden    and    Norway. 
Canada    and    California,    the   very    careful   and   extended 
large-scale     tests   carried     out    at    Trollhattan     under     the 
auspices  of  the  Jernkontoret,   the   association   of   Swedish 
ironmasters,   have   brought  out   results   of   great   technical 
value  and  have  suggested  important  improvements  in  fur- 
nace design.     This  is  indicated  by  the  fact  that  quite  re- 
cently   (after  reconstruction  of  the   furnace)    the  specific 
output  has  been  raised  from  3.66  tons  per  kw-year  to  5.05 
tons  per  kw-year.     In  the  meantime  the  Noble  electric  pig- 
iron  and  steel  plant  in  California  has  been  reconstructed 
and   enlarged,  but  no  definite  results  have  thus   far  been 
reported. 

In  the  metallurgy  of  gold  electrochemical  methods  have 
come  into  prominence  chiefly  in  two  respects.  Electrolytic 
amalgamation  is  being  tried  in  the  West,  the  mercury  in 
the  old  amalgamation  process  being  made  the  cathode  of 
an  electrolytic  cell.  The  object  is  to  keep  the  mercury 
surface  always  in  perfect  condition,  ready  to  alloy  with 
gold,  the  claim  being  made  that  the  recovery  of  gold 
values  is  thereby  considerably  increased.  But  the  process 
is  still  in  the  experimental  stage.  On  the  other  hand,  the 
Clanc)'  process  has  just  passed  from  the  experimental  stage 
into  commercial  practice  by  its  operation  on  a  large  scale 
at  the  Ajax  mine  in  Victor,  Col.  This  is  essentially  a 
cyanide  process,  and  its  chief  feature  is  the  substitution 
of  the  much  cheaper  calcium  cyanamide  for  part  of  the 
cyanide,  in  combination  with  electrolysis.  However,  the 
problem  of  treating  complex  zinc-lead  sulphides — one  of 
the  big  present-day  metallurgical  problems  for  which  a 
definite  solution  will  doubtless  be  found  in  the  near  future 
— shows  best  the  great  influence  which  electrochemistr\ 
now'  exerts  on  metallurgical  research.  The  proposed  solu- 
tions also  indicate  the  remarkable  variety  of  electro- 
chemical methods.  There  are  processes  of  roasting  the  ore 
and  treating  the  oxide  ore  in  the  electric  furnace,  the 
chief  advantage  in  this  case  being  the  substitution  of  a 
large  working  unit  for  the  small  zinc  retort.  Then  there 
is  the  direct  treatment  of  the  sulphides  in  the  electric  fur 
nace  with  iron  as  reducing  agent.  Then  there  are  dr\ 
chlorination  processes  with  final  electrolysis  of  fused  salt 
solutions,  following  along  the  lines  of  the  former  work 
of  Ashcroft  and  Swinburne.     Finally  there  is  the  proposal 
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of  roasting  and  leaching  tor  production  of  a  sulpiiate  solu- 
tion, with  subsequent  electrolysis  and  recovery  of  sul- 
phuric acid.  Most  of  these  proposals  are  on  the  verge  of 
being  tested  on  a  larger  scale.  The  statement  of  the  re- 
sults must  be  reserved  for  a  future  review — let  ns  hope  for 
next   vear. 


THE  STORAGE  BATTERY. 


IN  storage-battery  practice  the  tendencies  of  the  preceding 
year  have  now  become  definite  conditions,  and  to-day 
the  demand  for  storage  batteries  for  electric  vehicles  and 
train  lighting  is  the  predominant  source  of  activity  in  the 
battery  factories.  The  electrically  propelled  truck  has 
proved  more  economical  than  the  gasoline-engine  vehicle 
for  delivery  service,  and  for  urban  service  the  electric 
pleasure  vehicle  is  more  convenient,  safe  and  economical 
than  the  gasoline  machine.  Numbers  of  trials  indicate  that 
tor  the  same  conditions  of  loads,  routes,  distances  and 
number  of  stops  electric  delivery  wagons  can  be  maintained 
and  operated  at  about  60  per  cent  of  the  cost  of  gasoline 
wagons.  As  a  result,  the  electric-vehicle  industry  has 
grown  with  enormous  rapidity,  expanding  proportionally 
the  demand  for  vehicle  batteries.  The  promise  of  a  satis- 
factory storage-battery-propelled  street  car  has  been  ful- 
filled. The  large  number  of  cars  of  this  type  now  in  service 
on  the  lines  of  the  Third  Avenue  Railway  and  scattered 
throughout  the  country  have  proved  so  successful  that  there 
is  every  promise  that  this  method  of  railway-car  propulsion 
in  cities  where  the  grades  are  small  and  headway  compara- 
tively great  will  become  an  important  factor  in  street-rail- 
way development,  and,  therefore,  will  offer  an  extensive 
field  for  the  storage  battery. 

The  changing  conditions  of  railway  passenger  service 
and  the  demands  of  the  traveling  public,  together  with 
growing  requirements  for  public  safety,  have  all  con- 
tributed to  the  remarkable  increase  in  electric  train  lighting 
which  has  recently  developed,  and  increase  in  the  produc 
tion  of  storage  batteries  has  necessarily  been  coincident. 
During  the  past  year  "'stand-by"  batteries  have  been  in 
stalled  in  some  of  the  lighting  plants  in  large  cities,  notably 
an  enormous  equipment  in  Baltimore,  and  occasional  fac- 
tory and  apartment-house  equipments  have  been  placed. 
The  business  in  power  batteries  has,  however,  not  been 
active,  this  condition  arising  from  the  fact  that  power  bat- 
teries are  used  in  industrial  works,  in  electric-railway 
plants,  or  for  line  regulation  on  long  feeders;  and,  since 
scarcely  any  new  industrial  plants  have  been  built  or  new 
electric  railways  equipped  during  the  past  year,  the  oppor- 
tunities for  such  batteries  have  been  restricted.  Happily, 
the  battery  manufacturers  have  been  so  busy  making  train- 
lighting  and  vehicle  cells  that  they  have  not  had  time  to 
mourn  over  the  power-plant  trade,  and  presumably  their 
dividends  will  be  as  great  as  ever  before.  At  any  rate,  it 
is  a  well-known  fact  that  during  the  past  year  certain  fac- 
tories have  been  obliged  to  double  the  space  and  equipment 
required  to  turn  out  the  vehicle  and  lighting  cells  demanded 
of  them. 

Pasted   plate>^   i^xohisivelv   ;iri-   imw    used    tor   lead    vehicle 


batteries,  and  have  practically  supplanted  the  Plante  plate 
for  train-lighting  service  and  power-plant  "stand-by"  bat- 
teries. With  the  expiration  of  numerous  patents  the  manu 
facturers  have  come  to  the  same  general  form  of  pasted 
plate,  namely,  the  staggered-grid  type.  The  composition 
of  the  parts  and  the  methods  of  formation  may  differ,  but 
the  net  results  all  point  to  the  fact  that  the  lead-pasted 
plate  has  become  simply  an  article  of  general  manufacture 
without  patented  or  "secret"  processes,  or  any  of  the 
mystery  that  used  to  play  so  important  a  role  in  the  trade. 
There  has  been  a  slight  improvement  in  the  output  of 
pasted  plate  cells  per  unit  weight.  This  is  principally  due 
to  the  use  of  thinner  plates — a  development  which  could 
have  seen  the  light  of  day  many  years  ago.  The  life,  how- 
ever, has  been  considerably  increased,  and  this  is  one  of 
the  factors  which  have  contributed  to  the  low  cost  of  elec- 
tric-vehicle operation.  For  the  past  fifteen  years  some 
form  of  pasted  plate  surrounded  by  an  envelope  perforated 
with  numerous  small  holes  has  made  its  annual  appearance 
with  resounding  claims  for  durability  and  long  life  because 
the  active  material  is  mechanically  forced  to  stay  in  place. 
The  past  year  has  been  no  exception  in  this  regard,  but  it 
is  yet  to  be  established  if  the  laws  of  chemistry  and  physics 
can  be  overcome  by  an  overcoat.  The  Edison  alkaline  cell 
has  come  into  extensive  use  for  vehicle  and  traction  pur- 
poses, and  the  prospects  seem  favorable  for  a  still  greater 
increase  in  the  demand  for  these  cells  for  transportable  bat- 
tery work.  It  is  by  no  means  to  be  expected,  however,  that 
they  will  supplant  the  lead-acid  cells,  as  there  are  some 
conditions  best  suited  to  one  and  other  conditions  best 
suited  to  the  other  type.  So  far  as  such  business  matters 
are  revealed,  the  indications  are  that  the  various  manu- 
facturing companies  have  had  a  very  satisfactory  year  and 
look  forward  to  1912  as  offering  prospects  for  a  still 
better  one. 


j  INDUSTRIAL  ELECTRIC  POWER. 

T  T  XDER  the  salutary  influence  of  highly  specialized 
^^  and  organized  sales  forces,  central  stations  have 
not  only  made  unusually  great  inroads  into  the  isolated- 
plant  field  during  the  past  year,  but  have  materially  checked 
the  advance  of  further  installations.  Indeed,  so  marked 
has  been  the  effect  that  protective  organizations  have  been 
formed  to  combat  further  central-station  encroachment, 
and  concerted  action  is  now  being  taken  by  a  number  of 
associations  representing  the  isolated-plant  industry  against 
one  of  the  largest  clcctric-light  companies  in  tlic  country, 
on  the  ground  that  its  rates  for  industrial  service  are  too 
low.  This  swing  of  the  pendulum  in  the  other  direction  i.'^ 
no  doubt  largely  due  to  the  closer  study  which  during  the 
past  several  years  has  been  made  of  the  elements  in  tht 
actual  cost  of  electric  service,  the  greater  skill  on  the  pan 
of  solicitors  in  presenting  the  advantages  of  central-station 
service,  and.  in  the  case  of  industrial  plants,  the  expert  aid 
now  offered  by  the  larger  lighting  companies  in  the  laving 
out  of  power  equipments  and  in  assisting  to  keep  up 
efficient  operating  condition.^ 

I  here  are  close  to  half  a  hundred  good  reasons  for  the 
use  of  electric  power  known  to  every  good  solicitor,  but  it 
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is  uuly  necessary  lor  liiiii  to  li;ivf  at  his  commaiul  half  a 
dozen.  Tlu-  snpcrficial  si»licit(»r's  chief  sti>ck  in  trailc  is  a 
K)U  rale,  and  il  is  unnderliil  Id  nole  how  lu-  can  wield  it 
to  advanlage;  whereas  the  solicitor  who  knows  his  iinsi 
ncss  has  j^ronnds  more  relative  than  tliis  and  has  done 
most  to  (jnicken  the  interest  of  the  mannfactnrer  in  llie 
cost  of  power  prodnction.  Mannfactnrers,  as  a  rnle.  are 
in  a  receptive  mood  and  welcome  sn;.,'j,'estions  which  when 
acted  npon  resnit  in  cuttinii;  down  the  cost  of  i)ower.  The 
central-station  solicitor  has  the  facts  at  his  connnand. 
whereas  the  mannfactnrer  is  nn)re  or  less  in  the  dark  and 
little  realizes  that  nmiecessary  belt  and  shaft  friction  often- 
times donbles  his  energy  costs.  It  is  a  question  which  is 
the  more  eager,  the  mamifactnrer  to  cheapen  his  cost  of 
prodnction  or  the  central  station  to  secure  the  day  load 
thus  afTorded.  Both  represent  excellent  desires,  and  the 
ability  to  obtain  reliable  and  cheap  central-station  service 
has  induced  many  a  manufacturer  to  locate  in  a  community 
having  such  an  asset.  luitcrprising  boards  of  trade  also 
realize  the  advertising  value  of  efficient  electric  service  to 
a  city  and  are  not  remiss  in  proclaiming  it. 

Central-station  men  know  the  ubiquity  of  the  electric 
motor.  The  National  Electric  Light  Association  has  com- 
piled reams  of  information  on  its  application,  as  well  as 
valuable  data  on  the  power  requirements  of  machines  used 
in  almost  every  industry.  Much  work  is  still  to  be  done, 
however,  in  disseminating  this  information  among  possible 
users  of  electric  motors ;  for  in  cities  of  the  first  class  the 
income  from  lighting  represents  approximately  70  per  cent 
of  the  total.  It  is  easy  to  demonstrate  the  superiority  of 
the  electric  motor  over  any  other  form  of  prime  mover, 
for  a  trial  convinces;  but  it  is  necessary  at  the  same  time 
to  bring  out  prominently  and  convincingly  those  character- 
istics of  central-station  service  which  render  its  '  use 
essential  to  any  scheme  of  cheaper  power  production.  The 
generation  and  marketing  of  electrical  energy  is  the  legiti- 
mate business  of  the  central  station.  Its  reputation  for  re- 
liable service  is  safeguarded  at  all  costs,  and  in  order  to 
keep  abreast  of  the  art  it  must  not  only  install  the  most 
modern  and'  efficient  apparatus,  but  must  place  that  equip- 
ment in  the  hands  of  a  staff  of  highly  skilled  attendants. 
The  ever-increasing  number  of  plants  converted  to  electric 
drive  is  proof  of  the  sufficiency  of  the  electric  motor  in  the 
industrial  power  field. 


THE  TELEPHONE. 


THE  year  191 1  has  witnessed  a  steady  and  healthy 
growth  in  the  telephone  field  along  logical  and  well- 
established  lines,  but  it  has  not  developed  any  radical 
change  or  tendency.  To  be  sure,  it  was  ushered  in  with  the 
announcement  of  the  invention  of  a  system  of  multiplex 
telephony  using  high  frequencies,  but  this  system  has  thus 
tar  had  no  apparent  effect  upon  the  art.  The  laws  of  trans- 
mission losses,  stray  induction,  etc.,  appear  to  apply  with 
added  force  to  the  multiplexing  means  employed — the 
superimposition  of  high-frequency  currents — and  it  has  for 
its  problem  the  overcoming  of  attenuation  upon  a  commer- 
cial basis.     It  may  be   well   to  note  that  this  commercial 


factor  IS  no  small  one  in  determining  the  practical  limits 
of  long  distance  transmission.  If  the  revenue  side  of  the 
(puslion  could  be  disregarded,  there  seems  liiilc  now  to 
prevent  the  e.\tensi(jii  of  the  long-distance  range  from 
ocean  to  ocean.  This  revenue  factor  is.  however,  an  all- 
imporlanl  one.  The  circuit  cost  nnist  not  Ix-  sucii  as  to 
re<|uire  a  prohibitive  rate,  ihe  evident  task  is,  therefore, 
one  of  increased  transmission  eflicieiicy  and  decreased  cost 
of  construction  and  maintenance.  To-day  2100  miles  is  the 
limit  of  conunercial  service — from  New  York  to  Denver — 
and  while  it  seems  a  long  cry  to  the  3500  miles  from  ocean 
to  ocean,  this  service  is  a])parently  almf)st  within   reach. 

In  the  railway  dispatching  field  the  telephone  has  con- 
tinued to  supplant  the  telegraph  with  aiuazing  rapidity.  It 
seems  to  be  the  opinion  of  the  majority  of  those  competent 
to  judge  and  who  have  had  a  comprehensive  experience 
with  both  systems  that  the  telephone  far  surpasses  the  tele- 
graph for  this  service.  Not  only  has  the  telephone  the 
marked  advantage  that  little  manual  skill  is  required  to 
manipulate  it,  but  it  may  be  forced  to  work  over  lines  abso- 
lutely impenetrable  to  telegraph  signals.  Thus,  in  times  of 
storm,  the  telephone  has  been  found  the  more  reliable, 
especially  as  there  is  always  indication  of  whether  or  not 
the  message  has  got  through.  Again,  the  feeling  of  inti- 
mate contact  which  is  engendered  by  the  transmission  of  the 
voice  has  brought  about  a  spirit  of  greater  mutual  co- 
operation along  the  di.spatch  line.  Errors  have  been  re- 
duced by  the  telephone,  as  the  tendency  to  short  cuts  and  to 
too  rapid  sending  is  reduced  to  a  minimum.  This  is  espe- 
cially so  when  the  message  is  recorded  at  both  ends  simulta- 
neously with  its  transmission.  Moreover,  the  speed  of  the 
dispatch  system  is  bettered,  and  at  this  time  the  ultimate 
universal  adoption  of  the  telephone  for  dispatching  seems 
almost  a  foregone  conclusion. 

The  so-called  unification  of  the  telephofie  and  telegraph 
services  has  continued  to  progress.  This  movement  is  evi- 
denced in  the  Central  States,  where  five  of  the  Bell  com- 
panies have  during  the  year  associated  themselves  in  a 
single  unit.  This  group  covers  the  greater  part  of  the 
States  of  Michigan,  Ohio,  Indiana,  Illinois  and  Wisconsin, 
including  the  great  cities  of  Chicago,  Cleveland,  Detroit 
and  Milwaukee.  This  makes  one  more  experiment  in  large- 
scale  organization  on  the  functional  principle,  which  seems 
to  have  several  things  to  commend  it,  but  nevertheless  runs 
counter  to  much  experience.  Somewhere  between  the  grand 
executive  head  and  the  working  employee  the  organization 
must  break  into  its  functional  parts,  but  where  and  how 
that  break  should  occur  is  by  no  means  settled.  The  trunk- 
line  railroads,  which  are  both  older  and  richer  in  ex- 
perience than  the  telephone  companies,  have  fought  out  this 
question  and  in  the  main  hold  to  the  opposite,  or  divisional, 
organization.  It  is  significant  that  both  the  Bell  companies 
and  the  Western  Union  Company  were  formerly  organized 
on  the  divisional  plan,  but  each  with  perhaps  peculiar  weak- 
nesses. 

It  is  always  difficult  to  compare  a  previous  organization 
with  its  successor,  because  so  many  changes  in  personnel 
occur,  which  in  themselves  are  sometimes  of  greater  im- 
portance than  the  mere  form  of  the  organization. 
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The  efforts  to  bring  about  co-operation  between  the  tele- 
graph and  telephone  services  continue.  There  are  now 
many  joint  telephone  and  telegraph  stations;  in  some  in- 
stances the  telephone  companies  are  acting  as  agents  for 
the  telegraph  company  in  the  collection  of  telegraph  ac- 
counts, and  there  are  reports  of  an  increasing  joint  use  of 
pole-line  facilities.  The  organization  of  the  Telephone 
I'ioneers  of  America  should  not  go  unnoticed. 


WIRELESS  TELEGRAPHY   AND  TELEPHONY. 

THE  tendency  in  the  construction  of  wireless  apparatus 
during  191 1  has  been  toward  refinement  of  details 
with  the  purpose  of  increasing  operating  efficiency,  and,  in 
wireless  signaling  broadly,  toward  the  settlement  of  numer- 
ous technical,  legal  and  commercial  difficulties  which  were 
previously  sources  of  much  uncertainty.  The  general  tele- 
graph service  has  been  slightly  improved  by  the  closing  of 
numerous  wireless  stations  which  were  unnecessary  in  the 
handling  of  wireless  traffic,  but  had  proved  to  be  useful 
advertisements.  Transatlantic  telegraphy  between  Nova 
Scotia  and  Ireland  is  continued,  but  the  speed  and  re- 
liability of  transmission  do  not  appear  to  be  better  than 
formerly.  A  new  high-power  station  has  been  erected  at 
Coltano,  Italy,  which  is  reported  as  having  available  a 
looo^kw  sender  and  from  which  messages  are  said  to  have 
been  sent  direct  to  Glace  Bay,  Nova  Scotia,  a  distance  of 
some  4000  miles.  The  navy's  new  station,  near  Washing- 
ton, which  is  to  have  one  600-ft.  and  two  450-ft.  towers  in 
combination  with  a  loo-kw  transmitter,  is  well  under  way. 
This  outfit  is  expected  to  have  a  daylight  range  of  3000 
nautical  miles,  by  reason  of  what  is  claimed  to  be  a  better 
electrical  design  than  is  usual  in  stations  of  more  than  a 
few  kilowatts  power.  Messages  from  the  installation  at 
Clifden,  Ireland,  which  has  a  400-kw  equipment,  are  said 
to  have   been   heard   in    South   America,   7000   miles   away. 

While  the  number  of  paid  messages  handled  by  coast- 
wise ships  is  not  large  at  the  present  time,  possibly  on 
account  of  occasional  irregularities  in  the  service,  the  wis- 
dom of  the  compulsory  wireless  installation  law  which  be- 
came effective  last  July  has  been  well  proved  by  the  use  of 
the  wireless  telegraph  in  the  rescue  of  a  number  of  peril- 
ously situated  ships  in  the  past  twelve  months.  A  point 
which  has  come  to  light  is  that  many  ship  space-telegraph 
stations  depend  for  their  power  upon  the  ships'  dynamos ; 
hence,  in  case  of  accident,  as  soon  as  the  engine  room  is 
flooded  the  wireless  transmitter  goes  out  of  commission. 
It  is  anticipated  that  this  dangerous  condition  will  be 
remedied  by  the  federal  requirement  of  auxiliary  trans- 
mitters or  power  equipment,  so  that  the  call  for  aid  may  be 
sent  out  even  though  the  ship's  power  supply  be  cut  off. 
The  cry  against  amateur  operators  as  menaces  to  the  suc- 
cessful exchange  of  messages  has  been  raised  several 
times  during  the  year.  Professional  wireless  telegraphers 
seem  convinced  that  many  of  their  troubles  are  caused  by 
the  stations  operated  for  per.sonal  amusement.  Occasionally 
the  experimental  station  has  better  designed  ajjparatus  than 
the  commercial  plant  of  older  date,  and  the  amateur 
operator  of  a   fairly  powerful  transmitter  is  often  not   of 


sufficient  technical  ability  to  adjust  his  apparatus  properly. 
In  this  case  his  noise-like,  highly  damped  radiation  is  a 
nuisance  to  all  stations  about  him.  However,  whether  the 
troubles  arise  through  malicious  intent  or  through  ignor- 
ance, the  imposing  upon  all  stations  of  government  inspec- 
tion and  license  will  be  a  necessity  if  the  difficulties  persist. 
Throughout  191 1  the  use  of  high  spark  frequencies  (of  the 
order  of  1000  per  second)  has  been  on  the  increase.  The 
clear  whistling  tone  so  produced  has  proved  itself  far 
superior  to  the  old  low-frequeijcy  hums,  hisses  and  rattles, 
and  the  "high  note"  is  now  considered  the  basis  of  the  only 
really  practicable  method  for  use  in  the  tropics,  where  the 
static  interference  or  "atmospheric"  is  bad.  The  apparatus 
for  high-frequency  spark  transmitters  is  being  widely 
copied  and  is  thought  to  be  an  important  element  of  modern 
wireless  equipment. 

The  Patent  Office  records  seem  to  show  fewer  novel  ap- 
pliances than  in  former  years.  In  new  apparatus  the  trend 
has  been  toward  simplicity  with  increase  of  both  electrical 
and  operating  efficiencies.  Some  designs,  notably  a  few  of 
those  imported,  have  rather  overshot  the  mark,  in  that 
characteristics  necessary  for  service  under  severe  inter- 
ference conditions  are  sacrificed  in  the  attempt  to  secure 
some  other  desirable  features.  Valuable  work  on  the  stand- 
ardizing of  engineering  practice  and  methods  has  continued, 
and  many  useful  investigations  into  the  matters  underlying 
details  of  design  have  been  completed.  Among  old  prob- 
lems which  have  been  taken  up  and  reduced  to  a  working 
basis  during  the  year  are  the  effects  of  varying  absorption 
in  daylight  signaling,  the  theoretical  comparison  of  various 
types  of  antennae  in  actual  use  (as  contrasted  with  the 
simple  oscillator),  and  the  predetermination  of  station 
effectiveness.  Instead  of  the  haphazard  inspirational  treat- 
ment which  has  so  long  characterized  the  handling  of  wire- 
less, real  engineering  methods  are  now  successfully  applied. 

In  the  first  part  of  the  year  the  activities  of  the  federal 
government  in  the  prosecution  of  several  wireless  com- 
panies for  fraud  culminated  in  pleas  of  guilty,  convic- 
tions and  imprisonment  of  the  officers  of  one  of  the  most 
active  corporations.  It  is  believed  that  the  government  will 
continue  to  press  its  cases  against  other  wireless  companies 
which  are  alleged  to  be  guilty  of  fraudulent  manipulation 
of  valueless  stock  sustained  by  illegitimate  wireless  adver- 
tising, promises  and  fictitious  claims  of  communication. 
An  important  court  event  of  the  year  was  the  decisions 
of  United  States  courts  upholding  what  is  claimed  to  be  a 
fundamental  American  patent  on  "double  tuning"  at  sender 
and  receiver,  and  covering  the  use  of  current-operated  de- 
tectors, which  are  defined  as  having  "all  their  contacts  good 
contacts,"  as  opposed  to  the  old  loose-contact  voltage- 
operated  coherers.  The  cases  have  gone  to  appeal  and  will 
reach  their  final  hearings  early  in  1912.  It  is,  of  course, 
impossible  to  foresee  the  decision  on  appeal,  but,  whether 
the  patent  in  question  is  or  is  not  sustained,  the  final  result 
will  be  a  great  clearing  of  the  sadly  vexed  wireless  patent 
situation.  Several  other  letters  patent,  owned  by  variou-- 
wireless  interests,  are  now  in  suit,  and  decisions  in  ^he^^ 
cases  will  further  ameliorate  the  situation.  There  ha\( 
been  few  announcements  of  progress  in  wireless  telephon . 
during  the   past   twelvemonth,   and,   what   is  perhaps   iiiori 
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stranj^c,  almost  im  lundlx  upliiiiislii-  propliroirs.  It  uoiiM 
ippfar  tliat  tlic  (IfVi'lopiiu-iit  i>f  tlic  tcloplimiic  hiaiicli  nl 
wireless  sij;naliiij;  has  hoeii  set  aside  iiiilil  the  traiismissiuii 
of  dots  ami  daslics  reaches  a  more  sound  l)asis.  Tliis  is 
to  he  regretted  from  some  points  of  view,  although  it  will 
prohahly  result  in  good,  in  that  a  firmer  fouiidatinn  for  tin 
wireless  handling  of  eommmiicatioii  tralVie  will  he  reachrd 
Some  successful  tests  have  heen  made  with  small  wireles^^ 
telej)hones  having  a  speaking  range  of  less  than  50  miles, 
but  the  higher  power  work  seems  to  have  i)een  defniitely 
laiil  asiilc  for  the  time  hcing.  It  is  to  he  hoped  that  the 
coming  year  will  hring  forward  new  and  actual  advances 
toward  the  securing,  via  wireless,  of  distortionless  and  non- 
depreciatory  trunk  lines. 


TELEGRAPHY.  | 

DISKING  the  year  just  finished  the  telegraph  industry 
has  shown  gratifying  signs  of  a  general  awakening 
to  its  possibilities.  Although  it  possesses  the  dignity  of  be- 
mg  the  oldest  of  the  electrical  arts,  its  modern  conteinpo- 
raries  have  far  outstripped  it  in  progressive  advancement. 
Connnunication,  regarded  as  an  industry,  comprises  three 
branches,  which  consist  of  the  government  postal  service, 
the  telegraph  and  the  telephone.  These  three  are  competi- 
tive only  in  the  extent  to  which  they  overlap  in  fulfilling  the 
same  classes  of  public  needs,  while  in  the  main  each  has  a 
field  whicli  is  peculiarly  its  own.  When  the  mails  are  too 
slow  or  too  cumbersome  we  resort  to  the  telegraph  or  the 
telephone.  The  latter  performs  its  greatest  work  in  local 
and  short-distance  service,  reaching  out  to  moderate  or  even 
long  distances  for  those  who  can  afford  it.  But  the  long- 
distance business  belongs  naturally  to  the  telegraph,  both 
because  it  is  cheaper  and  because  it  encounters  fewer 
physical  difficulties  in  transmission.  Quite  obviously  the 
telegraph  also  meets  numerous  wants  in  the  field  of  short- 
distance  communication,  but  these,  while  important,  do  not 
compare,  for 'example,  with  the  value  of  the  ocean-cable 
service. 

Two  companies  have  practically  controlled  the  land-line 
business  in  America  for  a  long  period.  Until  recently  both 
were  practically  isolated  frorn  the  telephone  industry,  and 
one  might  say  that  between  telegraphy  and  telephony  there 
existed  a  sort  of  rivalry  which  even  extended  sometimes 
to  mutual  scorn.  That  this  was  a  wasteful  policy  is  evi- 
dent, but  at  last  the  potential  possibilities  of  co-operation 
have  been  recognized,  and  we  are  commencing  to  enjoy  the 
fruits.  The  first  step  in  this  direction  was  the  acquirement 
of  a  large  holding  in  the  Western  Union  Telegraph  Com- 
pany by  the  Bell  telephone  interests.  A  partial  reorgan- 
ization followed  in  a  short  time,  and  the  immediate  public 
benefits  were  the  inauguration  of  day  and  night  letters  and 
much  closer  relations  with  local  Bell  companies  for  the  col- 
lection and  delivery  of  telegrams  over  the  telephone.  One 
of  the  ancient  stumbling  blocks  in  the  way  of  telegraph  de- 
velopment has  been  the  slow  and  unsatisfactory  method  of 
collecting  and  delivering  telegrams  by  messenger  boys. 
The  substitution  of  the  telephone  is  a  great  advance  and 
should  do  a  great  deal   toward  popularizing  the  telegraph 


service.  A  Imtlui  advantage  lies  111  the  arraiigeimiii 
whereby  any  telephone  subscriber  may  deliver  telegram-- 
over  the  telephone  to  the  telegraph  rjflice  and  receive  tin 
hill  tlurel'or  witli  his  ri'gular  monthly  telcpluine  statement 
This  saves  both  titne  and  annoyance  and  shows  how  noii 
iiimpetitivc  forms  of  service  can  he  made  supplementary 
heferred  cable  rates,  c;d)U'  letters  and  week  end  letters,  ai 
reduced  tariffs,  have  been  the  latest  form  of  new  service 
Reduced  rates  for  transatlantic  service  arc  possible,  for 
the  reason  that  the  cable  facilities  have  never  been  loaded 
to  ca])acity,  even  at  the  peak  of  demand,  and  naturally  the 
unused  capacity  at  times  of  least  demand  is  very  large.  It 
is  obviously  possible  to  utilize  this  capacity  with  limited 
forms  of  service,  just  as  it  is  feasible  to  give  diminished 
rates  for  night  long-distance  or  toll  service  or  night  tele- 
graph service.  Telegraph  communication  is  the  more 
flexible,  however,  owing  to  the  larger  time  element  in 
transmission,  which  makes  it  possible  to  offer  more  com 
binations  or  different  forms  of  delayed  service.  The 
Mackay  interests,  in  control  of  the  Postal-Telegraph-Cable 
Company  and  the  Commercial  Cable  Company,  have  closely 
followed  the  lead  of  their  competitors  in  establishing  new 
forms  of  service.  In  seeking  telephone  co-operation  the\ 
have  naturally  turned  to  the  Independent  field  and  in  a  few 
instances  have  already  established  close  mutual  relation^ 
with  Independent  companies..  The  Mackay  companies  some 
time  ago  disposed  of  their  holdings  of  Bell  stock  and  have 
announced  their  policy  as  independent  and  competitive 
The  arrangements  for  co-operative  service  and  joint  use  of 
facilities  are  necessarily  made  rather  slowly,  owing  to  the 
lack  of  a  central  organization  in  the  Independent  telephone 
field.  Business  or  traflfic  arrangements  are  more  readilx 
consummated  than  the  physical  changes  preparatory  to 
bringing  the  plants  together.  Neither  of  the  telegraph  com 
panics  has  yet  achieved  anything  of  a  comprehensive  nature 
along  these  lines,  although  it  has  been  announced  that  such 
changes  are  in  view. 

The  telegraph  in  the  railroad  service  reaches  the  high 
mark,  so  far  as  the  annual  number  of  messages  is  con- 
cerned, being  nearly  double  the  entire  commercial  business. 
But  the  telephone  is  rapidly  encroaching  upon  this  record, 
as  regards  both  train  dispatching  and  railroad  business. 
Approximately  25  per  cent  of  the  railroad  mileage  in  the 
United  States  is  now  dispatched  by  telephone,  and  the 
proportion  is  constantly  increasing.  The  telephone  is  found 
to  be  quicker,  more  flexible  and  fully  as  accurate.  But  the 
telegraph  is  still  retained  for  long-distance  service,  and,  01 
course,  it  will  always  produce  economies  through  the  simul- 
taneous use  of  lines  for  both  kinds  of  service.  Technical 
progress  in  the  art  during  the  year  past  has  been  notably 
along  the  lines  of  improved  equipment  and  better  operating 
efficiency.  There  is  considerable  satisfaction  in  noting  the 
tendency  to  bring  a  much  larger  measure  of  science  and 
engineering  skill  to  the  industry  than  it  has  heretofore  en- 
joyed. The  ancient  idea  that  one  could  not  understand  the 
business  unless  he  had  been  an  operator  is  happily  passing, 
and  the  importance  of  technical  training  is  beginning  to  be 
perceived.  There  is  a  vast  field  here  for  good  engineering 
work,  to  which  men  of  ability  will  be  attracted  as  fast  as  it 
becomes  profitable  and  the  working  conditions  are  made 
congenial. 
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RURAL  ELECTRICAL  DISTRIBUTION. 


MORE  attention  was  paid  by  the  electrical  iiicn  of 
the  United  States  to  rural  electrical  distribution 
and  to  the  electrical  needs  of  the  farmer  in  191 1  than  in 
any  previous  year  in  the  history  of  electrical  development 
m  this  country.  The  importance  of  the  subject  is  begin- 
ning to  be  realized  generally  instead  of  in  scattered  locali- 
ties, and  electrical  men  exhibit  some  tendency  to  make  an 
intelligent  study  of  it.  Tliis  recent  access  of  interest  is 
more  conspicuous  among  operators  of  electric-service  com- 
panies, as  the  manufacturers  of  gasoline  engines,  storage 
batteries,  small  dynamos  and  motors  and  the  various  classes 
of  electrical  apparatus  adapted  for  use  on  the  farm  have 
realized  the  existing  opportunity  for  several  years.  The 
variety  of  isolated-plant  combinations  for  supplying  elec- 
trical energy  now  offered  for  sale  to  agriculturists  is  sur- 
prisingly large,  and  the  number  of  gasoline-engine,  gas- 
producer,  steam-engine,  oil-engine  or  water-power  private 
electric  plants  actually  installed  on  the  farms  of  the  United 
States  is  much  greater  than  is  generally  supposed.  Let  any 
electrical  man  who  desires  enlightenment  on  the  activity 
of  the  isolated-plant  manufacturers  in  this  field  visit  the 
next  state  fair  in  his  neighborhood  and  see  the  variety  of 
farm  power  plants  offered  for  the  inspection  of  possible 
buyers.  Many  well-to-do  and  enterprising  farmers  are 
interested  in  the  use  of  electricity  for  lighting  and  motor 
operation,  but  as  probably  less  than  30  per  cent  of  the  farm- 
ing population  of  this  country  have  access  to  electric  service 
at  present  it  is  not  surprising  that  the  proportion  of  private 
plants  is  large — large,  that  is,  compared  with  the  total  num- 
ber of  users  of  electricity  outside  the  cities  and  villages, 
although  the  total  number  of  such  users  is  still  very  small 
compared  with  the  farms  where  electricity   is  unknown. 

There  is  thus  a  great  field  for  possible  electric  service 
which  is  almost  untouched.  Is  it  worth  cultivating? 
Should  the  farmer  use  electric  light,  chop  his  feed  and 
shell  his  corn  by  electric  motors  and  provide  his  wife  with 
an  electric  flatiron?  If  so,  can  the  electric-service  company 
sell  him  electricity  at  a  price  he  can  afford  to  pay  and  at 
the  same  time  make  a  fair  profit  for  itself?  These  are  the 
questions  to  which  increased  attention  has  been  paid  by 
central-station  managers  during  the  last  year.  The  most 
ambitious  study  of  the  question  was  made  perhaps  by  a 
committee  of  the  National  Electric  Light  Association,  which 
presented  an  elaborate  report  on  "Electricity  in  Rural  Dis- 
tricts" at  the  New  York  convention,  on  May  31  last.  There 
have  been  a  number  of  papers  on  the  subject  also  at  state 
electrical  conventions,  notably  at  the  Illinois  meeting  in 
Rockford  last  October,  while  non-electrical  bodies,  such  as 
the  American  Society  of  Agricultural  Engineers  and  others, 
have  discussed  the  subject.  The  Electrical  World  has  paid 
much  attention  to  the  generic  subject  of  "Electricity  on  the 
Farm."  and  the  titles  of  articles  related  to  it  and  published 
during  the  year  in  this  journal  would  make  a  rather  for- 
midable list.  It  should  not  be  forgotten  also  that  some  of 
the  electrical  and  agricultural  manufacturing  companies 
have  latclv  issued  valuable  bulletins  on  the  subject. 

The  National  Electric  Light  Association's  committee, 
througfh   its  chairman.   Mr    J    G.   Learned,  of  Chicago,  ex- 


pressed its  belief  that  many  profitable  rural  consumers  can 
be  secured,  taking  enough  energy  to  pay  the  electric-service 
company  for  the  effort  to  reach  them.  It  pointed  out  that 
the  farmer's  power  business  is  an  oft'-peak  load  and  that  his 
lighting  peak  is  often  off-peak  also.  Although  it  is  often  a 
difficult  matter  to  secure  the  farmer's  business,  once  ob- 
tained, with  the  flexibility,  economy  and  convenience  of 
the  service,  it  usually  results  in  a  contented  customer  with 
a  tendency  to  increase  his  installation.  The  committee  gave 
a  number  of  pictures  of  farm  installations  and  a  table  to 
show  the  power  required  by  some  kinds  of  power 
machinery.  It  discussed  irrigation,  drainage  and  rural  in- 
dustries to  some  extent,  and  said  that  education  is  the 
primary  need.  It  made  several  recommendations,  among 
them  that  the  United  States  Department  of  Agriculture  be 
urged  to  prepare  and  distribute  a  bulletin  on  electricity  on 
the  farm,  and  that  the  National  Electric  Light  Association 
adopt  resolutions  defining  its  own  position  on  the  subject. 
So  far  as  known,  no  action  was  taken  on  these  recom- 
mendations, so  that,  while  it  is  true,  as  previously  stated, 
that  more  interest  is  taken  in  the  subject  than  ever  before, 
it  will  be  understood  that  much  remains  to  be  done  to 
arouse  interest  in  the  great  mass  of  operating  men  who  are 
only  dimly  interested  in  a  future  possibility.  Mention  should 
not  be  omitted  of  the  broad  policy  of  the  Ontario  Hydro- 
Electric  Commission,  which  will  supply  farmers  from  its 
great  transmission  network,  thus  introducing  on  this  con- 
tinent on  a  large  scale  the  practice  which  has  been  so  suc- 
cessful in  North  Italy. 

One  advance  that  has  been  made  is  in  designing  trans- 
formers suitable  for  installation  on  farmers'  premises,  step- 
ping down  the  potential  of  high-voltage  transmission  lines 
directly  to  no  or  220  volts  for  service.  The  report  referred 
to  above  said  that  present  general  practice  is  to  use  such 
transformers  with  as  high  as  8000  or  10,000  volts  on  the 
primaries.  It  is  now  declared  that  transformers  are  avail- 
able for  this  purpose,  operating  on  25-cycle  or  6o-cycle 
transmission  circuits  of  6600,  13,200.  16,500,  22,000  and 
33,000  volts.  These  transformers  must  have  a  high  factor 
of  insulation,  and  questions  of  lightning  protection  and 
grounded  secondaries  also  arise;  but  the  manufacturers 
assert  that  these  difficulties  have  been  met  successfully. 
Transformers  of  this  sort  may  do  much  to  solve  the  prob- 
lem of  selling  electricity  to  the  farmer  from  a  distance. 
To  reduce  the  expense,  iron  wire  is  sometimes  used  for  tlie 
secondaries  and  even  for  the  transmission  circuits.  There 
are  not  a  great  many  installations  of  this  character,  how- 
ever, and  there  is  a  question  whether  it  is  wise  to  introduce 
this  variation  from  a  standard  construction.  Ordinarily  an 
effort  is  made  to  serve  a  group  of  farm  customers  from 
one  transformer  reducing  transmission  potential  to,  sav, 
2300  volts,  with  .service  transformers  on  the  customers" 
premises.  An  effort  is  often  made  to  have  the  farmers  pa\ 
for  all  poles,  wire,  transformers,  lightning  arresters,  etc  . 
connected  to  the  transmission  line.  Where  land  is  valuable 
and  labor  high  farmers  are  sometimes  willing  or  even 
eager  to  do  this.  Instances  are  known  where  the  right 
of-way  for  a  transmission  line  could  be  secured  only  on 
promise  of  giving  service  to  farmers  along  the  route 

The  subject  of  rural  electrical  distribution  is  beset  with 
difficulties,    but    thev     are    not    insurmountable     difficulties. 
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The  big  oulbtaiuliiij^  tact  is  that  over  oiic-hall  of  the  popu 
lation  of  this  country  lives  out.sidc  the  territory  now  served 
by  the  electric  central-station  companies.  Tiiere  is  a  dc 
mand  for  electric  light,  motors  and  heating  ap|)liances  on 
the  i)art  of  a  certain  small  proportion  of  this  unserved  mnl- 
litiide.  riiis  demand  is  bonnil  to  grow  with  tlie  dilTusion  nl 
knowieilge  and  the  increase  of  wealth.  In  many  instances, 
as  where  small  water-powers  are  available,  or  on  the  coun- 
try estates  of  wealthy  men,  or  in  other  cases,  private  plants 
meet  the  situation  satisfactorily.  lUit  the  average  farmer, 
when  convinced  tliat  he  wants  electricity,  would  prefer  to 
buy  it,  probably,  rather  than  to  make  it.  The  problem  con- 
fronting the  electric-service  man  is  to  figure  out  a  way  not 
only  how  to  meet  this  demand,  but  to  encourage  it,  to  edu- 
cate it,  as  a  part  of  his  future  heritage. 


PHOTOMETRY. 


NO  TEWORTHY  of  late  in  photometry  is  its  develop- 
ment from  a  simple  geometric  science  to  a  complex 
science  that  involves  not  alone  physics  and  mathematics, 
but  physiology  and  psychology  as  well.  Until  a  few  years 
ago  photometry  was  almost  entirely  concerned  with  the 
measurement  of  lights  of  the  same  color,  and  the  common 
photometers  and  the  conmion  standards  of  intensity  are  all 
developments  of  this  epoch.  Almost  the  only  characteristic 
required  of  a  photometric  standard  was  reproducibility,  and 
so  far  as  the  photometric  operations  were  concerned  a 
bolometer  or  other  instrument  sensitive  to  radiant  energy 
might  have  replaced  the  eye.  The  simultaneous  develop- 
ment of  light  sources  of  varied  color,  and  of  the  science 
of  illuminating  engineering  with  its  new  ideals  of  light 
distribution,  has  brought  changes.  Study  of  the  eye  and 
of  the  consciousness  behind  the  eye  has  become  necessary, 
with  results  most  stimulating  to  photometry.  To  this  study 
may  be  ascribed  almost  directly  the  recent  material  prog- 
ress toward  the  solution  of  the  old  questions  of  luminous 
efficiency  and  the  scientific  primary  standard  of  light. 

The  problem  of  heterochroniatic  photometry  is  still  of 
great  moment.  The  difficulty  in  comparing  the  intensity 
of  lights  of  different  colors  is  largely  that  the  eye  cannot 
readily  separate  the  brightness  quality  from  the  color  qual- 
ity. By  dint  of  making  numerous  estimates,  the  bright- 
ness value  may  be  reached — a  time-consuming  operation. 
A  major  problem  of  heterochromatic  photometry  is  to  find 
a  quicker  method,  and  of  all  means  at  hand  the  flicker 
photometer  appears  the  most  promising,  for  it  undoubtedly 
makes  possible  a  definite  quick  setting  between  lights  of 
different  color.  It  has  remained  to  be  determined  whether 
the  value  it  gives  is  the  value  reached  by  direct  comparison. 
Great  progress  has  been  made  in  the  study  of  this  photom- 
eter in  its  relation  to  others.  It  appears  probable  that  at 
moderately  high  illuminations  the  result  it  gives  is  the 
true  brightness.  But  it  has  developed  that  in  behavior  un- 
der variations  of  illumination  the  flicker  method  indicates 
changes  in  the  relative  brightness  of  different  colors  ex- 
actly opposite  to  the  changes  (Purkinje  effect)  shown  by 
direct  estimation  of  brightness.  The  problem  of  colored- 
light  photometry  will  not  be  entirely  solved  until  the  rela- 


tioiisliip  between  the  criteria  of  a)l  photometric  methods  is 
known  under  all  working  conditions.  Substantial  progress 
111  this  direction  has  been  made  in  the  past  year  ijy  studies 
of  the  phenomena  of  persistence  of  vision  which  underlie 
the  action  (jf  tin-  dicker  photometer.  It  may  l)c  i)redicted 
that  the  requirements  of  measurement  will  dcniand  the  use 
of  that  method  which  gives  the  best  attainable  balance 
between  sensibility  on  the  one  hand  and  apjiroximation  to 
the  most  useful  value  as  light  on  the  other.  This  method, 
used  uufler  standard  conditions  of  illumination  and  char- 
acter of  photometric  field — chosen  as  being  the  most  useful 
conditions — will  establish  liie  standard  values  of  different 
colors.  Their  values  under  other  conditions  will  be  known 
from  the  information  now  being  acquired  through  research. 
Differences  in  color  vision  in  different  observers  will 
always  coni[)licate  photometry  of  this  sort,  and  the  aim 
should  be  to  confine  all  measurements  of  colored  lights  to 
the  standardizing  laboratory  and  to  ol^servers  of  tested 
color  vision.  In  practical  work  the  use  of  colored  glasses 
or  calibrated  standards  of  different  color  will  reduce  all 
photometry  to  the  simple  photometry  of  lights  of  similar 
color. 

Attention  has  been  devoted  of  late  to  the  question  of 
efficiency  in  light  production,  or  the  ratio  of  the  useful 
work  performed  to  the  radiant  energy  consumed.  Con- 
sidering luminous  intensity  as  the  useful  work  done  by 
radiation,  the  different  spectral  colors  differ  greatly  in 
efficiency.  Consequently  any  mode  of  estimating  the  lumi- 
nous efficiency  of  radiation  which  neglects  the  relative 
light  values  of  different  radiations  cannot  be  satisfactory. 
Formerly  this  factor  was  given  scant  attention,  but  it  is 
now  becoming  generally  understood  that  the  logical  method 
is  to  estimate  radiant  efficiency  in  terms  of  the  most  effi- 
cient radiation  possible.  The  result  of  thus  calculating 
efficiencies  is  that  the  ratio  of  the  efficiencies  of  two  illumi- 
nants  is  also  that  of  their  candles  per  watt,  which  is  as  it 
should  be.  The  study  of  luminous  efficiency  leads  naturally 
to  a  logical  primary  standard  of  light.  Consideration  of 
the  light  value  or  efficiency  of  different  radiations  has 
brought  the  suggestion  from  three  different  sources  that 
the  primary  standard  of  light  should  be  derived  from  the 
measurement  of  radiant  energy  properly  weighted  to  corre- 
spond to  its  value  as  light.  Whether  this  be  done  by  the 
use  of  absorbing  screens,  by  diaphragming  a  spectroscopic 
device,  or  by  the  measurement  of  a  selected  monochromatic 
radiation  both  as  light  and  energy,  the  result  is  to  define 
the  light  unit  by  the  least  quantity  of  energy  necessary  to 
produce  the  standard  intensity.  The  adoption  of  this 
standard  w'ould  mean  that  the  numbers  indicating  the  effi- 
ciency and  the  candles  per  watt  of  an  illuminant  would  be 
identical.  The  attainment  of  this  logical  scientific  standard 
is  largely  dependent  upon  the  establishment  of  methods  or 
conventions  in  colored  light  photometry,  for  upon  these 
depends  the  estimation  of  efficiency. 

Photometry,  however,  cannot  restrict  itself  solely  to  the 
question  of  brightness.  There  are  other  useful  properties 
of  light,  such  as  the  ability  to  reveal  detail  or  motion. 
Some  of  these  properties  have  been  used  as  the  bases  of 
methods  of  photometry.  None  possess  the  requisite  sensi- 
bility  for  exact   photometry,   but   it  becomes  necessary  to 
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know  how  their  criteria  compare  with  the  brightness  crite- 
rion. Considerable  work  lias  been  done  (hirin<(  the  year  on 
visual  acuity  with  lights  of  different  colors  and  different 
qualities.  It  has  been  found  that,  in  consequence  of  the 
eye  not  being  an  achromatic  instrument,  monochromatic 
light  sources  possess  decided  superiority  for  revealing  de- 
tail over  other  lights  of  the  same  brightness.  Further  re- 
searches have  shown  visual  acuity  to  be  greater  by  the 
light  of  the  middle  of  the  spectrum  than  by  the  light  of 
either  end.  The  exact  evaluation  of  quality  factors  to  be 
applied  according  to  the  intended  use  of  a  light  constitutes 
an  interesting  future  problem  for  photometry.  Side  by  side 
with  the  development  of  these  newer  phases  of  photometry 
steady  progress  is  being  made  in  instruments  and  methods 
of  standard  type.  The  development  of  the  present  light 
standards,  such  as  the  pentane  lamp,  is  being  carried  on 
in  the  direction  of  increasing  reproducibility,  and  in  in- 
crease of  our  knowledge  of  the  effects  of  temperature  and 
other  variables.  The  demands  of  illuminating  engineering 
are  reflected  in  the  development  of  instruments  for  measur- 
ing surface  brightness  and  in  methods  of  calculating  the 
illumination  from  extended  light  sources.  Nomenclature 
and  standards  of  photometry  have  received  attention  from 
various  bodies,  too  often  working  independently.  The  Illu- 
minating Engineering  Society  has  taken  the  lead  in  pro- 
posing for  the  near  future  an  international  conference  of 
all  bodies  interested  in  photometry.  The  settlement  of  uni- 
form names  and  symbols  not  liable  to  confusion  with  those 
of  allied  sciences  should  follow  from  the  formation  of  such 
an  international  body.  Later,  methods  and  conventions  to 
be  adopted  in  heterochromatic  photometry  may  well  claim 
attention,  and  ultimately  a  primary  standard  of  light,  per- 
haps along  the  lines  of  the  proposals  here  reviewed,  may  be 
established. 


PRIME  MOVERS. 


IN  the  field  of  prime  movers  and  motive-power  equip- 
ment in  general  the  year  has  been  marked  by  a  con- 
servative yet  a  steady  advance  along  definitely  estab- 
lished lines,  with  here  and  there  something  new  and 
thought-compelling,  such  as  the  astonishing  results  realized 
by  Professor  Bone's  experiments  in  so-called  "surface  com- 
bustion." No  change  of  significance  has  developed  in  the 
fuel  situation.  Some  attention  continues  to  be  given  to 
the  utilization  of  peat  and  to  the  processes  of  briquetting 
for  the  utilization  of  coal  wastes,  but  not  in  the  serious 
manner  which  must  mark  the  study  of  these  problems  in 
the  near  future.  In  general,  oil  fuel  seems  to  be  attractinjj 
an  increasing  amount  of  attention  in  the  fields  where  coal 
has  hitherto  been  the  normal  fuel ;  and  its  many  peculiar 
advantages  will  undoubtedly  lead  to  a  continued  extension 
of  its  use,  limited  only  by  the  resultant  over-all  economy 
as  dependent  on  its  cost  relative  to  coal.  One  drawback 
under  which  the  use  of  oil  has  always  labored  is  the  cost 
of  atomization  expressed  as  a  percentage  of  the  steam 
generated.  Experience  shows  that  with  atomization  by 
steam  direct  from  3  to  4  per  cent  of  the  water  evaporated 
in  the  boiler  is  required  by  the  burner,  thus  constitutiiig  a 
direct  tax  of  this  amount  on  the  actual  boiler  output.     With 


atomization  by  compressed  air  the  economic  results  are  but 
little  better.  During  the  past  few  years,  however,  and  in 
increasing  degree  durmg  the  past  year,  increased  attention 
has  been  given  to  methods  of  mechanical  atomization,  with 
or  without  some  degree  of  vaporization  external  to  the 
furnace.  The  results  by  some  of  these  methods  have  been 
very  hopeful  and  there  are  to-day  several  plants  in  opera- 
tion where  the  expense  for  atomization  is  represented  by 
little,  if  any,  in  excess  of  I  per  cent  of  the  boiler  output. 
This  is  a  point  worthy  of  the  most  serious  consideration, 
and  engineers  contemplating  the  use  of  oil  would  do  well 
to  study  carefully  the  possibilities  presented  by  these 
methods. 

It  is  still  true,  as  perhaps  it  always  will  be,  that  in  the 
steam-driven  power  plant  the  ]jart  susceptible  of  the  great- 
est improvement  in  economy  is  the  boiler-room.  Careful 
tests  during  the  year,  as  well  as  previously,  show  that  un- 
der the  best  conditions  a  boiler  economy  of  83  per  cent  may 
be  realized.  It  is  not  probable  that  in  power  plants  the 
country  over  values  better  than  from  75  to  78  per  cent  are 
maintained.  The  demonstration  of  a  top-notch  value  by 
some  one  plant  is  a  fine  achievement  as  pointing  the  way, 
but  it  is  of  vastly  greater  import  to  endeavor  to  raise  the 
average  up  toward  some  such  attainable  maximum.  In- 
creasing attention  seems  to  be  given  to  flue  gas  analysis 
and  to  CO,  recorders,  and  to  the  intelligent  interpretation 
of  their  results,  to  methods  for' controlling  and  regulating 
air  supply,  to  methods  of  securing  as  nearly  as  may  be  a 
definite  program  of  operation  for  the  boilers  which  shall 
insure  periodic  and  systematic  overhaul  and  cleaning  at 
not  too  long  intervals,  to  means  for  absorbing  the  heat  in 
the  escaping  flue  gases  down  to  the  minimum  temperature, 
and  in  general  to  the  many  factors  on  which  boiler  economy 
depends.  These  all  merit  continued  and  earnest  study  and 
every  power-plant  engineer  should  set  before  himself  as 
a  goal  the  progressive  elevation  of  his  boiler  economy  step 
by  step  until  it  represents  the  maximum  practically  attain- 
able under  his  conditions  of  operation.  The  two  most  in- 
teresting events  of  the  year  in  connection  with  the  boiler 
are  the  installation  of  the  huge  units  in  Detroit,  recently 
described  in  these  columns,  and  the  work  of  Professor 
Bone,  of  Leeds  University,  England,  in  connection  with 
the  combustion  of  gases  and  vapors  at  lower  temperatures 
than  those  prevailing  in  the  usual  form  of  so-called  ex- 
plosive combustion.  Professor  Bone  takes  advantage  of 
the  basic  fact  that  various  combustible  gases  may  combine 
slowly  into  oxygen  at  a  temperature  slightly  below  that 
necessary  for  the  more  rapid  combination  known  as  normal 
combustion,  and  that  this  rate  of  combination  can  be  greatly 
accelerated  by  the  presence  of  porous  substances  such  as 
porcelain  or  firebrick.  The  result  attained  by  the  develop- 
ment and  application  of  these  facts  is  in  brief  the  com- 
bustion in  a  boiler  tube  filled  with  broken  firebrick  of  a 
gaseous  fuel  mixed  with  air,  burning  without  flame  or 
noise,  and  resulting  in  the  evaporation  of  about  21  lb.  of 
water  per  square  foot  of  heating  surface  and  with  a 
thermal  efficiency  of  about  93  per  cent.  This  is  an  evapora- 
tion from  six  to  seven  times  the  normal  rate  of  output,  and 
at  an  increase  of  some  20  per  cent  in  efficiency  over  the 
values  for  normal  boiler  practice.  It  is  too  soon  to  appraise 
these    results   properly   as   to   their   possible   effect   on   the 
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tuturc  o(  the  .sli-ain  ImiUr.  liitl  llic_\  appciir  to  In-  ni  tlur 
•  Iccpest  sijiiiificancc,  and  tin-  rufjiiifcriiii,'  wuild  will  awail 
with  fa^itTiH-ss  tlic  risiihs  uf  liirllirr  study  ri-JLjardiiiK  the 
practical  application  ot   tlicsc  principles. 

lurnnij;  to  the  fuld  of  |>rinic  movers,  the  steam  lurhine, 
which  has  now  reachetl  the  jo.ooo-kw  stajje,  has  become 
more  and  more  delmitelv  coiifirmeil  in  its  general  hold  on 
the  held  ot"  larije  central-station  practice,  while  the  recipro- 
oatinjj;  enjjine  divides  with  tlu-  iiiti-rnal-comhnstion  enj^iin- 
(■onsideration  for  small  imits  for  electric  power  generation. 
The  (.general  causes  for  this  growth  in  the  use  of  the  tur- 
bine have  been  made  too  frequently  the  subject  of  dis- 
cussion in  these  columns  and  in  the  en,i;iiieerine;  press  gen- 
erally to  call  for  further  special  consideration.  Like  all 
iiluT  problems  of  power-plant  practice,  the  idtimatc  choice 
must  be  determined  by  reference  to  the  over-all  station 
economy — the  ultimate  cost  of  a  unit  of  energy  output 
including  fixed  and  operating  charges  of  every  character, 
ludged  by  this  standard,  the  steaiu  turbine  has  demon- 
strated its  superior  fitness  as  the  prime  mover  for  large 
central-station  generators,  and  the  immediate  future  seems 
to  hold  no  promising  rival.  Some  further  instances  of  the 
combination  of  reciprocating  engines  with  exhaust  turbines 
have  occurred,  for  the  most  ])art  in  connection  witli  pre- 
viously installed  engines,  but  in  one,  at  least,  as  a  primary 
installation.  In  one  such  installation  in  the  Chicago  & 
N'orthwestern  terminal  in  Chicago,  recently  described  in 
these  columns,  the  reciprocating  engines  are  intended  to 
carry  the  load  in  general,  operating  non-condensing  and 
exhausting  into  the  heating  mains  for  supplying  steam  heat 
to  the  building.  On  this  program  they  will  give  i  hp-hour 
tor  18.6  lb.  of  steam.  .\t  times,  when  no  heat  is  required, 
the  exhaust  from  the  reciprocating  unit  is  sent  to  the  tur- 
liine  unit,  which  will  give  a  kw-hour  for  43.5  lb.  of  exhaust 
■iteam.  This  combination  works  out  with  a  final  consump- 
tion of  1 1.8  lb.  of  steam  per  hp-hour. 

The  competition  between  the  turbine  and  reciprocating 
engine  as  prime  movers  has  recently  received  certain  new 
and  significant  elements  resulting  from  the  very  marked 
advances  in  economy  made  by  the  latter  in  small  units. 
The  astonishing  economy  realized  by  the  German  so-called 
locomobile  or  semi-portable  type  has  been  widely  noted  in 
the  engineering  press,  which  type  of  American  manufac- 
ture will  soon  be  available.  No  less  significant  are  the 
results  reported  in  connection  w  ith  the  Stampf  uniflow  type 
of  engine.  These  and  other  features  of  engineering  prac- 
tice in  connection  with  the  details  of  design  and  construc- 
tion have  shown  that  the  economy  of  reciprocating  engines, 
even  in  small  sizes,  may  be  reduced  to  hitherto  undreamed 
of  figures.  In  fact,  the  reciprocating  engine  in  point  of 
thermal  efficiency  alone  presumably  still  holds  the  record, 
and  in  small  sizes  has  realized  results  far  beyond  anything 
so  far  approached  by  the  turbine  in  similar  sizes.  These 
facts  will  have  to  be  taken  into  account  and  w'here  high 
economy  in  small  units  is  of  importance  the  reciprocating 
type  seems  likely  to  hold  some  portion  of  the  field.  In 
connection  with  the  same  topic  mention  may  be  made  of 
the  rather  disappointing  results  w-ith  steam  turbines  in  cer- 
tain of  our  naval  vessels,  and  the  return  to  the  reciprocating 
type  of  prime  mover   in   more   recent  designs.     This  is  ap- 


parently due  to  the  sMupIc  tact  that  under  the  particulai 
conditions  prev.iiling  in  llie  naval  service  better  all-round 
t  Iticiency  h.is  been  realized  with  one  type  of  prime  mover 
ili.ni  with  ihe  other.  In  particidar,  the  reciprocating  type 
li.i.s  shown  nnich  less  cost  for  upkeep,  superior  readiness 
lor  service  and  a  superior  thermal  efficiency  r)vcr  widi- 
ranges  of  speed  and  power  output.  Mention  should,  how 
ever,  lie  made  in  the  same  connection  of  the  installation  ot 
a  steam  turbo-electric  drive  on  a  naval  collier  now  under 
construction  at  Mare  Island.  The  installation  comprises 
boilers,  turbo-generators  and  slow-speed  motors  directly  on 
the  propeller  shafts.  It  is  expected  by  the  contractor  that 
this  combination  will  deliver  a  hp-hour  to  the  shafts  for 
about  15  lb.  of  steam.  This  installation  will  be  watched 
with  keen  interest  and  its  success  will  perhaps  open  the 
way  for  the  further  use  of  such  form  of  drive  in  the 
marine   field. 

In  the  field  of  the  internal-combustion  prime  mover  there 
have  been  few  developments  of  marked  import.  Engines 
of  the  Diesel  type  are  working  their  way  into  a  well- 
established  measure  of  favor.  Granted  a  suitable  grade  of 
oil  and  good  mechanical  oversight  there  seems  to  be  no 
reason  why  this  type  of  engine  may  not  be  counted  on  to 
give  reliable  and  satisfactory  service.  In  moderate  sizes, 
or  up  to  about  300  hp,  it  now  offers  economy  of  the 
highest  order  and  with  proper  oversight  and  grade  of  oil 
recent  evidence  and  testimony  all  go  to  .show  that  satisfac- 
tory and  reliable  service  may  be  secured.  It  may  here  be 
stated  that  according  to  recent  reports  the  manufacture  of 
the  Diesel  engine  on  a  large  scale  and  in  sizes  up  to 
3000  hp  will  soon  be  undertaken  in  this  country.  Oil- 
gas-i)roducer  sets  for  moderate  powers,  or  up  to  about 
300  hp,  are  also  attracting  much  attention,  especially  in 
California.  Several  types  are  offered,  and  several  plants 
are  in  measurably  successful  and  satisfactory  operation. 
Marked  improvements  have  also  been  made  in  the  normal 
type  of  gas  or  gasoline  engine,  in  small  and  moderate  sizes, 
with  direct  reference  to  central-station  requirements,  and 
there  are  indications  of  a  consistent  and  continuous  growth 
in  the  use  of  this  type  of  prime  mover  for  demands  of  this 
character.  Through  either  engines  of  the  Diesel  type 
using  oil  direct  or  engines  of  the  normal  type  using  gas 
from  oil  gas  producers,  we  seem  to  be  steadily  approach- 
ing a  satisfactory  solution,  at  least  in  small  and  moderate 
sizes,  of  the  important  problem  of  the  direct  utilization  of 
crude  oil  as  a  source  of  energy  in  our  prime  movers.  In 
large  sizes  there  seems  to  be  a  halt  in  the  utilization  of  gas 
engines  for  electric  generator  drive,  and  unless  special 
reasons  connected  with  the  cost  of  the  fuel  enter  into  the 
problem  the  large  gas  engine  can  hardly  be  considered  -as 
holding  its  own  with  the  steam  turbine.  Reference  has 
frequently  been  made  in  these  columns  to  the  demand  for 
higher  economies,  and  for  consistent  detailed  study  of 
operating  conditions  with  a  view  to  the  elimination  ot 
wastes  so  far  as  may  be  possible.  The  same  demand  con- 
tinues and  with  ever  a  more  insistent  note.  Competition, 
the  principles  of  scientific  management  as  applied  to  power 
production,  the  demand  of  the  age  for  conservation  of 
resources — all  these  constitute  factors  in  a  more  and  more 
emphatic  demand  for  improved  over-all  economy,  and  the 
power-plant  engineer,  as  never  before,  must  set  himself  to 
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tlic  study  of  his  pruljlciiKs  willi  liic  purpusc  ot  raiMiij;  llu 
economy  steadily  one  point  after  another  as  he  gains  more 
and  better  control  over  the  various  avenues  of  energy 
waste.  Economy  and  reliability  are  the  watchwords  of 
the  day,  and  the  progress  of  power-plant  engineering  in  the 
future,  as  in  the  immediate  past,  will  be  governed  pri- 
inarilv  with  reference  to  these  two  fundamental  demands. 


THE  WATER-POWER  SITUATION. 


JUST  at  present  the  attitude  of  the  government  regard- 
ing the  development  of  water-powers  controlled  by 
it  is  the  subject  of  some  public  anxiety.  At  the  basis 
of  all  considerations  of  this  topic  must  lie  the  indisputable 
fact  that  every  cubic  foot  of  water  which  runs  down  to 
the  sea  with  its  energy  unutilized  is  an  actual  economic 
loss.  Obviously,  the  development  of  water-powers  is  not, 
like  the  development  of  coal  lands,  a  proposition  which 
tends  to  the  exhaustion  of  natural  resources.  It  is  on  the 
contrary  the  one  thing  which  can  save  the  natural  fuel 
resources  of  the  world  from  exhaustion  within  a  com- 
paratively brief  period.  Whether  there  is  a  water-power 
trust  or  not  is  a  matter  of  dispute.  We  have  always  taken 
the  attitude  that  there  is  not,  yet  we  are  disposed  to  agree 
with  Mr.  Pinchot  that  there  is  likely  to  be,  at  the  pace 
things  are  going,  within  a  comparatively  short  time.  Tn 
point  of  fact,  the  public  is  not  keenly  concerned  in  the 
separate  or  joint  ownership  of  any  group  of  hydraulic 
powers,  except  in  so  far  as  the  conditions  of  ownership 
may  tend  to  influence  the  prices  charged.  It  is  no  legiti- 
mate function  of  government  to  say  that  while  A.  B,  C,  D 
and  E  may  each  own  a  group  of  water-powers  and  develop 
them,  yet  they  shall  not  undertake  to  co-operate  by  form- 
ing a  single  organization,  ever  provided  that  in  forming 
this  organization  they  live  up  to  the  spirit  and  the  letter  of 
the  law.  It  is,  however,  a  proper  function  of  government 
to  say  that  water-powers  controlled  by  it  shall  not  be  given 
over  to  private  exploitation  by  any  individual  or  corpora- 
tion without  the  right  of  the  government  to  regulate  the 
conditions  of  employment  of  the  power  and  the  price 
which  may  be  charged  the  public  for  it. 

It  is  this  right  of  control  which  is  the  sole  necessary 
safeguard  for  the  people,  who.  in  the  last  resort,  are  the 
owners  of  Uncle  Sam's  domain.  It  is  for  the  interest  of 
the  people  that  the  hydraulic  resources  of  the  country 
should  be  developed  and  developed  as  rapidly  as  circum- 
stances warrant ;  and  so  long  as  the  government  has  full 
control  so  that  no  possible  combination  can  corner  the 
market  in  the  sense  of  being  able  to  raise  prices  it  does 
not  appear  to  be  a  matter  of  moment  to  any  consumer 
whether  the  powers  developed  are  owned  by  one  or  many 
men,  by  one  or  many  corporations.  For  engineering  rea- 
sons, the  physical  union  of  properties  is  often  desirable 
and  should  be  encouraged,  so  that  common  ownership  may 
bring  distinct  benefits.  Unless  the  government  holds  the 
fullest  control  in  the  matter  of  regulating  the  usr  of  the 
powers  and  the  price  at  which  power  shall  be  sold,  a  water- 
power  trust  might  be  a  very  serious  public  calamity  ;  but 
with  this  control   its  existence  or   non-existence   •^hoiifd   ht- 


practically  a  matter  >i\  indilierc-ncc,  unic•.•^^  nuc  is  a  mem- 
ber of  the  groups  of  financiers  now  quarreling  for  the 
privilege  of  investing  money  in  this  particular  manner 
In  the  governmental  control  should  be  the  most  rigorous 
possible  supervision  of  capitalization,  lest  at  a  later  date 
power  companies  should  howl  for  the  right  to  raise  prices 
in  order  to  pay  interest  on  the  watered  stock  which,  by 
the  usual  flimsy  pretext,  is  held  to  be  in  the  hands  of  the 
widow  or  the  orphan  whose  interest  should  be  protected. 
If  there  is  any  place  where  the  old  maxim  of  caveat 
emptor  should  be  rigorously  applied,  it  is  in  the  scrutiny  of 
the  investments  presented  by  some  of  these  quasi-public 
enterprises.  Even  when  formal  attempts  are  made  to  regu- 
late capitalization  experience  has  proved  that,  of  all  inno- 
cent and  inexperienced  bodies,  state  commissions  are  some- 
times the  easiest  to  flimflam.  There  have  been  some 
striking  instances  of  pathetic  appeals  on  the  part  of  over- 
capitalized railway  companies  to  raise  fares  in  behalf  of 
tlieir  starving  stockholders,  although  we  are  glad  to  be 
able  to  state  that  no  electric  light  or  power  company,  how- 
ever over-capitalized,  has  yet  fallen  quite  so  low  as  to 
squeal   for  help  in  its  financial  hydraulics. 

The  upshot  of  the  whole  matter  is  that  the  government 
at  the  present  time  is  little  disposed  to  let  its  powers  go  in 
the  future,  as  they  have  in  the  past,  with  no  benefits  guar- 
anteed to  the  public.  It  is  perhaps  over-cautious  in  its 
fears  lest  some  wicked  trust  may  gobble  up  the  water- 
l)o\vers.  Yet  its  cautiousness  would  be  exercised  better  in 
insuring  itself  an  unbreakable  grip  on  the  control  of  the 
powers  than  in  hesitating  about  permitting  them  to  be 
utilized.  The  government  ought  to  make  such  regulations 
as  will  safeguard  every  dollar  that  every  honest  investor 
actually  puts  into  the  development  of  water-powers  for  the 
general  benefit  of  the  community,  and  it  should  show  abso- 
lutely no  mercy  to  the  dishonest  dollar  which  does  not 
represent  investment  and  appears  upon  the  books  merely 
for  the  purpose  of  claiming  returns  from  the  people  whose 
powers  it  seeks  to  exploit.  Let  us  have  full  liberty,  then, 
for  the  utilization  of  the  nation's  hydraulic  resources, 
coupled  with  such  complete  control  of  the  investments  and 
the  returns  upon  them,  that  no  dishonest  man  or  corpora- 
tion will  care  to  meddle  with  the  situation.  Honest  men  and 
honest  corporations,  and  there  are  many  of  both,  should 
have  the  fullest  possible  opportunity  to  "make  good.'" 


PUBLIC-SERVICE  COMMISSIONS. 


DURING  the  year  191 1  several  state  commissions  a>- 
sumed  the  usual  broad  powers  granted  under  new 
commission  laws.  The  plans  made  for  commissions  in 
several  more  states  are  advanced  so  far  now  that  it  ap- 
pears probable  that  the  necessary  enabling  legislation  wili 
he  enacted  in  i(;iJ  or  K)!^.  The  number  of  legislatures  tha' 
hold  sessions  in  the  coming  year,  however,  is  less  than  in 
191 1,  so  that  the  amount  of  legislation  may  be  reduced  some- 
what in  extent  of  territory  concerned,  if  not  in  severity 
Some  of  the  1911  legislation  relating  to  new  commissions  i- 
strongly  restrictive.  Other  legislation,  less  radical  in  tom . 
appears  to  develop  from  a  feeling  tliat  because  one  state  ha- 
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a  niiniiiissinn  ntlu-rs  slioiild  follow  runl  lliat;  in  a  vvoni,  it  is  a 
fnstiioti  to  l)c  followcfl.  \\  itii  more  ooiniuissioti  Icnislalioii 
l)ri)misc«l,  it  is  an  opportunr  innc  to  consider  the  subject  of 
weakness  in  tlie  personnel  of  state  connuissions  as  revealed 
by  recent  tendencies  in  legislation  and  the  coinniissinners 
who  thereby  hold  public  office. 

It  will  be  conceded  that  llie  policy  of  rej^nlation  in  some 
form  is  surely  here  to  stay.  Laws  empowerinjj  commissions 
to  assume  jurisdiction  over  the  affairs  of  public  utilities  arc. 
or  probably  will  be.  on  the  statute  books  of  most  states. 
Some  of  these  laws,  like  those  of  Wisconsin  and  New 
York,  have  been  passed  ajj[ainst  rather  strenuous  opposi- 
tion and  without  compromise  to  meet  the  views  of  corpo- 
rate interests.  Others,  a  little  more  moderate  in  terms, 
have  been  passed  as  a  result  of  a  compromise  between 
various  and  conflicting  interests.  They  may  be  less  effec- 
tive than  the  N'ew  York  law,  owinj^.  however,  less  to  the 
language  of  the  laws  than  to  a  compromise  policy  of  en- 
forcement and  to  the  personnel  of  the  commissioners  and  the 
political,  untrained  staffs  with  which  they  are  surrounded. 
In  New  York  State  the  intent  of  the  executive  who  initiated 
the  present  regulative  legislation  was  to  call  new  men  of 
character  to  the  service  of  the  State.  With  that  in  view, 
amply  salaries  were  provided  for  the  commissioners.  The 
experiment  of  giving  men  supervision  over  the  operafions 
of  business  concerns  with  which  they  were  generally  un- 
familiar involved  a  loss  of  time  for  their  education  to  meet 
the  responsibilities  of  the  office,  but  it  has  resulted  far 
more  satisfactorily  than  might  have  been  anticipated.  Un- 
fortunately, a  change  in  Governorship  in  the  State  has  led 
already  to  the  displacement  of  two  commissioners  who  de- 
veloped high  competence,  one  in  each  district,  to  make, 
room  for  men  of  active  political  affiliations.  If  this  policy 
is  to  be  continued,  it  will  lead  to  a  change  in  the  con- 
trolling personnel  of  the  regulating  commissions  which  will 
have  a  serious  bearing  on  their  effectiveness.  In  other 
states  the  political  character  of  the  commissions  has  been 
apparent  from  the  beginning.  This  is  due  to  the  prevailing 
practice  of  enlarging  the  authority  of  railroad  commis- 
sions so  as  to'  include  public-utility  corporations  conduct- 
ing other  kinds  of  business.  This  practice  is  not  always 
wise,  and  it  does  not  appear  to  be  in  the  interest  of  the 
public  or  the  corporations  to  compel  one  commission  in 
each  state  to  scatter  its  efforts  among  so  many  classes  of 
business. 

A  subdivision  of  duties  should  be  advantageous  in  a 
number  of  states.  Although  one-commission  control  has 
been  notably  successful  in  Wisconsin,  some  of  the  state 
railroad  commissions  have  been  notoriously  inefficient.  It 
is  true  that  these  commissions  have  had  little  authority. 
They  have  been  created  because  of  a  rather  indefinite  pub- 
lic desire  for  the  appointment  of  some  regulating  body ; 
but,  either  at  the  beginning  or  by  the  displacement  of 
original  members,  such  bodies  have  deteriorated  into  politi- 
cal berths  for  favored  individuals.  To  place  a  commission 
composed  of  men  of  this  type  in  charge  of  the  supervision 
of  public-utility  operations  under  the  authority  of  a  strong 
law,  in  order  that  the  public  interests  may  be  protected, 
will  lead  to  a  farcical  enforcement  of  the  statute  and 
eventual  results  that  should  be  feared.     If  there  is  a  weak 


law,  weak  men  may  <lo  .is  conunissioners  mUil  the  public 
.igain  demands  new  conrlitions  of  regidation;  if  there  is  a 
strong  l;iw,  iiniu'  hut  wise  men  should  he  chosen  to  attcuipl 
to  enforce  it.  Wliert-  there  are  st;ites  that  have  such  exist- 
ing railroad  connuissions,  composed  of  men  who  arc  con- 
ceded to  be  wholly  incapable  of  the  development  and  balance 
necessan-  to  fib  them  to  assiunc  wide  powers,  two  proper 
courses  arc  open  when  the  active  supervision  ni  all  utilities 
is  uiKlertaken.  Either  a  new  and  separate  commission 
should  be  created,  as  in  Massachusetts,  to  direct,  we  will 
say,  the  operation  of  gas  and  electric  companies,  or  the 
existing  conunissioners,  whatever  their  political  claims  to 
office  may  be,  should  be  retired,  and  men  of  ability  and 
experience  should  be  appointed  to  take  their  places,  hor 
our  part,  we  can  see  no  good  reason  why  the  commissions 
should  not  include  some  able  members  of  known  public- 
utility  corporate  experience.  A  combination  of  strong  laws 
and  totally  inefficient  conunissioners  cannot  give  the  public 
and  the  corporation  the  protection  that  they  are  entitled  to 
have,  and  will  lead  in  the  end  to  a  reaction  that  will  be  far 
worse  than  the  policy  of  reasonable  supervision  at  which 
we  believe  the  states  are  aiming  now  very  generally. 

Among  the  laws  affecting  commissions  which  became 
effective  last  year  are  those  in  the  States  of  Washington. 
Kansas,  New  Hampshire,  Ohio,  Connecticut,  Nevada  and 
New  Jersey.  A  law  was  passed  by  the  Legislature  of 
California,  but  does  not  go  into  effect  until  1912.  The 
most  radical  of  the  191 1  laws  was  that  enacted  in  Kansas, 
which  makes  a  failure  to  obey  some  provisions  of  the  law 
a  felony  punishable  by  fine  or  imprisonment.  The  New 
Jersey  legislation  is  an  amendment  of  the  earlier  New 
Jersey  commission  law  and  was  passed  in  order  to  enlarge 
the  powers  of  the  board.  The  Ohio  law  is  peculiar  in  that 
it  does  not  give  the  commission  authority  over  municipali- 
ties which  furnish  public-utility  service.  This  unfairne's 
is  displayed  at  an  early  date  by  the  fact  that  the  city  of 
Cleveland  is  threatening  to  engage  in  the  business  of  fur- 
nishing electric  light  and  power  in  competition  with  the 
existing  private  corporation.  The  lack  of  proper  protec- 
tion for  the  corporation  in  this  law  is  a  fundamental  fault 
in  the  policy  of  that  State,  assuming  that  its  public-utility 
regulation  is  based  on  any  definite  policy;  this  doubt  is 
strengthened  by  the  denial  of  sufficient  appropriations  to 
carry  on  properly  the  duties  imposed  on  the  commission. 
We  cannot  repeat  too  emphatically  that  if  supervision  is 
to  be  effective  it  must  protect  the  corporation  against  the 
public  as  well  as  the  public  against  the  corporation.  Laws 
intrusting  the  wide  powers  which  the  new  statutes  give 
should  be  so  framed  as  to  assure  the  fullest  protection,  not 
only  to  the  consuming  public,  but  also  to  the  investing 
public  whose  capital  makes  it  possible  to  create  the  plants 
that  provide  the  service.  However  thoroughly  we  believe 
in  the  principle  of  regulation  and  urge  the  corporations  to 
co-operate  w^ith  the  state  in  proper  ways  in  order  that  the 
laws  may  be  reasonable  and  just  and  the  commissions 
efficient  and  honest,  we  knoVi^  that  the  states  will  have  to 
undo  their  legislation  or  policies  unless  they  protect  and 
invite  capital  investment.  Since  commissions  are  to  exist, 
their  work  should  meet  the  reasonable  views  of  both  the 
public  and  the  corporations  and  each  interest  should  recog- 
nize and  support  policies  which  tend  to  this  end. 


January  6,  1912. 
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WORK  OF  PUBLIC-UTILITY  COMMISSIONS. 

DURING  the  past  year  no  important  precedents  have 
been  established  by  the  older  public-utility  commis- 
sions. The  principles  laid  down  along  somewhat  broad 
lines  in  the  earlier  decisions  are  being  applied  in  a  more . 
specific  and  decisive  manner  as  time  and  experience  have 
proved  their  worth.  The  decisions  of  the  younger  com- 
missions have  in  general  followed  the  early  precedents 
established  by  the  older  commissions.  The  policy  of  each 
commission  appears  to  be  to  make  haste  slowly  and  so  to 
decide  its  cases  as  to  promote  the  highest  possible  standards 
of  plant  development,  operation  and  efficiency,  toward  the 
end  that  the  best  interests  of  utility,  investor  and  con- 
sumer may  be  subserved  alike.  The  questions  of  adequate 
service  and  reasonable  rates  are  still  of  paramount  im- 
portance. Although  not  all  of  the  state  legislatures  have 
recognized  the  public  utility  as  a  natural  monopoly  in 
framing  laws,  the  several  commissions  are  united  in  their 
policy  of  regulated  monopoly  rather  than  unrestricted  com- 
petition, and  have  generally  refused  to  permit  a  new 
utility  to  enter  into  competition  with  an  existing  utility  in 
a  territory  already  adequately  and  efficiently  supplied.  This 
opinion,  however,  has  not  been  held  by  the  courts  in  all 
cases,  as,  for  example,  in  the  case  of  the  Long  Acre  Elec- 
tric Light  &  Power  Company,  decided  by  the  New  York 
commission,  in  which  the  decision  of  the  commission 
against  giving  that  company  a  competitive  status  with  re- 
spect to  the  New  York  Edison  Company  was  reversed  by 
the  Appellate  Division  of  the   Supreme  Court. 

The  general  tendency  of  the  times  toward  the  consolida- 
tion of  existing  electric  central  stations  has  met  with  a 
universal  approval  by  the  several  commissions  in  all  cases 
where  the  mutual  interests  of  utility  and  consumer  would 
be  advanced  by  such  consolidation,  and  in  all  cases  the 
total  capitalization  of  the  new  company  has  been  passed 
upon  before  authority  has  been  granted.  On  the  other 
hand,  the  evils  of  high  operating  costs,  extravagant  invest- 
ment and  over-capitalization  which  may  attend  the  exercise 
of  control  by  a  holding  company  have  been  recognized  by 
the  commissions  and  an  increasing  vigilance  has  been 
evidenced  in  all  investigations  of  this  question.  In  the 
case  of  the  North  Adams  Gas  Light  Company,  decided  by 
the  Massachusetts  Gas  and  Electric  Light  Commission,  it 
was  pointed  out  that  this  control  was  responsible  for  the 
high  price  of  the  company's  products.  This  condition  was 
due  very  largely  to  the  excessive  sums  paid  by  the  North 
Adams  Company  to  the  holding  company  for  engineering 
services,  salaries  of  executive  officers  and  supplies  pur- 
chased through  the  holding  concern,  with  the  result  that  the 
charges  were  increased  beyond  what  they  would  have  been 
had  the  company  been  conducted  as  an  independent  con- 
cern. In  the  same  connection  the  Wisconsin  connnission 
found  in  the  Beloit  Gas  &  Electric  case  that  the  consumers 
had  been  paying  interest  upon  a  capitalization  which  in- 
cluded an  item  of  over  $300,000  for  "promotion  expenses" 
and  also  upon  an  obviously  extravagant  plant  investment. 
This  investigation  disclosed  the  fact  that  the  ultimate 
capacity  of  much  of  the  station  equipment  and  distribution 
system  would  not  be  reached,  even  with  a  very  liberal 
allowance   for   future  growth,  until   long  after  the   period 


of  useful  life  was  ended.  These  excessive  costs  and  values, 
as  in  the  North  Adams  case,  were,  however,  liberally  dis- 
counted in  arriving  at  a  reasonable  basis  for  rates,  and  in 
each  case  the  rates  were  reduced.  A  significant  decision, 
and  one  in  keeping  with  a  broad  policy  of  public-utility 
regulation,  was  the  decision  by  the  Wisconsin  commission 
in  the  case  of  the  Pewaukee-Sussex  Telephone  Company, 
where  the  commission  put  a  premium  upon  excellent  serv- 
ice and  reasonable  rates,  combined  with  a  very  economical 
management,  by  permitting  the  company  to  enjoy  a  12  per 
cent  rate  of  return  upon  its  investment. 

As  to  certain  elements  which  should  properly  be  classed 
as  a  capital  charge,  there  seems  to  be  difference  of  opinion. 
The  New  York  commission  has  held  in  the  Queens  Borough 
case  that  going  value,  for  instance,  ought  to  be  classed  as 
an  operating  expense  and  gradually  written  off  through  a 
period  of  years.  It  might  be  stated  in  this  connection  that 
in  the  majority  of  cases  this  principle  has  evidently  been 
followed  by  the  more  progressive  utilities,  since  no  re- 
liable evidence  has  been  introduced  at  any  hearing  to  show 
that  the  early  deficiencies  had  not  been  thus  taken  care  of. 
The  Wisconsin  commission,  while  holding  that  going  value 
should  be  classed  as  a  capital  charge,  has  applied  this 
principle  only  in  determining  whether  or  not  a  public  utility 
was  entitled  to  an  allowance  for  going  value  and  has  not 
applied  it  directly  in  any  specific  instance.  The  commis- 
sions seem  to  be  divided  upon  the  principle  of  allowing 
utilities  to  enjoy  the  benefits  of  an  appreciated  land  value. 
It  is  difficult  to  see  why,  in  equity,  a  public  utility  should 
not  enjoy  the  same  privileges  as  are  accorded  any  other 
commercial  concern,  especially  if  such  increases  in  real 
estate  reflect  the  general  tendency  of  the  times  and  loca- 
tion and  are  not  local  or  abnormal.  Viewing  this  prin- 
ciple from  an  economic  standpoint;  there  does  not  seem 
to  be  any  reasonable  ground  upon  which  to  deny  any  public 
utility  the  benefits  from  such  an  increase. 

The  question  of  rates  and  the  best  forms  of  rate  schedules 
are  still  unsettled  issues.  Two  facts,  however,  have  been 
pretty  well  established,  namely,  that  a  rate  schedule  which 
approximately  follows  the  cost  of  service  and  which  dif- 
ferentiates between  the  different  classes  of  service  seems 
to  give  the  best  satisfaction  where  it  has  been  applied  by 
commission  authority,  and  that  the  residence-lighting  busi- 
ness, if  properly  developed,  is  one  of  the  utility's  best 
sources  of  revenue.  It  has  been  amply  demonstrated  by 
the  cases  in  Wisconsin,  that  the  residence-lighting  business 
responds  very  naturally  and  in  a  very  striking  manner  to 
this  form  of  rate  schedule,  and  will  result  in  a  marked  in- 
crease in  consumption  and  net  revenues  witii  but  a  small 
increase  in  connected  load.  During  the  past  year  the  state 
legislatures  have  not  materially  extended  the  powers  of  the 
older  commissions  except  in  Wisconsin,  where  the  last 
Legislature  placed  all  water-powers  under  state  regulation 
and  under  the  jurisdiction  of  the  Wisconsin  commission. 
The  various  state  laws  for  the  control  and  regulation  of 
public  utilities  are  very  similar;  and  as  the  different  ele- 
ments of  the  law  and  the  precedents  already  established 
receive  the  judicial  stamp  of  approval,  it  is  to  be  expected 
that  the  public-service  commissions  will  in  the  future  be- 
come more  and  more  efficient  in  fulfilling  the  purposes  for 
which  thev  were  created. 
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A.   I.   K.   K.   Meetinj;   in   New  York. 

.\t  .1  iiicctmy  ol  the  American  liistiiutc  of  l-'Uctncil 
I'-nxiiifcrs  to  lie  held  on  Jan.  \2  Mr.  I'ercival  K.  Mom-^ 
will  present  a  paper  entitled  "Sonie  Notes  on  Isolated 
Plants."  At  lo  o'clock  p.  in.,  following  the  discussion  ol 
this  paper,  a  smoker  will  he  held  in  the  Institute  rooms  on 
the  tenth  floor  of  the  I-'ngineering  Societies  Building. 


EDISON  ON  STATUS  OF  INVENTORS. 


In  a  "New  Year"  interview  prnitcd  n»  tiu-  A'cTi'  )'orl<: 
Evening  Journal  Mr.    Ihonias  A.  Kdison  says: 

"The  worst  thing  ahont  1912  is  the  number  of  hoggish 
men  it  will  have  to  tolerate — men,  I  mean,  who  are  so 
greedy  that  they'll  starve  an  inventor  so  hard  he  can't 
work.  That's  just  what  wc  suffer  from  now.  The  in\  entor 
can't  produce.  Why,  there  is  no  end — absolutely  no  end — 
to  the  things  that  1912  could  produce  to  make  life  easier 
and  better  and  happier.  But  the  inventors  can't  produce. 
They're  starved  down.  The  men  that  handle  their  inven- 
tions starve  them.  That's  why  the  greedy  men  are  the 
year's  worst  blight.  That's  why  1912  won't  do  anything 
near  what  it  might  be  able  to  do  in  producing  things  for  the 
world's  good. 

"What  should  we  do  this  year?  Jack  up  the  man  who 
produces — the  man  who  works.  That  is,  support  the  man 
and  make  his  job  easier.  I  tell  you  there  is  something 
wrong — deeply,  sadly,  fundamentally  wrong — with  our  so- 
cial system  when  so  many  greedy  men  ride  the  backs  of  the 
men  who  are  the  producers.  The  men  whose  opinions  of 
191 1  I  thought  best  of  were  the  men  who  can  produce, 
lack  up  that  kind  of  man.    That's  the  year's  best  message." 


WISCONSIN  ELECTRICAL  ASSOCIATION. 


The  annual  meeting  of  the  Wisconsin  Electrical  Associa- 
tion will  be  held  in  the  clubroom  of  the  Pfister  Hotel,  Mil- 
waukee, Wis.,  on  Jan.  18  and  19,  1912.  An  unusually 
attractive  program  has  been  arranged  for  this  meeting.  It 
vvill  include  among  other  features  the  presentation  and  dis- 
cussion of  the  following  papers: 

JVorknicn's  Compensation  Lazv,  by  Mr.  C.  H.  Crownhart, 
chairman  of  Industrial  Commission  of  Wisconsin,  Madison. 
Wis.;  Industrial  Insurance  from  the  Standpoint  of  the 
Public  Utility,  by  Mr.  P.  H.  Korst,  general  manager  Janes- 
ville  Electric  Company;  Latest  Development  in  Electric 
Heating  and  Cooking  Devices,  illustrated  by  moving  pic- 
tures, by  Mr.  J.  D.  A.  Cross,  General  Electric  Company ; 
Floods  of  ipii  and  Their  Lessons,  by  Prof.  Daniel  W.  Mead. 
Madison,  Wis.;  Poi^er  Solicitation  in  a  City  of  20,000,  by 
Mr.  A.  E.  Peirce,  assistant  manager  Chippewa  Valley  Rail- 
way, Light  &  Power  Cotnpany ;  Review  of  Recent  Legis- 
lation Affecting  Public  Utilities,  by  Mr.  Arthur  W.  Fair- 
child,  Milwaukee;  The  Work  of  a  Chief  Accountant  of  a 
Public  Utility  in  a  City  of  20,000  People,  by  Mr.  F.  J.  Max- 
well, auditor  Eastern  W'isconsin  Railway  &  Light  Com- 
pany; Dispatching  and  Handling  Street  Cars  and  Train 
Crews,  by  Mr.  Edward  J.  Hammett,  Sheboygan  Railway  & 
Light  Company;  Electric  Utilities,  Financial  Results,  Bene- 
fit to  Communities,  Problems,  Factors  in  Electric  Service 
Rates,  Methods  Used  to  Increase  the  Sale  of  Electric 
Energy,  Municipal  Oiunership  Features,  by  Mr.  C.  N. 
Duflfy,  comptroller  Milwaukee  Electric  Railway  &  Light 
Company;  Improvements  in  the  Art  of  Street  Illumination. 
by  Mr.  W.  D'A.  Ryan,  General  Electric  Company;  Recent 
Electric  Railway  Developments,  by  Mr.  J.  L.  Davis,  West- 
inghouse  Electric  &  Manufacturing  Company;  Relative 
Merits  of  Single-Phase  and  Multiphase  Distribution  of 
Power  for   Relatively   Small   Installations,   by   Mr.    E.    H. 


Cheney,  Wagner  ICIectric  &  ManufaetniMig  (  onipany  ;  The 
Ncru  Cold  Spring  Shops  of  the  Milwaukee  I -.lee  trie  Rail- 
way &  Light  Company,  by  Mr.  K.  II.  I'inkley,  su])erin- 
tenilent  of  buildings,  Milwaukee  ICIectric  Railway  &  Light 
Company;  Commercial  Development  of  the  Central  Station 
Husiness,  by  Mr.  Egbert  Douglas,  sales  manager  Milvvau 
kee  Electric  Railway  &  Light  Com])any ;  The  Relation  of 
Central  Stations  to  the  IViring  and  Supply  Husiness,  by  Mr. 
W.  H.  Voth,  chief  engineer  .Sheboygan  Railway  &  Light 
Company. 


THE  COPPER  SITUATION. 


Instead  of  a  halt  in  the'rising  price  of  copper,  the  upward 
movement  that  began  in  October  was  continued  up  to  the 
last  day  of  the  year,  when  the  Calumet  &  Ilecla  Mining 
Company  raised  its  price  to  141/2  cents.  In  the  closing 
month  of  the  year  the  average  electrolytic  price  was  13.78 
cents,  as  against  12.81  cents  in  December,  1910.  The  open- 
ing'price  of  12.29  cents  in  January,  191 1,  is  to  be  com- 
pared to  the  price  of  14^  cents  to  14J/2  cents  now  pre- 
vailing. The  belief  that  owing  to  the  general  industrial 
situation  the  high-price  movement  of  the  past  two  months 
could  not  be  maintained  appears  to  have  disappeared  froni 
the  minds  of  those  who. speak  authoritatively  in  regard  to 
the  copper  market. 

Nineteen  hundred  and  eleven  opened  with  stocks  of  122. 
030,000  lb.  in  the  United  States  and  161,720,000  lb.  in 
foreign  stocks,  making  a  total  world  stock  of  copper  of 
283.750,000  lb.  On  Jan.  i,  1912,  the  United  States  stocks 
totaled  only  89,785,000  lb.,  while  the  foreign  stocks  had 
decreased  to  104,000,000  lb.,  making  the  world  stock.s 
193,785,000  lb.,  a  decrease  of  90,000,000  lb. 

Estimating  the  returns  for  December,  it  appears  ihai 
191 1  will  show  an  output  of  about  1,427,000,000  lb.,  or 
25,000,000  lb.  less  than  1910.  The  domestic  deliveries  will 
apparently  show  a  decrease  of  35,000,000  lb.  as  compared 
with  1910,  but  this  is  offset  by  an  increase  of  23,000,000  lb. 
in  exports. 

The  change  in  the  situation  amounts  to  this — that,  based 
on  stocks  on  hand,  the  apparent  disposition  of  the  producers 
and  the  probable  demand  of  the  consumers,  there  is  little 
prospect  of  lower  copper  prices  in  the  next  three  months 
and  there  are  a  number  of  indications  that  the  prices  may 
go  above  the  present  quotations.  Where  this  view  diflfers 
from  that  which  has  been  held  in  many  quarters  is  that 
the  actual  trade  situation — rather  than  a  supposed  specu- 
lative movement  and  a  disposition  to  restrict  the  output — 
is  in  control  of  the  market. 


Extension  to  New  Haven  Single-Phase  System. 


It  has  been  announced  ofificially  that  the  New  Y'ork,  New 
Haven  &  Hartford  Railroad  will  extend  its  electric  zone 
from  Stamford  to  New  Haven,  a  distance  of  41  miles. 
Use  will  be  made  of  the  25-cycle,  single-phase  overhead 
catenary  contact  system  operated  at  11,000  volts,  similar 
to  that  now  under  construction  on  the  Harlem  River 
branch  of  the  road  and  on  the  New  York,  Westchester  & 
Boston  line.  W^ork  of  construction  on  the  overhead  system 
will  be  begun  within  the  next  six  months  and  completed  in 
about  one  year.  For  the  present  and  until  the  line  is  ex- 
tended beyond  New  Have'n  all  energy  for  train  operation 
vvill  be  supplied  from  the  generating  station  at  Cos  Cob. 
With  the  extension  completed  the  electric  locomotives  will 
cover  a  total  distance  of  75  miles  between  New  Y'ork  and 
New  Haven,  and  will  completely  supersede  the  steam  loco- 
motives for  both  freight  and  passenger  service  throughout 
this  zone. 
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CENTRAL-STATION  RATES. 

In  191 1  the  rate  research  committee  of  the  National 
Electric  Light  Association,  untlcr  the  chairmanship  of  Mr. 
John  F.  Gilchrist,  now  president  of  the  association,  out- 
lined an  important  work  with  the  ohjcct  of  encouraging 
uniform  methods  of  rate  making  throughout  the  country 
and  eventually  uniform  rates  as  far  as  practical.  A  report 
was  submitted  at  the  annual  convention  of  the  association, 
m  which  the  following  recommendations  were  made  for 
residence  rates: 

"Fair  Return. — Your  committee  is  of  the  unanimous 
opinion  that  the  charges  as  a  whole  should  be  no  more 
than  sufficient  to  pay  expenses  plus  a  profit  high  enough  to 
attract  capital  into  the  central-station  business.  This,  how- 
ever, does  not  mean  that  each  customer  should  necessarily 
pay  the  same  profit  or  give  the  same  return  on  his  portion 
of  the  investment  as  every  other  customer,  so  that  a  so- 
called  maximum  rate  with  the  customary  minima  for  meter 
rent,  break-down  service,  etc.,  will  be  entirely  proper, 
especially  when  demanded  by  i)ublic  opinion,  even  if  some 
particular  customers  are  served  at  an  apparent  loss. 

''Minimum  Charge. — The  committee  is  unanimous  that 
any  rate  should  include  a  minimum  charge  per  month  or 
per  year. 

"Differential. — The  committee  is  by  no  means  unanimous 
as  to  whether  a  differential  for  residence  business  is  de- 
sired, but  is  unanimous  that  if  this  is  adopted  either  a  plain 
wholesale  or  a  dififerential  basis  on  hours'  use  of  maximum 
demand,  or  its  equivalent,  is  the  best. 

'Floor  Area. — Your  committee  is  of  opinion  that  floor 
area  is  the  simplest,  fairest,  cheapest  and  most  practical, 
constant  and  easily  understood  method  of  determining  such 
a  differential,  although  your  committee  has  no  recommenda- 
tions to  make  as  to  whether  this  should  be  used  directly  or 
reduced  to  the  number  of  rooms." 

The  committee  for  1912  is  now  at  work  upon  additional 
recommendations  which  will  be  issued  in  its  1912  report, 
but  if  any  central  stations  are  contemplating  a  change  of 
rates  to  become  effective  before  the  1912  convention  the 
committee  will  be  glad,  through  its  secretary  (Mr.  W.  J. 
Norton,  120  West  Adams  Street.  Chicago),  to  offer  its  sug- 
gestions and  advice  to  such  companies  in  order  that  they 
may  get  the  benefit  of  the  work  of  the  committee. 

Many  of  the  companies,  realizing  the  importance  of  the 
work,  have  nominated  one  of  the  officers  to  act  in  co-opera- 
tion with  the  rate  research  committee.  Companies  that 
have  not  made  such  a  nomination  are  invited  by  the  com- 
mittee to  send  in  the  name  of  one  of  their  officers  to  act  as 
an  assistant  to  the  rate  research  committee  during  this 
vear. 


forced  to  rest  upon  what  he  got,  his  patent  has  neither 
novelty  nor  .has  it  had  any  success.  "Of  course  1  might 
make  the  claim  a  'nose  of  wax'  to  be  twisted  in  any  way 
which  will  save  the  patent,  but  that  no  one  thought  to  do, 
and  without  that  the  suit  must  fail." 


Circuit-Breaker  Patent  Decision. 


Judge  Hand,  of  the  United  States  District  Court  sitting 
m  Boston,  has  rendered  a  decision  denying  a  charge  of 
mfringement  against  the  Condit  I^.lectrical  Manufacturing 
Company,  of  Boston,  relating  to  Patent  No.  633,772,  granted 
Sept.  26,  1899,  to  G.  Wright,  of  Wilkinsburg,  Pa.,  on  an 
automatic  circuit-breaker.  The  court  held  that  the  Patent 
Office  during  the  course  of  its  proceedings  with  respect  to 
the  application  rejected  a  very  specific  claim  reading  direct- 
ly upon  the  disclosure,  and  yet  subsequently  allowed  a  much 
more  general  claim  without  change  m  the  specifications, 
the  result  being  that  a  claim  verbally  adequate  does  not 
cover  the  only  disclosure  shown  in  the  patent.  The  court 
stated  that  it  was  prepared  to  hold  that  there  consequently 
was  no  infringement,  but  proceeded  to  examine  other 
defences,  and  finally  held  that  even  if  the  examiner  were 
wrong  in  his  estimate  of  patentability,  and  if  the  claims  be 
infringed,  yet  the  claims  in  their  bfoad  construction  are 
void.     In  conclusion  the  court  said  that,  if  the  patentee  be 


ANNUAL   MESSAGES  OF    GOVERNORS    TO 
LEGISLATURES. 


GOVERNOR    DIX    OF    NEW    YORK. 

Governor  John  A.  Dix  of  New  York  called  attention  to 
the  situation  created  by  the  decision  of  the  Court  of  Ap- 
peals declaring  the  workmen's  compensation  law  of  1910 
unconstitutional.  There  should  be  no  hesitancy  about  tak- 
ing such  steps  as  may  be  necessary  to  secure  to  the  working 
population  the  protection  of  an  effective,  yet  rational,  com- 
pensation  law. 

On  the  subject  of  conservation  the  Governor  said  that  the 
problems  involved  in  conserving  the  resources  of  the  State 
for  the  benefit  of  the  public  are  in  some  cases  simple,  but 
in  others,  particularly  along  the  line  of  hydroelectric  de- 
velopment, they  are  new  and  complicated,  both  mechanically 
and  in  their  legal  aspect,  and  warrant  the  most  comprehen- 
sive policy  possible  to  make  the  resources  effective  agents 
for  the  benefit  of  the  people.  Conservation  of  the  waters 
on  the  high  levels  must  be  understood  to  embrace  owner- 
ship or  power  of  control  and  regulation  by  the  State,  and 
this  should  be  accomplished  without  adversely  affecting  the 
existing  interests.  Legislation  which  shall  recognize  and 
conserve  the  interests  of  the  people,  with  due  regard  for 
the  rights  of  private  business,  will  receive  the  approval 
of  all  citizens.  Hydraulic  energy  is  a  most  important  fac- 
tor in  the  growth  and  prosperity  of  the  State.  Hydro- 
electric power  created  by  the  construction  of  internal  im- 
provements, such  as  the  barge  canal,  should  be  used  to 
invite  industries  to  locate  along  the  line  of  the  canal. 
Stream  regulation  will  enable  the  impounded  water  to  be 
utilized  for  power  to  be  disposed  of  upon  terms  that  will 
insure  adequate  and  just  revenue  to  the  State  and  en- 
courage the  development  of  industries.  The  development 
of  new  powers,  if  utilized  to  their  full  capacity,  would 
create  in  the  State  a  system  for  supplying  electric  current 
to  every  numicipality,  which  will  mean  a  saving  to  the 
people  of  the  commonwealth  of  20,000,000  tons  of  coal  per 
annum.  There  is  a  possibility  of  developing  from  latent 
energy  not  at  present  utilized  1,500,000  hp,  which  can  be 
distributed  through  feeders  along  the  line  of  the  Erie  Canal 
and  the  Champlain  Canal,  with  a  loop  extending  through 
the  southern  tier  of  counties — sufficient  energy  to  create 
in  perpetuity  the  power  now  supplied  by  the  annual  con- 
sumption of  20,000,000  tons  of  coal. 

Governor  Dix  calls  attention  to  the  recent  decision  by 
the  Court  of  Appeals,  that  in  effect  the  public  service  com- 
missions have  very  limited  control  over  the  capitalization 
of  successor  or  reorganized  corporations  incorporated  pur- 
suant to  the  provisions  of  Section  10  of  the  stock  corpora- 
tion law.  An  amendment  to  the  public  service  commission 
law  designed  to  place  the  capitalization  of  such  corpora- 
tions clearly  within  the  regulative  power  of  the  commis- 
sions, to  the  end  that  the  stock  and  bond  issue  shall  be 
limited  to  the  fair  and  reasonable  value  of  the  property 
taken  over,  but  leaving  the  distribution  thereof,  as  hereto- 
fore, to  agreement  between  the  various  interests,  will  be 
submitted  to  the  Legislature,  and  its  speedy  enactment  into 
a  law  is  recommended. 

GOVORNOR    POTIIIER    OF    RHOOE    ISLAND. 

(/.overnor  Pothier  of  Rhode  Island  calls  attention  to  the 
development  of  the  policy  of  state  regulation  in  various 
states,  and  to  his  recommendation  a  year  ago  that  such  a 
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l)oarcl  l)t'  L-.stat)li>li(.-<l  in  UIkkIc  Ulaiul.  Mr  lu-lirvi-s  tliat  tlu- 
public  siTvici-  ci>r|)(iratitin,s  in  UlioiU-  Islaiul  rcali/c  Iroiii 
their  own  I'-xpt-riciicf  tlu-  iisi'I'nl  purpusi-  llial  would  ht- 
scrvi'il  by  souu-  incdiuin  llii(iu>;li  wliicii  the  jiciK-ral  public 
cc)ul»l  be  readied,  its  wants  better  understood  and  its  de 
niands  complied  witb.  Pbe  (ieneral  Assembly  sbould  in- 
stitute such  a  department  and  clothe  it  with  power  to  under 
take  the  adjustiueiu  of  dilTereuces  between  corporations 
and  the  public  as  to  the  service  rendered  and  the  charjjes 
iniposetl,  and  with  authority  to  make  recommendations  for 
the  improvement  or  extension  of  that  service,  such  recom- 
mendations to  carry  the  powir  of  enforcement,  subject  to 
reversal  only  by  the  courts,  lie  recommends  the  passafjc 
of  an  act  creating  a  ])ublic  utilities  boaril  to  have  jurisdic- 
tion over  all  public  service  corporations  operated  as  private 
enterprises  in  the  State. 

On  the  subject  of  workmen's  compensation  (iovernor 
Pothier  says  that  Rhode  Island,  when  it  comes  to  the  en- 
actment of  such  a  law,  will  have  the  benefit  of  mucii  ex- 
perience that  has  been  costly  to  other  states,  and  should 
be  able  to  form  a  statute  that  will  combine  the  advantages 
and  avoid  the  doubtful  features  of  all.  If  the  General 
Assembly  is  to  act  upon  this  matter  before  the  national  con- 
ference in  August,  he  recommends  the  adoption  of  a  resolu- 
tion directing  the  conmiission  on  uniform  law's  to  undertake 
at  once  the  preparation  of  a  bill  to  give  public  hearings  and 
report  a  suitable  law  at  the  earliest  possible  date. 


PUBLIC  SERVICE  COMMISSION  l^EWS. 


NEW  YORK  COMMISSION. 

The  commission  has  received  a  complaint  transmitted  by 
Mr.  F.  C.  Perkins  from  purchasers  of  electricity  in  the  city 
of  Buffalo  against  the  Buffalo  General  Electric  Company, 
the  Cataract  Power  &  Conduit  Company  and  the  Niagara 
Falls  Power  Company  regarding  electricity  produced  and 
sold  by  these  companies.  The  complaint  states  that  the 
prices  charged  by  the  Niagara  Falls  Power  Company  to  the 
Cataract  Power  &  Conduit  Company  affect  the  prices 
charged  by  the  latter  company,  which  sells  electric  energy 
to  the  Buffalo  General  Electric  Company,  and  that  as  a 
result  of  these  relations  existing  between  the  three  com- 
panies the  charges  made  to  consumers  in  the  city  of  Buf- 
falo and  to  the  municipality  itself  are  unreasonable.  The 
petition  requests  an  investigation  into  the  relations  between 
the  three  companies,  the  methods  employed  and  the  prices 
charged  customers  in  Buffalo,  to  the  end  that  such  prices 
may  be  fixed  to  correspond  with  the  cost  of  producing, 
transmitting  and  distributing  electricity  in  Buffalo  for  light, 
heat  and  power.  The  complaint  has  been  served  upon  the 
company  and  an  answer  required  within  twenty  days. 

MASSACHUSETTS  COMMISSION. 

The  Cambridge  Electric  Light  Company  has  filed  an  ap- 
peal with  the  Gas  and  Electric  Light  Commission  against 
an  order  of  the  local  Board  of  Aldermen  granting  the 
Geo.  W.  Gale  Lumber  Company  permission  to  install  an 
overhead  circuit  across  a  public  thoroughfare  for  the  pur- 
pose of  charging  electric-truck  batteries.  The  grantee  is 
one  of  the  largest  users  of  electric  vehicles  in  the  city. 
The  case  is  in  many  respects  similar  to  one  recently,  brought 
before  the  board  at  Worcester,  as  a  result  of  which  the 
local  central-station  company  was  sustained  in  its  conten- 
tion that  no  private  producer  of  electrical  energy  should 
be  permitted  to  transmit  it  across  the  public  highways,  thus 
threatening  the  stability  of  the  business  of  the  existing 
public-utility  organization  in  the  heart  of  its  territory. 

A  hearing  was  recently  given  by  the  commission  upon 
the  petition  of  Mayor  Fall,  of  Maiden,  for  an  adjudication 
of  the  price  of  street  lights  as  charged  the  city  by  the 
Maiden  Electric  Company.  City  Solicitor  Boutwell  con- 
ducted the  case  of  the  municipality,  and  the  company  was 


npn  s(  iiic.l  by  its  counsel,  Mr.  i-.verctt  W.  Burdett,  of 
Hostoii.  A  brief  submitted  by  the  petili(jner  contended 
that  the  ccjmpany's  finances  are  such  as  to  allow  a  reduc- 
tion in  price.  Mr.  Alton  1).  Adams,  of  Worcester,  Mass., 
testified  that  the  present  type  of  alternating-current  arc 
lamps  used  in  Maiden  is  incapable  of  giving  ;i<s  good  service 
as  magnetite  lamps  or  tungsten  incandescents  of  high 
power.  The  present  lamps  consume  6.6  amp  and  are  of  the 
series-inclosed  type,  the  price  being  $96  per  lamp  per  year, 
and  for  incandescent  lamps  of  the  6.6-amp  size  $20.80  per 
lamp  per  year,  on  all-night  service.  By  a  contract  which 
expired  last  July  the  price  charged  for  arc  lamps  on  an 
all-night  service  was  $100,  incandescents  being  billed  at 
$23.75.  No  contract  now  exists  between  the  company  and 
the  city.  The  company  offered  to  supply  service  on  a  ten- 
year  contract  basis  at  a  price  for  arc  lamps  of  $86.40  and 
for  incandescents  of  $18.72.  b'or  the  company  Mr.  Burdett 
pointed  out  that  its  operation  was  along  thoroughly  modern 
lines  of  administration.  He  contended  that  the  cost  of  con- 
ducting its  affairs  was  reasonable,  as  indicated  by  its  op- 
erating ratio,  and  said  that  the  management  would  gladly 
meet  the  demands  of  the  city  for  magnetite-arc  lighting  on 
the  terms  existing  in  Boston,  if  the  city  so  desired.  He 
said  that  the  usual  mistake  of  overlooking  the  market  price 
of  the  company's  securities  in  considering  the  dividend  rate 
had  been  made  by  the  petitioner.  Considering  the  com- 
pany's investment  of  about  $119,000  in  underground  lines 
in  Maiden,  with  nearly  $300,000  total  to  be  expended  there 
for  that  purpose,  the  company  considered  the  price  offered 
entirely  reasonable.     The  hearing  was  closed. 

The  Massachusetts  Railroad  Commission  has  issued  an 
order  granting  the  Boston  Elevated  Railway  Company  the 
right  to  carry  express  matter  and  light  freight  on  its  sur- 
face lines.  The  decision  is  one  of  the  most  important  ever 
issued  in  the  State  in  relation  to  the  transportation  of  mer- 
chandise by  electricity,  and  insures  the  working  out  of  a 
service  in  the  densely  populated  areas  of  eastern  Massa- 
chusetts which  will  probably  revolutionize  the  carriage  of 
perishable  and  other  light  commodities. 

The  Massachusetts  Highway  Commission  has  recom- 
mended to  the  New  England  Telephone  &  Telegraph  Com- 
pany that  calls  in  excess  of  the  minimum  allowed  within  8 
miles  radius  of  Boston  be  reduced  from  5  cents  to  3  cents, 
and  the  company  has  placed  the  new  rates  in  force.  About 
40,000  patrons  will  be  benefited.  The  reduction  follows  an 
exhaustive  study  of  the  effect  of  rate  charges  on  the  com- 
pany's system  by  Prof.  Dugald  C.  Johnson,  Boston,  con- 
sulting telephone  expert  of  the  commission. 

The  Natick  Gas  Light  Company  has  petitioned  the  Gas 
and  Electric  Light  Commission  for  authority  to  issue  new 
capital -stock  to  the  amount  of  $40,000  for  the  purpose  of 
paying  off  floating  indebtedness. 

OHIO   COMMISSION. 

The  Ohio  Public  Service  Commission  is  now  giving 
special  attention  to  the  manner  in  which  many  public- 
service  corporations  have  been  financed  in  the  past,  and 
it  has  been  found  that  in  some  cases  there  are  large 
amounts  of  outstanding  securities  that  contributed  only  a 
small  amount  of  money  to  the  construction  and  improve- 
ment funds,  and  these  must  be  taken  into  consideration 
where  applications  for  new  issues  are  made.  This  came 
about  under  the  old  methods  of  selling  bonds  at  a  discount 
and  giving  stock  as  a  bonus  with  them.  Interest  and  divi- 
dends must  be  paid  on  the  full  amounts  of  these  securities, 
while  they  have  in  reality  contributed  to  the  good  of  the 
corporations  and  the  people  they  serve  nothing  above  the 
actual  cash  received  for  them. 

The  commission  has  planned  to  base  its  action  in  each 
case  upon  the  figures  of  securities  at  par  as  far  as  possible, 
but  many  cases  have  appeared  in  which  it  was  forced  to 
deviate  from  this  course.  For  instance,  a  company  re- 
quests the  privilege  of  issuing  bonds  for  improvements  or 
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extensions  wliich  are  sliuvvn  lo  be  necessary,  but  at  the 
same  time  admits  that  a  large  part  of  its  stock  was  given 
away  in  bonuses,  and  the  commission  is  forced  to  allow  the 
issue  because  of  the  necessity  for  improvements  in  the 
service  that  will  be  demanded  by  the  patrons  if  not  forth- 
coming at  an  early  date.  There  are  many  such  cases,  and 
these,  the  commission  argues,  only  go  to  show  the  slipshod 
method  of  financing  that  prevailed  in  the  past. 

Under  the  rules  of  the  commission  all  new  corporations 
will  be  required  to  sell  their  securities  at  par,  and  every 
dollar  thus  realized  will  go  into  the  construction  and  will 
thus  not  only  insure  a  safe  basis  of  operation  for  the  com- 
panies, but  will  form  the  basis  of  estimating  rates  for  the 
service.  Under  the  old  plan  service  rates  must  now  take 
into  consideration  the  securities  which  were  given  away 
or  sold  at  a  discount  as  well  as  those  which  brought  dollar 
for  dollar. 

It  is  probable  that  the  commission  will  ask  the  next 
Legislature  to  enact  laws  that  will  require  all  securities 
of  new  public-service  corporations  to  be  sold  at  par.  The 
members  believe  that  this  will  be  much  better  than  a  rule 
of  the  commissioii.  There  are  companies  at  present  that 
cannot  sell  their  securities  at  their  full  value  because  of 
the  manner  in  which  they  have  been  financed.  The  com- 
mission hopes,  however,  that  within  a  few  years  the  same 
rule  may  apply  even  to  these.  It  is  believed  that  they  can 
be  put  upon  a  footing  that  will  be  recognized  in  financial 
circles  as  sound,  and  that  there  will  be  no  trouble  in  secur- 
ing funds  then. 

It  has  been  found  that  the  electric-railway  companies 
have  been  the  transgressors  in  many  cases  of  over-issue 
and  stock  bonuses.  These  cases  are  being  handled  with 
care,  and  the  commission  feels  that  most  of  them  will  yield 
to  proper  adjustment  in  time.  Rut  it  may  be  said  that 
some  of  these  companies  are  in  most  excellent  shape  and 
that  they  are  managed  with  as  much  skill  as  the  best  steam 
lines. 

The  city  of  Tiffin  has  filed  an  answer  with  the  commis- 
sion to  the  petition  of  the  Tiffin  Consolidated  Telephone 
Company,  in  which  the  latter  protested  against  the  rates 
fixed  by  the  City  Council  recently.  The  answer  states  that 
a  material  increase  in  rates  followed  the  consolidation  of 
the  Central  Union  and  the  Independent  Home  Telephone 
systems  in  that  town.  The  rates  for  individual-line  busi- 
ness service  were  advanced  from  $2.50  per  month  to  $3.50. 
and  for  party-line  business  service  from  $2  to  $3  per  month. 
Residence  service  was  increased  from  $1.50  to  $2  per 
month.  The  petition  states  that  the  Council  attempted  to 
adjust  these  rates,  and  the  company  followed  with  a 
petition  of  protest  to  the  commission.  The  Circuit  Court 
has  since  handed  down  a  decision  to  the  effect  that  a  city 
council  has  no  authority  to  fix  rates. 

Because  the  Cincinnati  &  Suburban  Bell  Telephone  Com- 
pany failed  to  file  its  rates  with  the  commission  until  Dec. 
21  its  patrons  using  nickel-in-the-slot  instruments  on  the 
basis  of  10  per  cent  of  the  earnings  of  the  telephones  will 
not  be  able  to  take  advantage  of  the  new  commission  rate 
of  20  per  cent  until  Jan.  21.  So  far  as  the  company  is  con- 
cerned, this  contract  could  have  gone  into  eflfect  the  first 
of  the  year,  but  the  commission  insisted  that  the  full  thirty 
days  must  elapse  before  the  new  rate  could  go  into  effect. 

WISCONSIN    COMMISSION. 

In  the  case  of  the  Juneau  Electric  Company,  in  which 
it  was  alleged  that  the  New  Lisbon  Mutual  Telephone  Com- 
pany had  so  constructed  its  telephone  line  as  to  interfere 
with  the  service  rendered  by  the  petitioner,  the  connnission 
has  ordered  both  com])anies  to  co-operate  immediately  in 
the  improvement  of  their  respective  systems  to  the  end 
that  all  subsequent  interference  may  be  avoided.  Follow- 
ing a  policy  rigorously  adhered  to  in  the  past,  the  commis- 
sion refused  to  consider  any  application  for  an  increase  in 
rates  until  the  petitioner's  service  and  wire  plant  were  put 


in  satisfactory  shape.  Ihe  investigation  carried  on  by  tiie 
engineering  staff  showed  that  the  Juneau  I'21ectric  Company 
had  recently  increased  its  rates  in  all  cases  where  a  call 
had  to  be  transmitted  through  more  than  one  exchange. 
As  a  result  a  number  of  dissatisfied  subscribers,  who  de- 
sired cheap  service  under  the  delusion  that  cheap  service 
was  good  service,  organized  the  competing  defendant  com- 
pany. Whether  from  malice,  as  it  was  alleged,  or  from 
ignorance,  an  improper  method  of  construction  was  em- 
ployed and  the  proximity  of  the  two  systems  led  to  trouble- 
some interference.  This  difficulty  was  augmented  by  the 
dilapidated  condition  of  the  petitioner's  wire  plant. 

After  a  hearing  and  an  extended  investigation,  the  Battle 
Island  Company  has  been  authorized  by  the  commission  to 
issue  $100,000  par  value  of  stock  for  the  purpose  of  ac- 
(piiring  a  dam  site  and  3500  acres  of  flowage  land  on  the 
W  isconsin  River,  near  Knowlton,  in  Marathon  County, 
Wis.  A  portion  of  the  funds  to  be  derived  from  the 
sale  is  to  be  used  in  defraying  organization  and  engineer- 
ing expenses.  The  company  proposes  to  erect  a  hydro- 
electric plant  and  to  develop  a  minimum  of  2300  electrical 
hp.  The  transmission  line  is  to  extend  •/2  miles  to  the  city 
of  Neenah,  and  it  is  intended  to  supply  the  cities  of 
Oshkosh,  Fond  du  Lac  and  Neenah. 

The  commission  has  authorized  The  Milwaukee  Electric 
Railway  &  Light  Company  to  issue  $4,000,000  par  value  of 
5  per  cent  general  and  refunding  mortgage  bonds,  to  be 
secured  by  a  mortgage  executed  by  the  applicant  to  the 
Bankers'  Trust  Company  of  New  York  as  trustee.  This 
issue  was  authorized  for  the  purpose  of  enabling  the  com- 
pany to  pay  an  outstanding  indebtedness  incurred  by  reason 
of  additions  and  extensions  to  its  property  during  the  years 
1910  and  191 1,  and  to  provide  for  future  extensions  and 
additions.  It  was  further  ordered  that  the  certificate 
authorizing  the  issue  of  $2,000,000  of  refunding  and  exten- 
sion mortgage  bonds,  dated  Sept.  28.  191 1.  be  amended  so 
as  to  authorize  the  company  to  sell  or  pledge  this  previous 
bond  issue. 

In  the  matter  of  determining  and  fixing  the  just  com- 
pensation to  be  paid  by  the  city  of  Kaukauna  for  the 
property  of  the  Kaukauna  Gas,  Electric  Light  &  Power 
Company,  the  commission  has  determined  that  $50,000  is 
a  fair  and  reasonable  price  under  the  circumstances.  The 
first  tentative  valuation  fixed  a  reproductive  cost  of  $63,304 
and  a  present  value  of  $47,320.  In  a  previous  hearing  on 
the  question  of  service  rendered  by  the  respondent  com- 
pany it  was  brought  out  that  the  company's  inability  to 
comply  with  the  commission's  prescribed  rules  of  service 
was  largely  due  to  the  fact  that  certain  power-plant  ma- 
chinery and  a  portion  of  the  distribution  system  were 
considered  inadequate.  The  company,  in  agreeing  to  bring 
the  service  up  to  the  standard  required  by  the  commission, 
made  certain  proposals  for  the  rehabilitation  of  the  prop- 
erty to  enable  it  to  meet  service  demands.  The  city  con- 
tended that  all  items  of  property  which  were  to  have  been 
replaced  in  the  proposed  improvement  should  be  excluded 
from  the  property  used  and  useful.  In  the  commission's 
revised  present  valuation  of  $44,992  this  contention  was 
given  due  weight.  No  consideration  was  givcti  the  com- 
pany's claim  that  certain  contracts  with  large  power  users 
should  be  regarded  as  assets,  for  the  reason  that  analysis 
showed  that  service  was  being  furnished  at  cost.  Neither, 
in  the  commission's  opinion,  could  the  present  water-power 
lease  be  considered  as  an  asset;  for  the  total  cost  of  the 
water-power,  all  elements  included,  was  not  far  from  what 
the  cost  would  be  if  the  power  were  generated  by  steam. 
By  using  the  conniiission's  method  for  determining  the 
existence  of  going  value  the  company  sought  to  show  that 
the  property  was  worth  at  least  $79,235.  No  consideration 
was  given  this  contention,  for  a  detailed  analysis  of  the 
company's  past  condition  revealed  the  fact  that  after  the 
first  three  years  of  operation  the  earnings  were  more  than 
sufficient  to  take  care  of  an  8  per  cent  interest  charge  and  a 
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5.7J  per  ciMit  ckprcciatioii  cliar^f.  Subsequently,  however, 
through  coutroviTsy  and  iiiisMiauancnicnt,  tl»c  operating  ex- 
penses increasetl  at  a  much  greater  rate  than  did  tlie 
operating  revenues.  Therefore  tlie  losses  which  occurred 
were  nut  incurred  in  i)uildiug  up  tlie  business,  but  were  due 
to  poor  and  ineHicient  niauageuient  and  as  such  could  not  be 
considered  as  an  element  ul  going  value.  I'urlhermore,  in 
arriving  at  the  figure  presented,  the  defendant  failed  prop- 
erly to  distinguish  between  maintenance  and  cajiital 
charges.  After  a  careful  consideration  of  all  facts  in  the 
case,  the  coimuission  was  of  the  opinion  that  $30,000  reprc- 
>-ented  a  fair  and  ecpiitable  compensation  for  the  defendant's 
property  and  thereby  ordered  this  stun  to  be  i)aid  within 
six  months.  The  material  on  hand  at  the  date  of  taking 
possession  and  any  new  .ulditions  made  since  Jan.  30,  igii, 
are  to  be  [)aid  for  by  the  city  at  a  price  to  be  agreed  upon 
by  the  parlies,  or.  such  agreement  failing,  the  price  will 
be   fixed   by   the  couunission. 

Ibis  is  the  first  case  of  any  importance  to  come  before 
the  couunission  where  a  municipality  has  exercised  its 
right  of  purchase  under  the  law.  In  this  case  the  action 
was  i)rovoked  by  years  of  friction  and  controversy  between 
the  city  and  the  utility,  which  resulted  in  a  large  measure 
from  the  poor  and  inadequate  service  rendered  by  the 
defendant. 

.M.\RVI..\M)   lOM  .MISSION. 

rile  telephone  rate  case,  frequently  referred  to  in  this 
colunni.  was  decided  last  Saturday  by  the  Public  Service 
Commission  in  an  opinion  written  by  Chairman  Ambler. 
The  principal  points  in  the  decision  are  that  the  Chesapeake 
&  Potomac  Telephone  Company,  which  in  August,  1910, 
submitted  a  new  schedule  of  rates,  will  have  to  adopt  a 
■satisfactory  registering  device  before  doing  away  with  the 
unlimited  service,  and  that  the  subscribers  shall  have  the 
option  of  a  coin-bo.x  telephone  in  place  of  the  registering 
device.  The  commission  has  also  brought  about  some  re- 
ductions in  the  rates  proposed  under  the  company's 
schedule.  The  question  as  to  what  is  a  fair  return  on  tele- 
phone property  is  taken  up,  and  in  this  connection  the 
decisions  of  the  commissions  of  Wisconsin  and  of  the  First 
District  of  New  York  are  referred  to  as  having  been  used 
as  authorities.  It  is  declared  that  8  per  cent  is  a  fair  re- 
turn on  a  telephone  property  and  that  6  per  cent  is  a  fair 
allowance  for  depreciation.  The  dififerencc  between  the 
old  and  the  new  conditions  in  the  telephone  situation  in 
the  city  of  Baltimore  are  discussed,  and  it  is  shown  that, 
while  there  are  a  certain  number  of  subscribers  who  pay 
toV  service  at^the  old  rates,  these  are  getting  an  advantage 
over  those  w'ho  made  contracts  later.  It  is  stated  that  as 
the  result  of  the  inquiry  of  the  commission's  engineer  it 
was  shown  that  the  flat-rate  service  cost  the  telephone  com- 
pany from  $35,000  to  $40,000  more  a  year  than  the  com- 
pany received  for  it,  and  it  is  declared  that  the  subscribers 
who  pay  for  the  message  rate  service  have  to  meet  this 
cost  in  the  rates  they  pay.  The  opinion  states  that  the 
company  should  establish  a  system  of  registering  the  calls 
of  subscribers  that  shall  be  as  accurate  as  possible,  and 
this  includes  a  registering  device  on  the  subscriber's  tele- 
phone. The  company,  it  is  stated,  has  adopted  a  register 
and  is  now  in  a  position  to  manufacture  it  in  sufficient  quan- 
tities to  meet  the  situation.  It  is  said  that  the  register  has 
not  yet  passed  the  experimental  stage,  and  in  this  connec- 
tion the  commission  reserves  the  right  to  order  the  in- 
stallation of  a  new  device  if  that  first  put  in  proves  satis- 
factory. In  the  proposed  rates  the  commission  has  brought 
about  reductions  of  about  $3  a  year  in  the  schedule  cover- 
mg  from  600  messages  a  year  to  3000  messages  a  year. 
Beyond  that  there  is  no  reduction  from  the  proposed 
schedule.  It  is  declared  that  there  is  a  saving  of  over 
S40.000  a  year  to  4454  subscribers  in  this  particular  schedule. 
The  order  of  the  commission  is  to  remain  in  force  for  three 
vears  from  May  i  next,  and  it  is  further  ordered  that  the 
flat-rate  service  may  be  discontinued  after  Oct.  i.  igi2,  the 


subscriber    Id    gel    iIk'    option    uf    :i    meter    or    a    coin-box 
service. 

.\.s  the  telephone  company,  through  com  boxes  and  pay 
stations,  established  5  cents  as  the  standard  rate  for  local 
messages,  the  commission  states  that  it  was  strongly  in- 
clined to  insist  upon  that  being  the  maximum  rate  for  all 
sub.scribers;  but,  considering  the  advantages  derived  by 
I  he  sub.scribers  through  having  a  tcIei)hone  .it  iiand  and 
through  the  advertisement  received  from  having  their 
names  m  tlic  directory,  the  commission  decided  (li.il  a  small 
(•\tr;i   eh.'irge    should    be    imf)osed. 


Current  News  and  Notes 


Indiana  Engineering  Society. — The  annual  meeting  of 
the  Indiana  Engineering  Society  will  be  held  at  the  Deni- 
son  Hotel,  Indianapolis,  Jan.  25  to  27,  1912.  The  annual 
banquet  will  be  held  on  Friday  evening,  Jan.  26.  In  con- 
nection with  the  convention  there  will  be  an  exhibit  of 
articles  or  products  of  engineering  interest.  Mr.  Charles 
Brossmann,  Union  Trust  Building,  Indianapolis,  Ind.,  is 
secretary. 

*  *     * 

Central-Station  Business  in  191  i. — In  a  pamphlet 
issued  by  Kountze  Brothers,  the  New  York  bankers,  of 
which  Mr.  Robert  T.  Lozier  is  the  author,  an  estimate  is 
given  of  the  growth  of  commercial  central-station  business 
to  date  from  the  time  of  the  last  United  States  Census  in 
1907.  The  gross  income  for  1911  is  estimated  at  $334.- 
574,800,  an  increase  of  107  per  cent  over  1907;  total  ex- 
penses, $200,744,800,  an  increase  of  107  per  cent;  net  in- 
come, $133,829,920,  an  increase  also  of  107  per  cent. 

*  *     * 

N.  E.  L.  A.  Train  ue  Luxe. — According  to  the  New- 
York  Sun,  railroad  olBcials  are  now  working  on  an  order 
from  the  National  Electric  Light  Association  for  trans- 
portation service  in  connection  with  the  convention  of  that 
body  next  May  and  June  in  Seattle.  It  is  stated  that  the 
order  covers  forty  Pullman  cars  and  involves  a  revenue 
to  the  railroads  of  between  $70,000  and  $80,000.  The  service 
will  be  similar  to  that  arranged  for  the  meeting  of  the 
American  Bankers'  Association  in  New  Orleans  in  No- 
vember. The  cars,  which  were  first  used  by  the  bankers, 
are  of  steel  construction  throughout,  providing  wider  aisles, 
larger  rooms,  longer  and  higher  berths,  spacious  vestibules, 
mahogany-finished  woodwork,  individual  electric  reading 
lamps  in  each  berth  and  electric  fans  in  every  room.  On 
each  train  during  the  New  Orleans  trip  were  ladies'  maids, 
barbers,  valets,  stenographers.  At  every  stop  telephone 
communication  was  made  and  long-distance  as  well  as  local 
calls  were  possible.  The  morning  papers  of  each  town 
passed  through  were  on  the  train.  The  latest  magazines 
and  periodicals  were  in  the  rooms  set  aside  for  the  so-called 
"clubs"  of  men  and  women,  the  ladies'  club  being  the 
observation  car,  where  afternoon  tea  was  served  daily. 
There  were  concerts  on  board  every  evening  after  dinner 
by  professional  talent  supplemented  by  the  talking  machines 
and  mechanical  pianos.  Bridge,  poker  and  other  card 
games  had  their  special  rooms.  Each  of  the  sections  con- 
sisted of  a  baggage  car,  a  bufifet,  a  library  or  club  car. 
two  dining  cars,  one  twelve-section  drawing-room-state- 
room car.  three  seven-stateroom  and  double  drawing-room 
cars,  one  ten-room  compartment  car  and  one  six-stateroom 
observation  car.  The  breakfast  menu  included  forty-one 
items,  exclusive  of  breads  and  beverages,  and  the  luncheon 
and  dinner  cards  were  correspondingly  elaborate.  As  an 
indication  of  the  care  given  to  details,  each  patron  received 
daily  a  washcloth  hermetically  sealed  in  a  sanitary  cover- 
ing, on  which  his  or  her  name  w-as  printed. 
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Ci.EVEi.AN'i)  ICnc.inekuing  Society. — On  accouin  of  tlic 
holidays  the  Cleveland  Engineering  Society  held  no  regu- 
lar scnii-nionthly  meeting  Dec.  26.  The  next  meeting, 
scheduled  for  Jan.  9,  will  be  addressed  by  Mr.  C.  K.  Denney. 
signal  engineer  for  the  Lake  Shore  &  Michigan  Stjuthern 
Railroad,  on  the  subject  of  "Railway  Signaling."  A  gen- 
eral invitation  is  extended  to  visitors. 


■  •Engineers  will  be  held  at  llie   li(jtel   Somerset,  Boston,  on 
Jan.  15.     Among  the  speakers  will  be  President  Maclaurin. 
of   the   Massachusetts    Institute   of   Technology;    President 
Hamilton,  of  Tufts  College;  General  Hugh  Bancroft,  chair 
man  of  the  Directors  of  the  Port  of  lioston,  and  representa 
tives  of  the  national  engineering  organizations. 


Ei.ECTKiCAi.  Section  ok  Western  Society  of  Engi.neek.s. 
— Nominations  for  the  officers  of  the  Electrical  Section  of 
the  Western  Society  of  Engineers  (Chicago)  for  the  year 
1912  have  been  made  as  follows:  Chairman,  Mr.  P.  B. 
Woodworth ;  vice-chairman,  Mr.  James  Lyman;  new  mem- 
ber of  executive  committee,  Mr.  G.  T.  Seely.  The  nomi- 
nations are  usually  equivalent  to  election. 


American  Association  for  the  Conservation  of 
Vision. — Officers  of  the  A.  A.  C  X.  recently  elected  are  as 
follows:  President,  Dr.  F.  Park  Lewis;  vice-president, 
Mr.  E.  L.  Elliott;  acting  secretary,  Mr.  Douglas  C.  Mc- 
Murtrie ;  acting  treasurer,  Mr.  T.  Commerford  Martin. 
The  offices  of  the  association  have  been  moved  from  29 
West  Thirty-ninth  Street  to  105  East  Twenty-second  Street, 
.Vew  York. 

*  *     * 

Spring  Convention  New  England  N.  E.  L.  A.  Section. 
— The  annual  meeting  and  convention  of  the  New  England 
Section  of  the  National  Electric  Light  Association  will  be 
held  at  the  Hotel  Kimball,  Springfield,  Mass.,  on  Thursday 
and  Friday,  March  14  and  15,  1912.  Plans  are  being  formu- 
lated for  the  presentation  of  five  papers.  Miss  O.  A. 
Bursiel  is  secretary,  with  permanent  offices  at  149  Tremont 
Street,  Boston. 

*  *     * 

Largest  Steam  Turhine  in  New  England. — In  the  issue 
of  Dec.  23,  page  1546,  it  was  stated  that  the  newly  installed 
15,000-kw  turbo-alternator  in  the  Boston  Edison  station 
was  the  largest  in  New  England.  Since  the  Boston  unit 
was  installed  the  Rhode  Island  Street  Railway  Company 
has  put  in  operation  in  its  power  station,  in  Providence,  a 
2o,ooo-kw  unit,  which  has  been  in  regular  service  about 
seven  weeks  up  to  the  present  time. 


High-Head  Water-Power  Plant  in  Ohio. — A  hydro- 
electric development  with  a  head  of  102  ft.  is  now  under 
construction  at  Akron,  Ohio.  Approximately  2000  kw  will 
be  produced  by  water-power,  in  addition  to  a  larger  rating 
of  steam-plant  capacity  which  is  also  being  installed.  The 
water-power  portion  is  expected  to  be  completed  by  the 
fall  of  1912.  The  hydraulic  head  under  which  the  new 
l)lant  will  operate  is  the  highest  in  Ohio,  if  not  in  any  of 

the  Central  States. 

*  *     * 

Cambridge  Site  Assured  for  Massachusetts  Institute 
OF  Technology. — Mayor  Barry,  of  Cambridge,  Mass.,  has 
signed  an  order  abolishing  Amherst  Street  and  turning  over 
the  land  occupied  by  this  thoroughfare  on  the  border  of  the 
Charles  River  to  the  Massachusetts  Institute  of  Technology. 
This  step  insures  the  final  location  of  the  Institute  upon  a 
magnificent  site  on  the  Charles  River  Basin  in  the  heart 
of  the  Boston  metropolitan  district,  between  Harvard  and 
the    West    Boston    bridges    and    immediately    opposite    flic 

Back  Bay. 

*  *     * 

Annual  Dinner  of  Engineers  at  Boston. — The  third 
annual  dinner  of  the  Boston  sections  of  the  American 
Institute  of  Electrical  Engineers,  the  .American  Society  of 
Mechanical    Engineers    and    the    Boston    Society    of    Civil 


Decorative  Street-Lighting  Committee. — Chairman 
Hodge  has  called  the  first  meeting  of  the  committee  on 
decorative  street  lighting  and  electrical  advertising  of  the 
Commercial  Section  of  the  National  Electric  Light  Asso- 
ciation. It  will  be  held  in  Chicago  on  Jan.  17,  and  the 
work  of  the  committee  will  be  outlined.  The  connnittee 
consists  of  Messrs.  W.  H.  Hodge,  Chicago;  Henry 
Schroeder,  Harrison,  N.  J.;  T.  G.  Whaling,  Bloomfield, 
N.  J.;  Claude  Bender,  Cleveland;  A.  Larney,  St.  Paul: 
C.   L.   Eshleman.   Cleveland,   and    B.    W.    Mendenhall,   Salt 

Lake  City. 

*     *     * 

Boston  Edison  Company  to  Reduce  Rates. — The  Edison 
Electric  Illuminating  Company  of  Boston  will  reduce  its 
maximum  net  rate  from  1 1  cents  to  10  cents  per  kw-hour. 
beginning  with  March  i.  The  reduction  is  the  fourth  of  its 
kind  since  June,  1906,  when  the  rate  was  18  cents.  The 
forthcoming  decrease  has  been  under  consideration  by  the 
officials  of  the  company  at  the  suggestion  of  the  Massa- 
chusetts Gas  and  Electric  Light  Conunission  since  Sep- 
tember. It  is  anticipated  that  the  immediate  effect  will 
be  to  reduce  the  bills  of  the  company's  customers  by  about 
$200,000.  Those  paying  the  maximum  net  rate  constitute 
about  75  per  cent  of  the  total. 


Joint  iMeeting  of  Contractors  in  Chicago. — The  semi 
annual  meeting  of  the  Electrical  Contractors'  Association 
of  the  State  of  Illinois  will  be  held  at  the  Hotel  Sherman. 
Chicago,  on  P'eb.  2  and  3.  Meeting  jointly  with  the  state 
association  will  be  the  Chicago  Electrical  Contractors'  As- 
sociation and  the  Faraday  Electrical  Association.  There 
will  be  a  closed  session  on  Friday  morning,  Feb.  2,  and 
an  open  meeting  in  the  afternoon.  On  Saturday  afternoon 
there  will  be  an  open  meeting  with  an  unusual  feature. 
Fifteen-minute  speeches  will  be  made  on  any  subject  con- 
nected with  electrical  contracting.  For  the  best  three 
speeches  prizes  will  be  awarded  as  follows :  First  prize. 
$125;  second  prize,  $100;  third  prize,  $75.  The  prizes  will 
be  awarded  by  vote  of  the  assemblage,  and  any  member  of 
the  three  societies  may  compete.  In  the  evening  there  will 
be  a  banquet.  Mr.  Ernest  Freeman,  538  South  Dearborn 
Street,  Chicago,  may  be  consulted  in  relation  to  the 
arrangements  for  the  convention. 


Federal  Supervision  o.f  Corporations. — Secretary 
X^agel,  of  the  Department  of  Commerce  and  Labor,  in  his 
amuial  report  to  President  Taft,  declares  that  the  Sherman 
law  has  proved  to  be  an  effective  statute  and  that  a  degree 
of  combination  of  capital  is  necessary,  but  that  the  Supreme 
Court  decisions  in  the  trust  cases  have  demonstrated  that 
the  next  step  in  the  control  of  great  industrial  corporations 
will  be  the  creation  of  a  permanent  federal  agency.  This 
r.uthority  should,  by  steady  and  continuous  supervision  and 
publicity,  safeguard  the  public  interests  and  at  the  same 
time  allow  full  scope  for  necessary  and  proper  business 
efficiency  and  development.  Whether  this  agency  shall  be 
established  by  means  of  federal  incorporation  or  by  a 
federal  office  or  commission  exercising  powers  of  regula- 
tion and  supervision  may  be  a  secondary  question.  It 
would  be  a  logical  expansion  of  the  operations  and  polic\ 
of  the  Bureau  of  Corporations  to  develop  that  departmenr 
to  take  up  the  form  of  supervision  suggested. 
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SriiKi.  Mil. I.  Auoris  C  kntrai.-St.vtiun  Sh.i<VRK. —  llu- 
(  artU'Ric  Steel  Company  has  closed  a  contract  with  tin- 
Allegheny  ( Ounty  l-ifjht  Company  for  looo  hp  to  hv  uscil 
in  an  i-xpriiinrntal  way  a.s  motive  power  in  its  I'ainUT  Mill. 
Only  part  of  the  mill  is  to  he  motor-ilriven  at  i)resenl,  and 
the  results  of  o|)eration  of  electric  drive  with  central-sta- 
tion service  will  be  compared  with  the  results  in  the  rest 
of  the  mill,  where  steam  drive  is  in  use. 
«     *     * 

AnM'.M.     MKKTlNt.     OK     rllK     1 1.I.U  M  1  N  A  I  I  .\  (.     1'.  N  (.  I  M.I.K  I  N  «. 

SociKTV. —  i'he  sixth  annual  meeting  of  the  llluminatin>;  l-.n- 
i^ineerinji  S(HMcty  will  he  held  at  the  Machinery  ("luh,  50 
thurch  Street,  New  York,  at  about  8  p.  m.  on  hriday,  Jan. 
IJ.  It  will  he  i)recedcd  by  a  dinner  at  the  same  place,  be- 
.tjiimiujj  at  ():,V'  P-  n»-.  f'^r  which  $2  a  plate  is  the  charge. 
At  the  ammal  meetin};  there  will  be  addresses  by  the  re 
tiring  president,  Mr.  A.  1'..  Kennelly,  and  by  the  presidents 
and  other  executives  of  various  technical  societies.     The 

results  of  the  annual  election  will  be  announced. 

*  *     * 

Uranium  Emanation. — Mr.  James  Warriner  Moulton. 
who  has  been  conducting  a  series  of  investigations  at 
Columbia  University,  New  York,  has  discovered  what  ap- 
pears to  be  a  change  in  the  rate  of  emanation  from  ura- 
nium with  mechanical  rotation  of  the  uranium  mass.  An 
electrostatic  voltmeter  receiving  its  charge  from  the  elec- 
tricity produced  on  the  belt  of  a  small  motor  gave  an 
indication  which  varied  in  an  irregular  manner  according 
to  the  extent  of  the  mass  of  uranium  connected  inductively 
to  an  electric  circuit  with  which  it  was  revolved  by  the 
motor  belt.  The  experiments  thus  far  completed  have 
been  qualitative  only,  and  no  explanation  has  been  ofifered 
for  the  unexpected  results  obtained. 

*  *     * 

Tests  of  Electric  Meters  in  Newt  York  State. — Dur- 
ing Xovember.  191 1,  reports  of  7184  tests  of  electric  meters 
were  made  to  the  New  York  Public  Service  Commission, 
Second  District.  Of  this  number  360,  or  5.01  per  cent, 
were  fast;  5976,  or  83.19  per  cent,  were  accurate,  and  848. 
or  1 1.8  per  cent,  were  slow.  Of  the  total  of  238  companies, 
thirty-seven  did  not  report,  and  of  those  reporting  eighty- 
five  made  no  tests.  During  October,  1911,  of  7399  tests 
of  electric  meters  reported  to  the  New  York  Public  Service 
Commission.  Second  District,  354,  or  4.78  per  cent,  were 
fast;  6226,  or  84.15  per  cent,  were  accurate,  and  819,  or 
11.07  P^f  cen.t,  were  slow.  Of  the  total  of  237  companies, 
thirty-seven    did    not    report,    and    of   those   reporting    100 

made  no  teits. 

*  *     * 

Use  of  Nj:w  Code  Insulated  Wire  Enforced. — The 
Rocky  Mountain  Fire  Underwriters'  Association  has  issued, 
through  its  electrical  engineer,  Mr.  W.  J.  Canada,  notice 
that  on  and  after  April  i,  1912,  no  rubber-covered  wire  of 
sizes  from  14  to  i/o  will  be  approved  by  the  association  in 
any  installations  in  the  cities  of  Denver,  Colorado  Springs, 
Pueblo  or  Trinidad,  except  where  such  wire  is  approved, 
listed  and  labeled  by  the  Underwriters'  Laboratories  from 
examinations  and  tests  under  the  specifications  for  rubber- 
covered  wire  published  in  the  191 1  National  Electrical 
Code.  The  notice  is  sent  to  contractors,  architects  and 
lighting  companies  throughout  the  territory.  An  order  to 
the  same  effect  has  been  issued  by  Mr.  C.  L.  Reasoner,  city 
electrician  of  Colorado  Springs. 

*  *     * 

Fourteen  Million  Horse-Power  Available  in  Water- 
PowER  IN  Rivers  Draining  the  Great  Lakes. — In  an  ad- 
dress before  the  Irrigation  Congress  at  Chicago  last  month 
Prof.  Gardner  S.  Williams,  of  the  University  of  Michigan, 
estimated  as  follows  the  water-power  available  in  the  rivers 
which  drain  the  great  lakes:  St.  Mary's  River,  170,000  hp; 
Niagara  River.  7.000,000  hp ;   St.  Lawrence  River,  6,500.- 


000  hjj.  llie  .sum  of  these  available  outputs  is  equivalent 
to  one-fourth  of  the  power  which  might  be  (levelojjcd  from 
the  total  coal  production  of  the  United  States  as  mined  at 
the  present  rate,  i)rovided  all  this  coal  were  burned  under 
boilers  and  the  steam  utilized  in  the  most  motlern  and 
ellicient  engines.  Professor  Williams  also  conunented  on 
the  claims  made  by  the  navigation  interests  and  others,  that 
the  diversion  of  water  thrcnigh  the  ('hicago  Drainage  ("anal 
has  lowered  the  Michigan-Huron  lake  level.  He  pointed 
out  that  in  the  lowering  of  levels  and  destructitju  of  harbors 
navigation  is  itself  a  mo.st  active  agent,  for  when  connect- 
ing'channels  like  the  St.  Clair  and  Detroit  Rivers  are 
dredged  to  deepen  them  the  increased  flow  through  the  new 
opening  may  discharge  water  enough  to  depress  the  upper 
lake  level  and  reduce  the  dredged  channel  to  its  former 
depth.  The  Michigan-Huron  surface  has  already  been 
lowered  8  in.  in  this  way. 

*  *     * 

Opening  of  Bvlleshv  Convention. — About  200  men  at- 
tended the  opening  of  the  third  annual  convention  of 
H.  M.  Byllesby  &  Company  and  Affiliated  Companies  at  the 
Congress  Hotel,  Chicago,  on  Jan.  2.  About  half  were 
from  the  main  Chicago  office  and  others  from  the  various 
Byllesby  properties  all  over  the  country,  quite  a  delegation 
coming  from  the  Pacific  Coast.  Mr.  T.  K.  Jackson,  of 
Mobile,  Ala.,  chairman  of  the  convention,  called  the  gath- 
ering to  order  at  the  opening  session,  and  then  retired  in 
favor  of  Mr.  Henry  M,  Byllesby,  founder  and  president  of 
the  company,  who  delivered  an  inspiring  address  of  wel- 
come, the  keynote  of  which  was  that  in  the  Byllesby  organi- 
zation the  effort  is  made  to  raise  opportunity  and  profit- 
sharing  to  the  maximum  and  to  reduce  selfishness  to  the 
minimum.  The  speaker  gave  some  striking  statistical  state- 
ments, including  one  to  the  effect  that  the  various  Byllesby 
utilities  serve  over  140  communities  and  over  190,000  cus- 
tomers. The  responsibility  that  goes  with  public  service 
of  this  diversity  and  magnitude  is  sobering,  said  Mr.  Byl- 
lesby. ^  Sessions  of  the  convention,  with  papers  and  dis- 
cussions, were  held  on  Jan.  2-5,  inclusive,  and  will  be  re- 
ported next  week.  The  delegates  were  entertained  at 
luncheon  every  day  by  the  company,  without  leaving  the 
hall,  and  the  affair  was  a  combination  of  a  convention  of 
keen  electrical  operating  men  and  a  large  family  gathering. 

*  *     * 

Use  of  Aluminum  for  Magnet  Winding. — Aluminum 
is  about  one-fourth  as  heavy  as  copper,  has  a  specific  re- 
sistivity not  quite  three  times  as  great,  and  naturally  forms 
on  its  surface  an  oxide  which  has  a  comparatively  high 
electrical  resistance,  so  that  for  winding  coils  of  the  light 
metal  no  other  insulation  is  usually  needed.  Abroad  advan- 
tage has  been  taken  of  these  properties  in  making  magnets 
and  field  coils  of  all  kinds,  although  in  America  less  atten- 
tion has  been  given  to  such  construction.  Several  thousand 
railway  motors  are  reported  in  service  in  England  using 
aluminum  field  coils.  For  winding  work  the  natural  oxide 
of  the  aluminum  surface  is  thickened  by  a  corroding  treat- 
ment. Even  the  natural  oxide  presents  good  electrical  in- 
sulation, but  with  the  thickened  coating  practically  no  elec- 
trical leakage  can  be  discovered.  For  wires  up  to  No.  16 
equivalent  carrying  capacity  aluminum  is  declared  to  have 
considerable  space  economy  over  cotton-covered  copper 
wire,  while  in  sizes  above  No.  16  it  occupies  nearly  the 
identical  volume.  The  entrance  of  moisture  to  such  an 
aluminum  coil  does  not  impair  the  insulation,  but  actually 
tends  to  improve  it,  since  a  thicker  coating  of  insulating 
oxide  is  formed.  This  oxide  is,  of  course,  fireproof,  and 
withstands  high  temperatures  without  injury.  An  Ameri- 
can manufacturer  of  large  lifting  magnets  is  now  prepar- 
ing to  build  these  coils  with  aluminum  windings.  Such  a 
magnet  can  be  constructed  with  about  one-third  the  weight 
and  the  same  amp-turns  and  carrying  capacity  as  the 
copper  coil. 


110,000-VOLT  TRANSMISSION  SYSTEM 

OF  THE  PROVINCE  OF  ONTARIO. 


Work  of    the    Hydro-Electric    Power    Commission   in 
Distributing  Electricity  to  Municipalities  and  Farmers. 


Organization  of  the  Commission — Form  of  the  Contracts  with 
Municipalities — General  Description  and  Specifi- 
cations of  Standard  Towers — Method 
of    Erecting    Towers. 


NTARIO'S  great  scheme  for  the  utiliza- 
tion of  its  water-powers  has  been  ac- 
complished, and  the  most  populous  of 
the  provinces  of  Canada  has  now  in 
actual  service  one  of  the  most  extensive 
transmission  systems  in  the  world  and 
one  operating  at  the  highest  potential 
at  present  in  commercial  use.  Two 
hundred  and  eighty-one  miles  of  iio,- 
ooo-volt  lines  and  i8o  miles  of  13,200- 
6600-volt  lines  supply  energy  to  twenty- 
nine  municipalities  at  cost,  and  the 
work  has  been  carried  through  to  completion  for  less  than 
the  estimate.  A  complete  account  of  the  engineering  fea- 
tures of  the  hydroelectric  scheme  is  given  in  what  follows. 

GENERAL. 

The  Hydro-Electric  Power  Commission  of  the  Province 
of  Ontario  is  a  government  corporation  which  was  ap- 
pointed by  the  Provincial  Legislature  of  Ontario  in  order 
to  provide  for  the  development,  generation,  transmission 
and  distribution  of  hydroelectric  encgy  at  cost  to  the 
various  municipalities  desiring  it  throughout  the  Province. 
The  success  of  the  commission  is  due  to  the  energy  of  the 
present  chairman,  Hon.  Adam  Beck,  who  has  been  identified 
with  this  movement  since  its  inception,  the  support  of  the 
project  by  the  public  and  press  irrespective  of  politics,  and 
the  loyalty  of  a  wisely  selected  engineering  staff. 

In  order  that  this  government  enterprise  may  be  thor- 
oughly understood,  it  will  not  be  amiss  to  give  a  concise 
history  of  its  inception  and  development,  following  as  it  did 
the  popular  demand  by  the  people  for  cheaper  electrical 
energy  for  industrial,  lighting  and  heating  purposes. 
Owing  to  the  fact  that  there  are  no  coal  mines  in  Ontario, 
the  Province  is  dependent  upon  outside  sources  for  its  fuel 
supply.  Any  contingency  such  as  a  strike,  the  enactment  of 
a  prohibitory  export  law  or  an  increase  in  the  cost  of  coal 
would  seriously  affect  the  Province. 

The  rapid  development  of  electrical  apparatus,  the  in- 
creased popular  uses  of  electricity  and  the  establishment  of 
numerous  hydroelectric  generating  plants  in  the  vicinity  of 
Niagara  Falls  had,  even  as  early  as  1900,  been  closely  fol- 
lowed by  the  people  of  the  Province.  Public  sentiment 
which  demanded  that  the  Province  should  share  in  the 
great  heritage  bestowed  upon  it  in  the  water-power  at 
Niagara  Falls  resulted  in  the  appointment  of  the  llydro- 
Electric  Power  Commission  of  Ontario,  which  is  now  en- 
gaged in  supplying  the  various  numicipalities  throughout 
the  Province  with  hydroelectric  energy. 


Late  in  April,  1900,  the  Toronto  Board  of  Trade  ap- 
pointed a  committee  to  investigate  the  feasibility  of  trans- 
mitting electric  energy  from  Niagara  Falls  to  Toronto. 
There  was  some  question  at  that  time  as  to  whether  or  not 
this  proposed  Niagara  connection  should  be  municipally  con- 
trolled. Several  meetings  attended  by  representatives  from 
the  various  municipalities,  the  Canadian  Manufacturers' 
Association  and  the  Board  of  Trade  followed  this  first  gath- 
ering. Numerous  resolutions  were  later  presented  to  the 
government  then  in  power  requesting  the  appointment  of  a 
commission  to  investigate  the  matter.  The  Legislature 
complied  with  this  request,  and  in  June,  1903,  an  act  was 
passed  authorizing  any  two  or  more  municipalities  to  ap- 
point commissioners  to  investigate  and  report  the  desirabil- 
ity of  establishing  generating  plants,  transmitting  electrical 
energy  for  the  production  of  power,  light  and  heat,  and  the 
probable  cost  of  such  installations.  Acting  upon  this 
authority,  a  meeting  of  representatives  of  seven  municipali- 
ties interested  was  held,  on  Aug.  12,  1903.  A  commission 
was  appointed  which  consisted  of  Messrs.  E.  W.  B.  Snyder, 
Waterloo;  Adam  Beck,  London;  W.  F.  Cockshutt,  Brant- 
ford,  and  P.  W.  Ellis,  Toronto.  This  commission  prepared 
and  published  on  March  28,  1906,  a  comprehensive  report. 

In  the  meantime  a  new  government  came  into  power. 
The  Hon.  Adam  Beck,  who  had  previously  given  a  great 
deal  of  time  and  thought  to  the  subject,  took  the  matter  up 
with  this  government,  of  which  he  was  a  member,  with  the 
result  that  on  July  5,  1905,  a  permanent  Hydro-Electric 
Power  Commission  for  the  Province  of  Ontario  was  in- 
corporated by  the  Legislature,  consisting  of  Mr.  Beck  as 
chairman,  Mr.  George  Pattinson,  M.P.P.,  of  Preston,  and 
Mr.  P.  W.  Ellis,  of  Toronto.  Mr.  Ellis  subsequently  re- 
signed because  of  ill  health,  and  Mr.  John  Milne,  of  Hamil- 
ton, was  appointed  to  fill  the  vacancy.  This  commission 
made  a  thorough  investigation  of  the  developed  and 
undeveloped  water-power  of  the  Province.  Its  report 
showed  conclusively  that  not  only  was  the  transmission  of 
electric  energy  from  Niagara  Falls  to  the  municipalities  in 
the  Province  practicable,  but  that  this  energy  could  be 
transmitted  and  sold  at  a  lower  rate  than  was  at  that  time 
being  charged.  As  a  result  the  largest  and  most  influential 
deputation  that  ever  waited  on  the  government  in  the  his- 
tory of  the  Province  came  to  Toronto  and  placed  its 
views  on  record.  A  second  commission,  which  still  holds 
office,  was  appointed  in  May,  1906.  and  consisted  of  the 
Hon.  Adam  Beck,  chairman;  Hon.  J.  S.  Hendry,  Hamilton, 
and  Mr.  W.  K.  McNaught,  Toronto.  It  was  invested  with 
the  powers  necessary  to  provide  for  the  development,  gen- 
eration and  transmission  of  hydroelectric  energv  at  cost  to 
the  various  municipalities  in  the  Province  of  Ontario. 

CONTRACTS. 

By-laws  were  submitted  to  the  various  municipalities 
throughout  western  Ontario  in  January,  1907,  authorizing 
the  various  incoming  councils  to  deal  with  the  Hydro-Elec- 
tric Power  Commission.  These  by-laws  were  unanimously 
carried  in  most  cases,  and  active  steps  were  at  once  taken  to 
obtain  electric  energy  from  the  commission.  At  that  time 
there  were  several  hydroelectric  power  companies  at 
Niagara.  The  government,  through  the  commission,  re- 
quested these  companies  to  submit  tenders  for  the  supply  of 
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ciicrjjy  to  tile  |)rtivmoial  systrm,  siticf  ii  did  iim  w  i>li  to 
interfere  in  any  way  with  vested  capital.  After  lcnf;tl>y 
negutiatidtis  and  carefnl  consideration  of  the  tenders  by 
the  commission  the  contract  was  fmallv  awarded  the 
Ontario  I'ower  Conipanv 


Section  E-F 


Pig.    1 — Standard    Double-Circuit   Short- Leg    Transmission    Tower. 

An  agreement  was  made  on  Aug.  12,  1907,  which  re- 
quired the  delivery  to  the  commission  of  electric  energy 
at  60,000  volts  pressure.  Later,  after  careful  investigation, 
it  was  decided  to  change  the  transmission  voltage  for  the 
system  to  110,000  volts.  Accordingly,  on  March  19,  1908. 
a  new  agreement  was  made  by  which  the  commission  agreed 
to  take  energy  from  the  generators  of  the  Ontario  Power 
Company  at  12,000  volts.  From  this  voltage  it  was  to 
be  stepped  up  by  the  commission  to  the  required  potential 
for  the  transmission  system.  The  price  agreed  upon  was 
$9.40  per  hp  per  annum  up  to  25,000  hp.  When  the  quantity 
laken  or  reserved  shall  exceed  this  amount  the  price  is  to 
be  reduced  to  $9  per  hp  per  annum. 

The  municipalities  of  Toronto,  Hamilton,  London,  St 
Thomas,  Brantford.  Gait,  Stratford,  Woodstock,  Guelph. 
Waterloo,  St.  Mary's,  Hespeler  and  New  Hamburg  sub- 
mitted by-laws  authorizing  the  raising  of  funds  to  cover 
the  cost  of  a  distribution  system  for  the  energy  purchased 
from  the  commission  in  January,  1908.  These  by-laws 
were  carried  by  large  majorities.  Ingersoll  contracted  with 
the  commission  at  a  later  date.  The  commission  entered 
into  agreement  the  succeeding  May  to  supply  energy  to 
municipalities  as  follows:  Toronto,  10,000  hp ;  London, 
5000  hp ;  Guelph,  2500  hp ;  Stratford,  1000  hp;  St.  Thomas. 
1500  hp;  Woodstock,  1200  hp;  Berlin,  1000  hp;  Gait,  1200 
hp;  Hespeler,  300  hp;  St.  Mary's,  500  hp;  Preston,  600  hp; 
Waterloo,  695  hp;  New  Hamburg,  250  hp;  Ingersoll,  500  hp. 

Since  that  date  the  following  municipalities  have  con- 
tracted with  the  commission:     Hamiltort,  1000  hp;  Tilson- 


biirK.  500  hp;  Hrami)ton,  1300  hp ;  Weston,  250  lip;  Diindas, 
fxio  lij) ;  Sea  forth,  400  hp;  Mitchell,  200  h\). 

SYSTEM. 

I  lie  jjeiieral  map  shows  the  extent  of  the  high-tcnsioii 
system  as  constructed.  There  are  at  the  |)resent  time  281 
miles  of  line  sectionalizeil  as  shown  in    Table  I. 


rAlll.K    1. —  HIGH-TENSION 

SYSTEM   OH  ONTAKIO 

Nomenclature  of  Sections. 

Miles. 

Towers. 

CircuiU  at 
Present 
Erected. 

Section  A     Niagara  Falls—  Dundaa 

Section  H-  Dundas     Toronto 

SI. 4 
3')   I 
22  6 
21. H 

25.4 

25.3 

19.1 

.25.1 

13.5 
23.6 
13.4 

Double-circuit 
Double-cjrcuit 
Double-circuit 
Double-circuit 

Double-circuit 
Double-circuit 
Double-circuit 
Double-circuit 

Single-circuit 
Single-circuit 
Double-circuit 

2 

Section  U^Woodstock— London 

1 

Section  (i     Onclijh  —Berlin 

Section  II     lierlin     Stratford 

Section  I  —Stratford— St.  Mary's 

Section  J— St.  Mary's— London 

Section  K — London — St.  Thomas 

It  will  be  noted  that  while  two  circuits  are  erected  in 
Sections  A  and  B,  only  one  circuit  is  erected  throughf)ui 
the  rest  of  the  system.  The  reason  for  this  is  apparent 
upon  examination  of  the  general  plan  of  the  system 
.Ml  the  stations  beyond  Dundas,  with  the  exception  of 
Toronto  and  St.  Thomas,  are  on  a  loop  circuit  and  as  a 
result  may  be  served  from  Dundas  in  either  direction 
around  the  loop.  Under  normal  operating  conditions,  the 
direction  of  current  flow  is  from  Dundas  to  London  on  the 
south  side  and  from  Dundas  to  St.  Mary's  on  the  north 
side  of  the  loop,  the  line  between  St.  Mary's  and  London 
being  held  in  reserve. 

The  main  step-up  transformer  station  is  located  ai 
.Miagara  I^'alls,  Ontario,  where  the  energy,  purchased  from 
the  Ontario  Power  Company  and  supplied  at  12,000  volts. 
25  cycles  through  a  2200-ft.  conduit  line,  is  stepped  up  to 
110,000  volts   for  delivery  to  the  three-phase  high-tension 
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Fig.  2 — Standard  Tower  with  Two  Circuits  and  Ground  Cable. 

lines.     The  present  installed   transformer  capacity  at   this 
station  is  27,000  kw. 

The  110,000-volt  pressure  is  stepped  down  to  13,200  and 
6600  volts  for  local  and  low-tension  distribution  at  the 
following  points,  the  installed   transformer  capacity  being 
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Fig.    1 — Standard    Dot 
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given  for  each  substation:  Dundas,  2250  kw ;  Toronto,  ble  route.  This  prehminary  examination  was  undertaken 
7500  kw;  London,  3750  kw ;  Guelph,  2250  kw ;  Preston,  with  the  primary  intention  of  adopting  a  route  parallel  to 
2250  kw:  Berlin,  2250  kw;  Stratford.  2250  kw  ;  St.  Mary's.      traveled    roads   wherever   possible,    in    order   to   reduce   the 


Pig.    3 — Standard    Double-Circuit    Tower. 


Fig.    4 — Standard    Single-Circuit    Tower. 


Fig.  5 — Anchor  Tower, 
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Fig.  6 — Angle  Tower. 


Fig.    7 — Small     Angle    Tower. 


Fig.   8 — Toronto    Entrance   Tower. 


2250  kw ;  Woodstock.  2250  kw ;  St.  Thomas,  2250  kw ;  Port  transportation,  maintenance  and  patrol  costs  to  a  minimum. 

Credit,  3750  kw.  In  selecting  the   route  care   was  also  taken  to  avoid  any 

SURVEYS.  sections  of  country  subject  to  electric  storms.    In  fact,  some 

The  territory  embraced  by  the  high-tension  system  was  projected  and  otherwise  favorable  routes  were  abandoned 

first  covered  by  reconnaissance  to  determine  the  most  feasi-  as   a    result    of   information    obtained    from    telephone   and 
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telegraph    companies  already    located    in    those    vicinities. 
After   llie   various   routes   had   been   selected   an    iustru 
nient   survey    was  made.      No   profiles  of   the   route   were 
necessary,   for  the  towers  were  located  and  staked  in  the 
lield.    and    llie    locations    thus   established    were    ploltcd    on 
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field  stones 


Fig.  9 — Standard  Footing   Setting. 

the  plans.  These  plans  were  used  by  the  commission  in 
purchasing  right-of-way,  and  later  by  the  contractor  for 
the  location  of  the  towers.  The  tower  locations  were  staked 
out  by  small  transit  parties  sent  into  the  field  ahead  of  the 
construction  gangs.  They  first  set  a  hub  marking  the 
center  of  the  tower  base  and  then  two  offset  hubs  along  the 
tower  tangent  marking  the  center  of  opposite  sides  of  the 
square  base  of  the  tower.  A  reference  stake  was  also 
driven,  upon  which  were  marked  the  number,  type  and 
chainage  of  the  tower. 

RIGHT-OF  WAY. 

The  substation  sites  were  purchased  by  the  commission, 
and  the  transmission  line  right-of-way  was  acquired 
as  easements,  giving  the  commission  the  right  for  thirty 
years  to  enter  upon  property  and  to  construct,  maintain, 
operate,  repair  and  patrol  the  transmission  line.  Every 
property  owner  along  the  route  of  the  transmission  line 
signed  an  agreement  whereby,  for  an  agreed  amount 
mentioned  therein,  these  rights  and  privileges  were  con- 
ferred upon  the  commission  for  thirty  years.  The  re- 
muneration included  compensation  for  all  trees,  houses, 
barns  or  other  obstructions  which  were  removed  perma- 
nently from  the  right-of-way.  Patrol  rights  were  only 
purchased  on  cross-country  sections,  not  being  needed 
where  the  line  followed  the  highways.  The  patrol  paths 
are  4  ft.  wide  and  are  provided  with  light  steel  gates  at  all 
intersecting  fences. 

The  commission  has  the  right  to  renew  these  contracts 
at  the  end  of  thirty  years  at  the  original  price  or  at  a 
price  to  be  settled  by  mutual  agreement  or  arbitration. 
This  method  of  acquiring  right-of-way  dispensed  with  the 
necessity  for  fencing,  and  permits  the  land  under  the  line 
and  between  the  legs  of  the  towers  to  be  cultivated. 

FOOTINGS. 

The  standard  tower  footings  consist  of  riveted-steel  gril- 
lages 28  in.  square  for  each  leg  of  tower,  buried  in  the  soil 


at  a  depth  of  about  7  ft.  and  bolted  to  an  8-ft.  leg  angle 
projecting  12  in.  to  15  in.  above  the  natural  surface  of  the 
ground.  Similar  footings  are  used  for  long  span  and  cor- 
ner towers.  The  steel,  however,  is  iicavier,  and  the  gril- 
lages are  42  in.  square. 

The  grillages  were  shop-riveted  and  liu-  kg  angles  bolted 
to  them  in  the  field.  The  footing  steel  was  not  galvanized, 
receiving  instead  two  coats  of  special  protective  paint. 
Approximately  1000  tons  of  footing  steel  were  required  for 
the  contract. 

The  four  footing  pits  required  for  each  tower  were 
blocked  out  by  two  men  with  a  light  wooden  templet 
from  the  three  hubs  previously  set.  A  gang  of  laborers 
followed  to  excavate  the  pits  to  a  minimum  depth  of  7  ft. 
6  in. 

Closely  following  this  gang  came  one  of  twelve  men  and 
a  foreman.  They  carried  a  steel  templet,  the  corner  posts 
of  which  had  the  same  slope  as  the  leg  angles  of  the  towers. 
This  gang  dropped  the  footings  into  the  pits,  bolted  the 
leg  angles  of  the  footings  securely  to  the  corner  posts  of 
the  templet  (Fig.  10),  lined  it  up  with  the  three  hubs  set 
by  the  locating  party,  leveled  it  on  four  sides  with  a  spirit- 
level,  placed  the  field  stones,  back-filled  the  pits  and  thor- 
oughly tamped  them  with  iron  tamping  bars,  as  shown  in 
Fig.  9.  This  gang  also  carried  water  to  wet  the  back- 
fill as  it  was  replaced.  An  average  day's  work  for  this 
gang  under  favorable  conditions  was  five  sets  of  footings  a 
day.  The  labor  cost  on  standard  tower  footings  in  moist 
or  dry  soil  was  from  $15  to  $25  a  set.  This  included  the 
cost  of  excavation,  setting  and  back-filling. 

In  places  where  quicksand,  rock  or  very  wet  soil  was  en- 
countered special  construction  was  necessary  and  another 
gang  was  employed  for  this  purpose.  In  swamp,  where 
good  bottom  was  within  reach,  the  pits  were  shored  and  the 
soft  material  was  removed.  The  shoring  was  left  in  place 
and  the  pits  refilled  to  the  proper  depth  with  good  material. 
The  footing  was  then  set  in  the  usual  way.  In  permanently 
wet  clay  or  clay  loam  auxiliary  grillages  were  placed  above 
and  below  the  ordinary  steel  grillages  to  distribute  bearing 
pressure  further  and  increase  the  upheaval  resistance.  This 
auxiliary  grillage  consisted  of  two  cross-laid  layers  of 
4-in.  plank  5  ft.  long  spiked  together  below  and  four  3-in. 
planks  cross-laid  and  spiked  above  the  steel  grillage.  Where 
rock  was  met  less  than  6  ft.  from  the  surface  a  fox- 
tailed  anchor  bolt  with  pier  construction  was  used  (illus- 
trated in  Fig.  11).  Connections  between  the  lower  legs  and 
the  anchor  bolts  were  made  by  means  of  heavy  steel  shoes. 
Where  corner  towers  were  placed  on  long  spans,  large 
angles  or  in  poor  locations  the  concrete  footings  shown 
in  Fig.  12  were  used.     The  cost  of  this  footing,  including 


Fig.    10 — Footing    Being    Set,    Showing    Templet. 

material  and  labor  on  excavation  and  forms,  was  from  $50 
to  $190,  the  higher  cost  occurring  in  isolated  locations  not 
easily  accessible.  The  standard  steel  grillage  and  leg 
angles  weighed  690  lb.  per  tower,  while  special  heavy 
footings  weighed   1830  lb. 
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TOWERS. 

The  towers  are  constructed  of  open-hearth  medium  steel 
and  were  built  from  designs  prepared  by  the  engineers  of 
the  Hydro-Electric  Power  Commission  in  competition  with 
designs  submitted  by  the  contractor.     Sample  towers  were 


This  assembling  gang  working  winter  and  summer  could  as- 
semble an  average  of  about  three  and  one-half  towers  a 
working  day.  Under  favorable  summer  conditions  from 
five  to  six  towers  a  day  were  assembled.  The  average 
winter   and   summer   labor   co.'^t    for   assembling   a   double- 
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Fig.     II — Rock    Footing    and    Details. 

built  from  both  designs,  and  exhaustive  tests  at  the  shops 
of  the  tower  manufacturers  proved  that  the  tower  built 
from  the  commission's  design  was  the  stronger  tower 
of  the  two.  This  tower  withstood,  without  appreciable 
injury,  a  horizontal  stress  of  20,000  lb.  at  the  center  of  the 
lower  cross-arm,  and  finally  failed  at  20,950  lb. 

The  average  cable  span  length  on  tangents  for  level  coun- 
try is  550  ft.  This  is  varied  elsewhere  to  suit  topographical 
conditions.  Approach  spans  to  angles  in  the  center  line 
vary  from  400  ft.  on  angles  up  to  8  deg.  to  100  ft.  on  angles 
of  45  deg.,  the  maximum  angle  turned  on  one  tower.  The 
towers  were  delivered  "knocked  down"  in  bundles  to 
various  railway  sidings  and  transported  by  team  to  the  line. 
All  connections  were  made  by  means  of  galvanized  bolts, 
the  required  number  being  delivered  with  each  tower. 

An  assembling  gang,  usually  consisting  of  eighteen  men 
including  a  foreman  and  sub-foreman,  followed  over  the 
ground  previously  covered  by  the  footing  gang.  Two  men 
from  this   assembling  gang  went   ahead   to  break   out  the 
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Fig.   12 — High   Tower   Footing. 

circuit  tower  was  $10;  the  maximum  cost  in  winter  with 
heavy  snow  was  $24,  and  in  summer  with  good  weather 
conditions  $6.25  a  tower.  The  single-circuit  towers  were 
assembled  ii|  summer  at  an  average  cost  of  $7.35  a  tower. 
The  erection  gang,  consisting  of  five  or  six  men  with  a 
foreman  and  team,  followed  the  assembling  gang.  Gin- 
poles,  A-frames  and  shear-legs  were  variously  employed  to 
erect  the  towers,  the  shear-leg  method  being  found  the  mosi 
satisfactory.  The  method  of  erection  was  as  follows: 
Temporary  stiffening  struts  were  bolted  to  the  tower 
legs;  then  the  shear-legs  were  placed  in  a  vertical  position 
about  the  center  of  the  tower  base  and  the  toes  securely 
snubbed;  a  heavy  line  leading  from  a  set  of  double  blocks 
was  then  carried  over  the  shear-legs  and  attached  to  the 
tower  just  below  the  lower  arm;  the  blocks  were  snubbed 
to  "dead-men"  and  the  tower  drawn  into  a  vertical  position 
by  a  team,  after  which  stiffening  struts  were  removed  and 
the  tower  legs  bolted  to  the  footing  angles.  The  average 
rate  of  erection  under  various  conditions  was  about  four 


Fig.    13 — Erecting   Tower   with    Gin    Pole. 


bundles  and  lay  out  the  towers  on  the  ground.  The  main 
gang  assembled  the  body  of  the  tower.  The  cross-arms  were 
assembled  by  a  gang  of  three  men  and  a  sub-foreman  fol- 
lowing the  latter.  All  bolts  were  drawn  up  tight  and  the 
projecting  threads  burred  with  a  hammer  or  center-punch. 


Fig. 


-Erecting   Tower  with   Shear   Legs. 


towers  a  working  day.  During  the  summer  and  in  good 
country  eight  towers  a  day  could  be  erected  in  straight 
runs  by  the  erection  gang.  The  average  labor  cost  for 
erecting  double-circuit  towers  was  $4.75  a  tower,  the  mini- 
mum cost  $2.45.     .Single-circuit  towers  were  erected  at  an 
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avciiij^c  CDSt  ot  $3.50  a  tower.     All  work  on  Mii^^lc-circiiii 
towi-rs  was  done  in  llic  summer  and  early  aulunm. 

The  donl)le-circuit  towers,  of  the  general  design  shown 
'"   J''>i-  ^^  -ire  classified  as  "standard  towers,"  "line  aiudior 


Fig.   15 — Special    Towers.    Welland   Canal    Crossing. 

towers,"    and    "corner    and    long-span    towers.         (leneral 
specifications  are  given  in  Table  11. 

T.\ULE    II. SPECIFICATIONS    F(Jk     DOUBI.E-CIKI  U  11      TOW  KK.-^. 


.\veraged  assembled  weight,  gal- 
vanized, without  footing 

Total  over-all  height 

Total  spread  of  upper  arm 

Total  spread  of  lower  arm 

Dimensions  of  base 

Height  of  lower  cable  suspension 
from  ground 

Spacing  of  insulator  connections.. .  . 

Minimum  distance  of  cable  from 
tower  leg;  maximum  swing.  .  . 

Total  number  of  towers  required . 


Standard 
Towers. 


3995  lb. 
65  ft.    6  in. 

16  ft.  10  in. 
35  ft.     2  in. 

17  ft.  sq. 

45  ft 
9  ft. 

3  ft.     6  in. 
2295 


Line 
Anchor 
Towers. 


4560  lb. 
61  ft.    4  in. 

1 7  ft.    6  in. 
39  ft.     6  in. 

18  ft.  sq. 

45  ft. 
10  ft. 

5  ft.  10  in. 
105 


Comer  and 

Long-Span 

Towers. 


5020  lb 
61  ft.     4  in 

17  ft.     6  in 
39  ft.     6  in 

18  ft.  sq. 

45  ft. 
10  ft. 

5  ft.  10  in 
176 


The  single-circuit  towers,  of  the  general  design  shown  in 
Fig.  4,  are  classified  as  "standard  towers"  and  "anchor 
towers."    General  specifications  are  given  in  Table  III. 

TABLE   III. SPECIFICATIONS   FOR   SI  N^GIE-CIKCUIT  TOWERS. 


.Average  assembled  weight,  galvanized,  with 

out  footinp 3200  lb. 

Total  over-all  height 64  ft.  6  in. 

Total  spread  of  arms 18  ft.  3  in. 

Dimensions  of  base 16  ft.  sq. 

Height    of     lower    cable    suspension     from 

ground 45  ft. 

Minimum  distance  of  cable  from  tower  leg. ...         6  ft. 

Total  number  of  towers  required [  335 


Standard 
Towers. 


Anchor 
Towers. 


3450  lb. 
67  ft. 
18  ft.  3  in 
16  ft.  sq. 

50  ft. 
6  ft. 


donble  Circuit  towers  designed  to  support  the  lower  con 
ductors  50  ft.,  55  ft.  and  70  ft.  above  ground,  employed 
lor  crossing  high-tension  transmission  lines;  forty  double- 
circuit  towers  (big.  K)  designed  to  give  70-ft.  conductor 
clearance  above  ground,  employed  within  the  corporate 
limits  oi  Toronto;  two  double-circuit  towers  giving  150-fi 
navigable  clearance  over  the  Welland  Canal,  and  thirty-six 
liorn-gap  towers  19  ft.  in  height  at  station  entrances. 

The  towers  used  in  crossing  the  Welland  Canal  (iMg.  15; 
weighed  25  tons  each  and  were  erected  on  specially  designed 
rein  forced-concrete  footings.  The  conii)lete  .system  re- 
tpiired  in  all  ,3040  towers,  and  the  total  weight  of  galvanized 
material  ordered  was  6200  tons. 

Subse(pient  articles  will  describe  the  insulators  and  in- 
sulator tests,  the  aluminum  cable  and  its  erection,  substa 
tions  and  intcrswitching  stations,  low-tension  lines,  etc. 


THE  COMPARATIVE  VALUES  OF 

WATER-POWER  AND  STEAM  POWER. 


Advantages  and  Disadvantages  of  Hydroelectric  Stations 

for  Central-Station  Service  Compared  with 

Steam-Driven  Stations — Financial 

Considerations  Involved. 


In  addition  to  the  above-mentioned  standard  towers,  the 
following    special    towers    were    required:       Twenty-eight 


By  a.  C.  Dunham. 

THE  utilization  of  the  water-powers  of  the  country 
has  become  a  question  of  considerable  importance 
to  the  public.  Their  value  has  been  greatly  con- 
tused by  misstatements  made  by  promoters,  some  of  them 
made  unintentionally  and  others  made  carelessly  and  per- 
haps purposely. 

The  writer  has  thought  it  best  to  try  to  analyze  the 
i[uestion  of  water-power,  considering  the  various  and  many 
conditions  under  which  it  has  been  and  can  be  developed, 
and  to  give  some  idea  of  what  constitutes  its  value  and 
what  are  its  advantages  and  disadvantages  compared  with 
steam. 

The  question  divides  itself  naturally  into  different  heads 
which  have  to  be  analyzed  and  discussed  separately.  In 
the  first  place,  although  water-power  was  of  much  greater 
value  relatively  than  steam  from  fifteen  to  twenty  years 
ago,  the  cost  of  steam  has  greatly  declined  since  then, 
but  water-power  still  remains  at  about  the  ame  level. 
The  public  has  lost  sight  of  this  fact  owing  to  ignorance 
of  the  immense  advance  made  in  the  art  of  steam  genera- 
tion and  utilization.  Another  point  which  is  steadily  over- 
looked is  the  fact  that  the  value  of  a  hydroelectric  station 
does  not  depend  upon  its  average  output,  but  under  most 
circumstances,  especially  if  it  is  a  new  development  and 
not  already  connected  with  a  steam  station,  the  minimum 
is  the  only  output  to  be  considered  for  valuation  purposes. 
Unfortunately  valuations  are  generally  based  on  the  aver- 
age output  taken  in  connection  with  the  maximum  power 
available.  Of  course,  it  would  be  very  difficult  to  determine 
the  relative  values  of  water-power  and  steam-power  under 
all  possible  conditions,  but  in  general  the  price  of  coal  is 
the   determining    factor. 

Forming  part  of  this  article  are  facts  elicited  in  the 
legal  test  between  the  city  of  Worcester,  Mass.,  and  the 
owners  of  certain  mills  situated  on  the  Blackstone  River. 
In  this  suit  the  relative  value  of  steam-power  alone  and 
steam-power  used  in  connection  with  six  water-powers  was 
determined   by   very   careful   engineering   analysis. 

The  accompanying  tables  are  based  on  values  given  by 
Mr.  A.  F.  Nagle,  in  his  "Analysis  of  the  Commercial  Value 
of  Water-Power.'" 

Table  V,  giving  the  cost  of  power  at  Tariflfville,  Conn., 
as  developed  by  the  Hartford  Electric  Light  Company  from 
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1901  to  1910,  clearly  shows  that  if  the  water-power  were 
continuous  it  would  possess  a  value  several  times  greater 
than  when  connected  with  a  steam  station,  yet  owing  to 
the  fact  that  it  steadily  varies  its  value  is  considerably 
lessened. 

The  Farmington  River  has  a  reservoir  at  Otis  which  is 


or    insurance    the    Schaghticoke    station    would    have    been 
worthless   for  a  large  part  of  the  time. 

On  the  Ilousatonic  River  there  is  a  fall  of  no  ft.,  which 
is  quite  sufficient  to  determine  the  value  of  water-power 
under  very  good  circumstances.  The  station  on  that  river 
has   six   generators  of   1000  kw  each,  which   are  so   rated 


TABLE    1. ESTIMATED    ANNUAL    COST*    OF    STEAM-POWER    PER   INDICATED  HP.      SIMPLE  CONDENSING  ENGINES, 


Horse-power 


Cost  of  plant  per  hp 

Cost  of  banking   (no   heating),    repairs,   supplies, 
engineer,  etc.,  perhp 

Annual  (3060  hours)  cost  of  coal  at  $4.50  per  long 
ton  per  hp 

Total  annual  cost  per  hp 


SO. 


$90.00 

9.00 

25.00 
34.00 


75. 


$75.00 

8.50 

22.00 
30.50 


100. 


$65.00 

8.20 

20.00 
27.20 


ISO. 


$57.00 

8.30 

17.00 
25.30 


200. 


$51.00 

8.60 

15.30 
23.90 


250. 


$47.00 


15.00 
23.30 


300. 


$45.00 

7.90 

14.60 
22.50 


400. 

500 

$43.00 

$42.00 

7.85 

7.80 

13.85 

13.00 

21.70 

20.80 

•These  prices  do  not  include  interest  on  plant  or  cost  of  deterioration. 


supposed  to  store  sufficient  water  to  supply  the  entire 
power  needs  of  the  river  for  two  months.  It  was  origi- 
nally supposed  to  contain  enough  water  for  this  purpose 
for  three  months,  but  owing  to  the  decline  in  the  amount 
of  rainfall  and  storage  a  two  months'  supply  is  all  that 
can  be  counted  on,  so  that  it  will  compare  very  favorably 


that  they  can  carry  7000  kw  if  all  are  put  in  use  at  one 
time.  The  fact  that  they  are  installed  shows  that  there 
was  an  expectation  of  using  them  at  some  time  when  the 
water  supply  was  abundant.  Now  the  waterwheels  which 
drive  these  six  generators  have  been  reconstructed  to  give 
the  generators  their  maximum  rating,  and  the  output  per 


TABLE    H. — ESTIMATED   ANNUAL  COST*     OF   STEAM-POWER    PEK     INDICATED    HH.      COMPOUND   CONDENSING    ENGINES. 


Horse-power 


400. 


500. 


800. 


900. 


1000. 


1200. 


1500. 


Cost  of  plant  per  hp 

Cost  of  banking   (no   heating),    repairs,   supplies, 
engineer,  etc.,  perhp 


.Annual  (3060  hours)  cost  of  coal  at  f  4.50  per  long 
ton  per  hp 

Total  annual  cost  per  hp 


$64.00 

7.30 

12.30 
19.60 


$60.00 

7.60 

11.40 
19.00 


$57.50  $56.00 


7.80 


10.50 
18.25 


9.85 
17.85 


$55.50 

7.95 

9.50 
17.45 


$55.00 

7.70 

9.30 
17.00 


$54.60 

7.55 

9.25 
16.80 


$54.00 

7.50 

9.25 
16.75 


$53.00 

7.50 

9.20 
16.70 


•These  prices  do  not  include  interest  on  plant  or  cost  of  deterioration. 


with  most  rivers  of  this  class.  However,  the  figures  show 
that  its  value  for  power  purposes  cannot  be  safely  inven- 
toried or  safely  carried  on  the  books  of  any  company  at 
more  than  one-third  that  given  it  by  some  engineering 
concerns. 

Consideration  has  also  been  given  the  water-power  sup- 
plied at  Schaghticoke,  N.  Y.,  as  another  illustration  of  the 
peculiarities  in  the   value   of  hydroelectric   properties. 

TABLE     III. — VALUE    OF     WATER-POWEK     AT     DIFFERENT     MILLS. 


Required 

Average 

Average 

Maximum 

Mill 

Mill- 

Water- 

Steam- 

Engine- 

Value  Full 

Value    Part 

Num- 

Power in 

Power  in 

Power  in 

Power  in 

Water- 

Water 

ber. 

Horse- 

Horse- 

Horse- 

Horse- 

Power. 

Power 

Power. 

Power. 

Power. 

Power. 

I 

900 

690 

210 

370 

$17.00 

$\i    70 

J 

1750 

720 

1030 

1260 

16.70 

14.27 

4 

1000 

444 

556 

700 

16.80 

11.82 

5 

1100 

860 

240 

500 

16.80 

12.77 

9 

280 

115 

165 

210 

22.80 

16.25 

14 

1300 

550 

750 

1200 

16.70 
*47.80 

10.09 
♦28.85 

♦Electric-power  station,  calculated  upon  365  twenty-four-hour  days  a  year 
.Ml  others  upon  306  ten-hour  days 


The  Farmington  River  at  Tariffville  has  a  fall  of  32  ft. 
and  ranks  among  the  lesser  water-powers  used  in  trans- 
mission plants.  At  the  Schaghticoke  plant  there  is  a  drop 
of  150  ft.,  and  the  results  obtained  for  the  year  1909, 
which  was  a  very  poor  year  for  water-power  all  through 
the  eastern  United  States,  show  that  without  steam  reserve 


annum,    if   the    machines    were    run    twenty    hours   a    day. 
would  be  51,100,000  kw-hours. 

In  the  year  ended  June  30,  191 1,  the  actual  output  of 
this  plant  was  20,980,000  kw-hours,  or  about  40  per  cent 
of  the  maximum,  while  the  minimum  output  for  any  one 
month,  that  of  October.  1910,  was  640,000  kw-hours,  the 
maximum   output   for  any  one   month   being  2,640.000  kw- 

TABLE    IV. —  METHOD    OF    COMPUTING    VALUES    OF    PARTIAL 
WATER-POWER. 


Required  mill-power,  hp.  .  . 
Average  water-power,  hp.  .  . 
Average  steam-power,  hp.  . 
Maximum  steam-power,  hp . 
Time  engine  runs,  months. . 


900 
690 
210 
370 
12 


Pull  annual  cost  900  hp,  compound  condensing 

plant,  at  SI  7.00 $15,300.00 

Annual  supnlies,  etc.,  370  hp,  simple  condensing 

plant,  at  $7.85 $2904.00 

Annual  coal,   210  hp.  simple  condensing  plant, 

at$14.00 2910.00 

Total  cost  210  hp,  steam.  $5844.00  5 ,844 .00 

Cost  I  hp  steam ...  2  7 .  80        

Value  690  hp  water  $9,456.00 

Value  1  hp  water. ...  13 .  70 


liours.  As  the  energy  is  largely  used  by  trolley  roads, 
obviously  the  station  must  be  able  to  supply  electricity 
through  twenty  hours  of  each  day;  but  part  of  the  energy 
is  also  used  in  factories  running  ten  hours  a  day,  and  in 
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lij^Iitiiifj  Mihstatioiis,  opcratui};  pcrliaps  on  the  average 
four  hours  a  day,  and  it  l)ccomcs  clear  that  a  steam  reserve 
Iiad  to  be  supplied  as  rapidly  as  possible  to  make  uj)  the 
deficiencies  of  dry  seasons.  In  one  year  tliis  comjjany 
paid    $iS«).ooo    for    auxiharv    steam-power    to    augment    its 

lAlll  K      V. — CO.ST      OK       INCONSTANT       INSURKO      WATKR- I'OWICK, 
lAKlI'lA  II  IK     STATION     NO     2,     I()OI-|C)IO. 


Miiuintiininitput  -Noveinljer,  l^OH — kw-hours        OH.oso 

KoiiiirtM!    plant    t^iiiipment    (twenty  six    twenty-hour  days), 

kilowatts 188.5 

Miixiniiiinontinit      Novemljor,  1907 — kw  hours 899,285 

I'liint  t>iuipini-nt,  kilow.itts 1729.4 

Insiinuice  (nii.xiliary  steam  plant  e<)uipment)  required  (1729.4- 

188.5  kw) l.S.10.9 

Operation  and  maintenance  costs: 

Water  (aVeraRC  l'>0||0|0)  per  kw  hour  $0.001254 

Steam  (avemge  1905-1<>I0)  perkwhour  0.007558 

Insurance  cost 

1540  9  kw.  at  $110 $169,700 

Re<iuin-Ht  oarninRs  (15  percent)  25.420 

Yearly  output  (1908),  kw-hours  5,270.250 

Insurance  cost  per  kw-hour $0.004830 

Total  cost; 

Operation  and  maintenance  per  kw  hour  $0.001254 

Insvirance cost  per  kw-hour.  0.004830 

Total  cost  i)or  kw  hour  SO. 006084 


water-power,   the   electrical-energy-generated    steam   being 
sold  to  it  at  a  very  low  rate. 

The    deductions    which    can    be    made    from    these    four 
typical    water-powers    and    the   conclusions   which    can    be 

TAHLE     VI. OPERATING     AND     MAINTENANCE     ACCOUNTS. 


Steam,  Dutch  Point  Plant. 

Water, 

Tariffville  Station 

Per  Kw  hour. 

No. 

2.  Per  Kw-hour. 

1901 

$0.00130 

1902 

0.00082 

1903 

0.00110 

1904 

0.00106 

1905 

$0.00950 

0.00093 

1906 

$0.00716 

0.00111 

1907 

0.00798 

0.00126 

1908 

0.00779 

0.00236 

1909 

0.00640 

0.00140 

1910 

0.00650 

0.00120 

Average 

0.007558 

0.001254 

drawn  are  very  easily  formed.  The  mills  on  the  Blackstone 
River  were  the  subject  of  a  damage  suit,  and  the  gross 
sum  awarded  was  very  large;  but  in  the  majority  of  cases 
the  water-power  formed  only  a  very  small  part  of  the  issue 

TABLE     VII. — COST     OF     INCONSTANT     INSURED     WATER-POWER, 
SCHAGHTICOKE,    I909. 


Minirnum  monthly  output,  kw-hours 

Required    plant    equipment     (twenty-six    twenty-hour    days), 

kilowatts 

Plant  equipment,  kilowatts 

Insurance  required  (15,600  —  876.25  kw) 

Operation  and  maintenance  costs 

Water  (estimated)  per  kw-hour  

Steam  (estimated)  per  kw-hour . 

Insurance  cost: 

14,723.75  kw,atS72.00 

Required  earnings  ( 1 5  per  cent) 

Yearly  output,  kw-hours 

Insurance  cost  per  kw-hour 


Total  cost: 

Operation  and  maintenance  per  kw-hour 
Insurance  cost  per  kw-hour. 

Total  cost  per  kw-hour 


456,000 

876.25 

15,600 

14,723.75 


$0.001481 
0.007558 


$1,060,000 

159,200 

50,000,000 

$0.003185 


$0.001481 
0.003185 


SO. 004666 


in  dispute.  However,  these  figures  are  useful  as  showing 
the  relative  value  of  water-power  and  steam-power  in  a 
district  where  the  price  of  coal  is  very  uniform  and  where 
the  quantities  of  steam-power  and  water-power  used  to- 
gether varied  considerably  and  gave  a  unit  of  value  which 


could  (piite  easily  be  used.  This  is  ihe  reason  the  writer 
has  given  in  this  paper  a  method  for  ccjiisidering  the  value 
of    water-power    versus    steam-power    which    takes     cog- 

TAIII.K     VII. — COST     OF     INCONSTANT     INSURED     WATKR-I'(JWFI<, 

llOUSATONir     POWER     COMPANY,     YKAR     KNDKI) 

JUNE   30,    191  I. 


Minimum  ouiput,  October,  1910,  kw-hours 

Kci|uirL-(l     plant    equipment    (thirty    twenty-four-hour   daya), 

kilowatts 

Plant  c(iuipment,  kilowatts 

Insurance  required  (/OOO—  1066.6  kw) .  .  .  .  .  . 

Operation  and  maintenance  costs: 
Wdter  (estimated),  per  kw-hour. 
Steam  (estimated),  per  kw-hour. 

Insurance  cost: 

5933.4  kw  at  $90 

Required  earninKS  (15  percent) 

Yearly  output,  kw-hiurs 

Insurance  cost  per  kw-hour 


Total  cost: 

Operating  and  maintenance  per  kw-hour  (estimated) . 
Insurance  cost  per  kw-hour 


Total  cost  per  kw-hour. 


640,000 

1066.6 

7000 

5933   4 


$0.001481 
0.(X)755« 


$534,006.00 

80,200.00 

20,980.000 

$0.003820 


$0.001481 
0.003820 


$0.005301 


nizance  of  the  cost  of  steam  and  the  quantity  of   water- 
power  used  with  it  at  any  given  time. 

The  company  at  Schaghticoke  is  owned  by  the  General 
Electric  Company.  The  development  was  made  at  a  point 
on  the  Hoosac  River  a  few  miles  north  of  Troy,  which  was 
supposed  to  yield  a  very  constant  flow.  The  engineers 
installed  four  3000-kw  generators  on  a  fall  of  150  ft.  and 
two  i8oo-kw  units  on  a  fall  of  32  ft.  at  a  point  above  the 
larger  installation. 

The  energy  is  used  by  a  large  district  of  trolley  roads, 
and  also  by  the  General  Electric  Company  at  Schenectady, 
so  that  by  the  two  installations  an  illustration  of  a  double 
use  of  the  water-power  is  furnished  and  a  very  favorable 
comparative  value  secured. 

The  development  was  made  on  the  basis  of  an  output  of 
50,000,000  kw-hours  per  annum,  this  being  the  estimate  of 
the  General  Electric  Company's  experts,  on  the  assumption 
that  50  per  cent  of  the  nominal  available  power  would  be 
obtained.  In  the  year  1910  the  actual  output  was  35,000,000 
kw-hours,  the  minimum  output  for  any  one  month  being 
456,000  kw-hours. 

This  station  operates  under  the  same  conditions  as  to 
hours  as  that  on  the  Housatonic  River,  and  requires  a 
constant  flow  for  twenty  hours  a  day,  it  being  owned  and 
operated  by  the  General  Electric  Company,  which  has  a 
large  steam  station  at  Schenectady  and  which  furnishes 
steam-power  w^hen  the  water-power  ceases  to  be  operative, 
making  the  latter  really  a  by-product. 

It  appears  from  Table  V  that  the  rating  of  the  equip- 
ment installed  at  Tariffville  is  about  1600  kw.  The  ex- 
perience of  the  Hartford  Electric  Light  Company  in  the 
use  of  this  equipment  shows  that  only  about  one-half  of  it 
was  used  during  ten  years.  In  other  words,  this  develop- 
ment, instead  of  yielding  steadily  1600  kw,  gave  on  the 
average  800  kw.  Now  the  value  of  the  development  is 
still  further  impaired,  from  the  fact  that  during  ten  years 
the  minimum  output  for  some  one  month,  as,  for  example, 
November,  1908,  was  98,050  kw-hours,  as  against  a  maxi- 
mum of  899,285  kw-hours  in  November,  1907.  The  differ- 
ence between  this  maximum  and  minimum  must  be  pro- 
vided for  by  steam  insurance  in  case  the  hydroelectric  sta- 
tion is  useful  for  an  output  of  an  average  of,  say,  one-half 
of  the  rated  capacity  of  its  equipment. 

The  figures  are  not  theoretical,  but  are  absolutely  the 
result  of  experience  as  recorded  every  day  for  nine  years, 
and  give  an  excellent  example  of  the  great  difficulty  of 
estimating  the  value  of  the  most  stable  water-powers,  with 
the  exception  of  two  or  three  east  of  the  Rocky  Mountains. 

In  comparing  the  value  of  hydroelectric  stations  there 
has  been  taken  into  account  not  only  their  cost  of  installa- 
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tion  as  compared  with  steam,  but  also  the  fact  that, 
through  modern  inventions,  the  difference  in  labor  cost 
between  the  two  systems  has  been  almost  obliterated. 

It  may  be  said  that  reserve  steam  stations  could  be 
placed  at  favorable  points,  but  they  also  could  be  placed 
at  these  points  if  there  were  no  hydroelectric  developments, 
and  their  cost  would  be  about  one-third  of  the  cost  of  the 
hydroelectric  and  the  steam  stations  combined,  and,  of 
course,  steam  stations  would  only  have  to  earn  about  one- 
third  of  the  profit  necessary  for  the  two  plants  combined. 

In  addition  to  these  computations  there  is  the  necessity 
in  the  case  of  a  hydroelectric  station,  and  not  in  the  case 
of  steam,  that  a  market  has  oftentimes  to  be  created,  and 
this  is,  of  necessity,  a  slow  process,  as  is  evidenced  by  the 
experience  of  the  Niagara  Falls  Power  Company.  This 
magnificent  development  has  existed  many  years  and  has 
just  begun  to  pay  expenses,  having  meantime  lost,  through 
interest  and   maintenance,  the   original   capital   invested. 

Many  of  the  best  engineers  in  the  art  of  developing  elec- 
tric energy  and  applying  it  to  useful  purposes  have  arrived 
at  the  conclusion  that,  on  the  whole,  in  any  new  installa- 
tion steam-power  can  be  employed  with  much  greater 
chances  of  profit  than  almost  any  water-power  in  any  part 
of  the  United  States,  except  where  coal  is  very  high  in 
cost.  Under  the  most  favorable  conditions  steam-power 
now  costs  one-fourth  of  what  it  did  fifteen  years  ago.  and 
under  any  conditions  not  more  than  one-third  what  it  did 
at  that  time. 


FIELD-CONTROL    PROBLEMS   IN 
CURRENT  MACHINES. 


direct- 


By  William  G.  Merowitz. 

SPEED  regulation  of  direct-current  motors,  from  an 
economical  point  of  view,  is  an  important  factor  in 
electrical  engineering  practice  of  to-day.  Accord- 
ingly, motor  manufacturers  have  designed  and  proportioned 
their  lines  of  variable-speed  direct-current  motors,  to  give 
the  best  results,  with  that  point  in  mind,  by  the  method 
of  field  control  for  speed  variation.  The  other  two  methods 
in  general  use  at  present  for  varying  the  speed  of  direct- 
current  motors  are  the  multi-voltage  system  and  the  arma- 
ture rheostat  control.  The  former  method  has  a  slight 
tendency  to  complication,  due  to  the  extra  balancers,  wiring 
and  controllers  needed  for  its  operation,  although  the 
efficiency  of  the  system  is  high  and  its  steadiness  is  assured. 
The  great  disadvantage  of  the  armature  rheostatic  control 
lies  in  its  inefficiency  over  the  range  of  speed  variation 
and  in  its  unsteadiness  under  load  changes.  A  comparison 
of  the  efficiencies  of  the  multi-voltage  system  and  the 
armature  rheostat  method  of  speed  control  is  shown  in  the 
accompanying  curves,  which  were  plotted  from  rated  torque 
data. 

There  is  little  difference  in  the  sizes  of  frames  used  for 
a  constant  horse-power  over  a  certain  range  of  speed  in 
both  the  multi-voltage  and  the  armature-resistance  con- 
trol methods;  the  normal  rating  of  the  machine  decreases 
in  each  case  proportionally  to  the  drop  of  speed.  The  aim 
of  field  control  must  be  to  wind  this  same  frame  for  the 
normal  low-speed  output  corresponding  lo  the  low  speed. 
and  endeavor  to  maintain  this  output  over  the  whole  range 
of  speed  with  at  least  satisfactory,  if  not  perfect,  commuta- 
tion at  the  maximum  speed.  The  increased  permissible 
output  at  high  speeds  of  the  motors  controlled  by  the  multi- 
voltage  or  armature-resistance  methods  can  in  most  cases 
be  considered  only  the  overload  range  at  that  particular 
speed  and  is  not  of  as  great  value  as  one  might  conclude 
offhand.  Especially  for  machine-tool  drive,  there  is  a 
general  tendency  to  a  greater  output  at  the  lower  speeds; 
for  example,  a  heavy  cut  on  a  large-diameter  steel  shaft, 
as  against  a  finishing  cut  on  a  piece  of  small  diameter  at 
high  speed. 


The  method  of  introducing  resistance  into  the  field  cir- 
cuit of  a  direct-current  motor,  thus  decreasing  the  field 
flux  and  causing  the  armature  to  run  faster,  in  order  to 
generate  its  counter  emf,  is  a  well-known  method  for 
controlling  the  speed  of  motors.  The  method  is  undoubt- 
edly simple,  requiring  only  one  voltage,  and  the  motor 
delivers  its  power  at  a  high  efficiency  throughout  the  entire 
range  of  speed.  Direct-current  motors  are  usually  de- 
signed for  such  high-flux  density  in  the  field  cores  that  it 
is  not  practicable  to  increase  the  flux  materially,  and  there- 
fore the  field  is  weakened  for  speed  control.  Such  adjust- 
able-speed machines  are  not  constant-torque  motors,  but 
have  a  constant  horse-power  output;  that  is,  the  torque 
decreases  as  the  speed  increases  in  the  inverse  ratio. 

The  general  objection  to  field  control  by  the  operating 
and  designing  engineer  results  from  the  apparent  im- 
possibility of  obtaining  uniform  and  good  commutation  at 
the  brushes.  The  ordinary  shunt  motor  when  loaded  to 
normal  output  at  a  higher  than  normal  speed,  obtained  by 
weakening  the  field,  shows  a  tendency  to  spark.  Of  the 
various  points  that  come  up  for  consideration  in  improving 
the  commutation,  three  are  of  main  importance:  (i)  The 
limiting  ratio  between  the  ampere-turns  expended  for  air- 
gap   and   teeth,  against   the   armature   ampere-turns   under 
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Comparative    Efficiencies   of    Multi-Voltage   and    Armature 
Resistance  Control. 

a  pole;  (2)  the  self  and  mutual  inductance  of  the  armature- 
winding  section  undergoing  commutation  at  the  brushes, 
and  (3)  the  self-inductance  of  an  armature  section  at  the 
point  of  leaving  the  brushes.  Regarding  the  ratio  of 
ampere-turns,  reversible  motors  are  frequently  built  to 
specifications  requiring  absolutely  no  sparking,  with  a 
fixed  brush  position  from  no-load  to  full-load.  These  mo- 
tors are  only  slightly  dependent  upon  what  might  be  called 
magnetic  commutation,  and  they  could,  no  doubt,  be  used 
satisfactorily  as  non-reversible  motors,  with  considerable 
weakening  of  the  field  flux.  Actual  tests  have  shown  that, 
even  with  a  normally  high  density  in  the  teeth,  reducing 
the  pole  shoes  to  a  smaller  arc  increases  the  reluctance  of 
the  magnetic  circuit  to  only  a  small  degree.  The  advantage 
of  decreasing  the  cross-magnetization,  by  reducing  the  pole 
shoes  to  a  smaller  arc,  is  apparent  from  the  fact  that  the 
armature  current  has  less  chance  to  magnetize  the  one 
side  and  demagnetize  the  other  side  of  each  field  pole,  thus 
causing  the  distorting  effect  known  as  cross-magnetization. 
To  produce  a  satisfactory  ratio  of  ampere-turns  expended 
for  air-gap  and  teeth  to  armature  ampere-turns  under  a 
pole,  allowance  must  be  made  for  a  slight  increase  in  tem- 
perature rise,  for  an  additional  amount  of  copper  in  the 
field  coils  and  for  increased  ventilation  of  these  coils 
With  such  additions  a  satisfactory  ratio  may  be  obtained, 
even  with  a  considerably  weaker  field  than  usual.  When, 
now,  a   point   of  high   speed   is   reached   where   this   ratio, 
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owinjj  to  weaker  field,  bicoines  too  low,  it  is  iiecess.iry  i<> 
reduce  the  other  two  com|>oiieiits  of  sparkless  ooinimitatioii 
mentioned  above,  ii.iinely.  the  self  ami  niulii.il  iiidiictaiicc, 
vrliich  can  be  accoini)Iislie(l  l)y  making  tiie  aniiaturi-  leiii;!'! 
as  small  as  possible,  liavinj;  a  low  ratio  of  ijipih  tn  widili 
of   slot   and   nsiiiji;  an   open-slot    armature. 

riiere  remains  now  one  very  import.ini  iicin  al'feetinj.; 
the  inductance  of  the  windings,  namely,  an  incre.ised  num- 
ber of  commutator  h.irs  for  the  standard  size  frames, 
thereby  cuttinjj  down  the  armature  turns  per  bar.  riie 
number  of  turns  per  sejjment  is  of  much  imjjortance,  as  tlie 
square  of  its  value  is  used  in  coui])Utinj;  the  amount  of  self- 
inductance.  The  mechanical  objection  to  increasing  the 
number  of  commutator  divisions  is  the  difficulty  of  con- 
necting the  armature  wires  to  the  segments;  this  has  been 
carried  so  far  that  a  good  solid  connection  for  medium- 
size  wires  is  obtained  even  with  a  bar  not  more  than  30 
per  cent  wider  at  the  point  of  embedding  than  the  diameter 
of  wire.  A  safeguard  against  too  high  an  inductance  is  a 
series  winding  on  the  armature,  witli  as  many  ranges  of 
brushes  as  there  are  poles. 

The  synopsis  of  the  whole  method  is  to  keep  the  sum 
of  the  factors  contributing  to  sparking  down  to  a  certain 
limit  even  when  one  of  the  factors  goes  above  a  value 
that  has  been  found  to  be  the  limit.  As  an  example,  a 
to-hp  core  normally  operated  at  1250  r.p.m.  was  wound  to 
give  a  range  of  speeds  from  250  to  1250  by  means  of  field 
control,  and  at  the  maximum  speed  gave  3-hp  output  with- 
out a  sign  of  sparking,  all  points  mentioned  above  having 
been  applied  to  this  machine. 

Test  floor  experience  has  proved  that  the  shunt-field  cur- 
rent of  an  interpole  motor  can  be  weakened  and  finally  be 
decreased  to  zero  without  any  tendency  to  run  away ;  the 
interpole  flux  acts  as  the  field,  in   that  case. 


LESSONS    OF    SOME    RECENT    GENERATOR    AND 
MOTOR  TROUBLES. 


IT  is  safe  to  say  that  more  can  be  learned  from  troubles 
occurring  with  apparatus  in  service  than  from  suc- 
cesses, whether  these  be  due  to  faults  in  design  or 
operation.  Few  breakdowns  of  a  sensational  character  oc- 
cur in  these  days  with  motors  and  generators  of  first-class 
manufacture  when  the  machines  are  selected  and  main- 
tained with  due  regard  to  the  service  expected  from  them, 
but  an  examination  of  the  records  of  a  large  British  elec- 
trical accident  insurance  company  for  the  past  year  shows 
that  there  is  still  room  for  improvement  in  the  design  and 
handling  of  such  equipment.  The  essentials  of  a  few 
typical  cases  are  given  below  from  the  report  of  the  chief 
engineer  of  this  company,  Mr.  R.  S.  Longbridge. 

The  problem  of  lubrication  was  evident  in  the  break- 
down of  a  130-hp  induction  motor  operating  at  485  r.p.m., 
the  frequency  being  50  cycles  and  the  potential  of  the 
supply  circuit  500  volts  between  each  of  the  three  phases. 
The  rotor  shaft  was  carried  in  bearings  lined  with  white 
metal,  and  on  account  of  a  neglect  in  lubrication  the  metal 
in  one  bearing  melted  and  ran  out,  letting  the  end  of  the 
shaft  down  upon  the  cast-iron  shell.  The  drop  was  suffi- 
cient to  bring  the  rotor  into  contact  with  the  lower  part 
of  the  stator,  with  the  result  that  the  projections  between 
the  slots  were  abraded  and  their  edges  pressed  through  the 
insulation  of  the  conductors,  eleven  of  the  later  being  short- 
circuited.  The  accident  indicated  the  doubtful  wisdom  of 
asing  white  metal  in  self-lubricating  bearings,  which  are 
seldom  inspected.  It  also  appeared  desirable  to  provide  for 
holes  in  the  end  plates  permitting  the  measurement  of  the 
clearance  between  the  rotor  and  the  stator. 

Excessive  oiling  caused  another  failure  in  which  a  small 
generator  refused  to  deliver  over  90  per  cent  of  the  rated 
roltage  after  having  been  several  hours  in  use.     The  volt- 


age was  fomid  to  be  normal  cm  starting  the  machine,  but 
fell  off,  with  aocomp.inying  heated  field  coils,  after  service 
had  been  given.  An  iiis])ection  of  the  field  coils,  which  had 
to  be  taken  off  and  sent  to  a  shop,  showed  that  the  wind- 
ings were  saturated  with  oil.  All  the  wire  of  one  coil  was 
removed,  cleaned  in  alcohol  and  re-wound,  'ihe  other  coil 
was  in  such  bad  condition  that  it  could  not  be  re-wound 
with  the  same  wire,  the  insulation  being  charred  and 
crumbled  by  the  excessive  heat.  The  bearings  were  sup- 
plied from  sight- feed  lubricators  with  adjustable  feed,  and 
the  attendant's  zeal  in  flooding  them  with  oil  resulted  in 
the  injury  to  the  windings. 

Improper  arrangement  of  shunt-c(jil  terminals  caused  a 
wire  failure  of  suggestive  interest.  The  machine  was  a 
two-pole  generator,  giving  55  amp  at  220  volts  when  run- 
ning at  a  speed  of  750  r.p.m.  The  field  coils  were  wound 
on  rectangular  forms  with  gun-metal  flanges,  and  their 
terminals  were  carried  on  a  block  attached  to  the  horn  of 
one  of  the  magnets.  The  inside  ends  of  the  shunt  coils 
were  led  from  the  back  to  these  terminals  through  fiber 
bushings  in  holes  in  the  top  flanges  of  the  forms,  the  lengths 
of  wire  between  the  bushings  and  the  terminals  being  un- 
protected and  liable  to  be  caught  by  waste  or  cloth  used  in 
wiping  the  machine.  In  this  way  one  of  the  wires  was 
broken  inside  the  bushing,  and  the  coil  in  connection  with 
it  had  to  be  re-wound.  The  trouble  indicated  the  impor- 
tance of  properly  protecting  shunt-coil  leads  from  me- 
chanical injury,  and  the  inspection  led  to  an  emphasis  in 
the  report  of  the  damage  entailed  in  the  case  of  a  motor 
of  about  66-hp  rating  whose  shunt  field  was  ruptured 
when  the  motor  was  running  without  load.  The  speed  of 
the  armature  increased  until  the  binding  band  at  the  pulley 
end  burst  and  the  conductors  spread,  damaging  themselves, 
the  core  plates  and  the  magnet  coils  so  badly  that  the  whole 
machine  had  to  be  re-wound. 

Severe  sparking  at  the  commutator  was  cured  in  the  case 
of  a  5-hp  motor  by  the  process  of  undercutting  the  com- 
mutator so  that  the  mica  insulation  was  maintained  at  a 
level  slightly  below  that  of  the  copper  bars.  The  spark- 
ing appeared  to  be  due  to  the  unequal  wear  of  the  copper 
and  the  mica,  beginning  at  the  trailing  edges  of  the  brushes 
and  gradually  increasing  in  severity  so  that  the  surface 
became  roughened  enough  to  require  re-turning. 

In  another  case  a  three-phase,  lo-hp  motor,  with  wound 
rotor  and  slip  rings  running  at  720  r.p.m.  and  supplied  with 
current  at  about  200  volts,  short-circuited  to  the  frame  at 
the  end  of  the  shaft  through  which  the  wires  were  run  to 
the  moving  element.  The  rotor  shaft  was  hollow,  and  the 
taps  from  the  three  windings  were  led  through  it  to  the 
slip-rings,  entering  at  three  radial  holes  and  emerging  at 
the  end  at  the  bore  of  the  shaft.  The  holes  were  not  fitted 
with  insulating  bushings,  and  the  cables  were  not  attached 
rigidly.  The  insulation  at  the  bends  where  they  entered 
the  shaft  was  worn  through  by  the  edges  of  the  holes,  one 
cable  being  fused  and  the  insulation  of  the  others  nearly 
cut  through.  All  three  leads  had  to  be  replaced,  and  in 
properly  bushed  holes.  In  a  similar  motor  of  30-hp  rating 
the  emerging  ends  of  the  taps  were  sweated  upon  copper 
strips  which  were  led  up  to  and  bolted  against  lugs  on  the 
slip-rings,  but  no  staying  or  fastening  was  provided  ex- 
cept at  these  lugs.  There  was,  therefore,  relative  motion 
between  the  slip-rings  and  the  cable  within  the  shaft,  caus- 
ing vibration  and  ultimately  a  fracture  of  the  copper  strips 
at  bends  close  to  their  junctions  with  the  slip-rings.  The 
remedy  was  to  pin  the  ends  of  the  cables  by  a  wood  plug 
driven  into  the  end  of  the  shaft. 

In  a  four-pole  direct-current  motor  of  85-hp  rating. 
running  at  350  r.p.m.  on  a  480-volt  circuit,  three-wire  type, 
with  grounded  neutral,  several  of  the  armature  coils  were 
short-circuited  to  each  other  and  to  ground.  The  armature 
was  form-wound,  the  ends  of  the  coils  projecting  beyond 
the  slots  at  the  commutator  end  being  bound  down  upon  a 
cast-iron   drum    with    mica   cloth   insulation   between   them 
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and  the  metal.  The  iiiotur  frame  was  grounded.  Fhe 
causes  of  the  short-circuit  were  destruction  of  the  cotton 
covering  of  the  conckictors  by  friction  between  them  and 
the  edge  of  the  cast-iron  drum,  owing  to  shght  relative 
movements  between  the  commutator,  the  conductors  and 
the  drum  and  the  absence  of  proper  insulating  material  at 
and  over  the  edge  of  the  drum.  There  was  also  a  quantity 
of  copper  and  carbon  dust  between  the  coils  and  the  drum. 
The  commutator  was  taken  ofif;  the  burned  coils  were  re- 
placed and  re-insulated,  and  the  motor  put  back  in  service 
with  ample  insulation  between  the  coils  and  the  end  of 
the  drum.  A  similar  case  was  that  of  a  motor  in  which  the 
troughs  carrying  the  conductors  in  the  armature  slots  were 
cut  exactly  to  the  lengths  of  the  latter,  instead  of  being 
permitted  to  extend  over  the  edges  to  a  small  extent.  The 
sharp  bending  of  the  conductors  over  the  edges  of  the  slots 
led  .to  worn  insulation  and  the  failure  of  some  of  the  coils. 
Had  the  insulating  troughs  been  a  little  longer  than  the 
slots,  so  as  to  project  slightly  beyond  the  iron  at  each  end 
of  the  armature,  the  weakness  which  causes  many  break- 
downs similar  to  the  foregoing  would  have  been  avoided. 

The  absence  of  a  suitable  terminal  block  on  a  motor 
frame  led  to  a  representative  failure.  The  main  and  shunt 
leads  of  the  motor  were  brought  from  the  starting  box  and 
switch  in  steel  conduit  to  within  3  ft.  of  the  motor,  and 
thence  by  a  flexible  tubing  to  a  gland  in  the  motor  casing. 
Inside  the  frame  they  were  connected  with  the  brush  and 
shunt  leads  by  dry  joints  taped  over,  the  joints  lying  on  the 
bottom  of  the  casing.  In  time  these  joints  became  loose 
and  developed  sufficient  resistance  to  cause  severe  heating. 
The  tape  became  ignited,  and  through  it  the  rubber  cover- 
ing of  the  leads  and  the  insulation  of  the  magnet  coils 
nearest  the  bottom  of  the  frame  were  set  afire.  The  burn- 
ing leads  short-circuited  through  the  frame,  but  the  fuse 
blew  and  the  armature  escaped  without  damage  other  than 
a  slight  scorching.  The  magnets  were  re-wound,  and  the 
new  main  leads  from  the  starting  switches  were  clamped 
directly  upon  the  brush  spindles  with  sufficient  slack  to 
allow  for  adjustment  of  the  latter.  The  report  of  the  acci- 
dent pointed  out  that  dry  joints  are  often  sources  of  trouble. 
and  yet  they  are  used  on  ^emi-inclosed  and  inclosed  motors 
on  account  of  the  difficulty  of  making  soldered  joints  in- 
side the  frame,  and  to  avoid  the  trouble  of  making  and 
breaking  soldered  joints  when  testing.  All  machines  should 
have  proper  terminal  boxes  fixed  upon  the  frames  in  which 
the  leads  from  the  windings  can  be  connected  electrically 
and  mechanically  to  those  from  the  main  circuit. 

A  typical  mechanical  defect  was  illustrated  in  the  case 
of  a  4-hp  motor  making  11 50  r.p.m.  The  armature  core 
plates  were  threaded  upon  the  shaft  and  compressed  be- 
tween two  end  plates  which  were  secured  between  a  collar 
at  one  end  of  the  shaft  and  a  split  ring  shrunk  into  a  groove 
at  the  other  end.  the  armature  driving  the  shaft  by  a  feather 
key  sunk  half  in  the  shaft  and  half  in  the  core.  The  com- 
mutator sleeve  was  held  and  driven  in  like  manner.  The 
inspector  found  the  motor  sparking  badly  at  the  brushes. 
and  the  commutator  was  so  hot  that  about  half  the  con- 
ductors were  unsweated  or  loose.  When  the  armature  was 
taken  out  the  core  and  commutator  sleeve  were  both  found  to 
be  loose  on  the  shaft,  and  the  driving  keys  and  keyways 
were  worn.  The  relative  motion  of  the  armature  and  com- 
mutator had  broken  the  conductiirs  above  mentioned.  The 
practice  of  depending  on  parallel  feather  keys,  which  are 
not  made  mechanical  fits,  for  driving  armatures,  com- 
mutators and  shafts  is  responsible  for  troubles  of  this 
kind. 

A  poor  control  arrangement  was  responsible  for  the  fre- 
quent fuse  blowing  in  the  circuit  of  a  lo-hp,  four-pole 
shunt  motor,  operating  on  a  220-volt  direct-current  circuit. 
Skilled  assistance  was  summoned  on  account  of  the  fre- 
quent blowing  of  the  fuse.  The  trouble  occurred  when  the 
motor  was  being  shut  down,  and  was  intermittent  in  char- 
acter.    There  was  no  difficulty  in  'Starting  or  running      The 


mspector  found  that  the  motor  drove  a  lathe  with  a  10-fi. 
face  plate,  for  turning  heavy  castings;  and  that  the  starting 
switch,  besides  having  the  usual  resistance  in  the  armature 
circuit,  was  combined  with  a  shunt  resistance,  as  shown 
in  the  accompanying  diagram,  by  means  of  which  the  speed 
of  the  motor  and  lathe  could  be  increased  about  15  per 
cent  above  the  speed  the  supply  voltage  would  maintain 
when  the  armature  was  running  in  the  full  field.  With  this 
information  it  became  clear  why  the  fuse  sometimes  blew 
when  the  current  was  being  switched  off,  as  follows:  Sup- 
pose the  lathe  with  a  heavy  casting  bolted  to  the  face  plate 
to  be  running  at  15  per  cent  above  the  normal  speed  with 
the  lever  of  the  starting  switch  in  the  position  A3.  It  is 
clear  that  if  the  current  were  switched  off  the  motor  would 
continue  to  run  above  normal  speed  for  a  time  depending 
upon  the  momentum  of  the  casting  in  the  lathe.  There- 
fore, with  castings  above  a  certain  weight,  when  the  at- 
tendant moved  back  the  lever  to  shut  off  the  current,  as 
soon  as  the  position  A2  was  reached  the  motor  would  be 
running  with  its  field  fully  excited  and  above  its  normal 
speed.  It  would  therefore  generate  a  voltage  higher  than 
the  supply  voltage  and  become  a  dynamo,  attempting  to 
carry  all  the  load  of  the  manufacturing  plant.  Had  the 
attendant  opened  the  main  switch  in  stopping  the  motor 
the  trouble  would  have  been  avoided.  In  the  diagram  it 
will  be  seen  that  when  the  handle  of  the  starting  switch 
was  moved  to  the  off  position  Al  the  shunt  was  broken 
and  the  insulation  strained  by  the  high  induced  voltage. 
This  is  an  additional  reason  why  the  shunt  circuit  should 
have  been  left  closed  until  the  current  could  collapse,  after 
the  opening  of  the  main   switch. 


COAL  PREMIUMS   AND  ECONOMIES   IN   A   SMALL 
PLANT. 

WHILE  it  is  generally  recognized  that  it  is  very 
desirable  to  enlist  the  interest  of  employees  in 
economy  cjf  fuel  and  other  supplies  in  the  power 
plant,  the  payment  of  premiums  or  bonuses  to  employees 
for  economical  operation  is  by  no  means  common.  In  some 
cases  it  is  difficult  to  put  in  force  such  a  premium  system 
where  a  plant  is  supi)lying  a  number  of  different  classes  of 
service.     In  many  cases,  however,  it  is  very  simple. 

The  Menominee  Range,  Power  &  Development  Company, 
of  Iron  River,  Mich.,  which  gives  electric  light  and  power 
service  in  Iron  River,  Stambaugh  and  surrounding  iron- 
mining  towns,  operates  a  small  steam  plant  consisting  of 
two  horizontal  return-flue  boilers  of  about  125-hp  rating 
and  two  engines,  one  a  Lane  &  Bodley  simple  Corliss  of 
about  ICO  hp  driving  a  90-kw  generator,  and  the  other  a 
tandem  compound  condensing  Buckeye  medium-speed  en- 
gine direct-connected  to  a  175-kw  generator.  Much  of 
the  machinery  is  not  in  first-class  condition,  having  been 
purchased  second-hand  with  a  view  to  furnishing  power  a 
few  years  until  such  time  as  hydroelectric  power  could  be 
transmitted  to  the  town.  In  view  of  the  water-power 
possibilities,  the  company  wisely  thought  best  not  to  spend 
too  much  on  a  steam  plant.  Nevertheless,  the  high  cost 
of  fuel  makes  it  desirable  to  get  the  best  possible  results 
out  of  the  existing  plant. 

The  plant  was  |)ut  under  the  general  management  of  Mr. 
I.  R.  Cravath,  of  Chicago,  with  Mr.  G.  Clinton  Smith  as 
local  superintendent,  on  April  i.  191 1.  Records  had  not 
been  kept  previously  of  the  output  in  kilowatt-hours  or  of 
the  coal  consumption  from  day  to  day.  Estimates  on  the 
probable  output  of  the  previous  year  seemed  to  indicate 
coal  consumption  of  somewhere  between  14  lb.  and  18  lb. 
per  kw-hour.  Coal  in  the  bin  costs  from  $3.50  to  $4  per 
ton.  Output  meters  were  put  on  the  switchboard  and  an 
effort  was  at  once  made  to  reduce  some  of  the  more  im- 
portant losses.     The  plant  was  necessarily  operating  under 
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uiicCDtiuDiicnl  CDiiditioiis  because  of  a  very  siiiall  ilay  luad. 
It  is  necessary  ti)  operate  a  90-kw  unit  throughout  all  the 
li^ht-loacl  period.  One  change  iunuediately  made  was  to 
bank  the  tires  in  one  boiler  during  tiie  day  instead  of 
operating  both  boilers  with  slow  fires  during  the  twenty- 
four  hours,  l''ull  steauj  pressure  was  left  on  the  banked 
boiler.  This  practice  was  intended  to  do  away  with  the 
furnace-heat  ratliation  losses  in  maintaining  two  fires  at 
wt)rking  temperature. 

Leaks  of  air  through  the  boiler  setting  were  stopped  as 
far  as  possible,  and  later  the  entire  boiler  setting  was  cov- 
ered with  canvas  and  this  canvas  was  Idled  full  of  paint  to 
stop  the  How  of  air  through  brickwork  and  cracks  into  the 
furnace.  Special  instructions  were  given  the  firemen  as  to 
tiring  evenly  so  as  to  allow  as  little  excess  air  to  get 
through  holes  in  the  fire  as  possible.  The  engines  were 
indicated  and  the  valves  were  reset  with  the  aid  of  the 
indicator  diagram.  In  the  case  of  the  90-kw  unit  which 
operates  during  about  eighteen  hours  per  day  on  light  load, 
a  set  of  new  valves  was  purchased  in  the  belief  that  the 
coal  economy  for  the  next  eighteen  months  would  pay  for 
the  change.  A  flue-gas  analysis  apparatus  for  testing  sam- 
ples of  flue  gas  was  purchased  of  the  Combustion  Appli- 
ances Company,  of  Chicago,  and  the  men  began  experiment- 
ing to  learn  what  method  of  handling  the  fires  gave  the 
best  percentages  of  carbon  dioxide.  It  has  been  well  estab- 
lisheil  that  an  excess  of  air  above  that  needed  for  combus- 
tion in  a  boiler  furnace  is  one  of  the  commonest  sources  of 
loss  because  of  the  heat  which  is  wasted  in  heating  up 
this  excess  air.  While  the  analysis  of  samples  of  flue 
gases  shows  the  firemen  what  method  of  handling  fires 
gives  the  most  economical  results,  this  information  is  of 
no  value  unless  made  use  of  continually  in  the  regular 
operation  of  the  plant  by  the  firemen.  In  order  to  secure 
the  continued  interest  in  coal  economy  of  the  men  oper- 
ating the  plant  a  coal  premium  system  was  put  in  force  on 
Aug.  I,  191 1.  An  exact  reprint  of  these  rules  as  they 
are  posted  in  the  plant  follows : 

RULES  FOR  COAL  PREMIUM. 

"The  company  appreciates  the  interest  taken  in  coal 
saving  by  its  employees  and  wishes  further  to  add  to  and 
reward  this  interest  by  the  following  plan  for  the  payment 
of  coal  premiums : 

"At  the  end  of  each  month  the  amount  and  cost  of  coal 
per  kw-hour  for  the  month  will  be  figured  from  the  power- 
house report.  The  company  estimates  that  the  following 
figures  are  somewhat  in  excess  of  the  cost  of  coal  per 
kw-hour  for  the 'coming  year,  and  they  will  be  used  as  a 
basis  for  figuring  coal  premium :  August,  2.2  cents  per 
kw-hour;  September,  2  cents;  October,  1.9  cents;  Novem- 
ber, 1.8  cents;  December,  1.7  cents;  January,  1.8  cents; 
February,  1.9  cents;  March,  2  cents;  April,  2.1  cents;  May, 
2.2  cents;  June,  2.3  cents;  July,  2.3  cents. 

"If  the  coal  consumption  is  below  the  figures  in  the  fore- 
going table,  the  money  value  of  the  saving  so  effected  will 
be  divided  with  employees  as  follows :  Twenty-five  per 
cent  of  the  saving  will  be  set  aside  as  a  coal-premium  fund 
to  be  paid  to  employees.  Of  this  25  per  cent  one  fifth  will 
be  held  six  months  to  enable  the  company  to  check  the 
accuracy  of  the  daily  coal  weighings  with  the  coal  pur- 
chased by  railroad  weight.  The  other  four-fifths,  or  20 
per  cent  of  the  total  saving,  will  be  paid  in  cash  each  month 
to  the  two  engineers  and  lineman.  The  division  between 
these  three  men  will  be  as  follows:  Night  engineer,  40 
per  cent ;  day  engineer,  40  per  cent,  and  lineman,  20  per 
cent. 

"Accidents  caused  by  the  gross  carelessness  of  an  em- 
ployee who  participates  in  the  benefits  of  these  coal  pre- 
miums will  wipe  out  the  coal  premium  of  such  employee 
for  the  month  unless  the  employee  chooses  to  pay  for  the 
cost  of  such  accident. 

"In  case  it  is  found  that  the  coal  as  weighed  in  the 
boiler-room  each  day  does  not  check  with  railroad  weight, 


tiie  company  will  make  every  cfTort  to  determine  the  true 
cause  of  such  discrepancy.  If  after  investigation  it  ap- 
pears that  there  has  been  an  error  in  the  boiler-room 
weight  in  favor  of  the  employees,  the  5  per  cent  reserve 
will  be  used  to  pay  the  company  for  the  difference.  If,  on 
the  other  hand,  boiler-room  weights  are  higher  than  the 
weights  by  which  the  coal  is  purchased  and  if  the  investiga- 
tion proves  that  the  railroad  weights  are  ])robably  cor- 
rect, the  5  per  cent  reserve  will  be  paid  to  the  employees 
and  any  additional  premium  that  may  be  due  because  of 
error  in  the  original  boiler-room  weights  from  which  the 
premium  was  figured." 

In  drawing  up  these  rules  it  was  decided  to  base  the 
payment  of  premiums  on  actual  saving  in  cents  per  kw- 
hour  for  fuel  rather  than  upon  pounds  of  fuel,  because  a 
number  of  different  kinds  of  coal  are  available.  Under 
the  rules  as  drawn  up  both  company  and  employees  are 
interested  in  using  the  coal  which  means  the  lowest  cost 
per  kw-hour  regardless  of  the  trouble  of  handling  or 
firing  some  of  the  cheaper  grades.  The  reason  for  in- 
cluding the  lineman  in  the  coal  premium  payments  is  that 
he  spends  part  of  his  time  at  the  plant  and  hence  is  partly 
responsible  for  the  results  attained.  The  results  have  been 
very  satisfactory.  Because  so  many  changes  for  economy 
were  made  about  the  same  time,  and  because  the  load  is 
growing  very  rapidly,  it  is  difficult  to  determine  just  how 
much  saving  has  been  due  to  any  one  of  the  improvements 
mentioned,   but  the  results  as  a   whole  can  be  seen   from 
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Month. 

Total 
Pounds  Coal. 

Output. 

Pounds  Coal 
per  Kw-hour 

May 

258,446 
292,053 
215. 48S 
234,856 
256,614 

20,840 
18,360 
18.440 
22,810 
29,840 

12.40 
15.90 

July 

11.68 

10.30 

September 

8. 65 

the  accompanying  table.  The  output  for  the  month  of 
September  was  nearly  one-third  greater  than  in  May,  and 
the  coal  in  September  was  about  the  same  as  for  May. 
The  high  coal  consumption  during  June  was  due  partly  to 
the  light  load  and  partly  to  the  fact  that  the  large  unit  had 
to  be  operated  a  number  of  days  while  repairs  were  going 
on  with  the  small  unit.  The  figures  in  this  respect  are  a 
striking  illustration  of  the  importance  of  not  having  units 
very  much  too  large  for  the  load  which  they  are  intended 
to  carry. 

The  men  have  earned  a  premium  each  month  since  the 
premium  rules  were  put  in  force  which  amounts  to  a 
substantial  increase  over  their  previous  wages.  This,  of 
course,  insures  their_  continuous  active  interest  in  every- 
thing which  pertains  in  any  way  to  fuel  economy  about  the 
plant. 


Electrolytic  Recovery  of  Zinc. 


A  process  for  the  electrolytic  recovery  of  zinc  has  been 
worked  out  by  Mr.  Chitaro  Yoshido,  the  proprietor  of  a 
copper  mine  in  Iwashiro  province,  Japan.  The  zinc  ore  is 
dissolved  in  the  electrolyte,  and  from  this  liquid  the  zinc 
is  precipitated  by  electrolysis.  One  of  the  defects  of  the 
process  has  been  the  spongy  form  of  the  zinc,  which 
adhered  to  the  cathode.  To  prevent  this,  carbon  instead 
of  lead  was  tried  in  the  anode.  The  carbon  was  coarse  and 
dissolved  in  the  sulphate  of  zinc,  and  the  zinc  which 
gathered  on  the  cathode  was  then  found  to  be  refined  to  a 
high  degree. 
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Letters  on  Practical  Subjects 


LAMP  CORD  ADJUSrERS. 

The  following  device  has  been  found  very  useful  for 
droplights,  as  it  not  only  takes  up  the  slack  in  the  cord,  but 
permits  the  placing  of  the  lamp  at  almost  any  point  of  the 
room.  On  the  two  end  walls  of  the  room,  near  the  side 
walls,  about  7  ft.  or  8  ft.  from  the  floor,  fasten  four  liooks. 
Through  these  hooks  run  an  endless  cord  (chalk  line  is 
very  serviceable).  This  cord  nmst  be  sufficiently  slack  to 
enable  it  on  one  side  to  be  looped  around  the  slack  of  the 
lamp  cord  and  on  the  other  side  to  be  doubled  through  a 
Fahnestock  connector  fastened  by  some  means  to  the  lamp 
socket.  The  loop  through  the  connector  can  be  shortened 
or  lengthened  to  lower  or  raise  the  light. 

It  usually  takes  some  experimenting  to  determine  the 
lengths  of  cord,  and  also  of  lamp  cord,  that  will  give  best 
results;  but  it  is  possible  so  to  adjust  the  two  that  the  lamp 
can  be  moved  almost  in  a  flare  all  over  the  room.  The 
lamp  will  stay  anywhere  it  is  placed. 

Lafayette,  Ind.  E.   E.  George. 


EFFECTIVE  BUILDING-FRONT  ILLUMINATION. 

The  lighting  scheme  for  a  store  front  described  below  is 
entirely  new  to  the  writer  at  least,  and  it  certainly  is 
effective  as  concerns  attracting  unlimited  attention  and  illu- 
minating the  building.  Only  one  short  block  distant  from 
the  arrangement  shown  is  another  large  building  which  has 
its  front  lighted  by  several  flaming  arcs  which  are  suspended 
upon  cantilever  fixtures  above  the  roof  in  such  a  manner 
that  light  from  the  lamps  is  thrown  against  the  front  of  the 
building,  while  the  lamps  are  swung  back  over  the  roof 
during  the  daytime  and  for  the  purposes  of  trimming,  etc. 

The  second  method  is  only  mentioned  for  the  sake  of  com- 
parison with  the  system  about  to  be  described,  for,  while 
the  cantilever  system  is  effective  and  does  its  work,  the 
arrangement  of  .lamps  is  certainly  an  eyesore  by  daylight, 
and  the  owner  of  the  building  very  quickly  learned  that  it 


Lamps 


Method  of  Lighting   a   Building   Front. 

was  to  his  interest  to  keep  the  lamps  swung  back  out  of 
sight  during  the  day.  On  the  other  hand,  the  system  illus- 
trated is  very  pleasing  by  daytime  as  well  as  by  night  and 
adds  greatly  to  the  appearance  of  the  building.  A  porch  roof 
was  thrown  across  the  faqade  of  the  building,  brackets  were 
placed  8  ft.  apart,  and  between  each  pair  of  brackets  were 


placed  eleven  incandescent  lamps.  The  brackets  were  made 
8  in.  wide  upon  the  face  and  a  large  inclosed-arc  lamp  was 
attached  thereto,  projecting  downward  in  line  with  the  row 
of  incandcscents. 

The  illustration  shows  the  lamp  scheme  quite  clearly,  the 
arc  lamps  being  located  upon  the  brackets  and  serving  as 
drop  ornaments  and  the  incandescent  globes  being  con- 
nected between  each  pair  of  brackets. 

Although  not  shown  by  the  engraving,  being  omitted  for 
the  sake  of  clearness,  the  row  of  small  lamps  is  returned  at 
the  end  of  the  facier  and  extends  back  to  the  wall  of  the 
building.  This  novel  lighting  display  has  r.ecently  been 
added  to  a  store  building  in  South  Bend,  Ind.  The  archi- 
tects transformed  the  structure  from  an  old  hotel  originally 
erected  for  a  farm  building  into  a  business  block,  stucco-fin- 
ished and  presenting  every  appearance  of  a  modern  struc- 
ture of  massive  and  imposing  frontage. 

Sotith  Bend,  Ind.  Howaru  Johnston. 


THREEBELT  DRIVEN  DYNAMOS. 


The  illustration  shows  a  convenient  arrangement  of 
belts,  shafts  and  dynamos,  located  in  a  shop  that  requires 
a  few  lights  every  day  and  a  large  number  on  cloudy  days 
as  well  as  during  the  latter  part  of  the  short  days  in  early 
winter.  The  main  engine  has  a  stroke  about  twice  the 
diameter  of  cylinder  and  turns  about  90  revolutions  per 
minute.  There  are  two  flywheels  on  the  crank  shaft,  one 
of  which  is  shown  at  2.  The  belt  on  this  wheel  drives  the 
friction  clutch  pulley  3.  When  this  clutch  is  in  it  turns 
4,  which  is  belted  to  5,  and  as  this  gives  motion  to  6  the 
dynamo  7  generates  enough  electricity  for  the  everyday 
load.  The  cut-ofT  coupling  8  is  out  a  greater  portion  of 
the  time,  but  if  more  capacity  is  required  it  is  thrown  in, 
causing  9  to  drive  10  while  il  is  pulled  out. 

This  is  sufficient  for  all  ordinary  purposes,  but  if  stiM 
more  capacity  is  wanted  for  special  service  the  medium- 
speed  engine  12  is  started  to  drive  13.     If  a  few  lights  are 


Convenient  Arrangement  of   Belts,  Shafts  and   Dynamos. 

wanted  at  night  for  repair  work  while  the  main  engine  is 
shut  down,  12  is  run  to  operate  13,  and,  of  course,  11  is 
out;  if,  however,  one  dynamo  is  not  sufficient  11  is  thrown 
in  to  drive  9  and  10  while  8  is  out. 

This   arrangement   has   proved   satisfactory    for   a   long 
time,  and  although  sech  a  drive  is  considered  behind  the 
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Unit's,  yet  tlic  cost  uf  fuel  for  o|)fr;iimn  n  aiul  the  expense 

for  repairs  will  ctjuiparc  very   favorably  with  many  hijjh 

speed  (lirect-coniU'Ctetl  units  which  arc  ratcil  as  np-to-clate. 

Neit'  lla7Tn.  i'otin  W    II,  Wakkman. 


EFFECT  OF  LEADING  AND  LAGGING  CURRENTS  ON  THE  REGULATION 
OF  ALTERNATORS 

riu-  rt'nulatitin  of  an  alternator  is  detined  in  one  sense 
as  the  chanj^e  in  voltaj^e  from  no-load  to  fnll-load  divided 
by  the  full  load  voltajje.  It  is  known  by  experience  that 
when  an  alternator  delivers  laj^ijin};  current  its  voltage  falls 
in  passing  from  no-load  to  full-load,  whereas  if  it  be  con- 
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nccted  to  a  circuit  drawing  considerable  leading  current  its 
voltage  rises  as  its  output  increases.  The  object  of  this 
article  is  to  give  an  explanation  of  this  action  without  the 
use  of  vectors  or  mathematics. 

In  Fig.  I  the  poles  of  a  revolving  field  alternator — single- 
phase  for  simplicity's  sake — are  shown  with  the  armature 
conductors  in  section,  a  dot  signifying  current  flowing  out 
and  a  cross  current  flowing  in.  The  field  forms  and  a  por- 
tion of  a  simple  wave-wound  armature  having  all  the  con- 
ductors in  series  are  also  indicated.  The  poles  are  moving 
from  right  to  left  and  the  flux  sweeping  across  the  con- 


Fig.    2 — Action    with     Leading    Current. 

ductors  tends  to  produce  currents  in  them  flowing  from  the 
observer  beneath  the  north  poles  and  toward  him  under  the 
south   poles. 

At  no  load  no  current  will  exist  in  the  armature  and  the 
voltage  of  the  alternator  will  be  proportional  to  the  number 
of  lines  of  flux  cut  per  second  by  the  armature  conductors. 
The  only  flux  to  be  cut  is  that  produced  by  the  main-field 
winding. 


.Now  suppose  the  alternator  to  be  loaded  by  supplying; 
enrrent  to  a  circuit  giving  loo  per  cent  power-factor.  This 
current  (lowing  aroinid  the  iron  core  of  the  armature  pro 
duces  a  llux  the  maxinnnn  value  of  which  occurs  at  a 
point  midway  between  the  poles,  for  at  the  instant  shown 
m  I'ig.  1  all  the  con<luctors  on  the  armature  are  cutting 
llnx  of  correct  polarity  to  give  the  maxinnnn  voltage  at  tlu 
urnn'nals,  and  thus  at  this  instant  the  maximum  value  of 
ctineiit  also  occurs,  since  the  generator  is  operating  at 
loo  per  cent  power-factor.  The  reaction  flux  is  equallv 
distributed  between  the  field  poles,  and  a  resultant  field 
sinnlar  to  that  shown  is  obtained.  The  field  form  has  been 
shifted  against  the  rotation  of  the  poles,  and  the  No.  i 
conductor  of  each  group  is  now  cutting  flux  of  opposite 
polarity  to  that  at  no-load.  This  would  tend  to  reduce  the 
voltage,  but  conductor  No.  5  is  cutting  a  field  of  correct 
polarity,  which  has  increased  in  strength  by  an  amount 
equal   to   the  decrease   at    No.    i.      Likewise,   the   increased 
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Fig.  3 — Action  with  Lagging  Current. 

flux  cut  by  .No.  4  is  compensated  by  the  decreased  amount 
cut  by  No.  2.  Thus,  there  would  be  no  drop  in  the  induced 
voltage  from  no-load  to  full-load. 

Consider  now  the  efifect  of  a  leading  current.  In  this 
case  the  maximum  value  of  current,  instead  of  occurring 
at  the  instant  of  maximum  voltage,  comes  before  the  field 
spools  have  reached  the  position  of  Fig.  i,  which  is  shown 
in  dotted  lines  in  Fig.  2.  The  value  of  the  armature  flux 
has  been  increased  by  having  the  reluctance  of  its  path  de- 
creased. The  lagging  of  the  field  behind  the  current  (lead- 
ing current)  places  the  field  cores  in  such  a  position  that 
the  armature  flux  has  an  easier  path,  and  consequently  its 
value  is  greater  than  in  Fig.  i ;  and  it  may  be  noted  that 
it  is  assisting  the  main  field,  thereby  resulting  in  an  in- 
crease of  voltage  from  no-load  to  full-load,  since  the  total 
value  of  the  flux  to  be  cut  has  increased  from  no-load  to 
full-load. 

Fig.  3  shows  the  effect  of  lagging  current.  In  this  case 
the  maximum  value  of  the  field  flux  sweeps  across  the 
middle  conductor  of  each  group  before  the  current  has 
reached  its  maximum  value.  Again,  the  armature  reaction 
flux  is  increased  by  having  the  reluctance  of  its  path 
lowered,  but  in  this  case  the  efifect  is  to  reduce  the  total 
field    flux    and    consequently    the    voltage. 

To  sum  up:  (i)  A  leading  current  produces  an  arma- 
ture reactive  mmf  which  aids  the  main  field  and  boost? 
the  voltage  from  no-load  to  full-load;  (2)  a  lagging  cur- 
rent gives  a  reactive  flux  which  opposes  the  main  field  and 
cuts  down  the  voltage  from  no-load  to  full-load. 

Srhenectadv.  N.  Y.  Rayse  N.  Westcott. 


SHORT   METHOD  FOR  FINDING    THE    HYPOTENUSE  OF    A    RIGHT 
TRIANGLE  WITH  THE  SLIDE  RULE. 

The  problem  of  finding  the  hypotenuse  of  a  right-angled 
triangle  when  the  legs  are  given  may  be  solved  on  the  slide 
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rule  more  readily  by  the  following  device  than  by  the 
method  of  taking  the  square  root  of  the  sum  of  the  squares. 
The  formula  F  ^=  y/  ni' -\- ti'  (in  which  m  and  n  are  the 
legs  and  F  the  hypotenuse)  is  not  suited  for  logarithmic  or 
slide-rule  work  because  of  the  addition  which  is  required 
It  is  rendered  more  suitable,  however,  if  the  right-hand 
member  is  multiplied  by  the   factor  tn  outside  the  radical 

and  by  — 5    under  the  radical.     This  puts  it   in   the   form 


^  =  -4/+^(-m-) 


This  is  more  suitable  for  slide-rule  work,  since  the  only 
addition  now  required  is  the  addition  of  unity;  and  if  the 
smaller  of  the  legs  is  used  for  the  numerator  in  the  fraction 

-,  the  value  of  f  -^  |    will  be  less  than  unity  and  the  addi- 


-ii) 


tion  is  reduced  to  the  annexing  of  unity  before  a  decimal. 

With  the  legs  given,  we  solve  the  problem  as   follows : 

Divide  the  smaller  by  the  greater,  using  the  "C"  and  "D" 

scales.     This  gives  the  quotient  —  on  the  "D"  scale  and 


imal 

(0 


may  be  read  on  the  "A"  scale.  Anex  unity  to  this 
decimal  and  set  the  end  of  the  slide  to  the  value  of 
I  -1-f  IL  I    on   the   "A"   scale.     The   end   of   the   slide    will 


then  be  set  at 


/-Q) 


on  the  "D"  scale,  and  by 


setting  the  runner  at  the  value  of  m  on  the  "C"  scale,  the 
value  of  the  hypotenuse  may  be  read  on  the  "D"  scale.  The 
only  setting  of  the  rule  required  is  that  for  one  division 
and   one   multiplication. 

IVilkinsburg.  Pa.  John    S.    Hoi.i.inAV. 


A  DIRECT-READING  DYNAMOMETER. 

In  the  testing  of  electrical  machinery  there  is  usually  a 
serious  disadvantage  in  the  measurement  of  mechanical 
power,  the  lack  of  instantaneous  readings.  The  methods 
used  for  the  dynamometric  measurement  of  power  either 
integrate  values  over  a  time  interval — like  the  steam-engine 
indicator  card  or  the  Starrett  speed  indicator — or  require 
manipulation,  like  the  slide- wire  bridge.  The  ordinary 
transmission  dynamometer  for  measuring  the  power  trans- 
mitted through  shafting  is  of  the  latter  class. 

If  the  relative  angle  of  advance  of  the  two  disks  of  the 
dynamometer  be  made  to  vary  the  resistance  of  a  resistor, 
there  is  afforded  a  method  of  reading  instantaneous  power 
by  a  voltmeter,  ammeter  or  indicating  ohmmeter.  The 
essential  features  of  the  transmission  dynamometer  usually 
take  the  form  of  two  co-axial  shafts,  connected  by  a  helical 
spring,  and  two  disks  flanged  on  to  the  ends  of  the  shafts 
next  to  the  spring.  The  relative  angular  advance  of  the 
driving  disk  over  the  follow'ing  disk  is  a  measure  of  the 
power,  or,  more  strictly,  torque. 

Consider  two  points  on  the  disks  opposite  each  other  at 
zero  speed.  At  the  point  on  one  disk  provide  it  with  a  light 
spring,  adapted  to  touch  the  corresponding  point  on  the 
other  disk.  Beginning  at  this  second  joint,  wind  a  circular 
resistance  wire  on  the  face  or  edge  of  the  disk  through 
nearly  360  deg.  Connect  the  beginning  of  this  wire  and  the 
spring  to  a  collecting  ring  on  each  shaft.  None  of  the  re- 
sistance wire  will  be  in  circuit  at  zero  torque.  As  the 
torque  increases  more  of  the  resistance  will  be  in  circuit 
up  to  the  limit  of  the  instrument,  nearly  a  full  revolution. 
If  a  source  of  constant  emf  be  applied  to  the  slip-rings  and 
the  current  be  measured  by  an  ammeter  calibrated  in- 
versely in  foot-pounds,  the  torque  may  be  read  directly  and 
instantaneously  at  any  time. 


The  curreiu  decreases  as  the  torque  and  resistance  in- 
crease, but  for  a  given  constant  voltage  the  ammeter  may 
be  calibrated  in  fo(jt-])(»unds  as  easily  as  the  circumference 
of  the  ordinary  tixed  dynamometer  disk  is  calibrated  in 
foot-pounds. 

Using  this  method  m  connection  with  a  speedometer  and 
the  usual  electrical  meters,  speed,  torque,  voltage,  current, 
etc.,  may  be  read  simultaneously  and  frequently. 

New  York.  .V,    V  A.  G.  Brahhukn. 


ROTARY  CONDENSER  RECONSTRUCTED  FROM  A  TURBO  GENERATOR 

The  generating  station  of  the  Omaha  Electric  Light  & 
Power  Company  contains  13,000  kw  in  turbine-generator 
equipment,  made  up  of  one  4000-kw  horizontal  and  two 
3750-kw  and  one  1850-kw  vertical  Curtis  General  Electric 
sets.  The  Omaha  company  has  a  large  motor  load  among 
grain  elevators  and  other  local  industries,  totaling  nearly 
11,000  connected  hp.  The  effect  of  this  heavy  motor  load 
has  been,  of  course,  to  lower  the  power-factor  of  the  station 
output,  increasing  the  heating  of  the  machines  and  affecting 
their  efficiencies.  In  the  Omaha  station  this  reduction  of 
power-factor  even  reached  a  point  where  it  was  difficult  to 


Rotary    Condenser    (at    Left    of    Horlzontaf    Unit)     Reconstructed 
from   Turbine-Type   Generator. 

get  sufficient  excitation  to  liold  up  the  rated  terminal  volt- 
age of  the  alternators. 

A  2200-kva  generator  in  the  plant  had  become  available 
for  other  uses  at  about  this  time,  due  to  the  installation  of 
larger  units,  and  it  was  accordingly  determined  to  recon- 
struct this  machine  into  a  synchronous  motor,  operating  it 
as  a  rotary  condenser  to  improve  the  station  power-factor. 
For  its  new  role  the  unit  was  e(|uipped  with  a  special  shaft 
and  roller  step-bearing,  the  w<irk  of  reconstruction  being 
done  at  Omaha  from  plans  prepared  at  the  factory,  the  addi- 
tional parts  having  been  dispatched  for  carrying  out  th< 
changes. 

When  completed  the  machine  was  set  up  in  place  along- 
side the  horizontal  unit,  behind  which  it  is  seen  in  the 
illustration.  In  appearance  at  a  casual  glance  it  still  re- 
sembles, of  course,  its  former  turbo-generator  chrysalis 
stage,  for  which  it  might  easily  be  mistaken.  The 
result    of    installing    the    rotary    condenser,    however,    has 
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ftitirfly  corri'Otfd  the  former  troubles  due  to  low  power 
factor,  till'  leailiiij^  currents  taken  by  tiic  ovcr-cxcitcd  motor 
ofrscttinf^  tlic  la^j^'ing  cliaractcrislics  of  the  outside  load. 
Phis  rotary  condenser  installation  has  now  been  in  success- 
ful oi)eration  aliont  twenty  months. 

( )  ma  It  (I .  A'  fh.  I  a  m  i;s  II  a  /  k  k  i  c  K . 


LIGHTING  OILERS  ON  HIGH  SPEED  ENGINES 

Although  my  engine-room  was  well  lighted  so  far  as 
overhead  and  wall  lights  were  concerned,  more  or  less 
trouble  was  caused  by  lack  of  light  bearing  directly  on  the 
oilers,  as  when  one  of  them  failed  to  feed  fast  enough  it 
was  not  discovered  until  the  bearing  was  too  warm  for  good 
practice. 

The  illustration  is  the  elevation  of  a  simple  device  adopted 
to  overcome  tiiis  objection.  It  has  a  good  appearance 
and  gives  satisfactory  results.  A  line  of  conduit  was  car- 
ried from  one  wall  to  the  other,  with  suitable  outlets  for 
the  required  lamp  connections.     As  this  line  required  sup- 


Llghtlng  Arrangement  for   Engine-Room. 

pons  near  the  center,  two  railing  posts  were  carried  up 
for  this  purpose,  as  shown  at  2  and  3.  These  are  made 
of  i-in.  pipe,  and  the  conduit  is  a  loose  fit  in  the  pipe  which 
connects  these  posts  at  the  top  in  order  to  strengthen  the 
railing. 

Lamps  are  suspended  behind  oilers  on  the  main  bearings 
at  4,  5,  6  and  7,  while  8  lights  one  that  feeds  an  eccentric. 
Lamps  of  5  cp  or  6  cp  are  suflficient  to  enable  an  engineer 
to  see  how  his  oilers  are  working  without  going  close  to 
them,  and  this  is  both  safe  and  convenient  in  practice. 
Two  6o-watt  tungsten  lamps  are  shown  at  9  and  10.  They 
are  serviceable  and  ornamental. 

New  York,  N.  Y.  John  For  an. 


INSTALLATION  OF  MOTORS  IN  DIRTY  PLACES. 

Electric  motors  operate  so  well  under  many  adverse  con- 
ditions that  it  has  become  the  habit  of  purchasers  and  of 
some  consulting  engineers  to  let  them  bear  all  they  will 
instead  of  mitigating  the  conditions  so  that  the  motor  may 
operate  under  as  favorable  circumstances  as  possible.  This 
is  especially  true  as  regards  the  protection  of  a  motor  from 
dust  and  dirt.  A  good  motor  will  stand  so  much  abuse  of 
this  kind  that  there  seems  to  be  a  feeling  that  a  motor 
manufacturer  who  asks  that  his  apparatus  be  installed  in  a 
clean  place  and  kept  reasonably  clean  cannot  have  a  good 
motor. 

This  is  not  the  case.  Manufacturers  of-  the  best  motors 
and  engineers  conscientiously  looking  to  the  best  interests 
of  their  clients  will  recommend  the  protection  of  motors 
as  far  as  possible  from  dust  and  dirt,  for,  no  matter  hoNV. 
good  a  motor  may  be,  if  it  will  run  in  a  dirty  place  it  v.ill 
surely  run  better,  last  longer  and  need  less  care  if  installed 
where  it  can  be  kept  reasonably  clean.  Inclosed  motors 
may  be  the  solution  of  the  problem  when  no  other  is  possi- 
ble. If  completely  inclosed,  they  keep  out  of  dirt,  but  they 
keep  in  the  heat,  and  no  motor  can  run  without  producing 
heat. 

Inclosed  motors  are  necessarily  large  and  costly,  and  they 


will  never  receive  the  care  given  to  open  motors,  because 
the  working  parts  are  concealed,  and  hence  are  rarely  in- 
spected, except  in  case  of  actual  failure.  Besides,  to  cut 
down  the  first  cost,  they  are  usually  allowed  to  run  at 
higher  temperatures  than  open  motors,  with  the  result  that 
their  insulation  is  subject  to  greater  deterioration.  In 
recognition  of  this  the  standard  specifications  adopted  by 
most  motor  builders  permit  a  rise  in  temperature  of  40 
deg.  C.  for  the  windings  and  50  deg.  C.  for  the  comnmtators 
of  open-type  machines,  while  the  standard  for  inclosed- 
type  machines  is  15  deg.  higher  for  the  windings  and  10  deg. 
higher  for  the  commutator,  and  the  manufacturers  of  mo- 
tors do  not  make  overload  guarantees  on  the  inclosed 
machines. 

Boxing  up  an  open  motor  is  equivalent  to  inclosing  it, 
both  in  confining  the  heat  and  in  concealing  it  from  the 
daily  or  hourly  observation  that  one  unconsciously  gives 
an  open  motor  in  passing  by  it,  as  some  attendant,  work- 
man or  superintendent  will  always  do  several  times  a  day. 
But  in  many  industries,  such  as  foundries,  grain  elevators 
and  coal-handling  establishments,  dust  cannot  be  avoided, 
and  yet  motors  must  be  installed  to  work  continuously  and 
reliably  and  without  unreasonable  care.  These  are  the 
motors  that  are  allowed  to  accumulate  great  quantities  of 
dust  and  condemned  if  they  fail  on  account  of  this  condi- 
tion. 

Many  motors  do  not  fail  even  though  their  windings  and 
ventilating  ducts  may  be  full  of  dust,  because  they  are  not 
worked  continuously  or  are  not  worked  at  a  heavy  load; 
and  on  this  account  the  motor  manufacturer  is  many  times 
blamed  because  a  fully  loaded  or  overloaded  motor  will  not 
stand  the  same  conditions. 

One  can  hardly  expect  motors  in  such  places  to  be 
cleaned  more  than  once  or  twice  a  day,  although  much 
greater  attention  would  be  given  to  a  steam  engine,  or  al- 
most any  other  class  of  machinery,  as  a  matter  of  course; 
yet  a  few  moments'  attention  at  least  once  a  day  is  not 
too  much  to  expect,  and  it  would  take  but  a  very  little  time 
when  starting  the  motor  in  the  morning  to  brush  off  from 
the  frame  the  dust  that  accumulated  the  day  before,  and  to 
blow  out  from  the  windings  and  from  the  air  ducts  with  a 
small  hand  bellows  enough  of  the  accumulation  to  keep 
them  from  being  choked  up  entirely.  At  the  same  time  a 
careful  motor  attendant  will  see  that  there  is  plenty  of  oil 
in  the  bearings  (without  putting  any  more  in  to  run  out  on 
the  floor  if  the  oil-well  is  already  full)  and  will  see  that  the 
oil  rings  turn  when  the  motor  starts  up  and  that  the 
brushes  are  long  enough  and  are  free  in  the  holders.  If 
this  is  done,  the  motor  is  good  for  a  day's  run  practically 
without    further   attention. 

Motors  in  dusty  places  generally  accumulate  an  entirely 
needless  amount  of  dust  and  dirt,  because  if  it  is  not 
possible  to  give  them  complete  protection  they  generally 
receive  none  at  all. 

A  light  platform  or  canopy  a  few  feet  above  the  motor 
will  keep  ofif  perhaps  two-thirds  of  the  dust,  as  most  of  it 
settles  down  from  above;  a  barrier  a  few  feet  higher  and 
a  little  wider  than  the  motor,  raised  from  the  floor,  will 
often  shield  it  from  a  lot  more,  and  in  this  way  the  daily 
cleaning,  even  in  very  dirty  places,  will  often  be  reduced 
to  a  very  small  matter.  Barriers  raised  from  the  floor  are 
especially  efifective  in  wood-working  plants,  where  shavings 
and  sawdust  are  usually  projected  in  a  definite  direction 
from  the  machine  producing  them  and  can  therefore  be 
easily  intercepted. 

Intelligently  placed  barriers  and  canopies  with  a  reason- 
able amount  of  attention,  will  be  found  to  solve  most  of  the 
troubles  connected  with  installing  motors  in  dusty  places 
in  a  comparatively  inexpensive  manner.  They  will  also 
save  the  customer  many  an  unnecessary  repair  bill  and  will 
relieve  the  motor  manufacturer  from  much  undeserved 
blame. 

Chicago.  III.  M.  O.  South  worth. 


January  6,  1912. 
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Questions  and  Answers 

We  are  desirous  of  obtaining  an  insulating  material  which  will  not 
burn,  crack  or  melt  at  a  temperature  of  1500  deg.  Fahr.  Can  you  sug- 
«est  any  substance  for  this  purpose?  M.  B. 

It  is  probable  that  the  best  insulating  material  to  use  to 
withstand  the  temperature  mentioned  is  quartz.  This  can 
be  obtained  from  chemical  supply  houses. 


We  have  recently  changed  over  from  a  133-cycle  system  to  one  having 
a  frequency  of  60  cycles.  Most  of  the  meters  are  of  the  133-cycle  type 
of  vari'jus  makes  and  doubtless  are  incorrect  on  the  lower  frequency. 
What  changes  are  necessary  to  guard  the  company  against  loss?  R.  A.  S. 

The  manufacturers  of  the  various  meters  can  best  advise 
you  on  this  subject.  It  may  be  possible  to  retain  the  entire 
equipment  by  substituting  6o-cycle  coils  for  the  133-cycle 
coils  now  forming  part  of  the  meters.  The  iron  losses  in 
the  meters  will  be  different  with  the  lower  fretjuency. 


I  have  a  small  commutator-type,  110-volt,  133-cycle  motor  which  I 
would  like  to  rewind  for  60-cycle  service.  What  size  of  wire  should  be 
used  and  how  many  turns  per  coil  are  necessary?  Will  it  be  necessary 
to    rewind    the    field    coils   also?  J.    A.    N. 

A  commutator  motor  designed  for  133  cycles  will  operate 
with  improved  power-factor  and  efficiency  when  run  with 
60-cycle  current.  The  exact  improvement  cannot  be  di- 
rectly predicted,  but  it  can  safely  be  stated  that  if  it  is  to 
be  operated  at  the  same  voltage  as  formerly  it  should  be 
provided  with  a  slightly  larger  number  of  turns  per  arma- 
ture coil  and  per  field  coil  and  a  slightly  larger  wire  in 
each  case. 


.\  telephone  line  30  miles  long  and  consisting  of  a  pair  of  No.  10  hard- 
drawn  copper  wires  is  built  according  to  standard  practice.  From  one 
terminal  to  within  1 J4  miles  of  the  other  terminal  the  line  follows  a 
straight  path  and  then  makes  a  right-angle  turn  and  for  the  rest  of  the 
way  forms  part  of  a  200-pair  submarine  cable  terminating  in  the  office 
with  a  condenser  in  series  with  each  side.  Near  this  end  of  the  line  and 
within  the  angle  made  by  the  telephone  wires  is  a  high-power  wireless 
station,  which  when  in  operation  practically  renders  the  teleplione  line  use- 
less because  of  the  noise.     What  can  be  done  to  remedy  this  condition? 

A.   O-S. 

The  trouble  is  purely  electrostatic,  and  relief  will  be 
afiforded  by  running  the  wires  in  twisted  pairs,  lead-covered, 
for  a  distance  of  500  ft.  or  more  either  side  of  the  wireless 
station. 


A  llOvoIt,  four-pole,  60-cycle  induction  motor  at  present  used  as  a 
fan  is  to  be  employed  for  driving  a  washing  machine  when  rebuilt.  It 
is  wound  with  280  turns  of  No.  22  single  cotton-covered  wire  per  coil, 
has  a  bore  of  3J4  '"•  and  a  frame  I'A  in.  wide.  The  rotor  has  thirty- 
seven  copper  bars.  Would  it  increase  the  power  of  the  motor  if  the 
frame  and  rotor  were  made  3  in.  wide?  What  would  be  the  winding 
•lata?  A.    J. 

If  the  length  of  core  of  an  induction  motor  is  increased 
by  100  per  cent  and  the  length  of  coils  is  correspondingly 
changed,  without  any  change  in  the  number  of  turns  per 
coil  or  in  their  distribution,  the  machine  will  operate  at 
normal  flux  density  when  subjected  to  twice  the  initial 
voltage  and  will  be  capable  of  carrying  twice  the  former 
rated  load.  If  it  is  desired  to  operate  at  the  initial  voltage, 
then  the  number  of  turns  should  be  decreased  to  one-half 
the  former  value  and  the  cross-section  of  the  conductor 
should  be  doubled. 


Our  transformers  are  banked  on  the  secondary  side,  feeding  a  three- 
wire,  220-voU  system.  By  changing  them  so  that  each  transformer  carries 
Its  individual  load  we  can  save  considerable  wire.  Will  the  advantages  of 
the  former  method  of  operation  compensate  for  the  extra  wire  used? 

A.  G. 

There  are  two  advantages  in  banking  transformers  on 
the  secondary  side,  rather  than  having  them  feed  energy 
to  individual  loads.  One  of  these  relates  to  the  possible 
saving  in  transformer  equipment  by  reason  of  the  fact  that 
the  transformers  may  not  all  be  loaded  simultaneously,  and 
the  other  to  the  increased  reliability  of  service  by  reason. 
of  the  fact  that  the  transformers  assist  each  other  in  carry- 


ing the  load,  when  otherwise  one  of  them  might  be  seriously 
overloaded.  From  your  inquiry  it  would  seem  that  you 
find  a  considerable  added  expense  in  extra  wire  when  using 
your  transformers  banked  instead  of  connected  to  individual 
loads.  In  your  case  it  would  probably  prove  advantageous 
not  to  bank  the  transformers,  although  you  would  probably 
lose  a  certain  amount  in  decreased  immunity  from  inter- 
rupted service. 


Is  the  two  single-phase  wattmeter  method  of  measuring  three-phase 
power  entirely  accurate,  or  as  accurate  as  with  a  single  polyphase 
meter,  particularly  where  open  delta  connections  of  transformers  are 
used?  B.   F.    D. 

The  two-wattmeter  method  of  measuring  power  is  abso- 
lutely accurate  for  any  three-wire  system  whatsoever, 
whether  it  be  single-phase,  two-phase,  three-phase,  bal- 
anced, unbalanced  or  otherwise.  It  is  essential  merely  that 
the  current  coils  of  the  two  W3.ttmeters  be  inserted  in  two 
of  the  line  wires  and  the  two  shunt  coils  be  connected  be- 
tween, these  two  line  wires  and  the  third  wire.  When  the 
power-factor  of  the  load  on  a  three-phase  system  is  less 
than  50  per  cent  one  of  the  wattmeters  or  one  of  the  watt- 
hour  meters  used  in  the  two-meter  method  of  measuring 
power  or  energy  would  give  a  negative  indication.  That  is 
to  say,  one  of  the  wattmeters  would  reverse  its  readings 
or  one  of  the  watt-hour  meters  would  tend  to  rotate  back- 
ward. The  mere  change  in  the  connection  of  the  watt- 
meter would  cause  it  to  show  a  positive  reading  on  the 
scale.  In  the  case  of  the  watt-hour  meter  the  instrument 
would  be  subjected  to  a  reversed  torque,  but  might  not 
revolve  in  the  reverse  direction  on  account  of  frictional 
torque,  which  is  ordinarily  compensated  for  rotation  in  one 
direction  but  not  in  the  other  direction.  For  this  reason  a 
polyphase  watt-hour  meter  is  preferable  for  measuring 
energy  in  a  three-phase  circuit  to  two  single-phase  watt- 
hour  meters.  However,  the  sum  of  the  readings  on  two 
watt-hour  meters,  taking  care  of  the  negative  reading  in 
case  one  meter  reverses,  should  show  with  a  fair  degree  of 
accuracy  the  amount  of  energy  consumed  by  the  load. 


A  S-hp  direct-current  motor  with  four  poles,  eighty-eight  commutator 
bars  and  forty-four  slots  in  the  armature  has  laminated  core  and  field  pole 
pieces.  At  normal  speed  of  1100  r.p.m.  it  produced  120  volts.  We  con- 
nected up  three  taps  to  the  armature  winding,  brought  them  out  to  slip- 
rings  and  speeded  the  machine  to  1800  r.p.m.  We  excited  the  fields 
fully  from  an  external  source.  The  taps  are  connected  on  to  leads  that 
went  to  bars  1,  30  and  59  respectively.  We  can  obtain  only  about  60 
volts  alternating  current  at  most  with  this  arrangement.  The  throw  of 
the  present  winding  is  about  one-quarter  of  the  circumference.  We  were 
planning  to  rewind  the  armature,  disconnecting  the  direct-current  commu- 
tator entirely,  and  should  be  obliged  for  advice  as  to  whether  we  should 
divide  the  armature  up  into  poles,  changing  the  throw  of  the  coils  to 
about  one-sixth,  and  if  it  would  be  advantageous  to  connect  up  the  arma 
lure  with  Y-connection  instead  of  delta.  The  present  pole  shoes  fully 
cover    nine    armature   slots   and    leave    two    slots   between    each    two    poles. 

W.  H.  S. 

The  four-pole  machine  described  as  having  forty-four 
slots  in  the  armature  and  eighty-eight  commutator  bars  has 
evidently  been  so  designed  that  the  coils  can  be  connected 
to  the  commutator  according  to  the  lap  method  to  produce 
120  volts  and  according  to  the  wave  method  to  produce 
240  volts.  It  is  evidently  now  connected  according  to  the 
lap  method,  because  it  produces  120  volts.  The  winding 
can  be  arranged  according  to  the  lap  method  by  utilizing 
eighty-seven  of  the  coils  and  leaving  one  coil  dead.  If 
operated  with  normal  excitation  at  iioo  r.p.m.  the  machine 
should  then  give  about  240  volts  as  a  direct-current  ma- 
chine. Numbering  the  active  bars  consecutively  from  i  to 
S7.  the  machine  can  be  operated  as  a  three-phase  generator 
by  connecting  taps  to  bars  i,  30  and  59.  Under  these  con- 
ditions the  emf  between  taps  should  be  about  145  volts. 
By  increasing  the  speed  to  1800  r.p.m.  the  electromotive 
force  should  be  about  240  volts.  Unless  we  have  misinter- 
preted the  data  given  in  your  letter  the  machine  thus  re- 
constructed and  operated  should  prove  suitable  for  provid- 
ing 220-volt,  three-phase,  60-cycle  current. 
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PRACTICAL  ELECTRIC   BAKING  AT  MILWAUKEE. 

riic  Skill's  liiikiTv,  of  Milwaiikcr,  W  i>..  ulucli  li;is  li.id 
a  lo-k\v,  oiylity-lo;it"  clfctric  oven  in  service  several  inontlis, 
as  noted  in  our  issue  of  Aug.  19,  i«)ii,  page  44S,  is  now 
preparing   to   install    a    30-k\v,    36n-Io;it"    oven.       The    local 
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Eighty-Loaf    Electric   Oven    in    Milwaukee    Bakery. 

experience  with  the  smaller  Simplex  apparatus,  illustrated 
herewith,  has  convinced  Mr.  Skiles  that,  compared  with  the 
ordinary  coal-heated  affair,  the  electric  oven  has  the  advan- 
tages of  saving  coal  and  ash-storage  space,  the  expense, 
labor,  dirt  and  annoyance  of  handling  coal  and  ashes,  un- 
pleasant heat  in  the  workrooms,  etc.  The  electric  ovens, 
which  are  built  on  the  multi-story  plan,  occupy  only  one- 
fifth  the  s{)ace  of  the  old  ovens,  and  can  be  started  up 
much  more  quickly,  attaining  a  baking  temperature  within 
forty-five  minutes  after  the  heat  is  applied. 

The  new  360-loaf  oven,  which  is  being  built  by  the 
W'estinghouse  company,  will  have  a  maximum  demand  of 
30  kw  and  a  running  demand  of  20  kw.  It  will  be  in  use 
twenty  hours  a  day,  as  in  the  case  of  the  present  unit, 
assuring  a  consumption  of  about  20,000  kw-hours  per 
month.  Under  these  conditions  the  bakeshops  will  earn 
a  rate  of  2%  cents  to  3  cents  per  kw-hour,  the  energy  cost 
lor  baking  amounting  to  about  %  cent  per  loaf.  Wheat 
bread  requires  thirty  minutes  to  bake,  so  that  the  large 
oven  will  produce  720  loaves  per  hour,  or  14,400  per  day. 
Rye  bread  requires  a  higher  temperature,  the  "medium" 
heat,  for  "'maintaining,"  and  the  "high"  heat  during  forty- 
five  minutes   for  baking 

One  of  the  greatest  attractions  of  electric  baking  in  the 
case  of  the  Skiles  bakery  has  been  the  advertising  afforded, 
and  the  noticeable  increased  business  which  resulted  fol- 
lowing the  announcement  of  the  use  of  the  electric  oven. 
This  advantage  is  felt  to  have  ofifset  fully  the  slightly 
higher  cost  of  operation  of  the  electric  oven.  Final  proof 
that  the  owner  considers  it  a  good  investment  is  afforded 
by  the  present  plan  to  install  an  additional  and  much 
larger  apparatus,  giving  a  total  capacity  of  more  than 
15,000  electrically  baked  loaves  per  day. 


I'.lcclricity  is  used  gi'iicr.ills  hn  uilicr  upcralious 
throughout  the  .Skiles  bakery,  motor  driven  dough-mixers, 
cake-mixers,  etc.,  being  employed  for  preparing  the  flour, 
etc.  Mr.  M.  ]•".  IHynn,  the  heating  specialist  of  the  Mil- 
waukee IClectric  Railway  ik  Light  ("ompany,  which  supplies 
the  electrical  energy,  is  now  also  about  to  apjjly  inclosed 
chafing-dish  heating  units  to  the  frying  pots  in  which  the 
lard  and  cottonseed  oil  is  kept  boiling  for  dipping  dough 
nuts.  It  is  the  common  practice  to  heat  these  pots  over 
open  flames,  and  if  the  hot  oil  boils  over  bad  fires  may 
result.  The  application  of  electric  heat  will  remove  this 
danger  and  further  lower  the  insurance  rates,  which  dis- 
criminate in   favor  of  electric  heating. 


LETTING   THE    CUSTOMER    ESTIMATE    HIS    OWN 
WIRING  COST. 


In  its  attractive  new  booklet,  "Electric  Wiring  of  Old 
Houses,"  the  Cleveland  Electric  Illuminating  Company  en- 
courages prospective  customers  to  make  use  of  the  wiring 
data   it   supplies,  and  thus  estimate  the   cost  of  equipping 
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their  own  homes  with  electricity.  Several  pages  of  the 
book  are  occupied  with  illustrations  and  arguments  con- 
cerning the  advantages  and  conveniences  of  electricity  in 
the  household ;  then  follows  a  glossary  of  terms  of  elec- 
trical fittings,  and  finally  a  price  list  of  the  cost  of  material 
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and  wiring  per  outlet  on  tlie  Cleveland  unit  i)lan  already 
mentioned  in  these  columns.  The  last  page  of  the  booklet 
is  a  perforated  sheet  bearing  a  tabulated  statement  of  the 
various  rooms  of  an  average  dwelling,  with  columns  for 
marking  in  the  type  of  outlet  used,  kind  of  switches,  etc. 
If  the  customer  desires,  he  may  refer  to  the  jirice  lists  and 
estimate  the  cost  of  the  work  he  has  in  mind,  or  he  may 
mail  the  perforated  page  to  tlie  oimpany's  ollice,  marking 
on  it  his  name  and  address,  and  suggesting  a  date  for  the 
company  to  send  its  representative  or  contractor  to  call. 
All  estimates  are  furnislied,  of  course,  without  obligating 
the  householder  in  any  way. 


HAULING    COAL    FROM  A    LIMITED    YARD    AREA 
AT  TOLEDO. 


At  its  Water  Street  generating  station  the  I'oledo  Rail 
way  &  Light  Company  burns  about  450  tons  of  coal  a  day 
during  the  winter  months.  This  quantity  nuist  be  handled 
from  the  restricted  quarters  of  the  narrow  yard  between 
the  plant  building  and  the  waterfront,  the  three  "dead"' 
tracks  of  which  will  hold  no  more  than  a  dozen  cars.  The 
company  maintains  a  large  coal  storage  at  one  of  its  rail- 
way barns,  about  2  miles  distant,  but  the  expeditious  de- 
livery of  this  coal  to  the  plant  in  spite  of  the  space 
limitations  is,  of  course,  of  the  greatest  importance. 

The  first  coal-handling  equipment  installed  at  the  Toledo 
station  comprises  a  50-ft.  gantry  carrying  a  boom  crane, 
the  grab  bucket  of  which  can  be  lioistcd  up  over  tlie  crusher 


Gantry  Coal-Unloading  Crane  at  Water  Street  Plant.  Toledo,  Ohio. 

hopper  at  the  ojjposite  end  of  the  bridge.  Lroin  the  crusher 
the  coal  is  delivered  to  an  inclined  bucket  elevator,  from 
which  it  is  discharged  down  a  sloping  chute  to  hatches  over 
the  plant  belt  conveyor,  distributing  it  to  the  bunkers. 

.\  new  coal-handling  crane  of  the  gantry  type  has  just 
been  installed,  as  illustrated  in  the  photograph.  The  50-ft. 
bridge  spans  three  tracks  (one  of  which  is  kept  clear  for 
traffic)  and  overhangs  a  fourth.  The  crane  bucket  dumps 
into  the  crusher  hopper  at  the  right,  through  a  coarse  pro 
tecting  screen,  shown  opened.  From  the  crusher  a  screw 
conveyor  carries  the  finely  divided  coal  into  the  vertical 
bracket  elevator,  from  which  it  is  (lcli\ered  through  the 
down-chute  on  to  the  plant  conveyor. 

One  45-hp  and  one  35-lip.  500-volt  direct-current  motor 
are  provided  for  the  hoisting  service,  the  larger  motor  act- 


ing to  close  the  bucket  through  the  coal,  although  both 
motors  are  utilized  in  hoisting.  A  lo-hp  motor  drives  the 
trolley  across  the  bridge  and  a  45-hp  motor,  acting  through 
a  system  of  driving  rods  and  gears,  propels  the  gantry 
along  its  rails,  50  ft.  apart.  The  bridge  has  a  total  travel 
of  nearly  400  ft.  and  can  be  used  to  spot  cars  if  desired. 
.\  single  20-hp  compound-wound  motor  drives  both  crusher 
and  elevator.  The  crusher  can  be  by-passed  if  slack  or 
crushed  coal  is  to  be  handled  directly  from  the  cars. 

All  of  the  nuitors  on  the  crane  are  controlled  directly 
from  the  operator's  cab  at  the  left  of  the  lower  chord, 
which  commands  a  clear  view  of  all  operations  of  the 
machine.  Plain  rheostatic  control  of  the  hoist  motors  is 
employed,  but  these  motors  are  arranged  for  dynamic 
braking  when  lowering,  dissipating  their  energy  of  rotation 
in  resistors.  Solenoid-opposed  spring  brakes  are  also  pro- 
vided, aiul  limit  switches  are  arranged  to  prevent  over- 
travel  of  any  part. 

The  unusual  size  of  this  coal-handling  crane  may  be  best 
appreciated  by  its  over-all  dimensions.  l'>om  the  gantry 
runway  to  the  rails  on  which  the  trolley  hoist  runs  the 
height  is  54  ft.,  while  the  extreme  height  to  the  top  of  the 
elevator  head  is  100  ft.  from  the  ground. 

The  crane  was  originally  designed  by  its  builder,  the 
Toledo  Bridge  &  Crane  Company,  to  handle  75  tons  to  lof) 
tons  an  hour,  but  tests  in  service  have  shown  it  to  unload 
a  50-ton  car  in  twenty  minutes,  including  the  time  required 
to  "trim"  and  shovel  the  last  of  the  coal  into  the  bucket. 
On  another  occasion  100  tons  was  delivered  to  the  bunkers 
from  the  cars  in  forty  minutes. 


DIVISION    ORGANIZATION    OF    COMMONWEALTH 
EDISON  N.  E.  L.  A.  SECTION. 


In  addition  to  its  general  meetings,  plans  have  been  per- 
fected for  the  organization  of  two  divisions  of  the  Com- 
monwealth Edison  Company  (Chicago)  Section  of  the 
Xational  Electric  Light  Association.  These  are  a  technical 
division  and  a  commercial  division.  Other  divisions  may 
be  formed  later,  possibly.  The  affairs  of  each  division  are 
managed  by  a  division  chairman,  a  vice-chairman  and  three 
other  members  appointed  by  the  division  chairman.  This 
committee  co-operates  with  the  section  chairman  of  the 
entertainment  committee  for  all  of  its  meetings.  These 
division  committees  are  as  follows:  Technical  division. 
Mr.    P.    B.   Juhnke.   chairman,   and   Messrs.   W.   C.    Berry. 

A.  G.  De  Clercq,  E.  W.  Grover  and  N.  J.  Conrad ;  com- 
mercial division,  Mr.  O.  R.  Hogue,  chairman,  and  Messrs. 
\V.  C.  Berry,  W.  P.  Lyon,  G.  H.  Jones  and  G.  B.  Johnson. 
Mr.  Berry,  as  vice-chairman  of  the  whole  section,  is  ex 
officio  vice-chairman  of  each  division  committee. 

Meetings  of  the  technical  division  are  planned  for 
January,  March.  May  and  September,  and  of  the  com- 
mercial division  for  February,  April,  June  and  October. 
In  the  technical  division  the  general  subjects  for  the  four 
meetings  are  "Progressive  Developments  in  the  Genera- 
tion and  Utilization  of  Steam  in  Central  Stations,"  "Recent 
Improvements  in  Electrical  Generating  and  Converting 
Apparatus."  "Latest  Transmission  and  Distribution  Prac- 
tice," and  "Subjects  of  Special  Interest  in  the  Different 
Branches  of  Central-Station  Service."  The  commercial 
division  program  includes  these  general  topics:  "Rates  for 
IClectric  Service  and  Relations  with  the  Public,"  "The  Sale 
and  Introduction  of  Electric  Power,"  "The  Sale  and  Intro- 
duction of  Electricity  for  Lighting  Purposes,"  and  "The 
Sale  and  Introduction  of  Electric  Heating  Devices  and 
Other  Current-Consuming  Appliances." 

The  formation  of  these  two  divisions  does  not  conflict 
with  the  general  meetings  of  the  section,  which  will  be 
addressed  on  subjects  of  wide  general  importance  by  such 
men  as  Judge  Peter  S.  Grosscup.  Mr.  Samuel  Insull,  Mr. 

B.  E.  Sunnv  and  Mr.  B.  I.  Budd. 
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THE    SALE    OF   ENERGY  FOR  ELECTRIC  POWER. 

I5y  Luther  R  I'krky. 
I'dutr  load'  is  thv  sli))»:m  i-vor  biMii^  repeated  by 
operating  men,  salesmen  and  executive  boarils  of  electricity 
supply  companies.  It  is  generally  recognized  that  tliis 
issue  will  le  ot  paramount  importance  inUil  central-station 
load  curves  show  as  jjreat  an  output  durinjj  the  daylij^lit  as 
durinj4  the  early  eveninp  hours.  N'et  to-day,  when  most 
lij^hting-plant  operators  |)icture  this  ideal  condition  as  a 
ijreat  way  off,  there  are  springing  up  all  around  mannnoth 
onter|)rises  whose  only  function  is  the  supplying  this  very 
day-motor  load  which  a  few  years  ago  was  considered  but 
an  incidental  of  the  lighting  business.  Therefore  there  are 
reasons  for  believing  that  when  the  central-station  super- 
mtendent  has  at  last  a|)proximated  the  ideal  load  curve 
previously  mentioned  those  who  are  responsible  for  divi- 
dends will  not  allow  matters  to  stop  there  but  will  put 
ijreat  emphasis  upon  the  securing  of  all  possible  day  load, 
even  to  the  extreme  of  making  the  lighting  business  appear 
as  a  secondary  consideration.  As  an  illustration  of  the 
present  trend,  one  need  only  mention  the  increasing  num- 
ber of  allusions  to  commercial  motor  service  appearing  in 
prospectuses  of  companies  endeavoring  to  float  bonds  and 
stocks.  Therefore,  a  consideration  of  the  methods  of 
securing   this  load  is  timely. 

ORDER  OF  ATTACK. 

In  manufacturing  cities  of  any  considerable  size  it  is  not 
practicable  to  make  a  door-to-door  canvass.  There  are 
more  effective  and  more  enjoyable  ways  of  obtaining  better 
results.  There  are  strategic  times  for  opening  negotiations 
with  prospective  consumers,  at  other  than  which  efforts 
would  avail  comparatively  little ;  time  and  energy  would  be 
squandered.  Let  the  salesman  center  his  attention  on  that 
prospective  customer  with  whom  he  is  most  likely  to  ob- 
tain results ;  the  future  will  bring  similar  occasions  when 
other  customers  can  be  approached  with  the  same  advan- 
tage. 

The  easiest  of  all  contracts  to  close  is  for  the  future 
energy  supply  for  buildings  under  construction ;  but  once 
an  isolated  plant  is  installed  action  is  likely  to  be  delayed 
for  several  years  unless  a  market  be  found  for  the  gen- 
erating equipment  to  be  discontinued.  The  plant  will  hardly 
go  in,  though,  if  one  keeps  after  the  owner  with  deserved 
confidence  \n  the  superiority  of  his  commodity,  offering  to 
engineer  the  electrical  installation,  demonstrating  the  ad- 
vantage of  operating  a  year  or  two  on  purchased  energy 
prior  to  the  making  of  a  definite  decision  to  install  a  private 
generating  plant,  pointing  out  local  concerns  purchasing 
energy  for  lighting  and  motor  service,  and  possibly  com- 
posing a  detailed  report  to  show  the  relative  costs  of 
operating  with  a  new  plant  or  with  central-station  supply. 
The  prize  at  stake  warrants  the  insistence  of  the  proverbial 
book  agent,  and  the  client  will  certainly  thank  the  sales- 
man after  once  experiencing  the  excellence  of  the  service 
supplied. 

But  endeavors  do  not  begin  and  end  at  competing  with 
proposed  new  isolated  plants,  for  there  are  always  to  be 
found  apparently  satisfactory  equipments  that  have  been 
in  use  for  a  number  of  years.  Their  owners  see  little 
reason  for  making  changes  involving  the  purchase  of  en- 
ergy, for  the  belief  is  current  among  laymen  that  lighting 
companies  are  producers  of  an  expensive  luxury  adapted 
to  lighting  but  not  for  extensive  motor  service. 

An  especially  good  time  for  the  central-station  repre- 
sentative to  introduce  himself  and  his  wares  is  when  there 
is  a  change  of  management.  The  new  executive  is  then 
optimistic  over  his  own  ability  to  work  innovations  in 
his  plant,  and  he  is  ready  to  look  into  any  phase  showing 
some  probability  of  bringing  about  an  improvement.  He 
is  not  so  certain  that  everything  in  the  plant  is  as  it  should 
be,  and  is  very  likely  to  listen  to  suggestions  in  an  open- 
minded  way.     The  result  is  a  future,  if  not  an  immediate, 


.i|iplK;nion.  .Some  day  this  factory  manager  is  likely  to 
call  upon  the  central-station  man  for  assistance. 

News|)apers  and  local  industrial  journals  frecpu-iitly  an- 
nounce real-estate  transfers,  make  allusions  to  building 
additions  aufl  the  organizing  of  night  shifts,  and  advertise 
for  new  or  second-hand  motive  equipment.  Many  of  these 
activities  afford  just  the  (jpi)ortunity  for  one  to  offer  grace- 
fully to  be  of  such  assistance  as  he  may  in  supi>lying 
temporary  auxiliary  or  additional  energy  for  light  or 
motor  service.  (Jnce  he  has  gained  entrance  he  will 
secure  permission  to  inspect  the  i)roperty,  after  which 
he  will  have  suggestions  as  to  a  few  proper  applications 
for  his  connnodity.  In  case  the  management  of  the  mill 
shows  progressiveness  and  should  complete  electrification 
seem  feasible  within  a  year  or  more,  the  representative 
should  by  all  means  secure  permission  to  make  a  complete 
power  investigation.  The  result  of  this,  if  not  an  im- 
mediate contract,  is  to  educate  the  management  to  the 
realization  that  central-station  energy  is  better  than  and 
as  cheap  as  or  cheaper  than  that  produced  by  his  existing 
isolated  plant.  Once  central-station  energy  receives  the 
credit  of  being  practical  for  an  installation,  the  battle  is 
half  won.  The  future  is  bound  to  shape  things  to  favor 
the  purchase  of  outside  energy. 

There  are  times  when  it  seems  as  if  all  good  prospective 
customers  have  been  shelved  and  that  there  is  no  advan- 
tageous opening  to  develop.  At  such  times  one  should  go 
ahead  and  make  an  opening.  If  one  is  not  at  all  acquainted 
technically  with  the  enterprise  which  he  is  to  approach,  it 
is  a  good  idea  to  acquire  first  some  general  information, 
because  his  customer  will  very  likely  judge  of  his  ability 
by  the  amount  of  intelligence  he  shows  in  the  discussion  of 
the  business.  One  of  the  most  effective  ways  to  stimulate 
the  customer's  interest  in  the  proposition  is  to  give  him 
an  idea  of  what  others  are  doing  with  this  same  service, 
and  to  draw  a  comparison  between  the  reliability  and 
economy  of  his  plant  and  that  of  the  central  station.  These 
ideas  are  usually  so  new  to  him  that  he  wonders  if  he  may 
not  be  behind  the  times.  Occasionally  a  visit  of  inspection 
to  the  electric  company's  generating  station  starts  a  cus- 
tomer thinking  and  naturally  increases  his  respect  for  the 
company's   commodity. 

ENGINEERING  INVESTIGATION. 

The  less  the  amount  of  first-hand  knowledge  one  may 
possess  of  an  isolated  plant,  the  better  appear  to  be  its 
economy,  continuity  of  service  and  sufficiency  for  the  work 
at  hand.  One  of  the  great  advantages  of  carefully  pre- 
pared reports  on  prospective  consumers  is  the  gaining  of 
an  intimate  knowledge  of  the  relation  of  the  existing  plant 
to  the  requirements  of  the  load  it  supplies.  Acquaintance 
with  the  plant,  its  attendant,  superintendent  and  manager, 
brings  out  many  vantage  points  for  the  energy  sales  engi- 
neer. He  learns  possibly  of  the  company's  growth,  of 
individual  processes  which  would  profit  by  another  source 
of  energy,  of  an  overloaded  engine,  of  a  long-felt  need  for 
twenty-four-hour  lighting  and  elevator  service,  and  of 
many  other  needs  that  cannot  be  supplied  with  the  existing 
equipment.  Although  he  does  not  antagonize  the  local 
engineer,  personal  observation  informs  him  as  to  how 
much  of  the  plant's  credited  high   economy  is  real. 

His  first  preliminary  tour  of  inspection  over  a  property 
gives  the  power  expert  a  clear  idea  of  the  general  lay- 
out and  the  form  in  which  his  report  will  develop.  His 
findings  may  be  presented  as  a  letter,  or  as  a  concise  sum- 
mary covering  a  few  pages  inclosed  in  a  binder,  or  as  an 
exhaustive,  detailed  discussion,  including  a  very  complete 
description  of  the  plant,  the  results  of  elaborate  tests  and  a 
final  proposition  including  actual  estimates  made  by  mill- 
wrights and  wiring  contractors.  When  the  relative  costs 
of  existing  and  proposed  energy  supply  alone  determine 
what  action  will  ultimately  be  taken,  by  all  means  one 
should  make  a  preliminary  comparison  of  costs.  He  should 
run  dow-n  a  column  of  cost  items,  such  as  fixed  charges. 
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material,  labor,  etc.,  and  opposite  eacli  item  indicate  known 
or  estimated  dollars  involved.  Footing  up  the  two  columns, 
one  readily  knows  approximately  what  the  final  outcome 
will  be.  In  case  central-station  service  has  no  show  at 
all,  a  great  deal  of  painstaking  data  and  estimates  may  be 
eliminated  and  the  report  developed  to  show  in  a  general 
way  the  applicability  of  motor  drive  whenever  changes  of 
drive  are  necessary.  When  an  exhaustive  investigation 
seems  desirable  the  first  thing  to  do  is  to  outline  the  method 
of  attack,  to  note  subheadings  as  and  when  they  come  to 
mind,  and  any  other  points  pertinent  to  the  proposition. 

All  tests  are  likely  to  be  influenced  by  the  then  existing 
rate  of  manufactured  output ;  hence  it  is  desirable  to  secure 
by  months  the  mill  output  for  a  year  or  more  back.  With 
this  the  engine  load,  for  instance,  may  be  compensated  to 
conform  to  the  average  year  load.  Right  here  it  may  be 
mentioned  that  it  is  sometimes  politic  to  discuss  power 
costs  in  the  terms  of  dollars  per  unit  of  finished  output. 
The  automobile  manufacturer's  unit  is  cars;  the  baker 
figures  in  terms  of  mills  per  loaf  of  bread;  the  brickmaker 
.■50  many  cents  per  thousand. 

A  great  number  of  operating  steam  engineers  cherish  the 
memory  of  a  boiler  test  made  by  some  consulting  firm  a 
long  time  ago,  and  the  evaporation  of  10  lb.  or  11  lb.  that 
was  then  reported  is  never  forgotten.  Yet  the  same  sta- 
tionary engineer,  or  his  fireman,  would  be  embarrassed  if 
asked  .  what  the  present  feed-water  temperature  is,  the 
exact  water  level,  inches  of  draft  or  temperature  of  the 
flue  gases,  which  items  and  many  more  were  main- 
tained at  a  set  amount  so  that  the  ten-minute  log  of  that 
long-ago  test  when  plotted  would  follow  as  nearly  as  pos- 
sible a  smooth  curve.  The  itwenty-four-hour  test  is  no 
criterion  of  the  three-hundrea-and-sixty-five-day  efficiency 
of  the  average  plant.  For  these  reasons  the  power  en- 
gineer would  best  deal  in  yearly  costs  as  shown  on  the 
ledger  of  the  bookkeeper. 

When  estimating  the  cost  of  material  and  labor  to  change 
over  to  use  purchased  energy  the  greatest  caution  must  be 
exercised.  By  specifically  stating  what  is  proposed  to  be 
done  and  then  securing  an  estimate  from  a  contracting 
firm  for  the  work  one  is  protected  from  blame  in  case  the 
projected  work  costs  more  than  was  estimated.  Prestige 
can  be  lost  in  no  easier  way  than  by  allowing  one's  enthusi- 
asm to  run  away  with  one's  better  judgment  in  making  a 
hasty  estimate.  The  foregoing  applies  aptly  to  the  esti- 
mating of  the  amount  of  fuel  for  heating  or  the  number  of 
kilowatt-hours  to  be  used  with  purchased  energy.  When 
estimating  the  fuel  to  be  used  for  heating  it  is  well  to 
present  every  step  in  the  securing  of  the  final  figure,  thereby 
giving  the  client  all  possible  assistance  in  having  this 
amount  checked  up  by  his  consulting  engineer.  Frankness 
and  conservatism  in  the  long  run  are  invaluable  assets. 

COMMERCIAL  POLICY. 

The  public-service  corporations  are  frequently  consid- 
ered by  the  masses  to  be  monster  soulless  monopolies, 
greedy  and  heartless.  The  truth  of  the  matter  is  that  the 
commercial  policies  of  some  lighting  companies  are 
prompted  by  such  a  desire  to  be  more  than  fair  that  things 
are  done  which  would  be  more  in  keeping  with  a  charitable 
institution.  Let  the  corporation  deal  as  though  it  were  a 
private  concern,  giving  nothing  away  for  the  sake  of  giving 
and  allowing  each  customer  to  feel  that  the  company  has 
a  personality.  Give  value  for  value  received,  and  treat  the 
electrical  contractor  as  the  grocer  treats  the  plumber. 

Department-store  advertisements  aim  to  increase  public 
knowledge  of  merchandise  for  sale.  The  electric  com- 
pany should  use  advertising  space  for  acquainting  the 
public  with  the  applicability  of  electricity  to  industrial 
uses.  When  a  trust  company  places  a  man  in  charge  of  an 
estate  comprising  manufacturing  industries  and  when  that 
man,  versed  as  he  may  be  in  banking,  does  not  know  that 
the  electric  company's  energy  is  practical  for  driving  any- 
thing larger  than  a  sewing-machine,  it  is  high  time  to  in- 


stitute a  publicity  campaign  which  will  reach  such  persons 
They  know  about  fans,  flatirons  and  percolators — the  more 
unproductive  devices  connected  to  the  electric  lines.  Adver- 
tise power  and  play  for  the  biggest  odds.  A  half 
page  devoted  to  a  cut  of  a  large  manufactory  which  has 
discontinued  engines  and  is  purchasing  central-station 
energy,  with  a  few  pertinent  facts  relating  thereto  in  large 
type,  is  sure  to  attract  attention.  Repetition  of  this  will 
bring  results,  for,  as  previously  stated,  when  the  customer 
realizes  that  the  lighting  company  is  supplying  energy  as 
cheaply  as  the  isolated  plant  usually  makes  it  the  campaign 
is  half  won. 

One's  relations  with  prospective  customers  should  be 
practically  the  same  as  with  existing  ones,  remembering 
that  on  becoming  acquainted  with  them  it  is  well  to  let 
them  understand  one's  method  of  doing  business.  The  cen- 
tral-station salesman  is  frequently  misunderstood  by  the 
buyer  who  is  accustomed  to  have  quoted  to  him  an  upset 
price  which  is  shaved  down  at  the  final  deal.  Since  the 
representative  of  the  public-service  corporation  has  a  fixed 
rate,  and  that  only,  he  cannot  do  as  others  who  would  sell 
to  this  price-cutting  purchasing  agent,  that  is,  quote  a 
price  sufficiently  high  to  permit  of  reductions.  Having 
only  one  price  he  will  save  time  by  giving  his  full  and  final 
proposition  as  such,  with  the  definite  assurance  there  is 
nothing  better  to  follow. 

A  customer  once  secured  usually  requires  little  attention, 
but  he  must  not  be  forgotten  altogether,  for  the  woods  are 
full  of  all  kinds  of  engine  salesmen  who  are  as  enthusiastic 
for  their  service  as  central-station  men  are  for  theirs.  It  is 
conceivable  that  the  customer  may  receive  a  sufficient  num- 
ber of  calls  from  competing  salesmen  to  start  him  brooding 
over  real  or  imaginary  grievances.  An  occasional  pastoral 
call  from  the  electric  man  enables  imaginary  grievances  to 
be  dissipated  and  real  ones  to  be  corrected.  Remember  that 
the  best  advertisement  is  a  well-satisfied  customer. 

Too  frequently  the  motor-service  man  feels  disinclined  to 
impose  himself  upon  his  prospective  customer.  He  walks 
back  and  forth,  up  and  down  the  street,  past  the  customer's 
door,  screwing  his  courage  to  the  sticking  point.  This  feel- 
ing is  uncalled  for;  the  majority  of  power  salesmen 
have  tiTC  right  to  claim  the  distinction  of  being  the  most 
highly  trained  experts  in  the  selling  business.  The  com- 
modity which  they  handle  almost  invariably  tends  to  better 
the  condition  of  workmen  and  the  quality  of  output.  It  is 
the  last  and  most  potent  of  the  forces  of  nature  to  be 
turned  to  the  use  of  man.  and  its  adoption  is  increasing  at 
a  spectacular  rate. 


COMPARISON  OF  GAS  AND    ELECTRIC    IRONS    IN 
A  NECKTIE  FACTORY. 


The  Rochester  Railway  &  Light  Company  supplies  both 
gas  and  electricity  in  Rochester,  N.  Y.,  and  has  solicitors 

PERFORM.ANCE   OF   GAS   AND  ELECTRIC   IRONS   IN    NECKTIE 
FACTORY. 
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energetically  pushing  both  services.    The  data  on  the  com- 
parative value  of  electric  and  gas  irons  for  haberdashery 


54 


!•:  1.  I'll-  I'  K  li    A  1.     W  (  >  K  I.  I) 


Vol.  59,  No.  i. 


work  wluoli  It  lias  compilfil  can  tliorclorc  be  accepted  as 
coiiiiiiji  from  an  unbiased  aiilhoritv.  The  electric  irons  are 
of  the  0  lb.,  J5()-watt  type  and  tlie  (itlier  irons  are  heated 
on  small  tlat-top  gas  stoves.  The  i)erl'orniances  of  both 
are  j^ivcn  in  the  ai  roinpanyinj.;  table. 

b'.lectric  irons  have  increased  the  oulpul  15  \kv  cent,  and 
the  inaniil'actnrer  claims  that  very  few  ties  are  scorched, 
and  that  there  is  no  shine  left  on  the  ^ooils  when  these 
irons  are  used. 

During  one  week  there  were  ironed  with  two  electric 
irons  266  do/en  ties  and  with  the  gas  irons  469  dozen.  On 
this  basis  it  will  cost  $13  a  month  to  operate  all  the  irons 
necessary  for  a  factory  output  of  this  amoiuit,  and  be- 
tween $30  and  !j^35  for  the  same  outi)nt  if  i;as  imiis  of  the 
tyjie  described  above  are  used. 


Wiring  and  Illumination 

HEIGHT  OF  SUSPENSION  OF  METALLIC-FILAMENT 
LAMPS  IN  STREETS. 

In  a  recent  issue  of  lilcctrotcchnik  iind  Maschinenbau 
Dr.  L.  Block  discussed  the  best  design  of  a  reflector  for 
metallic-filament  lamps  suitable  for  street  lighting  and  dealt 
with  the  choice  of  the  height  at  which  metallic-filameiit 
lamps  in  streets  should  be  suspended.  He  shows  why  it  is 
wrong  to  base  such  a  rule  on  the  distance  between  the 
lamps.  He  argues  that  the  height  should  depend  essentially 
on  the  candle-power  of  the  lamps.  He  recommends  the 
following  approximate  rule :  The  height  li  of  the  lamp 
should  be  h  =  3.5  -f  o.i  V  C  when  C  is  the  mean  horizontal 
candle-power  of  the  lamp  or  the  sum  of  the  candle-powers 
oi  various  lamps  are  connected  together  in  one  fitting  and 
h  is  measured  in  meters.  When  h  is  measured  in  feet  the 
formula  becomes  A  =  11.5  -j- 0.33  V  C. 


ORNAMENTAL  SCROLL-BRACKET  LAMP-POST 
FOR  NEW  YORK. 


The  lighting  of  the  public  thoroughfares  of  New  York 
presents  a  multiplicity  of  conditions  comparable  with  those 
obtaining  in  small  cities,  for  instance,  in  the  outlying  dis- 
tricts, and  with  cities  of  the  first  and  second  class  in  the 
business  sections  of  the  boroughs  other  than  Manhattan, 
and  yet  possessing  problems  distinctly  peculiar  to  itself  in 
the  congested  Streets  and  squares  of  Manhattan.  The  light- 
ing of  the  main  thoroughfares  is  individual,  to  the  degree 
that  not  only  are  the  locations  of  the  posts  fixed  by  actual 
survey  in  the  field,  but  the  lamp  support  itself  is  designed 
for  particular  locations.  The  make-up  of  the  standard  post 
varies  for  thoroughfares  of  dififerent  widths  and  different 
conformations,  as,  for  instance,  in  a  parked  street,  and  is 
of  different  heights  and  projections  to  meet  such  conditions 
as  are  presented  by  the  elevated-railway  structure  in  the 
one  case  and  by  heavily  treed  avenues  in  the  other  case, 
due  consideration  always  being  given  to  the  candle-power 
of  the  unit  and  to  the  distribution  from  the  light  source. 

A  newly  designed  lamp-post  has  been  added  to  those 
already  made  part  of  the  street-lighting  equipment  of  the 
New  York  Edison  Company.  (See  "Arc-Lamp  Posts  of 
New  York,"  Electrical  World,  Dec.  8,  1910.)  The  post 
which  is  shown  in  Fig.  i  is  being  installed  on  Seventh 
Avenue,  north  and  south  of  the  Pennsylvania  terminal,  and 
in  several  other  localities  of  similar  character.  The  general 
plan  for  lighting  avenues  forming  main  arteries  of  travel 
provides  for  the  installation  of  a  post  on  diagonally  op- 
posite street  corners,  set  on  the  house  line  of  the  intersect- 
ing street.  By  this  means  the  post  is  placed  approximately 
15  ft.  back  from  the  apex  of  the.  corner,  giving  unrestricted 
access  to  the  corner  and  insuring  proper  illumination  where 
most  essential  at  night.    It  also  precludes  the  cutting  off  of 


light  (in  the  roadu.iy  on  cithei  side,  owing  to  passing 
trolley  cars  or  other  vehicles.  .Such  a  condition  occurs 
where  but  a  single  lamp  is  placed  at  the  street  intersection. 
As  previously  pointed  out  in  these  columns,  the  design 
ol"  the  street-lighting  fixture  for  public  work  in  the  city 
of  New  ^'ork  must  meet  the  approval  of  the  Art  Com- 
mission of  New  York,  as  well  as  that  of  the  ccjinmissioner 
and  chief  engineer  of  the  Department  of  Water  Supply, 
( ias  and  Electricity.  Obviously  it  must  also  pos.sess  such 
physical  characteristics  as  to  be  applicable  for  both  multi])le 
and  constant-current  lamps.  The  many  factors  thus  pre- 
sented re(|nire  careful  consideration  and  are  possible  ot 
solution  .done  from  full-sized  models.  The  detail  of 
ornament. uion,  the  growth  of  the  ornamentation  in  eleva- 
tion, and  its  incorjxjration  in  the  lamp  bracket  without 
distortion  in  a  form  harmonious  with  a  structure  approxi- 
mately 25  ft.  high  are  worked  out  from  plans  of  dififerem 
modelers,  their  various  indivifiual  interpretations  forming 
the  basis  of  the  ultimate  design.  The  component  parts  are 
the  foundation,  vertical  member,  enveloping  castings  and 
l;ini]»   sn])])iirt.      These  are  a  departure   from   the  generally 


Fig.    1 — New    Ornamental    Scroll    Bracket    Post    in    New    York. 

accepted  practice  incidental  to  iron  lamp-post  equipment, 
the  bracket  particularly  being  a  distinct  innovation  from 
the  lamp  support  generally  used  in  this  country. 

The  foundation  of  concrete  is  prepared  in  advance  witli 
a  collapsible  form,  and  when  set  has  an  opening  just  large 
enough  to  receive  the  tubular  shaft.  The  shell-like  castings 
that  make  up  the  ornamental  post  equipment  are  slipped 
over  the  top  of  the  vertical  steel  member  and  interlock  at 
points  in  the  ornamentation,  leaving  no  visible  joint.  The 
lamp  support,  in  the  form  of  a  scroll  bracket,  is  rigid  in 
construction  and  as  light  in  weight  as  possible,  the  desir- 
able broad  scroll  effect  being  obtained  by  employing  chan- 
nel iron  with  the  web  turned  edgewise.  Its  design  makes 
it  universal  as  to  direction,'  as  well  as  variable  as  to  height 
between  17  ft.  and  24  ft,  both  the  horizontal  and  vertical 
features  referred  to  being  possible  of  accomplishment  in 
the  field  without  additional  machine  work. 

Many  advantages  accrue  in  an  ornamental  post  of  this 
character  over  the  all-cast-iron  type,  the  most  important 
being    the   simplicity   of    the    sub-surface    work    and   the 
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absence  of  detailed  i)arts,  tiui>  uiaUiiig  all  sections  inter- 
changeable. Naturally  every  advantage  was  taken  in  the 
installation  of  these  posts,  costly  nnder  the  most  favorable 
conditions  in  New  York  City,  and  electric  automobiles 
were  used   in  their  erectioTi.   result iiitj-  in  many  economies. 


Letters  to  the  Editor 


Registering  Maximum  Demand. 


Fig.    ^. — Detail    of    Scroll    Bracket. 

The  automobiles,  one  of  which  is  shown  in  l<"ig.  3,  are 
equipped  with  auxiliaries  in  the  form  of  winches,  derricks 
and  electrically  operated  towers,  supplied  in  each  case  by 
energy  direct   from  the   vehicle  battery, 

Klectric  trucks  equipped  in  the  way  described  have  made 
possible  the  installation  of  some  2000  lamp-posts  in  Man- 
hattan durinsf  the  vear   iust  ended.     The  determination  of 


Fig.    3— Electric    Truck    Fitted    with    Erecting    Derrick. 

the  department  of  Water  Sui)i)ly,  Gas  and  Electricity  to 
increase  the  street  illumination  has  necessitated  the  replace- 
ment of  hundreds  of  the  older  equipments,  as  well  as  the 
installation  of  new,  and  the  rapidity  with  which  this  work 
was  done  is  due  to  the  use  of  the  automobiles. 


To  the  Editor  of  lilcctrical  World: 

Sir: — Referring  to  the  very  interesting  connuunication 
on  "Registernig  Maximum  Demand,"  by  Mr.  Cecil  W. 
Brown,  which  appears  in  your  issue  of  Dec.  2,  page  131 5, 
may  I  correct  an  erroneous  impression  which  1  fear  will 
be  given  by  Mr.  Brown's  letter? 

I  agree  with  all  that  Mr.  Brown  says  about  the  crying 
need  for  an  inexpensive  instrument  or  attachment  for 
registering  the  integrated  maximum  demand.  He  is  right 
also  in  recognizing  Mr.  Charles  H.  Merz,  Newcastle-Upon- 
Tyne,  England,  as  the  inventor  of  the  basic  patent,  No. 
722,030,  which  controls  the  maiuifacture  and  sale  of  such 
devices.  But  1  fear  Mr.  Brown's  failure  to  say  that  the 
American  owner  has  only  recently  acquired  the  Merz 
patent  may  give  rise  to  the  idea  that  the  present  owner, 
the  Minerallac  Electric  Company,  of  Chicago,  is  the  object 
of  his  censure. 

Mr.  Brown  says  that  his  discovery  of  the  existence  of 
the  Merz  patent  impelled  him  to  drop  any  idea  of  patent- 
ing his  own  device,  but  adds  that  he  does  "not  intend 
abandoning  the  subject  until  some  one  explains  why  it  is 
that  a  patent  can  be  issued  in  this  country  and  smothered 
for  eight  years,  while  during  this  time  central  stations 
either  pay  a  sum  running  into  three  figures  for  kilowatt 
maximum-demand  meters  or  else  adopt  methods  for  meas- 
uring energy  which  no  reputable  concern  should  coun- 
tenance for  a  moment  and  which  every  customer  should 
rightly  condemn.  It  is  farcical  in  the  extreme  to  see  in- 
struments of  precision  relegated  to  the  background  or  else 
coupled  with  an  arbitrary  standard  (  ! )  due  to  our  archaic 
patent  laws,  business  regulations  or  what  not.  The  Ameri- 
can owner  of  Patent  No.  722,030  states  that  these  maxi- 
mum-demand attachments  can  be  expected  to  be  on  the 
market  in  the  next  few  months,  but  where  have  they  been 
for  the  past  eight  years?" 

The  fact  is  that  the  present  American  owners  of  the 
Merz  patent  have  felt  as  strongly  as  Mr.  Brown  the  need 
of  just  such  an  instrument  as  he  describes.  But,  like  him, 
they  were  compelled  to  recognize  the  Merz  patent  as  stand- 
ing in  the  way  of  anyone  wishing  to  market  such  an  in- 
strument in  this  country,  and  finally  entered  into  negotia- 
tions for  the  outright  purchase  of  that  patent,  which  pur- 
chase was  consunnnated  only  a  few  months  ago.  Since 
that  time  the  development  of  this  new  type  of  instrument 
for  small  consumers  has  been  pushed  with  the  utmost 
vigor,  and  the  first  lot  of  instruments  to  fill  trial  orders  on 
hand  is  now  about  ready  for  shipment.  The  present 
American  owners  cannot  therefore  be  rightly  accused  of 
smothering  the  Merz  patent  for  eight  years. 

li  is  the  purpose  to  furnish  an  instrument  which,  as  Mr. 
Brown  suggests,  will  be  on  a  par  with  the  watt-hour  meters 
now  employed  to  measure  the  consumption  factor  under  a 
differential  rate.  I  fully  believe  that  these  new  forms  of 
instruments  as  manufactured  under  the  Merz  patent,  wdiich 
are  totally  different  in  details  of  construction  and  known 
under  their  several  forms  by  the  trade  names  of  "Maxi- 
cator"  and  "Maxometer,"  will  adequately  solve  the  prob- 
lem of  determining  the  maxinnnn  demand  for  small 
consumers. 

The  problem  to  be  solved  is  very  different  in  the  case 
of  a  small  consumer  from  what  it  was  in  the  case  of  a 
large  power  customer.  The  average  yearly  bill  from  all 
residential  cu.stomers  in  a  city  of  moderate  or  large  size 
is  only  $25  per  year.  On  the  other  hand,  the  yearly  bill 
for  a  50-hp  motor  fully  loaded  for  nine  hours  per  day  and 
at  average  rates  is  $2,000  per  year.  .\n  accurate  maximum- 
demand  instrument,  costing,  say,  $100,  would,  therefore, 
represent    1   cent  per  dollar  of  income  if  run   for  a  period 
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ol    hvf   _\i-.iis   iMii\,   .111(1   I  111  1 1  siM.iiilinj^U    Us.s    idr   .1    lipii^ci 
period. 

l-'urtlK'niiori'.  tin-  hif^li-ratc  purlictii  of  the  hill  for  tlii.s 
soil])  motor,  or  the  portion  directly  alTected  hy  tlie  iiiaxi 
imiiii  demand,  would  with  most  power  rates  now  in  effect 
averaj^e  $i,joo  per  year.  An  error  of  lo  i)cr  cent,  which  is 
a  very  fretpieiit  result  with  many  of  the  oKl  .systems  of 
determiniii},;  or  arhitrarily  fixiiij;  maximum  demand,  would 
be  $1.20,  or  more  than  enouj^h  to  pay  for  a  good  instru- 
ment in  one  year.  In  other  words,  the  purchase  price  of  a 
hifjh  grade  maximum-demand  instrument  sucli  as  is 
alreaily  on  the  market  is  a  very  small  tnattcr  in  tlic  case 
of  comjnercial  or  industrial  power  users,  but  the  purchase 
of  a  maximum-demand  instrument  for  residential  cus- 
tomers is  quite  another  matter.  1  believe  that  the  new 
"Maxicator"  and  "Maxometer"  built  under  the  Merz 
patent  are  the  answer  to  Mr.  Brown's  problem. 

Chicago.  Chester  I.  Mali,. 


To  the  Editor  of  Electrical  IV arid: 

Sik: — The  communication  from  Mr.  Cecil  W.  Brown  in 
your  issue  of  December  2.  igii,  referring  to  your  editorial 
of  Nov.  4  deserves  hearty  commendation.  Truly  there  is 
a  real  need  for  better  methods  of  measuring  the  retail 
\alue  of  electricity. 

rhe  matter  of  a  system  of  rates  of  charge  for  electricity 
tor  residence  purposes  is  in  a  rather  chaotic  condition.  If 
there  is  indeed  a  simple  device  that  will  transform  the 
ordinary  residence  watt-hour  meter  into  a  maximum-de- 
mand watt-hour  meter  a  very  great  advance  will  be  made 
by  the  adoption  of  such  an  instrument.  The  use  of  the 
method  of  estimating  "active  rooms"  and  of  basing  the 
charge,  to  some  extent  at  least,  upon  the  ratio  of  maximum 
demand,  as  indicated  by  "active  rooms,"  to  average  demand, 
is  certainly  an  effort  to  move  in  the  right  direction.  How- 
ever, as  pointed  out  in  Mr.  Brown's  communication,  the 
method  is  at  best  a  rather  crude  one  and  should  be  regarded 
as  only  an  effort  to  approach  a  satisfactory  solution  instead 
of  as  a  satisfactory  solution  in  itself. 

The  influence  that  a  customer's  maximum  demand  should 
have  on  the  price  to  be  charged  for  the  service  is  fre- 
quently somewhat  misunderstood.  I  take  it  that  the  main 
advantage  of  the  "active-room"  method  is  not  its  maxi- 
mum demand  feature,  but  that  it  really  puts  electricity  for 
flatirons,  toasters,  sewing-machine  motors,  etc.,  on  a  lower 
rate  than  the  ordinary  quantity  of  electricity  used  for  light- 
ing must  carry.  Undoubtedly  this  result  is  very  much  to  be 
desired,  and' therefore  the  "active-room"  method  seems  at 
least  better  than  what  went  before.  The  use  of  a  maxi- 
mum-demand meter,  while  preferable,  would  not  w^holly 
cover  some  of  the  advantages  of  the  "active-room"  method. 
The  truth  is  that  a  single  customer's  maximum  demand  has 
very  little  bearing  on  the  cost  to  supply  him.  It  is  the 
character  of  the  customer's  service  (lighting,  for  instance) 
which  may  not  only  bring  his  maximum  demand  always  at 
the  same  time  of  day,  but  brings  his  maximum  at  the  same 
time  of  day  as  that  of  many  other  customers,  and  therefore 
makes  a  peak  load  for  the  station,  that  makes  maximum  de- 
mand so  vital  an  item. 

Even  if  the  meter  reported  at  the  end  of  the  month  the 
total  amount  of  electricity  used  during  each  hour  or  group 
of  hours  it  would  not  give  the  desired  separation  into  light- 
ing and  auxiliary  uses.  In  deciding  upon  a  fair  charge  for 
electric  energy  it  is  proper  to  consider  two  factors :  First, 
the  actual  cost  to  the  seller  of  supplying  that  particular 
grade  of  service;  second,  the  value  of  that  service  to  the 
consumer  and  the  price  the  consumer  can  afford  to  pay. 
For  example,  the  seller  at  a  given  time  of  day  can  manu- 
facture a  kilowatt-hour  for  electric  heating  just  as  cheaply 
as  it  can  manufacture  a  kilowatt-hour  for  incandescent 
lighting.  Obviously,  however,  the  consumer  can  afford  to 
pay  a  much  better  price  per  kilowatt-hour  for  the  latter 
service  than  for  the  former  one.     It  is  perfectly  legitimate 


ii>i  ilic  seller  lo  maki-  a  distmclion  based  upon  the  value 
ol  tile  strvice  to  the  consmner,  even  though  the  cost  ol 
manufacturing  be  the  same.  Hy  making  such  distinctitjus 
the  rates  as  a  whole  may  be  kept  lower  and  the  service  be 
made  more  satisfactory  than  without  distinctions. 

I'.lectricity  used  for  incandescent  lighting  really  costs  the 
manufacturer  a  maxinumi  and  at  the  same  time  the  con- 
sumer gets  the  most  service  from  a  kilowatt-hour.  It  is 
quite  logical  therefore  to  charge  a  higher  rale  for  lighting 
and  a  lower  rate  for  the  various  auxiliary  uses.  Precisely 
this  result  is  supposed  to  be  had  from  the  "active-room" 
system.  ICven  the  most  detailed  information  covering  time 
of  use,  maximum  demand  at  various  times  of  day,  etc.. 
would  not  lead  to  such  a  se|)aration  of  charges.  At  the 
same  time  it  must  be  conceded  that,  as  pointed  out  by  Mr. 
Brown,  the  "active-room"  assumptions  are  open  to  question 

Would  it  not  be  really  better  to  assume  that  the  shape  of 
the  load  curve  and  the  customer's  load  factor  are  about  the 
same  for  all  residences?  Is  not  this,  in  fact,  pretty  close 
to  the  truth?  If  so,  by  combining  a  "connection  charge" 
with  a  block-system  kilowatt-hour  charge  one  can  reach  a 
reasonably  satisfactory  conclusion.  If  the  character  of  use 
of  electricity  is  about  the  same  for  all  residences  it  would 
perhaps  not  be  wholly  unscientific  to  figure  out  a  typical 
daily  load  curve  for  residences  and  to  base  the  charges  upon 
the  cost  of  supplying  the  service,  assuming  that  the  shape 
of  the  daily  load  curve  is  the  same  for  all  residences.  Such 
an  assumption,  of  course,  would  mean  that  no  attention 
would  be  given  to 'determining  maximum  and  average  de- 
mands for  any  particular  residence,  at  least  until  an  instru- 
ment comes  into  use  that  may  make  such  determinations 
accurately.  It  is  necessary,  however,  that  the  charge  shall 
in  some  manner  take  account  of  service  rendered  by  the 
seller  which  does  not  appear  on  the  customer's  meter;  that 
is  to  say,  the  general  cost  of  supplying  service  to  the  resi- 
dence, whether  the  particular  residence  ever  consumes  any 
electricity  or  not.  The  seller  must  run  supply  wires  to  the 
residence,  must  furnish  and  install  a  meter,  must  supply 
a  transformer  and  keep  its  core  magnetized  twenty-four 
hours  per  day,  must  see  that  the  meter  is  read  regularly  and 
nmst  maintain  a  separate  account  on  its  books  for  each  in- 
dividual consumer.  It  seems  to  the  writer  that  the  best 
method  of  taking  care  of  such  costs  that  has  yet  been  sug- 
gested is  to  bill  them  directly  to  the  customer  in  the  form 
of  a  "connection  charge,"  to  be  paid  whether  any  energy  be 
consumed  or  not. 

I  do  not  mean  that  the  total  cost  of  being  ready  to  de- 
liver service  should  be  assessed  in  this  manner,  but  only 
that  portion  of  the  cost  which  is  necessitated  solely  by  the 
individual  customer  and  which  comes  from  the  furnishing 
of  apparatus  or  service,  no  part  of  which  can  possibly  be 
used  by  any  other  customer.  Therefore  let  the  connection 
charge  cover  only  the  cost  of  the  customer's  service  and  not 
the  cost  of  any  part  of  plant,  transmission  or  distribution 
system  that  is  used  by  customers  generally,  all  such  ex- 
penses being  taken  care  of  in  the  kilowatt-hour  rate.  The 
connection  charge,  therefore,  is  not  at  all  proportional  to 
maximum  demand  and  is  not  to  be  confused  with  a  "readi- 
ness-to-serve" charge.  The  latter,  of  course,  is  based  on 
maximum  demand,  but  the  connection  charge  is  simply  such 
monthly  charge  as  will  reimburse  the  seller  for  the  cost 
of  making  and  maintaining  one  customer's  connection, 
assuming  that  said  connection  be  never  used. 

It  is  true  that  the  public  does  not  yet  take  kindly  to  the 
idea  of  a  connection  charge.  The  public  will  accept  either 
a  minimum  monthly  charge  or  a  double  rate  based  on 
"active  rooms,"  or  both,'  more  readily  than  it  will  accept 
the  notion  of  a  connection  charge.  Nevertheless  in  the 
writer's  opinion  the  connection  charge  is  really  best  for 
the  public  and  best  for  the  selling  companies.  If  this 
opinion  be  correct  it  would  seem  that  effort  should  be  made 
to  overcome  public  prejudice. 

Nezv  York.  Geo.  L.  Hoxie. 


January  6,  1912. 
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Generators,    Motors   and   Transformers. 

Standardising  Machines. — R.  Pohl. — A  paper  read  be- 
fore the  Yorkshire  section  of  the  (British)  Institution  of 
Electrical  Engineers.  The  author  urges  the  desirability  of 
immediate  revision  of  the  British  standard  specification 
for  electrical  machinery,  which  he  believes  might  have  a 
beneficial  effect  on  the  British  electrical  industry.  He 
discusses  various  features  in  the  existing  standards  and 
suggests  alterations.  The  most  important  of  these  deal 
with  the  method  of  rating,  the  wearing  depth  of  com- 
mutators, permissible  temperature  rise,  the  method  of  meas- 
uring the  temperature  rise,  standard  frequencies,  outputs  and 
speeds.  The  author  deals  at  considerable  length  with  the 
permissible  temperature  rise.  He  points  out  that  the 
highest  temperature  of  the  atmosphere  for  which  standard 
machines  are  intended  to  be  suitable  is  given  in  the  British 
standards  as  25  deg.  C.  (yy  deg.  Fahr.),  whereas  the  Ger- 
man rules  are  based  on  an  air  temperature  of  35  deg.  C. 
as  a  maximum.  He  urges  that  the  same  figure — that  is, 
35  deg.  C. — be  adopted  as  the  basis  for  the  British  stand- 
ards, chiefly  in  order  to  meet  the  requirements  of  the 
export  trade.  Next,  as  to  the  method  of  measuring  the 
temperature  rise  in  the  case  of  field  coils,  average  British 
practice,  as  distinguished  from  the  "British  standards," 
permits  a  rise  of  from  70  deg.  Fahr.  to  75  deg.  Fahr.,  or 
about  40  deg.  C,  as  measured  by  a  thermometer  on  the  sur- 
face of  any  stationary  or  moving  coils.  The  measure  of  sur- 
face temperature,  however,  gives  no  indication  of  the  inside 
temperature.  In  Great  Britain  the  surface  temperature  is 
measured  by  a  thermometer,  but  in  Germany  the  tempera- 
ture rise  is  determined  by  a  measurement  of  the  resistance. 
This  explains  the  difference  in  the  design  of  the  field  coils 
of  German  and  British  machines.  The  former  employ  to 
a  very  large  extent  subdivided  and  ventilated  coils,  which  are 
very  rarely  met  with  in  England.  The  measurement  of  the 
temperature  of  the  field  coils  by  the  resistance  method,  while 
recommended  by  the  British  engineering  standards  commit- 
tee, is  practically  not  used  at  all  in  British  practice.  It  is  cum- 
bersome and  complicated  and  has  the  inherent  defect  that 
it  furnishes,  after  all,  only  the  mean  temperature  of  the 
whole  field  circuit  and  takes  no  account  of  the  discrepancies 
in  the  temperature  of  individual  coils.  The  author  prefers 
the  use  of  a  thermometer  inserted  within  the  field  coil.  It 
is  only  necessary  to  this  end  to  wind  into  the  field  coil  at  a 
point  where  the  maximum  temperature  may  be  expected  a 
■separator  of  wood  or  other  insulating  material  enabling  the 
subsequent  insertion  of  a  thermometer.  Fig.  i  indicates 
the  arrangement  of  the   separating  distance  piece   for  the 
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Distance  Piece  / 
Fig.     1 — Separating     Distance     Piece     for     Fieid     Colls. 

field  coils.  In  a  series  of  tests  carried  out  on  coils  as  shown 
in  Fig.  I  the  internal  thermometer  registered  in  all  cases  a 
temperature  rise  between  12  per  cent  and  20  per  cent  higher 
than  was  ascertained  by  the  resistance  method.  The  author 
thinks  there  is  no  justification  for  retaining  the  resistance 
method  for  distributing  windings,  the  simple  thermometer 


test  being  preferable  from  all  points  of  view.  The  present 
rules  provide  for  a  six-hour  test  for  all  rotating  machines 
irrespective  of  size.  The  author  would  prefer  to  determine 
the  length  of  the  test  according  to  the  rate  of  temperature 
rise  at  its  end.  He  thinks  that  one  gets  near  enough  the 
final  temperature  rise  in  modern  rotating  machines  if  the 
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Fig.    2 — Heating    Curves. 

temperature  at  the  end  of  the  run  is  still  rising  at  the  rate  of 
I  deg.  C.  during  the  half  hour.  Fig.  2  gives  the  time  re- 
•quired  for  well-ventilated  machines  to  approach  their  final 
temperature.  Curve  E  gives  the  hours  run  for  a  tempera- 
ture rise  of  i  deg.  C.  in  the  last  half  hour.  Curve  F  gives 
the  difference  between  final  temperature  and  temperature 
after  run  for  i  deg.  C.  rise  in  last  half  hour.  (Final  tem- 
perature rise,  30  deg.  C.)  It  appears  that  under  the  sug- 
gested rule  a  lo-hp  protected-type  motor  need  be  tested  for 
only  two  hours,  a  50-hp  protected-type  motor  for  two  and 
three-quarter  hours,  and  the  error  introduced  by  reducing 
the  testing  period  to  these  low  figures  is  less  than  i  deg.  C. 
in  both  cases.  Summarizing,  he  suggests  the  following 
rule:  The  duration  of  the  full-load  test  shall  be  such  that 
the  temperature  rise  shall  not  increase  by  more  than  2  per 
cent  during  the  last  half  hour  of  the  run.  In  order  to  as- 
certain this,  a  thermometer  fixed  to  a  suitable  stationary 
part  of  the  machine  shall  be  employed.  As  the  duration 
of  the  test  of  very  small  machines  would  obviously  become 
exceedingly  short,  it  might  perhaps  be  advisable  to  fix  a 
minimum  length  of  test  of  two  hours.  This  must  be  such 
as  to  insure  that  in  the  interior  of  field  coils  the  actual 
temperature  of  125  deg.  C.  and  in  distributed  windings 
no  deg.  C.  is  not  exceeded.  The  highest  rise  must,  in  con- 
sequence, not  exceed  125  —  35  =  90  and  no  —  35  =  75  ^^% 
C.  respectively.  For  distributed  windings,  such  as  those  of 
direct-current  armatures,  alternating-current  stator  and 
rotor  coils,  the  temperature  of  which  must  be  measured  by 
thermometer  on  the  surface,  an  allowance  must  be  made 
for  the  temperature  drop  in  the  outer  insulation  and  in  the 
interior  of  the  coil.  The  sum  of  these  is  not  likely  to 
exceed  20  deg.  C.  In  addition  one  should  allow  5  deg.  C. 
to  meet  the  discrepancy  due  to  reducing  the  duration  of  the 
test,  or  a  total  of  25  deg.  C,  leaving  a  rise  of  50  deg.  C.  In 
the  case  of  field  coils  for  direct-current  machines  and  alter- 
nators, if  measured  by  internal  thermometer,  the  margin 
to  be  allowed  consists  of  10  deg.  C.  possible  error  due  to 
the  thermometer  not  being  placed  at  the  point  of  highest 
temperature,  and  5  deg.  C.  on  account  of  the  reduced 
length  of  run,  leaving  a  rise  of  75  deg.  C.  This  is  a  much 
safer  specification  than  the  one  of  40  deg.  C.  rise  measured 
at  the  surface,  and  also  safer  than  the  present  recommen- 
dation of  60  deg.  C.  measured  by  the  resistance  method 
The  development  of  such  well-known  materials  as  asbestos 
and  enamel-covered  wires,  which  are  bound  to  become  of 
great  importance,  might  well  be  encouraged  by  allowing 
definite  higher  temperature  rise  where  they  are  employed. 
Single-layer    windings    of    heavy    copper    .strip,    wound    on 
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edge,  a.s  hirj^'cly  iiiipltiyoil  t'nr  conuimiating  [julfs,  auj  sonic 
limes  for  aItirii;itor  iH)ils,  would  also  be  (|uitc  safe  if  one 
allovvcil  a  tiMiipoiatiirc  risr  of  75  drj^;.  C  as  im-asuri'd  l)y  a 
tljcniuiiiulrr  nil  tlu-  surfaie,  M-ciii}*  that  such  coils  possess 
an   ahiiDst    iiiiiliniii    iciupi  ratiirc   tluoiij^iioiit.      I.dikI.    /./ri 
trician,  Ihc.  S. 

Neutral  Line  of  HnisUcs. —  1-  Vekain. —  In  practice  ilic 
correct  position  of  the  brushes  along  the  ncnlral  line  is 
important,  and  the  author  describes  various  methods  for 
determining  the  neutral  line,  especially  two  which  are  (piite 
accurate  and  depeinl  on  the  determination  of  that  position 
of  the  brushes  for  which  the  coetVicient  of  mutual  induc- 
tion between  pole  system  and  armature  is  zero. — La 
1  uiniirc  Lice.  Dec.  _' 

(.'all  Illation  of  Sliiiiit  l-iclil  Coils. — 1'".  I'.  Ciiai'm.vn.-- I  he 
author  gives  a  method  of  calculating  the  winding  of  the 
held  ct)ils  when  it  is  necessary  to  make  use  of  two  diffcreiil 
sizes  of  wire   in   each  coil. —  l.oiid.   I'.lci  trician.   I)ec.    13. 

Lamps  and  Lightinj;. 

Condensers  and  Mctallic-Lilanicnt  Lamps. — An  article  on 
the  system  of  A.  W.  Ashton  for  the  use  of  condensers  on 
alternating-current  circuits  to  supply  energy  to  melallic- 
filanieiu  lamps  of  any  voltage  less  than  the  supply  voltage, 
h'or  dwelling  houses  where  less  than,  say.  twenty-five  lamps 
are  installed  .\shton  claims  that  the  use  of  condensers  com- 
pares favorably  as  regards  initial  and  running  costs  with 
both  200-volt  lamps  and  low-voltage  lamps  used  in  con- 
junction with  an  auto-transformer.  There  are  two  methods 
of  applying  condensers.  The  first  is  the  parallel  system,  in 
which  all  the  circuits  are  in  parallel  and  in  which  each  cir- 
cuit consists  of  a  lamp  (or  group  of  lamps  controlled  by  a 
single  switch)  and  a  condenser  in  series.  The  other 
arrangement  is  the  series  system.  In  this  several  lamps  of 
low  voltage  (say,  8,  12  or  16  volts)  are  connected  in  series 
with  each  other  and  a  co.ndenser,  the  lamps  being  con- 
trolled by  short-circuiting  switches.  The  size  and  cost  of 
the  condenser  are  directly  proportional  to  the  lamp  current 
and  inversely  proportional  to  the  frequency  and  voltage  of 
the  supply  circuit.  The  cost  of  the  condenser  can  gen- 
erally be  saved  during  the  life  of  the  first  lamp.  In  the 
series  system  all  of  the  lamps  are  connected  in  series  and 
in  circuit  with  the  condenser  across  the  mains.  Switches 
are  fixed  in  parallel  with  the  lamps  so  that  when  a  switch 
is  closed  the  corresponding  lamp  is  short-circuited.  Pro- 
vided that  the  sum  of  the  voltages  of  the  lamps  in  use  at 
the  same  moment  does  not  exceed  about  40  per  cent  of  the 
supply  voltage  each  lamp  gets  within  3  per  cent  of  its 
rated  current  independent  of  the  number  of  lamps  switched 
on.  One  of  the  most  interesting  features  of  the  series 
system  is  that  the  lamps  need  not  be  all  of  the  same  candle- 
power,  and  for  increased  candle-powers  higher  voltage 
lamps  requiring  the  same  current  can  be  used.  A  special 
application  of  this  is  the  connection  of  a  25-watt  and  a 
5-watt  lamp  to  the  same  condenser,  using  a  two-way 
switch,  thus  allowing  a  low-candle-power  lamp  to  be  used 
in  nurseries  and  in  sick-rooms  for  night  light.  Again,  with 
three-lamp  pendants  or  electroliers  the  two  lamps  on  one 
switch  can  be  run  in  series  and  the  third  lamp,  used  with  a 
condenser,  can  be  of  the  same  candle-power;  or  the  three 
lamps  may  be  for  25  volts  pressure  and  run  on  the  series 
system  with  short-circuiting  switches.  The  system  is  par- 
ticularly suitable  for  wiring  groups  of  houses  or  fiats  where 
energy  is  metered  to  the  owner  of  the  flats  and  occupiers 
have  an  unlimited  supply  at  an  inclusive  charge.  The  con- 
denser in  such  cases  acts  as  a  current-limiting  device,  since 
the  current  is  mainly  determined  by  the  condenser  used,  and 
any  attempt  to  increase  the  load  by  installing  lamps  of 
larger  candle-power  causes  a  reduction  in  the  amount  of 
light.  The  condenser  also  prevents  the  overshooting  efifect 
when  metallic-filament  lamps  are  switched  on.  Moreover, 
the  leading  current  taken  by  the  condenser  is  advantageous 
to  the  central  station. — Lond.  Electrician,  Dec.  8. 


(irapliitc  lilamcnt. — A  note  on  a  recent  British  patent 
(No.  i.^,o-'i.  Dec.  7,  lyu)  of  the  British  riioinson-lioust(.»n 
Company  ((uMural  I'.lectric  (  ompauy  of  this  country^  for 
a  process  for  producing  pure  graphite  conductors,  espe- 
cially for  use  in  incande.scent-lamp  filaments  having  a  den- 
sity apiiro.xini.iling  2.2U.  These  are  srpiirted  or  otherwise 
shaped  from  a  mixture  of  finely  divided  jjiire  graphite  with 
a  binder,  which  is  subsequently  carbonized  or  graphitized. 
A  suitable  binder  consists  of  coal-tar  pitch  soluble  in  benzol, 
which  becomes  sufliciently  liquid  to  flow  at  about  180  deg.  C 
— Lond.  L.lec.  lin^^'in^,  Dec.   14. 

Arc-Lamp  Jilcctrodcs. — A  note  on  a  recent  British  patent 
(No.  14,729,  Dec.  7,  191 1 )  of  P.  and  K.  C^onradty.  To 
secure  regular  and  slow  burning  in  inqiregnated  arc-lamp 
electrodes  the  active  material  is  arranged  in  spiral  grooves 
formed  on  the  outside  of  the  electrode,  so  that  the  arc 
follows  the  spirals  and  is  carried  gradually  round. — Lond. 
Lice.  Eng'ing,  Dec.  14. 

Self-lndiiction  of  Lncandcscent  Lamps. — M.  Mociistau- 
TER. — An  English  translation  of  his  German  paper  ab- 
stracted some  time  ago  in  the  Digest  on  a  determination 
of  the  self-induction  of  carbon-filament  incandescent  lamps. 
— Lond.  Llcctrician.  Dec.   15. 

Generation,    Transmission    and    Distribution. 

Transmission  System. — A.  Feldsmann. — The  conclusion 
of  his  illustrated  description  of  the  high-tension  transmis- 
sion system  from  the  bituminous  coal  nime  Rheinpriissen 
near  Homberg.  Details  are  given  of  the  20,000-volt  trans- 
mission line  and  of  the  results  obtained  with  iron  poles  and 
also  of  the  overhead  telephone  cable  used  in  connection  with 
the  transmission  system. — Elek.  Zeit.,  Dec.  14. 

Centrifugal  Pump  Motors. — J.  S.  Leese. — An  article  on 
the  control  of  centrifugal  pump  motors.  Direct-current 
shunt  motors  may  be  used  controlled  either  by  shunt-field 
variation  or  by  a  resistor  in  the  armature  circuit,  the  latter 
system  being  less  expensive  unless  the  speed  variation  is 
small,  not  exceeding  20  per  cent.  Induction  motors  may 
also  be  used  controlled  by  varying  the  frequency.  Some 
notes  on  starting  are  added. — Lond.  Elec.  Review,  Dec.  15. 

French  Water-Poners. — H.  Bressox. — An  article  giving 
maps  and  details  of  the  available  water-powers  of  the 
Rhone  River  district. — La  Revue  Elec,  Dec.  8. 

Installations,  Systems  and  Appliances. 

Brazil. — C.  E.  Best  and  H.  L.  Parrott. — A  long  article 
discussing  the  present  conditions  of  Brazil  and  the  possi- 
bilities for  future  commercial  relations  with  Great  Britain. 
The  authors  deal  with  the  climate,  topography  and  water- 
courses, mineral  resources,  the  attitude  of  Britishers  in 
Brazil  and  the  journey  to  that  country,  and  give  a  descrip- 
tion of  the  Rio  de  Janeiro  Tramway,  Light  &  Power  Com- 
pany.— Lond.  Elec.  Reviezu,  Nov.  10.  24  and  Dec.  15. 
«  Suction  Gas  and  Insulation  Troubles. — Leonard  Hard- 
ing.— An  article  on  occasional  insulation  troubles  on  gen- 
erators driven  by  gas  engines  supplied  with  suction  gas. 
The  general  experience  seeins  to  be  that  conducting  sur- 
faces are  formed  at  the  back  of  the  commutator,  causing 
"grounding,"  but  very  seldom  complete  breakdown.  These 
troubles  are  generally  experienced  when  there  are  com- 
paratively large  quantities  of  sulphuretted  hydrogen  in  the 
engine-room  and  gas-plant  house.  These  gases  also  affect 
the  switchboard  and  are  injurious  to  the  health  of  working- 
men.  It  is  suggested  that  insertion  of  a  layer  of  ferric 
oxide  or  lime  inside  of  the  existing  gas  scrubber  would 
prove  a  remedy. — Lond.  Elec.  Revierv.  Dec.  15. 

Tariff. — J.  A.  Schouten. — The  first  part  of  a  paper  illus- 
trated by  diagrams  on  the  theory  of  tariffs  for  electrical 
energy.  Various  characteristic  curves  giving  the  mean  re- 
ceipts per  kw-hour  as  a  function  of  the  number  of  hours 
of  consumption  per  year  are  given.  The  reasons  for 
changes  of  these  curves  in  time  are  discussed.  The  paper 
is  to  be  concluded. — Elek.  Zeit.,  Dec.  14. 
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Wires,    Wiring  and   Conduits. 

Insulators. — W.  Weickek. — An  illustrated  article  on 
various  new  types  of  suspension  insulators  and  the  results 
obtained  with  them  in  practice.  The  article  is  to  be  con- 
cluded.— Elek.  Zeit.,  Dec.  14. 

Electrophysics  and   Magnetism. 

Peltier  Emf. — A.  E.  Casweij.. — An  account  of  a  redeter- 
mination of  the  Peltier  emf  for  a  number  of  combinations 
of  metals.  Use  was  made  of  two  new  methods,  both  of 
which  depend  upon  maintaining^  both  junctions  of  the  given 
couple  at  the  same  temperature  by  supplying  heat  at  the 
junction  where  cooling  is  taking  place.  The  Peltier  emf  is 
determined  by  measuring  the  ratio  of  the  heat  so  supplied 
to  the  quantity  of  electricity  sent  across  the  junction.  The 
first  or  "separate  heating-coil"  method  consists  essentially 
in  placing  the  two  junctions  of  the  couple  in  two  separate 
calorimeters  containing  equal  (|uantities  of  a  suitable  liquid. 
Each  is  provided  with  an  electric  heating  coil  of  known 
resistance,  by  means  of  which  sufficient  heat  is  supplied  to 
the  liquid  where  cooling  is  taking  place  to  maintain  it  at 
the  same  temperature  as  that  where  heat  is  evolved,  the 
■equality  of  temperature  being  shown  by  a  differential  ther 
mometer.  The  second  or  "shunt-current"  method  differs 
from  the  first  method  in  that  compensation  is  acconiplislied 
by  sending  more  current  through  one  of  the  junctions  than 
through  the  other,  the  difference  in  the  Joule  heating  effect 
being  equal  and  opposite  to  that  arising  out  of  the  Peltier 
effect.  The  methods  were  used  for  the  combinations  cop- 
per-bismuth, copper-silver,  copper-aluminum,  copper-plati- 
num and  copper-nickel.     The  results  are  as  follows : 


Metal  Against  Copper. 

Peltier  Emf  Ex- 
pressed in 
Millivolts. 

Temperature. 
Deg.  C. 

■Copper 

0.03 
0.70 
n.85 

6.00 
16.10 

18 

16 

Platinum 

Nickel 

Bismuth 

17 
22 
18 

Finally  it  is  shown  that  the  measurements  are  in  fairly 
good  agreement  with  Thomson's  theorem  stating  that  the 
Peltier  emf  equals  the  absolute  temperature  multiplied  by 
the  temperature  coefficient  of  the  thermo  emf. — Pliys.  Re- 
view, November. 

Ionizing  Energy  of  Electrons. — Edwin  S.  Bishop. — A 
long  illustrated  account  of  an  absolute  determination  of 
the  minimum  ionizing  energy  of  an  electron  and  the  ap- 
plication of  the  theory  of  ionization  by  collision  to  mix- 
tures of  gases.  The  theory  of  ionization  by  collision  is 
verified  for  pressures  as  high  as  40  cm.  The  minimum 
ionizing  voltage  for  any  gas  is  constant,  being  independent 
of  the  gas  pressure  and  field  strength  so  long  as  the  latter 
is  sufficiently  high  to  produce  new  ions  by  collision.  These 
ionizing  voltages  were  here  found  to  be  9.66,  6.21  and  10.21 
volts,  for  hydrogen,  carbon  dioxide  and  air  respectively. 
The  minimum  ionizing  field  strength  is  directly  proportional 
to  the  gas  pressure  for  pressures  at  least  above  i  cm. — 
Phys.  Review,  November. 

Electrostatic  Fields. — V.  Kakapetoff. — .\  paper  giving 
general  formulas  for  the  calculation  of  electrostatic  fields 
and  illustrating  them  by  practical  examples;  for  instance, 
the  caculation  of  a  cable  capacity  and  of  the  safety  factor 
of  overhead  wires  necessary  to  prevent  corona. — La 
I.nmiere  Elec,  Dec.  2. 

Electrochemistry  and   Batteries. 

Primary  Battery. — W.  R.  C'oopkk.— Some  notes  presented 
before  the  Faraday  Society  on  a  new  form  of  the  Benkoe 
cell.    The  characteristic  feature  of  this  cell  is  that  the  car- 


bon is  very  porous,  so  that  the  electrolyte  (sodium  bichro- 
mate, not  the  potassium  salt,  which  might  crystallize)  cir- 
culates through  the  carbon  walls  and  keeps  the  carbon  de- 
polarized. In  the  original  type  this  circulation  is  insured 
by  introducing  the  electrolyte  under  hydrostatic  pressure. 
The  carbon  forms  a  flattened  cylinder  open  above  and 
below ;  it  is  provided  with  a  lead  ring  at  the  top  and  a  lead 
bottom,  and  a  lead  shell  is  soldered  to  the  lead,  so  that 
there  is  an  outer,  narrow  chamber  between  the  lead  and 
tlie  outer  carbon  wall  and  an  inner,  wider  chamber  in 
which  the  zinc  is  placed.  These  cells  give  very  strong 
steady  currents.  .\  cell  weighing  10  lb.  (without  elec- 
trolyte), 9  in.  by  6  in.  by  1.75  in.,  yields  25  amp  at  1.5  volts 
(first  2  volts)  with  a  circulation  of  about  0.5  liter  of  elec- 
trolyte per  hour.  These  batteries  are  very  convenient  for 
laboratory  work  and  small  house  installations.  The  cost 
of  the  electrolyte  is  the  chief  item.  The  new  "diffusion 
cell"  requires  neither  an  electrolytic  cistern  nor  a  circula- 
tion .system,  and  is  self-contained.  When  filling  the  cell 
strong  electrolyte  (acid  and  bichromate),  having  a  density 
of  1.3,  is  run  into  the  outer  chamber,  and  water  at  a  den- 
sity of  I  into  the  inner.  The  liquids  slowly  diffuse  through 
the  carbon  into  one  another,  and  as  long  as  a  difference  of 
density  prevails  in  the  two  compartments  the  cell  will  de- 
polarize itself  and  "give  a  good  current."  A  5-lb.  cell  gave 
a  current  of  0.25  amp  (finally  0.20  amp)  for  eight  hours 
on  four  consecutive  days,  after  which  the  current  fell  off 
rapidly.  A  3-lb.  cell  would  keep  a  small  lamp  lighted  for 
eight  hours  for  two  days.  Several  types  of  portable  hand- 
lamps  for  motor-cars  and  for  miners  were  exhibited. — 
Lond.  Eng'ing,  Dec.  15. 

Units,  Measurements  and  Instruments. 

Errors  of  FJcctricity  Meters. — Kakl  Schmiedel. — An 
article  on  the  errors  of  electricity  meters  with  rotating 
armature  (alternating-current  induction  meters  and  direct- 
current  meters),  .\fter  a  brief  discussion  of  the  funda- 
mental theory  of  the  subject  the  author  gives  results  of 
measurements  concerning  the  different  sources  of  error. 
He  first  discusses  the  torque  due  to  friction  and  shows  that 
an  increase  of  the  armature  weight  increases  the  friction 
by  a  value  that  is  independent  of  the  speed.  Therefore  at 
low  speeds  an  increase  of  the  weight  of  the  armature  has  a 
relatively  greater  effect  than  at  high  speeds.  The  author 
then  discusses  the  torque  due  to  friction  compensation,  the 
torque  due  to  the  damping  device,  the  variation  of  the 
phase  difference  between  current  and  magnetic  flux,  and 
the  fluctuations  of  the  magnetic  flux  of  the  circuit  per  unit 
of  current.  Finally  the  results  are  summed  up  in  the  form 
of  formulas,  tables  and  diagrams. — Elek.  11.  .Mascli. 
(Vienna).  Nov.  19  and  26. 


Book  Review. 

Centrifugal    Pumps.      By    Louis   C.   Loewenstein,    E.  E., 
Ph.  D.,   and   Clarence   P.   Crissey,   M.  E.,    New   York : 
D.  Van   Nostrand  Company.     424  pages,  320  illus..  8 
folding  plates.     Price,  $4.50. 
.\n  engineering  textbook  on  the  design,  construction  and 
operation  of  centrifugal  pumps,  carefully  prepared  for  en- 
gineering students  and  pump  engineers.     The  seven  chap- 
ters   of  the    book  are  devoted   to  the    following    topics: 
Theory  of  centrifugal  pumps,  consumption  of  power  and 
efficiency,   regulation  and  classification,  calculation  of  im- 
peller and   guide  vanes,  design   of  important   pump   parts, 
types    of    centrifugal    pumps    and    testing    of    centrifugal 
puuips.    The  descriptions  in  the  text  are  clear  and  the  illus- 
trations are  good.     The  first  200  pages  are  occupied  with 
mathematical  theory,  but  the  mathematics  are  those  of  the 
engineer.      The  book    will   be   of    value   to    the    advanced 
student  of  hydraulics,  to  designers  and  testers  of  pumps, 
and  to  the  engineer  who  is  interested  in  pump  development. 
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New  Apparatus  and  Appliances 


GAS  ENGINES  WITH  SELF-CONTAINED  MAGNETOS 
FOR   IGNITION   PURPOSES. 

riie  I'oos  Cias  Knjjinc  Coiiipaiis .  of  .Spriiij^fuld,  ( )lii(). 
has  abolishcil  tlic  iiso  of  l)atteric.s  witli  its  .staiidard-lypc 
enjjinos  and  hereafter  will  use  iiiajfiietos  for  runninjj  as 
well  as  for  starting;,  placinjj  full  reliance  on  its  new  gen- 
erator and  the  wipe-spark  igniter.  The  step  is  of  interest 
since  this  is  the  first  American  engine  to  enihody  a  "built- 
in"  magneto  in  its  design,  rendering  the  gas  engine  a  com- 
plete unit. 

Separately  driven  magnetos  are  at  best  only  mecliauical 
makeshifts,  it  is  declared,  although  the  source  of  ignition 
energy  should  be  as  substantial  and  durable  as  the  engine 
itself.  Batteries  have  always  been  excepted  in  engine  guar- 
antees, since  they  require  frequent  renewal  and  cause  con- 
siderable expense  and  often  costly  delays.  The  spark  is 
sometimes  affected  by  the  tem])erature  of  the  engine- 
room,  the  age  of  the  battery  and  other  conditions.  On  the 
other  hand,  it  has  heretofore  been  difficult  to  get  a  spark 
from  the  ordinary  magneto  while  starting  a  large  engine 
by  hand,  and  make-and-break  igniters  were  not  thoroughly 
satisfactory  on  account  of  the  pitting  of  their  electrodes. 

The  Foos  wipe-spark  igniter,  although  theoretically  be- 
longing to  the  widely  adopted  class  of  make-and-break 
igniters,  has  many  exclusive  features  in  mechanical  con- 
struction and  operation.  For  the  customary  hammer  ac- 
tion there  is  substituted  here  frictional  contact  through  the 
wiping  action  of  a  revolving  blade,  the  surfaces  being 
wiped  clean  during  each  impulse. 

A  low-voltage,  slow-speed  alternating-current  magneto 
is  the  source  of  energy  in  the  new  form  of  ignition.  Bat- 
tery, coils,  timers,  switches  and  much  of  the  wiring  are 
thus  eliminated,   and  the  mechanical   equipment   is   further 


ol  the  SIX  magnets  measures  5/1O  in.  by  \'/:  in.  and  is 
securely  bolted  to  the  pole  pieces  by  special  screws  accu- 
rately ground  to  fit  without  tin  shims  or  other  makeshifts. 
The  armature  is  laminated,  and  the  armature  lujusing  is 
particularly  strong  and  rigid,  being  prevented  fr(jm  dis- 
torting or  changing  its  shajje  in  any  way.  In  addition  to 
im])regnation  with  an  insulating  compound,  unusual  pre- 
caution is  taken  to  make  the  armature-coils  oil-proof  and 
mixture-proof.  The  current  collectors  bear  on  smooth, 
polished  steel  surfaces. 

Since  this  magnet  produces  an  alternating  current,  with 
two  peaks  for  each  revolution  of  the  armature,  the  relative 
position  of  these  peaks  can  be  fixed  and  synchronized  by 
driving  the  magneto  positively  and  setting  the  armature  in 
proper  relation  to  the  engine,  thus  making  its  developed 
enif  most  effective  for  ignition  purposes. 


SAFETY  DEVICE  FOR  STAMPING  PRESSES. 

The  safety  device  for  stamping  presses  shown  herewith 
is  intended  to  protect  the  hands  of  the  operator  of  stamp- 
ing presses  by  necessitating  the  removal  of  both  hand.'- 
from  the  point  of  danger  to  trip  the  press  before  the  ram 
starts  in  its  downward  direction.  The  release  of  either 
hand  permits  the  trip  to  return  to  its  normal  position,  thus 
making  it  impossible  for  the  press  to  repeat  unless  both 
hands  are  kept  on  the  levers  until  the  repeat  operation  is 
begun,  in  which  event  the  operator  would  not  have  time 
to  get  his  hands  back  into  danger  before  the  operation  is 
completed.  The  device  consists  of  an  operating  lever  nor- 
mally inoperative,  although  free  to  move  downward.  This 
lever  is  made  operative  by  the  action  of  a  retaining  electro- 
magnet through  a  circuit  closer  located  on  the  opposite  side 
of  the  press.  Consequently  the  press  cannot  be  tripped  by 
the  operating  lever  unless  the  circuit  through  the  magnei 
is  first  closed  and  kept  closed  until  after  the  press  has  been 
tripped.     The  confidence  thus  created  materially  increases 


Gas    Engine   with   Self-Contained    Magneto. 

simplified  by  the  absence  of  commutator,  brushes  or  field 
coils.  Friction  wheels  and  speed  governors  are  also 
avoided,  the  magneto  being  positively  driven  at  engine 
speed  through  gears  directly  from  the  crank-shaft.  The 
magneto  employed  is  unusual  on  account  of  the  size  and 
number  of  its  magnets,  which  are  of  tungsten  steel.     Each 


stamping    Press    Equipped    with    Safety    Device. 

the  number  of  operations  actually  performed,  with  a  cor- 
responding increase  in  the  amount  of  work  done. 

The  device,  which  is  made  by  the  Benjamin  Electric 
Manufacturing  Company,  of  Chicago,  can  be  adapted  to 
all  the  standard  presses.  Xo  drilling  of  holes  is  necessary, 
and  the  magnets  are  wound  for  no  volts. 
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PORCELAIN  BUSHINGS. 


A  new  type  of  porcelain  clamp  bushing  insulator,  shown 
herewith,  is  being  placed  on  the  market  by  the  American 
Rushing  Company,  of  Chicago,  and  the  claim  is  made  that 


volved  and  has  recently  placed  on  the  market  a  renewable 
cartridge  fuse. 

The  mechanical  construction  of  the  fuse  is  shown  in 
I""ig.  I  and  involves  features  not  common  to  previous 
products.  One  of  the  primary  features,  aside  from  the 
ease  of  renewing  without  making  any  soldered  joints,  is  the 
fact  that  the  active  fuse  element  is  brought  into  direct  and 
positive  contact  with  the  copper  blades  at  the  end,  the 
copper  blades  being  held  parallel  and  in  proper  position  at 


>_ 
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Fig.    1 — Vitrified    Porcelain    Bushing.     Fig.    2 — Steel    Clamp. 

it  is  simpler,  superior  to  and  cheaper  than  anything  on  the 
market.  It  consists  of  a  vitrified  porcelain  bushing,  on  the 
neck  of  which  are  several  diametrically  opposite  slots  or  in- 
dentations, as  shown  in  Fig.  i,  and  a  steel  clamp  (Fig.  2) 
with  spring  arms  which  when  placed  in  position  in  any  of 
the  slots  (according  to  the  thickness  of  the  metal  or  other 
substance)    at    once    forms    an    absolutely    tight    fastening 


Fig. 


-Inside    View   of    Bushing    and    Box. 


which  locks  itself  automatically.  Fig.  3  shows  the  reverse 
or  inside  of  the  bushing  and  box.  The  bushings  are  made 
in  seven  standard  sizes,  but,  of  course,  can  be  made  any 
special  length  and  diameter  to  suit  the  occasion.  The  same 
clamping  device  is  also  used  in  a  new  outlet  box  and  sign 
socket  which  the  above  firm  manufactures. 


RENEWABLE  CARTRIDGE  FUSE. 


Since  the  advent  of  cartridge-inclosed  fuses  a  number 
of  years  ago  there  have  been  a  number  of  attempts  to  con- 
struct a  product  of  this  nature  which  would  possess  the 
necessary  electrical  characteristics  and  at  the  same  time  be 
renewable  at  a  very  low  cost.  This  work  is  highly  com- 
mendable since  the  continual  replacement  of  a  complete 
cartridge  fuse,  especially  in  places  where  fuses  are  blown 
frequently,  materially  increases  the  maintenance  expense 
of   the   equipment. 

The    Economy    Fuse   &    Manufacturing    (."ompany,    Pitts- 


Fig.    2 — Fuse    Element. 

all  times  by  a  very  simple  and  unique  construction.  The 
shell  is  constructed  of  gray  horn  fiber. 

As  the  electrical  characteristics  of  a  product  of  this 
nature  are  of  primary  importance,  the  company  has  paid 
particular  attention  to  the  development  of  a  proper  fuse 
element  (Fig.  2),  which  would  not  only  conform  to  the 
ratings  of  the  National  Board  of  Fire  Underwriters,  bui 
which  would  not  burn  up  or  explode  the  shell  under  every- 
day service  conditions. 

The  fuse  is  offered  to  the  trade  under  a  manufacturer's 
guarantee  that  it  will  perform  in  accordance  with  the 
Underwriters'   ratings. 


BOILER  WATER-LEVEL  ALARM. 


The  diagram  accompanying  shows  a  float-alarm  for  giv- 
ing a  warning  when  the  water  level  in  the  boiler  reaches  its 
predetermined  high  or  low  load.  Taps  from  the  top  and 
bottom  of  the  water  column  are  led  to  the  welded-steel  box 
shown.  This  box  contains  the  float  diagrammed  in  dotted 
lines,  which  is  pivoted  and  connected  to  the  pointer  at  the 
right.  The  dial  and  pointer  thus  give  an  auxiliary  indica- 
tion of  the  height  of  the  water  level,  and  the  pointer  scale 
is  arranged  with  two  adjustable  contacts  corresponding  to 
the  desired  high  and  low  water  levels.  Should  the  water 
fall  below  the  predetermined  level,  the  alarm-bell  circuit  is 
automatically  closed.  Such  an  alarm  device  will  simplify 
considerably  the  attention  required  by  the  boiler,  allowing 


Fig.    1 — Renewable    Cartridge    Fuse. 

burgh.  Pa.,  appreciating  that  the  electrical  performance  of 
a  device  of  this  kind  was  of  primary  importance,  con- 
ducted extensive  laboratory  experiments  with  a  view  to 
determining    the    physical    properties    of   the    elements    in- 


Oiagram    Showing    Boiler   Water-Level    Alarm. 

the  fireman  an  opportunity  to  devote  his  time  to  other  mat- 
ters about  the  plant,  giving  only  an  occasional  glance  at  the 
water-level  indicator.  The  device  illustrated  is  manufac- 
tured by  Otto  Rennert  &  Company,  of  Munich,  Germany. 
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ELECTRIC  IRON  WITH  AUTOMATIC  HEAT 
REGULATOR. 


riic  aorompaii)  ill);  illustration  shows  llie  "A-bost-o"  iron 
inaiiulaclurcd  by  the  l)o\rr  Mamifacliiring  (oinpaiiy, 
I'atiai  Dover,  Ohio,  tlic  iniporiaiit  ft-aturc  of  whicli  is  the 
autotnatic  cut-out  to  prevent  the  unit  from  l)ecoiuing;  over- 
hcatcii.  Tlie  energy  consmned  is  rejjniated  by  the  thumb- 
screw shown  at  tlie  ri^ht.  which  can  be  set  for  any  tempera- 
ture from  Joo  (ieii;.  b'ahr.  to  (mm)  dej^.  Fahr.  The  latter  is 
the  inaxinuuu  temperature  to  which  the  iron  can  be  luated 
and   is   suitable    for   heavy   and   damj)   ironing;,   whereas  by 


Electric    Iron    with    Automatic    Heat    Regulator. 

means  ol  the  automatic  rcgulalioii  the  iron  can  be  adapted 
for  all  classes  of  work.  The  heating  unit  can  be  easily  re- 
placed and  is  designed  so  as  to  distribute  the  heat  over  the 
ironing  surface.  The  iron  weighs  alone  6^  lb.  and  is 
accompanied  by  7  ft.  of  attachable  cord.  Packed  with  the 
stand  it  weighs  814  lb.  Tlie  manufacturer  claims  the  fol- 
lowing advantages:  The  elimination  of  attachment  plugs, 
preventing  the  wearing  out  of  contacts,  sockets  and 
switches;  the  possibility  of  allowing  the  iron  to  stand  for 
any  length  of  time  without  any  danger  of  damage,  and  a 
saving  of  from  30  to  40  per  cent  in  energy  consumption. 
due  to  the  automatic  heat-control  feature. 


SAFETY-LIMIT  STOP  FOR  ELECTRIC  CRANES. 


In  electric  hoist  or  crane  service  a  limit  switch  to  pre- 
vent overtravel  of  the  hoist  block  is  necessary  to  insure 
against  serious  accidents.  The  ordinary  limit  switch  which 
merely  opens  the  motor  circuit  has  the  disadvantages  that 


Safety- Limit   Stop  for    Electric   Cranes. 

the  stopping  point  varies  considerably,  and  if  the  limit  is 
set  low  enough  to  prevent  dangerous  overtravel  when  the 
hook  is  light  and  coming  up  at  high  speed,  a  loaded  hook 
at  slow  speed  will  stop  below  the  desired  point.  An  adjust- 
ment that  suits  one  condition  is  thus  not  satisfactory 
for  all. 


Tlu'  (  ntler-llammer  .Manufaituriiif^  (  ompany,  of  Mil- 
waukee, has  brouKlit  out  the  I'almcr  safety-limit  stop 
shown  in  the  accompanying  illustration.  This  limit  switcli 
will,  it  is  stated,  bring  the  block  to  rest  within  2  in.  of  any 
given  point,  regardless  of  load  or  speed.  The  trip  rope 
used  with  this  device  is  independent  of  the  hoisting  ropes, 
so  that  replacing  the  latter  does  not  require  adjustment 
of  the  switch,  as  with  other  limit  sl(.»ps.  Tripping  the 
switch  not  only  opens  the  motor  circuit  as  with  other 
types,  but  establishes  a  dynamic  braking  action  by  connect- 
ing the  series  field  across  the  armature,  the  motor  thus 
being  brought  to  a  stop  promptly.  This  limit  stop  is  made 
in  capacities  up  to  25  hp,  i  m  volts,  and  up  to  50  hp,  220  or 
;So  volts. 


ELECTRICALLY  OPERATED  HOSPITAL  SIGNAL 

SYSTEMS. 


The  increasing  application  of  electricity  to  hospital  serv- 
ice has  led  the  Iloltzer-Cabot  IClectric  Company,  of  Brook- 
line,  Mass.,  to  design  a  number  of  signal  systems  to  facili- 
tate communication  between  the  bedside  of  the  patient  and 
nurses',  sui)erintendents'  and  doctors"  quarters.  Special 
attention  has  been  given  to  the  questions  of  accuracy,  speed 
of  transmission,  flexibility  of  control  and  checking  of  calls, 
which  are  of  so  much  importance  in  handling  critical  cases 
scattered  over  wide  areas.  The  apparatus  covers  nurses" 
annunciator  systems,  nurses'  lamp  systems,  doctors'  call 
systems  and  emergency  calls.  Among  the  new  features 
brought  out  are  an  arrangement  by  which  the  patient's 
buzzer  call  sounds  only  so  long  as  the  bedside  button  is 
pressed,  while  the  drop  or  lamp  signal  in  the  annunciator 
remains  set  until  the  nurse  answering  the  call  operates  a 
resetting  button  at  the  side  of  the  patient ;  provision  of 
resetting  semaphore  and  signal  lighting  targets  at  patients' 
rooms;  lighting  of  monitor  lamps  on  more  than  one  floor 
when  a  single  nurse  handles  more  than  two  tiers  of  patients ; 
addition  of  a  lamp  to  the  calling  station  and  retention  of 
lighted  door  lamps  until  all  calls  in  a  ward  have  been  an- 
swered, and  the  use  of  resetting  keys  at  points  where  calls 
originate.  Special  care  has  been  taken  in  the  various  sys- 
tems to  overcome  the  danger  of  lost  calls  and  save  time 
in  answering  from  central  points.  The  new  equipment  also 
includes  various  arrangements  of  physicians'  lighting  calls, 
including  the  use  of  lamps  of  two  colors  by  which  nurses 
may  be  called  independently  of  doctors,  and  in  case  of 
emergency  any  doctor  desired  may  then  be  called  to  any 
particular  room  by  signal  from  the  nurse  at  the  bedside. 


Fig.    1 — Emergency    Calling    and    Resetting    Station. 

One  of  the  most  representative  systems  consists  of  a 
calling  and  emergency  station  at  each  bed,  a  lamp  station  in 
the  corridors  above  the  door  of  each  private  room  and  ward, 
and  one  or  more  lamp  annunciators,  each  containing  one 
call  and  one  emergency  lamp  for  each  corridor  lamp  in  its 
territory.      In    wards   a   combination   calling   and   resetting 
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station,  consisting  of  a  calling  button,  emergency  button 
and  lamp,  is  used.  When  a  patient  pushes  the  calling  button 
a  lamp  is  lighted  outside  the  door  of  that  particular  private 
room  or  ward  (if  in  a  ward  a  lamp  above  the  bed  of  the 
|)atient  is  also  lighted),  and  the  corresponding  call  lamp  in 
the  annunciator  in  the  nurses'  duty  room  is  lighted.  These 
lamps  stay  alight  until  a  nurse  gets  to  the  bed  and  frees  the 
locking  device  in  the  button,  which  extinguishes  the  lamp. 
1  f  the  call  is  from  a  ward  and  tliere  are  two  or  more  calls 
from  that  ward  at  the  same  time,  the  releasing  of  the  button 
extinguishes  the  lamp  over  the  bed  of  the  patient  who  is 
being  attended  to;  but  the  lamp  outside  the  door  of  the 
ward  and  its  corresponding  lamp  in  the  annunciator  remain 
aligiit  until  all  the  calls  have  been  attended  to  in  that  ward. 
If  the  services  of  a  doctor  arc  required,  the  nurse  presses 
the  emergency  button,  which  lights  a  corresponding  green 
lamp  in  the  annunciator.  This  lamp  remains  alight  until 
the  doctor  arrives  at  the  bedside.     The  nurse  then  releases 


1  he  governor  is  self-contained  and  is  sent  out  ready  to 
be  attached  to  the  valve  mechanism  of  the  water-wheel, 
rile  annular  space  a  serves  the  purpose  of  a  pressure  oil 
tank.  The  valves  b  and  b'  admit  the  oil  to  the  cylinder  at 
(•  or  c'  and  force  tiie  cylinder  to  move  up  or  down  as  the 
speed  of  the  water-wheel  may  require.  The  drive  pulley  p 
is  belt-connected  to  the  shaft  of  the  water-wheel  and  is 
direct-connected  to  the  shaft  s.  to  which  is  attached  the 
l)ump  r  and  the  controlling  pulley  p.  This  is  belt-connected 
to  the  tly-ball  mechanism  c,  which  carries  the  disk  d  at  the 
other  end  of  the  fly-ball  springs. 

When  the  speed  is  normal  the  disk  d  is  brought  into  con- 
tact with  the  buffer  k.  This  can  easily  be  adjusted  by  a 
micrometer  screw  for  any  desired  speed.  If  the  speed 
attempts  to  exceed  normal,  the  disk  d  presses  hard  against 
the  buffer  k  and  retards  the  controlling  pulley  p',  which 
causes  the  cam  sleeve  on  p'  to  force  out  the  lower  arm  of 
the  bell  crank  0.     On   the  other  end   of  this  bell   crank   is 


Fig.    2 — Single-Lamp    Station. 


Fig.   3 — Emergency- Lamp   Annunciator. 

the  locking  device  in  the  button,  extinguishing  the  green 
light.  In  case  of  an  emergency  the  green  lamp  can  be  flashed 
at  will  by  pressing  the  button  repeatedly.  All  the  equipment 
of  these  systems  is  designed  with  special  care  to  obtain  ex- 
cellent finish,  and  the  apparatus  is  a  pleasing  contrast  to  the 
temporary  devices  of  limited  scope  generally  employed  in 
this  field.  Among  the  latest  hospitals  to  be  provided  with 
1  loltzer-Cabot  signaling  equipment  are  the  New  England 
Deaconess  Hospital,  Boston;  the  Providence  City  Hospital, 
Providence,  R.  I.;  the  Petersburg  Hospital,  Petersburg,  Va. ; 
the  James  C.  King  Institution,  Chicago,  and  the  CoUis  P. 
I  funtington    Hospital,  Boston. 


OIL-PRESSURE  AUTOMATIC  WATER-WHEEL 
GOVERNOR. 

The  accompanying  illustrations  show  a  Dickerson  auto- 
matic water-wheel  governor,  which  is  being  placed  on  the 
market  by  the  general  agents  of  the  company,  Messrs.  Burt 
."l-  Yates,  of  Salt  Lake  City,  Utah. 

The  governor  is  of  the  oil  pressure  type,  and  the  illustra- 
tions show  only  one  of  the  five  types  manufactured  by  the 
company.     The  principle  is.  however,  the  same  in  each. 


Automatic    Water-Wheel    Governor. 

the  valve  stem  /,  which  controls  not  only  the  admission 
valves  b  and  b',  but  also  the  exhaust  valves  /  and  f. 

When  the  speed  of  the  water-wheel  is  normal  the  valves 
all  stand  half  open,  allowing  half  of  the  stream  of  oil  to 
pass  into  each  side  of  the  piston  and  out  again  through 
the  exhaust  valves.  The  slightest  increase  of  speed  will 
open  the  upper  admission  and  close  the  upper  exhaust 
valves,  closing  the  lower  admission  and  opening  the  lower 
exhaust  valves,  thus  instantly  forcing  down  the  piston  and 
shutting  oflf  the  water  until  normal  speed  is  again  estab- 
lished.    A  decrease  in  speed  reverses  all  these  operations. 

The  company  claims  for  the  governor  that  it  will  give 
perfect  regulation  with  any  standard  make  of  water-wheel 
designed  to  be  governed,  and  that  it  will  shut  ofif  the  water 
automatically  in  case  of  short-circuit  or  excessive  over- 
loads. It  guarantees  the  governor  to  regulate  within  less 
than  I  per  cent  variation  from  normal  with  90  per  cent 
change  of  load,  and  within  less  than  2  per  cent  variation 
with  the  instant  releasing  of  normal  load.  The  governor  is 
capable  of  a  broad  range  of  adjustment  so  that  it  can  be 
adapted  to  any  conditions.  It  starts  to  correct  the  speed 
the  instant  the  speed  varies  from  normal,  but  can  be  ad- 
justed to  take  more  time  to  complete  the  opening  or  closing 
of  the  gates  when  desired. 
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ELECTRICALLY  HEATED  SAMOVAR. 


cl(j.st.(l.       I  lu-    metal    parts   arc   I'liiislicd    in    citlicr   nickel   lii 
polisliril  coppiT,  while  liie  iiandlcs  have  a  rich  ehony  finish. 


The  wiird  .samovar  is  of  Russian  orij^in  and  desij^tiates 
tile  metal  urn  lused  in  Russia  for  makinj;  tea,  being  lilled 
with  water  which  is  heated  by  charcoal  placed  in  a  ])ipe 
with  chinmey  attached,  which  passes  through  the  urn.  It 
was  but  following  the  natural  trend  of  the  times  to  sub- 
Ntifutc  an  electric  immer^iiiii  typo  heater  for  the  charcoal 


Fig.   1 — Electrically    Heated   Samovar. 

and  chinmey,  and  the  result  is  the  electrically  heated 
samovar.  The  samovar  possesses  the  advantage  in  that  it 
is  possible  by  its  use  to  make  the  tea  on  the  table,  and  the 
tea  therefore  can  be  served  at  the  desired  temperature. 
The  outfit  consists  essentially  of  the  elements  shown  in 
Fig.  2. 

The  stand,  tea  urn,  spacing  ring,  tray  and  cover  are  all 
formed  from  heavy  sheet  copper.  The  tea  ball,  which 
opens  to  receive  the  tea  and  which  hangs  from  the  lowering 
and  raising  chain,  is  of  perforated  and  tinned  sheet  copper. 
The  tea  urn  can  be  readily  removed  from  the  stand  for 
cleaning,  as  it  is  attached  thereto  with  a  three-point  bayonet 
joint. 

The  heater  is  of  the  Westinghouse  cylindrical  immersion 
type.  Inasmuch  as  the  active  portion  of  this  heater  is 
wholly  submerged  in  the  liquid  in  the  tea  urn,  all  of  the 
heat  developed  passes  into  the  liquid.  It  is  due  to  this 
feature  that  the  device  is  exceptionally  efficient  and  eco- 
nomical. The  heating  element  is  hermetically  sealed  within 
the  copper  jacket  of  the  heater  and  is  in  intimate  contact 
with,  but  insulated  from,  the  walls  thereof.  The  construc- 
tion effectively  protects  against  oxidization  of  the  heating 
element.  Th'e  heater  can  be  used  for  heating  liquids  in  any 
vessel  that  will  contain  it  and  is  supplied  separately  by  the 
manufacturers.     A  silk-covered  cord,  a  control  switch  and 


Fig.   2 — Elements   of   Electrically    Heated    Samovar. 

a  separable  attachment  plug  are  furnished  as  a  part  of  each 
heater. 

One  heat  only  has  been  arranged  for  in  the  tea  samovar. 
This  will  raise  water  in  the  urn  rapidly  to  the  boiling 
temperature  at  which  tea  should  be  made,  and  the  circuit 
can  then  be  disconnected.  A  single  pole  telescopic  switch 
that  is  always  cool  is  inserted  in  the  cord,  conveniently  close 
to  the   samovar,  by  which  the  circuit  may  be   opened  or 


REMOTE-CONTROLLED  TEMPERATURE  OR 
PRESSURE  RECORDER. 

The  device  illustrated  in  the  sketch  herewith  provides 
electrical  means  for  automatically  recording  at  a  distance 
variations  in  temperature  or  pressure  at  its  controlling 
station.  A  number  of  uses  will  suggest  themselves  for 
power  plants,  hot-rooms,  cold-storage  houses,  sugar  re- 
fineries, breweries,  matting  plants,  etc. 

For  recording  temperature  variations  a  mercury-contact 
thermometer  is  used,  while  for  pressures  the  liquid-metal 
type  of  manometer  can  be  applied.  The  change  in  tem- 
perature or  pressure  effects  a  corresponding  opening  or 
closing  of  electric  circuits  connected  to  the  solenoids  on  the 
distant  registering  apparatus.  These  in  turn  control  the 
moving  system  of  pointer  and  stylus  shown,  enabling  the 
condition  at  the  thermometer  or  manometer  to  be  read 
directly  and  numerically  from  the  scale,  while  at  the  same 
time  a  graphic  record  on  the  moving  scale  sheet  is  made 
by  the  curve-drawing  stylus.  The  card  is  revolved  by  clock- 
work and  can  be  adjusted  to  make  a  complete  rotation  in 
one,  twelve  or  twenty-four  hours.  If  desired,  alarm  con- 
tacts can  be  arranged  to  engage  the  travel  of  the  indicating 
points,  so  that  an  undue  rise  or  fall  of  the  distant  tempera- 
ture or  pressure  will  ring  an  alarm  bell  at  the  recording 
station.  In  some  cases  it  will  be  desirable  to  have  several 
recording  devices   operated   from   a   single  contact-making 


Electrically  Remote-Contrclled  Temperature  or  Pressure  Recorder. 

control  station,  one  recorder  being  installed,  for  example, 
in  the  engineer's  or  machinist's  quarters,  while  another  is 
placed  under  the  eye  of  the  superintendent  in  his  private 
office.  The  construction  of  the  recorder  illustrated  permits 
a  number  of  such  distant  recording  devices  to  be  controlled 
from  a  single  contact-making  thermometer  or  manometer. 
This  electrical  registering  device  is  made  by  Otto  Rennert 
&  Company,  Munich,  Germany. 


January  6,  \gi2. 
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STORAGE-BATTERY  MINE   LOCOMOTIVE. 


lilectric  trolley  locomotives  are  open  to  the  objection 
that  in  min^  tunnels  with  small  head  room  the  bare  trolley 
wire  is  dangerous  to  employees,  and  in  some  mines  also 
the  sparks  between  the  trolley  and  the  wire  must  be 
avoided.  The  storage-battery  locomotive  overcomes  all 
these  objections.  It  has  ample  power,  is  very  compact  and 
can  operate  almost  continuously  if  the  batteries  are  carried 


Fig.   1 — Storage- Battery   Mine    Locomotive. 

in  an  auxiliary  tender  which  can  be  changed  at  intervals. 
An  installation  of  this  kind  has  recently  been  made  at  the 
Big  Five  Tunnel,  Ore  Reduction  &  Transportation  Com- 
pany, Idaho  Springs,  Col.  This  locomotive,  which  is  shown 
in  Fig.  I,  handles  trains  of  thirty  cars  of  21/2  tons  each  at  a 
speed  of  4^/^  miles  per  hour.  The  gage  of  the  track  is 
24  in.  The  locomotive  has  two  17-hp  motors  and  has  a 
maximum  height  over  all  of  50  in. ;  width,  38  in. ;  length, 
108  in.  The  Edison  storage  battery  was  chosen  for  this 
service  on  account  of  its  light  weight,  ability  to  withstand 
shock  and  vibration  and  because  it  can  be  charged  at  a 
high  rate.  The  battery  equipment  is  placed  on  the  tender 
and  consists  of  208  cells  of  the  "A-6"  type  giving  250  volts 
and  rated  at  225  amp-hours.     This  high  voltage  was  chosen 


day.     Fig.  2  shows  the  arrangement  of  the  battery  in  the 
tender. 

The  hjcomotive  was  built  by  the  VVestinghouse  Klectric 
&  Manufacturing  Company  under  specifications  prepared 
by  Messrs.  Barnes  &  Youtsey,  engineers,  Denver,  Col. 


DIRECT-CURRENT     TO    ALTERNATING-CURRENT 
CONVERTER. 


In  the  accompanying  illustration  is  shown  a  machine  for 
converting  direct-current  energy  into  alternating-current 
energy.  It  consists  of  a  direct-current  motor  mounted  in 
the  same  case  with  an  alternating-current  generator.     The 


Direct-Current    to    Alternating-Current    Converter. 

alternator  is  built  with  either  four  or  eight  poles.  By 
means  of  a  shunt-field  circuit  regulator  the  speed  of  the 
driving  motor  can  be  varied  over  such  a  range  that  the 
four-pole  alternator  will  deliver  any  frequency  from  40 
cycles  to  60  cycles  per  second,  and  the  eight-pole  unit  from 
80  cycles  to  125  cycles.  The  equipment  has  been  developed 
for  use  with  X-ray  apparatus,  for  generating  ozone,  or  for 
high-tension  insulation  testing  where  only  direct  current  is 
available.  It  has  been  placed  on  the  market  in  ratings  from 
100  watts  to  2000  watts  by  the  Crypto  Electrical  Company. 
i4g  Bermondscy  Street.  London,  S.  E.,  England. 


INCANDESCENT  LAMP  TESTER. 


The  incandescent  lamp  tester  shown  herewith  provides  a 
quick  and   readv   means   for  ascertaining  the   energv  con- 


Fig.   2 — Arrangement  of   Battery. 


Incandescent    Lamp  Tester 


so  that  the  locomotive  can  also  be  operated  from  an  over-  sumed  by   incandescent  lamps  and  enables  rapid  conipan- 

head  trolley  outside  the  mine.     The  battery  furnishes  en-  sons  to  be  made  between  a  tungsten   and  carbon-filamen: 

ergy  for  five  round  trips  over  a  3-mile  route.     The  present  lamp  by  showing  the  variation  in  energy  consumption.    Oni 

tonnage  of  the  mine  is  entirely  handled  on  one  charge  per  end  of  the  device  is  fitted  with  a  plug  for  screwing  into  ai 
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ELECTRICAL     WORLD. 
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(ii<lin;irv  lamp  Mukii.  wliiU  .it  tlir  ollwr  iiul  is  ;i  rrccpl.iclo  srvt-ral  types  ol  uliicli  .iif  sliowii  iii  tlic  acctjiiipaiiyiiig 
lor  rfct'iviii);  ilu-  lamp  to  In-  tcsti-d.  I'lir  mctvr  itscll  is  a  illustrations,  l-'orcmost  among  these  improveiiients  may  be 
milli  ammeter,  and  iiitemled  for  use  on  either  <hrcct-current  mentioned  tlie  new  type  of  laminated  brush  employed  by 
or  alternating  current  circuits.  It  lias  jeweled  bearings  the  C'ondit  company,  which  enables  a  good,  reliable  low- 
with  hardened  iiolished  pivots,  and  is  said  to  be  accurately  resistance  contact  to  be  maintained  without  undue  prcs- 
calibrated.  The  instrument  may  also  be  used  as  an  inde- 
pendent milli-auuneter  lor  other  purposes  up  to  the  limit 
of  its  range.  A  table  showing  at  a  glance  the  watts  corre- 
sponding to  the  readings  of  the  instrument  at  various  volt- 
ages forms  part  of  the  ecpiipnicnt,  which  is  finished  in  nickel 
and  hard  rubber,  and  is  made  by  the  F-ldredgc  b'lectric 
Manufacturing  ("omp.uiy.  Springfield,  Mass. 


OIL  SWITCHES. 


Ihe  various  mctiiods  proposed  for  the  interruption  of 
the  arc  which  invariably  occurs  in  the  opening  of  a  circuit 
containing  energy  can  be  roughly  divided  into  two  kinds, 
namely,  those  which  prevent  the  formation  of  an  arc  of 
great  magnitude,  and  those  that  interrupt  the  arc  after 
its  formation  has  occurred.  To  the  second  class  belong  such 
devices  as  magnetic  blow-outs,  air  blasts  and  carbon  breaks, 
which  are  usually  employed  with  direct  current.  To  the 
first  class  belong  more  particularly  the  devices  used  with 
alternating  currents,  in  which  the  arc  is  reduced  to  a  mini- 
mum by  immersing  the  contacts  in  a  bath  of  oil  and  allow- 
ing the  oil  to  quench  the  arc.  As  the  alternating  current 
passes  through  the  zero  point  at  frequent  intervals,  the  oil 
IS  enabled  to  interrupt  the  arc  at  this  zero  point  when 
it  is  unsupported  by  voltage.  As  direct-current  circuits 
have  no  zero  point,  they  cannot  be  as  successfully  opened  as 
are  alternating-current  circuits  by  this  type  of  construction. 
Various  scheme.?  have  been  proposed  and  tried  for  inter- 
rupting currents  of  high  energy,  such  as  oil  blasts,  etc.,  but 
all  large  oil  switches  for  controlling  such  currents  are  now 
so  arranged  that  the  arc  is  broken  at  the  bottom  of  the 
oil-containing  receptacle,  a  large  pressure  of  oil  thus  being 
available  at  the  instant  of  break. 

The  Condit  Electrical  Manufacturing  Company.  Boston, 
in  the  first  type  of  oil  switches  which  it  manufactured 
many  years  ago,  broke  the  arc  at  the  bottom  of  the  oil, 
under  a  large  head.  This  was  eminently  satisfactory  so 
far  as  breaking  qualities  were  concerned,  but,  owing  to 
the  crude  form  of  contacts  which  were  employed  at  that 
time,  in  the  ca?se  of  large  capacity  switches  the  mechanical 


Fig.    1— Switch    Built    for    15    Amp,    500    Volts. 

pressure  was  such  that  it  was  deemed  advisable  to  change 
the  construction  to  the  common  type  in  which  the  arc  is 
broken  at  the  top.  Owning,  however,  to  numerous  improve- 
ments, the  Condit  company  now  produces  a  mechanically 
good  switch  which  breaks  under  the  deep  pressure  of  oil, 


Fig.    2— Switch     Built    for    100    Amp,    cOO    Volts. 

sure.  This  brush  is  not  bent  up  and  milled  to  shape,  but 
each  leaf  is  punched  separately  to  the  proper  length,  and 
the  length  of  the  leaf  and  the  bend  in  the  leaf  are  so  related 
that  a  distinct  air  space  is  obtainable  between  the  ends  of 
the  leaf  when  the  breaker  is  closed. 

This  change  of  construction  has  practically  doubled  the 
kilowatt  rating  that  the  switches  will  break  without  in- 
creasing their  physical  dimensions,  and  they  are,  it  is 
claimed,  in  every  respect  as  reliable,  accurate  and  depend- 
able, mechanically  and  electrically,  as  the  older  type  switches 
of  the  Condit  company,  and  vastly  superior  in  their  current- 
breaking  qualities. 

These  switches  are  also  made  for  voltages  up  to  and  in- 
cluding loo.ooo.  and  for  currents  up  to  and  including  5000 


Fig.    3 — Switch    Built   for   1200    Amp,    660    Volts. 

amp.  They  are  made  for  hand  operation,  electrical  opera- 
tion, pneumatic  operation,  with  over-load  trip,  reverse- 
power  trip,  time-limit  trip,  in  subway  type  and  in  pole-line 
type — the  line,  in  fact,  covering  the  entire  range  of  oil 
switches. 
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General  News 


ALTHOUGH  the  conaervative  tone  that  characterized 
transactions  in  191 1  is  noticeable  in  the  majority  of 
opinions  on  the  business  outlook  for  the  present 
year,  predictions  that  the  record  of  1912  will  surpass  that 
of  its  predecessor  are  justified  in  a  large  measure  by  tin- 
trend  of  events  in  the  past  few  months.  The  increase  that 
took  place  in  the  buying  of  supplies  of  all  kinds  in  the  last 
quarter  of  the  year,  while  due  in  part  to  necessity  to  re- 
|)lenish  stocks  after  a  long  period  of  narrow  purchasing, 
-.hows  no  signs  of  abatement,  and  this  movement,  most  pro- 
nounced in  the  iron  and  steel  trades,  is  an  almost  convincing 
mdication  of  growth  of  confidence  in  the  future.  Another 
noteworthy  phase  of  the  trade  situation  is  the  decreasing 
apprehension  toward  trust  investigations  and  other  political 
<listurbances  that  checked  progress  in  iQii.  Enlightenment 
on  the  meaning  of  the  anti-trust  law  and  formulation  of  a 
l)lan  for  the  guidance  of  business  interests  in  conforming  to 
its  requirements  are  among  the  most  important  develop- 
ments that  can  be  brought  forth  in  the  present  year.  The 
stock  markets  have  been  active  since  the  beginning  of  the 
year,  and  prices  have  shown  general  improvement.  Rates 
in  the  money  market  Jan.  3  were:  Call.  3@3l^  per  cent; 
ninety  days,  3^(??4  per  cent. 


THE  COPPER  MARKET, 

Heavy  exports  in  the  closing  days  of  December  brought 
the  shipments  for  the  month  to  37,430  tons,  which  compare> 
with  31,517  tons  in  December,  igio,  and  with  37,685  tons  in 
December,  1907,  the  largest  monthly  total  ever  reported  by 
the  government.  Trading  in  the  domestic  market  has  been 
light  since  the  holidays  and  prices  have  shown  little  change. 
Electrolytic  has  been  quoted  at  about  14^^  cents  and  predic- 
tions have  been  made  of  the  probabilitj-   of  increase  after 


.Settling 

Standard    Copper.                                                  Bid.           Asked.  Price. 

Spot    15.7.S  14. 1214  

January    13.75             14.12'/!  13. 92'/^ 

February     13.75              I4.12J4  13.92}4 

March    13.80             14.12!4  13.97'/4 

April    13.80             14.12K'  13.97^ 

May    13.80             14.12!/  13.97^. 

The   London   market,  Jan.   .^.   was   a*;   follows:  • 

Noon.  Closing. 

£      s     d      ■  £     s     d 

Standard    copper,    spot 63    13     9  63    11      .i 

Standard    copper,    futures 64    10     0  64     7     6 

Best  selected  copper: 

January    3 £67   15s  Od 

January     2 67   15     0 

December   29 67   15     0 


publication  of  the  December  statement  of  the  Copper  Pro- 
ducers' Association  on  Jan.  8.  This  is  expected  to  show  a 
decrease  of  over  10,000,000  lb.  in  stocks  of  marketable  cop- 
per in  the  United  .States.  Foreign  statistics  of  Jan.  2  showed 
that  stocks  in  England  and  France  decreased  1470  tons 
since  Dec.  15,  while  the  large  exports  from  the  United  States 
brought  about  an  increase  of  710  tons  in  the  visible  supply 
abroad,  this  being  reported  as  57,280  tons  at  the  close  of  De- 
cember. Conditions  abroad  have  shown  but  little  change 
since  the  first  of  the  year,  the  markets  remaining  quiet,  with 
few  price  changes  of  importance.  A  review  of  conditions  in 
the  copper  industry  during  191 1  is  given  in  another  section 
of  this  issue.  Exports  for  the  month,  including  Jan.  3,  ag- 
gregate 1020  tons.  The  daily  call  on  the  Metal  Exchange 
Jan.  3  quoted  copper  as  per  the  accompanying  table. 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

lo.ooo-hp  Low-Head  Turbines  for  the  Keokuk  Water- 
Power,  Largest  Ever  Built. — Shipment  has  already  begun 
on  the  preliminary  parts  of  the  io,ooo-hp  vertical  water- 
wheels  which  will  be  installed  in  the  Keokuk  hydroelectric 


plant  of  the  Mississippi  River  I'ower  Company.  On  ac- 
(ount  of  their  unusual  rating  and  the  comparatively  low 
hydraulic  head,  32  ft.,  at  which  they  are  to  operate  these 
waterwheels  will  be  by  far  the  largest  ever  built.  Their 
nmners  alone  will  weigh  130,000  lb.  each,  the  largest  tur- 
bine runner  heretofore  constructed  weighing  but  30,000  lb. 
The  turbines  complete  will  weigh  nearly  1,000,000  lb.  apiece 
and  have  required  the  construction  of  special  cars  and  rail- 
road-clearance routings  to  convey  them  to  the  site  of  the 
plant  at  Keokuk,  la.  The  power  house,  which  has  been  de- 
scribed in  these  columns,  is  being  erected  for  thirty  10,000- 
hp  units,  the  first  fifteen  of  which  have  already  been  con- 
tracted for.  These  great  machines,  which  are  to  have  over- 
load ratings  of  14,000  hp,  will  be  of  the  vertical-shaft  type, 
operating  at  57.7  r.p.m.  and  carrying  umbrella-type  alterna- 
tors mounted  at  the  Hoor  level.  In  spite  of  the  low  rotative 
speed  of  the  turbines,  the  generator  pressure  will  be  20,000 
volts.  The  turbine  e(iuipment  is  being  designed  and  built 
by  the  Wellman-Seaver-Morgan  ("ompany,  of  Cleveland. 
Ohio,  while  the  alternators  will  be  furni>hed  by  the  General 
Electric  Coinpany. 

National  Electric  Supply  Jobbers'  Meeting. — The  enter- 
tainment and  social  features  in  connection  with  the  meeting 
of  the  National  Electrical  Supply  Jobbers'  Association,  to 
be  held  in  Cleveland,  Feb.  13,  14  and  15,  are  being  arranged 
under  the  auspices  of  the  Electrical  League  of  Cleveland, 
and  the  preparations  are  well  under  way.  On  the  evening 
of  Feb.  13  a  "rejuvenation"  of  the  Sons  of  Jove  will  be 
conducted  under  the  charge  of  Philip  S.  Dodd,  secre- 
tary of  the  commercial  division  of  the  National  Electric 
Light  Association.  A  valentine  entertainment  and  smoker 
will  be  held  at  Gray's  Armory  on  the  evening  of  the  14th, 
where  the  members  will  be  seated  at  tables.  A  novel  and 
an  elaborate  program  is  being  prepared  by  the  entertain- 
ment committee,  of  which  H.  H.  Cudmore  of  the  Bril- 
liant Electric  Company  is  chairman.  J.  T.  Kermode.  of 
the  ("leveland  Electric  Hluminating  Company,  has  charge 
of  the  decorations  of  the  armory,  which  will  be  largely 
electrical  in  character  and  appropriate  for  the  eccasion.  Mr. 
N.  C.  Cotabish,  of  the  National  Carbon  Company,  is  chair- 
man of  the  sight-seeing  committee,  under  the  auspices  of 
which  the  jobbers  will  be  taken  in  automobiles  to  various 
points  of  interest,  including  the  plants  of  the  National 
Electric  Lamp  Association  and  the  National  Carbon  Com- 
pany on  the  afternoons  of  Feb.  14  and  15.  J.  Robert 
Crouse,  of  the  National  Electric  Lamp  Association,  is 
chairman  of  the  finance  committee.  The  headquarters  of 
the  jobbers'  association  will  be  at  the  Hollenden  Hotel  and 
the  meetings  will  be  held  there. 

Montgomery  Light  &  Traction  Company. — L.  D.  Mathes, 
the  newly  appointed  general  manager  of  the  Montgomery 
Light  &  Traction  Company,  of  Montgomery,  Ala.,  has  ar- 
rived in  Montgomery  and  taken  up  his  work.  The  Mont- 
gomery Light  &  Traction  Company  is  practically  owned  by 
Richard  Tillis,  an  influential  and  wealthy  citizen  of  Mont- 
gomery. It  is  a  consolidation  of  the  Montgomery  Traction 
Company  and  the  electric  light  and  power  business  of 
Richard  Tillis.  including  a  new  5000-kw  steam  turbine  plant 
just  completed  by  Mr.  Tillis.  With  its  new  power  plant 
the  Montgomery  Light  &  Traction  Company  is  expected  to 
save  approximately  $50,000  a  year  which  the  Montgomery 
Traction  Company  has  been  paying  one  of  the  other  elec- 
trical companies  in  Montgomery,  as  well  as  to  compete 
generally  for  the  furnishing  of  electric  light  and  power 
throughout  the  city.  Mr.  Mathes  has  made  a  most  enviable 
reputation  as  general  manager  of  the  Union  Electric  Com- 
pany, of  Dubuque,  la.  With  a  modern  power  plant  and  the 
<nily  street  railway  in  Montgomery,  he  will  'ive  ample  op- 
portunity of  adding  to  his  laurels  owing  to  the  keenly  com- 
petitive conditions  in  the  electric  li.ghting  and  power  bu>^i- 
iiess  of  Montgomery. 

Will  Review  Long  Acre  Proceedings. — The  Long  .^cre 
Electric  Light  &  Power  Company  has  withdrawn  its  motion 
before  the  Appellate  Division  of  the  Supreme  Court  to 
quash  a  writ  of  certiorari  that  was  granted  to  the  New  York 
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Rdisoii  I  >. nip. my  i.m  iln  imiiiosc  <>{  icvicwinR  the  acliiiii 
of  till'  I'nlilii-  Srrvicr  t  (Hiiini^sinn  iKr  the  First  New  Yt)rl< 
District  in  niviiij;  the  Ldii^  Aero  luinpaiiy  a  ccrtiliiatc-  i>f 
puldic  iK'CfSsily  and  convcnitMUc  ami  jn-rinissit)!!  to  issiir 
securities  to  cover  expenses  of  biiilthni;  a  plant.  Ihe  attor 
neys  for  tlie  IC(liM)n  company,  in  a^kinn  the  writ,  contendeil, 
iis  previously  stated  in  these  ccjlunins,  tiiat  the  case  was  a 
proper  one  for  the  court  to  establish  the  precedent  tiiat  no 
issue  of  securities  siiall  be  approved  until  the  I'ublic  Service 
Coitnnission  lias  dccideil  in  the  applicant's  favor  upon  the 
question  of  public  necessity  and  convenience.  They  also 
contended  that  it  would  be  an  injustice  to  permit  the  Long 
Acre  company  to  compete  with  the  New  York  Edison 
Company  in  view  of  the  fact  that  the  policy  of  the  State  in 
regulating  the  rates,  terms,  etc.,  of  service  to  customers  of 
public-service  corpt)rations  permits  a  form  of  restricted 
monopoly  in  which  the  Edison  company  should  be  pro- 
tected. The  attorneys  for  the  Long  Acre  company,  in  with- 
drawing their  motion,  took  the  ground  that  this  action  on 
their  part  will  bring  the  entire  matter  of  the  certificate  be- 
fore the  courts  on  its  merits. 

Public-Service  Commission  Regulation. — The  change  of 
view  toward  the  value  of  public-service  commission  regula- 
tion by  electrical  public-utility  corporations  is  illustrated 
occasionally  in  circulars  and  advertisements  relating  to  new 
securities  offered  for  sale.  Recently  one  of  the  largest  elec- 
trical operating  corporations  in  the  country,  and  one  which 
formerly  was  none  too  friendly  toward  commission  regula- 
tion, supported  its  offer  of  new  securities  by  reference  to 
the  valuation  of  its  properties  by  a  State  commission  and 
by  the  statement  that  the  company  is  subject  to  commis- 
sion regulation,  and  that  the  securities  offered  for  sale  are 
issued  with  the  approval  and  authority  of  the  commission. 

Incorporations  in  igii. — According  to  the  Journal  of 
Commerce,  New  York,  papers  tiled  in  the  Eastern  States  in 
December  for  companies  with  an  authorized  capital  of  $i,- 
000,000  and  over  involved  a  par  value  of  $159,450,000,  making 
a  total  for  the  year  of  $1,837,431,400,  which  is  $130,186,050 
under  the  total  of  the  previous  year.  Charters  taken  out 
by  large  companies  in  states  other  than  those  in  the  East 
amounted  to  $27,500,000  during  December,  and  to  $409,540,- 
000  for  the  year.  Charters  taken  out  by  other  companies, 
with  an  individual  capital  of  $100,000  or  more,  but  under 
$1,000,000,  during  December  aggregated  $35,559,000,  which 
made  a  grand  total  of  $2,889,381,150  for  191 1. 

Electrical  Representation  in  Chicago  Association  of  Com- 
merce.— The  large  ways  and  means  committee  of  the  Chi- 
cago Association  of  Commerce  embraces  some  seventy  or 
eighty  sub-committees  representing  various  industries. 
Sub-committee  No.  31,  which  is  made  up  of  men  engaged  in 
the  making  or  selling  of  electrical  goods,  lighting  supplies, 
wire  and  fixtures,  has  been  named  for  1912,  as  follows: 
Charles  H.  Roth,  Roth  Brothers  &  Company,  chairman; 
Thomas  C.  Ringgold,  Central  Electric  Company;  N.  B. 
Parsons,  Belden  Manufacturing  Company;  J.  W.  Bolte, 
Q">lte  &  Weyer  Company;  James  M.  Gilchrist,  Federal 
tilectric  Company. 

Erie  Works  of  the  General  Electric  Company. — Four 
hundred  molders  are  now  regularly  employed  in  the  new 
foundry  of  the  General  Electric  Company's  works  at  Erie, 
Pa.  The  blast  furnaces  run  two  heats  daily,  the  casting'; 
being  shipped  to  the  Schenectady  and  Lynn  factories  for 
finishing.  Among  recent  large  pieces  of  work  turned  out 
at  the  Erie  foundry  have  been  the  frames  of  several  20,000- 
kw  steam  turbines.  The  company  also  plans  to  build  its 
gas-electric  cars  for  railway-feeder  service  at  Erie,  and  now 
has  a  large  force  of  machinists  at  w^ork  preparing  tools  and 
dies  for  these  parts. 

Report  of  New  York  Edison's  Power  Bureau  for  191 1. — 
During  the  past  year  the  New  Y^ork  Edison  Company's  Bu- 
reau of  Isolated  Plants  closed  down  forty-one  private 
plants,  which  represents  an  increase  of  1708  hp  and  48,800 
incandescent  lamps  in  the  connected  load  of  the  company. 
The  bureau  also  secured  seventy-eight  break-down  con- 
tracts, with  an  aggregate  maximum-demand  capacity  of 
1539  kw.  The  company  now  has  about  195  break-down  con- 
tracts with  operators  of  private  plants. 

Factory  for  Electra  Cars. — The  Storage  Battery  Com- 
pany, which  manufactures  the  Haschke  storage  battery,  the 


I'.leclra  aiiloiiiobilc  and  electric  boat  propellers,  has  secured 
the  former  factory  of  the  Economy  Motor  Car  Company  in 
Joliet.  111.,  and  is  now  arranging  to  buihl  the  Electra  car  in 
large  (juaiitities.  'Ibis  electric  runabout  was  described  in 
the  l:lectricul  IVorld  of  Sept.  23,  Kjii,  and  has  attracted  con 
siderable  attention,  both  in  this  country  and  abroad. 

The  Diesel  Engine. —  In  response  to  inciuiries  by  the 
lUcitriiiil  World  regarding  a  rejiort  to  the  effect  that  the 
(ieneral  Electric  Company  would  take  (jver  the  manufacture 
and  sale  of  the  Diesel  engine  in  the  United  States,  an  oOicer 
of  the  company  said  on  Tuesday,  "Nothing  whatever  has 
been  decided  as  to  the  manufacture  of  Diesel  engines  by  the 
General  Electric  (Company,  and  we  are  not  manufacturinj; 
them  at  present.     You  may  take  this  as  authoritative." 

Stone  &  Webster  Changes. — Announcement  is  made  that 
Dwight  1'.  Kobinson  and  John  W.  Ilallowell  became  part- 
ners in  the  firm  of  Stone  &  Webster,  of  Boston,  on^he  first 
of  the  year.  The  other  members  of  the  firm  are  Crarles  A. 
Stone,  Edwin  S.  Webster,  Russell  Robb,  Henry  G..jBradlee 
and  Eliot  Wadsworth. 


Financial 


AUis-Chalmers  Affairs. — On  Dec.  30  announcement  was 
made  that  interest  on  the  first-mortgage  5  per  cent  bonds 
of  the  Allis-Chalmers  Company,  due  Jan.  i,  would  not  be 
paid.  The  immediate  assumption  was  that  the  company 
would  pass  into  the  hands  of  a  receiver.  The  Electrical 
IVorld  is  able  to  state  that  a  receivership  is  not  a  necessary 
consequence  of  last  week's  announcement.  One  of  the  high- 
est officials  of  the  company  states  that  the  bondholders'  and 
stockholders'  committees  are  working  in  harmony  with  the 
company  on  measures  that  will  accomplish  the  conservation 
of  the  property,  and  that  there  are  excellent  prospects  thai 
the  plans  now  under  consideration  will  place  the  company 
in  better  condition  than  ever.  The  company  still  has  an  un- 
impaired working  capital  of  $7,000,000,  as  stated  in  the 
Electrical  World  in  the  issue  of  Dec.  30,  191 1.  The  disposi- 
tion of  the  bondholders  is  to  treat  the  stockholders  fairly;  in 
fact,  there  appears  to  be  no  conflict  between  the  elements 
working  for  the  rehabilitation  of  the  company.  As  to  a  re- 
ceivership, which  was  so  promptly  and  confidently  predicted 
by  the  daily  press,  it  is  pointed  out  that  the  trustees  under  the 
first  mortgage,  on  which  the  January  interest  has  been  de- 
clared "not  payable,"  could  not  force  a  receivership  in  less 
than  ninety  days,,  even  if  there  were  a  disposition  to  take  this 
step.  Within  three  months  it  is  hoped  that  a  readjustment 
will  be  worked  out  which  will  render  receivership  proceed- 
ings entirely  unnecessary.  No  change  is  to  be  expected  in 
the  manufacturing  policy  of  the  company.  The  formal  state- 
ment that  has  been  issued  by  the  company  reads  as  fol- 
lows: "The  directors  of  the  Allis-Chalmers  Company,  at  the 
meeting  held  to-day,  decided  that,  in  view  of  the  continued 
depression  in  business  affecting  especially  this  company,  the 
decrease  in  earnings  and  the  curtailment  of  credits,  it  would 
not  be  advisable  to  pay  the  interest  on  the  first-mortgage  5 
per  cent  bonds  coming  due  Jan.  i,  1912.  The  directors 
were  of  the  opinion  that  the  business  could  not  be  profit- 
ably continued  in  the  future  unless  additional  working 
capital  was  supplied  and  the  fixed  charges  reduced,  and 
that  additional  working  capital  could  only  be  obtained 
by  a  readjustment  of  the  company's  capitalization.  Under 
the  circumstances  the  directors  felt  that  they  were  not  war- 
ranted in  using  the  cash  in  the  treasury  except  for 
the  payment  of  merchandise  creditors,  pay-rolls  and  taxes 
These  current  obligations  will  be  paid  as  they  mature  and 
funds  are  available  for  that  purpose.  It  is  hoped  that  a  sat- 
isfactory arrangement  can  be  made  for  the  extension  of  the 
other  current  obligations  maturing  in  the  near  future. 
The  stockholders'  committees  are  endeavoring  to  agree 
with  the  bondholders'  committee  upon  a  plan  of  readjust- 
ment of  the  capitalization  of  the  company  which  will  pro- 
vide for  adequate  capital  and  a  reduction  of  fixed  charges. 
It  is  expected  that  such  a  plan  will  be  shortly  submitted  to 
the  security  holders  for  their  approval."  The  bondhloders" 
protective  committee  has  arranged  with  the  Central  Trust 
Company  of  New  York,  its  depositary,  to  advance  to  the 
bondholders  the  amount  of  interest  du^  them  Jan.   i,  upon 
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security  of  the  bonds  with  coupons  attached  deposited  with 
the  trust  company.  The  latter  will  charge  5  per  cent  annual 
interest  on  the  amount  advanced.  This  is  virtually  a  loan, 
the  bondholder  giving  a  $1,000  bond  with  a  $25  coupon  for 
security  for  a  $25  loan,  the  5  per  cent  semi-annual  interest 
on  his  bond,  for  which  he  has  to  pay  an  interest  charge  of  5 
per  cent.  It  is  rather  generally  believed  that  the  reor- 
ganization plan  will  call  for  assessment  of  both  preferred 
and  common  stocks,  and  that  the  bonded  indebtedne^^  will 
also  be  materially  decreased  so  as  to  curtail  fixed  charges. 
Just  what  disposition  will  be  made  of  the  first  mortgage  5 
per  cent  bonds  has  not  been  disclosed,  but  there  is  an  in- 
clination to  believe  that  bondholders  will  be  asked  to  take 
new  preferred  stock  in  whole  or  in  part  for  their  bonds. 

Organization  of  Public  Service  Company  of  Northern 
Illinois. — The  combination  of  the  North  Shore  Klectric  Com- 
pany, Economy  Light  &  Power  Company,  Illinois  Valley 
Gas  &  Electric  Company,  Chicago  Suburban  Light  & 
Power  Company  and  Kankakee  Gas  &  Electric  Company 
into  the  Public  Service  Company  of  Northern  Illinois  made 
necessary  some  changes  and  reorganization  of  staflf  appoint- 
ments. The  territories  now  served  by  one  large  company 
cluster  about  Chicago  on  the  north,  west  and  south,  and  it 
is  interesting  to  note  that  Zion  City,  north  of  Chicago,  and 
Havana.  111.,  to  the  southwest,  both  in  the  territory  of  the 
Public  Service  Company  of  Northern  Illinois,  are  200  miles 
apart  in  a  straight  line.  This  does  not  mean,  however,  that 
all  the  intervening  territory  is  served  by  this  company. 
The  headquarters  of  the  company  are  in  Chicago  and 
Samuel  InsuU  is  president.  The  vice-presidents  are  Frank 
J.  Baker,  formerly  of  the  North  Shore  Company,  and 
Charles  A.  Munroe,  formerly  of  the  Economy  Company. 
Mr.  Baker  is  in  charge  of  the  operating  department  and 
Mr.  Munroe  of  the  commercial  department.  George  H. 
Lukes  is  the  general  superintendent  of  the  company,  with 
headquarters  at  the  Chicago  office.  He  reports  to  Mr. 
Baker.  The  territory  served  has  been  divided,  for  operat- 
ing purposes,  into  four  divisions  and  thirteen  districts. 
Superintendents  of  divisions  will  be  located  as  follows: 
Morthera  division,  John  S.  Keesman,  Evanston;  western 
division,  Harry  L.  Judd,  Oak  Park;  southern  division,  James 
M.  Strasser,  JoHet;  eastern  division,  Oliver  L.  Hyatt,  Chi- 
cago Heights.  It  was  found  most  satisfactory'^  to  operate 
two  dtstricts  independently  of  divisions.  These  are  known 
as  District  E,  of  which  L.  C.  Stephens,  of  Crystal  Lake,  is 
superintendent,  and  District  M,  of  which  C.  F.  Stevens,  of 
Mendota,  is  superintendent.  For  new  business  purposes, 
the  extensive  territory  of  the  company  has  been  divided 
into  two  grand  divisions,  John  G.  Learned  being  responsible 
as  contract  agent  for  the  territory  north  of  the  southern 
limits  of  Chicago,  and  Edward  Curry  being  in  charge  in  the 
territory  south  of  that  line.  Mr.  Learned  was  formerly 
with  the  North  Shore  Company,  and  Mr.  Curry  with  the 
Economy  Company.  Both  Mr.  Learned  and  Mr.  Curry  re- 
port to  Vice-President  Munroe. 

Adirondack  Electric  Power  Corporation  Succeeds  Hudson 
River  Power  Companies. — The  .Adirondack  Electric  Power 
Corporation,  with  a  capitalization  of  $12,000,000.  of  which 
$2,500,000  is  6  per  cent  preferred  stock,  and  with  its  princi- 
pal office  in  Saratoga,  N.  Y.,  has  filed  a  certificate  of  incor- 
poration. The  new  company  will  succeed  the  Hudson  River 
Electric  Power  Company  and  its  affiliated  companies,  which 
were  sold  to  the  bondholders'  committee  under  foreclosure 
last  August.  The  directors  of  the  company  are:  John  P. 
Reynolds.  Francis  M.  Edwards  and  James  R.  Hooper,  of 
Boston;  Wilson  A.  Shaw  and  Charles  E.  Willock,  of  Pitts- 
burgh; Senator  Edgar  T.  Rrackett.  of  Saratoga  Springs; 
John  S.  Scully,  of  Washington,  and  Edward  S.  Webster,  of 
Chestnut  Hill,  Mass.  All  of  the  directors,  excepting  Messrs. 
Brackett  and  Edwards,  compose  the  bondholders'  commit- 
tee referred  to  above.  The  officers  are:  President.  James 
R.  Hooper;  vice-president,  Charles  E.  Willock;  secretary. 
Francis  M.  Edwards;  treasurer.  William  H.  Blood,  Jr.  The 
Stone  &  Webster  Management  Association  of  Boston  will  act 
as  managers  of  the  company. 

Housatonic  Power  Company  Transferred  to  United  Light 
&  Water  Company. — Control  of  the  Housatonic  Power  Com- 
pany of  New  Haven,  Conn.,  to  which  the  New  York.  New 
Haven  &  Hartford  Railroad  Company  had  transferred  con- 
trol of  its  gas.  electric  light  and  power  companies  in  Con- 


necticut, was  transferred  Jan.  3  to  the  United  Light  & 
Water  Company,  a  new  company  chartered  in  Connecticut, 
in  accordance  with  the  plan  outlined  in  these  columns  Dec 
16,  191 1.  The  new  company  will  hold  the  properties  under 
a  lease  dating  back  to  Oct.  i,  lyii,  and  running  for  994 
years.  The  United  Light  &  Water  Company,  contrary  to 
report,  is  not  owned  or  controlled  by  the  United  Gas  & 
Improvement  Company,  of  Philadelphia,  which  was  active 
in  getting  the  New  Haven  road  to  take  the  properties 
originally,  but  is  a  new  and  independent  concern  having  no 
connection  with  any  existing  operating  company.  The 
project  of  leasing  the  properties  to  the  United  Light  & 
Water  Company  was  conceived  by  the  late  Alden  M.  Young. 
it>  president.  His  successor  in  this  company  has  not  been 
appointed.  Other  officers  of  the  company  are  M.  J.  Warner, 
of  Branford,  Conn.,  vice-president;  Arthur  Perkins,  of 
Hartford,  Conn.,  secretary;  Richard  Sutro,  of  Sutro  Broth- 
ers &  Company,  New  York,  treasurer,  and  Alexander  T. 
Campbell,  of  New  London,  general  manager. 

Kentucky  Utilities  Company. — Substantiation  of  the  re- 
port printed  in  these  colunms  to  the  effect  that  a  big  com- 
pany, capitalized  at  between  $10,000,000  and  $20,000,000,  and 
known  as  the  Kentucky  Utilities  Company,  would  be 
formed  by  Eastern  capitalists  to  take  over  electric  light  and 
power  properties  in  Frankfort,  Owensboro,  Henderson  and 
other  important  Kentucky  cities  has  been  given.  Options 
are  now  being  solicited  by  several  of  the  largest  stockhold- 
ers in  the  Capital  Gas  &  Electric  Lighting  Company  of 
Frankfort,  and  the  negotiations  are  said  to  be  in  the  hands 
of  T.  Lindsay  Fitch,  of  Louisville,  Ky.,  the  largest  single 
shareholder  in  the  company.  Superintendent  Frank  Austin, 
of  the  Capital  company,  is  expected  to  confer  with  Mr. 
P^itch  in  Louisville  shortly  relative  to  the  proposed  merger. 

Southern  Telephone  Changes. — Following  the  offer  of  the 
American  Telephone  &  Telegraph  Company  to  exchange 
its  stock  for  the  outstanding  minority  stock  of  the  Cumber- 
land Telephone  &  Telegraph  Company,  as  mentioned  in 
these  columns  Nov.  18  and  25,  191 1,  it  is  now  proposed  to 
form  an  operating  amalgamation  between  the  Cumberland 
company  and  the  Southern  Bell  Telephone  &  Telegraph 
Company.  Both  of  these  companies  are  controlled  by  the 
American  Telephone  &  Telegraph  Company,  and  the  oper- 
ating amalgamation  mentioned  above  is  in  keeping  with  the 
policy  of  the  parent  company  of  grouping  its  subsidiary 
operating  companies  so  as  to  obtain  maximum  efficiency 
and  economy  of  operation. 

Pacific  Power  &  Light  Company  Increases  Capital  Stock. 
— .\t  a  meeting  held  Dec.  29,  191 1,  stockholders  of  the 
Pacific  Power  &  Light  Company  of  Portland,  Ore.,  which  is 
controlled  by  the  American  Power  &  Light  Company,  71 
Broadway,  New  York,  voted  to  increase  the  capita!  stock  of 
the  company  from  $7,500,000  to  $12,000,000.  The  purpose  of 
increasing  the  capitalization  of  the  company  was  to  liquidate 
the  floating  debt  and  to  provide  additional  working  capital 
for  the  further  growth  of  the  company's  business.  The 
company  now  operates  over  440  miles  of  high-tension  trans- 
mission system  and  has.  in  addition,  nearly  400  miles  of 
lower  voltage  distributing  lines  in  service. 

New  York  Railways  Company  Succeeds  Metropolitan. — 
The  Metropolitan  Street  Railway  system  was  sold  Dec 
2Q,  191 1,  to  bondholders  for  $12,000,000,  and  its  name  has 
been  changed  to  the  New  York  Railways  Company.  Theo- 
dore P.  Shonts.  president  of  the  Interborougli-Metropolitan 
Company,  is  the  head  of  the  company,  and  will  operate  it 
in  conjunction  with   the  subway  and  elevated  lines. 

American  Brass  Company  Consolidates  Subsidiaries. — On 

Jan.  I  the  American  Bras>  Company,  whicii  docs  a  large 
part  of  the  brass  business  of  the  country,  did  away  with  its 
principal  subsidiaries  and  consolidated  their  business  under 
one  head. 
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Mr.  Calvert  Townley  was  iiiarriitl  Dec.  .V»  at  Mnnpliis, 
I  <im  ,   Im   Mrs    .Main  1    Mcl'ormick   Steele. 

Mr.  R.  S.  Satterlee,  iKrinerly  second  vice-i»resident  ol  tlic 
i  lalni  sliaw  Wire  I  i>m|)aiiy,  New  York,  has  been  eleitcd 
president  ol  the  ioin|)any 

Mr.  George  Winkler,  vice-president  of  ilie  Hurkc  Eleclru 
Company,  was  niarriid  at  Erie,  I'a.,  Dee.  2,  to  Miss  Chire  L 
Mans.  I'Dllowinn  tlie  ceremony  tlie  conple  left  for  a  Sonth 
cm  trip. 

Mr.  W.  Godfrey  Boyd  has  been  appointed  a  special  engi- 
neer for  the  -Standard  Phmger  Elevator  Company,  of 
Worcester,  Mass.  Mr.  Hoyd's  headcpiarters  will  lie  at  1.307 
I'.nclid  Street,  Wasiiington,  D.  C. 

Mr.  Leonard  A.  Busby  has  been  elected  president  of  tiie 
I  liicago  lity  Railway  Company,  suceeding  Mr.  T.  E.  Mit- 
ten, resigned.  Mr.  lUisby  is  a  practising  lawyer  and  has 
heeii  general  connsel  of  the  company. 

Mr.  Charles  F.  Stark  has  resigned  as  assistant  to  Adver- 
tising Manager  D.  11.  Howard,  of  the  Commonwealth  Edi- 
son Company,  Chicago,  and  is  now  commercial  agent  of  the 
Essanay  Film  Mannfacturing  Company.. 

Mr.  A.  T.  Selzer  has  been  appointed  Chicago  manager  for 
the  .'\dams-Ragnall  Electric  Company,  sncceeding  Mr. 
lames  G.  Pomeroy,  promoted  to  be  sales  manager  of  tiie 
company  at  the  home  office  in  Cleveland. 

Mr.  E.  Hagenah,  who  has  been  associated  with  the 
Westinghonse  Electric  &  Manufacturing  Company  at  Chi- 
cago, has  been  made  chief  engineer  for  the  Springlield 
Light,  Heat  &  Power  Company  at  Springfield,  111. 

Mr.  Leonard  J.  Lewinson,  of  the  Electrical  Testing  Labo- 
ratories, will  deliver  a  lecture  on  "Modern  Forms  of  Incan- 
descent Lamps"  before  the  Electrical  Engineering  Society 
of  Columbia  University  on  the  evening  of  Thursday,  Jan. 
II. 

Mr.  J.  G.  Light,  who  has  been  in  charge  of  the  Ottawa 
(111.)  office  of  the  Public  Service  Company  of  Northern 
Illinois,  has  been  appointed  manager  of  the  properties  of 
that  company  at  Marseilles,  III.  to  succeed  Mr.  Thomas 
R.  Ford. 

Prof.  Dugald  C.  Jackson,  of  Boston,  has  been  appointed 
arbiter  on  behalf  of  the  Woonsocket  Electric  Machine  & 
Power  Company,  of  Woonsocket,  R.  I.,  in  connection  vi^ith 
the  determination  of  the  rate  for  electric  energy  to  be 
charged  the  Rhode  Island  Company. 

Mr.  Darrow  Sage,  chief  engineer  of  the  Jersey  City  power 
house  of  the  Hudson  &  Manhattan  Railroad  Company,  gave 
a  lecture  on  "Features  of  Power-House  Operation  from  an 
Operating  Engineer's  Viewpoint,"  before  the  Electrical  En- 
gineering Society  of  Columbia  University  on  Jan.  4. 

Mr.  Robert  T.  Lozier  is  the  author  of  a  pamphlet  just  is- 
sued by  Kountze  Brothers,  the  New  York  bankers,  entitled, 
"Securities  of  Electric  Lighting  Corporations."  Included 
are  statistics  of  the  estimated  growth  of  central-station  bus- 
iness to  1911  from  1907,  the  time  of  the  last  census  report. 

Mr.  James  W.  Johnson,  district  manager  for  the  General 
Electric  Company,  with  headquarters  in  Chicago,  is  taking 
a  needed  rest  in  Florida.  Mr.  E.  C.  Loveland,  formerly 
electrical  engineer  for  Swift  Company,  Chicago,  has  a  fruit 
farm  near  Miami,  and  Mr.  Johnson  is  enjoying  his  hospi- 
tality for  a  few  weeks. 

Mr.  Walter  J.  Jones,  consulting  engineer,  30  Church 
Street,  New  York  City,  has  been  appointed  engineer  to  the 
Electrical  Commission  of  the  city  of  Montreal,  Quebec. 
He  will  have  immediate  supervision  over  the  work  of  gath- 
ering data  and  laying  out  a  complete  municipal  under- 
ground-conduit system  of  that  city. 

Mr.  J.  W.  Pentecost,  general  superintendent  of  the  Nash- 
ville Railway  &  Light  Company,  of  Nashville,  Tenn.,  re- 
ceived from  the  employees  of  that  company  a  loving  cup, 
which  was  presented  the  day  after  Christmas  amid  suitable 
celebrations.  It  is  a  handsome  silver  cup,  engraved  as  fol- 
lows: "To  J.  W.  Pentecost  from  the  employees  of  the 
electric-light  plant  as  a  token  of  friendship  and  esteem. 
Christmas,   1911." 

Dr.  F.  S.  Pearson,  who  recently  returned  from  London, 
;is  on  his  way  to  Mexico  for  an  inspection  of  the  various 


prtipeilies  in  liiat  country  in  which  lie  is  largely  intere.sled. 
(  )ne  of  tile  matters  to  whicli  he  will  give  special  attention  is 
the  section  of  the  Mexico  Northwestern  Railway  (^omi>any, 
of  which  he  is  the  president,  l)etween  Madera  and  Pearson. 
This  line  has  just  been  com|)leted  and  will  be  ojiened  within 
a  lew  days  and  personally  inspected  by  Dr.  Pearson. 

Mr.  James  G.  Pomeroy,  leaving  Chicago  to  become  sales 
iiiaiiager  ol  the  .Xdaiiis -Uayiiall  Electric  Company  in  Cleve- 
land, was  the  guest  of  honor  at  the  luncheon  of  the  Electric 
(  liib  of  Chicago  on  Dec.  27.  Mr.  Pomeroy  has  been  en- 
gaged in  the  electrical  business  in  Chicago  for  twenty-three 
years,  and  he  is  highly  esteemed.  The  Electric  Club  pre- 
sented to  Mr.  Pomeroy  a  handsome  leather  traveling  bag 
containing  a  leather-incased  set  of  toilet  accessories  for 
travelers. 

Mr.  Arthur  D.  Little  was  elected  president  of  the  Ameri- 
can Chemical  Society  at  its  annual  meeting  in  Washington. 
Mr.  Little,  who  is  president  and  general  manager  of  Arthur 
I).  Little,  Inc.,  chemists  and  engineers,  Boston,  Mass.,  has 
previously  held  the  position  of  vice-president  of  this  so- 
ciety and  has  been  chairman  of  the  division  of  industrial 
chemists  and  chemical  engineers.  He  graduated  from  the 
Massachusetts  Institute  of  Technology  with  the  class  of 
1885,  and  is  a  specialist  in  the  chemistry  of  cellulose  and 
fibers,  fiber  treatments  and  papermaking,  being  the  official 
chemist  of  the  American  Paper  and  Pulp  Association  and 
the  author  of  "The  Chemistry  of  Papermaking."  He  is 
l)rominent  in  connection  with  the  great  International  Con- 
gress of  Applied  Chemistry  which  is  to  be  held  in  this  coun- 
try next  year,  and  is  president  of  the  section  on  starch,  cel- 
hiiose  and  paper. 

Mr.  S.  D.  Sprong  has  resigned  his  position  as  chief  elec- 
trical engineer  of  Messrs.  J.  G.  White  &  Company,  Inc., 
New  York,  and  accepted  that  of  electrical  engineer  of  the 
Edison  Electric  Illuminating  Company  of  Brooklyn,  re- 
taining the  relation  of  consulting  electrical  engineer  with 
Messrs.  J.  G.  White  &  Company,  Inc.  Mr.  Sprong  is  ex- 
ceptionally fitted  for  his  duties  with  the  Brooklyn  Edison 
company,  having  had  wide  experience  in  central-station 
work.  Previous  to  joining  the  staff  of  Messrs.  J.  G.  White 
&  Company,  Inc.,  he  was  electrical  engineer  for  the  United 
Electric  Light  &  Power  Company,  of  New  York  City,  and 
he  was  also  formerly  connected  with  the  New  York  Edison 
Company  and  the  Public  Service  Corporation  of  New  Jer- 
sey. Mr.  Sprong  is  a  member  of  the  American  Institute  of 
Electrical  Engineers.  He  will  be  attached  to  the  staff  of  Mr. 
W.  F.  Wells,  general  superintendent. 

Mr.  George  Cutter  has  retired  from  the  active  supervision 
of  the  business  of  the  George  Cutter  Company,  of  South 
Bend,  Ind.,  in  consequence  of  the  amalgamation  of  that 
company  and  the  J.  Lang  Electric  Company,  of  Chicago. 
Mr.  Cutter  retains  a  position  with  the  George  Cutter  Com- 
pany, which  is  the  name  of  the  combined  company,  as  vice- 
president,  but  will  be  able  to  devote  much  of  his  time  to  his 
private  pursuits.  Mr.  Cutter  is  one  of  the  veterans  of  the 
electrical  industry,  and  a  large  number  of  friends  and  ac- 
quaintances will  be  interested  to  know  of  his  partial  re- 
tirement from  business  cares.  He  was  born  near  Boston  in 
1853,  and  began  his  electrical  work  as  far  back  as  1869,  when 
he  started  in  with  Johnson  &  Whittemore.  When  the  Bell 
telephone  was  brought  out  in  1876  Mr.  Cutter  was  emploj'ed 
by  Charles  Williams,  and  he  was  intimately  associated  with 
the  introduction  of  this  epoch-making  invention.  In  1881 
he  went  to  Russia  for  the  International  Bell  Telephone 
Company,  and  two  years  later  he  returned  to  this  country 
and  engaged  as  manager  of  the  testing  department  of  the 
old  Thomson-Houston  Electric  Company,  at  New  Britain, 
Conn.  As  chief  engineer  for  the  "T-H"  Company,  he  made 
a  second  trip  to  Europe  from  1885  to  1887.  and  not  long- 
after  that  he  removed  to  Chicago,  where  he  started  his  own 
business  for  the  manufacture  of  electrical  appliances  in 
1889.  Mr.  Cutter  organized  the  George  Cutter  Company, 
which  designs  and  manufactures  specialties  for  outdoor 
electric  lighting,  in  1898,  and  this  business  was  removed  to 
South  Bend  in  1905.  Mr.  Cutter  is  a  member  of  the  Ameri- 
can Institute  of  Electrical  Engineers  and  always  has  been 
greatly  interested  in  both  the  engineering  and  the  prac- 
tical side  of  the  electrical  industry,  which  he  has  seen  grow 
to  truly  marvelous  proportions.  He  has  been  a  familiar 
figure  at  meetings  of  electrical  societies  and  has  done  much 
useful  work  in  perfecting  various  electrical  appliances,  as  he 
has  marked  mechanical  skill  as  well  as  technical  knowledge. 
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MONT(iOMKI<V,  ALA.— Ini|)rovenieiUs  to  the  municipal  waterworks 
involving  an  expenditure  of  over  $20,000  have  been  authorized  by  the 
City  Council.  The  proposed  work  will  include  the  installation  of  a 
.^000-cu.  ft.   air  compressor,  electrically  driven,  at  a  cost  of  $15,500. 

HURON,  ARIZ.— Plans  are  being  CQnsidercd  for  the  installation  of 
electrical  operating  machinery  at  the   Hiill  mines. 

FAYETTEVILLE,  ARK.— The  Fayetteville  Light  &  I'ower  Company 
lias  been  awarded  the  contract  to  supply  the  city  of  Springdale,  12  miles 
distant,'  with  electricity  for  lamps.  Work  will  begin  immediately  on 
the  installation  of  the  system. 

GRAV'ETTE,  ARK. — The  city  of  Gravette  is  reported  to  have  issued 
bonds  to  the  amount  of  $25,000  for  the  installation  of  a  municipal  light- 
ing  plant. 

ANTIOCn,  CAl,. — The  proposition  to  establish  a  municipal  electric 
light  and  power  plant  at  .-Xntioch  will  be  submitted  to  a  vote  in  the  near 
future.  It  is  proposed  to  secure  an  engineer  to  make  investigations  and 
prepare  plans  and  estimates  as  to  the  cost  and  operation  of  such  a  plant. 

FALLON,  CAL. — The  City  Council  has  passed  an  ordinance  authoriz 
ing  the  establishment  of  a  municipal  electric  light,  heating  and  power 
plant  in  Fallon,  for  which  bonds  to  the  amount  of  $15,000  will  be 
issued. 

GLENDORA,  CAL. — The  Board  of  City  Trustees  is  considering  plans 
for  the  installation  of  an  electric-lighting  system  on  the  principal  streets 
of  the  city. 

LINDSAY,  CAL. — The  Board  of  City  Trustees  is  considering  plans 
for  extensions  and  improvements  to  the  municipal  electric-lighting  sys- 
tem, for  which   funds  will  soon  be  appropriated. 

r^OS  ANGELES,  CAL. — Specifications  for  street  lighting  for  the  com- 
ing year  have  been  prepared.  Owing  to  the  lighting  companies  having 
objected  to  extending  their  distributing  systems  in  view  of  the  uncer- 
tainty of  the  city's  plans  with  respect  to  the  aqueduct  power  when  ready 
for  use,  the  spcifications  are  divided  into  two  proposals.  One  is  for 
supplying  electricity  for  the  3203  lamps  at  present  in  use,  and  the  other 
provides  for  these  lamps  and  in  addition  for  500  new  lamps  to  be 
installed    during    1912. 

()CEAN.SIDE,  CAL. — Plans  are  being  considered  by  the  Oceanside 
Tent  City  Company,  recently  organized,  for  the  installation  of  a  cluster 
lighting  system  on  the  property  to  be  laid  out  for  a  tent  city.  A.  J. 
Wallace,  of  Long  Beach.  CaK.  is  president  of  the  company  and  G.  A. 
Lane,   of  Oceanside,   is   treasurer. 

REDWOOD  CITY,  CAL.— The  Halfmoon  Hay  Light  &  Power  Company 
lias  applied  to  the  Board  of  Supervisors  of  San  Mateo  County  for  a  fran- 
chise to  erect  an  electric  distributing  system  in  the  First  Township  of 
San  Mateo  County.  Bids  for  the  franchise  will  be  received  until  Feb. 
5,    1912. 

S.ACRAMENTO,  CAL. — The  Pacific  Electric  Railway  Company  has  ap- 
|)lie<l  to  the  State  authorities  for  permission  to  create  a  bonded  indebted- 
ness of  $100,000,000,  as  recently  voted  at  a  special  meeting  of  the  stock- 
holders, to  be  used  for  extensions  and  improvements  to  its  system.  Paul 
Shoup  is  vice-president  and  general   manager. 

SAN  BERNARDINO,  CAL.— The  Southern  Sierras  Power  Company 
will  soon  begin  work  on  the  erection  of  a  private  telephone  line  from 
Bishop  to  San  Bernardino,  a  distance  of  240  miles.  The  telephone  line 
will  follow  the  course  of  the  conijjany's  transmission  line  now  in  course 
of  construction. 

SAN  RAFAPvL,  CAL. — A  petition  has  been  tiled  in  the  office  of  the 
.Marin  county  clerk  asking  the  Board  of  Supervisors  of  Marin  County  to 
call  a  special  election  to  vote  on  the  proposition  to  issue  $2,000,000  in 
bonds,  the  proceeds  to  be  used  for  the  condemnation  and  purchase  of  the 
property  of  the  Marin  Water  &  Power  Company,  which  consists  of  the  two 
reservoirs  of  Lagunitas  and  Williams  Gulch,  both  on  Mount  Tamalpais, 
a  generating  plant  and  a  pipe  line  that  supplies  water  to  the  towns  of 
.Sausalito,  Ross,  Corte  Madera,  Larkspur,  Kentfield,  San  Rafael,  San 
.Anselmo,   San  Quentin   and  Fairfax. 

STOCKTON,  CAL. — The  City  Council  has  adopted  a  resolution  au- 
thorizing the  city  engineer  to  prepare  plans  and  specifications  for  the 
installation  of  an  underground-conduit  system  for  electroliers  in  the 
business  district,  including  police  and  fire-alarm  wires,  and  also  for  pro- 
viding for  the  calling  of  an  election  to  vote  on  the  proposition  to  issue 
bonds  for  same. 

TROPICO,  CAL. — The  installation  of  a  municipal  electric-light  plant 
in  Tropico  is  reported  to  be  under  consideration.  The  cost  of  the  pro- 
posed system  is  estimated  at  about   $20,000. 

Vy\LLEJO,  CAL. — Prof.  C.  L.  Corey,  head  of  the  electrical  department 
of  the  University  of  California,  who  had  been  engaged  by  the  city  of 
Vallejo  to  make  an  appraisal  of  the  plant  of  the  Vallejo  Light  &  Power 
Company,  has  placed  the  value  of  the  property  at  $115,000. 

GREELEY,  COL. — Surveys  are  being  made  for  the  erection  of  the 
high-tension  transmission  line  of  the  Greeley  Hydro-Electric  Company, 
which  will  extend  from  the  Colorado  portal  of  the  Greeley-Poudre  tun- 
nel by  a  direct  route  to  Fort  Collins  and  thence  to  this  city.  It  is 
proposed  to  increase  the  output  of  the  power  house  at  the  mouth  of  the 
tunnel,  which  now  generates  about  -"'"i  '"•  1>  \.  Canfield  is  at  the 
head  of  the  company. 


-MONTROSE,    COL.— The    Uncompahgre    &    Gunnison    Valley    RaiU^.. 
Company  is  considering  the  construction  of  a  new  power  plant  in  the  <o:il 
fields    near    Delta. 

DE    LAND,    FLA.— The    Dc    Land    Electric    Light,    I'ower    &    Ice    Com 
pany,    it    is    reported,    will    award    contract    Feb.    11,    1912,    for    a    250-k". 
60-cycle,     three-phase,     2300-volt     generator     direct-connected     to     a     foui 
valve   engine.     E;    L.    Hon    is   general    manager. 

FORT  PIERCE,  FL.\. — The  City  Council  is  reported  to  have  engaged 
D.  D.  &  C.  M.  Rogers,  ,,(  Daytona,  Fla.,  to  prepare  plans  for  the  elec- 
tric-light plant,  for  which  bonds  to  the  amount  of  $15,000  were  recently 
voted. 

LAGRANGE,    G.A. — The    Georgia    Railway    &    Power    Company    is     t< 
ported   to   have    purchased   a   site   and    water    rights    in   the   northern   pan 
of   the    city.      The    company    proposes    to    erect    a    substation    from    which 
it   will   supply   electricity   for   the   local    mills  and  other   consumers   in   tins 
section.     A   substation   will  also  be  erected   in    Franklin. 

MONTl'ELIER,  IDAHO.— The  Telluride  Power  Company  has  be- n 
granted  a  franchise  to  operate  an  electric  light  and  power  system  in 
.Montpeliii , 

BARRY,  ILL. — ^The  local  telephone  system,  owned  by  C.  11.  Ware,  i- 
leported  to   have  been   sold   to  A.   L.  Jones  for  $9,000. 

liOWEN,  ILL. — The  local  electric-light  plant,  owned  by  (aines  Ben 
nett,  was  destroyed  by  fire  Dec.  28.  The  loss  is  said  to  be  $12,000, 
with  an  insurance   of  $6,000. 

COAL  CITY,  ILL. — The  Public  Service  Company  of  Northern  Illinois 
is  erecting  a  transmission  line  to  the  plant  of  the  Illinois  Aero  Construc- 
tion  Company,   which   will   use  motpr-driven   machinery  in  its  plant. 

FARMINGTON,  ILL.— The  Silver  Creek  Colliery  Company,  it  is  i  <■ 
ported,  contemplates  asking  the  City  Council  for  a  franchise  to  operate 
an  electric-light  plant  and  a  gas  plant  in  Farmington. 

SPRINGFIELD,  ILL. — The  City  Commission  is  negotiating  with  tin- 
Springfield  Light,  Heat  &  Power  Company  for  the  purchase  of  poles,  wires 
and  other  equipment  now  owned  by  the  company  in  East  Springfield.  The 
company  has  a  contract  for  lighting  this  suburb,  but  as  the  city  will  soon 
be  able  to  furnish  energy  from  the  municiparl  electric-light  plant  it  i^ 
proposed  that  the  city  take  over  the  street-lighting  equipment  and  dissoh  ■ 
the  contract. 

EVANSVILLE,  IND. — Application  has  been  made  to  the  Board  of  Pub- 
lic Works  by  an  independent  telephone  company,  recently  organized 
by  E.  B.  Oslage,  for  a  franchise  to  operate  in  Evansville.  The  company 
proposes  to  connect  with  the  independent  telephone  exchanges  of  southern 
Indiana,  southern  Illinois  and  western  Kentucky. 

INDIANAPOLIS,  IND. — The  County  Commissioners  have  awarded 
the  contract  for  furnishing  light,  heat  and  power  for  the  county  court 
house  and  jail  for  the  year  1912  to  the  Merchants'  Heat  &  Light  Com- 
pany, of  Indianapolis,  Ind.,  at  $13,989.  The  county  power  plant  will 
be  closed  down.  It  is  expected  that  about  $5,000  a  year  will  be  saved 
by  securing  the   service   from   a   private   company. 

ALTON,  lA. — The  plant  and  holdings  of  the  Electric  Light  &  Power 
Company,  it  is  reported,  have  been  sold  to  the  Mason  Plumbing  &  Heating 
Company,   which,   it   is  said,    will   improve   the   plant. 

DUBUQUE,  lA. — .\n  ordinance  has  been  submitted  to  the  City  Council 
providing  for  a  boulevard  system  of  street-lighting. 

FORT  DODGE,  I.-\. — The  federal  government  has  appropriated  $1,000 
for  the  installation  of  ornamental  lamps  for  the  new  federal  buildiny 
Four  brackets  of  bronze,  each  carrying:  a  cluster  of  five  lainps,  will  li. 
erected  on  the  building. 

SHELDON,  lA. — The  City  Council  is  reported  to  be  contemplating  il  . 
establishment  of  a  municipal  light  plant  in  connection  with  the  water 
works  system  or  granting  a  new  franchise  to  the  Sheldon  Electric  Liplii 
Company  with  the  privilege  of  purchasing  the  property  at  the  end  of  any 
five-year  period.     The  franchise  of  the   Sheldon  company  has  expired. 

SHENANDOAH,  I.\.— The  City  Council  has  awarded  the  Artificial 
Ice,  Power,  Heat  &  Light  Company  a  contract  for  lighting  the  streets 
of  the  city.  The  contract  calls  for  the  installation  of  165  tungsten  lamps 
of  100  cp  in  the  residence  district  and  twenty  arc  lamps  in  the  busini.-- 
section. 

SIGOURNEY,  lA.— R.  L.  Van  Meter,  of  Cedar  Rapids,  la.,  has  pur- 
chased  an  interest  in  the  local  electric-light  plant,  which  was  owned  and 
operated  by  J.  F.  Bray,  of  Sigourney.  It  is  said  that  improvements  will 
be  made  to  the  plant. 

STACY VILLE,  lA.— The  Eureka  Telephone  Company  has  sold  ii^ 
local  telephone  exchange  to  Peter  Halbeck  for  a  consideration  of  $15,00n 
It    is   reported   that   improvements   will    be   made   to   the   property. 

1!E.\TT1E,  K.AN. — The  City  Council  has  granted  .i  franchise  to  Hari> 
D.  Ilockman  to  establish  and  operate  an  electric-light,  heat  and  power 
plant  for  a  term  of  twenty  years.  Under  the  terms  of  the  franchise  I  lie 
plant   must   be  completed   within   four   months. 

BLUE  RAPIDS,  KAN.— The  Yurann  Development  Company,  which  r. 
cently  filed  articles  of  incorporation  under  the  laws  of  the  State  ..• 
Maine,  contemplates  the  development  of  the  water-power,  gypsum  d. 
I)osits,  etc.,  in  or  near  Blue  Rapids.  The  charter  of  the  company  spc 
fies  that  electricity  generated  at  the  falls  of  the  Blue  River  shall  not  1  ■ 
transmitted  more  than  40  miles  from  Blue  Rapids.  The  company  . 
capitalized  at  $1,000,000.  Clarence  E.  Eaton  is  president,  T.  L.  Crote.r 
treasurer  and   James   E.    Manter  clerk,   all   of   Portland,   Maine. 
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LAW  l\l  \(  I  .  KAN  llu-  Kiiiiiiul  I'M  till  clnlm  wiiiiik  nl  llir 
'  »uii(y  puur  faint  lian  Ik-cii  ;iwardcil  tu  (he  l.ukviriicr  Knilwuy  &  Light 
i'uiii|>aiiy,  at  |LH(I(>.  Thr  coiiipiiiiy  has  aUo  aurecd  tu  utipply  rin-lricul 
•irrvicr  ut   thr  (niiii  at    lU  per  I'rnI   below  the  coinmrrcial  rntr. 

DONALDSONNILLK.  LA. --Thr  Town  (.ouiicil  hait  ciiKinic.l  (icorKr 
M.  Hiirdr,  conitultiiiK  rii||>nrrr,  to  prrpurr  plans  fur  iniprovrnirntH  l<> 
thr  municipal  rlri-trir  liKlit  plant  and  watrrworks  sysitrn).  Tlir  c<iit  i>f  tlir 
work   IS  rstimatrd   at   alxxit   $30,000. 

(lAIA'EZ,  l..\.  — It  i»  rcportrd  that  Iminls  have  hern  vulnl  lor  llir 
cunxlruction  of  a  inniiicipal  cIrctric-liKht   plant  in  (liilvrz. 

NKW  DKLK.WS,  L.\. —  Plan*  arr  nmlrr  consideration  hy  Nrw  N'oiU 
and  Knropran  rupilalists  for  tlir  drvclopinriit  of  thr  hydrnrlrrlric  re 
soiircr.s  of  Louisiana  to  furnish  rlrctrical  rnrrKy  for  an  rlcctric  trans 
mission  linr.  l.SO  niiirs  in  Irntilli.  and  a  syslrni  of  rlcctric  intcrurbaii 
railways.  throuKh  thr  crntral,  wrstrrn  and  soiitluvcstrrn  parts  of  LoniNi- 
.ma.  which  will  involve  an  exprnditurc  of  from  $10,000,000  to  $J.S,OO0,0OO. 
I'he  ullimatr  aim  ol  thr  projrct  is  to  transmit  and  distribute  electrical 
rnrrKy  lor  lampk  anil  motors  in  New  Orleans  on  a  basis  of  from  8  to 
10  crnis  per  kwlionr.  It  is  said  that  invrstigations  havr  been  made  in 
connection  with  this  projrct  hy  Henry  Floy,  I6.'>  Ilroadway,  New  York, 
N.    Y.,    consnltinR    rngineer. 

\'I\  L\N,  L.\. — The  Caldwell  &  lUath  Electric  tompany,  it  is  stated. 
IS  contrmplatinR  the  construction  of  a  power  house,  work  on  which  will 
bcKin    in   the   near   future. 

C"LlNTt)N.  M.\SS. —  Plans  are  beiiiK  considered  hy  the  Selcctnicn  for 
changes  in  the  present  street-lighting  system.  The  Clinton  Gas  &  Elec- 
tric Company  has  agreed  to  replace  the  arc  lamps  now  in  use  with 
tungsten  lamps.  Under  the  terms  of  the  contract  four  tungsten  lamps 
are  to  be  installed  for  every  arc  lamp  taken  out.  The  company  also 
igrecs   to   replace   the   32-cp   incandescent   lamps   with   40-cp  lamps. 

NORTH  EGREMONT.  MASS.— The  Great  Harrington  Electric  Light 
(.■om|)any  is  reported  to  be  contemplating  extending  its  electric  trans- 
mission lines  from  >ioufh  Egremont  up  Egremont  to  this  village  to  sup- 
ply  electricity  for  lamps. 

B.XTTI.E  CREEK,  MICH. — Preparations  are  being  made  by  the  Com- 
monwealth Power  Company  for  the  erection  of  a  new  power  plant  in 
Battle  Creek,  to  cost  approximately  $250,000.  work  on  which  %vill  begin 
at  once.  The  proposed  power  house  will  be  the  terminal  of  a  high- 
tension  transmission  line  extending  from  the  company's  plant  on  the 
.\usable  River  to  this  city,  a  distance  of  about  250  miles.  The  new- 
power  house  will  be  located  on  the  Elm  Street  extension  and  the 
present  plant  in  the  city  will  be  torn  down  as  soon  as  the  machinery 
is  removed  to  the  new  plant.  The  Battle  Creek  plant  will  supply  the 
feed    wires   to    Kalamazoo,   Jackson,    Lansing,    Sturgis   and   Ceresco. 

GLADWIN,  MICH.— The  plant  and  holdings  of  the  local  electric- 
light  plant,  owned  by  Schulz  &  Prindle,  have  been  piircliased  by  the 
Consolidated  Light  &  Power  Company,  of  Detroit,  Mich.,  for  a  con- 
sideration   of    $18,000. 

GRAND  R.APIDS,  MICH.— Plans  have  been  submitted  to  the  City 
Council  for  the  installation  of  a  boulevard  system  of  lighting  on  Canal, 
Monroe  and  Division  Streets,  the  cost  to  be  paid  by  the  property 
owners. 

GRAND  RAPIDS.  MICH.— Bids  will  be  received  by  the  Board  of 
Public  Works  until  Tan.  25  for  a  350-hp  to  375-hp  water-tube  boiler  for 
the  municipal  electric-light  plant.  Samuel  A.  Freshney  is  secretary  of 
the    board. 

LANSING,  MICH. — It  is  reported  that  the  Central  Traction  Company, 
recently  organized  w<th  a  capital  stock  of  $100,000,  will  lease  tlie  property 
of  the  Michigan  United  Railways  Company.  The  last-named  company,  it 
is  said,  has  for  some  time  been  negotiating  for  capital  to  build  additional 
interurban   railways. 

MUSKEGON.  MICH. — Preparations  are  being  made  by  the  Grand 
Rapids-Muskegon  Power  Company  for  the  installation  of  a  distributing 
system  for  supplying  electricity  for  street  lighting  and  for  commercial 
purposes  and  the  erection  of  a  transmission  line  from  the  Croton  dam 
to  Muskegon,  44  miles  long.  The  company  was  recently  awarded  the 
contract  for  street  lighting,  the  service  to  begin  July  1,  1912.  The 
contract  provides  for  groups  of  five  40-cp  tungsten  lamps,  to  be  fur- 
nished at  $52.50  per  year  per  group  unit;  arc  lamps  at  $57.50  each  per 
year,   and   incandescent  lamps  at   $16  per  lamp  per  year. 

SPARTA,  MICH. — The  Sparta  Milling  Company  will  rebuild  its  plant, 
which  was  recently  destroyed  by  fire.  It  is  understood  that  material  for 
the  plant  has  already  been  purchased.  The  company  supplied  electrical 
service  in  Sparta. 

CLARA  CITY.  :MINN. — It  is  reported  that  a  franchise  has  been 
granted  for  the  installation  of  an  electric-light  plant  in  Clara  City  to 
Charles    Bush    and    E.    Behrends. 

LINDSTROM.  MINN.— The  St.  Croix  Falls  Minnesota  Improvement 
Company,   it   is   reported,   is   planning  to   erect  a  substation    itt   Lindstrom. 

MINNEAPOLIS,  MINN.— The  City  Council  has  adopted  a  resolution 
authorizing  the  Minneapolis  Street  Railway  Company  to  build  before  Oct. 
1  a  double-track  continuous  line  over  the  following  route:  Connecting 
with  the  Hennepin  Avenue  lines  on  Eleventh  Street  to  connect  with  the 
lines  on  Fourth  Avenue,  south  to  Franklin  Avenue,  across  the  Mississippi 
River,  on  Mississippi  Street,  across  River  Road  on  Hamline,  Arthur  and 
Sheran  Avenues  to  the  east  city  limits. 

TWO    HARBORS,    MINN.— The    Great    Northern    Power    Company,    of 


hululli.  Minn,  his  Miliiiiilird  a  pi  upuiiilKiii  to  thr  (  ily  (..nimll  ullriiiiK 
to  »ii|iply  rlrcii  icily  to  oprrutr  the  municipal  rlectricliKht  iyntem  at 
\'/,  criil«  prr  kwhuiii.  It  i*  pnipokcil  to  itupply  ciirruy  from  ihr  com- 
pany'i  pliiil  .It  Hulutli,  rxtrndiiiK  it*  tranimiititiDn  linrn  from  I.,akr 
siilr.  Ulds  havr  hern  rrcrivtd  by  the  city  for  the  inHtallation  of  u 
nrw  unit  at  thr  rlrctric  plant.  Thesr  urr  lirioK  I'eld  up  trinporurily  to 
Kive  uii  opportunity  to  look  iiilo  thr  offer  of  thr  (irrat  .N'oitln'rn  I'owrt 
Compuiiy.  Josrpli  II.  (raiir,  iij[  Diilutli,  Minn.,  is  foiilrarl  nK<iit  of  tlir 
piiwrr   company. 

KL.MO,  MO. — Thr  inslallaliiui  oi  an  rlrcii  ir  IikIiI  pl.iiil  in  Kltiio  l^ 
ii'porlrd  to  br  under  I'oiiHidrralioii.  Thr  co«i  of  thr  plant  is  eitiniaird 
at    about    $4,000. 

K.\NS,\S  CITY  .MO.-  Sealril  proposalH  will  br  rccrivrd  by  thr  Uoar<l 
of  Public  Works,  City  Hall,  Kansas  City,  Mo.,  until  Jan.  f,  1912,  for 
furnishing  and  installing  one  265-hp  itteam  engine  and  one  175-kw. 
120-volt  directciirrriit  generator,  <lircct-coniiected,  in  the  engine-room 
of  thr  city  hall.  .Specihcation.s  can  be  obtained  on  applicalioii  to  E.  K 
I'urccll.    secretary    board    of    public    works. 

TU('l'.VIC.ARI,  N.  M. — The  Tucumcari  Light  &  Power  Company  is 
reported  to  have  adopted  plans  for  a  new  power  plant  to  be  installed  in 
I'licuiiicari. 

AI-HANY,  N.  Y. — The  Public  Service  Commission,  Second  District,  ha» 
issued  ail  opinion  authorizing  the  Hudson  River  &  Eastern  Traction  Com- 
pany to  con>truct  an  electric  railway  from  Ossining  to  White  Plains,  in 
Westchester   County,   by   bonds  alone. 

BROOKLYN,  N.  Y. — Bids  will  be  received  at  the  Bureau  of  Supplies 
and  .\ccounts.  Navy  Department,  Washington,  D.  C,  until  Jan.  23,  1912. 
for  furnishing  at  the  navy  yard,  Brooklyn,  N.  Y.,  the  following  supplies: 
Schedule  4238 — miscellaneous  distribution  boxes,  etc.,  steel  conduit,  brass 
conduit  fittings,  steel  conduit  fittings,  1800  interior  fittings,  insulator 
hangers.  ISO  watertight  jacks,  attachment  plugs,  rubber  rings  and  sockets, 
two-arm  seniapliores,  lamp  sockets,  etc.,  switches  and  receptacles,  unions. 
inalUal)le-iroii  conduit  unions,  single-conductor  wire;  schedule  4230 — 30.000 
ft.  incandescent  lamp  cord.  60-cycle  fans,  and  lead-covered  wire;  schedule 
4239 — brass  lamp  feeders.  Applications  for  proposals  should  designate 
the  schedule  desired  by  number,  which  can  be  obtained  at  the  above 
bureau  or  at  the  navy  pay  office  nearest  each  navy  yard.  T.  J.  Cowie  is 
paymaster-general.    U.    S.    N. 

COOPERSTOWN,  N.  Y.— The  plant  and  holdings  of  the  Clinton 
.Mills  Power  Company,  which  supplies  electrical  service  in  Cooperstown 
and  operates  the  local  gas  plant,  has  been  purchased  by  the  Otsego  & 
Herkimer  Railroad  Company,  of  Oneonta.  which  will  take  possession 
immediately. 

GLOVERSVILLE,  N.  Y.— Plans  are  being  considered  by  the  Fulton 
County  Gas  &  Electric  Company  for  the  installation  of  a  new  street- 
liiihting  system  in  Gloversville.  Luminous-arc  lamps  will  be  erected  in 
Hie  business  section  and  incandescent  lamps  in  the  residential  distrci 
It  is  expected  to  have  the  new  lamps  installed  by   March   1. 

LOWVILLE,  N.  Y.— O.  B.  Phillips,  of  Lowville,  is  reported  to  have 
secured  an  option  on  Eagle  Falls  on  Beaver  River,  about  3  miles  from 
Number  Four,  which  he  proposes  to  develop  to  generate  electricity.  It  is 
estimated  that  from  2500  hp  to  3000  hp  can  be  developed  with  a  head 
of    100    ft. 

PERRY',  •  N.  Y. — The  installation  of  a  municipal  electric-light  plant 
in  Perry  is  under  consideration.  The  cost  of  the  proposed  plant  i^ 
estimated   at   about   $15,000. 

ROCHESTER,  N.  Y.— The  Rochester  Railway,  Light  &  Power  Com 
pany  is  considering  the  question  of  extending  its  transmission  lines  into 
the  country  districts  surrounding  Rochester,  with  a  view  of  supplying 
Uie    farmers   with    electricity    for   lamps   and   motors. 

S.\RATOGA,  N.  Y.— The  Adirondack  Electric  Power  Company  of 
Saratoga,  which  recently  filed  articles  of  incorporation  with  the  Secre- 
tary of  State,  has  applied  to  the  Public  Service  Commission,  Second 
District,  for  approval  of  its  issue  of  $12,000,000  in  capital  stock  and 
bonds  to  the  amount  of  $5,000,000.  The  company  proposes  to  take 
over  the  properties  of  the  Hudson  River  Water  Power  Com.pany  and 
seven  other  companies  operating  in  Warren,  Saratoga,  Washington. 
Rensselaer,  Albany,  Schenectady,  Schoharie,  Montgomery.  Fulton,  Her- 
kimer, Oi-eida  and  Madison  Counties.  The  present  plan  calls  for  the 
use  of  about  $4,200,000  in  cash  for  the  payments  of  the  underlying 
issues,  $500,000  for  new  construction,  $500,000  for  new  working  capi 
ta!  and  about  $140,000  for  various  payments  of  underlying  liens.  The 
officers  of  the  company  are:  James  R.  Hooper,  of  Boston,  Mass.,  presi- 
dent; Charles  E.  Willock,  of  Pittsburgh,  Pa.,  vice-president;  Francis  M. 
Edwards,  of  Boston,  Mass.,  secretary,  and  William  H.  Blood,  Jr.,  of 
Boston,  Mass..  treasurer.  The  Stone  &  Webster  Management  Associa- 
tion  Corporation,  of   Boston,  Mass.,   will   operate  the  properties. 

SEA  CLIFF.  N.  Y'.— The  Glen  Cove  Light  &  Power  Company  has 
ajiplied  to  the  Village  Board  for  a  franchise  to  supply  electricity  in 
Sea  Cliflf  for  a  period  of  twenty-five  years.  The  company  agrees  to 
supply  electricity  at  the  rate  of  9  cents  per  kw-hour.  The  Nassau  IJghi 
S:  Power  Company,  of  Mineola,  now  supplies  electrical  service  and 
charges   consumers    15    cents    per   kw-hour. 

DURHAM.  N.  C. — It  is  reported  that  arrangements  are  being  made 
to  connect  the  lighting  system  of  Trinity  College  with  the  wires  of 
the  Southern  Power  Company  to  supply  electricity  for  the  lamps  on 
the  campus,  which  is  now  supplied  by  the  central  heating  and  lighting 
plant    in    Crowell    Science    Hall. 
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GOLDSBORO,  N.  C— The  Goldslxjro,  Seven  Spriiius  \  Swaiisboio 
Railroad  Company,  recently  chartered,  has  purchased  the  property  and 
franchises  of  the  Goldshoro  Traction  Company.  The  new  company  ii> 
said  to  be  preparing  plans  for  an  immediate  extension  of  the  railway 
fiom  Goldsboro  to  Seven  Springs.  The  extension  to  Swansboro,  a  dis- 
tance of  60  miles  or  more,   will   not   be  started   before   next    fall. 

MAIDEN,  N.  C. — Plans  are  being  considered  for  the  installation  of 
an  electric-light  system  in  Maiden.  For  further  information  address  O. 
F.  Asbury,  of  the  American  Machine  &  .Manufacturing  Company,  of 
Charlotte,    N.    C. 

WILMINGTON,  N.  C— Plans  are  being  considered  by  the  Tidewater 
Power  Company,  which  owns  and  operates  the  city  and  interurban  elec- 
tric railways,  electric  and  gas  plants  in  Wilmington,  for  improvements  and 
extensions  to  its  system,  which  will  involve  an  expenditure  of  about  $125,- 
000.      Work  will  begin  on  the  proposed  work  about  Feb,   1,   1912. 

AKRON,  OHIO.— The  Goodyear  Tire  &  Rubber  Company  has  been 
given  a  permit  to  erect  an  electric  light  plant.  The  equipment  of  the 
plant  will  include  a  1500-kw,  SOO-volt  generator  and  a  SOO-kw  motor  gen- 
erator set.  The  lighting  system  will  provide  for  1200  tungsten  lamps. 
Work  will  begin  at  once  on  construction  of  the  proposed  plant. 

CARTHAGE,  OHIO. — Sealed  proposals  will  be  received  at  the  office  of 
Elzner  &  Anderson,  136  Ingalls  Building,  Cleveland,  Ohio,  until  Jan.  25 
for  electric  work  on  the  new  amusement  hall  on  the  ground  of  the  l.cing- 
view   Hospital   at  Carthage. 

FOSTORIA,  OHIO. — Application  has  been  made  to  the  City  Council 
by  Harry  W.  Lloyd,  attorney,  of  Toledo,  Ohio,  representing  Albert  R. 
Osborn,.of  Indianapolis,  Ind.,  for  two  franchises  in  Fostoria,  for  a  period 
of  forty  years.  One  is  for  the  erection  of  a  transmission  line  for 
the  distribution  of  electricity  for  lamps,  heat  and  motors  and  the  other 
tor   laying   pipes   for   a  steam   or   hot-water   plant. 

GREENVILLE,  OHIO.— The  Greenville  Electric  Light  &  Power  Com- 
pany has  applied  to  the  Ohio  Public  Service  Commission  for  authority  to 
issue  $25,000  in  capital  stock,  to  be  sold  at  par,  the  proceeds  to  be  used 
for  improvements  and  extensions  to   its  system. 

HAMILTON,  OHIO.— The  Ohio  Electric  Railway  Company  is  con- 
templating extending  its  local  service.  The  first  improvement  will  be  an 
extension  over  Prospect  Hill,  for  which  local  residents  are  raising  a  loan 
of  $12,000. 

MOUNT  CORY,  OHIO.— The  Village  Council  has  passed  an  ordinance 
providing  for  a  bond  issue  to  establish  a  lighting  system  in  Mount  Cory, 
energy  for  same  to  be  purchased  from  the  Western  Ohio  Railway  Com- 
pany. All  persons  owning  property  have  been  asked  to  install  large  elec- 
tric lamps  upon  their  front  porches;  electricity  for  these  lamps  will  be 
supplied   free   of  charge   by   the   village. 

NEW  MADISON,  OHIO.— Application  has  been  made  to  the  New 
-Madison  Lighting  Company  for  permission  to  issue  $3,500  in  capital  stock, 
the  proceeds  to  be  used  for  improvements  to  its  plant. 

HAMMON,  OKLA. — At  an  election  held  Dec.  20  bonds  to  the  amount 
of  $21,000  were  voted,  of  which  the  proceeds  of  $3,500  will  be  used 
tor  the  installation  of  an  electric-light  system.  The  remainder  will  be 
used  for  water-works.  Bids  will  be  received  until  Jan.  11  for  bonds 
and  construction.  The  Western  Engineering  Company,  of  Oklahoma 
City,   Okla.,   has  charge   of   the  engineering  work. 

HOLDENVILLE,  OKLA.— .\  report  has  been  submitted  to  the  City 
Commissioners  by  the  consulting  engineers  for  extensions  to  the  water- 
works system,  which  include  the  installation  of  an  electric  plant  to  pro- 
vide electricity  for  lighting  the  city  and  for  pumping  water.  The  cost 
of  the   proposed   improvements   is   estimated   at   $34,000. 

MULDROW,  OKL.\.— It  is'  reported  that  the  Town  Trustees  are 
negotiating  with  the  Fort  Smith  Light  &  Traction  Company,  of  Fort 
Smith,  Ark.,  to  extend  its  transmission  lines  to  Muldrow  and  supply 
electricity  for  commercial  purposes.  Bonds  have  been  voted  for  the  instal- 
lation   of    a    municipal    electric-light    plant    and    water-works    system. 

COTTAGE  GROVE,  ORE.— Plans  are  being  prepared  by  O.  J.  Young, 
of  Ashland,  and  associates  for  the  installation  of  an  electric-smelting 
plant  at   Cottage   Grove. 

ELGIN,  ORE. — The  City  Council  has  granted  the  Elgin  Light  & 
Power  Company  a  new  franchise  for  a  period  of  forty-five  years.  Among 
the  concessions  given  by  the  company  is  the  furnishing  of  electricity 
to  light  the  Council  Chamber  and  the  jail  and  for  fire  alarms  free  of 
charge. 

McMINVILLE,  ORE.— Bonds  to  the  amount  of  $75,000  have  been 
voted  for  public  improvements,  of  which  about  $30,000  will  be  expended 
for  improvements  to  water  and  light  systems  and  $15,000  for  water 
mains    and    the    remainder    for    street    improvements. 

PORTLAND,  ORE.— The  stockholders  of  the  Pacific  Power  &  Light 
Company  at  a  special  meeting  held  recently  in  Augusta,  Maine,  approved 
of  an  increase  in  capital  stock  of  from  $7,500,000  to  $12,000,000. 

PORTLAND.  ORE.- The  Portland  Railway,  Light  &  Power  Company 
is  reported  to  have  appropriated  $1,500,000  for  extensions  and  improve- 
ments to  its  system  in  1912.  A  new  substation  is  to  be  erected  on  the 
west  side  of  the  city,  to  cost  $100,000,  and  new  line  construction,  under- 
ground and  overhead,  to  cost  approximately  $1,000,000.  Improvements 
will   also  be  made  to  the  interurban  electric  system. 

PRINEVILLE,  ORE.— The  Prineville  &  Eastern  Railway  Company  has 
been  granted  a  franchise  to  build  an  electric  railway  in  Prineville. 

WOODBURN,     ORE.— The    Portland     Railway,    Light    &    Power    Com- 


pany    is    ciinlemplaliMg     llie     installation     ol     a     new     iiican<le:icent     strrei 
lighting  system   in    Woodbnrii   to   replace   the   are   lamjM   now   in   use. 

.\LLENTOW.\,  PA. — The  installation  of  ornamental  street  lamp§ 
on   Hamilton   .Street,   from   Fifth   to   Ninth,   is  under  consideration. 

.\LTO(JNA,  PA— The  Altoona  &  Logan  Valley  Electric  Railway 
Company  is  contemplating  the  construction  of  an  addition  to  its  power 
plant,  locateil  at  Fifth  .\venuc  and  Thirty-second  Street,  in  the  near 
future. 

CORKY,  P.A.- — The  torry  Brick  &  Tile  Company  has  awarded  a  con 
tract  to  the  C.  K.  Rogers  Company  for  the  installation  of  an  electric 
light   plant    at    its    works   to   supply   electricity    for    lighting   same. 

PITTSBl'RGH,  PA.— The  City  Council  has  granted  the  Pennsylvania 
Light,  Heal  &  Power  Company  the  right  to  extend  its  service  to  the 
twenty  warris  of  the  old  city.  The  company  now  operates  exclusively  on 
the  North  Side.  The  franchise  is  for  a  period  of  fifty  years,  but  the  city 
has  the  option  of  purchasing  the  plant  and  equipment  of  the  company  after 
twenty-five  years,  upon  payment  of  the  actual  cost  of  construcion,  less 
depreciation,  plus  15  per  cent,  without  any  consideration  or  allowance  for 
franchise  value  or  earning  power.  The  company  agrees  to  furnish  elec- 
tricity for  lamps  at  a  price  not  exceeding  8  cents  per  kw-hour  and  to 
furnish  arc  lamps  to  the  city,  the  price  not  to  exceed  $65  each  per  year 
The  company  also  agrees  to  pay  the  city  ZYi  per  cent  of  its  gross  receipts 
and  to  furni)-h  all  consumers  with  meters  without  additional  charge. 

PITTSBURGH,  PA.— The  Allegheny  County  Light  Company  has 
submitted  a  proposition  to  the  City  Council,  whereby  in  consideratior. 
of  a  ten-year  contract  street  lamps  will  be  furnished  for  considerably 
less  than  the  city  is  now  paying.  J.  D.  Callery,  president  of  the  .Mle 
gheny  County  Lighting  Company,  stated  that  extensive  improvement? 
and  additions  are  contemplated  to  the  present  power  plant,  and  if  a 
long-term  contract  for  street-lighting  was  secured  the  company  mighi 
either  buy  or  lease  the  present  municipal  lighting  plant  which  suppile;- 
electricity  for  street  lighting  on  the  North  Side,  or  what  was  formerly 
the  city  of  Allegheny.  The  .-Mlegheny  company  now  supplies  elec 
tricity  for  lighting  a  portion  of  the  city  and  hopes  by  the  above  offer 
to  secure   a  contract   for   furnishing  street   lamps   for  the   entire  city. 

WASHINGTON,  PA.— The  West  Penn  Electric  Company  has  taken 
over  the  plant  and  holdings  of  the  Centerville  Electric  Company,  which 
supplies  electrical  service  in  the  Centreville  borough  district,  and  alsc 
the  property  of  the  Union  Township  Electric  Company,  which  sup 
plies  electricity  for  lamps,  heat  and  mofors  in  Union  Township.  Both 
places  are  located   in   Washington   County. 

AIKEN,  S.  C. — The  dam  and  power  plant  of  the  Carolina  Light  & 
Power  Company  at  Langley,  S.  C,  was  carried  away  by  flood  recently, 
causing  a  loss  of  about  $35,000.  .\t  present  the  auxiliary  plant  ai 
Horse   Creek   is   furnishing   the   service. 

I.EMMON,  S.  D. — The  Council  is  reported  to  have  granted  the  Lem 
nion  Electric  Light  &  Power  Company  a  franchise  to  construct  and 
operate    an    electric-light    plant    in    Lemmon. 

IRON  CITY,  TENN.— The  plant  and  holdings  of  the  Blue  Bell  Tele 
phone  Company,  with  exchanges  at  Iron  City  and  West  Point,  have 
been  acquired  by  the  Cumberland  Telephone  Company.  Improvements 
will    be    made    to    the    system. 

N.XSHVILLE,  TENN.— Plans  are  being  prepared  by  the  Great  Falh 
Power  Company,  of  Nashville,  Tenn.,  for  a  hydroelectric  power  develop 
ment  along  the  Caney  Fork  River,  a  short  distance  from  Nashville.  It  is 
understood  that  work  will  soon  begin  on  the  construction  of  a  large  hydro- 
electric power  plant.  Electricity  generated  by  the  plant  will  be  trans 
mitted  to  Nashville  and  neighboring  cities  in  Tennessee.  F.  H.  Yost  is 
superintendent   of  the   company. 

COLLINSVILLE,  TEX. — Plans  are  being  prepared  by  the  Collins 
ville  Mill  &  Elevator  Company,  it  is  reported,  for  the  installation  of  an 
electric-light   plant   and   water-works  system   in   Collinsville. 

CORPUS  CHRISTI,  TEX.— The  Corpus  Christi  Street  &  Interurban 
Railway  Company  has  been  granted  a  franchise  by  the  City  Council  for 
an  extension  of  its  railway  in  the  South  RluflF  portion  of  the  city.  The 
proposed  extension  will   be  2  miles  long. 

EBENEZER,  TEX.— The  Alamo  Land  &  Sugar  Company  is  planning 
to  build  an  interurban  loop  railway  through  its  32,000-acre  tract  of  land 
near  here.  It  also  proposes  to  construct  a  large  irrigation  system,  includ- 
ing pumping  plant  and  distributing  canals  an.l  ditches.  The  plans  alsr 
embrace  the  establishment  of  a  new  town  upon  the  tract  of  land.  Ebenezer 
has   not  a    post   office. 

GREENV^ILLK,  TEX— The  plans  of  the  East  Texas  Traction  Company 
for  the  construction  of  an  interurban  electric  railway  from  Greenville  to 
Paris  and  thence  to  Clarksville  provide  for  the  construction  of  a  large 
power  plant  in  Greenville,  to  cost  approximately  $400,000.  Surveys  for 
the  proposed  railway  have  been  made  by  the  Mansfield  Engineering  Com 
pany  of  Indiana.  The  proposed  railway  will  be  about  193  miles  long 
Joseph  F.  Nichols,  of  Greenville,  is  interested  in  the  project. 

MINEOL.\,  TEX.— It  is  reported  that  plans  are  being  considered  by 
the  Mineola  Light.  Ice  &  Water  Company  for  the  installation  ot 
additional  equipment,  including  lighting  apparatus.  A  twenty-four-hour 
service  will  be  established  as  soon  as  improvements  are  completed 
A.    S.   Cochrane   is   president    of   the   comnany. 

PORT  ARANSAS,  TEX.— It  is  reported  that  New  York  parties  con 
template  asking  for  a  franchise  to  build  and  operate  an  electric-light  plant 
and  ice  factory  in  Port  .Aransas. 
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Kl\  II.U  \.  I  KX.-  I'ljiii*  iiir  licinu  ii'iisiilricil  by  Tlioil.irr  I-.  Km  li,  of 
Uivirru,  for  llic  loiiitliuitioii  ol  mi  rlnlric  iiilcriii  liaii  lailwuy  Ijclwci  ii 
Kivirra  uiid  Kiviciu  Itcacli,  a  distance  of  about  10  inilcH. 

BUKl.INGTON,  \T.— Tbe  HurlinKtoii  l.'\\i\\t  &  Fowtr  Company  in 
conlrmplatinK  ilcvclopinn  the  water  power  on  the  Winootki  River  at 
Hiibbel'*  Falli  in  V.mcx.  The  sinraKe  dam  will  extend  about  2'^  niileB 
up  the   river.      It   is  e»limnled  that   3000  hp  can  be  developed. 

WILDEK.  VT. —  It  is  rcporlid  tliat  the  International  Taper  Coin 
pany  i»  coiilrniplalinK  the  devrlopniciit  of  an  important  watcr-powii 
Jil  lis  Wilder  plant,  whii  h  will  involve  an  cxpciidilmc  of  nhmit  $3.S0. 
000.  The  power  will  be  used  to  noncrate  electricity  to  operate  ils 
plain.  The  surplii-i  will  be  sold  to  ninnufacturinK  plants  in  aiiil  aroiiml 
VViUld 

HAMILTON,  \  A. —  The  Town  Council  is  npuitcd  to  have  granlcil 
!•;.  .\.  Cockey,  Jr.,  a  franchise  to  construct  and  operate  an  electrit- 
light  system  in  Hamilton.  Mr.  Cockey  also  has  franchises  to  supply 
elect rici'y   for  lamps  in   PurccllvlUc  and   Round  Hill. 

T,.\\VRENCK\H.1.K,  VA. — It  is  reported  that  bonds  to  the  amount  of 
$50,000  have  been  voted,  the  proceeds  to  be  used  for  the  iiistallnlion 
of   an   electriclisht   plant,    sewerage   and   v^ater-works   systems. 

NKWPORT  NEWS,  VA. — The  City  Council  Is  reported  to  have  ap- 
pointed a  special  committee  to  make  investigations  as  to  the  advisa- 
bility   of    the    installation    of    a    new    street-lighting    system. 

NORFOLK,  VA. — Scaled  jiroposals  will  be  received  at  the  liuiean 
ot"  Yards  and  Docks,  Navy  Department,  Washington,  D.  C,  until  J:in. 
27  for  two  electrically  driven  capstans  for  the  navy  yard,  Norfolk,  Va. 
Specifications  can  be  obtained  on  application  to  the  above  bureau  o- 
to  the  commandant  of  the  navy  yard  nanud.  The  cost  of  the  work 
is  estimated  at  about  $6,000.      R.   C.   HoUyday  is  chief  of  the  bureau. 

DAYTON,  WASH. — The  Pacific  Power  &  Light  Company  has  applied  to 
the  County  Commissioners  for  a  franchise  to  supply   electricity  for  l;unp>; 
•  and  motors  throughout  Columbus  County. 

IROND.M.E,  W.-\SH. — The  Olympic  Power  Company  is  i)l:mniiiK  to 
erect  a  new  transmission  line  between  Irondale  and  Hrenierton,  a  ilistance 
of  about  40  miles,   work  on   which   will  soon   begin. 

MOXEE  CITY,  WASH. — The  Pacific  Power  &  Light  Company  has  been 
granted  a  franchise  to  install  an  electric-lighting  system  in  Moxee  City. 
Electricity  for  operating:  the  system  will  be  secured  from  the  company's 
high-tension  transmission  line  Wtween  North  Yakima  and  Priest  Rapids. 
SEATTLE.  W.\SI1. — The  Oregon-Washington  Railroad  &  Navigation 
Company  has  submitted  plans  for  approval  to  the  Seattle  superintendent 
of  buildings  for  the  erection  of  a  power  plant  in  connection  with  its  new 
repair   shops   at    Argo. 

INNISFAIL,  ALTA..  CAN. — The  Town  Council  has  engaged  Mr.  Max- 
well as  consulting  and  supervising  engineer  in  connection  with  the  instal- 
lation of  an  electric-light  system  for  the  town.  Work  on  the  proposed 
plant  will  not  begin  until  spring. 

FERNIE,  B.  C,  CAN. — It  is  reported  that  the  plant  of  the  Bull  River 
Power  Company  has  been  taken  over  by  a  syndicate  in  which  M.  A.  Devitt 
and  H.  W.  McCoy  are  interested.  The  new  company,  it  is  said,  will 
erect  a  duplicate  transmission  line  on  steel  towers  direct  to  Fernie  and 
continue  it  on  through  the  Crow's  Nest  Pass  to  Frank.  The  original  plans 
were  for  an  immediate  development  of  10,000  hp,  which  will  probably  be 
carried  out. 

CHATHAM,  ONT.,  CAN. — It  is  reported  that  plans  are  being  con- 
sidered for  replaying  the  present  street  arc  lamps  with  a  more  modern 
type  early  this  year. 

FOREST,  ONT.,  CAN. — A  by-law,  it  is  reported,  will  soon  be  sub- 
mitted to  the  ratepayers  to  purchase  the  electric-light  plant,  to  be  owned 
and  operated  by  the  municipality. 

HAMILTON,  ONT.,  CAN. — The  City  Council  will  make  an  effort  to 
secure  legislation  to  force  all  companies  using  overhead  wires  to  place 
their  wires  underground.  It  is  proposed  to  have  all  wires  placed  in 
one   conduit. 

KINCARDINE,  ONT.,  C.\N. — :The  Board  of  Electric  Light  Commission- 
ers is  reported  to  be  considering  the  question  of  extending  the  municipal 
lighting  system. 

LONDON,  ONT.,  CAN. — It  is  reported  that  plans  are  being  considered 
by  the  commissioners  for  extensions  to  the  street-lighting  system.  It  is 
proposed  to  add  about   500  lamps  during  the  coming  year. 

OTTAWA,  ONT.,  CAN. — The  Ottawa  Light,  Heat  &  Power  Company, 
it  is  said,  is  planning  to  increase  the  output  of  its  steam  auxiliary  plant. 

ROULEAU,  SASK.,  CA-N. — The  by-law  to  appropriate  $15,000  to  com- 
plete the  electric-light  system  is  reported  to  have  been  carried. 


NIK  IJ.MON  KLI  <  IRK  .\I.  .MrPl.V  COMPANY,  of  I'lovidciice 
K.  1.,  has  been  incorporated  with  n  capital  stock  of  $5U0i)ij  for  the 
jiurpoftr  of  dealing  in  electrical  nupplirs  and  doiiiK  K<'neral  rlretrical 
work.  The  incorporators  ore:  Willimn  L.  Adams,  Mcivvn  !•".  I'olk  and 
.John    A.   TillinRhoM.   all   of    Providence,    R.    I. 

IHE  UNITED  STATES  (JAS  &  ELECTRIC  SIGN  COMPANY,  of 
(  liieago,  III.,  has  filed  arficlrx  of  incorporation  with  a  capital  slock  of 
$15,000  to  manufacture  and  deal  in  gas,  electric  signs  and  specialties 
riie    incorporators   are:      John   Stelk,   NeU   H.   (Jlsni   and    I'rank   Bicek. 


New  Incorporations. 

SAN  FR.SNCISCO,  CAL.— The  California  Oregon  Power  Company 
lias  been  incorporated  with  a  capital  stock  of  $10,000,000  for  the  pur 
pose  of  operating  in  the  northern  part  of  California  and  the  southern 
part  of  Oregon.  The  incorporators  are:  A.  L.  Whittle,  of  Mill  Valley; 
I".   B.    1. origan   and   E.   Schwab,  of  San   Francisco,   Cal. 

SAN  FRANCISCO,  CAL.— The  Northern  Power  &  Water  Company 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $25,000,000 
for  the  purpose  of  dealing  in  power  and  water.  The  incorporators  are: 
l\  E.  lioland,  C.  W.  Willard,  H.  L.  Atkinson,  J.  B.  McKeon,  T.  A. 
Allen,  J.  F.  Casscll,  P.  J.  Muller,  A.  C.  Greene,  all  of  San  Francisco. 
Cal.,    and    S.    J.    Langmaid,    of    Berkeley,    Cal. 

BOISE,  IDAHO. — .\rticles  of  incorporation  have  been  filed  for  the 
Southern  Idaho  I-ight,  Heat  &  Power  Company  at  Boise,  Idaho,  with 
a  capital  stock  of  $20,000,000.  William  Mainland,  Oshkosh,  Wis.,  i- 
president  of  the  company  and  O.  G.   F.  Markhus,  of  Boise,  agent. 

BUCKLEY,  ILL. — The  Buckley  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $20,000  by  Harry  S.  Boscart,  Elwin  Hall, 
Frank  E.  .Singleton  and  William  S.  Hale. 

DECATUR,  ILL. — Articles  of  incorporation  have  been  filed  for  the 
Oecatur-Pana  Southern  Railway  Company,  with  a  capital  stock  of  $25,000, 
to  construct  and  operate  a  railway  from  Decatur  to  Pana,  111.  The  in- 
corporators are:  H.  S.  Ashcraft,  John  H.  Martin,  T.  W.  Lockett  and 
Peter  Charles,  of  .Decatur,  111. 


New  Industrial  Companies. 

THE  SOLAR  INVERTED  ARC  LAMP  COMPANY  OF  ILLINOIS, 
of  Chicago,  111.,  has  been  incorporated  by  David  Broutman,  Isadore  S. 
Krinsky  and  Samuel  Solomon.  The  company  is  capitalized  at  $10,000 
and  proposes  to  manufacture  ard  deal  in  electric  and  gas  fixtures  and 
appliances. 


Trade  Publications. 

OZONATORS. — In  Bulletin  No.  4912,  recently  issued  by  the  General 
Electric  Company,  is  a  collection  of  several  articles  devoted  to  the  use  of 
apparatus  for  air  iiurification.  Various  applications  of  the  apparatus 
are  illustrated. 

PLANERS. — A  catalog  on  this  subject  has  been  issued  by  Joseph  T. 
Ryerson  &  Son,  Chicago.  In  it  are  described  the  Rockford  heavy-duty, 
variable-speed  and  motor-drive  planers.  A  general  outline  of  the  Rock- 
ford  planer  prefaces  the  specifications  of  the  various  units. 

BALL  BEARINGS.— The  S.  K.  F.  Ball  Bearing  Company,  New  York, 
has  issued  a  bulletin  on  its  radial  bearings,  explaining  the  peculiarities  of 
construction,  particularly  the  provision  for  self-alignment,  and  giving 
dimensions,   speeds  and   capacities  of  the   principal  types  and  sizes. 

STEAM-PIPE  CASINGS. — Waterproof  wood  casings  provide  simple, 
durable  and  efficient  means  for  insulating  underground  steam  pipes,  and 
the  Michigan  Pipe  Company,  Bay  City,  Mich.,  has  published  a  small  cat- 
alog giving  details,  prices,  dimensions,  etc.,  of  its  product  for  this  service. 

DOUBLE-ACTING  TRIPLEX  PISTON  PUMPS.— Bulletin  No.  104, 
issued  by  the  Goulds  Manufacturing  Company,  Seneca  Falls,  N.  Y.,  con- 
tains specifications,  dimensions,  capacities  and  illustrations  of  its  double- 
acting  triplex  pumps.  These  are  built  for  working  pressures  as  high  as 
ISO  lb. 

OIL  ENGINES. — The  Remington  Oil  Engine  Company,  Stamford, 
Conn.,  has  issued  an  illustrated  folder  devoted  to  its  marine  and  stationary 
oil  engines.  Various  applications  are  illustrated,  such  as  pumping,  hoist- 
ing, electric  lighting,  compressing  air,  general  manufacturing,  milling, 
refrigeration,  etc. 

CALENDAR. — A  very  attractive  wall  calendar  for  1912  has  been 
issued  by  the  American  District  Steam  Company,  of  North  Tonawanda, 
N.  Y.  Besides  the  usual  monthly  calendar  there  is  a  beautiful  repro- 
duction of  Wakefield,  Va.,  the  birthplace  of  Washington,  from  the  paint- 
ing by  M.  H.  Lowell.  To  the  back  of  the  calendar  is  attached  a  separate 
sheet  containing  the  history  of  Wakefield  and  a  short  biography  of  the 
painter. 


Business  Notes. 

THE  INDEPENDENT  ELECTRIC  MANUFACTURING  COMPANY, 
MILWAUKEE,  WIS.,  will  be  represented  by  the  Western  Sales  Com- 
pany in  Denver,  Col.  A  complete  line  of  electric  motor  starters  and  con- 
trollers  will   be    carried    in    stock. 

ISBELL  ELECTRICAL  COMPANY.— Will  H.  Isbell  has  purchased 
the    electrical    business    of    J.    W.    Chapman    in    Bowling    Green,    Ky.,    and 


January  6,  1912. 
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will    hereafter    conduct    the    cstal)li,slimcnt    upon    an    enlarged    and     im- 
proved plan  under  the  name  of  the  Isbell   Electrical  Company. 

FIRE  IN  ELECTROSE  WORKS— Owing  to  a  fire  in  its  works,  the 
I^lectrose  Manufacturing  Company  has  opened  a  temporary  office  at  109 
Broadway,  Brooklyn,  N.  Y.  Considerable  damage  was  done  to  the 
plant,  but  it  will  be  ready  for  resuming  work  by  Feb.  IS,  and  pos- 
sibly earlier.  Advantage  is  being  taken  of  the  occasion  to  enlarge  the 
plant   by   SO    per   cent. 

PRINTOMETERS  FOR  CI1IC.\G0  SANITARY  DISTRICT.— On  the 
recommendation  of  its  electrical  engineer,  the  Sanitary  District  of  Chi- 
cago has  authorized  the  purchase  from  the  Minerallac  Electric  Company 
of  ten  printometers  and  ten  contact-making  clocks  to  be  installed  in 
each  of  the  ten  city  substations  to  measure  the  energy  used  by  the  city 
for  street  lighting  and  furnished  by  the  Sanitary  District.     Each  printom- 


elcr     is     to    cost    $106.40    and     eacli     coiitaclmakinu     clock     $21,     niakinn 
$127.40   for  each   set,   or  $1,247   for  the  ten. 

AMERICAN  ENGINEERING  COMPANY.— Announcement  is  ma.le 
of  the  consolidation  of  Williamson  Brothers  Company,  of  Philadelphia, 
and  the  American  .Ship  Windlass  Company  and  Taylor  Stoker  Company, 
formerly  of  Providence,  R.  I.,  under  the  title  "American  Engineering 
Company,"  with  works  and  executive  offices  at  Philadelphia,  Pa.  Tin 
Taylor  stoker  was  originally  built  in  the  plant  at  Providence,  but  both 
the  marine  and  stoker  business  at  this  plant  grew  to  such  an  extent 
that  it  became  necessary  to  transfer  the  marine  business  to  Philadelphia 
in  order  to  give  more  room  for  stoker  work,  which  very  soon,  how 
ever,  began  to  outgrow  the  Providence  plant.  As  it  was  impracticable  to 
increase  the  capacity  of  this  plant  without  entirely  rebuilding,  the  de- 
cision was  made  to  build  additional  shops  at  Philadelphia  and  consolidate 
all  the  various  departments  q^  the  busin^^s  under  one  head  at  that  point. 


DIRECTORY  OF   ELECTRICAL  ASSO- 
CIATIONS, SOCIETIES,   ETC. 

Alabama  Light  &  Traction-  Association.  Secretary,  Geo.  S.  Emory, 
11  N.  Royal   St.,  Mobile,  Ala. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,   South   Bethlehem,  Pa. 

American  Electro-Therapeutic  Association.  Secretary,  Dr.  J.  Wil- 
lard  Travell,   27  East   11th  St.,  New  York. 

American  Institute  of  Consulting  Engineers.  Secretary-Treasurer, 
Eugene  W.  Stern,  103  Park  Ave.,  New  York  City.  The  Council  meets 
the  first  Friday  of  every  month.  Next  annual  meeting,  Jan.  16,  1912, 
New  York.  N.   Y. 

.American  Institute  of  Electrical  E.nuineers.  Honorary  secretarv, 
Ralph  W.  Pope;  acting  secretary,  F.  L.  Hutchinson.  Engineering  So- 
cieties Building,  29  West  39tli  St.,  New  York.  Meetings,  second  Friday 
of   each   month,   excepting  June,   July,    .Vugust   and    September. 

American  Electric  Railway  Accountants'  Association.  Secretary, 
H.    E.   Weeks,   Davenport,   la. 

American  Electric  Railway  Engi.veering  Association.  Secretary, 
Norman   Litchfield,    Interfcorougli    Rapid  Transit   Company,   New   York. 

American  Electric  Railway  .Association.  Secretary,  H.  C.  Donecker, 
Engineering   Societies   Building,   29   West   39th    St.,   New   York. 

American  Physical  Society.  Secretary,  Ernest  Merritt,  Cornell  Uni- 
versity,  Ithaca,  N.   Y. 

Arkansas  Association  of  Public  I'Tii.iTiEi  Operators.  Secretary, 
l'..  11.  Hardin,  Hot  Springs,  -Ark. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
James    Farrington,    Steubenville,    Ohio. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.   Drew,    135   Adams   St.,   Chicago. 

Association  of  Railway  Electrical  Engineers.  Secretary,  J.  Andreu- 
cetti,   Chicago  &   Northwestern   Railway,   Chicago. 

Association  of  Edison  Illiminating  Companies.  Secretary,  H.  T. 
Edgar,    Seattle,    Wash. 

Colorado  Electric  Light,  Power  &  Railway  .\ssociation.  Secretary, 
F.   D.   Morris,   323   Hagerman  Building,  Colorado   Springs,  Col. 

Electric  Club,  Chicago.  Secretary,  N.  E.  Obright,  ISOO  American 
Trust  Bidg.,  Chicago.     Meets  every  Wednesday  noon,  303  Wabash  Ave. 

Electrical  Contractors'  .Association  of  New  York  State.  Secretary, 
Geo.  W.  Russell,  Jr.,  25  West  42d  St.,  New  York.  Next  annual  meeting, 
Jan.   16,   1912,  New  York,  N.  Y. 

Electrical  Contractors'  .Association  of  State  of  Missouri.  Secre- 
tary, Ernest  S.  Cowie,  1413  Grand  Ave.,  Kansas  City,  Mo. 

Electrical  Salesmen's  .Association.  Secretary,  Francis  Raymond,  125 
Michigan   Ave.,  Chicago.     Annual  meeting,  Chicago,  January  each  year. 

Electrical  Trades  Association  of  Canada.  Secretary,  William  R. 
Staveley,   Royal    Insurance    Building,   Montreal,   Can. 

Electrical  Credit  Association  of  Chicago.  Secretary,  Frederic  P. 
Vose,   Marquette  Building,   Chicago. 

EIlectrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
Albert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
Monthly  meeting,   San    Francisco,  second  Thursday  of   each   month. 

Electric  Vehicle  Association  of  -America.  Assistant  Secretary, 
Harvey  Robinson,  245  West  42d  St.,  New  York.  Meetings,  fourth  Tues- 
day of  each  month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Credit  Association).  Secretary,  Franz  Neilson.  80  Wall  St.,  New  York. 
Board   of  Directors  meets  second  Thursday  of  each   month. 

Electric  Trades  .Association  of  Philadelphia.  Secretary,  J.  W. 
Crum,  1324  Land  Title  Building,  Philadelphia,  Pa.  Meetings,  second  and 
fourth  Thursday  of  each   month. 

Empire  State  Gas  &  Electric  .Association.  Secretary,  Charles  H. 
B.   Chapin,  Engineering  Societies  Building,  29  West  39th   St.,  New  York. 

Florida  Electric  Light  &  Power  .Association.  Secretary,  H.  C. 
Adams,  West  Palm    Beach,  Fla. 

Gas,  Electric  &  Railway  .Association  of  Oklahoma.  Secretary.  H. 
\'.   Bozell,   Norman,   Okla. 

Illinois  State  Electrical  Association.  Secretary,  H.  E.  Chubbuck, 
Peoria,  111. 

Illuminating  Engineering  Society.  Secretary,  P.  S.  Millar,  Engi- 
neering Societies  Building,  29  West  39th  St.,  New  York.  Sections  in 
New   York,   New   England,   Philadcli'hia   and  Chicago. 


Independent  Electrical  Contractors'  Association  of  Greater  .New 
York.      Secretary,   L.   H.   Woods,  2355  Jerome  Ave.,  New  York. 

Indiana  Electric  Light  Associatio.n.  Secretary,  J.  V.  Zartman,  In- 
dianapolis,   Ind. 

Interval  Combustion  Engine  Association.  Secretary,  Chas.  Kratcli, 
416    W.    Indiana    St.,    Chicago.     Meetings,   second   Friday  of   each   month. 

International  Association  of  Municipal  Electricians.  .Secretary, 
(,'.    R.   George,   Houston,   Tex. 

International  Electrotf.ciinical  Commission  (international  body 
representing  various  national  electrical  engineering  societies  contributing 
10  iis  support).  Secretary,  C.  le  Maistre,  28  Victoria  St.,  Westminster, 
London,   S.   W.,   England.     Next   meeting   at   Berlin   in   1913. 

Iowa  Electrical  Association.     Secretary,  A.  W.  Zahm,  Mason  City,  la. 

Iowa  Street  &  Interurban  Railway  Association.  Secretary,  H.  E. 
Weeks,    Davenport,    la. 

Kansas  G^s,  Water  &  Electric  Light  .Association.  Secretary,  James 
1).  Nicholson,  Newton.  Kan. 

Louisiana  Electrical  Association.  Secretary,  W.  H.  Bower  Spangen- 
berg.  627  Poydras  St.,  New  Orleans,  La.  Meets  third  Monday  of  each 
month. 

Maine  Electrical  .Association.  Secretary,  Walter  S.  Hynian.  Waier- 
ville,    Maine. 

Michigan  Electrical  .Association.  Secretary.  Herbert  Silvester.  18 
Washington    Boulevard,    Detroit,    Mich. 

Minnesota  Electrical  .\ssociatio.n.  Secretary,  T.  C.  Gordon,  Little 
Falls,   Minn. 

Missouri  Electric,  Gas,  Street  Railway  &  Water  -Association. 
Secretary.  N.  J.  Cunningham.  Springfield  Gas  &  Electric  Co.,  Spring 
field.   Mo. 

National  .\rm.  Pin  &  Bracket  .Association.  Secretary,  J.  15.  Magers, 
Madison,   Ind. 

National  District  Heating  Association.  Secretary,  D.  L.  Gaskill, 
Greenville,    Ohio.      Next   annual   convention   at    Detroit,   June   25-27,    1912. 

National  Electrical  Contractors'  .Association  of  the  United 
States.  Secretary,  W.  II.  Morton,  41  Martin  Building,  L'tica.  N.  Y. 
Next  annual   convention,  July   17-19,   1912,   Denver,  Col. 

National  Electric  Light  Association.  Executive  secretary,  T.  C. 
Martin,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
Next   annual  convention   at   Seattle,   Wash.,  June  9-15,    1912. 

National  Electric  Light  Association,  Canadian  Section.  Secretary. 
T.   S.   Young.   220   King   St.   West,   Toronto,   Can. 

National  Electric  Light  Association,  Georgia  Section.  Secretary- 
treasurer,  T.  W.   Peters,  Columbus  Railway  Company,  Columbus,  Ga. 

Nation.*.!.  Electric  Light  Association,  Mississippi  Section.  Sec- 
retary, A.   H.  Jones,   McComb  City,  Miss. 

National  Electric  Light  Association,  Nebraska  Section.  Secre- 
tary-Treasurer,  S.   J.    Bell,    David    City.    Neb. 

National  Electric  Light  Association,  New  England  Section.  Sec- 
retary, Miss  O.  A.  Bursiel,  149  Tremont  St.,  Boston.  Mass.  Next  annual 
convention,    Springfield,   Mass.,   March    14   and   15,   1912. 

National  Electric  Light  Association,  Pennsylvania  Section.  Sec- 
retary-treasurer,  W.   E.   Long,    Philadelphia,  Pa. 

National  Electric  Inspectors'  Association.  Secretary,  T.  II.  Day, 
27  Pliny  St.,  Hartford.   Conn. 

National  Electrical  Credit  .Association.  Secretary.  Frederick  P.  Vose. 
1343    Marquette    Bldg.,    Chicago. 

National  Fire  Protection  As.sociation.  Secretary,  R.  Sweetland,  141 
Milk   St.,    Boston,    Mass.     Next   biennial   meeting,   March,    1913. 

National  Independent  Telephone  -Association.  Secretary,  Joseph  B. 
Ware,  Grand  Rapids,  Mich.  Next  annual  convention,  Feb.  7  9,  1912, 
Chicago,    III. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
I'earl  St.,   Boston,   Mass.     Meets  last  Thursday  of  each  month. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
Tupper.  84  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each    month. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  L.  G. 
Marks,  312  Carondelet  St..  New  Orleans.  La.  Meetings,  second  and 
fourth   Tuesday   of   each   month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy.  Engineering 
Societies  Building,  33  West  39th  St.,  New  York. 

Northwest  Electric  Light  &  Power  .Association.  Secretarv.  N.  W. 
Hrockett.    Cataract    Building.    Seattle.    Wash. 
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Oliiii  K.I. K<  mil  lu.iir  .\ti>ii(.  i.\t  i<i.\.  SccrclMfy,  |).  I.,  <in^l<lll.  (iicrn 
Mllr,  (niio. 

Ohio  Sociity  or  Mkiiiank  ai.,  KtKtiiiCAi.  &  Sikam  Km.inkkh.s.  Sn 
rcUry,   I'rof.    (.    K.   Smiliorii,  Ohio  Slalr   Univcriiiy,  C^uluniluu,  Oliln. 

PlTr.'»«im.M  KiiCTSu  irin.sT«ii  (irii.  Rrrnnliiiu  Wattnictrr,  < ).  K. 
ltonili«cli.  "Jl''  l.il>rilv  Avp.,  I'iltslnirKli.  I'.i  MreliiiR*,  fourth  Monday 
lit   each  niunth. 

Kkjuvicnatkd  Sons  tn  Jovk.  ,lii|iilcr,  U.  I..  Juynr-.,  l'iii«l>iirKli,  I'a. ; 
Mercury    (Secretary),   K.  I'.   Mcnnett.  St.   I.ouis,   Mo. 

SociBTV  ►<>«  TiiK  rnoMorioN  Of  K.NtiiNKgmNr.  Kdi'catidn.  Serrelary, 
II.   H.   Norri*.   fiiniell    Univemily.    Ithutn,   N.   Y. 

Sorirrv  ok  VVmitiK.ss  Tki.iu-.kai'ii  Kni.inekr.h.  Secretary,  K.  H.  Moore, 
J9  Trinity  Place.  Hoslnn,  Ma»s.  Mmillily  meeting,  first  Saturday  of  each 
month,  at  the   Massaehimetts  Iiistittite  of    Technology.    Boston. 

SoUTHwtsTKRN  KimTRiCAi.  &  C'lA.s  .Xssoci  AVION.  Secretary,  D.  d 
I'islirr.     I.M()    t Kiiiinfrir    Si.,    l)alla<i,    Tex. 


^iHKr.i  Kaii  WAV  AhsociATioN  or  Tilt  State  or  Nkw  Vna*..  .Secretary, 
J.  C.  Collins.   Rochester.  N.   Y. 

\'CRMoNT  KiRctaiCAL  ASSOCIATION.  Secretary -TreaMii er,  .\.  II.  Mar^ 
ileii,    Manchester,    \'t. 

VVk.mkkn  .Associamon  oi.  Ki.ectricai.  Inspkctorh.  Sect  clary,  VV.  S 
lloyd,  7o  VVrsi  Monroe  St.,  Chicago,  III.  Next  annual  meciini{  Jan.  23-25, 
I''I2,    Milwaukee,    Wis. 

Wk.stkrn  Society  of  Knuinbers.  Klectrical  Seciioii,  formerly  Chicago 
i;ierlrical  .Association.  Secretary,  J.  H.  Warder,  1737  MonadnocU  Block, 
I'hicaKo  Ki'Kular  ineetin,n»,  first  Friday  of  each  month,  except  January, 
July  and   August.     Annual  meetinR  Tuesday  after  January   I   each   year. 

WiRKiR.ss  Institutk.  Secretary,  Alfred  N.  fioldsmlth,  College  of  the 
Cily  of  New  York,  New  York. 

WiscoN.siN      F.i.ECTRiCAL     ASSOCIATION.  Secretary,      George     Allison, 

.Siephcnson   Building,   Milwaukee,  Wis.      Next  annual   meeting,   Milwaukee 
January,    1912. 
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UNITKP    STAI'KS    J>.\  IKNIS    ISSIJLD    DKC.    26,    \<>n. 
(Prepared  by    Robert   Starr    .\llyn,    16    Exchange  Place,   New    York.] 

1012.590.  EI.1-:CTRIC  HOOK  ALARM;  C.  F.  Bobo,  Brooklyn,  N.  Y. 
App.  filed  July  31.   1908.      Portable  burglar-alarm  bell. 

l.012,'^96  RKGl'I.ATO"R  FOR  HEATERS;  A.  Carpenter,  Tacoma, 
Wash.      .\pp.   tiled   Nov.    \2,    1910.   Temperature   regulator   for   cookers. 

101>599  PROTECTOR  FOR  POLYPHASE  ELECTRICAL  MA- 
CHINERY; J.  G.  Clemens,  Buffalo.  N.  Y.  App.  filed  Dec.  10.  1910. 
Panelboard  switch,   fuse  and  coil. 

1012,617.  ELECTRIC  RADIATOR;  G.  Egly.  Treptow.  Gerinany.  App. 
filed  July  18,  1911.  Rodand-tube  improvement  on  Patent  No. 
994,44>. 

1.012,623.  AUTQfMATIC  SIGNAIING  APPARATUS  FOR  ELE- 
VATORS; A.  A.  Fuller,  Birmingham.  Ala.  App.  filed  March  16. 
1910.      For  signaling  the  approach   of  one  of  a  battery   of  cars. 

1  012,624  TANK-LE\EL  SIGNAL;  S.  H.  Gallagher,  Carthage,  N.  Y. 
App.  filed  April  17,  1911.  Float  and  switch  system  for  gasoline,  etc., 
tanks. 

1.012,655.  PROCESS  FOR  ELECTROPLATING  WITH  ZINC;  A.  A. 
Lemetre,  Paris,  France.  App.  filed  May  29,  1911.  ZnSO,,  IsHiCl, 
NaS04,   HjSOi  and  water. 

1.012,669.  ELECTRIC-HEATING  APPARATUS;  H.  Lofquist,  Stock- 
holm, Sweden.  App.  filed  March  4,  1910.  The  heating  element  is 
surrounded   with    steatite   for   heating  rooms,   etc. 

I  01 '691  BURGLAR  ALARM;  A.  Myers,  Philadelphia,  Pa  App  filed 
March  30,  1911.  To  be  connected  with'  the  ordinary  doorbell  cir- 
cuit. 

I  012.699  TELEPHONE  SYSTEM;  A.  F.  Paige,  Philadelphia,  Pa.  App. 
filed  May  31,  1904.  Special  device  for  using  an  ordinary  telephone 
circuit    for    automatic    alarm,    etc. 

1.012.706.     GAS  FOR  VAPOR  ELECTRIC  LAMP  AND  HEATER  CON- 


1,012,821. — Apparatus    for    Supplying    Fluid    Pressure. 

NECTED  THEREWITH;   H.   N.   Potter,  New  Rochelle,  N.   Y. 

filed  May  28.   1911.     A  heater  wire  is  wound  on  the  container. 
1012  724       INSULATOR   SUPPORT;   E.   O.  Sessions.  Chicago,  111. 
'      filed  Jan     3,   1910.     Metal  socket  for  a  threaded  wooden   pin. 
1-.012.730.     HIGH-TENSIpN.  MAGNETO-FXECTRIC    MACHINE 


App 
App. 
F.  R. 


Simms,  London,  England.  App.  fifed  Feb.  23,  1910.  The  condenser 
is  held  between  the  checks  of  the  armature. 

1012  751  STORAGE-BATTERY  SEPARATOR;  \V.  Taylor,  Philadel- 
phia'  Pa  App.  filed  July  8,  1911.  Made  from  Sequoia  semper- 
virens    or   California   redwood,   which   does   not   swell   when   wet. 

1012  752  '  STORAGE-BATTERY  SEPARATOR;  W.  Taylor,  Philadel- 
phia,"  Pa.  App.  filed  July  8,  1911.  Made  from  Taxodmm  distichum, 
or  American   cypress. 

1012  753  ELECTRIC  SWITCH;  P.  H.  Thomas,  East  Orange,  N.  J. 
'      App    filed  Feb.   10.   1904.      Mercury  switch  with  rotatable  container. 

1012  780  SERVICE-METER  SYSTEM;  C.  S.  Winston.  Chicago,  111. 
App 'filed  Jan.  8.  1908.  Central-energy  telephone  lines  having  three- 
conductor   multiple  jacks   at   the   central    office. 

1.012.793.  TELEPHONE-SERVICE  METERING  SYSTEM  AND  AP- 
PARATUS: G.  Babcock.  Rochester,  N.  Y.  App.  filed  Jan.  22.  1910. 
Time  and  recording  mechanism. 

1012  806  ELECTRIC  SWITCH:  F.  Buchanan,  Dayton,  Ohio.  App. 
'      filed   Dec     20,    1909.      For   car   headlamps,   multiple  terminals. 

101^808  METHOD  OF  PURIFYING  WATER:  W,  B.  Bull.  Chicago, 
■  in.  App.  filed  March  24.  1911.  Electrolytic  chlorine  and  iron  treat- 
reent. 


1.012.809.  APPARATUS  FOR  PURIFYING  WATER;  W.  B.  Bull,  Chi 
cago,  111.  App.  filed  May  10.  1911.  Electrolytic  cell  and  separating 
chambers. 

1,012,812.  AUTOMATIC  ALARM;  C.  Centoni,  Chicago,  III.  App.  filed 
April    19,    1909.      For  money   and   lock   boxes. 

1,012,821.  APPARATUS  FOR  SUPPLYING  FLUID  PRESSURE;  II 
H.  Cutler,  Milwaukee,  Wis.  App.  filed  March  14,  1904.  .Automatic 
pressure  regulation.   See  Patent  No.   786,419;  air-brake  control. 

1,012  828.  STORAGE  BATTERY;  T.  A.  Edison,  Llewellyn  Park,  West 
Orange,  N.  J.  App.  filed  May  24,  1910.  Insulating  separator  strip  o! 
rectangular    cross-section. 

1,012,852.  ALARM  FOR  BOATS;  C.  L.  Hoflfman.  Detroit,  Mich.  App 
filed    Jan.    28,    1910.      Float-actuated    leak   indicator. 

1.012,854.  SOUND  INTEN SIFTER  FOR  TELEPHONES;  W.  Hoppie 
Ogden,    Utah.     App.    filed   May   24,    1909.     Plural   diaphragms. 

1,012,865.  BURGLAR  AND  FIRE  ALARM  AND  TELEPHONE  SYS 
TEM;  A.  Kohler,  Chicago,  111.  App.  filed  July  31,  1911.  Central 
energy  and  alarm. 

1,012,878.  ELECTRIC  BRAKE;  J.  N.  Mahoney,  Wilkinsburg,  Pa.  App 
filed  April  20,  1908.  A  controller  for  a  system  where  the  traction 
motor   also    actuates   the   brakes. 

1,012,889.  ART  OF  FORMING  DIELECTRIC  FILMS;  R.  D.  Mershon. 
New  York,  N.  Y.  App.  filed  Jan.  5,  1910.  The  films  are  formed  ai 
a  temperature  above  that  at  which  they  are  to  operate. 

1.012,906.  TELEGRAPH  KEY;  G.  S.  Perry,  Dupont,  Ga.  App.  filed 
Jan.   26,    1911.     For  sending  an   entire   letter  at   one  stroke. 

1,012,908.  STORAGE  BATTERY;  H.  L.  Peterson,  J.  M.  Peterson  and 
A.  O.  Retrum,  Charles  City,  la.,  and  Dawson.  Minn.  App.  filed 
Feb.   7,   1911.     A  separator   plate  and  an  enveloping  protector. 

1,012,919.  ANTISEPTIC  TELEPHONE  MOUTHPIECE;  I.  S.  Rosen 
blatt,  San  Francisco,  Cal.  App.  filed  Feb.  28,  1911.  Contains  steril 
ized  absorbent   material. 

1,012,934.  ELECTRIC  METAL-WORKING  APPARATUS:  E.  Thom 
son,  Swampscott,  Mass.  App.  filed  April  27,  1911.  Weldinp'  ma 
chine  having  a  plurality  of  pairs  of  welding  jaws. 

1.012,952.      THERMOSTAT;    G.    P.    Wild,    Philadel;-hia,    Pa.      App.    filed 


13,343. — Electrolytic     Process    of    Producing    Nitrogen    Compound 

Dec.    2,    1910.     Improvement    on    Patents    Nos.    976,747    and    976.749 
for  controlling  the   charging  of  storage  batteries. 
1.012.953.     THERMOSTAT;    G.    P.    Wild,    Philadelphia,    Pa.     App.    filed 
March  8,    1911.      Sealing  in  the  conductors. 

1.012.956.  VIBRATOR  FOR  SIEVES;  W.  C.  Woodland,  Warren,  Ohio. 
App.  filed  July  31,  1909.  Reciprocating  motor;  for  dredgers  for  sift- 
ing enameling  material. 

1.012.957.  ADJUSTABLE  PANELBOARD  SUPPORT;  W.  Wurdack, 
St.  Louis,  Mo.  App.  filed  Dec.  13,  1910.  Improvement  on  Patent 
No.   929,812. 

1,012.970.      ATTACHMENT   PLUG;  R.   B.   Benjamin,   Chicago,   111.      App 

filed   June   24,    1907.     A  base   and   a  conducting  sleeve. 
1012,971      ELECTRICAL    CONDUCTOR   GRIP:    R.    B.    Benjamin,    Chi 

cago.    111.     App.    filed    Jan.    30,    1908.     A    spreader   between   the    wire? 

in   a  socket. 
1  012.975      ATTACHMENT  PLUG;  R.  S.  Blake,  Chicago,  111.     App.  filed 

Sept.   2,    1910.      Expansible  screw  thread  for  attachment  without   rota- 
tion. 
1013,029.     ELECTRICAL    BONDING    DEVICE    OR    RAIL   CONNECT 

OR;   T.  M.    Lorenz,   Chicago,  111.        App.   filed    Sept.    16,    1910.      A   pm 

round  on   one  side   and   grooved  on  the   other. 
13,343      (Reissue).     ELECTROLYTIC      PROCESS      OF     PRODUCING 

NITROGEN    COMPOUNDS;    C.    E.    Acker,    Ossining,    N.    Y.     App. 

filed     March     2,     1909.      Original     Patent     No.     914,214;     continuous 

Fortv-foiir   claims. 
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ALUMINUM  CONDUCTORS. 

A  letter  published  this  week  from  a  member  of  the  firm 
of  engineers  which  installed  the  Calgary  plant,  to  which 
reference  was  recently  made,  throws  some  light  on  the 
hnancial  factors  that  govern  and  dominate  modern  engi- 
neering. The  object  sought  by  the  trained  engineer  work- 
ing in  the  interest  of  his  clients  is  to  furnish  a  plant  of 
maximum  net  earning  capacity.  The  underlying  purpose 
of  the  promoter  or  underwriter  is  to  furnish  a  plant  which 
will  ostensibly  justify  the  maximum  amount  of  securities 
from  the  sale  of  which  profit  can  be  made.  These  two 
objective  points  lie  in  different  directions,  and  it  is  conse- 
quently little  wonder  that  seemingly  inconsistent  designs. 
to  which  our  correspondent  makes  feeling  reference,  are 
sometimes  carried  out.  It  is  this  fact  which  has  caused  our 
frequent  references  to  the  wise  poHcy  of  government  con- 
trol in  the  ca.se  of  development  of  powers  on  public  domain. 
The  fundamental  thing  is  to  force  such  a  development  of 
these  powers  as  shall  produce  the  minimum  capital  charge 
consistent  with  sound  engineering.  The  practical  economy 
of  hydroelectric  transmissions  lies  in  keeping  down  the 
fixed  charges,  which  take  the  place  of  fuel  consumption  in 
a  steam-driven  plant:  and  if  the  government  regulates 
wisely  the  developments  of  its  water-powers,  this  fixed 
charge  can  be  kept  so  low  as  to  insure  both  a  liberal  return 
on  the  capital  actually  invested  and  a  moderate  price  to  the 
consumer. 

But  this  is  an  aside,  for  the  main  feature  of  interest  in 
the  Calgary  plant  was  the  extensive  use  of  aluminum  con- 
ductors, and  our  correspondent  notes  that  his  firm  alone  in 
the  last  four  years  put  in  iioo  miles  of  single  circuit  in 
aluminum  conductors,  amounting  in  all  to  about  3000  tons 
of  the  metal.  With  the  exception  of  60  miles,  all  this  con- 
struction is  in  Canada,  which  is  somewhat  suggestive,  since 
the  Canadian  duties  are  less  formidable  than  those  on  our 
own  side  of  the  line,  and,  since  these  seem  to  regulate  the 
price  of  aluminum,  that  metal  is  more  economical  in  Canada 
than  here.  Indeed,  we  should  be  little  surprised  to  find 
that  American  manufacturers  would  actually  sell  to  Cana- 
dian consumers  cheaper  than  to  their  own  countrymen,  as 
IS  the  case  in  so  many  heavily  protected  industries.  Be 
that  as  it  may,  our  correspondent's  experience,  which  in- 
cludes lines  at  the  highest  working  voltages  and  in  very 
.severe  climates,  shows  plainly  enough  the  possibilities  of 
aluminum  lines  whenever  the  metal  can  be  purchased  to 
advantage.  Particularly  interesting  is  the  statement,  based 
on  large  experience,  that  stringing  the  lines  is  on  the  whole 
cheaper  for  aluminum  than  for  copper.  This  being  so.  the 
use  of  aluminum  may  fairly  be  said  to  turn  wholly  on  the 
manipulation  to  which  the  selling  price  is  subject.  It  has 
not  yet  been  made  evident  whether  there  is  a  community 
of  interest  between  the  copper  producer  and  the  aluminum 
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producer  surticiciit  lo  produce  the  present  situation,  but  it 
is  a  sul)jcct  which  ilfscrves  looking  into  and  on  which  we 
hope  more  liglit  will  be  thrown.  Certain  it  is  that  with 
ahuninuui  at  foreign  prices,  or  reasonably  near  tluiii,  its 
use  for  power  transmission  lines  would  very  greatly  in- 
crease; and  since  the  cost  of  line  is  a  considcralilc  ittiii 
in  the  capital  charges  in  long  transmissions,  the  desirability 
of  reducing  it  by  the  use  of  alumiinnn  is  self-evident.  It  is 
a  wonderful  metal,  deserving  of  far  greater  employment  in 
many  wavs  than  it  has  vet  reached. 


ELECTRICAL  FEATURES  OF  A  REMODELED  OFFICE  BUILDING  PLANT. 

An  electrical  lighting  and  motor  load  in  a  single  group 
of  office  buildings  which  has  reached  such  enormous  pro- 
portions as  to  render  service  at  120  volts  economically  dis- 
advantageous and  to  indicate  the  necessity  for  a  three- 
wire,  240-volt  system  is  one  well  worthy  of  record  in  our 
columns.  Moreover,  space  limitations  which  preclude  the 
installation  of  a  direct-control  switchboard  and  dictate  the 
use  of  remote  control  for  such  an  equipment  are  so  un- 
usual as  to  be  classed  as  unique.  The  change  from  a 
i20-volt,  two-wire,  direct-control  system  to  a  three-wire, 
240-volt,  remote-control  system,  while  maintaining  unin- 
terrupted service  at  all  important  points,  is  an  accomplish- 
ment of  no  small  interest.  The  arrangement  of  under- 
floor  office-lighting  circuits  in  such  a  manner  that  any  de- 
sired changes  can  be  made  in  the  location  of  the  office 
furniture  at  the  minimum  of  expense  and  without  damage 
to  the  appearance  of  the  floor  is  a  feature  which  will  be 
appreciated  at  once  by  all  wiring  contractors  and  office- 
building  owners.  The  above  represent  some  of  the  many 
interesting  features  of  the  electrical  equipment  of  the 
office  buildings  of  the  Prudential  Insurance  Company, 
which  is  described  at  length  in  an  article  by  Messrs.  Henry 
C.  Meyer,  Jr.,  and  Bassett  Jones,  Jr.,  the  first  instalment 
of  which  appears  in  this  issue. 

It  is  not  usually  considered  difficult  to  design  a  complete 
new  electrical  generating,  transmitting  and  distributing 
equipment  for  localized  service.  However,  the  problem 
assumes  an  entirely  different  aspect  when  it  is  coupled  with 
the  necessity  of  maintaining  an  existing  service  uninter- 
rupted, of  utilizing  existing  equipment  to  the  fullest  extent 
economically  possible,  and  of  installing  the  new  equipment 
in  such  cramped  space  as  is  available  for  the  purpose  after 
all  other  demands  for  space  have  been  met.  A  simple  solu- 
tion of  the  problem  would  be  to  enlarge  the  present  equip- 
ment to  carry  the  increased  load.  In  the  case  of  the  Pru- 
dential installation  a  careful  study  of  the  conditions 
showed  that  the  cost  of  extending  the  plant  according  to 
the  existing  arrangement  would  be  prohibitive,  a  better  and 
highly  satisfactory  solution  of  the  numerous  difficulties  be- 
ing found  by  resorting  to  the  remote-control,  three-wire 
arrangement.  In  carrying  out  the  plans  adopted  the  diffi- 
culties actually  encountered  were  more  largely  mechanical 
than  electrical,  on  account  of  the  presence  of  other  equip- 
ment, especially  a  multiplicity  of  ducts  and  pipes  in  the 
space  where  the  electrical  conduits  could  best  be  located. 

A  complete  study  was  made  of  the  existing  distributing 
circuits,  ducts  and  pipes,  and  working  drawings  in   detail 


were  prepared  preliminary  to  the  actual  work  of  recon- 
struction, but  subsequent  to  the  letting  of  the  contracts  for 
the  work.  In  this  way  the  major  difficulties  which  would 
otherwise  have  arisen  on  numerous  occasions  were  avoided. 
Many  ol  (he  minor  difficulties  encountered  were  of  such 
a  character  that  they  could  not  be  specifically  predicted 
before  the  work  was  begun.  It  was  necessary,  therefore, 
to  plan  for  some  of  the  reconstruction  while  the  work  was 
being  done.  To  the  hearty  co-operatif)n  of  the  consulting 
engineers,  contractors,  architects  and  manufacturers  for 
the  ultimate  benefit  of  the  owners  can  be  attributed  the  re- 
sults obtained  in  the  Prudential  plant,  to  which  all  parties 
interested  now   point  witii  pardon.uhte  ])ridc. 


WATER  AND  STEAM  POWER. 

.■\propos  of  the  important  article  by  Mr.  Dunham  on 
which  we  commented  in  the  New  Year's  number  some 
further  considerations  arise  which  are  worth  discussion. 
Mr.  Dunham's  long  experience  in  the  use  of  transmitted 
power  gives  his  opinion  on  the  economic  side  of  the  matter 
great  weight.  His  was  one  of  the  very  first  plants  in  the 
country  to  use  transmitted  power  to  any  extent,  and  his 
results  as  now  stated  are  merely  confirmatory  of  those 
established  at  least  a  decade  ago;  for,  if  we  recollect  aright, 
in  the  litigation  between  the  Holyokc  Water  Power  Com- 
pany and  the  city  of  Holyoke,  about  ten  years  since,  figures 
from  the  Hartford  plant  were  presented  showing  sub- 
stantially the  results  just  given,  so  far  as  the  relatively 
Iiigh  cost  of  the  water-power  goes.  It  is  a  question,  how- 
ever, whether  a  plant  like  that  at  Hartford,  or  like  several 
others  of  those  mentioned,  can  fairly  be  called  a  trans- 
mission plant  with  steam  auxiliary  at  all ;  for  the  fact  is 
that  the  tail  has  come  to  wag  the  dog,  so  that  installations 
of  this  class  should  really  be  regarded  as  steam  plants  with 
auxiliary  water.  As  such,  one  must  regard  them  as  show- 
ing a  high  degree  of  economy,  although  the  use  of  steam 
is  very  large.  The  Hartford  plant,  for  example,  is  one  of 
the  most  successful  from  a  business  point  of  view  in  the 
country.  This,  of  course,  is  largely  owing  to  the  very 
broad  and  remarkably  far-sighted  policy  which  its  venerable 
owner  has  pursued  for  many  years,  but  such  a  success 
could  not  have  been  reached  without  a  well-planned  and 
economical   equipment. 

The  other  cases  cited  by  Mr.  Dunham  are  of  a  somewhat 
similar  character.  They  may  be  regarded  as  plants  with 
more  or  less  important  hydraulic  auxiliaries.  In  other 
words,  when  a  power  is  developed  up  to  three  or  more 
times  its  minimum  capacity,  including  storage,  its  projectors 
must  deliberately  depend  on  selling  steam-produced  power 
for  a  considerable  part  of  the  year,  while  keeping  down 
the  average  cost  by  using  their  water-power  when  it  is 
available.  Such  a  combination  may  pay  or  not  according 
to  the  circumstances ;  but  whenever  the  cost  of  steam- 
power  can  be  brought  -down  to  the  point  now  reachable 
without  much  difficulty  auxiliary  water-power  reduces  the 
operating  expenses  in  a  most  gratifying  manner.  The  ob- 
vious moral  seems  to  be  that  wherever  a  steam-power 
alone  would  stand  a  reasonable  chance  of  showing-  ii_ 
balance  on  the  right  side  of  the  books  the  addition  of  a 
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hydraulic  auxiliary  intelligent!)  installed,  with  its  remark- 
ably low  operating  cost,  is  extremely  desirable,  although 
one  cannot  expect  to  keep  his  entire  output  down  to  the 
cost  of  that  which  would  be  produced  by  the  hydraulic 
auxiliary  alone  under  more  favorable  circumstances.  Of 
the  world's  total  .supply  of  water-powers  a  good  many  will 
have  to  be  utilized  in  just  this  way,  more  and  more,  as  the 
value  of  the  combination  is  better  understood. 

On  the  other  hand,  it  must  not  be  forgotten  that,  if  the 
topographical  conditions  are  favorable,  water  storage  can 
be  carried  far  enough  greatly  to  lessen  the  need  for  steam 
auxiliaries,  and  the  greater  the  extent  to  which  hydraulic 
plants  are  organized  into  networks  the  less  need  of  using 
even  cheap  steam-power  for  purposes  of  protection.  Re- 
sults like  those  presented  by  Mr.  Dunham,  valuable  as 
they  are  for  the  class  of  powers  to  which  they  have  imme- 
diate reference,  must  not  be  considered  as  showing  un- 
favorable economic  conditions  for  water-powers  in  general. 
Every  decrease  in  the  cost  of  producing  steam-power 
means  a  narrower  margin  between  it  and  water-power, 
between  the  transportation  of  coal  to  the  station  and  the 
transportation  of  energy  from  the  station.  Nevertheless, 
where  water  storage  is  available  the  hydraulic  plant  will 
continue  more  than  to  hold  its  own  against  the  very  best 
that  steam  can  do  even  with  cheap  fuel.  There  will  always 
be  two  distinct  classes  of  hydraulic  plants,  however  much 
they  may  merge  into  each  other  at  the  point  of  contact- 
first,  those  which  are  primarily  hydraulic,  not  developed 
for  power  greatly  in  excess  of  what  they  may  be  able  to 
furnish  with  carefully  planned  storage,  and,  second,  plants 
in  which,  from  the  nature  of  the  market  and  the  water 
supply,  steam  must  be  the  predominant  factor  in  supplying 
the  power  market.  The  conditions  of  maximum  economy 
in  either  class  are  best  met  by  consolidation  into  large  net- 
works whenever  practicable.  For  the  diversity  factor  ap- 
plies just  as  forcefully  to  a  group  of  plants  as  to  a  single 
plant,  and  a  system  composed  of  a  considerable  number  of 
generating  stations  can  be  so  organized  as  to  take  full 
advantage  of  the  diversity  factor  and  obviate  the  necessity 
of  heavy  insurance  in  the  way  of  steam  plants:  or,  what 
amounts  to  the  same  thing,  it  then  becomes  easy  to  obtain 
the  maximum  possible  use  of  the  liydraulic  portion  of  the 
plant  wliatever  amount  of  steam  assistance  may  be  refpiired. 


LOGARITHMIC  CHART  FOR  CALCULATING  THE  FREQUENCY  AND 
WAVE-LENGTH  OF  OSQLLATING  CURRENT  CIRCUITS. 
In  dealing  with  oscillating-current  circuits  for  wireless 
telegraphy  the  relations  between  inductance,  capacity,  fre- 
quency and  wave-length  are  perpetually  in  evidence,  and. 
from  a  numerical  point  of  view,  are  difficult  to  keep  in 
mind.  The  formulas  in  themselves  are  simple  enough  ;  but 
the  continual  recourse  to  pencil  and  paper  for  the  com- 
putation of  the  required  co-ordinate  relations  becomes  bur- 
densome after  a  time.  For  example,  an  easily  remembered 
relation  between  the  wave-length  and  the  inductance  and 
capacity  of  a  resistanceless  oscillating-current  circuit  is  that 
the  wave-length,  in  centimeters,  is  the  periphery  of  that 
circle  whose  radius  is  the  geometric  mean  of  the  inductance 
and  the  capacity,  both  the  inductance  and  the  capacity  being 
taken   in  centimeters.     The   frequency   is  then   the   \-.lorit\ 


of  light  divided  by  the  wave-length  so  found.  F.asy  as 
these  relations  are  to  be  remembered,  their  repeated  valua- 
tion soon  becomes  wearisome.  In  order  to  simplify  the 
technique  of  evaluating  these  relations  arithmetically,  Mr. 
R.  H.  Marvin  has  worked  out  an  alignment  chart,  which 
appears  on  page  99  of  this  number.  It  consists  of  three 
parallel  lines,  the  middle  line  being  equidistant  from  the 
outers.  Logarithmic  scales  are  marked  off  along  these 
lines.  It  is  evident  that  a  wave-length,  being  a  geometric 
mean  between  inductance  and  capacity,  will  be  logarith- 
mically an  arithmetical  mean  between  those  quantities,  when 
both  are  laid  off  logarithmically.  Consequently,  by  locating 
the  scales  correctly,  the  wave-length  will  lie  on  the  middle 
line  half  way  between  the  positions  of  the  component  in- 
ductance and  capacity;  or,  a  straight  line  connecting  these 
components  will  intersect  the  middle  line  at  the  resulting 
wave-length.  Again,  since  the  wave-length  and  the  fre- 
quency are  in  reciprocal  relation,  their  logarithms  will  have 
a  constant  sum ;  or,  when  laid  off  on  logarithmic  scales, 
these  scales  may  be  placed  side  by  side  in  mutually  opposed 
directions.  The  position  obtained  by  a  straight-edge  for 
the  central  line  on  the  wave-length  scale  is  thus  also  the 
position  for  the  same  line  on  the  frequency  scale. 

A  convenient  application  of  the  chart  is  finding  the 
sequence  of  inductance-capacity  components  that  will  serve 
jointly  to  produce  one  and  the  same  frequency  or  wave- 
length. By  rotating  the  straight-edge  about  that  frequency 
as  center,  the  successive  pairs  of  components  are  shown  at 
once  on  the  outside  lines.  For  frequencies  beyond  the 
range  of  100,000  to  1,000,000  cycles  per  second  the  chart 
can  still  be  used,  although  only  indirectly.  The  chart  is.  in 
reality,  a  kind  of  slide  rule,  in  which  the  only  thing  that 
has  to  slide  is  a  straight-edge  in  the  hands  of  the  manipu- 
lator. This  makes  a  very  simple  and  inexpensive  device, 
when  mounted  on  a  flat  card  or  sheet  of  celluloid.  It  is 
also  evident  that  such  a  chart  might  be  harnessed  into 
service  for  tuning  an  oscillatory  circuit  to  a  given  fre- 
quency by  arranging  two  sliders  along  the  outside  lines  in 
such  a  way  that  at  any  given  position  of  the  slider  on  its 
line  the  particular  corresponding  value  of  inductance  or 
capacity  marked  thereat  should  automatically  be  brought 
into  circuit  by  a  lever  system  acting  on  coils  in  the  one 
case  or  condensers  in  the  other.  Thus  arranged,  the  two 
sliders  could  be  moved  side  by  side  along  their  lines  by  a 
common  cross-bar.  and  the  bar  would  indicate  from  point 
to  point,  on  the  middle  line,  the  corresponding  frequency 
and  wave-length.  A  simpler  arrangement  to  execute  would 
be  to  arrange,  either  for  an  inductance  slide  or  a  condenser 
swing,  or  both,  a  mechanical  link  such  that  a  pointer  would 
mark  off  on  one  line  of  the  chart  the  existing  value  of  the 
variable.  .'\n  elastic  band  connecting  the  two  pointers 
would  then  intersect  the  central  line  at  the  corresponding 
frequency  and  wave-length.  Incidentally,  it  may  be  noticed 
that  the  setting  of  the  two  logarithmic  scales  for  wave- 
length and  frequency  respectively,  appearing  on  opposite 
sides  of  the  central  line  in  the  chart,  can  always  be  obtained 
on  an  ordinary  Mannheim  slide  rule  by  taking  out  the  slide 
and  inserting  it  rever.sed.  In  the  absence  of  such  a  chart 
the  co-existing  relations  of  wave-length  and  frequencv  mav 
thus  he  presented  to  the  eye  with   an   ordinarv   slide  rule 
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MR.  EDISON'S  VISIT  TO  CHICAGO. 

Altir  .111  ab.siiHi-  iil  iiL-arly  iiiiiiii't.ii  years,  Mr.  Iliomas 
■\.  I'.cli.soii  rcvisitrd  ( 'liioaj;o  la.st  week,  and  he  wa.s  received 
vvitli  ^reat  cordialits  and  eiitluisiasiu  by  electrical  men  and 
the  pres.s  and  public.  His  principal  object  was  to  attend 
the  liyllesby  conventiim  ami  banquet,  but  he  also  niana.^ed 
to  see  many  other  persons  and  things  in  a  period  of  less 
than  two  day.s  and  dnring  extremely  cold  weather.  He 
arrived  abont  noon  on  l-Viday,  Jan.  5,  accompanied  by  his 
wife  and  daughter,  and  was  met  at  the  train  by  electrical 
iriends  and  escorted  to  the  Blackstone  Hotel.  Dnring  the 
.ittcrnoon  he  visited  the  Byllesby  convention  in  the  Con 
L;ress  Hotel,  where  he  received  an  ovation,  and  also, 
escorted  by  his  old  associate  and  friend,  Mr.  Samuel  Insull, 
made  a  trip  to  the  generating  stations  of  the  Connnon- 
wealth  F.dison  Company.  During  the  afternoon  Mrs.  Henry 
M.  Byllesby  gave  a  reception  at  her  Drexel  Boulevard 
home  in  honor  of  Mrs.  Edison  and  Miss  lulison.  In  the 
evening  the  great  inventor  was  the  chief  guest  at  the 
Byllesby   banquet,  as  related  elsewhere. 

On  Saturday  morning  the  distinguished  visitor  conferred 
with  some  of  the  steam-railroad  executives  of  Chicago  in 
relation  to  the  possible  electrification  of  railroad  terminals 
by  means  of  electric  locomotives  or  motor  cars  operated  1)\ 
storage  batteries.  Later  he  made  a  number  of  social  calls 
in  the  financial  district,  accompanied  by  Mr.  Insull,  and 
met  a  number  of  the  presidents  of  the  principal  banks  and 
trust  companies.  A  luncheon  given  in  his  honor  at  tlie 
Chicago  Club  by  Mr.  Insull  followed,  and  this  was  attended 
by  sixty  of  the  leading  men  of  affairs  in  Chicago,  including 
the  Governor  of  the  State  of  Illinois  and  the  Mayor  of 
Chicago.  This  was  a  notable  gathering  of  prominent  men, 
and  all  united  in  an  eager  desire  to  do  honor  to  Mr.  Edison. 
The  visitor  spent  the  afternoon  at  the  club  chatting  with 
friends  and  acquaintances,  and  in  the  evening  he,  with 
Mrs.  Edison  and  Miss  Edison,  was  entertained  by  Mr. 
Insull  at  a  private  dinner  which  was  given  at  the  Black- 
stone  Hotel  owing  to  the  absence  of  Mrs.  Insull  from  the 
city.  On  Sunday  morning  Mr.  Edison  and  family  departed 
I'or  their  home  in  Llewellyn  Park,  N.  T.  The  unassuming 
friendliness  and  kindly  manners  of  the  greatest  of  living 
inventors  made  a  very  pleasant  impression  on  his  friends 
in  Chicago,  old  and  new. 


Incandescent  Lamp  Case. 


Western'  Association  of  Electrical   Inspectors. 


At  the  annual  meeting  of  the  Western  .Association  of 
Electrical  Inspectors,  to  be  held  at  the  Pankinton  House, 
Milwaukee,  on  Jan.  23,  24  and  25,  addresses  and  reports  will 
be  delivered  as  follows:  Outside  Wiring,  Mr.  Waldemar 
Michaelson,  Omaha;  Underground  Systems,  Mr.  Hugh  T. 
Wreaks,  New  York ;  Protection  of  Buildings  Against  Light- 
ning, Mr.  H.  B.  Long,  Nashville,  Tenn. ;  Electric  Traction 
Svstems,  ]\Ir.  Frank  R.  Daniel,  Indianapolis;  Grounding  of 
Conductors  and  Conduit,  Mr.  W.  J.  Canada,  Denver;  Elec- 
trolysis, Mr.  W.  G.  Middleton,  Chicago;  Reminiscences  of  a 
Pioneer  Electrical  Inspector.  Mr.  Franklin  H.  Wentworth, 
Boston. 

In  addition  there  will  be  an  address  by  Mr.  Victor  H. 
Tousley,  of  Chicago,  president  of  the  association ;  a  report 
by  Mr.  William  S.  Boyd,  of  the  same  city,  who  is  the  sec- 
retary and  treasurer,  and  general  discussions  of  the  regula- 
tion of  the  electrical  hazard  during  the  year  and  problems 
that  arise  in  electrical  inspection  work.  On  the  evening  of 
Tan.  23  there  will  be  a  complimentary  dinner  to  members, 
"and  there  will  also  be  visits  to  the  shops  of  the  Allis- 
Chalmers  Company  and  the  Cutler-Hammer  Manufacturing 
Company.  A  number  of  those  attending  the  convention 
will  go  from  Chicago  on  the  6:30  p.  m.  train  of  the  Chicago, 
Milwaukee  &  St.  Paul  Railroad  on  Jan.  22. 


It  is  reported  tlial  the  incandescent  lamj)  uiaiiufaeturing 
companies  and  associated  companies  of  the  .National  i'-lcc- 
tric  Lamp  .Association  that  were  defeixlant.s  in  the  recent 
suit  bronghl  by  the  government  for  violation  of  the  Sher- 
man anti-trust  law  have  been  granted  an  extension  until 
April  12  to  comply  with  the  terms  of  the  decree  entered 
in  the  United  States  Circuit  Court  on  Oct.  12,  1911,  by 
Judge  Killits,  of  'i'oledo.  As  explained  at  length  in  the 
Electrical  World  of  Oct.  21,  191 1,  the  decree,  among  other 
things,  ordered  the  dissolution  of  the  National  Electric 
Lamp  Company  and  enjoined  the  General  Electric  Com- 
pany, owner  of  the  .National  l*llectric  Lamp  ("ompany,  from 
carrying  on  an  incandescent-lamp  business  except  under 
its  own  name.  To  comply  with  this  order  requires  ex- 
tensive business  rearrangements,  and  the  court  has  granted 
the  lani])  people  an  extensifjii  of  time  for  this  purpo.se. 


PROPOSED  BOSTON  ELECTRIC  GARAGE. 


At  the  first  meeting  of  the  Boston  l'",lectric  Vehicle  Club 
this  year,  which  was  held  in  the  Edison  Building,  Boston, 
on  Jan.  3.  plans  for  an  all-electric  garage  and  sales  build- 
ing were  discussed.  Mr.  J.  S.  Codman,  of  S.  R.  Bailey  & 
(^ompany.  Boston,  chairman  of  the  committee  on  an  electric- 
vehicle  building,  submitted  sketches  of  an  eight-story  struc- 
ture to  occupy  a  plot  of  12,000  sq.  ft.  in  the  outer  Back  Bay 
district,  the  preferred  location  being  the  vicinity  of  the  in- 
tersection of  Commonwealth  Avenue  and  Beacon  Street. 
As  tentatively  planned,  the  building  will  contain  ten  25-ft. 
by  40-ft.  olifices  and  salesrooms  on  the  street  floor,  flanking 
a  central  arcade  bordered  with  plate-glass  windows,  a  base- 
ment garage  of  the  most  modern  type  for  the  handling  of 
electric  trucks,  and  upper  stories  containing  offices,  garage 
space  and  depots  for  electric  pleasure  vehicles,  batteries 
and  accessories.  The  estimated  cost  of  the  building  is  about 
$200,000.  Two  high-powered  automobile  elevators  will  be 
installed,  and  the  establishment  will  be  planned  to  afford 
the  utmost  facility  to  seekers  after  information,  owners 
and  prospective  buyers  of  electric  machines.  President 
Baker  emphasized  the  point  that  if  such  a  building  is 
erected  in  Boston  it  will  give  an  impetus  to  the  electric- 
vehicle  movement  that  \\\\\  be  felt  all  over  the  country. 
The  proposed  location  is  near  the  business  district  of  the 
city  and  at  the  same  time  in  remarkably  close  touch  with 
the  great  suburban  park  area  which  offers  unexcelled  at- 
tractions to  motorists.  Mr.  Converse  D.  Marsh,  New- 
York,  said  that  the  completion  of  the  project  would  be  a 
centralization  and  "dignification"  of  the  business  which 
would  be  of  the  utmost  value. 


MEETING  OF  BROOKLYN  COMPANY   SECTION, 
N.  E.  L.  A. 


The  Brooklyn  Company  Section  of  the  National  Electric 
Light  Association  held  a  very  enthusiastic  meeting  on  Jan. 
8.  The  chief  speaker  of  the  evening  was  Congressman  W. 
Redfield,  who  compared  industrial  conditions  in  the  Orient 
with  those  in  the  Occident.  Mr.  Redfield  visited  Japan, 
the  Philippines,  Hong  Kong,  Java,  the  Straits  Settlements. 
Burmah  and  other  parts  of  India,  for  the  purpose  of  study- 
ing conditions  of  trade  in  those  markets,  and  spoke  enter- 
tainingly of  the  labor  situation  in  the  countries  visited.  He 
impressed  upon  his  hearers  the  fact  that  conditions  in  the 
Orient  are  now  in  a  state  of  transition,  and  what  is  true  of 
the  industries  there  to-day  will  not  be  so  to-morrow.  He 
also  pointed  out  the  futility  of  judging  the  Mohammedan, 
who,  although  excelling  in  metaphysics  and  logic,  has  no 
conception  of  time,  by  American  standards. 
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Mr.  \a  .  1'".  Wells,  general  supcnmciulfiit  ul  ilic  l-Jro.);. 
lyn  Edison  company,  followed  with  a  thoughtful  paper  on 
profit  sharing  and  investment  funds.  By  means  of  a  large 
chart  he  showed  how  small  amounts  regularly  set  asidi-  ai 
compound  interest  grow  to  huge  figures  in  time,  and  how 
if  profits  such  as  are  given  by  the  Brooklyn  Edison  coni- 
l)any  are  similarly  invested  one  need  not  worry  about  means 
of  support  in  old  age.  Mr.  Wells  said  that  the  employees 
of  the  Edison  Electric  Illuminating  Company  of  Brooklyn 
now  had  $158,000  invested  in  the  securities  of  the  company, 
rhe  last  speaker  was  Mr.  T.  I.  Jones,  general  sales  agent, 
who  briefly  reviewed  the  work  of  the  year  and  illustrated 
by  sterebpticon  some  of  the  more  interesting  installations 
made  by  the  company  during  the  past  year.  He  also  ex- 
plained some  of  the  newer  forms  of  contracts  or  contract 
riders  got  up  by  the  company  to  meet  special  classes  of 
customers.     The  attendance  was  about  500. 


HYDROELECTRIC  FEATURES   OF  LAKES-TO-THE- 
GULF  DEEP  WATERWAY  PROJECT. 


The  speaker  at  the  luncheon  of  tlie  Electric  C"lub  of 
Chicago  on  Jan.  3  was  Mr.  Isham  Randolph,  who  has  paid 
particular  attention  to  waterways  and  who  was  chief  engi- 
neer for  the  Sanitary  District  of  Chicago  for  several  years 
during  the  period  when  the  Chicago  Drainage  Canal  was 
under  construction.  Mr.  Randolph  spoke  on  "The  Lakes- 
to-the-Gulf  Deep  Waterway."  He  said  the  Chicago  Drain- 
age Canal  was  the  largest  artificial  waterway  in  the  world 
when  it  was  completed,  but  it  will  soon  be  overshadowed  by 
the  great  Panama  Canal.  Its  channel  now  connects  the 
South  Branch  of  the  Chicago  River  in  Chicago  with  the 
Desplaines  River  at  Lockport,  111.  There  is  thus  a  deep 
waterway  in  existence  connecting  Lake  Michigan  with  one 
of  the  tributaries  of  the  Illinois  River  and  so  with  the 
Mississippi  River  and  thus  to  the  Gulf. 

For  several  years  there  have  been  zealous  advocates  of 
the  plan  of  deepening  the  Desplaines,  Illinois  and  Missis- 
sippi Rivers  so  as  to  make  a  waterway  connecting  the  Great 
Lakes  and  the  Gulf  of  Mexico  and  having  a  uniform  depth 
of  possibly  14  ft.  From  Lockport  to  Utica,  111.,  the  latter 
place  being  the  present  head  of  navigation  on  the  IlliiiDis 
River,  is  a  distance  of  62  miles,  and  there  is  a  drop  of 
100  ft.  in  this  distance.  It  is  proposed  to  construct  a  chan- 
nel in  or  adjacent  to  the  Desplaines  and  Illinois  Rivers  to 
connect  these  two  points.  Such  a  channel  would  have 
several  locks  and  a  minimum  width  of  300  ft.,  with  a  jiro- 
posed  depth  of  14  ft.  There  are  four  sites  where  walcr- 
l)ower  might  be  developed,  and  the  net  head  for  all  four 
of  the  sites  is  88  ft.  With  14,000  cu.  ft.  of  water  per 
second  flowing  through  this  waterway  Mr.  Randolph  has 
calculated  that  about  105,000  net  electrical  horse-power 
could  be  developed  at  the  four  sites  available. 

In  1908  the  people  of  the  State  of  Illinois  voted  for  a 
constitutional  amendment  permitting  the  State  to  issue 
bonds  to  the  amount  of  $20,000,000  to  build  the  Lockport- 
Utica  waterway.  Illinois  politics  has  prevented,  however, 
the  carrying  of  this  plan  into  execution.  It  has  been  calcu- 
lated that  the  revenue  from  the  water-power  would  pay 
back  in  eighteen  years  the  money  expended  in  building  the 
waterway.  The  deepening  of  the  Illinois  River  from  Utica 
to  the  Mississippi  at  Grafton,  111.,  and  the  deepening  of  the 
Mississippi  from  there  to  the  Gulf  must  be  carried  on  by 
the  national  government.  Congress  has  not  done  anything 
on  the  subject,  however,  although  President  Taft  referred 
most  encouragingly  to  the  project  in  a  recent  message. 

A  T4-ft.  channel  can  be  maintained  in  the  Illinois  and 
Mississippi  Rivers  from  Utica.  111.,  south  without  a  single 
dam.  The  maintenance  of  the  waterway  from  Utica  to- 
Grafton,  a  distance  of  290  miles,  would  cost,  it  is  estimated, 
about   $2;,ooo   a    vear.   as   there    is    little   sediment   in    the 


Illinois  Rivir.  I'.ul  in  the  Mississippi,  from  the  mouth  of 
the  Illinois  to  the  (julf,  it  is  estimated  that  the  annual 
maintenance  of  a  14-ft.  waterway  would  cost  $6,500,000. 
Between  Cairo,  111.,  and  deep  water  there  are  thirty-six 
bars,  and  the  channel  of  tlie  river  is  constantly  changing. 
The  remedv  is  to  provide  hydraulic  dredges  to  be  in  con- 
stant service.  ciUting  through  the  bars  as  they   form. 


BATTERY  OPERATION  FOR  RAILROAD  TERMINAL 
ELECTRIFICATION. 


The  visit  of  Mr.  Thomas  A.  Edison  to  Chicago  on  Jan. 
5  and  6  served  to  revive  the  talk  of  railroad  terminal  elec- 
trification by  means  of  storage-battery  locomotives  or  motor 
cars,  or  both.  The  subject  was  discussed  unofficially  at 
the  recent  Chicago  convention  of  the  Association  of  Rail- 
way h'lectrical  r.ngineers,  as  related  in  an  article  on  the 
subject  in  the  Electrical  World  of  Xov.  18,  191 1.  page  1227. 
Mr.  Ivdison  is  believed  to  be  convinced  of  the  practicability 
of  battery-driven  locomotives  and  battery-driven  cars  for 
heavy  railroad  work.  While  in  Chicago  he  had  a  con- 
ference with  Illinois  C'entral  and  other  steam-railroad  men 
on  the  subject,  and  they  listened  to  his  views  with  respect 
and  attention,  although  the  proposal  involves  a  radical 
change  from  any  existing  electrically  operated  terminal. 
Mr.  C.  H.  Markham,  president  of  the  Illinois  Central  Rail- 
road, is  reported  to  be  making  a  careful  and  earnest  study 
of  the  practicability  of  the  various  methods  of  terminal 
electrification  proposed  for  his  company's  lines  in  Chicago, 
and  he  is  said  to  have  an  open  mind  toward  the  storage- 
battery  proposal.  Mr.  S.  M.  Felton,  president  of  the  Chi- 
cago Great  Western  Railroad,  is  also  reported  to  be  in- 
vestigating battery-operated  cars,  and  it  is  said  that  pre- 
liminary tests  will  be  made  on  the  Waverly  (la.)  branch 
of  the  road,  which  is  22  miles  long. 

Battery  locomotives  or  cars  could  use  the  present  track 
without  any  contact  rail  or  overhead  construction,  and 
could  interchange  from  one  road  to  another.  Where  loco- 
motives are  used  the  tender  could  contain  the  storage  cells. 
Battery-operated  motor  cars  could  be  u.=ed  for  the  suburban 
service  in  large  cities.  It  is  reported  that  Mr.  Edison  re- 
cently made  an  improvement  in  his  nickel-iron  storage  bat- 
tery that  will  materially  reduce  the  time  required  for 
charging.  If  this  be  true,  the  fact  would  have  an  important 
bearing  on  the  possibility  of  using  storage  battery  locomo- 
tives and  cars  within  the  practical  limits  of  economy  in 
operation. 


NEW  YORK  AUTOMOBILE  SHOWS. 


During  the  i)rescnt  week  no  less  than  three  automobile 
shows  opened  in  New  York  City,  two  of  which  are  still 
running — one  the  Importers'  Automobile  Salon,  in  the 
grand  ballroom  of  the  Hotel  Astor,  Jan.  2-10;  another,  the 
National  .Automobile  Show,  at  Madison  Square  Garden, 
Jan.  6-20.  given  under  the  auspices  of  the  .Automobile 
Board  of  Trade,  and  a  third  managed  by  the  National  Asso- 
ciation of  Automobile  Manufacturers,  in  the  New  Grand 
(^entral  Palace.  Jan.  10-17.  The  shows  in  Madison  Square 
Garden  and  the  New  Grand  Central  Palace  are  no  longer 
competitive,  as  heretofore,  owing  to  the  friendly  relations 
existing  between  the  Automobile  Board  of  Trade  and  the 
older  National  .Association  of  .Automobile  Manufacturers. 
The  show  at  the  Hotel  Astor  consisted  chiefly  of  high-class 
imported  cars,  with  no  electrics,  while  the  other  two  great 
shows  have  electric  pleasure  cars  on  exhibition,  although 
somewhat  difficult  to  find.  It  is  doubtless  due  to  this  ten- 
dency on  the  part  of  the  promoters  of  the  great  automobile 
show's    to    relegate    the    electric    vehicles    to    some    obscure 
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corner  tliat    many   of  the    vvcll-kiii»wii   makers  ni    cKtiric 
vehicles  arc  absent   from  both  shovv.s. 

Dnring  tlie  present  week  the  following  maiiiilacuinrs 
lit  electric  veincles  are  representeil  at  the  show  at  Madison 
Sqnare  Garden,  the  first  week  of  which  is  devoted  to 
pleasure  vehicles:  Anderson  I-'.lectric  Car  Conipany,  Baker 
.Motor  Vehicle  (."ompany,  l-'landers  Manufacturing  (  oni 
pany.  Grimicll  I'.lcctric  Car  ('ompany  and  the  Waverle\ 
Conipany.  At  the  automobile  show  in  the  New  Grand  Cen- 
tral Palace  are  the  following  manufacturers  of  electric 
vehicles:  Argo  Electric  Vehicle  Company,  Columbus  lUiggy 
Company,  Hupp  Corporation.  Ohio  IClectric  Car  (ompany. 
Standard  Electric  Car  Company  and  the  Walker  \ehicle 
Company.  Next  week  at  Madison  Square  Garden,  when 
conmicrcial  vehicles  will  be  on  exhibition,  the  followinj^ 
mamifacturers  will  be  represented:  Anderson  IClcctric  Car 
('ompany.  Baker  Motor  Vehicle  Company,  Bronx  ]'"lectric 
Vehicle  Company,  General  Motors  Truck  Company,  Gen- 
oral  \'ohicle  Company,  Studebaker  Auto  ('ompany,  Ward 
Motor  Vehicle  Company  and  the  Waverley  Company. 

There  arc  no  startling  innovations  in  any  of  the  electric 
vehicles,  but  the  gasoline  automobile  industry  during  the 
past  year  has  striven  to  meet  one  of  the  great  talking  points 
against  the  gasoline  machines  by  evolving  self-starters,  ren- 
dering the  cranking  of  machines  unnecessary.  Over  sixty 
manufacturers  of  gasoline  machines  will  equip  their  cars 
with  solf-starters  during  the  coming  year.  The  systems  of 
self-starters  at  present  evolved  are  as  follows:  Compressed- 
air  starters,  explosive-gas  starters,  electric  starters,  spring 
starters,  lever  and  pedal  starters  and  primers.  Most  of  the 
explosive  starters  use  a  mixture  of  acetylene  gas  and  air, 
which  is  ignited  in  the  usual  way.  In  the  electric  starters 
a  combined  motor  and  generator  operates  either  as  a 
motor  or  generator,  depending  on  whether  it  is  being  used 
for  starting  or  for  igniting  the  charges  and  lighting  the 
lamps.  For  starting  the  engine  the  generator  is  temporarily 
and  automatically  transformed  into  a  motor,  the  energy 
required  to  operate  it  as  such  being  furnished  by  the  storage 
battery.  As  soon  as  the  engine  takes  in  charges  of  gas  and 
commences  to  run  on  its  own  power  the  operator  releases 
the  clutch  which  disengages  the  electric  motor  gear  from  its 
connection  with  the  flywheel,  and  the  motor  then  again 
becomes  a  generator,  its  energy  being  devoted  to  ignition 
and  to  charging  the  storage  battery.  The  other  starters 
are  mechanical  in  their  operation.  The  greater  part  of  the 
self-starters  in  use  are  of  the  explosive-gas  type.  Only  a 
ievf  of  the  gars  are  fitted  with  self-starters  of  the  electric 
type. 

The  electric  generator  outfits  for  lighting  have  also  met 
competitors  by  the  introduction  of  improvements  in  the 
acetylene  lighting  equipments  whereby  a  single  switch- 
turning  movement  from  the  seat  turns  on  the  gas  and 
ignites  the  acetylene  lamps.  Small  gas  tanks  holding  suf- 
ficient acetylene  gas  in  storage  for  from  one  to  two  months" 
lighting,  or  for  3000  engine  starts,  are  now  stated  to  be 
available  throughout  the  country.  The  tanks  when  empty 
can  be  returned  and  a  fresh  tank  attached  for  a  nominal 
fee.  Self-starting  attachments  are  also  coming  into  vogue 
among  the  commercial  vehicles.  The  application  of  self- 
starters  to  gasoline  machines  is  the  most  prominent  feature 
of  the  year,  which  manufacturers  claim  will  be  long  known 
as  the  "self-starter  vear.'" 


rcmarkahir  expansion  of  the  company's  business  to  recall 
that  only  three  years  ago  the  ccjmpany  jjassed  the  100,000- 
kw  mark,  while  it  is  tjniy  ten  years  ago  that  it  passed  the 
20,000-kw  mark.  It  is  prcjbablc  that  the  (  onnnonwealih 
I'.dison  Company  has  reached  the  largest  maximum  outpiii 
and  also  the  largest  kw-hour  ouipui  of  all  the  electric- 
service  systems  in  the  world. 


Maximum  Output  of  200,000-kw  in  Chicago. 

On  Thursday,  Jan.  4,  1912.  the  maximum  output  of 
the  Commonwealth  Edison  Company,  of  Chicago,  reached 
the  figure  of  201,630  kw.  This  is  the  largest  maximum  out- 
put in  the  history  of  the  company  and  is  of  especial  interest 
because  it  marks  the  passing  of  the  200,000-kw  mark,  which 
has  been  looked  forward  to  for  some  time.     It  reveals  the 


THE  BYLLESBY  BANQUET  IN  CHICAGO. 


Thirty  years  ago,  as  a  young  man  who  had  just  left  col- 
lege, Mr.  Henry  M.  Byllesby  was  one  of  that  band  01' 
youthful  enthusiasts  employed  by  Mr.  Thomas  A.  ICdisoii 
in  his  great  work  of  developing  methods  of  generating  and 
distributing  electrical  energy.  Many  of  Mr.  Edison's  assist- 
ants have  risen  to  prominence  in  the  electrical  industry, 
and  Mr.  Byllesby  is  one  of  these.  His  large  organization 
of  engineers  and  managers  of  public-utility  properties  cele- 
brated its  tenth  anniversary  by  a  grand  banquet,  which  was 
the  culmination  of  the  third  annual  convention  of  the 
Byllesby  organization  and  affiliated  companies.  This  ban- 
quet was  held  on  the  night  of  Jan.  5,  1912,  in  the  Gold 
Room  of  the  Congress  Hotel,  Chicago,  and  was  a  notable 
and  brilliant  afifair. 

Mr.  Edison  was  the  chief  guest  among  many  prominent 
men.  Doubtless  it  was  a  proud  moment  for  Mr.  Byllesby 
when  he  sat  with  Mr.  Edison  on  his  right  and  Mr.  Charles 
A.  Coffin  on  his  left  and  faced  a  gathering  of  over  400  men. 
many  of  them  men  of  mark,  assembled  to  do  honor  to  the 
organization  he  has  built  up.  Mr.  Samuel  Insull,  one  of 
the  most  zealous  of  Edisonians,  sat  at  Mr.  Edison's  righi 
'  and  was  the  latter's  lieutenant  and  spokesman.  Mr.  B.  E. 
Sunny,  as  an  old-time  friend,  supported  Mr.  Coffin  on  the 
left.  ' 

Among  the  other  gentlemen  present,  in  addition  to  the 
speakers  to  be  mentioned  later,  were  engineers  and  econo- 
mists like  Mr.  Horace  G.  Burt,  Prof.  T.  L.  Laughlin,  Mr. 
W.  J.  Hagenah,  Dr.  W.  F.  M.  Goss,  Messrs.  E.  W.  Rice, 
Jr.,  Frederick  Sargent  and  Bion  J.  Arnold;  financiers  like 
Messrs.  Charles  L.  Hutchinson.  F.  D.  Stout,  John  J. 
Mitchell,  Byron  L.  Smith  and  Henry  A.  Blair;  lawyers  like 
Mr.  John  S.  Miller  and  Mr.  William  G.  Beale;  railroad 
presidents  like  Mr.  A.  J.  Earling  and  Mr.  S.  M.  Felton; 
merchants  and  manufacturers  like  Messrs.  LaVerne  W. 
Noyes,  A.  C.  Bartlett,  J.  R.  McKee  and  James  Simpson ; 
public-service  administrators  like  Gen.  George  H.  Harries, 
Messrs.  A.  S.  Huey,  Louis  A.  Ferguson  and  John  F.  Gil- 
christ, and  publishers  like  Messrs.  Victor  Lawson,  H.  H. 
Kohlsaat  and  Hugh  M.  Wilson. 

Special  decorations  enhanced  the  attractions  of  the  hand- 
some hall.  Directly  opposite  the  long  speakers"  table  was 
a  facsimile  of  the  signature  of  Thomas  A.  Edison,  standing 
out  from  the  front  of  the  balcony  in  the  light  of  incan- 
descent lamps.  The  balcony  railing  extending  around  the 
room  was  concealed  in  a  mass  of  greenery,  and  at  intervals 
the  names  of  prominent  electrical  scientists  and  inventors, 
like  Faraday,  Henry,  Siemens,  Westinghouse,  Sprague, 
Thomson  and  others,  were  spelled  out  in  electric  light.  At 
one  end  of  the  hall  was  an  electric-light  design  consisting 
of  the  monogram  "H.  M.  B.,"  surrounded  by  the  words 
"Engineers,  Managers"  and  "Tenth  Anniversary."  Above 
the  balcony,  on  the  walls,  were  gracefully  festooned  Ameri- 
can flags  and  the  banners  of  the  states.  Flowers,  ferns  and 
smilax  were  in  profusion  on  the  tables.  A  number  of 
ladies,  including  Mrs.  Edison,  Miss  Edison,  Mrs.  Byllesby 
and  others,  occupied  seats  in  the  balcony,  and  while  the 
dinner  was  in  progress  Mr.  Frank  H.  Jones  arose  and  pro- 
posed a  toast  in  their  honor,  which  was  drunk  with 
enthusiasm. 

The  dinner  was  luxurious  in  all  its  appointments.  One 
of  the  courses  was  pheasant,  and  before  it  was  served  there 
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appeared  a  procession  of  trumpeters  followed  by  cooks  who 
bore  in  triumph  a  group  of  mounted  pheasants,  which,  after 
a  tour  among  the  tables,  was  finally  deposited,  with  a 
flourish,  in  front  of  the  host.  A  crackling  "wireless"  outfit 
in  the  balcony  demanded  frequent  attention,  and  a  number 
of  amusing  mock  telegrams  were  read.  Instrumental  and 
vocal  music  by  talented  performers  as  well  as  chorus  sing- 
ing added  to  the  enjoyment  of  the  evening. 

Mr.  Byllesby  was  the  toastmaster,  and  he  introduced  as 
the  first  speaker  Governor  Adolph  O.  Eberhart,  of  Minne- 
sota, who  made  a  clever  and  witty  speech.  Contrasting 
electrical  work  and  political  activity,  he  said  that,  instead 
of  transformers,  they  have  in  Minnesota  reformers,  both 
step-up  and  step-down.  Again,  it  may  be  noticed  that  if 
you  knock  "1"  out  of  volts  you  have  votes.  The  Governor 
praised  the  development  work  of  H.  M.  Byllesby  &  Com- 
pany and  said  that  the  "electricity-on-the-farm"  movement 
would  do  much  to  stop  the  migration  of  country  boys  to 
the  city.  He  said  that  every  business  concern  would  get 
fair  treatment  in  Minnesota,  and  that  he  believed  in  that 
kind  of  conservation  of  natural  resources  that  permits  this 
generation  to  get  its  fair  share  of  the  benefits  of  con- 
servation. 

A  number  of  letters  and  telegrams  of  regret  were  read. 
One  was  from  Mr.  N.  VV.  Harris,  who  said  that  Edisnn 
had  done  more  for  mankind  than  any  other  living  man. 
Mr.  Harris'  firm  alone  has  purchased  over  $500,000,000  of 
bonds  based  on  the  inventions  of  Edison. 

Mr.  Byllesby  next  proposed  a  toast  to  Mr.  Edison,  with 
a  fine  tribute  to  him  as  a  man  and  an  inventor.  This  toast 
was  drunk  standing,  with  great  cheering  and  enthusiasm. 
As  Mr.  Edison  does  not  make  public  speeches,  Mr.  Insull 
responded  for  him,  saying  that,  as  the  guest  of  honor  could 
not  hear  what  was  being  said  owing  to  his  deafness,  he 
(Mr.  Tnsull)  felt  no  embarrassment  in  declaring  his  con- 
viction that  Edison  is  "the  greatest  private  citizen  of  the 
race  to-day."  The  speaker  sketched  briefly  the  remarkable 
achievements  of  his  old  chief  and  read  the  following,  which 
Mr.  Edison  had  written  down  at  Mr.  InsnlTs  request  as  a 
message  relating  to  the  future : 

"Within  a  comparatively  short  time  coal  will  be  virtuallv 
unknown  as  an  article  of  common  usage.  It  will  become 
more  of  a  curiosity.  Stored  in  vast  power  houses,  its 
energy  will  be  thereby  disseminated. 

"As  the  electric  motor  has  but  one  movement — rotary — 
the  time  is  coming  wlien  the  electric  motor  will  move  the 
world. 

"In  a  few  years  all  of  the  railroad  terminals  of  this 
country  will  be  electrified.  The  main  lines  of  railroad 
systems  in  mountain  regions  where  there  is  water  will  also 
be  electrified,  and  ultimately  all  lines  of  railroads  will  be 
propelled  by  this  motive  power. 

"The  time  is  not  far  distant  when  all  traction  vehicles 
will  be   operated  by  electricity." 

Mr.  Insull  commended  Edison's  example  to  young  men. 
speaking  particularly  of  his  perseverance,  which  all  may 
emulate.  He  read  the  following  message  to  young  men, 
written  by  Edison:  "When  you  get  a  job  pitch  in  for  all 
you're  worth.  Pay  no  attention  to  time.  Eorget  that  there 
is  a  clock.  Work  hard  and  become  more  interested  in  your 
work  than  the  old  man.  Talk  nothing  but  shop,  and  some 
day  when  you  want  to  leave  the  old  man  won't  let  you. 
Instead,  he  will  take  you  into  partnership." 

Rev.  Herman  Page,  D.D.,  of  Chicago,  spoken  of  by  the 
toastmaster  as  the  chaplain  of  the  Byllesby  organization, 
responded  to  the  toast  "Light  and  Power,"  alluding  to  men 
who  invented  and  developed  electric  lighting  as  the  torch- 
bearers  of  civilization. 

Mr.  Charles  A.  Cofiin,  of  New  York,  president  of  the 
General  Electric  Company,  was  introduced  by  Mr.  Byllesby 
in  a  speech  linking  him  with  Mr.  Edison  as  two  great 
Americans.  Mr.  Coffin  spoke  warmly  of  Edison's  great 
work   and   dwelt   on   the   importance  and   beauty  of  work. 


He  praised  the  Governor  of  Minnesota  for  his  enlightened 
views  and  said  that  other  public  men  might  pattern  after 
him.  He  also  paid  tribute  to  Mr.  Insull  for  the  skill,  genius 
and  foresight  exhibited  in  the  extraordinary  engineering 
anri  financial  trimnph  shown  by  the  scientific  manufacture, 
distribution  and  sale  of  electricity  in  Chicago.  The  speaker 
commented  also  on  the  wonderful  capacity  for  organization 
shown  by  Mr.  Byllesby.  He  remarked  on  the  high  position 
of  American  electrical  securities,  and  said  that  the  markets 
of  the  Old  World  and  the  New  World  are  already  com- 
peting for  these  securities. 

Mr.  Charles  G.  Dawes,  president  of  the  Central  Trust 
Company  of  Illinois,  spoke  on  "The  Attitude  of  the  Ameri- 
can Business  Man  Toward  Present  Issues."  His  speech 
was  a  spirited  appeal  for  fair  treatment  of  the  leaders  of 
industry — the  men  who  have  power  to  put  wealth  in  motion. 
These  men,  he  said,  have  to  account  to  investors  more 
strictly  than  political  agitators  have  to  account  to  voters. 
The  present  agitation  against  restraint  of  trade  is  not  an 
attack  on  corporations,  but  on  industry  itself  as  now  or- 
ganized. Mr.  Dawes  defended  the  Chicago  meat  packers, 
now  on  trial  for  alleged  violation  of  the  Sherman  law,  who 
have  been  attacked  unfairly,  he  said.  The  American  busi- 
ness man  must  enter  politics.  Eurther,  there  must  be  some 
way  by  which  an  honest  man  may  know  what  restraint  of 
trade  is  lawful  and  what  is  unlawful. 

Mr.  George  M.  Reynolds,  president  of  the  Continental 
and  Commercial  National  Bank  of  Chicago,  made  the  last 
speech  of  the  evening.  His  subject  was  "Keeping  Up  with 
the  Times,"  and  he  voiced  an  appeal  for  old-fashioned 
thrift,  simplicity  and  good  sense.  Toil  and  patience,  the 
simple  life,  the  creation  of  a  sane  public  sentiment — such 
qualities  as  these  are  needled  to  solve  the  problems  of 
modern  existence. 


THE  BYLLESBY  CONVENTION. 

The  tenth  annual  convention  of  H.  M.  Byllesby  &  Com- 
pany, engineers  and  managers,  was  held  in  the  Elorentine 
Room  of  the  Congress  Hotel,  Chicago,  Jan.  2  to  5.  Nearly 
300  persons  were  present  for  the  sessions,  representing  the 
executive,  operating  and  engineering  staffs  of  the  Byllesby 
companies,  which  now  furnish  public-utility  services  in  192 
municipalities  in  eighteen  states.  Mr.  H.  M.  Byllesby. 
president  of  the  company,  opened  the  convention  Tuesday 
morning  with  a  welcoming  address,  which  was  mentioned 
in  the  Electrical  World  of  last  week. 

On  Tuesday  afternoon,  following  a  brief  introductory 
address  by  the  chairman  of  the  convention,  Mr.  T.  K.  Jack- 
son, of  Mobile,  Ala.,  the  first  paper  on  the  program. 
"Steam-Heating  Economics,"  was  presented  by  Mr.  A.  E. 
Stevens,  of  Minot.  N.  D.  After  outlining  the  conditions 
desirable  for  an  exhaust-steam-heating  plant,  average  tem- 
peratures, seasons,  coincidence  of  electrical  and  heating 
load-curves,  compactness  of  community,  cost  of  installint; 
and  operating  plant,  etc.,  the  author  described  modern  dis- 
trict-heating equipment,  use  of  back-pressure  valves,  sep- 
arators, by-passes,  pressure  boosters  and  other  fittings.  He 
also  outlined  the  principles  of  the  vacuum  and  simple  back- 
pressure systems,  stating  the  advantages  and  drawbacks  of 
each.  Mr.  Stevens  then  discussed  construction  details  of 
the  outside  piping  plant,  arrangement  of  cross-connections, 
choice  of  pipe  sizes,  provision  for  drainage,  etc.  He  advo- 
cated the  sale  of  steam  heat  on  a  metered  basis,  avoiding 
the  waste  usually  found  with  flat  rates.  After  all.  he 
pointed  out,  the  over-all  operation  of  the  plant  must  be 
considered,  not  its  separate  technical  efliciencies.  The 
gross  steam-heating  revenue  from  a  station  properly  de- 
signed, he  said,  should  equal  66  to  100  per  cent  of  the  cost 
of  the  coal  burned ;  operation  then  becomes  profitable. 

In  opening  the  discussion  Mr.  W.  H.  Brown,  of  Grand 
Porks.  N.  D..  said  that  the  back-pressure  required  in  cold 
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wtMtlicr  ti)i)  (iltfii  oxorcils  5  lb.,  stiiiiclimrs  naclimji  S.5  lb., 
at  a  scrioiKs  cost  of  engine  cflkicncy.  Mr.  Saimicl  Kahii, 
of  Mliicficld.  VV.  \'a..  observed  that,  liiinscif  an  operator 
of  a  vaciimn  heating  system,  he  could  well  recomineml  the 
straight-i)res.sure  system,  for  the  cc)mi)licatioiis  of  the 
former  had  proved  very  unsatisfactory.  In  analyzing  costs 
of  combined  |)lants.  he  suggested  that  1  lb.  of  coal  be 
allowed  for  each  .200  watt-hours  geiu'iatcd,  all  over  ibis 
being  charged  to  the  beating  service. 

.\lr.  II.  Koyd  Hrydon.  I'hicago,  said  that  the  cost  ol  fur 
nishing  steam  heat  must  be  analyzed  carefully  and  may 
often  be  found  to  involve  a  loss  instead  of  a  |)rofit.  The 
investment  in  the  plant,  he  said,  may  range  from  $7  to  $10, 
and  as  high  as  $20,  per  foot  of  main.  Mr.  T.  K.  Jackson 
citcti  an  instance  where  3  deg.  temperature  drop  in  the  out- 
going mains,  2  deg.  in  the  returns  and  the  loss  of  5  per  cent 
of  the  water  circidated  in  a  hot-water  system  reduced  the 
total  efficiency  25  per  cent.  Mr.  Stevens  said  that  with  a 
booster  a  former  back-pressure  of  12  lb.  was  reduced  to  3 
lb.  Mr.  W.  F.  Raber,  of  Pueblo,  Col.,  estimated  $7  per  foot 
of  main  to  cover  the  cost  of  mains,  service  taps,  traps, 
meters,  etc.,  in  the  average  steam-heating  plant.  Mr.  H.  11. 
Jones  followed  with  a  paper  on  the  "The  Suburban  Distri- 
bution of  High-Pressure  Gas." 

Mr.  H.  E.  Morton,  of  Albany.  Ore.,  opened  Wednesday 
morning's  session  with  a  discussion  of  "Ways  and  Means 
of  Building  Up  Profitable  Business  in  Small  Towns  Where 
the  Investment  Is  Large."  Besides  rigid  economy  and  the 
reduction  of  operating  expenses  to  a  mininmm  (although 
not.  of  course,  to  the  injury  of  service),  the  author  recom- 
mended imbuing  each  employee,  in  whatever  capacity,  with 
the  spirit  of  the  company — to  make  friends  for  it  and  to 
solicit  for  it  all  possible  new  business.  Present  consumers 
should  be  urged  to  take  more  service,  residence  customers 
being  encouraged  to  use  heating  appliances  and  stores  to 
extend  their  window  lighting  and  to  put  in  motor-driven 
machines,  fans,  etc.  Such  additional  business  avoids  extra 
company  investment  and  may  therefore  be  very  profitable. 
Display  lighting  can  often  be  advantageously  furnished  on 
fiat  rates  and  motors  rented  or  sold  on  payments,  all  to  the 
end  of  increasing  customers'  consumption.  The  subject  was 
discussed  by  Messrs.  M.  D.  Spencer.  Everett,  Wash. ;  B.-  H. 
Cowperthw^ait,  Faribault,  A-Iinn. ;  L.  G.  Gresham,  Blue- 
field.  W.  Va.;  R.  J.  Mack,  Fort  Smith,  Ark.;  H.  L.  Jack- 
man,  Eureka.  Cal. :  W.  F.  Raber,  Ottumwa,  la. ;  A.  Larney. 
St.  Paul.  Minn.;  E.  L.  Callahan.  Chicago,  111.,  and  J.  C. 
McGuire.  Mankato,  Minn. 

"Points  of  Contact  with  the  Public"  was  the  title  of  the 
next  paper,  presented  by  Mr.  W.  H.  Hodge,  publicity  man- 
ager for  the  Byllesby  companies.  Mr.  Hodge  cited  exam- 
ples of  pleasant  relations  between  corporation  and  public 
in  communities  where  properties  are  operated  under  the 
Byllesby  policy,  earning  generous  and  friendly  treatment 
in  return  for  courteous  fair  dealing  to  all.  Such  a  public 
attitude  cannot  be  valued  too  highly  when  questions  of 
franchise  rights,  rates,  extensions,  improvements,  etc..  are 
up  for  action.  The  local  company's  character  is  largely 
personalized  in  its  manager,  who  should  be  ctccessible  to 
every  customer.  Pains  must  be  taken  to  avoid  fancied 
slights  or  annoyances  to  customers,  and  any  patrons  be- 
lieving themselves  aggrieved  should  receive  every  efifort 
toward  adjustment.  Department  meetings  within  the  local 
company  were  also  advised.  In  closing,  the  author  said : 
"Because  we  operate  monopolies  w'e  must  treat  our  cus- 
tomers better  than  competitive  business  institutions,  and 
we  must  make  it  plain  to  the  public  that  such  is  the  fact.' 
Mr.  W.  B.  McDonald,  of  Kalispell,  Mont.,  objected  to 
large-space  newspaper  advertisements  which  may  wrong- 
fully impress  the  public  with  the  idea  that  the  company  is 
enjoying  excessive  profits.  Instead,  he  said,  modest  space 
should  be  used  and  news  stories  given  out  regarding  new- 
plant  improvements  and  extensions. 

Mr.  B.  \\'.  Lvnch.  of  Bluefield.  W.  Va..  in  his  paper  en- 


titli-(l  ■■  riic  Accoimiaiii  m  Public  .Service  (  orporations," 
referred  to  the  importance  of  the  accountants  work  in  cre- 
ating confidence  in  the  company.  Such  accountants  must 
be  more  than  mere  bookkeepers.  Mills  to  customers  should 
le  issued  regularly,  ("barges  must  be  carefully  classified 
under  capital,  construction,  maintenance  and  operating  ac 
Counts,  and  taxes  shoidd  be  apportioned  imder  the  monthly 
statements.  Where  a  product  of  one  department  is  used  by 
another  it  should  be  charged  for  at  cost,  including  all  its 
c'leinents.  While  this  analysis  is  generally  simple,  it  may  be- 
come a  little  obscure  in  the  case  of  steam-heating  ;iccf)unt- 
ing. 

Mr.  Arthur  Young,  of  Arthur  Young  &  Company,  ccr- 
II lied  public  accotmtants,  Chicago,  said  that  the  cost  of 
getting  new  bnsiness  may  be  treated  under  (i)  current  ex- 
penses, (2)  debt  to  be  wiped  out  fluring  term  of  franchise, 
and  (3)  as  a  capital  charge.  Newspapers  require  heavy 
investments  for  securing  circulation,  but,  having  no  term  of 
franchise,  consider  this  early  expense  as  capital  invest- 
ment. For  public  utilities  the  two  classifications  last 
named  are  now  favored  by  many  state  commissions,  al- 
though, said  Mr.  Young,  there  appear  to  be  advantages 
from  writing  off  such  debt  during  the  franchise.  Cost  of 
securing  future  business,  however,  must  not  be  confused 
with  cost  of  holding  present  business.  Mr.  A.  S.  Huey, 
\  ice-president  of  H.  M.  Byllesby  &  Company,  declared  that 
the  costs  of  securing  business  during  unproductive  periods 
should  be  capitalized. 

Mr.  George  B.  Caldwell,  of  the  Continental  and  Com- 
mercial National  Bank  of  Chicago,  spoke  next  of  the  rela- 
tion of  banking  to  utility  management  and  operation.  Sub- 
stantial properties  operated  by  responsible  men  are  now 
required  to  attract  the  interest  of  bond  houses,  he  declared, 
for  the  days  of  quick  sales  and  "unloading"  at  exorbitant 
profits  are  gone.  Mr.  Caldwell  also  referred  to  the  increas- 
ing bond  market  afforded  by  Chicago,  this  business  having 
grown  tenfold  in  ten  years. 

Mr.  Harold  Almert,  Chicago,  cited  an  instance  where  a 
large  investment  made  to  secure  new  customers  resulted 
in  such  an  increase  in  business  that  the  diminished  cost  of 
production  soon  paid  for  the  expenditure.  It  therefore  ap- 
pears, said  Mr.  Almert,  that  one  may  be  justified  in  assign- 
ing to  capital  charge  almost  any  expenditure  which  in- 
creases the  volume  of  business.  Mr.  N.  1.  Garrison,  of 
Fort  Smith,  Ark.,  disagreed  with  the  views  already  ex- 
pressed, and  presented  examples  of  two  companies  in  one 
of  which  superior  brains  and  managerial  ability  alone  had 
created  a  capital  value  of  $100,000.  The  value  of  a  plant 
may  vary  with  the  population  it  serves,  so  that  efforts  to 
increase  that  population  may  be  properly  chargeable  to 
capital  account,  as,  indeed,  may  be  any  other  expenses 
which  permanently  increaSfe  its  earnings.  Mr.  Henry  Wil- 
mering,  Oklahoma  City,  Okla.,  advocated  capitalizing  all 
working  assets,  including  expenditures  for  new  business. 

Mr.  J.  R.  McKee,  of  New  York,  chairman  of  the  power- 
transmission  committee  of  the  National  Electric  Light  As- 
sociation, next  discussed  the  development  of  water-powers 
on  public  domains,  quoting  from  the  utterances  of  Mr. 
Walter  Fisher,  Secretary  of  the  Interior,  that  official's 
views  on  regulation  of  water-powers  and  the  rights  of  the 
federal  and  state  governments.  The  present  conditions  of 
governmental  water-power  permits  are  unsatisfactory,  but  1 
suggestions  are  welcomed  by  the  Secretary  and  much  J 
progress  has  been  made  in  the  year  past  toward  a  broader 
view  by  the  authorities  and  conservationists.  Mr.  F. 
Stearns,  Chicago,  traced  the  recent  industrial  trend,  bui 
showed  that  the  fair  position  of  the  business  interests  is  at 
last  being  presented  to  the  public.  Mr.  F.  "V.  Holman.  of 
Portland,  Ore.,  referred  to  the  present  broad  application 
of  the  interstate-commerce  law  which  seems  to  transfer 
many  of  the  sovereign  rights  of  the  state  to  a  mere  cen- 
tralized bureau.  The  speaker  insisted  on  autonomy  as  a 
remedy  for  paternalism  and  socialism. 
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Ihe  rest  of  the  afternoon  session  was  given  over  to  a 
■pow-wow."  at  which  those  present  were  encouraged  to 
tell  what  had  been  done  in  their  localities.  Among  the 
informal  speakers  were  Messrs.  T.  K.  Jackson,  W.  R.  Moli- 
nard,  H.  L.  Jacknian,  E.  Holcomb.  A.  Larney,  J.  VV.  Gil- 
lette, W.  F.  Raber,  H.  FI.  Jones,  H.  I.  Ward,  C.  M.  Brewer 
and  J.  F.  Owen,  who  spoke  interestingly  of  results  accom 
plished  by  their  own  companies  during  the  last  year. 

Mr.  W.  R.  Molinard.  of  Oklahoma  City,  Okla.,  opened 
Thursday's  session  with  his  paper  on  "Staflf  Co-operation 
Toward  Better  Relations  and  Increased  Efficiency  of  Em- 
ployees." The  speaker  compared  the  central  station's  or- 
ganization with  that  of  an  army  whose  individual  mem- 
bers are  inspired  with  self-reliance,  courage,  cheerfulness 
and  initiative.  He  also  described  welfare  work  for  em- 
ployees, and  especially  that  done  by  the  Oklahoma  company 
in  organizing  its  club.  Mr.  .Molinard  deprecated  the  award 
of  bonuses  to  employees,  objecting  that  men  should  not  be 
rewarded  for  doing  their  simple  duties.  P^mployees'  sug- 
gestions for  improvements  should  be  encouraged,  he  de- 
clared, and  the  line  of  promotion  followed,  where  possible, 
within  the  organization.  Mr.  W.  W.  .S.  Butler,  of  Stock- 
ton, Cal..  took  exception  to  the  "soldier"  analogy,  pointing 
out  that  central-station  forces  are  recruited  from  the  high- 
est class  of  men.  He  also  approved  of  encouragement  and 
commendation  of  employees'  work,  accompanied  by  a  lib- 
eral wage,  not  necessarily  limited  by  the  market  value  of 
such  services. 

Mr.  Isaac  Milkewitch,  of  the  law  firm  of  Cummins. 
Stearns  &  Milkewitch,  Chicago,  followed  with  a  discussion 
of  state  and  municipal  jurisdiction  over  public-service  cor- 
porations. In  ancient  times  certain  public  callings  were 
regulated  because  so  scarce  as  to  be  monopolistic.  Later 
all  business  became  private  and  regulation  ceased.  With 
the  revival  of  public  callings  or  utilities  the  governmental 
regulative  function  has  again  become  active.  The  right 
to  regulate  an  industry  does  not  depend  on  any  use  by  it  of 
a  franchise,  but  is  superior  to  such  restrictions.  Organized 
industrial  giants  should  be  regulated,  said  the  speaker,  and 
encouraged  to  expand  and  operate  with  increased  efficiency. 

Referring  to  appraisal  work.  Mr.  Harold  Almert,  Chi- 
cago, explained  its  reasons  and  importance.  He  also  de- 
fined "going  value"  or  the  "value  of  an  established  in- 
come." In  some  cases  depreciation  and  obsolescence  may 
lie  entirely  overlooked,  and  the  speaker  gave  an  instance 
where  a  large  property  apparently  in  good  financial  condi 
tion  and  paying  dividends  had  really  been  only  returning 
its  stockholders  their  principal  in  instalments  and  had 
meanwhile  shrunk  in  value  by  several  million  dollars.  In- 
vestments in  utilities  demand  a  fair  return,  considering 
their  slight  element  of  risk,  since  even  farm  loans  fully 
secured  now  command  7  per  cent.  In  closing.  Mr.  Almert 
said  that  the  engineer  should  be  a  publicist  actuated  by  the 
highest  ideals  for  his  profession,  which,  unlike  other  so- 
called  "learned"  groups,  has  naught  to  divert  it  from  search 
of  the  clear,  cold  truth. 

Mr.  E.  L.  Callahan,  Chicago,  followed  with  a  talk  on 
new-business  methods  and  representative  installations 
among  the  Byllesby  companies,  illustrated  by  a  number  of 
lantern  slides  of  motor  drives,  lighting,  etc.  Mr.  Miller 
F.  Moore,  the  general  manager  of  the  first  Edison  com- 
pany, was  introduced  by  Mr.  Byllesby,  once  his  employee, 
and  gave  some  interesting  reminiscences. 

"They  Only  Rise  to  Command  Who  Have  Learned  to 
Obey"  was  the  text  of  an  address  by  Gen.  George  H.  Har- 
ries, of  Louisville.  Ky.,  in  which  he  spoke  of  the  necessity 
of  di.scipline  to  the  fullest  development  of  the  organization 
and  the  individual.  General  Harries  counseled  balance  in 
mind  as  in  temper  under  all  circumstances,  and  reminded 
his  auditors  that  the  position  of  command  is  frequently  one 
of  anxiety. 

.^fter  luncheon  Mr.  Otto  E.  Osthoff.  vice-president  and 
chief  engineer  of  Messrs.  IT.  M.  Byllesby  &  Company,  gave 


an  illustrated  talk  on  the  properties  of  the  company,  whicli 
now  niclude  forty-two  groups,  serving  192  municipalities 
in  eighteen  states  in  all  parts  of  the  country. 

Mr.  W.  F.  Raber,  of  Pueblo,  Col.,  was  unanimousl> 
eiected  as  chairman  for  the  1913  convention,  and  presided 
during  the  remainder  of  the  present  meeting.  He  appointed 
.Mr.  F.  W.  Insull,  also  of  Pueblo,  to  act  as  secretary  for  tin- 
convention,  succeeding  Mr.  R.  E.  l-lower.  of  Mobile,  Ala., 
who  acted  in  that  capacity  with  the  former  chairman,  Mr. 
Jackson. 

"The  Attitude  of  the  Manager  Toward  His  .\ew-Busi- 
ness  Department"  was  the  title  of  a  paper  read  on  l-riday 
morning  by  Mr.  Alex.  F.  Douglas,  of  Portland,  Ore.  Him- 
self a  new-business  man.  Mr.  Douglas  emphasized  the  im 
Ijortance  of  campaign  work  by  the  contract  department 
with  which  the  local  manager,  he  said,  should  keep  the 
closest  touch.  Monthly  meetings  will  enable  all  parties  to 
co-operate  to  better  advantage.  The  new-business  depart- 
ment, declared  the  speaker,  should  be  provided  with  at- 
tractive offices  and  surroundings,  as  well  as  technical  pub- 
lications from  which  to  obtain  installation  data  and  sales 
suggestions.  Plant  and  load  conditions  should  be  explained 
to  the  business  getters  that  they  may  concentrate  their  ef- 
forts on  the  most  desirable  business.  Messrs.  J.  W.  Gil- 
lette. N.  C.  Draper.  R.  M.  Jennings,  H.  L.  Jackman  and 
F.  H.  Tidnam  took  part  in  the  discussion. 

Mr.  R.  J.  Graf  followed  with  an  account  of  the  work 
of  the  Byllesby  Investment  Club  for  employees.  Mr.  T. 
C.  Martin,  secretary  of  the  National  Electric  Light  Asso- 
ciation, spoke  of  the  plans  and  accomplishments  of  the  cen- 
tral-station men's  organization,  which  now  numbers  io,20f' 
members.  In  the  afternoon  Mr.  Thompson,  of  Orange,  X 
[..  explained  the  construction  and  performance  of  the  Edi 
son  nickel-iron  storage  battery  in  vehicle  and  truck  usr. 
aided  by  lantern-slide  and  moving-picture  illustrations. 

Mr.  C.  .A.  Coffin,  president  of  the  General  Electric  Com- 
|)any,  spoke  briefly,  and  was  followed  by  Messrs.  E.  W. 
Rice,  Jr.,  and  J.  R.  Lovejoy.  of  the  same  company.  The 
appearance  at  this  time  of  Mr.  Thomas  A.  Edison  in  the 
hall,  accompanied  by  Mr.  Samuel  Insull,  brought  the  con- 
vention to  its  feet  with  prolonged  applause.  Mr.  Insull 
acknowledged  the  homage  for  Mr.  Edison.  Gen.  G.  H 
Harries  spoke  later,  as  did  also  Messrs.  A.  S.  Huey  and 
J.   H.  Hughes,  of  the  Byllesby  company. 

A  feature  of  the  convention  was  the  noon  luncheons 
served  in  the  session  room.  Music  and  singing  enlivened 
the  lunch  hours,  and  various  prominent  men  present,  both 
within  and  outside  the  Byllesby  organization,  were  called 
to  their  feet  for  brief  speeches.  On  the  evening  of  Jan.  i, 
there  was  a  reception  at  the  home  of  Mr.  and  Mrs.  H.  M 
Byllesby,  4358  Drexcl  .Avenue.  Chicago,  for  those  attend- 
ing the  convention,  and  the  grand  finale  of  the  enthusiastic 
gathering  was  a  brilliant  banquet,  reported  elsewhere  in 
this  issue,  given  in  the  Gold  Room  of  the  Congress  Hotel. 


Massachusetts  Legislative  News. 


The  Massachusetts  Legislature  of  1912,  which  convened 
at  Boston  on  Jan.  3,  will  deal  with  a  number  of  matters  of 
electric-railway  interest,  and  the  disposition  of  the  surplus 
of  gas  and  electric-light  companies  will  be  considered, 
among  other  matters  carried  over  from  last  year.  It  is 
probable  that  another  attempt  will  be  made  to  secure  the 
passage  of  a  law  providing  for  the  electrification  of  the 
steam  railroads  within  the  Boston  suburban  district.  Im- 
portant measures  also  pending  are  the  authorization  of  the 
control  of  the  street-railway  systems  of  the  western  portion 
of  the  State  by  the  New  York.  New  Haven  &  Hartford 
Railroad  and  the  construction  of  a  tunnel  for  electrical 
train  operation  either  unrler  Boston  Harbor  or  under  the 
city  proper  between  the  North  and  South  Stations. 
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M;\V     VORK     lOMMISSION. 

\\  iiliiii  a  lew  ilays  dI"  tlic  fir.st  of  the  yi-ar  a  imiiilitr  oi 
C(ir|M)ralitms  have  applii-tl  to  the  Public  Service  roiiiiiiis 
sioii.  Second  histricl.  I'nr  authority  tn  issue  securities  witli 
tlie  priK'eetls  of  wiiidi  to  reiuiburse  their  ireasiu-ies  for 
Mioiiev  e.\|)eniic(l  for  lixeil  auiouiUs  fr»)Ui  net  incoiue  lu  I  lie 
past.  Ilie  total  of  tlie  ajjplicalious  in  this  class  filed  duriiii; 
the  last  week  was  $i9,Jo5.345.20.  These  expenditures  from 
iticoMu  in  souie  cases  extend  hack  into  the  eighties,  aiul  tiu- 
cause  of  the  large  influx  of  such  applications  at  this  time 
is  that  since  Jan.  i.  igi2,  securities  may  be  authorized  by 
the  conuuission  to  reimburse  the  treasuries  of  corporations 
subject  to  the  stock  and  bond  provisions  of  the  public  serv- 
ice comuussions  law  only  for  the  five  years  next  preceding 
the  date  of  the  application. 

This  provision  of  the  law  was  inserted  by  an  amendment 
passed  by  the  Legislature  of  1910.  Prior  to  that  time  the 
conuuission  was  permitted  to  authorize  securities  for  only 
four  purposes,  namely,  (i)  acquisition  of  property;  (2) 
constriiction,  completion  and  extension  or  improvement  of 
facilities;  (3)  improvement  or  maintenance  of  service; 
(4)  discharge  or  lawful  refunding  of  obligations.  This 
meant  that  if  a  corporation  invested  its  surplus  earnings 
over  fixed  charges  in  fixed  assets  it  could  not  later  reim- 
burse its  treasury  on  account  of  such  expenditures,  and 
as  a  result  the  managers  of  many  corporations  were  im- 
pelled, not  knowing  what  the  future  would  bring  forth,  to 
capitalize  by  the  issuance  of  stocks  and  bonds  every  dollar 
expended  on  their  properties,  even  though  they  did  not 
believe  such  a  practice  to  be  in  accord  with  a  conservative 
financial  policy. 

To  do  away  with  this  necessity  the  law  was  amended  in 
1910,  and  up  to  the  first  of  the  year  corporations  might 
have  included  in  their  applications  expenditures  from  in- 
come as  far  back  as  they  saw  fit,  and  from  now  on  may 
ask  to  be  reimbursed  for  expenditures  during  the  preceding 
five  years.  As  to  the  applications  covering  a  period  prior 
to  1907  it  is  left  to  the  discretion  of  the  commission  whether 
its  consent  shall  be  granted. 

During  the  year  just  closed  the  commission  authorized 
securities  for  the  corporations  under  its  jurisdiction 
amounting  to  $162,581,718.52,  as  follows:  Steam  railroads, 
$119,718,937.52;  electric  railways,  $24,323,500;  gas  and  elec- 
tric corporations.  $17,952,581 ;  telephone  corporations,  $581,- 
700.  The  total  amount  authorized  during  the  four  and  one- 
half  years  of  tJie  commission's  existence  is  $566,469,507.86. 

The  hearing  on  the  complaint  of  several  organizations 
of  engineers  operating  isolated  plants  in  New  York  City 
alleging  that  discriminatory  rates  are  given  by  the  New- 
York  Edison  Company  to  large  users  of  energy  w^as  con- 
tinued on  Thursday  afternoon,  Jan.  4,  before  Commissioner 
Maltbie.  of  the  Commission  for  the  First  District.  The 
greater  part  of  the  hearing  was  taken  up  with  the  endeavors 
of  counsel  for  the  complainants  to  obtain  permission  to 
read  verbatim  extracts  from  a  large  number  of  the  standard 
rider  and  contract  forms  into  the  record  of  the  proceedings 
after  he  had  already  offered  these  forms  as  a  whole  by 
name  as  exhibits  in  the  case  and  they  had  been  marked  as 
such  and  noted  upon  the  record.  His  object  in  doing  this, 
counsel  said,  was  to  present  his  case  in  an  analytical  way. 
He  believed  it  pertinent,  therefore,  to  review  the  various 
forms  under  which  the  company  does  business  before  the 
commission  and  those  connected  with  the  case,  and  wished 
the  extracts  read  into  the  record  for  subsequent  reference 
in  the  case.  After  prolonged  discussion  the  commission 
ruled  that  it  was  unnecessary  and  a  waste  of  time  to 
encumber  the  record  with  voluminous  data  already  on  file 
at  the  offices  of  the  commission,  to  which  all  persons  had 
access,  and  that  such  portions  of  the  exhibits  as  counsel 
desired  to  cite  for  refreshing  the  memories  of  witnesses 
might  be  cited,  but  would  not  be  read  into  the  record. 


When  thi.s  rulnig  had  been  given  counsel  for  the  com- 
plainants examined  the  treasurer  of  the  New  York  Kdison 
Company  upon  the  several  light  and  power  contracts  be- 
tween his  company  and  various  of  its  custtjuiers  from  whom 
is  leases  space  on  the  premises  served  for  substation  pur- 
poses. Counsel  for  the  company  (jbjccted  to  intrcjdiiction 
of  these  forms  and  the  general  procedure  on  the  ground 
of  irrcUvancy,  particularly  in  the  case  of  examination  into 
contracts  for  su])plyiiig  light,  power  and  steam  to  the  new 
•  icner.il  Post  Oflice,  contending  that  contracts  between  the 
ooinp;in\  ;iiid  the  government  were  not  within  the  juris- 
iliclion  of  the  commission  and  had  no  bearing  on  the 
present  issue. 

With  an  intent  to  show  that  the  company  was  strtjiigly 
opposed  to  competition  in  any  form,  counsel  for  the  com- 
plainants called  counsel  for  the  Edison  company  and  ques- 
tioned him  upon  his  connection  with  a  number  of  cases  in 
which  as  counsel  for  that  company  he  had  opposed  the 
granting  of  franchises  to  other  companies  in  the  city. 
Aside  from  a  statement  that  he  would  not  disclose  relations 
between  himself  and  any  client  and  a  pithy  denunciation 
of  the  motives  of  the  complainants  in  filing  the  complaint, 
nothing  of  moment  was  obtained  from  the  witness.  The 
auditor  of  the  company  was  examined  upon  the  meaning 
of  parts  of  several  annual  reports  of  the  company,  and 
the  hearing  adjourned  until  Thursday,  Jan.  11,  at  2:30  p.  m. 

The  New  York  Public  Service  Commission,  Second  Dis- 
trict, has  rendered  a  decision  authorizing  the  issue  of  securi- 
ties for  the  construction  of  the  line  of  the  Hudson  River  & 
Eastern  Traction  Company  from  Ossining  to  White  Plains, 
a  distance  of  16  miles.  The  representatives  of  the  com- 
pany declared  that  the  construction  of  the  road  was  de- 
pendent wholly  upon  the  issue  of  bonds  for  the  amounts 
needed,  and  that  stock  would  not  be  subscribed  for  the 
enterprise.  The  commission,  in  authorizing  the  construc- 
tion to  proceed  in  accordance  with  this  representation, 
states  that  it  faced  the  alternative  of  preventing  the  con- 
struction or  permitting  the  company  to  build  upon  bonds. 
It  cannot  prove  that  the  returns  will  not  be  as  great  as 
those  claimed  by  the  company.  The  commission  still  ad- 
heres to  the  opinion  that  capitalization  should  be  divided 
between  stock  and  bonds,  and  that  bonds  should  not  be 
permitted  beyond  an  amount  on  which  the  enterprise  will 
be  practically  certain  to  be  able  to  pay  interest.  The  total 
amount  of  bonds  which  the  company  asked  permission  to 
issue  was  $850,000,  and  it  was  expected  to  realize  80  per 
cent,  or  $680,000,  on  these.  The  commission  finally  allowed 
a  bond  issue  of  $806,000.  It  was  unwilling  to  allow  securi- 
ties to  be  issued  for  a  deficit  arising  from  the  operation  of 
a  portion  of  the  line.  It  was  also  unwilling  to  authorize 
tlie  issue  of  $50,000  stock  to  Mr.  F.  A.  Stratton  in  settle- 
ment of  claims  for  promotion  and  procuring  franchises  and 
rights-of-way.  The  commission  believes  that  Mr.  Stratton 
is  entitled  to  something  for  services  rendered.  The  com- 
mission definitely  disavows  any  responsibility  to  the  pur- 
chasers of  bonds  as  to  the  earning  power  of  the  road  or 
the  probability,  or  possibility  even,  of  the  road  paving  fixed 
charges. 

MASSACHUSETTS    COMMISSION. 

The  Gas  and  Electric  Light  Commission  has  issued  an 
order  approving  the  application  of  the  Salem  Electric  Light- 
ing Company  for  authority  to  issue  5000  shares  of  new 
capital  stock  of  the  par  value  of  $250,000,  the  proceeds  to 
be  applied  to  the  cost  of  plant  additions.  The  notes  of  the 
company  on  June  30  last  amounted  to  $255,000,  and  the 
board  finds  that  all  of  these  appear  to  have  been  issued  on 
account  of  additions  to  plant,  except  $27,500  borrowed  to 
enable  the  company  to  pay  an  extra  dividend  just  before  the 
control  of  the  corporation  was  acquired  by  the  present 
owners.  Coupon  notes  for  $50,000  which  were  issued  in 
1901  to  meet  a  part  of  the  cost  of  plant  additions  pre- 
viously made  and  which  were  outstanding  at  the  time  of 
the  hearing  and   have   since  matured   are   included   in  the 
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ordinary  promissory  notes  of  the  company  as  above  stated ; 
so  also  are  the  cost  of  additional  land  purchased  during  the 
fiscal  year  1910,  amounting  t6  $30,000,  and  an  expenditure 
of  nearly  $50,000  for  underground  conduits.  The  plans  of 
the  company  contemplate  an  additional  expenditure  for 
underground  work  amounting  to  about  $175,000.  The  board 
approves  the  issue  of  4400  shares  at  the  price  of  $90  per 
share  as  determined  by  the  directors,  the  par  value  be- 
ing $50. 

The  Gas  and  l-Jeclric  Light  Commission  has  issued  an 
order  approving  the  application  of  the  Worcester  Suburban 
Electric  Company  for  authority  to  issue  new  capital  stock 
of  the  par  value  of  $125,000.  The  board  approves  the  price 
fixed  by  the  directors,  $100  per  share.  It  appeared  at  the 
hearing  on  this  petition  that  the  company  had  outstanding 
promissory  notes  to  the  amount  of  $200,000  and  also  ac- 
counts payable  for  about  $31,000,  a  portion  of  which  was 
on  account  of  additions  to  the  plant.  It  also  appeared  that 
between  June,  1910,  and  September,  191 1,  $152,000  had 
been  expended  on  account  of  the  plant.  On  Nov.  30  last 
the  company's  notes  had  increased  to  $230,000.  Some  ques- 
tion developed  at  the  hearing  as  to  whether  certain  items 
of  the  above  expenditures  were  properly  capitalizable.  In 
view, .  however,  of  an  evident  expenditure  for  new  plant 
equivalent  to  the  par  value  of  th^  amount  of  stock  named 
in  the  petition,  the  board  deems  it  advisable  to  approve  at 
this  time  an  issue  of  new  stock  to  that  amount,  reserving 
without  prejudice  the  questions  raised  to  be  considered 
whenever  the  board  may  be  asked  to  pass  upon  the  question 
of  a  further  issue  of  stock.  The  proceeds  of  the  issue  are 
to  be  applied  to  the  cancellation  of  an  equal  amount  of  the 
obligations  of  the  company  represented  by  its  promissory 
notes  outstanding  on  Sept.  30,  191 1,  and  to  no  other  pur- 
pose. 

The  Highway  Commission,  which  has  supervision  over 
telephone  and  telegraph  companies,  has  taken  up  the  ques- 
tion of  pole-line  and  wire  installation  on  the  public  thor- 
oughfares with  several  of  the  largest  public-utility  com- 
panies, to  secure  suggestions  as  to  what  would  be  the  best 
method  of  location  and  construction,  and  it  intends  in  the 
near  future  to  attempt  to  draw  some  standard  specifications 
which  will  be  applicable  to  all  highways  and  to  all  pole 
and  wire  locations  thereon,  to  secure  additional  protection 
to  signaling  circuits  from  lines  carrying  current  at  high 
voltage. 

WISCONSIN    COMMISSION. 

The  commission  has  authorized  the  Wausau  Street  Rail- 
way Company  to  issue  $350,000  par  value  of  bonds,  to  bear 
interest  at  the  rate  of  5  per  cent  per  annum,  payable  semi- 
annually on  the  first  days  of  January  and  July,  and  to  be 
secured  by  a  mortgage  or  trust  deed  issued  to  the  Wisconsin 
Valley  Trust  Company,  of  Wausau.  The  certificate  stipu- 
lates that  the  bonds  are  to  be  issued  in  exchange  for  the 
outstanding  bonds  of  the  company  and  in  payment  of  an 
amount  due  on  a  certain  water-power  contract;  to  provide 
the  company  with  funds  to  pay  outstanding  bonds  not  ex- 
changed and  outstanding  notes  and  accounts  due,  such  in- 
debtedness having  been  incurred  by  reason  of  extensions 
and  additions  made  to  the  property  and  for  purposes  prop- 
erly chargeable  to  its  capital  account;  for  stock  of  the 
Wisconsin  Valley  Improvement  Company ;  for  the  construc- 
tion of  a  steam  auxiliary  power  plant  and  transmission  line; 
for  street-railway  extensions;  for  development  of  water- 
power  and  additions  to  the  water-power  plant;  for  exten- 
sions and  additions  to  its  electric  light  and  power  system. 
All  proposed  expenditures  were  duly  investigated  by  the 
commission  and  were  found  to  be  for  proper  and  lawful 
purposes. 

Preliminary  testimony  has  been  taken  in  the  matter  of  the 
application  of  Frank  Winter,  of  La  Crosse,  for  the  physical 
connection  of  the  La  Crosse  Telephone  Company  and  the 
Bell   Telephone   Company.     The  case  arose   in   connection 


with  tile  law  passed  by  the  last  Legislature  providing  for 
the  physical  connection  of  telephone  systems,  and  it  is  the 
inteiitiun  of  the  Bell  Telephone  Company  to  test  the  law 
and  the  commission's  jurisdiction  in  the  matter  before  com- 
plying with  the  law  in  the  present  case  or  in  the  many  other 
cases  where  physical  connection  with  the  Bell  system  has 
been  requested.     The  hearing  is  to  be  continued. 

The  Mineral  Point  Public  Service  Company  has  been 
authorized  to  issue  $23,000  par  value  of  stock  and  $42,000 
par  value  of  5  per  cent  bonds,  the  latter  to  be  secured  by 
a  mortgage  issued  to  the  First  Savings  &  Trust  Company, 
of  Milwaukee.  The  stock  and  bonds  are  to  be  issued  and 
exchanged  for  all  property  and  equipment  used  in  connec- 
tion with  and  as  a  part  of  the  electric  and  steam-heating 
departments  of  the  Mineral  Point  Electric  Light  Company. 
The  Mineral  Point  Public  Service  Company  has  also  been 
authorized  to  issue  $127,000  par  value  of  stock  and  $75,000 
par  value  of  5  per  cent  bonds.  The  latter  are  to  be  dated 
Feb.  I,  1912,  to  mature  Feb.  i,  1932,  and  the  interest  is  to 
be  payable  semi-annually  on  the  first  days  of  February  and 
August.  This  issue  of  stock  and  bonds  was  authorized  for 
the  purpose  of  supplying  the  company  with  funds  for  ac- 
quiring the  necessary  real  estate  and  reconstructing  the 
plant  of  the  Mineral  Point  Electric  Light  Company,  and 
for  purchasing  and  installing  the  necessary  equipment  and 
for  erecting  transmission  lines. 

The  commission  has  canceled  the  certificate  issued  to  the 
Berlin  Public  Service  Company  under  date  of  Nov.  28, 
191 1,  authorizing  the  issue  of  $70,000  par  value  of  bonds 
and  has  authorized  in  its  place  an  issue  of  $59,500  par  value 
of  5  per  cent  bonds  to  be  secured  by  a  mortgage  issued  to 
the  Fidelity  Trust  Company,  of  Milwaukee,  and  two  promis- 
sory notes  for  the  total  sum  of  $10,500,  payable  to  the 
Berlin  Gas  Company.  The  foregoing  are  to  be  exchanged 
for  the  property  and  effects  belonging  to  the  Berlin  Gas 
Company. 

NEW   JERSEY    CO.M.MISSION . 

A  decision  has  been  rendered  in  a  case  affecting  the 
Woolwich  Water  Company,  in  which  the  Board  of  Public 
Utility  Commissioners  of  New  Jersey  says  that,  unless  by 
explicit  and  clearly  demonstrable  contract  or  agreement 
the  company's  right  to  super-add  an  annual  meter  rent  to 
a  fixed  minimum  or  maximum  rate  or  charge  can  be  shown, 
the  board,  as  a  matter  of  public  policy  and  with  the  intent 
of  minimizing  possible  points  of  controversy  between  water 
companies  and  their  patrons,  will  deny  such  right. 

The  Board  of  Public  Utility  Commissioners  of  New 
Jersey  has  rendered  a  decision  in  a  case  affecting  the  New 
Jersey  &  Hudson  River  Railway  &  Ferry  Company  and 
the  Public  Service  Railway.  An  abstract  of  the  decision 
setting  forth  the  principles  involved  says  that,  where  no 
undue  discrimination  is  alleged,  a  reduction  of  fare  re- 
quested by  a  single  community  cannot  be  ordered  without 
consideration  of  how  similar  reductions  on  the  line  of  the 
carrier  concerned  would  affect  the  total  net  revenue.  The 
eventual  system  of  trolley  charges  must  be  a  uniform  basic 
charge,  as  with  certain  other  public  utilities,  plus  a  variable 
charge  graduated  roughly  by  the  distance  traversed. 

The  Board  of  Public  Utility  Commissioners  of  New 
Jersey  has  submitted  its  annual  report  to  Governor  Wood- 
row  Wilson.  Doubts  which  were  entertained  previously  as 
to  the  powers  of  the  board  under  the  law  of  1910  were 
largely  removed  b*'  the  act  of  1911.  It  is  pre-eminently  the 
extension  of  the  power  of  the  board  over  rates  that  differ- 
entiated most  notably  the  last  eight  months  of  the  board's 
experience  over  preceding  periods,  and  it  is  owing  to  the 
existence  of  this  rate-making  power  that  state  control  of 
public  utilities  in  New  Jersey  has  assumed  its  present  com- 
plexion. At  the  present  time  the  three  most  far-reaching 
problems  that  face  the  commission  are  rooted  in  matters  of 
control  of  rates  for  public  utility  service.  These  three  prob- 
lems involve,  first,  rates  for  intrastate  commutation  service; 
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sccuiul,  the  prior  dI"  f;;is.  ami,  tliiiil,  cliarj,;t>  im  iikplidTic 
service  iii  a  consiilerahle  area  of  the  Slate. 

I'lie  board  has  receiveil  a  luiiuber  of  complaints  from 
municipahties  alleginfj  unreasonable  charges  for  gas.  The 
first  ctJinplaint  canio  from  I'aterson,  and  the  board  deemed 
it  wise  to  investigate  tlioroiij^hiy  in  comiection  with  this 
complaint  condition^  in  tlie  Passaic  district  before  taking 
up  other  coujplaints.  In  iloing  this  tlu-  board  lias  caused 
a  valuation  to  be  made  of  the  properties  of  the  I'ublic 
Service  Gas  (."ompany  in  the  Passaic  district.  emi)loyin},'  for 
this  purpose  an  expert  firm  of  gas  engineers  with  special 
knowledge  of  the  value  of  gas  properties.  This  valuation 
has  been  practically  completed,  and  hearings  are  now  being 
conducted  at  which  further  information  is  being  obtained 
that,  taken  in  connection  with  the  work  of  the  board's  ex- 
perts, will  form  a  basis  for  final  decision. 

All  of  the  gas  companies,  as  well  as  other  utilities,  have 
been  requested  to  file  schedules  of  rates  with  the  board,  and 
a  study  of  these  has  caused  the  board  to  initiate  on  its 
motion  inquiries  into  the  reasonableness  of  the  charges 
made  by  several  companies. 

A  number  of  complaints  have  beon  made  tu  llic  board  in 
regard  to  the  system  of  minimum  charges  made  for  electric 
service  provided  by  the  company  which  supplies  the  larger 
municipalities  and  many  of  the  smaller  places  as  well.  The 
determination  of  an  equitable  basis  for  minimum  charges 
and  the  times  of  payment  therefor  is  an  intricate  problem 
which  is  being  investigated  thoroughly  by  the  board  and 
upon  which  its  conclusions  will  be  announced  at  an  early 
date.  Inquiries  have  also  been  initiated  by  the  board  as 
to  the  reasonableness  of  regular  charges  for  electric 
service,  and  these  are  being  conducted  as  expeditiously  as 
possible  with  the  means  at  the  board's  command.  Without 
attempting  to  forecast  the  outcome  of  such  investigation,  it 
is  stated  that  rates  for  electric  energy  for  light  and  power 
appear  to  be  more  nearly  conformable  to  the  rates  exacted 
tor  similar  service  elsewhere  in  comparable  instances. 

As  a  result  of  the  filing  of  schedules  of  telephone  com- 
panies there  has  been  a  very  considerable  reduction  of 
non-standard  and  discriminatory  rates. 

The  board  has  issued  an  order  establishing  a  system  of 
standards  and  regulations  to  be  observed  by  the  gas 
companies. 

The  board's  electrical  inspector  was  directed  to  investi- 
gate the  complaints  of  the  electric-lighting  companies,  to 
make  general  inspections  of  the  plants  and  their  overhead 
systems  and  to^give  special  attention  to  the  subject  of  con- 
sumers' meters  and  methods  and  apparatus  used  to  main- 
tain their  accuracy.  With  the  exception  of  a  few  plants 
which  will  be  inspected  at  an  early  date,  this  work  has  now 
been  done.  During  these  inspections  the  standards  in  use 
were  examined  and  the  methods  of  testing  and  of  keeping 
records  were  investigated.  A  majority  of  the  companies 
were  found  to  be  equipped  with  suitable  apparatus  for  test- 
ing, but  had  no  means  of  checking  their  own  standards. 
This  is  properly  a  function  of  the  board,  to  provide  for 
which,  by  the  courtesy  of  the  trustees  of  Rutgers  College, 
it  has  equipped  an  electrical  laboratory  in  one  of  the 
college  buildings. 

There  is  at  the  laboratory  a  Westinghouse  precision 
wattmeter,  tested  and  certified  by  the  National  Bureau  of 
Standards,  Washington,  and  carried  back  from  there  by  the 
inspector  of  the  board.  In  addition  to  this  the  equipment 
comprises  a  General  Electric  6o-cycle  rotating  standard,  a 
\\>stinghouse  133-cycle  rotating  standard,  a  General  Elec- 
tric ammeter,  two  alternating-current  and  direct-current 
voltmeters  and  an  indicating  wattmeter  with  a  current 
transformer.  For  direct  current,  of  which  there  is  com- 
paratively little  in  the  State,  the  commission  has  a  Weston 
voltmeter,  a  milli-voltmeter  with  triple  range  shunt  and 
two  General  Electric  direct-current  rotating  standards. 
There  is  also  a  potential  battery  giving  anything  up  to 
500  volts  and  two  current  batteries. 


Progress  was  made  during  the  year  in  the  work  of  the 
unilorm  system  of  accounts.  The  statuttiry  power  con- 
ferred on  the  board  of  fixing  rates  of  depreciation  can  be 
exercised  safely  only  upon  the  basis  of  a  scientific  system 
of  accounting. 

The  rc(piircmcnt  that  the  board  shall  approve  the  purpose 
of  the  issue  of  securities  has  been  construed  by  the  board 
as  intended  to  afford  it  legitimate  amplitude  in  inquiry  into 
the  end  sought  by  the  proposed  security  issues.  While  the 
board  does  not  believe  that  any  fair  and  legitimate  issue  (ji 
securities  has  been  denied,  impeded  or  unnecessarily  de 
iayed  by  such  a  construction  of  the  statute,  it  is  true  that 
the  board  not  infrequently  has  insisted  on  a  reducti(jn  of 
proposed  issues  where  the  physical  assets  or  earning  powers 
of  properties  seemed  to  warrant  such  reduction.  The  board 
conceives  that  its  function  is  to  authorize  no  bond  issue 
where  there  is  not  a  strong  likelihood  that  fixed  charges 
can  be  earned  regularly  and  the  principal  jjaid  at  maturity. 

A  number  of  amendments  to  the  law  are  suggested.  First, 
it  is  the  opinion  of  the  board  that  public  utilities  which 
issue  bonds  hereafter  for  cash  or  property  of  a  less  amount 
or  value  than  the  face  value  of  the  bonds  shall  be  required 
to  provide  out  of  their  earnings  for  the  amortization  of 
the  discount  at  which  such  bonds  have  been  issued  or  sold ; 
and  the  rate  at  which  such  provision  for  amortization  shall 
be  made  shall  be  determined  by  the  board.  Second,  the 
powers  conferred  upon  the  board  to  direct  any  railroad  or 
street  railway  to  establish  just  and  reasonable  connection 
should  be  extended  to  other  utilities  where  possible.  Third, 
an  indeterminate  franchise  should  bo  established  by  law, 
compulsory  for  all  new  public  utilities,  and  permissive  where 
possible  under  existing  laws,  or  by  mutual  arrangement  for 
existing  public  utilities,  provided  that  the  form  of  the  grant 
or  permit  shall  be  indeterminate  so  long  as  the  operation  of 
the  utility  conforms  to  the  law  of  the  State  and  the  lawfully 
issued  orders  of  this  board,  or  until  purchased  by  a 
municipality;  that  the  corporate  property,  exclusive  of 
franchise  valuations,  and  with  all  intangible  values  defined 
by  law  in  advance,  shall  be  entitled  to  a  fair  return  while 
operated  by  the  company  or  its  successors  and  shall  be  pur- 
chasable at  a  fair  price  if  ever  taken  over  by  the 
municipality. 

During  the  year  the  board  has  maintained  two  divisions 
of  its  force,  the  railroad  division  and  the  utilities  division, 
each  division  comprising  a  chief  and  three  assistant  in- 
spectors. The  inspectors  in  the  utilities  division  have  been 
selected  with  special  reference  to  their  education  and  ex- 
perience in  electrical,  mechanical  or  civil  engineering. 


Current  News  and  Notes. 


New  York  Sons  of  Jove  Rejuvenation. — A  rejuvena- 
tion of  the  Sons  of  Jove  will  be  held  at  the  Hotel  Astor 
Feb.  7,  to  be  preceded  by  a  dinner.  The  Belvidere  room 
will  be  used  for  the  occasion. 

*  *     * 

Minnesota  Electrical  Association. — The  next  meet- 
ing of  the  Minnesota  Electrical  Association  will  be  held 
March  20-22  at  Minneapolis,  Minn.  The  Northwestern 
Electrical  Show  will  be  held  coincidently. 

*  *     * 

Deadwood  (S.  D.)  N.  E.  L.  a.  Company  Section. — The 
employees  of  the  Consolidated  Power  &  Light  Company  of 
South  Dakota  have  formed  a  company  section  of  the 
National  Electric  Light  Association  known  as  the  Con- 
solidated Power  &  Light  Company  Section,  with  headquar- 
ters at  Deadwood.  and  including  employees  of  the  company 
in  Deadwood,  Lead  and  Spearfish.  The  company  has  given 
the  use  of  a  building  as  a  club  for  library,  reading-»oms 
and  meeting  place. 
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De  Romas  and  the  I.i(,iit.\i.\(,  Rmk. — In  the  article  un 
"De  Romas  and  the  Lightning  Kite"  which  appeared  in  the 
issue  of  Dec.  30  it  is  stated  (page  1588)  that  pistoLshot 
flashes  were  obtained  "reported  to  be  9  ft.  long  and  3  ft. 
thick."     The  last  three  words  sliould  have  read  "i  in.  thick. 

*  ♦    ♦ 

Dinner  Reunion  of  Cornell  Electrical  Engineers. 
—Preceding  each  meeting  of  the  American  Institute  of 
Electrical  Engineers  in  New  York  the  alumni  of  Cornell 
University  who  attend  the  meeting  assemble  for  dinner  at 
the  Cornell  University  Club,  which  has  extended  the  privi- 
leges of  its  house  to  non-member  Cornell  ahnnni  for  this 
purpose. 

Wireless  Transmission  Without  Masts. — According 
to  reports  from  Rome,  Italy,  Mr.  William  Marconi  has  dis- 
covered that  wireless  messages  can  be  sent  over  desert 
land  without  the  usual  masts.  Sand,  being  a  non-conductor, 
acts  as  insulation  for  the  wires  which  are  laid  on  the 
ground  in  the  direction  in  which  the  message  is  to  be  sent. 
Stations  without  masts  can  easily  be  established  and  main- 
tained without  becoming  conspicuous  to  the  enemy  in  time 
of  war. 

*  *     * 

Colorado  Electric  Club. — The  first  annual  ball  of  the 
Colorado  Electric  Club  was  held  on  Eriday  night,  Dec.  29, 
in  the  banquet  hall  of  the  Brown  Palace  Hotel,  Denver, 
with  over  200  members  and  their  partners  present.  Re- 
freshments were  served,  card  tables  were  provided  for  the 
bridge  players,  and  there  was  a  Christmas  tree  from  which 
a  souvenir  was  presented  to  each  person  present.  Mr. 
Clare  N.  Stannard,  secretary  of  the  Denver  Gas  &  Electric 
Light  Company,  was  chairman  of  the  entertainment  com- 
mittee. 

Investment  and  Income  of  the  Central-Station  In- 
dustry.— Messrs.  C.  A.  Coffin  and  T.  C.  Martin  are  author- 
ity for  the  estimate  that  the  present  total  investment  in  the 
central-station  industry  of  this  country  aggregates  $2,500,- 
000,000.  The  total  earnings  of  the  industry  during  the 
year  just  closed  are  similarly  estimated  at  $400,000,000, 
based  on  data  in  the  hands  of  the  authorities  quoted.  Mr. 
Martin  in  an  address  before  the  recent  Byllesby  convention 
in  Chicago  declared  that  10,000  young  men  enter  the 
central-station  industry  each  year. 

*  *     * 

Boston  Edison  N.  E.  L.  A.  Section  Meeting. — The  next 
regular  meeting  of  the  Boston  Edison  Company  Section  of 
the  N.  E.  L.  A.  will  be  held  in  the  auditorium  of  the  Edison 
Building,  39  Boylston  Street,  Boston,  at  7:45  p.  m.  Jan.  16. 
The  subjects  to  be  presented  will  be  "Handling  of  Com- 
plaints in  a  Large  Electric  Light  Company,"  by  Mr.  E.  C. 
Kimball,  of  the  Boston  Edison  Company,  and  "The  Recent 
Power  Developments  of  the  Boston  Elevated  Railway  Com- 
pany," by  Messrs.  C.  W.  E.  Clark  and  E.  N.  Lake,  of  the 
Stone  &  Webster  Engineering  Corporation.  Boston.  Mass. 

*  *    * 

The  Army  and  Navy  at  .Massachusetts  Institute  of 
Technology. — Following  the  custom  of  recent  years  the 
United  States  government  has  sent  officers  of  the  army  and 
navy  to  the  Institute  to  receive  instruction  in  electrical 
engineering,  these  being  in  addition  to  the  graduates  of 
the  Naval  Academy  who  are  sent  to  take  a  course  in  naval 
architecture.  This  year  the  Naval  Academy  is  represented 
by  Ensign  G.  K.  Calhoun,  who  was  graduated  from  An- 
napolis in  1908.  He  has  recently  been  stationed  at  the 
United  States  Naval  Observatory  at  Washington,  where 
he  has  done  considerable  work  in  wireless  telegraphy,  ship 
propulsion,  gyroscopic  compasses  and  chronometers.  The 
army  is  represented  by  Capt.  Edward  Can  field.  West  Point. 
1901.  and  First  Lieut.  F.  Q.  C.  Gardner,  West  Point,  1904. 
Roth  officers  have  been  connected  with  the  Coast  .'Vrtiller^- 
Corps,    Captain   Canfield   being   stationed   at    Puget    Sound 


and    Lieutenant    Gardner   at    lurtre^s   Monroe.      Both    men 
will  pursue  a  special  course  in  electrical  engineering. 

*  *    * 

Puulic-Utilii Y  Regulation  Expounded  by  Newsi^ai-er 
.\dvertising. — In  the  Chicuf^o  Record-Herald  of  Jan.  1 
appeared  a  full-page  advertisement  under  the  title  "The 
.Meaning  of  Public-Utility  Regulation,  "  and  signed  by  Mr. 
Theo.  Van  R.  Ashcroft,  making  a  temperate  and  well- 
considered  plea  for  a  public  service  conmiission  law  in  the 
State  of  Illinois.  By  statute  the  rates  for  public  utilities  in 
Chicago  are  fixed  now  by  the  Mayor  and  C"ity  (  ouncil.  The 
City  (ouncil  is  made  up  of  seventy  aldermen.  Its  mem- 
bership changes  every  year  to  some  extent,  and  is  made  up 
of  men  of  widely  varying  occupations.  Mr.  Ashcroft  con- 
tends that  public-service  regulation  should  be  removed  from 
every  influence  savoring  of  politics.  One  strong  para- 
graph from  his  argument  is  as  follows:  "There  is  no  solu 
tion  of  this  subject  unless  there  be  enacted  in  every  state 
a  comprehensive  code  of  legislation  dealing  with  the  sub- 
ject of  the  taxation  of  values,  the  allowing  of  values  for 
rate  purposes,  uniform  accounting  and  publicity  of  ac- 
counts, and  giving  to  some  established  body  the  authority 
of  enforcing  its  rules  and  regulations." 

*  *    * 

Commonwealth  Edison  Section,  N.  E.  L.  A. — Mr.  L. 
C.  PTitch,  chief  engineer  of  the  Chicago  Great  Western 
Railroad,  was  the  speaker  at  the  general  meeting  of  the 
Commonwealth  Edison  Company  Section  of  the  National 
Electric  Light  Association  in  Association  Hall,  Chicago, 
on  the  evening  of  Jan.  3.  His  subject  was  "Chicago  Rail- 
way Terminals,"  and  he  showed  how  the  city  had  outgrown 
its  railroad  facilities  and  how  the  entire  method  of  handling 
local  and  through  railroad  freight  in  Chicago  could  be 
changed  to  advantage.  Incidental  reference  was  made  to 
the  advantage  of  electrifying  passenger  service  within  an 
inner  zone.  The  N.  E.  L.  A.  orchestra  gave  some  excellent 
music  and  there  were  selections  by  a  glee  club  and  a  very 
amusing  performance  by  a  burlesque  German  band.  On 
motion  of  Mr.  H.  L.  Gannett,  a  resolution  expressing  the 
section's  cordial  appreciation  of  the  action  of  the  president 
and  directors  of  the  Commonwealth  Edison  Company  in 
establishing  a  service-annuity  system  was  adopted  with 
enthusiasm.  Mr.  R.  V.  Schuchardt,  chairman  of  the  sec- 
tion, presided,  and  by  vote  it  was  decided  to  i)resent  to  him 
a  section  button  badge  in  gold.  The  attendance  was  about 
600. 

*  *    * 

Co-operative  Electrical  Advertising. — In  a  recent 
issue  of  a  Cleveland  newspaper  forty-one  local  competitors 
in  the  electrical  field  were  represented  in  an  "electrical 
page,"  consisting  partly  of  reading  matter.  Starting  three 
years  ago  in  one  paper  in  Cleveland,  the  electrical  page 
now  appears  each  week  in  the  three  leading  daily  news- 
papers, having  a  certified  circulation  of  205.000.  This  plan 
already  has  commended  itself  to  electrical  men  in  Pitts- 
burgh, Milwaukee.  Youngstown,  Dayton.  Washington,  Bos- 
ton, Louisville,  New  Orleans  and  Minneapolis,  where  the 
different  electrical  interests  are  similarly  co-operating  and 
expending  $2,153  P^''  week  in  popularizing  electrical  service 
through  exclusively  electrical  pages  in  papers  with  a  certi- 
fied circulation  of  916.000.  Moreover,  Chicago,  Bufifalo. 
Denver.  San  Francisco  and  Seattle  are  said  to  be  about  td 
inaugurate  the  plan.  The  idea  of  the  electrical  page  origi- 
nated with  Mr.  J.  Robert  Crouse,  and  great  credit  is  due 
to  Mr.  M.  E.  Turner,  of  the  Cleveland  Electric  Illuminating 
Company,  and  to  Mr.  Philip  Dodd,  of  the  National  Electric 
Lamp  Association,  for  doing  the  pioneer  work  in  this  new 
and  improved  method  of  advertising  and  education,  as  well 
as  to  the  Electrical  League  of  Cleveland  and  similar  organi- 
zations in  other  cities,  which  have  toned  down  the  asperities 
of  local  business  rivalry  to  a  point  where  the  joint  cultiva- 
tion of  the  market  is  seen  to  be  a  common  gain,  most 
eflfectively  realized  through  co-operation. 
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W  iKKi  t.ss  111  Kiik.M'ii  Meetinc. —  ilie  Society  of  Wire- 
less lelcgrapli  llngiiieers  will  liold  a  inceliiig  dh  Jan.  15, 
1912,  at  8:30  p.  m.,  ill  the  iMiyineerinj^  Societies  l^uildiiij.;, 
New  York  City.  A  paper  eiitilleil  "(  apacitie.s"  will  be  read 
by  Mr.  V.  i.owenstein.  Hu'  meeting  will  be  open  to  all 
who  wish   to  attend. 

*  ♦     ♦ 

IClectrikication  of  Swedi.sii  1\.\ii  w.w.s. — It  is  stated 
that  the  electrification  and  double  tracking  of  the  railway 
from  (lothenbnrj^  to  .Mingsas,  on  the  main  line  between 
Gothenburg  and  Stockholm,  will  be  completed  by  May,  1914. 
If  found  successful  in  operation  the  availability  of  large 
water-powers  and  the  complete  lack  of  coal  suitable  for 
railway  purposes  will  likely  lead  to  further  electrification 
of  this  line. 

*  *     * 

An  F.LECTRiCAi.  Fake. — A  man  has  recently  been  making 
the  rounds  of  Southern  Indiana  reaping  a  good  harvest 
by  selling  an  attachment  to  electric-light  circuits  which,  he 
has  represented,  will  give  a  saving  of  25  per  cent  on  light 
bills  when  installed  between  the  meter  and  the  lights.  He 
collects  $15  in  advance.  His  so-called  machine  is  an  ordi- 
nary 4-in.-deep  outlet  or  junction  box  with  two  wires  pass- 
ing  straight   through,    the   box    l)oing    filled    with    ordinary 

cement. 

*  *     * 

PrOI'OSED    ElEC  I'KIFICATIOX    OF    THE    Sx.    GoTTUARD    TUN- 

NEL  Route. — Dr.  Tissot,  a  Swiss  authority  on  the  electric 
railway,  has  recently  reported  the  results  of  his  study  as 
to  the  feasibility  of  electrifying  the  railway  through  the 
St.  Gotthard  tunnel.  His  report  shows  that  the  trans- 
portation of  I  metric  ton  (2,204.6  lb.)  of  merchandise, 
which  now  costs  by  steam  0.94  centime  (0.18  cent)  per 
kilometer  (0.62  mile),  would  be  reduced  to  0.7  centime 
(0.13  cent)  per  kilometer.  The  calculation  was  made  on 
a  basis  of  an  annual  traffic  of  1,437,000.000  kilometric  tons. 

*  *     * 

Meeting  of  Boiler  Manufacturers. — The  twenty-fourth 
annual  convention  of  the  American  Boiler  Manufacturers' 
Association,  and  of  its  associate,  the  Supplymen's  Asso- 
ciation, will  be  held  in  Xew  Orleans,  La.,  March  12-15. 
A  number  of  papers  will  be  presented  at  the  meeting,  and 
an  extensive  program  of  entertainment  has  been  arranged. 
A  large  attendance  of  boiler  manufacturers  and  supplymen 
from  the  United  States  and  Canada  is  expected.  Mr.  F.  B. 
Slocum.  Continental  Iron  Works,  Brooklyn,  N.  Y.,  is  sec- 
retary of  the  Supplymen's  Association  of  the  American 
Boiler  Manufacturers'  Association. 

*  *     ♦ 

Prime  Movers  N.  E.  L.  A.  Committee. — A  meeting  of 
the  National  Electric  Light  Association's  committee  on 
prime  movers  was  held  in  Chicago  on  Jan.  3  and  4.  There 
were  present  Mr.  I.  E.  Moultrop,  of  Boston,  chairman,  and 
Messrs.  W.  L.  Abbott,  of  Chicago;  F.  N.  Bushnell,  of 
Boston ;  E.  D.  Dreyfus,  of  Pittsburgh ;  John  Hunter,  of 
St.  Louis,  and  W.  N.  Ryerson,  of  Duluth.  Inasmuch  as 
the  committee  will  report  at  the  convention  to  be  held  in 
Seattle  in  June,  in  a  region  where  hydroelectric  develop- 
ment is  of  commanding  importance,  particular  attention 
will  be  paid  to  water-wheels  and  other  features  of  hydraulic- 
power  stations. 

*  *     * 

American  Museum  of  Safety. — The  annual  exercises 
of  the  American  Museum  of  Safety  will  be  held  in  the 
Engineering  Societies  Building.  New  York,  on  Thursday 
evening,  Jan.  18,  during  which  there  will  be  a  presentation 
of  medals,  as  follows :  Travelers'  Insurance  Company's 
medal,  to  the  Pennsylvania  Railroad  Company,  for  its 
policy  in  the  protection  of  the  lives  and  limbs  of  its  em- 
ployees; Scientific  American  gold  medal,  to  the  Norton 
Company,  Worcester,   Mass..   for  the  most  efficient   safety 


device  invtiitcd  in  the  past  three  years.  I  he  Loui.s  Liv- 
ingston Seaman  gold  medal  for  promotion  of  l)ygiene  and 
sanitation  and  mitigation  of  occnpational  <lisease  will  also 
be  awanU'd. 

*     *     n> 

New  York  Jovian  Luncheon. — About  150  were  present 
at  the  New  York  luncheon  of  the  Sons  of  Jove  on  Wednes- 
day, Jan.  10.  The  guest  of  honor  on  the  occasion  was 
Mr.  Arthur  Williams,  of  the  New  York  JCdison  Company, 
whose  subject  was  "The  New  Industrialism."  Mr.  Wil- 
liams' talk  was  most  interesting,  treating  as  it  did  on  the 
subject  of  co-operation  between  einphjyer  and  employee. 
Ihe  speaker  told  of  his  observations  in  European  countries 
and  stated  that  where  .systematic  co-operation  existed  be- 
tween the  employer  and  his  eniplf)yces  it  was  usually  ac- 
companied with  provision  for  full  workmen's  compensation, 
and  that  attention  by  the  employer  to  the  welfare  of  his 
men  was  fully  rewarded  I)y  employees  in  better  service 
and  more  thought  for  their  employer's  interest. 


Rate  Research  Committee. — At  the  meeting  of  the  rate 
research  committee  of  the  National  Electric  Light  Asso- 
ciation held  in  Cleveland  on  Jan.  4  and  5  there  were  present 
Chairman  E.  W.  Lloyd  and  Committeemen  L.  H.  Conklin, 
S.  I-:.  Doane,  R.  S.  Hale,  J.  D.  Lyon,  R.  A.  Philip  and  W. 
H.  Winslow,  also  Secretary  W.  J.  Norton.  The  discussion 
was  exhaustive  and  took  a  wide  range.  The  members  of 
the  committee  were  themselves  surprised  at  the  arguments 
that  could  be  presented  both  for  and  against  almost  any 
given  system  of  rate  making.  A  number  of  the  member 
companies  of  the  association  have  already  designated  some 
ofificer  or  employee  to  be  the  "company  assistant"  of  the 
rate  research  committee,  with  the  idea  that  inquiries  in 
relation  to  rates  could  be  handled  more  promptly  and  care- 
fully if  the  subject  were  referred  to  some  designated  man 
in  the  company.  At  the  next  meeting  of  the  committee, 
which  will  be  held  in  Chicago  on  Feb.  7  and  8,  it  is  hoped 
that  the  first  rough  draft  of  the  committee's  report  will 
be  ready  for  discussion. 

*     *     * 

Co-operation  in  St.  Louis. — Mr.  A.  C.  Einstein,  the 
new  president  of  the  Union  Electric  Light  &  Power  Com- 
pany, of  St.  Louis,  was  the  guest  of  honor  at  the  meeting 
of  the  St.  Louis  League  of  Electrical  Interests  on  Jan.  2. 
Mr.  H.  H.  Humphrey,  president  of  the  league,  who  is  an 
old  friend  of  Mr.  Einstein,  spoke  of  the  latter's  connection 
wnth  the  various  electrical  interests  of  St.  Louis  and  also 
of  his  engineering  work  in  Paducah,  Ky.,  and  other  places. 
In  response,  Mr.  Einstein  said,  among  other  things:  "We 
will  make  it  as  easy  as  possible  for  the  public  to  do  busi- 
ness with  us.  Already  we  have  moved  the  application  desk 
downstairs,  so  that  persons  who  want  to  apply  for  service 
will  not  need  to  take  an  elevator  and  hunt  for  that  depart- 
ment. The  lamp  department  has  been  put  on  the  first 
floor  also.  These  are  but  indications  of  the  policy  which 
we  shall  follow — that  of  consulting  the  patron's  convenience 
and  interest  at  every  turn  and  of  making  it  easy  for  him 
to  do  business  with  us."  Mr.  Einstein  made  an  interesting 
reference  to  that  portion  of  the  business  of  his  company 
outside  the  furnishing  of  electrical  energy.  In  the  past  the 
Union  Electric  Light  &  Power  Company  has  had  to  do 
considerable  work  in  the  wiring  of  buildings  and  has  also 
had  to  handle  electrical  appliances.  This  work  was  taken 
up,  not  because  the  company  desired  it,  but  because  it  was 
necessary  to  provide  a -suitable  market.  The  new  president 
was  emphatic  in  his  declaration  that  it  was  his  purpose  to 
co-operate  with  the  electrical  interests  of  St.  Louis.  He 
has  had  experience  in  the  supply  business  and  he  is  in  a 
position  to  appreciate  thoroughly  the  consideration  due  the 
manufacturing  and  supply  intd^sts.  The  attendance  at 
this  meeting  of  the  league  was  eighty-four,  which  is  the 
largest  since  the  noondav  meetings  were  begun. 


I 


January  13,  1912. 


KL  ECT  !>:  I  r  A  I.     \\()  U  I.  I) 


91 


ELECTRICAL  EQUIPMENT  OF  A  GREAT  CROUP  OF  OFFICE  BUILDINGS 


Electric    Generating,    Distributing,   Motor   and    Illumi- 
nating Installations  of  the  Buildings  of  the 
Prudential  Insurance  Company  at 
Newark,  N.  J. 


A  Detailed  Account  of  the   Co-operative   Consultiig   and   Con- 
tracting Work  Involved  in  Expanding  an  Installation  to 
Take   Care    of   Growth   Not  Anticipated  When 
the  Early  Equipment  Was  Planned. 


]\\   TTKXkv   ( '.   Mkvkk,  Jr..  axu   Bassett  Jo.ves,  Jr. 

.\  Till"  half-basement  of  the  State  Bank 
lUiilding,  at  the  corner  of  Broad  and 
Mechanic  Streets,  in  Newark,  N.  J., 
was  located  the  fir.st  home  of  the 
J'nulential  l-'riendly  Society,  which 
afterward  became  the  Prudential  In- 
surance (  ompany  of  America.  It 
occupied  this  building  from  1875  to 
1878.  In  1878  the  society  moved  to 
the  first  floor  of  the  Centennial 
Building,  at  215  Market  Street,  now 
the  Evening  Neivs  Building,  where  it  remained  until  1883. 
In  1883  the  company  moved  to  878-880  Broad  Street. 

In  1890,  as  the  company  had  outgrown  its  quarters,  it 
was  decided  to  erect  a  permanent  home  at  the  southwest 
corner  of  Broad  and  Bank  Streets.  Work  was  begun  in 
this  year,  and  the  company  moved  during  1892.  This  build- 
ing, then  and  now  known  as  the  Prudential  Building,  is  a 
fine  example  of  romanesque  gothic  designed  by  Messrs. 
George  B.  Post  &  Sons,  which  firm  has  also  designed  all 
the  buildings  constituting  the  present  group. 

By  1899  the  company's  business  had  increased  so  enor- 
mously that  extra  quarters  had  been  rented  in  various  loft 
and  office  buildings  in  the  vicinity,  and  it  became  evident 
that  if  the  work  of  this  organization  was  to  be  carried  on 
with  proper  economies  further  building  operations  were 
imperative.     In  that  year,  therefore,  the  fotmdations  were 


laid  ior  an  inipusing  gruup  of  structures  known  as  the 
.Main  Building  and  the  West  Building,  on  the  south  side  of 
Bank  Street,  adjoining  each  other  and  the  Prudential 
Building;  also  for  the  North  Building,  on  the  north  side  of 
Bank  Street,  and  the  Northwest  Building,  on  the  northwest 
corner  of  Bank  and  Halsey  Streets. 

These  buildings  were  completed  in  1900,  and  it  then 
>eemed  that  sufficient  space  had  been  provided  to  take 
care  of  any  possible  expansion  for  some  time  to  come. 
However,  the  company's  business  continued  to  increase  by 
leaps  and  bounds  in  a  manner  that  it  was  quite  impossible 
to  anticipate,  and  in  1909  extra  quarters  had  again  been 
rented  in  nearby  buildings.  Work  was  then  begun  on  the 
additions  to  the  North  Building,  and  this  structure,  with 
its  additions  recently  completed,  occupies  nearly  the  entire 
block  bounded  by  Broad,  Bank,  Halsey  and  Academy 
Streets. 

At  the  same  time  that  the  additions  to  the  North  Build- 
ing were  designed  other  building  operations  were  in  con- 
templation which,  it  is  presumed,  will  be  carried  out  as 
fast  as  the  demand  for  them  justifies  their  construction. 

A  view  of  the  entire  group  of  buildings  as  it  exists  t(j- 
day  is  shown  on  this  page,  and  the  general  arrangement  of 
l)uildings  is  indicated  in  Fig.  3 


MAGNITUDE  OF  THE  BUILDINGS. 


be 


Some   idea  of   the  magnitude   of  the   structures   ma\ 
gained  from  the  statistics  printed  on  page  93. 

The  total  cubage  of  the  entire  group  is  15,706,792  cu.  ft. 
The  buildings  are  approximately  180  ft.  high  to  the  ridge- 
l)ole.  The  .North  Building  tower  reaches  to  a  height  of 
268  ft. 

THE    WORK    OF    TWENTV    VKARS    AGO. 

It  can  well  be  imagined  how  varied  would  be  the  char- 
acter of  an  electrical  installation  in  buildings  the  construc- 
tion of  which  was  begun  in  1890  and  has  continued  from 
time  to  time  through  twenty  years.  When  the  Prudential 
Building  was  erected  a  small  electric  generating  plant  con- 
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sisting  of  a  45-kw,  no-volt  generator  belted  to  a  Corliss 
engine  was  installed.  Wires  were  run  in  brass-protected 
paper  tubes,  of  which  some  have  been  in  use  up  to  the  re- 
cent overhauling  of  the  wiring  in  all  the  old  buildings. 
In  fact,  this  building  was  a  most  interesting  museum  of 
electric-wiring  apparatus  since  many  repairs  and  extensive 
alterations  had  been  n.ade  from  time  to  time  in  which  ma- 
terials and  devices  that  were  the  best  in  use  at  the  time  of 
their  installation  had  been  used. 

The  electrical  work  done  during  the  building  operations 


age   battery    was   installed    m    connection    with    this   plant. 

Two-wire  feeders  for  lighting  were  run  from  the  main 

switchboard   to  sub-switchboards  at   the   foot   of   the   riser 

shafts  in  the  several  buildings,  and  a  two-wire  feeder   for 


Building. 


Floor  Area,  Square  Feet. 


Prudential 

Main    

West    

Northwest    

North     

Academy     Street 

Bank    and    Broad    Street. 
Total     


111,865 
87,735 
46,901 
67,631 
82,075 
211,402 
152,266 
759,875 


of  1 899-1902,  which  was  installed  by  Messrs.  Patterson 
Brothers  as  consulting  engineers,  was  the  most  modern 
and  best  of  its  day  and  attracted  much  favorable  comment. 
Practically  the  entire  first  floor  and  basement  of  the  North 
Building  were  given  over  to  a  heating,  lighting,  elevator 
and  auxiliary  plant  of  large  proportions  (Fig.  3).  Par- 
ticular attention  was  given  to  the  arrangement  and  finish 
of  this  equipment,  as  the  entire  engine-room   was  visible 


Fig.     4 — Main      Building     Old     Floor     Junction. 

power  was  run  to  the  press-room  switchboard  controlling 
the  large  printing  establishment  in  the  basement  and  first 
floor  of  the  Northwest  Building.  Rising  feeders  extended 
from  the  sub-switchboards  up  the  riser  shafts  to  panel- 
boards  located  on  the  various  floors.  The  feeders  to  the 
buildings  on  the  south  side  of  Bank  Street  were  run  through 
a  tunnel  under  the  street  to  a  subwav  svstem  in  the  cellar 
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Fig.    3 — General    Plan    of   the    Buildings    of    Prudential    Insurance  Company. 

from  the  street.     The   generating   equipment  consisted  of  floor  of  these  buildings.     This  subway  was  provided  with 

three  250-kw  and  one  150-kw,  120-volt  direct-current  gen-  the  necessary   manholes  and   branch   conduits  to   the   sub- 

erator  of  Bullock  make,  directly  connected  to  Ball  &  Wood-  switchboard' locations.     This  arrangement  will  be  indicated 

horizontal  tandem-compound,   four-valve  engines.     A  stor-  in  detail  in  a  future  issue. 
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rill-  iiiili.il  n-i-fi\iT  iiistall.ilmii  sii|ii)liril  hy  this  n|ni|) 
iiifiil  omiMslid  ol  appiMximaicly  -'o.ooo  lO  cp  cipiivalcnts 
ill  lijjhtiiij;  ami  upward  of  scvonty  motors  llu*  output  ol 
wlucli  \ari»-(|  Iroiii  i  lip  to  50  li|>.  A  full  drscriptiou  ol 
llu-  |)laut  can  lir  louml  in  llio  .hih-riciiii  lilrclriidii.  jaiiu 
ar\.  ii)o_v 

riu'  Itiu  \iilta;.;i-  ii|iiipiiuiil  in  tlu'sr  linildiiii;^,  iiK-lnilin.^ 
tfli'plioiu's,  aniiuiiciators.  clocks,  dismissal  lii-lls  and  an\ 
iliary  opiipmciil  ol  all  kinds,  was  hotli  dahoratc  and  com 
pk'tc.  Tlic  aiimmciator  system  had  increased  from  a  small 
l)Cfjiiiiiiiiy;  to  prohahlv  the  largest  system  of  its  kind  in 
the  world.  Return  calls  and  registerinj^  devices  had  heen 
eiuploved  in  all  connections  hetwcen  buildinj^s,  and,  in 
ini|)ortant  cases,  hetween  desks  on  different  tloors  i:i  the 
same  huildini;'.      llu'  .innnnciators  on   the  disks  ol    the  dil 


for  ollui  purposes.  Ileiice  111  l<;o(;  liu'  West  iWiildiiij;, 
erected  ori^^iiially  for  filin^i,  was  |)riiicipally  used  for 
clerical  work,  hurtliermore,  the  j^rowlh  of  any  siujile  dc 
partmeiit  would  often  demand  the  introduction  of  more 
furniture,  with  ;i  coiiseipient  shifting  of  all  the  furniture 
already    in   use. 

KKKH  IKNCY    IN    M  A  I  .N' TKN  .\  NCK. 

W  hile  every  ])ossil)le  effort  had  been  made  to  keep  this 
inormous  mass  of  wiring  in  efl'icient  sliajjc,  hy  1909  it  had 
hecoiiie  an  impossihility  to  maintain  workmanlike  condi 
tions.  In  many  cases  two  or  three  times  as  many  wires  ran 
to  a  junction  jxiint  as  the  number  for  which  it  was  pos- 
sible to  provide  leniiinals.  Indeed,  wonder  has  been  ex- 
|)ressed  how  it  was  possible  to  keep  the  records  so  com- 
jdete  that  the  numerous  changes  could  be  made  as  ex- 
pt'diliously  and  ;is  accurately  as  they  were. 


Fig.    5 — New    Engine    Roor 


ferent  officials  had  become  so  large  that  lamp  signals  and 
combined  lamp  and  push-button  devices  had  been  resorted 
to,  with  relays  in  the  spaces  behind  the  drawers  especially 
arranged  for  in  the  desk  construction.  The  annunciators 
of  this  class  were  as  a  general  thing  placed  in  one  of  the 
desk  drawers. 

As  most  desks  were  free  standing,  and  as  moving  of  in- 
dividuals, departments  and  divisions  was  frequent,  the  dif- 
ficultv  of  maintaining  such  a  system  can  be  readily  imag- 
ined. Where  the  various  departments  were  moved  from 
one  building  to  another,  as  was  frequently  required  on  ac- 
count of  the  increase  in  business,  it  was  necessary  often  to 
remove  hundreds  of  annunciator  and  telephone  connec- 
tions, with  the  connections  for  lamps  with  which  almost 
all  of  the  desks  are  equipped,  and  in  consequence  great  ex- 
pense was  incurred.  These  changes  were  still  further  com- 
plicated by  the  fact  that  the  company's  business  had  grown 
with  such  great  rapidity  that  it  was  often  necessary  to  send 
department*   into  a  building  or  spaces  originally   intended 


The  conduit  system  for  the  low-tension  system  had  in 
many  cases  become  almost  as  complicated  as  the  wiring. 
Conduit  extensions  from  furniture  were  in  general  run 
into  floor  boxes  connected  to  main  conduits  run  under  the 
floors  to  the  several  distributing  boxes  which  were  in  the 
basements.  These  junctions  in  the  different  buildings  were 
connected  together  by  trunk  lines  run  in  the  subway  system 
and  through  the  tunnels  under  the  streets. 

In  the  older  buildings  on  the  south  side  of  Bank  Street 
the  underfloor  conduits  had  been  laid  as  needed  by  the 
simple  but  often  expensive  expedient  of  taking  up  the 
floors  or  cutting  slots  through  the  flooring  to  the  nearest 
point  where  connections  could  be  made  to  existing  conduits 
or  floor  boxes.  In  the  North  Building  proper  and  in  some 
parts  of  the  Northwest  Building  a  definite  system  of  large 
interconnecting  conduits  had  been  installed  with  large  floor 
boxes  at  the  junctions  connected  to  the  distributing  points 
at  the  riser  shafts  by  "home-run"  lines.  Connections  were 
made   to  the   interconnecting  lines   by  taking  up   the   floor 
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over  tlie  pro])ose(l  route  to  tlic  pine  of  furniture  to  be  con- 
nected, cuttin}(  into  the  line,  inserting  ;i  Mind  floor  box  at 
tliis  point  and  extending  a  branch  line  to  the  furniture  box. 
Cienerally  speaking,  similar  arrangements  were  made 
for  providing  comiections  to  desks  for  lamps,  excejjt  that 
branch  connections  were  usually  run  from  the  nearest  tloor 
box  already  in  use. 

INCREASING   DEMANDS  ON    I  1 1  K  Ol.l)   I'l.ANT. 

Kventnally  the  result  of  the  continual  moving  of  furni- 
ture was  to  fill  the  floors  with  dead  conduits,  lines  and 
boxes.  The  covers  of  abandoned  boxes  were  removed  and 
wooden  caps  inserted  flush  with  the  finished  floor.  These 
changes,  as  stated  above,  often  had  to  be  made  witii  such 
speed  that  time  was  not  alway.s  available  to  |)uil  in  new 
lighting  lines,  and  as  the  number  of  desks,  etc.,  increased 
(he  circuits  available  were  used  to  such  an  extent  as  to 
make  further  extensions  dangerous.  The  wiring  was 
mapped  out  before  the  revisions  were  undertaken  with  a 
view  to  finding  how  much  of  the  old  wiring  could  be  used 
in  the  new  work. 

It  should  be  noted,  however,  that  the  original  installation 
would  have  been  ample  had  it  been  possible  to  use  the  vari- 
ous floors  for  the  purpose  originally  intended,  and  had  not 
the  growth  of  the  company's  business  been  so  much  greater 


work  consisting  of  a  complete  system  of  primary  distribu- 
tion that  would  take  care  of  the  maximum  possible  service 
at  all  points,  and  an  exceedingly  flexible  system  of  sec- 
ondary distribution.  A  study  of  the  history  of  the  existing 
installaticm  indicated  that,  while  such  a  primary  .system 
nnght  seem  large  and  expensive  over  a  considerable  part 
of  the  projjosed  installation,  yet  there  was  every  likelihood 
that  the  demands  made  upon  any  part  of  it  might  at  very 
short  notice  rise  to  the  maximum. 

Thus  it  was  pro])osed  that  certain  .sections  of  floors 
which  were  intended  for  filing  cabinets  should  be  equipped 
with  empty  conduits  in  the  same  manner  as  the  most 
heavily  loaded  section  on  any  floor,  so  that  any  change  in 
the  character  of  the  furniture  used  in  these  sections  ctmid 
be  arranged  for  without  any  extensive  alterati<ms.  The 
result  was  the  etpiipnient  of  all  floors  in  a  similar  manner 
for  the  maxinuun  conditions  so  far  as  the  main  centers  of 
distribution  were  concerned  and  also  the  equipment  of  every 
floor  alike  with  a  secondary  distribution  system  .so  far  as 
conduits  .Old  sub-distribution  centers  were  concerned,  but 
to  wire  u])  the  secondary  system  to  meet  only  the  actual 
conditions  existing  at  the  time  of  installation.  The  wisdom 
of  this  decision  has  already  been  demonstrated. 

The  conditions  imposed  therefore  generally  barred  prece- 
dent in  the  design  of  the  equipment.  In  many  cases  new 
and  radical  departures  from  the  usual  methods  of  wiring 
had  to  be  considered  and  new  standards  of  construction 
evolved. 

FEEDER    1,1  .\I  n  ATIONS. 

A  study  of  the  existing  ])lant  and  main  distributing  sys- 
tem for  lani])  and  motor  service  showed  that,  while  the 
apparatus  was  in  excellent  condition  and  ojjcrating  at  re- 
markable economy,  it  had  reached  the  safe  limits  of  its  out- 
put. The  load  on  many  of  the  feeders  had  increased  far 
beyond  the  point  of  maximum  economy.  The  drop  in 
several  cases  was  excessive  both  from  the  view  of  wasted 
energv    and    from    that    of    regulation.      On    some    lines    at 

times  of  maximum  load  the 
maximum  temperature  rise 
permissible  with  due  regard 
to  safety  had  been  reached. 

While  it  was  thus  evident 
that  the  distributing  system 
required  more  or  less  exten- 
sive remodeling,  consideration 
of  the  proposed  immediate 
and  future  building  activities 
showed  that  any  further  ex- 
tension of  the  two-wire  sys- 
tem would  be  uneconomical, 
if  not  impossible.  Some  of  the 
grou])s  of  feeders  to  the  pro- 
posed  buildings   on   the  two- 

than  could  ha\e  i)een  anticipated.  These  general  remarks  wire  basis  would  be  enormous  both  in  size  and  in  cost, 
are  made  to  explain  the  conditions  existing  when  work  was  in  one  case  reaching  an  estimated  cross-section  of  72.000,000 
l)egun  on  the  Xorth  liuilding  additions  and  to  indicate  the      circ.  mils  in  each  leg.  if  even  a  reasonable  drop  and  regu- 


Bui  Bar  Pit 
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Fig.   6 — Generator  Contactor   Board    in    New    Engine    Room. 


rea.sons    for  certain    features   of   the   new   installation   and 
of  the  remodeling  of  the  old  distributing  .system. 

I'REI.I.M  INARV   .STUDIES    FOR    THE    NEW    I  N.STAIJ.ATION . 

,The  new  .system  was  primarily  intended  to  be  so  ar 
ranged  that  any  reasonable  extensions  and  changes  could 
be  made  at  a  minimum  cost.  Records  of  the  cost  of  mak 
ing  such  changes  and  extensions  in  the  past  indicated  that 
it  was  best  to  install  a  system  of  even  relatively  high  first 
cost  for  the  purpose  of  securing  maximum  convenience 
both  in  amount  and  character  of  service  ])ro\i(led  and  in 
the  ease  and  rapidity  with  which  extensions  ami  changes 
could  be  made,  and  to  remove  all  abandoned  work,  provided 


lation  were  to  be  obtained. 

burthcrmore,  the  apparatus  required  to  augment  the  ca- 
pacity of  the  existing  plant  could  not  be  located  in  the  en- 
gine-room, the  only  space  available  being  the  west  corner 
of  the  first  floor  and  basement  of  the  Xorth  Building  ad 
dition.  a  condition  that  meant  the  separation  of  the  new 
and  the  old  engine-rooms  by  the  combined  widths  of  the 
new  and  old  boiler-rooms  (  b'ig.  5). 

SWITCHHOARD    I.I  .\1  ITATION. 

Since  the  existing  switchboard  was  considerably  north 
of  the  electrical  load  center  of  the  entire  group  of  build- 
ings,  both   present   and   proposed,   it  did   not   seem   wise  to 


such  a  system  would  be  the  cheai)est  in  the  end.  After  move  it  any  further  north,  even  though  the  largest  portion 
much  study  it  was  therefore  decided  to  install  distributing  -  of  the  final  generating  plant  had  to  be  in  the  north  engine- 
systems    for  lamp   and   motor   service   and    for   low-tension       room.      This    situation    produced    the    interesting   condition 
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til  an  uUiinalo  aiUlitioiial  yoiicraliiif^  cqiuiiiiniit  ratiii);  (jI 
131)0  k\v  nearly  joo  circuit  ll.  from  tlic  switclilxjard  and 
I  lie  existing  equipnient  of  800  kw  at  an  average  electrical 
distance  of  45  ft.  Ilcncc,  if  eacli  inaciiinc  was  to  be  sepa- 
rately connected  to  the  board  in  the  usual  way,  the  aggre- 
gate of  the  generator  leads  would  be  very  great. 

The  existing  switchboard  was  approximately  37  ft.  long. 
To  add  to  it  snlliciently  to  haiuUe  the  new  units  and  also 
the  feeder  controls  for  new  and  proposed  buildings  would 
have  increaseil  its  length  to  80  ft.,  making  it  unwieldly 
and  also  rendering  it  necessary  to  rebuild  the  board  so 
as  to  place  all  feeder  switches  on  a  gallery.  Investiga- 
tion showed,  however,  that  it  was  impossible  to  obtain 
space  for  the  multiplicity  of  heavy  leads  and  feeders  in  the 
cellar  or  passageway  of  the  old  building.  In  other  words, 
even  had  it  seemed  advisable  to  rebuild  the  old  switch- 
board, rather  than  abandon  it,  it  would  have  been  impos- 
sible to  bring  the  necessary  connections  to  it.  These  and 
numerous  other  considerations  of  a  practical  nature  indi- 
cated that  it  was  best  to  recommend  placing  the  entire 
equipment,  both  old  and  new,  on  a  120-240-volt,  three-wire 
basis,  to  abandon  the  old  switchboard  and  arrange  for  the 
remote-control  method  of  operating  the  electrical  plant  and 
distributing  system,  the  center  of  distribution  being  re- 
moved from  the  old  engine-room  to  a  convenient  point  in 
the  basement  of  the  new  building  as  far  east  as  possible 
so  that  the  heavy  feeders  to  proposed  buildings  farthest 
from  the  plant  would  be  correspondingly  shortened. 

This  work  has  been  carried  out  and  the  entire  distribut- 
mg  system  for  the  low-tension  work  remodeled  without 
interruption  of  the  service.  No  one  outside  of  the  engine- 
room  force  was  aware  of  the  time  the  change-over 
occurred.  It  is  interesting  to  express  the  belief,  in  pass- 
ing, that  the  Prudential  Buildings  possess  the  first  remote- 
control  switchboard  designed  for  a  direct-current  plant. 

THE    NEW    GENERATORS. 

In  order  to  provide  for  the  immediate  increase  in  the 
load  and  to  relieve  the  old  plant  it  was  considered  advisable 
to  install  at  once  two  500-kw  generators  with  space  in  the 
new  engine-room  for  a  future  unit  of  the  same  rating. 
Space  conditions  required  the  use  of  vertical  engines;  eco- 
nomical operation  required  that  they  be  compound.  Fig.  3 
shows  a  view  of  the  new  engine-room. 

The  500-kw  units  rest  on  a  monolithic  foundation  of 
concrete  reinforced  with  a  grillage  of  I-beam  in  three  tiers. 
The  generator  pits  are  lined  with  sheet  steel,  the  pans 
being  set  on  brick  piers,  weighted  down,  and  the  concrete 
poured  around  them. 

The  generators  are  of  Sprague  Electric  Company's  make, 
and  operate  normally  at  150  r.p.m.,  with  235  volts  at  no 
load  and  over-compound  5  volts  from  no  load  to  full  load. 
They  are  built  on  8oo-kw  frames  and  show  a  test  tempera- 
ture' rise  in  the  windings  of  29  deg.  C.  by  thermometer 
after  four  hours'  run  at  25  per  cent  overload,  succeeding  a 
full-load  run  for  eight  hours.  The  engines  are  of  Ball  & 
Wood  make  of  the  cross-compound  type.  Owing  to  the 
cramped  space  conditions  in  this  room  lengthwise  of  the 
shafts  it  was  impossible  to  provide  for  proper  and  acces- 
sible generator  terminal  boards  in  the  generator  pits,  and 
hence  the  armature  flexible  leads  and  the  series  field-coil 
connections  are  brought  directly  to  the  generator  con- 
tactor board,  as  shown  in  Fig.  6,  on  the  rear  of  which  is 
mounted  the  series  field-circuit  shunt.  Thus  the  board 
serves  the  double  duty  of  a  generator  terminal  board  and  a 
generator  switchboard  panel.  On  this  board  are  mounted 
three  solenoid-operated  single-pole  switches,  positive,  nega- 
tive and  equalizer  respectively,  the  negative  switch  being 
provided  with  an  overload  coil  and  all  three  electrically  in- 
terlocked. An  ammeter  and  a  voltmeter  were  also  pro- 
vided on  each  of  these  boards,  both  instruments  being 
duplicated  on  the  control  board  in  the  old  engine-room  on 
Bank  Street. 


110,000-VOLT  TRANSMISSION  SYSTEM 

OF  THE  PROVINCE  OF  ONTARIO. 


Specifications  and  Tests  of  Suspension  Insulators,  Cable 

Clamps    and    Strain    Insulators     Aluminum    Cable 

Data  and  Method  of  Erecting  Transmission  Line. 


IN  the  previous  issue  the  general  organization  (jf  the 
Hydro-Electric  Power  Commission  of  Ontario  was 
outlined,  together  with  the  preliminary  work  in  sur- 
veying the  line.  In  addition  data  were  given  on  the  cost 
of  preparing  for  and  erecting  the  transmission  towers, 
followed  by  the  specifications  for  the  standard  forms  of 
towers  employed.  In  the  present  article  the  painstaking 
work  of  the  engineers  in  their  investigations  on  insulators 
and  in  making  comparative  tests  of  the  various  types  of 
insulators  submitted  is  covered,  as  well  as  the  methods 
employed  in  erecting  the  aluminum  cable.  The  following 
article  will  take  up  the  design  and  equipment  of  the  various 
stations,  while  the  concluding  article  of  the  series  will 
deal  with  the  low-tension  transmission  lines  connecting  the 
various  municipalities  with  the  stations. 

INSULATORS. 

Suspension-type  insulators  are  used  exclusively  on  the 
high-tension  system.  The  specifications  call  for  an  insulator 
capable  of  withstanding  an  electric  strain  of  330,000  volts 
(three  times  normal)  dry,  220,000  volts  (twice  normal) 
under  a  precipitation  of  ^  in.  of  water  a  minute  at  an 
angle  of  45  deg.  and  a  mechanical  longitudinal  stress  of 
8000  lb.     The   strain   insulators   employed   to   take   up   the 


Fig.     16 — Insulators     Under    Test. 

horizontal  strain  on  the  cable  were  required  to  withstand  a 
tensile  load  of  10,000  lb.  without  injury. 

A  number  of  insulator  factories  were  visited  before  these 
specifications  were  prepared.  Data  were  collected  regard- 
ing methods  of  manufacture,  and  the  facilities  of  the  vari- 
ous manufacturers  for  producing  insulators  of  the  required 
quality  in  sufficient  quantities  were  investigated.  The  data 
secured  from  the  insulator  tests  carried  out  at  the  different 
factories  were  so  varied  that  the  commission  decided  to 
make  independent  comparative  tests  for  the  various  types, 
all  to  be  made  under  similar  conditions.  For  this  purpose 
three  complete  sample  -insulators  accompanied  each  tender. 

The  insulator  tests  were  performed  in  the  transformer 
station  of  the  Ontario  Power  Company  at  Niagara  Falls, 
Ont.  This  company  courteously  offered  the  commission 
the  use  of  all  necessary  apparatus,  machinery  and  power, 
and  during  the  tests  assisted  the  commission's  engineers. 
The  330,000-volt  dry  test   (Fig.   16)   was  performed  in  all 
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cases,  but  the  220,000-volt  ram  test  constituted  the 
real  test  of  efficiency.  The  water  was  applied  through  a 
series  of  spray  nozzles  directed  toward  the  insulators 
at  an  angle  of  45  deg.  The  flow  was  adjusted  to  give  a 
precipitation  of  as   much   as   3^    in.   a   minute,   which   was 


of  ten  reinforced  sections  with  similar  connections.  These 
insulators  were  shipped  assembled  in  crates  to  various 
railway  sidings,  and  from  there  transported  by  team  to  the 
towef  sites.  The  eight-section  suspension-type  insulators 
were  used  on  standard  towers.    The  ten-section  strain  type 


called  for  in  the  specifications.     The  nozzles  were  arranged      of  insulator  was  used  on  the  line  anchor  and  the  corner  and 

long-span    towers,   and    on    all    special    towers    at    railway, 
transmission-line  and  navigable  water  crossings. 

The  suspension-type  insulators  weigh,  assembled,  about 
100  lb.  and  have  an  over-all  length  of  5  ft.,  including  the 
clamp.  They  are  attached  to  the  tower  cross-arm  by  means 
of  an  eye-bolt,  which  in  turn  is  suspended  from  a  galvan- 
ized U-bolt  supplied  by  the  tower  contractor  and  placed 
in  position  by  this  assembling  gang.  The  work  of  raising 
and  attaching  suspension  insulators  was  done  by  a  gang  of 
three  men  and  a  foreman,  the  insulator  being  raised  to  the 
arm  by  a  line  and  pulley,  the  eye-bolt  slipped  into 
the  socket  in  the  cap  of  the  top  section  and  then  keyed  in 
place  with  a  small  cotter  pin.  The  greater  portion  of  this 
work  was  done  in  the  winter  and  the  rate  of  progress  varied 
considerably,  but   under   favorable  working  conditions  this 
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Fig.     17 — Standard    High-Tension    Suspension     Insulator. 

to  subject  all  insulators  to  exactly  the  same  conditions. 
These  tests  were  performed  in  absolute  darkness,  and  a 
large  number  of  photographs  were  taken  to  compare  the 
more  or  less  vivid  luminous  display  due  to  leakage  and 
flash-over.  The  mechanical  strength  of  the  sample  insu- 
lators submitted  was  also  investigated,  and  a  large  number 
of  tests  were  performed  to  ascertain  the  ultimate  breaking 
loads. 

All  tests  were  made  entirely  independent  of  the  prices 
submitted  in  the  various  tenders,  and  the  question  of  cost 
was  not  considered  until  after  the  final  selection,  based  on  the 
above  tests,  had  been  made.  As  evidence  of  the  thorough- 
ness of  the  tests  and  inspection  of  quality  of  manufacture, 
it  may  be  mentioned  that  during  the  vear  the  system  has 


Fig.    18 — Standard    HIgh-Tension    Suspension    Insulator   Clamp. 

been  in  operation  no  interruption  lias  occurred  througli 
mechanical  or  electrical  insulator  trouble.  An  insulator  of 
American  manufacture  was  finally  chosen  after  a  few 
alterations  in  design  had  been  made  at  the  recommendation 
of  the  commission's  engineers.  The  suspension  type  of 
insulator  consisted  of  eight  sections  with  a  ball  and  socket 
connection,  as  shown  in  Fig.   17.     The  strain  type  consisted 


Fig.    19 — Standard    High-Tenslon    Strain     Insulator    Clamp. 

gang  could  cover  forty  towers  a  day  on  single-circuit 
sections,  three  insulators  to  a  tower.  The  strain  insulators 
were  not  erected  by  this  gang,  being  delivered  where 
required  and  later  erected  by  the  cable  gang. 

The  cable  clamp  employed  with  the  standard  suspension- 
type  insulator  is  shown  in  Fig.  18.  It  was  specially  designed- 
for  this  insulator  and  consists  of  a  malleable-iron  casting 
with  supporting  grooves  and  a  bolted  cast  clip  for  clamp- 
ing the  cable.  An  aluminum  sleeve  of  i/i6-in.  plate 
surrounds  the  cable  and  serves  to  protect  it  from  abrasion. 
The  clamp  for  the  suspension  insulator  is  also  provided 
with  two  galvanized  sheet-iron  shields,  which  project  over 
the  cable  at  either  end  of  the  clamp  and  prevent  any  burn- 
ing of  the  cable  by  short-circuits  occurring  from  the  flash- 


Fig.   20 — Cable   Splicing   on    Heavy  Anchor  Towers. 

over  or   failure  of  an  insulator.     All  clamps  and  iron  and 
steel  parts  are  galvanized. 

The  strain  insulator  clamp,  illustrated  by  Fig.  19,  consists 
of  two  >^-in.  galvanized  pressed-steel  plates  bolted  together 
and  provided  with  grooves  to  receive  the  cable.  Alumi- 
num sleeves  and  iron  shields  are  also  employed  with  these 
clamps    to    protect    the    cable    from    abrasion    and    burning. 
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I)iiriiij4  ilu-  courso  of  ooiistniction  il  was  Idiiiul  advisiihh 
to  placf  .1  portion  of  tlic  supply  of  iiiati-rials  with  a  I'.uro 
|>faii  iiisiilal<ir  inaiiiifacturiT.  who  ftiriiislu-d  insulators  of  tlu 
sanu"  (U-sij^u  and  (piality  as  thosr  supplifd  li\  tin-  Ainrrican 
cutiipan\.  riic  total  ordiT  for 
insiilator^^  was  11,000  of  tin- 
suspension  ivpi-  and  ^ooo  of 
the  roinpKtr  strain  tv|)f.  to 
jjctluM-  uitli  liu'  ni'ccssaiy 
olanips.   sK('\i>   and    siiiolds. 

I  A  111. K. 

With  till"  I'xccption  of  al)oui 
_^  miles  of  copper  circuit  with- 
in tile  city  limits  of  Toronto, 
aluminum  cahle  was  n  s  e  d 
throuj^iiout  the  system.  Two 
sizes  were  emi)loyed,  .\'o.  0000 
U.  &  S.  Jjatje  heinji;  used  on 
the  (louhle-circuit  line  from 
Niagara  l<'alls  to  Dundas,  and 
No.  000  throuf^hout  the  rest 
of  the  system.      The  cable  was 

delivered  on  the  field  in   reel  lengths  of  4000   ft.,  and  has 
the   dimensi(Mis   and   characteristics   specified    in   Table    IV. 

TABLE    IV. CABLE   UiMENSIONS    AND    CHARACTERISTICS. 


worked  in  advance  erecting  {.ground  cable.  The  ground 
cable  is  5/16  in.,  seven-strand  galvanized  steel.  This  was 
|)ulled  up  to  llu-  proper  sag  and  clamped  directly  on  the 
lowers.     (  )n   llie  double-circuit    lowers  with   two  |)ower  cir 


No.  0000 


Over-all  diimeter .  .vU)  in. 

Number  of  strands 7 

Diameter  of  strands,  average I  .  I  7.'!6  in. 

Elasti.-  limit,  pounds  per  square  inch 1  14,000    l.S.OOO 

IJItimatestrenKth.  i).)unds  per  square  inch.  !  24,000   27.000 

Conductivitv !  61 

Weight  per  mile >  lO.SO  lb 

Total  miles  single  aluminum  cable  erected.. |  312.2 

Total  weight  of  aluminum  cal  .le  erected.  164    tons 


The  cable  gang  consisted  of  twenty-five  men,  one  fore- 
man, one  snl)-foreman  and  two  teams.  The  reels  were  set  up 
on  portable  frames  and  were  run  out  three  at  a  time  l)y  a 
team.  As  each  tower  was  reached  the  cable  was  raised  to 
the  cross-arm  and  placed  on  wooden  pulleys,  which  were 
suspended  at  the  same  height  as  and  beside  the  cable  clamps. 
When  the  three  reels  lengths  had  been  run  out  one  span  on 


Fig.    21 — Typical     Double-CircLiit     Transmission  -  Line     Railroad     Crossing. 


cuits  (Fig.  21 )  three  ground  cables  are  used,  and  with  one 
power  circuit  two  ground  cables  are  employed.  The  single- 
circuit   towers    are    e(|ui])ped   with    only   one   ground   cable. 

Cable  splicings  (  b'ig.  20)  were  made  by  means  of  i8-in. 
and  22-in.  aluminum  Mclntyre  sleeves,  the  specifications 
calling  for  two  and  one-half  complete  turns  of  the  sleeve. 
The  ground  cable  splices  were  made  by  means  of  a  specially 
designed  connector.  Cable  sags  were  adjusted  in  the  field 
according  to  sag  tables  which  were  compiled  with  reference 
to  temperature  and  length  of  span.  Calculations  were 
based  on  the  assumption  that  the  cables  would  be  stressed 
to  the  elastic  limit  at  32  deg.  Fahr.  with  a  ^-in.  coating  of 
ice  and  a  65-mile  gale.  The  minimum  ground  clearance 
allowed  was  20  ft. 

The  rate  of  cable  erection  varied  greatly,  depending 
not  only  on  weather  conditions  and  topography,  but  upon 
the  number  of  railways  and  transmission  lines  encountered 
The  erection  of  strain  insulators  and  the  forming  and  ad- 
iusting  of  loops  on  anchor  and  crossing  towers  seriously 
affected  the  progress  of  the  work  on  some  sections  of  the 
line.      On   double-circuit   sections,   where   six   power  cables 


No,  000 


.470  m. 

7 

.  155')  in. 

I  4 , 000- 1 5 , 000 

24,000   2  7.000 

61 

K16  lb. 

6  7,i.>- 

2  75  tons 


Figs.    22    and    23 — High-Tension     Transmission    Lines     in     Humber     Bay,     Toronto     Entrance. 


each  line  was  adjusted  for  sag  by  the  commission's  in- 
spector, the  sags  on  the  other  spans  being  allowed  to  adjust 
themselves  over  the  pulleys. 

The  cable  was  then  snubbed  and  men  working  on  swings 
suspended  from  the  arms  removed  it  from  the  pulleys  and 
clamped  them  to  the  insulators.  While  this  was  being  done 
part  of  the  gang  with  the  sub-foreman  and  the  other  team 


and  three  ground  cables  were  erected,  the  average  rate  of 
erection  was  from  3^  mile  to  6/10  mile  of  completed  line  a 
day.  The  labor  cost  varied  from  $110  to  $215  per  mile, 
the  average  being  $130  for  a  mile  of  completed  line.  The 
rate  of  erection  for  three  power  cables  and  two  ground 
cables  was  from  y'z  mile  to  54  mile  of  line  a  day,  and  the 
labor  cost  averaged  about  $80  for  a  mile. 
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Sl'ECIAI.  CONS'IKI'CTION. 

The  most  important  special  C(jiistruction  was  witliin  the 
corporate  hmits  of  Toronto,  where  the  high-tension  hne 
(I'ig.  22)  is  carried  to  the  Strachan  Avenue  station.  This 
section  of  line  is  supported  on  towers  giving  70-ft.  mini- 
mum ground  clearance,  and  for  a  distance  of  about  i  mile 
tile  towers  are  located  in  Lake  Ontario  (Fig.  2^),  200  ft. 
from  the  shore.  Reinfcjrced-concrcte  piers,  cross-braced 
with  steel  girders  15  ft.  above  water  level  and  protected  at 
their  bases  by  heavy  hand-laid  riprap,  are  employed  to 
support  the  tower  bases. 


intersection  of  the  straight-edge  with  the  middle  scales 
shows  cither  the  frequency  or  the  wave-length.  A  thread 
stretched  taut  is  a  convenient  substitute  for  a  straight-edge. 

Example  I. — A  condenser  having  a  capacity  of  0.008 
mfd  discharges  tiirough  an  inductance  of  60,000  cm; 
what  are  the  fretiuency  and  wave-length  of  the  oscilla- 
tion? A  straight-edge  placed  6  X  10*  on  the  upper  scale, 
and  8X  10"  on  the  lower  scale  crosses  the  middle  .scale  at 
a  frequency  of  230,000  cycles  and  a  wave-length  of  1300  m. 

It  will  be  noted  that  the  chart  can  be  used  also  to  deter- 
mine what  inductance  or  capacity  to  use  with  a  given 
inductance  or  capacity  to  produce  a  certain  wave-length. 

lixample  II. — It  is  desired  to  use  a  condenser  having  a 


LOGARITHMIC    CHART    FOR   CALCULATING   THE 

FREQUENCY  AND  WAVE-LENGTH  OF 

OSCILLATING  CIRCUITS. 


By  R.  H.  Marvin. 

IN  the  use  of  oscillations  produced  by  the  discharge  of 
a  condenser  through  an  inductance,  as  in  wireless 
telegraphy,  for  example,  the  frequency  and  wave- 
length of  the  oscillation  are  usually  calculated  from  the 
values  of  the  inductance  and  capacity.  The  formulas  used, 
although  simple,  become  rather  tedious  if  many  calcula- 
tions are  required.  To  simplify  and  shorten  this  calculation 
the  straight-line  chart  shown  herewith  was  designed  to 
give  the  result  at  one  operation. 

The  formula  for  representing  the  frequency  of  a  conden- 
ser discharge  should  really  include  the  resistance  of  the 
oscillating  circuit,  but  since  the  resistance  over  a  consid- 
erable range  has  only  a  very  slight  effect  on  the  frequency, 
and  in  any  practical  oscillating  circuit  the  resistance  must 
be  kept  low  on  account  of  the  losses,  it  is  usual  and  quite 
permissible  to  neglect  the  resistance. 

The  formula  for  frequency  wlien  the  resistance  is  neg- 
lected is : 

f-  \t-c  ^-^ 

2  u  yLC 

where 

/  =  frequency   in  cycles  per  second, 

L  =  inductance  of  circuit, 

C  —  capacity  of  circuit. 
Here  L  and  C  must  both  be  expressed  in  the  same  system 
of  units,  either  electromagnetic  or  electrostatic.  If,  as  is 
more  convenient,  L  is  expressed  in  centimeters  or  absolute 
electromagnetic  units  (i  henry  equals  10"  centimeters),  and 
C  in  microfarads,  this  fornuila  reduces  to: 


/ 


(2) 


.v"33  ■  'o 
\'LC 

The  velocity  of  propagation  of  electric  waves  being  the 
same  as  that  of  light  waves — that  is.  3.10'  meters  per  sec- 
ond— the  relation  between   frequency  and  wave-length  is: 

3.10" 


/=" 


/ 


(3» 


where 

/  =  wave-length  in  meters. 

The  chart  has  been  laid  out  from  formulas  (2)  and  (3). 
It  consists  of  four  logarithmic  scales  so  proportioned  and 
located  with  respect  to  each  other  as  to  give  the  required 
result  by  a  single  operation.  (The  scales  were  copied  from 
a  lo-in.  slide-rule. )  .As  drawn  it  gives  directly  the  values 
of  frequency  from  100,000  cycles  to  1,000,000  cycles,  and 
wave-lengths  from  300  m  to  3000  m ;  for  inductances  from 
10.000  cm  to  [00,000  cm,  and  for  capacities  from  0.0025 
to  0.025  ni^fl-  '^•'^  will  be  sliown.  it  can  be  applied  to  all 
values  of  the  variables. 

To  use  the  chart  a  straight-edge  is  placed  so  as  to  cross 
the  selected  value  of  the  inductance  on  the  upper  scale  and 
the   selected   value   of   capacity   on   the   lower   scale.      The 
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Uogarithmic   Chart. 

capacity  of  0.01)5  mid  to  give  a  frequency  of  600,000 
cycles;  what  inductance  should  be  used?  A  straight-edge 
placed  at  5  X  'o'  on  the  lower  scale  and  6  y^  icJ"  on  the 
middle  .scale  crosses  tlu'  upi)cr  scale  at  14.000  cm,  the  re- 
(juired  inductance. 

For  values  of  inductance  or  capacity  greater  or  less  than 
those  given  on  the  chart  the  following  corrections  must 
be  made.  ,'\s  is  shown  by  the  formula,  the  frequency 
varies  inversely  as  the  square  root  of  both  the  inductance 
and  capacity.  Therefore,  if  either  the  inductance  or 
capacity  be  multi])lied  by  any  number,  the  frequency  is 
divided  by  the  scpiare  root  of  that  number.  Thus  a  capacity 
100  times  as  large  as  a  value  .shown  on  the  chart  would 
produce  a  frequency  one-tenth  of  the  value  indicated. 

Example  III. — What  frequency  will  be  produced  by  a 
condenser  of  2  mfd  and  an   inductance  of  3  millihenrys? 
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I Wii  iiucriifarads  is  lou  limc.>.  tlic  \;i1ik-  mi  llii  iliait,  ^^ 
niillilicnrys  is  also  loo  limes  as  large  as  tlio  chart   value. 

riu-  aclual  values  i)eiiig  each  loo  tiuies  as  large  as  the 
chari    values,    the    trcqueucy    given    hy    the   chart    must    be 

divided  by  V  loo  X  V'  'oo  ~  ^^^-  1''*-'  value  given  by  the 
chart- is  205,000  cycles:  dividing  this  by  100  gives  2050 
cycles  as  the  actual  value. 

In  case  the  chosen  inductance  or  capacity  is  ten  limes 
or  one-tenth  as  large  as  that  shown  on  the  chart,  the  fre- 
quency will  be  e(iual  to  the  chart  value  divided  or  multi- 
plied by  \/  10  =  3.162.  This  muitiplicalioii  or  division 
may  be  performed  on  the  chart  as  follows:  l-rom  the  point 
where  the  straight-edge  crosses  the  middle  scale  lay  off 
on  the  middle  scale  a  distance  etpial  to  one-half  the  length 
of  the  middle  scale.  This  distance  may  be  laid  off  either  to 
the  right  or  left  whichever  way  makes  it  fall  on  the  .scale. 
The  point  so  found  will  be  the  desired  value.  Laying  off 
the  half  scale  length  to  the  right  multiplies  by  3.162,  and 
laying  it  off  to  the  left  divides  by  3.162.  As  the  result  of 
multiplying  by  3.162  is  the  same  numerically  as  that  of 
dividing  by  the  3.162  only  ten  times  as  great,  a  multiplica- 
tion by  ten  will  correct  the  result  when  it  is  desired  to 
multiply  by  3.162  and  where  obliged  to  divide. 

Example  IV. — What  frequency  will  be  i)roduccd  by  a 
capacity  of  0.0003  "^^f'  •^"'^^  '^'''  inductance  of  25,000  cm? 
The  value  of  capacity  is  one-tenth  that  given  on  the 
chart.  The  result  must  therefore  be  multiplied  by 
3.162.  The  intersection  on  the  chart  gives  582,000.  flay- 
ing off  to  the  left  one-half  the  scale  length — that  is,  divid- 
ing by  3.162 — gives  184,000.  Multiplying  by  ten  gives  the 
required  result,   1.840,000  cycles. 


MACHINE  FOR  CONTINUOUS  TREATMENT  OF 
TUNGSTEN  FILAMENTS. 


PROTECTION  OF  DAM  AGAINST  VACUUM  VIBRA- 
TIONS AT  FLOOD  DISCHARGES. 


In  the  discussion  provoked  by  recent  dam  failures  atten- 
tion has  been  directed  by  several  engineers  to  the  vacuum 
which  may  be  produced  under  the  falling  water  curtain 
during  flood  discharges  over  the  spillway.  Besides  adding 
to  the  total  downstream  pressure  on  the  dam,  such  a 
vacuum  may  give  rise  to  trouble  on  account  of  its  pulsa- 
tions, as  it  is  alternately  destroyed  and  reformed,  setting  up 
vibrations  in  the  heavy  structure  of  the  dam. 

The  Cannon  Falls  dam  of  the  Consumers'  Power  Com- 
pany, near  Cannon  Falls,  Minn.,  has  been  specially  protected 


Cannon    Falls    Dam. 

against  the  occurrence  of  such  a  vacuum  by  the  insertion  of 
vent-holes  through  the  spillway  apron,  as  shown  in  the  ac- 
companying illustration.  These  vent-holes  just  below  the 
crest  of  the  dam  effectually  prevent  the  formation  of  any 
vacuum  which  might  produce  the  tremors  already  referred 
to.  The  Cannon  Falls  dam  is  of  the  hollow,  reinforced- 
concrete  type,  and  was  built  under  the  Ambursen  patents. 


In  the  mamilaclure  (if  wire-type  tungsten  lamj)  lilaiiienis 
the  mineral  in  its  powdered  condition  is  usually  mixed  with 
a  binder  material  to  form  a  plastic  mass  which  can  be 
formed  into  a  fdament  by  extruding  it  through  a  die.     This 


Apparatus    and    Circuits    for    Continuous    Treatment    of    Tungsten 
Filaments. 

filament  is  then  heated  in  a  suitable  atmosphere  of  gases, 
removing  the  binder  and  causing  the  sintering  of  the 
metallic  residue  into  a  firm  homogeneous  thread. 

A  recent  patent  granted  to  William  G.  Abbott,  Jr.,  of 
Schenectady,  N.  Y.,  and  assigned  by  him  to  the  General 
Electric  Company,  describes  an  improved  device  for  giving 
this  flashing  treatment  to  tungsten  filaments.  A  mixture  of 
hydrogen  and  nitrogen,  lighter  than  air,  is  commonly  used, 
this  gas  mixture  being  held  in  the  inverted  U-tube,  which, 
as  shown,  sheathes  the  endless-belt  conveyor  for  the  fila- 
ments. The  gas  is  held  in  this  inverted  U-chamber  by  the 
greater  specific  gravity  of  the  outside  air,  the  losses  by 
convection  and  diffusion  being  supplied  through  the  pipe  at 
the  top.  In  putting  the  unformed  filaments  through  the 
sintering  process  it  is  necessary  that  they  be  heated  at  first 
only  slightly  and  later  increased  by  steps  to  full  tempera- 
ture. The  present  device  accomplishes  this  result  by  a 
series  of  contactors  which  engage  the  filament  carriages 
during  their  passage  of  the  tube.  The  first  contactor,  for 
example,  has  in  series  a  high  resistance,  which  cuts  down 
the  current  through  the  filament  to  the  proper  initial  value. 
Follow'ing  contactors  deliver  higher  potentials  across  the 
filament,  so  that  in  the  travel  of  the  latter  through  the  tube 
the  conditions  of  best  temperature  are  successively  closely 
reproduced.  As  the  riders  reach  the  bottom  of  their  path 
the  finished  filaments  are  removed  by  hand  and  replaced  by 
untreated  threads. 


Januakv  13,  1912. 
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Central  Station 

Management,  Policies  and  Commercial  Methods 


A  MINOR-REPAIRS  CANVASS  OF  CUSTOMERS' 
EQUIPMENT. 

Not  long  ago  a  large  combination  gas  and  electric  com- 
pany in  the  West  inaugurated  what  it  called  a  "canvass  of 
customers."  Representatives  visited  every  consumer  and 
inquired  if  the  service  was  satisfactory.  Permission  was 
also  asked,  regardless  of  the  answer  to  the  first  question,  to 
make  an  inspection  of  the  gas  and  electric  appliances  of 
the  household.  The  men  were  prepared  to  make  certain 
small  adjustments  and  repairs,  and  also  took  orders  for 
appliances,  but  did  not  specifically  urge  their  sale. 

In  this  case  the  inspection  described  resulted  in  a  great 
deal  of  good.  It  proved  to  the  customer  that  the  company 
really  wanted  to  know  about  the  service  its  patrons  were 
getting.  The  minor  adjustments  effected  promoted  satis- 
factory service  and  in  many  cases  the  use  of  more  service 
by  the  customer.  Many  instances  were  found  where,  for 
some  trivial  reason,  appliances  were  not  used.  In  such  cases 
fifteen  or  twenty  minutes  spent  in  adjustment,  demonstra- 
tion, etc.,  by  an  inspector  removed  all  the  difficulty  and 
transformed  a  casual  user  into  a  good  consumer. 


DAILY    INSPECTION    OF     HEATING    CUSTOMERS' 
INSTALLATIONS. 

In  many  exhaust-steam-heating  plants,  said  Mr.  A.  E. 
Stevens,  manager  of  the  Consumers'  Power  Company  at 
Minot,  N.  D.,  in  talking  of  heating  matters  before  the 
Byllesby  convention  recently  held  in  Chicago,  appreciation 
is  lacking  of  the  really  important  part  the  steam-heating 
end  should  play  in  plant  production.  While  much  atten- 
tion is  given  to  the  electrical  end  of  the  station,  the  steam- 
heating  system  is  often  considered  a  sort  of  necessary  evil, 
so  that  there  is  a  consequent  lack  of  careful  attention  to 
the  many  economies  possible. 

One  of  the  greatest  lessons  in  heating  revenue  is  the 
stoppage  of  condensation  meters.  Another  serious  source 
of  complaint  which  comes  from  consumers  is  due  to  the 
clogging  of  traps.  Both  of  these  troubles  can  be  practically 
eliminated  by  daily  readings  and  inspections  during  the 
heating  season.  The  expense  thus  incurred  will  be  found 
to  be  very  small  when  compared  with  the  increased  revenue 
and  the  greater  satisfaction  of  the  consumers. 

A  careful  system  of  costs  should  also  be  kept  in  the 
heating  department,  not  only  to  make  a  proper  financial 
showing,  but  because  this  will  lead  to  a  surprisingly  large 
number  of  savings  when  these  costs  are  analyzed. 


THE   CUSTOMER  WHO    FORGETS   TO    BRING    HIS 

BILL. 


From  the  standpoint  of  the  accounting  department  it  may 
seem  perfectly  justifiable  to  print  drastic  warnings  and 
threats  on  customers"  bills,  and  to  post  signs  about  the  office 
to  the  effect  that  "Those  who  bring  their  bills  will  be 
served  first ;  others  must  wait.  Moral :  Always  bring 
your  bill.'' 

But  the  justice  of  this  matter,  as  pointed  out  by  Mr. 
William  Hodge  before  the  Byllesby  convention,  Jan.  4,  at 
Chicago,  does  not  appeal  to  the  customer  at  all !  He  feels 
that  when  he  goes  to  the  office  to  pay  a  corporation  it  ought 
to  take  the  money  at  once  and  without  deliberately  trying 
to  put  him  to  inconvenience  because  he  has  failed  to  bring 
a  slip  of  paper  with  him. 

Certain  companies  have  attempted  to  overcome  the  dupli- 


cate-bill nuisance  by  penalizing  the  customer  through  com- 
pelling him  to  forfeit  his  discount.  Surprising  as  it  may 
seem,  customers  have  actually  been  unjustly  penalized  in 
this  way. 

Unhapi)ily,  too,  the  customers  who  forget  their  bills  are 
always  the  ones  who  come  in  about  the  last  discount  day, 
when  a  line  is  standing  at  the  cashier's  window.  Making 
out  duplicates  then  entails  a  digression  from  the  regular 
order  of  business,  and  unless  specially  provided  for  delays 
the  whole  line. 

But  the  fact  should  not  be  lost  sight  of  that  an  office 
system  or  any  other  system  is  devised  for  the  expeditious 
handling  of  business  and  not  to  gratify  a  mere  sense  of 
order.  The  friendship  of  the  public,  indeed,  is  worth  in- 
comparably more  than  the  wages  of  a  clerk  or  two,  or  the 
time  lost  in  making  out  duplicate  bills. 


NEED  OF  ADEQUATE  WIRING  FOR  HEATING 
APPLIANCES. 


The  household  consumer  should  be  encouraged  in  the  use 
of  electric  irons,  toasters,  chafing  dishes,  percolators  and 
other  heating  appliances,  but,  as  pointed  out  by  Mr.  H,  E. 
Morton,  of  Albany,  Ore.,  it  is  a  waste  of  time,  energy  and 
money  to  have  these  devices  installed  unless  they  can  be 
used  with  convenience. 

A  certain  family  which  he  mentions  has,  for  example, 
an  electric  iron,  a  toaster  stove,  a  coffee  percolator  and  a 
chafing  dish.  The  good  wife  wanted  to  prepare  a  lunch, 
using  the  chafing  dish  for  a  rarebit,  the  stove  for  toast  and 
the  percolator  for  preparing  coffee.  The  house  was  wired 
with  only  one  lamp  in  each  room,  so  that  it  was  impossible 
to  use  these  appliances  on  the  dining-room  table. 

The  toaster,  therefore,  had  to  be  attached  to  a  bedroom 
socket  and  toast  made  in  the  dark.  The  coffee  was  pre- 
pared in  another  bedroom,  and  the  rarebit  was  made  in  the 
kitchen  on  the  range,  as  the  house  wires  were  too  small  to 
allow  operating  all  the  appliances  at  once. 

Large  amounts  of  money  are  being  expended  in  selling 
such  heating  appliances,  but  to  the  success  of  their  use  it  is 
vital  that  sales  be  followed  up  with  a  campaign  to  have 
proper  wiring  installed,  so  that  the  appliances  can  be  used. 
Contractors  and  architects  should  be  educated  on  this  sub- 
ject, and  all  new  houses  should  be  wired  so  that  the  usual 
heating  appliances  can  be  used  with  convenience. 


THE    PUBLIC'S     RIGHT    TO    COURTEOUS 
TREATMENT. 

.A.  distinct  policy  of  the  Byllesby  companies  has  been  that 
of  unfailing  courtesy  and  fair  dealing  toward  the  public 
served  by  these  properties.  The  desirable  relations  thus 
established  are  of  inestimable  value  to  local  companies 
when  matters  of  franchise  rights,  extensions,  etc.,  are  in- 
volved. But,  aside  from  such  aspects  of  direct  advantage 
to  the  corporation,  there  is  a  moral  obligation  to  the  public 
on  the  part  of  the  utility  company,  as  pointed  out  by  Mr. 
W.  H.  Hodge  in  a  paper  read  at  the  Byllesby  convention. 
Chicago,  Jan.  4. 

"The  public,"  rleclared  Mr.  Hodge,  "has  just  as  much 
right  to  expect  courteous,  prompt  and  pleasant  attention 
from  the  officers  and  employees  of  a  company  as  to  expect 
good  service  in  exchange  for  its  cash  and  the  monopoly 
privileges  conferred.  An  employee  who  is  polite  to  cus- 
tomers or  prospective  customers  is  merely  doing  his  duty 
and   performing  what   is  expected   nf  him   and   whnt    Itr   is 
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paitl  loi.  I  tuirli'sv  to  tlu-  |)iil)lic  is  lu-iliirr  (.•iiiiik-MTiiMnn 
toward  ilu"  customiT  nor  n'^''"K  •''*"  I'oiiipaiiy  more  tlian  its 
iliii'.  It  is  no  sproial  virtui'  lor  cilln-r  corporation  or 
finplovcf. 

"  riu"  kiiitl  ot  siTvico  a  man  rcccivt's  is  secondary  to  tin- 
Uinil  of  trcatnunt  liis  pridi-  roci'ivfs.  If  Ik*  Ixdii-vcs  tin- 
ronipaiiv  trials  Inni  with  n-spfCt  and  fairiu'ss  lu-  is  williii).; 
to  |iiit  np  with  a  certain  anioinit  of  inli-rrii|)tioii  to  the 
service  without  j;rowiiij>;  hostile.  I'm  if  he  hears  a  jjrudjjc 
against  the  company  the  l)est  ser\  ici'  and  the  lowest  rates 
will  not  make  him  a  friend.  Ik>canse  we  operate  nioiiopoliis 
we  nm.st  treat  onr  customers  hetter  than  comiJClitive  husi- 
ness  institutions,  and  we  must  make  it  plain  to  the  puhlic 
ihat  sucii   is  the   tact." 


A  CURIOUS  ADVERTISEMENT. 


The  advertisement  of  tiie  I'liinn  I'.lectric  Light  &  i'owcr 
<."onipany,  oi  St.  I.ouis,  in  the  CilobcPciiiocnit  of  that  city 
on  Ian.  to  was  sonietliing  of  .i  curiosity.  It  consisted  of  a 
picture   representing   the   pleased   expression   ol    a   customer 


space  <).J5  ill.  wide  and  i;.J3  in.  loiij;,  and  is  said  to  he  the 
largest  "one-line"  advertisement  ever  inserted  in  any  news- 
paper. 


A    One-Line    Advertisement. 

owing  to  a  reduced  electric-light  hill,  with  the  delineation 
of  an  electric-lighted  cottage,  and  also  lettering  calling 
attention  to  the  fact  that  the  combination  of  the  new  re- 
duced rates  and  the  tungsten  lamp  has  made  electric  lighi- 
ing  the  best  and  most  economical  illuminating  agent.  What 
makes  the  adverti.sement  unusual  is  that  the  entire  design, 
lettering,  border  and  all.  is  executed  with  a  single  line, 
starting  at  the  lower  right-hand  corner  and  ending  in  the 
center  of  the  upper  spirals.  Differences  in  shading  bring 
out  the  picture  and  the  lettering.  This  advertisement. 
which   is   reproduced  herewith,  in  the   original   occupied   a 


WHAT  THE  CENTPAL  STATION   CAN   DO   FOR  THE 
BUILDING   CONTRACTOR. 

.\  large  merchamlising  syndicate  having  stores  in  a  iium 
her  of  cities  recently  completed  its  new  building,  too  ft. 
front  and  three  stories  high,  at  I'Ort  Smith,  Ark.  Much 
time  was  lost  in  the  preliminary  work  on  tliis  structure 
owing  to  improper  ground  for  foundations.  As  the  result 
of  a  number  of  vexing  delays  the  contractors  found  them- 
selves sixty  days  behind  their  schedule  by  the  time  the 
foundation  structure  was  at  last  C()m])leted.  l'"roni  this 
point,  however,  it  was  determined  to  ]>ush  construction  with 
all  haste,  in  llu'  lio|)e  of  cutting  down  the  impending  ])enalty 
imposed   for  delay  l)y  the  contract. 

The  h'ort  .Smith  Light  &  Traction  (  ()m])any  was  at  once 
asked  to  install  fourteen  arc  lamps  so  that  work  could  be 
carried  on  all  night.  These  lamjjs  were  put  in  position 
promptly,  and  during  the  succeeding  three  months  were 
moved  about  from  place  to  place  as  the  work  progrcs.sed. 
b'or  conveying  material  an  elevator  hoist  was  installed  to 
serve  all  three  stories.  This  hoist  they  equipped  with  a 
5-hp  single-phase  motor,  which  was  purchased  outright 
bv  the  contractor.  The  single-phase  type  was  selected  so 
that  the  motor  might  be  used  for  other  jobs  elsewhere  in 
town.  Since  the  completion  of  this  building  it  has  been 
transferred  to  and  is  working  at  a  new  site. 

'To  aid  the  carpenters  a  5-hp,  two-phase  motor  was  in- 
stalled to  drive  the  rip-saw.  .Another  3-hp  motor  operated 
a  shaper  or  single-sided  planer.  Owing  to  an  error  in  the 
drawings  all  of  the  steelwork  for  the  store  front  arrived 
with  holes  improperly  drilled,  so  that  it  was  necessary  to 
lav  out  this  work  al  over  again.  'Two  portable  electric 
drills  were  borrowed  from  the  electric  company  for  this 
purpose  and  did  their  work  well. 

During  the  three  months  the  building  was  under  forced 
construction  the  central-station  bill  averaged  from  $26  to 
$29  per  month.  By  the  end  of  this  period,  however,  the 
contractor  had  caught  up  the  sixty  days'  lost  time  and  finally 
finished  the  whole  job  five  days  before  the  contract  date. 


COMPLETE  ELECTRICAL   EQUIPMENT   OF  AN 
APARTMENT   HOUSE. 


A  model  apartment  house,  from  the  standpoint  of  elec- 
trical equipment  as  well  as  that  of  general  convenience  and 
adaptability  to  any  purpose,  is  now  in  course  of  construc- 
tion in  Louisville,  Ky.  The  building  is  the  Weissinger- 
Gaulbert  Annex,  a  companion  structure  to  the  handsome 
ten-storv  apartment  house  on  the  opposite  corner,  which 
has  the  distinction  of  being  the  first  strictly  modern  and 
the  largest  apartment  house  erected  south  of  the  Ohio 
River. 

The  Weissinger-fiaulbert  Annex  fronts  for  80  ft.  on 
Broadway  and  extends  southward  for  200  ft.  along  Third 
Avenue.  It  is  ten  stories  high  and  contains  a  long  series 
of  what  are  caTed  "flexible"  apartments,  since  their  size 
may  be  regulated  to  include  anything  from  a  single  room 
and  bath  to  an  entire  suite  through  the  simple  expedient 
of  double  or  single  doors.  'The  double  doors  separate  in- 
dividual apartments  and  the  single  entrances  designate  com- 
panion rooms.  This  idea  constitutes  the  feature  of  the 
most  approved  type  of  apartment  construe i;ion. 

It  was  not  enough,  however,  that  the  Wessinger-Gaulbert 
should  be  designed  for  the  absolute  convenience  of  its 
lessees  in  the  matter  of  space  desired,  for  the  architects 
have  made  arangements  to  incorporate  in  the  big  building 
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every  electrical  convenience  known  U)  lionsehohU-rs.  A 
prominent  feature  of  the  electrical  system  in  the  Weissinj^er 
is  its  culinary  departments.  In  the  smaller  apartments 
"kitchenettes"  have  heen  ecjuipped  with  electric  ranges,  the 
cooking  odors  being  drawn  away  by  an  electrically  operated 
fan  system.  There  is  also  an  electrically  operated  vacuum 
cleaner  for  every  apartment,  so  that  the  individual  house 
work  of  the  tenant  may  be  decreased  as  materially  as  the 
outside  work  is  decreased  by  the  janitors,  who  keep  the 
halls,  reception  rooms  and  tlie  exterior  in  spotless  condi 
tion. 

In  every  pantry  supplementary  to  the  apartment  kitchen 
there  is  a  refrigerating  system,  the  annnonia  solution  for 
refrigerating  purposes  being  pumped  through  the  coils  by 
an  electric  pump  which  is  centrally  located  in  the  building. 
The  individual  refrigerators  contain  removable  receptacles 
which  may  be  filled  with  water  to  produce  ice  in  a  few 
minutes,  or  which,  if  filled  with  the  necessary  constituents, 
will  produce  ice-cream  and  other  frozen  delicacies,  as  well 
as  keeping  all  food  in  storage  at  the  proper  temperature. 

The  VVeissinger  is,  of  course,  electrically  lighted  and 
ventilated.  There  are  as  many  lighting  fixtures  in  tbt 
interior  as  there  would  be  in  the  most  expensive  hotel,  with 
auxiliary  sockets  at  convenient  intervals  in  every  room  to 
accommodate  such  domestic  conveniences  in  tlie  way  of 
curling-irons,  toasters  anrl  jiortable  reading  lanii)'^  as  nia\ 
be  desired. 

Down  in  the  basement  there  is  a  complete  electric  laundrx 
for  the  benefit  of  tenants,  with  electric  irons  and  a  big 
superheated  dry-room.  Tlie  energy  for  this  establishment 
of  electrical  comfort  and  convenience  is  supidied  from  the 
Weissinger-CJaulbert  power  house  in  the  rear  of  tlie  original 
structure  across  the  street. 


SUBURBAN  IRRIGATION  BY  CENTRAL  STATIONS. 


By  R.  B.  iMateer. 
Without  water  all  the  efforts  of  the  farmer  are  in  vain, 
for  dry  farming,  the  hobby  of  those  who  seek  to  extract  a 
living  from  dry  and  ex,hausted  soil,  has  proved  to  be  less 
of  a  boon  than  the  anxious  agriculturist  fancied.  Water  is 
evervwhere  needed.      Irrigation  on  a  small  scale  has  been 


Fig.    1 — Interior   of    Pump- House. 


attempted  in  the  \\  est  with  windmills  and  gas-engine-driven 
pumps,  but  the  water  supplied  was  not  sufticient  for  the 
needs  of  the  thirsty  soiU  Xext  community  reservoirs  and 
small    lakes   were    utilized    to   store    water,   this   being   dis- 


tributed by  ditches  to  the  land  which  it  was  sought  to  ren- 
der productive  of  crops.  Trouble  was  experienced  even 
here,  for  excessive  charges  per  acre  of  land  under  cultiva- 
tion   added    to    regular    assessment^     of    a    greater   or    less 


Fig.     2 — Transformers     and     Pump-HOLise     in     Irrigation     Field. 

amount  proved  a  burden  to  the  farmer  and  rendered  his 
livelihood  more  and  more  precarious. 

With  the  combination  of  wells,  internal-combustion  en- 
gines and  ditches  a  failure,  the  agriculturist  began  to  con- 
sider the  previously  neglected  electrical  pum])ing  proposi- 
tion. First  cost  and  operating  expenses  had  seemed  huge 
when  compared  with  the  lucid  statements  of  costs  made 
i)y  the  promoters  of  oil  and  gasoline  pumping  units  and 
reservoirs  and  irrigation  ditches.  But  hundreds  of  acres 
of  land  remained  unsought  as  a  result  of  the  failures  ex- 
l)erienced  by  those  who  depended  on  the  old  systems  of 
su|)plying  water,  and  even  in  adjoining  city  limits  there 
might  often  be  found  much  ground  which  should  be  pro- 
ductive of  crops  of  grain  or  vegetables. 

'The  aggressive  policy  of  certain  central  stations  in 
authorizing  the  construction  of  the  necessary  pole  line  to 
reach  such  loads  has  resulted  in  many  interesting  and  very 
profitable  installations  of  motor-operated  jjumjjs.  Water, 
when  and  where  desired,  is  now  turned  upon  the  thirsty 
soil ;  vegetables  in  al)undance  supply  the  city  markets  and 
surplus  quantities  are  crated  and  shipped  to  less  favored 
sections  of  the  state  or  country.  Thus  fruits  and  grain  add 
to  the  wealth  of  the  local  county  as  the  result  of  irrigation 
and  motor-operated  pumps. 

.\  recent  installation  of  this  kind,  promoted  entirely  with 
])rivate  ca])ital.  is  that  of  Mr.  M.  A.  Lunn.  near  Denver, 
Col.  In  this  case  8o  acres  were  supplied  with  all  the  water 
necessary  to  change  dry.  arid  land  to  fertile,  productive 
soil.  .\  .^5-hp.  three-phase.  220-volt  motor  is  belted  to  a 
centrifugal  pump  which  is  connected  to  two  lines  of  12-in. 
pipe,  as  shown  in  Fig.  i.  The  i)ump  is  capable  of  deliver- 
ing   I  TOO   gal.    i)er   minute   against    a   head   of    ;o    ft.      The 
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ualtr  IS  iminpfil  in  two  directions  to  «liscli;)r).;r  pdiiils  i^^.'n 
ft  north  Jiiid  i.^'o  ft.  S(»ntli  rt-siu'ctivcly  of  tlir  |iiiiiip  lioiisc. 
Iroin  these  heij^ht.s  of  50  ft.  it  is  allowed  tn  llou  1)\  ^r.ivity 
iliroujjh  ditches  over  the  adjoining  fields.  The  i^^.ooo-voll 
iransniission  lines  are  tapped  for  this  service,  the  pressure 
hcinj^'  reduced  to  JJo  volts  at  the  pump  house.  One  interest- 
ing feature  of  this  13,000  volt  transmission  is  its  construc- 
tion under  the  100,000-volt  transmission  line  which  feeds 
from  the  .*^hoshone  power  plant. 

All  the  water  used  is  secured  throii^jh  (ilinj^s  made  on 
seepaj^'c  and  undertlow  in  a  stream  known  as  Dry  Creek, 
an  earthen  hreastwork  scrvinj^  to  collect  the  water  flowini^ 
III  the  creek  and  such  seepa}j;e  as  the  lands  situated  on 
higher  levels  may   su|)ply. 

(iasoline  and  oil-engine  competition  in  this  case  was 
overcome  by  the  efforts  of  the  power  department  of  the 
Denver  Gas  &  Electric  Light  Company,  which  sujiplies  the 
energy  used.  The  results  of  the  installation  are  not  only 
satisfactory,  but  highly  gratifying  to  the  consumer,  and  will 
likely  result  in  additional  irrigation  plants.  In  fact,  such  a 
pumping  load  is  a  revemie-])roducing  installation  for  the 
central  station,  a  boon  to  the  agriculturist  and  a  blessing  to 
the  public,  which  benefits  from  the  resulting  abundant  crops 
and  low  prices. 


Wiring    and   Illumination. 


NOTES  ON  DIFFUSION  OF  LIGHT. 


By  J.  R.  Cravath. 

Recent  investigations  by  the  author*  have  pointed 
strongly  to  the  desirability  of  having  light  well  diffused 
when  it  is  used  for  working  purposes.  This  is  especially 
true  in  offices  where  the  work  is  on  paper  and  in  factories 
where  the  work  is  on  polished  metal.  The  glare  of  regular 
reflection  from  the  work  which  is  received  when  there  is 
too  great  a  preponderance  of  light  from  one  direction  is 
very  objectionable  and  causes  a  conscious  straining  of  the 
eyes  in  the  attempt  to  see.  It  is  probable  that  this  glare 
from  the  work  is  responsible  for  fully  as  much  or  more  eye 
strain  than  the  glare  from  exposed  lamps  about  which  so 
much  has  been  said.  It  is  frequently  easier  to  avoid  the 
glare  from  exposed  lamps  than  to  avoid  the  glare  from  the 
work.  Inclining  the  head  will  frequently  let  the  eyebrows 
shade  the  eye.  ^but  in  dealing  with  irregular  polished  sur- 
faces of  metal  or  paper  avoidance  of  glare  from  some  por- 
tions is  very  difficult  unless  the  system  of  illumination  is 
such  as  to  reduce  this  glare  to  a  minimum. 

The  author  has  recently  carried  on  some  simple  tests  for 
determining  under  what  conditions  annoying  glare  from  a 
reading  page  may  be  present  and  under  what  conditions  it 
is  least.  The  general  conclusions  of  these  investigations 
are  that  annoying  glare  from  a  commonly  used  half-tone 
paper,  such  as  the  Electrical  World  for  example,  can  be 
obtained  at  certain  angles  under  practically  all  conditions 
of  ordinary  commercial  artificial  lighting,  and  also  with 
daylight  as  received  through  windows.  About  the  only 
condition  where  glare  is  not  present  is  out  in  the  open 
under  a  cloudy  sky,  in'  which  case  the  diffusion  is  so  perfect 
and  the  light  is  coming  from  so  many  directions  that  no 
glare  can  be  obtained  from  the  paper.  The  most  aggravat- 
ing case  of  glare,  of  course,  can  be  obtained  with  all  the 
light  coming  from  a  bare  lamp  amid  dark  surroundings. 

This  glare  from  paper  is  simply  a  reflection  of  the  light 
falling  upon  the  paper.  The  conclusion  is  obvious,  though 
not  always  well  considered,  that  the  glare  from  the  paper  is 
in  general  like  that  from  the  source  of  light  which  causes 
it.  Testing  out  the  matter  in  an  ordinary  small  room  with 
fairly  light  walls  and  ceilings,  it  was  found  that  the  glare 
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is  most  annoying  with  a  bare  lamp  without  any  reflector. 
The  glare  in  this  ca.se  is  simjily  a  modified  reflection  of  the 
lamp  fil.iiiiciit,  which  is  the  chief  .source  of  light.  Going  a 
step  further,  conditions  were  somewhat  improved  by  put- 
tiivg  a  reflector  over  the  lamp.  Although  the  amount  of 
light  coming  direct  from  the  lamp  was  not  changed,  a  con- 
siderable amount  of  light  was  added  from  the  interior  sur- 
face of  the  reflector,  so  that  the  area  from  which  glare 
was  received  was  sjiread  out  on  the  paper  and  rendered  less 
offensive.  To  be  sure,  it  was  far  from  comfortable,  but  it 
was  far  less  objectionable  than  with  the  bare  lamp. 

With  the  lain])  and  reflector  ,1  removable  frosted  tij> 
made  of  tracing  paper  was  tried  and  a  comparison  with  the 
clear  lamp  was  made  by  suddenly  removing  this  tij).  The 
results  were  not  enough  better  with  the  frosted  tip  to 
justify  much  insistence  in  the  matter  of  frosting.  In  most 
cases  the  glare  was  annoying  enough  to  j)revent  reading  in 
certain  positions.  Removing  the  lamp  and  reflector  fur- 
ther from  the  page  caused  a  reduction  in  annoyance  for  the 
obvious  reason  that  a  larger  percentage  of  the  total  light 
on  the  page  was  received  from  sources  rither  than  direct 
from  the  lamp  and  reflector  the  further  the  lamp  and  re- 
flector were  removed.  With  indirect  lighting  the  glare  was 
still  further  reduced  and  reading  became  possible  at  all 
angles  where  before  it  would  have  been  impossible.  How- 
ever, even  with  this  there  was  a  very  marked  difference  in 
the  comfort  of  reading  at  various  angles.  The  light  com- 
ing from  a  large  ceiling  area  spreads  out  the  area  of  glare 
on  the  paper  and  reduces  the  intensity  of  the  glare.  With 
only  one  source  of  indirect  light  in  a  room  a  person  holding 
a  paper  to  read  will  naturally  seek  an  angle  which  avoids 
this  glare  just  as  he  would  if  the  glare  were  more  localized 
and  came  from  a  direct  light  source.  The  same  thing  was 
true  with  light  coming  through  a  window.  The  glare  was 
in  this  case  spread  out,  but  one  would  naturally  seek  the 
most  comfortable  angle  for  reading,  which  would  be  one 
where  the  glare  of  reflection  from  the  sky  was  not  received. 

These  preliminary  tests  having  been  made,  it  became  a 
matter  of  interest  to  learn  the  distribution  of  light  as  re- 
ceived upon  any  given  point  in  a  room  under  certain  condi- 
tions and  to  learn  under  what  conditions  reading  is  nat- 
urally done  when  the  reader  is  free  to  hold  the  page  at 
any  angle,  as  is  the  case  in  ordinary  reading  when  one  is 
not  working  on  a  desk.  It  has  been  realized  in  general  in 
the  past  that  for  general  office  lighting,  for  example,  it  is 
desirable,  unless  individual  desk  lamps  are  provided,  to  have 
light  coming  from  a  number  of  directions  to  avoid  annoyin'g 
shadows.  There  is  also  another  reason  not  so  much  con- 
sidered, which  is  that  of  avoiding  annoying  glare  from 
paper.  The  tests  here  reported  do  not  take  up  the  matter 
of  lighting  where  there  are  a  number  of  lamps  in  the  room, 
but  simply  show  conditions  in  certain  small  rooms  with  but 
one  source  of  light.  It  is  probable  that  in  the  future  more 
consideration  will  be  given  to  this  matter  of  the  predomi- 
nant direction  of  light  and  the  quality  of  light  received  on 
any  given  horizontal  surface,  as  expressed  in  the  percent- 
ages received  from  various  directions. 

The  following  tests  were  made : 

In  test  No.  i  the  room  was  12  ft.  by  16  ft.  with  8>4-ft. 
ceiling.  The  walls  were  light  green  and  the  ceiling  very 
light  cream.  An  indirect  lighting  fixture  with  moderately 
concentrating  reflectors  was  hung  in  the  center.  The  pho- 
tometer was  first  placed  at  a  position  on  the  center  line  of 
the  room  at  a  3-ft.  horizontal  distance  from  the  center  fix- 
ture. The  test  plate  of  the  photometer  was  3  ft.  above  the 
floor.  The  photometer  was  placed  so  that  the  observer 
faced  the  center  of  the  room  and  the  test  plate  of  the  pho- 
tometer could  be  rotated  in  a  plane  passing  through  the 
center  of  the  room.  A  reading  page  was  first  held  at  the 
position  of  the  photometer  plate  by  a  person  seated  as  in 
ordinary  reading,  this  person  facing  the  center  of  the  room. 
In  this  position,  if  the  paper  was  held  horizontally,  the 
glare  was  not  very  annoying,  but  was  nevertheless  present 
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in  sufficient  quantity  to  make  one  instinctively  tilt  tlie  jjapcr 
to  a  more  comfortable  angle,  ilie  most  comfortable  angle 
selected  by  the  author  for  reading  was  30  deg.  from  the 
horizontal.  He  was  influenced  to  make  this  selection  partly 
,on  account  of  bringing  the  page  to  proper  position  with 
reference  to  the  eyes  and  partly  because  this  position  gave 
the  maximum  of  illumination  obtainable  without  glare  from 
the  paper.  Moving  the  paper  further  forward  caused  some 
glare,  while  moving  it  further  back  reduced  the  illumina- 
tion on  the  page.  After  this  30-deg.  angle  had  been'  deter- 
mined for  this  case  readings  were  taken  with  the  photom- 
eter at  various  angles  in  a  vertical  plane  passing  through 
the  center  of  the  room.     The  results  are  shown  in  Table  I. 

TABLE  I,  SHOWING  FOOT-CANDLES  AT  VARIOUS  ANGLES  IN  VER- 
TICAL   PLANE    PASSING    THROUGH     CENTER    OF    TEST- 
ROOM   NO.   I,  WITH   PHOTOMETER  3  FT.  FROM 
CENTER,   ON   CENTER   LINE  OF  ROOM  ; 
INDIRECT  FIXTURE  IN  CENTER. 


Angle    of    Test    Plate 

from  Horizontal. 

Foot-candles. 

45  deg.  back 

0.92 

30  deg.  back 

1.7.': 

1 S  deg.  back 

2.30 

Odeg.  horizontal 

2.90 

1 5  deg.  forward 

3.00 

30  deg.  forward 

3.10 

4S  deg.  forward 

3.10 

From  Table  I  it  will  be  seer;,  as  might  be  expected,  the 
illumination  falls  of¥  very  rapidly  as  the  paper  is  tilted 
away  from  the  center  of  the  ceiling,  which  is  the  source  of 
light  in  this  case.  When  the  plate  is  tilted  toward  the 
center  the  illumination  is  almost  uniform  over  a  consider- 
able range.  In  order  to  get  comfort  a  reader  will  actually 
select  a  position  of  the  paper  which  gives  considerably  less 
illumination  on  the  paper  than  if  it  were  held  horizontally. 
The  reader's  position,  however,  in  this  case,  facing  the 
center  of  the  room,  is  somewhat  unnatural,  and  a  position 
at  right  angles  to  the  first  position  with  one  side  to  the 
center  of  the  room  would  more  commonly  be  taken  by  one 
desiring  to  read  continuously.  To  explore  the  conditions 
just  described,  the  photometer  was  rotated  around  90  deg. 
from  the  plane  in  which  the  tests  in  Table  I  were  taker;,  so 
that  the  photometer  plate  could  be  rotated  in  a  vertical 
plane  at  right  angles  to  the  vertical  plane  passing  through 
the  center  of  the  room.  The  position  of  the  test  plate  was 
3  ft.  from  the  center  of  the  room  as  before.  A  reader 
seated  with  paper  in  the  position  of  the  test  plate  in  this 
case  would  receive  no  annoying  glare  at  any  of  the  angles 
tested.     The  results  are  given  in  Table  II. 

TABLE  TI,  GIVING  FOOT-CANDLES  OBSERVED  IN  TEST-ROOM   NO.   I  ; 

PHOTOMETER   TEST   PLATE  3   FT.   FROM    CENTER   OF  ROOM 

AND  MEASUREMENTS  TAKEN  AT  VARIOUS  ANGLES 

IN   A   VERTICAL  PLANE  90  DEG.   FROM  THE 

VERTICAL  PLANE  PASSING  THROUGH 

THE  CENTER  OF  THE  ROOM. 


Angle  of  Test  Plate 
from  Horizontal. 


4S  deg. 
30  deg. 
IS  deg. 
Horizontal 


Foot-candles. 


1.44 
2  40 
2.60 

2.90 


The  photometer  was  then  moved  to  a  position  directly 
under  the  fixture  in  the  center  of  the  room.  At  this  posi- 
tion the  angle  of  the  paper  selected  by  the  writer  for  most 
comfortable  reading  was  28  deg.  from  the  horizontal.     Pho- 


tometer  readings   in   a   vertical   plane   pa.-.5ing  through   the 
center  of  the  room  resulted  as  shown  in  Table  III. 

TABLE    III,   FOOT-CANDLES   AT   VARIOUS   ANCiLES    IN    A   VERTICAL 

PLANE   WITH    PHOTOMETER  LOCATED  DIRECTLY   UNDER 

INDIRECT   FIXTURE   IN   CENTER   OF  TEST-ROOM 

NO.    I. 


Angle  of  Test  Plate 
from  Horizontal. 


Foot-candles. 


45  deg.  back 
28  deg.  back 
0  deg.  horizontal 
28  deg.  forward 
45  deg.  forward 


1.2 

2.7 
3  4 
2.8 
2.2 


It  will  be  noted  that  in  all  of  the  foregoing  tests  a  posi- 
tion giving  considerably  less  than  the  horizontal  foot-can- 
dles is  naturally  selected. 

Test-room  No.  2  was  a  room  about  10  ft.  square  with 
8>^-ft.  ceiling,  light  blue  walls  and  white  ceiling.  The 
lighting  equipment  was  a  single  lamp  with  prismatic  re- 
flector giving  extensive  type  of  distribution  at  the  center 
of  the  ceiling.  The  first  test  in  test-room  No.  2  was  made 
as  in  test-room  No.  i,  namely,  3  ft.  away  from  the  center 
and  facing  the  center.  In  this  position  the  angle  selected 
by  the  reader  for  most  comfortable  reading  was  20  deg. 
from  the  horizontal.  With  the  paper  held  horizontally 
reading  was  impossible  on  an  Electrical  World  page  be- 
cause of  the  glare.       The  results  are  shown  in  Table  IV. 

TABLE    IV,    SHOWING    FOOT-CANDLES    AT    VARIOUS    ANGLES     IN 
VERTICAL    PLANE    I'ASSING    THROUGH    CENTER    OF    ROOM 
NO.    2,    WITH    PHOTOMETER    3    FT.    FROM    CENTER 
AND   WITH    LAMP   AND  PRISMATIC   EXTEN- 
SIVE   REFLECTOR    AT    CENTER    OF 
CEILING. 


Angle  of  Test  Plate 
from  Horizontal. 


40  deg.  back 
20  deg.  back 
Odeg.  horizontal 


Foot-candles. 


0.5 
0.8 

1 . 1; 


The  test  was  not  continued  forward  from  the  horizontal 
as  in  Table  I,  but  the  results  in  general  would  doubtless 
have  been  about  the  same. 

With  the  photometer  located  in  the  center  of  test-room 
No.  2,  with  direct  lighting  as  before,  the  angle  selected  for 
comfortable  reading  was  38  deg.  from  the  horizontal. 
Table  V  shows  the  distribution  of  light  in  a  vertical  plane 
as  measured  by  a  photometer  under  the  lamp  in  the  center 
of  the  room. 

TABLE    V,    FOOT-CANDLES     IN     VERTICAL    PLANE,     ROOM     NO.     2. 
PHOTOMETER    IN    CENTER. 


Angle  of  Test  Plate 
from  Horizontal. 


Foot-candles. 


45  deg. 
38  deg. 
1 S  deg. 
Odeg  horizontal 


0.57 
0.88 
1.16 
I  .20 


In  this  case  also  the  glare  from  the  paper  held  hori- 
zontally with  a  person  seated  under  the  lamp  in  the  center 
prohibited  reading. 

In  order  to  test  the  effect  of  much  lighter  colored  wall- 
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upon  ili>lriliutit»ii  i»l'  li^;lil  ;mtl  );l.irr,  aiiotlu-r  set  ol  tests 
was  inailr  in  a  room  fiititlfd  tisl-ntmu  No.  i,.  Tliis  room 
was  a1)()Ut  1^^  ft.  1)\  lO  ft.  with  8-ft.  vi-ry  li^Iit  yillovv  coil- 
ing and  slii;lill\  darkn  vrllow  walls.  'IMu-  li(.,diliiin  was  in 
(lirci't  tioMi  a  r<  iiiii  lixiiiir.  Tlir  fi'lU-rtur  nstd  in  this 
case  j.;avr  a  sonuuliat  widrr  distribution  of  Iij.jlit  ovi-r  the 
Cfihuj;  tlian  in  ti-sl-rooui  .\o.  i.  Ilu-  jjractical  rffi-ct  of  this, 
tojji'thfr  Willi  the  lij^lit  i-olorcd  w;dls,  sfi'incd  to  Ik-  to  rr 
(|uir«.'  tlu-  ri.idrr  Id  till  his  i)a|Hr  to  ;i  ^ri-ati-r  aiii;!c  frmn 
the  hori/ontal  than  in  tist  room  \'o.  i.  \'hv  an^jk-  sclroti-d 
in  this  lattrr  oasi'  was  35  «k\ij.,  as  against  .iS  dcg.  in  test- 
room  .\o.  1  with  the  reader  imder  the  fixture  in  the  center 
On  the  other  hand,  when  movint;;  hack  3  ft.  from  the  eentei 
of  the  room  and  seatini;  the  reader  facinj^  the  fixture,  llu 
I.Tttcr  selected  an  angle  of  oidy  Jo  deg.  from  the  horizontal 
in  test-room  \'o.  ^.  ;is  compaiH'd  with  _^o  di-g.  for  a  similar 
position    in   test  room    \o.    i. 

The  results  obtained  from  photometer  measurements  in  a 
vertical  plane  under  the  fixture  in  tlie  middle  of  the  room 
in  test-room   Xo.  ,^  are  i;iven   in    lahle   \  I. 

T.MU.K  VI.  (UVINC;  FOOT-CANnLES  IN   VKKTICAL   I'LA.NF.  THROUGH 

rilK  CKNTER   OF  THE  KOOM    AS   MEASlTRF:i)  FROM    A   POINT 

1)H<ECT1.V       I'N'DER       THE       lEXTRAI.       INDIKECr- 

LIGHTING  FIXTURE   IN    TESr-KOOM    NO.   3. 


Angle^of  Test  Plate 
from  Horizontal. 


4.';  deg. 
.i5  dcK. 
ISdcR. 
0  deg.  liorizontal 


Foot -candles. 

0.87 

1  .  *o 

1  .72 

1.82 

Moving  5  ft.  back  from  the  fixture  and  facing  it  vi^here 
the  angle  of  paper  required  for  comfortable  reading  was 
20  deg.  from  horizontal,  the  results  shown  in  Table  VII 
w-ere  obtained  witli  the  photometer. 

TABLE    VII,    SHOWING   FOOT-CANDLES    IN    THE    VERTICAL    PLANE 
OF    THE    CENTER    LINE    OF    THE    ROOM    MEASURED    3    FT. 
FROM   CENTER   IN  TEST-ROOM   NO.  3,  WITH   PHOTOM- 
ETER   FACING    CENTER. 


Angle   of   Test    Plate 

from  Horizontal. 

Foot-candles. 

45  deg.^back 

0.2X 

30  deg.  back 

0.84 

20  deg.  back 

1  .05 

0  deg.  horizontal 

1  .45 

1  ->  deg.  lorward 

1.52 

.^0  deg.  forward 

1  .48 

45  deg.  forward 

1.49 

Turning  the  photometer  around  to  measure  a  plane  90 
deg.  from  the  plane  explored  in  Table  VII,  the  results  in 
Table  \'III  were  obtained. 

TABLE     VIII,     GIVING     FOOT-CANDLES     AT     VARIOUS     ANGLES     IN 

PLANE   90   DEG.    FROM   THAT   EXPLORED    IN    TABLE   VII, 

OR     AT     RIGHT     ANGLES     TO     A     PLANE     PASSING 

THROUGH   CENTER  OF  ROOM  ;  PHOTOMETER 

PLACED   3   FT.    FROM    ROOM    CENTER. 


Angle  of  Test  Plate 
from  Horizontal. 

i                  Foot- 

candles. 

45  deg. 

1.21 

.50  deg. 

1 

I  .  ?'i 

15  deg 

1.50 

Horizontal 

1 

1.45 

iioii  III  llu-  i)aper  in  which  reading  was  impossible.  The 
f^lare  which  was  received  from  the  jtajjer  was  periiaps  a 
little  worse  ih.in  by  daylight  from  a  window. 

rile  follow  iiif4  ciiiicliiMons  can  be  dr.iwii  from  these  ob 
M-rvations  and  others  made  on  all  kinds  of  lighting  installa 
lions  as  re;4ar(ls  glare  from  ])aper : 

(  I  )  The  greater  liie  proporlion  of  li^lil  receive<|  nn  the 
|)aper   fri  in  a  >-inj;li-  si.urce  the  ninr*-  proiioimceil  the  glare. 

(J)  Ihe  glare  from  a  b.iri-  l;iiii|)  without  reflector  is 
ii.sually  iiior(  ;iniioyiiiL;  th.in  for  llu'  s.iiiu'  lamp  equipjied 
with  a  relied  or. 

(3)  When  the  ])aper  is  tilted  at  projjcr  angle  direct 
li;;liting  from  one  source  of  light  is  as  satisfactory  as  indi- 
rect as  far  as  ihe  (|uality  of  light  on  the  i)a])er  is  con- 
cerned, bill  this  ap|)lies  only  where  the  paper  and  any  sur- 
rounding surfaces  from  which  glare  may  be  receive*!  are 
under  the  control  of  the  reader. 

(4)  If  a  reader  is  receiving  glare  from  the  i)aper,  less 
movement  or  tilting  of  the  ])a])er  is  required  to  avoid  glare 
from  exposed  or  direct  light  sources  than  with  indire.:t 
lighting,  but  the  glare  is  much  more  pronounced  in  the 
former  case. 

(5)  Glare  from  i)aper  with  frosted-tip  lamjjs  as  C(jm- 
pared  to  a  clear  lam])  is  so  nearly  the  same  that  there  is  no 
practical  difference  in  the  annoyance  caused,  the  lamp  being 
equippefl  with  a  reflector  in  both  cases. 

(6)  In  general,  the  sharpness  and  amount  of  shadow 
which  can  be  obtained  at  any  point  in  a  room  are  a  good 
indication  of  the  amount  of  annoying  glare  which  can  be 
received  from  paper  at  certain  angles  in  the  same  position'. 
.\s  sharp  shadows  are  undesirable  in  themselves,  this  indi- 
cates that  for  general  office  and  workroom  lighting  the 
illumination  should  be  designed  to  give  as  little  sharp 
shadow  as  possible. 

(7)  The  foregoing  conclusions  indicate  that  for  large 
office  and  factory  rooms  it  is  best  to  spread  out  the  source 
of  illumination  as  evenly  as  possible.  If  a  direct-lighting 
.system  is  used,  this  means  that  we  should  etnploy  small 
units  a  short  distance  apart  rather  than  large  units  at  in- 
frequent intervals.  If  indirect  lighting  is  used,  the  more 
evenly  the  illumination  is  spread  over  the  ceiling  the  better 
the  results  are  likely  to  be. 

This  last  conclusion,  if  carried  out  in  small  rooms, 
whether  with  direct  or  indirect  lighting,  will  mean  some 
loss  of  measured  efficiency,  because  of  the  greater  amount 
of  light  absorbed  by  walls  w^ith  such  design.  However,  the 
results  will  usually  be  so  much  superior  as  to  justify  the 
loss  of  efficiency. 


NEW  TELEPHONE  PATENTS. 


In  test-room  Xo.  3.  with  its  light  walls  and  ceiling  and 
light  reflected  from  a  large  ceiling  area,  there  was  no  posi- 


AUTOMATIC    SENDER. 

The  dial  of  the  automatic  sender  has  been  the  subject  of 
much  studv.  and  there  have  therefore  been  brought  out 
many  different  types.  Probably  the  easiest  to  manipulate 
are  those  having  a  finger  hole  for  each  digit,  the  dial  being 
pulled  in  any  case  until  the  finger  meets  a  stop  piece. 

The  sender  recently  patented  by  Mr.  E.  E.  Clement  may 
be  considered  a  modification  of  this,  although  the  dial  is 
stationary  and  the  stop  is  movable.  The  dial  has  thumb 
notches  numbered  and  a  movable  lever  is  placed  within 
spanning  reach,  which  lever  terminates  in  a  finger  hole. 
To  send  a  digit  the  thumb  is  placed  in  the  proper  notch 
and  the  finger  placed  in  the  lever  hole  and  the  finger  is 
then  brought  into  contact  with  the  thumb,  driving  the 
lever  the  corresponding  angle. 

WATCHMAN    AND    TELEPHONE    SYSTEM. 

Mr.  F.  G.  Duryee,  of  Fort  Wayne,  Ind.,  has  obtained  a 
patent  for  a  combined  watchman  and  telephone  system. 
The  watchman  is  equipped  with  a  portable  telephone.  As 
he  makes  his  rounds  he  signals  on  the  clock  system.     If  he 
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flesircs  to  talk  lie  niaiiitaiii.>,  ilic  circuit  closed  longer  than 
normal,  vvhereui)on  a  tinie-liniit  device  ring.s  the  telephone 
bell  of  the  head  watchman,  the  portable  set  is  phi).j^id  in 
on   the   line   and   the   two   may   converse. 

SUI!STATIO\      AI'I'AKAI  rs. 

Messrs.  W.  !•".  Taylor  and  \.  Dnrbin,  ot"  I'.rookline, 
Mass.,  are  the  joint  inventors  of  a  desk  stand  set.  the 
patent  for  which  they  have  assi}.(ned  to  the  Iloltzer-Labot 
b-lectric  Company.  Use  is  made  t)f  the  base  and  tubular  up- 
right now  practically  standard,  but  the  top  of  the  upright 
comes  off,  carrying  with  it  the  transmitted  and  hook  lever 
as  well  as  two  contact  springs  to  which  the  transmitter 
terminals  are  connected.  These  contact  springs  jjress  the 
stud  carried  by  the  hook  switch  lever.  Within  the  tubular 
u])right  are  mounted  the  contact  springs  to  which  the  cords 
are  attached.  When  the  headpiece  is  jjushed  down  home 
and  secured  its  two  contact  si)rings  span  those  in  the  uj)- 
right  and  force  them  into  liie  talking  circuit  relation. 
When  the  hook  lever  is  (le])re.^sed  the  sj)anning  springs 
are  separated  and  the  contacts  restorecl  to  the  normal 
position. 

.A  patent  has  been  granted  to  .\lr.  I'.  C".  lUirns.  of  Chi- 
cago, for  a  collapsible  desk  arm.  This  is  of  the  "lazy-tongs" 
ty])e.  The  lazy-tongs  terminates  in  a  vertical  rod.  The 
transmitter  and  hook  switch  are  mounted  upon  a  short 
tube  and  this  lies  parallel  to  the  vertical  rod  and  is  secured 
to  it  by  a  clamp.  This  latter  consists  of  two  leaves  of 
brass  each  formed  up  to  half  span  the  rod  at  one  end  and 
the  tube  at  the  other.  A  screw  at  the  middle  serves  to 
draw  the  leaves  toward  each  other  to  tighten  the  clamp. 
This  patent  is  assigned  to  the  .American  l<',lectric  Telephone 
Company. 


Letters  to  the  Editor. 


THE  CALGARY    PLANT— ALUMINUM    HIGH- 
TENSION  CONDUCTORS. 

To  the  Editor  of  Electrical  World: 

Sir  : — The  editorial  connnent  in  your  issue  of  Dec.  23 
on  the  design  by  our  firm  of  the  Calgary  Power  Company's 
Works  at  Horseshoe  Falls  and  on  the  use  of  aluminum 
conductors  demands  some  explanation,  .''nd  I  trust  what  I 
otifer  below  will  interest  your  readers. 

In  190(S  we  commenced  construction  with  mcjdest  views 
and  to  serve  a  city  of  25,000  people.  Money  was  not 
plentiful,  and  our  designs  were  completed  on  a  basis  of 
four  units  of  2500  kva  each.  Two  of  these  were  on  order 
when  a  conscdidation  took  place,  when  further  and  ample 
capital  was  secured,  and  the  consulting  engineer  for  the 
bond  house  recommended  that  the  remaining  units  be  de- 
signed of  larger  capacity  to  meet  the  demands  of  a  rapidly 
growing  city  and  to  anticii)ate  a  lake  storage  or  steam  aux- 
iliary service  to  carry  over  the  low-water  period  of  mid- 
winter. Acting  on  his  recommendation,  new  designs  were 
made,  and  by  placing  sufficient  flywheel  effect  in  the  gen- 
erator rotors  of  units  3  and  4  the  power  house  was  kept 
to  practically  the  same  width  as  in  the  first  designs,  which 
made  use  of  separate  flywheels  for  regulation  and  there- 
fore longer  units.  It  was.  therefore,  as  is  quite  frequently 
the  case,  finance  and  not  engineering  that  created  a  secm- 
iiigly  inconsistent  or  immature  design. 

The  station,  as  now  laid  out  to  accomodate  a  turbine 
capacity  of  19,500  hp,  would  be  efpiipped  at  low  water  on  a 
daily  load-factor  basis  of  less  than  30  per  cent,  which, 
considering  the  base  load  of  cement  mills,  is  too  great;  it 
can  be  justified  only  by  the  immediate  creation  of  lake 
storage  to  increase  the  water  available  in  midwinter,  and 
this   the  company  now  has  in   hand. 

^'our  suggestion    for   further   information  on   the  use  of 


aluminmn  cables  tor  high-tensK^i  transmis.sion  is  timely 
and  reasonable,  and  we  can  come  to  your  assistance  in 
some  measure. 

liecause  solid  aluminum  cables  some  years  ago  failed, 
many  engineers  yet  view  with  distrust  the  use  of  stranded 
cable,  though  jjractice  has  so  far  advanced  the  art  that  to 
use  it  is  now  safe;  but  prejudice  dies  hard.  .\gain, 
heat  from  a  short-circuit  will  fuse  it,  but  any  short- 
circuit  is  so  certain  to  fuse  either  copper  or  aluminum 
that  the  argument  falls  down.  It  may  be  added  that  the 
electrical  engineer  of  the  Canadian  Railway  Commission 
has  finally  consented  to  the  use  of  railway  crossings  of 
aluminum   on    a    parity    with   cojjper. 

Hut  your  surmise  that  commercial  conditions  really  gov- 
ern the  question  is  true,  and  this  is  the  real  Ethiopian.  In 
the  United  States  there  is  a  Chinese  wall  30  per  cent  to 
60  per  cent  high  to  jjrotect  poverty-stricken  manufacturers 
from  ruin,  and,  of  course,  the  aluminum  manufacturer 
merely  shades  the  copper  market  a  trifle  and  stands  pat ; 
but  in  Canada  the  similar  Chinese  wall  is  not  so  high  and 
there  is  still  less  protection  against  aluminum  pig  or  rods. 
Thus,  the  product  made  at  Shawinigan  Falls,  Quebec,  al- 
though produced  from  alumina  shijjped  from  St.  Louis. 
Mo.,  is  sold  at  a  price  governed  by  British  competition, 
and  even  aluminum  rod  is  now  being  imported  in  small 
quantities  and  made  into  wire  and  cable  in  Ontario  and 
Quebec  mills. 

During  the  past  five  years  our  firm  has  used  aluminum 
almost  exclusively  for  transmission  purposes,  except  for 
very  long  spans,  where  in  some  cases  copper-clad  steel 
cables  are  adopted;  and  if  we  give  due  consideration  to 
independent  line  troubles  due  to  wind  conditions,  etc..  I 
think  it  can  be  fairly  said  that  extreme  satisfaction  has 
resulted.  I  do  not  think  it  would  be  proper  here,  without 
consent  of  the  manufacturers,  to  (|Uote  actual  prices,  but 
it  can  be  said  that  there  is  a  large  saving  in  Canada  aris- 
ing from  the  use  of  aluminum  conductors  at  the  price 
which  we  have  been  able  to  secure.  The  Calgary  55,000- 
volt  line  cost  $2,000  per  mile  complete,  which,  considering 
the  high  freight  rates  and  long  team  haul  for  poles,  must 
be  considered  very  moderate. 

In  conclusion,  it  may  be  of  interest  to  tabulate  the  in- 
stallations of  aluminum  cable  made  by  our  firm  since  1907 : 


Name  of  Companies.  Etc. 

Location 

Miles  of 
Single 
Circuit. 

Volt- 
age. 

Year 
Built. 

Hydro- Electric  Tran.smission . 

Western  Ont. 
Manitoba 

Oregon 

Oregon 
Alberta 

Alberta 

Centra!  Ont. 

Northern  Ont. 

Northern  Ont. 

Southen.   B.  C. 

4S0-I- 
1S4 

45 

1."; 

47 

8 

300 

48 

22 

10 

100,000 
66  000 

57,100 

12,000 
55.000 

12,000 
44,000 
44,000 
22,000 
12,000 

1908-1910 
1908-191 1 

Mount      Hood      Railway      & 
Power  Co 

Mount      Hood      Railway      & 
Power  Co 

1910-1911 

1910-1911 
1 909- 1910 

Calgary  Power  Co 

Electric  Power  Co 

British  Canadian  Power  Co.  .  . 

Nioissing  Power  Co 

Nelson  City 

1909-1910 
1908-1911 
1908-1010 
1908-1910 
1909 

Apt>roximale     total     mileage 
single  circuit 

1100 

These  mileages  are  from  memory,  but  are  approximately 
correct,  as  also  the  fact  that  these  lines  have  required 
about  3000  tons  of  cable. 

The  greater  variation  in  sag  due  to  temperature  changes 
is  only  of  importance  where  long  spans  are  used:  and 
wherever  such  spans  are  used  it  is,  of  course,  necessary 
to  give  due  consideration  to  the  extra  height  and  cost  of 
towers  for  carrying  aluminum  cables.  Experience  shows, 
however,  that  stringing  and  tying  are  not  more  expensive 
for  aluminum  than  for  copper,  but  rather  the  reverse.  I 
think  that  the  more  experience  one  has  with  aluminum 
cable  the  better  satisfied  one  is  to  continue  to  use   it. 

C.  B.  Smith. 

Hoise.   Idaho.  Smith,    Kirr\   &   Chacc. 
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(icnerators,    Mulors    and     lransl°«>riiu-rs. 

Heal  Icsis  oj  Pynamus. — >.  I'.  1  iiumtson. — An  article 
ri'fcrrinj;  to  a  criticism  by  I'ohl  that  tlie  usual  specification 
ol'  a  six  hours'  run  at  full  load  to  ascertain  the  full  tcni- 
jierature  rise,  while  more  than  sulticieiit  for  small  machines, 
IS  not  suflicieiu  for  larj^e  machines  and  transformers,  the 
temperature  of  which  continues  to  rise  for  more  than  six 
hours.  In  any  case  these  long  runs  are  tedious  and  ex- 
pensive. It  is.  however,  possible  by  a  comparatively  short 
run,  not  exceeding  generally  forty-five  minutes,  to  obtain 
accurate  information  as  to  the  final  rise  of  lemi)erature 
that  would  be  reachetl  in  an  indefinitely  prolonged  test. 
The  method  depends  upon  the  principle  that  if  the  results 
of  the  test  are  plotted  in  a  curve  the  abscissas  of  which 
are  the  time  and  the  ordinates  the  rise  of  temperature  above 
that  of  the  surrounding  air  the  form  of  the  curve  (an  in- 
verted logarithmic  curve)  is  such  that  at  every  point  the 
slope  of  the  curve  is  proportional  to  the  difference  between 
the  rise  then  attained  and  the  final  temperature  rise.  Fig. 
I  gives  such  a  curve  of  tenii)erature  rise.     The  slope  of  OT 
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Fig.    1 — Curve    of    Rise    of    Temperatures. 

shows  the  initial  rate  of  rise.  At  point  P  the  height  PH 
shows  the  state  of  things  when  the  temperature  rise  has 
reached  half  its  final  value,  and  the  slope  here  of  the  tan- 
gent PU  is  half  the  initial  slope.  The  length  of  OH  on 
the  time  scale  is  the  time  taken  to  attain  this  half  rise. 
Point  Q  is  placed  where  the  rise  has  attained  three-quar- 
ters of  its  final  value,  and  the  slope  of  the  tangent  QF  at 
this  point  will  be  one-quarter  of  the  initial  point.  Hence 
the  method  consists  simply  in  first  determining  the  initial 
rate  of  temperature  rise  and  continuing  observations  until 
the  point  is  reached  at  which  the  rate  of  rise  has  dropped 
to  half  its  initial  value;  then  the  final  rise  will  be  exactly 
double  the  rise  reached  at  that  point.  For  example,  if  in  a 
test  the  temperature  rises  at  first  at  the  rate  of  i  deg.  in 
two  minutes,  and  if  w^hen  the  rate  of  rise  has  dropped  to 
I  ^eg.  in  four  minutes  the  temperature  rise  is  14  deg.,  it  is 
then  known  that  the  final  rise  will  be  28  deg. — Lond.  Elec- 
trician, Dec.   15. 

Suppressiotl  of  Sparking  in  Single-Phase  Commutator 
Motors. — R.  RiCHTER. — A  long  paper  illustrated  by  numer- 
ous diagrams.  The  author  shows  that  all  important  types 
of  single-phase  commutator  motors  can  be  reduced  to  the 
series-repulsion  motor,  and  a  general  formula  for  the 
"sparking  voltage"  of  the  motors  is  given.  The  author  dis- 
cusses the  various  methods  of  connections  of  the  motors 
and  especially  his  own  method  of  inserting  the  exciting 
winding  in  the  primary  circuit  of  the  starting  transformer. 
He  points  out  various  advantages  of  this  method  over 
others. — Elek.  Zeit.,  Dec.  14  and  21. 

Automatic  Starting  Device  for  Induction  Motors. — N. 
Pensabene-Perez. — A  paper  read  before  the  Birmingham 
section  of  the  (British)  Institution  of  Electrical  Engineers. 


I  hr  .iiiihui  Inst  Muus  up  the  pnnrip.il  advantages  of  an 
auloiiiatic  scM  starting  induction  motor  provided  with  a 
suitable  arrangement  of  a  resistance  witii  a  great  many 
steps  and  moving  contacts  cijiitrolled  by  centrifugal  forces 
cutting  out  the  resistances  from  the  i)hases  rjf  the  uKjtor 
while  the  latter  increases  in  speed  at  starting,  lie  gives  a 
formula  showing  how  the  resistance  of  the  starter  must 
vary  in  order  to  keep  the  rotor  and.  in  conse(|uence,  the 
stator  cnrrenl  constant  fluring  the  starting  pericnl.  The 
author  describes  a  device  of  this  kind  which  he  has  de- 
signed and  which  fulfils  this  condition  and  also  describes 
a  graphical  method  of  calculating  the  time  necessary  for 
starting — Lond.  Jilcctrician,  Dec.  22. 

Constant  Speed  for  Direct-Current  Motors. — A  note  on 
a  recent  British  patent  (No.  10,342,  Dec.  14,  191 1)  of 
Siemens  Brothers  Dynamo  Works,  Ltd.  A  speed  sufficient- 
ly constant  for  practical  purposes  can  be  maintained  by  con- 
necting an  auxiliary  machine  in  parallel  with  the  motor  to 
be  controlled,  through  a  field  winding,  which  is  in  addition 
to  the  normal  motor  field  winding.  The  field  winding  of 
the  auxiliary  machine  is  also  connected  across  the  motor 
terminals,  so  that  should  the  voltage  of  the  supply  drop 
the  field  of  the  machine  will  weaken  and  a  current  will 
flow  through  the  additional  field  winding,  weaken  the 
motor  field  and  bring  the  speed  up.  The  two  machines  can 
be  either  mechanically  or  electrically  connected. — Lond. 
Blec.  Eng'ing,  Dec.  21. 

Deposit  from  Transformer  Oils. — H.  D.  Symons. — The 
first  part  of  an  illustrated  article  in  which  the  author  dis- 
cusses the  fact  that  many  oils  used  for  transformer  insula- 
tion form  a  deposit  in  service.  The  reason  for  this  must 
be  found  in  the  oils  themselves  and  the  author  reports  on 
various  heating  tests  to  determine  whether  an  oil  is  liable 
to  form  a  deposit.  The  article  is  to  be  continued. — Lond. 
FJec.  Re7'iew.  Dec.  22. 

Lamps  and  Lighting. 

Condensers  for  Metallic- Filament  Lamps. — A  communi- 
cation referring  to  the  article  on  Ashton's  system  abstracted 
in  the  Digest  last  w'eek.  The  writer  would  hesitate  to  use 
the  series  system  for  street  lighting  because  the  failure  of 
one  lamp  would  mean  the  extinction  of  the  others.  He 
thinks  the  most  suitable  application  is  in  the  case  of  small 
series  installations,  the  current-limiting  effect  of  the  con- 
denser being  especially  valuable.  He  thinks  it  would  be 
better  not  to  put  condensers  in  the  switch  wire,  which  is, 
or  should  be,  the  wire  above  earth  potential,  but  to  insert 
the;;i  in  the  return  wire,  which  should  be  in  connection 
with  the  supply  company's  earthed  conductor ;  then,  in  the 
event  of  a  fault  to  earth  developing  on  the  installation 
wiring,  the  fuse  on  the  "live"  pole  would  have  an  opportu- 
nity of  blowing,  whereas  if  the  condenser  were  on  the  feed 
side  of  the  fault  it  would  allow  a  certain  current  to  flow 
through  the  fault  and  the  fuse  would  not  blow. — Lond. 
Electrician,  Dec.   15. 

Condensers  for  Metallic-Filament  Lamps. — A.  W.  Ash- 
TON. — A  reply  to  the  communication  noticed  in  the  pre- 
ceding abstract.  The  objection  to  the  series  system,  of  all 
lamps  going  out  when  one  fails,  is  easily  overcome  by  the 
adoption  of  a  cheap  automatic  short-circuiting  switch, 
which  would  not  require  a  substitutional  resistance.  The 
advantages  of  the  condenser  system  are  not  only  longer  life 
due  to  a  thicker  filament  and  protection  from  "overshoot." 
but  a  higher  eflficiency  can  always  be  adopted  for  the  lower 
voltage  lamp,  assuming  the  same  percentage  fall  in  candle- 
power.  Putting  this  difference  at  the  moderate  figure  of 
0.1  watt  per  candle-power  a  saving  of  72  kw-hours  per  year 
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is  obtained  for  each  200-cp  lamp.  With  regard  to  house 
lighting  on  the  series  system  in  the  case  of  supply  systems 
using  an  earthed  return  he  points  out  that  even  with  the 
maximum  number  of  lamps  switched  on,  provided  the  con- 
denser is  placed  on  the  "live"  side,  the  greatest  stress  to 
earth  on  the  wiring  would  be  80  volts  (root  mean  square). 
This,  however,  has  not  anything  like  the  same  "breaking- 
down"  effect  as  the  same  pressure  from  a  transformer. 
Owing  to  the  presence  of  the  condenser,  the  pressure  falls 
immediately  a  current  flows  through  a  partial  fault  and  a 
film  of  dirt  is  almost  sufficient  to  prevent  a  short-circuit 
under  these  conditions.  On  the  other  hand,  if  such  a  fault 
should  occur  on  the  winding,  it  would  be  shown  by  the 
lamps  between  the  faults  and  the  earthed  side  failing  to 
light  up.  Hence  where  cheaper  types  of  wiring  are  adopted 
it  is  better  to  put  the  condenser  on  the  "live"  side;  but 
where  the  wiring  is  designed  for  the  full  supply  voltage  the 
condenser  may  be  put  on  the  earthed  side. — Lond.  Elec- 
trician, Dec.  22. 

Mercury-Arc  Lamp. — R.  A.  Houston. — In  a  continuation 
of  his  long  illustrated  serial  on  studies  in  light  production 
the  author  gives  a  concise  history  of  the  mercury-arc  lamp. 
— Lond.  Electrician.  Dec.  15. 

Generation,  Transmission  and  Distribution. 

Peat  for  Fuel. — An  illustrated  article  on  a  successful 
peat  fuel  plant  in  operation  at  a  factory  in  Portadown. 
Ireland.  The  plant,  which  has  a  rating  of  400  hp,  consists 
of  two  2oo-hp  producers,  with  a  coke  scrubber,  tar  ex- 
tractor, sawdust  scrubber,  exhauster  and  expansion  box. 
The  cost  of  the  peat  delivered  on  site  at  Portadown  is  $1.50 
per  ton,  the  amount  of  peat  consumed  per  week  with  an 
average  load  on  the  plant  of  275  hp  being  slightly  under 
20  tons  at  a  cost  of  $30.  From  this  must  be  deducted  the 
value  of  the  tar  recovered  from  the  plant,  which  averages 
$8.75  per  week,  leaving  a  net  cost  in  fuel  of  $21.25.  This 
plant  is  the  only  instance  in  the  British  Isles  of  the  utiliza- 
tion of  peat  for  power  purposes. — Lond.  Elec.  Reviciv. 
Dec.  22. 

Installations,  Systems  and  Appliances. 

Booster  Experiments. — L.  Scukoeijek. — An  account, 
illustrated  by  diagrams,  of  an  extended  series  of  experi- 
ments with  the  Pirani  and  Lancashire  types  of  booster  sys- 
tems. First  the  principle  of  the  Pirani  system  is  explained 
and  it  is  shown  that  this  cannot  be  absolutely  perfect  be- 
cause the  voltage  of  a  battery  is  not  strictly  constant  while 
the  current  is  constant,  but  changes,  especially  in  the  first 
seconds  after  the  current  has  assumed  a  new  value.  The 
principle  of  the  Lancashire  system  is  then  explained  and 
it  is  shown  to  be  a  modification  and  improvement  of  the 
Pirani  system.  The  results  of  the  tests  made  with  both 
systems  and  in  which  the  load  was  suddenly  changed  by 
50  kw  or  even  100  kw  (the  normal  load  being  50  kw)  are 
then  given  in  the  form  of  oscillographic  voltage  and  cur- 
rent curves,  showing  the  small  fluctuations  of  current  and 
voltage  with  sudden  large  fluctuations  of  load.  For  trac- 
tion service  the  Pirani  system  is  quite  satisfactory,  and  it 
is  possible  to  connect  the  lighting  system  of  the  shops  to 
the  traction  load,  and  even  to  do  this  with  the  lighting 
installation  of  the  offices  if  the  requirements  for  uniform 
illumination  are  not  too  stringent.  The  Lancashire  system, 
on  the  other  hand,  gives  such  a  uniform  voltage  that  even 
the  most  stringent  requirements  can  be  fulfilled  in  practice; 
with  the  Lancashire  system  it  is  possible  to  connect  the 
lighting  system  to  the  power-load  circuits  in  any  factory, 
even  with  greatly  fluctuating  load,  without  having  to  fear 
flicker  of  the  lamps.  It  had  been  expected  that  the  Lan- 
cashire booster  would  turn  out  to  be  less  stable  than  the 
Pirani  booster,  but  the  tests  showed  that  this  was  not  the 
case.  Further,  it  makes  no  difference  whether  the  booster 
is  operated  with  a  special  small  exciter  or  not.  All  the 
machines  in  the  tests  were  specially  constructed  with  lami- 


nated tield  cores  and  with  commuiating  poles.  In  the 
boosters  not  only  the  field  cores  but  the  yoke  was  lami- 
nated. The  design  was,  therefore,  such  as  to  permit  very 
quick  and  easy  variations  of  magnetism. — Elek.  Zeit..  Dec. 
21  ;  Elck.  H.  Masch.  (X^ienna),  Dec.  24. 

Wires,    Wirinjj   and   Conduits. 

Suspension  Insulators. — \\  .  W  eicker. — A  long  and  pro- 
fusely illustrated  article  in  which  the  author  discusses  the 
three  fundamental  types  of  suspension  insulators  with  re- 
spect to  mechanical  and  electrical  construction  and  also 
describes  some  recent  designs  of  a  German  insulator  fac- 
tory.— FJek.  Zeit.,  Dec.   14  and  21. 

Preservation  of  Telegraph  Poles. — An  illustrated  article 
on  the  method  of  preserving  telegraph  poles  by  treatment 
with  creosote. — Lond.  lilec.  Rcvieii.'.  Dec.  22. 

Electrophysics   and    Magnetism. 

Emission  of  Electrons  by  Metals  Under  the  Influence  of 
Alpha  Rays. — H.  A.  Bumsteau. — .'\n  account  of  an  experi- 
mental investigation  in  which  the  author  reaches  the  fol- 
lowing conclusions :  The  emission  of  electrons  by  aluminum 
and  gold  foils  under  the  influence  of  alpha  rays  (secondary 
delta  rays)  varies  with  the  speed  of  the  alpha  rays  in  a 
manner  entirely  analogous  to  the  variation  in  the  gaseous 
ionization  produced  by  alpha  rays.  The  emission  at  first 
increases  and  then  rapidly  decreases  as  the  alpha  rays 
near  the  end  of  their  range,  and  the  curves  obtained  show 
all  the  characteristics  of  the  ionization  curves  in  gases. 
The  curves  lie  within  (to  the  left  of)  the  corresponding 
curves  for  gases  and  have  a  less  conspicuous  "knee."  So 
far  they  are  in  agreement  with  the  known  results  on  the 
retardation  of  alpha  rays  by  metals  and  with  the 
hypothesis  that  the  loss  of  energy  by  the  alpha  particles  is 
due  to  an  ionization  of  the  metallic  molecules.  But  the 
close  similarity  in  the  behavior  of  gold  and  aluminum  is 
not  in  accordance  with  this  view.  In  view  of  the  dis- 
similarity in  the  ionization  curves  of  different  gases,  the 
agreement  in  the  curves  obtained  for  aluminum  and  gold 
is  unexpected  and  leads  to  the  suspicion  that  the  observed 
effects  may  not  be  due  to  the  metals  themselves,  but  per- 
haps to  a  la\cr  of  absorbed  gas  in  both  cases. — Phil.  Mag., 
December. 

Units,  Measurements  and   Instruments. 

Exhibition  of  Instruments. — An  illustrated  account  of  the 
recent  exhibition  of  scientific  apparatus  of  the  Physical 
Society  in  London.  An  account  is  first  given  of  a  dis- 
course held  on  this  occasion  by  R.  J.  Strutt  on  electric  dis- 
charge and  the  luminosity  that  survives  it.  .-Xmong  the 
instruments  exhibited  were  the  Duddle  oscillograph,  the 
Paschen  galvanometer,  the  Paschen  thermopile,  a  cathetom- 
eter,  a  laboratory  chronograph,  a  recording  electrometer 
for  meteorological  investigations,  a  new  modification  of  the 
Fery  radiation  pyrometer,  rainfall  recorders,  portable  appa- 
ratus lor  the  analysis  of  the  air  of  mines,  a  flux  meter,  the 
Crompton  potentiometer,  etc.  The  article  is  to  be  con- 
tinued.— Lond.  Eng'ing.  Dec.  22. 

Flux  Meter. — At  the  recent  exhibition  of  scientific  appa- 
ratus of  the  Physical  Society  in  London  the  flux  meter  by 
B.  11.  Morphy  and  U.  A.  Oschwald  was  shown  for  studying 
the  flux  distribution  in  the  air-gap  of  a  generator.  It  con- 
tains a  flat  exploring  needle,  which  in  experimenting  on 
the  pole-gap  flux  is  held  parallel  to  the  armature,  being 
attached  to  a  radial  arm  which  is  carried  by  the  armature 
shaft.  The  needle  itself  forms  a  mirror  galvanometer.  It 
consists  of  a  slender  shaft  which  is  provided  with  needle- 
points at  each  end.  .\  coil  of  twenty  turns  of  very  fine 
copper  wire  is  wound  longitudinally  between  two  notches. 
Through  silver  filaments  the  ends  of  this  coil  are  connected 
to  terminals  so  that  a  weak  current  of  about  0.03  amp  can 
pass  through  it.     The  small  shaft  also  carries  a  fine  hair- 
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spriny.  wliicli  rmiirol.s  il>  tlclUctKHi,  .md  a  siiiall  M|iiaif 
hrass  l)li)ck,  011  tlu-  tour  sides  of  whicli  minors  arc 
niouulcd.  lilt"  wlioli  inii\  fuifiit  is  lii'ld  iK-twi-rii  brass  biar 
iii^s  iiisiilc  a  brass  tiibi-,  wliicb  has  a  width  of  '  j^  in.,  in 
crc.'isiny  to  Vh  in.  in  tlic  portion  wliich  surrounds  tlir  mir- 
rors and  springs.  W  indows  arc  cut  in  this  witUr  portion 
of  the  lube,  ibrou^h  wliich  the  h^ht  of  a  small  osimiii  lamp 
falls  on  the  mirrors  .mil  is  rvlU'ctcd  on  a  scab-.  The  lamp 
and  the  scale  are  supported  by  the  radial  arm  already  nun- 
tioued.  In  making  a  test  the  arm  is  moved  throuj^h  llu' 
yap  and  a  current  p.issed  throui;h  the  small  coil,  first  in 
the  one  anil  then  m  the  other  direction.  The  apparatus 
brings  out  the  (lux  variations  near  the  armatme  teeth  very 
well. — l.ond.  Jiiii^'in}^,  Dec.  22. 

Tcstini;  the  lilficicncy  of  Lightiiiiiii  Londucturs. — I-.kk 
\\T  KM. — .\n  illustrated  paper  in  which  the  author  descrdjcs 
a  new  apparatus  for  determining  the  resistance  to  earth  of 
a  lightning  conductor,  two  auxiliary  earth  connections 
being  used.  The  result  is  obtained  directly  from  a  single 
reading.  The  connections  used  for  measuring  the  resist- 
ance of  the  earth  connection  A'  are  shown  in  I'ig.  2,  and  are 
similar  to  those  used  in  the  ordinary  bridge  measurement. 


Fig.    2 — Connections    for    IVIeasuring    Ihe    Resistance    of    the    Earth 
Connection. 

In  measurements  on  earth  plates  alternating  current  must 
be  employed,  owing  to  the  polarization  that  arises  with 
direct  current:  therefore  the  telephone  is  used  for  indicat- 
ing the  neutral  point,  a,  c  and  d  are  resistors  of  relatively 
high  resistance,  forming  three  arms  of  the  bridge.  The 
fourth  arm  also  contains  a  high  resistance  b,  together  with 
the  resistance  R  to  be  measured,  as  well  as  one  of  the 
auxiliary  resistances  n.  The  generator  F  is  a  small  induc- 
tion apparatus.  The  second  auxiliary  resistance  r,  is  con- 
nected as  a  shunt  to  the  first  ri  and  the  high  resistances  a 
and  b.  This  enables  one  to  take  the  greater  part  of  the 
measuring  current  directly  from  R  through  the  damp  earth 
to  the  wire  with  the  sliding  contact.  The  measurement  is, 
of  course,  made  in  the  usual  way  by  adjusting  the  position 
of  the  sliding  contact  5"  until  the  sound  in  the  telephone 
reaches  a  minimum.  The  measurement  given  by  the  sliding 
contact  S  is  proportional  to  the  resistance  of  the  earth  con- 
nection R.  By  suitable  division  of  the  scale  on  the  measur- 
ing wire  this  resistance  can  be  read  directly  in  ohms. — 
Lond.  Electrician,  Dec.  8. 

Locolization  of  Faults. — H.  H.  Jowers. — An  article  em- 
phasizing the  importance  of  simplicity  of  methods  of  local- 
izing faults  and  describing  methods  and  switchboard  equip- 
ments for  first  determining  the  section  of  the  network 
which  is  faulty  and  then  localizing  the  exact  point  of  the 
fault. — Lond.  Elec.  Review,  Dec.  15. 

Electrometer. — Jean  Villeu. — A  mathematical  note  on 
the  electric  torques  in  electrometers. — La  Revue  Elec, 
Dec.  8. 

Telegraphy,   Telephony   and   Signals. 

Submarine  Cable  Calculations. — R.  Appleyard. — A  note 
on  a  paper  read  before  the  (British)  Institution  of  Civil 
Engineers  on  an  instrument  which  he  has  devised,  of  the 
slide-rule  type,  for  rapidly  carrying  out  calculations  in  con- 


nection with  submarine  cables.  In  i»redelermiiiing  the 
speed  of  sign.iling  through  such  cables  and  its  dependence 
ujion  the  cost,  the  principal  term  is  log  {JJ  :  d),  in  which 
/>  is  the  iliameter  of  the  dielectric  and  d  is  the  effective 
iliameler  of  the  conductor.  'hOr  any  selecting  value  of  l<jg 
(  />  :  d)  there  is  an  infinite  number  of  pairs  of  values  of 
l>  and  (/,  and  nmch  labor  is  involved  if  many  of  these  have 
to  be  calculated.  I'or  any  selected  values  of  1)  and  (/  the 
instrument  described  gives  log  (IJ-.-d),  the  inductive 
capacity,  the  dielectric  resistance,  the  conductor  resistance, 
the  self-inductance  of  an  "unloaded"  loop,  the  weight  of  the 
CKiidnctor,  and  ap|)roximately  the  weight  of  the  dielectric 
])er  unit  length  of  cable.  The  inslnnnenl  is  circidar  and 
depends  upon  the  use  of  a  logarithmic  spiral,  the  pole  of 
which  is  at  the  center  of  the  circle.  This  circle  is  divided 
into  degrees,  and  the  radial  arms  can  be  set  to  any  reipiired 
angle.  One  arm  is  allotted  to  I)  and  the  other  to  d.  The 
accuracy  of  the  instrument  is  increased  by  the  use  of  a 
secondary  spiral,  and  by  this  means  an  accuracy  of  0.5 
per  cent  is  attained  for  the  range  that  would  be  used  in 
])ractice. — Lond.  Electrician,  Dec.  15. 

I nterference  Between  Energy  Transmission  Lines  and 
Telegraph  and  Telephone  Lines. — Karl  IIohage. — The 
author  first  discusses  the  principles  of  interference  due  to 
electromagnetic  induction  and  to  electrostatic  induction,  the 
latter  being  the  prevailing  cause  of  trouble  in  practice.  He 
gives  some  general  rules  on  wiring  of  telegraph  and  tele- 
phone lines  and  connecting  the  apparatus  and  then  takes 
up  ways  and  means  of  protecting  people  against  accidents 
which  would  arise  from  a  contact  of  a  telephone  line  with 
an  energy-transmission  line.  The  article  is  to  be  concluded. 
— Elek.  Zeit.,  Dec.  21. 

IVireless  Telegraphy.-^S.  M.  Powell. — A  fully  illus- 
trated article  in  which  the  author  first  di.scusses  syntony 
and  its  limitations  and  then  directive  wireless  telegraphy, 
dealing  with  the  system  of  Fleming  and  Marconi,  the  in- 
terference methods  of  Brown  and  Blondel,  the  Bellini  and 
Tosi  directive  aerials,  and  the  same  inventors'  radiogoni- 
ometer. The  latter  instrument  enables  the  emission  of 
variously  directed  variations  from  a  fixed  aerial.  Two 
identical  aerial  frames  are  arranged  perpendicularly  to 
each  other.  On  exciting  both  simultaneously  a  resultant 
asymmetric  radiation  of  energy  is  obtained,  which  has  a 
maximum  in  a  direction  dependent  on  the  relative  excita- 
tion of  the  two  circuits.  The  value  of  this  instrument  for 
use  on  board  ship  is  discussed,  and  results  of  practical  tests 
of  it  in  navigation  are  given. — Lond.  Elec.  Review,  Dec.  15. 

Wireless  Telegraphy. — W.  H.  Eccles. — The  first  part  of 
an  article  reviewing  wireless-telegraph  patents  issued  dur- 
ing the  past  year.  In  the  present  instalment  the  author 
deals  with  various  sending  apparatus. — Lond.  Electrician, 
Dec.  22. 


Book  Review. 

An    Elementary    Introduction    to    the    Experimental 
Study  of  Frictional  Electricity.    By  K.  H.  Reichau, 
Ph.D.     New  York:     The  Maset  Company,     iii  pages, 
illus.     Price,  $1. 
A  very  practical  experimental  series  of  studies  and  tests 
in  frictional  electricity.    About  sixty  experiments  are  stated 
and  described  as  capable  of  being  carried  out  with  a  not 
very  expensive  set  of  laboratory  apparatus  prepared  special- 
ly for  this  purpose.    Simple  deductions  are  made  from  these 
experiments   in   turn.      No   mathematics   is    used,   not   even 
arithmetic,  so  that  all  the  tests  made  are  qualitative.     Never- 
theless,   much    practical    knowledge    concerning    frictional 
electricity  can  be  obtained  by  working  out  the   series  of 
experiments,  which  are  well  within  the  scope  of  a  boy  or 
girl  in  high  school.    The  book  will  be  of  interest  to  schools 
giving  courses  in  elementary  physics,  and  also  to  individual 
young  aspirants  to  the  science  of  electricity. 


January  13,  1912. 
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New  Apparatus  and  Appliances 


AUTOMATIC  SERIES  CUT-OUT. 


The  occurrence  of  an  open  circuit  on  a  series-arc  street- 
lighting  line  not  only  extinguishes  all  the  lamps  on  the 
circuit,  but  may  endanger  the  lives  of  the  public  if  the  high- 
tension  wires  fall  into  the  street.  An  automatic  cut-off 
for  disconnecting  the  portion  of  the  line  in  trouble,  mean- 
while permitting  the  continued  operation  of  the  remaining 
lamps  of  the  circuit,  is  marketed  by  the  Shedd  I'^lcctric 
Company,  of  Roselle  Park,  N.  J.  The  cut-ofif,  which  is  shown 
in  the  accompanying  diagram,  is  intended  for  installation 
at  the  points  of  departure  of  various  branch  loops,  as  well 
as  for  use  at  intervals  along  extended  circuits  such  as  the 
lighting  of  long  avenues. 

At  the  top  of  the  sketch  is  shown  the  loop  to  be  pro- 
tected by  the  cut-out,  the  other  lamps  in  circuit  and  the 
source  of  energy  being  represented  below.  A  break  in  the 
upper  loop  will  momentarily  impress  the  total  voltage  of 
the  source  across  the  graduated  spark-gap.  The  potential 
bridges  this  gap,  its  circuit  being  completed  through  the 
winding  of  the  switch  solenoid  at  the  top.  This  solenoid, 
by  lifting  the  switch  part,  breaks  the  connections  to  the 
loop,  removing  from  it  all  potential.  Meanwhile  the  spark- 
gap  is  positively  bridged  by  the  contact  in  its  upper  position, 
the  circuit  continuing  through  the  solenoid  winding,  which 
acts   as   a  holding  coil.     To   release   the   switch   after   the 


Diagram     o*     Automatic     Series     Cut-Out. 

trouble  has  been  cleared,  the  spark-gap  is  short-circuited 
with  the  insulated  tool  shown,  thereby  de-energizing  the 
coil  and  allowing  the  switch  to  fall  back  into  operative 
position.  A  signal  lamp  in  circuit  between  the  spark-gap 
and  the  right-hand  lead  shows  by  lighting  up  when  the  cut- 
off has   operated.      Normally   the   cut-off.   of   course,   con- 


sumes no  energy.  The  presence  of  several  such  devices 
on  a  given  circuit  will  simplify  line  construction,  avoid 
returning  loops  to  the  station  and  serve  to  localize  troubles. 
The  cut-offs  are  adapted  fur  operation  on  direct-current 
or  alternating-current  circuits  and  with  series  generator, 
transformer  or  rectifier  sources  of  energy. 


ELECTROSTATIC  VOLTMETER. 


The  operation  of  the  voltmeter  illustrated  herewith  is 
based  on  the  attraction  existing  between  two  electrodes 
separated  by  a  dielectric.  One  of  the  electrodes  is  sta- 
tionary and  consists  of  tinfoil  arranged  on  the  outside  of 
the  bottom  of  the  vessel  containing  oil  as  the  dielectric. 
The  other  electrode  consists  of  a  cup  with  round  edges 
suspended   from   a   metal   strip   so  as  to  swim   in   the   oil. 

Owing  to  the  attraction  of  the  electrodes,  when  sub- 
jected to  the  voltage  to  be  measured,  a  pull  is  exerted  on 
the  strip  and  communicated  mechanically  to  a  pointer  play- 
ing over  a  scale.  The  mechanical  arrangement  is  such 
that  for  voltages  from  30  per  cent  of  the  maximum  upward 
the  scale  divisions  are  nearly  uniform. 

An  essential  part  of  the  instrument  is  the  arrangement 
employed  for  protection  against  external  fields.  The  oil 
vessel  is  placed  in  a  tub  with  round  edges  surrounding  the 
vessel  to  about  one-half  its  height.  The  cup  swimming  in 
the  oil,  which  forms  the  upper  electrode,  is  surrounded  by 
a  bell  with  round  edges,  which  is  conductively  connected 
with  the  casing  of  the  system.  The  edges  of  the  tub  and 
the  protecting  bell  are  mounted  at  almost  the  same  height. 
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Electrostatic    Voltmeter. 

By  this  means  a  distortion  of  the  tieid  in  which  the  moving 
electrode  is  arranged  cannot  be  produced  by  any  excess 
charges  in  the  neighborhood  of  the  instrument. 

The  above-described  instrument  as  built  for  measuring 
emfs  up  to  150,000  volts  has  been  placed  on  the  market  by 
the  .Siemens  ^'  TIalske  A.  G..  l^.erlin.  Germany. 
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2500-VOLT  PRIMARY  FUSES    AND    FUSE    BOXES. 


Alter  a  stiuly  of  llic  prevailing  coiulitiuiis  ami  txliaiistivc 
tests  cm  many  of  the  lar}.;cst  aerial  ami  iiiideij^Kumd  sys- 
tems in  tlie  country,  the  Joinis  iManville  Toinpany  lias 
!)rought  out  a  line  of  sinyle-pole  primary  boxes  and  250(j 
volt  fuses  wliicli  are  designed  with  ample  factors  of  safety 
not   only   to  meet   the  nu^st   stringent  conditions  of   to-day. 


Figs.    1,   2   and    3 — Fuse,    Fuse    Handle    Carrier   and    Fuse    Box. 

but  to  provide  adequate  protection  under  the  increased 
severity  which  may  be  predicted  for  the  years  to  come. 
These  boxes  are  made  in  three  sizes,  having  maximum 
capacities  of  30  amp,  60  amp  and  100  amp.  A  complete  line 
of  fuses  is  made  for  each  size  for  currents  ranging  from 
the  maximum  down  to  j/2  amp.  This  feature  relieves  the 
central-station  man  or  superintendent  of  distribution  of 
the  burden  of  replacing  his  fuse  boxes  with  others  of 
larger  capacity  as  the  load  on  his  system  increases,  it  being- 
only  necessary  to  estimate  the  maximum  current  that  will 
ever  be  required  at  a  particular  installation,  purchase  the 
corresponding  box  and  fuse  it  down  to  the  proper  point. 
As  the  load  increases  from  time  to  time  it  will,  therefore. 
only  be  necessary  for  him  to  change  the  fuses. 

For  aerial  lines  these  boxes  are  provided  with  porcelain 
bushings  of  very  liberal  dimensions  giving  mechanical 
strength  and  abundant  leakage  surface.  These  bushings 
are  located  either  on  one  side  of  the  box  or  at  the  top  and 
bottom,  according  to  a  consumer's  system  of  connection. 
Several  styles  of  feet  or  fastening  lugs  are  offered,  as  it 
has  been  found  that  ideas  vary  in  this  respect.  For  sub- 
way installation  these  boxes  are  provided  with  unions  on 
the  outlets,  located  either  at  the  ends  or  on  the  side. 

The  union  is  very  simple,  consisting  of  but  three  parts — 


Fig.    4 — Single-Pole,   2500-Volt,    Fuse    Box. 

a  brass  cable  sleeve  tinned  to  facilitate  wiping  a  joint  to 
the  lead  sheath  of  the  cable,  a  male  end  screwing  into  the 
cast-iron  box  with  a  standard  pipe  thread,  and  a  hexagonal 
nut  or  shell.  The  joint  between  the  male  end  and  the 
cable  sleeve  is  ground  to  a  perfect  fit,  thereby  securing 
absolute  water-tight  properties  without  the  use  of  a  gasket 


ul  any  loriii.  .Ml  ".\oark"  primary  boxes,  whether  lor 
aerial  or  huhway  work,  are  eipiipped  with  doors  hinged  at 
the  side  and  held  closed  by  pivot  studs  and  wing  nuts 
against  a  tubular  rubber  gasket  of  high  resiliency. 

Aside  from  the  accuracy  of  the  fuse  and  its  ability  lo 
open  the  circuit  quietly  under  all  conditions,  the  two  most 
important  requirements  of  a  primary  fuse  box  are  dielec 
trie  strength  (between  live  metal  parts  and  the  iron)  and 
safety  to  the  operator,  ".\oark"  primary  fuse  boxes  de 
pend  for  their  dielectric  strength  upon  dry-process  glazed 
porcelain,  whose  excellence  as  an  insulator  is  too  well 
known  to  require  discussion,  and  upon  air  space  which 
possesses  the  distinct  advantage  over  all  insulating  com- 
pounds that  it  is  not  subject  to  deterioration  in  any  form 
and  canncjt  vary.  The  fuse  is  mounted  in  a  porcelain  car 
rier  handle  which  provides  absolute  safety  to  the  operator 
in  its  insertion  and  removal,  as  it  allows  him  to  manipulate 
the  fuse  without  bringing  his  hand  in  proximity  to  aiTy  live 
metal  or  grounded  parts.  Each  "Noark"  primary  fuse  box 
is  tested  before  shipment  at  a  potential  of  10,000  volts  (or 
four  times  the  operating  voltage)  between  live  metal  parts 
and  the  iron  case. 


LARGE  MACHINES  UNDER  CONSTRUCTION. 


An  example  of  the  activity  at  the  Westinghouse  shops  in 
building  large  machines  is  given  in  the  view  herewith, 
which  was  taken  in  one  of  the  main  aisles  in  the  East 
Pittsburgh  works,  showing  some  unusually  large  and  in- 
teresting machines  now  being  built.  In  the  foreground  are 
seen  two  motor-generator  sets  of  particular  interest.  These 
sets  are  each  of  1500-kw  rating  and  consist  of  a 
2250-hp,  12,000-volt,  three-phase,  60-cycle  synchronous 
motor,  direct-connected  to  and  mounted  on  a  common  iron 
base  with  a  1500-kw,  250-volt  direct-current  generator. 
These  sets  are  for  installation  in  a  substation  of  the 
Cosmopolitan  Construction  Company,  located  in  the  base- 
ment of  a  department  store  in  Chicago.  The  openings  shown 
in  the  frame  are  for  the  attachment  of  conduits  which  will 
conduct  the  heat  from  the  machines  to  the  outside  of  the 
building.  This  scheme  of  inclosure  and  ducts  also  serves 
to  conduct  the  noise  away  from  the  building. 


Large     Motor-Generators     Under     Construction. 

To  the  left  and  rear  of  the  synchronous  motor-generator 
sets  is  a  4000-kw  rotary  converter,  recently  shipped  to  the 
Interborough  Rapid  Transit  Company,  of  New  York,  which 
is  capable  of  handling  a  maximum  swing  of  8000  kw.  This 
machine  is  equipped  with  commutating  poles,  and  it  is  the 
largest  rotary  converter  ever  built.     It  will  be  of  particular 
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service  in  furnishing  excess  energy  called  for  i)\  ilie  accel- 
eration of  the  ten-car  subway  express  trains. 

To  the  right  and  rear  of  the  motor-generator  sets  are 
shown  some  3000-kw  rotary  converters  built  for  the  Chicago 
Railways  Company  and  the  Philadelphia  Rapid  Transit 
Company.  These  machines  clearly  indicate  the  tendency  of 
the  operating  companies  toward  the  larger  units. 

In  the  immediate  vicinity,  but  obscured  from  the  view  by 
the  other  machines  in  this  aisle,  are  two  I2,5(ju-kw,  6600- 
volt,  50-cycle,  300-r.p.m.  vertical  water-wheel  generators 
being  built  for  the  Rio  de  Janeiro  (  Brazil)  Tramway,  Light 
&  Power  Company,  which  arc  among  the  largest  machines 
of  this  kind  that  have  ever  been  made. 


ELECTRICALLY   DRIVEN  MILL  OF  THE  KING 
PAPER  COMPANY,  KALAMAZOO,   MICH. 


By   R.   S.   Fleshiem. 

The  saving  m  power,  flexibility  of  operation  and  freedom 
from  shafting,  pulley  and  belt  troubles  resulting  from  the 
installation  of  motor  drive  in  paper  mills  have  been  so  thor- 
oughly demonstrated  in  actual  practice  that  the  older 
methods  of  drive  are  rapidly  becoming  a  thing  of  the  past. 
A  recent  and  noteworthy  example  of  the  use  of  motors  in 
paper-mill  work  is  the  installation  of  the  King  Paper  Com- 
pany, of  Kalamazoo,  Mich.  This  company  manufactures 
super-calendered  and  extra-machine-finished  book,  map, 
lithograph,  plate  and  folder  paper,  as  well  as  coated  book 
and  lithograph  paper.  Within  the  past  eighteen  months  the 
capacity  of  the  mill  has  been  doubled  by  the  addition  of 
two  paper  machines  and  the  accompanying  auxiliary  appa- 
ratus. The  new  mill  is  entirely  equipped  with  electric 
drive,  the  same  system  being  partly  extended  to  the  older 
mill  with  the  object  of  cutting  down  the  cost  of  power. 

In  determining  the  type  of  motors  to  be  installed  it  was 
found  after  careful  investigation  that  on  account  of  the 
large  number  of  machines,  in  addition  to  the  paper  machines 
themselves,  where  a  certain  amount  of  speed  variation  is  de- 
sirable direct-current  motors  would  prove  the  most  satisfac- 
tory. 

The  mill  is  located  near  the  Kalamazoo  River,  which 
furnishes  an  ample  quantity  of  water  for  both  power  and 
manufacturing  purposes. 

A  traveling  crane  extends  over  the  coal-storage  bunkers. 
This  crane,  furnished  by  the  Northern  Engineering  Works, 


six  having  a  cai)acity  of  300  hp  and  the  oth  .-r  six  Joo  hp 
each.  The  larger  boilers  are  equipped  with  stokers  built 
by  the  Detroit  Stoker  Company,  while  the  Murphy  Iron 
Works  of  Detroit  furnished  the  stokers  for  the  smaller  unit. 
The  ashes  and  clinkers  are  dumped  by  hand  into  a  pit  just 
outside  of  the  boiler-room,  from  which  they  are  delivered 
onto  flat  cars  by  the  crane  already  mentioned.  Feed  water 
IS  supplied  by  pump^  furnished  by  the  Union  Steam  Pump 
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Fig.    2 — Motor- Driven    Stuff    Chect. 

Company,  of  Battle  Creek,  Mich.,  one  of  these  being  motor- 
driven  and  the  other  steam-driven.  The  motor-driven  pump 
is  located  in  the  basement  of  the  engine-room,  but  is  con- 
trolled by  a  speed  regulator  in  the  boiler-room. 

The  principal  generating  units  comprise  one  looo-kw,  95- 
r.p.m,,  240-volt  engine-type  direct-current  generator,  driven 
by  a  26-in.  and  56-in.  by  48-in.  cross-compound  heavy-duty 
Corliss  engine,  and  one  2'50-kw,  375-r.p.m.  three-bearing 
generator  belted  to  a  13-in.  and  24-in.  by  42-in.  tandem- 
compound  Corliss  engine.  The  large  generator  operates 
twenty- four  hours  a  day,  six  days  a  week,  and  carries  25 
per  cent  overload  for  hours  at  a  time  without  any  signs  of 
heating  or  commutator  trouble. 

Rags  are  carried  from  the  three  lower  storage  floors  to 
the  top  floor  of  the  warehouse  by  elevators,  and  in  the 
first  room  of  the  rag  department  are  sorted  by  hand.  They 
are  then  threshed  by  machinery  and  assorted,  at  which  time 
any  objectionable  materials  such  as  buttons,  rubber,  etc., 
are  removed.  The  rag  cutters  next  receive  the  material, 
and,  after  being  thoroughly  cut  up,  it  is  carried  by  a  belt 
conveyor  to  railroad  dusters  and  fan  dusters.  The  cutter, 
fan  duster  and  thresher  are  driven  by  one  25-hp  constant 
s],eed  motor.     For  removing  dust  from  the  rag  rooms  and 


Fig.     1 — Adjustable-Speed     Motor- Driven     Beaters. 

Detroit,  is  electrically  operated  and  has  a  clam-shell  bucket 
for  handling  both  coal  and  ashes.  The  crane  tracks  run 
directly  into  the  boiler-room  and  drop  the  coal  into  bunkers 
over  the  stokers.  A  weighing  device  is  arranged  so  that  the 
coal  used  each  day  can  be  accurately  recorded.  The  boiler 
house  contains  twelve   \\'ickes  vertical   water-tube  boilers. 


Fig. 


-Motor-Driving     Clay-Chest     Agitators     and     Stock     Pump. 


keeping  the  air   pure   there   is   a   motor-driven    fan   of   the 
.American  Blower  type. 

From  this  department  the  rags  are  taken  to  the  "rotary" 
room,  where  they  are  placed  in  a  rotary  bleach  boiler  and 
cooked  for  ten  hours  in  lime  and  soda  ash.  The  lime  de- 
>^troys   any   wool    that   may   have   escaped   the   sorting   de- 
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paiiiiKiU,  and  the  soda  a.>l'i  cuts  llic  grcasf.  Tlii.s  rotary 
bleach  boiler,  which  was  manufactured  by  the  Ilolyukc 
.Sicaiii  IU)ilcr  W'tirks.  is  drivi-ii  ihrDUgli  ^cars  by  a  .S-hj) 
ctmstaiU  speed  inntor.  I'Vnm  the  l)leach  boiler  the  rags  are 
taken  to  looo-lb.  washers  built  by  j.  II.  Ilorne  &  Sons, 
where,  after  washing  and  grinding,  they  are  bleached  liy 
chloride  of  lime  ami  sulphuric  acid  and  then  dropped  into 
drainers  in  the  beater-room  basement. 

l-'riini  the  drainers  the  rags  are  taken  in  carls  to  tlu 
tloor  above  and  placed  in  I200-Ib.  beaters,  together  witli 
stnla  and  sulphate  pulp.  Here  are  added  alum  to  make  tlie 
paper  hold  color,  and  also  sizing  to  prevent  ink  goini; 
through  in  printing.  Here,  too.  the  desired  coloring  mat- 
ter is  mixed  in. 

Fig.  I  shows  two  of  the  beaters,  with  their  motors  ami 
control  panels.  These  motors  have  a  speed  variation  from 
325  to  413  r.p.-m.  by  field  control.  The  panels  are  arranged 
with  recording  ammeters  showing  the  load  at  any  time. 
The  stock  is  next  drained  into  stufTf  chests  in  the  basement, 
where  it  is  agitated  slowly  to  keep  it  from  settling.  These 
agitators  are  driven  by  constant-speed  motors,  as  shown  in 
Fig.  J.  Mott)rs  geared  to  clay-chest  agitators  are  shown 
in  Fig.  3,  in  which  can  also  be  seen  a  Jordan  stock  pump 
driven  by  a  constant-speed  motor.  This  latter  pump  de- 
livers stock  from  the  agitators  to  the  Horne-Jordan  engines 
on  the  floor  above,  where  it  is  refined  to  proper  length  of 
fiber.  These  Jordan  engines  are  connected  by  means  of 
flexible  couplings  to  125-hp  motors  having  a  speed  range 
of  450  to  500  r.p.m.  The  method  of  drive  is  a  new  one,  and 
can  be  readily  understood  from  I-'ig.  4.  Tlie  llcxiblc  couj)- 
lings  between  the  motors  and  the  Jordan  machines  have 
long  pins'  fastened  at  one  end  only,  and  around  these  pins 
is  threaded  a  leather  belt.  As  the  Jordan  plug  wears  and 
it  becomes  necessary  to  change  its  position,  this  coupling 
permits  the  drawing  in  of  the  plug  without  disturbing  either 
motor  or  machine.  The  method  has  been  found  more  satis- 
factory than  the  former  practice  of  moving  the  heavy 
motors.  The  control  panels  are  equipped  with  Cutler-Ham- 
mer multiple  switch  starters,  field  rheostats  for  speed  varia- 
tion, and  recording  ammeters. 

From  the  Jordan  engines  the  stock  is  pumped  to  stuf¥ 
chests  in  the  machine-rv!)om  basement  and  from  there  to 
the  paper  machines  proper.  Two  machines  of  the  Four- 
drinier  type  are  installed  in  the  new  mill,  one  a  142-in. 
Beloit  machine,  and  the  other  a  124-in.  Home  machine. 
The  constant-speed  shafts  of  the  paper  machines  are  driven 
by  40-hp  consiant-speed  motors,  and  from  each  shaft  are 


motor,  the  generator  voltage  being  varied  for  speed  control 
of  its  motor. 

In  the  linishing  room  arc  six  super-calenders  ranging  in 
size  from  40  in.  to  74  in.  These  calenders  put  a  smo(jth 
finish  on  the  paper,  and  each  is  driven  by  two  motors.  A 
small    (-fiii'^t.'inl  speed    motor    is   used    for    starting   the    rolls 


Fig.    4 — Jordan    Engines    Driven    Through    Flexible   Couplings. 

driven   a   stufT  pump,   screens,  centrifugal   pump   for  back 
water,  suction  pump  and  shake. 

The  variable-speed  shafts  are  driven  by  loo-hp  adjust- 
able-speed motors  running  at  107  to  750  r.p.m..  giving  a 
range  of  paper  speed  from  36.5  ft.  to  255  ft.  per  minute. 
Each  motor  is  fed  by  a  motor-generator  set  consisting  of  a 
75-k\v,  250-volt  generator,  driven  by  a  230-volt  shunt-wound 


Fig.    5 — Motor- Driven     Paper    Cutter, 

at  slow  speed  in  order  to  permit  threading  in  the  paper. 
Larger  adjustable-speed  motors  of  from  50  hp  to  75  hp  rat- 
ing drive  the  calenders  after  they  are  ready  for  operation. 
These  motors  have  a  speed  variation  of  approximately  25 
per  cent. 

Paper  cutters  furnished  by  the  Hamblet  Machine  Com- 
pany, of  Lawrence,  Mass.,  and  driven  from  a  line  shaft  in 
the  basement,  are  used  to  cut  the  paper  into  the  sizes  de- 
sired by  the  trade.  This  line  shaft  is  driven  by  a  constant- 
speed  motor.  Fig.  5  shows  a  separate  motor-driven  Seybold 
paper  cutter. 

In  the  coating  plant  each  of  the  coating  machines,  which 
were  built  by  John  Waldron  &  Company,  of  New  Bruns- 
wick, N.  J.,  is  driven  by  a  15-hp  adjustable-speed  belted 
motor,  running  at  450  to  580  r.p.m. 

In  this  same  department  are  the  cotton  calender  rolls. 
The  method  of  drive  of  these  calenders  is  the  same  as  that 
described  for  the  super-calenders  in  the  preceding  para- 
graphs. 

There  is  a  machine  shop  containing  saws,  knife-grinders, 
lathes,  planers,  pipe-cutters,  etc.,  all  driven  from  one  con- 
stant-speed motor.  Since  the  service  on  these  machine 
tools  is  of  a  very  intermittent  nature,  only  a  30-hp  motor 
is  required  to  drive  them. 

To  keep  the  dust  cleaned  out  of  the  motors  a  portable 
pneumatic  set  is  used.  This  consists  of  a  motor-driven  air 
compressor,  an  automatic  governor,  an  air  gage,  a  storage 
tank,  fuses  and  switch,  as  well  as  the  necessary  piping,  all 
securely  mounted  on  a  serviceable  truck.  This  compressor 
has  a  capacity  of  20  cu.  ft.  per  minute  and  operates  on  the 
22'0-volt  direct-current  circuit.  The  governor  auto- 
matically cuts  out  the  motor  when  the  air  pressure  has 
reached  a  maximum  of  75  lb.  per  square  inch,  and  starts 
the  motor  again  when  the  pressure  has  fallen  to  60  lb.  per 
square  inch.  A  hose  is  attached  to  the  tank  opening,  and 
with  this  all  parts  of  the  motors  can  be  reached  as  the  outfit 
is  pulled  about  from  place  to  place. 

The  Kalamazoo  mill  was  built  under  the  direction  of  Mr. 
A.  L.  Pratt,  president  and  manager,  and  Mr.  John  F.  King, 
vice-president  and  superintendent.  The  electrical  engineer- 
ing, including  installation  of  motors,  generators,  switch- 
beard,  conduits,  wiring,  etc.,  was  done  by  the  Lounsbery 
Brothers  Company,  of  Chicago.  Mr.  Dan  J.  Albertson. 
of  Kalamazoo,  was  retained  as  architect  and  mechanical 
engineer,  the  buildings,  boiler  house  and  engine-room  hav- 
ing been  erected  under  his  supervision.  Practically  all  of 
the  electrical  equipment  was  furnished  by  the  .A^llis- 
Chalmers  Company. 
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Industrial  and  Commercial  News 


CONDITIONS  in  the  majority  of  industries  have  under- 
gone moderate  improvement  since  the  beginning  of 
the  new  year.  A  slight  increase  has  taken  place  in 
the  volume  of  business  transacted,  and  decided  improve- 
ment is  being  shown  in  the  attitude  toward  new  commit- 
ments. A  convincing  proof  of  the  industrial  advancement 
at  the  close  of  191 1  is  shown  in  the  report  issued  Jan.  10 
giving  the  unfilled  orders  on  the  books  of  the  United  States 
Steel  Corporation  on  Dec.  31.  This  placed  the  unfilled 
tonnage  on  that  date  at  5,084,761  tons,  as  compared  with 
4,141,955  tons  on  Nov.  30,  an  increase  of  nearly  1,000,000 
tons,  and  was  the  highest  figure  since  that  of  March  31, 
1910,  when  5,402,514  tons  were  shown  on  the  books.  Sub- 
stantial orders  for  steel  rails  are  now  pending.  Orders 
for  pig-iron,  while  numerous,  are  chiefly  in  small  amounts. 
Business  on  the  New  York  Stock  Exchange  and  throughout 
the  financial  district  has  been  greatly  hampered  during  the 
week  by  traffic  congestion  resulting  from  the  destruction 
of  the  Equitable  Life  Assurance  Society's  building  by  fire, 
Jan.  9,  and  by  inability  to  obtain  the  mass  of  securities 
in  its  vaults.  Rates  in  the  money  market,  Jan.  10,  were: 
Call.  2(^2^  per  cent;  ninety  days,  zV\@2>Vi  per  cent. 


THE  COPPER  MARKET. 


The  December  statement  of  the  Copper  Producers'  Asso- 
ciation, issued  in  the  early  part  of  the  week,  placed  stocks 
of  marketable  copper  in  the  United  States  on  Jan.  i,  1912, 
at  89,454,695  lb.,  which  compares  with  the  111,785,188  lb.  on 
hand  Dec.  i — a  decrease  of  22,330,493  lb.  Production  in  De- 
cember was  122,896,697  lb.,  as  compared  with  111,876,601  lb. 
in  Noveml)er,  and  total  deliveries  were  145,227,190  lb.,  com- 
paring with    135,089,055   lb.   in    the   preceding  month.     Do- 


Settling 

.Standard   Copper.  Bid.  Asked.  Price. 

Spot    13.75  l^.XZVi  

January    13.92H  14.12^  14.00 

February     13.95  14.15  14.05 

March    13.95  14.20  U.OTVi 

April    13.95  14.25  14.10 

The  London  market,  Jan.    10,  was  as  follows: 

Noon.  Closing. 

£     s     d  £     s     d 

Standard  copper,  spot 63     5     0  63     0     0 

Standard    copper,     futures 64     0     0  63   15     0 

Extreme  fluctuations  in   1912: 

Highest.  Lowest. 

Standard      14.00c  13.57^4c 

London,     spot £64     5     0  £62   15     0 

London,   futures 65     0     0  63   11     3 

Best  selected 68     5     0  67  15     0 

mestic  deliveries  were  65,988,474  lb.,  against  68,039,776  lb. 
in  November,  a  decrease  of  2,051,302  lb.  Exports  were 
given  in  the  report  as  79,238,716  lb.,  as  compared  with 
67,049,279  lb.  in  November.  The  custom  house  statement 
shows  that,  in  addition  to  the  37,430  tons  of  copper  shipped 
in  December  from  Atlantic  ports,  295  tons  was  shipped 
from  Southern  and  Pacific  ports  during  the  month,  makiuL; 
a  total  of  37,725  tons,  the  largest  export  tonnage  on  record. 
Business  has  been  quiet  during  the  week,  and  quotation,'! 
for  electrolytic  have  averaged  14^  cents  per  pound,  de- 
livered, thirty  days.  Exports  for  the  montli,  including  Jan. 
10,  aggregate  7332  tons.  The  daily  call  on  the  Metal  Ex- 
change Jan.  10  quoted  copper  as  per  the  accompanying 
table. 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

The  Diesel  Engine. — A  rumor  to  the  efYect  that  an  elec- 
trical manufacturing  company  will  manufacture  the  Diesel 
engine  in  the  United  States  was  emphatically  denied  this 
week  by  August  A.  Busch,  vice-president  of  the  Busch- 
Sulzer  Brothers-Diesel  Engine  Company,  of  St.  Louis.  Vice- 
president  Busch  said  to  a  representative  of  the  Electrical 
World:  "I  cannot  understand  how  such  a  report  started. 
My  father,  Adolphus  Busch,  president  of  the  Busch-Sulzer 
Brothers-Diesel  Engine  Com])any.  bought  the  .\mcrican  and 


Canadian  rights  in  1898,  I  think  it  was — at  least  several 
years  ago.  We  have  as  full  partners  in  the  business  the 
only  owners  of  the  patents  in  Europe  and  the  patentee. 
We  have  the  patents  now  in  our  possession  in  this  country 
and  we  are  going  right  ahead  as  soon  as  our  plant  is  built 
to  make  the  engines,  for  we  are  the  only  company  in  this 
country  legally  entitled  to  do  so.  The  plant  referred  to 
will  be  built  on  a  site  on  the  South  Side  of  St.  Louis,  and 
work  on  the  foundations  will  be  begun  as  soon  as  some 
tenement  houses  now  partly  occupying  the  grounds  are 
torn  down,  which  will  be  done  during  the  present  month. 
The  plant  will  consist  of  office  buildings,  power  house,  sev- 
eral machine  shops,  a  main  and  smaller  foundries,  black- 
smith shops  and  a  testing  shop.  The  buildings  and  equip- 
ment will  initially  cost  $500,000,  but  it  is  intended  to  enlarge 
the  plant  to  double  its  first  capacity  as  soon  as  it  is  in  oper- 
ation. About  700  workmen  will  be  employed  at  the  start. 
St.  Louis  was  selected  after  several  offers  had  been  received 
from  other  cities,  among  which  were  Detroit,  Mich.,  and 
Dayton,  Ohio,  the  Commercial  Club  of  the  latter  city  hav- 
ing offered  a  free  site  and  other  inducements.  An  account 
in  detail  is  given  in  the  Electrical  World  of  Feb.  2,  191 1,  of 
the  organization  of  the  present  Diesel  company,  which  suc- 
ceeded the  American  Diesel  Engine  Company. 

Georgia  Railway  &  Power  Company's  Capitalization  Ap- 
proved.— The  Georgia  Railroad  Commission  has  authorized 
the  Georgia  Railway  &  Power  Company  to  issue  $30,000,000 
in  bonds  and  $27,000,000  in  stock,  the  amount  asked  for 
when  the  company  was  oj-ganized  last  September,  as  pre- 
viously stated  in  these  columns.  The  stock  will  be  divided 
into  $15,000,000  common,  $2,000,000  first  preferred  and  $10,- 
000,000  second  preferred.  According  to  statements  of  J.  J. 
Spalding,  of  Atlanta,  Ga.,  one  of  the  directors,  the  com- 
pany will  proceed  immediately  with  the  development  of 
water-power  resources  in  northeast  Georgia,  will  accelerate 
work  upon  the  6o,ooo-hp  development  at  Tallulah  Falls  in 
the  hope  of  furnishing  energy  to  Atlanta  from  this  station 
in  July,  1912,  and  will  also  undertake  the  construction  of 
an  interurban  electric  road  from  Atlanta  to  Stone  Mountain 
as  soon  as  possible.  In  addition  to  leasing  the  Georgia 
Railway  &  Electric  Company  the  new  company  plans  to 
merge  the  Georgia  Power  Company,  the  South  Carolina 
Power  Company,  the  Atlantic  Hydroelectric  Company  and 
the  Atlantic  Water  &  Electric  Power  Company. 

The  McKinley  System.— The  Illinois  Traction  System 
and  its  associate  company,  the  Western  Railways  &  Light 
Company,  while  very  prominent  in  the  stteet-railway  and 
interurban  field  of  the  Central  West,  operate  also  a  large 
number  of  electric-service  and  other  public-utility  plants 
in  Illinois,  Iowa  and  Kansas.  These  two  companies  con- 
trol electric-service  utilities  in  Danville,  Champaign,  De- 
catur, Jacksonville,  Bloomington,  Urbana,  Edwardsville, 
Madison,  Venice,  Granite  City,  Galesburg,  Cairo  and  Ot- 
tawa, 111.,  and  also  in  Topeka,  La  Salle  and  Atchison.  Kan., 
and  Des  Moines,  la.  At  Marseilles,  111.,  the  McKinley 
interests  are  just  completing  a  low-head  hydroelectric  gen- 
erating plant  utilizing  the  flow  of  the  Illinois  River  at  that 
point.  Hon.  William  B.  McKinley,  of  Champaign,  III.,  a 
representative  in  Congress,  is  the  president  of  the  Illinois 
Traction  System,  and  the  Western  Railways  &  Light  Com- 
I^any,  and  H.  E.  Chubbuck.  of  Peoria,  111.,  is  the  vice- 
presidont-exccutivc. 

Commonwealth  Edison's  New  Building. —  I'inding  its  pres- 
ent building  at  120  West  Adams  Street,  Chicago,  inadequate 
for  its  main-oflice  business,  the  limited  space  requiring  shel- 
tering of  several  departments  in  adjacent  buildings,  the 
Commonwealth  Edison  Company,  of  Chicago,  has  pur- 
chased the  twenty-story  oflfice  building  of  the  Continental 
and  Commercial  Bank,  at  the  northeast  corner  of  Clark  and 
Adams  Streets.  It  is  probable  that  other  public-utility  com- 
panies will  have  their  headquarters  in  the  building.  ,  It  is 
stated  that  the  Commonwealth  Edison  Company  acquires 
the  building,  which  is  valued  at  $5,000,000.  through  the  pur- 
chase of  the  $2,860,000  capital  stock  of  the  Commercial  Na- 
tional Bank  Safe  Deposit  Company,  which  owns  the  build- 
ing. 
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Denies  Kxistence  of  Cable  Kate  War. —  I'lu-ndinc  \V  Vail, 
pifsiiliMit  i)t  till'  \\\-stiiii  l'iiii)ii  Tclrj^raph  Company,  ha.s 
issued  a  statcnunt  in  wliicli  he  says  that  all  talk  <>f  a  trio- 
graph  or  cablf  war  of  cut  rates  is  absurd,  that  the  day  of 
destructive  fonii>otition  is  |>ast,  and  that  im  r.itc  war  will 
take  place  if  the  Western  Union  can  help  it.  Competition, 
he  said,  should  be  anjjressive  but  constructive,  and  must  be 
aliMiR:  legitimate  and  profitable  lines.  "The  whole  business 
of  electrical  transmission  of  intelligence,"  he  said  in  part, 
"has  been  built  up  on  the  one  idea  of  expedition.  Expedi- 
tion has  been  the  essence  of  go  per  cent  of  the  telegraph 
and  cable  business.  Kxpedition  in  intercommunication  is 
an  ever-growing  necessity.  Expedition,  however,  is  costly. 
Business  is  confined  to  a  few  hours  of  the  day  and  has 
rush  periods  in  those  hours.  Expedition,  therefore,  results 
ill  idle  facilities  which  we  intend  to  utilize."  He  added 
that  since  the  institution  of  the  lower  rates  for  deferred 
cable  and  telegraph  service,  previously  mentioned  in  these 
columns,  the  business  on  the  higher  rates  for  quick  service 
has  increased  instead  of  falling  off.  There  has  been  an 
increase  in  operating  expenses,  hut  this  has  been  offset  by 
the  greater  revenue.  The  January  number  of  the  Postal 
Tclciiraph,  issued  by  the  Postal  Telegraph-Commercial 
Cable  Company,  takes  a  somewhat  belligerent  attitude 
toward  the  question  of  competition  on  the  part  of  its  rival. 
It  contains,  among  other  comments,  the  following;  "When 
the  Bell  interests  acquire  an  Independent  telephone  com- 
I)any  rates  are  advanced,  there  being  a  monopoly.  When 
the  Bell  interests  acquire  telegraph  and  cable  properties 
rates  arc  reduced,  there  still  being  competition.  'How  long, 
O  Catiline!  will  you  abuse  our  patience?'"  Government 
investigation  of  the  Bell  Telephone  operations  in  Chicago 
was  begun  on  Jan.  9,  and  this  investigation  is  thought  to 
be  the  forerunner  of  a  nation-wide  investigation  of  the 
attempts  of  the  Bell  interests  to  buy  all  the  important 
independent  telephone  companies  in  the  country. 

Car-Wheel  Factory's  looo-kw  Generating  Plant  Replaced 
by  Central-Station  Service. — The  Griffin  Wheel  Company, 
of  Chicago,  makes  car  wheels,  and  one  of  its  plants  is  at 
Pullman.  This  is  a  modern  manufacturing  establishment, 
electrically  equipped,  with  about  T200  hp  in  three-phase. 
440-volt  motors  driving  various  types  of  machinery,  and  the 
equivalent  of  about  2000  i6-cp  lamps  in  lighting  equip- 
ment. Electricity  has  been  generated  on  the  premises  by  a 
modern  turbo-generator  plant  erected  about  four  years  ago. 
with  superheaters  and  the  latest  types  of  steam  and  elec- 
tric power-plant  apparatus.  It  is  an  interesting  fact  that 
this  comparatively  new  plant  has  just  been  superseded  by 
the  electric  service  of  the  Commonwealth  Edison  Com- 
pany. The  Griffin  Wheel  Company  has  sold  its  power- 
plant  machinery  to  the  central-station  company  and  will 
rely  on  the  latter  entirely  for  electrical  energy  to  operate 
this  factory.  After  careful  figuring  with  the  power  engi- 
neers of  the  Commonwealth  company,  the  wheel  manufac- 
turers became  convinced  that  they  could  buy  electrical  en- 
ergy more  cheaply  than  they  could  make  it. 

Foreign    Competition    for    Large    Pipe    Contract. — J.    G. 

White  &  Company,  Incorporated,  of  New  York  and  San 
Francisco,  have  just  purchased  124  miles  of  12-in.  steel 
pipe  to  be  used  by  them  in  building  a  natural-gas  line  for 
the  Midway  Gas  Company  in  California.  The  pipe  will 
weigh  approximately  11,000  tons  and  with  transportation 
will  cost  approximately  $600,000.  Quotations  were  asked 
from  British,  German  and  French  manufacturers,  and  the 
best  foreign  price  was  that  of  a  British  firm,  which,  ex- 
clusive of  duty  and  freight,  was  approximately  double  that 
at  which  the  contract  was  placed  with  the  National  Tube 
Company,  a  subsidiary  of  the  United  States  Steel  Corpora- 
tion. This  indicates  the  remarkable  resources  of  the  United 
States  for  cheap  production  of  steel  and  the  advantages  of 
buying  this  kind  of  manufactured  material  in  the  American 
market. 

Another  Plant  in  the  Auglaize  River. — Interests  allied 
with  the  Auglaize  Power  Company,  which  experts  to  place 
its  new  5000-kw  hydroelectric  plant  on  the  Auglaize  River, 
near  Defiance,  Ohio,  in  operation  toward  the  end  of  Feb- 
ruary, are  planning  the  erection  of  a  second  hydroelectric 
plant  of  approximately  4000-kw  capacity  on  the  Auglaize 
River  to  meet  the  growing  demand  for  energy  in  that  sec- 
tion.    R.    R.    Livingston,    of    2    Rector    Street,    New    York 


City,  chief  engineer  of  the  Auglai/.e  company  and  designer 
of  its  station,  expects  to  start  preliminary  work  on  the  new 
plant  very  shortly,  and  hopes  to  have  it  in  (jperation  before 
the  end  of  December,  igi2.  Mr,  Livingston  will  design  the 
hydroelectric  plant  which  I'resident  Ashley  and  others  of 
the  Auglaize  company  are  planning  to  erect  upon  the  (Jhio 
River,  near  l.etart  halls,  as  meiitioiied  in  these  columns 
I  )ec.   1^1.   ioi  I . 

General  Electric  Will  Furnish  Panama's  Electric  Towing 
Locomotives. — A  contr.ict  h.is  b<  in  aw.irded  to  the  General 
iCIectric  Company  for  one  of  the  forty  electric  locomotives 
for  towing  ships  through  the  Panama  Canal,  described  in 
the  Electrical  World  Sept.  30  and  Oct.  21,  191 1,  together 
with  a  provisional  award  for  the  other  thirty-nine  loco- 
motives if  the  first  proves  satisfactory.  There  were  five 
bidders  for  the  forty  machines.  The  highest  bid  was  $827,- 
.^95-95,  an<l  the  lowest,  the  General  Electric  bid,  was  $498,- 
016.35.  The  award  was  made  on  the  regular  bid  in  which 
carbon  steel  was  specified,  the  optional  bid  calling  for 
vanadium  steel.  The  first  locomotive  is  to  be  delivered  on 
the  Isthmus  within  260  days  from  date  of  award  of  the 
contract. 

Telephone  Manufacturing  Plant  for  Fort  Dodge,  la. — 
The,  Monarch  Telephone  Company,  of  Iowa,  as  an  out- 
come of  reorganization  of  the  Monarch  Telephone  Com- 
pany, of  Chicago,  has  filed  incorporation  papers  with  a 
capital  of  $150,000,  and  will  locate  a  plant  at  Fort  Dodge, 
la.,  for  the  manufacture  of  all  classes  of  telephone  equip- 
ment. The  officers  of  the  company  are  O.  M.  Oleson,  of 
Fort  Dodge,  president;  J.  C.  Hubacher,  of  Chicago,  vice- 
president;  W.  H.  Trimm,  of  Chicago,  secretary,  and  T.  H. 
Wright,  of  Fort  Dodge,  treasurer. 

Philippines  Electrical  Plant. — J.  E.  Stevens,  consulting 
electrical  engineer,  Manila,  P.  I.,  is  figuring  on  installing 
an  electric  light  and  power  plant  of  considerable  size  in  the 
Philippine  islands,  to  be  operated  by  crude-oil  engines  and 
water  turbines  and  wishes  to  receive  data  and  prices  on 
power-plant  apparatus  of  these  types,  as  well  as  of  electrical 
material. 


Financial. 

Puget  Sound  Utility  Consolidation. — A  consolidation  of 
all  the  principal  public-utility  properties  controlled  by  Stone 
&  Webster  in  the  Puget  Sound  district  is  announced  at 
Boston.  The  new  company  will  be  known  as  the  Puget 
.Sound  Traction,  Light  &  Power  Company,  and  will  take 
over  the  properties  and  assets  of  the  Pacific  Coast  Power 
Company,  Seattle  Electric  Company,  Seattle-Tacoma  Power 
Company,  Puget  Sound  Electric  Railway  and  Whatcom 
County  Railway  &  Light  Company.  Until  the  consolida 
tion  is  completely  effected  this  company  will  acquire  a  con- 
trolling interest  in  all  or  a  part  of  the  above  organizations. 
The  new  company  will  oflfer  to  exchange  its  own  stock  for 
the  preferred  and  common  stocks  of  the  Pacific  Coast 
Power  Company,  Seattle  Electric  Company,  Puget  Sound 
Electric  Railway  and  Whatcom  County  Railway  &  Light 
Company,  and  will  offer  to  purchase  the  property  and  as- 
sets of  the  Seattle-Tacoma  Power  Company.  It  is  also 
proposed  to  have  the  new  company  offer  to  exchange  its 
own  stock  for  the  preferred  stock  of  the  Seattle-Tacoma 
Power  Company.  The  initial  authorized  capital  stock  of 
the  new  company  will  be  $15,000,000  6  per  cent  cumulative 
preferred  stock  and  $25,000,000  common  stock,  of  which 
the  amount  required  for  exchange,  if  all  the  above  stocks 
are  exchanged  on  the  basis  provided  in  the  plan,  will  be 
$11,100,967  preferred  stock  and  $20,328,110  common  stock, 
thus  leaving  a  balance  of  $3,899>033  preferred  and  $4,671,890 
common  stock  authorized  but  not  issued.  It  is  estimated 
that  earnings  of  the  new  company  in  1912  will  enable  it  to 
pay  6  per  cent  on  the  preferred  stock  and  4  per  cent  on  the 
common  stock  after  paying  all  taxes,  providing  for  interest 
charges  and  sinking  funds  and  allowing  liberally  for  main- 
tenance and  depreciation.  It  is  estimated  also  that  not 
over  $8,000,000  will  be  required  during  1912,  in  part  for  the 
purchase  of  the  properties  above  referred  to,  in  part  to  re- 
tire certain  underlying  indebtedness  and  in  part  for  exten- 
sions and  improvements.  To  meet  these  requirements  the 
new^   company   may  issue   and   dispose  of   such   parts   of  its 
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authorized  capital  stock  as  may  not  be  required  for  the 
exchanges  and  may  issue  and  dispose  of  its  own  bonds  and 
other  obligations.  In  this  plan  full  consideration  has  been 
given  to  the  physical  and  linancial  conditions  of  the  prop- 
erties and  to  future  possii)ilties.  The  plan  meets  with  the 
unanimous  approval  of  the  boards  of  trustees  and  directors 
of  all  the  companies  included.  To  carry  out  properly  and 
effectively  the  plan,  if  it  meets  the  approval  of  the  stock- 
holders, a  general  committee  of  five  has  been  appointed, 
one  member  being  selected  from  among  the  stockholders 
of  each  of  the  companies.  This  committee  consists  of 
Thomas  A.  Perkins,  of  Ropes,  Gray  &  Gorham;  Albert  W. 
Harris,  of  N.  W.  Harris  &  Company;  George  C.  Lee,  of 
Lee,  Higginson  &  Company;  Philip  Stockton,  president 
Old  Colony  Trust  Company,  and  Harry  K.  White,  all  of 
Boston.  This  committee  will  receive  from  stockholders 
their  assents  to  the  plan  and  their  agreements  to  transfer 
to  the  new  company  th-ir  stocks  in  the  present  companies 
on  the  basis  of  exchange  provided  for.  It  is  contended  that 
a  single  company  serving  the  Puget  Sound  district  will  be 
able  to  save  much  duplication  of  investment  which  would 
necessarily  occur  if  the  companies  remained  separate.  Ma- 
terial savings  are  also  anticipated  in  operating  accounts 
and  in  the  financing  of  the  single  larger  company.  The 
rapid  development  of  the  Puget  Sound  country  is  indicated 
by  the  growth  of  the  Seattle  system  alone.  In  1900,  the 
first  year  of  operation,  the  gross  earnings  were  $1,094,000; 
in  1910  they  had  increased  to  $5,588,900.  Continued  growth 
of  the  region  is  inevitable.  A  notable  feature  of  the  plan 
is  the  conservative  capitalization,  the  only  increase  being 
to    carry    out    the    necessary    extensions    or    improvements. 

Special  Franchise  Assessments  for  1912  in  Greater  New 
York. — The  New  York  State  Board  of  Tax  Commissioners 
has  fixed  the  special  franchise  assessment  in  Greater  New 
York  for  1912  at  $454,253,600  as  compared  with  $481,018,100 
in  191 1.  The  largest  assessment,  $95,055,000,  is  that  of  the 
Consolidated  Gas  system  and  that  of  the  Metropolitan  Rail- 
way Company  is  next  largest,  amounting  to  $73,600,000. 
.'Kmong  the  principal  assessments  are:  Manhattan  Railway 
Company,  $73,600,000;  Brooklyn  Rapid  Transit  system,  $51,- 
991,600;  Metropolitan  Railway  system,  $42,538,000;  New  York 
Telephone  Company,  $50,500,000;  Brooklyn  Union  Gas  sys- 
tem, $20,415,000;  Edison  Electric  Illuminating  Company  of 
Brooklyn,  $13,900,000:  Empire  City  Subway  Company,  Lim- 
ited, $10,100,000;  Hudson  &  Manhattan  Railroad  Company, 
$8,100,000;  Pennsylvania  Tunnel  &  Terminal  Railroad  Com- 
pany, $16,162,000;  trustees  of  New  York  &  Long  Island 
Railroad  Company,  $2,900,000;  Third  Avenue  Railroad  Com- 
pany, $7,500,000:  Union  Railway  Company,  $4,735,000:  Coney 
Island  &  Brooklyn  Railroad  Company,  $2,580,000. 

Kentucky  Central-Station  Deal. — Further  developments 
in  the  negotiations  previously  noted  in  these  columns  to- 
ward a  transfer  of  ownership  of  the  electric  light,  power 
and  water  companies  of  Hopkinsville,  Frankfort,  Owens- 
boro,  Henderson  and  Bowling  Green,  Ky.,  came  last  week 
when  it  was  announced  that  control  in  the  public  utility 
properties  of  Hopkinsville  and  Bowling  Green  had  been 
shifted  through  Chicago  attorneys  and  financiers  to  a  syndi- 
cate of  Philadelphia  capitalists.  Last  week  it  was  reported 
that  a  deal  for  the  electric  and  water  properties  of  Frank- 
fort, Ky.,  is  pending  and  will  be  consummated  in  the  near 
future.  The  progress  of  the  syndicate  during  the  past 
fortnight  in  either  buying  or  obtaining  option  upon  the 
stock  of  desirable  public-service  corporations  in  the  Blue- 
grass  State  indicates  that  the  Kentucky  Utilities  Company, 
a  holding  company  which  is  in  contemplation,  will  be 
formed  in  the  very  near  future.  T.  Lindsey  Fitch,  of 
Louisville,  Ky.,  is  handling  the  transaction  from  a  local  end 
and  stated  that  about  $750,000  will  be  expended  in  securing 
the  desired  Kentucky  companies.  A  meeting  of  the  capi- 
talists inte-ested  will  be  held  in  Loui*^ville  between  Jan.  27 
and  Jan.  30. 

Milwaukee  Electric  Railway  &  Light  Company  Bond 
Issues. — Banking  interests  are  ofifering  $3,000,000  general 
and  refunding  5  per  cent  gold  bonds  of  the  Milwaukee  Elec- 
tric Railway  &  Light  Company,  dated  Dec.  i,  191 1.  and  due 
Dec.  I,  1951.  The  company  was  organized  in  January,  1896. 
and  has  continuously  since  that  date  owned  and  operated 
substantially  the  entire  street-railway,  electric-light  and 
power  business  and  a  steam-heating  system  in  the  city  of 


Milwaukee.  Its  authorized  capitalization  consists  of  $20,- 
000,000  common  stock,  of  which  $9,000,000  has  been  issued, 
and  on  which  a  regular  dividend  of  6  per  cent  is  paid,  and 
$4,500,000  6  per  cent  non-cumulative  preferred  stock,  all  of 
which  has  been  issued.  The  total  bonds  outstanding,  in- 
cluding the  present  issue,  aggregate  $16,228,000, 

Toledo  Railway  &  Light  Reorganization. — The  United 
States  Mortgage  &  Trust  Company  has  filed  an  application 
in  the  Federal  Court  at  Toledo,  Ohio,  for  a  receiver  for  the 
Toledo  Railway  &  Light  Company.  This  application,  it  is 
understood,  is  the  first  formal  step  in  the  reorganization 
of  the  company.  It  was  brought  about  by  the  bondholders' 
protective  committee,  which  has  permitted  the  company  to 
default  the  interest  on  its  4  pei  cent  bonds  for  the  past 
three  years.  A  meeting  of  the  bondholders  and  stockhold- 
ers' committee  will  be  held  about  the  middle  of  this  month 
to  pass  upon  terms  of  a  reorganization  plan. 

Electric-Service  Consolidation  in  Central  Illinois. — The 
Central  Illinois  Utilities  Company,  of  Gilman,  111.,  has  been 
incorporated,  with  an  authorized  capital  stock  of  $325,000. 
to  combine  the  electric-service  plants  in  Watseka,  Milford. 
Gilman,  Onarga,  Chatsworth,  Piper  City,  Fairbury  and  For 
rest.  111.  It  is  proposed  to  enlarge  the  plant  in  Watseka 
and  rebuild  the  plant  in  Fairbury,  transmitting  from  these 
stations.  The  company  is  authorized  to  supply  electricity 
and  other  public  utilities.  The  incorporators  are  Messrs 
Harry  J.   Frith,  H.  A.   Foster  and  J.   B.  Grotevant. 

Stock  Increases. — The  Fitchburg  Gas  &  Electric  Com- 
pany, of  Fitchburg,  Mass.,  has  applied  to  the  Gas  and  Elec- 
tric Light  Commission  for  authority  to  issue  new  stock 
amounting  to  $32,350.  the  proceeds  of  which  will  be  applied 
toward  purchase  of  the  property  of  the  Wanossnac  Power 
Company,  of  Fitchburg,  Mass.  The  Pennsylvania  Light  & 
Power  Company  has  increased  its  capital  stock  from  $630,- 
000  to  $1,000,000.  The  Dayton  &  Troy  Electric  Railway 
Company,  of  Dayton,  Ohio,  has  increased  its  capita!  by 
$300,000  to  $1,300,000. 

Pacific  Light  &  Power  Company  Files  $35,000,000  Mort- 
gage.— In  keeping  with  its  plans  for  the  construction  of  a 
150,000-hp  generating  station  in  the  southern  San  Joaquin 
Valley,  the  Pacific  Light  &  Power  Company,  of  Los  An- 
Geles,  Cal.,  has  filed  a  mortgage  on  its  properties  for  $35,- 
000,000  with  the  United  States  Mortgage  &  Trust  Company, 
of  New  York  City.  Energy  from  the  plant  will  be  available 
in  the  San  Joaquin  Valley,  in  Los  .Angeles  and  in  other 
cities  in  southern  California. 

Public  Service  Corporation  (N.  J.)  Certificates  Offered. — 
New  York  banking  interests  are  offering  $500,000  6  per  cent 
perpetual  interest-bearing  certificates  of  the  Public  Service 
Corporation  of  New  Jersey  at  1065^^  and  interest  yielding 
5.65  per  cent.  These  are  secured  by  the  deposit  of  stocks 
aggregating  a  total  of  $58,286,800  of  the  Public  Service  Rail- 
way Company,  the  Orange  &  Passaic  Valley  Railwaj'  Com- 
pany and  the  United  Electric  Company  of  New  Jersey. 
Electric  Bond  &  Share  Company  Will  Increase  Capital 
to  $10,000,000. — Stockhdlders  of  the  Electric  Bond  &  Share 
Company,  New  York  City,  will  meet  Jan.  22  to  authorize 
an  increase  in  capital  stock  from  $4,000,000  to  $10,000,000, 
of  which  $5,000,000  will  be  preferred.  It  is  also  planned  to 
make  the  preferred  6  per  cent  cumulative  instead  of  5  per 
cent. 

Chicago  &  Oak  Park  Elevated. — The  United  States  Court 
has  granted  authority  to  Sannu  1  Insull,  the  receiver  of  the 
Chicago  &  Oak  Park  Elevated  Railroad  Company,  to  issue 
receivers'  certificates  to  the  amount  of  $2,000,000  to  pay  the 
company's   debts   and    improve   the   jirojiertv. 

Nebraska  Bell  Telephone  Properties  Sold. — .^dvices 
from  Lincoln.  Neb.,  state  that  the  Nebraska  Bell  Tclcplione 
Company  has  sold  its  properties  in  twenty-two  counties  of 
the  South  Platte  section  to  the  Lincoln  Telephone  &  Tele- 
graph   Company  for  $2,525,750. 
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Mr.  II.  E.  Morton  lias  succeeded  Mr.  U.  ('.  (iiccn  a.s 
inaiKiKcr  i)f  tlu-  Albany  (Ore.)  pr()i)erty  i>f  the  Oregon 
IViwer   Company. 

Mr.  R.  M.  Jennings,  formerly  manager  of  tlie  Coos  iJay 
(luisi.Mi  of  tile  Oregon  I'ower  Company,  has  been  trans- 
ferred  to    i'ligeiie,   Ore. 

Mr.  Norman  B.  Hickox,  contract  agent  for  tlie  Muskogee 
(Okla.)  Cas  &  Electric  Company,  is  recovering  from  a 
niontir.s  illness  with  typhoid  fever. 

Mr.  J.  B.  Whittemore,  Rochester,  N.  Y.,  has  been  ai) 
pointed  superintendent  of  the  Gardner  (Mass.)  Electric 
Light  Company  to  succeed  Mr.  W.  A.  Belcher. 

Mr.  Louis  C.  Whitney  has  resigned  as  general  manager 
of  the  Middletown  (Conn.)  Electric  Light  Company.  No 
announcement  has  been  made  as  to  the  selection  of  his 
successor. 

Mr.  H.  J.  Scheifer,  Jr.,  formerly  electrical  inspector  for 
the  Allis-l'lialiiurs  Company  at  its  Milwaukee  plant,  has 
accepted  a  position  as  sales  engineer  with  the  Rumsey  Elec- 
tric  Company. 

Mr.  Austin  Burt,  formerly  superintendent  of  the  Citizens' 
Gas  &  Electric  Company,  Waterloo  and  Cedar  Falls,  la., 
has  been  made  general  manager  of  the  company  to  succeed 
.Mr.  William  B.^Addy. 

Mr.  R.  J.  Mack,  manager  of  the  contract  department  of 
the  Fort  Smith  (Ark.)  Light  &  Traction  Company,  has 
been  appointed  secretary  of  the  Oklahoma-Arkansas  Fair 
Association,  which  will  hold  its  fair  at  Fort  Smith  next  fall. 

Mr.  Samuel  InsuU,  of  Chicago,  accompanied  by  Mr.  Fred- 
erick Sargent,  of  the  same  city,  sailed  on  the  Lusitania  on 
Jan.  10  for  England.  Mr.  Insull  is  making  a  flying  trip 
abroad  and  will  be  back  at  his  desk  in  about  a  month, 
probably. 

Mr.  L.  J.  Lewinson  has  postponed  delivering  his  lec- 
ture on  "Modern  Forms  of  Incandescent  Lamps,"  sched- 
uled to  be  presented  before  the  Electrical  Engineering  So- 
ciety of  Columbia  University  on  Thursday  last,  to  Thurs- 
day, Jan.   18,  at  8:15  p.m. 

Mr.  D.  C.  Green,  formerly  of  the  San  Diego  (Cal.)  com- 
pany, has  been  appointed  manager  ol  the  Coos  Bay  division 
of  the  Oregon  Power  Company,  one  of  the  Byllesby  cor- 
porations. Until  recently  Mr.  Green  was  manager  for  the 
same  interests  at  Albany,  Ore. 

Mr.  Val.  Feadrich,  formerly  engineer-inspector  in  the 
office  of  the  chief  engineer  of  the  light  and  power  branch 
of  the  New  York  City  Department  of  Water  Supply,  Gas 
and  Electricity,  has  been  appointed  assistant  engineer  in 
the  New  York  Fire  Department. 

Mr.  Harry  G.  Stoddard  has  joined  the  Wyman  &  Gordon 
Company,  Worcester,  Mass.,  in  the  capacity  of  vice-presi- 
dent and  general  sales  manager.  Mr.  Stoddard  was  for- 
merly manager  of  the  Washburn  &  Moen  branch  of  the 
American  Steel  &  Wire  Company  and  for  the  past  seven 
years  has  been  president  of  the  Trenton  Iron  Company, 
Trenton,   N.  J. 

Mr.  Eugene  L.  Brown  has  been  appointed  sales  engineer 
for  the  American  Electric  Company  of  Chicago.  Mr.  Brown 
is  one  of  the  old  guard  of  the  Independent  telephone  busi- 
ness, having  been  employed  for  a  number  of  years  by  the 
former  American  Electric  Telephone  Company,  the  Strom- 
berg-Carlson  Telephone  Manufacturing  Company  and  the 
Vote-Berger  Company. 

Mr.  E.  P.  Rowell,  formerly  general  manager  of  the  Ply- 
mouth (Mass.)  Electric  Light  Company,  has  been  made 
president  of  the  Foxboro  Electric  Company  and  the  Union 
Electric  Light  Company,  Franklin,  Mass.  Associated  with 
^Ir.  Rowell  will  be  Mr.  H.  R.  Wilbur  as  head  of  the  oper- 
ating departments  and  Mr.  W.  K,  Bradbury  as  head  of  the 
new-business  departments  of  the  two  companies. 

Mr.  C.  D.  Warner  has  recently  severed  his  connection  with 
the  Moore  Light  iompany,  for  which  he  has  been  acting 
as  assistant  chief  engineer  for  the  last  fifteen  years.  Mr. 
Warner  graduated  in  i8g6  from  the  University  of  Nebraska 
and   is   an   associate   member   of  the   American   Institute   of 


Electrical  Engineers  and  a  member  of  the  Illuminating  En- 
gineering Society.  He  will  take  up  work  along  electrical 
and   illuminating  engineering   lines. 

Mr.  James  A.  Scully,  works  supei  iiitciKkiit  for  the 
Whiting  l'"oniidry  &  E(|uipment  Comiiany,  of  Harvey,  HI., 
and  Mr.  (jeorge  E.  Jones,  who  has  had  charge  of  inspection, 
outside  erection  and  complaint  adjustments,  have  resigned 
from  that  company  and  organized  the  linn  of  Scully,  Jones 
&  Company,  of  Chicago,  which  will  engage  in  engineering, 
manufacturing  and  in  the  sale  of  foundry,  macliiiie-->liop  and 
railvva\'   supplies. 

Mr.  J.  W.  Tabb,  vviio  has  recently  returned  from  Soutii 
-Xmerica,  where  he  si)ent  several  months  investigating  the 
trade  opportunities  in  Brazil  and  the  Argentine  Republic, 
addressed  the  Ncla  Engineering  Society,  Cleveland,  on  Jan. 
4.  Mr.  Tabb  discussed  the  credit  and  trade  conditions,  the 
shipping  facilities,  and  in  general  the  methods  of  doing 
business  in  South  America.     The  address  was  illustrated. 

Mr.  Frank  H.  Bethell,  vice-president  of  the  Bell  Tele- 
phone Company  of  Pennsylvania  and  associated  companies, 
has  been  elected  president  of  the  Bell  Telephone  Company 
of  Pennsylvania,  the  Delaware  &  Atlantic  Telegraph  & 
Telephone  Company,  the  Diamond  State  Telephone  Com- 
pany and  the  Chesapeake  &  Potomac  Telephone  Company, 
succeeding  Mr.  Union  N.  Bethel,  who  becomes  chairman  of 
the  boards  of  directors  of  these  companies. 

Mr.  Alexander  J.  Campbell,  general  manager  of  the  New 
London  (Conn.)  Gas  &  Electric  Company  and  of  the  Rock- 
ville-Willimantic  Lighting  Company,  has  been  made  gen- 
eral manager  of  the  United  Electric  Light  &  Water  Com- 
pany, which  has  taken  possession  of  the  electric-lighting 
properties  of  the  Housatonic  Power  Company.  Mr.  Camp- 
bell will  retain  his  connection  with  the  New  London  Gas 
&  Electric  Company,  with  which  he  has  been  associated 
for  seven  years. 

Mr.  Joseph  J,  Rockwell,  of  Chicago,  for  two  years  man- 
ager of  the  special-service  department  of  the  McGraw  Pub- 
lishing Company,  has  resigned  to  engage  in  business  for 
himself  as  advertising  counselor.  Mr.  Rockwell  possesses 
one  of  the  brightest  minds  in  the  advertising  business,  and 
he  takes  with  him  the  cordial  good  wishes  of  his  old  asso- 
•ciates.  On  Jan.  6  he  was  the  guest  of  honor  at  a  luncheon 
given  by  his  friends  in  the  Chicago  office  of  the  McGraw 
company  and  was  presented  with  a  silver  loving-cup. 

Mr.  Frederick  K.  Vreeland  has  opened  an  office  at  31 
Nassau  Street,  New  York,  in  the  Bank  of  Commerce  Build- 
ing, but  retains  his  laboratory  as  heretofore  at  Eightieth 
Street  and  East  End  Avenue  (Electrical  Testing  Labora- 
tories building)  for  the  conduct  of  experimental  work. 
Mr.  Vreeland  will  practise  as  consultant  on  special  scien- 
tific and  technical  problems,  undertake  experimental  inves- 
tigations, tests  and  demonstrations,  and  give  technical  ad- 
vice to  counsel  and  expert  testimony  in  patent  causes. 

Mr.  Ray  Flagg  has  resigned  his  connection  with  the  Wag- 
ner Electric  Manufacturing  Company,  of  St.  Louis,  Mo.,  to 
accept  a  position  as  electrical  engineer  with  the  Hisey-Wolf 
Machine  Company,  of  Cincinnati.  Ohio.  Mr.  Flagg  had  been 
with  the  Wagner  company  since  June,  1905,  in  various  en- 
gineering capacities,  and  was  recently  in  charge  of  motor 
tests.  He  will  have  charge  of  electrical  work  in  connection 
with  the  electrical  tools  built  by  the  Hisey-Wolf  Machine 
Company.  His  new  business  address  is  Colerain  and  Mar- 
shall Avenues,  Cincinnati. 

Mr.  William  G.  Chace,  of  the  firm  of  Smith,  Kerry  & 
Chace,  Toronto,  has  moved  his  headquarters  from  Winni- 
]ieg,  Manitoba,  to  Portland,  Ore.,  and  the  firm  has  closed 
its  office  in  the  former  place  after  five  years'  engagement 
with  the  city  in  the  construction  of  its  hj^droelectric  plant. 
Mr.  Chace  will  now  have  charge  of  the  completion  of  the 
construction  of  the  works  of  the  Mount  Hood  Railway  & 
Power  Company,  as  representing  the  firm  of  Smith,  Kerry 
&  Chace  and  as  assistant  inanager  of  the  company.  His 
address  will  be  608  Lewis  Building,  Portland,  Ore. 

Mr.  Austin  C.  Dunham,  it  is  reported,  will  resign  the 
presidency  of  the  Hartford  Electric  Light  Company  on  Feb. 
13,  after  thirty  years  of  service.  Mr.  Dunham  is  one  of  the 
best-known  electric-light  men  in  the  United  States,  and  his 
company  has  ever  been  in  the  forefront  among  energetic 
and    progressive    electric    generating    concerns.      Owing    to 
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Mr.  Dunham's  implicit  faith  in  tlie  electrical  industry,  hi> 
company  has  the  distinction  of  being  the  first  to  adopt  mod- 
ern methods  of  energy  transmission  from  water-power,  first 
to  use  polyphase  transmission  apparatus,  first  to  introduce 
extensively  alternating-current  inclosed  arc  lamps,  6o-cycle 
rotary  converters  and  the  constant-current,  alternating  arc- 
light  system.  Mr.  Dunham  led  the  way  to  the  adoption  of 
the  steam  turbo-generator  as  a  part  of  regular  central-sta- 
tion equipment  and  launched  the  Nernst  lamp  into  commer- 
cial being.  Moreover,  the  first  storage  battery  used  in  con- 
nection with  central-station  service  was  installed  at  Hart- 
ford, as  were  also  the  first  tungsten  street  lamps.  Owing  to 
Mr.  Dunham's  acumen,  the  Hartford  Electric  Light  Com- 
pany has  thus  set  the  central-station  pace  of  the  country, 
and  in  the  whole  State  of  Connecticut  there  is  not  another 
company  engaged  in  the  business  which  approaches  it  in 
aggressiveness  of  management  or  stability  of  growth.  Mr. 
Dunham  was  born  in  Coventry,  June  10,  1833,  and  graduated 
from  Yale  College  in  1854.  While  the  development  of  the 
electric-light  business  has  been  the  crowning  achievement 
of  Mr.  Dunham's  life,  his  history  is  not  confined  to  this. 
He  has  been  prominent  in  and  has  headed  many  different 
enterprises  and  has  been  one  of  the  foremost  figures  in 
Hartford's  social  life.  He  is  president  of  the  Dunham 
Hosiery  Company  and  the  Rock  Manufacturing  Company, 
and  was  one  of  the  founders  of  the  Austin  Organ  Company. 
He  also  gave  the  Automatic  Refrigerator  Company  its  start 
in  the  business  world.  Mr.  Dunham  is  a  director  of  the 
^tna  Insurnace  Company,  the  Travelers'  Insurance  Com- 
pany, the  National  Exchange  Bank,  and  the  Cedar  Hill 
Cemetery  Association,  and  is  also  a  trustee  of  the  Watkin- 
son  Juvenile  Asylum  and  Farm  School  and  the  Watkinson 
Library.  He  is  also  president  of  the  Hartford  Hospital  Cor- 
poration. 

Mr.  Otto  Martin  Rau  has  tendered  his  resignation  as 
chief  electrician  and  superintendent  of  electric  lighting  for 
tin-  Milwaukee  Electric   Ivailway  &  Light  Company,  to  take 

effect  on  Feb.  15.  Mr.  Rau 
started  his  career  in  the 
electrical  field  with  the 
Daft  Electric  Light  Com- 
pany, which  was  super- 
seded by  the  United  Elec- 
tric Light  Company  of 
New  Jersey.  Subsequent- 
ly he  became  associated 
with  the  engineering  de- 
partment of  the  Edison 
General  Electric  Company 
of  New  York,  which  was 
then  preparing  plans  for 
operating  the  street  cars 
electrically  and  installing 
a  central  lighting  station 
for  the  city  of  Milwaukee. 
Mr.  Rau  was  appointed 
re.sidcnt  engineer  in  charge  of  the  construction  work, 
which  covered  both  the  railway  and  the  lighting  instal- 
lations. When  these  systems  were  in  operating  condi- 
tion he  accepted  the  position  of  chief  electrician  for  the 
local  company.  In  this  position  Mr.  Rau  had  charge 
of  the  designing  and  installing  of  the  electrical  equipment 
in  the  Oneida  Street  and  Commerce  Street  generating  sta- 
tions, the  trolley  system  and  the  overhead  and  under- 
ground lighting  distributing  system,  including  a  very  com- 
prelicnsivc  underground-conduit  sj'stem,  and  the  electrical 
equipment  for  the  single-phase  and  1200-volt  interurban 
railway  systems,  including  substations  and  transmission 
lines,  the  most  important  of  which  was  a  120-mile,  66,000- 
volt  steel-tower  transmission  line  between  Kilbourn  and 
Milwaukee.  The  latest  work,  which  has  just  been  com- 
pleted, was  the  installation  of  a  40,000-kw  addition  to  the 
Commerce  Street  station,  including  a  most  comprehensive 
high-tension  switching  installation.  Mr.  Rau  has  acted  as 
engineer  for  a  number  of  other  properties  in  which  tin- 
Milwaukee  Electric  Railway  &  Light  Company  is  inter- 
ested, such  as  those  at  Appleton,  Neenah,  Menasha.  Water- 
town,  Kenosha.  Racine,  South  Milwaukee  and  West  Allis. 
Mr.  Rau  became  an  associate  of  the  American  Institute  of. 
Electrical  Engineers  in  1903  and  was  transferred  to  full 
membership  in    1006. 
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Mr.  George  Eastman  Tripp  was  unanimously  elected 
chairman  of  the  bo.iril  of  directors  of  the  Westinghouse 
Electric    ik    Manufacturing    ( Ompany    as    successor    to    the 

late  Robert  Mather  at  a 
meeting  of  the  board  rjn 
Jan.  10.  For  the  last  three 
years  Mr.  Tripp  has  been 
prominently  identified  witli 
the   reorganization   of  the 

Metropolitan   Street   Rail- 

^  ^^Bjl  way   Company,   rcpresent- 

ff^^d  ,^^^m  ing  Messrs.  Stone  &  Web- 

J^^F  -i^r  ster,  of  Boston,  who  were 

^^^^^NMm^Kj^  retained  by  the  bondhold- 

^^m^^^^^^^^B^  ers'    committee.      He    was 

^M^H^^^wjj^PHi^  made     chairman      of     the 

joint  committee  on  reor- 
ganization, and  the  plan 
under  which  the  reorgani- 
zation of  the  Metropolitan 
GKoucF.   K.  TKipp.  Street    Railway    Company 

has  been  effected  was 
drawn  under  his  supervision.  He  was  responsible  for  many 
of  the  clauses  inserted  in  the  plan  whereby  the  bonds  of 
the  traction  company  have  been  placed  on  a  recognize<l 
footing.  Mr.  Tripp  was  vice-president  of  the  Stone  & 
Webster  Management  Association  and  of  the  Stone  & 
Webster  Engineering  Corporation,  from  both  of  which 
he  has  resigned  to  devote  all  of  his  time  to  the  Westing- 
house  company.  Mr.  Tripp  was  born  in  Wells,  Maine, 
April  22,  1865.  He  entered  the  employ  of  the  Eastern  Rail- 
road before  its  consolidation  with  the  Boston  &  Maine,  and 
later  was  employed  by  the  Thomson-Houston  Electric 
Company  in  the  work  of  electrifying  the  West  End  Street 
Railway  of  Boston.  Upon  the  completion  of  that  work, 
and  at  the  time  of  the  consolidation  of  the  Thomson- 
Houston  Electric  Company  with  the  Edison  company  into 
the  General  Electric  Company,  Mr.  Tripp  became  travel- 
ing auditor  for  the  latter.  He  then  joined  the  Industrial 
Improvement  Company,  which  was  controlled  by  the  Gen- 
eral Electric  Company,  where  he  had  charge  of  the  ac- 
counting and  financial  departments  of  the  interests  owned 
by  it.  In  1897  ^le  became  connected  with  Messrs.  Stone  S: 
Webster,  for  whom  he  managed  Western  investri-^nts. 
which  lay  principally  in  Texas  and  on  the  Pacific  Coast. 
Mr.  Tripp  has  advised  and  directed  the  financing,  organiza- 
tion and  reorganization  of  some  of  the  largest  public- 
utility  corporations  in  the  country.  His  home  is  in  Hing- 
ham,  Mass.,  a  sui)urb  of  Boston.  Mr.  E.  M.  Herr,  as 
president  of  the  Westinghouse  Electric  &  Manufacturing 
Company,  will  continue  in  charge  of  the  operating  end  of 
the  company,  while  upon  Mr.  Tripp  will  devolve  all  of  the 
duties  heretofore  borne  by  Mr.  Robert  Mather  and  which 
have  to  do  chiefly  with  the  financial  and  forei.gn  interests 
of  the  company.  Mr.  Tripp  is  president  of  the  Dallas  Elec- 
tric Corporation,  Houston  &  Northern  Texas  Electric  com- 
panies. North  Texas  Traction  Company,  Pacific  Coast 
Power  Company,  Whatcom  County  Railway  &  Light  Com- 
pany; vice-president  of  the  Paducah  Light  &  Power  Com- 
pany, Paducah  Traction  Company,  Puget  Sound  Electric 
Railway,  Puget  Sound  International  Railway  &  Light  Com- 
pany, Seattle  Electric  Company,  Tacoma  Railway  &  Power 
Company,  and  director  of  the  Galveston-Houston  Electric 
Company,  Houghton  County  Street  Railway  Company. 
Paducah  Traction  &  Light  Company,  St.  Croix  Falls  (Minn.) 
Improvement  Company,  Pacific  Coast  Power  Conipany  and 
the  Electric  Light  &  Power  Company  of  Abington  and 
Rockland.  Many  of  these  will  be  recognized  as  Stone  & 
Webster  properties.  Mr.  Tripp  is  married  and  has  three 
daughters.  He  is  a  member  of  the  Exchange  Club  of 
Boston  and  of  the  Wompatuck  Club  of  Himrham. 


Obituary. 


Mr.  Eugene  A.  Allen,  for  about  twenty-five  years  in  the 
employ  of  the  government  at  the  Federal  Building,  Boston, 
died  suddenly  of  apoplexy  while  at  his  work  on  Jan.  5.  He 
was  fifty-eight  years  of  age.  and  at  the  time  of  his  death 
was  electrician  of  the  building,  which  houses  the  Post 
Office,  the  federal  courts  and  other  governmental  offices. 
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MOKKNCl,  .\R1Z.  —  .\iiiong  the  iniprovcmcnts  coiitciii|ilulcil  l>y  the 
.NiLXOiia   ('op|>rr   Co.   is  the   iiistallution   of  a   new   power   plant. 

C:i..\RKSVILLE.  ARK.— MiiU  will  be  rcccivcti  by  1).  Ward,  secretary 
of  Huard  of  Improvement,  CInrksvillc,  Ark.,  until  Jan.  19  for  installatinii 
of  an  electric-light  tysteiu  W.  N.  I'lnilson,  of  I'ayettrville,  .Nrk.,  is 
eiisineer. 

CHICO,  CAL. — The  Board  of  City  Trustees  has  awarded  the  coiitraci 
for  street  liRhting  to  the  Sacramento  N'allcy  Pwr.  Co.,  Redding,  Cal..  for 
a  period  of  three  years.  The  Sacramento  company  is  extending  its  sys 
tern  in  the  residence  district  of  the  city.     F.  T.  Rergin  is  superintendent. 

CRF.SCKNT  MILLS,  CAL. — The  McOonald  estate,  which  owns  the 
Crescent  Mine,  has  decided  to  reoi)en  and  operate  the  properly.  .\n  elec- 
tric plant  will  be  installed  in  the  vicinity  of  Indian   Falls. 

LIVE  0.\K,  CAL. — The  plant  and  holdings  of  the  Live  Oak  &  Encinr.l 
l.t.  &   Pwr.  Co.  have  been  purchased  by  the   Pacific  Gas  &  El.  Co. 

LODI,  CAL. — The  Pacific  States  Gas  &  El.  Co.  is  planning  to  erect  an 
electric  transmission  line  from  Stockton  to  Thornton  to  supply  electricity 
for  pumping  purposes.     Several  substations  will  be  erected. 

LOS  ANGELES,  CAL— The  Board  of  Public  Works  has  awarded  the 
contract  for  street  lighting  to  the  Los  Angeles  Gas  &  El.  Co.,  at  $6.30  per 
lamp  per  month.  The  contract  calls  for  the  installation  of  500  addi- 
tional  lamps. 

M.'XRTINEZ,  CAL. — The  Western  Pwr.  &  El.  Lt.  Co.  is  preparing  to 
erect  an  electric  transmission  line  between  Martinez  and  Oakland.  The 
company  also  contemplates  the  construction  of  substations  along  the 
line,   which  later  will  be  e-xtended  between   Martinez  and   Sacramento. 

MODESTO,  CAL. — Local  interests  are  financing  a  project  to  build 
an  electric  railway  from  Modesto  to  Newman,  22  miles  long.  T.  K. 
Beard,  president  of  the  Modesto  &  Empire  Trac.  Co.,  lias  oflfcred  to  build 
the  railway  after  $150,000  has  been  subscribed. 

OXN.ARD,  C.\L. — Plans  are  being  prepared  for  the  installation  of  an 
electric-lighting  system.  The  cost  of  placing  the  wires  underground  is 
estimated  at  about   $25,000. 

PL.ACERVILLE,  C.\L. — The  contract  for  electric-light  fixtures,  etc.. 
for  the  court  house  has  been  awarded  to  Fowler  &  Mallett,  of  .San 
Francisco,   for   $2,500. 

S.-VN  FR.ANCISCO,  CAL.— The  Sierra  &  San  Francisco  Lt.  &  Pwr.  Co. 
has  applied  to  the  Board  of  Public  Works  for  a  permit  to  erect  poles 
and  wires  and  construct  underground  conduits  throughout  the  city  for  the 
distribution  of  electricity,  beginning  at  Alameda  and  Bryant  .Streets  as  a 
center. 

SAN  JOSE,  CAL. — The  San  Jose  Rys.  Co.  contemplates  building  an 
extension  between   San  Jose   and  Hollister. 

SANTA  MONIC.-\,  CAL. — The  electric  plant  of  the  Southern  Cali- 
fornia Edison  Co..  located  at  Eighth  Street  and  Colorado  .■\venue,  was 
destroyed   by    fire    recently,    causing   a   loss   of   about    $35,000. 

DENVER,  COL. — The  Denver  City  Tramway  Co.  is  planning  to  ex- 
tend its  West  Alamedes  line  through  Valverde  to   Fort  Logan. 

LONGMONT,  COL. — The  city  of  Longmont  has  purchased  the  electric 
plant  and  the  distributing  system  of  the  Public  Service   Co.   for  $41,500. 

BRIDGEPORT,  CONN.— Alderman  Paul  L.  Miller,  chairman  of  the 
lamps  commitjee,  has  filed  his  requisition  with  the  city  auditor  for  tlie 
coming  year,  in  which  he  asks  for  the  old  appropriation  of  $66,234  and 
also  for  $3,273  additional  to  be  used  for  the  installation  of  forty-six  new 
arc  lairps  in   various  parts  of  the  city. 

DANBURY,  CONN. — A  petition  has  been  presented  to  the  Council 
asking  for  an  inquiry  as  to  the  advisability  of  establishing  a  municipal 
electric-light  plant. 

LONG  HILL,  CONN. — .Xrrangements  are  being  made  to  install  electric 
lamps  on  the  Sawmill  Hill  Road,  a  distance  of  about  1  mile.  Harry  .\. 
House  has  offered  to  supply  electricity  for  the  lamps  provided  the  resi- 
dents will  pay  for  the  installation   of  the  system. 

WASHINGTON.  D.  C. — Proposals  will  be  received  at  the  Bureau  of 
Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C,  until  Jan. 
23  for  furnishing  at  the  navy  yard,  Frooklyn,  N.  Y.,  supplies  as  follows: 
Schedule  4230 — lead-covered  wire,  incandescent-lamp  cord,  fans;  schedule 
4238 — conduit  and  fittings  and  electrical  supplies.  Applications  for  pro- 
posals should  designate  the  schedule  desired  by  number.  Blank  proposals 
wili  be  furnished  on  application  to  the  navy  pay  office,  New  York,  N.  Y., 
or     to     the     bureau.       T.     J.     Cowie     is     paymaster-general,     U.     S.     N. 

ALBANY,  G.A. — The  installation  of  an  ornamental  street-lighting  sys- 
tem in  the  business  district  is  under  consideration  by  the  City  Council  and 
the  Chamber  of  Commerce. 

-AMERICUS,  G.\. — The  City  Council  has  passed  a  resolution  calling 
an  election  to  issue  bonds  to  the  amount  of  $60,000  for  the  construction 
of  a  municipal  electric-light  plant  in  connection  with  the  water-works 
system. 

ATLANTA,  GA. — At  a  rehearing  the  Georgia  Railroad  Commission 
has  approved  the  issue  of  the  $27,000,000  in  stock  of  the  Georgia  Ry.  &• 
Pwr.   Co.,   in   accordance   with   the   original   application. 

ATLANTA,  GA. — In  the  annual  report  submitted  by  City  Electrician 
R.    C.   Turner   to   the    Mayor   and   City   Council   the   erection    of   a    5000-hp 
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recomnundcd. 

ATLANTA,  GA.  —  Among  the  impiovrnifnli  contemplated  by  the 
Grnigis  Ky.  iV  Kl.  Co.  during  1912  arc  the  installation  of  adilitional 
boilers  and  u  new  turbine  at  the  Davis  Street  Hiation  and  possibly  .in 
additional    rotary   converter   at    the    Walton   Street   substation. 

.\1,\(<)X,  G'A. — The  Central  Georgia  Transm.  C"o.  has  filed  an  applica- 
tion with  the  State  Railroad  Commission  for  pernii.Hsioii  to  ihHue  $2,000,000 
III  capital  stock  and  $2,500,000  in  bonds.  The  company  is  a  subkidiury  of 
the  Central  Georgia  Pwr.  Co.  and  proposes  to  erect  transmission  lines 
from  Griffin  northward  to  Atlanta  and  to  erect  substations  at  various 
points  along  these  lines  and  in  and  around  the  city  of  .Atlanta.  The  trans- 
mission company  will  secure  energy  from  the  power  plant  of  the  ("cntral 
Georgia  Pwr.  Co,  on  the  Ocmulgee  River,  near  Jackson.  W.  J.  Massce. 
of  Macon,  is  president  of  both  companies. 

WASHINGTON,  G.\. — Bids  for  the  constnution  of  power  plant  and 
improvements  and  extension  of  electric-light  and  power  transmission 
system  have  been  rejected  by  the  city  of  Washington,  and  new  bids  will 
be  received  until  Jan.  20.  Plans  were  prepared  by  Westinghouse,  Church, 
Kerr  S:  Co.,  engineers,  of  New  York,  N.  \'.  Boyce  Ficklen,  Jr..  is  city 
clerk. 

WAYCROSS,  (iA.-  W.  M.  Toomer,  ot  JacKsonville,  Fla.,  coiitcin 
plates  building  an  electric  railway  several  miles  long  In  the  suburbs  of 
Waycross,  which  will  be  operated  by  the  Waycross  El.   Ry.  Co. 

LAPWAI,  IDAHO.— The  Tom  Bcall  Tel.  Co.  is  planning  to  erect 
a  telephone  line  from  Lapwai  to  Tom  Beal  Creek.  W.  W.  Olds  and 
Daniel    Moore   are   interested. 

CANTON,  ILL. — Extensive  improvements  and  extensions  are  contem- 
plated by  the  Canton  Gas  &  .El.  Co.  during  1912,  which  include  the  erec- 
tion of  an  addition  to  its  boiler  house  to  provide  space  for  two  300-hp 
boilers,  with  coal  bunkers,  ash  conveyors,  etc.,  which  will  be  provided 
with  automatic  stokers.  It  is  also  proposed  to  install  another  750-kw  gen- 
erating unit.  Plans  are  also  being  considered  by  the  company  to  extend 
its  transmission  lines  to  St.  David.  Negotiations  arc  under  way  with  the 
village  of  Cuba,  which  already  has  a  municipal  electric-light  plant.  It  is 
understood  that  many  of  the  residents  are  dissatisfied  with  the  service  and 
would  prefer  to  obtain  the  service  from  a  private  corporation.  It  is  un- 
derstood that  the  street  lamps  would  cost  the  village  of  Cuba  about  $1,800 
per  year,  which  is  much  less  than  the  cost  of  operating  the  municipal 
plant.      E.   H.    Negly   is   secretary   and   manager. 

EAST  ALTON,  ILL. — The  Vill.-'ge  Board  has  awarded  the  contract 
for  street  lighting  to  the  Illinois  Trac.  System.  .\  minimum  of  twenty- 
two  250-watt  lamps  will  be  supplied  at  $45  each  per  year. 

KEITHSBURG,  ILL.— The  Ridgway  El.  Lt.  &  Pwr.  Co.  is  erecting 
a  transmission   line   to   Orangeville. 

MOLINE,  ILL. — The  installation  of  from  twenty-five  to  fifty  additional 
arc  lamps  is  under  consideration.  The  electric-lighting  service  is  sup- 
plied by  the   People's  Pwr.   Co. 

ORENZ\"ILLE,  ILL. —  The  Village  Council  is  considering  the  question 
of  establishing  a  lighting  plant.     Orenzville  has  not  a  post  office. 

SPRINGFIELD,  ILL.— Surveys  are  being  made  by  the  Springfield  & 
Central  Illinois  Trac.  Co.  for  its  proposed  railway  from  East  St.  Louis  to 
Oscaloosa,  a  distance  of  80  miles.  The  East  St.  Louis  Engineering  Co. 
has  charge,  of  the  work. 

WOODLAND,  ILL. — The  International  Harvester  Co.  has  secured 
the   contract    for   equipment   for   the   ounicipal    electric-light   plant. 

COLUMBIA,  IND. — Steps  have  been  taken  by  Samuel  Harshberger, 
owner  of  the  Tri-Lakes  resorts,  for  the  construction  of  an  electric  rail- 
way from  Columbia  City  to  these  resorts. 

ELWOOD,  IND.— The  property  of  the  Elwood  El.  Lt.  Co.  has  been 
purchased  by  the  American  Gas  &  El.  Co.  The  Elwood  plant  will  supply 
electricity  in  Alexandria  and  work  will  begin  immediately  on  the  erection 
of  a  transmission  line  between  the  two  cities.  Later,  it  is  stated,  a  line 
will  be  built  from  .Alexandria  to  Muncie  and  a  line  will  eventually  be 
erected  between  Alexandria  and  Marion. 

EV.ANSVILLE,  IND.— Work  will  soon  begin  by  the  Evansville  Rys 
Co.  on  the  construction  of  an  electric  railway  from  Evansville  to  Hen 
derson. 

EVANSVILLE,  IND.— The  capital  stock  of  the  Evansville,  Hender- 
son &  Owensboro  Ry.  Co.,  has  been  increased  from  $10,000  to  $50,000. 

FORT  WAYNE,  IND. — A  petition  has  been  presented  to  the  Board 
of  Public  Works  by  the  business  men  of  Columbia  Street  asking  that 
ornamental  street  lamps  be  installed  on  Columbia  Street.  The  business 
men  agree  to  pay  the  cost  of  installation  provided  the  city  will  supply  the 
current. 

INDI.ANAPOLIS,  IND.— The  Indianapolis  &  Cincinnati  Trac.  Co.  has 
decided  to  extend   its   railway   from   Greensburg,   Ind.   to   Harrison,   Ohio. 

LAUREL,  IND. — Plans  are  being  prepared  for  the  installation  of  an 
electric-light  plant   in   Laurel.-     Harry  Jones,   of  Laurel,   is  interested. 

MARION,  IND. — Plans  are  being  considered  by  the  business  men  for 
the  installation  of  a  cluster  street-lighting  system  in  the  business  section. 
H.  S.  Smith  is  chairman  of  lighting  committee. 

BOONE,  lA. — The  Boone  El.  Co.  has  filed  a  trust  deed  which  pro- 
vides for  a  bond  issue  of  $1,000,000. 

DUBUQUE,  lA. — The  City  Council  has  adopted  an  ordinance  pro- 
viding  for   a   boulevard    system    of   street   lighting. 
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MKNLO,  I  A. — An  electric-light  franchise  has  hecn  granted  to  <  ieorgc 
I5uckley  &  Co. 
OTTUMWA,  lA. — Sealed  proposals  will  he  retiived  at  the  office  of  thc- 
sii|)ervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
Jan.  24  for  installation  of  electric  passenger  elevator  in  the  United  States 
building  at  Ottuniwa,  la.,  according  to  plans  and  specifications,  copies 
of  which  may  be  obtained  at  the  above  office.  James  Knox  Taylor  is 
supervising  architect. 

I'KURY,     I.\. — ('.     R.     l.yon    has    purchased    an    interest    in    the    Perry 

El.   Lt.,  Pwr.  &  Htg.   Co.     Improvements  to  the  system  are  contemplated. 

INDEPENDENCE,   KAN.— The   Kansas  Gas  &   El.   Co.,   which   recently 

icok  over  the  property  of  the  Independence   El.  Co.,  has  purchased  a  site 

on   which  it  proposes  to  erect  a  large  power  house. 

MACKSVILI.E,  KAN. — The  installation  of  a  municipal  electric-light 
plant  is  reported  to  be  under  consideration,  for  which  a  special  election 
will   soon   be  called  to   submit   the   proposition   to  a   vote. 

BOWLING  GREEN,  KY.— A  consolidation  of  several  electric  rail- 
ways and  gas  and  electric  plants  in  small  cities  in  Kentucky  has  been 
consummated.  The  new  company,  it  is  said,  will  be  known  as  the 
Kentucky  Utility  Co.,  and  will  include  the  Bowling  Green  St.  Ry.  Co.. 
the  (ias  I.t.  Co.  and  the  companies  operating  public  utilities  in  Frank 
fori,  llopkinsville,  Henderson,  Paducah  and  Owensboro.  The  head- 
quarters of  the  new  company  will  be  located  in  Louisville.  .Ml  the 
systems  in  the  different  cities  will  be  reconstructed  and  many  improve- 
m<-nts   made.      T.    Lindsay    Fitch,   of    Louisville,   is   interested. 

BALTIMORE,  MD. — Specifications  for  constructing  underground  con- 
duits to  connect  the  city  hall,  court  house  and  city  hall  annex  with  the 
new  high-service  pumping  station  have  been  approved  and  bids  authorize<l 
for  the  work,  which  will  be  received  until  Jan.   17. 

BARNSTABLE,  MASS.— The  Buzzard's  Bay  El.  Co.  has  applied  to 
the  Gas  and  Electric  Light  Commissioners  for  permission  to  supply  gas  in 
Barnstable. 

CLINTON,  M.\SS. — The  Selectmen  contemplate  replacing  the  arc 
lamps  with  incandescent  lamps  in  the  Duck  Harbor  district. 

FITCH  BURG,  MASS.— The  Board  of  Trade  and  Merchants'  .\sso- 
ciation  presented  a  petition  to  the  City  Council  asking  that  ornamental 
lamps  similar  to  those  installed  on  Main  Street  between  Oliver  and  Fox 
Streets  be  extended  the  entire  length  of  Main  Street. 

FITCHBURG,  MASS.— The  Fitchburg  Gas  &  EI.  Co.  has  applied  to 
the  Board  of  Gas  and  Electric  Light  Commissioners  for  permission  to 
issue  647  shares  of  capital  stock  at  $85  (par  value  $50),  the  proceeds 
to  be  used  to  purchase  the  property  of  the  Wanoosnoc  Pwr.  Co.,  of  Fitch- 
burg. 

CEORGETOWN,  M.-XSS.— The  installation  of  an  electric  street-light- 
ing system  is  under  consideration. 

HOLBROOK,  M-^SS. — The  Selectmen  have  granted  the  Weymouth 
Lt.  &  Pwr.  Co.  permission  to  erect  transmission  lines  on  Weymouth 
Street. 

IIOLYOKE,  MASS. — Preparations  are  being  made  to  equip  the  Hol- 
yoke  mills  of  the  American  Thread  Co.,  with  the  exception  of  the  Iladlev 
division,   with   electrically   driven   machinery. 

PITTSFIELD,  MASS. — The  Railroad  Commission  has  given  its  ap- 
proval of  the  proposed  extension  of  the  electric-rai'way  system  in  Pitts- 
field,  which  is  to  be  built  by  the  New  York,  New  I'aven  &  Hartford 
R.  R.  Co.  under  the  provisions  of  the  Legislature  authorizing  the  com 
pany  to  take  over  the  system  of  the  Berkshire  Street  Ry.   Co. 

PROVINCETOWN,  MASS.— The  Cape  Cape  Lt..  Ht.  &  Pwr.  Co.  is 
planning  to  install  additional  street  lamps  at  its  own  expense. 

REVERE,  MASS.— At  a  town  meeting  held  Jan.  8  it  was  voted  to 
enter  into  a  ten-year  contract  with  the  Suburban  Gas  &  El.  Co.  for  street 
lighting.  The  company  is  to  supply  146  6.6-amp  arc  lamps  at  $73.36  each 
per  year  and  about  250  incandescent  lamps  at  $16.55  each  per  year.  The 
maximum  price  for  electricity  for  lamps  is  to  be  reduced  from  13  cents  to 
12  cents  per  kw-h.nir,  beginning  with  Feb.  1,  and  on  July  1,  1912.  will 
probably   be   reduced   to    11    cents   per   kw-hour. 

SPRINGFIELD,  M.ASS.— Plans  have  been  approved  by  the  Selectmen 
for  additional  street  lamps,   including   both  arc  and  incandescent   lamps. 

CORUNNA,  MICH.— The  city  of  Corunna  has  decided  to  erect  a 
municipal  electric-light  plant  in  connection  with  the  water-works  system. 
Work  will  begin  on  construction  of  plant  as  soon  as  plans  and  estimates 
have  hecn  prepared. 

ISHPEMING,  MICH.— The  property  of  the  .Maniuctte  County  Gas  & 
El.  Co.,  including  the  local  electric  and  gas  plants  and  street  railway 
connecting  Ishpeniing  and  Negaunee,  has  hecn  purchased  by  L.  E. 
Myers  Co.,  of  Chicago,  111.,  for  $400,000. 

LANSING,  MICH.— The  Michigan-Indiana  Trac.  Co.  is  preparing  to 
begin  work  on  construction  of  its  electric  railway  between  Columbia 
and    Coldwater.      Walter    Power,    of   Battle    Creek,    is   interested. 

ROMEO.  MICH.— At  a  special  election  held  Dec.  27  the  proposition  to 
sell  the  municipal  electric-light  plant  to  the  Eastern  Michigan  Edison  Co. 
was  carried.     The  company  offered  to  pay  $18,000  for  the  plant. 

CHISIIOLM,  MINN.— The  Mesaba  Range  Pwr.  Co.  has  submitted  a 
proposition  to  the  Village  Council  offering  to  sell  the  plant  to  the  village. 
The  company   is  in  the   hands  of  a  receiver. 

FERGUS  FALLS,  MINX.- A  franchise  has  been  granted  to  S.  O 
Hridson    and    associates    for    a    street-railway    system. 


GILBERT,  MIN.N.— The  village  ofticials  are  negotiating  with  I)  \ 
Reed,  engineer,  of  Duluth,  in  charge  of  the  St.  Louis  River  project,  to 
secure  electricity  for  lamps  and  motors.  The  proposed  plan  will  in 
elude   the  erection    of  a    17milc  transmission   line. 

H.XNCOCK,  MI  N.N'.— The  Installation  of  an  electric  light  plant  is  be- 
ing considered   by   Fred  Jensen. 

LAKE  P.XKK,  MINN.— II  W.  Hicks,  of  Verndale.  Minn.,  is  consid 
cring  the  installation  of  an  electric-light  plant  here.  The  equipment  of 
his  plant   in   \  erndale   may  be  used. 

MANKATO,  MINN.- The  Mankato  Elcc.  Trac.  Co.  is  contemplating 
extending  its  system  to   North    Mankato. 

M.ANKATO,  MINN— Negotiations  are  under  way  by  the  village  of 
North   Mankato   for  the  installation   of  a  fire-alarm  system. 

RED  LAKE  FALLS,  MINN.— The  Red  River  Pwr.  Co.  has  been  grant- 
ed a  franchise  to  install  an  electric-light  and  power  plant.  A  contract  for 
street  lighting  was  awarded  the  company. 

WILLMAR,  MINN. — Improvements  are  contemplated  to  the  municipal 
electric-light  plant  which  will  involve  an  expenditure  of  about  $15,000. 

NATCHEZ,  MISS.— The  Southern  Ry.  &  Lt.  Co.  is  planning  to  extend 
its  railway  system  to  Auburn   Park. 

ST.  LOUIS,  MO.— The  Suburban  El.  Lt.  &  Pwr.  Co.  is  planning  to 
build   an   electric   transmissiop   line   into   Jennings. 

ROUNDUr.  MONT. — Plans  are  being  considered  for  the  construe 
tion  of  an  electric  railway  to  connect  this  city  with  adjoining  coal 
camps,  for  which  $11,000  has  been  subscribed.  It  is  proposed  to  form  a 
company  to  be  known  as  the  Roundup  Ry.,  Lt.  &  Pwr.  Co.,  to  be  capi 
talized   at   $50,000. 

DE  WITT,  NEB. — Local  engineers  have  been  making  investigations, 
with  a  view  of  securing  a  suitable  location  on  the  Blue  River  for  the 
erection  of  a  dam  to  secure  water-power  to  operate  an  electric-light  plant. 
OMAHA,  NEB.— The  Omaha  Elec.  Lt.  &  Pwr.  Co.  has  asked  for  an 
extension  of  its  franchise  and  for  permission  to  install  flaming-arc  lamps. 
STOCK VILLE,  NEB. — The  Commercial  Club  is  reported  to  be  inter- 
ested in  the  project  to  establish  an  electric-light  plant  in  Stockvillc. 

YORK,  NEB. — A  petition  is  being  circulated  to  call  an  election  to  vote 
on  the  proposition  to  issue  $125,000  in  bonds  for  the  installation  of  an 
electric-light    plant    and    water-works   system. 

RENO,  NEV. — .\pplication  has  been  made  to  the  City  Council  for  a 
franchise  to  operate  an  electric  plant  and  lay  water  mains  by  H.  G.  Corn- 
stock,  who,  it  is  understood,  represents  the  new  company  which  is  to  con- 
struct a   power  plant   near  the   Logmasino   ranch,   near   Reno. 

CAMDEN,  N.  J. — The  City  Council  has  appointed  a  committee  to  make 
investigations  in  connection  with  the  establishment  of  a  municipal  elec 
trie-light  plant. 

ELIZABETH.  N.  J.— The  Central  R.  R.  of  New  Jersey  has  been 
granted  a  permit  for  the  erection  of  a  power  house,  adjoining  its  Eliza 
bethport   shops,   to   cost   about   $30,000. 

ALBUQUERQUE,  N.  M.— The  Albuquerque  Gas.  El.  Lt.  &•  Pwr 
Co.  is  contemplating  the  installation  of  an  ornamental  five-lamp  cluster 
street-lighting  system  in  the  business  district.  The  company  also  con- 
templates extending  its  transmission  lines  down  the  valley  15  or  20 
miles  to  supply   electricity   for   irrigation   purposes. 

NEW  YORK.  N.  Y.— The  Brooklyn  &  North  River  R.  R.  Co.  has 
applied  to  the  Public  Service  Commission  for  permission  to  build  and 
operate  a  street  railway  from  the  intersection  of  the  Flatbush  Avenue 
extension  and  Fulton  Street,  borough  of  Brooklyn,  across  the  Manhat- 
tan Bridge  and  through  Canal  and  other  streets  to  West  Street,  near 
Desbrosscs    Ferry. 

NEW  YORK.  N.  Y. — Bids  will  be  received  by  Cyrus  C.  Miller,  presi- 
dent of  the  borough  of  the  Bronx,  Municipal  Building,  Crotona  Park. 
177th  Street  and  Third  Avenue,  until  Jan.  18.  for  installing  a  complete 
lighting  system  where  not  heretofore  installed  and  for  fixtures,  together 
with  all  work  incidental  thereto,  in  the  Municipal  Building,  located  at 
Third  and  Tremont   Avenues. 

PATCHOGUE,  N.  Y.— The  Patchogue  El.  Lt.  Co.  has  applied  to  the 
Public  Service  Commission,  Second  District,  for  permission  to  exercise 
a   franchise  for  furnishing  electrical  service  in   Southampton. 

SCHENECTADY,  N.  Y.— The  Schenectady  Ill'g  Co.  is  contemplating 
replacing  the  present  electric  pumps  at  the  Rotterdam  wells  with  two 
pumps  of    12,000.000   pal.   capacity  per  day. 

WATERFORD,  N.  Y— The  Board  of  Village  Trustees  has  awarded 
the  contract  for  lighting  the  streets  of  the  village  to  the  Troy  Gas  Co. 
The  company  is  to  furnish  forty-five  lamps  at  the  rate  of  24  cents  each  per 
night.  * 

CH.\RLOTTE,  N.  C. — Several  contracts  have  been  awarded  for  the 
construction  of  local  stations  at  Charlotte.  Greenville,  .\nderson  and 
Gastonia.  along  the  line  of  the  Interurban  Traction  route  in  North 
and  South  Carolina.  These  stations  will  cost  from  $8,000  to  $20,000 
each    and    will    be   ready    for   use   by    .\pril    1. 

WINST()N-S.\LEM,  N.  C— The  Blue  Pearl  Granite  Co.  is  planning 
to  remove  its  plant  to  a  site  on  Liberty  Street  and  install  additional 
machinery,  including  an  8-ton  electric  traveling  crane  with  two  motors, 
polishing  machines  driven  by  20-hp  motors,  surfacing  machines,  com- 
pressor operated  by  7S-hp  motor,  and  one  100-hp  motor  to  operate  re- 
Tiiainini;    in.irhinerv. 


!•:  1. 1: 1    I K  I  (•  A  I.    w  ( )  K  1. 1) 


Viii,.   5g,   No.   -' 


\i.Ull  II  irUAI.  (  tll.l.KtiK,  N.  I).  >,-.,lril  1.1. 1-  «ill  I..  If.  ivr.l  l.v 
llif  buiii'il  (if  truDtcei  of  the  North  Dak.'tu  CoIIckc  until  Juii.  l(j,  l'M2,  loi 
inilalliriB  coinpletr  n  ucncralinii  unit  con«i«ting  of  a  116-li|)  cnKine  and  a 
tliree-pliaxr,  oO-cycle  nltrrnatinK-i'urrcnt  generator  with  acccsxorict,  in  ac- 
cordance will)  plnnx  iind  spccilication..)  prepared  by  John  Andrnion,  which 
may  be  aeen  at  the  ofTicc  of  W.  A.  Yoder,  lecrctary,  or  at  the  lUiilders 
&  Tra(lcr^■    KxchnnRr,    Fiuko  and   IJrand   l'"ork»,   N.    D. 

FAKGO.  N.  D. — Survey*  have  been  loinplcted  by  the  l''argo  Sc  Mooir- 
head  Street  Ry.  Co,,  between  Moorrhrad  and  I'argo,  a  distani'r  of  3 
Inile^.      It   is  rxpected   that   a   loop   will   be   bidlt   in    Dilworth. 

(."DI.UMUUS,  OHIO.— The  contract  for  furnishinR  320  4  amp  mag 
netilc-arc  lamps  and  four  seventy  rive-lamp  rectifier  equipments  for  maK- 
netite  lamps  has  been  awarded  to  the  General  Kl.  Co.,  of  Schenectady, 
N.  Y..  for  $11,190.  The  Burke  El.  Co..  of  Erie.  Pa.,  was  awarded  the 
contract  for  two  400-kw  synchronous  condensers,  at  $.S,200.  Win  S. 
Scott   is   superintendent   of   the   department   of   li^htinK. 

ROCKKdRP,  OHIO.— The  Rockford  Tel.  C...  has  ince.isc.l  it-  capita! 
slock   from  $5,000  to  $10,000. 

SALF-:M.  OHIO.— The  Salem  Kl.  Lt.  &  Pwr.  Co.  has  taken  over  the 
franchise  and  distributing  system  of  the  Columbiana  County  I.t.  &  Pwr. 
Co.   in    Salem. 

TOLEDO.  OHIO. — The  City  Couiu-il  is  cdiisi.liiiii)^  iiuprovc-iiu-iits  to 
the   lighting  system   on   several   streets. 

TOLEDO.  OHIO.— The  Toledo  Rys.  &  Lt.  Co.  contemplaii-  Uu  con 
struction  of  a  new  power  plant,  which  may  be  located  outside  of  the  city 
limits.  The  Water  Street  plant  will  supply  electricity  for  commercial 
and  street  lamps. 

YOUXGSTOWN.  OHIO.— The  Youngstown  Southern  R>.  to.  con- 
templates the  construction  of  an  electric  railway  from  Columbiana  to 
East   Palestine,   a   distance  of   10  miles. 

LAKEVIEW.  ORE.— The  Warner  Lake  Irrig.  Co.,  of  Portlanrl,  Ore., 
has  filed  application  for  additional  sites  and  water  supply  in  Lake  County. 
The  company  proposes  to  utilize  the  waters  of  Honey  and  Deep  Creeks 
to  irrigate  about  150,000  acres  of  land  in  Warner  Valley  and  to  gen- 
erate electricity.  The  present  plans  irclude  the  erection  of  three  reser- 
voirs and  th-."  construction  of  a  hydroelectric  plant  and  the  installation 
of  pumping  plants  on  FlagstaflF  Lake.  The  cost  of  the  project  is  esti- 
mated at  $3,000,000. 

P.\N.\MA.— Sealed  proposals  will  be  received  at  the  office  of  the  gen- 
eral purchasing  officer.  Isthmian  Canal  Commission,  Washington,  D.  C, 
until  Jan.  22  for  steel  reinforced  bars  and  centrifugal  pump  direct- 
connected  to  induction  motor  and  mounted  on  truck  together  with  neces- 
sary fittings.  Blanks  and  general  information  may  be  obtained  at  tlie 
above   office.      Major    F.   C.    Boggs   is   general    purchasing   agent. 

BLAIRSVILLE,  PA.— The  property  of  the  Citizens'  Lt.,  Ht.  &  Pwr. 
Co.  has  been  purchased  by  H.  J.  Walbridge  &  Co.,  of  New  York,  N.  Y. 
Work  will  begin  on  the  construction  of  a  street  railway  from  Blairsville 
to  Blairsville  Intersection,  a  distance  of  3  miles,  as  soon  as  the  weather 
will    permit. 

DOVLESTOWX.  PA.— The  Bucks  County  El.  Ry.  Co.  has  purchased 
the  railway  of  the  Pennsylvania  &  New  Jersey  Trac.  Co.,  which  extends 
from  Newtown  to  Trenton,  10  miles  long.  The  railway  w-ill  be  rebuilt 
and  equipped  with  new  cars. 

HARRISBURG,  PA.— The  City  Council  has  voted  to  erect  additional 
electric  street  lamps  in  various  parts  of  the  city. 

OIL  CITY,  V.\. — .Application  has  been  made  to  the  City  Council  for  a 
twenty-one-year  extension  for  the  franchise  of  the  Citizens'  Lt.  &  Pwr. 
Co.  It  is  proposed  to  reorganize  the  traction  and  light  companies  and 
make  improvements  to  the  railway  and  power  plant,  which  will  involve 
an  expenditure  of  about  $200,000.  The  railway,  which  now  covers  Oil 
City  and  Franklin,  will  be  extended  to  Butler. 

PITTSBURGH,  PA.— Bids  will  be  received  at  the  office  of  the  city 
controller  until  Jan.  18  for  lighting  the  streets  of  the  city  with  arc  and 
incandescent  electric  lamps  and  also  for  furnishing  incandescent  mantle 
lamps  for  a  term  of  one  year. 

PITTSBURGH,  PA.— The  Carnegie  Steel  Co.  has  entered  into  a 
contract  with  the  Allegheny  County  Lt.  &  Pwr.  Co.  for  electrical  energy 
to  the  amount  of  1000  hp  to  experiment  with  as  motive  power  for  its 
Painter  Mill  on  the  South  Side.  The  power  contracted  for  will  enable 
about  one-eighth  of  the  equipment  in  the  mill  to  be  operated  by  electricity, 
and,   if  satisfactory,   this   will   be   extended. 

ST.  PETER'S,  PA. — Plans  are  being  prepared  by  the  William  Russell 
Smith  Co.  for  the  development  of  water-power  in  French  Creek  Rapids  at 
St.  Peter's  for  the  French  Creek  Granite  Co.,  which  will  consist  of 
dam,   flume,   penstock  and  power   plant. 

WYOMISSlNG,  PA.— The  Sinking  Spring  Lt.,  Ht.  &  Pwr.  Co.  has 
submitted  a  proposition  to  the  Town  Council  relative  to  the  installation  of 
new  incandescent  lamps  in  the  borough. 

C(  LUMBIA,  S.  C— The  Columbia  Ry..  Gas  &  EI.  Co.  contemplates 
the  construction  of  a  dam  to  develop  30,000  hp  for  transmission  by  elec- 
tricity. 

ABERDEEN,  S.  D.— The  Aberdeen  Lt.  &  Pwr.  Co.  is  contemplating  the 
construction  of  a  complete  new  power  plant,  to  cost  approximately  $200,- 
000.     The  installation  of  a  heating  plant  is  said  to  be  under  consideration. 

OLIVET,  S.  D. — A  company  is  being  formed  under  the  name  of  the 
Olivet    Interurhan    Ry.    Co.    for    the    purpose    of    constructing    an    electric 
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WAKONDA,  S.  D.— Ihc  Wukonda  Lt.,  Pwr.  &  lltn.  Co.  ha*  com- 
menced work  on  the  conHtructiun  of  an  electric-power  jilani.  I''.  A. 
Swczey   in   president   and   Sainpel   JacoliHon   secretary. 

COLUMni.\,  TENN. — A  company  will  be  orKanized  for  the  purpose 
of  supplying  electricity  and  water  in  Granlicry.  Jackson  and  NaHJiville. 
Tenn.  It  is  said  that  the  company  will  make  investigations  and  rrimrt 
on  the  condition  of  the  electric-light  jilant  and  water-works  syotem  of  the 
C(dumbia  Water  &  Lt.  Co. 

KNO.W'Il.l.lC,  TENN. — Extensive  improvements  arc  conlriiiplatrd  by 
the  People's  Tel.  &  Tcleg.  Co.,  including  the  installation  of  a  coiiiinon- 
battery    system   and    automatic-call    distributing    system. 

NASHVILLE,  TENN.— The  Nashville  Ry.  &  Lt.  Co.  is  planning  to 
build  an  auxiliary  power  plant,  work  on  which  will  begin  in  the  near 
future.  It  is  understood  that  equipment  is  being  purchased.  Percy 
Warner  is  president. 

WOODBURY,  TEN.X.  The  installation  of  an  electric-light  plant  is 
under  consideration  by  the  City  Council,  for  which  estimates  of  cost  and 
maintenance  have  already  been  prepared. 

AUSTIN,  TEX.— The  Del  Valle  Irrigation  Co..  Littlcfield  Building. 
Austin.  Tex.,  is  planning  to  build  a  reinforccd-concrete  dam  9  ft.  high, 
324  ft.  long.,  about  9  miles  from  Austin.  The  water  will  be  used  to  ir- 
rigate 10,000  acres  of  land  and  also  to  generate  electricity  to  operate  six 
large  gins.  T.  U.  Taylor,  dean  of  the  engineering  faculty  of  the  Uni- 
versity of  Texas,  is  engineer  in  charge.     D.   B.  Matthews  is  president. 

DALLAS.  TEX. — The  Board  of  Municipal  Commissioners  has  in- 
structed the  secretary  to  call  for  bids   for  lighting  the  streets  of  the  city. 

JARRELL,  TEX. — Plans  are  being  prepared  for  the  installation  of  a 
new  electric-light  plant  in  Jarrell.  Material  for  the  proposed  plant,  it  is 
understood,    has   been   purchased.      Jarrell    has   not   a    post   office. 

PLAINVIEW,  TEX.— F.  N.  Simmons.  R.  R.  McCutchen,  W.  J.  Rid- 
dell  and  B.  F.  Kaufman,  of  Des  Moines,  la.,  are  interested  in  a  project 
to  develop  18,000  acres  of  land  near  Plainview.  The  installation  of  an 
electric-power  plant  is  contemplated.  For  further  information  address 
R.   R.   McCutchen,  210  Fifth   Street,   Des  Moines,  la. 

SINTON,  TEX.— The  Sinton  Ice  &•  Lt.  Co.  has  awarded  contracts  for 
construction  of  power  house  to  Martin  Wright,  of  San  -Antonio,  Tex. 
It  is  understood  that  contracts  for  machinery  have  been  placed.  The 
company  will  operate  an  ice  plant  in  connection  with  the  electric  plant. 
L.   Fouts  is   president   and   G.   H.    Ferguson   vice-president  and   manager. 

TAYLOR,  TEX.— The  Taylor  Ht.  &  Lt.  Co.,  of  North  Lima,  Ohio,  has 
been  granted  a  permit  to  do  business  in  Taylor.  The  company  is  capi- 
talized at  $30,000. 

PROVO,  UTAH.— The  merger  of  the  Knight  Pwr.  Co.,  of  Provo,  and 
the  Utah  County  Lt.  &  Pwr.  Co.,  of  American  Fork,  will  mean  the  con- 
struction of  several  additional  power  plants,  some  in  Utah  and  others  in 
southern  Idaho.  A  plant  is  to  be  erected  on  Weber  River  next  spring, 
for  which  machinery  has  already  been  purchased.  A  transmission  line 
will  he  erected  from  the  Snake  Creek  plant  to  the  Weber  plant  and  from 
there  down  Parley's  Canyon  to  connect  with  the  line  at  Midvale.  Jesse 
Knight,   of   Provo.   is  president  of  the   Knight   Pwr.   Co. 

SALT  LAKE  CITY,  UTAH.— The  City  Council  has  entered  into  a  con- 
tract with  the  Utah  Lt.  &  Ry.  Co.  for  lighting  the  streets  of  the  city  for  a 
period  of  two  years,  under  the  terms  of  which  the  company  is  to  furnisk 
845  arc  lamps  at  $60  each   per  year. 

SPANISH  FORK,  UTAH.— The  Palmyra  Tel.  &  El.  Lt.  Co.,  recently 
incorporated,  proposes  to  secure  electricity  from  the  government  plant  at 
the  mouth  of  Spanish  Fork  Canyon  and  distribute  it  to  various  small 
towns  in  the  southern  portion  of  the  county. 

DILWYN,  VA. — The  Dilwyn  Ice,  Lt.  &  Preserving  Co.  is  planning  to 
install  an  electric-light  plant  and  a  S-ton  ice  plant.  James  S  Steele  is 
interested. 


CATHLAMET,    WASH.— Applicat 
Council  by  M.  Hayward,   of  Portland 
includes  the  construction   of  a   dam   on 
of  a  power  plant,  to  cost  approximately'  $ 
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ELLEXSBURG,  WASH. — The  City  Council  has  voted  to  erect  clus- 
ter lamps  in   the  business  section  of  the  city. 

HUSUM,  WASH. — The  Husum  Tel.  Co.  contemplates  the  con^t^uc- 
tion  of  the  erection  of  a  telephone  line  from  Trout  Lake  to  Underwood, 
a   distance   of   30   miles. 

KIRKLAND,  W.ASH.— The  Kirkland-Kedjnond  Ry,,  Lt.  &  Pwr.  Co., 
recently  incorporated  with  a  capital  stock  of  $200,000,  contemplates  the 
construction  of  an  electric  railway  between  Kirkland  and  Redmond  and 
other  points  in  King  County.  The  incorporators  are:  C.  A.  Eaton,  B.  F. 
Gordon,  William  Perigo,  Samuel  G.  Hepler  and  W.  D.  Gillis.  The  main 
office   of  the  company   is  located  in   Seattle,   Wash. 

SEATTLE,  WASH.— The  Seattle,  Renton  &  Southern  Ry.  Co,  has 
been  authorized  to  build  a  double  track  on  Washington  Street  and  make 
other  improvements  to  its  local  system. 

SEATTLE,  WASH.— The  Puget  Sound  El.  Co.  has  applied  to  the 
Board  of  County  Commissioners  for  a  franchise  to  erect  transmission 
lines  on  the  county  roads  to  supply  electricity  for  lamps  and  motors  in 
Kent  and  Auburn  and   surrounding  territory. 
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SPOKANK,  WASH. — Extensive  improvements  and  extensions  arc  con- 
templated by  the  Home  Tel.  Co.  to  its  system  in  Spokane,  which  will  in 
volve  an  expenditure  of  about  $500,000.  An  exchange  will  be  erected 
in  Hillyard,  to  cost  approximately  $128,200.  Thaddeus  S.  Lane  is  presi- 
dent. 

TROUT  LAKE,  WASIL— The  Northwestern  El.  Co.  has  purchased  the 
property  and  holdings  of  the  Wind  River  Lumber  Co.  in  this  district,  con- 
sisting of  lands  along  the  White  Salmon  River.  The  company  proposes  to 
erect  dams  on  the  Lewis  River  and  near  the  narrows  of  the  White  Salmnn 
River   for  the  purpose   of  generating  electricity   for   railroad  interests. 

CLAYSVILLE,  W.  VA.— The  Wheeling  &  Elm  Grove  Ry.  Co.  i^ 
planning  to   extend   its   railway   from   West   Alexander   to   Claysville. 

KAUKAUNA,  WIS.— The  State  Railroad  Commission  has  fixed  the 
price  to  be  paid  by  the  city  of  Kaukauna  for  the  properly  of  the  Kau- 
kauna  Gas.  El.  Lt.  &  Pwr.  Co.  at  $50,000. 

MADLSON,  WIS.— The  Chicago  &  Wisconsin  Valley  El.  R.  R.  Co.  ha- 
pctitioned  the  Wisconsin  Railway  Commission  for  permission  to  construct 
an  electric  interurban  railway  between  Madison  and  Portage,  Wis.,  a  dis- 
tance of  about  36  miles.  The  railway  will  ultimately  be  extended  to  Mer- 
rill and  Janesville.  The  company  will  construct  a  hydroelectric  power 
plant  on  the  Wisconsin  River  to  generate  energy  to  operate  the  system. 

NEENAH,  WIS.— The  Wisconsin  Trac,  Lt..  Ht.  &  Pwr.  Co.  contem- 
plates extending  its  electric-ligiit  and  gas  service  to  Little  Chute  and 
Kimberly   and   probably   to    Kaukauna. 

SUPERIOR,  WIS. — Plans  are  being  considered  to  substitute  elec- 
tricity for  steam  power  to  operate  the  coal-handling  machinery  on  the 
Lehigh   Valley  Coal  Co.'s  dock  on  Tower  Bay. 

WAUWATOSA,  WIS. — Sealed  proposals  will  be  received  at  the  office 
of  Martin  Plehn,  county  clerk,  Milwaukee,  Wis.,  for  furnishing  material 
and  installing  ornamental  lamps,  standards  and  lamps  for  lighting  the 
Grand  Avenue  viaduct  in  the  town  of  Wauwatosa,  according  to  plans  and 
specifications  on  file  in  the  office  of  the  county  clerk. 

VANCOUVER,  B.  C,  CAN.— The  Canadian  North-Eastern  Pwr.  Co., 
Ltd.,  of  Vancouver,  B.  C,  has  filed  application  for  a  license  to  appropriate 
300  cu.  ft.  per  second  of  water  from  a  stream  flowing  from  Meziadin 
Lake  to  Naas  River,  the  water  to  be  used  to  generate  electricity.  The 
work  will  include  construction  of  power  house,  flume,  tunnel,  etc.  For 
further  information  address  the  Canadian  North-Eastern  Pwr.  Co.,  Ltd.. 
care  of  Mackenzie,  Mann  &  Co.,  Vancouver,  B.  C,  Can. 

BRAMPTON,  ONT.,  C.\N. — The  ratepayers  on  Jan.  1  voted  in  favor 
of  the  by-law  to  purchase  the   franchise  of  the  Brampton  El.   Lt.  Co. 

ESSEX,  ONT.,  CAN. — Announcement  has  been  made  that  the  Essex- 
Light  &  Power  Company  has  filed  an  application  for  amendments  to  its 
charter  with  the  Department  of  Public  Works,  together  with  a  plan 
of  six  proposed  cables  to  be  laid  on  the  bed  of  the  Detroit  River  from 
a  point  in  the  town  of  Sandwich  to  the  Fort  Wayne  distributing  sta- 
tion of  the  Edison  Illuminating  Company  in  Detroit,  for  the  purpose 
of  supplying  elcdtricity  in  towns  and  villages  in  Essex  County. 
Stewart  Stuart,  of  Detroit,  Mich.,  is  said  to  be  at  the  head  of  a  project 
to  secure  electrical  energy  from  Detroit  to  supply  a  number  of  towns 
and  villages  throughout  Essex  County,  including  Essex,  Kingsvillc, 
Leamington  and  .Amherstburg,  which  now  operate  small  plants  of  their 
own. 

GUELPH,  ONT.,  CAN. — At  an  election  held  Jar.  1  the  ratepayers  voted 
in  favor  of  the  by-law  to  appropriate  $13,500  to  extend  the  street-railway 
system. 

LUC.AN,  ONT.,  CAN. — At  the  election  held  Jan.  1  the  ratepayers 
voted  in  favor  of  the  by-law  giving  a  bonus  to  the  North  Midland  El. 
Ry. 

PORT  CREDIT,  ONT.,  CAN.— The  by-law  calling  for  an  expenditure 
of  $7,500  for  the  installation  of  a  transformer  and  distributing  system 
for  the  hydroelectric  system  was  carried  at  the  election  held  recently. 

RENFREW,  ONT.,  CAN. — At  an  election  held  Jan.  1  the  by-law  to 
appropriate  $60,000  for  extensions  to  the  municipal  electric-light  plant 
was  carried. 

TORONTO,  ONT. — .\t  the  municipal  election  held  Jan.  1  by-laws, 
calling  for  appropriations  of  $4,122,000  for  public  improvements  were 
carried,  of  whicli  $2,200,000  will  be  required  for  extensions  to  the  hydro- 
electric power  systiMi.  Construction  of  a  civic  railway  will  involve  an 
expenditure  of  $138,000  and  the  viaduct  project  will  co.st  about  $1,- 
783,333. 

TORONTO,  ONT.,  CAN.— The  following  is  a  list  of  the  cities  and  vil 
lages  which  voted  on  Jan.  1  in  favor  of  entering  into  a  contract  with  the 
Hydroelectric  Commission  to  furnish  electricity:  .Ailsa  Craig.  Blyth, 
Cayuga,  Clinton,  Exeter,  Goderich,  Hagersville,  Hastings,  Hensall,  Kin- 
cardine, Kingston,  Lakefield,  Listowel,  Lucan,  Owen  Sound,  Paisley,  Paris. 
Peterboro,  Prescott,  Richmond  Hill,  Thornbury,  Welland.  Wingham 
and  Wroxeter.  The  Hydroelectric  Commission,  it  is  said,  will  expend 
more  than  $4,000,000  in  extensions  during  the  next  tw"  or  three  years. 
.■\daiii    Beck   is  chairman   of   the   commission. 

WIAHTON,  ONT.,  CAN.— At  an  election  held  Jan.  1  the  ratepayers 
voted  in  favor  of  the  by-law  to  enter  into  a  contract  with  the  Hydroelec 
trie  Power  Commission  for  electrical  power. 

WOODSTOCK,  ONT.,  CAN.— At  an  election  held  Jan.  1  the  rate- 
payers voted  in  favor  of  the  by-law  to  appropriate  $10,000  for  extensiofis 
to   the  street-lighting  system. 


New  Incorporations. 

LA  SALLE,  ILL— The  Cedar  Pouu  Light  &  Water  Company  has. 
Ided  articles  of  incorporation  with  a  capital  stock  of  $10,000  to  supply 
electricity  for  lamps,  heat  and  motors.  The  incorporators  are:  James 
Stillwell,    Robert    W.    Richardson    and   Thomas    H.    Stevenson. 

NOBLESVILLE,  IND.— The  Deming  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000  for  the  purpose  of  con- 
structing and  operating  a  telephone  system  throughout  Hamilton  County. 
The  directors  are:    James  B.   Studdert,  M.  Jessup  and   B.   Jessup. 

OLDENBURG,  IND.- The  Oldenburg  Electric  Light,  Power  &  Water 
Company  has  been  incorporated  with  a  capital  stock  of  $15,000  by  George 
Holtel,  Sr.,  Joseph  Schmidt,  N.  G.  Gloshen  and  B.  J.  Kessing.  The 
company  proposes  to  build  and  operate  an  electric-light  plant  to  supply 
electricity  for  lamps,   heat  and  motors  in  Oldenburg  and  vicinity. 


Trade  Publications. 

OUTLET  BOXES— A  condensed  catalog,  "H,"  issued  by  the  Steel 
City  Electric  Company,  Pittsburgh,  Pa.,  describes  the  National  Code  stand- 
ard stamped  steel  outlet  boxes.  These  possess  knock-out  plugs,  cover 
ears  and  arrangements  for  cover  adjustment.  .\  complete  price  list  takes 
up  the  greater  part  of  the   bulletin. 

VACUUM  AND  STUFF  PUMPS. -The  Goulds  .Manulacturii  g  Com- 
pany, Seneca  Falls.  N.  Y.,  has  issued  Bulletin  No.  106.  describing  single- 
acting  triplex  plunger  stuff  pumps,  double-acting  piston  and  single-acting 
triplex  piston  vacuum  pumps.  Specifications,  general  dimensions  and 
ilUislrations   of   the   various   units   are    included. 


Business  Notes. 


MR.  ALBERT  SCHEIBLE  of  Chicago,  research  engineer  and  solicitor 
of  patents,  has  removed  his  office  to  1519  Marquette  Building. 

W.  N.  MATTHEWS  &  BROTHER  have  removed  from  227  North 
Second  Street  to  3727   Forest   Park  Boulevard,   St.   Louis,   Mo. 

MR.  E.  F.  SNELL.  who  has  been  a  traveling  salesman  in  the  East 
for  the  H.  T.  Paiste  Company  of  Philadelphia,  is  now  located  at  the 
Chicago    office    of    that    company. 

BRONZE  AND  BRASS  ALLOY  CASTINGS.— The  National  Conduit 
&  Cable  Company,  New  York,  has  added  to  its  various  departments  a 
large  brass  foundry  under  special  laboratory  supervision  for  making  high- 
class  castings  of  all  descriptions. 

CHARLES  II.  THRALL  &  COMPANY,  electrical  contractors,  Havana, 
Cuba,  with  New  York  offices  at  73  Warren  Street,  dissolved  the  firm 
partnership  agreement  on  Dec.  21.  1911.  All  communications  for  the 
present  should  be  addressed   to  Havana,   Cuba,  in  the  name  of  the   firm. 

MR.  FRANK  MacGOVERN,  of  the  late  firm  of  MacGovern,  .\rcher 
&  Company,  which  has  been  dissolved  by  mutual  consent,  has  organized 
the  firm  of  MacGovern  &  Company.  Inc..  which  will  carry  on  a  business 
in  new  and  second-hand  electrical  and  steam  machinery.  Commodious 
offices  have  been  secured  at  114  Liberty  Street,  and  a  large  line  of 
various  kinds  of  equipment  will  be  carried  in  stock.  Mr.  MacGovern's 
experience  of  fifteen  years  in  this  line  of  business  has  brought  lijm  a 
large  acquaintance  in  the  electrical  field,  which,  coupled  with  a  wide 
knowledge  of  the  lines  of  business  which  he  will  conduct,  aunurs  well 
for  the  success  of  the  new  company  which   he   has  formed. 

THE  BALTIMORE  ELECTRICAL  SUPPLY  COMPANY,  Inc.  (of 
Atlanta),  has  leased  space  in  the  buildings  at  83,  S.v  8"  and  89  .Ma- 
rietta Stree*.  Atlanta,  Ga.,  and  will  carry  a  sufficiently  large  and  assorted 
stock  of  electrical  suppliis  and  construction  material  to  cater  for  the 
jobbing,  isolated-plant  and  mill  business  throuph  South  Carolina,  Georgia. 
Florida,  Alabama  and  Tennessee.  The  officers  of  the  company,  which 
is  incorporated  under  the  state  laws  of  Georgia,  are  W.  T.  Flannery, 
president;  J.  J.  Smith,  general  manager,  and  Frank  Kernan,  secretary 
and  treasurer.  Extensive  improvements  are  now  being  made  at  the 
above  address  and  it  is  expected  to  open  about  Feb.  15.  Some  of  the 
largest  and  best  known  manufacturers  of  electrical  material  in  the 
country    will    be    represented. 

TRUMP  TURBINES  IN  HIGH  MEAD  PLANT.— Three  750-hp  tur- 
bines, direct-connected  to  Westinghousc  allernators,  will  constitute  the 
total  hydroelectric  equipment  for  the  jilant  of  the  Northern  Ohio  Power 
Company  now  under  construction  at  .Xkroii,  Ohio.  Reference  to  this 
plant  was  made  in  the  issue  of  the  Electrical  World  for  Jan.  6,  1912, 
page  31,  in  which  it  was  stated  that  the  units  would  operate  under  a 
head  of  102  ft.,  the  highest  hydraulic  head  under  which  turbines  are 
operated  in  Ohio  and  probably  throughout  the  Central  States.  The  tur- 
bines will  be  furni.^hcd  by  the  Trump  Manufacturing  Company,  of  Spring- 
field, Ohio,  and  will  be  of  its  standard  high-head  type,  the  gate  mechan- 
ism being  of  phosphor  bronze.  The  wheels  will  be  single  units,  their 
end  thrust  being  taken  care  of  entirely  by  automatic  water  cushion. 
They    will   he   governed   by   Woodward   oil-presvurc   governors. 
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MU.  .1.  W.  AKI.I11-U  will  Kiu'ci  lhI  111  ilic  liiixiiicHit  licictoiuic  caiiicil 
oil  by  llic  (inn  of  MaffJovrrii,  Vielici  &  Coiiipuiiy,  wliicll  was  (IihiidIvciI 
by  iiuitiial  cuiiNriu  on  Dec.  .11.  riir  uMitelN,  Kooilwill,  inachinciy,  exinl 
irig  i->>iiiiucl!t,  warclioiiHcs,  etc.,  of  llic  Intc  firm  were  taken  over,  and 
the  busiiies.s  will  be  conducted  uIoiik  llie  snme  lines  an  in  the  iiast  al 
the  same  location,  nnniely.  ll-l  Liberty  .Siret-I.  The  ntcnibcis  of  the  new 
firm  are  J.  W.  Arclier  and  (leorge  M.  Maldwin.  Mr.  Arclicr  is  well 
known  to  the  trade  ihrouKli  lii.s  connection  of  llirrc  years  and  a  half 
with   the  firm  recently  dissolved  and   twelve   years   with   Rossitrr,    MaeOov- 


CI  11  &  ('uiii|iaiiy.  Mr.  H.ihlwin,  who  is  a  meclianicul  ciixmeci,  was  fur  n 
long  lime  connected  with  the  Hass  Foiiniiry  &  Machine  Company,  Fori 
Wayne,  Ind.,  firiit  in  the  manufacturing  and  dcxiKniiiK  |>art  of  the  biisi 
ncsB  and  Inter  in  the  sales  de|iartmeiil  at  New  York.  After  a  connection 
of  three  years  with  Rossilcr,  Macdoverii  &  Company,  as  directing  cii 
ginecr,  he  opened  an  oflice  us  an  indcpmdciil  consulting  engineer  in 
New  York,  and  later,  upon  the  orKanization  of  MacGovcrn,  Archer  & 
Company,  became  financially  interested  in  that  firm  and  was  appointed 
in  charge   of  its  sales   doparlnicnt. 


Weekly  Record  of  Electrical  Patents 


LMTKI)    ST.\Ti;s   PATKNTS   ISSUED   JAN.   2.    1912. 
ll'rcpared   by    Robert   Starr   Allyn,    16   Exclianse   I'lacc,    New    N'ork.) 

1,013,108.     EI.ECTRIC.VL    APPARATUS;    J.    M.    Barr,    Pittsburgh.    Pa. 

App.   tiled  July    17,    1905.      Voltage  regulation  by  transferring  parts  ol 

coil    windin^is    frmn   mie   part    of   a   core   to   another. 
1,013,112.     TKI.EPHONE    ATTACHMENT:    G.    L.    Ilennett,    New    York, 

N.  Y.     App.  filed  March  2,  1909.     For  holding  the  receiver  of  a  desk 

set    in   ditterent    positions. 
1.013,119.     SINGI.EPHASE   MOTOR;   W.  J.   Branson,   Wilkinsbur^.  Pa. 

.\pp.    filed   .Sept.   8.    1908.     An   auxiliary   winding    for  starting   without 

changing    the    circuit    connections. 

1.013.123.  ELECTRIC  MEASURING  INSTRUMENT;  11.  W.  Brown, 
Wilkinsburg,  Pa.  App.  filed  Jan.  21,  1909.  DitTerential  voltmeter 
with   a   plurality   of  oliinic   resistance  and   a   single   movable  coil. 

1.013.124.  MACHINE  FOR  MAKING  INCANDESCENT  LAMPS;  W. 
R.  Burrows,  Newark,  N.  J.  App.  filed  May  23,  1906.  Automatic  ex- 
hausting  and    sealing-off. 

1.013,133.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  F.  Darling- 
ton, Pittsburgh,  Pa.  App.  filed  June  25,  1906.  Safety  ground  for 
railway   work.     The   conductor   is  divided   into   sections. 

1,013,135.  INCANDESCENT-LAMP  SOCKET;  E.  C.  De  Reamer, 
Schenectady,  N.  Y.     App.  filed  Feb.   14,   1907.     Shell  lock. 

1.013.149.  ELECTRIC  MOTOR;  J.  D.  Forrer,  Pittsburgh,  Pa.  App. 
filed  Tan.    10,   1908.     Ball-bearing  armature  construction. 

1.013.150.  TRANSFORMER;  C.  Le  G.  Fortescue,  Wilkinsburg,  Pa.  App. 
filed  Nov.  19,  1908.  A  laminated  core  with  eccentric  coil-receiving 
opening. 

1,013.157.  RESISTANCE  OR  HE.'\TING  ELEMENT;  W.  S.  Hadaway, 
Jr.,  East  Orange,  N.  J.  App.  filed  May  1,  1909.  Zigzag-folded 
slotted   strip   of    metal. 

1.013.166.  LIGHTNING  ARRESTER;  R.  B.  Ingram,  Wilkinsburg,  Pa. 
.\pp.  filed  June  25,  1906.  A  conducting  shield  extends  beside  some 
of  a  series  of   air-gaps  to   prevent  condenser   action. 

1.013.167.  ELECTRIC  CIRCUIT  INTERRUPTER;  R.  P.  Jackson,  Wil- 
kinsburg, Pa.  .\pp.  filed  March  3,  1906.  Electro-pneumatically  oper- 
ated  switch    for    electric-vehicle   motors. 

1.013,156.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  P.  M.  Lin- 
coln, Pittsburgh,  Pa.  App.  filed  Jan.  30,  1909.  Automatic  section 
cut-out. 

1.013.189.  ELECTRIC  FURNACE;  F.  Louvrier,  Mexico,  Mexico.  App. 
filed   Sept.    22,    1910.     Bottom   and   side  electrodes. 

1,013,216.  DYNAMO-ELECTRIC  MACHINE;  C.  -V  Ps  inder,  Pitts- 
burgh,   Pa.     App.    filed   Jan.    16,    1906.     Ventilated   railway   motor, 

1,013,218.  INDUCTION  MOTOR;  W.  E.  Reed,  Pittsburgh,  Pa.  App. 
tiled   .\ug.   2,    1906.      Short-circuiting  current  collectors. 

1,013,223.  DETECTOR:  F.  G.  Sargent,  Westford,  Mass.  App.  filed  Jan. 
28,    1910.      A    suspended   vibratory    wire   contactor. 

1.013.227.  MOUNTING  TUNGSTEN  FILAMENTS;  C.  F.  Scott,  Pitts- 
burgh. Pa.  .,  App.  filed  Dec.  22.  1908.  The  filaments  are  loosely  sup- 
ported. 

1.013,241.  INSULATOR,  F.  C.  Van  Etten,  Davenport,  la.  App.  filed 
Oct.   16,   1911.     Three  rotatable  sectors. 


1,013.108 — Electrical    Apparatus. 

1,013,250.  INSULATOR  PIN;  VV.  J.  Wilson,  Pittsburgh,  Pa.  App.  filed 
Oct.   19,   1910.     A  sheet-metal   strip  folded  and   formed  into  a  tube. 

1.013,270.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  R.  Braun, 
Manchester.  England.  App.  filed  May  21,  1906.  Two  asynchronous 
connected  machines  for  equalizing  variable  loads  such  as  rolling 
mills,  shear   hoists,  etc. 

1,013,290.     ELECTRICALLY     CONTROLLED     SEMAPHORE;     E.     R. 

Gill,    Yonkers.    N.    Y.     App.   filed   July   27,    1907.     Single-wire   railway 

system    superposed    on   a    telegraph    circuit. 
1,013.305.     GROUNDING  DEVICE  FOR  ELECTRICAL  CONDUCTORS; 

F.    W.    Pardee.    Evanston.    III.      .\pp.    filed  Jan.    15,    1910.     Perforated 

core  with   projections. 


1.013.327.  ELECTRIC  HEATER;  R.  Smith,  Cleveland.  Ohio.  App. 
filed   Sept.    13.   1911.     Casing  for  a   lamp  made  with   a  window. 

1.013,331.  DEVICE  FOR  CONTROLLINfJ  THE  SYNCHRONISM  OF 
TWO  MOTORS;  !•.  E.  Thormeycr,  llamhurw.  Germany.  App.  filed 
April  12,  1911.  For  driving  a  kinematograph  and  a  phonograph.  Im- 
provement on   Patent   No.   989,207. 

1,013,352.  ARC-LAMP  CONSTRUCTION;  M.  T.  Wolil  and  H.  Herts 
berg.  New  York  and  Brooklyn,  N.  Y.  App.  filed  May  29,  1908.  Globe 
support. 

1,013,359.  ELECTRIC  FURNACE;  M.  Appel.  Baltimore,  Md.  App 
filed  Sept.  9.  1911.  Resistance  type  mounted  for  oscillation  and  hav 
ing   a   plurality   of  metal   baths. 


1.013,250.— Insulator     Pin. 

1,013,409.  TRI.MMER  AND  GAGE  FOR  ARC  LAMPS;  A.  A.  Low,  H- 
Hertzherg  and  M.  J.  Wohl,  Horseshoe  and  New  York,  N.  Y.  .^pp. 
filed   Dec.   24,    1909.     A   hand  tool    for   replacing  carbons. 

1,013,412.  PARTY-LINE  TELEPHONE  SYSTEM;  A.  Marchand,  Bridge- 
port, Wash.  App.  filed  March  3,  1909.  Automatic  selection,  indica- 
tion   lock-out    and    restoration. 

1,013,434.  ELECTRIC-LAMP  SOCKET;  M.  Peaucellier,  Paris,  France. 
App.  filed  Oct.  17,  1910.  Sign  body  of  cement  with  reinforcement 
serving   as   conductois. 

1,013,445.  METHOD  OF  MANUFACTURING  ELECTRODES;  H.  Rod 
man,  Pittsburgh,  Pa.  App.  filed  April  8.  1907.  Barium-lead  alloy 
electrode  for  storage  batteries. 

1,013,494.  ELECTROMOTOR;  B.  F.  Hutches,  Jr.,  Allendale,  N.  J.  App. 
filed  May  19,  1910.  Spring  connection  between  a  vibrating  armature 
and   the   driving  shaft. 

1,013,502.  PROCESS  FOR  THE  MANUFACTURE  OF  GLYCOLIC 
ACID;  O.  Liebknecht,  Frankfort-on-the-Main,  Germany.  -App.  filed 
March    1.    1911.     Electrolytic  reduction   of   oxalic  acid. 

1,013,542.  LAMP;  E.  H.  Ford,  Hartford  City,  Ind.  App.  filed  July  9, 
1909.      For   reading  meters  at   the  bottom   of  manholes,   etc. 

1,013,569.  ELECTRIC  SWITCH;  P.  L.  Sibole.  Swissvale,  Pa.  App. 
filed  Dec.  20,  1910.  Electromagnetic  simplification  of  Patent  No. 
977,140. 

1,013,572.  METHOD  OF  SHAPING  FILAMENTS;  R.  W.  Suman, 
Newark,  N.  J.  App.  filed  ^lav  31,  1911.  The  filament  is  wound  zig- 
zag on    two    pegs   into   a  figure   8.    heated   to   set   and   removed. 

1,013,599.  INCANDESCENT  FILAMENT:  D.  Hand,  Newark,  V.  T. 
.\pp.  filed  Feb.  19,  1908.  Carbon  is  mixed  with  NaCl  flux  and  the 
CI   driven   out  by   heat. 

1,013,658.  ELECTRIC-LAMP  SOCKET;  A.  L.  Jacobs,  Boston,  Mass. 
App.  filed  May  16,  1910.  Two-piece  porcelain  with  double-break 
switch. 

1,013,673.  TROLLEY  POLE;  M.  Melinski,  Albert  City,  la.  App.  filed 
July   3,    1911.     .\djustable   from   the   inside   of   the  car. 

1,013,681.  LAMP  SOCKET;  R.  W^  Osland  and  M.  J.  Huggins,  Plain- 
field,  N.  J.,  and  Brooklyn,  N.  Y.  .\pp.  filed  May  19,  1909.  Two- 
piece    porcelain    held    together    by    a    key. 

1.013.700.  SILICON  CARBIDE;  F.  J.  Tone,  Niagara  Falls.  N.  Y.  .App. 
filed  Nov.  1.  1905.  Carbonaceous  material  and  a  silicon  material  are 
heated  toeether   to   form   the   carbide  i)i   situ. 

1.013.701.  MANUFACTURE  OF  SILICON  CARBIDE;  F.  J.  Toue, 
Niagara  Falls.  N.  Y.  App.  filed  July  10,  1908.  Silicon  carbide  and 
silicon. 

1.013.753.  SQL'IRREL-CAGE  ROTOR  FOR  ELECTRIC  MOTORS;  G. 
Dunn,    East    Orange,    N.    J.     App.    filed   April    12,    1910.     Self-coo(ing 

laminated    core. 

1.013.754.  ELECTRIC  CONTROLLER;  A.  C.  Eastwood,  Cleveland. 
Ohio.  -App.  filed  Sept.  22,  1910.  Individual,  interlocked,  magnetically 
operated   switches. 

1,013,767.  MEANS  FOR  PREVENTING  MOISTURE  FROM  ENTER- 
ING TRANSFORMER  TANKS;  F.  W.  Hadley,  Atlanta,  Ga.  App. 
filed    March    22,    1911.     Oil    seal    with   an   air   lock. 

1.013,780.  CENTRIFUGAL  SWITCH  FOR  .\LTERNATING-CURRENT 
MOTORS;  T.  Kargau,  Warren,  Ohio.  App.  filed  Feb.  2,  1911.  Fan 
motor   starting   switch. 

1,013,854.  THKRMOST.VT;  G.  P.  Wild.  Philadelphia,  Pa.  Apo  tiled 
Dec.    7.    1910.      For   controlling  the  charging  of   storage   batteries. 
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ORNAMENTAL  STREET  LIGHTING. 

1  he  last  meeting-  of  the  New  York  Section  of  the  Illumi- 
nating Engineering  Society,  to  which  reference  is  made 
elsewhere,  was  devoted  to  discussion  of  display  street  light- 
ing, such  as  is  now  popular  among  the  merchants  of  wide- 
awake cities.  From  a  decorative  standpoint  such  lighting 
may  be  good,  bad  or  indifferent,  and  appropriate  or  inappro- 
priate according  to  the  circumstances;  but  of  one  good  thing 
the  discussion  bears  witness  in  no  uncertain  terms,  namely, 
that  streets  must  be  lighted,  not  in  accordance  with  any 
principle  of  uniformity,  but  in  a  manner  corresponding 
with  their  nocturnal  importance.  When  the  business  men 
of  a  city  are  willing  to  go  down  into  their  pockets  to  some 
considerable  depth  for  the  purpose  of  supplying  brilliant 
illumination  on  the  chief  business  streets  it  is  a  clear  in- 
dication that  they  realize  the  value  and  importance  of 
lighting  to  a  degree  far  beyond  anything  that  is  attempted 
by  the  ordinary  municipality.  One  of  the  chief  failings 
of  American  street  lighting,  in  fact,  has  been  the  theory  on 
which  city  governments  have  often  implicitly,  if  not  ex- 
plicitly, worked;  that,  this  being  a  country  where  all  men 
are  free  and  equal,  all  places  where  men  live  are  therefore 
equal,  and  all  streets  on  which  they  dwell  must  be  lighted 
with  an  equal  hand.  Practically  this  doctrine  has  been 
affected  by  the  superior  pull  in  voters  per  acre,  let  us  say, 
in  the  more  densely  settled  portions  of  the  city,  but  the 
result  has  been  far  short  of  an  ideal  distribution  of  light. 

Now  the  merchants  have  taken  the  matter  actively  in 
hand,  and  experience  seems  to  have  shown  that  there  is 
no  better  stimulus  of  evening  business  than  brilliantly 
lighted  thoroughfares  leading  to  it.  Business  men  are  not 
apt  to  be  influenced  by  theoretical  considerations,  but  when 
the  unerring  application  of  the  theory  is  driven  home  to 
them  no  class  is  quicker  to  act.  The  result  of  this  activity 
has  been  in  scores  of  cities  the  establishment  of  brilliant 
lighting  on  important  business  streets.  The  methods 
adopted  have  been  as  various  as  the  taste  of  those  active 
in  the  installations.  Generally  speaking,  display  illumi- 
nation has  been  in  the  form  of  arches,  of  closely  spaced 
clusters  of  tungsten  lamps,  or  of  brilliant  and  closely  spaced 
arc  lighting.  The  arch  equipment  is  the  most  spectacular; 
it  possesses  the  advantage  of  being  cheap  to  install,  but 
deteriorates  rapidly.  The  incandescent  cluster  installation 
can  be  made  attractive  both  by  day  and  by  night  and  affords 
a  good  distribution  of  illumination.  Recent  improvements 
in  the  arc  lighting  equipment  render  it  a  close  competitor 
to   the   incandescent   cluster   equipment. 

Just  at  present  attentitjn  seems  to  have  been  diverted  from 
the  first  mentioned  to  the  last  two,  and  this  drift  of  practice 
seems  a  wise  one;  for,  while  arches  can  be  made  beautiful 
and  effective,  the  installation  generally  fails  to  produce  a 
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plca.siny  imitrc.s.sioii  by  tlayli^lit,  which  is  a  most  iiiiportaiit 
consideration.  The  reason  is  plain.  Tlie  ordinary  iinpor- 
tanl  street  i.s  2i)  or  J5  yd.  wide  and  requires  some  degree 
of  rigiihty  in  tlie  snpporting  structnre  for  the  arch  of 
lamps.  At  night  tins  strnctnre  drops  out  of  sight  and  the 
effect  may  be  very  good,  but  by  day  it  is  unpleasantly  con- 
spicuous and,  uidess  possessed  of  some  grace  and  dignity 
of  itself,  may  be  positively  obnoxious.  It  is  extremely 
dillicult  to  design  a  low  arch  of  so  considerable  spacing, 
possessing  any  beauty  in  itself,  without  going  to  inordinate 
expense;  and  if  the  structure  succeeds  in  a  measure  in 
producing  a  pleasing  appearance,  it  is  still  by  day  apparently 
lacking   in  puri)o.se   until  one  observes  the  lamps. 

Hence,  in  the  interest  of  economy  and  of  sound  esthetics 
as  well,  the  tendency  toward  lighting  from  closely  spaced 
posts  is  a  sound  one.  Many  of  these  posts  arc  of  appro- 
priate and  dignified  design,  pleasing  both  by  day  and  by 
night.  Their  failing,  in  most  instances  which  we  have 
noted,  is  lack  of  harmony  with  their  surroundings.  As  a 
rule  most  cities  which  have  gone  extensively  into  display 
street  lighting  are  relatively  small,  since  business  in  the 
chief  streets  of  the  larger  cities  is  not  as  a  rule  ajctive  after 
nightfall.  The  result  is  that  one  often  sees  ornamental 
posts  of  really  excellent  and  decorative  character,  which 
would  be  admirably  suited  to  boulevard  lighting  or  to  the 
courtyard  of  an  important  building,  placed  along  streets 
Avhere  the  business  blocks  are  of  the  plainest  and  simplest 
character  and  in  which  a  more  harmonious  and  artistic  re- 
sult would  be  produced  by  less  expensive  and  pretentious 
supports  for  the  street  lamps.  Fortunately,  growth  in  the 
incandescent-lamp  business  has  tended  to  improve  this 
situation.  Two  or  three  years  ago  people  employed  tung- 
sten lamps  of  over  100  watts  only  with  caution  and  some 
mental  reserve,  and  were  consequently  driven  to  the  use 
of  clusters.  At  the  present  time  admirable  tungsten  lamps 
are  in  production  in  sizes  even  up  to  500  watts,  so  that  it 
is  now  possible  to  employ  a  single  big  unit  on  a  simple  and 
graceful  supporting  shaft  with  very  admirable  efifect  and 
with  materially  increased  efficiency  of  illumination.  We 
are  inclined  ^o  think  that  the  use  of  such  units,  ranging 
from  250  to  500  watts,  will  increase,  to  the  conspicuous 
betterment  of  display  lighting  and,  what  is  more  important, 
to  its  considerable  extension. 

Finally,  the  modern  arc  lamp  is  coming  into  use  for  this 
purpose  with  admirable  effect.  It  has  been  tried  in  a 
simple  form  for  several  years  past  and  in  divers  cities,  but 
owing  to  the  very  general  use  of  lamps  with  clear  globes 
for  this  purpose  the  result  has  usually  been  somewhat 
glaring.  The  recent  installation  in  New  Haven  puts  an 
entirely  different  face  on  the  matter,  for  here  one  has  a 
powerful  and  properly  shaded  lamp  borne  on  a  post  of  very 
pleasing  appearance  and  giving  a  wonderfully  uniform  and 
brilliant  illumination  not  only  on  the  street  but  on  the 
facades  of  neighboring  buildings.  The  result  is  very  strik- 
ing, and  the  efficiency  of  light  production  very  much  better, 
of  course,  than  in  the  case  of  even  tungsten  lamps.  Alto- 
gether, display  street  lighting  is  showing  most  gratifying 
signs  of  improvement  all  along  the  line,  and  the  recognition 
of  its  value  gives  promise  not  only  of  its  rapid  increase 
but  of  a  higher  type  of  municipal  lighting  in  the  future. 


Tilt  CUSTODY  Oh  DtFRECIATlON  FUNDS. 

.Although  depreciation  is  now  rccogni/(<l  in  the  account- 
ing of  many  public-service  comj)anies,  there  are  probably 
relatively  few  cases  in  which  the  depreciation  fund  is  actu- 
ally set  aside  indei)cn<lently  of  all  other  funds  in  such  form 
as  to  allow  it  to  be  turned  into  cash  quickly  when  needed 
for  the  replacement  of  worn-out  or  obsolete  apparatus. 
The  question  of  what  constitutes  proper  care  of  a  deprecia- 
tion fund  is  of  considerable  importance.  Some  maintain 
that  such  a  fund  should  be  invested  only  in  securities  with 
a  regular  market  value  and  thus  salable  at  any  time.  An- 
other view  is  that  this  fund  can  be  invested  as  well  in  the 
company's  own  business,  provided  it  be  kept  in  such  a 
way  as  will  render  it  readily  available  when  needed.  It 
may  be  urged  against  the  first  plan  that  the  investment  of 
these  funds  in  such  a  manner  that  they  can  be  turned  into 
cash  quickly  involves  either  their  dcjjosit  with  a  bank  or 
trust  company  at  a  nominal  rate  of  interest  or  their  invest- 
ment in  low-interest-bearing  securities.  Thus,  it  appears 
inconsistent  for  the  company  to  be  borrowing  money  at 
high  interest  on  the  one  hand  and  loaning  it  at  low  interest 
on  the  other  hand,  unless  there  is  some  excellent  excuse 
for  so  doing. 

As  a  matter  of  fact,  what  actually  occurs  in  the  finances 
of  many  companies  is  something  like  this:  The  earnings 
are  sufficient  to  provide  an  amount  for  a  depreciation  fund. 
The  need  of  increased  capital  to  meet  the  growth  of  busi- 
ness is  urgent.  The  amount  which  should  rightly  be  put 
in  a  depreciation  fund  is  actually  invested  in  additional 
plant.  Now,  there  does  not  appear  to  be  a  fundamental 
error  about  such  a  procedure,  because,  by  investing  this 
money  in  additional  plant,  the  company  has  increased  its 
assets  by  an  amount  which  offsets  the  corresponding  de- 
preciation in  value.  The  weakness  of  the  plan  is  that  it 
does  not  definitely  provide  money  which  can  be  used  for 
replacement.  Therefore,  what  occurs  is  that,  after  putting 
surplus  net  earnings  into  additional  plant  for  a  number  of 
years,  the  company  effects  a  reorganization  of  some  kind 
and  issues  additional  securities  equal  to  the  additional  value 
which  has  been  put  into  the  property  from  year  to  year. 
Part  of  these  securities  are  then  used  to  rehabilitate  the 
property.  The  effect  of  this  plan  is  that  the  cash  which  is 
necessary  for  renewals  is  secured  by  the  sale  of  securities 
at  the  time  of  reorganization,  instead  of  by  the  deposit 
of  the  surplus  as  a  depreciation  reserve  from  year  to  year 
and  the  sale  of  new  bonds  or  stock  to  pay  for  the  additions 
to  the  plant.  In  the  meantime  the  company  has  had  the  use 
of  its  own  money. 

The  chance  of  friction  through  this  plan,  especially  under 
commission  regulation  of  the  issue  of  securities,  lies  in  the 
possibility  that  the  amounts  spent  out  of  the  depreciation 
fund  for  enlarging  the  plant  will  not  be  recognized  as  an 
increase  in  assets  against  which  additional  securities  may 
be  issued  when  the  company  desires.  The  Massachusetts 
Gas  and  Electric  Light  Commission  has  decided  that  in 
order  to  keep  a  company's  accounts  properly  it  should  pay 
for  additions  to  plant  by  the  sale  of  additional  securities, 
rather  than  by  taking  the  money  out  of  net  earnings.  In 
cases  where  new  securities  are  issued  to  pay  for  all  in- 
creases in  plant  one  course  to  pursue  would  be  to  invest  the 
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depreciation  fund  of  the  company  in  its  own  securities  un- 
til such  time  as  the  cash  may  be  needed  for  replacements 
caused  by  depreciation,  when  they  should  be  taken  from  the 
company's  treasury  and  sold.  If  such  securities  can  be  sold 
promptly  enough  or  used  as  collateral  for  a  loan  to  provide 
against  any  embarrassment,  such  a  plan  should  be  sound. 
Whatever  plan  is  followed,  either  voluntarily  by  the  com- 
panies or  by  direction  of  the  commissions  controlling  them, 
it  is  equally  important  that  the  amount  set  aside  for  depre- 
ciation and  the  amount  expended  in  new  plant  should  be 
distinguishable  in  the  accounts. 


service  in  an  inverted  position  in  cooking  eggs,  the  family 
was  able  to  make  a  very  tolerable  breakfast.  In  another 
case  the  electric  flatiron  was  used  to  return  into  commis- 
sion a  frozen  steam  radiator.  These  facts  show  that  the 
"cold  spell"  not  only  has  no  terrors  for  the  electrical  man, 
but  rather  emphasizes  the  desirability  of  what  he  has  to 
offer. 


COLD- WEATHER  ADVANTAGES  OF  ELECTRiaTY. 

Electricity  has  the  manifest  advantages  that  it  cannot  be 
frozen  and  it  cannot  be  adulterated.  The  former  charac- 
teristic is  particularly  valuable  during  a  long  period  of  un- 
usually cold  weather,  such  as  has  been  experienced  over  a 
large  portion  of  the  United  States  recently.  Compared 
with  gas,  this  superiority  is  really  of  very  great  importance. 
For  instance,  the  gas  company  of  Chicago  declared  in  a 
public  advertisement  on  Jan.  13  that  during  the  preceding 
week  it  had  received  7000  calls  a  day  to  thaw  frosted  gas 
pipes.  The  company  also  reported  that  it  had  600  trained 
men  on  the  streets  employed  in  rendering  the  service  neces- 
sary to  remedy  the  trouble.  All  of  this  extra  work  was 
due  to  the  unprecedented  cold  weather,  the  thermometer 
registering  below  zero  for  thirteen  consecutive  days  and 
the  ground  being  unprotected  by  snow  during  the  first  half 
of  that  period.  Happily,  electric  service  is  free  from  this 
tremendous  drawback.  Most  classes  of  electrical  apparatus 
perform  their  functions  even  better,  if  anything,  during 
cold  weather  than  during  warm  weather.  While  the  gas 
company  in  Chicago  is  thus  compelled  to  apologize  for 
delay  in  its  "frosted-pipe"  service,  the  electric  central-sta- 
tion company  not  only  does  not  suffer  as  the  result  of  the 
cold  weather,  but  has  taken  prompt  advantage  of  it  in  its 
advertisements  to  show  that  by  the  use  of  electric  fans  steam 
radiators  can  be  made  much  more  efficient.  In  very  cold 
weather  it  is  often  the  case  that  the  radiators  are  warm 
yet  not  hot  enough  to  start  and  maintain  a  circulation  of 
air.  The  result  is  that  the  air  in  a  room  remains  stagnant 
and  does  not  reach  the  radiator  to  be  warmed.  By  direct- 
ing against  the  radiator  a  current  of  air  from  an  ordinary 
small  electric  fan  placed  on  the  floor,  all  the  cold  air  in  the 
room  will  become  heated  by  contact  with  the  radiating 
surface  in  a  few  minutes.  One  householder  reports  that  he 
raised  the  temperature  of  a  room  25  deg.  Fahr.  in  half  an 
hour  by  this  simple  method  and  without  expending  a  greater 
amount  of  energy  for  heating,  simply  making  the  radiator 
more  efficient  by  directing  a  constant  stream  of  air  against 
it.  The  use  of  electric  fans  to  keep  frost  from  forming  on 
show  windows  of  stores  is  a  well-known  and  very  practical 
winter  application.  It  is  also  of  interest  to  electrical  men 
to  observe  that  when  very  cold  weather  puts  the  gas  range 
out  of  commission,  owing  to  frosted  pipes,  electric-cooking 
utensils  are  suddenly  in  great  demand.  An  electrical  man 
in  a  northern  Illinois  town  found  his  gas  range  useless  the 
other  morning  when  he  got  up,  owing  to  the  "freezing"  of 
the  pipes.  With  the  aid  of  a  coffee  percolator  and  a  toaster, 
supplemented  by  an  electric  flatiron,  which  did  emergency 


MEASURING  PERMEABILITY  BY  MEANS  OF  ALTERNATING  CURRENTS. 
There  are  three  physical  properties  of  iron  that  are  of 
importance  to  the  electrical  engineer,  namely,  the  permea- 
bility, the  resistivity  and  the  hysteresis  coefficient.  The 
second  is  of  course  variable  with  temperature,  and  the  third 
is  in  many  cases  subject  to  some  variation  with  long  periods 
of  time.  When  the  iron  to  be  tested  is  in  the  form  of  thin 
sheets  or  strips  the  resistivity  is  the  easiest  property  to 
measure.  The  hysteresis  coefficient  is  ordinarily  measured 
by  alternating-current  methods,  and  the  permeability  by 
ballistic  -  galvanometer  methods.  Ballistic  -  galvanometer 
methods  are  essentially  physical-laboratory  methods  and  are 
much  less  adapted  for  factory  use  than  alternating-current 
methods.  Messrs.  R.  Beattie  and  H.  Gerrard  have  published, 
in  the  London  Electrician,  as  noted  not  long  ago  in  the 
Digest,  an  article  on  a  method  of  measuring  permeability 
by  alternating  currents.  Their  preferred  plan  is  to  make 
a  test  ring  of  the  sheet  iron  to  be  investigated  and  to  supply 
a  winding  on  this  ring,  from  alternating-current  mains, 
with  sinusoidal  voltage.  On  the  assumption  of  sinusoidal 
impressed  voltage  on  the  winding,  the  flux  density  set  up  in 
the  ring  will  be  very  nearly  sinusoidal,  and  an  electrostatic 
voltmeter  connected  to  a  secondary  winding  on  the  ring 
will  enable  the  maximum  cyclic  value  of  this  sinusoidal 
flux  density  to  be  computed  without  difficulty. 

If  the  exciting  current  in  the  ring  winding,  taken  from 
the  mains,  were  sinusoidal,  all  that  would  be  necessary  to 
find  the  maximum  cyclic  magnetic  intensity  JK  in  the  ring 
would  be  to  measure  the  alternating-current  strength  in 
the  exciting  circuit  by  a  correctly  calibrated  ammeter.  The 
coincident  values  of  .?3  and  jh"  being  then  known,  their  ratio, 
the  permeability,  would  at  once  be  obtainable.  But,  as  is 
well  known,  the  exciting  current  of  such  a  test  ring  is  not 
sinusoidal,  even  although  the  impressed  voltage  is  sinu- 
soidal. Owing  to  the  effects  of  hysteresis,  the  exciting- 
current  wave  will  be  distorted.  This  prevents  the  use  of 
an  ordinary  ammeter  in  the  exciting  circuit  from  giving 
directly  the  maximum  cyclic  value  of  current  and  magnetic 
intensity.  In  order  to  find  the  maximum  cyclic  value  of 
the  exciting  current,  the  writers  resort  to  the  ingenious 
device  of  inserting  the  winding  of  a  small  auxiliary  iron 
ring  in  the  exciting  circuit.  The  power  lost  in  this  auxiliary 
ring  depends  upon  the  maximum  cyclic  value  of  the  current. 
The  auxiliary  ring  is,  therefore,  calibrated  in  advance  for 
core  losses  at  successive  maximum  cyclic  exciting  currents, 
and  the  core  loss  in  the  auxiliary  ring  is  then  measured  by 
a  suitable  wattmeter,  when  the  auxiliary  ring  is  used  in 
conjunction  with  the  main  ring  under  test.  In  spite  of  the 
ingenuity  of  the  method,  it  is  doubtful  whether  it  will  find 
favor  in  factory  service;  for  the  power  expended  in  the 
auxiliary  ring  must  be  small,  and  a  delicate  reflecting  watt- 
meter is  therefore  rendered  necessary  with  it. 
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Award  ot  Edison  Medul  to  Mr.  Georj^e  Westinghouse.  follcjws:  I'rf.sidcnt,  Mr.  \'aii  Rciis.sflacr  Laiisinjjlj ;  vice- 
president,  Mr.  Norman  Macbeth;  general  secretary,  Mr. 
I'reston  S.  .Millar;  treasurer,  .Mr.  William  |.  Serrill,  and 
directors.  Messrs.  A.  J.  Marshall,  (  .  1.  Kiissell  and  R.  C. 
W'.ire. 


\l  tin-  iiieeliiig  lit  ilu-  lii>ar»l  of  directors  nl  the  .\iiu  1  uaii 
histitiitf  of  I'.leclrical  I'.ii^ineers  held  hriday,  Jan.  i-',  tin- 
l'.diM)n  iiietlal  committee  reported  that  the  Ijlisoii  K"'*' 
medal  for  the  year  ii>il  had  heen  au.uded  to  .Mr.  I  ieor).;e 
\\  estiii|.;honse  "for  meritorious  achievement  in  connection 
with  the  develo|tmeiit  of  the  alternatinj;-current  system  for 
lij.jht  and  power."  The  report  was  accepted  hy  the  hoard 
and  immediate  puhlicatiou  of  the  award  was  authorized, 
rile  medal  will  he  presented  to  .\lr.  W fslinj^house  at  a 
meeting  to  he  arranged  later. 

W'c  take  advantage  of  this  opportunity  to  offer  an  ajxjlogy 
10  the  l'".dison  medal  committee  for  the  premature  publica- 
tion in  these  colunms.  in  the  issue  of  Dec.  J,  191 1,  of  an 
.umouncement  of  the  selection  made  for  the  award  of  the 
i'.ilison  medal.  This  was  due  to  an  accoimt  of  the  pro- 
ceedings of  the  committee,  intended  only  for  the  eyes  of 
the  members  of  that  body,  getting  among  editorial  manu- 
scripts and  then  being  inadvertently  considered  as  matter 
sent  out  for  publication  in  accordance  with  the  recent  broad 
policy  of  ihe  Institute  in  giving  publicity  to  its  affairs. 


Mr.  F.  L.  Hutchinson  Appointed  Secretary  of  the 
A.  I.  E.  E. 


.\t  the  meeting  of  the  board  of  directors  of  the  American 
Institute  of  Electrical  Engineers  held  on  Friday,  Jan.  12, 
a  resolution  was  unanimously  adopted  appointing  Mr.  F.  L. 
Hutchinson  to  fill  the  unexpired  term  of  the  vacancy  caused 
by  the  resignation  of  Mr.  Ralph  W.  Pope,  the  appointment 
to  be  effective  as  of  Jan.  i,  1912. 

The  resolution  recited  that  the  secretary  of  the  Institute 
resigned  on  July  i,  191 1.  and  that  it  is  provided  in  the 
constitution  that  the  vacancy  in  the  office  of  secretary  "shall 
be  filled  by  the  board  of  directors  for  the  unexpired  term. 
Such  succession  to  office  or  appointment  by  the  board  of 
directors  shall  not  render  an  officer  ineligible  for  immediate 
election  to  the  same  office;"  therefore,  on  the  unanimous 
recommendation  of  the  special  committee  appointed  by  the 
board  of  directors  for  the  purpose  of  recommending  a  suc- 
cessor to  the  secretary,  the  vacancy  was  directed  to  be 
filled  as  above  noted. 


MEETING  OF  THE  ELECTRIC    AUTOMOBILE 
MANUFACTURERS'  ASSOCIATION. 


The  h'lectric  Automobile  .Manufacturers'  Association, 
which  is  comi)osc(l  solely  of  manufacturers  of  electric 
])leasure  cars  and  has  as  its  object  the  promotion  of  electric 
pleasure  vehicles,  held  its  first  meeting  since  organization — 
other  than  meetings  of  its  executive  committee — at  the  Wal- 
dorf-Astoria, New  York,  on  Jan.  11,  The  association, 
which  was  founded  in  Cleveland,  Ohio,  in  September,  191 1, 
is  entirely  distinct  from  the  Electric  Vehicle  Association 
of  .America,  and  has  twelve  members  at  present,  as  fol- 
lows: Argo  I-llcctric  Vehicle  Company,  Saginaw,  Mich.; 
Anderson  I'^lectric  Car  Company,  Detroit,  Mich. ;  Babcock 
Electric  Carriage  Company,  Buffalo,  N.  Y. ;  Baker  Motor 
\'ehicle  Company,  Cleveland,  Ohio;  Broc  Electric  Vehicle 
Company,  Cleveland,  Ohio;  Borland-Grannis  Company, 
Chicago,  111.;  Columbus  Buggy  Company,  Columbus,  Ohio; 

C.  B.  Kimball  Company,  Chicago,  111. ;  Ohio  Electric  Car 
Company,  Toledo,  Ohio ;  Rauch  &  Lang  Carriage  Company, 
Cleveland,  Ohio;  Waverley  Company,  Indianapolis,  Ind., 
and  Woods  Motor  Vehicle  Company,  Chicago,  111.  The 
officers  of  the  association  are:  President,  Mr.  L.  E.  Burr, 
Woods  Motor  Vehicle  Company;  vice-president,  Mr.  R.  C. 
Norton,  Baker  Motor  Vehicle  Company ;  treasurer,  Mr.  C. 

D.  Firestone,  Columbus  Buggy  Company,  and  secretary, 
Mr.  F.  H.  Dodge,  Ohio  Electric  Car  Company.  The 
executive  committee  consists  of  Messrs.  H.  H.  Rice,  R.  C. 
Norton,  C.  L.  F.  Wieber.  L.  E.  Burr  and  F.  H.  Dodge.  The 
meeting,  which  was  attended  by  fifteen  representatives  of 
the  electric  pleasure-car  interests,  was  informal,  its  prm- 
cipal  object  being  promotion  of  acquaintanceship  among 
the  members.  Discussion  of  plans  for  mutual  benefit,  such 
as  securing  better  recognition  of  the  electric  pleasure  car 
at  automobile  shows  as  regards  space  allotment  and  forma- 
tion of  a  show  committee,  constituted  the  only  business 
features  of  the  meeting.  Meetings  of  the  executive  com- 
mittee are  held  about  once  a  month,  the  place  of  meeting 
being  determined  by  the  president  of  the  association. 


Annual  Meeting  of  the  Illuminating   Engineering 
Society. 


Boston  Engineers'  Club. 


The  annual  meeting  of  the  Illuminating  Engineering 
Society  was  held  in  the  Machinery  Club,  50  Church  Street, 
New  York,  on  Jan.  12,  following  a  dinner  at  which  Dr.  A. 
E.  Kennelly,  president  of  the  society,  acted  as  toastmaster. 
Seated  at  the  speakers'  table  were  Mr.  B.  R.  Shover,  of  the 
Association  of  Iron  and  Steel  Electrical  Engineers;  Dr. 
W.  H.  Tolman,  of  the  American  Museum  of  Safety;  Prof. 
C.  A.  Martin,  of  the  College  of  Architecture,  Cornell  Uni- 
versity; Dr.  A.  C.  Humphreys,  of  the  American  Society  of 
Mechanical  Engineers ;  Mr.  Walter  Cook,  of  the  American 
Institute  of  Architects;  Mr.  Gano  Dunn,  of  the  American 
Institute  of  Electrical  Engineers,  and  Mr.  Ira  C.  Copley, 
of  the  American  Gas  Institute.  Dr.  Kennelly  spoke  of  the 
function  of  the  society,  showing  the  exceedingly  broad 
scope  of  the  work  falling  to  it.  All  of  the  other  speakers 
brought  greetings  from  their  respective  organizations  and 
coincided  fully  with  the  desire  for  closer  co-operation 
between  the  engineering  societies  as  expressed  in  a  recent 
letter  from  the  I.  E.  S.  signed  by  Dr.  H.  E.  Ives.  Each 
speaker  in  his  turn  outlined  briefly  some  phase  of  the 
work  of  his  society  wherein  co-operation  with  the  I.  E.  S. 
would  be  very  desirable.  At  the  conclusion  of  the  meeting 
Dr.  Kennelly  announced  the  result  of  the  recent  election  as 


The  third  annual  dinner  of  engineers  practising  in  Bos- 
ton and  vicinity  was  held  at  the  Hotel  Somerset,  Boston, 
on  the  evening  of  Jan.  15,  about  400  being  in  attendance. 
The  feature  of  the  evening  from  the  engineering  standpoint 
was  the  announcement  of  the  organization  and  incorpora- 
tion of  the  Engineers'  Club  of  Boston,  at  the  culmination 
of  nearly  two  years  of  work  in  behalf  of  the  project,  which 
is  destined  to  encourage  social  intercourse  among  engineers 
and  men  interested  in  science  and  its  applications  and  to 
improve  the  standing  and  usefulness  of  the  technical  pro- 
fessions by  the  maintenance  of  a  scientific  library  and 
meeting  place.  The  club  membership  is  limited  to  500  resi- 
dent, 200  non-resident  and  fifty. life  members.  Plans  have 
been  drawn  for  remodeling  a  house  at  No.  2  Commonwealth 
Avenue,  which  will  provide  most  attractive  headquarters 
within  a  few  minutes'  walk  of  the  heart  of  the  business 
district  and  within  two  blocks  of  the  principal  subway 
lines.  It  is  expected  that  the  premises  will  be  ready  for 
occupancy  in  the  early  fall.  The  officers  are :  President, 
Prof.  Ira  N.  Hollis;  vice-presidents,  Mr.  Charles  L.  Edgar 
and  Mr.  Charles  T.  Main ;  secretary,  Mr.  Luzerne  S. 
Cowles,  loi  Milk  Street,  Boston,  and  treasurer,  Mr.  Eliot 
Wadsworth.     The  board  of  governors  consists,  in  addition 
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to  the   officers,   of   Messrs.   Charles   S.   Clark,   George  B. 

Francis,  Dugald  C.  Jackson,  J.    Henry   Neal,   Charles  L. 

Gaguebin,  Harry  J.   Horn,   Leonard   Metcalf,   Frederic  P. 
Valentine,  Charles  B.  Davis  and  William  A.  Wood. 


Annual  Meeting  of  the  Colorado  Electric  Club. 


At  the  annual  meeting  of  the  Colorado  Electric  Club, 
held  on  Jan  11,  General  Irving  Hale,  Mr.  J.  F.  Reardon  and 
Mr.  Benedict  Schubart  were  elected  directors  to  serve  for 
a  term  of  three  years.  The  constitution  was  so  amended 
as  to  increase  the  initiation  fee  from  $2  to  $5. 

The  president  of  the  club,  Mr.  W.  P.  Carstarphen,  gave 
a  short  resume  of  the  activities  of  the  club  during  the  year, 
which  included  two  dances,  a  "floor  day,"  a  banquet  in 
honor  of  the  Mayor  and  an  electric  show.  The  member- 
ship increased  from  308  to  403.  Secretary  Oehlman  stated 
that  for  his  $1  dues  each  member  has  received  about  $3 
in  benefits  of  various  kinds.  The  total  receipts  for  the  year 
were  $3255,  the  total  expenses  $1453,  leaving  a  balance  on 
hand  for  the  year  of  $1802. 


INDEPENDENTS    SEEK   TO    HAVE    GOVERNMENT 

BRING  SUIT  AGAINST   BELL  TELEPHONE 

COMPANIES. 


Representing  a  number  of  Independent  telephone  oper- 
ating companies  in  New  York  and  Pennsylvania,  Mr.  John 
H.  Wright,  general  manager  of  the  Home  Telephone  Com- 
pany, of  Jamestown,  N.  Y.,  has  written  to  the  Attorney- 
General  of  the  United  States  calling  attention  in  a  formal 
manner  to  what  he  alleges  to  be  the  facts  in  relation  to  the 
Bell  telephone  combination,  consisting  of  the  American 
Telephone  &  Telegraph  Company  and  other  companies. 
Mr.  Wright's  letter,  which  has  been  published  in  full  in 
the  newspapers,  was  dated  Nov.  4,  191 1.  The  writer  says 
that  the  plain  purpose  of  the  Bell  combination  and  each  of 
its  constituent  companies  is  to  eliminate  free  legalized  com- 
petition from  the  telephone  business.  A  long  series  of 
allegations  is  made  to  support  this  statement.  It  is  said 
that  the  Bell  combination  wants  to  purchase  a  few  pivotal 
Independent  systems  and  by  that  means  to  force  the  stock- 
holders of  the  remaining  imporant  Independent  plants  to  sell 
out  to  the  Hell  interests.  The  property  of  the  United  States 
Long  Distance  Telephone  Company,  of  Ohio,  is  cited  as  such 
a  pivotal  system. 

Mr.  Wright  recjuests  that  an  early  effort  be  made  by  the 
Department  of  Justice  to  restore  competition  in  the  tele- 
phone business  as  essential  to  the  protection  of  the  public 
and  the  inventor.  "The  Bell  conspiracy,"  said  Mr.  Wright, 
"should  be  stopped  at  its  inception,  not  at  its  completion." 
It  is  said  that  a  representative  of  the  Department  of  Justice 
has  been  in  Jamestown  in  conference  with  Mr.  Wright. 
and  it  is  possible  that  the  government  will  take  some  action 
in  response  to  the  elaborate  complaint  laid  before  it  by 
Mr.  Wright,  who  says  that  he  is  acting  on  behalf  not  only 
of  himself  but  of  other  stockholders  in  small  competing 
telephone  companies. 


PROPOSED   GOVERNMENT   OWNERSHIP   OF 
TELEGRAPH  SYSTEM. 


i  lie  Uniteil  .States  Post  Office  Department  has  made 
l)ul)lic  an  official  statement  by  Postmaster-General  Hitch- 
cock that  he  will  recommend  to  Congress  that  the  govern- 
ment acquire  the  telegraph  lines  of  the  country  and  operate 
them  as  a  part  of  the  postal  system.  This  plan  could  be 
carried  out  in  accordance  with  an  act  dated  June  23,  1874, 
as  follows : 


"The  United  States  may,  for  postal,  military  or  other 
purposes,  purchase  all  the  telegraph  lines,  property  and 
effects  of  any  or  all  companies,  acting  under  the  provisions 
of  the  act  of  July  24,  1866,  entitled  'An  act  to  aid  in  the 
construction  of  telegraph  lines  and  to  secure  to  the  govern- 
ment the  use  of  the  same  for  postal,  military  and  other 
purposes,'  or  under  this  title,  at  an  appraised  value,  to  be 
ascertained  by  five  competent  and  disinterested  persons, 
two  of  whom  shall  be  selected  by  the  Postmaster-(ieneral  of 
the  United  States,  two  by  the  company  interested  and  one 
by  the  four  so  previously  selected." 

The  Postmaster-General  states  that  the  separate  main- 
tenance of  the  postal  and  telegraph  services  under  present 
conditions  results  in  a  needless  expense.  For  example,  in 
many  small  towns  where  the  telegraph  companies  have 
offices  the  telegraph  and  mail  business  could  readily  be 
handled  by  the  same  employees. 

It  is  not  thought  that  the  proposal  of  Postmaster-General 
Hitchcock  meets  with  the  approval  of  President  Taft.  The 
report  of  the  Postmaster-General  has  not  yet  been  pre- 
sented to  the  President,  who  suggested  that  the  matter  be 
postponed  when  it  was  brought  up  in  an  earlier  report. 
Thus  far,  however,  he  has  neither  directly  approved  nor 
disapproved  of  the  plan  proposed.  The  subject  has  been 
productive  of  much  conmient,  those  favoring  it  pointing 
to  the  advantages  of  governmental  control  of  the  postal 
system,  and  those  opposing  it  pointing  to  the  socialistic 
features  of  the  movement.  Mr.  Clarence  H.  Mackay,  presi- 
dent of  the  Postal  Telegraph  Cable  Company,  stated  that 
the  telegraph  and  telephone  systems  which  would  have  to 
be  taken  over  together  are  worth  between  two  and  three 
billion  dollars  and  claimed  that  they  would  be  operated 
by  the  government  at  a  great  annual  loss,  just  as  in  Great 
Britain,  where  the  losses  on  the  telegraph  alone  up  to  date 
are   estimated    at   $175,000,000. 


Government  Investigation  of  Amateur  Wireless 
Interference. 


An  investigation  of  the  extent  of  interference  by  amateur 
wireless-telegrapli  operators  in  the  transmission  of  legiti- 
mate messages  between  ship  and  shore  stations  has  been 
undertaken  by  the  United  States  Navy  Department.  The 
inunediate  cause  of  the  investigation  was  a  delay  of  more 
than  one  hour  in  the  transmission  of  messages  of  distress 
from  the  torpedo-boat  destroyer  Terry  last  week.  During 
this  delay  the  wireless-telegraph  apparatus  on  the  vessel 
was  disabled  and  the  exact  position  of  the  ship  in  distress 
could  not  be  ascertained.  It  is  estimated  that  at  least  500 
stations  are  in  use  and  owned  by  amateur  operators  in  the 
neighborhood  of  New  York. 


THE  ELECTRIC  VEHICLE  IN  BOSTON. 


The  increasing  application  of  pleasure  types  of  cars  to 
the  field  of  lighter  commercial  service  was  the  principal 
topic  of  discussion  by  the  Boston  Electric  Vehicle  Club  on 
Jan.  10.  Mr.  H.  S.  Knowlton,  of  Boston,  occupied  the 
chair  during  the  business  meeting.  Remarks  were  made  by 
Messrs.  W.  H.  Francis.  Converse  D.  Marsh,  C.  J.  Hatch, 
P.  E.  Whiting,  L.  R.  Wallis  and  others,  special  emphasis 
being  laid  upon  the  demonstrated  fitness  of  the  lighter 
types  of  vehicles  to  meet  the  conditions  of  business  trans- 
portation as  well  as  the  requirements  of  the  fair  sex.  The 
point  was  made  that  the  electric  vehicle  is  meeting  many 
of  the  most  severe  conditions  imposed  in  covering  the  ex- 
tended territory  of  the  Boston  Edison  company,  which 
occupies  an  area  of  nearly  600  square  miles.  Representa- 
tives of  the  company  stated  tliat   runs  to  the  most  remote 
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Siihurli.iu  points  arc  cnnslantly  bcinp  made  with  electric 
machines  owiicil  hy  the  company  at  a  rate  of  speed  which 
meets  the  ilemantis  of  the  day,  and  with  ^reat  increase  in 
comfort  and  reihiction  of  fatigne  formerly  experienced  by 
officials  nsinjj  gasoline  cars.  The  latter  advantage  is  par- 
ticnlarly  apparent  in  operating  in  tlic  business  center  of 
Boston,  where  the  flexibility  and  ease  of  control  of  the 
electric  car  are  even  more  appreciated  than  in  suburban 
runs.  With  the  mileages  now  guaranteed  the  electric 
machine  can  be  operated  all  day  on  a  single  charge. 

Mr.  Hatch  slated  that  an  excellent  fieUl  for  this  type  of 
vehicle  exists  in  the  contracting  industry,  where  the  time  of 
executive  oflicials  is  extremely  valuable  and  where  it  is 
often  necessary  to  visit  several  scattered  jobs  in  a  single 
half  day.  The  consensus  of  opinion  of  those  who  discussed 
tiiis  ])hase  of  the  subject  was  that  the  introduction  of  the 
electric  machine  into  the  contracting  field  is  largely  a  mat- 
ter of  showing  that  the  higher  price  of  the  electric  car  is 
justified  by  the  great  decrease  in  its  depreciation  and  main- 
tenance assured  by  its  simplicity  of  construction.  Long 
life  is  far  more  certain  than  with  the  gasoline  outfit,  and 
everything  favors  a  low  cost  of  operation.  Mr.  W.  E. 
Eldritlge  stated  that  the  Springfield  (Mass.)  Fire  Depart- 
ment is  considering  the  purchase  of  seven  electric-vehicle 
equipments  in  addition  to  the  four  now  in  use.  Mr.  D.  C. 
Tiffany  cited  the  present  use  of  an  electrically  driven  fire- 
fighting  equipment  in  the  town  of  Hopedale,  after  about 
seven  years  of  hard  service  in  a  hilly  district.  No  one  was 
able  to  cite  any  gasoline-driven  machines  of  corresponding 
use  which  have  lasted  as  long. 

Mr.  F.  J.  Stone  presented  some  details  of  the  electric- 
vehicle  mart  which  is  to  be  operated  by  the  Public  Service 
Electric  Company  of  New  Jersey  to  May  i,  1912,  The  use 
of  the  building,  with  heat,  light,  janitor  service  and  electric 
signs,  will  be  furnished  free  by  the  company  to  electric- 
vehicle  manufacturers.  The  latter  will  place  their  cars  on 
exhibition  and  supply  their  own  attendants.  Notice  of  the 
opening  will  be  sent  to  6000  representative  families,  while 
the  circularization  of  15,000  names  will  continue  throughout 
the  period  of  operation  of  the  mart  and  140,000  special 
notices  will  appear  in  the  monthly  statements  of  the  com- 
pany's customers.  Mailing  lists  will  also  be  furnished  to 
the  vehicle  manufacturers.  The  building  is  located  in  the 
social  center  of  Newark,  directly  opposite  the  newest  and 
best  theater  in  the  city  and  in  the  same  block  with  the  lead- 
ing cafe.  In  the  ten  months  of  operation  of  the  company's 
automobile  department  124  machines  have  been  added  to 
the  list.  It  is  expected  that  the  opening  of  the  mart  will 
do  much  to  increase  the  rate  at  which  electric  machines  are 
being  added  in  the  company's  territory.  The  next  meeting 
of  the  club  will  be  held  on  Jan.  24. 


CLEVELAND  CENTRAL-STATION  SITUATION. 


Mayor  Newton  D.  Baker  of  Cleveland,  Ohio,  has  begun 
his  fight  against  the  Cleveland  Electric  Illuminating  Com- 
pany along  the  same  lines  employed  by  his  late  friend,  Mr. 
Tom  L.  Johnson.  Last  week  he  sent  a  letter  to  Mr.  Samuel 
Scovil,  vice-president  and  general  manager  of  the  company, 
in  which  it  was  asserted  that  the  people  by  approving  the 
bond  issue  of  $2,000,000  had  ordered  the  municipalization 
of  the  lighting  industry,  and  that  there  are  two  ways  in 
which  this  can  be  achieved,  either  by  purchase  on  just 
terms  of  the  property  of  the  company  or  by  the  installation 
of  competing  plants.  He,  therefore,  asks  the  company  to 
sell  to  the  city,  but  states  that  the  city  will  purchase  only 
such  of  the  property  as  will  be  useful  to  it.  A  valuation 
could  be  easily  arrived  at,  he  states,  and  it  would  be  better 
for  all  concerned  to  take  this  method  of  securing  municipal 
lighting.  Following  these  propositions,  however,  he  adds 
that  he  proposes  to  develop  the  municipal  system  rapidly. 


the  intimation  appearing  to  be  that  if  the  company  does  not 
sell  it  will  be  driven  from  the  field  by  competition. 

In  arriving  at  a  valuation  of  the  pniperty  and  at  just 
what  portion  of  it  the  city  should  purchase,  Mayor  Baker 
suggests  that  an  arbitration  committee  be  formed  by  the 
selection  of  one  member  by  the  city  and  one  by  the  com- 
pany, with  Mr.  !•'.  II.  Golf,  president  of  the  Cleveland  Trust 
Com|)any,  as  the  third  member.  Mr.  (joff  served  as  the 
rci)resentalive  of  the  Cleveland  Railway  Company  in 
negotiations  with  Mayor  Johnson,  it  will  be  recalled. 

At  a  meeting  of  the  Council  conunittce  on  finance  and 
ai)proprialions  on  Thur.sday  Councilman  liaserodt  sug- 
gested that  Director  of  Public  Service  S])ringborn  begin 
arrangements  for  a  downward  revision  of  the  rates  charged 
by  the  two  small  municipal  plants.  He  said  that  the  Coun- 
cil would  take  up  the  question  of  regulating  the  rates  of 
the  Cleveland  IClcctric  Illuminating  Company  soon,  and  he 
thought  it  only  fair  that  the  city  should  see  to  its  own 
rates  first  and  not  ask  the  company  to  go  below  them. 

In  reply  to  Mayor  Baker,  Vice-president  Scovil,  of  the 
Cleveland  Electric  illuminating  Company,  said  his  company 
and  its  predecessors  have  for  more  than  twenty-five  years 
past  Ijccn  making  continuous  and  large  investments  in  its 
property  with  a  view  of  having  a  permanent  investment 
with  a  fair  earning  capacity  secured  to  it  by  the  furnishing 
of  its  service  to  its  patrons  at  reasonable  prices.  The  com- 
pany, he  said,  has  consistently  refused  to  sell  at  various 
times,  and  has  every  confidence  in  the  continued  stability 
of  its  investment,  expecting  to  make  in  the  future,  as  in 
the  past,  a  reasonable  return  thereon. 

The  administration  has  taken  the  reply  to  mean  a  refusal 
to  negotiate.  The  annual  meeting  of  the  company  will  be 
held  on  Jan.  24,  and  this  correspondence  will  be  presented 
to  the  new  board  of  directors  after  that. 

Some  days  ago  Mayor  Baker  announced  the  selection  of 
Mr.  A.  B.  Dupont  as  consulting  engineer  for  the  new 
municipal  lighting  project.  The  salary  is  reported  to  be 
$1,000  per  month.  Mr.  Fred  W.  Ballard,  for  nine  years 
chief  consulting  and  constructing  engineer  of  the  Sherwin- 
Williams  Company,  has  been  selected  as  the  engineer  to 
build  the  plant,  at  a  salary  of  $7,000  per  annum.  Mr.  W.  J. 
Critchley  is  the  chief  draftsman  for  the  office. 

Mr.  Ballard,  in  an  interview,  said  that  the  plant  will 
supply  service  at  a  flat  rate  of  3  cents  per  kw-hour,  and 
adds  that  the  idea  that  the  large  consumer  may  have  a 
lower  rate  than  the  small  one  in  order  to  equalize  the  load 
on  the  plant  is  a  fallacy,  and  that  this  has  become  a  custom 
merely  "because  the  other  fellow  does  it."  He  expects  the 
new  plant  to  be  completed  in  eighteen  months. 

The  Cleveland  Electric  Illuminating  Company  does  not 
appear  greatly  concerned  because  of  all  the  announced  prep- 
arations. Last  week  an  application  was  filed  with  the 
Public  Service  Commission  at  Columbus  for  the  expenditure 
of  $2,793,818.  Included  in  this  is  the  cost  of  an  ofifice  build- 
ing on  the  site  of  the  Lyceum  Theater,  on  the  Public 
Square,  $339,350.  In  addition  the  company  wants  to  spend 
$607,750  in  the  enlargement  of  its  plant  on  the  lake  shore 
and  $547,272  on  underground  cable  and  conduit.  A  pro- 
posed steam-heating  plant  at  Euclid  Avenue  and  East 
Fifty-fifth  Street  will  cost  $125,120.  Some  time  ago  the 
company  asked  for  permission  to  issue  $1,500,000  new  stock 
and  $1,500,000  additional  bonds. 


PENSION  SYSTEM  AND  MUTUAL  BENEFIT  ASSO- 
CIATION IN  MILWAUKEE.  £ 

Announcement  is  made  that  The  Milwaukee  Electric 
Railway  &  Light  Company  and  associated  companies  have 
established  a  pension  system,  loan  fund  and  mutual  benefit 
association,  the  arrangement  going  into  effect  on  Jan.  i, 
1912.      Besides  the   company   named,   the   plan   affects  the 
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employees  of  tlie  Milwaukee  Light,  Heat  &  Traction  Com- 
pany, Milwaukee  Central  Heating  Company,  Racine  Gas 
Light  Company,  Kenosha  Gas  &  Electric  Company  and 
Watertown  Gas  &  Electric  Company.  About  3500  persons 
are  employed  by   these  companies. 

The  pension  system  provides  that  any  employee  with  a 
record  of  fifteen  years'  continuous  service  or  more  may  be 
retired  upon  request  at  the  age  of  sixty,  with  a  pension  for 
life.  At  the  age  of  seventy  any  employee  who  has  been  in 
the  service  of  the  company  for  fifteen  continuous  years  or 
more  shall  be  retired  with  a  pension  for  life.  The  pension 
is  ascertained  by  multiplying  the  number  of  years  of  the 
employee's  service  hy  1^2  per  cent  of  the  average  annual 
pay  received  during  the  last  ten-year  period  of  service, 
provided  that  the  pension  shall  not  be  less  than  $240  a 
year  nor  more  than  $750. 

By  the  establishment  of  a  loan  fund  deserving  employees 
may  borrow  money  from  the  company  to  meet  emergencies 
without  paying  interest.  Payment  is  made  in  stated  sums 
at  each  pay  day. 

The  Employees'  Mutual  Benefit  Association  is  to  provide 
medical  attendance  and  sick  benefits  and  pay  death  losses 
of  not  less  than  $300.  The  initiation  fee  will  be  $1  and 
the  dues  50  cents  a  month.  The  companies  will  contribute 
to  this  association  an  amount  equal  to  that  contributed  b 
the  employees  and  will  in  addition  defray  all  the  expenses 
of  conducting  the  business  except  the  fees  of  the  physicians. 
The  management  of  the  association  will  be  in  the  hands  of 
trustees  elected  both  by  the  employees  and  by  the  com- 
panies. 


MAINTAINING  ARC-LAMP  SERVICE  AT  EQUITABLE 
BUILDING  FIRE  IN  NEW  YORK. 


During  the  conflagration  which   destroyed  the   immense 
Equitable  Building  on  Broadway,  New  York,  last  week  one 


Temporary     Arc     Lamp     on     Equitable     Building     Site. 

of  the  lamp-posts  on  the  soullnvcst  corner  of  Broadway  and 
Cedar  Street  was  destroyed.  The  rapidity  with  which 
service  was  restored  affords  an  instance  of  the  difficulties 
oftentimes  confronting  electric-light  companies  in  emer- 
gencies of  this  kind.  The  accompanying  illustration  shows 
the  temporary  arc-lamp  support  erected  immediately  after 
the  regular  post  was  destroyed,  and  gives  some  idea  of  the 


immense  amount  of  ice  encountered.  It  is  worthy  of  note, 
also,  that  the  arc  lamps  on  the  side  streets  and  on  Nassau 
Street  were  in  regular  operation,  even  though  they  were 
almost  hidden  by  ice.  The  maintenance  of  this  electric 
service  was  not  only  creditable  to  the  New  York  Edison 
Company,  but  it  aided  the  fire  department  in  its  work  at 
night.  The  appearance  of  the  building,  covered,  as  it  was, 
entirely  with  ice,  was  at  once  beautiful  and  awful  by  day, 
and  at  night  the  effect  was  heightened  under  the  rays  of 
the  electric  lamps. 


ILLUMINATION    OF   ST.    PATRICK'S    CATHEDRAL 
IN    HONOR  OF  CARDINAL  FARLEY. 


In  conjunction  with  the  celebration  attending  the  return 
to  New  S^ork  of  Cardinal  Earley,  on  Jan.  17,  St.  Patrick's 
Cathedral,  on  Fifth  Avenue  at  Fiftieth  Street,  was  outlined 
in  light.  The  scheme,  as  shown  in  the  accompanying  en- 
graving, embraced  all  of  the  arches,  buttresses,  windows, 
doors  and  all  of  the  horizontal  and  vertical  lines,  in  addition 
to  the  two  great  spires,  the  crosses  surmounting  which 
tower  340  ft.  above  the  sidewalk.  Over  the  main  entrance 
was  outlined  in  colored  lamps  the  coat-of-arms  of  the 
Cardinal,  comprising  a  shamrock  with  two  eagle  heads  on 
the   left   and   two   doves   on   the   right.     The   lighting   was 


St.    Patrick's    Cathedral. 

plainicd  by  Messrs.  C.  R.  Lamb  and  II.  P.  Poole,  ecclesias- 
tical architects,  in  consultation  with  officials  of  the  New 
York  ICdison  Company.  The  Elblight  system  was  used 
extensively  on  the  spires,  and  the  steeplejacks  intrusted 
with  the  work  were  provided  with  electric  heating  pads  in 
order  to  protect  them  from  the  intense  cold,  electric  circuits 
being  maintained  for  this  purpose. 
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It  is  cstiiu.iUil  tlial  appioxiiiialcly  -'/.ikhj  S-cp  laiiip.s  were 
rc(iiiiral  in  oiitlinitijj  the  l)uil(liii{;  ami  some  jo  miles  of 
wire.  A  mile  of  independent  low-tension  feeders  was  run 
undergronnd  from  the  lulison  substation  at  l'"ifty-tliird 
Street  and  Sixtli  Avenue  to  and  around  the  catiiedral  to 
supply  the  enerjjy.  Surrounding  the  cathedral  were 
arranj^jed  twenty-four  five-lamp  j;ilded  tungsten  standards 
e(iui|>i)ed  with  150 watt  lamps.  All  of  the  switches  of  the 
decorative  liKhtinj;  circuits  were  closed  on  the  evening  of 
Ian.  17,  and  tiie  entire  lighting  .system  was  controlled  from 
the  I'Mison  substation.  By  this  means  the  illumination  was 
brought  up  grailually,  after  the  manner  pursued  at  the  I'an- 
American   I'.xposition  at  Buffalo. 

Special  lighting  was  also  arranged  for  the  interior,  the 
whole  scheme  within  being  radically  changed.  I'orty-watt 
tungstens  replaced  the  2100  i6-cp  carbon  filanient  lamps, 
and  the  seven  great  chandeliers,  130  ft.  above  the  floor,  five 
in  tlic  nave  and  one  in  each  of  the  transepts,  were  lowered 
consitlerably.  The  lamps  around  the  columns  were  also 
changed.  The  sanctuary  illumination  was  modified  to 
acceiUuate  the  beauty  of  the  marble  altar  and  rcredos.  the 
altar  itself  remaining  untouched.  This  portion  of  the  cathe- 
dral will  be  illuminated  from  lamps  concealed  behind  the 
piers,  while  a  chandelier  will  be  placed  over  the  vault  where 
the  archbishops  are  buried.  The  task  of  wiring  the  spires 
was  exceedingly  difficult,  and  the  effect  of  the  wind  on  the 
lighting  circuits  is  evidenced  in  the  photograph. 


STREET  LIGHTING. 


At  a  meeting  of  the  New  York  Section  of  the  Illumi- 
nating Engineering  Society  held  on  Jan.  11  Mr.  H.  Thurs- 
ton Owens,  of  New  York,  presented  a  paper  entitled  "A 
Resume  of  Street-Lighting  Conditions,  with  Special  Refer- 
ence to  New  York."  The  speaker  outlined  the  four  chief 
purposes  to  be  accomplished  by  artificial  street  lighting  as 
follows:  The  prevention  of  crime,  the  prevention  of  acci- 
dent, the  beautifying  of  the  city,  and  increasing  business. 
In  New  York,  where  there  are  2000  miles  of  street,  there 
are  80,400  lamps  operated,  at  an  annual  cost  of  $3,170,000. 
Views  were  shown  of  typical  street-lighting  equipments  in 
New  York  and  elsewhere,  both  by  day  and  by  night. 

Mr.  G.  S.  Barrows,  of  Philadelphia,  described  various 
forms  of  high-pressure  gas-lighting  units  suitable  for  illu- 
minating streets.  These  units  are  operated  at  a  pressure  of 
from  2  lb.  to  3  lb.  They  have  not  been  introduced  on  a 
large  scale  in  America,  although  installations  containing 
not  over  eight  lamps  are  to  be  found  in  several  of  the 
cities.  Mr.  Johnston,  of  Cleveland,  described  incandescent 
electric-lighting  equipments  suitable  for  street  lighting.  He 
stated  that  incandescent  electric  lamps  were  installed  for 
street  lighting  in  from  200  to  300  towns  and  cities  during 
the  past  year.  One  of  the  notable  installations  is  that  of 
Warren,  Ohio,  which  has  been  much  advertised.  In  Niles, 
Ohio,  which  is  not  far  distant  from  Warren,  use  will  be 
made  of  attractive  bronze  posts,  upon  which  will  be  mounted 
twenty-four  five-lamp  street-lighting  equipments  and  sixty 
three-lamp  standards.  The  author  stated  that  the  popular 
lighting  standard  is  one  arranged  for  five  lamps,  four  of 
which  are  pendent.  He  claimed  that  the  pendent  position 
of  the  lamps  is  far  preferable  to  the  upright,  from  the  point 
of  view-  of  the  effectiveness  of  the  illumination. 

Mr.  S.  L.  E.  Rose,  of  Schenectady,  described  a  recently 
introduced  luminous-arc  lamp  equipment  for  use  with  orna- 
mental posts.  A  description  of  this  unit  was  given  in  our 
issue  for  Dec.  23.  page  1525,  as  installed  in  New-  Haven. 
Conn.  Use  is  made  of  the  magnetite  type  of  lamp,  with 
the  operating  mechanism  placed  below  the  globe  rather  than 
above  according  to  the  usual  construction.  The  life  of  the 
lower,  or  magnetite,  electrode  is  from  150  to  170  hours, 
and  that  of  the  upper,  or  copper,  electrode  is  from  3000  to 


400U  hours.  1  he  lamp  i^  designed  to  coiisuiiie  0.0  amp  at 
from  75  to  80  volts  at  the  arc,  and  produces  about  2000  cp. 

Dr.  Louis  Hell,  of  Boston,  remarked  that  the  New  Haven 
etjuipmeiit  represents  a  good,  simple  solution  of  the  street- 
lighting  problem.  However,  not  all  street  lighting  desig- 
nalc<l  as  decorative  can  be  considered  gotjd.  Much  of  it  is 
built  with  a  view  to  supposed  economy,  and  the  result  has 
been  a  gaudy  c(iuipinent.  Decorative  lighting  efjuipments 
at  the  present  time  arc  in  a  process  of  evolution,  and  there 
arc  excellent  reasons  for  believing  that  the  final  results 
will  be  highly  satisfactory. 

Mr.  J.  R.  Cravath,  of  Chicago,  called  attention  to  the 
fact  that  a  movement  is  on  foot  in  Chicago  looking  toward 
the  installation  of  io,oco  long-burning  arc  lamps.  The 
original  intention  was  to  mount  these  lamps  at  an  extremely 
low  height,  but,  the  attention  of  the  city  officials  being 
directed  to  the  inadvisability  of  a  low  mounting  height,  they 
will  probably  arrange  to  have  the  lamps  hung  at  a  height 
of,  say,  30  ft.  A  recent  test  showed  that  more  satisfactory 
results  are  obtained  when  the  lamps  are  placed  uniformly 
along  one  side  of  the  street  than  when  they  are  staggered 
along  both  sides  of  the  street.  This  result  is  attributable 
to  the  much  better  uniformity  of  the  light  when  lamps  are 
on  one  side  rather  than  on  two  sides.  Moreover,  where 
underground  conduits  are  employed  it  is  cheaper  to  place 
the  lamps  on  one  side. 

Mr.  Philander  Betts,  of  Newark,  X.  J.,  consulting  engi- 
neer of  the  Public  Utility  Commission  of  New  Jersey,  re- 
marked that  oftentimes  a  town  will  expend  considerable 
money  on  decorative  lighting  in  its  more  congested  districts, 
while  ignoring  the  absolute  necessity  for  adequate  lighting 
in  the  outlying  districts  in  order  to  minimize  crime. 

Mr.  H.  W.  Hillman,  of  New  Haven,  stated  that  in  New 
Haven  liberal  use  is  made  of  both  electric  power  and  light. 
The  20oo-cp  luminous-arc  lamps  are  placed  at  intervals  of 
88  ft.  and  staggered  on  opposite  sides  of  the  street.  He 
stated  that,  although  tests  had  not  been  made,  the  minimum 
illumination  is  probably  2  ft. -candles,  which  is  very  high 
according  to  street-lighting  standards.  He  entered  a  plea 
for  an  increase  in  the  use  of  light  for  all  purposes.  Mr. 
Frederick  D.  Adam,  of  New  Haven,  claimed  that  everyone 
in  that  city  is  pleased  with  the  new  lighting  equipment  and 
points  to  it  with  pardonable  pride. 

Mr.  A.  J.  Marshall,  as  secretary  of  the  section,  an- 
nounced that  at  the  February  meeting  the  general  subject 
for  discussion  will  be  acuity.  At  the  March  meeting  the 
general  subject  will  be  photography,  a  paper  dealing  with 
this  subject  being  presented  by  Dr.  Herbert  E.  Ives.  At 
this  meeting  there  will  also  be  exhibited  a  kinemacolor 
process  of  producing  motion  pictures  in  nature  colors.  The 
April  meeting  will  be  devoted  to  the  subjects  of  marine 
lighting  and  mine   lighting. 


METER  DECISION   IN   MASSACHUSETTS. 


The  full  bench  of  the  Supreme  Judicial  Court  of  Massa- 
chusetts has  issued  a  decision  sustaining  the  Amesbury  & 
Salisbury  Gas  Company  in  the  case  of  the  company  versus 
C.  J.  Gibney,  of  Haverhill,  the  suit  having  been  brought  by 
the  company  to  recover  rent  due  on  tw^o  gas  meters  which 
were  located  in  the  summer  residences  of  the  defendant. 
The  company  alleged  that  $10  was  due  for  the  year  1907 
and  $5  for  1908.  The  meters  were  of  the  coin-in-the-slot 
variety,  and  the  gas  could  be  turned  on  only  by  the  insertion 
of  a  quarter-dollar,  and  the  meters  automatically  shut  off 
the  gas  when  a  certain  quantity  had  flowed  through  them. 
In  each  of  the  years  mentioned  the  gas  company  charged 
as  "rent  due"  the  amount  of  the  difference  between  $7  per 
meter  and  the  sum  taken  out  of  the  meter  during  the  year. 
Before  1907  the  gas  company  had  made  no  charge  for  the 
use  of  meters.     Testimony  was  given  for  the  company  that 
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before  the  year  1907  it  sent  notice  to  every  consumer  who 
was  furnished  with  slot  meters  stating  that  the  company 
intended  to  "enforce  the  law  allowing  the  gas  company 
to  get  $7  from  each  consumer  as  a  minimum,  and  that  if 
that  amount  was  not  paid  his  meters  would  be  removed  and 
the  supply  of  gas  stopped."  In  the  lower  court  the  jury 
rendered  a  verdict  for  the  company  to  the  amount  of  the 
1908  charge.  The  upper  court  says  that  the  season  for 
furnishing  gas  by  the  company  to  the  summer  resort  did 
not  exceed  four  months  per  year;  that  during  the  season 
of  1908  the  company's  meters  for  the  use  of  which  the 
action  was  brought  were  in  the  defendant's  houses  at  his 
request;  that  before  1908  the  defendant  received  due  notice 
of  the  company's  intended  charge ;  that  under  the  circum- 
stances the  defendant  never  expected  to  have  the  gas 
turned  on  except  for  the  usual  annual  season  of  four 
months,  and  that  he  never  requested  the  company  to  turn 
it  on  at  any  other  time ;  that  he  made  no  reply  to  the  com- 
pany's communication  nor  asked  the  company  to  remove 
the  meters,  but  actively  used  them  in  procuring  gas  for  his 
use  during  the  whole  season  of  1908  without  making  any 
protest  whatever.  The  decision  points  out  that  as  a  natural 
inference  from  these  findings  the  jury  might  further  find 
that  the  defendant  assented  to  the  terms  of  the  notice  and 
that  the  meters  were  used  by  him  in  compliance  therewith; 
that  these  terms  entered  into  the  contract  between  him  and 
the  plaintiff,  and  that,  in  accordance  with  the  contract  thus 
established,  there  were  due  to  the  plaintiff  the  sums  named. 
The  court  also  states  that  there  is  nothing  in  the  Revised 
Laws  (Chapter  58,  Sec.  12),  upon  which  the  defendant 
relies,  inconsistent  w-ith  the  making  of  such  a  contract. 


ILLINOIS    LEGISLATIVE    INVESTIGATION    OF 
REGULATION  OF  PUBLIC   UTILITIES. 


Considerable  activity  has  been  shown  by  the  Illinois 
Legislative  Public  Utilities  Commission,  which  is  the  name 
of  the  joint  committee  of  senators  and  representatives  of 
the  Illinois  Legislature  appointed  in  May,  191 1,  to  make 
a  study  of  the  subject  of  state  regulation  of  public  utilities 
with  the  view  of  advising  the  Legislature  on  the  creation 
of  a  public-service  commission  in  Illinois,  which  has  been 
the  object  of  a  number  of  bills  introduced  in  the  Legisla- 
ture. Notwithstanding  the  fact  that  the  Legislature  failed 
to  make  any  appropriation  for  the  expense  of  the  investiga- 
tion, the  committee  has  gone  ahead  on  its  own  responsi- 
bility, making  trips  to  other  states  and  to  various  portions 
of  Illinois  collecting  information  on  the  subject  from  all 
available  sources.  A  clerk,  an  official  reporter  and  a 
sergeant-at-arms  accompany  the  committee,  which  believes 
that  the  Legislature  will  reimburse  it  for  the  outlay  in- 
volved. The  committee  consists  of  five  senators  and  five 
representatives,  Senator  John  Dailey,  of  Peoria,  being 
chairman. 

The  first  public  meeting  was  held  in  Chicago  on  July  13 
last.  After  that  the  committee  visited  Madison,  Wis.;  New 
York  City,  Albany,  N.  Y.,  and  Boston  to  familiarize  itself 
with  the  methods  of  the  public-service  commissions  in 
Wisconsin,  New  York  and  Massachusetts.  The  next  tour 
was  in  the  southwestern  portion  of  Illinois,  hearings  being 
held  in  Cairo,  Marion,  Carbondale,  Murphysboro,  East  St. 
Louis  and  Alton  during  the  week  of  Nov.  13-17.  City 
ofiicials,  managers  of  public-utility  properties  and  others 
were  invited  to  state  their  views  at  public  meetings,  and 
considerable-  interest  was  manifested.  After  the  holidays 
the  committee  got  an  early  start  in  the  new  year,  and  from 
Jan.  8  to  II,  inclusive,  it  gave  hearings  in  Carlinville. 
Springfield,  Peoria,  Bloomington,  Decatur,  Danville  and 
Urbana.  These  cities  are  on  the  interurban  electric  lines 
of  the  Illinois  Traction  System,  in  the  middle  of  the  State, 
and  the  committee  arranged  for  a  private  car  and  traveled 


in  comfort,  Mr.  C.  A.  \\  illoughby,  of  Peona,  bemg  master 
of  transportation.  The  weather  was  extremely  cold,  how- 
ever, and  the  itinerary  was  curtailed  on  that  account.  The 
last  meeting  was  at  the  University  of  Illinois,  but  was  very 
short,  owing  to  the  fact  that  half  a  dozen  professors  con- 
stituted the  entire  audience.  Dean  Kinley  placed  the  re- 
sources of  the  university  at  the  disposal  of  the  committee 
and  offered  to  draw  up  a  memorandum  on  indeterminate  or 
perpetual  franchises,  to  which  subject  he  has  given  some 
study.  Senator  Dailey  said  that  the  committee  would  be 
glad  to  have  this  assistance,  but  pointed  out  that  in  Illinois 
there  might  be  constitutional  objections  to  the  perpetual 
franchise,  and  that  the  legal  aspects  of  the  question  must 
be  considered.  The  dean  agreed  to  this  and  said  that  in 
the  public-service-commission  bill  that  he  had  drawn  up, 
by  request,  and  which  was  introduced  in  the  Legislature 
about  a  year  ago,  the  indeterminate  franchise  was  omitted. 
No  more  hearings  will  be  held  by  the  committee  until 
spring  probably.  Then  other  Illinois  cities  will  be  visited, 
and  the  present  plan  contemplates  a  final  public  meeting  in 
Chicago.  The  committee  will  report  at  the  biennial  session 
of  the  Legislature  next  winter.  It  may  recommend  that  a 
public  service  commission  be  established,  but  it  does  not 
follow  that  this  reconmiendation  will  be  enacted  into  law, 
for  the  politicians  from  Chicago  and  other  cities  are  apt  ta 
favor  "home  rule"  for  public-utility  regulation,  and  they 
may  muster  sufficient  force  to  defeat  any  bill  that  does  not 
meet  their  ideas. 


PUBLIC   SERVICE   COMMISSION    NEWS. 


.\EVV   YOKK   C0M.MISSI0.\. 

The  Public  Service  Commission,  Second  District,  has 
granted  permission  to  the  Catskill  Traction  Company  to  con- 
struct an  extension  of  its  trolley  line  from  Leeds  to  Cairo, 
a  distance  of  approximately  7  miles,  all  in  Greene  County. 
When  this  line  is  built  the  Catskill  Traction  Company  will 
operate  a  line  of  about  12  miles  in  length.  The  building  of 
the  extension  was  strongly  opposed  by  the  Catskill  Moun- 
tain Railway,  which  parallels  the  authorized  extension, 
upon  the  ground  that  the  extension  is  unnecessary  and  that 
it  will  seriously  damage  the  existing  railroad  property. 
Although  the  proposed  extension  track  parallels  the  exist- 
ing steam  line  between  Catskill  and  Cairo,  the  steam  line 
departs  from  the  highway,  and  the  proposed  electric  line 
would  therefore  serve  the  local  traffic  along  the  highway 
better  than  the  steam  line  does,  and,  while  the  summer  train 
service  between  Cairo  and  Catskill  provided  by  the  steam 
line  appears  to  be  adequate,  the  electric  service  through  the 
winter  would  be  a  great  convenience  to  the  residents  of 
this  region.  It  is  believed  that  the  operation  of  the  pro- 
posed trolley  line  by  giving  a  regular  and  frequent  service 
at  low  rates  of  fare  and  maintaining  this  service  during 
the  winter  when  the  steam  line  discontinues  operation  would 
be  a  decided  public  convenience  to  the  permanent  residents 
in  the  locality  and  of  value  to  the  summer  population. 
Before  granting  the  application  the  commission  required 
that  the  bond  issue  for  this  extension  shall  not  exceed 
$80,000  par  value,  or  $11,900  per  mile.  The  balance, 
amounting  to  about  $60,000,  is  to  be  supplied  by  issuing 
6  per  cent  cumulative  preferred  stock  to  be  sold  at  par.  It 
is  understood  that  thi.s  stock  will  be  taken  principally  by 
local  investors  who  are  familiar  with  the  business  which  it 
is  proposed  to  develop  by  the  new  extension. 

Hearings  were  continued  Jan.  11  and  16  before  Com- 
missioner Maltbie,  of  the  Commission  for  the  First  Dis- 
trict, on  the  charges  by  stationary  engineers  in  New  York 
City  that  discriminatory  rates  are  given  by  the  New  York 
Edison  Company  to  large  users  of  energy.  M  the  hearing 
on  the  afternoon  of  Jan.  11  the  auditor  of  the  Edison  com- 
pany was  again  called  and  examined  upon  the  annual   re- 
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port  111'  till-  (.•oiiipany,  and  upon  pmlist.-*  iiKuU-  liy  tin-  cmii 
l)aiiy  ajjaiiist  special  fraiiclii.sf  asscs.siiu'iils.  lli-  was 
f.xaniincil  on  Jan.  lO  upi>ii  the  various  costs  ciitcriiij;  into 
tlic  total  Cost  to  tlic  coiii|)aiiy  of  produciiij;  energy  and  upon 
tlic  total  returns  fri)ui  the  sale  of  energy.  The  chief 
engineer  of  the  Department  of  Gas  and  Klectricity  of 
New  Nork  was  called  Jan.  id  li\  counsel  for  the  complain- 
ants, and  this  e.xaminatioii  occupied  the  major  part  oi  the 
hearing.  He  was  questioned  upon  the  system  used  by  the 
Hdi.son  company  in  bidding  for  city  lighting  upon  the  rates 
for  city  service  and  upon  conjunctional  service  to  city 
buildings  within  a  loo-ft.  radius  from  point  of  service 
entry.     The  iu\t  luaring  is  scheduled  for  Jan.  _\v 

Ni:W    JKKSKV    rOM  MISSION. 

The  Board  of  Public  Utility  Commissioners  of  New 
Jersey  had  a  number  of  matters  on  its  calendar  for  the 
current  week.  On  Jan.  16  the  board  continued  at  Trenton 
the  hearing  in  the  investigation  of  rates  charged  by  the 
Public  Service  Electric  Company.  On  Jan.  19  the  board 
met  in  Jersey  City  to  hear  several  complaints  affecting  tele- 
phone   companies. 

The  board  has  approved  the  application  of  the  Stone 
Harbor  l\Iectric  Light  &  Power  Company  to  issue  $58,700 
bonds  and  $21,000  capital  stock,  of  which  $5,000  is  to  be 
used  for  working  capita!  and  $16,000  for  expenses  in  con- 
nection with  organization,  etc.,  from  June  i,  1910,  to 
Aug.   I,  1912. 

The  board  has  ordered  the  Riverside  Traction  Company 
to  give  free  transportation  to  members  of  the  township 
committee  and  the  township  clerk  of  Bordentown  Township 
while  traveling  in  the  performance  of  their  official  duties. 
This  was  required  by  an  ordinance  of  the  township  which 
had  been  accepted  by  the  company,  and  it  was  the  opinion 
of  the  board  that  this  constituted  an  obligation  which  the 
company  should   fulfil. 

The  board  has  dismissed  the  complaint  of  Bordentown 
Township  that  the  Riverside  Traction  Company  refuses  to 
carry  school  children  at  a  reduced  rate  of  fare,  it  appear- 
ing that  there  was  no  obligation  resting  upon  the  company 
requiring  transportation  at  the  reduced  rate  and  that  noth- 
ing was  developed  to  show  that  the  regular  charge  of  the 
company  is  unreasonable. 

MARYLAND   COMMISSION. 

The  annual  report  of  the  commission  shows  that  a  total 
of  283  cases  were  disposed  of  during  the  year  out  of  390 
cases  filed.  .Of  these  ninety  had  a  public  hearing,  an  aver- 
age of  one  every  four  days.  Issues  of  stock  and  bonds  by 
various  corporations  upon  the  authorization  of  the  commis- 
sion amounted  during  the  year  to  $47,765,300,  which  brings 
the  capital  of  public-utility  companies  under  the  supervision 
of  the  commission  up  to  $1,772,578,669.  This  comprises  in- 
vestments in  280  corporations.  The  electric  light  and  powder 
companies  are  said  to  be  in  much  more  satisfactory  con- 
ditions than  are  the  gas  companies.  Hope  is  held  out  by 
the  board  that  some  satisfactory  adjustment  of  the  com- 
plaints in  regard  to  the  rates  charged  by  the  Consolidated 
Gas,  Electric  Light  &  Power  Company  may  be  made  during 
1912.  A  stricter  and  more  positive  definition  of  the  com- 
mission's power  is  one  of  the  principal  pieces  of  legisla- 
tion advised.  Among  the  most  important  decisions  of  the 
commission  was  the  recent  telephone  decision  abolishing 
the  flat  rate  to  business  houses. 

MASSACHUSETTS    COMMISSION. 

The  Boston  Transit  Commission  has  made  public  its 
seventeenth  annual  report  to  the  City  Council.  The  report 
reviews  the  progress  made  during  the  past  fiscal  year  upon 
the  Boston  connection  of  the  Cambridge  subway,  and  in- 
cludes much  information  of  interest  to  engineers  bearing 
upon  traffic  investigations  in  Boston  proper.  About 
$18,000,000  has  been  expended  by  the  commission  in  sub- 


way work  since  its  organization.  In  the  near  future  the 
commission  will  build  a  two  track  subway  under  the  Hack 
Hay  from  the  (harlesgate  district  to  Park  .Street  by  way  of 
Newbury  and  Hoylston  Streets,  and  will  exten<l  the 
Cambridge  subway  to  the  South  Station  and  thence  to  the 
vicinity   of  Andrew   Square,   Dorchester. 


Massachusetts  Legislative  News. 


A  bill  has  been  introduced  i)roviding  that  a  corporation 
organized  under  the  so-called  business  corpcjration  law 
shall  not,  without  legislative  authority,  own  or  control 
more  than  10  per  cent  of  the  capital  stock  of  a  gas,  electric 
light,  heat  or  power  company  organized  in  the  State.  I 

Two  bills  have  been  filed  providing  for  the  electrification         I 
of  steam  railroads  in  the  Boston  metropolitan  district,  and 
it   is   anticipated   that   the   vigorous   campaign    which    was         1 
waged  last  year  to  secure  this  improvement  will  be  carried         I 
forward  with  renewed  energy  at  the  present  session.     One  j 

bill.  House  Bill  No.  127,  provides  for  electrification  within         | 
a    lo-mile   radius   of   Boston  terminals  by  July,    191 5,  with  j 

the  submission  of  plans  in  detail  to  the  Railroad  Commis- 
sion by  1913.  The  other,  House  Bill  No.  195,  provides  for 
electrification  within  the  metropolitan  park  district  by  July, 
1922,  subject  to  the  jurisdiction  of  the  Railroad  Commis- 
sion. 


Current  News  and  Notes. 


Boston  Edison  Section,  N.  E.  L.  A. — The  first  meeting 
of  the  Boston  Edison  Section  of  the  National  Electric  Light 
Association  for  1912  was  held  on  Jan.  16.  Mr.  E.  C.  Kim- 
ball read  an  exhaustive  paper  upon  "Handling  Complaints," 
this  being  followed  by  a  lantern-slide  talk  upon  the  "Recent 
Power  Station  Improvements  of  the  Boston  Elevated  Rail- 
way Company,"  which  was  given  by  Messrs.  C.  W.  E. 
Clark  and  E.  N.  Lake,  of  the  Stone  &  Webster  Engineer- 
ing Corporation,  Boston. 


Xew  York  Companies'  Section,  N.  E.  L.  A. — At  the 
meeting  of  the  New  York  Companies'  Section  of  the 
N.  E.  L.  A.  held  on  Jan.  15  Mr.  T.  C.  Martin  spoke  on 
"The  General  Utility  Company  Employee,  His  Relation  to 
the  Company  and  to  the  Public."  The  meeting  was  also 
addressed  by  Mr.  Franklin  Matthews,  who  gave  an  illus- 
trated lecture  on  the  "Trip  of  the  Atlantic  Fleet  Around 
the  World."  Mr.  Matthews  accompanied  the  fleet  in  its 
cruise  as  the  representative  of  the  Sun,  of  New  York  City, 
and  his  anecdotes  and  descriptions  were  most  entertaining. 
The  program  concluded  with  music  and  refreshments  as 
usual. 


Boston  Electrical  Luncheon  Club. — Great  enthusiasm 
was  the  characteristic  feature  of  the  meeting  of  the 
Luncheon  Club  Branch  of  the  New  England  Section  of 
the  National  Electric  Light  Association  at  Boston  on 
Jan.  19.  By  Wednesday  night,  nearly  two  days  before  the 
meeting,  over  200  acceptances  had  been  received  at  the 
office  of  the  secretary.  The  program  consisted  of  five- 
minute  talks  by  Presid-ent  C.  L.  Edgar  of  the  Boston 
Edison  company  and  Messrs.  C.  B.  Davis,  G.  M.  Bates,  H. 
B.  Gilmore,  F.  A.  Houston  and  E.  K.  Hall.  For  the 
present  the  luncheon  meetings  will  be  held  every  Friday 
at  12:30  p.  m.  It  is  expected  that  these  meetings  will  do 
much  to  develop  a  co-operative  spirit  in  the  electrical 
fraternity. 
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Electric  Club  of  Chicago. — At  the  meeting  of  the 
Electric  Club  of  Chicago  on  Jan.  10  President  Niesz  an- 
nounced a  nominating  committee,  consisting  of  Messrs, 
A.  L.  Millard,  Robert  S.  Mitten  and  \V.  R.  Bonham. 
Messrs.  J.  R.  Cravath,  H.  W.  Eowzer  and  11.  B.  Otis  were 
appointed  judges  of  election. 

*  *     * 

Electric  Vehicle  Association  of  America. — At  the 
regular  monthly  meeting  of  the  Electric  Vehicle  Associa- 
tion of  America,  which  will  be  held  in  the  Engineering 
Societies  Building,  New  York  City,  Jan.  23,  Mr.  H.  E. 
Pratt,  of  the  Gould  Storage  Battery  Company,  will  present 
a  paper  entitled  "The  Storage  Battery  Car." 

*  *     * 

International  Association  for  Testing  Materials. — 
The  sixth  triennial  congress  of  the  International  Associa- 
tion for  Testing  Materials  will  be  held  in  the  Engineering 
Societies  Building,  New  York,  beginnning  Sept.  3,  1912, 
tinder  the  patronage  of  the  President  of  the  United  States. 
The  1909  congress  was  held  in  Copenhagen.  A  number  of 
•distinguished  foreign  scientists  and  engineers  are  expected 

to  attend. 

*  *     * 

Minneapolis'  Electrical  Newspaper  Page. — Following 
the  co-operative  advertising  plan  originated  by  Mr.  M.  E. 
Turner,  of  Cleveland,  Ohio,  and  later  extended  to  other 
cities,  Minneapolis  now  has  a  weekly  electrical  page  in  the 
Sunday  Journal.  The  text  includes  items  of  electrical  in- 
terest, and  the  advertisers  are  local  electrical  houses,  led 
by  the  central-station  company,  which  employs  a  large  dis- 
play space. 

*  *     * 

"Overcoat''  Storage  Batteries. — From  an  inquiry  re- 
ceived we  learn  that  a  reference  in  our  editorial  on  page  15 
of  our  issue  of  Jan.  6  to  a  type  of  battery,  designated  there- 
in as  the  "overcoat"  type,  may  be  suspected  as  implying 
criticism  of  a  well-known  commercial  storage  battery.  This 
surmise  would  be  incorrect,  as  the  reference  is  to  proposed 
batteries  which  had  come  under  the  observation  of  the 
writer   of   the   editorial   and   which   have   not   reached   the 

commercial  stage. 

*  *     * 

Financial  and  Engineering  Features  of  Water- 
PowER  Development. — Mr.  C.  E.  Freeman,  consulting  engi- 
neer, Chicago,  addressed  the  Armour  Branch  of  the  Ameri- 
can Institute  of  Electrical  Engineers  at  the  Armour 
Institute  of  Technology,  Chicago,  Jan.  10,  on  the  subject 
of  "Financial  and  Engineering  Features  of  Hydroelectric 
Development."  Mr.  Freeman  outlined  the  general  plan  of 
making  a  hydroelectric  development,  beginning  with  the 
work  of  promotion,  financing,  engineer's  report  of  feasi- 
bility, commercial  profit,  etc.,  and  closing  with  detail  plans 
of  plant  layout,  construction  and  operation.  The  speaker 
also  touched  on  the  matter  of  federal  permits  for  powers 

on  the  public  domain. 

*  *     * 

Emergency  Service  for  Water-Power  Plant. — Owing 
to  the  formation  of  an  ice  gorge  in  the  Illinois  River  dur- 
ing the  recent  severely  cold  weather  the  operation  of  the 
hydroelectric  plant  of  the  Marseilles  Light  &  Water  Power 
Company,  of  Marseilles,  111.,  was  interfered  with.  Assist- 
ance was  obtained,  however,  from  the  Public  Service  Com- 
pany of  Northern  Illinois,  which  transmitted  from  its 
generating  stations  at  Streator  and  Joliet  about  500  kw, 
connecting  with  the  Marseilles  company's  lines  at  Morris. 
This  energy  was  supplied  at  60  cycles  and  transmitted  from 
Morris  to  the  hydroelectric  plant  at  Marseilles,  where  it 
was  changed  to  25-cycle  energy  through  a  frequency 
changer  and  supplied  to  the  Marseilles  company's  system. 

*  *     * 

Northwestern  Electrical  Exposition  at  Minneapolis. 
— As  already  noted  in  these  columns,  the  191 2  Northwestern 


Electrical  J-lxposition  is  to  be  held  in  the  Minneapolis 
(Minn.)  Armory  during  the  week  of  March  16  to  23.  Dur- 
ing the  same  week  the  Minnesota  Electrical  Association 
will  hold  its  annual  convention,  and  meetings  are  scheduled 
for  the  local  A.  I.  E.  E.  section  and  other  electrical  organi- 
zations. "The  electrical  exposition,  a  modern  education," 
has  been  adopted  as  the  slogan  for  the  show  itself,  and  to 
further  this  idea  a  design  has  been  prepared  for  a  stamp  for 
use  on  outgoing  mail  matter  from  the  Twin  Cities.  A 
feature  of  the  1912  show  will  be  the  number  of  electric 
vehicles  exhibited.  Fourteen  manufacturers  have  already 
contracted  for  space,  and  it  is  expected  that  the  electric-car 
exhibits,  in  addition  to  those  of  the  rectifiers  and  storage 
batteries,  will  be  the  largest  ever  devoted  to  electric  trans- 
portation in  the  West.  Prizes  up  to  $20  will  be  offered  for 
the  best  exhibits  of  electrical  apparatus  constructed  by  stu- 
dents.    Mr.  R.  W.  Clark  is  manager  of  the  exposition. 

*  *     * 

Wood  Preservers  in  Convention. — The  eighth  annual 
meeting  of  the  Wood  Preservers'  Association  was  begun  in 
the  Hotel  Sherman,  Chicago,  on  Jan.  16.  President  John 
T.  Logan,  of  Texarkana,  in  a  brief  address,  said  that  the 
association,  which  is  a  unique  scientific  organization,  is 
growing  rapidly  in  numbers  and  influence.  The  associa- 
tion is  the  court  of  appeals  on  all  subjects  relating  to  wood 
preservation.  Secretary  F.  J.  Angier,  of  Baltimore,  re- 
ported 104  members  at  the  close  of  191 1,  an  increase  of 
60  per  cent.  A  letter  from  Mr.  Howard  F.  Weiss,  of 
Madison,  Wis.,  brought  out  the  fact  that  the  association  is 
co-operating  heartily  with  the  United  States  Forest  Service 
in  the  work  of  the  latter  in  preparing  bulletins  on  the 
preservation  of  poles,  ties,  piling  and  other  wooden  struc- 
tures. The  matter  of  sending  a  delegate  from  the  associa- 
tion to  the  International  Congress  for  Testing  Materials  to 
be  held  in  New  York  next  September  was  referred  to  the 
executive  committee.  The  first  session  was  adjourned 
early  as  a  tribute  to  the  memory  of  Charles  D.  Chanute, 
who,  like  his  father,  the  late  Octave  Chanute,  was  a 
prominent  figure  in  the  science  and  art  of  wood  preserving. 
Mr.  W.  F.  Goltra,  of  Cleveland,  delivered  an  eloquent 
eulogy  having  Charles  D.  Chanute  for  its  subject. 

*  *     * 

Co-operative  Scientific  Information  Bureau  at  Bos- 
ton.— As  a  result  of  a  demonstrated  need  of  improved 
methods  of  interchanging  technical  data  and  experience, 
an  organization  to  be  known  as  the  Boston  Co-operative 
Information  Bureau  was  established  at  the  Massachusetts 
Institute  of  Technology  on  Jan.  10.  The  bureau  will  act 
as  a  clearing  house  of  special  knowledge  and  is  designed  to 
facilitate  the  acquisition  of  information  which  is  ordinarily 
more  or  less  difficult  of  access.  The  advantages  will  be  of 
particular  interest  to  engineers  and  other  workers  in  ap- 
plied science,  and  it  will  in  many  cases  afford  an  opportu- 
nity to  consult  publications  which  are  of  too  highly  special- 
ized character  for  circulation  in  public  libraries,  as  well 
as  being  a  means  of  putting  specialists  of  various  kinds  in 
touch  with  one  anofher.  Members  will  be  of  three  kinds — 
co-operating,  who  are  expected  to  submit  to  the  bureau,  as 
far  as  is  practicable,  a  statement  of  their  specialties  or  of 
the  literature  they  are  prepared  to  loan  on  occasion ;  sub- 
.scribing  members,  who  will  receive  a  monthly  bulletin  in 
return  for  nominal  dues,  and  full  members,  who  are  both 
co-operating  and  subscribing.  Among  the  organizations 
which  have  agreed  to  co-operate  are  the  Massachusetts  In- 
stitute of  Technology,  the  Harvard  University  Library, 
the  Public  Works  Department  of  the  city  of  Boston,  Stone 
&  Webster,  the  Crocker-Wheeler  Company,  the  library  of 
Congress,  and  the  United  States  Departments  of  Commerce 
and  Labor  and  of  Agriculture.  Mr.  R.  P.  Bigelow,  librarian 
of  the  Massachusetts  Institute  of  Technology,  is  president 
of  the  bureau,  the  secretary  and  treasurer  being  Mr.  G. 
Winthrop  Lee.  librarian  for  Stone  &  Webster,  Boston. 
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Sons  of  Jove  will  be  hckl  at  Kalciyh,  N.  C,  at  which  promi- 
nont  ofliciTs  of  the  onlcr  will  be  present  am!  aitdiil  fifty 
caiidiilates  admitted  to  member.siiip. 

*  <ti     >•> 

Id.mio  I.  ihaumkn's  Association. — At  the  annual  nuetint^ 
of  tile  Idaho  t'eilarmen's  Association,  held  in  Spok.ine  on 
Jan.  S,  the  retirinj;  olVicers  were  nnaniininisly  re  elected 
as  follows:  Mr.  P.  C.  Lindsley.  president,  and  .\li.  II.  (  . 
L'nIvcr,  secretary-treasurer.  The  association  is  i)laiiiiiiij; 
to  co-operate  with  the  government  in  making  tests  as  to 
the  strength  of  the  varions  species  of  cedar  used   for  poles 

carrying  electric  wires. 

*  *     * 

Nkw  I'.Nr.i.ANi)  Ski  iioN.  1.  I'..  S. — A  meelinj;  of  the  New 
I'.ngland  Section  of  the  llhnninaling  Engineering  .Society 
will  be  held  on  Jan.  2J  in  the  anditorinm  of  the  lulison 
Electric  lllnminating  Company  of  Boston,  },(.)  Boylston 
Street.  Three  papers  dealing  with  the  employment  of  in- 
candescent electric  lamps  to  prodnce  artificial  daylight  are 
scheduled,  the  ])apers  being  respectively  by  Messrs.  II.  K. 
Ives,  K    K.  Ilnssey,  and  (".  11.  Sharj)  and  Treston  S.  Miliar. 

*  *     * 

r.M'KKs  KOR  New  England  Co.wk.ntio.n'. —  Ihc  following 
titles  of  papers  to  be  read  at  the  March  convention  of  the 
New  England  Section  of  the  N.  E.  L.  A.  have  been  an- 
nounced :  "The  Use  of  the  Electric  Vehicle  in  New  Eng- 
land"; "Load-Factor  and  Power-Factor,  and  How  to  Im- 
prove Them" ;  "The  Exhaust-Steam  Turbine  as  Applied  to 
Electric  Lighting."  There  will  be  a  report  of  the  rate 
committee  on  the  general  subject,  and  a  discussion  of  the 
question   "Should   the   Central    Station    ]\Liintain   a   Wiring 

Department  ?" 

*  *     * 

Chanute  Medal  Awards  for  1910. — At  the  dinner  of 
the  Western  Society  of  Engineers,  Chicago.  Wednesday 
evening,  Jan.  10,  announcement  was  made  of  the  award 
of  the  Octave  Chanute  Medal  for  1910  in  electrical  engi- 
neering to  Mr.  H.  B.  Gear,  general  inspector  of  the  Com- 
monwealth Edison  Company,  Chicago,  for  his  work  on 
"devices  for  the  distribution  of  electric  light  and  power." 
Mr.  C.  P.  Berg  received  the  medal  for  mechanical  engi- 
neering in  the  heat  treatment  of  high-speed  tools,  and  Mr. 
C.  K.  Mohler  was  awarded  that  in  civil  engineering  for 
his  studies  of  earth  pressures. 

*  *     * 

Western  Society  of  Engineers. — At  the  forty-second 
annual  meeting  and  dinner  of  the  Western  Society  of  En- 
gineers, held  at  the  University  Club  in  Chicago  on  Jan.  10, 
the  result  of  the  recent  election  of  ofificers  was  announced 
as  follows :  President,  Mr.  W.  C.  Armstrong ;  first  vice- 
president,  Mr.  A.  Bement ;  second  vice-president,  Mr.  G.  T. 
Seely ;  third  vice-president,  Mr.  E.  C.  Shankland ;  treas- 
urer, Mr.  A.  Reichmann ;  trustees,  Messrs.  W.  W.  Curtis, 
E.  McCullough,  J.  G.  Giaver.  Secretary  J.  H.  Warder 
gave  a  brief  report  of  the  year's  work,  and  there  were 
speeches  by  the  retiring  president,  Mr.  O.  P.  Chamberlain, 
and  the  incoming  president,  Mr.  Armstrong.  Addresses  on 
"Citizenship"  were  made  by  Dr.  W.  M.  F.  Goss,  of  the 
University  of  Illinois,  and  Judge  Marcus  Kavanagh,  of 
Chicago. 

*  ^     ^ 

Commonwealth  Edison  Employees  Express  Their 
Thanks  for  Service-Annuity  System. — The  employees 
of  the  Commonwealth  Edison  Company  of  Chicago  ex- 
pressed their  thanks  to  the  company  for  giving  them  a 
service-annuity  system  for  a  Christmas  present  by  present- 
ing an  illuminated  address  to  the  president  and  board  of 
directors  of  the  company.  This  address  is  handsomely 
bound  in  ooze  and  contains  the  follow'ing  message,  illumi- 
nated in  gold  and  colors :  "To  the  President  and  the  Board 
of  Directors  of  the  Commonwealth  Edison  Company  of 
Chicago,    Illinois :      The   employees   of   the    Commonwealth 


jMlisoii  (  oiii|)any  desire  to  express  their  sincere  apprecia- 
tion of  the  generous,  stimulating  and  helpful  action  of  the 
coiiip.iny  in  establishing  the  service-amuiity  system  an 
iiciiiiKiil  niider  date  of  Dec.  2,^.  191  1,  and  extend  to  the 
president  ;ind  board  of  directors  of  the  company  their  best 
wishes  for  a  ha|)i)y  and  prosperous  New  Year,  ('hieago. 
Jamiary  1,  191 2."  This  statement  is  followed  by  the  signa- 
tures of  2775  employees  of  the  comi)aiiy.  In  order  to  lire- 
sent  the  a(l(lress  immediately  after  .New  Year's,  less  than 
live  tiays  was  available  to  secure  the  signatures,  and  in  this 
time  over  Si  per  cent  of  the  3400  employees  signed  the 
testimoni.'il. 

*      ♦      * 

'liiK  Inventor  in  His  Hocks  of  Ease. — Mr.  Thomas  A. 
T^dison  is  the  most  kindly  and  c<jnsiderate  of  men,  as  those 
who  have  visited  him  at  his  Orange  laboratory  can  testify. 
Not  infrequently  the  inventor  imposes  on  his  own  con- 
venience and  time  for  the  benefit  of  some  caller  hardly 
entitled  to  monopolize  the  valuable  minutes  of  his  busy 
days.  At  the  close  of  the  recent  Byllesby  dinner  in  Chi- 
cago, where  Mr.  T'dison  was  a  guest  of  honor,  someone 
asked  him  for  his  autograph  on  a  menu  card.  It  was  then 
after  midnight,  but  the  distinguished  visitor  turned  to  a 
nearby  table,  seized  a  blue  pencil  that  was  offered  him, 
and  for  the  next  thirty  minutes,  without  looking  up,  signed 
programs  as  fast  as  they  were  pushed  before  him  by  those 
who  crowded  about.  Mr.  Samuel  Insull,  president  of  the 
Commonwealth  Edison  Company  and  Mr.  Edison's  old-time 
employee  and  friend,  finally  became  a  little  impatient  at  the 
delay  and  asked  the  inventor  if  he  was  yet  ready  to  go  ta 
his  hotel,  the  Blackstone.  Without  glancing  up  from  his 
autograph  signing,  Mr.  Edison  shook  his  head  and  Mr. 
Insull  made  as  if  to  move  off.  He  had  gone  but  a  few  feet 
when  the  wizard  of  Menlo  recollected  himself  and  shouted, 
"Hey!  wdio's  going  to  see  me  to  my  hotel?"  Mr.  Insull 
replied  with  feigned  indifference,  "Oh,  I  suppose  Mr. 
Ferguson  will  go  with  you  when  you  are  ready."  "All 
right !  good  night,"  returned  Mr.  Edison  cheerily,  as  he 
smilingly  applied  himself  to  inscribing  his  characteristic 
autograph  on  the  menu  belonging  to  one  of  his  host's 
youngest  clerks. 

Minneapolis  Electric  Club. — Nearly  150  men  attended 
the  Jan.  8  meeting  of  the  Minneapolis  Electric  Club  in  the 
new  assembly  room  provided  by  the  Minneapolis  General 
Electric  Company  on  the  fifth  floor  of  the  company's  en- 
larged ofifice  building  at  15  South  Fifth  Street.  The  presi- 
dent of  the  club,  Mr.  F.  G.  Dustin,  announced  as  a  com- 
mittee to  arrange  for  the  club's  annual  banquet  in  February 
Messrs.  H.  J.  Gille,  chairman;  Charles  W.  Arrick,  Emil 
Anderson,  Frank  O.  Wallene  and  Maurice  T.  Moss.  Mr, 
Gil'e  was  also  designated  to  serve  as  toastmaster  at  the 
dinner,  for  which  covers  will  be  laid  for  about  300.  Mr. 
MacMartin,  of  the  MacMartin  Advertising  Company,  of 
Minneapolis,  gave  an  interesting  talk  on  co-operation  in 
advertising,  and  was  followed  by  Mr.  T.  A.  Cressey,  of  the 
Chicago  office  of  the  Electric  Storage  Battery  Company, 
who  read  a  paper  on  cominercial  and  pleasure  electric 
vehicles.  The  latter  pointed  out  the  advantages  of  electric- 
vehicle  transportation  for  urban  delivery,  its  promptness, 
speed,  cleanliness,  cheapness,  etc.  The  electric  vehicle,  he 
said,  requires  the  minimum  of  repairs  and  is  an  all-the- 
year-round  car,  giving  the  greatest  service  in  actual  hours' 
use  and  miles  per  year.  A  number  of  Twin  City  electric- 
vehicle  men  w-ere  present  and  took  part  in  the  discussion 
which  followed.  Mr.  R.  W.  Clark,  manager  of  the  elec- 
trical exposition,  next  spoke  of  the  progress  in  his  plans 
for  the  exhibition  to  be  held  in  Minneapolis  March  16  to 
23,  and  declared  that  the  electric-vehicle  and  battery  ex- 
hibit will  be  one  of  the  largest  in  the  Northwest,  seventeen 
spaces  having  already  been  reserved  for  these  displays. 
He  also  told  of  the  elaborate  lighting  and  decorative  eft'ects 
planned   for  the  coming  exposition. 
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10,000-VOLT  TRANSMISSION  SYSTEM 
OF  THE  PROVINCE  OF  ONTARIO 


III. 


'ransformer  Station    at    Niagara  Falls,  Interswitching 

Station  at  Dundas,  Stations  at  Toronto  and  Other 

Cities,  and  Operating  Routine. 


THE  two  previous  articles  on  the  work  of  the  llydro- 
Klcctric  Power  Commission  of  Ontario  have  de- 
scribed the  transmission  system  up  to  the  distribu- 
ing  stations,  or,  in  other  words,  all  of  the  110,000-volt  line 
ifork.  The  present  article  is  devoted  to  the  design  and 
lyout  of  the  various  stations,  including  the  step-up  trans- 
ormer  station  at  Niagara  Falls,  Ont.,  the  interswitching 
tation  at  Dundas,  and  the  transformer  stations  receiving 
ligh-tension  energy  from  the  commission's  lines.  The  con- 
luding  article  will  describe  the  low-tension  distribution 
k-ork  of  the  Hydro-Electric  Power  Commission  of  On- 
ario,  consisting  chiefly  of  13,200-volt  lines  connecting  the 
municipalities  to  the  substations.  In  some  cases  these  lines 
re  operated  at  a  potential  of  6600  volts. 

NIAGARA    FALLS    STATION. 

Power  is  received  at  the  Niagara  I'^alls  station,  which  is 
hown  in  Fig.  24,  from  the  Ontario  Power  Company's 
istributing  station  at  12,000  volts  pressure  over  three-con- 


each  feeder  switch.  In  other  parts  of  the  basement  are 
the  heating  boilers,  oil  tanks,  storage  battery,  pumps  and 
air  compressor.  The  two  cables  for  feeding  each  switch 
terminate  in  a  terminal  room  with  standard  end  bells,  above 
which  the  sets  of  leads  are  tied  together.  The  leads  from 
the  transformer  oil  switches  pass  up  through  the  floor  to 
the  transformers,  where  the  potential  is  stepped  up  to 
63,500  volts,  single-phase.  Each  feeder  is  equipped  with 
three  oil  circuit-breakers,  the  first  connecting  the  power 
source  to  an  auxiliary  bus,  the  second  the  auxiliary  bus  to 
the  main  bus,  and  the  third  the  auxiliary  bus  to  a  bank  of 
transformers.  By  this  arrangement  a  feeder  with  a  capacity 
equal  to  that  of  a  transformer  bank  may  be  connected  di- 
rectly to  a  transformer  bank  or  to  the  main  bus.  Through 
the  medium  of  the  auxiliary  bus  a  transformer  bank  may 
also  be  connected  to  the  main  bus.  This  arrangement,  while 
not  complicated,  permits  of  sufficient  flexibility,  since  there 
are  always  two  oil  circuit-breakers  in  series.  The  feeder 
switches  are  each  equipped  with  inverse  time-limit  relays, 
each  transformer  switch  having  a  definite  time-limit  relay, 
while  the  bus  switches  are  non-automatic.  Disconnecting 
switches  are  supplied  on  both  sides  of  each  oil  switch. 
The  oil  switches  are  electrically  controlled  from  a  switch- 
board located  in  the  control-room.  Colored  lamps  are 
employed  to  indicate  switch  conditions  to  the  operator. 

A  service  oil  switch  for  controlling  the  transformers  for 
the    lighting,    mechanical    and    other    station    equipment    is 


Fig.    24 — General    Elevation    of    Step-Up    Transformer    Station    at   Niagara    Fails,    Ont. 


luctor,  300,000-cm,  paper-insulated,  lead-sheathed  cables 
ilaced  in  tile  conduits.  Each  of  these  cables  is  capable 
if  carrying  4500  kw,  and  since  each  transformer 
lank  has  a  capacity  of  9000  kw  it  is  essential  that  each 
lair  of  incoming  power  cables  be  connected  in  parallel  to 
upply  a  transformer  bank.  Both  ends  of  each  pair  of 
ables  are  protected  by  an  automatic  oil  circuit-breaker, 
rhe  oil  switch  at  the  end  of  the  cable  is  connected  with  an 
uxiliary  bus,  which  in  turn  is  connected  by  similar  break- 
rs  to  a  main  bus,  or  directly  to  a  bank  of  transformers. 

At  present  there  are  nine  3000-kva  single-phase  trans- 
ormers  installed  (Fig.  27),  although  the  building  has  been 
nade  large  enough  to  contain  an  additional  bank  of  three, 
•"rom  the  high-tension  side  of  the  transformers  the  current 
s  carried  through  disconnecting  switches  and  high-tension 
lil  switches  to  the  high-tension  busbars;  then  through  dis- 
onnecting  switches  and  oil  circuit-breakers  to  the  line 
lutlets  of  the  two  outgoing  110,000-volt  lines  (Fig.  25). 
•"rom  here  it  passes  through  choke  coils  and  electrolytic 
rresters  with  horn-gaps  placed  outside  to  the  line. 

The  12,000-volt  switches,  busbars  and  accessories  are 
ocated  in  the  basement.  The  incoming  feeder  cables  are 
aid  in  ducts  beneath  the  basement  floor,  the  necessary 
mmber  terminating  at  the  terminal  compartment  opposite 


connected  to  the  main  12,000-volt  bus.  All  12,000-volt  con- 
nections, busbars  and  switches  are  inclosed  in  concrete  cells. 
The  transformers  and  high-tension  switches  are  located  on 
the  main  floor  and  separated  by  a  brick  wall  15  ft.  high. 
Transformer  banks  are  separated  by  a  brick  wall  25  ft. 
high.  A  track  runway  is  provided  to  facilitate  the  removal 
of  the  transformers  to  the  erection  room  for  inspection  or 
repairs.  The  piping  subway  is  beneath  the  transformer 
compartments.  The  oil,  water  and  air  pipes  pass  through 
the  floor  innnediately  in  the  rear  of  the  transformers  to  the 
piping  mains.  The  transformers  are  connected  in  delta  on 
the  low-tension  and  in  star  on  the  high-tension  side,  with  a 
grounded  neutral  through  a  water  resistance.  These  nine 
3000-kva  transformers  are  shell-type,  oil-insulated  and 
water-cooled.  They  are  designed  for  operation  on  12,000 
volts  low  tension,  110,000  volts  high  tension,  and  are 
equipped  with  the  Westinghouse  condenser  type  of  bushing. 
Each  transformer  and  high-tension  line  is  connected  to 
a  bus  by  an  automatic  three-pole  oil  circuit-breaker.  These 
breakers  are  controlled  from  the  control  gallery  in  a  man- 
ner similar  to  the  12,000-volt  oil  switches.  In  general  the 
oil  switches  are  isolated  by  means  of  disconnecting  switches 
wilh  blades  normally  vertical,  mounted  on  post  insulators, 
supported  on  the  walls.     All   110,000-volt  connections  and 
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buses  consist  of  l)aro  i-iii.  si-amless  copper  luMiij;  supported 
on  porcelain  petticoat  insulators,  of  the  built-up  post  type, 
uitli  an  over-all  lieij.;lil  of  3<i  in.  Tlie  buses  are  installed 
near  tlie  roof  and  supported  on  special  steel  structures. 
Tliev    run    llic    fiitirr    K'nytli    nf    ilu-    IiiL^li-trnsion    switch 
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25 — Wiring     Diagram,     Niagara    Station. 


room.  .\  niininuun  clearance  of  6  ft.  between  phases  and 
3  ft.  6  in.  between  a  conductor  and  ground  is  main- 
tained. The  five  iio,ooo-volt,  three-pole  circuit-break- 
ers are  electrically  operated  and  equipped  with  Westing- 
house  condenser-type  bushings.  Owing  to  the  design  of 
the  switch  no  concrete  barrier  or  brickwork  is  required. 
This  type  of  switch  will  automatically  open  by  gravity 
should  an  accident  occur  to  the  mechanism. 

The  line  outlets  consist  of  corrugated  porcelain  tubes 
40  in.  long,  supported  in  a  horizontal  position  by  four  porce- 
lain posts  mounted  in  the  plane  of  the  wall  in  a  treated 
wooden  frame  5  ft.  square,  the  intervening  space  being  filled 
with  plate-glass. 

The  hoods  protecting  the  outlet  bushings  from  the 
weather  are  8  ft.  wide  and  extend  3  ft.  below  the  level  of 
the  bushing.  On  leaving  the  porcelain  the  leads  drop 
vertically  to  a  post  insulator  beneath  the  hood,  from  the 
top  of  which  the  cable  is  carried  directly  to  the  insulator  on 
the  arrester  structure.  A  choke  coil  constructed  of  solid 
aluminum  wire  in  the  shape  of  a  helix  with  porcelain 
separators  between  the  adjacent  turns  is  placed  beneath 
the  wall  outlet  and  this  insulator.  For  lightning  protection 
two  sets  of  electrolytic  lightning  arresters  are  employed. 
These  are  equipped  with  horn-gaps  and  are  placed  on  spe- 
cial steel  ^structures  outside  the  building,  the  aluminum 
plates  being  immersed  in  boiler-iron  tanks  filled  with  oil. 


Fig.  26 — Dundas  Station,   Lightning  Arresters  Covered  with   Snow. 

Two  switchboards  are  located  in  the  control-room.  The 
main  board  consists  of  three  28-in.  slate  panels.  Each 
panel  controls  one  incoming  feeder,  the  two  connected 
i2,ooo-volt  switches  and  one  transformer  bank.  Two  of 
the  panels,  in  addition,  control  the  outgoing  high-tension 
lines.     Mimic  bus  connections  and  the  indicating  lamps  on 


the  bo.inl  assist  tiie  operator.  The  recording  meters  are 
placed  on  panels  in  the  rear  of  the  main  board.  The  second 
switrhlioard   is  used   for  station  service.     It  controls   the 


main  lighting,  the  motor  generator,  the  battery  charging, 
the  crane,  the  battery  and  pump  circuits.  The  lighting  is 
done  by  means  of  incandescent  lamps  connected  to  three 
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phases  of  the  iio-vok  station  circuit.  Every  third  hght  is 
wired  in  such  a  way  that  by  means  of  a  no-voltage  release 
switch  on  the  service  switchboard  these  lamps  are  thrown 
over  to  the  battery  circuit  in  case  the  alternating-current 
power  is  off. 

The  water  for  cooling  the  transformers  is  obtained  from 
the  city  of  Niagara  Falls,  and  from  the  Ontario  I'ower 
Company  if  the  city  supply  should  fail.  The  water,  having 
passed    through    the    transformer    coils,    is    carried    to    a 
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28 — Wiring    Diagram,    Dundas   Station. 
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sprinkler  cooling  tank.  This  is  an  open  concrete  basin, 
6  ft.  in  depth,  in  two  sections  each  30  ft.  by  60  ft.,  witli 
the  surface  just  above  the  ground  level.  The  water  is 
delivered  to  the  basin  through  sprinklers  some  distance 
above  the  surface  and  in  falling  about  8  ft.  over  screens 
is  cooled  by  contact  with  free  air.  Duplicate  motor-driven 
turbine  pumps  are  installed  for  operating  this  system. 


and  drier  is  installed  between  the  tanks.  The  oil,  after 
iiltering,  is  pumped  back  into  the  "good"  oil  tank.  An  oil 
Ijump  is  also  provided  for  pumping  pure  treated  oil  to  an 
■"intermediate"  oil  tank   i)laced  on  the  main  floor  at   such 


Fig.   30 — High-Tension    Room,    CDundas   Station. 

an  elevation  that  the  oil  may  be  drawn  into  any  of  the 
transformers  by  exhausting  the  air  from  the  cases.  A 
motor-driven  air  compressor  and  vacuum  pump  is  piped 
to  the  different  transformer  cases.  This  can  be  operated 
as  a  vacuum  pump  for  drawing  oil  into  the  case  or  as  a 
compressor  for  pumping  in  air  to  assist  gravity  in  empty- 
ing the  case.     The  high-tension  oil-switch  tanks  are  con- 


Fig.   29 — 110,000-Volt    Breaker   Unit.    Dundas   Station. 

Duplicate  oil  tanks  are  installed  in  tlic  basement,  the 
volume  of  each  being  slightly  greater  than  the  oil  volume  of 
one  transformer.  The  transformers  are  provided  with  oil 
blow-offs  at  their  tops  piped  to  a  main  running  into  the 
"bad"  oil  tank.  This  tank  is  provided  with  an  oil  sealed 
blow-off  and  a  valve  at  the  bottom  to  a  drain.    An  oil  filter 


Fig.    31 — General    View    of    110,000-Volt    Layout,    Dundas    Station. 

nected  by  pipes  to  a  switch  oil  tank  in  the  basement,  which 
is  also  connected  to  the  oil  filter. 

All  stations  are  equipped  with  a  similar  oil  and  air  circu- 
lating system.  The  water  system  is  varied  in  the  different 
stations  to  suit  local  conditions,  but  in  each  case  duplicate 
pumps  are  provided  unless  that  station  is  connected  to  the 
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local  tltiiiirstic  mains.  I  lu-  iTi-ctidii-room  is  localril  m-ar 
the  iMul  i)f  tho  liiiililin^.  and  contains  a  45-ton  travel- 
ing crane,  with  electric  hoist,  haml  hrid^^e  and  trolley 
travels.  The  conlrol-rooni  is  sitnateil  near  llie  erection- 
room  in  an  inclosed  gallery  i)Vcrlool\injj  the  hijjh-teiision 
switch  and  erection  rooms,  h'roin  the  control  gallery  the 
operator  has  an  unohstructed  view  of  the  erection  anil  hi^h- 
tcnsion  switcii  rooms,  h.ventnally  these  galleries  will  he 
located  in  the  center  of  a  Iniildin^  ^4  ft.  long  and  50  ft. 
wide.  The  hi^di-tension  switchroom  extends  along  one 
side  of  the  hnilding  and  contains  all  the  high-tension  trans- 
former, line  and  discomiectini;  switches,  togetlur  with  the 
high-tension  hnshars. 

DUNDAS  STATION. 

The  Dnndas  station  (  I'ig.  26)  i.s  the  main  interswitchiiig 
station  of  the  present  .system.  From  this  station  the  out- 
going transmission  lines  radiate  to  the  various  substations 
of  the  system. 

The  station  eqni])ment  consists  of  four  750-kva  oil-insu- 
lated, water-cooled  iio,ooo-volt  to  13,200-volt  Westing- 
house   step-down   transformers,    for   supplying   the   city   of 


Fig.    32 — High-Tension    Details,    Dundas   Station. 

Hamilton  and  vicinity;  seven  iio,ooo-volt  Westinghouse 
electrically  operated  circuit-breakers  equipped  with  con- 
denser-type bushings;  six  sets  of  the  out-door-type  110,000- 
volt  electrolytic  lightning  arresters,  and  two  sets  of  13,200- 
volt  electrolytic  lightning  arresters  (Fig.  28).  Seven  iio,- 
ooo-volt,  three-pole  automatic  solenoid-operated  oil  switches 
are  used,  one  for  each  incoming  and  outgoing  line  and  one 
for  a  bank  of  three  750-kva  transformers.  The  two  sets  of 
iio,ooo-volt  buses  are  supported  on  horizontal  I-beams 
near  the  roof,  similar  to  those  at  the  Niagara  Falls  station. 
One  set  of  disconnecting  switches  is  provided  on  the  line 
side  of  each  oil  switch,  while  on  the  station  side  there  are 
two  sets,  so  arranged  that  any  line  may  be  connected  to 
either  set  of  buses. 

The  same  method  of  installing  and  removing  transform- 
ers is  employed  as  at  Niagara.     In  fact,  the  same  arrange- 


ment is  used  in  all  stations  in  the  system.  The  trans- 
formers are  connected  star  delta  with  a  secondary  i)otential 
of  13,200  volts.  A  spare  transformer  is  held  in  readiness 
to  replace  any  transformer  of  the  connected  bank,  should 
one  hectjme  disabled.  The  13,200-volt  switches  and  bus- 
bars are  inclosed  in  concrete  cells.  The  present  structures 
accommodate  the  transformer  switch,  two  line  switches 
and  the  service  transformer  switch.  These  are  all  auto- 
matic, electrically  controlled  oil  switches,  each  provided 
with  relays  best  suited  for  the  requirements.  The  service 
transformers  perform  similar  fimctions  to  those  at  Niagara 
halls;  that  is,  supply  light  and  pcjwer  for  station  use. 
Three  oil-insulated,  self-cooled  75-kva  transformers,  step- 
ping down  from  13,200  volts  to  2200  volts,  are  used  to  serve 
the  town  of  Dundas. 

The  station  operation  is  effected  from  an  inclosed  control- 
r(j(jm  situated  at  one  end  of  the  high-tension  switch-room, 
in  which  arc  located  the  main  control  and  service  boards. 
As  at  Niagara,  the  control  switchboard  carries  all  the 
control  switches  operating  at  no  volts  direct  current  for 
the  remote  control  of  the  high-tension  and  low-tension 
power  switches  and  also  the  meters.  The  service  board  is 
a  regular  switchboard  employed  to  distribute  the  power  to 
tiie  different  lighting  and  power  circuits  in  the  station. 
The  mechanical  and  cooling  equipment  in  general  is  the 
same  as   in   the  step-up  station. 

In  both  the  Niagara  Falls  and  the  Dundas  stations  con- 
denser bushings  are  used  on  all  high-tension  switches  and 
transformers.  With  a  few  exceptions  the  entire  equip- 
ment of  these  two  stations  was  furnished  and  installed  by 
the  Canadian  Westinghouse  Company.  At  the  present  time 
arrangements  are  being  made  for  the  installation  of  an  addi- 
tional bank  of  power  transformers  and  the  necessary 
switches. 

TORONTO    STATION. 

This  station  (Fig.  34)  is  in  three  sections,  each  running 
the  length  of  the  building — the  high-tension  switching  sec- 
tion, the  transformer  section  and  the  low-tension  switching 
section  (Fig.  33).  The  incoming  lines  are  protected  by  elec- 
trolytic arresters  placed  inside  the  building,  with  the  horn- 
gaps  mounted  on  steel  structures  outside.  The  hoods  for  the 
outlets  are  built  with  a  floor,  upon  which  the  entrance  bush- 
ings are  mounted.  These  bushings  consist  of  stacked  por- 
celain rings,  with  a  pronounced  petticoat.  The  different 
sections  are  clamped  together  with  a  brass  bolt  extending 
through  the  centers.  The  intervening  space  between  the 
brass  and  the  porcelain  is  filled  with  concentric  fiber  rings 
and  insulating  compound.  As  the  arresters  are  placed 
inside  the  building  and  the  gaps  outside,  six  of  these  bush- 
ings are  required  for  each  line.  Spiral  choke  coils  are 
used  and  are  inserted  in  the  power  lead  on  the  inner  side 
of  the  entrance. 

The  iio,ooo-volt  oil-switch  equipments  consist  of  two 
line  and  two  transformer  switches,  each  in  the  busbar  cir- 
cuits. The  general  arrangement  of  iio,ooo-volt  buses  and 
connections  (Fig.  35)  is  similar  to  that  at  Niagara  Falls  and 
Dundas,  except  that  the  insulators  used  are  of  a  corru- 
gated rather  than  a  petticoat  type.  The  bushings  employed 
on  the  General  Electric  oil  switches  and  transformers  are 
made  of  pressed  annular  ringed  sections  of  compound 
clamped  together,  and  the  interior  space  is  supplied  with 
concentric  cylinders  of  treated  fiber  reaching  the  length  of 
the  bushing,  which  after  assembly  is  filled  with  a  viscous 
compound  while  hot  and  sealed. 

The  transformer  equipment  consists  of  two  banks  of 
1250-kva  transformers  stepping  down  the  transmission  volt- 
age to  13,200  volts.  The  secondary  leads  branch  and  run 
through  oil  switches  to  two  sets  of  buses,  each  of  which 
is  divided  into  two  parts.  The  cell  work  is  built  with 
pressed-brick  walls  and  concrete  shelves.  Ultimately  it  is 
planned  to  have  two  ring  buses,  each  ring  being  in  four 
sections.  At  the  present  time  there  are  eight  feeders,  each 
provided   with    automatic    oil    switches    for    connecting    to 
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either  set  of  buses,  ilie  oil  svvitclics  and  buses  are  located  down  from  13,200  volts  to  2200  volts.  This  transformer 
in  two  rows  on  a  gallery,  while  the  potential  and  series  station  when  completed  will  be  used  as  a  substation  for 
transformers  are  placed  in  compartments  on  the  main  floor      city  service,  mainly  to  supply  power  for  the  factory  load  of 


Fig.   33 — Transverse   Section    of  Toronto   Station. 

immediately  beneath  the  switches.  Each  bus  is  protected  the  city,  a  large  part  of  which  is  located  within  X'  mi'e  of 
by  an  aluminum-cell  surge  protector  set.  The  outgoing  the  station.  The  control  switchboard  is  located  on  a  small 
feeders  leave  the  building  by  underground  ducts  and  run  to      open  gallery.    All  iio.ooo-volt  and  13,200-volt  switches  may 


Fig.   Z4 — General    Elevation   of  Toronto  Station. 


the  five  municipal  substations  in  different  parts  of  the  city 
located  and  connected  so  as  to  form  a  loop  circuit. 

There  are  at  present  being  installed  in  the  basement  of 
the  building  by  the  city  of  Toronto  transformers  stepping 


be  operated  from  the  board.  Curve-drawing  meters  are 
mounted  on  the  feeder  panels  for  recording  both  the  load 
and  the  power  factor.  A  concrete  pump  house  has  been 
constructed  a  few  hundred  yards  distant  on  the  shore  of 
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I.akc  Ontario,  with  an  intake  pipe  extending  500  ft.  into 
the  lake  to  provide  cold  water  for  cooling  purposes.  I  )npli- 
cate  motor-driven  pninps  and  a  service  ecpiipnient  similar 
to  tliat  at  the  Niagara  l-alls  station  have  heen  installed. 

l.l'KII'll.    I'KKsroN.    IIKKI.IN.    .ST.    .MAKY'.S,    WOOD.SKX  K    .\.NI)    I'OK  I 
IKEDIT    .STATIONS. 

1  he    110,000  volt   etiuipmeiits  in  all  of  these  stations  arc 
snnilar.   since  tlicv   are  all   loop  stations.'     The   lines  enter 
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iiient  is  the  same  in  all  stations,  the  onl)  ditlerence  heiiig 
in  the  number  of  outgoing  feeders.  I-.ach  feeder  is  e<piipi)e(i 
with  an  oil  switch,  di.sconnecting  switches  and  electrolytic 
arrester  to  bus.  The  control  for  each  feeiler  consists  of 
swilchho.ird  panel  containing  indicating  ami  recording  me- 
ters, relays  and  h.iiidli-  for  operating  switch.  I'ro- 
visioii  has  heen  made  for  six  outgoing  feeders  in  eacli 
of  the  present  buildings.  Preston,  Herlin  and  \V<K)d.stock 
arc  now  utilizing  their  full  complement  fjf  feeders.  The 
service  equipment,  both  electrical  and  mechanical,  is  in 
general  the  same  as  in  the  stations  previously  described, 
except  that,  since  the  switches  are  haiirl-operatefl.  no  stor- 
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Fig.    35 — Wiring    Diagram,    Toronto    Station. 

the  Stations  through  autpmatic  oil  switches  to  the  buses  and 
pass  out  through  similar  circuit-breakers  (Fig.  36).  The 
incoming  and  outgoing  lines  in  each  station  contain  elec- 
trolytic arresters.  The  transformers  are  supplied  with 
high-voltage  current  from  the  bus  through  an  automatic 
oil  switch.  Disconnecting  switches  (Fig.  37)  are  installed 
on  either  side  of  the  oil  switches,  except  on  the  trans- 
former side  of  the  transformer  oil  switch.  Each  station  is 
equipped  with  a  bank  of  three  single-phase  transformers 
and  a  spare  unit,  available  for  use  in  case  of  an  emergency. 


This  station  is 
ning  off  the  bus. 
the    same    as    in 


Fig.  36 — Section  Through  Typical  Station,  Showing  Line  Entrance  and   Switching. 

The  capacity  of  each  transformer  is  750  kva,  except  those 
at  Port  Credit,  which  have  a  capacity  of  1250  kva.  The 
secondary  potential  is  13,200  volts  in  each  case,  with  the 
exception  of  Preston.  The  greatest  transmission  distance 
from  this  station  was  6  miles,  and  6600  volts  was  therefore 
adopted  for  distribution  purposes.  All  transformers  are 
supplied  with  taps  for  6600  volts  and  13,200  volts. 

The  type  and  general  arrangement  of  low-tension  equip-      substation. 


Fig.  37 — wiring   Diagram,   Berlin  Station. 

age  battery  or  motor  generator  is  required.  Duplicate  water 
pumps  are  provided  for  cooling  water,  except  in  instances 
where  city  water  service  is  available.  In  any  of  these 
stations,  as  well  as  in  London  and  St.  Thomas,  the  spare 
transformer  may  be  quickly  connected  in  a  bank  to  replace 
a  disabled  one. 

LONDON     STATION. 

a  "loop"  station  with  a  branch  line  run- 
The  high-tension  equipment  is  practically 
the  "loop"  stations  already  mentioned, 
with  the  addition  of  an  oil 
switch  connecting  the  bus  and 
supplying  a  line  running  to  St. 
Thomas.  There  are  four  iio,- 
ooo-volt  and  six  13,200-vblt  oil 
switches  in  the  station,  all  of 
which  are  electrically  operated. 
Three  1250-kva  transformers 
are  installed,  with  a  spare  unit 
for  use  in  case  of  emergency. 
Four  13,200-volt  feeders  supply 
power  to  the  city  of  London's 
distributing  stations  and  to  the 
provincial  asylum. 

ST.  THOMAS  STATION. 

This  station  will  ultimately  be 
the    same    as   a    "loop"    station. 
At  the  present  time  it  is  a  ter- 
minal  station  and  consequently 
has    no     iio,ooo-volt    outgoing 
line   equipment.     There   are  no 
new   features  about  the  wiring 
plan    in    this    station,    which    is 
the  same   as   at   Guelph,   Strat- 
ford,   St.    Mary's,    etc.,    except 
that  there  is  no  outgoing  high- 
tension  line.     The  transformers  step  dow-n  from  110,000  to 
13,200  volts,  and  there  is  the  usual  complement  of  discon- 
necting switches,  oil  switches,  choke  coils  and  electrolytic 
lightning  arresters.    The  equipment  is  an  exact  duplicate  of 
that  at   Guelph  and   the  other   standard-loop   stations  just 
described.     When  the  high-tension  lines  are  extended  far- 
ther   to   the    west   thev    will    leave   from   the    St.    Thomas 
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OPERA  HON. 

The  Dundas  station,  being  situated  at  a  central  poinl, 
has  been  designed  as  controlhng  station  for  the  entire  sys- 
tem, and  at  this  point  are  located  the  chief  operator  and 
his  assistants,  who  act  in  the  capacity  of  load  dispatchers. 


ELECTRICAL    EQUIPMENT    OF    A    GREAT    GROUP 
OF  OFFICE  BUILDINGS— II. 


Elevation,     Berlin     Station. 


These  operators  are  in  constant  touch  with  the  operators  at 
the  other  stations  through  the  private  telephone  system 
which  has  been  installed.  In  case  of  trouble  on  any  part  of 
the  high-tension  lines  the  faulty  sections  can  be  cut  out  and 
energy  fed  to  all  of  the  stations.  The  switching  arrange- 
ments which  have  been  provided  at  Dundas  make  this  pos 
sible.  As  the  Niagara  station  is  the  source  of  supply  for 
the  entire  system,  it  is  necessary  to  maintain  communica- 
tion between  this  station  and  the  Dundas  station  at  all 
times,  and  a  duplicate  telephone  line  has  been  provided. 


Busbar  and  Switchboard  Equipment  of  the  Prudential 
Insurance  Company  at  Newark,  N.  J. 


By  Henry  C".  Meyer,  Jr.,  anu  Bassett  Jones,  Jr. 

A  PREVIOUS  article,  which  appeared  in  the  issue  of 
Jan.  13,  was  devoted  to   the   history  of   the   Pruden- 
tial   installation,    including    a    description    of    the 
engine-room.     In  the  present  article  is  given   a  short   ac- 
count of  the  busbar  aiul   switchboard  equipment.      Several 


Fig.  7 — Bus  Detail,  Old   Engine-Room  Junction. 

articles  will    follow  describing  other  parts  of  this  installa- 
tion. 

BUSBAR    EQUIPMENT. 

The  busbars  on   the   generator   contactor   boards   extend 
down  into  a  pit  below  the  board  and  there  connect  directly 


Fig.    39 — 110,000-Volt    Switch,    London    Station. 


Fig.    8 — Main    Generating    Busbars,    New    Engine-Room. 


The  operating  stafi.  in  addition  to  the  chief  oi)erator  and  to   the   main   generator   busbars,   which   are   run   in   a   deep 

his  assistants,  consists  of  two  helpers  at  the  Dundas  station  trench  at  one  side  of  the  engine  foundations.     These  bus- 

and  three  operators  at  each   of  the  other  stations  except  bars  in  course  of  construction  are  shown  in  Fig.' 8,  the  view 

Xiagara   and  Toronto,  where   tli.  i-(    .ire   staffs  of   fivi-.  corresponding  to  the  position  marked  X  in  Fig.   11.     They 
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arc  supportcil  dii  structural  .stcfl  bents  with  soapstouc  seats. 

At  tlic  cast  cud  of  the  cugiue-rooin  the  generator  buses, 
tof^cthcr  with  tlic  coiuhiits  containing  control  lines,  ani- 
iiietcr  leads  and  pressure  wires,  enter  a  tunnel  through 
whicii  they  extend  to  the  jjassage  under  the  old  l)oiler-rooni 
floor  in  the  old  building.  Merc  they  rise  to  the  ceiling  of 
this  passage  and  coiniect  with  the  bnsb.ir  leads  from  the 
old  generators  in  the  old  plant. 

I'toin  this  point  the  jjositive  and  negative  buses  extend 
easterly  along  the  ceiling  of  the  passage  to  the  contactor- 
board  room.  h'ig.  9  shows  the  general  route  of  these  bus- 
bars. That  portion  of  the  busbars  marked  A  in  Fig.  9  is 
shown  on  a  large  .scale  in  l"'ig.  11,  both  plan  and  elevation, 
and  that  portion  marked  />'  in  I'ig.  9  is  similarly  shown  in 
Fig;  12. 

h'ig.  13  shows  a  detail  in  the  passage  which  looks  in 
the  ilircction  indicated  at  C  in  l""ig.  11.  Fig.  14  shows 
where  the  buses  rise  to  the  ceiling  of  the  passageway  at  I) 
in  h'ig.  II.  Figs.  10  and  15  show  the  main  busbars  hung 
from  the  passageway  ceiling  at  E  in  Fig,  12.  Fig.  7  shows 
the  terhiinus  of  the  generator  busbars  under  the  floor  of 
the  old  engine-room  where  the  cable  leads  from  the  old 
generators  connect  with  them  at  F  in  Fig.  12. 


h'igs.  II  and  12,  the  bars  are  exceedingly  tortuous  and  bent 
in  all  kinds  of  forms  to  avoid  old  pipes  and  ducts  that  could 
not  be  moved  or  even  temporarily  shut  down. 

A|)proximately  70,000  lb.  of  copper  in  the   form  of  H-'iu. 
by   ().25-in.   laminations  was  employed   in   the  construction 
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Fig.    10 — Detail    of    Main    Bus. 

of  this  busbar  work,  the  main  leads  consisting  of  ten 
laminations  each  in  the  positive  and  negative  legs  and  five 
laminations  in  the  equalizer  leg.  Between  the  fishplates 
and  on  all  supports  cast-iron  space  plates  with  projecting 
spacing  teeth  were  employed.  A  di.sconnecting  switch  has 
since  been  installed  in  the  busbars  in  the  waste-paper  room 
(see  Fig.  12). 

The  only  changes  made  in  the  old  generator  plant  were 
to  remove  the  old  generators  and  replace  them  with  new 


Fig.    9 — New    Generator   Plant   and    Busbar    Layout. 


The  photographs  convey  no  adequate  idea  of  the  diffi- 
culties met  and  overcome  in  locating  and  installing  these 
very  heavy  bars.  Throughout  a  large  part  of  the  route 
they  are  run  close  to  steam  pipes  in  locations  at  perma- 
nently  high   temperatures.     In   many   places,   as   shown   in 


2'4o-volt  machines.  As  in  the  new  plant,  each  machine  was 
provided  with  a  generator  contactor  board,  the  buses  on 
this  board  being  extended  to  and  bolted  on  the  generator 
terminals.  The  250-kw  machine  contactor  panel  is  shown 
in  Figs.  16,  17  and  18. 
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Ill  nrilri  to  fst;il>li>li  tin-  iii'iitral  <iii  tin-  throe  win-  lij;lit  iii;iil»li',  with  a  bhic  \  criiKnit  iiiarhlc  sanitary  base.  'Ihe 
iiij;  li"eiliM>  two  liahiiiciT  sets  were  iiislalleil  in  tlie  ()1<I  en  instrument  cases,  rlieostat  wheels,  escntclicons,  switches, 
j;iiie-r<)oin.       The  sets  are   capalile   nl    hanilhnj^  a    iiiaxinuini       etc..   arc    liiiislied   "old   copper."       I  he   cornice   and   cohniiiis 


Figs.    13,   14   and    15 — Details   of   Main    Bus. 


unbalance  of 
I  -  !->  per  cent 


800 

of 


amp  flowing  in  the  neutral ;  that  is,  about 
the  average  maximum  of  the  present  load 


are  of  statuary  bronze.  A  copper  diffuser  with  opal-glass 
deflector  trough  is  arranged  back  of  the  cornice  and  serves 
to  light  the  face  of  the  board.  Name-plates  have  reverse 
etched  titles  and  are  finished  to  match  the  rest  of  the  metal- 
work.  The  instrument  panels  contain  seven  generator  am- 
meters, a  high-load  station  ammeter,  a  low-load  station  am- 
meter, main  neutral  ammeters,  a  high-load  curve-drawing 
ammeter,  a  low-load  curve-drawing  ammeter,  a  curve- 
drawing  voltmeter,  a  station  voltmeter  and  a  differential 
double  coil  voltmeter  both  on  a  swinging  bracket,  and  a 
iiorizontal  edgewise  zero-point  ammeter  connected  into  the 
neutral  leg  of  each  three-wire  feeder.  The  last-mentioned 
instruments  make  it  possible  for  the  operator  to  tell  at  a 
glance  the  amount  of  unbalance  in  the  feeder  to  each  sub- 
switchboard. 

Two  horizontal  edgewise  voltmeters  are  also  provide  1. 
each  connected  to  a  20-point  voltmeter  switch  on  the  op- 
erating desk  so  that  pressure  readings  may  be  taken  at  tlie 


Figs.   16  and   17 — Generator  Contactor   Board. 

on  the  plant.  The  main  switchboard  for  operating  this 
equipment,  known  as  "switchboard  No.  i,"  consists  of  three 
parts:  the  control  board  shown  in  Fig.   19,  the  generator 


Fig.    19 — Control    Board,    Switchboard    No,    1, 


Fig.  18 — Detail  of  Arrangement  of  Generator  in  Old  Englne-Room. 

contactor  boards  already  described,  and  the  main  contactor      various  sub-switchboards.     One  point  in  each  switch  is  so 
board  shown  in  Figs.  20,  21  and  22.  •  connected  that  the  instruments  may  be  connected  between 

neutral   and  outside  buses  to  obtain   simultaneous  balance 
REMOTE-CONTROL  SWITCHBOARD.  voltagc  readings. 

The   control   board   is  built  of   selected  gray   Tennessee  The    control    switches    for    operating   the   contactors   on 
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the  generator  panels   and  the  contactor  board  are  of  the      in  the  set  at  will.    This  arrangement  obviates  the  confusion 
pull    type    mounted    on    the   benclibnard.      They    have   com-      usually  attendant  on  the  use  of  two  independent  rheostats. 


Fig.    20 — Main    Contactor    Board,    Switchboard     No.    1. 


bined  mechanical  and  lamp  signals,  the  first  operated  by 
the  control  switch  itself,  the  latter  operated  by  auxiliary 
switches  on  the  contactors. 

The  generator  and  balancer  rheostats  are  mounted  op 
the  wall  behind  the  board  and  are  driven  from  the  rheostat 
wheels  by  the  usual   chain   sprocket  and   shaft  mechanism. 


, 

mi 

"Ti 

1 

•s 

i 

i 

t.   .  ,    Tf 

i 

f' 

"1 

k  |i 

11 

OPERATING  DESK. 

The  balancers  are  started  by  pumjj  ratchet  switches, 
which  are  short-circuited  by  the  balancer  contactors  when 
these  are  closed  after  the  machines  have  been  run  up  to 
speed.  The  operating  desk  in  the  center  of  the  benchboard 
is  provided  with  log  drawers,  a  plate-glass  writing  pad  un- 
der  which    is   a   complete   colored   diagram   of   the   connec- 


Flgs.  21    and  22 — Details  of  Main   Contactor   Board,  Switchboard    No.    1. 

There  is  a  single  rheostat  for  each  balancer  set  arranged  tions,  the  voltmeter  switches  above  mentioned,  a  portable 
with  a  throw-over  field  switch  so  that  the  rheostat  may  lamp  plug  and  receptacle,  an  exterior  telephone  set  and 
be  connected  into  the  shunt-field  circuit  of  either  machine      an    interior   telephone   set    for   calling   and    talking   to    the 
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t)pcraturs  in   the   new  cnginc-rooin.     This  set   is  self-con- 
taineil  and  is  directly  connected  to  the  set  in  the  cnginc- 
rooin  so  as  to  be  iiulcpciulcnt  of  the  general  battery  service 
and  tlujs  to  rcihicc  faihire  to  a  minimum.     For  this  pur 
pose  it  is  magneto-ringing  and  has  no  talking  battery,  the 


Figs.  23  and  24 — Voltmeter  Switch   Interlocking  Push-Button  Type. 

energy  for  talking  being  generated  by  the  voice  with  the 
aid  of  a  repeating  coil. 

GONG   SIGNALS. 

A  system  of  gong  signals  between  the  various  parts  of 
"switchboard  No.  i"  has  been  provided.  A  push-button 
is  located  on  the  desk  to  operate  a  signal  gong  in  the  new 
engine-room.  Each  generator  panel  is  also  provided  with 
a  similar  push-button  operating  a  gong  behind  the  control 
board  so  that  signals  can  be  interchanged  using  a  code 
system.  The  control-board  gong  is  also  operated  through  a 
relay  by  auxiliary  switches  on  each  contactor  on  the 
generator  pa'nels  and  on  the  contactor  board.  This  relay 
is  arranged  to  operate  the  gong  continuously  until  reset  by 
the  operator.  By  this  device  attention  is  drawn  to  the 
board  whenever  a  contactor  opens,  and  the  signal  lamps 
indicate  which  circuit  is  affected. 

Just  above  the  operating  desk  are  provided  seven  pairs 
of  plug  switch  receptacles  which  are  connected  to  lines 
.running  to  the  generator  panels  where  they  connect 
through  a  double-pole  switch  to  the  machine  terminals. 
By  inserting  the  plugs  in  any  pair  of  terminals  all  switch- 
board lamps  and  the  emergency  lamps  in  the  cellars,  at 
the  sub-switchboards  and  in  the  engine-rooms  are  con- 
nected to  one  generator  back  of  all  automatic  switches  and 
circuit-breakers.  Thus  it  is  practically  impossible  for  the 
plant  and  cellars  to  be  left  in  darkness  through  the  open- 
ing of  any  generator  circuit.  The  emergency  lamps  are 
mounted  in  lock  sockets  and  operated  at  240  volts.  The 
"on"  control  switches  of  each  generator  panel  are  also  con- 
nected to  these  lines  so  that  it  is  impossible  to  close  any 
generator  contactor  unless  the  machine  is  up  to  voltage 
and  the  double-pole  switch  on  that  generator  panel  has 
been  thrown  in. 

One  other  item  of  interest  on  this  board  is  the  tvpe  of 
voltmeter  switch  used.  This  switch  is  shown  in  Figs.  23 
and  24  and  was  designed  especially  for  this  equipment.  It 
is  a  push-button  switch  with  interlocking  buttons  so  that 


only  one  button  may  be  pushed  at  a  tunc.      The  biUton   is 
locked  down  by  giving  it  a  quarter  turn. 

It  was  first  proposed  to  locatr  the  control  board  leni 
porarily  in  the  old  engine-room  so  that  the  old  board 
could  be  left  intact  until  nrj  longer  needed.  DifTiculties  as 
to  weights  and  the  obtaining  of  temporary  supports  in  the 
crowded  cellar  below  made  it  necessary  {o  erect  the  board 
in  its  final  location.  To  do  this  a  temporary  wooden  board 
and  gallery  was  built  over  the  generator  panels  of  the  old 
board,  as  shown  in  big.  19,  and  the  feeders  were  successful 
ly  transferred  to  this  temporary  board  with  the  plant  in 
operation  and  without  interruption  of  service.  The  aban- 
doned feeder  panels  were  then  removed  and  the  control 
board  was  erected  in  their  place. 

I'he  control  board  is  15  ft.  long  and  forms  the  principal 
feature  of  the  engine-room,  it  being  of  remarkably  hand- 
some appearance. 


AN  ELECTRIC  FURNACE  THAT  MELTS  PLATINUM. 

Mr.  W.  M.  Maurey,  an  assayer  and  metallurgist  of  St. 
Paul,  Minn.,  has  recently  put  into  service  the  4-kw  electric 
furnace  shown  in  the  accompanying  illustration,  in  which 
gold,  platinum  and  other  refractory  metals  can  be  melted 
readily.  The  furnace  is  of  an  imported  type,  built  by 
M.  Hellburger,  of  Munich,  Germany,  and  is  believed  to  be 
the  only  one  of  its  kind  in  use  in  America. 

The  220-volt  alternating-current  service  of  the  Northern 
Heating  &  Electric  Company  is  supplied  to  the  primary 
winding  of  the  4-kw  step-down  transformer  within  the 
frame.  The  low-voltage  secondary  of  the  transformer, 
through  great  copper  leads  3  in.  square  in  cross-section,  is 
short-circuited  by  one  of  the  two  graphite  crucibles  in 
which  is  placed  the  metal  to  be  melted.  Adjustable  con- 
ductors and  graphite  clamp  pieces  are  provided  for  holding 
the  crucible,  which  is  raised  to  incandescence  by  the  flow 
of  the  thousands  of  amperes  of  low-potential  current  which 
traverse  it.    The  small  crucible  at  the  right  is  arranged  for 


Assayer's  Electric  Furnace  for  Melting  Gold,  Silver  and  Platinum. 

obtaining  especially  high  temperatures  to  heat  small  quan- 
tities of  material.  Gold  and  silver  are  quickly  reduced  to 
a  molten  condition  in  the  furnace,  and  even  platinum,  which 
liquefies  at  3200  deg.  Fahr.,  can  be  completely  melted  in 
about  ten  minutes'  time. 
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Central  Station 

Management,  Policies  and  Commercial  Methods 


Employees'  Clubrooms  at  Fort  Smith,  Ark. 


On  Christmas  evening,  Dec.  25,  the  Fort  Smith  Light  & 
Traction  Company  presented  its  330  employees  with  a 
comfortably  appointed  suite  of  clubrooms  on  the  second 
floor  of  a  downtown  building.  Mr.  J.  VV.  Gillette,  manager 
of  the  Fort  Smith  company,  urged  every  man  with  the 
company  to  make  free  and  full  use  of  the  new  apartments, 
which  include  a  library  and  reading  room,  lounging  chairs, 
billiard  and  pool  tables,  shower  baths,  etc.  An  organiza- 
tion erf  the  employees  has  been  effected  to  care  for  the 
rooms  placed  at  their  disposal. 


Oklahoma  City  Adopts  Electrolytic  Purification  of 
Sewage. 


Electric  Vehicles  in  Oklahoma  City. 


Oklahoma  City,  Okla.,  with  a  population  of  86,000,  has 
300  electric  vehicles.  Although  twenty  years  ago  a  frontier 
camp,  Oklahoma  City  now  boasts  the  largest  amount  of 
paved  streets  and  sidewalks  per  capita  of  all  the  cities  in 
the  United  States.  It  has  more  miles  of  asphalt  paving, 
according  to  Mr.  \V.  R.  Molinard,  manager  of  the  Okla- 
homa Gas  &  Electric  Company,  than  all  the  cities  of  its 
big  neighboring  State,  Texas.  These  excellent  paved  streets 
have  done  much  to  encourage  the  use  of  electric  vehicles 
in  such  a  young  community.  The  central-station  company 
makes  use  of  several  electric  runabouts  for  its  solicitors. 


Large  per  Capita  Use  of  Electricity. 


Several  of  the  suburbs  of  Chicago  served  with  electrical 
energy  by  the  Public  Service  Company  of  Northern  Illinois 
have  rather  exceptional  records  in  the  proportion  of  con- 
sumers to  total  population.  Thus,  in  La  Grange,  with  a 
population  of  5282,  the  company  has  1108  meters  installed, 
while  in  Oak  Park,  with  19,440  inhabitants,  there  are  5022 
customers'  meters  in  service.  Park  Ridge,  a  considerably 
smaller  suburb,  has  2009  inhabitants  and  512  meters,  but 
the  best  showing  of  all  is  presented  at  Flossmoor,  a  high- 
class  residential  suburb  south  of  the  center  of  the  city. 
Here  there  are  thirty-five  houses  and  thirty-five  meters, 
every  householder  being  a  customer  of  the  company. 


Electric- Vehicle  Charging  in  Erie,  Pa. 


There  are  nearly  400  electric  pleasure  vehicles  in  use  in 
Erie,  Pa.,  a  city  of  75,000  inhabitants,  according  to  Mr. 
S.  C.  Walker,  secretary  of  the  Erie  County  Electric  Com- 
pany. The  company  supplies  energy  to  private  garages  at 
4.75  cents  per  kw-hour.  Most  of  these  residential  services 
are  on  direct-current  lines  so  that  no  rectifier  outfits  are 
required.  The  public  garages  obtain  the  wholesale  motor- 
service  rate  and  secure  energy  as  low  as  3  cents  per  kw- 
hour  where  their  consumption  is  large.  The  unusual  num- 
ber of  electric  cars  in  Erie  Mr.  Walker  ascribes  to  the  low 
rate  afforded  for  charging  energy,  as  well  as  to  the  efforts 
made  by  local  commercial  interests  to  have  every  electric- 
vehicle  maker  represented  by  some  local  gas-car  agent.  On 
nights  when  plays  of  note  are  being  presented  at  Erie's 
theatres  as  many  as  100  electric  cars  have  been  counted 
along  the  curbs  of  the  downtown  district. 


Oklahoma  City,  Okla.,  has  contracted  with  Mr.  W.  R. 
Molinard,  general  manager  of  the  Oklahoma  Gas  &  Elec- 
tric Company,  for  130  hp  to  be  used  for  the  electrolytic 
disposal  of  the  city  sewage.  A  75-hp  purification  plant  is 
now  being  installed  in  the  Packingtown  district.  The 
scheme  of  sewage  purification  used,  similar  to  that  at 
Santa  Monica,  Cal.,  was  described  in  the  Electrical  World 
of  May  4,  191 1,  page  1099,  at  which  time  a  7-hp  experi- 
mental set  had  been  put  in  for  test  purposes.  The  satis- 
factory operation  of  this  preliminary  small  equipment  is 
understood  to  have  dictated  the  installation-  of  the  new 
plant. 


An  Emergency  Breakfast. 


When  the  household  of  Mr.  L.  C.  Stevens,  of  Crystal 
Lake,  111.,  one  of  the  district  superintendents  of  the  Public 
Service  Company  of  Northern  Illinois,  awoke  on  a  recent 
morning  during  the  "cold  spell"  it  was  found  that  the  gas 
pipes  were  frozen  up.  As  a  gas  range  is  used  for  cooking 
in  this  house,  the  outlook  for  breakfast  was  dismal  enough, 
and  with  a  temperature  of  18  deg.  below  zero  the  prospect 
of  beginning  the  day  with  a  cold  meal  was  not  particularly 
cheering.  In  this  emergency  Mr.  Stevens  cast  about  to  see 
what  could  be  done  with  such  electrical  appliances  as  he 
had  at  hand.  A  percolator  and  a  toaster  would  furnish 
coffee  and  toast,  but  that  was  hardly  enough,  so  the  elec- 
tric flatiron  was  called  into  requisition,  propped  upside- 
down  and  used  for  cooking  eggs,  which  was  accomplished 
satisfactorily.  Mr.  J.  G.  Learned,  a  general  contract  agent 
of  the  Public  Service  Company,  learned  of  Mr.  Stevens' 
expedient  and  now  declares  that  he  has  a  new  "talking 
point"  in  advocating  the  use  of  the  electric  flatiron  in  re- 
gions where  gas  pipes  are  liable  to   freeze  up  in   winter. 


Quick  Installation  of   Electric-Power  Service. 


The  power  plant  of  a  large  lumber  mill  at  Mobile,  Ala., 
equipped  with  275  hp  in  direct-current  motors,  burned  re- 
cently, leaving  the  mill  without  any  source  of  energy 
supply.  The  Mobile  Electric  Company  was  appealed  to  for 
help  in  the  emergency  and  at  once  commenced  the  exten- 
sion of  one  of  its  lines  to  the  mill  site.  Thirty  transformers 
of  nondescript  types  and  sizes  were  collected  about  the 
company's  system,  assembled  near  the  ruins  of  the  isolated 
plant,  and  connected  in  a  bank  to  furnish  service  of  proper 
voltage  for  the  motors.  All  of  the  motors  originally  in- 
stalled in  the  mill  were  of  the  direct-current  type  and  were 
therefore  useless  for  the  alternating-current  service,  which 
was  the  only  thing  available.  The  central-station  officials 
meanwhile  hunted  among  their  motor  stocks  and,  with  such 
unused  motors  as  they  were  able  to  borrow  in  the  town, 
got  together  enough  machines  to  drive  the  lumber  mill. 
These  alternating-current  motors  then  had  to  be  put  into 
position,  replacing  the  direct-current  machines,  and  the  dis- 
abled mill  was  ready  to  start  up  again  just  five  days  after 
the  fire  which  destroyed  the  power  plant.  Incidentally,  too. 
it  started  up  with  a  three  year  contract  for  central-station 
drive,  and  the  owner  declares  he  will  not  rebuild  his  power 
plant. 


I.  l.c   1  1<  1  C  A  L     W  (  •  l<  I.  I). 
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Annual   Efficiency  Inspection  at  Minneapolis. 

Once  cacli  year  llic   Minneapolis  (iincrai    j-.k-oinc  i  urn 
pany,    which    tlocs    the    h)cal    central-station    business,    lias 
the   en};inrers   ami    representatives   of    its   contract   depart 
inent   visit   customers  in   the  bnsiness  district    for  an   "etli 
eiency"  inspection  of  their  lij^htiii};  ami  motor  installations. 
The    purpose   of   tiiis   campaign,    as    expressly    declared,    is 
not  to  secure  additional  contracts,  hut  is  limited  entirely  to 
improving  the  service  furnished  by  the  central  station,  with- 
out additional  cost  to  its  consumers.     Data  on  the  energy 
consumption  of  various  classes  of  lighting  and  power  in- 
stallations are  carried  by  the  inspection  corps,  and  in  case 
the  actual  installations  show  consumption  in  excess  of  the 
usual  values  the  customer  is  advised  of  ways  in  which  he 
can  improve  his  economy. 

Such  service  is,  of  course,  gratuilou.s  on  the  part  of  the 
company  and  represents  a  part  of  the  well-established  policy 
of  the  .Minneapolis  central  station  to  secure  the  highest 
efficiency  in  the  utilization  as  well  as  the  production  of  its 
energy.  A  secondary  but  important  result  of  the  inspection 
campaign  is  the  up-to-date  information  thus  afforded  on 
the  connected  load  and  the  character  of  the  installation  of 
each  consumer.  This  data  when  obtained  can  be  used  to 
good  advantage  in  further  study  of  the  field. 

Minneapolis'  electrical  efficiency  inspection  for  1912  began 
Monday  morning,  Jan.  8,  when  more  than  twenty  of  the 
new-business  engineers  of  the  company  started  forth  on 
their  scrutiny  of  the  local  lighting  and  motor-service 
conditions. 


Establishing  a  Motor  Load  Under  Difficulties. 


In  the  Malheur  Valley  of  Oregon  are  located  a  number 
of  grain  and  chop  mills,  the  power  requirements  of  which 
are  very  intermittent,  both  as  regards  daily  hours'  use 
and  annual  load-factor.  These  mills  constitute  the  only 
industrial  load  in  this  territory,  where  the  pursuits  are 
principally  agricultural.  Heretofore  most  of  the  mills  have 
been  operated  by  gas  engines,  and  the  replacement  of  these 
by  central-station  service  has  been  a  problem  requiring  the 
best  thought  of  local  electrical  men.  In  order  to  get  elec- 
tricity installed  it  has  been  necessary  in  most  cases  to  allow 
long-time  instalment  conditions  for  the  sale  of  motors.  In 
other  instances  motors  have  been  exchanged  on  an  even 
trade  for  the  gas  engines,  the  motors  being  installed  ready 
for  service,  free  of  charge,  in  the  bargain.  On  account  of 
the  short-liour  use  of  the  motors  the  energy  consumption 
rarely  exceeds  the  minimum.  In  general  this  minimum  has 
been  held  at  $12  a  year  per  horse-power,  but  in  some  cases 
it  has  been  necessary  to  lower  it  to  $6  a  year.  The  motor 
installations  range  from  5  hp  to  150  hp,  averaging  15  hp  to 
25  hp  in  rating.  A  secondary  problem  brought  up  to  the 
electric  companies  has  been  the  disposal  of  the  gas  engines 
thus  acquired  through  purchase  and  trade.  The  engines 
are  sold  at  a  low  second-hand  value  where  possible,  care 
being  taken  to  have  them  shipped  out  of  the  local  field  so  as 
to  avoid  future  competition  from  the  same  units.  In  figur- 
ing on  the  installation  of  motors  a  minimum  allowance  is 
made  for  engine  value,  the  charge  of  replacement  being 
carried  as  part  of  the  construction  account. 


HOW  A  MOTOR  BEAT  AN  ENGINE  USING  12-CENT 
NATURAL  GAS. 


A  large  fruit  dealer  in  a  Southwestern  city  owned  a  re- 
frigerating plant  driven  by  a  gas  engine,  the  cost  of  operat- 
ing which,  with  natural  gas  at  $0.12  per  1000  cu.  ft.,  was 
$12  a  month.  The  gas  engine  gave  considerable  trouble  by 
balking  during  some  of  the  warmest  days  when   ice   was 


most  needed,  and  much  valuable  fruit  was  spoiled  each 
UK  mill.  The  engine  was  also  troublesome  to  operate,  for, 
besides  breaking  down  at  intervals,  it  would  stop  now  and 
then  from  unassigiied  cau.ses,  was  haril  to  start  and  made 
.1  I<it  of  racket.  The  dealer  had  c<jme  to  regard  the  loss  of 
his  fruit  through  lack  of  refrigeration  as  an  incident  to  his 
business  until  the  local  central-station  man  took  .111  interest 
in  the  case  and  began  to  ask  questions. 

I  he  first  thing  he  brought  to  the  owner's  attention  was 
the  value  of  the  fruit  that  was  needlessly  spoiled,  liy  the 
dealer's  own  estimate  this  loss  amounted  to  from  $ioo  to 
$200  each  month.  Reliable  motor  drive,  the  solicitor  pointed 
out,  would  put  an  end  to  this  loss,  but  the  figure  he  esti- 
mated, $65  a  month  for  electrical  service,  was  nevertheless 
declared  out  of  the  question  by  the  fruit  dealer.  However, 
permission  was  obtained  to  \mX  the  motor  in  for  thirty  days' 
trial  at  no  cost  to  the  owner  if  not  acceptable  at  the  end  of 
that  time.  The  cost  of  running  the  plant  that  first  month 
proved  to  be  $67,  thus  proving  the  accuracy  of  the  estimate. 
When  the  trial  period  was  up  the  dealer  was  asked  if  he 
was  ready  to  return  to  gas-engine  drive  and  wanted  the 
motor  removed.  The  way  he  shouted  "No!"  gladdened  the 
solicitor's  heart,  and,  of  course,  the  installation  "stuck." 
Since  then  the  customer  has  doubled  his  mechanical  equip- 
ment, using  motor  drive  throughout. 

Shortly  after  he  had  contracted  for  the  first  motor  service 
the  dealer  received  a  timely  call  from  a  nice  old  gentleman 
who  said  he  was  in  the  market  for  a  second-hand  gas  engine 
and  would  be  pleased  to  pay  something  more  than  the 
junk  value  for  the  aggregation  of  cylinders,  valves  and 
spark-plugs  now  rusting  in  one  corner  of  the  electrified  re- 
frigerating plant.  The  sale  was  quickly  made  to  the 
mutual  satisfaction  of  both  parties,  and  thus  any  tempta- 
tion to  return  to  engine  drive  was  effectually  removed. 


ELECTRIC-METER   TESTING  IN   THE  SECOND 
NEW  YORK  PUBLIC-SERVICE  DISTRICT. 


By  Charles  F.  Hunter. 

Under  the  public  service  commissions  law  of  the  State 
of  New  York,  as  enacted  in  the  spring  of  1907  and  as 
later  amended,  the  Public  Service  Commissions  of  both  the 
First  and  the  Second  District  have  specific  duties  given 
them  in  regard  to  the  testing  and  maintenance  of  electric 
meters  by  the  corporations  and  municipalities  within  their 
respective  jurisdictions.  The  section  of  the  law  as  regards 
electric   meters  is  as   follows : 

"Inspection  of  Gas  and  Electric  Meters. — Each  commis- 
sion shall  appoint  inspectors  of  electric  meters  whose  duty 
it  shall  be,  when  required  by  the  commission,  to  inspect, 
examine  and  ascertain  the  accuracy  of  any  and  all  electric 
meters  used  or  intended  to  be  used  for  measuring  and 
ascertaining  the  quantity  of  electric  current  furnished  for 
light,  heat  or  power  by  any  person,  corporation  or  munici- 
pality to  or  for  the  use  of  any  person  or  corporation,  and 
to  inspect,  examine  and  ascertain  the  accuracy  of  all  appa- 
ratus for  testing  and  proving  the  accuracy  of  electric  me- 
ters, and  when  found  to  be  or  made  to  be  correct  the  in- 
spector shall  stamp  or  mark  all  such  meters  and  apparatus 
with  some  suitable  device,  which  device  shall  be  recorded 
in  the  office  of  the  Secretary  of  State.  No  corporation, 
person  or  municipality  shall  furnish,  set  or  put  in  use  any 
electric  meter  the  type  of  which  shall  not  have  been  ap- 
proved by  the  commission. 

"Every  gas  corporation,  electrical  corporation  and  munici- 
pality shall'  provide,  repair  and  maintain  such  suitable 
premises  and  apparatus  and  facilities  as  may  be  required  and 
approved  by  the  commission  for  testing  and  proving  the 
accuracy  of  gas  and  electric  meters  furnished  for  use  by  it, 
and  by  which  apparatus  every  meter  may  be  tested. 

"If  anv  consumer  to  whom  a  meter  has  been  furnished 
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.sliall  rc(|ui.-st  the  coiiiiuis.siun  in  writing  to  inspect  such 
inctcT,  the  conmiission  shall  have  the  same  inspected  and 
tested.  If  the  same  on  being  so  tested  shall  be  found  to  be 
more  than  4  per  centum  if  an  electric  meter,  or  more  than 
2  per  centum  if  a  gas  meter,  defective  or  incorrect  to  the 
prejudice  of  the  consumer,  the  expense  of  such  inspection 
and  test  shall  be  borne  by  the  corjxjration  or  numicipality  ; 
if  the  same  on  being  so  tested  shall  be  found  to  be  correct 
within  the  limits  of  error  prescribed  by  the  provisions  of 
this  subdivision,  the  expense  of  such  inspection  and  test 
shall  be  borne  by  the  consumer. 

"The  commission  shall  prescribe  such  rules  and  regula- 
tions to  carry  into  effect  the  provisions  of  this  section  as 
it  may  deem  necessary,  and  shall  fix  uniform  reasonable 
charges  for  the  inspection  and  testing  of  meters  upon 
complaint." 

This  law  (as  regards  electric-meter  testing)  imposes 
three  duties  upon  the  commissions: 

(i)  To  require  the  installation  of  suitable  apparatus  and 
testing  facilities  for  use  in  proving  the  accuracy  of  con- 
sumers' electric  meters,  and  to  inspect  and  ascertain  the 
accuracy  of  such  apparatus. 

(2)  To  approve  the  type  of  all  electric  meters  to  be  fur- 
nished, set  or  put  in  use  by  corporations  or  municipalities. 

(3)  To  test  electric  meters  upon  the  complaint  of  con- 
sumers. 

In  carrying  out  the  provisions  of  this  statute  the  com- 
mission found  a  great  lack  of  uniformity  in  the  meter- 
testing  practice  of  the  various  corporations,  and  also,  as 
might  be  expected,  a  very  great  difference  in  the  types  of 
meters  and  methods  of  their  installation. 

At  the  present  time  there  are  291  corporations  (which 
includes  copartnerships  and  individuals)  and  forty-four 
municipalities  now  operating  electric  meters  in  the  Second 
i^ublic-Scrvice  District.  This  district,  as  is  well  known, 
includes  the  whole  of  the  State  of  New  York  outside  of 
the  limits  of  Cireater  New  York  City,  which  includes  the 
boroughs  of  Kings,  Queens,  Richmond,  Manhattan  and  the 
Bronx.  A  recent  census  taken  by  the  commission  of  the 
number  and  type  of  watt-hour  meters  installed  throughout 
the  Second  District  shows  approximately  170,000  of  these 
meters. 

Both  upon  recommendation  of  the  conmiission  and  their 
own  motion  a  large  number  of  corporations  have  purchased 
meter-testing  apparatus,  until  at  the  present  time  there  are 
614  electrical  testing  standards  of  various  kinds  in  use  in 
the  Second  District.  There  are  315  rotating  standards  or 
portable  integrating  watt-hour  meters  and  299  indicating 
instruments,  including  voltmeters,  anmieters  and  indicating 
wattmeters.  During  the  past  four  years  these  have  been 
checked  from  time  to  time  by  the  traveling  electric-meter 
inspectors  of  the  commission,  the  method  of  test  being  by 
the  use  of  portable  standards  which  are  checked  once  a 
month  at  the  electrical  laboratory  of  the  commission  at 
Albany  by  comparison  with  primary  standards.  Table  I. 
published  herewith,  indicates  the  results  of  these  tests 
year  by  year. 

TABLE    I. — RESULTS    OF    TESTS    OF    STANDARDS. 


Vear. 

Numl)er 
Standards 
Checked. 

Number 

Found 

Inaccurate. 

Numl»er    Recali- 
brated by  State 
Inspectors. 

IQOS 

1HI2 

218 

30 

190" 

1744 

70 

6.1 

1910 

1  7.59 

42 

36 

1911 

1318 

'6 

49 

In  addition  to  the  checking  of  the  standards  of  the  com- 
panies they  are  required  to  file  monthly  with  the  conmiission 
a  report  showing  the  number  of  meters  tested  and  the  con- 


dition of  each  as  found.  1  able  11,  published  herewith,  in- 
dicates the  results  of  these  reports  for  the  past  three 
years. 
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N'ear. 


1909 
1910 
1911 


Total  Number 

Meters 

Tested. 


78,116 
84.576 
87.89.? 


Number  Over 
4  per  Cent 

Slow. 


16. 085 
14.742 
12.791 


Number  Over  Accurate 

4  per  Cent       I  Meters 

Fast.  to  Total  Num- 

ber Tested. 


7.458 
6,247 
4.947 


70 

75 
80 


It  will  be  noted  from  an  examination  of  the  above  table 
that  the  percentage  of  accurate  meters  to  the  total  is  in- 
creasing every  year.  This,  while  it  may  be  expected,  is  a 
very  gratifying  result,  and  demonstrates  the  desirability  of 
periodic  and  thorough  tests  of  the  meter  installations  of  the 
companies. 

The  third  requirement  of  the  statute  as  noted  above — 
that  of  testing  meters  upon  the  complaint  of  consumers — 
has  been  carried  out  with  the  results  shown  in  Table  III. 

TABLE  III. METERS   TESTED   UPON   COMPLAINT  OF   CONSUMERS. 


Year. 

Number 
Meters 
Tested. 

Number 
Over  4  per 
Cent  Fast. 

Number 
Over  4  per 
Cent  Slow. 

1908 

85 

20 

14 

1909 

^^ 

11 

6 

1910 

130 

15 

35 

1911 

99 

9 

19 

Total 

387 

55 

74 

A  large  number  of  the  meters  tested  on  complaint  have 
been  polyphase  meters  measuring  large  power  installations. 
The  commission,  while  it  is  authorized  to  charge  for  this 
service,  has  established  a  scale  of  fees  which  is  nominal 
with  respect  to  the  cost  of  the  work.  The  expense  of  test- 
ing a  large  polyphase  meter  is  frequently  considerable,  par- 
ticularly when  the  inspectors  have  to  travel  some  distance 
and  it  is  necessary  to  ship  additional  apparatus  from  the 
Albany  laboratory  for  the  test.     One   feature  of  the  com- 
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Diagram     Showing     Incorrect     Use     of     Three-Wire.     Single-Phass 
Meter  on   Polyphase  Circuit. 

plaint  tests  which  have  been  made  on  polyphase  meters  is 
that  about  one-half  of  these  meters  wdiich  have  been  tested 
have  been  found  to  be  wrongly  connected,  the  wrong  con- 
nection usually  consisting  of  a  reversal  of  one  of  the  cur- 
rent or  potential  elements  An  interesting  example  of  an 
incorrect  polyphase  meter  connection  which  recently  oc- 
curred is  given  in  the  accom])anying  illustration. 

From  this  illustration  it  will  be  seen  that  an  attempt  was 
made  to  measure  a  220-volt.  three-phase  service  with  a  220- 
volt,  single-phase,  three-wire  meter,  and  further  that  the 
three-wire  meter  measured  the  current  in  the  lighting  serv- 
ice as  well  as  the  two-wire  meter,  the  consumer  paving 
twice  for  his  lighting  ser^'ice. 
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The  coiiiinission  lia.>>  taken  tin-  j^roiiiul  that  approval  nf 
types  of  electric  motors  iiioiitionod  should  bo  jjivoii  only 
after  a  tlioroii).;li  hil)oratory  tost  into  tlio  i)orforniaiice  of 
each  typo  of  motor.  W  itii  tliis  in  mind  it  lias  proi)aro(l 
rules  and  rcjjuiations  j^jovorninj;  those  acccptajico  tests. 
These  rules  were  ado|)to«l  largely  from  the  meter  code  of 
the  joint  committee  of  the  National  I'.loctric  Light  A.sso- 
ciation  and  Association  of  I^dison  Illuminating  Companies. 
The  present  rules  cover  only  direct-current  and  single-phase 
induction  watt-hour  meters,  while  rules  for  polyphase  me- 
ters and  grai>hic  motors  arc  now  in  preparation. 

l*'rom  the  oxi)orioiico  of  the  practical  working  of  the  law 
for  the  past  throe  years  there  is  no  question  as  to  the  ten- 
dency to  improve  meter  conditions  in  general.  While  the 
commission  has  not  as  yet  issued  any  general  order  requir- 
ing companies  to  make  periodic  tests  of  their  electric  me- 
ters, the  smaller  companies  which  are  not  at  present  doing 
much  meter  testing  are  gradually  taking  up  the  work. 
The  improvement  in  meter-testing  appliances  and  methods 
in  the  last  few  years  makes  it  much  simpler  for  the  small 
companies  to  carry  on  this  important  work,  and  with  the 
assistance  of  trained  meter  men,  such  as  the  meter  in- 
spectors of  the  State  authorities,  it  is  possible  for  the 
smaller  concerns  to  institute  a  meter-testing  system  which 
will  be  far  more  satisfactory  than  the  old  method  of  rely- 
ing entirely  on  a  factory  test  of  the  meter. 


Wiring   and   Illumination. 

NUMBERING  SYSTEM  FOR  PINS  AND  CROSS-ARMS. 


Much  confusion,  annoyance  and  actual  danger  may  result 
from  lack  of  precise  and  ready  knowledge  of  the  location 
of  each  wire  on  a  given  pole,  its  voltage,  kind  of  service 
carried,  etc.  Systems  of  construction  have  been  employed 
in  which  certain  wires  followed  the  right-hand  side  of  the 
cross-arms,  others  being  on  the  left  side,  as  viewed  going 
from  the  power  house.  Where  such  locations  are  not  readily 
recognizable  time  is  lost  in  tracing  out  the  positions,  and 
when  trouble  is  to  be  repaired  such  interruption  becomes 
acute.  Mr.  H.  I.  Ward,  electrical  engineer  for  the  Mus- 
kogee Gas  &  Electric  Company,  Muskogee,  Okla.,  has 
arranged  a  numbering  scheme  for  his  pins  and  cross-arms, 
as  follows:  On  all  poles  the  pins  on  the  top  arm  are  num- 
bered as  "teijs,"  those  on  the  second  arm  as  "twenties," 
third,  "thirties,"  etc.,  etc.  On  lines  running  north  and  south 
the  poles  are  numbered  from  east  to  west,  and  on  lines  run- 
ning east  and  west  they  are  numbered  from  north  to  south. 
Six-pin    arms    are    the    standard,    although    some    four-pin 
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Numbering    System    for    Pins    and    Cross-Arms. 

arms  are  used.  As  single-phase  and  arc  circuits  precede 
in  most  extensions,  these  take  the  top  arm.  On  all  lines 
running  north  and  south  single-phase  primaries  take  the 
two  east  pins  and  are  numbered  11  and  12.  Since  only  one 
arc-circuit  wire  is  run  on  a  pole  line,  except  in  special  cases. 


the  arc  wire  takes  the  pole  pin  on  the  same  side  and  same 
arm  as  the  single-jjliaso  primaries,  and  is  No.  13.  'i'hrco- 
l)hase  i)rimarios  take  the  second  arm,  pins  Nos.  21,  22 
and  23,  being  placed  on  the  same  side  as  the  single-phase 
primaries.  When  single-phase  three-wire  and  three-phase 
secondaries  are  run  they  take  the  opposite  side  of  the  pole 
and  the  same  arm  as  the  primaries  feeding  them.  None  of 
the  pins  are  actually  labeled,  of  course,  the  designation 
shown  being  simply  memorized  by  those  having  to  do  with 
the  lines.  The  same  scheme  is  carried  out  on  pole  lines 
running  east  and  west,  all  high-tension  lines  being  placed 
on  the  north  side  of  the  poles. 

At  present  the  Muskogee  company  has  70  miles  of  pole 
line  and  3252  lighting  and  motor-service  customers,  making 
46.5  customers  per  mile  of  line,  or  a  little  more  than  one 
customer  per  pole. 


RECENT  TELEPHONE  PATENTS. 


SELECTIVE    RINGING   APPARATUS. 

With  the  harmonic  system  of  selective  signaling  the 
magneto  cannot  be  used  at  the  substation  of  local  battery 
systems,  as  its  variable  speed  causes  interference  with  the 


Fig.    1 — Selective    Ringing    Apparatus. 

various  stations;  that  is,  false  calls  are  given.  To  obviate 
this  difficulty  Mr.  W.  W.  Dean  has  devised  a  pole  changer 
driven  by  a  reed  tuned  to  a  non-interfering  frequency. 
The  accompanying  illustration  shows  the  device.  The  pole 
changer  generates  impulses  from  the  local  battery  which 
are  stepped  up  by  a  transformer. 

A  patent  granted  to  Mr.  H.  P.  Clausen,  of  Chicago, 
describes  a  circuit  for  a  subscriber's  set  for  use  with  har- 
monic ringing  systems.  A  three-way  condenser  is  used  in 
the  receiver  circuit.  One  leg  is  tapped  to  line,  one  to  the 
receiver  and  the  third  to  the  bell,  which  is  legged  off  to 
ground. 

SERVICE    METER    SYSTEM. 

For  measured  service  the  service  meter  is  quite  com- 
monly used  to  count  the  connections.  The  meter  is  usually 
arranged  to  respond  to  a  current  controlled  by  a  manually 
operated  key.  In  this  system,  however,  the  inventor,  Mr. 
R.  H.  Manson,  of  Elyria,  Ohio,  has  arranged  an  automatic 
counter.  The  circuit  is  illustrated  herewith.  The  left- 
hand  cord  is  the  answering  cord.  The  meter  is  wired  to 
the  jack  sleeve  and  fails  to  respond  to  the  normal  current 
which  passes  as  the  plug  meets  the  jack.  It  will  be  seen 
that  this  current  is  controlled  to  some  extent  by  the  re- 
sistance.     When,    however,    the    relays    have    both    oper- 
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ated  their  front  contacts  arc  in  series  and  together 
complete  a  short-circuit  around  tlie  resistance,  which  shunt 
contains  a  low-wound  relay  A'.  This  not  only  causes  an 
increased  current  through  the  sleeve  circuit  and  thus 
through   the  meter,   which   then   operates,  but   the   relay   R 


Fig.    2 — Selective    Meter    System. 

responds  and  locks  in  the  shunt  so  that  the  meter-operating 
current  is  maintained  throughout  the  connection.  It  will 
thus  be  seen  that  a  count  is  effected  only  from  the  answer- 
ing cord  after  the  called  subscriber  has  answered  and  only 
one  count  is  possible  upon  one  connection.  This  patent 
is  assigned  to  the  Dean  Electric  Company. 


Letters  to  the  Editor, 


Operation  of  Detectors  in  Wireless  Telegraph  Service. 


To  the  Editor  of  Electrical  World: 

Sir: — In  order  to  avoid  a  possible  misunderstanding  I 
should  like  to  call  to  the  attention  of  your  readers  an  error 
in  the  article  "Operation  of  Detectors  in  Wireless  Tele- 
graph Service,"  as  published  in  the  Electrical  World  of 
Dec.  30  last.  Fig.  4,  which  shows  a  current  calibration  of 
the  detector  circuit  in  terms  of  axial  displacement  of  the 
coupling  transformer's  primary,  has  as  its  ordinate  scale 
"current  in  amperes."  This  should  be  "current  in  am- 
peres X  constant,"  since  the  exact  value  of  the  current 
through  the  detectors  was  not  determined.  In  any  event 
it  is  manifest  that  this  could  not  be  of  the  order  indicated, 
namely,  200  to  400  amp.  The  factor  to  be  applied  is  prob- 
ably about  10''. 

New  York,  N.  Y.  John  L.  Hogan,  Jr. 


MECHANICALLY  CHANGING  RATE  OF    RADIOAC- 
TIVITY. 


To  the  Editor  of  Electrical  World: 

Sir: — In  your  issue  No.  i,  \'ol.  59,  date  of  Jan.  6,'  1912, 
a  note  appears  (page  32)  referring  to  my  discovery  of 
"what  appears  to  be  a  change  in  the  rate  of  emanation  from 
uranium  with  mechanical  rotation  of  the  uranium  mass." 
May  I  point  out  that  the  word  emanation  as  now  used  by 
physicists  has  a  special  significance  in  radioactive  literature, 
and  refers  to  a  gas  given  off  or  emanating  from  such  highly 
radioactive  matter  as  radium,  but  which  has  never  yet  been 
known  to  come  direct  from  uranium  in  its  natural  state. 
May  I  also  correct  the  statement  in  your  note  which  refers 
to  "the  electricity  on  the  belt  of  a  small  motor,"  etc.,  as 
this  may  impress  j)hysicists  with  the  idea  that  I  had,  in 
some  way,  produced  an  electrostatic  charge  directly  on  the 
belt,  as  by  friction;  whereas  it  is  distinctly  otherwise,  as 
I  explain  below.  I  may  also  say  that  the  results  in  the 
experiments  described  were  not  unexpected,  for  I  had  made 
and  filed  a  written  signed  statement  (at  the  request  of 
some  widely  known  physicists)  under  date  of  Oct.  11,  1911, 


virtually  stating  that  1  believed  a  change  in  the  rate  of 
radiation  of  the  rays  of  radioactive  matter  could  be  caused 
by  the  mere  act  of  revolving  such  a  mass  about  an  axis 
common  to  the  mass.  I  believe  now  I  have  seemingly,  and 
probably  in  fact,  so  caused  this  change,  which  if  not  antici- 
pated was  certainly  hoped  for,  for  definite  reasons  given 
at  some  length  in  the  above-mentioned  statement. 

The  discovery  mentioned  in  your  note  I  prefer  to  desig- 
nate as  "nu-chanically  changing  the  rate  of  radioactive 
radiation."  1  have  tried  several  methods  of  revolution,  but 
I  intend  to  try  others  in  the  future,  not  only  under  very 
high  speed,  but  relative  to  ionization  and  magnetic  deflec- 
tion under  revolution.  In  a  series  of  about  100  experi- 
ments, I  used,  so  far  as  I  know,  the  entirely  new  and  origi- 
nal method  of  revolution  of  masses  about  a  common  axis, 
thus  seemingly  producing  a  change  in  the  natural  rate  of 
radiation  of  any  substance  whatever;  for  I  think  there  is 
a  process  of  disintegration  going  on  in  the  rotating  atoms 
of  every  substance  or  element  known  to  science,  and  that 
transformation  of  some  kind  is  constantly — though  very 
slowly — taking  place  in  so-called  matter  of  all  kinds,  in- 
stead of  being  confined  alone  to  the  present  known  radio- 
active substances.  My  recent  experiments  were  with  dif- 
ferent substances,  and  all  substances  tried  were  affected  by 
this  peculiar  revolution  voltage.  Ofttimes  with  substances 
of  different  densities — or  specific  gravities — I  would  get 
different  results  in  terms  of  voltage  at  the  needle,  and  not 
always  would  I  get  the  same  results  with  repetitions  of 
experiments  with  the  same  substances;  that  is,  the  same 
averages  of  voltage  as  expressed  at  the  needle  of  a  Braun 
electroscope  or  voltmeter.  I  found  that  when  I  at  one  time 
discouragingly  felt  I  must  condemn  my  own  findings  I  later 
obtained  seemingly  full  and  direct  evidence  of  the  actual 
powerful  working  of  these  revolution  voltages  really  caus- 
ing an  actual  dampening  at  the  needle  of  the  voltage  from 
an  induced  field.  That  much  seems  reasonably  certain  after 
several   experimental  verifications. 

I  mean  by  induced  field,  that  may  and  may  not  have  been 
wholly  electrostatic,  a  field  in  space  which  acted  inductively 
through  an  insulated  copper  wire  loop  generally,  but  not 
always,  placed  in  that  part  of  the  field  from  which  I  could 
obtain  the  highest  voltage  at  the  needle  of  the  electroscope 
or  voltmeter,  the  cap  of  which  was  connected  by  a  system 
of  insulated  wires  and  silver  coils  with  the  above-mentioned 
loop.  To  avoid  repetition,  I  designated  this  field  loop  as  "loop 
L,"  while  another  insulated  wire  loop,  designated  as  "loop 
U  L,"  was  placed  in  space  a  distance  of  i  cm,  more  or  less, 
from  the  revolving  mass,  which  in  turn  had  an  energy 
transmission  loop  O  L  connected  to  and  revolving  with  it 
about  a  common  axis — the  axis  of  the  spindle.  The  loop 
U  L,  like  the  loop  L,  was  simply  a  bend  in  the  insulated 
covered  wire  which  returned  upon  itself  from  the  loop,  thus 
forming  a  double  insulated  wire  for  a  comparatively  short 
distance,  where  it  divided,  one  portion  leading  to  the  cap 
of  the  electroscope  but  connecting  to  an  insulated  silver 
wire  coil  on  the  way.  Loop  L  also  ran  double  for  a  short 
distance,  where  it  also  divided  so  as  to  form  a  junction 
and  a  circuit  with  the  system  from  U  L.  Thus  I  was  en- 
abled to  mingle  the  induced  voltages  passing  in  the  two- 
wire  system  before  their  resulting  intensity  of  voltage,  or 
resulting  diminution  of  voltage,  as  the  case  might  be. 
reached  the  needle  with  a  definitely  expressed  result  there 
of  their  differences  or  additions.  These  two  looped  sys- 
tems were  a  practical  result  of  necessity,  because  with  a 
single  loop  only  the  indicated  voltage  often  would  send  the 
needle  up  and  out  of  the  scale  divisions  of  the  arc  on 
which  these  voltages  were  read.  Following  T  i;ivc  a  de- 
scription of  one  of  the  experiments: 

Two  separate  masses  of  uranium  ore  were  simultaneously 
revolved  side  by  side  about  a  common  spindle  axis,  which 
axis  was  parallel  with  the  distant  axis  of  a  j4-hp  motor. 
A  small  steel  pulley  was  on  each  axis,  a  round  leather  belt 
connecting  them.     Loop  L  was  generally — though   not  al- 
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ways — iihiciil  111  lire  .sp.icc  I>l-|u  rtii  ilic  lop  ami  litiltdiii 
belt,  aiul  iialt  way  Iroin  spiiulli-  axi.s  to  motor  axis,  or  ut 
"mid  span.  "  Sometimes  this  loop  /.  would  be  located  in 
free  space  opposite  this  miil-span  station  anil  well  in  from 
it  toward  the  electroscope  located  on  a  table  separated 
Irom  the  motor  aiul  spindle  table.  One  of  these  separate 
masses,  consisting;  ai  live  lumps  of  uranium  ore,  had  pre- 
viously been  cemented  into  the  concavity  of  a  lead  parabo- 
loid cup  formiiin  a  circle  whose  plane  was  vertical  to  the 
spindle  axis.  The  other  mass — also  of  five  lumps  of  uranium 
ore — was  ditlercntly  arranged,  being  fastened  in  a  circle  of 
insulated  wire  to  the  face  of  the  rim  of  a  wood  drum  open 
at  its  outer  end  and  in  which  the  lead  cup  was  located,  the 
axis  of  the  spindle  being  also  the  axis  of  this  drum.  On 
the  back  of  eacii  of  the  five  lumps  of  uranium  ore  in  the 
lead  cup  had  been  laid  a  portion  of  the  length  of  a  thin 
narrow  copper  ribbon,  and  both  were  simultaneously  pressed 
with  cement  into  a  sunken  lead  chamber  in  the  lead  parabo- 
loid cup  above  mentioned.  An  exposed  portion  of  the 
same  copper  ribbon  was  in  each  of  the  five  cases  turned 
down  into  the  exposed  concavity  of  this  lead  cup,  all  being 
equally  visible  with  the  exposed  outer  portion  of  each  of  the 
five  uranium  ore  lumps.  The  loop  L,  now  having  been  ad- 
justed in  the  mid-span  field  and  with  loop  U  L  at  the  side 
of  the  drum  containing  the  two  separate  sets  or  circles  of 
uranium  ore  above  described,  the  motor  power  was  turned 
on.  Inunediately  the  needle  felt  the  differential  electro- 
magnetic (?)  impulse  or  influence  from  the  mid-field  loop  L 
simultaneously  with  that  from  the  drum  loop  U  L,  and 
would  stand  for  a  fraction  of  a  second  before  moving  at 
all  from  its  position  at  or  near  zero  on  the  scale.  Then, 
seemingly  as  if  by  an  explosive  release  of  atomic  energy  at 
the  drum,  the  needle  point  would  rush  suddenly  up  to  200 
or  300  volts,  immediately  fall  to  zero,  and  then  at  once 
begin  steadily  and  rapidly  to  climb  the  arc  of  the  voltage 
scale  until  it  reached  a  maximum  reading,  when  it  would 
gradually  change  and  begin  to  recede.  There  was  nearly 
always  a  pulsing  oscillation  of  the  needle,  when  not  spas- 
modically swinging  violently  back  and  forth,  as  it  often 
did,  through  200  or  300  volts  or  divisions  of  100  volts  each 
on  the  scale.  This  more  steady  pulsing  was  noticeable 
both  in  the  rise  and  decline  of  the  needle  as  it  seemingly 
fought  its  way  "inch  by  inch" — registering  a  change  of 
100  volts  more  or  less  during  each  half  minute  of  the  fifteen 
minutes  which  I  allowed  for  each  experiment  from  start 
to  finish  wherever  on  the  scale  it  found  the  needle.  By 
adding  together  those  thirty  or  thirty-one  different  readings 
for  each  quarter-hour  involved,  an  average  voltage  was 
obtained  for  each  experiment.  Call  the  average  A  for  the 
one  above  described  in  which  the  two  masses  now,  or  as 
yet,  are  entirely  separated  though  simultaneously  revolved 
on  the  same  axis.  The  fifteen  minutes  allowed  for  that 
experiment  having  expired,  the  power  was  shut  off  and  the 
needle  slowdy  fell  to  zero,  or  thereabouts,  while  prepara- 
tion for  the  next  following  experiment  was  being  made. 
In  the  case  before  us  the  copper  ribbons,  which  had  idly 
revolved  with  the  inner  circle  masses  of  uranium  to  which 
each  was  attached  as  before  described,  were  now  connected 
to  the  outer  circle  masses  of  uranium  by  simply  passing 
each  ribbon  separately  over  and  approximately  around  the 
insulated  wire  circle  connecting  these  outer  masses,  or 
masses  on  the  outer  face  or  edge  of  the  drum  rim.  With  the 
loop  L  and  loop  U  L  located  undisturbed  in  exactly  the 
position  above  described  in  the  first  experiment,  and  with 
the  needle  at  or  near  zero  on  the  scale,  the  power  is  again 
turned  on,  the  needle's  registry  at  every  half-minute  is 
again  noted  for  another  fifteen  minutes,  and,  as  before, 
the  average  of  the  voltage  differentials  is  found.  Call  this 
average  B. 

The  dift'erences.  A  and  B.  between  these  two  kinds  of 
experiments  were  not  always  the  same.  Sometimes,  in 
repeating  the  two  experiments,  they  were  more  and  at  other 
times  less.    The  crudeness  of  the  temporized  apparatus  used 


lor  these  preliimnary  e.xpeiiiiieius  made  a  uminriii  or 
:>imilarly  close  connection  between  the  outer  and  inner 
masses  with  the  copper  ribbons  impossible  at  any  two  sue 
ceeding  tests.  There  was,  however,  always  a  difference. 
In  the  last  experiment  made  at  the  laboratory,  Jan.  4,  191.', 
the  difference  was  an  average  of  K3  V(jlts  greater  when 
the  two  masses  were  ribb(m-c<iimected  than  when  separated. 
Hut  greater  difference  was  shown  by  a  much  simpler  ar- 
rangement or  a])paralus  to  be  soon   described. 

There  should  always — as  I  later  discovered — be  made  a 
com|)aris()ii  between  the  voltage  of  the  maximum,  or  mid 
field  alone,  as  found  by  loop  /.  alone  when  no  masses  what- 
ever ;ire  attached  to  and  revolving  on  the  spindle  axis  near 
looj)  U  L,  and  the  voltage  due  to  the  revolution  on  the 
spindle  of  any  mass  then  to  be  compared.  A  less  favorable 
showing  is  found  by  comparing  the  weaker  field  voltage 
at  loop  U  L  with  the  voltage  from  the  revolving  mass  at 
loop  U  L.  In  this  latter  way  I  found,  on  Dec.  5,  191 1,  when 
1  strapped  the  above  identical  and  described  five  lumps  of 
uranium  ore — with  their  connecting  circle  of  insulated  wire 
— to  the  grooved  edge  of  an  old  ])ine-wood  disk,  an  average 
revolution  voltage  of  U  L  to  be  334.4  volts;  and  right  after- 
ward, with  this  entire  disk,  together  with  its  uranium  circle, 
removed  from  the  spindle  axis,  I  obtained  the  average 
voltage  of  the  field  at  U  L  oi  447.7  volts.  Now,  the  differ- 
ence between  447.7  and  334.4  equals  113.3  volts,  which 
seemingly  represents  in  actual  voltage  the  dampening  effect 
on  the  field  at  U  L.  as  differentiated  at  once  at  the  neeflle. 
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Charges   on    Indicating   Needle. 

and  seemingly  must  be  wholly  due  and  completely  due  to 
the  revolving  of  the  uranium  ore.  What  its  dampening 
effect  was  on  the  maximum  or  mid-field  voltage  as  drawn 
from  the  stressed  ether  there  by  loop  L,  I  don't  know,  for 
I  had  not  then  found  the  comparative  great  importance  of 
the  mid-field  voltage.  The  loops  L  and  U  L  always  should 
remain  undisturbed  in  their  original  separate  locations  in 
each  comparative  experiment.  But  does  not  the  needle 
indicate  any  change  of  its  position  from  zero  or  show  any 
voltage  when  the  uranium  ore,  at  rest  on  the  unrevolving 
spindle,  is  allowed  quietly  to  send  in  its  radiation  by  way 
of  the  same  loop  U  L?  My  answer  is  that  I  have  not  yet 
found  any. 

A  number  of  other  important  observations  and  facts 
determined  by  this  preliminary  series  of  experiments  can- 
not here  be  even  touched  upon.  I  however  mention  one 
other  remarkable  one,  as  follows :  The  aluminum  needle 
was  caused  to  become  wholly  and  thus  far  permanently 
positive,  and  a  small  U-shaped  magnet  would  attract  alike 
either  end  of  it,  leading  me  to  conclude  that  the  upright 
aluminum  frame  or  support  for  and  "Closely  parallel  to  the 
needle  had  oppositely  become  magnetically  negative  as 
shown  in  the  accompanying  cut.  But  I  found  repeatedly 
that,  when  the  masses  w^ere  revolving,  the  needle,  while 
rising  up  the  scale,  was  invariably  negatively  charged,  and 
that  it  retained  this  negative  charge  during  its  slow  fall 
until  near  its  return  to  zero  on  the  scale,  when,  and  in- 
variably, the  positive  character  would  again  assert  itself 
and  become  paramount,  as  though  I  had  at  will — though 
not  knowing  it  then — caused  a  change  in  its  innermost 
molecular,  if  not  atomic,  structure,  by  this  revolution  of- 
the  radioactive  masses. 

Neiu  York  James  Warriner  Moulton. 
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Generators,    Motors    and    Transformers. 

['ractical  Siniy-l'hix  CaUitlations. — M.  Sciienkei.. — An 
article  giving  formulas  and  tables  for  convenient  practical 
use  for  making  stray-Bux  calculations  for  all  kinds  of 
alternating-current  machines.  The  author  first  gives 
formulas  for  the  reluctances  of  the  air  along  four  different 
paths  of  the  lines  of  flux.  He  then  gives  fornmlas  for 
calculating  the  fluxes  from  the  formulas.  Finally  formulas 
are  given  for  finding  the  stray  voltages  from  the  fluxes. 
No  derivation  of  the  fornmlas  is  given,  the  chief  object 
being  the  presentation  of  handy  formulas  ready  for  prac- 
tical use.  Many  numerical  examples  are  then  given,  illus- 
trating the  agreement  between  the  formulas  and  results 
of  experiments.  Finally  some  points  of  the  derivation  of 
the  formulas  are  briefly  explained. — Blek.  u.  Mnscli. 
(Vienna),  Dec.  10  and  17. 

Diagram  of  Three-Phasc  Series  Motor. — A.  Tho.maelen. 
— .^.n  article  on  the  way  in  which  the  stray  fluxes  must  be 
taken  into  account  in  constructing  the  diagram  of  the  three- 
phase  series  motor.  With  the  aid  of  the  self-induction  and 
the  nmtual  induction  of  stator  and  rotor  the  voltage  dia- 
gram of  the  three-phase  series  motor  is  derived,  and  by 
changing  the  meaning  of  the  vectors  a  current  diagram  is 
developed  therefrom  and  a  simple  construction  of  both  dia- 
grams is  described. — Elek.  Zeit.,  Dec.  28. 

Deposits  from  Transformer  Oils. — H.  D.  Symons. —  The 
conclusion  of  his  article  in  which  he  gives  the  results  ob- 
tained with  four  different  heating  tests  made  to  determine 
the  liability  of  transformer  oils  to  form  deposits.  The 
amount  of  discoloration  and  deposit  varies  with  different 
oils,  so-called  blended  oils  being  worse  in  this  respect  than 
the  pure  oils.  It  is  probable  that  only  a  pure  oil  which  will 
completely  evaporate  at  a  high  temperature,  leaving  no 
residue,  will  fulfil  the  desire  for  absolute  innnunity  from 
the  formation  of  deposit.  From  the  experiments  and  ob- 
servations carried  out  by  the  author  it  is  possible  to  judge 
how  long  oil  will,  under  given  conditions,  remain  free  from 
the  formation  of  deposit,  and  some  have  been  tested  that 
seem  likely  to  be  entirely  free  from  the  objectionable  fea- 
ture. Such  oils  can  be  obtained  only  by  the  most  careful 
selection  from  the  crude  oil  by  distillation  and  refinement. 
Indeed,  it  is  possible  that  care  in  distillation  and  refine- 
ment have  a  greater  influence  on  formation  of  deposit  than 
•the  crude  material  from  which  the  oil  was  obtained. — Lond. 
Elec.  Rez'icw,  Dec.  29. 

High-Speed  Generators. — Hans  Behn-Eschenburg. — .A 
paper  giving  a  review  of  the  chief  characteristic  mechanical 
and  electrical  features  of  modern  turbo-generators. — ],a 
Lumicre  Elec,  Dec.  16. 

Ball  Bearings. — An  illustrated  article  on  the  use  of  ball 
bearings  in  generators  and  motors  with  special  reference 
to  the  construction  adopted  by  a  German  company. — Elck. 
Zeit..  Dec.   14. 

Lamps  and  Lighting. 

Light  Production. — R.  .\.  Houstoun. — The  conclusion  of 
his  very  long  serial  on  different  methods  of  light  produc- 
tion. Progress  has  been  made  in  three  directions.  I-'irst, 
in  the  direction  of  higher  temperatures;  second,  in  using 
substances  with  selective  emission,  and.  third,  by  employing 
luminescence  as  well  as  temperature  radiation.  The  supe- 
riority of  the  metallic-filament  lamp  over  the  carbon  lamp 
is  due  partly  to  its  higher  temperature  and  partly  to  the 
shape  of  its  energy  curve.  The  efficiency  of  the  W^elsbach 
mantle  is  due,  on  the  other  hand,  to  its  selective  emission ; 
the  energy  curve  has  two  chief  maxima,  and  one  of  them 
falls  near  the  visible  spectrnuK     The  author  doubts  whether 


further  progress  can  be  made  in  pushing  the  temperature 
.still  higher  since  the  temperature  of  the  arc  seems  to  be 
the  practical  limit.  As  to  the  possibilities  of  making  use 
of  selective  radiation  the  author  points  out  the  facts  about 
selective  emission.  The  substances  which  show  it  in  a 
marked  degree  are  the  oxides  of  the  rare  earths.  If  a 
combination  of  the  rarer  of  these  is  found  suitable,  there 
will  always  be  the  expense  and  labor  of  purifying  them, 
which  is  an  extremely  lengthy  process.  Again,  all  sub- 
stances showing  selective  emission  tend  to  radiate  like  the 
black  body  on  being  rai.sed  to  high  temperature,  like  the 
Mernst  glower.  In  the  chemical  arc  and  in  the  mercury 
arc  luminescence  is  combined  with  temperature  radiation. 
The  author  then  takes  up  the  discussion  of  the  vacuum  tube, 
the  Moore  nitrogen  tube  lamp  and  the  Claude  neon  tube 
lamp,  and  considers  work  in  this  direction  as  promising, 
lie  finally  discusses  fluorescence  and  the  light  of  the  firefly 
and  suggests  further  rcscarcli  in  this  direction. — Lond. 
Electrician,  Dec.  29. 

Generation,  Transmission  and   Distribution. 

Comparison  of  Electric  Winding  Systems. — A.  H.  O. 
Renner. — A  paper  read  before  the  South  .African  Institute 
of  Electrical  Engineers  on  a  comparison  of  costs  between 
the  Ward-Leonard  and  the  three-phase  winding  systems. 
While  the  great  advantages  of  the  Ward-Leonard  system, 
particularly  safety  and  ease  of  control,  are  generally  ad- 
mitted, its  high  first  cost  is  often  thought  to  be  prohibitive. 
The  author  endeavors  to  show  that,  even  granting  that  the 
first  cost  is  higher  than  for  the  three-phase  system,  in  very 
many  cases  this  is  largely  counterbalanced  by  the  difference 
in  working  costs.  The'  paper  contains  a  large  number  of 
comparative  figures  of  cost. — Transactions  South  African 
Tnst.  Elec.  Eng.,  September,  191 1. 

Condensation  Losses. — G.  and  J.  R.  Wilkinson. — .\u 
article  on  methods  of  dealing  with  losses  in  steam  plant 
due  to  condensation.  The  authors  emphasize  the  impor- 
tance of  removing  the  water  of  condensation  regularly  as 
it  is  formed,  and  of  passing  it  back  immediately  at  its 
highest  temperature  and  in  an  imcontaminated  condition 
through  closed  heat-insulated  pipes  direct  to  the  steam  gen- 
erators. Several  steam  trap  systems  are  noticed  and  dis- 
cussed with  special  reference  to  the  Losles  system,  which 
has  been  designed  to  overcome  some  defects  in  older  sys- 
tems.— Lond.  Electrician,  Dec.  29. 

Tractive  Force  of  Direct-Current  Magnets. — Karl 
Eui.ER. — An  investigation  of  a  solenoid-brake  magnet  of  a 
German  company  of  the  type  used  for  electric  traction. 
The  author  first  investigates  experimentally  the  magnetic 
field  of  the  magnet  and  measures  the  tractive  forces  and 
then  in  the  second  theoretical  part  di.scusses  the  relation 
between  tractive  force  and  field.  Some  practical  conclu- 
sions are  added  on  the  predetermination  of  the  tractive 
force  of  an  electromagnet. — Elck.  Zeit..  Dec.   14. 

Traction. 

Single-Phase  Raihii'ay. — W  .  L'shkc  K. — .\  description  of 
the  overhead  catenary  system  employed  by  the  .Mlgemeine 
Elektricitats  Gesell.schaft  on  a  portion  of  the  Prussian 
State  Railways  between  Dessau  and  Bitterfeld  operated  by 
single-phase  current. — Lond.  Electrician.  Dec.  29. 

Installations,   Systems  and   Appliances. 

Encouragement  of  EJcctric  Lighting.— K.  W^ik.vnuek. — 
.An  article  on  a  method  in  use  in  Gothenburg.  Sweden,  for 
the  purpose  of  encouraging  the  use  of  electric  light.  The 
principle    upon    which    this    system,    the    so-called    "free- 
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nicr^N -Inr  onc-ycnr  .system, "  is  based  is  the  InllowiiiK: 
'l\)  every  consumer  who  wires  his  house  at  liis  own  ex- 
pense eiierj^'y  is  suppUed  free  until  tl>e  cost  of  the  energy 
so  supphed  equals  tlie  cost  of  wirinj^'.  The  time  of  such 
free  supply  is,  howevor.  limited  to  one  year,  and  is  made 
uiuUt  the  followinjj  conditions:  That  no  electrical  installa- 
tit)n  in  the  rnoms  in  (piestion  has  previously  been  connected 
to  the  supply  mains  (this  is  done  to  prevent  old  installa- 
tions beinij  replaced  by  new  at  the  expense  of  the  central 
station);  that  the  new  installation  must  have  its  own 
meter  (this  prevents  unreinunerative  extensions  to  cellars, 
attics,  etc.,  being  made  at  the  cost  of  the  central  station)  ; 
that  the  cost  of  the  installation  to  which  free  energy  is  to 
be  supplied  does  not  exceed  $4  per  lamp,  or  $13.40  per 
motor  (this  prevents  large  plants  being  included  in  llic 
free-energy  scheme)  ;  that  a  revenue  of  at  least  $1.34  per 
hunp  and  $5.36  per  motor  for  the  following  year  be  guaran- 
teed to  the  electricity  works  for  each  installation  (this 
insures  that  the  actual  cost  of  the  free  energy  is  covered). 
These  provisions  apply  only  to  lodgings,  staircases,  small 
shops  and  workshops,  or  to  cases  where  the  electricity  com- 
mittee is  of  opinion 'that  such  facilities  will  benefit  the 
central  station.  This  prevents  new  buildings  which  must 
have  electric  light  being  supplied  with  free  energy.  With 
such  a  system  the  revenue  remains  constant  during  the 
first  year,  w-hile  the  kilowatts  installed  increase  much  more 
than  in  former  years.  But  after  the  first  year  the  revenue 
also  increases  at  a  greater  rate  than  before.  In  the  first 
year  when  the  system  was  in  use  in  Gothenburg  the  num- 
ber of  consumers  increased  by  about  31  per  cent,  from 
5980  to  7785.  At  the  same  time  the  number  of  lamps  con- 
nected increased  by  17.5  per  cent,  from  114,790  to  134,620. 
The  financial  results  have  been  quite  satisfactory. — Lond. 
Electrician,  Dec.  22. 

Austrian  Central-Station  Statistics. — L.  Rosenraum. — A 
further  article  giving  sonic  more  analyses  of  the  results  of 
the  last  central-station  statistics  of  Austria  and  Hungary. 
The  total  capital  invested  per  kilowatt  is  given  for  water, 
steam  and  gas  plants  in  Austria  and  compared  with  Swit- 
zerland in  Table  i. 

TABLE  I. TOTAL  CAPITAL  INVESTED  PER  KILOWATT. 


1 

Rating  of  Plant. 

Water. 

Steam. 

Water 

and 
Steam. 

Gas. 

Austria  below  100  kw j 

Austria  above  100  kw 

Switzerland  (year  1909) 

S285  (82) 
259  (39) 
182  (89) 

$380(23) 

299  (42) 

457(5) 

$458  (32) 
260(45) 
266  (63) 

$493  (27) 
324(16) 
566  (13) 

TABLE    II. — TOTAL    CAPACITY 

INVESTED 

PER    KILO 

WATT. 

Rating  of 
Plant. 

Direct 
Current 
Without 
Batteries. 

Direct 

Current 

with 

Batteries 

Single- 
Phase. 

Three- 
Phase. 

1 

Direct 

Current 

and 
Alternat 
ing  Cur- 
rent. 

Below  100  kw 

Above  100  kw 

S350(45) 
242  (5) 

S508  or 
$369  (80) 

296  or 
264  (54) 

$264  (6) 

S365  (21) 
244(70) 

$504(7) 

'     265  or 
235  (25) 

The  values  are  dollars  invested  per  kilowatt,  while  the 
figures  in  parentheses  are  the  number  of  stations  for 
which  the  figure  given  is  the  mean  value.  Table  II  gives 
the  total  capital  invested  per  kilowatt  for  different  electric 
systems.  In  the  figures  for  the  direct-current  systems 
where  two  figures  are  given  the  first  figure  (before  "or") 
gives  the  dollars  invested  per  kilowatt  if  the  total  rating 
is  the  rating  of  the  generators  alone,  while  for  the  second 
figure  (after  "or")  the  total  capacity  is  figured  as  the 
aggregate  rating  of  generators  and  batteries  together.     It 


will  be  seen  that  if  the  rating  of  the  batteries  is  included 
in  the  total  generating  rating  the  cost  per  kilowatt  is  prac- 
tically the  same  for  the  different  electrical  systems,  h'ur- 
thcr  data  are  given  on  rates  and  the  fundamental  rates 
chargi-(|  per  kw-hour.  Most  stations  alhnv  consider- 
able di.scounts,  down  to  50  per  cent  of  the  fundamental 
rates,  according  to  the  number  of  Injurs  of  use  per  year. 
If  the  discounts  are  taken  into  ccjnsideralion,  the  mean 
energy  rate,  or  the  receipt  (jf  the  stations  per  kw-h(jur 
sold,  is  7  cents  (9  to  10  cents  for  lighting  and  4  to  5 
cents  for  motor  service).  A  flat  rate  is  used  in  about  30 
per  cent  of  all  stations  and  is  based  in  general  on  a  yearly 
charge  of  20  cents  per  candle-power  for  carbon  lamps  and 
10  cents  per  candle-i)ovver  for  metallic-filament  lamps,  h'ur- 
tlier  tables  give  information  concerning  the  fuel  cost  and 
(t])crating  cost  in  general.  Finally  there  is  given  a  table 
which  shows  the  direct  and  indirect  and  total  costs  of  gen- 
eration per  kw-hour  for  different  load-factors,  according 
to  Austrian  practice. — Elelc.  u.  Masch.   (Vienna),  Nov.   19. 

Electrophysics  and   Magnetism. 

Fatigue  of  Metals  Subjected  to  Rontgen  Radiation. — E. 
G.  RiEMAN. — An  account  of  an  experimental  investigation 
of  the  fatigue  of  metals  subjected  to  Rontgen  radiation  in 
the  presence  of  chemically  active  gases.  Fatigue  occurred 
when  freshly  polished  surfaces  of  iron,  copper,  tin,  lead 
and  zinc  were  exposed  to  X-rays  in  the  presence  of  oxygen 
or  a  mixture  of  oxygen  and  carbon  dioxide.  Aluminum 
showed  no  appreciable  change.  The  fatigue  for  metals  ex- 
posed in  an  atmosphere  of  pure  oxygen  was  practically 
equal  to  that  which  occurred  when  50  per  cent  COj  was 
present.  It  was  also  found  that  the  changes  in  secondary 
radiation  of  all  metals  in  chlorine  and  COj  were  prac- 
tically of  the  same  amount,  although  the  percentage  of  the 
mixture  was  varied  through  rather  wide  limits.  Old  oxide 
surfaces,  which  are  stable  so  far  as  fatigue  in  an  atmos- 
phere of  oxygen  is  concerned,  showed  decided  fatigue 
when  tested  in  chlorine.  In  the  case  of  iron  exposed  in  an 
atmosphere  of  chlorine  and  oxygen  a  double  fatigue 
seemed  to  take  place,  one  tending  to  increase  and  the  other 
to  decrease  the  radiation.  Fatigue  was  found  for  metals 
with  freshly  polished  surfaces  when  exposed  in  chlorine, 
bromine,  nitric-acid  fumes,  hydrogen  sulphide  and  hydro- 
chloric acid.  In  some  cases  surfaces  which  had  undergone 
a  previous  chemical  combination  showed  a  further  combina- 
tion and  fatigue  when  exposed  to  another  chemical  agent 
and  the  X-rays.  No  relation  has  been  found  between  the 
amount  of  fatigue  for  a  metal  and  the  corresponding 
activity  of  chemical  action  between  the  gas  and  the  metal. — 
Phys.  Reviezv,  November. 

Radioactive  Products  in  the  Atmosphere. — S.  Kinoshita, 
S.  NiSHiKAWA  AND  S.  Ono. — An  investigation  of  the  radio- 
active material  deposited  on  a  negatively  charged  wire  from 
the  atmosphere  at  Tokio,  Japan.  The  decay  curves  show 
that  the  particles  of  radium  A  and  thorium  A  are  deposited 
on  a  negatively  charged  wire,  but  not  other  products,  such 
as  radium  B.  radium  C,  etc.  Making  several  assumptions, 
the  authors  calculated  the  ratio  of  radium  emanation  to 
thorium  emanation  in  the  atmosphere  at  Tokyo.  A  fall  in 
atmospheric  pressure  seems  to  have  the  tendency  of  in- 
creasing the  amount  of  deposits.  This,  however,  must  be 
due  to  an  increase  in  the  amount  of  the  emanations  them- 
selves.— Phil.  Mag..  December. 

Units,  Measurements  and  Instruments. 

Measuring  Permeability  by  Alternating  Currents. — R. 
Beattie  AND  H.  Gerrard. — An  article  illustrated  by  dia- 
grams describing  a  new  method  of  measuring  permeability 
b}^  means  of  alternating  currents.  The  method  depends, 
essentially  upon  the  fact  that  the  hysteresis  loss  per  cycle 
(provided  the  magnetizing  current  rises  and  falls  continu- 
ously each  half  period)  is  determined  by  the  maximum 
value  of  the  flux  or  of  the  current.     From  the  quotient  of 
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the  wattmeter  reading  by  the  frequency  either  of  these 
quantities  can  therefore  be  deduced,  and  the  other  can  be 
found  by  an  appropriate  ammeter  or  voltmeter  reading. 
The  wattmeter  is  used  permanently  in  conjunction  with  an 
auxiliary  iron  ring  for  which  a  calibration  curve  connecting 
hysteresis  loss  with  maximum  flux  or  with  maximum  mag- 
netizing current  has  been  drawn  up. — Loud.  Electrician, 
Dec.   22. 

Electric  Meters. — K.  Schmiedel. — The  first  part  of  an 
article  illustrated  by  numerous  diagrams  on  friction  in  elec- 
tricity meters,  its  determination,  compensation  and  resultant 
errors. — Lond.  Elec.  Revieii.',  Dec.  22. 

Electric  Meters. — A.  Durand. — A  paper  from  the  Cen- 
tral Laboratory  of  Electricity  in  Paris.  The  author  first 
discusses  the  different  tests  of  meters  made  in  a  laboratory 
— that  is,  under  most  advantageous  conditions.  These  tests 
include  the  influence  of  temperature,  fluctuations  of  volt- 
age, effects  of  friction,  of  external  magnetic  fields  and  of 
short  circuits,  the  use  of  shunts,  running  at  low  load,  effect 
of  frequency  and  wave-form,  effect  of  power-factor,  use 
of  transformers,  effect  of  eddy  currents,  and  errors  due  to 
faulty  mounting  of  the  meters.  After  taking  up  various 
special  types  of  meters  and  discussing  the  starting  current 
of  meters,  the  author  deals  with  the  tests  of  meters  in 
actual  service  and  the  accuracy  which  may  be  expected 
from  the  standard  control  instruments.  The  author  thinks 
that  in  these  times,  when  the  sale  of  electrical  energy  be- 
comes less  and  less  remunerative,  errors  of  2  or  3  per  cent 
in  the  measurement  of  the  energy  may  bring  about  quite 
important  financial  results.  The  construction  of  good 
meters  involves  no  difficulties  but  involves  higher  weight, 
greater  volume  and  a  higher  price.  The  author  criticises 
severely  the  policy  of  testing  laboratories  to  indicate  the 
errors  of  meters  to  thousandths  or  even  ten-thousandths 
while  the  control  apparatus  have  no  such  accuracy.  The 
Central  Laboratory  of  Electricity  in  Paris  gives  the  results 
of  its  tests  with  an  accuracy  of  zt  five  one-thousandths. 
A  higher  accuracy  is  not  justified. — La  Lumiere  Elec, 
Dec.  9. 

Electrostatic  Instrument  for  Indicating  the  Voltage. — A 
description  of  a  simple  electrostatic  instrument  which  has 
been  placed  on  the  market  by  a  German  company.  It  con- 
sists of  an  insulating  cylindrical  frame  the  front  and  the 
back  of  which  are  closed  by  glass  plates  and  which  con- 
tains a  vertical  metallic  bridge  which  is  in  electrical  cir- 
cuit with  the  conductor  when  connected  with  it  as  shown 
in  Fig.  I.  Within  this  bridge  there  is  an  aluminum  plate 
with  a  horizontal  axle.  When  no  current  flows  through 
the  bridge  this  aluminum  plate  is  in  a  vertical  position  due 
to  gravity.     But  when  the  bridge  holds  a  charge  the  alumi- 


acteristic  features  of  "light-negative"  selenium;  that  is, 
selenium  which  decreases  the  conductivity  immediately 
upon  exposure  to  light.  From  the  experience  of  the  author 
it  seems  that  the  preparation  of  light-negative  selenium 
requires  very  particular  conditions  which  were  not  ascer- 
tained after  several  months  of  effort.  The  resistance  of 
the  light-negative  selenium  is  very  unsteady,  both  in  the 
light  and  in  the  dark.  The  change  in  conductivity  of  the 
light-negative  selenium  when  exposed  to  light  is  very  small, 
being  less  than  i  per  cent.  Some  notes  are  added  concern- 
ing exposure  curves  and  recovery  curves.  The  sensibility 
of  the  light-negative  selenium  seems  to  exist  so  close  to 
the  border  line  of  sensitiveness  that  a  slight  stimulus  will 
completely  change  its  sign.  The  evidence  indicates,  but 
does  not  prove,  that  the  negative  effect  is  due  to  the 
selenium  structure  itself  and  not  to  an  impurity  present. — 
Fhys.  Revieiv,   December. 

Gold-Leaf  Electrometer. — J.  C.  IIurbard. — An  abstract 
of  an  American  Physical  Society  paper.  As  shown  in 
Fig.  2  a  gold-leaf  L  is  suspended  in  the  electric  field  be- 
tween two  brass  plates  P  and  P,  insulated  from  each  other 


Fig.    1 — Electrostatic    Instrument    for    Indicating    the    Voltage. 

num  plate  is  deflected  as  shown  in  the  illustration.  Depend- 
ing on  the  voltage  the  angle  of  the  deflection  may  be  up  to 
90  deg.  The  apparatus  is  suitable  for  emfs  of  from  3000 
volts  to  75,000  volts. — Elek.  Zeit.,  Dec.  28. 

Selenium. — Lii.ah  B.  Crum. — An  account  of  some  char- 


Fig.   2 — Gold-Leaf    Electrometer. 

and  connected  to  the  terminals  of  a  constant-potential  bat- 
tery of  from  50  to  200  cells.  The  middle  of  the  battery 
is  earthed.  The  gold-leaf  and  the  field-plates  are  inclosed 
in  a  brass  case  which  is  also  earthed.  Connected  rigidly 
to  the  case  is  a  framework  into  which  a  micrcfscope  may 
be  adjusted  so  as  to  focus  through  a  small  glass  window 
in  the  front  of  the  case  upon  the  edge  of  the  gold-leaf. 
Coincidence  of  the  image  of  a  point  in  the  edge  of  the 
earthed  leaf  with  a  cross-hair  parallel  to  the  image  of  the 
leaf  in  the  microscope  provides  the  zero  of  the  instru- 
ment. The  case,  contents  and  microscope  are  capable  of 
rotation  as  one  body  about  a  horizontal  axis  parallel  to  the 
axis  of  rotation  of  the  leaf.  When  the  leaf  is  charged  the 
instrument  is  very  convenient  for  the  rapid  measurement 
of  the  leaf  until  the  image  of  the  point  in  the  edge  of  the 
leaf  again  coincides  with  the  cross-hair;  that  is,  until  the 
leaf  is  in  its  original  position  with  respect  to  the  field- 
plates.  Fine  adjustment  of  the  rotation  is  made  by  means 
of  a  tangent  screw.  If  V  is  the  potential  applied  to  the  leaf 
and  a  the  angle  through  which  the  instrument  was  turned 
to  bring  the  leaf  to  its  initial  position  with  respect  to  the 
field-plates,  then  V  =  k  sin  a  where  ^  is  a  constant  depend- 
ing on  the  design  and  adjustment  of  the  instrument.  The 
instrument  is  very  convenient  for  the  rapid  measurement 
of  potentials,  the  sensibility  being  almost  instantly  adjusted 
to  any  desired  value  by  turning  the  graduated  nut  which 
raises  or  lowers  the  field-plates.  Adjustment  of  the 
microscope  to  give  an  unchanged  zero  with  the  field  on  or 
off  insures  a  perfectly  definite  sensibility  for  any  reading 
of  the  nut.  The  instrument  has  a  constant  and  very  small 
capacity  for  any  deflection. — Phys.  Review,  December. 

Magnetic  Testing  of  Sheet  Iron. — J.  Epstein. — An  ar- 
ticle in  which  the  author  replies  to  some  criticisms  by 
■Gumlich  and  Rogowski  of  his  method  of  measuring  the 
loss  and  magnetization  of  sheet  iron. — Elek.  Zeit.,  Dec.  28. 
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New  Apparatus  and  Appliances 


COMBINATION  SPA^K  PLUG  AND  COIL. 


The  ooiiil)iii;i(ic)ii  .si)ark  l)liip  and  cciil  mailc  by  llic  ("on- 
nccticut  Tcli-plioiic  &  I'.lfctric  C'oinpaiiv,  Mcridcii,  t'onn., 
ami  slit)\vii  luMi'witli  is  designed  primarily  for  marine  work, 
altlioiif^Ii  it  can  bi-  iistul  on  any  forni  of  i-nj^iiu-  fitted  for 
jump  spark  ij,Miition.  Plic  plug  is  attached  to  the  brass  base 
on  which  the  coil  is  mounted  ami  the  gun-metal  cap  which 
covers  the  winding  and  the  core  also  houses  the  vibrator. 
The  secondary  windings  of  the  coil  are  said  to  have  more 
than  twice  the  resistance  of  the  usual  marine-type  coil. 
The  spark  i)lug  itself  is  constructed  on  the  petticoat   prin- 


Mlnlature    Spark    Coll. 

ciple  connecting  automatically  to  the  secondary  coil  with- 
out wire  connection.  As  will  be  noted,  the  mechanism  is 
compact  and  convenient  with  just  two  primary  wires,  one 
from  the  battery  to  the  coil  and  the  other  from  the  coil  to 
the  tinier,  the  other  battery  lead  connecting  with  the  base 
of  the  engine.  The  advantage  of  the  arrangement  where 
water  or  moisture  is  present  is  apparent.  When  desired 
the  coil  is  supplied  attached  with  a  switch  with  removable 
lever,  so  that  while  the  switch  lever  is  removed  the  ignition 
system  is  locked  and  the  engine  cannot  be  started. 


LIFTING  MAGNETS  FOR  HANDLING  PIPE. 


The  most  familiar  form  of  the  lifting  magnet  is  of  the 
large  size  (43-in.,  52-in.  or  62-in.)  for  use  in  the  large  plant 
for  handling  immense  quantities  of  pig-iron,  etc.  It  is 
usually  assumed  that  a  magnet  cannot  be  employed  efficient- 
ly in  the  small   or  medium-sized  plant.     There  are,  how- 


Liftlng    Magnet   Unloading  Carload   of   Pipe. 

ever,  many  interesting  uses  of  smaller  magnets  of  special 
type,  and  sheet  metal,  piping,  etc.,  can  be  economically 
handled  by  magnets  of  proper  design. 

At  the  Chicago  plant  of  the  Rockwood  Sprinkler  Com- 
pany two  small  i8-in.   Cutler-Hammer  magnets  have  been 


recently  installed  and  have  proved  a  valuable  part  (jf  this 
well-e(|uipped  plant.  The  Kockwood  company  designs  and 
assembles  si)rinklcr  fire-protective  systems  at  this  plant, 
the  parts  being  shipped  in  "knock-down"  form  to  be  set 
up  by  construction   gangs. 

The  illustration  shows  the  magnets  uidoading  steel  pipe 
from  a  car,  the  trolley  track  extending  over  the  railroad 
spur.  I'rom  the  cars  the  pipe  is  carried  by  the  magnets 
into  the  storage  house  and  deposited  in  proper  compart- 
ments, according  to  size,  |^-in.  to  lo-in.  pipe  being  carried 
in  stock.  The  crane  operator  alone  can  do  this  work,  and 
as  all  the  transporting  is  done  from  overhead  no  floor 
space  is  needed  for  trucking,  and  there  is  no  interference 
with  other  work.  The  magnets  operate  steadily  and  noise- 
lessly, accomplishing  their  work  in  quick  time.  Sprinkler 
equipments  ready  for  shipment  are  also  loaded  by  the 
aid  of  the  magnets.  The  current  taken  by  small  magnets 
of  this  type  is  less  than  that  required  by  the  household 
electric  iron,  being  for  each  of  the  i8-in.  magnets  used  in 
this  plant  1.9  amp  at  220  volts. 


LOCKED-BLADE  DISCONNECTING   SWITCHES. 


On  systems  subject  to  heavy  current  surges  due  to  short- 
circuits,  etc.,  it  has  been  found  that  the  intense  magnetic 
fields  generated  will  often  cause  ordinary  disconnecting 
switches  to  come  partly  open.  While  this  occurs  only  under 
abnormal  conditions,  it  is  very  disastrous  owing  to  the  re- 
sultant arc  between  the  blade  and  switch  jaws.  To  meet 
the  requirements  of  stations  of  large  capacity  where  heavy 
short-circuits  may  occur,  the  Delta-Star  Electric  Company, 
Chicago,  111.,  has  developed  the  locking  type  of  switch 
shown  herewith.  These  are  available  in  all  capacities  up 
to  and  including  10,000  amp,  the  larger  sizes  being  pro- 
vided with  multiple  blades.  The  contact  jaws,  as  shown, 
are  of  the  locking  type.  They  can  be  easily  closed,  but  re- 
quire a  positive,  heavy  pull  to  open  them,  guarding  against 
accidental  opening  under  abnormal  conditions.  In  case  a 
supporting  insulator  is  broken  during  installation  the  de- 
fective part  can  be  easily  replaced.  The  conducting  parts 
are  mounted  on  special  two-piece  grip  supports  clamping 
the  top  of  the  insulator.  By  removing  two  bolts  the  switch 
can  be  quickly  dismounted.  In  the  type  designed  for  mount- 
ing on  side  walls,  here  illustrated,  the  iron  base  can  be 
removed  and  the  insulator  supports  fixed  directly  to  chan- 
nel-irons or  other  flat  supports.     Another  type  of  switch  is 


Locked-Blade    Disconnecting    Switch. 

arranged  to  be  mounted  on  standard  i%-in.  pipe  work. 
The  hinged  blade  has  locking  clamp  nuts  which  will  not 
loosen  in  spite  of  frequent  operation.  The  switches  have  a 
high  factor  of  insulation,  insuring  minimum  trouble  from 
break-down  due  to  lightning  or  switching  disturbances. 
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ELECTRIC  LIQUID  HEATER. 


COMBINATION  GRILL. 


The  liquid  heater  made  by  the  Jupiter  Electric  Products 
Company,  Cleveland,  Ohio,  is  fitted  with  a  current  safety 
device  which  keeps  it  from  being  ruined  if  all  of  the  liquid 
in  which  it  is  placed  evaporates  while  the  heater  is  in 
circuit.  It  will  be  noted  from  the  engraving  that  the  device 
itself  is  quite  small  in  diameter,  and  one  of  the  strong 
claims  made  for  it  by  the  manufacturer  is  tlie  fact  that  it 


Electric    Liquid    Heater. 

can  be  inserted  instantly  in  one  glass  or  cup  of  fluid  after 
another,  as  all  that  is  necessary  is  to  wipe  it  off  each  time 
it  is  to  be  introduced  into  a  different  liquid,  which  operation 
is  easily  and  quickly  performed.  The  device  is  nickeled  and 
is  especially  adapted  to  dental  use.  It  is  also  suggested  for 
use  in  heating  milk  for  infants,  although  it  is  serviceable 
wherever  any  liquid  whatever  is  to  be  heated. 


INCANDESCENT-LAMP  GRIP. 


In  railway  practice  it  is  quite  common,  for  instance,  for 
the  incandescent  lamps  to  loosen  and  sometimes  even  to 
drop  from  their  sockets  owing  to  the  constant  vibration  of 
the  car  and  the  natural  tendency  of  the  screw  base  of  the 
lamp  to  unscrew  under  such  conditions.  In  fact,  vibration 
everywhere  produces  the  same  effect  on  threaded  bolts  un- 
less they  are  fitted  with  devices  such  as  lock  nuts,  etc.,  to 
counteract  the  effect.  To  prevent  the  inconvenience  due  to 
loosened  lamps  and  also  to  prevent  breakage,  the  device 
shown  herewith  is  offered  by  the  manufacturer,  the  Benja- 
min Electric  Manufacturing  Company,  Chicago.  The  illus- 
tration is  self-explanatory,  the  device  possessing  a  spring 
means  operating  through  slots  in  the  threaded  socket  shell 
and  engaging  the  lamp  base  with  sufficient  force  to  prevent 


grip'  svaO^*^ 


Incandescent- Lamp    Grip. 

the  lamp  from  loosening  and  falling  out.  The  Benjamin 
company  is  prepared  to  supply  this  lamp  grip  with  its  entire 
line  of  reflector  sockets  covering  the  range  of  lamps  from 
25  watts  to  500  watts,  and  it  is  now  adapting  it  to  its  other 
lighting  units. 


The  "Radiant"  electric  grill  shown  herewith  was  designed 
to  provide  a  flexible  cooking  device  for  the  table,  nursery 
or  sick-room,  or  for  use  wherever  desired,  within  reach  of 
a  lamp  socket.  It  can  be  used  for  toasting,  broiling,  frying 
and  boiling.  In  toasting,  the  slices  of  bread  may  be  placed 
either  above  or  below  the  radiant  heater  coil  of  "Calorite" 
wire.      Protective    gratings    located   on    both    sides   of    the 


Fig.    1 — Combination    Grill. 

heater  coil  prevent  the  substance  cooked   from  coming  in 
contact  with  the  coil. 

The  lowermost  receptacle  is  the  broiler  pan.  This  is 
provided  with  a  corrugated  metal  rack,  the  design  of  which 
permits  of  the  ready  regulation  of  the  distance  of  the  food 
from  the  heater  coil.  The  rack  lies  on  the  bottom  of  the 
broiler  pan;  in  one  position  it  holds  the  food  away  from  the 
heater  coil,  and  by  simply  turning  the  rack  over  the  food  is 
brought  closer  to  tlie  coil.     The  uppermost  receptacle  is  the 


Fig.  2 — Stew   Pan   and   Cover. 

Stew  pan,  which  is  provided  with  a  cover  which  can  be 
turned  over  and  used  as  a  frying-pan  or  a  griddle.  This 
cover  is  made  of  aluminum  and  therefore  does  not  require 
the  use  of  grease  for  making  pancakes. 

The  top  of  the  stove  containing  the  heater  coil  is  hinged 
to  the  broiler  pan.  The  hinges  are  of  special  design,  per- 
mitting easy  access  to  the  pan  below,  or  allowing  the  top 
of  the  stove  to  be  entirely  removed  from  the  broiler  pan  for 
the  convenient  handling  of  the  latter.     The  entire  device 


^i^^^ 


Fig.  3 — Boiler  Pan. 

is  finished  in  polished  nickel  and  its  neat  appearance  make."! 
it  a  pleasing  addition  to  the  table,  while  its  capacity  of  600 
watts  adapts  it  for  use  on  the  ordinary  lighting  circuit. 
The  device  is  manufactured  by  the  General  Electric  Com- 
pany, Schenectady,  N.  Y. 
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RENEWABLE    CARTRIDGE    FUSE. 


Ill  llio  ri'tillahic  cartrklKf  fuse  illustrated  liercwitii  llic 
fuse  wire,  in  the  case  of  the  larger  si/es  of  fuses,  is  passed 
through  the  shell  ami  washer  and  the  ends  are  bent  in  a 
curve  over  the  washer.  One  cap  is  then  screwed  on  tightly 
hy  iiaiid  and  the  shell  lilied  with  asbestos  packing,  after 
which  the  other  cap  is  allixed  in  a  manner  .similar  to  the 
first.  The  barrel  of  the  cap  is  then  placed  in  a  |)ipe  vise 
with  the  blade  upright  and  the  barrel  of  the  other  cap  is 
turned  by  means  of  a  pipe  wrench  until  the  caps  are  tight 
and  the  blades  are  in  alignment.  The  soft  fuse  wire  is 
thus   forced  to  make  a  good  willing  contact  with  the  caps, 


Refillnble  Cartridge   Fuse. 

as  indicated  in  the  engraving.  The  cartridge  shell  is,  of 
course,  designed  to  last  for  years  so  as  to  admit  of  any 
number  of  fuse  renewals,  and  the  time  taken  to  effect  a 
renewal  is  stated  to  be  one-half  minute  for  sizes  up  to 
60  amp.  In  the  smaller  sizes  the  change  may  be  effected 
with  ordinary  pipe  pliers,  and  the  expense  in  all  cases  is 
limited  to  the  cost  of  the  small  piece  of  fuse  wire  and  the 
small  amount  of  asbestos  packing  required  to  fill  the  cart- 
ridge. 

The  fuse  is  manufactured  by  the  A.  V.  Damn  Company. 
Pittsburgh.  Pa. 


METALLIC-FLAME  ARC  HEADLIGHTS. 


The  accompanying  illustration  shows  a  metallic-flame  arc 
lamp  now  being  put  on  the  market  by  the  Westinghouse 
Electric  &  Manufacturing  Company. 

An  advantageous  feature  of  this  type  of  lamp  is  that  by 
reversing  the  direction  of  current  through  the  electrodes 
by  means  of  the  plugs  a  dim  greenish  light  is  obtained 
which  is  very  suitable  for  use  on  interurban  cars  traversing 


Fig.    1 — Metallic- Flame   Arc    Headlights. 

city  streets.  Metallic-flame  arcs  give  much  more  light  for 
the  same  expenditure  of  energy  than  do  either  carbon  arcs 
or  incandescents,  and  furthermore  the  light  emitted  is  very 
penetrating,  thus  adapting  them  particularly  for  head- 
light service.  The  lamps  are  designed  for  use  only  on 
direct-current  circuits  the  voltage  of  which  is  above   120. 


They    lake  4   amp  and  approximately   70   volts  at   the   arc. 

To  reduce  the  line  voltage  to  thai  re(juired  at  the  lamp 
lerminals,  and  also  for  the  purpose  of  steadying  the  arc, 
there  is  supplied  a  resistor  consisting  of  grooved  porcelain 
spools,  around  which  a  special  wire  is  wound,  all  closed  in 
a  readily  removable  case.  'Ihe  wire  is  made  of  a  non- 
corrosive  alloy  that  will  not  be  affected  by  continual 
changes  in  temperature,  and  the  resistance  is  such  that  it 
can  be  readily  adjusted  to  give  the  proper  voltage  at  the 
lamp  terminals  with  a  range  of  line  v(jltagc  from  325 
to  600. 

I'lsseiitially  tile  metaliic-tlame  arc  headlight  consists  of  a 
simple,  rugged  feeding  mechanism,  inclosed  within  a 
weatherproof  case,  arranged  so  to  feed  a  metallic  electrode 
that  it  will  maintain  a  steady  arc.  Sheet  iron  is  used  in 
forming  the  body  of  the  case,  and  the  case  rim  and  the 
door  frame  are  brass  castings.  A  hooded  chimney  is  pro- 
vided at  the  top  and  a  hinged  door  at  the  bottom  for  in- 
serting the  negative  electrode.  Sup])orting  brackets  pro- 
vided with  hooks  fasten  the  headligiit  to  a  car  dashboard. 
The  hooks  engage  over  a  loop  of  strap  metal,  which  should 
be  provided  on  the  dashboard  of  the  car,  or  they  may 
hang  on  the  upper  edge  of  the  dashboard.  Two  adjusting 
screws,  which  have  rubbei -covered  bumpers  arranged  to 
bear  against  the  dashboard,  are  attached  to  extensions  at 
the  bottom  of  the  case.  These  are  used  for  properly  direct- 
ing the  beam  of  light. 

The  glass  front  consists  either  of  flat  sections,  in  which 
case  a  parabolic  reflector  of  spun  brass,  heavily  nickeled 
and  highly  polished,  is  used,  or  of  a  semaphore  lens.  In 
both  styles  the  rays  projected  from  the  headlight  are 
parallel. 

The  feeding  mechanism  consists  of  a  solenoid  with  its 
winding  in  series  with  the  arc,  which,  through  a  positively 
acting  clutch  and  a  series  of  levers,  feeds  the  electrode. 
The  lower  or  negative  electrode  is  attached  to  a  lever  and 
is  drawn  toward  or  away  from  the  stationary  positive  elec- 
trode by  the  movement  of  the  solenoid  and  clutch.  The 
clutch  engages  an  auxiliary  rod  attached  to  an  operating 
lever.  No  dashpot  is  required.  By  turning  a  screw  the 
arc  length  can  be  adjusted. 

The  electrodes  are  similar  in  composition  to  those  used 
in  Westinghouse  multiple  and  multiple-series  metallic-arc 
lamps.  The  negative  is  about  5  in.  long  and  yz  in.  in  diame- 
ter and  is  composed  of  certain  metallic  oxides.  The  positive 
is   a   metallic   block.     Negative   electrodes   have   a    life   of 


No.  2 — Feeding    Mechanism. 

seventy  to  eighty  hours  and  the  positive  electrode  will  last 
about  500  hours.  They  can  be  changed  without  removing 
the  mechanism  from  the  case.  A  particularly  efficient  ap- 
plication of  this  lamp  is  its  installation  on  steam  locomo- 
tives when  used  in  connection  w-ith  the  small  turbo-gen- 
erator train  sets. 
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COMMERCIAL  ELECTRIC  VEHICLES  AT  NEW 
YORK  AUTOMOBILE    SHOWS. 


At  the  two  automobile  shows  lield  in  New  York  during 
the  week  eleven  manufacturers  of  electric  commercial 
vehicles  made  exhibits,  nine  at  the  automobile  show  in 
Madison  Square  (jarden  and  two  at  the  automobile  show  in 
the  New  Grand  Central  Palace.  Pleasure  and  commercial 
vehicles  were  interspersed  at  the  latter  show,  and  at  the 
Madison  Square  Garden  show,  which  this  week  was  de- 
voted entirely  to  commercial  vehicles,  the  electrics  were 
accorded  space  on  the  first  balcony.  The  features  of  the 
various  commercial  vehicles  are  outlined  in  what  follows. 

Anderson  Electric  Car  Company,  Detroit,  Mich.,  had 
on  exhibition  i-ton  and  2-ton  delivery  wagons  and  a  chassis 
for  a  3000-lb.  wagon.  The  Edison  battery  is  used  exclu- 
sively in  these  vehicles,  and  the  motor  is  of  the  series- 
wound  type  of  the  company's  own  design  and  make.  A 
continuous-torque,  drum-type  controller  is  used,  with  a 
wheel  steering  gear.  The  batteries  are  located  under  the 
wagon,  and  a  double  chain  drive  from  a  single  motor  is 
used.  Expanding-band,  ring-type  brakes  are  used  on  the 
wheels  and  countershaft,  and  annular  bearings  are  used  on 
the  motor  and  drive,  with  Timken  bearings  on  the  wheels. 

Argo  Electric  Vehicle  Company,  Saginaw,  Mich.,  had 
on  exhibition  two  wagons  and  a  chassis.  The  looo-lb.  and 
2ooo-lb.  wagons  are  equipped  with  a  herringbone  gear 
direct  drive  from  a  single  motor.  The  battery  is  suspended 
beneath  the  wagon,  and  the  control  is  located  on  the  steer- 
ing mast,  interlocking  with  a  ratchet  brake.  The  latter  is 
of  the  double  internal-expanding  type  and  cannot  be  set 
while  the  power  is  on,  nor  can  the  power  be  applied  while 
the  brake  is  set.  Any  standard  make  of  battery  can  be 
used  in  the  vehicle.     Ball  bearings  are  used  throughout. 

Baker  Motor  Vehicle  Company,  Cleveland,  Ohio, 
showed  a  4000-lb.  express  wagon  and  expected  a  chassis 
of  a  4000-lb.  wagon  and  a  lOoo-lb.  delivery  wagon,  which 
were  delayed  somewhat  in  transit.  The  express  wagon 
shown  has  a  pressed-steel  frame,  with  semi-elliptical  springs 
and  wheel  steering  gear.  The  brakes  are  of  the  internal 
expanding  type  on  the  rear  wheels  and  internal  expanding 
on  the  countershaft  for  emergency  use.  The  motor  is  of 
the  series  type,  rated  at  4  hp,  and  the  standard  battery 
equipment  comprises  forty-two  cells  of  Exide,  although 
other  battery  equipment  can  be  substituted.  A  silent  chain 
drive  is  employed  from  the  motor  to  the  jack  shaft  and 
two  roller  chains  from  the  jack  shaft  to  the  rear  wheels. 
The  wheels  are  fitted  with  Timken  roller  bearings,  and  ball 
bearings  are  applied  to  the  motor  and  jack  shaft.  The  bat- 
tery is  underslung  in  a  cradle  for  side  dismantling. 

Bronx  Electric  Vehicle  Company,  New  York  City, 
showed  a  looo-lb.  chassis,  a  4-ton  chassis  and  a  looo-lb. 
delivery  wagon.  The  frames  are  of  pressed  steel,  and  the 
wheel  hubs  are  of  special  cast  steel  fitted  with  ball  bearings. 
The  latter  arc  inclosed  in  dust-tight  casings,  running  in 
heavy  oil.  A  single  60-volt  motor  drive  is  employed  on  all 
sizes  of  chassis  up  to  10,000  lb.,  and  the  motors  are 
equipped  w-ith  ball  bearings.  The  first  reduction  is  by 
silent  chain  drive  to  the  countershaft,  housed  in  an  alumi- 
num casing  with  the  chain  running  in  oil,  and  the  second 
reduction  is  by  roller  chain  drive  from  the  countershaft  to 
the  rear  wheels.  Any  standard  battery  may  be  used  with 
the  equipment,  the  battery  being  underslung.  The  steering 
gear  is  of  the  irreversible  type,  with  ball  thrust  bearings 
rigidly  mounted  on  the  chassis,  and  two  sets  of  inde- 
pendently operated  brakes  form  i)art  of  the  standard  equip- 
ment. 

General  Motors  Truck  Co.mpany.  Detroit,  Mich.,  had 
a  3-ton  chassis,  a  13/2-ton  delivery  wagon,  a  6-ton  truck 
and  a  13/2-ton  English  coach  on  exhibition.  The  vehicles 
of  this  company  differ  in  design  from  the  general  run  of 
commercial  vehicles.  The  general  differences  comprise 
the  method  of  mounting  the  batterv  and  the  drive.     The 


battery  box  is  a  separate  and  independent  unit  of  the 
chassis  and  is  mounted  in  the  front  of  the  car  on  top  of 
the  chassis.  It  is  so  designed  as  to  render  every  cell  in- 
stantly accessible  and  plainly  seen  by  simply  lifting  the  seat 
and  battery  cover.  It  is  also  claimed  that  this  method  of 
mounting  gives  a  better  weight  distribution  than  where  the 
batteries  arc  underslung  from  the  frame  midway  between 
the  wheels.  The  controller,  switches,  meters,  etc.,  are  all 
in  the  controller  house  at  the  front  of  the  machine,  where 
they  can  be  instantly  inspected  by  opening  a  door.  A 
double  internal-expanding  brake  equipment  is  used  on  the 
rear  wheels  and  on  the  driving  shaft.  The  countershaft 
is  of  the  floating  type,  with  non-adjustable  ball  bearings 
throughout.  A  spring-blade  shaft  connects  the  single  ball- 
bearing motor  to  the  driving  gear,  increasing  the  tire  life 
and  cushioning  all  violent  strains  in  starting  or  stopping. 
The  frames  are  designed  to  give  great  flexibility  and  to 
permit  uniform  load  distribution  for  wide  variations  in 
loading  space.  Standard  batteries  are  used  and  standard 
roller  chains  of  ample  size. 

General  Vehicle  Company,  Long  Island  City,  N.  Y., 
had  ten  trucks  on  exhibition;  one  750-lb.,  one  looo-lb.,  one 
2ooo-lb.,  one  2-ton  truck,  one  3^-ton  truck,  three  5-ton 
trucks,  in  addition  to  a  5-ton  chassis  and  a  i-ton  freight 
truck.  In  all  of  these  vehicles  the  battery  is  underslung 
and  double  chain  drive  is  employed  from  a  single  motor. 
The  wagons  of  all  sizes  are  built  on  a  running  gear  of 
uniform  design,  which  has  been  standardized,  while  the 
bodies  are  adapted  to  requirements  of  varied  service.  Gen- 
eral Electric  Company  standard  motors  and  controllers  are 
employed,  and  the  battery  equipment  is  ample  for  a  full 
day's  work,  while  the  vehicles  are  geared  to  travel  at 
speeds  consistent  with  modern  ideas  of  quick  delivery,  but 
with  due  regard  to  the  best  results  in  the  cost  of  upkeep. 
The  controller  is  of  the  continuous-torque  type,  and  the 
motor  is  equipped  wnth  ball  bearings  and  is  suspended  on 
a  cross-arm  pivoted  to  the  side  frames  in  front  of  the  rear 
axle.  The  countershaft  consists  of  two  short  shafts  con- 
nected by  a  differential  of  the  spur-gear  type,  each  shaft 
being  connected  to  a  rear  wheel  through  sprockets  and 
roller  chain. 

Lansden  Company,  Newark,  N.  J.,  showed  i-ton,  2-ton 
and  3-ton  trucks  in  addition  to  a  l-ton  chassis.  The  stand- 
ard chassis  has  a  pressed  steel  frame  and  is  fitted  with 
Edison  batteries  which  are  underslung.  A  self-aligning 
countershaft  with  roller  bearings  and  double-chain  drive 
is  connected  by  silent  chain  drive  to  a  single  motor.  The 
Hinley  steering  head  is  employed.  The  design  does  not 
differ  from  that  of  previous  years. 

Studebaker  Automobile  Company,  South  Bend,  Ind., 
showed  a  looo-lb.  delivery  wagon.  The  vehicles  built  bv 
this  company  are  characterized  by  a  single  motor  suspended 
from  the  chassis  frame  and  controlled  by  a  continuous 
torque  controller.  Two  brakes  are  provided,  and  a  feature- 
is  the  floating  type  of  rear  axle,  which  makes  it  possible  to 
employ  practically  a  solid  rear  axle  to  carry  its  share  of 
the  weight  of  the  car.  Its  connection  -with  the  wheels  is 
by  means  of  a  dog  clutch  fitted  with  a  square  socket,  into 
which  the  squared  end  of  the  driving  or  floating  axle  is 
entered.  The  driving  axle  thus  floats  free  in  the  housing 
and  only  comes  in  contact  with  the  socket  in  the  differential 
and  the  dog  clutch  at  the  wheel  end.  The  battery  is  under- 
slung and  has  independent  spring  suspension. 

Ward  Motoj?  Vehicle  Company,  New  Y^'ork,  had  four 
vehicles  on  exhibition — one  700-lb.  wagon,  two  lOOO-lb. 
wagons  and  a  1500-lb.  wagon.  The  battery  in  all  wagons 
shown  is  underslung.  The  smallest  wagon  has  a  single 
motor  with  silent  chain  drive  to  countershaft  and  double 
roller  chain  drive  to  rear  wheels.  Two  brakes  are  pro- 
vided and  a  continuous  torque  controller.  The  steering 
gear  is  of  the  lever  type. 

Walker  Vehicle  Company,  Chicago,  111.,  showed  a 
looo-lb.    and    i^.-ton    wagon    and    a   750-lb.   chassis.      The 
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vcliiclcs  liavi-  .1  siiifilc  iimlDr  Imnsrd  iii  a  liollow  rear  axle 
ami  DiR-  ililYori'iuial  (lircct-cuiiiu-iti-d  to  one  cud  of  a  liollow 
armature  shaft.  Two  drive  shafts  extend  from  the  dif- 
ferential sockets  into  the  eeiUer  of  each  hollow  rear  wheel, 


conihinatifins :  first  jxisition,  side  and  tail  lij.jhts 
position,  head  and  tail  lijjhts;  third  |)osilion,  all  li 
fonrth  position,  all   lij^hts  off. 

I'.xtra   terminal   connections  are  i)rovided   so  th 


with  a  pinion  on  the  wheel  end  of  each  shaft,      ihere  are       sired   the  electric  horn  and   the  si)ecdometer   li^ht 
four  idler  ^ears  and  two  rim  gears;  two  idler  gears  in  each       wired  to  it.     The  switch  handle  n>ay  he  removed 
wheel   are   mounted   on   the   stub   axle  yokes,  and   the   rim 

gears   are    fastened    to   the   inside   of   the   lire   rims.      The  ^  - 

batteries  arc  underslung.  \ 

Waveri.ey   Comtany,    lndianai)olis.    hid.,   had   on   cxliibi-  - _j  { 

tion  a  3'. --ton  chassis  and  a  i-ton  chassis,  a  1000-lh.  vvaj^on  -"""""^^^^^ 

and  a  1500-lb.  wagon,  in  addition  to  a  combination  pleasure 
and  commercial  car.  In  the  lighter  wagons  of  this  com- 
pany the  motor  shaft  runs  parallel  with  the  rear  wheel 
shaft  anil  is  connected  thereto  by  means  of  herringbone 
gears.  The  battery  is  underslung.  hor  heavier  wagons 
chain  ilrivc  is  provided. 
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SUBSTITUTION  OF  ELECTRIC   FOR   GAS  AND  OIL 
AUTOMOBILE  LAMPS. 


The  ability  to  light  and  extinguish  lamps  instantly  with- 
out even  slowing  up  the  machine  causes  the  electric  light  to 
appeal  strongly  to  the  automobilist,  and  the  General  Elec- 
tric Company  to  meet  a  need  is  now  manufacturing  some 
devices  which  can  be  used  to  adapt  gas  or  oil  lamps  for 
supporting  electric  lamps,  the  electric  energy  being  fur- 
nished by  a  storage  battery. 

The  bayonet-base  socket  bracket  and  6-in.  reflector  for 
adapting  gas  lamps  for  electric  ones  is  attached  to  the  gas- 
pipe  in  place  of  the  gas-burner,  and  is  held  there  by  means 
of  brass  nuts.  The  lamps  may  be  focused  by  screwing  the 
reflector  forward  or  backward  on  the  socket,  the  reflector 
being  made  accessible  for  this  operation  by  merely  opening 
the  door  of  the  outfit.  The  reflector  is  nickel-plated,  highly 
burnished  and  in  the  form  of  a  true  parabola. 

The  bayonet-base  candelabra  socket  for  adapting  oil 
lamps  for  electric  ones  is  simple  in  design,  can  be  readily 
attached  to  the  oil  burners  without  disturbing  them,  and 
can  be  so  adjusted  that  when  the  bulb  is  removed  the 
socket  does  not  interfere  with  the  oil  flame. 

The  three-circuit  snap  switch,  flush   type,   has  a  sturdy 


Fig,       2  —  Single-Pole       Flush 
Switch,  with    Lock  and    Key. 


Fig.    3 — Bracket    and    Socket   for 
Automobile     Lighting. 


ing  it  backward,  thus  preventing  persons  interfering  or 
tampering  with  the  lights  on  the  car,  which  may  be  left 
standing  unattended.  The  busbar  feature  eliminates  all 
joints,  splices,  etc.,  and  makes  it  a  very  simple  matter  to 
install. 

The  flush  tumbler  switches,  both  on  and  off  positions, 
are  controlled  by  one  and  the  same  lever,  thus  reducing 
the  number  of  levers  and  simplifying  the  control  of  the 
lights.  The  four-gang  switch  is  recommended  for  five- 
light  equipments,  one  switch  being  used  for  the  tail  light, 
one  for  the  two  side  lights  and  one  each  for  the  head- 
lights. The  busbar  feature  is  provided  on  two,  three  and 
four-gang  switches,  giving  the  same  advantages  as  de- 
scribed above. 

The  surface  tumbler  switch  is  similar  to  the  flush  tum- 
bler switch,  with  the  exception  that  it  is  adapted  for 
mounting  on  the  surface,  and  requires  that  holes  be  drilled 
through  the  surface  on  which  it  is  mounted  for  contact 
leads  only.  The  push-button  switch  is  designed  for  use 
where  the   space   is  very   limited.     The   push-button   is   of 


Fig.    1 — Single-Pole   Flush   Tum- 
bler   Switch. 


Fig.   4 — Three-Circuit  Snap 
Switch. 


Fig.  5 — Socket    Bracket  and   Re- 
flector. 


porcelain  base,  on  the  back  of  which  are  mounted  the  ter- 
minal plates  and  battery  busbar  with  binding  screw  for 
each  conductor.  This  switch  is  designed  to  go  on  the  back 
surface  of  the  dash  or  in  some  other  convenient  place, 
the  switch  handle  being  the  only  part  which  shows  on  the 
front.     This   switch   may  be   wired  to   give  the   following 


metal,  thus  insuring  that  it  will  not  break  off.  The  plate 
on  which  the  terminals  and  contacts  are  mounted  is  fast- 
ened to  the  frame  with  two  long  screws,  ei¥ectually  pre- 
venting its  jarring  loose.  This  switch  has  the  busbar  fea- 
ture described  above  in  connection  with  the  tumbler 
switches. 
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Industrial  and  Commercial  News 


AMONG  the  important  events  of  tin-  week  was  a  deci- 
sion by  the  Supreme  Court  on  Jan.  15  upholding 
the  federal  Employeis'  Liability  Act  of  1908,  the 
court  declaring  that  the  law  superseded  all  State  statutes 
on  the  subject.  Other  government  announcements  in- 
cluded a  statement  issued  on  Jan.  17  by  the  Department 
of  Commerce  and  Labor  showing  that  exports  from  the 
United  States  for  the  calendar  year  191 1  amounted  to 
$2,092,373,141,  which  was  the  largest  total  ever  reported. 
Imports  during  the  year  were  $1,532,931,861,  and  this  figure 
is  larger  than  that  of  any  other  year  excepting  1910,  when 
imports  were  $1,562,904,151.  The  excess  of  exports  over 
imports  was  $559,441,080,  and  was  the  largest  excess  re- 
ported since  1908.  General  trade  continues  to  show 
steady  improvement  in  nearly  all  of  its  branches.  Business 
with  the  steel  companies  is  assuming  very  gratifying  pro- 
portions, and  the  situation,  as  a  whole,  is  regarded  as  satis- 
factory. Market  quotations  of  telegraph  securities  showed 
no  special  change  after  announcement  of  Fostmaster-Gen- 
eral  Hitchcock's  suggestion  of  government  ownership,  noted 
elsewhere  in  this  issue.  Rates  in  the  money  market  Jan.  17 
were:  Call,  i-)4@2i4  per  cent;  ninety  days,  3/4 @3)^  per 
cent. 


THE  COPPER  MARKET. 

There  was  very  little  buying  this  week  in  either  the  do- 
mestic or  the  foreign  markets,  and  there  was  also  a  decided 
lack  of  inquiries.  Prices  in  this  country  did  not  change 
appreciably  during  the  week,  and  the  majority  of  important 
agencies  continued  to  quote  electrolytic  at  14^  cents  per 
pound,  delivered  thirty  days.  Small  lots  were  quoted  by 
second  hands  at  14  cents  to  14^^  cents  per  pound,  but  there 
was  little  response.  Prices  on  the  London  Metal  Exchange 
declined  on  Jan.  15  to  the  lowest  since  the  beginning  of  the 
year,  standard  showing  prices  of  £2  7s.  6d.  for  spot,  £2  8s. 
9d.  for  futures  and  £2  15s.  for  best  selected,  under  the 
quotations    of   Jan.    i.     Recovery   was    made    Jan.    16   upon 

Settling 

Standard   Copper.  Bid.  Asked.  Price. 

Spot    13.95  14.05              

Taiuiary     13.95  14.05  14.00 

February    13.95  14.05  14.00 

March    13.95  14.05  14.00 

April     13.95  14.05  14.00 

May     13.95  14.05  14.00 

Tlu'  London   market,  Jan.    17,   was  as  follows: 

Noon.  Closing. 

£        s  d  £        s       d 

Standard    copper,    spot 63       0  0  62     16       3 

Standard    copper,    futures 63      15  0  63      11        3 

Extreme    fluctuations    in    1912: 

Highest.  Lowest. 

Standard     14.00c.  13.87^4c. 

London,    spot    £64       5       0  £61      17       6 

London,    futures    65       0       0  62     11       3 

Best    selected    68       5       0  66     10       0 

publication  of  the  fortnightly  statistics  giving  the  changes 
in  the  visible  supply  of  standard  copper  in  Great  Britain 
and  France  in  the  first  two  weeks  of  1912.  This  report 
showed  a  decrease  of  1600  tons  in  foreign  supplies,  400  of 
which  were  in  stocks  and  1200  in  stocks  afloat,  the  decrease 
leaving  the  total  visible  supply  abroad  on  Jan.  15  at  55,950 
tons.  Exports  from  this  country  since  the  first  of  the  month 
and  including  Jan.  17  aggregate  13,763  tons.  The  daily  call 
on  the  Metal  Exchange  Jan.  17  quoted  copper  as  per  the  ac- 
companying table. 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

Allen  &  Peck  Purchase  a  Virginia  Company. — .Announce- 
ment was  made  Jan.  14  that  the  firm  of  Allen  &  Peck,  Inc., 
which  has  recently  been  organized  under  the  laws  of  New 
York  State  to  build,  finance  and  operate  public-utility  prop- 
erties, had  secured  control  of  the  railway,  gas,  electric-light 
and  ice  companies  in  the  territory  of  Newport  News, 
Hampton,  Phoebus  and  Old  Point  Comfort.,  Va.  In  addi- 
tion to  C.  Loomis  Allen,  of  Syracuse,  and  E.  F.  Peck,  of 
Schenectady,  Howell  Griswold  and  John  Opper,  of  Balti- 
more,  and   Charles   D.    Dickey   and   James    May   Duane,   of 


New  York,  are  interested  in  the  new  organization.  The 
companies  taken  over  were  the  Newport  News  &  Old  Point 
Comfort  Railway  &  Electric  Company,  the  Citizens'  Railway, 
Light  &  Power  Company,  the  Hampton  Roads  Traction 
Company,  the  Newport  News  Gas  Company  and  the  Distilled 
Ice  Company  of  Virginia.  The  gross  earnings  of  these 
companies  for  the  year  ended  October  31,  191 1,  were  ap- 
proximately $650,000.  The  firm  of  Allen  &  Peck,  Inc.,  was 
organized  a  few  weeks  ago,  with  Mr.  Peck,  general  man- 
ager Schenectady  Railways  Company,  as  president,  and 
with  Mr.  Allen,  vice-president  and  general  manager  Syra- 
cuse Rapid  Transit  Company  and  Utica  &  Mohawk  Valley 
Railway,  as  secretary  and  treasurer.  These  gentlemen, 
with  Henry  B.  Boardman,  vice-president  Schenectady  Trust 
Company,  and  John  Rapelje,  of  Hopewell,  N.  Y.,  are  the 
directors  of  Allen  &  Peck,  Inc.  The  headquarters  of  the 
new  firm  for  the  present  will  be  at  Syracuse  and  Schenec- 
tady, but  probably  they  will  be  moved  later  to  New  York. 
Messrs.  Allen  and  Peck  remain  officers  of  the  above  prop- 
erties in  central  New  York,  but  expect  to  give  considerable 
attention  to  their  new  undertaking,  and  later  may  find  it 
necessary  to  devote  all  of  their  time  to  its  affairs.  The 
firm  begins  its  career  with  strong  banking  connections 
and  with  officers  of  large  experience  in  the  engineering, 
financing  and  operation  of  public  utilities,  and  should  have 
a  prosperous  career,  of  which  the  purchase  of  the  Virginia 
enterprise  is  just  the  beginning. 

Western  Electric  Business  in  191 1. — Sales  of  the  Western 
Electric  Company  in  the  year  ended  Dec.  31  reached  a  total, 
in  round  nuinbers,  of  $67,000,000,  which  is  an  increase  of  6 
per  cent  over  the  corresponding  twelve  months  of  1910.  If 
the  191 1  figure  of  the  Western  Electric  Company  is  not  ex- 
ceeded by  that  of  the  General  Electric  Company,  the  former 
will  be  the  largest  manufacturer  of  electrical  apparatus  in 
the  world.  Practically  all  of  the  ground  lost  after  1906  has 
been  recovered  by  the  Western  Electric  Company.  It  is  of 
interest  to  note  in  this  connection  that  the  $69,000,000  busi- 
ness in  1906  was  due  in  a  large  measure  to  great  expansion 
in  the  telephone  industry,  while  the  1911  total  has  been 
reached  in  a  year  of  general  business  depression.  A  con- 
spicuous feature  of  the  191 1  business  was  a  decrease  in  the 
average  size  of  orders  and  an  increase  in  the  number 
of  customers.  Much  attention  was  given  by  the  com- 
pany during  the  year  to  improving  manufacturing  meth- 
ods, reducing  the  number  of  operations  in  turning  out  a 
given  product,  etc.,  and  it  was  through  economics  effected 
by  introduction  of  these  efficiency  methods  that  the  company 
was  able  to  offset  many  advances  in  cost  of  material  ana 
labor.  The  business  of  the  company  showed  less  depression 
in  the  Middle  West  during  the  year  than  in  the  East.  About 
24,000  people  were  employed  by  the  company  at  the  close 
of  the  year,  and  about  12,000  of  these  were  at  the  Chicago 
plants,  while  the  rest  were  distributed  in  the  factories  in 
New  York  and  the  thirty  branches  in  the  United  States  and 
the  factories  abroad. 

Pennsylvania  Railroad  Electrification. — Rumors  that  the 
Pennsj'lvania  Railroad  is  contemplating  an  electric  train 
service  between  New  York  and  Philadelphia  were  revived 
this  week  when  it  was  learned  that  plans  are  to  be  pre- 
pared for  electrification  of  the  Broad  Street  station,  Phila- 
delphia. James  McCrea,  president  of  the  Pennsylvania, 
made  the  following  statement  on  the  plans  of  the  company 
to  electrify  its  suburban  service:  "The  question  of  electri- 
fying the  suburban  trains  has  been  considered  in  connection 
with  the  plans  of  the  company  for  the  betterment  of  its 
Philadelphia  service  and  the  changes  about  a  station  in  the 
center  of  the  city.  I  cannot  say  whether  such  a  service,  or 
any  part  of  such  a  service,  will  be  attempted  soon,  because 
nothing  definite  has  been  decided." 

Water-Wheels  for  Keokuk  Hydroelectric  Plant. — In  the 
issue  of  Jan.  6  it  was  stated  in  these  columns  that  the 
lo,ooo-hp  hydraulic  turbines  for  the  great  Keokuk  (la.) 
hydroelectric  plant  are  being  built  in  Cleveland.  Of  the 
fifteen  turbines  now  under  order,  while  seven  are  being 
built  at  Cleveland,  eight  are  under  construction  by  the  I.  P. 
Morris  Company,  of  Philadelphia. 


E  L  E  C  T  in  C  A  L     WORK  O 
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Annual  Meeting  of  Columbus  (Ohio)  Railway  &  Linht 
Company. —  \i  tlu-  aiimial  nuiiiiiK  of  tin-  (  uliiiiiliiis  liac 
tiiui  (.'iinipaiiy.  tlic  L'oliimlms  LiRlit,  Meat  ^:  rowir  Inm 
pany  anil  the  (.'oliiinbiis  l-'dison  Ldnipany,  all  of  which  arc 
llnlk'rlyin^J  coinpanios  of  tlu«  Colnnii)iis  Railway  i\:  l-i^ht 
Company,  all  directors  were  re-elected.  At  the  annual 
nuHtinK  of  the  l"t>lnnd)us  Railway  ( ompany,  which  is  an- 
other subsidiary  and  owns  the  greater  i)art  of  the  city  lines, 
the  hoard  was  increased  to  nine  members  and  the  following 
were  elected:  C  1).  Hinman,  Kdward  Johnson,  (leorse 
Hardy,  VV.  C.  Willard.  F.  R.  lluntiuKton  and  A.  D.  HelTner. 
all  of  Columbus:  1,.  II,  Matthews,  of  Sprin^jfield ;  Meade 
Massif,  of  C'hillicothe,  and  William  WorthiuRton.  of  Cin- 
cinnati. Mr.  Hardy  was  the  only  one  re-elected.  The 
others,  it  is  said,  were  elected,  in  accordance  with  "peace 
plans."  by  stockholders'  committees  of  the  Columbus  Rail- 
way \-  l-inht  C'omiKiny  and  the  underlying  company,  the 
new  directorate  being  intlependent  of  the  fonmr.  The 
companies  had  <lisagreed  concerning  the  proposed  issuance 
of  $1,000,000  stock  by  the  railway  company  to  compensate 
the  Columi)us  Railway  it  Light  Company  for  extensions  and 
betterments. 

Growth  of  Telephone  Service  in  New  York  City  in  191 1. — 

The  numi)cr  of  telephones  in  Xew  York  City  increased 
about  10  per  cent  during  191 1,  bringing  the  total  number 
of  telephones  now  in  service  in  the  city  to  440,000.  These 
instruments  arc  served  through  sixty-four  central  oflfices 
and  are  connected  by  1,196,821  miles  of  wire.  A  number 
of  improvements  and  conveniences  were  installed  during 
the  year,  among  which  were  the  sending  of  telegrams  by 
telephone  and  the  installation  of  multi-coin  prepayment 
instruments.  About  4000  of  these  instruments  have  been 
installed  in  the  last  three  months.  Another  innovation  was 
in  the  method  of  calling  Philadelphia  subscribers  over  long- 
distance wires.  Under  the  new  method  a  New  Yorker  in 
getting  a  connection  with  Philadelphia  simply  asks  for  the 
Philadelphia  number  in  the  same  way  as  that  used  in  asking 
for  a  local  connection,  this  method  serving  to  reduce  the 
time  for  making  connections  between  New  York  and  Phila- 
delphia to  less  than  one  minute. 

Commercial  Cable  Company  Extends  Half-Rate  Zone. — 

The  Commercial  Cable  Company  has  extended  the  zone  for 
the  transmission  of  the  half-rate  service  that  it  recently  put 
into  effect  between  this  country  and  Great  Britain  to  include 
France,  Germany,  Portugal,  India,  Aden,  Algeria,  Ceylon, 
East  Africa,  the  Gold  Coast.  Southern  Rhodesia,  the  South 
African  Union,  Tunis,  Zanzibar  and  a  number  of  other  Asia- 
tic and  African  points.  The  conditions  of  acceptance  of 
these  half-rate  messages  state  that  the  messages  for  these 
foreign  points  must  be  written  entirely  in  the  plain  language 
of  the  country  of  origin,  or  in  the  language  of  the  country 
of  destination,  or  in  plain  French.  These  messages,  it  is  an- 
nounced, will  be  accepted  at  a  50  per  cent  reduction  from  the 
ordinary  message  rates  and  will  not  be  subject  to  any  arti- 
ficial delay  in  transmission  or  delivery,  unless  such  delay  is 
caused  by  dispatching  of  ranking  messages.  It  is  understood 
that  the  delay  will  not  be  more  than  twenty-four  hours  in 
any  case. 

New  York  State  Electrical  Contractors. — New  York 
State  Electrical  Contractors  held  their  convention  al  liu- 
Building  Trades  Club,  New  York  City,  on  Jan.  16.  The 
greater  part  of  the  day  was  given  over  to  closed  meetings. 
In  the  afternoon  a  reception  and  tea  were  given  at  the 
Building  Trades  Club,  which  were  attended  by  200  guests, 
in  addition  to  the  members  of  the  association  present,  who 
numbered  about  ninety.  This  was  followed  by  a  theater 
party  at  the  Winter  Garden,  after  which  there  was  an  auto- 
mobile ride  through  the  "Great  White  Way"  to  the  Building 
Trades  Club  for  supper  and  smoker.  The  members  of  the 
convention  committee  are  Messrs.  James  R.  Strong,  chair- 
man; Charles  L.  Eidlitz,  John  Livingston,  E.  S.  Keefer  and 
George  Weiderman.  secretary. 

Will  Improve  Worcester  (Mass.)  Power  and  Traction 
Facilities. — Plans  have  been  practically  completed  for  an  ex- 
penditure of  $2,500,000  for  increasing  the  power  facilities  and 
extending  the  lines  of  the  Worcester  Consolidated  Street 
Railway  Company  in  Worcester,  Mass.,  and  in  Worcester 
County.  The  plans  include  a  $500,000  development  of  the 
power  station  at  Milburn  so  as  to  have  a  capacity  to  supply 
energy  to  all  of  the  Worcester  consolidated  lines  and  other 


lines  of  tile  New  England  Investment  Security  Company 
connecting  with  the  Worcester  Consolidated.  Another 
extension  which  is  under  con.sidiration  is  a  25-mile  trolley 
line,  the  cost  of  which  is  cstimaleil  al  $i,ooo,ouo,  to  run  be- 
tween I'axlon,  Rutland,  Coldbrook  and  i'etersham.  Con- 
summation of  ihesi-  ])lans  is  contingent  upon  the  action  of 
the  I-egislature  with  regard  to  a  bill  filed  by  the  New  Eng- 
land Investment  ik  Security  C"ompany  to  authorize  a  new 
corporation  to  be  known  as  the  Worcester,  Springfield  & 
Berkshire  Street  Railway  ("ompany,  which  would  take  over 
and  operate  all  street  railways  controlled  by  the  New  Eng- 
alnd  Investment  Company  and  by  the  I'.erkshire  Street  Rail- 
way Company,  now  controlled  by  the  New  York.  New 
Haven  &   Hartford  Railroad  Company. 

Ford,  Bacon  &  Davis  Report  on  Annapolis  Short  Line. — 
I  was  learned  last  week  that  Messrs,  l-Ord,  liacon  ik  Davis, 
of  New  York,  experts  on  electric  railway  operations,  who 
were  emi)loyed  some  months  ago,  as  noted  in  these  columns, 
to  make  a  thorough  examination  of  the  property  of  the 
.Annapolis  Short  Line  Railroad,  with  a  view  to  ascertaining 
the  best  method  of  operating  the  road,  have  completed  their 
work  and  submitted  a  lengthy  report,  giving  the  result  of 
their  efforts.  The  contents  of  the  report  have  not  been 
divulged,  but  it  is  understood  that  the  New  York  experts 
found   the  Short   Line   projjcrty  in   excellent   physical   shape. 

Long  Acre  Company  Buys  Diesel  Engines. — James  F. 
Shaw,  president  of  the  Long  Acre  Electric  Light  &  Power 
Company,  of  New  York,  has  placed  an  order  with  the 
Busch-Sulzer  Brothers-Diesel  Engine  Company,  of  St. 
Louis,  for  equipment  for  a  new  station,  which  is  to  be  com- 
pleted within  five  months.  The  initial  installation  will  be  a 
3600-hp  Diesel  engine-driven  unit.  Mr.  Shaw  states  that  the 
policy  of  the  company  will  be  to  install  small  generating 
stations  in  various  parts  of  the  city,  instead  of  a  large  cen- 
tral station  and  substations.  He  hopes  to  have  five  or  six 
plants  in  operation  within  a  year,  aggregating  25,000  hp. 

New  Power  and  Irrigation  Project  in  Idaho. — The  Crane 
Falls  Power  &  Irrigation  Company,  an  Idaho  corporation, 
has  awarded  contracts  aggregating  close  to  $1,000,000  for 
the  construction  of  a  power  station  and  concrete  dam  across 
the  Snake  River  at  Crane  Falls,  Idaho,  and  for  construction 
of  pumping  stations  and  irrigation  canals  in  the  Gem  irri- 
gation district.  It  is  said  that  Canadian  capitalists  are  in- 
terested in  the  project,  which  will  be  one  of  the  most  im- 
portant irrigation  systems  in  the  State  of  Idaho, 


Financial. 

Cumberland  Telephone  &  Telegraph  Bonds. — Banking  in- 
terests are  offering  $r, 000.000  first  and  general  mortgage 
5  per  cent  twenty-five-year  bonds  of  the  Cumberland  Tele- 
phone &  Telegraph  Company,  which  was  incorporated  under 
the  laws  of  Kentucky,  June  8.  1883,  and  is  a  licensee  of  the 
American  Telephone  &  Telegraph  Company,  which  holds  its 
control  of  the  Cumberland  company  through  stock  owner- 
ship. The  bonds  offered  are  part  of  an  authorized  bond  issue 
of  $15,000,000,  dated  Jan.  i,  1912,  and  due  Jan.  i,  1937,  with 
interest  payable  Jan.  i  and  July  i  in  New  York,  The  terri- 
tory controlled  by  the  company  embraces  Louisiana,  Missis- 
sippi, Tennessee  and  Kentucky,  southern  Indiana  and  part 
of  Illinois,  or  approximately  400,000  square  miles.  Over  90 
per  cent  of  the  company's  franchises  are  perpetual  and 
unrestricted.  The  bonds  are  an  absolute  first  mortgage  on 
all  of  the  properties  of  the  company  in  the  cities  of  Louis- 
ville, Knoxville,  Chattanooga,  Meridian.  Jackson,  Vicks- 
burg,  Shreveport  and  New  Orleans,  and  are  subject  to  a 
first  mortgage  of  $725,000,  due  in  1918,  covering  properties 
in  Evansville,  Nashville  and  Memphis.  Of  the  $15,000,000 
bonds  authorized,  none  can  be  issued  except  in  exchange  for 
the  stock  of  the  company,  so  the  total  $15,000,000  will  prob- 
ably never  be  issued,  people  preferring  to  hold  their  com- 
mon stock,  which  is  earning  over  14  per  cent.  Earnin.gs 
of  the  company  are  at  a  rate  of  about  three  and  one-half 
times  total  authorized  interest  charged, 

Winnipeg  Electric  Railways  Gain. — The  report  of  the 
Winnipeg  Electric  Company  for  the  year  ended  Dec,  31, 
191 1,  shows  net  earnings  of  $1,634,019,  an  increase  of  $4,511 
for  the  year. 
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Milwaukee  Electric  Railway  &  Light's  $90,000,000  Mort- 
gage.— A  t^cncral  and  refuiKiiiiK  inortyaHC  for  $(K), 000,000 
has  been  givc-n  by  The  Milwaukee  Electric  Railway  &  Light 
Company  to  the  Bankers'  Trust  Company,  of  Milwaukee, 
as  trustee.  The  mortgage  matures  Dec.  i,  1951,  and  covers 
three  bond  issues,  to  bear  interest  not  exceeding  5  per  cent. 
As  security  the  company  pledged  all  of  its  real  estate,  rail- 
way lines,  rolling  stock,  plants,  buildings,  franchises  and 
privileges,  and  also  all  property  of  the  Milwaukee  Central 
Heating  Company.  The  first  issue  consists  of  the  $3,000,000 
5  per  cent  bonds  referred  to  in  the  preceding  issue  as  being 
offered  for  purchase.  The  second  issue  consists  of  bonds 
to  the  amount  of  $13,228,000.  The  third  issue  is  for  bonds 
to  the  amount  of  $73,772,000,  to  be  executed  by  the  com- 
pany when  it  shall  have  made  any  permanent  improve- 
ments or  extensions  in  plants  or  property,  provided  the  net 
earnings  for  twelve  consecutive  months  immediately  pre- 
ceding the  application  be  not  less  than  one  and  one-half 
times  the  interest  charged  for  the  same  period  on  all  bonds 
already  outstanding. 

Montreal  Street  Railway  Holding  Company. — A  plan  of 
amalgamation  of  the  Montreal  'iraniways  Company  and 
the  Canadian  Light  &  Power  Company  has  been  definitely 
decided  upon.  The  amalgamation  will  be  effected  by  a 
holding  company  taking  up  the  common  stock  of  the  two 
companies  to  be  absorbed.  The  holding  company  will  be 
the  Montreal  Tramways  &  Power  Company,  with  a  Lon- 
don (England)  charter  and  a  capital  of  $20,000,000.  The 
shareholders  of  the  Montreal  Tramways  Company  and  the 
Canadian  Light  &  Power  Company  will  receive  one  and 
one-half  shares  of  the  Montreal  Tramways  &  Power  Com- 
pany for  each  share  now  held  by  them.  The  holders  of 
$2,000,000  of  common  stock  of  the  Montreal  Tramways 
Company  will  receive  $3,000,000  stock  of  the  consolidated 
company,  and  the  holders  of  the  outstanding  $6,000,000  (>! 
Canadian  Light  &  Power  Company  will  receive  $g,ooo,ooo 
stock  of  the  consolidated  company.  The  Montreal  Tram- 
ways &  Power  Company's  outstanding  stock  will,  there- 
fore, be  $12,000,000  of  the  $20,000,000  authorized. 

Easton  (Pa.)  Gas  &  Electric  Company's  Holdings  Sold. — 
The  Eastern  Pennsylvania  Power  Company,  of  Easton,  Pa., 
has  purchased  the  holdings  of  the  Easton  Gas  &  Electric 
Company  at  Easton,  Pa.,  and  Phillipsburg,  N.  J.  The  East- 
ern Pennsylvania  Power  Company  is  a  consolidation  of  the 
Dover  (N.  J.)  Electric  Company,  the  Rockaway  (N.  J.) 
Electric  Light  &  Improvement  Company,  the  Bangor  (Pa.) 
Electric  Light,  Heat  &  Power  Company  and  the  People's 
Consolidated  Service  Company.  With  its  new  acquisition 
the  company  now  controls  all  the  commercial  electric  light 
and  power  business  in  Easton  and  Bangor,  Pa.,  Phillipsburg 
and  Dover,  N.  J.  The  company  has  two  generating  sta- 
tions in  Easton  and  one  each  in  Bangor,  Pa.,  Dover  and 
Bernardsville,  N.  J.,  and  three  hydroelectric  plants  in  Eas- 
ton, Stroudsburg  and  Columbia,  N.  T.  Under  the  new  con- 
solidation the  gas  interests  of  the  Easton  Gas  &  Electric 
Company  will  be  operated  independently. 

Boston  Edison  Secures  Control  of  Weston  Electric  Light 
Company. — Control  of  the  Weston  Electric  Light  Com- 
pany, which  supplies  energy  to  Weston,  Sudbury  and  Way- 
land,  Mass.,  has  been  acquired  by  President  Edgar  and  as- 
sociates in  the  Edison  Electric  Illuminating  Company  of 
Boston.  The  Weston  company  has  an  outstanding  capital 
stock  of  $30,000,  on  which  yearly  dividends,  at  the  rate  of 
10  per  cent,  are  being  paid.  Its  total  assets  are  about 
$60,000.  It  is  expected  that  the  Boston  Edison  company 
will  shortly  make  application  to  the  Massachusetts  Gas 
Commissioners  for  authority  to  purchase  the  property,  and 
also  that  of  the  Hyde  Park  Electric  Light  Company.  Control 
of  the  latter  passed  from  the  Massachusetts  Electric  Com- 
panies to  President  Edgar  and  his  associates  a  short  time 
ago,  and  new  officers  for  the  company  were  elected  as  fol- 
lows: Charles  L.  Edgar,  president:  Thomas  K.  Cummins, 
vice-president;  F.  G.  Havlin,  treasurer. 

Catskill  Traction  Company's  Extension  Approved. — The 
Public  Service  Commission  of  the  Second  District  of  New 
York  has  authorized  the  Catskill  Traction  Company  to  con- 
struct an  extension  of  its  trolley  line  from  Leeds  to  Cairo, 
in  Greene  County,  N.  Y.,  a  distance  of  approximately  7 
miles.  In  granting  approval  of  this  extension  the  ccmi- 
mission   required   that   a   stipulation   be   filed   that   the   bond 


issue  for  the  extension  should  not  exceed  $80,000,  par  value, 
or  $11,900  per  mile.  The  building  of  the  extension  was 
strongly  opposed  by  the  Catskill  .Mountain  Railway,  which 
parallels  the  extension,  upon  the  ground  that  it  would  seri- 
ously damage  existing  property.  The  commission  found 
that  the  steam  road  departs  from  the  highway  and  that  the 
proposed  electric  extension  would  be  a  convenience  to  local 
traffic  along  the  highway,  particularly  during  the  winter. 

Bell  Telephone  Returns. — The  American  Telephone  & 
Telegraph  (  (Mni)any  and  associated  holding  and  operating 
companies  in  the  United  States,  not  including  connecting 
independent  or  sub-license  companies,  report  gross  revenue 
for  the  eleven  months  ended  Nov.  30,  iQii,  with  all  dupli- 
cations excluded,  of  $163,686,329,  an  increase  of  $13,442,316 
over  this  item  in  the  corresponding  period  of  the  previous 
year.  Net  earnings  were  $46,966,141,  a  gain  of  $969,907. 
Interest  was  $12,534,923,  an  increase  of  $2,021,911,  and  divi- 
dends were  $23,603,413,  an  increase  of  $509,475.  The  surplus 
was  $10,827,805,  a  decrease  of  $1,461,479. 

Issue  of  Securities  Authorized  by  New  York  Public  Serv- 
ice Commission. — The  Public  Service  Commission  for  the 
Second  New  York  District  has  authorized  the  Nassau  Light 
&  Power  Company,  of  Mineola,  N.  Y.,  to  issue  $158,000  of 
its  first-mortgage  bonds,  dated  Oct.  I,  1907.  The  proceeds 
will  be  applied  to  improvements  and  additions  to  the  prop- 
erties of  the  company.  The  Central  Hudson  Gas  &  Electric 
Company  will  shortly  issue  $525,000  additional  common 
stock  for  the  retirement  of  bonds  issued  by  the  Poughkeep- 
sie  Light,  Heat  &  Power  Company,  of  Poughkeepsie,  N.  Y. 

May  Sell  Electric  Power  Company,  Ltd.,  of  Toronto, 
Can. — .Advices  from  Montreal  state  that  the  Electric  Power 
Company,  Ltd.,  of  Toronto,  Out.,  which  controls  practically 
all  the  electric  light  and  power  companies  in  central  Ontario, 
is  likely  to  sell  its  interests  to  the  Ontario  Hydro-Electric 
Commission  as  a  result  of  negotiations  that  have  been  in 
progress  for  some  time  with  this  object.  It  is  stated  that 
the  company  is  not  particularly  desirous  of  selling,  but  that 
it  does  not  wish  to  stand  in  the  way  of  the  Hydro-Electric 
Commission's  plans  for  extension. 

Financial  Statement  of  Stone  &  Webster  Engineering 
Corporation. — The  Stone  &  Webster  I'.nginecring  Corpora- 
tion, of  Boston,  has  reported  its  condition  as  of  Dec.  11, 
191 1,  to  the  Secretary  of  the  Commonwealth  of  Massa- 
chusetts as  follows:  Assets — Real  estate,  $481,240;  machin- 
ery, $29,889;  cash  and  debts  receivable,  $744,544;  securities, 
$304,750;  total,  $1,560,423.  Liabilities — Capital  stock,  $500.- 
000;  accounts  payable,  $653,914;  reserve  for  depreciation, 
$12,672;  profit  and  loss,  $143,837;  floating  indebtedness. 
$250,000;  total,  $1,560,423. 

Receivership  of  Metropolitan  Street  Railway  (New  York) 
Ended. — The  term  fixed  by  Judye  l.aconibc  of  the  I'nited 
States  Circuit  Court  in  which  to  file  objections  to  the  sale 
of  the  Metropolitan  Street  Railway  system  to  its  bondhold- 
ers expired  Jan.  12.  No  protest  having  been  presented,  a 
special  order  approving  the  transfer  to  the  new  management 
was  issued,  thus  closing  the  receivership  of  the  Metropolitan 
Street  Railway  Company,  which  had  figured  prominently  in 
the  court  since  1007. 

Hall  Signal  Plan  Forthcoming. — Edward  P.  Goetz.  42 
Broadway.  New  York,  secretary  of  the  reorganization  com- 
mittee of  the  Hall  Signal  Company,  intimated  Jan.  17  that 
financial  matters  requiring  attention  the  first  part  of  the 
year  have  been  occupying  several  of  the  committee,  and  that 
details  of  the  Hall  reorganization  plan  in  consequence  are 
not  quite  ready  tor  announcement.  Flu-  plants  of  the  com- 
panj',  he  said,  are  being  operated  at  full  capacity. 

Detroit  United  Railways  Has  Record  Year. — Both  gross 
and  net  earnings  of  the  Detroit  United  Railways  in  the 
year  ended  Dec.  31,  191 1,  were  the  highest  in  the  history  of 
the  company.  The  balance  available  for  dividends  was 
slightly  in  excess  of  13J/2  per  cent  on  the  $12,500,000  stock 
now  outstanding,  comparing  with  11I4  per  cent  in  the  prt- 
ccding  year. 

Portland  (Me.)  Light  &  Power  Company  Acquires  Port- 
land Railroad  Company. — .\rrangements  have  been  com- 
pleted for  the  sale  of  the  Portland  Railroad  Company,  of 
Portland,  Me.,  to  the  Portland  Light  &  Power  Company, 
of  the  same  city.  An  offer  of  $118  a  share  was  made  for  all 
or  for  a  majority  of  $2,000,000  stock  of  the  railway  companj'. 
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Niagara  Falls  Power  Company's  Report  for  igii. —  Tiic 
paiiiplilil  ripiul  ol  tlic  NiaKar.i  l".ills  I'dwir  Coinpiiiiy  I'lT 
tlu-  yrar  riitirii  Dec.  31,  n>ii,  ha.s  bfcii  issued  and  k'vcs  the 
cinnhiiu'd  iiu'diiic  account  nf  the  Niagara  I'ulis  company 
and  the  Canadian  Niagara  Power  Company.  Gro.ss  earn- 
ings for  the  year  were  $*',-»46.4i3,  as  compared  with  $2,-'03,- 
134  in  i<;io.  'I  he  surplus  before  dividends  was  $6H6,().'3.  as 
compared  with  $065,061,  and  is  ecpial  to  11.02  per  cent  on 
$5,76o,_'oo  capital  stock,  as  compared  with  15.S3  |)er  cent  on 
$4.Joo,ooo   outstandinR    capital    stock    in    the   previous   year. 


MARKET  PRICES. 

Inn.  10.  Ian.  17.                                          Jan.  10.  Jan.  17. 

Allis-Ch.ilnicrs     1                 1*  C'.cncral    Klcctric 1.19  159}4 

Allis  IhalMicrs,    i>f...      8"              8"  Mackay    Companies..    78*  78 
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Personal. 


Mr.  Sam  A.  Hobson,  of  (he  Wcsco  Supply  Company,  has 
been  elected  president  nf  tlie  St.  Louis  League  of  Electrical 
1 nterests. 

Mr.  W.  P.  Carstarphen,  Jr.,  is  tlio  author  of  an  article  on 
the  electric  truck  in  a  symposium  printed  in  the  Denver  Post 
of  Jan.  8  on  future  advances  in  various  lines  of  human 
endeavor. 

Mr.  Harry  B.  Logan,  president  of  Dossert  &  Company, 
sailed  from  New  York  on  the  S.  S.  Ahnirante  on  Jan.  17 
for  a  trip  to  the  West  Indies  and  Central  America,  taking 
in  the  Panama  Canal. 

Mr.  J.  Walter  Gillette,  general  manager  of  the  Fort  Smith 
(Ark.)  Light  &  Traction  Company,  received  as  a  Christmas 
token  from  his  employees  a  handsome  gold  watch  with 
Swiss  movement  and  striking  attachment. 

Mr.  E.  W.  Lloyd,  general  contract  agent  of  the  Common- 
wealth Edison  Company,  Chicago,  is  enjoying  a  short  win- 
ter vacation  as  a  member  of  a  party  of  Illinois  manufac- 
turers and  business  men  that  is  visiting  the  Panama  Canal. 

Brig.-Gen.  George  H.  Harries,  president  of  the  Louisville 
Lighting  Company,  contributed  $250  personally  last  week  to 
the  "commissary  relief  station"  established  in  Louisville  dur- 
ing a  recent  period  of  cold  weather  by  John  and  James 
Whallcn. 

Mr.  Guy  Eastman  Tripp. — In  a  personal  item  published 
in  this  column  last  week  Mr.  Tripp's  Christian  name  was 
given  as  George,  the  error  being  detected  too  late  for  cor- 
rection in  that  issue.  The  correct  name  is  as  given  at  the 
head  of  this  note. 

Mr.  Andrew  Patterson,  electrical  superintendent  of  the 
Fort  Smith  (Ark.)  Light  &  Traction  Company,  was  pre- 
sented with  a  pair  of  diamond-studded  cuff  links  and  a  set 
of  automobile  tools,  the  gift  of  his  employees,  on  the  open- 
ing of  the  latter's  new  clubrooms  at  Fort  Smith. 

Mr.  J.  H.  Siegfried  has  resigned  as  superintendent  of  the 
light  and  power  department  of  the  city  of  Winnipeg  to 
accept  a  position  with  the  Pacific  Power  &  Light  Company 
as  superintendent  of  power.  In  this  position  Mr.  Siegfried 
will  have  jurisdiction  of  all  generating  stations,  transmis- 
sion lines  and  substations  owned  by  the  company  in 
Yakima,  Walla  Walla  and  Columbia  River  v^r'.'-y^- 

Mr.  Lincoln  S.  Riley,  formerly  superintendent  of  the 
Housatonic  Power  Company  at  New  Britain,  Conn.,  has 
been  made  superintendent  at  New  Britain  for  the  United 
Electric  Light  &  Water  Company,  which  has  taken  over 
the  electric-lighting  business  at  Waterbury,  Watertown, 
Cheshire,  New  Britain,  Newington,  Plainville,  Southington, 
South  Norwalk,  Wilton,  New  Canaan,  Weston  and  the  gas 
and  electric  business  at  Naugatuck,  Norwich  and  Green- 
wich. 

Mr.  Frederick  W.  Ballard,  manager  of  the  engineering 
and  construction  department  of  the  Sherwin-Williams  Com- 
pany, Cleveland,  has  been  appointed  constructing  engineer 
of  a  municipal  electric-light  plant  to  be  built  by  Cleveland 
at  an  estimated  cost  of  $2,000,000.  Mr.  Ballard  is  secretary 
of  the  Cleveland  Engineering  Society,  past-president  of  the 
Ohio    Society   of   Mechanical,    Electrical    and    Steam    Engi- 


luirs,  member  of  the  American  Society  of  Mechanical  Eu- 
^ineers  and  of  the  American  Institute  of  lileclrical  Engi- 
neers. 

Dr.  Ignax  Shilowsky,  of  AiN-ia-C^haiu-llc,  ii.is  r<cently 
joined  the  special  student  entourage  of  the  Massachusetts 
Instilule  of  Technf)loKy  at  Boston  for  the  purpose  of  con- 
ducting research  leading  to  the  i)uri(ication  of  fused  cojjper 
slags  by  electrolysis,  lie  has  lately  been  carrying  on  inves- 
tigations in  his  home  city  in  relation  to  the  electric  smelting 
of  copper  ores  and  the  rclining  of  impure  metallic  copper. 
Dr.  Shilowsky  will  be  occupied  for  several  months  in  the 
Bost<m  investigation  and  before  returning  to  I'.urojje  will 
visit  some  of  the  large  copjjcr  smelting  works  of  the  West. 

Mr.  Rodney  Hitt  has  resigned  as  associate  editor  of  the 
Electric  h'ail'^cay  Jourual,  to  become  connected  with  White, 
Weld  &  Company,  bankers,  New  York.  Mr.  llitt,  who  is  a 
graduate  of  Purdue  University,  began  his  editorial  career  on 
the  Railroad  Gazelle.  He  is  the  author  of  several  diction- 
aries relating  to  steam  and  electric  railway  etiuipmcnt, 
which  have  been  notable  contributions  to  industrial  litera- 
ture. The  departure  of  Mr.  Hitt  from  the  electrical  journal- 
istic field  is  a  severe  loss,  but  the  wide  knowledge  he  ac- 
quired therein  qualifies  him  for  an  equally  successful  career 
as  an  expert  in  relation  to  the  appraisement  and  economics 
of  electric  railway  properties. 

Mr.  E.  F.  Peck,  who  has  just  been  elected  president  of 
the  firm  of  Allen  &  Peck,  Inc.,  was  one  of  the  pioneers 
in  the  electric  railway  and  lighting  industry.  He  is  a  native 
of  New  Britain,  Conn.,  where  he  was  born  in  1861.  His 
first  connection  with  the  electrical  business  was  in  1880, 
when  he  joined  the  American  Electrical  Company,  in  New 
Britain,  which  subsequently  became  the  Thomson-Houston 
Electric  Company.  For  it  Mr.  Peck  installed  a  number  of 
its  first  electric  lighting  plants,  as  in  Boston,  Fall  River, 
Lynn,  Mass.;  St.  Louis,  Mo.,  and  BrooHvn,  N.  Y.  He  also 
iiad  charge  of  the  early  exhibits  of  the  company  at  different 
national  expositions.  In  1885  he  became  general  manager 
of  the  Citizens'  Electric  Illuminating  Company,  Brooklyn, 
N.  Y.,  and  in  1899  of  the  Kings  County  Electric  Light  & 
Power  Company  of  Brooklyn.  He  resigned  his  position  in 
1902  to  become  general  manager  of  the  Schenectady  Rail- 
way, which  position  he  still  occupies.  Mr.  Peck  has  taken  a 
prominent  part  in  association  affairs,  and  in  1909-10  was 
president  of  the  Street  Railway  Association  of  the  State 
of  New  York. 

Mr.  Van  Rensselaer  Lansingh,  the  newly  .elected  presi- 
dent of  the  Illuminating  Engineering  Society,  was  born  in 
Albany,  N.  Y.,  in  1873.  He  attended  the  College  of  the  City 
of  New  York,  the  Univer- 
sity of  Chicago  and  the 
Massachusetts  Institute  of 
Technology,  having  spe- 
cialized in  mathematics, 
physics  and  electrical  en- 
gineering. He  has  been 
associated  with  the  West- 
ern Electric  Company  in 
engineering  work.  In  1901 
he  engaged  in  consulting 
and  contracting  electrical 
engineering  in  Chicago, 
and  in  the  same  year  an- 
nounced the  beginning  of 
professional  practice  as  an 
illuminating  engineer. 
Late  in  that  year  he  took 
the  agencj''  for  the  Holo- 
phane  Glass  Company  for  Chicago,  and  later  for  all  of  the 
territory  west  of  the  Appalachian  Mountains.  In  1904  Mr. 
Lansingh  was  made  general  manager  of  the  sales  depart- 
ment of  the  company  with  headquarters  in  New  York.  At 
present  he  is  general  manager  of  the  firm  which  is  known 
as  the  Holophane  Company.  Mr.  Lansingh  has  contrib- 
uted a  large  number  of  articles  to  the  technical  press  and 
has  read  many  papers  before  various  engineering  societies. 
He  was  the  first  treasurer  of  the  Illuminating  Engineering 
Society  in  1906  and  was  again  elected  treasurer  in  191 1.  He 
was  general  secretary  of  the  society  in  1907  and  1908  and 
vice-president  in  1910  and  191 1.  He  was  the  co-author  with 
Mr.  J.   R.    Cravath   of  a  book  on   "Practical   Illumination" 
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which  was  the  pioneer  publication  in  its  line.  Mr.  Lan- 
singh  became  an  associate  of  the  American  Institute  of 
Electrical  Engineers  in  1899  and  was  transferred  to  full 
membership  in   1007. 

Mr.  C.  Loomis  Allen,  whose  Hrm,  Allen  &  Peck,  Inc.,  has 
just  purchased  the  public-utility  properties  at  Old  Point 
Comfort,  Va.,  and  has  announced  plans  for  embarking  in 
the  management  of  public  utilities  elsewhere,  has  taken  a 
very  prominent  part  in  the  operation  of  electric  railway 
properties  since  1895  and  in  association  affairs.  Mr.  Allen 
is  at  present  vice-i)resident  and  general  manager  of  the 
.system  of  city  and  interurban  railways  centering  in  Syra- 
cuse and  controlled  by  the  New  York  Central  &  Hudson 
River  Railroad.  He  began  his  electric  railway  career  as 
civil  engineer  of  the  Syracuse  city  lines.  In  1898  he  was 
promoted  to  the  office  of  assistant  general  manager  and  a 
year  later  he  became  "general  manager  of  the  system.  In 
1900  he  resigned  to  become  general  manager  of  the  Lorain 
Street  Railway  in  Lorain,  Ohio,  but  in  the  following  year 
he  returned  to  central  New  York  to  become  general  man- 
ager of  the  Utica  &  Mohawk  Valley  Railway.  In  1906  the 
Syracuse  Rapid  Transit  system  was  acquired  by  the  same 
interests  and  Mr.  Allen  was  appointed  manager  of  the  coin 
bined  properties.  In  addition  to  his  operating  duties  Mr. 
Allen  has  served  on  many  important  committees  of  tlie 
National  and  State  associations.  He  was  the  first  president 
of  the  American  Electric  Railway  Transportation  &  Traffic 
Association,  and  he  was  president  in  1904  of  the  Street  Rail- 
way Association  of  the  State  of  New  York.  He  is  now 
third  vice-president  of  the  American  Electric  Railway  As- 
sociation. 

Mr.  Frederick  L.  Hutchinson,  who  was  unanimously  ap- 
pointed   secretary    of   the    American    Institute   of    Electrical 
Engineers  at  the  meeting  of  the  board  of  directors  of  the 
^^  Institute   held   on    Friday, 

^J[P''t[^^^  Jan.      12,     was     born     in 

^F  Elizabeth,    N.   J.,   and   be- 

^K^^  '*  gan    his    business    experi- 

^^BM^^  ence  in  the  service  of  the 

^^m^^  Pennsylvania    Railroad 

-■^^aV  Company,    in    one    of    its 

^^^^Hh  largest    freight    offices    in 

^^p  '^  New  York  City,  where  he 

^^^^    ^A'  had  several  years'  experi- 

A,         ^^^^L  ence    in    accounts,    corre- 

^^h]      .^^^^Hi^  spondence      and      general 

^^^^■^H^^^^^^H^'  oiiFice  In    1889    he 

^^^^B^^^^^HP^  resigned   to   enter  Cornell 

^I^^^^HPIP^^  University,  in  the  electri- 

^^^^^  cal      engineering      course. 

Immediately    after    gradu- 
FREDERiCK  L.  HUTCHINSON.  ation    in    1893    he    entered 

the  employ  of  the  West- 
inghouse  Electric  &  Manufacturing  Company.  After  several 
years'  experience  in  the  manufacturing,  testing,  drafting  and 
sales  departments,  he  was  transferred  to  the  publication 
department,  where  for  a  number  of  years  he  had  charge  of 
the  preparation  and  publication  of  the  technical  literature 
of  the  company,  including  numerous  articles  for  the  techni- 
cal press.  In  1901  Mr.  Hutchinson  resigned  his  position 
with  the  Westinghouse  company  to  become  manager  of  the 
publication  department  of  the  C.  W.  Hunt  Company,  Staten 
Island.  He  resigned  this  position  the  following  year  to  go 
with  the  National  Electric  Company,  of  Milwaukee,  as  ad- 
vertising manager,  and  a  year  later  he  was  made  manager 
of  electrical  sales  for  the  same  company.  In  1904  Mr. 
Hutchinson  returned  to  New  York  and  undertook  some  spe- 
cial work  on  the  Transactions  of  the  American  Institute  of 
Electrical  Engineers.  Gradually  the  scope  of  his  work  was 
increased  in  other  directions,  until  in  February,  1908,  upon 
recommendation  of  Secretary  Ralph  W.  Pope,  he  was  ap- 
pointed assistant  secretary  by  the  board  of  directors.  Upon 
Secretary  Pope's  resignation,  after  twenty-seven  years  of 
service  with  the  Institute,  Mr.  Hutchinson  was,  in  August. 
191 1,  appointed  acting  secretary  by  the  board  of  directors, 
and  his  recent  promotion  to  the  post  of  secretary  is  evi- 
dence of  the  manner  in  which  his  duties  were  performed. 
Mr.  Hutchinson  has  served  from  time  to  time  upon  various 
Institute  committees  and  has  rendered  valuable  services  to 
many  other  committees.  His  work  during  the  past  few 
years  in  connection  with  the  various  activities  of  the  Insti- 


tute has  steadily  increased.  He  is  thoroughly  familiar  with 
the  history  and  policy  of  the  Institute;  the  duties,  scope 
and  limitations  of  its  numerous  committees  and  representa- 
tives, and  the  relations  of  the  Institute  to  other  engineer- 
ing and  scientific  organizations  both  in  this  country  and 
abroad. 


Obituary. 


CHARLKS     I.     YOUNG. 


Mr.  Richard  T.  Crane,  president  of  the  Crane  Company, 
manufacturer  of  pipe  fittings  and  steam  specialties,  died  at 
his  home  in  Chicago  on  Jan.  8.  Mr.  Crane,  who  was  a  very 
wealthy  man,  was  nearly  eighty  years  old.  He  was  a  "self- 
made"  man  and  was  widely  known  for  his  warfare  on  col- 
lege education  for  young  men  preparing  for  industrial  or 
commercial  pursuits.  A  pleasing  characteristic  was  his 
kindliness  to  the  men  employed  by  his  company,  and  for  a 
number  of  years  he  had  distributed  annual  bonuses  ranging 
from  5  to  10  per  cent  of  the  earnings  of  all  employees.  Mr. 
Crane  advocated  "practical"  manual  training,  and  one  of 
the  manual-training  schools  of  the  Chicago  public-school 
system  is  named  after  him. 

Mr.  Charles  I.  Young,  regarded  by  his  associates  in  the 
Westinghouse    Electric    &    Manufacturing   Company   as   the 
dean  of  the  sales  educational  work,  died  Saturday  morning, 
Jan.    6.      Mr.    Young    had 
been  failing  in  health   for 
a   year    past,    and    in    No- 
vember  he   sought   to   im- 
prove    his     condition     ])y 
going  to  a  sanitarium  lor 
treatment.      Owing    to    an 
electric      shock      of     2500 
volts    received    in    1888   he 
was    for    three    years    fol- 
lowing   that    accident    in- 
capacitated for  work.  Dur- 
ing   this    same    period    he 
suffered    for    a    time    with 
malarial    fever.      In    1891 
he  returned  to  Pittsburgh 
to    continue    his    services 
with     the    company,    and, 
while    physically    he    was 
weak   and    partially    dependent    upon    the    help    of   another, 
his  keen   insight   into   human   nature  and   his   knowledge   of 
the  electrical  business  from  the  beginning  fitted  him  excep- 
tionally for  work  in  the   sales   department  as   an   advisory 
engineer,  first  in  the  Philadelphia  office,  later  in  the  expert 
department,   and   finally   at   East   Pittsburgh.     On   the   inau- 
guration of  a  commercial  training  department  in  the  sales 
organization   of  the   electric    company  a  few  years  ago  he 
was   made  the   instructor.     Classes   from   time   to  time   are 
formed  from  the  district  offices  of  the  company  and  brought 
to  headquarters  to  be  made  acquainted  with  the  latest  de- 
velopment of  the  apparatus  and  with  the  methods  of  sell- 
ing.    It   appeared    to   his   many   friends   that   in   this   latter 
work  he  realized  to  the  fullest  extent  his  ambition  to  serve 
best   the    interests   to   which   he   had   been   attached   for   so 
long.     His  pleasing  personality,  coupled  with  a  mind  keenly 
attentive  to  every  point  of  human  nature,  made  him  a  mag- 
netic force  wherever  he  mingled  with  men,  and  it  is  pleas- 
ing to  record  that  every  class  which  came  to   Pittsburgh, 
before   breaking  up   to   return   to   active   work   in   the    field, 
left  a  testimonial  of  one  kind  or  another  expressive  of  the 
high  esteem  m  which  he  was  held.     Because  of  his  physical 
affliction   he  must  undoubtedly  have   suffered  a  great  deal, 
yet  with  it  all  he  smiled  through  it  and  proved  himself  at 
all   times  a  living  benediction.     Mr.   Young  was  graduated 
from    Princeton    in   the    class    of    1883,    following   which    he 
was  employed  by  the  Edison  Machine  Works  at  New  York 
testing  generators  during  1884  and  1885:  later  he  was  super- 
intendent  of   the   Edison    Illuminating   Company,   following 
which  he  became  attached  to  the  Westinghouse  interests  in 
the   fall   of    1886.     Mr.    Young  is   survived   by   his   brother. 
Captain    F.    A.    Young,    an    attache    of    the    United    States 
Weather   Bureau   at  Washington.     The   funeral   took  place 
on  Jan.  9  from  the  Shadyside  Presbyterian  Church,   Pitts- 
burgh. 
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Construe  tion. 


MNCi.M.XN,  AUI/. — The  Santo  Fe  Co.  in  ploniiing  lo  utilize  dec- 
(ru'ily  in  all  itti  liiiildinKa  ntui  ynrdit  hrrr,  which  will  he  ■iiipplircl  liy  the 
Hmril    I'wr.   &   Wtr.   Co. 

PIIOKNIX.  ARIZ. — Applicntion  has  lurii  lili-.l  with  the  (  iiy  loiincil 
feu  prriniMJon  to  erect  50  nildilioiml  ore  lump*  in  ceridin  sri-tionsi  of  the 
city. 

I'llOKNIX.  AkIX.— The  I'hocnix  Uy.  Co.  of  Arizona  has  lile.l  a 
iiiiM'tKaKe  to  secure  a  bond  issue  of  $1,2.^0,000.  The  company  ix  jilanninK 
to  douliletrnck  its  First  Street  line  ami  will  extend  its  Second  Street 
line   nliout    .S   miles. 

I'llOKNIX,  ARIZ. — The  Reclamation  Service  has  commenced  the 
erection  of  a  transmission  line  for  the  Salt  River  Valley  Water  Users' 
Association  from  the  Roosevelt  power  plant.  South  Canal,  to  the  Mesa 
City  switching  station,  a  distance  of  8  miles.  I.  C.  Harris  is  engineer  in 
eliari;r. 

m.l'E  LAKE,  CAL.— The  Western  States  Gas  &  Kl.  Co.  is  connecting 
the  electric  plant  of  the  Minor  Mill  &  Lumber  Co.,  recently  acquired 
with  its  general  system.  Improvements,  it  is  said,  will  lu-  made  to  the 
pl.inl.      II.    L.   Jackson    is   manager. 

CAUKX'II.LE,  CAL. — The  Headlight  Mining  Co.  is  planning  to  erect 
a   hydroelectric  power  plant  on  CoiTee  Creek. 

GAS  POINT,  CAL.— The  Gas  Point  Tel.  Co.  will  connect  the  local 
system  with  the  lines  of  the  Pacific  Tel.  &  Teleg.  Co.  at  Cottonwood,  a 
distance   of    IS   miles. 

GLEN  DALE,  CM.. — Preparations  arc  being  made  to  cxieiul  the  mu- 
nicipal clectric-liglit  system  to  the  Piedmont  Park  district.  H.  1*.  I  ynch 
is   manager   of   the    municipal    electric    plant. 

GREENWOOD,  CAL.— The  L.  E.  Lumber  Co.  is  planning  to  install 
an  electric  power  plant.     C.   F.  Flinn  is  manager. 

ILWWARD,  CAL.— The  Pacific  Gas  &  EI.  Co.  contemplates  the  erec- 
tion of  a  transmission  line  on  the  western  side  of  Castro  X'alley  to  supply 
electricity    for   lamps. 

HEMET,  CAL.— The  Southern  Sierra  Lt.  &  Pwr.  Co.  is  planning  to 
extend  its  transmission  lines  to  San  Jacinto  and  Hemet  as  soon  as  its 
work  in  Perris  is  completed.  Later  the  company  will  extend  its  lines  in 
other   directions. 

JACKSON,  CAL. — The  Eagle  Gold  Mining  Co.  contemplates  the  in- 
stallation of  electric  hoisting  machinery. 

LONG  BEACH,  CAL.— The  Southern  California  Edison  Co.  has  com- 
menced the  erection  of  a  new  aluminum  transmission  line  from  Long 
Reach  to  Piiente,  via  Fullerton  and  Anaheim,  a  distance  of  about  45 
miles.  The  line  will  carry  60,000  volts  and  replace  the  copper  line 
carrying   32,000  volts. 

LOS  ANGELES,  CAL. — A  mortgage  has  been  recorded  by  the  Pacific 
Lt.  &  Pwr.  Co.  for  $35,000,000.  to  secure  funds  for  meeting  obligations 
and   for  extensions   to   its   property. 

LOS  ANGELES,  CAL.— The  Board  of  Public  Works  has  authorized 
the  Los  Angeles  Gas  &  El.  Co.  to  install  100  new  arc  lamps  in  the 
Wiltshire  and   Hollywood  districts. 

LOS  ANGELES,  CAL. — ^The  Eagle  Rock  district  has  annexed  a  new 
street  to  be  known  as  Colorado  Avenue.  A  contract  for  lighting  that 
thoroughfare  and  other  streets  of  the  town  has  been  awarded  to  the 
Eagle  Rock'Lt.  &  Wtr.  Co. 

LOS  .ANGELES,  CAL. — .\n  electric-light  and  power  plant  will  be  in- 
stalled in  the  new  hotel  building  to  be  erected  on  Hill  Street  by  E.  P. 
Clark,  plans  for  which  are  being  prepared  by  Harrison  Albright,  archi- 
tect,  Laughlin   Building,   Los  Angeles. 

LOS  ANGELES,  CAL. — The  City  Council  has  approved  specifications 
for  the  installation  of  a  fire  and  police  signal  system  and  will  soon  call 
for  bids.  The  system  will  consist  of  1000  boxes  for  fire  service  and  500 
boxes   for  police   signal   system   and  will   cost  about   $500,000. 

McKITTRICK,  CAL.— The  San  Joaquin  Lt.  &  Pwr.  Co.  will  begin 
work  on  the  installation  of  a  street-lighting  system  here.  The  company 
has  completed  surveys  for  a  new  transmission  line  to  extend  from 
Bakersfield   to  Tojon   Canyon,   via   the   Sunflower  and   Towne   districts. 

NEVADA  CITY,  CAL.— The  Pacific  Gas  &  El.  Co.  is  planning  to 
abolish  its  flat-rate  system  at  Nevada  City  and  Grass  Valley  and  will 
soon  install  electric  meters.  It  is  understood  that  tungsten  lamps  will 
be  used. 

NICOLAUS,  CAL.— J.  W.  Wright  &  Co.,  of  San  Francisco,  have 
acquired  a  tract  in  Nicolaus,  which  will  be  irrigated  by  a  system  of 
motor-driven  pumps,  electricity  for  which  will  be  furnished  by  the  Pacific 
Gas  &   EI.   Co. 

OAKLAND,  CAL. — Investigations  are  being  made  by  Commissioner 
of  Public  Health  and  Safety  F.  C.  Turner  with  a  view  of  municipal 
ownership  of  a  distributing  system  for  street  lighting.  Estimates  are  be- 
ing prepared  by  George  Babcock,  city  electrician,  of  the  cost  of  lighting 
by  electroliers,   arc  lamps,   tungsten  and  gas  lamps. 

OROVTLLE,  CAL. — The  Oroville  EI.  Corp.  will  soon  begin  work  on 
the  erection  of  a  transmission  line  from  Pentz  to  Sacramento,  via  Oro- 
ville and  Marysville,  a  distance  of  about  90  miles.  The  line  will  be 
tied  in  with  the  proposed  power  plant  in  Humbug  Valley. 


PAS.MJKNA,  CAL.— The  Pncilic  El.  Ry.  Co.  ban  been  Kiamed  a  30 
yr«r  frnnchiite  for  a  »treel  railway  on  Wo»hinKton  Street,  from  the  city 
limits  to  n  point  west  of  Santa  Anita  Avenue. 

ROSAMOND,  CAL.— The  Gold  Rock*  Minen  Co.  )i  |>laniiinK  to  install 
an  electric  plant  at  ilH  propcrtien  in  connection  with  a  new  niillint.' 
plant.  Goi  producer*  and  gaa  enRincs  will  be  uiied.  Charlei>  Poorc  is 
prmidrnt   and   engineer. 

SACRAMENTO,  CAL.— The  Board  of  Truhteen  has  voted  to  install  2S 
new  arc  lamps  in  various  parts  of  the  city. 

SACRAMENTO,  CAL.— The  City  Trustees  have  accepted  the  bid  of 
the  Pacific  Gas  &  El.  Co.  for  lighting  the  city  during  1912  under  which 
the  company  will  furnish  arc  lamps  at  $6  each  |>rr  month  and  clectricitv 
lor   electroliers,   carrying   five   lamps  each,   at   $4.40   each   per   month. 

SAN     DIEGO,    CAL.— The    San    Diego    Con.    (Jas    &    El.    Co.    is    plan 
ning    to    install    a    3000-kw    steam    turbo-generator    and    to    increase    the 
boiler    capacity    of    its    generating    plant    during    the    coming    year.       Its 
transmission   lines  will   be   extended   from    La  JoUa   to    Del    Mar   and   from 
Lemon  Grove  to  Encanto,  a  total  distance  of  about  15  miles. 

SAN  FRANCISCO,  CAL. — The  Board  of  Supervisors  has  appropriated 
$12,400  for  the  installation  of  a  police-signal  alarm  system  in  the  business 
district. 

S.\N  JOSE,  C.\L. — The  Great  Western  Pwr.  Co.  has  been  granted  a 
franchise   to   erect   transmission   lines   through    Santa   Clara   County. 

SANTA  MONICA,  CAL.— The  Southern  California  Edison  Co.  is  plan- 
ning to  rebuild  its  local  system  to  comply  with  the  new  state  laws,  at  a 
cost  of  about   $30,000. 

SOUTH  PASADENA,  CAL.— The  Home  Tel.  Co.  is  said  to  be  plan 
ning  to  erect  an   independent  exchange   in   South   Pasadena. 

WHEATLAND,  CAL.— The  Pacific  Gas  &  EI.  Co.  is  planning  to 
extend  its  transmission  lines  through  the  colonized  lands  south  of  Wheat- 
land to  sujiply  electricity  for  lamps  and  motors  and  to  operate  pumps  for 
irrigation    purposes 

WILLOWS,  CAL.— The  capital  stock  of  the  Glenn  County  Tel.  Co. 
has  been  increased  from  $100,000  to  $200,000.  The  company  proposes 
to  extend  its  system  to  Sacramento,  San  Francisco  and  vicinity  in  con- 
junction with  the  Postal  Teleg.  &  Cable  Co.  C.  L.  Donohue  is  president 
and   W.   II.   Travis   manager. 

CANON  CITY,  COL. — The  construction  of  an  electric  railway  from 
Canon  City  to  the  top  of  Roya!  Gorge  is  under  consideration.  E.  B. 
Street,   88   Wall    Street,   New   York,   N.    Y.,   is  interested. 

COLORADO  CITY,  COL.- — The  Business  Men's  Association  has  ap- 
pointed a  committee  to  make  investigations  in  regard  to  the  cost  ot 
establishing   a   municipal   electric-light   plant. 

PUEBIX),  COL. — A  trust  deed  lias  been  recorded  by  the  Arkansas 
Valley  Ry.,  Lt.  &  Pwr.  Co.  to  secure  an  issue  of  $10,000,000  in  bonds. 
The  company  was  organized  to  build  an  electric  railway  through  the 
.\rkansas  Valley  and  to  carry  on  irrigation  projects.  Bonds  to  the 
amount  of  $6,647,000  will   be  issued  at  once. 

HARTFORD,  CONN. — Plans  are  being  considered  for  the  installation 
of   a   new   street-lighting   system    in    the   business   district. 

NEW  HAVEN,  CONN. — Revised  estimates  are  being  prepared  of  tlie 
cost  of  equipping  the  New  York,  New  Haven  &  Hartford  R.  R.  Co.'s 
railroad   between   Stamford   and   New   Haven   for   electrical   operation. 

WASHINGTON,  D.  C— The  District  of  Columbia  appropriation  bill 
provides  for  an  appropriation  of  $10,000  for  preparing  plans  and  speci- 
fications for  the  construction  of  a  power  plant  at  Great  Falls  to  supply 
electricity  to  the  District.  The  Secretary  of  War  is  directed  to  make  in- 
veirtigations   through   the   engineer   corps   of   the   army. 

WASHINGTON,  D.  C— Proposals  will  be  received  at  the  Bureau  of 
Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C,  until  Jan. 
30,  to  furnish  at  the  navy  yard,  Brooklyn,  N.  Y.,  supplies  as  follows: 
Schedule  4249 — generating  set;  schedule  4250 — wireless-telegraph  sets; 
schedule  4254 — receivers  and  transmitters,  etc.  Applications  for  proposals 
should  designate  the  schedule  desired  by  number.  T.  J.  Cowie  is  pay- 
master   general,    U.    S.    N. 

MADISON,  FLA. — Bonds  to  the  amount  of  $30,000  have  been  voted 
to   purchase  the  local   light  and  w-ater   platits. 

TAMPA,  FLA. — Plans  are  being  prepared  for  the  installation  of  an 
electric  plant  in  the   Tampa  Bay  Hotel. 

ATLANTA,  GA. — The  Board  of  County  Commissioners  has  granted 
the  Central  Georgia  Pwr.  Co.  a  franchise  to  erect  transmission  lines 
along  the  county  roads.  The  company  proposes  to  supply  electricity  in 
Atlanta  and   the   county  communities,   among  which   is  Lakewood   Heights. 

MACON,  GA. — The  Macon  Ry.  &  Lt.  Co.  has  appropriated  $219,000 
for  improvements,  of  which  $10,000  will  be  used  for  extensions  of  elec- 
tric-light system,  $10,000  for  building  substation,  $15,910  for  double- 
tracking   and   rebuilding  tracks.     J.   T.    Nyhan   is  general   manager. 

McDONOUGH,  GA. — The  City  Council  has  granted  a  50-year  fran- 
chise to  J.  G.  Smith  to  install  an  electric-light  plant.  Work  will  begin 
immediately  on  construction  of  a  dam  across  Cotton  River,  about  7  miles 
from   McDonough. 

BOISE,  IDAHO. — Contracts  for  the  construction  of  a  power  plant 
and  concrete  dam  across  the  Snake  River  at  Crane  Falls  have  been 
awarded  by  the  Crane  Falls  Pwr.  &  Irrig.  Co.;  also  for  constructing 
pumping  stations  and  irrigation  canals  in  the  Gem  irrigation  district. 
The   cost   of  the   work  will   aggregate   about   $1,000,000. 
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nUKLKV,  IDAHO.— The  X'illage  Trustees  have  granted  Albert 
Ploeger   a    50-year    franchise    for   an    electric-railway    system. 

EMMETT,  IDAHO.— The  Idaho-Oregon  Lt.  &  Pwr.  Co.  is  planning 
to  construct  a  hydroelectric  power  plant  in  the  Black  Canyon,  on  Payette 
River,   near  Einniett,  at  a  cost  of  about   $250,000. 

KKLLOGG,  IDAHO.— The  Stewart  Mining  Co.  contemplates  the  con- 
struction of  a  motor  tramway  line  from  its  property  to  connect  with  the 
lines  of  the  Oregon- Wasliington  R.  R.  &  Nav.  Co. 

HAYLIS,  ILL. — A  company  has  been  formed  for  the  purpose  of  re- 
building the  teleplione  line  between  Baylis  and  Beverly.  William  Funk 
is   president. 

BKMENT,  H,L.  —  The  liemcnt  I-t.  &  Pwr.  Co.  is  building  an  addition 
to  its  electric  plant  to  provide  space  for  electrical  machinery  for  the 
city   water- works  system. 

BO  WEN,  ILL. —  The  plant  of  the  Bowcn  El.  Co.  was  destroyed  by 
fire    recently,   causing   a   loss   of   about   $5,000. 

CAIRO,  ILL.— The  Cairo  El.  &  Trac.  Co.  will  erect  an  addition  to  its 
power  house,  80  x  60  ft.,  and  will  install  electric  generating  machinery 
to  double  the  output  of  the  plant.  The  cost  of  the  work  is  estimated  at 
$60,000. 

CARBON  CLIFF,  ILL.— The  Village  Board  is  considering  the  ques- 
tion of  establishing  a  municipal  electric-light  plant,  to  cost  about  $1,500. 
The  plant  will  provide  for  30  street  lamps  and  about  250  incandescent 
lamps  for   residences. 

HILLSBORO,  ILL.— The  Ilillsboro  El.  Lt.  &  Pwr.  Co.  is  planning  to 
erect  a  transmission  line  from  Hillsboro  to  Taylor  Springs,  a  distance  of 
2  iniles.       J.   J.    Frey   is   general   manager. 

HILLVIEW,  ILL.— The  Village  Board  lias  granted  a  20-vear  franchise 
to   B.   H.   Adams  to  operate  an  electric-light  plant  here. 

NAUVOO,  ILL.— The  Keokuk,  Nauvoo  &  Fort  Madison  hi.  Ry.  Co. 
is  contemplating  the  construction  of  an  electric  railway  from  Keokuk 
to  Fort  Madison,  la.,  with  branches  to  the  towns  of  Nauvoo  and  Car- 
thage. The  company  is  capitalized  at  $650,000  and  the  incorporators  are: 
W.  H.  Fisher,  C.  H.  Petsch,  V.  .\1.  Catlin,  E.  J.  Meier  and  W.  P. 
Cauby. 

SPRINGFIELD,  ILL.— The  Springfield  Pleasure  Driveway  and  Park 
District  has  decided  to  install  an  ornamental  electric-lighting  system  on 
South   Grand   Avenue  Boulevard,  at  a  cost  of  $7,773. 

BROOKVILLE,  IND.— The  electric  plant  of  the  BrookviUe  El.  Co. 
was  damaged  by  fire  recently,  causing  a  loss  of  about  $5,000.  John  W. 
Brockman    is   owner    and   manager. 

FORT  WAYNE,  IND.- The  Fort  W'ayne  &  Northern  Indiana  Trac. 
Co.  has  submitted  bids  to  supply  electricity  to  the  towns  of  Chalmers, 
Brookston  and  Battle  Ground.  The  company  offers  to  furnish  23  street 
lamps  at  $30  per  lamp  per  year  and  electricity  for  lamps  at  10  cents  per 
kw-hour  and  for  motors  at  7  cents  per  kw-hour.  Energy  will  be  taken 
from   the  high-tension   wires  either  at   Buck  Creek  or   Delphi. 

NEW  ALBANY,  IND. — Steps  have  been  taken  toward  establishing  an 
ornamental  street-lighting  system  in  the  shopping  district.  J.  A.  Kraft, 
Charles  M.  Zink  and  Otto  Sauer  are  members  of  the  committee  appointed 
to  take  charge  of  the   work. 

CHARLES  CITY,  lA.— The  power  house  of  the  Charles  City  Western 
Ry.  Co.   was  destroyed  by  fire  on  Jan.  9,  causing  a  loss  of  about  $10,000. 

COLUMBUS  JUNCTION,  lA.— At  an  election  held  recently  the 
proposition  to  grant  a  franchise  for  the  installation  of  an  electric-light 
system  was  carried.  C.  A.  Archer,  of  Mount  Pleasant,  and  E.  N.  Miller, 
of  Colorado,   will   each   submit   franchise   propositions  to   the   City   Council. 

LEIGHTON,  lA. — Negotiations  are  under  way  between  Henry  Rhyns- 
fcurger,   of    Pella,    and    the    Council    relative   to   an    electric   franchise    here. 

MAQUOKETA,  L\.— The  City  Council  has  granted  J.  Frank  Barnes  a 
franchise   to   install   an   electric-light  plant  here. 

ORANGE  CITY,  lA.— F.  W.  Michel  contemplates  the  installation  of 
an    electric-light    plant    here. 

LECOMPTON,  KAN.— The  City  Council  has  awarded  contract  to  the 
Charles  A.  Strelinger  Comjiany,  of  Detroit,  Mich.,  to  install  an  electric- 
Jight   plant,  at   $2,600. 

WATERVILLE,  KAN. — The  City  Council  has  awarded  the  contract 
■for  construction  of  electric-light  plant  and  water-works  system  to  the 
Des  Moines  Bridge  &  Iron  Co.,  of  Des  Moines,  la.,   for  $27,976. 

BURNSIDE,  KY.— The  Cumberland  El.  Lt.,  Ht.  &  Pwr.  Co.  has 
purchased  the  water  rights  at  Cumberland  Falls,  a  short  distance  above 
Burnside,  which  it  proposes  to  utilize  to  generate  electricity  for  trans- 
mission to   Frankfort,   Lexington,   Louisville   and   intervening  towns. 

EMINENCE,  KY. — Steps  have  been  taken  toward  the  installation  of  an 
ornamental  street-lighting  system  in  the  business  section.  The  Eminence 
El.  Lt.  Co.  has  agreed  to  take  charge  of  the  erection  and  maintenance 
of  the  lamp  standards. 

LEXINGTON,  KY.— The  Lexington  Utilities  Cy.  is  considering  the 
extension  of  electric  trunk  lines  for  several  miles  along  the  Pythian 
and   Paris  pikes  out  of  Lexington. 

MURR.VY,  KY. — Work  will  soon  begin  on  the  'iistallation  of  a  mu- 
fiicipal  elcctric-light  plant  here,  the  Kentucky  Court  of  Appeals  having 
iiecidcd   that   the   bond   issue   for   this   purpose   is   valid. 

NEW    IBERIA,    LA.— 1'.    W.    Crosby,    president    of    the    Southwestern 


Trac.  &  Pwr.  Co.,  has  been  authorized  to  carry  to  completion  the  plans 
for  the  construction  of  two  power  houses,  electric  railways,  etc.,  in  the 
Bayou  Teche  country  from  Lafayette  to  Berwick  Bay.  The  entire  project 
will  cost  about  $2,500,000.  Work  will  begin  immediately  on  the  railway 
i)ctween  New  Iberia  and  Jeanerette,  which  will  cost  from  $200,000  to 
$300,000. 

BOWDOINHA.M,  MAINE.— Investigations  have  been  made  with  a 
view   of   establishing   an   electric-light   plant   here. 

l.EWISTON,  MAINE. — As  soon  as  improvements  to  the  municipal 
electric-light  plant  are  completed  extensions  will  be  made  to  the  street- 
lighting  system.  It  is  proposed  to  install  more  of  the  "gooseneck" 
tungsten    lamps   and   cluster    lamps. 

PHILLIPS  LAKE,  MAINE.— Plans  are  being  considered  by  J.  Fred 
Webster,  of  Brookline,  Mass.,  for  the  installation  of  an  electric  plant  dt 
Phillips  Lake  to  supply  electricity  to  operate  a  mill  for  cutting  pulp  and 
cord  wood.       Phillips  Lake  has  not  a   post  office. 

BOSTON,  MASS. — The  New  England  Investment  &  Security  Co.,  con- 
trolled by  the  New  York,  New  Haven  &  Hartford  R.  R.  Co.,  has  filed  a 
[letition  and  bill  with  the  clerk  of  the  Legislature  providing  for  the  in- 
corporation of  a  new  company  under  the  name  of  the  Worcester,  Spring- 
field &  Berkshire  St.  Ry.  Co.,  to  take  over  the  electric  railways  owned  by 
the  Investment  company  west  of  Worcester.  The  bill  also  provides  for 
the  construction   of  new  railways  in   the   Berkshires. 

FITCHBURG,  MASS.— Plans  have  been  prepared  for  the  installation 
of   an   electric-lighting  system   in   the   county   court   house. 

LOWELL,  MASS. — Negotiations  are  under  way  between  the  city 
officials  and  the  Lowell  EI.  Lt.  Corpn.  relative  to  the  installation  of  an 
ornamental    street-lighting   system    in    the    business   district. 

LYNN,  MASS. — Plans  for  the  proposed  ornamental  street-lighting 
system  have  been  submitted  to  the  Council  which  call  for  the  installation 
of  101  street  lamps  in  the  central  section.  The  cost  of  installing  the 
lamps,  which  is  estimated  at  $12,000,  is  to  be  paid  by  the  Board  of  Trade. 
The  city  is  asked  to  pay  for  electricity  to  maintain  the  lamps.  It  is  also 
proposed  to   improve  the  lighting   system   in   the   outskirts  of   the   city. 

MERRIMAC,  MASS. — A  proposition  has  been  submitted  to  the  elec- 
tric light  and  water  commissioners  by  H.  T.  Sands,  manager  of  the 
Haverhill  El.  Co.,  offering  to  supply  electricity  to  the  town  and  to 
private  consumers  for  lamps  and  motors  for  a  term  of  5  years  at  2^4 
cents   per  kw-hour. 

MIT-TON,  MASS. — Two  extensions  to  the  street-lighting  system,  each 
involving  a  large  number  of  lamps,  are  under  consideration  by  the  vil- 
lage   officials. 

NORTH  ATTLEBORO,  M.-\SS.— The  municipal  electric-light  system 
v/ill  be  extended  to  Oldtown  if  sufficient  patronage  is  guaranteed.  W.  A. 
Plattner  is  manager  of  the  municipal   plant. 

TAUNTON,  MASS. — The  residents  of  the  North  End  have  petitioned 
the  Council  for  an  extension  of  the  electric-light  system,  to  include  West 
Britannia  Street  and  portions  of  the  ward  which  at  present  are  without 
electric-lighting   service. 

WESTON,  MASS.— The  control  of  the  Weston  El.  Lt.  Co.  has  been 
taken  over  by  Charles  L.  Edgar,  president  of  the  Edison  El.  lUg.  Co.,  of 
Boston.  The  company  is  capitalized  at  $30,000  and  supplies  electricity 
in   Weston,   Sudbury   and   Wayland. 

WORCESTER,  MASS. — Tentative  plans  have  been  completed  by  the 
Worcester  Con.  St.  Ry.  Co.  for  extensions  and  improvements  to  its  system 
in  the  city  of  Worcester  and  Worcester  County,  to  cost  about  $2,500,000. 
The  proposed  work  will  include  a  25-mile  electric  railway  through  Paxton, 
Rutland,  Coldbrook  and  Barre  to  Petersham,  to  cost  about  $1,000,000, 
and  an  expenditure  of  $500,000  on  the  Milburn  power  station  to  pro- 
vide sufficient  power  for  all  the  Worcester  Consolidated  railways  and 
other  lines  of  the  New  England  Investment  &  Security  Co.  connecting 
with  the  Consolidated  lines,  and  it  depends  upon  the  action  of  the 
Legislature  on  the  petition  of  the  New  England  Investment  S:  Security 
Co.  providing  for  the  incorporation  of  a  new  company  to  take  over  the 
electric  railways  owned  by  the  company  west  of  Worcester.  J.  T.  Harmer 
is   president   of  the   New   England   Investment  Co. 

GLADWIN,  MICH.— The  Consolidated  Lt.  &  Pwr.  Co.  will  erect  a 
transmission  line  from  Gladwin  to  Clare  at  once.  The  company  will 
supply  electricity  to  operate  the  four  mills,  two  elevators  and  a  printing 
ofificc.  A  24-hour  service  will  be  furnished.  Electricity  for  operating 
the  system  will  be  supplied  from  the  Mt.  Pleasant  plant  as  soon  as  com- 
pleted. J.  L.  Hudson,  C.  S.  Abbott  and  Mr.  Tannehill,  of  Detroit,  are 
interested. 

KAL.\M.\ZOO,  MICH. — The  special  lighting  committee  appointed  by 
Mayor  Farrell  will  recommend  in  its  report  the  erection  of  300  ornamental 
lamp  standards  carrying;  tungsten  lamps.  It  will  also  urge  that  all  wires 
be  placed  under  ground. 

BIW.AHIK,  MINN. — The  St.  Louis  River  Hydro-Electric  Co.  will  soon 
submit  a  proposition  to  the  N'illage  Councils  of  Aurora,  Biwabik  and 
McKinley  to   furnish   electricity.      D.   A.   Reed  and   others  are   interested. 

KERKHOVEN,  MINN.— The  installation  of  an  electric-light  plant  in 
Kerkhoven  is  under  consideration. 

LUVERNE,  MINN.— The  Northwestern  Tel.  Exchange  Co.,  of  Minne- 
apolis, has  purchased  the  exchange  in  Luverne  and  all  its  lines  «n  Rock 
County  of   the  Luverne  Tel.   Co. 

RED  WING,  MINN. — The  Board  of  Water  Commissioners  is  contem- 
plating equipping  the  waterworks  pumping  station  for  electrical  operation. 


RLICCl  k  1  CA  L     \\()  RLD 


Vol.   59,   No 


rillKI-  U1\|:r  falls.  MINN.— Plaiu  arc  l.rmij  coiuiilcrc-.l  lo  erect 
a  iiaiiMiiisttiuii  line  from  Thief  River  Fall*  to  Neplunc  and  riirgerton, 
via  Kraika,  High  Landinti  und  Krir. 

JKNNINdS,  MO. — .A  franrhike  haa  been  K><>i>l<'d  hy  the  C'oiitity  Court 
to   David   V.   Leahy  and  aMotiatei  to  erect  trunitniiiition   line*  in  Jrnningi. 

SI'KINGFIKLI),  MO. — Iniiirovenienln  costiiin  nl>o\it  $250,000  arc  being 
considered  by  the  Federal  l.t.  \  Trac.  Co.  to  the  local  electric,  traction 
and  Kn*  systems.      W.   .A.   Bixby  is  local  manaKcr. 

I.I.Nl'OLN.  NKH. — The  State  Railway  Commission  has  Kraiited  the 
Lincoln  Tel.  &  Teles.  ^"-  permission  lo  issue  $.<.3.'>0,000  in  capital  stock 
for  the  purchase  of  the  Nebraska  Bell  Telephone  properties  south  of 
Platte. 

FALLON.  NKV. — The  Hepnrtnient  of  the  Interior  has  autliorired  a 
contract  between  the  govrrnmeiit  and  tlic  city  of  Fallon  for  electricity 
generated  nt  the  Lahontan  Dam.  Work  will  bcKin  at  once  on  the 
erection   of   the   transmission   lino. 

(iARDNKRVILLK.  NKV.— The  United  Farmers'  Tel.  &  TelcK.  Co. 
has  applied  to  the  Board  of  County  Commissioners  for  a  franchise  to 
eicct  telephone  lines  in  certain  sections  of  DourIus  County. 

GOLDFIKLD,  NKV. — Plans  are  being  prtpnrcd  for  the  installation  of 
an   electric  hoist  at   the   Silver   Pick  Mine. 

M.\NIIATTAN.  NKV. — Klcctrical  operating  nuuliinrry  will  Ijc  in- 
stalled in  the  new  gold-milling  plants  to  be  erected  by  the  Associated 
MilliuK  Co.  and  the  War  Kagle  Mining  Co.  at  Manhattan. 

FRA.NKLIN.  N.  IL— The  Franklin  Lt.  &  Pwr.  Co.  has  been  awarded 
a  five-year  contract  for  street  lighting,  under  the  terms  of  which  the 
company  is  to  supply  1200-cp  arc  lamps  at  $65  each  per  year.  .'i2-cp 
incandescent  lamps  at  $15  each  per  year.  60-cp  lamps  at  $18  each,  100  cp 
at  $22.50,  and  200-cp  at  $35  each  per  year.  The  contract  provides  that 
the  arc  lamps  can  be  exchanged   for  tungsten   lamps  where  desired. 

Mil. FORD,  N.  H. — The  Public  Service  Commission  has  authorized  the 
Milford  Lt.  &  Pwr.  Co.  to  issue  $16,000  in  capital  stock,  the  proceeds 
to  be   used   for  additions  and  improvements. 

FRKEHOLD.  N.  J.— The  Board  of  Public  Utility  Commissioners  has 
approved  an  issue  of  $5,700  of  capital  stock  of  the  Freehold  &  Jamesburg 
Lt.   Co.,  the  proceeds  to  be  used  for  the  purchase  of  the  lighting  plant. 

MILLVILLE,  N.  J. — The  City  Council  has  appointed  a  committee  to 
investigate  the  cost  of  establishing  and  maintaining  a  municipal  electric- 
light   plant. 

TOTOW'A,  N.  J. — Mayor  Walter  R.  Hudson  in  his  annual  message 
to  the  Council  recommends  the  installation  of  an  electric-light  plant  to 
be  controlled  by  the  county  and  the  various  municipalities  in  order  to 
secure  better  lighting  facilities  for  the  public  roads.  Totowa  has  not  a 
post    office. 

CI.MARRON,  N.  M. — Application  has  been  made  to  the  City  Council 
by  Henry  M.  Shaw,  of  Las  Vegas,  for  a  franchise  to  build  and  operate 
an    electric-light    plant   here. 

ROSWELL,  N.  M. — The  City  Council  is  considering  establishing  a 
municipal  electric-light  plant  in  connection  with  the  water-works  system. 
The  installation  of  an  ornamental  street-lighting  -system  on  Main  Street 
is  also  under  consideration. 

WHITE  OAKS,  N.  M.— The  Wild  Cat  Leasing  Co.  has  acquired  the 
mining  and  electric  plant  of  the  Vera  Cruz  Mining  Co.,  near  Nogal, 
which  it  will  remove  at  once  to  its  property.  The  electric  plant,  it  is 
understood,  will  be  enlarged  to  provide  electricity  for  the  entire  town. 

CATSKILL,  N.  Y. — The  Public  Service  Commission,  Second  District, 
has  granted'  the  Catskill  Trac.  Co.  permission  to  extend  its  electric  rail- 
way   from    Leeds   to   Cairo,    a   distance   of   about   7   miles. 

NEW  YORK,  N.  Y.— The  Public  Service  Commission  has  granted  the 
Interborough  Railway  Company  permission  to  construct  and  operate  a 
street  railway  through  145th  Street  from  Lenox  Avenue  to  the  easterly 
side  of  Broadway. 

PITTSFORD,  N.  Y. — A  petition  has  been  presented  to  the  Town 
Board  by  the  taxpayers  on  the  Rochester-Pittsford  road  to  form  a 
lighting  district  for  the  purpose  of  lighting  that  thoroughfare.  Tentative 
arrangements  have  already  been  made  with  the  Eastern  Monroe  El.  Lt. 
&  Gas  Co.,  of  East  Rochester,  to  supply  electricity  for  80  lamps  that 
will   be   required. 

PULASKI,  N.  Y.— The  Town  Board  of  Richland  has  granted  the  Pu- 
laski El.  Lt.  Co.  a  franchise  to  erect  transmission  lines  to  supply  elec- 
tricity in  that  village.  The  company  is  also  planning  to  extend  its  sys- 
tem to  furnish  electricity  for  lamps,  heat  and  motors  in  Altmar,  Central 
Square,  Hannibal,  Mexico  and  Parrish,  Albion,  Granby,  Hastings,  Os- 
wego Town,  Orwell,  Palermo,  Redfield,  Schroeppel  and  Volney.  It  is 
understood  that  the  Pulaski  company  is  interested  in  the  development  of 
the   Salmon   River,  which  will  involve  an  expenditure  of  $4,000,000. 

ROCHESTER,  X.  Y. — The  contract  for  electrical  equipment  in  build- 
ings 1,  2  and  3  at  Exposition  Park  has  been  awarded  to  the  Fish-Horton 
Co.,    at    $4,496. 

TROY.  N.  Y. — The  Burden  Iron  Company  is  contemplating  the  in- 
stallation  of  an  electric   generating  plant,   the  cost  not  to  exceed  $25,000. 

HICKORY,  N.  C— M.  E.  Thorton,  president  of  the  Water-Pwr.  El. 
Co.,  writes  that  he  has  made  arrangements  for  financing  his  hydro- 
electric development  on  the  Catawba  River. 

JAMESTOWN,    N.     D.— The    property     of    the     Central    Tel.     Co.,     of 


.Stiitmiiaii    County,    wan   kiild   ut   auction    recently    lo   the    Nmih    Dakota    Iii- 
drpriidcnt    Tel.    Co.,    of    I'aruo,    ut    $8,000. 

Al.LIANCK,  OHIO.— Mayor  Kdwar.l  V.  Spri.UI  in  hin  annual  nics- 
*n^'C  to  the  City  Council  advocates  miuiicipal  ownriHhip  of  the  clectric- 
lillht  and  gai  plants. 

CLEVELAND,  OHIO.— Mayor  Baker  Iibh  cnxaKcd  Frcd.rick  W.  Bal- 
laril,  inanaRer  of  Ihc  cngiiircring  and  conHtruction  department  of  the 
Sherwin-Williams  Company,  of  Cleveland,  Ohio,  as  conhlructinK  engineer 
of  the  proponed  $2,000,000  municipal  clcctriclight  plant.  A.  It.  Du  Pont 
wa.s  appointed  aH  consultinK  engineer  and  W.  J.  Ciitchlcy  an  chief  drafts 
man.      V\'ork    will    begin    imniedialcly    on    preparing   plans. 

COLUMBUS,  OHIO.— The  Columbus,  L'rbana  &  WcHtcrn  Kl.  Ry.  Co. 
has  petitioned  the  Public  Utilities  Commission  for  permiskion  to  issue 
$5,500,000  in  bonds  and  $500,000  in  capital  slock. 

COLU.MBUS,  OHIO.— The  City  Council  has  adopted  the  resolution 
authorizing  that  a  special  election  be  held  to  vote  on  the  proposition  lo 
issue  $265,000  to  establish  a  municipal  electric-light  plant. 

IvDGERTON,  OHIO. — K.  A.  (Icaufiue,  owner  of  the  clcctric-liglil  plant 
at  Edgcrlon,  has  been  granted  a  franchise  to  sujiply  electricity  in 
Blakeslee.  Work  will  begin  on  the  erection  of  the  transmission  line  at 
soon  as  the  wcallur  will  permit.  It  is  expected  to  extend  the  service  to 
Melbern  soon. 

MARYSVILLK,  OHIO.— The  Marysville  Lt.  &  Wtr.  Co.  is  planning 
to  change  its  system  from  direct  current  to  alternating  current  in  the 
outlying   districts. 

MUSKOGEE,  OKLA.— The  City  Council  has  decided  to  make  in- 
vestigations as  to  the  feasibility  of  acquiring  lands  adjacent  lo  the  pro- 
posed dam  site  across  the  Grand  River,  to  be  used  for  the  site  of  the 
proposed   electric   plant. 

BAKER  CITY,  ORE. — Work  will  soon  begin  on  the  construction  of 
the  municipal  electric-light  plant,  for  which  bonds  to  the  amount  of 
$45,000   were   voted. 

BAY  CITY,  ORE.— The  Portland  &  West  Coast  Ry.  Co.  has  filed  ap- 
plication for  a  franchise  in  Bay  City.  The  company  has  acquired  a 
site  and  is  said  to  be  planning  to  construct  a  hydroelectric  plant  to 
operate  its  proposed  system  through  Sheridan,  Willamina,  Bentley  and 
Tillammok,   where  franchises  have  been   secured. 

DUFUR,  ORE. — Plans  are  being  considered  by  the  City  Council  for 
extensions    to   the    municipal    electric-lighting   system. 

HILLSBORO,  ORE.— The  Martin  &  Forbes  Co.  has  been  granted  a 
franchise  to  erect  a  telephone  line  along  the  Base  Line  road  to  Haynes 
Station. 

KLAMATH  FALLS,  ORE.— The  Klamath  Falls  Lt.  &  Wtr.  Co.  is  ne- 
gotiating with  the  City  Council  for  the  installation  of  a  tungsten  street- 
lighting  system  to  replace  the  present  carbon  lamps.  The  cost  of  the 
work  is   estimated  at   $6,000. 

PORTLAND,  Q.'RE.— The  Mount  Hood  Ry.  &  Pwr.  Co.  is  planning  to 
extend  its  railway  from  Russellville  to  the  South  Mount  Tabor  district. 

PORTLAND,  ORE.— The  Portland  Ry.,  Lt.  &  Pwr.  Co.  has  awarded 
a  contract  to  the  Allis-Chalmers  Co.  for  one  7S00-kw  horizontal,  direct- 
connected  steam  turbine  to  be  installed  in  station  "E"  in  North  Port- 
land.    New  boilers  will  also  be  installed. 

PANAMA. — Bids  will  be  received  until  Feb.  15  at  the  office  of  the 
general  purchasing  officer,  Isthmian  Canal  Commission,  Washington,  D.  C, 
for  furnishing  lifting  trusses,  lifting  mechanism,  electrical  equipment, 
signals,  etc.,  for  the  construction  and  erection  of  a  single-track,  single- 
leaf  bascule,  same  to  be  installed  by  the  commission  on  the  103J/2-ft. 
steel  girders  now  on  hand  at  bridge   140,  relocated  line,  Panama  Railroad. 

EASTON,  PA. — The  Eastern  Pennsylvania  Pwr.  Co.  has  purchased  the 
holdings  of  the  Easton  Gas  &  Elec.  Co.  in  Easton  and  Phillipsburg,  N.  J. 

INDIANA,  PA. — The  property  of  the  Indiana  Provision  Co.  has  been 
purchased  by  H.  J.  Walbridge  &  Co.,  of  New  York,  N.  Y.,  for  $200,000. 

JOHNSTOWN,  FA. — Plans  are  being  considered  by  the  Citizens'  Lt., 
Ht.  &  Pwr.  Co.  for  the  erection  of  a  system  of  high-tension  transmission 
lines  radiating  from  Johnstown,  which  will  benefit  the  coal  and  other 
industries   in   this   territory. 

PITTSBURGH,  PA.— The  Pennsylvania  Lt.  &  Pwr.  Co.  has  increased 
its   capital  stock  from   $630,000   to  $1,000,000. 

PITTSBURGH,  PA. — Mayor  Magee  has  vetoed  the  ordinance  passed 
recently  by  the  City  Council  providing  for  an  extension  of  the  franchise 
of  the  Pennsylvania  Lt.,  Ht.  &  Pwr.  Co.,  which  now  operates  in  the 
North   Side  wards,  throughout  the  city. 

PITTSBURGH,  FA.— Proposals  will  be  received  at  the  office  of  the  city 
controller,  municipal  hall,  Pittsburgh,  Pa.,  until  Jan.  26  for  the  fol- 
lowing work:  Inspection  and  testing  of  boilers  and  appurtenances  for 
Aspinwall  pumping  station,  contract  No.  4-G;  electric  traveling  cranes, 
electric  generating  equipment  and  appurtenances  for  Aspinwall  pumping 
station,  contract  No.  4-H;  discharge  chambers  and  cage  plates  for  pump 
No.  5  in  Howard  Street  pumping  station  and  suction  cage  plate  for  12 
MGD  pumping  engine  in  Montrose  pumping  station.  Copies  of  contract 
and  specifications  for  traveling  crane  and  electric  generating  equipment 
can  be  obtained  at  the  office  of  the  Department  of  Public  Works  upon 
deposit  of  $10  for  each  copy.  Joseph  G.  Armstrong  is  director  of  De- 
partment of  Public  Works. 

SHOHOLA,     PA.— The     application     of    the     Shohola     Falls    Hydro-El. 
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Co.  for  permission  to  build  a  plant  in  Slioliola  Township  has  been  ap- 
proved by   the   State   Water   Supply   Commission. 

SUNBURY,  PA. — The  Northumberland  County  Trac.  Co.,  the  Sunbury 
&  Sclinsgrove  El.  Ry.  Co.  and  the  Sunbury-Lewisburg  &  Milton  Ry.  Co. 
have  been  consolidated.  Extensions  are  contemplated  by  the  consoli- 
dated company  extending  to  Ilarrisburg  on  the  south,  Shamokin  on  the 
east  and   northward   to   Williamsport. 

SUMTER,  S.  C. — The  Sumter  Ice,  It.  &  I'wr.  Co.  is  planning  im- 
provements to  its  system,  involving  an  expenditure  of  about  $25,000,  and 
will  include  the  installation  of  7S0-hp  turbine  direct-connected  with  elec- 
tric generator. 

ELK  POINT,  S.  D. — Application  has  been  made  to  the  City  Council 
for  a  franchise  to  construct  an  electric-light  plant  here.  The  petitioners 
agree  to  light  the  streets  of  Elk  Point  for  five  years  for  $50  per  month 
and  also  to  furnish  power  to  pump  the  city  water  at  a  low  rate.  P.  W. 
Ellis,  Ova  J.  Henkin  and  Thomas  Dyer  are  interested. 

HITCHCOCK,  S.  D. — The  Council  is  considering  the  question  of  es- 
tablishing  an   electric-light   plant   here. 

PIERRE,  S.  D.— The  Davenport,  Iowa  City  &  Western  Trac.  Co.  has 
applied  for  a  charter  to  build  an  electric  railway  from  Davenport  to 
Iowa  City,  a  distance  of  70  miles,  with  a  branch  to  Tipton.  The  com- 
pany is  capitalized  at  $1,600,000,  and  the  directors  arc:  C.  E.  Coon,  of 
Omaha,  Neb.;  Stephen  Bradley,  G.  W.  Koentz,  of  Iowa  City,  la.,  and 
Tillman   Todd,   of   Springdale,    la. 

SIOUX  FALLS,  S.  D. — Plans  have  been  submitted  for  the  installation 
of  53  three-lamp  standards,  covering  an  area  of  1  mile,  at  a  cost  of 
about  $5,000. 

MANCHESTER,  TENN.— The  Duck  River  Lt.  &  Pwr.  Co.  has  awarded 
a  contract  to  the  Nashville  Bridge  Co.  for  furnishing  a  steel  flume  and 
penstock  to  take  the  place  of  the  wooden  flume  on  the  Manchester  com- 
pany's property  recently  destroyed  by  fire. 

McMINNVILLE,  TENN. — Arrangements  have  been  made  by  the 
Great  Falls  Pwr.  Co.  to  build  a  100-ft.  dam  across  Caney  Fork  River  at 
Falls  City,  in  connection  with  a  large  hydroelectric  power  development. 
A.   J.   Dyer   is   president   and   general    manager. 

ROGERSVILLE,  TENN.— The  property  of  the  Rogersville  El.  Co.  has 
been  purchased  by  W.  D.  Harmon  and  McDonald  Brothers,  of  Rogers- 
ville.  The  new  owners  propose  to  install  an  entire  new  plant,  using 
the  present  equipment  for  auxiliary  purposes.  A  24-hour  service  is 
promised. 

BEEVILLE,  TEX.— The  Beeville  Mfg.  Co.  is  planning  to  install  a 
120-kw  alternating-current  generator  and  a  20-ton  ice  plant,  bids  for 
which  will  be  received  until  Feb.  1.  Bonds  to  the  amount  of  $18,000 
have  been  voted  to  purchase  and  improve  water-works  system  and  elec- 
tric-light   plant. 

BRENIIAM,  TEX. — The  construction  of  an  electric  railway  from  Bren- 
ham  to  La  Grange,  a  distance  of  32  miles,  is  under  consideration  by  a 
syndicate  of  Northern  capitalists.  The  Brenham  Commercial  Club  is 
interested. 

COLUMBUS,  TEX— .\  franchise  has  been  granted  to  E.  A.  Hutchins, 
of  Columbus,  and  associates  to  construct  a  5000-hp  hydroelectric  power 
plant,  at  a  cost  of  about  $150,000. 

D.ALLAS,  TEX. — The  Dallas  Southern  Trac.  Co.  has  been  granted  a 
franchise  to  construct  an  electric  railway  on  certain  streets  of  the  city. 
The  company  has  filed  a  mortgage  and  trust  deed  for  $2,000,000,  and  is 
a  subsidiary  of  the  Stone  &  Webster  Engineering  Co. 

DECATUR,  TEX. — M  an  election  held  recently  bonds  to  the  amount 
of  $18,000  were  voted  to  purchase  the  electric-light  plant  and  water- 
works system.  Work  will  begin  at  once  on  repairing  the  plants  which 
were  destroyed  by  fire  last  fall. 

GREENVILLE,  TEX.— The  Greenville  &  Blue  Ridge  Interurban  Ry. 
Co.  is  planning  to  build  an  electric  railway  from  Greenville  to  Blue 
Ridge,  a  distance  of  21    miles,    for   which   surveys   have   been   made. 

MENARD,  TEX. — The  installation  of  an  electric-light  plant  and  ice 
plant  is  under  consideration. 

PORT  LAVAC.X,  TEX.— .\  franchise  has  been  granted  to  W.  E. 
Shell  &  Co.  to  construct  an  electric-light  plant. 

QUANAH,  TEX. — A  company  has  been  organized  to  construct  a  tele- 
phone system.  Arrangements  have  been  made  to  acquire  the  rural  line 
to  Damsite  and  vicinity.  A  common-battery  system  will  be  installed 
and  wires  placed  underground  in  the  fire  limits.  J.  L.  Tullis,  W.  T. 
Perkins  and   F.    B.    Kirby  are   interested   in   the   project. 

I.OG.'\N,  UTAH.— The  Logan  Rapid  Tran.  Co.  has  applied  for  a  50- 
year  franchise  to  construct  and  operate  railways  in  certain  portions  of 
Cache  County. 

PROVO,  UTAH.- The  Knight  Pwr.  Co.  and  the  Utah  County  Lt.  & 
Pwr.  Co.  have  consolidated  under  the  name  of  the  Knight  Con.  Lt.  & 
Pwr.  Co.  with  a  capital  stock  of  $2,000,000.  Jesse  Knight  will  be  presi- 
dent  of  the   new   company. 

BRANDON,  VT.— The  Public  Service  Commission  has  authorized  the 
Neshobe  El.  Co.  to  increase  its  capital  stock  by  $10,000,  the  proceeds  to 
be  used  to  pay  outstanding  indebtedness  and  for  improvements  and  ex- 
tensions to   its   plant. 

BRISTOL,  \T.— The  Lake  Dunmore  Pwr.  &  Trac.  Co.  has  been 
granted  permission  by  the   Public  Service   Commission   to  issue   $25,000  in 


bonds,  the  proceeds  to  be  used  for  payment  of  existing  indebtedness  and 
for   improvements  and  extensions  to   its  system. 

HARDWICK,  VT.— The  village  electric  power  plant  at  Potterville  wa» 
recently  destroyed  by   fire. 

POULTNEY,  VT.— The  Rutland  Ry.,  Lt.  &  Pwr.  Co.  is  negotiating 
for  a  contract  to  supply  electricity  for  a  new  mill  which  is  to  be  erected 
in  the  North  Poultney  district  by  the  Staso  Mills.  About  200  hp  will 
be  required.      The  line  will  be  extended  to  Granville,   N.  Y.,  by  spring. 

ST.  JOHNSBURY,  VT.— The  St.  Johnsbury  El.  Co.  has  been  au- 
thorized by  the  Public  Service  Commission  to  increase  its  capital  stock 
by  $25,000,  the  proceeds  to  be  used  for  building  a  new  power  plant  and 
for   payment  of   existing   indebtedness. 

RAYMOND,  WASH. — A  company  has  been  organized  by  Jay  D.  Crary 
and  Theodore  B.  Bruner  to  build  and  operate  an  electric  railway  be- 
tween Raymond  and  South  Bend,  a  distance  of  6  miles.  The  company 
is  capitalized  at   $200,000. 

SEATTLE,  WASH.— The  Colonial  Oil  Co.,  recently  incorporated  with 
a  capital  stock  of  $12,500,000,  proposes  to  establish  electric  and  gas- 
generating  plants  as  well  as  to  operate  oil  properties.  J.  M.  Hosom, 
B.   H.   Silver  and  C.   A.  Thurston,  all  of  Seattle,  are  interested. 

WEYAUWEGA,  WIS.— The  local  electric-light  plant,  water  power,  a 
flour  mill,  elevator  and  other  buildings  have  been  purchased  by  David 
E.    Reese   for   $23,100. 

OSOYOOS.  B.  C,  C.-^N. — Bruce  Wliite  contemplates  the  construction 
of  a  hydroelectric  power  plant  at  the  falls  of  Little  Okanagan   Lake. 

VERNON,  B.  C,  C.^N. — The  power  plant  of  the  Coteau  Power  Com- 
pany is  reported  to  have  been  destroyed  by  fire.  The  plant  will  be  re- 
built immediately. 

FOREST,  ONT.,  CAN. — The  ratepayers  have  voted  in  favor  of  mu- 
nicipal  ownership   of  the   electric-light    plant. 

C.ANANEA,  SONORA,  MEX.— L.  Kelly,  operating  mining  properties 
on  the  Catalina  lease,  is  planning  to  install  an  electric  hoisting  plant. 

CHIHUAHUA,  MEX.— Ovidio  Vera  has  applied  for  a  20-year  franchise 
to  erect  and  operate  telephone  lines  from  Temosachio  to  Madera,  a  dis- 
tance of  about  35  miles. 

MEXICO  CITY,  MEX.— Plans  are  being  considered  by  Dr.  F.  S.  Pear- 
son, of  New  York,  and  associates  for  the  construction  of  an  electric 
railway  from  here  to  the  summit  of  Mount  Popocatepetl.  The  railway  will 
be  a  branch  of  the  proposed  road  to  be  built  from  this  city  to  Puebla, 
160    miles   in    length. 


Business  Notes. 


THE  RJDGWAY  DYNAMO  &  ENGINE  COMPANY,  Ridgway,  Pa., 
announces  the  opening  on  Jan.  1,  1912,  of  a  new  district  office  in  room 
No.  1417,  Oliver  Building,  Pittsburgh.  Mr.  J.  F.  Rodgers,  who  is  a  na- 
tive of  Pittsburgh  and  enjoys  a  wide  acquaintance  among  the  mine,  mill 
and  manufacturing  interests  of  the  city  and  vicinity,  has  been  secured 
as   local  manager. 

VULCANIZED  PRODUCTS  COMPANY.— Because  of  a  slight  con- 
fusion in  names,  the  Staunton  Dielectrite  Rubber  Company,  mai:ufac- 
turer  of  molded  insulation  for  high  and  low-tension  and  rubber-com- 
pound products,  Muskegon,  Mich.,  has  changed  its  name  to  the  Vul- 
canized Products  Company,  and  its  dielectritic  material,  formerly  called 
"Dielectrite,"   will   be   renamed   "Gohmak." 

ADDITIONS  TO  CROCKER-WHEELER  STAFF.— The  organization 
of  the  Crocker-Wheeler  Company  has  recently  been  strengthened  by  the 
addition  of  George  W.  Fowler,  W.  J.  Warder,  Jr.,  and  A.  K.  Selden,  Jr. 
Mr.  Fowler  and  Mr.  Warder  have  joined  the  company's  sales  department, 
and  Mr.  Selden  enters  its  engineering  department.  Mr.  Fowler  has  been 
for  many  years  the  sales  manager  of  the  Garwood  Electric  Company. 
Mr.  Warder  was  formerly  chief  engineer  and  superintendent  of  Roth 
Brothers  in  Chicago,  and  later  was  connected  with  the  Westinghouse 
Electric  &  Manufacturing  Company  at  East  Pittsburgh.  Mr.  A.  K. 
Selden,  Jr.,  has  for  some  years  been  in  charge  of  the  design  of  the  in- 
terpole  adjustahle-speed  motors  manufactured  by  the  Electro-Dynamic 
Company. 

FIRE  AT  ST.  LOUIS  C^XRBON  FACTORY.— A  fire  at  the  plant  of  the 
.American  Carbon  &  Battery  Company,  whose  offices  are  located  at  509  Olive 
Street,  St.  Louis,  Mo.,  destroyed  one  of  the  main  buildings.  The  loss  is  esti- 
mated at  between  $75,000  and  $100,000  and  was  covered  by  insurance. 
.A  great  deal  of  machinery  was  destroyed,  but  only  a  small  amount  of 
the  large  stock  of  carbon-brush  material  and  general  carbon  products 
was  destroyed,  as  most  of  this  was  in  a  building  adjoining  the  one  that 
burned.  Enough  finished  and  scmi-finifhed  material  is  in  stock  to  supply 
the  trade  until  the  plant  is  rebuilt.  Temporary  quarters  have  been  ar- 
ranged and  all  orders  are  being  filled  promptly.  The  battery  plant  was 
not  injured  in  any  way  and  work  has  gone  ahead  without  any  delay  in 
this  department.  The  carbon  plant  will  be  rebuilt  at  once  and  will, 
it  is  announced,  be  by  far  the  most  complete  and  up-to-date  plant  of  its 
kind  in  the  country.  Special  machinery  will  be  put  in  to  facilitate  the 
manufacture  of  the  new  and  improved  line  of  motor  and  generator 
brushes  that  the  company  put  on  the  market  a  short  time  ago,  and  it 
will  continue  to  make  the  full  line  of  standard  and  special  carbon  and 
"graphite   materials   that   it   has   always   made. 
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UMIII)   .ST.VIKS   I'.VTKNTS   ISSUKI)  JAN.   9.    I'M.-. 
|l'rc|>aifil    l)v    Kiilirrt    .Sinrr    .Mlyn,    16    KxcliaiiKC    Place,    New    York.) 

t.OIJ.SSO.       Ill  AMI'.N  r    .^I'l'l'OUT;     \V.     R.     Ilurrows,    Newark,    N.    J. 

.•\|>|).   lilecl   .Manh    IJ,    1907.     Spriiift  fiiipporl   for  niclal   filainciil!i. 
1.01.«,865.     TKI.KIMIONK    SYSTKM;    VV.    W.    IVnii.   ChicaRo.    III.      App. 

lileil    Tilly    .■;,    1901.      Central   energy   exclianKc;    Imsy    tent;   supervisory 

signal. 
l.OIJ.904.     El-IXTUIC   INI)IC'.\'rOR   SY.STKM;   S.   R.  Stone,   New  York, 

N.   Y.      .-Vpp.   filed   May   ^.    1909.      I'lishhutKin   alarm   or  call   bell,  etc., 

for    bniUliiiKS. 

1.01.^.914.  ATTACIIINC  I'lI.AMKNTS  TO  I.EAOINr.  WIRKS:  W. 
R.  VVIiilney.  Sclicncctaily,  .\.  \.  .\p|).  lile.l  .huic  14,  1907.  Tungsten 
lump. 

MKTAI.-Kir.AMKN  T    l..\MI';    W.    R.    Wlntncy.    .Sdieneelady, 
App.    I'llctl    .NiiK.    1'*,    1''0".      Prevents    distortion    under    stress. 

SIIAPINC    A.M)    MOUNTINC.    I'n..\MKNTS:    K.    Schrtitcr. 
(lermany.     App.   tiled  Jan.   4,    1911.      The   lilament   is  bent   be- 
fore  mounting. 

I.OIJ.959.  MhXIIANISM  FOR  CHARGING  .STORAGE  BATTERIES; 
J.  n.  Schng,  Detroit.  Mich.  App.  fded  Oct.  20.  1910.  .Automatic 
switch. 

1.013.962.     FILA.MENT    CONNECTION;    F.    Skaupy,    Berlin,    Germany. 

.App.    Ided  July   26,    1910.      \"-niember. 
1.013.96.=;.     FILAMENTS      FOR      INCANDESCENT      LAMPS:      C.      P. 

Steinmetz,   Schenectady,   N.    Y.      -App.    tiled   July   28,    1905.      Tantalum 

tilament;   spring  supports. 
1.013,972.     JUNCTION    POX;   \V.    S.   Timmins,   New    York,   N. 

tiled   Nov.    13,    1906.      h'or   concrete   floors. 
1,013,990.     ELECTRIC   SWITCH:   J.   E.    Du\al,    Bowie,  Te.x. 

.May    12,    1911.      Telescoping    line-wire    coupling. 

1.014.001.  ALTERNATING-CURRENT  MOTOR;  II.  I".  Hitner,  Pitts- 
burgh, Pa.  App.  tiled  Dec.  24,  1906.  .Starts  as  a  repulsion  motor  and 
changes   to   induction    type;   centrifugally   distributed   mercury   contact. 

1.014.002.  APPARATUS  FOR  WIRELESS  SIGNALING;  J.  L.  Hogan, 
Jr.,  Brant  Rock,  .Mass.  .App.  tiled  Sept.  9,  1910.  Adjustable  tuning 
element. 


Y.      App. 
App.    filed 


l,013,962^Filament  for   Incandescent   Lamps 

1,014.025.  CLIP  FOR  MINERS'  LAMPS;  G.  I.  Rawson  and  L.  B. 
Shultz,  St.  Louis,  Mo.  App.  filed  Aug.  8,  1910.  For  attaching  a 
lamp   to   a   battery. 

1,014,049.  ART  OF  ELECTRICAL  DISTRIBUTION;  R.  D.  Cutler  and 
M.  F.  Owens,  Hartford,  Conn.  App.  filed  June  10,  1911.  Auto- 
matic  regvdation   for   household   use   of  heaters,   lamps,   motors,   etc. 

1,014,061.  PROCESS  OF  RECOVERING  COPPER  FROM  ITS  ORES; 
H.  K.  Hess,  Philadelphia,  Pa.  App.  filed  .Aug.  27,  1907.  Electrolysis 
in    chromic-acid   solution. 

1,014.071.  CURRENT  COLLECTOR  FOR  ELECTRIC  CRANES;  F.  C. 
Lemon,  Milwaukee,  Wis.  App.  filed  Sept.  11,  1908.  Renewal  and 
adjustment  of   the  contact   pieces. 

1,014.098.  THERMAL  CUT-OUT;  T.  Sachs,  Hartford,  Conn.  App.  filed 
May    5,    1908.      Indicator    fuse    of   cartridge   type. 

1.014.107.  MAGAZINE  SLOT  FOR  COIN-OPERATED  MUSICAL 
INSTRU^IENTS:  P.  Wiggen,  Chicago,  III.  .App.  filed  Feb.  21,  1910. 
For   receiving   several   coins   at   once   to   release   several   "pieces." 

1.014.108.  ELECTRIC  COUPLING;  P.  C.  Wild,  Rochester,  N.  Y. 
App.  filed  April  26,  1910.  Switch  for  electrically  operated  hand 
tools. 

1,014,125.     HARMONIC  RINGER:  E.  B.   Craft,  Hackensack,  N.  J.     App. 

filed  Jan.   21,    1910.     Adjustable  armature. 
1,014,146.     ELECTRIC   B.ATTERY;   H.   Halsey,   New   York,    N.    V.     App. 

filed    May   6,    1903.      Storage   battery   with   common   tank   and   electro- 
lyte  for  a   number  of  couples. 
1,014,151.     APPARATUS    FOR   THE    ELECTRICAL  TREATMENT   OF 

VAPORS    OR   GASES:    W.    T.    Hoofnagel,   Glen    Ridge,    N.    J.      App. 

filed     (^ct.     6.      1911         '-■'ectric     treatment     of     gases     under     tension. 

Method  of  Patent  No.  956,097. 
1.014.161.      ELECTRICAL    HE.\TER:    C.   P.    Madsen,   Chicago,   III.      App. 

filed    July    9,    1910.      Grid    for    cooking   and    heating. 
1,014,169.     ELECTRIC-LAMP   SOCKET;    .M.    Norden,   New   York,   N.   Y. 

App.   filed   May    17,    1911.      One-piece   porcelain   for  signs,   etc. 
1,014,199.     REFRACTORY    BODA'     AND     PROCESS     FOR     MAKING 

THE    SAME;    E.    G.    .Acheson,    Stamford   Township,    Ontario,   Canada. 

App.   filed  May  27,    1909.      Silicon-carbon   tougher   than   carborundum. 
1,014,207.      SPARK-PLUG     TESTER;     -A.     De     Clairmont.     Toledo,     Ohio. 

App.    filed    Nov.    28,    1910.      A    transparent    tube    with    spark-gap    and 

terminals. 


ON.JOM.  RAILWAY  SIGNALING  APPARATUS;  W.  J.  look,  Den- 
vci,  I  111.  Anp.  tiled  Sept.  7,  1909.  Semaphore  block  nyHlcni;  sole- 
noid uperaleu  with  safety  lock. 

014.210.  ALTERNATING-CURRENT  ELECTRIC:  MOTOR;  W.  N. 
Dickinson.  Jr.,  New  York,  N.  Y.  App.  filed  July  3,  1906.  Elevator 
motor   with   brake. 

014.216.  BRAKE-MAGNET  PROTECTIVE  DEVICE;  E.  L.  Gale, 
Sr.,  Yonkers,  N.  Y.  App.  liled  April  20.  1909.  Fuscless  signal  de- 
vice   for    allerMating'Current    brakes    for    <li-valor    motors,    etc. 

014.217.  POWER  TABLE  FOR  KITCHEN  UTENSILS;  J.  H.  Goehst 
and  R.  G.  Carpenter,  Chicago,  111.  Ami.  filed  April  22,  1910.  Motor- 
driven    dough   mixer,   cherry   seeders,   food   grinders,   etc. 

014,220.     MON(JTELEPHONE    RELAY;     P.     Heina,     Paris.       France. 

.App.  filed  Dec.  22,   1910.     Detail  improvements  over  Patent  No.  930,- 

753. 
014.234.     MECHANICAL       REVERSING       AND       ACCEI.ERATINf. 

SWITCH;    I).    Larson,    Yonkers,    N.    Y.      App.    filed    March    5,    1909. 

Polyphase    induction    motor;    elevator    system. 

014253.  COM.MUTATOR;  M.  Pfatischer,  Bayonne,  N.  J.  App.  filed 
July    10,    1907.     Composite  bar   of  copper  and   steel. 

014.257.  \IBRATI()N  ABSORBER  FOR  ALTERNATING-CUR- 
RENT-MAGNET ARMATURES;  C.  L.  Rosen<|uist,  Yonkers,  N.  Y. 
App.  tiled  .Aug.  21,  1908.  Counteracting  vibrations  by  an  electrically 
connected  weight. 

014,268.     COMBINED    TRANSMIITER     AND    RECEIVER;     W.     B. 

Thompson,    .North    Conway,   N.    H.        App.    filed   June    20,    1911.      For 
house    and    factory   telephones. 

014.300.  MULTI-THROW  SWITCH;  G.  W.  Hart,  West  Hartford, 
Conn.  App.  filed  March  3,  1911.  laterally  displaced  contacts  and  a 
selective  switch  arm   for   remote  control. 

014.354.  SY.STEM  OF  ELECTRICAL  DISTRIBUTION;  J.  L.  Wood- 
bridge,  Philadelphia,  Pa.  App.  filed  Dec.  6,  1909.  Two  independent 
supply  circuits,  two  independent  consumption  circuits  and  a  com- 
pensating storage   battery. 

014.355.  ELECTRICAL  SYSTEM  OF  DISTRIBUTION;  J.  L.  Wood- 
Ijridge,  Philadelphia,  Pa.  App.  filed  June  16,  1911.  Variable-speed 
dynamo  with  a  Wheatstone-bridge  connection  to  the  consumption 
circuit. 

014,373.  SYSTEM  OF  ALTERNATING-CURRENT  REGULATION; 
J.  Bijur,  New  York,  N.  Y.  App.  filed  Oct.  16,  1906.  Flywheel  com- 
pensation  for  main   and   auxiliary   alternators. 

014,395.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  R.  C.  Hill, 
Philadelphia,  Pa.     App.  filed  March  18,  1910.     Variable-speed  dynamo 

regulation. 

014,425.  MANUFACTURE  OF  STEEL;  W.  R.  Walker,  New  York, 
N.  Y.  App.  filed  June  18,  1909.  Bessemer  process  with  final  elec- 
tric-furnace  treatment. 


014,437.     ELECTRIC    HEATER;     C.    O.     Bastian,    London,    England. 
App.    filed   Feb.   4,    1910.     Quartz   radiating  tube. 

1,014,443.  MECHANICAL  MOVEMENT  AND  ELECTRIC-LIGHT 
SOCKET;    T.    A.    C.    Both,    New    York,    N.    Y.      App.    filed    Aug.    2, 

1911.      Switch    with    reversible   driver. 

1,014,455.  MAGNETICALLY  CONTROLLED  SWITCHING  AP- 
PAR.ATUS;  S.  B.  Condit.  Jr.,  Brookline,  Mass.  App.  filed  Jan.  5, 
1911.      Magnetic   locking    device. 

1,014,461.  ELECTRIC  GAS  LIGHTER;  H.  D.  Grinnell,  Pittsfield, 
Mass.  App.  filed  Dec.  7,  1910.  Spark-gap  terminals  attached  to  the 
burner  tip. 

1,014,466.  RECTIFIER;  R.  A.  Hamann,  Omaha,  Neb.  App.  filed  Feb. 
17,    1909.     Polarized   relay  with   alternating  current. 

1.014.488.  CABLE  DUPLEX  REPEATING  SYSTEM;  I.  Kitsee,  Phila- 
delphia, Pa.  App.  filed  Nov.  10,  1908.  Has  a  transformer  and  con- 
denser;  no  "artificial  line." 

1,014,492.  TELEPHONE  CABINET  OR  HOOD;  G.  W.  Lancaster, 
Richmond,  Va.  App.  filed  Dec.  7,  1910.  Just  large  enough  for  the 
head,  the  switch  being  outside. 

1,014.495.  RECRIPROCATING  ELECTRIC  MOTOR  FOR  DRILLS: 
P.  L.  Lincoln,  Birmingham,  .Ala.  App.  filed  Jan.  28,  1910.  The  drill 
rod  is  carried  by  the  solenoid  armature.  Improvement  on  Patent  No. 
942,396. 

1,014,537.  ELECTRIC  APPLIANCE;  M.  Thulin,  Ephraim,  Utah. 
.App.  filed  April  1,  1910.  Special  handles  for  electro-medicinal  treat- 
ment. 

1.014,556.  TRACKLESS  TROLLEY;  C.  A.  Ahl,  Salem,  N.  J.  App. 
filed  Oct.  25,  1909.  Improvements  in  the  shoe  to  facilitate  replace- 
ment and  passing  of  two  trolley   shoes. 

1,014,560.  PROCESS  OF  ELECTROPLATING  ALUMINUM  AND  ITS 
ALLOYS:  E.  Becker  and  O.  Becker,  Iserlohn,  Germany.  App.  filed 
July  28,  1911.  Hot  bath  of  ZnCn,  H2O'  and  NH3;  then  cold  bath  of 
tartar  and  water,  and  then  electroplating. 

1.014,569.  TROLLEY  HANGER;  R.  O.  Couch  Charleston,  W.  Va. 
App.  filed  June  21,  1910.  Gripping  means  for  a  wire  support  for 
catenaries. 

1,014,588.  ELECTRICAL  SIGNALING  DEVICE;  E.  A.  Fitzgerald, 
Highwood,  111.  App.  filed  Dec.  9,  1909.  Contact  device  beside  a 
railway  track,   particularly   crossings. 

1,014,600.  ELECTRICAL  RELAY;  E.  E.  Kleinschmidt,  New  York, 
N.  ^'.  App.  fikd  Nov.  18,  1908.  Signal  device  for  single-track  rail- 
way. 

1,014,625.  ELECTRIC  CONTROLLER;  A.  C.  Eastwood,  Cleveland, 
Ohio.  -A])p.  filed  Sept.  22,  1910.  Interlocking  individual  magneti- 
cally   operated   switches.  . 

13.353  (Reis.-.ue).  ELECTRIC-LAMP  SOCKET;  H.  Hubbell,  Bridge- 
port, Conn.  -App.  filed  .Aug.  4,  1910.  .A  two-part  cap  rotatably  ad- 
justable. (Nineteen  -claims).  Original  Patent  No.  943,078,  dated 
Dec.    14,    1909. 

13.354  (Reissue).  DYNAMO-ELECTRIC  MACHINE;  L.  J.  Hunt, 
Sandycroft,  England.  App.  filed  Alarch  4.  1911.  Induction  motor 
with  a  compound-wound  stator.  Original  Patent  No.  926,192.  dated 
Tune    29,    1909. 
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THE  GREAT  ONTARIO  TRANSMISSION. 

We  close  with  this  week  the  series  of  articles  dealing 
with  the  great  transmission  system  now  in  operation  in  the 
Province  of  Ontario.  It  has  many  features  of  interest  that 
appeal  to  our  readers.  First  of  all,  it  is  by  far  the  most 
considerable  transmission  system  operating  at  extreme  volt- 
age. Transmission  at  100,000  to  110,000  volts  is  sufficiently 
well  established  to  call  in  itself  for  no  particular  comment. 
The  Ontario  plant,  however,  with  281  miles  of  high-tension 
distribution  at  this  particular  pressure,  stands  alone  in 
magnitude.  It  is  also  noticeable  in  that  the  work  has  been 
done  under  the  immediate  control  of  a  government  commis- 
sion, which  supplies  at  cost  electrical  energy  to  twenty-nine 
municipalities,  and  has  been  put  through  to  completion  for 
less  than  the  estimated  cost.  Whatever  may  be  one's  per- 
sonal opinions  about  the  desirability  of  municipal  ownership, 
it  must  be  granted  that  this  feat  of  public  distribution  is 
altogether  out  of  the  ordinary.  Commission  rule  seems  in 
this  particular  instance  to  have  been  a  shining  success.  It 
will  be  interesting  to  ascertain  later  the  actual  cost  of  the 
delivered  energy  to  the  various  municipalities,  including 
proper  provision  for  the  upkeep  of  the  transmission  system. 
The  price  paid  for  power  from  the  busbars  of  the  Ontario 
Power  Company  is  so  low,  $9.40  per  hp  per  year,  that,  even 
considering  the  great  length  of  transmissions  and  the  cost 
of  the  equipment,  the  net  expense  per  kw-hour  to  the  pur- 
chasing municipalities  must  be  remarkably  small. 

The  line  presents  no  extraordinary  features  except  the 
low  cost  of  construction  as  actually  found.  Much  of  the 
line  construction  is  of  double-circuit  towers,  and  both  these 
and  the  single-circuit  towers  are  carefully  worked  out  on 
somewhat  well-known  lines.  The  right-of-way  is  a  slightly 
unusual  proposition  in  that  easements  were  acquired  by  the 
commission  giving  full  rights  for  thirty  years  with  the 
right  of  renewal  at  the  original  price,  or,  if  it  should  seem 
desirable,  the  right  to  settle  by  mutual  agreement  or  arbi- 
tration. In  this  way  no  strip  of  land  is  actually  taken  up 
from  cultivation,  and  the  rights  were  therefore  acquired 
much  more  cheaply  than  they  would  be  in  any  ordinary 
case.  The  standard  distance  between  towers,  of  550  ft.  in 
level  country,  is  a  conservative  one,  and  towers  seem  to 
have  been  built  throughout  with  ample  allowance  for  the 
strains  to  which  they  are  to  be  exposed. 

As  regards  the  line  itself,  the  ordinary  spacing  of  the 
wires  is  9  ft.  and  the  clearance  of  any  line  from  the  steel 
of  the  tower  under  the  condition  of  maximum  swing  is 
3  1";.  6  in.,  giving  a  safety  distance  between  line  and  line 
of  not  less  than  7  ft.  The  suspension  insulators,  with  their 
eight  sections  and  total  weight  of  100  lb.,  are  fully  adequate, 
as  the  experience  of  the  past  year  has  shown,  to  stand  up 
well    even    under   the   extreme    voltage    used.      Thev   were 
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aclii;illy  ti'stcil  out  Idr  a  factor  of  safely  of  tlircc  tiiius  the 
ratcil  voltaic  when  ilry,  and  twice  the  rated  voltaj^e  when 
uiiilcr  a  precipitation  of  water  of  ]j  in.  a  ininntc.  'I'liis  is 
a  larger  factor  of  .safety  than  has  customarily  heeii  allowed 
on  hinli-tension  si-rvice,  and  may  fairly  be  considered  ade- 
quate. One  very  rarely  sees  a  factor  of  safety  of  2  for  an 
insulation  under  .spray  in  transmission  service.  In  lims 
constructed  with  i)in  type  insidators  working  up  to.  s.iy, 
60,000  volts  this  factor  of  safety  is  very  seldom  reached. 
Ilarilly  any  insulators  of  the  ordinary  tyi)e  will  hold  up 
imder  a  spray  beyond  80,000  or  90,000  volts,  and  they  will 
usually  llash  over  considerably  below  150,000  when  dry. 
The  addcil  factor  of  safety  in  this  installation  means 
material  improvement  in  reliability  and  approaches  the 
value  which  one  should  consider  as  really  sufficient  to  meet 
the  neeils  of  safety.  The  effectiveness  of  the  insulation  as 
actually  installed  was  very  well  shown  by  tests  carried  up 
to  165.000  volts,  at  which  enormous  pressure  operative  con- 
ditions were  still  maintained.  The  initiation  of  this  system 
was  therefore  marked  by  a  material  step  upward  in  insula- 
tion, which  may  mean  niucli  to  long-distance  transmission 
in  the  future.  So  far  as  the  line  itself  is  concerned,  it  is 
interesting  to  note  that,  with  the  exception  of  3  miles  in- 
side the  city  limits  of  Toronto,  the  whole  system  is  of 
aluminum  cable,  seven-stranded,  with  an  elastic  limit  of 
14,000  to  15,000  lb.  per  sq.  in.  and  an  ultimate  strength  of 
nearly  double  this  figure.  The  extensive  use  of  aluminum 
cable  in  Canada  and  its  small  use  here  is  an  excellent  ex- 
ample of  the  practical  effect  of  a  heavy  protective  duty  on 
engineering  operations.  In  stringing  this  cable  the  tensions 
were  based  on  the  theory  that  the  cables  might  be  stressed 
to  the  elastic  limit  only  at  the  freezing  point,  with  a  ^-in. 
coating  of  ice  and  a  65-mile  wind.  This  basis  of  strain  is 
quite  dift'ercnt  from  that  used  by  many  over-cautious  engi- 
neers, who  seem  to  think  it  necessary  to  take  account  of  the 
biggest  coating  of  ice  they  ever  heard  of,  combined  with  the 
highest  wind  possible  and  the  lowest  temperature  in  the 
memory  of  the  oldest  inhabitant.  These  three  adverse  con- 
ditions are  well  known  not  to  be  practically  concurrent,  and 
the  allowances  made  in  these  transmission  circuits  seem, 
therefore,  to  be  fully   sufficient. 

The  towers  for  lightning  protection  are  equipped  with 
5/16-in.  galvanized-steel  ground  wires  connected  directly 
to  each  tower.  As  many  as  three  are  employed  on  some  of 
the  double-circuit  towers.  Much  interesting  special  work 
which  is  fully  described  in  the  papers  was  necessary,  per- 
haps the  most  striking  instance  being  the  entrance  into 
Toronto  with  the  high-tension  circuits,  which  includes  a 
mile  of  line  200  ft.  off  shore  in  Lake  Ontario  and  a  con- 
tinuation to  the  substation  borne  on  towers  giving  70  ft. 
minimum  clearance  between  w'ires  and  earth.  The  low- 
tension  distributions,  aside  from  their  number  and  extent, 
present  no  extraordinary  features,  most  of  them  being  at 
the  familiar  13,000  volts.  The  system  has  now  been  in 
operation  about  fifteen  months,  beginning  with  the  100-mile 
transmission  at  110,000  volts  to  Berlin,  Ontario.  The  very 
important  Toronto  equipment  has  been  in  service  nearly 
eleven  months,  and  from  all  accounts  the  system  has  been 
singularly  free  from  interruptions.  The  work  of  the  com- 
mission is  by  no  means  done.  It  was  charged  with  the  duty 
of  looking  after  the  electrical  interests  of  the  Province  and 


it  is  doing  it  with  distinguished  success.  (  ontracts  wdl  he 
made  with  other  jjowers  than  Niagara  whenever  it  is  fiasi- 
1)U',  and  sle|)S  taken  to  supply  the  I'rovince,  which  is  rich 
in  w.iur  powers,  with  transmitted  energy  wherever  it  is 
necessary.  It  is  a  very  big  cnter[)rise — in  fact,  the  biggest 
yet  nivUrtaken  on  this  continent.  It  has  been  fortunate  in 
hiing  able  to  avoid  costly  pioneering  work,  since  the  main 
principles  of  transmission  at  100,000  volts  had  already  been 
worked  out  elsewhere,  but  it  has  certainly  made  the  most 
of  the  information  already  at  hand  and  has  carried  through 
to  its  present  stage  a  most  important  and  successful  work 
which  will  be  continued  to  a  far  greater  completion.  Credit 
for  this  achievement  is  to  be  assigned  to  Hon.  Adam  Heck, 
chairman,  and  to  Mr.  P.  H.  Sothman,  the  very  able  chief 
engineer,  of  the  commission. 


COLOR  PHOTOMETRY. 

i'or  the  measurement  of  almost  all  physical  quantities 
there  have  been  developed  instruments  of  various  kinds 
which  cither  determine  directly  the  magnitudes  of  the  quan- 
tities involved  or  allow  a  comparison  to  be  made  between 
the  known  and  unknown  quantities  without  depending  upon 
the  judgment  of  any  human  observer.  An  exception  exists 
in  the  case  of  light,  for  the  direct  measurement  of  which 
there  has  as  yet  been  devised  no  means,  and  for  the  com- 
parison of  which  we  must  still  rely  on  the  processes  of  the 
human  mind.  Two  methods  are  known  for  the  direct  com- 
parison of  the  radiations  with  which  light  is  closely  asso- 
ciated, namely,  the  bolometric  and  the  photographic.  The 
former  affords  a  good  indication  of  the  radiations  toward 
the  red  and  infra-red  part  of  the  spectrum,  while  the  latter 
allows  one  to  determine  fairly  well  the  radiations  toward 
the  violet  end  and  beyond.  The  sensation  of  light  is  pro- 
duced by  radiations  falling  between  and  including  the  red 
and  violet,  so  that  neither  of  these  methods  serves  to 
measure  light,  and  even  a  combination  of  the  two  would  be 
incomplete  and  unsatisfactory. 

At  the  present  time  the  only  approximately  satisfactory 
method  of  measuring  light  is  by  comparison  with  a  standard 
of  light.  The  only  instrument  for  determining  the  com- 
jiarison  is  the  human  eye,  the  photometer  employed  in  carry- 
ing out  the  method  being  merely  a  device  for  adjusting  the 
lighting  effect  obtained  from  one  source  until  it  equals  that 
from  another  source  as  judged  by  the  eye.  When  the  eye 
considers  that  equality  has  been  obtained  an  application  of 
well-established  laws  relating  to  the  variation  of  lighting 
effects  with  distance,  etc.,  permits  one  to  ascertain  the  rela- 
tive lighting  powers  of  the  two  sources  and  hence  to  ex- 
press the  value  of  one  in  terms  of  the  other.  Where  the 
lights  obtained  from  the  two  sources  are  of  the  same 
quality — spectral  composition — and  differ  merely  in  quantity 
the  relative  powers  of  the  sources  can  be  determined  with 
a  high  degree  of  accuracy  by  means  of  the  well-known 
photometric  methods.  However,  when  one  source  supplies, 
for  example,  red  light  and  the  other  green  light  the  eye  is 
unable  to  determine  with  any  satisfactory  degree  of 
accuracy  when  equality  exists. 

Many  different  theories  have  been  advanced  as  to  the 
reason  for  the  inability  of  the  eye  to  assign  proper  relative 
values  to  lights  that  are  not  identical  in  color  composition — 
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the  cause  being-  physiological  rather  than  pliysical — but 
there  is  no  doubt  as  to  the  fact  itself.  Moreover,  quite 
apart  from  the  theories  that  exist  as  to  the  three  sets  of 
color-sensitive  organs  associated  with  the  eye,  and  the  two 
sets — rods  and  cones — of  light-sensitive  apparatus,  it  is 
known  that  there  is  an  apparent  shift  in  the  color  com- 
position of  light  with  change  in  intensity.  According  to 
this  phenomenon,  known  as  the  Purkinje  effect,  the 
luminosity  curve  shifts  from  the  red  toward  the  violet  in 
the  spectrum  as  the  illumination  is  decreased.  In  the 
present  issue  Dr.  Louis  Bell  calls  attention  to  an  additional 
apparent  change  in  the  color  composition  of  a  light  when 
compared  with  light  differing  in  color.  The  experiments 
reported  indicate  that  two  contrasting  colors  viewed  simul- 
taneously appear  to  be  separated  spectrally  to  a  greater 
extent  than  is  actually  the  case.  For, example,  when  red 
and  green  are  compared  the  former  apparently  becomes 
redder  and  the  latter  greener.  Such  an  apparent  change  in 
color  composition  or  intensity  of  light  would  affect  detri- 
mentally any  measurements  made  on  equality-of-brightness 
photometers,  but  should  have  little  effect  on  flicker-pho- 
tometer observations.  In  this  respect,  at  least,  the  flicker 
photometer  is  the  preferable  one  for  use  where  lights  dif- 
fering in  color  are  to  be  compared.  However,  the  major 
difficulty  involved  in  using  the  eye  as  the  real  instrument 
in  comparing  the  strength  of  two  lights  of  different  color 
still  remains  as  a  problem  more  and  more  demanding  a 
satisfactory  solution  for  photometricians,  by  physicists  and 
physiologists. 


WIRELESS  TELEGRAPHY  ON  THE  ATLANTIC  COAST   OF   THE   UNITED 
STATES. 

The  article  by  Mr.  James  L.  Charlton  appearing  on  page 
196  of  this  number  gives  a  comprehensive  outline  of  the 
wireless-telegraph  development  on  our  Atlantic  coast  line. 
It  is  shown  that  rather  more  than  half  of  the  coast  stations 
belong  to  the  government  and  are  operated  primarily  for 
military  purposes.  The  remainder  are  operated  primarily 
for  commercial  purposes.  Nevertheless,  it  must  not  be  for- 
gotten that  the  government  stations  exert  a  most  important 
influence  in  support  of  mercantile  interests,  not  only  by 
remaining  constantly  on  the  watch  for  alarm  calls  in  cases 
of  disaster  at  sea,  but  also  in  sending  out  noon  signals  and 
storm  warnings  to  all  vessels  within  signal-receiving  range. 
The  requirements  of  a  military  or  naval  wireless  station  are 
not  the  same  as  those  of  a  commercial  wireless  station. 
The  commercial  stations  seek  to  conform  as  nearly  as  pos- 
sible to  a  standard,  so  that  there  may  be  the  maximum  de- 
gree of  security  and  the  minimum  amount  of  delay  in  the 
handling  of  their  traffic.  On  the  other  hand,  the  naval  sta- 
tions have  to  cover  the  maximum  possible  range  and  to  con- 
trol with  ease  and  certainty  a  wide  range  in  frequencies,  so 
as  to  be  able  to  change  the  frequency  promptly,  either  for 
communicating  secretly  to  a  friend  or  for  intercepting  the 
signals  of  a  foe.  In  time  of  war  the  advantage  possessed 
by  the  navy  that  has  the  best  drilled  and  equipped  wireless- 
comnmnication  system  is  likely  to  be  enormous.  The  effort 
to  keep  in  the  van  of  wireless  progress  seems  destined  to 
produce  more  rapid  and  sweeping  changes  in  naval-station 
equipments  than   in   the  mercantile-station   equipments.     It 


seems  quite  likely  that  apparatus  already  in  existence  for 
carrying  wireless  messages  out  of  reach  of  interference  or 
interception  will  introduce  great  changes  in  naval  station 
equipments.  The  staff  actually  engaged  in  wireless  work 
and  accustomed  to  the  well-tried  apparatus  naturally  looks 
askance  upon  innovations  that  destroy  existing  standard- 
ization, but  the  headquarters  staff  finds  itself  reluctantly 
compelled  to  introduce  improved  methods  as  time  and  other 
competing  countries  punctuate  the  sentences  of  wireless 
development. 

The  statement  in  the  article  to  the  effect  that  the  intensity 
of  the  long-distance  signals  received  on  receding  vessels  is 
considerable  at  a  distance  of  about  300  miles,  and  then  falls 
off  rapidly,  would  have  great  importance  if  it  were  definitely 
reproducible  under  all  meteorological  conditions.  Day 
and  night  conditions  differ  so  markedly  in  regard  to  in- 
tensity of  received  signals  that  exact  measurements  lose 
part  of  their  significance.  ^Moreover,  the  differences  in 
daylight  intensity  at  different  times  of  the  same  day  or  on 
different  days  are  very  large,  and  this  is  even  more  notice- 
able in  night-time  intensity.  Nevertheless,  the  statement 
suggests  the  influence  of  reflection  of  electromagnetic  waves 
from  the  upper  layers  of  the  atmosphere,  perhaps  40  or  50 
km  high.  As  was  first  pointed  out  in  our  columns,  the 
atmosphere  at  a  certain  elevation  must  possess  a  tenuity 
which,  in  laboratory  vacuum  tubes,  is  found  to  be  more 
highly  conducting  than  salt  water.  If  such  a  layer  is  con- 
ducting to  low  electric  intensities  and  the  conductivity  is 
developed  suddenly  at  a  transition  layer,  then  the  sky  be- 
comes, electrically  speaking,  an  inverted  ocean,  which  would 
prevent  the  dissipation  of  wireless  wave  energy  in  three 
dimensions,  or  inversely  as  the  square  of  the  distance,  and 
would,  except  for  losses  at  the  ocean  surfaces,  confine  the 
dissipation  to  losses  in  two  dimensions,  or  inversely  as  the 
distance.  If,  however,  the  layer  of  electric  conductivity  is 
disturbed  so  that  the  conductivity  is  diffused  over  a  large 
range  of  elevation,  instead  of  being  confined  to  a  sudden 
transition  surface,  then  not  only  will  there  be  no  reflection 
from  the  upper  layers,  but  the  regular  three-dimensional 
dissipation  will  be  exaggerated.  Long-distance  wireless 
telegraphy  seems  destined  to  accumulate  a  considerable 
amount  of  information  concerning  the  upper  layers  of  the 
atmosphere  in  regard  to  their  disturbances  by  winds  or 
solar  ionization. 

Until  recently  it  was  possible  for  a  business  man  to  escape 
completely  from  the  toils  of  his  affairs  by  taking  an  ocean 
voyage,  and  for  the  purposes  of  such  recuperation  a  ship 
became  an  emblem  of  refuge.  To-day,  however,  thanks  to 
the  influence  of  wireless  telegraphy,  the  Atlantic  ocean 
routes  are  but  extensions  of  city  streets  over  the  water,  so 
far  as  relates  to  isolation  and  repose  of  the  business  soul. 
The  business  man's  ocean-steamer  life  is  becoming  en- 
grossed in  ascertaining  how  his  messages  with  the  shore 
may  be  received  or  dispatched.  It  seems  to  be  only  a  ques- 
tion of  time  when  all  the  regular  ocean  passenger  routes 
will  be  equally  patrolled,  and  when  the  great  oceans  will 
virtually  be  reduced  to  canals  so  far  as  relates  to  communi- 
cations. Of  course,  the  advantages  gained  by  the  new 
order  far  exceed  the  advantages  of  the  old  order,  but  the 
change  is  none  the  less  revolutionary. 
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ON     METALS     FUTURE    OF    THE    ALLIS-CHALMERS     COMPANY. 


A  liill  .i|>iH(i\  (.•(!  Iiy  llic  1  )«Miun.T;itir  raiiciis  was  iiilro- 
iliKtd  Jan.  J4  ill  tin-  IIhiim-  ot  Ki-prrscntalivfs  which  rt-viscs 
Sclu-ihilc  C  (metals  ami  inanufacliUfs  ihcrcof)  of  the 
I'asiic  (arilT  act  of  Aii|lJ.  5,  H)in}.  As  is  noted  helow,  the 
electrical  industry  is  atTected  either  directly  or  indirectly 
hy  changes  in  a  innuher  of  items  inclnde<l  in  the  .schedule, 
in  general,  duties  fi.xed  at  45  per  cent  in  the  I'ayne  hill 
are  reduced  to  25  per  cent  and  specific  rates  are  chanj^ed 
to    ad    valorem    duties. 

The  duty  on  machinery,  which  cla.ssification  includes 
electrical  machinery,  is  reduced  from  45  to  25  per  cent. 
In  the  original  Payne  bill  the  duty  on  electrical  ma- 
chinery was  30  per  cent,  but  later  it  was  raised  to  the 
higher  figure.  In  191 1  the  imports  under  this  schedule 
were  \.iliied  at  $(1,792,692,  and  an  estimate  in  a  table 
printed  with  the  hill  gives  $10,500,000  as  the  probable 
value  of  imports  under  the  lower  rate.  Metallic-tilament 
lamps  come  under  a  general  clause  changing  the  duty 
from  45  to  25  per  cent.  The  duty  on  steam  engines  is 
changed  fri>in  29.96  per  cent  (1911)  to  15  per  cent. 

SiMile  notable  changes  are  made  in  duties  on  aluminum. 
I'he  present  duty  on  aluminum  ingots  is  changed  from 
7  cents  per  pound  to  25  per  cent.  The  London  quotation 
of  Jan.  5  for  aluminum  ingots  was  13.6  cents  per  pound, 
on  which  price  the  duty  at  the  proposed  rate  would  be 
3.4  cents  per  pound,  the  reduction  thus  being  more  than 
50  per  cent.  On  rods  and  sheets  the  rate  is  also  made  25 
per  cent,  the  rate  under  the  Payne  bill  being  11  cents  per 
pound.  The  London  quotation  on  Jan.  5  for  sheets  was 
26  cents  per  pound,  on  which  price  the  duty  at  the  pro- 
posed rate  would  be  5>4  cents  per  pound.  The  bill  does 
not  specifically  mention  aluminum  wire,  the  London  quo- 
tation for  which  on  Jan.  5  was  22.1  cents.  If  the  rate 
for  rods  applied  to  wire,  the  reduction  in  duty  would  be 
about  50  per  cent.  Current  New  York  quotations  on  alumi- 
num are  as  follows:  Ingots,  20@2i  cents;  rods  and  wire, 
31  cents;  sheets,  ^^  cents.  The  duty  on  bauxite,  used  in  the 
manufacture  of  aluminum,  is  reduced  from  25.30  per  cent 
(1911)   to  10  per  cent. 

The  duty  on  telegraph  and  telephone  iron  or  steel  wire 
is  reduced  from  40  per  cent  to  20  per  cent.  The  rate  on 
"wires  and  cables  composed  of  metal  and  rubber,  or  of 
metal,  rubber  and  other  materials,"  is  fixed  also  at  20 
per  cent,  the  present  duty  being  40  per  cent. 

Both  tungsten  and  zinc  ores  are  placed  on  the  free 
list;  the  former  now  pay  a  duty  of  10  per  cent  and  the 
latter  a  duty  (in  191 1)  of  52.58  per  cent.  The  present 
duty  on  lead-bearing  ores,  which  in  191 1  averaged  52.77 
per  cent,  is  reduced  to  25  per  cent,  and  on  pig  lead  the 
reduction  is  from  93.59  per  cent  (1911)  to  25  per  cent. 
The  reduction  for  nickel  is  from  16.8  per  cent  (1911) 
to  10  per  cent,  and  for  zinc  from  28.57  P^r  cent  (1911) 
to  15  per  cent.  The  duty  on  anti-friction  balls,  ball 
bearings  and  roller  bearings  is  reduced  from  45  to  25  per 
cent.  The  duty  on  copper  in  rolled  plates,  sheets,  rods 
and  pipes  is  changed  from  11.48  per  cent  (1911)  to 
5  per  cent.  Machine  tools,  which  pay  a  duty  of  30  per 
cent  under  the  Pavne  bill,  are  transferred  to  the  free  list. 


Western  Electric  Company  Purchases  Telephone  Patents. 


During  the  course  of  a  lawsuit  relating  to  the  disposition 
of  the  purchase  money,  it  developed  that  last  month  the 
Western  Electric  Company  purchased  all  of  the  automatic 
telephone  patents  of  the  Lorrimer-Lundquist  Company  of 
Chicago  for  $650,000.  Since  the  expiration  of  the  funda- 
mental Strowger  patent,  these  patents,  which  cover  various 
principles  and  details  of  automatic  telephony,  have  been 
regarded  as  important  in  the  automatic  telephone  field. 


No  ])art  of  the  industrial  or  electrical  world  can  be  in- 
difTcreiit  to  the  effort  now  being  made  to  perfect  plans  for 
rehabilitation  of  the  Allis-(.'halmers  Company.  As  an  ob- 
ject lesson  also  in  the  working  out  of  a  more  or  less  typical 
exanii)le  of  "consolidation."  the  history,  present  position 
and  probable  future  of  the  C()iii])aiiy  are  not  to  be  ignored. 

Allis-Chalmers  was  among  the  later  manifestations  of 
the  era  of  combination.  It  was  unfortunate  in  this  respect, 
for,  unlike  some  similar  organizations,  neither  pr(jsperity 
in  general,  (leveloi)ment  in  any  particular  department  of  its 
business  nor  appreciation  of  its  assets  has  been  sufficient 
to  carry  the  burden  of  its  overcapitalization.  Added  to 
these  drawbacks  has  been  the  decrease  in  demand  for  cer- 
tain types  of  machinery,  notably  mining  equipment,  the 
supplanting  of  reciprocating  engines,  and  the  competition 
of  larger  concerns  in  the  electrical  field. 

Organically  the  company  lias  suffered  ivom  an  excess  of 
manufacturing  capacity  and  a  shortage  of  working  capital, 
with  the  result  that  the  overhead  and  fixed  charges  have 
been  out  of  proportion  to  the  amount  of  business  going 
through  the  plants.  Whatever  is  ultimately  done  in  scaling 
down  the  $35,000,000  of  issued  capital  shares  of  the  com- 
pany, a  volume  of  orders  commensurate  with  its  manufac- 
turing capacity  and  overhead  charges  is  deemed  absolutely 
essential  to  future  success. 

A  fair  estimate  of  the  intrinsic  value  of  the  Allis-Chal- 
mers properties  in  1902  was  $14,450,000.  There  has  been 
issued  only  $16,050,000  of  preferred  stock,  which  is  sup- 
posed to  represent  property  value,  so  that  it  is  evident  that 
the  overcapitalization  up  to  this  point  was  relatively  very 
moderate.  Incident,  however,  to  the  acquisition  of  the 
Bullock  Electric  Manufacturing  Company  in  1905,  and  to 
provide  more  working  capital,  $15,000,000  of  5  per  cent 
bonds  were  authorized,  and  $13,573,000  of  these  bonds  have 
been   issued. 

At  the  present  time  it  is  estimated  that  the  lowest  reason- 
able valuation  of  the  company's  properties  is  equal  to  about 
three  times  the  market  value  of  the  outstanding  bonds, 
which  are  .selling  around  55.  In  addition  to  these  bonds, 
which  with  the  preferred  stock  constitute  a  liability  of 
about  $30,000,000,  there  is  outstanding  $19,820,000  of  com- 
mon stock. 

This  leads  to  a  consideration  of  the  company's  position 
as  a  going  concern,  and  it  becomes  necessary  to  consider 
the  intangible,  as  well  as  the  tangible,  assets  of  the  com- 
pany. In  the  former  classification  are  included  its  designs, 
patents  and  patterns  and  its  world-wide  trade  relations  and 
organization,  including  a  skilled  staff  of  engineers  and  em- 
ployees. In  the  same  classification  is  also  included  trade 
prestige  in  a  number  of  lines.  When  taken  over  by  the 
Allis-Chalmers  combination  there  was  no  better  known  or 
more  widely  used  line  of  mining  machinery  than  that  manu- 
factured by  Eraser  &  Chalmers.  The  Gates  Iron  Works 
held  a  like  position  in  the  crusher  industry.  Similarly  the 
Edward  P.  Allis  Company  was  known  throughout  the 
world  for  its  Corliss  types  of  steam  engines  and  its  fiour- 
mill  and  sawmill  installations,  a  prestige  that  has  been  re- 
tained in  a  large  degree.  Conspicuous  developments  by  the 
company  in  later  years  have  included  municipal  pumping 
plants,  the  steam  turbine,  gas  engine,  long  lines  of  electrical 
machinery  and  the  application  of  electric  power  to  mines, 
mills  and  shop  drives  of  every  description.  With  respect 
to  hydroelectric  plants,  and  in  a  lesser  degree  to  several 
other  types  of  power  installations,  it  is  claimed  that  the 
Allis-Chalmers  Company  alone  enjoys  the  advantage  of 
being  able  to  offer  under  one  contract  complete  units  of 
its  own  design.  These  factors,  it  is  held,  are  to  be  con- 
sidered in  forming  a  conclusion  as  to  the  future  possibilities 
of  the  company.  It  is  obvious,  however,  that  the  present 
position  of  the  company  shows  that  the  dollars-and-cents 
value  of  the  prestige  or  "good-will"  of  the  constituent  com- 
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panics  was  overestimated,  and  thai  tlic  later  developments 
have  not  proved  profitable  under  existing  business  condi- 
tions. 

It  is,  nevertheless,  believed  by  those  who  are  in  closest 
touch  with  the  company's  affairs  and  presumably  the  best 
judges  of  its  possibilities  that  under  improved  general 
conditions  and  proper  management  it  would  be  practicable 
to  place  the  company  on  a  substantial  profit-earning  basis 
in  two  or  three  years,  or  in  less  time  should  there  be  a 
sufficient  revival  of  business  to  enable  the  company  to 
operate  to  full  capacity. 

First  among  the  necessary  steps  toward  this  end  is  the 
securing  of  additional  working  capital  in  permanent  form 
and  not  as  temporary  loans.  This  accomplished,  it  has 
been  suggested  that  as  a  means  of  economy  and  efficiency 
all  manufacturing  operations  be  centered  as  soon  as  possible 
at  the  West  Allis,  the  Cincinnati  and  possibly  the  Chicago 
Works  No.  2,  and  that  the  abandoned  plants  be  sold.  That 
the  company  devote  more  of  its  energies  to  standard  manu- 
facturing lines,  adopt  a  more  effective  and  less  expensive 
sales  system,  continue  the  curtailment  of  administrative  and 
general  expense  and  appoint  an  active  executive  committee 
of  Western  members  of  the  board  of  directors  are  also 
recommendations  now  under  consideration. 

In  view  of  the  suggested  centralization  of  the  company's 
manufacturing  operations,  a  word  in  regard  to  the  three 
preferred  plants  is  in  order.  The  West  Allis  establishment 
has  1,610,113  sq.  ft.  of  floor  space.  It  is  of  modern  con- 
struction and  well  located  geographically,  bordering  as  it 
does  on  a  developing  W'estern  country  and  having  both  rail 
and  lake  transportation.  The  principal  lines  of  manufac- 
ture at  West  Allis  are  steam,  gas,  blowing  and  pumping 
engines,  steam  and  hydraulic  turbines,  large  electrical  ap- 
paratus for  complete  units  of  prime  movers,  switchboards, 
condensers,  air  compressors  and  air  brakes. 

At  Cincinnati,  besides  the  Bullock  factory,  the  company 
has  a  plant  of  414,814  sq.  ft.  of  floor  space.  The  Bullock 
plant  is  also  of  large  capacity  and  well  situated  for  build- 
ing up  a  satisfactory  business  in  smaller  electrical  appa- 
ratus, of  which  a  specialty  is  now  being  made. 

The  Chicago  Works  No.  2,  with  nearly  400,000  sq.  ft. 
of  floor  space,  is  not  so  strictly  modern  as  the  others  men- 
tioned, but  is  of  sufficient  capacity  for  and  well  adapted  to 
the  building  of  mining   and   timber-preserving  machinery. 

With  anything  like  a  full  utilization  of  the  capacity  of 
the  West  Allis  plant,  the  company  could,  in  connection  with 
the  Cincinnati  and  Chicago  establishments,  handle  a  larger 
output  upon   a  very   economical  basis. 

Upon  some  such  foundation  as  this,  with  increased  work- 
ing capital  and  a  broad  constructive  yet  conservative  policy 
controlling  the  company's  affairs,  there  is,  it  is  believed, 
a  good  prospect  of  a  satisfactory  return  on  a  fair  valuation 
of  the   company's   assets. 


THE  TELEPHONE  AND  THE  SHERMAN    LAW. 


In  a  petition  forwarded  to  Attorney-General  George  W. 
Wickersham,  Mr.  George  Lambert,  Pelham,  N.  Y.,  claims 
that  a  telephone  trust  now  exists  in  violation  of  the  Sher- 
man anti-trust  law.  He  states  that  the  American  Tele- 
phone &  Telegraph  Company,  which  controls  the  Western 
Union  Telegraph  Company  and  eight  subsidiary  telephone 
companies  in  various  parts  of  the  United  States  and  is  one 
of  the  largest  financial  concerns  in  the  world,  having  capital 
approximating  $1,000,000,000,  now  dominates  the  telephone 
business  of  the  country.  He  claims  that  the  methods  em- 
ployed by  the  company  to  monopolize  the  telephone  busi- 
ness are  replete  with  manipulations  for  the  obvious  purpose 
of  obtaining  dominion  and  control  of  the  telephone  business 
of  the  country.  According  to  the  report  people  using  the 
telephone  service   in   cities   where  the   telephone   trust   has 


exclusive  franchises  are  obliged  to  pay  exorbitant  rates, 
thus  rendering  it  possible  for  the  trust  to  apply  the  ex- 
cessive profit  earned  in  that  class  of  cities  to  carrying  on 
warfare  against  independent  concerns  in  other  parts  of 
the  country.  The  petition  concludes  by  asking  that  the 
Department  of  Justice  institute  such  proceedings  as  may  be 
deemed  proper  to  effect  a  dissolution  of  the  company  under 
the  Sherman  law. 

Mr.  Theodore  N.  Vail,  president  of  the  company,  in  com- 
menting on  the  petition,  stated  that  any  act  of  the  company 
in  the  matter  of  acquiring  other  concerns  was  done  either 
after  a  direct  appeal  by  that  company  or  with  the  acquies- 
cence of  that  concern.  Every  act  was  passed  upon  favor- 
ably by  the  authorities  in  the  states  interested. 


Engineering  Congress  for  San  Francisco. 


The  movement  having  for  its  object  the  holding  of  an 
engineering  congress  at  San  Francisco  during  the  Panama- 
Pacific  International  Exposition  in  191 5  has  assumed  definite 
shape  and  a  committee  has  been  appointed  to  arrange  the 
details.  At  a  meeting  in  San  Francisco  on  Jan.  25,  attended 
by  twenty-seven  representatives  of  nine  national  societies, 
a  committee  on  permanent  organization  of  the  body  to  be 
known  as  the  International  Engineering  Congress  was 
chosen,  with  Prof.  W.  F.  Durand,  of  Leland  Stanford  Uni- 
versity, as  chairman  and  Mr.  Otto  von  Geldern  as  secretary. 
The  other  members  of  the  committee  are  Mr.  II.  A.  Lard- 
ner,  Mr.  F.  W.  Bradley,  Mr.  George  W.  Dinkie,  Prof.  C.  D. 
Marx,  Prof.  C.   B.  Wing  and  Prof.   S.   B.  Christy. 


Gas  and  Electric  Schedules  in  New  York. 


A  meeting  was  held  in  Albany,  N.  Y.,  on  Jan.  17  to 
consider  the  tentative  report  of  the  committee  on  gas  and 
electric  schedules  of  the  Second  Public  Service  District. 
The  meeting  was  attended  by  only  about  a  half  iozen 
officials  of  properties  in  addition  to  the  members  of  the 
committee.  As  formal  notice,  however,  had  been  sent  to 
all  of  the  companies  in  the  State  and  everybody  concerned 
had  been  given  an  opportunity  either  to  send  written  sug- 
gestions or  to  attend  the  meeting  and  submit  criticisms  of 
the  report,  it  was  felt  that  it  would  be  proper  to  pass  a 
resolution  in  regard  to  the  tentative  report  of  the  com- 
mittee. The  following  resolution  was  therefore  adoptefl 
unanimously : 

"Resolved,  that  the  meeting  express  its  general  approval 
of  the  report  as  submitted,  leaving  to  the  committee  the 
matter  of  correction  of  typographical  errors  and  the  mak- 
ing of  such  slight  changes  in  the  wording  of  the  report 
as  have  been  occasioned  by  suggestions  received,  and  that 
after  these  corrections  and  changes  have  been  made  th? 
report  be  submitted  to  the  Public  Service  Commission  of 
the  .Second  District." 


A.  I.  E.  E.  Panama  Trip. 


The  Institute  delegation  to  Panama  from  New  York 
sailed  at  noon  on  Jan.  17,  on  the  steamer  Almirantc.  the 
party  consisting  of  fifty-nine  members  and  guests.  The 
New  Orleans  party,  comprising  thirty-eight  members  and 
their  guests,  sailed  on  the  steamer  Cartago  on  Jan.  20.  at 
4  p.  m.     Ideal  weather  favored  both  parties  at  the  start. 

President  Dunn  appointed  Prof.  George  1'.  ."^cver  the 
official  head  of  the  delegation  in  place  of  Mr.  Severn  D. 
Sprong,  who  resigned  on  account  of  his  inability  tf>  par- 
ticipate in  the  trip. 

Through    the    courtesy    of    Col.    George    W.    Goethals, 
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U.S.A..  cliairinaii  aiul  cluct  ciii^iiici-r  ol  llic  Istliiniati  I  anal 
Commission,  a  complete  program  has  been  arran^jed  lor 
the  entertainment  of  the  party  while  at  the  Isthmus,  in- 
cluding daily  inspection  trips  to  dilTerent  parts  of  the  canal, 
a  reception  by  the  Tivoli  ("Inh  at  the  Hotel  Tivoli  and 
other  courtesies.  There  are  fifteen  memhers  of  the  Institute 
located  on  the  Isthmus,  who  will  meet  the  delegation  on 
arrival  and  .issist  in  making  the  visit  jirofitable  and  cnjoy- 
ahle. 

The  New  OrKaiis  part\  is  due  to  arrive  on  llu-  ntiirii 
tri|)  on  h'el).  6,  at  ()  a.  m.,  the  New  \'orl<  party  reliiniing  on 
I'cb.  8  at  J  p.  111. 


CIVIC    WORK    OF    CHICAGO    ILLUMINATING 
ENGINEERS. 


The  special  committee  of  the  Chicago  Section  of  the 
lUmiiiiiating  Engineering  Society  appointed  on  Dec.  20  to 
confer  with  the  city  authorities  on  the  hanging  of  the  new 
lo-amp  namiiig-arc  lamps  to  be  used  for  street  lighting  in 
that  city  reported  through  Chairman  J.  R.  Cravath  at  the 
meeting  of  Jan.  18.  A  temporary  installation  of  about  100 
lamps  is  in  position  under  service  test  in  the  downtown 
"Loop"  district,  and  the  lamps,  which  are  unusually  power- 
ful, have  been  hung  so  low  that  they  are  not  only  dazzling 
to  the  eyes,  but  less  efficient  as  light-giving  sources.  The 
committee  prepared  curves  showing  that  with  lamps  of  this 
type  spaced  200  ft.  apart  the  illumination  is  decidedly  better 
where  the  lamps  are  suspended  at  a  height  of  30  ft.  than  in 
the  case  of  the  20-ft.  or  less  suspension  of  the  temporary 
equipment.  In  addition  the  higher  lamps  are  not  so  hard 
on  the  eyes.  The  facts  were  submitted  to  Mayor  Harrison, 
who  referred  the  committee  to  City  Electrician  Carroll. 
Mr.  Carroll  did  not  atteqipt  to  dispute  the  reasoning  of  the 
committee,  but  said  that  the  installation  was  temporary  in 
character  and  that  the  methods  of  suspension  were  not  per- 
manent. He  promised  to  try  the  30-ft.  suspension,  but 
pointed  out  tliat  there  was  a  practical  difficulty  to  be  met 
in  trimming  lamps  placed  at  this  height,  as  his  experience 
w-ith  cut-outs  in  lowering  lamps  from  high  poles  had  been 
unsatisfactory.  The  matter  is  still  under  advisement. 
After  listening  to  Mr.  Cravath's  report  the  section  indorsed 
the  work  of  its  committee,  which  is  to  be  continued.  The 
original  committee  consisted  of  Mr.  Cravath,  Mr.  T.  H. 
Aldrich  and  Prof.  William  E.  Barrows.  At  the  meeting  of 
Jan.  18  Messrs.  George  C.  Keech.  A.  D.  Curtis  and  R.  F. 
Schuchardt  were  added  to  the  committee,  which  was  in- 
structed to  take  into  consideration  also  the  bad  efifects  of 
low-hanging  commercial  outdoor  arc  lamps. 


CANADA'S  CONSERVATION  COMMISSION. 


During  the  two  years  of  its  existence  the  Commission  of 
Conservation  of  the  Dominion  of  Canada  has  made  progress 
tending  toward  the  conservation  of  the  natural  resources 
of  the  country.  The  greater  part  of  the  work  of  the  Com- 
mission on  Water  and  Water-Powers  is  embodied  in  a  re- 
port prepared  by  Messrs.  L.  G.  Dennis  and  A.  V.  White. 
Their  work  recounts  the  general  economic  conditions  re- 
garding water  resources,  giving  comprehensive  and  detailed 
information  respecting  the  water-powers  of  each  province. 
The  data  include  the  head  of  the  fall,  the  amount  of  power 
now  developed,  the  amount  possible  of  development  and  the 
purposes  for  which  the  power  is  used,  wherever  this  in- 
formation is  available,  for  each  known  water-power  in 
Canada.  In  addition  a  summary  of  the  laws  of  each 
province  and  of  the  Dominion  governing  the  disposition  of 
water-powers  is  included.  The  commission  has  reported  on 
various  projects  for  the  development  of  water-powers  that 
have  come  up  before  Parliament,  and  on  grounds  of  public 


policy  has  opp(Jsed  many  applications  successfully,  notably 
that  of  American  capitalists  to  dam  the  St.  Lawrence  at 
Long  Sault  Kapids,  the  .St.  Lawrence  Power  Transmission 
Company's  project  and  the  application  of  the  Minnesota  & 
Ontario  Power  Company  to  import  energy  from  lort 
l'"rances,  t)iit.  In  all  cases  of  this  character  the  commission 
has  endeavored  to  follow  the  policy  it  has  laid  down  for 
itself  in  this  regard.  This  policy  may  be  briefly  summarized 
as  follows:  That  no  unconditional  titles  shall  be  given  to 
water-powers  in  Canada  and  that  every  grant  or  lease  of 
powers  shall  be  subject  to  the  following,  among  other,  con- 
ditions: (i)  Development  within  a  specified  time;  (2)  pub- 
lic control  of  rates;  (3)  a  rental  with  the  power  to  revise 
same  at  later  periods. 


PEORIA  ELECTRICAL  SHOW. 


The  first  electrical  show  of  Peoria,  111.,  was  opened  on 
Jan.  22,  to  last  a  week.  It  was  held  in  the  city's  Coliseum 
and  was  an  event  of  considerable  local  importance,  the  open- 
ing being  preceded  by  a  street  parade  and  Mayor  Woodruff 
of  Peoria  making  the  opening  speech.  The  show  was  not 
as  large  as  some,  but  it  fulfilled  its  purpose  well  as  a  bright 
and  attractive  educational  exhibit.  A  small  admission  fee 
was  charged.  The  larger  electrical  manufacturing  con- 
cerns did  not  exhibit,  but  there  was  a  wide  variety  of  lamps, 
fixtures,  heating  and  cooking  appliances  and  other  domestic 
apparatus.  A  central  feature  was  a  column  wound  with 
bare  wire,  and  to  the  person  making  the  best  guess  on  the 
weight  of  the  wire  in  pounds  a  prize  was  awarded.  There 
was  also  an  exhibit  of  amateur  electrical  apparatus  made 
by  schoolboys,  with  prizes  for  the  best.  Adams  Street, 
near  the  Coliseum,  was  made  distinctive  at  night  by  special 
electric-light  decorations. 

The  exhibition  of  greatest  technical  interest  was  that  of 
the  National  Bureau  of  Standards,  of  Washington,  D.  C, 
which  also  made  displays  at  the  recent  New  York  and  Los 
Angeles  electrical  shows.  This  exhibit  was  on  educational 
lines.  There  were  copies  of  the  fundamental  electrical 
standards,  as  the  mercury  ohm,  the  Weston  normal  cell  and 
the  silver  voltameter,  and  secondary  resistance  standards 
of  various  denominations,  as  well  as  standards  of  inductance 
and  capacity  and  photometric  standards.  Apparatus  was 
shown  for  the  precise  comparison  of  resistance  standards 
by  the  Kelvin  double-bridge  method.  There  was  a  working 
demonstration  to  show  the  train  of  operations  from  funda- 
mental standards  through  secondaries  to  the  calibration  of 
ammeters,  voltmeters,  wattmeters  and  watt-hour  meters. 
The  potentiometer  method  is  used,  employing  a  new  type  of 
Brooks  deflection  potentiometer.  An  interesting  frequency 
meter  was  shown  and  also  a  large  collection  of  photographs 
of  buildings  and  apparatus  as  well  as  the  numerous  publica- 
tions of  the  bureau.  In  one  small  frame  were  vacuum  tubes 
containing  five  rare  elementary  gases  occurring  in  the 
atmosphere  in  very  small  quantities,  as  argon,  neon,  helium, 
etc.  Each  of  these  gave  its  characteristic  spectrum  when 
excited  by  a  small  current  of  electricity  at  about  6ooo  volts. 
Experiments  of  this  nature,  which  are  very  interesting,  are 
made  in  the  effort  to  obtain  a  monochromatic  light  to  be 
used  in  measuring  the  wave-length  of  light  to  the  end  of 
calculating  the  length  of  the  standard  meter  with  greater 
exactness.  The  exhibit  also  contained  magnetic-test  speci- 
mens and  specimens  showing  the  electrolytic  corrosion  of 
steel  embedded  in  concrete.  Dr.  Frank  A.  Wolff,  assistant 
physicist  of  the  National  Bureau  of  Standards,  was  in 
charge  of  this  scientific  collection. 

Perhaps  the  most  conspicuous  exhibit  was  that  of  the 
Peoria  Gas  &  Electric  Company,  which  was  centrally  located 
and  handsomely  decorated.  Here  were  shown  heating  and 
cooking  apparatus  made  by  the  Westinghouse,  General  Elec- 
tric and  American  companies,  Holophane  glassware,  Dietz 
electric    washing    machines,    Hughes    and    other    electric 
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ranges,  1912  model  fans  and  many  other  appliances.  A 
central  and  popular  feature  was  a  Simplex  electric  oven 
with  glass  sides,  wherein  marshmallows  were  toasted  on 
crackers  and  handed  out  to  visitors  by  young  lady  at- 
tendants. 

Among  other  exhibitors,  direct  or  through  others,  were 
the  Clinton  Sign  Company,  Clinton,  la. ;  C.  E.  Stapp  Elec- 
tric Company,  Peoria;  International  Correspondence 
Schools,  Scranton;  Judd  Laundry  Machine  Company, 
Chicago;  Copeman  Electric  Stove  Company,  Flint,  Mich.; 
Illinois  h'-icctric  Company,  Peoria;  Robbins  &  Myers  Com- 
pany, Springfield.  Ohio;  Strombcrg-Carlson  Telephone 
Manufacturing  Company,  Rochester,  N.  Y. ;  Interstate  In- 
dependent Telephone  &  Telegraph  Company,  Peoria ; 
Palmer  I-Llectric  Company,  Peoria;  h'ostoria  Incandescent 
Lamp  Company,  Fostoria,  Ohio;  Pelouze  Electric  Heater 
Company,  Chicago ;  Mills  Electric  Company,  Peoria ; 
Thordarson  Electric  Company,  Chicago;  Chicago  Fuse 
Manufacturing  Company,  Chicago;  Chicago  Electric  Vibra- 
tor Company,  Chicago;  M.  Klein  &  Sons,  Chicago;  W. 
Douglas  Woolley,  St.  Louis ;  Richmond  Sales  Company, 
New  York;  C.  H.  Macdonald  Company,  Peoria;  Hurley 
Machine  Company,  Chicago;  Anderson  Electric  Car  Com- 
pany, Detroit;  Joseph  Barnett  &  Company,  Riverside,  la.; 
Electric  Storage  Battery  Company,  Philadelphia,  and  Peoria 
Electric  Fixture  Company,  Peoria. 

During  the  show  Prof.  Morgan  Brooks,  of  the  University 
of  Illinois,  delivered  popular  lectures  on  illumination.  The 
annual  convention  of  the  Illinois  Independent  Telephone 
Association  was  held  in  conjunction  with  the  show  on  Jan. 
24.  Mr.  Leroy  A.  Mills  was  the  general  manager  of  the 
Peoria  Electrical  Show. 


AMERICAN  INSTITUTE  OF  ELECTRICAL  EN- 
GINEERS' AFFAIRS. 


At  the  monthly  meeting  on  Jan.  12  of  the  American 
Institute  of  Electrical  Engineers  eighty-six  associates  were 
elected,  one  associate  transferred  to  full  membership  and 
seventy  students  enrolled.  A  by-law  was  adopted  extending 
student  membership  to  post-graduate  students  in  electrical 
engineering.  As  announced  last  week  in  these  columns,  the 
Edison  gold  medal  was  awarded  to  Mr.  George  Westing- 
house,  and  Mr.  F.  L.  Hutchinson  was  appointed  secretary 
of  the  Institute  in  succession  to  Mr.  Ralph  W.  Pope,  now- 
honorary  secretary.  The  appointment  was  announced  of  a 
committee  on  electrophysics  with  the  following  member- 
ship: Messrs.  E.  B.  Rosa,  chairman;  E.  P.  Hyde,  M.  Mac- 
Laren,  E.  L.  Nichols,  Harold  Pender,  M.  I.  Pupin,  LI.  J. 
Rvan.  S.  Sheldon,  C.  P.  Steinmetz,  J.  B.  Whitehead,  V.  A. 
Wolff,  Jr. 

MEETINGS  AND  SECTIONS 

A  by-law  was  adopted  setting  forth  that  the  principal 
work  of  a  section  shall  be  the  holding  of  regular  meetings 
for  the  presentation  and  discussion  of  papers  on  matters 
relating  to  electricity  and  to  the  allied  arts  and  sciences, 
but  that  no  action  which  may  purport  to  represent  the 
l)olicy  or  organization  of  the  Institute,  or  of  any  section, 
shall  be  published  or  communicated  to  any  party  or  parties 
who  are  not  members  of  the  Institute  without  the  approval 
of  the  board  of  directors. 

On  the  recommendation  of  the  sections  committee, 
authority  was  granted,  in  response  to  the  petition  of  mem- 
bers in  Indianapolis  and  nearby  towns  of  Indiana,  to  estab- 
lish an  Indianapolis-Lafayette  section. 

The  programs  for  the  special  high-tension  meeting  in 
New  York  on  March  8  and  the  special  railway  meeting  on 
April  5  were  reported  to  contain  so  much  in  the  way  of 
important  papers  and  discussions  that  afternoon  in  addition 
to  evening  sessions  w-ere  authorized. 

Upon  request  of  the  Schenectady  Section,  a  general  In- 


stitute meeting  to  be  held  at  Schenectady  early  in  May 
on  a  date  to  be  determined  later  by  the  meetings  and  papers 
connnittee  was  authorized. 

NEW  GRADE  OF  MEMBERSHIP. 

The  amendments  to  the  constitution  previously  adopted  at 
the  December  directors'  meeting  were,  after  receiving  cer- 
tain modifications,  finally  adopted  by  the  unanimous  vote 
of  the  board  for  submission  in  due  course  to  the  vote  of  the 
membership.  Great  interest  is  attached  to  these  amend- 
ments among  technical  societies  and  learned  bodies  not  only 
in  this  country  but  abroad. 

The  Institute  has  long  been  in  a  somewhat  anomalous 
position  in  having  only  10  per  cent  of  its  membership  in  the 
grade  of  full  member,  while  90  per  cent  of  its  membership, 
although  consi.sting  very  largely  of  professional  electrical 
engineers,  have  been  in  the  grade  of  associate.  For  four 
successive  years  an  attempt  has  been  made  to  correct  this 
condition  by  establishing  an  additional  grade  of  member- 
ship for  that  part  of  the  present  associate  membership  that 
is  professional  and  technical  and  equipped  with  a  certain 
degree  of  experience,  leaving  for  the  grade  of  associate 
that  part  of  the  membership  which  is  not  equipped  with  this 
experience  and  for  which  the  present  qualifications  pre- 
scribed in  the  constitution  are,  to  quote  from  the  constitu- 
tion, "a  person  not  less  than  twenty-one  years  of  age  who 
is  interested  in  or  connected  with  the  study  or  application 
of  electricity,"  which  qualifications  were  intended  to  be 
broad  enough  to  apply  to  large  numbers  of  non-professional 
members  and  others  who,  although  professional,  have  only 
begun  their  experience.  The  demand  for  a  reformation 
of  the  classification  of  membership  has  been  constant  and 
growing  with  the  growth  of  the  Institute,  and  has  merely 
followed  the  precedent  in  the  other  great  engineering  and 
technical  societies  of  this  country  and  Great  Britain,  all  of 
which  have  already  more  than  two  grades. 

The  successive  committees  on  additional  grade  of  mem- 
bership appointed  during  the  past  four  years  have  carefully 
studied  the  question,  and  the  present  amendments  are  the 
result  of  their  successive  labors.  So  difficult  was  the  ques- 
tion of  what  name  to  give  the  new  grade,  and  so  great  was 
the  confusion  among  some  of  the  names  proposed,  as  well 
as  among  the  corresponding  names  in  other  societies,  where 
the  terms  member,  associate,  associate  member  are  de- 
pendent for  their  significance  upon  whether  they  are  written 
with  a  capital  or  a  small  letter,  that  the  committee  decided 
to  follow  the  precedent  of  the  American  Institute  of  Archi- 
tects, the  American  Association  for  the  Advancement  of 
Science  and  several  other  important  American  societies,  in 
addition  to  the  precedent  set  by  a  large  number  of  British 
societies,  and  to  employ  the  designation  "fellow"  for  the 
highest  grade.  This  is  to  be  accompanied  by  the  designa- 
tion "member"  for  the  normal  grade  and  by  the  designa- 
tion "associate"  for  the  general  grade. 

The  new  grading  gives  opportunity  for  increasing  the 
standard  of  the'  highest  grade,  which,  under  the  present 
system  of  two  grades,  has  been  impossible  without  doing 
injustice  to  many  members  whose  training  and  professional 
attainments  entitle  them  to  rank  in  some  other  grade  than 
that  of  associate.  This  increase  of  standard  for  the  highest 
grade  is  made  in  the  requirement  of  ten  years'  experience 
where  formerly  five  years'  experience  was  all  that  was 
necessary,  and  along  with  the  increased  length  of  ex- 
perience goes  an  increase  of  dues  and  of  life  membership 
fees. 

The  grade  of  member  retains  the  requirement  of  five 
years'  experience,  but  does  not  insist  on  the  former  length 
of  time  required  for  responsible  charge  of  work,  provided 
the  member  is  qualified  to  take  such  responsibility.  The 
dues  for  this  grade  of  membership,  to  which  will  be  trans- 
ferred a  large  portion  of  the  present  grade  of  associate, 
remain  unchanged,  as  do  also  the  dues  for  and  the  quali- 
fications for  the  grade  of  associate. 
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No  distincti(m  is  made  bflwccu  associates,  members  ami 
fellows  ill  the  right  to  vote,  each  casting  one  ballot  as 
formerly. 

riie  boanl  of  dirrctors  iiistriuird  tlu*  |)i(."sidt'iii  over  ils 
name  to  semi  to  all  the  members  a  letter  e.\i)lanatory  ot  tin- 
details  of  the  new  arrangement. 

The  board  confirmed  its  action  of  a  month  ago  in  unani- 
mously adopting  aiiollur  amendment  to  the  constitution 
providing  for  the  apijointment  of  the  secretary  by  the  board 
insteail  of  his  election  by  the  membership,  which  amend- 
ment will  be  presented  to  the  membership  for  its  considera- 
tion at  the  same  time  as  the  amendment  above  referred  to 
providing   for  an  additional  grade  of  membership. 

HONOkAKV   MKMIlKkS. 

In  accordance  with  the  provision  of  the  constitution  by 
which  honorary  members  may  be  chosen  from  among  those 
who  have  rendered  acknowledged  eminent  service  to  elec- 
trical engineering  or  its  allied  sciences,  provided  they  arc 
proposed  by  ten  members  and  elected  by  the  unanimous 
vote  in  writing  of  all  the  members  of  the  board  of  directors, 
Prof.  Andre  Blondel,  of  Paris,  France;  Mr.  C.  E.  L. 
Brown,  of  Baden,  Switzerland;  Prof.  Dr.  Emil  Budde,  of 
Berlin,  Germany;  Mr.  Sebastian  Ziani  de  Ferranti,  of  Lon- 
don, England,  and  Prof.  Antonio  Pacinotti,  of  Pisa,  Italy, 
were  elected  honorary  members.  These  are  the  first  names 
to  receive  the  distinction  of  honorary  membership  since 
1892.  They  were  proposed  by  Messrs.  L.  A.  Ferguson,  A. 
E.  Kennclly,  John  W.  Lieb,  Jr.,  C.  O.  Mailloux,  Samuel 
Sheldon,  Henry  G.  Stott,  Elihu  Thomson,  W.  D.  Weaver, 
Schuyler  Skaats  Wheeler  and  James  Gilbert  Wh^te. 

SAN   FR.'VNCISCO    I\TERX.\TI0NAL   EI.ECTRICAI.   CONGRESS. 

The  president  was  authorized  to  appoint,  with  the  ap- 
proval of  Chairman  Charters,  of  the  San  Francisco  Section, 
Messrs.  H.  A.  Lardner,  chairman ;  S.  J.  Lisberger  and 
George  R.  Murphy  a  special  conference  committee  to  attend 
the  conference  of  representativ.es  of  the  national  engineer- 
ing societies  and  local  societies  at  San  Francisco  on  Jan.  15 
called  to  take  steps  to  organize  a  general  engineering  con- 
gress to  be  held  during  the  early  part  of  the  summer  of 
191 5.  Instructions  were  given  to  the  committee  that  while 
the  Institute,  on  account  of  the  terms  under  which  it  was 
authorized  by  the  International  Electrotechnical  Commis- 
sion and  the  International  Electrical  Congress  of  Turin  to 
hold  an  international  electrical  congress  at  San  Francisco 
in  September,  191 5,  was  not  able  to  consider  the  combining 
of  the  general  engineering  congress  with  the  electrical  con- 
gress, it  desired  to  participate  in  the  general  engineering 
congress  as  it  had  done  in  St.  Louis  in  1904,  and  to  support 
in  every  way  the  interests  of  the  exposition  and  of  the 
Pacific  Coast  members. 


MEETING  OF  EMPIRE  STATE  ASSOCIATION. 


A  meeting  of  the  Empire  State  Gas  &  Electric  Associa- 
tion was  held  at  the  Iroquois  Hotel,  Bufifalo,  N.  Y.,  on 
Jan.  24  to  consider  the  subjects  of  joint  use  of  poles  and 
railroad  crossings.  The  following  resolution  was  passed 
by  the  executive  committee  of  the  association  on  Jan.  16: 

"Resolved,  that  the  executive  committee  commend  to  the 
favorable  consideration  of  the  member  companies  the  speci- 
fications for  overhead-line  construction  contained  in  the 
report  of  the  committee  on  overhead-line  construction  of 
the  National  Electric  Light  Association  submitted  at  the 
convention  of  that  association  in  June,  191 1.  These  specifi- 
cations set  out  with  great  clearness  and  particularity  a 
high  standard  of  practice  which,  in  the  opinion  of  the 
executive  committee,  should  be  regarded  as  a  standard  to- 
ward which  the  companies  should  strive.  Local  conditions 
or  special  considerations  may,  however,  in  particular  cases 


make  the  adoption  of  the  reconmieiidatioiis  of  the  report, 
in  whole  or  in  part,  imjjracticable  or  inadvisable,  and  non- 
compliance therewith  in  such  cases  would  not  necessarily 
be  bad  practice.  Upon  the  whole,  however,  we  consider 
the  report  as  embodying  the  best  standard  of  overhead-line 
construction  which  has  been  suggested  and  reconnnend  its 
indorsement  with  the  qualifications  hereinbefore  set  forth. 
We  further  reconnnend  that  the  matter  of  the  form  of 
agreement  for  the  joint  occupancy  of  poles  be  referred  to 
the  executive  committee  with  instructions  to  sid)mit  one 
or  more  forms  for  adoption  at  a  later  meeting." 

The  committee  on  arrangements  for  this  meeting  con- 
sisted of  Messrs.  H.  W.  Peck,  chairman;  M.  G.  Kennedy 
and  G.  T.  Macbeth. 
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Ohio  Electric  Light  Association  Convention. 


The  eighteenth  annual  convention  of  the  Ohio  Electric 
Light  Association  will  be  held  at  the  Breakers  Hotel,  Cedar 
Point,  Ohio,  on  July  16-19.  The  following  papers  will  be 
presented:  Purification  of  Sewage  by  Electricity,  by  Prof. 
F.  C.  Caldwell,  Columbus ;  The  Supply  of  Electric  Energy 
to  Rural  Districts,  by  Mr.  O.  H.  Hutchings,  Dayton ;  Resi- 
dential Business,  by  Mr.  Julius  Theobold,  East  Liverpool; 
The  Public  Utility  and  Its  Relation  to  the  Public,  and  the 
Public's  Relation  to  It,  by  Mr.  D.  L.  Gaskell,  Greenville; 
Joint-Pole  Line  Construction,  by  some  officer  of  the  Toledo 
Railway  &  Light  Company.  There  will  be  reports  of  com- 
mittees on  electric  transmission,  meters,  insurance  and  costs. 
One  of  the  prominent  features  of  the  gathering  will  be  an 
exhibit,  for  which  no  charge  will  be  made  to  members  of 
the  association  or  to  firms  that  advertise  in  the  souvenir 
program.    It  is  expected  that  the  attendance  will  reach  500. 


WESTERN  ASSOCIATION  OF  ELECTRICAL 
INSPECTORS. 


At  the  opening  session  of  the  annual  meeting  of  the 
Western  Association  of  Electrical  Inspectors,  held  at  Mil- 
waukee on  Jan.  23,  24  and  25,  there  was  an  attendance  of 
seventy-five  electrical  men  and  inspectors.  The  address  of 
welcome  to  the  city,  which  was  delivered  by  Mayor  Emil 
Seidel,  was  responded  to  by  Mr.  James  Bennett,  Montreal, 
second  vice-president  of  the  association.  In  his  presidential 
address  Mr.  V.  H.  Tousley,  Chicago,  directed  attention  to 
the  increasing  influence  and  usefulness  of  the  body. 

The  report  of  the  secretary,  Mr.  W.  S.  Boyd,  Chicago, 
showed  the  association  to  be  in  a  flourishing  condition. 

The  report  of  the  committee  on  underground  systems, 
which  was  presented  by  Chairman  H.  T.  Wreaks,  New 
York,  contained  specifications  relating  to  subway  construc- 
tions and  pointed  out  the  limiting  safe  stresses  when  pulling 
in  cable. 

"The  Protection  of  Buildings  Against  Lightning"'  was 
the  subject  of  a  paper  by  Mr.  H.  B.  Long,  Nashville,  Tenn., 
in  which  was  cited  the  large  annual  loss  of  life  and  prop- 
erty from  lightning.  Descriptions  w^ere  given  of  various 
protective  methods.  The  paper  was  discussed  by  Messrs. 
Dana  Pierce,  Chicago;  W.  J.  Canada,  Denver;  \\'aldemar 
Michaelson,  Omaha,  and  Emil  Anderson,  Minneapolis. 

New  wire  specifications,  date  of  enforcement,  disposal 
of  old  stock,  etc.,  were  discussed  by  Messrs.  H.  T.  Wreaks, 
James  Bennett,  W.  J.  .Canada,  W.  Michaelson,  E.  Ander- 
son, F.  G.  Dustin,  Minneapolis,  and  R.  J.  Swain,  St.  Boni- 
face, Canada.  The  association  approved  a  motion  urging 
district  inspectors  who  have  not  already  so  ruled  to  require 
the  new-specification  wire  in  sizes  up  to  and  including  No.  i 
after  April  15  and  in  all  sizes  after  July  i,  1912.  Methods 
of   improving   the    work    of    inspection   were   discussed   in 
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detail  by  Messrs.  W.  S.  Boyd,  James  Bennett,  !•".  B.  Daniel, 
V.  R.  Tousley,  II.  T.  Wreaks,  B.  W.  Clark,- Detroit ;  J.  U. 
Fenton,  St.  Louis,  and  L.  M,  Taylor,  Dallas. 

On  the  evening  of  Jan.  23  a  banquet  was  served  at  the 
Republican  House,  with  Mr.  W.  S.  Boyd  as  toastmaster. 
Responses  were  made  by  Messrs.  W.  Michaelson,  F.  G. 
Dustin,  L.  B.  Long,  J.  Bennett,  W.  J.  Canada,  J.  S.  Mahan, 
R.  J.  Swain,  L.  A.  Bailey,  G.  A.  Saylor,  H.  T.  Wreaks, 
August  Rebhan,  J.  Fenton,  Loyal  Durand  and  Fred.  Steel. 

In  a  paper  on  the  grounding  of  secondary  circuits  Mr. 
W.  J.  Canada  outlined  the  history  of  the  development  of 
electric  distributing  circuits  and  methods  for  protecting 
them  against  abnormal  conditions.  The  grounding  of 
secondary  circuits,  which  was  early  recognized  by  engineers 
as  a  possible  method  of  minimizing  life  and  fire  hazards, 
was  later  permitted  by  the  Underwriters,  and  probably  will 
some  day  be  required  by  the  National  Electrical  Code. 
Experience  shows  that  a  normal  ground  is  no  more  hazard- 
ous to  life  or  property  than  a  supposed  ungrounded  condi- 
tion. In  fact,  many  operating  companies  recognize  the  un- 
grounded secondary  as  a  fire  and  life  hazard  which  does 
not  exist  with  grounded  secondaries.  The  author  remarked 
that  the  National  Electric  Light  Association  is  just  now  a 
stumbling  block  to  the  early  settlement  of  the  grounding 
question  by  requiring  that  secondaries  operating  at  emfs 
above  150  volts  be  kept  free  from  ground,  but  those  below 
150  volts  must  be  grounded,  and  claimed  that  the  assump- 
tion that  at  an  emf  somewhere  between  no  volts  and  220 
volts  a  circuit  becomes  dangerous  to  life  is  evidently  fal- 
lacious. The  hazard  increases  with  the  voltage,  and  the 
reliance  on  an  absence  of  ground  connection  on  a  circuit 
creates  a  false  sense  of  security. 

Mr.  Canada  claimed,  in  concluding  the  presentation  of 
his  paper,  that  properly  grounded  secondaries  form  a 
thorough  safeguard  against  the  entrance  of  high  voltages 
from  every  source  on  the  wiring  in  a  building,  prevent 
personal  injury,  fires  and  meter  troubles  and  minimize 
lamp  burnouts  and  transformer  break-downs.-  Grounding 
introduces  no  known  troubles  not  already  existing  either  in 
life  hazard,  fire  hazard,  prejudice  to  building  piping  sys- 
tems or  operating  difficulties,  and  increases  none.  It  is 
effective  in  proportion  to  its  thoroughness.  Thorough 
grounding  entails  numerous  good  easily  inspected  ground 
connections  placed  close  to  the  buildings  to  be  protected. 
Grounding  is  equally  desirable  as  a  protection  against 
undesigned  voltages  on  all  secondary  circuits  irrespective 
of  the  voltage,  and  should  not  be  prohibited  by  the  National 
Electrical  Code  rule  because  of  the  very  slight  current 
that  may  be  produced  through  ground  connections. 


THE  STORAGE-BATTERY  CAR. 


At  the  regular  meeting  of  the  Electric  Vehicle  Associa- 
tion of  America  held  in  New  York  Jan.  23  Mr.  H.  E.  Pratt. 
of  the  Gould  Storage  Battery  Company,  New  York,  pre- 
sented a  paper  on  "The  Storage-Battery  Car."  After 
giving  a  brief  history  of  the  early  storage-battery  cars,  the 
author  described  the  equipment  of  the  Third  Avenue  Rail- 
road Company,  of  New  York,  upon  which  his  paper  was 
based.  At  the  present  time  this  company  has  a  total  of 
sixty-five  storage-batterv  cars  in  operation  on  its  iioth 
Street  and  Twenty-eighth  and  Twenty-ninth  Streets  cross- 
town  lines  and  on  the  .Xvenue  B  division.  Up  to  Jan.  15. 
1912,  the  average  mileage  made  by  the  original  thirty-two 
cars  installed  in  September  and  October,  1910,  was  approxi- 
mately 20,000  miles  per  car. 

The  cars  operated  by  the  Third  Avenue  Railroad  Com- 
pany are  of  the  single-truck  type.  The  length  over  all  is 
26  ft.  ij^  in.,  the  width  of  the  body  is  7  ft.  6  in.  and  the 
height  over  all  is  10  ft.  4^  in.  The  seating  capacity  of  the 
car  is  twenty-eight,  and  it  weighs,  withoyt  passengers  but 


fully  equipped,  7  tons.  Two  General  Electric  series  motors 
rated  at  30  amp  and  1 10  volts  are  used  on  each  car.  The 
controllers  are  of  the  series-parallel  type,  arranged  for 
operation  from  either  end.  Double  ball  or  roller  bearings 
are  used  on  the  wheels,  and  the  motors  are  equipped  with 
ball  bearings.  The  cars  are  lighted  by  tungsten  lamps,  and 
the  batteries  are  placed  under  the  car  seats  in  a  specially 
ventilated  compartment. 

While  the  battery  in  the  original  car  consisted  of  forty- 
four  cells  of  29-plate  Gould  high-capacity  type  with  an 
amp-hour  capacity  of  420,  the  number  of  cells  in  the  later 
cars  was  increased  to  fifty-eight.  Under  regular  operating 
conditions  the  average  speed  of  the  car  is  7  miles  an  hour, 
and  the  maximum  speed  on  a  level  track  is  15  miles  an  hour. 
Runs  of  from  92  to  105  miles  are  of  daily  occurrence.  The 
energy  consumption  of  the  cars  is  remarkably  low,  varying 
from  60  to  70  watt-hours  per  ton-mile.  This  figure,  of 
course,  depends  to  some  extent  upon  the  care  and  skill  of 
the  motorman  in  handling  the  controller  and  brakes,  and 
the  company  has  installed  amp-hour  meters  in  all  of  the 
cars  in  order  that  a  record  of  the  performance  of  each 
motorman  and  car  may  be  had. 

The  energy  for  charging  the  batteries  is  obtained  from 
the  Kingsbridge  generating  station  over  high-tension  lines 
and  transformed  at  the  car  barns.  Including  the  loss  in 
transmission,  transforming  and  battery  efficiency,  the  actual 
energy  consumed  averages  between  0.9  kw-hour  and  i.i  kw- 
hours  per  car-mile.  The  cost  of  operating  the  cars,  exclu- 
sive of  platform  expenses,  is  approximately  7  cents  per 
car-mile,  this  figure  including  energy  at  i  cent  per  kw-hour, 
battery  maintenance,  oil  or  grease  and  repairs  to  the  me- 
chanical and  electrical  parts.  While  this  cost  is  consider- 
ably lower  than  that  of  the  cars  operated  on  underground 
conduit  lines,  it  should  be  borne  in  mind  that  the  latter  are 
considerably  heavier  and  also  have  greater  passenger-carry- 
ing capacity. 

The  thin-plate,  high-capacity  battery  developed  by  the 
Gould  Storage  Battery  Company,  according  to  the  author, 
has  shown  outputs  as  high  as  14  watt-hours  per  pound  of 
plate.  It  was  expected  that  increased  capacity  would  result 
from  the  increased  number  of  plates,  but  the  total  number 
of  discharges  which  could  be  obtained  would  be  correspond- 
ingly reduced.  The  decreased  discharge  rate  per  plate  is 
a  factor  tending  toward  an  increase  of  plate  life,  but  this 
advantage  appears  to  have  been  offset  to  some  extent  by  the 
shedding  of  active  material  of  usual  positive  plate  composi- 
tions. A  harder  plate  composition  seemed  to  present  the 
difficulty  of  deficient  capacity.  The  mass  of  the  plate  is 
e.xtremely  hard  originally,  and  when  developed  a  superficial 
area  onlv  becomes  softened,  the  interior  still  remaining  in 
the  original  hard  state.  The  capacity  of  the  plate  results 
almost  entirely  from  this  softened  outside  layer,  and,  as  this 
wears  off  in  the  form  of  sediment  with  the  continued  use 
of  the  battery,  the  surface  of  the  remaining  mass  of  mate- 
rial becomes  active.  The  plate  thus  retains  its  capacity  as 
long  as  any  of  the  hard  core  is  present,  and  it  has  excep- 
tional wear-resisting  qualities.  With  a  plate  of  this  nature 
the  life  can  be  figured  in  total  amp-hours,  instead  of  the 
number  of  charges  and  amount  of  overcharge.  As  is  prob- 
ably well  known,  the  Gould  battery  is  of  the  Plante  type. 

The  paper  was  discussed  by  Messrs.  T.  F.  Mullaney, 
Walter  Quinn.  J.  M.  Gallagher.' W.  E.  Winship,  A.  B.  Lisle, 
F.  W.  Smith  and  R.  M.  Lloyd. 

Mr.  .Mullaney  told  of  the  experience  of  the  Third  .\venue 
Railroad  Company  with  the  gasoline-electric  car,  which 
operated  successfully  for  seven  or  eight  months  on  its  cross- 
town  lines,  but  was  discarded  owing  to  the  high  operating 
and  maintenance  costs.  He  said  that  the  company  has  a 
contract  with  the  Gould  .Storage  Battery  Company  to  main- 
tain the  batteries  at  so  much  per  car-mile.  The  company 
has  never  yet  failed  to  get  over  100  miles  on  a  single  charge 
out  of  the  battery,  and  from  60  to  70  miles  is  required  for 
a   day's  work,   so  that   the  company   must   have   a   battery 
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With  rivsiTVc  power  for  rnuij^rmir.s.  Uii  ilic  lioisr  r;irs  si.X 
.shifts  of  Imrsf.s  a  day  arc  required,  .so  that  the  coinpari-son 
bctuii-n  thi-  operating  costs  is  very  favorable,  i'l.xperinieiits 
are  \w'\u^  made  with  oil  stoves  for  healing  the  cars,  the 
stoves  being  placed  under  the  body  of  the  car.  So  jjleased 
lias  the  company  been  with  the  storage  battery  car  that  it 
has  placed  in  operation  at«)rage-battery  snow  plows  and 
four  storage  battery  emergency  wagons.  During  the  recent 
snowstorms  in  New  York  the  storage-battery  car  was  the 
only  one  not  giving  trouble.  One  set  of  balleries,  Mr. 
Muilaney  said,  has  given  21,000  miles  so  far,  Mr.  Lloyd, 
of  the  (ieneral  Vehicle  Company,  told  of  a  storage-battery 
car  which  had  been  shipped  to  California  and  will  operate 
on  tracks  i)art  of  the  time  and  on  the  roads  the  rest  of  the 
time,  lie  also  told  of  the  use  of  storage-battery  locomo- 
tives in  the  new  water-supply  timiu'ls  at  present  being  con 
structed   uniler    New   ^'ork    City. 


MEETING     OF     MAINE    ELECTRIC    ASSOCIATION. 


The  regular  quarterly  meeting  of  the  Maine  I'liectric 
Association  was  held  at  Armory  Hall,  Bath,  Me.,  on  Jan. 
18.  with  President  Phnnmer  in  the  chair.  About  eighty 
persons  were  in  attendance.  Pai)ers  were  read  by  Mr.  A.  H. 
.Abbott,  of  the  General  Electric  Company,  l^oston,  on  "The 
Ozonator,"  and  by  Mr.  H.  \V.  Eells,  superintendent  of  the 
Portland  Electric  Company,  on  "New-Business  Cietting." 
Mr,  Eells  reviewed  the  economic  importance  of  carrying 
heavy  loads  upon  central-station  systems  and  voiced  the 
need  of  a  continuous  new-business  campaign.  He  criticised 
the  policy  of  locating  the  company  office  in  an  obscure 
part  of  the  city  and  said  that  it  should  be  practically  as 
accessible  as  the  corner  drug  store,  properly  fitted  up,  and 
not  situated  in  some  inferior  building  cast  off  by  all  the 
progressive  elements  in  the  community.  The  convenience 
of  the  telephone  cannot  offset  the  value  of  a  face-to-face 
interview.  Seasonable  appliances  rather  than  a  varied  lot 
of  fixtures  and  devices  should  be  displayed.  If  a  company 
cannot  aft'ord  to  carry  in  stock  any  of  the  larger  and  more 
expensive  apparatus,  any  prospective  customer  for  whom 
such  apparatus  has  been  purchased  would  undoubtedly  con- 
sent to  the  exhibition  of  his  equipment  for  a  day  or  so, 
with  a  suitable  display  card.  In  this  way  double  advertising 
is  accomplished  and  the  interest  of  competitors  aroused. 
Shop-worn  appliances  and  disorderly  appearances  in  the 
office  should  be  avoided.  The  office  should  not  be  allowed 
to  become  a  lounging  place  for  employees  when  off  duty. 
Mr.  Eells  said  that  in  carrying  forward  publicity  work  in 
a  small  town  which  cannot  support  a  daily  paper  the  period 
intervening  between  the  issues  of  a  weekly  journal  is  too 
long  to  hold  the  interest  of  the  reader  in  a  closely  related 
series  of  advertisements  or  talks.  One  satisfactory  scheme 
is  to  carry  on  a  series  of  advertisements  in  which  the  atten- 
tion of  the  reader  is  first  attracted  by  some  clever  discussion 
of  the  benefits  of  electrical  service,  followed  by  a  list  of  re- 
cent customers  whose  requirements  are  similar.  By  pub- 
lishing a  list  from  time  to  time  of  the  business  men  who 
are  using  electric  power  the  interest  of  the  public  in  watch- 
ing the  list  grow  can  be  aroused.  The  merchants  included 
appreciate  the  free  advertising,  and  others  are  stimulated 
to  become  more  progressive. 

The  author  estimates  that  one  solicitor  can  handle  from 
15,000  to  20,000  inhabitants.  In  towns  of  less  than  15,000 
the  manager  must  personally  conduct  the  work  of  new- 
business  getting,  with  the  assistance  of  a  meter  calibrator 
or  other  technical  employee  to  facilitate  tests  and  demon- 
strations. The  value  of  personal  acquaintance  is  reflected 
in  high  net  earnings  per  capita.  Lists  should  be  prepared 
of  every  possible  customer  in  the  territory  and  every  possi- 
ble appliance  which  could  be  used  in  individual  cases.  Old 
customers  are  prospective  new  ones  for  everything  they  do 


not  already  use.  The  benefits  of  selling  electric  motors  on 
the  instalment  plan  are  great.  .Mr.  \'a-\\s  contended  that 
special  efforts  should  be  made  to  secure  day  hjads  in  biisi 
ness  houses  using  light  on  (jr  ne.ir  the  regular  i)iak.  I  h- 
also  di.scussed  residence  business,  pointing  out  the  opportn 
nilies  of  gaining  household  day  lo.ads  in  connection  with 
cooking,  heating  and  small  motors.  Appliances  can  be  in- 
stalled in  residences  with  little  or  no  additional  wiring  cost 
in  most  cases.  Special  appliance  circuits  may  sometimes 
be  run  free  carrying  the  service  to  the  cellar  and  placing 
b.iscboard  outlets  in  the  rooms  on  the  ground  Ibjor.  A 
beginning  in  house  lighting  may  be  made  in  the  cellar.  The 
aim  should  l)e  to  load  the  station  for  every  kil(jwatt-h(jur 
it   will   stand. 
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WISCONSIN   ELECTRICAL   ASSOCIATION  CONVEN- 
TION. 


Al  tlir  llotil  IMiNter,  .Milwaukee,  Jan.  iH  and  19,  was 
held  the  fourth  annual  convention  of  the  Wisconsin  iClec- 
trical  Association,  an  organization  which,  as  the  successor 
to  the  old  Northwestern  a.ssociation,  has  met  regularly  dur- 
ing the  last  twenty  years.  Vice-president  Irving  P.  Lord 
called  the  opening  session  to  order,  and  Secretary-Treasurer 
George  Allison,  Milwaukee,  followed  with  the  minutes  and 
reported  the  flourishing  financial  condition  of  the  associa- 
tion, the  dues  of  which  are  now  assessed  on  the  basis  of 
0.05  per  cent  of  the  gross  earnings  of  member  companies. 

The  report  of  the  committee  on  insurance,  comprising 
Messrs.  C.  N.  Duffy,  chairman ;  A.  K.  Ellis  and  Peter 
Valier,  presented  some  striking  facts  on  the  relation  which 
the  premiums  paid  by  utility  companies  bear  to  the  in- 
demnities received.  Of  $3,500,000  paid  in  each  year  by  the 
electric-lighting  companies  of  the  country,  and  $7,500,000 
by  the  electric  railways,  only  14  per  cent  is  returned  in  in- 
demnities, 86  per  cent  going  to  the  insurance  concerns  for 
their  operating  expenses  and  profits.  The  insurance  com- 
panies, it  was  declared,  dictate  the  rates,  rules  and  forms 
of  contracts,  the  insured  having  no  voice  in  the  transaction. 
The  committee  therefore  recommended  the  building  up  of  a 
mutual  fire-insurance  reserve  among  utilities  by  setting 
aside  25,  50  or  100  per  cent  of  the  present  premiums  paid. 
The  employment  of  an  insurance  expert  to  advise  the 
association  member  was  also  suggested,  and  advice  was 
given  on  methods  of  decreasing  risks  and  premiums.  Not 
one  fire,  it  was  pointed  out,  occurred  during  191 1  in  build- 
ings fitted  with  automatic  sprinklers. 

Mr.  W.  B.  Voth,  Sheboygan,  followed  with  a  paper  on 
"The  Relation  of  the  Central  Station  to  the  V/iring  and 
Supply  Business,"  in  which  he  urged  leaving  to  the  con- 
tractors this  special  department,  establishing  in  this  way 
the  best  co-operation  between  company  and  contractors. 
The  subject  was  discussed  by  Messrs,  P.  H.  Korst,  Janes- 
ville;  J.  S,  Allen,  Lake  Geneva;  H.  C.  Sterling,  Three 
Rivers,  Mich. ;  Edward  Daniell,  Marinette,  and  I.  P.  Lord, 
Waupaca.  Mr.  Egbert  Douglass  read  a  paper  on  "Com- 
mercial Development  of  Central-Station  Business,"  in  which 
he  presented  a  careful  analysis  of  the  methods  of  locating 
and  securing  lighting  and  motor  service.  Mr.  Douglass  had 
prepared  a  similar  paper  for  the  Milwaukee  Section  of 
the  N.  E.  L.  A.,  and  abstracts  from  this  were  given  in  these 
columns  Nov.  11  and  18.  Messrs.  W.  H.  Winslow, 
Superior;  M.  C.  Ewing,  Wausau,  and  Edward  Daniell, 
Marinette,  discussed  the  paper. 

Delayed  in  reaching  Milwaukee  by  a  belated  train  and 
expressing  the  fervent  Jiope  that  the  railroads  of  Wisconsin 
might  some  day  be  electrified,  the  president  of  the  associa- 
tion, Mr.  George  B.  Wheeler,  of  Eau  Claire,  reached  the 
convention  hall  just  at  the  close  of  Mr.  Douglass'  paper 
and  delivered  his  official  address.  Subjects  of  co-operation, 
public  policy,  courtesy  to  the  public  and  the  enhancement 
of  the  popularity*  of  private  utilities  were  among  the  topics 
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discussed,  and  in  closing  President  Wheeler  recommended 
the  establishment  of  an  association  press  bureau  that  mem- 
bers might  benefit  from  co-oi)crative  publicity  and  adver- 
tising matter. 

Mr.  C.  II.  Crownhart,  chairman  of  the  Industrial  Com- 
mission of  Wisconsin,  was  present  at  the  afternoon  session 
and  outlined  the  provisions  and  workings  of  the  new  state 
workmen's  compensation  law.  iCmployers  who  elect  to 
come  under  this  act  grant  their  employees  65  per  cent 
wages  during  periods  of  disability,  65  per  cent  for  four 
years  in  case  of  total  disability  and  the  same  amount  in 
case  of  death.  Those  employers  who  neglect  to  come  under 
the  compensation  law  are  denied  the  defences  of  the  fellow- 
servant  and  assumed-risk  pleas  in  case  of  suit.  Mr.  F.  H. 
Korst,  Janesville,  reported  the  favorable  views  of  a  num- 
ber of  Wisconsin  utility  companies  regarding  the  new  law. 
Many  have  accepted  its  terms,  believing  such  adjustment  to 
be  simpler,  cheaper  and  more  just  than  opening  liability  to 
lawsuits.  A  few  declared  they  preferred  to  watch  the 
working  of  the  law  before  coming  under  its  provisions. 
The  subject  was  discussed  by  Messrs.  W.  H.  Winslow, 
Superior;  Ernst  Gonzcnbach,  Sheboygan;  R.  N.  Kimball, 
Kenosha,  and  L.  J.  Block,  St.  Louis,  Mo.,  the  last-named 
describing  an  indemnity  exchange  which  is  in  operation  in 
the  Southwest.  Its  member  companies  pay  30  per  cent  of 
their  former  insurance  premiums  to  the  Utility  Service 
Company,  which  manages  the  undertaking,  the  remaining 
70  per  cent  being  set  aside  as  a  deposit  fund,  half  of  which 
is  later  returned  and  the  other  half  credited  to  a  surplus 
providing  for  paid-up  insurance. 

A  review  of  recent  legislation  in  Wisconsin  affecting 
public  utilities  was  next  presented  by  Mr.  A.  W.  Fairchild, 
attorney,  Milwaukee.  In  the  course  of  this  valuable  review 
it  was  brought  out  that  the  Legislature  may  take  upon  itself 
the  passage  of  an  act  going  over  the  head  of  the  commission 
created  to  deal  with  individual  cases,  as  was  illustrated  in 
the  case  of  the  special  legislation  directed  at  the  Kenosha 
competitive  situation. 

An  illustrated  discussion  of  the  causes  and  effects  of  rain- 
fall, stream  flow  and  floods  in  Wisconsin  rivers  was  given 
by  Prof.  D.  W.  Mead,  of  Madison,  who  closed  his  address 
with  the  exhibition  of  a  number  of  striking  photographs  of 
the  Black  River  disaster  of  October.  Professor  Mead  made 
a  plea  for  state  compilation  of  adequate  stream  data  and 
state  inspection  of  plans  and  construction  of  hydraulic 
structures  subject  to  rloods. 

An  illustrated  paper  describing  the  Cold  Spring  car  shops 
of  the  Milwaukee  Electric  Railway  &  Light  Company  was 
presented  by  Mr.  R.  H.  Pinkley,  superintendent  of  buildings 
for  the  company.  The  use  of  tungsten  lamps  for  lighting 
these  shops  was  discussed  briefly  by  Messrs.  W.  B.  Voth, 
Sheboygan,  and  F.  A.  Vaughn,  Milwaukee. 

The  session  of  Thursday  morning  was  opened  by  Mr.  F. 
J.  Maxwell,  of  Fond  du  Lac,  who  detailed  the  work  of  the 
chief  accountant  of  a  public  utility  oj)erating  in  a  city  of 
20,oco  population.  Mr.  Maxwell's  paper  included  the  dis- 
cussion of  dealings  with  customers,  forms  for  billing,  noti- 
fication, discontinuances,  etc.  Mr.  A.  E.  Peirce,  of  Eau 
Claire,  told  of  his  successful  use  of  meter-reading  return 
post  cards. 

The  history  of  the  development  of  electrical  illuminants, 
modern  arc-lamp  and  incandescent-lamp  installations  for 
street  and  interior  lighting  and  illuminating  "stunts"  were 
sketched  rapidly  in  an  illustrated  address  by  Mr.  W.  D'A. 
Ryan,  of  the  General  Electric  Company,  of  Schenectady, 
N.  Y.  Matters  concerning  street  lighting  were  discussed 
briefly  by  Messrs.  W.-  H.  VVinslow,  Ernst  Gonzenbach,  A.  E. 
Peirce  and  Egbert  Douglass. 

"Recent  Developments  in  Electric-Heating  Devices"  were 
described  by  Mr.  J.  D.  A.  Cross.  General  Electric  Com- 
pany, Chicago,  who  appended  to  his  address  some  interest- 
ing new  figures  on  the  energy  consumption  of  electric  cook- 
ing,  showing   that,   owing   to   the    saving   in    meat   juices, 


electric  cooking  may  be  much  more  economical  than  gas. 
Mr.  Cross  also  exhibited  a  moving-picture  film  depicting 
the  servant  problem  and  its  solution  by  electric  devices. 
This  film  has  been  loaned  to  several  Wisconsin  central  sta- 
tions to  stimulate  interest  in  heating  devices. 

An  unusual  compilation  of  arguments  and  facts  dealing 
with  the  operation  of  public  utilities  was  presented  by  Mr. 
C.  N.  Duffy,  comptroller  of  The  Milwaukee  Electric  Rail- 
way &  Light  Company.  The  author  discussed  both  railway 
and  lighting  utilities,  liaving  compiled  striking  figures  based 
on  the  operation  of  the  Milwaukee  and  other  public-service 
companies  and  considered  problems  and  factors  in  electric- 
service  rates,  methods  used  to  increase  business,  etc.  He 
closed  with  an  analysis  of  the  fallacies  of  municipal-plant 
operation  and  competition.  It  is  hoped  to  present  later  in 
these  columns  a  more  extensive  outline  of  Mr.  Duffy's 
classical  study  of  central-station  operation  than  is  possible 
here. 

Mr.  M.  C.  Ewing,  general  manager,  Wausau,  followed 
with  a  paper  entitled  "How  to  Make  a  Street-Railway  Park 
Pay."  Mr.  J.  L.  Davis,  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  Pittsburgh,  Pa.,  discussed  recent 
electric-railway  developments,  describing  the  improved 
economies  to  be  obtained  by  operating  multiple-unit  trains 
instead  of  the  usual  motor  car  and  trailer.     He  also  pointed 


out  how  an  improper  gear  ratio  may  impair  operating 
efficiency  more  than  a  heavy  motor  equipment,  and  described 
the  method  of  motor  field  speed  control  with  modern  inter- 
pole  railway  motors.  Such  equipment  is  especially  advan- 
tageous where  there  are  many  stops,  since  it  decreases  by 
45  per  cent  the  losses  during  starting.  The  new  Pennsyl- 
vania terminal  locomotives  at  New  York,  which  are  so 
equipped,  suffered  only  thirteen  minutes'  delay  in  175,000 
train  movements  during  the  year's  operation. 

"The  Relative  Merits  of  Single-Phase  and  Multiphase 
Distribution"  were  discussed  by  Mr.  C.  N.  Jewett,  of  the 
Wagner  FJectric  Manufacturing  Company,  St.  Louis,  Mo. 
After  showing  the  lower  transformer  and  installation  cost 
with  single-phase  motor  equipment,  compared  with  two- 
phase  or  three-pha.se  motors,  the  speaker  demonstrated  that, 
contrary  to  the  common  opinion,  such  single-phase  motors 
create  less  line  disturbance  on  starting  than  do  the  ordinary 
small  polyphase  induction  motors  without  starters.  In 
closing  Mr.  Jewett  referred  to  the  new  adjustable-speed 
single-phase  motor  shortly  to  be  ready  for  the  market  and 
the  unity-powcr-factor  motor  introduced  last  year. 

The  election  of  officers  was  held  Thursday  afternoon,  the 
convention  voting  unanimously  to  accept  the  reconnnenda- 
tion  of  the  nominating  committee  composed  of  Messrs. 
Clement  C.  Smith.  Milwaukee;  Edward  Daniell,  Marinette, 
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ami  11.  A.  .\lilc5.  Diiiaiul.  I  lir  lulluwing  ortkcr.s  wnc  then 
declared  elected  for  191.^;  rre.sident,  Irviuj.,'  H.  Lord, 
Waupaca;  vice-presidents.  \V.  11.  Wiiislow.  Superior;  R.  N. 
Kimball.  Kenosha,  and  William  Wallen.  Ushkosli ;  secre- 
tary treasurer.   Cleorjs'e  Allison.   Milwaukee. 

Mr.  Irvinj4  1*.  Lord,  the  newly  elected  president  ol  the 
association,  was  one  of  the  charter  inend)ers  and  a  former 
president  of  its  predecessor,  the  Northwestern  l-.lectrical 
Association,  which  was  formed  in  1893.  ^^y  profession  an 
attorney.  Mr.  Lord  became  associated  with  Mr.  Alex.  Dow 
when,  ill  iXSS,  the  latter,  representiu},'  the  Brush  company, 
established  an  electric  plant  at  Waupaca,  utilizing  water 
power.  Later,  with  Mr.  W.  B.  Baker,  Mr.  Lord  formed  the 
Waupaca  Klectric  Light  &  Railway  Company.  Since  i8y.S 
Mr.  Lord  has  been  the  executive  head  and  principal  owner 
of  this  company. 

The  cidminating  event  of  the  Wisconsin  convention  of 
191J  was  the  suix-rb  haiuiuct  served  Thursday  cvenin<;  in 
the  I'ern  Room  of  the  Hotel  Pfister.  Nearly  200,  including 
many  ladies,  were  present.  The  room  was  prettily  decorated 
with  tlags  and  flowers,  and  the  menu  was  excellent.  Mr. 
C.  N.  Duffy  acted  as  toastmaster.  To  the  genial  toast- 
master's  witty  introductions  brilliant  responses  were  re- 
turned by  the  Rev.  W.  L  Dorward,  Milwaukee;  Mr.  George 
B.  Wheeler,  Mr.  Irving  P.  Lord,  Mr.  Levi  H.  Bancroft. 
Attorney-General  of  the  State  of  Wisconsin,  and  Mr.  J. 
Adam  Bcde.  ex-Congressman,  of  Duluth,  Minn. 


Kaliar  statistics  relating  t(j  ail  i"'l'islrics  in  the  Stale,  ex- 
cept those  relating  to  farming,  dairying  and  lujrticulture. 
The  refusal  of  any  employer  to  aid  the  commission  in  this 
work  makes  him  liable  to  a  penally,  while  the  board,  on 
the  other  hand,  is  prcjliibited  from  making  public  any  in- 
formal ion  it  obtains.  The  sum  of  .$i5,(joo,  to  be  taken  from 
the  general  appropriation  of  $50,000  alhnved  the  commis- 
sion, is  gr.inted  the  board  to  carry  out  the  jirovisioiis  of 
the  act. 

-MI  eni|)Iu\tr,s  miisi  Miiniiil  a  complete  report  of  any  acci- 
lii-ni  to  tlu'  board  williiii  fifteen  days.  This  must  cover  all 
particulars  relating  to  em])loyer  and  to  employee,  the  lat- 
tcr's  extent  of  service  at  such  employment,  salary,  etc.,  as 
well  as  the  date  and  hour  of  accident  and  the  cause.  Sup- 
l)lemental  reports  must  be  fded  by  the  employee,  stating  the 
claim  and  desired  settlement  by  physicians  and  by  insurance 
companies.  A  penalty  of  fine  or  imprisonment  is  imposed 
upon  employers  who  fail  to  file  r(i)orts  within  the  time 
stipulated. 

l"',mploycrs  may  form  inter-insurance  associations  to  ex- 
change indenniitj  claims  of  injured  employees,  with  pre- 
scribed license  fee  for  such  co-operation.  Employers, 
whether  individuals,  partnerships  or  corporations,  may  join 
with  other  employers  in  fund  contribution  for  the  assistance 
of   injured  employees. 


( 


Public  Service  Commission  Agitation  in  Pennsylvania. 


LEGISLATION  AFFECTING  ELECTRICAL  COM- 
PANIES IN  KENTUCKY. 


Senator  Herman  D.  Newcomb,  of  Iventncky,  has  intro- 
duced in  the  State  Legislature  a  bill  providing  for  the 
establishment  of  a  commission  to  regulate,  enfranchise  and 
arbitrate  between  all  public-service  corporations.  The  com- 
mission is  to  be  composed  of  three  persons  appointed  by  the 
Governor  from  the  three  railroad  districts  of  the  State  and 
approved  by  the  Commonwealth.  The  bill  provides  that 
the  commission  shall  have  supervision  of  all  the  telephone, 
telegraph  and  express  companies  in  Kentucky,  and  that 
every  such  company  shall  on  or  before  Sept.  i  each  year 
make  to  the  commission  a  full  statement  of  its  affairs  as 
existing  on  July  i   preceding. 

The  Xewcomb  measure  provides  for  the  regulation  of 
telephone  charges  according  to  a  graded  scale  from  $60  per 
annum  or  $5  per  month  for  a  private  line,  unlimited  service, 
to  $18  per  annum  or  $1.50  per  month  for  a  public  line,  un- 
limited service.  The  commission  is  also  to  be  vested  with 
authority  to  suggest  improvements  and  conveniences  in 
telephone  service  for  the  accommodation  of  the  public,  and 
may  institute  legal  proceedings  to  enforce  compliance  with 
such  suggestions. 

Representative  J-  H.  Williams,  of  Greenup  County,  has 
introduced  a  bill  providing  for  the  use  of  electric  headlights 
by  every  railroad  corporation  operating  locomotives  within 
Kentucky.  Each  headlight  shall  be  of  not  less  than  1500  cp, 
and  a  penalty  of  not  less  than  $100  or  more  than  $1,000  is 
prescribed  for  each  separate  violation  of  the  law. 


EMPLOYERS' 


LIABILITY    LEGISLATION    IN 
CALIFORNIA. 


Three  bills  affecting  employers'  liability,  introduced  by 
Senator  L.  H.  Roseberry,  were  passed  by  the  Legislature  of 
California  at  the  special  session  ended  recently.  The  new 
acts  amend  the  employers'  liability  measures  passed  at  the 
last  regular  session  of  the  Legislature  and  increase  the 
power  of  the  State  Industrial  Accident  Board. 

The    State   Industrial   Accident    Board   is   authorized   to 


Much  interest  is  felt  by  officials  of  public-utility  com- 
panies in  Pennsylvania  regarding  the  public-service  com- 
mission bill  which  is  under  discussion  in  that  State.  Dur- 
ing the  191 1  session  of  the  Legislature  of  Pennsylvania  a 
bill  providing  for  the  appointment  of  a  public-service  com- 
mission was  passed  by  the  House  of  Representatives.  When 
the  bill  came  before  the  State  Senate  it  was  referred  to  a 
commission.  The  bill  is  still  in  the  hands  of  this  commis- 
sion, but  it  is  expected  that  it  will  be  brought  before  the 
Legislature  at  the  session  of  1913.  It  has  been  reported, 
however,  that  a  special  session  of  the  Legislature  might  be 
called  to  take  action  regarding  a  measure  on  this  subject. 

The  bill  which  was  before  the  Legislature  of  191 1  applied 
to  practically  all  classes  of  corporations  or  persons  engaged 
in  any  branch  of  public-utility  business.  It  also  applied 
to  municipal  corporations  engaged  in  the  manufacture  and 
supply  of  gas  or  electricity,  the  supply  of  water  or  disposal 
of  sewage  for  public  purposes.  The  provisions  of  the  bill 
were  comprehensive  and  gave  the  commission  general  ad- 
ministrative power  and  authority. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


NEW    YORK    COMMISSION. 

The  Public  Service  Commission,  Second  District,  will 
this  week  give  a  further  hearing  upon  the  application  of 
the  Schoharie  Light  &  Power  Company,  the  Catskill  Illumi- 
nating &  Power  Company  and  the  Upper  Hudson  Electric 
&  Railroad  Company,  for  approval  of  consolidation  and 
authority  to  issue  stock  and  bonds. 

The  commission  has  made  an  order  requiring  the  War- 
wick Valley  Light  &  Power  Company  to  improve  and  re- 
pair its  distribution  system  in  the  village  of  Warwick, 
Orange  County.  Provisions  are  required  for  the  safe 
operation  of  telephones  and  electric  lights  when  wires  of 
both  concerns  are  on  one  pole,  so  that  there  will  be  no 
danger  to  telephone  users  by  contact  from  electric-light 
wires.  Electric-light  wires  are  required  to  clear  the  sur- 
face of  the  highway  or  sidewalk  by  not  less  than  20  ft.  All 
street  fixtures  must  be  supplied  with  new  and  adequate  re- 
flectors. 
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The  Central  Hudson  Gas  &  Electric  Company  lias  been 
authorized  by  the  commission  for  the  Second  District  to 
issue  additional  common  capital  stock  to  the  aggregate 
amount  of  $525,000.  The  stock  is  to  be  sold  at  not  less  than 
105,  or  exchanged  for  bonds.  The  proceeds  of  the  sale  of 
such  stock  are  to  be  used  for  paying  off  and  discharging 
bonds  issued  by  the  former  Poughkeepsie  Light,  Heat  & 
Power  Company. 

The  Nassau  Light  &  Power  Company  has  been  authorized 
to  issue  its  first-mortgage  bonds  dated  Oct.  i,  1907,  to  the 
par  value  of  $158,000,  the  proceeds  to  be  applied  for  exten- 
sions and  improvements  to  the  plant  and  property  of  the 
company. 

The  connnission  has  closed  upon  its  records  the  com- 
plaint of  the  Meridian  Telephone  Company,  of  .Meridian, 
Cayuga  County,  against  the  New  York  Telephone  Company 
for  refusing  connection  with  the  lines  of  that  company.  A 
satisfactory  dispositron  of  the  case  was  made  by  the  New 
York  Telephone  Company  arranging  for  a  connection  with 
its  lines. 

Hearings  were  continued  Jan.  24  before  Commissioner 
Maltbie,  of  the  commission  for  the  First  District,  on  the 
complaint  of  stationary  engineers  in  New  York  City  that 
discriminatory  rates  are  given  by  the  New  York  Edison 
Company  to  large  users  of  energy.  Examination  of  the 
auditor  of  the  Edison  company  upon  the  meaning  of  state- 
ments in  annual  reports  of  the  company  was  resumed  by 
counsel  for  the  complainants.  The  witness  was  questioned 
upon  the  earnings  of  the  company,  its  output,  the  capacity 
of  its  stations,  its  general  operating  methods  and  upon  the 
standard  contract  and  order  forms  offered  to  various  classes 
of  customers.  None  of  the  operating  data,  forms  of  pro- 
cedure or  other  information  concerning  the  company  testi- 
fied to  by  the  witness  differed  from  those  already  on  public 
file  at  the  office  of  the  commission.  The  next  hearing  is 
scheduled  for  Jan.  29. 

Application  has  been  made  by  the  Consolidated  Gas  Com- 
pany of  New  York  for  permission  to  acquire  a  controlling 
interest  in  the  New  York  &  Queens  Electric  Light  &  Power 
Company  and  the  New  York  &  Queens  Gas  Company. 

OHIO    COMMISSION. 

The  Home  Telephone  Company,  of  Pike  County,  Ohio, 
has  made  application  to  the  Ohio  Public  Service  Commission 
for  authority  to  purchase  the  property  of  the  Grand  Union 
Telephone  Company,  a  P>ell  corporation  operating  in  the 
same  territory.  Supplemental  to  this  was  an  application 
for  the  approval  of  a  contract  for  the  exchange  of  service 
between  the  Home  Telephone  C"ompany  and  the  Central 
Union  Telephone  Company. 

An  application  was  also  made  for  the  approval  of  a  con- 
tract for  the  exchange  of  service  by  the  Scott  Home  Tele- 
phone Company,  of  Haviland. 

MARYLAND  COMMISSION. 

Mr.  Philip  D.  Laird  has  been  advanced  to  chairman  of 
the  Public  Service  Commission  from  thie  position  of  com- 
missioner, which  he  occupied  from  the  time  of  the  organiza- 
tion of  the  body.  He  will  serve  four  years  and  succeeds 
Mr.  James  N.  Ambler,  who  was  named  to  the  Supreme 
Bench  of  Baltimore  City.  Mr.  Laird  recently  attracted 
public  notice  by  refusing  to  concur  with  his  colleagues  and 
filing  a  minority  report  on  the  finding  of  the  connnission 
relative  to  the  telephone-rate  controversy.  Mr.  Benjamin 
T.  Fendall  was  appointed  to  fill  the  unexpired  term  of  Mr. 
Laird  as  member  of  the  commission.  Mr.  Fendall  was  city 
engineer  for  twelve  years  and  until  last  fall.  Before  that 
time  he  was  in  the  engineering  department  of  the  Baltimore 
&  Ohio  Railroad. 

Amendment  of  the  Public  Service  Commission  law  and 
of  some  provisions  of  Article  23  of  the  Code  of  the  Public 
General  I-aws  is  recommended  in  the  report  of  the  com- 
mission as  presented  to  the  General  Assembly.  Among  the 
suggestions  are  the  establishment  of  a  rule  to  govern  issue 


of  stock  by  a  corporation  in  payment  of  net  earnings  applied 
to  the  improvement  of  its  properties.  Where  two  or  more 
corporations  pass  under  one  control,  but  the  separate  or- 
ganizations are  preserved  for  purposes  that  are  not  always 
apparent  and  may  not  be  desirable  from  the  public  stand- 
point, a  real  consolidation  should  be  required.  Exceptions 
should  be  provided  in  the  prohibition  of  one  corporation 
guaranteeing  the  bonds  of  another  corporation.  Other  rec- 
ommendations are  revision  of  provisions  governing  bond 
issues  by  corporations  in  proportion  to  their  authorized 
capital,  definition  of  commission's  power  to  require  inter- 
change of  service  between  independent  telephone  companies, 
and  enabling  the  conmiission  to  establish  a  scale  of  fees  for 
the  inspection  of  gas  and  electric  meters.  Bills  in  line  with 
these  recommendations  may  be  presented  at  this  session. 

A  complaint  was  filed  before  the  Public  Service  Commis- 
sion last  week  by  the  Baltimore  Electric  Supply  Company 
questioning  the  charter  right  of  the  Consolidated  Gas,  Elec- 
tric Light  &  Power  Company  to  compete  with  electrical 
contractors  and  supply  dealers.  The  commission  is  re- 
quested to  investigate  the  charter  privileges  of  the  Gas  & 
l^lectric  company  and  to  require  it  to  suspend  all  activity  of 
tiiis  character  if  its  articles  of  incorporation  do  not  allow 
it  this  field  of  operation.  There  are  in  Baltimore  more 
than  100  electric  supply  companies,  as  well  as  numerous 
unattached  electricians,  whose  livelihood  is  threatened,  it  is 
claimed,  by  the  Gas  &  Electric  company's  activities.  The 
only  relief  the  complainants  can  have  in  the  event  of  the 
question  being  beyond  the  jurisdiction  of  the  Public  Service 
Commission  is  a  petition  to  the  Attorney-General  to 
examine  the  company's  charter  and  pass  upon  its  right  to 
conduct  the  side  lines  of  business. 

It  is  reported  that  the  Consolidated  Gas,  Electric  Light  & 
Power  Company  will  propose  to  the  Public  Service  Commis- 
sion that  the  London  sliding  scale  of  rates  be  authorized 
for  use  by  the  company.  Under  this  plan  there  would  be 
a  reduction  of  5  cents  in  the  price  of  gas  per  1000  cu.  ft. 
for  each  additional  i  per  cent  of  common-stock  dividends. 

The  Baltimore  County  Electric  Company  last  week  peti- 
tioned the  commission  for  permission  to  take  over  the 
electric  property  of  the  Baltimore  County  Water  &  Electric 
Company.  The  petition  states  that  the  property  desired  to 
be  transferred  is  w^orth  $371,000  and  the  purpose  is  to  pay 
for  it  with  $150,000  of  the  stock  and  $221,000  of  the  first- 
mortgage  5  per  cent  bonds  of  the  Electric  Company.  The 
Baltimore  County  Electric  Company  was  chartered  at  the 
last  session  of  the  Legislature  with  a  capital  of  $50,000. 
Albert  H.  Wehr  is  at  the  head  of  the  enterprise.  Necessary 
legal  steps  to  increase  the  capital  stock  to  $150,000  have 
been  taken. 

WISCONSIN   COMMISSION. 

The  Wisconsin  connnission  has  authorized  the  Bcloit 
Water,  Gas  &  Electric  Company  to  issue  $900,000  par  value 
of  5  per  cent  bonds,  each  bond  to  be  redeemable  at  any 
time  upon  sixty  days'  notice  at  3  per  cent  above  par  plus 
accrued  interest.  The  bonds  are  to  be  secured  by  a  trust 
deed  constituting  a  first  lien  upon  all  the  property,  real 
and  personal,  of  the  corporation  and  upon  all  assets  of  the 
company.  The  total  issue  to  be  so  secured  is  $3,000,000.  of 
which  the  above  sum  is  to  constitute  a  part.  The  trust 
deed  is  to  contain  a  provision  that  none  of  the  $3,000,000  of 
bonds  authorized  thereby,  except  the  $900,000  now  author- 
ized by  the  connnission,  are  to  be  released  by  the  trustees 
except  for  improvements  or  permanent  extensions  and  addi- 
tions to  the  plant  and  property  of  the  corporation,  and  then 
only  to  the  amount  of  80  per  cent  of  the  cost  of  the  new 
construction  and  provided  that  the  net  earnings  of  the  cor- 
poration for  the  previous  twelve  months  shall  equal  or  ex- 
ceed twice  the  interest  charges  on  the  amount  of  bonds  then 
outstanding  and  those  to  be  i.ssued  for  the  new  construc- 
tion. The  trust  deed  is  also  to  contain  a  provision  that 
after  Jan.  i.  191 5,  the  corporation  shall  annually  pay  over 
to  the  trustees  a  sinking  fund  amounting  to  i  per  cent  of 
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llic  principal  ol  hoiuls  uiitstaiuliii^'  at  time  of  payiiunt,  tlu- 
sum  to  be  ii.sfd  in  piirclia.sinjj  biiiuls  .scciircil  by  the  liiisl 
<lci"il  or  for  ri'tiriiij;  tlic  .same.  Tlic  boiuls  arc  tiot  to  be 
sold  for  Ics.s  tliaii  87. 5  per  cent  of  par  value. 

I  lie  is.sue  uow  authori/ed  by  the  couunission  is  to  be  used 
to  retire  $150,000  of  lirst-nu)rtna).(e  6  per  cent  bonds  of  the 
Mcloit  Water  Works  Company,  at  a  price  which  must  not 
averajje  to  exceed  2  per  cent  above  par  phis  accrued  in 
terest;  $30,000  of  5.5  per  cent  bonds  of  the  Heloit  (ias  Li^hl 
&  Coke  fompany,  at  a  price  not  to  exceed  5  per  cent  above 
par  plus  accrued  interest;  $520,000  of  5  per  cent  bonds  of 
the  Bcloit  Waaler,  Gas  &  Electric  Conij)any,  at  a  price  which 
as  to  at  least  $450,000  will  not  averaj^e  to  exceed  90  per 
cent  of  par  plus  accrued  interest  and  the  remainder  not  to 
exceed  par.  to  lii]uidate  and  pay  at  par  $15,000  of  the 
$415,000  of  construction  notes  now  outstandiii}^  or  renewals 
thereof,  the  remainder  of  the  issue  to  be  used  for  exten 
sions  and  ailditions  to  the  property. 

The  La  Crosse  Gas  &  Electric  Company  has  been  author- 
ized to  issue  $1,100,000  par  value  of  bonds,  to  be  dated  as 
the  board  of  directors  shall  determine,  to  bear  interest  at 
not  to  exceed  5.5  per  cent  and  to  be  secured  by  a  mortgage 
or  trust  deed  upon  all  property  and  effects  of  the  company. 
The  bonds  are  to  be  issued  in  exchange  for  the  outstanding 
bonds  of  the  Wisconsin  Light  &  Power  Company,  which 
bonds  have  been  assumed  by  the  petitioner,  and  in  exchange 
for  an  outstanding  bond  issue  of  the  petitioner  in  the 
amount  of  $600,000.  I'or  such  an  amount  of  the  latter  issue 
as  may  not  be  exchanged  the  company  receives  authority 
to  sell  the  bonds  authorized  for  cash  and  retire  such  bonds 
as  are  not  exchanged.  The  balance  of  the  issue  is  to  be 
issued  and  sold  for  money  only  and  the  proceeds  used  for 
paying  the  outstanding  indebtedness  incurred  by  reason  of 
extension  and  additions  made  to  the  property. 


Current  News  and  Notes. 


Toledo  Rate  Contest  Ended. — Last  week  the  Toledo 
(Ohio)  Railways  &  Light  Company  filed  its  acceptance  of 
a  lighting  ordinance  which  provides  for  a  rate  of  8  cents 
per  kw-hour,  with  a  discount  of  i  cent  on  all  bills  paid  by 
the  tenth  of  each  month.  A  minimum  charge  of  50  cents 
per  month  is  allowed.  At  first  the  company  refused  to 
recognize  the  ordinance,  and  the  city  secured  a  temporary 
injunction  compelling  the  acceptance  of  the  rates.  Since 
then  payments  have  been  accepted  with  the  understanding 
that  the  city  was  to  make  up  the  difference  if  it  should  be 
decided  that  the  company  was  entitled  to  rates  according  to 
its  own  figures. 

*     *     * 

Alabama  Light  &  Traction  Association. — During  the 
convention  of  the  Alabama  Light  &  Traction  Association 
held  recently  at  Mobile,  Ala.,  officers  for  the  ensuing  year 
were  elected  as  follow^s :  President,  Mr.  C.  E.  White,  Mont- 
gomery Light  &  Water  Power  Company,  Montgomery ; 
vice-president,  Mr.  C.  C.  Henderson,  Henderson  Light  & 
Pow-er  Company,  Hendersonville;  secretary-treasurer,  Mr. 
G.  S.  Emery,  ^lobile  Electric  Company,  ]\Iobile.  Members 
of  the  executive  committee  were  chosen  as  follows :  Messrs. 
B.  H.  Clingerman,  Mobile;  R.  L.  Ellis,  Selma;  K.  L.  Sim- 
mons, Birmingham ;  J.  ^L  Cranf  ord,  Jasper,  and  C.  R. 
Smith,  Demopolis. 

The  Economic  Savings  of  the  Tungsten  Lamp. — li 
every  carbon-filament  and  graphitized-filament  lamp  in  use 
were  to  be  replaced  by  tungsten  lamps  of  1.25-watt  specific 
consumption,  what  would  be  the  economic  saving  each  year? 
Mr.  ]\Iartin  P.  Rice,  of  Schenectady,  N.  Y.,  in  an  address 
before  the  Byllesby  convention  on  Jan.  5  estimated  this  an- 


nual saving  at  the  cnonnous  sum  of  $240,000,000,  but 
pointed  out,  of  course,  that  the  result  of  introducing  the 
tungsten  lamp  has  been  to  raise  the  standard  of  illumination 
rather  than  actually  to  save  energy  consumption.  Although 
this  coiiilition  is  fortunate  for  the  central-station  industry, 
the  tungsten  lamp  is  none  the  less  to  be  crediterl  with  the 
great  saving  it  has  effected  as  referred  to  the  economics 
lit'   liie  country. 

*     *     * 

Competing  Centkal  .Station  Re-sikalnkd  kko.m  (  om- 
I'ETITION. — The  Kentucky  I'.Iectric  Company,  of  Ltjuisville, 
Ky.,  has  instituted  proceedings  against  the  Louisville  Light- 
ing Company  bearing  u|)on  the  right  of  one  electric  com- 
pany to  enter  an  apartment  house  and  furnish  individual 
service  to  a  single  tenant  therein  when  the  establishment 
is  already  wired  and  supplied  by  a  competitive  company. 
The  complainant  alleges  that  it  is  doing  business  with  ten- 
aTits  in  other  apartments  and  that  its  wires  were  interfered 
with,  and  upon  their  restoration  a  threat  was  made  to  dis- 
connect them  again.  The  judge  has  issued  a  temporary  in- 
junction restraining  the  Louisville  company  from  interfer- 
ing with  competitive  service  in  this  instance,  and  the  case 
will  be  heard  on  its  merits  within  the  next  few  weeks. 


Contract  Order  Routine  Committee  of  N.  E.  L.  A. — 
Messrs.  E.  W.  Lloyd,  R.  S.  Hale,  C.  N.  Stannard,  M.  S. 
Seelman,  Jr.,  T.  L  Jones  and  J.  D.  Israel,  who  compose  the 
contract  order  routine  committee  of  the  N.  E.  L.  A.,  will 
meet  in  Chicago  on  Feb.  5  and  6.  This  committee  is  doing 
an  excellent  work  in  investigating  the  interval  of  time 
consumed  by  many  of  the  larger  companies  in  the  country 
between  the  signing  of  a  contract  for  electric  service  and 
the  turning  on  of  current,  with  a  view  to  reducing  this 
period  to  a  minimum.  A  wide  range  of  questions  on  rou- 
tine has  been  sent  to  the  larger  companies,  and  many  of 
these  have  responded  in  considerable  detail  and  have  fur- 
nished the  committee  with  copies  of  the  clerical  forms 
used  by  them  and  with  other  valuable  data.  This  informa- 
tion will  be  thoroughly  sifted  by  the  committee,  and  a 
standard  form  of  routine,  by  means  of  which  many  need- 
less steps  will  be  eliminated,  will  be  determined  upon  by 
the  committee. 

*     *     * 

Boston  Electrical  Luncheons  Begun. — Over  300  elec- 
trical men  were  present  at  the  first  weekly  luncheon  under 
the  auspices  of  the  New  England  Section  of  the  National 
Electric  Light  Association,  which  was  held  at  the  American 
House,  Boston,  at  12:30  p.  m.  on  Jan.  19.  The  attendance 
was  record-breaking  considering  the  time  of  day  at  which 
the  meeting  occurred.  Chairman  L.  D.  Gibbs,  of  the  Boston 
Edison  company,  called  the  meeting  to  order  and  briefly 
outlined  the  purpose  of  the  gathering,  which  is  to  facilitate 
both  business  and  social  intercourse  between  all  the  mem- 
bers of  the  electrical  fraternity  in  New  England.  Many 
electrical  engineers,  central-stations  and  supply  men  from 
points  outside  Boston  and  Massachusetts  were  present.  It 
was  announced  that  Friday  is  to  go  upon  the  calendar  of 
electrical  New  England  as  "electrical  day."  The  luncheons 
will  begin  exactly  on  time  and  will  be  concluded  at  2  p.  m. 
sharp.  It  is  planned  to  have  addresses  weekly  by  men  of 
prominence  in  all  branches  of  electrical  service.  Arrange- 
ments are  being  made  for  the  sale  of  both  yearly  and  "com- 
mutation" tickets  to  reduce  the  amount  of  clerical  work 
required  and  establish  a  fund  for  current  needs.  Other 
speakers  at  the  first  luncheon  were  Messrs.  C.  B.  Burleigh, 
General  Electric  Company ;  E.  W.  Langley,  New  England 
Telephone  &  Telegraph  Company ;  H.  H.  Van  Staagen, 
Westinghouse  Electric  &  Manufacturing  Company;  Carroll 
Westall,  Pettingall- Andrews  Company ;  J.  Q.  Bennett,  presi- 
dent Cambridge  Electric  Light  Company,  and  H.  B.  Gil- 
more,  Western  Electric  Company. 
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(iKouNDiNG  Secondaries  in  Denvek. — In  the  article  011 
grounding  secondaries  in  Denver  which  appeared  on  page 
1380  in  the  issue  of  Dec.  2,  191 1,  an  error  was  made  in  the 
reproduction  of  the  diagram  showing  the  method  of  ground- 
ing, i'he  neutral  lead  of  the  luw-teiision  circuit  should  be 
shown  grounded  instead  of  the  outer  wire. 

*  *     * 

I'lTTsncKGii  Section,  I.  E.  S. — A  movement  is  under  way 
tending  toward  the  re-establishment  of  a  section  of  the 
Illuminating  luiginecring  Society  at  Pittsburgh.  It  is 
thought  that  at  least  150  members  can  now  be  obtained  fur 
the  society  in  the  Pittsburgh  neighborhood,  and  that  an 
active  section  can  be  established  at  that  place. 

*  *     * 

New  York  Section,  I.  E.  S. — A  meeting  of  the  New 
York  Section  of  the  Illuminating  b'.ngincering  Society  will 
be  held  in  the  Engineering  Societies  Building  on  h'eb.  8. 
A  paper  on  "Choice  of  Reflector:  Its  Influence  on  Illumi- 
nating ICfliciency  and  Depression  of  Visual  Eunction,"  will 
be  presented  by  Messrs.  Arthur  J.  Sweet  and  L.  C.  Doanc. 

*  *     * 

St.  Louis  League  of  Electrical  Interests. — At  the 
luncheon  of  the  St.  Louis  League  of  Electrical  Interests 
held  at  the  City  Club,  St.  Louis,  Tuesday,  Jan.  23,  Mr. 
Guido  Pantaleoni,  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  addressed  the  club  on  the  subject  of 
"The  Introduction  of  Alternating-Current  Machinery  in 
America,"  in  which  work  Mr.  Pantaleoni  was  among  the 
pioneers. 

Colorado  Electric  Club. — At  the  mid-week  luncheon  of 
the  Colorado  Electric  Club  on  Jan.  18  the  retiring  president, 
Mr.  W.  P.  Carstarphen,  presented  the  newly  elected  officers, 
namely,  president,  Mr.  W.  G.  Matthews;  vice-president, 
Mr.  C.  N.  Stannard,  and  secretary.  Mr.  C.  E.  Oehlmann. 
The  present  membership  of  the  club  is  408.  The  Hon.  T.  J. 
O'Donnell  gave  an  interesting  talk  on  tiic  relation  of  busi- 
ness to  politics.  He  pointed  out  that  politics  is  not  always 
detrimental  to  business,  and  as  an  instance  referred  to  its 

influence  on  the  introduction  of  safety  appliances. 

*  *     * 

Inaccurate  Central-Station  Meters. — Mr.  R.  E. 
Campbell,  of  the  National  Electric  Lamp  Association,  Cleve- 
land, Ohio,  in  an  address  before  the  Nela  Engineering  So- 
ciety on  Jan.  18,  on  the  subject  of  "Line  Voltage  Condi- 
tions." stated  that,  in  the  course  of  extensive  investigations 
of  conditions  under  wdiich  lamps  are  operating  on  the  cir- 
cuits of  some  of  the  smaller  central  stations  in  Ohio, 
Nebraska  and  Iowa,  he  found  in  the  majority  of  the  sta- 
tions visited  that  the  switchboard  voltmeter  was  in  error, 
the  inaccuracy  ranging  from  i  volt  to  10  volts,  with  an 
average  of  about  4  volts. 

*  *     * 

Street  Illumination  in  Baltimore. — Plans  will  soon 
be  prepared  for  elaborate  street  lighting  in  Baltimore  in 
view  of  the  coming  meeting  there  of  the  Democratic 
National  Convention.  There  was  a  conference  on  the  sub- 
ject, at  which  were  present  Mayor  Preston,  members  of  the 
Municipal  .\rchitectural  Commission,  City  Engineer  McCay 
and  Mr.  George  A.  Miller,  of  New  York  City,  who  has  re- 
cently designed  street-lighting  systems  for  Atlanta  and 
Minneapolis.  Special  committees  were  appointed  to  co- 
operate with  Mr.  Miller  in  elaborating  street-lighting  plans, 
including  one  for  a  "Great  White  Way." 

*  *     * 

Employees'  Investment  Company. — The  Nela-.Mpha  In- 
vestment Company  has  been  organized  at  Cleveland,  Ohio, 
by  the  employees  of  the  National  Electric  Lamp  Company, 
with  the  co-operation  of  their  employers.  This  company 
will  invest  its  deposits  in  conservative  stocks  and  bonds 
and  will  operate  upon  a  conservative  basis  insuring  a  profit 
to  the  stockholders.  For  the  purpose  of  handling  common 
stocks  and   those  considered  not  quite   so  sure,   the   Nela- 


Alpha  Anticipation  Company  has  been  organized.  The 
two,  which  have  a  combined  capital  stock  of  $500,000,  will 
operate  for  the  benefit  of  the  employees  who  wish  to  see 
their  savings  making  money   for  them. 

*  *     * 

World's  Proui'ctio.v  of  Coal. — According  to  the  United 
.States  Bureau  of  Statistics,  the  United  States  is  by  far  the 
largest  coal  producer  of  the  world,  its  production  in  1910 
being  441,500,000  metric  tons,  against  264,500,000  by  the 
United  Kingdom,  222,000,000  by  (jermany,  39,000,000  each 
by  France  and  Austria-Hungary,  24,500,000  by  Russia,  23,- 
000,000  by  Belgium,  15,000,000  by  Japan,  14,500,000  by  China, 
13,000,000  by  Canada  and  12,000,000  each  by  Australia  and 
India,  the  grand  total  of  production  in  1910  for  all  countries 
for  which  statistics  arc  available  being  a  little  over  1,000,- 
000,000  tons,  of  wdiich  about  40  per  cent  is  produced  by  the 
United  States,  about  23  per  cent  by  the  United  Kingdom, 
and  about  20  per  cent  by  Germany. 

*  *     * 

Grounding  the  Secondary. — The  Northern  Colorado 
Power  Company  has  begun  the  systematic  grounding  of  all 
secondaries  on  its  lines  in  the  large  number  of  cities  and 
towns  to  which  its  system  extends.  The  company  operates 
an  all-day  service  in  all  of  the  towns,  and  in  order  to  avoid 
duplication  in  secondary  feeders  employs  an  open-delta 
transformer  connection,  usually  with  2200-volt  direct 
primaries  and  no-volt  and  220-volt  secondaries.  .A.fter 
consultation  between  Mr.  C.  H.  Williams,  general  manager 
of  the  comi)any,  and  Mr.  W.  J.  Canada,  electrical  engineer 
for  the  Underwriters,  it  was  decided  to  ground  the  com- 
mon leg  uniformly,  thus  securing  simplicity  and  avoiding 
possible  mistakes  if  some  intermediate  point  w-ere  chosen. 
Use  will  be  made  of  water-mains  for  ground  connection 
wherever  available,  and  in  outlying  territory  driven-pipe 
ground  connections  will  be  installed  in  groups. 

The  Drawn-Wire  Tungsten  Lamp. — Mr.  C.  W.  Bender 
has  called  our  attention  to  an  error  which  appears  in  the 
account  of  his  discussion  of  tungsten  lamps  before  the 
Chicago  Section  of  the  Illuminating  Engineering  Society 
on  page  1585  of  the  issue  for  Dec.  30.  The  statement  that 
the  drawn- wire  tungsten  lamp  results  in  early  blackening 
of  the  bulb  is  erroneous,  according  to  Mr.  Bender,  the 
candle-power  performance  of  the  drawn-wire  lamp  being 
not  only  equal  to  that  of  the  old  pressed-filament  lamp,  but 
superior  in  that  the  bulb  is  not  nearly  so  subject  to  early 
blackening  through  filament  impurities  and  inequalities  of 
the  filament.  Occasionally  an  old-type  pressed-filament 
lamp  is  removed  from  service  after  having  been  in  use  for 
several  thousand  hours,  but  such  a  lamp  can  be  considered 
as  a  freak  from  a  great  many  lamps  originally  installed, 
and  should  not  be  taken  as  a  criterion  of  pressed-filament 
lamp  performance. 

*  *     * 

Philadelphia  Section,  I.  E.  S. — The  largest  meeting 
ever  held  by  the  Philadelphia  Section  of  the  Illuminating 
Engineering  Society  was  the  one  on  Jan.  19,  when  243  mem- 
bers and  visitors  were  present.  The  program  was  opened 
by  a  fifteen-minute  educational  talk  by  Prof.  A.  J.  Row- 
land, director  of  the  School  of  Engineering,  Drexel  In- 
stitute. By  means  of  a  few  demonstrations  with  simple 
apparatus  the  theory  of  the  origin  of  light  waves,  sound 
waves,  etc.,  was  made  plain.  The  papers  of  the  evening 
were:  "The  Architect  and  the  Illuminating  Engineer,"  by 
Mr.  V.  R.  Lansingh,  and  "Illumination  of  Interiors  by  Day- 
light and  by  .\rtificial  Light,"  by  Mr.  L.  B.  Marks.  Mr. 
I'..  L.  b'lliott  also  addressed  the  meeting.  Mr.  Lawrence 
Vissacher  Boyd,  Mr.  W.  J.  Serrill  and  Mr.  R.  B.  Ely  took 
part  in  the  discussion,  which  was  followed  by  a  motion  pic- 
ture of  "The  PIousc  Electrical."  Mr.  W.  A.  Castor,  super- 
intendent of  meters  of  the  United  Gas  Improvement  Com- 
pany, exhibited  some  gas  meters  and  explained  their 
mechanisuL     The  meeting  was  preceded  by  a  dinner. 
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K.Mi  WAY    I'UKi.    As.soc  i.\  I  ION.— I  lie    luiirtli    ;iiiiiiial    foil 
vcntioii  of  llio  Itilcinntiiiiial  Kailway   I'lirl  Association  will 
be  held  in  the   Hotel  Sliermaii,  I  liicaj^n,  on  May  22  to  25. 
Mr.    1).    \l    Sebastian,   Hock    Island    Lines,    LaSalle    .Street 
station,  t  liicago,  is  secretary  of  tlic  association. 

*  «     * 

Nkw  \'okk  Sons  of  Jove. — A  "rcjnvenation"  of  tin- 
Sons  of  Jove  will  be  held  at  the  Hotel  Astor,  Xew  N  nrU, 
on  Wednesday  evening,  l"eb.  7.  .Mr.  Robert  L.  Jayiies, 
reigning  Jnpiler,  will  be  present.  The  diinier  will  be  held 
in  the  Belvedere  room  of  the  hotel,  which  will  acconnno 
date  400  guests.  All  arrangements  are  in  charge  of  Mr. 
I".  L.  Walts,  statesman  for  New  York,  463  West  Street, 
.\e\\    ^'o^k  ("ity. 

*  ♦     ♦ 

Nkw  \'okk  Jovian  Luncheon. — There  were  154 
Jovians  and  guests  present  at  the  regular  semi-monthly 
luncheon  of  the  Sons  of  Jove  held  in  New  York  on 
•Wednesday,  Jan.  24.  The  speaker  on  the  occasion  was 
Prof.  J.  W.  Jenks,  whose  subject  was  "The  Economic 
Aspect  of  the  Recent  Trust  Decision."  Professor  Jenks' 
talk  dealt  with  the  purely  economic  aspect  of  consolida- 
tion, sketching  the  benefits  and  disadvantages  of  large 
combinations    of    business    enterprises. 

*  *     * 

El  ECTRic  Clui!  of  Chica(;o. — At  the  meeting  of  the  IClec- 
tric  Club  of  Chicago  on  Jan.  17  these  officers  were  nomi- 
nated for  the  ensuing  year:  President,  Mr.  A.  A.  Gray, 
Electrical  Rcvicn';  vice-president,  Mr.  P.  R.  Boole,  Electric 
Appliance  Company;  secretary,  Mr.  W.  AL  Connelly,  Elec- 
tric Controller  &  Manufacturing  Company;  treasurer,  Mr. 
John  R.  Harmon,  Sanitary  District;  managers,  Messrs.  N. 
G.  Hafner,  Central  Electric  Company;  D.  W.  Roper,  Com- 
monwealth Edison  Company;  N.  F.  Obright,  Sanitary  Dis- 
trict; J.  R.  Cravath,  Electrical  World;  James  H.  Delany, 
Cosmopolitan  Electric  Company. 

*  *     * 

Engineering  Courses  Without  Tuition. — The  board 
of  trustees  of  the  College  of  the  City  of  New  York  has 
passed  a  resolution  which  makes  it  possible  for  properly 
qualified  men  over  twenty-one  years  of  age  to  avail  them- 
selves of  the  opportunities  of  pursuing  special  courses  at 
the  college  without  expense  for  tuition.  Courses  for  men 
engaged  in  engineering  work  are  offered  in  elementary  and 
advanced  mechanics  and  heat,  elementary  and  advanced 
sound,  light,  electricity  and  magnetism,  strength  of  mate- 
rials, heat  engineering,  direct-current  engineering,  theory 
of  surveying,  practical  surveying,  woodworking  laboratory, 
forge  and  foundry  laboratory,  turning  and  pattern-making 
laboratory,  machine-tool  laboratory,  descriptive  geometry, 
mechanical  and  architectural  drawing.  The  term  begins  on 
Feb.  5.     Dr.  J.  G.  Cofiin  is  making  the  arangements  for  the 

applicants. 

*  *     * 

Decorative  Street  Lighting  and  Electric  Advertis- 
ing.— A  meeting  of  the  committee  on  decorative  street 
lighting  and  electric  advertising  of  the  Commercial  Section 
of  the  National  Electric  Light  Association  was  held  at  the 
Congress  Hotel,  Chicago,  on  Jan.  17.  Those  present  were 
Messrs.  W.  H.  Hodge  (chairman),  Chicago;  C.  W.  Bender, 
Cleveland;  C.  L.  Eshleman,  Cleveland;  A.  Larney,  St.  Paul, 
members  of  the  committee,  and  Eugene  Creed,  of  New 
York,  acting  as  proxy  for  B.  W.  Mendenhall,  of  Salt  Lake 
City.  Meeting  with  the  committee  were  Mr.  H.  J.  Gille, 
of  St.  Paul,  chairman  of  the  Commercial  Section;  Mr. 
Philip  S.  Dodd,  secretary  of  the  section,  and  Mr.  E.  L. 
Callahan,  of  Chicago.  On  the  subject  of  decorative  street 
lighting  it  was  decided  to  issue  an  illustrated  book  or 
pamphlet,  to  be  distributed  by  central-station  companies 
among  their  customers.  The  subject  will  be  treated  from  a 
non-technical  point  of  view.     Mr.  Bender  was  made  chair- 


man til  ihe  sub  counnittee  having  this  work  in  charge. 
There  is  an  existing  booklet  in  relation  U)  sign  work,  pre- 
pared last  year,  so  that  it  will  lujt  be  necessary  for  the 
committee  to  take  u])  this  feature  of  the  work  again.  How- 
ever, a  sub-conunittee,  of  which  Mr.  Larney  is  chairman, 
will  make  reconnnendations  on  electrical  advertising  and 
sign  work,  pt)inting  out  the  particular  features  of  interest 
that  have  developed  during  the  year.  Mr.  H.  L  Markham, 
of  Chicago,  was  added  to  the  sidj-conmiittce  on  electric 
signs  as  a  practical  man  engaged  in  the  manufacture  and 
distrihittiini  of  these  appliances. 

*  *     * 

ICi.ectric-Sekvice  Company's  .Xi-i-akatus  Used  to  Re- 
suscitate Per.sons  Overcome  isy  Gas. — Using  a  time- 
honored  expression,  it  may  be  remarked  that  by  the  irony 
of  fate  the  new  ])ulmotor  of  the  Connnotnvealth  ICdison 
(  ompany,  of  Chic.'igo,  has  achieved  its  greatest  prominence 
by  its  use  in  bringing  back  to  life  no  less  than  four  persons 
apparently  dead  from  inhaling  the  gas  of  a  rival  illumi- 
nating company.  The  apparatus  is  frequently  mentioned  as 
"the  oxygen  machine,"  and  is  of  a  type  which  was  de- 
scribed in  the  Electrical  World  of  April  6,  1911.  It  is 
made  in  Europe,  and  the  Commonwealth  Edison  Company 
has  only  recently  secured  one.  The  entirely  successful  use 
of  the  machine  in  the  cases  of  gas  asphyxiation  mentioned 
has  attracted  a  great  deal  of  attention,  and  the  central- 
station  company  declares  that  the  apparatus  is  ready  for 
the  free  use  of  anyone  in  Chicago  when  the  emergency 
arises. 

*  *     * 

Electrical  League  of  Clevelanu  Luncheon. — Mayor 
Newton  D.  Baker  addressed  140  members  of  the  Electrical 
League  of  Cleveland  at  a  luncheon  held  at  the  Gillsy  Hotel 
at  noon  on  Friday,  Jan.  19,  the  subject  being  "Night  Freight 
Service  Over  Electric  Lines."  Mr.  Baker  advocates  a  two- 
track,  high-speed  road  up  the  Cuyahoga  \^alley  to  the  city 
limits,  there  connecting  with  an  electric  belt  line  and  de- 
livering cars  to  all  interurban  lines.  This  would  bring 
about  a  cheaper  rate  and  less  noise  and  danger,  while  it 
would  enable  the  interurban  cars  to  effect  a  quicker  freight 
and  passenger  service.  He  opposed  the  method  of  electric 
freight  service  urged  by  merchants  before  the  City  Council, 
on  the  ground  that  three-car  trains  would  endanger  lives 
and  would  be  extremely  noisy,  while  the  terms  of  the  pro- 
posed ordinance  would  give  the  Cleveland  Railway  Com- 
pany practically  a  perpetual  grant.  Mr.  David  Aitkin, 
president  of  the  league,  announced  that  the  members  are 
making  plans  for  entertaining  the  National  Electrical  Job- 
bers' Association,  which  will  hold  its  convention  in  Cleve- 
land on  Feb.  14,  15  and  16. 

*  *     * 

St.  Louis  League  of  Electrical  Interests. — Mr.  Sam 
A.  Hobson,  Fort  Wayne  Electric  Works,  was  elected  presi- 
dent and  Mr.  Ell  C.  Bennett,  Electric  St.  Louis  and  the 
Jovian  Bulletin,  secretary  and  treasurer  of  the  St.  Louis 
League  of  Electrical  Interests  on  Jan.  12.  The  annual 
meeting  was  held  at  the  City  Club,  and  there  was  an  at- 
tendance of  119.  Mr.  F.  D.  Beardslee,  the  retiring  secre- 
tary and  treasurer,  made  an  interesting  report.  The  re- 
ceipts of  the  year  were  $3,434,  including  $223  on  hand  at 
the  beginning.  Of  the  receipts  $2,410  was  contributed  by 
St.  Louis  electrical  houses  to  the  advertising  account,  and 
$1,653  was  expended  during  the  year  in  advertising  St. 
Louis  and  its  electrical  interests  by  electric  signs.  The 
total  expenditures  were  $2,586,  leaving  a  bank  balance  of 
$848.  The  membership  on  Jan.  i  was  261,  a  net  gain  of 
twenty-eight  during  the  year.  There  were  twenty-two 
noonday  meetings  during  the  year,  with  average  attendance 
of  forty-five,  besides  eleven  special  events,  including  ban- 
quets, entertainments  and  inspection  trips.  Altogether,  the 
record  is  one  of  which  the  wide-awake  and  energetic  so- 
ciety may  well  be  proud. 
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110,000-VOLT  TRANSMISSION  SYSTEM 
OF  THE  PROVINCE  OF  ONTARIO 


IV. 


Low-Tension  Lines  of  the  Hydro-Electric  Commission, 

with  Data  on    Erection    of    Poles    and    Their 

Equipment  —  Details     of    Telephone 

System  Connecting  Stations. 

THI'^  previous  articles  devoted  to  the  work  of  tlie 
Hydro-i^lectric  Power  Commission  of  Ontario  have 
dealt  with  the  transmission  of  high-tension  energy 
from  Niagara  Falls,  Ont.,  to  the  various  substations,  and 
the  last  article  was  given  over  entirely  to  a  description  of 
the  substation  layouts.  It  now  remains  to  describe  the  im- 
mense network  of  low-tension  lines  erected  by  the  commis- 
sion for  the  purpose  of  transmitting  Niagara  energy  at  re- 
duced pressure  to  the  various  municipalities  that  have  con- 
tracted for  electrical  energy  with  tlic  commission.  It  will 
be  understood,  of  course,  that  this  scries  of  articles  has  to 
do  entirely  with  the  work  of  the  commission  in  the  Niagara 


and  Rice  Lake  division  of  the  Trent  Valley  Canal,  where  a 
total  of  6000  minimum  hp  is  available.  In  addition,  the 
commission  is  considering  the  development  of  power  on  the 
Ottawa  River  at  Chats  Falls,  where  a  development  of  40,000 
minimum  hp  is  possible,  with  an  approximate  capacity  of 
120,000  hp  with  storage.  The  commission  plans  to  link  up 
the  Ottawa  and  Trent  systems  with  the  existing  Niagara 
system,  so  that  ultimately  the  older  portion  of  the  Province 
will  be  covered  vvitli  a  network  of  high-tension  lines  deriving 
their  energy  from  the  most  economical  sources  of  power. 

In  the  recent  elections  thirty-five  additional  municipalities 
passed  by-laws  authorizing  the  purchase  of  electrical  energy 
from  the  commission.  Among  these  were  the  municipalities 
of  Prescott,  Peterborough  and  Kingston,  situated  in  the  far 
eastern  part  of  the  Province.  The  results  of  these  elections 
show  the  public  approbation  of  this  government  enterprise. 
Just  at  present  the  commission  is  devoting  considerable  time 
to  an  investigation  of  the  application  and  employment  of 
electrical   energy   in   the   rural   districts. 

I  ()W-TENSI0.\    TRANSMISSION     LINES. 

Power    distribution    from    the    substations    on    the    hisih- 


Flg.    40 — General     View    of    High-Tension    Transmission     Lines    in    Dundas    Valley. 


district,  where  the  system  l;as  been  completed  and  placed 
in  satisfactory  operation.  The  work  described,  however, 
forms  only  a  part  of  the  great  scheme  for  the  utilization 
of  tile  water-powers  of  the  Province  by  the  Hydro- Electric 
Power  Commission  of  Ontario.  The  commission  has  a  con- 
tract with  the  Kaministiquia  Power  Company,  of  Fort 
William,  for  energy  which  is  supplied  over  a  22,000-volt 
line  to  a  transformer  station  in  the  city  of  Port  Arthur. 
The  Simcoe  Railway  &  Power  Company  is  also  under  con- 
tract with  the  commission  for  energy  supply  to  Midland 
and  Penctanguishene.  These  contracts  are  similar  to  that 
between  the  commission  and  the  (Ontario  Power  Company. 
The  work  mapped  out  by  the  commission  embraces  the  en- 
tire Province  and,  besides  the  Niagara  district,  includes  the 
Trent  Valley  district,  the  Lake  Huron  and  Georgian  Bay 
district,  the  Ottawa  Valley  and  St.  Lawrence  districts,  and 
the  .'Mgoma,  Thunder  Bay  and  Rainy  River  districts. 

The  Dominion  government  has  recently  granted  the  com- 
mission certain  power  rights  in  the  Trent  X'alley  at  Dam  4 
of  the  Peterborough  division  and  at   Dam  8  in  the  Ontario 


tension  transmission  line  is  effected  over  low-tension 
lines  connecting  the  various  municipalities  to  the  substa- 
tions. The  power  is  transmitted  at  either  13,200  volts  or 
6600  volts,  the  former  voltage  being  used  generally.  The 
application  and  agreement  for  hydroelectric  power  from 
and  with  the  municipalities  usually,  although  not  always, 
require  the  construction  of  a  low-tension  transmission  line 
by  the  commission. 

I.OCWTION. 

-As  a  rule  the  low-tension  lines  are  parallel  with  the 
highways,  although  in  some  instances  it  is  found  either  im- 
possible or  impracticable  to  follow  this  course  and  the  route 
is  necessarily  carried  across  country.  Contracts  for  right- 
of-way,  and  in  some  instances  "short-cut"  rights-of-way 
similar  to  those  made  for  the  high-tension  transmission 
lines,  are  secured.  The  poles  for  the  first  low-tension 
transmission  lines  were  located  by  survey  stakes,  but  since 
then  it  has  been  found  more  satisfactory  and  economical  to 
leave  the  location  of  the  pole  stakes  to  the  foreman  of 
construction       'I"he    ])olcs    are    set    in    accordance   with    the 
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cuinmissioii's  low-tcnsion-liiic  spccilicalions  on  an  avcrajjc 
I20  ft.  apart,  although  some  spans  on  tlie  system  arc  over 
-^5o  ft.  in  length. 

rooriNGs. 
As  has  hffii  previously  mentioned,  all  poles  arc  now 
located  and  staked  hy  the  foreman.  The  hole  is  opened  by 
a  man  with  a  short-handled  shovel  and  finished  by  a 
lHllowinjj-uii  K''*"y  whh  long  handled  spoons  and  digging 
irons.  The  average  40-ft.  pole  is  set  in  a  6-ft.  hole.  All 
corner  poles  are  set  from  7  ft.  to  71/2  ft.  deep,  according  to 
the  nature  of  the  soil.  Where  soft  ground  is  encountered  a 
rock  back  fill  or  a  concrete  footing  is  employed. 

I'OI  KS. 

Idaho  or  Canadian  cedar  poles,  averaging  in  height 
40  ft.,  butt  diameter  14  in.  to  20  in.  and  top  diameter  7  in. 
to  8  in.,  are  used.      The  poles  are  framed  in  the  pole  yard 
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Standard    Pole    Top    for    13,200-Volt    Transmission    Line. 


and   the  butts  are   impregnated   with  a  preservative   com- 
pound known  commercially  as  "Solignum." 

CROSS-ARMS. 

The  cross-arms  are  made  of  long-leaf  yellow  pine 
dressed  with  roofed  tops  and  treated  in  hot  creosote  pre- 
servative. The  standard  arms  provide  for  two  and  four 
pins. 

INSULATORS. 

Double-petticoat,  post-type  porcelain  insulators  are  made 
use  of  for  the  low-tension  transmission  lines.  Pre- 
vious to  their  adoption  they  were  submitted  to  a  fifteen- 
minute  dry  test  at  45,000  volts  flash-over  and  a  fifteen- 
minute  wet  test  under  a  precipitation  of  ^  in.  of  water 
a  minute  at  an  angle  of  45  deg.,  v^^ith  34,000  volts  applied 
without  break-down.  These  tests  were  performed  in  the 
station  of  the  Ontario  Power  Company  at  Niagara  Falls. 
Insulators  are  mounted  on  wooden  pins  provided  with  steel 
centers  and  bolted  to  the  w^ooden  cross-arms. 

ERECTION. 

The  transmission  poles  were  erected  by  a  gang  made  up 
of  from  ten  to  twenty  men.    These  men  were  followed  by  a 


cross  arm  gaiij^  uliieli  aNseiiibled  the  iiisulal(jrs,  pins  and 
cross-arms  and  secured  the  arms  to  the  poles.  This  gang 
also  did  the  necessary  guying  and  bracing  and  erected  the 
ground  wire  at  the  tops  of  the  poles.  I'ollowing  this 
came  the  stringing  gang,  which  jjulled  out  the  cables  three 
at  a  time  with  running  board,  raised  them  to  the  poles, 
adjusted  the  sag  and  tied  in  on  the  insulators  with  No.  4 
li.  &  S.  alumiiuun  lie  wire.  This  gang  also  erected  the 
telephone  circuits. 

MM,. 

Several  sizes  of  aluinimiiii  caljU-  are  made  use  of,  accord- 
ing to  load  and  length  of  line,  such  as  Nos.  I,  2,  o,  00,  000 
and  0000,  B.  &  S.  seven-strand  aluminum  cable  only  being 
used  for  low-tension  transmission.  The  poles,  with  their 
cross-arms  (I'ig.  41),  are  designed  to  support  two  three- 
phase  circuits,  a  ground  wire  and  the  telephone  circuit.  In 
some  instances  only  one  circuit  has  been  erected  or  is  at 
present  in  use,  provision  having  been  made  in  arm  spacing 


Fig.    42 — Telephone    Protective    Equipment    Panel. 

for  an  additional  two-pin  arm.  The  ground  wire  is  seven- 
strand  galvanized-steel  cable,  approximately  %  in.  in 
diameter.  It  is  erected  at  the  top  of  the  poles  and  secured 
to  them  by  a  specially  designed  clamp  3  ft.  8  in.  above  the 
upper  transmission  arm.  The  telephone  wires  are  No.  8 
and  No.  10  B.  &  S.  copper-clad  steel  wire.  They  are  trans- 
posed every  five  poles  by  means  of  specially  designed  trans- 
posing brackets.  All  corner  poles  are  double-armed,  back- 
guyed  and  side-guyed.  The  greatest  angle  turned  is  45  deg., 
two  poles  being  placed  with  a  short  intervening  span  to 
avoid  buck-arming.  All  cross-overs  are  protected  by  iron 
guard  hooks  attached  to  the  ends  of  the  cross-arms,  while 
head,  wind  and  special  side  guying  are  used  as  occasions 
arise. 

Where  railway  cross-overs  are  encountered  tandem  twin- 
pole  construction  is  used.  The  poles  are  back-guyed  and 
tied  together  between  power  and  telephone  arms  with  cross- 
ties  of  yellow  pine,  and  the  adjacent  spans  are  shortened. 
This  construction  is  used  to  meet  the  regulations  of  the 
Dominion  Railway  Board,  which  require  that  all  railway 
cross-over  transmission  wires  shall  have  a  minimum  clear- 
ance of  35  ft.  on  a  145-ft.  span,  and  2>4  ft.  additional  for 
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:ach  20-ft.  increase  in  the  length  of  the  span,  and  twin- 
)oIe  construction.  At  the  present  time  there  are  about  176 
niles  of  pole  line  and  8252  poles  in  the  low-tension  system. 

TELEPHONE    SYSTEM. 

An  extensive  telephone  system  connects  the  various  sub- 
itations  and  municipal  stations.  The  Niagara,  Dundas, 
foronto  and  London  stations  are  what  might  be  termed 
terniina!  stations,"  since  the  telephone  lines  terminate  on 
ndividual  drops  in  the  exchanges  of  these  stations.  Port 
Iredit,  Guelph,  Preston,  Berlin,  Stratford,  St.  Mary's, 
kVoodstock  and  St.  Thomas  are  through  stations,  and  the 
:xchanges  are  bridged  across  the  main  line  and  are  op- 
;rated  as  party-line  stations.  These  are  all  located  on  a 
oop  circuit,  which  can  be  sectionalized  by  means  of 
specially  installed  switches  in  case  of  trouble  without  in- 
erfering  with  the  other  exchanges  on  the  loop.  Telephone 
:onnection  to  the  municipalities  in  the  system  is  made 
hrough  the  exchange  boards  of  the  various  stations  sup- 
)Iying  power  to  them. 

The  telephone  lines  between  substations  are  run  on  sep- 
irate  poles  paralleling  the  high-tension  system.  The  tele- 
)hone  circuits  for  the  low-tension  line  are  carried  on  the 
ow-tension  transmission  poles  5  ft.  below  the  lowest  cable. 

It  was  found  that  the  high  voltage  used  on  the  transmis- 
sion system  induced  a  potential  in  the  telephone  line  suf- 
iciently  high  to  strain  the  insulation  of  the  standard  equip- 
nent  beyond  safe  limits.  Various  types  of  protective  equip- 
nent  were  at  first  employed,  but  were  found  unsatisfactory. 
\fter  careful  investigation  and  study  of  the  conditions  and 
equirements  an  entirely  original  protective  equipment  de- 
signed and  standardized  by  the  commission's  engineers  was 
nstalled.  This  equipment  (Fig.  42)  is  mounted  on  special 
ilate  panels.  It  consists  of  indicating  fuses,  vacuum-type 
ightning  arresters,  auxiliary  gap  arresters,  specially  wound 
>pen-core  choke  coils,  accurately  balanced  bleeding  induct- 
mces  and  condensers.  Since  the  installation  of  these  pro- 
ective  equipments  the  operation  of  the  telephone  system 
las  been  entirely  satisfactory. 

SUMMARY. 

The  present  and  preceding  articles  have  described  essen- 
ially  the  electrical  equipment  of  this  system.  The  Dundas 
o  Berlin  section,  being  the  first  continuous  line  completed, 
-vas  placed  in  test  operation  in  September,  1910.  The  test 
.vas  carried  out  at  55,000  volts  above  the  highest  designed 
operating  potential  of  the  system.  This  test  proved  con- 
:lusively  that  electrical  energy  might  be  safely  and 
efficiently  transmitted  at  165,000  volts  to  localities  at  a 
radial  distance  of  over  250  miles. 

The  formal  opening  of  the  system  took  place  at  Berlin 
Dn  Oct.  II,  1910,  the  city  being  the  first  one  in  the  Province 
\o  receive  electrical  energy  transmitted  over  a  distance  of 
100  miles  at  a  potential  of  1 10.000  volts."  Sir  James 
Whitney,  Premier  of  the  Province  of  Ontario,  officiated. 
The  other  substations  were  placed  in  operation  on  the  fol- 
lowing dates:  Dundas,  September,  1910;  Preston,  Guelph 
and  Woodstock,  November,  1910;  London  and  Stratford. 
December,  1910;  St.  Mary's,  January,  1911 ;  St.  Thomas. 
February,  1911;  Toronto.  March.  19JT,  and  Port  Credit. 
June,  191 1. 

The  commission  plans  ultimately  to  extend  its  system 
over  the  entire  Province.  Particular  attention  is  being  paid 
to  the  central  and  northern  portions,  since  the  water-powers 
of  these  districts  have  an  aggregate  horse-power  of  more 
than  twice  that  of  the  Niagara  district,  which  is  practically 
the  only  one  developed  by  the  commission  up  to  the  present. 
Hydroelectric  energy  will  shortly  be  supplied  to  munici- 
palities in  the  St.  Lawrence  and  Trent  River  districts. 

The  success  of  any  large  engineering  enterprise  is  always 
due  to  a  large  number  of  workers  rather  than  to  an  in- 
dividual. In  the  present  instance  the  work  was  intrusted 
to  the  able  management  of  Mr.  P.  W.  Sothman,  chief  en- 
gineer  of   the   commission,   assisted   by    Mr.    F.    A.   Gaby, 


assistant  chief  engineer,  and  their  staff  of  assistants,  con- 
sisting of  Messrs.  H.  G.  Acres,  F.  T.  Stocking,  E.  T.  J. 
Brandon,  A.  E.  Davidson,  F.  P.  Mansbendel,  P.  W.  Yates, 
J.  A.  Brundige,  A.  V.  Trimble,  T.  U.  Fairlie,  W.  L.  Ainlay 
and  C.  J.  McCormick. 

In  conclusion,  it  may  be  said  that  this  project  has  met 
with  unqualified  success,  since  during  fifteen  months'  opera- 
tion there  has  been  practically  no  interruption  in  the 
service.  Various  municipalities  not  on  the  provincial  trans- 
mission system  have  applied  for  the  control  of  the  water- 
powers  in  their  respective  localities  by  the  commission  and 
eventual  distribution  of  hydroelectric  power.  The  com- 
mission is  taking  active  steps  to  meet  this  demand,  and 
additions  to  the  present  system  are  very  shortly  to  be  made. 


ACYCLIC   SPEED-CHANGING   GEAR. 


In  a  United  States  patent  issued  on  Aug.  22  to  Mr.  Hans 
Kleinschmidt,  of  Berlin-Wilmsersdorf,  Germany,  was  de- 
scribed an  interesting  form  of  speed-changing  device  built 
on  the  motor-generator  principle  using  "homopolar"  or 
"acyclic"  machines.  The  only  connection  between  the 
rotating  and  stationary  members  of  the  device  is  that  of 
the  electrical  machines.     The  motor  and  the  generator  are 


Acyclic   Generator- Motor   Speed-Changing    Device. 

of  the  acyclic  type,  built  with  their  stators  forming  a  com- 
mon casing,  in  the  interior  of  which  revolve  the  rotors  with 
their  end-faces  opposite  each  other.  Each  of  the  stators 
consists  of  an  iron  or  steel  band,  these  being  connected 
with  each  other  by  means  of  a  conducting  non-magnetic 
(copper)  ring,  so  as  to  form  a  common  hollow  cylindrical 
body.  The  rotors  represent  massive  cylindrical  blocks  of 
iron  or  steel,  each  being  provided  with  two  radially  pro- 
jecting flanges,  forming  between  them  an  annular  groove 
of  trapeziform  cross-section,  in  which  the  field  coils  are 
placed.  The  air-gaps  between  the  rotors  and  the  casing 
and  between  the  inner  end-faces  of  the  rotors  are  made  as 
small  as  possible,  and  the  air-gap  spaces  are  filled  with 
mercury  for  forming  an  effective  part  of  the  electrical 
circuit  of  the  motor  and  the  generator.  The  ratio  between 
the  speeds  of  the  two  rotors  depends  upon  the  relative  ex- 
citations of  the  magnetic  fields  of  the  two  machines,  which 
can  be  varied  at  will  by  well-known  means.  The  inventor 
states  that  the  device  is  particularly  suitable  for  obtaining 
a  variable  speed  from  a  cnnstant-speed  motor  for  propelling 
vehicles,  etc. 
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A     Dosci  iptiDH     ot     (lir     Main     Contactor    Board     and 
Distributinj;  System   for   Lipht  and  Motor  Service 
in  the  Buildings  of  the   Prudential  Insurance 
Company  at  Newark,  N.  J. 

I5v   Hknkv  C.   Mkykr,  Jr.,  and  Bassett  Jonks,  Jk. 

OIlllvU    articles     which      api)iMrt(l     in    two    |)rt'cc(hiij4 
issues  were  devoted  to  tlie  liistory  of  tlic  Prudential 
installation  and  certain  construction  details  such  as 
the  engine-room  eiinipnienl,  hnshar  and  switdihoard  e(iuip- 


hnses  goinn  west  rise  to  the  ruck  above  the  hoard  and  ex- 
ten<l  nUo  the  passage  under  the  old  boiler-room  floor.  Figs. 
-•S  and  Jt;  show  typical  diagrams  of  connections  for  various 
kinds  of  circuits. 

I'ig.  30  is  a  view  looking  np  at  //  m  I'ig.  12  aiul  shows 
the  eontrol-linc  conduits  and  "old-building"  feeder  con- 
duits as  they  pass  through  the  wall  between  the  contactor- 
bcjard  room  and  the  passage. 

The  main-staticm  ammeter  shunt  is  i)laced  in  one  of  the 
main  generator  busbars  just  inside  the  contactor-board 
room  at  /,  h'ig.  12,  J ,  hig.  27.  This  shunt  is  designed  for 
a  250-millivoh  drop  at  8(joo  amp  The  main  shunt  leads 
to  the  control  hoard  are  75c.ooc-circ.  mil  cables. 

Yhc   contactors    vary    in    rating    from    100   amp,    to  3000 


Fig.    27— Detail    of   Contactor    Board. 


ment.  In  the  present  article  is  given  a  detailed  description 
of  the  contactor  board,  the  main  distributing  system  and 
the  general  arrangement  of  feeder  runs  in  all  buildings. 

MAIN    CONTACTOR    BOARD. 

The  main  contactor  board  is  located  in  a  special  room, 
as  shown  in  Fig.  12.  The  board  is  in  two  parts  back  to 
back,  and  stands  on  retaining  walls  which  provide  a  trench 
under  the  alley  between  the  two  parts  in  which  the  feeder 
buses  and  cables  going  east  are  run.  This  trench  is  cov- 
ered by  a  removable  slate  floor  slotted  for  buses  and 
drilled  for  cables.  The  details  of  this  construction  are 
shown  in  Fig.  27. 

The    feeder    cables    and    buses,    control    lines    an  i    main 


amp,  rated  at  250  amp  per  square  inch  of  actual  contact 
surface  and  a  maximum  temperature  rise  of  18  deg.  C. 
These  requirements  as  to  rating  are  made  necessary  by  the 
unusually  high  constant  room  temperatures  to  which  such 
apparatus  is  subjected  in  plants  of  this  character.  The 
larger  contactors  are  operated  indirectly  through  relays, 
the  current  requir-ed  {2^  amp)  being  too  large  for  the 
control  switch  contacts. 

The  main  busbars  are  run  overhead,  the  connections  to 
contactors  being  taken  down  as  indicated  in  Figs.  21  and 
22,  which  also  show  the  contactor  relays  mounted  in  bank? 
on  the  board  frame. 

The  const-'-ctinn  o^  thi^  board,  which,  with  all  othe*' 
switchboarf's  in  this  installatir)n,  was  built  bv  the  General 
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Electric  Company,  is  a  remarkable  piece  of  switcliboard 
engineering.  The  cramped  space  coiulitions  and  the  pe- 
culiar  shape   of   the    room   available   made   it   necessary   to 


at  the  foot  of  tlic  several  riser  shafts  from  which  the  ris- 
ing feeders  deliver  energy  to  the  renters  of  distribution 
on  the  several  floors. 


RiiierRoacy 


Aux.  Sw.  "B"clo«i)J  j<heu  C.B.  is  closed. 
Aux.  Sw."C"  closed  wbeu  C.B.  is  opeu. 
Aus.  Sw."I£"  closed  oa  overload  ouly. 
Aux.  Sw. "A"  closed  by  plunger  of  over- 
load coil-Moiiieutary  Coutart. 

Fig.   29A — Typical    Generator    Circuit. 

economize  every  fraction  of  an  inch  in  dimensions,  at  the 
same  time  allowing  ample  margin  for  growth  and  in- 
•creasing  loads. 

MAIN      DISTRIBUTING      SYSTEM      FOR      LIGHTING      AND      MOTOR 
SERVICE. 

The   main   distribution    for    lamps   consists   generally   of 


Aux.  Sw.  "B"  closed  when    C.B.  is  closed 
AUX.  Sw.  ••C"  closed  when    C.B.  is  opeu 
Aux.  Sw.  "E"  closed  on  overload  only 
Aux.  Sw.  "A"  closed  by  plunger  of 
overload  coil-  Momentary  Contact. 


Neutral  Amraetei 
Shunt 

Lighting  FeedsT 

Fig.  29C — Typical   Feeder  Circuit. 


Balancer  Set,  Circaits 

Au.K.  Sw.  "B"  closed  when  C.B.  is  closed. 
Aux.  Sw.  "C"  closed  when  C.B. is  open. 
Aux.  Sw. "K"  closed  on  overload  only. 
Aux.  Sw." A"  closed  by  plunger  of  over- 
load coil-Moiiieutary  Contact. 

Fig.    29B — Balancer    Set    Circuit. 

The  distribution  for  motors  consists  of  two-wire  feeders 
run  directly  from  the  contactor  board  where  service  is  in- 
termittent or  where  direct  control  at  the  switchboard  is 
required.  For  small  motors  and  for  portable  devices  the 
feeders  are  run  from  the  sub-switchboards  and  are  fed  by 
the  main  lighting  feeders.  The  only  sub-switchboard  for 
motor  service  alone  is  in  the  Northwest  Building  printing 
department. 

The  main  lighting  feeders  in  the  additions  to  the  North 
Building  are  in  the  form  of  busbars  hung  from  the  cellar 
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three-wire  main  feeders  controlled  by  three-pole  solenoid- 
operated  circuit-breakers  or  contactors  on  the  contactor 
board.     These  main  feeders  terminate  at  sub-switchboards 


Fig.  30 — Conduit   Detail    (Looking   Up). 

ceiling  and  protected  with  wire-mesh  grilles.  Other  feed- 
ers for  lamps  and  motors  to  the  old  buildings  are  in  the 
form  of  cables  pulled  in  conduit. 


■IQ.    5A— Diagram     Showing     Elect 


Electric    C  Dinpaiiy, 
engineering.     The  < 
cuHar   shape  of  tlie 


Switchboard  Unip  raci 

*     llllMll. 
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Aux.  Sw."B"  closed  xbeu  C.B. 
Aux.  Sw.  "C"  closed  when  C.B. 
Aux.  Sw."lC"  closed  on  overlot 
Aux.  Sw.  "A"  closed  by  plunger 
load  coil-MoDieutary  Coutart. 

Fig.    29A- 


economize  every  frac 
same  time  allowing 
creasing  loads. 

ilAIN      DISTRIBUTING 

The  main   distribu 
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three-wire  main  feed 
operated  circuit-brea 
board.     These  main 
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The  general  arrangement  of  the  horizontal  feeder  runs  cupied  by  steam  and  water  pipes  and  ducts.     In  the  short 

in  the  cellar  of  the  new  building  is  shown  in  Fig.  9.    The  time  available  for  study  before  it  was  necessary  to  begin  the 

general  arrangement  of  the  feeder  runs  to  the  old  buildings  actual  work  of  construction  the  unsatisfactory  and  almost 

D  D 


North  Weit 
Building 


Fig.    31 — Layout    of    Feeder    System    to    Old    Buildings. 

is  shown  in  Fig.  31,  which  also  shows  the  tunnels  under  impractical  route  indicated  in  Fig.  5 A  was  laid  out,  as  it  ap- 
Bank  Street  (see  Fig.  3)  and  the  subway  before  mentioned  peared  to  be  the  only  route  available.  As  soon  as  the  con- 
in  the  cellars  of  the  old  buildings.  The  difficulties  over-  tracts  were  awarded,  however,  detail  studies  were  begun 
come  in  the  arrangement  and  installation  of  this  distribut-  with  a  view  to  bettering  these  conditions.     A  great  amount 


Figs.    32    and    33 — Switchboards    A,     B    and    C. 


ing  system  to  the  sub-switchboards  were  very  great.  In  of  energy  and  thought  was  expended  in  examining  various 
the  first  place  the  cellars  of  the  new  buildings  were  de-  possible  routes  and  in  making  detail  drawings  of  such  routes 
signed  for  only  4.5  ft.  head-room,  which  was  entirely  oc-     in  the  attempt  to  fit  the  quantity  of  material  required  into 
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tlif  .space  obtainable,  l-'iiially  llic  Icvrl  nl  ilu-  ri-llar  lludis 
was  dropped  an  additional  4  ft.,  niakiii);  the  nia.xinmiii  bead 
room  8.5  ft.  l'"ven  with  this  additional  space  crowded 
condition.s  at  several  points  were  found  to  exist  to  sinli 
an  e.xtent  that  it  was  finally  decided  to  do  away  with  con 
duits  and  cables  as  far  as  possil)le  and  to  nse  bare  buses. 
With  conduits  an<l  the  numerous  imavoidable  bends  and 
otlsets  tile  puiliu).;  of  cables  would  bavt-  been  practicaiU 
impossible. 

riie  feeder  buses  to  .sub  switchboard  15  as  they  pass  out 
of  the  contactor-room  trench  are  shown  in  l-ij^.  34.  I'arts 
vi  these  buses  and  the  feeder  buses  to  siih-switcliboard  A, 
where  located  in  the  rmitaclor  room,  are  shown  in   b'ig.  27. 


Fig.  34 — Feeder  Busbars  and  Cage. 

The  feeder  buses  to  sub-switchboard  C,  in  the  new  engine- 
room,  extend  back  over  the  route  of  the  generator  buses  as 
shown  in  Fig.  9. 

The  original  feeders  from  the  old  buildings  were  run  in 
conduit  under  the  cellar  floor  of  the  old  engine-room  to  a 
pull-room  under  the  old  switchboard.  These  conduits 
were  built  in  under  the  old  engine  foundations  so  that  it 
was  impossible  either  to  remove  them  or  add  to  them.  No 
space  was  available  for  running  the  neutrals  in  the  old 
engine-room  cellar  or  in  the  subway,  so  these  lines  were 
run  overhead  to  the  buildings  on  the  south  side  of  Bank 
Street  through  the  east  or  main  passageway  tunnel,  as  indi- 
cated in  Fig.  31. 

The  general  character  of  the  sub-switchboards  is  shown 
in  Figs.  32  and  ^s,  where  the  three  sub-boards  A,  B  and  C 
are  set  up  side  by  side.  These  boards  have  an  .unfused 
main  three-pole  knife  switch  and  fused  three-pole  and  two- 
pole  feeder  switches.  The  feeder  fuses  are  open  links  of 
composition  placed  on  slate  fuse  slabs  supported  at  the  rear 
of  the  board.  Bus  extensions  from  the  fuse  slabs  terminate 
at  lugs  inside  the  slate  pull-boxes  supported  behind  the  up- 
per part  of  the  board.  The  riser  conduits  terminate  in 
these  pull-boxes,  and  the  feeder  cables  are  there  distributed 
and  connected  to  the  proper  lugs. 

This  series  of  articles  describing  the  electrical  equipment 
of  the  Prudential  Insurance  Company's  buildings  w^ill  be 
continued  in  the  issue  of  Feb.  10.  In  future  issues  will 
be  described  details  of  the  distribution  system  for  light  and 
motor  service,  such  as  pipe  work,  subway  systems,  vertical 
chases,  etc.,  distributing  system  for  telephones  and  signal- 
ing, sub-distribution  systems,  and  special  appliances  de- 
vised for  this  particular  work,  such  as  floor  boxes  and 
other  devices. 


WIRELESS  TE  LEG  PA  PHY  ON  THE   ATLANTIC 
COAST   OF  THE    UNITED  STATES. 

Uv    JAMKS    I,.    (    IIAKI.ION. 

OiN  ilie  .Atlantic  seaboard  of  the  Uinted  .Slates  there 
are  fifty- four  wireless-telegraph  stations  fully 
e(piipi)ed.  all  of  which  are  operated  by  the  United 
.Sl.ites  army  and  navy,  the  United  Wireless  Telegraph 
('onipany,  the  Marconi  company  and  the  United  hruit  Com- 
l)any,  divided  as  follows:  'I'weiily-two  by  the  navy,  seven 
by  the  army,  sixteen  by  the  United  Wireless,  seven  by  the 
.Marconi  company  and  two  by  the  United  Fruit  Company. 
In  addition  to  these  the  navy  operates  five  stations  in  the 
West  Indies  and  Central  America,  the  United  Wireless 
three  and  the  United  I'"ruit  Company  six.  'J"he  govern- 
ment stations  are  primarily  for  departmental  service, 
although  under  certain  conditions  some  of  the  naval  sta- 
tion.s — for  instance,  Key  West,  San  Juan  and  Colon — are 
also  open  for  commercial  business.  In  addition  to  the 
ai)ovc  there  are  a  number  of  stations  used  for  experimental 
purposes  or  operated  by  other  companies  and  by  private 
individuals,  but  their  influence  is  wholly  local.  At  best 
they  are  of  little  importance  except  to  cause  interference 
with  the  transaction  of  government  and  commercial  business. 
To  this  statement  there  is  one  exception,  namely,  the  sta- 
tion of  the  Nezv  York  Herald  situated  at  the  Battery  in 
New  York  Harbor,  which  stands  ready  at  all  times  to  give 
aid  to  navigation  and  twice  daily  sends  out  weather  reports 
and  news  items.  By  constantly  improving  and  weeding  out 
defects  the  above-mentioned  stations  are  to-day  in  first- 
class  operation  and  do  an  amount  of  work  daily  that  would 
no  doubt  surprise  the  average  person. 

The  naval  stations  extend  from  Cape  Elizabeth,  Maine, 
to  Key  West,  Fla.,  with  two  on  the  Gulf  Coast — one  at 
Pensacola,  Fla.,  and  one  at  New  Orleans.  There  is  also 
a  high-power  station  at  Guantanamo,  Cuba,  the  winter  base 
of  the  Atlantic  fleet,  and  there  are  two  stations  at 
the  Isthmus,  situated  one  at  Colon  and  one  at  Porto  Bello. 
By  relaying  a  message  may  be  sent  from  one  extreme  of 
the  navy  circuit  to  the  other  without  the  slightest  doubt 
that  the  message  will  reach  its  destination.  The  speed  of 
transmission  and  the  amount  o£  relaying  vary  at  different 
times  of  the  year,  due  to  the  influence  of  atmospheric  elec- 
tricity during  the  summer  months  in  the  southern-  zones. 
Although  this  obstacle  has  been  overcome  to  some  extent 
by  increased  efficiency  of  operation  and  the  use  of  high- 
frequency  sparks,  it  is  still  a  source  of  great  annoyance. 

Besides  handling  the  official  business  of  the  navy  and 
keeping  war  vessels  anywhere  within  500  miles  of  the  coast 
almost  constantly  in  touch  with  the  department  at  Wash- 
ington, the  naval  stations  send  out  a  noontime  signal 
each  weekday,  followed  by  the  weather  report  for  the 
vicinity  in  which  the  station  is  located,  and  also,  when 
storms  are  brewing,  warnings  received  from  the  Weather 
Bureau.     Ships  in  distress  can  always  call  these  stations. 

The  equipment  of  the  navy  stations  varies  and  numerous 
types  of  apparatus  are  used,  although  the  receiving  is  al- 
most entirely  done  with  perikon  detectors  and  transformer, 
telescopic-type  tuning  coils,  a  carborundum  or  silicon  de- 
tector being  cut  in  when  there  are  strong  static  effects  or 
a  ship  close  by  is  signaling. 

The  high-power  stations  at  Key  West,  San  Juan,  Guan- 
tanamo and  Colon  are  equipped  with  high-frequency  send- 
ing sets  of  35-kw  rating,  and  were  designed  to  be  inter- 
communicative  ;  in  fact,  they  are  so  during  the  night  and 
under  favorable  conditions  during  daylight.  The  navy 
yard  stations  located  at  .Brooklyn,  W^ashington,  Charleston 
and  Pensacola  are  of  from  lo-kw  to  15-kw  rating  and 
have  an  effective  range  of  about  500  miles.  Sending  sets 
of  3-kw  to  5-kw  rating  were  installed  in  the  other  naval 
stations,  while  most  of  the  fortifications  and  lightships  have 
i-kw  sets. 
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The  Navy  Department  is  gradually  developing  a  standard 
transmitting  unit,  which  will  overccjnie  some  of  the  de- 
fects in  tlie  present  equipments  and  he  capahle  of  trans- 
mitting with  a  wide  range  of  wave  lengths.  A  transmitter 
capable  of  a  wide  and  quick  change  in  wave  lengths  is 
very  desirable;  for  in  case  of  war  and  with  the  enemy 
trying  to  interrupt  wireless  communication,  the  wave 
lengths  could,  by  a  prearranged  schedule,  be  changed  until 
communication  was  established.  In  some  of  the  sets  being 
tried  out  on  shipboard  this  is  done  with  a  very  loose  coup- 
ling and  by  plugging  in  sections  or  individual  turns  on  the 
closed  circuit  helix.  A  variation  of  wave  lengths  from 
300  m  to  HOC  m  and  in  some  cases  2000  m  has  thus  been 
used    in   cases   of   strong   interference   with    good   success. 

The  Navy  Department  has  now  a  standard  mast  or  tower 
for  antenna  suspension  and  will  gradually  replace  the  old 
wooden  poles  at  all  of  the  important  shore  stations.  It  is 
constructed  of  light  angle  iron  and  built  in  the  form  of  a 
pyramid,  being  9  ft.  square  at  the  base  and  tapering  to 
23^  ft.  at  the  top.  Surmounting  the  top  is  a  short  wooden 
mast  to  which  the  antenna  insulators  are  attached.  The 
mast  from  base  to  extreme  top  is  200  ft.  high  and  rests 
on  a  wooden  insulated  platform.  The  recent  equipment 
of  the  Newport  station  with  two  of  these  towers  placed 
550  ft.  apart  has  made  that  station  one  of  the  most  im- 
portant on  the  coast  and  has  greatly  extended  its  range 
of  operation,  with  a  record  of  communication  with  Colon, 
Panama,  a  distance  of  nearly  2000  miles. 

The  new  naval  station  now  under  construction  at  Arling- 
ton, near  Washington,  will  have  three  towers,  one  600  ft. 
and  the  others  450  ft.  high.  The  equipment  of  this  station 
will  be  ideal  in  every  respect  and  when  completed  it  will 
be  one  of  the  most  powerful  in  the  world.  A  twenty-four- 
hour  watch  is  stationed  at  all  naval  shore  stations  year 
in  and  year  out,  there  being  as  a  rule  four  operators  with 
a  chief  operator  in  charge. 

Since  the  passage  of  the  wireless-telegraphy  act,  effective 
July  I,  191 1,  there  has  been  necessarily  a  large  increase  in 
installations  on  ships  of  all  descriptions,  and  a  great  many 
of  these  installations  have  been  by  the  United  Wireless 
Company,  which,  in  conjunction  with  the  United  Fruit 
Company,  controls  nearly  all  the  commercial  wireless  busi- 
ness to  and  from  steamers  operating  on  the  Atlantic  coast 
of  the  United  States,  Mexico,  Central  America  and  the 
West  Indies.  Twenty-one  of  the  United  Fruit  Company 
steamers  carry  wireless  stations,  and  the  Atlantic  division 
of  the  United  Wireless  Company  operates  some  240  sta- 
tions aboard  vessels.  An  effective  chain  of  commercial 
stations  extends  from  Fastport,  Maine,  to  Galveston,  Tex., 
the  average  distance  apart  being  200  miles,  consequently 
coastwise  shipping  is  at  all  times  within  range  of  shore 
communication.  It  may  be  added  that  the  Key  West  naval 
station  handles  the  messages  in  that  vicinity  for  both  the 
United  and  the  Marconi  company. 

The  United  Wireless  equipment  for  ships  is  a  standard 
set  of  2-kw  rating  with  direct-coupled  transmitter  and 
tuning  coil,  the  receiving  being  done  with  carborundum  de- 
tectors. The  more  important  commercial  shore  stations, 
such  as  Fastport,  Sparrow's  Point,  Cape  TIatteras,  Tampa, 
New  Orleans  and  those  in  Central  America,  are  of  5-kw  to 
lo-kw  rating,  while  the  intermediate  stations  are  of  2-kw 
rating.  Taking  into  consideration  the  rating  of  the  sets, 
this  company  does  excellent  work  and  has  a  system  of 
relaying  that  is  very  satisfactory. 

When  at  sea.  ships  with  United  Wireless  equipment  make 
daily  reports  of  their  8  a.  m.  and  8  p.  m.  position,  and 
handle  messages  from  ship  to  shore  or  vice  versa.  A 
news  bulletin  is  published  once  or  twice  a  day,  and  on 
ships'  that  are  at  sea  for  a  day  or  more  at  a  time  these 
bulletins  are  inserted  in  an  attractive  booklet  and  sold  as  a 
souvenir.  The  press  items  for  the  bulletin  are  sent  out  by 
Atlantic  City,  Norfolk,  Hatteras  and  Key  West  stations 
between  8  and   10  o'clock  each  morning,  and  at  night  by 


.Atlantic  City  at  8:30  p.  m.,  aiul  by  the  New  York  Herald 
station  at  9:15  p.  m.,  which  repeats  at  12:30  a.  m. 

While  the  United  Wireless  Company  monopolizes  prac- 
tically all  the  north  and  south  commercial  wireless  business 
of  the  Atlantic  coast,  the  Marconi  company  similarly  mon- 
opolizes the  transatlantic  business.  This  company  has  seven 
stations  on  the  Atlantic  coast ;  four  of  these  are  bunched 
close  together  between  Cape  Cod,  Mass.,  and  Sea  Gate, 
L.  I.  Of  the  others,  one  is  at  Cape  May,  N.  J.,  one  at 
Virginia  Beach,  Va.,  and  the  other  at  Palm  Beach,  Fla. 
These  last  three  stations  have  only  lately  been  installed. 
The  Marconi  company  does  a  big  business  in  messages  and 
works  very  eff<?ctively.  There  are  about  eighty  trans- 
atlantic shii)S  which  have  Marconi  installations,  none  being 
in  excess  of  2.5  kw.  These  ships  do  not  individually  do 
much  long-distance  sending,  such  communication  being  by 
relay,  as  there  is  practically  always  a  chain  of  ships  stretch- 
ing across  the  Atlantic. 

Three  stations  handle  the  New  \'urk  l)usiness,  namely, 
those  at  Siasconset,  Mass.;  Sagajjonack,  N.  Y.,  and  Sea 
Gate,  N.  Y.  Cape  Cod  handles  the  Boston  end.  Cape  May 
the  Philadelphia  end  and  \'irginia  Beach  and  Palm  Beach 
handle  the  business  from  any  Marconi  ships  that  happen  to 
be  bound  south.  There  are  also  three  stations  on  the  south- 
ern coast  of  Nova  Scotia  which  receive  or  transmit  mes- 
sages to  the  United  States  by  land  wire. 

With  the  exception  of  Cape  Cod,  none  of  these  stations 
are  of  high  power.  At  Cape  Cod  (Wellfleet,  Mass.)  there 
are  two  stations,  one  of  high  and  the  other  of  low  power. 
The  low-power  station  is  used  for  local  work  during  the 
day  and  the  other,  which  is  of  75  kw  and  has  a  wave  length 
of  1800  m,  is  used  for  press  and  long-distance  messages  at 
night.  The  large  antenna  of  the  high-power  station  is  used 
only  for  transmission  and  not  for  receiving  messages. 
This  station  has  a  duplicate  at  Poldhu  on  the  western  coast 
of  Fngland  and  each  station  has  a  maximum  radius  of 
transmission  of  about  1500  nautical  miles.  When  midway 
across  and  when  there  is  no  abnormal  static  effect  the  liners 
often  copy  the  press  messages  from  both  sides  during  the 
same  night. 

Marconi  operators  are  furnished  with  a  magnetic  de- 
tector for  medium-distance  work,  and  for  long-distance 
work  the  Fleming  vacuum-tube  rectifier  is  used.  This  de- 
tector was  brought  out  some  years  ago,  but  met  with  little 
success  until  lately,  when  improvements  were  made,  and  it 
is  now  equally  sensitive  with  the  perikon  detector,  although 
not  nearly  so  simple.  This  rectifier  consists  essentially  of 
an  incandescent  lamp  of  about  5  cp,  the  filament  of  which 
is  brought  to  incandescence  by  a  battery,  usually  of  storage 
cells  giving  from  12  to  18  volts,  there  being  a  certain 
critical  point  which  is  controlled  by  a  variable  resistance 
placed  in  series  with  the  filament.  Surrounding  the  fila- 
ment is  a  platinum  plate  connected  to  a  leading-in  wire  fused 
in  the  opposite  end  from  the  filament.  WHien  one  lead  from 
the  receiving  circuit  is  connected  to  one  terminal  of  the 
filament  and  the  other  lead  to  the  platinum  or  cold  elec- 
trode, the  oscillations  in  the  antenna  are  caused  to  pass 
only  in  one  direction  through  the  rectifier,  thus  producing 
a  direct  current,  which  is  made  to  act  upon  a  telephone  in 
the  receiving  circuit. 

In  all  Marconi  calls  there  are  three  letters  and  all  begin 
with  an  "M."  except  in  the  cases  of  German  subscribers 
to  the  Marconi  service,  whose  calls  begin  with  a  "D."  About 
eighteen  months  ago  the  navy  also  inaugurated  a  three-let- 
ter call  system,  as  the  similarity  in  many  of  the  two- 
letter  calls  was  causing  great  confusion.  Now  all  its 
shore  stations  on  the  Atlantic  coast  have  calls  beginning 
with  "NA"  and  on  the  Pacific  with  "NP,"  the  ships'  calls 
beginning  with  "NB,"  "NC,"  "ND,"  etc.  The  United 
Wireless  stations  for  the  most  part  use  two-letter  calls. 
Marconi  operators  use  the  Continental  code  exclusively, 
the  United  Wireless  operators  the  American  Morse,  and 
the  navy  operators  must  know  both. 
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Display  Lighting  in  Fort  Smith. 


Two  years  agi)  (.ianisoii  .Xvcinu-,  llic  principal  street  of 
Kort  Smitli,  Ark.,  hail  fifty- four  signs,  containing  3000 
2-cp  lamps.  At  tlic  present  time  146  sipns  arc  in  service, 
containing;  a  total  of  11,000  lamps.  In  addition  tvvciity-onc 
fivc-lami)  tungsten  curb  clusters  liave  been  installed,  be- 
sides thirty  eight  tlaining-arc  lamps,  bringing  the  total 
(larrison  Avemie  lighting  up  to  a  connectetl  load  of  184  k\\ . 
compared  with  31  kw  two  years  ago. 


tlieir  own  eliiiiiualion.  (Jne  suhcitur  pointed  out  that  what 
is  everybody's  business  turns  out  to  be  no  one's.  Specialists 
are  needed  in  every  field  to-day,  he  insisted.  No  capable 
man  can  afford  to  divide  his  time  among  a  number  of 
variant  duties.  Such  a  policy  results  only  in  a  scattering 
of  efforts  with  little  effective  work  accomplished.  In 
many  instances  specialized  selling  ability  or  special  knowl- 
edge of  the  customer's  needs  is  needed  to  secure  the  con- 
tract, and  it  is  here  that  the  trained  solicitor,  profiting  by 
his  experience  with  other  similar  installations  and  his 
familiarity  with  plant  data,  can  render  the  greatest  service 
to  the  central  station. 


A  New   Use  for  Electric  Irons. 


I'.v  II.  \V.  Brunei.i.. 
The  owner  of  the  electric  tlatiron  may  save  a  plumbers 
hill  in  cold  weather  when  the  radiator  freezes  in  the  follow- 
ing manner :  Place  the  flat  side  of  the  iron  against  the 
radiator,  allowing  the  handle  to  rest  upon  the  top  of  the 
valve ;  then  insert  a  piece  of  wire  through  the  radiator  coils 
and  around  the  iron,  to  hold  it  in  position.  When  the 
current  is  turned  on  the  heat  from  the  electric  iron  melts 
the  ice  in  the  coils  and  heats  the  water,  and  the  hot  water 
flows  downward  by  force  of  gravity,  clearing  the  pipes  of 
ice.  This  method  has  worked  out  successfully  several  times 
and  will  possibly  assist  someone  who  would  rather  add 
slightly  to  a  meter  reading  than  contribute  to  the  wealth 
of  the  plumber. 

A     SPECIALIZED    NEW-BUSINESS    DEPARTMENT, 

OR  EACH  MEMBER  OF  THE  STAFF 

A  SOLICITOR? 


Meter  and  Key  Postal  Cards. 


At  a  recent  convention  of  central-station  men  the  ques- 
tion was  raised  whether  a  specialized  new-business  de- 
partment is  really  needed  in  the  average  community,  the 
point  being  made  that,  instead,  every  member  of  the  com- 
pany's staff  should  be  imbued  with  the  idea  of  securing  new- 
customers,  considering  this  duty  as  part  of  his  regular 
work.  One  speaker  declared  that  the  various  members  of 
the  force  come  into  contact  with  a  great  number  of  possible 
customers  and  should  be  able  to  interest  these  in  central- 
station  service.  A  plant  engineer  or  a  lamp-trimmer,  for 
example,  may  furnish  splendid  "tips"  as  to  where  new  busi- 
ness may  be  had,  and  should,  of  course,  receive  credit  for 
his  suggestions. 

There  are  objections  to  awarding  cash  bonuses  to  such 
employees,  according  to  some  operators,  for  the  men  should 
realize  that  all  their  efforts  to  further  the  company's  in- 
terests are  wholly  within  their  own  line  of  duty.  But  a 
word  of  encouragement  and  appreciation,  a  hearty  slap  on 
the  back  or  an  occasional  cigar  will  not  be  amiss  in  ex- 
pressing the  manager's  recognition.  Taking  the  other  view- 
point, one  central-station  operator  has  had  good  results 
from  his  policy  of  giving  his  meter  readers  $2  for  each 
new  customer  closed  through  their  efforts,  as  well  as  10 
per  cent  of  the  amount  of  the  consumer's  yearly  contract. 
In  another  city  the  meter  reader  has  occupied  his  spare  time 
selling  and  delivering  electric  irons,  placing  as  many  as 
fifty  a  month  in  this  way.  In  some  places,  it  was  pointed 
out  by  the  speaker  who  raised  the  original  question,  there 
is  really  not  enough  to  keep  a  specialized  new-business 
solicitor  or  solicitors  busy. 

The  new-business  men  present  at  the  meeting  took  vig- 
orous exception,   of  course,  to  any  views  tending  toward 


The  Louisville  Lighting  Company,  of  Louisville,  Ky., 
having  found  that  business  was  sometimes  very  slow  in 
coming  from  vacant  houses  which  had  previously  been 
equipped  with  meters,  has  adopted  the  expedient  of  attach- 
ing a  pasteboard  tag  to  a  wire  or  pipe  where  it  will  be 
easily  noticed  in  the  event  of  the  new  tenant  coming  to  look 
the  situation  over.  The  tag  contains  a  detachable  post  card 
for  mail  communication  with  the  lighting  headquarters. 
One  side  of  the  card  says:  "Electric  light  and  power  in 
this  building  furnished  by  the  Louisville  Lighting  Com- 
pany. Telephone  contract  department.  Both  'phones.  If 
you  want  service  tear  off  this  post  card  and  mail,  signing 
your  name  and  address." 

The  other  side  of  the  card  is  directed  to  the  lighting 
company  and  contains  a  blank  space  for  remarks  or  re- 
quests for  information  from  headquarters. 

The  cards  have  been  found  of  distinct  value  in  hastening 
business  which  might  otherwise  be  slow  in  coming.  Some 
lighting  companies  post  a  placard  near  the  place  of  the  me- 
ter, but  the  mailing  card,  which  originated  with  Mr.  J.  J. 
Leverone,  of  the  company,  is  considered  much  more  effec- 
tive. A  similar  plan  soon  to  be  put  into  effect  is  an  arrange- 
ment with  all  of  the  realty  men  in  the  city  whereby  adver- 
tising cards  from  the  lighting  company  will  be  attached  to 
all  keys  issued  from  the  real-estate  offices  to  prospective 
tenants  of  vacant  property. 


CENTRAL-STATION  GROWTH  AT  DETROIT. 


Central-station  service  in  American  cities  is  enjoying  a 
growth  which  surpasses  even  the  most  sanguine  expecta- 
tions of  a  few  years  ago.  In  no  city  has  this  development 
been  more  rapid  than  in  Detroit,  where,  as  the  accompany- 
ing curves  show,  an  increase  of  nearly  35  per  cent  per  year 
has  been  effected.  Recent  notes  in  the  Electrical  World 
have  recorded  the  large  monthly  number  of  new  contracts 
closed  by  the  sales  department  of  this  company. 

The  accompanying  load  curves  and  records  of  connected 
load  illustrate  the  rapid  increase  in  generating-plant  capac- 
ity which  has  had  to  be  provided  to  keep  pace  with  the 
growing  demand.  The  recent  development  of  Detroit  as 
a  factory  city  is  responsible  in  a  measure  for  the  unusual 
increase  of  commercial  load,  and  the  resulting  influx  of 
factory  employees  has  developed  the  residence  service  in 
the  newer  sections.   ' 

Fig.  I  shows  a  series  of  average  load  curves  of  the 
Detroit  system,  taken  at  about  the  same  dates  of  the  years 
from  1906  to  191 1  inclusive.  Fig.  2  records  the  increase 
in  total  kilowatt-hours'  output,  total  commercial  kilowatts 
connected,  number  of  meters,  and  the  total  horse-power  of 
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motors,  both  direct-current  and  alternating-current,  for  the 
years  1903  to  Nov.   i,  191 1. 

In  addition  to  its  own  lighting  and  commercial  load,  the 
Detroit  system  furnishes  energy  for  the  associated  Eastern 
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Fig.    1 — Yearly    Load    Curve    of   the    Detroit    Edison    Company 


Michigan  Edison  Company,  operating  in  the  suburban  dis- 
trict surrounding  Detroit.  About  one-fifth  of  its  total  gen- 
erated output  is  purchased  by  the  Detroit  city  railways  for 
operating  cars  in  all  outlying  sections  of  the  city.  Another 
unusual  traction  load  taken  over  by  the  central-station  com- 
pany within  the  year  is  the  operation  of  the  Detroit  River 
tunnel  of  the  Michigan  Central  Railroad.    The  tunnel  sub- 
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Fig.   2 — Development    Curve   of    Detroit    Edison    Company. 

station  takes  its  energy  supply  through  a  500-kw  motor- 
generator  set,  being  arranged  with  a  storage  battery  so 
that  the  peaks  of  demand  of  train  acceleration  are  not  felt 
by    the    central-station    system. 


ELECTRIC  SIGNS  IN  SAN  DIEGO,  CAL. 


On  Dec.  i,  1910,  there  were  on  the  lines  of  the  San  Diego 
(Cal.)  Consolidated  Gas  &  Electric  Company  sixty-nine 
electric  signs  containing  5706  lamps  with  a  connected  load 
of  53.2  kw.  On  Dec.  i,  191 1,  the  total  number  of  signs  had 
increased  to  175,  with  12,391  lamps  and  a  connected  load  of 
133.1  kw.  Thus  there  was  a  gain  in  the  number  of  signs 
of  154  per  cent,  in  the  number  of  lamps  of  117  per  cent, 
and  in  connected  load  of  150  per  cent.  The  number  of 
signs  on  flat  rate  on  Dec.  i,  191 1,  was  ninety-six  and  on 
metered  rate  seventy-nine. 

Classified  as  to  type  the  175  signs  mentioned  are  divided 
as  follows :  Painted  grooved  letter,  thirty-eight ;  Federal 
sectional,  thirty-six;  American  Sign  Company  (Bullseye), 
twenty-nine;  inclosed  transparencies,  sixteen;  painted  flush 
letter,  fourteen;  reflector  type,  fourteen;  panel  type,  twelve; 
outline,  ten ;  miscellaneous,  six. 

Standard    i6-in.    Federal    sectional   enameled    steel    signs' 


are  installed  at  18  cents  per  5-\vatt  lamp  per  month.  The 
sign  becomes  the  property  of  the  customer  at  the  end  of 
two  years.  This  rate  also  includes  energy  until  11  p.  m., 
lamp  renewals  and  patrolling.  These  signs  are  all  hori- 
zontal and  extend  over  the  sidewalk.  They  average  ninety- 
one  lamps  to  the  sign,  and  the  total  number  of  letters  is 
383,  an  average  of  5.6  letters  to  each  side  of  the  sign.  This 
gives  an  average  of  8.1  sockets  per  letter,  which  is  less  than 
the  figure  usually  used  in  estimating.  The  average  cost  per 
sign  of  this  type  installed  complete,  including  all  wiring, 
lamps  and  transformer,  has  been  $164.80,  thus  giving  a  net 
cost  of  $14.60  per  single-faced  letter  installed  or  $1.80  per 
socket  installed.  Allowing  7  per  cent  interest  for  one  year, 
this  means  a  net  investment  of  8  cents  per  lamp  per  month, 
which  leaves  a  balance  of  10  cents  per  lamp  per  month  to 
pay  for  renewals,  energy  and  patrolling.  The  patrol  cost 
is  I.I  cents  per  lamp  per  month.  Renewals,  based  on  a  lamp 
life  of  1000  hours,  cost  4.2  cents  per  lamp  per  month.  Thus 
tlie  San  Diego  company  is  receiving  4.7  cents  per  lamp  per 
month  for  electricity,  or  6.3  cents  per  kw-hour.  It  is  prob- 
able that  the  life  of  the  5-watt  tungsten  lamp  is  considerably 
in  excess  of  the  1000  hours  estimated,  and  therefore  the  net 
income  per  kilowatt-hour  from  these  rental  signs  is  probably 
greater  than  that  given.  These  signs  are  cleaned  period- 
ically by  the  company  during  the  dry,  dusty  summer. 

The  principal  metered  signs  are  American  signs  of  the 
Bullseye  type  and  glass  or  other  transparencies.  However, 
flat  rates  covering  these  signs  have  been  established  re- 
cently. Although  flat  rates  are  proportionately  cheaper  than 
metered  rates,  the  company  finds  that  its  revenue  is  in- 
creased by  the  flate  rates,  owing  to  the  fact  that  the  metered 
signs  are  urned  off,  as  a  rule,  much  earlier  than  the  flat- 
rate  signs.  Signs  of  the  American  type  in  San  Diego  con- 
tain 637  lamps,  all  but  forty-four  being  25-watt  tungstens. 
The  average  number  of  lamps  per  sign  is  twenty-two,  and 
the  average  watt  consumption  per  sign  is  570. 

There  are  several  special  and  spectacular  signs  in  San 
Diego,  and  an  interesting  installation  of  this  type  is  in  the 
form  of  a  cabinet  containing  advertisements  of  the  prin- 
cipal merchants.  This  sign  is  lighted  by  sixteen  40-watt 
and  forty-four  25-watt  tungstens  and  is  operated  by  a 
j4-hp  motor. 

During  the  closing  months  of  191 1  a  number  of  signs 
were  remodeled,  the  old  lo-watt,  2-cp  carbon  lamps  being 
replaced  by  5-watt,  4-cp  tungstens.  At  the  same  time  the 
signs  were  repainted  and  generally  put  in  good  condition, 
without  expense  to  the  customer,  provided  a  two-year  re- 
newal contract  was  obtained  at  the  old  rate  for  the  carbon 
lamps.  By  this  means  some  dissatisfied  customers  have 
been  placated  and  poorly  maintained  signs  have  been  trans- 
formed into  effective  advertisments. 

Business  houses  which  seem  to  afford  the  best  prospects 
for  sign  business  in  San  Diego  are,  in  the  order  of  their 
importance,  as  follows:  Hotel  and  lodging  houses,  saloons, 
restaurants,  theaters,  clothing  and  dry-goods  stores,  shoe 
stores,  automobile  garages.  Of  course,  there  is  a  long  list 
of  miscellaneous   customers   in   addition   to  these. 

Mr.  L.  M.  Klauber,  of  the  San  Diego  company,  says  that 
the  success  of  that  company  in  sign  soliciting  is  due  mainly 
to  continuous  application.  A  card  index  of  prospective 
customers,  with  reports  of  calls,  is  kept,  and  they  are  visited 
at  regular  intervals.  Sign  solicitors  are  equipped  for  sell- 
ing signs.  They  are  supplied  with  curves  and  data  which 
permit  them  to  give  a  prospective  customer  estimates  of 
dimensions,  maintenance  costs  and  sketches  at  a  moment's 
notice  without  the  necessity  of  preliminary  figuring.  The 
sign  data  book  is  found  to  be  useful.  If  a  cheaper  sign  than 
the  Federal  is  desired,  the  solicitor  can  quote  prices  from 
a  local  manufacturer  on  any  size  of  grooved  or  flush  sign 
hung  ready  to  light. 

As  the  salesman  is  supplied  with  complete  data,  but  little 
of  the  merchant's  time  is  wasted  in  waiting  for  him  to  figure 
on  different  propositions  and  the  merchant's  enthusiasm  is 
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not  iilltiwiil  1(1  .ili.itr  uliilr  waitiii);  lOr  dcsi^iis  .iiul  c-sli- 
maifs.  Ill  j^nuT.il  it  is  found  best  to  givi-  the  cusloiiur 
(lefii)itc*  and  coiirise  iDfonuntioti  as  to  first  cost  and  inain- 
tciiancr  and  tluMi  to  translate  tliosi-  fifjurcs  into  tlic  incrcasod 
daily  business  lu-cossary  to  pay  for  tin-  sij^jn.  'I'his  fi^-urr  is 
j^enorally  surprisinj^jly  low,  and  wluii  it  is  nuMitioncd  it  will 
close  iiKiiiv  a  emitraet. 


THE   BRITISH    CENTRAL-STATION   PUBLICITY 
COMMITTEE 


I'.Y    T.    W.    COI.E. 

rile  de\  elnpnieiil  nl'  the  eeiitral-slalion  industry  in  I'.ng- 
land  presents  a  good  many  points  of  interest.  These  chietiy 
center,  of  course,  about  the  various  engineering  and  com- 
mercial problems  which  have  been  involved  there,  and 
about  the  ways,  successful  or  otherwise,  in  which  they  have 
been  grappled.  The  engineering  problems  are  entirely 
omitted  in  the  present  discussion,  since  for  the  moment  the 
interest  in  the  engineering  side  must  take  second  place 
with  the  commercial. 

The  commercial  problems,  so  far  as  England  at  least  is 
concerned,  are  only  jjartly  solved.  Moreover,  the  future 
success  of  the  central-station  industry  depends  upon  the 
good  or  bad  policy  which  will  be  displayed  during  the 
next  few  years  in  tackling  the  purely  commercial  develop- 
ment. Fortunately,  in  England  a  start  has  already  been 
made  in  the  right  direction,  but  it  is,  broadly  speaking,  only 
a  start.  This  movement,  which  contains  in  itself  immense 
potentialities,  is  the  establishing  of  the  Electric  Supply 
Publicity  Conunittee  of  Great  Britain.  A  few  years  hence 
the  forming  of  this  body  will  doubtless  be  universally  recog- 
nized as  marking  one  of  the  most  important  junctures  in 
British  central-station  history. 

The  committee  has  now  been  established  a  year  and  a 
half.  Its  work  is  to  further  the  commercial  interests  of  the 
500  central  stations  of  Great  Britain,  including  both  private 
and  municipal  plants.  The  actual  executive  work  is  carried 
out  by  a  general  committee  composed  of  the  managers  and 
engineers  of  the  leading  electric  companies  and  municipal 
plants.  This  general  committee  is  unique  in  that  it  is  com- 
posed solely  of  managers  who  control  the  commercial  side 
of  great  undertakings,  many  of  which  are  the  largest  in 
the  country.  Besides  the  great  practical  experience  this 
body  is  potentially  a  very  powerful  and  influential  organ- 
ization, since  its  decisions  represent  the  commercial  policy 
of  the  foremost  companies.  The  chairman  of  the  com- 
mittee is  Mr.  H.  B.  Renwick,  general  manager  of  the 
County  of  London  Electric  Supply  Company,  Limited,  and 
managing  director  of  the  Coatbridge  &  Airdrie  Electric 
Supply  Company,  Limited;  the  Richmond  Electric  Light 
and  Power  Company,  Limited,  and  the  Bournemouth  & 
Poole  Electricity  Supply  Company,  Limited.  The  honorary 
secretary  is  Mr.  F.  J.  Walker,  general  manager  of  the  St. 
James'  &  Pall  Mall  Electric  Light  Company,  Limited.  The 
vice-chairman  is  Mr.  A.  C.  Cramb,  chief  engineer  of  the 
Croydon  Municipal  Electric  Supply  Authority.  The  mem- 
bers of  the  general  committee  are :  Messrs.  F.  Ayton, 
Ipswich  Corporation  Electric  Supply ;  G.  G.  Bell,  Borough 
of  Hammersmith  Electric  Supply;  L.  E.  Buckell,  New- 
castle-upon-Tyne Electric  Supply  Company,  Limited;  J. 
Christie,  Brighton  Corporation  Electric  Supply ;  R.  S. 
Erskine,  the  Kensington  &  Knightsbridge  Electric  Light- 
ing Company,  Limited;  A.  F.  Harrison,  the  City  of  London 
Electric  Lighting  Company,  Limited ;  E.  Cunlif^e  Owen, 
the  Metropolitan  Electric  Supply  Company,  Limited;  R.  G. 
Rawkins,  the  Notting  Hill  Electric  Lighting  Company, 
Limited ;  L.  L.  Robinson,  Borough  of  Hackney  Electric 
Supply ;  E.  Sayer,  Borough  of  Hampstead  Electric  Supply ; 
A.   Hugh   Seabrook,   Borough  of   St.   IMarylebone   Electric 


Supply;  I'..  \\  ilniot  Scale,  the  I  lianug  (  ross.  West  I'ud  &■ 
t  ity  Electricity  Sujjjjly  Company,  Luniled;  N.  Staniland, 
Horough  of  llornsey  h.lectric  .Supply,  and  J.  1-".  Tapper, 
Heckenham   District  Council  I'.lcclric  Supply. 

The  work  of  this  conunittee  consists  in  producing  all 
kinds  of  advertising  literature  for  the  use  of  central  sta- 
tions, including  posters,  show  cards,  booklets,  mail  cards, 
leaflets,  pamphlets,  folders,  circulars,  etc.  Seasonable  lit- 
erature is  thus  issued  at  frequent  intervals,  the  announce- 
ments being  mailed,  with  s])ecimens,  tf)  each  central  station 
throughout  Great  Britain  and  Ireland.  By  thus  co-operat- 
ing under  careful  management  the  highest  class  of  adver- 
tising literature  can  l>e  produced  and  the  services  of  really 
first-class  artists  commanded.  The  literature  issued  by 
the  committee  has  reached  a  standard  of  excellence  never 
before  ajjproachcd  in  the  electric  industry  of  Great  Britain. 
I'urthermore,  with  such  large  issues,  appealing  to  large 
clienteles,  the  cost  is  reduced  to  the  lowest  possible  figure. 
The  circulation  has  now  reached  very  large  proportions, 
as  the  majority  of  the  leading  central-station  authorities 
in  the  United  Kingdom  depend  for  their  advertising  almost 
solely  on  the  committee's  publications.  The  cumulative 
effect  of  this  widespread  circularizing  and  postering 
throughout  the  land,  on  a  single  subject  at  a  seasonable 
time  of  the  year,  cannot  be  overestimated. 

Co-operative  newspaper  advertising  forms  another  fea- 
ture of  the  committee's  work.  Advertisements  and  articles 
are  prepared  and  inserted  in  the  leading  newspapers,  this 
work  representing,  of  course,  a  most  important  supplement 
to  the  campaign  opened  by  the  circulars  and  posters.  There 
is  also  the  work  of  watching  the  interests  of  the  electric 
companies  in  the  daily  and  weekly  press.  The  papers  are 
carefully  scrutinized  from  day  to  day,  and  any  statements 
which  are  inimical  to  the  electrical  interests  are  im- 
mediately investigated  and  the  facts  laid  before  the  editors. 
Other  signal  services  have  been  rendered  in  the  way  of 
prompt  contradiction  of  reports  of  fires  wrongly  attributed 
to  electrical  causes.  The  value  of  a  central,  authoritative 
body  thus  representing  the  industry  throughout  the  country 
and  able  to  act  at  a  moment's  notice  cannot  be  esteemed 
too  highly,  and  even  during  the  comparatively  short  time 
since  the  committee's  establishment  it  has  been  recognized 
on  all  sides  as  performing  a  necessary  and  valuable  work. 
Not  long  ago  almost  every  fire  was  attributed  to  electrical 
causes,  but  the  committee  now  holds  the  balance  in  this 
respect  and  keeps  the  press  carefully  and  correctly 
informed. 

In  the  committee's  wider  range  of  work  are  included 
periodical  conferences,  where  problems  of  publicity  in  re- 
lation to  commercial  development  are  discussed  and  broad 
lines  of  policy  decided  on.  A  publicity  journal  has  also 
been  instituted,  which  will  deal  with  advertising  matters 
and  with  approved  methods  of  developing  the  industry. 
Articles  will  be  contributed  by  central-station  managers 
and  engineers.  Another  aspect  of  the  committee's  organ- 
ization is  the  study  of  the  merits  of  apparatus  on  the  mar- 
ket. In  electric  cooking,  for  instance,  the  extension  of 
electric  service  is  bound  up  with  the  reliable  character  of 
the  apparatus,  as  well  as  its  being  marketed  at  a  popular 
figure.  At  such  a  point  the  interests  of  both  companies 
and  manufacturers  converge,  so  that  a  mutual  understand- 
ing will  facilitate  the  task  of  perfecting  apparatus. 
Through  some  such  representative  body  as  the  publicity 
committee  one  may  look  for  this  desirable  rapprochement, 
and  there  is  every  prospect  that  the  near  future  will  see 
some  such  steps  well  afoot. 

Those  familiar  with  central-station  history  in  Great 
Britain  generally  agree  that  the  new  publicity  committee 
holds  great  promise.  The  commercial  aspect  of  the  busi- 
ness has  at  last  been  accorded  its  proper  place,  it  being 
recognized  that  the  central  station  is  a  trading  concern  and 
that  its  sales  must  be  energetically  and  persistently  pushed 
bv    advertising,    canvassing    and    all    the    other    business 
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methods  adopted  where  the  object  is  the  sale  of  wares.  The 
importance  of  this  co-operation  has  been  demonstrated  by 
the  results  following  even  this  short  period  of  co-operative 

effort. 


Wiring   and   Illumination. 

SOME    FACTORS    IN    HETEROCHROMATIC 
PHOTOMETRY. 


liy    Louis   Bei.i  ,    I'li.l). 

Every  investigator  who  undertakes  the  comparison  of 
lights  differing  strongly  in  color  faces  his  task  on  each 
new  occasion  with  a  feeling  of  considerable  discourage- 
ment. Small  color  differences  are  easily  managed  by  any 
of  the  ordinary  photometric  methods,  at  least  with  a  suf- 
ficient degree  of  precision  for  commercial  measurements. 
When  the  color  differences  are  great  it  is  the  general  ex- 
perience that  different  kinds  of  photometers  give  different 
relative  values  for  the  colored  lights,  and  even  the  same 
photometer  used  in  two  different  ways  or  at  two  different 
distances  may  fail  to  give  concordant  results.  If  the  com- 
parisons are  repeated  on  another  day,  the  chances  are  that 
results  will  not  be  very  accurately  comparable  with  those 
first  obtained,  and,  what  is  worse,  the  general  conclusions 
reached  by  one  observer  do  not  fully  concur  with  those 
reached  by  another. 

Such  differences,  which  have  been  repeatedly  noted,  have 
commonly  been  charged  to  the  Purkinje  phenomenon,  which 
has  served  as  a  sort  of  general  scapegoat  for  unexplained 
discrepancies  in  color  photometry,  but  as  a  matter  of  fact 
the  illuminations  concerned  are  often  still  well  above  the 
point  at  which  the  Purkinje  phenomenon  becomes  con- 
spicuous. An  investigation  of  the  ratio  between  ruby-red 
and  signal-green  lights,  certainly  distinct  enough  in  color 
to  show  the  Purkinje  phenomenon  effectively,  made  by  so 
careful  an  observer  as  Mr.  J.  S.  Dow  {Phil.  Mag.,  August, 
1906),  shows  that  the  true  Purkinje  phenomenon  was  prac- 
tically insignificant  when  using  a  Lummer-Brodhun  screen 
even  down  to  0.025  ft. -candle.  Investigations  by  other 
methods  of  the  point  at  which  cone  vision  passes  into  rod 
vision  show  concordant  results  and  render  it  exceedingly 
improbable  that  one  could  get  the  Purkinje  effect  at  the  in- 
tensities where  color  discrepancies  are  often  found.  More- 
over, even  granting  that  a  perceptible  error  may  he  charged 
to  this  source,  it  still  does  not  account  for  the  material 
differences  often  observed  as  between  the  Lummer-Brod- 
hun screen  and  the  Bunsen  screen,  even  when  the  angular 
fields  are  substantially  the  same,  so  that  the  "yellow-spot" 
effect  is  negligible. 

It  is  the  purpose  of  tiiis  article  to  call  attention  to  a  fre- 
ipient  source  of  error  in  heterochromatic  work  to  which 
very  little  attention  has  been  paid.  This  is  the  direct 
effect  of  simultaneous  contrast  in  modifying  the  ajjparent 
luminosities  of  two  colored  lights  under  comparison,  which 
under  ordinary  circumstances  produces  a  sort  of  spurious 
Purkinje  effect,  not  in  the  least  related  to  the  genuine 
phenomenon,  occurring  at  nmch  higher  illuminations,  and 
in  some  cases  vanishing  or  perhaps  even  changing  sign. 

Every  one  who  has  worked  at  all  with  colors  is  familiar 
with  some  of  the  phenomena  of  simultaneous  contrast. 
When  red  and  green  lights,  for  example,  are  in  juxtajjosi- 
tion  the  red  looks  redder  and  the  green  greener  to  a  very 
notable  degree  if  the  circumstances  arc  favorable.  These 
contrast  colors  are  very  familiar  in  the  observation  of 
double  stars,  and  as  the  writer  recently  showed  (Astro- 
Physical  Journal.  Vol.  XXXL  page  234  ct  seq.),  simul- 
taneous contrast,  in  combination  with  modifications  due  to 
fatigue  and  dazzle  tints,  is  responsible  for  nearly  all  the 
apparent  brilliant  colors  nnlcd  in  such  objects. 


The  general  laws  of  simultaneous  contrast  as  laid  down 
by  Titchener  ("A  Textbook  of  Psychology,"  page  76)  are 
substantially  these:  The  contrast  effect  is  always  in  the 
direction  of  greatest  opposition  in  colors.  It  increases  with 
the  saturation  of  the  more  prominent  color,  and  is  always 
greatest  when  there  is  no  simultaneous  brightness  contrast. 
Further,  the  nearer  together  and  the  less  separated  by 
visible  boundary  lines  are  the  surfaces  the  sharper  is  the 
contrast  effect. 

Another  curious  phase  of  the  matter  is  the  insistence  of 
these  contrasts  when  once  established.  For  example,  if 
one  puts  on  an  ordinary  photometer  bar  a  60-deg.  right 
prism  with  a  white  surface  and  an  edge  toward  the  eye 
and  lets  fall  upon  it  from  one  end  of  the  bar  the  light  of  a 
mercury  arc  in  a  dark  room,  the  impression  created  is  not 
at  all  the  green  usually  associated  in  the  mind  with  that 
illuminant,  but  rather  the  faintly  bluish  white  which  one 
sees  in  looking  directly  at  the  tube.  Similarly,  if  one  begins 
at  the  other  end  of  the  bar  and  lights  the  other  side  of  the 
wedge  with  a  common  incandescent  lamp,  the  light  seems 
the  usual  pleasant  yellowish  white.  But  when  both  lamps 
are  in  action  the  colors  on  the  wedge  become  instantly  a 
conspicuous  green  and  a  brilliant  orange,  neither  in  the  least 
resembling  the  color  apparent  in  the  use  of  either  illuminant 
by  itself.  And,  what  is  more,  the  illusion  of  intense  color 
cannot  be  shaken  off,  as  Helmholtz  long  ago  showed  was 
the  case  under  similar  circumstances. 

The  writer  recalls  seeing  two  adjacent  windows  in  a 
distant  office  building  lighted  res])cctively  by  a  mercury 
tube  and  incandescent  lamps,  and  in  this  instance,  as  in  the 
case  of  some  double  stars,  the  colors  had  gone  over  to  what 
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fTjg,  1 — Photometer  Arrangement  with    Liimmer- Broadhun   Screen. 

was  apparently  a  pure  and  beautiful  green,  almost  what  the 
spectroscopist  would  call  an  "E  green,"  and  to  a  vivid 
orange  red,  respectively.  These  or  any  other  similarly  con- 
trasted colors  tend  to  be  thrown  apart  in  the  spectrum  and 
to  change  hue  in  a  very  startling  manner. 

This  is  precisely  the  condition  which  one  confronts  in 
the  use  of  a  Lummer-Brodlnm  screen.  The  lights  from  the 
two  ends  of  the  bar  are  i)laced  in  sharp  juxtaposition  with- 
out a  dividing  line  between  them  and  pass  instantly  from 
their  wonted  hues  to  conspicuously  different  color  tones; 
the  yellowish  of  an  incandescent  lamp,  for  example,  be- 
comes a  full  orange,  and  if  the  lamp  is  run  at  somewhat 
low  voltage  it  passes  to  a  full  red  under  the  efifect  of  the 
contrast,  while  a  mercury  arc  or  other  greenish  source  gets 
greener  and  greener  under  the  contrast. 

Fig.  I  shows  an  experiment  which  strikingly  exhibits 
the  change  in  hue  i)roduced  by  the  Lunnner-Brodhun  screen. 
Here  B  is  the  photometer  bar.  L  and  L'  are  the  sources  of 
light,  J  J  J  J  the  customary  dark  screens,  and  6"  the  Lummer- 
Brodhun  sight  box.  Now  put  any  two  contrasting  lights 
at  L  and  L',  say  a  light-red  and  a  light-green  lamp.  The 
color  contrast  on  the  screen  immediately  becomes  very 
strong.  Then  place  at  A  a.  dark  target,  having  as  its  bull's- 
eye  a  white-paper  circle  of  such  a  size  as  to  subtend  the 
same  angle  when  seen  from  c.  the  eyepiece  of  the  telescope, 
as  does  the  central  spot  in  the  Lunmicr-Brodhun  field.  The 
rays  from  L  fall  upon  and  illuminate  this  circle,  which, 
seen  foreshortened,  is  substantially  a  duplicate  of  the 
central  image  and  illuminated  by  the  same  light.  The  eye 
at  c  can  pass  quickly  from  one  to  the  other  or  even  see 
the  two  simultaneously,  and  the  difference  in  hue  is  some- 
times very  striking.  It  is  hardly  possible  to  believe  that 
l)oth  are  diffuse  reflections  of  approximately  the  same  in- 
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tensity  fruiii  white  .^^urfuccs  illiiiiiiiialcil  fruiii  the  s.'uiic 
source,  so  grC'it  is  the  clTcct  of  the  contrasted  surrounding 
field  in  the  sight  box. 

In  the  case  of  a  common  incaiuU>cnit  lamp  at  /.  witli  a 
greenish  contrast  at  1.'  the  central  fieUl  of  the  sight  box 
IS  ciinspicuously  deepened  in  hue.  The  same  sort  of  thing 
happens  when  the  sight  box  is  reversed  an<l  the  screen  A 
put  in  a  corresponding  ])osition.  The  two  cohjrs  in  the 
field  have  been  thrown  apart  in  a  very  conspicuous  man- 
ner, the  one  toward  the  red,  the  other  toward  the  green. 
The  colors  as  seen  have  been  shifted  from  their  original 
places  on  the  luminosity  curve  and  have  been  pushed,  the 
one  toward  a  deeper  tone  of  red,  the  other  toward  a  some- 
what fuller  green. 

The  immediate  ipiestion  arises  as  to  whetlur  this  change 
in  apparent  luminosity  of  hue  due  to  simultaneous  contrast 
is  a  real  change  as  regards  one's  judgment  of  equality  of 
brightness.  Is  the  eye  deceiveil  in  this  respect  as  it  is  in 
the  real  color  of  the  object  seen? 

A  verv  simple  experiment  shows  that  precisely  this  thing 


Fig.     2 — Black,     White     and     Gray     Contrast-Test     Object. 

happens,  so  that  in  the  presence  of  simultaneous  contrast 
one's  judgment  of  brightness  may  go  all  wrong.  To  reduce 
the  problem  to  terms  of  simple  brightness  the  writer  pre- 
pared a  test  6bject  such  as  is  shown  in  Fig.  2,  which  is 
merely  Hering's  well-known  contrast  figure.  It  consists 
of  a  rectangle,  half  of  black  and  half  of  white  paper,  on 
which  are  pasted  two  V-shaped  pieces  of  a  neutral  tint  with 
their  points  touching  at  the  line  of  intersection  between 
black  and  white.  These  in  the  experiment  mentioned  were 
cut  out  of  Nendel's  standard  gray  No.  10.  At  the  first 
glance  the  gray  V  upon  the  black  surface  is  much  brighter 
than  the  gray  V  upon  the  wiiite  surface. 

Now  the  photometer  was  set  up  as  in  Fig.  3,  where  B 
is  the  photometer  bar,  L  and  L'  the  sources,  5"  5"  5"  5"  the 
ordinary  intercepting  screens,  and  IV  the  6o-deg.  right 
prism  already  referred  to.  Over  the  front  faces  of  this 
was  smoothly  stretched  the  test  object  shown  in  Fig.  2 
with  the  intersection  of  the  black  and  white  paper  pre- 
cisely at  the  front  angle  of  the  wedge.  With  loo-cp 
tungsten  lamps  at  each  end  of  the  2.5-m  bar  a  balance 
proved  to  be  practically  impossible,  despite  the  fact  that 
the  two  V's  under  observation  were  of  precisely  the  same 
paper  and  when  in  the  middle  of  the  bar  under  precisely 
the  same  illumination,  the  two  lamps  having  been  pre- 
viously adjusted  by  means  of  a  Lummer-Brodhun  screen. 
No  position  of  the  wedge  could  be  found  in  which  the  V 
on  the  black  background  was  not  conspicuously  more  bril- 
liant than  the  other. 


The  eye,  in  fact,  could  not  form  even  an  approximate 
judgment  of  the  real  brightness  relation  sustained  by  the 
objects  looked  at  in  the  presence  of  simultaneous  contrast. 
Xo  objective  difference  of  luminosity  could  overcome  the 
subjective  difference  set  up  by  contrast.  One  therefore  is 
forced  to  the  conclusion  that  subjective  differences  affecting 

4 — ? 


Fig.    3 — Photometer    Arrangement    with    60-Deg.    Wedge. 

apparent  luminosity  are  real  differences  when  it  comes  to 
making  a  photometric  balance.  Of  course  in  using  a  Lum- 
mer-l?rodhun  screen,  for  example,  the  shifting  of  apparent 
Imninosity  due  to  contrast  is  much  less  than  in  the  case 
of  the  Hering  test  object,  but  the  experiment  of  Fig.  i 
shows  the  reality  of  the  phenomenon. 

The  notion  of  spurious  luminosity  values  due  to  simulta- 
neous contrast  is  at  first  a  rather  startling  one,  but  a  few 
experiments  will  convince  the  investigator  that  it  has  a 
very  real  basis.  One  of  the  simplest,  which  has  many  times 
fallen  under  the  writer's  observation  accidentally,  is  catch- 
ing simultaneously  the  reflection,  say  of  a  gas  flame,  in  the 
plain  surface  of  a  mirror  and  also  in  its  beveled  edge,  in 
which  one  sees  simultaneously  the  simple  image  of  the 
flame  and  its  image  drawn  out  into  a  short  spectrum.  Now, 
obviously  the  flame  must  be  the  brighter,  but  in  point  of 
fact  the  central  part  of  the  spectrum,  a  somewhat  impure 
yellow,  uniformly  looks  brighter  than  the  direct  image, 
being  intensified  by  the  contrast  of  its  strongly  colored 
margins.  Also,  there  is  undoubtedly  some  effect  due  to  the 
wdiitening,  from  impurity,  of  the  central  portion  of  the 
spectrum  relatively  to  the  whole  source,  with  the  accom- 
panying impression  of  brilliancy  that  the  mind  associates 
with  whiteness.  Be  that  as  it  may,  the  spurious  brightness 
acquired  is  altogether  striking. 

Fig.  4  conveys  an  approximate  idea  of  the  thing  which 
happens  in  such  a  case.  This  figure  shows  the  luminosity 
curves  for  equal  distribution  of  energy  at  high  and  at  low 
intensity  based  on  the  curves  of  Konig.  Considering  curve 
2,  that  for  relatively  high  intensity,  let  us  suppose  that  we 
are  comparing  two  lights  of  the  spectral  regions  a  and  b 
respectively.  When  thrown  upon  the  Lummer-Brodhun 
screen  the  hues  are  changed  by  contrast  so  that  the  red 
grow-s  redder  and  the  green  greener.  The  contrasts  there- 
fore correspond  to  colors  of  lessened  luminosity,  but 
lessened  in  unequal  degree.  Diagrammatically  the  shift 
might  be  supposed  to  be  from  a  to  a'  and  b  to  b'  respective- 
ly. But  from  the  form  of  the  luminosity  curve  in  the  re- 
gions affected  the  luminosity  of  the  red  is  relatively  the 
more    depressed    and    photometric    balance    based    on    the 
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contrast  values  would  show  an  apparent  Purkinje  effect 
at  illuminations  much  higher  than  those  within  which  the 
real  Purkinje  effect  comes  into  play. 

It  is  a  well-known  fact  of  physiological  optics,  however, 
that  as  the  illumination  increases  considerably  even  spectral 
colors  get  relatively  less  saturated  and  consequently  would 
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affect  each  other  less  by  siuiultancuus  contrast,  so  that 
with  increasing  illuniination  the  spurious  Purkinje  effect 
would  be  diminished.  As  one  approaches  the  lower  limit 
of  color  vision,  on  the  other  hand,  the  whole  group  of 
color  phenomena  is  less  conspicuous,  including  the  effects 
of  contrast,  so  that  there  would  be  a  gradual  merging  into 
the  actual  Purkinje  effect  when  the  critical  intensity  at 
which  rod  vision  is  dominant  is  reacht-d.  Of  course  the 
magnitude  of  the  relative  depressions  of  luminosity  in  the 
two  portions  of  the  field  must  depend  also  on  the  actual 
colors  involved,  so  that  the  result  on  photometric  measure- 
ments would  necessarily  vary  in  a  somewhat  erratic  man- 
ner, and  it  is  quite  possible  that  in  comparing  two  lights 
of  relatively  pure  colors  conditions  would  be  reached  in 
which  the  result  would  be  almost  independent  of  contrast, 
or  there  might  be  even  a  small  reversed  Purkinje  effect. 

The  actual  error  which  is  produced  by  the  variation  of 
luminosity  through  contrast  may  therefore  conceivably  be 
in  either  direction  and  of  a  magnitude  depending  on 
the  particular  colors  contrasted,  on  the  fatigue  of  the  eye 
for  color,  which  modifies  the  effects  of  the  contrast  in  a 
very  material  degree,  on  individual  differences  in  color 
perception,  which  are  commoner  than  is  generally  supposed, 
although  usually  small,  and  on  the  general  color  adaptation 
of  the  eye,  which  is  a  function  of  what  it  has  been  doing 
previous  to  the  presentation  of  the  contrast. 

As  in  the  case  of  an  ordinary  illuminant  the  red  side 
of  the  luminosity  curve  is  somewhat  the  steeper,  the 
usual  errors  which  are  introduced  by  contrast  are  likely 
to  be  of  the  nature  of  a  spurious  Purkinje  effect  and  prob- 
ably serve  to  explain  the  many  observations  of  a  supposed 
Purkinje  effect  in  photometry  at  illuminations  higher  than 
those  which  are  now  known  to  be  connected  with  the  actual 
failure  of  cone  vision.  It  seems  altogether  probable  that  a 
large  proportion  of  the  aberrances  found  between  different 
observers  and  with  the  same  observer  at  different  times  in 
using  equality-of-brightness  photometers  are  mainly  due 
to  the  phenomena  here  considered. 

Now,  whatever  else  may  be  said  of  the  properties  of  the 
flicker  photometer  simultaneous  contrast  is  the  particular 
thing  eliminated  by  its  use.  The  color  flicker  disappears 
before  the  brightness  flicker,  and  when  the  balance  is 
actually  determined  by  the  disappearance  of  the  latter  the 
colors  have  blended  into  a  combination  tone  from  which 
simultaneous  contrast  has  disappeared.  In  fact,  Dow 
(Phil.  Mag.,  August,  1906)  has  found  that  one  can  make 
pretty  consistent  settings  without  using  the  flicker  phe- 
nomena at  all,  merely  from  the  blending  point  of  the  colors. 

Hence  the  flicker  method  gets  rid  not  only  of  at  least  'the 
major  part  of  the  Purkinje  phenomenon  itself,  but  of  the 
spurious  effect  of  contrasting  apparent  luminosity.  It  does 
not,  of  course,  get  rid  of  the  difficulty  which  may  be  en- 
countered when  the  apparent  angle  subtended  by  the  color 
field  is  varied,  nor  of  any  inherent  errors  in  color  percep- 
tion on  the  part  of  the  observer. 

Ives  has  shown  in  a  beautiful  series  of  researches  {Tran.<;. 
I.  K.  S.,  Vol.  V,  page  711)  that  in  comparing  the  light  of 
an  incandescent  lamp  with  various  pure  spectral  colors 
both  by  the  equality-of-brightness  and  the  flicker  method 
the  results  were  fairly  concurrent,  so  long  as  the  fields 
judged  were  identical  in  diameter  and  the  illumination 
fairly  strong.  He  found,  of  course,  various  discrepancies 
in  the  equality-of-brightness  comparisons  by  various  ob- 
servers and  by  the  same  observer  at  different  times,  which 
discrepancies  were  diminished  in  using  the  flicker  instru- 
ment. Most  other  observers  have  found  larger  differences 
than  Ives,  but  generally  in  comparing  lights  varying  rather 
more  strongly  in  color,  as  in  matching  a  pronounced  red 
with  a  pronounced  green,  in  which  case  the  contrast  effects 
are,  of  course,  very  conspicuous.  A  similar  reduction  of 
color  diflRculties  has  been  noted  in  the  case  of  Bunsen  or 
Leeson  screens  when  so  proportioned  that  there  would  be 
a  marked  color  blendin?  in  the  central  field  and  therebv  a 


considerable  reduction  in  contrast.  This  point  has  been 
brought  out  by  Sharp  ("Baltimore  Lectures,"  Vol.  I,  page 
488)   and  also  in  a  paper  by  Pole   {Trans.  I.   E.  S.,  191 1, 

page  334)- 

The  general  facts  disclosed  by  this  investigation  are  sub- 
stantially as  follows:  The  uncertainties  of  using  equality- 
of-brightness  photometers  for  the  comparison  of  lights 
differing  widely  in  color  are  notorious,  and  it  very  rarely 
happens  that  the  results  obtained  by  photometers  of  dif- 
ferent kinds  are  coincident.  Discrepancies  of  the  apparent 
nature  of  the  Purkinje  phenomenon  and  amounting  to  con- 
siderable percentages  have  been  noted  by  many  observers, 
even  at  intensities  much  higher  than  those  at  which  the 
Purkinje   phenomenon   should   appear. 

Whenever  two  colored  fields  are  brought  into  juxtaposi- 
tion they  affect  each  other  by  simultaneous  contrast,  tend- 
ing to  throw  the  color  tones  further  apart.  For  example, 
a  green  and  a  red  under  contrast  change  hues  conspicu- 
ously, the  red  getting  a  fuller  and  deeper  red  and  the  green 
a  more  conspicuous  green.  The  contrast  tones  thus  ac- 
quired are  those  corresponding  to  different  positions  on 
the  luminosity  curve  from  the  original  hues. 

In  making  a  judgment  of  brightness  such  as  has  to  be 
made  in  an  equality-of-brightness  photometer  the  eye  can 
depend  only  on  what  it  sees  and  therefore  makes  its  judg- 
ment on  the  apparent  colors  which  it  sees  as  influenced  by 
contrast.  Hence,  if  the  contrast  is  of  such  a  character  as 
to  shift  the  effective  luminosities  of  the  two  color  fields 
by  unequal  amounts,  a  color  error  will  be  introduced  in  the 
setting,  and  since  the  red  side  of  the  luminosity  curve  is 
usually  steeper  than  the  green  side,  the  net  result  in  com- 
paring colors  is  often  to  produce  a  spurious  Purkinje  phe- 
nomenon perceptible  even  at  fairly  high  illuminations. 
Even  when  this  effect  does  not  exist,  the  shifting  of  colors 
by  contrast  along  the  luminosity  curve  still  takes  place, 
and  since  different  observers  and  the  same  observer  at 
different  times  vary  in  perception  of  simultaneous  contrast 
small  and  shifting  color  errors  are  constantly  introduced 
in  photometric  observations  which  bear  no  relation  to  the 
genuine  Purkinje  phenomenon  or  to  the  absolute  color  sense 
of  the  individual  observer.  Perhaps  the  strongest  claim 
of  the  flicker  photometer  rests  on  its  freedom  from  errors 
of  this  kind,  due  to  the  fact  that  color  blending  is  secured 
at  a  lower  frequency  than  corresponds  to  the  disappearance 
of  brightness  flicker,  and  in  fact  the  flicker  photometer  is 
the  only  form  in  which  simultaneous  contrast  is  fully 
eliminated,  which  is  another  good  reason  for  employing  it 
in    heterochromatic   comparisons. 


RECENT  TELEPHONE  PATENTS. 


NEW  TRANSMITTERS. 

A  transmitter  of  the  inverted  solid-back  type  has  been 
patented  by  Mr.  H.  P.  Clausen,  of  Chicago.  The  body  of 
the  granule  box  is  formed  of  a  flanged  ring,  the  flanges 
being  riveted  to  the  diaphragm.  The  front  electrode  is 
secured  to  the  diaphragm  by  a  threaded  stud.  The  usual 
clamping  ring  secures  an  auxiliary  mica  diaphragm  to  the 
body  to  close  the  box,  the  rear  electrode  being  carried  by 
the  auxiliary  diaphragm.  The  bridge  carries  the  stud  of 
the  rear  electrode  in  a  socket  bushed  with  insulation.  This 
patent  is  assigned  to  the  Stromberg-Carlson  Telephone 
Manufacturing  Company. 

Mr.  T.  H.  O'Connell,  of  Boston,  has  removed  the  usual 
mouthpiece  from  his  transmitter  and  has  substituted  a 
non-perforated  sheet  of  metal  sufficiently  thin  at  least  at 
its  middle  to  transmit  the  sound  waves  to  the  air  cavity 
behind  it.  It  is  the  inventor's  idea  to  produce  in  this  man- 
ner a  more  sanitary  instrument  than  the  one  which  is  in 
common  use. 

A  microphone  invented  by  Mr.  G.  A.  Nussbaum,  of  Lon- 
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(Ion,  I'liifjIaiHl.  i.s  of  very  novi-I  construction.  The  button 
is  built  up  nut  of  thin  washers  t)f  carlion  with  a  small 
ajiiTturc  alttmati'tl  with  tliin  insuhitinj^  washers  with  a 
lar^c  aperture,  the  central  cavity  thus  formed  being  capped 
at  either  end  by  thin,  unpcrforated  disks.  The  insulatiii)^ 
washers  are  tot)  thin  to  admit  carbon  granules  between  the 
carbon  plates.  The  plates  therefore  may  be  set  in  vibra- 
tion, the  air  streams  from  between  llu-iii  serving  to  keej) 
the  graiudes   from   packing. 

The  standard  tapered  mouthpiece  is  <lei)arted  from  in 
the  invention  of  Mr.  Herman  boss,  of  Oombaas,  Norway. 
He  expands  the  mouthpiece  midwav  of  its  length  into  a 
spherical  ri>-on,iiu-e  i-band)er  in  order  to  intensity  the 
sounds. 


Letter  to  the  Editor. 


THE  ILLUMINATION  OF  TEXTILE  MILLS. 


To  the  liditor  of  lilcctrical  World: 

Siu: — Referring  to  the  abstract  in  your  is.sue  of  Dec.  16, 
191 1,  page  I4()7,  of  the  paper  ])y  Mr.  b>ank  W.  Reynolds 
on  the  illumination  of  textile  mills,  I  may  say  that  I  have 
experienced  the  same  difficulty  which  is  there  noted  with  re- 
spect to  local  lighting  in  a  very  large  automatic  screw-ma- 
chine department  crowded  with  apparatus  requiring  atten 
tion  in  much  detail,  the  conditions  being  very  similar  to 
those  existing  in  textile  mills. 

Local  lighting  close  to  the  tool  box  is  absolutely  neces 
sary.  but  by  photometric  observation  it  was  found  that  at 
night  it  resulted,  even  with  i6-cp  units,  in  spot  illumination 


Inside  Flat  White 
Fig.    1 — Double-Coned    Lamp   Shade. 

of  a  hard  and  disagreeable  character,  which  sometimes  ex- 
ceeded considerably  the  intensity  of  daylight  on  the  same 
part,  while  all  around  a  dark  zone  prevailed. 

Owing  to  the  forest  of  belts  and  counters  any  general 
illumination  was  badly  interfered  with  and  proved  unsatis- 
factory. I  found  a  solution  by  devising  a  double-coned 
shade,  as  per  inclosed  sketch,  which  allowed  sufficient  light 


to  fall  on  the  toolbox  and  permitted  the  remainder  Ui  escape 
upward,  whence,  by  rellcclion  from  white  ceilings,  it  illu- 
nnnated  the  area  previously  in  shadow.  The  eye-strain  (jf 
the  attendant  was  noticeably  relieved. 

Ilion.N.  v.  John  Cai.uek. 


I  111  a  jiaper  entitled  "The  Mechanical  l-'.ngineer  and  Pre- 
\eiition  of  Accidents,"  presented  l-'eb.  14,  191 1,  before  the 
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Fig.  2 — Curve   Showing   Fatal   Accidents    During   One  Year. 

American  Society  of  Mechanical  Engineers,  Mr.  Calder, 
who  is  manager  of  the  Remington  Typewriter  Works,  de- 
voted a  section  to  "insufficient  Lighting,"  which  we  reprint 
below,  owing  to  its  general  relation  to  the  subject  under 
discussion  : 

"Insufficient  lighting  is  a  cause  of  numerous  accidents, 
particularly  serious  and  even  fatal  falls.  The  author  has 
observed  that  a  maximum  of  accidents  occur  toward'  the 
close  and  beginning  of  each  year,  that  is,  during  November, 
December  and  January,  the  months  of  minimum  daylight. 
Fig.  I  shows  the  seasonal  distribution  for  three  successive 
years  of  about  700  deaths  annually  from  industrial  acci- 
dents, which  were  reported  with  other  injuries  from  an 
area  embracing  80,000  plants  of  varying  extents. 

"The  influence  of  the  duration  and  intensity  of  natural 
light  in  working  hours  on  fatal  and  serious  accidents  is 
particularly  noticeable  in  founding,  bridge-building,  ship- 
building, engineering,  steel  and  iron  works  and  in  other 
operations  which  have  to  be  carried  on  within  large  spaces, 
often  entirely  in  the  open  air  and  not  easily  illuminated 
artificially  to  the  exclusion  of  deep  shadows. 

"^^^ithin  plant  buildings  the  intensity  of  artificial  light- 
ing at  the  cutting  point  of  tools,  for  instance,  and  on  very 
limited  machine-tool  or  bench  areas,  is  frequently  far  above 
actual  requirements  and  a  source  of  much  physical  discom- 
fort, while  all  around  the  operative  a  semi-darkness  pre- 
vails which  has  a  blinding  effect  in  the  sudden  transitions  of 
the  vision  required  by  his  employment. 

"It  has  been  found  by  exact  photometric  observations  of 
shop-lighting  conditions  during  both  the  day  and  the  night 
that  the  concentrated  illumination  by  means  of  shades  of 
ordinary  i6-cp  incandescent  units  on  cutting  tools  in  ma- 
chines and  the  area  near  them  is  often  several  times  the 
intensity  of  ordinary  daylight  on  the  same  parts.  It  is  very 
difficult  to  convince  the  operative  that  he  is  suffering  from 
too  much  light  at  any  place  and  the  call  is  constantly  for 
more  light. 

"What  is  wanted  from  the  safety  point  of  view,  and  also, 
the  author  believes,  from  considerations  of  power  economy, 
is  the  elimination  by  good  illuminating  engineering  of  this 
excessive  hard  light  on  spots  only,  which  causes  eye-strain 
and  poor  vision  of  surrounding  areas  with  resulting  acci- 
dent. A  more  generally  diffused  light  of  less  unit  intensity 
is  now  easily  obtained  by  the  use  of  fewer  but  larger 
screened  units  experimentally  located  to  suit  varying  shop 
requirements  and  reflecting  from  whitened  wall  and  ceil- 
ing surfaces.  The  mechanical  engineer  administering  in- 
dustries or  designing  plants  can  do  much  to  reduce  the 
accident  risk  from  this  cause."] 
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Generators,    Motors   and   Transformers. 

Cast-iron  Magnets  for  Direct-Current  Machines. — J.  W. 
Burleigh. — The  author  describes  a  design  of  direct-current 
motors  with  coinniutating  poles  and  an  all  cast-iron  magnet 
system.  Data  of  a  special  design  of  this  kind  are  given, 
and  it  is  thought  that  in  general  this  method  of  construction 
lessens  the  machinery  required,  minimizes  stock,  increases 
the  output  of  the  work  and  reduces  the  prime  cost.  The 
efficiency  is  quite  equal  to  that  of  steel  construction,  and 
the  commutating  properties  are  such  that  in  a  number  of 
four-pole  machines  so  far  constructed  it  was  found  that, 
even  with  two  consecutive  rows  of  brushes  lifted,  at  full 
load  there  was  only  very  slight  sparking,  and  in  some  in- 
stances none.  In  the  machines  thus  far  constructed  the 
cast  iron  had  been  of  quite  an  ordinary  grade  and  worked 
at  an  apparent  density  of  about  7800  lines  per  sq.  cm.  up  to 
i2-hp  output.  It  will  probably  be  found  in  the  larger  sizes 
that  even  an  apparent  density  of  10,000  lines  may  not  be 
too  high. — Lond.  Elcc.  Reviezv,  Jan.  5. 

Threc-Phase  Induction  Machine. — T.  F.  Wall. — A  paper 
read  before  the  Birmingham  Section  of  the  (British)  Insti- 
tution of  Electrical  Engineers  on  the  development  of  the 
circle  diagram  for  the  three-phase  induction  machine.  The 
circle  diagram  is  developed  by  considering  the  action  of  the 
rotating  field  on  one  phase.  The  power,  torque  and  slip  are 
represented  by  intercepts  on  certain  straight  lines.  The 
accuracy  of  the  diagram  is  discussed,  and  the  results  of 
tests  on  an  8-hp  induction  motor  are  compared  with  those 
deduced  by  means  of  the  diagram. — Lond.  Electrician, 
Jan.  5. 

Diagrams. — G.  Rasch. — The  first  part  of  an  article  re- 
ferring to  an  older  paper  by  Goerges,  in  which  he  gave 
diagrams  for  the  mmf,  the  flux,  the  emf  and  the  stray  fluxes 
of  windings  for  which  the  number  of  slots  divided  by  the 
product  of  the  number  of  poles  and  number  of  phases  is  a 
whole  number,  not  a  fraction.  The  present  author  now 
extends  this  investigation  to  windings  in  which  the  ratio 
just  mentioned  is  not  a  whole  number,  but  a  fraction.  The 
highly  mathematical  article  is  to  be  concluded. — Elek.  Zeit., 
Jan.  4. 

Theory  of  Commutation. — K.  Pichelmayer. — An  article 
on  the  calculation  of  the  emf  of  self-induction  which  is  pro- 
duced in  a  coil  short-circuited  during  commutation.  The 
author  has  formerly  given  the  formula  for  calculating  this 
emf  and  shows  now  that  it  is  correct  in  principle.  He  also 
describes  a  method  of  determining  the  one  coefficient  which 
occurs  in  this  formula  by  sending  an  alternating  current 
through  ■  the  coil  short-circuited  by  a  brush. — Elek.  Zeit., 
Jan.  4. 

Commutation  of  Single-Phase  Commutator  Motors. — 
Claudius  Schenfer. — An  article  illustrated  by  diagrams  in 
which  the  author  first  develops  the  theory  of  the  change  in 
time  of  the  current  in  the  coils  short-circuited  during  com- 
mutation in  single-phase  commutator  motors.  The  genera! 
commutation  equation  is  first  given  and  a  graphical  solution 
of  it  is  then  found,  whereupon  the  author  gives  oscillo- 
graphic curves  to  confirm  his  theory. — Elek.  u.  Masch. 
(Vienna),  Dec.  31. 

Lamps  and  Lighting. 

Condensers  and  Metallic-Filament  Lamps. — W.  Perren 
Maycock. — A  further  letter  with  reference  to  the  system  of 
Ashton  recently  described  in  the  Digest.  The  author  thinks 
that,  though  this  system  is  more  or  less  in  embryo,  yet  it 
promises  a  really  remarkable  development  in  alternating- 
current    lighting   work.      Thus    far    the    method    has    been 


adopted  in  only  one  or  two  cases  in  street  lighting  and  not 
at  all  in  interior  lighting,  where  it  would  have  the  larger 
scope.  Low  candle-power  lamps  are  wanted  in  all  kinds  of 
interior  shops,  oflices,  factories,  warehouses,  etc.  The  fol- 
lowing rules  on  the  application  of  the  system  are  given. 
The  condensers  must  be  suited  to  the  circuit  pressure  and 
frequency  and  to  the  current  required.  The  current  in  the 
condenser  circuit  must  not  vary;  therefore  there  must  either 
be  a  condenser  to  each  lamp  or,  if  more  than  one  inde- 
pendently switched  lamp  is  to  be  accommodated,  the  lamps 
nuist  be  put  in  series.  Two  or  more  lamps  in  parallel  may 
be  connected  to  a  condenser,  provided  they  are  all  to  be  put 
"on"  or  "off"  together.  The  voltage  of  the  lamp  or  lamps 
(in  series)  connected  to  the  condenser  is  immaterial,  so 
long  as  it  does  not  exceed  40  per  cent  of  the  supply  volt- 
age. For  example,  if  a  condenser  be  connected  to  a  240- 
volt  circuit,  the  one,  two  or  more  lamps  in  series  with  it 
may  have  dififerent  voltages,  but  the  total  must  not  exceed 
96.  The  one,  two  or  more  lamps  connected  (in  series)  to 
a  condenser  must  all  take  the  san;e  current,  namely,  that 
for  which  the  condenser  is  built;  or  the  condenser  must  be 
selected  to  suit  the  lamp  current.  Lamps  in  series  must 
have  their  individual  single-way  switches  so  connected  as 
lo  short-circuit  them  when  they  are  to  be  extinguished. 
Single  lamps  or  groups  have  their  respective  single-way 
switches  connected  in  the  ordinary  manner.  The  con- 
densers should  be  connected  in  the  return  side  of  the  circuit. 
With  a  given  supply  pressure  the  cost  of  the  condenser  is 
the  greater  the  greater  the  current.  With  a  given  current 
its  cost  decreases  as  the  supply  pressure  and  frequency  in- 
crease. The  series  system  would  do  well  for  very  small 
buildings  where  the  lamps  are  in  separate  rooms,  though 
automatic  short-circuiters  might  sometimes  be  necessary  to 
deal  with  fractured  filaments.  For  variable  groups  of  lamps 
in  one  room  it  would  be  inconvenient  to  have  short-circuit- 
ing switches  in  each  lamp. — Lond.  Electrician,  Jan.  5. 

Street  Lighting. — H.  F.  J.  Thompson. — An  article  on 
changing  an  old  arc  system  of  street  lighting  over  to 
metallic-filament  lamps,  with  special  reference  to  the  type 
of  lantern  to  be  selected  and  the  construction  of  automatic 
switches  by  means  of  which  certain  lamps  are  turned  off 
at  a  predetermined  hour,  say  at  midnight. — Lond.  Elec. 
Revie-iV,  Jan.  5. 

Lamp-Testing  Board. — H.  R.  Taunton. — An  illustrated 
description  of  a  simple  and  convenient  testing  board  for 
testing  eight  different  lamps,  of  two  different  sizes,  connect- 
ing four  in  parallel,  or  four  in  series,  or  three  in  series, 
or  two  twos  in  series. — Lond.  Elec.  Reviezv,  Jan.  5. 

Osmium  Lamp  Patent. — Among  the  British  patents  which 
will  expire  this  year  is  one  of  Auer  von  Welsbach  for  the 
osmium  lamp  which  is  of  historical  interest  as  the  fore- 
runner of  the  present  metallic-filament  lamp.  It  describes 
methods  of  making  osmium  filaments,  either  by  coating  a 
platinum  wire  with  osmium  and  finally  driving  off  the 
platinum  by  heating  electrically  to  a  high  temperature  or 
by  depositing  osmium  on  a  carbonaceous  filament  in  an 
atmosphere  of  osmium  vapor,  the  carbon  being  subsequently 
burned  off. — Lond.  Electrician,  Jan.  5. 

Generation,  Transmission  and  Distribution. 

Coal-Cutting  Machinery. — W.  Bolton  Shaw. — A  paper 
read  before  the  Manchester  Association  of  Engineers.  The 
author  discusses  the  various  types  of  coal-cutting  ma- 
chinery used  at  present  and  the  advantages  of  electricity 
and  compressed  air  for  driving  them.  Figures  of  the  rela- 
tive power  taken  are  also  given. — Lond.  Electrician, 
Dec.  22. 
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Traction. 

lAt'ctric  Traition  in  I-'ramw — |.  Simev. — An  account  nt 
tlu-  cxtcntli'd  tests  wliidi  arc  now  lieitij;  made  witli  sIiikIi- 
pliase  traction  on  a  section  of  tlie  (hcmin  do  fcr  du  Midi, 
wliicli  expects  to  electrify  its  lines  in  the  rvrenees  Moun- 
tains. I'.xperinients  are  made  with  six  dilferent  locomo- 
tives made  by  six  dilTerent  l-rench  manufacturers.  On 
throe  of  the  locomotives  the  C()m|)ensaleil  series  motor  is 
used,  on  a  fourth  the  repulsion  motor  with  a  double  set  of 
brushes  in  short-circuit,  and  on  the  last  two  the  com- 
pensated repulsion  motor  with  two  sets  of  brushes,  one  in 
short-circuit  ami  the  other  in  scries  with  the  primary.  The 
eiiuipment  of  the  six  locomotives  is  briefly  described  and 
illustrated. — /.(/  I.umicrc  lilcc,  Dec.  23. 

Public-Scnicc  Af^plications  of  Electricity  in  U'cslcrn 
Gcrmnny. — .\.  1  Iaski.mann. — The  first  of  a  series  of  articles 
on  larjje-.scale  applications  of  electricity  for  public  service 
in  Rhineland  and  Westphalia,  where  the  distribution  of 
electrical  energy  has  assumed  a  very  large  scope  in  view 
of  the  high  density  of  population  and  the  many  industries 
located  in  that  district.  In  the  present  instalment  the 
traction  systems  in  and  around  Aix-la-C"liapelle  are  de- 
scribed. The  total  length  is  201.9  km  (120  miles),  of  which 
54  km  (32  miles)  are  within  the  city.  38  km  (2^  miles)  are 
suburban  lines,  and  no  km  (66  miles)  are  interurban  lines. 
The  financial  results  are  quite  satisfactory.  The  railway 
company  of  Aix-Ia-Chapelle  has  paid  an  average  annual 
dividend  of  6  per  cent  since  the  introduction  of  electric 
traction,  and  in  the  last  years  the  dividend  was  7  and  7.5 
per  cent. — Hick.  Zcit.,  Jan.  4. 

Installations,   Systems  and   Appliances. 

Small  Central  Stations. — P.  A.  Sp.^lding. — A  paper  read 
before  the  Dublin  Section  of  the  (British)  Institution  of 
Electrical  Engineers.  The  author  considers  first  the  case 
of  small  areas  having  a  population  of  from  1000  to  5000 
and,  secondly,  small  towns  with  from  5000  to  15,000  in- 
habitants. In  both  cases,  as  a  rule,  he  advocates  a  two- 
wire  supply  at  220  volts  and  suction  gas-engine  or  Diesel 
oil-engine  plant.  He  finally  refers  to  some  interesting  de- 
tails of  the  small  undertaking  at  Galway,  and  summarizes 
the  results  obtained  in  typical  small  concerns. — Lond.  Elec- 
trician. Dec.  29. 

J  Voter  Rheostat. — A  fully  illustrated  description  of  a 
water  rheostat  for  use  in  tests  of  large  three-phase  gen- 
erators. In  order  to  be  available  at  any  place  where  the 
test  is  to  be  made,  the  water  rheostat  is  built  so  as  to  be 
portable.  There  are  three  wooden  boxes  filled  with  water 
and  in  ea'ch  of  the  three  boxes  there  are  two  pairs  of  elec- 
trodes. Each  of  the  three  phases  of  the  system  is  con- 
nected to  one  electrode  at  one  end  of  each  box.  The  other 
three  electrodes  are  connected  together  and  form  the 
neutral  point.  The  load  is  varied  by  changing  the  dis- 
tances between  the  two  electrodes  in  each  box  and  by 
changing  the  level  of  the  water  in  the  boxes. — Elek.  Zeit., 
Dec.   14. 

Wires,   Wiring  and   Conduits. 

Testing  High-Tension  Cables  in  Water. — V.  Planer. — 
In  lead-armored  cables  there  are  sometimes  faults  in  the 
lead.  In  order  to  detect  them  the  usual  practice  in  Ger- 
many is  to  place  the  cable  for  twenty-four  hours  in  water 
and  then  test  it.  The  present  author  has  investigated 
whether  this  method  is  a  really  reliable  test  wath  modern 
cables.  In  several  lead-armored  cables  insulated  with  im- 
pregnated paper  a  number  of  greater  or  smaller  holes  were 
artificially  made  in  the  lead  armor  and  the  cables  were  then 
placed  in  water.  After  every  twelve  hours  the  insulation  re- 
sistance of  the  cable  was  measured  and  the  cable  was  tested 
every  hour  at  double  normal  voltage.  After  the  cables  had 
been  in  water  for  twenty-four  hours  or  forty-eight  hours 
the  insulation  resistance  was  just  the  same  as  before.  The 
measurements  were  repeated  daily  and  the  results  remained 


inii  li;in(;iil  alter  live  weeks.  ,\  seroiid  c.ible  was  |jlaced  in 
the  water  without  a  lead  armor  so  that  the  impregnated 
p.iper  was  directly  in  contact  with  the  water.  After  four 
weeks  the  cables  could  still  withstand  the  test  with  double 
the  normal  voltage,  while  the  insulation  resistance  had  de 
creased  by  10  per  cent.  These  experiments  prove  that  to 
place  a  modern  cable  for  twenty-four  hours  in  water  before 
testing  it  is  not  a  reliable  method  for  detecting  a  fault  in 
the  lead  armor.  The  best  thing  to  do  is  to  avoid  these 
faults  altogether,  but  for  a  control  of  the  lead  armor  tests 
with  comi)ressed  water  should  be  employed,  hydraulic  pres- 
sures of  several  atmospheres  being  nserl  for  this  purpose 
by  some  cable  manufacturers. — EIcIk.  Zcit.,  Jan.  4. 

E.vfuinsion  Coefficient  of  Aluminum. — 1'".  J.  1'kisi.ee. — A 
paper  in  which  the  author  gives  2.70(S  as  the  density  of  cast 
aluminum  and  2.705  for  hard-drawn  rod.  The  coelTicient  of 
linear  expansion  was  also  measured  and  the  formulas  from 
which  variations  in  length  at  any  temperature  can 
be  calculated  are  as  follows:  Hard-drawn  aluminum 
Lt  —  E  {i  — 0.00002432/)  ;  annealed  aluminum  /-/  ^  E  (i 
—  0.00002454/). — Eond.  Elec.  Review,  Jan.  5. 

Electrophysics   and    Magnetism. 

Discharge  Rays. — I'j.izauetii  R.  Eaikd. — .An  account  of 
an  experimental  investigation  of  entladungsstrahlen  (dis- 
charge rays)  at  atmospheric  pressure  and  at  diminished 
pressures.  The  experiments  help  to  confirm  the  general 
theory  of  Sir  J.  J.  Thomson  concerning  the  spark  dis- 
charge, and  to  show  that  the  entladungsstrahlen  are  an 
electromagnetic  radiation  with  properties  approaching  those 
of  light,  differing  from  light  in  lack  of  definite  periodicity 
and  becoming  more  penetrating  at  lower  pressures.  They 
show  also  that  the  ionization  caused  by  this  radiation  is 
large  in  amount  so  that  it  must  play  quite  a  part  in  the 
passage  of  the  discharge. — Phys.  Review,  December. 

Positive  Ionization  from  Hot  Salts. — O.  W.  Richardson. 
— The  author  has  formerly  described  experiments  made  to 
determine  the  value  of  the  specific  charge  {e/m)  of  the 
positive  thermions  emitted  by  the  salts  of  the  alkali  metals. 
The  results  of  the  experiments  showed  that  the  positive 
ions  in  each  case  were  atoms  of  the  basic  metal  carrying 
a  single  electronic  charge.  Since  then  the  investigation  has 
been  extended  in  different  directions.  In  giving  the  results 
he  criticises  some  of  the  conclusions  reached  by  other  re- 
cent workers  in  this  field.  He  emphasizes  especially  that 
all  the  direct  evidence  which  appears  to  be  trustworthy 
points  to  the  view  that  the  positive  ions  emitted  by  heated 
salts  are  metallic  atoms.  These  are  not  necessarily  atoms 
of  the  salts  which  appear  to  be  under  examination,  but  may 
be  atoms  of  some  other  metal  whose  salts  are  present  as  an 
impurity,  possibly  in  minute  quantity  only.  On  the  whole, 
there  is  no  reason  for  supposing  that  there  is  any  essential 
difference  between  the  mechanism  of  the  large  positive 
emission  from  freshly  heated  metals  and  that  observed  with 
salts. — Phil.  Mag.,  November. 

Mobility  of  Positive  Ions  in  Flames. — S.  G.  Lusby. — An 
account  of  measurements  of  the  mobility  of  the  positive 
ion  due  to  salt  vapors  in  a  Bunsen  flame .  at  intervals  of 
temperature  ranging  between  11 50  deg.  and  1950  deg.  ab- 
solute. Down  to  1300  deg.  all  salts  of  all  conducting  metals 
produce  the  same  ion ;  below  this  temperature  the  ion  due 
to  monovalent  metals  has  a  greater  mobility  than  that  due 
to  divalent  metals.  Between  1950  deg.  and  1400  deg.  the 
mobility  varies  as  the  square  root  of  the  temperature  and 
corresponds  closely  to  that  calculated  for  a  hydrogen  atom. 
Below  1400  deg.  the  mobility  drops  very  rapidly,  as  if 
extensive  clustering  took  place. — Phi\  Mag.,  November. 

Thermoelectricity  and  Magnetism. — L.  O.  Grondahl  and 
S.  Karrer. — An  account  of  an  experimental  investigation 
of  the  thermoelectric  behavior  of  Heusler  alloys  in  a 
magnetic  bath.  The  results  show  that  the  effect  of  the 
magnetic  field  on  thermoelectric  behavior  is  present  in 
Heusler  alloys  and  is  of  the  same  nature  as  in  the  case  of 
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the  magnetic  metals.  The  surmi^^e  that  the  magnetic  prop- 
erty of  the  alloys  is  different  in  nature  from  that  of  iron 
loses  its  support  as  far  as  the  present  phenomenon  is  con- 
cerned.— Pliys.  Reviezi',  Decemher. 

Radioactiz'ity  and  Tonperattirc. — II.  (  akter. —  There  is 
at  the  present  time  no  \vell-autlicntic;itc<l  case  where  radio- 
activity is  called  into  existence  by  any  artificial  process. 
All  the  known  phenomena  in  this  branch  of  science  are  due 
to  the  spontaneous  atomic  disintegration  observed  in  the 
naturally  active  substances.  I  f  such  an  atomic  disintegra- 
tion can  under  any  circumstances  be  set  going  artificially, 
it  seems  probable  that  this  would  occur  in  cases  where 
large  quantities  of  energy  are  being  set  free  in  a  small 
volume.  Such  cases  are  those  of  the  electric  arc,  the  spark 
and  the  oxy-hydrogen  and  oxy-acetylene  blowpipe  flames. 
The  author  investigated  these  gases,  searching  for  beta 
radiation  which  might  bo  looked  for  at  a  convenient  dis- 
tance, but  the  results  obtained  are  almost  comi)letely  nega- 
tive.— Phil.  Mag.,  November. 

Electrochemistry-  and   Batteries. 

Efficiency  of  Storage  Batteries. — \\  .  Mihhekt. — The  com- 
paratively low  watt-hour  efficiency  of  a  storage  battery  is 
essentially  due  to  the  fact  that  the  average  voltage  during 
discharge  is  much  lower  than  that  during  charge.  This  is 
essentially  due  to  the  concentration  changes  in  the  sulphuric 
acid.  The  efficiency  may  be  raised  by  charging  the  plates 
of  the  battery  in  weak  acid  and  discharging  them  in 
stronger  acid.  The  efficiency  may  also  be  raised  by  heating 
because  the  higher  temperature  aids  diffusion  so  that  the 
concentration  of  the  acid  in  the  pores  of  the  plates  remains 
more  nearly  equal  to  that  outside  of  the  plates. — Lond. 
Elec.  Review,  Jan.  5. 

Units,  Measurements  and  Instruments. 

Measurement  of  Dielectric  Losses. — K.  W.  Wagxer. — 
An  illustrated  translation  of  his  recent  German  paper  on 
the  measurement  of  dielectric  losses  by  means  of  the 
W'heatstone  bridge. — Lond.  Electrician,  Dec.  29. 

Direct-Reading  Wave-Meter. — L.  F.  Huth. — A  descrip- 
tion of  a  new  direct-reading  wave-meter  based  on  the 
resonance  principle.  The  construction  is  shown  in  TTgs.  i 
and  2.  C  is  a  continuously  adjustable  condenser  consisting 
of  two  half-circular  disks,  one  of  which  is  stationary  while 
the  other  is  revolved  by  an  electric  motor  M.  During  each 
revolution   the   capacity   therefore   passes   through   a   cycle 


Figs.    1     and    2 — Direct- Reading    Wave    Meter 


from  a  maximum  to  a  minimum,  back  to  a  maximum,  etc. 
L  is  a  self-induction  which  may  also  be  adjustable,  and  A 
is  a  little  glass  tube  filled  with  neon  or  helium.  The  tube 
A  is  connected  in  parallel  with  the  capacity  or  self-induct- 
ance and  is  fixed  to  the  revolving  half-disk  of  the  condenser 
so  as  to  revolve  with  it.     Whenever  the  resonance  position 


is  reached  the  neon  tube  lights  up,  giving  the  appearance 
of  a  light  line.  This  happens  once  during  each  revolution, 
and  during  successive  revolutions  this  always  happens  at 
the  same  place,  so  that  the  wave-length  or  the  frequency 
may  be  read  directly  from  the  calibrated  scale  B.  This 
wave-meter  is  not  only  far  more  convenient,  but  also  more 
accurate  than  other  wave-meters,  and  its  power  consump- 
tion is  considerably  less  than  that  of  wave-meters  with  hot- 
wire instruments. — Pliys.  Zcit.,  Jan.  i. 

Telegraphy,   Telephony   and   Signals. 

Interference  Bel  .cen  Imcrgy  Transmission  Lines  and 
Telegraph  and  Telephone  Lines. — K.  Hohage. — The  con- 
clusion of  his  illustrated  article.  In  the  present  instalment 
the  author  discusses  first  the  protection  of  the  apparatus 
and  then  methods  of  overcoming  obnoxious  noises  in  tele- 
phones due  to  induction  effects  or  installation  faults.  The 
best  method  is  to  remove  the  trouble  (the  overtones)  at 
the  high-tension  line  as  has  been  done  in  comiection  with 
the  single-phase  traction  line  between  Sebach  and  Wetting- 
ham.  In  this  case  the  overtones  and  the  whole  trouble  dis- 
appeared after  the  commutator  motors  of  the  locomotives 
had  been  provided  with  closed  slots. — Elek.  Zeit.,  Dec.  28. 
Wireless  Telegraphy. — P.  Schwarzhaupt. — An  article 
on  the  eft'ect  of  sunlight  and  topography  on  wireless-tele- 
graph transmission.  Strong  sunlight  acts  like  a  diminution 
of  the  insulation  of  the  vertical  wire  and  results  in  an  in- 
crease of  the  damping  and  a  reduction  in  the  current  in  the 
vertical  wire.  The  difference  in  the  distance  of  trans- 
mission at  different  hours  of  the  day  is  due  to  the  absorp- 
tion of  electromagnetic  waves,  and  in  this  phenomenon  the 
ionization  of  the  air  seems  to  play  an  important  part.  A 
report  is  given  of  the  results  obtained  between  two  sta- 
tions on  land  over  mountains  and  between  two  stations  on 
shipboard  and  between  shipboard  and  land  as  to  the  dis- 
tance of  transmission  at  day  and  at  night  hours. — Elek. 
Zeit.,  Dec.  28. 

Wireless  Telegraphy. — W.  H.  Eccles. — In  the  conclusion 
of  his  illustrated  review  of  recent  wireless  telegraph  patents 
the  author  deals  with  improvements  made  in  receiving  ap- 
paratus and  in  wireless  telephony  and  also  in  antenna  con- 
struction.— Lond.  Electrician,  Dec.  29. 

Wireless  Telegraphy. — K.  Lubowsky. — An  article  on  the 
use  of  wireless  telegraphy  in  aeronautics  with  special  ref- 
erence to  the  best  ararngement  of  the  antennas  on  balloons 
— Elek.  Zeit.,  Dec.  14. 

Te.cphone  Transfer. — An  article  on  the 
recent  transfer  of  the  business  of  the 
National  Telephone  Company  to  the  state  in 
Great  Britain.  In  general,  all  employees 
who  were  receiving  a  salary  below  a  certain 
figure  were  taken  over,  but  several  of  the 
•|)rincipal  engineers  and  superintendents  have 
been  omitted  from  the  transfer. — Lond.  Elec- 
trician, Jan.  5. 

Cologne. — .\n  article  on  the  new  telephone 
exchange  of  Cologne  which  was  recently 
opened,  replacing  the  old  system  which  had 
been  in  use  for  eleven  years.  The  city  tele- 
phone system  comprises  two  groups  each 
for  10,000  subscribers.  The  toll  system  com- 
prises 700  lines.^£/e/r.  Zeit.,  Jan.  4. 

Miscellaneous. 

Lightning  Conductors. — .\  Turpain. — An 
article  giving  the  results  obtained  in  a  coun- 
try estate  in  France  with  a  number  of  pure- 
copper  lightning  conductors  for  protection  against  thunder- 
storms. The  author  emphasizes  that  to  be  efficient  the  con- 
ductors should  have  a  large  surface  and  should  be  as 
straight  as  possible  from  top  down  to  the  earth  connection. 
Such  copper  lightning  conductors  should  be  provided  at  not 
too  great  distances,  sav,  66c  ft. — La  Rei-ue  Elec  Dec.  8. 
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Ne^v  Apparatus  and  Appliances 


MORE  INCANDESCENT  LAMPS  STANDARDIZED. 


Several  new  sizes  of  iiicamlesceiit  lamps  are  amioiiiicecl 
:is  additions  to  standard  lines.  Regular  Mazda  lamps  for 
loo- 1 30  volts  arc  now  to  be  had  in  the  15-walt  and  20-watt 
sizes  in  straight-sided  hidbs  and  l5-\vatt  sizes  in  2>^-in. 
round  hulhs.  I'or  voltages  between  200  and  260  a  25-watt 
Tegular  Ma/da  lamp  is  now  available.  A  complete  line  of 
Ciem  and  Mazda  lamps  for  street-railway  service  has  just 
been  brought  out.  This  includes  35-watt  and  54-\vatt  Gem 
lamps  for  burning  five  in  scries  on  500  volts  to  650  volts. 
I'Or  gage-light  service  Mazda  lamps  of  the  sign  type  are 
now  made  in  2,' i-watt.  y/2-watt  and  5-watt  sizes  so  selected 
for  current  as  to  operate  in  series  with  regular  car  lamps. 
The  use  of  regular  Mazda  lamps  in  street  cars  has  been 
l)rovcd  entirely  practicable  by  numerous  service  tests  under 
various  conditions.  Most  of  the  above  lamps  are  derived 
from  regular  multiple  lamps  by  operating  them  at  reduced 
efficiency  and  power  consumption.  To  the  train-lighting 
list  has  been  added  a  lo-watt  Mazda  lamp  which  has  already 
been  used  to  a  large  extent  as  a  berth  lamp.  Among  the 
regular  Gem  lamps  is  now  listed  the  30-watt  size  in  a 
2' j-in.  bulb.  These  will  supply  the  demand  for  small  in- 
candescent lamps  of  about  8  cp  or  10  cp  or  replace  the 
>imilar  carbon    lamp. 


PUMPING  MOTOR  CONTROLLER. 


An  interesting  application  of  pump  control  was  recently 
made  by  the  Rochester  Railway  &  Light  Company  in  the 
case  of  a  customer  who  was  using  a  motor  to  drive  a  rotary 
screw  pump  delivering  water  to  a  pressure  tank  operating 
a   hydraulic    elevator.      The    operation    of   this    outfit    was 


Pumping  Motor  Controller. 

noisy.  It  failed  to  maintain  sufficient  pressure  during  the 
rush  hours  of  the  day,  and,  being  of  low  efficiency,  caused  a 
high  consumption  of  electrical  energy.  The  problem  was 
similar  to  two  others  that  had  been  previously  solved  by  the 
engineers  of  the  same  company. 

A  triplex  pump  in  this  case  was  substituted  delivering 
200  gal.  per  minute  and  was  driven  by  a  13-hp,  220-volt 
variable-speed    motor.      The    controller,    furnished    by    the 


(  utler  ilaiiiMur  M.iini facturing  Company,  of  Milwaukee, 
and  illustrated  herewith,  regulates  the  motor  automatically 
so  that  when  the  elevator  service  is  light  the  pump  is  run  at 
its  lowest  speed,  while  as  service  grows  heavier  the  motor 
speed  is  increased  automatically  by  the  controller  and  more 
water  is  pumped  to  meet  the  demand. 

It  is  stated  that  the  customer  is  saving  $600  per  year, 
which  is  40  per  cent  of  the  cost  of  the  new  controller,  pump 
and  motor.  The  power  rate  is  better  because  the  controller 
maintains  a  fairly  tmiform  tank  jiressurc  and  sudden  and 
high  current  demands  do  not  occur.  The  controller  used 
in  this  case  is  of  different  construction  from  the  standard 
line,  having  the  regulating  resistance  mounted  on  the  back 
and  the  automatic  starter  on  the  front  of  the  panel,  making 
it   very   compact. 


PETTINGELL-ANDREWS  SALESMEN'S  WEEK. 


The  first  week  of  January  was  the  occasion  of  the  inaugu- 
ration by  the  Pettingell-Andrevvs  Company's  organization, 
of  Boston,  of  a  salesmen's  week.  All  the  company's  sales- 
men were  called  in  from  the  road  and  during  the  week 
listened  to  prepared  addresses,  many  of  them  illustrated  by 
lantern  slides,  given  by  special  representatives  of  various 
prominent  manufacturers.  All  told  there  were  six  morn- 
ing, five  afternoon  and  two  evening  sessions,  or  thirteen 
in  all,  at  which  twenty-two  addresses  were  delivered.  As 
this  constituted  a  rather  serious  program,  necessary  pro- 
vision was  made  for  relaxation.  On  Friday  evening,  Jan.  5, 
the  officers  of  the  company  gave  a  dinner  to  the  salesmen, 
special  features  of  which  were  favors  of  tiny  salesmen's 
grips,  special  topical  songs,  limerick  jests  on  important  men 
in  the  company,  and  two-minute  addresses  by  salesmen  and 
officers.  The  genial  salesman  Mr.  Peterson  was  toastmaster 
at  this  dinner  and  the  program  was  planned  and  handled  by 
the  advertising  manager,  Mr.  Carroll  Westall.  The  names 
of  the  entries  of  the  menu  were  extended  by  electrical  addi- 
tions, such  as  "National  Code  cheese — bare  and  insulated." 
The  success  of  the  first  salesmen's  week  and  dinner  was 
so  gratifying  that  the  event  will  probably  be  made  an  an- 
nual one  by  the   Pettingell-Andrews   Company. 


I 


COMPARISON  OF  SINGLE-PHASE  AND  POLYPHASE 

SYSTEMS. 


Before  the  Wisconsin  Electrical  Association,  at  Milwau- 
kee, Jan.  18,  Mr.  F,  N.  Jewett,  of  the  Wagner  Electric 
Manufacturing  Company,  St.  Louis,  Mo.,  presented  a  dis- 
cussion of  the  relative  merits  of  the  single-phase  and  the 
polyphase  method  of  distribution  of  energy.  In  comparing 
the  cost  of  transformers  he  pointed  out  that  one  single- 
phase  transformer  costs  less  than  either  two  or  three  single- 
phase  transformers  of  equivalent  capacity.  For  example: 
Three  5-kw  transformers,  $135  each,  list  $405;  one  15-kw 
transformer  lists  $300;  saving  $105,  or  26  per  cent.  Two 
75^-kw  transformers,  $178  each,  list  $356;  one  15-kw  trans- 
former lists  $300;  saving  $56,  or  15.7  per  cent.  Comparing 
single-phase  and  three-phase  transformers:  One  15-kw 
three-phase  transformer  lists  $380;  one  15-kw  single-phase 
transformer  lists  $300;  saving  $80,  or  21  per  cent. 

These  figures  do  not  take  into  consideration  the  in- 
creased cost  of  installation,  the  increased  cost  of  labor  for 
connecting,  nor  the  running  of  additional  feed  wires  if  the 
customer  is  not  located  near  the  main  polyphase  feeders. 
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Transformer  losses  are  from  15  to  35  per  cent  less  with 
single-phase-motor  installations  than  with  polyphase.  It 
will  be  generally  admitted  that  the  losses  of  a  three-phase 
transformer  are  not  greater  and  usually  are  less  than  the 
losses  of  an  equivalent  arrangement  of  two  or  three  single- 
phase  transformers.  Comparing  one  single-phase  trans- 
former with  an  equivalent  three-phase  transformer,  it  is 
found  that  the  saving  on  the  single-phase  installation  actu- 
illy  runs  from  20  to  30  per  cent.  This  is  particularly  note- 
worthy at  this  time  when  purchasers  of  transformers  are 
laying  so  much  stress  on  very  slight  savings  in  core  and 
;opper  losses. 

These  percentages  of  saving  in  first  cost  and  in  losses 
ire  greater  in  the  smaller  sizes  than  in  the  larger  sizes, 
llustrating  why  some  progressive  companies  refuse  to  fur- 
lish  polyphase  energy  for  any  installation  smaller  than 
lYz  hp  even  though  their  three-phase  lines  pass  the  cus- 
:omer's  premises. 

Meter  investment  is  from  10  to  50  per  cent  less  for  single- 
jhase  than  for  polyphase  motors.  While  for  a  given  horse- 
jower  of  installation  the  ampere  capacity  of  the  single- 
)hase  meter  is  greater  than  that  of  the  polyphase  meter,  the 
irst  cost  of  the  latter  averages  26  per  cent  greater  than  the 
iingle-phase    meter    for   equivalent    rating. 

Central-station  operators  generally  recognize  that  single- 
)hase  meters  are  more  accurate  and  reliable  than  polyphase 
neters,  besides  being  simple  to  connect  and  install.  The 
iverage  lineman  cannot  be  trusted  to  connect  a  polyphase 
vatt-hour  meter  properly.  Hence  high-grade  and  expensive 
nen  must  be  used  for  installing  and  inspecting.  For  this 
•eason  two  or  more  single-phase  meters  are  often  used, 
ilthough  entailing  an  even  more  marked  difference  in  first 
:ost. 

That  single-phase  distribution  is  cheaper  than  polyphase, 
n  both  labor  cost  and  expense  of  conductors,  conduit,  cross- 
irm  space,  pins,  insulators,  etc.,  seems  to  need  little  dis- 
:ussion  here.  Single-phase  requires  two  wires;  polyphase 
■equires  at  least  three  wires,  and  often  four. 

There  is  a  general  impression  among  central-station  men 
hat  single-phase  motors  create  more  line  disturbance  dur- 
ng  starting  than  do  polyphase  motors,  although,  according 
0  Mr.  Jewett,  the  actual  facts  demonstrate  the  reverse, 
"or  example,  Wagner  single-phase  motors  used  without 
;tarters  require  from  2.50  to  2.75  times  full-load  current  at 
itarting.  Squirrel-cage  polyphase  motors  without  starters 
ake  from  six  to  nine  times  full-load  current.  In  small 
iizes,  5  hp  and  less,  where  starters  are  not  required  with 
;ither  single-phase  or  polyphase  motors,  these  facts  should 
)e  of  interest.  If  at  full  load  a  certain  single-phase  motor 
■equires  30  amp,  the  corresponding  three-phase  motor  would 
ake  15  amp  per  phase.  In  starting,  the  single-phase  motor 
vould  draw  75  amp  from  one  phase  while  the  other  two 
)hases  would  be  disturbed  only  to  the  extent  of  37.5  amp. 
rhe  polyphase  motor  would  draw  90  amp  from  each  phase. 
Ml  lamps  on  the  three  phases  would  thus  be  disturbed  more 
)y  the  starting  of  the  polyphase  motor  than  would  the 
ighting  on  one  of  the  phases  by  the  single-phase  motor. 

Repulsion  motors  show  comparatively  high  power-factors 
It  starting,  whereas  induction  motors  are  particularly  low 
n  power-factor  at  starting.  The  Wagner  motor  already 
nentioned  starts  like  the  repulsion  type  and  automatically 
:hanges  to  induction  on   attaining  nearly   full-load   speed. 

The  full-load  current  of  the  new  Wagner  unity-power- 
:actor  motor  is  considerably  less  than  the  full-load  current 
)f  the  older  motor  because  of  its  unity-power-factor  opera- 
ion.  The  starting  current  in  amperes  drawn  from  the  line 
vith  the  new  motor  is  less  than  with  the  older  motor  and 
)f  a  better  power-factor.  Because  the  new  unity-power- 
actor  motor  requires  less  starting  current  and  requires  so 
nuch  less  current  at  full  load  its  use  makes  a  still  further 
laving  in  transformers,  meters,  secondary  and  primary 
iistribution  circuits,  and  even  in  generating  capacity,  com- 
)ared  with  requirements  of  any  other  type. 


ASTATIC,  SHUNTED-TYPE,   DIRECT-CURRENT 
WATT-HOUR  METER. 


The  Duncan  Electric  Manufacturing  Company,  Lafay- 
ette, Ind.,  has  brought  out  an  astatic,  shunted-type,  direct- 
current  watt-hour  meter  for  switchboard  service  which  is 
characterized  by  the  following  make-up :  Gold  commutator, 
cupped  diamond  lower  bearing,  multipoint  compensated 
switch  for  light-load  adjustment,  artificially  aged  perma- 
nent magnets,  non-warping  aluminum  retarding  disk,  eight- 
pole  field  coils,  eight-pole  armature,  heavy  cast-alumimnn 
back  support  and  all-plate-glass  cover.  The  meter  is  stated 
to  have  a  driving  torque  of  approximately  180  milligrams, 
and  its  motor  element  is  so  constituted  that  there  are  no 
stray  lines  of  force  emanating  from  its  series  field  coils 
and  armature  to  affect  the  retarding  magnets  or  to  call  for 


Astatic,  Shunted-Type,  Direct-Current  Watt-Hour  Meter. 

the  employment  of  magnetic  shields.  The  meter  is  said 
to  respond  at  all  times  to  any  load,  however  small,  and  to 
give  a  speed  which  is  at  all  times  proportional  to  the  actual 
power  consumed.  Although  of  the  commutator  type,  the 
element  of  friction  is  said  to  be  insignificant  owing  to  the 
high  torque  possessed  by  the  instrument,  which  is  also,  it 
is  claimed,  immune  from  inaccuracies  caused  by  changes 
in  temperature.  The  absence  of  a  magnetic  shield  is  held 
to  be  an  advantage,  since  this  oftentimes  becomes  polarized 
and  destroys  the  original  calibration  of  the  meter,  which 
must  be  tested  at  frequent  intervals  as  a  consequence  or 
have  its  shield  removed  and  demagnetized.  The  meter  is 
said  to  be  as  reliable  and  as  accurate  in  service  as  the  usual 
series  type  conmionly  employed  on  switchboards. 


27-TON  LOCOMOTIVE  FOR  THE  GUELPH  RADIAL 
RAILWAY   COMPANY. 


The  (luclph  Radial  Railway,  Guelph,  Out.,  has  recently 
purchased  a  27-ton  Baldwin-Westinghouse  direct-current 
locomotive,  shown  in  the  accompanying  illustration.  The 
cab,  trucks  and  all  mechanical  parts  were  built  by  the  Bald- 
win Locomotive  Works,  and  the  electrical  equipment,  in- 
cluding motor  and  control,  was  furnished  by  the  Canadian 
Westinghouse  Company,  Limited,  of  Hamilton,  Ont.,  after 
the  design  of  the  Westinghouse  Electric  &  Manufacturing 
Company,  of  East  Pittsburgh,  Pa. 

Interurban  and  city  railways  are  using  locomotives  like 
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this  one  aiul  hirjjcr  for  freight,  suncliiiij;  and  varinns  kiiuls  with  direct  drive   through   universal  joint   to  a  jack-shaft 

of  service.     .\  road's  carninj^  capacity  can.  for  example,  he  from  wliich  the  power  is  transmitted  hy  a  chain  to  the  rear 

materially   increased   hy   iisinj.;    locomotives  lu  haul    frei>.;ht  wheels.       The   controller,    located    close    to   the    mcjtor,    has 

during;    the    ni^ht    or   idle   hours,    thus   improving.;    the    load  six  speeds  forward  and  three  reverse  and  is  operated  hy  a 

factor.     Many  city   roads  also  use  similar  locomotives    for  lever  attached  to  the  steerinj^  wheel  cohunn.      The  batteries 

hauliuR     construction     material     and     refuse     to     dumpinj,'  arc  placed  nmler  the  seats  and  in  the  honnet  in  froiU,  where 
jijrounds. 

The   (""lUelph   l(ii-tiinii|i\ f   is   rn).;!.;edly   huilt.       The    frame  is 


27-Ton     Electric     Locomotive. 

of  channel-iron  construction,  and  the  cab  is  substantially 
built  of  clear  ash  fitted  together  with  joint  bolts  and  corner 
plates.  The  trucks  are  of  the  standard  Baldwin  electric 
equalizer-bar  type  with  chilled  cast-iron  wheels.  The  elec- 
trical equipment  consists  of  four  40-hp,  500-volt  Westing- 
house  railway  motors  and  necessary  control.  It  is  also 
equipped  with  Westinghouse  automatic  and  straight-air 
brakes  with  outside  equalizing  driver  brakes.  The  principal 
dimensions  are  as  follows :  Length  over  end  sills,  23  ft. ; 
width  over  all,  8  ft.;  truck  centers,  12  ft.;  rigid  wheelbase, 
6  ft.;  total  wheelbase,  18  ft.;  wheel  diameter,  33  in. 

The  hauling  capacity  with  cars  weighing  45  tons,  with 
loads  at  10.75  miles  per  hour  at  500  volts,  is:  On  a  straight, 
level  road,  seventeen  cars;  on  a  one-half  of  i  per  cent 
grade,  seven  cars;  on  a  i  per  cent  grade,  four  cars;  on  a 
2  per  cent  grade,  two  cars. 

The  figures  for  a  straight,  level  road  show  the  load  which 
may  be  handled  in  switching  service.  The  grade  values 
given  are  safe  when  the  grade  requires  a  pull  of  but  five 
or  ten  minutes'  duration.  In  any  particular  case  the  num- 
ber of  cars  that  can  be  handled  may  be  greater  or  less  than 
the  figures  given,  depending  upon  the  profile,  curves  and 
operating  conditions. 


ELECTRIC  OMNIBUSES  FOR  PASSENGER  SERVICE 

BETWEEN  DEPARTMENT  STORE  AND 

RAILROAD  STATIONS. 


The  Electric  Onmibus  Corporation,  New  York  City,  has 
shipped  to  Chicago  four  Field  electric  omnibuses  equipped 
with  Edison  storage  batteries  for  Carson,  Pirie.  Scott  & 
Company.  These  omnibuses  are  to  run  between  the  large 
department  store  of  Carson,  Pirie,  Scott  &  Company  and 
the  railroad  stations  on  a  regular  schedule,  for  the  con- 
venience of  the  customers  of  the  store.  The  seating 
capacity  is  for  eighteen  passengers,  entrance  being  in  front, 
where  the  fare  is  deposited  in  a  fare  box  close  to  the  bus 
operator. 

The  omnibuses  have  been  very  thoroughly  tested  on  the 
streets  of  Troy,  N.  Y.,  and  are  said  to  have  shown  econom- 
ical results  in  watt-hours  per  ton-mile.  They  are  geared 
for  a  speed  of  12  miles  maximum  per  hour,  and  with  the 
aid  of  the  necessary  boosting  charges  during  the  day  can 
perform  a  full  day's  service  of  about  80  miles  total  run. 
Each  bus  has  a  6o-volt  series-wound  General  Electric  motor 


Fig.     1  —  Electric     Omnibus. 

they  are  readily  accessible  for  examination  and  attention. 
There  are  two  independent  brake  systems  with  four  brakes. 
The  rear  wheels  are  34  in.  in  diameter,  equipped  with  dual 
3'/2-in.  rubber  tires,  and  the  front  wheels  are  ^2  in.  in 
diameter  with  single  3/^>-in.  solid-rubber  tires.  'Jests  have 
shown  that  at  least  693/2  per  cent  of  the  battery  output  is 
delivered  in  power  to  the  rear  wheels. 

Fig.  2  shows  the  running  gear  of  the  car.  The  power 
transmission  is  simple  and  effective  and  the  bus  is  thor- 
oughly under  the  control  of  the  operator  at  all  times.  This 
company  is  building  buses  for  regular  city  service  having  a 
seating  capacity  of  thirty  to  thirty-four'  passengers.  This 
size  bus  has  also  a  rear  entrance  and  has  a  conductor  in 
addition  to  the  operator.  The  company  is  also  building 
twelve-passenger  hotel  buses. 

One  of  the  important  developments  in  the  omnibus  method 


Fig.    2 — Design    of    Electric    Omnibus 

of  transportation  will  be  along  streets  where  car  tracks 
would  not  be  permitted,  and  therefore  this  development  is 
of  interest  to  the  general  public  and  to  investors  who  would 
receive  large  results  from  money  invested  in  omnibus  lines. 
This  return  would  come  quickly  because  no  large  amount 
would  be  invested  in  unproductive  construction  w'ork. 
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Industrial  and  Commercial  News 


TRADE  (.onditiuns  this  week  were  marked  by  the  con- 
servative attitude  wliich  dominated  business  in  lyii. 
Uusiness,  as  a  whole,  was  irregular  during  the  week 
and  no  changes  of  importance  were  noted  in  any  of  the 
industries  other  than  iron  and  steel.  A  slight  curtailment 
was  reported  in  the  amount  of  new  business  being  placed 
with  the  steel  companies,  and  the  pig-iron  market  was 
quieter  than  it  has  been  in  recent  weeks.  Prices  of  wire 
and  wire  products  were  advanced  $1  per  ton  in  the  early 
part  of  the  week.  In  the  majority  of  lines  orders  were 
placed  only  for  small  amounts.  There  was  no  pronounced 
movement  in  the  New  York  stock  market,  and  prices  did 
not  differ  greatly  from  those  of  the  preceding  week.  A 
fair  demand  for  bonds  developed  in  the  middle  of  the 
week,  due  to  a  desire  for  temporary  investment  of  the 
abundance  of  funds  lying  idle  on  account  of  the  quietness 
in  general  trade.  Rates  in  the  money  market  Jan.  24  were: 
Call,  2@2J4  per  cent;  ninety  days,  2^@3  per  cent. 


THE  COPPER  MARKET. 


Extreme  dullness  prevailed  in  the  copper  market  all 
through  this  week,  and  although  prices  were  lowered  to  a 
slight  extent,  few  sales  of  importance  were  made.  The  de- 
cided lack  of  response  to  offerings  of  electrolytic  at  4^4  cents 
per  pound  indicated  very  plainly  that  consumers  are  well 
supplied  for  present  needs.  Prices  abroad  showed  an  upward 
tendency.  In  the  early  part  of  the  week  electrolytic  was 
quoted  abroad  at  14  cents  per  pound,  but  buying  was  light 


Settling 

Standard   Copper.  Bid.  Asked.         Price. 

Spot     13.90  14.12>4  

January      13.90  14.12^  14.00 

February     13.95  14.02  "^  14.00 

March     13.925^  U.Uyi         14.00 

April     13.92V4  14.12^  14.00 

May    13.921^  14.12^  14.00 

The  London   market,   Jan.    24,   was   as   follows: 

Noon.  Closing. 

£     s  d  £     s     d 

Standard   copper,    spot 62     3  9  62  18     9 

Standard    copper,    futures 62     8  9  63     3     9 

Extreme   fluctuations   for   this   year: 

Highest.  Lowest. 

Standard     14.12  j^c  13.87 '/ic 

London,    spot £64     5     0  £61    17     6 

London,   futures 65     0     0  62  11     3 

liest     selected 68     5     0  66   10     0 


since  foreign  consinners  are  now  supplied  on  contracts 
placed  a  short  time  ago  when  prices  were  lower.  These 
conditions  in  the  foreign  market  have  brought  about  a  mild 
curtailment  in  the  export  rate,  as  compared  with  that  in 
recent  weeks,  but  in  spite  of  this  shipments  continue  on 
a  fairly  liberal  basis.  Since  the  first  of  the  month,  includ- 
ing Jan.  24,  exports  have  amounted  to  18.848  tons.  There 
seems  to  be  little  prospect  of  heavy  buying  in  the  New 
York  market  until  demand  for  the  metal  is  broadened  as  a 
result  of  improvement  in  general  trade  throughout  the 
country.  Copper  was  quoted  on  the  New  York  Metal  Ex- 
change Jan.  24,  as  per  the  accompanying  table. 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

Annual  Report  of  Siemens-SchuckertWorks. — The  an- 
nual report  of  the  Sicnu'ns-.Schuckert  Works  shows  that 
the  combination  has  during  the  year  not  only  issued  bonds 
to  the  amount  of  $7,500,000  hut  has  also  taken  a  loan  from 
its  two  component  companies  at  6j,'$  per  cent.  The  total 
loan  is  $7,500,000.  and  the  Siemens  &  Halske  Company  has 
procured  its  share  of  $3,750,000  by  selling  government 
bonds,  the  Schuckert  Company  having  issued  for  the  same 
purpose  new  stock  to  the  amount  of  $2,500,000.  The  latter 
is  entitled  to  one-half  dividend  for  the  present  year.  The 
business  expansion  of  the  company  is  indicated  by  the 
fact  that  the  total  sum  of  the  balance  sheet  of  the  com- 
bination has  increased  from  $17,000,000  to  $60,000,000,  and 
that    the     number     of     workingmen     and     ollu-ials     has     in- 


creased from  14,000  to  more  than  66,000  since  the  combina- 
tion. All  of  the  plants  have  been  so  busy,  despite  their 
enlargement,  that  night  shifts  have  had  to  be  inaugurated, 
and  the  peak  of  the  load  does  not  seem  to  have  been 
reached  yet,  since  the  orders  in  the  first  months  of  the 
business  year  showed  a  considerable  increase  over  last  year. 
The  company  manufactured  95,116  motors  and  transformers, 
aggregating  2,646,327  hp,  as  against  66,227  last  year,  aggre- 
gating 2,100,879  hp.  Motors  with  ratings  as  high  as  16,000 
hp  have  been  built  for  reversing  rolling  mills,  and  gener- 
ators as  large  as  21,500  kva  for  power-plant  work.  The 
Siemens  &  Halske  Company  has  entered  into  an  exchange 
of  patents  and  experience  in  metallic-filament  lamp  manu- 
facture with  the  General  Electric  Company  of  this  country. 
It  has  also  arranged  a  mutual  exchange  of  patent  rights 
with  the  Allgemeine  Electricitats  Gesellschaft  and  with  the 
German  Welsbach  Company.  During  the  past  year  the 
selling  price  of  incandescent  lamps  was  greatly  reduced. 
The  report  is  not  very  enthusiastic  concerning  the  financial 
situation,  especially  as  regards  prices.  While  there  were 
many  orders,  it  was  not  possible  to  maintain  the  level  of 
prices  of  last  year.  In  the  report  of  the  Siemens  &  Halske 
Company  it  is  stated  that  there  were  price  reductions  in 
certain  cases,  but  these  were  offset  in  a  measure  by  in- 
creased output  and  more  profitable  developments  in  other 
fields.  The  company  has  had  a  most  successful  year  in  its 
telephone,  telegraph  and  railway-signal  department,  and 
the  report  emphasizes  especially  large  orders  in  automatic 
telephone  exchanges,  Pupin  coils,  submarine  telephone 
cables,  wireless  telegraph  apparatus,  ozone  generators  for 
water  purification  and  the  "Wotan"  (ductile  tungsten) 
lamps.  The  Siemens  &  Halske  Company  has  declared  a 
dividend  of  12  per  cent,  and  the  Schuckert  Company  de- 
clared a  dividend  of  7i<2  per  cent,  while  the  Siemens- 
Schuckert  Works  paid  a  dividend  of  10  per  cent. 

American  Boiler  Manufacturers'  Association. — President 
E.  I>.  Mier  of  the  American  Boiler  Manufacturers'  Asso- 
ciation has  authorized  the  secretary  of  the  Supplymen's 
Association  of  the  A.  B.  M.  A.,  F.  B.  Slocum,  Continental 
Iron  Works,  Brooklyn,  to  issue  an  open  letter  to  boiler, 
tank  and  stack  manufacturers  of  the  United  States  and 
Canada  urging  them  to  attend  the  coming  meeting  of  the 
body  in  New  Orleans,  March  12-15,  at  which  time  an  effort 
will  be  made  to  fix  uniform  specifications.  The  letter  states 
that  the  first  action  of  the  organization  in  1889  was  to  es- 
tablish the  specifications  for  boiler  steel  and  construction 
which  have  become  the  standard  by  the  general  concurrence 
of  manufacturers  and  engineers.  In  1907  Massachusetts 
adopted  a  code  of  boiler  rules  in  general  consonance  with 
these  specifications.  This  code  has  been  adopted  by  several 
states  since  and  is  likelj-  to  be  very  generally  enacted 
throughout  the  country.  It  is  important  therefore  that 
any  imperfections  or  crudities  in  these  rules  should  be 
frankly  criticised  by  practical  boiler  manufacturers,  with 
a  view  to  perfecting  the  code  and  eliminating  the  effects 
of  unjust  or  ill-considered  legislation. 

Garwood  Reorganization  Progressing  Satisfactorily. — In- 
terests in  close  touch  with  the  affairs  of  the  Garwood  Elec- 
tric Company,  of  Garwood,  N.  J.,  which  went  into  a 
receivership  last  October,  as  noted  in  these  columns  Oct. 
14,  1911,  state  that  the  affairs  of  the  company  are  now  pro- 
ceeding very  smoothly,  and  that,  as  soon  as  ample  working 
capital  for  some  little  time  to  come  is  assured,  the  receiver- 
ship will  be  terminated.  October  business  of  the  company 
was  under  normal,  as  an  outcome  of  the  receivership,  but 
since  November  orders  have  been  received  in  better  vol- 
ume. December  business  was  up  to  normal.  Orders  re- 
cently placed  with  the  company  include  motors  for  ven- 
tilating c(|uipment  for  the  following:  The  fifty-five-story 
Woolworth  Building,  now  in  course  of  construction  at 
Broadway  and  Park  Place,  New  York  City:  the  new  New 
York  Post  Office;  the  Scottish  Rite  Temple,  Washington; 
the  Central  Railroad  of  New  Jersey,  Jersey  City,  N.  J.,  and 
,  the  new  building  of  the  National  Cash  Register  Company, 
at  Dayton,  Ohio. 
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Stone  &  Webster  Texas  Construction  Work. —  I'lic  Stone 
&  VVcl).stiT  l-iiigiiitrriiin  Lurpm  .ilioii,  of  Hoslon,  Mass.,  lias 
a  largf  amount  ol  work  iintk-r  way  in  Texas  at  this  lime. 
It  is  pnltinji  the  linisliinj;  tonclies  on  the  new  line  of  tlie 
Galveston- Houston  Interurban  I-'lectric  Railway  Company 
that  runs  lielween  (lalveston  and  Houston,  51  miles,  and  is 
preparing  to  make  important  imiuovenicnts  to  its  recently 
acquired  electrical  properties  in  Heaumont.  In  north 
Texas  it  is  constructing  the  line  of  the  Dallas  Southern 
Traction  Comi)any  between  Dallas  and  Waxahachie  and 
the  line  of  the  l-'orth  Worth  Southern  Traction  Company 
between  I'ort  Worth  and  Cleburne.  It  is  also  increasiuK 
the  capacity  of  the  plant  of  the  Dallas  Electric  Corpora- 
tion at  Dallas  and  will  install  additional  etiuipinent  ;it  the 
electric  power  station  at  llandley.  H.  M.  Osgood,  one  of 
the  company's  engineers,  is  in  Dallas  making  investigation 
with  a  view  to  placing  the  wires  of  the  Dallas  Electric  cor- 
poration under  ground  in  the  business  district.  The  im- 
provements to  the  latter's  property  will  cost  about  $300,000, 
and  among  other  things  will  consist  of  a  sooo-kw  turbine 
generator  and  the  erection  of  a  new  building.  New  boilers 
and  engines  will  also  be  installed.  To  the  equipment  of 
the  power  station  at  Handlcy  there  will  be  added  a  turbine 
generator  of  4Soo-k\v  capacitj'  and  other  machinery.  The 
company  is  also  making  improvements  to  its  property  in 
El  Paso,  having  just  finished  installing  at  its  power  plant 
there  a  turbine  generator  of  2000  kw.  The  City  Commis- 
sion of  Dallas  recently  accepted  the  bid  of  the  Dallas  Elec- 
tric Corporation  to  furnish  street  arc  lights  at  $56  per  lamp 
per  annum,  which  is  a  reduction  of  $4  per  lamp  from  the 
old  contract.  The  new  contract  is  for  a  period  of  three 
years.     There  arc  about  1000  lamps  to  be  served. 

Huge  Canadian  Power  Project. — Advices  from  Montreal 
state  that  the  Eastern  Canada  Power  Company,  which  was 
incorporated  last  November  with  a  capital  of  $1,000,000,  is 
planning  to  increase  its  capital  to  $100,000,000  and  to  erect 
a  plant  with  a  capacity  of  nearly  1,000,000  hp  on  the  St. 
Lawrence  River.  It  is  said  that  Sir  Max  Aitken  heads  the 
syndicate  promoting  this  venture,  and  that  his  associates 
are:  H.  S.  Holt,  president  of  the  Montreal  Light,  Heat  & 
Power  Company;  James  Redmond,  director  of  the  Royal 
Bank  of  Canada;  D.  Lome  McGibbon,  together  with  other 
British  and  American  capitalists.  The  syndicate  plans  to 
divert  the  St.  Lawrence  at  Coteau  and  Cedar  Rapids,  above 
Montreal,  and  change  the  waterway  so  as  to  run  about  a 
half  mile  from  its  present  course.  Application  has  been 
made  to  the  Dominion  government  for  permission  to  make 
this  change. 

New  York  State  Independents  Consolidate  with  New 
York  Telephone  Company. — Formal  steps  were  taken  at  the 
annual  meeting  of  the  Mountain  Home  Telephone  Com- 
pany, of  Saranac  Lake,  N.  Y.,  Jan.  19,  to  effect  a  merger  of 
the  independent  telephone  systems  in  Clinton,  Franklin, 
St.  Lawrence  and  Essex  Counties,  of  New  York  State,  with 
the  New  York  Telephone  Company.  The  value  of  the 
properties  involved  is  more  than  $2,250,000,  and  there  are 
approximately  12.000  telephones  in  service  in  the  district, 
with  about  900  miles  of  toll  lines.  This  move  will  end 
telephone  competition  in  the  section  and  will  also  reduce 
plant  duplication  to  a  great  extent. 

Another  Unit  for  McCall  Ferry  Plant. — The  Pennsyl- 
vania Water  &  Power  Company,  of  McCall  Ferry,  Pa.,  has 
placed  an  order  with  the  Westinghouse  Electric  &  Manu- 
facturing Company  for  one  12,000-kva,  11,000-volt,  three- 
phase,  25-cycle,  ii6-r.p.m.  vertical  waterwheel  generator. 
This  is  one  of  the  largest  machines  of  this  type  that  have 
ever  been  built  and  will  be  used  to  supplement  the  existing 
power-plant  equipment  at  McCall  Ferry,  from  which  the 
Pennsylvania  company  sends  energy  to  Baltimore,  Md. 

Federal  Light  &  Traction  Company  to  Develop  Missouri 
Power  Site. — The  Federal  Light  &  Traction  Company,  60 
Broadway,  N.  Y.,  has  closed  a  contract  with  the  Ozark 
Water  &  Power  Company,  of  Springfield,  Mo.,  for  build- 
ing a  dam  and  hydroelectric  plant  on  the  White  River  in 
the  Ozark  district  of  Missouri.  About  $500,000  will  be  ex- 
pended upon  the  plant,  which  will  furnish  energy  to  Spring- 
field and  other  cities  in  southern  Missouri  about  Nov.  i, 
1912. 

A  New  Pittsburgh  Lighting  Company. — The  Keystone 
Lighting   Company   has   received   a   franchise   giving  it   the 


right  to  furnish  electricity  lor  light  and  i)ower  purposes  in 
Pittsburgh.  I'a.  The  city  has  an  option  to  purciiase  the 
plant  of  the  com|)any  after  twenty  live  years,  at  cost  plus 
25  |jer  cent. 

Isthmian  Canal  Proposals. — (Jircular  No.  677  of  the  Isth- 
mian (anal  Comniissioii,  Washington,  D.  C,  contains  invi- 
tations for  |)roposals  on  1500  lamp  sockets,  1225  fuses,  18 
pot  heads,  85  electric  switches,  72  pairs  of  rubber  gloves, 
42,000  ft.  of  rubber-covered  wire  and  300  lb.  of  magnet  wire. 
Proposals  will  be  received  until   10.30  a.m.   Feb.  3,   1912. 


Financial. 


Puget  Sound  Traction  Merger  Declared  Operative. — 
Stone  &  Webster  announce  that  the  Puget  Sound  Traction, 
Light  &  Power  Company,  a  merger  of  several  Stone  & 
Webster  interests  on  the  Pacific  Coast,  referred  to  in  these 
columns  Jan.  13,  has  been  organized  under  the  laws  of  the 
.State  of  Maine.  Sufficient  assents  to  the  plan  of  consolida- 
tion having  been  received,  it  has  been  declared  operative. 
Notices  are  being  sent  to  stockholders  of  the  Seattle  Elec- 
tric Company,  Pacific  Coast  Power  Company,  Puget  Sound 
Electric  Railway  and  the  Whatcom  County  Railway  & 
Light  Company,  requesting  that  stock  certificates  be  depos- 
ited with  Stone  &  Webster,  transfer  agents.  Boston,  for 
exchange  for  stock  of  the  new  company. 

Westinghouse  Machine  Company  Will  Increase  Capital. — 
A  meeting  of  the  stockholders  of  the  Westinghouse  Ma- 
chine Company  will  be  held  at  the  ofifices  of  the  company, 
East  Pittsburgh,  Pa.,  on  March  29,  for  the  purpose  of  vot- 
ing upon  a  proposed  increase  of  the  capital  stock  and  to  act 
upon  a  proposal  to  issue  the  whole  or  a  portion  of  this  addi- 
tional capital  stock  as  preferred  stock,  with  such  modi- 
fications and  features  as  may  be  designated  by  the  stock- 
holders. The  amount  of  the  proposed  increase  will  be 
made  known  later.  Another  meeting  is  to  be  held  on  the 
same  day  to  vote  upon  a  proposed  increase  of  the  indebted- 
ness of  the  company. 

Consolidated  Gas  May  Buy  Queens  County  (N.  Y.)  Utili- 
ties.— Application  has  been  made  to  the  Public  Service  Com- 
mission for  the  First  New  York  District  by  the  Consoli- 
dated Gas  Company,  of  New  York,  for  permission  to  ac- 
quire a  controlling  interest  in  the  New  York  &  Queens  Elec- 
tric Light  &  Power  Company  and  the  New  York  &  Queens 
Gas  Company.  If  this  application  is  granted,  the  Consoli- 
dated company  will  control  all  the  gas  and  electric  lighting 
companies  furnishing  service  in  Long  Island  City,  Astoria, 
Jamaica  and  Flushing,  New  York.  A  hearing  has  been 
scheduled  by  the  commission  for  Jan.  31. 

Great  Falls  Power  Company's  Bonds. — The  Bankers' 
Trust  Company,  of  New  York,  as  trustee  under  the  first 
mortgage  of  the  Great  Falls  Power  Company,  of  Great 
Falls,  Mont.,  dated  May  i,  191 1,  has  given  notice  that  Jt 
will  receive  sealed  proposals  at  its  office,  7  Wall  Street, 
New  York,  up  to  the  close  of  business  Feb.  12,  1912.  for 
sale  to  it  at  not  to  exceed  107^  per  cent  and  accrued  in- 
terest, of  sufficient  bonds  secured  by  this  mortgage  to  ex- 
haust as  nearly  as  practicable  the  sum  of  $50,000,  the  pres- 
ent amount  of  the  sinking  fund. 

Electric  Bond  &  Share  Increase  Ratified. — Stockholders 
of  the  Electric  Bond  &  Share  Company,  71  Broadway,  New 
York,  at  a  meeting  Jan.  22  approved  the  proposition,  men- 
tioned in  these  columns  Jan.  13,  to  authorize  an  increase 
in  capital  stock  from  $4,000,000  to  $10,000,000,  to  consist  of 
$5,000,000  preferred  and  $5,000,000  common  stock,  together 
with  an  increase  of  the  preferred-stock  dividend  rate  from 
a  5  per  cent  cumulative  to  a  6  per  cent  cumulative  basis 
per  annum. 

Mexico  (Mo.)  Power  Company. — Chicago  bankers  are 
offering  the  unsold  portion  of  an  issue  of  first-mortgage 
6  per  cent  gold  bonds  made  by  the  Mexico  Power  Com- 
pany, of  Mexico,  Mo.  These  bonds  are  part  of  an  author- 
ized issue  of  $300,000,  of  which  $185,000  is  outstanding. 
The  bonds  mature  serially  between  1913  and  1920.  The 
company  furnishes  electrical  energy,  gas,  water  and  cen- 
tral-station steam  heating  to  Mexico,  Mo.,  and  electrical 
energy  to  Centralia,  Mo. 


January  27,  1912. 


ELECTRICAL     WORLD. 


21.1 


Philadelphia    Electric    Company    Merger     Revived. — Tlie 

assumption  of  tlie  control  of  tlic  I'hiladelphia  I-"Jcctric 
Company  by  tlie  United  (}as  Improvement  Company,  which 
has  been  predicted  persistently  during  the  past  two  years, 
now  appears  to  be  assuming  definite  shape,  although  no 
official  announcement  has  as  yet  been  made.  The  Phila- 
delphia Electric  Company  has  1,000,000  shares  of  capital 
stock  outstanding,  of  a  par  value  of  $25,  but  only  $15  per 
share  has  been  i)aid  in.  Dividends  are  being  paid  at  the 
rate  of  6  per  cent  per  annum.  Lately  it  has  been  generally 
admitted,  but  not  officially  announced,  that  a  further  assess- 
ment of  $2.50  a  share  would  be  called  on  the  stock  this 
spring,  yet  in  spite  of  this  fact  there  has  been  steady  buying 
of  the  shares,  with  the  price  holding  close  to  $18  a  share, 
the  liighcst  ever  reached. 

Mobile  Electric  Company. — Seven  per  cent  cumulative  pre- 
ferred stock  of  the  Mobile  (Ala.)  Electric  Company  is  being 
offered  at  a  price  to  yield  7.375  per  cent.  In  a  circular  it  is 
stated  that  the  net  earnings  for  the  year  ended  July  31, 
191 1,  were  $159,379;  bond  interest,  $7^,900.  leaving  a  surplus 
of  $80,479,  from  which  $37,069  was  paid  in  dividends  with 
a  balance  of  $43,410.  A  majority  of  the  stock  of  the  Mobile 
Electric  Company  is  owned  by  the  Standard  Gas  &  Electric 
Company,  which  is  under  the  management  of  H.  M.  Byllesby 
&  Company.  The  Mobile  coinpany  owns  a  modern  power 
house  with  a  rating  of  4050  kw  in  electrical  output.  The 
total  number  of  customers  on  July  31,  191 1,  was  5798,  and 
the  total  connected  load  10,159  kw.  Electricity  was  sup- 
plied to  104,603  standard  i6-cp  incandescent  lamps  and  511 
motors,  the  latter  having  a  rating  of  41 15  hp. 

Chicago   &   Milwaukee  Electric   Railroad   Reorganization. 

— It  is  reported  that  the  bondholders  of  the  Chicago  & 
Milwaukee  Electric  Railroad  Company  have  agreed  upon 
a  basis  of  settlement  for  the  reorganization  of  the  company. 
The  new  committee  of  reorganization  includes  George  M. 
Reynolds,  Ernest  A.  Hamill,  VV.  E.  Stavert,  George  A. 
Somerville,  Miller  Lash,  Robert  Cassels,  R.  F.  Clinch,  E.  A. 
Shedd,  John  R.  Thompson  and  H.  S.  Osier.  Chicago, 
Wisconsin  and  Canadian  bondholders  are  represented  on 
the  committee.  The  proposition  to  give  the  Chicago  & 
Milwaukee  a  downtown  terminal  in  Chicago  over  the 
Northwestern  elevated  tracks  has  been  revived. 

Western  Union  to  Redeem  4  Per  Cent  Convertibles 
May  I. — Notice  has  been  sent  by  the  Western  Union  Tele- 
graph   Company    to    holders    of    its    $8,000,000    convertible 

4  per  cent  bonds,  due  in  1936,  that  it  will  exercise  its  option 
to  redeem  these  on  May  i,  at  105.  The  bonds  were  issued 
in  1907  and  were  secured  by  97,331  shares  of  New  York 
Telephone  Company  stock.  These  shares  were  included  in 
a  block  of  $16,000,000  New  York  Telephone  stock  sold  in 
1909  by  the  Western  Union  to  the  American  Telephone  & 
Telegraph  Company.  The  latter  will  receive  the  collateral 
after  its  release.  May  i. 

Pacific  Gas  &  Electric  Will  Redeem  Bonds. — Notice  s 
being  given  by  the  Pacific  Gas  &  Electric  Company,  which 
operates  under  the  laws  of  California,  that  on  Feb.  9,  1912, 
it  will  redeem  at  105  per  cent  of  their  face  value  and 
accrued  interest  the  entire  issue  of  its  general-mortgage 
and  collateral-trust  5  per  cent  thirty-year  gold  bonds,  which 
were  secured  by  its  general  and  collateral-trust  mortgage 
dated  Jan.  2,  1906,  made  to  the  Union  Trust  Company  of 
San   Francisco,  trustee. 

Michigan  Traction  Sold. — The  United  Light  &  Railways 
Company,  of  Maine,  which  controls  and  operates  a  number 
of  light  and  traction  properties  in  Michigan,  Iowa,  Tennes- 
see and  Indiana,  has  purchased  the  entire  stock  issue  of 
the  Grand  Rapids,  Grand  Haven  &  Muskegon  Railway 
Company,  of  Grand  Rapids,  Mich.,  amounting  to  $1,200,000. 
The  bonded   debt  of  the  traction  company  is  $1,500,000  at 

5  per  cent. 

Germany  Buys  South  American  Cable  Lines. — It  is  an- 
nounced that  controlling  interest  in  the  Compania  Tele- 
phonica  y  Telegraphica  del  Rio  de  la  Plata,  a  South  Ameri- 
can cable  company,  has  been  purchased  by  the  German 
government.  The  report  states  that  this  transaction  indi- 
cates prolongation  of  the  German-South  American  cable 
from    Pcrnanibuco  to  I'uenos  Aires. 

Cities  Service  Company  Increases  Common  Dividend. — A 


monthly  dividend  of  one-third  of  i  per  cent  has  been  de- 
clared on  the  common  stock  of  the  Cities  Service  Company, 
which  places  the  issue  on  a  basis  of  4  per  cent  per  annum, 
an  increase  of   i   per  cent. 

MARKET  PRICES. 

Jan.  17.  Jan.  24.                                             Jan.  17.  Jan.  24. 

AUis-Chalmcrs    1*           I'A  General     Electric 159Ji  160 

Allis-Chalmers,    pf....      8*            O'A'  .Mackay     Companies..    78  75^ 

Amalgamated  Cop 65%       64}^  Mackav    Cos.,    pf 69*  70'/2 

Boston     K<lison 296*       297  Philadelphia     Elec 17^  17^ 

C'monwealth     Edison. .138          138'A  Western     Union 84)4  83}4 

Elec.     Storage    Bty...    53'4*      55  Westinghouse     73'A  74 

Elec.     Stor.    Bty.,    pf.    30*          30*  Westinghouse,     pf 118*  119J4* 

*I.ast   price   fiuotcd. 


Personal. 


Dr.  Herbert  E.  Ives,  of  the  Physical  Research  Depart- 
ment of  the  National  Electric  Lamp  Association,  read  a 
paper  on  "Light  and  Light  Sources"  before  the  Cleveland 
branch  on  Jan.  20.  The  paper  was  illustrated  with  numer- 
ous  lantern    slides. 

Mr.  H.  L.  Cooper,  vice-president  and  chief  engineer  of 
the  Mississippi  River  Power  Company,  gave  an  illustrated 
lecture  before  the  Illinois  Society  of  Engineers  and  Survey- 
ors at  Urbana,  111.,  on  Jan.  19.  His  subject  was  "The  Keo- 
kuk Water-Power  Plant." 

Mr.  Evan  J.  Edwards,  of  the  engineering  department  of 
the  National  Electric  Lamp  Association,  read  a  paper  be- 
fore the  Detroit  Engineering  Society,  Detroit,  Mich.,  on 
Friday,  Jan.  19,  dealing  with  the  latest  developments  in  the 
manufacture  of  incandescent  lamps. 

Mr.  F.  Douglas  Watson,  late  provincial  superintendent 
for  the  National  Telephone  Company  in  Scotland,  has  been 
appointed  general  manager  and  secretary  of  the  Societe 
Anonyme  Ottomane  des  Telephones  de  Constantinople 
(Constantinople  Telephone  Company). 

Mr.  D.  G.  Wallace  has  been  made  operating  engineer  of 
the  Bloomington  &  Normal  Railway  &  Light  Company, 
Bloomington,  111.,  For  the  past  two  years  Mr.  Wallace 
was  superintendent  of  the  power  plant  of  the  company, 
and  his  present  post  has  been  just  created. 

Mr.  Albion  E.  Lang,  formerly  president  of  the  Toledo 
Railways  &  Light  Company,  Toledo,  Ohio,  sailed  on  the 
S.  S.  Blucher  from  New  York  Saturday  for  an  extended 
pleasure  trip  in  southern  waters.  Mr.  Lang  will  visit  Rio 
de  Janeiro,  Buenos  Aires,  Valparaiso  and  a  number  of 
other  cities  in  South  America. 

Mr.  H.  M.  Byllesby,  of  Chicago,  addressed  a  joint  meet- 
ing of  the  faculty  and  students  of  the  College  of  Engineer- 
ing of  the  University  of  Illinois  and  the  Illinois  Society  of 
Engineers  and  Surveyors  at  Urbana,  111.,  on  Jan.  18,  on 
"The  Organization  and  Work  of  a  Modern  Engineering 
Construction   and   Operating   Company." 

Mr.  Leavitt  L.  Edgar,  secretary  of  the  Boston  Electric 
Vehicle  Club  and  son  of  President  C.  L.  Edgar,  of  the 
Edison  Electric  Illuminating  Company  of  Boston,  was  pre- 
sented with  a  handsome  nautical  clock  at  the  regular  meet- 
ing of  the  club  on  Jan.  10  in  recognition  of  his  approaching 
departure  from  the  ranks  of  bachelordom. 

Mr.  William  V.  Hester,  secretary  and  treasurer  of  the 
Brooklyn  Daily  Eagle  and  a  graduate  of  the  Polytechnic  In- 
stitute of  Brooklyn,  was  elected  a  director  of  the  Edison 
Electric  Illuminating  Company  of  Brooklyn  and  of  the 
Kings  County  Electric  Light  &  Power  Company  to  fill 
the  vacancy  caused  by  the  death  of  Mr.  A.  M.  Young. 

Mr.  J.  O.  Binkley  has  been  appointed  superintendent  of 
shops  of  the  Dominion  Power  &  Transmission  Company, 
Hamilton,  Ont.,  succeeding  Mr.  F.  B.  Griffith,  who  has  been 
appointed  superintendent  of  interurban  lines  of  the  com- 
pany, vice  Mr.  A.  Clarke,  resigned.  Mr.  Binkley  has  been 
connected  with  the  company  for  almost  eighteen  years. 

Mr.  A.  J.  Young,  formerly  with  the  Bristol  (Tenn.)  Gas 
&  Electric  Company,  has  been  appointed  commercial  man- 
ager of  the  Galveston  (Tex.)  Electric  Company.  Mr.  Fred. 
M.  Lege,  Jr.,  is  general  manager  of  the  plant,  which  posi- 
tion he  also  held  with  the   Brush   Electric  Light   &  Power 
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C  t>mp;iiiy    bilnio    tin-    t  i:il\  ivslmi    plant    was   af(|uiif(l    l)y    llir 
holuTty  intcrt'st^ 

Mr.  Prank  H.  Taylor,  I'unniily  vnc -proidfiit  <if  the 
VVislii)nh(Misi-  I'll  ctrio  it  Maiuifacttirin^  Company,  is  on  a 
sluirt  visit  to  this  loiintry.  Mr.  Taylor  ripresciUs  the 
Mernantliali-r  linotypi-  interest  in  ICnropi-  as  director  and 
Hi'ni-ral  iiianajjor  of  llu-  l.iiiotyi)c  iS:  Mailiinery  Cdinpany. 
Ltd..   witii   olVii-cs  at    iSS    Meet   Street.    London, 

Mr.  John  F.  Gilchrist,  iiresident  of  tlie  National  Llectric 
Li);lit  .\-sociation,  delivered  a  convincing  address  on  "Klec- 
tric  Kates"  al  the  annual  meeting  of  the  New  Orleans  Hoard 
of  Trade  on  Jan.  3,  in  response  to  an  invhation  from  the 
board  extended  on  account  of  the  interest  created  in  the 
subject  by  an  investigation  of  service  rates  being  conducted 
l>y  the   Progressive   Union. 

Mr.  Arthur  S.  Ives,  for  many  years  assistant  general  man- 
ager of  the  roughkeepsie  (N.  Y.)  Light,  Ileal  iS:  I'ower 
Company,  has  gone  into  consulting  engineering  work  with 
Mr.  R.  .\.  Davidson  at  58  William  Street,  New  York.  The 
tirm  will  specialize  in  power-plant  design,  management  of 
lighting  properties,  etc..  and  will  also  make  examinations, 
reports,  financial  investigations  and  rate  adjustments. 

Mr.  J.  G.  Henninger,  illuminating  engineer  of  the  engi- 
neering department  of  the  National  Electric  Lamp  Asso- 
ciation, gave  an  illustrated  talk  on  "Industrial  Lighting' 
before  the  Cleveland  branch  of  the  National  Association 
of  Stationary  Engineers  on  Jan.  13.  Mr.  Henninger's  talk 
was  supplemented  by  Mr.  H.  C.  Meredith,  reflector  engi- 
neer of  the  National  Association,  who  discussed  the  char- 
acteristics of  reflectors  and  reflecting  surfaces. 

Mt.  Frederick  C.  Finkle  has  resigned  as  consulting  engi- 
neer for  the  Southern  California  Edison  Company  to  extend 
his  activities  along  the  line  of  general  consulting  practice. 
Mr.  Finkle's  engineering  association  w^ith  the  company  dates 
from  1898.  Between  1898  and  1907  he  held  the  position  of 
chief  hydraulic  engineer  of  the  company  and  designed  and 
superintended  the  construction  of  seven  hydroelectric 
plants,  the  largest  of  which  was  Kern  River  No.  i,  of 
30,000  kw  rating.  In  1907  he  resigned  his  position  as  chief 
hydraulic  engineer  for  the  purpose  of  entering  a  consulting 
practice  which  has  been  carried  on  since  that  time. 

Mr.  Peter  W.  Sothman,  chief  engineer  of  the  Hydro- 
Electric  Power  Commission  of  Ontario,  was  born  May  20. 
1870,  at  Haderslev,  Denmark.  The  greater  part  of  his  life 
was  spent  in  Germany, 
however,  and  he  grew  up 
and  served  the  colors  of 
his  adopted  country  in  the 
navy  and  shops  at  Ham- 
burg. Later  he  entered 
the  Technical  High  School 
at  Charlottfenburg,  one  of 
the  ten  high  schools  in 
Germany  ranking  with  her 
universities,  whence  he 
graduated  in  mechanical 
and  electrical  engineering. 
In  1891  and  for  six  years 
after  Mr.  Sothman  was  in 
the  employe  of  Siemens  & 
Halske  as  constructing 
engineer  and  manager  of 
electric  light  and  power 
properties,  during  which  time  he  supervised  the  erection 
of  stations  at  Griinberg  and  Taunus,  Germany;  Johannes- 
burg. South  Africa;  Chemnitz,  Saxony;  Moscow,  Russia, 
and  Winau,  Switzerland,  with  their  extensive  transmission 
systems.  During  this  period  he  also  spent  some  two  years 
in  the  laboratory  at  Griinberg  engaged  in  investigations  in 
high-tension  work,  including  lines,  apparatus  and  insulators. 
From  1897  to  1905  Mr.  Sothman  was  engaged  by  the  Allge- 
meine  Electricitats  Gesellschaft  as  chief  engineer  and 
director  of  its  three-phase,  high-tension  generating  station 
at  Strassburg,  which  at  that  time  had  216  miles  of  under- 
ground cable  installed  and  138  miles  of  overhead  lines. 
While  at  Strassburg  Mr.  Sothman  spent  his  spare  moments 
in  the  laboratory  studying  high-tension  phenomena,  and 
even  at  that  time  his  reputation  was  such  as  to  win  him 
recognition  as  an  expert  on  high-tension  work  and  he  acted 


SOTHMAN. 


Ill  that  capacity  ft/r  a  nuiiibcr  of  (jjrnian  nninicipalities  and 
also  for  the  courts  of  Alsace  Lorraine  and  Haden.  The 
government  also  extended  to  him  a  technical  commission, 
.iiid  he  was  active  on  im])ort;int  coinmiltees  of  the  Verein 
l-)eiitscher  I'.lectrotechniker  ami  serve«l  as  a  director  of  the 
technical  school  al  Strassburg.  It  wa.^  »'uring  his  connec- 
tion with  the  Allgemeine  ICIectricit.its  (Jcseil  chaft  that  the 
.\cadeinie  I'arisienne  conferred  on  him  the  h  -nor-iry  degree 
of  doctor.  In  1905  Mr.  .Sothman  came  to  Nca  York  and 
opened  .m  otlice  as  consulting  engineer,  and  since  .Sc|)l.  I, 
i<)o6,  he  h;i>  been  chief  engineer  of  the  Hydro-Electric 
I'ower  I  (immission  of  Ontario.  I'or  this  woik  he  is  emi- 
nently <|nalilied.  Hruscjue  in  asjiect  and  manner,  with  an 
iron  will  and  indomitable  courage,  he  has  withstood  the 
chiianery  and  sophistry  of  politicians  and  brougiit  to  frui- 
tion one  of  the  greatest  pieces  of  high-tension  cn.;ineering 
work  in  the  world.  Rooted  and  grounded  in  the  principles 
of  electrical  and  mechanical  engineering  characteristic  of 
the  German  system  of  education,  he  has  striven  for  the  best 
in  engineering  regardless  of  cost,  and  with  the  accustomed 
bluntness  of  the  Teuton  he  has  held  to  his  ideals  and 
brushed  aside  every  other  consideration  even  when  sug- 
.gested  by  members  of  the  commission.  No  member  of  his 
staff  received  an  appointment  on  the  recommendation  of 
politicians  and  no  municipality  can  depart  one  jot  or  one 
tittle  from  the  specifications  covering  work  to  be  connected 
with  the  hydroelectric  system.  The  thoroughness  and  ex- 
cellence of  his  work  are  recognized  by  both  the  commis- 
sioners and  the  entire  province,  who  yield  to  him  all  the 
credit  for  the  engineering  skill  with  which  the  great  task 
was  carried  on.  The  ability  and  efficiency  of  his  staff  and 
the  complete  harmony  which  pervades  his  entire  organiza- 
tion attest  the  worth  of  Mr.  Sothman  as  an  executive  and 
engineer. 

Mr.  William  S.  Turner,  electrical  engineer,  has  entered 
into  association  with  Mr.  John  Reed,  civil  and  hydraulic 
engineer,  and  Mr.  Irving  H.  Sherwood,  electrical  and  me- 
chanical engineer,  for  practice  in  consulting  engineering 
under  the  firm  name  of  William  S.  Turner  &  Company, 
with  ofifices  at  Portland.  Ore.  Mr.  Turner,  who  is  a  gradu- 
ate of  Cornell  University,  was  connnected  for  some  years 
with  J.  G.  White  &  Company  and  W.  S.  Barstow  &  Com- 
pany. Mr.  Reed,  a  graduate  in  civil  engineering  from  the 
University  of  Maine,  has  engaged  in  steam-railroad  and 
electric-traction  work  in  this  country,  New  Zealand,  the 
Philippine  Islands  and  South  America.  Mr.  Sherwood,  a 
graduate  in  electrical  engineering  from  the  Case  School  of 
Applied  Science,  was  for  a  number  of  years  a  member  of 
the  firm  of  E.  P.  Roberts  &  Company,  Cleveland,  and  has 
had  a  wide  experience  in  the  construction  and  management 
of  electric-light  and   traction   plants. 
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Obituary. 


Mr.  James  McCormack,  chief  clerk  of  the  Edison  Elec- 
tric Illuminating  Company  of  Brooklyn,  died  Jan.  19  in 
the  Prospect  Heights  Hospital.  Mr.  McCormack  was  born 
in  Brooklyn  in  1882  and  was  connected  with  the  Edison 
company  for  six  years.  He  was  vice-president  of  the 
Brooklyn  Company  Section  of  the  N.  E.  L.  A.  last  year 
and  also  served  on  some  of  the  important  committees. 

Mr.  George  W.  Blodgett,  for  many  years  electrical  engi- 
neer of  the  Boston  &  Albany  Railroad,  died  recently  at  his 
home  in  Lakewood,  N.  J.,  at  the  age  of  sixty-two.  Mr. 
Blodgett  was  a  graduate  of  the  Massachusetts  Institute  of 
Technology  and  entered  the  service  of  the  Boston  & 
Albany  in  1880.  For  twenty-three  years  he  was  its  electri- 
cal engineer  and  he  equipped  one  of  the  express  trains 
running  between  New  York  and  Boston  with  electric 
lamps  about  1887,  which  thus  was  one  of  the  first,  if  not 
the  first  electrically  lighted  train  in  the  country.  Mr. 
Blodgett  lectured  on  electrical  subjects  in  many  institu- 
tions of  learning  and  was  a  member  of  the  Boston  Society 
of  Civil  Engineers  and  at  one  time  an  associate  member 
of  the  American  Institute  of  Electrical  Engineers.  After 
leaving  the  Boston  &  Albany  Railroad  Mr.  Blodgett  joined 
the  department  of  yards  and  docks  at  the  Brooklyn  navy 
yard  and  more  recently  moved  to  New  Jersey  in  order  to 
safeguard  the  health  of  his  family. 


Janl'akv  27,   1912. 
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Construction. 


BIRMINGHAM,  ALA. — Arrangements  have  been  made  by  the  owners 
of  the  Tidewater  Railway,  which  is  being  built  from  East  Lake  to  Besse- 
mer, to  secure  electricity  to  operate  its  street  cars  from  the  Tennessee 
Coal,  Iron  &  Ry.  Co.  About  1000  kw  will  be  required.  The  contract  is 
for  a  period  of  two  years.  Before  the  expiration  of  the  contract  the 
Tidewater  company  will  erect  its  own  plant. 

TUSKEGKp;,  ALA. — The  installation  of  motor-driven  pumps  at  the 
water-works  station,  which  is  now  closed,  is  contemplated.  Tungsten 
series  street  lamps  will  also  be  installed.  Carl  N.  Browne  is  superin- 
tendent of  the  municipal  electric-light  plant. 

SEWARD,  ALASKA.— The  Kenai-AIaska  Gold  Mining  Co.  is  planning 
tc  erect  an  electric-power  plant  on  its  properties.  J.  R.  Haydcn  is 
president. 

OOUGL.XS,  .\RIZ. — The  Calumet  &  .Arizona  Mining  Co.  is  planning 
to  build  an  addition  to  its  steam  generating  plant  and  also  install  new- 
electrical  machinery. 

TEMPE,  ARIZ.— The  Salt  River  X'alley  Ry.  Co.  has  applied  for  a 
franchise  on  Mill  Avenue.  Surveys  are  being  made  by  tlie  company 
for  its  proposed   line   between    Phoenix  and   Scottsdale. 

BATESVILLE,  ARK. — The  commissioners  of  the  electric-light  plant 
will  install  a  200-kva,  three-phase,  2200-volt  belted  generator  during  the 
spring  or  summer.  Second-hard  machinery  will  be  used  if  it  can  be 
found.      \V.  H.  VValkup  is  superintendent. 

FAYETTEVILLE,  ARK.— The  Fayetteville  El.  Co.  has  not  been 
awarded  a  contract  to  supoly  electricity  in  Sprins^dale  as  reported  in  our 
is.sue  of  Jan.  6.  The  company  has  been  asked  to  submit  a  proposition  to 
furnish  that  town  with  electrical  service.  The  question  has  not  yet  been 
decided.     J.  W.  McLendon  is  superintendent. 

FORT  SMITH,  ARK.— The  Fort  Smith  Lt.  &  Trac.  Co.  will  build  5 
miles  of  new  track  during   1912. 

LITTLE  ROCK,  ARK.— The  Little  Rock  Ry.  &  El.  Co.  contemplates 
extending   its    railway    from    Pulaski    Heights   to   the    Highland   Park   line. 

OSCEOLA,  .ARK. — Preparations  are  being  made  for  the  construc- 
tion of  a  new  municipal  elecfric-light  plant,  bids  for  which  will  be 
asked  about  Feb.  1.  The  cost  of  the  work  is  estimated  at  about  $30,000. 
\V.    N.    Gladson,    of   Fayetteville,    is   engineer    in   charge. 

BAKERSFIELn,  CAL.— The  Kern  River  Oilfields  Co.  is  planning  to 
equip  all  its  wells  with  electric  motors.  The  cost  of  the  installation  is 
estimated  at  $175,000. 

CHICO,  CAL. — A  deal  has  been  closed  by  the  Sacramento  Valley 
Pwr.  Co.  and  the  Great  Western  Pwr.  Co.  whereby  an  auxiliary  trans- 
mission line  will  be  erected  between  Chico  and  the  power  plant  of  the 
Great  Western  Pwr.  Co.  at  Big  Bend,  a  distance  of  IS  miles. 

LIVERMORE,  CAL. — The  Sierra  &  San  Francisco  Fwr.  Co.  contem- 
plates   extending    its    transmission    lines   to    Livermore. 

I.ODI,  CAL. — The  installation  of  an  electrolier  lighting  system  in  the 
business  section  is  under  consideration. 

LOS  ANGELES,  CAL. — The  contract  for  hydraulic  machinery  for 
the  San  Francisco  municipal  power  plant  No.  1  on  the  aqueduct  has 
been  awarded  to  the  Union  Iron  Works,  San  Francisco,  for  $194,000. 
The  Westinghouse  Elec.  &  Mfg.  Co.,  Pittsburgh,  Pa.,  secured  the  con- 
tract  for  electrical   machinery  at   $163,367. 

MARTINEZ,  CAL.— The  Great  Western  Pwr.  Co.  contemplates  ex- 
tending its  transmission  line  from  Eckley  along  the  bay  shore  to  the 
California  warehouses  at  Port  Costa  to  supply  electricity  for  lamps  and 
motors  to  the  storehouses  there.  Plans  have  also  been  made  to  extend 
the  line  along  the  waterfront  westerly  to  Pinole  to  supply  energy  to 
nianufacturing  plants  there. 

PACIFIC  GROVE,  CAL.— The  Pacific  Improvement  Co.  is  planning 
to  build  an  electric  railway  from  Pacific  Grove  to  Pebble  Beach.  The 
Southern  Pacific  Railroad  tracks  will  be  used  from  Pacific  Grove  to 
Lake  Majela  and  the  railway  will  be  constructed  from  Lake  Majela  to 
Pebble  Beach,  a  distance  of  about  3  miles.  Electricity  to  operate  the 
road  will  be  furnished  from  the  power  house  at   Del   Monte. 

PERRIS,  CAL. — The  Southern  Sierras  Pwr.  Co.  is  planning  to  erect 
an   electric  substation   here  for  which  a  site  has  been   acquired. 

PRINCETON,  CAL.— The  Northern  California  Pwr.  Co.  has  pur- 
chased a  site  here  on  which  it  proposes  to  erect  a  substation. 

RED  BLUFF,  CAL.— The  Oro  Wtr.,  Lt.  &  Pwr.  Co.  has  purchased 
the  interests  of  the  Butte  &  Tehama  Pwr.  Co.  &  Irrig.  Co.  and  the 
Sierra  Irrig.  Co.  The  Oro  company  is  planning  to  erect  additional 
plants  and  extend  its  transmission  lines  to  Sacramento  and  on  to  San 
Francisco   Bay.      A  large   generating   plant    will  be  erected   on   Mill   Creek. 

ROSF.VILLE,  C.\L.— The  City  Trustees  have  awarded  the  contract  for 
lighting  the  city  to  the  Great  Western  Pwr.  Co.  for  a  period  of  five  years 
at  1  '/i  cents  per  kw-hour.  A  committee  has  been  appointed  to  negotiate 
with  the  Pacific  Gas  &  El.  Co.  for  its  light  and  power  system  in  this  city. 

SAN  FRANCISCO,  CAL.— The  City  El.  Co.  has  awarded  a  contract 
for  construction  of  new  substation  to  Rainey  &  Phillips,  San  Fran- 
cii^co,   at  $9,943. 

SAN    FRANCISCO,    CAL. — An    electrolier    lighting    system    will    be    in- 


stalled   on     Bush     Street     from     Market    Street    to    Grant     Avenue.       The 
North    Central    Improvement    Association    is    interested. 

SAN  FRANCISCO,  CAL.— The  California  Pwr.  &  Mfg.  Co.  has  exe- 
cuted a  mortgage  to  secure  a  bond  issue  of  $5,000,000,  the  proceeds  to  be 
used  to  pay  the  existing  indcliti-dntss  and  to  ac(|uirc  and  develop 
properties. 

SAN  LEANDRO,  CAL. — The  rc!>idents .  and  property  owners  have 
petitioned  the  Board  of  Trustees  for  the  installation  of  electric  lamps  on 
Breed  and   Broadmoor  Avcnres. 

TUL.ARE,  CAL. — The  Home  Tel.  Co.  is  planning  extensive  improve- 
ments to   its  system. 

WILLOWS,  C.'\L. —  Plans  are  being -made  for  the  erection  of  a  hydro- 
electric plant  near  Willows.  L.  W.  Warmoth,  of  Paskenta,  Cal.,  is  in- 
terested. 

M.ANITOU,  COL. — Work  will  begin  at  once  on  the  construction  of 
an  aerial  railway  from  .\Ianitou  to  the  summit  of  Pike's  Peak  by  the 
Pike's    Peak   Aerial    Railway    Co.      J.    .Mignolet    is    interested. 

PUEBLO,  COL.— The  Arkansas  Valley  Ry.,  Lt.  &  Fwr.  Co.  is  at- 
ranging  for  surveys  for  a  proposed  transmission  line  east  from  Pueblo 
tapping  the  towns  of  the  irrigated  Arkansas  Valley  to  supply  electricity 
to  operate  pumping  plants. 

BRAXl'ORI),  CONN.— An  11,000-volt  transmission  line  is  being  erected 
from  New  Haven  to  Branford  by  tlie  United  Lt.  &  Wtr.  Co.  to  supply 
electricity  to  operate  the  local  system.  One  300-kw  rotary  converter  and 
tliree  100-kw  Westinghouse  transformers  will  be  installed.  E.  T.  Gilbert 
is  superintendent. 

DARIEN,  CONN. — .At  a  f.pecial  town  meeting  held  recently  the 
Selectmen  were  authorized  to  enter  into  a  contract  with  the  .Stamford 
Gas  &  El.  Co.  to  install  125  electric  street  lamps.  The  cost  of  main- 
taining the  system  will  be  about  $3,200  per  year. 

MERIDEN,  CONN.— The  Meriden  El.  Lt.  Co.  contemplates  building 
dii  addition  to  its  plant  to  provide  space   for  new  boilers. 

MIDDLETOWN,  CONN.— The  Middletown  El.  Lt.  Co.  has  authorized 
Henry  Floy,  consulting  engineer,  165  Broadway,  New  York,  to  prepare 
plans  and  estimates  for  doubling  the  steam  turbine  and  boiler  capacity  of 
its    plant. 

NEW  HAVEN,  CONN. — A  permit  has  been  granted  to  the  United  Illg. 
Co.  to  build  an  addition  to  its  power  house  in  Grand  Avenue,  near  Mill 
River,  to  cost  $4,800. 

WASHINGTON,  D.  C— Proposals  will  be  received  at  the  office  of  the 
chief  signal  officer.  War  Department,  Washington,  D.  C,  until  Feb.  II, 
under  proposal  656,  for  furnishing  30  miles  single-conductor  cable  inter- 
mediate, type  44,  in  accordance  with  specifications  419-B,  96-B  and 
drawing  106,  and  150  miles  single-conductor  deep-sea  cable,  type  45,  in 
accordance  with  specifications  420-A,  96-B  and  drawing  106,  to  be 
coiled  and  crated  in  closed  freight  cars.  For  further  information  ad- 
dress  Capt.   R.   J.   Burt,   disbursing  officer. 

T.AMPA,  FL.A. — The  municipal  committee  of  the  Board  of  Trade  has 
decided  to  ask  the  Tampa  El.  Co.  and  the  Tampa  Gas  Co.  to  submit 
bids  to  the  City  Council  for  the  installation  of  ornamental  lamp  standards 
carrying  cluster   lamps   along   the  business  portion   of   Franklin   Street. 

CAIRO,  G.A. — The  light  and  water-works  committee  is  contemplating 
establishing  a  day  service  for  the  summer.  W.  A.  Clifford  is  superin- 
tendent. 

CUTHBERT,  GA. — Work  will  soon  begin  on  the  construction  of  an 
entire  new  municipal  electric  plant.  The  equipment  will  consist  of  one 
250-hp  engine  direct-connected  to  a  150-kw,  three-phase,  60-cycle  gen- 
erator. A  24-hour  service  will  be  established  and  electricity  furnished 
for   motors.      J.    B.    McCrary   &   Co.,   of    .Atlanta,   Ga.,   are   engineers. 

D.ARIEN,  GA. — The  Darien  Ice  &  Lt.  Co.  contemplates  the  installation 
cf  an  electric  plant  in  connection  with  its  ice  plant  to  supply  electricity 
to  light  the  city  and  for  commercial  and  residential  lighting.  Charles  M. 
Tyson  is  president  and  Mayor  Bluestcin  vice-president  and  general  man- 
ager. 

GRIFFIN,  G.A. — Three  150-kva  transformers  with  station  panel,  in- 
coming-line panel,  two  feeder  panels  and  arc  lamp  panel  will  be  in- 
stalled in  the  substation,  already  erected,  at  a  cost  of  $4,500.  G.  J. 
Drake    is   superintendent. 

MONTICELLO,  Gy\.— The  City  Council  is  negotiating  with  the  Central 
Georgia  Fwr.  Co.  to  supply  energy  to  operate  the  municipal  electric-light 
plant.     C.  W.  Oford  is  manager. 

AURORA,  ILL. — The  Central  Illinois  Ry.  Co.,  recently  incorporated 
with  a  capital  stock  of  $25,000,  proposes  to  build  an  electric  railway  from 
Chicago  to  Muscatine,  la. 

CAIRO,  ILL. — The  Cairo  El.  &  Trac.  Co.  is  planning  to  build  an  addi- 
tion to  its  power  house,  which  with  additional  equipment  will  cost  about 
$60,000. 

CHAMPAIGN,  ILL. — A  power  plant  will  be  included  in  the  new  ele- 
vator to  be  erected  here  next  spring  by  the  Cleveland  Grain  Co.,  at  a 
cost   of    $55,000.      The   John    S.    Metcalf    Co.,    Chicago,    111.,    is   engineer. 

CHAMPAIGN,  ILL.— C.  M.  Caldwell  has  submitted  plans  to  the 
Council  for  the  installation  of  an  electric-light  system,  to  cost  about 
$35,000.  The  plan  calls  for  724  lamps,  30  miles  of  underground  cable 
and    30    miles    of    overhead    construction. 
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Cl'B.\.  ll.I.. — Ml.  Nciilrv,  C'nillon,  III..  i»  rriiortc.l  lo  lie  iiriji.li.ilmK 
fur    the    purcliaie    of    (he    nuinicipAl    eleclriclight    plant. 

F.AK.VtINC.TDN.  Il-L. — The  I'armiiijfton  l.t.  &  I'wr.  Co.  hat  tulccn  an 
option  on  the  Fairview  electric  plant,  pending  renewal  of  franchise.  If 
granlrd,  it  will  c<>nnri-t  il»  tran»ini»iti(>ii  lines  with  thr  F.iirvicw  ny»tem. 
Theoiliire  Haa«  is  preniilcnl. 

PAWFAW,  ILL. — J.  J.  Heeiner,  of  Pawpuw,  contemplates  tlie  installn 
tion  of  an  electric-light  plant  to  supply  electricity  for  street  liRhting  ami 
for  coMiinricljd   purposes. 

l'Un.\N.\.  ll.I.. — The  Kankakee  Urhana  Trac.  Co.  has  anthorizeil 
CJ.  M.  Mennctt,  president,  to  arranue  for  the  purclinsr  of  rails  and 
other  materials,  including  oveilu-;id  c(iiii|Mucnl  for  its  propostd  railway 
between   Urbana  and   Kantoul. 

XIROKN,  ILL. — The  Virden  Kl.  It.  Co.  has  submitted  a  proposition 
to  the  City  Council  for  the  substitution  of  boulevard  lamps  for  the 
present   arc    lamps   about    the    public    square. 

\VOODKI\KR,  ILL. — The  VillaKC  Hoard  has  decided  to  enter  into  a 
contract  with  the  Madison  County  Lt.  &  Pwr.  Co.  for  lighting  the 
streets  of  the  village.  A  transmission  line  will  be  erected  from  the 
plant  at  Edwardsville  to  supply  electricity  in  Woodriver  and  East  Alton, 
where    the    comp.nny    recently    secured    a    franchise. 

B.V'LTLE  GROUNH,  INI). — .Vrrangcments  arc  being  made  to  connect 
Battle  CIround  with  Hrookston  and  Chalmers  with  a  transmission  line 
and  install  an  electric-light  system  in  each  town.  The  three  towns  are 
about  12  miles  apart.  Electricity  will  be  furnished  by  the  Fort  Wayne 
&   Northern   Trac.    Co.,   which    operates  as   far   north   as   Battle   Ground. 

l>i:C.\TL'R,  IND. — The  City  Council  has  appropriated  $2,000  for  the 
purchase   of    50  new  electric   street   lamps. 

EVANSVILLE,  IND. — Contracts  will  be  awarded  by  the  Evansville 
Rys.  Co.  for  material  to  equip  7  miles  of  the  Illinois  Central  Railroad 
tracks  between  Evansville  and  Henderson,  Ky.,  for  electrical  operation. 
The  company  will  purchase  equipment  for  its  new  substation  in  Hender- 
son   in   the   near   future. 

GARRETT,  IND. — Bids  will  be  received  by  the  City  Council  until 
Feb.  13  for  furnishing  and  installing  one  150-kva,  three-phase,  2300- 
volt,  60-cycle  steam-driven  generator  with  exciter,  switchboard,  etc.,  in 
the   municii>al   electric-light   plant.      W.    W.    Mountz   is   city   clerk. 

DAVENPORT,  lA.— The  Tri-City  Ry.  &  Lt.  Co.  has  appropriated 
$250,000  for  improvements  to  the  electric  and  gas  service  in  the  tri- 
cities.      J.    F.    Porter   is   president. 

EMERSON,  lA. — The  city  of  Emerson  is  considering  the  question  of 
installing  an  electric-lighting  system.  It  is  proposed  to  erect  a  transmission 
fine  from  the  Glenwood  El.  Lt.  &  Pwr.  Co.'s  plant  to  furnish  electricity 
to  operate  the  system. 

FOREST  CITY,  lA.— The  Forest  City  El.  Lt.  &  Pwr.  Co.  expects  to 
rebuild  its  electric  plant  in  the  near  future. 

KEOKUK,  lA. — Plans  are  being  prepared  for  the  installation  of  an 
ornamental  lighting  system  on   Main   Street. 

MITCIIELLVILLE,  lA. — The  proposition  to  grant  a  franchise  to  con- 
struct an  electric  light  and  power  plant  will  soon  be  submitted  to  a  vote. 

MOVILLE,  lA.— Edgar  Metcalfe  is  planning  to  install  an  electric-light 
plant  here. 

NEWTON,  lA. — Improvements  will  be  made  to  the  municipal  electric- 
light  plant,  including  the  installation  of  four  new  boilers  during  1912. 
C.  O'Leary  is  superintendent. 

OELWEIN,  lA.— The  Oelwein  Lt.,  Ht.  &  Pwr.  Co.  has  recently  in- 
stalled a  100-kw,  three-phase,  60-cycle  generator  and  contemplates  chang- 
ing over  its  entire  system  to  three-phase  in  a  few  months.  W.  Walker 
is  manager. 

REMSEN,  lA. — The  Council  has  granted  Matthew  R.  Faber  a  fran- 
chise to  install  an  electric  light  and  power  plant  here. 

SAC  CITY,  lA.— The  Sac  City  El.  Co.  is  planning  to  install  an  ice 
and  refrigerating  plant  in  connection  with  its  electric  plant  and  also 
installing  another  Corliss  engine.  It  also  contemplates  the  erection  of  a 
high-tension  transmission  line  to  Fonda,  Lakeview  and  Lytton.  H.  W. 
Deininger   is  superintendent. 

EL'REKA,  KAN. — R.  M.  Wilson,  owner  of  the  local  electric-light 
plant,  contemplates  the  erection  of  several  transinission  lines  in  the 
farming  district.  A  line  may  be  erected  to  Severy  if  a  day  service  is 
established. 

HIGHLAND,  KAN.— The  Home  Tel.  &  EL  Co.  contemplates  the  in- 
stallation of  a  storage  battery  or  a  small  generating  unit  during  the 
coming  summer  to  supply  electricity  for  day  service.  J.  H.  Bender  is 
manager. 

LAWRENCE,  KAN. — The  installation  of  an  ornamental  street-lighting 
system  in  the  business  district  is  under  consideration.  The  Lawrence  Ry. 
&  Lt.  Co.  has  offered  to  furnish  the  stardards  and  lamps,  provided  the 
city  will  pay  for  current  consirmed.  Albert  Emanuel,  of  Dayton,  Ohio,  is 
president   of  the  company. 

LIBERAL,  KAN.— The  Liberal  Lt.,  Ice  &  Pwr.  Co.  contemplates  the 
purchase  of  a  200-hp  oil  engine  and  a  ISO-kw,  60-cycle,  three-phase,  2300- 
volt  generator.      H.    W.   Magruder   is   president   and  manager. 

OSAGE,  KAN. — The  installation  of  a  100-hp  oil  engine  in  the  mu- 
nicipal  electric-light   plant   is  contemplated.      George    Dawson   is   manager. 


WU  IIITA,  KAN. —  I'relniiniHry  arratiKcnicntii  are  being  ninde  by  the 
Kunsa*  (in*  Si  Kl.  Co.  for  the  inxtnllaliun  of  250  ornainmtal  Ump 
hliiiidard!<,  cnrh  carrying  one  invcrird  maKnctilc  arc  lump,  lo  be  main- 
luinrd  with  underKrotnid  wire*.  I'rcKent  pole  lineit  will  be  removed 
along   the   principal  htrcrlN.      II.   S.   Sladcn  in  manager. 

FALMOUTH,  KY.— llidn  will  be  received  by  N.  C.  Kidgeway,  Mayor, 
until  I''eb.  1  for  the  inHtallation  of  an  electric-light  plant,  to  cost  about 
$7,500.      Andemon  &  Frankel,  of  Lexington,  Ky.,  are  engineer*. 

IIICKM.\N,  KY> — The  Allen  Engineering  Co.,  of  Memphis,  Tcnn.,  hai 
been  awarded  the  contract  for  additional  machinery  for  the  electric  plant 
of  the  Hickman  Ice  &  Coal  Co. 

LOUISVILLE,  KY.— The  Louisville  Ltg.  Co.  is  planning  to  extend 
its  transmission  lines  to  supply  electricity  for  lamps  and  motors  through 
the  eastern  part  of  Jefferson  and  Oldham   Counties. 

LOUISVILLE,  KY.— The  Louisville  Ry.  Co.  has  purchased  two  fran- 
chises. One  franchise  provides  for  the  construction  of  a  cross-town 
line  7  miles  in  length;  the  other  calls  for  the  construction  of  a  railway 
extending   half  a  mile   from    Bonnycastle   Avenue   to   the   new   city   limits. 

DON.M.DSONVILLE,  LA.— The  Council  is  considering  the  installation 
of  oil  engines  and  three-phase,  2300-volt  generators  in  the  municipal  elec- 
Iric-light  plant.  George  V.  Borde,  of  New  Orleans,  is  consulting  engi- 
neer  and    E.   A.   Thibodcaux  superintendent. 

KENTWOOD,  L.\. — Surveys  have  been  made  with  a  view  to  establish- 
ing an  electric-light  plant  here. 

P.XTTERSON,  L.-\. — .\  company  has  been  organized  to  establish  an 
electric-light   plant   here. 

ASHL.XND,  MAINE. — The  Ashland  El.  Co.  contemplates  extending  its 
transmission  lines  to  Masardis,  a  distance  of  10  miles,  next  summer. 
C.  A.  Flint  is  secretary  and  manager. 

CUMBERL.^XD,  MD. — The  City  Council  has  adopted  a  resolution  to 
make  arrangements  to  utilize  the  pumping  statiori  for  a  municipal  elec- 
tric-light plant  as  soon  as  the  Evitts  Creek  gravity  water  system  is  com- 
pleted. The  only  additional  outlay  will  be  for  electrical  machinery,  poles, 
wiring,  etc.,  the  cost  of  which  is  estimated  at  from  $75,000  to  $80,000.  It 
is   proposed  to   supply   electricity   for   commercial   purposes. 

KENSINGTON,  MD. — The  Town  Council  contemplates  appealing  to  the 
Legislature  for  authority  to  increase  the  tax  rate  to  raise  funds  to  provide 
for   lighting   the  streets  with   electricity. 

SALEM,  MASS. — The  Gas  and  Electric  Light  Commission  has  author- 
ized the  Salem  Gas  &  El.  Co.  to  issue  4400  additional  shares  of  stock  at 
$90,  par  value  $50,  the  proceeds  of  2527  shares  to  be  used  for  payment 
of  outstanding  indebtedness  and  the  balance  for  the  construction  of 
underground  conduits. 

COLEMAN,  MICH.— The  Consol.  Ltg.  &  Pwr.  Co.  has  purchased  the 
local  electric-light  plant,  owned  by  Bodfish  &  Whitehead.  The  company 
is  now  building  a  transmission  line  from  Clare  to  Gladwin  and  will  begin 
work  at  once  on  the  erection  of  a  line  from  Clare  to  Coleman.  C.  S. 
Abbott,   of   Detroit,    is   vice-president  and  general   manager. 

FRANKENMUTH,  MICH.— A  company  will  be  formed  to  promote  the 
installation    of   an    electric-light   plant    here. 

HUDSON,  MICH.— The  Hudson  El.  Lt.  Co.  is  planning  to  establish 
a  day  service  within  six  months  and  will  install  a  number  of  small 
motors  from   yi  hp  to  15  hp.     G.  F.  Avis  is  secretary  and  manager. 

MUSKEGON  HEIGHTS,  MICH.— The  City  Council  has  accepted  the 
bid  of  the  Grand  Rapids-Muskegon  Pwr.  Co.  to  light  the  streets  of  the 
city  for  a  period  of  ten  years  and  to  furnish  electricity  for  commercial 
lighting. 

OXFORD,  MICH. — The  Council  is  contemplating  the  purchase  of  a 
125-kva,  three-phase,  1100-volt,  60-cycle  generator  direct-connected  to  a 
compound  condensing  engine  and  changing  the  system  to  three-phase 
and  will  probably  be  in  the  market  for  some  three-phase  motors.  H.  E. 
Allen  is  superintendent. 

TRAVERSE  CITY,  MICH. — A  movement  is  on  foot  for  the  consolida- 
tion of  the  Boardman  River  EI.  Lt.  &  Pwr.  Co.,  and  the  Queen  City  El. 
Lt.  &  Pwr.  Co.,  both  of  Traverse  City,  which  now  have  three  dams  on 
the  Boardman  River,  and  when  the  consolidation  is  effected  another 
dam  will  be  built  at  a  cost  of  $250,000.  The  plants  are  to  be  taken  over 
by  New  York  capitalists,  who  will  immediately  construct  a  street  railway 
and  intcrurban  lines. 

AURORA,  MINN. — The  Northern  Pwr.  Co.,  recently  incorporated  with 
a  capital  stock  of  $100,000  by  J.  H.  Simons,  R.  P.  Pearsall,  F.  C.  Witte 
and  P.  M.  Johnson,  of  Aurora,  and  D.  A.  Reed,  of  Duluth,  proposes  to 
build  and  operate  a  hydroelectric  plant  on  the  St.  Louis  River,  south  of 
Auroro. 

GRACEVILLE,  MINN. — Plans  are  being  considered  for  the  construc- 
tion of  a  new  municipal  electric  plant  or  reconstruction  of  the  present 
system.  The  village  authorities  would  like  to  communicate  with  elec- 
tricians and  engineers  capable  of  taking  charge  of  the  plant.  John  A. 
Green   is   village   recorder. 

MINNEAPOTIS,  MINN. — Estimates  of  cost  for  the  proposed  munic- 
ipal electric-light  plant  have  been  made  by  the  Oscar  Claussen  Engineering 
Co.,  of  St.  Paul,  and  Charles  L.  Pillsbury,  of  Minneapolis.  The  first 
plan  calls  for  an  expenditure  of  $885,275  and  the  second  $680,220.  With 
improved  city  lighting  efluipment  the  cost  would  be  about  $16,500  addi- 
tional. With  real  estate  and  other  expenditures  during  construction 
the  cost  will   amount   to  about  $1,000,000. 
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LAURKL,  MISS. — The  Laurel  I.t.  &  Ry.  Cu.  has  purcliased  ihc  elec- 
tric plant  of  the  Gulf  Slates  Investment  Co.  and  will  make  extensions  to 
same.     S.   M.  Jones  is  secretary. 

MACON,  MISS. — The  erection  of  high-tension  transmission  lines  to 
two  adjoining  towns  is  contemplated  hy  the  managers  of  the  municipal 
electric-light    plant.      G.    B.    Haskerville    is    superintendent. 

CAPE  GIRARDKAU,  MO.— The  I.t.  &  Devel.  Co.,  St.  Louis,  has  pur- 
chased the  controlling  interest  of  the  Cape  Girardeau  Wtr.  Wks.  &  El. 
Lt.  Co.     Improvements  are  contemplated  to  the  system. 

CAPE  GIRARDEAU,  MO.— The  City  Council  has  called  a  special 
election  to  be  held  in  April  to  vote  on  a  bond  issue  for  the  purpose  of 
building  an  electric-light  plant  or  purchasing  the  plant  now  owned  by 
the  St.  Louis  Lt.  &  Devel.  Co.  The  charter  of  the  St.  Louis  Co.  txpires 
in    1914. 

CARTHAGE,  MO'. — The  Business  Men's  League  is  promoting  the  instal- 
lation of  an  ornamental  lighting  system  in  the  business  section.  The 
Board  of  Public  Works  has  agreed  to  furnish  the  lamps  and  maintain 
same,  provided  the  merchants  will  pay  for  the  installation  of  the  stand- 
ards. 

CHILLICOTIIE,  MO. — Extensions  to  the  nuinicii)al  electric-light  plant, 
to   cost    $10,000,    are    under    consideration. 

FREDERICKTOWN,  MO.— The  Fredericktown  Lt.  &  Pwr.  Co.  has 
been  incorporated  with  a  capital  stock  of  $15,000  by  E.  Gates,  A.  J. 
Boardman  and  R.   G.   Stevenson. 

JENNINGS,  MO. — The  Council  has  granted  a  franchise  to  C.  C. 
Johnson   to   operate   an   electric-light   plant   here. 

KANSAS  CITY,  MO.— The  La  Plata  Ice,  lit.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $25,000  by  G.  .\.  Sicklcr,  R.  J.  I.a- 
filte  and   H.   J.   Mairens. 

ME.XICO,  MO. — The  Mexico  Pwr.  Co.  has  been  incorporated  with  a 
capital  stock  of  $300,000  by  S.  M.  Locke,  E.  K.  Locke  and  P.  E.  Locke. 

POPULAR  BLUFF,  :\10.— The  Lt.  &  Devel.  Co.,  of  St.  Louis,  has 
acquired  the  controlling  interest  in  the  Popular  Bluff  Ltg.  Co.  Improve- 
ments are  contemplated  to  the   plant. 

LIBBY,  MONT. — Investigations  have  been  made  in  connection  with 
the  development  of  the  Kootenai  Falls  water-power  project.  It  is  pro- 
posed to  develop  100,000  hp,  which,  it  is  said,  will  be  transmitted  to 
Cceur  d'Alene  and  other  industrial  centers.  The  total  cost  of  the  plant 
is  estimated  at   $6,000,000. 

DAVID  CITY,  NEB.— The  Fairbanks-Morse  Co.,  Omalia,  has  sub- 
mitted a  proposition  to  establish  an  electric-light  plant  here,  if  granted  a 
live-ycar  franchise,  and  at  the  end  of  that  time  agrees  to  turn  the  plant 
over  to  the  city  or  accept  a  new  franchise. 

MARQUETTE,  NEB.— The  installation  of  a  municipal  electric-light 
plant  and  water-works  system  is  under  consideration. 

OM.\HA,  NEB. — The  Omaha  El.  Lt.  Co.  has  submitted  a  proposition  to 
the  City  Council  offering  to  substitute  100  flaming-arc  lamps  for  an  equal 
number  of  the  present  lamps  in  the  business  district  at  an  additional  cost 
of  $10  each  per  year. 

WHIPP.^NY,  N.  J. — The  question  of  installing  an  electric  street- 
lighting  system   here  is  under  consideration. 

DEMING,  N.  M. — The  Deming  Land  &  Pwr.  Co.,  recently  organized 
at  Silver  City,  contemplates  the  construction  of  a  large  electric-power 
plant  in  Deming  and  the  erection  of  an  extensive  transmission  system 
and  also  the  installation  of  a  number  of  irrigation  pumping  plants.  The 
company  is  capitalized  at  $250,000  and  the  incorporators  are  W.  D. 
Murray,   E.   A.   Layne,   M.   F.   Downs  and  T.   L.   Lowe. 

CAMDEN,  N.  Y. — Improvements  will  be  made  to  the  municipal  electric- 
light  plant,  including  the  installation  of  a  225-hp  Diesel  engine.  The 
cost  of  the  work  is  estimated  at  $18,000.     Horace   McDaniels  is  engineer. 

EAST  ROCHESTER,  N.  Y.— The  Despatch  Ht.,  Lt.  &  Pwr.  Co.  is 
planning  to  extend  its  transmission  lines  to  Macedon.  The  village  lighting 
plant  will  be  utilized  and  the  output  increased  by  the  installation  of  a 
200-hp  transformer.     A   24-hour   service    will   be   established. 

KKXMORE.  N.  Y.— The  Buffalo  General  El.  Co.  has  applied  to  the 
Board  of  Village  Trustees  for  a  franchise  to  supply  electricity  for  lamps, 
heat  and  motors  here. 

MINEOLA,  N.  Y. — The  Nassau  Lt.  &  Pwr.  Co.  has  received  authority 
from  the  Public  Service  Commission  to  issue  $158,000  in  bonds,  the 
proceeds  to   be   used   for   improvements   and   extensions. 

MORRISVILLE,  N.  Y. — The  local  electric-light  plant  has  been  pur- 
chased by  the  milling  company  of  West  Eaton.  Improvements  will  be 
made   to   the   plant   and   new   machinery    installed. 

NORWOOD,  N.  Y. — The  citizens  have  voted  to  grant  the  Nortliern 
Pwr.   Co.   a   franchise   to   extend   its   transmission   lines   into   Norwood. 

OWEGO,  N.  Y.: — The  Owego  Lt.  &  Pwr.  Co.  contemplates  improve- 
ments to  its  system  involving  an  expenditure  of  about  $15,000  during 
1912. 

ROCHESTER.  N.  Y. — The  installation  of  an  electric-lighting  system 
in  the  territory  lying  between  the  cily  lino  and  the  barge  canal  is  under 
consideration. 

ROCHESTER.  N.  Y.— The  Rochester  Ry.  &  Lt.  Co.  has  decided  to 
amend  its  charter  so  as  to  enable  it  to  oiierate  in  Livingston,  Ontario  an<l 
V\  ayiie    Counties. 


ST.  GEORGE,  N.  V.— Bids  will  be  received  at  the  office  of  the  presi- 
dent of  the  borough  of  Richmond,  Borough  Hall,  St.  George,  New 
Brighton,  N.  Y.,  until  Jan.  30  for  furnishing  cable,  including  labor, 
blocks,  tackle  and  other  appliances  to  lay,  draw  into  ducts  and  con- 
nect up  complete  an  electric  street-lighting  system,  including  the  con- 
necting up  of  the  street  lamp-post  lanterns  at  the  St.  George  ferry  ap- 
proach, contract   No.  9.     George  Cromwell  is  borough  president. 

SEA  CLIFF,  N.  Y.— The  Village  Trustees  have  granted  the  Glen 
Cove  Lt.  &  Pwr.  Co.  a  25-year  franchise  to  supply  electricity  here.  The 
company  will  apply  at  once  to  the  Public  Service  Commission  for  per- 
mission to  extend  its  transmission  lines  in  Sea  Cliff.  Under  the  terms 
of  the  franchises  the  company  will  furnish  electricity  for  the  first  five 
years  at  9  cents   per  kw-hour. 

LITTLETON,  N.  C— The  city  will  install  an  electric-light  plant  for 
which  bonds  for  $10,000  have  been  issued.     T.  J.   Miles  is  Mayor. 

AKRON,  OHIO.— -A  resolution  has  been  presented  to  the  Council 
authorizing  the  Board  of  Control  to  engage  an  engineer  to  prepare  plans 
and   estimates  of   the  cost   of  a  municipal  light,   heat  and   power   plant. 

B.VRBERTON,  OHIO. — The  installation  of  a  municipal  electric-light 
plant    in    connection    with    the    pumping    station    is   under    consideration. 

BRYAN,  OHIO.— Improvements  are  contemplated  to  the  municipal 
electric   plant  and   water-works  system,   to  cost   about  $46,000. 

CINCINNATI,  OHIO. — Plans  are  being  considered  for  the  installation 
of  an   ornamental   lighting  system    in   the   business   district. 

CLE\"ELAND,  OHIO. — Mayor  Baker  has  submitted  a  proposition  to 
the  Cleveland  El.  &  Illg.  Co.  for  the  purchase  of  its  property  at  its 
physical  value. 

CLEVELAND,  OHIO. — A  movement  is  on  foot  to  extend  the  tr.ins- 
niission  lines  from  the  municipal  electric-light  plant  at  Krooklyn  to  the 
village  of  Parma. 

CLEVELAND,  OHIO.— The  Cleveland,  Randall  &  Eastern  Ry.  Co., 
recently  incorporated  with  a  capital  stock  of  $10,000  by  R.  H.  Jamison, 
Harley  S.  Adams,  Claude  W.  Shimmon,  D.  S.  Sheet  and  H.  W.  Dickson, 
proposes  to  generate  and  distribute  electricity. 

DEFIANCE,  OHIO'.— The  Board  of  Public  Affairs  has  decided  to  im- 
prove the  lighting  system  in  the  business  district. 

ELYRIA,  OHIO'. — Proposals  will  be  received  at  the  office  of  the  County 
Commissioners  of  Loiain  County,  Court  House,  F.lyria,  Ohio,  until  Feb. 
12  for  erecting  a  three-phase  electric  trqansmission  line  about  1  mile  in 
length,  furnishing  transformer,  meters,  lightning  arresters,  switches,  etc.; 
also  for  furnishing  and  installing  complete  wiring  fixtures  and  distributing 
system  for  electric  lighting  at  the  Lorain  County  Infirmary,  plans  and 
specifications  for  which  are  on  file  in  the  office  of  T.  L.  Gibson,  county 
engineer.     Charles  Chandler  is  clerk  of  commissioners. 

PORTSMOUTH,  OHIO.— The  Portsmouth  St.  Ry.  &  Lt.  Co.  contem- 
plates extending  the  Sciotoville  street  railway  to  Wheelersburg  in  the 
spring. 

SPRINGFIELD,  OHIO.— The  city  has  decided  to  establish  a  municipal 
lighting  plant  and   $500  will  be  appropriated  to  prepare   plans  for  same. 

HAMMON,  OKLA.— The  Board  of  Trustees  has  awarded  the  con- 
tract for  the  construction  of  an  electric-light  system  and  water-works  to 
Hunter  &  Hunter,  Oklahoma  City,  for  $15,095. 

PORUM,  OKL.A. — The  contract  for  the  construction  of  the  proposed 
municipal  electric-light  plant  and  water-works  system  has  been  awarded 
to  Kennedy  &  Fleming,  Oklahoma  City.  M.  A.  Earl  &  Co.,  Muskogee, 
are   engineers. 

DENZER,  ORE.— The  Lobster  \alley  &  Five  Rivers  Tel.  Co.  will 
make   extensive   improvements  and  extensions  to  its  system. 

HILLSBORO,  ORE.— The  Southern  Pacific  Co.  has  applied  for  a 
franchise   to   operate  an  electric  railway  on   certain   streets  in   the   city. 

PANAMA. — Proposals  will  be  received  at  the  office  of  the  general 
purchasing  officer.  Isthmian  Canal  Commission,  Washington,  D.  C,  un- 
til Feb.  3  for  furnishing  hose,  packing,  gaskets,  tape,  rubber  gloves, 
lamps,  sockets,  potheads,  fuses,  electric  switches,  wire  pipe  fittings,  etc. 
Blanks  and  general  information  relating  to  this  circular  (No.  677)  may 
be  obtained  from  the  above  office  or  at  the  offices  of  the  assistant  pur- 
chasing agents,  24  State  Street,  New  York,  N.  Y.,  and  614  Whitney- 
Central    Building,    New   Orleans,   La. 

ATHENS,  P.A. — The  Borough  Council  has  accepted  the  contract  sub- 
mitted by  the  i^ayre  El.  Co.  for  lighting  the  borough  for  a  period  of  five 
years.  Electricity  for  lighting  thf;  municipal  buildings  v/ill  be  furnished 
at  6  cents  per  kw-hour. 

CARLISLE,  P.'\. — The  Cumberland  Ry.  Co.  is  planning  to  build  an 
electric  railway  between  Newville  and  Chambersburg,  a  distance  of  22 
miles. 

CHARLEROI,  PA.— The  West  Side  El.  St.  Ry.  Co.  is  planning  to 
build  an  extension  from  Charleroi  to  Bentleyville,  a  distance  of  9 
miles,  during   1912. 

JOHNSTO\\N,  P.\. — The  Johnstown  Trac.  Co.  is  planning  to  extend 
its  railway  from  Walnut  Grove  to  Gei.stown  and  from  Geistown  to  Mox- 
ham. 

PITTSBURGH,  PA. — With  a  view  of  furnishing  electricity  in  Pitts- 
burgh the  Joseph  R.  Paull  Investment  Co.  has  been  organized  by  Mr. 
Panll,   Joseph    C.    Trees,    M.    L.    Benedum    and    others.      It    is    proposed    to 
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coi  stnii't  it  hike  5  J  miles  Iuiik  jiIoiik  llic  CIuihiii  Kivci.  The  |il»ii'> 
which  »rc  iu>w  hciiiK  coiisiderpd  by  the  Sliilc  NValcr  Sii|.|ily  (■ominisisioil 
cotitrin|ilatr  nil  cxpriulitvirr  i>f  iihoiit  $10,(HIU,0OU. 

SlKANTON,  I'A. — Owiiiu  '"  the  great  increase  in  hiiHiiuMi  llic  Scran 
t"n  l"l,  t'o.  hull  iloi'ideil  to  ilmililc  the  outpiit  of  the  plnnt  which  it  i« 
erectinu  on  North  WnHhington  Avenue.  The  clianKe  in  tlic  pliiiin  will 
inviilvc  an  expenililiire  of  more  than  $250,000.  Duncan  'I',  ("uiiiplicll  i^ 
gener:il    (nnnnKcr. 

Sll AUl'SN  11  I.K,  PA.— The  iiistallali..ii  ol  a  muniiip.il  electric  lixlii 
plant   here   i.s  umler  conr.iiierntion. 

WKA  TIIKULY,  I'A. — At  an  election  hehl  recently  the  proposition  to 
issur  $10,000  in  lioinls  for  n  municipal  electric  light  ami  power  plant  was 
carrieil. 

KKMSKN.  S.  n.— The  founcil  has  Kianteil  a  franchise  to  M.  U.  Fabcr, 
of  Kemscn,  to  install  an  electric  plant,  subject  to  ratification  by  the  voters. 

lIIATTANOOr.A.  TENN.— Work  will  begin  at  once  by  the  Retail 
Merchants'  Association  on  the  installation  of  a  cluster  lightinK  sy.stcm  i" 
the  business  district.  Klectricily  for  maintaining  the  lair.ps  will  be 
donated  by  the  Chattunooga  Ry.  &  I.t.  Co.  for  the  first  year.  Fifty-six 
stniularils   will   h:  erected. 

DYF.R,  TF.NN.— The  Dyer  Fruit  Box  Mfg.  Co.  has  awarded  the  Allen 
EniinceriiiH  Co.,  of  Memphis,  Tcnn.,  a  contract  for  additional  machinery 
for   its  ilcctric-light   plar.t. 

B.MRD,  TEX.— The  Baird  I.t.  &  l~e  Co.  is  plan-ing  to  erect  three 
building^..  The  equipment  will  include  one  7S-kw  generator,  engine  and 
ice  machine.     E.  W.   Smith  is  secretary  and  manager. 

n.M  r.AS,  TEX.— The  Gulf  Pipe  Line  Co.  has  applied  to  the  County 
Conimis.sioners  for  a  franchise  to  build  its  pipe  line  in  Dallas  County 
from  Saltillo  to  a  point  near  Fort  Worth  and  also  for  permission 
to  erect  and  operate  a  telephone  and  telegraph  line  along  the  same 
route. 

D.\LL.\S,  TEX. — The  Board  of  Muiiicipnl  Commissioners  has  ac- 
cepted the  bid  of  the  Dallas  EI.  Corpn.  to  light  the  streets  of  the  city 
for  a  period  of  three  years  at  $56  per  lamp  per  year.  The  company  also 
agrees  to  furnish  electricity  free  of  charge  for  1000  incandescent  lamps 
during  the  state  fair. 

DECATUR,  TEX.— Bonds  to  the  amount  of  $18,000  have  been  voted 
to  purchase  the  local  electric  plant  and  water-works,  system. 

HONDO,  TEX. — The  Commissioners'  court  has  granted  a  franchise 
to  W.  B.  Sorelle,  of  San  Antonio,  to  build  and  maintain  electric-liglit 
plants  in   Hondo  and   Lacoste. 

KENEDY,  TEX. — ^The  City  Commissioners  have  authorized  the  in- 
stallation of  a  street-lighting  system  here.  Twenty  or  more  lamps  of 
50  cp  will  be  installed. 

PLAINVIEW,  TEX.— The  Northwest  Te.\as  Tel.  Co.  is  planning  to 
build  a  new  building  and  erect  a  copper  toll  line  from  Plainview  to 
Floydada,  at  a  cost  of  about  $35,000. 

PORT  ARTHUR,  TEX.— The  Port  Arthur  Wtr.  Co.  is  planning  to 
install   a   1000-kw  turbo-generator  and   a  battery   of  boilers. 

SAN  ANGELO,  TEX. — Preparations  are  being  made  for  the  installa- 
tion of  an  ornamental  lighting  system  in  the  business  district.  The 
street-lighting    contract   with    the   local    company    has   expired. 

SALT  LAKE  CITY,  UTAH.— The  Earl  Pwr.  Co.  is  planning  to  develop 
a  power  site  in  American  Fork  Canyon.  The  company  is  capitalized  at 
$250,000  and  the  officers  are:  C.  W.  Earl,  president;  F.  L.  Dodge,  vice- 
president,  and'W.  H.  Gregory,  secretary  and  treasurer. 

FLOYD,  VA.— The  Floyd  El.  Fwr.  Co.  has  purchased  a  concrete  dam 
across  Little  River  and  will  erect  a  power  plant  to  generate  electricity  for 
lamps   and    motors.      S.    G'.   Proffitt   is    president. 

WEST  POINT,  VA.— The  People's  Lt.,  Ht.  &  Pwr.  Corpn.  is  planning 
to  improve  its  power  station  and  install  new  £quipment.  C.  L.  Maskey  is 
president. 

ELENSBURG,  WASH. — The  city  is  planning  to  mak?  improvements 
to  the  municipal  electric-light  plant  and  install  a  cluster  street-lighting 
system.     The   cost  of  the  entire   work  is   estimated  at   $35,000. 

GRANITE  FALLS,  WASH.— The  property  of  the  Granite  Falls  El. 
Co.  has  been  acquired  by  F.  I.  Anderson.  It  is  understood  that  im- 
provements and  extensions  will  be  made  to  the  plant. 

HOQUIAM,  WASH.— The  Grays  Harbor  Ry.  &  Lt.  Co.  is  planning 
to  extend  its  local  system  from  River  Street  to  Que;n  Avenue. 

QUINCY,  W^ASH. — The  Quincy  Valley  Water  Users'  Association  has 
secured  a  power  site  near  Wenatchee  Lake  and  contemplates  the  in- 
stallation   of   a   hydroelectric   power   plant. 

SEDRO-WOOLLEY,  WASH.— The  Whatcom  County  Ry.  &  Lt.  Co. 
is  planning  to  erect  a  new  substation  to  supply  electricity  for  its  railway 
system. 

MARLINTON,  W.'  VA. — The  Marlinton  Service  Co.  is  planning  to 
establish  water-'A'orks,  power  plant  and  ice  factory  here.  The  company  is 
capitalized  at  $30,000.     John  and  Dwight  Alexander  are  interested. 

MORGAN  TOWN,  W.  \'A.— The  South  Morgantown  Trac.  Co.  is 
planning  to  make  extensions  to  its  system  in  Greenmont  and  South  Park, 
for  which  surveys  will  be  begun  at  once  and  contracts  for  ties  and  rails 
awarded   in   the   near   future. 


MoUNDSVIl.LK.  W  VA.^The  Moundnviilc  Klcc.  Co.  conicmplmes 
the  iiiHlnllulioii  of  additional  equipment,  incliidinR  new  genet atorK,  .a  a 
loM  of  uhoul  $50,000.     A  24  hour  service  will  be  ciitablifched. 

U'1''.I.LSIIUR<!,  W.  VA. — The  inmalliition  uf  an  electric-light  plant  in 
lonnrciioii  with  the  jiuiiiping  Htation  of  the  water-work*  Hyntem  it  under 
eoii'.ideiation. 

IIELOIT,  WIS. --The  Witiconiiin  Cummiiir.ion  li.is  aiitlim  ized  tin-  llt-loit 
Wtr..  Clas  &  Kl.  Co.  to  isKue  $V00,00(1  in  bonds,  the  procccdn  to  be  used 
to  take  up  oulPlanding  obligatioiiH  and  for  improvements  and  extension* 
to    its   Hystcm. 

KNOWl.TON,  WIS.-'Ihe  Uatlle  Uland  Co.  has  been  authorized  to 
issue  $100,000  in  capital  stock,  the  proceeds  to  be  used  for  the  p.irpose 
of  ac(|uiring  a  <laiii  site  and  3500  acres  of  flowagc  lands  on  the  Wis- 
consin River,  near  Knowlton.  The  company  proposes  to  build  a  hydro- 
electric plant  to  <levelop  2300  hp  fur  traiisiiiissiun  to  Nccnah.  72  miles 
•  listant.     Electricity   will  also  he  supplied  in   Oshkosh  and   Fond  du   Lac. 

VANCOUVER.  1!.  C.  CAN.— The  British  Columbia  El.  Ry.  Co.  has 
awarded  contracts  for  hydraulic  and  electrical  equipment  for  its  gener- 
ating plant  on  the  Nortli  Arm  of  Burrard  Inlet,  which  will  involve  an 
expenditure  of  about  $1,000,000  and  will  increase  the  output  of  the 
plant  by  42,000  hp.  The  comi)any  is  also  preparing  plans  for  de- 
velopment of  other  power  sites,  which  will  bring  its  total  output  up 
to   200,000   hp. 

WINNIIMCC;,  M.'\N.,  CAN.  —  Scaled  proposals  will  he  received  by  the 
chairman  Board  of  Control,  Winnipei/,  until  March  1,  for  furnishing 
and  installing  a  5,000.000-pal.  horizontal  turbine  pump  driven  by  an 
induction  motor,  direct-connected.  Plans  and  specifications  and  form 
of  tender  may  be  obtained  at  the  office  of  the  city  engineer,  223  James 
Avenue,   Winnipeg.      M.    Peterson   is  secretary. 

TRURO,  N.  S.,  C.'\N. — The  Town  Council  has  been  authorized  to 
secure  estimates  of  the  cost  of  installing  and  maintaining  a  municipal 
plant    here. 

BRANTFORD,  ONI.,  CAN.— A  by-law  authorizing  .lie  Cour.cil  to  enter 
into  a  contract  with  the  Ilydro-lvlcclric  Commission  for  hydroelectric 
power  will  probably  soon  be  submitted  to  the  ratepayers. 

CENTRAl  L\,  ONT.,  C.\N. — At  an  election  held  recently  the  rate- 
payers voted  in  favor  of  th;  by-law  to  secure  electricity  from  the 
Hydro-Electric   Commission. 

CREDITC3N,  ONT.,  CAN. — The  by-law  to  enter  into  a  contract  with 
the  Hydro-Electric  Commission  for  electrical  power  was  carried  at  an 
election   held   recently. 

DASHWOOD,  ONT.,  CAN.— At  an  election  held  recently  the  rate- 
payers voted  in  favor  of  the  by-law  to  enter  into  a  contract  with  the 
Hydro-Electric   Commission    for   electricity. 

KINGSTON,  ONT.,  CAN.— The  Grand  Trunk  Ry.  Co.  has  asked  the 
City  Council  to  provide  electricity  to  the  amount  of  1000  hp  to  operate 
its  drills  at  the  granite  quarry  at  Tuttle's  Hill.  The  Council  will  take 
the  question   up  with   the   Hydro-Electric   Commission  at  once. 

LAKEFIELD,  ONT.,  CAN. — The  town  proposes  to  install  a  substa- 
tion and  distributing  system  at  a  cost  of  about  $8,000.  Electricity  for 
operating  the  system  will  be  secured  from  the  Hydro-Electric  Commission. 

LONDON,  ONT.,  CAN. — Plans  are  being  considered  for  extending  the 
cluster  lamp  system  on  Dundas  Street  to  the  fair  grounds  and  on  other 
streets  in  the  business  district  and  also  for  extensions  to  the  lighting 
system  in  the  residential  section  ard  the  installation  of  an  extensive  light- 
ing system   in   Springbank. 

PORCUPINE,  ONT.,  CAN.— Application  will  be  made  to  the  next 
Legislature  Assembly  by  the  Porcupine-Rand  Belt  El.  Ry.  Co.  for  a 
charter  to  build  an  electric   or   steam   railway  from   McGarry  to   Doyle. 

TORONTO,  ONT.,  CAN.— Plans  are  being  prepared  for  the  construc- 
tion of  a  3-mile  electric  railway  to  serve  a  portion  of  the  suburban  dis- 
trict around  Toronto. 

MONTREAL,  QL'E.,  CAN.— The  Eastern  Carada  Pwr.  Co.,  which 
was  organized  for  the  purpose  of  building  a  dam  on  the  St.  Lawrence 
River  near  Montreal,  is  reported  to  have  applied  to  Parliament  for  per- 
mission to  divert  the  whole  of. the  river  at  Coteau  and  Cedar  Rapids  just 
above  Montreal  and  take  the  waterway  nearly  one-half  mile  out  of  its 
course.  It  is  proposed  to  provide  for  navigation  of  the  river  by  re- 
■  placing  hydraulic  locks  below  the  power  house.  Electricity  generated 
at  the  plant  will  be  transmitted  to  Kingston,  Ottawa,  Quebec  and  Sher- 
brooke. 

QUEBEC,  QUE.,  CAN.— The  St.  Maurice  Hydraulic  Co.  will  petition 
the  Legislature  at  Quebec  for  authority  to  build  storage  and  regulating 
dams   on   the   St.    Maurice  River  and  tributaries. 

MADERA,  CHIHUAHUA,  MEX.— The  Mines  Co.  of  America  is 
planning  to  build  a  new  power  plant  in  Madera.  A  transmission  system 
will  be  erected  to  its  mines  at  Dolores. 

PUEBLA,  MEX.— The  Puebla  Tramway,  Lt.  &  Pwr.  Co.  has  issued 
$3,000,000  in  bonds,  the  proceeds  to  be  used  for  extensions  to  its 
electric  street-railway  system  and  for  the  purchase  of  new  equip:nent. 

SAN  DIMAS,  DURANGO,  MEX.— The  Candelaria  Consol.  Mining 
Co.  is  planning  to  build  a  new  hydroelectric  power  plant.  The  head- 
quarters  of   the   company   are   located   in    San    Francisco. 


January  27,   1912. 


ELECTRICAL     WORLD. 


219 


New  Industrial  Companies. 

TIIK  DOWMNC  SMITH  COMPANY,  of  CliuaB..,  111.,  ha-,  U-in  111 
corpurated  with  a  capital  stock  of  $5,000  to  manufacture  and  deal  in 
electrical  machinery  and  supplies.  The  incorporators  are:  C.  \'oorliees, 
Ingall    H.    Ilarreid   and'  Harry    D.    Irwin. 

THE  KLKCTUIC  MAGNETIC  APPLIANCE  CU.MPANV,  of  Clevc 
land,  Ohio,  has  been  chartered  with  a  capital  stock  of  $100,000  by  Robert 
Williams,   M.   Goodhue,  J.   A.   Currie  and   S.    II.    Blakeslee. 

THE  ELECTRIC-LENS  SIGN  COMPANY,  of  San  Francisco.  Cal.. 
has  been  incorporated  with  a  capital  stock  of  $100,000  by  J.  Gaflfncy, 
Leo    Meyberg,    G.    H.    IJradner   and    R.    N.    Kitcli. 

THE  EUREKA  ELECTRIC  &  ENGINEERIN(;  CO.MP.XNY,  of  San 
Francisco,  Cal.,  has  been  incorporated  with  a  capital  stock  of  $7b,000 
by  E.  E.  and  E.  I..  Combs,  O.  F.  Metz  and  H.   I..   Morrison. 

THE  B.  S.  S!'R.\GLIE  ELECTRICAL  COMPANY,  of  Marietta.  Ohio, 
has  been  incorporated  with  a  capital  stock  of  $10,000  to  do  an  electrical, 
gas  and  blasting  business.  The  incorporators  are:  Ilarry  T.  Sprague, 
P.   O.   Sprague,   A.  T.   Williamson  and  others. 

THE  INTERNATIONAL  FUSE  LIGHTER  &  ELECTRIC  MANU- 
F.VCTl'RING  CO.MP.ANY,  of  Los  Angeles,  Cal.,  has  been  incorporated 
with  a  capital  slock  of  $1,000,000  by  H.  II.  Mears,  J.  Auchell,  W.  W. 
Bcarinan    and    D.    M.    Potter. 

THE  WADE-GOUGH  ELECTRIC  COMPANY,  of  Los  Angeles,  Cal., 
has  been  incorporated  with  n  capital  stock  of  $10,000  by  K.  L.  Wade, 
p.   G.   Gough   and   E.    K.    Kelly. 


New  Incorporations. 

niRMINCIIAM,  ALA.— The  Home  Alabama  Ry.  &  Pwr.  Co.  has 
been  incorporated  by  H.  Home,  of  Macon,  Ga. ;  W.  H.  Taylor,  of 
Montgomery,  and  J.  A.  Home,  of  Macon,  for  the  purpose  of  developing 
various  water-powers  in  Alabama.  The  present  scheme  involves  the 
development  of  the  water-power  of  the  Coosa,  Tallapoosa  and  Tennessee 
Rivers.       H.    Home   is   secretary   and   treasurer. 

NEEDLES,  CAL.— The  Needles  Gas  &  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $100,000  by  Henry  Torchiana,  B.  L.  Devol  and 
A.   Mildreth,  of  Los  Angeles. 

PLACERVILLE,  CAL.^The  Camino,  Placerville  Si  Lake  Tahoc  Ry. 
Co.  has  been  chartered  with  a  capital  stock  of  $1,000,000  to  build  an 
electric  railway  between  Camino  and  Placerville.  The  incorporators  are: 
C.  B.  Dabaher,  B.  Sair  and  C.  F.  Wood,  all  of  San  Fraiicisco.  The 
main    offices   of   the   company   are   in    San    Francisco. 

SAN  BERNARDINO,  CAL.— The  Citrus  Belt  Gas  Co.  has  been  incor- 
porated with  a  capital  stock  of  $1,500,000  to  operate  electric  and  gas 
plants  in  this  section.  The  company  has  taken  over  the  plant  of  the  San 
Bernardino  Valley  Gas  Co.  The  incorporators  are:  A.  M.  Ham,  E.  D. 
Roberts,  Z.  T.  Bell,  of  Los  Angeles,  Cal.;  E.  S.  Moulton.  of  Riversiat, 
and  F.   P.   Morrison,  of  Redlands. 

BEARDSTOWN,  ILL. — Articles  of  incorporation  have  been  tiled  for 
the  Beardstown  Street  Ry.  Co.  with  a  capital  stock  of  $50,000  to  build 
an  electric  railway  in  Beardstown.  The  incorporators  are:  Stephen  H. 
Cunuiiins,   J.    F.    .\dkins  and   C.    B.    Meredith. 


Trade  Publications. 


ELECTRICITY  IN  MINING.— The  British  •  Thomson-Houston  Com- 
pany, of  Rugby,  England,  has  issued  a  handsome  "mining  calendar"  for 
1912,  on  each  page  of  which  is  illustrated  some  piece  of  electrical  ap- 
paratus  manufactured   in    the    interests   of   mining   engineers. 

DI.XRY  C.\LENI)AR  FOR  1912.— The  .\rchl)old-Brady  Company, 
manufacturers  of  steel  transmission  structures  and  catenary  bridges,  Syra- 
cuse, N.  Y.,  has  issued  in  convenient  form  a  diary  calendar  for  the  year 
1912.  The  diary  consists  of  fifty-two  weekly  sheets,  each  provided  with 
space    for   daily    memoranda. 

RESISTORS. — The  Wirt  Electric  Specialty  Company,  Germantown.  Pa., 
describes  the  "Di-el-ite"  resistance  units  in  Bulletin  No.  1106.  These  are 
adapted  for  signaling  systems,  telephone  and  telegraph  work,  motor  and 
lamp  regulation,  experimental  work,  etc.  The  insulation  is  an  artificial 
stone  capable  of  withstanding  temperatures  as  hifh  as  800  deg.   Fahr. 

I(  E-M.\KING  PROFITS  FOR  CENTRAL  STATIONS.— With  this 
title  the  Baker  Ice  Mach'ne  Company,  Omaha,  Neb.,  has  issued  a  con- 
vincing pami)hlel  as  to  the  profitableness  of  the  central-station  ice-making 
auxiliary.  Fij^ures  are  j:iven  of  a  census  of  130  central  stations  having 
•uch  auxiliaries,  and  in  only   four  instances  were  the   reports  unfavorable. 

RENEW.XBLE  CARTRIDGE  FUSES.— The  Economy  Fuse  &  Manu- 
facturing Company,  Pittsburgh,  Pa.,  has  issued  a  catalog  of  National 
Electric  Code  standard-rating,  renewable  cartridge  fuses.  In  these  the 
active  fuse  element  is  brought  into  direct  contact  with  the  copper  blades 
at  the  end,  the  blades  being  held  parallel  and  in  proper  position  at  all 
tunes  by   a  very   simple   construction. 


ILI.U.MINATION.— The  Macbeth-Evans  Glass  Company,  Pittsburgh. 
Pa.,  has  issued  a  book  on  scientific  illumination.  The  work  is  got  up  for 
the  layman  and  contains  brief,  clear  and  accurate  statements  of  the  main 
facts  on  illuminating  engineering,  such  as  any  business  man  may  find  sug- 
gestive and  useful.  All  of  the  various  forms  of  lamps  on  the  market  are 
given  consi<leration,  as  well  as  the  various  methods  of  distributing  the 
light. 

VITRIFIKI)  CONDUIT.— The  H.  B.  Camp  Company  has  issued  an 
illustrated  catalog  on  its  vitrified  salt-glazed  conduit  for  electrical  sub- 
ways. The  contents  of  the  catalog  are  divided  into  the  following  chap- 
ters: Manufacture,  shipping  facilities,  Camp  quality,  inspection,  specifica- 
tions, damage  to  overhead  construction,  conduit  sections,  dimensions, 
underground  transmission,  railway  signaling,  cost  table,  analyzing  cost, 
suggestions  for  laying  manholes  and  compression  tests. 

AUTOMATIC  MOTOR  STARTERS.— Bulletin  No.  1016,  published  by 
the  Electric  Controller  &  Manufacturing  Company,-  Cleveland,  Ohio, 
describes,  besides  giving  the  prices,  ratings  and  outline  dimensions,  the 
company's  automatic  motor  starter  for  non-reversing  direct-current  motors. 
The  starter  in  its  simplest  form  comprises  a  bank  of  starting  resistance 
and  a  train  of  magnetically  operated  switches  for  cutting  out  this  resist- 
ance. The  actuating  windings  of  the  switches  are  adapted  for  connecting 
in  series  with  the  motor  to  he  started,  and  the  switches  possess  current- 
limit   relays  in  addition. 

RAUSC  II  &  LANGS  ELECTRICS.— The  Rausch  &  Lang  Carriage 
Company,  of  Cleveland,  Ohio,  has  issued  a  catalog  of  its  line  of  elec- 
tric carriages  which  takes  a  high  rank  even  among  automobile  catalogs, 
which  as  a  class  are  the  handsomest  trade  publications  issued  in  this 
country.  Several  illustrations  in  subdued  colors  are  extremely  artistic 
ill  effect,  and  the  same  is  true  of  the  ornamentation  of  the  type  pages, 
conr.isting  of  sprigs  of  flowers  and  butterflies  in  colors.  One  section  of 
the  catalog  is  devoted  to  a  description  of  the  details  of  the  motors  and 
accessories,    accompanied    by    numerous    illustrations. 

FIXTURES,  SOCKETS,  SHADES  AND  REFLECTORS.— A  very 
complete  catalog,  known  as  Bulletin  No.  150,  has  been  issued  by  the 
Federal  Sign  System  (Electric),  of  Chicago  and  New  York.  It  describes 
the  entire  Federal  line  of  fixtures,  steel  shaJes,  lock-clamp  sockets,  bush- 
ings and  supplies.  Illustrations,  dimensions  and  prices  are  also  given, 
the  whole  making  a  pamphlet  of  seventy-two  pages.  New  porcelain- 
enameled  steel  fixtures  and  shades  are  listed.  The  former  can  be  as- 
sembled in  numerous  combinations  to  suit  varying  requirements  of  illu- 
mination, and  the  latter  are  supplied  in  either  the  concentrating  or  dif- 
fusing type.  These  fixtures  and  shades  can  be  used  to  make  a  variety  of 
effective  steel  units.  Several  pages  -are  devoted  to  new  low-priced  art- 
glass  portables,  hall  lamps  and  pedestals.  The  bulletin  as  a  whole  makes 
a   compact    and   useful    catalog   for   reference. 


Business  Notes. 


THE  H.  W.  JOHNS-MANVILLE  COMPANY  has  moved  its  Louis- 
ville (Ky.)  office  from  the  Lincoln  Savings  Bank  Building  to  205  Paul 
Jones  Building.     The  office  will  be  in  charge  of  Mr.  J.  R.   Chowning. 

THE  KELMAN  ELECTRIC  &  M ANUF.VCTURING  COMPANY  has 
moved  into  its  new  factory  at  1650  Naud  Street,  Los  Angeles,  Cal., 
with  greatly  increased  facilities  for  manufacturing  oil  switches  for 
high-voltage   work. 

THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY  OF 
BROOKLYN  has  moved  the  offices  of  its  electrical  construction  depart- 
ment to  569  Fulton  Street,  Brooklyn.  The  superintendent  of  the  de- 
partment is   Mr.   E.   W.   Babcock. 

MR.  S.  A.  ST.AEGE,  consulting  hydroelectric  engineer,  of  Water- 
town,  N.  Y.,  has  taken  into  partnership  Mr.  R.  H.  Bennett,  of  New 
York,  and  the  firm  name  is  changed  to  Staege  &  Bennett.  The  firm  will 
continue   to   make   a   sjiccialty    of   hydroelectric   and   steam   engineering. 

MR.  HARRY  P.  SMITH,  who  has  been  connected  for  some  years 
with  the  Commonwealth-Edison  Company,  Chicago,  has  joined  the  Rey- 
nolds Electric  Flasher  Company  ai-d  will  visit  electric  sign  manufac- 
turers,   billposting   and   bulletin   firms,    central    stations,   contractors,    etc. 

STERLING  ELECTRIC  CO.MPANY.— The  Minneapolis  Electric  Motor 
Company  has  changed  its  name,  owing  to  confusion  with  similar  names, 
to  the  Sterling  Electric  Company.  The  company  will,  as  in  the  past, 
do  business  as  electrical  contractor  and  jobber  of  machinery,  electrical 
supplies   and    ignition    apparatus. 

THE  MINERALLAC  ELECTRIC  COMPANY,  Chicago,  III.,  will  issue 
during  the  present  month  its  new  perpetual  catalogue,  containing  listings 
of  all  its  products.  There  will  be  four  folios,  devoted  respectively  to 
insulating  materials,  potential  detectors,  line  material  and  maximum- 
demand  indicators,  including  printometers,  for  which  the  Minerallac 
company  acts  as  agent.  Persons  desirous  of  receiving  the  new  catalogue 
and   those   with  changes  in   mailing  address   should   advise   the   company. 

OHIO  TOWNS  FOLLOW  EXAMPLE  OF  WARREN  IN  STREET 
LIGHTING. — '1  he  following  Ohio  towns  have  followed  the  well-known 
example  of  Warren  and  have  placed  orders  and  made  contracts  for 
■■.Mazda"  series  street-lighting  systems:  Salem,  Leetonia,  Lowellville, 
Lisbon,  Niles,  Garrettsville,  Mantua.  Medina  and  Windham.  The  Ster- 
ling   Electrical    Manufacturing    Company,    of    Warren,    which    was    largely 
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iiiitti'uiiictiiul  ill  plnniiiiiK  ilu-  iiiiiallation  in  iliui  (iluir,  lin»  iil«u  l)rrn 
intlruinental  in  biiiininK  about  and  working  out  llic  dciaili  of  tlie  in- 
•tallatiuni  in   llicnc  other  to^^ni. 

DUPLICATOR  MANUFACTUKINc;  ( OMPAN  Y.— Mr.  William  ). 
Minkrtln,  for  teverai  year*  in  the  rnginc-crinK  dc|>artincnt»  of  the  West- 
ern Klrctric  Comiwny,  ha»  brcome  intcre«tcd  in  the  Duplicator  Maiui- 
failnring  I'otiipany,  970  Old  Colony  ItiiildinK,  CliiriiKO,  III.  lie  will  dc 
vote  liii  time  to  the  application  in  enK>necriiiK  and  other  general  office 
depurimrnlii  of  the  duplicator  which  lhi<«  coiiipuny  niakrii.  The  dupli- 
cator i»  a  labor  and  malcrial-Miving  machine  which  does  awny  wilh  tlir 
use  of  carbon  paper  and  other  hand  processes  of  duplicating  and  is  said 
til  have  u  wide  application  in  the  makiiiK  of  sketches,  drawinKs,  ap- 
prai>nl   and    other   s|>ccial    report    forms,    large   and    small. 

NAVY  OKDER  FOR  INCANDESCENT  LAMPS.— The  Columbia  In 
candescent  I. .imp  Company  has  recently  received  from  the  United  Slates 
Navy  Department  two  onlers  each  calling  for  25,000  clear  and  .S.OOO 
frosted  25-watt,  125-volt  Columbia  drawn-wire  "Mazda"  lamps.  Tests  of 
drawn-wire  lamps  on  battleships  showed  that  these  lamps  are  suitable  for 
any  kind  of  service  comlitions  on  board  ship.  .^fter  a  tarKct  practice 
wilh    IJin.    guns   on    the   U.    S.    S.    Pcla^vari-   it    was    found   that    one-third 


to  one-half  nf  ilic  cuibon  lamps  on  board  the  veskri  were  put  out  of  com 
nusHion,  while  of  the  twelve  drawn-wire  "Maida"  lamps  which  were 
placed  in  the  romparimcnls  inimrdiutely  benrath  the  large  guns  where 
vibration    was   grealciil    none    was   noticeably    affected. 

(;f)ULD.S  COMPANY  NEW  HUILDINC.S  DEDICATED.— The  com 
pletiim  of  the  three  new  buildings  of  the  floulds  .Manufacturing  Com- 
I)any,  Seneca  l"alls,  N.  Y.,  was  celebrated  Friday  evening,  Jan.  19,  by  a 
grand  ball  given  by  the  Goulds  Mutual  Henetit  Association.  The  two  new 
inachiiir  shops  used  for  the  ball  were  handsomely  decorated  and  equipped 
with  Hpecial  illumination  for  the  occasion.  One  was  used  for  danc- 
ing and  the  other  was  fitted  up  as  a  dining-hall  and  cloak-room.  It  also 
contained  card  tables  for  those  who  did  not  care  to  dance.  From  8 
until  10  p.  m.  a  concert  was  given  by  Cr)nway's  Hand,  of  .Syracuse, 
N.  v.,  after  which  the  floor  was  cleared  for  dancing.  The  new  hard- 
maple  floor  had  an  excellent  surface  and  there  was  plenty  of  room 
for  all,  although  more  than  2000  were  present.  Supper  was  served  by 
a  caterer,  and  here,  too,  the  large  crowd  was  well  provided  for.  Every- 
one reported  a  most  enjoyable  time,  and  the  association — which  is  an 
organization  for  the  benefit  of  sick  members — made  a  handsome  profit 
from    the    proceeds. 
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UNITED    STATES    PATENTS    ISSUED    JAN.    16,    1912. 
I  Prepared  by  Robert  Starr  .Mlyn,   16  Exchange  Place,  New  York.] 

1.01-1,634.  CONVERSATION  COUNTER  FOR  TELEPHONES;  K. 
Horn,  Kreuzburg,  Germany.  App.  filed  Dec.  20,  1910.  Operated 
by   the  receiver   hook. 

1.014,662.  ELECTRIC  HEATER;  J.  F.  Monnot,  Paris,  France.  App. 
filed  Dec.  10,  1910.  The  heating  elements  are  embedded  in  the 
walls  of  an  air  flue. 

1,014,669.  ENGINE  STOP  MECHANISM;  M.  and  J.  II.  Kaymaker, 
Slichoygan,  Mich.  App.  filed  Dec.  27,  1910.  A  steam  valve  is 
controlled  electrically  according  to  the  speed  of  the  engine. 

1,014,686.  INCANDESCENT  LAMP;  J.  Wilson,  Victoria,  B.  C, 
Canada.  App.  filed  June  4,  1910.  The  filament  support  is  a  re- 
flector. 

1,014,692.  WALL  HASE  FOR  ELECTRICAL  SWITCHES;  W.  H. 
Colgan,  Newton,  Mass.  App  filed  April  5,  1909.  Covered  screws 
for  fastening  the  base  to  a  wall. 

1.014.704.  BRANCH  BO.X ;  M.  Havens,  Jr.,  Albany,  N.  Y.  App.  filed 
March   24,    1906.      Conduit    fitting   with    porcelain   cover. 

1.014.705.  VAPOR  ELECTRIC  LAMP  AND  CONNECTION;  P.  C. 
Hewitt,  New  York,  N.  Y.  .Xpp.  filed  March  19,  1903.  Arrangement 
of  chamber  for  condensing  the   mercury   vapor. 

1,014.707.  SPEED  REGUL.ATOR  FOR  ELECTROMOTORS;  B.  F. 
Hutches,  Jr.,  Allendale,  N.  J.  App.  filed  March  2,  1910.  A 
centrifugal    governor   controls    the   current    supply. 

1.014.718.  ELECTRICAL  COUPLING;  L  H.  Parsons,  Kibvvorfh  Har- 
court,  England.  App.  filed  March  8,  1910.  A  snap-on  stud  and 
socket. 

1.014.719.  APPARATUS  FOK  COLLECTING  ELECTRICAL  EN- 
ERGY; W.  I.  Pennock.  Philadelphia.  Pa.  App.  filed  Jan.  4,  1911. 
Wire  gauze  suspended  by  captive  balloons,  etc. 

1.014.720.  WIRING  BLOCK;  E.  S.  Pereyra,  Brooklyn,  N.  Y.  App. 
filed  May  1,   1911.     Porcelain  support  for  main  and  branch  circuits. 

1,014,722.  MEANS  FOR  VARYING  THE  PERIOD  OF  OSCILLA- 
TION OF  TWO  OSCILLATORY  CIRCUITS;  R.  H.  Rendahl, 
Stockholm,  Sweden.  App.  filed  Sept.  8,  1909.  Tuned  system  of 
vvireles^. 

1,014,741.  INCLOSED-FUSE  INDICATOR;  L.  E.  Barringer  and  G. 
Wright.  Schenectady,  N.  Y.  App.  filed  July  9,  1909.  Paper 
treated  with  potassium  chlorate  and  coated  with  collodion. 

1,014,757.  SEAL  FOR  FUSED-SILICATE  CONTAINERS;  F.  G. 
Keyes  and  C.  A.  Kraus,  Boston  and  Newton  Highlands,  Mass. 
App.  filed  .-\pril  10.  1910.  The  ends  are  formed  of  titanium  sili- 
cate  sections   of  different   formulas  and  coefficients  of  expansion. 

1,014,780.  SPOOL  HEAD:  C  H.  Smith,  Chicago.  III.  App.  filed  March 
24.    1910.      Insulating  head   with  a   tapered   slot  for  the   wire. 

1,014,796.  LIGHTNING  ARRESTER  AND  TEST  DEVICE;  H.  E. 
Wirt,  Lewiston,  Minn.  .\pp.  filed  March  13,  1911.  Grounded 
plate  and  bracket  inclosed. 

1,014,821.  ALTERX.\TING-CURRENT  REGULATOR;  E.  F.  Gehr- 
kens.  Pittsfield.  Mass.  .App.  filed  March  2,  1910.  Successive  sec- 
tions  of   a    transformer   are   cut   in    or    out. 

1,014.854.  ELECTRIC  CUT-OUT:  H.  R.  Sargent,  Schenectady,  N.  Y. 
App.    filed   Aug.    21,    1911.      Thermal    plug   and   contacts. 

1.014.875.  ELECTRIC-HEATING  ELEMENT:  F.  E.  Hewitt,  Toronto, 
Canada.  App.  filed  April  22,  1911.  Wire-wound  plate  for  sad- 
irons,  etc. 

1.014.876.  LIGHTNING  ARRESTER:  W.  F.  Hiatt.  Pitt.cboro.  Ind. 
.\pp.  filtd  Oct.  27,  1910.  Inclosing  blocks  with  inspection  of 
ground   gap. 

1,014,878.  INCANDESCENT-LAMP  FILAMENT;  G.  R.  Holmes,  Balti- 
more,  Md.     App.   filed   May  6.    1909.     Corrugated   metal   wire. 

1,014,882.  PROCESS  FOR  PREPARING  RESISTANCE  MATERIAL 
AND  THE  PRODUCT  RESULTING  THEREFROM;  H.  T. 
Jones,  East  Orange,  N.  J.  App.  filed  May  9,  1911.  Pure  graphite 
impregnated    with    carbon. 

1,014,892.  UNDERGROUND  CONDUIT  FOR  ELECTRIC  RAIL- 
W,\YS;  T.  C.  Mires,  Oakland,  Cal.  App.  filed  Aug.  24,  1910. 
Connected    box    sections    for    trolleys. 

1,014,904.  DYNAMO-ELECTRIC  MACHINE;  E.  D.  Priest,  Schenec- 
tady, N.  Y.  .App.  filed  Aug.  12,  1910.  The  pole  pieces  are  held 
in  place  by  flanged  resilient  plates. 


1,014,922.  FIRE  ALARM;  R.  Urchniak  and  G.  Werhnjak,  Milwaukee, 
Wis.  App.  filed  May  20,  1911.  Thermostat  with  universal  joint 
connection   to   the   terminals. 

1,014,934.  INSULATOR  KNOB;  G.  Baker,  Torrington,  Conn.  App. 
filed   Aug.    11,   1910.     Two-part   porcelain  connected  by  a  screw. 

1,014,950.  FUSE-BLOCK  CONTACT  POST;  K.  C.  Cole,  West  Hart- 
ford, Conn.  App.  filed  May  16,  1911.  Tubular  post  on  a  porce- 
lain  base. 

1.014.965.  VAPOR  ELECTRIC  LAMP  AND  CONNECTION;  P.  C. 
Hewitt,  Kingwood  Manor,  N.  J.  App.  filed  March  19,  1903.  In- 
ductance  for   storing  and  restoring  energy   in   the  anode   leads. 

1.014.966.  APPAR.XTUS  FOR  GOVERNING  THE  PASSAGE  OF 
CARS  OR  VEHICLES  ALONG  A  RAILWAY  AND  THE  CON- 
TROL  THEREOF;  J.  S.  Holliday,  Wilkinsburg,  Pa.  App.  filed 
Oct.  26,  1910.  Alternating-current  generator  and  motor  set  for 
operation  of  a  switch  and  indicator. 

1,015,034.  TELEPHONE;  J.  Lapicki,  De  Kalb,  HI.  App.  filed  Oct. 
25,   1911.     A  tubular  frame  support  for  transmitter  and  receiver. 

1,015,061.  AUTOMATIC  STEERING  DEVICE;  A.  T.  Nelson,  Milwau- 
kee, Wis.  App.  filed  Feb.  12,  1906.  Magnetic  steering  gear  for 
boats. 

1,015,084.  PLUNGER  DEVICE;  G.  H.  Rowe  Berwyn,  111.  App.  filed 
.Sept.  29,  1911.  Rotary  and  longitudinal  movement  with  a  catch; 
for  switches,  etc. 

1,015,091.  APPARATUS  FOR  MELTING  AND  MIXING  METALS 
IN  VACUUMS;  W.  S.  Simpson,  London,  England.  App.  filed 
May    5,    1911.      F'or   aluminum,    magnesium,   calcium,    etc. 

1,015,096.  SPARK  INDICATOR;  L.  E.  Tail,  Red  Cloud,  Neb.  App. 
filed  March  14,  1911.  Contacts  and  a  yoke  for  attachment  to  a 
spark   p'ug. 
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1,014,950.— Fuse-Block   Contact   Post. 

097.  SWITCH;  E.  E.  Taylor  and  D.  H.  Elkins,  Amesbury,  Mass. 
App.  filed  Sept.  14,  1910.  Lever  switch  for  automobile  lamp  cir- 
cuits,  etc. 

,118.  THERMOSTATIC  ALARM  SYSTEM;  W.  G.  Asmus, 
Cleveland,  Ohio.  App.  filed  Dec.  21,  1910.  For  cars  when  on 
sidings   or   stored  and   not  in  use. 

,119.  THERMOSTATIC  CIRCUIT  CLOSER;  W.  G.  Asmus, 
Cleveland,  Ohio.  App.  filed  Dec.  21,  1910.  A  plug  which  can  be 
made  out  of  a  broken  lamp  stem. 

187.  X-RAY  OPERATING  TABLES;  E.  W.  Kelly,  Philadelphia, 
Pa.  App.  filed  July  27,  1910.  Adjustable  supports  for  the 
X-ray   tubes   and   the   plates. 

192.  ELECTRIC-CURRENT  MEASURING  INSTRUMENT;  O. 
A.  Knopp,  Oakland,  Cal.  App.  filed  Feb.  7,  1911.  Has  an  annu- 
lar  core   surrounding   a   conductor   of  the    circuit. 

204.  AUTOMATIC  TEMPERATURE  kEGULATOR;  M.  F.  Mur- 
ray, Oakland,  Cal.  App.  filed  Aug.  3,  1910.  Solenoid  control  of 
hot  and  cold  air  valves. 

224.  INSULATOR;  J.  Alsberg,  New  York,  N.  Y.  App.  filed 
Nov.  18,  1908.  Live-wire  support  with  a  hood  and  a  safety  arcing 
conductor. 

225.  PRESSURE-CLOSED  ELECTRIC  SWITCH;  T.  P.  Bacon 
and  W.  A.  Gwynn,  Santa  Rosa,  Cal.  App.  filed  April  26,  1910. 
indicator    and    cut-out. 

229.     INSULATOR;    T.    D.    Hilliard,   Jr.,  and   C.   E.   Parsons,   Glens 

Falls,  N.  Y.  App.  filed  Jan.  29,  1906.  A  built-up  insulator  of  a 
core  and  nested  insulator  shells. 

255.     TELEPHONE    APPARATUS:     D.  H.    Wilson,    Chicago,    111. 

App.   filed  Aug.   7,   1903.     A  divided  coil  in  circuit. 
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THE  COLEMAN  HYDROELECTRIC  PLANT. 

This  interesting  installation,  vvliich  is  described  elsewhere 
in  our  columns,  is  a  highly  characteri.stic  piece  of  California 
engineering.  Long  years  of  exi)ericnce  in  irrigating  and 
power  work  have  given  the  engineers  on  the  Pacific  coast 
a  fearlessness  and  skill  in  handling  hydraulic  propositions 
that  produce  very  admirable  results.  They  are  not  afraid 
to  go  ahead  and  do  things,  even  if  somewhat  out  of  the 
ordinary,  and  have  rarely  scored  a  failure  even  when  their 
methods  have  been  apparently  most  heterodox.  Hundreds 
of  miles  of  ditches  and  pipe  lines  and  scores  of  sensational 
head  works  bear  witness  to  the  enterprise  which  shows  so 
plainly  in  the  plant  under  consideration.  The  Coleman 
plant  is  one  of  five,  and  is  in  fact  the  lowest  of  four  upon 
a  single  stream,  Battle  Creek.  The  situation  is  one  familiar 
in  California  practice.  The  water  for  the  whole  I2,ooo-kw 
plant  is  diverted  by  a  dam,  15  ft.  high  and  only  no  ft.  long, 
into  a  simple  and  cleanly  cut  ditch  limited  on  one  side  by  a 
rubble-basin  retaining  wall  near  liic  dam  and  then  continued 
through  the  hard  soil.  Power  from  one  of  the  upper  plants 
was  utilized  along  the  line  of  the  canal  for  motor  hoists 
and  for  compressors,  working  hoists  and  other  machinery. 
This  line  was  merely  brought  down  to  the  lower  plant  and 
is  so  constructed  that  it  will  become  eventually  a  part  of 
the  main  transmission  line  at  66,000  volts.  The  canal  itself 
is  10.5  miles  long  from  the  head  works  to  the  forebay,  in- 
cluding one  tunnel  and  two  long  inverted  syphons,  one  of 
riveted  steel  pipe  and  the  other  mainly  of  reinforced  con- 
crete. As  in  most  California  plants,  the  whole  drop  is  con- 
centrated in  a  comparatively  short  distance  where  the 
contour  is  such  that  the  water  can  i)lunge  down  quickly  for 
the  whole  available  head.  The  pipe  lines  proper  in  this 
plant  are  3600  ft.  long  for  a  head  of  487  ft.  At  the  power 
house  it  was  desirable  to  install  three  units,  and.  instead  of 
using  three  pipe  lines,  just  before  reaching  the  power 
house  a  branch  of  appropriate  size  is  taken  from  each 
main  pipe,  and  these  two  branches  are  united  by  a  cast-steel 
Y  to  the  penstock  for  the  third  wheel.  From  each  branch, 
too,  is  taken  a  12-in.  pipe  for  the  exciters.  Each  pipe  line, 
therefore,  feeds  a  generator  and  a  half  and  one  exciter, 
which  gives,  considering  the  connections  of  the  plant,  a 
good  hydraulic  reserve  without  the  added  expense  of  an- 
other 3600-ft.  pipe  line. 

Aside  from  the  automatic  regulation  of  the  wheels  the 
system  is  entirely  hand-operated,  a  scheme  which  seems  to 
work  out  very  successfully,  at  least  with  generators  of 
this  size  and  number,  and  is  simpler  and  cheaper  to  install 
than  the  more  intricate  ones  commonly  used.  The  wheels 
themselves  are  turbines  fitted  with  relief  valves,  while  the 
exciters  are  driven  by  impulse  wheels  with  needle  regu- 
lating nozzles.  The  whole  capacity.  4000  kva,  of  each 
generator  is  taken  up  by  a  single  three-phase  oil  trans- 
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former,  raisiiij;  the  vi)lt;ij.;c  Irimi  (jOuo  to  60,ooo,  wliilc  a 
spare  unit  is  at  liaiul  in  case  of  need.  A  very  ingenious 
feature  of  tlie  power  liouse  is  the  method  of  maiiaj^inj;  the 
transformer  oil.  In  the  space  mider  the  switchijoard  are 
two  oil  tanks,  0  ft.  in  diameter  and  16  ft.  lon|4,  whieli  can 
be  Idled  from  the  power  house  th)or  through  manholes. 
These  tanks  are  connected  by  i>ipes  to  the  transformers  so 
that  by  puttini;  air  pressure  in  the  tank  from  a  motor-driven 
compressor  oil  may  be  forced  into  any  of  the  transformers 
or  from  one  tank  thronjjh  an  oil  fdter  into  another.  The 
circulation  of  oil  for  all  i)nrp()ses  is  accomplished  in  this 
convenient  manner.  The  structure  of  the  power  house  is 
simple  and  cheap,  the  frame  being  of  steel  and  the  walls 
of  2-in.  cement  plaster  on  expanded  metal,  forming  dense 
concrete  slabs.  The  roof  is  corrugated  galvanized  iron  and 
the  gutters,  like  the  walls,  are  of  reinforced  concrete.  Alto- 
gether the  whole  design  of  the  plant  is  exceptionally  simple 
and  workmanlike,  an  example  of  combined  efficiency  and 
cheapness.  It  would  be  very  interesting  to  compare  the 
cost  of  this  plant  per  kilowatt  of  capacity  with  that  of  some 
of  the  more  pretentious  power  houses  with  which  we  are 
familiar  in  the  East,  and  to  figure,  as  well,  the  fixed  charges 
due  to  the  whole  hydraulic  system.  The  installation  cer- 
tainly strikes  one  as  well  worthy  of  study  by  anyone  who 
is  contemplating  building  a  plant  at  high  head  with  close 
regard  for  economy  of  construction. 


WATT-HOUR  METERS  IN  LABORATORY  TESTS. 

Among  the  reports  presented  to  the  Turin  Electrotech- 
nical  Congress  was  one  by  M.  Albert  Durand  on  tests  of 
consumers'  watt-hour  meters  as  made  at  the  Central  Elec- 
trical Laboratory  in  Paris  and  referred  to  recently  in  the 
Digest.  It  is  pointed  out  in  the  report  that  the  temperature 
error  is  one  of  the  most  serious  that  the  ordinary  recording 
watt-hour  meter  is  subject  to,  because  when  its  cover  is 
closed  tightly,  so  as  to  exclude  dust,  the  losses  of  power 
occurring  at  or  near  rated  load  produce  a  very  appreciable 
temperature  elevation  of  the  working  parts.  This  means 
that  the,  eddy  currents  set  up  in  the  rotating  copper  or 
aluminum  brake  disk  tend  to  be  reduced  as  the  temperature 
rises,  thus  accelerating  the  meter-motor  speeds  under  load, 
unless  some  automatic  compensation  is  introduced.  An- 
other noteworthy  source  of  error  pointed  out  in  the  report 
is  the  effect  of  short-circuit  currents  on  the  subsequent 
registration  of  the  instrument,  owing  to  demagnetizing 
effects  of  the  excessive  currents. 

The  report  concludes  that,  in  view  of  the  low  existing 
rates  of  electric  supply,  a  relatively  small  percentage  of 
error  in  the  registration  of  the  watt-hour  meters  in  service 
on  a  system  may  exert  a  relatively  large  depreciatory  in- 
fluence upon  the  income  from  the  system,  and  that  this 
justifies  a  larger  and  more  expensive  form  of  customer's 
watt-hour  meter  than  has  been  ordinarily  employed  in 
France  during  the  past.  The  report  also  deprecates  the 
certification  of  meters  by  testing  laboratories  to  such  a 
degree  of  precision  as  o.i  per  cent  or  even  less,  as  has 
been  the  custom,  intimating  that  temperature  errors  alone 
do  not  permit  the  registration  of  a  meter  to  be  predicted  so 
closely  as  such  certification  might  imply.     The  report  con- 


tains some  useful  statistics  concerning  the  tolerances  and 
behaviors  of  luiropean  meters  under  different  conditions 
of  service  in  different  countries.  Thus,  at  rated  load,  the 
percentage  of  error  allowed  as  a  balance  limit  in  meters  is 
3  ])er  cent  in  England  and  I'rance,  3.3  per  cent  in  (Wrmany 
and  4  per  cent  in  Sijain  and  Austria.  The  rules  on  meter 
behavior  arc  specified  and  set  in  force  by  government  actiorv 
in  Europe,  in  connection  with  taxation  systems  of  i)arlicular 
countries,  so  that  particular  interest  attaches  to  the  meter 
tests  of  the  national  government  laboratories. 


QUANTITATIVE  EXFERIMENIS  IN  LONG-DISTANCE  RADIOTELEGRAFHY. 
The  laws  which  control  the  range  of  practicable  wireless 
telegraphy  are  of  great  importance,  both  theoretically  and 
practically.  Every  addition  to  the  available  working  range 
between  ships  at  sea  and  a  central  shore  station  constitutes 
an  increase  in  the  powers  of  social  organization  for  peace, 
as  well  as  in  those  of  military  organization  for  war.  The 
range  depends  upon  a  number  of  factors,  some  of  which 
relate  to  the  power  of  the  sending  station,  others  to  the 
sensitiveness  of  the  receiving  station,  and  yet  others  to 
geological  and  meteorological  conditions.  It  was  found  by 
Duddell,  in  1905,  that  at  short  distances — that  is,  up  to  a 
range  of,  say,  200  km — the  current  strength  received  in  a 
tuned  receiving  antenna  path  to  ground,  from  a  given 
synchronously  tuned  sending  ship  station,  varied  inversely 
as  the  ship's  distance  from  the  station ;  and  since  the  power 
expended  in  any  thermal  receiver  is  as  the  square  of  the 
current,  when  the  sending  station  is  kept  in  sustained  action, 
the  received  power  varies  inversely  as  the  square  of  the 
distance.  This  law  of  short-range  action  is  consistent  with 
the  simple  hypothesis  that  the  waves  emitted  from  the  send- 
ing station  expand  equally  in  all  directions  and  do  not  un- 
dergo any  attenuation  except  that  which  is  due  to  such 
expansion.  But  it  is  known  that  loss  of  radiation  energy 
takes  place  in  the  waves  transmitted  to  long  distances,  both 
in  the  ocean  below  and  in  the  sky  above.  The  loss  at  the 
surface  of  the  ocean  must  occur  owing  to  imperfect  electric 
conductivity  of  salt  water,  whereby  the  waves  sink  some- 
what into  the  sea,  instead  of  merely  skimming  over  the 
surface.  The  loss  in  the  sky  is  evidenced  by  the  fact  that 
in  daytime  the  signals  that  come  from  a  great  distance  are 
ordinarily  feebler  than  in  the  night-time,  and  recent  obser- 
vations tend  to  show  that  the  effects  vary  greatly  with  the 
direction  in  which  transmission  is  taking  place,  the  results 
obtained  when  transmitting  in  a  northerly  or  southerly 
direction  differing  from  those  obtained  when  transmitting 
east   or  west. 

The  October  number  of  the  Bulletin  of  the  Bureau  of 
Standards,  just  issued,  contains  an  interesting  account  of 
some  long-range  experiments  on  wireless  signals  recently 
carried  out  by  the  United  States  Navy  Department  between 
the  Fessenden  shore  station  of  Brant  Rock,  Mass.,  and 
the  cruisers  Birmingham  and  Salem,  at  various  distances 
up  to  1000  nautical  miles  or  more.  The  results  seem  to 
show  that  the  Duddell  law  applies  at  these  long  ranges, 
after  being  modified  by  the  application  of  an  exponential 
term  ^"^'',  in  which  d  is  the  distance  and  A  a  constant. 
This  means  that  the  received  current  falls  off  faster  than 
the    inverse   distance,   owing   to   the   influence    of   the   ex- 
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ponential  term.  These  results  apply  to  normal  daylight 
working,  and  the  exponential  term  assumes  the  duty  of 
including  the  effects  of  absorption  both  on  the  sea  surface 
and  in  the  sky.  At  night-time  the  signals  were  stronger, 
but  erratic.  Sometimes  the  night  signals  were  hardly  any 
stronger  than  the  day  signals.  At  other  times  they  were 
as  much  stronger  as  though  the  exponential  term  did  not 
apply;  that  is,  as  though  no  absorption  occurred,  and  as 
though  the  Duddell  law  applied  over  the  long  range.  In 
a  few  cases  the  night  signals  were  reported  so  much 
stronger  that  they  would  not  only  call  for  no  exponential- 
term  absorption,  but,  on  the  contrary,  would  need  a  rein- 
forcing action  to  explain  them. 

While  as  yet  we  know  but  little  of  the  electrical  behavior 
of  the  upper  atmosphere,  yet  all  of  these  conditions  can  be 
explained  without  difficulty.  The  sun's  rays,  especially  the 
ultraviolet  rays  that  do  not  reach  down  to  the  earth's  sur- 
face, ionize  the  atmosphere  to  a  certain  extent  when  they 
strike  it,  and  render  it  partially  conducting.  It  is  reason- 
able to  suppose  that  these  masses  of  ionized  air  assume  the 
form  of  invisible  clouds  in  the  upper  atmosphere.  They 
persist  as  long  as  ionization  lasts,  and  somewhat  longer, 
the  ionization  slowly  disappearing  in  the  night  hours.  The 
effect  of  these  hypothetical  semi-conducting  air  clouds  on 
transmitted  waves  will  depend  on  their  disposition.  If  they 
lie  in  smooth  stratified  layers  with  a  sharp  surface  of  dis- 
continuity, they  may  be  able  to  act  like  an  inverted  ocean 
and  conduct  the  waves  like  the  sea,  in  which  case  the  signals 
would  be  reinforced,  since  expansion  would  occur  in  ring 
fashion,  or  only  in  one  dimension — as  was  pointed  out  ten 
years  ago  in  our  columns — instead  of  in  two  dimensions, 
like  a  soap-bubble.  If,  however,  the  ionized  air  clouds  lie 
in  irregular  masses  disturbed  by  winds,  there  will  be  no 
mirage  reflection  from  their  lower  surface,  but,  on  the 
contrary,  a  great  absorption  of  energy  over  and  above  the 
two-dimensional  expansion  called  for  by  Duddell's  law.  It 
would  not  be  surprising,  therefore,  if  at  some  future  time 
meteorological  observatories,  by  measuring  the  strength  of 
long-distance  received  signals,  might  be  able  to  arrive  at 
conclusions  concerning  the  quiescence  or  disturbances  of 
the  upper  atmosphere,  and  so  to  gather  advance  informa- 
tion concerning  weather  change?;  for  it  is  said  that  weather 
changes  commence  at  the  top,  rather  than  at  the  bottom,  of 
the  atmospheric  ocean  beneath  which  we  live. 


THE  DETERMINATION  OF  LUMINOUS  EmQENCY. 

Within  the  last  few  years  several  studies  have  been  made 
of  the  luminous  efficiency  of  various  sources  based  on  the 
separation  of  the  visible  spectrum  from  the  great  mass  of 
invisible  radiant  energy  in  the  infra-red  by  means  of 
various  screens.  It  would  be  exceedingly  convenient  if  one 
could  find  a  screen  which  would  cut  off  all  the  infra-red. 
letting  through  the  whole  of  the  visible  spectrum  and  the 
ultra-violet,  and  another  screen  which  should  cut  ofT  all 
the  ultra-violet,  letting  through  the  visible  and  the  infra- 
red Thus  one  could  separate  the  radiations  with  con- 
venience and  precision,  working  with  amounts  of  energy 
large  enough  to  give  accurate  results.  A  paper  by  Dr.  W. 
W.   Coblentz   in    the   last   number    of   the   BuUrtiit    of   the 


Bureau  of  Standards  gives  in  some  detail  the  results  of  a 
search  for  the  more  important  of  these  possible  absorbing 
screens — that  is,  the  one  separating  the  visible  from  the 
infra-red  radiations.  A  search  had  already  been  made  for 
a  material  which  would  let  through  the  infra-red  and  absorb 
all  the  visible  spectrum,  and  one  was  found  in  a  very  thin 
screen  of  asphaltum,  which  is  fairly  efficientbut  too  difficult 
of  reproduction  to  be  a  pleasing  material  with  which  to 
work. 

The  present  examination  unfortunately  shows  that  the 
later  search  did  not  reveal  anything  of  a  highly  satisfactory 
character.  The  best  all-around  absorbent  for  infra-red 
radiation  alone  is  pure  water.  This  is  beautifully  trans- 
parent, both  to  the  visible  and  ultra-violet  rays,  but  un- 
fortunately its  absorption  in  the  infra-red  stops  at  a  dis- 
tance below  the  last  visible  red  equal  to  practically  the 
whole  length  of  the  visible  spectrum.  The  problem  of  a 
suitable  screen  for  determining  efficiencies  demands  the 
closing  up  of  this  gap.  The  alums  have  been  credited  with 
valuable  absorbing  power  in  this  region,  but  apparently, 
from  Dr.  Coblentz's  results,  without  any  just  cause,  ordi- 
nary alum  solution  not  being  any  more  efficient  than  water ; 
and  even  the  iron-ammonium  alum,  which  has  been  used  for 
such  purposes,  is  inefTective  in  that  it  both  absorbs  part  of 
the  visible  spectrum  and  lets  through  part  of  the  invisible 
which  it  is  desired  to  keep  out.  Solutions  of  a  number  of 
copper  salts  were  also  tried  as  screens.  These  are  efifective 
in  cutting  off  most  of  the  infra-red,  but  are  strongly 
colored  so  that  they  also  affect  the  transmission  in  the 
visible  spectrum  very  considerably.  Cupric  cliloride  seems 
to  have  been  the  most  efficient  substance  tried,  and  this 
absorbs  the  infra-red  and  extreme  red  pretty  effectively, 
while  letting  through  a  considerable  amount  of  light  in  the 
middle  of  the  spectrum.  It  shows,  however,  considerable 
selective  absorption  here  and  cuts  off  most  of  the  ultra- 
violet, so  that,  save  for  special  purposes,  even  it  seems  to 
be  ineffective.  The  transmission  of  a  2  per  cent  solution  of 
this  substance  is  practically  nil  for  the  infra-red  in  a  thick- 
ness of  a  little  less  than  i  in.,  but  about  one-third  of  the 
light  in  the  yellow  is  cut  off. 

It  still  remains  necessary,  therefore,  in  the  detcrnunation 
of  efficiencies  to  make  a  point-to-point  examination  by 
means  of  a  spectro-photometer,  even  if  screening  of  the 
infra-red  by  the  means  just  indicated  is  adopted,  and  the 
ultra-violet  region,  of  much  importance  in  some  investiga- 
tions, still  remains  as  a  troublesome  factor  in  the  case.  One 
possibility,  however,  remains  to  be  investigated — that  of  a 
separation  by  selective  reflection.  Broadly,  of  course,  re- 
flection is  well  known  to  be  the  converse  of  transmission, 
as  Dr.  Coblentz  himself  determined  for  many  substances 
in  a  scries  of  beautiful  researches  publi.shed  several  years 
ago.  But  there  are  various  opaque  substances,  among  them 
a  number  of  metallic  alloys,  which  are  strongly  colored  and 
ought  to  be  investigated.  If  one  can  be  found  which 
would  reflect  the  infra-red  very  freely  and  from  which  the 
residual  luminous  rays  could  be  cut  off  by  a  suitable  absorb- 
ing screen,  a  material  gain  may  be  possible.  At  all  events, 
the  subject  is  one  worth  looking  into  with  a  view  to  obtain- 
ing a  more  facile  method  than  is  now  available  for  the 
investigation  of  the  luminous  efficiency  of  radiation. 


SALE     OF      LORIMER-LUNDQUIST      AUTOMATIC 

TELEPHONE   PATENTS  TO  WESTERN 

ELECTRIC  COMPANY. 


Lasl  week  a  iiotr  .ippcarcd  in  tlusc  colimin^  coiiotTiiiiig 
the  sale  of  autoiiialie-telepliciiie  patents,  and  fiirtlier  [lar 
ticiilars  im  tlic  same  subject  are  given  below,  brum  a 
bill  in  equity  filed  in  the  Superior  (.ourt  of  Cook  County, 
111.,  it  ap|)ears  that  in  May,  1911,  the  Lorimer-Lund(|uist 
t.'oni|)any,  of  t'hicago,  entered  into  an  agreement  with  the 
Western  Electric  Company  to  sell  all  its  automatic-tcle- 
|)houe  patents  to  the  latter  company.  'I'liesc  patents  con- 
stiluteil  the  assets  of  the  Lorimer-Lundquist  Company,  and 
the  |)rice  agreed  to  be  paid  was  $()5o,o()o.  On  or  about 
Dec.  2,  191 1,  the  Lorimcr-Lundquist  Company,  according 
to  the  bill,  received  $4J5,ooo  of  this  amoimt  in  cash,  the 
remainder,  $225,000,  being  placed  in  escrow.  A  dispute 
has  arisen  among  those  interested,  or  claiming  to  have  an 
interest,  in  the  Lorimcr-Lundquist  Company,  relating  to 
the  proceeds  of  the  sale,  and  a  petition  in  chancery  was 
filed  on  Dec.  11,  191 1,  asking  for  an  equitable  determina- 
tion of  the  various  interests  involved  and  restraining  the 
paying  out  of  any  further  moneys  until  the  rights  of  all 
the  parties  to  the  suit  have  been  adjudicated.  The  filing  of 
this  complaint  made  of  record  the  interesting  fact  that  the 
Western  I'-lectric  Company  had  purchased  these  important 
automatic-telephone  patents  for  a  large  sum.  Since  the 
expiration  of  the  fundamental  Strowger  patent  the  Lori- 
mer-Lundquist  patents  are  regarded  as  of  much  importance 
by  those  conversant  with  the  development  of  the  art  of 
automatic  or  semi-automatic  telephony.  One  of  them  re- 
lates to  the  automatic  selection  of  an  idle  trunk  between 
telephone  exchanges. 

The  Lorimer-Lundquist  Company  represents  a])parently 
a  coalition  of  the  Lorimer  Automatic  Telephone  Company, 
the  American  Machine  Telephone  Company  and  the  Clobe 
Automatic  Telephone  Company.  The  Globe  or  Lundquist 
interests  controlled  the  patents  of  Mr.  F.  A.  Lundquist  and 
the  Lorimer  interests  those  of  Mr.  G.  W.  Lorimer.  Certain 
patents  of  Mr.  M.  E.  Richardson  appear  to  have  been  in- 
volved also.  The  legal  situation  is  a  rather  complicated 
one,  but  the  fact  of  principal  public  interest  is  that  the 
patents  have  been  purchased  by  the  Western  Electric  Com- 
pany, which  is  controlled  by  the  American  Telephone  & 
Telegraph  Company,  at  a  price  which  indicates  the  ap- 
parent importance  attached  to  automatic  telephony  by  the 
Bell  interests. 


TH5  LONG  ACRE  CASE  IN  NEW  YORK. 


Arguments  will  be  heard  in  March  by  the  Appellate 
Division  of  the  New  York  Supreme  Court  in  the  case  affect- 
ing the  Long  Acre  Electric  Light  &  Power  Company,  which 
is  trying  to  establish  itself  in  business  in  New  York  City. 
A  memorandum  in  opposition  to  the  motion  to  dismiss  the 
writ  of  certiorari  secured  on  Nov.  21,  191 1,  by  the  New 
York  Edison  Company  was  filed  in  the  court  recently  by 
Henry  J.  Hemmens  and  Morgan  J.  O'Brien,  of  counsel  for 
that  company.  They  argued  that  the  obvious  intent  of  the 
Legislature  in  framing  the  public  service  commissions  law 
was  to  prevent  the  doing  of  the  very  thing  that  is  here 
attempted  to  be  done,  namely,  the  invasion  of  the  territory 
of  the  existing  company,  which  is  properly  conserving  the 
public  interest  and  convenience,  by  a  competing  company 
after  the  enactment  of  the  public  service  commissions  law. 
They  also  declared  that  the  Long  Acre  Company  is  in  the 
position  of  a  company  having  received  a  franchise  which 
has  never  been  operated  and  which  is  asking  for  permission 
not  only  to  construct  a  plant  but  to  exercise  the  privileges 
granted. 

Corporations  subject  to  such  regulations  as  prevail  now 
cannot  at  the  same  time,  it  is  argued,  be  subject  to  com- 


IKiiliun  under  ilu-  l.nv  .i>  11  e.\i>ts  at  the  present  tune,  h 
I  he  i\ew  York  I'.dison  Company  is  to  be  regulated  in  such 
Mi.inner  as  it  is  now  it  should  also  be  protected  by  the 
State  against  conq>etition.  If,  however,  conq)etition  is  to 
be  permitted  then  it  should  be  relieved  of  such  regulation 
and  permitted  to  meet  competition  in  competitive  districts 
at  competitive  rates  without  reference  to  the  rates  in  non- 
competitive districts. 

The  intent  and  object  of  the  law  as  it  exists  to-day  is  that 
no  new  comi)any  shall  be  permitted  to  compete  with  the 
New  ^'ork  iCdison  Company  unless  a  public  need  or  neces- 
sity is  shown  therefor.  The  State  nuist  keep  faith  with  the 
corporations  which  it  has  determined  to  regulate.  The 
determination  of  the  connnission  permitting  the  issue  of 
bonds  and  stock  by  the  Long  Acre  Company  not  only 
nullifies  the  public  service  conmiissions  law  but  strips  it 
of  all  force  and  permits  an  act  in  complete  disregard  of  its 
intent  and  plain  meaning.  The  commission  by  its  order, 
instead  of  protecting  the  public,  permits,  the  memorandum 
declares,  a  pajjcr  company  to  evade  the  law.  It  is  there- 
fore argued  that  the  motion  made  by  counsel  for  the  Long 
Acre  Company  to  dismiss  the  writ  should  be  denicd,_  or  the 
application  should  be  referred  back  to  the  Public  .Service 
Commission,  First  District,  with  directions  to  consider  and 
act  upon  the  question  of  public  necessity  and  convenience. 

The  order  .of  the  court  granting  the  writ  was  issued  on 
petition  of  the  New  York  Edison  Company,  which  gave  a 
history  of  the  case.  The  commission  originally  denied  the 
application  of  the  Long  Acre  Company  for  permissiofi  to 
issue  securities  and  denied  a  rehearing.  Thereafter  the 
Long  Acre  Company  cau.sed  this  determination  to  be  re- 
viewed by  a  writ  of  certiorari  issued  by  the  Appellate 
Division  of  the  Supreme  Court.  That  court  reversed  the 
determination  and  referred  the  application  back  to  the 
commission  for  consideration  and  action.  Subsequently  the 
petition  of  the  Long  Acre  Company  was  considered  again 
by  the  commission.  Before  the  re-hearing  the  public  service 
commissions  law  was  am&nded  and  the  New  York  Edison 
Company  appeared  as  an  interested  party  under  the  amend- 
ment of  1910  to  show  that  the  franchise  claimed  to  be 
owned  by  the  Long  Acre  Company  was  never  operated  and 
used  according  to  law,  and  also  to  show  that  no  public 
necessity  exists  for  a  competing  company.  The  commission 
granted  the  application  of  the  Long  Acre  Company  con- 
trary to  the  objection  of  the  New  York  Edison  Company. 
The  latter  company  thereupon  applied  for  a  rehearing  by 
the  commission  and  this  was  denied. 

The  petition  further  declared  that  the  record  showed  that 
the  Long  Acre  Company  did  not  supply  electricity  to  any 
customer  previous  to  Jan.  i,  1908,  and  that  that  company 
had  never  attempted  to  carry  on  any  but  a  pretended  busi- 
ness and  had  never  asked  for  permission  to  begin  construc- 
tion or  to  exercise  its  alleged  franchise.  It  was  also 
declared  that  none  of  the  predecessors  of  the  Long  Acre 
Company  had  ever  erected  in  the  city  of  New  York  a  pole, 
wire  or  lamp  pursuant  to  a  permit  issued  by  any  department 
of  the  city  or  otherwise. 

The  first  determination  made  by  the  Public  Service  Com- 
mission was  annulled  because  the  Appellate  Division  con- 
sidered that  the  Public  Service  Commission  had  miscon- 
ceived the  law.  The  court  said  in  substance  that  the 
reasons  for  the  denial  of  the  application  which  were  stated 
by  the  Public  Service  Commission  were  based  on  the  under- 
lying proposition  that  there  should  be  no  competition  in 
the  business  of  public  lighting,  as  it  was  the  general  policy 
of  the  State  to  prevent  such  competition.  The  court  said, 
however,  that  there  was  nothing  in  the  public  service  com- 
missions law  relating  to  gas  and  electric  companies  to  show 
that  the  right  to  determine  whether  such  competition  should 
be  permitted  had  been  -delegated  to  the  Public  Service  Com- 
mission. This  statement  was  made  because  Section  68  of 
the  public  service  commissions  law,  relating  to  gas  and 
electric  companies,  differed  from  Section  53  of  the  same 
law,  which  was  applicable  to  railroads. 
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The  railroad  law  gave  the  right  to  the  commission  to 
determine  the  question  of  public  convenience  and  necessity. 
No  such  right  had  been  delegated  with  respect  to  gas  and 
electric  companies. 

In  June,  1910,  however,  the  public  service  commissions 
law  was  amended  and  Section  68  was  re-enacted  so  as  to 
contain  all  provisions  which  had  theretofore  been  found  in 
Section  53.  Since  that  date,  therefore,  the  Public  Service 
Commission  has  had  the  right  to  determine  whether  com- 
petition should  be  permitted  against  an  existing  and  operat- 
ing electric  light  company.  This  is  the  question  that  is 
now  before  the  courts  for  determination. 


Electric-Switch  Litigation. 


The  United  Circuit  Court  of  Appeals  sitting  at  New  York 
has  rendered  a  decision  dismissing  an  appeal  from  a  lower 
court  in  a  case  alleging  infringement  of  a  patent  (No. 
633,771)  granted  Sept.  26,  1899,  to  Gilbert  Wright  and 
Christian  Aalborg  and  covering  an  improvement  in  switch 
mechanism.  The  lower  court  has  dismissed  the  bill  alleging 
infringement,  and  this  action  was  affirmed  by  the  upper 
court. 

The  opinion  states  that  the  record  shows  clearly  that  at 
the  date  of  the  alleged  invention  of  the  switch  the  use  of 
a  laminated  contact  member  with  beveled  ends  was  old 
in  the  art.  The  departure  from  the  gripping  engagement 
of  the  old  knife  contact  and  the  substitution  therefor  of 
face-to-face  contacts  are  shown  by  several  patents  older 
than  the  one  in  suit.  Moreover,  pivoted  supporting  arms, 
actuating  levers  and  various  forms  of  connections  for 
bringing  the  movable  member  into  contact  with  the  station- 
ary members  and  for  breaking  the  arc  are  shown  in  earlier 
patents.  The  court  held  that,  with  the  structures  in  the 
prior  art  shown  by  the  record,  mechanical  skill  was  quite 
sufficient  to  obtain  any  advantages  disclosed  by  the  patent, 
the  conclusion  being  that  the  elements  of  the  claims  con- 
sidered separately  are  old  and  that  nothing  in  their  com- 
bination disclosed  invention. 


DR.  STEINMETZ  ADDRESSES  BOSTON  LUNCHEON 
CLUB. 


Three  hundred  and  fifty-two  electrical  men  assembled  at 
the  American  House,  Boston,  on  Jan.  26,  at  the  second 
weekly  meeting  of  the  Luncheon  Club  branch  of  the  New 
England  Section  of  the  N.  E.  L.  A.  to  listen  to  an  inspiring 
address  on  "Recent  Progress  in  Electrical  Engineering"  by 
Dr.  C.  P.  Steinmetz,  of  Schenectady,  N.  Y.  Chairman  L.  D. 
Gibbs  opened  the  meeting  with  the  announcement  that  the 
assemblage  constituted  the  largest  mid-day  business  gather- 
ing of  electrical  men  ever  brought  together  outside  a  con- 
vention, and  presented  Dr.  Steinmetz  as  a  gentleman,  an 
engineer  and  a  scholar  who  needed  no  introduction  in  elec- 
trical circles.  As  the  distinguished  guest  stepped  upon  the 
platform  a  storm  of  cheers  bore  eloquent  testimony  to  the 
regard  in  which  he  is  held  in  New  England. 

Dr.  Steinmetz  sketched  in  bold  strokes  the  latest  develop- 
ments in  prime  movers,  generators,  long-distance  trans- 
mission, lightning  protection,  utilization  of  electric  power, 
heating  and  lighting  applications,  closing  with  a  brief  refer- 
ence to  the  possibilities  of  wireless  telegraphy  and  teleph- 
ony. He  pointed  out  that  the  development  of  the  high-pow- 
ered steam  turbine  lias  driven  everything  before  it  in  the 
design  of  great  plants,  although  the  reciprocating  engine 
still  holds  in  small  and  medium-sized  units.  The  efficiency 
in  fuel  consumption  and  the  economy  in  space  of  turbines 
of  2o,ooo-hp  to  30,000-hp  rating  are  of  fundamental  im- 
portance.    Gas-engine  development  has  been  rather  a  dis- 


appointment within  the  last  year  or  two.  Dr.  Steinmetz 
emphasized  the  great  reliability  and  simplicity  of  the  in- 
duction generator,  whose  emf  depends  upon  the  voltage  of 
the  system  in  connection  with  which  it  operates,  and  which 
delivers  power  as  supplied  by  its  prime  mover,  without  the 
need  of  complex  controlling  devices,  switches,  regulators  or 
an  exciter.  Remote  control  can  readily  be  effected  by  a 
nearby  power  station  equipped  with  synchronous  generators. 

Discussing  long-distance  transmission.  Dr.  Steinmetz  re- 
viewed the  limitations  of  pin-type  insulators  and  pointed 
out  the  great  advances  resulting  from  the  use  of  suspension 
insulators,  particularly  beyond  40,000  volts.  The  principle 
of  breaking  up  the  line  voltage  in  a  number  of  insulating 
steps  is  one  of  great  value.  So  far  as  insulation  goes,  trans- 
missions of  from  200,000  to  300,000  volts  are  now  possible, 
but  corona  difficulties  are  still  to  be  overcome.  The  pro- 
found study  of  corona  during  the  past  two  years  is  bearing 
fruit  in  a  knowledge  of  its  laws,  which  will  doubtless  lead 
in  time  to  transmissions  successful  far  beyond  present  volt- 
age limits.  By  means  of  the  aluminum-cell  arrester  the 
problem  of  lightning  protection  has  now  been  reduced  to 
terms  of  cost  versus  reliability.  The  occurrence  of  excess 
voltage  inside  the  circuit  is  handled  by  the  same  method, 
and  the  dangers  of  excessive  currents  are  obviated  by  the 
installation  of  reactance  coils.  As  yet  the  problem  of  pro- 
tection against  high  frequencies  is  relatively  unsolved. 
Frequencies  as  high  as  100,000  cycles  per  second  may  occur 
in  large  systems,  and  these  are  often  highly  destructive 
through  their  production  of  abnormal  local  potentials  which 
break  down  units  of  insulation  and  produce  short-circuits 
of  highly  explosive  character.  Dr.  Steinmetz  outlined  the 
enormous  range  of  motor  sizes  now  in  industrial  service,  as 
typified  in  the  cotton  mill  and  the  steel  mill.  He  contended 
that  the  field  of  electric  power  service  is  still  exploited  to 
but  a  small  fraction  of  its  possibilities,  as  indicated  by  the 
preponderance  of  the  steam  engine  in  existing  installations. 

Heat  storage  is  an  important  point  in  connection  with 
electric  heating  on  a  commercial  scale,  and  the  speaker 
emphasized  the  fact  that  in  the  case  of  many  domestic 
heating  applications  the  load-factor  is  often  poorer  than 
in  lighting.  A  great  advantage  of  electricity  is  its  lack  of 
need  of  ventilation  or  an  air  supply  for  successful  opera- 
tion. The  efficiency  of  the  electric  heating  application  is 
far  above  that  of  the  coal  stove  or  gas  range.  Domestic 
heating  demands  require  great  rapidity  of  operation.  It  is 
a  disadvantage  to  build  such  appliances  for  the  lowest  pos- 
sible energy  consumption.  Improvement  of  the  heating 
load-factor  is  desirable  in  the  interests  of  cheaper  produc- 
tion and  consequent  lower  price. 

Dr.  Steinmetz  touched  upon  the  evolution  of  the  metal- 
lized-filament  lamp,  and  predicted  that  the  wire-drawn  tung- 
.'-fen  unit  will  drive  the  carbon  incandescent  out  of  exist- 
ence. Again,  the  tungsten  lamp  is  more  efficient  than  the 
old  inclosed  arc  lamp.  Referring  briefly  to  flaming  arcs,  he 
said  that  the  greatest  need  is  the  securing  of  the  same  life 
for  less  power  in  a  given  lamp  rating.  At  a  moderate  in- 
crease in  the  maintenance  cost  we  get  ten  times  the  former 
light  for  a  given  energy  expenditure,  but  at  the  sacrifice  of 
electrode  life.  This  is  useful  in  the  case  of  large  cities,  but 
what  is  needed  specially  is  a  reduced  cost  of  lighting,  so  that 
more  units  can  be  installed  and  wider  areas  illuminated. 
Present  types  of  luminous-arc  lamps  give  a  bright  light  and 
burn  for  long  periods,  but  are  handicapped  by  being  de- 
pendent upon  direct  current.  It  is  hoped  that  an  alter- 
nating-current luminous-arc  lamp  will  soon  appear.  In 
closing.  Dr.  Steinmetz  said  that  the  world  has  only  ju.st 
begun  the  study  of  wireless  telegraphy  and  telephony.  The 
effect  of  very  high  frequencies  upon  adjacent  power  and 
lighting  circuits  is  likely  to  lead  to  interesting  problems.  In 
wireless  telephony  we  are  free  from  the  deceleration  of 
articulation  caused  by  line  capacity.  No  spot  on  the  earth 
can  now  be  considered  as  electrically  isolated,  in  view  of 
developments  in  the  wireless  field,  and  the  present  genera- 
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tuiii  IS  not  unlikely  to  livo  to  sec  the  day  vvhei)  a  man  in  tin* 
United  States  will  call  up  a  friend  in  Tokio  or  London  and 
converse  with  him  liy  wireless  telephony. 


THE  ELECTRIC  VEHICLE  IN  BOSTON. 


MAINTAINING  ELECTRIC  SERVICE  DURING  FIRE. 


The  |)ul)lic  is  not  otteii  impressed  with  the  lull  mcaninj.;; 
ul  the  w'oril  service  as  it  is  dispensed  hy  most  of  the  lar^e 
elcctric-lijihtin!.j  companies  and  mij,dit  perhaps  overlook  the 
outa,i:;e  of  an  arc  lamp  under  conditions  such  as  are  illus- 
trated herewith.  (  entral-station  companies,  however,  are 
keenly  alive  to  their  obligations  for  continuity  of  service  at 
any  cost,  especially  if  the  lamps  arc  on  the  chief  thorough- 
fare of  the  city  as  in  the  case  illustrated,  and  the  Philadel- 
l)hia  I'"lectric  Company  was  not  to  be  outdone  by  the  New 
"^'ork  lulison  Company,  whose  promptness  in  restoring  serv- 


Ice-Coated    Arc- Lamp   Post   on    IVIarket  Street,   Philadelphia. 

ice  at  the  Equitable  Building  fire  was  noted  in  these  columns 
a  few  weeks  ago. 

A  fire  in  Philadelphia  recently  wiped  out  Lubin's  moving- 
picture  theater,  which  was  located  on  Market  Street,  not 
far  from  City  Hall.  The  temperature  was  almost  zero,  as 
might  be  judged  from  the  engraving,  and  naturally  the  arc 
lamp-post,  being  in  front  of  the  burning  building,  came  in 
for  its  share  of  water  and  ice.  Nevertheless,  the  lamps 
were  in  service  that  night,  even  though  that  portion  of 
Market  Street  was  not  open  to  pedestrians.  Moreover,  em- 
ployees of  the  company  ran  the  elevator  in  the  adjacent 
building  for  five  hours  for  the  convenience  of  the  firemen 
during  the  conflagration  in  order  that  the  post  office  adjoin- 
ing the  theater  to  the  west  might  not  be  endangered.  Inci- 
dents such  as  these  pass  unnoticed  usually,  and  the  com- 
pany must  be  content  with  the  satisfaction  that  arises  from 
the  consciousness  of  having  performed  work  well  under 
trying  circumstances. 


Unabated  enthusiasm  marked  the  c(jntinuati(Mi  of  the 
electric-vehicle  camf)aign  last  week  at  Boston,  two  meet- 
ings being  held  in  ihe  interest  of  storage-battery  trucks  and 
pKasurc  etpiipments.  At  the  regular  Wednesday  luncheon 
of  the  Boston  h.lcctric  Vehicle  Club  advertising  was  dis- 
cussed at  length,  with  Vice-i)resident  IC.  S.  MansGeld  in 
the  chair.  To  increase  interest  in  pleasure  cars  it  is  planned 
to  inaugurate  a  story-writing  contest  in  which  prizes  will 
be  offered  by  the  I'.lcclric  Vehicle  Club  interests  for  the 
best  descriptions  of  trips  starting  from  Boston  and  finish- 
ing in  stated  areas  in  close  touch  with  the  city.  It  is  pro 
posed  to  offer  sums  amounting  to  about  $240  for  first, 
second  and  consolation  prizes  in  connection  with  trips  (li 
one-half  day,  one  day  and  three  days'  (week-end)  duration, 
beauty  of  scenery  and  comfort  of  travel  being  considered 
before  speed.  Accounts  of  the  best  trips  arc  to  be  collected 
and  published  in  a  pamphlet  which  will  be  distributed  to 
prospective  owners  of  electric  pleasure  cars,  and  it  is  also 
proposed  to  award  as  an  alternative  prize  a  discount  from 
the  purchase  price  of  any  new  electric  vehicle  which  the 
winner  may  buy. 

The  regular  meeting  of  the  New  England  Section  of  the 
Electric  Vehicle  Association  of  America  was  held  at  the 
Motel  Thorndike,  Boston,  on  Jan.  25.  Mr.  H.  W.  Moses, 
manager  of  the  Boston  1912  Electric  Show,  outlined  the 
architectural  features  of  the  exhibition  as  thus  far  devel- 
oped. These  include  a  large  amount  of  brilliant  display 
lighting  within  and  without  the  Mechanics'  Building,  where 
the  show  will  be  held  throughout  practically  the  entire 
month  of  October,  and  the  installation  of  illuminated  arches 
on  Huntington  Avenue  from  Copley  Square  to  Massachu- 
setts Avenue.  Mr.  Chester  I.  Campbell,  Boston,  assistant 
manager  of  the  show,  emphasized  the  benefits  of  exhibi- 
tions. Much  interest  was  aroused  by  an  informal  talk  by 
Mr.  H.  F.  Thomson,  of  the  Massachusetts  Institute  of 
Technology,  Boston,  upon  the  research  work  being  con- 
ducted by  the  electrical  engineering  department  upon  the 
cost  of  horse,  gasoline  and  electric  truck  service,  under  the 
auspices  of  the  Boston  Edison  company.  The  department 
is  making  a  special  effort  to  obtain  data  of  scientific  value, 
and  has  thus  far  secured  returns  from  about  ninety  trucks. 
Sixteen  cities  have  been  visited  and  fifty-four  firms  called 
upon,  aside  from  vehicle  manufacturers,  in  the  interests  of 
the  investigation.  In  Boston  nineteen  users  of  horses, 
gasoline  and  electric  trucks  have  been  seen,  and  material 
from  them  has  been  gathered.  The  data  sheets  of  the  re- 
search division  are  designed  to  facilitate  the  more  thorough 
keeping  of  operating  and  expense  records,  and  include  such 
items  as  service  details,  age,  cost,  weight,  style  and  equip- 
ment of  vehicles,  battery  and  tire  installations,  performance 
on  the  basis  of  mileage,  time,  trips,  energy  and  weights 
handled,  operating,  maintenance  and  fixed  costs,  with  gen- 
eral practice  regarding  the  loading  of  vehicles,  speeds  and 
road  characteristics. 

The  data  secured  are  being  analyzed  as  fast  as  possible, 
in  the  interests  of  determining  the  actual  cost  of  horse, 
gasoline  and  electric  transportation  on  an  impartial  basis. 
The  work  indicates  that  much  more  detailed  figures  must 
be  kept  in  order  to  arrive  at  general  conclusions  so  far  as 
many  individual  installations  are  concerned.  One  interest- 
ing point  brought  out  w^as  a  comparison  of  average  speeds 
of  a  one-horse  team  and  a  looo-lb.  electric  vehicle  for 
twenty  "wagon  days"  and  eleven  "truck  days."  On  long  runs 
the  average  speed  of  the  horse-drawn  outfit  was  3.8  miles 
per  hour  and  of  the  truck  8.8  miles  per  hour.  The  average 
speed  while  each  vehicle  was  in  motion  was  6.8  miles  per 
hour  for  the  electric  and  only  2.6  miles  per  hour  for  the 
horse.  Recording  speedometers  are  now  in  service  on  a 
considerable  number  of  Boston  vehicles  the  service  and 
costs  of  which  are  under  the  scrutiny  of  the  department. 
Six  days  were  recently  devoted  to  timing  observations  of 
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the  traffic  conditions  at  one  of  the  most  congested  railroad 
terminals  in  Boston,  and  it  was  found  that  the  motor 
vehicle  is  instituting  marked  economies  over  the  single  and 
double-horse  team  in  the  time  of  arrival  at  doorways  from 
a  given  starting  point,  in  time  of  waiting  to  unload  or  to 
proceed,  backing  up  and  unloading.  Among  the  fignro 
discussed  for  specific  cases  were  the  following  costs  of 
service:  I'or  an  electric  vehicle,  capacity  1000  lb.,  central- 
station  service  records  covering  thirty-two  months,  the  age 
of  the  vehicle,  showed  that  on  a  yearly  basis  running  repairs 
cost  $156,  lubricants  $15,  electricity,  obtained  exclusively 
at  garage,  $278,  sundries  $14,  chauffeur  $571,  battery  re- 
newals $252,  tire  renewals  $126,  overhauling  $146,  amortiza- 
tion ^y)6,  interest  $57;  total,  $2,011.  The  costs  of  a  6ooo-lb. 
gasoline  truck  totaled  $3,700  on  a  yearly  basis,  the  costs 
being  kept  for  eight  months. 

The  advertising  campaign  on  behalf  of  the  electric  vehicle 
at  Boston  resulted  in  a  recent  display  section  in  a  Sunday 
newspaper,  in  which  it  was  emphasized  that  in  the  last  five 
years  the  cost  of  oats  per  bushel  in  Boston  has  risen  11  per 
cent,  the  cost  of  corn  16  per  cent,  the  cost  of  hay  24  per 
cent,  and  that  of  horses  100  per  cent,  while  electricity  has 
dropped  in  maximum  price  by  39  per  cent  and  electric 
trucks  have  increased  25  per  cent  in  efficiency.  The  Boston 
Edison  company  has  expended  $104,424  to  date  in  the  pur- 
chase and  exploitation  of  the  electric  vehicle. 


USE  OF  THE  DRAEGER  PULMOTOR  IN  CHICAGO. 


For  several  months  the  Commonwealth  Edison  Company, 
of  Chicago,  has  possessed  a  Draeger  pulmotor,  or  oxygen 
machine,  which  is  designed  to  establish  automatically  arti- 
ficial respiration  of  oxygen,  and  to  be  used  in  cases  of 
asphyxiation,  drowning  or  resuscitation  from  electric  shock. 
It  is  interesting  to  note  that  the  machine,  which  is  made  in 
Germany,  was  purchased  in  the  first  place  in  response  to  a 
suggestion  made  by  an  employee,  as  the  company  gives 
prizes  at  intervals  for  the  best  suggestions  for  improvement 
of  the  service.  The  apparatus  has  been  used  twice  in  the 
case  of  men  overcome  by  electric  shock.  It  was  not  success- 
ful in  either  case,  but,  as  in  both  cases  the  patient  had  prob- 
ably been  dead  for  an  hour  or  more,  these  cases  are  not  to 
be  considered  as  fair  tests  of  the  efficacy  of  the  machine. 
It  has  gradually  become  known,  however,  principally 
through  physicians,  that  the  electric-service  company  is  in 
possession  of  this  machine,  and  in  a  number  of  recent  cases 
it  has  been  used  where  persons  have  been  overcome  by 
inhaling  illuminating  gas.  In  these  cases  of  asphyxiation 
the  results  have  been  very  gratifying,  and  in  several  in- 
stances it  is  believed  that  the  persons  operated  on  would 
have  died  had  it  not  been  for  the  use  of  the  macliine.  The 
successful  use  of  the  machine  in  cases  of  gas  suffocation  has 
attracted  much  attention  through  the  newspapers,  and  now 
the  machine  is  in  frequent  demand  in  cases  of  gas  asphyxia- 
tion, while  the  company  has  received  many  inquiries  from 
out-of-town  sources  in  relation  to  the  use  of  the  device. 

The  machine,  which  was  described  in  the  Electrical 
World  of  April  6,  191 1,  consists  essentially  of  a  tank  of 
oxygen  under  a  pressure  of  3000  lb.  to  the  square  inch,  a 
reducing  valve  to  step  down  this  high  pressure  to  2  lb.  or 
3  lb.,  an  aspirator  operated  by  the  compressed  gas  for  the 
purpose  of  producing  a  suction,  an  automatic  valve 
mechanism  to  control  the  aspirator,  a  face  cap  covering  the 
nose  and  mouth  of  the  patient,  and  flexible  tubes  connect- 
ing the  aspirator  and  the  face  cap.  When  the  cap  is  ad- 
justed and  the  valve  opened,  admitting  the  compressed 
oxygen  to  the  mechanism  through  the  reducing  valve,  the 
oxygen  under  pressure  will  fill  the  lungs  and  will  then  be 
drawn  out  again  by  the  suction  induced  by  the  aspirator 
and  exhausted  into  the  air.  This  process  is  repeated  about 
ten  times   a  minute,   and   may  be  continued   automatically 


until  the  oxygen  in  tlie  tank  is  exhausted.  A  tongue  tractor 
is  carried  with  the  apparatus,  which  is  all  inclosed  in  a 
wooden  box  about  the  size  of  a  large  suitcase.  The  tongue 
tractor  or  forceps  is  used  to  pull  back  the  tongue  so  tliat 
free  access  may  be  had  to  the  windpipe. 

In  the  two  cases  where  the  machine  was  tried  in  electrical 
fatalities  the  subjects,  as  above  stated,  were  probably  dead 
before  the  apparatus  arrived.  Artificial  respiration  was 
established,  however,  and  continued  for  an  hour  or  more 
before  the  task  was  abandoned.  In  one  of  the  cases  a 
fireman  was  killed  after  contact  with  a  iic-volt  circuit, 
although  it  is  thought  that  there  must  have  been  some  other 
contributing  cause  of  death.  In  the  other  case  a  workman 
was  killed  while  testing  a  dynamo  in  a  factory  and  using 
alternating  current  at  about  1000  volts.  In  the  numerous 
recent  cases  of  gas  suffocation  where  the  company  has  been 
called  on  the  subjects  have  been  usually  found  uncon- 
scious but  breathing  slightly.  So  far,  without  exception, 
they  have  been  revived  after  breathing  the  oxygen  for  a 
few  minutes.  In  cases  where  the  patient  is  able  to  breathe 
a  separate  attachment  permits  administering  the  oxygen 
without  the  intervention  of  the  machine  for  forcing  arti- 
ficial respiration.  The  apparatus  is  kept  in  the  load  dis- 
patcher's office  at   tiic  headquarters  of  the  chief  operating 


The    Draeger    Pulmotor. 

engineer.  Two  or  more  men  are  always  on  duty  here. 
When  a  call  is  received  asking  for  the  apparatus  it  is  re- 
ferred promptly  to  the  load  dispatcher,  who  summons  an 
automobile  and  proceeds  with  all  possible  haste  to  the 
address  given.  The  general  superintendent  of  police  has 
provided  the  company  with  a  letter  permitting  fast  driving 
in  these  emergencies.  Many  of  the  calls  come  from 
physicians,  and  those  doctors  who  are  familiar  with  the 
machine  are  almost  unanimous  in  its  praise.  The  company 
makes  no  charge  for  the  use  of  the  apparatus  for  life- 
saving   purposes. 

Perhaps  the  Commonwealth  Edison  Company  is  the  first 
central-station  company  to  make  use  of  the  pulmotor.  The 
machine  is,  however,  familiar  in  Germany  and  to  some 
extent  in  this  country  by  its  use  in  mine  accidents,  and  it 
has  been  recommended  by  the  Bureau  of  Mines  of  the 
United  States  government.  While  the  Chicago  company 
has  only  one  in  service  at  the  present  time,  other  machines 
have  been  ordered.  The  foreign  manufacturer  has  an 
American  agency  in  Pittsburgh,  and  up  to  the  present  time 
the  compressed  oxygen  is  received  from  this  source.  The 
accompanying  illustration  represents  a  demonstration  of 
the  apparatus  in  Chicago.  One  of  the  load  dispatchers  of 
the  electric-service  company  is  seen  at  work  applying  the 
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apparatus  to  an  appaic-iilly  uucoiiscioii.s  man.  I  lu-  opcralor 
liolds  tl>c  toiigiu'  tractor  in  l>is  ri^lit  hand  and  the  tubes 
connected  witli  tlio  face  mask  in  liis  left  hand.  Tlic  entire 
meclianism  is  shown  in  the  box  at  tlie  ri^lit. 


WESTERN  ASSOCIATION  OF  ELECTRICAL 
INSPECTORS. 


I  lie  Wi-.siiin  .\.s.sociation  of  Electrical  Inspectors  met  at 
Milwaukee,  Wis.,  Jan.  _'3  to  25,  the  first  day's  session  being 
reporteil  by  telegraph  in  the  Electrical  /ToWti  of  Jan.  27. 
On  Wednesday  morning  the  members  visited  the  West  Allis 
works  of  the  Allis-Chalmers  Company,  inspecting  the  fac- 
tory and  witnessing  tests  on  motors  and  equipment.  After 
luncheon,  which  was  served  in  the  rooms  of  the  Allis- 
(."halmers  Club,  the  convention  resumed  its  sessions  in  the 
auditorium.  Preceding  the  regular  program,  addresses  were 
given  by  several  officials  of  the  manufacturing  company. 
Mr.  C.  IC.  Lord,  patent  attorney  of  the  company,  spoke  on 
engineering  personality  behiml  apparatus,  Mr.  Lewis 
Strothman  dcscribetl  high-pressure  systems  and  fire-pro- 
tective devices,  Mr.  R.  B.  Williamson  discussed  induction- 
motor  operation  and  construction,  and  Mr.  11.  W.  Cheney 
explained  the  use  of  starters. 

Mr.  W.  G.  Middleton,  Chicago,  followed  with  a  paper  on 
"Electrolysis,"  especially  as  affecting  the  strength  of  re- 
inforced-concrete  structures.  An  electrolytic  survey  with 
a  voltmeter  he  compared  to  a  hydraulic  survey,  the  effort 
in  both  cases  being  to  drain  from  the  higher  to  the  lower 
potential.  Grounding  can  be  used  to  drain  off  the  vagrant 
currents,  or  generators  may  be  installed  to  pump  them 
away  as  would  be  done  hydraulically.  Effects  ordinarily 
ascribed  to  pure  corrosion  are  now  credited  to  electrolytic 
action  by  some  authorities,  although  others  accept  the 
carbon-dioxide,  hydrogen-peroxide  and  biological  theories. 
In  the  process  of  oxidization  the  presence  of  hydrogen 
appears  to  be  almost  more  significant  than  that  of  hydrogen. 
Pure  homogeneous  irons  resist  rusting.  Ingot  iron  has  been 
produced  with  a  purity  of  99.985  per  cent.  The  sherardiz- 
ing  process  protects  the  iron  by  adding  a  coating  of  zinc 
alloy.  Magnetic  oxides  also  form  a  protective  coating.  A 
"passive  state''  can  be  imparted  to  iron  by  treating  it  with 
a  strong  oxidizing  agent. 

The  speaker  in  the  course  of  his  remarks  next  referred  to 
the  electrolysis  of  reinforcing  steel  in  concrete.  Concrete 
cubes  containing  iron  bars  have  been  split  in  one  week  by  a 
current  of  i  amp.  A  current  of  o.i  amp  similarly  splits 
them  in  two  months.  Cinder  concrete  does  not  suffer  in  this 
way.  Alternating  current  has  no  destructive  action.  Paints 
have  been  applied  to  protect  iron  against  corrosion.  Lin- 
seed oil,  however,  tends  to  saponify,  but  a  good  coating  is 
provided  by  mixing  it  with  ground  red  lead.  A  pinhole  in 
such  an  insulating  coat  w-ill  concentrate  all  the  destructive 
action  at  this  one  point. 

The  closing  session  of  the  regular  program  was  held 
Thursday  afternoon.  Mr.  Franklin  H.  Wentworth,  secre- 
tary of  the  National  Fire  Protective  Association,  related 
"Some  Reminiscences  of  a  Pioneer  Electrical  Inspector" 
and  discussed  the  fire  hazard.  Fire  losses  for  January, 
igi2,  he  said,  have  reached  more  than  a  million  dollars  a 
day.  The  average  per  capita  loss  in  this  country  is  $3  a 
year;  in  Europe  it  is  33  cents.  Boston's  fire  loss  is  seven 
times  that  of  Glasgow,  a  city  of  about  the  same  size. 
Chicago's  loss  is  tw^enty  times  Berlin's,  in  spite  of  equal 
population.  Berlin's  fire  department  costs  $300,000  a  year. 
Chicago's  costs  $3,000,000.  This  heavy  tax  is  indirectly 
paid  by  every  citizen,  and  the  average  American  family  of 
five  pays  in  loss  and  fire  protection  $30  a  year.  Mr.  Went- 
worth suggested  inserting  in  the  association  Bulletin  a 
chapter  on  interesting  electrical  fires  and  invited  reports 
from  the  inspectors  present. 

Motor-driven    moving-picture    machines    were    next    dis- 


ciissed  by  Messrs.  James  lUimelt,  Montreal;  W.  .S.  Boyd, 
Chicago;  Leon  Taylor,  Dallas;  Waldemar  Michaelson, 
Omaha,  and  h".  L.  Daniels,  Indianapolis.  A  special  com- 
mittee was  asked  to  investigate  the  safety  of  motor  drive 
with  certain  projecting  machines.  Inspection  of  electrical 
erjuipmcnt  of  traveling  shows  was  discussed  by  Messrs. 
Leon  Taylor,  B.  W.  Clark,  Detroit;  l\  G.  Dustin,  Min- 
neapolis, and  V.  II.  Tousley,  Chicago.  A  proposal  to  pro- 
hibit leather-headed  nails,  requiring  screws  for  attaching 
split  knobs  and  cleats,  jirovoked  interesting  discussion  by 
Messrs.  James  Bennett,  R.  J.  .Swain,  St.  Boniface,  Mam- 
toba;  11.  K.  Bloomer,  Milwaukee;  Mr.  Aldrich,  Chicago; 
II.  1!.  Long,  Nashville,  Tenn.,  and  W.  S.  Boyd,  Chicago. 
By  a  close  vote  the  code  connnittec  was  asked  to  prohibit 
the  use  of  nails. 

Mr.  W.  J.  Canada,  Denver,  Col.,  presented  an  abstract 
of  his  paper  on  "Grounding  of  Conductors  and  Conduit." 
Among  those  taking  part  in  the  discussion  were  Messrs. 
F.  G.  Dustin,  F.  L.  Daniel,  V.  H.  Tousley,  Leon  Taylor  and 
W.  Michaelson.  A  full  abstract  of  Mr.  Canada's  i)aper 
will  be  given  in  these  colunms.  The  general  idea  developed 
in  the  discussion  was  that  water-works  are  the  principal 
obstacle  in  the  way  of  universal  adoption  of  water-pi])e 
grounds. 

A  unanimous  vote  of  acceptance  was  given  the  report  of 
the  nominating  committee,  Messrs.  Dana  Pierce,  Chicago; 
L.  A.  Barley,  Oklahoma  City,  and  PL  G.  Young,  Streator, 
111.,  and  the  following  officers  were  declared  elected  for  1912  : 
President,  W.  J.  Canada,  Denver,  Col ;  vice-presidents,  B. 
W.  Clark,  Detroit,  and  H.  M.  Maxwell,  Dayton;  secretary- 
treasurer,  W.  S.  Boyd,  y6  W^est  Monroe  Street,  Chicago. 
The  executive  committee  comprises  Messrs.  James  Bennett, 
chairman;  V.  IL  Tousley,  Chicago;  W.  B.  Hubbell,  Cincin- 
nati ;  E.  Anderson,  Minneapolis ;  H.  T.  Wreaks,  New 
York,  and  H.  C.  Young,  Streator. 

Mr.  W.  J.  Canada,  the  newly  elected  president  of  the 
association,  was  born  at  New  Haven.  Conn.,  in  1881,  and 
was  graduated  from  the  Sheffield  Scientific  School  of  Yale 
University  in  1902.  After  an  apprenticeship  course  in  the 
General  Electric  Company's  shops  Mr.  Canada  became 
superintendent  of  motive  power  for  the  Appleyard  lines 
betw-een  Columbus  and  Dayton,  and  was  afterward  asso- 
ciated with  the  Ohio  inspection  bureau  at  Dayton.  He  is 
now  holding  the  position  of  electrical  and  hydraulic  engi- 
neer for  the  Rocky  Mountain  Fire  Underwriters'  Associa- 
tion, with  headquarters  at  Denver.  The  secretary-treas- 
urer, Mr.  W.  S.  Boyd,  has  held  that  position  from  the 
formation  of  the  association,  and  can  be  credited  with  much 
of  the  uniformity  in  interpretation  of  Code  rules  which 
now  largely  prevails  throughout  the  West  and  Central 
States. 

In  addition  to  the  factory  inspection  and  luncheon  at  the 
West  Allis  works  of  the  Allis-Chalmers  Company,  the 
association  also  visited  the  Cutler-Hammer  Manufacturing 
Company's  plant  and  witnessed  tests  of  control  devices. 
Tuesday  evening  a  handsomely  appointed  banquet  was 
served,  Wednesday  there  was  a  theater  party,  and  on 
Thursday  the  convention  visited  the  Pabst  brewery,  where 
a  luncheon  was  served.  Messrs.  H.  E.  Bloomer,  August 
Rehhan,  George  F.  Rohn,  Albert  Peterman  and  F.  J.  Meyer 
composed  the  efficient  local  committee  on  arrangements  for 
the  convention.  The  1913  convention  of  the  association 
will  be  held  Jan.  28  to  30,  at  St.  Louis.  The  National  Elec- 
trical Code  Rules  and  their  application  will  be  specially 
considered  bv  committees  and  sub-committees  during  this 
year. 

A  fact  worthy  of  note  is  the  earnestness  and  broadness 
characterizing  the  activities  of  the  association  and  the  grow- 
ing evidence  of  constructive  co-operation  with  manufac- 
turers, lighting  companies  and  contractors,  where  before 
the  association  was  formed  seven  years  ago  there  was  room 
for  much  criticism  of  inspectors  for  narrowness  and 
provincialism. 
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BUFFALO  MEETING  OF  THE  EMPIRE  STATE  GAS 
&  ELECTRIC  ASSOCIATION. 


A  notice  of  the  meeting  of  the  l-lnipire  State  (ias  &  VAt-c- 
tric  Association  held  in  Buffalo  on  Jan.  24  was  published 
in  these  coknnns  last  week.  About  thirty-five  representa- 
tives of  companies  were  present  at  the  morning  and  after- 
noon sessions,  which  were  held  at  the  Hotel  Iroquois.  The 
subjects  under  discussion  were  joint  use  of  poles  and  rail- 
road crossings.  Mr.  C.  G.  M.  Thomas,  Long  Island  City, 
New  York,  presided. 

Mr.  C.  H.  B.  Chapin,  the  secretary,  read  the  call  for  the 
meeting.  The  recommendations  made  by  the  executive 
committee  were  approved.  The  executive  conmiittee  rec- 
ommended to  the  favorable  consideration  of  the  members 
the  specifications  for  overhead-line  construction  submitted 
by  the  committee  on  overhead-line  construction  of  the 
National  I'Uectric  Light  Association.  The  committee  also 
reconmiended  that  the  matter  of  the  form  of  agreement  for 
the  joint  occupancy  of  poles  be  referred  back  to  it  with  in- 
structions to  submit  forms  for  adoption  later. 

Mr.  B.  H.  Paine,  Buffalo,  opened  the  discussion  on  the 
subject,  urging  that  the  recommendations  of  the  executive 
committee  be  approved.  He  gave  an  account  of  the  work 
of  the  committee  on  overhead-line  construction  of  the  Na- 
tional Electric  Light  Association,  of  which  he  is  a  member. 
Mr.  Ernest  H.  Davis,  of  Williamsport,  Pa.,  who  appeared 
for  one  of  the  member  companies,  opposed  the  afloi)tion  of 
the  resolution. 

Mr.  William  McClellan,  engineer  of  the  Public  .Service 
Commission,  Second  District,  suggested  the  creation  of  a 
national  committee  to  formulate  specifications  on  this  sub- 
ject which  would  be  satisfactory  to  each  class  of  companies 
concerned.  This  committee  should  include  representative.^ 
of  the  electric  lighting  and  power,  steam-railroad,  electric 
railway,    telegraph,    telephone    and    signal    interests. 

Mr.  Farley  Osgood,  Newark.  N.  J.,  chairman  of  the 
committee  on  overhead-line  construction  of  the  National 
Electric  Light  Association,  stated  that  this  conunittee  had 
been  continued  and  w'ould  be  pleased  to  give  full  considera- 
tion to  any  recommendations  which  might  be  made  for 
modifications  and  specifications. 

The  executive  committee  is  prepared  to  take  u])  the  ques- 
tion of  forms  of  agreement  in  due  course. 


NORTHWESTERN  CEDARMEN'S  ASSOCIATION. 


Composed  of  producers  of  white-cedar  poles  and  other 
cedar  products  in  the  States  of  Michigan,  Wisconsin  and 
Minnesota,  the  Northwestern  Cedarmen's  Association  has 
a  definite  relation  to  the  buyers  of  cedar  poles,  who  are 
mainly  telephone,  telegraph  and  electric-service  companies. 
The  sixteenth  annual  convention  of  this  association  was 
held  in  Minneapolis  on  Jan.  23  and  24,  with  President  T.  M. 
Partridge,  of  Minneapolis,  in  the  chair.  Secretary  Mc- 
Kinney  presented  a  report  for  the  year  191 1,  in  which  he 
said  that  the  twenty-eight  member  companies  of  the  asso- 
ciation were  beginning  the  present  year  with  practically  the 
same  amount  of  stock  on  hand  as  on  Jan.  i,  191 1.  The 
following  paragraph  from  the  secretary's  report  is  of  in- 
terest to  pole  consumers: 

"Using  the  report  of  the  United  States  goverrtment  in 
the  consumption  of  white-cedar  poles  in  the  United  States, 
we  figured  that  during  the  year  191 1  the  consumption  of 
poles  16  ft.  in  length  and  up  would  be  about  2,385,000,  and. 
using  that  as  a  basis,  if  the  association  furnished  the  bulk  of 
the  stock  there  should  not  be  much  over  650,000  poles  of 
from  16  ft.  up  in  the  hands  of  association  members  on 
Jan.  I,  1912.  There  is  no  doubt  the  consumption  of  poles 
for  the  year  was  greatly  below  this  estimate.  We  find  that, 
while   we   shipped    1,659.920   poles   of   from    16   ft.    up.   we 


still  have  on  hand  1,271,881  pieces.  Had  the  consumption 
for  191 1  come  up  to  our  estimate  we  should  probably  not 
have  had  over  700,000  poles  on  hand.  Our  figures  show 
that  there  are  118,435  fewer  poles  of  from  16  ft.  up  on 
hand  than  on  Jan,  i,  1911,  and  only  about  44,000  fewer  of 
from  20  ft.  up,  which  is  very  much  less  than  our  estimate 
and  shows  that,  while  the  consumption  was  less  than  our 
estimate,  the  production  was  more  than,  or  at  least  up  to, 
the  estimate." 

At  a  later  session  Messrs.  T.  P.  Bradley,  of  Duluth,  and 
A,  T.  Naugle,  of  Chicago,  reporting  for  the  pole  com- 
mittee, said  that  pole  stocks  were  pretty  well  cleaned  up, 
and,  although  the  statistical  report  showed  that  the  members 
of  the  association  had  about  as  much  stock  as  a  year  ago, 
practically  all  the  poles  were  held  by  association  members 
at  this  time,  whereas  a  year  ago  there  were  many  poles  in 
the  hands  of  producers  who  did  not  report  to  the  secretary. 

Relating  to  the  official  inspection  of  poles,  it  was  deter- 
mined that  the  rules  should  provide  tliat  poles  20  ft.  and 
longer  should  admit  of  "short  measure"  to  the  extent  of 
I  in.  for  each  10  ft.  and  of  "long  measure"  to  the  extent 
of  6  in. 

Considerable  attention  was  paid  to  the  subject  of  mutual 
fire  insurance,  and  members  representing  forty-two  sepa- 
rate yards  signed  a  paper  agreeing  to  give  serious  con- 
sideration to  an  inter-insurance  agreement  when  the  plan 
shall  have  been  worked  out  by  a  committee  of  which  Mr. 
E.  L.  Clark,  of  Minneapolis,  is  chairman. 

Officers  were  elected  as  follows:  President,  Mr.  Thomas 
P.  Bradley,  Duluth ;  vice-president,  Mr.  W.  C.  Moss,  Min- 
neapolis;  treasurer,  Mr.  W.  B.  Thomas  (re-elected),  Man- 
istique,  Mich.;  other  directors,  Messrs.  H.  S.  Gilkey  and 
L.  A.  Page,  Jr.,  of  Minneapolis;  Mr.  J.  W.  Benham,  of 
Chicago,  and  Mr.  M.  K.  Bissell,  of  Escanaba,  Mich.  After- 
ward the  board  of  directors  re-elected  Mr.  H.  H.  McKin- 
ney,  743  Lumber  Exchange,  Minneapolis,  secretary  for  the 
ensuing  year.  Mr.  Bradley,  the  new  president,  is  the  gen- 
eral manager  of  the  Duluth  Log  Company. 


SPREADING  THE  GOSPEL  OF  FAIR  PLAY. 


Speaking  on  "Regulation"  before  the  Electric  Club  of 
Chicago  on  Jan.  24  Mr.  H.  j\L  Byllesby  mentioned  the  early 
difiiculties  encountered  in  the  art  of  electric  lighting  in 
regulating  the  potential  of  electrical  energy  under  service 
conditions.  Many  inventors  worked  on  the  solution,  each 
in  his  own  way,  and  the  method  by  which  the  problem  was 
finally  solved  was  a  composite  of  the  efforts  of  all.  Mr. 
Byllesby  drew  a  comi)arison  between  this  physical  regula- 
tion problem  of  thirty  years  ago  and  the  problem  of  to-day 
confronting  the  electrical  industry,  which  is  itself  being 
regulated.  The  solution  of  the  early  difficulty  suggests  the 
hope  that  the  broader  and  more  far-reaching  problem  of 
regulation  by  public-service  commissions  may  be  solved 
likewise.  It  is  idle  to  deny  that  the  attitude  of  the  public 
is  antagonistic  toward  public-service  corporations,  and  this 
is  largely  due  to  the  too  dignified  silence  of  men  connected 
with  such  corporations.  However,  many  opponents  of  the 
corporations  seem  to  have  no  common  ground  in  making 
their  attack,  unless  it  is  the  destruction  of  the  corporations. 
The  speaker  exhorted  his  hearers  to  take  their  place  in 
studying  the  questions  of  the  hour  and  to  oppose  the 
fanatics  on  either  extreme  of  the  question  of  regulation — 
that  is,  those  who  are  fanatically  in  favor  of  corporations 
at  all  hazards  as  well  as  those  who  are  fanatical  in  seeing 
no  possible  good  in  corporations. 

Regulation  has  come  to  stay,  but  the  public-service  cor- 
porations ask  that   it  be   worked   out  by  fair-minded  men 
■intending  to  do  exact  justice  and  also  possessing  a  knowl- 
edge of  the  conditions  that   obtain.     Regulation  should  be 
exercised    not    onlv    bv    men    of    fundamental    honestv    but 
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alxi  l)y  lh(i>L  who  know  uli;ii  llii-y  ;irc  rrmilaliii^;.  I'lu- 
i)l(l-timc  cliar;ictc'ristic  of  sik'iict-  on  llic  part  of  cinplnyccs 
of  piil)lic-iitility  comi>anies  must  l>c-  .supplanted  by  an  ont- 
spokcn  demand  for  fair  play  that  tlu-  di-majjojjuc  and 
fanatic  may  be  dislod>.;('d.  Men  of  character  who  know 
whereof  they  .speak  intisl  step  in  and  take  these  matters  into 
their  own  hands.  Mr.  I^yllesby  tolil  the  members  of  the 
cinb  that  their  inlliicnce  was  far  {jri^'-'^ter  than  they  imagined, 
and  he  made  an  earnest  plea  for  lej^itimate  agitation  on  the 
subject.  It  is  the  first  step  in  Rood  citizenship  to  take  an 
interest  in  the  problems  of  the  hour,  to  the  end  that  the 
ideals  of  iustice  .ind  fair  play  may  be  carried  forw.ird. 


ELECTRICITY  IN   AGRICULTURE. 

In  a  lecture  delivered  before  the  New  York  J^lectrical 
Society  on  Jan.  25  Mr.  !•".  P.  Edwards,  Schenectady,  pre- 
sented many  interesting  facts  relating  to  the  use  of  elec- 
tricity in  agriculture.  He  reported  the  results  of  an  investi- 
gation showing  thai  the  grinding  of  4000  bushels  of  corn 
cost  a  total  of  $186  with  electricity  at  6.6  cents  per  kw-hour, 
while  hauling  this  corn  to  and  from  the  mill,  2  miles  dis- 
tant, and  paying  the  miller's  charges  for  grinding  would 
have  cost  the  farmer  $308.  The  more  general  use  of 
electricity  on  the  farm  would  be  promoted  by  abandoning 
the  special  low-voltage  generating  equipments  for  standard- 
voltage  apparatus  with  which  all  types  of  electrical  devices 
can  be  employed  economically. 

Mr.  Putnam  A.  Bates,  New  York,  exhibited  a  large  num- 
ber of  slides  showing  the  wide  variety  of  electrical  devices 
developed  for  farming  service,  including  plows,  threshers, 
milkers,  incubators,  refrigerators,  feed  cutters,  grinders, 
pumps,  heaters  and  machine  tools.  Attention  was  directed 
to  the  extensive  use  of  electricity  in  the  rural  communities 
covered  by  the  circuits  of  the  Northern  Colorado  Power 
Company,  as  described  in  the  Electrical  IVorld  for  Sept. 
30,   1911. 

Dr.  S.  S.  Wheeler,  New  York,  claimed  that  electrical 
apparatus  for  farmers  should  be  of  the  simplest  possible 
kind  and  require  no  expert  attention  whatsoever. 

Mr.  W.  R.  Hutchinson,  Orange,  N.  J.,  described  the 
isolated-plant  voltage  regulator  now  being  developed  by 
Mr.  Thomas  A.  Edison  for  maintaining  a  constant  voltage 
at  the  lamps  in  spite  of  fluctuations  in  the  voltage  of  the 
storage  battery  or  generator.  This  regulator  operates  to 
vary  the  amount  of  resistance  in  series  in  the  circuit 
between  tire  lamps  and  the  source  of  supply  according  to 
the  current  in  circuit  and  the  voltage  at  the  supply  end. 


CHURCH  AND  AUDITORIUM  LIGHTING. 


Mr.  H.  B.  Wheeler,  chief  engineer  of  the  National  X-Ray 
Reflector  Company,  was  the  speaker  at  the  meeting  of  the 
Chicago  Section  of  the  Illuminating  Engineering  Society 
held  on  Jan.  18.  His  subject  was  "Church  and  Auditorium 
Lighting,"  and  he  gave  an  illustrated  description  of  the 
installations  and  tests  of  indirect  lighting  in  the  Eighth 
Church  of  Christ,  Scientist,  in  Chicago,  the  edifice  of  the 
North  Chicago  Hebrew  Congregation  and  the  Village  Club 
at  Glen  Ellyn,  111.  Mr.  Wheeler  remarked  that  auditorium 
lighting  by  indirect  methods  is  only  a  few  years  old,  but 
there  are  probably  100  churches  and  large  auditoriums  at 
present  equipped  with  the  indirect-lighting  system.  Pic- 
tures were  shown  of  the  interior  of  St.  Thomas  Aquinas' 
Church,  on  the  West  Side,  Chicago,  and  the  First  Baptist 
Church  of  Rome,  N.  Y.,  both  having  indirect  lighting.  The 
former  has  an  auditorium  66  ft.  by  85  ft.  and  is  unusual 
from  the  fact  that  it  has  a  12-ft.  ceiling.  The  fixtures  here 
are    plain   and   each    one  is  equipped    with    four   lOO-watt 


umn^Uii  lamps.  Ihe  energy  consumption  is  o.O  watt  for 
each  sipiare  fool  of  floor  surface  illuminated.  In  liie  Rome 
church  the  consumption  is  0.75  watt  per  square  lout. 

riie  iCighth  Church  of  Christ,  Scientist,  is  one  of  the 
handsomest  church  edifices  in  Chicago.  It  is  a  domed  struc- 
iiM-e  and  the  main  auditorium  under  the  dome  has  an  area 
of  3()oo  s(|  ft.,  with  side  openings  or  alcoves  of  960  sq.  ft. 
each.  The  height  from  the  floor  to  the  ceiling  of  the  dome 
is  50  ft.  A  very  large  central  fixture  for  indirect  lighting 
IS  suspended  beneath  the  rlome.  It  contains  twenty  250- 
watt  lamps,  each  provided  with  a  concentrating  reflector. 
This  fixture  is  7  ft.  in  diameter  and  over  7,'/>  ft.  deep  and 
is  one  of  the  largest  indirect-lighting  fixtures  ever  installed. 
It  is  lowered  by  a  windlass  for  cleaning  or  replacing  the 
lamps.  In  the  side  alcoves,  if  they  may  be  called  such, 
there  are  a  number  of  other  indirect-lighting  fixtures,  some 
containing  five  loo-watt  lamps  and  some  containing  six 
lamps  of  the  same  size.  The  reflectors  in  all  cases  are  of 
glass  and  of  the  concentrating  type,  silver-jjlatcd  and  with 
corrugated  surfaces. 

Tests  have  been  made  in  this  church  to  determine,  if 
possible,  the  efficiency  of  the  installation,  that  is,  the  per- 
centage of  the  total  lumens  available  at  a  plane  30  in.  from 
the  floor  to  the  total  lumens  produced  by  the  lamps.  Photo- 
metric measurements  were  made  at  eighteen  stations  and 
corrected  for  lamp  voltage.  The  efficiency,  subject  to  some 
possible  further  corrections,  was  stated  to  be  26.3  per  cent. 
Taking  the  main  auditorium  under  the  dome  and  the  single 
large  fixture,  the  efficiency  of  the  lighting  was  figured  out 
at  33.4  per  cent.  The  results,  however,  are  approximate. 
The  energy  consumption  was  about  2.36  watts  per  square 
foot  with  all  the  lights  on,  and  about  1.45  watts  with  only 
the  lamps  in  the  central  fixture  burning.  However,  these 
figures  refer  to  an  assumed  pressure  of  117  volts.  Actually, 
the  instrument  readings  show^ed  loi  volts  at  the  time  of 
the  test,  so  that  the  energy  consumption  with  all  lamps 
burning  was  1.76  watts  per  square  foot,  and  i.2i  watts  with 
only  the  central  fixture  in  use. 

The  church  of  the  North  Chicago  Hebrew  Congregation 
has  a  barrel  ceiling  with  galleries  on  each  side.  The  prin- 
cipal lighting  consists  of  lOO-watt  lamps  in  twenty-six  in- 
dividual helmet  reflectors  concealed  in  a  cove  at  the  spring- 
ing point  of  the  arch  of  the  ceiling  on  each  side.  There 
are  thus  fifty-two  helmet  reflector  lamps  in  all.  Under 
the  galleries  there  are  six  indirect-lighting  fixtures,  each 
inclosing  five  loo-watt  lamps.  The  distance  from  the  floor 
to  the  highest  point  of  the  ceiling  is  52  ft.,  and  the  height 
of  the  ceiling  under  the  galleries  is  30  ft.  Preliminary 
tests  on  a  117-volt  basis  show  great  uniformity  of  lighting. 
About  2.5  ft.-candles  was  recorded  at  the  hight  point  of  the 
curve.  In  both  of  these  church  installations  the  congre- 
gations are  well  satisfied  and  there  is  no  complaint  as  to 
reading  in  the  pews. 

The  Glen  Ellyn  village  ball  is  a  pure  white  interior,  fur- 
nishing ideal  conditions  for  indirect  lighting.  Here  there 
is  a  15-ft.  curved  ceiling  sloping  to  12  ft.  on  the  sides. 
Three  fixtures  are  installed  on  a  central  line,  each  contain- 
ing seven  roo-watt  lamps  and  hanging  60  in.  from  the  ceil- 
ing. The  room  is  40  ft.  by  60  ft.  On  a  iio-volt  basis  the 
average  ft.-candles  was  found  to  be  about  4.45  at  an  energy 
consumption  of  0.87  watt  per  square  foot. 

Mr.  Arthur  J.  Sweet,  of  Newark,  Ohio,  answering  some 
questions  which  were  asked  as  to  the  relative  efficiency  or 
cost  of  energy  with  direct  as  compared  to  indirect  lighting, 
gave  in  advance  figures  for  some  exhaustive  tests  which 
he  has  been  making,  which  are  to  be  given  in  a  paper  before 
the  society  next  month.  He  said  that  in  a  small  room 
having  a  ceiling  with  -60  per  cent  coefficient  of  reflection 
and  walls  with  40  per  cent  coefficient  of  reflection  the  per- 
centage of  the  lumens  generated  which  are  effective  on  the 
working  plane — that  is,  the  efficiency — is  30  per  cent.  With 
a  direct-lighting  system  giving  equal  uniformity  employing 
prismatic  reflectors  in  the  same  room  the  efficiency  would 
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be  55  per  cent.  I'or  these  concliti(jns,  therefore,  the  ratio 
of  efficiencies  of  the  two  systems  would  be  as  30  to  55. 
With  very  light  walls  and  ceilings  indirect  lighting 
efficiencies  may  go  as  high  as  42  to  45  per  cent.  He  said 
that  his  paper  would  show  that  the  reduction  in  illumination 
by  the  use  of  dark-colored  walls  is  more  than  offset  by  the 
increase  in  visual  acuity  or  ability  to  see  clearly  with  tin- 
darker  walls. 


PROPOSED  WATER-POWER    LEGISLATION  IN 
NEW  YORK. 


The  joint  legislative  committee  appointed  last  year  to  in- 
vestigate and  report  on  problems  of  water  storage  and 
utilization  of  the  available  power  has  presented  its  report 
to  the  New  York  Legislature.  The  committee  recommends 
specifically  three  constitutional  amendments — one  to  permit 
the  flooding  of  as  much  of  the  forest  preserve  as  may  be 
necessary  in  the  construction  of  storage  reservoirs,  one  to 
permit  power  companies  engaged  in  the  transmission  of 
electrical  energy  to  municipalities  to  cross  any  portion  of  the 
forest  preserve  for  proper  compensation,  and  one  declaring 
that  development  of  the  water-power  of  the  State  is  a 
proper  government  function  and  that  the  right  of  eminent 
domain  is  proper  in  connection  with  it.  It  reconmiends 
amendments  to  the  canal  law  and  the  conservation  law  to 
enable  the  State  to  utilize  the  surplus  canal  waters  and 
where  necessary  to  build  power  plants  and  transmission 
lines  for  the  sale  of  hydroelectric  energy,  and  the  enactment 
of  any  other  legislation  necessary  to  carry  out  the  general 
conservation  policy  outlined  in  the  report. 

It  is  recommended  that  whatever  water-power  is  de- 
veloped by  the  State  should  be  sold  at  current  market  rates 
and  not  in  competition.  The  committee  holds  that  the 
State's  water  or  water  rights  should  be  conserved  and  de- 
veloped to  the  maximum  point  of  commercial  efficiency  and 
every  encouragement  should  be  given  to  the  development 
of  individual  rights,  and  that  no  further  grant  of  water- 
power  privileges  or  rights  to  State  water  should  be  given 
except  for  limited  periods  with  provision  for  adequate  com- 
pensation to  the  State.  Revocable  grants  of  water  right> 
heretofore  made  by  the  State  should  be  revoked,  but  "where 
the  grants  of  the  State  have  been  made  absolute  and  with- 
out any  provision  for  their  revocation,  such  rights  should 
be  regarded  as  sacred  and  inviolable."  The  State's  water- 
sheds should  be  improved  and  reservoirs  be  built  at  the 
headwaters  where  conmiercially  practicable  for  the  im- 
pounding of  storm  waters  to  regulate  the  flow  of  rivers. 


PUBLIC   UTILITIES  COMMISSION  PROPOSED    FOR 
DISTRICT  OF  COLUMBIA. 


Two  bills  are  pending  in  Congress  to  confer  upon  the 
commissioners  of  the  District  of  Columbia  the  duties  and 
powers  of  a  public-utilities  commission.  The  first  was  in- 
troduced in  the  Senate  by  Senator  (iallinger.  of  New 
Hampshire,  on  Dec.  14,  191 1,  and  the  second  in  the  House 
of  Representatives  by  Congressman  Oldfield,  of  Arkansas, 
a  week  later.  The  bills  are  similar,  but  differ  in  some  par- 
ticulars. The  commissioners  of  the  District  have  approved 
the  Gallinger  bill,  except  that  they  object  to  having  all  the 
expenses  of  the  commission  (about  $40,000  a  year)  paid 
from  the  revenues  of  the  District.  They  ask  Congress  to 
assume  half  the  expense.  As  analyzed  by  the  District 
commissioners,  the  essential  differences  between  the  hills 
are  as  follows: 

"The  Senate  bill,  Section  6.  adopts  in  a  modified  form  the 
Maryland  provision  for  valuation.  The  House  bill.  Sec- 
tions 6  and  7,  adopts  the  Wisconsin  provision.  According 
to  the  Senate  bill  the  'fair  value'  is  to  be  ascertained. 

"The  House  bill   requires  that  there  be   ascertained,   in 


addition  to  the  fair  value,  the  investment  cost  and  the  cost 
of  reproduction.  Now,  the  Supreme  Court  has  declared 
that,  among  other  elements  entering  into  the  fair  value 
which  it  states  is  "the  basis  of  all  calculations  as  to  the 
reasonableness  of  rates,'  are  the  original  cost  of  construc- 
tion and  "the  present  as  compared  with  the  original  cost  of 
(.onstruction.'  In  other  words,  it  would  seem  that  the  Senate 
and  Mouse  bills  attain  the  same  end  in  the  matter,  although 
by  slightly  different  methods.  The  House  bill  has  the  advan- 
tage of  being  more  specific;  the  Senate  bill  has  the  advan 
tage  of  greater  elasticity. 

"With  respect  to  stock  and  bond  issues,  again  it  may  be 
^ai(l  that  the  House  bill  adopts  the  Wisconsin  provision 
and  is  very  specific.  The  Senate  bill,  though  less  specific 
as  to  the  manner  of  control,  appears  to  confer  upon  the 
commission  ample  power  to  exercise  all  control  that  the 
House  bill  contemplates." 

One  of  the  most  interesting  provisions  of  the  House  bill 
is  the  last  section,  which  reads  as  follows:  "It  shall  be 
the  duty  of  the  commission  in  fixing  and  determining  rates, 
in  directing  extensions  and  improvements,  and  in  general 
when  making  requirements  under  the  provisions  of  this 
act  that  involve  expenditures  by  or  lessen  the  receipts  of 
public  utilities,  and  notwithstanding  any  other  of  the  pro- 
visions of  this  act,  having  in  mind  the  public  interest,  to 
require  the  utmost  of  the  public  utility  that  will  not  trench 
upon  its  constitutional  right  to  earn  a  fair  net  return  upon 
the  fair  value  of  its  property  used  for  the  convenience  of 
the   public." 

The  definition  of  the  term  "electrical  corporation"  in  both 
bills  is  of  interest.  Such  a  corporation  is  held  to  include 
every  person  or  corporation  or  receiver  controlling,  op- 
erating or  managing  any  electric  plant  in  the  District,  in- 
cluding any  hydroelectric  plant,  "except  where  electricity 
is  made,  generated,  produced  or  transmitted  by  a  private 
person  or  private  corporation,  on  or  through  private  prop- 
erty, solely  for  its  own  use  or  the  use  of  its  tenants,  and 
not  for  sale  to  or  for  the  use  of  others."  This  definition 
would  bring  most  of  the  "block  lighting"  plants  in  large 
cities  under  regulation. 


INVESTIGATION  OF  DEMAND  INDICATORS  IN 
MASSACHUSETTS. 


The  Massachusetts  Gas  and  Electric  Light  Commission 
has  issued  an  exhaustive  report  to  the  Legislature  upon 
the  subject  of  demand  indicators,  as  provided  by  a  recent 
enactment.  The  object  of  the  investigation  was  to  deter- 
mine the  expediency  of  use  of  such  apparatus.  Prof.  P.  A. 
Laws,  of  the  Massachusetts  Institute  of  Technology,  was 
retained  by  the  board  to  make  an  examination  into  and 
report  upon  the  mechanical  and  technical  features  of  these 
appliances  and  a  series  of  tests  of  Wright  demand  indi- 
cators, which  are  largely  used  by  the  Kdison  Electric  Illu- 
minating Company  of  Boston.  It  appeared  that  sixty-nine 
companies  and  twenty-three  municipalities  had  no  demand 
indicators  in  use  on  June  30,  1911.  Twelve  companies  and 
four  municipalities  had  11,613  demand  indicators  in  service 
on  that  date,  and  of  these  10,745  were  owned  by  the  Boston 
Edison  company.  Of  the  indicators  in  use.  11,447  were  of 
the  Wright  type,  ninety-five  were  of  the  Ingalls  relay  type, 
and  seventy-one  of  the  General  Electric  type.  The  board 
considered  the  so-called  excess  indicators  used  in  residence 
lighting  as  without  the  scope  of  the  inquiry.  Of  the  organi- 
zations using  demand  indicators,  ten  reported  that  these 
appliances  were  tested  before  being  installed.  The  Boston 
Edison  company  tests  before  installation  and  returns  25 
per  cent  of  the  instruments  yearly  to  its  laboratory  for 
verification  and  repairs.  Last  year  this  company  tested 
2830  indicators  in  regular  routine  and  made  a  total  of 
4184  tests. 
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riie  tests  oi  rrolcssoi"  La\\.>  covcitil  eiglity-onc  VVrij^lit 
indicators  of  from  5-ainp  to  300-amp  raliny.  A{  Ju  per 
cent  load  44.5  per  cent  of  tlie  indicators  registered  liiyli, 
tile  average  excess  being  13.5  per  cent;  30.9  per  cent  regis- 
tered low.  ami  J4.7  per  cent  were  correct.  The  average 
excess  registration  of  indicators  that  registered  correctly 
and  too  iiiiich  was  8.7  per  cent.  That  is,  of  the  indicators 
tested  at  43  per  cent  load  fifty-eight  were  correct,  111  teen 
were  too  high  and  eight  too  low,  and  at  yo  per  cent  sixty-six 
were  correct,  eleven  too  high  ami  four  too  low,  assuming  a 
reading  within  5  per  cent  to  class  an  indicator  as  being 
correct. 

All  iiniiuriaiu  part  of  the  board's  report  ileals  with  the 
relation  of  the  demand  indicator  to  dilferential  rates.  The 
commission  points  out  that  there  is  no  occasion  for  the  use 
of  such  apparatus  except  to  secure,  through  the  relation  ol 
consumption  to  demand,  prices  lower  than  the  standard  or 
ordinary  prices  charged  by  the  company.  The  board  infers 
that  70  per  cent  of  the  Boston  lulison  company's  customers 
must  pay  the  maximum  net  price  and  therefore  cannot  take 
advantage  of  the  ditferential  rates.  The  large  majority  of 
customers  are  dependent  on  the  companies  for  their  supply, 
but  are  not  directly  interested  in  the  demand  indicator  ex- 
cept as,  by  its  use  or  by  the  prohibition  or  restriction 
thereof,  a  lower  maximum  price  for  electricity  may  be 
secured  to  them.  In  1908,  after  an  investigation  of  the 
Boston  Edison  rates,  in  the  course  of  which  the  demand 
system  was  fully  explained  and  discussed,  the  board,  while 
unable  to  accept  the  company's  theory  in  justification  of 
differential  rates,  recognized  the  commercial  necessity  in 
the  present  development  of  the  industry  of  making  prices 
for  large  or  long-hour  users  of  electricity,  whether  for 
lighting  or  motor  service,  sufficiently  low  to  attract  busi- 
ness. 

The  problem  before  the  company  was  to  increase  its 
output  without  a  proportionate  increase  in  investment.  The 
board  at  that  time  made  no  recommendations  as  to  the 
differential  features  of  the  company's  schedules,  but  "per- 
mitted a  continuance  of  certain  differences  in  prices,  not  as 
a  permanent  policy,  but  until  the  uniform  rate  recommended 
can  from  time  to  time  be  safely  reduced  so  low  as  to  be  in 
itself  an  encouragement  to  the  unrestricted  use  of  elec- 
tricity for  all  purposes."  In  the  present  report  the  com- 
mission states  that  it  has  found  no  sufficient  reason  for 
changing  these  views  and  that  it  has  pursued  the  policy  of 
forcing  reductions  in  the  maximum  prices  at  which  any 
person  in  the  territory  occupied  by  any  company  may  be 
supplied  with  electricity  for  any  use.  At  the  same  time  it 
has  as  consistently  declined  either  to  direct  changes  in,  to 
indorse  or  to  condemn  diff'erential  prices  offered  by  the 
companies,  and  has  insisted  only  that  all  prices  shall  be 
open  to  all  who  may  apply  for  service  and  that  special  and 
secret  rates,  direct  or  indirect  rebates  or  preferences  shall 
be  discontinued.  The  central-station  interests  seem  agreed 
upon  the  present  necessity  for  differential  rates  and  yet 
there  is  no  general  agreement  among  them  as  to  the  theory 
or  practice  upon  which  the  making  of  such  rates  should  be 
based. 

The  board  believes  that  experience  is  as  yet  insufficient 
for  reaching  any  final  conclusion  as  to  the  expediency  of 
prohibiting  or  restricting  differential  rates.  "The  use  of 
demand  indicators  should  therefore  not  be  prohibited  or 
restricted,  although  the  board  is  emphatically  of  the  opinion 
that  it  is  not  in  the  public  interest  that  any  legislative 
sanction  shall  be  given  to  differential  rates."  The  report 
closes  with  the  recommendation  that  the  jurisdiction  of 
the  board  be  extended  to  cover  demand  indicators,  so  that 
the  provisions  of  the  statutes  by  which  a  customer  of  an 
electric-lighting  company  may  apply  to  the  commission  for 
testing  may  be  utilized  in  relation  to  such  indicators  with 
a  penalty  for  discovered  inaccuracies  in  the  reading.  The 
full  report  will  in  the  near  future  be  printed  as  a  public 
document. 


PUBLIC-UTILITY     LEGISLATION     IN     WISCONSIN 
DURING  1911. 


The  Wisconsin  Legislature  of  191 1  passed  a  number  of 
public-utility  measures,  many  of  the  popular  type,  which 
must  be  tested  by  future  experience.  A  review  of  this 
mility  legislation  was  given  by  .Mr.  Arthur  W.  Lairchild, 
attorney,  Milwaukee,  before  the  Wisconsin  h'kctrical  Asso- 
ciation at   Milwaukee,  Jan.   18. 

(  hapter  596  altered  and  amended  all  franchises,  licenses 
and  permits  granted  before  July  11,  1907,  to  be  "indetermi- 
nate permits"  within  the  terms  and  meaning  of  the  public- 
utilities  law  and  subject  to  the  terms  of  that  law.  The 
effect  of  this  measure  on  the  financing  of  utilities  is  prob- 
lematical, although  investors  generally  are  expected  to  feel 
that  their  money  is  .safe  under  such  permits.  The  con- 
stitutionality of  this  act  is  still  a  matter  of  discussion  and 
doubt,  although  certain  recent  tendencies  in  the  Wisconsin 
courts  indicate  that  it  will  be  sustained.  Chapter  652  was 
the  "water-power  act,"  which  has  attracted  the  lively  in- 
terest of  many  operators  in  the  State.  The  question  of  its 
validity  is  now  under  advisement  by  the  Supreme  Court. 
The  decision  when  rendered  will  be  of  great  moment,  fix- 
ing the  rights,  interests  and  responsibilities  of  water- 
power  owners  and  users.  Chapter  217,  arising  out  of  a 
situation  at  Green  Bay,  declares  that  no  franchise  or  in- 
determinate permit  shall  be  declared  invalid  following  the 
surrender  of  the  utility  property  in  good  faith  and  provided 
that  the  franchise  was  not  improperly  obtained.  Chapter  14 
was  designed  to  correct  a  situation  at  Kenosha  and  pro- 
vides that  heat,  light,  water  and  power  franchises  granted 
by  virtue  of  an  ordinance  prior  to  the  passage  of  the  act 
shall  be  confirmed.  The  so-called  stock  and  bond  law, 
Chapter  593,  declares  that  the  power  to  create  liens  on 
public-utility  properties  is  a  special  privilege  with  right  of 
regulation  by  the  State.  It  defines  purposes  for  which  all 
bond  and  stock  issues  shall  be  made  and  requires  stock  to 
be  issued  only  for  money,  labor  or  property  at  its  true 
money  value  as  appraised  by  the  commission.  No  issue 
may  be  made  without  authority  of  the  commission.  The 
manner  of  sale  of  bonds  and  notes  is  also  prescribed. 
Chapter  532  modifies  the  earlier  provision  that  every  stock- 
holder of  a  corporation  is  entitled  to  a  vote  for  each  share 
of  stock,  permitting  cumulative  voting  to  assure  minority 
representation  among  the  directors.  The  Wisconsin  Su- 
preme Court  has  left  undetermined  the  validity  of  that 
section  of  the  income-tax  law  providing  for  the  taxation 
of  incomes  of  non-residents  derived  from  resources  in  the 
State,  as  well  as  taxation  of  interstate  business,  etc.  Chap- 
ter 274  gives  the  common  council  or  trustees  of  any  city 
or  village  authority  to  change  the  license  fees  imposed  for 
operating  interurban  lines  through  the  city  limits,  provided 
the  license  fee  is  not  changed  oftener  than  once  in  five 
years.  Chapter  611  provides  that  the  property  rights,  fran- 
chises and  real  estate  used  in  utility  businesses  are  taxable 
as  personal  property  as  a  single  item.  Chapter  612  applies 
to  auxiliary  light,  heat  and  power  services  operated  by 
street-railway  companies  in  connection  with  their  own 
businesses,  taxing  these  as  a  unit  with  the  railway  and  at 
the  State  rate.  Little  legislation  was  enacted  relating  to 
public-utility  service  in  191 1,  since  such  complaints  can  be 
remedied  by  the  railroad  commission.  In  one  case,  how- 
ever, the  Legislature,  in  order  to  grant  relief,  has  con- 
sidered itself  wiser  than  the  commission  of  its  creation  and 
has  legislated  generally  for  all  conditions.  Chapter  123 
provides  that  in  case  of  accident  no  statement  signed  by 
the  injured  party  within  seventy-two  hours  of  the  time  of 
injury  shall  be  used  as  evidence  against  him.  Chapter  480 
provides  that  no  settlement  or  adjustment  of  an  injury  case 
shall  after  the  case  has  been  brought  to  court  be  made 
without  the  approval  of  the  attorney  for  the  plaintiff. 
Chapter  469  requires  that  all  employers  of  four  or  more     ^^ 


persons  shall  keep  a  record  of  all  accidents  causing  death 
or  injury. 

The  most  important  act  from  the  cm])loyees'  standpoint 
passed  by  the  191 1  Legislature  was  the  workmen's  com- 
pensation act  and  the  creation  of  an  industrial  commission. 
As  outlined  by  the  Hon.  C.  H.  Crownhart,  chairman  of  the 
commission,  before  the  Wisconsin  convention,  employers 
who  elect  to  come  under  this  act  agree  to  pay  injured 
employees  during  the  term  of  their  disability  65  per  cent 
of  their  ordinary  wage.  In  case  of  total  disability  this 
payment  is  continued  six  years,  and  in  event  of  death  an 
equivalent  amount  is  awarded  the  dependents  of  the  victim. 
The  65  per  cent  factor  was  aimed  to  prevent  malingering 
or  pretense  of  disability,  since  the  employee  suffers  a  loss 
of  one-third  and  the  employer  of  two-thirds  of  the  amount 
of  wage.  This  provision  will  also  make  for  the  use  of 
greater  care  and  safe  working  conditions  on  the  part  of 
both.  In  addition  the  employer  is  required  to  pay  "first 
aid"  medical  services  during  ninety  days  following  the  in- 
jury, insuring  proper  medical  attention.  Employers  who 
refuse  to  come  under  the  terms  of  the  new  law  suffer 
in  case  of  suit  the  removal  from  their  defences  of  the 
pleas  of  fellow  servant  and  assumed  risk. 


Proposed  Indiana  Public   Utilities  Commission. 


A  public  utiHties  law  is  being  considered  in  Indiana. 
Governor  Marshall  of  that  State  says  that  study  of  the 
public  utilities  laws  in  those  states  where  most  progress 
has  been  made  has  convinced  him  that  instead  of  creating 
a  separate  commission  to  have  supervision  of  public  utilities 
Indiana  should  enlarge  the  powers  of  its  Railroad  Commis- 
sion to  include  such  supervision.  Governor  Marshall  said 
that  work  formerly  done  by  the  commissioners  or  left  un- 
done is  now  referred  to  expert  employees.  With  a  law 
properly  enacted,  giving  the  commission  increased  power, 
and  with  the  employment  of  experts  to  go  into  the  ques- 
tions involved  in  pu])lic  utility  control,  there  is  no  reason 
why  the  Railroad  Commission  could  not  attend  to  the  ad- 
ministration of  the  law  at  less  expense  than  a  separate 
utilities  conmiission. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


NEW  YORK   COMMKSSIO.V. 

The  Public  Service  Commission,  Second  District,  has 
closed  upon  its  records  the  complaint  of  the  president  and 
trustees  of  the  village  of  Lowell  against  the  Black  River 
Telephone  Company  as  to  telephone  rates  in  that  village. 
As  a  result  of  negotiations  conducted  by  the  commission  a 
satisfactory  schedule  of  rates  has  been  put  into  effect. 

Hearings  were  continued  before  Commissioner  Maltbie 
of  the  First  District  on  Jan.  29.  upon  the  complaint  of  cer- 
tain organizations  of  stationary  engineers  in  New  York 
City  that  discriminatory  rates  are  given  by  the  New  York 
Kdison  Company  to  large  users  of  energy.  Counsel  for  the 
complainants  resumed  his  questioning  of  the  auditor  of  the 
central-station  company  upon  the  policy  of  the  company  as 
regards  conjunctional  service,  asking  whether  the  witness 
would  approve  contracts  for  service  in  several  hypothetical 
cases.  After  objection  of  counsel  for  the  Edison  company 
to  these  questions  on  the  ground  that  they  were  not  matters 
of  fact  was  overnded,  tlie  witness  stated  his  inability  to 
pass  judgment  upon  any  contract  until  he  had  seen  it,  and 
throughout  his  examination  was  unable  to  give  any  informa- 
tion concerning  the  company's  methods  and  affairs  not  al- 
ready a  matter  of  public  knowledge.  The  general  inspector 
and  general  contract  agent  of  the  company  was  called  and 
was  asked   to  define  the  attitude  of  the   company  toward 


break-down  service,  and  tu  explain  whether  a  contract  with 
the  owner  of  a  private  plant  who  might  wish  to  charge 
storage  batteries  from  the  mains  of  the  central-station  com- 
pany, in  order  to  help  the  plant  on  peak  load,  would  come 
within  the  break-down  classification.  This  question  was 
answered  in  the  affirmative.  The  hearing  was  adjourned 
until   I'cb.   I. 

.NEW    JERSEY    CO.\I -MISSION. 

The  Board  of  Public  Utility  Commissioners  of  New 
Jersey  has  filed  a  memorandum  defining  its  position  with 
respect  to  a  minimum  charge  for  electric-lighting  service. 
The  board  has  given  consideration  to  the  following  allega- 
tions contained  in  complaints  received  by  it : 

( I )  That  a  minimum  charge  is  unnecessary  and  unrea- 
sonable and  should  not  be  made;  (2)  that,  if  imposed  at  all, 
it  should  be  made  by  the  year  and  not  by  the  month ; 
(3)  that  it  should  not  be  made  when  the  service  is  not 
needed,  as  when  a  residence  is  closed  temporarily  during 
the  sunmier  months.  The  third  point  at  issue  applies  to 
service  furnished  at  seashore  or  other  sunmier  resorts  where 
dwellings  are  closed  for  from  six  to  eight  months  in  the 
year. 

The  conclusions  of  the  board  are  that  the  exaction  of  a 
minimum  charge  is  a  reasonable  regulation  for  an  electric- 
lighting  company  to  make;  that  the  making  of  this  charge 
by  the  month  is  just  and  reasonable  and  is  really  more 
equitable  than  if  the  charge  were  made  by  the  year ;  that  a 
charge  of  $1  per  month  "per  plant  or  installation"  is  just 
and  reasonable,  but  that  a  charge  of  $1  per  meter  is  exces- 
sive where  more  than  one  meter  is  installed.  A  minimum 
charge  of  50  cents  per  meter  per  month  is  not  considered 
excessive  or  unreasonable  for  each  additional  meter  in- 
stalled on  the  same  premises  for  the  same  customer,  sup- 
plied through  the  same  service.  Where  a  customer  requests 
that  service  be  discontinued  for  a  period  of  at  least  one 
month  or  more  the  minimum  charge  should  be  waived  dur- 
ing such  period.  Where  a  customer  requires  service  for  a 
limited  period  only  a  reasonable  charge  may  be  made  for 
the  work  of  connecting  and  discontinuing  the  service  at 
the  beginning  and  the  end  of  the  short  period.  Rules  and 
regulations  concerning  service  and  all  information  in  re- 
gard to  rates  and  rate  schedules  should  be  available  to  the 
present  or  prospective  customer.  The  minimum  charge  is 
regarded  as  part  of  the  rate  schedule  and  should  be  in- 
corporated with  such  schedule  whenever  it  is  compiled  for 
examination  by  the  public. 

Accompanying  this  memorandum  is  another  filed  by  the 
board  dealing  with  the  minimum  charge  for  electric  energy. 
The  board  does  not  regard  a  minimum  charge  of  50  cents 
per  horse-power  per  month  as  excessive  or  unreasonable, 
and  further  determines  that  a  minimum  charge  for  electric 
power  service  of  $1  per  month  is  likewise  not  excessive  or 
unreasonable. 

These  conclusions  are  ammunced  I)y  the  board  as  de- 
fining its  position  in  general.  In  special  cases  where  pecu- 
liar local  conditions  exist  the  board's  position  would  be 
modified  to  suit  such  cases,  upon  reasonable  ground  for 
such  modification  being  shown. 

A  hearing  has  been  held  on  a  complaint  against  the 
Cinnaminson  Electric  Light  Company  in  regard  to  alleged 
failure  to  supply  service  in  Riverton.  This  hearing  was 
adjourned  for  two  weeks  with  the  understanding  that  an 
attempt  would  be  made  by  the  company  to  secure  permis- 
sion to  erect  the  necessary  poles  and  wires  to  supply  service 
in  the  district  in  which  the  complainant  lives. 

On  Jan.  30  the  board  called  a  hearing  on  the  complaint 
of  the  Board  of  Commissioners  of  Raritan  against  the 
Public  Service  Electric  Company.  The  complainant  alleges 
that  the  Public  Service  Electric  Company  is  supplying 
lighting  service  to  the  town  of  Raritan:  that  the  contract 
under  which  such  service  was  heretofore  supplied  expired 
on  Sept.  I  :  that  the  company  refuses  to  renew  the  contract 
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upon  llic  Icnii.s  ami  coiiililiuiis  ui  llic  uUI  coiiUMcl,  but 
insists  upon  an  increased  rate.  The  I'liblic  Service  Liectric 
Company  admits  the  above  statements,  but  claims  that  the 
terms  upon  which  it  olTcrs  to  renew  its  contract  are  in 
acconlance  with  slanchird  rates  for  service  of  similar  kind, 
that  such  rates  are  not  higher  than  those  made  to  other 
numicipahtics  for  the  same  tyi)e  of  service,  and  tliat  llie 
rates  are   reasonable. 

WlSrONSl.N     COMMISSION. 

During  the  nionth  of  November  the  Kenosha  (ias  61:  Liec- 
tric Company  fded  with  the  conunission  an  amendment  to 
its  rate  schedule  for  conunercial  electric  lighting  in  the 
city  of  Kenosha  which  provided  for  rates  considerably 
lower  than  those  previously  in  effect.  The  Kenosha  l-llec- 
tric  Railway  Company,  a  com[)eting  electric  utility  of 
Kenosha,  subseiiuently  tiled  a  petition  praying  that  reason- 
able minimum  rates  and  charges  for  commercial  electric 
lighting  and  power  service  in  Kenosha  be  established,  and 
that  the  Kenosha  Gas  &  Electric  Company  be  forbidden  to 
furnish  any  service  at  the  rates  provided  for  by  its 
amendatory  schedule.  The  petitioner  alleged  that  the  new 
rates  of  the  respondent  were  insufficient  and  unreasonable 
and  that  the  reduction  was  made  for  the  sole  purpose  of 
commencing  a  rate  war  against  the  petitioner  and  injuring 
its  business  by  depriving  it  of  customers.  hVom  the  hearing 
and  from  subsc([uent  investigations  it  was  apparent  to  the 
commission  that  the  reasons  for  the  reductions  were  to  be 
found  in  those  motives  which  usually  actuate  such  com- 
panies when  they  enter  upon  rate  wars.  The  respondent's 
original  net  rates  ranged  from  n.4  cents  per  kw-hour  for 
the  first  50  kw-hours  used  per  month  to  5.7  cents  for  the 
fourth  100  kw-hours  per  month,  with  a  rate  of  3.8  cents  for 
all  over  600  kw-hours  per  month.  The  amended  rate 
schedule  provided  for  a  rate  of  5.7  cents  for  the  first  400 
kw-hours  per  month  and  a  rate  of  2.97  cents  for  all  in  ex- 
cess of  this  amount.  This  schedule  is  considerably  lower 
than  the  schedule  of  rates  charged  for  like  service  by  the 
petitioner. 

From  an  analysis  of  the  respondent's  operating  expenses 
for  the  year  ended  June  30,  191 1,  it  appeared  that  the 
average  cost  per  kw-hour  of  the  commercial  lighting  energy 
sold  during  the  year,  including  no  allowance  for  interest 
on  the  investment  and  an  insuflficient  depreciation  charge, 
amounted  to  about  6  cents,  or  to  a  somewhat  greater 
figure  than  the  company  would  receive  under  its  new  rate 
schedule.  The  actual  costs,  excluding  interest,  as  deter- 
mined by  the  commission,  varied  from  10.73  cents  per  kw- 
hour  for  the  first  hour  of  daily  use  to  3.86  cents  for  ten 
hours'  daily  use.  The  commission  held  that  the  new  rates 
are  not  only  so  low  as  hardly  to  cover  operating  expenses, 
but  are  so  made  up  as  to  be  discriminatory  as  between 
long  and  short-hour  users ;  that  business  and  public  interests 
demand  that  the  rates  complained  of  be  temporarily  altered 
by  being  raised  to  a  somewhat  higher  level  and  there  main- 
tained until  the  investigation  as  to  reasonable  electric  rates 
in  Kenosha  now  pending  before  the  commission  has  been 
completed.  The  respondent  was  ordered  to  discontinue  its 
amended  schedule  of  rates  and  either  to  reinstate  the  former 
schedule  or  to  substitute  therefor  the  rates  temporarily 
provided  by  the  commission,  which  rates  are  substantially 
the  same  as  the  ones  which  are  now  being  charged  by  the 
petitioner. 

OHIO    COMMISSION. 

The  application  of  the  Cleveland  Electric  Illuminating 
Company  for  permission  to  issue  $1,500,000  stock,  to  be 
sold  at  par,  and  $1,500,000  bonds,  to  be  sold  at  97^,  has 
been  granted.  This  company  is  contemplating  extensions 
to  its  new  plant  and  transmission  system,  as  well  as  other 
improvements,  and  the  proceeds  of  the  sale  of  these  securi- 
ties will  be  used  for  that  purpose.  The  city  administration 
of  Cleveland  asked   for  a  formal  hearing  before  the  com- 


mi.ssiiju  be  lore  anliionl)  was  granted  to  issue  the  securities, 
but  the  officials  failed  to  appear  and  enter  objections.  It  is 
believed  they  intended  to  fight  the  issue  because  of  the 
effect  that  further  enlargements  and  improvements  might 
have  upon  the  nnmicipal  plants. 

MAKVI.ANI)    COMMISSION. 

Ceneral  ((nmsel  William  Cabell  Bruce  has  advised  the 
commission  to  grant  a  hearing  upon  the  complaint  of  the 
Baltimore  l-llectrical  Sujjply  Company  against  the  Con- 
solidated Gas,  Electric  Light  &  Lower  Company  regarding 
the  wiring  of  houses  and  the  sale  of  electrical  appliances  by 
the  latter.  The  Baltimore  Electrical  Supply  Company  has 
requested  the  commission  to  grant  it  a  hearing  with  counsel 
to  determine  if  the  electric  company  has  the  right  under  its 
charter  to  engage  in  the  business  mentioned,  saying  that 
the  company  is  doing  work  at  figures  with  which  the 
independents  are  unable  to  compete.  Subsequently  other 
electrical  companies  indorsed  the  stand  taken  by  the  Balti- 
more Electrical  Supply  Company. 

The  Consolidated  Gas,  lilectric  Light  &  Power  Company 
last  week  sought  permission  from  the  conmiission  to  rear- 
range the  application  of  funds  raised  on  bond  and  common- 
stock  issues  amounting  to  more  than  $2,000,000  during 
1 9 ID.  At  the  time  of  the  issuance  of  the  stock  and  bonds 
the  company  declared  that  it  desired  to  invest  $735,000  of 
a  $1,500,000  common-stock  issue  for  the  redemption  of 
prior-lien  preferred  stock  and  $765,000  for  the  extension 
and  improvement  of  its  plants  and  the  purchase  of  addi- 
tional property.  Two  bond  issues  of  $844,000  and  $60,000 
each  were  also  to  be  used  in  the  improvement  of  the  com- 
pany's physical  facilities.  In  the  new  application  of  the 
funds  the  corporation  declares  that  the  money  will  be 
invested  in  the  improvement  of  its  properties,  but  desires 
to  reapportion  the  amounts  expended  on  various  parts  of 
its  system. 


Current  News  and  Notes. 


New  England  Section,  I.  E.  S. — At  the  January  meet- 
ing of  the  New  England  Section  of  the  Illuminating  Engi- 
neering Society  the  general  subject  for  discussion  was  the 
artificial  production  of  daylight.  Papers  on  the  subject  by 
Messrs.  C.  H.  Sharp,  P.  S.  Millar,  H.  E  Ives  and  R.  B. 
Hussey  were  read  and  discussed.  Among  those  who  took 
part  in  the  discussion  were  Prof.  H.  E.  Clifford,  Mr.  V.  R. 
Lansingh,  Dr.  A.  E.  Kennelly,  Prof.  W.  E.  Wickenden  and 
Dr.   Louis  Bell. 

Michigan  Association  Convention  Cruise. — The  Mich- 
igan Electric  Association,  which  has  become  affiliated  with 
the  National  Electric  Light  Association  as  the  Michigan 
Section,  will  hold  another  convention  cruise  this  year,  leav- 
ing Port  Huron,  Friday,  June  21,  for  a  sail  through  Lake 
Huron  and  Georgian  Bay  on  the  Northern  Navigation  Com- 
pany's steamship  Majestic.  The  first  stop  will  be  at  Pen- 
tang,  on  Georgian  Bay,  from  which  point  a  smaller  vessel 
will  convey  the  party  through  the  Thirty  Thousand  Islands. 
At  Parry  Sound  on  Saturday  evening,  when  the  big  boat 
will  be  rejoined,  a  dance  will  be  held  at  the  hotel,  and  on 
Sunday  morning  a  daylight  cruise  will  be  made  from  Kil- 
larney  through  St.  Mary's  River  to  the  "Soo."  Mackinac 
Island  will  also  be  visited,  the  return  trip  ending  at  Port 
Huron  Tuesday  afternoon.  All  sessions  and  convention 
proceedings  will  be  hetd  on  board  the  boat.  More  than  100 
electrical  men  and  their  wives  enjoyed  the  1911  cruise  of 
the  Michigan  Association  through  Lake  Michigan  to  the 
"Soo,"  and  a  larger  attendance  is  expected  this  year.  Mr. 
Herbert  Silvester,  18  Washington  Boulevard,  Detroit,  is 
secretarv  of  the  Michigan   Section. 
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Meeting  of  National  Electrical  Supply  JoiuiERs' 
Association. — The  annual  meeting  of  the  National  Elec- 
trical Supply  Jobbers'  Association  will  be  held  at  the  llol- 
Icndcn  House,  Cleveland,  Ohio,  Feb.   13-15. 

*  *     * 

Southwestern  Electrical  anu  Gas  Association. — The 
eighth  annual  convention  of  the  Southwestern  Electrical 
and  Gas  Association  will  be  held  at  San  Antonio,  Tex.,  on 
April  25-27.    Mr.  David  G.  Fisher,  3419  Hall  Street,  Dallas, 

is  secretary. 

*  *     * 

Southern  Sons  of  Jove. — The  "rejuvenation"  of  the 
Sons  of  Jove  in  Raleigh,  N.  C,  of  which  note  was  recently 
made  in  these  cohnnns,  will  be  held  on  Saturday  evening, 
Feb.  17,  and  the  indications  are  that  the  attendance  will  be 
large.  Mr.  N.  L.  Walker,  of  Raleigh,  is  statesman  for 
North  Carolina. 

*  *     * 

Million  Subway  Passengers  Daily. — For  the  first  time 
since  the  New  York  subway  was  built  the  average  traffic 
for  an  entire  month  was  more  than  1,000,000  persons  daily 
during  December.  The  tickets  sold  for  twenty-eight  days 
aggregated  28,495,555.  The  subway  traffic  exceeded  the 
combined  traffic  on  all  four  elevated  lines  in  Manhattan  and 
the  Bronx  by  more  than  i, 600,000,  the  total  for  the  four 
elevated  lines  being  26,887,240. 

*  *     * 

Power  Costs. — At  a  meeting  of  the  American  Institute 
of  Electrical  Engineers  on  I'riday  evening,  Feb.  9,  a  paper 
entitled  "A  Method  of  Studying  Power  Costs  with  Refer- 
ence to  Load  Curve  and  Overload  Economies"  will  be  pre- 
sented by  Mr.  G.  L  Rhodes,  of  the  Interborough  Rapid 
Transit  Company.  The  technical  meeting  will  adjourn  at 
10  p.  m.,  after  which  a  smoker  will  be  held  in  the  Institute 
offices  on  the  tenth  floor  of  the  building. 

*  *     * 

Postal  Telegraph  Company  Co-operating  with  Inde- 
pendent Telephone  Service  in  Chicago. — The  Illinois 
Tunnel  Company,  which  operates  the  competing  automatic 
telephone  service  in  Chicago,  announces  an  arrangement 
with  the  Postal  Telegraph-Cab'.e  Company  by  which  the 
automatic  service  may  be  used  to  telephone  to  Postal  re- 
ceiving offices  messages  to  be  sent  by  telegraph.  A  month- 
ly account  will  be  rendered  to  "automatic"  subscribers  for 
telegraph  messages  received  in  this  manner. 

*  *     * 

A.  I.  E.  E. -University  of  Illinois  Smoker. — On  Jan  19 
the  Urbana  Section  of  the  American  Institute  of  Electrical 
Engineers  and  the  Electrical  Engineering  Society  of  the 
University  of  Illinois  held  a  joint  smoker  at  which  more 
than  200  engineers  and  students  were  present.  After  the 
regular  schedule  of  refreshments  and  several  vaudeville 
features,  President  R.  S.  Leese  of  the  society  introduced 
Dr.  E.  J.  Berg,  of  the  University  of  Illinois,  and  Prof. 
Morgan  Brooks,  vice-president  of  the  Institute,  who  gave 
short  talks.  The  smoker  was  highly  commended  by  several 
out-of-town  guests,  and  a  motion  to  make  it  an  annual 
affair  was  agreed  to  by  both  societies. 

*  *     * 

Sons  of  Jove  at  Peoria. — On  Jan.  26  during  the  Peoria 
Electrical  Show  there  was  held  a  "rejuvenation"  of  the 
Sons  of  Jove  under  the  direction  of  Statesman  Henry  N. 
Remington.  Twenty-five  candidates  were  taken  into  the 
light  of  a  better  understanding  of  the  principles  of  elec- 
trical fraternalism.  A  regular  lodge  hall  was  used  for  the 
initiation  ceremonies,  which  were  followed  by  a  dinner. 
Mr.  A.  A.  Gray  was  the  toastmaster,  and  Messrs.  Boole, 
Loring  and  Kearns  told  why  they  belonged  to  the  order. 
At  the  conclusion  Mr.  Remington  received  three  cheers  for 
conducting  a  rejuvenation  that  was  a  credit  not  only  to 
tile  order  but  also  to  himself.  The  degree  team  was  made 
up  as  follows:     Jupiter,  Mr.  F.  R.  Farmer;  Neptune.  Mr. 


A.  A.  Gray;  Pluto,  Mr.  P.  R.  Boole;  Vulcan,  Mr.  J.  W. 
Foster;  Mercury,  Mr.  A.  J.  Selzer;  Hercules,  Mr.  J.  S. 
Jacobson;  Mars,  Mr.  E.  \V.  Kearns;  Apollo,  Mr.  V.  R. 
Despard;  Avrenim,  Mr.  C.  W.  Furtney;  imps,  Messrs.  W. 
P'.  Bischoff  and  R.  \V.  Everson. 

*  *     * 

St.  Louis  N.  E.  L.  A.  Section. — At  the  January  meeting 
of  the  St.  Louis  Section,  National  Electric  Light  Associa- 
tion, Jan.  26,  Mr.  R.  H.  Nicholson  presented  an  illustrated 
paper  describing  the  construction  of  the  Union  Electric 
Light  &  Power  Company's  Ashley  Street  generating  sta- 
tion. Special  attention  was  directed  to  the  building  of  the 
river  wall,  which  was  finally  completed  by  the  Union  com- 
pany engineers  after  two  contractors  had  failed.  "Condi- 
tions Encountered  in  the  Sale  of  Electric  Power  to  Isolated 
Plants"  was  the  subject  of  a  paper  by  Mr.  William  Rose 
before  the  Dec.  27  meeting  of  the  section.  Among  some 
interesting  actual  cost  figures  of  isolated-plant  operation 
Mr.  Rose  pointed  out  an  instance  where  a  steam-flow  meter 
test  showed  that  a  35-hp  engine  could  be  replaced  by  a 
3-hp  electric  motor. 

British  Central-Station  Publicity  Periodical. — The 
Electric  Supply  Publicity  Committee,  which  represents  the 
principal  central  stations  of  Great  Britain,  commenced  on 
Dec.  I  the  publication  of  a  monthly  periodical  called  The 
Journal  of  the  Electric  Supply  Publicity  Committee.  The 
object  of  the  committee,  which  was  organized  about  two 
years  ago,  is  to  advance  the  sale  of  electricity,  and  to  this 
end  it  has  issued  up  to  the  present  about  100  circulars, 
booklets,  etc.,  for  distribution  by  central  stations.  It  has 
also  done  work  through  newspapers,  both  in  an  educational 
way  and  by  advertising.  That  the  work  of  the  body  has 
been  effective  is  evident  from  the  fact  that  to  counteract  its 
influence  the  British  Commercial  Gas  Association  has  been 
organized  and  proposes  to  expend  $125,000  annually  in 
maintaining  the  gas  interest  against  the  inroads  of  elec- 
tricity. 

*  *     * 

Milwaukee  Section.  N.  E.  L.  A. — At  the  monthly  meet- 
ing of  the  Milwaukee  Company  Section,  N.  E.  L.  A.,  Jan. 
25,  Mr.  Egbert  Douglas,  sales  manager,  presiding,  a  paper 
was  read  on  "The  Electric  Vehicle  as  a  Source  of  Revenue 
to  the  Central  Station,"  by  Mr.  Godfrey  H.  Atkin,  manager 
of  the  Chicago  office  of  the  Electric  Storage  Battery  Com- 
pany. Mr.  Atkin  pointed  out  the  growing  use  of  electric- 
pleasure  vehicles  and  trucks,  adding  that  central  stations 
had  not  shown  the  interest  this  off-peak  load  warrants. 
The  paper  was  followed  with  a  talk  by  Mr.  E.  W.  Goedjen, 
of  the  Comonwealth  Edison  Company,  Chicago.  During 
the  meeting  it  was  announced  that  The  Milwaukee  Electric 
Railway  &  Light  Company,  as  agent  for  the  Ranch  & 
Lang  Carriage  Company,  would  actively  push  this  branch 
of  its  business,  having  already  opened  a  public  garage  for 
electric  pleasure  and  commercial  vehicles. 

*  *     * 

Edison's  Electrical  House. — Mr.  Thomas  A.  Edison 
has  developed  a  type  of  voltage  regulator  based  on  the 
principle  of  varying  the  resistance  in  the  delivery  circuit 
in  order  to  keep  the  delivered  voltage  constant  independent 
of  load  fluctuations  and  variations  in  the  supply  voltage. 
It  is  claimed  that  with  the  simplest  possible  isolated-plant 
generator  and  storage-battery  equipment  operated  without 
attention  the  voltage  delivered  is  maintained  within  3  per 
cent  of  normal  at  all  loads.  A  2-kw  gas-engine-driven 
isolated  plant  with  storage-battery  auxiliary  is  now  being 
installed  in  an  "electrical  house"  which  the  inventor  is 
equipping  in  Orange,  N.  J.  The  house  will  be  lighted  with 
forty  lamps  and  provided  throughout  with  domestic  elec- 
trical devices  of  all  kinds,  including  laundry  machines, 
heaters,  cooking  outfits,  refrigerators,  etc.  The  whole  in- 
stallation will  be  placed  in  active  service  during  the  present 
month. 


l^AJK    OK    NkW    I'.NCl.ANI*    CoNVKNTlON.    N.    V..    L.    A. — (  >11 

•iccmiiil  of  the  Boston  Automobile  Show,  which  will  be 
held  ill  the  middle  of  March,  the  annual  meeting  and  con- 
vention of  tlie  New  l'"nylan<l  Section  of  tlie  National  I'.lcc- 
tric  I.if;ht  Association  has  been  postponed  from  Marcli  14 
and  15  to  March  Ji  ami  :i2.  The  place  of  mcetiiif,'.  as 
l)rcviouslv  amioiinci'd,  will  be  the  liniil  Kimball,  Spring- 
field. Mass. 

*     *     * 

VVisioNsiN  Electrical  C'oNTKAcroks. — At  its  convention 
in  Milwaukee,  Jan.  17,  the  Wisconsin  I'Jectrical  Con- 
tractors' Association  elected  Mr.  John  L.  Acker,  of  She- 
boy.ijan.  prcsiilent ;  Mr.  I*".  VV.  IMtman,  J-alrosse,  vice-presi- 
dent; Mr.  George  Knoerr,  Milwaukee,  treasurer,  and  Mr. 
Albert  I'ctcrmann,  Milwaukee,  secretary.  Mr.  A.  I".  Laiif^- 
stedt,  of  Applelon,  was  chosc-n  to  serve  for  three  years  on 
the  board  of  directors,  the  holdover  members  of  which  are 
Messrs.  G.  F.  Rohn  and  F.  W.  Pitman.  The  summer  meet- 
ing of  the  Wisconsin  contractors  will  be  held  in  August  at 
Waupaca  and  Chain-of-Lakes,  Wis.,  where  a  vessel  will  be 
chartered  f<.)r  a  convention  cruise. 


Los  Angeles  A.  I.  E.  E.  Section. — At  the  regular  month- 
ly meeting  of  the  Los  Angeles  Section  of  the  American 
Institute  of  Electrical  Engineers  on  Jan.  23  Mr.  E.  V. 
Porter  presented  a  paper  entitled  "Comments  on  Show- 
Window  Lighting,"  and  Mr.  F.  B.  Lewis  also  read  a  paper 
on  "Practical  Illumination."  The  papers  were  discussed 
by  Messrs.  A.  J.  Kennedy,  F.  S.  Mills  and  R.  H.  Manahan 
and  Profs.  R.  W.  Sorenson  and  A.  W.  Nye.  Professor  Nye 
dwelt  mainly  on  the  eye  ("the  receiving  end,"  as  the  speaker 
put  it).  A  large  glass  and  porcelain  eye  was  shown,  assem- 
bled and  in  parts.  The  effect  of  colors  upon  the  eye  was 
also  explained  and  illustrated  by  stereopticon  views. 
*     *     * 

Dinner  of  New  York  Section,  I.  E.  S. — Preceding  the 
meeting  of  the  New  York  Section  of  the  Illuminating 
Engineering  Society  to  be  held  at  8:15  p.  m.  on  Feb.  8  in 
the  Engineering  Societies  Building  an  informal  dinner  will 
be  served  at  Keene's  Chop  House,  66  West  Thirty-sixth 
Street,  beginning  at  6  o'clock.  It  is  hoped  that  this  din- 
ner will  be  attended  by  a  large  number  of  those  who 
will  attend  the  meeting  and  that  the  social  element  thereby 
introduced  will  prove  of  much  benefit  to  the  section.  The 
paper  of  the  evening  will  be  entitled  "Choice  of  Reflector: 
Its  Influence  on  Illumination  Efficiency  and  Depression 
of  Visual  Function,"  by  Messrs.  A.  J.  Sweet  and  L.  C. 
Doane. 

,  *     *     * 

Fraudulent  Metallic-Filament  Lamp. — Following  a 
confession  of  his  guilt  in  open  court  James  B.  Grenagle, 
president  of  the  Grenagle  Electric  Company,  who  was  con- 
victed in  Baltimore  of  using  the  mails  to  defraud  in  con- 
nection with  sale  of  stock  for  an  alleged  new  invention  of 
a  metallic-filament  lamp,  was  sentenced  to  eighteen  months 
in  the  federal  prison  at  Atlanta  last  week  by  Judge  Rose 
in  the  United  States  District  Court.  Grenagle's  confession, 
coupled  with  the  fact  that  he  is  married  and  has  five 
children,  served  to  lighten  his  sentence.  In  his  confession 
he  declared  that  the  electric  lamps  shown  by  him  and  de- 
clared to  be  of  his  invention  were  none  other  than  tantalum 
lamps  consigned  to  the  New  Howard  Hotel,  where  he 
worked.  Grenagle  collected  about  $30,000  in  subscriptions 
to  stock  in  the  company  organized  by  himself. 
^     ^     ^ 

Central  Stations  Victimized. — Some  central  stations 
in  small  towns  and  cities  have  recently  been  having  a  dis- 
agreeable experience  following  the  giving  of  a  trial  order 
for,  as  they  supposed,  a  small  quantity  of  a  new  metal. 
The  agent  explained  that  his  firm  was  introducing  a  new 
metal  made  abroad,  and  that  there  would  probably  be  no 


charge  at  all  mi  a  .small  trial  order.  On  the  undcr.slaiidiiig 
that  the  total  cost  of  a  trial  order  will  not  in  any  event 
exceed  $5  a  blank  is  offered  for  signature  on  which  quanti- 
ties are  expressed  in  metric  units.  In  due  course  a  shiij- 
meiit  arrives  consisting  of  some  hundreds  of  pounds  of 
metal  accompanied  by  a  correspondingly  large  bill.  In  the 
case  of  one  central  station  the  bill  was  .$340,  and  in  another 
$420.  Upon  protest  from  the  central  station  it  is  informed 
ih.it  the  shipment  must  be  accepted  and  the  bill  paid. 


*        *        Hi 


.St.  Lours  League  of  I'j,e(  tkk  ai.  Interests. — President 
Sam  A.  Ilobson,  of  the  St.  Louis  League  of  Electrical 
Interests,  has  appointed  the  following  committees  for  the 
ensuing  year:  Executive  committee — Messrs.  W.  N. 
Matthews,  W.  N.  Matthews  &  Brother;  W.  A.  Layman, 
Wagner  ICIectric  Manufacturing  Company;  F.  D.  Beards- 
lee,  Union  Electric  Light  &  Power  Company;  I'red.  B. 
Adam,  Frank  Adam  Electric  Company.  Entertainment 
committee — Messrs.  W.  E.  Rapp,  II.  W.  Johns-Manville 
Company;  Fred  Johnson,  Wagner  Electric  Manufacturing 
C'ompany ;  Milton  Mill,  manufacturers'  agent;  George 
Corrao,  William  Corrao  Construction  Company;  Charles 
M.  Biggers,  electrical  advertising  artist.  Public  affairs 
committee — Col.  E.  J.  Spencer,  C.  E. ;  Messrs.  E.  J. 
Pietzcker,  Standard  Underground  Cable  Company ;  Guide 
Pantalconi,  Westinghouse  L'dectric  &  Manufacturing  Com- 
pany ;  George  E.  Cullinane,  Western  Electric  Company. 
Mr.  Pantaleoni  gave  an  interesting  talk  at  the  meeting  on 
Jan.  23,  in  which  he  related  the  manner  of  the  introduction 
of  alternatinjj-currcnt  machinerv  into  the  United  .States. 


*     *     * 


Philadelphia  N.  E.  L.  A.  Sections. — The  meter  branch 
of  the  Philadelphia  Electric  Company  Section  of  the 
N.  E,  L.  A.  met  on  Jan.  5.  Mr.  Frederick  Strattner,  of  the 
Philadelphia  Electric  Company  laboratory,  presented  a 
paper  on  "Wireless  Telegraphy,"  explaining  the  governing 
principles  of  this  branch  of  the  electrical  science.  Messages 
were  sent  to  and  received  from  local  points,  messages  from 
Cape  Cod  were  intercepted  and  communication  was  estab- 
lished with  a  steamer  at  Marcus  Hook  on  the  Delaware. 
The  accounting  department  branch  meeting  was  devoted  to 
a  general  discussion  of  department  problems.  "Opportunity 
night,"  as  observed  by  the  commercial  department  branch 
on  Jan.  22,  was  an  interesting  occasion.  The  first  speaker, 
Mr.  John  E.  Dougherty,  of  the  soliciting  department,  talked 
on  "What  the  Present  Time  Means  to  Us,"  pointing  out  the 
larger  responsibilities  that  devolve  on  the  individual  em- 
ployee in  view  of  the  development  of  the  many  and  varied 
uses  of  the  company's  product  and  the  ever-increasing  de- 
mand. Mr.  A.  C.  F.  Keleher,  of  the  Holophane  Company, 
talked  on  "Opportunities  of  Practical  Illuminating  Engi- 
neering," urging  his  hearers  to  advance  to  the  higher  con- 
ceptions by  utilizing  the  opportunities  available  to  all, 
through  the  various  practical  educational  channels.  The 
general  section  meeting  was  held  on  Jan.  15,  and  Dr.  Edgar 
Fahs  Smith,  provost  of  the  University  of  Pennsylvania, 
showed  "How  the  Chemist  May  Use  Electric  Current." 
Dr.  Smith  performed  many  interesting  experiments  and 
surprised  those  of  his  audience  who  were  familiar  only 
with  the  old  methods  of  chemical  analysis  by  demonstrating 
how  the  work  of  qualitative  and  quantitative  analysis  for- 
merly requiring  hours  or  days  to  accomplish  may  by  elec- 
trical methods  be  accomplished  in  a  few  minutes.  He  also 
gave  a  practical  demonstration  of  the  use  of  electrical  cur- 
rent in  the  manufacture  of  the  nitrates  and  in  the  manu- 
facture of  carbide,  as  well  as  of  metal  calcium,  showing 
quantities  of  calcium  that  has  been  produced  in  the  labora- 
tory of  the  university.  Dr.  Smith  urged  the  practical  elec- 
trical men  to  enter  into  closer  study  of  the  possibilities  of 
the  use  of  electric  current  in  chemical  work,  and  pointed  out 
the  vast  possibilities  of  the  field  as  yet  almost  untouched 
in  this  country. 
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NEW  HYDROELECTRIC  PLANT  OF 

NORTHERN  CALIFORNIA  POWER  CO. 

Coleman  Plant  Part  of  a  System  Delivering  Energy  at 
66,000  and  22,000  Volts  Over  Nearly  400  Miles  of  Lines. 

Details  of  Construction    of   the    Dam,    Pipe    Lines   and    Power 

Houss     Turbines  Operating   Under  480-Ft.  Head 

Producing  27,000  hp  for  Mining  and 

Agricultural  Purposes. 


P>Y  Rudolph  W.  Van  Noruen. 

IN  the  region  of  the  State  of  California  which  is  over- 
looked l)y  Mount  Lassen  the  Northern  California 
Power  Company  operates  five  hydroelectric  gen- 
erating stations  having  an  aggregate  rating  of  47,000 
hp,  feeding  energy  to  196  miles  of  66,000-volt  and 
258  miles  of  22,000-volt  transmission  lines.  Of  these 
plants  the  first  built  and  the  one  best  known  is  the  "Volta," 
the  generating  equipment  of  which  has  a  total  output 
rating  of  H500  hp.     This  plant  operates  under  a  hydraulic 


across  .South  Battle  C  reck,  a  short  distance  below  the  Inskip 
plant.  The  South  plant  is  5  miles  above  Inskip  on  South 
Battle  Creek.  The  Volta  plant  gets  its  water  partly  from 
North  Battle  Creek  and  partly  from  springs.  It  is  situated 
near  North  Battle  Creek,  but  its  discharge  is  carried  across 
couiitrv  to  the  .South  ])r)wcr  lujusc.  a  distance  of  6  miles. 
DETAILS  OF  THE  COLEMAN  DAM. 

The  dam  is  of  rubble-masonry  construction,  situated  in 
the  south  fork  of  liatlle  Creek,  about  200  yd.  below  the 
discharge  of  the  Inskip  power  house.  This  dam  has  a 
height  of  15  ft.  and  the  length  of  crest  is  about  no  ft.  It 
is  straight  with  a  gravity  section,  and  the  overflow  weir 
occupies  the  entire  length,  having  an  ogee  profile.  At  the 
east  end  of  the  dam  there  is  a  rubble-masonry  retaining 
wall,  in  direction  perpendicular  to  the  line  of  the  dam, 
which  forms  the  outer  wall  of  the  intake  canal.  This 
wall  extends  upstream  from  the  dam  about  50  ft.  and  then 
curves  into  the  north  bank.  In  it  are  two  openings 
through  which  water  passes  from  the  pond  formed  by  the 
dam  and  which  contain  screens.  This  retaining  wall  ex- 
tends below  the  dam  for  a  distance  of  about  300  ft.,  where 
the  earth  canal  commences.  At  this  point  are  the  sluice 
gates  and  also  waste  gates.     Both   sluice  and  waste  gates 


Fig.    1 — Interior    of    Generating    Station,    Sliowing    Waterwiieel     Units    and    Switcliboard. 


head  of  about  1200  ft.  A  second  plant,  operating  under  an 
equal  hydraulic  head,  is  the  "Kilarc,"  having  a  present 
generating  equipment  rating  of  4000  hp,  with  provision  for 
increasing  the  equipment  to  8000  hp.  Two  other  plants, 
utilizing  lower  heads,  are  the  "South,"  with  6500  hp  in 
equipment,  operating  under  a  500- ft.  head,  and  the  "In- 
skip," with  8000  hp  in  machinery,  using  a  head  of  370  ft. 

During  the  present  year  the  company  placed  in  service 
its  largest  plant,  known  as  the  "Coleman,"  which  utilizes 
a  head  of  480  ft.  for  driving  machinery,  having  a  gen- 
erating rating  of  20,000  hp.  The  equipment  consists  of 
three  5000-kva,  6600-volt  generators  delivering  energy  to 
three  5000-kva,  three-phase  transformers  for  raising  the 
enif  to  66,000  volts.  A  fourth  three-phase  transformer  is 
on  hand  for  reserve. 

The  Coleman  plant  makes  use  of  water  diverted  by  a  dani 


are  of  timber  framework  and  construction  and  consist  of 
two  sliding  panels  placed  abreast  in  heavy  timber  frames, 
the  latter  being  fastened  into  the  masonry  walls  and  abut- 
ments. These  abutments  have  a  gravity-dam  section.  The 
gates  are  raised  and  lowered  on  a  steel  rack  and  pinion 
gear,  hand-operated.  This  method  is  followed  practically 
throughout  the  whole  of  the  northern  California  system 
and  is  a  typical  old-style  California  construction,  depend- 
able and  simple.  The  gates  slide  on  steel  rollers,  which 
press  against  steel  plates  bolted  to  the  gate  face.  The 
canal  has  a  normal  section  of  11  ft.  at  the  bottom,  and  the 
depth  of  water  is  5.5  ft.  Beyond  siphon  No.  2  the  canal  is 
16  ft.  wide  and  the  water  6.5  ft.  deep.  There  are  places 
where  the  cut  is  as  deep  as  35  ft.  As  a  rule  the  sides  are 
nearly  vertical.  The  cut  is  made  entirely  in  virgin  soil. 
No  dependence  is  made  on  the  spoil  bank  tlirown  up  on  the 
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liiwcr  sitlr.  wliicli,  how  over,  is  in  iiin^l  cases  very  large. 
This  again  tOllows  good  ( "alifoniia  piacticf,  as  dilclics 
wliicli  liavc  been  built  to  (kpi-iid  iipnii  ibe  spoil  bank  in 
part  for  tbe  outer  wall  iiave  been  failures.  Tlie  normal 
(pianlitv   of   water    for   whicb   the  ditcb   is  designed   is  325 


Fig.   2 — Penstocks  and   Power   House. 

cu.  ft.  per  second  to  siphon  No.  i  and  500  cu.  ft.  per  second 
from  end  of  siphon  No.  2  to  the  Forebay.  The  ditch  has 
been  constructed  throughout  with  the  use  of  four  steam 
shovels.  This  mode  of  construction  makes  the  cost  of 
canal  excavation  about  one-third  that  of  hand  and  team 
work 

After  the  shovels  had  finished  their  work  the  cut  was 
cleaned  and  smoothed  up  with  the  use  of  movable  derricks, 
which  operated  skips  loaded  by  hand.  Use  was  made  of 
eight  derricks,  operated  either  by  electric  motor  hoist  or 
by  an  air  hoist,  and  each  requiring  a  crew  of  about  four- 
teen men.  Camps  were  built  at  several  places  along  the 
hne,  and  at  four  of  these  points  were  air  compressor  plants. 
The  compressors  were  driven  by  induction  motors,  which 
supplied  air  not  only  to  the  drills  but  also  to  the  steam 
shovels.  Fuel  is  expensive  here,  because  it  must  be  hauled 
for  from  12  to  25  miles  over  the  mountain  roads.  Electric 
energy  furnished  from  the  Inskip  plant  cost  practically 
nothing. 

In  the  various  compressor  plants  there  were  eleven  com- 
pressors, varying  in  rating  from  220  cu.  ft.  to  880  cu.  ft.  of 
air  per  minute.     Those  were  driven  by  induction  motors  of 


rile  canal  has  a  total  length  of  10.5  miles.  There  is  one 
tunnel  just  below  the  intake  dam,  which  is  367  ft.  long.  It 
has  a  section  of  about  12  ft.  by  9  ft.  and  is  uidined.  The 
canal  contains  t.W(j  inverted  siphons.  The  first  is  at  the 
crossing  of  North  Haltle  Creek.  It  is  a  riveted  steel  jjipe 
ijjo  ft.  long.  The  inside  diameter  is  76  in,  and  the  steel 
has  a  lliickness  of  0.25  in.  The  greatest  head  on  the  pipe 
is  80  ft.  At  the  crossing  of  the  creek  the  siphon  is  carried 
on  masonry  piers,  the  central  span  being  a  steel  liowc- 
truss  bridge  50  ft.  long.  Between  the  first  siplnju  and  the 
secoiul  there  is  a  length  of  canal  of  1000  ft.  'i'he  second 
siphon  has  a  length  of  3557  ft.  'ihe  greatest  head  is  115 
ft.  and  the  friction  head  7  ft.  It  consists  for  the  first  1815 
ft.  ol  a  rein  forced-concrete  pipe  on  which  the  maximum 
head  is  4O  ft.  The  inside  diameter  is  87  in.,  thickness  of 
concrete  at  the  bottom  7  in.  and  on  lop  5  in.  It  is  rein- 
f(M-ced  with  triangle  mesh,  the  weight  varying  with  the 
head,  having  a  factor  of  safety  of  two  without  reference 
to  strength  of  concrete.  There  is,  in  additicMi,  a  longi- 
tudinal strip  of  reinforcement  on  the  top  and  bottom.  This 
pipe  was  made  in  wooden  forms  which  were  built  on  the 
ground.  The  remainder  of  this  siphon  is  of  steel  riveted 
pipe  86  in.  inside  diameter,  thickness  0.25  in.  Between  the 
concrete  and  the  steel  is  an  expansion  joint  surrounded  by 
a  block  of  reinforced  concrete.  Along  the  canal  are  nine 
masonry  waste  weirs;  six  of  these  are  placed  where  the 
canal  crosses  a  gulch  and  have  sand  boxes  equipped  with  a 
double  submerged  sluice  gate,  30  in.  by  30  in. 

Water  from  North  Battle  Creek  is  diverted  by  a  small 
masonry  dam  and  is  carried  in  a  ditch  to  Darrah  Creek. 
This  ditch  is  2  miles  long.  Darrah  Creek  joins  Baldwin 
Creek  and  the  flow  is  diverted  by  a  small  masonry  dam 
irom  Baldwin  Creek  into  a  metal  flume.  This  flume  has  a 
si'ihi-circular  section  10  ft.  in  diameter  and  carries  the 
water  into  the  main  canal  at  a  point  at  the  outlet  of  siphon 
No.  2.  There  is  no  lining  at  any  point  of  the  canal,  as  it  is 
found  that  this  material  holds  water  well  and  that  the 
walls  stand  up.  However,  considerable  dry  rock-wall  rip- 
rap has  been  built. 

The  forebay  was  made  by  throwing  up  two  wing  walls  of 
earth.  These  converge  from  the  penstock.  The  penstock 
consists  of  rubble-masonry  walls.  It  is  50  ft.  across  at 
end,  and  in  the  middle  has  a  constricted  section  in  which 
are  placed  sluice  gates  and  fine  screens.  An  inclined 
"grizzly"  of  0.25-in.  by  1.5-in.  iron  bars  spaced  2  in.  apart 
IS  built  in  the  canal  before  it  terminates. 

THE  PIPE  LINES. 

There  are  two  pipe  lines  parallel  to  each  other.  They 
are  inserted  through  the  w^all  of  the  penstock,  the  ends  of 


Inskip  Plant 


Fig.   3 — IVIap  of  the  Coleman   System. 


from  50-hp  to  200-hp  rating.  A  6600-volt  transmission  line 
was  constructed  early  in  the  work  from  the  Inskip  power 
nouse  to  the  Coleman  site,  and  this  line  was  tapped  wherever 
necessary.  It  has  been  so  built  that  it  will  be  used  as  a 
main  transmission  line  to  operate  at  66,000  volts. 


the  pipe  being  enlarged  by  a  tapering  section,  and  are  ellip- 
tical. The  diameter  of  the  pipes  at  the  inlet  is  72  in.  and 
the  thickness  is  0.25  in.  The  pipes  are  not  buried  but  left 
on  the  ground  surface.  They  are  anchored  at  a  number  of 
points  into  blocks  of  concrete  around  which  are  piled  sev- 
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tral  tons  of  loose  boulders.  The  pipe  is  ballasted  with 
boulders.  The  pipes  follow  the  natural  grade  almost  to  the 
power  house,  when  each  enters  a  tunnel.  This  arrangement 
was  necessary  in  order  to  get  below  an  abrupt  hump  in  the 
grade  line.  The  east  tunnel  is  about  100  ft.  long,  the  west 
about  400  ft.  The  diameter  of  the  pipes  at  the  bottom  is 
00  in.  and  the  thickness  is  9/16  in.  The  thickness  of  the 
4«-in.  pipe  leading  from  the  gate  valve  is  0.5  in. 

Saddles  arc  i)laced  on  the  pipes  before  they  emerge  from 
me  tunnels;  a  branch  is  taken  from  eacii  approaching  the 
others.  Directly  in  the  rear  of  the  power  house  are  four 
48-in.  hydraulic  piston-operated  gate  valves,  one  in  each 
main  pipe  and  one  in  each  branch.  After  passing  the  two 
latter  the  branches  join  in  a  cast-steel  "Y."  From  the  two 
mains  and  the  "Y"  are  led  the  three  penstocks  to  the  water- 
wheels.  A  l2-in.  exciter  connection  is  taken  from  each 
branch.  These  also  join,  are  carried  below  the  main  power- 
house floor  and  then  separate  to  feed  the  two  exciter  units. 
The  hydrostatic  head  is  487.53  ft.  Kach  pipe  line  is  3600 
ft.  long. 

POWER  HOUSE. 

This  system  is  unique  in  many  respects,  for,  while  it  does 
not  have  some  of  the  difficulties  of  climate  to  contend  with 
that  many  large  Eastern  networks  have,  there  are  many 
conditions  peculiar  to  the  system.  On  the  whole,  it  is  a 
typical  Pacific  Coast — or,  more  correctly,  California — 
production. 

Ten  years  ago  the  area  now  served  was  scantily  popu- 
lated, there  being  almost  no  enterprise  and  little  prospect. 
Great  copper  mines  were  developed  and  later  iron  mines 
came  into  existence,  largely  through  the  possibility  of  get- 
ting cheap  energy.  The  farmers  in  the  southern  section 
were  taught  that  they  could  pump  cheaply  and  thus  irrigate 
vast  areas  of  practically  dead  land  to  raise  alfalfa.  A  con- 
tract to  supply  energy  at  wholesale  was  made  with  the 
Pacific  Gas  &  Electric  Corporation.  Thus,  almost  before 
it  could  be  realized,  the  earlier  plants  were  loaded  and  it 
was  difficult  to  keep  abreast  of  the  demand.  The  service 
requirements  are  very  severe,  especially  in  view  of  the  fact 
that  many  of  the  transmission  lines  traverse  country  which 
is  extremely  difficult  to  follow,  but  the  load  factor  on  the 
system  is  very  high ;  in  fact,  at  times  it  is  practically  unity. 

The  foregoing  explanation  is  made  to  illustrate  the 
necessity  of  understanding  thoroughly  the  requirements  of 
the  system,  not  only  as  regarded  the  proper  design  of  the 
new  plant  but  also  as  necessitating  the  utmost  economy 
both  in  construction  and  operation  and  at  the  same  time 
reducing  operation  to  the  simplest  and   safest  point. 

With  the  exception  of  the  automatic  governing  of  the 
waterwheels  the  system  is  entirely  hand-oi)crated ;  notwith- 
standing criticism  to  the  contrary  from  Eastern  operators, 
this  method  seems  to  be  preferable  in  such  systems. 

Tn  the  design  of  the  Coleman  power  house  the  operator 


ing,  he  is  himself  at  a  minimum  distance  from  any  gov- 
ernor or  other  machine.  The  high-tension  switching  gal- 
lery is  directly  at  the  rear,  separated  by  fireproof  barriers, 
and  can  be  reached  in  a  few  steps.  The  high-tension  oil 
circuit-breakers   and  disconnecting  switches  are  so  arranged 


Fig.   7 — Switch   Cells,    Instrument  Transformers   and    High-Tension 
Lines    Within    the     Building. 

as  to  permit  of  the  least  confusion,  and  their  position  or 
condition  may  be  seen  at  a  glance.  The  transformer 
switches  are  placed  directly  behind  their  respective  trans- 
formers. All  of  these  being  on  the  front  side  of  the  high- 
tension  room,  the  disconnectors  are  directly  in  line.  The 
outgoing  switches  are  on  the  opposite  side  and  directly 
under  the  outgoing  lines.  The  leads  from  the  generators 
are  6GO,ooo-circ.  mil  oiled-nnislin-insulated  copper  cable  and 
are  carried  through  3-in.  fiber  tubes,  placed  in  the  concrete 
floor  and  walls,  directly  to  their  respective  transformers, 
after  passing  through  two  sets  of  oil  circuit-breakers  and 
the  accompanying  disconnecting  switches.  The  circuit- 
breakers  are  placed  on  a  floor  directly  above  the  respective 
transformers.  In  each  set  is  a  third  set  of  disconnecting 
switches  which  connect  to  an  equalizing  bus  and  througli 
which  the  spare  transformer  receives  energy. 

There  are  three  main  generating  units  rated  at  5000- 
kva,  450  r.p.m.,  three-phase,  60  cycles  and  6600  volts. 
Sheet-steel  turbine  fans  on  both  sides  of  the  rotor  draw  air 
through  the  stationary  armature  laminations  and  discharge 
it  in  both  directions  parallel  to  the  shaft.  The  waterwheels 
are  of  the  Allis-Chalmers-Francis  type,  equipped  with 
relief  valve  and  oil-operated  governor.  There  are  two 
225-kw,  i2o-volt  exciters  driven  by  overhung  tangential 
waterwheels  in  cast-iron  housing,  with  needle  regulating 
nozzle,  governor  and  hand  gate-valve.  These  units  are  so 
arranged  that  the  floor  operator  may  stand  close  enough 
to  manipulate  either  or  both  governors  with  only  a  slight 
change  of   position.     The   station   lanii)s  and   the   governor 


Figs.    4,   5    and    6 — Typical    Scenes    Along    Canal,    Flume    and    Pipe   Lines. 


at  the  switchboard  has  complete  control  and  if  necessary 
can  operate  the  plant  without  further  assistance.  His  po- 
sition is  raised  sufficiently  above  the  main  station  floor  so 
that  he  may  see  and  in  fact  speak  to  his  assistant  wherever 
he  may  be  on  the  floor.     Being  at  the  center  of  the  build- 


oil  pumps,  operated  by  50  hp  direct-current  motors,  receive 
energy  from  the  exciters. 

In  the  space  under  the  switchboard  (a  plant  by  itself) 
are  the  following  auxiliaries:  Two  gear  oil  pumps  and 
motors  using  Morse  cliain  drive;  generator  rheostats;  com- 
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pressor  ilrivoii  by  a  jo-Ii|i  iinlia-iniii  motor,  to  supply  i-oiii- 
prcssod  air  I'or  moving  tlu-  trausfoniu'r  oil  from  llic  slor- 
ajjc  tanks  ainl  for  driviiij;  ilic  tools  in  tin-  poui-r  house  or 
near  l)y  on  tlu"  outsitU-,  and  a  transforuuT  oil  filler  and  jjuri- 
ficr.  rile  air  pipes  are  provided  with  outlets  at  all  con- 
venient points  in  the  power  house  and  are  also  carried  out- 
side, A  tunnel  runs  the  entire  leiif^'th  of  the  huildiiiK  helou 
the  main  floor,  u  ft.  wide.  S  ft.  in  clear.  In  this  all  piping; 
is  arranged  for  ready  inspection.  There  are  also  two  l.ir^jc 
transformer  oil  tanks  and  a  {.jovernor  oil  tank  in  the  tunnel, 
jhe  transformer  oil  tanks  are  (>  ft.  in  diameter  and  H)  ft. 
lopjij.  and  will  hold  the  oil  necessary  to  fill  one  transformer. 
New  oil  is  poured  through  the  manholes  in  both  the  lloor 
and  the  tanks  frf)m  the  barrels  or  tank  wagon.  Through  a 
system  of  pipes  it  may  he  delivered  to  any  transformer,  air 
pressure  being  used  to  force  the  oil.  Oil  may  he  run  from 
the  transformers  into  the  tanks  or  from  one  tank  llirou,t;li 
the  filter  into  the  other.  This  oil  may  also  be  circulated  i)v 
a  motor-driven  gear  pump  on  the  filter.  There  are  four 
transformers,  one  of  which  is  a  reserve  unit.  They  are 
three-phase  units  designed  for  66oo-volt  primary  to  66,000- 
volt  star-connected  secondary.  They  are  mounted  on  four- 
wheeled   structural-steel   trucks  and   stand  8  in.   above  the 


Fig.  3 — Circuit-Breakers,  Choke  Coils  and   Wall   Insulators. 

f^oor.  They  are  in  fireproof  cells,  but  may  be  moved  out 
into  the  main  bay.  The  30-ton  hand-operated  traveling 
cranes  having  a  span  of  34  ft.  operate  the  length  of  the 
main  bay.  The  switchboard  is  placed  in  the  center  of  the 
building  10  ft.  above  the  main  floor.  The  gallery  is  reached 
by  two  steel  stairways.    On  one  side  are  a  telephone  booth 


.111(1  the  foreman's  oflicf,  (  )ii  tin-  oilur  is  a  l.iv.itory.  The 
switchboard  has  seven  hlack-sl.ite  panels.  Nos.  I  and  2  are 
for  exciters;  .\o.  3  is  for  a  'Tirrill  regulator;  Nos.  4,  5  and 
6  are  for  the  main  generators,  and  No.  7  is  for  the  trij) 
control  of  the  outgoing  lines  and  the  transformer  circuit- 
bre.ikers.      .\u    eighth    panel    is    provided    for   twelve    local 


^ 


Fig.    9 — Outgoing   Transmission    Lines. 

lighting  circuits  and  reservoir  signals.  High-tension  cir- 
cuit-breakers are  hand-set  and  electrically  tripped  from 
switchboard".  The  6600-voIt  generator  and  transformer  cir- 
cuit-breaker are  of  the  solenoid-operated  type  controlled 
by  push-buttons  on  the  switchboard.  The  three  outgoing 
lines  are  provided  with  ground  detector  ammeters  mounted 
on  post  insulators,  and  also  with  double-cone  choke  coils. 
Outside  of  the  building  each  line  is  equipped  with  aluminum 
cell  lightning  arresters.  The  arresters  are  placed  in  a  steel 
and  concrete  building  a  short  distance  east  of  the  power 
house. 

The  structural-steel  frame  of  the  building  has  been 
designed  to  withstand  all  strains  without  the  aid  of  walls. 
The  walls  are  formed  of  a  2-in.  layer  of  cement  plaster  on 
"Hyrib"  expanded  metal.  The  roof  is  of  corrugated  galvan- 
ized iron.  The  cornices  and  gutters  are  reinforced  con- 
crete. The  foundations  are  very  heavy  and  are  reinforced 
thoroughly  with  12-lb.  railroad  iron,  the  machine  founda- 
tions resting  on  a  mattress  of  reinforced  concrete. 

There  are  two  high-tension  bus  lines  and  therefore  two 
sets  of  disconnecting  switches  from  each  of  the  oil  circuit- 
breakers.  All  wiring  is  concealed  in  galvaduct  placed  in 
the  concrete  floors.  The  high-tension  wiring  is  of  0.75-in. 
copper  tubing  throughout.  The  disconnecting  switches  are 
so  arranged  that  the  bar  is  horizontal.  In  order  to  prevent 
the  possibility  of  falling  out.  use  is  made  of  a  simple 
latch  designed  by  the  writer,  which  latches  automatically 
when  the  switch  is  closed  and  is  opened  automatically  when 
the  hook  is  properly  inserted  in  the  eye  on  the  switch-bar. 

All  high-tension  lines  pass  through  the  walls  in  specially 
designed  Locke  insulators.  The  insulator  is  18  in.  in  diam- 
eter and  through  it  is  inserted  a  3-in.  porcelain  tube  36  in. 
long.  The  insulator  is  mounted  in  a  circular  sheet-metal 
ring,  the  later  being  cut  from  common  No.  24  galvanized 
iron.  The  ring  is  permanently  fastened  into  the  wall,  the 
hole  in  the  wall  being  about  i  in.  smaller  in  diameter.  Thus 
there  is  formed  a  flange  against  w^hich  the  insulator  petti- 
coat rests.  After  the  insulator  is  inserted  a  ring  of  0.5-in. 
round  iron  holds  the  insulator  in  place,  it  in  turn  being  held 
by  four  bolts  with  "clamps  permanently  fastened  in  the 
wall.  The  insulator  is  securely  held  against  any  strain, 
but  it  can  be  removed  by  merely  loosening  the  nuts  on  the 
four  bolts.  Like  the  lock  for  the  disconnecting  switches, 
the  device  has  the  additional  advantage  of  being  very 
cheap  to  construct. 
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Only  two  of  the  three  high-tension  hnes  will  be  used  at 
present,  one  taking  a  northerly  direction  and  joining  with 
the  line  which  now  runs  to  the  smelter  district.  The  other 
will  run  southeast  and  tap  into  the  \'olla-C"hico  line. 

In  the  tunnel,  already  mentioned,  besides  the  main  pen- 
stock, which  crosses  the  tunnel,  the  transformer  oil-piping 
system  and  the  governor  pressure  piping  system,  which 
carries  oil  from  the  jjumps  to  the  various  governors,  there 
were  four  water-piping  systems.  One  set  of  piping  takes 
water  from  the  e.xciter  pipe,  which,  after  passing  through 
reducing  valves,  supplies  the  necessary  water  for  cooling 
the  transformers  and  also  for  all  other  uses  in  and  about 
the  power  house.  The  second  system  takes  water  from  the 
main  pipe  lines  for  the  purpose  of  supplying  the  draft 
tubes  with  water  before  starting  up.  The  third  set  of  pipes 
supplies  water  for  cooling  the  main  generator  bearing. 
The  fourth  set  of  pipes  comes  in  from  both  of  the  main 
pipe  lines,  starting  from  points  back  of  the  main  gates,  for 
the  purpose  of  supplying  operating  pressure  to  the  relief 
valves  on  the  large  waterwheels. 

The  compressed-air  pipes  are  also  carried  through  the 
tunnel.  In  all  cases  these  various  systems  of  piping  are 
arranged  so  that  inspection  can  be  had  at  all  times  and 
every  part  easily  got  at  for  repair. 

All  of  the  pole  structures  erected  near  the  power  house 
for  supporting  the  high-tension  lines  are  of  reinforced 
concrete.  They  vary  in  length  from  30  ft.  to  50  ft.  They 
are  square,  8  in.  at  the  top,  and  the  longest  poles  14  in. 
at  the  bottom.  They  are  reinforced  with  round  steel  rods 
and  were  built  at  the  point  of  erection. 

Below  the  power  house  in  the  distributing  canal  is  an 
Anderson  measuring  flume  100  ft.  long.  This  was  built  for 
the  purpose  of  making  accurate  tests  of  the  waterwheels 
and  pipe  lines. 

The  president  of  the  Nortlicrn  California  Power  Com- 
pany is  Mr.  H.  H.  Noble,  who  was  chiefly  instrumental  in 
the  earliest  developments  and  has  directed  all  later  enlarge- 
ments. The  secretary  is  Mr.  Edward  Whaley,  who  assumed 
charge  of  construction  work  on  the  Coleman  canal.  The 
Coleman  power-house  construction  was  in  charge  of  Mr. 
Perry  O.  Crawford.  The  writer  has  acted  as  consulting 
engineer  for  the  company. 


THE  MANUFACTURE  OF  ARTIFICIAL  ICE 

AS  A  CENTRAL-STATION  BY-PRODUCT. 


ELECTRICALLY   HEATED    GARMENTS    FOR   OUT- 
DOOR WORKERS. 


Practically  all  astronomical  observing  work  must  be 
done  in  rooms  or  observatories  at  the  temperature  of  the 
outside  air  to  avoid  optical  and  instrumental  difficulties. 
The  discomforts  of  a  long  winter-night's  vigil  at  the  eye- 
piece of  a  big  tekscope  are  readily  appreciable,  and  many 
special  constructions  of  instrument  mountings  have  been 
devised  to  allow  the  observer  to  remain  in  a  heated  com- 
partment. Most  of  those  constructed  gain  the  advantage 
of  comfort  at  the  serious  cost  of  light  lost  in  reflecting 
surfaces  and  mirrors.  A  novel  '"turret-type"  mounting 
described  by  Mr.  James  Hartness,  of  Springfield,  Vt.,  be- 
fore the  American  Society  of  Mechanical  Engineers  at 
Xew  York,  Dec.  6,  modifies  the  polar-axis  shaft  into  a 
turret  casting  7  ft.  in  diameter  and  weighing  2  tons,  in- 
side of  which  the  observer  may  remain  comfortable.  The 
great  weight  and  wind  resistance  of  such  a  huge  mass  to 
be  driven  accurately  by  clockwork  in  siderial  time,  as  com- 
pared with  the  usual  equatorial  mounting,  led  Prof.  F.  R. 
Hutton  to  suggest  in  discussion  the  use  of  electrically 
warmed  garments  for  observers  having  the  ordinary  tele- 
scopic mountings.  Such  garments,  he  said,  might  be  made 
but  little  larger  than  the  body,  so  as  not  to  be  cumbersome, 
and  need  only  supply  the  equivalent  radiation  losses  at  the 
bodily  rate.  The  observer  could  then  use  in  entire  comfort 
the  present  simple  and  efficient  mountings. 


Description  of  Ice-Making  Processes  That  May  Be  Used 
in  Connection  with  Electric  Central- 
Station    Operation. 


By  Syu.ney  F.  Wai.kek. 

Till',  tendency  to  increase  the  profits  of  an  electric 
generating  station  by  either  adding  an  ice-making 
plant  or  supplying  power  for  cold  storage  and  ice 
making  is  steadily  increasing,  particularly  in  America, 
where  such  advances  are  usually  made  much  earlier  and 
nuich  more  rapidly  than  in  the  old  countries.  The  addition 
of  an  ice-making  plant  to  an  electric  generating  station  is 
perfectly  legitimate  business,  provided  that  what  follows  is 
carefully  understood  and  carried  out. 

in  the  first  place,  it  must  be  clearly  understood  that,  as 
l)ointed  out  in  a  previous  article,  the  machine  designed  to 
jjerform  what  is  called  a  ton  of  refrigeration  will  not  make 
a  ton  of  ice.  The  ton  of  refrigeration,  as  mentioned  in  that 
article,  is  the  cooling  effect  produced  by  the  melting  of  a 
ton  of  ice  in  twenty-four  hours.  The  American  ton  of  ice 
being  2000  lb.,  and  the  latent  heat  of  water — that  is,  the 
heat  that  must  be  abstracted  from  every  pound  of  pure 
water  at  32  deg.  Fahr.  to  convert  it  into  ice  at  the  same 
temperature — being  142  lb. -Fahr.  thermal  units,  it  follows 
that  the  American  ton  of  refrigeration  is  284,000  units  in 
twenty-four  hours,  or  11,700  units  in  one  hour,  or  1950 
units  in  one  minute.  Machines  sold  as  able  to  do  i  ton  of 
refrigeration  are  designed,  when  driven  by  the  necessary 
power  and  when  their  condensers  arc  furnished  with  cool- 
ing water  not  above  a  certain  temperature,  to  extract  heat 
from  a  cold  store  or  an  ice-making  tank  at  that  rate.  The 
I  British  ton  of  refrigeration  is  slightly  higher,  the  British 
avoirdupois  ton  weighing  2240  lb.  A  2-ton  machine  will 
extract  heat  at  twice  the  rate  given  above  per  minute  or 
|)er  hour ;  a  3-ton  machine  at  three  times  the  rate,  and  so 
on.  But  it  is  the  usual  rule  to  look  upon  a  machine  that 
will  furnish  I  ton  of  refrigeration  as  being  equal  to  the 
production  of  j/j  ton  of  ice;  upon  a  2-ton  machine  as  being 
capable  of  furnishing  i  ton  of  ice,  and  so  on.  The  reason 
for  this,  as  pointed  out  in  the  p'revious  article,  is  that  the 
cooling  effect  produced  by  the  melting  of  i  ton  of  ice  is 
(|uite  different  from  the  quantity  of  heat  required  to  pro- 
duce 1  ton  of  ice  from  water.  Water  at  the  ordinary  tem- 
perature in  America  would  be  at  about  70  deg.  Fahr.;  and 
therefore  every  pound  of  water  has  to  be  lowered  through 
3<S  deg.  Fahr.  before  it  reaches  freezing  point,  or  38  Ib.- 
I'ahr.  thermal  units  have  to  be  abstracted  from  it.  In 
addition,  in  order  that  the  ice  may  be  stable,  its  temperature 
nuist  be  reduced  considerably  below  freezing  point,  and  it 
is  usual  to  allow  another  8  thermal  units  for  this.  The 
specific  heat  of  ice  is  approximately  0.5,  so  that  one-half  of 
a  thermal  unit  has  to  be  abstracted  from  every  pound  of 
ice  to  lower  its  temperature  i  deg. 

In  the  practice  of  ice  making,  however,  it  is  usual  to 
employ  water  at  very  much  higher  temperatures  than 
ordinary  drinking  water  or  that  used  for  domestic  purposes. 
It  will  be  remembered  that  there  are  two  reasons  for  mak- 
ing artificial  ice.  One  reason  is  that  it  can  be  made  as  and 
when  required,  on  the  spot  where  it  is  to  be  used,  provided 
that  pure  water  for  the  ice  and  cooling  water  for  the  con- 
denser are  obtainable;  and  the  other  reason,  which  has  re- 
ceived striking  support  by  the  action  of  the  American  gov- 
ernment, is  the  fact  that  natural  ice,  ice  formed  in  rivers, 
lakes,  etc.,  is  often  found  to  contain  disease  germs.  Low 
temperatures  are  very  good  for  preventing  bacteriological 
action,  for  preventing  the  multiplication  of  the  bacteria 
which  arc  active  in  any  particular  disease;  but  while  low 
Ivmperatures  restrain  their  multiplication  and  in  many  cases 
prevent   it.  thev  do  not  aKvavs  kill  them.     There  are  bac- 
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tiii.i  l»i-|iiii};iiij;  til  M)iiio  (list-asfs  that  arc  al)lc  to  rrsi>.t  llic 
hiwt'st  iciiipciaturcs  lliat  arc  present  in  iialural  ice.  I  lie 
result  is  that,  wliile  the  hacteria  are  practically  asleep  when 
eoiitaiiud  in  the  ice,  they  conic  to  life  aj^ain  when  the  ice 
is  nielteil,  ami,  as  is  well  known,  propagate  disease.  It  is 
claimed,  and  with  justice,  that  artificial  ice  can  he  made 
jn'rleclly  pure. 

.And  here  comes  in  another  nnportant  pomi  tiiat  must, 
lie  carefully  home  in  mind  when  laying  out  an  ice  plant. 
The  water  from  which  the  ice  is  niaile  must  be  absolutely 
pure,  and  in  adilitiou  all  air  must  be  expelled  from  it.  One 
of  the  reasons  for  ailding  an  ice-making  ])lant  to  an  electric 
gener.iting  station  is  the  fact  that  the  e.xhaust  steam  may 
Ik'  used  in  the  production  of  the  ice.  The  process  of  gen- 
erating steam  and  condensing  it  is  the  same  as  that  of  dis- 
tilling, and  therefore  if  the  process  is  properly  carried  out 
the  water  should  be  perfectly  pure.  Where,  as  frcipiently 
iiappens,  there  is  not  sufficient  exhaust  steam  to  furnish 
the  necessary  quantity  of  water  for  ice  that  can  be  sold 
live  steam  is  often  taken  from  the  boiler  for  the  purpose, 
or  a  distilling  plant  is  added.  In  cases  also  where  exhaust 
steam  is  not  used  for  the  ice  a  distilling  plant  forms  a 
necessary  adjunct  to  the  ice-making  plant. 

As  readers  of  the  Electrical  JVorld  are  aware,  however, 
exhaust  steam  and  the  water  formed  by  its  condensation 
are  by  no  means  pure,  particularly  when  they  come  from 
reciprocating  engines.  All  engines  require  lubricating,  and 
reciprocating  engines  particularly  so;  and  a  portion  of  the 
oil  employed  in  lubricating  the  cylinders  is  converted  into 
vapor  and  passes  into  the  exhaust  with  the  steam.  All 
gases — and  steam  is  a  gas,  it  will  be  remembered — have 
the  property  of  absorbing  the  vapors  of  other  substances. 
The  quantity  of  the  vapor  of  other  substances  which  they 
absorb  depends  upon  their  temperature,  usually  rising 
rapidly  as  the  temperature  increases,  particularly  with  high 
temperatures.  At  the  high  temperature  which  character- 
izes even  exhaust  steam  a  certain  quantity  of  the  vapor  of 
I  lie  lubricating  oil  is  always  absorbed  and  carried  into  the 
condenser.  One  of  the  troubles  met  with  in  keeping  sur- 
face condensers  efficient  is  the  fact  that  the  deposit  of  a 
fine  film  of  oil  upon  the  steam  side  of  the  condenser  pipes 
increases  the  thermal  resistance  and  lessens  the  effect  of  the 
cooling  water.  It  may  be  mentioned,  en  passant,  that  ice 
for  certain  purposes  may  be  made  from  the  ordinary  town's 
water  supply  without  any  purification.  It  is  the  ice  that 
is  to  be  used  for  cooling  drinks  or  to  be  brought  into  close 
contact  w^ith  food  that  requires  to  be  made  from  absolutely 
pure  wat^er.  Ice  that  is  used  in  what  are  called  refrigerator 
cabinets,  the  chests  that  one  sees  in  hotels,  in  which  small 
articles  of  consumption  are  placed,  the  cabinets  being  in- 
sidated  thermally  and  provided  with  a  supply  of  ice  in  a 
bmiker  to  keep  the  temperature  dowm.  may  be  made  from 
town  w-ater. 

Perhaps  three  other  points  had  better  be  mentioned 
before  passing  on.  First,  there  is  the  question  of  the 
(piantity  of  ice  that  can  be  made.  There  are,  of  course,  two 
l)olicies  that  may  be  followed  in  laying  out  an  ice-making 
plant  in  connection  with  an  electric  generating  station. 
The  ice  produced  may  be  limited  to  the  quantity  of  water 
available  from  the  exhaust  steam,  or,  if  a  good  trade  in  ice 
is  likely  to  be  obtained,  all  the  ice  that  can  be  sold  may  be 
arranged  for.  In  the  second  case,  as  already  indicated, 
cither  live  steam  from  the  boiler  must  be  used  to  make  up 
for  the  shortage  in  exhaust  steam  or  a  separate  distilling 
plant  must  be  added.  The  second  point  that  should  be 
considered  is  that  the  sale  of  ice  will  be  largest  during  the 
summer  months,  when  usually  the  exhaust  steam  from  a 
generating  station  devoted  principally  to  lighting  is  at  its 
lowest.  If  the  generating  station  also  furnishes  motive 
power,  either  for  cars  or  for  factories,  the  difference  be- 
tween winter  and  summer  will  probably  not  be  great.  If 
the  other  conditions  w-arrant  it — if  upon  a  careful  estimate, 
notwithstanding  the  additional  cost,  a  profit  is  shown— ice 


may  br  made  right  through  the  year,  stored  in  ice  hour's 
and  sold  during  the  sunnner.  The  third  point  that  requires 
c.irefid  attention  and  may  be  a  very  serious  (jiie  for  the 
central-station  engineer  is  the  fact  that  in  ice  making  there 
must  be  no  break  in  the  supply  of  power  to  the  refrigera- 
tion compressor,  if  one  is  used.  The  ice  blocks  take  lengths 
of  time  ranging  from  twenty  hours  up  to  as  much  as  ten 
tiays  to  produce,  and  it  is  of  the  greatest  importance  that 
there  should  be  no  break  in  the  delivery  of  the  cold  current, 
if  the  expression  may  be  pardoned,  to  the  water  from 
which  the  ice  is  being  made.  If  any  break  occurs  the  ice 
will  be  formed  in  laminas,  whereas  it  is  the  essence  (jf  goo(| 
ice,  no  matter  for  what  purpose  it  is  required,  that  it  should 
be  turned  out  in  solid  blocks.  Incidentally,  again  it  may 
be  mentioned  that  there  is  a  plant  on  the  market  in  the 
United  .States  by  means  of  which  ice  is  made  in  shreds  and 
delivered  by  a  conveyor  to  a  hydraulic  press,  where  it  is 
squeezed  into  blocks  of  certain  size,  any  water  that  may  be 
present  being  expelled  and,  it  is  claimed,  a  very  good  residt 
being  obtained.  The  question,  however,  of  the  continued 
supply  of  energy  to  the  compressor  affects  the  central- 
station  engineer  because  of  his  peak  load.  He  must  face 
the  question  that  the  ice  plant  must  be  run  continuously, 
or  he  will  have  trouble  with  his  ice  consumers.  It  is  not 
difficult,  of  course,  to  arrange  that  the  energy  shall  be 
available  even  during  peak  load,  but  it  means  extra  plant, 
and  again  the  question  must  be  carefully  gone  into,  whether 
the  ice-making  installation  will  pay  in  spite  of  this,  or 
whether  it  can  be  run  at  times  of  light  load.  A  suggestion 
concerning  this  is  made  later  in  the  article. 

PURIFYING  THE   WATER   FOR   THE   ICE. 

Central-station  engineers  are  already  familiar  with  ap- 
paratus for  extracting  the  oil  from  the  steam  before  it 
passes  to  the  condenser.  The  same  apparatus  is  used  in 
the  preliminary  portion  of  the  process  of  purifying  the 
water  for  ice  making.  Everything  that  can  be  done  to 
eliminate  oil,  even  in  the  very  smallest  quantities  from  the 
water,  is  good;  also  anything  that  can  be  done  to  abstract 
from  the  water  other  substances  which  come  over  with  the 
steam,  such  as  oxides  of  the  metals.  The  abstraction  of 
the  oil.  however,  is  only  a  very  small  part  of  the  purifying 
method.  The  condensed  w-ater,  if  allowed  to  remain  as  the 
oil  separator  leaves  it,  would  produce  ice  that  would  be 
unsalable  and  unusable.  It  is  usual  to  submit  the  conden.sed 
water  to  a  process  of  reboiling,  skimming  and  a  very  thor- 
ough filtering  after  reboiling  and  skimming  have  done  their 
utmost. 

Another  point  had  better  be  made  here.  Where  the  con- 
densed w-ater  from  exhaust  steam  is  employed  it  is  usual  to 
sacrifice  a  certain  portion  of  the  vacuum  and  its  economy 
in  order  to  provide  the  pressure  for  driving  the  steam  and 
condensed  water  through  the  different  apparatus.  It  is 
usual  to  arrange  a  relief  valve  at  the  end  of  a  pipe  carried 
up  to  the  top  of  a  building  and  loaded  to  about  5  lb.  per 
square  inch  pressure,  so  that  the  back  pressure  in  front  of 
the  pistons  of  the  reciprocating  engines  is  slightly  increased 
above  that  wdiich  would  rule  if  the  full  benefits  of  con- 
densation were  taken  by  the  engine.  The  relief  valve 
allow^s  the  exhaust  steam  to  pass  to  the  atmosphere  if  any- 
thing is  wrong  with  the  purifying  plant.  The  pipe  leading 
to  the  relief  valve  is  tapped  at  a  convenient  point,  prefer- 
ably at  a  moderately  high  level,  and  the  steam  is  taken  from 
that  to  steam  separators,  or  steam  scrubbers,  as  they  are 
sometimes  termed,  whose  office  is  to  remove  as  much  of 
the  grease  and  other  impurities  as  possible.  In  modern 
practice,  also,  it  is  now  usual  to  pass  the  steam  through  a 
second  set  of  what  are  really  steam  separators  but  are 
termed  purifiers.  They  are  usually  cylindrical  vessels 
partly  filled  with  materials  such  as  cut  straw,  coke,  pumice, 
broken  bricks  or  other  substances  that  will  take  up  any 
grease  or  other  impurities  that  remain.  It  will  be  under- 
stood, again,  that  the  elimination  of  oil  and  other  impuri- 
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ties  at  as  early  a  stage  of  the  purifying  process  as  possible 
is  a  great  advantage.  The  steam  is  usually  then  taken 
through  a  feed-water  iieater,  through  which  the  feed  water 
for  the  boiler  is  passed,  with  the  double  object  of  lowering 
the  temperature  of  the  steam  before  it  enters  the  condenser 
and  of  raising  the  temperature  of  the  feed  water.  It  then 
passes  to  the  condenser,  which  must  necessarily  be  of  the 
surface  type,  though  it  may  be  an  evaporative  condenser 
or  an  inclosed  condenser.  Evaporative  condensers,  in 
which  the  condenser  pipes  are  exposed  to  the  atmosphere 
and  the  cooling  water  trickles  down  over  them,  the  major 
portion  of  the  cooling  effect  being  produced  by  evaporation 
of  tiie  cooling  water,  are  rather  favorites  with  the  re- 
frigeration engineers.  It  does  not  matter  which  form  of 
surface  condenser  is  employed.  From  the  condenser  the 
condensed  steam  passes  usually  first  to  a  skimmer,  'i'he 
skinmier  is  the  first  of  two  vessels  employed  in  the  process 
of  reboiling.  It  is  sometimes  omitted,  the  process  of  skim- 
ming being  entirely  carried  out  in  the  main  reboiler.  The 
skimmer  is  again  a  cylindrical  vessel  into  which  the  water 
formed  from  the  condensed  steam  passes  and  in  which  it 
is  heated  by  a  steam  coil.  Oily  matter  and  similar  sub- 
stances rise  to  the  surface  of  the  water  and  flow  over  a 
lip  provided  for  the  purpose,  the  remainder  of  the  water 
passing  to  the  reboiler  proper.  In  the  reboiler  the  water 
is  again  raised  to  boiling  temperature  and  the  surface 
skimmed  for  any  further  foreign  matter  that  may  be 
present.  The  principal  object  of  the  reboiler,  however,  is 
to  drive  off  any  air  that  is  present  in  the  water.  It  will  be 
remembered  that  one  of  the  difficulties  attendant  upon  the 
condensation  of  steam  is  the  presence  of  air  which  has 
come  over  from  the  boiler  with  the  steam  and  which  has 
to  be  withdrawn  by  an  air  pump.  As  the  condenser  in  this 
case  is  not  required  to  furnish  a  vacuum  the  air  is  not 
withdrawn,  and  it  has  to  be  got  rid  of  in  some  other  way. 
All  air  must  as  far  as  possible  be  expelled  from  the  water 
before  it  enters  the  tanks  in  which  the  ice  is  to  be  formed, 
or  the  ice  itself  will  be  cloudy.  In  the  process  of  reboiling 
nearly  all  the  air  is  driven  off.  It  is  claimed  that  if  the 
skimming  and  reboiling  are  properly  carried  out  no  air  or 
other  impurities  remain  in  the  water.  The  purified  water 
is  then  cooled  by  being  passed  through  what  is  really  an- 
other surface  condenser,  usually  of  the  evaporative  type. 
It  then  passes  through  one  or  more  filters,  and  then  to  the 
fore-cooling  tank,  a  tank  into  which  it  is  delivered  pre- 
vious to  its  entry  into  the  ice-making  tank.  It  will  be 
seen  that  the  fore  cooler  is  practically  a  reservoir,  and  it  is 
necessary  to  have  such  a  tank  to  receive  the  water  which 
comes  over  from  the  engines  as  it  is  formed  and  purified. 
The  fore  cooler  is  also  made  use  of  to  lower  the  tempera- 
ture of  the  water  previous  to  its  entering  the  ice  tank 
proper.  There  are  differences  of  opinion  among  refrigera- 
tion engineers  as  to  whether  this  is  wise  or  not.  It  is 
almost  the  universal  practice,  however.  The  water  in  the 
fore-cooled  tank  has  its  temperature  lowered,  either  by 
a  coil  or  grid  of  pipe  in  which  cold  brine  is  circulating,  or, 
where  economy  is  studied  very  carefully,  by  a  similar  coil 
of  pipe  through  which  the  cold  gas  from  the  ice  tank  or 
the  brine  tank  passes  on  its  way  to  the  suction  valve  of  the 
compressor.  It  is  important  that  the  water  in  the  fore- 
cooler  tank  should  be  thoroughly  protected  from  the  possi- 
bility of  dirt  or  other  foreign  substances  getting  in,  and  it 
should  also  be  protected  as  far  as  possible  from  the  air. 
As  is  well  known,  air  is  dissolved  in  water,  and  if  the  water 
remains  in  the  tank  for  any  time  exposed  to  the  air  the  ice 
formed  from  it  will  not  be  so  good  as  if  the  air  had  not 
been  allowed  to  enter.  The  principal  reason  for  cooling  the 
water  in  the  fore  cooler  is  to  lessen  the  amount  of  cooling 
which  has  to  be  done  in  the  ice  tanks  themselves.  The 
objection  to  it  is  the  fact  that  the  cooled  water  has  a 
greater  capacity  for  absorbing  air  and  other  gases  than 
water  at  the  higher  temperature.  As  usual,  it  is  a  ques- 
tion of  striking  a  balance  between  the  opposing  objects. 


MKTHODS   OF    I-OKMING   TJIE    ICE. 

In  America  there  are  two  principal  methods  of  forming 
the  ice  blocks — what  is  known  as  the  "can"  system  and  the 
"plate"  system.  In  the  United  Kingdom  what  is  called  the 
"cell"  system  is  also  used.  I'or  small  installations,  such  as 
would  be  added  to  electric  generating  stations  of  small 
cities,  probably  the  "can"  system  will  be  best.  In  the  "can" 
system,  as  its  name  implies,  there  are  a  number  of  cans 
placed  in  the  ice  tank.  The  cans  are  of  galvanized  iron  and 
are  constructed  of  pyramidal  shape,  the  bottom  being 
smaller  than  the  top.  They  are  also  designed  to  offer  as 
large  a  surface  as  possible  to  the  action  of  the  cold  brine 
which  surrounds  them.  For  that  purpose  they  arc  made 
comparatively  high  and  wide  and  narrow.  The  following 
are  some  of  the  sizes  of  ice  cans  made:  24  in.  by  12  in.  by 
6  in.;  32  in.  by  18  in.  by  8  in.;  32  in.  by  22  in.  by  11  in.; 
57  in.  by  22  in.  by  11  in.  It  will  be  seen  that  the  form  of 
the  cans  gives  as  large  a  surface  as  possible  for  a  given 
weight  of  ice.  The  weights  of  the  blocks  of  ice  made  in 
the  cans  whose  sizes  are  given  above  are,  for  the  6-in.  can 
50  lb.,  for  the  8-in.  can  100  lb.,  and  for  the  ii-in.  cans 
200  lb.  and  400  lb.  respectively.  The  reason  for  the  large 
surface  in  the  cans  is  that  ice  itself  has  a  very  low  thermal 
conductivity,  and  as  the  water  next  the  containing  metal 
freezes  first  there  is  a  gradual  thermal  resistance  built  up 
as  the  formation  of  the  ice  proceeds.  Making  the  block 
thin  in  one  direction  reduces  the  effect  of  this  thermal  re- 
sistance to  a  minimum.  The  cans  may  either  stand  upon 
the  bottom  of  a  containing  tank — this  is  the  usual  Ameri- 
can method — or  they  may  be  suspended  from  rods  or 
bearers  supported  by  the  top  of  the  tank  itself.  The  latter 
method  has  the  advantage  that  the  cooling  liquid  passes 
under  the  bottom  of  the  can  as  well  as  round  the  sides. 
The  times  required  to  freeze  the  above  ice  blocks  may  also 
be  interesting.  The  6-in.  can,  making  a  50-lb.  block,  re- 
quires twenty  hours;  the  8-in.  can,  making  a  lOO-lb.  block, 
thirty-six  hours;  the  11 -in.  can.  making  a  200-lb.  block, 
fifty-five  hours,  and  the  ii-in.  can,  making  a  400-lb.  block, 
sixty  hours.  The  above  figures  show  the  difficulty  that  will 
face  the  central-station  engineer,  but  they  also  show  the 
way  out.  As  his  peak  load  in  summer  will  occupy  only  a 
small  part  of  the  twenty-four  hours  it  should  not  be  diffi- 
cult to  design  a  can  that  can  be  run  from  the  time  the 
peak  comes  off  to  the  time  it  starts  agam,  making  its  block 
of  ice  during  that  period. 

The  usual  method  when  making  can  ice  is  to  fill  alter- 
nate cans  at  first  and  to  withdraw  alternate  cans  when 
frozen.  This  arrangement  has  the  advantage  that  the  load 
upon  the  refrigeration  compressor  is  more  equal  through- 
out the  run  of  the  plant.  As  the  ice  forms  in  the  cans  a 
thermal  resistance  is  set  up,  which  reduces  the  rate  of 
work  the  refrigerating  plant  is  able  to  accomplish.  P>v 
withdrawing  alternate  cans  the  load  is  more  equalized. 
The  can  system,  with  cans  arranged  on  the  lines  suggested 
above  to  run  during  the  off-peak  load  hours,  will  probably 
suit  small  central  stations  and  even  those  of  fairly  large 
size. 

THE  PLATE  SYSTEM. 

In  the  plate  system,  as  the  name  implies,  the  ice  is  built 
up  in  several  large  plates.  The  ice  tank  is  divided  into 
sections  by  pairs  of  plates,  forming  practically  iron  boxes, 
in  which  the  cold  brine  is  circulating.  In  some  cases  the 
cold  brine  circulates  in  a  pipe  grid  faced  by  a  flat  plate. 
In  either  case  the  ice  grows  upon  the  face  of  the  plate 
to  the  thickness  required,  and  when  that  is  reached  hot 
brine  is  sent  through  the  cooling  pipes,  releasing  the  block 
of  ice,  which  is  then  hoisted  out. 

THE   ICE  TANK   ITSELF. 

The  ice  tank  itself  should  be  insulated,  very  much  on  the 
lines  that  a  cold  store  is,  as  it  is  necessary  as  far  as  pos- 
sible to  prevent  heat  passing  into  the  water  from  which 
the  ice   is  being  formed   from  outside,  as  this  lessens  the 
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work  vvliirli   im    nn  il;i  ration  coniprcssor  lias  u>  iniii'im. 
In   some  iMsrs,   luiwrviT,   tlu    writer   is   infurnictl   thai    tin- 
ice  tank  is  not  insulatcil.     It  siniplitii-s  the  coiistnu'tion  not 
to  do  so,  hnt  it  j;ivcs  niorr  work  to  the  refri^eraliii};  lom 
pressor  ami  whatever  may  be  driving  it. 

There  are  a  innnher  of  accessory  apparatus  ri<|iMHil 
with  an  ice  niakinj^  plant.  \\  here  the  can  system  is  used 
a  special  arranjiement  is  employi-d  lor  fdlin);  them.  An 
ajL;itator  is  also  iiseil  in  many  forms  of  can  ice-niakinj; 
plant  to  keep  the  water  in  motion  and  to  expel  the  air 
while  the  ice  is  hein}^  formed.  \\  ilh  plate  ice  it  is  claimed 
that  liie  manner  in  which  the  ice  is  jjrown  u|)on  the  plate 
forces  the  air  outward.  In  plate  ice  makinj,'  it  is  some- 
times the  i)racticc  to  arrange  the  i)lates  fairly  near  lojicther 
and  to  allow  the  two  bodies  of  ice  to  join  in  the  middle. 
This  does  not  make  such  a  jij^ood  block  as  the  pure  plate  sys- 
tem, by  which  ])erfectly  transparent  ice  is  said  to  be  made. 

Al)paratus  is  required  for  tbawinjj  out,  for  liftinj;  the 
cans  t)Ut  of  the  ice  tank  and  replacing  them,  for  lifting  the 
large  blocks  formed  on  the  plate  system,  for  breaking  up 
the  ice  into  small  pieces,  and  for  other  purposes. 

It  should  also  be  noted  that,  if  preferred,  what  is  known 
as  the  absorption  system  of  cooling  may  be  employed.  In 
the  absorption  system,  which  is  only  applicable  wilb 
ammonia,  the  annnonia  gas  is  alternately  absorbed  in  a 
tank  of  water  and  expelled  from  another  tank  under  pres- 
sure. The  generator,  as  the  tank  in  which  expulsion  takes 
place  is  called,  is  virtually  a  boiler,  and  the  annnonia  gas 
is  driven  off  under  pressure,  the  generator  taking  the  place 
of  the  compression  part  of  the  compressor.  The  absorber, 
as  the  other  tank  is  called,  takes  the  place  of  the  suction 
side  of  the  compressor.  The  generator  in  an  absorption 
system  is  heated  by  steam. 

Where  ice  is  stored,  as  where  it  is  made  right  throughout 
the  year,  so  as  to  have  a  good  supply  during  the  summer 
months,  the  ice  house  in  which  it  is  stored  must  be  in- 
sulated just  as  a  cold  store  is.  Almost  any  building  can 
be  converted  into  an  ice  store,  provided  that  it  can  be  in- 
sulated. Insulation  consists  in  building  a  wall  of  insulating 
material  inside  of  the  usual  brick  or  wood  or  other  walls, 
:uk1  also  providing  an  insulating  floor  and  roof.  The 
method  that  has  been  adopted  until  very  recently  is  to  line 
the  brick,  stone  or  other  wall  with  wooden  match  boarding, 
inside  of  which  waterproof  paper  is  pasted.  A  second  wall 
of  wooden  match  boarding  is  built  at  a  certain  distance, 
depending  upon  the  conditions,  from  the  lining  of  the  outer 
wall.  It  is  stayed  to  the  outer  wall  and  pasted  on  the  side 
facing  the  outer  wall  with  waterproof  paper.  The  space 
between  the  two  walls  of  match  boarding  is  closely  filled 
with  one  of  the  thermal  insulators,  silicate  cotton,  flake 
charcoal,  cork,  etc.  The  last-named  method,  which  has  the 
advantage,  in  the  writer's  opinion,  of  making  a  better 
mechanical  job  and  being  more  easily  applied,  is  to  make 
sheets  of  compressed  cork  of  various  thicknesses  and 
various  sizes.  They  can  be  cut  with  a  saw  and  drilled, 
and  will  hold  a  coarse  thread.  The  sheets  or  slabs  are 
fixed  upon  the  inside  of  the  brick  or  stone  or  other  wall 
by  screws  or  in  any  convenient  way  to  the  thickness  re- 
quired, and  a  special  form  of  cement  that  has  been  worked 
out  for  the  purpose  is  laid  on  over  all  on  the  inside,  so 
that  there  is  a  smooth  surface.  Floors  and  roofs  are 
treated  very  similarly  to  walls,  but  provision  is  made  for 
walking  upon  the  floors  by  laying  asphalt  or  some  other 
substance  above  the  thermal  insulator,  and  provision  is 
made  in  the  ceiling  for  any  attachments  that  may  be  re- 
quired to  hold  the  material  stored  without  affecting  the  in- 
sulation of  the  roof.  In  hot  climates  also  and  where  the 
sun  is  very  powerful  during  the  summer  the  roofs  of  the 
ice  house  should  be  protected  by  asbestos  tiles  or  some 
similar  substance.  For  moderate  climates  a  dug-out  makes 
a  very  fair  ice  store,  but  the  roof  and  any  walls  that  rise 
above  the  ground  should  be  insulated  in  the  manner 
described. 


SWITCIIHOARI)   PANELS  FOR 

THREE-WIRE  GENERATORS. 

Various  Methods    of    Connections,  with  the  Economic 
and  Practical  Advantages  of  Each  Method  Explained. 


By  a.  M.  Bennett. 

1-v  111',  design  (if  switchboards  for  the  protection  and 
control  of  three-wire  generators  j)rcsents  a  case 
analogous  in  principle  to  that  of  the  two-wire 
switchboard.  The  same  protection  against  overloads, 
usually  in  the  form  of  circuit-breakers,  is  necessary;  pro- 
vision nnist  be  made  for  throwing  the  machine  into  circuit 
after  its  voltage  has  been  adjusted,  and  in  addition  instru- 
ments must  be  provided  for  indicating  the  current  output 
and  voltage.  The  generator  i)anel  for  the  two-wire  in- 
stallation has  been  (piite  generally  stanrlardized,  the  fol- 
lowing being  the  e(|uipment  usually  found  thereon:  A 
donl)le-pole  switch,  controlling  one  line  and  the  equalizer; 
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Fig.    1 — Diagram    of    Connections    for    Three-Wire    Generator. 

a  single-pole  switch  and  a  single-pole  overload  circuit- 
breaker,  together  with  the  ammeter,  being  placed  in  the 
other  line.  A  voltmeter  is  so  connected  that  the  voltage 
may  be  read  before  the  generator  is  thrown  into  circuit. 
The  field  regulator  and  ground  detector  lamps  complete 
all  the  apparatus  necessary  for  the  absolute  control  of  the 
current  from  the  two-wire  generator  that  is  to  operate  in 
parallel  with  others. 

In  view  of  the  fact  that  in  the  majority  of  installations 
at  the  present  day  the  generators  are  operated  in  parallel, 
and  in  those  cases  where  single  operation  does  obtain  the 
machines  are  so  designed  that  equalizing  connections  can 
be  made  if  needed,  the  descriptions  to  follow  will  deal  with 
the  case  of  compound-wound  generators  in  parallel  op- 
eration. 

With  three-wire  generators  it  is  necessary  to  have  two 
equalizing  connections  between  machines,  this  being  due  to 
the  fact  that  the  series  field  coils  are  so  connected  that  alter- 
nate poles  are  in  series.  Two  sections  are  thus  formed,  one 
of  which  is  connected  to  the  positive  and  the  other  to  the 
negative  side  of  the  armature.  As  there  is  an  equalizer  on 
each  side  of  the  generator  it  will  be  seen  that  the  full 
potential  of  the  generator  exists  between  the  two.  The 
same  treatment  as  regards  mounting,  spacing,  etc.,  should 
be  accorded  these  connections  as  the  main  leads  from  the 
machine. 
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Tlicre  are  several  arrangeimius  (jf  switcliboard  ap- 
paratus vvliicli  are  in  coninion  use,  differing  in  the  number 
of  leads  required  to  be  run  from  the  generator,  in  the  loca- 
tion and  number  of  circuit-breakers  used  and  in  the  switch- 
ing facilities  afforded.  The  primary  object  in  all  of  these 
should  be  protection  of  the  generators,  but  that  some  fall 
short  of  this  design  can  easily  be  shown. 

The  one  arrangement  which  does  fully  satisfy  this  re- 
quirement of  protection  and  at  the  same  time  provides 
ade(|uate  switching  facilities  is  shown  diagrannnatically  in 
l-'ig.  I.  It  will  be  seen  that  seven  leads  are  run  between 
generator  and  switchboard,  and  the  equipment  may  be  de- 
scribed as  the  result  of  filling  certain  conditions  which  it  is 
known  must  exist  in  order  that  full  protection  to  the  gen- 
erator may  ()l)tain.  These  conditions  are  described  here- 
with. 

Inasmuch  as  a  complete  circuit  exists  from  either  side  of 
the  machine  through  the  neutral  lead,  it  is  necessary  that 
each  of  these  circuits  be  protected.  From  this  it  is  seen 
that  the  least  number  of  circuit-breakers  that  can  be  used 
is  two,  and  that  these  must  be  interlocked  so  that  both  open 
at  the  same  time,  for  if  the  circuit  from  one  side  of  the 
armature  only  were  opened  the  full  load  from  the  other 
side  of  the  system  would  flow  through  the  balancing  coils 
and  their  connections,  overloading  them  and  probably  burn- 
ing them  out. 

To  carry  out  the  full  intent  in  the  use  of  circuit-breakers, 
that  of  protection  to  the  generator  from  overload,  it  is 
necessary  that  they  be  acted  upon  by  the  full  armature  cur- 
rent. To  meet  this  condition  it  is  evident  they  must  be 
placed  in  circuit  between  the  armature  and  the  point  where 
the  equalizer  is  taken  off ;  otherwise  the  current  flowing  in 
the  equalizers  will  not  pass  through  the  circuit-breakers. 
In  this  case  if  a  machine  is  delivering  current  through  the 
equalizer  to  another  in  parallel  with  it  the  first  machine  is 
not  protected  by  its  circuit-breaker  by  the  amount  of  this 
current,  while  this  extra  current  may  cause  the  breaker  of 
the  second  machine  to  open,  though  this  latter  machine 
itself  may  not  be  overloaded.  It  is  necessary  then  to  run 
leads  from  each  side  of  the  armature  to  the  circuit-breakers 
on  the  switchboard  and  back  to  the  series  field  coils,  thence 
again  to  the  busbars  on  the  switchboard.  The  equalizing 
connection  is  then  made  at  the  switchboard  instead  of  at 
the  machine  terminals. 

With  the  generator  protected  as  thus  described  a  circuit- 
breaker  is  not  needed  in  the  neutral ;  in  fact,  one  should 
not  be  used  unless  it  is  arranged  to  trip  the  main-line 
breakers  at  the  same  time.  If  this  were  not  done  the  open- 
ing of  the  neutral  alone  would  throw  the  neutral  load 
across  the  outside  mains,  with  probable  injury  to  this  load. 

As  with  the  two-wire  generator,  the  main  switches  should 
be  so  arranged  that  the  series  field  coils  can  be  comiected 
to  the  line  when  starting  up.  This  is  effected  by  placing 
a  double-pole  switch  in  each  side  of  the  system,  one  pole 
in  each  main  and  equalizer  lead,  as  shown  in  Fig.  i.  The 
circuit-breakers  must  be  open  until  the  voltage  has  been 
built  up  to  that  of  the  line,  after  which  they  can  be  closed, 
throwing  the  generators  on  to  the  line.  If  the  circuit- 
breakers  were  closed  at  the  time  of  starting,  the  armature 
of  the  machine,  being  paralleled,  would  act  as  a  short-cir- 
cuit to  the  rest  of  the  machines  on  the  line. 

A  single-pole  switch  in  the  neutral  is  all  that  is  required 
to  disconnect  the  balancing  coils  from  the  circuit.  In  case 
these  coils  are  external  to  the  machine  it  is  not  necessary 
to  introduce  switches  in  the  leads  between  them  and  the 
collector  rings.  If  it  is  desired  to  open  these  circuits  it  can 
be  done  by  lifting  the  brushes  from  the  collector  rings. 

The  opening  of  the  circuit-breakers  in  this  method  of  con- 
nection leaves  the  series  field  coils  connected  to  the  lines, 
and  this  has  led  in  some  cases  to  an  extra  connection  being 
placed  on  the  circuit-breaker  to  open  the  equalizer  leads. 
This  addition,  however,  is  more  in  the  nature  of  a  refine- 
ment than  a  requisite,  and  should  not  be  consiflcred  a  neces- 


sary ijart  (jf  the  aj^paratus  on  tlu-  switchboard,  a^  these 
leads  can  just  as  well  be  opened  by  means  oi  the  switches 
connected  in  them. 

Inasmuch  as  there  is  a  difference  of  current  on  the  two 
sides  of  a  three-wire  system  when  the  latter  is  carrying  an 
unbalanced  load,  which  difference  is  the  amount  of  current 
carried  by  the  neutral,  it  is  necessary  to  have  an  ammeter 
in  each  main  from  the  generator.  For  these  ammeters  to 
indicate  the  full  current  in  each  side  of  the  system  they 
must  be  connected  in  circuit  after  the  same  manner  as  the 
circuit-breakers;  that  is,  between  the  armature  and  the 
equalizing  connection.  In  this  case  the  meters  and  their 
shunts  can  all  be  mounted  on  the  switchboard,  which  can- 
not be  done  in  certain  .systems  of  which  descrijitions  will 
be  given  later. 

The  voltmeter  is  usually  connected  to  read  the  voltage, 
both  at  the  machine  terminals  and  at  the  busbars  on  the 
switchboard.  In  addition,  means  should  be  provided  for 
reading  the  voltage  between  mains  and  neutral,  as  a  dif- 
ference in  voltage  exists  between  the  two  sides  of  the  sys- 
tem, depending  on  the  amount  of  unbalanced  load  carried. 


Fig.  2 — Arrangements  with    Five  Switchboard    Leads. 

These  readings  can  all  be  made  on  a  single  instrument  by 
the  use  of  voltmeter  receptacles  and  plugs,  as  shown  in 
Fig.  I. 

The  above  method  of  connection,  while  insuring  the 
best  possible  protection  to  the  generators  by  reason  of  the 
fact  that  seven  leads  are  required,  will  be  found  to  be  ex- 
pensive in  the  case  of  large  installations  and  where  the 
cables  are  of  large  current-carrying  capacity,  and  in  many 
cases  of  this  nature  it  is  the  practice  to  install  the  circuit- 
breakers  and  ammeter  shunts  on  a  separate  panel  near  the 
generator,  instead  of  on  the  switchboard.  By  this  means 
two  of  the  seven  cables  are  done  away  with.  As  the  cost 
of  the  extra  circuit-breaker  panel  is  more  than  offset  by 
the  saving  in  cable,  and  as  the  former  does  not  take  up 
much  room  near  the  machines,  the  method  is  to  be  recom- 
mended. It  will  be  seen  that  this  is  only  a  variation  of 
the  scheme  previously  described  and  sacrifices  none  of  the 
protection  afforded  by  it. 

An  equipment  in  which  only  five  leads  are  required  and 
where  all  the  apparatus  is  mounted  on  the  switchboard  is 
.shown  in  Fig.  2.  It  will  be  noted  that  a  three-pole  circuit- 
breaker  is  used,  and  this  has  but  two  coils,  one  in  the  main 
line  and  one  in  the  neutral.  The  breaker  in  this  case  is 
not  influenced  by  the  full  armature  current  from  a  machine 
which  is  delivering  current  by  way  of  the  equalizer  to 
others,  while  the  machine  receiving  current  through  the 
equalizer  may  have  its  breaker  opened  when  this  machine 
is  not  overloaded.  The  circuit-breakers  then  do  not  pro- 
tect the  generators  by  the  amount  of  equalizing  current 
passing  between   them.     The  circuit-breakers  in  this  case 
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mii.st  he  iiiterluckcil ;  t)lluTwi.sc  the  cuit-  in  ilic  iiiaiii  line 
may  upcii,  leaving  tlie  circuit  tluoii^^h  tlie  iieiilral  ami  the 
otiicr  siile  of  the  machine  unili.stnrhed.  with  prohabic  in- 
jury to  the  halancin^  cuils,  ami,  vice  versa,  tiie  neniral 
may  be  opened,  throwing  tlic  neutral  load  across  the  out- 
side main.s.  It  i.s  understood  that  when  the  main  line  cir 
cuit-breaker  is  opeiutl  it  must  actuate  the  one  in  the 
equalizer. 

It  will  be  noteil  that  the  switches  when  closed  on  the 
series  field  also  establish  a  circuit  through  tlie  machine,  and 
for  this  reason  it  is  not  possible  to  start  np  the  generator 
with  the  series  fields  in  circuit,  as  can  be  done  with  the 
arrangement  shown  in  l-ig.  i. 

The  ammeter  shunts  have  to  be  mounted  on  the  j^eii 
erator  frame  and  connected  in  circuit  between  the  arma- 
ture ami  equalizer,  in  order  that  the  ammeters  may  in- 
dicate the  full  current  on  cither  side  of  the  system.  liiis 
necessitates  special  arrangement  of  the  terminal  blocks  to 
take  these  shunts  and  special  calibration  of  the  ammeters, 
on  account  of  the  long  leads  required.  To  this  must  be 
atlded  the  extra  cost  of  the  circuit-breaker  over  that  re- 
quired with  the  seven-lead  arrangement.  When  this  is  all 
taken    into    account,    together   with    the    fact    that    absolute 


COMPARISON  OF  COMMERCIAL  ECONOMY 

OF  GAS  ENGINES  AND  STEAM  TURBINES. 

Practical  Data  Relating  to  Operation  of  Blast-Furnace 
Gas  Engines  with   Electrical  Generators. 


Fig.    3 — Three-Wire    Generator    with    Four-Pole    Circuit- Breaker. 

protection  is  not  afiforded  to  the  generators,  it  is  evident 
that  this  method  of  connection  is  not  as  desirable  as  that 
shown  in  Fig.  i,  even  though  the  smaller  number  of  leads 
required  efTects  some  saving  in  cost. 

An  equipment  quite  commonly  used  is  shown  in  Fig.  3, 
where  ^a  four-pole  circuit-breaker  and  two  double-pole 
switches  are  used  in  the  main  and  equalizer  leads.  This 
arrangement  also  requires  that  only  five  leads  be  run  to  the 
switchboard,  but  it  is  open  to  all  the  objections  described 
under  the  previous  case,  and  in  addition  introduces  another 
pole  in  the  circuit-breaker. 

The  equipments  described  all  resolve  themselves  into  a 
single  case  when  the  generator  is  to  operate  singly.  As 
there  are  three  leads  from  the  generator,  including  the 
neutral,  a  three-pole  switch  is  required.  A  circuit-breaker 
should  be  placed  in  each  main,  and  these  must  be  inter- 
locked for  reasons  stated  previously.  This  apparatus,  to- 
gether with  the  ammeter  shunts,  can  all  be  mounted  on  the 
switchboard. 

The  question  of  panels  controlling  feeder  circuits  will 
not  be  considered  in  detail,  as  these  vary  with  conditions 
governed  by  the  size  of  the  plant,  the  nature  of  the  load, 
etc.  Their  design  does  not  present  any  difficulties  over  that 
of  the  two-wire  system.  In  large  installations  the  power 
panels  and  those  supplying  lighting  circuits  are  arranged 
separately,  and  each  may  be  equipped  with  its  own  am- 
meters and  wattmeter. 


15V     I'KANKI.IN    M.    FaRWEIX. 

IN  these  days  when  the  gas  engine  has  become  so 
popular  as  a  prime  mover  for  electric  generators, 
])articularly  when  blast-furnace  gas  engines  in  iron 
;iiid  steel  works  have  become  so  common,  some  important 
Considerations  in  the  cost  of  producing  electric  energy 
seem  to  have  been  overlooked.  The  high  tiiermal  etli- 
ciency  of  the  gas  engine  over  other  forms  of  heat  engines 
seems  in  the  mind  of  many  to  overshadow  all  other  points. 
Such  should  not  be  the  case,  for  there  are  other  items 
eminently  worthy  of  attention  which  may  put  an  entirely 
different  face  on  the  situation.  While  it  is  perhaps  true 
that  in  a  good  many  cases  the  high  thermal  efficiency  of 
the  gas  engine  becomes  the  governing  factor  in  its  selection 
as  a  prime  mover,  yet  there  are  cases  in  which  other  factors 
seriously  reduce  this  beneficent  result  if  they  do  not  en- 
tirely eliminate  it. 

In  the  design  of  a  generating  system,  if  worked  out 
according  to  correct  engineering  principles,  there  can  be 
no  standard  practice.  Local  conditions  must  be  carefully 
investigated.  This  is  especially  true  in  industrial  works 
where  the  waste  or  refuse  of  the  industrial  processes  may 
be  used  in  generating  electrical  energy  or  where  the  proc- 
esses of  manufacture  may  require  such  large  quantities  of 
energy  in  a  certain  form  as  to  govern  the  type  of  prime 
mover  used.  In  industrial  plants  these  things  alone  are 
often  considered  the  determining  factor  in  the  selection  of 
a  prime  mover. 

There  are,  however,  other  items  besides  the  form  of  fuel 
or  energy  used  that  should  be  looked  into.  In  view  of  this 
the  writer  desires  to  call  attention  to  a  few  points  with 
special  reference  to  the  use  of  blast-furnace  gas  engines 
as  prime  movers  that  have  come  to  his  notice  in  the  past 
two  or  three  years  in  making  estimates  for  extensions  to 
a  large  generating  system  and  from  experience  gained  in 
the  operation  of  such  a  system.  These  points,  the  writer 
believes,  are  sufficiently  important  to  be  of  interest  to  the 
engineering  profession  at  large  and  particularly  to  the 
engineers  who  are  connected  with  industrial  works  of  vari- 
ous sorts. 

The  first  item  worthy  of  note  is  the  relation  between 
fixed  charges  and  operating  cost.  A  gas  engine  using 
waste  gases  is  a  very  bulky  and  expensive  afifair,  requires 
a  large  and  expensive  building  to  house  it,  and  of  necessity 
must  cover  a  large  ground  area.  On  the  other  hand,  the 
steam  turbine  is  a  very  simple  and  inexpensive  machine 
and  on  account  of  its  natural  characteristics  requires  very 
small  space. 

In  cases  where  land  for  the  power-house  site  must  be 
purchased  the  matter  of  ground  area  may  become  of  con- 
siderable importance  where  the  price  of  real  estate  is  high, 
but  in  the  specific  case  here  mentioned  it  is  not  considered, 
as  it  is  assumed  that  the  company  has  sufficient  area  avail- 
able for  either  kind  of  power  station. 

A  prominent  electrical  engineer  engaged  in  steel-mill 
work  gives  the  following  figures  for  the  cost  per  kilowatt 
of  moderate-sized  alternating-current  generating  stations 
for  steel  and  iron  mills:  If  driven  by  blast-furnace  gas 
engine,  $130  per  kilowatt;  if  driven  by  reciprocating  steam 
engine,  $95  per  kilowatt,  and  if  driven  by  low-pressure 
steam  turbine,  $75  per  kilowatt.  These  figures  are  for  the 
total  cost  of  generating  station  divided  by  the  total  kilowatt 
rating  of  the  station,  including  spare  units.  Now,  in  place 
of  the  low-pressure  turbine  assume  the  use  of  the  high- 
pressure  steam  turbine,  which  would  cost  a  little  more,  say 
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$80  per  kilowatt.'  It  is  readily  seen  that  the  gas-engine 
plant  will  cost  62.5  per  cent  more  than  the  steam-turbine 
plant. 

The  writer  does  not  wish  to  discuss  here  the  question  of 
depreciation,  but  it  would  seem  to  be  the  general  consensus 
of  opinion  of  those  most  closely  in  touch  with  business 
engineering  that  some  allowance  must  be  made  for  the  re- 
placement of  worn-out  and  obsolete  machinery.  Science 
and  invention  are  so  rapidly  improving  our  arts  and  in- 
dustries that  it  often  becomes  advisable  to  consign  to  the 
scrap  heap  machinery  that  is  far  from  worn  out.  Under 
these  conditions  the  charge  against  the  investment  should 
be  high. 

On  this  basis,  then,  will  be  examined  the  two  extreme 
cases  to  see  where  they  lead.  A  certain  large  and  well- 
known  steel  company  in  making  estimates  allows  for 
power-station  equipment:  Depreciation,  10  per  cent;  in- 
ttrest,  5  per  cent,  and  taxes,  lys  per  cent.  No  allowance 
i>  made  for  insurance,  but  the  writer  believes  it  should  be 
included,  even  though  in  this  case  the  steel  company  has 
its  own  insurance  department.  For  this  discussion,  how- 
ever, it  will  be  omitted,  the  other  items  being  assumed  to 
be  sufficient  to  cover  it. 

In  the  case  of  the  gas-engine  station  the  charge  against 
investment  would  then  iiecome: 


Depreciation  at  10  per  cent $13.00 

Interest  at  5   per  cent 6.50 

Taxes  at  IHi   per  cent 1.46 

Total     $20.96 

On  account  of  the  fewer  parts  exposed  to  high  tempera- 
tures and  to  wear,  and  the  extreme  simplicity  of  the  steam 
turbine,  it  would  seem  to  be  safe  to  cut  the  depreciation  to 
9  per  cent  for  that  case.  The  charge  against  investment 
for  the  steam  turbine  station  would  then  become: 


Depreciation  at  9  per  cent $7.20 

Interest  at   5  per  cent 4.00 

Taxes  at   1%  per  cent .90 

Total     $12.10 

This  shows  a  large  difference  in  the  amounts  charged 
against  investment.  Now  consider  the  operating  costs  for 
a  gas-engine  station  and  afterward  those  for  a  steam- 
turbine  station. 

In  a  certain  steel-works  power  plant  of  6000  kw  total 
rating  using  blast-furnace  gas,  with  which  the  writer  is 
familiar,  the  service  requires  the  use  of  two  of  the  2000-kw 
units,  leaving  the  third  for  reserve.  With  an  approximate 
average  load  of  4000  kw  on  the  station  the  yearly  oper- 
ating cost,  as  calculated  from  tests  and  cost  reports  of  actual 
operating  conditions,    is   as    follows: 


Wages  and  salaries $1 1,790 

Repairs 1 1,700 

Lubricants   and    waste 6,000 

Coolinij    water 2,850 

Blast-furnace  gas   ($12,000   per  engine) 24,000 

Cleaning    gas 10,000 

Total     $66,340 

As  the  rating  of  the  station  is  being  here  used  as  a 
basis,  the  amount  is  divided  by  6000  instead  of  the  kilowatt 
output.  Then  66,340 -^6000  =  $11.06,  which  is  the  oper- 
ating cost  per  kilowatt  per  year. 

t  onsider  next  a  steam-turbine  station  of  the  same  rating, 
same  sized  units  and  carrying  the  same  load.  The 
steam  turbine  has  so  few  and  such  small  bearing  surfaces 
as  compared  with  the  gas  engine,  besides  being  almost 
entirely  self-oiling,  that  one  can  safely  consider  one  less 
man  on  each  turn  in  the  engine-room  than  would  be  re- 
quired with  gas  engines,  and  can  drop  the  least  expensive 

'Various  articles  in  the  Electrical  World  would  indicate  that  the  cost 
tiKiirc  chostn   is  3   fair  average. 


man,  whose  wages  would  be  about  $575  per  year ;  for  the 
two  turns,  that  would  mean  a  reduction  of  $1,150  per  year. 
Then  for  the  operating  cost  of  the  steam-turbine  station 
the  estimated  yearly  cost  would  be  as  follows: 


Wages    and    salai  its $10,640 

Repairs     5,850 

Lubricants    ard    waste 3,000 

Condensing    water- 9,690 

Steam"    90,000 

Total     $1 19,150 


Now,  dividing  by  the  rating  of  the  station,  one  has 
119,180 -f- 6ooo  =  $19.86  per  kilowatt  per  year  for  the 
steam-turbine  station. 

Combining  these  to  obtain  the  total  yearly  cost  of  service 
per  kilowatt,  there  is  obtained  for  the  gas-engine  station 
$20.96-4-  1 1.06  =  $32.02,  and  for  the  steam-turbine  station, 
$12.10 -f  19.86  =  $31.96,  which  shows  $0.06  per  kilowatt 
in  favor  of  the  turbine  station. 

It  is  worth  while  observing  from  the  note  regarding  the 
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cost  of  Steam  that  the  figure  $90,000  is  based  on  the  use 
of  coal  under  more  than  half  of  the  boilers  in  the  works 
and  blast-furnace  gas  under  the  remainder.  If  the  cost 
of  steam  from  the  gas-fired  boilers  w^ere  separated  out  and 
used  as  the  figure  for  cost  of  steam  to  the  turbines,  as 
should  be  done  to  make  a  fair  comparison,  the  steam  tur- 
bine would  show  up  still  better. 

The  gas  engine  has  not  as  yet  been  developed  in  ex- 
tremely large  units,  while  the  steam  turbine  has.  •  The  gas 
engine  has  seldom  been  used  in  units  larger  than  2000  kw, 
while  the  steam  turbine  is  made  in  10,000  kw  and  even 
larger  sizes.  Now,  if  one  were  to  consider  a  station  of 
30.000  kw,  which  is  nearly  the  size  of  the  famous  Gary 
plant,  and  use  three  io,ooo-kw  turbine  units  as  against 
fifteen  2000-kw  gas-engine  units,  it  would  be  found  that 
with  all  other  items  remaining  in  the  same  ratio  as  given 
above  the  large  number  of  men  required  for  the  gas- 
engine  station  and  the  improved  economy  of  a  io,ooo-kw 
turbine  over  one  of  2000  kw  would  make  the  favorable 
showing  for  the  steam-turbine  station  still  greater. 

Another  important  item  is  the  matter  of  power  factor. 
In  a  certain  steel-works  power  plant  of  6ooo-kw  rating 
familiar  to  the  writer  there  are  three  units  with  generators 
rated  at  2000  kw  and  gas  engines  rated  at  3600  brake-hp. 
The  efficiency  of  the  generators  being  about  95  per  cent, 

-Cost  of  condensing  water  was  calculated  on  tlie  basis  of  thirty  times 
tlie  weight  of  steam  condensed  and  is  figured  at  the  same  cost  per  gallon 
as   the   water   used   for   cooling  in   the   case  of  the   gas   engines. 

•■"Cost  of  steam  is  based  on  tlie  consumption  of  17.5  lbs.  per  kw-liour 
delivered  at  a  cost  of  $32.33  per  year  per  boiler  hp.  This  figure  is  the 
average  of  all  boilers  in  the  steel  works,  some  burning  blast-furnace  gas 
and  some  burning  coal.  From  various  published  tests  on  steam  turl)incs 
.of  about  the  si^e  here  considered  the  author  believes  that  the  steam- 
consumption   rate  he  has  assumed  is  a  liberal   one. 
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the  iionnal  load  mi  tlic  ^as  cnj-iiu-s  is  appro.Miiiatcly  -'^dh 
k\v  on  the  generator  at  unity  power  factor,  the  hi^jh  raliiij^ 
of  the  gas  engines  Iteing  supposedly  intended  to  allow  for 
heavy  overloads  on  tiie  generators. 

Now,  these  generators  l)eing  rated  at  2in)o  kw  at  8o  per 
cent  jxiwer  factor,  tlie  current  output  at  2500  kw  with 
unity  power  factor  would  he  just  ahout  the  limiting  cur- 
rent for  continuous  t)perati()n  without  undue  heating.  In 
this  pnrticidar  instance  the  load  on  the  station  is  composed 
largely  of  synclironous  motors,  and  by  control  of  their 
excitation  the  power  factor  is  maintained  very  nearly  at 
unity. 

Suppose  now  that  the  average  power  factor  were  75  per 
cent,  as  is  not  uncommon  in  industrial  plants  having  a  large 
induction  motor  load.  The  continuous  power  output  of 
the  generator  would  then  be  2500X0.75=  1875  kw,  and 
the  load  on  the  engine  would  be  reduced  in  approximately 
the  same  proportion. 

The  mechanical  elTiciency  of  these  gas  engines  being  low 
(about  77.6  per  cent)  and  the  friction  load  high  (about 
9-JO  hp,  determined  both  by  indicator  cards  and  by  driving 
engine  with  generator  acting  as  a  motor),  the  gas  con- 
sumption on  light  loads  becomes  very  high,  as  shown  by 
the  accompanying  curve.  This  curve  was  made,  not  from 
test  conditions,  but  from  operating  conditions,  the  points 
being  plotted  from  the  average  wattmeter  and  gas-meter 
readings  for  twenty-four  hours,  corrected  and  reduced  to 
a  basis  of  gas  at  100  heat  units  per  cubic  foot. 

Consider  now  a  concrete  example.  Suppose  the  station 
load  is  5000  kw.  At  unity  power  factor  this  could  be 
nicelv  handled  hv  two  of  the  units  with  2500  kw  on  each. 
With  a  power  factor  of  75  per  cent  three  units  with  a  load 
of  1667  kw  each  would  be  required.  From  the  accom- 
panying gas-consumption  curve  the  gas  per  kw-hour  in 
the  case  of  two  units  at  unity  power  factor  would  be 
2.45  X  60  =  147  cu.  ft.,  and  with  three  units  operating  at 
75  per  cent  power  factor  the  gas  per  kw-hour  would  be 
2.68X60=  160.8  cu.  ft.  Using  the  cost  of  gas  per  year, 
cleaning  included,  as  given  above  in  the  estimate  of  cost  of 
power,  and  the  gas  consumption  taken  from  the  curve,  the 
cost  of  gas  per  cubic  foot  figures  out  to  be  $0.00000665  and 
the  gas  cost  per  kw-hour  would  be  for  unity  power  factor 
0.00000665  X  147  =  $0.000977  and  for  75  per  cent  power 
factor  0.C0000665  X  160.8  =  $0.001069.  From  this  it  is 
readily  shown  that  the  reduction  of  the  power  factor  to 
75  per  cent  increases  the  fuel  cost  per  kw-hour  to  9.4  per 
cent.  In  the  case  of  75  per  cent  power  factor  there  would 
also  be  an  additional  expense  for  lubricants  for  the  third 
unit. 

The  same  thing  occurs  in  the  case  of  the  steam  turbine, 
but  in  a  much  smaller  degree,  first,  because  the  steam  tur- 
bine is  able  to  handle  greater  overload's  than  a  gas  engine 
as  at  present  rated  and  as  a  result  it  is  customary  to  provide 
a  generator  with  a  turbine  with  a  brake-horse-power  rating 
just  about  equivalent  to  the  rated  output  of  generator  plus 
its  losses,  and,  second,  the  turbine  has  a  higher  mechanical 
efficiency  and  the  steam  consumption  curve  is  almost  flat 
between  the  load  limits  considered,  and  consequently  the 
eflfect  of  power  factor  with  steam-turbine  units  is  not  so 
pronounced  in  the  operating  economy. 

When  it  comes  to  the  matter  of  investment  in  the  plant 
the  question  of  reduced  capacity  on  account  of  low  power 
factor  also  becomes  an  important  consideration  in  the  selec- 
tion of  a  prime  mover.  On  account  of  the  poorer  me- 
chanical efficiency  of  the  gas  engine  and  its  inability  to 
handle  heavy  overloads  a  prime  mover  of  proportionately 
larger  size  will  be  required  with  the  gas  engine  than  with 
the  steam  turbine  and  still  further  increase  an  item  already 
the  chief  factor  in  the  total  power  cost. 

There  are  two  ways  of  meeting  this  problem  of  the  rela- 
tion of  power  factor  to  the  prime  mover.  The  first  of  these 
is  to  design  the  power  station  for  unity  power  factor  and 
so  distribute  the  external  load  that  there  is  a  large  propor- 


tion of  .synchronous  motors  operating  under  load  which 
can  be  so  excited  as  to  keep  the  power  factor  close  to 
unity,  or  else  ilepend  on  a  highly  overexcited  .synchronous 
motor  running  light  to  correct  for  lagging  current.  The 
other  method  is  to  provide  the  generators  with  a  prime 
mover  of  reduced  size  just  sufficient  to  drive  it  at  the  in- 
ductive load  expected  where  it  is  known  that  the  power 
factor  will  be  low. 

.Some  engineers  claim  that  an  induction  motor  load  is 
nuich  easier  to  handle  than  a  synchronous  motor  load,  as 
the  latter  is  more  a])t  to  exaggerate  disturbances  between 
machines  ojjcrating  in  parallel,  while  the  former  will  smooth 
out  such  disturbances,  and  they  would  therefore  be  apt  to 
recommend  the  second  method. 

In  the  steel-works  power  system  which  has  been  fre- 
quently referred  to  the  first  method  is  in  use.  The  larger 
part  of  the  load  being  synchronous  motors,  the  power  factor 
was  easily  maintained  very  close  to  unity,  and  during  all 
the  writer's  experience  with  this  power  system  there  did 
not  seem  to  be  an  undue  amount  of  interruptions  to  service 
that  could  be  charged  to  the  large  synchrcmous  load.  No 
trouble  whatever  was  experienced  in  parallel  operation — 
in  fact,  in  that  power  house  is  to  be  found  one  of  the  finest 
examples  of  parallel  operation  of  alternators  driven  by 
blast-furnace  gas  engines  in  this  country. 

Of  course,  whatever  kind  of  prime  mover  is  used,  the 
two  methods  for  overcoming  the  effect  of  low  power  factor 
are  applicable.  In  determining  which  method  is  to  be 
used  the  character  of  the  load  on  the  .station  must  be  con- 
sidered. The  second  method  will,  of  course,  be  the  more 
generally  used,  as  the  first  method  can  be  used  only  where 
the  parties  that  control  the  generating  station  also  can 
control  the  character  of  the  load,  as  in  large  industrial 
concerns  making  their  own  power  and  in  certain  central 
stations  where  the  load  is  of  such  a  character  as  to  admit 
of  substations  containing  rotary  converters  or  motor-gen- 
erator sets  instead  of  transformers.  Of  course,  a  syn- 
chronous motor  running  light  to  raise  the  power  factor 
could  be  used  in  almost  any  case  wdiere  the  expense  of  such 
a  motor  would  be  justified. 

There  is  much  more  that  might  be  said  regarding  the 
choice  of  a  prime  mover  for  electric  power  stations,  but 
the  writer  believes  that  the  two  points  mentioned  make  it 
sufficiently  clear  that  too  much  haste  should  not  be  made 
in  selecting  gas  engines  for  prime  movers  even  in  steel 
works  where  the  blast-furnace  gas  engine  is  expected  to 
show  such  wonderful  results. 

The  gas  engine  has  a  field  of  its  own,  where  it  is  almost 
supreme,  but  this  field  decidedly  is  not  large  power  plants 
at  the  present  stage  of  the  gas-engine-building  art.  In 
Factory  for  February,  191 1,  in  an  article  by  Prof.  Hugo 
Diemer,  appear  some  curves  that  illustrate  this  point  very 
well.  These  show  the  total  cost  of  power  with  various- 
sized  units  for  both  gas-engine  and  steam-engine  plants  at 
various  prices  of  coal.  With  coal  at  $2  per  ton  the  gas- 
engine  curve  and  the  steam-engine  curve  cross  at  the  8oo-hp 
line.  With  sizes  smaller  than  800  hp  the  gas  engine  shows 
best,  but  above  that  the  steam  engine  shows  best.  With 
higher  priced  coal  the  curves  cross  higher  up,  extending 
the  gas-engine  field.  The  same  general  law  holds  good 
whatever  kind  of  gas  is  used  or  whether  steam  engines  or 
steam  turbines  are  used  in  the  comparison,  but,  of  course, 
the  crossing  point  will  vary,  and  it  is  close  to  this  crossing 
point  where  the  greatest  care  must  be  exercised  in  the 
selection. 

The  special  case  used  by  the  author  to  illustrate  these 
points  lies  very  close  to  the  line  between  the  gas-engine 
field  and  the  steam-turhine  field.  For  that  very  reason  it 
serves  to  show  that  careful  consideration  should  be  given 
to  these  points  in  the  planning  of  stations  of  about  that 
size.  With  plants  much  smaller  or  much  larger  the  proper 
selection  is  not  such  a  problem  if  low  cost  of  producing 
power  is  the  chief  consideration. 
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ELECTRIFYING  POPOCATEPETL  VOLCANO. 


By     W.     D,     lioKNADAY. 

An  electrical  project  niiicli  out  of  the  ordinary  in  its  con- 
ception and  features  is  that  of  a  railway  up  Mount  Popoca- 
tepetl, the  proposed  terminus  of  which  is  to  be  at  the  very 
rim  of  the  crater  of  the  sleeping  volcano.  It  is  authorita- 
tively announced  by  Dr.  F.  S.  Pearson,  of  New  York,  head 
of  the  English  syndicate  which  owns  the  great  Necaxa 
hydroelectric  plant  and  transmission  system  and  the  ex- 
tensive system  of  electric  railways  in  the  city  of  Mexico 
and  the  federal  district,  that  plans  have  been  adopted  by  his 
interests  for  the  early  construction  of  an  electric  railway 
between  the  citj  of  Mexico  and  Puebla,  with  a  branch 
line  to  run  from  Amecameca  to  the  summit  of  Popocatepetl. 

Besides  the  construction  of  this  road  it  is  the  purpose  of 
the  Pearson  syndicate  to  mine  on  an  extensive  scale  the 
sulphur  deposits  that  are  stored  in  the  crater  of  the  volcano. 
This  mining  will  be  done  by  means  of  electric  appliances 
installed  at  the  outer  rim  of  the  crater  and  within  the  crater 
itself. 

The  reconnaissance  for  the  proposed  line  up  Popocatepetl 
was  made  several  months  ago  by  a  party  of  engineers 
representing  the  Pearson  syndicate,  and  their  report  shows 
that  in  mounting  from  an  altitude  of  about  7000  ft.  to  that 
of  .about  15,500  ft.  a  grade  of  5  per  cent  can  be  obtained. 
This  will  place  the  electric  traction  line  upon  the  saddle  of 
the  mountain  and  within  about  2300  ft.  of  the  summit.     The 
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Mount  Popocatepetl  Viewed  from  Amecameca. 

acclivity  of  this  final  2300  ft.  is  too  great  to  be  mounted  by 
the  ordinary  traction  method,  and  a  cogwheel  road  will  be 
constructed  for  that  part  of  the  line. 

To  realize  what  it  means  to  connect  the  city  of  Mexico 
with  the  summit  of  the  Popocatepetl  volcano  it  need  only 
be  stated  that  it  will  enable  people  to  change  from  a  climate 
of  a  temperature  of  60  deg.  to  70  deg.  to  that  of  10  deg. 
to  20  deg.  below  zero  in  a  ride  of  two  hours.  Upon  the 
summit  and  upper  slopes  of  old  Popocatepetl  is  a  perpetual 
blanket  of  snow.  Across  its  storm-scarred  face  sweeps  a 
tempest  of  wind  at  all  times.  While  its  summit  has  been 
scaled  by  many  persons,  it  requires  no  little  hardihood  and 
endurance  -to  accomplish  the  feat.  The  volcano  terminal 
of  the  proposed  electric  railway  will  be  almost  exactly  2 
miles  higher  than  the  city  of  Mexico.  Popocatepetl  reaches 
an  altitude  17,794  ft.  above  sea  level.  Upon  the  summit 
will  be  erected  a  large  hotel  for  the  accommodation  of 
visitors.  So  far  advanced  are  the  plans  that  the  type  of 
coaches  that  is  to  be  used  thereon  has  been  decided.  The 
coaches  are  to  be  of  unusually  heavy  construction  with 
double  window  panes  and  electrically  heated.  The  power 
for  this  line,  as  well  as  for  the  city  of  Mexico-Puebla  road, 
will  be  obtained  from  the  great  Necaxa  hydroelectric 
plant,  which  is  now  generating  more  than  100,000  hp. 


It  is  claimed  that  the  Popocatepetl  sulphur  deposit  is  the 
largest  in  the  world  and  that  it  is  being  constantly  added 
to  through  the  congealing  and  precipitation  of  the  sulphur 
fumes  that  the  smoking  mountain  is  constantly  emitting. 
The  sulphur  of  Popocatepetl's  crater  was  first  mined  by 
the  Spaniards  under  Cortez  400  years  ago.  In  his  cam- 
paign against  the  Aztecs  he  ran  short  of  powder,  and  sev- 
eral of  his  men  were  sent  to  the  summit  of  the  mountain  to 
procure  sulphur  for  the  manufacture  of  the  necessary 
ammunition.  Baron  von  Humboldt  declared  Popocatepetl 
to  be  the  greatest  sulphur  deposit  in  the  world.  During  the 
last  thirty  years  that  the  volcano  was  owned  by  General 
Ochoa  there  was  mined  from  the  crater  about  150,000  tons 
of  sulphur.  It  is  estimated  that  since  the  time  of  Cortez 
the  crater  has  yielded  more  than  10,000,000  tons  of  sulphur. 

The  most  primitive  methods  of  extracting  this  mineral 
substance  are  in  operation.  Peons  shovel  the  sulphur  into 
bags  and  the  latter  are  raised  to  the  rim  of  the  crater  by 
means  of  ropes  and  then  transported  down  the  mountain 
upon  the  backs  of  laborers.  The  latter  have  a  novel  method 
of  getting  down  the  mountain.  I^ach  man  seats  himself 
upon  a  grass  mat  with  a  bag  of  sulphur  upon  his  back  and 
is  given  a  shove  upon  the  icy-covered  ground  and  slides 
swiftly  down  the  slope  for  more  than  a  mile. 

It  is  estimated  by  experts  who  have  made  a  careful  ex- 
amination of  the  sulphur  supply  in  the  crater  that  it  is 
being  manufactured  at  the  rate  of  approximately  1,480,000 
tons  per  annum.  Extensive  equipment  will  be  installed  for 
the  purpose  of  mining  and  hoisting  the  product  to  the 
surface.  Some  time  ago  the  Mexican  government  issued 
a  report  which  showed  that  at  that  time  there  were  approxi- 
mately 148,000,000  tons  of  sulphur  in  the  crater,  extending 
to  a  depth  of  about  700  ft.  This  is  more  than  enough  to 
supply  the  markets  of  the  whole  world.  The  annual  con- 
sumption of  sulphur  in  the  United  States  is  about  200,000 
tons  and  in  Europe  about  350,000  tons  per  annum. 

The  snow  line  of  Popocatepetl  is  usually  at  about  13,000 
ft.,  although  it  has  been  known  to  extend  considerably 
below  that  altitude.  According  to  authentic  records, 
Popocatepetl  had  notable  eruptions  in  1519,  1523,  1539, 
1571,  1592,  1642,  1664,  1697  and  in  1802.  There  has  been 
no  eruption  since  the  last-named  year,  although  at  times 
there  are  manifestations  of  slumbering  strength  in  the 
emission  of  sulphuric  vapors  from  the  many  breathing: 
holes  in  its  crater.  Liquid  sulphur  settles  constantly  around 
the  holes.  The  sulphur-laid  floor  of  the  crater  is  about 
550  ft.  below  the  outer  upper  rim.  The  temperature  at  this 
depth  is  always  comfortable.  Aside  from  its  commercial 
possibilities  the  volcano  is  one  of  the  world's  wonders. 


EXTRA    CONDENSER    FOR    15,000-KW    TURBINE. 


The  new  15,000-kw  Curtis  vertical  steam-turbine  set  being 
installed  by  the  Kansas  City  Metropolitan  Street  Railway 
Company  in  its  Missouri  River  power  station  will  be  pro- 
vided with  the  condenser  from  a  former  5000-kw  unit,  in 
addition  to  its  own  base-type  condenser.  The  water  from 
the  Missouri  River  carries  a  large  quantity  of  sand  and 
mud,  and  on  account  of  the  difficulty  of  cleaning  condensers 
iJ/2-in.  tubes  have  been  the  rule  in  the  Kansas  City  station. 
The  tubes  in  the  new  15,000-kw  units  now  being  placed  are 
154  in-  in  diameter.  To  assure  an  ample  margin  of  opera- 
tion with  this  turbine  the  old  5000-kw  condenser,  which  was 
available  from  the  unit  replaced,  has  been  turned  upon  its 
side  and  used  as  the  first  pass  in  the  new  condensing  sys- 
tem, as  shown  in  the  sketch. 

Water  is  admitted  from  the  30-in.  supply  pipe  through  a 
multiple-bucket  stream  to  the  auxiliary  condenser.  This 
strainer  is  expected  to  arrest  much  of  the  material  entering 
the  condensers  and  can  be  cleaned  without  interfering  with 
operation.     From  the   far  end  of  the  auxiliary  condenser 
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the  circulating;  water  iMiirrs  tin-  hasc-typc  coiidciiscr. 
thruiij^li  wliioli  it  Hows  to  the  disoliar^'c  htic.  By  means  ol 
a  by-pass  llie  oirciiiatiiij;  water  ean  also  he  diverted  aroiiiiil 
the  auxiliary  coiidensir  and  delivered  directly  to  the  main 
miil.       rile    steam    spaces   of    the    two   condensers    are    con- 


motnrs  are  emi)loyed  for  the  hoist  motif)n  and  lohp  units 
lor  the  iruliey  travel.  The  conveyors  traverse  their  I  beam 
tracks,  which  arc  at  a  height  of  -.7  ft.  above  the  ground, 
with  a  niaxinunu  speed  of  (joo   ft.  i)er  minute. 

In  the  rongh  dry-shed  alone  there  is  installed  3500  ft.  of 
runway,    in    seven    500-ft.    sections,    each    broken    near    its 
middle  by  an  opening  for  the  cross-travel  of  the  transfer 
ridge  i)y  wbicli  the  conveyors  can  reach  anv  of  the  shed 


Arrangement    of    Auxiliary    Condenser    on    15,000-kw    Turbine. 

nected  through  the  42-in.  expansion  joints  siiown.  The 
12-in.  air-]nimp  line  will  be  tapped  ofif  from  the  auxiliary 
condenser,  all  air  being  removed  at  this  point. 

With  the  new  15,000-kvv  turbine,  which  has  replaced  a 
500-k\v  unit,  the  total  rating  of  the  Missouri  River  power 
plant  will  reach  49,000  kw,  and  a  second  15,000-kw  unit 
has  been  ordered.  Mr.  Charles  E.  Fritts  is  chief  engineer 
of  the  Metropolitan  Railway  Company. 


HANDLING  LUMBER  WITH  ELECTRIC  MONORAIL 
HOISTS. 


The  Grayson-McLeod  Lumber  Company,  of  Graysonia, 
Ark.,  has  a  mile  and  a  quarter  of  I-beam  monorail  track 
installed    about    its    lumber    plant,    on    which    are    operated 


Fig.    2 — Conveyor    Hoists    Picking    Up    Unit    Piles    of    Lumber. 

laterals.  The  transfer  bridge  is  operated  directly  from  the 
conveyor  cab  when  in  position,  and  is  so  interlocked  that 
a  conveyor  cannot  be  run  off  the  bridge  until  the  latter 
is  latched  in  place  opposite  a  lateral  branch  runway.  The 
trolley  wire  of  this  runway  is  also  through  this  means  ener- 
gized, all  the  other  runways  remaining  dead  when  not  in 
use.  With  the  bridge  in  its  end  approach  position,  all 
wires  in  the  shed  are  dead. 

Fig.  I  shows  the  position  of  the  lumber  tongs  spread  be- 
tween the  4-in.  by  4-in.  binders  at  the  bottom  of  a  unit 
pile.  These  hooks  are  operated  from  the  cab,  and  the 
whole  suspension  is  pivoted  so  that  the  load  can  be  swung 
about  to  clear  obstacles  or  pass  through  doors.  A  unit  pile 
can  thus  be  taken  hold  of,  hoisted,  conveyed,  lowered  and 
released  by  the  operator  alone,  without  the  aid  of  a  ground- 
man.  One  conveyor  hoist  handles  the  lumber  from  the 
sorter    shed   to   the   planing   mill ;    another    works    between 


Fig.    1 — Conveyor    Hoist   on    Transfer    Bridge    in    Drying    Shed. 

three  motor-driven  telpher  hoists  for  handling  the  stock 
from  its  dry-sheds  and  storage  to  the  planing  mill,  sorters 
and   kilns. 

The  lumber  is  piled  in  unit  lots  of  about  1500  ft.,  or  3 
tons,  each.  One  of  these  units  constitutes  a  load  for  the 
two-motor     conveyors.       Six-hp,     220-volt,     direct-current 


Fig.  3 — Interior  of  Sorting  Shed. 

the  transfer  platform  and  the  rough  dry-shed,  the  third 
being  kept  for  helping  out  when  the  first  two  are  busy. 
All  parts  of  the  6000  ft.  of  runway  are  roofed,  except  the 
spur  track  shown  in  Fig.  2,  so  that  the  lumber  is  pro- 
tected against  rain  and  bad  weather  during  transit.  Fig.  3 
gives  a  view  of  the  great  sorter  shed,  which  is  900  ft.  long. 
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The  mechanical  conveyor  system  described  works  con- 
siderable saving  in  time  as  well  as  cost  through  handling 
the  lumber  in  1500-ft.  or  6000-ib.  units,  instead  of  piece 
by  piece,  as  by  hand  labor.  The  former  cost  of  conveying 
lumber  at  the  Graysonia  installation  is  reported  to  have 
been  30  cents  to  70  cents  per  1000  ft.,  using  lumber  carts 
or  dollies,  but  the  motor-driven  conveyors  have  reduced 
this  to  5  cents  to  6  cents  per  1000  ft.  It  is  of  further  in- 
terest to  note  that  the  first  cost  of  the  conveyor  system 
was  but  little  more  than  that  for  the  mules,  carts  and  tram- 
ways used  with  the  old  method  of  conveying.  The  con- 
veyor hoists  and  transfer  bridge  at  the  mill  of  the  Gray- 
son-McLeod  Lumber  Company  were  built  by  the  Pawling 
&  Harnischfcger  Company,  Milwaukee,  Wis. 


LAYING    OUT    THE    DISTRIBUTING    MAINS    OF    A 
CENTRAL-STATION  STEAM-HEATING  SYSTEM. 


When  a  steam-heating  system  is  to  be  installed  in  a  com- 
munity where  it  has  already  been  determined  that  condi- 
tions of  compactness  of  customers,  similarity  of  electrical 
and  heating  load  curves,  etc.,  make  such  heating  service 
desirable,  much  care  should  be  expended  in  laying  out  the 
steam  mains  and  underground  piping  plant.  The  capacity 
of  the  mains  especially  should  be  gone  into  carefully.  The 
tendency  here,  as  in  most  construction,  is  to  underestimate 
the  future  capacity  required.  Possible  growth  along  the 
lines  should  be  considered,  as  well  as  the  present  demand, 
and  a  happy  medium  struck.  For  it  must  be  borne  in  mind 
that  mains  too  small  mean  inadequate  supply,  high  friction 
losses  due  to  greater  density  and  velocity  of  steam,  and 
increased  back-pressure  against  the  engines.  Too  large 
mains,  on  the  other  hand,  involve  increased  condensation 
and  heat  losses  as  well  as  extra,  and  possibly  needless,  first 
cost,  as  pointed  out  by  Mr.  A.  E.  Stevens,  of  Minot,  N.  D., 
in  a  talk  before  the  Byllesby  convention  held  recently  at 
Chicago. 

Properly  laid  out,  the  system  can  be  made  susceptible  of 
much  reasonable  growth,  parallel  lines  being  laid  on  ad- 
jacent streets  as  the  demands  increase.  These  mains 
should  be  cross-connected  at  suitable  points,  thus  allowing 
them  to  act  as  mutual  boosters,  equalizing  the  pressures 
and  helping  to  supply  the  demand  to  all  parts.  This  sys- 
tem of  cross-connecting  prevents  "dead-ends"  and  provides 
proper  circulation  for  the  steam.  This  feature  is  often 
lost  sight  of,  although  of  great  importance.  Steam  in  cir- 
culation is  much  more  satisfactory  than  stagnant  steam. 
Indeed,  one  of  the  gains  by  using  exhaust  steam  from 
engine  cylinders,  instead  of  live  steam  through  a  pressure- 
reducing  valve,  is  the  pulsating  effect  from  the  engine  ex- 
haust w-hich  assists  circulation. 

In  considering  heat  losses  it  nuist  be  remembered  that 
these  are  practically  constant,  irrespective  of  the  consump- 
tion of  steam.  Thus  the  percentage  of  loss  is  greatest 
when  the  load  is  a  minimum.  For  mains  up  to  one-half 
mile  in  length,  with  proper  construction,  the  heat  losses 
should  not  exceed  21  per  cent  at  full  load.  Compared  with 
the  electrical  distribution  losses  this  is  seen  to  be  exceed- 
ingly good. 

Iron  pipe  should  be  used,  instead  of  steel,  on  account  of 
superior  lasting  qualities.  A  good  under-drainage  system 
should  also  be  Installed,  consisting  of  tiling  draining  into 
the  sewer  and  covered  with  crushed  rock  or  gravel.  Too 
great  care  cannot  be  used  in  the  establishment  of  proper 
grade  for  the  mains.  These  should  be  laid  without  sags  or 
pockets  to  hold  water,  and  if  possible  all  pipes  should  grade 
downhill  to  the  plant.  This  feature  is  especially  necessary 
where  a  water-return  system  is  used.  Drip  traps  should 
be  located  along  the  mains  to  carry  off  condensation,  dis- 
charging either  to  the  return  pii)c  or  through  the  sewer- 
system. 


The  service  lines  should  be  of  sufficient  size  to  handle 
the  consumer's  maximum  demand  and  in  all  cases  should 
grade  up  from  the  mains  to  the  consumer's  premises.  These 
services  should  be  insulated  like  the  mains.  A  desirable 
feature  is  the  installation  of  street-curb  valves  which  give 
control  of  the  service  without  entering  the  consumer's 
premises.  A  suitable  trap  should  also  be  provided  for  the 
customer's  installation,  discharging  into  either  the  sewer 
or  water-return  pipe.  This  condensation  may  be  passed 
through  a  meter  where  the  customer  is  charged  per  1000 
lb.  of  steam  used. 

The  installation  of  the  consumer's  equipment  should  be 
supervised,  as  far  as  possible,  to  secure  proper  radiating 
surface,  drainage  and  general  efficiency.  In  addition  to 
the  steam  radiators,  an  economizer  coil  may  often  be  in- 
stalled to  advantage  in  a  flue  connected  with  an  ordinary 
hot-air  radiator.  The  coil  is  so  piped  as  to  be  continuou.sly 
filled  with  hot  water  condensed  from  the  steam,  this  water 
being  made  to  give  up  a  portion  of  its  heat  by  such  arrange- 
ment. Advice  should  also  be  given  the  consumer  as  to  the 
most  economical  method  of  manipulating  his  plant.  In  this 
connection  his  attention  should  be  drawn  to  the  advantages 
of  protection  by  storm  windows  and  other  provisions  de- 
signed to  prevent  heat  waste. 


SELENIUM  CELL. 


The  element  selenium,  as  is  well  known,  has  the  remark- 
able property  of  changing  its  electrical  resistance  with  the 
intensity  of  light  to  which  it  is  exposed.  As  the  material 
itself  is  opaque  and  only  its  illuminated  surface  shares  in 
these  resistance  changes,  the  design  of  an  efficient  photo- 
sensitive cell  requires  that  the  selenium  be  spread  out  in  a 
layer  as  thin  as  possible.  Again,  on  account  of  the  normal 
high  resistance  of  the  selenium,  the  distance  between 
opposite  electrodes  must  be  kept  very  short,  with  a  corre- 
sponding large  area  of  electrode  contact. 

To  use  the  selenium  to  the  greatest  advantage,  at  the 
same  time  insuring  a  construction  of  cell  free  from  prob- 
able short-circuits  and  troubles,  Oscar  Lindner  and  J.  B. 
Replogle,  of  Chicago,  111.,  have  patented  the  method  illus- 
trated herewith.  A  thin  layer  of  platinum  is  first  deposited 
on  a  plate  of  glass.     With  a  fine  graving  tool  this  metallic 


Selenium    Cell. 

layer  is  scratched  as  shown,  the  end  marks  being  carried 
to  the  edge  of  the  platinum  deposit  so  that  two  electrically 
separated  conducting  surfaces  are  left,  divided  by  the 
great  length  of  narrow  tool  kerf.  Selenium  in  the  plastic 
form  is  then  pressed  against  the  plate,  adhering  and  filling 
the  scratches.  Here  it  can  be  converted  into  the  more 
sensitive  allotropic  modification  suitable  for  use  in  such  a 
cell.  Platinum  or  some  other  noble  metal  is  required  for 
the  electrode  material,  on  account  of  the  tendency  of 
selenium  to  form  selenides  with  baser  metals.  The  platinum 
deposit  used  is  so  thin  that  a  certain  amount  of  light  will 
pass  through  it,  affecting  the  surface  of  the  selenium  cake 
beneath  and  so  increasinq:  the  efficacv  of  the  cell. 
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A  DIRKCT-READING  DYNAMOMETER. 

Ill  \i»iir  i^>iic  of  Jail.  ()  (pajjc  4<))  apprarnl  an  aiticli'  by 
Mr.  A.  (i.  IJradhiiry  with  tlio  above  titlf  which  wa.s  (luiti- 
intcrcstiiijj.  llowcvi-r.  thi-  apparatus  a.s  there  described 
possessed  some  (hsad\  aiUages.  'riuis,  it  is  not  a  dyiia 
mometer.  ])roperly  speakiii>.j,  but  a  torcpie  meter.  I'lirther. 
the  ammeter  would  liave  to  be  specially  calibrated  at  all 
points,  as  the  scale  woidd  not  be  uniform;  and,  in  addition 
to  this,  the  scale  would  have  to  be  read  in  the  reverse 
direction  from  the  usual  way,  since  for  zero  torque  the 
current  throujj;h  the  meter  would  be  a  niaxiinnni,  while  a 
zero  current  would  imply  infinite  torque. 

Some  time  ago  the  writer  proposed  a  system  similar  to 
the  one  described,  but  differing  in  a  few  details,  with  the 
result  that  all  the  above  difficulties  were  avoided.  In 
brief,  the  mechanical  details  were  substantially  as  de- 
scribed, namely,  two  co-axial  shafts,  the  outer  one  rigid 
and  the  inner  one  flexible,  these  shafts  being  fastened 
together  at  one  end  and  each  carrying  a  disk  at  the  other 
and  having  means  whereby  the  relative  motion  of  the  free 
ends  may  cause  a  contactor  on  one  disk  to  slide  over  a 
variable  resistance  on  the  other  disk. 

Instead  of  inserting  this  variable  resistance  directly  in 
the  meter  circuit,  it  is  connected  across  the  source  of  emf, 
and  the  contactor  taps  off  a  portion  of  this  emf  propor- 
tional to  the  angular  displacement  of  the  contactor,  on  the 
well-known  principle  of  the  potentiometer.  Thus,  at  zero 
torque  the  potential  tapped  off  is  zero,  while  as  the  torque 
increases  the  proportion  of  the  total  emf  increases  at  the 
same  rate. 

Instead  of  using  a  constant  potential  on  the  drop  wire, 
use  is  made  of  a  magneto,  to  furnish  a  potential  propor- 
tional to  the  speed.  This  magneto  may  be  geared  or  belted 
to  the  shaft.  A  millivolt  meter  connected  across  the  con- 
tactor circuit  will  now  read  proportionally  to  the  power ; 
the  same  instrument  connected  across  the  magneto  will 
read  proportionally  to  the  speed,  and  by  assigning  suitable 
values  to  the  resistances  the  same  meter,  calibrated  to  read 
in  volts,  will  also  read  directly  either  power  or  speed  on 
the  two  respective  circuits.     The  proof  is  as  follows: 

Em  =  magneto  voltage  =  i^g  X  speed. 

Torque  =  /C,  X  torsion. 

Let  Rt  be  total  resistance  and 

Re  be   portion   tapped   off  by  contactor  =  /^^  X  tor- 
sion. 

Then  voltmeter  reads    —^  X  E,„ 


Rt 
Kt  X  torque  X  RtK^  X  speed 


Rt 


K  X  torque  X  speed 


=  X"  X  power. 
IVilkinsburg,  Pa. 


Horace  V.  S.  Taylor. 


TROUBLE  WITH  UNEQUAL    CLEARANCE    ON  AN    INDUCTION    MOTOR. 

In  our  plant  we  have  a  loo-kw  synchronous  motor-gen- 
erator set  for  supplying  a  three-wire  direct-current  system. 
A  small  induction  motor  is  used  to  bring  the  motor  up  to 
speed  for  synchronizing.  The  synchronous  motor  has  al- 
ways run  continually  warm.  Although  we  seldom  have 
more  than  half  load  for  it  and  keep  several  fans  blowing 
on  it  continually  in  the  summer,  the  temperature  some- 
times runs  as  high  as  i8o  deg.  Fahr.,  w-hich  is  considerably 
warmer  than  the  hand  can  bear.  After  the  machine  had 
been  in  service  for  about  three  years  and  a  half  trouble 
was  experienced  by  the  insulation  breaking  down  owing  to 
lightning  or  other  disturbances,  usually  necessitating  the  re- 
winding of  one  or  more  coils.  The  matter  w^as  finally  taken 
up  with  the  manufacturers  and  the  machine  was  tested  by 


a  young  man  sent  out  by  the  makers.  Later  on  the  maciiine 
was  rewound,  using  superior  insulation.  After  the  machine 
was  reassembled  considerable  dillliculty  was  experienced  in 
synchronizing;  just  as  the  motor  came  up  t(j  synchronous 
s|ieed  the  starting  motor  would  make  a  loud  liiiin  and  im- 
mediately slow  down,  not  giving  one  an  opportunity  to 
throw  the  motor  switch  in  phase. 

One  morning  the  machine  was  particularly  hard  to  i)ut 
on  the  line  after  it  had  dropped  out  of  step.  After  the 
machine  was  on  the  line  again  and  the  induction  motor 
switch  closed  the  nmlor  made  the  same  loud  hum  as  before. 
I-'or  this  reason  the  chief  engineer  thought  the  motor  was 
getting  energy  from  only  one  phase.  I  thought  otherwise, 
because  the  machine  started  all  right.  I  also  thought  that 
the  reason  it  did  not  reach  a  higher  speed  was  because  the 
motor  was  not  in  alignment  and  the  clearance  not  equalized 
for  the  reason  that  three  liners  were  taken  from  under 
the  motor.  The  expert  replaced  only  one.  However,  I 
tested  the  phases  and  found  them  satisfactory.  The  ma- 
chine dropped  out  of  step  again  that  afternoon,  giving  us 
the  same  experience  as  before,  so  it  was  decided  to  start 
the  engine-driven  generators  and  remedy  the  trouble  if 
possible.  After  the  liners  were  replaced  and  the  motor  re- 
aligned no  further  trouble  was  ever  experienced  in  syn- 
chronizing. 

Hutchinson,  Kan.  Grover  M.  Hardy. 


STATION-SERVICE  BREAKER  TRANSFERS  LIGHTING  LDAD  TO  BATTERY 

The  circuit-breaker  through  which  is  supplied  the  station 
lighting  of  the  new  Lakeside  generating  plant  of  the  Cleve- 
land Electric  Illuminating  Company  is  so  arranged  that 
when  it  operates  an  auxiliary  switch  is  automatically 
closed,  completing  the  station  battery  circuit  to  a  number 
of  emergency  lamps  scattered  through  the  building.  The 
breaker,  as  illustrated,  is  of  the  200-amp  I-t-e  type,  with 
no-voltage  release.  All  of  the  station  circuits  are  fed 
through  this  switch.  If  the  pressure  goes  off  for  any  rea- 
son, the  breaker  trips  out.  The  same  motion  acts  to  close 
the  set  of  auxiliary  switches  seen  below.  These  at  once 
connect  the  station  storage  battery  to  the  emergency  light- 


Breaker   for    station    Lighting    Which    Operates    Auxiliary 
Battery   Emergency  Circuit. 

ing  circuit,  restoring  energy  supply  to  those  lamps  through- 
out the  building  which  have  been  laid  out  with  a  view  to 
emergency  service.  When  a  break-down  or  trouble  occurs 
in  -a  generating  station  light  in  the  plant  itself  is  most 
needed  to  restore  service  to  the  outside  system.  The 
switch   shown    insures   that   the    auxiliary   lighting   will   be 
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available  immediately  in  case  of  any  trouble.  When  the 
main  breaker  is  closed  the  auxiliary  contacts  are  auto- 
matically  opened. 

Cleveland,  Ohio.  L.  E.  Guilds. 


BALED  HAY  FOUNDATION  ABSORBS  MACHINE  VIBRATIONS. 

Recently  we  installed  a  motor-driven  moldinj^  machine 
in  our  foundry,  but  experienced  much  difficulty  from  its 
vibrations,  which  were  transmitted  to  all  parts  of  the  pour- 
ing floor  and  even  shook  down  molds  waiting  to  be  poured. 
The  ground  on  wdiich  the  foundry  stands  is  peculiar.  At 
one  end  it  is  underlaid  by  a  fine  (juality  of  sand,  splendid 
for  molding  purposes,  which  dictated  the  location  of  the 
plant  at  this  place.  But  at  the  other  end  of  the  building 
there  is  a  thick  bed  of  soft  clay  on  which  it  was  necessary 
to  foundation  the  molding  machine.  The  latter  comprises 
a  heavy  oscillating  table,  5  ft.  by  8  ft.,  the  rapid  motion 
of  which  compacts  the  sand  around  the  pattern  much  harder 
than  can  be  done  with  hand  rannners.  For  the  first  founda- 
tion of  the  machine  wc  had  driven  down  a  number  of  piles, 
but  these  quickly  disappeared  from  view  without  appear- 
ing to  take  hold  in  the  soft,  jelly-like  clay.  The  piles  were 
capped  with  a  heavy  block  of  concrete  as  a  bed  for  the 
machine.  When  the  latter  was  started  up  all  the  floor 
around  began  to  take  part  in  a  small  earthquake.  The 
vibration  was  felt  throughout  the  shop  and  molds  on  the 
floor  were  quickly  demolished.  Something  had  to  be  done, 
or  the  operation  of  the  molding  machine  given  up  alto- 
gether. At  that  rate  it  destroyed  molds  faster  than  it  made 
them.  Finally  someone  suggested  the  use  of  baled-hay 
cushions  under  the  machine  to  absorb  its  oscillations.  This 
idea  came  from  a  railroad  track  laid  on  bales  across  a 
stretch  of  quicksand.  Later  this  was  applied  to  the  founda- 
tion of  another  vibrating  machine  and  gave  complete  satis- 
faction. In  our  case  it  was  also  necessary  to  slow  down 
the  machine  and  reduce  its  amplitude,  after  which  the 
vibrations  ceased. 

Sandusky,  Ohio.  T.  K.  Elliott. 


SUPPORTING  CABLES  IN  VERTICAL  RUNS. 

The  accompanying  sketch  shows  the  method  of  support 
we  have  used  successfully  where  our  i,ooo,ooo-circ.  mil 
cambric-covered  cables  undergo  a  vertical  rise  through 
about  50  ft.  The  circular  clamping  blocks  are  turned  out 
of  maple  and  afterward  paraffined  thoroughly.  The  inner 
opening  of  the  blocks  is  given  a  diameter  the  same  as  the 


-Cable 
Olamp 


1 — 1-1  (4-/  BlockB 


n 


V  Iron 
frame 


Clamping   Block  for  Supporting   Vertical   Cable. 

cable  itself  at  one  end.  tapering  slightly  to  a  larger  diameter 
at  the  upper  end.  U-bolts  threaded  on  each  leg  and  locked 
to  the  angle-iron  framing  with  nuts  serve  to  clamp  the 
blocks  together  on  the  cable.  An  annular  recess  is  grooved 
on  the  outside  surface  of  the  blocks  to  receive  this  metal 
shank.    As  shown  in  the  magnified  diagram,  the  blocks  are 


placed  with  the  inside  taper  so  arranged  as  to  grip  the 
cable  all  the  tighter  under  the  weight  of  the  cable  itself 
or  should  there  be  any  tendency  for  it  to  slip.  This  little 
"kink"  of  the  inside  taper  will  be  found  well  worth  the 
extra  trouble,  for  it  secures  a  rigid  stationary  position  of 
the  cable,  insuring  a  construction  that  will  not  sag. 
.S7.  Louis,  Mo.  C.  L.  Wilson. 


US'NG  SUPERHEATER  COILS  AS  VENTURI  METER  TO  INDICATE  STEAM 
OUTPUTS. 

In  a  boiler  equipped  with  a  superheater  the  steam  passing 
through  the  coils  of  the  latter  undergoes  a  pressure  drop 
which  is  approximately  proportional  to  the  quantity  of 
steam  being  delivered.     The  superheater  can  thus  be  used 


Superheater  Coil  Used  as  Venturi   Meter  to  Indicate  Steam  Output. 

as  the  pressure-fall  element  in  a  Venturi-tube  method  of 
indicating  the  steam  output  of  the  boiler  at  any  time.  The 
superheater  is  already  a  necessary  part  of  the  equipment 
and  so  introduces  no  additional  pressure  loss  into  the  line. 
The  accompanying  sketch  shows  how  the  respective  pres- 
sures at  the  boiler  proper  and  the  superheater  outlets  can 
be  tapped  and  connected  to  the  two  arms  of  a  U-tube 
filled  with  mercury.  The  difference  in  elevation  of  the 
mercury  surfaces  will  then  indicate  the  quantity  of  steam 
being  drawn  from  the  boiler.  The  glass  tubing  and  piping 
used  must  be  stout  enough,  of  course,  to  withstand  the  full 
boiler  pressure  of  the  steam  and  should  be  provided  with 
stop  cocks.  Such  a  U-tube  arrangement  will  be  found  of 
much  convenience  and  satisfaction  to  the  fire-room  staff, 
showing  the  attendants  at  any  time  just  how  much  load 
each  boiler  is  carrying.  With  feed-water  gages  they  should 
thus  be  able  to  adjust  the  water  replacement  exactly  to  the 
rate   of   steam   output. 

Grosse  Pointe,  Mich.  Melvin  E.  Merwin. 


LEAKY  SAFETY   VALVE. 

A  certain  steam  boiler  was  fitted  w-ith  a  pop  safety  valve 
which  continually  gave  trouble  by  sticking  and  failing  to 
work  in  as  sensitive  a  manner  as  desired.  Many  times  the 
valve  was  taken  down,  closely  examined  and  found  ap- 
parently in  first-class  condition,  only  again  to  "cut  up"  as 
soon  as  the  steam  was  again  up  to  the  blowing-off  point. 
.A.fter  many  weeks  of  mysterious  action  of  the  valve  in 
this  manner,  the  trouble  disappeared  as  suddenly  as  it 
appeared  and  there  was  never  any  further  difficulty. 

After  a  long  time  it  was  decided  that  the  trouble  was 
due  to  the  steam  pipe  which  carried  the  escaped  ^tcTm  from 
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lilt*  valve  to  the  outside  of  the  boikr  house.  'I'liis  pipe 
fxtciulctl  liorizonially  about  lo  ft.  tlirouuli  an  opcniii).;  in 
the  wall  of  the  boiler  house;  then  the  pipe  in  niiiialcd  in 
an  elbow  which  (lischarjied  hori/oulally. 

It  seems  that  the  trouble  was  causeil  by  the  i)ressure  e.\- 
ertcil  on  the  cud  of  the  lo-ft.  escape  pipe,  the  reaction  of 
the  steam  issuing;  from  the  elbow  at  riyht  angles  to  the 
length  of  the  pipe  causing  sullicicut  force,  after  being  im- 
parted to  the  valve  through  the  tuedium  of  a  lo-ft.  lever, 
to  strain  the  casing  of  the  valve  enough  to  make  the 
trouble  mentioned  above.  Soujc  changes  in  the  boiler 
house  caused  the  elbow  to  he  removed  from  the  end  of  the 
escape  jiipe,  and,  to  the  great  astonishment  and  delight  of 
the  engineer  and  all  concerned,  the  sticking  of  the  valve 
ceased  at  once. 

A  somewhat  similar  instance  was  observed  recently,  in 
which  the  strains  caused  by  an  unsupported  pipe  caused 
trouble,  not  to  the  safety  valve,  but  to  the  flange,  riveted  to 
the  boiler,  to  which  the  steam  pipe  was  bolted.  In  fact,  the 
strains  of  the  unsupported  pipe  caused  leakage  between  the 
boiler  neck  and  the  shell  to  which  it  was  attached.  Many 
times  expansion  of  the  pipe  causes  strains  and  resulting 
leakage,  but  in  this  instance  the  leakage  was  caused  solely 
by  the  unsupported  weight  of  the  pipe  and  ceased  when 
the  pipe  was  properly  attached  to  a  support. 

Scranton,  Pa.  John  Scott. 


UNUSUAL  METHOD  OF  METERING  POLYPHASE  ENERGY. 

1  recently  discovered  an  installation  supplying  energy  for 
lamps  and  motors  from  two  transformers  connected  in 
open  delta  that  is  unique  if  nothing  else.  It  seems  to  be 
an  attempt  to  keep  the  lighting  load  as  nearly  balanced  as 
possible  on  the  two  transformers  and  at  the  same  time  to 
use  as  little  wire  as  possible. 

The  installation  is  in  a  sugar  factory  having  an  isolated 
plant  for  furnishing  light.  The  "campaign,"'  as  it  is  termed, 
lasts  from  two  to  three  months  during  the  fall,  but  there 
are  other  times  during  the  year  when  electricity  for  light- 
ing and  motor  service  is  needed,  so  a  contract  was  made 
with  the  central  station  for  energy  for  a  few  small  motors 
and  also  for  a  "throw-over  lighting  service"  which  is  used 
during  the  daytime  and  when  the  lighting  load  is  insufficient 
to  warrant  running  the  isolated  plant. 

Use  was  made  of  two  transformers  connected  to  a  three- 
phase  circuit  in  open  delta,  as  shown  in  the  accom- 
panying sketch.  A  polyphase  watt-hour  meter  was  con- 
nected in  ^  the  circuit  near  the  transformers  in  the  usual 
manner. 

To    supply    iio-volt    energy    for    lighting    purposes    the 


Method  of  Metering  Polyphase   Energy. 

neutrals  of  the  two  transformers  were  carried  alongside 
of  one  of  the  motor  circuits  to  a  point  near  the  switch- 
board of  the  isolated  plant.  From  this  point  four  two- 
wire,  iio-volt  lighting  circuits  were  taken  to  the  switch- 
board, which  was  sectionalized  into  four  sections. 

Each  neutral  wire  was  run  through  the  series  coil  of  a 
single-phase  watt-hour  meter,  as  shown  in  the  sketch,  and 


formed  one  side  of  two  circuits.  The  shunt  coil  was  tapped 
to  the  middle  leg  of  the  motor  circuit  in  both  ca.ses. 

The  troid)le  man  in  reporting  on  the  lighting  meters  at 
till-  sugar  factory  said:  "Part  of  the  time  they  run  for- 
ward, part  of  the  lime  backw.ird  and  part  of  the  time  they 
do  not  run  at  all." 

It  is  obvious  that  when  the  loads  on  circuits  A,  li,  C  and 
ly  are  balanced  no  current  exists  in  the  neutral  wires,  hence 
neither  meter  will  register.  At  the  same  time  the  poly- 
phase meter  will  record  all  the  energy  in  the  circuit.  When 
the  load  in  circuit  A  overbalances  that  on  circuit  B  meter 
No.  I  will  run  forward  and  register  the  unbalanced  jjortion 
of  the  load.  When  circuit  B  load  overbalances  circuit  A 
load  the  current  in  the  neutral  is  reversed  and  the  meter 
will  run  backward.  .\t  the  same  time  the  unbalanced  cur- 
rent is  passing  through  one  of  the  series  coils  of  the  poly- 
phase meter,  and  as  the  short  coils  of  the  latter  are  across 
a  220-volt  circuit  the  energy  is  recorded  at  twice  its  true 
value. 

It  seems  to  the  writer  that  the  three  meters  should 
register  all  of  the  energy  coming  from  the  transformers. 
However,  I  should  not  recommend  this  scheme  as  a  prac- 
tical one,  and  I  have  had  it  changed  at  the  expense  of 
unbalancing  the  loads  on  the  transformers.  It  is  liable  to 
introduce  complications  that  are  unintelligible  to  the  aver- 
age meter  reader  and  to  introduce  serious  errors,  particu- 
larly where  the  meters  are  read  only  once  a  month.  In 
case  the  total  unbalancing  for  the  month  were  such  as  to 
make  one  of  the  meters  run  backward  lOO  kw-hours  the 
reading  would  be  9900.  This,  added  to  the  reading  of  the 
polyphase  meter  which  has  recorded  an  excess  of  100  kw- 
hours,  would  introduce  an  error  of  10,000  kw-hours. 

Blackfoot,  Idaho.  James  B.  Brokaw. 


CONNECTING  TRANSFORMERS  IN  SERIES. 

The  plant  considered  is  one  of  about  looo  hp,  and  is 
owned  by  a  municipality.  It  is  used  for  supplying  water 
and  light  to  a  city  of  about  50,000  population.  A  mistake 
was  made  when  the  plant  was  installed  in  that  instead  of 
installing  standard  equipment  generators  of  4400  volts  were 
installed.  Therefore,  when  transformers  or  other  apparatus 
are  required  to  be  used  in  connection  therewith,  it  almost 
invariably  happens  that  it  is  necessary  to  wait  until  these 
can  be  got  out  on  special  order  and  at  extra  cost. 

Recently  it  happened  that  a  new  motor-driven  pump  was 
placed  in  service,  and  in  order  to  hasten  the  installation  it 
was  decided  to  use  four  1100-2200  primary  and  110-220 
secondary  transformers  instead  of  two  4400  primary  and 
220  secondary.    It  was,  of  course,  necessary  to  connect  these 


Fig.   1 — Original   Connection  of  Transformers. 

transformers  with  the  primaries  in  series  and  the  seconda- 
ries in  series-parallel,  as  shown  in  Fig.  2. 

The  electrician  happens  to  be  a  machinist  and  a  good  one, 
but  a  very  poor  electrician.  He  depends  upon  his  subordi- 
nates to  hold  his  position  for  him  and  makes  no  effort  to 
learn  for  himself.  He  is  usually  "awful"  busy  about  the 
time  that  work  of  this  kind  is  to  be  done  and  thus  endeavors 
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to  conceal  his  ignorance.  It  happened  in  this  case  that  my 
own  work  depended  upon  his  work  being  done,  and  I  had 
to  stand  idly  by  and  wait  or  get  into  it  myself.  After  the 
assistants  of  the  city  electrician  had  spent  the  greater  part 
of  two  days  trying  to  get  the  transformer  connections  right, 
1  suggested  the  method  shown,  with  satisfactory  results. 
Before   I   took   the   matter   in   hand   the  connections  had 

Priiimry  Mains 
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Fig.  2 — Corrected  Connections  of  Transformers. 

been  made  as  shown  in  Fig.  1,  which  would,  as  will  be 
readily  seen  by  those  familiar  with  this  work,  give  440 
volts  at  the  secondary.  The  reason  for  this  will  be  clear, 
since  in  this  form  of  connection  the  secondaries  of  each 
transformer  are  connected  in  series,  which  would  give  220 
lor  each  transformer,  and  then  it  will  be  further  noticed 
that  the  transformers  are  connected  in  series,  so  that  this 
220  is  doubled,  therefore  giving  440  volts  secondary  on  the 
line. 

While  this  method  of  connecting  transformers  is  one 
that  may  be  commonly  met  with,  and  in  any  event  is  not 
one  that  should  trouble  the  expert  accustomed  to  this  class 
of  work,  it  is  not  so  common  in  the  smaller  cities  as  to 
enable  the  ordinary  worker  to  become  familiar  with  it. 
Therefore  I  have  thought  that  it  might  be  worth  while  to 
give  this  explanation  together  with  the  diagrams. 

I  will  add  in  this  connection  that  every  man  engaged  in 
engineering  work,  in  whatever  line,  should  keep  a  scrap- 
book  in  which  matter  of  this  kind  should  be  filed.  Better 
yet  if  the  periodical  literature  is  bound  and  indexed  so  that 
the  articles  of  interest  can  be  quickly  found. 

To  indicate  the  value  of  this  I  will  mention  that  in  the 
days  when  we  were  undergoing  the  transition  from  1000 
volts  primary  to  2000  and  2200  volts  we  met  with  these  con- 
ditions frequently,  and  it  was  from  an  old  sketch  which  1 
have  had  filed  away  for  fifteen  years  that  I  obtained  the 
solution  of  the  matter  for  the  electrician's  assistance.  In- 
asmuch as  2200  volts  has  become  the  commercial  standard. 
these  conditions  are  seldom  met  with  these  days,  and  hence 
the  ignorance  of  the  ordinary  electrical  worker  in  regard 
to  them. 

Liitcolii.  I\'cb.  William  Westerfifj.d. 


BREAKING  WATER  GAGE  GLASSES. 
Water-gage  glasses  frequently  break  in  a  very  strange, 
unexplained  manner,  seemingly  without  cause.  One  fire- 
man under  the  direction  of  the  writer  had  a  very  bad  record 
for  breaking  glasses.  Hardly  a  day  passed  without  one  or 
more  glasses  being  broken.  Finally  the  writer,  having  kept 
a  close  watch  upon  the  movements  of  the  fireman,  found 
that  the  glasses  were  broken  by  too  frequent  and  too  pro- 
longed blow'ing  out  of  the  water  column.  .'\  dozen  times  a 
day  the  fireman  would  open  wide  the  drip  at  the  bottom  of 
the  column  and  let  the  steam  and  water  rush  forth  at  the 
full  capacity  of  the  ^-'m.  valve  in  the  drip  pipe.  The  sud- 
den change  of  temperature  was  too  much  for  the  water- 
gage  glasses  to  stand.  They  simply  could  not  respond 
•quickly  enough   to  the   sudden   change  in   the  temperature 


caused  by  the  inrush  of  hot  steam  and  water  from  the 
boiler  into  the  comparatively  cold  glass;  hence  they  broke. 
This  also  explains  why  a  thin  glass  lasts  much  longer  than 
a  thick  one.  The  thin  glass  can  respond  more  quickly  to 
expansion. 

Cleveland,  Ohio.  Michael  Flannkkv. 


THAWING  WATER  PIPES  BY  ELECTRICITY. 

A  question  in  regard  to  this  subject  in  the  lilcctrical 
World  brought  to  mind  some  experiences  in  that  direction 
by  the  writer  which  may  be  of  value  to  some  reader  who 
finds  himself  "frozen  up."  Many  years  ago,  while  living 
in  the  country,  the  kitchens  were  all  provided  with  sinks, 
the  waste  pipes  or  sink  pipes  of  which  passed  through  the 
side  of  the  house  and  discharged  into  an  open  draip.  The 
condition  of  these  pipes  on  a  cold  morning  when  the  mer- 
cury stood  10  deg.  or  20  deg.  below  freezing  can  well  be 
imagined,  likewise  the  demand  for  numerous  buckets  of 
hot  water  for  thawing  out  the  frozen  pipes.  The  writer, 
objecting  seriously  to  the  frequent  task  of  thawing  out  sec- 
lioiLs  of  2-in.  lead  pipe,  hit  upon  the  expedient  of  permanent- 
ly placing  a  small  pipe  inside  the  larger  one  for  the  introduc- 
tion of  hot  water  whenever  the  larger  pipe  should  become 
frozen  up.  To  this  end  a  bit  of  very  small  lead  pipe,  not 
over  yi  i"-  i"  diameter,  was  procured  and  a  length  sufficient 
to  pass  through  the  waste  pipe  was  cut  off  and  fitted  with 
a  little  sheet  lead  funnel,  which  was  soldered  to  the  upper 
end  of  the  small  pipe.  The  funnel  was  only  about  i  in.  in 
diameter  at  its  largest  end  and  a  hole  was  made  by  means 
of  which  the  funnel  and  its  attached  pipe  were  hung  upon 
a  small  nail  above  the  sink.  The  lower  or  outer  end  of  the 
small  pipe  was  bent  upward  in  such  a  manner  that  water 
coming  out  of  the  larger  pipe  could  not  drip  off  the  end  of 
the  smaller  pipe,  thereby  causing  it  to  freeze  over  at  its 
discharge  end  and  preventing  the  discharge  of  the  hot  water 
from  it.  Thereafter  when  the  sink  pipe  froze  solid  the 
women  poured  a  little  hot  water  in  the  small  pipe  and  then 
poured  more  hot  water  in  the  hole  around  the  small  pipe, 
which  quickly  reached  the  surrounding  ice.  The  writer  has 
many  times  applied  this  plan  to  larger  pipes  in  the  several 
engineering  projects  with  which  he  has  been  connected. 
Small  pipes  were  passed  through  the  large  ones,  and  pro- 
vision was  made  so  that  steam  could  be  passed  through  the 
smaller  pipes  whenever  the  larger  ones  chanced  to  freeze 
up.  The  scheme  worked  very  well,  except  that  it  was  found 
necessary  so  to  locate  the  small  pipes  that  they  would 
always  drain  themselves  of  wdiatever  water  of  condensa- 
tion there  chanced  to  be  in  them.  Recently  a  case  of  frozen 
underground  drain  came  up.  The  drain  not  being  deep 
enough  in  the  ground  to  prevent  occasional  freezing  and 
the  environment  preventing  the  setting  of  the  drain  anv 
deeper,  the  expedient  was  tried  of  passing  a  couple  of  in- 
sulated wires  through  the  pipe  and  permitting  them  to 
remain  there  permanently.  The  wires  were  simply  passed 
through  the  small  pipe,  which  was  made  of  iron  instead  of 
lead.  When  trouble  was  experienced  by  the  freezing  of  the 
drain  e'ectricity  would  be  turned  into  the  wires  inside  the 
small  pipe  until  the  latter  became  warm  to  the  hand  along 
a  portion  outside  the  drain  pipe.  As  soon  as  the  inclosing 
pipe  felt  warm  it  was  assumed  that  a  small  hole  was  melted 
around  the  pipe  through  the  frozen  section  and  hot  water 
was  turned  into  the  drain,  with  the  result  of  quickly  clear- 
in.-  the  conduit  of  all  ice  and  frost.  To  save  energy  the 
carrying  capacity  of  the  inclosed  wires  was  carefullv  ascer- 
tained, and  by  means  of  a  couple  of  switches  energy  from 
a  power  machine  was  turned  into  the  "thaw  wires"  in  such 
a  manner  that  the  wires  in  question  were  made  a  portion 
of  the  main  circuit  during  the  time  the  current  was  passing. 
The  only  loss  of  current  was  then  the  amount  of  energy 
consumed  in  heating  the  conductor  and  melting  the  ice. 
Akron.  Ohio.  James  Fra.vcis. 
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Questions  and  Answers 

Can  yon  uilvi-.r  iiir  wlirrr  I  can  »ccurf  inforiiiiilioii  mi  ihr  KnnriilirrK 
gciu-rutor?  Tlic  data  Kivcii  by  the  inaniifai'tiiicr  urc  «iuilc  iiiioiii|ilclc. 
Can  you  aUo  refer  nic  to  any  iiiforiniilion  uii  u  nielliod  of  rcilucinK 
luiiKxtt-n    to    a    nvctnllii-    foini    as    riiiiiloycil    in    wire  drawn    lilanicnl*? 

I..    I).    II. 

Tlic  Iv().><ciibt'r^  j^i'iirrator  was  fully  ili.'.>-cribc«l  in  an 
article  bv  Dr.  K.  RosfiibcTK  whioli  appt-anvl  in  our  issue  of 
Nov.  10,  1906.  A  nietluitl  for  reiluciiiji;  tnnjjsten  to  tin- 
metallic  form  employetl  in  drawn-wire  lilainents.  as  pat- 
entcil  by  Dr.  \V.  1).  Cooliilge,  of  the  Research  Library  of 
the  (ieneral  l'"Iectric  Company,  was  described  in  the  De- 
cemiier,    i()i  i,   issue. 


circuited  at  thi.s  time,      ilowever,  they  are  left  permanently 
in  circuit  during  the  normal  ruiming  of  the  motor. 


Two  b.Tllcries  of  ilitTcrcnt  voltaRfS  ami  ri-sist.TiKcs  arc-  coiincclcil  in 
parallel  to  supply  current  to  two  parallel-connected  resistors  of  different 
resistance.  One  battery  has  an  einf  of  10  volts  and  a  resistance  of  5 
ohms;  the  other  battery  has  an  enif  of  2  volts  and  a  resistance  of  2 
ohms;  the  resistance  of  one  resistor  is  S  ohms  and  that  of  the  other  10 
ohms.      What    current    is    produced    in    each    battery    and    resistor    circuit? 

E.    R. 

The  problem  can  best  be  solved  by  algebra,  the  common 
emf  at  the  terminals  of  the  four  parallel  circuits  being 
equated  to  the  product  of  the  resistance  and  current  in 
each  resistor  circuit  and  the  similar  product  plus  or  minus 
the  battery  voltage  in  the  other  two  circuits.  The  common 
circuit  emf  will  be  found  to  be  3  volts.  The  current  in 
the  lo-volt  battery  circuit  is,  therefore, -f- 1-4  'i"ip,  that 
in  the  2-volt  battery  circuit  —  0.5  amp,  that  in  the  5-ohm 
resistor  circuit  0.6  amp  and  that  in  the  lo-ohm  resistor 
circuit  0.3  amp. 


lias  there  ever  been  constructed  a  direct-current  motor  or  generator 
without  commutator  or  slip-rings,  comprising  an  ordinary  stationary 
Gramme  ring  inside  of  which  is  a  revolving  multipolar  field,  the  latter 
receiving  excitation  energy  from  a  small  Gramme  ring  mounted  on  the 
same  shaft  near  the  field  and  revolving  inside  of  a  bipolar  stationary 
field?  The  revolving  field  would  receive  energy  from  the  exciter  so  as 
to  produce  north  and  south  poles  at  opposite  sides  with  respect  to  the 
stationary  Gramme  ring,  thereby  producing  direct  current  in  the  sta- 
tionary ring  winding  if  the  machine  is  run  as  a  generator,  and  delivering 
power  if  the  stationary  ring  is  supplied  with  direct  current.  O.  H. 

So  far  as  our  recollection  goes,  no  direct-current  gen- 
et ator  having  a  multipolar  field  has  ever  been  operated 
successfully  without  a  commutator.  The  only  commuta- 
torless  direct-current  generators  that  have  ever  proved 
operative  are  of  the  bipolar  type.  The  exciting  arrange- 
ment described  in  your  letter  would  probably  operate  cor- 
rectly, but  the  main  generator,  which  you  describe  as 
having  the  multipolar  field  structure,  could  not  possibly 
produce  an  unidirectional  emf. 


I  would  appreciate  information  as  to  the  best  practice  in  fusing  in- 
duction motors.  As  the  starting  current  of  these  motors  is  much  in  ex- 
cess of  the  running  or  full-load  current,  I  would  like  to  know  what 
factor  is  allowed  in  the  fuses  for  motors  that  are  frequently  started  and 
stopped,  as  in  hoisting  service.  What  injury  would  be  done  these 
motors  if  they  were  not  fused  at  all?  If  the  main  switchboard  circuit- 
breaker  would  take  care  of  short-circuits,  would  not  this  afford  sufficient 
protection?  F.   F.    S. 

It  is  not  wise  to  leave  an  induction  motor  unprotected 
with  fuses  or  circuit-breakers.  However,  it  is  not  unusual 
to  omit  the  fuses  (which  protect  a  motor  under  normal 
running  conditions)  during  the  short  time  when  the  motor 
is  being  brought  up  to  full  speed.  This  method  is  permis- 
sible in  view  of  the  fact  that  during  the  starting  period 
the  motor  is  under  the  direct  supervision  of  the  man  who 
is  starting  the  machinery  and  any  trouble  which  might 
develop  at  this  time  would  be  immediately  detected.  Ac- 
cording to  one  method  use  is  made  of  the  equivalent  of  a 
throw-over  switch,  so  that  the  protecting  fuses  are  either 
not    in    circuit    during    the    starting    period    or    are    short- 


.\  tiuichiiir  when  opcraU-il  an  a  motor  possrHitcs  iht-  fiillnwiuK  character- 
isticH:  Approximate  rating  2  hp,  volts  24,  amp  70,  speed  1200  r.p.m. 
If  the  machine  were  run  as  u  Kencrator  would  the  followintc  hold  true: 
Ajipruximate  rating  1  kw,  volts  6,  amp  17!'i,  speed  300  r.p.m  ?  The 
machine  is  lo  form  part  of  a  HelfhtarliuK  oultit  for  an  automobile,  and  is 
to  be  driven  by  the  riiKine  and  sluraKe  baileries.  When  the  enncinc  is 
running  the  machine  will  operate  an  a  shunt  dynamo,  supplyiuK  energy 
for  ignition  and  liKhtinK,  and  also  for  charging  the  batteries,  which  will 
consist  of  four  individual  battericN  of  6  volts  each  connected  in  paral- 
lel. When  the  engine  is  to  be  started  the  battery,  connected  in  scries, 
discharges  through  the  machine,  which,  acting  as  a  compound  motor,  runs 
at  IJOO  r.p.m.  and  turns  the  engine  by  a  mechanism  at  60  r.p.m.  until 
iKuilion  begins.  Then  the  mechanism  releases  the  motor,  which  is  then 
(Irivin  by  tlie  engine  as  a  generator  at  half  engine  speed.  Several 
.lutoiuatic  cutouts  arc  used  for  closing  the  cirrait  when  the  battery  is 
iliarged  and  for  throwing  the  generator  out  of  circuit  at  high  and  low 
speeds.  Would  a  motor  speed  of  2400  r.p.m.  and  a  generator  speed  of 
600  r.p.m.  be  preferable?  The  engine  speed  varies  from  300  r.p.m.  to 
1800  r.p.m.  Between  what  ranges  of  speed  should  the  generator  remain 
connected   with   the   battery  circuit?  W.   F.  C. 

Assuming  that  the  machine  mentioned  is  prcjperly  built 
for  operating  at  24  volts  and  70  amp  when  used  as  a  motor 
at  1200  r.p.m.,  it  is  permissible  to  use  the  machine  as  a 
generator  for  producing  6  volts  when  driven  at  a  speed  of 
300  r.p.m.  Just  why  you  have  assigned  a  current  of  lyj/z 
amp  when  the  machine  is  run  as  a  generator  we  do  not 
understand.  It  would  seem  that  it  should  deliver  70  amp 
without  overheating.  With  70  amp  and  6  volts  the  output 
should  be  0.42  kw.  If  this  machine  is  to  be  run  at  speeds 
varying  from  300  to  1800  r.p.m.  it  will  be  absolutely  neces- 
sary to  employ  some  automatic  device  for  maintaining 
the  current  within  the  proper  range.  Several  schemes 
have  been  developed  and  patented  for  this  purpose,  but 
your  attention  should  be  called  to  the  fact  that  the  problem 
is  no  simple  one. 


Given  the  equation  of  the  impressed  emf  on  the  primary  of  an  iron- 
core  transformer,  the  necessary  constants  of  the  circuits,  etc.,  what 
equation  will  give  the  absolute  values  of  the  flux  in  the  core  and  the 
currents  in  the  primary  and  secojidary  circuits?  R.  O.  H. 

It  is  impossible  to  give  any  equation  for  representing 
the  fiux  in  a  transformer  which  is  not  based  upon  the 
impressed  emf  rather  than  on  the  primary  or  secondary 
current.  The  flux  in  the  transformer  depends  solely  on  the 
primary  emf  and  number  of  turns.  There  is  no  relation 
whatsoever  between  the  fiux  and  the  secondary  current. 
A  certain  component  of  the  primary  current  depends  upon 
the  flux,  but  not  the  flux  upon  it,  so  that  an  equation  can 
be  formed  between  the  core  flux  and  this  one  insignificant 
component  of  the  primary  current.  These  are  facts  which 
nature  has  presented  to  us  and  mathematical  representa- 
tion cannot  change  them.  The  relation  between  the  maxi- 
mum value  of  the  flux  in  lines  in  a  transformer  cpm,  the 
frequency  /  in  cycles  per  second,  the  number  of  turns  N, 
and  the  emf  E  in  volts  is  expressed  by  the  following  fun- 
damental equation : 

100,000,000  £ 
4.44 /A 

The  secondary  current  depends  solely  on  the  ratio  be- 
tween the  secondary  emf  and  the  total  impedance  of  the 
secondary  circuit.  The  secondary  internal  emf  bears  the 
ratio  of  turns  to  the  primary  internal  emf  and  is  inde- 
pendent in  every  respect  of  the  primary  current,  flux  in  the 
transformer,  reluctance  of  the  core  or  anything  else  that 
we  can  think  of.  The  primary  current  consists  of  two 
components,  a  small  component  necessary  to  produce  the 
required  amount  of  flux  which  the  primary  emf  demands, 
and  superimposed  upon  this  current  is  another  current, 
which  is  equal  to  the  second  current  divided  by  the  ratio 
of  turns.  These  facts  also  are  laws  of  nature  and  cannot 
be  changed  by  mathematical  representation.  They  are  dis- 
cussed in  almost  all  textbooks  on  electromagnetism. 


Februaky  3,  1912. 
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BUSINESS-GETTING  IN  LOUISVILLE,  KY. 


The  report  of  the  new-business  department  of  the  Louis- 
ville Lighting  Company,  of  Louisville,  Ky.,  for  the  months 
of  November  and  December,  191 1,  indicates  that  there  has 
been  an  increase  in  business  of  100  per  cent  for  those 
months  as  compared  with  the  corresponding  period  the 
previous  year.  The  increase  is  attributable  solely  to  the 
business-getting  campaign  recently  instituted  by  the  Louis- 
ville company,  and  is  stated  not  to  proceed  in  any  way 
from  newspaper  advertising,  being  directly  traceable  to 
demonstration  work  and  other  direct  methods  of  the  com- 
pany. 

THE  POWER  WASTE  IN  SHAFT  DRIVE. 


In  computing  the  power  requirements  for  a  plant  about 
to  be  converted  from  mechanical  or  shaft  drive  to  central- 
station  operation  with  individual  motors  the  solicitor  must 
be  guarded  against  overestimating  the  probable  consump- 
tion of  kw-hours  based  simply  on  the  former  rated  engine 
iiorse-power.  The  experience  of  one  power  expert  who  has 
indicated  a  number  of  such  drives  shows  that  usually  not 
less  than  40  per  cent  of  the  power  developed  is  wasted  in 
the  line  shafts,  while  another  10  per  cent  is  lost  in  the 
engine  itself.  The  noon  hour  is  a  good  time  to  compare 
the  useful  power  requirements  with  the  loss  sustained  in 
friction  in  the  belts  and  shafting.  By  running  the  plant 
idle  and  measuring  the  power  consumed  at  this  time  some 
surprising  intelligence  can  often  be  obtained  for  the  owner. 
In  the  average  case,  as  already  noted,  the  electrical  horse- 
power requirements  of  individual  drive  will  be  only  about 
60  per  cent  of  the  former  mechanical  rating. 


CENTRAL-STATION  SHOW  WINDOW. 


The  household  conveniences  and  comforts  of  electricity 
are  well  demonstrated  in  the  window  displays  recently  made 
by  the  Oregon  Power  Company  at  its  Eugene  (Ore.)  of- 
fice. Mr.  G.  N.  Rooker,  the  local  contract  agent,  arranged 
one    window    as    an    electrically    equipped    dining-room,    as 
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Central-Station   Show   Window. 


shown  in  the  accompanying  illustration.  At  the  right  is 
a  three-unit  luminous  radiator.  The  table,  lighted  from  an 
attractive  electric  dome,  carries  an  electric  percolator  and 
toaster,  and  at  the  left  is  seen  an  electric  range  ready  for 
cooking. 


COST  OF  OPERATING  HORSE-DRAWN  AND 
ELECTRIC  MOTOR  TRUCKS. 


According  to  the  testimony  of  large  business  houses,  it 
costs  from  $6  to  $6.50  a  day  to  keep  a  wagon  and  team 
of  horses  at  work,  but  the  motor  truck  does  the  work  of 
three  such  outfits  and  effects  a  saving  in  operation  of  33>^ 
per  cent.  A  recent  estimate  of  cost  of  operating  electric 
trucks  showed  that  the  fixed  charges  on  a  delivery  wagon 
amount  to  $303  a  year  for  interest  and  depreciation  on  non- 
wearing  parts,  maintenance  for  maximum  service  to  $389.50 
a  year,  and  garaging,  including  charging  energy,  to  $108. 
This  amounts  to  $800.50  a  year,  or  $2.66  per  working  day, 
not  including  drivers'  wages.  At  $15  a  week,  wages  would 
bring  the  total  daily  cost  to  $5.16.  On  the  same  basis  the 
total  cost  of  running  a  light  truck  is  $5.63  a  day  and  that 
of  runnmg  a  heavy  truck  $6.91  a  day.  Larger  and  heavier 
makes  of  electric  trucks  cost  from  $7  to  $8  a  day  to 
operate. 

A    NORTH    DAKOTA    MOTOR-DRIVEN    COLD- 
STORAGE  PLANT. 


In  the  neighborhood  of  Fargo,  N.  D.,  the  natural  ice  crop, 
as  might  be  expected,  never  fails,  and  the  cost  of  the  nat- 
ural product  is  probably  as  low  there  as  in  any  United 
States  city,  except  perhaps  Nome  or  Juneau,  Alaska.  Even 
with  such  cheap  ice,  local  cold-storage  plants  find  it  advan- 
tageous to  use  artificial  refrigeration,  and  the  accompany- 
ing photograph  shows  the  motor-driven  refrigerating  equip- 
ment of  Eggerts  sanitary  market  at  Fargo.  The  motor 
equipment  comprises  a  35-hp,  220-volt  direct-current  motor 
driving  a  i2i/4-ton  Vilter  ammonia  compressor.  The  brine 
pump  for  circulating  the  refrigerated  fluid  through  the 
cold-storage  pipes  is  also  operated  by  a  3-hp  motor.  This 
installation  averages  a  consumption  of  about  1000  kw-hours 
a  month  and  secures  for  its  owner  all  the  numerous  ad- 
vantaocs    over    natural    icing,    which    include    lower    tem- 


A    Motor-Driven    Cold-Storage    Plant. 

l)eratures,  dry  quality  of  cold,  saving  of  meat  trimming, 
reliability  of  operation,  and  freedom  from  the  annoyance 
and  muss  of  ordinary  ice-boxes.  Central-station  service 
to  operate  this  installation  is  obtained  from  the  lines  of  the 
Consumers'   Power  Company. 
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A  FARMER'S  MOTOR-DRIVEN  SAW. 


The  circular  saw  sliovvn  herewith  i.s  »lrivcn  by  a  5  lip 
direct-currciit  motor  inclo.sod  in  the  boxlikc  housing  at  tlu- 
Irft.      This  p«)rtal)lc  set  is  arranged  with   100  ft.  of  llcxibk- 


Motor- Driven    Saw. 

conductor  ending  in  a  contact  plug  for  attachment  to  any 
of  three  outlet  blocks  mounted  on  buildings  about  the  yard. 
Formerly  a  gasoline  engine  was  employed  for  this  work, 
but  it  proved  unsatisfactory.  The  motor  was  then  pur- 
chased, lines  were  run  to  the  farm,  and  the  truck  was  con- 
structed as  shown.  The  housing  is  roofed  with  tar  paper, 
and  the  motor  shafts  and  pulley  extend  out  through  the 
wall  on  the  side  opposite  to  the  observer.  A  narrow  belt 
is  used  to  drive  the  shaft  of  the  circular  saw.  The  steel 
framing  at  the  right  provides  a  table  shelf  on  which  to 
rest  stock  while  sawing.  The  same  motor  can  also  be 
used  to  drive  a  grain  elevator. 


ELECTRICITY  IN  A  WOODYARD. 


The  Fairchilds  Fuel  Company,  of  Grand  Forks,  S.  D., 
formerly  used  a  gasoline  engine  for  operating  its  saws  and 
wood  chopper.  These  services  have  now  been  converted  to 
motor  drive,  greatly  to  the  convenience  and  economy  of 
the  customer.  Fig.  i  shows  the  Fairchild  portable  saw  and 
the  method  of  plugging  its  cable  into  contact  blocks  located 
on  poles  about  the  woodyard.     The  saw  is  driven  by  a  3-hp 


Fig.    1 — 3-hp    Direct-Current    IVlotor   and    Portable    Saw. 

direct-current  motor  and  can  be  easily  moved  from  place 
to  place  in  the  yard  where  wood  is  to  be  cut  into  stove 
lengths.  One  hundred  feet  of  flexible  armored  cable  con- 
nects the  saw  motor  with  the  contact  plug.  Fig.  2  shows 
a  2-hp  motor  mounted  on  a  portable  skid  and  driving  the 


wood  oli()|)])cr  or  splitter.  Ibis  motor  h(jusing  on  its 
l.ir^^e  linibi-rs,  carryinj.;  the  chopper  frame  also,  can  \n- 
skidded  around  the  yard.  As  shown  in  the  illustration, 
a  small  belt  drives  the  chopper,  which  consists  simply  of  a 
large  belt-wheel  and  pitman  arm.  the  reci])rocating  clement 


Flcj.  2— 2-hp   Direct-Current  IVlotor  on   Portable  Skid   Driving  V^/ood 
Chopper. 

Ill  which,  moving  in  guides,  carries  the  splitting  wedge. 
The  bottom  rest  for  the  wood  is  adjustable  for  different 
lengths. 


CENTRAL-STATION  LOAD  FACTORS. 


Desirability      of     Railvv^ay,     Ice-Making     and     Other 
Loads  to  Utilize    the  Generating   Equipment  and 
the  Economic  Advantages  of   a  Single  Gene- 
rating System  for  All  Purposes. 


By  E.  F.  Tweedy. 

The  term  "load  factor,"  as  it  is  used  in  connection  with 
the  generation  of  electrical  energy,  has  been  employed  in  a 
number  of  different  senses.  Load  factor  in  the  sense  in 
which  it  is  most  commonly  used  may  be  defined  as  the 
average  load  upon  a  station  throughout  the  year  expressed 
as  a  percentage  of  the  maximum  observed  load  upon  the 
station  during  the  same  period.  Sometimes  the  term  ^'plant 
load  factor''  is  used  to  express  the  ratio  of  the  average  load 
upon  the  generators  during  the  year  to  the  aggregate  rated 
generating  capacity,  including  spare  units,  while  the  term 
"station  load  factor"  is  taken  to  mean  the  ratio  of  the 
average  load  on  the  station  feeders  during  the  year  to  the 
maximum  observed  load  upon  these  feeders.  Again,  load 
factor  is  sometimes  given  quite  a  different  meaning  and  is 
defined  as  the  ratio  of  the  average  load,  as  represented  by 
the  electrical  energy  actually  sold  to  the  consumers,  to  the 
maximum  load  supplied  to  the  feeders  at  the  station,  ex- 
pressed as  a  percentage.  As  thus  defined,  the  load  factor 
could  never  reach  100  per  cent,  even  if  each  consumer  were 
to  use  his  entire  installation  twenty-four  hours  a  day 
tliroughout  the  year,  for  the  reason  that  the  average  load, 
which  would  be  equivalent  to  the  total  kw-hours  sold  during 
the  year  divided  by  8760,  would  always  be  less  than  the 
load  upon  the  feeders  on  account  of  the  losses  occurring 
in  transmission  and  distribution. 

The  load  factor  of  a  generating  plant — not  necessarily 
the  plant  of  a  central  station — is  frequently  based  upon  a 
time  interval  of  twenty-four  hours,  the  load  factor  over  a 
given  period  being  defined  as  the  ratio  of  the  average 
twenty-four-hour  load  upon  the  generators  to  the  rated  ca- 
pacity of  the  generating' units,  expressed  in  the  form  of  a 
percentage,  the  term  "true  load  factor"  being  then  used  to 
express  the  ratio  of  the  average  twenty-four-hour  load  to 
the  maximum  load,  likewise  in  the  form  of  a  percentage.  An 
additional  term,  designated  as  "loading  factor,"  is  some- 
times employed  to  express  the  ratio  of  the  average  load  car- 
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ried  by  a  single  generator  or  by  several  generators  through- 
out a  period  of  twenty-four  hours  to  the  continuous  rated 
capacity  of  such  generator  or  generators,  this  also  being 
usually  expressed  in  the  form  of  a  percentage. 

The  definition   of   load   factor   first   given,   which   is   the 
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Fig.    1 — Load-Factor    Curve    of    Station    for    Nineteen    Years. 

one  that  is  most  generally  used,  is  susceptible  of  two 
slightly  different  interpretations,  but  the  differences  which 
they  involve  are  usually  of  very  small  consequence.  The 
average  load  on  a  station  may  be  taken  to  mean  the  average 
load  upon  the  generators  or  the  average  load  upon  the 
feeders,  while  the  maximum  load  may,  in  a  similar  manner, 
be  considered  as  referring  to  the  maximum  load  upon  the 
generators  or  to  the  maximum  load  upon  the  feeders.  The 
difference  between  these  two  sets  of  measurements  repre- 
sents, of  course,  the  amount  of  electrical  energy  used  within 
the  station  itself,  plus  any  losses  that  may  occur  between 
the  two  points  of  measurement.  As  the  amount  of  elec- 
trical energy  that  is  used  within  the  station  is  usually  an 
exceedingly  small  percentage  of  the  amount  sent  out  over 
the  feeders,  little  confusion  is  likely  to  result  from  the 
very  slight  amount  of  uncertainty  that  is  involved  in  the 
use  of  this  definition  of  load  factor. 

The  accompanying  table  gives  the  load  factors  of  a 
number  of  central  stations  located  in  this  country,  the 
majority  of  the  figures  being  for  the  year  1910.  The  load 
factor  as  given  is  the  ratio  of  the  total  kw-hour  output  for 
the  year  to  the  maximum  demand  in  kilowatts  multiplied 
by  8760  hours,  expressed  as  a  percentage,  this  being,  of 
course,  the  same  quantity  as  the  ratio  of  the  average  load 
during  the  year  to  the  maximum  load,  expressed  as  a 
percentage. 

Curve  A,  Fig.  i,  shows  the  increase  in  load  factor  on 
the  low-tension  direct-current  network  of  a  large  central 
station  from  1892  to  1910  inclusive,  a  period  of  almost 
twenty  years.  It  will  be  seen  that  the  load  factor  has  in- 
creased during  this  period  from  20  per  cent  to  approximate- 
ly 30  per  cent,  a  figure  which  still  leaves  much  to  be  desired. 
As  this  increase  in  load  factor  has  resulted  almost  en- 
tirely from  an  increase  in  the  use  of  electrical  energy  for 
purposes  other  than  lighting,  it  is  of  interest  to  observe 
the  increase  during  the  same  period  of  the  percentage  rela- 
tion which  the  connected  load  in  motors,  heating  devices, 
storage  batteries,  etc.,  bears  to  the  total  load  connected  to 
the  system.  This  is  shown  by  curve  B.  The  actual  in- 
crease has  doubtless  been  somewhat  greater  than  is  dis- 
closed by  this  curve  for  the  reason  that  many  electric- 
heating  appliances  and  similar  devices  have  undoubtedly 
been  connected  during  the  past  few  years  without  any 
opportunity  being  afforded  the  central  station  of  noting 
them  upon  its  records.  It  is  also  reasonable  to  assume  that 
there  have  been  many  cases  where  tungsten  or  other  of  the 
higher  efficiency  lamps  have  been  substituted  for  carbon- 
filament  lamps  of  higher  wattage  without  the  central  sta- 


tion being  able  to  record  such  substitution.  However,  as 
the  records  of  this  central  station  have  been  very  carefully 
kept,  it  may  be  assumed  that  curve  B  very  closely  represents 
the  actual  conditions  as  regards  connected  load  over  the 
period  selected.  It  is  of  interest  to  note  that  the  portion 
of   the   connected    load   other   than   lighting   has    increased 

YEARLY    OUTPUT,     MAXIMUM    DEMAND    AND    LOAD    FACTOR    OF 
CENTRAL  STATIONS. 
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Maximum  Demand, 
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Load  Factor, 
per  Cent. 
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from  approximately  26  per  cent  of  the  total  connected  load 
in  1892  to  nearly  50  per  cent  in  1910. 

The  introduction  of  the  higher  efficiency  lamps  should 
naturally  tend,  provided  other  conditions  remained  the 
same,  to  reduce  the  percentage  which  the  connected  lighting 
load  bears  to  the  total  connected  load,  and  as  a  consequence 
some  betterment  in  the  load  factor  should  result.  The 
adoption  of  these  higher  efficiency  lamps,  however,  has 
disclosed  the  fact  that  other  factors  now  enter  to  modify 
the  conditions  that  existed  prior  to  the  advent  of  these 
lamps.  For  instance,  up  to  the  present  time  many  central 
stations  have  experienced  little  or  no  loss  in  their  rate  of 
increase  in  connected  load  due  to  the  introduction  of  these 
lamps,  partly  as  a  result  of  being  able  to  secure  enough 
additional  business — due  to  the  lessened  cost  of  electric 
light — to  offset  the  reduction  in  the  load  that  might  other- 
wise have  resulted,  and  also  partly  because  the  higher 
efficiency  lamps  have  in  some  degree  resulted  in  an  ad- 
vanced standard  of  lighting,  the  consumer  taking  a  portion 
of  the  gain  due  to  the  improved  efficiency  in  the  form  of 
more  illumination,  rather  than  taking  it  all  in  the  form  of 
a  reduction  in  the  connected  load  and  in  the  amount  of  elec- 
trical energy  consumed.  Under  such  conditions  as  these 
the  introduction  of  the  higher  efficiency  lamps  has  little  or 
no  effect  upon  the  ratio  which  the  connected  lighting  load 
bears  to  the  total  connected  load.  Curve  B  would  seem  to 
show  that  in  the  case  of  the  central  station  under  considera- 
tion the  effects  of  the  introduction  of  the  higher  efficiency 
lamps  have  been  fully  offset  by  one,  or  by  a  combinatior> 
of  both,  of  the  factors  above  mentioned.  Whether  such  a 
condition  will  continue  depends  upon  whether  the  increase 
in  the  number  of  lighting  customers  is  sufficiently  great  to 
offset  the  lower  connected  lighting  installation  per  cus- 
tomer. If  the  number  of  new  users  is  not  sufficiently  great 
to  overcome  the  reduction  in  the  lighting  installations  of 
existing  customers,  curve  B  will  naturally  tend  to  rise  more 
rapidly  than  it  would  if  governed  solely  by  the  gradual 
increase  in  the  percentage  relation  which  that  portion  of 
the  connected  load  other  than  lighting  bears  to  the  total 
connected  load. 
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Asidf  t'roiii  lliis  qiicblioii,  liovvi-vcr,  it  wdiiM  apjuMi  lliat 
the  liij^luT  cnioiciicy  lanii>.s  should  have  an  apprcciahlc  c'lTccl 
upDn  tlic  h)a(l  factors  of  central  stations.  The  lessened 
cost  of  electric  lij,'ht  that  has  resulted  from  the  introduction 
of  these  lamps  is  almost  certain  to  hrinjj  ahout  a  more 
exteiuled  use  of  electricity;  that  is,  not  alone  an  increase 
in  the  numher  of  users — a  result  that  is  already  apjjarent — 
l)ut  an  increase  in  the  number  of  hours  of  daily  use  of  the 
averaj^e  lij^htiufj   installation. 

A  central  station  which  has  secured  a  considerable 
amount  of  railway  load  reports  a  load  factor  of  slightly 
over  41  per  cent  for  the  year  1910.  The  acquisition  of 
railway  load  by  a  central  station  will  almost  invariably  re- 
sult in  an  increase  in  the  load  factor.  The  load  factor 
of  the  average  central  station  is  probably  slightly  below 
30  per  cent,  while  the  load  factor  of  the  average  electric 
railway  is  usually  some  40  per  cent  or  over.  The  railway 
"peak"  rarely,  if  ever,  coincides  with  the  central-station 
lighting  "peak,"  as  a  result  of  which  the  load  factor  of  the 
central  station  is  benefited  by  the  railway  load  to  a  greater 
extent  than  it  would  be  by  the  acquisition  of  a  load  of 
equally  high  load  factor  but  with  a  maximum  demand  co- 
incident with  that  of  the  central  station. 

By  means  of  Fig.  2  it  is  possible  to  compare  the  varia- 
tions   in    the    demand    for    transportation    throughout    the 
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Fig.   2 — Comparison   of   Railway  and   Central-Station    Load   Curves. 


twenty-four  hours  of  a  working  day,  under  the  conditions 
existing  in  New  York  City,  with  the  variation  in  demand 
for  electrical  energy,  as  represented  by  the  output  of  the 
central  station  over  a  characteristic  twenty-four-hour  period 
taken  in  the  month  of  December  at  about  the  time  of  the 
maxinnnn  yearly  load.  The  transportation  load  curve, 
which  is  sliown  by  heavy  lines,  is  based  upon  observations 
made  by  the  Public  Service  Commission,  and  it  shows  the 
volume  of  the  traffic  upon  the  surface  lines  in  New  York 
City  at  half-hourly  intervals  throughout  the  twenty-four 
hours  of  an  ordinary  business  day,  the  total  traffic  existing 
at  the  time  of  the  observed  "peak"  being  taken  as  100  per 
cent.  The  half-hourly  loads  upon  the  central  station  are 
likewise  expressed  in  percentages  of  the  maximum  load 
throughout  the  twenty-four  hours.  It  will  be  observed 
that  the  transportation  "peak"  occurs  at  6  p.  m.,  which  is 
one  hour  later  than  the  time  of  the  central-station  "peak." 
The  twenty-four-hour  transportation  load  factor  is  found 
to  be  approximately  38  per  cent,  but  the  yearly  transporta- 
tion load  factor  would  be  practically  the  same,  inasmuch 
as  the  transportation  requirements — except  in  so  far  as 
they  are  afTected  by  the  natural  growth  in  traffic — remain 
practically  constant  throughout  the  year.  The  central  sta- 
tion load  factor  for  the  day  shown  was  43.7  per  cent,  but 
the  yearly  load  factor,  based  upon  the  maximum  yearly 
load,  was  a  trifle  under  30  per  cent.  A  generating  station 
supplying  electrical  energy  for  these  transportation  re- 
quirements would  have  a  load  factor  considerably  higher 
than  that  showm  by  the  transportation  load  curve,  for  the 
reason  that  the  power  demands  of  an  electric  railway  do 
not  vary  to  such  an  extent  as  does  the  volume  of  trafific 


that  IS  being  iiaudled,  due  to  tiic  fact  that  liic  bulk  of  the 
power  is  re<|uircd  for  moving  the  cars  themselves  and  is 
therefore  independent  of  the  ainomit  of  live  load  that  is 
being  carried,  and  to  the  further  fact  that  the  number  of 
cars  in  service  is  not  varied  in  direct  i)roportion  to  the 
variations  in  the  total  passenger  traflic. 

However,  this  matter  of  the  desirability  of  securing  rail- 
way load  is  now  very  generally  recognized  by  central-sta- 
tion managers.  The  argument  that  a  manufacturer  shcntld 
devote  his  undivided  attention  to  the  manufacture  of  his 
final  product  and  not  dissipate  his  energies  by  imdertaking 
the  production  of  the  various  elements — of  which  power  is 
usually  an  important  one — that  enter  into  the  composition 
of  this  product  applies  with  almost  ec|ual  force  to  those 
who  are  engaged  in  the  business  of  supplying  transporta- 
tion. Central  stations  should  control  the  entire  field  of 
power  generation  within  their  respective  territories,  and 
such  an  achievement  will  undoubtedly  be  brought  about 
eventually  when  the  advantages  that  result  from  specializa- 
tion and  concentration  in  this  field  have  been  fully  realized. 

However,  if  central  stations  are  to  obtain  higher  load 
factors  than  those  afforded  by  the  entire  light  and  power 
requirements  of  the  connnunities  which  they  serve,  special 
kinds  of  load  must  be  secured  to  fill  in  those  low  portions 
of  the  daily  and  yearly  load  curves  that  will  otherwise 
continue  to  exist  as  a  result  of  the  unavoidable  variations 
in  the  demand  for  electrical  energy  throughout  each  twenty- 
four  hours  and  throughout  the  year.  It  is  unnecessary  to 
say  that  no  one  kind  of  load  has  as  yet  been  found  that 
fulfils  all  of  the  requirements  of  this  "filling-in"  process, 
although  several  have  been  tried  that  meet  some  of  the 
requirements  in  a  more  or  less  satisfactory  manner.  Prob- 
ably the  most  successful  of  these  up  to  the  present  time 
is  to  be  found  in  the  manufacture  of  ice  in  conjunction 
with  the  generation  of  electrical  energy. 

This  question  of  finding  a  satisfactory  form  of  "off- 
peak"  load  is  of  tremendous  importance  to  the  central- 
station  industry,  and  it  well  warrants  the  vast  amount  of 
thought  that  is  being  expended  upon  it  by  those  engaged  in 
central-station  work.  To  give  some  idea  of  the  economic 
loss  that  is  now  occasioned  by  the  poor  utilization  of  the 
electrical  generating  equipment  in  the  central  stations  of 
this  country  it  is  only  necessary  to  refer  to  the  report  of 
the  Bureau  of  the  Census  for  the  years  1902  and  1907.  In 
1902  the  total  generating  equipment  of  the  central  stations 
of  this  country  was  stated  as  being  1,212,235  kw  and  the 
yearly  output  in  kw-hours  2,507,051,115.  These  figures  show 
that  this  total  generating  equipment  was  utilized  at  its 
rated  capacity  only  during  a  little  over  23  per  cent  of  the 
entire  year.  In  1909  the  generating  equipment  had  in- 
creased to  2,709,225  kw,  while  the  kw-hour  output  had  in- 
creased to  5,862,276,737.  These  latter  figures  show  that 
the  entire  rated  generating  capacity  was  in  use  during 
only  slightly  over  24  per  cent  of  the  entire  year.  It  was 
recently  stated  that  97  per  cent  of  the  total  kw-hours  gen- 
erated by  a  large  central  station  was  produced  by  50  per 
cent  of  the  total  generating  apparatus  installed,  the  other 
3  per  cent  being  generated  by  the  remaining  50  per  cent 
of  the  generating  capacity.  As  a  result  of  this  50  per  cent 
of  the  generating  equipment  is  being  operated  at  a  little 
under  50  per  cent  load  factor,  while  the  yearly  load  factor 
of  the  rest  of  the  generating  equipment  is  only  some 
5   or  6  per  cent. 


Wisconsin  Public  Service  Commission  Orders  Increase 
of  Rates. 


As  noted  elsewhere  under  the  head  of  Public  Service 
Commission  News,  the  Wisconsin  Commission  has  ordered 
a  central-station  company  to  increase  its  rates,  partly  on 
the  ground  that  they  are  so  low  as  hardly  to  cover  operatingj 
expenses. 
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LOW  PATES  AFTD  THE  DEVELOPMENT 

OF  THE  CENTRAL-STATION  SERVICE. 


A  Suggested  Schedule  Involving  Central-Station  Control 

of  Customers'  Meters,  Transferring  Them  to  a 

Higher    Rate  Only   at    Times  of 

Extraordinary  Peak  Loads. 


By    W.    E.    Ruknaxl). 

Three  signiricant  facts  stand  out  in  connection  with 
modern  central-station  electrical   systems: 

(i)  Much  of  the  costly  generating  and  distributing 
equipment  is  idle  most  of  the  time. 

(2)  During  all  this  idle  period  energy  could  be  gen- 
erated at  an  extremely  low  rate. 

(3)  There  is  an  enormous  and  rapidly  extending  field 
open  for  such  cheap  energy  if  available. 

From  the  foregoing  it  is  evident  that  there  exists  not 
only  a  great  demand,  but  also  the  capability  for  supplying 
that  demand,  to  the  mutual  profit  of  both  consumer  and 
central   station. 

No  other  single  thing,  in  tlie  opinion  of  the  writer,  could 
have  such  a  beneficial  effect  on  the  electrical  industry  at 
present  as  a  radical  reduction  in  the  price  of  electrical 
energy.  That  this  is  possible  is  suggested  from  a  con- 
sideration of  the  facts  above  set  forth.  The  extent  of  the 
field  available  may  be  questioned,  but  to  the  writer  it 
seems  that  the  present  case  is  analogous  to  the  state  of  the 
motor-car  business  in  the  days  of  its  red-flag  and  4-mile- 
an-hour  limitations.  As  the  motor-car  business  was  stag- 
nant under  early  restrictions,  so  a  large  part  of  the  elec- 
trical business  is  stagnant  under  unsuitable  charging  rules 
and  will  remain  stagnant  until  these  restrictions  arc  re- 
moved. 

But  with  energy  available  at,  say,  i  cent  per  kw-hour  at 
every  point  of  a  central-station  system,  the  development  in 
the  use  and  manufacture  of  energy-consuming  devices 
would  probably  be  as  remarkable  as  that  of  the  motor-car 
industry.  As  a  rough  all-round  figure  it  is  probable  that 
I  cent  per  kw-hour,  as  suggested,  would  be  a  profitable  rate 
for  the  companies  on  all  the  extra  energy  they  could  sup- 
ply with  their  present  equipment  beyond  what  they  are  now 
l)rnducing,  if,  of  course,  this  extra  output  involved  no  con- 
siderable extra  outlay.  A  suitable  system  of  charging 
should  therefore  render  this  cheap  but  profitable  energy 
readily    available. 

Electrical  service,  it  is  recognized,  means  more  than 
simply  the  supply  of  a  certain  number  of  units  of  electrical 
energy,  and  its  cost  is  by  no  means  in  proportion  to  the 
number  of  kilowatt-hours  supplied.  But  the  outstanding 
feature  of  most  rate  systems  is  that  they  are  restrictive, 
in  most  cases  with  comparatively  little  advantage  to  the 
central-station  company.  To  tax  the  consumer  on  every 
outlet  at  which  he  can  use  energy  does  not  appear  to  be 
good  business  logic,  for,  surely,  every  such  outlet  is  a  con- 
venience to  the  consumer  and  a  source  of  profit  to  the 
central  station.  The  ideal  system,  therefore,  would  be  one 
where  connection  could  be  made  to  any  and  every  possible 
portion  of  the  customer's  building,  so  that  energy  could  be 
used  at  every  opportunity.  Nor  does  it  appear  advisable  to 
tax  the  consumer  on  his  periodical  maximum  demand,  for, 
as  a  matter  of  fact,  the  oftener  the  demand  approaches  the 
maximum  the  better,  the  only  objection  being  when  this 
occurs  at  the  peaks  of  the  specially  heavy  days. 

These  systems,  of  course,  have  been  designed  with  the 
object  of  keeping  down  the  peak,  but  it  is  to  be  feared  that 
they  also  keep  down  the  lower  parts  of  the  supply  curves 
by  tending  to  develop  habits  of  undue  economy.  For  it 
cannot  be  denied  that  for  each  time  the  peak  penalty  ar- 
rangement is  of  value  to  the  company  it  is  fifty  times  a 
direct  disadvantage.     The  only  occasion  when  there  is  any 


reason  for  restricting  the  use  of  energy  is  when  the  system 
is  loaded  up  to  its  safe  capacity,  which  is  comparatively 
seldom. 

Before  going  further  it  will  be  well  to  realize  how-  few 
hours  there  are  in  the  whole  year  during  which  the  peak 
becomes  a  danger,  although  the  cost  of  coping  with  it  is 
one  of  the  chief  bugbears  of  the  central-station  business. 

Taking  a  few  typical  load  curves  for  different  periods  of 
the  year,  it  will  be  noticed  that  there  are  usually  two  per 
diem.  The  smaller  of  these  peaks  may  be  entirely  ignored 
as  it  is  only  the  very  highest  that  are  of  significance  in  the 
])resent  discussion.  The  highest  peaks  of  all  often  occur  in 
the  daytime,  where  ordinarily  the  curve  is  only  normal. 
Such  peaks  are  occasioned  by  superimposed  lighting  de- 
mands, due  to  dense  fogs,  clouds  and  storms  occurring  at 
times  when  the  motor  load  is  also  heavy.  It  is  these  con- 
tingencies which  are  really  the  most  trying,  and  it  is  these 
which  call  for  a  central-station  capacity  so  much  larger 
than  otherwise  needed.  But  consideration  will  show  that  it 
is  right  here  most  rate  systems  fail  of  their  desired  effect, 
since  they  do  not  apply  at  the  times  when  the  ordinary  load 
and  the  extraordinary  load  overlap. 

This  brings  up  the  question  as  to  whether  it  is  not  ad- 
visable to  work  directly  on  the  matter  of  the  maximum 
peak  demand,  arranging  to  charge  the  consumer  at  a 
higher  rate  only  at  the  particular  periods  when  this  de- 
mand approaches  the  safe  limit  of  the  central-station  equip- 
ment, irrespective  of  time  or  character  of  service,  although 
making  in  addition  a  charge  to  cover  the  capital  outlay  or. 
the  distributing  plant.  Such  a  system  would  not  be  difficult 
for  the  customer  to  understand,  if  its  terms  were  suitably 
explained  to  him.  While  such  a  proposal  may  require  some 
little  effort  to  accustom  one's  self  to  its  unusual  provisions, 
the  advantages  it  offers  appear  to  render  it  well  worth 
considering. 

To  keep  down  the  normal  peak  is  to  lose  good  revenue 
without  advantage,  since  the  plant  is  already  available  for 
energy  supply.  But  it  is  the  abnormal  peak  that  costs  so 
heavily  in  plant  investment.  From  the  central-station  en- 
gineer's standpoint  it  is  obvious  that,  if  this  maximum  peak 
can  be  kept  down  and  the  valleys  raised  to  somewhere  near 
the  value  of  the  normal  peak,  the  greater  the  consumer's 
maximum  demand  becomes  the  more  effective  also  becomes 
the  means  of  raising  his  maximum  demand  and  total  energy 
consumption. 

All  this,  of  course,  is  to  the  advantage  of  the  central  sta- 
tion and  to  be  desired,  and  every  encouragement  should  be 
given  to  the  consumer,  no  restrictions  being  put  on  his 
use  except  during  the  few  hours  a  year  when  the  total 
maximum  demand  approaches  the  safe  limit  of  the  plant 
capacity. 

The  system  which  the  author  has  to  propose  involves  a 
two-rate  meter  which  will  ordinarily  register  at  a  low  rate, 
excepting  at  the  particular  periods  when  the  demand  on 
the  plant  becomes  excessive,  w^hen  the  meter  can  be  trans- 
ferred to  register  on  the  higher  rate.  An  indicator  show- 
ing when  the  high  rate  is  in  force,  informing  the  con- 
sumer when  he  is  being  charged  at  the  increased  rate  and 
thus  helping  to  keep  down  the  high  peak  on  the  plant, 
would  be  very  desirable.  The  change  from  the  low  to  the 
high  rate  should  preferably  be  made  automatically.  At  the 
moment,  the  requisite  automatic  arrangement  does  not  ap- 
pear to  be  commercially  available,  although  no  doubt  it 
would  soon  be  produced  should  any  active  demand  for  it 
arise.  At  the  start,  therefore,  the  change  from  one  to  the 
other  rate  would  have  to  be  made  from  the  central  station 
by  some  means  of  remote  control. 

The  condition  for  applying  the  high  rate  would  then  be 
set  in  accordance  with  a  fixed  ratio  of  load  to  plant  rating 
for  the  few  occasions  at  which  it  would  be  required,  since, 
as  already  pointed  out,  the  desire  is  not  to  reduce  the 
.normal  peaks  but  only  the  abnormal  peaks,  incidentally 
raising  up  the  rest  of  the  demand  to  the  normal  peak  level. 
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Tarticnlar  i-iiipliaMs  siioiilil  he  laid  on  iliis  point  that  tlic 
high  rate  is  not  chicily  for  the  purpose  of  obtaininj;  rev- 
cnne,  hut  fnr  hrinj^inj;  the  abnormal  peaks  under  control, 
thus  enalilinj;  a  (^iven  plant  to  furnish  safely  a  nnudi 
greater  output  than  would  otherwise  he  safe.  As  the  eon- 
nccteil  load  mi  the  plant  increases,  the  hijjh  rate  auto 
niatically  comes  into  force  oftouer.  tendiiifj  to  restrict  the 
demand  slijjhtly.  Then  when  the  plant  is  extended  this 
restriction  is  automatically  removed,  and  the  demand  j^oes 
up  rapidly,  so  that  the  new  plant  soon  earns  its  proportion 
of  revenue. 

The  advantai^es  likely  to  accrue  from  the  sngijested  rate 
scheme  are.  briclly.  that  it  automatically  differentiates  be- 
tween difTerent  classes  of  consumers,  minimizes  clerical 
work  anil  risk  of  errors,  docs  away  with  duplicate  wirinj; 
and  meters,  and  recpiires  no  inquisitive  restrictions  as  to 
the  purpose  for  which  energy  is  being  used,  whether  for 
heating,  motors  or  lighting.  It  also  avoids  periodical  in- 
spection of  the  number  of  the  customer's  outlets,  the  type 
and  candle-power  of  his  lamps,  and  places  no  limitation 
beyond  fuse  capacity  to  the  demand  which  the  consumer 
may  take.  But,  above  all  else,  its  greatest  inducement  is 
the  low  rate  it  charges  for  energy  at  all  times  except  dur- 
ing a  few  hours  each  year.  The  use  of  electricity  would 
thus  be  encouraged  for  any  and  every  purpose,  without  the 
trouble  of  extra  wiring  and  separate  meters,  resulting  in 
the  rapid  extension  of  electric  cooking  and  heating  and  in 
the  increased  use  of  power-consuming  devices  now  held 
in  check  by  restrictive  tariffs  and  rate  systems. 

From  the  central  station's  standpoint  the  consumer's  bill, 
instead  of  containing  such  varied  items  as  meter  rental, 
•energy  for  lighting,  energy  for  motors  and  sometimes  also 
energy  for  heating — all  further  complicated  with  quantity 
•discounts,  maximum-demand  arrangements  and  sliding 
scales — would  contain  only  the  three  items  of  service 
charge  (covering  the  interest  on  the  cost  of  service  mains, 
meter  rental,  etc.),  kilowatt-hours  at  the  low  rate,  and 
kilowatt-hours  at  the  high  rate. 

To  place  the  terms  of  the  proposed  schedule  before  the 
public,  it  is  suggested  that  an  explanatory  circular  along 
the  lines  of  the  following  be  prepared  for  customers: 

CHARGES  FOR  ELECTRICITY. 

The  rate  for  electrical  energy  under  the  new  schedule  is  made  up  of  a 
■"service  charge"  (shown  in  the  schedule  below),  plus  1  cent  per  kw-hour 
for  all  energj'  used,  except  during  a  few  hours  each  year,  when,  for 
instance,  it  becomes  very  dark  while  our  biggest  motor  load  is  on.  At 
such  times,  when  the  demand  on  the  generating  station  is  over  the  normal, 
the   rate  becomes    10  cents   per  kw-hour   extra. 

The  meters  have  two  dials,  one  registering  the  total  kilowatt-hoijrs 
used,  the  other  the  kilowatt-hours  taken  at  the  higher  rate. 

Indicators  to  show  the  rate  that  is  in  force  at  any  time,  and  which 
■can  be  placed  anywhere  on  the  consumer's  circuit,  can  be  purchased  at 
about  $2.  For  75  cents  extra  these  indicators  can  be  fitted  with  buzzers 
to  sound  when  the  high  rate  is  in  force. 

Service   Charges. 
2S0-Watt  Meters. — For  houses  in  blocks,  where  ground  need  be  opened 
not  more  than   once  for  each  six  houses,  to  install  service.  62  cents 
monthly,    with   7 1/2    kw-hours   free. 
250-Watt   Meters. — Ordinary   houses    or   services,   $3.75    per   quarter. 

500-Watt   Meters. — Ordinary   houses  or   services,   $5   per  quarter. 
1000- Watt   ^Meters. — Larpe  houses    or    services,    $5    per    quarter    for    each 
kilowatt  of  meter  rating  nearest  standard  suitable  size. 

Where,  owing  to  special  circumstances,  the  cost  of  service  is  not  nor- 
mal  special   rates   will   be   quoted,    dependent   on   the   cost   of  supply. 

In  case  of  intermittent  usage,  where  service  is  required  only  for  periods 
not  exceeding  five  hours  per  week,  the  service  charge  will  be  one-third 
the  above.  For  energy  taken  by  motors  between  the  hours  of  9  p.  m. 
and  6  a.  m.,  but  cut  off  at  other  times,  the  service  charge  will  be  one- 
third  of  the  above  rates.  Large  users  will  pay  the  schedule  rates  above 
up  to  4000-kw  hours  per  year,  with  a  discount  of  25  per  cent  on  all 
units  over  4000  per  year,  plus  a  further  discount  of  10  per  cent  on  all 
■units  over  100,000  kw-hours  per  year. 

Connections  to  mains  will  be  made  free  up  to  a  distance  of  60  ft.  from 
existing  mains  along  principal  roads,  or  20  ft.  over  private  property,  but 
not  beyond  consumer's  boundary  wall.  Beyond  that  distance  extensions 
will  be  charged  for,  payable  either  in  a  single  sum  or  in  instalments 
■spread  over  a  period  of  five  years,  at  a  slight  increase  to  cover  interest. 

For  making  the  change-over  from  the  high  to  the  low 
rate  on  such  a  two-rate  meter  several  methods  will  at  once 


suggest  themselves.  A  separate  control  circuit  might  be 
installed,  the  mechanism  itself  being  perhaps  of  the  polar- 
i/.etl  type.  Another  arrangement  might  utilize  a  small  low- 
voltage  current  of  fairly  high  frecpuncy  supirposed  on  the 
main  sui)ply.  The  change-over  mechanism  would  be  actu- 
ated by  a  small  electromagnet  of  a  large  number  of  turns, 
connected  in  series  with  a  condenser  so  as  to  approximate 
resonance.  Such  a  device  could  be  made  quite  small  and 
manufactured  in  large  (piantitics  for  a  dollar  or  so  apiece. 

The  arrangement  of  dials  preferred  is  shown  in  the  ac- 
companying diagram,  the  low-rate  scale  being  permanently 
in  circuit,  while  the  high-rate  is  made  to  register,  in  addi- 
tion, ;it  the  high-rate  periods.  The  total  consumijtion  is 
thus  charged  for  at  the  lower  rate,  to  which  is  arlded  the 
excess  charge  of  the  high-rate  unit.  Such  an  arrange- 
ment could  be  readily  fitted  to  existing  meters,  and  offers 
no  possibility  of  the  mechanism  sticking  half  way  with 
neither  dial  working. 

The  indicators,  which  could  be  fixed  anywhere  on  the 
consumer's  circuit  or  plugged  into  any  lamp  socket,  need  be 
only  simple  electric-bell  movements  in  series  with  small 
condensers  arranged  round  the  magnet  bobbins.  If  an 
audible  signal  is  desired,  a  diaphragm  could  be  placed  close 
to  the  magnet.     The  high-frequency  control  current  would 


Arrangement    of    Dials. 


be  superimposed  on  the  main  circuit  through  a  series  trans- 
former and  would  be  applicable  to  either  alternating-cur- 
rent or  direct-current  systems.  To  keep  down  the  size  of 
the  transformer  on  alternating-current  systems  it  would  be 
so  proportioned  as  to  have  the  iron  saturated  by  the  main 
current  at  the  high  parts  of  the  current  curves.  Thus  the 
superimposed  high-frequency  current  would  be  only  slightly 
perceptible  near  the  peak  of  each  current  wave,  but  of  full 
force  at  the  lower  values  of  the  curve. 

To  determine  the  service  charge  above  outlined  for  dif- 
ferent classes  of  load,  one  should  deduct  from  the  present 
total  revenues  under  the  old  schedule  (assuming  the  results 
are  reasonably  satisfactory)  the  low  cost  per  kw-hour  it  is 
proposed  to  charge — say,  i  cent  to  2  cents  per  unit.  The 
balance  would  then  become  the  service  charge. 

The  price  per  kw-hour  should  be  fixed  very  low,  as  this 
energy  charge  is  not  the  total  revenue.  Adding  to  it  the 
service  charge  gives  an  equivalent  rate  that  is  very  high 
where  the  load  factor  is  bad,  but  these  are  just  the  cases 
where  a  high  rate  can  be  afforded.  With  this  arrangement 
a  fair  minimum  revenue  is  assured,  whatever  improvements 
may  be  effected  in  lighting  appliances,  while  the  door  is 
opened  to  an  increased  use  of  other  appliances  such  that 
any  reduction  in  consumption  for  lighting  would  be 
swamped  by  these. 
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W'liile  it  is  desirable  that  all  classes  of  business  be  equally 
profitable,  any  system  of  rates  insuring  such  a  result  would 
also  in  some  cases  drive  away  business  that,  if  not  itself 
profitable,  might  be  desirable  either  as  an  advertisement 
or  from  the  possibility  of  producing  profitable  business 
later.  The  service  charge  might  therefore  be  made  some- 
what lower,  and  the  charge  per  kw-hour  somewhat  higher 
than  would  result  from  a  strict  analysis  of  the  costs.  The 
service  charge  would  be  based  on  net  fixed  costs  without 
profit,  while  the  rate  per  kw-hour  would  cover  running 
costs  plus  a  profit.  This  should  represent  the  chief  con- 
cession to  retain  business  that  would  otherwise  be  lost. 

The  service  charge  may  be  based  with  advantage  on  the 
meter  capacity  needed.  To  protect  the  meter — not  to  limit 
the  maximum  demand — the  author  would  prefer,  instead 
of  a  fuse,  an  automatic  cut-out  w^ith  a  good  time  lag, 
arranged  so  that  it  can  be  reset  by  the  customer,  but  not 
held  in  against  an  injurious  overload.  Not  having  the  risk 
of  a  serious  shutdown,  the  customer  is  likely  to  use  energy 
with  greater  freedom,  and  thus  to  work  up  to  higher  loads 
than  otherwise,  leading  to  increased  revenue. 

The  variation  noted  on  the  schedule  of  charges,  where 
not  quite  self-explanatory,  may  be  further  explained  thus: 

Definite  light-load-period  business,  say  from  9  p.  m.  to 
6  a.  m.,  evidently  requires  little  plant  equipment  to  be  kept 
that  would  not  otherwise  be  utilized.  The  service  charge 
here  can  therefore  justly  be  reduced,  say  to  one-half  or 
one-tliird  of  the  usual  load-period  values. 

Intermittent  Use. — Where  motors  or  other  loads  are 
obviously  used  only  at  odd  times,  due  to  diversity  factor, 
the  same  amount  of  plant  equipment  is  not  required  in  pro- 
portion to  connected  capacity  as  for  full-hour  use.  To  meet 
these  cases,  where,  for  instance,  the  load  averages  five 
hours  or  less  per  week,  the  service  charge  can  be  at  a  low 
rate,  so  as  not  to  lose  business  that  would  otherwise  become 
too  dear. 

Mixed  Intermittent  and  Normal  Loads. — With  the  service 
charge  based  on  the  size  of  meter  required,  little  meter 
capacity  is  required  proportionately  to  the  demand  or  con- 
nected capacity  for  the  intermittent  load,  so  that  this  auto- 
matically adjusts  the  rate  for  service  for  this  class  of 
customer. 

Large  Users. — The  preceding  paragraph  applies  to  large 
users,  but  further  to  meet  competition  and  to  allow  for  the 
lower  cost  of  collecting  such  accounts  a  quantity  discount 
appears  desirable. 

Small  Users. — The  initial  free  kilowatt-hours  allowed 
makes  it  possible  to  dispense  with  a  meter  in  cases  where 
obviously  the  energy  used  would  not  much  exceed  the  free 
allowance.  If  this  allowance  is  exceeded  the  company  can 
install  a  meter  without  question,  as  no  charge  is  made  for 
this. 

.The  arrangement  of  discounts  shown  in  the  schedule  is 
suggested  as  an  improvement  over  specifying  various  reduc- 
tions of  rates  as  certain  minima  are  passed.  In  this  way  prac- 
tically any  desired  steady  decrease  in  the  rate  per  unit  on 
the  total  quantity  can  be  arranged,  without  the  sudden 
changes  that  occur  with  the  usual  schemes.  The  arrange- 
ment also  avoids  the  objection  of  making  a  customer  pay 
more  for  fewer  kilowatt-hours  near  the  point  of  price 
change  than  he  would  have  done  had  he  wasted  some 
energy  to  get  past  the  point  of  change. 


INTER-MACHINE  INDEPENDENCE  IN  THE 
ELECTRICALLY  DRIVEN  PLANT. 


In  the  mill  or  factory  driven  by  electric  motors  each 
machine  is  speeded  at  its  most  efficient  rate.  Almost  re- 
gardless of  the  load  on  it  or  in  any  other  part  of  the  fac- 
tory, that  machine  will  continue  to  turn  out  its  work  to  its 
utmost  capacity.     The  difference  between  isolated-plant  and 


central-slali(jn  drive  in  this  respect  was  illustrated  recently 
by  the  experience  of  a  customer  who  operates  a  brick  plant 
winter  and  sunmier  twenty-four  hours  a  day.  The  local 
company  had  spent  a  good  deal  of  time  convincing  him  that 
it  could  furnish  energy  cheaper  than  he  could  make  it  at 
his  load-factor  of  60  per  cent  or  higher,  and  the  customer 
finally  installed  motors  in  his  plant.  After  the  plant  had 
been  operating  about  a  month  an  operative  of  a  brick  ma- 
chine complained  that  he  could  not  keep  up  with  his  ma- 
chine. The  speed  f)f  the  latter  was  taken  and  found  to  be 
correct  as  catalogued.  The  man  was  asked  why  he  could 
not  take  care  of  the  machine  now,  since  he  had  served 
it  with  the  old  steam  drive  when  it  was  nominally  speeded 
the  same.  He  replied  that  in  the  old  days  the  machine 
lagged,  due  to  the  slipping  of  belts  and  the  slowing  down 
of  the  engine  under  variable  load,  so  that  he  had  a  little 
time  to  spare.  Now,  he  said,  the  machine  turned  out  its 
rated  number  of  bricks  every  minute,  and  he  could  not 
keep  up. 

The  same  thing  is  true  of  many  other  motor  applications. 
In  one  test  made  in  a  woodworking  plant  it  was  found 
that  the  slip  between  the  engine  and  the  various  machines 
at  different  times  was  costing  $12  a  day  in  labor  over  what 
it  would  have  cost  with  the  same  output  and  the  machinery 
running  at  constant  speed  all  the  time. 


Wiring  and  Illumination 

SUBSTITUTION  OF  PORCELAIN  FOR  BRASS-SHELL 
SOCKETS  IN  BATHROOMS  AND  CELLARS. 


Danger  from  shock  attending  the  use  of  brass-shell  lamp 
sockets  in  cellars,  bathrooms  and  other  places  subject  to 
vapor  and  dampness,  while  known  to  men  engaged  in  alter- 
nating-current w'ork,  is  not  generally  known  to  the  public. 
It  is  also  seldom  that  a  municipality  takes  it  upon  itself  to 
notify  users  of  electricity  of  the  facts  in  the  case  and  to 
insist  upon  the  substitution  of  a  porcelain  or  composition 
socket  for  the  ordinary  brass-shell  socket  in  rooms  subject 
to  dampness.  According  to  the  report  of  Mr.  J.  F.  Reardon, 
city  electrician  of  the  city  of  Denver,  Col.,  his  department 
during  the  past  year  sent  13,231  notices  to  owners  and 
tenants  of  buildings,  notifying  them  of  the  danger  of  brass 
sockets  in  bathrooms,  kitchens  and  basements.  About  90 
per  cent  of  the  people  notified  willingly  and  cheerfully  sub- 
stituted porcelain  sockets  for  the  brass-shell  sockets,  and 
the  department  received  many  favorable  and  commendatory 
reports  thanking  it  for  the  action  taken.  Some  persons  felt 
that  it  was  an  imposition  on  the  part  of  the  city  electrician, 
but  after  the  situation  was  explained  to  them  and  they  be- 
came enlightened  as  to  the  danger  they  too  were  willing  to 
make  the  required  changes.  Although  all  of  the  buildings 
have  not  been  inspected  as  yet  for  this  change  in  sockets, 
there  have  been  about  53,000  changed  thus  far,  and  the  city 
electrician  feels  that  his  department  has  accomplished  good 
results  alon";  this  line. 


PRESERVATION  OF  PINE  AND  CEDAR  POLES. 


In  a  paper  read  at  the  annual  meeting  of  the  Wood 
Preservers'  Association  in  Chicago,  Jan.  16-18,  Mr.  W.  R. 
Wheaton  described  the  experience  of  the  San  Joaquin  Light 
&  Power  Company  with  wood  preservation  processes  applied 
to  about  600  Western  yellow  pine  poles  used  in  the  com- 
pany's 30-mile  transmission  line. 

The  poles  were  cut  in  the  Sierras  above  Fresno  at  an 
elevation  of  about  4000  ft.  and  thoroughly  seasoned  before 
treatment.     .\  portion  of  the  poles  were  given  a  brush  treat- 
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iiK-nt  with  oarlmliiu-mii  .iml  wiili  iTi-dsou-,  and  llu-  ro- 
maiiuliT  wiTc  triatcd  in  ilic  upon  tank  witli  crcos(Jlc,  zinc 
chloride  and  crude  oil.  Only  tlie  butt  was  treated.  Stmie 
of  the  htitts  were  thorouj^ldy  penetrated  with  creosote  and 
with  zinc  chlori«U',  the  averaj^e  penetration  (at  the  j^ronnd 
line)  heinj,'  ^  in.  The  i)enelration  with  crude  oil  avera;.;e<l 
about  1.5  in.  The  crutie  oil  was  a  lieavy  oil  ol  asphalt iim 
base  supplied  from  the  kern  Kiver  lields. 

In  oriler  to  ascertain  the  comparative  life  of  the  wood 
when  treateil  and  untreated,  stubs  of  untreated  timber  were 
set  aIo!ij4  the  line  about  a  mile  ai>art.  In  Jmic.  1910,  after 
having  been  set  for  twenty-seven  njonths,  the  untreated 
stubs  aK)n!,'  the  line  were  completely  rotten.  Of  the  i)oIes 
brush-treatcil  with  carbolineum  and  creosote,  the  conditions 
were  about  the  same,  a  larije  percentage  of  each  showing 
signs  of  decay;  27  per  cent  of  the  poles  that  had  a  brush 
treatment  with  creosote  showed  signs  of  decay,  and  29 
per  cent  of  the  poles  that  had  brush  treatment  with  carbo- 
lineum showed  decay;  45  per  cent  of  the  poles  treated  with 
cruile  oil  were  slightly  attacked  by  decay.  Of  the  poles 
treated  with  zinc  chloride,  28  per  cent  showed  attack  by 
decay.  The  poles  treated  with  creosote  in  the  open  tank 
(over  50  per  cent  of  the  entire  line  were  treated  in  this 
way)  were  all  perfectly  sound  and  showed  absolutely  no 
signs  of  decay.  The  company  has  also  applied  the  open- 
tank  process  for  treating  the  butts  of  Western  red  cedar 
poles.  The  penetration  varies  from  0.5  in.  to  i  in.  with  an 
absorption  of  from  7  lb.  to  9  lb.  to  the  cubic  foot.  Treated 
and  untreated  poles  have  been  set  in  the  ground  for  four 
years.  The  creosoted  poles  are  still  perfectly  sound  while 
the  poles  set  untreated  have  decayed  through  the  sap  wood 
and  into  the  heart. 


THE  GROUNDING  OF  SECONDARIES. 


STREET  LIGHTING  AT  ENID,  OKI  A. 


Of  interest  in  connection  with  the  erection  of  the  White 
Way  street  illumination  at  Enid,  Okla.,  was  the  driving  of 
iron  conduit  beneath  the  street  intersections  to  avoid  tear- 
ing up  the  paving.  Sixty  ornamental  posts  were  installed, 
each  carrying  two  40-watt  and  one  6o-watt  lamp.  The  city 
streets  are  underlaid  by  a  soft  soil  which  made  it  easy  to 
force  the  pipe  beneath  the  pavement.  The  l^-in.  conduit 
was  first  capped  to  avoid  filling  with  earth  and  was  then 
forced  through  the  soil  by  means  of  a  lever-operated  jack. 


Illumination     at     Enid,     Okla. 

By  careful  aiming  it  was  found  possible  to  direct  the  pipe 
so  that  it  would  come  out  within  a  few  inches  of  the  de- 
sired position  at  the  next  post  hole.  This  expedient  saved 
the  cost  of  trenching  and  repaving  for  the  "White  Way" 
system.  Mr.  Lincoln  Beerbower  is  manager  of  the  Enid 
Electric  Company,  which  is  operated  by  Messrs.  H.  M. 
Byllesby  &  Company,  Chicago. 


1  he  arguments  that  have  been  urged  both  for  and  against 
the  practice  of  grounding  secondary  electrical  circuits  were 
well  presente<l  in  a  jiaper  by  .\lr.  \\^  J.  (  an.ida,  electrical 
engineer  ni  the  Rocky  Mountain  hire  Underwriters'  Asso- 
ei.ilioii,  rt.id  at  the  aumial  mectiug  of  the  Western  Asso- 
ciation of   Electrical  Inspectors,  in   Denver,  on  Jan.  24. 

Conservatism  on  the  part  of  imderwriters  toward  ground- 
ing has  been  noticeable  because  of  a  claim  that  grounding 
to  protect  life  might  increase  the  fire  hazard.  Moreover, 
some  lighting  companies  have  opposed  grounding  because 
of  supposedly  greater  predisposition  of  the  grounded  sys- 
tem to  transformer  breakdowns.  However,  in  the  Rocky 
.Mountain  territory  at  the  present  time  fifty-five  lighting 
companies  groimd  their  secoiiflary  circuits  as  a  proved  safe- 
guard to  both  life  and  property.  The  author  presented 
data  relating  to  the  experiences  of  eleven  of  these  com- 
panies together  with  eighty-nine  other  companies  scattered 
throughout  the  United  States  and  Canada.  Of  these, 
ninety-two  expressed  belief  in  grounding  and  eighty-six 
ground  their  secondary  circuits,  .\dvantages  in  grounding 
were  reported  by  sixty-nine,  and  disadvantages  by  twelve 
companies,  the  total  number  of  advantages  mentioned  be- 
ing 171  and  disadvantages  twenty-one.  Reduction  in  fire 
hazard  was  reported  by  sixty-four,  and  increase  by  two; 
reduction  in  life  hazard  by  eighty-four  and  increase  by 
two.  Operating  conditions  were  improved  in  sixty-three 
cases  and  made  worse  in  nine.  Concerning  the  several 
methods  of  making  ground  connections,  thirty-four  com- 
panies connect  to  water  mains,  fifty-two  use  driven  pipes, 
six  use  grounding  cones,  thirteen  use  grounding  plates  and 
three  connect  to  railway  tracks.  Seventy-one  companies 
prefer  the  water-main  connection  compared  with  six  that 
prefer  other  methods. 

The  opposition  to  grounding  formerly  shown  by  under- 
writers has  disappeared  and  a  decided  preference  for 
grounding  has  taken  its  place.  The  legal  advantages  to 
service  companies  from  grounding  form  a  powerful  argu- 
ment for  its  universal  adoption.  Companies  may  be  placed 
strongly  on  the  defensive  if  the  neglect  of  so  well  sup- 
ported a  safeguard  should  be  found  responsible  for  in- 
juries or  fires  from  high  voltage  in  buildings  receiving 
energy  from  them. 

The  thoroughness  of  the  connection  to  ground  is  a  prime 
necessity.  The  circuit  to  ground  should  be  of  such  a  size 
as  neither  to  burn  loose  in  case  of  dead  ground  on  the 
primary  circuit  nor  to  deteriorate  from  the  passage  of  such 
amounts  of  current  as  may  be  produced  by  the  blowing  of 
the  largest  primary  fuse.  The  ground  connections  should 
be  in  such  numbers  and  so  installed  as  to  present  much 
less  than  i  ohm  of  resistance.  The  large  proportion  of 
companies  using  the  driven-pipe  ground  connection  would 
appear  to  indicate  considerable  satisfaction  with  this 
method  if  it  were  not  that  a  majority  of  these  very  com- 
panies express  a  decided  preference  for  the  connection  to 
water  mains.  In  very  wet  places  the  driven-pipe  connection 
provides  the  necessary  high  conductance,  but  in  all  other 
cases  the  water-main  connection  is  without  a  rival.  Only 
one  company  of  the  100  reporting  considers  water-main 
ground  connections  disadvantageous,  trouble  being  antici- 
pated from  a  possible  exchange  of  current  between  the 
water  mains  and  other  ground  connections  at  different 
potentials.  The  fears  of  lighting  companies  that  trans- 
formers would  suffer  more  in  electrical  storms  under 
grounded  rather  than  ungrounded  conditions  have  proved 
unfounded,  experience  showing  that  the  troubles  are  less- 
ened rather  than  increased. 

Individual  water  companies  have  objected  to  ground  con- 
nections being  made  to  their  mains,  although  the  method 
is  recommended  by  the  largest  water  companies  and  the 
best  hydraulic  engineers.  The  current  in  the  pipes  is  weak 
except   under   abnormal    conditions   when   the    fuses   blow. 
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However,  even  with  considerable  alternating  current  no 
electrolysis  is  to  be  expected.  Water-works  companies  are 
withdrawing  their  objections  as  they  become  enlightened 
concerning  electrical  relations  and  learn  to  distinguish  be- 
tween direct  and  alternating  current. 

The  author  drew  the  following  conclusions  from  his 
study  of  the  subject : 

First — Properly  grountlcd  secondaries  form  a  thorough 
safeguard  against  the  entrance  of  high  voltages  from  every 
source  on   the  building  wiring. 

Second — The  prevention  of  high  voltage  on  the  building 
wiring  prevents  personal  injury,  tires,  meter  troubles,  lamp 
burnouts  and  usually  transformer  breakdowns. 

Third — Grounding  is  effective  in  proportion  to  its  thor- 
oughness. 

Fourth — Grounding  introduces  no  known  troubles  not 
already  existing  either  in  life  hazard,  fire  hazard,  prejudice 
to  the  building  piping  systems  or  operating  difficulties,  and 
increases  none. 

Fifth — Thorough  grounding  entails  numerous  good,  easi- 
ly inspected  grounds  close  to  the  buildings  to  be  protected. 

Sixth — Grounding  emphasizo  tiie  value  of  solid  neutrals 
in  interior  conduit  wiring. 

Seventh — Grounding  should  not  be  i)rohil)itcd  by  National 
Flcctric  Code  rule  because  of  the  very  slight  current 
through  the  ground  connections. 

Eighth — Grounding  is  equally  desirable  for  protection 
against  undesigned  voltages  on  the  secondaries  of  circuits 
operating  at  all  voltages. 


Letters  to  the  Editor. 


REGISTERING  MAXIMUM  DEMAND. 


To  the  Editor  of  Electrical  World: 

Sir: — Referring  to  the  letter  in  your  issue  of  Jan.  6  by 
Mr.  Chester  I.  Hall  regarding  "Registering  Maximum  De- 
mand," I  would  say  that  my  letter  of  Dec.  2  was  not  written 
as  an  attack  upon  the  company  which  evidently  Mr.  Hall 
represents,  but  was  aimed  at  a  system  which  makes  possible 
the  conditions  to  which  my  letter  related. 

In  view  of  Mr.  Hall's  communication  I  will  revise  my 
previous  question  as  follows:  "The  American  owner  of 
Patent  No.  722,030  states  that  these  maximum-demand  at- 
tachments can  be  expected  to  be  on  the  market  in  the  next 
few  months,  but  where  have  they  been  for  the  past  eight 
years?"  and  express  my  query  in  this  form:  What  would 
Iiave  been  the  result,  as  far  as  the  American  public  is  con- 
cerned, had  the  American  company  been  unable  success- 
fully to  negotiate  with  the  English  owners?  Would  we 
calmly  wait  for  the  patent  to  expire  or  would  someone 
commence  the  manufacture  of  the  device  and  trust  to  a 
court  of  justice  sustaining  that  action  ?  My  own  tentative 
answer  would  be  that  we  would  wait — calmly  or  otherwise 
— until  the  life  of  the  patent  had  run  its  course,  inasmuch 
as  we  have  already  let  eight  years  elapse  without  forcing  an 
issue. 

Providence.  R.  I.  Cecil  W.  Rkown. 


THE  SMALL  ELECTRICAL  CONTRACTOR. 


To  the  Editor  of  Electrical  World: 

Sir: — When  a  householder  wants  a  little  electrical  wir- 
ing job  done  to  ■vyhom  does  he  apply?  Suppose  the  lady  of  the 
house  has  been  for  some  time  back  an  advocate  of  electric 
vacuum  cleaning  and  finally  the  theoretical  if  not  the  actual 
head  of  the  establishment  has  yielded  his  official  assent. 
Some  new  baseboard  outlets  arc  required  and  a  competent 
person  should  determine  what  rearrangement  of  the  wiring 


is  necessary  to  carry  the  added  service  with  safety  as  well 
as  with  convenience.  The  man  who  wants  this  work  done 
may  or  may  not  apply  to  the  electric-service  company  from 
which  he  buys  his  electricity.  He  may  recall  that  he  has 
seen  the  sign  of  an  electric-construction  man  down  the 
street,  and,  without  giving  the  matter  very  much  atten- 
tion, step  into  the  shop  and  leave  the  order. 

The  small  electrical  contractor  and  repair  man  whose 
sign  has  caught  the  eye  of  our  hypothetical  citizen  is  one 
of  a  large  class.  In  each  of  the  large  cities  there  are  a  few 
electrical  construction  firms  with  experience,  equipment 
and  resources  sufficient  to  undertake  the  wiring  and  elec- 
trical installation  of  the  large  buildings.  These  concerns 
get  the  big  jobs  and  are  usually  well-known  firms  or  of 
recognized  standing.  But  in  addition  there  are  a  large 
number  of  electrical  contractors  in  a  small  way  of  busi- 
nesss  scattered  throughout  the  remainder  of  the  city.  They 
get  smaller  jobs  and  much  of  the  repair  work.  These  small 
electrical  contractors  embrace  men  and  firms  of  the  most 
diversified  type.  Some  of  them  are  competent,  careful  and 
reliable,  lacking  only  capital,  organization  and  prestige  to 
enable  them  to  bid  on  large  contracts  with  exacting  re- 
quirements; others  are  not  to  be  trusted  to  repair  an  elec- 
tric doorbell  that  won't  ring.  Yet,  it  is  to  be  remembered, 
these  men  sustain  an  intimate  relation  with  the  general 
public.  There  are  hundreds  of  them  in  every  large  city 
and  probably  tens  of  thousands  of  them  in  the  whole 
country.  They  are,  to  a  great  extent,  the  advisers  of 
Brown,  Smith,  Robinson  et  al.  in  the  minor  electrical  af- 
fairs of  life.  In  the  aggregate  they  wield  a  powerful  in- 
fluence on  the  electrical  industry.  They  are  doing  a  work 
which  is  indispensable,  and  it  is  highly  important  that  they 
should  be  honest   and  competent. 

It  requires  little  capital  and  few  tools  for  a  wireman 
to  start  in  business  for  himself  and  hang  out  his  sign  as  an 
"electrician."  Often  he  does  not  even  have  a  shop,  con- 
ducting his  odd-job  business  from  his  home.  Of  course, 
every  man  has  the  right  to  launch  out  on  his  own  account, 
provided  he  complies  with  the  legal  license  or  other  re- 
(juirements,  if  any,  applying  to  his  particular  occupation. 
In  the  case  of  electrical  contractors  there  are  license  re- 
quirements in  few,  if  any,  of  the  states.  But  it  is  hard  on 
the  public,  hard  on  the  competent  men  in  the  business  and 
hard  on  the  reputation  of  the  electrical  industry  that  the 
incompetents  should  be  weeded  out,  in  the  course  of  years, 
at  their  expense.  Many  of  the  small  electrical  contractors 
are  unfit  to  attempt  jobs  of  electrical  wiring  and  do  not 
know  how  to  conduct  a  business.  The  electrical  jobbers 
all  unite  in  saying  that  the  small  electrical  contractors,  as 
a  class,  cause  the  credit  men  more  "grief"  than  any  other 
class  of  men  in  the  industry. 

In  Chicago  an  educational  campaign  for  electrical  con- 
tractors is  under  way,  and  it  is  of  much  promise.  In  that 
city  there  are  two  associations — one  of  the  large  "down- 
town" electrical  contractors,  and  the  other  of  the  smaller 
concerns  in  the  outlying  districts.  The  latter  bears  the 
rather  unexpected  but  encouraging  name  of  the  Faraday 
Electrical  Association.  These  two  bodies  of  men  are  hold- 
ing monthly  joint  meetings  where  the  general  uplifting  of 
the  business  is  discussed.  The  effort  is  not  only  to  raise 
the  standard  of  electrical  construction  in  Cook  County,  111., 
but  particularly  to  educate  the  small  contractor  to  under- 
stand more  fully  what  he  is  about,  to  keep  accounts  that 
will  show  him  just  where  he  stands  and  whether  he  is 
justified  in  going  on,  and  to  take  an  honest  workman's 
pride  in  good  work  fairly  paid  for.  It  is  an  effort,  by  co- 
operation, to  develop  the  worthy  electrical  contractor  doing 
a  small  trade  into  a  well-rounded  business  man.  and  to 
eliminate  the  incompetent,  dishonest  and  unfit — the  class 
of  men  known  in  England  as  "jerry  wirers,"  and  a  dis- 
grace to  the  industry  wherever  found.  Such  a  movement 
deserves  praise  and  widespread  emulation. 

Chicago,  III.  James  L.  Morton. 
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(ifiiiTJilois,    A\()(«)rs    Miul     Iransl'oriucrs. 

Spiid  Kcyuliition  of  Ihiic  I'lutsc  Motors. — ( i.  Mkyku. — 
llii'  first  part  of  a  paper,  illiistratcil  by  niiiiK-roiis  diaj^raiiis, 
oil  I'loiKiiuic  iiiclluxis  uf  spct-'d  rcgulatiuii  of  tlirec-pliasc 
coinimitator  motors.  The  author  first  discusses  tlic  scries 
motor  and  its  speed  regulation  by  clianging  the  voltage  at 
the  terminals  or  the  position  of  the  brushes  and  then  takes 
up  tlic  ihree-pliase  motor  with  shunt  characteristics,  of 
which  he  considers  the  Winter-luchberg  type,  fhe  author 
consiilers  this  problem  as  one  of  economic  importance.  \\v 
estimates  that  the  price  of  the  electrical  energy  yearly 
wasted  in  the  regulation  of  thrce-])hase  induction  motors  in 
Cierman  industries  is  something  like  $800,000. — /.(/  J.uiiiicrc 
Iilcc.  Jan.  6. 

Sytichronoiis  ami  Son-Synchronous  Reactance. — J. 
Rezei.man. — A  further  article  in  his  long  illustrated  serial. 
In  the  present  instalment  the  author  dcal>  with  a  four-pole 
turbo-alternator,  the  reactance  of  which  is  not  constant,  but 
depends  upon  the  relative  position  of  the  rotor  and  stator 
coils.  The  effect  of  the  S(|uirrel-cage  winding,  formed  by 
the  brass  wedges  and  bronze  winding  covers,  is  investigated 
for  various  conditions. — Lon.  FJcctnciaii.  Jan.  12. 

Rectifier. — P.  MoMisELLET. — An  illustrated  description  of 
the  new  rectifier  of  Soulier,  which  differs  from  a  former 
instrument  of  the  same  author  in  that  both  half-waves  of 
the  alternating-current  wave  are  utilized. — /,(/  fIniii/U 
Blanche.  Xovcmber. 

Lamps  and  Lighting. 

Jricandescent  Lamps. — The  first  part  of  a  paper  on  recent 
progress  in  incandescent  lamps.  The  author  estimated  the 
yearly  consumption  of  incandescent  lamps  in  Germany  in 
1909  as  20,000.000.  In  spite  of  the  great  increase  in  the  use 
of  electric  light  due  to  progress  made  in  metallic-filament 
lamps,  the  number  of  lamps  consumed  per  year  in  Germany 
is  now  not  larger  than  in  1909.  This  is  explained  by  the 
verv  long  life  of  the  metallic-filament  lamp.  The  author 
discusses  the  progress  made  in  the  metallic-filament  lamp 
and  deals  especially  with  the  use  of  drawn  tungsten  fila- 
ments. He  refers  to  a  new  tendency  which  has  recently 
manifested,  itself,  namely,  to  increase  the  efficiency  at 
the  expense  of  life.  This  tendency  is  considered  to  be 
justified  as  long  as  the  metallic-filament  lamp  is  not  nnich 
more  expensive  than  an  ordinary  carbon  lamp.  He 
compares  the  cost  of  electric  lighting  by  metallic-fila- 
ment lamps  with  a  squirted  filament  (price  of  lamp,  62.50 
cents;  specific  consumption,  1.3  watts  per  hefner  cp;  useful 
life,  1000  hours)  with  the  cost  of  lighting  by  metallic-fila- 
ment lamps  with  a  drawn  filament  (possible  price  of  lamp, 
25  cents;  specific  consumption,  0.8  watt  per  cp ;  useful  life, 
500  hours).  The  cost  of  operation  for  1000  hours  in  the 
former  case  is  $5.83  against  $3.70  in  the  second  case.  The 
author  does  not  think  that  the  drawn  filament  is  superior 
in  every  respect  to  the  squirted  filament.  The  latter  be- 
comes better  during  use,  while  in  the  former  (in  the  drawn 
tungsten  as  well  as  drawn  tantalum  filaments)  the  coherence 
of  the  filament  gradually  decreases  during  use. — Zcit.  f. 
Beleucht,  Jan.  10. 

Scries  Arc  Lamps. — A.  Hess. — A  paper  on  a  high-tension 
installation  of  series  arc  lamps  at  the  exhibition  in  Turin. 
There  are  240  lamps,  each  consuming  10  amp  and  furnishing 
2400  cp  all  together.  These  lamps  are  arranged  in  two 
series  of  120  each.  In  order  to  be  successful  the  lamps 
must  have  satisfactory  mechanical  regulation  independent 
of  all  sudden  changes  in  voltage  or  current.  This  is  stated 
to  be  fulfilled  by  the  Conta  lamp.    To  prevent  the  failure  of 


a  single  lamp  from  causing  extincti<in  of  the  entire  .series 
special  substitution  resistors  are  built  into  each  lamp.  In 
an  emergency  these  can  carry  the  full  current,  but  while 
tile  lamp  is  in  action  only  a  small  fraction  of  the  total  cur- 
rent, about  1.5  amp,  will  pass  through.  It  is  estimated  that 
had  this  .system  been  arranged  on  the  usual  low-tension 
methods  the  extra  cost  per  lamp  in  copper  would  have  been 
$12  for  mains  alone.  The  cost  of  running  the  entire  system 
for  an  evening  of  four  hours  is  $12  ($6  for  electrodes  and 
$6  for  energy).  This  amount  is  equivalent  to  about  12- 
cents  per  lamp-hour. — lUuminatini^  Ln^incer  (London)^ 
December. 

Iron  Resistors. — The  light  v.'iriations  in  electric  car  light- 
ing caused  by  the  fluctuations  o\  the  voltage  in  the  trolley 
wire  can  be  easily  avoided  by  the  use  of  properly  proj)or- 
tioned  iron  resistors  (in  an  indifferent  atmosphere,  for  in- 
stance, in  a  globe  filled  with  hydrogen)  such  as  are  used 
as  "ballast"  for  the  Nern.st  lamp.  The  design  of  such  iron 
resistors  used  by  the  Allgemeine  l^lektricitats  Gesellschaft 
is  discussed. — Zeit.  f.  Beleucht.,  Jan  10. 

Generation,  Transmission  and  Distribution. 

Electric  Poiuer  in  Quarries. — An  illustrated  description  of 
the  uses  of  electric  power  at  the  Buxton  lime  firm's  quar- 
ries in  the  Peak  district  of  Derbyshire.  The  present  gen- 
erating plant  consists  of  a  250-kw  and  a  i6o-kw,  three- 
phase  generator.  Some  800  hp  of  motors,  j^ractically  all  of 
the  "cascade"  type,  are  being  used.  ("oncerning  the 
"cascade  motor"  the  following  information  is  given.  The 
simplest  type  of  this  machine  has  a  short-circuited  rotor 
without  slip-rings.  Speed  variation  is  obtained  by  means 
of  regulating  resistances  connected  to  tappings  in  the  stator 
winding,  and  full-load  starting  torque  is  obtained  with  full- 
load  current.  The  stator  is  ])rnvided  with  a  single  winding 
of  the  regular  I)arrcl  type  and  differs  from  that  of  an 
ordinary  motor  only  by  having  the  coils  connected  to  form 
two  parallel  groups  per  phase.  From  symmetrical  points  in 
the  winding  tappings  are  taken  equivalent  to  equalizing- 
connections.  The  rotor  winding  is  of  the  barrel  type,  with 
one-quarter  of  the  coils  omitted.  The  omission  of  the.se 
bars  gives  the  winding  the  property  of  simultaneously  pro- 
ducing two  magnetic  fields,  one  having  a  number  of  poles 
corresponding  to  that  of  the  stator  winding  and  the  other 
with  half  this  number.  The  second  field  rotates  in  the 
opposite  direction  from  the  first,  and  generates  emf  in  the 
stator  winding.  By  coupling  pairs  of  stator  tappings  paths 
are  formed  for  the  circulation  of  these  currents,  and  by  the 
use  of  resistors  these  currents  can  be  controlled.  The  wind- 
ings of  the  rotor  consist  of  groups  of  parallel-connected 
coils,  so  that  only  very  low  voltages  exist  even  at  start. 
In  a  50-hp  motor  the  maximum  cmf  does  not  exceed  12 
volts.  In  the  case  of  the  two-speed  motor  extra  rotor  wind- 
ings are  required  and  three  slip-rings  with  resistors;  with 
the  cutting  out  of  the  stator  resistors  the  motor  reaches  its 
first  efficient  synchronous  speed,  while  similarly  the  cutting 
out  of  the  rotor  resistors  gives  the  second  efficient  syn- 
chronous speed.  The  eificiencies  at  both  speeds  are  high, 
those  of  the  loo-hp  motor  being  91  per  cent  at  the  first 
speed  and  89  per  cent  at  the  two-thirds  speed  with  the  same 
torque,  the  corresponding  power  factors  being  0.93  and  c.86. 
— Lond.  Elec.  Revic    .  "Jan.  12. 

Electric  Driving  of  Rolling  Mills. — C.  A.  Ablett. — ;\. 
paper  read  before  the  (British)  Institution  of  Electrical 
Engineers.  The  author  describes  two  devices  which  were 
designed  for  rendering  the  employment  of  flvwheels  useful 
on  electricallv  driven   rolling  mills.     The  author  describes. 
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the  permanent-slip  regulator  and  iiiterniittent-slip  regulator. 
The  difference  between  the  practical  and  theoretical  re- 
sults is  illustrated.  The  best  arrangement  of  the  motor 
and  flywheel  to  correspond  with  the  system  of  power  sup- 
ply employed  is  dealt  with,  as  are  also  the  adaptability  of 
the  llgner  system  for  this  purpose  and  the  comparative 
advantages  of  three-phase  and  direct  current  for  merchant 
mill  driving. — Lon.  Electrician,  Jan.  12. 

Lifting  Magnets. — \l.  Pfiffnek. — The  first  part  of  a 
paper  on  the  calculation  of  lifting  magnets.  The  author 
first  gives  the  general  equations  and  shows  that  the  cost  of 
manufacture  becomes  a  minimum  when  the  dimensions  are 
so  chosen  that  the  cost  of  the  iron  equals  the  cost  of  the  ex- 
citation windings.  He  then  discusses  the  saturation  of  the 
iron  and  the  influence  of  the  excitation  on  the  tractive 
force. — Elek.  Zcit.,  Jan.  11. 

Electric  Braking. — F.  Nietiiammer  and  E.  Siegel. — An 
article  on  the  different  methods  of  electric  braking  with 
special  reference  to  the  use  of  single-phase  conunutator 
motors  for  braking. — Elek.  u.  Masch.  (Vienna),  Dec.  24 
and  31. 

Traction. 

Single-Phase  Traction. — J.  Simey. — An  account  of  trials 
made  by  a  French  railroad  company  with  a  system  in  which 
the  line  is  fed  with  high-tension  single-phase  current  which 
is  transformed  on  the  locomotives  into  direct  current  by 
means  of  special  rotary  converters  designed  by  Auvert  and 
Ferrand.  The  motors  are  direct-current  machines.  For 
starting  and  speed  regulation  the  voltage  impressed  on  the 
motors  is  changed  by  a  displacement  of  the  brushes  of  the 
converters. — La  Ltimicre  Elec.  Dec.  30. 

Simplon  Tunnel. — P.  Rigotard. — A  fully  illustrated  de- 
scrii)tion  of  the  electric  operation  of  the  Simplon  tunnel. 
The  three-phase  traction  system  is  used  and  the  equipment 
of  the  line,  of  the  generating  plants  and  of  the  locomotives 
is  described. — La  Revue  Elec,  Jan.  12. 

Block  Signals. — R.  Edler. — An  illustrated  article  on  block 
signals,  with  special  reference  to  the  methods  of  preventing 
a  train  from  leaving  a  station  until  the  line  is  free  and  also 
the  possibility  of  countermanding  the  permission  to  leave 
the  station  if  the  train  has  not  yet  left  it. — Elek.  u.  Masch. 
(Vienna),  Jan.  7  and  14. 

Installations,   Systems  and   Appliances. 

Resistor  Material. — A  note  on  a  recent  British  patent 
(1459.  Jan.  4,  1912)  of  H.  T.  Jones.  A  material  suitable 
for  rheostats,  controllers,  heaters,  etc.,  is  procured  by  first 
dissolving  North  Carolina  pine  tar  iti  a  solvent  such  as 
carbon  bisulphide.  Graphite  in  solid  black  form  is  then 
thoroughly  impregnated  with  this  solution  and  heated. — 
Lond.  Elec.  Enging,  Jan.  11. 

Wires,   Wiring  and   Conduits. 

Insulators. — W.  W'eicker. — A  pajjcr  on  the  protection  of 
high-tension  insulators,  and  especially  suspension  insulators, 
against  dangerous  rises  of  voltage.  The  paper  is  profusely 
illustrated. — La  Revue  Elec.  Dec.  22. 

j  Electrochemistry   and    Batteries. 

I  Electric  Crucible  furnaces. — An  illustrated  description  of 
I  the  Helberger  furnace  in  which  the  crucible  and  the  alter- 
nating-current transformer  are  built  together  in  the  same 
;  apparatus.  Connected  to  the  low-tension  side  of  the  trans- 
former  are  two  specially  designed  holding  mechanisms 
I  equipped  with  water-cooling  devices,  which  grip  the  plum- 
I  bago  or  graphite  crucible.  The  crucible  itself,  therefore, 
'  forms  the  resistor  and  is  heated  directly  by  the  electric  cur- 
:  rent. — Lond.  Elec  Review,  Jan.  12. 

I  Electrolytic  Oxygen. — F.  Pelz. — An  article  in  which  the 
I  author  shows  that  the  electrolytic  decomposition  of  water 
i  is  a  commercial  and  easy  method  for  making  oxygen  of 
!  99  per  cent  purity  and  hydrogen  of  the  same  purity  on  a 
'commercial  scale.  Special  reference  is  made  to  the 
I  Schuckert  apparatus,  and   attention    is   called   to   the   possi- 


bility of  using  this  process  at  times  of  low  load  in  central 
stations.  Figures  of  cost  are  given. — Elek.  Zeit.,  Jan.  11. 
Primary  Battery. — A  note  on  a  recent  British  patent 
(No.  952M  of  Dec.  28,  191 1 )  of  A.  Sandrini  and  C.  San- 
guineti.  In  a  cell  comprising  a  porous  jar,  a  metallic  rod 
and  a  saline  solution  the  former  is  made  from  a  mixture 
of  carbon,  peroxide  of  manganese,  tar,  sulphur  and  water, 
and  is  heated  in  a  mold  to  about  250  deg.  C.  The  rod  is 
a  combination  of  eight  parts  of  zinc  with  two  parts  of 
aluminum,  or  zinc  alone  covered  with  a  permeable  fabric. 
The  solution  is  formed  of  two  parts  of  sodium  bichromate, 
eight  parts  of  sodium  chloride  and  0.6  part  of  crystals  of 
pyrosulphuric  acid  for  ordinary  uses;  but  if  a  constant  cur- 
rent is  required  over  a  long  period  the  above  ingredients  in 
the  proportion  of  eight  to  twelve  to  one  respectively  are 
required. — Lond.  FJec  Eng'ing,  Jan.  4. 

Units,  Measurements  and  Instruments. 

Compensation  of  Capacity  of  Resistors. — V..  Ori.icii. — 
The  capacity  of  resistors  of  large  resistance  may  be  compen- 
sated by  giving  them  a  certain  self-induction.  I'"or  this  pur- 
pose the  resistance  wire  is  wound  unifilarly  around  a  slate 
plate  S.   Two  covers  /  and  /  are  then  placed  over  the  upper 


Resistor    with    Compensated    Capacity. 

and  lower  rim  and  the  wire  is  now  wound  backward  in  the 
opposite  direction,  the  number  of  windings  being  the  same. 
The  construction  is  indicated  in  the  illustration  above. 
If  the  distance  d  between  the  two  windings  is  made  equal 
to  0.0015  R^r-n  cm,  when  R  is  the  total  resistance  (pre- 
sumably in  ohms)  and  n  the  number  of  turns  per  centimeter 
length,  then  the  capacity  is  compensated  by  the  self-induc- 
tions for  all  frequencies.  Experiments  have  confirmed  the 
correctness  of  this  formula. — Verh.  d.  Deutsch.  Phys.  Ge- 
sellsch.  Vol.  XII,  page  949;  abstracted  in  Elek  Zeit.,  Jan.  11. 
Heating  Effect  of  Currents  in  Measurements  of  Electric 
Resistances. — R.  T.  Glazebrook,  W.  R.  Bousfield  and  F. 
1''..  Smith. — One  of  the  authors  formerly  described  an  ex- 
periment in  which  the  passage  of  a  current  of  4.4  amp 
through  an  oil-cooled  manganin  resistor  of  1.2-mm  wire 
produced  an  increase  in  the  resistance  corresponding  to  an 
increase  of  temperature  of  60  deg.  C.  As  the  cooling  sur- 
face of  the  resistor  was  16  sq.  cm  per  watt,  such  a  large 
increase  of  temperature  was  thought  to  be  improbable,  and 
the  change  of  resistance  was  attributed  to  some  other  cause. 
However,  the  effect  of  the  passage  of  the  current  was 
similar  to  that  resulting  on  raising  the  temperature,  and 
because  of  this  it  was  proposed  to  call  the  change  a  ther- 
moid  effect.  With  platinum  wires  similar  results  were 
obtained,  the  increase  of  resistance  being  nearly  propor- 
tional to  the  .square  of  the  current  and  inversely  propor- 
tional to  the  radius  of  the  wire.  The  question  as  to  whether 
the  rise  of  the  resistance  is  due  entirely  to  increase  in  tem- 
perature or  due  in  part  to  some  other  fact  is  of  extreme 
importance  for  precise  electrical  measurements.  The 
authors  have  now  made  a  series  of  experiments  to  decide 
this  question,  and  they  conclude  that  the  heating  effect  of 
the  current  was  the  sole  cause  of  the  observed  increase  of 
resistance.  They  add.  however,  that  when  electrical  meas- 
urements are  made  with  wires  not  carefullv  annealed  the 
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passage  ol  a  i-iirii'iit  tlnoii);!!  llinii  dors  (il'li-ii  |)ii)(liir«.'  pii 
inaiuiil  oliaiij^cs  in  llu-  rcsislor.  In  addition,  t  lure  fort-, 
to  iIk-  rise  of  llu-  tinipcraturc  of  a  wire  a  cnrrcnl  may  so 
alter  tile  nioleciilar  slrnelure  as  to  change,  temporarily  or 
permanently,  the  specilic  resistance.  Very  similar  etfects 
may  l)e  produced  by  a  cycle  of  tcmperatnrc,  and  it  is  at 
present  dillicnlt  to  say  wlietlier  or  not  the  change  in  the 
specific  resistance  is  due  entirely  to  the  clian>,'e  of  liiii 
peraturc  of  the  wire.  With  well-annealed  wires  the  changes 
are  small. — l.ond.  lilcctriciaii,  Jan.  5. 

Stiiiii^  Lialvanomctcr. — V..  V.  Ilurii. — .\n  illustrated  lie- 
scription  of  a  strinjj  galvanometer  the  principal  new  feature 
of  which  is  the  design  of  the  magnet.  The  string  is  in  the 
center  of  gravity  of  the  galvanometer,  so  that  it  is  disturbed 
only  a  very  little  by  orilinary  vibrations. — l^hys.  Zcit.,  ]i\n.  1. 

Wattmeter  for  Cable  Tests. — An  illustrated  description 
of  ;i  wattmeter  of  English  make  for  deteninning  tlie  dielec- 
tric losses  in  a  30,000-volt  cable. — Loud,  /ilcclriciuii.  Jan. 
IJ. 

Meter. — An  official  article  of  the  Reichsanstall  on  a  new 
construction  of  direct-current  motor  meters  for  from  300  to 
2500  ami)  niade  by  the  Isaria  Meter  Works. — Elek  Zeit.. 
Jan.  II. 

Anemometer — R.  Chasserianh. — An  illustrated  descrip- 
tion of  the  electric  recording  anemometer  (wind  gage)  of 
Richard,  and  some  notes  on  the  measurement  of  atmos- 
pheric electricity. — La  Lumicre  Elcc,  Dec.  30. 

Telegraphy,  Telephony  and  Signals. 

Dircet  Distribution  for  Main  Telephone  Underground 
Cables  by  Means  of  Parallel  Cables  in  the  Same  Pipe. — E. 
D.  Pink. — A  note  on  a  recent  paper  read  before  the  Institu- 
tion of  Post  Office  Electrical  Engineers  in  London.  The 
author  explained  that  in  the  original  method  of  distribution, 
which  was  still  in  vogue,  a  main  cable  was  led  cut  from  an 
exchange,  and  at  a  distributing  center,  such  as  the  junction 
of  several  pipe  routes,  its  conductors  were  fanned  out  in 
what  was  known  as  a  cable  distribution  head,  being  possibly 
a  second  main  cable  of  smaller  size  and  a  number  of  distri- 
bution cables  radiating  in  the  vicinity,  from  which  the  sin- 
gle pairs  for  serving  subscribers'  premises  were  taken  off. 
As  telephonic  development  advanced  in  any  particular  di- 
rection so  the  number  of  distribution  cables  was  added  to, 
and  the  pipes  became  so  badly  congested  that  in  attempting 
to  find  accommodation  for  an  additional  cable  the  existing 
plant  became  seriously  damaged.  One  of  the  objections  to 
filling  a  pipe  with  distribution  cables  was  that  their  multi- 
plicity strpck  a  blow  at  the  "draw-in"  system.  Such  a  sys- 
tem should  also  of  necessity  be  a  "draw-out"  system,  but  the 
possibilities  of  drawing  out  one  cable  independently  dimin- 
ished rapidly  with  each  cable  added  beyond  five  or  six  if 
the  length  of  the  pipe  section  were  considerable,  say  from 
300  ft.  to  450  ft.  The  rods  used  to  thread  the  pipe  with  the 
"drawing-in"  rope  made  their  way  in  and  out  of  the  exist- 
ing cables  in  a  strange  wormlike  manner,  so  that  the  cables 
became,  as  it  were,  locked  together  and  it  was  impossible 
to  shift  them  independently.  Another  objection  was  that 
the  space  occupied  by  lead,  the  protecting  medium,  became 
disproportionate  to  that  occupied  by  copper,  the  all-impor- 
tant conducting  medium.  As  an  example  of  parallel  distri- 
bution a  150/10  cable  leaving  an  exchange  or  a  branch  joint 
of  a  larger  main  cable  might  be  considered.  At  the  first 
footway  box  in  the  thoroughfare  to  be  served  the  sheath  of 
the  main  cable  was  opened  sufificiently  to  allow  the  last 
seven  pairs  to  be  cut  and  joined  to  a  distribution  cable.  A 
split  lead  sleeve  was  used  to  make  this  opening  good  by 
means  of  a  wiped  joint,  the  distribution  cable  forming  a 
branch  on  the  main.  The  two  cables  were  accommodated 
in  the  same  pipe,  and  at  a  point  where  it  was  estimated  they 
would  have  passed  the  frontages  of  fourteen  probable  sub- 
scribers the  far  end  of  the  distribution  cable  was  joined  to 
the  next  seven  pairs  of  the  main.  By  this  means  one  dis- 
tribution cable  was  capable  of  serving  fourteen  subscribers. 


A  Irallic  icnter  wa.s  fixed;  the  siihsiriliers  on  the  exchange 
side  of  the  center  were  connected  to  the  higher  numbers 
and  those  on  the  more  distant  section  were  accommodated 
on  the  lower  numbers  of  the  fourteen  pairs  allotted.  At  the 
same  point  as  that  from  which  the  second  set  of  seven  jjairs 
was  taken  off  a  third  set  was  jointed  to  another  distribution 
cable  going  forward.  At  this  point  practically  twenty-five 
pairs  had  been  used  up  and  the  main  could  be  reducecj  pro- 
portionally. .Similar  means  were  adopted  with  the  100/10 
cable  till  it  was  reduced  to  a  50/Jo,  when  it  was  treaterl  in 
a  like  manner,  and  finally  the  distribution  cable  went  for- 
ward alone.  In  conclusion,  the  author  said  that  it  was  his 
desire  to  show  that  "parallel  distribution"  is  superior  to  the 
method  which  has  hitherto  been  in  vogue  from  the  stand- 
points of  expenditure,  expediency,  increased  carrying  ca- 
pacity of  existing  plant,  maintenance  and  renewals.  Indeed, 
to  his  mind  it  is  the  solution  of  underground  distribution. — 
Lond.  PJectrician.  Jan.  u. 

Miscellaneous. 

Electrical  Laboratory. — F.  G.  Baii.v. — The  first  part  of  a 
description  of  the  electrical  engineering  laboratory  of  the 
Heriot-Watt  College  in  Edinburgh. — L(jnd.  Electrician, 
Jan.  5. 

Electrically  Produced  Water  Ripples. — F.  Palmer,  Jr. — 
A  description  of  a  simple  method  of  producing  water  ripples 
by  means  of  the  discharge  from  an  induction  coil  and  the 
use  of  this  method  for  the  demonstration  of  optical  phe- 
nomena, especially  interference  and  diffraction.  The  method 
is  a  modification  of  that  of  Pfund. — Phys.  Reviezv,  Decem- 
ber. 

Arnold. — An  account  with  portrait  of  the  life  and  work 
of  the  late  Prof.  E.  Arnold. — Elek.  Zeit,  Dec.  21. 


Book  Reviews. 


Wireless  Hook-ups.     With  a  chapter  on  the  study  of  dia- 
grams.    By  H.  Gernsback.    New  York:     Modern  Elec- 
trics Publication.     96  pages,  171  illus.     Price,  25  cents. 
A  little  handbook  intended  for  the  use  of  experimenters 
in  wireless  telegraphy.     The  diagrams  of  connections  are 
clear  and  easy  to  follow.     No  attempts  are  made  to  explain 
the  modes  of  operation  in  the  different  diagrams,  but  the 
title  of  the  diagram  offers  a  certain  amount  of  explanation. 
The  book  will  be  useful  to  the  amateur  experimenter. 


Straight  Line  Engineering  Diagrams.  By  Manifold  and 
Poole.  San  Francisco,  Gal.  44  diagrams.  Price,  $3. 
A  useful  engineers'  pocket-book  by  the  aid  of  which  a 
large  number  of  practical  problems  can  be  worked  out  by 
inspection.  Three  or  more  graduated  lines,  usually  straight 
and  parallel,  are  engraved  on  each  sheet  and,  at  least  two 
factors  being  given,  the  remaining  corresponding  factors 
can  be  deduced  by  laying  a  straight  line  across  the  diagram 
connecting  the  two  points  known.  The  subjects  dealt  with 
in  successive  diagrams  are  bearing  power  of  piles,  masonry 
arches,  strength  of  concrete,  concrete  steel,  strength  of 
beams,  direct-current  wiring,  pole-line  construction  for  both 
copper  and  aluminum,  electric  circuits,  power-transmission 
lines,  comparative  cost  of  power,  steam  hoists,  steam  en- 
gines, economic  size  of  pipe,  flow  of  water  in  small  pipes, 
canals  in  earth,  water-power,  steel  pipe  line,  flow  of  water 
in  pipes,  wood-stave  pipe  lines,  flow  of  water  over  weirs, 
flow  of  water  in  canals  and  flumes,  water  measurements, 
stadia  measurements,-  shafting,  gearing  and  belting.  The 
diagrams  will  be  of  use  to  the  engineer  in  field  work,  in 
estimating  and  in  making  computations  generally.  Taken 
collectively  they  are  particularly  adapted  for  the  use  of  the 
constructing  engineer  on  the  Pacific  Coast  in  hydroelectric 
power-station  and  transmission  work. 
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NeAv  Apparatus  and  Appliances 


AUTOMATIC  WATER  SOFTENER. 

Tlic  accompanying  illustrations  sIkjw  sectional  views  of 
the  new  automatic  water  softener  or  purifier  made  by  tiu' 
(ieorge  W.   Lord  Company,  of  Philadelphia,   Pa. 

In  this  purifier  the  water  enters  through  the  inlet  pipe 
at  the  top,  passing  over  a  wheel  which  furnishes  the  power 
for  the  operation  of  the  filter.  The  waterwheel  shaft  is 
connected  by  a  chain-drive  with  a  horizontal  shaft,  drivuig 
through  miter  gears,  the  two  vertical  paddles  for  agitating 
the  water  in  the  mixing  tanks  and  thus  aiding  the  precipita- 


ward  a  short  distance,  but  being  heavy  their  tendency  is 
to  settle,  and  in  doing  so  they  come  in  contact  with  other 
particles  with  which  they  unite,  causing  all  to  fall  to  the 
base.  From  here  they  are  removed  through  a  sludge  valve 
discharging  into  the  sewer.  The  filters  remove  any  re- 
maining trace  of  precipitates,  the  final  result  being  a  per- 
fectly pure  water,  suitable  for  manufacturing  or  industrial 
purposes. 

The  chemical  measuring  valve  provides  a  definite  amount 
of  the  reagents  required  for  precipitating  the  injurious 
solids.       This   valve   is    equipped   with    an    inner    measuring 


Automatic    Water-Purifying    System. 


tion  of  the  injurious  solids.  The  waterwheel  also  drives 
paddles  in  a  chemical  storage  tank,  continually  agitating 
the  solution  of  chemicals  and  keeping  it  of  a  uniform  con- 
sistency and  strengtli.  These  purifiers  are  also  equipped 
with  chemical  measuring  valves,  operated  by  a  dumping 
bucket,  which  regulate  the  amount  of  chemicals  used  from 
time  to  time.  The  bucket  in  addition  operates  a  series  of 
lower  valves,  opening  and  closing  these  at  proper  intervals. 
to  give  complete  automatic  action. 

Leaving  the  wheel,  the  water  cnter>  the  upper  line  of 
pipe  and  flows  alternately  to  the  right  and  the  left,  its 
course  being  regulated  by  the  lever  valves  above  referred 
to,  which  are  connected  with  the  inflow  and  outflow  pipes. 

After  agitation  is  completed,  the  water  flows  through  a 
center-partition  cylinder  into  the  main  filter  tank,  which 
separates  the  raw  water  from  the  treated  water.  From 
here  it  ascends  through  the  filters,  finally  overflowing  into 
the  storage  tank  at  the  side,  or  directly  into  the  boilers. 

1  he  precipitates,  in  the  meantime,  settle  into  the  funnel- 
shaped  base  of  the  filter  tank.     Some  may  be  carried  up- 


cup  and  a  brass  sleeve  on  its  outside  cover,  which  this  cup 
slides  back  and  forth.  The  cup  itself  has  openings  top  and 
bottom,  allowing  the  air  to  pass  in  and  out  at  proper  in- 
tervals. The  valve  is  operated  by  a  dumping  bucket,  which, 
as  it  tilts  back  and  forth,  causes  tlie  opening  in  the  inner 
cup  to  rotate  to  points  opposite  the  two  ports  on  the  right 
and  left.  One  of  these  leads  to  the  chemical  storage  tank, 
and  the  other  to  the  mixing  tank.  This  allows  the  measur- 
ing valve  to  be  filled  and  emptied  at  regular  intervals, 
making  the  action  entirely  automatic.  In  this  way  a  definite 
amount  of  chemical  solution  is  fed  into  the  mixing  tank  as 
needed  to  precipitate  all  the  injurious  solids.  The  float 
valve  on  the  inlet  pipe  is  operated  from  the  storage  tank, 
cutting  off  the  supply  of  water  as  the  storage  tank  fills. 

The  Lord  water  softener  described  was  designed  for  the 
cold  treatment  of  feed  waters,  especially  in  plants  where  a 
large  battery  of  boilers  is  required,  or  where  a  water  highly 
concentrated  with  injurious  solids  is  being  used.  An  im- 
portant feature  not  overlooked  is  that  of  installation  cost, 
avoiding  the  necessity  of  purchasing  an  expensive  machine. 
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CHICAGO  AUTOMOBILE  SHOW. 

N'iMrly  4UH  c.vliibils  i>l  ^Msoliiic  and  clcclnc  ijlcasiiif 
vcliiclfs  aiul  aciH'ssorios  occiipicd  the  (.'hicajjo  ( Olisrmn 
and  I'irst  Ivi-j^iiiuMit  Armory  during  tlu"  week  jiisl  closed, 
wliile  the  seooiul  week  of  the  I  hicago  .Automobile  .*^liow 
will  be  given  over  to  eommereial  trucks.  The  ( Dlisemn 
WM.s,  as  usual,  specially  tiecorated  for  the  show,  a  feature 
of  the  lif^htinj;  heiu|L;  the  use  of  500-walt  tnnj.;sten  units 
under   the   balcony   of   the   main   auditorium. 

I''.lcctric  vehicles  were  exhibited  in  both  showrooms, 
among  those  represented  being  the  iiaker,  Horland,  Colum- 
bus, Detroit,  Mandcrs,  MuppA'eats,  Ohio  h'.lectric,  ka\icli 
&•  l.ang,  Standard,  W'averlcy  and  Woods  cars.  The  h'lec- 
tric  Storage  Hattery  Company  and  the  ICdison  Storage 
Battery  Company  maintained  booths.  Several  electric  self- 
starters  were  shown  in  various  exhibits,  but  these  were 
greatly  outiuunbered  by  the  compressed-gas  starters  which 
have  been  applied  to  many  1912  cars,  l-'lcctric-lighting 
systems,  except  as  shown  furnished  with  the  higher-priced 
cars,  were  in  little  evidence  at  the  present  show.  The  1912 
models  see  more  gasoline  cars  than  ever  adopting  the  left- 
hand  drive,  the  advantages  of  which  have  been  embodied 
in  practically  all  electric  vehicles  since  the  early  days  of 
automobile  design. 


ANNUAL    CONVKNTION    OF     NATIONAL 
COMPANY'S  SALESMEN. 


CARBON 


COMBINATION  SWITCH  AND  CUT-OUT. 


The  Chicago  Fuse  Manufacturing  Coiui)any  has  recently 
put  on  the  market  a  line  of  combination  switch  and  cart- 
ridge fuse  cut-outs  ranging  from  3  amp  to  60  amp  for 
250-volt  circuits.  With  the  recent  ruling  of  the  Under- 
writers against  the  use  of  mica  plug  fuses  on  250-volt  cir- 
cuits there  has  been  need  for  a  compact  unit  serving  as 
switch  and  cut-out  for  motor  work  as  well  as  entrance- 
service  cut-outs.  The  illustrations  herewith  show  the 
double-pole  and  triple-pole  blocks  arranged  for  wires  enter- 
ing at  the  bottom  when  mounted  in  the  upright  position, 
the  fuses  protecting  the  device  itself  and  the  switch  tending 
to  fall  down  when  not  in  use,  thus  complying  with  the  sug- 
gestions of  the  Underwriters  for  the  proper  installation  of 
knife   switches.     These   switches  are  also   made   for  wires 


The  sixth  animal  salesmen's  convention  of  the  .\ati<jnal 
(  arbon  t  ompany  was  held  at  Factory  "A,"  Cleveland,  Ohio, 
Jan.  22-27  inclusive.  Nearly  150  people  representing  the 
management,  sales  and  engineering  departments  of  the  nine 
factories  were  in  attendance.  The  program  included  the 
presentation  of  no  less  than  twenty-four  papers  pertaining 
to  the  carbon  industry  and  carbon  jjroducls.  (Jf  these 
eight  dealt  with  the  dry  battery  and  with  ignition  systems; 
four  were  on  electric  carbons  and  lamps,  three  on  brushes, 
five  on  selling  and  advertising  and  four  on  mi.scellaneous 
subjects. 

The  morning  sessions  of  the  convention  week  were  de- 
voted entirely  to  practical  demonstrations  of  the  company's 
various  products  and  apparatus  in  which  these  products 
are  used,  leaving  the  afternoon  sessions  for  the  presentation 
and  discussion  of  papers.  The  sixth  annual  salesmen's  ban- 
quet was  held  Tiuirsday  evening,  Jan.  25,  at  the  ("olonial 
Motel,  Cleveland. 


ELECTRIC  FLATIRON. 


Illustrated  herewith  is  an  electric  (latiron  made  by 
the  Bon  Ami  Electric  Company,  of  Milwaukee.  This 
utensil  is  made  in  four  parts,  consisting  of  the  bottom,  the 
heating  element,  the  top  and  the  handle.  The  assembling 
is  done  by  putting  two  screws  through  the  handle,  the  top 
and  the  heating  element  and  securing  them  into  the  bottom 
plate,  which  is  0.5  in.  thick.  The  iron  is  simple  and  dur- 
able, and  renewal  parts  can  be  installed  by  the  user,  a 
screwdriver  being  the  only  tool  needed.  The  bottom  plate 
is  made  thicker  than  is  usually  the  case,  in  order  to  get  a 
larger  amount  of  heat  storage. 

The  heating  element  is  self-contained,  with  the  terminal 
contacts  in  place,  so  that  no  connections  are  necessary 
when  there  is  occasion  to  renew  the  element.  It  is  made  of 
a  molded  asbestos  compound  of  such  shape  that  the  coil, 
which  is  a  fiat  wire  wound  in  the  form  of  a  spiral  and  fit- 
ting into  a  groove,  is  so  situated  as  to  give  the  best  dis- 
tribution of  heat.     The  groove  is  0.125  in.  deep  by  0.5625 


Combination   Triple-Pole   Switch   and   Cut-Out. 

entering  at  the  top.  The  bases  are  sufficiently  thick  to  allow 
i-in.  spacing  for  knob  and  tube  work  and  where  used  in 
basements  or  other  damp,  places.  The  cross-bars  are  of 
heavy  fiber,  having  the  knife  blades  mortised  into  them 
and  securely  attached  by  a  screw.  The  clips  are  punch- 
formed  and  made  of  copper  with  liberal  thickness  to  insure 
a  lasting  spring  contact  and  cool  operation  under  continuous 
load.  The  hinge  contacts  are  formed  in  strict  accordance 
with  the  Underwriters'  specifications.  The  manufacturers 
state  that  the  aim  in  design  throughout  has  been  to  make 
a  more  rugged  and  serviceable  switch  and  cut-out  than 
those  conunonlv  met  with  on  the  market. 


Electric    Flatiron. 

in.  wide.  After  the  spiral  is  placed  in  it  it  is  filled  with  a 
special  cement,  which  is  a  good  conductor  of  heat.  This 
construction  results  in  the  bottom  of  the  iron  being  heated 
very  quickly.  The  contact  plug  is  incased  in  metal  and 
there  is  a  knob  on  the  cord  by  which  the  plug  may  be 
pulled  from  the  receptacle  in  the  rear  of  the  iron.  This 
knob  is  anchored  to  the  shell  of  the  contact  plug  in  such 
a  way  that  no  strain  comes  on  the  cord.  The  power  con- 
sumption is  495  watts.  Mr.  T.  M.  Caven,  the  designer  of 
this  flatiron,  asserts  that  some  of  these  irons  on  test  have 
been  operated  continuously  for  over  2000  hours  at  500  deg. 
C.  and  as  vet  do  not  show  anv  signs  of  breaking  down. 
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MOTOR  FIELD-CIRCUIT  RHEOSTATS. 


The  Jilectric  Controller  &  Manufacturing  Company, 
Cleveland,  Ohio,  has  recently  placed  on  the  market  a  line 
of  motor  field-circuit  rheostats  for  varying  the  speed  of 
a(ljustable-si)ecd  and  constant-speed,  direct-current  motors. 
The  resistor  units  consist  of  small  cast-iron  grids  insulated 
with  asbestos  and  wound  with  resistor  wire,  these  units 
being  carried  by  the  slate  face-piece  and  fastened  directly 
to  the  contacts.  The  resistor  wire  has  an  unusually  low 
temperature-resistance  coefficient,  so  that  the  resistance  of 
the  rheostat — for  any  one  setting — does  not  increase  with 
the  heating  and  thereby  alter  the  speed  of  the  motor  which 
it  regulates.  An  interesting  adjunct  to  these  rheostats 
is  what  has  been  designated  the  field  rheostat  relay.  It  is 
well  known  that  a  shunt-wound  or  compound-wound  motor 
should  be  started  from  rest  with  full  field  strength,  and,  in 
fact,  if  the  shunt-field  current  is  weakened  to  a  large  ex- 
tent it  may  be  impossible  to  accelerate  the  motor,  because  of 
insufficient  torque,  prohibitive  sparking  at  the  commutator, 
or  such  a  large  volume  of  current  that  fuses  would  be 
blown  and  circuit-breakers  opened.  It  has,  therefore,  be- 
come the  preferred  practice  to  return  the  rheostat  handle 
to  the  position  of  full  field  strength  every  time  the  motor 
is  started. 

The  field  rheostat  relay  has  been  developed  to  prevent 
starting  the  motor  with  a  weakened  field.  This  relay  con- 
sists of  a  magnet  coil  or  solenoid  through  which  passes  a 
steel  plunger  carrying  at  its  lower  end  a  contact  plate  for 
electrically  connecting  two  contact  studs.  The  magnet  coil 
and  the  plunger  are  inclosed  in  an  iron  case,  which  serves 
not  only  for  protection  but  acts  as  a  part  of  the  magnetic 
circuit. 

The  relay  coil  is  connected  in  series  with  the  armature 
circuit  of  the  motor,  and  the  two  contact  studs  are  con- 
nected to  the  terminals  of  the  motor  field  rheostat  so  that 
the  rheostatic  resistor  is  short-circuited  when  the  contact 
studs  are  bridged  by  the  contact  plate. 

The  relay  coil  is  so  designed  that  when  the  armature 
current  exceeds  a  predetermined  maximum  the  plunger  is 
drawn  up,  thereby  causing  the  contact  plate  to  connect  the 
two  contact  studs,  thus  cutting  out  all  of  the  resistance  in 
series  with  the  shunt-field  circuit.    This  gives  the  motor  its 
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Motor    Fleld-Clrcult    Rheostat    with    Relay. 

full  field  strength  and  consequently  its  maximum  torque, 
enabling  it  to  accelerate  its  load  properly.  As  the  current 
I  decreases,  owing  to  the  speeding  up  of  the  motor,  the  relay 
'  plunger  drops,  inserting  the  rheostatic  resistor  in  the  shunt- 
field  circuit  and  weakening  the  field  current.  This  cycle  of 
I  operation  is  repeated  until  the  motor  has  been  safely  brought 
I  to  the  proper  speed  as  determined  by  the  setting  of  the 
j  motor-field  rheostat. 

I  The  field  rheostat  relay  makes  the  starting  of  adjustable- 
ispeed  and  constant-speed  motors  thoroughly  safe,  no  matter 
|What  the  setting  of  the  motor-field  rheostat  may  be.  It  per- 
jmits  of  setting  the  field  rheostat  to  give  the  most  efficient 


motor  speed  for  the  work  in  hand,  and  no  matter  how  often 
the  motor  is  started  and  stopped  it  will  invariably  run  at 
this  efficient  speed.  It  saves  the  time  of  the  operator,  who 
no  longer  has  to  adjust  his  motor-field  rheostat  after  the 
motor  is  safely  started. 

The  motor-field  rheostat  here  described  is  rated  up  to 
and  including  50  hp  at  no,  220  and  550  volts,  and  in  gen- 
eral will  provide  for  a  maximum  speed  variation  of  4  to  i. 


TRANSFORMER  OIL  DRIER  AND  PURIFIER. 


With  the  extremely  high  voltages  common  to  the  present- 
day  transmission  systems  it  is  absolutely  necessary  that  the 
transformer  oil  be  maintained  free  from  moisture  and 
foreign  substances  which  reduce  the  dielectric  strength  and 
render  the  transformer  unable  to  withstand  the  heavy 
stresses  it  is  subjected  to.  The  General  Electric  Company 
has  developed  a  transformer  oil  drier  and  purifier  which 
effectively  removes  water,  solid  matter,  slime,  etc.,  from 
transformer  oil.  As  a  result  of  tests  it  has  been  demon- 
strated that  an  excellent  method  for  removing  these  sub- 
stances from  oil  consists  in  forcing  it  under  high  pressure 
through  several  layers  of  dry  blotting  paper.  All  solid 
matter  is  caught  by  the  first  layer  of  paper,  while  the  water 
is  retained  in  the  paper  by  capillary  attraction  as  the 
attraction  between  the  paper  and  water  is  greater  than  that 
between  the  paper  and  oil. 

For  the  utilization  of  this  principle  specially  designed 
filter  presses  of  several  sizes  and  capacities  have  been  de- 
veloped, each  comprising  a  special  form  of  press,  mounted 
on  a  base  frame  of  I-beams  and  provided  with  pump,  motor, 
piping,  drip  pan  and  auxiliary  devices.  The  essential  por- 
tions of  the  filter  consist  of  a  series  of  alternate  flat  cast- 
iron  plates  and  frames,  the  blotting  paper  being  placed  be- 
tween them  and  the  whole  clamped  tightly  by  means  of  a 
large  screw  and  lever  at  one  end.  Both  plates  and  frames 
have  large  cored  holes  in  the  lower  corners,  serving  as 
inlet  and  outlet  for  the  oil. 

Since  the  plates  and  frames  are  very  thin  and  are  con- 
nected so  that  the  oil  circulates  in  parallel,  a  large  filtering 
surface  with  correspondingly  large  output  is  obtained  in  a 
small  space.  The  12-in.  size,  containing  twenty  chambers 
with  forty  sets  of  papers  and  five  layers  each,  has  a  total 
length  over  the  active  portion  of  only  22.5  in.,  yet  will  filter 
at  the  rate  of  from  15  gal.  to  30  gal.  of  oil  per  minute. 

Use  is  made  of  a  rotary-gear  or  multi-stage  centrifugal 
pump,  depending  on  the  size  of  the  filter  and  the  individual 
requirements  of  each  case.  The  rotary-gear,  positive-pres- 
sure pumps  used  for  the  smaller  size  of  filters  are  extremely 
simple  and  compact  and  are  geared  to  the  motors  to  run 
at  reduced  speed.  The  multi-stage  centrifugal  pump  of 
the  12-in.  size  was  especiallv  developed  with  this  purpose 
in  view. 

An  electric  drying  oven  has  been  developed  especially 
for  drying  the  paper.  It  is  built  of  sheet  steel  and  is  pro- 
vided with  thermometer  and  regulating  rheostat  and  with 
heating  units  designed  for  no  or  220  volts.  The  interior 
is  provided  with  suspension  rods  on  which  the  paper  may 
be  strung  so  that  it  hangs  in  a  vertical  position. 

In  addition  to  its  use  in  purifying  transformer  oil  the 
above-described  drier  may  also  be  applied  to  the  treatment 
of  manv  other  liquids  as  well  as  heavy  viscous  compounds, 
the  latter  preferably  being  slightly  heated  before  treatment 
to  reduce  their  viscosity. 

Outfits  are  now  in  constant  use  for  the  purification  of 
the  following  materials:  Transformer  oil  of  all  kinds, 
crude  petroleum  for  oil-fired  furnaces,  insulating  varnish 
and  japan,  benzine  used  for  cleaning  purposes,  transformer 
oil  used  for  impregnating  insulating  pressboard  and  wood, 
cylinder  oil  used  in  certain  types  of  electrical  apparatus 
and  viscous  insulating  compounds. 
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JIIGH-VOLTAr.K  OUTDOOR  TRANSFORMERS. 

lli^h  voltaj^c  iiutddor  iraiisfoniicrs  mark  oik-  ol  tlic  com- 
paratjvi'lv  recent  ailvaiiccs  in  transformer  cicsifjii.  Where 
it  is  not  economically  feasible  to  install  a  substation  a 
lr:m<fnrnicr   can    now    l)e    nmnnted    on    a    platform    in    anv 


Fig. 


33,000  2200-Volt    Outdoor    Transformer. 


convenient  manner  and  connected  to  the  transmission  line 
without  any  provision  for  protection  from  the  weather. 
Figs.  I  and  2  illustrate  Westinghouse  transformers  de- 
signed for  operation  in  this  manner. 

Fig.  I  shows  a  45-kva  Westinghouse  transformer  with 
33,000-volt  high-tension  and  2200-volt  low-tension  windings. 
This  transformer  is  mounted  in  a  case  of  boiler  iron  with 


Fig.   2 — 100-kva   Outdoor   Transformer. 

all  seams  w-elded.  The  low-tension  outlet  bushings  are  of 
corrugated  porcelain,  while  the  high-tension  bushings  are 
built  up  of  porcelain  petticoats.  Both  sets  of  bushings  are 
sealed  into  cast-iron  flanges  which  are  bolted  to  the  cover 
in  such  a  manner  as  to  provide  an  absolutely  watertight 
joint. 


l-'i^'.  2  shows  a  \\  estnigliouse  loo-kva  transformer  of  a 
somewhat  ditferent  design  and  for  53,000  volts,  llie  case  is 
of  corrugated-iron  sides,  with  all  seams  welded,  and  the  top 
and  bottom  cast  on,  A  substantial  cast-iron  cover  is  bolted 
to  the  to]),  a  waterproof  gasket  fitting  tightly  between  the 
cover  and  case.  The  material  oi  the  sides  is  absolutely 
pure  iron,  not  steel,  and  is  very  little  affected  by  rust.  It  is 
further  protected  by  paint,  which  affords  good  protection 
from  the  weather.  The  high-tension  and  low-tension  outlet 
terminaKs  are  similar  in  general  design  to  those  shown  in 
Fig.  I  except  that  the  low-tension  terminals  are  br^jught 
out  on  the  side  instead  of  upward  through  the  cover. 

Transformers  of  this  type  are  shijjped  in  accordance  with 
the  standard  Westinghouse  practice  of  shipping  trans- 
formers filled  with  oil.  When  this  is  done  it  is  not  neces- 
sary to  dry  out  the  transformer  when  received,  and  the 
trouble  and  delay  caused  by  assembling  transformers  in 
cases  and  filling  with  oil  are  avoided.  All  the  customer  has 
to  do  in  putting  the  transformer  into  service  is  to  remove 
the  blind  flanges  from  the  openings  and  insert  the  outlet 
terminals  into  place.  The  transformer  is  then  ready  to 
connect  to  the  circuit. 


A    PHILADELPHIA    THEATER   ELECTRICAL 
EQUIPMENT. 


The  William  Penn  Theater,  situated  at  Fairniount  and 
Lancaster  Avenues,  Philadelphia,  was  built  in  1909,  having 
a  seating  capacity  of  3200  people,  at  a  cost  of  $400,000. 
The  theater  was  built  to  cater  to  the  wants  of  the  large 
population  in  West  Philadelphia  and  is  devoted  to  high- 
class  vaudeville  productions.  In  addition  to  the  balcony 
and  gallery  there  are  five  floors  in  the  rear,  used  for  retir- 
ing rooms,  promenades  and  resting  places  for  the  comfort 
of  the  patrons.  A  complete  intercommunicating  telephone 
system  connects  all  parts  of  the  house. 

The  power  plant  is  located  in  the  basement,  and  electric 
energy  for  the  lighting  and  ventilation  of  the  building  is 
generated  by  two  35-kw  direct-current,  three-wire  gen- 
erators operating  at  no  volts  from  each  side  to  the  neutral. 
These  generators  are  direct-connected  to  high-speed  engines 
that  receive  steam  at  a  pressure  of  100  lb.  per  square  inch 
from  two  loo-hp  horizontal-return  tubular  boilers. 

The  generators  are  of  the  Westinghouse  three-wire  type, 
110-220  volts,  enabling  the  three-wire  system  to  be  supplied 
w'ith  one  machine.  The  third  wire  is  derived  from  the 
middle  point  of  auto-transformers  connected  by  means  of 
a  two-phase  winding  to  the  armature.  By  this  means  a 
balanced  three-wire  system  with  its  attendant  advantages 
may  be  obtained  in  the  most  economical  manner. 

The  exhaust  steam  from  the  engines  is  used  to  heat  the 
building.  Boiler-feed  water  is  obtained  either  from  the 
city  mains  or  from  wells  dug  for  the  purpose  on  the  prop- 
erty, and  is  pumped  to  the  boilers  by  means  of  a  Gould 
triplex  pump  direct-connected  to  a  Westinghouse  3-hp  in- 
duction motor. 

A  view  of  the  generators  is  shown  in  Fig.  i.  The  switch- 
board consists  of  three  panels  of  blue  Vermont  marble, 
one  for  each  generator  and  one  for  the  feeders.  Each  gen- 
erator panel  contains  an  ammeter  for  each  side  of  the  line, 
a  field  rheostat,  a  voltmeter  receptacle,  one  four-pole  auto- 
matic carbon  circuit-breaker,  one  four-pole  single-throw 
knife  switch  for  disconnecting  the  balance  coils.  The  four 
poles  of  the  circuit-breaker  are  connected  one  each  in  the 
positive  and  negative  leads  and  one  each  in  the  equalizer 
connections,  of  which  there  is  one  on  each  side — positive 
and   negative. 

The  feeder  panel  contains  a  voltmeter  for  indicating  the 
busbar  voltage  and  three-pole  and  five-pole  knife  switches 
for  the  various  feeder  circuits.  These  switches  are  double- 
throw  and  are  mounted  in  a  horizontal  position  for  trans- 
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ferring  the  load  frcjin  the  generators  to  an  ciiit'rgciicy  sup- 
ply circuit  from  the  lines  of  the  Philadelphia  Electric 
Company. 

An  indispensable  accessory  to  every  theater  is  a  pump 
for  use  in  case  of  fire,  or  what  is  known  as  the  fire  pump. 
The   underwriters   in   Philadelphia   specify   that   the   motor 


and  balccjny  they  are  wired  on  the  bingle-unit  system,  one 
lamp  to  each  outlet,  to  secure  better  distribution.  Over 
800  lamps  are  used  on  the  stage,  tungsten  and  tantalum 
lamps  being  employed  for  the  white  lamps  and  graphitized- 
filament  lamps  for  the  red  and  blue  lamps,  on  account  of 
the  shades  of  light  given  by  the  different  filaments. 


s 

A 

1 

' 
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Fig.   1 — Three-Wire  Generators. 

driving  this  pump  shall  have  a  capacity  of  at  least  50  hp. 
The  pump  in  this  case  has  a  capacity  of  600  gal.  per  minute 
at  250  r.p.m.  and  will  throw  two  good  ij/2-in.  fire  streams. 
The  pump  was  manufactured  by  the  Goulds  JManufacturing 
Company,  Seneca  Falls,  N.  Y.,  and  is  geared  to  a  50-hp, 
220-volt  Westinghouse  induction  motor  running  at  1120 
r.p.m.,  receiving  two-phase  currents  from  the  lines  of  the 
Philadelphia  Electric  Company.  This  outfit,  which  is  shown 
in  Fig.  3,  is  tested  at  frequent  intervals  in  order  that  it 
may  always  be  available  for  emergency  service. 

The  ventilation  of  the  house  is  taken  care  of  by  two  60-in. 
disk  fan  blowers  direct-connected  to  Westinghouse  direct- 
current  motors  of  3-hp  capacity  running  at  300  r.p.m. 
These  fans  are  used  to  introduce  fresh  air,  which  is  heated 
by  steam  coils  in  the  winter  and  cooled  by  water  spray  in 
the  summer.     The  auditorium  is  cooled  bv  thirtv-one  West- 


Fig.   3 — Motor- Driven   Fire   Pump. 

There  are  twelve  stage  pockets  for  the  spot  lamps  and 
effects,  in  which  arc  lamps,  of  course,  are  used.  The 
auditorium  lamps  are  controlled  from  the  stage  and  also 
from  the  box  office,  a  special  switch  installed  in  the  latter 
place  permitting  the  lights  to  be  controlled  independently 
of  the  stage. 

An  interesting  feature  of  the  installation  was  the  use  of 
tungsten  lamps  suspended  by  6-ft.  chains  from  the  roof 
of  the  marquise  over  the  sidewalk.  In  this  position  they 
are  naturally  subjected  to  very  considerable  vibration  from 
the  wind,  and  it  was  the  confident  prediction  of  a  great 
many  that  tungsten  lamps  would  not  stand  this  vibration. 
So  far  not  one  lamp  has  been  broken  in  this  manner. 

As  a  precaution  against  any  accident  to  the  lighting 
plant  two  separate  services  are  brought  in  from  the  lines 
of  the  Philadelphia  Electric  Company. 


Fig.  2 — Switchboard  for  Control  of  Generators  nnci   Feeder  Circuits. 

inghouse  ceiling  fans  suspended  from  the  various  ceilings 
formed  by  the  two  balconies  and  the  roof.  Vacuum  cleaner 
outlets  are  placed  on  each  floor  to  facilitate  cleaning  the 
building,  which  is  done  every  day. 

Over    4000    lamps    are    installed,    varying    in    size    from 
2-cp  sign  lamps  to  loo-watt  tungstens.    On  the  lower  floor 


Fig.    4 — Stage   Switchboard. 

The  electrical  equipment,  consisting  of  generators, 
switchboard,  motors  for  blowers  and  pumps,  fan  motors 
and  lamps,  was  furnished  by  the  W^estinghouse  Electric 
&  Manufacturing  Company,  and  all  installation  and  wiring 
was  done  by  Jos.  S.  Miller  &  Company,  engineers  and  con- 
tractors, 625  West  Girard  .\venue.  Philadelphia. 
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Industrial  and  Commercial  News 


Nl'  1  earnings  of  llic  I'nili'd  Slates  Slcil  I'orimration 
l\)r  the  last  (iiiarlcr  of  Ujii,  made  piililic  this  week, 
were  $-'3,105,115,  as  ct)ini)an.'il  vvitli  !p_'<),5J2,725  in  tlic 
ilurd  iiuarter,  and  with  $25,990,978  in  the  last  quarter  of 
H)io.  in  spite  of  the  drop  of  $(),400,ixx)  from  the  liRure  of 
the  third  quarter,  the  showing  was  much  better  tlian  had 
been  expected,  in  view  of  the  extremely  low  steel  prices 
that  existed  towartl  the  end  of  the  year.  The  volume  of  new 
business  placed  in  the  steel  markets  this  week  was  rather 
light,  and  this  statement  also  applies  tt)  the  pig-iron  mar- 
ket. Reports  of  railroad  tonnages  are  becoming  more 
favorable,  and  December  earnings  of  several  of  the  roads, 
made  public  this  week,  showed  mild  improvement.  Retail 
trade  is  making  the  best  of  weather  conditions  and,  on  the 
whole,  is  fairly  active.  Transactions  in  the  stock  markets 
are  devoid  of  interest,  and  public  participation  is  very  light. 
Trade  conditions,  in  general,  indicate  that  a  waiting  atti- 
tude is  being  maintained  toward  consummating  transac- 
tions of  any  magnitude.  The  New  York  money  market  is 
very  easy,  and  quotations  Jan.  30  were:  Call,  2%@2}i  per 
cent;  ninety  days,  2y2@23/^  per  cent. 


THE  COPPER  MARKET. 

I  be  copper  market  continues  to  drift  alon;^  very  listlessly 
with  no  feature  of  interest  in  sight  excepting  the  January 
report  of  the  Copper  Producers'  Association,  which  is 
scheduled  for  Feb.  8.  It  is  unlikely  that  any  appreciable 
change  will  be  made  by  producers  in  their  quotations  until 
after  publication  of  the  report.  The  tone  of  the  market  at 
present  is  very  weak,  and  electrolytic  is  freely  quoted  at 
1414  cents  per  pound  by  many  of  the  agencies,  while  second- 
hands  are  willing  to  make  liberal  concessions.  Some  of 
the    larger    agencies    continue    to    quote    nominally    at     14J/2 

Settling 

Standard    Copper.  Bid.  Asked.  Price. 

Spot    13.75  13.85  

Tanuarv          13.75  13.85  13.80 

February"' 13-75  13.85  13.80 

March                          13.75  13.90  13.82/2 

April       "■■■.■■       13.75  13.90  13.82/a 

May    ;.■.■;...■ 13.75  13.90  13.82 !/2 

The  London  market  Jan.   30  was  as  follows: 

Noon.  Closing. 

£      s     d  £      s     d 

Standard  copper,  spot  61     7     6  6115     0 

Standard  copper,   futures   62     2     6  62   10     U 

Extreme  fluctuations  for  this  year: 

Highest.  Lowest. 

Standard     14.12'/2C  ,,13-75c 

London    futures    65     0     0  6111     3 

Best   selected   68     5     0  65  15     0 

cents  per  pound.  Buying  was  almost  suspended  this  week 
by  consuming  interests  in  this  country,  and  foreign  demand 
was  but  little  better  than  domestic.  In  spite  of  the  inac- 
tivity in  the  market,  it  is  stated  that  many  of  the  large 
producers  are  sold  up  for  several  months  ahead,  and  that 
as  a  decrease  in  stocks  will  therefore  be  shown  for  several 
months  to  come  there  is  no  immediate  prospect  of  lower 
prices.  A  decrease  of  10,000,000  lb.  in  surplus  stocks  is 
the  general  estimate  of  the  January  report  of  the  Copper 
Producers'  Association.  Exports  since  the  first  of  the 
month,  and  including  Jan.  30,  aggregate  30,642  tons.  The 
daily  call  on  the  Metal  Exchange  Jan.  30  quoted  copper 
as  per  the  accompanying  table. 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

Pelton-Doble  Combination. — The  Pelton  Water  Wheel 
Company,  of  San  Francisco  and  New  York,  has  secured  the 
entire  rights,  including  patents,  good-will,  patterns,  etc., 
of  the  Doble  Water  Wheel  business  formerly  conducted  by 
the  Abner  Doble  Company,  of  San  Francisco.  W.  A.  Doble, 
former  head  of  the  Abner  Doble  Company,  goes  to  the 
Pelton  Water  Wheel  Company  as  its  chief  engineer,  vice 
George  J.  Henry,  Jr.,  who  until  recently  occupied  that 
position.  In  addition  to  Pelton  and  Doble  tangential 
water  wheels,  the  Pelton  Water  Wheel  Company  manu- 
factures  the    Pelton-Francis    turbine,    adapted   for   medium 


iuads  and  larnc  iiuwers,  besides  a  line  of  liiKh-grade  cen- 
tnliiKal  and  turbine  pumps.  Pelton  oil-|)ressnre  governors 
are  also  a  featiue  of  this  company's  product.  The  Atlantic 
department  of  the  company,  with  oflices  in  New  York  City, 
lias  recently  completed  a  large  and  well-equipped  machine 
shop  in  Ilarrisburg,  Pa.,  the  two  points  of  manufacture  thus 
facilitating  deliveries  to  all  parts  of  the  worhl.  J.  V.  Kunze, 
who  has  been  manager  of  the  New  York  office  of  the 
Pelton  Water  Wheel  Company  since  1893,  has  been  elected 
\  ice-president  of  the  company,  but  will  still  remain  in 
charge  of  the  New  York  office. 

Chattanooga-Tennessee  Riv«r  Power  Company. — ,'\  syn- 
dicate of  cai)italists  of  Nashville,  'J'enn.,  is  forming  to  con- 
tract for  consumption  of  the  entire  energy  production  of  the 
new  plant  of  tlic  Chattanooga-Tennessee  River  Power  Com- 
pany on  the  Tennessee  River  near  Chattanooga,  and  is 
now  reported  to  be  conferring  on  the  subject  with  Anthony 
IJrady,  of  New  York  City,  the  promoter  of  the  enterprise. 
It  is  estimated  that  50,000  hp  will  be  produced,  to  be  paid 
for  at  the  rate  of  $20  per  hp  per  annum.  Part  of  this 
energy  will  be  used  by  the  Nashville,  Chattanooga  &  St. 
Louis  Railroad  Company  for  operating  electric  mountain- 
climbing  locomotives  through  Cowan,  Tenn.,  and  the  re- 
mainder will  be  used  by  the  W'arner  electric  interests  in 
Xashville  and  the  public  of  Huntsville.  The  contracting 
parties  have  offered  to  erect  a  line  for  transmission  of  the 
power  along  the  Nashville,  Chattanooga  &  St.  Louis  right- 
of-way  to  Nashville. 

Watson-Stillman  Reorganization. — Announcement  is 
made  of  the  reorganization  of  the  Watson-Stillman  Com- 
pany, manufacturer  of  hydraulic  machinery  with  a  plant  at 
Aldine,  N.  J.,  and  general  offices  at  50  Church  Street,  New 
York.  It  is  stated  that  the  increasing  use  of  hydraulic 
presses  and  the  steady  growth  of  the  business  necessitate 
an  immediate  extension  of  the  company's  manufacturing 
facilities.  To  take  care  of  this  increased  scope  it  was  con- 
sidered advisable  to  reorganize  the  board  of  directors.  The 
new  officers  elected  are :  Francis  H.  Stillman,  president 
(re-elected);  F.  A.  Stillman,  vice-president;  J.  P.  Bird, 
treasurer ;  A.  F  .Stillman,  secretary  and  works  manager,  and 
Carl  Wigtel,  chief  engineer. 

New  Plant  for  United  Electric  Light  &  Power  Company 
(New  York). — The  United  Electric  Light  &  Power  Com- 
pany, of  New  York  City,  has  revived  the  plan  which  it  had 
under  consideration  in  1907  for  erection  of  a  generating 
station  on  201st  Street,  New  York  City.  This  project  was 
laid  aside  at  that  time  on  account  of  the  general  business 
depression  which  then  prevailed.  Two  15,000-kw,  three- 
phase,  6o-cycle  Westinghouse  turbo-generators  will  com- 
pose the  initial  installation.  The  ultimate  capacity  of  the 
station  will  be  approximately  150,000  kw.  Specifications 
have  been  issued  for  the  structural  steel  required.  It  is  ex- 
pected   that  the   plant   will   be   in   operation   by   the   fall   of 

1913- 
Lansden  Company,  Electric  Vehicle  Manufacturer,  Sold. 

— The  Lansden  Company,  Newark,  N.  J.,  manufacturer  of 
the  well-known  line  of  Lansden  electric  vehicles,  has  been 
purchased  by  interests  represented  by  W.  L.  Case,  for- 
merly with  Mack  Brothers,  Allentown,  Pa.  The  company 
name  will  remain  unchanged,  but  the  capital  will  be  in- 
creased from  $100,000  to  $1,000,000.  A  new  factory  has  been 
leased  in  Newark  and  announcements  of  the  plans  of  the 
company  will  be  forthcoming  in  a  week  or  ten  days.  Mr. 
Case  is  acting  as  manager  of  the  new  company,  which  will 
continue  to  manufacture  vehicles  ranging  in  carrying  ca- 
pacity from  I  ton  to  5  tons  and  will  also  specialize  in  hotel 
buses  and  ambulances. 

A  Large  Crocker- Wheeler  Unit. — The  Ford  Motor  Com- 
pany has  placed  an  order  with  the  Crocker- Wheeler  Com- 
pany, of  Ampere,  N.  J.,  for  a  2500-kw,  250-volt  generator. 
This  machine  will  be  gas-engine-driven  at  85  r.p.m.  Owing 
to  the  large  dimensions  attendant  upon  this  rate  of  speed 
it  has  been  decided  to  wind  the  armature  of  the  machine 
at  Detroit,  since  there  is  not  sufficient  railroad  clearance 
to  ship  the  machine  in  its  finished  state. 
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George  Cutter  and  J.  Lang  Electric  Company  Consoli- 
dated.— A  cunsolidatiuii  has  been  effected  between  the  J. 
Lang  Electric  Company,  of  Chicago,  and  the  George  Cut- 
ter Company,  of  South  Bend,  Ind.  The  combined  company 
is  known  as  the  George  Cutter  Company,  and  its  main 
office  and  principal  factory  arc  in  South  Bend.  The  George 
Cutter  Company  was  established  in  1899  by  George  Cutter, 
who  for  many  years  previously  had  been  one  of  the  promi- 
nent electrical  men  of  Chicago.  It  is  one  of  the  leading 
manufacturers  of  insulating  and  supporting  devices  for  out- 
door electric  lamps.  The  J.  Lang  Electric  Company  was 
established  in  1902.  and  it  manufactured  (as  the  George 
Cutter  Company  now  manufacturesj  panelboards,  switch- 
boards, knife  switches  and  distributing  apparatus.  Warren 
Ripple  has  been  its  president  from  the  beginning,  and  the 
business  has  been  successful.  Its  factory  at  423  North 
Lincoln  Street,  Chicago,  will  be  maintained  as  a  branch 
factory.  The  George  Cutter  Company,  by  reason  of  this 
extension,  has  increased  or  will  increase  its  capital  stock 
from  $120,000  to  $500,000.  The  new  officers  are:  President 
and  general  manager,  Warren  Ripple;  vice-president, 
George  Cutter;  secretary  and  treasurer,  R.  S.  Ripple. 
While  Mr.  Cutter  will  retire  from  the  active  supervision 
of  business,  he  will  give  the  company,  in  an  advisory 
capacity,  the  benefit  of  his  ripe  judgment  and  long  expe- 
rience. 

Los  Angeles  Aqueduct  Hydroelectric  Project. — The  city 
of  Los  Angeles  has  recently  approved  a  bond  issue  amount- 
ing to  $357,367  to  complete  the  equipment  of  the  hydro- 
electric project  which  is  to  be  operated  in  connection  with 
the  250-mile  aqueduct  that  brings  the  city  water  from 
Owens  Lake  near  the  Yosemite  National  Park.  The  gen- 
eral equipment  will  be  installed  at  power  house  No.  i,  lo- 
cated at  San  Franciscedo,  47  miles  from  Los  Angeles,  to 
which  point  energy  is  sent  at  60,000  volts,  and  will  consist 
of  three  9375-kva,  6600-volt,  50-cycle,  three-phase  water- 
wheel  generators  running  at  200  r.p.tn.;  two  250-kw,  250- 
volt  direct-current  water-wheel  generators  used  as  exciters; 
ten  3150-kva,  single-phase,  50-cycle  oil-insulated,  water- 
cooled  transformers  for  raising  the  generator  voltage,  6600, 
to  that  of  the  transmission,  60,000.  In  the  substation  nine 
5000-kva,  single-phase,  oil-insulated,  water-cooled  trans- 
formers for  stepping  down  the  transmission  voltage  to 
either  33,000  or  16,000  for  secondary  distribution  will  be 
installed.  The  entire  equipment  will  be  furnished  by  the 
Westinghouse    Electric   &   Manufacturing   Companj'. 

Additions  to  Chicago  Drainage  Canal  Hydroelectric 
Equipment. — Final  settlement  has  been  made  by  the  Board 
of  Trustees  of  the  Sanitary  District  of  Chicago  with  the 
W.  A.  Jackson  Company  for  extensive  additions  to  the 
hydroelectric  system  of  the  Sanitary  District  made  in  191 1. 
Six  4600-kw  transformers  were  furnished  and  installed  at  a 
contract  price  of  $16,000.  Three  of  these  were  placed  in 
the  power  house  on  the  Drainage  Canal  at  Lockport,  111., 
and  three  in  the  Western  Avenue  terminal  station  in  Chi- 
cago. The  furnishing  and  installation  of  switchboard  pan- 
els and  oil  switches  in  the  power  house  cost  $11,975,  while 
the  contract  price  for  labor  and  material  for  generator  and 
transformer  connections  was  $1,900.  The  three  contracts 
involved  an  expenditure  of  $29,875,  but  a  deduction  of  $120 
was  made  owing  to  default  of  time  in  completing  some 
parts   of  the  work. 

Au  Sable  Plant  Ready  for  Operation. — The  Common- 
wealth Power,  Railway  &  Light  Company,  of  Jackson, 
Mich.,  of  which  A.  G.  Hoodenpyl,  of  Hodenpyl,  Hardy  & 
Company,  7  Wall  Street,  New  York  City,  is  president,  has 
practically  completed  its  12,000-kw  plant  on  the  Au  Sable 
River,  about  15  miles  above  Au  Sable,  Mich.  The  com- 
pany has  completed  its  135,000-volt  transmission  line  from 
the  Au  Sable  plant  as  far  as  Saginaw  and  Flint,  and  during 
the  year  will  extend  this  through  Owosso  and  Charlotte  to 
Battle  Creek.  The  company  will  build  a  steam  station  this 
year  at  Battle  Creek,  containing  one  7500-kw  unit.  The 
Commonwealth  company  spent  about  $2,500,000  in  Michi- 
gan in  191 1  and  plans  to  spend  an  equal  amount  this  year. 

San  Joaquin  Light  &  Power  Company's  Extensions. — 
Since  the  first  of  January,  191 1,  the  San  Joaquin  Light  & 
Power  Company,  of  Fresno,  Cal.,  has  added  1000  miles  of 
new  power  circuits  to  its  system.  These  lines  extend  from 
Gustine,    in    the    southern    part    of    Stanislaus    County,    to 


Bakersfield  on  the  south.  Work  is  now  being  rushed  by 
the  company  upon  lines  which  will  supply  energy  to 
pumping  stations  so  that  ranchers  in  its  territory  can  get 
water  in  the  dry  season.  Energy  is  now  being  supplied  by 
the  company  to  numerous  orange  and  raisin  growers  and 
for  general  farming  purposes. 

Federal  Sign  System  (Electric)  Acquires  Brooklyn  Sign 
Company. — The  sign  department  of  the  Metropolitan  En- 
gineering Company,  of  1250  Atlantic  Avenue,  Brooklyn,  has 
been  purchased  by  the  Federal  Sign  System  (Electric),  of 
229  W^est  Forty-second  Street,  New  York  City.  A  large 
part  of  the  Metropolitan  selling  organization  will  become 
associated  with  the  Federal  system  as  a  result  of  this 
change.  The  consolidation  is  virtually  a  merger  of  the 
selling  organization  of  the  Metropolitan  with  the  renting 
organization  of  the  F'ederal.  The  Metropolitan  Engineer- 
ing Company  will  continue  to  promote  the  Murray  porce- 
lain   specialties. 

H.  W.  Johns-Manville  Company's  New  Factory  to  Be  at 
Finderne,  N.  J. — The  H.  W.  Johns-Manville  Company, 
manufacturer  of  asbestos  and  magnesia  coverings  and  elec- 
trical supplies,  has  acquired  a  tract  of  over  200  acres  at  Fin- 
derne, N.  J.,  upon  which  it  will  erect  a  general  Eastern 
factory.  The  output  of  this  factory,  as  stated  in  these 
columns  Dec.  16,  191 1,  will  be  sufficient  to  meet  the  entire 
demand  for  the  company's  products  from  this  part  of  the 
country.  The  company  will  shortly  move  its  executive 
office  from  100  William  Street,  New  York,  to  its  new  build- 
ing at  Madison  Avenue  and  Forty-first  Street,  New  York. 

Crude-Oil  Gas  Producer. — The  Wisconsin  Engine  Com- 
pany, Corliss,  Wis.,  is  developing  a  crude-oil  gas  producer 
invented  by  Arthur  Grine,  of  California,  for  which  strong 
claims  are  made  as  to  low  cost  and  high  efficiency.  The 
producer  is  adapted  to  the  use  of  the  lowest  grades  of  oil, 
and  can  be  made  in  capacities,  it  is  claimed,  as  high  as 
10,000  hp.  Edward  T.  Adams,  formerly  chief  engineer 
of  the  Allis-Chalmers  Company,  is  now  president  of  the 
Wisconsin  Engine  Company.  Nisbet  Latta,  the  author  of 
several  books  on  gas  engines,  is  assitant  to  Mr.  Adams. 

Wagner  Electric  Manufacturing  Company  Elections. — 
The  board  of  directors  of  the  Wagner  Electric  Manufac- 
turing Company,  of  St.  Louis,  Mo.,  has  elected  the  follow- 
ing officers:  S.  M.  Dodd,  chairman;  W.  A.  Layman,  presi- 
dent and  general  manager;  J.  W.  Bell,  vice-president; 
Albert  Blair,  secretary;  W.  S.  Thomas,  treasurer;  M.  S. 
Allcorn  and  W.  S.  Thomas,  assistant  secretaries,  and  Walter 
Robbins,  assistant  general  manager.  Members  of  the 
board  are:  S.  M.  Dodd,  W\  K.  Bixby,  Thomas  H.  West, 
J.  W.  Bell,  A.  Blair,  J.  Campbell  and  W.  A.  Layman. 

Isthmian  Canal  Proposals. — Circular  No.  678  of  the 
Isthmian  Canal  Commission  invites  proposals  on  three  300- 
kw,  three-phase,  2200-220-volt,  25-cycle  transformers.  Bids 
for  this  apparatus  will  be  received  at  the  office  of  the  com- 
mission, Washington,  D.  C,  not  later  than  10:30  a.m.  on 
Feb.   20,   1912. 

Aluminum  Notes  and  Prices. — Demand  for  aluminum 
is  showing  mild  improvement,  and  prices  are  being  held 
slightly  firmer,  as  compared  with  conditions  last  week. 
Quotations  Jan.  30  were  I9@20  cents  for  ingots  for  re- 
melting,  in  large  lots,  31  cents  for  rods  and  wire,  and  33 
cents   for   sheets. 


FinanciaJ. 


Pacific  Gas  &  Electric  Bonds. — A  block  of  $20,000,000 
general  and  refunding  mortgage  5  per  cent  gold  bonds  of 
the  Pacific  Gas  &  Electric  Company,  dated  Dec.  1, 
191 1,  and  due  Jan.  i,  1942,  was  offered  this  week  by 
banking  interests  in  New  York,  Boston  and  Chicago.  A 
circular  accompanying  the  offering  states  that  the  com- 
pany was  incorporated  under  the  laws  of  California  in 
1905,  and  that  in  the  extent  and  value  of  its  properties 
and  assets,  in  the  area  of  its  operation  and  in  the  magni- 
tude of  its  revenue  it  ranks  as  one  of  the  largest  and  most 
successful  public-utility  corporations  in  the  United  States. 
The  territory  which  it  serves  comprises  twenty-four  coun- 
ties in  central  California,  embracing  an  area  of  approxi- 
mately 33,000   sq.   miles,   in  which   are   included   San   Fran- 
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Cisco,  Oaklaiul.  lU-rkrlcy,  Alaiiunla.  San  Just-.  SairaiiKMitu, 
l-'rcMKi  and  Stockton.  Tlu-  company  has  $-»8.<)o8.75o  com- 
mon stock  outstanding  ami  $i(),()()(),oot)  picfcrrfd  stock  o«l- 
standinK,  and  upon  comi)lclion  of  tlic  present  linancing, 
involving  tlic  immediate  retirement  of  tlu-  $8,4(>>',5()j  Pa 
citic  C"ias  &  Electric  tompany  5*s  due  Jan.  -.',  n>j6,  and  the 
$4,000,000  Pacific  CJas  &  lileclric  Company  6's  due  Dec.  1.;. 
1037.  its  total  bonded  dcht  outstanditiK  will  he  $7i,yi-!.oo(). 
'Phis  will  be  made  up  of  the  present  issue  of  $20,000,000 
general  and  refundiiiK  mortRage  5's  and  $5i.tjiJ,ooo  under 
lyiuR  divisional  bonds  for  the  retirement  of  which  a  like 
amount  of  general  and  refunding  5's  are  reserved.  The 
aggregate  amount  of  the  present  underlying  issues  can 
never  be  increased.  The  proceeds  of  the  present  issue  of 
boutls  will  be  applied  to  the  retirement  of  $12,402,502  of 
underlying  bonds  and  to  acquiring  additional  proi)erty, 
which  will  become  subject  to  the  lien  of  the  general  and 
refunding  mortgage.  In  order  to  provide  for  the  future 
linancial  requirements  of  the  company,  the  authorized  issue 
of  general  and  refunding  mortgage  bonds  has  been  in- 
creased to  $150,000,000,  as  noted  in  these  columns.  Of 
this  the  present  issue  is  $20,000,000.  The  unissued  bonds 
are  available  to  the  extent  of  $51,912,000  for  refunding  the 
underlying  issues  and  to  the  extent  of  $68,080,000  (to  be 
issued  under  restrictions  safeguarding  the  rights  of  out- 
standing bonds)  for  not  exceeding  go  per  cent  of  the  cost 
of  additions,  betterments,  extensions,  etc.,  provided,  how- 
ever, the  earnings  available  for  Ijond  interest  are  at  least 
one  and  one-half  times  the  annual  interest  on  all  out- 
standing bonds,  including  those  to  be  issued,  but  excluding 
those  held  alive  in  sinking  funds.  The  remaining  aggre- 
gate of  not  exceeding  $10,000,000  of  bonds  may  either  be 
issued  under  restrictions  for  the  stocks  and  l)onds  of  other 
companies,  or  else  for  betterments,  etc.,  under  the  same 
restrictions  governing  the  issuance  of  the  $68,080,000  of 
lionds  mentioned  above.  Issues  of  these  bonds  can  be 
made  after  March  23,  1912,  only  with  the  approval  of  the 
California  Railroad  Commission,  jurisdiction  of  which  will 
extend  on  and  after  that  date  to  all  public  service  corpora- 
tions operating  in  the  State.  Gross  earnings  of  the  com- 
pany in  the  year  ended  Dec.  31.  1911  (with  those  for  De- 
cember partly  estimated),  were  $14,682,669,  and  net  earnings 
were  $6,531,305.  After  payment  of  $3,278,177  bond  interest 
there  was  left  a  balance  of  $3,253,128.  The  total  generating 
capacity  of  the  company's  electric  stations,  including  rat- 
ings of  plants  now  under  construction,  aggregates  192,573  hp- 
The  company  has  3289  miles  of  overhead  lines,  61  miles 
of  underground  lines  and  105  substations.  It  also  has  38 
miles  of  street  railway,  sixteen  gas  plants,  with  a  total  daily 
capacity  of  41,200,000  cu.  ft.,  forty-nine  reservoirs,  with  a 
capacitj^  of  18,543.000,000  cu.  ft.,  and  529  miles  of  irrigation 
canals,  pipe  lines,  etc.  Its  franchises  in  municipalities,  ac- 
cording to  the  circular,  are  unlimited  as  to  time,  and  such 
county  franchises  as  are  necessary  extend,  with  minor 
exceptions,  beyond  the  maturity  of  the  bonds. 

Missouri  Bell  May  Merge  with  American  Telephone  & 
Telegraph  Company. — Stockholders  of  the  Bell  Telephone 
Company  of  Missouri,  which  operates  in  St.  Louis  and  in 
several  counties  in  Missouri  and  Illinois  and  is  a  subsidiary 
of  the  American  Telephone  &  Telegraph  Company,  will 
hold  their  annual  meeting  in  St.  Louis  on  Feb.  20.  They 
will  vote  at  the  meeting  upon  selling  out  to  the  American 
Telephone  &  Telegraph  Company  on  a  basis  of  seven 
shares  of  Bell  stock  for  six  shares  of  the  parent  company. 
The  eflfect  of  this  merger  would  be  the  ending  of  the  differ- 
ences that  have  existed  between  the  St.  Louis  company 
and  the  American  company  since  last  October,  when  the 
American  Telephone  &  Telegraph  Company  ordered  a  re- 
duction in  telephone  rates  throughout  the  city.  This  order 
was  not  carried  out,  as  the  American  interests  on  the  board 
were  in  the  minority.  It  is  stated  that  the  special  com- 
mittee of  the  Bell  company  has  reported  favorably  on  the 
proposed   merger. 

Pacific  Power  &  Light  Bonds. — Bond  houses  are  offering 
first  and  refunding  mortgage  gold  5  per  cent  bonds  of  the 
Pacific  Power  &  Light  Company,  which  is  serving  fifty  com- 
munities and  the  surrounding  country  in  the  States  of 
Washington,  Oregon  and  Idaho.  A  circular  describing  the 
offering  states  that  the  company  was  organized  in  June, 
1910,  under  the  laws  of  the  State  of  Maine,  and  is  a  result 
of  the   consolidation   of  various   established   properties   and 


thai  its  c;ii(ilali/;ilioii  i>  a^  follows:  hirst  and  refunding 
5's,  authori/ed  $3o,(K)(),ooo,  oiilsl.inding  $5,295,000;  7  per 
cent  cumul.itive  i)referred  stock,  authorized  $3,500,000,  out- 
standing $2,000,000;  second  preferred  stock  autiiorized,  $2,- 
500.000,  outstanding  $i,5()0,of)o;  connuon  stock  authorizi-d 
$6,000,000,  outstanding  $6,000,000.  The  first  and  refunding 
5  per  cent  bonds  are  secured  by  a  first  and  only  lien  on  all 
the  property  of  the  company,  which  is  as  follows:  (i) 
Electric-power  stations  having  a  capacity  of  a|)proximately 
-*\7.^^  lip.  of  which  13..VJ0  hp  is  hydroelectric,  additional 
hydroelectric  capacity  of  1650  hp  being  now  under  con- 
struction; (2)  high-voltage  transmission  lines  in  ojjcration, 
aggregating  444  miles;  (3)  a  street  railway  in  y\storia,  C)re., 
a  street  railway  in  Walla  Walla,  Wash.,  and  an  interurban 
railway  from  Walla  Walla  to  h'reewater  and  MilKm,  Ore.; 
gas  |)laiits  in  l.ewiston,  Idaho,  with  an  extensif)n  of  the 
gas  mains  to  Clarkson,  Walla  Walla  and  .\orth  Yakima. 
Wash.,  Pendleton  and  Astoria,  Ore.;  water-works  in  .\orth 
Yakima,  Prosser.  Kennewick  and  Pasco,  Wash.,  and  Hood 
River.  Ore.  Xet  earnings  of  the  company  for  the  twelve 
months  ended  Nov.  30,  191 1,  were  $557,577,  which  is  more 
than  twice  the  annual  interest  charges  on  all  the  bonds 
now  outstanding.  Additional  bonds  are  issuable  only  for 
80  per  cent  of  cost  of  improvements  and  extensions,  when 
net  earnings  for  twelve  months  have  been  at  least  twice 
annual  interest  on  all  bonds  outstanding  and  then  to  be 
issued.  The  franchises  of  the  company  are  either  unlim- 
ited as  to  time  or  extend  for  substantial  periods  beyond 
the  life  of  the  bonds.  The  bonds  offered  are  dated  Aug.  1. 
1910,  and  are  due  Aug.  i,  1930.  The  entire  common  stock 
of  the  company  is  owned  by  the  American  Power  &  Light 
Company,  controlled  by  interests  associated  with  the  Elec- 
tric Bond  &  Share  Company,  which  in  turn  is  controlled 
through  stock  ownership  by  the  General  Electric  Company. 

Toledo  Railways  &  Light  Reorganization. — Representa- 
tives nf  the  stocklutlders'  protcctiNc  committee  of  the  To- 
ledo Railways  &  Light  Company,  at  a  meeting  between  tht 
bondholders'  and  stockholders'  protective  committees  this 
week,  expressed  themselves  as  opposed  to  the  proposed 
plan  of  the  bondholders'  committee  for  reorganization  of 
the  company.  It  is  the  belief  of  the  stockholders'  protec- 
tive committee,  of  which  W.  E.  Hutton  is  chairman,  that  it 
can  draft  a  plan  for  reorganizing  the  finances  of  the  com- 
pany that  will  l)e  more  acceptable  to  the  stockholders  than 
that  proposed  by  the  bondholders'  committee.  The  latter's 
plan  calls  for  an  assessment  of  about  $7  a  share  on  the 
stockholders. 

Philadelphia  Electric  Merger  Rumor  Denied. —  President 
McCall,  of  the  Philadelphia  Electric  Company,  after  a 
directors'  meeting  Jan.  30  said,  in  connection  with  rumors 
that  the  Philadelphia  Electric  would  be  consolidated  with 
the  United  Gas  Improvement  Company:  "The  board  trans- 
acted only  routine  business.  There  has  not  been  at  any 
time  before  the  directors  any  proposal  of  consolidation  with 
the  United  Gas  Improvement,  nor  has  the  subject  been  dis- 
cussed by  the  l)oard.  As  far  as  we  are  concerned,  we  know- 
nothing   about    a   merger." 

Allis-Chalmers  Reorganization. — The  bondholders'  pro- 
tective committee  for  the  first-mortgage  5  per  cent  ten- 
thirty-year  sinking-fund  gold  bonds  of  the  Allis-Chalrners 
Company  held  a  meeting  on  Jan.  31  in  New  York.  It  was 
stated  after  the  meeting  that  no  reorganization  plan  had 
been  decided  upon  as  yet,  and  that  the  matter  was  going 
forward  with  as  much  dispatch  as  careful  study  would 
permit. 

New  Lighting  Company  Applies  for  Franchise  in  Balti- 
more.— An  ordinance  has  been  introduced  in  the  City  Coun- 
cil of  Baltimore  giving  a  franchise  to  the  Patapsco  Electric 
Light  &  Power  Company  to  operate  in  Baltimore.  The 
ordinance  gives  very  liberal  powers  as  regards  the  use 
of  conduits  and  subways  in  the  city. 

MARKET  PRICES. 

Jan.  24.  Tan.  31.                                             Jan.  24.  Tan.  31. 

Allis-Chalmers     I'i  i%  General    Electric 160  157 

Allis-Chalmers,   pf 6^  8*  Mackay    Companies...    75 H  7 5 '4 

Amalgamated   Cop 64^^  61  Mackay    Cos.,    pf 70'4  69 

Boston    Edison 297  298  Philadelphia   Elec 17^  18 

C'monwealth    Edison. .  138 J/4  130  Western    Union 83J4  83 

Elec.     Storage    Bty.  .  .    55  533<J  Westinghouse    74  70 

Elec.    Stor.    Bty.,    pf.    30*  30*  W'estingho-.ise.  pfd U9]i*  119'4* 

*Last    price    quoted. 


Febri'aky  3,  1912. 
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Personal. 


Mr.  A.  F.  Blossey  has  resigned  lii>  position  as  superin- 
tendent of  the  Alton  (111.)  Gas  &  Electric  Company. 

Mr.  L.  E.  Butler,  of  Evansville,  Ind.,  has  succeeded  Mr. 
Elmer  E.  trawford  as  manager  of  the  Sterling  (111.)  Ga> 
&   Electric   Liglit   Company. 

Mr.  B.  G.  Tremaine,  vice-president  of  the  National  Elec- 
tric Lamp  Company,  of  Cleveland,  Ohio,  has  l)ecn  elected 
a  director  of  the  Cities  Service  Company. 

Mr.  J.  Brodie  Smith  has  withdrawn  his  resignation  from 
the  Manchester  Traction,  Light  &  Power  Coinpany  and 
will  remain  as  vice-president  and  general  manager. 

Mr.  George  H.  McCormack  has  resigned  his  position  as 
.sales  manager  and  treasurer  of  the  Opalux  Company,  New 
York,  to  take  effect  Feb.  10,  1912,  in  order  to  enter  another 
line  of  business. 

Messrs.  Edward  Quillan  and  C.  T.  Bowman  have  been 
transferred  from  the  commercial  department  of  the  Easton 
(Pa.)  Gas  &  Electric  Company  to  the  corresponding  depart- 
ment of  the  Knoxville  Gas  Company. 

Mr.  C.  E.  A.  Carr,  formerly  general  manager  of  the 
Quebec  Railway,  Light  &  Power  Company,  Quel)ec,  Can- 
ada, has  accepted  the  position  of  general  manager  of  the 
New  Orleans  Southern  &  Grand  Isle  Railway. 

Mr.  Godfrey  H.  Atkin,  of  Chicago,  addressed  The  Mil- 
waukee Electric  Railway  &  Light  Company  Section  of  the 
National  Electric  Light  Association,  Jan.  25,  on  the  sub- 
ject of  "The  Electric  Vehicle  as  a  Factor  in  the  Central- 
Station    I'usiness." 

Mr.  Charles  E.  Fahrney,  formerly  superintendent  of  the 
Ottumwa  (la.)  Railway  &  Light  Company,  has  been  made 
manager  of  the  company,  succeeding  Mr.  W.  F.  Raber, 
now  manager  of  the  Pueblo  (Col.)  &  Suburl)an  Traction 
&   Lighting  Company. 

Mr.  Alten  S.  Miller,  formerly  president  and  general  man- 
ager of  the  Union  Electric  Light  &  Power  Company,  St. 
Louis,  and  a  member  of  the  consulting  tngineering  firm  oi 
Humphreys  &  Miller,  Inc.,  has  been  elected  president  of 
the  Hyattsville  (Md.)  Gas  &  Electric  Company. 

Mr.  George  T.  Hanchett,  who  for  many  years  engaged 
in  practice  as  a  consulting  electrical  engineer  in  New  York 
City,  has  retired  from  that  line  of  work  to  become  con- 
sulting engineer  of  the  United  States  Motor  Company,  the 
New  York  office  of  which  is  at  3  West  Sixty-first  Street. 

Mr.  E.  Eysenbach  has  resigned  as  vice-president  and 
general  manager  of  the  Consolidated  Gas  Company,  which 
controls  the  electric-lighting  business  in  Long  Branch,  N.  J. 
A  dinner  was  tendered  to  Mr.  Eysenbach  and  his  successor, 
Mr.  Fred  R.  Cutcheon,  by  the  officers  and  employees  of  the 
company  on  Jan.  20. 

Mr.  William  Stewart,  who  has  been  connected  with  the 
Washington,  Baltimore  &  Annapolis  Electric  Railroad,  Bal- 
timore, Md.,  as  secretary  to  the  general  manager,  has  been 
elected  secretary  and  treasurer  of  the  Newport  News  &  Old 
Point  Railway  &  Electric  Company.  Mr.  Stewart's  head- 
quarters will  be  at  Hampton,  Va. 

Mr.  Mortimer  Silverman  has  resigned  his  position  as 
electrical  engineer  of  the  Western  New  York  &  Pennsyl- 
vania Traction  Company,  Olean,  N.  Y.,  which  interests  also 
control  the  Olean  Electric  Light  &  Power  Company,  and 
has  accepted  that  of  electrical  engineer  of  the  Fort  Dodge. 
Des  Moines  &  Southern  Railroad,  with  office  at  Boone,  la. 

Mr.  M.  N.  Webster,  of  the  St.  Paul  Gas  Light  Company, 
gave  a  talk  on  flaming-arc  lamps  on  Jan.  22  before  the  St. 
Paul  Gas  Light  Section  of  the  National  Electric  Light  .As- 
sociation. St.  Paul,  which  has  just  completed  installing  300 
long-hour-burning  inclosed  flaming  arc  lamps,  claims  to 
be  the  first  city  in  this  country  to  adopt  this  type  for  gen- 
eral street  lighting. 

Mr.  B.  H.  Gardner  has  resigned  his  position  as  contract 
agent  of  the  Dayton  (Ohio)  Power  &  Light  Company  to 
become  sales  manager  of  the  United  Electric  Light  & 
Water  Company,  Waterbury,  Conn.  Mr.  Gardner's  suc- 
cessor will  be  Mr.  J.  C.  Matthieu.  who  has  been  motor- 
service  engineer  with  the  Dayton  Power  tl-  Light  Company 
for  about  two  years. 


Mr.  George  J.  Henry,  Jr.,  who  has  been  eighteen  years 
with  the  I'elton  Water  VVheel  Company,  of  San  Francisco 
and  New  York,  during  the  last  ten  of  which  he  has  been 
the  company's  chief  engineer  and  during  the  past  si.K  chief 
engineer  and  sales  manager,  has  resigned  to  open  an  en- 
gineering office  in  the  Rialto  Building,  San  Francisco.  Mr. 
Henry  will  engage  in  work  of  every  kind  relating  to  the 
design  and  equipment  of  hydraulic  plants. 

Mr.  F.  A.  Swan,  of  the  Swan  F^lectric  Company,  3J  Pearl 
Street,  Boston,  .Mass.,  ha.«>  dedicated  to  the  public  a  number 
of  electrical  patents,  and  alsf)  applications  for  further  pat- 
ents. The  patents  are  six  in  number,  issued  in  1908,  1909 
and  19 10.  and  relate  to  electrical  fittings  and  strain  reliefs 
for  fittings.  The  applications,  five  in  number,  were  filed  in 
1909  and  1910  and  relate  to  strain  reliefs,  rosettes,  pendent 
lamp  socket  and  cord  adjuster.  The  act  of  dedication  is 
dated  Dec.  30,   n>i  1. 

Mr.  Fred  G.  Dustin,  chief  electrical  inspector  of  the 
Minneapolis  Department  of  Buildings,  was  one  of  the 
organizers  of  the  Minneapolis  Electric  Club,  whose  plan  of 
monthly  meetings  and  other  of  its  methods  have  been 
adopted  in  several  cities  in  the  Northwest.  Mr.  Dustin  is 
president  of  the  club  and  is  also  at  the  head  of  the  North- 
western Electrical  Show  Association,  which  will  hold  a 
co-operative  electrical  show^  in  Minneapolis  in  March.  As 
chief  inspector  for  Minneapolis,  Mr.  Dustin  is  also  past- 
president  f)f  the  Western  .Association  of  Electrical  In- 
spectors. 

Prof.  Elihu  Thomson  (Ulixered  a  lecture  on  Jan.  23  be- 
fore the  Schenectady  Section  of  the  .\merican  Institute  of 
Electrical  Engineers  entitled  "A  Hunt  for  a  Great  Meteor 
and  Its  Lesson."  Prof.  Thomson  described  in  detail  a  great 
crater  near  Canyon  Diablo  in  .Arizona,  about  three-quarters 
of  a  mile  in  diameter  and  over  600  ft.  deep,  which  was  made 
by  a  meteor  that  struck  the  earth  some  thousands  of  years 
ago.  From  an  examination  of  this  meteor,  Prof.  Thomson 
found  facts  which,  he  believes,  indicate  that  the  moon  spots 
are  not  of  volcanic  origin,  as  held  by  some  astronomers, 
but  are  due  to  the  impacts  of  meteors. 

Mr.  Williston  Fish,  long  assistant  to  President  John  M. 
Ivoach  of  the  Chicago  Railways  Company,  has  been  elected 
a  director  and  vice-president  of  the  company.  Mr.  Fish 
graduated  from  the  United  States  Military  .Academy  at 
West  Point  in  1881.  After  serving  in  the  army  for  several 
years  he  studied  law  and  was  admitted  to  the  bar  in  Chicago 
in  1893.  He  became  interested  in  street-railway  enterprises 
first  as  a  legal  adviser,  and  for  a  number  of  years  has  been 
connected  with  the  Chicago  Union  Traction  Company  and 
its  successor.  Mr.  Fish  has  a  taste  for  literature,  and  one 
of  his  pieces,  "A  Last  Will,"  has  been  widely  read  and 
greatly  admired  for  its  beautiful  imagery. 

Mr.  Roy  Mason,  well  known  in  newspaper  and  publish- 
ing circles,  has  been  appointed  advertising  manager  of  the 
Crocker-Wheeler  Company,  of  Ampere,  N.  J.  Mr.  Mason 
graduated  from  Yale  College  in  1902,  receiving  the  degree 
of  Bachelor  of  Arts,  after  which  he  spent  a  year  in  a  ranch- 
ing venture  in  Vera  Cruz.  He  began  his  literary  career  in 
1903  as  a  reporter  on  the  New  York  Sun,  resigning  early 
in  1905  to  become  advertising  manager  for  D.  .Appleton  & 
Company.  In  1907-8  he  was  in  charge  of  the  financial 
advertising  department  of  the  New  York  Times.  Later  he 
was  in  the  advertising  and  publicity  department  of  Every- 
body's Magazine.  He  also  served  in  1911  as  one  of  the 
editors  of  the  "Photographic  History  of  the  Civil  War," 
pulished  by  the  Review  of  Reviews  Company.  Mr.  Mason 
is  the  author  of  a  novel  entitled  "When  I  .Am  Rich."  pub- 
lished by  G.  W.   Dillingham  &  Company. 

Mr.  J.  Warren  Young  has  resigned  a»  chief  signal  in- 
spector of  the  Erie  Railroad  Company  to  take  a  position 
with  the  Kerite  Insulated  Wire  &  Cable  Company,  30 
Church  Street,  New  York  City.  Mr.  Young  was  born  in 
New  Y'ork  City  on  Nov.  3.  1877,  and  after  receiving  a  pub- 
lic school  education  entered  the  service  of  the  Central  Rail- 
road of  New  Jersey  in  April,  1896,  as  signal  maintainer's 
helper,  remaining  with  that  company  until  November,  1899, 
when  he  resigned  to  take  a  position  with  the  Delaware, 
Lackawanna  &  Western  Railroad  as  maintainer  and  in- 
spector of  signals.     Later  he  went  with  the  New  York,  Sus- 
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HiiiliaiiiKi  \'  Wc^tiTn  Uailiw.iil  ic  laUi-  cliaiKi"  "I  H^  -in";'' 
\vi>rk.  Ill  SiptrmluT,  nxM.  I't'  was  ap|>oiiitc(l  suiKTvisor  ot 
sij^naU  ol  llu-  liriiimal  ilivisioii  of  the  Krie  Railroad,  and 
ill  NoviiiiluT,  11)05.  was  appointed  si^tial  inspector  in  the 
siKiial  inyiufir's  otlici-,  which  position  lie  luld  until  Jan.  I, 
1007,  when  lie  was  promoted  to  the  pt)sition  of  ciiief  si^nai 
inspector.  Mr.  Youiijl;  has  been  a  nuniher  of  the  Railway 
Signal  Association  for  ten  years  and  for  the  past  five  years 
has  served  on  Coniniittee  No.  o  (wires  and  cables)  of  the 
association. 

Mr.  Waldo  Arnold  Layman,  general  manager  of  the 
\\ai.;nii  I'Kctric  ManiiUu  tiiring  (."onipany,  St.  Louis,  since 
\')Oj,  and  vice-president  since  H)o8,  has  been  elected  jiresi- 
ilent  of  the  company  to  succeed  Mr.  S.  M.  Dodd,  who  has 
been  chosen  chairman  of  the  board  of  directors.  Mr.  Lay- 
man graduated  from  the  Rose  Polytechnic  Institute  witii 
the  degree  of  U.S.  in  1892  at  the  age  of  twenty-three.  He 
was  given  the  degree  of  M.S.  in  i8<>4  and  the  degree  of  V..V.. 
ill  i8i)c>  by  the  same  college.  Previous  to  graduation  Mr. 
Layman  served  on  the  editorial  stalls  of  the  Terre  Haute 
(liul.")  I^aily  Express,  the  Terre  Haute  Satunfay  Evcniiifj 
Mil':!,  a  monthly  college  paper  and  the  college  year  book  at 
llie  Rose  I'olytechnic  Institute.  Shortly  after  graduation 
in  i8q2  he  entered  the  employ  of  the  company  of  which  lie 
is  now  iiresident  as  a  utility  man  in  testing  and  drafting 
work.  In  1894  he  became  assistant  superintendent  and  in 
u^ia'^  the  position  of  assistant  general  manager  of  the  com- 
pany was  given  to  him.  In  1900  he  became  treasurer  and 
was  later  made  general  manager,  vice-president  and  jiresi- 
dent  as  noted  above.  Mr.  Layman  has  served  as  president 
of  the  Engineers'  Club  of  St.  Louis  and  the  St.  Louis 
Metal  Trades  Association  and  is  a  member  of  a  large 
mnnber  of  St.  Louis  clubs.  He  has  been  a  member  of  the 
.\mcrican    Institute   of   Electrical    Engineers    since    igoo. 

Mr.  J.  N.  Shannahan  has  resigned  as  railway  manager  of 
the  operating  department  of  J.  G.  White  &  Company,  New 
York,  to  become  vice-president  and  general  manager  of  the 
Newport  News  &  Old  Point  Railway  &  Electric  Company, 
Newport  News,  Va.,  w-hich  has  been  taken  over  by 
Allen  &  Peck,  Inc.  Mr.  Shannahan  will  also  represent 
Allen  &  Peck  in  the  Southern  territory,  with  Old  Point  as 
a  center.  Before  becoming  connected  with  J.  G.  White 
&  Company,  Inc.,  Mr.  Shannahan  was  vice-president  and 
general  manager  of  the  Washington,  Baltimore  &  Annapo- 
lis Electric  Railway.  Mr.  Shannahan  is  a  native  of  Troy. 
N.  Y.,  where  he  was  born  in  1872.  He  was  graduated  from 
the  Rensselaer  Polytechnic  Institute  in  1894  as  civil  engi- 
neer. After  a  short  connection  with  the  Watervliet  arsenal 
of  the  government  he  entered  the  service  of  the  New  York 
Central  &  Hudson  River  Railroad  in  the  signal  department, 
and  on  July  1,^1895,  was  appointed  inspector  of  signals  on 
the  western  division  of  that  company.  In  1899  he  accepted 
the  position  of  chief  engineer  of  the  Fonda,  Johnstown  & 
Gloversville  Railroad,  and  in  1903  was  made  general  super- 
intendent of  the  company,  with  jurisdiction  over  the  com- 
pany's steam  and  electric  properties.  At  the  same  time  he 
was  general  manager  of  the  Edison  Electric  Light  &  Power 
Company  at  Amsterdam,  N.  Y.  In  1904  he  was  also  elected 
president  of  the  Adirondack  Lakes  Traction  Company.  On 
July  I,  1907,  he  severed  all  these  business  connections  to 
become  vice-president  and  general  manager  of  the  Wash- 
ington, Baltimore  &  Annapolis  Electric  Railway.  While 
connected  with  the  New  York  State  properties  Mr.  Shanna- 
han was  elected  president  of  the  Street  Railway  Asso.iation 
of  the  State  of  New  York  and  occupied  this  office  during 
the  year  1906-7.  During  the  years  of  1907-8  and  1908-9 
he  served  as  chairman  of  the  committee  on  interurban  rules 
of  the  American  Railway  Transportation  &  Traffic  Asso- 
ciation, and  at  the  last  annual  meeting  was  elected  first 
vice-president  of  that  organization. 

Mr.  Frank  F.  Fowle,  of  Chicago,  will  join  the  stafif  of  the 
Electrical  World  on  Feb.  15  as  associate  editor.  Mr.  Fowle 
graduated  from  the  electrical  engineering  course  of  the 
Massachusetts  Institute  of  Technology  in  1899.  From 
1899  to  1903  Mr.  Fowle  held  the  position  of  assistant  en- 
gineer in  the  long-distance  department  of  the  American 
Bell  Telephone  Company,  during  which  time  he  made  theo- 
retical and  experimental  investigations  relating  to  telephonic 
transmission,    designed    power   plants    for   toll    offices,    con- 


diuliij  commercial  tests  of  motors,  generators,  dyiiaiinjlors, 
oil  <  ngines,  etc.,  and  did  e.xtensivc  work  in  ccjnnection  with 
the  devebipnieiit  and  application  of  the  Pupin  system  of 
loading,  brom  1903  to  H)o(>  he  held  the  position  of  spe- 
cial agent  of  the  railway  department,  his  work  consisting  in 
introducing  the  railway  composite  system  among  the  steam 
lailroads  and  acting  in  an  advisory  (.ipacily  to  steam  r(jad.s 
in  matters  relating  to  telephone  operation  and  construc- 
ti(jn,  the  preparation  of  plans  and  specifications,  analyses  of 
costs  and  rate  systems,  the  development  of  special  equip- 
ment for  railway  telephone  service,  etc.  From  1906  to 
1908  he  held  the  position  of  manager  of  the  long-distance 
system  in  the  Chicago  Bell  territory,  during  which  he  gave 
particular  attention  to  problems  of  organization,  traffic 
and  maintenance.  From  1908  until  the  present  Mr.  Fowle 
has  jiractised  in  Chicago  as  a  consulting  electrical  engineer, 
his  activities  extending  over  a  wide  range  of  work,  includ- 
ing appearance  before  the  Wisconsin  Public  Service  Com- 
mission as  an  expert  on  central-station  rates  and  service, 
the  analysis  of  isolated  plant  economy,  investigation  of 
electrolysis  of  water  mains,  appraisal  of  telephone  prop- 
erties, investigation  of  disturbance  to  telephone  lines  from 
high-tension  currents,  theoretical  and  experimental  study 
of  composite  conductors,  assistance  in  the  development  of 
an  evaporative  type  of  condenser  for  steam-power  plants, 
reports  on  street  lighting  and  on  central-station  service, 
etc.  Mr.  Fowle  has  contributed  largely  to  the  proceedings 
iif  engineering  societies  and  to  the  technical  press,  his 
l)a])ers  and  articles,  as  a  rule,  giving  the  result  of  original 
investigations   and   studies. 


Obituary. 


Mr.  Edwin  Hawley,  well  known  in  financial  and  railroad 
circles,  died  at  his  home  in  New  York  City  on  Feb.  i  from 
heart  disease.  Mr.  Hawley  was  born  in  Chatham,  N.  Y.,  in 
1850,  and  since  the  death  of  Edward  Harriman  was  looked 
upon  as  the  foremost  railroad  reconstructor  of  the  country. 
His  activities  were  not  devoted  entirely  to  railroads,  how- 
ever. Until  very  recently  he  was  president  of  the  Great 
Western  Power  Company,  the  California  Electric  Gener- 
ating Company,  and  also  of  the  Western  Power  Company, 
as  well  as  vice-president  of  the  U.  S.  Light  &  Heating 
Company.  In  addition  to  these  lighting  properties  Mr. 
Hawley  was  interested  in  electric  railways,  notably  the  In- 
terborough  Rapid  Transit  Company  and  the  Interborough- 
Metropolitan  Company.  He  was  a  member  of  the  firm  of 
Hawley  &  Davis,  New  York. 

Mr.  George  Schuyler  Davis  died  in  Cleveland,  Ohio,  on 
Jan.  24,  1912.  Mr.  Davis  was  well  known  in  electric  rail- 
way circles  throughout  the  country  by  reason  of  his  con- 
nection with  various  electric  railway  publications,  being  at 
the  time  of  his  death  editor  of  Electric  Traction  Weekly, 
of  Chicago,  111.  He  was  born  in  Wellington,  Ohio,  Aug.  28, 
1875,  and  soon  after  his  parents  moved  to  Cleveland,  where 
all  of  his  life,  with  the  exception  of  a  few  years,  was  spent. 
His  early  education  was  received  in  the  Cleveland  public 
schools.  In  1894  he  entered  the  employ  of  the  Cycling 
Gazette,  of  Cleveland,  and  he  continued  with  that  publica- 
tion in  an  editorial  capacity  until  1900.  He  then  became 
associated  with  several  of  the  leading  automobile  papers  as 
Cleveland  representative.  About  this  time  he  also  became 
regular  correspondent  to  a  number  of  technical  publications, 
including  the  Street  Railway  Journal,  of  New  York  City. 
This  was  the  time  of  the  great  development  of  the  electric 
railways  in  the  Middle  West,  particularly  in  Ohio.  This 
industry  demanded  more  and  more  of  Mr.  Davis'  time  and 
efforts  and  in  the  fall  of  1907  he  became  financially  inter- 
ested in  Electric  Traction  Weekly,  with  which  he  was  ever 
since  identified  in  an  editx)rial  as  well  as  a  business  way. 
At  first  he  was  associate  editor,  but  for  several  years  he 
had  directed  the  affairs  of  the  paper  as'  editor.  He  was 
also  vice-president  and  secretary  of  the  Kenfield-Davis 
Publishing  Company.  Mr.  Davis  was  one  of  the  charter 
members  of  the  Central  Electric  Railway  Association  and 
an  associate  member  of  the  American  Electric  Railway 
Engineering  Association. 
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Construction. 


ASHLAND,  ALA.— Tlic  Ashland  (Jil  Mill  &  Fcililizcr  Co.  is  planning 
to  install  an  electric-light   plant. 

LITTLE  ROCK,  .\RK.— The  Arkansas  Valley  Inter.  Ry.  ("o.  has 
awarded  the  contract  for  construction  of  a  substation  in  Rocky  Ford  to 
the  Rocky  Mountain  Cement  Co. 

UAKKRSF1P:LD,  CAL.— The  Southern  Sierras  Pwr.  Co.  contemplates 
extending  its  transmission   line   from   Randsburg  to  Barstow,  Cal. 

CORONA,  CAL.— The  Pacific  Lt.  &  Pwr.  Co.,  Los  Angeles,  Cal.,  has 
ajiplied  to  the  City  Trustees  for  a  franchise  to  erect  transmission  lines 
and   conduits    for  the   distribution   of   electricity   in   the   city. 

CORONA,  CAL. — Application  has  been  made  to  the  City  Trustees  by 
the  Southern  Sierras  Pwr.  Co.  for  a  franchise  to  erect  a  transmission 
line  through  the  city  in  order  that  it  may  reach  the  pumping  plants 
of  the  National  Orange  Co.  on  Orange  Heights  and  the  Temescal  Wtr. 
Co.   in   the   canyon. 

EL  CKNTRO,  C:.\L.— The  property  of  the  People's  Lt.  &  Power  Co. 
has  been  acquired  by  the  ITolton  Pwr.  Co.,  which  is  planning  extensions 
to  its  transmission  lines. 

FRESNO,  CAL. — Preliminary  arrangements  are  being  made  for  the 
erection  of  the  double-tower  transmission  line  from  Big  Creek  to  Los 
Angeles  by  the  San  Joaquin  Lt.  &  Pwr.  Co. 

GLENDALE,  CAL. — Application  has  been  made  to  the  City  Council 
by  E.  D.  Goode,  of  San  Fernando,  Cal.,  for  a  franchise  for  an  electric 
railway  to  connect  Glendale  with  Griffith  Park. 

HEMET,  CAL— The  Sierras  El.  Lt.  &  Pwr.  Co.  has  applied  for  a 
50-year  franchise  to  erect  and  operate  an  electric  light  and  power  sys- 
tem here.  The  company,  it  is  said,  has  submitted  a  proposition  to  W.  F. 
Whittier  to  purchase  the  electric  plant  owned  by  the  Hemet  Milling  & 
Pwr.  Co. 

LOS  ANGELES,  CAL.— The  Pacific  Lt.  &  Pwr.  Co.  has  taken  out  a 
permit   to  build   an   addition   to  its  plant   on   Central  Avenue. 

MODESTO,  CAL. — The  Board  of  County  Supervisors  has  granted  the 
Sierra  &  San  Francisco  Pwr.  Co.  a  franchise  to  erect  and  maintain  an 
electric  transmission  line  in  certain  parts  of  Stanislaus  County. 

MONTEREY,  CAL.— The  Monterey  &  San  Joaquin  Ry.  Co.  has  been 
organized  to  take  over  the  railway  of  the  Monterey  &  Del  Monte  Heights 
Ry.  Co.,  3  miles  in  length,  and  extend  it  into  the  San  Joaquin  Valley. 
William   Sandholdt  and  T.  A.  Work  are  interested. 

NEVADA  CITY,  CAL.— The  City  Trustees  have  decided  to  ask  the 
Pacific  Gas  &  El.  Co.  to  place  a  valuation  on  its  power  house  at  Rome, 
which  has  been  dismantled  and  abandoned  by  the  company,  with  a  view  of 
establishing  a  municipal  electric  plant.  It  is  proposed  to  submit  a  propo- 
sition to  the  trustees  of  Grass  Valley  for  joint  ownership  of  the  plant 
to  supply   electricity  to  both  cities. 

PASADENA,  CALL. — An  electrolier  lighting  system  will  be  installed  on 
South  Orange  Avenue,  at  a  cost   of  about  $34,000. 

PASADENA,  CAL. — The  Southern  Pacific  Co.  has  applied  to  the  City 
Council  for  a  franchise  to  equip  its  system  for  electrical  operation  from 
the   Southern    Pacific   depot   to   the   city   limits. 

PLYMOUTH,  C.\L. — An  electric  plant  is  being  installed  at  the  Empire 
and  Pacific  Mines.     J.   F.  Parks  is  superintendent. 

PORTERVILLE,  CAL. — Right-of-way  is  being  secured  for  the  pro- 
posed tower  transmission  line  of  the  Pacific  Lt.  &  Pwr.  Co.,  of  Los 
Angeles,  from  its  plants  on  Deer  Creek,  east  of  Porterville,  to  Lxis 
Angeles,  a  distance  of  280  miles.  A  branch  line  will  be  erected  later 
from  this  city  to  Fresno.  The  cost  of  the  proposed  line  is  estimated  at 
$1,000,000. 

SAN  BERNARDINO,  CAL. — A  movement  is  on  foot  among  the 
Mojave  River  valley  towns  to  induce  the  Southern  Sierras  Power  Com- 
pany to  erect  a  branch  line  from  its  main  transmission  line,  either  at 
Ilinkley  or  Victorville,  making  a  loop  among  the  river  points  to  provide 
electricity   to   operate  the   pumping   plants   and   for  lamps. 

SAN  FRANCISCO,  CAL. — The  contract  for  construction  of  an  ad- 
ministration building,  power  plant  and  laundry  for  the  Odd  Fellows' 
Home,  near   San  Jose,   has  been  awarded  to  J.   C.   Hurley,   at  $17,904. 

SAN  JOSE,  CAL. — Bids  have  been  called  for  by  the  Market  Street  Im- 
provement Association  for  96  electroliers  for  street  lighting  on  Market 
Street. 

SANTA  ROSA,  CAL.— The  California  Tel.  &  Lt.  Co.,  which  owns 
the  Russian  River  Lt.  &  Pwr.  Co.  and  the  Sonoma  Valley  Lt.  &  Pwr. 
Co.,  has  completed  arrangements  with  the  Pacific  Gas  &  El.  Co.,  of 
San  Francisco,  for  electricity  to  be  distributed  throughout  Sonoma 
County.  Surveys  will  be  made  at  once  by  the  California  Tel.  &  Lt.  Co. 
for  large  extensions  to  both  its  light  and  telephone  systems.  Fred  L. 
Wright  is  president   of  the   California  company. 

STOCKTON,  CAL. — The  City  Council  has  passed  a  resolution  calling 
for  a  bond  election  for  the  new  electrolier-lighting  system.  C.  L. 
Corey  has  been  engaged  as  consulting  engineer  to  prepare  plans  for  the 
lighting  system. 

STOCKTON,  CAL.— The  Stockton  &  Southern  R.  R.  Co.  has  awarded 
a  contract  for  the  construction  of  its  railway  from  Stockton  to  Turlock, 
via  Modesto  and  Ceres,  a  distance  of  50  miles,  to  the  Daae  Construction 
Co.,  Sacramento.     J.  H.  Wallace,  Stockton,  is  chief  engineer. 


VALLEJO,  CAL.— Surveys  are  being  made  by  the  Great  Western 
Pwr.  Co.  for  the  erection  of  a  transmission  line  through  the  center  of 
Solano  County,  starting  from  Rio  Vista,  where  the  line  will  cross  the 
Sacramento  River,  and  continuing  through  Suisin  and  across  Green  X'alley 
to  Napa,  Petaluma  and  Santa  Rosa. 

YUB.\  CITY,  CAL.— The  Pacific  Gas  &  El.  Co.  is  extending  its  trans 
mission  lines  through  the  southern  part  of  Sutter  County.  Electricity 
will  be  furnished  to  the  towns  of  O'Bannion,  Tudor,  Oswald  and  llarkey 
and  intervening  territory. 

BOULDER,  COL. — Preliminary  estimates  have  been  submitted  by 
Prof.  Evans,  of  the  electrical  engineering  department  of  the  State  Uni- 
versity, to  the  City  Council  on  the  proposed  municipal  electric-light  plant. 
The  cost  of  the  plant  is  estimated  at  about  $78,000  and  the  cost  of  mainte- 
nance is  placed  at  about  $14,600  per  year. 

GR.XND  JUNCTION,  COL. — Arrangements  are  being  made  for  the 
construction  of  an  interurban  railway  across  the  Grand  River  to  the 
Redlands  and  thence  7  miles  to  the  National  Monument  Park.  Enos 
Miller  and  others  are  interested. 

P.XONIA,  COL. — A  new  100-kw  alternating-current  generator  and 
engine  will  be  installed  in  the  municipal  electric-light  plant  about 
.'\pril  1.  A  day  service  will  be  established  about  March  1.  Series  tungs- 
ten street  lamps  are  now  being  erected.     W.  R.  Jewell  is  superintendent. 

ZF.Pin'R  HILLS,  FLA. — Plans  are  being  considered  for  the  installa- 
tion of  a  new  electric-light  plant  here.      Francisco  &   Son   are  interested. 

AMKRICUS,  GA.— The  Americus  Gas  &  El.  Co.  has  applied  to  the 
Georgia  Railroad  Commission  for  permission  to  issue  $250,000  in  capital 
stock  and  $300,000  in  bonds  for  extensions  and  improvements. 

ATLANTA,  GA.— The  Atlanta  &  West  Point  R.  R.  Co.  will  soon  place 
the  contract  for  equipment  for  a  telephone  system  for  train  dispatching, 
to  cost  about  $30,000. 

.■\TL.'\NT.\,  GA. — The  Merchants'  Co.  is  being  organized  for  the  pur- 
jjose  of  installing  a  200-kw  electric-light  plant  to  supply  electricity  for 
four  large  department  stores  and  later  to  supply  electrical  service  to 
others  in  the  vicinity.     The  cost  of  the  plant  is  estimated  at  $30,000. 

ATLANTA,  GA. — The  Central  Georgia  Pwr.  Co.  has  submitted  plans 
to  the  city  electrician  for  the  proposed  substation  to  be  erected  in 
Atlanta,  at  a  cost  of  $85,000.  For  the  present  the  company,  it  is  said, 
will  sell  power  to  large  consumers  only.  W.  J.  Massee,  of  Macon,  is 
president. 

CARROLLTON,  (JA.— S.  D.  Brown,  Carrollton,  would  like  to  receive 
prices  on  a  2S0-kw,  three-phase,  60-cycle,  220-volt  second-hand,  direct- 
connected   generating   unit. 

COLUMBUS,  GA. — The  Columbus  R.  R.  Co.  contemplates  extending 
its  electric  system.     John  S.  Bleecker  is  manager. 

DALTON,  GA. — The  city  is  now  securing  prices  for  the  installation 
of  another  unit  in  the  municipal  electric-light  plant  and  is  also  negoti- 
ating with  the  Eastern  Tennessee  Pwr.  Co.,  Parksville,  Tenn.,  and  the 
North  Georgia  El.  Co.,  Gainesville,  to  deliver  energy  at  the  city  switch- 
board for  the  street  and  commercial  lighting  on  a  long-term  contract.  An 
additional  unit  will  be  installed  even  if  the  contract  is  made,  as  the 
city  pumping  station  is  operated  by  electric  motors.  C.  C.  McCamy  is 
general  superintendent. 

HELENA,  GA. — The  Council  has  awarded  the  contract  for  the  con- 
struction of  the  municipal  electric-light  plant  to  J.  B.  McCrary  &  Co., 
of   Atlanta,   Ga. 

LA  GRANGE,  GA. — The  Chamber  of  Commerce  of  La  Grange  is  con- 
sidering plans  for  the  construction  of  an  electric  railway  between  West 
Point  and  Lanett,  Ala.,  southwest  of  La  Grange,  and  to  Hogansville  and 
Newman,  to  the  northeast. 

MACON,  GA.— Bids  will  be  received  by  W.  H.  Fetner,  chairman  Board 
of  Water  Commissioners,  until  Feb.  21  for  furnishing  two  75-hp.  three- 
phase,  60-cycle,  550-volt  induction  motors,  for  direct  connection  with  com- 
pensators for  starting  same;  two  SOO-hp,  6600-volt,  three-phase,  60-cycle  in- 
duction motors  for  direct  connection  with  controllers  for  starting  same: 
four  40-kva,  6600-5S0-volt,  three-phase,  60-cycle,  oil-cooled  transformers; 
switchboard;  low-service,  single-stage  centrifugal  pumps,  each  to  be  direct- 
connected  to  electric  motor,  each  pump  to  have  a  capacity  of  4500  gal.  per 
minute;  two  high-service  multi-stage  turbine  pumps,  each  to  be  direct- 
connected  to  an  electric  motor,  each  pump  to  have  a  capacity  of  4500 
gal.  per  minute;  145  fire  hydrants;  4  24-in.,  10  20-in.,  2  14-in.,  2  16-in., 
15  12-in.,  11  10-in.,  25  8-in.  and  124  6-in.  iron-body,  bronze-mounted  gate 
valves. 

BOISE,  IDAHO.— The  Mountain  States  Tel.  &  Teleg.  Co.  is  planning 
to  make  improvements  to  its  local  system,  to  cost  about  $300,000. 

CANTON,  ILL. — The  Canton  Gas  &  El.  Co.  is  contemplating  enlarging 
its  plant,  at  a  cost  of  $50,000,  this  year. 

CENTRALIA,  ILL. — A  committee  has  been  appointed  by  the  Com- 
mercial Club  to  raise  $20,000  for  the  purpose  of  building  an  electric  rail- 
way from  Centralia  to  No.  5  Mine  and  the  terminal  yards  of  the  Illinois 
Central  Railroad.  C.  A.  Glore,  F.  Kohl,  E.  A.  Hartman  and  others 
are   members    of   the    committee. 

CHAMPAIGN,  ILL. — The  University  of  Illinois  has  awarded  a  con- 
tract to  the  Urbana  &  Champaign  Ry.,  Gas  &  El.  Co.  to  furnish  elec- 
tricity to  light   the  university. 

EAST  ST.  LOUIS,  ILL.— The  East  St.  Louis  &  Suburban  Ry.  Co.  has 
notified  the   City  Council  that  it  will  apply  for  a  franchise  to  erect  and 
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inuinliiiii    clrctiK     ti  iiiittiiiKiiion     linrx    mi     Iwriily  tliird    Street     from     Mil- 
»oiiri  Avenue  to  HonJ  .Avenue. 

LA  S.M.I. K,  II. 1.. —  Uids  will  l)e  leieiveil  liy  the  tity  Council  iinlii 
I'eb.  6  lor  et|ui|iineiit  for  the  inuiiicipal  electric-liKlitinK  |>lai)t  ait  foliowH: 
One  alternatinK-cnrreiit,  tliree-plui>e,  OO-cycIc  Ki^iin 'ilor,  one  exciter, 
tluec  JS'kva  conHtnnl-cnrreiit  reKulatinK  ttunsforniers  to  snp|ily  70  flainiiiK' 
arc  lamps  of  lOainp  ratinK;  one  ttenerator  uiul  exciter  Hwilclihoaril  cun- 
tainiiiK  automatic  oil  switrli,  three  nIternatinK-current  amnielcrs,  alter- 
naliuKcnrrent  viiltmeter  with  pluK  receptacle  ami  potential  trans- 
formers,  lieM  ilischarKe  switch,  combination  gctierator  and  exciter  rheo- 
stat operatini;  mechanism,  etc.;  one  standard  arc  lamp  switchboaid  for 
three  circuits  and  125  alternating-current  fl.iminK-arc  lamps  of  10  amp. 
tncludiiiK  alisohite  cut-out. 

l.rrCIII''"IKI.l),  1I.L.--The  City  Council  has  voted  to  enter  into  a  con- 
tract with  the  United  Cias  &  KI.  Co.  for  lighting  the  streets  of  the  city 
for  a  period  of  five  years.  The  company  contemplatos  the  installation  of 
additional   boilers. 

l"()LI".\X,  INI). — The  citi/.ens  are  contein|)latinK  the  installation  of  an 
electric-light  system  here.  A  proposition  has  been  submitted  to  the 
City  Council  of  Frankfort  asking  that  city  to  supply  electricity  from  its 
muiiicipal  electric  plant  to  operate  the  systetn.  The  town  of  Colfax 
offers  to  bear  the  expense  of  erecting  the  transmission  line  between 
the   two   places. 

l)EC.\Tl"R,  IN'P. — Contract  has  been  awarded  to  the  Ft.  Wayne  Elec- 
tric Works  for  SO  magnetite  arc  lamps.  Fifty  more  will  he  purchased 
about  .Inly  1.  1912.  M.  J.  Mylott  is  manager  of  the  municipal  electric 
plant. 

I'l.KII.VRT,  TND. — The  erection  of  a  $10,000  power  plant  to  supple- 
ment the  380-hp  steam  and  water  plant  at  the  Elkhart  Bristol  Roard  and 
I'aper  Mill  is  contemplated  by  Cyrus  E.  Fry.  It  is  proposed  to  erect 
a  power  house  at  Christiana  Creek  and  install  a  water-wheel  and  a  12S-k\v 
to  200-kw  generator. 

INDIANAPOLIS,  INI).— The  General  Industrial  Mfg.  Co.,  recently  in- 
corporated with  a  capital  stock  of  $1,000,000  to  manufacture  machinery, 
engines  and  specialties  of  all  kinds,  proposes  to  install  an  electric  plant 
to  operate  its  plant  and  will  dispose  of  its  surplus  energy.  A  large  plant 
will  be  erected  in  this  city.  Thomas  B.  Laycock,  Charles  E.  Coffin,  \V.  J. 
Mooney,   I.   N.   Richie  and   Edward  W.    Bowen  are  incorporators. 

LINTON,  IND. — A  300-kw,  three-phase  Allis-Chalmers  generator, 
direct-connected,  is  being  installed  in  the  municipal  electric-light  plant. 
As  soon  as  completed  a  24-hour  service  will  be  established.  The  com- 
mercial distributing  service  will  be  changed  from  1100  volts  to  2300  volts. 
Extensive  improvements  will  be  made  to  the  street-lighting  system. 
W.  R.  Maddex  is  manager. 

LYNN,  IND. — The  Town  Board  has  decided  to  install  an  electric  plant 
to  supply   electricity  for   lamps  and  motors  for  the  city. 

NEWCASTLE,  IND. — Work  will  begin  on  improvements  to  the  munici- 
pal electric-light  plant  and  water-works  system  as  soon  as  the  weather 
will  permit.  The  work  will  include  the  installation  of  new  pumping  ma- 
chinery, new-  mains  and  considerable  electrical  apparatus.  Plans  were 
prepared  by  Charles   Brassman,   engineer,   Indianapolis,   Ind. 

NEW  HARMONY,  IND. — Plans  are  being  considered  for  the  installa- 
tion of  a  new  street-lighting  system,  using  series  tungsten  lamps,  in 
the  spring.  P.  M.  Whittaker  is  superintendent  of  the  municipal  electric 
plant. 

ALTON,  lA. — Thtf  Council  has  granted  Matthew  Faber,  of  Remsen, 
a  franchise,  subject  to  approval  of  the  voters,  to  install  an  electric-light 
plant   in   Alton. 

ALTOONA,  I.\.— The  Straight  El.  Co.,  of  Altoona,  has  been  granted 
a   franchise   to   build   and   operate  an   electric-light   plant  here. 

.\LTOONA,  lA. — A  franchise  has  been  granted  to  George  T.  Gibson 
to  erect  and  maintain  an  electric-light  plant  here.  Work  will  begin  at 
once  on  the  plant. 

COGGON,  I  A. — Contracts  have  been  awarded  for  the  installation  of  a 
municipal  electric-light  plant  in  Coggon.  It  is  proposed  to  erect  orna- 
mental  street  lamps  on   Main  Street. 

ELDORADO,  lA. — At  a  recent  election  the  voters  approved  a  propo- 
sition to  grant  a  franchise  for  the  installation  of  an  electric-Iiglit  plant 
in  the  city.  A  contract  for  street  lighting  will  probably  be  awarded  in 
the  spring. 

EMERSON,  lA. — .At  an  election  held  Jan.  23  the  proposition  to  es- 
tablish a  municipal  electric-light  plant  w-as  carried.  C.  L.  Drill  is  town 
recorder. 

M.\NSON,  lA. — The  property  of  the  Manson  El.  Lt.  Co.  has  been 
purchased  by  Omer  Healey,  of  Corpus  Christi,  Tex.,  who,  it  is  said,  will 
make   improvements  to   the  plant. 

MITCHELLVILLE,  lA. — George  T.  Gibson  has  been  granted  a  fran- 
chise  to   construct   and   operate   an   electric-light   and   power   plant    here. 

MORNING  SUN,  lA.— The  Council  has  granted  P.  A.  Yohe  a  fran- 
chise  to   build    and   operate    an    electric-light,    power   and   heating    plant. 

ATCHISON,  KAN.— Mayor  C.  D.  Walker  and  the  Council  have  de- 
cided to  establish  a  municipal  electric-light  plant.  The  maximum  rate 
for   electricity   will   be   8   cents   per   kw-hour. 

CLAY  CENTER,  KAN. — Plans  are  being  prepared  for  the  installation 
of  a  new  street-lighting  system  here.  Incandescent  lamps  will  be  used 
in  the  residence  portion  of  the  city  and  arc  lamps  in  the  business 
district.      C.    F.    Rasmussen   is  superintendent   of  the  municipal    plant. 


l..\l  I'l  )|<  I  .\,  l\.\.\'. — The  Emporia  Tel.  Co.  h.is  been  xiaiited  permimtion 
by  the  i'liblic  IJlilitieN  CommiNHion  to  iNRue  $1U0,U00  in  bonds  to  lake 
ii|i  oiitHtandiiiK  indebtedness  and  for  improvements.  Part  of  the  fund, 
It  is  reported,  will  be  nurd  for  the  erection  of  a  new  toll  line  between 
Emporia    and    Topeka. 

MILDUKI),  KAN. — Preparations  ore  beinn  made  for  the  installation 
of   an    independent    clectric-liKht    plant    for    this   town. 

LOUISVILE,  KV. — The  Louisville  Ky.  Co.  is  planninR  to  erect  a 
supplemcntnl  power  plant  to  be  located  on  the  Louisville  &  Portland 
canal  in  the  northwestern  section  of  the  city.  Two  SOO-kw  steam  turbine 
units  will  be  installed  with  necessary  boilers  and  auxiliaries.  1'hc  build- 
ing will  pKjvidc  space  for  two  more  units  of  approximately  10,000  kw. 
.Mternating  current,  three-phase,  2.Scycle,  13,200-volt  current  will  be 
generated  and  distributed  to  the  nine  substations  of  the  company.  Two 
JOOO-kw  rotary  converters  will  be  installed  to  furnish  direct  current 
for   the  electric   railways  in   the  vicinity  of  the  plant. 

MIDDLI-yrC^WN,  K\'. — The  installation  of  a  munici|>al  electric-light 
plant  here   is  under  consideration. 

B.M.TIMOKE,  MD. — The  contract  for  installing  cables  to  transmit 
olectricity  from  the  rew  pumping  station  on  South  3treet  to  the  city 
hall  and  other  munici|-al  buildings  has  been  awarded  to  the  Standard 
Underground    Cable   Co.,    Pittsburgh,    Pa.,    for    $10,915. 

BALTIMORE,  MD.— The  Baltimore  County  El.  Co.  has  petitioned 
the  Public  Service  Commission  for  permission  to  acquire  the  electric 
property  of  the  Baltimore  County  Wtr.  &  El.  Co.,  for  $371,000.  .Albert 
IL   Wehr  is  general  manager  of  the  Baltimore  County  &  El.   Co. 

TOWSON,  MD. — ^Sealcd  proposals  will  be  received  at  the  oflfice  of  the 
County  Commissioners,  Towson,  Md.,  until  Feb.  14  for  furnishing  arc 
and  incandescent  lamps  for  street  lighting  in  Catonsville  and  surrounding 
territory.     E.  Stanton  Bosley  is  chief  clerk. 

GRANBY,  MASS. — A  bill  has  been  presented  to  the  Legislature  which 
provides  for  the  incorporation  of  the  Granby  Wtr.  Co.  for  the  purpose 
of  developing  the  Aldrich  Mills  property  to  generate  electricity  for 
lamps,    heat    and    motors    in    Granby    and    Belchertown. 

MANOMET,  MASS.— The  Plymouth  &  Sandwich  St.  Ry.  Co.  is  plan- 
ning to  build  an  extension  from  Plymouth  to  Sagamore,  a  distance  of  11 
miles,  during  this  year. 

MILFORD,  MASS.— The  Milford  &  Uxbridge  St.  Ry.  Co.  is  planning 
to  extend  its  railway  to   Manchaug  and   East   Douglas. 

WINCIIENDON,    MASS.— The    Winchendon    El.    Lt.    &    Pwr.    Co.    con- 
templates making  some  changes  to  its   plant.     F.   W.   Nourse  is  treasurer. 
GRAND  RAPIDS,   MICH.— The  property  of  the  Grand  Rapids,  Grand 
Haven   &   Muskegon   Ry.    Co.    has   been    purchased   by    the   United    Rys.    & 
Lt.    Co.      Richard    Schaddelee    is    president    of    the    United   company. 

GRAND  R.APIDS,  MICH. — Plans  and  estimates  have  been  submitted 
by  Samuel  A.  Freshney,  manager  of  the  municipal  electric-light  plant, 
for  the  installation  ami  maintenance  of  an  ornamental  street-lighting 
system  in  the  business  district.  The  plan  calls  for  the  installation  of  182 
ornamental  lamp  standards  carrying  five  lamps,  to  cost  about  $120  each, 
making  the  total  cost  $21,840.  The  annual  cost  of  maintenance  is  esti- 
mater  at  $10,082.  It  is  proposed  that  the  merchants  and  property 
holders  shall  pay  for  the  installation  of  the  system  and  the  city  main- 
tain   the   same. 

HOLLAND,  MICH. — The  installation  of  a  new  1000-kva  steam  tur- 
bine and  a  300-hp  boiler  in  the  municipal  electric-light  plant  is  con- 
templated during   the  coming  year.      R.    B.   Champion  is   manager. 

SOUTH  LYON,  MICH.— A  proposition  to  issue  $3,500  in  bonds 
to  purchase  new  equipment  for  the  municipal  electric  plant  will  be  sub- 
mitted  to   the   voters   at   the   spring   election.      B.    A.    Odell   is   manager. 

SPARTA,  MICH.— The  Council  has  decided  to  call  an  election  on 
Feb.  5  to  vote  on  the  proposition  to  grant  the  Grand  Rapids-Muskegon 
Pwr.  Co.  a  franchise  to  supply  electricity  in  Sparta.  The  company  asks 
for  a  30-year  franchise  and  if  granted  proposes  to  furnish  electricity  to 
other    towns    in    this    vicinity. 

DEER  RIVER,  MINN.— The  Everton  El.  Lt.  &  Pwr.  Co.  expects  to 
install  a  150-hp  gas  engine  and  producer  and  a  100-kw,  220-volt  gen- 
erator during  the  coming  summer.  W.  A.  Everton  is  owner  and 
manager. 

MADELIA,  MINN. — It  is  reported  that  the  citizens  have  voted  to 
discard  the  present  electric-light  plant  and  secure  electricity  from  the 
Rapidan   power   plant. 

SAUK  CENTER,  MINN.— The  Central  Minnesota  Pwr.  &  Millling 
Co.  will  install  a  100-kw  alternating-current,  three-phase,  60-cycle  Gen- 
eral Electric  generator  about  March  1.  When  completed  a  24-hour  ser- 
vice will  be  established  for  lamps  and  motors.  S.  T.  Merryman  is 
secretary  and  manager. 

VERND.ALE,  MINN. — Plans  are  being  considered  for  rebuilaing  the 
local  electric-light  plant,  which  was  recently  burned.  H.  M.  Hicks  is 
owner. 

BEVIER,  MO. — The  City  Council  contemplates  issuing  bonds  for 
municipal  improvements,  including  the  purchase  of  an  electric-light 
plant   recently  installed  by  the   Commercial   Club. 

JEFFERSON  CITY,  MO.— The  capital  stock  of  the  Kansas  City,  Clay 
County  &  St.  Joseph  Ry.  Co.  has  been  increased  from  $720,000  to 
$1,000,000. 

KANSAS   CIT^',   MO. — Sealed  proposals  will  be   received  by  the   Board 
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ot  Public  Works  until  Feb.  23  for  furnishing  and  installing  a  2-lon 
electric-locomotive  jib  crane  on  the  municipal  wharf,  having  a  maximum 
radius  of  35  ft.  with  1500  lb.  capacity.  For  further  information  address 
the  assistant  city  engineer. 


S.MITIIVILE,  MO.— The  Smiihvil 
an  ice  plant,  to  cost  about  $5,000, 
secretary. 

'IWRKIO,    MO. — The    proposition 


Ic    Kl.    Lt.    Co.    is    planning    to   in>tall 
in     llie    spring.       .\.     C     .Morton    is 

to  issue  $27,000  in  bonds  for  tlie 
purchase  of  the  electric  plant  and  water-works  system  of  the  Tarkio  El. 
&  Wtr.  Co.  will  be  submitted  to  a  vote.  At  the  same  time  the  city  will 
vote  on  the  proposition  to  enter  into  a  contract  with  the  company  for  a 
renewal    of   the   contract    for   electrical    and    water    service. 

KEARNEY,  NEB. — The  City  Council  has  decided  to  call  a  special  elec- 
tion to  vote  on  the  proposition  to  issue  $40,000  in  bonds  to  establish 
a  municipal   electric-light   plant. 

ELKO,  NEV'. — The  Elko  I.t.  &  V\tr.  Corpii.  is  contemplating  changing 
its  plant  from  the  direct-current  to  the  alternating-current  system. 
T.   J.   Critchley   is  manager. 

GARDNERVILE,  NEV. — Application  has  been  made  to  the  County 
Commissioners  by  William  Scheele  and  Richard  Thran  for  a  25-year 
franchise  to  operate  an  electric-light  plant  and  transmit  electricity  along 
tlie  county  roads.  Bids  for  the  franchise  will  be  received  until  March 
4  at  the  office  of  the  board  at  Genoa,  Nev. 

P.ATERSON,  N.  J. — Preliminary  steps  have  been  taken  by  the  execu- 
tive officers  of  the  different  municipalities  in  the  county  toward  the 
construction  of  an  electric-light  plant  to  supply  electricity  for  lighting 
tile  county  roads.  The  iiroposed  plant  is  to  be  owned  and  operated  by 
the    county. 

DEMING,  N.  M. — The  Producers'  Pwr.  Co.  has  purchased  equipment 
for  a  350-hp  electric  plant,  which  will  be  located  in  Deming.  The  com- 
pany proposes  to  supply  electricity  to  farmers  to  operate  pumping  plants 
for  irrigating  purposes.     Dr.  J.  M.  Williams  and  R.  C.  Ely  are  interested. 

.-\LR.\NV,  N.  Y. — A  bill  has  been  introduced  in  the  State  Legislature 
by  Senator  White,  of  Schenectady,  providing  for  lighting  state  and 
county  highways  by  electricity.  An  appropriation  of  $25,000  is  provided 
with  which  the  State  Highway  Commission  is  to  make  a  test  of  the 
feasibility  of  lighting  improved  roads  either  at  the  state  or  county 
expense.  The  experiment  is  to  be  tried  on  a  strip  of  roads  10  miles  long, 
but   no   specific   road   is   designated. 

COIIOCTON,  N.  Y.— The  Town  Board  of  Trustees  has  granted  the 
Wayne  Pwr.  Co.  a  franchise  to  construct  and  operate  an  electric-light 
plant.  The  company  contemplates  the  erection  of  a  central  power  i)lant, 
possibly  in  Cohocton,  to  supply  electricity  in  the  towns  of  Naples,  Cohoc- 
ton  and  .\voca.     G.  R.   Mills,  of  Sodus,  represents  the  company. 

NKW  YORK,  N.  Y. — The  Public  Service  Commission  has  directed  the 
Interliorough  Rapid  Transit  Co.  to  install  storage  batteries  in  all  the 
subway  cars  to  furnish  an  emergency  lighting  system  in  case  of  stalling 
of  cars  and  cutting  off  of  power. 

NORWOOD.  N.  Y. — Arrangetnents  are  being  made  by  the  Norwood 
KI.  Lt.  &  Pwr.  Co.  to  establish  a  24-hour  service  in  Norwood  and 
Norfolk,  beginning  March  20.  Orders  have  been  placed  by  the  com- 
pany for  a  350-hp  engine  and  two  new-  boilers.  The  company  will 
also  supply  electricity  for  motors. 

WAPPINGERS  FALLS,  N.  Y.— The  Garner  Print  Works  &  Bleach- 
ery,  of  Wappingers  Falls,  has  been  granted  a  franchise  to  erect  pole 
lines  and  conduits  to  furnish  electricity  here.  The  company  will  also 
extend  its  lines  to  Ilughsonville  and  New  TIamburg  to  supply  energy  for 
street   and    commercial    lighting. 

WARWICK,  N.  Y.— The  Public  Service  Commission,  Second  District, 
has  issued  an  order  requiring  the  Warwick  Valley  Lt.  &  Pwr.  Co.  to 
improve   and    repair   its   distributing   system   in    Warwick. 

CHARLOTTE,  N.  C— The  Charlotte  El.  Ry.,  Lt.  &  Pwr.  Co.  is  con- 
templating building   an  extension  to  the   Mecklenburg  Countrj^   Club. 

DURHAM,  N.  C. — A  company  is  being  organized  to  distribute  elec- 
tricity to  be  taken  from  the  transmission  lines  of  the  Southern  Pwr. 
Co.,   of   Charlotte.      George    L.    Lyon    is   interested. 

ELIZABETH  CITY,  N.  C— The  electric  plant  of  the  Elizabeth  City 
El.  Lt.  Co.  was  damaged  by  fire  recently. 

GASTONI.^,  N.  C. — The  Council  contemplates  submitting  the  propo- 
sition to  issue  $5,000  in  bonds  for  improvements  to  the  municipal  elec- 
tric-light plant  to  a  vote. 

KENILWORTH,  N.  C. — The  Kcnilworth  Development  Co.  proposes 
to  erect  an  electric-light  plant  in  connection  with  the  club  colony 
which  it  intends  to  establish.  J.  M.  Chiles,  of  Asheville,  is  interested 
Kenihvorth  has  not  a  post  office. 

LITTLETON,  N.  C. — Bids  will  be  received  by  the  city  of  Littleton 
until  Feb.  15  for  the  construction  of  a  municipal  electric-light  plant,  for 
which  bonds  to  the  amount  of  $10,000  have  been  issued.  T.  J.  Miles 
is  Mayor  and  C.  E.  Fairbanks,  American  National  Bank  Building, 
Richmond,    Va.,    consulting   engineer. 

RAY,  N.  D. — The  installation  of  an  electric-light  plant  in  Ray  is  under 
consideration.  Sidney  J.  Dorothy,  of  Williston,  and  Frank  B.  Dorothy, 
of  St.   Croix   Falls,   Wis.,   are   interested. 

BRY.\N,  OHIO. — The  City  Council  has  passed  an  ordinance 
authorizing  a  sale  of  $17,000  in  bonds  to  provide  additional  funds  to 
enlarge     the    municipal     electric-light     plant.       An     issue     of     $23,000    was 


authorized  late   in   1911,  which   with   the  last  issue   will  make   $40,000  avail- 
able   for    improvements. 

CLEVEL.\ND,  OHIO.— The  Public  .Service  Commission  has  granted 
the  Cleveland  El.  Illg.  Co.  permission  to  issue  $1,500,000  in  capital  stock 
■ind  $1,500,000  in  bonds,  the  proceeds  to  be  used  for  improvements  and 
extensions   to   its   system. 

ELVRI.N,  OHIO. — The  Cleveland.  Southwestern  &  Columbus  Trac. 
(  o.  i.s  in  the  market  for  new  equipment  for  its  Elyria  power  house,  in- 
cluding boilers,   turbines  and  motors,   to  cost   approximately   $100,000. 

GREEN \ILLE,  OHIO.— The  Public  Servic  Commission  has  granted 
the  Greenville  El.  Lt.  &  Pwr.  Co.  permission  to  issue  $25,000  in  capital 
stock,  the  proceeds  to  be  used  for  the  extension  of  its  transmission 
lines  t<i  supply  electricity  in  the  towns  of  New  Madison,  West  Man- 
chester,   Eldorado,    Lewisburg    and    Brookville. 

LEB.KNON,  OHIO. — Plans  are  being  considered  for  increasing  the 
output    of    the    municipal    electric-light    plant    and    water-works   system. 

NEW  MADISON,  OHIO.— The  New  Madison  Ltg.  Co.  has  been 
granted  permission  by  the  Public  Service  Commission  to  issue  capital 
Slock  for  the  construction  of  a  distributing  system  in  the  town  of  New 
Madison.  Electricity  for  operating  the  system  will  be  supplied  by  the 
Greenville   El.   Lt.   &   Pwr.   Co. 

WEI.LSVILLE,  OHIO.— The  installation  of  a  municipal  electric-light 
plant  here  is  under  consideration. 

ELK  CITY,  OKLA. — The  local  electric-light  plant  has  been  purchased 
liy  Dr.  Brenham  and  W,  II.  Goodhue,  of  Hobart,  who,  it  is  saiu,  will 
expend    $10,000    for    improvements   and    extensions    to    same. 

MULDROW,  OKLA. — The  city  has  voted  to  issue  $33,000  in  bonds 
for  the  construction  of  water-works  and  erection  of  transmission  line 
from  P'ort  Smith,  -Ark.,  to  Muldrow  to  furnish  electricity  to  operate 
the  iiuiiiping  station  and  for  street-lighting.  Contract  has  been  awarded 
to  F.  R.  Stone,  of  Lima,  Ohio.  The  Western  Engineering  Co.,  Okla- 
luima    City,    Okla.,    is   consulting   engineer. 

.Ml'SKOGEE,  OKLA.— The  Pioneer  Tel.  &  Tel.  Co.  is  planning  to  pro- 
vide for  about  2500  additional  telephones  and  placing  underground  about 
10,000  ft.  of  lead  cable.  Cost  of  improvements  is  estimated  at  about 
$25,000. 

BANDON,  ORE.- The  electric  plant  of  the  Bandon  Lt.  &  Pwr.  Co.  has 
been  purchased  by  the  Bandon  Wtr.  Co.  Extensive  improvements  are 
contemplated.     E.  E.  Johnson  is  president  of  the  company. 

BROWNS\II.LE,  ORE.— The  Oregon  Pwr.  Co.  is  planning  improve- 
ments and  extensions  to  its  local  system,  including  the  extension  of  its 
transmission  lines  on  Walnut  Avenue  and  Main  Street. 

FREEW.\TER,  ORE.— The  Pacific  Pwr.  &  Lt.  Co.,  Portland,  Ore.,  has 
authorized  the  erection  of  10  miles  of  transmission  lines,  costing  $9,500, 
which  is  a  part  of  the  proposed  Touchet  extension,  which,  when  completed, 
will  be  52  miles  long  and  will  supply  electricity  for  162  miles  of  terri- 
tory.    E.   O.   Wedge  is  local  superintendent. 

WESTON,  ORE. — Arrangements  are  being  made  by  the  Preston- 
Shaffer   Milling   Co.   to   rebuild   its  electric-light   plant  in   Weston. 

PANAM.X. — The  date  of  opening  for  bids  for  furnishing  automatic 
r.ignal  material  under  circular  No.  669  for  the  relocation  of  the  Panama 
Railroad  has  been  extended  from  Jan.  25  to  Feb.  8.  Major  F.  C.  Boggs 
is  general   purchasing  officer. 

PANAM.X. — Bids  will  be  received  at  the  office  of  the  general  pur- 
chasing officer.  Isthmian  Canal  Commission,  Washington,  D.  C,  until 
Feb.  20  for  furnishing  lumber  and  transformers.  Blanks  and  general  in- 
formation pertaining  to  this  circular  (No.  678)  may  be  obtained  at  the 
above  office,  or  the  offices  of  the  assistant  purchasing  agents,  24  State 
Street,  New  York,  N.  Y.;  614  Whitney-Central  Building.  New  Orleans. 
La.,  and  1086  North  Point  Street,  San  Francisco,  Cal.  Major  F.  C.  Boggs 
is   general   purchasing   officer. 

P.AN.'VM.A. — Sealed  proposals  will  be  received  at  the  office  of  the  gen- 
eral purchasing  officer.  Isthmian  Canal  Commission,  Washington,  D.  C, 
until  March  1,  for  furnishing  general  control  apparatus  for  lock  ma- 
chinery, including  starting  panels  for  all  motors  which  are  to  be  con- 
trolled from  a  remote  point,  limit  switches,  commutating  switches  used  in 
the  miter-gate  control,  auxiliary  cut-out  switches  for  miter-gate  strut, 
handrail  controllers,  miscellaneous  remote  indicators  and  indicator  con- 
trollers, control  switchboards  for  all  locks  and  spillways  and  control  and 
indicating  apparatus  for  chain  fenders.  Blanks  and  general  information 
relating  to  this  circular  (No.  679)  may  be  obtained  from  the  above 
office  or  the  office?  of  the  assistant  purchasing  agents,  24  State  Street, 
New  York,  N.  Y.;  614  Whitney-Central  Building,  New  Orleans,  La.,  and 
1086  North  Point  Street,  San  Francisco,  Cal.  Major  F.  C.  Boggs  is  pur- 
chasing  officer. 

CONNEAUTVILLE,  P.\.— F.  C.  Eckels,  of  Conneautville,  has  been 
granted  a  franchise  to  install  an  electric-light  plant  here.  Right-of-way 
has  been  secured  for  the  erection  of  a  transmission  line  from  Har- 
monsburg  to  Conneautville.  Arrangements,  it  is  said,  have  been  made 
with  the  Northwestern  Pennsylvania  Ry.  Co.  for  electricity  to  operate 
the   local    system    from    its   plant   in    Harmonsburg. 

ILARRISBURG,  P.A. — Application  will  soon  be  made  to  Governor 
Tener  by  Stewart  W.  Goldsborough,  M.  B.  Young  and  P.  C.  McKnight,  of 
Pittsburgh,  for  charters  for  the  following  companies:  The  West  Salem 
Pwr.  Co.,  the  Hempfield  Pwr.  Co.,  the  Coolspring  Pwr.  Co.,  the  Jefferson 
I'wr.   Co.    and   the    Delaware   Pwr.   Co.   for  the    purpose   of   supplying  elec- 
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trii-iiy  for  lnm|>»  niul  uuitor.*  in  W'p-tt  .^alrtii,  Ilriuplidil,  I'ooldiiriiiK,  Ici- 
Icison  iiiid   Deluwiirr  'rowii!tlii|i<t. 

I.ANCASTKR,  \'.\. — InitinI  mrp»  have  liecn  laUrn  to  hccuic  clccliicily 
tu  oprrntp  ilic  piimpiriR  plants  in  the  Antelope  Valley.  KIcclricity  may 
lie  fici'ureil   from  the  Iransmistiioii  lines  of  thr  Southern   Sierra   I'wr,  Co. 

I'riM'.R  HAKHY.  PA.  The  rhiladclphia  &  West  Chestrr  Trar.  Co.  i.i 
platmiiiK  to  ilouble  the  ontpiil  of  its  I.hinerch  power  plant  ilnrin«  the 
year. 

ARMOUR,  S.  D. — Preparations  are  heinn  made  to  Hiipply  electricity 
in  Armour,  Lake  Andes  and  w  agner  from  a  central  power  plant  located 
at    Wagner. 

Kl.K  POINT,  .S.  n.  -A  franchise  has  been  Rranlcd  to  V.  W.  Kllis. 
(Ua  J.   t^tenkin   and  Thomas    Uwyer  to  install   an  electric-liRht   plant   here. 

(^.XRRETSON,  S.  O. — ThL-  t'ouncil  is  considering  the  question  of  cs- 
tahlishing  a  n\unicipal  electric-liRht  plant,  the  cost  of  which  is  estimated 
at    aboit    $6,000. 

CLKVELANl),  TRNN.— The  Chattanooga  5:  Cleveland  Trac.  Co.  is  he- 
ini{  organised  for  the  purpose  of  building  an  electric  railway  to  connect 
I'lialtanooga  and  Cleveland,  a  distance  of  29  miles.  J.  W.  Adams,  of 
I'hattanooga,   is  interested. 

IIKNOERSON.  TENN.— The  Pricstley-I.ord  Lt.  &  Pwr.  Co.  has 
awarded  a  contract  to  Fairbanks,  Morse  &  Co.,  Louisville,  Ky.,  for  fur- 
nishing coitiplete  electrical  equipment  for  its  power  plant,  consisting  of 
an  SO-hp  oil  engine,  one  S5-kw  direct-current  generator  and  switchboard. 
etc. 

Ill'Mnoi.nT,  TlvNX. — The  Ciibson  County  Tel.  Co.  has  increased  its 
capital  stock  from  $5,000  to  $10,000.  the  proceeds  to  be  used  for  install- 
ing a   telephone   exchange   in   Humboldt. 

LEXINGTON,  TENN. — Bids  will  be  received  by  the  Mayor  and  Board 
of  .Mdermen  until  Feb.  8  for  a  system  of  water-works,  electric-light  plant 
and  sewerage  system  as  follows:  For  5.3  miles  of  4-in,  6-in.,  8-in.  and 
10-in.  water  mains  with  necessary  hydrants,  valves,  steel  tower  and  tank, 
reservoir,  power  station,  including  boilers  and  auxiliaries,  domestic  pump 
and  fire  pump  of  750,000-gal.  capacity;  electric-ligh-t  system,  consisting 
of  one  100-kva  generator,  engine  type,  one  50-kva  generator,  engine 
type,  two  high-speed  automatic  engines  to  drive  same;  street-lighting 
system,  consisting  of  12  arc  lamps  and  75  to  100  tungsten  lamps  of 
100  cp,  pole-line  construction,  including  110,000  ft.  No.  6  wire,  trans- 
formers, pole-line  materials  of  all  kinds;  sewerage  system,  consisting 
of  about  2  miles  of  8-in.,  10-in.,  12-in.  and  15-in.  pipe,  15  manholes, 
7  flush  tanks  and  1  septic  tank.  Bids  will  be  considered  as  a  whole  and 
also  from  manufacturers  direct.  Plans  and  specifications  may  be  seen  at 
the  office  of  R.  C.  Huston,  consulting  engineer,  Exchange  Building, 
Memphis,    Tenn.,    or   at    the   office    of    the    city    recorder. 

MEMPHIS,  TENN. — Plans  have  been  completed  for  the  installation 
of  cluster  lamps  on  Madison  Avenue.  Under  the  proposed  plan  the 
cost  of  installing  the  lamp  standards  is  to  be  paid  by  the  property 
owners  and  the  expense  of  maintaining  the  lamps  will  be  paid  by  the 
city.  It  is  proposed  to  install  80  lamps.  The  cost  of  electricity  for  the 
lamps  will   be  $54  each  per  year. 

BE.MJMONT,  TEX. — Plans  have  been  prepared  by  the  Beaumont 
Lt.  &  Pwr.  Co.  for  the  installation  of  an  ornamental  street-lighting  sys- 
tem on  Pearl  Street.  The  company  agrees  to  install  the  system  provided 
the  property  owners  enter  into  a  contract  with  the  company  for  a 
period  of  five  years  to  maintain  the  lamps.  The  company  agrees  to 
furnish  the  arc  lamps  at  $60  each  per  year,  which  is  $12  less  than  the 
rate  the  city  pays  under   the   present  contract. 

SAN  ANTONIO,  TEX. — The  capital  stock  of  the  San  Antonio  Gas 
&  El.  Co.  has  been  increased  from  $984,100  to  $1,160,000.  The  San 
.■\ntonio  Trac.  Co.  has  increased  its  capital  stock  from  $1,000,000  to 
$1,210,000. 

WINTERS,  TEX. — The  capital  stock  of  the  Independent  Tel.  Co.  will 
be  increased  from  $15,000  to  $50,000. 

SALT  LAKE  CITY,  UTAH.— The  Salt  Lake  &  Oregon  Ry.  Co.  is 
planning  to   double-track  its   railway   from   Salt  Lake   City   to   Ogden. 

S.\LT  LAKE  CITY,  UTAH.— The  contract  for  electric  wiring,  electri- 
cal apparatus  and  fixtures  for  the  Walker  Bank  Building  has  been  awarded 
to   the   Salt  Lake  Electric   Supply   Co.,   at  about  $23,000. 

C.'XPE  CH.^RLES,  VA.— A  bill  has  been  introduced  in  the  Legislature 
authorizing  the  town  of  Cape  Charles  to  issue  bonds  for  the  purpose  of 
establishing  a  municipal  electric-light   plant. 

BELLINGHAM,  WASH. — A  site  has  been  purchased  by  Smith,  Kerry 
&  Chace,  engineers,  Toronto,  Ont.,  Can.,  in  Bellingham,  on  which,  it  is 
understood,  an  electric  power  plant  will  be  erected. 

LYNDEN.  W.\SH.— Smith,  Kerry  &  Chace,  engineers,  Toronto,  Ont.. 
Can.,  have  applied  to  the  Council  for  a  franchise  to  supply  electricity 
here. 

MORTON,  WASH.— The  Highland  Valley  Tel.  Co.  has  been  granted 
permission  to  erect  a  telephone  line  from  Morton  to  Riffe.  H.  E.  Teller, 
James  Compton  and  W..  Short  are  directors. 

STEVENSON,  WASH.— The  Northwestern  El.  Co.  has  been  granted  a 
franchise  to  erect  transmission  lines  in  this  city. 

WENATCHEE,  WASH. — Announcement  has  been  made  of  the  sale  of 
$1,000,000  in  bonds  of  the  Wenatchee  Valley  Ry.  &  Pwr.  Co.,  which 
assures  the  construction  of  an  interurban  electric  railway  from  Malaga 
through    Wenatchee  to   Leavenworth,   a  distance   of  60  miles. 


KIMItALL,  W.  VA,— The  contract  lur  the  niacliincry  and  electrical 
c(iuipmcnt  for  the  electric  plant  of  the  Kimball  Lt.,  Pwr.  &  Wtr.  Co.  has 
been  awarded  by  the  J.  G.  RuhncII  Co.,  of  Dayton,  Ohio,  to  the  Miller 
Supply  Co.,  of  lluntinKton,  W.  Va. 

SHERIDAN,  WVO.— The  Sheridan  Ry.  &  Lt.  Co.  is  planning  the  con- 
fitruction  of  an  extension  from  Monarch  to  Ranchester  and  Dayton,  a 
di.ttance   of   10  miles. 

CALGARY,  ,\LT.\.,  CAN. — Extcniions  arc  contemplated  to  the  mu- 
nicipal cleclric-liKht   plant,  in\olvinK  an  expenditure  of  $368,000. 

EDMONTON,  ALTA..  CAN.— Improvcmenti  will  be  made  to  the 
municipal  electric-light  plant,  to  co.st  about  $210,000.  Bids  will  be  re- 
ceived for  construction  about  March  1.  J.  C.  IIufTman  is  superin- 
tendent. 

FERN  IE,  B.  C,  CAN. — W.  A.  Bcebe  and  associates  have  petitioned 
the  government  for  permission  to  construct  an  electric  railway  from 
Cowley  to  Crow's  Nest,  a  distance  of  25  miles. 

VANCOUVER,  B.  C,  CAN.— The  British  Columbia  Electric  Co.  con- 
templates building  about  40  miles  of  new  track  this  year.  The  property 
owners  on  NanaiTuo  Street  have  agreed  to  give  a  bonus  of  $55,000  to  ex- 
tend   its   railway   on   Nanaimo   Street. 

MONTREAL.  QUE.,  CAN.— The  Montreal  Lt.,  lit.  &  Pwr.  Co.  has 
closed  a  deal  for  the  purchase  of  the  holdings  of  the  Cedar  Rapids  Pwr. 
Co.  from  D.  Lome  McfJihbon  and  associates.  It  is  estimated  that  150,000 
hp  can   be   developed  at   Cedar   Rapids. 


New  Industrial  Companies. 

THE  BROOK  ELECTRIC  CONSTRUCTION  COMPANY,  of  Oeve- 
land,  Ohio,  has  been  incorporated  with  a  capital  stock  of  $10,000  to 
manufacture  and  deal  in  supplies  and  apparatus  incidental  to  the  elec- 
trical business.  The  incorporators  are:  John  L.  Schreiner,  John  Wilson, 
W.  J.   Hart,  H.  W.   Canfield  and  11.   H.  Canfield. 

THE  CLEVELAND  COPEMAN  ELECTRIC  STOVE  COMPANY,  of 
Cleveland,  Ohio,  has  filed  articles  of  incor])oration  with  a  capital  stock 
of  $10,000.  The  incorporators  are:  J.  B.  Roof,  Kent  B.  North,  J.  C. 
Rahming,   Julius   Bloomberg   and   E.   E.   Wolf. 

THE  DOWN  TROLLEY  SUPPLY  COMPANY,  of  Toledo,  Ohio,  has 
been  incorporated  with  a  capital  stock  of  $20,000  by  Z.  T.  Paulin  and 
others. 

THE  FRANK  S.  LEASURE  &  SON  COMPANY,  of  Chicago,  IlL, 
has  been  granted  a  charter  to  do  electrical  construction  work.  The 
company  is  capitalized  at  $2,500  and  the  incorporators  are:  Frank  S. 
Leasurc,   Harry   E.  Leasure  and  E.  M.   Leasure. 


New  Incorporations. 

MOBILE,  AL.\. — ^The  Southern  El.  Co.  has  been  incorporated  with  a 
capital  stock  of  $3,000  by  J.  .\.  Hollifield,  D.  A.  Alexander  and  A.  J. 
Spencer. 

LONGMONT,  COL.— The  Longmont  Service  Co.  has  been  organized 
with  a  capital  stock  of  $50,000  by  John  Andrew,  .\sa  D.  Holt,  M.  A. 
Rowen,  Frank  Wadsworth  and  W.  I.  McCashu.  The  company  proposes 
to  supply  electricity  in  Boulder,  Larimer  and  Webb  Counties. 

ANDERSON,  IND. — The  Trac,  Lt.  &  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $10,000  to  generate  and  distribute  electricity  to 
the  difTerent  towns  and  cities  through  which  the  railway  of  the  Indiana 
Union  Trac.  Co.  runs.  Calvin  H.  Allen,  William  H.  Forse,  Jr.,  James 
A.  Van  Osdal,  H.  A.  Nicholl  and  Arthur  W.  Brady  are  the  directors. 

SAVANN.A,  ILL. — The  Savanna  Mutual  Tel.  Co.  has  been  incor- 
porated with  a  capital  stock  of  $15,000  by  L.  H.  Maloney,  J.  D.  Lun- 
ness   and    C.    C.    Thill. 


Trade  Publications. 


COPPER  HISTORY— With  the  title  "Copper  History,"  the  Rome  Wire 
Company,  Rome,  N.  Y.,  has  issued  a  circular  giving  the  monthly  average 
price  of  copper  from   1883  to   1912. 

ELECTRIC  FANS.— The  1912  catalog  of  Peerless  fans  has  just  been 
issued  by  the  Peerless  Electric  Company,  Warren,  Ohio.  The  line  in- 
cludes standard  types  of  direct  and  alternating-current  desk,  oscillating 
and  ceiling  fans,  improved  in  some  minor  details,  but  withal  the  same  as 
heretofore,  for  fan-motor  design  has  been  so  standardized  and  the  ma- 
chine itself  made  so  efficient  and  dependable  that  it  would  be  difficult 
indeed  to   improve  it  to  any  great  extent. 

ELECTRIC  FANS.— The  Colonial  Fan  &  Motor  Company,  Warren, 
Ohio,  has  issued  its  fan  catalog  for  1912.  The  company  builds  alter- 
nating and  direct-current  oscillating,  desk  and  ceiling  fans  for  standard 
voltages  and  frequencies,  all  of  which  are  illustrated  and  described.  Such 
modifications  and  improvements  as  experience  has  dictated  to  be  necessary 
are  pointed  out,  although,  having  long  since  passed  through  the  experi- 
mental  stages,   the   general    design   remains  much   the   same. 
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Business  Notes. 


THE  PELOUZE  ELECTRIC  HEATER  COMPANY,  of  Chicago,  111., 
has  changed  its  name  to  the  Pelouze  Manufacturing  Company,  which 
company  will  represent  a  consolidation  of  the  Pelouze  Scale  &  Manu- 
facturing  Company   with   the   Pelouze   Electric   Heater   Company. 

GARWOOD  PHILAOELPHIA  OFFICE.— The  office  of  the  Garwood 
Electric  Company  in  Philadelphia,  Pa.,  has  been  removed  from  the 
West  End  Trust  Ruilding  to  No.  613  Retz  Building.  The  company  states 
that  the  welding  business  obtained  through  its  Philadelphia  office  during 
January    has   been   better   than    for  any    previous   month. 

JOHNS-MANVILLE  PITTSBURGH  BRANCH.— Due  to  the  increase 
of  its  business  in  Pittsburgh  and  vicinity,  the  H.  W.  Johns-Manville  Com- 
pany found  it  necessary  to  seek  larger  quarters,  and  on  Jan.  24  moved 
from  Liberty  .Avenue  to  the  northeast  corner  of  Wood  Street  and  First 
Avenue,  where  it  has  leased  an  entire  eight-story  concrete  and  steel  l)nilil- 
ing  for  a  term  of  years. 

CO'NNECTICUT  TELEPHONE  &  ELECTRIC  NEW  YORK  OFFICE. 
— The  Connecticut  Telephone  &  Electric  Company,  Meriden,  Conn.,  has 
opened  an  office,  stock  and  showroom  at  231  West  Fifty-fourth  Street, 
New  York  City.  A  well-assorted  stock  of  Connecticut  ignition  devices 
will  be  carried,  and  also  Connecticut  shock  abosrbers  and  fittings  made  by 
the    Connecticut    Shock   Absorber    Company. 

THE  METROPOLITAN  ELECTRICAL  SUPPLY  COMPANY  has 
commenced  business  at  436-438  West  Broadway,  New  York  City,  as  a 
wholesale  and  retail  dealer   in  electrical   supplies.     The  firm   consists   of 


Mr.  Leon  Portnow  and  .Mr.  Charles  (".  Robinowitch.  Mr.  Portnow  wa> 
for  four  years  connected  with  the  Independent  Electrical  Supply  Com 
pany,  of  New  York,  and  Mr.  Robinowitch  for  the  same  length  of  time 
with  the  E.  H.  Freeman  Electric  Company,  of  Trenton.  N.  J. 

SALE  OF  ICE-MAKING  PLANTS.— Since  Nov.  28  the  York  Manu- 
facturing Company,  York,  Pa.,  has  sold  a  total  of  eighteen  ice-making 
plants,  aggregating  a  capacity  of  653  tons  of  ice  daily,  and  a  total  of 
fifty-eight  refrigerating  plants,  aggregating  a  capacity  of  1219  tons  of 
refrigeration  daily.  In  addition  to  the  above  it  has  sold  a  large  quantity 
of  direct  expansion  piping,  ammonia  condensers  of  the  double  pipe  and 
atmospheric  types,  freezing  and  distilling  systems,  supplies  and  fittings. 

TRIUMPH  ELECTRIC  COMP.ANY.— Owing  to  the  increase  in  its 
Eastern  business,  the  Triumph  Electric  Company  found  it  necessary  to 
add  two  men  to  its  New  York  sales  force,  and  has  recently  engaged  Mr. 
S.  Morganstern  and  Mr.  Harry  D.  Garretson.  Mr.  Garretson  has  been 
connected  with  several  of  the  large  electric  companies  as  designer  and 
electrical  engineer,  and  will  devote  his  entire  time  to  the  introduction  of 
Triumph  transformers  and  alternating-current  equipment  for  central 
stations. 

TUNGSTEN  .\UTOMOBILE  L.\MPS.— The  Jaeger  Miniature  Lamp 
Manufacturing  Company,  New  York  City,  has  brought  out  a  ^-amp,  4cp 
upset  coil  lamp  for  automobile  use  having  a  drawn-wire  ductile  tungsten 
filament.  The  filament  is  turned  in  a  double  reversible  coil  condensed 
to  a  point  most  productive  for  a  concentrated  light  when  the  lamp  is 
placed  in  an  upright  position  in  front  of  a  mirror  reflector.  The  lamp> 
are  fitted  witli  both  Edison  and  Edi-Swan  bases  and  are  also  made  in 
higher  candle-power  ratings. 


Directory  of  Electrical  Associ- 
ations, Societies,  Etc. 


Alab.\m.\  'Light  &  Traction  Association.  Secretary-Treasurer,  Geo. 
S.  Emery,   11   N.   Royal  St.,  Mobile,  Ala. 

American  Electric  Railway  Accountants'  Association.  Secretary, 
H.    E.    Weeks,    Davenport,   la. 

American  Electric  Railway  Engineering  Association.  Secretary, 
Norman  Litchfield,   Interborough   Rapid  Transit  Company,  New   York. 

American  Electric  Railway  Association.  Secretary,  H.  C.  Donecker, 
Engineering   Societies   Building,   29  West   39th   St.,   New  York. 

Xmericav  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh    University,    South    Bethlehem,    Pa. 

American  Electro-Therapeutic  Association.  Secretary,  Dr.  J.  Wil- 
lard  Travell,   27  East    11th   St.,  New  York. 

American  Institute  of  Consulting  Engineers.  Secretary-Treasurer, 
Eugene  W.  Stern,  103  Park  Ave.,  New  York  City.  The  Council  meets 
the  first  Friday  of  every  month. 

American  Institute  of  Electrical  Engineer.s.  Secretary,  F.  L.  Hutch- 
inson. Engineering  Societies  Building,  29  West  39th  St.,  New  York. 
Meeting,  second  Friday  of  each  montli,  excepting  June,  July,  August  and 
September.   ..\nnual  meeting,   Boston,   Mass.,  June  25-28. 

American  Physical  Society.  Secretary,  Ernest  Merritt,  Cornell  Uni- 
versity,   Ithaca,   N.    Y. 

Arkansas  Association  of  Public  Utility  Operators.  Secretary,  E. 
H.   Hardin,  Hot   Springs,  Ark. 

Association  of  Edison  Illuminating  Companies.  Secretary,  H.  T. 
Edgar,   Seattle,  Wash. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
James    Farrington,    SteubenviUe,    Ohio. 

Association  of  Railway  Electrical  Engineers.  Secretary,  J.  Andreu- 
cetti,    Chicago    &    Northwestern    Railway,    Chicago. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.    Drew,    135    .Adams    St.,    Cliicago. 

Colorado  Electric  Club.  Secretary,  C.  F.  Oehlmann.  Meets  every 
Thursday   at   Albany   Hotel,   Denver,   Col. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secretary, 
F.    D.    Morris,    323    Ilagerman    Building,    Colorado    Springs,    Col 

Electric  Club,  Chicago.  Secretary,  W.  M.  Connelly,  1417  Monad- 
nock   Block,   Chicago.      Meets   every   Wednesday   noon,    303    Wabash    Ave. 

Electrical  Contractors  Association  of  New  York  State.  Secretary, 
Geo.  W.  Russell,  Jr.,  25  West  42d  St.,  New  York 

Electrical  Contractors'  Association  of  State  of  Missouri.  Secre- 
tary,  Ernest   S.   Cowie,    1413   Grand  Ave.,   Kansas   City,   Mo. 

Electrical  Credit  Association  of  Chicago.  Secretary,  Frederic  P. 
Vose,    Marquette   Building,    Chicago. 

Electrical  .Salesmen's  Association.  Secretary,  Francis  Raymond,  125 
Michigan  Ave.,  Chicago.     -Annual  meeting,  Chicago,  January  each  year. 

Electrical  Trades  .Association  of  Canada.  Secretary,  William  R. 
Staveley,    Royal    Insurance    Building,   Montreal,    Can. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
Albert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
Monthly  meeting,   San   Francisco,   second  Thursday   of  each   month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Credit  Association).  Secretary,  Franz  Neilson,  80  Wall  St.,  New  York. 
Board  of   Directors  meets   second  Thursday  of  each  month. 

Electric    Trades    .Association    of     Philadelphia.     Secretary,    J.     W. 


Crum,  1324  Land  Title  Building,  Philadelphia,  Pa.  Meetings,  second  and 
fourth  Thursday  of  each  month. 

Electrical  Vehicle  Association  of  America.  Assistant  Secretary, 
Harvey  Robinson,  245  West  42d  St.,  New  York.  Meetings,  fourth  Tues- 
day of  each  month. 

Empire    State    Gas    &    Electric    Association.     Secretary,    Charles    H. 

B.  Chapin,   Engineering  Societies  Building,  29  West  39th  St.,  New  York. 
Florida    Electric    Light    &    Power    Association.      Secretary,    H.    C. 

Adams,  West  Palm  Beach,  Fla. 

Gas,  Electric  &  Railway  Association  of  Oklahoma.  Secretary  H. 
V.    Bozell,   Norman,   Okla. 

Illinois  State  Electrical  Association.  Secretary.  H.  E.  Chubbuck, 
Peoria,   111. 

Illuminating  Engineering  Society.  Secretary,  P.  S.  Millar,  Engi- 
neering Societies  Building,  29  West  39th  St.,  New  York.  Sections  in 
New   York,   New   England,  Philadelphia  and  Chicago. 

Independent  Electrical  Contractors'  .Association  of  Greater  New 
York.      Secretary,   L.   H.   Woods,   2355   Jerome   .Ave.,  New  York. 

Indiana  Electric  Light  Association.  Secretary,  J.  V.  Zartman,  In- 
dianapolis, Ind. 

Internal  Combustion  Engine  Association.  Secretary,  Chas.  Kratch. 
416  W.  Indiana  St.,  Chicago.     Meetings,  second  Friday  of  each  month. 

International    Association    of    Municipal    Electricians.     Secretary. 

C.  R.  George,  Houston,  Tex. 

International  Electrotechnical  Commission  (international  body 
representing  various  national  electrical  engineering  societies  contributing 
to  its  support).  Secretary,  C.  le  Maistre,  28  Victoria  St.,  Westminster, 
London,  S.  W.,  England.     Next  meeting  at  Berlin   in   1913. 

Iowa  Electrical  .Association.     Secretary,  .A.  W.  Zahm,  Mason  City,  la. 

Iowa  Street  &  Interurban  Association.  Secretary,  11.  E.  Weeks, 
Davenport,    la. 

Kansas  Gas,  Water  &  Electric  Light  .Association.     Secretary,  James 

D.  Nicholson,  Newton,  Kan. 

Louisiana  Electrical  Association.  Secretary,  W.  H.  Bower  Spangen- 
berg,  627  Poydras  St.,  New  Orleans,  La.  Meets  third  Monday  of  each 
month. 

Maine  Electrical  Association.  Secretary,  Walter  S-  Hyman.  Water- 
ville,  Maine. 

Michigan  Electrical  Association.  Secretary,  Herbert  Silvester,  18 
Washington    Boulevard,    Detroit,    Mich. 

Minnesota  Electrical  Association.  Secretary,  E.  T.  Street,  76  West 
Third  St.,  St.  Paul,  Minn.  Next  annual  meeting,  March  20-22,  1912,  Min- 
neapolis,   Minn. 

Missouri  Electric,  Gas,  Street  Railway  &  Water  Association. 
Secretary,  N.  J.  Cunningham,  Springfield  Gas  &  Electric  Co.,  Spring- 
field,  Mo. 

National  Ar.m,  Pin  &  Bracket  Association.  Secretary,  J.  B.  Magers, 
Madison,  Ind. 

National  District  Heating  Association.  Secretary,  D.  L.  Gaskill, 
Greenville,  Ohio.  Next  annual  convention  at  Detroit,  Mich.,  June  2S-27, 
1912. 

National  Electrical  Contractors'  Association  of  the  United 
States.  Secretary,  W.  II.  Morton,  41  Martin  Building,  Utica.  N.  Y. 
Next  annual  convention,  July   17-19,   1912,  Denver,  Col. 

National  Electric  Light  Association.  Executive  Secretary,  T  C. 
Martin,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
Next  annual   convention  at  Seattle,  Wash.,  Jiine  9-lS,   1912. 

National  Electric  Light  Association,  Canadian  Section.  Secretary, 
T.    S.    Young,   220   King   St.    West,  Toronto,   Can. 

National  Electric  Light  Association,  Georgia  Section.  Secretary- 
Treasurer,  T.    W.    Peters,   Columbus   Railway   Company,   Columbus,   Ga. 
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NaIIO.SAI.      Kl.KCTHIC      I.UIIIT      ASHOl'l  ATION ,      MtHHtHllPri      SwTION.  ScC- 

rriary,   A.    II.   Jones,   McCoinb   lily,   Mi»i>. 

National  Ki.kcthic  I.it.iit  As.hociatkin.  Skbraska  Skction.  Secrc 
taryTrcnsurcr,   S.  J.   Hrll,    Dnvid  City,    Nrli. 

Nationai.  Klkcihii  Light  .Association.  .\kv\  KNta.AMi  Seltion.  Sec- 
retary, Miss  O.  A.  nuriiiel,  149  Treniuiu  St.,  liosluii.  Mass,  Next  annual 
convfutiun,    SpringneUI,    Mbh.h.,    March    21    and   22,    1912. 

Natuinal  Ki.bcthu-  l.i(;iir  .\ssociAnoN.  I'knnsvi  vania  Section.  See 
retary-Trensurer,    W.    K.    Long,    Philadelphia,    Pa. 

National  Kikithii  I  nsi-kitors'  Association.  .Secretary,  T.  II.  Day, 
27    Pliny   St..   Hartford,   Conn. 

National  Ki  ei  tricai.  C'RtDiT  Association.  Sccrrl.iry,  Frpdcric  1*.  \'osr. 
1.^-13   Marqiiellc   HldR.,  Chicago. 

National  Fire  Protection  Association.  Secretary.  R.  Sweetland.  HI 
Milk    .'^t..    Uoston,    Mass.      Next   biennial    nicolinR.    March.    1913. 

National  Independent  Teletiione  Association.  Secretary,  Joseph  R. 
NN'are,  Grand  Rapids.  Mich.  Next  annual  convention,  Feb.  7-9,  1912, 
Chicago,    III. 

New  ENfiiAND  Ki.ectricai.  Trades  .Association.  Secretary.  .Ml'  11  I- . 
Ir.pper,  S-4  Slate  St.,  Boston.  Mass.  Directors  meet  first  Wcdncsil.iy  of 
c;ich   month. 

New  ENr,i..\ND  Street  Railway  Clvb.  Secretary,  Jolin  J.  Lane,  12 
Pearl    St.,    Boston,    Mass.     Meets  last  Thursday   of  each   month. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  I..  G. 
Marks.  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  .iiui 
fourth   Tuesday   of  each   month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  Engineering 
Societies   Buildinp,   33   West  39th   St.,  New  York. 

.Northwest  Electric  Light  &  Power  Association.  Secretary,  N.  W. 
Rrockett,   Cataract    Huildin^.    Seattle,    Wash. 


Ohio  Klkcthic  Ligii  r  .X.sitociAtioN.  Secretary,  I).  L.  Gaitkill,  Green 
ville,  Ohio.  Next  annual  meelinK,  Breakers  Hotel,  Cedar  Point,  Ohio, 
July    16  1'*,    1912. 

Ohio  Sociktv  of  MRCiiANirAL,  Klcctrical  &  SiitAM  Encinbkrk.  Sec 
retary,   I'rof.   I.    E.   Sanborn,   Ohio  Stale   University,  Columbus,  Ohio. 

I'lTTMirm.ic  El  I'.ctric  Hoosthr  Cmn.  Kecordinu  Watliiictcr,  O  U. 
■  '•oinhach,  '>\')  Liberty  .Ave.,  I'ittsbiirKb,  I'a.  MrrtinRs,  fourth  Monday 
of   each    iiKinth. 

Keji'vknated  Sons  01  Jovk.  Jupilcr,  K.  L.  Jaynes,  PiltsburRh,  I'a.; 
.Mercury   (Secretary),   E.   ('.    Hennett,  .St.   Louis,   Mo. 

Society  for  the  Promotion  or  Engineering  FJIducation.  Secretary, 
li.    IT.    Norris,    Cornell    University,    Ithaca,   N.    V. 

Si)(  iiTv  OF  Wireless  Telegraph  Enginkkrs.  Secretary,  E.  11.  Moore, 
}')  Trinity  Place,  Boston,  Mass.  Monthly  inectinK,  first  .Saturday  of  each 
inonth,    at    the   Massachusetts   Institute   of   Teclinolo«y,    Kustoii. 

SoTTii wkstern  ,  Electrical  &  Gas  Association.  Secretary,  IJ.  G. 
Fisher,    1316  Commerce   .St.,   Dallas,  Tex. 

.Street  Railway  Association  of  the  State  01  New  York.  Secretary 
J.    C.    Collins,    Rochester,    N.    Y. 

Vermont  Electrical  Association.  Secretary-Treasurer,  A.  I!.  Mars- 
den,  Manchester,  Vt. 

Western  .\s.sociation  or  Electrkai.  Inspectors.  Secretary,  W.  S. 
!*oyd,    76  West   Monroe   St.,    Chicago,    III. 

Western  Society  ok  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  Association.  .Secretary,  J.  II.  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Friday  of  each  month,  except  January, 
July  and  August.     Annual   meeting,   Tuesday   after  Jan.    1   each   year. 

Wireless  Institute.  Secretary,  Alfred  N.  Goldsmith.  College  of  the 
City  of  New  York,  New  York. 

Wisconsin  Electrical  Association.  Secretary,  George  Allison,  Stephen- 
";on     Building,      Milwaukee.     Wis. 
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UNITED  STATES  P.aTKXTS   ISSUED  JAN.  23,   1912. 

(Prepared   by    Robert    Starr   AHyn,    16    Exchange    Place,    New    York.] 

1,015,300.       AUTOMATIC     LOCK     SWITCH:     W.     R.     Cox,     Cleveland, 

Ohio.     App.   filed   Aug.   4,    1910.     Pin-tumbler   cylinder   lock   for   autu- 

mobile   ignition   system   switch. 
1.015.306.     GAS-LIGHTING    BURNER;    E.    N.    and    E.    A.    Frarv,    South 

Deerheld,   Mass.     App.   tiled  Nov.   5,    1910.      Electroniagnetically   opei- 

ated    break-spark   terminals. 
1,015,317.     DRY   CELL;    F.   J.   Plumel,    Cleveland,    Ohio.      App.    filed   Oct. 

14,    1911.      Flas  a   perforated   tubular  carbon   electrode 'surmounted   by 

a    dry    mix. 

1,015.414.  TELEPHONE  REPE.ATING  SYSTEM;  C.  Adams-Randal, 
New  York.  N.  Y.  App.  filed  Dec.  20,  1910.  The  controller  is  in  an 
independent  circuit  and  is  manually  governed. 

1,015,439.  SMELTING  FURNACE  WITH  ELECTRIC  REFINING 
HEARTHS  CONNECTED  THERETO;  A.  Helfenstein,  Vienna,  Aus- 
tria.    App.  filed  March  8,   1911.     For  iron  and  steel. 

1.015.442.  CIRCUIT  INTERRUPTER;  C.  J.  Hixson,  .  East  Orange. 
N.  J.  App.  fi*ed  Feb.  23,  1907.  A  magnetic  electrode  and  a  yield- 
ingly supported  electrode. 


1.015,534.  ALTERNATING-CURRENT  MOTOR;  A.  C.  Bell,  Westfield, 
N.  J.  App.  filed  March  28,  1910.  Centrifugal  short-circuiting  de- 
vice acting  when   the   motor  attains  full   speed. 

1,015,546.  ELECTROLYTIC  CELL;  W.  H.  Davis,  Boulder,  Col.  App. 
filed  Dec.  14,  1910.  Precipitation  of  the  metallic  constituents  of  so- 
lutions obtained  in  the  cyanide  or  chlorination  treatment  of  gold 
ores;   rotary-screen  electrode  in  the   flow  of  liquid. 

1,015,613  ELECTRIC  SWITCH;  G.  A.  Burnham,  Saugus,  Mass.  App. 
filed   June    17,    1911.      Main   and   auxiliary   oil   switches. 

1,015,623.  MAGNETO;  S.  L.  Kelly,  South  Bend.  Ind.  App.  filed  May 
5,  1910.  A  casing  formed  in  two  parts  and  watertight;  held  to- 
gether  by   threaded    end   caps. 

1,015,644.  SELECTOR  FOR  .\UTOMATIC  TELEPHONE  EXCH.\NGES; 

B.  Settegast,  Karlshorst,  Berlin,  Germany.  .App.  filed  May  23,  1910. 
Detail  improvements  on  the  Strowger  type,  the  parts  being  mainly  of 
sheet-metal    stampings.      Forty-four    claims. 

1,015.720.  PROCESS  O'F  AND  APPARATUS  FOR  MAKING  CALCIUM 
CYANAMIDE  FROM  CALCIUM  CARBIDE;  F.  S.  Washburn,  Nash- 
ville, Tenn  .App.  filed  July  29,  1911.  Thin  superposed  layers  of 
carbide   are  heated   in    nitrogen. 


1,015,513.— Wire  Tie. 


1,015,623.— Magneto. 


1,015,484.  ELECTRIC-CONDUCTOR  DISTRIBUTOR;  F.  W.  Erickson, 
New  York,  N.  Y.  App.  filed  June  24,  1911.  A  supporting  trough  with 
attaching  clips. 

1,015,492.  ELECTRIC  WELDING  MACHINE;  J.  A.  Heany,  Flint, 
Mich.  App.  filed  Jan.  11,  1911.  Mechanical  details  to  adapt  the 
mechanism   for    handling   miscellaneous    work. 

1,015,494.  ELECTRIC  TRANSMISSION  OF  INTELLIGENCE;  I.  Kit- 
see,  Philadelphia,  Pa.  App.  filed  July  3,  1911.  Magnetic  coils  for 
neutralizing   the   inductive   effect   of   one   circuit   upon   another. 

1,015,513.  WIRE  TIE;  J.  "J.  Sanders,  East  Grand  Forks,  Minn.  App. 
filed  July  6,  1911.  A  loop  with  clips  for  fastening  a  live  wire  to 
an    insulator. 

1.015,523  MAIL-BOX  SIGNAL;  W.  M.  Ulbrich,  Atlantic,  la.  App. 
filed  June  22,  1910.  For  rural  free-delivery  route  boxes  to  signal 
in    the    house. 


1.015,728.  LIFTING  MAGNET;  A.  C  Eastwood,  Cleveland,  Ohio.  .App. 
filed  May  13,  1910.  Excluding  moisture  and  permitting  expansion 
of   the   insulation. 

1.015.734.  PRIMARY  BATTERY;  R.  V.  Heuser,  Waterburv,  Conn. 
.-\pp.  filed  Sept.  10.  1910.  Le  Lalande  type  with  copper  oxide,  metal- 
lic  sodium   and   a   caustic-soda   solution. 

1.015.735.  PRIMARY  BATTERY:  R.  V.  Heuser,  Waterbury,  Conn. 
App.   filed   .April   25,    1911.      Sodium   amalgam   positive   electrode. 

1,015,748.  ELECTRIC  CLOCK;  A.  Tuerk,  Chicago,  111.  App.  filed 
Aug.   9,    1909.      Structural   improvements  on   Patent   No.  698,158. 

13,365.  (Reissue).  METHOD  OF  .\ND  MECHANISM  FOR  PRO- 
DUCING MUSICAL  SOUNDS:  G.  Breed,  Philadelphia.  Pa.  App. 
filed  Dec.  5,  1911.  Electromagnetically  vibrated  strings.  Original 
Patent    No.    1,007,265. 
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PATENT  REFORM. 

Elsewhere  we  prim  llie  text  of  a  petition  id  the  I 'resident 
of  the  United  States,  presented  by  the  Inventors"  (iuild, 
calling  attention  in  general  terms  to  the  present  imsatisfac- 
tory  patent  situation  from  the  ])uint  of  view  of  the  inde- 
pendent inventor  and  suggesting  the  authorization  of  a 
Congressional  committee  to  investigate  the  subject.  As  will 
be  noted,  especial  mention  is  made  ot  the  discouraging  effect 
of  modern  trade  combinations  on  inventive  thought  and  of 
the  extreme  disadvantage  under  which  the  inventor  labors 
in  defending  his  rights  in  the  courts.  'Ihc  petition  might 
have  been  made  much  stronger  in  appeal  by  developing  in 
some  detail  the  manner  in  which  a  constitutional  provision 
intended  to  advance  progress  and  secure  to  inventors  a 
reward  for  their  labors  has  gradually,  by  statute,  court 
precedent  and  Patent  Office  rules,  been  so  perverted  as 
actually  to  hinder  progress  by  the  suppression  of  the  in- 
dependent inventor,  and  to  divert  from  both  inventor  and 
nation  the  benefits  which  the  framers  of  the  Constitution 
intended  to  secure  to  these,  the  sole  contracting  parties  to 
the  patent  monopoly  which  the  organic  law  establishes. 
We  sincerely  hope  that  the  result  of  the  present  movement 
will  be  the  appointment  of  the  suggested  Congressional 
committee,  with  wide  powers  of  investigation.  The  situation 
has  become  so  grave  that  it  cannot  be  alleviated  merely  by 
the  creation  of  a  special  patent  court,  by  changes  in  Patent 
Office  procedure  or  by  similar  expedients  from  time  to  time 
offered,  which  do  not  at  all  strike  at  the  heart  of  the  evil. 
What  is  needed  is  an  authoritative  in(|uiry  into  tlie  present 
abuses  of  the  patent  system,  followed  by  a  radical  recon- 
struction of  statute  law  that  will  give  to  the  patent  monopoly 
its  plain  meaning  as  expressed  in  the  words  of  the  Con- 
stitution. .\  joint  Congressional  committee  could,  if  it 
would,  perform  this  office.  We  hope  our  readers  will  lend 
their  aid  to  the  Inventors'  Guild  in  advancing  the  good 
cause  in  which  that  body,  representing  some  of  our  greatest 
inventors,   is   enlisted. 


THE  OWNERSHIP  OF  WATER-POWER. 

.V  decision  of  far-reaching  importance  is  that  of  the 
Wi.sconsin  Supreme  Court,  noticed  elsewhere  in  this  issue, 
on  the  water-power  law  passed  in  that  State  about  six 
months  ago.  The  fundamental  feature  of  this  enactment 
was  in  effect  an  assumption  of  the  ownership  by  the  State 
of  all  hydraulic  rights  on  navigable  streams  within  its 
territorv  irrespective  of  the  ownership  of  riparian  lands; 
and  according  to  the  statute  navigable  streams  were  all 
streams  navigable  in  any  way,  as,  for  instance,  even  by 
rowboats  or  for  the  flotation  of  timber.  In  other  words,  the 
purpose  of  the  statute  was  to  hold  as  property  of  the  State 
substantiallv  all  water-powers  within  its  borders,  so  that  no 
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owner  or  lessee  ol  riparian  rij;lits  wmilil  tlicrcby  accmirc 
the  liydraulic  rij^Iits  to  tlic  stream  iiicliideil  in  Ills  holdings. 
Provision  was  made,  of  conrse.  for  snitablc  leases  of  water 
power  rij;lits  muler  tins  law  i)y  llie  Public  Service  Conniiis- 
sion.  The  statute,  it  will  be  seen,  was  extremely  radical  in 
its  substantial  denial  of  property  riglits  in  water  tliroui^ii 
ri|)ariau  ownership,  the  act  thus  coming  pretty  near  to  bi'iiij..; 
confiscatory.  The  oidy  precetlent  which  occurs  to  us  for 
claiminj;  state  ownersliip  in  this  broad  way  is  that  i)re- 
sented  by  some  of  the  decisions  on  the  game  laws,  in  which 
the  public  ownership  of  fcnc  iiatunr  by  the  State  has  been 
maintained,  and  consequently  the  right  of  the  State  \n 
demauil  tiu-  payment  of  license  fees  even  for  residents  of 
the  State,  and  the  regulation  of  close  seasons  irrcspcclix  c 
of  private  ownership  of  property  on  which  game  may  l)c 
fountl.  This  is  a  very  different  matter,  however,  fnim  ihr 
assumption  by  the  State  of  all  rights  in  water-power,  uliicli 
exists  in  well-defined  channels  in  which  the  abutlors  ha\i.' 
always  been  supposed  to  have  at  least  a  substantial  equity. 
subject  to  the  right  of  other  riparian  owners  and  to  the 
general  use  of  the  stream  as  a  waterway. 

The  Wisconsin  law  i)raclically  extinguished  all  such  ccpii- 
ties,  and  very  naturally  the  property  owners  promptly  took 
the  matter  before  the  courts.  The  result  has  been  what 
might  reasonably  be  expected — a  unanimous  decision  of  the 
Supreme  Court  of  the  State  that  the  statute  is  unconstitu- 
tional. The  court  holds  that  the  water-power  in  a  navigable 
river  is  appertinent  to  the  riparian  ownership,  subject  to 
the  rights  of  navigation,  and  that  the  hydraulic  rights  can- 
not therefore  be  taken  by  the  State  eitiier  for  public  or 
private  use  except  in  due  course  of  exercising  the  right  of 
eminent  domain.  The  decision  states  clearly  that  the  prop- 
erty rights  in  water,  which  have  resulted  in  great  and  bene- 
ficial hydraulic  developments,  cannot  be  summarily  extin- 
guished by  legislative  enactments,  in  the  face  of  the  con- 
stitution of  the  State  and  also  of  the  federal  prohibition 
against  depriving  any  person  of  his  property  without  due 
process  of  law.  .  In  efifect,  the  decision  holds  that  an  attempt 
by  the  State  to  extinguish  the  private  right  of  ownership 
in  water  appertaining  to  the  riparian  rights  is  wholly  illegal 
and  unconstitutional,  and  the  full  right  of  riparian  owner- 
ship is  affirmed  subject  only  to  such  rights  of  navigation  as 
properly  are  attached  to  the  use  of  navigable  streams.  This 
decision  appears  to  be  sound  law  as  well  as  sound  conunon 
sense,  and  any  departure  from  this  position  would  certainly 
involve  the  hydraulic  resources  of  the  country  in  inter- 
minable trouble  and  litigation. 

Something  like  $40,000,000  has  been  expended  in  water- 
power  developments  in  Wisconsin,  and  the  present  decision, 
confirming  fully  the  rights  acquired  and  the  right  to  ac- 
quire further  pow^ers,  will  be  of  great  assistance  in  further 
and  more  complete  utilization  of  the  Wisconsin  streams. 
Statutes  similar  to  the  one  just  declared  unconstitutional 
have  been  talked  over  in  other  states,  and  had  the  Wis- 
consin court  taken  a  less  determined  stand  the  amount  of 
property  involved  in  doubt  and  hazard  would  have  risen  to 
a  very  formidable  amount.  As  the  case  stands  now,  in- 
vestors can  safely  acquire  water-powers  through  the  pur- 
chase of  riparian  rights  and  develop  them  without  danger 
of  being  interfered  with  in  the  use  of  their  legally  acquired 


possessions.  \\  li.it  the  Slate  may  do  on  its  own  lands  is 
another  matter,  for  here  it  has  complete  ownership,  riparian 
and  otherwise;  but  in  the  face  of  this  decision  there  is 
little  chance  of  any  further  attempts  to  infringe  the  rights 
of  ])rivatc  owners  to  what  has  always  heretofore  been 
held  by  them  without  thought  of  possible  Cfjnfiscation, 


PROGRESS  IN  ILLUMINATING  ENGINEERING. 

It  is  a  pleasure  to  note  that,  despite  the  somewhat  sinister 
predictions  of  occasional  lukewarm  prophets,  illuminating 
engineering,  both  in  this  country  and  abroad,  is  going 
steadily  forward  and  is  producing  important  practical  re- 
sults. The  Traiisdctioiis  of  the  Illuminating  Engineering 
Society  for  last  year  covered  something  like  looo  pages  of 
technical  articles  dealing  with  various  phases  of  the  matter, 
.Mid  the  foreign  literature  is  rapidly  increasing  in  volume 
and  importance.  The  severest  criticism  we  have  heard 
leveled  against  the  society  in  this  country  is,  on  the  part 
of  the  electric  contingent,  that  it  is  devoting  too  much 
.ittention  to  gas  and,  on  the  part  of  the  gas  advocates,  that 
it  is  overweighted  with  electricity.  Now,  if  two  men  swap 
horses  and  each  avers  he  has  the  worst  of  the  bargain,  it 
is  a  fairly  safe  gamble  that  honors  are  about  even;  so 
that  we  do  not  think  great  importance  should  be  attached 
to  this  particular  criticism.  If  one  looks  back  to  a  period 
of,  say,  five  years  ago,  when  the  movement  toward  the 
scientific  study  of  illuminating  engineering  was  just  be- 
ginning, and  then  inspects  the  installations  made  in  the 
light  of  present  experience,  he  will  realize  that  the  progress 
has  been  very  great  in  this  brief  period,  and  that  the  effort 
has  been  well  worth  the  while.  More  than  this,  the  public, 
which  pays  a  half  billion  dollars  or  so  per  annum  for  light, 
has  come  to  appreciate  the  importance  of  making  this  ex- 
penditure wisely  and  looks  to  the  illuminating  engineer  for 
help. 

Still  more  striking  is  the  effort  that  is  being  made  to  give 
systematic  instruction,  both  technical  and  popular,  on  this 
important  matter.  The  Johns  Hopkins  lectures  of  1910 
seem  to  have  started  the  ball  rolling  in  a  very  effective 
way,  and  we  note  with  pleasure  the  effective  work  that  is 
being  done  toward  popular  education  abroad.  At  the 
present  time  there  are  going  on  in  London  three  inde- 
pendent popular  courses  on  illuminating  engineering,  one 
of  six  lectures  on  Thursday  evenings  at  the  Polytechnic  by 
Mr.  Dow,  another  of  eight  lectures  on  Wednesday  evenings 
at  the  University  of  London  by  Mr.  Clinton,  and  a  third 
course  of  ten  lectures  on  Tuesday  evenings  at  the  North- 
ampton Polytechnic  Institute  given  by  a  group  of  specialists 
on  the  various  problems  concerned.  If  anyone  in  London 
is  desirous  of  condensed  instruction  in  illuminating  engi- 
neering, he  is,  therefore,  in  a  position  to  get  within  the 
next  few  weeks  the  advantage  of  twenty-four  lectures 
covering  all  phases  of  the  subject  and  delivered  by  men 
who  are  thoroughly  up  in  their  topics.  This  is  a  remark- 
ably good  showing  for  a  comparatively  new  branch  of 
engineering  in  a  country  which  we  are  wont  to  think  of 
as  particularly  conservative.  The  example  of  our  British 
friends  in  rousing  themselves  to  meet  the  necessities  of 
popular  instruct'ion  is  one  altogether  worthy  to  be  followed. 
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THE  LOS  ANGELES  AQUEDUCT  PLANT. 

In  another  column  \vc  present  an  extended  account  of 
the  very  interesting  and  important  plans  for  power  develop- 
ment on  the  splendid  a(jueduct  system  now  under  construc- 
tion for  Los  Angeles.  The  growth  of  tlie  metropolis  of 
southern  California  has  been  something  ahnost  unparalleled 
even  in  the  astounding  liistory  of  our  own  country.  In 
ten  years  its  population  has  increased  more  than  three  times, 
and  with  this  tremendous  growth  and  expansion  of  urban 
territory  the  necessity  for  a  suitable  water  supply  has 
rapidly  increased.  The  project  now  under  way  is  one  of 
the  most  sensational  undertaken  in  behalf  of  any  city  in 
the  whole  range  of  history,  involving  as  it  does  the  bringing 
of  water  a  distance  of  about  250  miles  from  an  entirely 
independent  watershed  in  a  distant  part  of  the  State.  In- 
cidental to  the  water  supply,  a  splendid  opportunity  for  the 
establishment  of  hydroelectric  plants  appears,  since  the  fall 
from  the  intake  far  up  in  the  Owens  Valley  to  the  San 
Fernando  Reservoir  overlooking  Los  Angeles  is  more  than 
2600  ft.  The  present  average  peak  load  of  electric  power 
in  the  Los  Angeles  district  is  about  90,000  hp,  substantially 
the  whole  of  which  could  be  furnished  by  the  complete 
development  of  the  hydraulic  resources  of  the  great 
aqueduct. 

The  plants  already  projected  on  the  aqueduct  and  on 
streams  in  Owens  Valley  are  seven  in  number,  with  a  total 
capacity  of  138,000  kw.  Of  these,  four  would  require  very 
long  transmissions  to  the  Los  Angeles  district,  but  the 
remaining  three,  with  an  aggregate  capacity  of  92,000  kw, 
are  within  less  than  50  miles  of  the  city,  hence  within  ex- 
tremely easy  transmission  distance.  One  great  advantage 
of  the  situation  topographically  is  that  the  provisions  for 
diverting  and  holding  the  water  along  the  aqueduct  are 
such  as  entirely  to  remove  the  troubles  caused  by  mountain 
torrents  in  some  of  the  otherwise  good  hydraulic  locations 
in  California.  Many  of  the  smaller  rivers  in  the  mountains 
are  scarcely  more  than  brooks  during  the  summer  months, 
but  when  the  snows  are  melting  rise  to  terrific  torrents, 
imperiling  any  works  along  their  banks.  The  aqueduct 
control  removes  this  danger  from  the  proposed  develop- 
ments, and  the  number  and  size  of  the  plants  are  such  that  it 
will  not  be  difficult  to  cut  out  for  overhauling  and  repairs 
aiiy  of  the  allied  stations,  in  case  it  may  prove  to  be  neces- 
sary, without  materially  interfering  with  the  delivery  of 
power  in  Los  Angeles. 

The  first  plant  will  be  the  San  Francisquito  No.  i,  a 
station  in  the  San  Francisquito  Canyon,  something  over 
40  miles  from  Los  Angeles.  The  first  installation  will  be 
three  7500-kw  generators,  each  connected  to  a  pair  of  im- 
pulse wheels  having  an  effective  head  of  from  800  ft.  to 
900  ft.  These  generators  are  three-phase  machines  for  6600 
volts  and  50  cycles  per  second,  the  frequency  used  in  the 
great  existing  transmissions  to  Los  Angeles,  and  inherited 
from  the  first  three-phase  plant  established  nearly  twenty 
years  ago  at  Redlands.  The  regulation  is  to  be  by  needle 
valves  in  the  nozzles  in  accordance  with  recent  Western 
practice,  but  there  arc  also  provided  by-passes  for  water, 
so  as  to  secure  adequate  flow  to  the  plants  and  aquedirct 
below  when  the  generating  units  are  not  in  use.  The 
needle  valves  are  operated  by  automatic  governors  worked 


by  oil  i)ressure  in  the  customary  way,  and  the  governor 
control  is  carried  to  the  switchboard  for  convenience  in 
operation.  The  design  of  the  wheel  plant  involves  some 
interesting  details  in  checking  the  water  discharge,  since 
on  account  of  topographical  conditions  the  tailraces  must 
be  short  and  hence  special  precautions  must  be  taken  to 
avoid  erosion.  The  transmission  itself  will  be  at  approxi- 
mately 60,000  volts,  and  the  transformers  are  in  ten  single- 
phase  units,  operated  in  banks  of  three,  Y-connected  with 
grounded  neutral.  The  plant  will  ultimately  rise  to  52,000 
kw  capacity.  A  second  plant  in  the  San  Francisquito 
Canyon  gives  opportunity  for  33,000  kw  more,  and  a  plant 
at  San  Fernando,  only  24  miles  from  Los  Angeles,  dis- 
charging directly  into  the  San  Fernando  Reservoir,  will 
add  to  this  about  7000  kw.  The  other  projected  plants  are 
far  up  the  line  toward  the  Owens  Valley.  As  has  been 
previously  mentioned  in  these  columns,  a  very  large  amount 
of  electric  power  has  been  employed,  derived  from  the  plants 
of  the  Southern  California  Edison  Company,  during  the 
construction  of  the  aqueduct,  nearly  3500  hp  in  motors  hav- 
ing been  in  use.  Altogether  the  project  is  a  most  brilliant 
example  of  the  combination  of  water  supply  and  power 
supply  on  a  huge  scale,  and  reflects  vast  credit  on  the  enter- 
prise of  Los  Angeles  and  the  skill  of  the  engineers,  long 
and  well  known  on  the  Coast,  who  have  had  the  great  work 
in  charge. 


AN  ELECTROPHYSICAL  EXPLANATION  OF  GRAVITATION. 

Attempts  have  been  made  from  time  to  time  to  account 
for  the  universal  law  of  gravitation  in  a  variety  of  different 
ways,  some  mechanical,  some  electrical  and  others  hydro- 
dynamical.  Up  to  the  present  time  none  of  these  attempts 
has  been  regarded  with  general  satisfaction.  One  of  the 
difficulties  in  the  path  of  such  theories  has  been  the  enor- 
mous apparent  velocity  with  which,  according  to  astronomi- 
cal deductions,  gravitational  force  propagates  itself  in  space, 
a  velocity  seemingly  very  large  by  comparison  with  the 
known  velocity  of  light.  According  to  the  subatomic,  or 
corpuscular,  theory  of  matter,  put  forward  in  recent  years 
by  Sir.  J.  J.  Thomson  and  his  followers,  every  atom  consists 
of  an  electrically  positive  nucleus,  surrounded  by  a  group  of 
planetary  electrons  all  electrically  negative  and  exactly 
alike.  It  is  coming  to  be  believed  that  the  atoms  are  vir- 
tually microcosmic  planetary  systems,  forming  stable  dy- 
namical groups,  the  planets  being  arranged  symmetrically 
with  respect  to  the  central  nucleus  at  successively  increas- 
ing radii.  In  the  case  of  our  great  solar  system  we  have 
planets,  including  our  own  world,  as  single  elements  at 
successive  distances,  assigned  by  Bode's  law.  That  is  to 
say,  there  is  one,  and  only  one,  planet  at  the  radial  distances 
occupied  by  Mercury,  Venus,  Earth,  Mars,  etc.,  except  in  a 
single  case,  where  instead  of  a  single  planet  we  have  a  ring 
of  many  asteroids  or  minor  planets,  all  having  approxi- 
mately the  same  distance  from  the  sun.  The  modern  hy- 
pothesis of  the  atom  conceives  of  a  microcosmic  system  of 
negatively  electrified  planets  arranged  in  symmetrical 
asteroid  fashion  about  the  common  center. 

It  is  also  coming  into  suggestion  that  not  only  is  the 
atomic  weight  of  a  substance  determined  by  the  number  of 
planets  in  its  atomic  system,  but  also  by  the  kinetic  energy 
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"I  ri\  nluliiiii  ol  tliiisr  pl.iiut^.  In  nilur  \\i>f.|s,  :m  .iiniii  i>\ 
mercury,  with  ;m  atDinic  wi'ij^lit  of  ahoiit  -'no.  lias  not  only 
two  luindri'd  tiiiu-s  as  many  plam-ts  as  a  liydio^ni  atom. 
Iiitt  aUo  two  Imiidiiil  linu'N  as  imudi  kini'tic  rncri;\  oi 
planetary  motion  as  tlic  hydrogen  atom.  Ilic  sim|)U'st  kmd 
of  plaiK'tary  motion  is  nniform  nvohition  in  a  circU-  ahoni 
lie  rcntral  imclcns:  so  that,  aooordinj,'  to  this  hvpothi^is. 
.ill  of  till-  oorimsonlar  planets  in  .any  atom  arc  spinninj.; 
aronnd  ihr  i-entor  in  a  nniform  procession,  within  orhit^ 
exceedingly  miimte  luit  with  anuinlar  \idocities  excessivcK 
larj;o.  If  the  planets  were  all  at  rest  within  an  atom,  the 
sim])lest  conceivahio  symmetry  of  distribution  would  he  a 
uniform  distrihution  in  concentric  shells.  At  each  successivi' 
radius  there  would  he  a  certain  nnmher  of  |)l;incts  per 
steradi.m.  \\  ith  the  planetary  system  spinninj.;  at  a  hi.s^h 
spec'l.  however,  the  iilea  s»i,^}>;ests  itself  that  the  maximum 
degree  of  stability  would  be  found  in  a  two-dimensional 
series  of  ring  distributions,  rather  than  in  a  three-dimen- 
sional .series  of  shell  distributions,  although  the  problem  has 
not  yet  been  solved  mathcmaticallv.  and  the  idea  is  perhaps 
based  upon  our  experience  wiili  larye  astronomical  plane- 
tary systems. 

In  the  article  by  Dr.  A.  C.  Crehore  appearing  on  page  ,^7 
an  ingenious  electromagnetic  theory  of  gravitation  is  out- 
lined, based  upon  the  supposition  that  the  speed  of  rotation 
of  the  corpuscular  planets  in  an  atom  is  always  very  close 
to  the  speed  of  light.  It  was  first  shown  by  Heaviside  that  if 
.'<n  electrified  particle  moves  in  a  straight  line  with  the  speed 
of  light  its  electric  flux  lines,  instead  of  uniformly  diverg- 
ing spherically,  as  when  at  rest,  diverge  uniformly  in  a 
plane,  which  plane  is  per])endicular  to  the  line  of  motion. 
I-ines  of  magnetic  flux  accompany  the  motion,  and  are  ar- 
ranged in  circles  in  the  plane,  their  intensity  being  inversely 
as  their  radial  distance  from  tlie  particle.  The  electromag- 
netic drag  or  inertia  of  the  particle  at  light  speed  would, 
how'ever,  be  infinite,  which  means  that  the  light  speed  could 
never  be  actually  reached.  At  approach  to  light  speed  tlic 
electromagnetio  fluxes  w'ould  spread  into  a  narrow^  spherical 
zone,  instead  of  into  a  strict  plane  of  zero  thickness.  In  the 
Crehore  hypothesis  each  and  every  corpuscular  planet  is  al- 
ways moving  so  near  to  the  light  speed  that  its  electric  and 
magnetic  fluxes  approximate  to  a  plane  cobweb  distribution. 
The  cobweb  planes  extend  to  infinity  and  rotate  with  the 
planets,  being  always  perpendicular  to  their  tangential  di- 
rection of  movement.  Every  planet  in  the  system  of  an 
atom  carries  its  infinite  electric  cobw^eb  rigidly  fastened  to 
it,  and  in  one  revolution  this  cobweb  must  cut  any  point  in 
the  universe  twice. 

When  an  electric  cobweb,  in  its  rapid  rotation  around  its 
microcosmic  nucleus,  strikes  any  other  given  atom  the  Crehore 
hypothesis  assumes  that  no  resultant  electric  pull  can  there- 
by' be  given  to  the  latter's  planets,  owing  to  the  scattering 
distribution  of  their  planes — but  that  a  momentary  electric 
thrust  is  given  to  the  positive  nucleus  of  the  atom  struck, 
in  the  direction  of  the  line  between  them  and  w^ith  an  in- 
tensity inversely  proportional  to  the  distance.  Since  the 
radiating  lines  of  the  revolving  cobw'eb  are  all  electric  flux 
lines,  the  positive  nucleus  of  the  atom  struck  is  urged,  like 
an  ordinary  electrified  pithball,  with  a  momentary  impulse 
along  the  radial  line.     But  at  the  next  half  revolution  of  the 


rotating  pi. met  the  cobweb  will  strike  the  s.ime  ;itom  with 
.Miother  momentary  ini[iulse  in  the  op|)osite  direction.  In 
each  successive  revolution  of  the  rotating  ])l;inet  its  cobweb 
w  dl  strike  two  o|ipo.>ite  electric  imi)ulses  on  the  dist.inl 
,itom  coiisidi-red.  If  all  of  these  r.ipidly  succeeding  mo- 
mentary impulses  were  f)f  exactly  e()ual  strength,  their 
resnll.int  eltecl  would  lie  /em,  nr  no  final  resultant  electric 
icMce.  lilher  attractive  or  repulsive,  could  be  exerted.  But 
;lie  impulses  delivered  whin  the  planet  is  on  the  .side  of  its 
"rliit  near  to  the  distant  .itoni  will  be  .1  trifle  stronger  th;in 
those  delivered  when  on  the  oppfisite  si<le  of  its  orbit,  .ind 
I  111'  dilVerential  action  of  two  nearlv  opposed  forces,  eacli 
.iciing  inversely  as  the  distance,  must  be  algebraically  e(jual 
•o  .1  residtant  force  of  attraction  acting  inversely  as  the 
Mpi.ire  of  the  distance.  Moreover,  since  each  planet  of  the 
first  rotating  system  co-oper,ites  to  deliver  its  own  little 
difl'erential  resultant  attraction,  the  total  effect  of  the  plan- 
etary system  must  be  to  deliver  a  |)ull  directiv  proportional 
In  the  mass  of  the  atom  and  inversely  proportional  to  the 
s(piare  of  the  distance,  or  in  accorrlance  with  the  New- 
tonian law. 

Summing  up,  then,  the  C  reiiore  hy])othesis  contemplates 
each  and  every  point  of  space  as  receiving  alternating  cur- 
rents of  enormous  frequency  from  each  and  every  atomic 
l)l;inetary  system  in  the  whole  universe.  The  resultant 
electric  or  magnetic  intensity  due  to  all  such  masses  com- 
bined is  a  particular  value  of  the  gravitational  potential  at 
the  point.  An  atom  of  given  mass,  placed  at  that  point,  will 
have  its  positive  nucleus  urged  in  the  direction  dictated  by 
that  resultant  alternating  current.  It  is  a  curious  corollary 
of  the  hypothesis  that  the  instantaneous  electromagnetic  in- 
fluence emanating  from  any  given  atomic  planetary  system 
is  unequal  in  different  directions.  The  cobweb  emanating 
from  each  planet  is  symmetrical,  but  tliis  cobweb,  in  its 
rotation,  cuts  space  very  rapidly  at  the  equatorial  region, 
although  not  at  all  at  the  polar  region  of  the  planetary 
orbit.  Consequently,  if  we  suppose  the  orbital  plane  of  an 
atom  to  be  fixed  in  space,  the  gravitational  force  of  this 
atom,  as  exerted  electromagnetically  in  the  manner  de- 
scribed, will  reach  a  maximum  in  the  plane  of  the  orbit  and 
remain  zero  at  the  poles.  A  crucial  test  of  the  theory 
should,  therefore,  be  directed  to  determining  whether  the 
gravitational  force  exerted  by  an  atom  is  polarized  in  this 
manner.  It  is  conceivable  that  the  application  of  a  power- 
ful magnetic  field  to  a  gravitating  mass  might  deflect  to 
some  extent  its  orbital  planes,  according  to  the  Zeeman 
efifect,  and  might  thus  influence  its  gravitational  force  in 
ditTerent  directions.  Another  question  wdiich  suggests  itself 
is  as  to  the  possibility  of  propagating  electric  disturbances 
in  space  at  speeds  vastly  greater  than  the  speed  of  light. 
The  tangential  speed  of  the  revolving  beam  of  light  from  a 
lighthouse  necessarily  increases  directly  yvith  the  radius 
covered  by  the  beam.  In  like  manner  the  tangential  speed 
of  an  electric  cobweb,  spinning  at  an  enormous  number  of 
revolutions  per  second,  becomes  appallingly  great  at  a 
distance  equal  to  that  of  the  earth  from  the  sun,  and  gravi- 
tation is  supposed  to  act  through  all  space.  But,  .latever 
may  be  the  result  of  experimental  evidence  upon  the  Cre- 
hore hypothesis,  there  can  be  no  doubt  that  it  ofifers  at  least 
a  fascinating  speculation  upon  the  nature  of  the  perennial 
problem  of  gravitation. 
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PETITION    TO    PRESIDENT    TAFT    CALLING    FOR 
PATENT  REFORM. 


The  Inventors"  Guild  has  forwarded  lo  President  Taft 
a  petition  in  the  form  of  a  resolution  adopted  at  a  meeting 
of  that  body  on  Nov.  24  directing  the  attention  of  the  Presi- 
dent to  the  urgent  need  of  reforms  in  the  Patent  Office  and 
in  the  patent  courts  and  suggesting  the  appointment  of  a 
Congressional  committee  to  investigate  the  subject  of  the 
patent  monopoly.  The  Inventors'  Guild,  of  which  Mr. 
Ralph  D.  Mershon  is  president,  embraces  many  of  the  most 
prominent  inventors  in  the  country,  including  Thomas  A. 
Edison,  M.  I.  Pupin,  Charles  A.  Bradley,  H.  Ward  Leonard, 
John  F.  Kelly  and  Peter  Cooper  Hewitt. 

The  petition  points  out  that  the  constitutional  provision 
giving  to  Congress  "'power  to  promote  the  progress  of 
science  and  useful  arts  by  securing  for  limited  times  to 
inventors  the  exclusive  right  to  their  respective  discoveries" 
was  intended  to  obtain  for  the  benefit  of  the  nation  the 
publication  of  every  new  and  useful  invention  in  such  full, 
clear,  concise  and  exact  terms  as  to  enable  any  person 
skilled  in  the  art  or  science  to  which  it  pertains  to  make, 
construct,  compound  or  use  the  invention  after  the  limited 
time  for  which  the  exclusive  right  is  secured  to  the  inventor 
by  patent,  and  thereby  to  secure  the  great  benefit  which 
all  experience  shows  results  to  a  nation  from  publishing 
inventions,  in  contradistinction  to  following  a  policy  which 
would  tend  to  encourage  trade  secrets,  monopoly  and  trade 
combinations,  which  minimize  the  value  of  inventions  to 
the  nation. 

The  petition  proceeds  to  say  that  a  patent  is  in  effect  a 
contract  between  the  government  and  the  inventor  by  which 
the  government,  in  consideration  of  the  right  to  publish  the 
invention  for  the  benefit  of  the  nation,  agrees  that  in  return 
for  his  satisfactory  disclosures  of  his  new  and  useful  inven- 
tion under  reasonable  conditions,  to  be  determined  by  the 
government,  it  will  secure  the  inventor  for  a  limited  time 
in  the  exclusive  right  to  his  new  and  useful  invention.  But 
an  inventor,  after  having  performed  his  part  of  the  contract 
by  having  made  proper  disclosure  of  a  new  and  useful  in- 
vention to  the  United  States  government  officials,  is  fre- 
quently subjected  to  unreasonable  delay,  expense  and  in- 
justice before  obtaining  his  patent,  and  after  having  ob- 
tained his  patent  is  not  equitably  secured  in  his  exclusive 
right  as  the  Constitution  intended  that  he  should  be  secured 
in  return  for  his  disclosure  in  good  faith  of  his  new  and 
useful  invention ;  and,  as  a  consequence  of  this  unfair  treat- 
ment of  inventor  patentees,  the  United  States  is  not  obtain- 
ing in  the  degree  that  it  should  the  national  benefit  of  the 
best  inventive  work  of  its  many  able  inventors. 

The  United  States  patent  system,  it  is  stated,  has  been 
evolved  to  its  present  condition  without  proper  considera- 
tion of  the  rights  of  the  nation  and  of  the  inventors,  who 
are  the  two  real  parties  at  interest,  but  on  the  contrary  has 
been  developed  to  its  present  condition  almost  entirely  as 
the  result  of  suggestions  from  persons  who  do  not  occupy 
the  position  of  one  of  the  parties  to  the  contract  which  every 
patent  represents,  and  who  do  not  suffer  damage  from  the 
delays,  complications,  injustice  and  expense  characteristic 
of  the  United  .States  patent  .system  and  the  United  States 
courts  which  hear  patent  causes,  such  damage  being  borne 
principally  but  indirectly  by  the  nation  and  to  a  lesser  de- 
gree, but  directly,  by  the  inventor-patentees. 

It  is  further  stated  as  a  well-known  fact  that  modern 
trade  combinations  tend  strongly  toward  constancy  of 
processes  and  products,  and  by  their  very  nature  are  op- 
posed to  new  processes  and  new  products  originated  by 
independi.  Inventors,  and  hence  tend  to  restrain  competi- 
tion in  the  development  and  sale  of  patents  and  patent 
rights,  and  consequently  tend  to  discourage  independent 
inventive  thought,  to  the  great  detriment  of  the  nation  and 
with  injustice  to  inventors,  whom  the  Constitution  especially 
intended  to  encourage  and  protect  in  their  rights. 


Under  existing  methods  of  trying  patent  causes,  an  in- 
ventor-patentee of  average  means  could  not,  at  his  own 
expense,  carry  to  a  conclusion  an  average  patent  litigation 
against  a  wealthy  opponent,  and  therefore  a  few  wealthy 
concerns  usually  acquire  nearly  all  important  patents  in 
their  field,  to  the  great  damage  of  the  nation  because  of  the 
restraint  of  competition  and  because  of  the  resulting  ten- 
dency of  such  inventors  to  seek  protection  for  their  inven- 
tions by  trade  secrets  or  else  to  cease  inventive  work. 

The  opinion  is  expressed  that  efficient  protection  by  patent 
of  new  and  useful  inventions  would  offer  to  the  average 
-A^merican  manufacturer  one  of  the  best  methods  of  meeting 
foreign  competition  and  would,  in  addition,  improve  quality, 
reduce  first  cost  and  stimulate  fair  competition,  with  result- 
ing benefit  to  the  entire  nation. 

The  terms  of  the  resolution  concluding  the  above  recita- 
tion are  as  follows : 

"The  Inventors'  Guild,  composed  exclusively  of  inde- 
pendent and  experienced  inventor-patentees,  does  hereby  re- 
spectfully ask  the  attention  of  the  President  of  the  United 
States  to  the  urgent  need  of  reforms  in  the  Patent  Office 
and  also  in  the  courts  which  hear  and  decide  patent  causes, 
and  hereby  requests  the  President  to  recommend  to  Con- 
gress the  advisability  of  appointing  a  committee  to  confer 
with  experienced  and  representative  inventors  with  the  ob- 
ject of  promptly  accomplishing  such  reforms  as  will  result 
in  more  effectively  carrying  out  the  intention  of  the  Con- 
stitution, and  to  supplement  such  recommendations  by  such 
executive  action  as  in  his  judgment  seems  likely  to  assist 
in  accomplishing  the  needed  reforms." 


WISCONSIN   WATER-POWER    LAW    HELD    TO    BE 
UNCONSTITUTIONAL. 


On  July  12,  191 1,  there  was  approved  a  Wisconsin  law 
which  was  of  vital  importance  to  all  owners  of  water- 
power  developments  in  that  State.  This  law  amended  cer- 
tain sections  of  the  existing  statutes  relating  to  the  con- 
struction and  maintenance  of  dams  in  or  across  navigable 
waters  and  created  new  sections  of  those  statutes  relating 
to  the  granting  of  franchises  authorizing  the  improvement 
of  navigation  and  the  development  of  hydroelectric  power 
created  by  such  improvement,  and  it  also  provided  for  a 
state  franchise  for  the  use  of  water-powers.  The  law  con- 
templated the  repeal  of  all  previous  laws  granting  water- 
power  rights  and  vested  such  rights  in  the  State.  The  right 
of  the  State  to  the  use  of  the  power  created  by  the  water 
of  streams  navigable  in  any  way  whatever — that  is,  even  by 
rowboats  or  for  floating  logs — was  held  to  be  above  that  of 
the  riparian  owners.  The  Wisconsin  Railroad  Commission 
was  instructed  to  lease  water-power  rights  under  the  new 
law.  The  purport  of  the  law  may  be  understood,  perhaps, 
by   quoting  two   sections   from   it : 

"No  person,  firm,  association  of  individuals,  corporation 
or  municipality  shall  conduct  or  maintain  or  operate  or  use 
any  dam  or  other  improvements  in  or  across  any  meandered 
or  non-meandered  stream  in  this  State,  navigable  in  fact 
for  any  purpose  whatsoever,  without  having,  holding  or 
obtaining  a  franchise  from  the  State  authorizing  the  con- 
struction or  maintenance  and  operation  of  such  dam  or 
improvements. 

"Any  dam  or  improvements  constructed  or  maintained  in 
or  across  any  such  stream  in  violation  of  the  provisions  of 
this  section  is  hereby  declared  to  be  a  public  nuisance,  and 
the  construction  of  any  such  dam  or  improvements  may  be 
enjoined  or  its  maintenance  abated  at  the  suit  of  the  State 
or  any  citizen  thereof." 

This  law  affected,  of  course,  all  water-power  develop- 
ments in  the  State,  and  there  are  a  large  number  of  them,  a 
considerable  proportion  being  used  to  operate  electrical  gen- 
erating  plants.      A    number   of   water-power   owners   com- 
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billed  to  enjoin  the  State  authorities  from  enforcing  the 
law,  anil  an  early  iicarinj;  wa.s  given  by  the  Supreme  (.  uurl, 
as  tile  importance  of  the  innovation  was  recognized  on  all 
sides.  Among  the  plaintiffs  were  the  Wausau  .Street  Kail- 
roail  Company,  the  Southern  Wisconsin  I'ower  ( Ompany 
and  the  Chippewa  X'alley  Railway,  Light  &  I'ower  Com- 
pany. On  Jan.  30,  lt;iJ.  a  decision  was  handed  down  by 
the  Wisconsin  Supreme  Court,  in  which  its  unanimous  con- 
clusion that  the  law  was  unconstitutional  was  stated. 

\\  hile  the  law  had  not  been  enforced,  a  year's  leeway 
being  given  to  the  water-power  owners,  there  is  a  great 
feeling  of  relief  among  the  water-power  people  of  Wis- 
consin over  the  fact  that  the  law  has  been  nullified.  Ihe 
o[)iiiion  of  the  ci)urt  was  written  by  Mr.  Justice  'I'imlin. 
It  removes  from  the  minds  of  the  managers  of  many  i)ublic- 
service  corporations  a  great  uncertainty,  and  also  does 
away  with  a  menace  to  the  stability  and  security  of  existing 
private  investments. 

Upon  the  questions  involved  in  the  case  the  court  holds 
that  water-power  energy  of  the  water  of  a  navigable  river 
is  appurtenant  to  the  private  ownership  of  the  banks  and 
bed  of  the  river,  subject  to  the  rights  of  navigation.  As 
the  power  incident  to  the  falling  water  is  private  to  the 
appurtenant  property,  it  cannot  be  appropriated  by  the 
State,  either  for  public  or  private  purposes,  except  by 
exercising  the  right  of  eminent  domain  in  duo  accordance 
with  the  law. 

It  is  pointed  out  that  the  long-continued  policy  of  the 
State  in  relation  to  the  riparian  ownership  of  water-power 
rights  has  attracted  large  investments  of  private  capital, 
largely  adding  to  the  wealth  of  the  State  and  promoting  the 
public  welfare.     The  court  goes  on  to  say: 

"The  large  property  rights  thus  created  and  the  great 
development,  with  the  beneficial  results  suggested,  were 
accomplished  by  private  enterprise  in  reliance  on  the  law 
of  the  land,  particularly  the  constitutional  prohibition 
against  taking  private  property  for  public  use  without  ren- 
dering just  compensation  therefor  to  the  owner,  and  by 
necessary  inference  prohibiting  the  taking  of  such  property 
at  all  for  private  use ;  also  the  federal  constitutional  pro- 
hibition against  depriving  any  person  of  his  property  with- 
out due  process  of  law  or  denying  to  him  equal  protection 
of  the  law. 

"A  water-power  is  composed  of  the  riparian  right  afore- 
said, which  is  a  private  possession,  and  the  privilege  or 
franchise  to  obstruct  the  flow  of  water  so  as  to  make  its 
natural  energy  of  use,  which  franchise  upon  acceptance 
becomes  also  private  property  under  constitutional  protec- 
tion as  regards  interference  contrary  to  the  terms  of  the 
grant. 

"In  conferring  a  privilege  as  aforesaid  and  acceptance  of 
it  there  is  a  contractual  arrangement,  with  a  consideration 
incident,  given  and  received  by  each  party,  creating  a  prop- 
erty right  in  the  privilege  itself  as  an  element  in  the  com- 
bination of  privilege  and  riparian  right  forming  the  water- 
power  property. 

"So  such  a  granted  and  accepted  franchise  for  power 
purposes,  or  primarily  for  navigation  and  incidentally  for 
such  purposes,  and  the  creations  in  connection  therewith, 
are  private  property  under  constitutional  protection,  in  that 
they  cannot  be  taken  by  the  State  for  private  use  at  all,  and 
not  for  public  use  except  by  the  reasonable  exercise  of  the 
power  of  eminent  domain." 

Farther  on  the  court  says:  "The  right  of  the  riparian 
owner  to  use  the  water  of  a  river  on  his  own  land  up  to 
ordinary  high-water  mark  for  the  creation  of  power  is 
unmistakably  a  private  right  appurtenant  to  the  land." 

It  is  pointed  out  that  the  effect  of  the  1911  law  will  be  to 
take  property  which  is  in  fact  private  for  a  purpose  de- 
clared to  be  public  without  rendering  any  compensation 
therefor.  This  is  not  warranted  by  fundamental  law,  and 
the  statute  under  consideration  is  therefore  held  to  be  un- 
constitutional.    The  court  enjoins  the  enforcement  of  anv 


part  of  the  law,  cxcei)l  as  to  iuture  new  interference,  with- 
out State  permission,  of  streams  navigable  in  fact  but  not 
meandered.  There  is  no  a]>i)eal  from  this  di-cision.  There 
may  be  a  re  hearing,  but  this  is  unlikely. 

Wisconsin  legislators  were  the  first  to  pronndgate  the 
doctrine  that  all  rights  to  water-powers  heretofore  held  by 
cor|)orations  or  individuals  slujiild  be  vested  in  the  State, 
subject  only  to  lease.  The  Legislature  of  Minnesota  has 
Iiad  under  consideration  the  adoption  of  a  similar  law,  but 
has  not  taken  action.  The  passage  of  the  law  and  the  test 
case  in  the  courts  have  attracted  a  good  deal  of  attention 
among  those  interested  in  water-power  developments  both 
in  Wisconsin  and  elsewhere,  and  the  upholding  of  the 
private-property  rights  of  riparian  owners  will  be  wel- 
comed by  those  who  have  made  investments  in  water-power 
properties.  It  is  said  that  not  less  than  $40,000,000  has 
been  expended  in  water-power  developments  in  the  .State  of 
Wisconsin  alone,  and  there  are  important  plants  at  a  num- 
ber of  places  on  the  T'ox,  Wisconsin,  Menominee,  Chippewa, 
I'lambeau,  Rock,  St.  Louis,  St.  Croix  and  other  rivers. 


COMPANY  AND  INDIVIDUAL  PLANS  FOR  SEATTLE 
N.  E.  L.  A.  CONVENTION. 


President  Gilchrist  of  the  National  Electric  Light  Asso- 
ciation is  writing  a  letter  to  the  presidents  of  some  of  the 
more  active  Class  A  member  companies,  usually  represented 
at  conventions  by  delegations  of  considerable  size,  urging 
them  to  designate  the  delegates  who  will  represent  their 
companies  at  the  forthcoming  Seattle  convention  as  soon 
as  possible.  Heretofore  it  has  happened  in  the  cases  of 
many  companies  that  the  nomination  of  the  delegates  has 
been  left  until  a  few  days  before  the  convention.  In  the 
case  of  the  Seattle  convention,  to  be  held  in  the  week  be- 
ginning June  10  this  year,  this  will  be  an  unwise  procedure, 
for  many  of  the  delegates  will  have  to  travel  thousands  of 
miles  to  attend  the  meeting,  and  it  is  highly  important  that 
they  should  be  permitted  to  make  their  plans  months  in 
advance.  For  instance,  if  delegates  are  allowed  to  take 
their  vacations  at  the  same  time,  many  of  them,  by  planning 
in  advance,  can  arrange  to  take  their  wives  with  them,  but 
this  would  be  impracticable  for  such  a  long  journey  on  short 
notice. 

Mr.  Gilchrist  says  that  it  is  a  mistake  to  think  that  the 
expense  of  sending  a  delegate  to  Seattle  from  the  Eastern 
States  is  so  great  as  to  be  prohibitive  except  in  the  case  of 
a  favored  few.  Careful  estimates  show  that  a  man  can  go 
from  Chicago  to  Seattle,  stay  during  all  the  days  of  the 
convention  and  return  home  at  a  total  expense  of  from  $150 
to  $175.  The  corresponding  figures  from  New  York  are 
given  as  from  $200  to  $225.  This  should  provide  comfort- 
able accommodations.  It  may  be  a  good  plan  for  member 
companies  to  appropriate  an  exact  sum  for  the  bare  expense 
of  the  trip  of  each  delegate,  and  then  allow  each  individual 
to  add  as  much  as  he  pleases,  arranging  it,  if  possible,  so 
that  he  may  have  some  vacation  time  in  which  to  do  sight- 
seeing on  his  own  account  if  he  desires  to  do  so. 

It  is  due  both  to  the  association  and  to  the  electrical  men 
of  the  Pacific  Coast  that  electrical  men  in  other  sections  of 
the  country  make  a  careful  study  of  possible  plans  for 
attending  the  Seattle  convention  months  in  advance.  The 
manner  of  bearing  the  burden  of  expense  must  be  settled  in 
the  case  of  each  separate  company,  of  course,  but  it  is 
believed  that  a  thorough  survey  of  the  situation  now  will 
permit  the  preparation  of  plans  for  delegations  of  respectable 
size  that  will  be  impracticable  if  the  matter  is  postponed 
until  the  last  moment.  Then,  too,  transportation,  hotel  and 
other  advance  arrangements  at  Seattle  can  be  made  much 
more  efficiently  if  the  committees  in  charge  are  informed  a 
long  time  ahead  of  the  date  of  the  convention  just  what  is 
expected  of  them.     Now  is  the  time  for  every  company  and 
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every  individual  that  expects  to  participate  in  tlie  Seattle 
convention  to  begin  to  "get  busy"  on  its  or  his  arrange- 
ments. 


Jovian  Rejuvenation  at  New  York. 


The  Sons  of  Jove  held  a  rejuvenation  in  New  York  on 
Feb.  7  at  which  116  candidates  were  initiated  into  the  order. 
The  ceremony  took  place  in  the  Belvedere  Room  of  the 
Hotel  Astor  and  was  preceded  by  a  banquet  at  which  300 
covers  were  spread. 

The  ceremony  was  one  of  the  most  successful  and 
smoothly  running  that  have  ever  been  held,  probably  owing 
in  a  great  measure  to  the  excellent  team  work  of  the  floor 
men  headed  by  Messrs.  Washington  Devereux  as  Jupiter, 
James  Morey  as  Neptune,  1  .  II.  Bibber  as  Pluto  and 
Chauncy  L.  Hight  as  Vulcan.  The  New  York  Jovians  are 
to  be  congratulated  on  the  success  of  the  rejuvenation,  as 
the  initiation  of  116  candidates  has  broken  the  record 
previously  held  by  Denver,  Col.,  where  no  candidates  were 
admitted  at  one  time.  The  reigning  Jupiter,  Mr.  Robert  L. 
Jaynes,  was  in  attendance  and  delivered  a  congratulatory 
speech  complimenting  the  local  statesman,  Mr.  F.  E.  Watts, 
the  statesman  at  large,  Mr.  G.  W.  Elliott,  and  their  asso- 
ciates on  the  success  of  the  ceremony.  Boston,  Philadel- 
phia, Pittsburgh  and  other  cities  had  delegates  present. 


SQUIER  SIMULTANEOUS  TELEPHONY  EXPERI- 
MENTS. 


Some  interesting  tests  are  reported  concerning  the  "wired 
wireless"  system  of  intercommunication  brought  out  by 
Major  George  O.  Squier,  U.  S.  A.,  assistant  to  the  chief 
signal  officer.  The  first  experiments  conducted  were  over 
a  standard  telephone  cable  line  of  about  800  ohms  consisting 
of  twisted  pairs  in  conduit.  Success  was  attained  in  trans- 
mitting two  entirely  separate  telephone  conversations  over 
the  same  pair  of  wires  without  the  slightest  interference 
being  detected. 

The  system  is  based  upon  the  application  of  the  prin- 
ciples of  wireless-telegraph  engineering  to  wire  circuits, 
the  electric  waves  being  guided  to  their  destination  with 
enormously  increased  efficiency.  The  problem  of  inter- 
ference, which  is  an  inherent  defect  in  pure  radioteleg- 
raphy,  is  practically  eliminated  as  a  result  of  Major  Squier's 
inventions. 

On  Sunday,  Jan.  21,  some  experiments  were  carried  out 
with  Major  Squier's  system  between  the  Signal  Corps 
laboratory  at  the  Bureau  of  Standards  and  the  Baltimore 
office  of  the  Postal  Telegraph  Company  over  a  mixed  circuit 
measuring  about  660  ohms,  which  included  a  small  portion 
of  a  submarine  cable  as  well  as  a  subterranean  line,  the 
main  part  being  pole  line  of  No.  9  copper  wire. 

The  object  of  this  experiment  was  to  determine  the 
order  of  magnitude  of  energy  required  to  transmit  along 
wire  circuit  by  electric  waves.  Both  a  complete  metallic 
circuit  with  conductors  a  foot  apart  on  the  poles  and  a 
"silent  earth"  circuit,  using  one  wire  with  ground  return, 
were  employed.  The  frequencies  used  were  from  3800  to 
5000  per  second,  obtained  from  a  special  high-frequency 
generator  in  the  laboratory  at  tlie  Bureau  of  Standards, 
which  is  capable  of  giving  frequencies  of  from  20,000  tn 
100,000  cycles  per  second. 

The  length  of  the  line  during  the  experiment  was  about 

48  miles,  which  gave  96  miles   when  metallic  circuit  was 

used.    The  line  wires  themselves  were  attuned  to  resonance 

for  the  particular   frequency  being   employed   both   at   the 

transmitting  end   and  the  receiving  end.     In  addition,   the 
I  ....  ... 

I         receiving  circuit  was  a  closed  oscillating  circuit  accuratelv 


tuned  to  the  frequency  being  transmitted  on  the  line.  The 
detector  employed  was  of  the  well-known  vacuum  type,  the 
Audion,  and  the  telephones  employed  were  wireless  head 
receivers,  2500  ohms. 

It  was  specially  desired  to  determine  the  energy  required 
to  transmit  messages  satisfactorily  over  such  a  circuit,  and 
it  was  found  that  with  the  line  current  at  Washington, 
which  was  less  than  two-tenths  of  an  ampere,  very  satis- 
factory results  were  obtained.  The  voltage  employed  was 
so  small  that  it  could  not  be  measured  with  any  commercial 
instrument  at  hand,  so  that  the  actual  energy  being  sent 
over  the  line  could  not  be  determined.  In  quantity,  how- 
ever, the  energy  used  in  these  experiments  was  far  greater 
than  would  be  required  for  practical  purposes. 


Electric  Automobile  Manufacturers'  Association. 


An  informal  meeting  of  the  Electric  Automobile  Manu- 
facturers' Association  was  held  at  the  Chicago  Athletic 
Club  on  Feb.  i,  during  the  Chicago  Automobile  Show. 
There  was  a  representative  attendance,  including  the  fol- 
lowing: Mr.  Brand,  Broc  Electric  Vehicle  Company,  Cleve- 
land; Mr.  Neal,  Babcock  Electric  Carriage  Company,  Buf- 
falo ;  President  Dodge,  Secretary  Dodge  and  Messrs.  Marks 
and  Roberts,  Ohio  Electric  Car  Company,  Toledo;  Mr. 
Fairgrieve,  Anderson  Electric  Car  Company,  Detroit;  Mr. 
Norton  and  Mr.  Henderson,  Baker  Motor  Vehicle  Com- 
pany, Cleveland ;  Mr.  Wieber,  Ranch  &  Lang  Carriage  Com- 
pany, Cleveland;  Mr.  C.  D.  Firestone  and  Mr.  C.  E.  Fire- 
stone, Columbus  Buggy  Company,  Columbus,  Ohio;  Messrs. 
Cooley,  Johnson  and  Rice,  Waverley  Company,  Indianapolis; 
Messrs.  Burr  and  Woodward,  Woods  Motor  Vehicle  Com- 
pany, Chicago;  Mr.  Huss,  Argo  Electric  Vehicle  Company, 
Saginaw;  Messrs.  Kimball,  Andrews  and  Smith,  C.  P.  Kim- 
ball &  Company,  Chicago;  Mr.  Borland  and  Mr.  Grannis, 
Borland-Grannis  Company,  Chicago.  Matters  relating  to 
the  administration  of  the  association  were  discussed  at  some 
length,  and  the  report  of  the  show  committee  was  presented 
and  discussed.  Mr.  L.  E.  Burr,  who  is  the  president  of  the 
association  and  also  of  the  Woods  Motor  Vehicle  Company, 
occupied  the  chair. 


ASSOCIATED  ILLINOIS  ELECTRICAL  CON- 
TRACTORS. 


A  joint  meeting  of  the  Illinois  Electrical  Contractors' 
Association,  the  Chicago  Electrical  Contractors'  Associa- 
tion and  the  Faraday  Electrical  Association  was  held  at  the 
Hotel  Sherman.  Chicago,  Feb.  2  and  3.  Following  a  closed 
session  Friday  morning,  the  afternoon  meeting  was  thrown 
open  to  a  general  discussion  of  contractors'  problems, 
equitable  prices  for  electrical  construction  and  wiring  work 
being  among  the  topics  brought  up.  Mr.  E.  McCleary. 
Detroit,  advised  against  indiscriminate  cutting  of  prices, 
insisting  that  by  doing  less  work  at  greater  profit  the  con- 
tractor will  be  kept  busy.  The  sale  of  supplies  by  manu- 
facturers directly  to  dealers"  customers  is,  Ik-  said,  another 
serious  situation  confronting  the  retailer.  The  general 
contractor,  went  on  the  speaker,  does  not  help  the  electrical 
contractor.  In  Detroit  the  responsible  firms  furnish  no 
bids  to  general  contractors  except  through  the  architects' 
offices,  unless  the  architect  is  from  a  distant  city  and  pre- 
fers to  deal  through  a  local  general  contractor. 

Education  of  the  electrical  contractor  to  a  proper  realiza- 
tion of  the  cost  of  doing  business,  figuring  his  overhead  ex- 
pense, etc.,  was  declared  by  Mr.  J.  T.  Marron,  Rock  Island, 
111.,  to  be  of  the  greatest  importance  to  the  industry  at  this 
time.  Many  contractors  graduate  into  contracting  work 
from  positions  as  wiremen,  having  had  little  business  or 
general   education,  and  consequently   friil  to  appreciate  the 
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■»ij^iiiruaiu-c  ot  "ovcrlicail"  cxpciisc.  Sii|)pli<.'.s,  for  example, 
are  acceptcil  for  resale  on  a  5  per  cent  niarj»in,  while  the 
seller's  \not\i  in  other  similar  ficMs  ranges  up  to  25  per 
cent.  Mr.  Marron  proposed  that  an  association  representa- 
tive be  sent  out  to  call  on  anil  sugj.jest  business  methods 
to  every  contractor  in  the  country. 

Mr.  v..  V.  renderKast,  Rock  ford.  111.,  dejjlored  the  ten- 
dency of  central-station  new-business  departments  lo 
cheapen  the  quality  of  wiring  construction  in  order  to 
secure  loatl.  .Such  an  attitude,  he  insisted,  hurts  the  con- 
tractor's regular  customers,  who  are  erroneously  impressed 
by  the  below-cost  figures  the  central  station  offers.  At 
Rockford  the  company  awards  the  contractors  $3  bonus  for 
each  house  wired  and  connected,  and  Mr.  Pendcrgast  said 
that  as  a  contractor  he  had  closed  more  residence  business 
than  five  new-business  solicitors.  Mr.  Ball,  of  Moline,  cited 
the  fact  that  in  his  city  the  power  company  maintains  no 
solicitors,  relying  on  the  contractors  to  secure  new  business. 
He  advocated  figuring  overhead  cost  on  the  man-hour  basis, 
adding  this  into  all  accounts  as  billed.  Mr.  B.  L.  Akins, 
Chicago,  told  how  one  central  station  advertised  standard 
goods  at  prices  below  their  cost  in  wholesale  lots.  Mr. 
Charles  Kreider,  Chicago,  urged  that  "overhead"  be  com- 
puted on  the  basis  of  labor  rather  than  of  sales.  To  educate 
contractors  in  business  methods  the  Chicago  association,  he 
said,  has  held  evening  meetings  to  which  all  local  con- 
tractors, both  members  and  non-members,  are  invited.  Con- 
tractors, like  other  business  men,  insisted  Mr.  Kreider,  must 
interchange  ideas  and  get  out  of  the  habit  of  keeping  their 
own  business  methods  secret.  Mr.  J.  N.  Pierce,  Chicago, 
said  that  no  man  is  a  good  enough  guesser  to  keep  his  cost 
iysteni  by  guess.  The  man  who  "figures  no  overhead" 
figures  no  profit.  Mr.  Pierce  admitted  that  many  of  the  old 
tiouses  wired  in  central-station  campaigns  would  have  gone 
long  unwired  except  for  such  effort  on  the  part  of  the 
electric  companies.  An  abstract  of  the  Illinois  new  work- 
men's compensation  law  was  read  by  Secretary  M.  N. 
Blumenthal,  Chicago,  and  its  provisions  were  discussed  by 
J.  J.  Murphy  and  Warren  Orne.  Mr.  Orne  also  offered  the 
recommendation  that  the  code  specify  conduit  construction 
tor  all  purposes.  Mr.  E.  McCleary  pointed  out  the  objec- 
tions to  such  restrictions  in  sparsely  built-up  communities 
where  the  contingent  hazard  is  lacking.  Many  authorities 
also  consider  properly  installed  knob-and-tube  work  quite 
as  safe  as  conduit  construction.  Mr.  J.  A.  Wickum,  Chica- 
go, recounted  'his  busy  times  as  a  volunteer  fireman  in  the 
old  days  w'hen  transformers  were  installed  in  attics  of  dwell- 
ings. A  committee  composed  of  Messrs.  J.  T.  Marron, 
C.  R.  Kreider,  W.  J.  Collins,  F.  L.  Decker,  J.  N.  Pierce 
and  William  McGuineas  was  appointed  by  President  E.  E. 
Gibson,  Decatur,  to  formulate  methods  for  educating  con- 
tractors in  business  methods  and  cost  estimates. 

To  stimulate  discussion  and  encourage  participation  by 
the  less-known  members,  a  forensic  contest  on  the  subject 
of  "Electrical  Contracting"  was  held  Saturday  afternoon. 
at  the  close  of  which  three  prizes — $125,  $100  and  $75 — 
were  awarded  by  vote  for  the  best  addresses.  Following 
were  the  speakers  and  their  topics:  A.  M.  Knauber,  Chi- 
cago, electrical  contracting;  L.  B.  Van  Nuys,  Peoria,  "Why 
the  Contractor  Is  the  Goat";  W.  McGuineas.  Chicago, 
competition  and  trade;  C.  G.  Rush,  Chicago,  planning  a 
cost  system ;  W.  S.  McKillip,  Chicago,  organization ;  R.  W. 
Poelma,  Chicago.  "What's  Wrong  with  the  Contractor?": 
.\lex  Schulman.  Cincinnati,  self-help  and  co-operation;  C. 
R.  Kreider,  Chicago;  J.  T.  Marron,  Rock  Island,  education 
and  organization ;  John  Wickman.  Chicago,  organization 
as  a  means  of  education;  F.  B.  Bolte,  East  St.  Louis,  cost 
systems ;  William  Jackson,  Chicago,  central-station  and  sub- 
station work;  W.  Orne,  Chicago,  estimating  costs;  R.  C. 
Bierdemann,  Chicago,  organization  of  electrical  contractors, 
and  B.  L.  Akins,  Chicago,  the  supply  question.  The  prizes 
were  awarded  by  vote  as  follows:  First,  C.  R.  Kreider; 
second,  R.  W.  Poelma:  third.  W.  McGuineas. 


Uu  Saturday  evenmg  the  associalicju  <liMner  was  held  at 
the  Hotel  Sherman.  After  full  justice  had  been  dcjue  to 
the  dinner  a  performance  given  by  |)rofessional  entertain- 
ers  took   place. 


ELECTRIFICATION    OF  RAILROAD   TERMINALS. 


Mr.  L.  ('.  I'ritch,  chief  engineer  of  the  (  hicago  (ircat 
Western  Railroad,  was  the  speaker  at  the  luncheon  of 
the  IClectric  Club  of  Chicago  on  Jan.  31.  His  subject  was 
"The  Railway  Terminal  Situation  in  Chicago."  Mr.  h'ritch, 
whose  fair-minded  attitude  toward  electrification  is  well 
known,  gave  an  address  on  the  subject  before  the  Institute 
convention  in  Chicago  last  summer  and  also  spoke  before 
the  Commonwealth  Edison  Company  Section  of  the  N.  E. 
L.  A.  on  Jan.  3,  taking  the  Chicago  railway  terminals  as 
his  subject  at  that  time  also.  In  his  speech  before  the 
Electric  Club  he  went  over  some  of  the  ground  already 
traversed  in  these  previous  addresses,  bringing  out  also 
some  new  points.  He  did  not  dwell  at  any  great  length  on 
the  subject  of  electrification,  saying  that  inasmuch  as  the 
probletn  was  under  investigation  by  the  Chicago  Association 
of  Conunerce  Commission  it  would  be  well  to  await  the  re- 
port of  that  body.  However,  he  did  emphasize  the  fact 
{hat  if  electrical  men  desire  to  see  the  electrification  of  rail- 
road terminals  they  must  get  together  and  decide  on  some 
standard  system,  so  that  traffic  between  electrified  railroads 
may  be  interchangeable.  This  is  very  important,  and  par- 
ticularly so  in  Chicago,  where  some  twenty-six  railroads 
have  terminals.  Incidentally,  he  remarked  that  Chicago  is 
the  largest  railroad  center  in  the  world,  85,000  miles  of 
railroad  radiating  from  it,  or  one-third  of  all  the  mileage 
in  the  United  States. 

Mr.  Fritch  spoke  of  the  fact  that  in  New  York  City 
twenty  city  blocks  in  the  right-of-way  of  the  New  York 
Central  terminal  will  be  reclaimed  for  building  purposes  by 
means  of  electric-railway  operation.  Buildings  from  ten 
to  thirty  stories  high  will  be  built  on  this  land,  with  elec- 
trically operated  railroad  tracks  on  two  levels  beneath  them. 
This  would  be  impossible,  of  course,  where  steam  locomo- 
tives are  used. 

A  similar  condition  of  affairs  is  not  impossible  in  Chicago. 
In  relation  to  the  talk  of  using  storage-battery  cars  in 
terminal  electrification  the  speaker  dismissed  the  matter  in 
a  single  sentence,  saying  that  the  prospect  of  hauling  3000- 
ton  trainloads  by  means  of  storage  batteries  was  so  remote 
as  to  be  hardly  worth  talking  about.  Another  point  was 
that  if  the  "Chicago  plan"  is  to  be  carried  out  for  im- 
proving the  city  the  electrification  of  the  railroad  terminals 
is  absolutely  necessary.  In  relation  to  suburban  railroad 
traffic,  Mr.  Fritch  asserted  that  there  are  only  two  railways 
in  Chicago  that  have  suburban  traffic  sufficiently  dense  to 
justify  electrification  from  a  financial  point  of  view.  These 
are  the  Illinois  Central  and  the  Chicago  &  Northwestern 
railroads. 

The  suburban  traffic  of  steam-railroad  companies  is  not 
as  profitable  as  generally  supposed.  However,  if  the  service 
is  electrified  it  may  be  possible  to  develop  the  traffic  and 
make  it  more  popular  and  more  capable  of  meeting  com- 
petition. But  it  is  a  fact  that  many  of  the  roads  entering 
Chicago,  if  forced  to  electrify  their  suburban  passenger 
service,  would  do  better  to  go  out  of  the  business  entirely. 
Still,  it  is  to  be  considered  that  the  railroads  owe  a  duty 
to  the  public,  and  this  duty  should  be  taken  into  considera- 
tion by  the  directors  of  railroad  companies  in  considering 
this  matter  of  electrification.  In  the  end,  Mr.  Fritch  be- 
lieves electrification  of  trunk-line  terminals,  and  possibly 
of  some  of  the  trunk  lines  themselves,  will  be  found  to  be 
justified.  The  electrical  industry  will  take  on  new  life  with 
this  electrification  of  trunk-line  service  when  it  comes  to 
pass. 


February  io,  1912. 
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RELATIVE  RELIABILITY  OF  ELECTRIC  AND  GAS- 
OLINE VEHICLES. 


The  regular  weekly  meeting  of  the  Boston  Electric  Ve- 
hicle Club  was  held  on  Jan.  31,  with  President  Day  Baker 
in  the  chair.  Mr.  J.  W.  Codman,  chairman  of  the  commit- 
tee on  a  garage  and  building  for  electro-vehicle  sales  and 
service,  reported  that  two  dealers  in  storage  batteries  had 
signified  their  willingness  to  take  space  in  the  establish- 
ment under  reasonable  rental  conditions.  Three  dealers  in 
pleasure  vehicles,  two  of  which  are  now  represented  in 
Boston,  also  had  reported  favorably  as  to  their  co-opera- 
tion. Mr.  Codman  urged  the  necessity  of  early  replies  to 
the  letter  of  inquiry  which  had  been  sent  out  by  the  com- 
mittee, in  order  to  maintain  the  options  granted  by  real- 
estate  interests.  The  general  plan,  as  outlined  in  a  previous 
issue,  contemplates  an  electric-vehicle  center,  with  the  most 
modern  garage  and  exhibition  accommodations,  in  the  most 
attractive  part  of  the  Back  Bay  district  of  Boston,  adjacent 
to  the  intersection  of  Commonwealth  Avenue  and  Beacon 
Streets  and  the  proposed  westerly  terminal  of  the  Boylston 
Street  subway.  If  a  sufficient  number  of  dealers  express 
willingness  to  join  hands  in  the  scheme  capital  will  at  once 
be  raised  to  carry  the  project  through.  The  location  is 
nearer  the  center  of  Boston  than  that  of  several  costly  and 
striking  gasoline-car  depots,  and  the  committee  urges  the 
importance  of  concentrating  popular  interest  upon  electric 
commercial  and  pleasure  outfits,  the  agencies  being  at  pres- 
ent widely  scattered. 

Mr.  E.  S.  Mansfield  announced  that  three  itineraries  of 
pleasure  vehicle  trips  had  been  obtained  for  a  booklet  to  be 
distributed  in  the  Boston  district.  With  each  booklet  an 
engraved  card  will  be  inclosed,  for  the  making  of  appoint- 
ments for  electric-vehicle  demonstrations  in  any  class  of 
service. 

Much  interest  was  aroused  by  the  presentation  of  the  fol- 
lowing data  illustrating  the  experience  of  the  Boston  Edison 
company  with  electric  vehicles  during  191 1.  At  the  begin- 
ning of  the  year  the  company  owned  forty  gas  cars  and 
eight  electric  cars,  while  in  December  the  process  of  chang- 
ing over  equipment  had  resulted  in  the  ownership  and  oper- 
ation of  thirty-six  cars  of  each  type.  This  represented  an 
increase  of  over  300  per  cent  in  the  electrical  equipment. 
Comparative  figures  covered  equipments  maintained  in  the 
company's  in-town  garages  for  the  last  six  months  of  191 1. 
In  this  period  the  company  had  an  average  of  28.5  gas 
pleasure  and  commercial  cars  in  service  per  month.  These 
performed  3393  car-days  of  work,  or  19.8  days  per  car  per 
month.  There  was  an  average  of  23.8  electric  vehicles  in 
service  per  month,  these  giving  an  output  of  3506  car-days, 
or  24.6  days'  work  per  car.  There  were  twenty-nine  tow-ins 
of  gas  cars  in  the  period,  or  an  average  of  one  for  every 
[17  car-days,  representing  about  i  per  cent,  of  the  trips. 
The  electric  cars  had  eleven  tow-ins,  or  one  in  319  car-days, 
representing  0.31  per  cent  of  the  trips.  Each  gas  car 
averaged  a  tow-in  three  times  a  year,  compared  with  once 
for  the  electric  machine.  The  average  length  of  the  tow 
was  6.y  miles  for  the  gas  cars  and  1.7  miles  for  the  electric 
cars.  This  appears  due  to  the  fact  that  trouble  overtakes  a 
gas  car  on  the  road  without  warning,  while  most  of  the 
difficulties  with  the  electric  cars  were  due  to  insufficient 
battery  charging,  new  drivers,  ampere-hour  meters  going 
wrong,  or  improper  operation  by  employees  not  under  the 
control  of  the  transportation  department.  Each  gas  car 
was  out  of  service  an  average  of  three  days  when  taken  off 
the  route,  compared  with  the  reappearance  of  the  electric 
machines  on  the  following  morning  without  fail  in  every 
instance.  The  service  efficiency  of  the  two  classes  of  cars, 
as  expressed  in  the  ratio  of  working  days  to  total  days  (in- 
cluding working  days  plus  days  in  the  repair  shop),  was 
79.4  per  cent  for  the  gas  cars  and  99.4  per  cent  for  the 
electric  cars.  It  was  pointed  out  that  this  margin  in  favor 
of  the  electric  vehicle  is  a  vital  point  in  commercial  service. 


Tile  company's  cars  are  all  maintained  by  gasoline-car  re- 
pair men,  with  the  exception  of  a  battery  man  who  gives  1 
special  attention  to  the  charging,  discharging  and  electrical  ^ 
duties.  A  saving  of  about  $4,000  a  year  has  been  realized 
in  chaul'feur's  wages,  it  being  necessary  to  pay  the  driver 
of  a  gasoline  car  about  $3  per  week  more  than  the  chauffeur 
of  an  electric  machine. 

President  Baker  called  attention  to  the  fact  that  in  a 
New  York  fleet  of  trucks  the  gasoline  cars  were  in  service 
174  days  out  of  a  possible  310,  while  the  electric  cars  were 
on  duty  298  days.  Two  men  maintained  twenty-two  electric 
cars  while  six  men  were  required  to  maintain  six  gasoline 
trucks.  Mr.  Converse  D.  Marsh,  New  York,  reviewed  the 
electric-vehicle  campaign  in  Boston,  which  has  now  lasted 
practically  a  year,  and  emphasized  the  success  with  which 
it  has  been  pushed.  Still  larger  plans  are  under  considera- 
tion for  the  future.  It  was  announced  that  the  prospect  of 
securing  insurance  differentials  for  electric  vehicles  ir 
regard  to  both  fire  and  collision  hazards  is  bright.  The  meet- 
ing closed  with  a  short  discussion  of  the  reliability  of  elec- 
tric vehicles  in  the  recent  snowy  weather.  Mr.  C.  F.  Smith 
announced  that  the  Boston  Edison  machines  had  practically 
all  made  their  full  mileage.  Mr.  H.  M.  Thomson  also  gave 
figures  showing  that  five  teams  of  one  and  two  horses  feli 
off  in  mileage  from  15.4  to  13.2  per  day,  as  a  result  of  a 
total  snowfall  in  two  days  of  7.3  in.,  a  significant  testimony 
to  the  superior  reliability  of  the  electric  vehicle. 


WORK  OF  THE  BUREAU  OF  STANDARDS. 


Some  interesting  facts  about  the  work  of  the  National 
Bureau  of  Standards,  Washington,  D.  C,  were  given  by 
Dr.  M.  G.  Lloyd  at  the  meeting  of  the  Electric  Club  of 
Chicago  on  Jan.  10.  The  bureau  was  established  in  1901. 
and  it  has  in  its  custody  standard  weights  and  measures 
of  the  United  States,  which  are  expressed  in  terms  of 
metric  units.  The  bureau  does  much  testing  for  other 
departments  of  the  government,  as  well  as  testing  of  com- 
mercial measuring  instruments  of  various  kinds,  including 
electrical  instruments.  It  also  tests  the  qualities  of  mate- 
rials. The  bureau,  however,  does  not  invite  commercial 
work  unless  it  is  of  a  character  where  for  some  reason  it 
is  not  advisable  to  conduct  it  in  a  private  laboratory.  Cer- 
tain scheduled  fees  are  charged.  Congress  has  not  fixed 
a  standard  for  candle-power,  but  the  bureau  has  determined 
a  commercial  standard,  nevertheless,  although  this  standard, 
of  course,  has  not  the  authority  of  law.  Properly  aged  in- 
candescent electric  lamps  are  used  to  constitute  this  stand- 
ard. This  is  not  entirely  satisfactory,  but  it  is  acceptable 
for  all  commercial  purposes.  The  international  electrical 
units  are  stated  in  terms  which  make  the  standards  replace- 
able. This  is  not  the  case,  however,  in  the  case  of  the 
candle-power  standard. 

The  work  of  the  Bureau  of  Standards  is  not  only  of 
much  importance,  but  it  is  very  interesting.  One  investiga- 
tion has  related  to  the  eft'ect  of  electrolytic  corrosion  of 
reinforced  concrete,  and  this  is  now  in  progress.  The 
measurements  of  the  conductivity  of  copper,  recently  com- 
pleted, w-ere  used  as  the  basis  of  a  new  wire  table,  drawn 
up  and  adopted  by  the  American  Institute  of  Electrical 
Engineers.  Dr.  Lloyd  also  referred  to  the  work  with  the 
current  balance  and  with  the  silver  voltameter,  the  latter 
being  really  of  an  epoch-making  character.  The  study 
which  has  been  made  of  the  optical  polarization  caused  by 
a  solution  of  sugar  is  of  great  commercial  importance. 
The  bureau  has  four  large  laboratories  in  Washington  and 
a  fifth  is  under  construction  to  house  the  work  in  electrical 
measurements.  Many  valuable  publications  are  issued  by 
the  Bureau  of  Standards,  and  a  list  of  these  publications 
may  be  obtained  by  application  to  the  director.  Dr.  S.  W. 
Stratton. 
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MESSAGKS   OF    GOVERNORS    TO     LEGISLATURES. 


COVERNOK    WOODKOVV    WILSON    OF    NKW    JERSEY. 

Governor  Wilson  suggested  that  a  connnission  he  con- 
stituted to  take  into  consideration  the  entire  question  of 
simplifying  and  co-or(hnating  tlie  administrative  agencies 
of  the  State,  in  order  tliat  tliey  may  he  put  upon  the  hcst 
posstl)Ie  hasis  of  economy  and  efliciency.  The  scope  of  this 
commission's  inquiry  ouglit  to  he  .so  wide  as  to  inchule  the 
whole  method  of  assessing  and  equahzing  taxes.  Along 
with  this  systematic  reconsideration  of  methods  of  assess- 
ineTit  and  taxation  shouUl  go  a  very  thorough  examination 
of  the  basis  and  principle  of  the  tax  system  itself. 

Much  has  been  done  toward  securing  justice  and  safety 
for  the  workingmen  of  the  State  in  factory  laws,  tenement- 
house  legislation  and  the  employers'  liability  act,  but  not 
enough  has  been  done. 

GOVERNOR    EUGENE    N.    FOSS    OF    MASSACHUSETTS. 

liovernor  I-'oss  said  that  any  attempt  by  private  capital 
to  monopolize  the  water-powers  of  the  State  should  be  fore- 
stalled. The  waste  lands  should  be  made  a  source  of  public 
revenue. 

The  State  commissions  supervising  the  public  service 
corporations  have  inadequate  power  to-day.  They  were 
created  years  ago  with  doubtful  and  divided  authority.  A 
public  utilities  board  with  centralized  and  increased  power 
is  urgently  needed  to  take  the  place  of  the  present  Railroad 
and  Gas  and  Electric  Light  commissions,  and  to  supervise 
telephone  and  telegraph  service  also.  Such  a  board,  in 
connection  with  a  state  finance  board  to  supervise  state  and 
county  expenses,  would  produce  valuable  results.  Together 
these  boards  should  apply  vigorous  measures  to  conserve 
the  public  wealth. 

On  the  subject  of  labor  Governor  Foss  said  that  not  only 
the  public  and  the  quasi-public  business  but  corporate  busi- 
ness in  general  and  in  its  relation  to  labor  and  the  con- 
suming public  demands  modern  methods  of  supervision  by 
the  State.  Willing  and  well-paid  workmen  are  as  essential 
to  capital  as  capital  is  to  labor,  and  the  highest  business 
intelligence  now  recognizes  that  the  common  interests  of 
capital  and  labor  far  outweigh  other  conditions.  The 
creation  of  a  labor  bureau  is  recommended,  to  the  end  that 
labor  statutes  may  be  enforced  and  plans  for  legislation 
already  formulated  may  be  developed  into  law. 

The  subject  of  regulation  of  trusts  and  monopolies  by  the 
State  is  taken  up.  The  message  says  that  in  recent  years 
too  much  dependence  has  been  placed  upon  the  federal  gov- 
ernment for  protection  against  evils  of  monopolies,  con- 
spiracies and  combinations  in  restraint  of  trade.  The  exist- 
ing statutes  of  the  State  must  now  be  applied  directly  to 
the  correction  of  these  evils.  For  the  protection  of  the 
people  it  should  be  made  more  difficult  to  secure  subscrip- 
tions to  capital  stock  of  no  value  or  without  other  value 
than  the  hope  of  exercising  monopoly.  It  is  recommended 
that  persons  desiring  to  market  stock  and  other  securities 
be  required  to  obtain  the  permission  of  a  State  authority, 
based  upon  a  public  statement  under  oath  of  the  actual  con- 
dition of  the  enterprise.  Dissolution  of  the  Boston  Rail- 
road Holding  Company  is  demanded. 

GOVERNOR  AUSTIN    L.   CROTHERS  OF  MARYLAND. 

The  report  of  a  commission  appointed  to  consider  the 
subject  of  an  employers'  liability  act  will  be  presented,  and 
Governor  Crothers  expresses  the  hope  that  the  Legislature 
will  not  adjourn  without  passing  a  law  upon  this  subject,  in 
accordance  with  the  party  pledge  and  the  public  sentiment 
which  prevails  on  the  question.  The  effect  of  the  passage 
of  such  legislation  will  be  to  lessen  accidents,  lessen  the 
costs  of  employers  in  insurance  and  litigation,  and  bring 
about  industrial  peace. 

The  Public  Service  Commission  was  organized  under  the 
law  of  1910.     The  policy  pursued  by  this  department  is  to 


insist  that  the  ccirporations  shall  furnish  safe  and  .idecjuatc 
service  and  that  capital  shall  be  limited  to  the  actual  cor- 
porate needs,  and,  while  its  aim  seems  to  be  to  preserve  and 
promote  facilities  for  the  public  convenience  at  a  reason- 
able price,  it  also  recognizes  that  the  corporation  is  en- 
titled to  a  fair  return  upon  legitimate  capital  outlay.  The 
corporations  throughout  the  State  are  accepting  the  new 
conditions  and  are  adju.sting  their  affairs  rajjidly  to  meet 
the  reasonable  requirements  of  the  law.  The  record  and 
results  of  the  work  of  this  commission  so  far  have  fully 
justified  the  action  of  the  ( ieneral  .Assembly  in  creating  it, 
although  its  work  is  still  to  some  extent  in  an  experimental 
stage.  It  is  obvious  that  with  the  mass  of  detail  handled 
and  the  great  and  delicate  interests  dealt  with  time  must 
elapse  before  the  work  is  perfected  and  the  enduring  bene- 
fits of  the  law  appear.  The  board  has  gained  for  itself  the 
fullest  degree  of  public  confidence,  and  its  conduct  has  been 
such  that  corporations  realize  that  it  is  seeking  to  secure 
only  absolute  justice  and  fair  dealing  between  the  people 
and  the  corporations.  The  cities  and  many  of  the  towns 
and  counties  of  the  State  have  been  able  through  this  law  to 
reduce  the  cost  of  gas  and  electric  light,  and  work  along 
this  line  will  be  continued  in  the  future. 

GOVERNOR    WILLIAM     HODGES     MANN     OF    VIRGINIA. 

Governor  Mann  in  transmitting  to  the  General  Assembly 
the  report  of  the  special  tax  commission  appointed  under 
the  law  of  1910  recommended  the  report  to  the  favorable 
consideration  of  the  Assembly.  He  emphasized  especially 
the  recommendation  for  the  creation  of  a  permanent  tax 
commission  with  power  to  equalize  assessments. 

GOVERNOR    JAMES    B.     m'cREARY    OF    KENTUCKY. 

Governor  McCreary  said  that  the  private  ownership  of 
public  utilities  is  continually  presenting  perplexing  ques- 
tions as  to  the  rights  of  the  interests  controlling  them  and 
the  people  whom  they  serve.  This  is  an  outcome  of  the 
advance  of  civilization,  the  increase  of  population  and  the 
progress  of  the  times,  and  of  the  changed  condition  of 
living,  which  requires  a  use  of  conveniences  incidental  to 
the  inventions  and  to  our  industrial  and  commercial  en- 
vironments. 

The  corporations  owning  and  operating  the  utilities  are 
private  in  the  sense  that  individuals  financially  interested 
control  them,  fix  the  cost  of  service  and  receive  profits; 
but  in  the  sense  that  the  service  they  provide  is  indis- 
pensable to  the  people  they  are  public  corporations. 

Governor  McCreary  added  that  in  the  platforms  of  both 
the  Democratic  and  the  Republican  party  promises  were 
made  to  enact  a  law  providing  for  a  public  utilities  com- 
mission having  ample  power  to  discharge  its  duties.  He 
believes  that  such  a  commission  is  necessary  in  Kentucky  in 
order  to  insure  good  service  at  reasonable  expense  from 
its  public-service  corporations.  It  should  include  express 
companies,  telegraph  and  telephone  companies,  street-rail- 
way companies,  interurban  companies,  water,  light  and  gas 
companies. 


PROPOSED   WATER-POWER   LEGISLATION   IN 
NEW   YORK. 


Opposition  to  the  proposed  water-power  legislation  in 
New  York,  noted  in  our  columns  last  week,  has  developed 
in  the  Conservation  Commission,  which  does  not  agree 
with  the  legislative  committee  which  reported  against  the 
State  distributing  the  electricity  it  may  generate  from 
water-power.  The  Conservation  Commission  claims  that 
plans  are  being  made  to  harness  the  unutilized  water-power 
of  the  State  for  the  benefit  of  the  ultimate  consumer.  A 
tentative  program  has  been  suggested  which  contemplates 
the  construction  of  "a  great  transmission  line  across  the 
State,  from  which  will  radiate  branch  lines  carrying  cheap 
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power  for  lighting  purposes,  heating  and  manufacturing 
to  every  nook  and  corner  of  the  State."  It  is  estimated 
that  1,000,000  hp  can  be  generated  by  the  water  not  now 
utiHzed. 


EVALUATION   OF  WATER-POWER    PROPERTY  IN 
TWO  STATES. 


The  Supreme  Judicfal  Court  of  Massachusetts  has  handed 
down  a  decision  for  the  petitioner  in  the  case  of  the  Black- 
stone  Manufacturing  Company  against  the  town  of  Black- 
stone,  the  issue  being  the  method  of  valuation  of  a  water 
privilege  existing  in  two  states  by  reason  of  the  passage 
of  a  state  line  through  the  property  in  question.  The  com- 
pany owns  a  hydroelectric  plant  in  the  town  of  Smithfield, 
R.  I.,  on  the  Blackstone  River,  and  in  addition  to  owning  a 
mill  in  Smithfield  owns  land  on  both  sides  of  the  river  in 
Smithfield  and  also  in  the  adjoining  town  of  Blackstone, 
Mass.  The  river  runs  through  the  town  of  Blackstone, 
thence  into  Smithfield  and  then  re-enters  Blackstone.  The 
court  sustains  the  auditor,  who  estimated  the  value  of  the 
water  privilege  on  the  basis  of  the  value  of  the  water- 
power  as  a  whole,  exclusive  of  the  power  house,  prorated 
according  to  the  amount  of  fall  in  the  river  on  the  com- 
pany's property  in  each  state. 

It  was  argued  by  both  parties  that  in  applying  the  rule 
to  the  circumstances  of  this  case  there  was  error,  in  that 
the  relative  fall  of  water  in  each  state  was  made  the  de- 
termining factor.  The  petitioner  contends  that  the  special 
part  of  the  unit  privilege  which  is  contributed  by  the 
privilege  belonging  to  the  land  in  Blackstone  is  incapable 
of  estimation,  and  that  in  any  event  the  valuation  of  the 
land  and  structures  in  Massachusetts  based  upon  their  par- 
ticipation in  the  value  of  the  whole  single  water-power 
development  is  necessarily  a  valuation  of  property  lying  in 
Rhode  Island,  and  that  any  valuation  and  tax  thereon  is  in 
violation  of  the  "due  process"  clause  of  the  Fourteenth 
Amendment  to  the  United  States  Constitution.  The  re- 
spondent on  its  part,  while  contesting  the  soundness  of  the 
petitioner's  contentions,  urges  that  in  making  use  of  this 
water-power  the  structures,  including  dam  and  canals,  were 
in  the  main  erected  upon  the  land  in  Massachusetts ;  that 
in  making  use  of  them  for  seventy-five  years  the  petitioner 
has  straightened  the  course  of  the  river,  taking  it  out  of 
Rhode  Island  and  substituting  for  the  natural  course  and 
fall  the  present  artificial  course  and  fall,  and  that  so  long 
as  these  structures  remain  they  should  be  taxed  there  and 
the  value  of  the  land  should  be  fixed  regardless  of  what- 
ever fall  there  may  be  in  the  river  in  Rhode  Island  before 
its  return  to  Massachusetts.  The  court  says  that  neither 
contention  seems  sound,  and  that  it  cannot  be  ruled  as  a 
matter  of  law  either  that  it  is  impossible  to  make  a  fair 
estimate  of  the  relative  value  of  that  part  of  the  vk^ater 
privilege  situated  in  Massachuetts  sufficiently  accurate  for 
the  purposes  of  assessment  nor  that  upon  all  the  elements 
the  auditor  has  wrongly  applied  the  rule.  All  the  elements 
and  qualities  of  the  real  estate  which  unite  to  produce  the 
water-power  in  Rhode  Island  and  which  combine  to  give 
it  value  were  properly  considered,  and  the  court  holds  that 
the  estimate  was  not  unlike  estimates  that  are  frequently 
made  in  determining  the  rights  of  parties. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


MASSACHUSETTS    COMMISSION. 


A  hearing  was  given  by  the  Gas  and  Electric  Light  Com-, 
mission  on  Feb.  5  upon  the  petition  of  the  Haverhill  Flec- 
tric  Company  for  authority  to  issue  additional  capital  stock 
of  the  par  value  of  $111,700  to  meet  the  cost  of  improve- 


ments in  the  plant  and  system.  The  company  was  repre- 
sented by  its  vice-president,  Mr.  A.  B.  Tenney.  A  large 
number  of  figures  bearing  upon  the  cost  of  plant  improve- 
ments were  filed.  -Vmong  those  of  value  as  general  data 
were  the  following:  Installation  of  2500-kw  VVestinghouse 
steam  turbine  and  generator,  including  foundations,  piping, 
wiring  and  switchboard  equipment,  $46,000,  or  $18.40  per 
kw;  foundation  of  500-kw  alternating-current  generator, 
$203;  wagon  scales  for  stock-house,  29,000  lb.  capacity, 
$484;  safety  stop  on  engine,  $273;  300-kw,  2300-volt  alter- 
nator, $2,800,  or  $9.30  per  kw ;  switchboard  equipment  for 
300-kw  alternator,  $406,  or  $1.35  per  kw ;  cost  of  installing, 
trucking,  labor  and  material,  300-kw  generator  and  switch- 
board equipment,  $896,  or  $2.98  per  kw ;  cost  of  6oo-kva, 
three-i)hase  generator,  $4,400;  installation  of  600-kva  gen- 
erator, $194;  cost  of  20-hp  motor  for  induced  draft  fan, 
$296;  cost  of  rectifier  charging  set  (50-amp  mercury-arc 
type),  $321,  installed.  In  connection  with  the  cost  of  over- 
head-system extensions,  Mr.  Tenney  stated  that  the  plan 
followed  was  for  the  first  consumer  to  pay  a  sum  which 
would  be  refunded  in  steps  of  $50  for  each  additional 
consumer  until  the  entire  amount  of  the  advance 
($300)  was  remitted  by  the  company.  In  the  other 
cases  the  amount  paid  in  by  each  customer  was 
to  be  refunded  as  soon  as  an  additional  customer  should  be 
obtained  along  the  line  of  the  extension.  Figures  were  also 
submitted  covering  the  cost  of  installing  119,038  duct-ft.  of 
conduit,  the  total  being  $100,819.  The  company  contended, 
in  discussing  the  accounts  before  the  commission,  that  the 
following  items  in  addition  to  the  cost  of  conduit,  manholes, 
services  and  pole  connections  should  be  included  as  a  part 
of  the  legitimate  expense  of  the  work:  Legal  expense,  labor 
and  material  used  in  making  plans,  services  of  engineers, 
traveling  expenses  of  engineers,  service  and  traveling  ex- 
penses of  superintendent  and  inspectors,  office  expenses,  in- 
surance, property  damage,  sundries,  and  the  cost  of  labor 
and  material  in  changing  customers'  inside  wiring  for  con- 
nection to  underground  service  within  the  building  in  each 
case,  cost  of  removing  obstructions  and  of  material  and 
labor  used  in  changing  the  motors  of  consumers  to  the  new 
system.  The  following  figures  were  also  submitted  cover- 
ing the  cost  of  the  municipal  arc-lighting  system,  titanium- 
carbide  2.5-amp  lamps  being  employed ;  225  lamps,  200- 
watt,  series  type,  titanium  arc,  $8,000;  labor  and  material 
in  installing,  $1,592;  total,  $9,592.  A  new  2500-kw  turbo- 
generator is  in  process  of  installation  at  a  total  estimated 
cost  of  $46,500. 

NEW    YORK    COMMISSION. 

At  a  hearing  before  Commissioner  Maltbie,  of  the  First 
District,  on  Feb.  i  the  question  arose  as  to  whether  the 
commission  has  the  right  to  compel  a  public-service  corpo- 
ration to  give  any  information  pertaining  to  its  affairs  that 
will  be  of  benefit  to  a  competitor.  The  point  arose  at  a 
hearing  on  the  complaint  of  certain  organizations  of  sta- 
tionary engineers  in  New  York  City  that  discriminatory 
rates  are  given  by  the  New  York  Edison  Company  to  large 
users  of  energy. 

At  previous  hearings  on  this  complaint  counsel  for  the 
complainants,  as  noted  in  these  columns,  examined  the 
auditor  of  the  New  York  Edison  Company  upon  the  mean- 
ings of  parts  of  the  company's  annual  reports,  with  a  view 
to  determining  all  of  the  factors  entering  into  the  cost  of 
production  of  electricity.  While  much  of  the  information 
desired  has  been  given,  in  some  cases  the  witness  expressed 
his  inability  to  answer  without  recourse  to  his  files.  He 
was  asked  at  several  hearings  to  make  an  examination  of 
the  records  upon  the  points  in  question,  in  order  to  be  pre- 
pared to  testify  at  subsequent  hearings. 

As  these  examinations  have  not  been  made  completely 
owing  to  pressure  of  business,  failure  to  receive  minutes  of 
previous  meetings  containing  requests  of  the  specific  points 
upon  which  light  was  desired,  and  in  many  cases   for  the 
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reason  tliat  a  most  exhaustive  research  ol  ilu-  records  of 
the  compatiy  for  many  years  past  is  involved  in  securing 
these  data,  counsel  for  the  complainants  prior  to  the  I'cb.  i 
hearin|4  sent  a  letter  to  the  company,  with  sanction  of  the 
comnnssion.  stating  several  of  the  questions  for  which 
answers  had  not  been  forthcoming  at  previous  hearings, 
and  asked  that  the  records  he  gone  over  prior  to  tlu-  I'eh.  i 
hearing  and  answers  i)re|)ared. 

This  list  of  questions  intpiired  particularly  nuu  tlu-  rela- 
tions of  the  company  with  one  of  its  large  customers  from 
whom  it  leases  space  on  the  premises  served  for  substation 
purposes.  The  rental  for  this  space  is  based  upon  the  an- 
imal kilowatt-hour  consumption  of  the  customer.  The  com- 
plainants wished  to  know  the  annual  kilowatt-hour  con- 
^unq)tion  for  a  certain  year,  upon  which  a  certain  rental 
was  figured,  the  mnnber  of  meters  used  to  measure  this  con- 
sumption, whether  they  were  direct-reading  or  not,  and  if 
not  what  constant  was  used,  the  location  of  these  meters 
ami  the  cost  of  meters. 

Information  on  the  customer's  consumption  was  refused 
by  the  company,  on  the  ground  that  this  was  a  personal 
matter  between  it  and  its  customer,  and  that  the  information 
would  be  of  benefit  to  the  complainants,  as  it  would  furnish 
data  upon  which  the  cost  of  operating  a  private  plant  on  these 
premises  might  be  calculated.  Counsel  for  the  company 
denounced  the  motives  of  the  complainants  in  instituting 
the  proceedings,  which,  he  stated,  although  brought  about 
on  a  complaint  purporting  to  be  that  of  retail  customers  of 
the  company  paying  lo  cents  per  kw-hour  for  electricity, 
was  purely  an  attempt  on  the  part  of  private  plant  pro- 
moters to  get  access  to  the  company's  records  for  personal 
gain.  If  such  information  were  to  be  given,  all  a  private 
plant  promoter  would  need  to  do  whenever  he  wished  to 
compete  with  the  company  would  be  to  institute  proceed- 
ings against  the  company  and  ascertain  any  data  he  might 
wish  concerning  any  customer. 

This  objection  was  overruled,  and  the  witness  was  di- 
rected to  answer.  This  he  refused  to  do  on  advice  of 
counsel,  whereupon  counsel  for  the  complainants  asked  that 
contempt  proceedings,  if  such  lie  within  the  power  of  the 
commission,  be  instituted  against  the  witness.  The  com- 
missioner stated  that  he  would  take  this  under  considera- 
tion later  on  and  directed  complainants'  counsel  to  proceed. 

The  general  inspector  and  general  agent  of  the  company 
was  next  called  and  was  asked  a  series  of  questions,  the 
intent  of  which  was  to  show  that  the  central-station  com- 
pany was  opposed  to  competition  by  private  plants.  This 
was  conceded  by  representatives  of  the  company  and  the 
commissioner  to  be  an  obvious  fact,  owing  to  the  nature  of 
the  company's  business. 

Counsel  for  the  complainants  was  then  asked  to  explain 
liis  object  in  maintaining  the  line  of  questioning  upon  the 
forms  of  contract  used  by  the  company,  its  annual  produc- 
tion, consumption,  returns,  etc.,  that  he  has  pursued  through- 
out the  hearings,  and  to  define  their  bearing  upon  the  issue, 
which  has  lost  all  appearance  of  being  associated  with  the 
to-cent  customers.  He  replied,  in  substance,  that  it  was 
his  purpose  to  show  that  the  company  sells  electricity  in 
some  cases  below  cost,  and  that  its  resources  are  such  that 
it  can  afford  to  furnish  service  to  retail  customers  at  much 
lower   rates  than   at  present. 

The  question  of  the  right  of  a  central  station  to  with- 
hold information  regarding  its  customers  was  brought  up 
again  at  a  hearing  on  this  case  on  Feb.  7,  when  counsel  for 
the  complainants  asked  for  data  on  the  maximum  demand 
readings  of  one  of  the  contracting  companies  engaged  on 
city  work  to  which  energy  is  being  supplied  by  the  New 
York  Edison  Company.  The  witness  refused  to  answer 
the  question,  and  counsel  for  the  complainants  again  asked 
that  contempt  proceedings  be  instituted.  The  hearing  on 
this  case  on  Feb.  7  was  practically  a  repetition  of  those  pre- 
ceding it,  nothing  else  of  moment  transpiring.  Counsel  for 
the  New   York   Edison   Company  asked   that  the  duration 


of  the  case  be  fixed,  or  if  this  could  not  be  done,  that  the 
case  be  dismissed.  Counsel  for  the  complainants  stated  that 
he  would  jjrobably  close  his  case  within  two  more  hear- 
ings, .iftcr  which  adjournmeiU  was  taken  until  I'Cl).  14  at 
-' :.V  )*•   HI- 

KANSAS   COMMISSION. 

Mr.  I'".  IC.  Workman  having  applied  to  the  Public  Utility 
Commission  for  permission  to  erect  and  operate  an  electric- 
service  ])lant  in  the  city  of  Parsons,  Kan.,  the  Parsons  Rail- 
way &  I'ight  Company  opposed  the  application  and  its  attor- 
ney gave  evidence  to  support  a  motion  that  the  application 
be  refused.  Mr.  L.  A.  Pellet  appeared  as  electrical  engineer 
and  accountant  for  the  company. 

It  was  contended  that  there  was  no  |)ublic  necessity  for 
the  establishment  of  an  additional  electric-light  plant  for 
the  city  of  Parsons  as  a  public  utility.  Two  companies 
would  result  in  an  unnecessary  duplication  (jf  power  plants 
and  service  lines,  with  resulting  over-capitalization  upon 
the  service  rendered  the  public.  It  was  argued  further  that 
the  Parsons  Railway  &  Light  Company  has  given  satisfac- 
tory service,  furnishing  electricity  to  527  customers  and 
operating  a  street  railway.  The  city  of  Parsons  has  about 
15,000  inhabitants,  and  has  adopted  the  commission  form  of 
government.  The  existing  central-station  company  makes 
at  present  a  rate  of  6  cents  per  kw-hour  to  domestic  con- 
sumers, the  city  paying  $60  a  year  for  6.6-amp  street  arc 
lamps,  119  in  number.  It  says  that  the  replacement  value 
of  its  plant  is  $150,000. 

Mr.  Workman,  the  applicant  in  the  case,  was  the  manager 
of  the  existing  plant  before  it  was  purchased  by  the  Parsons 
Railway  &  Light  Company.  He  offers  to  spend  from  $25,000 
to  $40,000  on  a  proposed  plan  to  give  service  at  the  existing 
rates.  The  present  company  contends  that  it  is  impossible 
to  maintain  and  operate  a  competing  electric-light  plant 
costing  $40,000  at  the  existing  rates  and  to  make  a  profit 
in  doing  so. 

It  appears  that  there  has  been  some  criticism  of  the  exist- 
ing company  on  the  grounds  of  outage  of  street  lamps. 
However,  the  company  replies  that  the  trouble  complained 
of  occurred  at  a  time  when  the  plant  was  being  rebuilt. 
The  existing  street-lighting  contract  expires  on  July  i,  1912, 
and  the  trouble  appears  to  be  caused  by  the  fact  that  the 
company  has  notified  the  city  that  it  cannot  renew  the  con- 
tract at  present  rates.  In  this  situation  Mr.  Workman 
offered  to  establish  a  plant  and  to  furnish  both  commercial 
and  street  lighting  at  the  existing  rates.  The  Mayor  of  the 
city  favors  the  application. 

The  company  contends  that  there  is  no  evidence  to  show 
that  it  has  ever  been  requested  to  improve  its  service,  and 
if  there  is  a  doubt  in  the  minds  of  the  commissioners  as 
to  the  character  of  the  service  the  Parsons  Railway  &  Light 
Company  should  be  required  to  improve  it.  This  is  the 
remedy  rather  than  to  grant  a  new  franchise  to  a  com- 
peting company,  "which  does  not  propose  to  furnish  new 
fields  with  electricity,  but  to  prey  upon  an  existing  business 
which  is  already  hampered  by  strong  competition  in  the  way 
of  natural  gas."  It  is  pointed  out  that  the  rate  question  is 
not  at  present  involved,  but  if  it  should  be  taken  up  later 
with  the  commission  the  company  will  endeavor  to  con- 
vince the  commission  that  the  rates  proposed  are  reason- 
able  and   fair. 

This  is  the  first  case  coming  up  in  Kansas  since  the  forma- 
tion of  the  Public  Utilities  Commission  in  which  the  ques- 
tion of  protecting  an  existing  company  against  alleged  un- 
warranted competition  'has  been  at  issue.  The  decision  of 
the  commission  has  not  been  made  public  as  yet. 

MARYLAND  COMMISSION. 

The  Patapsco  Electric  Company  has  petitioned  for  an 
investigation  of  the  "irregular  rates"  charged  by  the  Con- 
solidated Gas,  Electric  Light  &  Power  Company  and  its 
subsidiaries,  the  Mount  Washington  Electric  Company  and 
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the  l^altiiuore  County  lllcctric  Coinpaiiy,  claiming  tliat  these 
companies  are  trying  t<j  force  it  out  of  business.  To  support 
this  statement  it  was  asserted  that  the  Consohdated  com- 
panies cliarge  $57  per  arc  hght  in  the  section  where  the 
Patapsco  company  does  business  and  $99.92  for  the  same 
service  in  other  sections  of  the  county.  In  the  Catonsville 
section  $28.50  per  annum  is  charged  for  a  6o-cp  lamp,  as 
against  $42  for  the  same  service  at  Mount  Washington  and 
(nher  points  not  reached  liy  the  Patapsco  company.  l-Vjr  a 
32-cp  light  at  Catonsville  they  charge  $14.25.  against  $36 
in  other  sections  of  the  county. 

The  connnission  has  been  notified  that  former  Attorney- 
General  Isaac  Lobe  Straus  is  to  act  as  attorney  for  the 
petitioners  in  the  case  of  the  Baltimore  IClectric  Supply 
Company,  which  applied  for  relief  to  the  commission  several 
weeks  ago.  alleging  that  tiie  Consolidated  Gas,  Electric 
Light  &  Power  Company  is  violating  its  charter  rights  in 
conducting  an  electrical  supply  business  in  addition  to  fur- 
nishing heat,  light  and  power.  Nearly  a  score  of  Baltimore 
contractors  and  supply  firms  have  supported  the  petitioner's 
initiative. 


Current  News  and  Notes. 


Electrical  Page  in  Denver  Newspapers. — The  Colo- 
rado Electric  Club  has  arranged  for  an  electrical  page  in 
four  Denver  dailies,  each  of  which  will  print  the  page  once 
a  month  in  rotation. 


Cahill  Electrophonic  Demonstration  and  Lecture. — 
The  next  meeting  of  the  New  York  Electrical  Society  will 
be  held  in  the  chapter  room  at  Carnegie  Hall,  Seventh 
Avenue  and  Fifty-seventh  Street,  on  Feb.  23,  at  which  time 
Dr.  Thaddeus  Cahill  will  lecture  on  "Electrical  Music, 
Present  and  Future."  A  demonstration  will  be  made  of  the 
transmission  of  electricity  at  musical  frequencies  from  the 
improved  electrophone  now  located  at  535  West  Fifty- 
sixth   Street. 

*     *     * 

Telephone  Service  in  Chicago. — President  Sunny  of 
the  Chicago  Telephone  Company  is  reported  to  have  agreed 
to  discontinue  the  substitution  of  "nickel-first"  telephones 
for  "nickel-last"  telephones  in  the  measured  party-line  ser- 
vice. There  has  been  considerable  opposition  to  this  change, 
and  Mr.  Sunny  told  a  committee  of  the  Aldermen  that  the 
company  would  look  into  the  subject  further  before  intro- 
ducing the  new  system  to  a  greater  extent.  In  the  mean- 
time the  Illinois  Tunnel  Company,  which  operates  the  auto- 
matic competing  system,  announces  that  all  local  calls  from 
pay  stations  over  its  system  will  be  furnished  at  2^  cents 
each  instead  of  5  cents.  Slugs  will  be  furnished  at  the  rate 
of  ■zYz  cents  each.  If  forty  or  more  slugs  are  desired  they 
will  be  delivered  by  messenger. 


Show-Window  Mystery. — Motion  novelties  actuated  by 
some  unseen  and  apparently  mysterious  source  of  energy 
are  unfailing  show-window  attractions.  A  Peoria  mer- 
chant displays  two  revolving  upright  prisms  of  galvanized 
iron,  with  slightly  projecting  wings  at  the  angles,  turning 
in  a  frame  on  pivot  bearings.  In  front  and  below  is  a 
large  jar  of  dark-colored  glass  containing  some  liquid,  and 
two  heavy  insulated  wires,  in  impressive  spirals,  lead  from 
the  solution  upward  through  the  mouth  of  the  jar.  termi- 
nating in  what  seem  intended  to  represent  electrodes.  The 
exhibit  is  labeled  "the  new  power,"  the  inference  being  that 
the  metallic  vanes  turn  as  the  result  of  an  influence  set  up 
by  the  pseudo-electrical  apparatus.  What  really  turns  them, 
however,  is  a  current  of  air  from  a  small  electric  fan  con- 
cealed in  a  distant  corner  of  the  window. 


Testing  Acoustic  Properties  Electrically. — In  a  re- 
cent lecture  before  the  Lowell  Institute  at  Boston  Prof 
W.  C.  Sabine,  of  Harvard  University,  described  a  method 
of  testing  the  acoustic  properties  of  a  room  by  telephonic 
apparatus  designed  to  record  the  sound-receiving  qualities 
of  every  point  in  the  chamber.  A  means  of  producing 
sound  was  installed  centrally  in  the  room  near  the  floor, 
and  a  telephone  was  arranged  on  an  arm  revolving  hori- 
zontally with  a  continual  take-up  in  the  movement,  so  that 
at  the  end  of  the  experiment  a  spiral  was  described  extend- 
ing from  the  outer  walls  to  the  center.  A  continuous  record 
was  made  by  the  telephone  apparatus,  which  was  connected 
to  agitate  a  platinum  thread  in  the  field  of  a  powerful  mag- 
net. The  vibrations  of  the  thread  were  reproduced  on  a 
photographic  film,  thus  giving  an  acoustic  map  of  the  entire 
room  at  the  level  of  the  telephone  receiver. 


*     *     * 


Sanitary  District  of  Chicago. — Before  former  Presi- 
dent McCormick  of  the  Sanitary  District  of  Chicago  re- 
tired, he  appointed  a  commission  to  make  a  study  of  the 
future  possibilities  of  the  Chicago  Drainage  Canal  as  a 
means  of  preserving  purity  of  water  supply,  as  a  waterway 
and  as  a  source  of  hydroelectric  energy.  As  readers  of 
this  journal  are  aware,  politics  has  played  a  conspicuous 
part  in  the  affairs  of  the  Sanitary  District,  and  the  present 
president,  Mr.  Smyth,  asserts  that  the  McCormick  commis- 
sion was  appointed  illegally.  Therefore  he  has  filed  with 
the  clerk  of  the  commission  the  names  of  five  men  to  act  as 
successors  of  the  former  commission.  The  men  named  are 
Mr.  John  Ericson,  city  engineer;  Mr.  L.  K.  Sherman,  assist- 
ant chief  engineer  of  the  Sanitary  District;  Mr.  Lyman  E. 
Cooley,  consulting  engineer;  Mr.  H.  H.  Walker,  president 
of  the  Chicago  River  Association,  and  Mr.  William  Arting- 
stall,  subway  engineer.  The  majority  of  the  existing  board 
of  trustees  of  the  Sanitary  District  is  opposed  to  the  presi- 
dent, and  it  remains  to  be  seen  whether  the  new  appoint- 
ments will  be  confirmed. 

*     *     * 

The  First  Central  Lighting  Station. — Mr.  Miller  F. 
Moore,  of  Roselle  Park,  N.  J.,  was  introduced  by  Mr.  H.  M. 
Byllesby  to  the  Byllesby  convention  in  Chicago  recently  as 
the  general  manager  of  the  first  Edison  central-lighting 
station  in  the  world,  as  well  as  Mr.  Byllesby's  first  em- 
ployer. Mr.  Moore  was  a  mechanical  engineer  in  the  early 
eighties  before  he  entered  the  electrical  field.  After  Edison 
had  produced  the  incandescent  lamp  and  a  commercial 
dynamo  the  inventor  sought  everywhere  for  a  high-speed 
steam  engine  to  drive  his  machines.  At  that  time  a  150-hp 
engine  running  at  350  r.p.m.  was  considered  out  of  the 
question,  but  the  success  of  the  new  "electric  light"  seemed 
to  depend  upon  the  successful  design  of  such  a  high-speed 
engine.  Mr.  Moore  as  one  of  the  foremost  mechanical 
engineers  of  the  country  was  called  in.  and,  though  un- 
familiar with  electrical  principles,  he  set  about  building  a 
"stationary  locomotive"  which  developed  the  necessary  high 
speed.  Subsequently  he  became  general  manager  of  the 
old  Edison  lighting  company,  and  the  first  demonstration 
"central  station"  was  put  into  service  near  his  home  at 
Roselle  Park  in  1882.  several  weeks  before  the  Pearl  Street 
station  in  New  York  was  started  up.  The  Roselle  plant 
had  a  capacity  for  supplying  1000  "i6-cp  lights."  To  save 
copper  in  the  lines  the  unusually  high  pressure  of  330  volts 
was  employed,  the  customers'  lamps  being  connected  three 
in  series.  There  were  many  trials  in  the  operation  of  this 
old  plant,  and  Mr.  Moore's  personal  assistance  was  often 
needed  to  keep  things  running.  One  night  he  was  awakened 
by  a  neighbor  who  sent  over  to  get  a  new  lamp,  explaining 
that  one  of  his  had  just  burned  out,  extinguishing  the 
others  in  its  group.  "Please  get  me  the  lamp  as  soon  as 
you  can."  urged  the  midnight  visitor,  "because  I  have  left 
my  butler  holding  his  hand  over  the  empty  socket  to  keep 
the  electricity   from  escaping  into  the  roouL" 
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I.AKiiK  AtiKs.sioN  OK  Nkw  Husinkss. —  I  lie  cuiitracl  ilc- 
partincnt  of  the  Coinmoiuvcalth  l-'.disoii  Company,  of  I'lii 
ca>{i),  closed  a  contract  during  the  calendar  year  k^ii  Iih 
1,081. <)Jo. 5  i<)  cp  standard  lamp  ccinivalenls.  This  is  the 
largest  ainomit  of  commercial  business  contracied  for  in 
any  year  during  the  history  of  the  company. 

*  +      ♦ 

Triks  Apparatus  for  Artificial  Respiration. — One  of 
our  London  contemporaries,  The  Electrical  Engineer,  after 
making  a  number  of  tests  of  the  Swedish  apparatus  fur 
promoting  artificial  respiration  which  was  described  in 
our  issue  of  Dec.  J^,  acce])ted  the  Isnglish  agency  and  has 
alreatly  supplied  .1   nuinl)er  of  outfits  to  electrical  plants. 

*  *      * 

JuncJE  Grosscup  to  Address  the  Chicago  N.  E.  L.  A. 
Section. — Mr.  Peter  S.  Grosscup,  formerly  judge  of  the 
United  States  Circuit  Court  of  Appeals  in  Chicago,  has 
promised  to  address  the  Commonwealth  ICdison  Company 
Section  of  the  National  Electric  Light  Association  in  Chi- 
cago on  Feb.  2y.  His  subject  will  be  "Governmental  Con- 
trol of  Public  Utilities." 

*  ♦     * 

Iests  of  Meters. — Of  7576  tests  of  electric  meters  re- 
ported to  the  New  York  Public  Service  Commission,  Sec- 
ond District,  in  December,  191 1,  447,  or  5.9  per  cent,  were 
fast;  5981,  or  78.95  per  cent,  were  accurate,  and  1148,  or 
15.15  per  cent,  were  slow.  The  total  number  of  companies 
was  238,  of  which  thirty-three  made  no  report;  of  the 
total  reporting  eighty-six  companies  made  no  tests. 

*  *     * 

Electrical  League  of  Cleveland. — At  the  fortnightly 
lunch  of  the  Electrical  League  of  Cleveland,  which  was  held 
at  the  Gillsy  Hotel  Friday,  Feb.  2,  Mr.  David  Gibson  was 
the  principal  speaker,  the  subject  of  his  talk  being  "The 
Morals  of  Efficiency."  The  attendance  numbered  about 
eighty.  An  announcement  was  made  of  the  plans  for  enter- 
taining the  electrical  jobbers'  association  on  Feb.  13,  14 
and  15. 

Winnipeg  Electric  Club. — The  newly  organized  Electric 
Club  of  Winnipeg,  Man.,  has  eighty  members  who  meet 
monthly,  holding  alternate  sessions  in  Winnipeg  and  the 
adjoining  city  of  St.  Boniface.  All  electrical  men  in  the 
vicinity  are  eligible  for  membership,  and  the  dues  are  $1 
a  year,  with  $1  initiation  fee.  Mr.  Frederick  Cambridge, 
of  Winnipeg,  is  president,  and  Mr.  J.  H.  Swain,  of  St. 
Boniface,  is  vice-president.  The  secretary-treasurer  is  Mr. 
J.  H.  Schumacher,  259  Smith  Street,  Winnipeg. 

*  *     * 

N.  E.  L.  A.  Street  Lighting  Committee. — President 
John  F.  Gilchrist  of  the  National  Electric  Light  Associa- 
tion has  appointed  a  new  "committee  on  street  lighting," 
with  Mr.  J.  W.  Lieb,  Jr.,  as  chairman.  The  other  members 
of  the  committee  are  Messrs.  Alex.  Dow  and  R.  F. 
Schuchardt,  Dr.  C.  P.  Steinmetz  and  Dr.  Louis  Bell.  An 
auxiliary  advisory  committee  has  been  appointed  consisting 
of  Messrs.  L.  B.  Marks,  W.  D'A.  Ryan,  Norman  Macbeth, 
F.  L.  Vaughn,  A.  W.  Leonard,  Preston  S.  Millar,  S.  G. 
Rhodes,  A.  H.  Manwaring,  J.  W.  Cowles  and  J.  H.  Hansen. 

*  *     * 

Voluntary  Reductions  of  Rates. — On  Jan.  i.  1912,  the 
Philadelphia  Electric  Company  reduced  its  rates  for  electric 
service  voluntarily.  The  reductions  affect  all  customers 
except  the  wholesale  users.  The  two  principal  features  of 
the  new  rates  are  the  decrease  in  the  minimum  charge  of 
over  335^  per  cent  and  a  reduction  of  20  per  cent  in  the 
residence  rate,  with  an  additional  discount  when  bills  exceed 
$10.  This  reduction  in  rates  means  a  saving  of  over 
$200,000  a  year  to  the  consumers  of  the  Philadelphia  com- 
pany. The  Louisville  Lighting  Company  also  has  announced 


a  rttliKi  11)11  III  its  maximum  rate  from  kj  cents  to  8  cents  a 
kw  hour.  This  reduction  became  effective  on  l'"eb.  i.  It  is 
interesting  to  recall  that  voluntary  rate  reductions  were 
made  by  the  Connnonweallh  lulison  Company,  of  Chicago, 
and  (he  .\'ew  York  I'.dison  Company  during  the  year  191 1. 
♦      ♦      * 

Ij.kc  IKK  ai.  Contractors  Will  Visit  Vellow.stone. — 
hollowing  the  convention  of  the  National  Electrical  Con- 
tractors' Association  at  Denver,  July  17-20,  a  number  of 
delegates  plan  to  extend  their  trip  to  Salt  I>ake  C^ity  and 
\'ell()wstone  Park.  I'rom  the  Chicago  gateway  to  the  Yel- 
lowstone a  round-trip  rate  of  $90.25,  good  for  thirty  days, 
will  be  in  effect,  including  stop-overs  at  Denver  and  Salt 
Lake  City,  and  five  days'  coaching,  hotel  accommodations 
and  meals  in  the  national  park.  The  minimum  time  for 
making  the  Denver  convention  and  Yellowstone  trip  will 
be  about  two  weeks,  and  the  cost  from  Chicago,  including 
Pullman  sleepers  and  exclusive  of  train  meals  and  hotels  en 
route,  will  total  about  $120.  Rates  from  other  points  will 
be  in  proportion  to  the  distance  traveled.  A  special  train 
to  Denver  is  planned  for  the  Illinois  members,  leaving  Chi- 
cago July  15,  if  seventy-five  prepare  to  go.  Other  specials 
will  be  run  from  Eastern  points. 


Municipal  Ownership  in  Winnipeg. — General  Man- 
ager J.  G.  Rossman,  head  of  the  Winnipeg  municipal  elec- 
tric-lighting department,  and  his  staff  have  resigned  owing 
to  undue  interference  with  their  work  on  the  part  of  city 
officials  and  councilmen.  In  resigning  Mr.  Rossman  said 
that  he  found  that  step  necessary  in  order  to  preserve  his 
self-respect.  He  stated  that  the  authorities  have  disorgan- 
ized his  work  by  taking  from  him  the  authority  conferred 
by  a  by-law  to  select  and  decide  upon  the  salary  of  his 
subordinates,  and  that  there  has  been  ceaseless  effort  to 
secure  positions  for  the  personal  favorites  of  officials.  When 
the  attention  of  a  councilman  was  called  to  the 
repudiation  of  the  agreement  under  which  Mr.  Rossman 
entered  into  contract  with  the  city,  he  remarked,  "To  h — I 
with  the  by-law !  It  doesn't  amount  to  anything."  The  key- 
note of  the  situation,  Mr.  Rossman  said,  was  that  those  in 
control  at  the  city  hall  have  had  no  experience  in  handling 
an  enterprise  like  that  of  the  city  municipal  plant,  and  do 
not  know  how  to  deal  with  such  a  large  problem,  especially 
in  view  of  aggressive  competition. 


Electrical  Welcome  for  Cardinal  O'Connell. — Elec- 
tricity played  a  prominent  part  in  the  welcome  extended  last 
week  to  His  Eminence  Cardinal  O'Connell  upon  his  return 
to  Boston  after  his  elevation  at  Rome.  Wireless  telegraphy 
was  constantly  employed  in  the  interchange  of  greetings 
between  the  distinguished  prelate  and  his  friends  in  New 
England,  and  all  the  arrangements  for  the  final  reception 
and  parade  were  consummated  by  this  means.  A  feature 
of  the  decorations  was  an  electrically  lighted  arch  installed 
in  front  of  the  Cardinal's  residence  in  the  Back  Bay,  the 
structure  carrying  450  incandescent  lamps  of  30-watt,  8-cp 
rating  and  being  supplied  with  energy  from  the  regular 
ii2-volt  direct-current  underground  service  of  the  Boston 
Edison  company.  The  arch  will  remain  in  service  nightly 
from  5  p.m.  to  10  p.m.  for  two  weeks  of  celebration  in 
connection  with  the  arrival  of  the  Cardinal.  It  is  28  ft. 
high,  30  ft.  wide  and  carries  a  double  row  of  lamps  in 
outline  throughout  its  entire  length.  On  the  columns  are 
mounted  two  papal  and  tw?o  cardinal  shields,  the  crown  of 
the  arch  on  each  side  bearing  the  words  in  letters  of  light 
"Welcome  Home  to  Our  Cardinal."  By  its  use  the  decora- 
tions and  insignia  on  the  Cardinal's  residence  have  been 
greatly  enhanced  in  interest  and  attractiveness.  The  arch 
was  installed  at  the  suggestion  of  Bishop  Anderson,  of  the 
Boston  diocese,  and  was  erected  by  the  Seth  W.  Fuller 
Company,  of  Boston. 
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Circuit-Breaker  Patknt  Decision. — The  decision  noted 
on  page  27  of  the  issue  of  Jan.  6,  rehiting  to  litigation  over 
a  circuit-breaker  patent,  refers  to  Patent  No.  633,771,  and 
not,  as  stated,  to  Patent  No.  633,772.  Both  patents  were 
issued  Sept.  26,  1899,  to  G.  Wright  and  C.  Aalberg.  The 
decision  was  lianded  down  by  Judge  Hand  in  New  Yorlc, 
not  Boston,  as  stated. 

*  *     * 

Patents  in  the  Electrical  Industry. — The  large  num- 
ber of  patents  under  which  modern  electrical  manufacturing 
operations  are  carried  on  shows  the  enormous  complexity 
and  rapid  progress  made  in  these  industrial  processes.  The 
General  Electric  Company,  for  example,  is  reported  to  own 
10,000  patents,  the  Westinghouse  Electric  &  Manufacturing 
Company  2500,  and  the  Allis-Chalpiers  Company   1000. 

*  *     * 

Public  Utilities  Commission  for  Manitoha. — Accord- 
ing to  an  announcement  by  the  Premier  of  Manitoba,  the 
Province  is  soon  to  have  a  public  utilities  commission.  A 
bill  to  that  effect  is  to  be  introduced  at  the  next  session  of 
the  Legislature.  The  commission  will  be  vested  with  ad- 
ministrative, judicial,  appellate  and  directive  authority  and 
will  be  patterned  after  the  New  York  Public  .Service  Com- 
missions. 

*  *     * 

Rating  of  Magnetite  Arc  Lamps. — On  page  132  of  the 
issue  dated  Jan.  20  it  was  stated  that  the  magnetite  arc 
lamp  used  for  street  lighting  in  New  Haven  had  been  de- 
signed to  consume  6.6  amp  at  from  75  to  80  volts  at  the 
arc  and  produced  2000  cp.  According  to  the  latest  authentic 
information  the  lamp  operates  at  6.6  amp  with  from  75  to  80 
volts  at  the  terminals  and  produces  about  1000  cp  when 
equipped  with  any  opal  globes  of  medium  intensity. 

*  *     * 
Central-Station  Accounting. — In  an  editorial  entitled 

"Custody  of  Appreciation  Funds"  it  was  stated  that  "the 
Massachusetts  Gas  and  Electric  Light  Commission  has  de- 
cided that  in  order  to  keep  a  company's  accounts  properly 
it  should  pay  for  additions  to  plant  by  the  sale  of  additional 
securities,  rather  than  by  taking  the  money  out  of  net 
earnings."  We  learn  that  this  statement  is  incorrect,  the 
Massachusetts   commission   having   never   made   the   ruling 

attributed  to  it. 

*  1^     * 

Maintenance  Charge  of  Magnetite  and  Tungsten 
Street  Lamps. — In  a  report  to  the  city  of  Duluth,  Messrs. 
Oscar  Claussen  and  Charles  L.  Pillsbury  gave  the  following 
figures  as  to  the  cost  of  maintenance  of  6.6-amp  magnetite 
arc  lamps:  Electrodes  per  lamp  per  year,  $2.54;  rectifier 
tubes  per  lamp  per  year,  $3.75 ;  trimming,  inspecting,  chang- 
ing and  repairing,  $5.43;  total,  $11.72  per  year  per  lamp. 
The  total  cost  of  operation,  with  electrical  energy  at  i.i 
cents  per  kw-hour,  and  including  allowance  for  administra- 
tion, insurance,  taxes,  interest  and  depreciation,  was  given 
as  $69.58  per  lamp  per  year.  The  cost  of  maintaining 
8o-watt  series  tungsten  lamps,  including  renewals,  rectifier 
tubes,  cleaning,  etc..  was  estimated  at  $3.11. 

*  *     * 

Street  Lighting. — The  engineering  experiment  station 
of  the  University  of  Illinois  has  issued  Bulletin  51,  having 
for  its  subject  street  lighting.  Starting  with  the  charac- 
teristics of  modern  arc  and  series  incandescent  lamps,  the 
principles  of  illumination  arc  explained.  These  principles 
are  then  applied  to  the  illumination  of  the  street,  curves 
and  tables  being  given  to  show  the  amount  of  light  distribu- 
tion at  various  distances  from  the  lamps.  The  comparative 
economy  of  the  several  arc  and  incandescent  systems  for 
different  costs  of  energy  and  lighting  schedules  is  shown  by 
tables  exhibiting  the  initial  upkeep,  interest,  depreciation 
and  operation.  Copies  of  the  bulletin  may  be  obtained  gratis 
upon  application  to  the  engineering  experiment  station, 
Urbana,  111. 


The  STOKAGE-BA-rrERY  Car. — In  the  account  of  the  meet- 
ing of  the  Electric  Vehicle  Association  of  America  which 
appeared  in  the  issue  of  Jan.  27  an  abstract  was  given  of 
the  paper  on  the  storage-battery  car  by  Mr.  H.  E.  Pratt, 
manager  of  the  vehicle  department  of  the  Gould  Storage 
Battery  Company.  At  the  end  of  the  abstract  it  was  stated 
that  the  Gould  battery  is  of  the  Plante  type.  This  was  an 
error;  for,  while  the  Gould  company  does  build  batteries  of 
the  Plante  type,  the  one  to  which  the  author  referred  par- 
ticularly was  the  thin-plate  pasted  type  built  by  the  company 
for  vehicle  work.  This  plate  has  high  capacity  and  is 
distinguished  by  a  hard  positive  paste  composition,  the  out- 
side layer  of  which  softens  in  service,  the  core,  however, 

remaining  hard. 

*  *     * 

Engineers'  Club  of  St.  Louis. — Officers  of  the  Engi- 
neers' Club  of  St.  Louis  for  1912  have  been  elected  as  fol- 
lows: President,  Prof.  A.  S.  Langsdorf;  first  vice-presi- 
dent, Mr.  John  Hunter;  second  vice-president,  Mr.  H.  H. 
Humphrey;  secretary,  Mr.  W.  W.  Horner,  5203  Maple 
.Avenue;  treasurer,  Mr.  W.  E.  Rolfe;  librarian,  Mr.  E.  O. 
Sweetser.  These  officers  (except  the  librarian),  with  the 
addition  of  Messrs.  E.  L.  Ohle  and  H.  C.  Toensfeldt,  con- 
stitute the  executive  committee.  At  the  meeting  of  Feb.  21 
Mr,  W.  O.  Pennell  will  read  a  paper  on  "Telephone  Work." 
There  will  be  a  joint  meeting  with  the  St.  Louis  Associa- 
tion of  Members  of  the  American  Society  of  Civil  Engi- 
neers on  March  6,  and  on  March  20  Mr.  A.  G.  Schutt  will 
pre.sent  a  paper  on  "Railway  Freight  Depots." 

*  *     * 

Brooklyn  Company  Section  of  N.  E.  L.  A. — The 
February  meeting  of  the  Brooklyn  Company  Section  of  the 
National  Electric  Light  Association  was  held  on  Monday 
evening,  Feb.  5,  with  M.  J.  Shugrue,  president  of  the  sec- 
tion, in  the  chair.  Two  papers  were  presented  and  dis- 
cussed. One  was  on  "Handling  Corporation  Correspond- 
ence," by  Mr.  E.  M.  Podeyn,  of  the  fiscal  department,  and 
the  other  was  on  "Brooklyn's  Maximum-Demand  Problem," 
by  Mr.  M.  H.  Bennett,  of  the  meter  department.  The  ad- 
dress of  the  evening  was  by  Mr.  L.  A.  Osborne,  vice-presi- 
dent of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany. His  topic  was  "Efficiency  and  the  Relation  It  Bears 
to  Physical  Fitness."  In  the  course  of  his  remarks  the 
speaker  made  an  interesting  and  forcible  comparison  of  the 
care  and  upkeep  that  must  be  given  to  a  machine  in  order 
that  it  may  do  its  given  work  and  the  necessity  for  a  man 
to  give  the  same  careful  supervision  to  his  physical  con- 
dition in  order  to  obtain  maximum  efficiency.  Music,  re- 
freshments and  moving  pictures  of  current  events  followed 

this  address. 

*  *     * 

Picture-Frame  Microphone  Detectives. — In  these  days 
of  bribery  investigations  and  dictagraph  testimony  it  may 
be  of  interest  to  describe  the  ingenious  method  employed  by 
a  detective  during  a  corporation  controversy  several  years 
ago  to  secure  evidence  over  a  concealed  telephone  set.  A 
certain  meeting  was  to  be  held  in  a  committee  room,  and 
it  was  of  great  importance  and  interest  to  the  opposing 
faction  to  know  just  what  took  place  there,  although  its  own 
representatives  would  hardly  have  been  welcomed.  A  young 
telephone  man  was  appealed  to  to  arrange  telephonic  means 
so  that  a  stenographer  might  report  the  discussion.  Taking 
the  carbon  capsules  from  several  telephone  transmitters  the 
electrician  mounted  these  on  the  backs  of  the  pictures  hang- 
ing on  the  walls,  pressing  the  transmitter  fronts  against 
the  paper  and  glass  so  that  the  latter  acted  as  large 
diaphragms  to  collect  all  sounds  in  the  room.  The  size  of 
these  glass  diaphragms  produced  a  strikingly  sensitive 
microphone  action  and  the  merest  whispers  were  reproduced 
with  startling  distinctness.  Tiny  copper  wires,  about  No.  30, 
were  used  to  lead  down  to  the  transmitters,  these  wires  be- 
ing carried  along  the  picture  molding  and  down  alongside 
the  picture  wire. 
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Swn/Kki  AN'ii  OK  Amkkua. —  riic  Ni)rtluTii  Idalio  i\:  Mmi 
taiia  I'owcr  t"oini>aiiy.  Kalispcll,  MoiU.,  lias  invited  the  I'.isl 
eni  attendants  at  tlie  coming  Seattle  conventiDn  ol  the 
Natit)Mal  I'.lectric  I-i^'it  Association  to  stop  over  on  tlieir 
retnrn  Iionie  at  Kalispell,  where  every  facility  will  be 
atlordeil  them  for  viewint;  that  section  of  the  conntrv,  which 
is  sometimes  called   the    "Su  it/erlaiid   of   America." 


Largest  F'.i.ectruai.  Sign. —  I'hc  C  oklwell  l.awn  Mower 
Company,  of  Newburgh.  N.  Y.,  has  disputed  the  claim  that 
the  electric  sifjn  of  the  Colgate  Company,  Jersey  City.  X.  j., 
is  the  largest  electric  sign  in  the  world.  It  states  that, 
while  the  area  of  the  Colgate  sign  is  1400  sq.  ft.,  that  of  the 
Coldwell  company  at  Newbiirgh  is  5632  sq.  ft.  I'.nergy  for 
the  Coldwell  sign  is  furnished  by  the  Centra!  Hudson  Cas 
&'  Electric  Company. 

<tc         >t<         i|c 

Coi.oKADO  ICLEcrRic  Ci.ui!. — The  Colorado  Electric  Club 
has  added  a  so-called  "commercial  committee"  to  investigate 
conditions  and  movements  having  any  bearing  on  the  elec- 
trical industries  of  Colorado.  The  results  of  such  investiga- 
tions and  the  conuuittee's  reconunendations  will  be  pre- 
sented to  the  club  membership  from  time  to  time.  It  is 
considered  that  the  influence  of  the  club  on  the  affairs  of 
the  conmiunity  will  be  very  greatly  broadened  by  this 
means. 

N.  E.  L.  A.  Resiuence-Rusiness  Committee. — The  resi- 
dence-business committee  of  the  Commercial  Section  of  the 
National  Electric  Light  Association  held  its  second  meeting 
on  Jan.  15  and  16,  with  Messrs.  J.  F.  Becker,  chairman; 
G.  B.  Grif?in,  E.  A.  Norman,  G.  C.  Osborne,  F.  D.  Pemble- 
ton  and  N.  H.  Boynton,  secretary,  in  attendance.  This 
committee  is  engaged  in  compiling  data,  information  and 
literature  which  will  assist  central-station  companies  to  in- 
crease their  residence  business  and  to  make  it  more  profit- 
able to  them.  At  present  information  is  being  compiled  for 
a  24-page  booklet  which  will  be  printed  for  use  by  central- 
station  companies  in  the  direct-by-mail  solicitation  of  resi- 
dence  business. 

*     *     * 

Taxicab  Telephones. — The  Pittsburgh  Taxicab  Com- 
pany is  having  telephones  installed  in  iron  boxes  attached 
to  telephone  poles  at  different  parts  of  the  city,  all  connected 
with  its  private  exchange.  The  company  found  that  about 
one-half  of  its  mileage  was  "dead  mileage,"  and  that  fre- 
quently while  a  car  was  returning  empty  from  a  distant 
trip  another  car  was  called  to  a  point  in  the  immediate 
vicinity  of  where  the  returned  cab  had  been  dismissed.  It 
was  to  obviate  this  condition  that  the  telephone  system  was 
installed.  All  drivers  carry  keys  to  the  special  telephone 
boxes,  and  as  soon  as  they  are  dismissed  at  the  end  of  a  trip 
immediately  report  from  the  nearest  telephone  box  to  the 
central  office.  It  is  estimated  that  the  company  will  be 
able  by  this  means  to  handle  25  per  cent  more  calls  during 
busy  hours  with  the  same  equipment. 


Illumination  for  Boston  1912  Electric  Show. — Pre- 
liminary estimates  by  the  Boston  Edison  company  for  the 
illumination  of  the  Boston  1912  Electric  Show  indicate  that 
a  maximum  of  from  1500  kw  to  2000  kw  will  be  required 
for  both  lighting  and  motor  service.  It  is  expected  that 
about  20,000  incandescent  lamps  of  4-cp  and  8-cp  rating 
will  be  installed  in  Huntington  Avenue,  Boston,  between 
Copley  Square  and  Massachusetts  Avenue,  the  exhibition 
building  being  approximately  in  the  center  of  the  illumina- 
tion. About  15,000  lamps  of  from  4-cp  to  i6-cp  rating  will 
be  required  on  the  outside  of  the  building.  Inside  about 
300  kw  is  to  be  utilized  in  decorative  lighting.  A  temporary 
transformer  house  will  be  built  for  the  show,  outside  the 
Mechanics'   Building,   on   Huntington  Avenue.     It   is  esti- 


iiialed  that  the  exhibitors  will  consume  about  700  ksv  m 
lighting  and  small  motor  service.  The  company  estimates 
that  about  500  tons  mf)re  coal  than  is  usual  will  l)e  burned 
at  the  i)ower  i)lant  in  South  l'>oston  to  supply  the  show  with 
electrical  energy  during  the  iiionlh  of  October. 

*  >i<     * 

Western  Electric  I'"mim.oyees  Hold  .\nnual  BANguEi. 
— Em()loyees  of  the  Hawthorne  Works  of  the  Western  IClcc- 
tric  Company  held  their  third  annual  hancpiet  at  the  Hotel 
Sherman,  Chicago,  on  Jan.  25.  The  attendance  exceeded 
coiLsiderably  that  at  any  previous  Western  Electric  banquet 
and  is  said  to  set  a  new  "banquet  record"  for  the  city  of 
("hicago.  The  banqueters  numbered  886,  passing  by  thirty 
the  number  at  the  Taft  banquet  which  had  previously  held 
the  record,  it  is  declared,  although  the  Commonwealth  Edi- 
son Company  Section  banquet  of  the  N.  E.  L.  A.  at  the 
same  hotel  on  Nov.  i  last  must  have  pressed  it  closely.  The 
Western  I'^lectric  Orchestra  furnished  music,  and  the  Ox- 
ford Quartet  led  the  singing  during  the  banquet.  A  Christ- 
mas tree  cleverly  made  from  a  length  of  lead-covered,  wool- 
insulated  cable  and  decorated  with  products  of  the  cable, 
rubber  and  insulating  shops  was  presented  to  the  manage- 
ment. .Speeches  were  made  by  Mr.  H.  F.  Albright,  general 
superintendent;  Mr.  A.  C.  Dodge,  superintendent  of  the 
telephone  apparatus  shops,  and  Mr.  J.  \V.  Bancker,  super- 
intendent of  the  cable,  rubber  and  insulating  shops.  Mr. 
Bancker  announced  the  winners  for  the  year  191 1  of  the 
various  loving  cups  presented  by  the  officers  of  the  com- 
pany for  annual  competition  in  various  lines  of  athletics. 
Gold  watch  fobs  were  also  presented  to  the  successful 
athletes.  An  excellent  vaudeville  entertainment  completed 
the  evening's  festivities. 

*  *     * 

Dynamometers. — Over  300  electrical  men  attended  the 
third  of  the  weekly  luncheons  given  at  the  American  House, 
Boston,  on  Feb.  2,  under  the  auspices  of  the  New  England 
Section  of  the  National  Electric  Light  Association.  The 
feature  of  the  occasion  was  a  lantern-slide  talk  on  "The 
Measurement  of  Power,"  by  Prof.  T.  M.  Phetteplace,  of 
Brown  University,  Providence,  R.  I.  Professor  Phetteplace 
described  the  more  important  types  of  absorption  and  trans- 
mission dynamometers  now*  available  for  mechanical  power 
measurements,  including  an  equipment  of  electrical  design 
in  which  a  generator  of  the  direct-current  type,  with  corn- 
mutating  poles  and  adjustable-speed  characteristics,  fur- 
nishes a  load  for  the  prime  mover  under  test.  The  field  is 
mounted  in  ball-bearing  trunnions,  the  load  being  varied  by 
a  water  rheostat,  or  bank  of  resistances.  The  generator  is 
balanced  when  at  rest,  and  when  running  the  torque  exerted 
by  the  armature  tends  to  rotate  the  field  in  the  same  direc- 
tion. This  is  measured  by  a  spring  balance  and  also  by  plat- 
form scales,  the  speed  being  indicated  by  a  tachometer 
attached  to  the  shaft.  In  testing  a  gasoline  engine  the 
generator  is  used  as  a  motor  to  start  the  latter  in  cases 
where  the  mechanism  sticks  or  works  sluggishly.  Elec- 
tricity is  used  in  a  representative  torsion  meter,  in  which 
the  power  is  transmitted  through  a  helical  spring  which  is 
wound  up  as  the  power  transmitted  increases.  At  each  end 
of  the  spring  are  chucks  or  couplings  which  are  attached  to 
the  shafts  of  the  driving  and  driven  machines.  On  these 
chucks  are  wheels  or  disks  of  large  diameter  which  have 
insulated  knife  edges  set  in  fiber  on  their  circumferences 
but  electrically  connected.  Brushes  are  caused  to  rub  on 
these  surfaces,  and  when  the  knife  edges  are  in  line  a  click 
is  heard  in  a  telephone  receiver.  After  the  instrument  has 
been  set  for  no  load,  'if  a  twist  occurs,  the  contacts  are 
thrown  out  of  line  and  no  sound  is  heard.  One  brush  is 
then  advanced  along  a  graduated  scale  until  the  observer 
hears  a  sound  in  the  receiver,  the  amount  that  the  brush 
is  advanced  indicating  the  quantity  of  twist.  In  the  optical 
torsion  meter,  which  was  also  described,  an  incandescent 
lamp  is  employed  to  provide  flashes  of  light  through  slits 
moved  into  line  by  a  torque-finding  apparatus. 
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DEVELOPING  ELECTRICAL  ENERGY 

FROM  THE  LOS  ANGELES  AQUEDUCT. 


Plans  for  Establishing  a  Large  Hydroelectric  System  in 
Connection  with  the  Creation  of  a  New  Water  Supply. 

Electrical  Energy    to    Be    Sold  as   a  By-product  of   a  Twenty- 

three-Million-Dollar  Water  System     Maximum  Delivery  of 

90,000-kw  Into  the  City  of  Los  Angeles     Extensive  Use 

of  Electricity  in  the  Aqueduct  Construction. 


By  Howard  S.  Knovvlton. 

ONE  of  the  largest  municipal  undertakings  at  present 
under  construction  is  the  provision  of  a  new  water 
supply  for  the  city  of  Los  Angeles,  Cal.,  which  is  re- 
markable among  even  tlie  most  rapidly  growing  centers  of 
population  in  the  United  States.  By  the  census  of  1900  the 
population  of  Los  Angeles  was  102,479;  in  1910  it  had 
grown  to  319,198,  and  now  the  number  has  already  reached 
nearly  350,000.  Coincident  with  this  extraordinary  expan- 
sion has  come  a  compelling  demand  for  the  provision  of 
larger  public-utility  services  of  all  kinds. 

The  fundamental  necessity  of  an  ample  and  suitable 
water  supply  was  early  recognized,  and  about  six  years  ago 
the  Bureau  of  the  Los  Angeles  Aqueduct  was  organized 
for  the  purpose  of  constructing  a  great  system  of  reservoirs 
and  conduits  for  the  delivery  of  the  largest  possible  amount 
of  the  available  water  supply  of  the  Owens  River  water- 
shed to  the  head  of  the  San  Fernando  Valley,  whenc-e 
complete  distribution  for  irrigation  and  domestic  purposes 
can  be  effected.  Los  Angeles  lies  24  miles  southeast  of 
the  head  of  this  valley,  so  that  the  complete  project  in- 
volves the  carrying  of  the  water  from  the  mountain  heights 
of  the  Sierra  Nevadas,  a  total  distance  of  about  250  miles, 
the  final  section  of  the  route  being  covered  by  the  existing 
municipal  water  system. 

MAGNITUDE   OF   PROJECT. 

The  aqueduct  project  will  bring  sufficient  water  to  Los 
Angeles  to  supply  a  city  of  2,000,000  inhabitants.  The 
system  is  of  the  gravity  type  throughout,  and  will  deliver 
258,000,000  gal.  every  twenty-four  hours  into  the  San 
Fernando  reservoirs.  The  aqueduct  itself  is  at  present 
about  80  per  cent  completed,  and  consists  of  98  miles  of 
covered  concrete  conduit,  40  miles  of  uncovered,  21  miles 
of  open  canal,  12  miles  of  inverted  siphons,  43  miles  of 
tunnels   10  to   13   ft.  in  diameter,  and   six  reservoirs  along 
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Fig.    1 — Typical     l_ined    Canal    of    Los    Angeles    Aqueduct. 

the  line  holding  three  months'  supply.  In  addition,  the  flow 
of  the  water  will  be  utilized  in  producing  electrical  energy 
up  to  a  maximum  demar  d  of  90,000  kw  at  Los  Angeles-. 
The  sale  of  this  energy  will  take  care  of  all  the  bonds  and 
interest  charges  upon  botl  the  aqueduct  system  and  the 
entire  hydroelectric  installation. 


The  city  charter  places  the  development  of  this  hydro- 
electric power  in  charge  of  the  Board  of  Public  Works,  of 
which  the  Bureau  of  the  Los  Angeles  Aqueduct  is  a  branch 
In  1909  an  ordinance  was  passed  creating  a  bureau  in  the 
Department  of  Public  Works  to  be  known  as  the   Bureau 


VsAN'tA     BARBARA 
^1^       NATION  A  ir^ 


'  Ventura 


Hollywood  ^ 

A[i4g^ies 

r 

\nal)dm 


>t>  ^'  Ueilouu 


t^un  iP^duo'  I''^"^, 


Co\ii»a    •/Poinoaa 


^ 


loacliSanta  Ana 


^K^ 


CO. 


Fig.  2 — Map  of   Los  Angeles  Aqueduct  and   Adjacent  Territory. 

of  Los  Angeles  Aqueduct  Power,  fhis  ordinance  provides 
for  the  position  of  chief  electrical  engineer,  and  by  resolu- 
tion of  the  Board  of  Public  Works  the  chief  engineer  of 
the  Bureau  of  the  Los  Angeles  Aqueduct  is  attached  in 
a  supervisory  and  directing  capacity.  Since  the  organiza- 
tion of  the  work  the  former  title  has  been  held  bv  Mr.  F.  F 
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Scattorj^oDil.  ami  ilir  laitiT  li\  .\Ii.  William  .Muilmllaml. 
Owing  to  the  importance  ul  the  work  ami  the  tle.sii ability 
of  proliting  by  the  best  possible  engineering  experience  and 
advice,  which  always  resnlts  in  a  great  saving  in  the  cost 
of  construction,  maintenance  and  t)[)eration,  as  well  as  in 
aildcd  reliability,  in  works  of  this  character,  and  in  order 
tliat  the  peojjle  might  have  fnll  assurance,  a  consulting 
board  consisting  of  I'rof.  W.  1'".  Durand,  I'rof.  Harris  J. 
Ryan  and  Mr.  O.  II.  luisign  was  appointed.  liie  duties 
of  this  board  consist  in  a  general  way  of  the  investigation 
of  conditions  on  the  ground,  the  passing  upon  plans  and 
specifications  for  development  and  construction,  and  the 
making  awards  for  the  machinery  covered  in  the  contracts 
for  the  initial  installation.  The  latter  includes  about  one- 
thinl  of  the  ultimate  capacity  of  the  system. 

OITOKTUNITY   FOR   POWER   DEVELOPMENT. 

The  average  peak  load  or  maximum  demand  for  electric 
power  in  the  Los  Angeles  district  is  about  90,000  hp.  The 
total  amount  of  power  which  can  be  delivered  from  the 
aqueduct  in  the  vicinity  of  Los  Angeles,  ready  for  sale  at 
a  step-down  voltage,  is  about  1.152,000  kw-hours  per  day, 
corresponding   to   a    uniform    delivery    of   48,000   kw    for 
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Fig.    3 — Estimated    Load    Cur^e    in    Accordance    with    Probable 
Demand. 

twenty-four  hours  or  to  a  maximum  delivery  of  90,000  kw 
on  a  load  curve  corresponding  to  the  average  conditions  in 
the  district.  The  Board  of  Consulting  Engineers  estimates 
the  installation  cost  at  $80  per  kilowatt  for  the  development 
and  transmission  of  this  power  ready  for  sale  at  step-down 
voltage  at  Los  Angeles,  based  on  a  peak-load  capacity  of 
90,000  kw.  This  estimate  of  cost  is  less  by  a  marked  degree 
than  the  average  cost  of  hydraulic-power  development  and 
installation  elsewhere  on  the  Pacific  Coast  or  under  other 
generally  similar  physical  conditions  and  surroundings. 
Among  the  contributing  causes  for  this  economic  situation 
are  the  facts  that  (i)  the  primary  diversion  works  are  a 
part  of  the  aqueduct  project,  the  water  being  carried  along 
in  close  proximity  to  the  power  sites;  (2)  the  principal 
power  sites  as  chosen  are  relatively  close  to  the  city  of 
Los  Angeles;  (3)  unusually  severe  engineering  difficulties 
have  been  generally  avoided:  (4)  time  was  available  for 
complete  investigation  of  conditions  and  preparation  of 
complete  construction  plans,  and  (5)  benefits  have  been 
gained  by  utilizing  the  organization  of  the  aqueduct  forces 
in  the  establishment  of  the  hydraulic  development  for  elec- 
trical production. 

The  aqueduct  is  being  built  to  deliver  400  cu.  ft.  water 
per   second   to  the    San   Fernando    reservoirs   continuously 


liiroughout  the  year,  this  flow  to  be  mainlaincd  wilhoul 
regard  to  the  utilization  of  power.  The  hydraulic  grade 
of  the  aqueduct  at  the  intake  in  Owens  Valley  is  3812  ft. 
above  sea  level,  that  of  the  San  I'crnando  reservoir  water 
level  at  the  head  of  the  valley  above  l.os  .'\ngeles  being 
.2647  ft-  lower.  The  afjucduct  is  being  built  in  eleven  grand 
divisions,  as  follows:  Owens  Valley,  Olancha,  Rose  Val- 
ley, Little  Lake,  (Jrapcvinc,  hreeman,  Jawbone,  iMojave, 
Antelope,  I'-lizabcth  and  Saugus.  .Seven  power  plants  are 
planned,  with  a  total  capacity  of  138.000  kw  maximum, 
these  seven  plants  including  those  rlirectly  on  the  aqueduct 
and  additional  plants  installed  on  streams  in  the  Owen.s 
Valley.  The  ratings  of  the  indiviflual  stations  arc  as 
follows : 


Name  of  Plant. 

Kilowatt  Capacity. 

Miles  from  Los  Angeles. 

Owens  River 

25.000 

10.000 

6,500 

4.500 

52,000 

33,000 

7.000 

270 

240 

188 

162 

San  Francisquito  No.  1 

San  Francisquito  No.  2 

San  Fernando 

47 
40 
24 

RESERVOIRS. 

A  system  of  six  reservpirs  is  required  for  the  proper 
storage  and  handling  of  the  water.  These  are  known  as 
the  Long  Valley  Reservoir,  capacity  260,000  acre-ft. ; 
Haiwee  Reservoir,  63,800  acre-ft. ;  I^'airmont,  7620  acre-ft. ; 
Dry  Canon,  1325  acre-ft.;  San  Fernando  No.  i,  15,900 
acre-ft.,  and  San  Fernando  No.  2,  21,050  acre-ft.  In  order 
to  accomplish  the  required  flow  of  400  cu.  ft.  per  second  at 
all  times  at  the  lower  end  of  the  aqueduct  its  capacity  at 
the  intake,  12  miles  north  of  the  town  of  Independence,  in 
Owens  Valley,  is  800  cu.  ft.  per  second,  increasing  to  900 
cu.  ft.  equivalent  section  opposite  the  Cottonwood  power 
plant,  42  miles  south,  and  continuing  with  this  capacity 
about  18  miles  to  the  upper  end  of  the  Haiwee  Reservoir 
to  permit  filling  the  latter  during  high-water  periods.  The 
capacity  of  the  Haiwee  storage  facilities  is  regarded  as 
sufficient,  in  conjunction  with  the  Owens  Valley  water 
supply,  to  guarantee  a  steady  flow  throughout  the  year 
from  that  point  on.  The  capacity  of  the  aqueduct  between 
the  Haiwee  and  Fairmont  Reservoirs  is  430  cu.  ft.  per 
second,  giving  opportunity  to  refill  the  latter  and  at  the 
same  time  maintain  a  flow  beyond  it  of  400  cu.  ft.  per 
second  in  case  it  becomes  necessary  to  draw  on  the  latter 
reservoir  because  of  an  interruption  between  it  and  the 
former  storage  basin.  The  capacity  of  the  aqueduct  and 
the  hydraulic  works  in  connection  with  the  power  plants 
between  the  Fairmont  and  Dry  Canon  Reservoirs,  a  dis- 
tance of  20  miles,  is  1000  cu.  ft.  per  second,  in  order  that 
the  flow  may  be  varied  between  the  two  most  important 
power  sites  of  San  Francisquito  Nos.  i  and  2  during  the 
day.  The  Fairmont  and  Dry  Canon  Reservoirs  will  be 
utilized  chiefly  for  regulation  duty.  The  former  is  capable 
of  supplying  the  full  flow  of  400  cu.  ft.  per  second  for  nine 
days.  The  latter  is  intended  to  equalize  the  variation  in 
flow  past  the  two  power  plants  above  mentioned,  in  order 
to  provide  a  steady  continuous  flow  of  400  cu.  ft.  south  to 
the  San  Fernando  Reservoir.  12  mile;  distant.  The  water- 
shed drained  by  the  Owens  River  and  its  tributaries  covers 
an  area  of  about  2800  square  miles,  including  the  eastern 
slope  of  the  Sierra  Nevada  Mountains  from  Dead  Man 
Divide,  near  the  headwaters  of  the  river,  south  about  125 
miles. 

CONTROL   OF   WATER   AND  POWER   OUTPUT. 

The  Long  Valley  Reservoir  is  so  located  that  it  can  con- 
trol the  flow  during  years  of  excessive  discharge  of  the 
Owens  River  and  its  upper  tributaries.  Water  so  im- 
pounded may  be  held  against  diy  seasons.  This  reservoir 
site  is  located  about  30  miles  northwest  of  the  intake,  where 
a    dam    diverts    the    waters    of   the   Owens    River   into    the 
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aqueduct.  The  llaiwcc  Reservuir  will  haiullf  the  seasonal 
regulation  of  stream  discharge,  having  sufficient  capacity 
to  receive  the  increment  of  flow  from  the  diversion  canal 
leading  southward  from  the  intake,  and  to  deliver  a  con- 
tinuous draft  of  430  cu.  ft.  per  second.  The  Long  Valley 
and  Haiwee  Reservoirs,  working  in  conjunction,  will 
insure  a  continuous  supply  which  can  be  depended  upon 
under  practically  all  anticipated  conditions.  The  l-air- 
mont  Reservoir  is  of  sufficient  capacity  to  regulate  the 
flow  of  water  through  the  power  conduit  to  meet  lujurly 
fluctuations  in  the  demand  for  electricity.  This  conduit 
runs  from  the  south  end  of  the  Elizabeth  tunnel  through  a 
series  of  short  tunnels  and  steel  pressure  pipe  to  San  Fran- 
cisquito  power  plant  No.  i,  which  is  about  8  miles  south- 
west of  the  reservoir.  The  whole  system  will  be  under 
hydrostatic  pressure  in  order  to  utilize  the  total  head  from 
the  water  surface  of  the  I-'airmont  Reservoir.  The  gross 
head  on  the  waterwhcels  in  the  station  will  be  about  940  ft. 
when  the  power  conduit  is  carrying  its  maximum  flow  of 
1000  cu.  ft.  per  second.  The  net  head  will  be  H26  ft. 
A  peak  load  of  70,500  hp  can  thus  be  developed  from 
this  plant,  the  average  development  for  each  twenty- four 
hours  being  34,000  hp.  I-^oni  the  tailrace  of  this  plant 
water  will  be  conveyed  by  a  second  power  canal  35,000 
ft.  long  to  San  Francisquito  station  No.  2,  whose  net 
head  will  be  500  ft.  The  maximum  power  development 
for  peak  load  at  No.  i  will  approximate  52,500  kw,  while 
the  daily  average  development  will  be  23,000  kw. 
From  the  tailrace  of  San  P'rancisquito  station  No.  2  a  con- 
duit 14,400  ft.  long,  with  a  capacity  of  1000  cu.  ft.  per 
second,  will  lead  to  the  Dry  Canon  Reservoir.  As  indicated 
above,  the  latter  will  regulate  back  to  a  normal  flow  the 
fluctuating  discharges  through  the  power  plants  so  as  to 
reduce  the  size  of  the  aqueduct  below.  The  flow  of  water 
through  the  power  conduit  will  vary  from  about  80  cu.  ft. 
to  a  maximum  of  1000  cu.  ft.  per  second,  according  to 
the  load.  The  remaining  plants  of  the  system  will  be 
operated  upon  a  constant  discharge  of  water  corresponding 
to  the  steady  flow  of  the  aqueduct. 

With  the  steady  flow  of  400  cu.  ft.  per  second  in  the 
aqueduct  the  capacity  of  the  power  sites  outside  the  San 
Francisquito  Canyon  will  provide  for  the  continuous  de- 
velopment of  about  14,000  kw,  which  is  expected  to  repre- 
sent under  full  development  substantially  the  minimum  de- 
mand occurring  during  the  early  morning  hours  in  the  Los 
Angeles  consuming  district.  Superimposed  upon  this  uni- 
form  output  of   14,000  kw  sustained  by  these   steady-flow 


Fig.    4 — Characteristic    View    Along    21    Miles    of    Unlined    Canal    in 
Owens    Valley. 

plants,  the  amount  of  power  required  to  accommodate  the 
variable  demand  throughout  the  day  must  vary  from  zero 
to  76,000  kw.  The  importance  of  the  regulating  and  stor- 
age reservoirs  and  design  of  the  power  and  main  water 
channels  between  the  two  principal  points  of  flovvage  and 
power  control  is  thus  a  cardinal  feature  of  the  entire 
project,    in    relation    to    continuous    water    and    electrical 


service    without    nuitual   disturbance    under   widely    varying 
conditions  of  demand. 

K.WOKAIU.E  TOI'OCiK.MMIlC  CONDITIONS. 

The  general  plans  above  outlined  include  the  lumost  i)OS- 
sible  reliability  in  all  constructions  relative  to  the  hydraulic 
development.     No  side-hill  work  involving  risk  to  conduit 


Fig.    5 — Electric    Shovel    on    Open    Conduit,    Mojave    Valley. 

by  slides  is  required.  For  all  parts  of  the  line  under  pres- 
sure the  water  will  be  carried  either  in  concrete-lined  tun- 
nel or  steel  pressure  pipes,  and  elsewhere  in  concrete  tunnel 
or  conduit  in  accordance  with  designs  already  developed 
in  connection  with  the  general  aqueduct  project.  A  point 
of  special  importance  is  found  in  the  diversion  and 
handling  of  water  along  the  line  of  the  aqueduct,  entirely 
removed  from  possible  influence  or  interruption  by  tor- 
rential streams.  The  storage  reservoirs  \vi\\  insure  a 
steady  flow  throughout  the  year,  thus  eliminating  inter- 
ruptions or  irregularity  of  service  due  to  an  annual  low- 
water  period  or  to  the  vagaries  of  stream  flow.  In  brief, 
the  entire  program  of  water  flow  with  reference  to  power 
development  will  be  under  complete  control  with  reference 
to  the  power  demand,  and  will  possess  the  maximum  pos- 
sible reliability  and  regularity  throughout  the  year  inde- 
pendent of  seasonal  changes  whicii  exercise  so  important 
an  influence  on  the  character  of  service  under  the  usual 
conditions  of  hydraulic  power  development.  -\  striking 
feature  of  the  situation  is  the  absence  of  need  for  the 
construction  of  an  auxiliary  steam  generating  plant  to 
maintain  the  requisite  volume  of  service  at  all  times. 

Further,  the  subdivision  of  power  development  among 
seven  or  more  power  sites  distributed  along  the  line  of  the 
aqueduct  or  its  feeders  will  permit  certain  periods  of  over- 
haul and  repair  among  the  various  plants  without  serious 
interruption  in  the  delivery  of  power  at  the  terminal  point 
in  accordance  with  the  demands  of  the  load.  The  condi- 
tions of  climate,  topography  and  accessibility  for  construc- 
tion, patrol  and  maintenance  along  the  right-of-way  are 
more  favorable  than  those  generally  encountered  under 
similar  conditions  elsewhere.  This  is  particularly  true 
rcgarduig  the  freedom  from  electrical  storms  and  presence 
of  large  birds,  which  are  specific  causes  of  many  interrup- 
tions of  service  over  similar  transmission  lines  in  other 
regions.  The  location  of  generating  stations  is  such  that 
the  total  daily  energy  delivered  to  Los  Angeles  will  be 
transmitted  over  the  moderate  average  distance  of  65 
miles,  while  the  corresponding  average  distance  for  the 
energy  at  the  time  of  maximum  power  demands  will  be  55 
miles.  As  the  principal  regulating  stations  will  be  located 
near  the  city,  the  control  of  operation  of  distant  and 
smaller  sources  of  power  will  be  effected  with  a  corre- 
sponding increase  of  reliability,  effectiveness  and  economy. 
In  other  words,  the  development  of  about  70  per  cent  of 
the  power  in  two  large  blocks  in  San  Francisquito  stations 
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will  iiiiiiiini/c  llic  supiTiiitciitlcnco  ami  laUor  charjjcs  and 
fliiniiiatc  (he  ncetl  of  spocial  facilities  in  tin-  way  of  syn- 
chronous coiulonscrs  or  their  i"(|uivalcnt  lor  coiitrolliug 
power-factors  anil   rej^nlatinj^  terminal  voltage. 

IMIIAI      I'OWKK    HK.VKI.Ol'MKNT, 

!  he  niitial  developmi  iit  of  i)ernianent  hydroelectric 
power  on  a  larjje  scale  in  connection  with  the  aqueduct 
centers  in  the  plant  known  as  San  h'rancisquito  No.  i. 
which  will  at  fust  he  supplententcd  hy  existing  hydro- 
electric installations  in  the  C\)ttonwood  and  Division  Creek 
districts.  The  idtiniate  plans  of  the  hureau  provide  for  the 
installation  of  four  loo.ooo-volt,  three-phase  transmission 
lines  hetwecn  a  snitahle  suhstation  at  Los  Angeles  and  the 
San  h'ernando  and  .San  hrancisqnito  plants,  and  two  similar 
lines  comiecting  the  latter  with  the  llaiwec  and  Cottonwood 
stations.  The  Hig  Pine  and  Owens  River  stations  are  td 
be  developed  at  a  later  period.  The  high-tension  line~ 
will  be  installed  in  accordance  with  the  best  steel  tower  and 
suspension  insulator  practice,  with  three  or  more  switchini^ 
stations  to  provide  for  fle.xible  operation  of  circuits  in  the 
field.  The  Cottonwood  and  Division  Creek  plants  now  in 
service  were  installed  mainly  for  construction  purposes. 

SAN    l'"RANClSyUIT0    NO.     I     PLANT. 

The  San  Francisquito  No.  i  station  will  be  the  first  large 
plant  on  the  aqueduct  to  be  constructed.  It  is  to  be  located 
in  the  canyon  of  the  same  name,  40  miles  north  of  Los 
.\ngeles,  and  will  contain  ultimately  six  alternators,  direct- 
driven  by  impulse  waterwheels.  The  present  installation 
will  be  three  units  of  7500-k\v  rating,  the  generators  being 
of  the  revolving-field  type  and  capable  of  delivering  9375 
kva.  The  frequency  of  the  system  will  be  50  cycles.  Each 
i^enerator  will  deliver  three-phase  energy  from  a  Y-con- 
nected  armature  winding,  the  potential  being  6600  volts 
between  terminals.  Each  generator  will  be  direct-con- 
nected on  a  horizontal  shaft  to  two  waterwheels  of  the  im- 
pulse type,  the  efifective  head  ranging  from  800  ft.  to  900  ft. 
The  two  waterwheel  units  will  in  each  case  be  required  to 
deliver  10,470  hp  at  870-ft.  head  and  maximum  efficiency. 
At  a  head  of  800  ft.  each  pair  of  wheels  will  be  called  upon 


Fig.    6 — View    Showing    Type    of    Tunnel    Construction. 

to  deliver  14,000  hp  at  emergency  peak  load.  Each  wheel 
will  operate  at  200  r.p.m.  Water  will  be  supplied  to  the 
wheels  through  60-in.  independent  steel  penstocks,  and  each 
runner  will  be  equipped  with  two  needle  nozzles  and  shut- 
ofif  valve  connections  between  the  nozzles  and  the  penstock. 
Supplementary  hand-operated  valves  will  also  be  installed. 
With    a    view     toward    securing     economy    of     water    the 


methods  of  no/zle  and  jet  control  arc  to  include  suitable 
means  for  securing  minimum  waste  water  at  times  of  sud- 
den rejected  load.  Provision  is  to  he  made  in  connection 
with  the  nozzle  for  by-passing  the  water,  when  the  unit  is 
not  in  use,  to  a  capacity  of  not  less  than  60  cu.  ft.  per 
second  per  nozzle.  Means  are  also  to  be  [irovicled  at  a 
point     innnedi;itelv    bevond    the    wheel     for    absorbing    the 
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Fig.     7 — Electric     Mine     Locomotive,     Elizabeth     Lake     Tunnel. 

energy  of  the  jet  when  operated  as  a  by-pass,  or  when 
directed  in  line  with  the  buckets  with  the  wheel  running 
above  normal  speed.  The  tailrace  is  to  be  protected  from 
erosion  by  the  installation  of  steel  plates.  The  special 
importance  of  the  requirement  in  regard  to  the  baffling  and 
quieting  of  all  free  jets  is  found  in  the  fact  that  on  account 
of  topographical  conditions  the  tailraces  must  be  of  mini- 
mum practical  length  beyond  the  power  house,  discharging 
into  a  narrow  forebay  from  which  water  flows  into  the 
tunnel  lead  to  the  next  lower  station.  Each  unit  will  be 
equipped  with  an  automatic  oil-pressure  governor,  with 
means  for  disconnecting  either  fiozzle  at  will  from  the  gov- 
ernor control.  The  general  arrangement  for  regulation 
and  control  includes  provision  for  operating  the  needle 
valve  under  either  hand  or  governor  control  as  desired, 
and  with  means  for  passing  from  one  to  the  other  while  in 
operation.  .  Remote  control  of  the  governor  from  the 
switchboard  will  also  be  a  feature.  A  centralized  system 
of  oil  service  for  governor  operation  will  be  used.  The 
instantaneous  change  in  .speed  from  no  load  to  full  load 
is  not  to  exceed  12  per  cent  and  the  permanent  change  2 
per  cent. 

HYDRAULIC   FEATURES    BEARING    UPON    SAFE   OPERATION. 

Water  will  be  supplied  to  the  San  Francisquito  station 
No.  I  by  three  84-in.  steel  penstocks  leading  from  a  surge 
chamber  in  the  power  conduit  to  a  point  about  1400  ft. 
down  the  power  drop.  Here  each  penstock  will  divide  by 
a  Y-connection  into  two  60-in.  pipes  which  will  be  carried 
to  the  power  house,  a  distance  of  about  2000  ft.  further. 
To  avoid  water  hammer,  pressure  waves  or  sudden  changes 
of  head  in  the  power  conduit,  it  is  planned  to  locate  a  surge 
chamber  above  the  end  of  the  conduit  at  the  head  of  the 
penstocks.  This  chamber,  which  is  to  be  of  reinforced 
concrete,  will  be  about  120  ft.  in  height,  30  ft.  in  diameter 
at  the  bottom  and  100  ft.  at  the  top,  and  it  will  allow  an 
increased  flow  of  400  cu.  ft.  per  second  at  the  power  house 
at  any  time,  regardless  of  the  initial  or  existing  flow  within 
the  ultimate  looo-cu.  ft.  limit,  experiencing  a  fall  in  surge 
chamber  water  level  below  the  hydraulic  grade  line  corre- 
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spending  to  the  increased  tl(j\v.  in  otlier  words,  tlic  water 
level  in  the  surge  chamber  will  gradually  settle  down  to 
this  steady  condition,  thus  avoiding  any  oscillations,  as 
well  as  the  possibility  of  the  water  level  dropping  down  to 
the  tunnel  and  admitting  air.  With  this  arrangement  a 
complete  shutdown  of  the  power  house  can  effect  only  a 
gradual  rise  of  the  water  in  the  chamber,  causing  some 
spilling  in  extreme  cases.  The  flow  past  this  plant  and  past 
the  second  station  in  the  canyon  may  vary  from  practically 
nothing  to  1000  cu.  ft.  per  second,  and  on  account  of  the 
friction  in  the  long  pressure  conduit  of  this  station,  added 
to  the  friction  in  the  penstock,  the  net  head  will  vary  from 
941  ft.  (being  the  static  head  with  zero  flow)  to  826  ft.  at 
flows  of  1000  cu.  ft.  per  second.  The  average  output  at 
the  switchboard  will  be  22,600  kw  and  the  maximum  52,000 
kw.  It  is  proposed  to  install  six  generating  units  without 
any  considerable  excess  of  generating  capacity,  for  the 
reason  that  the  plant  is  but  one  of  several  constituting  the 
system,  the  various  units  being  in  operation  less  than  half 
of  each  day  on  account  of  the  variable-flow  feature. 

AUXILIARY   EOUIPMENT. 

Three  exciters  will  ultimately  be  installed  at  the  first 
station,  the  present  equipment  being  two  250-kw,  125-volt 
generators  with  armatures  mounted  on  horizontal  shafting, 
each  driven  directly  by  an  impulse  waterwheel  of  450-hp 
rating  overhung  on  the  end  of  the  shaft.  The  speed  will  be 
400  r.p.m.  At  its  best  efficiency  each  wheel  will  deliver  300 
hp  at  the  shaft  under  870  ft.  head.  Each  unit  will  be  pro- 
vided with  fixed  nozzle,  needle-valve  and  governor  control 
through  oil-pressure  operation.  The  no-load  to  full-load 
regulation  required  will  be  limited  to  6  per  cent  instantane- 
ous changes  and  2  per  cent  permanent  speed  change.  An 
independent,  central,  automatically  controlled  oil-pumping 
system,  with  pumps  and  pressure  reservoirs  in  duplicate,  is 
to  be  installed,  with  sufficient  capacity  for  operating  six 
main  and  three  exciter  units.  Motor-driven  geared  pumps 
in  duplicate  are  to  be  used,  each  pump  having  its  own  air- 
pressure  reservoir  for  operating  either  singly  or  intercon- 
nected. The  oil  supply  for  the  pump  is  to  be  drawn  in  each 
case  from  a  single  open  reservoir,  and  the  oil  for  operating 
governor  pressure  cylinders  is  to  be  discharged  into  the 
same  reservoir,  thus  insuring  an  open  rather  than  a  closed 
system  of  oil  circulation.  Each  pump  is  to  discharge  into 
a  separate  closed  pressure  chamber  under  air  pressure,  the 
chambers  being  of  capacity  sufficient  to  serve  for  not  less 
than  six  full-stroke  movements  of  the  regulating  apparatus 
for  the  three  main  generating  units,  independently  of 
pump  operation.  The  motor  operation  will  be  started  and 
stopped  by  automatic  pressure-regulating  apparatus. 

Three  safety  relief  and  by-pass  valves  will  be  installed, 
one  for  each  penstock,  adjusted  for  operation  between  400 
lb.  and  500  lb.  per  square  inch,  and  each  sufficient,  when 
operated  under  500  lb.  pressure,  to  i)revent  a  rise  in  pres- 
sure above  550  lb.,  due  to  sudden  reduction  of  discharge  at 
the  nozzles  by  a  volume  of  100  cu.  ft.  per  second. 

TRANSFORMERS. 

Ten  single-phase,  shell-type,  oil-insulated,  water-cooled 
step-up  transformers  will  be  installed  at  the  plant,  each 
rated  at  3150  kva,  with  low-tension  primaries  wound  for 
6600  volts  and  secondaries  delivering  61,000  volts  at  no 
load.  These  units  will  be  operated  three-phase  in  banks 
of  three,  with  secondaries  Y-connected  and  neutrals 
grounded. 

Details  of  the  other  plants,  with  the  exception  of  the 
equipment  now  in  construction  use,  have  not  as  yet  been 
elaborated,  but  the  principal  features  are  covered  below. 

OUTLINE  OF  DESIGN  OF  OTHER  PROPOSED  PLANTS. 

The  San  Francisquito  No.  2  plant  will  be  operated  under 
the  same  conditions  of  output  variation  as  No.  i  station. 
It  is  intended  to  provide  sufficient  forebay  capacity  to  per- 
mit bringing  these  two  plants  up  to  full-load  conditions  at 


the  same  time  during  the  evening  peak,  thus  avoiding  ap- 
preciable waste  of  water.  The  average  output  will  be 
13,167  kw  and  the  maximum  33,000  kw.  It  is  intended  that 
six  units  shall  be  installed. 

The  Haiwee  plant  will  be  located  10,260  ft.  below  the 
Haiwce  Reservoir  and  connected  with  it  by  a  steel  pres- 
sure pipe  10  ft.  in  diameter.  The  flow  of  water  from  this 
reservoir  will  be  controlled  from  the  power  house,  thus 
making  the  head  of  water  in  the  reservoir  available  for 
power  service  in  addition  to  the  natural  flrop  in  the 
aqueduct  grade  at  this  point.  The  plant  will  have  con- 
tinuous output  during  the  day  equal  to  about  4500  kw.  As 
stated,  a  full  and  steady  flow  of  water  past  this  station  will 
be  accomplished,  probably  by  automatic  equipment  with 
supplementary  means  of  manual  control. 

The  power  project  at  San  Fernando  is  similar  to  that 
at  Haiwee,  in  that  the  water  must  be  passed  continuously 
regardless  of  power  demands.  The  net  head  at  this  point 
will    be    281    ft.,    giving   an    output   at    the    switchboard    of 


Fig.     8 — 33,000- Volt     Portable     Substation;     Outdoor-Type     Trans- 
formers. 

about   7000  kw.     The   tailrace   will   discharge   directly   into 
the  San  Fernando  Reservoir. 

ELECTRICITY   IN   AQUEDUCT  CONSTRUCTION. 

A  Striking  feature  of  the  aqueduct  development  is  the 
extent  to  which  electrical  energy  has  been  used  in  the  gen- 
eral work  of  construction.  In  the  Proceedings  of  the 
American  Institute  of  Electrical  Engineers  for  August, 
1910,  many  details  of  this  work  are  set  forth  by  the  chief 
electrical  engineer,  Mr.  E.  F.  Scattergood,  of  the  Bureau 
of  Los  Angeles  Aqueduct  Power,  under  the  title  "Electric 
Power  in  the  Construction  of  the  Los  Angeles  Aqueduct." 
In  concluding  this  resume  of  the  hydroelectric  development 
of  the  aqueduct  project  only  brief  mention  can  be  made  of 
these  applications,  although  their  economic  importance  to 
the  work  as  a  whole  might  well  be  emphasized. 

Two  independent  systems  of  power  distribution  have  been 
•operated  along  the  line  of  the  aqueduct.  The  first,  known 
as  the  Saugus  system,  extends  from  the  south  end  of  Fer- 
nando tunnel  to  the  Fairmont  tufa  mill,  and  is  connected 
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to  till-  (astaic  siil)^iati<ii)  ol  tlic  SmitlK-ni  L'ulitoriiia  i'^disuii 
CDmpany,  coverinj^  a  total  of  al)()ul  40  miles  of  33,ooo-vf)li 
fraiisiiiission  and  haviiijj  cuiiiicctcd  niiii:  sti'p-dowu  trans- 
foriiuT  stations.  Tlicsi'  stations  contain  1375  kvv  in  sti'p- 
dow  II  transformers  rcducinj^  to  ritlior  440  or  ^200  volts,  as 
desired.  440  volts  heinj^  the  standard.  The  secontl  power 
network,  known  as  tlie  I'ottonwood  system,  e.xtends  from 
tile  intake  alonjj  the  line  of  the  acpiednct  to  the  I'into  llills. 
a  distance  of  about  147  miles,  and  from  the  hills  to  the 
atiuetluct  cement  plant.  17  miles  west,  makiii).^  a  tot.il,  in- 
clndinjj  branches  to  the  hivision  Creek  ;in(i  (Otlonwdod 
I  "reek  plants,  of  i6b  miles  of  ^^.ooo-voll  transmission.  Of 
this  line  146  miles  are  of  \o.  4  three-phase  copper,  Xo.  2 
and  .\o.  ()  copper  beinj;  used  on  the  remainder.  The  total 
transformer  installation  along  this  system  aggregates  3645 
kw.  Xearly  all  were  shipped  with  oil  in  the  cases  to  avoid 
(he  inconvenience  of  drying  out  at  isolated  points  along 
the  line.  All  of  the  later  purchases  are  of  a  portable  out- 
door type,  in  boiler-iron  cases,  with  covers  made  oil-tight 
as  well  as  water-tiglit.  in  general,  the  transmission  cir- 
cuits are  of  bare  copper  carried  on  two-part  7-in.  porcelain 
insulators  supported  on  15-in.  and  6- ft.  cross-arms  carried 
on  30-ft.  wooden  poles  spaced  180  ft.  apart.  The  average 
cost  of  151  miles  of  line  on  the  Cottonwood  system  was 
$862.50  per  mile,  about  one-fifth  of  the  line  being  run 
through  rough  mountainous  country.  The  wagon  haul  for 
the  entire  line  averaged  from  12  to  15  miles. 

The  Cottonwood  system  is  supplied  by  two  plants  at 
Division  Creek  having  a  combined  rating  of  750  kw,  and 
by  the  station  at  Cottonwood  Creek,  which  has  a  rated 
capacity  of  1500  kw.  These  plants  arc  run  in  parallel  with 
a  1500-kva  Curtis  turbine  installation  located  at  the  cement 
plant,  supplementing  the  latter  at  times  of  day  when  there 
is  an  excess  of  temporary  hydroelectric  power.  This  con- 
nection has  resulted  in  a  decided  saving  in  the  cost  of  fuel 
oil,  covering  the  cost  of  making  the  extension  in  about  15 
months. 

ECONOMY   OF   ELECTRIC   POWER. 

Hydroelectric  power  was  selected  for  construction  service 
on  the  sections  where  the  work  is  heavy  and  the  power 
requirements  large,  since  careful  figures  showed  that  elec- 
tricity could  be  generated  at  certain  central  points  and  de- 
livered at  the  work  at  a  lower  cost  than  could  be  realized 
by  the  distribution  of  the  necessary  generating  machinery 
and  fuel  along  the  line.  In  each  case  the  interest  on  the  in- 
vestment and  the  total  depreciation  of  the  systems,  with  the 
exception  of  a  reasonable  salvage  from  the  machinerv  and 
copper,  were  included.  Analyses  of  the  cost  of  power  in 
the  Jawbone  division  of  the  aqueduct  show  that  with  oil  at 
$1.25  per  barrel  energy  could  not  be  delivered  at  the  Jaw- 
bone tunnel  stations  for  less  than  2  cents  per  kw-hour  with 
steam-plant  generation.  A  similar  steam  plant  for  the 
Grapevine  and  Little  Lake  divisions  would  have  resulted 
in  a  cost  of  over  3  cents  per  kw-hour  delivered  at  step- 
down  voltage,  the  cost  of  oil  there  being  not  less  than 
$2.50  per  barrel.  These  figures  would  have  applied  par- 
ticularly for  sections  using  the  larger  amounts  of  power, 
no  provision  being  made  for  many  miles  along  which 
small  quantities  of  energy  were  required.  Experience 
showed  that  distillate  engines  give  very  unsatisfactory  re- 
sults for  these  small  amounts  of  power,  on  account  of  the 
severe  conditions  of  operation,  frequent  changes  of  loca- 
tion and  excessive  amount  of  wind  and  dust  to  be  faced. 
The  actual  cost  of  power  from  the  hydroelectric  system  has 
been  about  i.i  cents  per  kw^-hour  delivered  at  step-down 
voltage  at  points  along  the  line  between  the  intake  and  the 
cement  plant.  The  price  paid  the  Southern  California 
Edison  Company  has  been  about  1.2  cents  per  kw-hour,  de- 
pending somewhat  upon  the  load  conditions. 

CONNECTED   POWER    LOAD  FOR   CONSTRUCTION    WORK, 

The  applications  of  electricity  to  construction  at  the 
height  of  the  field  work  on  the  aqueduct  required  the  use 


ni  3.(7;)  hp  in  ahernaling-cnrrent  motors  between  the  in- 
tal^f  and  the  I'inlo  llills.  The  character  of  the  service  is 
>hown  in  the  table  below. 

About  20  miles  of  acpieduct  in  the  Owens  \'alley  were 
built  by  dredges.  I-'oiir  electric  shovels  are  used  in  conduit 
excavation  in  the  open  country.  There  are  about  18 
miles  of  rock  tuimels  and  3  miles  of  earth  tunnels  provided 
for  by  the  power  system.  Tlie  typical  tunnel  e(|ui])ment 
consists  of  one  air-compre.ssor  driven  by  a  loo-h]),  440-volt, 
three-phase  induction  motor,  one  8o-kw  motor-generator 
set  pr(jviding  direct  current  for  electric  locomotives  and  the 
lighting  and  sina-11  power  uses,  including  pum])s,  blowers 
and  machine-shop  drive.  Two  suction  dredges  u.sed  in  the 
Owens  Valley  were  each  equipped  with  a  12-in.  centrifugal 
])ump  driven  by  a  loo-hp,  440-volt  inductifiU  motor,  a  cutter 
run  by  a  40-hp  motor,  a  jetting  ])ump  driven  by  a  40-hp 
motor,  and  a  20-hp  motor  for  hoist  o|)eration.  The  ste])- 
down  transformers  were  mounted  on  a  float  and  suj)- 
plied  with  energy  through  three-conductor,  submarine, 
armored  cable.  Twelve  3-ton  electric  locomotives  with 
1200-11).  drawbar  pull  at  6  miles  per  hour  have  been 
used  in  handling  excavated  material  and  concrete, 
greatly  reducing  the  cost  of  ojjcratinn  and  permitting  the 
mixing  and  rock-crushing  ])]ants  to  be  located  at  the 
most  economical  ])oints.  Apart  from  the  relative  cost 
of  electric  and  distillate-engine  ])ower,  the  division  engi- 
neers have  found  that  the  cost  of  maintaining  and  operat- 
ing internal-combustion  engines  under  the  conditions  ex- 
perienced along  such  work  is  in  itself  greater  than  the  cost 
of  supplying  the  electric  power,  including  the  charge 
against    them    for    the    energv.    as    well    as    the    equipment 

MOTOR    INSTALLATIONS — INTAKE   TO    PINTO    HILLS,    I9IO. 


M.ichinery  Electrically  Driven. 


Two  suction  dredges 

One  dipper  dredge,  1  J-yd.  diooer 

Four  electric  shovels,  '-yd.  dippers 

Tufa  regrinding  mill 

Haiwee  dam,  hydraulic  work 

Eight  air  compressors,  500  cu.  ft.  each 

Eight  motor-generators,  80  kw  each 

Seven  rock  crushers,  10  and  20  tons  ner  hour 

Twenty-eight  concrete  mixers,  6  and  10  cu.  ft.  per 

batch 

Seven  blowers,  1350  cu.  ft.  per  minute  each 

Three  hoists 

Two  pumps 

Toti!  rated  horse-power  of  motors 


Hrrse- Power  in  Motors. 


400 
100 
300 
200 
100 

800 
,000 
140 

280 
70 

20 


beyond  the  transformers.  They  further  state  that  the  in- 
terruptions which  they  have  experienced  in  concrete  work 
with  distillate  engines  behind  an  electric  shovel  has  cost 
them  anywhere  from  $20  to  $40  per  day  after  the  engines 
have  been  in  use  a  few  months  and  begun  to  develop 
trouble  under  those  conditions.  The  saving  from  trans- 
mitted energy  is  due  to  the  feature  of  reliability,  as  well 
as  to  that  saved  in  the  actual  cost  of  supplying  power  to 
the  mixers. 

A  complete  telephone  system  extends  from  the  Los 
Angeles  offices  to  the  intake.  About  260  miles  of  line  are 
in  service,  consisting  of  two  No.  10  copper  wires  strung 
on  separate  redwood  poles,  at  a  cost  of  $188  per  mile.  Esti- 
mates showed  that  by  making  the  transmission  line  poles 
5  ft.  shorter  the  cost  of  an  entirely  independent  telephone 
line  would  be  no  greater  than  that  of  a  communication 
service  established  on  the  former  poles. 

Arrangements  for  the  distribution  and  sale  of  electrical 
energy  from  the  permanent  aqueduct  plants,  upon  its 
arrival  at  Los  Angeles,  have  not  yet  been  effected.  The 
policy  of  the  city  seems  definitely  determined  in  that  it  will 
have  its  own  distributing  system  either  by  installation  or 
by  purchase  of  existing  systems.  It  is  estimated  that  an 
initial  substation  capacity  covered  by  nine  5000-kva  trans- 
formers will  be  required. 


l'i;i:iu  AKV    lo,   1912. 
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AN    ELECTROPHYSICAL    EXPLANATION    OF 
GRAVITATION. 


An  Analysis  of  the  Cause  of  Gravitation  and  Comparison 

with  the  Gravitational  Constant  on  the  Basis 

of  Corpuscular  Rotation. 


By  Ai.hekt  e".  Ckeiioki;,  i'u.  D. 
To  the  Editor  of  Electrical  World: 

Sik: — The  following  paper  on  "An  Analysis  of  the  Cause 
of  (iravitation  and  Comparison  with  the  Gravitational  Con- 
stant" is  one  of  a  series  on  the  subject  of  the  corpuscular- 
ring  theory  of  the  atom  which  will  soon  be  published.  The 
paper  on  gravitation  is  one  of  the  last  of  the  series,  and  it 
was  not  my  intention  to  publish  this  in  advance  of  the 
others  until  recently  urged  to  do  so.  There  are  some  refer- 
ences to  the  other  papers  in  this  one,  and  the  point  of  view 
would  be  better  understood  if  the  others  could  be  read  first. 
The  table  of  atomic  weights  is  completely  explained  on  the 
ring  theory,  and  the  explanation  involves  the  conception 
of  the  corpuscles  or  electrons  revolving  in  rings  within  the 
sphere  of  positive  electricity  with  a  velocity  very  nearly 
that  of  light.  Taking  this  assumption  together  with  the 
method  of  explaining  atomic  weights  it  has  been  possible 
to  calculate  the  total  amount  of  kinetic  energy  due  to  the 
motion  of  the  corpuscles  in  an  atom,  and  from  this  the  total 
kinetic  energy  in  a  gram  of  many  elementary  and  compound 
gases.  Strangely  enough,  the  kinetic  energy  per  gram 
comes  out  nearly  constant  in  all  the  substances  examined. 
That  this  was  established  afterward  by  fiiu'.ing  an  explana- 
tion for  gravitation  is  a  remarkable  confirmation  both  of 
the  gravitational  theory  and  of  the  method  of  explaining 
atomic  weights. 

Albert  C.  Creiiore. 

Laboratory.  Yonkcrs.  N.  Y..  Jan.  5,  1912. 


A  simple  explanation  of  the  force  of  gravitation  follows 
as  a  direct  consequence  of  the  hypothesis  of  cori)usclcs  re- 
volving within  the  atoms  at  high  speeds  approximating  the 
velocity  of  light.  To  understand  this  let  us  consider  the 
fundamental  solution  of  the  problem  of  the  moving  charged 
sphere. 

Take  the  case  of  a  single  corpuscle  moving  in  any  curve 
with  velocity  q.  In  the  solution  for  this  case  it  has  been 
shown  that  the  electrostatic  field  surrounding  the  sphere, 
which  is  uniformly  distributed  in  every  direction  while  the 
corpuscle  is  at  rest  or  moving  with  velocities  slow  compared 
to  that  of  light,  becomes  polarized,  so  to  speak,  as  the 
velocity  increases  toward  that  of  light.  The  poles  are  the 
two  points  on  a  diameter  of  the  sphere,  the  one  being  on  the 
side  toward  which  the  sphere  is  moving  and  the  other  on 
the  side  from  which  it  is  moving.  The  circle  half  way 
from  pole  to  pole  may  be  called  the  equator.  The  effect  of 
the  motion  is  to  crowd  the  radial  tubes  of  electrostatic  force 
away  from  each  pole  and  concentrate  them  nearer  to  the 
equatorial  plane.  The  concentration  is  symmetrical  with 
respect  to  the  equator,  that  is,  they  are  crowded  away  from 
the  rear  pole  toward  the  equatorial  plane  as  much  as  they 
are  from  the  forward  pole.  Simultaneously  with  the  crowd- 
ing of  the  tubes  of  electric  force  a  magnetic  field  is  gen- 
erated, which  becomes  stronger  as  the  velocity  increases. 
The  lines  of  magnetic  force  are  circles  in  planes  perpen- 
dicular to  the  direction  of  motion  of  the  sphere,  having  their 
centers  on  the  path  of  the  center  of  the  sphere.  These 
circular  tubes  of  magnetic  induction  are  crowded  together 
most  at  the  equatorial  plane  where  the  force  is  greatest,  and 
as  the  velocity  of  the  corpuscle  increases  they  become  more 
and  more  crowded,  forming  a  jjlane  sheet  in  this  equatorial 
plane,  and  leave  all  other  regions  both  behind  and  in  front- 
of  the  equator.  At  the  velocity  of  light  all  of  the  electric 
and  magnetic  force  is  concentrated  in  this  plane  equatorial 
sheet. 


Since  the  velocity  of  the  corpuscles,  as  shown  in  another 
paper,  is  supposed  to  approach  to  within  an  exceedingly 
small  difference  less  than  the  velocity  of  light,  the  difference 
there  given  being  represented  by  numbers  of  the  order  of 
10""  cm  per  second,  it  is  proper  to  consider  that  the  magnetic 
field  accompanying  all  corpuscles  moving  with  such  veloci- 
ties is  confined  within  narrow  limits  to  the  equatorial  plane, 
the  field  strength  both  in  front  of  and  behind  the  plane  being 
zero,  and  that  in  the  plane  very  intense. 

circui.au  orijits. 

In  the  atoms  the  orbits  of  the  corpuscles  are  circular 
paths,  having  the  center  of  the  sphere  as  their  conmion 
center.  The  magnetic  field  of  a  corpuscle  under  these  con- 
ditions is  confined  to  a  plane  containing  the  center  of  the 
corpuscle  and  the  center  of  the  sphere,  the  plane  of  the 
field  being  perpendicular  to  the  orbit.  Fig.  i  represents 
this  condition,  the  plane  of  the  paper  being  the  plane  of 
the  orbit ;  the  corpuscle  at  A  moves  in  the  circle  with  O 
as  center,  which  is  also  the  center  of  the  sphere.  The 
line  QA'OAB'  represents  the  intersection  of  the  plane  of 
the  magnetic  field  due  to  the  moving  corpuscle  A  with  the 
plane  of  the  orbit,  the  plane  of  the  field  being  perpendic- 
ular to  the  paper.  As  the  corpuscle  revolves  in  its  orbit  this 
magnetic  plane  accompanies  it,  revolving  about  the  axis  of 
the  orbit  perpendicular  to  the  paper  at  O. 

EFFECT  OF  CORPUSCLE  ON   AN   EXTERNAL  ATOM. 

There  is  no  limit  to  the  distance  to  which  the  magnetic 
sheet  due  to  the  motion  of  the  corpuscle  in  question  extends, 
the  equatorial  plane  OB  extending  on  every  side  indefinitely 


a, 

*_ 


Fig.    1 — Magnetic    Field    of    the    Corpuscle. 

far  as  it  revolves.  Let  sphere  at  B  represent  another  atom, 
a  sphere  of  positive  electricity  containing  a  ring  of  cor- 
puscles. As  the  magnetic  plane  OB  due  to  the  corpuscle  A, 
in  describing  its  revolution  at  a  uniform  rate,  strikes  the 
sphere  of  positive  electricity  B,  this  sphere  experiences  a 
momentary  force  of  attraction  toward  the  corpuscle  at  A. 
This  force  lasts  for  a  brief  time  only,  while  the  plane  of  the 
magnetic  field  OB  is  moving  across  the  sphere  B.  that  is, 
while  it  dcscrii)es  the  angle  a,  the  apparent  angular  diameter 
of  B  as  seen  from  0. 

The  reason  that  there  is  an  attraction  on  the  sphere  B 
during  this  brief  time  is  because  the  magnetic  field  of  force, 
having  a  direction  perpendicular  to  the  plane  of  the  paper 
at  the  position  of  sphere  B.  is  moving  at  high  velocity  in 
the  plane  of  the  paper  in  a  direction  perpendicular  to  the 
magnetic  plane  AB.  This  moving  magnetic  field  produces — 
as  is  well  known — an  emf  at  right  angles  to  each  of  the 
former  directions,  that  is,  an  emf  within  B  in  a  direction 
toward  the  center  O  in  the  plane  of  the  paper. 

There  is  reason  to  believe  that  the  magnetic  planes  do 
not  have  a  similar  effect  upon  the  negative  corpuscles 
within  the  sphere  of  positive  electrification,  because  they 
are  in  rapid  motion  accompanied  by  magnetic  sheets,  as 
pointed  out  later,  and  the  effect  on  the  corpuscles  is  taken 
as  zero. 

When  the  corpuscle  arrives  at  A',  the  point  diametrically 
opposite  in  its  orbit,  the  plane  of  its  magnetic  field  again 
sweeps  across  the  atom  B,  after /i  has  made  one-half  a  revo- 
lution. In  this  maimer  the  force  upon  the  atom  B  due  to 
the  corpuscle  A  is  not  a  continuous  force,  but  is  a  rapid 
succession  of  pulses,  one  every  half  revolution  of  the  mov- 
ing corpuscle  A. 

If  there  were  two  or  more  corpuscles  in  the  ring  of  the 
atom,  each  would  have  an  equal  effect  upon  the  sphere  at 
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li,  l)Mt  the  forci's  would  nut  be  simultaneous.  They  would, 
however,  be  additive  or  cumulative,  and  the  total  force 
would  be  proportional  to  the  number  of  corpuscles  in  the 
atom.  In  like  manner  the  force  on  Ji  dejjcnds  upon  the 
number  of  units  of  jmsitive  electricity  in  the  atom  B,  and 
as  this  is  the  same  on  the  averaj^'e  as  the  charges  on  the 
corpuscles  within  it  we  see  that  the  law  of  force  of  attrac- 
tion tiepends  upon  the  i)roduct  of  their  inunbcr  of  cor- 
puscles; that  is,  upon  the  product  of  their  masses. 

DIFFERENTIAL  EFFECT. 

In  the  simplilied  explanation  just  given,  attention  was  nol 
directed  to  the  fact  that  when  the  corpuscle  is  on  the  farther 
side  of  the  orbit  at  A'  the  transit  of  the  magnetic  plane 
across  the  atom  B  develops  an  emf  at  B  in  the  opposite 
direction  to  that  which  is  developed  when  the  corpuscle  is 
at  ••/.  the  nearer  point  in  the  orbit.  That  is  to  say,  the  im- 
pulse which  the  atom  B  receives  when  the  corpuscle  is  at 
A'  is  a  repulsion  away  from  O,  and  when  it  is  at  A  the  force 
is  an  attraction  toward  O.  For  the  direction  of  the  transit 
of  the  magnetic  plane  across  the  atom  B  is  the  same  during 
each  transit,  the  rotation  being,  say.  clockwise;  but  the  mag- 
netic field  itself  is  reversed,  being  in  a  downward  direction 
perpendicular  to  the  paper  in  one  case  and  in  an  upward 
direction  in  the  other.  The  two  impulses  which  succeed  each 
other  every  half  revolution  are,  therefore,  first  an  attraction 
when  the  corpuscle  is  at  A  and  a  repulsion  when  it  is  at  A' ; 
but  the  attraction  is  always  the  greater  of  the  two  forces  be- 
cause the  corpuscle  at  A  is  always  nearer  to  the  atom  B 
by  the  diameter  of  the  orbit  of  A,  and  consequently  tlie 
magnetic  force  is  slightly  greater  during  the  passage  at  A 
than  at  A'.  The  duration  of  the  time  of  transit  is  exactly 
the  same  in  each  case,  since  the  plane  revolves  around  the 
axis  O. 

This  differential  efifect  accounts  for  the  fact  that  the  force 
of  gravity  is  so  infinitesimally  small.  It  has  been  recognized 
for  a  long  time  that  gravity  must  be  some  efYect  of  the 
second  order  of  magnitude  smaller  than  corpuscular  forces, 
and  the  above  explanation  of  gravity  accounts  for  this  fact 
satisfactorily. 

All  rei'oiz'iitg  corpuscles  cause  a  rcsultaut  attraction. 

It  might  be  supposed  without  further  consideration  that 
another  atom  near  that  at  O.  in  which  the  rotation  of  the 
corpuscles  in  their  orbit  is  in  the  opposite  direction,  say 
counter-clockwise  instead  of  clockwise,  might  entirely  neu- 
tralize the  force  due  to  the  atom  O.  That  this  is  not  true  is 
easily  explained,  for  if  the  corpuscle  revolves  in  the  opposite 
direction  both  the  direction  of  the  magnetic  field  at  B  and 
the  direction  of  transit  of  the  field  across  the  sphere  are 
reversed  together,  the  result  being  that  the  force  is  still  an 
attraction  when  the  corpuscle  is  at  the  nearer  point  corre- 
sponding to  A,  and  a  smaller  repulsion  when  at  the  farther 
point  corresponding  to  A'.  The  efifect  of  the  motion  of  each 
corpuscle  in  its  orbit  is  therefore  an  attraction  upon  B,  no 
matter  in  which  sense  rotation  takes  place. 

Force  of  gravitational  attraction  inversely  proportional  to 
the  square  of  the  distance  and  directly  proportional  to  the 
square  of  the  velocity  of  the  corpuscle;  that  is,  to  the  total 
kinetic  energy  of  all  the  corpuscles  in  a  body. 

The  value  of  the  force  of  gravitational  attraction  will 
now  be  calculated  upon  the  hypothesis  that  it  is  due  to  the 
revolving  magnetic  sheets.  The  value  of  the  magnetic 
force  at  any  point  near  a  moving  electrical  charge  is  given 
bv  the  expression 


H  =  '^^VsinO, 


H 


r(i  — ^'sin'0)« 


sine. 


where  u.  is  the  permeability,  q  the  velocity,  ^  =         ,  v  the 

velocity  of  light,  r  the  radius  vector  joining  the  center 
of  the  charged  sphere  with  the  point,  and  0  the  angle  be- 
tween the  direction  of  motion  and  the  radius  vector,  r. 

For   moderate   velocities    ^   is   small   compared    to   unity, 
and  the  value  of  H  becomes 


(2) 


Id  (iiid  tlic  t()t;d  induction  cut  by  the  atom  B,  calculate 
(he  integral  of  UdA  (  big.  2)  from  0  =  o  to  0  ^  «,  in  a  ring 
of  radius  r  with  width  2b.  The  elementary  area  d/i  = 
jhrdd.     Using  fornuda  (2),  we  have 

.     ///.M^^^^^MsmO^/O   =-"7\-osO. 


A^ 


lUtween  the  limits  o  and  t:,    I      cos  0  —  — 2, 

Lo 

^[Lcqb 
Hence,      ,V  =  ,  for  one-half  a  revolution. 


(3) 

(4) 


If  we  use  the  value  of  H  in  equation  (i)  for  any  velocity, 
instead  of  that  in  (2)  for  slow  velocities  of  the  corpuscle, 
we  find 


This  integral  equals 


cos  6 


and 


and 


^      (I-n  (i 

—  P^sin'e)*' 

(6) 

2i.eqb 

cose 

(7) 

r         (I- 

-P'sin'O)*  ■ 

limits  of  0  and  u,  — 

cos  6 

=  2,    (8) 

(I— P^  sin' 6)* 

N  = 


4]i.eqb 


(9) 


which  is  the  same  as  the  result  obtained  in  (4)  by  means 
of   the   simplified    formula    (2)    for   slow   v«locities.     The 


Fig.     2 — Diagram     Showing     Meaning     of    Symbols. 

general  formula  (7),  however,  is  good  for  all  values  of  the 
angle  6,  and  by  this  the  effective  width  of  the  magnetic  sheet 
when  the  corpuscle  has  a  velocity  approaching  that  of  light 
may  be  determined.     They  are  exceedingly  thin  sheets. 

To  find  the  electric  force  acting  upon  the  sphere  of 
positive  electricity  B,  we  may  calculate  the  emf  due  to  the 
rate  of  cutting  of  the  magnetic  field.  If  t  is  the  time  re- 
quired by  the  magnetic  plane  of  the  corpuscle  A  to  make 
the  transit  of  the  atom  B,  the  rate  of  cutting  the  induction  is 

N 

—  =  E,  the  emf.     Since  the  force  lasts  for  a  brief  time 
/ 

only,   during   the   transit   of   the   plane,    and   is   thus   of   a 

pulsating  nature,  the  effective  emf  is  equal  to  the  actual 

emf  multiplied  by  the  portion  of  a  second  during  which  it 

acts.     If  the  magnetic  plane  makes  n  transits  per  second 

when  the  corpuscle   is  at  A,  the  total  time  that  the   emf 

lasts  is  nt.    Hence, 


N 
E  =  — nt  =  Nn 
t    - 


N 
T 


I  q 

where  T  is  the  period  of  the  corpuscle.     Since  ~7;r  = 

where  a  is  the  radius  of  the  ring  of  corpuscles  of  which  A 
is  one,  we  have 

£  =  ^^^^^  (10) 
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To  simplify  the  calculation,  the  positive  sphere  B  is  con-  to  the  kinetic  energy  my  physical  theory  of  gravitation  had 

sidcred  as  a  cube  with  sides  equal  to  2b.     Its  charge  is  e',  not  been  conceived. 

,  If   we  consider  the   attraction  between   equal   masses   of 

and  volume  Sb\     Hence  the  density  9  =  /,.     As  the  mag-  matter  at  the  same  distance,  it   follows  that,  since  m  and 

°^  mcf  are  nearly  the  same  for  all  the  bodies,  the  velocity  q  is 

netic  sheet  due  to  A  sweeps  across  this  volume  its  width,  nearly  the  same  in  all,  and  this  furnishes  still  another  con- 

ii\  is  exceedingly  small  compared  to  the  diameter  of  the  firmation   of  my   hypothesis  that   the   velocity   of   the  cor- 

atom.     The  width  of  this  thin  sheet,  w,  may  be  defined  by  puscles  in  the  rings  is  probably  very  nearly  equal  to  that  of 

stating  that  all  but  a   very   small   percentage   of  the   total  light.     This  hypothesis   was  also  made  on  other  grounds, 

induction  is  contained  between  its  two  bounding  surfaces.  before  the  explanation  of  gravitation  had  been  conceived. 
When  the  magnetic  plane  cuts  the  atom  it  acts  onlv  upon 

**       ,         ^               ,              ,,                 ,      ,           ,               '       -A.-  lUE   GKAVITATIONAI.   C  O.WSl  .\  .NT. 

an  elementary  volume  equal  to  40  tv,  and  the  charge  within 

xve'  '  o  make  any  comparison  between  the  constant  in  equa- 

this  volume  is  4&  zcp  =  ^^  tiy„    (-12)    calculated   from  this  theory  of  gravitation  and 

„.          ,      ,                       ,                           f      ,       •     ..      r  the    well-known    astronomical    gravitational    constant    it    is 

Since  (10)  expresses  the  average  emf — that  is,  the  torce  ^     ^                       .      c    j                   1  .■        t.  .             ..1 

^  .  \     *■         ^,      r                      ,        ,             '1  first    necessary    to    find    some    relation    between    the    units 

upon  a  unit  charge — the  force  upon  the  charge  acted  upon  1       j      t     ^u                      ^i.         ■.       ..i.                    j  •     ^.u 

^                          ^                          I                      f>                 r  employed.    In  the  one  case  the  unit  is  the  gram  and  in  the 

,       ,           •      ,  ,           II-        /      \    L    ''■^'        Ti-  Other  the  corpuscle  or  electron.     To  make  the  comparison 

can  be  determined  by  multiplying    (10)    by     ,     .     it  use  is  ,       '^                •       .  1     .1              u         r                 1       • 

■'             '  -^     "    ^     ^     -^  26  we  must  know  approximately  the  number  of  corpuscles  in 

^     ,            ^     .          ••,,,,                  1         1   .1  a  gram.     Fortunately  we  can  find  this  number  with  a  fair 

made  of   electrostatic   units   it   should  be   remembered   that  ,  °           ^                     •'  „                   1            ..l                 r 

degree  of  accuracy.     For  example,  in  the  case  of  any  gas 

^^    \,  where  A'  is  the  specific  inductive  capacity  and  v  ^t  o  deg.  C.  and  760  mm  pressure,  there  are  approximately 

Kzf^                                                                              '  2.7  X  10"  molecules  per  cubic  centimeter.     In  oxygen  there 

the  velocity  of  light.     Hence  are  two  atoms  per  molecule,  and  700  cu.  cm  of  gas  weigh 

2       ,  one    gram.      There    are,    therefore,    3780  X  ^o"    atoms    per 

F  =  ^. y  —  force  upon  atom  B  for  one-half  revolution  gram. 

Knarir  -pj^^  exact  number  of  corpuscles  in  an  atom  of  any  gas 
^^  A.  (II J  ij;  determined  for  each  element  by  reference  to  the  family- 
Applying  this  result  to  the  case  of  the  corpuscle  revolving  tree  arrangement  of  the  elements  explained  in  a  former 
in  a  circular  orbit  of  radius  a.  whose  center  is  at  a  distance  paper.  In  the  case  of  oxygen  there  are  fourteen  corpuscles. 
R  from  the  center  of  the  attracted  atom  B,  we  have,  for  the  per  atom,  and  hence  there  are  for  oxygen  5.29  X  10**" 
half  revolution  nearer  to  B.  r  =  R  —  a,  and,  during  the  half  corpuscles  per   gram. 

farther    from   B,   r  =  7? -f- a,    and.    therefore,    the    average  In   a  similar   manner   this   number   has   been   determined' 

attraction  during  the  whole  revolution  of  the  corpuscle  is  for  many  elementary  and  compound  gases   for  which   the 

q'zvec'  /■      I                 I      \  da.^.^  are  known,  as  follows :                ^ 

K-Kav'X^R  —  a          R -]- a  J  Snb.stance.                                                                         Corpuscles    per    Gram. 

TViJc    rprliirpc   tn  Hydrogen      16.2     X  10=> 

1  niS    reduces   to  Helium      6.05  X  10=> 

o,,-V,,                    f,y  Nitrogen      5.17  X  lO-^* 

n  _  -'/  '*■      .              ^'                                            (,^\  Oxygen      5.29X10^ 

''Ktzv'         (R'  —  (f)                                     ^    ^  Fluorine      5.10  X  10=^ 

N^con  S  14  ^  lO"^ 

Law  of  force  directly  proportional  to  the  product  of  the  Chlorine   .........'.'.'.'.'.'..'.'.'.'.'.'.'.['.[.'.'.'.'.'.'.'.'.'.'.'.'..'.  5!29  x  lO^" 

masses  and  inversely  to  the  square  of  the  distance.  Hromlne s'2?  x  io=» 

The  complete  expression  for  the  force  of  gravitation  in  Krypton   7.26  x  10=* 

equation   (12)    shows  that  the  attraction  varies  directly  as  Xenon  5.66  x  lo-* 

the  product  of  the  masses  and  inversely  as  the  square  of  (^q^    560  x  10^ 

the  distance,  other  things  being  constant,  when  R  is  large  H^s   5.32  x  io=» 

,             ,           ,.  °     ^       °  .          r           1    •                      .  H2O     5  44  X  io=» 

compared  to  a,  the  radius  of  the  ring  of  revolving  corpuscles  

within  the  atom.     This  is  the  ordinary  gravitational   law.  ^/q s'48  x  10^ 

But  we  see  that  when  the  distance  R  is  small,  approaching;  nh«    '....'.'.'.'.'.'.'.'.'.'.'.'.  5.67  x  10^ 

so  S  ?R  V    102* 

molecular  distances,  the  expression  indicates  an  increase  of  '    "   

the  gravitational  force.     The  increase  in  the  rate  of  change  The  well-known  astronomical   gravitational  con.stant  ob- 

of  the  force  within  molecular  range  is  well  known.     The  tained    from    observations    of   the    earth's    attraction    upon 

expression    (12),  therefore,   includes  both  great  and  small  bodies  is  666X10"'°.     This  is  the   force  in  dynes  Uetween 

distances.     However,   it   must  be   remembered   that   in   dc-  two   grams    i    cm   apart.     To   find   the   gravitational    force 

riving   this    formula   the   magnetic    induction    in    the   sheet  between  two  atoms  containing  one  corpuscle  each,  together 

accompanying  the  revolving  corpuscle  was  considered  to  be  with  its  equivalent  sphere  of  positive  electrification,  divide 

uniform  throughout  the  volume  of  the  positive  sphere  B  of  the  gravitational  constant  by  the  square  of  the  number  of 

the  attracted  atom.     When  the  distance  is  very  small  the  corpuscles  per  gram,  and  find 
induction  should  be  integrated  throughout  the  volume,  and 

the    expression    must    not    be    used    in    case    R    is    nearlv  ^  _  000  x  10       —  24  6  X  10 "'  dvnes               Cii'l 

equal  to  a.                                                                                          '  '           5.2'  X  10"           ^'    -^                                    ^   ^^ 

Law  of  force  directlx  proportional  to   the   mass  and  to  -.-i  •     •        r                      1          1      •     , 

.,                     i.-  i/         7     "i       ^  ti           A       ;        n    ^  ■     s     .1  '  fi'^  'S,  of  course,  a  hvpothetical  atom,  since  more  than 

the  square  of  the  velocity  of  the  corpuscles;  that  is,  to  the  ,     •             •     j   •            •        •                          ,        , 

.,,,•,•                     X  Ml            A       ;  ""c  corpuscle  is  required  in   a   ring  in  any   atom,  but   for 

total  kinetic  energy  of  the  corpuscles.  *      r       1     1     •         1              ,     •       ,                          , 

Ti                   •       /,^\     1        1           *i,   »  ^1        i.       .■       r  purposes   of   calculation   the    result   is   the   same   as   if    we 

I  he  expression  (12)  also  shows  that  the  attractive  force  .   •     i  •    1     r 

f.       ,  ^    \.    ^                  ,  ,,          ,     .,              ,          ,  assume  a  certain  kind  of  atom. 

IS  proportional  to  the  square  of  the  velocity  q  and  to  the  r>     ^i         1     1  .    1  r          1     /      \          c    ,                .     •      • 

,  •     ■•                     t  .u                  1          Tu-     r       •  u            1-  i^y  the  calculated  formula  (12)  we  find  upon  substitutimr 

kinetic  energy  of  the  corpuscles.     This  furnishes  a  direct  /            s/      -10    ,     .                ;•         •                          ^)       ,r 

r   ,        J  -^         ..u    ..u            r           ■..  M-          r  .L         11  c  =  £"  =  4.9  X  10     electromagnetic  units,  o  =  7' =  -I  X  10    , 

proof,  based  upon  the  theory  of  gravitation,  of  the  calcula-  r^       j   d           i  .         •.           1              1,                   ,      ■  ,         • 

;■           •         ■         r                            u-  1     u         I  .1    .  .1             1  A.  and  R  equal  to  unity,  and  a  smal    compared  with  unitv, 

tions  given  in  a  former  paper,  which  showed  that  the  total-  ,                               . 

kinetic  energy  contained  in  the  atoms  per  gram  of  manv 

elementary  and  compound  gases  came  out  nearly  the  same  ^  _  2  X  4-9  X  10     ^^,  ^  ^ ,     ^  10'"  a- dvnes       C14) 

figure.     At  the  time  the  elements  were  arranged  according  ^^ 


.^1" 


I'".  1. 1-: I'l"  u  I  (  A  i.    w  < » !>;  1. 1) 
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Upon   c(|iiatin^    (i^^)    aiul    (14)    aiul   solviuj;    for  ■:<.•,   tlic 
tliickiuss  (if  tlir  majjiictic  plane  of  oiii'  corpuscli-,  wo  obtain 


24.6  X«o-  ,^,     ,„ 

«•  =  .  .      .^  =  1.6X  11)     cm. 

15.3  X  >o 


(■5) 


'I'lic  valiu'  ol  tlu'  tliKkiH'ss  of  tin-  iiiaj^iiL'tic  sheet  thus 
obtained  from  a  comparison  witli  the  gravitational  constant 
is  in  aj^reement  witli  tlic  vaUte  we  are  led  to  expect  from 
an  examination  of  equation  (7)  by  whicli  tlie  widtli  of  llie 
plane  may  be  calculated  in  terms  of  the  velocity  of  the 
corpuscle.  If  we  take  the  definite  integral  in  (7)  between 
the  limits  o  and  0  instead  of  between  o  and  n  to  find  the 
distribution  o\  the  induction,  and  if  A'  denotes  the  variable 
factor 

cosO 
^^-(.-rsin-0)^       ^'^'^ 


(17) 


(i-P"-h^V)* 

The  value  of  X  becomes  unity  when   we  take  the   total 


induction  from  o  to 


If  we  desire  to  find  the  velocity  q 


which  will  give  such  a  value  of  zv  that  99  per  cent  of  the 
total  induction  is  included  between  the  two  surfaces,  we 
have 

Solving  for  w,  we  find 

W  =  -,       ,    10 

I  — p"io 
Since  ^  is  ai)proximately  unity  we  may  neglect  ^^  X  10^ 

when  subtracted  from  unity  and,  substituting  ^  =-~,  write 


(v  +  q)  (v-q) 


ID' 


Putting  1' -\-  q  =  27',  and  solving  for  z'  —  q.  we  have 


V  —  q  =  —    10 
^  2 


(18) 


Substituting  the  value  of  zv  obtained  in   (15)    from  the 
gravitational  constant,  and  ^  =  3  X  10",  we  find 

i-6rX3,„ 


v  —  q  = 


3-9  X  10" 


It  is  seen  by  this  calculation  that  if  the  velocity  q  of  the 
corpuscle  is  3.9  X  10""*  cm  per  second  less  than  the  velocity 
of  light  the  astronomical  gravitational  constant  may  be  di- 
rectly calculated  on  this  theory  of  gravitational  attraction. 
In  a  former  paper  the  value  of  q  was  calculated  by  the 
formula  of  Abraham  for  the  different  elements ;  the  smallest 
values  found  were  for  calcium  and  carbon,  but  for  these 
the  difference  v  —  q  was  equal  to  10""  cm  per  second. 

The  formula  of  Abraham  for  the  relation  between  the 
gain  in  mass  due  to  the  velocity  of  a  corpuscle  and  the 
velocity  gives  values  of  z'  —  q  smaller  than  lo""*,  and  that  of 
Lorentz  gives  larger  values  than  this  figure.  The  use  of 
these  formulas  for  velocities  so  far  beyond  the  experimental 
range  is  not  justifiable,  but  since  the  value  derived  from 
the  gravitational  constant  falls  intermediate  betw^een  the 
values  obtained  from  the  two  formulas,  this  value  may  be 
said  to  be  in  agreement  with  the  theoretical  values  wdthin 
their  limits  of  error. 

The  important  considerations  here  show^n  are  that  in  the 
one  case  the  well-known  phenomena  of  gravitation  are  com- 
pletely accounted  for,  and  in  the  other  the  values  of  atomic 
vsreights  are  explained  by  assuming  that  corpuscles  are  re- 
volving within  the  atoms  in  rings  with  velocities  exceedingly 


iirar  to  tiie  vehnMly  of  light,  so  that  almost  all  of  the 
magnetic  induction  lies  between  two  surfaces  not  more 
ih.Hi  1. 61  X  "J  '"  trm  apart.  The  corpuscle  itself  is  supposed 
to  have  a  diameter  about    10  "  cm. 

A(  I  lO.N     OK     MA{;NK1IC    SllKKTS     Ul'ON     NEGATIVE    COKI'USCI.ES. 

It  is  realized  that  the  explanation  of  the  force  of  gravita- 
tion here  given  entirely  neglects  the  possible  action  of  the 
magnetic  sheets  upon  the  negative  corpuscles  as  being 
small  in  comparison  with  the  action  upon  the  positive 
sphere.  1  f  the  negative  corpuscles  were  at  rest  in  the 
sense  that  the  positive-sphere  is,  then  it  is  true  that  there 
would  be  an  ecjual  and  opposite  force  upon  the  corpuscle 
neutralizing  the  effect  upon  the  whole  atom.  The  corpuscle 
cannot  l)e  regarded  as  a  stationary  charge,  however,  but 
as  one  moving  so  rapidly  that  its  electric  field  is  all  con- 
centrated in  the  equatorial  plane  and  accompanied  by  a 
magnetic  field  in  that  plane  which  eclipses  in  effect  the 
electric  field.  It  is  better  to  regard  corpuscles  as  peculiar 
magnets  which  have  a  distinct  polarity.  While  I  have  not 
been  able  to  give  a  mathematical  proof  of  this  point,  yet  it 
seems  clear  that,  as  the  magnetic  planes  of  the  rings  of 
cor])uscles  within  an  atom  are  acted  upon  by  the  transit 
of  the  plane  of  an  outside  corpuscle,  the  resultant  effect 
upon  all  the  negative  corpuscles  for  the  whole  atom  must 
be  small  because  the  planes  are  turned  at  all  possible  angles, 
some  corpuscles  exactly  neutralizing  others. 

POSITION    OF    THE    ATOM    B    WITH    RESPECT    TO    TIIE    PLANE    OF 
THE   ORBIT  OF  A. 

In  the  example  represented  in  Fig.  i  the  atom  B  is  sup- 
posed to  be  located  in  the  plane  of  the  ring  of  corpuscles 
within  the  atom  A;  that  is,  in  the  plane  of  the  paper.  If  5 
is  not  in  this  plane,  but  either  above  it  or  below  it,  the 
attraction  of  A  for  B  diminishes  as  the  angle  increases  for 
a  given  fixed  distance  between  the  atoms,  and  the  attraction 
reduces  to  zero  at  the  poles  when  B  is  upon  the  axis  of  the 
ring  of  corpuscles  above  the  point  0.  This  means  that  the 
force  of  gravity  for  a  single  atom  is  not  uniform  in  all 
directions,  but  exhibits  a  polarization.  It  would  be  in- 
teresting if  it  were  possible  to  test  this  by  some  form  of 
experiment. 

The  effects  of  gravitation  that  we  are  accustomed  to 
measure  are  due  to  multitudes  of  atoms  and  molecules.  In 
such  collections  the  planes  of  the  rings  of  rotating  cor- 
puscles are  turned  at  all  possible  angles,  and  the  effect  in 
this  case  is  the  same  as  if  the  atom  B  were  always  placed 
at  some  fixed  angle  with  the  plane  of  the  orbit,  the  angle 
representing  the  mean  of  all  possible  positions.  A  constant 
factor  is  thus  introduced  modifying  the  actual  value  of  the 
attraction,  but  the  law  of  variation  directly  with  the  product 
of  the  masses  and  inversely  as  the  square  of  the  distance  is 
not  thereby  affected. 

GENERAL    CONSIDERATIONS. 

The  speed  with  which  gravitation  travels  has  often  been 
a  subject  of  inquiry.  This  theory  explains  the  matter. 
These  magnetic  planes  of  revolving  corpuscles  have  been 
in  existence  since  the  atoms  were  formed,  sweeping  all 
space  so  that  it  is  impossible  for  any  object  anywhere  to 
escape  being  traversed  by  them  in  their  universal  reach. 
We  can  see  that  the  rate  of  propagation  of  the  magnetic 
force  has  nothing  to  do  with  the  amount  of  attraction  of 
gravitation.  This  depends  upon  the  rate  at  which  these 
planes  cut  the  body  being  attracted  and  upon  the  actual 
strength  of  the  field.  Nothing  can  change  either  of  these 
effects  unless  the  rate  of  revolution  of  the  ring  of  corpuscles 
within  the  atoms  be  altered. 

The  formula  (2),  which  gives  the  value  of  the  magnetic 
force  at  any  point  in  the  medium  surrounding  a  slowly 
moving  corpuscle,  was  given  by  Sir  J.  J.  Thomson  in  the 
Philosophical  Magazine  of  1881,  and  is  based  upon  the  elec- 
tromagnetic  theory.     This   was   amplified   later   by   Oliver 
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Heaviside,  who  gave  the  more  general  formula  (i),  which 
is  true  for  great  as  well  as  slow  velocities.  These  formulas 
apply  to  a  charge  moving  in  any  curve.  The  angle  0  is  the 
angle  between  the  direction  of  motion  and  the  radius  vector 
from  the  center  of  the  charge  to  the  point  in  question. 
When  the  motion  is  in  a  circle  these  equations  show  that 
H,  the  strength  of  the  field,  is  a  maxinumi  at  all  times  and 
places  on  the  radius  vector  OA  joining  the  centers  of  the 
orbit  and  the  corpuscle. 

To  some  this  presents  a  difficulty  because,  even  for  slow 
velocities,  if  we  go  far  enough  away  from  the  corpuscle  we 
come  to  a  point  where  tlie  position  of  the  maximum  point 
of  the  field  must  be  changing  at  a  velocity  in  excess  of  the 
velocity  of  light.  If  the  corpuscle  itself  has  nearly  the 
velocity  of  light  this  maximum  position  must  have  a  velocity 
greater  than  that  of  liglit  at  all  points  outside  of  the  orbit. 
If  the  energy  of  the  field  is  changing  with  the  velocity  of 
light,  it  is  possible  that  the  position  of  the  maximum 
strength  of  the  field  may  travel  nnich  faster  than  light. 

The  final  test  of  any  gravitational  theory  is  the  velocity 
of  transmission.     It   is  known   that   if  gravitational    forces 
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Interior  Conduit  Work  for  the  Distribution  System  in 

the  Buildings  of  the  Prudential  Insurance 

Company  at  Newark,  N.  J. 

By  Henry  C.  Meyer,  Jr.,  and  Bassett  Jones,  Jr. 

SEVERAL   other   articles   which    appeared    in    preceding 
issues  were  devoted  to  the  history  of  the  Prudential 
installation  and  certain  construction  details  such  as  the 
engine-room  equii)mcnt,  busbar  and  switchboard  equipment 
and  some  details  of  the  distribution   system. 

pipe  work. 

Sub-switchboard  C  is  shown  set  up  without  its  inclosing 
grille  in  Fig.  35.  The  bus  feeders  may  be  seen  rising 
through  the  marble  floor  from  the  busbar  tunnel  below. 
Sub-switchboard  V,  in  the  passageway  under  the  old  boiler- 


Figs.   35,   36  and   37 — Sub-Switchboards   C,    F     and    G,    Respectively. 


were  transmitted  with  a  speed  no  greater  than  that  of  light 
the  positions  of  comets  coming  into  our  solar  system  would 
measurably  deviate  from  the  positions  they  are  observed  to 
occupy.  Here  is  an  experimental  observation  which  de- 
mands a  velocity  of  transmission  greater  than  that  of  light, 
and  astronomical  distances  are  required  to  obtain  informa- 
tion of  this  kind.  This  gravitational  theory  meets  this 
demand.  If  two  bodies  are  approaching  each  other  with 
any  velocity  you  please,  the  number  of  transits  of  the 
magnetic  field  per  second  remains  the  same,  and  the  attrac- 
tion obeys  the  inverse  square  law  exactly.  If  they  approach 
not  directly  but  at  an  angle,  the  number  of  transits  per 
second  for  a  single  attracting  atom  is  altered ;  but  every 
body  is  made  up  of  multitudes  of  atoms,  and  the  attracting 
planes  are  moving  in  all  possible  directions,  so  that  the  gain 
(kie  to  one  is  counterbalanced  by  the  loss  due  to  another,  the 
average  attraction  being  independent  of  the  lateral  motion. 

To  reject  this  theory  merely  because  of  the  difficulty  in 
admitting  that  the  position  of  the  maximum  point  of  a 
magnetic  field  travels  faster  than  light  involves  a  rejection 
of  equations  (i)  and  (2),  and  with  them  the  electromag- 
netic theory  upon  which  they  stand.  In  addition  to  this, 
any  theory  of  electricity  and  magnetism  which  may  be 
substituted  for  the  theory  upon  which  these  formulas  arc 
based  will  have  to  encounter  the  same  difficulty  in  explain- 
ing the  apparently  infinite  velocity  of  transmission  of  gravi- 
tation. 

The  power  of  this  theory  of  gravitation  to  explain  phe- 
nomena will  be  found  to  be  very  great,  and  the'  foregoing 
description  of  the  theory  is  given  as  preliminary  in  the 
hope  that  it  may  prove  useful  to  others. 


room  floor,  is  shown  in   Fig. 
board  G  is  given  in  Fig.  37. 


36.     A  view  of  sub-switch- 
Thesc  last  two  figures  indi- 


Fig.    38 — Rear    of    Printing    Depirtment    Board. 

cate  the  very  crowded  conditions  existing  in  the  old  por- 
tion of  the  North  Building,  and  show  how  in  remodeling 
isolated  plants  of  this  character  the  best  must  often  be 
made  of  undesirable  locations.     Just  above  and  behind  sub- 
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Fig.    39 — Printing    Department    Board.      Sub-Switchboard    H-1 


Fig.    40 — Pull-Room    Under    Control    Board. 
Ill 


Fig.    41 — Printing     Department    Switch- 
board   Pull    Box. 


Figs.    42A    and    42B — Cellar    Work    in    Northwest    Building. 


Fig.    43 — Sub-Switchboard    "K. 


Fig.  44— Sub-Switchboard   "J." 
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switchboard  F  the  mass  of  conduits  shown  in  Fig.  30  pass 
through  the  wall  separating  the  passage  from  the  old  en- 
gine-room cellar  and  enter  the  pull-room  shown  in  Fig. 
40.  It  is  unfortunate  that  a  photograph  could  not  be  ob- 
tained of  this  extraordinary  bit  of  pipe  work. 

The   method   of   extending   the    old    building    feeders   to 


Public  Service  lines  from  the  main  Public  Service  switch- 
board through  the  Prudential  cellars.  These  lines  were 
run  in  a  subway  system  built  along  the  cellar  floor  follow- 
ing the  routes  indicated  in  Figs.  9  and  45.  This  sub- 
way system,  which  was  also  built  to  carry  both  Prudential 
and  Public   Service   feeder  cables   for   telephones   and   call 
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Fig.    45 — Subway    System    in    Public    Service    Portion. 


the  contactor  board  is  shown  in  Fig.  40.  The  extensions 
were  run  to  this  pull-room  and  spliced  to  the  old  feeders 
while  alive  just  before  the  plant  was  to  be  turned  over. 
As  the  circuits  in  each  building  were  connected  to  the  con- 
tactor board  the  feeders  were  cut  loose  from  the  old  switch- 
board by  the  simple  expedient  of  sawing  them  through, 
and  the  ends  were  insulated,  taped  and  painted  as  shown. 
At  the  same  time  the  three-wire  to  two-wire  straps  were 
taken  off  the  sub-switchboard  main  switches  and  the  neu- 
tral lugs  were  bolted  in  place. 

The  new  press-room  sub-switchboard  H-i  in  the  North- 
west Building  is  shown  in  Fig.  39.  A  view  of  the  rear  of 
this  board  is  shown  in  Fig.  38,  and  a  view  of  the  pull-box 
on  the  cellar  ceiling  below  this  board  in  Fig.  41.  To  this 
pull-box  are  brought  the  leads  to  the  several  presses,  the 
work  being  run  exposed  as  shown  in  Figs.  42-A  and  42-B. 
Fig.  42-A  also  indicates  the  position  of  sub-switchboard  H 
for  general  lighting  service  in  this  building. 

A  view  of  sub-switchboard  K  in  the  Prudential  Building 
is  shown  in  Fig.  43,  and  a  rear  view  of  sub-switchboard  J 
in  the  Main  Building  in  Fig.  44. 

Most  of  these  photographs  were  taken  before  the  cables 
were  arranged,  the  pull-boxes  installed  or  the  work  fin- 
ished, so  as  to  illustrate  the  mass  of  connections  to  be 
handled,  all  of  which,  including  taking  down  the  old  two- 
wire  boards,  was  done  while  the  buildings  were  in  opera- 
tion and  without  interruption  of  service. 

The  distributing  system  in  the  additions  to  the  North 
Building  was  complicated  by  the  fact  tliat  the  Public  Serv- 
ice Corporation  had  leased  the  entire  Bank  and  Broad 
Street  corner  portion  and  two  entire  floors  of  the  Bank 
and  Halsey  Street  portion  and  the  Academy  and  Halsey 
Street  portion.  This  company  naturally  furnishes  its  own 
energy  for  lamps  and  motors.  For  lighting  service  use  is 
made  of  a  120-240-volt,  single-phase,  6o-cycle,  three-wire 
system.  For  motor  service  500  volts  direct  current  is  em- 
ployed. Hence  it  was  necessary  to  provide  in  different 
portions  of  the  building  three  distributing  systems  for 
different  services,  and  to  arrange  these  systems  so  that 
should  the  Public  Service  Corporation  move  to  other 
quarters  the  entire  system  might  be  connected  to  the  Pru- 
dential plant  at  a  minimum  cost. 

In  order  to  bring  energy  for  lamps  and  motors  for  the 
elevators  to  the  two  floors  sandwiched  in  between  the  sec- 
tions of  the  new  building  occupied  by  the  Prudential  Insur- 
ance  Company,   it   was   necessary   to   bring   both   types   of 


hells,    was    constructed    of    Orangeburg    fiber    ducts    em- 
bedded in  concrete  with  brick  manholes. 


PRIMARY     BATTERY     EMPLOYING     SODIUM 
AMALGAM  AS  POSITIVE  ELECTRODE. 


The  accompanying  illustration  shows  a  primary  battery 
invented  by  Mr.  R.  V.  Heuser,  Waterbury,  Conn.,  in  which 
sodium  amalgam  is  used  as  an  essential  element  and  forms 
the  positive  electrode.  The  bottom  portion  of  the  cell  con- 
sists of  a  pan  provided  with  ribs  for  supporting  the  metal 
battery  jar.  The  cover  of  the  battery  jar  incloses  the  pan, 
which  is  normally  filled  with  water  when  the  cell  is  work- 


Primary  Battery. 

ing.  Perforations  at  the  bottom  of  the  jar  admit  the  water 
to  a  copper  oxide  depolarizer  contained  within  the  lower 
part  of  the  jar  and  within  the  negative  metal  electrode. 
Separating  the  copper  oxide  and  negative  electrode  from 
the  positive  electrode  is  a  thin  insulating  film,  upon  which 
rests  the  metal  sodium  amalgam.  A  cylindrical  porcelain 
lining  also  separates  the  amalgam  from  tlie  metal-containing 
jar  forming  the  negative  electrode.  Resting  upon  the 
sodium  amalgam  is  a  metal  plate,  which  is  kept  in  intimate 
contact  with  the  sodium  amalgam  by  a  pair  of  specially 
shaped  shells,  a  ring  and  a  spring.  The  connection  from 
the  positive  electrode  to  the  terminal  is  made  in  the  manner 
shown,  the  other  connection  being  made  to  the  metal  jar. 
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Central  Station 

Manapfement,  Policies  and  Commercial  Methods 


SELECTING  AN  APPLIANCE  DEMONSTRATOR. 


The  task  of  selecting;  a  woman  doinonstrator  to  show 
I'.istoniors  honsehold  devices  usnally  fnids  tlie  central-sta- 
tion man  ontside  his  own  field  and  helpless  to  discover  the 
(inalities  most  needed  for  snch  confidence-inspiring  sales 
work.  t)f  conrse,  there  are  professional  demonstrators 
who  can  be  hired  in  the  larger  cities,  but  these  vvonieii 
usually  demand  large  salaries,  so  that  the  cost  of  employing 
tliem  may  exceed  the  advantage  to  be  derived  from  their 
work.  The  usual  type  of  girl  clerk  obtainable  at  a  low 
wage  in  the  smaller  towns  is  seldom  fitted  to  discuss  electric 
cooking  and  heating  matters  with  housewives  in  the  way 
calculated  to  inspire  their  confidence.  Nor  does  she  or- 
dinarily possess  the  initiative  to  suggest  plans  and  ideas 
from  a  woman's  viewpoint  for  aiding  the  campaign  work. 

One  Southern  central-station  manager  has  obtained  his 
l)est  results  from  the  services  of  an  elderly  woman  of  good 
family  and  breeding  temporarily  reduced  in  circumstances. 
This  woman  was  willing  to  work  for  a  wage  almost  as  low- 
as  the  average  inexperienced  clerk.  She  soon  proved  her- 
self, however,  a  woman  of  brains,  and  proposed  and  put 
into  effect  many  plans  for  increasing  the  popularity  of 
electric  appliances.  Possessed  of  a  pleasing  address  and 
l)ersonally  popular  among  the  best  class  of  women  in  the 
city,  she  had  no  trouble  in  holding  the  attention  and  con- 
fidence of  callers  at  the  demonstrating  room.  Her  acquaint- 
ance and  knowledge  of  the  class  of  people  who  would  be 
likely  to  buy  electric  conveniences  enabled  her  to  make  a 
personal  appeal  to  those  likely  to  need  such  devices.  During 
idle  minutes  in  the  display  room  she  formulated  a  list  of 
physicians  and  others  who  could  use  appliances  to  advan- 
tage and  called  these  up  over  the  telephone,  explaining  the 
details  of  some  special  oft'er  then  in  force.  Her  refined 
manner  of  address  removed  any  offense  from  this  unusual 
method  of  approach.  Herself  the  one-time  mistress  of  a 
cultured  home  where  the  best  was  served,  she  was  able  to 
suggest  to  her  present  well-to-do  friends  just  how  electric 
cookers  might  be  used  in  preparing  certain  attractive  dain- 
ties. As  these  persons  looked  upon  her  in  the  light  of  a 
companion,  she  benefited  from  their  experiences  with  elec- 
tric cooking  and  soon  became  the  clearing  house  for  many 
suggestions  and  ideas  pertaining  to  that  art. 


HANDLING  CUSTOMERS'  DISCOUNTS  AND  DELIN- 
QUENCIES AT  FOND  DU  LAC,  WIS. 


The  meter  readers  of  the  Eastern  Wisconsin  Electric 
Railway  &  Light  Company  at  Fond  du  Lac,  Wis.,  deliver 
customers'  bill  to  the  latters"  addresses.  The  consumers 
pay  the  bills  on  presentation  and  take  advantage  of  the  dis- 
count. If  this  is  inconvenient,  the  bill  may  be  paid  on  or 
before  the  tenth  of  the  month  at  the  company's  office  or 
the  bank,  still  saving  the  discount.  Positively  no  discounts 
are  allowed,  however,  after  the  tenth  of  the  month. 

A  special  effort  is  made  to  bring  before  the  public  a 
notice  of  the  end  of  the  discount  period  by  inserting  a 
small  but  well-displayed  advertisement  in  the  local  papers. 
This  notice  usually  appears  on  the  eighth  and  ninth  of  each 
month,  and  makes  very  small  the  percentage  of  consumers 
who  do  not  avail  themselves  of  the  discounts.  The  bill  de- 
liverers or  collectors  make  only  one  call  for  electric  ac- 
counts. 

The  bills  of  the  delinquents  are  collected  by  mailing  a 
"delinquent    notice"    printed    on    a    white    card    about    the 


twelfth  of  the  month.  The  stubs  or  coupons  on  these 
notices  are  retained  by  the  ledger  clerks,  and  if  by  the  six- 
teenth there  is  no  response  to  the  first  deliiwiucnt  notice  a 
red  or  final  "discontinuance"  notice  is  sent.  Nine  times 
out  of  ten  the  man  who  finally  calls  l(;  take  away  the  meter 
gets  the  money  instead. 

Most  supplies  are  sold  on  the  instalment  jilan,  and  where 
the  collector  fails  to  get  the  amount  due  a  series  of  diplo- 
matically worded  letters  follow  his  visit,  which  generally 
sooner  or  later  prove  effective. 

Very  frequently,  according  to  Mr.  I"",  f.  Maxwell,  audi- 
tor, the  company  receives  checks  by  mail  after  the  dis- 
count period  from  consumers  who  have  deducted  the  dis- 
count. Usually  they  know  they  are  not  entitled  to  this  clis- 
count,  but  think  because  they  are  only  one  or  two  or  three 
(lays  late  it  will  make  no  difference.  These  checks  are 
applied  on  account,  and  the  amount  of  the  discount  carried 
forward  on  the  bill  for  the  next  month,  the  customer  being 
informed  that  the  huv  makes  illegal  any  deviation  from  the 
strict  enforcement  of  the  rule.  Thus  the  company  is  en- 
abled to  collect  the  discount  with  the  assurance  to  the  cus- 
tomer that  there  is  no  discrimination. 


MUTUAL     PROFIT    FROM     A    SMALL    CENTRAL- 
STATION'S  CO-OPERATION  WITH  AN 
ISOLATED  HEATING  PLANT. 


A  large  school  building  at  Faribault.  Minn.,  formerly 
obtained  its  heat  and  lighting  from  its  own  isolated  plant. 
The  8oo  lamps  in  the  building  w'ere  supplied  from  a  3C-kw 
generator.  For  heating,  the  exhaust  from  this  engine  was 
mixed  with  a  quantity  of  high-pressure  steam  from  the 
boilers.  About  $5,000  worth  of  coal  was  burned  each  year, 
but  the  electric  service  was  unsatisfactory,  since  the  isolated 
plant  was  run  only  a  few  hours  daily,  from  dusk  to  9  or 
10  p.  m.  For  the  lack  of  adequate  supervision  the  heating 
system  also  operated  poorly. 

About  this  time  the  local  central-station  company  was  in 
need  of  additional  generating  capacity  and  made  the  follow- 
ing mutually  advantageous  arrangement  with  the  school 
authorities.  The  company  agreed  to  operate  the  school 
lieating  plant  as  an  exhaust  system,  installing  a  larger 
engine-generator  set  and  generating  electricity  only  to  the 
equivalent  of  the  steam-heating  needs  of  the  building.  The 
school  then  paid  for  the  coal  actually  burned  for  heating 
purposes,  and  this  worked  out  the  first  year  to  be  practically 
the  same  as  that  required  before,  averaging  $5,000  a  year, 
with  coal  at  $3  to  $4  per  ton.  The  company  kept  a  capable 
chief  engineer  on  the  job  and  operated  its  isolated  engine 
set  eighteen  hours  a  day.  The  school  thus  obtained  all  the 
electric  service  it  needed  and  at  any  hour,  being  supplied 
the  remaining  six  hours  from  the  central-station  system. 
Under  the  skilled  engineer's  supervision  the  heating  system 
also  gave  better  satisfaction  than  ever  before. 

The  company  first  installed  a  loo-kw  and  later  a  200-kw 
engine-generator  set.  This  additional  generating  capacity 
was  of  much  assistance  in  carrying  its  own  load.  With 
additions  to  the  school  building  the  demand  for  heating  went 
up  to  a  point  where  two  years  later  about  $7,000  a  year 
was  being  spent  by  the  authorities  for  coal  for  heating. 
The  lighting  load  in  the  building  had  meanwhile  increased 
to  1200  lamps.  The  arrangement  outlined  continued  in 
force  to  the  mutual  satisfaction  of  both  company  and  school 
for  two  years.    About  this  time  the  company  obtained  con- 
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nection  to  a  water-power,  and  no  longer  needed  auxiliary 
capacity.  The  engine  plant  was  then  shut  down  and  the 
iTcating  system  restored  to  high  pressure  again,  but  the 
operation  of  the  heating  plant  proved  so  unsatisfactory  and 
unequal  that  during  cold  weather  the  engines  are  now 
started  up  again,  settling  the  claim  first  made  that  the  ex- 
haust-heating system  would  be  less  satisfactory  than  the 
former  high-pressure  scheme. 


STANDARD  WIRING  PRICES  IN  TWO  SMALL 
TOWNS. 


A  number  of  the  schedules  of  wiring  prices  agreed  upon 
for  residence  business  between  the  local  contractors  and  the 
central-station  company  in  larger  cities  have  been  given  in 
these  columns.  These  standard  prices  have  been  adopted 
for  the  purpose  of  enabling  the  central-station  solicitor  to 
give  possible  consumers  prompt  estimates  on  cost  of  in- 
stalling electric  service,  which  is  an  important  factor  in 
getting  new  business.  From  the  contractor's  standpoint  it 
is  desirable  to  establish  such  prices,  for  the  reason  that  the 
value  of  the  time  required  in  making  a  special  estimate  on 
small  jobs  frequently  amounts  to  a  large  percentage  of  the 
total  cost  of  the  job.  This  can  be  eliminated  by  establishing 
a  set  of  standard  prices  based  on  the  average  cost  of  doing 
such  work  and  figuring  all  jobs  according  to  these  prices. 
Of  course,  money  will  be  lost  on  some  houses  where  condi- 
tions are  exceptional  when  this  plan  is  used,  but  on  the 
other  hand  unusually  favorable  conditions  will  be  found  in 
others  and  the  average  comes  out  right. 

There  is  a  great  difference  between  wiring  cost  in  small 
towns  of  from  2000  to  8000  inhabitants  and  in  cities  of 
100,000  and  over  for  a  number  of  reasons.  In  the  smaller 
towns  there  is  a  larger  proportion  of  one-story  cottages, 
which  are  very  easy  to  wire  by  open  knob  and  tube  v^ork  in 
the  attic.  In  larger  cities  there  are  more  two-story  and 
three-story  houses,  more  hard-wood  floors,  more  brick  con- 
struction and  more  rigid  wiring  rules.  Some  large  cities 
allow  no  non-concealed  knob  and  tube  work  whatever, 
which,  of  course,  increases  the  cost  of  wiring  over  that 
applying  in  the  smaller  towns. 

The  following  prices  arc  maintained  as  a  standard  by  the 
Lawrenceville  Light  &  Water  Company,  of  Lawrencevillc, 
111.,  which  does  nearly  all  of  the  wiring  business  in  that 
town  as  an  adjunct  to  its  central-station  business :  Wiring 
only,  not  including  any  cut-outs,  switches  or  other  ap- 
pliances, $1  per  outlet;  one  main-line  service  cut-out  and 
switch  block,  50  cents;  additional  branch  fuse  blocks,  15 
cents;  snap  switches,  50  cents  (of  these  the  lo-amp  size  is 
the  smallest  used  on  account  of  mechanical  strength)  ; 
flush  switches,  $1,  including  the  plate  and  the  required  steel 
outlet  box;  metal-shell  ceiling  socket,  50  cents  for  key  or 
keyless  type  and  75  cents  for  the  chain-pull  type;  one  light 
ceiling  fixture  or  canopy  without  glassware,  $1 ;  Holophane 
E-40  reflector,  65  cents ;  Holophane  E-60  and  100,  75  cents 
each;  ceiling  pendent  fixture  with  one  link  of  chain,  $1.50; 
drop  cord,  socket,  rosette  and  Gem  lamp,  requiring  an 
average  of  4  ft.  of  drop  cord,  75  cents.  All  the  foregoing 
prices  are  for  the  devices  installed  ready  for  operation. 

A  somewhat  similar  standard  schedule  is  in  use  by  the 
People's  Water  &  Light  Company,  of  Harrisburg,  111.  The 
same  schedule  is  used  by  the  Harrisburg  Electric  Company, 
a  contracting  company  in  the  same  town.  At  Harrisburg 
the  price  per  outlet  for  wiring  only  is  $1.  Snap  switches 
are  50  cents.  Push  switches  with  boxes  are  $1.25.  A  drop 
cord,  not  including  lamp,  is  y-,  cents.  The  central-station 
company  sells  lamps  at  about  10  per  cent  below  list  prices. 

Roth  of  these  companies  make  a  special  point  of  prompt- 
ness of  response  to  calls  for  wiring.  At  Lawrenceville  Mr. 
G.  D.  Holder,  the  company's  distribution  and  wiring  fore- 
man, is  also  a  verv  efficient  new-business  solicitor  and  not 


infrequently  when  he  goes  to  a  certain  neighborhood  to 
wire  a  house  also  secures  the  job  of  wiring  another  house 
before  he  returns,  sometimes,  indeed,  returning  with  the 
work  done  and  current  turned  on.  Many  of  the  houses  are 
small  one-story  cottages  which  are  quickly  wired,  and  when 
a  prospective  consumer  knows  that  he  can  have  electric 
light  in  a  day  or  two  after  the  order  is  given  it  is  much 
more  conducive  to  securing  the  business  than  if  several 
weeks  were  required,  as  in  some  large  cities.  This  feature 
of  promptness  is  occasionally  advertised  in  the  weekly  local 
newspapers. 

The  companies  referred  to  keep  in  stock  no  old-style 
low-hanging  fixtures  with  several  arms,  carrying  lamps  at 
an  angle,  as  do  many  country  electrical  contractors,  but 
carry  only  ceiling  fixtures  and  short  one-light  pendent  fix- 
tures. Any  other  fixtures  required  are  ordered  specially, 
but  most  of  the  work  is  with  tungsten  lamps  at  the  ceiling. 
This  policy  has  resulted  in  more  satisfactory  illumination 
generally  throughout  the  town  than  prevails  in  many  towns 
of  this  kind. 


THE  CONTRACTOR  AND  THE  CENTRAL  STATION. 


The  general  public  always  has  been  and  always  will  be 
skeptical  about  any  article  the  central  station  may  sell  or 
any  wiring  it  may  offer  to  do,  fearing  that  such  contrivances 
will  use  the  maximum  amount  of'energy  and  not  the  mini- 
mum. The  majority  of  people,  as  pointed  out  by  Mr.  W.  B. 
Voth,  of  Sheboygan,  Wis.,  chief  engineer  of  the  Sheboygan 
Railway  &  Electric  Company,  cannot  see  why  the  central 
station  should  want  to  recommend  devices  which  use  the 
least  amount  of  energy  when  it  is  its  business  to  sell  energy. 
Of  course,  the  public  is  equally  skeptical  about  the  advice 
any  other  dealer  offers  regarding  his  own  wares.  The 
patron  should  therefore  be  allowed  to  have  an  opportunity 
to  compare  views  with  others  and  verify  or  contradict. 

This  is  an  age  of  specialization,  adds  Mr.  Voth.  The 
central  station  is  advising  the  manufacturer  of  chairs  to 
make  chairs  and  not  electricity,  maintaining  that  the  cen- 
tral-station business  is  a  business  in  itself.  Electric  wiring 
and  contracting  is  also  a  business  in  itself.  There  are 
few  central  stations  to-day  which  are  doing  this  wiring 
without  loss  to  themselves.  If  the  central  station  were  to 
charge  enough  to  make,  say,  10  per  cent  profit  above  cost, 
the  job  would  cost  more  than  any  live  contractor  could  do 
it  for  and  make  more  money  than  the  central  station  on 
this  class  of  work.  It  is  also  possible,  declares  Mr.  Voth, 
that  wiring  done  by  central  stations  may  be  defective  ac- 
cording to  the  code,  as  the  central  station,  in  trying  to  hold 
down  the  cost  of  the  installation,  might  put  up  a  poorer 
job,  while  the  contractor  is  apt  to  overdo  the  requirements 
in  order  to  get  as  much  as  he  can. 

There  are  many  reasons  for  better  co-operation,  there- 
fore, between  the  contractor  and  the  central  station.  The 
contractor  should  not  expect  the  central  station  to  do  all 
advertising  and  soliciting,  he  himself  merely  waiting  for 
the  orders  to  be  brought  to  him  on  a  silver  platter.  A  live 
contractor  will  do  his  own  advertising  and  thereby  profit 
in  conjunction  with  the  advertising  of  the  central  station 
and  manufacturers  of  apparatus.  But  the  contractor  can- 
not be  driven  out  of  business  by  any  free  or  wiring-at-cost 
policy.  He  will  only  be  forced  into  the  condition  that  is 
called  "sore"  and  is  then  soon  eligible  to  join  the  anvil 
chorus.  He  will  only  push  his  other  fields  the  harder  and 
may  use  his  "hammer"  should  any  present  or  prospective 
customer  of  the  central  station  come  to  him  for  information. 

Whatever  campaign  or  arrangement  is  made,  advised  Mr. 
Voth,  get  the  good  will  of  the  contractor  and  have  him 
the  central-station's  friend.  Then  when  a  customer  who 
has  complained  about  a  high  bill  conies  into  the  contractor's 
store  the  contractor  will  be  ready  to  explain  and  try  to 
satisfy  him  as  to  the  good  intentions  of  the  central  station. 
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A    "WHITE    WAY"    INSTALLED    UNDER  of  (  Uvrland.  OIik..  in  accnnUmcr  wnli  the  Urnis  ..t'  an  a«rc-c- 

DIFFICULTIES.  hk-iu  with  the  city  wlicrchy,  in  considrratioii  of  a  franchise 

and   all   necessary    ri^lits   to   erect   a   i)o\ver   i)lant   and    sell 

in   installing  its  new   "White  Way"   ligliting  system   tin-  electricity  in  the  city  of  l-'ort  Worth,  tiie  syndicate  agreed 

city   of   h'ort   Worth,  Tex.,   is  experiencing  serions  tronhh-  to  install  the  "White  Way"  lamps  in  the  i)nsiness  section  of 

and    amioyance    from    the    many    permanent    awnings    with  the   city   and  also  to  hnild   a  concrete  dam    in   the  Trinity 

which  the  hnsiness  district  is  infested.     In  many  cases  these  River  and  allow  the  city  perpetual  water  rights  therefrom, 

awnings   have   to   he   cut    through   to   allow    the   ornanuiital  The  city   is   to   maintain   the   system   and   to   pay   the   power 


Figs.    1    and    3 — Difficulties    Encountered    In    Installing    Ornamental    Lamp-Post, 


Standards  to  be  erected.  The  accompanying  photographs 
show  the  serious  nature  of  the  obstructions,  as  the  beauty 
of  the  columns  is  not  only  greatly  marred,  but  the  light  dis- 
tribution is  also  seriously  aflfected. 

This  is  a  difficulty  that  will  probably  be  met  with  in  many 
Southern  cities  as  the  extension  of  ornamental  street  light- 
ing progresses.  These  permanent  awnings,  although  very 
unsightly  and  a  great  handicap  in  fire  fighting,  have  hereto- 
fore been  considered  almost  indispensable  in  this  section 
of  Texas  on  account  of  the  intense  summer  heat.  However, 
some  of  the  more  progressive  merchants  have  adopted  the 
canvas  adjustable  awnings,  which,  being  raised  in  the  cool 


company  for  the  lighting  at  a  rate  of  3  cents  per  kw-hour. 

In  connection  with  the  "White  Way"  system  there  is  also 
being  installed  under  separate  contract  a  combination  police 
and  fire-alarm  system,  the  location  of  fire  and  police  boxes 
being  indicated  by  a  green  and  red  light  respectively  on 
top  of  the  standards.  The  "White  Way"  standards  will  be 
used  for  this  purpose,  being  equipped  with  a  special  plate 
for  mounting  the  boxes. 

All  wiring  to  the  standards  is  underground,  and  in  enam- 
eled steel  conduit,  varying  in  size  from  ly^  in.  to  3  in.  The 
three-wire,  iio-220-volt  system  is  used  for  lighting  the 
standards,   and   the   system   is   so   laid   out   that   every   two 
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Figs.    2    and    4 — Ornamental    Lamp-Posts    Installed    Under    Permanent  Awnings. 


of  the  evening,  interfere  in  no  wise  with  the  beauty  and 
efficiency  of  the  ornamental  lamps.  Some  of  the  property 
owners,  however,  have  remained  firm  in  their  determination 
to  maintain  their  permanent  awnings,  and  it  will  probably 
be  necessary  for  the  City  Commission  to  compel  their  re- 
moval by  ordinance. 

The  "White  Way"  lights  are  being  installed  without  cost 
to  the  city  or  property  owners  by  the  J.  R.  Nutt  Syndicate, 


blocks  is  a  unit  within  itself,  one  block  balancing  the  other. 
That  is  to  say,  in  one  block  the  side  lamps  of  the  columns 
tap  one  side  of  the  three-wire  system,  the  top  lamps  the 
other  side.  In  the  next  block  the  same  arrangement  ob- 
tains, but  vice  versa.  This  scheme  not  only  keeps  the 
system  absolutely  balanced,  but  dispenses  with  the  use  of 
220-volt  globes  and  permits  the  side  lamps  to  be  turned  ofi 
independently  of  the  top  lamps,  which  usually  burn  all  night. 
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Wiring  and  Illumination 

DECORATIVE  LIGHTING  AT  FARGO,  N.  D. 


'Ihe  city  of  I'argo,  N.  D.,  recently  installed  an  attractive 
tungsten-post  illumination,  the  cost  of  erecting  which  was 
defrayed  by  the  abutting  i)roperty  owners.  The  Consumers' 
Power  Company  furnisiies  electricity   for  this  lighting  and 


Night  View  of   Broadway,   Fargo,   N.   D. 

the  city  pays  the  hills.  The  accompanying  illustration 
shows  Broadway,  one  of  the  principal  streets  of  Fargo, 
looking  north  from  Front  Street.  The  ornamental  posts 
are  spaced  four  and  five  to  the  block,  and  each  post  carries 
four  6o-watt  tungsten  lamps  on  the  side  arms  and  one 
loo-watt  tungsten  in  the  peak  positions.  All  of  the  lamps 
burn  from  dusk  until  12  o'clock  every  night.  At  midnight 
the  side-arm  lamps  are  extinguished,  but  the  top  lamps  con- 
tinue to  operate  until  dawn.  Thus  far  140  posts  have  been 
erected  in  the  business  district,  and  it  is  expected  later  to 
extend   this   lighting. 


MAINTENANCE  OF  LIGHTING  EQUIPMENT. 


By  Ward  Harrison. 

About  two  years  ago,  after  high-efficiency  lamps  with 
Holophane  reflectors  had  replaced  many  of  the  inclosed  arc 
lamps  on  its  circuits,  the  Knoxville  (Tenn.)  Railway  & 
Light  Company  found  that  some  of  its  customers  became 
dissatisfied  with  their  installations  after  three  or  four 
months  of  use  on  account  of  the  loss  of  light  due  to  the  col- 
lection of  dust  and  dirt.  The  arc  lamps  had  been  main- 
tained by  the  lighting  company,  and  efforts  to  induce  the 
consumers  to  clean  the  incandescent  units  regularly  them- 
selves did  not  meet  with  success  in  all  cases.  As  a  result  a 
maintenance  service  was  inaugurated  under  the  direction 
of  Mr.  J.  H.  Drake,  the  superintendent  of  lighting,  which 
has  been  continued  since  that  time  with  highly  satisfactory 
results. 

One  man,  who  receives  $1.25  per  day,  cleans  the  lamps 
and  reflectors  in  seventy  business  houses  with  a  total  of 
1297  units,  covering  the  entire  ground  once  every  three 
weeks.  He  carries  a  light  stepladder,  a  water  bucket,  a 
small  stiff'  brush,  two  soft  brushes,  some  chamois  skin  and 
soft  cloth.  The  soft  brushes  are  used  to  remove  dust,  cob- 
webs, etc.,  before  washing.  With  the  small  stiff  brush  and 
clean  water  the  dirt  is  easily  removed  from  the  outside  of 
the  reflectors.  To  clean  the  lamps  and  inside  of  the  re- 
flectors a  damp  cloth  is  used.  After  washing,  the  reflectors 
are  polished  with  the  chamois  skin.  The  cleaner  is  careful 
to  obtain  fresh  water  at  each  place,  in  order  to  avoid  black- 


ening the  frcjsted  part  of  the  lamp.  Better  results  are 
ecured  with  warm  water,  and  this  is  used  wherever  it  can 
lie  obtained.  Neither  soap  nor  washing  powder  is  em- 
ployed, as  it  has  been  found  that  they  cause  a  deposit  in 
the  grooves  of  the  Holophane  glassware.  It  has  not  been 
necessary  to  wash  all  the  reflectors  at  each  visit,  since  after 
they  have  once  been  carefully  cleaned  the  use  of  a  dry 
cloth  to  polish  the  reflectors  eliminates  washing  to  some 
extent. 

The  breakage  of  lamps  during  cleaning  has  been  given 
careful  attention,  and  it  has  been  found  that  the  renewals 
due  to  this  cause  do  not  exceed  five  lamps  per  month  for  all 
sizes.  If  a  lamp  is  broken  owing  to  carelessness  on  the  part 
of  the  cleaner,  it  is  immediately  replaced  free  of  charge  to 
the  consumer.  This  provision  applies  to  Holophane  re- 
flectors as  well ;  however,  only  two  of  these  were  broken 
during  the  past  year. 

In  addition  to  furnishing  the  regular  service  the  com- 
pany keeps  in  touch  with  each  consumer's  place  of  business, 
so  that  the  installation  may  be  put  into  the  best  possible 
condition  for  all  special  occasions.  The  larger  establish- 
ments are  not  included  under  the  maintenance  system,  for 
in  these  places  the  work  is  done  by  the  employees  of  the 
concern;  however,  the  company  retains  a  general  oversight 
and  calls  attention  to  dirty  reflectors  and  old  lamps. 

When  the  maintenance  service  was  inaugurated  no  extra 
charge  was  made,  since  the  expense  of  cleaning  the  incan- 
descent units  was  small  compared  with  the  cost  of  the 
arc-lamp  service  which  had  been  rendered  previously.  This 
policy  has  been  continued,  and  the  lighting  company  feels 
that  it  has  been  amply  repaid.  The  former  complaints  have 
been  eliminated  entirely  and  business  has  been  materially 
increased  because  of  the  better  service  rendered.  Another 
benefit  has  been  the  fact  that  clean  reflectors  call  the  atten- 
tion of  the  merchants  to  black  and  burned-out  lamps,  with 
the  result  that  in  nearly  all  cases  the  lamps  are  renewed  at 
proper  intervals.  The  example  set  in  these  prominent  in- 
stallations cannot  fail  to  influence  the  other  consumers  to 
give  more  care  to  their  lighting  equipment  and  to  raise  the 
standard  of  illumination  throughout  the  city. 


GRAPHS  OF  CERTAIN  RELATIONS  IN  INDUSTRIAL 
LIGHTING  ECONOMICS. 

By  Roscoe  Scott. 

It  is  often  desirable  to  be  able  to  picture  mentally  the 
relations  between  a  number  of  more  or  less  complexly 
varying  quantities,  and  to  this  end  curves  or  "graphs"  are 
found  of  great  advantage,  enabling  us  to  visualize  and 
interpret  both  mathematical  formulas  and  test  data.  Some 
neat  examples  of  the  former  application  are  obtained  in 
the  theoretical  study  of  the  effect  of  improvements  in  in- 
dustrial operating  conditions,  such  as  the  lighting,  and  it 
is  with  these  that  this  article  is  concerned,  in  the  hope  that 
the  general  curves  developed  may  be  found  to  have  prac- 
tical applications  in  individual  cases. 

The  factory  manager  contemplating  important  changes 
in  his  lighting  system  is  pretty  sure  to  ask :  "From  the 
standpoint  of  net  returns  in  increased  efficiency  of  my  em- 
ployees, what  are  the  proper  changes  to  make,  and  what 
will  be  the  net  saving  produced  thereby  in  manufacturing 
costs?"  Obviously  such  a  broad  question  is  not  susceptible 
of  a  general  answer,  depending  as  it  does  on  local  condi- 
tions and  on  numerous  experience  factors  and  judgment 
factors.  Expressing  these  factors  as  unknowns,  however, 
and  leaving  their  values  to  be  estimated  in  actual  com- 
mercial cases,  we  can  work  out  with  mathematical  exact- 
ness on  a  percentage  basis  the  solution  of  the  second  part 
of  the  general  question  just  quoted,  that  is,  the  net  saving 
produced  by  a  change  in  lighting  conditions. 
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TIh'  i)rinci|)al  (iiuiiititios  iiivolvi-tl  may  hi-  cxprcssi-d  syin 
bolioally  as   lollttws.  assiiiiiin^   that  \vc  havi-  iiikUt  coiiskI 
(.■ration  a  room  or  a  iiiimln-r  of  rooms  witli  olcrUs  .tr  npii.i 
tivcs  thiTfiu  \vh(»si-  work   is  of  such  a  similar  ii.iiiirf  i.i.il 
llicy  may  be  coiisidcri'd  collectively. 

Let  Tc       the  combiuetl  salary  or  wa^es  of  the  wcirkers  for 

a   chosen    interval   of   time    (typical    ol    a\rra;;e 

conditions   if  these   vary   j,M-eatly   throughout   tlir 

year),  say  one  wecU. 

/  —  the  total  operatiii};  expense    for  providing   liglil 

to  the  workers  during  the  same  period. 
X  =  the   ratio   of   lighting   expense   to   wages   in    [)cr 
cent. 
Hy  detlnitioii, 

/ 
X  =    100  -- 

In  practice  x  is  usually  a  small  percentage,  lo  per  cent 
being  a  high  value  for  most  classes  of  industrial  lighting, 
in  one  factory  (incandescent  lamp  works)  its  average  value 
for  the  first  nine  months  of  the  year  was  found  to  he  0.9S 
per  cent,  and  it  tapers  off  to  zero  for  certain  industries 
that  re(|uire  no  artificial  illumination  or  for  which  no  suit- 
able artificial  illuminant  has  yet  been  devised. 

Improvements  in  the  lighting  system  of  a  certain  factory 
are  contemplated,  let  us  suppose,  which  will  increase  its 
operating  cost — including  lamp  renewals,  current,  main- 
tenance, interest  and  depreciation — by  a  factor  which  we 
will  call  b  per  cent.  (If  the  operating  cost  is  actually  re- 
duced, as  sometimes  happens,  notably  when  inefficient  lamps 
are  replaced  by  those  of  high  eflficiency,  b  will  be  negative.) 
Now  the  manager  estimates  that  the  better  lighting  caused 
by  the  proposed  improvement  will  increase  the  average 
efficiency  of  his  "direct  labor"  by  another  factor,  which  we 
will  call  a  per  cent.  For  example,  if  it  is  estimated  that 
a  10  per  cent  increase  in  lighting  expense  can  be  made  to 
increase  the  labor  efficiency  by  i  per  cent,  then  b  =  10  and 
0  =  1. 

The  phrase  "efficiency  of  labor"  is  used  in  the  above 
definition  of  the  factor  a  and  in  what  follows  in  a  rather 
special  sense.  It  may  be  most  concisely  stated  as  the  value 
of  the  employee's  services  to  his  employer.  The  increase 
in  efficiency  as  here  understood  is  measured  by  the  resultant 
decrease  in  cost  or  the  profitable  improvement  in  quality  of 
the  manufactured  product,  whether  the  latter  be  nails, 
kilowatt-hours,  transportation  or  anything  else.  The  "in- 
crease in  labor  efficiency"  may  or  may  not  be  directly 
measurable  in  terms  of  the  increase  in  individual  produc- 
tion. If  the  employee's  pay  is  a  fixed  stipend  it  will  be 
more  nearly  so  than  if  he  is  employed  on  piecework,  in 
which  case  a  saving  in  overhead  expenses  would  be  all  that 
would  be  realized  from  increased  individual  production, 
unless  indeed  the  piecework  rate  were  reduced. 

Of  course,  the  value  of  a — by  far  the  most  important 
factor  in  the  calculations — must  be  estimated  from  the  pro- 
posed changes  in  the  illumination,  rather  than  directly  from 
the  increase  in  operating  cost  consequent  upon  such  changes. 
The  difficulty  of  estimating  it  is  increased  because  so  manv 
factors,  such  as  diffusion,  direction  and  color,  as  well  as 
intensity  of  light,  must  be  taken  into  account  in  deciding  the 
comparative  value  of  two  or  more  lighting  systems  from 
the  labor-efficiency  standpoint.  It  may  be  stated  without 
fear  of  contradiction  that  the  illuminating  engineer  who 
has  amassed  any  considerable  amount  of  data  of  value 
to  a  practical  man  in  determining  a — or,  rather,  the  relation 
between  a  and  b — for  his  particular  case,  be  it  the  lighting 
of  a  silk  mill,  an  auditing  room  or  what  not,  is  the  rare 
exception  rather  than  the  rule.  Such  data  must  invariably 
be  based  on  experience  of  one's  self  or  others,  and  are 
particularly  hard  to  obtain.  If  those  who  have  reliable 
figures  would  publish  them  in  technical  journals  or  in  the 
proceedings  of  the  national  technical  societies  they  would 
be  of  untold  benefit  in  the  future  application  of  industrial- 
lighting  economics. 


lor  the  purpose  ol  this  analysis  it  is  convenient  to  intro- 
duce anoilier  symbol,  y,  which  stands  for  that  incre.ise  in 
operating  expense  (expressed  as  a  percentage  of  the  |)res- 
ent  lighting  expense)  which  would  just  off:-e1  an  assumed 
increase  a  in  labor  efficiency.  I'Vom  the  definition  of  y  wc 
mav  write  the  equation 

„:.•         xl. 
i'.nt 

/ 
X  =  100 

w 

wlience 

y  =  100  (i) 

111  any  practical  case  /;,  the  actual  per  cent  increase  in 
lighting  expense,  must  be  equal  to  or  less  than  y.  as  otiier- 
wise  tile  change  in  lighting  conditions  will  result  in  a  loss, 
owing  to  the  increase  in  lighting  expense  being  greater 
than  the  corresponding  increase  in  productive  value  of 
the  employees. 

Equation  (i)  may  be  plotted  as  a  family  of  curves,  as 
shown  in  Fig.  i,  the  ordinates  y  representing  the  maximum 
percentage  increase  in  lighting  expense  allowable  for  each 
set  of  conditions  imposed  by  the  desired  value  of  a  and  by 
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i  s  =Ratio  ol  Lighting  Expense  to  Wages,  in  i ^ 

Fig.   1 — Cnart   Illustrating  Equation   (1). 

the  abscissa  x,  the  given  initial  ratio  of  lighting  to  labor 
expense.  An  example  will  make  clear  the  meaning  of  the 
curves. 

Ten  compositors,  employed  on  a  night  shift  in  a  large 
print  shop,  receive  an  average  wage  of  $25  a  week.  The 
present  lighting  system,  providing  let  us  say  a  single  60- 
watt  carbon-filament  lamp  for  each  man,  costs  $1.75  per 
week. 

Then 

1-75 
jr  =  =  0.7  per  cent. 

250 

Looking  up  the  corresponding  ordinate  on  the  curve 
fl  =  I,  we  find  it  to  be  143,  which  means  that  whatever 
increase  in  lighting  expense,  up  to  the  limit  of  143  per  cent, 
is  found  necessary  to  produce  a  i  per  cent  increase  in  the 
efficiency  of  the  compositors  (enabling  them  to  do  in  one 
hour  what  formerly  required  an  hour  and  thirty-six  seconds 
for  its  performance,  if.  this  may  be  taken  as  a  criterion) 
will  result  in  a  net  saving.  Surprising  as  these  figures  are 
to  those  who  have  given  no  previous  thought  to  such  mat- 
ters, they  are  typical  of  conditions  which  are  common  not 
only  in  the  printing  industry  but  in  many  other  industries 
to-day. 

In  order  to  see  what  the  value  of  the  net  saving  will  be 
under  various  conditions,  a  second  set  of  curves  has  been 
devised   (see  Fig.  2).     If  we  express  the  net  saving  as  a 
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percentage  of  the  pay-roll  expense  (lliat  is,  for  direct  labor 
before  the  change),  which  for  graphical  purposes  is  a  nior-- 
convenient  way  of  expressing  it  than  as  a  percentage  of 
the  lighting  expense,  we  have : 

X'         •        o     '^  (y  —  i^) 

Net  savmg  =  6  =  i)cr  cent, 

100 

where  b  is  the  percentage  by  which  it  is  proposed  to  in- 
crease the  lighting  expense,   as   distinguished    from  y,   the 
maximuin  percentage  increase  that  can  be  incurred  without 
loss. 
Now 


S  = 


X  (y 


-b)    ^(^°°7-~0 


bx 
100 


(2) 


which  gives  us  the  saving  in  terms  of  fundamental  quanti- 
ties. 

I'ig.  2  really  consists  of  several  distinct  sets  of  curves,  or 
one  set  for  each  value  of  a  (the  estimated  per  cent  increase 
in  labor  efficiency  effected),  which,  owing  to  the  fortunate 
circumstance  that  all  values  of  x  give  the  same  saving 
when  b  equals  zero,  can  all  conveniently  be  plotted  on  one 
chart.  It  should  be  borne  in  mind  that  in  interpreting  or 
using  a  chart  like  Fig.  2  one  must  pick  out  the  particular 
bundle  of  curves  labeled  to  correspond  with  the  desired 
value  of  a,  and  then  follow  up  the  line  corresponding  to  the 
given  value  of  x,  on  which  line  the  saving  corresponding 
to  the  assumed  value  of  b  may  be  found  as  an  ordinate. 

It  is  evident  from  the  curves  that  there  may  be  a  saving 
when  the  lighting  expense  is  neither  increased  nor  de- 
creased. Such  cases  are  perfectly  possible  in  practice,  as, 
for  example,  where  carbon  lamps  are  replaced  by  tungsten- 
filament  lamps  in  such  a  way  that,  while  the  flux  of  light  is 
greatly  increased  and  its  distribution  improved,  the  total 
operating  expense  is  neither  more  nor  less  than  before.  An 
improvement  in  lighting,  as  already  stated,  may  even  result 
in  the  operating  expense  being  reduced,  and  the  curves 
cover  this  case  also. 

Example:   Take    the   case   of   the   ten    compositors   above 
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Fig.    2 — Chart    Illustrating    Equation    (2). 

given.  The  manager  finds  that  the  changes  estimated  as 
necessary  to  produce  a  i  per  cent  increase  in  efficiency  of 
the  men  will  increase  the  regular  lighting  expense  by,  say. 
15  i)er  cent.  Referring  in  Fig.  2  to  the  bundle  of  lines 
marked  "a  —  i,"  we  find,  by  interpolation  or  by  construc- 
tion, the  point  where  a  line  corrcs[)onding  to  .r  =  0.7  would 


ero^.-,  the  co-ordinate  6  -=  i  >  I'lis  point  is  seen  to  corre- 
spond with  a  value  of  S,  the  saving,  of  about  0.9  per  cent, 
([•".quation  (2)  will  give  the  exact  value.)  That  is,  the  net 
weekly  saving  is  0.9  per  cent  of  $250  =  $2.25. 

No  general  mathematical  expression  capable  of  evalua- 
tion can,  of  course,  be  derived  for  that  value  of  b.  the  in- 
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Fig.   3— Chart   Illustrating    Equation    (3). 

crease  in  lighting  expense,  which  will  give  a  maximum 
value  of  S,  the  percentage  net  saving,  because  such  an  ex- 
pression would  have  to  be  based  on  the  relation  connecting 
a  with  b,  which  is  empirical,  and  special  for  each  particular 
case.  If,  however,  we  can,  for  any  given  set  of  circum- 
stances estimate  a  curve  connecting  a  (the  increase  in 
labor  efficiency)  with  b  (the  increase  in  lighting  expense), 
we  can  find  what  expenditure  will  result  in  maximum  net 
saving,  assuming  throughout,  of  course,  that  the  increase 
in  expense  is  judiciously  applied  to  the  best  practical  ad- 
vantage, and  not  expended  on  ornamentation  which  would 
have  no  tendency  to  increase  the  efficiency  of  employees. 

Example:  Thus  in  Fig.  3  a  purely  empirical  curve  is 
assumed  connecting  a  and  b  for  the  case  of  the  ten  com- 
positors above  given,  and  with  this  as  a  basis  the  net  sav- 
ing is  plotted  versus  the  increase  in  expense  (b) .  using  the 
same  formula  as  in  Fig.  2 : 

bx  ,   V 

5  =  a—  ,  (3) 

100 

and  it  is  seen  that,  under  the  given  assumptions,  5"  is  a 
maximum  at  1.29  per  cent  when  b  is  about  40  per  cent. 

Before  one  attempts  to  apply  a  graphical  analysis  like  the 
above  to  an  actual  case,  he  should  not  only  realize  fully 
the  difficulties  which  best  a  determination  of  the  value  of 
the  factor  a  and  of  its  relation  to  the  factor  b.  but  he 
should  also  remember  that  the  method  is  inapplicable  to 
certain  classes  of  service.  Thus,  in  the  lighting  of  an 
engine-room  it  might  be  absurd  to  expect  to  improve  the 
efficiency  of  the  attendant  who  has  a  certain  routine  of 
duties  to  perform,  and  the  justifiable  lighting  expense 
would  be  determined  by  such  considerations  as  safety,  ap- 
pearance and  eye  comfort. 

The  method  is  applicable  in  general  to  other  influences 
than  lighting  which  are  believed  to  affect  the  efficiency  of 
workers,  such,  for  example,  as  heating  and  ventilation. 
In  such  cases  the  different  symbols  take  on  altered  but 
])erfectly  analogous  meanings. 


NEW  TELEPHONE  PATENTS. 


SOUND    INTENSIFIER. 

Under  this  title  Mr.  W.  Hoppie.  of  Ogden.  Utah,  has 
described  a  receiver  which  employs  two  parallel  diaphragms. 
One  is  in  the  usual  relation  to  the  magnetic  field  of  the  re- 
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ccivcr.  Its  iiinlillf  IS,  however,  connected  by  a  innltiplyin}^ 
linkajje  to  the  middle  oi  the  second  diapliragin.  The  fnl- 
crinn  of  the  hnkaj^e  is  carried  upon  a  inovahle  cross-l)ar  of 
consideral)Ie  \veij;ht,  one  end  of  tlie  cross  har  heinj;  sii])- 
ported  upon  a  hinj;e  i)in.  This  c»)nstriiction  i^ives  a  ilexi- 
bihty  to  the  inovinf;  system. 

KKY      INniC.MdU. 

llhistratcd  herewith   is  a  key   indicator   ior  ringing  keys 
which   sliows   whicli   kev   was   last   used.      A    sn(k'   is  (h"ivcn 


Indicator  for  Telephone-Switching  Apparatus. 

by  a  lever  which  in  turn  is  Hnked  to  the  key  levers.  The 
construction  is  very  simple.  Mr.  H.  W.  Dunbar,  of  New- 
ark, N.  J.,  is  the  patentee,  his  patent  being  assigned  to  the 
Western  Electric  Company. 


Letters  to  the  Editor. 


ANALYSIS  OF  RUBBER   COMPOUNDS. 


To  the  Editor  of  Electrical  World: 

Sir: — From  an  article  in  your  issue  of  Dec.  i6  headed 
■'Discussion  of  Rubber  Specifications"  it  would  seem  that 
the  analysis  of  a  rubber  compound,  such  as  that  used  for 
insulating  w^ires  and  cables,  is  so  difficult  and  so  little  under- 
stood that  no  satisfactory  method  has  been  brought  for- 
ward. While  the  writer  admits  that  the  results  produced 
by  the  methods  in  common  use  are  of  little  value  and  often 
misleading,  this  does  not  mean  that  such  a  compound  can- 
not be  analyzed  satisfactorily.  Indeed,  it  is  quite  possible 
to  make  an  analysis  of  such  a  compound  and  secure  results 
within  a  few  tenths  of  a  per  cent  of  the  actual  content. 
There  are  perhaps  three  reasons  why  the  analysis  as  usually 
made  is  not  satisfactory.  First,  chemists  differ  as  to  the 
method  of  preparing  the  sample  for  the  acetone  extract 
test.  Some  grind  the  sample,  others  cut  it  to  a  specified 
size,  still  others  pass  the  ground  sample  through  a  screen, 
taking  that  portion  which  passes  a  certain  mesh,  and  all 
extract  for  a  given  time.  Now,  it  would  seem  that  this  is 
all  wrong.  When  a  person  submits  a  sample  of  ore  and 
wants  to  know  the  metallic  content  he  wants  to  know  what 
is  in  it,  and  not  what  can  be  got  out  by  a  certain  method. 
The  same  is  true  of  a  rubber  sample.  One  wants  to  know 
what  is  in  it  and  not  what  can  be  got  out  by  cutting. to  a 
certain  size  and  extracting  for  a  given  time.  The  sample 
should  be  so  prepared  and  treated  that  all  that  is  soluble 
in  the  acetone  is  obtained,  and  unless  this  is  done  the  results 
will  be  worthless.  There  is  no  difficulty  in  getting  such  an 
extraction  if  the  sample  is  cut  thin  enough  and  the  extrac- 
tion carried  on  long  enough. 


The  second  place  wherein  the  chemist  fails  is  in  the 
determination  of  the  actual  rubber  content.  The  method 
given  by  Weber,  and  which,  as  far  as  the  writer  knows,  is 
with  certain  mcKlilications  the  usual  metlwjd  followed,  is  to 
determine  the  rubber  by  the  difference  between  loo  per 
cent  and  the  sum  of  the  other  ingredients  found.  Now,  as 
the  rubber  is  the  most  important  item  in  the  compound,  it 
would  seem  that  a  better  method  than  this  should  be  at 
hand. 

The  third  difficulty  is  due  to  the  indefiniteness  of  the 
term  "rubber."  Anything  which  contains  rubber  is  called 
rubber,  and  a  manufacturer  may  honestly  put  in  30  per  cent 
of  what  he  thinks  is  good  rubber  and  not  stop  to  consider 
how  much  of  this  is  pure  rubber;  that  is,  rubber  without 
ash  or  acetone  extract,  or  what  may  be  called,  for  want  of 
a  better  name,  pure  gum. 

If  the  amount  of  this  pure  gum  in  the  compound  is  deter- 
mined and  a  sample  of  the  rubber  used  is  at  hand,  it  is 
very  easy  to  arrive  at  the  amount  of  rubber  used  by  adding 
to  the  pure  gum  the  ash  and  extract  belonging  to  it,  which 
would  be  determined  from  the  sample  of  rubber.  Where 
no  sample  of  rubber  is  at  hand  the  proper  plan  is  to  give  the 
percentage  of  pure  gum,  which  can  be  determined  with 
extreme  accuracy.  The  writer,  however,  considers  the 
percentage  of  pure  gum  the  best  determination  to  give  in 
all  cases,  together  with  the  acetone  extract  showing  the 
mineral  hydrocarbons,  wax  or  oil,  free  sulphur  and  saponi- 
fiable  extract.  The  writer  finds  that  all  the  oils  and  resins 
in  an  extract  from  rubber  are  quite  easily  saponified. 

Again,  in  regard  to  the  acetone  extract,  it  is  generally 
stated  that  all  rubber  gives  more  extract  after  vulcaniza- 
tion than  before.  This  the  writer  does  not  find  to  be  the 
case.  In  a  number  of  special  tests  made  for  this  purpose 
the  tendency  points  the  other  way.  Therefore  the  manu- 
facturer who  gives  this  as  a  reason  why  his  extract  is  a 
little  high  is  in  error.  To  be  sure,  there  may  be  more  in  a 
vulcanized  sample,  but  it  is  not  caused  by  the  vulcanization. 
It  has  been  added,  and  presumably  quite  unintentionally, 
with  some  of  the  other  ingredients.  Thus  in  one  instance 
a  washed  and  dried  rubber  had  3.150  per  cent  of  saponifiable 
extract,  and  in  the  mixture  there  was  before  vulcanization 
5.355  per  cent  to  the  rubber  present,  and  after  vulcaniza- 
tion for  one  and  a  half  hours  there  was  only  4.220  per  cent, 
and  the  longer  this  compound  was  vulcanized  the  lower  was 
the  extract,  until  after  four  hours'  vulcanization  there  was 
only  3.270  per  cent  to  the  rubber  present,  which  was  a 
30  per  cent  rubber  compound. 

A^ezv  York.  W.  Jones. 


ELECTRIC  PUMPING  IN  IRRIGATION. 


To  the  Editor  of  Electrical  World: 

Sir: — The  diagram  given  by  Mr.  Kensit  upon  page  1605 
of  your  issue  of  Dec. 30  is  based  upon  an  irrigation  service  of 
I  cu.  ft.  of  water  per  second  of  time  to  eighty  acres  (a  mis- 
print made  this  eight).  This  amount  is  sufficient  for  all 
crops,  and  for  many  forms  of  agriculture,  particularly  fruit 
culture,  the  amount  used  is  frequently  much  less.  This 
is  particularly  true  where  the  water  is  pumped,  and  con- 
sequently the  weight  of  water  lifted  is  directly  convertible 
into  terms  of  power  and  consequently  into  dollars.  For 
such  purposes  and  under  such  conditions  the  water  is  most 
carefully  conserved,  and  i  cu.  ft.  of  water  per  second  of 
time  is  in  many  localities  found  sufficient  for  from  160  to 
200  acres.  This  would  make  a  reduction  of  one-half  or 
more  in  the  cost  as  shown  in  Mr.  Kensit's  diagram. 

Under  such  conditions  as  we  have  outlined,  this  company 
is  furnishing  power  for  irrigation  pumping,  for  lifts  up  to 
and  exceeding  300  ft.,  at  a  limit  cost  economically  profitable 
to  the  fruit  grower,  and  yet  at  rates  profitable  to  the  com- 
pany. Arthur  Gunn, 
President  Wenatchee  Valley  Gas  &  Electric  Company. 

Wenatchee,  Wash. 
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Generators,    Motors   and   Transformers. 

Thrce-Phase  Direct-Current  Rectifier. — P.  Stein. — An 
illustrated  description  of  a  three-phase  direct-current  recti- 
fier built  by  the  Siemens-Schuckert  company  and  used  in  a 
fire-engine  house  in  Magdeburg  for  charging  automobile 
batteries  from  a  three-phase  supply  network.  The  rectifier 
has  a  rated  output  up  to  6  kva  and  gives  a  direct  current  of 
50  amp  at  from  80  volts  to  130  volts  suitable  for  the 
charging  of  from  40  cells  to  44  cells.  As  shown  below, 
the  rectifier  consists  of  a  transformer  Q  and  a  commutator 
K  driven  by  the  synchronous  motor  M.  The  transformer 
is  an  ordinary  three-phase  unit.  By  means  of  the  switch  Z 
it  is  possible  to  add  to  or  take  off  some  primary  turns  for 
the  sake  of  regulating  the  secondary  voltage.     The  second- 


Three-Fhase    Direct-Current     Rectifier. 

ary  winding  of  the  transformer  is  arranged  so  as  to  give 
twelve-phase  currents.  These  twelve-phase  currents  are  sup- 
plied through  twelve  slip-rings  to  the  conunutator  K,  which 
is  driven  by  the  self-starting  synchronous  motor  M,  the 
stator  winding  of  which  is  connected  to  the  three-phase  net- 
work. It  has  four  poles,  and  hence  for  a  frequency  of  50 
cycles  it  makes  1500  r.p.m.  Consequently  the  commutator 
has  2X12  segments,  of  which  two  opposite  ones  are  always 
connected  together.  The  carbon  brushes  sliding  on  the  com- 
mutator are  displaced  by  90  deg.  By  means  of  the  controller 
G  the  different  connections  in  starting,  etc.,  are  made.  For 
position  0  the  machine  is  at  rest  and  all  circuits  are  inter- 
rupted ;  for  position  i  the  synchronous  motor  is  connected  to 
the  three-phase  network  and  begins  to  run ;  with  position  2 
the  primary  winding  of  the  transformer  is  connected  to  the 
network,  and  so  on.  The  efficiency  of  the  rectifier  is  from 
85  to  90  per  cent,  and  hence  is  much  higher  than  that  of  a 
motor-generator. — Elek.  Zeit.,  Jan  18. 

Design  of  Transformers. — E.  G.  Reed. — An  article  giving 
some  general  notes  on  the  life  of  transformers,  perform- 
ance, convenience  in  operation,  materials  used,  and  the  pro- 
portioning of  the  design.  For  minimum  cost  the  length  of 
mean  turn  of  both  the  iron  and  the  copper  elements  should 
be  a  minimum  for  a  given  area  of  their  sections.  Small 
high-voltage  transformers  should  be  of  the  core  type,  and 


large  low-voltage  transformers  should  be  of  the  shell  type. 
There  is  a  limit  to  the  cheapness  of  a  transformer  for  a 
given  rating,  since  the  copper  cannot  be  operated  beyond  a 
certain  current  density  and  the  iron  cannot  be  operated 
beyond  a  certain  magnetic  density  because  of  saturation  of 
the  iron.  The  iron  should  run  at  not  more  than  12,000  lines 
per  sq.  cm,  so  as  to  keep  below  the  knee  of  the  saturation 
curve.  Hence  the  problem  is  to  design  a  transformer  for  a 
minimum  cost  with  fixed  densities.  Now,  with  the  rating, 
frequency,  space  factor  and  copper  and  magnetic  densities 
fixed,  the  product  of  the  area  of  the  winding  section  and 
area  of  magnetic-circuit  section  becomes  fixed.  Instead  of 
designing  a  transformer  for  minimum  cost  it  may  be  desired 
to  design  it  for  minimum  loss.  The  two  designs  would  be 
identical  when  the  ratio  of  the  costs  per  pound  of  iron  and 
copper  was  equal  to  the  ratio  of  the  watts  per  pound  for 
each.  For  a  given  transformer  frame,  in  order  to  make 
the  sum  of  the  losses  a  minimum,  the  ratio  of  the  iron  loss 
to  the  copper  loss  must  be  2  to  1.7. — Elec.  Journal,  January. 

Synchronous  and  N  on-Synchronous  Reactance. — J. 
Rezelman. — The  conclusion  of  another  article  in  his  long 
serial  on  this  subject.  This  article  deals  with  a  four-pole 
turbo-alternator  the  reactance  of  which  is  not  constant  but 
depends  upon  the  relative  position  of  the  rotor  and  stator 
coils.  The  effect  of  the  squirrel-cage  winding  formed  by 
the  brass  wedges  and  bronze  winding  covers  is  investigated 
for  various  conditions. — Lond.  Electrician,  Jan.   19. 

Single-Phase  Repulsion  Motor. — T.  F.  Wall. — A  com- 
plete reproduction  of  his  highly  mathematical  paper  which 
was  presented  at  the  last  meeting  of  the  British  Associa- 
tion giving  a  theory  of  the  single-phase  repulsion  motor 
with  the  results  of  tests  confirming  the  theory. — Lond. 
Ending,  Jan.  19. 

Insulation  of  Coils. — K.  Perlevvitz. — An  English  trans- 
lation of  his  German  paper  abstracted  some  time  ago  in 
the  Digest  on  the  process  of  Emil  Haefely  for  insulating 
the  coils'  of  high-tension  machines. — Lond.  Electrician. 
Jan.  19. 

Transient  Phenomena. — L.  Dreyfus. — A  highly  mathe- 
matical paper  on  transient  phenomena  in  machines  with 
symmetrical  polyphase  systems  in  stator  and  rotor. — Elek. 
u.  Masch.  (Vienna),  Jan.  14. 

Lamps  and  Lighting. 

Comparative  Cost  of  Lighting. — Comparative  figures  on 
liie  cost  of  lighting  with  incandescent  and  arc  lamps.  The 
cost  of  the  electrical  energy,  but  not  the  cost  of  the  lamps, 
etc.,  is  compared.  For  carbon-filament  lamps  a  consump- 
tion of  3.5  watts  per  cp  is  assumed;  for  metallic-filament 
lamps  1.2  watts  per  cp;  for  inclosed  arc  lamps  a  consump- 
tion of  550  watts  by  a  650-cp  lamp  is  assumed.  The  follow- 
ing figures  are  given  for  flame  and  open  arcs:  Open  12-amp 
arc,  1000  cp,  660  watts,  cost  of  electrodes  0.27  cent  per 
hour;  12-amp  flame  arc,  3000  cp,  600  watts,  cost  of  elec- 
trodes 0.55  cent  per  hour;  lo-amp  flame  arc,  2400  cp,  550 
watts,  cost  of  electrodes  0.5  cent  per  hour;  8-amp  flame  arc. 
1850  cp,  450  watts,  cost  of  electrodes  0.45  cent  per  hour. — 
Lond.  Elec.  Engineer,  Jan.  19. 

Tantalum. — H.  Pecheux. — A  French  Academy  paper  on 
the  resistivity  and  thermo-electricity  of  tantalum  filaments. 
There  are  quite  considerable  differences  in  the  resistivity  of 
samples  of  tantalum  obtained  from  the  same  source  of 
supply  due  to  small  contents  of  impurities.  The  electric 
resistivity  increases  with  the  purity  of  the  tantalum  fila- 
ment. The  principal  temperature  coefficient  also  increases 
with  the  purity  of  the  metal.  The  same  i.s  the  case  with  the 
thermoelectric  power. — Comptes  Rendus.  Dec.  4;  abstracted 
in  La  Lumiere  Elec.  Jan.  6. 
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UcfUTators  for  Car  Li^htin}^. — J.  1).  M()I<(;an.— A  paper 
read  bclorc  tlu-  ]iiriiiit)ghain  Section  uf  tlic  (Mritisli)  In- 
stitution of  IClcctrical  Mngineors.  The  author  describes 
the  various  generator  arrangements  tliat  liave  been  sug- 
gesteil  for  obtaining  a  practically  constant  voltage  for 
motor-vehicle  lighting.  He  classifies  them  as  (i)  elec- 
trically regulated  generators  and  (2)  mechanically  regu- 
lated generators.  The  latter  type  appears  to  be  the  more 
extensively  used  for  train  lighting.^I.ond.  lilvctricuin, 
Jan.  19. 

Color  Discruntiuilion  hy  Artificial  Li^ht.- — I  .  I..  Km  1111.. 
— A  paper  reail  before  the  Illuminating  l.Mgineering  Society 
in  London,  ihe  method  adopted  by  the  author  is  to  place 
a  number  of  different  colored  ribbons  side  by  side  and  to 
photograph  them  by  daylight  and  by  the  various  illuniinants. 
In  this  way  a  number  of  photographs  are  obtained  and 
can  be  compared  as  regards  depth  of  tone  for  each  color. 
The  results  of  tests  made  by  this  method  are  given  in  a 
table. — I.ond.  Electrician,  Jan.  19. 

Generation,  Transmission  and  Distribution. 

Lijtin^  Magnets. — I'..  1'fiffnek. — The  conclusion  of  his 
article  on  the  design  and  calculation  of  lifting  magnets. 
The  author  discusses  the  influence  of  the  conductivity  of 
the  magnet  wire  and  of  the  magnetic  reluctivity  of  the  mag- 
net core  and  finally  deals  with  lifting  magnets  with  movable 
poles.  Some  notes  are  added  on  the  heating  of  lifting 
magnets. — Elek.  Zeit.,  Jan.  18. 

Water  Poiver  Plant  in  Portugal. — C.  ue  Carvalho. — An 
illustrated  description  of  the  water-power  station  at  Serra 
da  Estrella,  in  Portugal.  There  are  two  500-hp  turbines 
driving  4000-volt,  50-cycle,  three-phase  alternators.  There 
are  two  transmission  lines  of  an  aggregate  length  of  50 
km  (30  miles). — L'Electricien,  Jan.  6. 

Installations,   Systems  and  Appliances. 

Battery  Substation  in  a  Mine. — G.  C.  Allingham. — An 
illustrated  description  of  the  battery  substation  at  the  Huck- 
nall  colliery.  It  is  an  example  of  direct-current  distribution 
in  a  colliery  combined  with  three-phase  transmission.  The 
direct  current  was  chosen  first  because  the  management 
preferred  direct-current  coal  cutters  and  second  because 
the  storage  battery  proved  an  effective  means  of  equalizing 
the  load. — Lond.  Elcc.  Review,  Jan.  19. 

Speed  Regulation  of  Three-Phase  Motors. — G.  Meyer. — 
The  conclusion  of  his  long  illustrated  article.  In  the 
present  instalment  the  author  discusses  such  methods  of 
speed  regulation  as  are  specially  suitable  for  large  motors 
and  in  which  an  auxiliary  machine  is  employed  as  in  the 
methods  of  Scherbius  and  Heyland. — La  Lumiere  Elec, 
Jan.  13. 

Precautions  Against  Fire. — A.  J.  Stubbs. — A  paper  on 
the  prevention  of  fire  in  British  post  office  buildings.  A 
description  is  given  of  the  rather  exceptional  hydrant  sys- 
tem at  the  General  Post  Office  in  London.  Mention  is 
made  of  the  great  development  of  the  use  of  automatic 
sprinklers,  which,  however,  do  not  appear  to  be  in  use  in 
any  post  office  buildings.  Finally  notes  are  given  on  fire- 
alarm  systems,  etc. — Lond.  Electrician,  Jan.  19. 

Panama  Canal. — J.  G.  Leigh. — The  first  part  of  an  illus- 
trated article  on  electricity  and  the  navigation  of  the 
Panama  Canal.  The  present  instalment  contains  notes  on 
the  proposed  equipment  of  the  new  generating  station  at 
^latun  and  on  the  electric  touring  locomotive  to  be  em- 
ployed at  the  locks. — Lond.  Elcc.  Engineer,  Jan.  12. 

Electrophysics  and   Magnetism. 

Magnetic  Fields  and  Metallic  Resistance. — C.  W.  Heaps. 
— An  investigation  on  the  change  of  resistance  which  dif- 
ferent metals  undergo  when  they  are  placed  in  a  magnetic 
field.  The  chief  results  of  the  author  are  as  follows :  The 
increase  of  resistance  of  iron  and  nickel  in  longitudinal 
magnetic  fields  approaches  a  maximum,  but  does  not  become 
less  after  reaching  the  maximum.     For  transverse  magnet- 


ization of  these  metals  there  is,  as  found  by  (jrumnach,  first 
an  increase  and  then  a  decrease  of  resistance  as  the  mag- 
netic field  increases.  l"'or  cadmium  the  increase  of  resist- 
ance in  both  longitudinal  and  transverse  fields  is  approxi- 
mately proportional  to  the  square  of  the  field  strength  as 
by  Urude's  theory.  The  transverse  effect  is  the  larger.  For 
the  Heusler  alloy  there  is  decrease  in  resistance  in  both 
longitudinal  and  transverse  fields,  and  for  large  fields  the 
change  is  proportional  to  the  field  strength.  In  the  case 
of  kiugitudinal  magnetization,  however,  the  effect  may  ap- 
proach a  maximum,  as  measurements  could  not  be  made  in 
fields  larger  than  10,000  c.g.s.  The  behavior  of  the  Heusler 
alloy  is  of  special  interest,  being  so  much  unlike  that  of 
the  other  metals.  With  the  exception  of  the  Kerr  effect, 
this  is  the  only  respect  in  which  its  magnetic  properties  are 
markedly  different  from  those  of  iron.  An  application  of 
these  results  to  the  electronic  theory  of  metallic  conduction 
is  rather  unsatisfactory.  According  to  this  theory  a  longi- 
tudinal field  should  produce  a  greater  effect  than  a  trans- 
verse field;  and  this  is  contrary  to  observed  facts. — Phil. 
Mag.,  December. 

Spectra  of  the  Electrodeless  Ring  Discharge. — H.  Don- 
aldson.— In  an  ordinary  discharge  tube  with  electrodes  the 
interpretation  of  the  differences  in  the  spectra  of  a  gas  in 
different  parts  of  the  tube  is  rendered  difficult  by  the 
separation  which  takes  place  between  the  positive  and  nega- 
tive ions.  The  author  thought  that  a  study  of  the  spectra 
of  gases  in  the  oscillatory  ring  discharge,  in  which  a  per- 
manent separation  between  the  ions  would  be  unlikely, 
might  afford  useful  information  concerning  the  dependence 
of  the  spectra  upon  the  strength  of  the  ionizing  field.  The 
experiments  made  by  the  author  clearly  indicate  a  de- 
pendence of  the  spectrum  of  a  gas  on  the  electric  field 
responsible  for  ionizing  the  gas.  In  most  cases  the  results 
support  those  obtained  previously  from  the  observations  of 
the  discharge  spectra  of  gases  in  tubes  with  metal  elec- 
trodes. The  ring  discharge  appears  to  be  a  somewhat  pow- 
erful method  of  examining  the  spectra  of  slightly  impure 
or  of  mixed  gases;  as  in  several  cases,  particularly  those 
of  argon  and  oxygen,  the  characteristic  spectra  of  the 
elements  have  appeared  at  stages  of  purity  at  which  they 
would  have  been  quite  absent  in  the  ordinary  vacuum-tube 
discharge. — Phil.  Mag.,  November. 

Spectra  in  Compound  Gases. — G.  Stead. — When  an  elec- 
tric discharge  is  passed  through  a  gas  at  low  pressures  the 
spectrum  of  the  glow  around  the  cathode  differs  from  that 
of  the  light  from  the  neighborhood  of  the  anode.  In  com- 
pound gases  the  spectra  which  appear  at  the  cathode  are 
due  to  atoms  which,  from  chemical  considerations,  must  be 
supposed  to  carry  a  positive  charge.  Similar  remarks  apply 
to  the  anode.  It  is  thought  that  the  principal  factors  which 
determine  the  differences  in  the  spectra  at  the  two  electrodes 
are,  first,  the  difference  in  temperature  and  electric  force 
at  the  two  poles,  and,  second,  the  electrochemical  character 
of  the  elements  concerned. — Phil.  Mag.,  November. 

Mobility  of  Positive  Ions  in  Gases  at  Loiv  Temperature. 
— G.  W.  Todd. — An  account  of  an  experimental  investiga- 
tion, the  chief  results  of  which  are  as  follows :  The  positive 
electricity  emitted  by  heated  aluminum  phosphate  forms 
ions  in  the  gas  present  identical  with  the  ions  produced  by 
X-rays,  showing  that  the  positive  particle,  whatever  it  is, 
which  is  emitted  from  the  salt  hands  over  the  charge  to 
the  gas  molecules  on  collision.  The  mobility  of  the  positive 
ion  is  inversely  proportional  to  the  pressure  of  the  gas  down 
to  a  certain  low  critical  pressure  approximately  proportional 
inversely  to  the  density  of  the  gas.  below  which  pressure 
the  mobility  increases  very  rapidly.  The  presence  of  water- 
vapor,  which  has  very  little  effect  on  the  mobility  of  the 
positive  ion  in  regions  where  the  inverse-pressure  law  holds, 
has  a  large  effect  when  the  pressure  is  below  that  region, 
making  the  mobility  less  than  that  required  by  the  inverse- 
pressure  law.  The  rapid  increase  in  the  mobility  at  very 
low  pressures  may  be  due  to  the  cluster  of  molecules  form- 
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ing  the  ion  breaking  up  into  a  less  complex  group,  or  it  may 
be  due  to  the  presence  of  a  positive  unit  which  exists  in  the 
free  state  for  a  short  time  at  low  pressures,  or  both  these 
possibilities  may  hold  good.  Calculating  the  mass  of  the 
ion  gives  numbers  indicating  that  the  ion  consists  at 
ordinary  pressures  usually  of  about  six  molecules,  and  in 
the  case  of  hydrogen  of  about  twelve,  round  the  positive 
charge,  'i'liesc  groups  l)real<  up  at  low  pressures,  giving  an 
increased  mobility.  In  the  cases  of  air  and  carbon  dioxide 
the  measurements  at  the  lowest  possible  pressures  sIkjw 
that  the  positive  charge  is  carried  by  something  less  than 
the  molecule  of  the  gas.  This  may  be  due  to  the  existence 
of  a  universal  positive  unit,  or  it  may  be  due  to  hydrogen 
which  the  platinum  probably  contained. — Phil.  Mag.. 
November. 

Electrostnctio)i. — E.  P.  Adams. — A  paper  in  which  the 
author  develops  formulas  for  some  important  cases  of  elec- 
trostriction,  particularly  those  involving  cylindrical  con- 
densers. The  cases  investigated  are  the  elongation  of  a 
cylindrical  condenser  with  adherent  armatures,  a  cylin- 
drical condenser  with  non-adherent  armatures,  and  the  in- 
crease in  internal  volume  of  a  charged  spherical  condenser. 
Finally  some  remarks  are  added  on  Wiillner's  and  Wien's 
experiments. — Phil.  Mag.,  December. 

Electrochemistry  and   Batteries. 

Migration  of  Ions. — Kalischer. — A  note  on  the  migra- 
tion of  ions  during  electrolysis.  In  several  scientific  books 
the  statement  is  made  that  if  the  anions  and  the  cations 
have  the  same  migration  velocity  there  will  be  no  concen- 
trative  changes  at  the  electrodes.  The  author  shows  that 
this  statement  is  wrong.  With  a  dissolving  anode  and 
the  same  amount  of  metal  being  deposited  on  the  cathode, 
there  would  be  no  concentration  changes  at  the  electrodes 
except  in  the  case  where  the  cation  alone  travels  while  the 
anion  remains  at  rest. — Elek.  Zeit.,  Jan.  18. 

Oxygen  in  Workshop. — A.  S.  Neumark. — The  author 
discussed  in  a  former  article  the  production  of  o.xygcn  from 
chlorate,  and  now  takes  up  the  production  of  oxygen  from 
bleaching  powder,  giving  practical  hints  for  workshop 
practice. — Met.  and  Chem.  Eng'ing,  February. 

Units,  Measurements  and  Instruments. 

Moving-Coil  Instruments  for  Alternating  Current. — 
GossEN. — A  paper  read  before  the  Berlin  Klectrical  Society 
on  a  new  moving-coil  instrument  for  direct  current  and 
alternating  current.  The  essential  feature  is  the  use  of  the 
standard  type  of  moving-coil  Weston  instrument  supplied 
with  direct  current.  The  direct  current  is  obtained  from 
two  points  of  a  Wheatstone  bridge,  the  branches  of  which 
are  made  of  thermo-elements,  the  bridge  being  supplied 
with  alternating  current  from  the  network  with  the  aid  of 
an  ordinary  shunt. — Elek.  Zeit.,  Jan.  18. 

Measurement  of  Slip. — Angermann. — An  illustrated  de- 
scription of  a  simple  apparatus  for  measuring  the  slip  of 
induction  motors  based  on  observing  the  vibration  of  the 
filament  in  a  carbon  lamp  supplied  with  alternating  current 
under  the  influence  of  a  constant  magnetic  field. — Elek. 
Zeit.,  Jan.  18. 

Telegraphy,  Telephony  and  Signals. 

Spark-Gap  Device. — A  note  on  a  recent  British  patent 
(No.  10,266,  Jan.  II,  1912)  of  E.  Bellini  and  A.  Tosi.  The 
spark  is  produced  in  an  annular  slit  formed  between  the 
ends  of  two  tubes,  flanged  or  otherwise,  and  arranged  end 
to  end  with  an  interval  between,  through  which  a  jet  of 
gas  directed  from  each  end  of  the  tubes  flows  out  and 
strikes  the  arc  at  right  angles  at  the  moment  it  issues  from 
the  tube.  By  this  means  it  is  claimed  that  the  efficiency  of 
the  transformation  of  energy  into  high-frequency  oscilla- 
tions is  increased. — Lond.  Elec.  Eng'ing,  Jan.  18. 

Electrolytic  Detectors  and  Interrupters. — J.  Rodet. — The 
author  first  compares  the  Ferrie  electrolytic  wave  detector 


and  the  Wehnelt  electrolytic  interrupter  and  points  out  the 
principal  analogies  which  exist  between  the  two  instru- 
ments. He  then  refers  to  the  modifications  of  the  Wehnelt 
interrupter  due  to  Simon  and  Caldwell  and  known  as  "h©le" 
interrupters  in  contradistinction  to  Wehnelt's  "point"  in- 
terrupter. The  author  cxi)resses  the  opinion  that  there  is 
essentially  a  difference  in  the  principle  on  which  the  point 
interrupter  and  the  hole  interrupter  operate.  He  describes 
an  electrolytic  hole  detector  for  electromagnetic  waves 
which  he  has  constructed  and  used  on  the  JCiffel  tower  in 
comparison  with  the  I""crrie  electrolytic  detector.  With  this 
electrolytic  hole  detector  he  could  not  obtain  as  good  re- 
sults in  any  respect  as  with  Ferrie's  point  detector.  He 
concludes  that  this  proves  that  his  hole  interrupter  acts  on 
a  different  principle  from  the  point  interrupter. — L'Elec- 
tricien,  Jan.  6. 

Relay. — J.  Zelisko. — Mechanical  details  of  a  new  design 
of  a  moving-coil  relay  for  telegraphic  purposes. — Elek.  u. 
Masch.  (Vienna),  Jan.  14. 

Efficiency  of  Telephone  Exchanges. — Dyrhauge. — An 
article  in  which  the  author  criticises  some  points  in  a 
recent  paper  by  Stier  on  the  commercial  efficiency  of  auto- 
matic, semi-automatic  and  manual  systems.  To  judge  con- 
cerning the  relative  value  of  different  systems  a  unit  of 
measure  of  the  work  of  the  telephone  operator  has  been 
introduced  in  Copenhagen.  This  measure  is  a  pure  figure, 
namely  the  fraction  of  the  time  during  which  the  operator 
is  actually  working,  either  speaking  or  making  manual  con- 
nections. This  figure  gives  not  only  an  estimate  of  the 
value  of  different  systems  but  also  the  managing  efficiency 
of  the  superintendent  of  the  exchange. — Elek.  Zeit..  Jan.  18. 


Book  Reviews. 

Electric  Railway  Engineering.  By  C.  Francis  Harding, 
E.E.  New  York :  McGraw-Hill  Book  Company.  332 
pages,  138  illus.,  37  tables.  Price,  $3  net. 
This  work,  though  employing  only  elementary  mathe- 
matics, forms  an  excellent  textbook  for  the  use  of  engi- 
neering students  of  electric  railways.  The  book  is  system- 
atically prepared  so  as  to  collect  into  one  volume  a  large 
number  of  facts  and  data  hitherto  found  scattered  in  a 
number  of  treatises,  papers  and  articles  of  the  technical 
press.  The  work  is  divided  into  four  parts,  namely,  the 
principles  of  train  operation,  power  generation  and  dis- 
tribution, equipment  and  types  of  systems.  The  descriptive 
matter  is  clear  and  logically  presented  for  teaching,  and 
the  diagrams  and  illustrations  are  good.  Graphic  methods 
are  largely  relied  upon  for  the  presentation  of  quantitative 
relations.  A  short  history  of  the  electric  railroad  is  given 
in  the  first  ten  pages.  The  book  will  be  of  use  to  technical 
colleges  in  electric  railway  courses  and  to  students  of 
electric  railroading  generally. 


Goon    Engineering    Literature.      By    Harwood    Frost. 

Chicago.   111.:      Chicago   Book    Company.     404   pages. 

Price,  $1. 
A  useful  elementary  textbook  intended  for  the  guidance 
of  engineers  who  desire  to  write  but  who  would  be  benefited 
by  information  as  to  how  their  writing  should  be  done. 
There  is  a  popular  impression  among  literary  and  business 
men  that  no  class  of  highly  trained  specialists  express  what 
they  know  less  effectively  than  engineers.  This  impression 
is  perhaps  justifiable  with  reference  to  engineers  as  a  body, 
although  there  are  numerous  exceptions  to  the  rule.  This 
book  attempts  to  remove  the  occasion  for  such  a  criticism, 
and  the  frequent  references  to  "engineering  English,"  by 
giving  to  the  engineer  in  readily  available  and  interpretable 
form  information  as  to  what  constitutes  good  literary  ex- 
pression in  engineering.  It  deserves  to  be  read  widely  by 
a  large  class  of  engineering  literary  aspirants. 
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FORT  WAYNE  SALESMEN  IN  CONFERENCE. 

About  twenty-two  of  tlic  salesmen  of  tlic  l-'ort  VVayiic 
Electric  Works  in  the  territory  covered  by  the  Chicago 
office  attended  the  annual  conference  at  the  Hotel  Sherman, 
Chicago,  on  Jan.  30  and  31  and  Feb.  i.  Messrs.  Serva, 
Behan,  Webber  and  Wagner  were  in  attendance  from  the 
home  otVice  at  I-'ort  Wayne,  Ind.,  and  Mr.  A.  L.  Pond,  the 
(uanager  of  the  Chicago  oflice,  was  master  of  ceremonies. 
The  meeting  was  a  satisfactory  one  in  every  respect. 


A^DEFENSE  OF  THE  ELECTRICAL  JOBBER. 

Mr.  T.  C.  Ringgold,  general  sales  manager  of  the  Central 
Electric  Company  of  Chicago,  has  written  a  letter  to  the 
Chicago  Daily  Tribune,  which  was  published  in  that  news- 
paper on  Feb.  3  under  the  title  "Unfair  Attacks  on  Jobbers." 
By  some  typographical  mischance  the  letter  was  attributed 
to  the  "general  sales  manager  General  Electric  Company," 
whereas  the  Central  Electric  Company  was  meant. 

In  the  electrical-supply  business,  according  to  Mr.  Ring- 
gold, the  jobbing  house  is  an  undeniable  necessity.  "There 
are  assembled  in  jobbers'  warehouses,"  he  says,  "the  thou- 
sands of  items  made  by  almost  as  many  factories,  and  with- 
out these  warehouses,  from  which  may  be  shipped  complete 
miscellaneous  orders,  including  all  of  the  material  required 
for  electrical  installation,  the  cost  to  the  consumer  for  elec- 
trical material  and  equipment  would  be  increased  to  a  great 
extent."  The  waiter  goes  on  to  declare  that  without  the 
middleman  in  the  electrical  supply  business  the  consumer 
would  have  to  pay  to  each  manufacturer  a  greater  profit  to 
cover  the  expense  of  selling  and  distributing  goods.  This 
expense  the  jobber  now  assumes.  Furthermore,  there  would 
be  the  additional  expense  attendant  upon  ordering  many 
items  from  many  points,  with  transportation  charges,  cart- 
age, delays  and  the  difficulty  of  returning  goods  for  ex- 
change or  credit. 

Perhapj  the  middleman  for  the  distribution  of  some  goods 
is  unnecessary,  but  Mr.  Ringgold  contends  that  so  far  as 
the  building  trades  and  the  electrical  jobbers  are  concerned 
it  is  ridiculous  to  endeavor  to  eliminate  the  middleman,  as 
he  performs  a  legitimate  economic  function.  Criticism  of 
the  electrical  jobber  is  therefore  uncalled  for  and  unwise. 


HIGH  ENERGY  OUTPUT  OF  NEW  ELECTRIC 
STORAGE  RANGE. 


Some  interesting  results  of  rapid  heat  delivery  have 
been  obtained  during  recent  factory  tests  of  the  new 
Stanley  electric  range,  to  which  references  have  been 
made  in  these  columns  in  connection  with  the  continuously 
connected  ovens  and  ranges  in  use  at  Cleveland.  This 
new  storage  range,  as  already  explained,  comprises  a  500- 
watt  heating  element  in  a  large  heat-storage  casting,  the 
whole  being  highly  insulated  against  radiation  and  conduc- 
tion losses.  The  range  takes  500  w^atts  continuously,  stor- 
ing this  energy  in  the  form  of  heat  until  needed.  For 
frying,  the  hot  casting  can  be  raised  to  the  surface  of  the 
range,  where  it  is  drawn  upon  for  heat  outputs  eight  or 
ten  times  the  rate  of  energy  input.  On  test  the  storage 
range  has  heated  four  quarts  of  water  through  40  deg.  in 
six  minutes.  The  ordinary  gas  stove  would  require  eighteen 
minutes  and  an  electric  disk  stove  twentv-two  minutes  to 


do  the  .same  w<jrk.  To  lu-at  the  water  at  the  rate  above 
stated  f(jr  the  storage  range  involves  an  energy  output  at 
the  rate  of  4  kw,  although  the  contimious  demand  of  the 
heater  is  but  500  watts. 


FLEXIBLE  WOVEN  CONDUIT. 


The  Tubular  Woven  h'abric  Company,  Pawtucket,  R.  1., 
has  recently  put  on  the  market  a  non-metallic  flexible 
woven  conduit  called  "Duraduct."  The  principle  embodied 
in  the  construction  is  stated  to  be  entirely  new.  The  wall 
of  the  tubular  fabric  is  built  up  of  an  outer  surface  of 
woven  cotton,  an  intermediate  layer  of  hard-twisted  in- 
sulating paper  and  a  woven  cotton  interior  surface,  these 
three  layers  being  interwoven  and  forming  a  single  wall 
structure,  stated  to  be  inseparable,  non-collapsible  and  inde- . 
structible. 

It  is  claimed  that  kinking,  looping,  flattening  or  twist- 
ing the  fabric  even  in  cold  temperatures  does  not  affect 
the  interior,  for  when  straightened  the  inside  diameter 
remains  the  same  with  absolutely  no  blisters  or  obstructions 
for  the  wire.  The  weave  is  such  as  to  possess  extreme 
flexibility,  together  with  great  tensile  strength  and  non- 
abrasive  qualities,  and  is  peculiarly  adapted  for  holding 
the  compounds  that  make  it  both  flame-proof  and  moisture- 
proof.  The  interior  surface  is  stated  to  be  of  unique  design, 
providing  a  rounded  point  contact  which  allows  the  wires 
to  slide  over  with  much  less  friction  than  over  a  fiat  or 
line  contact.  The  conduit  is  manufactured,  inspected  and 
labeled  under  the  supervision  of  the  Underwriters'  Lab- 
oratories, Inc. 


SWITCHBOARDS  FOR  SMALL  PLANTS. 


In  small  isolated  plants  and  central  stations  it  is  de- 
sirable to  keep  the  initial  investment  low  and  yet  provide 
good  service  to  customers.  With  the  purpose  of  meeting 
this  condition  the  General  Electric 
Company  has  developed  and  placed 
on  the  market  a  complete  line  of 
small  switchboards  ranging  in 
capacity  from  i  kw  at  125  volts  to 
200  kw  at  250  volts.  These  switch- 
boards are  provided  with  a  high- 
grade  equipment  and  yet  are  com- 
paratively  low-priced. 

The  panels  are  made  of  dull 
black  marine-finished  slate,  and  are 
furnished  with  the  necessary  cop- 
per connections  between  buses, 
switches  and  also  circuit-breakers, 
when  the  latter  are  supplied,  to- 
gether with  the  wiring  on  the  back 
of  the  board.  The  instruments 
have  dull  black  finish  and  the  cur- 
rent-carrying parts  on  the  front  of 
the  panels  are  polished  and  lac- 
quered. 

A    complete    supporting    frame- 
work   with    necessary    fittings     is 
furnished    with    each    panel,     the 
small  panels  for  wall  mounting  be- 
ing   provided    with    malleable-iron 
supports,  while  the  panels  which  are  intended  for  installa- 
tion  on  the  floor  of  the  building  are   provided   with   pipe 
supports. 


Direct-Current    Com- 
bination    Generator 
and  Feeder  Panel. 
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AUTO-TRANSFORMER  FOR    METALLIC-FILAMENT 
LAMPS. 


In  the  accompanying  illustration  is  shown  an  auto-trans- 
former specially  designed  for  reducing  the  emf  from  the 
supply-circuit  value  to  a  lower  value  better  suited  for 
metallic-filament  lamps.  It  is  claimed  that  the  cost  of  the 
low-voltage   lamps   with   the   transformer   is   less   than   the 


Auto-Transformer  for  Metallic- Filament  Lamps. 

cost  of  high-voltage  lamps  for  the  same  service,  while  the 
performance  of  the  former  lamps  is  much  better  than  that 
of  the  latter  and  the  cost  of  renewals  is  much  less.  The 
core  and  windings  of  the  auto-transformer  are  completely 
inclosed  in  a  cast-iron  case,  through  which  the  circuit  wires 
are  led  to  a  porcelain  terminal  block  which  is  so  arranged 
that  no  "live"  parts  are  exposed.  The  transformer  here 
described  and  illustrated  has  been  placed  on  the  market 
by  the  Armorduct  Manufacturing  Company,  Ltd.,  Farring- 
don  Avenue,  London,  England. 


TINNED  BRASS  TUBES  FOR  INTERIOR  CONDUIT. 


Interest  in  conduit  wiring  must  oftentimes  center  in  the 
question  of  condensation.  This  is,  of  course,  mainly  the 
result  of  unequal  temperatures  existing  between  the  inside 
and  the  outside  of  the  tube.  Methods  of  overcoming  this 
trouble  in  steel  and  iron  conduits  are  many,  but  practically 
all  seriously  affect  the  watertightness  of  the  system.  The 
precaution  often  taken  is  to  make  a  bend  in  the  conduit  at 
the  foot  of  vertical  runs  and  drill  a  hole  at  this  point;  in 
horizontal  runs  the  tubes  are  installed  with  a  slight  incline 
and  a  hole  drilled  at  the  lowest  point.  Such  precautions 
are  taken  to  enable  the  condensed  moisture  in  the  conduit 
to  drain  off,  but  the  holes  are  a  very  doubtful  remedy, 
inasmuch  as  they  open  the  road  to  another  trouble,  "breath- 
ing," that  is,  the  circulation  of  air  in  the  tubes  due  to 
changes  in  temperature.  While  this  is  an  advantage  in  dry 
situations  and  climates,  it  is  quite  the  reverse  in  a  humid 
atmosphere  and  is  in  the  case  of  laundries,  breweries  and 
similar  localities  the  means  of  introducing  further  moisture 
into  the  tubes.  The  total  elimination  of  condensation  is, 
however,  remarkably  simple  if  in  the  place  of  iron  or  steel 
conduit  tinned  brass  tubes  manufactured  under  the  Kalkos 
system  patents  be  installed.  Kalkos  tubes  arc  manufactured 
from  a  special  composition  of  brass,  heavily  coated  with  tin 
inside  and  out  by  immersion.  The  material  being  an  excep- 
tionally good  conductor  of  heat,  the  temperature  inside  the 
tube  adapts  itself  quickly  to  that  of  the  atmosphere  and 
no  condensation  takes  place.  Unlike  the  ordinary  commer- 
cial brass  tubes,  the  Kalkos  tubes  are  easily  bent  cold  with- 
out buckling,  are  rigid  throughout  their  length  and  will  not 
corrode.  They  have  been  used  with  succ-ess  abroad  in  a 
great  many  places  where  steel  conduit  has  not  proved  satis- 
factory.    The  special  means  of  connecting  lengths  of  tubes 


together — that  is,  by  soldering — gives  a  perfect  grip  joint 
having  a  conductivity  even  greater  than  that  of  the  tubes 
themselves,  and  the  installation  is  both  watertight  and  air- 
tight. Moreover,  the  manufacturers  guarantee  to  replace 
wires  failing  through  condensation.  The  tinned  brass  tubes 
described  are  manufactured  by  the  Sun  Electrical  Com- 
pany, Ltd.,  118  and  120  Charing  Cross  Road,  London, 
W.C,  England. 


STORAGE    BATTERY   ELECTRIC-VEHICLE 
BANQUET. 


The  annual  banquet  given  by  the  Electric  Storage  Bat- 
tery Company,  of  Philadelphia,  to  electric-vehicle  manu- 
facturers was  held  at  the  Blackstone  Hotel,  Michigan 
Boulevard,  Chicago,  on  the  evening  of  Feb.  i.  Representa- 
tives of  the  following  electric-vehicle  manufacturers  were 
present:  Argo  Electric  Vehicle  Company,  Atlantic  Vehicle 
Company,  Baker  Motor  Vehicle  Company,  Borland-Grannis 
Company,  Broc  Electric  Vehicle  Company,  Champion 
Wagon  Company,  Columbia  Motor  Car  Company,  Columbus 
Buggy  Company,  Commercial  Truck  Company  of  America, 
Couple  Gear  Freight  Wheel  Company,  Dayton  Electric  Car 
Company,  General  Motors  Truck  Company,  General  Vehi- 
cle Company,  Grinnell  Electric  Car  Company,  Hupp  Corpo- 
ration, Joliet  Auto  Truck  Company,  Kentucky  Wagon  Man- 
ufacturing Company,  C.  P.  Kimball  &  Company,  Ohio  Elec- 
tric Car  Company,  Phipps  Electric  Auto  Company,  Ranch  & 
Lang  Carriage  Company,  Standard  Electric  Car  Company, 
Studebaker  Automobile  Company,  the  Waverley  Company, 
Walker  Vehicle  Company,  Ward  Motor  Vehicle  Company, 
and  Woods  Motor  Vehicle  Company. 

Representatives  attended  also  from  the  Commonwealth 
Edison  Company,  of  Chicago;  the  Union  Electric  Light  & 
Power  Company,  of  St.  Louis;  The  Milwaukee  Electric 
Railway  &  Light  Company,  the  New  York  Transportation 
Company  and  the  Empire  State  General  Vehicle  Company, 
Among  other  invited  guests  of  the  Battery  company  were 
Messrs.  Hayden  Eames,  W.  H.  Blood,  Jr.,  A.  L.  Salt  and 
William  P.  Kennedy.  The  Battery  company  was  repre- 
sented by  its  president,   Mr.   Herbert   Lloyd;   Mr.   Charles 
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"Load"  Curve  of  the  Storage-Battery  Electric- Vehicle  Banquet. 

Blizard,    third    vice-president,    and    the    managers    of    the 
sales  offices  at  Chicago,  St.  Louis,  Cleveland  and  Detroit. 

A  unique  souvenir  of  the  dinner  was  the  menu,  the  covers 
being  separators  such  as  are  used  in  vehicle  batteries.  The 
title-page  was  well  conceived,  the  main  feature  being  an 
illustration  of  an  arch,  the  keystone  containing  the  name 
of  the  host  and  the  stones  of  the  supporting  sides  the  names 
of  the  guests.  The  menu  itself,  in  the  form  of  a  blueprint 
of  a  load  curve,  was  of  unusual  interest  to  the  diners.  A 
reproduction  of  this  is  given  herewith. 
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NEW  CRANE  CONTROLLER. 


Tile  wt'll-kiiowii  "j^riinlstoiu'"  type  ul  cuiilrollcr  used  cx- 
teiisivt'lv  in  connection  willi  dircct-cnrrcnt  motors  opcratinj; 
cranes,  hoists,  stcol-inill  machinery,  etc.,  lias  recently  nnder- 
gonc  a  rctinement  which  will  still  further  increase  its  value 
by  siniplifvinj;  its  construction  and  iucreasinj^  its  durability. 
As  shown  in  the  accompanying  illustration,  the  controller 


Crane    Controller. 


consists  essentially  of  a  cast-iron  frame  on  which  is  mounted 
a  stationary  disk  carrying  the  contact  pieces  and  cross  con- 
nections. Pivoted  to  the  center  of  the  disk  is  the  switch 
arm  with  four  brush  holders.  The  resistors  can  be  mounted 
either  on  the  frame  or  separately. 

As  a  result  of  a  series  of  experiments  the  Westinghouse 
Electric  &  Manufacturing  Company  has  recently  placed  on 
the  market  controllers  of  this  type,  in  which  the  disk  is 
made  of  concrete  instead  of  stone.  By  a  special  treatment 
the  concrete  disk  is  made  a  thorough  non-conductor  and 
at  the  same  time  moisture-resisting.  The  use  of  concrete 
permits  the  cross-connections  between  the  segments  to  be 
made  within  the  body  of  the  disk,  thereby  giving  the  disk 
a  reinforced-concrete  construction  and  at  the  same  time 
producing  a  more  compact  piece  of  apparatus.  The  con- 
crete disk,  with  its  self-contained  cross-connections,  also 
gives  the  controller  a  neater  appearance  than  the  older  type. 


ELECTRICAL  DISTRIBUTION  FOR  AGRICULTURAL 
PURPOSES. 


In  the  accompanying  illustrations  are  shown  stationary 
and  portable  transformer  installations  as  used  in  Germany 
for  receiving  energy  from  transmission  lines  and  distrib- 
uting it  as  needed  in  rural  communities  for  agricultural 
purposes.  Installations  of  the  form  shown  in  Fig.  i,  where 
the  transformers  are  placed  in  brick  cabins,  are  used  to 
deliver  energy  to  villages  and  large  farms.  The  portable 
types  of  equipment  are  so  arranged  that  they  may  be 
joined  to  the  transmission  lines  at  a  large  number  of  loca- 
tions to  deliver  energy  for  threshing  and  plowing. 

A  prominent  example  of  rural  electrical  distribution  is 
that  in  north  Germany,  where  two  hydroelectric  gener- 
ating stations  are  operated  in  parallel  to  supply  energy  over 
transmission  lines  to  three  main  transformer  stations,  from 
which  it  is  distributed  to  152  villages  and  farms.  The 
larger  of  the  two  generating  stations  is  near  Borkendorf. 


It  contains  three  740  kva  generat<jrs  driven  by  water  tur- 
l)ines  operating  under  a  head  of  16  ft.  The  smaller  gen- 
erating station,  which  is  iie.ir  .Steiiibusch,  has  an  output 
r.iting  of  1400  hp,  a  i)art  of  which  is  used  for  manufactur- 
ing c.irlnde.     There  are  two  700-lip  turbines  o|)crating  un- 


Fig.    1 — stationary    Transformer    Station. 

der  a  head  of  24  ft.  The  energy  from  these  stations  is 
transmitted  at  15,000  volts  over  three-phase  aerial  lines  to 
the  three  distributing  points,  Flatow,  Deutsch  Krone  and 
Arnswalde.  From  the  first  named  distributing  lines  108 
miles  in  length  extend  to  forty-three  transformer  stations; 
from  the  second  the  distributing  circuits,  200  miles  long, 
reach  100  transformer  stations;  from  the  last  named  the 
circuits  are  125  miles  in  length  and  reach  fifty  transformer 
stations. 

The   apparatus    for   the   above-mentioned    rural    systems 


Fig.  2 — Portable  Transformer  Station. 

has  been  supplied  by  the  Allgemeine  Elektricitats  Gesell- 
schaft,  Berlin,  Germany.  This  firm  has  also  supplied  appa- 
ratus for  similar  equipments  in  central  and  south  Germany. 
The  most  extensive  of  these  plants  will  supply  energy  to 
170  villages  and  farms  over  250  miles  of  transmission  lines. 
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LAMP  BRACKETS  WITH  UNIVERSAL   JOINTS. 


The  McCrosky  Reamer  Company,  Meadvillc,  I'a.,  niami- 
factures  a  line  of  universal  lamp  brackets  by  means  of 
which  instant  and  correct  light  adjustment  can  be  readily 
obtained.      One    form    of    bracket    is    illustrated    herewith. 


Lamp   Bracket  with   Universal  Joints. 

The  universal  joint  consists  of  friction  disks  so  arranged 
as  to  give  both  horizontal  and  vertical  movements.  Be- 
tween each  pair  of  disks  is  a  friction  washer,  and  the 
amount  of  friction  is  regulated  by  screws  and  lock-nuts 
which  maintain  the  friction  uniform  at  any  desired  tension. 
The  arms  of  the  brackets  are  of  steel  and  the  disks  are  of 
malleable  iron  machined  to  a  perfect  bearing  on  the  friction 
washers  between  them.  The  brackets,  which  are  finished 
in  aluminum,  are  30  in.  long,  thus  giving  a  total  range  of 
5  ft.,  and  they  may  be  attached  anywhere  by  means  of 
screws  sent  with  each  bracket. 


CHICAGO  COMMERCIAL  VEHICLE  EXHIBITION. 


Following  the  earlier  exhibition  of  pleasure  cars  in  the 
Coliseum  and  Armory,  Chicago,  the  conmiercial  motor- 
vehicle  show  opened  Feb.  5  in  the  same  buildings  and  con- 
tinued during  all  the  week  just  closing.  Of  the  seventy 
manufacturers  of  power  wagons  and  trucks  exhibiting, 
hardly  one  in  ten  displayed  electric  vehicles,  but  the  con- 
versation in  the  buildings  indicated  that  the  battery-driven 
wagons  occupied  a  far  larger  share  of  public  attention  and 
interest  than  these  relative  numbers  might  indicate.  Elec- 
tric trucks  for  all  purposes  and  requirements  were  shown, 
from  the  huge  6-ton.  juggernauts  to  the  light  700-lb.  corner- 
tradesman's  delivery  carts.  One  looked  in  vain,  however, 
here  as  at  former  shows,  for  the  cheap  light  electric  delivery 
wagon,  costing  not  over  $700  or  $800.  which  will  fit  the 
needs  and  also  the  purse  of  the  average  small  business  man 
who  now  relies  on  a  one-horse  wagon.  Quick  to  recognize 
this  field,  the  gasoline-machine  makers  have  met  the  de- 
mand within  the  price  limits  specified,  but  it  seems  that  the 
specifications  cannot  yet  be  filled  by  an  electric  car. 

The  Anderson  Electric  Car  Company,  Detroit.  Mich., 
displayed  several  i-ton  and  2-ton  delivery  wagons  operated 
by  the  Edison  nickel-iron  battery.  The  stripped  body  of  a 
larger  truck  near  by  also  presented  an  interesting  opportu- 
nity to  inspect  the  rigorous  simjjlicity  of  modern  electric- 
vehicle  construction. 

The  Baker  Motor  Vehicle  Company,  Cleveland,  Ohio, 
exhibited  in  the  main  hall  of  the  Coliseum.  This  company 
has  developed  its  chassis  with  underslung  battery  and  chain 
drive  to  applications  in  light  delivery  wagons. 

The  General  Motors  Company,  Detroit.  Mich.,  exhibited 


both  electric  and  gasoline  trucks  at  its  booth,  main  floor. 
This  company  takes  the  view  that  each  form  of  motive 
power  has  its  special  applications,  and  offers  purchasers 
unbiased  advice  based  upon  their  individual  needs. 

The  General  Vehicle  Company,  Long  Island  City,  N.  Y., 
displayed  its  750-lb.  wagon,  looo-lb.  truck,  2000-lb.  truck 
and  3V2-ton  truck.  The  entire  line  is  characterized  by  its 
suspended  battery  boxes  and  chain  drive  from  a  single 
motor,  simplifying  considerably  the  number  of  parts. 

The  Landscn  Company,  Newark,  N.  J.,  showed  its  2-ton 
and  3-ton  trucks,  with  pressed-steel  frames  and  underslung 
Edison  nickel-iron  battery.  The  wheel  drive  is  through 
double  chains  from  a  self-aligning  countershaft  driven  by 
a  single  chain  from  the  motor. 

The  M.  &  P.  Electric  Vehicle  Company,  Detroit,  Mich., 
introduced  its  new  light  delivery  cars  built  in  looo-lb.  sizes 
with  either  closed  or  express  bodies.  Battery  and  motor 
are  suspended  beneath  the  body,  whose  framing  is  of  3-in. 
steel  channels.  Westinghouse  continuous-tongue  control 
and  Westinghouse  motors  are  used.  Twenty-four  Gould 
lead  cells  comprise  the  battery  equipment.  Ball  bearings 
carry  the  live  jackshaft,  while  the  axles  are  supported  on 
"New  Departure"  bearings. 

The  Walker  Vehicle  Company,  Chicago,  displayed  two 
13/^-ton  wagons  and  a  light-truck  chassis.  These  wagons 
are  notable  for  their  hollow  steel  wheels  inside  of  which 
run  twin  free  sprockets  on  the  annular  racks  supported  by 
the  inner  rims.  A  model  in  motion  illustrated  this  action. 
The  Walker  motor  casing  when  opened  brings  with  it  two 
field  pieces  and  a  pair  of  brushes,  leaving  the  armature 
wholly  exposed  for  inspection  or  removal. 

The  Waverley  Company.  Indianapolis.  Ind.,  had  on  ex- 
hibition both  its  light  and  heavy  delivery  wagons.  A  fea- 
ture of  the  Waverley  drive,  aptly  illustrated  by  a  model 
which  interested  visitors  to  the  booth,  is  its  drive  through 
a  slender  high-speed  shaft  paralleling  the  rear  shaft,  with 
which  it  is  connected  by  herringbone  gears. 

Among  the  electrical  exhibitors  and  the  exhibits  shown 
in  this  way  were  the  following :  Hartford  Suspension  Com- 
pany, Jersey  City,  N.  J. — Electric  self-starter.  12-volt  stor- 
age-battery, cranking  motor  and  charging  generator  two 
separate  machines.  Atwater-Kent  Manufacturing  Works, 
Philadelphia.  Pittsfield  Spark  Coil  Company.  Pittsfield, 
Mass. — Magnetos.  Connecticut  Telephone  &  Electric  Com- 
pany, Meriden,  Conn. — Spark  coils,  magnetos.  Warner  In- 
strument Company,  Beloit,  Wis. — Speedometers.  A.  R. 
Mosler  Company,  New  York— Spark  plugs.  U.  S.  Lighting 
&  Heating  Company.  New  York — Car-lighting  systems. 
Kokomo  Electric  Company,  Kokomo,  Ind. — Magnetos  and 
spark  coils.  National  Carbon  Company.  Cleveland,  Ohio — 
Dry  batteries.  Badger  Brass  Company.  Kenosha,  Wis. — 
Electric  headlamps.  Edmunds  &  Jones  Manufacturing 
Company.  Detroit,  Mich.  Gray  &  Davis.  Boston.  Mass. — 
Lighting  systems  and  lamps.  Electric  Storage  Battery 
Company,  Philadelphia,  Pa. — Storage  batteries.  C.  E.  Split- 
dorf.  New  York — Ignition  and  lighting  systems.  Herz  & 
Company — Magneto-ignition  systems.  Vesta  Accunuilator 
Company,  Chicago — Storage  batteries  and  car-lighting  sys- 
tems. National  Coil  Company,  Lansing.  Mich. — Ignition 
systems.  Edison  Storage  Battery  Company — Nickel-iron 
storage  batteries.  Champion  Ignition  Company,  Flint, 
Mich. — Ignition  systems.  Eisemann  Magneto  Company, 
New  York — Ignition  systems.  Esterline  Company.  Lafay- 
ette. Ind. — Automobile-lighting  systems.  General  Electric 
Company.  Schenectady.  N.  Y. — Battery-charging  rectifiers, 
and  lamps.  Dean  Electric  Company.  Elyria.  Ohio — Electric 
signal  horns.  Lowell-McConnell  Company.  Newark.  N.  J. 
— Electric  signal  horns.  Apple  Electric  Company.  Dayton, 
Ohio — Self-starter  and  lighting  system.  Bosch  Magneto 
Company.  New  York — Ignition  systems.  Michigan  Mag- 
neto Company,  Detroit,  Mich. — Ignition  systems.  Philadel- 
phia Storage  Battery  Company.  Philadelphia — Storage 
batteries. 
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Industrial  and  Commercial  News 


Till. Ivl'!  wa-  no  punu'uiucil  iliaiiKr  in  luihincss  cmi- 
ilitions  liii.s  week,  and  llu-  ticiul  of  irijoils  uiK>n 
the  niajunty  of  industries  still  indicated  that  a  lull 
has  taken  place  in  the  bujing  movement  in  evidence  at 
tile  heKinninji  of  the  new  year.  Orders  for  cars,  locomo- 
tives and  other  railroad  equi|)ment  were  unusually  light 
this  week.  There  is  very  little  of  interest  at  i)resent  in  the 
pig-iron  market,  and  conditions  in  the  steel  trade  are  not 
as  brisk  as  was  the  case  in  the  month  of  January,  though 
fair  tonnages  ctintinue  to  be  written.  Earnings  of  the  ma- 
jority of  public-utility  companies,  however,  are  in  the  main 
very  favorable,  and  notable  increases  are  reported  in  sev- 
eral cases.  lUisiness  in  the  financial  markets,  while  some- 
what curtailed  in  volume,  has  been  better  than  in  the  week 
preceding,  and  prices  have  shown  an  upward  trend.  Inter- 
est in  the  prospects  of  investigation  of  the  so-called 
"money  trust"  is  very  mild,  and  the  degree  of  apprehension 
as  to  the  effect  of  such  an  investigation  upon  business  con- 
ditions exhibited  in  this  connection  does  not  approach  that 
shown  last  year  when  the  likelihood  of  other  political  in- 
vestigations was  rumored.  Kates  in  the  money  market 
Feb.  7  were:  Call,  2>^@2}/^  per  cent;  ninety  days,  2}4@3 
per  cent. 


THE  COPPER  MARKET. 

Pending  issuance  of  the  January  report  of  the  Copper 
F'roducers'  Association  on  Feb.  8,  the  copper  market  has 
been  virtually  at  a  standstill.  Very  little  business  has  been 
written  even  by  second  hands  either  in  this  country  or 
abroad,  and  practically  all  of  the  larger  agencies  have  been 
out  of  the  market.  Prices  for  electrolytic  have  been  nomi- 
nally 14  cents  per  pound.  A  small  amount  of  business  was 
done   in   the   middle   of  the  week  at  about   14^^   cents  per 

Settling 

Standard  Copper.  Bid.  Asked.  Price. 

Spot   13.75  14.00  

February    13.85  14.00  13.92'/2 

March    ' 13.85  14.125^  14.00 

.\pril    13.85  14.12'/^  14.00 

Mav    13.85  14.12V4  14.00 

June     13.85  14. 12^  14.00 

The   London   market,   Feb.   7,   was  as  follows: 

Noon.  Closing. 

£      s     d  £      s     d 

Standard   copper,   spot 61    12     6  62     7     6 

Standard  copper,   futures 61    18     9  62   13     9 

Extreme   fluctuations   for  this   year: 

Highest.  Lowest. 

Standard     14.12'/^c.  13.75c. 

London,   spot £64     5     0  £60   16     3 

London,   futures' 65     0     0  61    10     0 

Best  selected 68     5     0  65     5     0 

pound,  consisting  of  a  few  contracts  placed  by  domestic  con- 
sumers for  February  and  March  delivery.  Standard  copper 
prices  ranged  about  I3^,i  cents  in  New  York  this  week,  for 
nearly  any  position,  and  the  London  market  was  equally 
weak.  Estimates  of  the  January  report  of  the  Copper  Pro- 
ducers' Association,  which  will  be  given  out  after  this  issue 
goes  to  press,  place  production  at  about  120,000,000  lb.  and 
consumption  at  about  130,000,000  lb.,  indicating  a  decrease 
of  10,000,000  to  15,000,000  lb.  in  surplus  copper  stocks.  Ex- 
ports in  the  current  month,  including  Feb.  7,  aggregate 
7598  tons.  The  daily  call  on  the  Metal  Exchange  Feb.  7 
quoted  copper  as  per  the  accompanying  table. 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

Isthmian  Canal  Proposals. — Circular  No.  679  of  the 
Isthmian  Canal  Commission,  Washington,  D.  C.  states  that 
proposals  will  be  received  by  the  commission  until  10.30 
a.  m.  March  i,  1912,  for  furnishing  general  control  appa- 
ratus for  the  lock  machinery.  This  apparatus  will  include 
starting  panels  for  all  motors  which  are  to  be  controlled 
from  a  remote  point,  limit  switches  for  opening  the  con- 
trol circuit  when  a  machine  has  reached  the  proper  point 
in  its  travel,  commutating  switches  used  in  the  miter-gate 
control,  auxiliary  cut-out  switches  for  the  miter-gate  strut 
or  connecting  rod  which  drives  the  gates  in  the  opening 
and   closing  operation,  handrail  controllers  for   the   motors 


used  in  raising  and  lowering  handrails  on  the  footwalks 
which  will  be  provided  for  crossing  from  one  lock  wall  to 
another  when  the  gates  are  closed,  miscellaneous  remote 
indicators  and  indicator  controllers,  and  alscj  control  and 
indicating  api)aratus  for  the  chain  fenders  which  are  pro- 
vided in  front  of  certain  lock  gates  t(j  protect  them  against 
damage  by  an  approaching  ship.  The  chains  are  lowered 
for  the  i)assage  of  a  ship  and  raised  again  by  means  of 
hydraulic  cylinders  which  are  supplied  by  a  motf^r-driven 
centrifugal  jjump.  Drawings  and  full  details  may  be  ob- 
tained by  application  to  the  general  purchasing  officer, 
Washington,  D.  C. 

Cumberland  Telephone  &  Telegraph  Extensions. — Stock- 
holders of  the  Cumberland  Telephone  &  Telegraph  at  their 
annual  meeting  h'eb.  i  approved  plans  for  an  expenditure 
of  $15,000,000  in  the  South  for  the  improvement  and  exten- 
sion of  the  service.  The  necessary  funds  will  be  raised  by 
a  bond  issue,  which  was  authorized  at  the  meeting.  The 
l)onds  have  already  been  sold  to  bankers.  New  directors 
were  elected  as  follows:  W.  T.  Gentry,  of  Atlanta,  presi- 
dent of  the  Southern  Bell  Telephone  Company;  J.  E. 
Brown,  of  Atlanta,  vice-president  and  general  manager  of 
the  same  company,  and  U.  N,  Bethell,  of  New  York,  vice- 
president  of  the  American  Telephone  &  Telegraph  Com- 
pany, Directors  re-elected  include:  J.  E.  Caldwell,  of 
Nashville,  president  of  the  Cumberland  company;  W.  H. 
Woolverton,  of  New  York;  John  W.  Barr,  of  Louisville; 
James  S.  Robinson,  of  Memphis;  Theodore  N.  Vail,  of 
New  York,  president  of  the  American  Telephone  &  Tele- 
graph Company  and  the  Western  Union  Telegraph  Com- 
pany, and  A.  G,  Sharp,  of  Atlanta.  On  Feb.  2,  in  Nash- 
ville, Mr.  Caldwell  was  elected  chairman  of  the  board  of 
directors  and  the  latter  elected  Mr.  Gentry  president  of 
the   Cumberland   Telephone   &  Telegraph   Company. 

Annual  Convention  of  Central  Electric  Salesmen. — Dur- 
ing the  week  ended  Feb.  3  the  annual  convention  of  the 
members  of  the  sales  organization  of  the  Central  Electric 
Company,  of  Chicago,  was  held  in  the  display  room  of  that 
company.  On  Monday,  Jan.  29,  the  annual  dinner  was 
given  at  the  Union  League  Club,  and  covers  were  laid  for 
sixty-eight  persons.  T.  C.  Ringgold,  general  sales  mana- 
ger, presided  at  the  dinner.  The  meeting  was  attended  by 
Central  Electric  salesmen  from  all  parts  of  the  country 
and  was  eminently  successful.  Emphasis  was  laid  on  in- 
telligent co-operation  and  team  work.  The  Central  Electric 
Company  becomes  twenty-five  years  old  in  1912,  and  the 
sales  organization  is  entering  this  anniversary  year  with 
much  enthusiasm  and  loyalty. 

General  Vehicle  Business. — During  January  158  trucks 
were  sold  by  the  General  Vehicle  Company.  A  number  of 
these  went  to  several  large  brewing  concerns.  Jacob  Rup- 
pert  ordered  twenty-one,  making  a  total  of  seventy-two 
G.  V.  trucks  now  operated  by  this  concern;  Peter  Doelger 
ordered  eight,  making  a  total  of  forty-seven,  and  the  Schae- 
fer  Brewing  Company  also  ordered  eight,  this  being  an 
initial  order.  Nine  trucks  were  purchased  by  the  Com- 
monwealth Edison  Company,  as  mentioned  elsewhere  in 
these  columns,  making  a  total  of  fifteen.  The  General 
Baking  Company  placed  an  initial  order  for  ten  trucks. 
Sixty-nine  per  cent,  of  the  1911  business  of  the  company 
was  in  re-orders. 

Detroit  Edison  Meeting. — Stockholders  of  the  Detroit 
Edison  Company  at  their  annual  meeting  this  week  au- 
thorized the  following  classification  of  directors:  To  serve 
for  one  year,  L.  W.  Bowen,  Alfred  Jaretzki,  George  R. 
Sheldon;  to  serve  for  two  years,  James  Campbell,  F.  S. 
Smithers,  C.  A.  Coffin;  "to  serve  for  three  years,  C.  W. 
Wetmore,  Alex  Dow  and  E.  M.  Bulkley.  The  previous 
policy   has   been   to   elect   the   entire   board   annually. 

Aluminum  Notes  and  Prices. — Moderate  demand  con- 
tinues to  be  shown  for  ahnninum  and  prices  are  fairly 
steady.  Ingots  for  remelting  were  quoted  at  ig@2o  cents 
for  large  lots  on  Feb,  7,  and  rods  and  wire  were  quoted  at 
31  cents.     Sheets  were  held  at  33  cents. 


■II'.UIAKY     lO,    I9I2. 


[•:lkc:tr  i  c  al    world 


329 


Federal  Sign  System  Absorbs  Federal  Electric  Com- 
pany.— The  Federal  Sign  System  (Electric),  witli  head- 
quarters in  Chicago,  has  purchased  the  stock  and  business 
of  the  Federal  Electric  Company.  The  I-cdcral  Electric 
Company  is  the  older  company  and  has  conducted  the  man- 
ufacturing end  of  the  business  in  Chicago.  This  manu- 
facturing will  be  continued  as  a  department  of  the  Federal 
Sign  System.  The  Federal  Sign  System  was  of  somewhat 
later  origin,  but  its  activities  have  spread  all  over  the 
country  and  it  has  come  to  be  much  the  larger  of  the  two 
concerns.  The  old  officers  will  remain  in  control  of  the 
Federal  Sign  System.  However,  the  board  of  directors 
has  been  increased,  and  the  new  members  are  Samuel  In- 
sull,  of  Chicago;  W.  W.  Freeman,  of  New  York,  and  E.  P. 
Russell,  of  Chicago.  The  capital  stock  of  the  Federal  Sign 
System  has  been  increased  from  $5,000,000  to  $7,000,000. 
It  is  divided  into  $3,000,000  of  7  per  cent  preferred  and 
$4,000,000  of  common  stock.  The  company  has  just  paid 
the  nineteenth  quarterly  dividend  on  its  preferred  stock. 

January  Incorporations. — Papers  filed  in  the  Eastern 
States  in  January  for  companies  with  an  authorized  capi- 
tal of  $1,000,000  and  over  aggregated  $210,520,000,  according 
to  the  Journal  of  Commerce,  New  York.  This  figure  repre- 
sents an  increase  of  $51,070,000  over  the  December  total  and 
a  decrease  of  $145,699,000  as  compared  with  that  of  Jan- 
uary, 191 1.  In  connection  with  the  latter  figure,  however, 
it  is  stated  that  one  concern  alone  figured  for  an  authorized 
capital  stock  of  $200,000,000  in  January,  191 1.  Charters 
taken  out  by  other  companies  with  an  individual  capital 
of  $100,000  and  more,  but  under  $1,000,000,  during  the  month 
brought  the  grand  total  up  to  $330,879,000,  against  $237,- 
809,000  in  December  and  $450,440,750  in  January,  191 1. 

Electric  Delivery  Wagons  for  Chicago. — In  accordance 
with  specifications  issued  Dec.  21,  191 1,  and  mentioned  in 
the  Electrical  World  Dec.  30,  191 1,  the  Commonwealth  Edi- 
son Company,  of  Chicago,  has  purchased  twenty-five  elec- 
tric commercial  vehicles.  The  successful  bidders  were  the 
General  Vehicle  Company,  of  Long  Island  City,  N.  Y.;  the 
Walker  Vehicle  Company,  of  Chicago;  the  Ward  Motor 
Vehicle  Company,  of  New  York  City,  and  the  Waverley 
Company,  of  Indianapolis.  The  contracts  were  awarded  on 
Feb.  I,  and  deliveries  are  to  be  made  within  ninety  days. 
Twenty  of  the  vehicles  will  be  equipped  with  Edison  bat- 
teries  and  five  with    Ironclad   batteries. 

Licensing  Manufacture  Under  Patents. — It  is  rumored 
that  one  of  the  most  important  departments  of  the  electri- 
cal industry  will  shortly  be  realigned  on  a  patent-license 
basis.  Practically  all  of  the  patents  under  which  manu- 
facturing in  this  line  can  be  successfully  carried  on  are 
owned  by  a  single  interest,  and  it  is  believed  by  some  that 
a  form  of  control  which  might  be  subject  to  attack  under 
the  anti-trust  law  may  be  legally  accomplished  through  the 
medium  of  patent  licenses.  Under  such  a  readjustment  it 
would  be  possible  to  limit  the  output  of  licensees,  and, 
probably,  efifectively  to  control  prices  even  if  it  is  not  at- 
tempted  to  establish   re-sale   rates. 

Utah  Utilities  Merged. — Articles  of  incorporation  have 
been  filed  for  the  Knight  Consolidated  Power  Company,  of 
Provo,  Utah,  which  was  formed  to  take  over  all  the  fran- 
chises, properties  and  debts  of  the  Knight  Power  Company, 
of  Provo,  Utah,  and  the  Utah  County  Light  &  Power  Com- 
pany, of  American  Fork,  Utah.  Jesse  Knight,  president  of 
the  Knight  Power  Company,  is  president  of  the  new  con- 
cern, and  S.  L.  Chipman,  president  of  the  American  Fork 
company,  is  its  vice-president.  The  capital  stock  of  the 
new  company  is  $2,000,000. 

Westinghouse  Electric  Business. — From  present  indica- 
tions, sales  of  the  Westinghouse  Electric  &  Manufacturing 
Company  in  the  last  three  months  of  the  fiscal  year  ending 
March  31  will  be  in  excess  of  those  in  the  quarter  ended 
Dec.  31.  Motor  and  generator  orders  have  been  received 
at  a  very  fair  rate  since  the  first  of  the  year,  and  orders  for 
rotary  converters  aggregating  $500,000  announced  this  week 
made  a  substantial  increase  in  the  new  business  received 
since  Jan.   i. 

Alabama  Power  Project. — Advices  from  .Montgomery, 
Ala.,  state  that  the  Birmingham,  Montgomery  &  Gulf 
Power  Company  contemplates  an  expenditure  of  $3,000,000 
in  developing  water-power  sites  on  the  Tallapoosa  River 
near  Alexander  City,  Ala.     Capital   for  the  project   is  said 


to  be  forthcoming  from  interested  parties  in  Nashville, 
Montgomery,  New  York  and  London. 

General  Electric  Business. — New  business  placed  with  the 
General  Electric  Company  in  January  was  40  per  cent 
greater  than  that  in  January,  191 1,  according  to  unofficial 
reports.  The  majority  of  orders  called  for  small  amounts, 
but  they  were  received  at  a  very  steady  rate  throughout 
the  month  and  at  a  rate  of  $71,000,000  per  annum. 

Western  Electric  Company's  Annual  Meeting. — The  an- 
nual meeting  of  tiic  stockholders  of  the  Western  Electric 
Company  will  be  held  at  the  office  in  Chicago  on  .\pril  4 
A  change  in  the  by-laws  makes  the  annual  meeting  come 
later  this  year  than  in  former  years. 

Eastern  Michigan  Edison  Company  Election. — George 
F.  Canfield  was  elected  a  director  of  the  Eastern  Michigan 
Edison  Company  at  the  annual  meeting  this  week,  succeed- 
ing George  R.  Sheldon,  resigned.  Other  directors  were 
re-elected. 

Commonwealth  Edison  Company. — The  regular  annual 
meeting  of  the  stockholders  of  tiie  Commonwealth  Edison 
Company,  of  Chicago,  will  be  held  aat  the  office  of  the 
company,  at  120  West  Adams  Street,  at  noon  on  Feb.  20. 


Financial. 


National  Telephone  Corporation  (W.  Va.)  Reorganiza-' 
tion. — A  charter  has  just  been  granted  to  the  North  Amer- 
ica Telephone  &  Telegraph  Corporation  with  offices  in 
Pittsburgh.  Under  this  charter  the  new  company  is  priv- 
ileged to  operate  in  all  but  a  few  counties  in  northeastern 
Pennsylvania,  and  from  the  territory  outlined  it  is  indi- 
cated that  operations  are  also  intended  in  Ohio,  New  York 
and  West  Virginia.  The  incorporators  are  Henry  Oliver 
Evans,  a  Pittsburgh  attorney,  and  several  of  his  clerks. 
While  definite  information  is  being  withheld,  the  belief  is 
general  that  the  company  is  anticipating  the  reorganization 
of  the  National  Telephone  Corporation  of  West  Virginia. 
Recently  the  committee  of  creditors  of  the  latter  organiza- 
tion refused  to  approve  a  plan  for  reorganization  pro- 
posed by  John  W.  Garland,  of  Pittsburgh,  in  behalf  of  an 
English  syndicate.  The  creditors  were  suspicious  that  the 
American  Telephone  &  Telegraph  Company  were  the  real 
principals.  However,  within  the  past  week  the  committee 
has  received  satisfactory  assurance  to  the  contrary,  and  it 
is  officially  announced  that  the  proposed  reorganization 
plan  will  now  be  approved.  The  creditors'  committee,  con- 
sisting of  R.  C.  Hall,  of  Pittsburgh;  J.  A.  Hess  and  R.  C 
Dalzell,  of  Wheeling,  W.  Va.  C.  H.  Bentley,  of  Parkers- 
burg,  W.  Va.,  and  J.  Walter  Barnes,  of  I'-airmont.  W.  Va. 
are  preparing  a  letter  to  be  sent  out  to  bondholders  and 
other  creditors  announcing  the  plans  which  are  for  the 
present  being  withheld.  The  properties  afTected  are  the 
Pittsburgh  &  Allegheny  Telephone  Company  and  the  in- 
dependent systems  extending  from  Steubenville  to  Mari- 
etta, Ohio,  and  operating  in  twenty-five  towns  in  West 
Virginia. 

Marquette  County  Gas  &  Electric  Company. — .\  recent 
loan  of  $250,000  has  been  secured  by  the  Marquette  County 
Gas  &  Electric  Company,  of  Ishpeming,  Mich.  Bankers  are 
offering  first-mortgage  sinking-fund  6  per  cent  gold  bonds 
representing  this  loan  for  sale  at  par.  ''"he  bonds  run 
twenty  years,  from  Jan.  i,  1910,  and  are  said  to  be  backed 
by  assets  of  five  times  the  amount  of  the  outstanding  bonds.' 
They  are  issued  under  the  authority  and  with  the  approval 
of  the  Michigan  Railroad  Commission.  The  company  serves 
gas  and  electricity  to  the  cities  of  Ishpeming  and  Negaunee 
without  competition.  It  also  operates  an  electric  railway 
in  and  lietwecn  the  two  cities. 

Federal  Light  &  Traction  Bonds  Sold.— A  block  of  $3,- 
000,000  first-mortgage  5  per  cent  gold  bonds  has  been  sold 
by  the  Federal  Light  &  Traction  Company,  60  Broadway, 
New  York,  to  bankers  who  will  shortly  oflfer  them  for 
subscription. 

Chicago  &  Milwaukee  Electric  Hearing. — Judge  Landis 
will  hear  arguments  on  Feb.  13  for  entry  of  a  decree  of 
foreclosure  a.gainst  the  Chicago  &  Milwaukee  Electric 
Company. 
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United  Wireless  Affairs.  — Di-tails  of  tlic  plan  nl  iciMnaii- 
i/aiitiii  ci|  iln'  liiiti'il  \\  iriU>».s  Ti'loHrapli  L'»)inpaiiy  arc  l)C- 
iii^:  siiit  to  tlio  .st»)cklu)Ulirs  of  llu-  ctnupany.  Accordiiij;  to 
this  plan  a  new  corporation  will  he  fornu-d  under  tin-  laws 
ol  the  State  of  New  York,  and  tins  luw  corporation  is  to 
purchase  from  the  trustees  in  baMkrn|)lcy  all  the  assets  of 
the  present  ciMnpaiiy,  iiichulini.'  its  patents.  l""ach  stock- 
holder of  the  luesenl  conii)any  is  to  have  tiie  riglit  to  ex- 
change every  two  shares  of  stock  of  the  bankrupt  company 
for  one  sliarc  of  the  new  comi)any.  He  will  he  required, 
however,  to  pay  50  cents  in  cash  for  each  share  of  the 
present  stock  so  exchanged.  It  is  stated  in  the  notices  that 
arc  being  sent  to  the  stockholders  that  Arthur  P.  West, 
vice-president  of  the  National  Surety  Company,  chairman 
of  tlie  jiermanent  reorganization  committee,  has  received  a 
communication  from  the  managing  director  of  the  English 
Marconi  Company  suggesting  that  the  two  companies  be 
consolidated,  and  that  Mr.  West  come  to  London  with  full 
power  to  close  a  contract.  The  effect  of  such  consolida- 
tion would  be  elimination  of  much  of  the  plant  duplication 
that  now  exists.  An  official  of  the  Marconi  Wireless  Tel- 
egraph Company  of  America,  with  full  authority  to  discuss 
the  affairs  of  this  company,  stated  to  an  Electrical  World 
representative  this  week  that  it  was  probable  that  negotia- 
tions  to   this   end    wore   under   consideration 

Northern  Minnesota  Power  Company's  Plans. — At  the 
first  meeting  of  the  stockholders  of  the  Northern  Minne- 
sota Power  Company,  of  Aurora,  Minn.,  on  Feb.  3,  the  fol- 
•  lowing  officers  and  directors  were  elected  for  the  ensuing 
year:  President.  J.  H.  Simons;  vice-president,  F.  C.  Witte: 
secretary  and  treasurer.  P.  M.  Johnson,  all  of  Aurora; 
manager  and  engineer,  D.  A.  Reed,  Duluth,  Minn.  The 
above,  with  the  addition  of  R.  P.  Pearsall,  of  Aurora,  con- 
stitute the  board  of  directors.  The  company  will  develop 
the  falls  south  of  Aurora,  where  it  has  secured  water  rights. 
There  is  a  natural  fall  of  18  ft.  at  this  development.  The 
company  expects  to  install  two  units  of  150  kw  each  and 
also  an  auxiliary  of  300  kw  or  500  kw.  It  has  not  been 
decided  whether  the  latter  will  be  in  steam  or  oil  engines. 
The  transmission  line  will  run  through  the  villages  of  Au- 
rora, Riwabik  and  McKinley  to  Gilbert,  a  distance  of  t6 
miles. 

Auglaize  Power  Company's  Bonds. — An  offering  of  $40,- 
000  first-mortgage  6  per  cent  gold  bonds  of  the  Auglaize 
Power  Company  is  being  made  by  New  York  and  Philadel- 
phia banking  interests.  These  bonds  are  due  July  i,  1941, 
and  are  part  of  an  authorized  issue  of  $1,000,000,  of  which 
$700,000  is  outstanding.  They  are  secured  by  an  absolute 
first  mortgage  on  the  entire  property  of  the  company,  in- 
cluding a  modern  hydroelectric  plant  on  the  Auglaize 
River,  near  Defiance,  Ohio,  together  with  transmission 
lines,    water    rights,    real    estate,    franchises    and    contracts. 

Mahoning  &  Shenango  Railway  &  Light  to  Increase 
Bonded  Indebtedness. — Stockholders  of  the  Mahoning  & 
Shenango  Railway  &  Light  Company  will  meet  in  New- 
Castle,  Pa.,  on  March  20  to  vote  on  increasing  the  bonded 
indebtedness  of  the  company  from  $10,000,000  to  $65,000,000. 
It  is  rumored  that  a  trolley  line  from  Cleveland  to  Pitts- 
burgh will  be  an  outcome  of  this  financing. 

American  Light  &  Traction's  Year. — During  the  calendar 
year  191 1  net  earnings  of  the  American  Light  &  Traction 
Company  were  $4,029,172,  an  increase  of  $317,379  over  the 
returns  in  1910.  After  payment  of  a  6  per  cent  dividend  of 
$854,172  on  the  outstandmg  preferred  stock,  there  was  left  a 
balance  of  $3,175,000  for  the  $11,426,200  common   stock. 

Dallas  Electric  Corporation  Financing. — An  issue  of 
$3,500,000  five-j-ear  5  per  cent  notes,  dated  Feb.  i,  1912, 
l;as  been  authorized  by  stockholders  of  the  Dallas  (Tex.) 
Electric  Corporation.  It  is  planned  to  issue  $1,000,000  of 
these  at  once. 
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Mr.  Howard  W.  Evans  has  been  appointed  general  sales 
man.iqir  of  the  Hcst  .M.mufacturing  Company,  I'iltsburgh, 
i'a. 

Mr.  Ralph  D.  Mcrshon  addressed  the  Baltimore  A.  1.  E. 
li.  Section  on  l'\b.  j  on  the  subject  "Some  Things  Engi- 
neers .Should  Know  (Concerning  the  Rudiments  of  Cor- 
l)orate    l-'inance." 

Mr.  Joseph  H.  Siegfried,  formerly  superintendent  of  the 
light  and  power  dci)artnunt  of  the  city  of  Winnipeg,  has 
been  made  superintendent  of  power  for  the  I'acific  Power  & 
Light  Company. 

Lieut.  Col.  R.  Forget,  president  of  the  Quebec  Railway, 
Light,  Heat  ^  Power  ('om])any  and  a  director  of  the  Cana- 
dian (ieneral  IClectric  Company,  has  been  created  a  Knight 
Bachelor  by   King   George. 

Mr.  Ben  W.  Bissell,  recently  appointed  superintendent  of 
the  munii  ipal  electric  light  and  water-works,  Portland,  Ind., 
succeeding  Mr.  J.  B.  Milligan,  was  graduated  with  the  1908 
class   of  Purdue   University. 

Dr.  George  L.  Hoxie,  New  York,  who  served  recently 
as  consulting  engineer  in  fixing  the  energy  rates  in  Los 
Angeles,  is  visiting  that  city  and  San  l*>ancisco  in  con- 
nection with  his  consulting  practice. 

Mr.  Ralph  Bennett  has  resigned  as  chief  engineer  of  the 
Great  Western  Power  Company,  San  Francisco,  to  accept 
the  position  of  chief  engineer  of  the  Dominguez  Land 
Company,    Title    Insurance    Building,    Los    Angeles. 

Mr.  W.  T.  Kendall  Brown,  formerly  power  and  lighting 
engineer  of  the  General  Electric  Company  at  Pittsfield, 
Mass.,  has  been  appointed  chief  electrical  engineer  of  the 
Star  Electric  Company,  which  manufactures  automatic  fire- 
alarm  apparatus  at  Binghamton,  N.  Y. 

Mr.  Samuel  Ferguson  has  resigned  as  engineer  of  the 
research  department  of  the  General  Electric  Company, 
Schenectady,  to  become  vice-president  of  the  Hartford 
(Conn.)  Electric  Light  Company.  Mr.  Ferguson  graduated 
from  Trinity  College,  Hartford,  in  1896  and  from  the 
School  of  Mines,  Columbia  University,  in  1900. 

Mr.  L.  J.  Auerbacher,  who  for  the  past  twenty  years  has 
been  an  active  worker  in  the  electrical  field,  has  taken  up 
another  line  of  work  and  now  represents  in  this  country 
the  dried-milk  products  of  J.  R.  Hatmaker,  of  Paris,  whose 
organization  has  factories  for  producing  powdered  milk 
in  the  principal  countries  of  Europe  and  Australasia. 

Mr.  M.  Webb  Offutt  has  severed  his  connection  with  the 
Schenectady  Illuminating  Company,  which  he  served  as 
vice-president  and  general  manager,  and  associated  himself 
with  the  Electric  Bond  &  Share  Company,  New  York.  Mr. 
Offutt  will  assume  the  management  of  several  public  util- 
ities controlled  by  the  Electric  Bond  &  Share  Company  in 
Texas. 

Mr.  Clarence  E.  Clewell,  who  for  the  last  two  years  has 
been  in  charge  of  the  design  and  installation  of  the  exten- 
sive lighting  work  at  the  East  Pittsburgh  shops  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  has  re- 
cently been  transferred  to  the  sales  department  of  the 
electric  company  and  is  now  engaged  in  illuminating  engi- 
neering work  in  connection  with  the  detail  and  supply 
department. 

Mr.  D.  B.  Neth,  formerly  superintendent  of  the  Water- 
))ury  division  of  the  Housatonic  Power  Company  and 
electrical  engineer  in  charge  of  the  joint  power  and  sub- 
stations of  the  Housatonic  Power  Company  and  the  Con- 
necticut Company,  has  been  engaged  by  the  United  Electric 
Light  &  Water  Company,  which  recently  took  over  the  in- 
terests of  the  Housatonic  Power  Company,  as  superin- 
tendent of  its  holdings  in  Waterbury,  Watertown,  Water- 
ville,  Cheshire  and  Oakville.  Conn. 

Mr.  E.  T.  Penrose,  general  manager  of  the  Penn  Central 
Li-ght  &  Power  Company,  Altoona,  Pa.,  and  one  of  the 
best  known  operating  men  in  Pennsylvania,  has  resigned 
his  position  to  accept  that  of  electrical  engineer  of  the 
Pennsylvania  Coal  &  Coke  Company.  Mr.  Penrose  spent 
many  years  rehabilitating  the  Juniata  Water  &  Power  Com- 
pany, which  was  later  consolidated  with  properties  in 
Altoona    and    Lewistown    into    the    present    Penn    Central 
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Light  &  Power  Company,  and  prior  to  that  was  connected 
with  the  West  Penn  Electric  Company,  Connellsville,  Pa. 

Mr.  J.  G.  Rossman  has  resigned  as  general  manager  uf 
the  Winnipeg  City  electric  light  and  power  department  as 
a  protest  against  unwarranted  interference  with  his  work 
by  city  officials  and  Councilmen.  Mr.  J.  G.  Glassco  has 
been  appointed  acting  head  of  the  department.  Theodora 
Main,  chief  engineer;  G.  C.  Smith,  power  enKineer;  R.  A. 
Sara,  assistant  business  manager,  and  William  Brown,  in- 
dustrial engineer,  also  tendered  their  resignations  with  that 
of  Mr.  Rossman.  The  resignation  of  Mr.  Rossman  was 
accepted  by  the  Council,  three  months'  salary  being  voted 
in  lieu  of  a  quarter's  notice. 

Dr.  Richard  C.  Maclaurin,  president  of  the  Massachusetts 
Institute  of  Technology,  has  just  completed  a  two  weeks' 
trip  to  the  Middle  West,  spent  in  investigating  building 
construction  and  methods  of  industrial  lighting  of  sug- 
gestive interest  in  connection  with  the  forthcoming  re- 
moval of  the  Institute  to  the  new  site  on  the  Charles  River 
basin,  in  Cambridge.  In  an  interview  at  Boston  on  Feb.  4, 
Dr.  Maclaurin  claimed  that  the  great  kodak,  flour  and 
optical  factories  which  he  visited  in  Rochester,  Minneapolis, 
Cincinnati  and  elsewhere  are  as  a  rule  much  better  lighted 
than  are  educational  institutions,  and  said  that  special 
efforts  will  be  made  to  establish  a  new  standard  of  illumi- 
nation  in   the  building  to  be  erected  in   Cambridge. 

Mr.  C.  G.  Young,  60  Wall  Street,  New  York,  has  been  en- 
gaged as  consulting  engineer  to  design  and  supervise  the 
construction  of  the  system  of  electric  tramways  to  be  in- 
stalled in  Panama  City,  Republic  of  Panama,  with  exten- 
sions in  the  Canal  Zone.  Mr.  Young  made  the  examination 
and  report  last  year  upon  the  basis  of  which  the  tram- 
ways are  to  be  built.  The  work  is  being  put  in  hand  at 
once  and  a  contract  has  already  been  given  out  for  the 
local  construction  work.  The  system  will  comprise  about 
lOl/i  miles  of  tracks  and  about  fifteen  motor  cars.  Mr. 
Young  has  also  been  engaged  to  make  an  examination  and 
report  for  a  proposed  electric  railway  system  in  Central 
America,  and  an  engineer  of  his  office  has  sailed  to  make  a 
study  of  local  conditions. 

Mr.  Henry  Waterman  Peck  has  resigned  his  position 
with  the  Rochester  Railway  &  Light  Company  to  accept 
the  appointment  of  general  manager  of  the  Schenectady 
Illuminating  Company,  vice  Mr.  M.  W.  OfFutt,  resigned. 
Mr.  Peck,  who  will  also  assume  supervision  of  the  Mohawk 
Gas  Company,  is  a  graduate  of  Yale  and  later  took  post- 
graduate work  at  Cornell.  He  first  associated  himself  with 
the  Westinghouse  Electric  &  Manufacturing  Company, 
Pittsburgh,  where  he  remained  four  years,  leaving  that 
company  to  go  to  the  Consolidated  Gas,  Electric  Light 
&  Power  Company,  of  Baltimore,  Md.,  as  electrical  engi- 
neer. From  Baltimore  Mr.  Peck  went  to  Rochester,  first 
as  an  assistant  electrical  engineer  and  more  recently  as 
assistant  general  manager.  Mr.  Peck  is  a  member  of  the 
American   Institute  of  Electrical  Engineers. 

Mr.  Frank  W.  Smith  has  been  elected  vice-president  of 
the  United  ]--lcctric  Light  &  Power  Company,  of  New  York 
City.     Mr.   .Smith  has  been  continuously  identified  with  the 

United  company  and  its 
predecessors  for  a  period 
of  thirty-two  years,  hav- 
ing started  as  an  office 
boy  with  the  United 
.States  Illuminating  Com- 
pany in  1880.  and  natur- 
ally is  widely  known  to 
the  electric-lighting  fra- 
ternity. Years,  however, 
have  not  weighed  heavily 
upon  him  (he  was  born  at 
-Alden,  N.  Y.,  June  22. 
1867),  and  he  will  continue 
the  active  management  of 
the  afifairs  of  the  United 
Electric  Light  &  Power 
Compan}^  of  which  he  is  • 
also  a  director,  and  will 
reuiaui  secretary  and  a  director  of  the  Brush  Electric 
Illuminating   Company,   of   New    York.     Needless  to   state. 


FR.'WK     \V.     SMITH. 


Mr.  Smith  has  been  well  schooled  in  the  electric-light  busi- 
ness, especially  in  the  administrative  end,  for  he  grew  with 
the  industry.  Starting  at  the  bottom  round,  he  has  climbed 
from  office  boy  to  general  clerk,  to  paymaster,  to  assistant 
auditor,  to  assistant  secretary,  then  to  secretary,  and  finally 
to  vice-president.  Increased  responsibility  brought  with  it 
breadth  of  vision  and  greater  capacity  for  work,  which  at- 
tainments his  superiors  were  not  slow  to  recognize.  Mr. 
Smith  belongs  to  the  Engineers'  Club,  I-Viars'  Club,  Ameri- 
can Institute  of  Electrical  Engineers,  New  York  Electrical 
Society,  Municipal  Art  Society,  American  Museum  of 
Safety,  National  Electric  Light  Association  and  Electric 
Vehicle  Association  of  .'\merica. 

Mr.  Bert  Houghton,  for  thirteen  years  construction  en- 
gineer with  the  Edison  Electric  Illuminating  Company  of 
Boston,  joined  the  staff  of  the  Edison  Electric  Illuminating 

Company  of  Brooklyn  on 
Feb.  I.  Mr.  Houghton  is 
a  native  of  Pittsfield,  Vt., 
and  a  graduate  of  St. 
Johnsbury  Academy  and 
Cornell  University,  class 
of  1892.  Shortly  after 
leaving  Cornell  he  became 
associated  with  E.  D. 
Leavitt,  the  well-known 
steam-engineering  expert, 
working  in  the  Cambridge- 
port  office  of  the  latter  in 
connection  with  the  de- 
sign and  testing  of  the 
machinery  for  the  Calumet 
&  Hecla  Mining  Company, 
liKRT  HOUGHTON.  the    Celebrated    high-econ- 

omy      pumping      engines 
built    for   the    Chestnut    Hill    Reservoir    service   at    Boston, 
and    other   mechanical    equipment.      In    1894   he   joined    the 
Boston  office  of  the  General  Electric  Company,  and  in  con- 
nection with  the  motor  department  laid  out  the  first  motor- 
driven  gun  carriage  for  coast-defense  service  in  the   United 
States.     For   some   time    he   gave    special    attention    to   the 
mechanical    problems    of    electric    motor-driving,    including 
mail-carrying  equipment  and  mill  machinery.     He  then  be- 
came  associated   with    Lockwood,    Greene    &   Company,    of 
Boston,  mill  architects  and  engineers,  and  laid  out  the  first 
block  electric  plant  in   the  city  of   Lowell,   Mass.,   for   Mr. 
Arthur    E.    Childs,    now    president    of    the    Massachusetts 
Lighting    Companies.      In     1899     Mr.     Houghton     took     ud 
designing    work     for     the     Boston     Electric     Light     Com- 
pany,   under    the    late     F.    A.    Gilbert,   and    laid    out    the 
plans  and  specifications  for  the  original  68oo-kw  generating 
plant  in  South  Boston,  which  was  the  nucleus  of  the  present 
L  Street  station  of  the  boston  Edison  company.     The  plant 
had   four  engine-driven   units   of   1700-kw   rating,   and   con- 
tained an  installation  of  Brush  arc-lighting  generators   di- 
rect-driven    by     synchronous     motors,     with     switchboard 
facilities  for  alternating-current  service  and   street-lighting 
distribution  control.     The  plant  was  laid  out  so  accurately 
and  the  piping  details  were  so  carefully  arranged  that  no 
templates  had  to  be  used  in  its  construction.     The  station 
was  one  of  the  first  of  the  unit  type,  with  boilers,  engines, 
generators    and    auxiliaries    arranged    for    independent    but 
co-operative   service.     Mr.   Houghton   was   engaged   by  the 
Boston  Edison  interests  in  connection  with  the  remodeling 
of  the  Atlantic   Avenue   station   of  the   latter,   from   which 
the  three-wire  direct-current  service  of  Boston  proper  was 
established,   and    since   the   consolidation   of   the    two   com- 
panies under  the  present   Boston    Edison  organization   has 
been    associated    with    the    construction    bureau    under    Mr. 
I.    E.    Moultrop,   mechanical    engineer,   in    charge   of   all   in- 
stallation work  of  a  mechanical  character,   including  build- 
ings,  coal-handling   equipment,    steam    plants,   wharves   and 
mechanical   details   of  great   variety.      About   forty   installa- 
tions,   including    substations,    have    been    completed    under 
his   direction.      Before   leaving    Boston    Mr.    Houghton    was 
the   guest   of   officials    of   the   company   at   a    dinner   at   the 
Copley   Square    Hotel,    Boston,   at    which    seventy-five   per- 
sons were  in  attendance,  and  was  presented  with  a  travel- 
ing bag.     At  Brooklyn  he  will  be  assistant  to  Mr.  Harry  P. 
Wood,    superintendent    of    the    construction    and    operating 
department. 
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MONTCO.Nn-lRY,  AL.\.— The  Uiriningham,  Montgomery  &  Gulf  Pwr. 
Co.  cuiiteiiiplatcs  a  water  development  on  the  Tallapoosii  Kiver  at  Chero- 
kee Hliiffs,  near  Alexnnilcr  City,  at  a  lost  ol  alioiit  $.1,000,000.  It  is  pro 
(loseil   to   develop   about    30,000   hp. 

F1H)K.\1X,  .ARIZ.  -The  City  Council  has  enlcrcil  into  a  contract  «iili 
the  Pacific  Gas  &  El.  Co.  for  street  lightinK  for  a  period  of  five  years. 
The  company  agrees  to  furnish  electricity  at  5  cents  per  kw-liour  for  aro 
lamps   and   also    for   the   ornamental    lamp   standards. 

n.MKDSTOW  N.  CAL.— The  l.os  Angeles  .Military  Academy,  of 
Uairdstown,  is  contemplating  the  installation  of  an  electric-light  plant 
to  supply  electricity  for  the  academy  and  also  for  lamps  and  motors 
throughout  the  town. 

REDniNG,  CM.. — The  State  Imp.  &  Devcl.  Co.,  which  has  acquired 
extensive  water  rights  and  rights-of-way  for  power  plants  and  lines,  irri- 
gation ditches  and  dams  and  reservoir  sites,  has  filed  a  suit  in  the  Su- 
perior Court  to  condemn  several  hundred  acres  of  land  owned  by  the 
Southern  Pacific  Co.  along  Pitt  River,  near  Copper  City.  The  land  is 
wanted  for  the  main  dam  and  reservoir  site  and  for  a  2-niile  tunnel, 
through  which  water  will  be  conveyed  to  the  power  plant.  The  dam  will 
be  150  ft.  high  and  will  back  water  over  10,000  acres  of  land.  The  pro- 
posed plant  will  have  an  output  of  100,000  hp.  The  water  will  be  used 
for   irrigating   purposes  after   leaving  the   plant. 

S.'\N  FRANCISCO,  CM..— The  Mason  Street  Property  Owners'  Asso- 
ciation is  contemplating  the  installation  of  an  electrolier  lighting  system 
on  Mason  Street. 

SUISUN.  CAL. — Surveys  aio  being  made  by  the  (ircat  Western 
Pwr.  Co.  with  a  view  of  erecting  a  transmission  line  through  the  comity 
from  north  to  south,  crossing  the  Carquinez   Straits  at  Benicia. 

SUS.\NVILLE,  CAL.— The  Lassen  El.  Co.  contemplates  extending 
its  transmission  lines  a  distance  of  4  or  5  miles  in  the  spring,  and 
may  possibly  make  the  distance  IS  miles.  The  construction  of  an 
electric  railway  is  under  consideration  and  in  case  the  road  is  built 
the  company  will  furnish  electricity  to  operate  same.  L.  R.  Cady  is 
manager. 

GUNNISON,  COL. — Sealed  proposals  will  be  received  at  the  office 
of  M.  J.  Schmitz,  town  clerk,  until  Feb.  21  for  furnishing  material,  equip- 
ment and  constructing  a  water-power  plant  for  the  city  of  Gunnison,  in 
accordance  with  plans  and  specifications  on  file  in  the  office  of  the  town 
clerk  and  office  of  Burns  &  McDonnell,  engineers,  Scarritt  Building, 
Kansas  City,  Mo.  Copies  of  plans  and  specifications  may  be  obtained  by 
payment  of  $5  to  cover  cost  of  the  prints. 

PALIS.-\DE,  COL. — Preparations  are  being  made  by  the  United  States 
Reclamation  Service  for  the  construction  of  a  power  plant  to  supply 
electricity  to  operate  seven  pumping  plants  between  Palisade  and  Fruita 
to  irrigate  10,500  acres.  The  power  plant  will  be  located  about  1  mile 
from  Palisade.  Water  to  operate  the  plant  will  be  taken  from  the 
High  Line  Canal.  John  Page,  engineer  of  the  Reclamation  Service, 
has   charge    of    the    surveys. 

MILFORD,  CONN. — The  Selectmen  are  negotiating  with  the  United 
lUg.  Co.,  of  Bridgeport,  with  a  view  of  lighting  the  streets  in  the  center 
of  the  town  with  electricity.     At  present  gas  lamps  are  used. 

NORWICH,  CONN. — The  Board  of  Gas  and  Electrical  Commissioners 
has  applied  to  the  City  Council  for  an  appropriation  of  about  $37,000  for 
the  purchase  of  a  2000-kw  turbo-generator  unit  for  the  municipal  electric 
plant. 

SAYBROOK,  CONN.— The  Shore  Line  El.  Ry.  Co.  is  planning  to 
build  an  extension  between  Deep  River  and  Chester,  a  distance  of  5 
miles. 

STAMFORD,  CONN.— The  capital  stock  of  the  Stamford  Gas  &  El. 
Co.  has  been  increased  from  $700,000  to  $1,000,000.  C.  H.  Lounsbury  is 
secretary. 

STR.ATFORD,  CONN. — Plans  are  being  considered  for  the  installation 
of   an   electric   street-lighting   system    here. 

MI.-\MI,  FLA. — The  Miami  El.  Lt.  &  Pwr.  Co.  is  planning  to  build 
an   addition   to   its   electric  plant. 

MEIGS,  GA. — At  an  election  to  be  held  Feb.  27  the  proposition  to 
issue  $5,000  in  bonds  for  an  electric-light  plant  will  be  submitted  to  a 
vote. 

SWAINSBORO,  GA. — The  Council  has  called  an  election  to  be  held 
Feb.  12  to  vote  on  the  proposition  to  issue  $7,000  in  bonds  to  purchase 
an  electric-light  plant.  The  local  electric  plant,  owned  by  Jesse  Thomp- 
son, was  closed  down  Jan.  1,  owing  to  the  plant  not  being  self-support- 
ing, and  since  then  the  town  has  been  without  street-lighting  service. 

BEARDSTOWN,  ILL. — The  Chamber  of  Commerce  has  indorsed  a 
proposition    to    install    an    ornamental    street-lighting   system. 

DE  KALB,  ILL. — The  Rockford  &  Interurban  Ry.  Co.  has  purchased 
the  property  of  the  De  Kalb-Sycamore  Elec.  Co.  and  the  De  Kalb- 
Sycamore  &  Interurban  Trac.  Co.,  which  own  and  operate  electric-light 
and    street-railway    systems    in    De    Kalb    and    Sycamore. 

GRANITE  CITY,  ILL.— The  Madison  County  Lt.,  Ht.  &  Pwr.  Co. 
is  planning  to  erect  a  tower  transmission  line  from  the  Venice  power 
house  to  Edwardsville,  at  a  cost  of  about  $60,000.  The  proposed  line 
will  be  extended  to  East  Alton,  Benbow  City  and  Woodriver,  where 
the  company  has  contracts  for  street  lighting. 


.\MjKKV\S,  1NI».— Ihc  li.  Wayne  &  Wabash  Valley  Tiac.  I  o.  ii. 
trporird  to  have  purcliaiird  the  electric  plant  of  the  .\ndrcw»  Ltg.  Co. 
The  traction  company  in  branching  out  in  the  lightinK  husincNH  in  townt 
and  villaKCn  along  its  railway  lines  and  will  operate  the  Andrew*  plain 
with   electricity   generated  at   its   Ft.   Wayne   plant. 

KNOX.  INI). — The  Winona  Tel.  Co.  has  increased  its  capital  stock 
liom  $()5,000  lo  $100,000,  the  proceeds  of  which  will  be  u»cd  for  ex 
irnsions  and  inipruvrmrnls  to  its  system.  Samuel  Tomlinson  in  picsi 
dent. 

LAWRKNCEIIURC,  INI).— The  manufacturers  of  (^Icndale.  a  suburb 
of  this  city,  headed  by  M.  Bauer,  are  planning  to  establish  an  iiidepen 
dent    electric-light    plant    and    water-works    system. 

GEORGE,  I  A. — The  jtroposition  to  grant  a  franchise  to  II.  i'.  Match 
to  operate  an  electric-light  plant  here  will  be  submitted  to  a  vole. 

NEVADA,  I  A. — The  City  Council  has  accepted  the  proposition  of  the 
Commercial  Club  and  will  furnish  electricity  for  20  clusters  of  five  lamps 
each   to  be  erected   in   the   business  section   of  the   town. 

OAKLAND,  lA. — Messrs.  Tubbs  &  Ilamer  contemplate  applying  to 
the  Council  for  a   franchise   to  erect  an   electric-light   plant   in  Oakland. 

PAULLINA,  lA.— A  movement  is  under  way  to  have  the  municipal 
electric-light  plant  removed  from  its  present  site  to  the  outskirts  of  the 
town. 

\'INTON,  lA. — Plans  have  been  prepared  fr  the  construction  of  a 
new  power  house  for  the  municipal  electric-light  plant,  to  cost  from 
$17,000   to  $20,000   exclusive  of  machinery. 

HII.LSBORO,  KAN.— The  question  of  issuing  $10,000  in  bonds  for  the 
construction  of  a  municipal  electric-light  plant  is  under  consideration. 

LEXINGTON,  KY.— The  Kentucky  Trac.  &  Terminal  Co.  hat 
awarded  the  contract  for  erection  of  substation  to  the  Capital  Lumber 
&   Mfg.   Co.     The  equipment   will    include   two  300-kw   units. 

LOUISVILLE,  KY.— Plans  for  expenditure  of  $15,000,000  in  the 
South  for  improvements  and  extensions  of  service  were  approved  at  the 
annual  meeting  of  the  stockholders  of  the  Cumberland  Tel.  &  Teleg.  Co. 
LOUISVILLE,  KY. — The  Kentucky  Public  Service  Co.,  recently  in 
corporated,  with  a  capital  stock  of  $380,000,  has  taken  over  the  plants 
and  holdings  of  the  Capital  Gas  &  El.  Co.,  of  Frankfort,  Ky. ;  the  City 
Lt.  Co.,  of  Hopkinsville,  Ky.;  the  Bowling  Green  Gas  Lt.  Co.,  of 
Bowling  Green,  Ky.,  and  the  Owensboro  Gas  Lt.  Co.,  of  Owensboro. 
Roland  T.  Lindsey,  Henry  Fitch  and  F.  Austin,  of  Louisville,  Ky.,  arc 
the    incorporators. 

MANCHESTER,  LA.— The  Mansfield  Ice  &  Lt.  Co.  contemplates  a 
general  overhauling  of  its  ice  and  light  plants  and  will  install  a  new 
steam  condenser  and  circulating  system  and  also  other  improvements. 
1).    G.   Petty   is   president   and   manager. 

PORTLAND,  MAINE. — Arrangements  have  been  completed  whereby 
properties  of  the  Portland  R.  R.  Co.  will  be  taken  over  by  the  Cumberland 
Ry.,  Lt.  &  Pwr.  Co.  under  a  99-year  lease.  The  properties  include  the 
Portland  Ry.  Co.  with  100  miles  of  railway,  the  Lewiston,  Augusta  & 
Waterville  St.  Ry.  Co.,  operating  an  interurban  railway  15  miles  in 
length,  and  the  Portland  El.  Co.  It  is  proposed  to  consolidate  these  com- 
panies and  to  develop  a  large  electric-lighting  and  railway  system  in 
Maine. 

BALTIMORE,  MD.— The  Patapsco  Elecl.  &  Mfg.  Co.,  of  Ellicott  City, 
Md.,  has  applied  to  the  City  Council  for  a  franchise  to  supply  electricity 
in  all   parts  of  the  city.    V.   G.  Bloede  is   president  and  treasurer. 

BALTIMORE,  MD.— Plans  are  being  prepared  by  Robert  J.  McCuen, 
city  lighting  commissioner,  for  an  illumination  system,  to  cost  from 
$20,000    to   $25,000,    to   be    used   during    the   convention    next  June. 

BALTIMORE,  MD.— The  Board  of  Estimate  has  approved  a  bill 
authorizing  an  additional  loan  of  $2,000,000  for  the  extension  of  the 
municipal  conduit  system  for  electric  wires.  It  is  proposed  to  submit 
the  proposition   to  the  voters  next  fall. 

BALTIMORE,  MD. — The  Board  of  Awards  has  reconsidered  its  ac- 
tion in  awarding  the  contract  for  installing  cables  from  the  new  pumping 
station  on  South  Street  to  the  city  hall  and  other  municipal  buildings 
to  the  Standard  Underground  Co.,  Pittsburgh,  Pa.,  and  has  directed  new 
specifications  prepared  which  will  be  open  to  all  bidders,  electrical  con- 
tractors as  well   as  manufacturers  of  cable. 

CLrNTON,  MICH. — The  capital  stock  of  the  Clinton  County  Tel.  Co 
has  been  increased  from  $20,000  to  $50,000  for  the  purpose  of  making  ex- 
tensions to  its  system. 

GRAND  RAPIDS,  MICH. — The  merchants  on  West  Bridge  Street  are 
contemplating  the  installation  of  an  ornamental  lighting  system  on  that 
street,  for  which  about  $2,000  has  been  subscribed. 

IRON  MOUNTAIN,  MICH.— The  United  States  Steel  Corpn.  is 
planning  to  develop  several  water-powers  on  the  Menominee  River  to 
supply   power   for   its  mines  in   Dickinson   and   Marquette   Counties. 

LANSING,  MICH. — Improvements  and  additions  to  the  municipal 
electric-light  plant  and  water-works  system,  to  cost  about  $46,000,  have 
been  recommended  by  C.  A.  Cable,  chief  engineer,  and  F.  T.  Nichols, 
construction  superintendent.  It  is  proposed  to  install  an  additional 
1500-kw  generating  unit,  direct-connected,  at  a  cost  of  about  $30,000, 
and  to  separate  the  water  and  electric  plants,  which  will  cost  about 
$16,000.  W.  B.  Kerby,  secretary,  has  been  authorized  to  ask  for  bids 
for    a    1500-kw   generating   unit. 
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MINNEAPOLIS,  MINN.— The  Council  has  engaged  IJurns  &  McDon- 
nell, engineers,  Scarritt  Building,  Kansas  City,  Mo.,  to  take  charge  of  the 
construction  of  the  proposed  municipal  electric-light  plant,  the  cost  of 
which   is   estimated   at   about   $15,000. 

RED  WING,  MINN. — The  Commercial  Club  is  interested  in  a  project 
to  install  an  ornamental  street-lighting  system  in  the  business  district. 
Negotiations  are  pending  with  the  Red  Wing  Gas  Lt.  &  Pwr.  Co.  for  fur- 
nishing electricity   for  same. 

CAMPBELL,  MO.— The  Campbell  Mill  &  Lt.  Co.  is  iilanning  to  in- 
crease the  output  of  its  plant  to  300  kw  soon  and  to  establish  a  24-hour 
service  beginning  .hine  1,  1912.  T.  R.  Hutchinson  is  president  and 
manager. 

CARTHAGE,  MO.— The  Board  of  Public  Works  is  considering  the 
question   of   installing   cluster   lamps   on   the   square. 

KANSAS  CITY,  MO.— The  Kansas  City,  Clay  County  &  St.  Joseph 
Ry.  Co.  has  been  granted  permission  to  increase  its  capital  stock  from 
$720,000  to  $10,000,000.  The  company  is  building  an  electric  railway 
from  St.  Joseph  to  Kansas  City  and  from  Kansas  City  to  Excelsior 
Springs. 

SHELBINA,  MO. — Plans  are  being  considered  for  the  erection  of  a 
transmission  line  from  the  municipal  plant  to  Shelbyville,  Mo.,  a  dis- 
tance of  8  miles,  to  supply  electricity  to  that  town.  The  service  in 
Shelbyville  will  be  supplied  by  a  private  company.  E.  P.  Weaver  is 
superintendent. 

LEWISTOWN,  MONT.— The  Butte  El.  &  Pwr.  Co.  contemplates 
the  erection  of  a  high-tension  transmission  line  from  Great  Falls  to 
Lewistown,   work  on   which   will   begin   about  July    1. 

MINDEN,  NEB. — The  question  of  organizing  a  company  to  install  a 
new   electric-light   plant   here   is   under    consideration. 

TRENTON,  NEB. — The  installation  of  an  electric-light  system  here 
is  under  consideration.  It  is  proposed  to  erect  a  transmission  line  from 
the  hydroelectric  power  plant  in  Palisade  to  Trenton  to  supply  elec- 
tricity  to   operate  the   system. 

ASBURY  PARK,  N.  J. — According  to  a  report  submitted  by  Blackwell 
&  Baldwin,  contracting  engineers,  New  York,  to  Engineer  Savage,  the 
municipal  electric  plant  located  at  the  water-works  could  be  made  to 
operate  satisfactorily  with  a  few  changes  and  additions,  the  cost  of  which 
is  estimated  at  $8,400. 

NEWARK,  N.  J. — Initial  steps  have  been  taken  by  the  municipal  light- 
ing committee  for  establishing  a  municipal  electric-light  plant  by  adopting 
a  resolution  that  the  city  counsel  be  instructed  to  draft  a  bill  giving  the 
Common   Council  the  right  to  organize  a  general  city  lighting  department. 

BROOKLYN,  N.  Y. — Bids  will  be  received  by  the  Park  Board  at  the 
office  of  the  Department  of  Parks,  Arsenal  Building,  Fifth  Avenue  and 
Sixty-fourth  Street,  borough  of  Manhattan,  New  York,  until  Feb.  15  for 
furnishing  materials  and  installing  complete  watchman"'s  night  lighting 
system,  outside  wiring,  including  the  installation  of  engine,  piping,  found- 
ation, dynamo,  dynamo  leads,  switchboard,  wiring,  panelboards,  fixtures, 
etc.,  for  the  central  museum  of  the  Brooklyn  Institute  of  Arts  and 
Sciences,  borough  of  Brooklyn.  Blank  forms  may  be  obtained  at  the 
oflfice  of  the  Department  of  Parks,  borough  of  Brooklyn,  Litchfield  Man- 
sion, Prospect  Park  West  and  Fifth  Street,  Prospect  Park,  Brooklyn, 
N.  Y.    Charles  B.   Stover  is  president  of  board. 

LITTLE  FALLS,  N.  Y.— The  Little  Falls  &  Johnstown  R.  R.  Co. 
has  applied  to  the  Public  Service  Commission  for  permission  to  construct 
an  electric  railway,  28  miles  in  length,  in  Fulton,  Montgomery  and 
Herkimer    Counties. 

NIAGAR.\  FALLS,  N.  Y. — It  has  been  decided  to  replace  the  incan- 
descent lamps  with  arc  lamps  at  the  north  and  south  ends  of  Main 
Street.      Arc   lamps   will   also   be   erected    on    other   streets. 

PINE  PLAINS,  N.  Y.— The  Town  Board  has  granted  the  Red  Hook 
Lt.,  Ht.  &  Pwr.  Co.,  of  Red  Hook,  a  franchise  to  install  and  operate 
an  electric  system  here. 

POTSDAM,  N.  Y. — The  Northern  Pwr.  Co.  is  contemplating  extending 
its  transmission  lines   from   Flackville   to   Lisbon   Center. 

SCOTIA,  N.  Y. — The  Board  of  Trustees  will  submit  the  proposition 
to  change  the  present  contract  for  street  lighting  with  the  Schenectady 
Illg.  Co.  to  provide  for  the  installation  of  a  new  system.  It  is  pro- 
posed to  erect  ornamental  brackets  and  to  replace  the  l6-cp  incan- 
descent lamps  with   tungsten   lamps   of   32   and   40   cp. 

ANDREWS,  N.  C. — The  Council  is  contemplating  the  construction 
of  a  large  hydroelectric  plant  to  supply  electricity  for  lamps  and  motors 
for  the  city  and  also  for  manufacturing  purposes.  For  further  infor- 
mation  address  J.    Q.    Barker. 

DILLSBORO,  N.  C— The  Dillsboro  &  Sylva  El.  Lt.  Co.  is  planning 
to  install  a  SO-kw  generator  and  waterwheel  on  the  Tuckaseigee  River 
in   Dillsboro  within  the  next   few  months. 

KERNERSX'ILLE,  N.  C. — The  Council  contemplates  submitting  the 
proposition  to  issue  $5,000  in  bonds  for  the  construction  of  an  electric- 
light  plant  to  a  vote. 

LOUISBURG,  N.  C. — The  rebuilding  of  the  pole  line  in  connection 
with  the  municipal  electric-light  plant  is  under  consideration.  Robert 
C.   Beck   is   superintendent. 

AKRON,  OHIO.— The  Northern  Ohio  Trac.  &  Lt.  Co.  has  petitioned 
the  Public  Service  Commission  for  permission  to  issue  $2,000,000  in 
new   capital    stock,    the    proceeds    to   be    used    to    complete    its    power    plant 


at  Cuyahoga  I'alls,  the  purchase  of  new  cars,  to  double-track  a  portion 
of  its  railway  and  for  the  construction  of  a  passenger  and  freight 
terminal   in   Akron. 

CINCINNATI,  OHIO.— The  street-lighting  committee  of  the  City 
Council  has  decided  to  recommend  the  boulevard  system  of  lighting  for 
the  section  of  the  city  bounded  by  Fourth  Avenue,  Twelfth  Street. 
Central  Avenue  and  Broadway.  The  system  may  be  also  installed  in 
some   section   in    Walnut   Hills. 

COSHOCTON,  OHIO.— Brooks  &  Co.,  of  Scranton,  Pa.,  have  pur 
chased  the  controlling  interest  in  the  Coshocton  Lt.  &  Htg.  Co.,  of 
this   city.      W.    A.    Ilimebaugh    is   president   of  the   Coshocton   company. 

ELYRIA,  OHIO.— The  Elyria  Milling  &  Pwr.  Co.  is  planning  to 
double  the  output  of  its  plant  this  year.  J.  E.  Murbach  is  treasurer 
and    manager. 

LODI,  OHIO. — C.  L.  V.  Williams,  owner  of  the  local  electric-light 
plant,  is  contemplating  changing  one  of  the  steam-driven  units  for  a 
gas-engine   unit. 

O.XFORD,  OHIO.— The  installation  of  an  additional  300-hp  Brownell 
boiler  in  the  municipal  electric-light  plant  in  the  near  future  is  under 
consideration.      H.    S.    Smith    is    president    of    board. 

SALEM,  OHIO.— The  City  Council  has  instructed  D.  II.  Rummell, 
service  director,  to  prepare  plans  and  estimates  for  the  installation  of 
an  incandescent  and  arc-lamp  distributing  system  and  a  generating  plant. 

EL  RENO,  OKLA.— The  El  Reno  Gas  &  El.  Co.  contemplates  ex- 
tending its  transmission  lines  to  Darlington,  Fort  Reno  and  Yukon 
11.    H.    Stephens   is   manager. 

WAGONER,  OKLA. — Bonds  have  been  voted  for  the  construction 
of  a  municipal  electric  plant  complete,  equipment  for  which  will  be 
purchased  within  30  days.  The  plans  call  for  one  150-kva  and  one 
200-kva  generator  direct-connected  to  Corliss  engines.  R.  R.  Harrison 
is    commissioner. 

FALLS  CITY,  ORE. — The  generator  at  the  plant  of  the  Falls  City 
El.  Lt.  &  Pwr.  Co.  was  wrecked  recently.  A  new  dynamo  will  be 
necessary.      W.   E.   Newson  is  president. 

GERVAIS,  ORE. — The  Board  of  City  Trustees  is  considering  the 
question    of   establishing   an   electric-light   system    in   Gervais. 

HUNTINGTON,  ORE.— The  City  Council  has  granted  the  Oregon 
Idaho  Lt.  &  Pwr.  Co.  a  franchise  to  construct  and  operate  an  electric-light 
and   power  plant  here. 

PORTLAND,  ORE.— The  Mount  Hood  Ry.  &  Pwr.  Co.  is  making  prepa 
rations  to  install  its  own  telephone  system  in  connection  with  its  plants 
and  ofKces. 

WOODVILLE,  ORE. — The  City  Council  has  awarded  a  contract  to 
the  Rogue  River  El.  Co.  for  the  installation  of  an  electric  light  and 
power  system   in   Woodville. 

PANAM.'\. — Sealed  proposals  will  be  received  at  the  office  of  the 
general  purchasing  officer.  Isthmian  Canal  Commission,  Washington. 
D.  C,  until  March  8  for  furnishing  motors,  centrifugal  pumps,  float 
switches  and  pump  motor  starters  for  the  canal  locks  and  spillways. 
Blanks  and  general  information  relating  to  this  circular  (No.  681) 
may  be  obtainetl  from  the  above  office  or  the  offices  of  the  assistant  pur 
chasing  agents,  24  State  Street,  New  York,  N.  Y. ;  614  Whitney-Central 
Building,  New  Orleans,  La.,  and  1086  North  Point  Street,  San  Fran 
Cisco,   Cal.      Major   F.    C.    Boggs  is  general   purchasing  officer. 

CON  EM.'MJGH,  PA. — A  number  of  improvements  are  contemplated  to 
the  municipal  electric-light  plant,  work  on  which  will  begin  early  in  the 
spring.     William    F.    Albright   is   superintendent. 

JOHNSTOWN,  PA. — The  organization  of  a  stock  company  for  the 
purpose  of  establishing  an  electric-light  plant  in  the  Eighth  Ward  is  un- 
der consideration.  It  is  proposed  to  erect  the  plant  on  the  present  site 
of  the  Dell  livery,  which  is  adjacent  to  a  coal  mine. 

PHILADELPHIA,  PA. — Plans  have  been  prepared  by  George  &  Borst 
for  the  installation  of  a  power  plant  at  the  St.  Vincent's  Home,  at  Seven- 
teenth  Street  and  Woodlawn  Avenue. 

PITTSBURGH,  PA. — A  committee  has  been  appointed  by  Mayor 
Graves  to  confer  with  the  Chamber  of  Commerce  for  the  purpose  of  con- 
sidering plans  for  the  installation  of  a  new  street-lighting  system  in  Pitts- 
burgh. It  is  proposed  to  erect  eight  or  ten  ornamental  lamp  standards  in 
each  block  on   Broadway. 

PITTSBURGH,  P.A.— .-Xn  ordinance  has  been  introduced  to  the  City 
Council  to  grant  the  Keystone  Lt.  Co.  a  franchise  to  supply  electricity 
for  lamps  and  motors  throughout  the  city.  The  ordinance  provides  for 
a  maximum  rate  of  8  cents  per  kw-hour  for  electricity  for  lamps  and  4 
cents  for  motors,  as  well  as  a  maximum  charge  of  $65  each  per  year 
for  arc  lamps.  The  city  is  given  the  privilege  of  purchasing  the  plant 
at  the  end  of  25  years  at  cost  plus  25  per  cent. 

SCR.'XNTON,  PA.— The  Scranton  El.  Co.  is  planning  to  install  one 
7500-kw,  60-cycle,  four-wire,  4000-2300-volt  General  Electric  generator, 
two  2000-kw  alternating-current,  synchronous  motors  and  a  750-kw 
direct-current   balancer   set.      D.   T.    Campbell    is   manager. 

YORK,  PA. — A  petition  has  been  presented  to  the  City  Council  asking 
that  the  proposition  to  issue  bonds  to  the  amount  of  $125,000  for  the 
erection  of  a  municipal  electric-light  and  heating  plant  and  water  plant  be 
submitted  to  a  vote. 

JOHNSON,    S.    C— The    El.    I.t.    &    Fuel    Co.    is   installing   a    10-ton    ice 
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pliiiit    iti    fciiiiirclioti    with    itit    electric    planl.       1-".     M.     Iliivd    in    prrHidriil         I 
and    nianagrr. 

UNION,  S.  C. — Work  will  noon  licgin  on  the  erection  of  •  tronii- 
iniRsion  line  to  the  city  piinipinf;  ntatinn,  3  iiiile^  dintant.  R.  A.  Master 
linK  i»  manauer  of  thr  immiripal  cln-li  ii-liKliI  plniil  and  walrrworUs 
system. 

rUl.ASKl.  TKNN— I'liiim  arc  l.iiii«  picpaK-d  f„r  rcl.nildiiiK  the 
iiiiiiiicipnl  cleclric-lJKlit  plant,  for  wliicli  $20,000  in  lionds  will  he  issued 
in  July.  The  proposed  work  includes  the  installntioti  of  one  125-hp 
and  one  ISOlip  medium-speed  automatic  enRinc.  one  7.S-kw  and  one 
100-kw,  2300-voll,  three-phase  K'ocrntor.  When  the  plant  i.s  reljuilt  a 
24-hour  service  will  be  estal)lishe<l.     C.   I..  Wheeler  is  managing  engineer. 

SHKLllYVILI-K,  TKNN.— The  Duck  Kivcr  Pwr.  Co.  has  increased 
its  capital   stock  from   $.V'5,000   to   $100,000. 

SP.■\RT.^,  Tr.NN.— The  A.  &  T.  Pwr.  Co.  conteinpl.ntcs  the  erection 
of  a  transmission  line  from  Cookcville  to  Sparta,  Tenn.  The  company, 
it  is  said,  would  like  to  correspond  with  hydraulic  and  electrical  engi- 
neers.    J.   R.   Tubb  is  president. 

OAKWOOO,  TKX. — .\n  electric-light  plant  is  being  installed  here  by 
A.  J.   Howeth. 

AI.PINK,  TKX. — The  .Mpine  Lt.  \-  Pwr.  Co.  contemplates  niakiuK 
improvements   to   its   electric    plant.      .1.    L.    Crawford   is   president. 

BRENH.AM,  TEX. — The  constl"uction  of  an  electric  railway  between 
Brenham  and  La  Grange,  a  distance  of  30  miles,  is  under  consideration. 
Dr.   Samuel   F.  George,  of  Dayton,  Ohio,  is  interested. 

FORT  STOCKTON.  TEX.— H.  II.  Butz  and  J.  M.  Odoni  liavc  pur- 
chased the  franchise  for  the  local  electric-light  sy.steiii  from  SchrafT  & 
Zarbock.  The  new  owners  will  complete  the  installation  of  the  electric 
plant  and  install  an  ice  plant. 

G.\L\'ESTON,  TEX. — Plans  are  being  considered  by  the  City  Com- 
missioners  for    improvements   to    the    street-lighting    system. 

OAKWOOD,  TEX. — A.  J.  Howeth  is  contemplating  the  installation 
of  an  electric-light  plant. 

RIVERIA.  TEX. — Contract  has  been  awarded  by  Theodore  F.  Kock 
to  S.  A.  Robertson,  San  Benito,  Tex.,  for  the  construction  of  an  inter- 
urban  railway  from   Riveria  to  Riveria  Beach,  a  distance  of   10  miles. 

MONTPELIER,  VT.— The  Consolidated  Ltg.  Co.  contemplates  tlic 
installation  of  an  additional  generator  with  a  rating  of  from  1500  kw 
to  2500  kw  in  the  power  house  at  Montpelier  and  raising  the  line  volt- 
age to  20,000  volts  soon.     H.  D.  Larrabee  is  manager. 

SPRINGFIELD,  VT.— The  John  T.  Slack  Corpn.  is  planning  to  dis- 
card all  its  500-volt  direct-current  apparatus  soon  and  to  install  a 
750-kw  steam  turbine,   switchboard,   etc.     J.   Gardner  Merret  is  manager. 

SWANTON,  VT. — The  Village  Trustees  are  considering  improve- 
ments to  the  present  street-lighting  system  or  the  installation  of  a  new 
system. 

MANASSAS,  VA. — A  movement  has  been  started  by  the  Manassas 
Business  League  for  the  installation  of  light,  water  and  sewer  systems 
here. 

BELLINGHAM,  WASH.— The  Board  of  City  Trustees  is  planning  for 
the  installation  of  a  cluster  street-lighting  system  on  Holly,  Bay  and 
Prospect   Streets. 

BRIDGEPORT,  WASH.— Application  has  been  made  to  the  City 
Council  by  J.  E.  Brayton,  Spokane,  Wash.,  for  an  electric-light  fran- 
chise here. 

SEATTLE,  WASH.— At  the  city  election  to  be  held  in  March  the 
proposition  to  issue  $1,000,000  and  $640,000  in  bonds  for  additional  power 
sites  on  the  White  River  and  Lake  Cushman  respectively  will  be  submit- 
ted to  the  voters.  The  bonds,  if  approved,  will  provide  funds  for  the 
purchase  of  the  sites  and  installation  of  the  power  plants.  Power  de- 
veloped at  Lake  Cushman  will  be  utilized  for  power  purposes. 

SPOKANE,  WASH.— Wilbur  S.  Yearsley,  of  Spokane,  president  of 
the  International  Pwr.  Co.,  has  filed  notice  of  appropriation  of  200,000 
second-ft.  of  water  at  three  points  on  the  Pend  Oreille  River  between 
the  international  boundary  and  Metaline  Falls,  Wash.,  covering  a  distance 
of  9  miles.  The  water  is  to  be  used  for  the  development  of  electrical 
power  for  manufacturing  purposes  and  irrigation.  A  dam  and  power  plant 
will   be   erected  at   each   of  the   three   points. 

BLUEFIELD,  W.  VA.— The  Appalachian  Pwr.  Co.  has  awarded 
a  contract  to  C.  W.  Hancock  &  Sons,  of  Lynchburg,  Va.,  to  erect 
substation  buildings  at  Bluefield  and  Switchback,  W.  Va.,  to  cost  about 
$100,000.  H.  M.  Byllesby  &  Co.,  of  Chicago,  111.,  are  engineers  and 
managers;    Samuel   Kahn,   of  Bluefield,    is  general   manager. 

KENOVA,  W.  VA. — Improvements  are  contemplated  to  the  local 
plant  of  the  Ohio  River  El.  Ry.  Co.,  including  the  installation  of  con- 
densing apparatus  for  one  1500-kw  and  one  2000-kw  steam  turbine, 
ritary  dry-air  vacuum  pump  and  100-hp  centrifugal  pump,  for  which  con- 
tracts   have    been    placed. 

WHEELING,  W.  VA.— The  Wheeling  Trac.  Co.  has  decided  to  make 
improvements  to  the  power  plant  in  South  Wheeling,  erect  a  new  repair 
shop  on  the  island,  a  new  carhouse  at  Glenova,  and  add  from  20  to  25 
modern  double-truck  cars,  which  will  involve  an  expenditure  of  about 
$1,000,000.  T.  H.  Conderman  is  president  and  G.  O.  Nagle  general  man- 
ager. 

GRAND    RAPIDS,    WIS.— The    Consolidated    Wtr.    Pwr.    &    Paper    Co. 


puicliiiM-d  the  property  of  the  Grand  RapitU  Pulp  St  Paper  Co., 
located  on  the  Wisconsin  River,  4  mile*  above  Grand  Rapids.  Th« 
erection  of  a  traniimisiion  line  to  connect  the  two  plantn  m  cuntrtn- 
platcd.      C.    L.    I  lay  ward  it  chief  engineer. 

JEFFERSON.  WIS.— The  Council  has  decide.l  to  double  I  he  output 
of  the  municipal  elrclric-light  plant,  for  which  funds  have  been  appro- 
priated. 

LANCASTER,  WIS. — Plans  are  being  prepared  by  the  Lancaster  El. 
Lt.  Co.  to  install  a  larger  dynamo  and  engine  ko  as  to  enable  it  to  estab- 
lish a  day  service  for  lamps  .-md  motors.  J,  <i.  Ilarshbergcr  i--  vice- 
president. 

MILWAUKEE,  WIS. — Plans  are  being  jircpared  by  the  Bureau  of 
Bridges  and  Buildings  for  the  erection  of  a  heating  plant,  lighting 
plant  and   garage   for   the   Isolated   Hospital,   to  cost   about    $25,000. 

NEEN.MI.  WIS.— The  installation  of  an  ornamental  slrectliKhting 
system   in  the  business  district   is  under  consideration. 

NORWALK,  WIS. — Steps  have  been  taken  toward  establishing  an  elec- 
tric-light plant  in  Norwalk.  Sufficient  stock  has  been  sold  and  a  com- 
mittee appointed  to  investigate  other  plants  for  the  purpose  of  determin- 
ing on   plans   for  the  proposed  plant. 

LETllBKIDGK,  ALTA.,  CAN.— Bids  will  be  received  until  Feb.  IS 
for  the  construction  of  an  extension  to  power  house  of  the  municipal 
electric  plant.  Plans  and  specifications  may  be  obtained  from  A.  Reid, 
general   superintendent. 

PORTAGE  LA  PRAIRIE.  MAN.,  CAN.— Plans  are  being  considered 
for  the  installation  of  a  new  lighting  system  in  the  residential  districts  of 
the  city  in  the  spring.  It  is  proposed  to  replace  the  present  arc  lamps 
with   tungsten   lamps. 

AYR,  ONT.,  CAN.— John  A.  Clark,  owner  of  the  local  electric-light 
plant,  contemplates  installing  a  larger  generator  and  will  probably  sell 
(he   plant  to  the  municipality   of  Ayr,   owing  to  the   hydroelectric  project. 

B.VNCROFT,  ONT.,  CAN.— The  local  electric-light  plant  was  de- 
stroyed by  fire  on  Jan.   25. 

BAYFIELD,  ONT.,  CAN. — The  ratepayers  have  voted  in  favor  of  the 
by-law  to  enter  into  a  contract  with  the  Hydro-Electric  Commission  for 
hydroelectric   power. 

BRANTFORD,  ONT.,  CAN.— The  City  Council  has  decided  to  ask 
that  estimates  be  prepared  for  the  submission  of  a  hydroelectric  by-law 
to  the  ratepayers.  Engineer  Sothman  advised  the  city  to  apply  for 
2000  hp.  It  is  e.stimated  that  about  $75,000  will  be  required  to  install 
the    system. 

GALT,  ONT.,  CAN. — The  city  of  Gait  is  contemplating  the  installation 
of  a  250-kva,  2200-volt  synchronous  motor  at  the  water-works  station  for 
which  tenders  will  soon  be  called.  J.  H.  Radford  is  chairman  of  the 
water-works  commission. 

HAMILTON,  ONT.,  CAN.— The  Hamilton,  Grimsby  &  Beamsville  Ry. 
Co.  is  planning  to  extend  its  railway  to  Beamsville,  for  which  right-of- 
way   has  been   secured  between   Beamsville  and   St.   Catharines. 

HAMILTON,  ONT.,  CAN.— The  Wentworth  County  Council  has 
adopted  a  resolution  to  secure  estimates  and  plans  for  securing  elec- 
tricity for  lamps  and  motors  for  the  county  from  the  Hydro-Electric 
Commission. 

LONDON,  ONT.,  JAN.— The  Lake  Erie  Coal  Co.  has  submitted  a 
proposition  to  the  civic  board  controlling  the  London  &  Port  Stanley 
Railroad  offering  to  equip  the  railway  for  electrical  operation.  The  com- 
pany proposes  a  lease  of  the  railway  of  from  20  to  25  years,  for  which 
it  will  pay  a  rental  of  $15,000  per  year.  The  cost  of  the  work  is  esti- 
mated at  from   $350,000  to   $400,000. 

MOUNT  FOREST,  ONT.,  CAN.— During  the  present  year  a  new 
100-k\v,  133-cycle,  1100-volt  generator  will  be  purchased  for  the  munici- 
pal   electric-light    plant.      John    Morris    is    superintendent. 

NIAGARA  FALLS,  ONT.,  CAN. — The  Electrical  Development  Co.  of 
Ontario  has  awarded  the  contract  for  extension  to  its  power  house 
to  Page  &  Co.,  of  Toronto.  The  new  addition  will  cost  between  $200,000 
and  $300,000. 

OWEN  SOUND,  ONT.,  CAN.— The  installation  of  a  500-kw  low-pres- 
sure steam  turbine  in  the  municipal  electric-light  and  power  plant  is 
under   consideration.      J.    R.    McLinden    is    manager. 

TILSONBURG,  ONT.,  CAN.— The  Tillsonburg  Hydro-Electric  Com- 
mission contemplates  extending  its  transmission  lines  some  distance  in 
the  country  in  the  spring  to  supply  electricity  to  the  farmers.  A.  M. 
Avery   is   superintendent. 

TORONTO  JUNCTION,  ONT.,  CAK.— The  Toronto  Suburban  Ry.  Co. 
is  planning  to  build  an  extension  from  Weston  to  Woodbridge,  a  distance 
of   8  miles. 

TWEED,  ONT.,  CAN.— The  property  of  the  Tweed  El.  Lt.  &  Pwr. 
Co.  has  been  purchased  by  the  Tweed  El.  Lt.  &  Pwr.  Co.,  Ltd.,  which 
is  controlled  by  the  Electric  Pwr.  Co.,  of  Toronto.  Extensions  and  im- 
provements  will   be   made   in   the   spring. 

WOODSTOCK,  ONT.,  CAN. — The  present  street  arc  lamps  are  to  be 
gradually  replaced  with  series  tungsten  lamps  and  the  system  is  to  be 
changed  over  to  25  cycles  when  the  arc  lamps  have  been  .discarded. 
About  SO  iron  lamp  standards  carrying  five  lamps  each  will  be  erected 
on  the  business  streets  as  soon  as  the  weather  will  permit.  T.  G. 
Archibald  is  manager  and   chief  engineer. 
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ClIAMBLY  CANTON,  QUE.,  CAN.— Plans  are  beiiiR  considered  by 
VVilletts,  Ltd.,  which  operates  the  local  electric-light  plant,  for  extending 
its  transmission  lines  into  the  farming  districts,  a  distance  of  4  miles, 
next  spring,  to  supply  electricity  for  lamps  and  motors.  The  mills  of 
the  company  were  destroyed  by  lire  on  Dec.  12,  1911,  and  as  yet  it 
has  not  decided  whether  to  rtbiiild  or  not.  H.  15.  Simons  is  manager 
of  the  electrical  department. 

CU.VTICOOK,  QUE.,  CAN.— Plans  arc  being  considered  for  the  pur- 
chase of  a  250-kw,  three-phase,  60-cycle,  2300-volt  generator  for  direct 
connection  to  a  pair  of  Morgan  Smith  water  turbines  of  320  hp,  which 
are  now  being  installed.     E.   E.  Akhurst   is  manager. 

MONTREAL,  QUE.,  CAN.— Plans  are  being  prepared  by  the  Elec- 
trical Commission  for  a  municipal  conduit  system  so  as  to  place  all 
wires  underground.     Walter  J.  Jones  is  engineer. 

MONTRE.VL,  QUE.,  CAN.— The  Montreal  &  Southern  Counties  Ry. 
Co.  is  contemplating  the  construction  of  a  new  substation  in  the  near 
future.  The  company  is  also  planning  to  construct  about  200  miles  of 
track  and  to  equip  the  old  Granby  &  Waterloo  Railway,  a  steam  road 
45   miles  long,   for   electrical   operation. 

QUE15EC,  QUE.,  CAN. — The  city  officials  have  signed  the  contract 
by  which  the  Dorchester  El.  Lt.  Co.  will  light  the  streets  of  the  city. 
The  company  agrees  to  supply  electricity  for  lamps  at  7  cents  per  kw- 
hour.     Work  will  begin  at  once  on  construction  of  the  plant. 

SASKATOON,  SASK.,  CAN.— Plans  for  the  installation  of  350  lamp 
standards,  carrying  five  tungsten  lamps  each,  submitted  by  A.  G.  Sang- 
ster,    electrical   superintendent,    have   been   accepted   by   the   City    Council. 

WEYliURN,  SASK.,  CAN. — The  provincial  government  is  planning 
to  erect  a  new  central  exchange  here  with  switchboard  to  accommodate 
1000    telephones    this    spring. 

PACHUCA,  HIDALGO,  MEX.— The  Pachuca  Lt.,  Pwr.  &  Ry.  Co.  is 
preparing  plans  for  the  construction  of  an  irrigation  system  to  irrigate 
more  than  50,000  acres  of  land  in  the  territory  around  Tula,  Actopan 
and  Ixmiquilpan.  It  is  proposed  to  build  a  reservoir  with  a  capacity  of 
75,000,000  cu.  meters  of  water.     The  main  canal  will  be  62  miles  long. 

TAMPICO,  TAMAULIPAS,  MEX.— Tlie  two  electric-light  plants  and 
the  street  railway  system  have  been  consolidated  under  the  name  of  the 
Tampico  El.  Co.  The  new  company  is  planning  to  install  an  entirely 
new  plant  and  will  convert  the  street-car  line  into  an  electric  traction 
system  and  extend  the  railway  to  La  Barra  and  to  several  other  nearby 
towns. 


New  Industrial  Companies. 

THE  APOLLO  ELECTRIC  MUSICAL  COMPANY,  of  Chicago,  111., 
has  been  incorporated  with  a  capital  stock  of  $10,000  by  William  Trimpe, 
Arthur  C.  Marriott  and  Norman  Prince  to  manufacture  and  operate 
electric   pianos   and   other   musical    instruments. 

THE  CENTRAL  LIGHTING  FIXTURE  COMPANY,  of  Chicago,  111., 
has  been  chartered  with  a  capital  stock  of  $3,000  to  manufacture  and  deal 
in  electric  and  gas-lighting  fixtures.  The  incorporators  are:  Jacob  E. 
Rosenfield,  Edgar  A.  Wangershein  and  Sydney  Stein. 

THE  INTERNATIONAL  AUTOMATIC  TELEPHONE  CO.MPANY, 
of  Springfield,  Ohio,  has  been  incorporated  with  a  capital  stock  of  $3,000 
for  the  purpose  of  manufacturing,  using  and  leasing  telephone  ma- 
chinery and  equipment.  The  incorporators  are:  William  H.  Bruce,  Jr., 
Finley  O.  Cummings,  H.  C.  Bruce,  Henry  C.  Wiseman  and  Paul  C. 
Martin. 

THE  MOSS-SATTERLEE  ELECTRICAL  RAILWAY  &  SUPPLY 
COMPANY,  of  Kansas  City,  Mo.,  has  been  incorporated  with  a  capital 
stock  of  $5,000  by  W^illiam  B.  Satterlce,  Kenton  C.  Moss  and  Jay  Richard- 
son. 

THE  OKLAHOMA  MODER.X  ELECTRICAL  SUPPLY  COMPANY, 
i)f  Canadian,  Okla.,  has  been  incorporated  with  a  capital  stock  of  $25,000 
by  F.  G.  Gillock,  W.  E.  Crowder,  E.  C.  Brice,  W.  R.  Alexander  and 
II.   N.   Ames. 

THE  PROJECTOGRAPII  COMPANY,  of  Springfield,  Ohio,  has  been 
chartered  with  a  capital  stock  of  $10,000  for  the  purpose  of  dealing  in 
electrical  devices  by  E.   E.  Whaley  and  others. 

THE  UNION  ELECTRIC  WELDING  COMPANY,  ot  Toledo,  Ohio, 
has  been  incorporated  with  a  capital  stock  of  $20,000  by  J.  J.  Urschelland 
and  others. 


New  Incorporations. 

MONTGOMERY,  ALA.— The  Central  Alabama  Pwr.  Co.  lias  been 
incorporated  with  a  capital  stock  of  $10,000  for  the  purpose  of  gen- 
erating electricity  either  by  steam  or  water-power  for  all  purposes 
and  in  any  part  of  the  State.  The  officers  are:  H.  Home,  of  Macon, 
Ga.,  president;  W.  H.  Taylor,  of  Montgomery,  Ala.,  vice-president; 
S.  E.  Palton,  of  Macon,  Ga.,  secretary,  and  Julius  Home,  of  Milledge- 
ville,  Ga.,  treasurer. 

LOS  ANGELES,  CAL.— The  Wade-Gough  El.  Co.  has  been  incor- 
porated with  a  capital  stock  of  $10,000  by  K.  L.  Wade,  P.  G.  Gough 
and  E.   E.   Kelly. 


VVALDEN,  COL.— The  Kelly  Lake  Irrig.  &  Pwr.  Co.  has  been  in- 
corporated for  the  purpose  of  acquiring  water  rights  for  irrigation 
and  power  purposes,  to  build  ditches,  canals,  reservoirs  and  to  build  a 
hydoelcctric  power  plant  and  erect  transmission  lines  for  the  distribu- 
tion of  electricity.  The  company  is  capitalized  at  $250,000  and  the 
officers  are:  A.  A.  Hunter,  president;  .Montie  Blcvins,  vice-president; 
Charles  L.   P.   Wiscom,   secretary,  and  M.   M.   Ketchum,   treasurer. 

EL  PASO,  ILL.— The  El  Paso  El.  Lt.  &  Pwr.  Co.  has  been  incor- 
porated with  a  capital  stock  of  $10,000  by  Herman  Gray,  Elmer  H.  and 
H.   M.  Gray. 

OILMAN,  ILL. — The  Central  Illinois  Utilities  Co.  has  been  incorpo- 
rated to  operate  heat,  light  and  power  plants.  The  company  is  capitalized 
at  $325,000  and  the  incorporators  are:  Harry  J.  Frith,  H.  \.  Foster, 
R.  C.   Allen,  all  of  Watseka,   111. 

WILLIAMSFIELD,  ILL.— The  Williamsfield  El.  Lt.  &  Pwr.  Co.  has 
been  incorporated  with  a  capital  stock  of  $2,500,  to  generate  and  sell 
electricity  for  lamps  and  motors.  The  incorporators  are:  E.  J.  I.e 
Hew,  M.  A.  Le  Hew  and  William  J.  Sharp. 

ELNORA,  IND. — The  Elnora  El.  Co.  has  been  incorporated  with  a 
capital  stock  of  $3,000  by  Henry  II.  Beevcr,  Thomas  Nugent,  Jonas  E. 
Pershing,  James  Courtney  and  Willis  H.   Black. 

MADISON,  IND.— The  Madison  Lt.  &  Fuel  Co.  has  been  incorporated 
with  a  capital  stock  of  $150,000  by  Earl  F.  Potter,  Willard  C.  Bevinc 
and  Henry  L.  Haiiley.  The  company  proposes  to  take  over  the  plant 
of  the  Madison  Ltg.  Co.,  or  construct  a  new  plant  to  generate  both 
electricity   and   gas   for   lamps,   heat   and   motors   in    Madison   and   vicinity. 

RISING  SUN,  IND.— The  Indiana  &  Ohio  Southern  Interurban  R.  R. 
Co.  has  been  chartered  with  a  capital  stock  of  $150,000  to  build  an  elec- 
tric railway  from   Rising   Sun   to   -Aurora,  a  distance   of  9>^   miles. 

CATLETTSETJRG,  KY.— Tfie  Big  Sandy  EI.  Co.  has  been  granted  a 
charier  with  a  capital  stock  of  $5,000.  The  incorporators  are  C.  W.  Poling, 
F.   F.  Fisher  and   S.   B.  Warnock. 


Trade  Publications. 

IGNITION  RECORDS.— C.  F.  Splitdorf,  New  York  City,  has  issued  a 
brochure  containing  a  resume  of  the  performances  of  engines  equipped 
with  his  ignition  apparatus  in  competition  on  road,  hill  and  track  which 
forms  a  useful  reference  work  of  motor  racing  performances  in  general 
and  the  1911   season   in   particular. 

AUTO-TRANSFORMERS.— The  Westinghouse  Electric  &  Manufac- 
turing Company  has  issued  Folder  No.  4222,  on  so-called  "economy" 
coils  for  tungsten  display  lighting.  These  coils  are  used  for  reducing 
the  lighting  voltage  on  110  volts  or  220  volts  to  that  suitable  for  tungsten 
sign  lamps,  thus  enabling  advantage  to  be  taken  of  the  higher  efficiency 
lamps   for    use    on    signs    and   display   lighting. 

WATERPROOF  FLOOR  OUTLETS.— Bulletin  "E,"  published  by  the 
Steel  City  Electric  Company,  Pittsburgh,  Pa.,  describes  in  detail  the  Full- 
man  adjustable,  watertight  floor  outlet,  as  well  as  illustrating  various  appli- 
cations of  the  device.  Accompanying  the  bulletin  is  a  partial  list  of 
buildings  equipped  with  these  outlets,  which  possess  the  characteristic  of 
being  not  only  water-tight  but  automatically  adjustable  for  leveling  and 
height. 

LIGHTING  OF  OFFICES,  BANKS  AND  PUBLIC  BUILDINGS.— 
Bulletin  No.  4907,  recently  issued  by  the  General  Electric  Company,  con- 
tains interesting  data  relative  to  the  lighting  of  offices,  banks  and  public 
buildings  by  General  Electric  Edison  Mazda  lamps.  In  this  connection 
are  shown  illustrations  of  numerous  buildings  lighted  with  these  lamps 
and  data  are  included  giving  the  number  and  sizes  of  the  lamps  in  each 
installation.  The  publication  also  contains  a  history  of  the  development 
of  the  incandescent  lamp  and  other  information  of  interest  to  the  con- 
sumer of  energy   for   lighting  purposes. 

MOTOR  EQUIPMENTS  FOR  PRINTING  MACHINERY.— Bulletin 
No.  237  issued  by  the  Sprague  Electric  Works  of  the  General  Electric 
Company,  New  York  City,  is  a  most  complete  publication  containing  de- 
scriptions of  direct-current  and  alternating-current  motor  equipments  for 
printing  and  allied  trades  and  showing  over  100  applications  of  electric 
drive.  In  addition  to  the  motor  equipments  space  is  devoted  to  the  Sprague 
generators  and  switchboards  for  light  and  power  work,  electric  hoists  for 
conveying  rolls  of  paper  to  presses,  ventilating  outfits  and  conduit  for 
electric  wiring.  A  long  list  of  installations  arranged  alphabetically  by 
states,  cities  and  concerns  is  appended. 


Business  Notes. 


THE  AUMORDUCT  MANUFACTURING  COMPANY,  LTD.,  of  Far- 
ringdon  Avenue,  London,  has  issued  a  new  list  of  "Gral"  metallic-filament 
lamps  and  lamp  fi.vtures.  These  lamps  arc  made  under  the  "colloid-tung- 
sten" and  other  patents.  The  list  includes  a  large  range  of  candle-powers 
and  of  voltages  up  to  260  volts.  A  number  of  the  latest  type  Holophane 
reflectors  are  shown,   and  also  "Gral"   auto-transformers. 

THE  .MOLONEY  ELECTRIC  COMPANY,  St  Louis,  Mo.,  through 
its  Chicago  office,  has  been  awarded  the  contract  for  furnishing  the 
transformer     equipment     of     the     new     Chicago     Municipal     Tuberculosis 
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Sanitariiiiii,  of  whicli  inciitioii  was  made  uii  |).ikc  1431,  lllcclrical  IVntltl, 
Dec.  9.  Tlir  initial  order  comprise*  three  lUO  lew  IraimfnrmciH  ntriipiiiK 
down  from  12.000  to  440  voltii,  three  30  kw,  440-220voU  distributing 
transformers,  uiid  nine  7.5-kw.  440-220-1  lOvolt  units.  The  new  tubercu- 
losis s.initariiim  when  comi>lctcd  will  use  Sanitary  District  ciirrtiy, 
delivered   .it    12,000  volts. 

THE  HKIMSDOVVN  L.\M1>  WOUKS,  111).,  have  rrcctcd  an  extensive 
range  of  coniinodious,  modern  luiildinK'  At  Hrimsdown,  Middlesex,  a  small 
town  about  10  miles  from  London,  covcriuR  an  area  of  about  five  acres 
and  consisting  of  spacious  workshops  for  every  stage  of  mctallic-fdamcnt 
lamp  manufacture,  including  a  well-eiiuippcd  laboratory  and  lilamcnt  f.'ir- 
tory.  The  lliiiusdown  lamp  was  une  of  the  lirsl  to  be  made  in  I'-iiKlaiid  miiUi- 
Dr.  Kurel's  colloid-tungsten  and  improved  patents,  hut  the  works  are  now 
experimenting  with  a  drawn-tungslen  lilamcnt  lamp,  from  which  much  is 
expected.  The  lamps  are  made  in  all  the  usual  voltages  and  candle-powers, 
bayonet  or  screw  cap,  round  or  straight-si<led  bidb,  and  can  be  used  in 
any  position  on  any  commercial  circuit. 

H.  \V.  JOIINS-MANVILLE  COMPANY  SOLli  SKLLING  AGKNT.S 
FOR  I.  P.  FRINK  REFI.KCTORS  AND  ILLUMINATING  SPECIAL- 
TIES.— The  II.  W.  Johns-ALinville  Company,  already  well  known  in  the 
lighting    tield    by    reason    of   its    J-M    I.inolite    system    of    illumination,    has 


aci|uired  the  sole  selling  aitency  fur  the  entire  products  of  I.  1'.  Frnik 
"l-'rink"  rellectors  un<l  fixtures  are  standard  with  the  lighting  trade  atid 
consuiiierH  throughout  the  country,  and  the  l''rink  company  has  beeii 
a  strong  factor  in  the  licld  of  illumination  (or  the  past  fifty  years.  An 
engineering  department  will  be  maintained  along  extensive  lines,  which 
will  maintain  a  corps  of  engineers  throughout  the  United  States  and 
Cunaila  and  be  equipped  to  place  data  and  recommendations  in  the 
hands  of  all   inleresteil   in   any   subject   pertaining  to  illumination. 

THE  McORAW-IIILL  HOOK  COMPANY  announces  the  completion  of 
arrangemcnls  for  the  sales  agency  of  the  technical  books  of  the  Railway 
Aiie  Cia::ctle,  American  liiti/tncrr  and  Siunnt  liiu/inecr.  This  makes  the 
McCiraw-llill  Hook  Oimpany  publishers  and  distributor?  'if  books  for  the 
three  journals,  hut  it  does  not  alTcct  the  publication  of  the  papers  them 
selves  in  any  way.  With  the  adilition  of  these  three  papers  in  the  rail 
road  field,  the  Mcdraw-Hill  Hook  Company  now  publishes  books  for  the 
twelve  leading  American  engineering  papers  in  the  fields  of  civil,  mechani 
cal  and  electrical  engineering,  electric  and  steam  railroading,  machine 
tools,  mining,  metallurgy,  chemical  engineering,  etc.  The  papers  now 
represented  are  American  Machinist.  Ilngincerinfi  News,  F.lcctrical  World 
Railway-Age  Gazette,  Electric  Railway  Journal,  Power,  Engineeriiuj 
Record,  Engineering  and  Mining  Journal,  Coal  Age,  Metallurgical  nnfl 
Chemical    Euginrcrivii,    American    Engineer    and    Signal   Engineer. 


Weekly  Record  of  Electrical  Patents 


UNITED    STATES    PATENTS    ISSUED    JAN.    30,     1912. 
(Prepared   by    Robert    Starr   Allyn,    16    E.xchange    Place,    New    York.] 

1.015.768.  AUTOM.XTIC  TELEPHONE  CIRCUIT  AND  REPEATER; 
C.  Adams-Randall.  New  York.  N.  Y.  App.  tiled  March  13,  1911. 
To  adapt  the  repeater  to  ordinary  telephone  exchanges. 

1.015.769.  TELEPHONE  CIRCUIT  AND  REPEATING  APPARATUS; 
C.  Adams-Randall,  New  York,  N.  Y.  App.  filed  March  13,  1911. 
Manual   cut-in    for   toll   lines. 

1.015.770.  MULTIPLE  REPEATING  TELEPHONE  SYSTEM;  C. 
Adams-Randall,  New  York,  N.  Y.  App.  filed  March  13,  1911. 
Meclianical   and   manual  main-line  and  local   circuit   switcher. 

1,015,778.  AITTOMATIC  ELECTRICAL  SIGNALING  APPARATUS 
FOR  RAILWAYS:  R.  P.  Brousson,  London,  England.  App.  filed 
April  21,   1911.     Sectional  block  system  with  normally  clear  signals. 

1,015,787.  MAGNET-ACTUATED  DEVICE;  D.  H.  Darrin,  New  York, 
N.  Y.  App.  filed  Nov.  14,  1906.  Solenoid  with  two  operative  posi- 
tions. 

1,015,789.  FIRE-ALARM  SYSTEM;  D.  G.  Dee,  Rochester,  N.  Y.  App. 
filed  April  20,  1911.  Manual  and  automatic  signal  on  a  telephone 
circuit. 

1,015,809.  CABLE  CLAMP  FOR  ELECTRIC  ELEVATOR  CIRCUIT- 
BREAKERS;  A.  H.  Lowe,  St.  Louis,  Mo.  App.  filed  Nov.  12,  1909. 
To   prevent   wear  and   displacement. 

1,015,863.  APPARATUS  FOR  GALVANIZING  METAL  TUBES, 
RODS  .\NI)  THE  I.IKE:  F.  Werth,  Milan,  Italy.  App.  filed  July  21, 
1910.     Chains  for  carrying  the  articles  into  and  out  of  the  electrolyte. 

1,015,869.  MECHANICAL  MONEMENT:  T.  A.  C.  Both,  New  York. 
N.  Y.     App.  filed  Oct.  10,  1910.     Push-button  pendent  socket  switch. 

1,015,881.  MEANS  FOR  THE  TRANSMISSION  OF  ENERGY  BY 
ELECTROMAGNETIC  WAVES:  R.  S.  Fessenden,  Washington,  D. 
C.  App.  filed  Dec.  19,  1906.  Transmitting  sound,  writings  and  pic- 
tures simultaneously. 

1,015,891.  PllOCESS  OF  SEPARATING  GLUTAMIC  ACID  AND 
OTHER  PRODUCTS  OF  HYDROLYSIS  OF  ALBUMINOUS  SUB- 
STANCES FROM  ONE  ANOTHER  BY  ELECTROLYSIS:  K. 
Ikeda  and  .S.  Suzuki,  Tokyo,  Japan.  App.  filed  May  2,  1911.  Glyce- 
rine obtained  from  the  soya  bean  is  digested  with  sulphuric  acid  to 
form    the    base. 

1,015,901.  ELECTRICALLY  OPERATED  HOISTING  APPARATUS;  F. 
E.  Lutz,  Philadelphia,  Pa.  App.  filed  July  7,  1910.  A  switch  is 
operated  by  a  trip  lever  and  cams. 

1,015,912.  INDUCTION-MOTOR  WINDING;  C.  W.  Starker,  Pittsburgh, 
Pa.  App.  filed  June  6,  1911.  Squirrel-cage-type  secondary  with  dia- 
mond shape  coils  and  anchored  grouped  rods. 

1,015,923.  ELECTRIC  HEATER  FOR  PIPE  THAWING;  T.  Abtmeyer, 
Wilkinsburg,  Pa.  .App.  filed  June  9,  1910.  Segmental  cylindrical 
body  with  a  handle. 

1,015,925.  SOLENOID:  C.  J.  Anderson,  Chicago,  111.  App.  filed  March 
16,  1909.  Alternating-current  solenoid  with  reluctance  to  prevent  the 
core    from   sticking. 

1,015,954.  CUT-OUT  FOR  ELECTRIC  SADIRONS:  W.  S.  Hadaway, 
Jr.,  East  Orange,  N.  J.  App.  filed  June  25,  1910.  Automatic  heat- 
released    catch. 

1.015,958.  MERCURY  CONVERTER;  R.  B.  Ingram,  Wilkinsburg,  Pa. 
App.  filed  Jan.  10,  1908.  Two  separated  mercury  terminals  and  an 
adjacent  external  conducting  ring  for  starting. 

1.015,963.  INCANDESCENT-LAMP  SOCKET;  P.  Kleber,  Wiesbaden, 
Germany.  App.  filed  July  12,  1909.  Screw-shell  joint  and  shade 
holder. 

1,015,968.  ALTERNATING-CURRENT  ELECTROMAGNET;  E.  Lehr, 
Wilkinsburg,  Pa.  App.  filed  March  2,  1910.  Switch  control;  means 
for   preventing   two   core    members    from    "freezing." 

1,015,972.  ELECTRIC  SWITCH;  W.  A.  Paris,  Edgewood  Park,  Pa. 
App.  filed  .Sept.  25.  1905.  Electromagnetically  operated,  with  blow- 
out   windings. 

1,015,974.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  J.  S.  Peck, 
Manchester,  England.  App.  filed  April  12,  1909.  Alternating-current 
transformers,    main    and   auxiliary,    with   single   switch;    three- wire. 

1,015,991.  ELECTRIC  HEATING  P.\D;  W.  S.  Clark,  Schenectady, 
N.  Y.  App.  filed  Sept.  28,  1910.  A  resistance  conductor  embedded 
in  flexible  rubber. 


1,015,992.  ELECTR0.\1A(;NET;  C.  VV.  Coleman,  Westfield,  N.  J.  App 
filed  May  21,  1909.  Railroad  signal  relay,  etc.;  slow  release.  Lee 
Patent    No.    806,328. 

1,015,999.  PENDENT  SNAP  SWITCH-  F.  C.  DeReamer,  Schenectady, 
N.  Y.  .'\pp.  filed  June  11,  1910.  Opposed  push-buttons  with  oscil- 
lating   switch    member. 

1,016,003.  ME.XNS  FOR  TRANSMISSION  OF  INTELLIGENCE:  W. 
E.  Frow,  Lisbon  Falls,  Maine.  App.  filed  June  10,  1910.  "Wireless," 
with   divergent   grounds. 

1.016,005.  DYNAMO-ELECTRIC  MACHINE;  II.  Geisenhoner,  Schenec- 
tady, N.  Y.  App.  filed  Nov.  11,  1907.  Space  block  and  liquid- 
cooling  means. 

1,016,016.  TROLLEY  WIRE  CONNECTOR;  J.  Kirby  and  J.  Mayo, 
Douglas,  Ariz.  App.  filed  Aug.  28,  1911.  Guides  to  reduce  spark- 
ing  and    prevent   jumping. 

1,016,021.  ALTERNATING-CURRENT  DYNAMO;  M.  C.  A.  Latour, 
Sevres,  France.  App.  filed  Jan.  19,  1904.  Single-phase,  self-excit- 
ing motor  generator. 

1,016,025.  PRESSURE-CONTROLLING  MECHANISM;  J.  S.  McWhir- 
ter.  New  York,  N.  Y.  .\pp.  filed  Feb.  4,  1909.  Automatic  control 
of  air  pumps  for  street-car  brakes. 

1.016.035.  SOUND-PRODUCING  DEVICE;  B.  P.  and  F.  I.  Remy, 
Anderson,  Ind.  .'^^pp.  filed  July  28,  1910.  Electromagnetically  oper- 
ated  "noise  horn." 

1.016.036.  SIGNALING  AND  TELEPHONE  SYSTEM;  H.  O.  Rugh, 
Sandwich,  111.  App.  filed  June  26,  1908.  Selective  calling  devices 
for   inter-station   service;   combined  telephone  and   telegraph. 

1.016.037.  ELECTRIC  LIGHTING  SYSTEM  FOR  VEHICLES;  S.  W. 
Rushmore,  Plainfield,  N.  J.  .\pp.  filed  March  8,  1911.  Dynamo 
driven  by  the  engine  or  wheel  axle  at  variable  speeds  with  storage 
battery. 

1.016.059.  MOTOR-CONTROLLING  DE\'ICE;  T.  E.  Barnum,  Mil- 
waukee. Wis.  App.  filed  March  14,  1907.  Self-reversing  for  oper- 
ating  washing  machines,   etc. 

1.016.060.  MOTOR  CONTROLLER;  T.  E.  Barnum,  Milwaukee,  Wis. 
App.  filed  June  1,  1909.  Regulated  by  varying  the  field  strength; 
for  operating  pumps,   force   fans,   etc. 

1,016,063.     SANITARY     ATTACHMENT     FOR     MOUTHPIECES;     L. 

Block.  New  York,   N.   Y.     App.  filed  Oct.    16,    1911.     A  guard   carried 

by   the   usual   mouthpiece. 
1,016,071.     ELECTRIC   SWITCH;   J.   T.  Janette,   Milwaukee,   Wis.     App. 

filed   May   18,    1908.   For  a  motor   controller,  etc.;   to   open   the  circuit 

automatically. 
1,016,095.      SPLICING    SLEEVE;    J.    Riddell,    Schenectady,    N.    Y.     App. 

filed    Sept.    8,    1910.     Trolley-wire   splice. 
1,016,097.     PROCESS    OF   PURIFYING    ELECTRICALLY    CONDUCT- 
IVE   MATERIALS:    C.    C.    Ruprecht,    Cleveland,    Ohio.     App.    filed 

April   20,    1908.     For  aluminum;   current   is  passed   through   the  metal 

when   in  a  rotating  fluid   condition. 
1,016,099.     ELECTRIC  INCANDESCENT  LAMP;  O.  Schaller,  Sudendc, 

Germany.     App.    filed    July    24,    1911.     The    parts    are    held    together 

by   atmospheric    pressure. 
1,016,131.     TELEPHONE     DISCONNECTOR;     C.     G.     Fields,     Bucklin, 

Mo.     App.     filed    Aug.    9,     1911.     For    disconnecting    a    telephone    in 

case   of   thunderstorm,    etc. 
1,016,136.     KEY    SOCKET:    E.    H.    Freeman,   Trenton,    N.    J.      App.    filed 

June    10,    1911.     Snap   switch    for   a   lamp   socket. 
1,016,138.     COMBINED    ELECTRIC    HAIRBRUSH    AND    COMB:    H. 

Gernsbeck,   New   York,    N.    Y       App.   filed    Sept.    12,    1911.      Combined 

electric   brush   and   massage   instrument. 
1.016,202.     TELEPHONE    AND    TELEGRAPH    COMBINATION    SYS- 
TEM;   C.    L.    Bopp,    Hawkeye,    la.     App.    filed   March   23,    1907.      For 

simultaneous   operation;    single   or   double   wire. 
1,016,227.     SAFETY    SYSTEM    FOR    RAILWAYS;    A.    Minnick,    Coeur 

d'Alene.    Idaho.     App.    filed    Nov.    23,     1910.     -Automatic    brake    and 

train   stop. 
1,016,240.     APPARATUS  FOR  STEERING   >'""  ^  ^ '•' 

TICULARLY    SHIPS    AND    FLYING    MACHINES;    V.    Alexieflf. 

Enseli,    Persia.      App.    filed    June    2,     1911.     Two    gyroscopes    having 

their   precessional    frames   connected;    for   operating   by   or   laying   out 

a   chart. 
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ARTIFICIAL  TRANSMISSION  LINE. 

The  favorite  method  of  treating  the  general  alternating- 
current  transformer  is  to  consider  it  equivalent  in  electrical 
input  and  output  characteristics  to  two  inductive  impedances 
in  series  to  represent  its  primary  and  secondary  coils  with 
their  magnetic  leakage  fields  and  an   inductive   impedance 
shunted  across  between  these  impedances  to  represent  the 
main  magnetic  circuit.    Determinations  based  on  the  equiva- 
lent electric  circuits  of  the  transformer  indicate  normal  and 
overload    operating   characteristics    which    agree    with    the 
actual  service  performance  of  the  apparatus  to  a  degree  of 
accuracy  that  can  well  be  considered  as  practically  perfect. 
However,  abnormal  conditions  in  transformer  service,  such 
as  voltage  at  break-down,  cannot  be  dealt  with  by  means  of 
equivalent  electric  circuits,  and  hence  the  equivalent  circuits 
are  handled  as  mathematical  fictions  rather  than  reduced  to 
construction   as   an   artificial   reproduction   of   the   physical 
reality.     In  a  like  manner  the  normal  operating  character- 
istics   of    a    transmission    line    can    be    determined    most 
accurately  by  assuming  the  system  to  consist  of  a  series  of 
inductive  impedances  shunted  throughout  each  element  of 
its  length  by  condensive  impedance  distributed  uniformly. 
Close  approximations  to  the  actual  normal  operating  char- 
acteristics of  a  transmission  line  can  be  obtained  by  con- 
sidering the  total  capacity  to  be  "lumped"  in  certain  pro- 
portions at  definite  locations  along  the  line,   for  example, 
one-sixth  at  each  end  and  two-thirds  at  the  center.     Cal- 
culations based  on  this  assumption  give  results  that  are  in 
error   to   an   inappreciable   extent   in   most   practical   cases. 
However,    for   greater    accuracy,    especially    when    dealing 
with  extremely  long  systems,  it  is  preferable  to  consider  the 
capacity  distributed  more  uniformly  in  a  large  number  of 
"lumps"  shunted  between  equal  divisions  of  the  total  series 
impedance. 

The  present  issue  contains  an  article  by  Dr.  A.  E.  Ken- 
nelly  and  Mr.  H.  Tabossi  in  which  an  account  is  given  of 
the  construction  and  test  of  three  500-mile  artificial  trans- 
mission lines,  each  represented  by  ten  series  impedances 
shunted  by  the  equivalent  number  of  capacity  circuits.  The 
tests  made  on  the  lines  connected  either  as  a  500-milc  three- 
phase  transmission  system  or  a  1500-mile  single-phase  sys- 
tem agreed  satisfactorily  with  calculations  based  on  the 
hyperbolic  theory  of  artificial  lines,  thereby  confirming  this 
theory.  By  means  of  the  oscillograph  such  an  artificial 
transmission  line  can  be  used  for  investigating  and  studying 
not  only  the  normal  operating  characteristics  but  also  the 
various  transient  and  other  phenomena  in  connection  with 
switching,  sudden  changes  of  load,  etc.  Plowever,  the  in- 
vestigations cannot  extend  into  the  range  of  over-voltage, 
corona  and  similar  phenomena,  which  are  of  prime  im- 
portance in  long-distance  transmission  problems.  For  this 
purpose  tests  must  be  made  on  actual  transmission  lines  or 
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oil  short  lengths  of  lines  constructed  to  true  service  diineii- 
sioiis.  liy  coinhining  the  test  data  ohtaiuahle  on  the  long- 
distance artificial  line  with  the  test  data  ohtaiuahle  on  a 
short-length  line  built  to  practical  dimensions  (jne  can  i)ro- 
detennine  the  performance  of  any  actual  lontj;  distance  line 
umler  all  conceivable  conditions. 


THE  RtlTREMENT  OF  A  GREAT  LEADER. 

The  ilevelopiiK'ut  of  modern  industry  in  .America  is  in- 
separably associated  with  the  names  of  its  great  captains. 
Personality  to-day  is  one  of  the  greatest  assets  of  our  com- 
plex industry,  and  upon  the  prophetic  insight,  courage  and 
exalted  common  sense  of  its  leaders  material  progress 
largely  depends  under  present  industrial  conditions.  When 
such  a  leader,  after  three  decades  of  conspicuous  service  in 
the  foremostfSnk  of  one  of  the  most  significant  movements 
of  the  age,  retires  from  the  heat  and  burdens  of  the  firing 
line  to  the  serene  atmosphere  of  unofficial  life  those  for 
whom  he  has  been  a  torch-bearer  may  well  pause  and  salute 
him  with  mingled  regret  and  esteem.  In  another  column 
of  this  issue  a  resume  is  given  of  the  work  of  President 
Austin  C.  Dunham,  whose  retirement  on  Feb.  13  as  the 
executive  head  of  the  Hartford  Electric  Light  Company 
terminates  one  of  the  most  fruitful  administrative  periods 
in  the  history  of  the  central-station  industry.  What  the 
industry  owes  to  this  venerable  leader  is  not  easily  ex- 
pressed, but  it  is  safe  to  say  that  no  other  central-station 
administrator  has  done  more  to  bring  new  and  progressive 
methods  into  the  field,  to  try  out  advanced  types  of  ap- 
paratus, to  provide  the  arena  for  pioneer  experiments  on  a 
commercial  scale,  and  successfully  to  market  electrical 
service  on  the  basis  of  advanced  commercial  management 
and  prices  capable  of  attracting  the  patronage  of  every 
grade  of  society.  His  inventive  skill,  imagination,  recep- 
tiveness  to  change,  readiness  to  forsake  the  less  efficient 
for  the  more  economical,  his  w^illingness  to  share  experience 
for  the  benefit  of  the  public,  his  sound  commercial  judg- 
ment and  promptness  in  accepting  heavy  responsibilities 
have  been  powerful  factors  in  the  growth  of  central-station 
activity  from  its  cradle  days  to  its  present  magnificent  de- 
velopment. Upon  such  foundations  rests  the  reputation 
of  Hartford  as  a  historic  center  of  electrical  practice  second 
to  none  in  the  world,  and  out  of  these  qualities  have  come 
gains  to  the  industry  which  are  both  far-reaching  and  in- 
spiring. Beginning  this  work  at  practically  fifty  years  of 
age,  for  thirty  years  Mr.  Dunham  has  been  a  living  rebuke 
to  those  who  look  only  to  the  young  for  progress ;  and  as 
he  withdraws  from  the  burdens  of  executive  routine  to  the 
freedom  of  private  investigation  and  activity  he  carries 
with  him  not  only  the  honors  of  a  distinguished  career  but 
the  earnest  hope  of  the  industry  that  he  may  long  be  spared 
to  contribute  through  research  and  counsel  to  its  enduring 
and  advancing  welfare. 


type  willi  the  theoretically  possible  output  of  22  candles  of 
white  light  or  4K  candles  of  monochromatic  light  per  watt 
absorbed,  he  apjireciates  that  ])resent-day  lamps  are  very 
wasteful  in  traiisfoniiiiig  electrical  power  into  light.  The 
change  from  the  so-called  "3.1 -watt"  carbon  lamj)  to  the 
"1.25-watt"  tungsten  lamp  has  been  viewed  rightly  as  a 
great  stride  in  the  advancement  oi  the  electrical  lighting 
industry,  but  it  is  small  in  comparison  with  the  possibilities 
of  development.  While  considerable  improvement  in  the 
s])ecific  output  is  attributable  directly  to  the  substitution  of 
tungsten  for  carbon  on  the  basis  of  the  more  favorable 
emissivity  of  the  former  material,  yet  much  of  the  increased 
efficiency  can  be  credited  to  the  higher  temperature  at 
which  tungsten  can  be  operated  as  compared  with  carbon — 
for  at  the  temperature  at  which  the  tungsten  lamp  is 
operated  the  carbon  filament  would  disintegrate  with  exces- 
sive rapidity.  Any  very  considerable  increase  in  the 
efficiency  of  incandescent  lamps  above  the  value  now  obtain- 
able with  metallic-filament  lamps  would  necessitate  the  dis- 
covery of  a  material  much  more  capable  of  withstanding 
disintegration  at  high  temperatures  or  more  selective  in  its 
emission  than  tungsten.  That  such  a  material  suitable  for 
lamp  filaments  may  be  discovered  is  an  ever-present  pos- 
sibility, but  none  the  less  a  very  remote  one.  A  much  more 
inviting  field  for  investigation  lies  along  the  line  of 
gaseous  conductors  of  which  selective  emission  is  a  pre- 
dominating characteristic.  In  fact,  it  is  not  too  much  to 
expect  that  the  next  great  development  in  electric  lighting 
will  be  brought  about  by  the  introduction  of  lamps  using  a 
gas  exhibiting  marked  selective  emission  within  the  visible 
range. 

The  present  issue  contains  an  article  by  Dr.  W.  W. 
Coblentz  in  which  the  emission  of  neon,  the  recent  addition 
to  vapor  lamps,  is  analyzed  and  compared  with  that  of  the 
helium  lamp.  The  neon  lamp  shows  a  specific  output  of 
2.5  candles  per  watt  as  compared  with  about  0.25  candle 
per  watt  for  helium.  The  high  specific  output  of  the  neon 
lamp  is  of  much  interest  in  itself,  but  it  is  of  no  greater 
importance  than  is  the  fact  that  it  differs  so  widely  from 
the  specific  output  of  the  helium  lamp.  That  such  a  dif- 
ference exists  between  these  two  gases  shows  that  continued 
search  may  quickly  be  rewarded  by  the  discovery  of  a  gas 
giving  considerably  greater  specific  output  than  neon;  for 
there  is  no  reason  to  believe  that  this  gas  is  either  unique  in 
emissivity  properties  or  represents  the  extreme  of  a  series 
of  gases  in  this  respect. 


SELECin^E  EMISSIVITY  OF  ELECTRICAL  CONDUCTORS. 

When  one  compares  the  specific  output  of  about  two- 
thirds  of  a  spherical  candle  per  watt  obtained  from  the 
modern  incandescent  lamp  of  the  so-called  high-efficiency 


COST  OF  ENERGY  AS  A  FUNCTION  OF  LOAD. 

The  paper  by  Mr.  G.  I.  Rhodes  dealing  in  general  with 
energy  cost,  presented  at  the  last  meeting  of  the  American 
Institute  of  Electrical  Engineers,  was  decidedly  illumi- 
nating. There  have  been  many  studies  on  the  subject  of  the 
relation  between  load  and'  plant  efficiency,  but  few  have  so 
thorough  a  character  in  their  relation  to  practical  station 
design.  Mr.  Rhodes  starts  out  along  somewhat  familiar 
lines  by  investigating  the  nature  of  the  losses  which  make 
up  the  relation  between  input  and  output  on  a  station,  and 
shows  that  in  general  these  are  made  up  in  three  terms — 
a  constant  term,   one  directly  proportional   to  the   output. 
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and  a  third  of  tlie  familiar  kind  proportional  to  the  square 
of  the  output.  The  interesting  part  of  this  program  is  the 
analysis  of  the  boiler-room  losses  in  such  manner  as  to 
show  that  these  same  factors  apply  there  as  well  as  in  the 
case  of  the  generator.  In  Mr.  Rhodes'  resulting  equation 
the  variable  terms  are  defined  as  proportional  to  the  rating 
of  the  apparatus.  1  here  arc  other  minor  and  incidental 
losses  which,  in  developing  the  data  so  that  the  only  variable 
shall  be  the  load  on  the  prime  movers,  result  in  terms,  with 
small  coefficients,  in  the  third  and  fourth  powers  of  the 
load.  The  application  of  this  empirical,  although  carefully 
developed,  series  is  to  show  what  is  the  particularly  inter- 
esting feature  in  Mr.  Rhodes'  paper — namely,  the  change 
in  efficiency  and  hence  in  cost  at  loads  above  that  rated  load 
for  the  plant  upon  which  the  coefficients  of  his  series  are 
based. 

In  other  words,  the  particular  i)urpose  of  Mr.  Rhodes' 
paper  is  the  analysis  of  overload  conditions  as  bearing  on 
costs  of  operation.  His  resulting  cost  curves  show  in  a 
very  striking  manner  the  effect  of  overload  in  raising  the 
cost  of  operation  and,  what  is  more  important,  give  a  basis 
for  judging  the  effect  of  these  overload  costs  on  the  ele- 
ments of  design  of  the  plant.  Of  course,  one  cannot  figure 
such  costs  with  precision  without  knowing  in  any  given 
case  the  real  coefficients  of  the  terms  depending  on  the 
square  and  higher  powers  of  the  load,  but  the  curves  given 
show  the  effect  of  these  coefficients  in  raising  the  cost  and 
the  region  within  which  the  increase  must  lie.  The  upshot 
of  the  investigation,  so  far  as  the  practical  bearing  goes,  is 
to  show  that  the  cheapest  method  of  dealing  with  seasonal 
peaks,  indeed  with  peaks  in  general,  is  frankly  to  overload 
the  generators  and  to  stand  the  resulting  losses,  assuming 
that  they  fall  within  the  limits  of  possible  operation.  The 
figures  given  tend  to  show  that  this  method  of  operation 
would  practically  require  an  overload  capacity,  say  for 
the  peak  hours,  of  twice  the  normal  rating,  or  possibly  a 
little  over.  At  this  point  the  whole  matter  is  transferred 
from  the  theoretical  consideration  of  overloads  to  the 
practical  question  of  rating  and  its  effect  on  operating  costs. 
It  is  perfectly  clear  that  a  plant  designed  for  operation  in 
the  manner  considered  by  Mr.  Rhodes  must  cost  more  per 
rated  kilowatt  than  if  the  same  generators  received  a  higher 
numerical  rating. 

The  problem  of  operating  capacity  with  reference  to 
overloads  above  the  rating,  therefore,  degenerates  into  the 
question  of  rating.  A  plant  rated  for  100  per  cent  over- 
load on  any  ordinary  basis  would  show  a  very  remarkable 
half-load  efficiency  in  terms  of  its  top  rating.  Of  course, 
the  broad  fact  made  prominent  by  Mr.  Rhodes  is  that 
efficient  operation  demands  loading  the  plant  to  its  extreme 
carrying  capacity  at  peaks,  but  the  numerical  values  of  the 
overload  are  wholly  a  matter  of  the  conventions  with  which 
one  starts  regarding  rating.  In  the  early  days  of  the  elec- 
trical industry  machines  were  rated  on  a  very  conservative 
basis  and  would  stand  nominally  prodigious  overloads.  For 
example,  in  one  case  a  loo-light  machine  taken  in  part 
payment  for  a  150-light  machine  was  subsequently  resold, 
after  repainting  and  being  supplied  with  a  new  commutator, 
as  a  200-light  machine  and  operated  satisfactorily  on  that 


load.  To-day  the  tendency  is,  for  commercial  or  other  rea- 
sons, to  work  toward  higher  ratings,  even  using  the  maxi- 
mum output  for  an  hour  or  two  as  the  figure  by  which  the 
machine  should  be  judged.  So  long  as  the  idiosyncrasies  of 
rating  adopted  are  perfectly  understood  by  everybody,  it 
makes  no  particular  difference  whether  one  theory  or  another 
is  adopted.  The  danger  comes  in  ignorance  of  the  conven- 
tions. L'rom  the  ordinary  point  of  view  the  rational  rating 
is  that  of  maximum  efficiency  of  the  unit.  When  the  rating 
is  fixed  on  this  basis  it  is  perfectly  clear  that  change  of  the 
load  in  either  direction  will  lead  to  lessened  efficiency,  and 
if  the  possible  overload  is  clearly  defined  no  misunderstand- 
ings can  take  place.  The  tendency  with  improved  design 
has  been  to  push  this  rating  of  maximum  efficiency  further 
along  the  load  curve  than  used  to  be  the  case,  a  fact  which 
must  be  taken  into  account  in  any  consideration  of  this 
matter. 

However  one  rates  his  apparatus,  he  can  drive  through 
the  peaks  that  are  necessarily  met  in  station  operation  to 
good  advantage  by  forcing  the  output,  whether  by  added 
load  on  the  generators,  by  sacrificing  efficiency  of  output 
in  the  prime  movers,  or  by  pushing  his  boilers  to  the  utmost 
by  forced  draft  or  other  expedients.  If  a  plant  unit  can 
carry  successfully  an  abnormal  peak  load  at  somewhat  re- 
duced efficiency,  the  economic  result  of  the  procedure  is 
generally  good,  as  Mr.  Rhodes  has  shown,  and  the  mellMd 
of  analysis  which  he  has  adopted  is  one  well  suited  to 
figuring  out  the  conditions  of  maximum  economy  in  any 
given  plant.  The  main  thing  from  the  standpoint  of 
economy  is  to  keep  up  the  efficiency  all  along  the  line. 
Generators  have  already  reached  a  point  that  leaves  small 
margin  for  improvement.  Boilers  and  furnaces,  on  the 
other  hand,  are  capable  of  considerable  economic  improve- 
ment, as  the  recently  published  results  on  the  big  Detroit 
boilers  very  plainly  show.  The  thermodynamic  losses  in 
the  ordinary  plant  are  still  much  heavier  than  they  should 
be.  They  ought  to  be  cut  down,  and  are  going  to  be  cut 
down,  for  that  matter,  in  the  course  of  the  next  few  years. 
Improvement  will  mean  a  reduction  of  cost  at  all  loads, 
and  just  what  overload  it  will  pay  to  carry  for  extreme 
cases  will  depend  in  no  small  measure  on  the  changes  of 
efficiency  which  may  be  accomplished  in  the  various  parts 
of  the  system.  Mr.  Rhodes  has  at  least  done  an  exceed- 
ingly good  thing  in  marking  out  the  line  of  attack  on  sta- 
tion economics  which  is  based  on  the  judicious  use  of 
extreme  output. 

In  closing  this  comment  we  would  venture  to  suggest  that 
when  papers  of  this  kind,  somewhat  .intricate  and  involving 
the  study  of  numerous  curves  and  equations,  are  brought 
before  the  Institute  particular  care  ought  to  be  taken  to 
have  advance  copies  in  the  hands  of  those  competent  to 
discuss  the  matter  at  an  early  date,  so  that  the  combined 
experience  of  the  Institute  may  be  brought  to  bear  on  the 
problem  in  hand.  And  the  experience  of  the  other  evening 
would  also  indicate  the  wisdom  of  limiting  oral  discussion 
to  very  brief  periods  so  as  to  obtain  the  point  of  view  of 
as  large  a  number  of  trained  engineers  as  possible,  leaving 
exhaustive  consideration  of  details  to  written  discussion 
submitted  later. 
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At  tlic  niiiiitlilv  iiuHliiij;  of  tlie  Board  of  Directors  of  tin- 
Aiucricaii  Institute  on  l-cl).  9,  114  associate  mcnil)ers  were 
elected  and  the  following  associates  transferred  to  full 
inenibcrship:  Messrs.  Samuel  Insull,  \V.  !•"..  Holland.  A.  M. 
Allen,  C.  W.  Pen  Dell,  A.  L.  Mudge  and  W.  C.  Haucr. 
Sixty-six  names  were  added-to  the  list  of  enrolled  students, 
which  brings  the  total  number  to  about  1000.  A  resolution 
was  adopted  approving  a  joint  meeting  of  the  Institute  and 
the  Illuminating  Kngineoring  Society.  The  organization 
of  branches  at  the  University  of  C"alifornia,  Ohio  Northern 
Ihiiversity  and  University  of  Virginia  was  authorized. 

MEMORIAL    TO    LORD    KELVIN. 

The  iiresident  of  the  Institution  of  Civil  Engineers  of 
Great  Britain,,  in  a  letter  to  the  president  of  the  Institute, 
invited  contributions  from  members  of  the  Institute  toward 
erecting  in  Westminster  Abbey  a  memorial  window  to  the 
late  Lord  Kelvin,  and  asked  that  a  committee  consisting  of 
the  president  of  the  Institute,  the  secretary  and  two  mem- 
bers of  the  board  of  directors  be  appointed  to  co-operate 
with  the  Institution  of  Civil  Engineers  to  this  end.  The 
invitation  of  the  Institution  of  Civil  Engineers  was  most 
cordially  received,  and  the  president  was  instructed  to  ap- 
point the  committee  requested  and  to  co-operate  in  every 
possible  way  in  paying  respect  and  honor  to  the  memory  of 
the  great  British  scientist,  who  at  the  time  of  his  death  was 
an  honorary  member  of  the  American  Institute  of  Electrical 
Engineers.  In  addition  to  the  president  and  secretary, 
Vice-president  Charles  W.  Stone  and  Manager  Walter  S. 
Rugg  were  appointed  members  of  this  committee.  This 
committee,  on  the  suggestion  of  Mr.  Calvin  W.  Rice,  sec- 
retary of  the  American  Society  of  Mechanical  Engineers, 
was  authorized  to  confer  with  the  corresponding  commit- 
tees to  be  appointed  by  the  other  engineering  societies  in 
America. 

PANAMA    VISIT. 

Members  returning  from  the  Institute  convention  at 
Panama,  through  Prof.  George  F.  Sever,  officially  desig- 
nated by  the  board  as  the  presiding  officer  of  the  conven- 
tion, reported  a  most  successful  trip  and  recommended  that 
the  meeting^  be  officially  designated  a  convention  in  view 
of  its  great  success  and  the  numerous  contacts  with  other 
societies  and  bodies  of  an  international  character  that  had 
taken  place.  This  recommendation  was  accepted,  and  it 
was  authorized  to  put  into  the  permanent  records  of  the 
Institute,  in  the  Transactions,  a  complete  report  of  the  ac- 
tivities on  the  trip  and  the  courtesies  and  hospitalities  re- 
ceived from  officers  of  the  United  States  government,  the 
Republic  of  Panama  and  other  bodies  there.  A  resolution 
from  the  convention  recommending  that  at  the  time  of  the 
International  Electrical  Congress  in  San  Francisco  in  191 5 
a  convention  of  the  Institute  be  held  in  San  Francisco,  and 
that  the  Eastern  members  proceed  to  this  convention  by 
means  of  a  chartered  steamer  through  the  Panama  Canal, 
was  received  by  the  board  and  referred  to  the  committee 
on  meetings  and  papers.  The  particular  thanks  of  the 
board  were  voted  to  Chairman  Severn  D.  Sprong  and  his 
committee,  consisting  of  Messrs.  A.  W.  Berresford,  H.  J. 
Douds,  F.  L.  Hutchinson,  P.  Junkersfeld,  H.  A.  Lardner, 
W.  S.  Rugg,  D.  B.  Rushmore,  Edward  Schildhauer,  A.  M. 
Schoen,  C.  E.  Waddell  and  A.  J.  Wurts,  who  organized  the 
trip  and  arranged  for  the  transportation  and  other  details, 
and  to  Prof.  George  F.  Sever,  who,  as  official  representative 
of  the  Institute,  was  the  head  of  the  party  in  Panama. 

NEW    GRADE    OF    MEMBERSHIP. 

The  president  was  authorized  to  call  the  attention  of  the 
membership  to  the  fact  that  the  amendments  to  the  consti- 
tution providing  for  a  new  grade  of  membership  had  been 


Inlly  published  in  the  I'ebruary  I'rocccdvujs  with  comments 
and  explanations.  He  also  recommended  that  the  columns 
of  the  I'rocccdini^s  be  opened  to  letters  and  discussions 
Irom  members  on  subjects  of  Institute  interest,  so  that  the 
monthly  publication  might  be  a  forum  where  any  member 
of  the  Institute  could  get  publicity  for  views  and  issues  that 
were  of  interest  to  the  Institute  generally.  The  board  wel- 
comed this  suggestion  and  passed  a  resolution  recognizing 
the  i)ropriely  of  permitting,  to  a  limited  extent  anrl  under 
the  supervision  of  the  editing  committee,  the  use  of  the  col- 
ums  of  Part  I  of  the  Proceedings  by  members  of  the  Insti- 
tute for  the  expression  of  their  views  upon  topics  of  current 
Institute  interest. 

PANA.MA   INTERNATIONAL  ELECTRICAL  ENGINEERING  CONGRESS. 

The  report  of  the  special  conference  committee  on  the 
General  Engineering  Congress  at  San  Franci.sco  in  191 5, 
of  which  Mr.  H.  A.  Lardner  is  chairman  and  Messrs.  S.  J. 
Lisberger  and  George  R.  Murphy  are  members,  was  read 
in  full  to  the  board,  and  the  memorial  adopted  by  the  recent 
conference  of  the  National  luigineering  Societies  at  San 
Francisco  was  presented.  The  president  received  power  to 
act  upon  this  memorial  in  regard  to  its  relation  to  the  com- 
mittee on  organization  of  the  International  Electrical  Con- 
gress in  191 5  and  was  requested  to  recommend  certain 
further  action  to  the  board  at  its  next  meeting. 


EDISON   CELEBRATES   HIS   SIXTY-FIFTH    BIRTH- 
DAY. 


On  the  invitation  of  Mrs.  Edison  a  party  of  fifty  sat 
down  to  dinner  on  the  evening  of  Feb.  10  (Saturday)  at 
Glenmont,  Orange,  N.  J.,  to  celebrate  the  sixty-fifth  birth- 
day on  Sunday  of  her  husband,  himself  a  guest  for  the 
evening.  The  function  developed  around  the  fact  that  the 
veteran  associates  of  the  great  pioneer  who  had  been  with 
him  at  old  65  Fifth  Avenue,  or  prior  to  those  early  days 
in  electric  lighting,  wished  to  ofifer  him  a  special  mark  of 
love  and  esteem  and  had  invited  him  to  be  their  guest. 
But  Mrs.  Edison  had  the  happier  thought  and  thus  blended 
the  two  ideas  in  one  delightful  and  memorable  event.  The 
banquet  was  given  in  the  big  music-room  of  the  Edison 
home  on  Orange  Mountain,  and  the  party  sat  at  a  huge 
table  within  whose  hollow  square  was  a  literal  "flower 
town,"  with  lawns,  shrubs,  lakes  and  a  real  Edison  cement 
house  at  the  center.  On  the  inner  edge  of  the  table  were 
set  sixty-five  low  posts  with  frosted  incandescent  lamps. 
Mr.  Edison  occupied  a  solid,  comfortable  chair  made  out 
of  his  own  cement,  given  by  his  co-workers  in  that  in- 
cidental branch  of  industry.  The  menu  bore  an  incandes- 
cent lamp,  every  ray  of  which  was  named  with  an  Edison 
invention.  The  souvenirs  were  a  latest  portrait  of  the 
"Old  Man"  and  a  bronze  plaque,-  dated  1847-1912,  showing 
the  two  laboratories,  at  Menlo  Park  and  at  Orange,  and  the 
two  inventions — the  stock  ticker  and  the  storage  battery — 
between  whose  temporal  confines  lies  all  the  other  monu- 
mental work.  The  dinner  was  accompanied  by  vocal  and 
instrumental  music  on  the  latest  Edison  phonograph. 

At  the  close  of  the  dinner,  at  which  Mr.  R.  T.  Lozier 
officiated  as  master  of  ceremonies,  Mr.  E.  H.  Johnson  in 
the  name  of  the  old  timers  presented  Mr.  Edison  with  a 
superb  silver  loving  cup,  standing  about  2  ft.  high  and 
engraved  with  "65"  and  the  names  of  the  donors.  This  was 
accompanied  by  an  engrossed  address  on  vellum  in  the 
hands  of  Mr.  T.  C.  Martin  for  signature.  The  cup  was 
duly  christened.  Mr.  Samuel  Insull,  sitting  on  the  left  of 
his  old  chief,  responded  for  him  felicitously,  and  charac- 
terized him  as  "the  greatest  living  private  citizen  of  our 
race."  Mr.  H.  M.  Byllesby,  who  did  rhe  early  field  work  in 
introducing  the  Edison  lighting  system,  responded  grace- 
fully on  behalf  of  Mrs.  Edison  and  the  family. 
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After  dinner  the  party  adjourned  to  the  drawing-room 
for  a  reception,  which  was  attended  in  addition  by  a  large 
number  of  Mr.  Edison's  otiier  friends  and  associates;  and 
then  there  was  given  a  notable  motion-picture  exhibit,  in- 
cluding some  of  the  latest  educational  work  that  Mr.  Edi- 
son has  been  doing  in  this  direction.  The  reception  came 
to  a  close  about  11:30  p.  m.  Among  those  also  present  in 
the  "65''  class  were  Messrs.  Frank  J.  Sprague,  W.  H. 
Meadowcroft,  John  W.  Lieb,  Jr.,  C.  S.  Bradley,  W.  S. 
Andrews,  S.  D.  Mott,  M.  F.  Moore,  Arthur  Williams,  R. 
M.  Searle.  John  Ott,  l-'red  Ott,  W.  H.  Hammer,  Charles 
Wirt,  S.  S.  Wheeler,  C  L.  Clark,  C.  A.  Benton,  J.  P.  Ord, 
K.  J.  Berggren  and  J.  W.  Howell.  The  party  also  included 
Miss  Madeleine  lulison  and  her  brothers  Charles  and  Theo- 
dore, and  among  others  Messrs.  C.  A.  Coffin,  T.  E.  Murray, 
F.  L.  Dyer,  Fremont  Wilson,  L  C.  Walker,  J.  W.  Ayles- 
worth.  P.  Weber,  A.  O.  Tate.  W.  H.  Brock,  W.  G.  Bee, 
M.  R.  Hutchison,  H.  Miller,  Ralph  Beach,  W.  S.  Mallory, 
J.  G.  White.  Joseph  Insull,  W.  W.  Freeman,  W.  E.  Free- 
man and  E.  W.  Hammer.  A  great  number  of  cable  mes- 
sages and  telegrams  were  received,  including  dispatches 
from  Messrs.  F.  R.  Upton,  C.  L.  Edgar,  R.  R.  Bovvker 
and  from  "Sig"  Bergmann,  who  has  just  been  made  a 
privy  councilor  of  the  German  Empire. 


RECENT  EXPERIMENTS    IN  "  WIRED  WIRELESS 
TELEGRAPHY. 


Some  interesting  additional  data  have  been  obtained  from 
the  office  of  the  Signal  Corps,  War  Department,  on  experi- 
ments in  continuation  of  those  that  were  made  on  Jan.  21 
with  the  "wired  wireless  "  system  invented  by  Major 
George  O.  Squier,  U.  S.  A.,  which  was  described  on  page 
223  of  our  issue  dated  July  22,  191 1.  Through  the  courtesy 
of  Mr.  M.  M.  Davis,  chief  engineer  of  the  Postal  Tele- 
graph-Cable Company,  tests  were  made  by  Major  Squier 
on  Sunday,  Feb.  11,  on  a  line  extending  from  the  Signal 
Corps  laboratory  at  the  Bureau  of  Standards  in  Washing- 
ton to  253  Broadway,  New  York  C  ity,  the  general  office 
of  the  Postal  Company.  Both  a  metallic  circuit  and  a 
grounded  circuit  were  used  in  the  tests  of  Feb.  11.  the  line 
being  a  mixed  connnercial  line  consisting  of  No.  9  B.  &  S 
copper  wire  on  poles,  subterranean  cable  line  in  Baltimore, 
and  subterranean  and  submarine  cable  lines  through  Phila- 
delphia and  entering  New  \'ork  City.  The  total  resistance 
of  metallic  circuit  was  about  3200  ohms.  No  change  what- 
ever w'as  made  in  this  circuit  as  used  in  regular  commercial 
telegraph   service. 

The  principal  object  of  last  Sunday's  experiments  was  to 
determine  important  data  as  to  the  range  of  frequencies  to 
be  employed  in  reaching  the  longer  distances  by  the  "wired 
wireless"  system  and  also  the  order  of  magnitude  of  the 
energy  necessary  and  sufficient  for  such  purposes.  The 
measurements  taken  at  the  transmitting  end  of  this  line  ex- 
tended over  a  range  from  34.000  cycles  per  second  down 
to  about  22,000  cycles. 

ihe  prime  importance  of  tuning  such  a  line  to  resonance 
and  the  comparative  ease  with  which  this  can  be  done  with 
the  commercial  wireless  apparatus  were  clearly  demon- 
strated. This  timing  of  the  line,  whether  a  metallic  circuit 
or  a  grounded  circuit,  required  only  a  few  minutes. 

A  number  of  e.xperiments  were  conducted  to  determine 
the  most  suitable  form  of  coupling  between  the  generator 
circuit  and  the  line  circuit,  the  generator  being  directly  con- 
nected to  the  line  through  the  tuning  elements  as  well  as 
by  the  more  usual  manner  of  inductive  connection.  It  was 
found  that  inductive  coupling  to  the  local  generator  circuit 
is  far  more  efficient  and  convenient  and,  further,  enables 
a  number  of  lines  to  be  operated  from  one  generator  with 
great  ease. 


.\t  the  receiving  end  the  ordinary  wireless-telegraph  re- 
ceiving equipment  was  employed,  using  the  "audion"  de- 
tector with  high-resistance  telephone  receivers,  and  the  ele- 
ments were  tuned  to  the  particular  frequency  being  trans- 
mitted. It  was  found  desirable  to  tunc  the  line  both  at  the 
transmitting  and  at  the  receiving  end  and  to  adjust  the 
coupling  to  the  optimum  value  in  both  cases. 

The  prime  importance  of  operating  these  circuits  at  reso- 
nance was  strikingly  observed,  since  when  the  generator 
terminals  were  directly  coimected  to  the  line  without  the 
tuning  elements  only  the  smallest  readable  current  was 
obtained,  whereas  with  proper  tuning  this  current  could  be 
multiplied  some  hundredfold.  With  a  transmitting  current 
of  260  milliamperes  at  22,000  cycles  per  second,  signals  just 
audible  were  heard  in  .\ew  York,  thus  indicating  the  lower 
limit  of  transmitting  power  with  the  particular  line  and 
frequency  in  use. 

In  the  previous  experiment  with  a  line  to  Baltimore, 
about  48  miles  long,  frequencies  up  to  44,000  were  used  with 
a  transmitting  current  of  only  180  milliamperes,  giving  very 
loud  and  clear  signals  far  above  what  would  be  necessary 
in  traffic. 

A  large  number  of  physical  measurements  were  made  on 
Feb.  II  at  the  transmitting  end  of  the  New  York  line  over 
a  comparatively  wide  range  of  frequencies,  and  the  results 
obtained  conform  to  what  was  expected  from  previous  work 
on  other  lines.  It  appears  evident  to  War  Department  ex- 
perts that  the  range  of  frequencies  for  "wired  wireless" 
will  extend  from  about  10,000  per  second,  as  a  lower  limit, 
up  to  about  100,000,  which  is  considerably  above  the  lowest 
frequency  now  employed  in  long-distance  radio-com- 
munication. 

Just  as  in  pure  radio-telegraphic  work  the  longer  wave- 
lengths are  used  for  the  greater  distances,  so  in  "wired 
wireless"  the  longer  wave-lengths  corresponding  to  the 
lower  frequencies  will  be  employed,  it  is  believed,  for  the 
long-distance  circuits,  reserving  the  shorter  wave-lengths 
and  lower  power  for  the  shorter  circuits;  thus  the  range 
from  10,000  to  25,000  cycles  per  second  will  be  used  on  the 
long  circuits  and  the  upper  region  between  25,000  and 
100,000  cycles  will  be  used  on  the  sliorter  circuits. 

The  proposed  high-powered  navy  station  in  Washington, 
which  will  be  in  operation  next  July,  uses  a  power  of 
100  kw  and  has  a  range  of  3000  miles  with  a  wave-length 
of  4000  m,  which  corresponds  to  75,000  cycles  per  second. 

It  is  clear  from  the  above  figures  that  the  great  increase 
in  efficiency  obtained  by  directing  electric  waves  along 
wires  to  their  destination,  as  shown  by  the  amount  of 
power  required  to  send  audible  signals  over  such  a  circuit 
as  described  above,  is  beyond  question.  The  plant  neces- 
sary to  transmit  messages  from  Washington  to  New  York 
by  pure  radio-communication  would  be  of  about  5-kw 
rating.  In  addition  to  the  advantage  obtained  by  directing 
waves  to  their  destination,  perhaps  the  greatest  advantage 
is  the  fundamental  one  of  freedom  from  interference  be- 
tween messages,  which  is  ever  present  in  wireless  com- 
munication. The  wire  system  guides  the  waves  to  their 
destination  w^ith  greater  efficiency  and  practically  confines 
the  electromagnetic  disturbances  between  the  conductors 
and  prevents  the  waves  from  spreading  outward  in  every 
direction  in  space,  as  is  the  case  in  radio-communication. 

In  the  opinion  of  experts  in  Washington  pure  radio- 
telegraphy,  which  is  now  an  infant  art.  scarcely  more  than 
twelve  years  old.  has  no  competitor  in  the  marine  field, 
that  is,  between  ship  and  ship  and  between  ship  and  shore. 
On  the  other  hand,  on  land,  especially  in  congested  districts, 
even  if  the  process  of  selective  tuning  should  be  developed 
so  as  to  select  messages  by  pure  radio  method.s.  radio-com- 
munication would  still  be  totally  inadequate,  in  the  absence 
of  wires,  to  handle  the  traffic  of  a  large  city. 

The  so-called  "wired  wireless"  fills  in  the  gap  between 
the  pure  radio  art  and  the  wire  art  and  indicates  lines  of 
development  wherein  one  can  apply  the  principles  of  wire- 
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less  ciiyiiu'fiiii^^  to  wirr  circuits  and  create  additional  tele 
yrapliic  and  tele|)lionic  clianncis  for  commercial  use  without 
the  extra  cost  of  maintenance  over  the  use  of  such  circuits 
for   other  clcrlriiMl    i)urposeS. 


Court    Decides    a    Central  Station    Is    a    Manufactory. 


The  KeuliicUy  iourt  of  Appeals  has  reversed  the  decision 
oi  a  lower  court  in  a  case  where  a  tax  assessor  sought  to 
tax  the  Kentucky  I'.lectric  Company  of  Louisville  upon  its 
plant,  on  the  ground  that  it  was  a  i)ublic-scrvice  corpora- 
tion, and  regardless  of  an  ordinance  granting  inununity  for 
a  period  of  five  years  from  taxation  for  any  new  manu- 
facturing enterprise  in  Louisville.  The  decision  of  the 
upper  court  was  that  the  Kentucky  i'.lectric  Company  is 
a  manufacturing  concern  in  addition  to  being  a  public 
utility,  and  that  taxes  could  not  be  collected  by  the  city  on 
the  generating  plant,  although  the  distributing  properties, 
wires,  poles,  etc.,  through  the  city  were  subject  to  taxation. 
The  apparatus  for  distribution  of  electricity  may  not  be 
listed  as  immune  from  taxation  inasmuch  as  it  is  not  neces- 
sary to  the  manufacture  of  electricity  and  the  ordinance 
deals  specifically  with  the  production  and  sale  of  manu- 
factured commodities,  said  the  court. 


Attempt  of  Hydroelectric    Company    to    Enter    Rhode 
Island. 


In  a  recent  interview  Superintendent  K.  J.  Richards,  of 
the  Connecticut  River  Transmission  Company,  the  head- 
quarters of  which  are  at  Fitchburg,  Mass.,  announced  that 
the  Chase-Harriman  interests  are  planning  to  extend  their 
service  into  the  Providence  (R.  L)  district  in  connection 
with  the  forthcoming  completion  of  new  generating  plants 
in  the  Deerfield  Valley,  under  the  corporate  organization  of 
the  New  England  Power  Company.  An  application  for  a 
franchise  has  been  filed  with  the  Providence  \^ity  Council, 
the  New  England  company  having  announced  its  intention 
to  confine  its  activities  to  the  marketing  of  electrical  energy 
for  motor  service.  At  present  the  Narragansett  Electric 
Lighting  Company  has  the  exclusive  right  to  sell  electrical 
energy  in  Providence.  Superintendent  Richards  states  that 
it  is  the  intention  of  the  company  to  build  a  high-tensiop 
transmission  line  from  Worcester  to  Providence,  operating 
the  Deerfield  Valley  plants  near  Shelburne  Falls  in  parallel 
with  the  present  hydroelectric  installations  at  Vernon,  Vt.. 
and  Clinton,  Mass.  A  branch  66,000-volt  transmission  line 
is  under  consideration  for  the  N^ortli  ."\dams-Springfield 
district. 


COMPENSATED  REPULSION  MOTOR  PATENTS. 


In  the  accompanying  illustration  is  shown  the  well- 
known  compensated  repulsion  motor,  with  conductive  and 
inductive  connections  between  the  stationary  and  revolving 
members,  which  formed  the  subject  of  a  United  States 
patent  issued  to  Mr.  Marius  C.  A.  Latour,  of  France,  on 
Jan.  30,  191 1.  The  application  for  this  patent  was  filed 
on  Jan.  19,  1904,  and  one  for  a  French  patent  on  the  same 
invention  on  Jan.  21,  1903.  Our  issue  dated  July  21,  1910, 
contained  an  account  of  interference  proceedings  between 
the  application  for  this  patent  and  that  for  a  patent  on  the 
same  invention  made  independently  by  Messrs.  G.  Winter 
and  F.  Eichberg,  w^ho  had  applied  for  a  German  patent 
on  Jan.  24,  1903.  The  priority  of  invention  was  awarded 
to  Latour  by  the  examiner-in-chief,  and  this  action  was 
upheld  upon  appeal  by  the  Commissioner  of  Patents.  A 
peculiarity  of  the  case  was  the  common  ownership  of  the 


coiillicting  .\iiicrican  applications  and  the  appe.iraiicc  m 
court  of  the  same  attorney   for  the  appellee  and  appellant. 

A  characteristic  feature  of  the  motor  covered  by  the 
Latour  ])atent  is  that  it  o])erates  with  perfect  commutation 
at  synchronous  speed;  moreover,  the  inductance  of  the 
rotor  disappears  at  this  speed  and  becomes  negative  above 
synchronism.     The  first  claim  of  the  patent  is  as  follows: 

"In  a  single-phase  machine  a  primary  member  adapted 
lor  connection  to  a  single-phase  source,  a  secondary  mem- 
ber having  a  distributed  winding  connected  at  intervals  to 
tile  segments  of  a  many-part  commutator,  a  set  (jf  brushes 
short-circuiting  the  secondary  winding  on  a  line  sub- 
stantially parallel  to  the  line  of  primary  magnetization,  anfl 
another  set  of  brushes,  displaced  substantially  90  electrical 
degrees  from  the  first  set  of  brushes,  connected  in  scries 
with  the  i)riinary  winding  of  the  machine." 


Latcur   Compensated    Repulsion    Motor. 

On  Feb.  6  there  were  issued  to  Messrs.  Winter  and 
Fichberg  two  United  States  patents  on  applications  filed 
June  II,  1902,  for  a  connnutator  type  of  alternating-current 
machine  resembling  somewhat  the  compensated  repulsion 
motor.    The  first  claims  of  these  two  patents  are  as  follows: 

"In  combination,  an  alternating-current  machine  supplied 
with  a  commutator  and  brushes,  windings  on  both  members 
of  said  machine  adapted  to  magnetize  said  machine  in  a  fixed 
direction,  means  for  supplying  to  said  windings  voltages  of 
relatively  varying  magnitudes,  and  means  for  magnetizing 
said  machine  in  a  second  direction  at  an  angle  to  the  first 
direction." 

"An  alternating-current  motor  of  tlie  commutator  type, 
having  brushes  co-operating  to  form  for  each  pair  of 
primary  poles,  first,  a  path  along  the  line  of  the  primary 
field  for  the  currents  induced  in  the  armature,  and,  second, 
means  for  feeding  a  magnetizing  current  from  outside  for 
generating  the  torque-producing  field  of  the  motor." 


THE  ELECTRIC  VEHICLE  AT  BOSTON. 


At  the  regular  weekly  meeting  of  the  Electric  Vehicle 
Club  of  Boston  on  Feb.  7  it  was  announced  that  a  banquet 
would  be  given  to  the  master  teamsters  of  Boston  at  the  end 
of  the  present  month,  in  order  to  facilitate  a  closer  acquaint- 
ance and  to  bring  home  the  possibilities  and  results  of 
electric-truck  service  in  an  effective  way.  A  brief  discus- 
sion of  advertising  also  took  place,  in  which  the  point  was 
made  that  all  dealers  in  electric  vehicles  ought  to  join  forces 
in  the  Boston  campaign  for  at  least  three  months.  A 
systematic  plan  of  advertising  is  being  prepared,  showing 
exactly  what  is  to  be  done  with  different  Boston  dailies  in 
the  immediate  future.  The  rest  of  the  discussion  related 
to  a  bill  now  before  the  Legislature  which  is  designed  to 
limit  the  weight  of  a  motor  truck  and  its  load  to  a  maxi- 
mum of  6  tons  and  to  restrict  the  load  on  the  street  to 
800  lb.  per  inch  of  tire  width.  President  Baker  announced 
that  this  would  make  the  use  of  all  the  large  brewing  and 
coal  trucks  now  in  service  illegal  and  would  seriously  handi- 
cap the  development  of  motor  transportation.  It  was  stated 
that  Colonel  Sohier,  of  the  Massachusetts  Highway  Com- 
mission, desired  a  speed  limit  of  not  over  6  miles  per  hour 
for  vehicles  with  steel  tires,  some  of  these  being  of  the 
electric  type  with  motor-driven  tractors  on  the  front  and 
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steel  rear  wlieels.  Particular  emharrassnieiit  i.s  occasioned 
by  the  tendency  of  tire  builders  to  design  tires  half  round 
at  the  bearing  surface,  which  greatly  increases  the  i)ressure 
per  square  inch  or  per  inch  of  width  in  contact  with  the 
roadway.  Arrangements  were  announced  by  whijh  a  deter- 
niincd  stand  against  the  bill  would  be  made  before  the 
legislative  conniiittee  in  charge.  The  meeting  closed  with 
some  suggestions  by  Mr.  \V.  H.  bVancis.  jjurchasing  agent 
of  the  Uoston  I-ldison  company,  regarding  electric-vehicle 
requirements.  Mr.  Francis  emphasized  the  disadvantages 
of  carrying  battery  boxes  too  close  to  the  ground  and 
asked  for  a  minimum  of  12  in.  to  15  in.  to  enable  the 
vehicles  to  work  under  adverse  conditions  of  snow  and  nuid. 
He  also  criticised  the  exposure  of  chains  and  the  design  of 
steering  gears  in  certain  cases  and  saitl  that  im])rovements 
along  these  lines  ought  to  be  forthcoming  regardless  of  any 
tendency  of  manufacturers  to  "standardize  their  products." 


jjroved,  and  it  was  strf)ngl)  urged  that  no  legislation  be  en- 
acted which  would  tend  to  hold  back  the  progress  of  these 
advanced  and  efficient  methods  of  transportation. 


MOTOR-TRUCK  HEARING  AT  BOSTON. 


Owners  of  electric  and  gasoline  motor  trucks  appeared 
in  force  at  Boston  on  Monday,  l-'eb.  12,  to  protest  against 
the  passage  of  a  law  limiting  the  speed  and  weight  of  com- 
mercial power-driven  vehicles  operated  on  the  public  high- 
ways. Mr.  Day  Raker,  president  of  the  Electric  Vehicle 
Club  of  Boston,  had  general  charge  of  the  hearing,  which 
was  held  by  the  legislative  sulj-committee  on  roads  and 
bridges.  The  proposed  statute  as  drawn  by  the  Massachu- 
setts Highway  Commission  limits  the  speed  of  motor 
vehicles  weighing  4  tons  or  less  to  15  miles  per  hour,  and 
vehicles  in  excess  of  6  tons  using  iron  tires  are  limited  to 
6  miles  per  hour,  12  miles  per  hour  being  allowed  with 
rubber  tires.  Another  feature  of  the  bill  is  a  provision 
limiting  the  weight  of  vehicles  to  800  lb.  per  inch  width  of 
tire  in  contact  with  the  ground.  A  large  amount  of  testi- 
mony was  introduced  by  teaming  and  truck  experts  against 
the  bill,  and  it  was  urged  that  a  general  investigation  of 
the  subject  along  thoroughly  scientific  lines  precede  any 
legislation. 

Atnong  the  data  of  interest  to  users  and  designers  of 
electric  and  gasoline  trucks  were  those  given  in  the  accom- 
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Rated  load  capacity  in  tons ] 

2 

.<    ^ 
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6 

Weight  of  vehicle  in  ixjunds 

6,520 

9,115 

10.500 

1 2 ,  OOf) 

Weight  of  vehicle  and  load 

10.520 

U) ,  1  1  5 

20,500 

24.000 

Tire  load  per  inch  of  width,  pound  . 

5  70 

M)2 

60.5 

600 

Rated  s])ecd  in  miles  per  hour              .  . 

9 

.s 

7 

6 

panying  lal:)le.  The  loads  on  tires  are  hgiircil  on  llie  base 
width,  whereas  tires  are  now  mainly  of  hemis])hcrical  shape 
when  new. 

Other  figures  presented  gave  the  following  weights  i)er 
inch  of  tire  width:  Electric  truck,  with  two  steel  rear 
wheels,  weight  on  rear  wheel  1S89  lb.  |)er  inch  of  width; 
electric  truck,  four  motors,  rubber-tired  wheels,  1160  lb. 
per  inch  width  of  tire,  load  on  truck  11,460  lb.,  total  weight 
26,160  lb.;  weight  on  i  in.  of  rear  tire,  assuming  entire  5-in. 
width  is  in  contact  with  earth,  696  lb.  (Only  about  60  per 
cent  of  the  tire  contact  rim  is  on  the  ground.)  The  weight 
per  incli  of  tire  for  a  gasoline  truck  weighing  loaded  23.300 
lb.  was  740  lb.;  for  a  14,000-lb.  loaded  horse-drawn  wagon 
without  horses  the  weight  i)er  inch  of  tire  was  1400  lb., 
and  the  weight  per  inch  with  an  electric  truck  weighing 
loaded  17,400  lb.  and  light  11,400  lb.  w-as  480  lb.  per  inch  of 
tire.  The  unanimous  opinion  of  the  truck  users  was  that 
the  alleged  damage  to  roadways  caused  by  motor  trucks 
moving  at  the  moderate  speeds  customary  was  a  thing  to  be 


THE    ELECTRICAL    JOBBERS'  MEETING  AT 
CLEVELAND. 


The  quarterly  meeting  of  the  Electrical  Supply  Jobbers' 
Associati(jn  was  held  on  Veh.  13,  14  and  15  at  the  Hollenden 
Hotel,  in  Cleveland,  Ohio.  The  Electrical  League  of 
Cleveland  acting  as  host  had  prepared  a  comprehensive 
program  of  entertainment  in  which  jobbers  and  manu- 
facturers ijarticipated  alike.  By  noon  of  the  second  day 
of  the  convention  the  registration  at  the  headquarters  of 
the  league  had  reached  a  total  of  526. 

On  Tuesday  the  jobbers  held  their  divisional  meetings, 
assembling  according  to  the  geographical  location  of  mem- 
liers,  and  on  Wednesday  and  Thursday  they  devoted  their 
time  to  meetings  of  the  entire  body  for  the  discussion  of 
trade  questions  common  to  all  members. 

On  Wednesday  morning  Mr.  W.  H.  Merrill,  of  the 
Underwriters'  Laboratories  of  Chicago,  addressed  the 
meeting  and  made  a  i)lea  for  higher  standards  for  electrical 
material.  His  talk*  was  somewhat  along  the  lines  of  ad- 
dresses heretofore  marie  by  him  to  this  association.  Inter- 
esting figures  were  given  comparing  fire  hazards  in  the 
United  States  with  those  in  European  countries.  In  draw- 
ing these  comparisons  he  showed  that  the  losses  in  the 
United  States  were  in  some  cases  ten  times  as  great  as 
those  incurred  elsewhere. 

Another  paper  was  that  by  Mr.  ]■].  R.  (jilmore,  assistant 
treasurer  of  the  Western  Electric  Company,  whose  subject 
was  "Credits."  This  paper  was  well  received,  as  the  sub- 
ject was  one  of  intense  interest  to  the  Jobbers'  Association, 
the  author's  remarks  being  thoroughly  appreciated  bv  his 
audience,  whose  problems  are  mercantile  rather  than  tech- 
nical. 

Mr.  H.  I  .  W  reaks.  of  New  York,  discussed  the  new  1911 
code  specifications  for  rubber-covered  wire.  He  drew  a  brief 
comparison  between  these  and  previous  code  wire  specifica- 
tions and  stated  that  the  physical  and  chemical  tests  in  the 
new  specifications  arc  additions  to  any  previous  code  speci- 
fications, lie  explained  how  the  electrical  and  physical 
tests  are  based  on  a  factor  of  .safety  of  from  lo-to-i  to 
3-to-i  on  the  dielectric  tests  according  to  whether  the  wire 
is  to  be  used  for  125-volt  or  500-volt  service;  of  about 
300-to-i  on  insulation  resistance  tests,  and  of  about  4-to-i 
to  2-to-i  on  flexibilit\-  and  physical  tests,  according  to  age 
of  wire.  Mr.  Wreaks  explained  further  the  relative  im- 
portance of  these  tests,  the  necessity  of  their  being  applied 
as  a  whole  in  order  to  allow  for  proper  judgment,  and  how 
the  si)ecifications  called  for  the  physical  and  electrical  re- 
(|uircments  to  he  met  up  to  at  least  one  year  after  date  of 
manufacture.  He  showed  how  the  procedure  under  which 
the  inspection  and  label  service  of  the  Underwriters'  Labo- 
ratories is  being  operated  covers  a  field  inspection  and 
follow-up  ^.yslem  designed  {o  insure  that  the  requirements 
are  properly  met.  The  function  of  the  chemical  test  is 
to  insure  at  least  20  per  cent  of  rubber  in  any  comi)ound 
meeting  the  requirements. 

The  attention  of  the  jobbers  was  called  to  the  fact  that 
these  specifications  and  this  procedure  represent  the  best; 
thought  of  the  wire  manufacturers  and  the  inspection  de- 
partments throughout  the  country,  both  insurance  andl 
municii)al.  as  to  the  means  oi  obtaining  good  wire  for 
house  ser\  ice.  In  order  to  obtain  this  result  as  quickly  as 
possible,  it  is  important  for  the  jobbers  to  co-operate  with 
the  other  interests  mentioned  and  do  their  share  to  help 
make  the  new  specification  inspection  service  of  greatest 
value.  This  they  can  do,  in  a  large  measure,  by  keeping- 
the  Underwriters'  Laboratories  posted  as  to  any  wire  offered 
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at  prices  sd  low  ;l^  in  laiM.'  a  ilmil)!  that  tlic  inalcrial  passi-d 
the  original  test  at  I'aclurv  and  omitiirms  tn  trsts  calk-d  lUr 
III  tlu-  lii'ld. 

Uu  riiursday  inoiiim,!;  tlir  iiiami  t.ii-liiriTs  nl  iiicaiidcM"(.Mit 
lamps  tliioiiyli  Mr.  Adam  I ).  I'am',  of  iIk-  ( ifiicral  I'.lcctric 
Company.  DUtlinod  the  motliods  l)y  wliidi  it  is  pidpnsid  to 
liandle  the  incandeseent-lamp  hiisiness  inuler  tlie  plans  ih.u 
have  hoen  iiiuler  discussion  and  develo])ment  ever  since 
the  tiling  of  the  decree  in  the  government  suit.  This  meet- 
ing was  lield  in  executive  session  and  no  d.ita  tor  a  rii)(>rt 
of  the  session  are  available,  hnt  il  is  underslood  thai  ;i 
piihlic  amiomicement  by  the  lamp  maniifactnrers  setlint; 
forth  the  methoils  under  which  they  will  market  their 
product  will  he  made  shortly. 

t  )n  Wednesday  afternoon  Mr.  X.  C".  (.\)tal)isli.  of  the 
National  C  arhon  Company,  chairman  of  the  "sightseein}^ 
eonmiittce."  conducted  a  party  through  the  plant  of  the 
.NIational  Carbon  Company,  the  guests  being  confined  to 
members  of  the  jobbers'  association.  A  similar  trip  was 
made  on  Thursday  afternoon  through  the  laboratories  and 
the  tantalum  and  tungsten  works  of  tlic  National  ••".Icctric 
Lamp  Association. 

The  most  important  entertainment  of  the  convention  was 
given  on  Wednesday  evening  at  Gray's  Armory  under  the 
direction  of  the  entertainment  committee  of  the  Iilectrical 
League.  This  affair  was  opened  by  'a  brief  address  of 
welcome  by  Mr.  David  Aitken,  president  of  the  league, 
and  a  response  by  Judge  T.  M.  Debevoise  on  behalf  of  the 
Jobbers'  Association.  Following  these  preliminaries  the 
evening  was  brought  into  full  swing  by  the  opening  of  the 
"Grand  Colonial  Minstrels,"  with  Mr.  H.  H.  Cudniore  filling 
to  the  full  the  position  of  interlocutor.  This  part  of  the 
program  was  presented  by'  the  National  Electrical  Lamp 
Association,  within  whose  organization,  as  is  well  known, 
there  is  a  remarkable  variety  of  histrionic  talent.  Other 
features  of  the  program  were  athletic  performances  and 
vaudeville  numbers  especially  arranged  for  the  occasion. 
The  audience  was  seated  at  small  tables  distributed  about 
the  hall,  and  displayed  conspicuously  before  it  was  an  elec- 
tric sign  bearing  this  legend : 

The  man  who  uses  hook  and  line  pulls  in  his  single  fish. 
But  who  join  hands  and  pull  a  seine  get  all  that  men  could 

wish. 
And    each    man's    share    is    greater    far,    in    size    as    well    as 

weight. 
The  secret  of  success  is  this — Co-operate. 

At  the  coyclusion  of  the  festivities  it  was  generally  agreed 
that  the  entertainment  committee  had  done  a  remarkably 
good  job.  Nearly  all  the  performers  were  amateurs  and 
were  members  of  the  Electrical  League  of  Cleveland.  Mr. 
H.  H.  Cudniore,  chairman  of  the  committee,  had  worked 
hard  and  continuously,  as  he  always  does  on  such  occasions. 
His  collaborators  on  the  committee  were  Messrs.  J.  G. 
Ponieroy,  W.  C.  Wing,  David  Aitken,  H.  C.  Rice,  R.  G. 
Pate  and  T.   P.  Cagwin. 

On  Tuesday  evening  a  "rejuvenation"  of  the  Sons  of 
Jove  was  held  at  the  Elks'  Hall,  when  sixty-one  candidates 
were  admitted  to  the  order.  Over  250  Jovians  were  present 
to  witness  the  ceremony.  The  Pittsburgh  initiation  team 
did  much  of  the  floor  work  and  initiation  on  this  occasion. 
This  team  is  famous  throughout  the  country  for  the  per- 
fection of  its  work  in  this  respect.  It  is  composed  of  the 
following:  Messrs.  Henry  Harris,  Jupiter;  M.  F.  Knapp, 
Pluto;  R.  C.  Owen,  Neptune;  Saul  Levine,  Vulcan;  W.  D. 
Shaler,  Mars;  J.  Edward  Erickson,  Mercury. 

The  enthusiasm  and  good  fellowship — of  the  substantial 
and  salutary  kind — wdiich  of  late  have  marked  gatherings 
like  that  just  concluded  at  Cleveland  are  good  for  the 
electrical  industry.  The  slogan  "All  together,  all  the  time, 
for  everything  electrical"  can  be  made  a  great  asset  of  the 
craft.  It  is  evident  that  a  constantly  increasing  number 
of  the  serious-minded  men  in  the  business  are  taking 
seriously  the  spirit  and  the  works  of  those  who  preach 
"Jovianisni"    and    the    philosophy    of    co-operative    efifort 


which  It  seeks  to  embody.  Ihe  ICIectrieal  l.tagiie  of  C  levc- 
land  has  been  in  existence  for  about  three  year.i.  It  is  a 
direct  descendant  from  the  early  enterprising  and  |)rogres- 
sive  endeavors  of  Mr.  J.  Robert  t  rouse,  of  the  National 
Electric  Lamp  Association,  who  is  first  vice-president  of 
the  league-.  Ihe  other  ollicers  are:  I 'resident,  Mr.  I).  Ait- 
ken, the  George  Worthington  (  onipany ;  second  vice-presi- 
dent, .\Ir.  N.  C.  Cotabish,  National  Carbon  Company;  third 
vice-president,  Mr.  P.  Ycnsen,  Cleveland  Telephone  Com- 
pany; fourth  vice-president,  Mr.  L.  Gricsser,  (  leveland 
I'^lectrical  Sup])ly  Company;  secretary  and  treasurer,  .Mr. 
1.     I',    t  agwin,    ("levcl.ind     Telephone    Compaiiv. 


NATIONAL  INDEPENDENT   TELEPHONE    ASSOCIA- 
TION MANIFESTS  A  CONCILIATORY 
ATTITUDE. 


AppareiitU  the  .National  Independent  Telephone  Asscjcia- 
tion  passed  a  crisis  at  its  fifteenth  annual  convention  held 
in  Chicago  on  Feb.  7,  8  and  9.  For  the  last  year  or  two 
some  of  the  directors  of  the  company  have  been  conducting 
negotiations  with  the  American  Telephone  &  Telegraph 
Company  and  J.  P.  Morgan  &  Company  having  for  their 
object  a  degree  of  co-operation  between  the  two  great  tele- 
phone systems  of  the  country — that  is,  the  associated  Bell 
companies  on  the  one  hand  and  the  Independent  interests 
on  the  other.  This  policy  was  criticised  sharply  at  the 
recent  convention  by  the  more  belligerent  Independents, 
who  declared  that  some  of  the  members  of  the  retiring 
board  of  directors  had  not  represented  the  Independent 
telephone  movement  faithfully  and  that  these  men  should 
not  aspire  to  re-election.  Politics  predominated  in  the  con- 
vention, there  being  comparatively  little  attention  paid  to 
technical  matters,  and  when  the  smoke  of  battle  cleared 
away  the  men  complained  of  had  been  re-elected  as 
directors,  so  that  the  outcome  of  the  convention  may  be 
considered,  perhaps,  a  victory  for  the  negotiators  rather 
than  for  the  "last-ditch"  men.  The  convention  was  held  in 
the  Hotel  Sherman,  where  there  was  also  a  collection  of 
interesting  exhibits.     The  attendance  was  estimated  at  500. 

The  feature  of  the  first  session  was  the  delivery  of  the 
annual  presidential  address  by  Mr.  Manford  Savage,  of 
Champaign,  111.,  which  was  of  particular  interest  owing  to 
the  existing  crisis  in  the  relation  of  the  Bell  and  Inde- 
pendent telephone  interests.  Mr.  Savage  took  for  his  theme 
"The  Outlook."  He  said  that  a  reasonable  national  control 
of  public  utilities  by  law  is  very  important  to  Independent 
telephone  men,  but  there  should  be  regulation  and  not  de- 
struction. Referring  to  the  suggested  government  owner- 
ship of  telegraphs,  he  said  that  from  one  point  of  view  such 
a  plan  would  be  of  much  importance  to  the  Independent  in- 
terests, and  the  project  deserves  consideration,  although 
there  are  two  sides  to  the  question.  It  may  be  necessary 
for  the  Independents  to  discard  some  of  their  old  ideas. 
The  men  who  are  providing  telephone  competition  should 
not  fear  government  control,  investigation  or  wise  regula- 
tion. They  should  favor  the  enactment  of  sound  public- 
utility  laws  in  each  state.  Leading  Bell  officials  are  now 
advocating  the  same  thing,  reversing  in  many  cases  their 
previous  policy  on  this  question.  If  the  Independents  are 
wise  in  meeting  new  conditions  of  the  present  hour  the 
future  of  their  industry  looks  bright. 

Speaking  more  particularly  of  association  affairs,  the 
president  said  that  among  other  things  the  year  had  brought 
a  recognition  to  the  Independents  never  before  reached, 
although  the  association  has  been  financed  but  slenderly 
and  has  fallen  short  of  what  it  was  hoped  might  be  accom- 
plished during  the  year.  The  recognition  spoken  of  was 
the  joint  meeting  by  invitation  of  the  United  States  gov- 
ernment authorities  of  a  committee  representing  the  asso- 
ciation and  delegates  from  the  Interstate  Commerce  Com- 
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mission.  This  body  is  charged  by  Congress  with  tlie  duty 
of  regulating  interstate  telephone  rates,  and  for  the  first 
time  the  National  Independent  Telephone  Association  was 
recognized  in  its  deliberations.  The  conference  resulted  in 
modifying  the  system  of  accounting  for  telephone  systems 
which  the  commission  had  in  view  before  the  meeting. 
Another  important  feature  of  the  year  has  been  the  fact 
that  tlie  American  Telephone  &  Telegraph  Company  has 
abandoned  its  policy  of  cutting  off  independent  toll-line  con- 
nections by  the  purchase  of  plants.  Mr.  Savage  suggested 
that  the  association  should  be  composed  only  of  men  who 
have  faith  in  one  another.  Loyalty  is  not  to  be  measured 
by  the  amount  of  vituperation  that  can  be  heaped  on  a  com- 
petitor. Charity  may  be  used  to  advantage  in  the  Inde- 
pendent telephone  business.  Few  leaders  in  the  business 
control  the  stock  of  the  companies  they  represent.  The 
speaker  pleaded  for  a  non-partisan,  independent  associa- 
tion, for  real  co-operation  and  for  frank  round-table  dis- 
cussion of  present-day  issues. 

Mr.  J.  C.  Crowley,  of  Superior.  Wis.,  who  spoke  on  "Kx- 
perienccs  Under  Commission  Control,"  praised  the  work  of 
the  Wisconsin  Railroad  Commission  in  regulating  public 
utilities  in  that  State  and  said  that  few  of  the  public- 
service  corporations  would  be  willing  to  return  to  the  old 
condition  of  affairs.  The  law  has  proved  to  be  more  than 
a  success.  As  to  the  physical  connection  of  telephone  prop- 
erties, there  is  a  law  to  that  effect  in  Wisconsin,  but  the 
Bell  people  seem  to  think  that  it  is  unconstitutional.  Rep- 
resentatives of  the  Bell  company  advocated  the  passage  of 
this  law,  but  do  not  appear  to  accept  it  in  sincerity. 

Mr.  S.  E.  Ward,  of  Mansfield,  Ohio,  gave  an  interesting 
review  of  the  telephone  situation  in  Ohio.  In  analyzing 
the  situation  the  principle  seemed  to  develop  that  two  tele- 
phone companies  cannot  continue  to  operate  permanently  in 
the  same  community  and  both  make  money.  It  seemed  to 
be  good  judgment  to  stop  a  useless  waste,  and  negotiations 
followed  to  clear  up  the  situation  throughout  the  State.  In 
some  cases  the  Independents  absorbed  the  Bell  properties; 
in  others  the  Bell  absorbed  the  Independent  interests.  In 
still  other  cases  new  companies  were  formed  to  take  over 
both  properties.  The  idea  was  to  continue  all  telephone 
investors  as  investors  and  to  continue  to  receive  their  sup- 
port. This  policy  has  been  pursued.  Practically  every  In- 
dependent company  in  Ohio  has  had  negotiations  with  the 
Bell  company.  At  the  present  time  there  are  practically 
no  communities  where  there  is  telephone  competition.  The 
solution  arrived  at  seemed  to  be  the  only  one  that  could  be 
adopted  by  thoughtful  men.  There  is  nothing  to  be  ashamed 
of  in  the  Ohio  telephone  situation,  Mr.  Ward  concluded. 
and  no  Ohio  telephone  man  has  anything  to  conceal. 

At  the  session  on  the  morning  of  Feb.  7  President  Savage 
appointed  a  committee  on  nominations,  Mr.  E.  B.  Fisher,  of 
Cirand  Rapids.  Mich.,  being  chairman.  This  committee 
made  its  report  on  the  morning  of  the  next  day,  and  this 
report  was  sharply  criticised.  The  committee,  following  the 
procedure  indicated  in  the  by-laws,  presented  a  list  of  thirty- 
five  names,  from  which  seventeen  directors  were  to  be 
elected  by  ballot.  Mr.  B.  G.  Ilubbell,  of  Buffalo,  suggested 
that  the  men  on  the  ticket  who  are  not  really  Independent 
telephone  men  should  withdraw.  After  a  heated  discussion, 
during  which  frequently  several  delegates  were  on  their 
feet  trying  to  s])eak  at  once,  a  motion  requesting  the  sus- 
pects to  withdraw  from  the  list  of  nominees  was  declared 
lost,  and  finally  the  report  was  referred  back  to  the  com- 
mittee for  further  action.  Later  the  nominating  com- 
mittee reported  that  the  name  of  Charles  H.  Hood,  of 
.Aurora.  111.,  had  been  added  to  the  thirty-five  names  pre- 
viously presented  and  that  no  other  change  had  been  made 
in  the  list.  The  electricity  in  the  atmosphere  of  the  con- 
vention seemed  to  have  been  dissipated  by  this  titne,  and 
the  report  of  the  committee  was  then  adopted  without 
further  debate.  On  the  morning  of  Feb.  9  the  judges  of 
election    reported    that     the    following    directors    had    been 


elected:  Messrs.  E.  B.  Fisher,  Michigan;  X.  (j.  Hunter, 
Indiana;  H.  D.  Critchfield,  Chicago;  S.  E.  Ward,  Ohio; 
Manford  Savage,  Illinois;  H.  B.  McMeal,  Chicago;  W.  J. 
Thomas,  Kentucky,  E.  D.  Schade,  Pennsylvania;  J.  C.  Cas- 
ler,  Texas;  B.  G.  Hubbell,  New  York;  A.  A.  Godard,  Kan- 
sas; F.  H.  Woods,  Nebraska;  L.  D.  Kellogg,  Chicag(j ;  (J. 
W.  Robinson,  Minnesota;  Theodore  (iary,  Missouri;  \\  .  (  . 
Handlan,  West  Virginia;  Richard  Valentine,  Wisconsin. 

All  of  these  directors  had  been  indorsed  by  the  "insur- 
gents" except  Messrs.  Critchfield,  Savage,  McMeal,  Godard, 
Woods  and  Gary.  The  net  result,  therefore,  was  that  the 
men  criticised  retained  their  places  on  the  board.  Messrs. 
Fisher  and  Hunter  received  the  highest  number  of  votes, 
each  having  114.  The  president,  vice-presidents,  secretary 
and  treasurer  of  the  association  will  be  elected  by  the  board 
of  directors  at  a  meeting  to  be  held  on  March  4. 

So  much  time  was  taken  by  the  i)olitics  of  the  association 
that  the  technical  conference,  in  charge  of  Mr.  L.  E.  Hurtz, 
of  Lincoln,  Neb.,  was  rather  neglected.  However,  short 
sessions  were  held  on  the  afternoon  of  Feb.  8  and  the 
morning  of  Feb.  9.  Such  subjects  as  the  life  of  dry  bat- 
teries on  local-battery  telephone  lines,  pole  preservation, 
distinguishing  party-line  calls,  one-way  or  kitchen  telephone 
service,  use  of  automobiles  in  telephone  service  and 
phantom  circuits  were  discussed. 

On  the  evening  of  Feb.  8  there  was  a  banquet  attended 
by  about  400  persons  at  the  Hotel  Sherman.  'This  was  a 
good-fellowship  gathering,  and  the  dissensions  of  the  day 
were  forgotten.  Mr.  N.  G.  Hunter,  of  Wabash,  Ind.,  acted 
as  toastmaster,  and  there  were  speeches  by  Mr.  D.  M.  Neill. 
of  St.  Paul;  Mr.  C.  O.  PVisbie,  of  Chicago;  Mr.  Manford 
Savage,  of  Champaign.  111.,  and  Mr.  H.  H.  Johnson,  of 
Cleveland.  In  relation  to  the  competing  telephone  service 
in  Chicago,  Mr.  Frisbie  made  the  interesting  statement  that 
a  long-distance  connection  with  the  Independent  lines  of 
Indiana  by  way  of  South  Bend  was  being  built  and  would 
probably  be  in  operation  in  about  six  weeks.  hTirther.  he 
said  that  toll  lines  to  connect  Chicago  with  the  Independent 
properties  of  southwestern  Illinois  were  being  rapidly 
extended. 

At  the  general  session  of  Friday  morning,  Feb.  9,  Mr. 
A.  A.  Godard,  of  Topeka,  Kan.,  made  a  dispassionate 
speech  on  "The  Situation."  He  said  that  he  believed  the 
Bell  company  has  been  compelled  to  recognize  the  fact  that 
the  Independents  are  here  to  stay.  It  has  also  recognized 
the  great  political  force  of  the  Independents.  However,  the 
Independents  in  their  turn  are  compelled  to  recognize  the 
further  fact  that  competitive  plants  are  disappearing. 
With  government  and  state  regulation  the  necessity  of 
telephone  competition  is  not  so  great  as  it  was  formerly. 
Mr.  Godard  said  that  if  an  Independent  cotnpany  can  make 
an  advantageous  contract  with  a  Bell  company  he  does  not 
think  the  Independent  company  should  be  condemned  for 
doing  so.  The  association  should  devote  more  attention  to 
technical  work  and  to  the  subject  of  government  and  state 
regulation  of  public  utilities.  In  conclusion,  Mr.  Godard 
wanted  it  understood  that  he  does  not  advocate  any  sub- 
servience to  the  Bell  company.  The  relation  of  the  two 
systems  must  be  based  on  mutual  respect  and  interest. 

Mr.  Cable,  of  Ohio,  presented  the  report  of  the  com- 
mittee on  resolutions.  This  report,  which  was  adopted, 
favors  federal  control  of  interstate  telephone  toll  lines,  but 
is  opposed  to  federal  control  of  local  telephone  exchanges 
and  local  telephone  business,  even  if  such  business  consists 
in  part  of  toll-line  service.  The  placing  of  local  telephone 
properties  under  the  supervision  of  state  conmiissions  is 
favored.  It  w-as  recommended  that  uniform  public-utility 
laws  be  advocated  in  the  various  states,  and  the  resolutions 
also  indorsed  the  president's  annual  address  and  the  work 
of  that  officer  during  the  year.  It  is  signicant  that  the 
resolutions  contained  no  denunciation,  or  even  mention,  of 
the  Bell  telephone  system.  At  preceding  conventions  a  coni- 
]ietitive   purpose   was  avowed   in   miequivocal   terms. 
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RELATION    BETWEEN    LOAD-FACTOR    AND    COST 
OF    ENERGY. 

Ill  .1  |)a|irr  i-iililU-il  "A  Miiliod  ot  Studyinj;  I'owcr 
t  Dsls  witli  Ivolficiicc  to  llio  Load  I'lirvc  and  Uvcrlo.ul 
I'.conoinies,"  read  by  Mr.  (ii-orj^c  I.  Kliodrs  l)cforc  tlu 
Aim-rioaii  Institute  of  I-'loctrical  I'.iigint'crs,  in  New  York 
on  l'"eb.  (),  an  analysis  was  made  of  tlie  elements  affecting 
the  eost  of  producinjj  cneijjy.  It  was  shown  that  in  the 
yearly  cost  certain  items  depend  upon  the  equipment 
selected  hut  arc  indepemlent  of  the  actual  loail,  certain 
other  items  vary  directly  with  the  load,  others  with  the 
square  of  the  load,  and  others  perhaps  with  the  cube  or 
fourth  power  of  the  load.  By  expressing  these  different 
items  and  the  total  annual  cost  in  the  form  of  equations 
the  author  showed  that  under  practical  operating  conditions 
il  IS  advantageous  to  select  equipment  of  low  rating  and 
operate  it  at  large  overload  during  the  peaks,  rather  than 
to  install  more  expensive  equipment  of  such  a  rating  as  not 
to  be  overloaded  at  any  time. 

In  spite  of  the  low  efiiciency  of  operation  at  overload  and 
the  accompanying  excess  cost  per  unit  output  under  these 
conditions,  there  is  actually  a  reduction  in  o])erating  costs 
with  a  reduction  in  rating,  due  to  the  fact  that  the  saving 
in  no-load  losses  and  interest  on  investment  more  than 
counterbalances  the  effect  of  the  excess  cost  of  overload 
losses.  Even  with  a  very  wide  range  of  poor  economy  at 
overload  a  very  material  reduction  in  total  cost  of  energy 
may  be  secured  by  running  the  plant  at  enormous  over- 
loads during  the  winter  peak  loads,  the  limit  being  only  that 
of  available  apparatus. 

In  order  to  insure  against  the  possibility  of  one  unit 
being  out  of  service  during  the  peak  load  at  any  time  the 
overload  range  of  the  prime  movers  should  be  sufficient  to 
cover  the  additional  load  per  unit  occasioned  by  such 
failure.  In  the  boiler-room  the  large  number  of  units 
always  installed  makes  additional  equipment  unnecessary. 
On  account  of  the  fact  that  this  extra  load  range  for  in- 
surance purposes  may  never  be  called  upon,  the  excess 
operating  cost  when  it  is  used  is  of  no  importance  what- 
ever. In  the  boiler-room  it  is  possible  even  now  to  secure 
greater  overloads  than  called  for,  even  without  material 
reduction  in  economy.  Some  gain  in  energy  cost  may  be 
made  by  reducing  the  boiler  equipment,  but  only  about  one- 
half  to  two-thirds  of  that  obtained  by  reducing  the  entire 
plant. 

In  sunmiing  up  his  conclusions  the  author  stated  that 
under  ordinary  city  load  conditions,  where  the  maximum 
loads  appear  only  a  few  times  a  year,  the  power  plant 
should  be  of  such  size  that  it  will  run  at  the  maximum  pos- 
sible overload  during  these  peaks,  with  sufificient  margin 
for  insurance,  and  that  a  large  sacrifice  in  overload 
economy  may  be  allowed  without  decreasing  appreciably 
the  benefits  derived. 

Discussion. 

Mr.  H.  G.  Stott  said  that  the  value  of  the  paper  depends 
upon  what  is  meant  by  "rating."  Formerly  machines  were 
rated  with  reference  to  the  load  at  maximum  efificiency. 
while  at  present  steam  turbines  are  rated  at  their  maximum 
permissible  output.  In  view  of  the  tremendous  margin 
between  these  two  limits  it  is  almost  impossible  to  deter- 
mine just  what  "overload"  means.  He  suggested  a  return 
to  the  former  method  of  rating  based  on  the  point  of 
maximum  efficiency,  with  all  possible  excess  loads  con- 
sidered as  being  within  the  "overload"  range. 

Mr.  H.  L.  Smith  claimed  that  in  the  analysis  of  statistical 
data  relating  to  the  cost  of  producing  energy  it  is  usually 
irrational  to  resort  to  mathematical  expression,  and 
objected  to  the  use  of  terms  showing  elements  of  the  cost 
that  vary  at  a  rate  greater  than  the  square  of  the  load. 

Mr.  P.  M.  Lincoln  urged  that  apparatus  should  be  rated 
on  the  basis  of  the  permissible  temperature  rise  rather  than 


upon  thr  point  of  iiia.Mimim  rrticicncy  or  the  maxiiiium  per- 
missible output. 

Mr.  ('.  n.  .Mailloii.x  rem.uki-d  that  tin-  |)a|)fr  contains 
merely  a  simple  way  of  placing  before  the  reader  in 
algebraic  terms  the  interesting  facts  determined  by  the 
iiithor"s  grai)hical  analysis  of  practical  data.  Ky  finding 
mean  factors  to  represent  the  mean  square  of  the  load,  the 
mean  cube  of  the  loa<l,  etc.,  the  author  has  cleverly  elimi- 
nated all  of  the  higher  powers  in  a  very  simple  manner. 

.Mr.    1  arky   ( )sgoo(l   said  that  by  means  of  the  plan  de 
perilled  by  tlu'  ;iuthor  one  can  (piickly  determine  where  the 
avoidable   losses   occur   alter   making   a    very   small   number 
of  siiiii)le  c-alculations. 


A   UTILITIES  INDEMNITY  EXCHANGE. 

To  secure  at  cost  the  protection  ordinarily  granted  by 
liability  insurance  conqjanies,  and  to  g(j  a  step  further  in 
eliminating  technicalities  and  working  toward  the  interests 
of  the  operators  themselves  in  reducing  claim  payments 
and  maintaining  cordial  relations  between  operators,  em- 
ployees and  the  public,  a  utilities  indemnity  exchange  has 
been  organized  at  .St.  Louis  at  the  suggestion  of  a  number 
of  operators.  The  manner  of  operation  of  this  exchange 
was  explained  by  Mr.  L.  T.  Block  in  a  talk  before  the 
Wisconsin  Electrical  Association  at  Milwaukee  recently. 
The  principle  of  inter-insurance  is  not  new.  It  has  been 
employed  for  somewiiat  more  than  twenty  years  in  various 
lines  of  business,  especially  as  regards  fire-insurance  pro- 
tection, and  it  has  been  successfully  operated  along  liability 
lines  by  numerous  groups  of  manufacturers.  The  Utilities 
Indemnity  I'^xchange  is  new  only  in  that  it  is  the  first 
organization  of  public  utilities  plants  along  these  lines. 

A  number  of  well-known  central-station  men  compose 
the  advisory  committee  of  the  exchange,  which  has  offices 
at  503  LaSalle  Building,  St.  Louis.  The  chairman  of  the 
committee  is  Mr.  A.  C.  Einstein,  general  manager  of  the 
Union  Electric  Light  &  Power  Company.  St.  Louis,  and 
president  of  the  Suburban  companies  of  that  city.  Mr. 
Hugo  Wurdack,  treasurer  of  the  exchange,  is  president  of 
the  Light  &  Development  Company  of  St.  Louis,  which 
operates  properties  at  Fort  Scott,  Kan.;  Paris,  Tex.;  Tahle- 
quah,  Okla.,  and  Cape  Girardeau  and  Poplar  Bluff,  Mo. 
Other  advisory  committee  members  and  their  properties  are 
Messrs.  J.  J.  Frey,  Hillsboro  and  Collinsville,  111.;  F.  J. 
Postel,  Gibson  City  and  Harrisburg,  III,  and  F.  E.  Murray, 
Louisiana,  Mo.  Judge  Daniel  G.  Taylor,  St.  Louis,  is 
counsel  for  the  exchange. 

Operators  who  become  members  pay  into  the  exchange 
the  sums  they  would  otherwise  pay  as  premiums  to  liability 
insurance  companies.  Thirty  per  cent  of  these  sums  are 
then  in  turn  payable  to  the  U^tilities  Service  Company,  a 
corporation  organized  to  manage  the  exchange,  to  cover 
management  expenses.  The  remaining  70  per  cent  is  placed 
with  trust  companies  under  depositary  agreements  for  the 
payment  of  losses  and  loss  expenses. 

Out  of  the  30  per  cent  payable  for  management  expenses, 
all  of  the  expenses  of  the  exchange  are  borne,  including 
the  maintenance' of  an  adjusting  department  which  handles 
the  investigation  of  accidents  and  the  adjustment  of  losses 
and  an  inspection  department  for  improving  conditions  at 
the  plants  of  subscribers,  to  reduce  losses  and  to  promote 
economy  and  efficienc)^  of  operation.  A  service  of  value  to 
operators  of  small  plants  is  also  rendered  free  in  the  form 
of  consultations  or  correspondence  with  a  firm  of  consulting 
mechanical  and  electrical  engineers.  Operators  who  may 
want  to  make  inquiry  regarding  fuel  economies,  the  pur- 
chase of  new  equipment  and  similar  matters  can  thus 
secure  without  cost  information  which  ordinarily  involves 
considerable  expense  and  trouble. 

Bv  the  terms  of  the   contract,   the   operator   may.   if   he 
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desires,  personally  settle  injury  claims  made  upon  him, 
subject  to  certain  limitations.  This  enables  him  to  take 
into  consideration  the  relations  existing;  between  the  in 
jured  party  and  himself  and  to  make  settlement  without 
regard  to  the  legal  phase  of  the  matter.  Of  course,  the 
operator  will  be  given  the  benefit  of  suggestions  in  this 
respect,  and  care  will  be  taken  to  see  that  he  does  not 
exercise  undue  liberality;  I)Ut  the  experience  has  been  that 
the  operator  treats  this  privilege  wisely,  and  the  result  in 
dollars  and  cents  is,  on  the  wlujle,  a  reduction  in  the 
amount  of  the  claims.  At  the  expiration  of  the  term  of  the 
policy  a  pro  rata  fraction  of  the  amount  remaining  on 
dei)osit  is  returned  to  the  subscriber. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


MASSAC  a  USETTS    COM  M  ISSION  . 

ilearmgs  were  given  last  week  by  the  Massachusetts  (ja.s 
and  Klectric  Light  Commission  upon  the  applications  of 
the  l-'itchburg  Gas  &  Electric  Light  ( "om])any  and  the 
Maiden  Electric  Company  for  authorit\  to  issue  additional 
capital  stock  to  cover  the  cost  of  improvements  on  each 
system.  Mr.  A.  B.  Tenney,  of  Boston,  vice-president  of  the 
Tenney  interests  controlling  these  properties,  appeared  on 
behalf  of  the  petitioners.  One  of  the  I'itchburg  company's 
petitions  requested  the  board  to  authorize  additional  stock 
of  the  par  value  of  $32,350,  on  a  $30  per  share  basis,  at  a 
price  of  $85  per  share,  to  enable  the  company  to  purchase 
the  3C0-kw  hydroelectric  plant  of  the  W'anoosnoc  Power 
Company,  with  complete  works  and  a  transmission  line 
about  2  miles  long.  A  feature  of  the  hearing  was  the  testi- 
mony of  Messrs.  Hollis  French  and  Allen  Hubbard,  con- 
sulting engineers,  Boston,  concerning  the  value  of  the  hy- 
droelectric property  as  an  auxiliary  to  the  system  of  the 
I'^itchburg  central  station.  The  present  value  of  the 
Wanoo>noc  [)roperty  was  given  as  $59,420,  consisting  of 
reservoir  interest,  $10,900;  dam,  $9,700;  steel  penstock, 
3800  ft.,  $13,000;  station,  $2,225;  turbine  and  governor, 
$4,400;  generator  and  switchboard,  $4,320;  pole  line,  $1,810; 
transformers,  $2,360;  frame  house,  $1,500;  engineering, 
$3,000 ;  stream  lands,  40  acres,  occupied  by  penstock,  $6,000. 
and  pole  line  rights  across  private  lands,  $205;  total,  $198 
per  kilowatt.  The  engineers  stated  that  in  an  average  year 
the  hydroelectric  plant  will  generate  573,000  kw-hr.  and 
that  the  output  can  best  be  used  in  operating  the  company's 
Sunday  load  and  in  supplying  for  two  hours  on  other  days 
from  250  kw  to  300  kw  at  the  peak.  The  result  is  a  saving 
in  coal  and  oil  of  nearly  $7,000  per  year.  Xo  saving  in 
labor  was  included,  but  the  purcha^^e  of  the  plant  will  enable 
the  company  to  shut  down  its  steam  station  on  Sundays  and 
facilitate  repairs  and  alterations  wliile  offering  a  reserve 
supply.  Mr.  I'rench  capitalized  the  dirfcrence  in  cost  of 
operation  between  steam  and  water  as  follows:  Present 
value  of  hydroelectric  property,  $59,420:  cost  of  a  30o-k\v 
addition  to  the  existing  plant,  $28,500;  difference  in  invest- 
ments, $30,920.  The  cost  of  ])roducing  573.000  kw-hr.  by 
steam  was  $7,162,  at  il4  cents  per  kw-hr..  and  the  water 
operating  costs,  exclusive  of  fixed  charges,  depreciation, 
taxes  and  i)rofit  for  the  Wanoosnoc  company,  were  $2,623. 
making  a  saving  of  $4,539  by  water-power  in  operation 
alone.  The  capitalization  of  the  saving  on  a  10  i)er  cent 
l)asis  to  cover  fi.xed  charges,  dei)reciation.  ta.\es  and  i)rofit 
totaled  $45,390,  which,  less  the  difference  in  investment 
given  above,  gave  a  privilege  value  of  $14,470. 

The  Fitchburg  company  also  petitioned  for  the  riglit  to 
issue  2627  shares  of  stock  of  $50  par  value,  at  the  price  of 
$85  per  share,  to  provide  funds  for  the  payment  of  notes 
amounting  to  $222,000,  issued  on  account  of  plant  improve- 
ments within  the  past  two  years,  and  to  meet  the  cost  of  ex- 
tensions. In  the  electric  departnient  tlie  company  has  ex- 
pended about  $124,000   in   ailditioii-^   an<!   improvements,   in- 


cludmg,  among  other  items,  450  meters,  $10,000;  forty-three 
transformers,  $4,000;  overhead  lines,  $20,000;  buildings  and 
plant.  Considerable  cost  data  of  value  were  presented, 
among  which  were  the  following  items:  .\'ew  works  office 
building,  three  stories  and  basement,  38  ft.  by  20  ft.,  brick 
walls,  steel  frame,  tar  and  gravel  roof,  $8,822;  transformer 
house,  34  ft.  by  25  ft.,  brick  walls  and  partitions,  gravel 
roof  over  tile,  concrete  floor  and  crane  (6  tons  capacity;, 
$5,550.  the  crane  and  its  erection  totaling  $393;  electric 
elevat(jr  for  office  building,  $893;  Murphy  furnace,  installed, 
$1,857;  changing  7-in.  by  7-in.  engine  to  8-in.  by  8-in.  en- 
gine and  necessary  piping  to  comiect  engine  to  condensers  of 
looo-kw  and  6oo-kw  units,  including  valve.-.,  engineering, 
and  labor,  $311;  installing  50-hp  motor  for  induced-draft 
drive,  $421,  including  belting,  wiring,  etc.;  one  15-in.  tur- 
bine waste-reclaiming  machine,  $150;  one  9J/j-in.  by  12-in. 
air-compressor  pump,  $100;  three  300-kvv,  13,200-volt  to 
2530-volt,  single-phase  transformers,  $3,570;  one  6600-volt 
electrolytic  lightning  arrester,  with  frame,  switch  and  ad- 
justable gap,  $200;  one  r-kw  sign-lighting  transformer,  $44; 
line  extension,  60,908  ft.,  including  261  poles  of  2^  ft.  to 
40  ft.  and  38,928  lb.  weatherproof  wire.  $22,360. 

KA.N'SAS   (  OM  .MISSION. 

In  the  case  of  the  application  of  Mr.  I-".  E.  Workman  to 
establish  a  new  electric-service  plant  in  the  city  of  Parsons. 
Kan.,  previously  referred  to  in  this  journal  (i)age  296),  the 
Public  Utilities  Commission  of  the  State  of  Kansas  handed 
down  a  decision  on  Feb.  5  denying  the  application.  Prac- 
tically the  only  reason  assigned  for  permitting  a  new  com- 
pany to  enter  into  competition  with  the  existing  Parson? 
Railway  &  Light  Company  was  that  the  latter  had  notified 
the  city  authorities  that  after  the  expiration  of  its  present 
arrangement  on  July  i.  1912.  it  would  expect  to  establish 
higher  rates.  The  commission  in  its  ruling  says  that  the 
whole  controversy  seems  to  be  over  rates.  In  the  opinion 
of  the  conmiission  the  present  laws  give  a  city  of  the  first 
class  in  Kansas  sufficient  power  to  regulate  the  rates  of  an 
electric  light  and  power  company.  "From  the  showing." 
says  the  commission,  "it  does  not  appear  that  the  public 
convenience  would  be  promoted  by  permitting  another  light 
and  power  conipan\-  to  engage  in  i)usiness  in    I 'arsons." 

WISCONSIN    CO.VIM  ISSION. 

At  the  request  of  the  Board  of  Water  and  Light  Commis- 
sioners of  the  cit\'  of  .Marshfield  the  commission  has  in- 
vestigated the  rate  situation  in  Marshfield  and  has  recom- 
mended rates  for  water  and  electric  service.  .Mthough  the 
water  and  clectric-ligiit  departments  were  considered  by 
the  municii)alit\  to  be  self-su])i)orting.  the  investigation 
showed  that  under  the  proper  cost  accounting  the  revenues 
received  by  the  water  de]xartment  were  not  sufficient  to 
meet  the  cost  of  service,  whereas  the  electric  department 
was  returning  .-i  material  surplus.  In  arriving  at  the  total 
cost  of  service  the  coinini.-sion  .illowed  interest  at  the  rate 
of  6  per  cent  and  dejjreciation  at  i  per  cent  for  the  water 
and  4.5  per  cent  for  the  electric  departments.  Inasmuch  as 
the  plant  is  municii)ally  owned,  no  taxes  are  ])aid.  but  the 
connnission  followed  its  usual  policy  in  such  matters  and 
included  a  liberal  allowance  for  taxes  in  computing  the  cost 
of  service.  In  the  case  of  the  electric  department  it  ap- 
peared that  the  connnercial-lighting  and  street-lighting 
branches  of  the  business  furnished  the  total  surplus.  To 
distribute  more  ec|uitabl\  tiie  Imrden  between  consumer  and 
taxpaver  the  rates  for  water  service  were  increased  and 
those  for  electric  service  decreased.  The  imit  costs  for  elec- 
tric service  were  found  to  be  as  follows:  14.66  cents  per 
kw-hr.  for  one-half  hbur's  daily  use  of  connected  load; 
9.18  cents  for  one  hour's  daily  use;  6.44  cents  for  two  hours" 
use;  5.53  cents  for  three  hours'  daily  use;  4.25  cents  for 
ten  hours'  use.  The  rates  reconnnended  are  as  follows: 
Primary  rate.  10.5  cents  net  for  the  first  thirty  hours'  use 
jjer  month  of  the  active  connected  load :  secondary  rate. 
6  cents  net    for  the   next   sixtv   hours'  ii'-e:   excess   rate.   4 
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cents.  Ill  class  A.  coiisi>tiiiy  ul  rcMtlciiccs,  Oo  jki-  cent  (tt 
the  connected  load  nj)  to  500  watts  and  33,'^  of  the  excess 
arc  to  he  considered  active;  in  class  H,  consisting  of  stores. 
etc..  70  per  cent  of  the  connected  load  u|)  to  -.'500  watts  and 
40  per  cent  of  the  excess  are  to  he  considered  active;  in 
class  C,  consisliiij.j  of  chiirohes,  hotels,  etc.,  and  in  class  1). 
consistinj^  of  puhlic  huildinys.  50  per  cent  is  to  he  considered 
.ictivc;  in  class  E,  consisting  of  signs,  etc..  100  per  cent  is 
lo  he  active.  The  rate  for  the  0.0-anip  arcs  was  fixed  at 
$55  per  arc  |)ir  amiuiii.  Under  the  recoinincnded  rates  the 
revenues  from  cla.s.ses  A  and  H  will  he  considerably  reduced, 
and  each  hranch  of  the  service  will  he  paying  its  just  share 
of  the  oper.iting  costs. 

The  romniis^ioii  ii.is  .uiihori/ed  the  Wisconsin  I'nhlic 
Service  t  oin])aiiy.  with  lu\ul(|uarters  at  (irecn  Bay,  to  issue 
$400,000  par  value  of  common  stock.  $600,000  par  value  of 
preferred  stock,  and  bonds  to  the  amount  of  $2,250,000. 
The  bonds  arc  to  be  dated  Jan.  i,  1912,  to  mature  Jan.  1. 
i()42,  and  to  hear  interest  at  the  rate  of  5  per  cent.  Pro- 
vision is  made  for  their  redemption  according  to  the  terms 
provided  in  the  mortgage  or  trust  deed  securing  the  issue 
and  to  be  executed  to  the  Wisconsin  Trust  C"onipany  of 
Milwaukee.  The  stock  and  bonds  are  to  be  issued  for  the 
purpose  of  using  and  applying  the  same  toward  the  pur- 
chase of  the  property,  rights  and  privileges  of  the  Northern 
Hydroelectric  Power  Company ;  toward  the  purchase  of 
certain  outstanding  notes  of  the  Green  Bay  Gas  &  Electric 
("ompany.  amounting  to  $191,500  and  interest,  secured  by 
bonds  of  the  Oeen  Bay  Gas  &  Electric  Company;  for  the 
purpose  of  paying  the  debts  of  the  Wisconsin  Public  Serv- 
ice Company  now  outstanding,  and  for  the  payment  of  the 
reorganization  expenses  of  that  corporation. 

NKW     YOUK    COMMISSION. 

The  Public  Service  Commission.  Second  District,  has  re- 
ceived a  petition  from  the  Board  of  Trustees  of  the  village 
of  Norwich,  Chenango  County,  against  the  Norwich  Gas 
&  Electric  Company,  alleging  that  the  lights  furnished  by 
the  company  are  inadequate  for  the  purpose  of  lighting 
the  streets  of  the  village,  do  not  give  the  candle-power 
provided  for  in  the  contract,  and  fail  to  burn  at  all  on  cer- 
tain nights;  also  that  the  lights  furnished  for  the  public 
buildings  are  inadequate  and  do  not  furnish  the  quality  of 
light  paid  for  by  the  village.  The  petition  states  that  many 
complaints  have  been  made  in  relation  to  the  efficiency  and 
price  of  thq  electricity  and  gas  supplied  by  this  company, 
and  asks  that  an  investigation  be  made  with  a  view  to 
insuring  to  the  village  proper,  adequate  and  economical 
lighting  service.  The  complaint  has  been  served  upon  the 
company  and  an  answer  required  within  twenty  days. 

The  Postal  Telegraph-Cable  Company  has  again  com- 
plained to  the  Public  Service  Commission,  Second  District, 
in  relation  to  the  charge  made  by  the  Western  Union  con- 
cerning the  receiving  and  transmission  to  destination  of 
telegrams  handed  over  to  the  Western  Union  by  the  Postal 
for  points  not  reached  by  the  latter  company.  On  Jan.  15 
the  commission  made  an  order  requiring  the  Western 
Union  to  discontinue  the  practice  of  charging  for  the  date, 
the  name  of  the  state  and  the  city  where  the  message 
originated.  Immediately  after  the  making  of  this  order 
the  Western  Union  promulgated  a  new  rule  for  New  York 
State  alone  by  which  an  extra  charge  should  be  made  for 
the  three  words  added  at  the  point  of  transfer,  and  that  is 
the  rule  and  practice  now  in  force  by  the  Western  Union 
in  New  York  State  alone.  The  three  words  charged  for 
are  "via"  and  the  name  of  the  place  and  state  at  which  the 
transfer  of  message  is  made.  The  Postal  company  asserts 
that  it  is  unreasonable  for  the  Western  Union  to  charge 
for  the  transmission  of  even  two  words,  those  being  added 
by  the  telegraph  company  itself  merely  for  its  own  purpose 
and  convenience  and  for  the  purpose  of  identifying  mes- 
sages and  keeping  track  of  the  same  in  its  accounts  and 
books,  and  savs  that  anv  additional    words   should   not  be 


charge<I  lor  any  iimre  ih.iM  ihr  .iildnss.  dalr,  sigiiatun-  ami 
other  words  a<lderl  by  telegraph  companies  lo  messages  f(jr 
safety  and  convenience  in  the  business  are  charged  for,  the 
same  being  transmitted  free  by  all  telegraph  cf)inpanies,  the 
words  so  added  to  the  messages  and  transinitled  free  by 
telegra])h  comj)anies  being  on  liic  aver.ige  fourteen  in  nuni- 
her.  The  Postal  alleges  that  the  regular  local  rate  oi  the 
Western  Union  on  messages  handed  over  to  it  is  more  than 
a  reasonable  part  of  the  regular  charge  for  the  complete 
route  of  such  messages,  the  result  being  that  the  Postal 
receives  little  or  nothing — in  some  cases  actually  losing 
money — for  its  services  in  transmitting  such  messages  over 
its  own  lines  for  a  part  of  the  entire  distance  from  the 
points  of  origin  to  the  points  of  destination  of  such  mes- 
sages. The  commission  is  asked  to  make  an  order  perma- 
nently restraining  the  Western  Union  from  charging  and 
collecting  any  amount  on  account  of  the  additional  worrls 
added  to  messages  transferred  to  the  Western  Union  by  the 
Postal   Company. 

The  hearing  scheduled  for  Eeb.  14  before  Commissioner 
Malthie.  of  the  First  District,  on  the  complaint  that  dis- 
criminatory rates  are  given  by  the  New  York  Edison  Com- 
pany to  large  users  of  energy,  was  post])oned  until  I'eh.  19. 

CAI.IFOKNIA    COMMISSIO.N. 

The  law  giving  the  State  Railroad  Commission  of  C^ali- 
fornia  power  to  regulate  and  control  all  public  utilities  will 
become  effective  March  23,  1912.  The  commission  will  be 
enlarged  from  three  to  five  members.  One  of  the  members 
will  devote  his  time  to  the  inspection  of  the  equipment  and 
service  of  the  railroads.  A  second  commissioner  will  take 
charge  of  the  other  features  of  railroading.  Two  others 
will  give  their  time  to  utilities  other  than  railroads.  The 
chairman  of  the  board  will  occupy  himself  with  matters  of 
general  policy. 

OHIO    COMMISSION. 

The  Ohio  Public  Service  Commission  has  approved  the 
sale  of  the  Central  Union  telephone  properties  to  a  number 
of  independent  companies.  A  commission  has  so  far  re- 
fused to  allow  an  increase  of  rates  as  a  result  of  consoli- 
dation, and  it  is  claimed  that  this  is  delaying  matters  in  the 
larger  cities.  Engineers  maintain  that  operating  expenses 
increase  as  additions  are  made  to  the  number  of  telephones 
in  use  and  for  that  reason  an  increase  in  rates  should  be 
taken  into  consideration. 

MARYLAND   COMMISSION. 

For  the  first  time  since  its  creation  the  Maryland  Public 
Service  Commission  is  preparing  to  go  into  court  to  enforce 
its  orders.  The  situation  arises  from  a  long-drawn-out 
controversy  between  Mayor  Higgens  and  the  citizens  of 
Easton  and  the  Easton  Light  &  Fuel  Company  over  the 
service  and  charges  of  the  company.  When  the  matter 
came  before  the  commission  Chief  Engineer  Phelps  was  in- 
structed to  examine  thoroughly  the  plant  of  the  company 
and  to  determine  the  feasibility  of  its  serving  the  public 
as  desired.  Mr.  Phelps  reported  that  not  only  could  the 
service  sought  be  rendered,  but  by  proper  organization  of 
the  company  and  its  plant  the  company  could  increase  its 
earnings  while  granting  better  service.  This  would  necessi- 
tate an  initial  outlay  for  improvements.  The  commission 
passed  an  order  in  accord  with  Mr.  Phelps'  suggestions, 
which  was  not  heeded  by  the  company.  Finally  the  commis- 
sion advised  it  that  unless  the  order  was  obeyed  within  ten 
days  action  would  be  commenced  in  court.  Some  slight 
steps  were  taken  by  the  company,  but  these  were  not  suffi- 
cient in  the  judgment  of  the  commission,  and  General 
Counsel  Bruce  was  ordered  to  proceed  with  action  in  the 
Circuit  Court  for  Talbot  County.  It  is  assumed  that  the 
company  will  plead  in  defense  that  the  order  of  the  com- 
mission is  unreasonable  and  impossible  of  performance. 
The  law  provides  a  fine  of  $1,000  a  day  for  non-compliance 
with  the  commission's  orders. 
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THE  RETIREMENT  OF  PRESIDENT  DUNHAM. 


I  hirty  years  of  conspicuous  k-adi-rslni)  in  iIr-  liiglicsl 
councils  of  the  central-station  industry  stood  to  the  credit 
of  President  Austin  (".  Dunham  of  the  Hartford  I'.lectric 
I>ight  Company  upon  his  retirement  on  Feb.  13  from  the 
executive  chair.  The  event  carries  more  than  ordinary 
significance.  It  marks  the  conclusion  of  an  administrative 
period  almost  without  a  parallel  in  the  great  business  of 
manufacturing  and  distributing  electrical  energy  for  the 
l)enefit  of  the  ultimate  consumer,  and  it  promises  still  fur- 
ther achievement  for  the  industry  through  the  release  of 
one  of  its  most  honored  workers  from  the  burdens  of 
routine  management.  For  no  one  who  knows  Mr.  Dunham 
doubts  for  a  moment  his  continued  activity  in  the  difficult 
and  important  field  of  electrical  research.  Through  his 
efforts  and  the  co-operation  of  those  associated  with  him 
Hartford  has  become  the  city  of  moderate  size  best  known 
to  the  central-station  industry,  a  proving  ground  for  the 
latest  equipment  and  methods,  and  probably  the  nearest 
approach  to  an  "electrically  saturated"  community  that  can 
be  cited  in  a  comprehensive  comparison.  The  prosperity 
of  the  Hartford  company,  with  its  gross  revenue  of  nearly 
$10  per  capita  in  a  community  of  115,000  persons  and  its 
annual  output  of  some  40.000.000  kw-hours,  is  a  matter  of 
record  and  a  final  answer  to  the  skeptical  conservatives  who 
have  questioned  the  orthodo.xy  of  its  connnercial  manage- 
ment. Tiu'  history  of  the  organization,  with  its  brilliant 
record  of  scientific  discernment  and  its  courageous  applica- 
tion of  advanced  practice,  cannot  be  written  in  a  few  para- 
graphs, but  some  of  its  salient  points  mark  the  beginning 
of  new  eras  in  central-station  operation  and  may  well  be 
recalled  in  connection  with  President  Dunham's  distin- 
guished career. 

Of  stanch  New  Fngland  ancestry,  Mr.  Dunham  was  born 
in  Coventry.  Conn.,  in  1833,  and.  after  a  secondary  educa- 
tion in  the  Hartford  High  School  and  elsewhere,  entered 
Yale  University,  being  graduated  in  the  class  of  1854.  He 
taught  for  a  year  at  Elmira,  N.  Y.,  returned  to  Hartford, 
and  has  ever  since  been  identified  with  the  manufacturing, 
banking,  insurance  and  philanthropic  interests  of  the  city 
and  one  of  the  foremost  figures  in  the  social  life  of  the 
community.  A  brief  outline  of  Mr.  Dunham's  interests 
outside  the  electrical  field  was  given  in  the  announcement 
of  his  contemplated  resignation  in  the  Electrical  JVorld  of 
Jan.  13,  1912.  He  entered  the  electrical  industry  in  1882, 
becoming  the  executive  head  of  the  Hartford  Electric  Light 
Company  at  a  time  when  the  connected  load  consisted  of 
forty-five  connnercial  arc  lamps  supplied  with  energy  by  a 
second-hand  United  States  dynamo  belt-driven  by  a  50-hp 
Armington  &  Sims  high-speed  engine,  the  plant  being 
housed  in  a  wooden  lean-to  in  the  business  district  and 
operated  by  steam  i)urchascd  from  a  local  heating  company. 
Mr.  Dunham  became  a  director  in  the  Thomson-Houston 
Electric  C"ompany  at  the  time  of  its  establislnncnt  at  New 
Britain,  Conn. 

Under  Mr.  Dunham's  personal  administration,  the  Hart- 
ford company  soon  began  to  develop  with  striking  rapidity. 
and  its  system  quickly  became  a  sort  of  central-station 
laboratory  for  the  country,  with  the  significant  feature, 
however,  that  the  great  majority  of  the  experiments  were 
commercially  successful.  .At  Hartford  modern  methods  of 
energy  transmission  from  water-power  were  first  practised, 
and  the  company  was  the  first  to  employ  polyphase  trans- 
mission apparatus,  the  first  to  introduce  extensively  alter 
nating-current  inclosed  arc  lamps,  6o-cycle  rotary  con 
verters  and  the  constant-current  alternating  arc-light  sys 
tem.  The  first  steam  turbo-generator  placed  in  service  in 
America  went  into  the  Hartford  plant,  and  the  Nernst  lamp 
made  its  first  appearance  in  the  Connecticut  city.  The  first 
storage  battery  in  central-station  work  was  installed  at 
Hartford,  and  the  first  tungsten  street  lamps  were  used  in 
this  birtli]ilace  of  progressive   ideas.     Here   also   have   oc- 


curred experiments  in  fiat-rate  residence  lighting  and  elec- 
tric cooking  that  have  challenged  the  interest  of  the  world, 
and  on  this  historic'  system  a  power  load  has  come  into 
lieing  which  has  turned  the  company's  territory  into  a 
desert  land  so  far  as  the  demand  for  steam,  gas  and  oil 
engines  is  concerned.  The  industrial  smoke  nuisance  has 
ceased  to  trouble  the  citizens;  the  conditions  of  living  have 
been  noticeably  improved;  even  the  colored  washerwomen 
of  the  city  are  using  electricity  for  heating,  lighting  and 
power  service,  and  yet  only  a  fair  start  has  been  made. 
Nowhere  can  one  find  better  evidence  of  the  fact  that  elec- 
trical develoi)ment  is  a  world  movement  of  unbounded 
possibilities. 

In  1889  the  company  contracted  for  the  total  amount  of 
power  that  could  be  furnished  by  the  l<"annington  River 
Power  Company,  at  its  plant  located  10.8  miles  from  Hart- 
ford, and  in  1890  this  power  was  first  utilized  to  operate  the 
generators  employed  in  street  lighting.  By  this  contract  the 
Farmington  River  company  agreed  to  deliver  600  hp  at 
Hartford  for  365  days  yearly,  covering  a  total  of  2,628,000 
hji-hours  at  a  total  price  of  $12,000.     The  company  had  the 
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privilege  of  receiving  the  energy  in  proportion  to  the  street- 
lighting  hours,  and  about  eight  circuits  were  installed  be- 
tween the  water-power  plant  and  the  city.  Some  of  the 
stockholders  at  once  sold  out  their  interests  through  fear  of 
these  radical  developments.  None  the  less,  the  results  of 
the  work  done  in  1890  were  so  satisfactory  that  in  1891  a 
single-phase  alternator  was  started  and  operated  at  2500 
volts.  In  the  next  year  1200-volt  generators  were  installed, 
and  by  the  use  of  transformers  the  potential  was  raised  to 
7000  volts,  step-down  transformers  being  installed  at  the 
Hartford  end  of  the  line  to  deliver  energy  at  1200  volts. 
Early  in  1893  a  three-phase  generator  of  300-kw  capacity 
was  installed  at  the  power  house  and  utilized  in  the  opera- 
tion of  a  three-phase  motor  connected  to  a  shaft  in  the 
Hartford  station,  and  this  was  an  aid  to  the  steam  plant 
then  operating  the  company's  direct-current  generators. 

The  success  of  the  Farmington  River  transmission  led 
the  company  in  1896  to  increase  materially  the  size  of  the 
plant  and  to  make  a  number  of  changes  in  the  interest  of 
flexibility  and  economy.  The  problems  to  be  overcome  con- 
sisted in  increasing  the  water-power,  making  the  load  more 
constant,  effecting  a  more  efTRcient  transmission,  raising  the 
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cniciciicy  tit'  the  cxi^tiii);  stc;iiii  phmt  .iml  |il;uiiij;  skiiic  dI 
the  wires  iii  the  center  of  tlie  city  iiiuk  Tj^roiiiul.  To  aid  111 
securing  these  resiiUs.  advantage  was  taken  of  the  ease  of 
halancing  a  two-phase  >ysteni  and  the  possihility  of  snpjjly- 
ing  lamps  on  independent  circuits  wiien  using  this  system 
for  thstrihution,  wliile  the  henefits  of  three-phase  operation, 
both  as  to  hue  iuihictance  and  the  amount  of  copper  re 
(piired,  were  attained  hy  u.siiiL;  tlie  latter  s\sii'm  in  Irans 
mission.  The  power  reipiired  for  the  slri'et  railway  and 
arc-ligliting  circuits  and  tlu'  low -potential.  tln\e  wire  dis- 
tribution necessitated  the  coiuiniiance  of  direct  ciinenl  for 
these  purposes.  The  power  transmitted  from  the  main 
station  at  b'armington  River  was  in  part  distributed  directly 
for  lighting,  in  part  used  to  operate  two-phase  rotary  con 
verters  which  in  turn  supplied  a  storage  battery,  and  in 
l)art  to  supply  a  large  synchronous  motor  direct-coujiled  to 
a  shaft  which  in  turn  operated  railway  gcnerat(n>  and  arc 
machines.  The  synchronous  machine  antomaticallv  acted 
as  a  motor  or  as  a  generator  in  accordance  with  tiie  load. 
When  operated  as  a  generator  it  was  rim  l)\  tlu'  anxiliarv 
steam  engines  and  was  coniu'cted  m  parallel  with  the  main 
power  generators  11  miles  distant.  It  sii])i)lie(l  the  city 
service  directly  in  case  of  an  interruption  on  the  line.  Lhi - 
der  ordinary  conditions  the  motor  enabled  the  steam  plant 
to  be  shut  down. 

When  required  the  storage  battery  was  used  in  sujijily  the 
rotary  converters,  which  in  turn  were  available  to  operate 
the  synchronous  motor.  The  rotary  converters  and  the 
battery  were  operated  on  the  three-wire  distribution  system. 
The  capacity  of  the  Farmington  River  plant  was  increased 
by  raising  the  dam  and  by  the  installation  of  two  6oo-kw. 
three-phase  alternators  belt-driven  by  four  sets  of  hori- 
zontal turbines.  The  line  potential  was  raised  to  10,000 
volts  by  four  300-kw  transformers,  but  no  attempt  was 
made  to  handle  the  lo.ooo-volt  output  by  switches.  Wurtz 
lightning  arresters  were  used  and  the  last  3000  ft.  of  the 
line  was  run  underground.  At  Hartford  the  potential  was 
reduced  to  2400  volts,  two-phase,  for  local  service,  and  the 
frequency  was  reduced  in  the  design  of  the  new  system 
from  133  cycles  to  60  cycles.  A  feature  of  the  installation 
at  Hartford  was  the  use  of  a  thirty-six-point  regulator  in 
connection  with  the  rotary  equipment,  which  eliminated  the 
necessity  of  boosters  in  charging  the  storage  battery.  The 
simplicity,  range  and  flexibility  of  the  installation  were 
unique,  and  nowhere  else  at  the  time  could  be  found  the 
means  of  transforming  from  a  high-tension,  multiphase, 
alternating  to  a  low^-tension,  three-wire,  direct-current  sys- 
tem of  variable  voltage  by  one  regulator,  two  step-down 
transformers  and  a  single  machine  with  but  two  sets  of 
brushes  upon  the  commutator.  Cables  were  used  as  feeders 
in  the  underground  ducts  in  place  of  the  usual  Edison  tubes. 
The  reduction  of  the  frequency  also  made  it  possible  to 
employ  induction  motors  on  the  system.  The  introduction 
of  the  storage  battery  greatly  increased  the  average  load  on 
the  water-power  and  diminished  the  use  of  steam  at  the 
peak  of  the  load.  The  changes  made  materially  reduced  the 
cost  of  operation  and  greatly  improved  the  reliability  and 
quality  of  the  service. 

The  company  decided  in  1896  to  make  a  radical  change  in 
its  system  of  series  arc  lighting  in  order  to  obtain  greater 
economy  of  operation.  Propositions  were  considered  for 
using  motor-driven  series  arc  dynamos  and  for  using  recti- 
fiers, but  the  latter  were  never  put  into  service,  although 
an  attempt  w^as  made  to  import  one  from  Europe.  The 
development  of  the  inclosed  arc  lamp  quickly  led  to  the 
evolution  of  the  constant-current,  alternating  arc  lamp  and 
constant-current  transformer,  and  in  1898  an  experimental 
thirty-light  tub  transformer  was  placed  in  service  in  Hart- 
ford. Its  success  was  marked  and  led  at  once  to  an  exten- 
sion of  the  system.  The  lamps  operated  from  the  tubs  were 
of  the  carbon-feed  inclosed  differential  type  and  gave  much 
trouble  at  first  by  the  burning  out  of  the  sliding  contact  by 
which  electrical  connection  was  made  with  the  upper  car- 


bon, .\l  Mr,  Duiihain's  suggestion  a  llexible  wire  contact 
was  made  and  the  operation  of  the  lamps  at  once  became 
satisfactory.  ihe  power  retpiired  for  street  lighting  was 
reduced  i)y  the  change  in  the  system  about  27  per  cent, 
.Another  innovation  was  the  installation  of  tub  transformers 
in  outlying  substations,  whereby  the  wiring  system  was 
much  simplified,  the  cost  of  transmitting  energy  through 
the  nndergronntl  district  reduced,  and  a  saving  made  in 
maintenance  and  operation  of  dynamos.  The  maintenance 
of  the  tub  transformers  and  labor  of  overseeing  their  ojjera- 
lion  were  trilling.  The  total  saving  in  operating  expenses 
l»ai(l  f(jr  the  entire  cost  of  the  change  in  two  years  and 
gave  the  city  a  much  improved  service. 

In  1899  the  company  began  to  operate  a  water-power 
plant  of  about  1500-kw  rating  at  Tariffville,  also  on  the 
I'armington  River.  The  growth  of  the  system  gradually 
required  the  use  of  more  and  more  steam  power,  and  the 
limitations  in  capacity  of  the  hydroelectric  plants  led  the 
company  in  1905  to  decide  to  build  a  new  steam  plant  at 
Dutch  Point,  on  the  Connecticut  River,  within  easy  access 
of  the  center  of  the  city.  In  the  natural  expansion  of  the 
old  steam  station  at  Hartford,  however,  an  epoch-making 
event  had  occurred  in  1900,  when  the  company  purchased 
from  the  VVestinghouse  Machine  Company  the  first  steam 
turbo-generator  ever  operated  in  American  central-station 
service.  At  that  time  the  main  output  of  the  company  was 
handled  by  water-power,  the  steam  plant  being  operated  in 
a  normal  year  continuously  for  about  three  months  and  at 
the  peak  of  the  load  for  about  the  same  period.  The  steam- 
turbine  set  consisted  of  a  1500-kvv  horizontal  Westinghouse- 
Parsons  turbo-alternator  operated  at  1200  r.p.m.,  delivering 
two-phase  current  at  60  cycles.  The  unit  cost  $49,500  and 
had  a  net  weight  of  179,800  lb.,  compared  with  a  cost  of 
about  $40,000  to-day  for  the  company's  latest  4000-kw 
horizontal  turbo  unit,  the  pioneer  machine  weighing  nearly 
20  tons  more  than  its  4000-kw  successor.  Tests  showed 
that  the  rating  of  the  original  unit  was  about  2000  kw  at 
normal  load,  and  the  steam  consumption  per  kw-hour  at 
this  output  was  19. i  lb.,  with  a  maximum  superheat  of 
55  deg.  to  secure  absolutely  dry  steam,  155  lb.  steam  pres- 
sure and  a  27-in.  vacuum,  exclusive  of  the  steam  coxisump- 
tion  of  auxiliaries.  The  pioneer  unit  was  transferred  to 
Dutch  Point  when  that  station  was  built,  and  the  old  steam- 
en  "-''ne  nlant  was  abandoned. 

The  Dutch  Point  station  is  a  steam-turbine  plant  through- 
out and  has  a  rating  of  about  20,000  kw.  It  was  described 
in  the  Electrical  World  of  March  3,  1906,  and  marks  a 
turning-  point  in  the  history  of  the  company.  As  the  system 
has  grown  Mr.  Dunham  has  become  more  and  more  con- 
vinced that,  with  the  development  of  the  steam  turbine, 
water-power,  except  in  unusual  if  not  in  very  rare  circum- 
stances, must  assume  the  place  of  an  auxiliary  source  of 
electrical  generation.  With  large  turbo-units  the  fuel  effi- 
ciency and  the  labor  cost  per  kw-hour  are  so  favorable  to 
the  turbine,  with  its  assured  reliability  at  all  seasons  and 
independence  of  weather  conditions,  that  upon  steam  must 
be  placed  the  burden  of -future  development  to  meet  rapidly 
growing  markets  for  electrical  energy.  These  views  were 
set  forth  in  Mr.  Dunham's  important  paper  on  "The  Com- 
parative Values  of  Water-Power  and  Steam-Power  for  the 
Development  of  Electricity,"  published  in  the  Electrical 
World  of  Jan.  6,  1912.  As  a  result  of  the  experiences  there 
given  it  apears  certain  that  the  further  expansion  of  the 
company's  generating  system  will  take  place  along  the  lines 
established  in  the  Dutch  Point  station.  In  connection  with 
the  development  of  the  company's  turbine  practice  Mr. 
Dunham  has  given  much  attention  to  the  problems  of  com- 
bustion, fall  of  steam  pressure  in  piping  and  other  matters 
intimately  related  to  station  economy,  with  the  result  that 
the  mere  station  cost  of  production,  exclusive  of  any  fixed 
or  administrative  charges,  has  falleii  from  about  i  cent 
per  kw-hour  in  1905  to  about  4  mills.  Throughout  its 
career  the  company  has  by  substantial  rate  reductions  shared 


I-KliHlAKV      17,      I912. 


i:li<:ctrical    world. 


351 


with  its  customers  the  hciicfus  of  cccjiiuniical  changes  in  its 
service. 

Only  passing  mention  can  he  made  of  the  company's  re- 
cent commercial  developments,  since  these  have  been  de- 
scribed at  length  in  the  lilcctrical  World  during  the  past 
three  and  one-half  years.  Among  the  striking  features  of 
Mr.  Dunham's  work  in  this  period  liave  been  the  establish- 
ment of  Hat-rate  residential  lighting  with  low-voltage  tung- 
sten lamps,  experimental  investigations  upon  the  cost  of 
electric  cooking  with  high-powered  ranges  and  by  low- 
powered  fireless  cookers,  the  installation  of  magnetite  arc 
lighting  for  street  service,  investigation  of  the  possibilities 
of  electric  vehicles,  and  the  constant  extension  of  the  motor 
drive  in  factory  and  other  service.  The  motto  of  the  com- 
pany has  continually  been  to  give  the  (jther  party  to  eacii 
contract  half  the  advantage.  The  results  of  this  policy  are 
reflected  in  the  company's  financial  condition.  l'"rom  resi- 
<lence  lighting  alone  the  company  now  derives  an  income  of 
nearly  $140,000  per  year.  In  the  pa.^i  ten  years  its  income 
has  risen  from  all  sources  to  about  three  times  what  it  was 
at  the  beginning  of  the  decade.  In  the  Electrical  World 
of  Nov.  28,  1908,  March  18,  ic)0<),  and  .'^ept.  1,  1910,  will  be 
found  various  details  of  tlir  |)ioneer  wurk  thus  far  available 
for  publication  in  the  fields  of  heating  and  lighting.  The 
outlook  for  future  develoi)ment  in  the  fireless  cooker  field 
indicates  that  in  the  coming  months  Mr.  Dunham  will  carry 
this  important  investigation  far  into  the  conunercial  world, 
and  that  it  will  not  be  long  before  the  central  station  will 
be  in  possession  of  an  advanced  type  of  equipment  capable 
of  meeting  the  most  exacting  conditions  as  determined  by 
more  than  two  years  of  analysis  and  experiment.  It  is  a 
cause  for  congratulation  that  .Mr.  Dunham  purposes  to  de- 
vote a  considerable  share  of  his  time  to  some  of  the  most 
pressing  problems  now  confronting  the  art,  and  in  marking 
his  retirement  from  executive  responsibilities  to  devote  him- 
self to  the  congenial  work  of  research  and  other  duties  the 
industry  may  well  rise  to  its  feet  and.  witli  all  respect,  hail 
him  as  the  "Grand  Old  Man  of  the  central-station  field." 


Current  News  and  Notes. 

Arkansas  Public  Utilitv  Opehatoks. — The  Arkansas 
Association  of  Public  Utility  Operators  will  hold  its  fifth 
annual  meeting  at  Little  Rock  on  May  20,  21  and  22.  The 
president  of  the  association  is  Mr.  J.  M.  Hewitt,  Marianna, 
and  the  secretary  Mr.  W.  J.    Tharp,  Little  Rock. 

*  *     * 

Employees'  Welfake. — The  managers  of  tiie  various 
properties  of  Messrs.  Henry  L.  Doherty  &  Company  held 
a  meeting  in  New  York  on  Feb.  15  and  16  to  consider  the 
subject  of  welfare  work  for  employees.  The  recent  report 
of  the  public  policy  committee  of  the  National  Electric 
Light  Association,  of  which  Mr.  Doherty  is  a  member,  was 
taken  as  the  basis  for  discussion.  The  conference  dealt 
specifically  with  means  of  reducing  accidents  and  sickness, 

and  a  visit  was  made  to  the  Museum  of  Safety. 

*  *     * 

Public  Utility  Accountants. — The  New  York  Public 
Service  Commission,  Second  District,  amiounces  openings 
for  some  young  men  between  the  ages  of  twenty-five  and 
thirty-eight  with  training  in  corporation  accounting.  A  list 
of  eligibles  for  the  position  of  examiner  at  a  salary  of 
$1,800  and  expenses  when  engaged  in  field  work  has  been 
arranged  for  by  the  Civil  Service  Commission.  Separate 
eligible  lists  will  be  established  for  steam  railroad  account- 
ing, street  and  electric  railway  accounting,  electric  and  gas 
corporation  accounting  and  telegraph  and  telephone  cor- 
poration accounting.  For  full  information  in  relation  to 
these  examinations  application  should  be  made  to  the  State 
Civil  Service  Commission  at  Albany  on  or  before  Feb.  24. 
19x2. 


Reductions  in  Rates. — On  March  i  tlie  maximum  light- 
ing rate  will  be  reduced  from  1 1  cents  to  10  cents  a  kw-hr. 
by  the  Edison  Electric  Illuminating  Company  of  Boston. 
This  is  a  voluntary  reduction  by  the  Boston  company,  and 
it  is  interesting  to  note  that  the  corresponding  rate  in  1906 
was  18.2  cents.  The  Edison  Sault  Electric  Company,  of 
Sank  Ste.  Marie,  Mich.,  has  reduced  its  rates  to  private 
consumers  about  15  i)er  cent,  while  the  price  to  the  city 
for  each  arc  lamp  used  for  street  lighting  has  been  cut 
from  $50  t<j  $45  a  year.  These  reductions  have  been 
brought  about  as  a  result  of  an  agreement  with  the  United 
States  government  for  the  lease  of  5000  hp  developed  from 
the  rapids  of  St.  Mary's  River,  indicating  uninterrupted 
operation  of  the  company's  water-power  supply  for  the  next 
thirty  years.  The  Toledo  Railways  &  Light  Company  has 
filed  its  acceptance  of  a  lighting  ordinance  which  provides 
for  a  rate  of  8  cents  per  kw-hr.,  with  a  discount  of  i  cent 
for  prompt  payment  and  a  minimum  charge  of  50  cents  a 
month.  This  ordinance  was  accepted  with  the  under- 
standing that  the  city  will  make  up  the  difference  if  it 
should  be  found  later  that  the  company  is  entitled  to  the 
r.'ites   which   it   thinks   are   cfiuitablc. 

*  *     * 

P^LECTRic  Club  ok  Chicago. — At  the  annual  meeting  of 
the  Electric  Club  of  Chicago  on  Feb.  7  it  was  voted  to  hold 
the  weekly  luncheons  on  Thursday  instead  of  Wednesday 
as  heretofore.  Secretary  Norman  F.  Obright  reported  a 
net  gain  of  six  members  during  the  year  and  a  present 
membership  of  336.  The  attendance  at  the  weekly  meetings 
has  averaged  fifty-seven,  not  including  the  occasion  of  the 
P'lectric  Club's  luncheon  to  the  American  Institute  of  Elec- 
trical luigineers  last  June,  when  480  persons  were  present. 
The  retiring  treasurer,  Mr.  Otis  B.  Duncan,  reported 
$3,756.39  in  the  club's  treasury,  representing  a  gain  Si  over 
$500  in  the  year.  Mr.  G.  H.  Jones,  chairman  of  the  mem- 
bership committee,  and  Mr.  H.  A.  Mott,  chairman  of  the 
entertainment  committee,  spoke  briefly  on  the  work  of 
their  conmiittees.  By  unanimous  vote  of  the  club,  officers 
were  elected  as  follows  for  1912:  President.  Mr.  A.  A. 
Gray;  vice-president,  Mr.  P.  R.  Boole;  secretary,  Mr.  W. 
M.  Connelly ;  treasurer,  Mr.  J.  R.  Harmon ;  board  of  man- 
agers, Messrs.  H.  G.  Hafner,  D.  W.  Roper,  N.  F.  Obright, 
J.  R.  Cravath  and  J.  LI.  Delany.  Brief  addresses  were 
made  by  those  of  the  new  officers  present  and  by  Mr. 
Honier  E.  Niesz,  the  retiring  president  of  the  club. 

*  *     * 

lu.ECTRicAi.  Machine  for  Creatinc;  .Artificial  Respira- 
tion.— Drs.  H.  M.  Richter  and  F.  A.  Besley,  Chicago,  have 
devised  a  motor-operated  device  for  maintaining  artificial 
respiration  during  operations  of  lung  surgery.  The  com- 
pressor element  of  an  electric  vacuum  cleaner  is  employed 
to  furnish  air  at  pressures  of  6  mm  to  12  mm  of  mercury, 
and  the  control  of  this  supply  to  the  lungs,  to  simulate 
natural  respiration,  is  effected  by  an  electromagnetically 
operated  valve,  the  circuit  of  which  is  closed  at  intervals 
by  clockwork.  The  period  of  this  artificial  respiration  can 
be  regulated  to  suit  the  case  by  adjusting  the  mechanism. 
Recently  the  machine  was  used  to  sustain  the  life  of  a 
dying  patient  twenty-nine  hours  beyond  the  time  at  which 
all  signs  of  animation  had  ceased.  Meanwhile  the  surgeons 
were  undertaking  to  provide  relief  through  surgical  means, 
but  their  efforts  proved  unavailing,  and  twenty-nine  hours 
after  the  original  natural  cessation  of  the  functions  death 
was  declared  actually  to  have  taken  place.  This  instance  is 
believed  to  have  been  an  extreme  record  for  prolonging 
life,  including  the  restoration  of  the  heart's  action.  It  is 
hoped  that  the  use  of  the  machine  may  mean  the  difference 
between  life  and  death  in  many  cases  of  asphyxiation, 
flrowning.  anaesthesia,  shock  and  poisoning.  The  present 
invention  differs  from  the  pulmotor,  recently  described  in 
these  colunms,  in  several  respects.  For  one  thing,  it  intro- 
duces atmospheric  air  instead  of  oxygen  into  the  lungs. 
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l'liic;ij;ii  iili'|)lii)iK'  ciiiivi-iiticiii  tlic  (iiicstioii  cainr  up  ;is  in 
tlic  lil'i-  of  ilrv  batteries  in  use  on  laniicrs'  toleplioiie  lines, 
riir  answers  varied  fnnii  six  iiiontlis  to  two  yi-ars.  ( )ne 
man  said  tlie  averaj;i  life  of  tlu-  leleplionc  dry  liattery  was 
ten  niontlis,  hut  anotlier  made  llie  interesting  statement  that 
he  knew  ».)f  a  drv    liatu-ry   in   siicli   service  wliieli  liad   lasti'd 

for  live  years. 

*  *     * 

Ra  II-  Rk.skaui  11  loM.MiTTEK. — A  nieetiiii;  of  llu  rate  re 
search  committee  of  the  National  I'.lectric  Light  Association 
was  held  at  the  otiicc  of  the  chairman,  Mr.  l-"..  W.  Lloyd, 
general  contract  agent  of  the  Conuiionwealth  iMlison  Com- 
pany in  Chicago,  on  l">b.  7  and  8.  There  was  a  wide  range 
of  discussion,  and  it  was  decided  to  hold  the  next  meeting 
at  the  same  place  on  March  4  and  3.  and  at  tliat  time  it  is 
expected  that  the  report   will  hr  drafted. 

I  .\  iKKiiiANUK  01-  1  Ei-Ki'iioNh  Data. — -During  the  recent 
convention  of  the  National  Independent  Tcleijhone  Associa- 
tion in  Chicago  one  of  the  subjects  discussed  at  the  "tech- 
meal  conference"  was  the  use  of  automobiles  and  motor- 
cycles in  telei)hone  work.  The  discussion  related  to  gaso- 
line machines  entirely,  but  the  report  of  the  committee  in 
charge  of  the  subject  contained,  among  other  rcs])onscs. 
one  from  the  New  York  Telephone  Company  giving  an 
interesting  indication  of  an  interchange  of  technical  data 
between  Bell  and  Independent  companies  which  would  have 
been  ludieard  of  a  few  years  ago. 

*  *     * 

New  ^■oRK  JoviAX  Luncheon. — At  the  regular  semi- 
monthly luncheon  of  the  New  York  Sons  of  Jove  held  on 
Feb.  7.  the  speaker  was  Mr.  Philip  S.  Dodd,  whose  topic 
was  "Possibilities  of  Co-operation."  Mr.  Dodd  made  an 
interesting  address  and  told  his  audience  that,  while 
luncheon  clubs  were  excellent  for  promoting  harmony,  they 
should  have  some  other  definite  object  of  commercial  bene- 
fit to  the  members  of  the  organization.  Mr.  Dodd  also 
spoke  at  length  on  the  "People's  Electrical  Page,"  which  is 
appearing  in  a  great  many  daily  newspapers  in  different 
cities  of  th.e  country  at  regular  intervals. 

*  *     * 

A  Yankee  Trick. — The  great  German  electrical  manu- 
facturing companies  seldom  admit  visitors  to  their  works, 
fearing  the  loss  of  some  of  their  trade  secrets.  On  the  other 
hand,  American  manufacturers  seem  to  welcome  interested 
visitors,  and  this  liberal  policy  at  home  led  an  American 
engineer,  wdiile  traveling  abroad  several  years  ago.  to  ask 
admittance  to  the  shops  of  a  great  German  company.  With 
Continental  formality  his  card  was  received  by  an  assistant 
executive,  wdio  initialed  it  and  sent  it  up  through  several 
officials,  it  finally  reaching  the  general  manager.  The  latter 
promptly  sent  out  a  message  of  flat  refusal.  Simulating  in- 
dignation, the  American  demanded  the  return  of  his  card, 
declaring  that  he  wanted  to  leave  nothing  of  his  in  that 
office.  The  card  was  passed  out  to  him  with  its  string  of 
Teutonic  initials.  On  the  way  out  he  passed  the  employees' 
entrance  to  the  shops.  Presenting  the  card  here  and  point- 
ing to  the  row-  of  initials,  he  was  received  with  extreme 
courtesv  bv  the  shop  foreman,  who  later  piloted  him 
throughout  the  factory  and  answered  all  his  questions  with 

the  greatest  freedom. 

*  *     * 

Conservation  of  Vision. — A  symposium  on  the  con- 
servation of  vision  and  prevention  of  blindness  was  held 
in  Chicago  on  Feb.  8.  under  the  auspices  of  the  Chicago 
Daily  Tribune,  the  Chicago  Women's  Club  and  the  South 
Side  branch  of  the  Chicago  Medical  Society.  With  a 
pathetic  propriety  the  meeting  was  held  in  that  room  of 
the  Public  Library  wdiere  are  to  be  found  the  books  for 
the  blind.  A  number  of  physicians  gave  short  addresses  on 
subjects  connected  with  the  preservation  of  sight,  both  of 


iiKlividuals  and  enimmiiiitiLs.  .Mr.  J.  K.  (  ra\alli,  loriiui 
(•hairman  of  the  Chicago  .Section  of  the  lllnminatmg  Imi- 
gineering  Society,  read  a  short  paper  on  "I  llniiiiii.it ion  and 
Vision,"  in  which  he  dwelt  jiarticularly  on  tlu-  injurious 
effects  of  the  rellection  of  direct  lighting  from  polished 
surfaces  and  the  white  paper  of  books  and  magazines  or 
writing  ])aper  on  desks.  Mr.  Robert  J.  Young,  manager 
of  the  department  of  safety  anri  relief  of  the  Illinois  Steel 
Com])any,  demonstrated  the  methods  adopted  to  ])revcnt 
injuries  to  the  eyes  of  workers  in  steel  mills,  .\inong  other 
things  he  showed  a  mask  used  by  workmen  in  looking  at 
the  dazzling  arc  of  the  electric  furnace.  In  this  mask  the 
eyepieces  are  each  provided  with  three  pieces  of  glass,  two 
of  them  being  ruby-colored  glass,  with  a  dark  blue  glass 
between  them.  Mr.  Edward  Wray,  secretary  of  the  Chicago 
Section  of  the  Illuminating  bjigineering  Societv.  also  spoke 
liriellv. 


♦      *      * 


Safety  I',.M(;ineei<jng. —  The  new  American  idea  of  the 
"safety  engineer,"  an  accident  prevention  specialist,  will  be 
brought  to  the  notice  of  the  world  at  an  International 
Safety  Congress  to  be  held  in  Milan,  Italy,  for  five  days, 
beginning  May  27,  1912.  This  congress,  the  first  of  its  kind 
of  international  scope  ever  held,  will  be  for  the  purpose  of 
setting  in  motion  a  world-wide  movement  for  the  conserva- 
tion of  human  life  in  industry.  The  American  Museum  of 
Safety,  29  West  Thirty-ninth  .Street,  is  making  prepara- 
tions to  the  end  that  the  United  States  shall  be  well  repre- 
sented. An  American  national  committee  has  been  selected 
by  the  American  Museum  to  co-operate  with  the  interna- 
tional body  and  to  promote  the  American  ideas  and  views  at 
the  congress.  Dr.  W.  H.  Tolman,  director  of  the  American 
Museum  of  Safety,  and  other  members  of  the  committee 
will  attend  the  congress.  The  following  are  some  of  the 
papers  which  will  be  read  at  the  Milan  congress :  The 
Safety  Engineer  on  a  Large  Transportation  System,  by  Dr. 
W.  H.  Tolman,  chairman  American  National  Committee; 
Hour  the  New  York  Edison  Safeguards  the  Lives  and 
Limbs  of  Its  Employees,  by  Mr.  Arthur  Williams;  The 
Work  of  the  Safety  Committee  of  the  United  States  Steel 
Corporation;  Safeguarding  the  Traveling  Public  and  Pro- 
tecting the  Employees  of  the  Electric  Street  Railway  Asso- 
ciation; Proper  Illumination  and  Accident  Prevention,  by 
V.  R.  Lansingh.  president  Illuminating  Engineering  Society. 


Electrical  Progress  in  Massachusetts. — Substantial 
gains  in  electrical  production  are  indicated  by  the  current 
publication  of  the  twenty-fourth  annual  report  of  the  Massa- 
chusetts Bureau  of  Statistics,  division  of  manufactures, 
based  upon  United  States  Census  returns  for  1910.  including 
the  calendar  year  1909.  The  product  value  of  electrical 
machinery,  apparatus  and  supplies  increased  from  $15,- 
882,216  in  1904  to  $28,142,889  in  1909,  or  77.2  per  cent, 
while  the  value  of  all  manufactured  products  in  the  State 
increased  but  32.6  per  cent  in  the  period.  With  the  excep- 
tion of  automobiles  and  boot  and  shoe  findings,  electrical 
manufactures  increased  in  value  more  rapidly  than  other 
products.  In  the  past  fourteen  years  electrical  products 
show  a  fourfold  increase.  The  product  value  of  electrical 
goods  manufactured  in  the  city  of  Pittsfield  alone  has  risen 
77.4  per  cent  in  the  five-year  period.  The  number  of  work- 
ing days  in  1909  was  305,  the  highest  average  running  time 
being  299  days.  In  the  electrical  industry  the  average  was 
295  days.  The  amount  of  capital  invested  in  electrical 
manufacturing  in  the  State  in  1909  was  $32,961,277.  and 
there  vi^as  paid  in  wages  $8,209,174  to  14,507  employees  in 
ninety-seven  establishments.  The  value  of  stock  and 
materials  used  was  $12,734,820.  Tn  the  electroplating  in- 
dustry there  were  54  establishments,  with  an  invested 
capital  of  $431,043,  467  employees  receiving  $238,670.  and  a 
stock  and  material  value  of  $163,653.  the  product  value 
lieing  S678.346. 
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HYDROELECTRIC  PLANT  OF  NORTH 

CAROLINA  ELECTRICAL  POWER  CO. 


Energy  Transmitted  at  66,000  Volts  and  Distributed  in 

Asheville,  Canton  and  Surrounding  Territory 

for  Lighting  and  Motor  Service. 


floor  line  and  brick  from  tliat  point  up.  The  windows  are 
of  steel  and  prismatic  glass.  From  the  floor  to  the  eaves 
the  height  is  31  ft.;  from  the  bottom  of  the  foundation  to 
tlic  cnml)  of  the  roof  the  height  is   100  ft.     A  30-ton  elec- 


By     X.     BUCKNKU. 

Till-',  tliird  liydroelectric  plain  of  liic  Xortli  Carolina 
Klcctrical  Power  Company,  of  Asheville,  .\'.  C,  011 
the  French  Broad  River  25  miles  northwest  of 
Asheville,  N.  C,  which  has  been  under  construction  for 
two  years,  has  just  been  completed  and  put  into  service. 
The  normal  rating  of  the  plant  is  5000  hp.  The  entire 
plant  represents  in  round  figures  an  expenditure  of  $500,- 
000,  or  $100  per  horse-power.  In  order  to  lind  a  suitable 
site  it  was  necessary  to  raise  and  rebuild  2.5  miles  of  the 
track  of  the  Southern  Railway,  which  skirts  the  river  at 
this  point.  The  track  at  the  dam  was  raised  20  ft.  higher 
than  the  old  roadbed,  the  total  excavation  amounting  to 
about  60,000  cu.  yd.,  80  per  cent  of  which  was  of  solid 
granite.  The  change  in  roadbed  alone  cost  $75,000  and 
required  one  year  to  complete.  .Vll  of  the  re-location  work 
was  done  without  interference  with  traffic,  although  there 
were  operated  over  this  line  an  average  of  from  thirty  to 
forty  trains  per  day. 

The  dam  is  530.15  ft.  long.  30  ft.  high,  43.75  ft.  thick  at  the 
base  and  11  ft.  at  the  top.  It  is  built  of  Cyclopean  concrete, 
the  large  stones  in  some  instances  approxiiuating  5  cu.  yd. 
Approximately  22,000  barrels  of  cement  were  used  in  the 
construction  of  the  dam,  the  foundation  cjf  the  power  plant 
and  the  retaining  wall  for  the  protection  of  the  roadbed. 
The  downstream  face  of  the  dam  is  curved  in  such  a  luan- 
ner  as  to  insure  that  the  water  will  always  cling  to  the 
surface  and  prevent  the  formation  of  a  vacuum  under  the 
falling  sheet,  since  it  is  generally  conceded  by  engineers 
that  the  formation  of  a  vacuum  on  the  downstream  side 
is  responsible  for  the  trembling  often  felt  in  the  vicinity  of 
an   over-fall   dam. 

In  the  dam  next  to  the  power  house  arc  two  circidar  nnid 
gates,  7  ft.  in  diameter,  which  are  opened  and  closed  by  an 
electrically  driven  pump  in  the  power  house.  The  gates  and 
cylinders  are  entirely  submerged.  The  four  penstock  gates 
are    among    the    largest    cast-iron    gates    made:    each    gate 


Fig.    1 — View    of    Dam    and    Power   Station. 

covers  a  clear  opening  of  18  ft.  by  7.25  ft.  and  weighs  13 
tons.    They  are  operated  in  pairs  by  an  electric  motor. 

The   power  house,  which  covers  ground   area   of  40  by 
76  ft.,  is  fireproof  throughout.     It  is  built  of  concrete  to  the 


Fig.   2 — Generator    Room. 

trically  operated  traveling  crane  extends  the  entire  length 
of  the  building. 

The  generating  equipment  consists  of  two  1875-kw  W'est- 
inghouse  three-phase  alternators  designed  for  6600  volts, 
60-cycle,  directly  coupled  to  two  Morris  turbines.  The 
units  have  vertical  shafts  with  the  exciters  located  on  top  of 


Fig.    3 — Sectional     View     of     Plant. 

the  alternators.  The  eiuf  is  stepped  up  to  66,000  volts  for 
transiuission.  The  entire  control  of  the  plant  is  from  the 
switchboard,  all  gates,  switches,  motors  and  valves  being 
electrically  operated.     All  wires,  both  high  and  low  tension, 
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an-  mil  tlmmgli  coiulnils  placctl  in  llu-  lloor  ainl  walU  ai 
llic  time  of  cimslructiim  nf  tin-  linildiii^.  .Ml  wirrs  in  all 
cables  aro  in  ditTiTcnt  colore,  wliioli  iliiiiin:iirs  misial<rs  111 
OdiiiU'Ctioii. 

1  )iiplicatt.'  ti"aiiMiiis>iitii  lines  lia\i-  ln-cii  luiih  mi  private 
riglit-()t-\va\ ,  oiir  till  till-  west  side  ami  the  otlitT  011  the 
east  side  ut"  the  river,  to  I'laiit  No.  J  of  this  company, 
()  miles  northwest  of  .\>hevi!lc,  wliere  there  is  a  substation 
for  distributing  the  eiierjjy  to  .Asheville,  C'auton  and  other 
places.  The  other  two  hydroelectric  plants  owned  by  tbi> 
company  develop  4000  hp,  all  of  which  has  been  utilized  in 
Asheville.  This  new  plant  has  been  made  necessary  by  the 
increased  demand  in  .\sheville  and  surroundin).i  territory 
for  electric   lighting  and   motor  service. 

Ibis  plant  was  designed  by  Mr.  Charles  I".  Waddell,  chief 
engineer  of  the  company,  Asheville,  N.  ('.  C'apt.  VV.  T. 
Weaver  is  the  presiilent  of  the  company  and  Mr.  Charles 
Folsom  is  the  resident  e;iuiueer. 


ELECTRIC  GENERATING  STATION 

CONSTRUCTION  AT  MONTGOMERY,  ALA. 


New  Steam-Turbine  Station  of  the  Citizens'  Light,  Heat 

&  Power  Company  Completed  Within  Seven 

Months  After  the  Placing  of  Contracts. 


By  W.  H.  Fishek. 

THE  Citizens'  Light,  Heat  &  Power  Company  has  just 
completed  at  Montgomery,  Ala.,  a  generating  sta- 
tion which  was  erected  in  the  remarkably  short  time 
of  seven  months  from  the  date  on  which  the  contracts  were 
placed.  The  contracts  for  the  foundations,  brickwork,  roof, 
steel  skeleton,  machinery,  carpenter  work,  pipe  fittings,  etc., 
were  let  to  sixteen  different  firms,  five  of  which  were  local 
Montgomery  companies.  Some  of  the  contracts  signed  in- 
volved forfeits  amounting  to  as  much  as  $50  per  day  for 
each  day  over  the  time  set  for  the  completion  of  the  work. 
Unusual  time  limits  were  imposed  in  all  of  the  agreements. 
For  instance,  forty-five  days  w-as  allowed  for  the  brickwork, 
sixty  days  for  the  steel,  and  thirty  days  for  the  installation 
of  the  boilers.  The  limits  in  all  other  contracts  were  equally 
severe.  In  spite  of  the  difhculties  which  naturally  came  up, 
the  construction  progressed  with  unusual  rapidity,  and  in 
seven  months  the  building  was  practically  finished.  The 
plant  is  now   running  and  is  carrying  the   full  load. 


Fig.    1 — View    of     Engine-Room    Showing    Turbines,     Exciters     and 
Pumps. 

The  boiler-room  unit  is  80  ft.  wide  by  100  ft.  long.  One- 
half  is  taken  up  by  the  present  installation  and  the  remain- 
ing half  is  left  for  a  similar  one  on  the  opposite  side.  There 
are  now  in  operation  four  batteries  of  Stirling  water-tube 
boilers  of  the  hand-fed  type.  On  account  of  the  low  cost 
of  labor  in  Montgomery  the  need  of  automatic  stokers  is 


not  keenly  fell  and  band-firing  is  probably  as  economical  as 
mechanical  firing.  Draft  is  furnished  by  a  steel  slack  :ioo  ft. 
in  height  and  1  1  ft.  in  diameter  at  the  loj).  The  batteries 
consist  of  two  boiler.s  each  of  400  hj)  rating.  The  boilers 
are  provided  with  superheaters  for  125  (leg.  supcr-tempera- 
tmc.  and  h.ive  over  4000  s(|.   ft,  of  active  beating  surface  in 


..r. . 


Fig.     2 — View     of     Engine-Room     Showing     Three     500-kw     Rotary 
Converters.   Transformers   and    Switchboard   Gallery. 

the  tubes.  They  are  also  provided  with  swinging  dampers 
and  frame  arranged  for  connection  of  breeching  and  with 
operating  lever  conveniently  located  for  handling  from  the 
main  floor. 

On  the  gallery  floor,  in  the  engine-room,  above  the  level 
of  the  top  of  the  boilers,  are  two  horizontal,  open-type 
Cochrane  feed-water  heaters  and  purifiers  to  form  a  double 
installation,  each  one  designed  for  heating  150,000  lb.  of 
water  per  hour  from  50  deg.  to  205  deg.  when  kept  full  of 
exhaust  steam  at  atmospheric  pressure. 

Coal  is  brought  into  the  building  over  an  elevated  track 
and  dumped  into  bins  which  are  immediately  beneath.  Pro- 
vision has  been  made  for  the  future  installation  of  an  ash 
blower  in  front  of  the  boilers.  The  trench  for  the  blower 
is  curbed  with  steel  and  covered  over  with  a  plate  at  the 
level  of  the  ash  doors. 

In  the  engine-room,  under  the  heater  gallery,  are  two 
17-in.  by  lo-in.  by  15-in.  boiler-feed  pumps  of  the  center- 
packed  plunger,  pot-valve  type,  and  abreast  with  these  are 
the  low-service  pumps.  They  are  8  in.  by  10  in.  by  12  in. 
and  of  the  horizontal  duplex  piston  pattern.  There  are  also 
two  vertical,  center-current  barometric  condensers,  capable 
of  condensing  32,000  lb.  of  exhaust  steam  per  hour,  main- 
taining a  vacuum  of  28  in.  referred  to  30-in.  barometer 
when  supplied  with  not  less  than  4200  gal.  of  injection 
water  per  minute  at  not  more  than  75  deg.  Fahr.  There  are 
two  lo-in.  by  24-in.  by  i8-in.  single,  horizontal,  straight- 
line  rotative  dry-vacuum  pumps  with  water-jacketed  air 
cylinders,  fitted  for  superheated  steam,  located  immediately 
back  of  the  boiler-feed  pumps  in  the  main  part  of  the 
engine-room. 

In  a  concrete  well  2^  ft.  in  diameter  down  at  the  river 
bank,  and  below  low-water  level,  are  to  be  installed  two 
i2-in.  double-suction,  vertical  centrifugal  pumps,  to  deliver 
4200  gal.  of  water  per  minute  under  a  head  of  100  ft., 
when  operating  at  11 50  r.p.m.,  with  75  per  cent  efficiency. 
Each  one  of  these  pumps  is  to  be  operated  by  a  150-hp 
motor.  The  concrete  wtII  has  been  finished  for  more  than 
four  months  and  all  of  the  supply  line  running  far  out  into 
the  Alabama  River  is  in  place ;  but,  on  account  of  delay  in 
the  shipment  of  trusses"  for  the  bridge  leading  from  the 
main  building  out  to  the  pump  well,  for  a  time  nothing  was 
done  toward  placing  the  supply  pumps  or  building  the 
brick  pump-house  which  goes  on  top  of  it.  However,  as 
soon  as  the  bridge  was  completed  the  plant,  which  up  to 
that  time  was  operating  non-condensing,  was  put  under 
full  load.  The  hot-wells  and  the  36-in.  overflow  leading 
back  to  the  river  were  all  in  place  and  tested  out,  and  just 
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as  soon  as  the  supply  i)Uiiips  were  connected  u\)  and  tested 
the  plant  was  ready   tu  operate   full  capacity. 

The  electrical  equipment  consists  of  the  following 
machinery:  Two  200(j-kw  turbo-alternators;  two  direct-cur- 
rent turbo-generators;  three  500-kw  rotary  converters;  two 
2oo-kw  rotary  converters;  six  250-kva  transformers;  four 
loo-kva  transformers;  one  switchboard  consisting  of  fift\- 
three  panels,  and  starting  panels  for  the  converters. 

The  two  large  steam  turbines  are  of  the  multiple-expan- 
sion, multiple-flow  type,  and  are  adapted  for  driving  a 
directly  connected  generator.  They  operate  with  a  throttle 
pressure  of  175  lb.,  there  being  a  vacuum  in  the  exhaust 
pipe  of  28  in.  The  super-temperature  at  the  throttle  is  100 
deg.,  and  the  normal  speed  is  3600  r.p.m.     Under  the  fore- 


-55f 


-6li- 


Cellar 
floor', 


:2fcv 


61  i' 


Section  j^me  ^s  A-A        t 


ELECTRICAL  EQUIPMENT  OF  A  GREAT 

GROUP  OF  OFFICE  BUILDINGS— V. 


Subway    System    and    Vertical    Riser    Chases    in     the 

Buildings  of  the  Prudential  Insurance  Company 

at  Newark,  N.  J. 

By  llicvkv  (  .  Mkyer,  Jr..  axd  Bassett  Jones,  Jr. 

FOUR  articles  devoted  to  the  history  of  the   Prudential 
installation  and  to  various  construction  details  have 
appeared    previously.     The   present    instalment   gives 
a  short  description  of  the  subway  system  and  vertical  chases 


5ec  A-A 


-S3f 


Sec  tion  53me 
as  D-D 


Sec  B-B 

6^-^^■Duct 


Sec  f -C 

1 15 -2j  Duct 


Sec  D-D 
Il5-2f0uct 


Sec  I'Z  . 
nb-Zj  Duct 


Sec  F-F 
l47-£5'Duct 


5ec  O'O 
139 -fj  Duct 


Sec.  H-H 
U6-Zi'Duct 


Cellar 
Floor 


Hig.  46 — Sections  of  SiiDway. 


going  conditions  the  normal  rated  output  is  3000  hp  and 
the  maximum  is  4500  hp.  Running  non-condensing  and 
with  only  atmospheric  pressure  in  the  exhaust  line,  2250  hp 
may  be  reached. 

The  rotary  converters  are  compound-wound,  self-starting 
from  the  alternating-current  end  with  a  speed-limit  device, 
and  the  transformers  are  single-phase,  oil-insulated  and 
self-cooling. 

Room  has  been  left  and  the  concrete  foundations  have 
practically  all  been  built  for  a  similar  installation  on  the 
opposite  side  of  the  building,  so  that  in  the  future  the 
equipment  of  the  plant  may  be  doubled.  The  cost  of  such 
an  addition  would  not  be  much  more  than  the  cost  of  the 
machinery.  A  20-ton  electric  traveling  crane  completely 
covers  the  area  of  the  turbine-room,  and  it  will  be  an  easy 
matter  to  install  any  future  machinery,  as  it  may  be  un- 
loaded directly  from  cars  on  a  spur  track  which  runs  into 
the  engine-room  a  whole  car  length.  This  plan  was  used 
with   all   of  the  machinery   that   is  now   in   place. 

The  design  was  intrusted  to  the  Schnfield  Kngineering 
Company,  the  work  being  in  charge  of  Mr.  John  Stockton. 
The  resident  engineer  was  Mr.  J.  M.  Chumley,  the  chief 
engineer  of  the  Citizens'  Light,  Heat  &  Power  Company. 
The  president  and  owner  of  the  company  is  Mr.  Richard 
Tillis,  who  is  also  president  of  the  Montgomery  Traction 
Company,  and  who  assumed  full  responsibility  for  the  plant. 


and  the  difficulties  encountered  on   account   of  the  crampe< 
conditions. 


Fig.   47 — View   of    Manhole    No.    6.      Not   Completed. 
SUHWAY    SYSTEM. 

The   construction   of   this   subway   in    the   cramped    space 
available    and    over    a    surface    contimiallv    interrupted    bv 
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Odluinn  jjrillaj^cs  was  no  easy  task.  Detail  studies  were 
iiiatle  of  till'  cntiiT  cellar  lloor  ami  workiti^  ilra\viii|.js  wen- 
prepaifl    with    i.;nMt    care    so   iliai    al    no   pnint    wmild    lici 


inaiiitaiiied  in  tins  building.  It  is  (livi(le<l  into  two  sections, 
one  for  tlie  alleriiatinp-current  lighting  service  fed  by 
iImcc    loo  k\\    transformers    located    in    a    vault    under    the 


Fig.     48 — Detail     of     Subway     Construction. 

passage  through  the  cellars  be  obstructed,  and  to  prevent 
the  selection  of  a  route  that  would  be  impractical  owing  to 
unforeseen  space  conditions.  At  many  points  every  avail- 
able inch  was  utilized  and  the  cross-section  of  the  subway 
frequently  changes  in  form,  as  shown  in  Fig.  46,  to  avoid 
the  multiplicity  of  ducts  and  pipes.  The  magnitude  of  the 
system  may  be  appreciated  from  the  statement  that  there 
are  as  many  as  147  2' {.-in.  ducts  in  some  sections  of  the 
subway.  The  subway  was  built,  as  illustrated  in  Figs.  47 
and  48,  by  setting  up  the  ducts  in  each  section  with  wood- 
en-end templates  made  from  the  cross-section  details,  after 
which  the  outer  form  walls  were  built  and  the  whole  was 
flushed  with  grout.  In  some  cases  access  to  manholes  is 
bad  from  the  side,  in  others  through  the  covers,  which  in 
all  cases  are  of  flat  steel  reinforced. 

Conduits  to  the  riser  chases  are  brought  down  to  the 
manholes  and  built  into  the  side  walls,  as  shown  in  Fig. 
47.  which  is  a  view  of  the  site  of  manhole  No.  6  (see  Fig. 
9)  before  the  side  walls  were  built.  Fig.  50  shows  this 
same  manhole  completed.  The  sheet-metal  box  appear- 
ing in  this  cut  contains  the  Public  Service  lines  passing 
through  this  particular  manhole.  Cables  are  racked  in  all 
manholes  in' the  manner  indicated. 

The  conduit  extensions  from  manhole  No.  12  to  the  Pub- 
lic Service  switchboard  are  shown  in  Fig.  49.  This  board, 
which   is  shown   in    Fig.    ;i,   is  believed   to  be   one   of   the 


Fig.    50 — Manhole    No.    6.      Completed. 

sidewalk,  and  a  motur-service  section  controlling  elevators, 
fans  and  other  machinery. 

VERTICAL  CII.\SES. 

There  are  five  vertical  riser  chases  in  the  new  building, 
two  in  the  Public  Service  portion  and  three  in  the  Pru- 
dential portion.  These  chases  were  originally  intended  to 
be  open  chases  with  grille  i)latforms  on  each  floor  level, 
access  to  the  shafts  being  obtained  through  doors  on  each 
floor.  However,  final  space  conditions  did  not  permit  such 
an  ideal  arrangement  and  the  grilles  were  not  used,  access 
to  the  shafts  being  obtained  through  manholes  in  the 
panelboards  with  the  single  exception  of  shaft  C,  where  a 
door  was  used. 

The  general  diagrammatic  arrangement  of  the  riser  sys- 
tem is  indicated  in  Figs.  53  and  54.  The  former  shows  the 
three  shafts  in  the  Prudential  portion  and  also  indicates 
the  connections  to  the  second  and  third  floors  occupied  by 
the  Public  Service  Corporation.  The  latter  shows  the  two 
shafts  in  the  Public  Service  portion.  The  riser  system  is 
in  each  case  divided  into  three  sections  for  general  light- 
ing, hall  lighting  and  night  lighting.  The  feeders  for  gen- 
eral lighting  usually  run  to  two  or  three  floors,  the  feeders 
terminating  at  one  panel,  the  other  panels  fed  by  this 
feeder  being  connected  to  the  feeder  terminal  by  loop 
mains  of  the  same   size  as  the   feeder.     This  arrangement 


Fig.    49 — Manhole    Under    Switchboard    No.    2. 

handsomest  switchboards  ever  built,  the  marble  being  white 
Vermont  statuary  with  a  finish  identical  with  that  used  on 
the  control  board  in  the  Prudential  plant.  The  board 
stands  in  the  Public  Service  Corporation's  display-room 
and   forms   a   part   of  the  permanent  electrical   exposition 


Fig.    51  — Switchboard    No.    2. 

avoids  the  use  of   feeder  fuses  except   at  the   sub-switch- 
boards. 

The  hall  and  night  feeders  run  to  the  lowest  panel  in 
the  riser  and  loop  through  from  panel  to  panel,  one-size 
conductor   being   used    throughout    to   avoid    fuses    in    the 
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panels.     All  hall  ami  nij^lit  lamps  in  each  system  are  thus  are    rim    from   sub-switchhoards   to   panels   in   the   elevator 

fed  with  energy  from  the  main  centers  of  ilistrihnlion  inde-  machinery  rooms,  to  which  are  connected  all  lamps  used  in 

pemlently    of    all    other    lijjhts    and    are    controlled    at    the  connection  with  the  elevators. 

main   switchhoards.  The   panelboards   for   liRhtinp   service   are   generally   di- 
Ccrtain   subsidiary   risers   for   small  portable  motors  are  vided  into  three  separately  fed  sections 'for  general  lamps, 
run   from  the  sub-switchboards  up  several  of  the  columns  hall  lamps  and  niglit  lamps,  marked  G,  H  and  N  respect- 
on   th(-   .inter   walls   through   small   cut-out   boxes  on   each  ively  on  the  riser  diagrams. 


t  Cellar    r. 


Fig.  54 — Riser  Diagram.     Shafts   D  and   E,   Public  Service   Portion. 


floor  so  that  connections  may  be  made  as  desired  to  win- 
dow fans,  etc.,  without  going  back  to  the  panelboards. 
Other  independent  motor-service  risers  are  run  from  the 
sub-switchboards  to  motor  panels  and  motors  in  several 
departments  where  -such  machines  are  used.  Feeders  to 
the  elevator  panels  in  the  Public  Service  portion  are  run 
directly  to  the  main  service  board.     Independent   feeders 


In  the  Prudential  portion  the  panels,  being  designed  to 
meet  the  maximum  condition  as  explained  above,  are  in, 
some  cases  quite  large,  as  many  as  sixty-six  branch-circuit 
switches  being  provided  in  the  general  section  alone.  The 
boxes  to  contain  these  panels,  together  with  the  low  ex- 
tension compartment,  were  generally  constructed  of  sheet 
steel  3/16  in.  thick  reinforced  with  angle-iron  frames  and 
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corners  and  corner  gusset  plates.  The  boxes  extend  down 
to  the  steelwork  framing  of  the  shafts  so  that  the  distribut- 
ing conduits  can  be  brought  into  the  face  of  the  box  with- 
out turning  up.  This  arrangement  provides  a  pull-space  in 
the  lower  part  of  the  box  which  can  be  exposed  by  remov- 
ing the  lower  portion  of  the  trim  and  the  steel  plate  be- 


Figs   55   and   56 — Panelboard    Boxes. 

hind  it.     The  face  of  the  box  is  punched  to   template   for 
the  entering  branch  conduits. 

The  central  porticii  of  each  compartment  behind  each 
panel  slab  is  removable  from  the  shaft  side  and  the  slabs 
are  supported  4  in.  clear  of  the  back  of  the  box  by  cast- 
iron  adjustable  supports.  By  this  arrangement  it  was  pos- 
sible to  run  branch  circuits  behind  the  slabs  and  thus  re- 
duce the  width  of  the  gutters  since  the  dimension  across 
the  box   was  generally  determined  V)y   building  conditions. 


Fig.   57 — Panelboard    and    Main-Floor   Junction. 

This  added  depth  of  the  box  also  caused  it  to  project  suf- 
ficiently back  of  the  framing  beam  so  that  the  riser  con- 
duits could  enter  the  box  bottom  without  bends  or  short  off- 
sets— a  necessary  precaution  in  view  of  the  size  of  the 
feeder  conductors  and  the  difiiculty  of  bending  them  in  the 
confined  box  space. 

The  opening  for  the  box  in  the  shaft  furring  is  framed 


by  2.5-in.  by  2.5-in.  angles,  the  uprights  extending  from 
floor  beam  to  floor  beam  so  that  each  box  is  supported  inde- 
pendently of  the  4-in.  terra-cotta  blocks. 

In  iMg.  55  is  shown  one  of  the  panel  boxes  set  up  in  its 
frame  before  the  shaft  was  walled  in.  This  cut  also  shows 
the  method  of  running  the  branch  conduits  into  the  face  of 
the  box  bottom.  In  Fig.  56  is  shown  a  box  after  the  floor 
fdl  has  been  put  down.  This  cut  also  shows  the  removable 
ba.sc  plate  and  a  manhole  opening  through  the  box  into  the 
shaft.  A  box  with  panels  mounted  and  wired  is  shown  in 
l-"ig.  57.  These  panels  were  built  by  the  General  I-:iectric 
Company. 

In  some  cases  in  assembly-rooms  and  dining-rooms,  etc., 
it  was  desirable  to  provide  for  the  remote  control  of  panels 
so  that  the  lamps  could  be  operated  together  or  in  groups 
from  single  push-button  switches. 


ARTIFICIAL    POWER-TRANSMISSION    LINE. 


Description    of    Constructive    Details    and     Results 

of    Tests    of    a    1500-Mile    Single-Phase 

Artificial  Transmission  Line  Built 

for  Experimental  Purposes. 


By  a.  E.  Ken  nelly  and  H.  Tabossi. 

ARTIFICIAL  lines  for  telegraphy  have  been  used  for 
many  years.'  Artificial  aerial  lines  for  telephony 
have  also  been  in  use  for  some  time.^  Artificial 
aerial  lines  for  power  transmission  have,  however,  only 
recently  come  into  use.^ 

It  is  intended  in  what  follows  to  offer  a  description  of  a 
2400-km  (1500-mile),  single-phase,  or  8oo-km  (500-mile), 
three-phase,  artificial  transmission  line,  constructed  after 
many  experimental  trials,  and  now  installed  as  permanent 
laboratory  equipment  in  the  Graduate  School  of  Applied 
Science  at  Harvard  University. 

Artificial  lines  may  be  divided  into  two  classes,  namely, 
(i)  smooth  artificial  lines  and  (2)  lumpy  artificial  lines. 
In  smooth  artificial  lines  the  linear  constants  are  uniformly 
distributed,''  whereas  in  lumpy  artificial  lines  the  linear 
constants  are  inserted  altejnately  in  lumps.  Smooth  artifi- 
cial lines  have  the  advantage  that  they  behave  without 
change  of  electrical  dimensions  to  all  frequencies  alike 
within  a  reasonable  range;  so  that  surges  and  transient 
disturbances  may  be  oscillographed  on  them  in  essentially 
the  same  manner  as  they  might  occur  on  actual  lines.  On 
the  other  hand,  lumpy  artificial  lines  virtually  change  their 
electrical  dimensions  or  linear  constants  with  different  im- 
pressed frequencies,  so  that  they  are  not  well  adapted  for 
the  study  of  free  oscillations  and  require  to  have  their  elec- 
trical dimensions  corrected  for  changes  of  frequency  be- 
yond a  certain  range.  From  a  mechanically  constructive 
point  of  view,  however,  a  smooth  artificial  line  is  much 
more  difficult  to  make,  and  to  maintain  in  good  operative 
condition,  than  a  lumpy  artificial  line.  It  is  very  difficult 
to  maintain  the  insulation  of  a  smooth  artificial  line  with 
distributed  capacity,  owing  to  the  large  active  condenser 
surface  included  within  each  coil  of  inductance.  Moreover, 
changes  of  temperature  are  apt  to  disturb  the  linear  con- 
stants of  a  smooth  line  more  than  those  of  a  lumpy  line. 
Consequently,  while  a  smooth  line  is  electrically  preferably, 
a  lumpy  line  is  mechanically  much  to  be  preferred. 

'C.  F.  Varley,  British  Patent  3453  of  1862,  and  J.  H.  Steams,  U.  .S.  Pat- 
ent  for  durlex  telee:raphy  of   1872. 

-M.  I.  Pupin,  "Pronaifation  of  Lone  F.lectrical  Waves,"  Trans.  A»i. 
Inst.   El.   r.ngrs..   March, '^l 890,   Vol.    XVI,   pp.   93-142. 

'J.  II.  runninifhani.  "Design,  Construction  and  Test  of  an  .'\rtificial 
Tr.insniission  Line."  Proc.  Am.  lust.  LI.  Etifjrs..  Tan.,  1911,  Vol.  XXX. 
Xo.  1,  pp.  87-93.  This  is  dcscrihcd  ns  a  sinootli  or  disirihiited-capacitv,  sin- 
Sile-pliase  line  of  130  miles  (209  km">  equivalent  length  of  No.  1  li.  &  .'^. 
gage  copper  wire.     R  =  93.6  ohnir.,   L  r:=  0.394  h.    G  =  1.135  /xf. 

*.\.  and  J.  Muirhead's  artificial  submarine  cable  (British  patent  of  1375). 
formed  of  gridiron  plates  of  tinfoil  in  paraffin-paper  condensers,  is  a  tvrcil 
smooth    artificial    line   of   uniforn'.Iy   distributed    resistance   and   capacitance. 
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The  artificial  line  licit-  lU'scribcti  is  of  tlic  liiiiipy  type, 
in  sections  dosijjnccl  to  represent  80  km  (49.7  miles)  each 
of  No.  000  A.  \V.  Ci.  aluminum  stranded  conductors,  of 
over-strand  diamotcT  i.ii>5  cm  (0.47  in.),  suspciulcd  parallel 
to  each  other,  on  towers  or  jioles.  at  an  iiiteraxial  distance 
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Fig.    1 — Diagram    of    Connections    of    Artificial    Line. 

apart  of  230  cm   (90.5  in.).      The  normal  linear  constants 
of  such  a  line,  at  low  frequencies,  are  given  in  Table  I. 

TYPE    OF    LINE    SECTION. 

Lumpy  artificial-line  sections  are  of  two  types,  namely, 
(i)  T-sections  and  (2)  u-sections.  A  line  of  T-sections — 
i.  e.,  a  T-line — has  each  section  in  the  form  of  a  T,  with  its 
leak  or  condenser  applied  in  the  middle  of  the  line  element. 
A  TV-line  has  each  section  in  the  form  of  a  u,  with  a  leak  or 
condenser  applied  at  each  end  of  the  line  element.  A  com- 
plete T-line  necessarily  presents  a  half  element  of  line  at 
each  end,  whereas  a  complete  w-line  necessarily  presents  a 
half  leak,  or  half  condenser,  at  each  end.  An  artificial  line 
may,  therefore,  be  changed  from  a  T-line  to  a  u-line,  or 
conversely,  by  a  change  in  the  terminal  elements  only.  As 
originally  constructed,  the  line  here  described  was  a  T-line, 
but  a  change  in  this  respect  was  found  to  be  convenient, 
and  it  is  now  a  u-line,  as  indicated  in  the  diagram  of  con- 
nections (Fig.  i),  where  each  coil,  /,  /,  I,  represents  the 
combined  resistance  and  inductance  of  80  km  (49.7  miles) 
of  wire  line,  and  each  condenser,  c,  c,  c,  the  capacity  of 
80  km  (49.7  miles)  of  wire  line;  except  the  end  condensers 
c/2,  which  are  of  half  size,  or  have  only  the  capacity  of 
40  km  (24.9  miles)  of  wire  line. 

CONNECTION    OF  LINE. 

It  will  be  seen  in  Fig.  i  that  each  of  the  three  lines  AB, 
CD,  EF  includes  ten  coils  and  ten  equivalent  full  con- 
densers, there  being  nine  full  condensers  and  two  terminal 
half  condensers  in  each  row.  All  three  lines  are  supplied 
by  one  and  the  same  ground-wire  GG.     Each  of  the  three 
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ht'iomes  a  tline  pliase  line  of  800  km  (497  miles)  in  nominal 
length.  By  connecting  up  any  pair,  such  as  AB  and  CIJ, 
leaving  the  ground  wire  G"  as  an  unattached  neutral,  the 
system  becomes  a  single-phase  line  of  800  loop-km  (497 
loop-miles)  in  nominal  length.  A  single  plug  piece  in  each 
line  section,  not  shown  in  the  diagram  of  h'ig.  i,  enables 
the  line  to  he  opened  at  any  section  junction,  so  as  to  reduce 
I  he  nominal  line  length  at  will  by  steps  oi  80  km. 

CONSTRUCTION    OF    COILS. 

It  is  manifestly  desirable  that  the  inductance  coils  form- 
ing the  line  sections  should  have  as  little  mutual  inductive 
action  as  possible.  That  is,  they  should  have  the  required 
amounts  of  self-inductance,  but  no  mutual  inductance,  if 
possible.  Closed  circular  solenoids,  or  anchor-ring  coils,  if 
properly  wound,  would  have  no  external  magnetic  field  and 
therefore  would  be  devoid  of  mutual  inductive  action  ;  but, 
for  mechanical  reasons,  it  is  not  convenient  to  adopt  the 
anchor-ring  form.  A  square-frame  form  was  adopted  as 
being  a  suitable  compromise  between  a  mechanical  con- 
struction easy  to  wind  and  a  magnetic  circuit  of  the  closed 
type.  The  outline  dimensions  of  the  coils  are  given,  in 
millimeters,  in  Fig.  2.  It  will  be  seen  that  each  wooden 
frame  coil,  or  main  coil,  comprises  four  symmetrical  straight 
coils.  The  base  diameter  of  each  component  coil  is  55  mm 
(2.16  in.)  and  the  interfiange  length  200  mm  (7.88  in.). 
Each  component  coil  is  wound  with  1190  turns  of  double- 
cotton-covered  copper  wire.  No.  19  A.  W.  G.  of  bare  diam- 
eter 0.915  mm  (0.036  in.)  and  covered  diameter  1.14  mm 
(0.045  in.),  occupying  approximately  seven  layers  of  170 
turns  each.    The  external  winding  diameter  is  about  73  mm 


Fig.  2 — Outline   Sketch  of  One   CoiL      Dimensions   in   Millimeters. 

lines  thus  nominally^  represents  800  wire-km.  (497  wire- 
miles)  of  line.  By  connecting  them  in  a  single  series,  such 
as  AB-DC-EF,  the  total  nominal  line  length  becomes  2400 
wire-km  (1491  wire-miles).  By  connecting  the  three  lines 
AB,  CD,  EF  in  star,  with  G  as  common  neutral,  the  system 

*A  nominal  length  is  a  length  uncorrected  for  the  himpiness  of  the  line. 
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Fig.  3 — Plan   and  Side   Elevation   of  Artificial-Line  Colls. 

(2.87  in.).  After  each  component  coil  was  wound  it  was 
immersed  in  molten  parafifin  wax,  in  order  to  drive  out 
moisture  and  preserve  the  insulation  of  the  winding.  Four 
component  coils  were  then  assembled  together  into  a  square 
frame,  being  fastened  by  a  single  stout  countersunk  brass 
screw  S,  S  at  each  corner.  Each  frame  or  main  coil,  un- 
wound, weighs  2.8  kg  (6.13  lb.)  and  contains  5.6  kg 
(12.35  lb.)  of  insulated  wire,  or  weighs,  when  wound,  8.4  kg 
(18.5  lb.)  in  all.  The  total  weight  of  insulated  copper  wire 
in  the  entire  triple-line  system  is  approximately  168  kg 
(370  lb.).  The  average  resistance  of  each  coil  is  22.2  ohms 
at  o  deg.  C,  23.6  ohms  at  15  deg.  C.  and  24.6  ohms  at 
25  deg.  C,  making  the  total  line  resistance  AB,  CD  or  EF 
(Fig.  l)  as  222,  236  and  246  ohms,  at  these  three  tempera- 
tures respectively,  and  the  nominal  linear  resistance  at 
0  deg.  C.  0.278  ohm  per  wire-km  (0.446  ohm  per  wire-mile), 
at  15  deg.  C.  0.295  ohm  per  wire-km  (0.475  ohm  per  wire- 
mile),  and  at  25  deg.  C.  0.308  ohm  per  wire-km  (0.495  ohm 
per  wire-mile). 

The  average  inductance  of  each  main  coil,  with  its  wooden 
core  and  frame,  is  approximately  90  millihenrys,  making  the 
total  inductance  of  each  of  the  three  lines  AB,  CD  or  EF 
(Fig.  i)  0.90  henry.  This  represents  a  nominal  linear  in- 
ductance of  1. 13  millihenrys  per  wire-km  (1.82  millihenrys 
per  wire-mile). 

ARRANGEMENT   OF  COILS. 

Owing  to  the  plan  of  constructing  the  coils  in  the  form 
of  squared  anchor  rings,  their  external  magnetic  flux  is 
relatively  feeble.  Nevertheless,  in  order  to  minimize  the 
mutual  inductive  action  of  adjacent  coils,  those  of  each 
line  are  mounted,  on  a  shelf,  in  vertical  planes  alternately 
perpendicular  to  one  another.  That  is,  the  even-numbered 
main  coils  are  parallel  and  likewise  the  odd-numbered  coils, 
but  the  even  numbers  are  all  perpendicular  to  the  odd  num- 
bers, as  indicated  in  Fig.  3,  which  shows  in  plan  and  in  side 
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elevation  the  spacing  and  connection  of  the  ten  main  coils 
forming  one  of  the  three  main  lines.  In  this  way  the 
assemblage  of  coils  in  the  system  is  made  more  compact, 
while  the  mutual  inductive  disturbance  at  ordinary  fre- 
quencies becomes  negligible.  A  picture  of  the  entire  set  of 
three  lines,  in  a  sliding  glass-door  case,  is  shown  in  l'"ig.  4. 

TABLE    I. — NORMAL    LINEAR    CONSTANTS    OF    ARTIFICIAL    LINE 
AT  LOW  FREgUENCIES. 


Per  Wire- 
Km. 


Linear  resistance: 

AtOdeg.  C.  (32deg.  Fahr.),  ohm. .  0.304 

At  15  deg.  C.  (59  deg.  Fahr.),  ohm.  0.322 

At  25  deg.  C.  (77  deg.  Fahr.),  ohm.  0.334 


Linear  inductance  (/),  millihenrys.  .  . 

Linear  capacitance    (c),   millimicro- 
farads 

Linear  leakance  (g),  mho 


1.24 


Per  Wire- 
Mile. 


0.489 
0.518 
0.537 

1.995 


Per      I      Per 
Loop-        Loop- 
Km.     I     Mile. 


0.608 
0.644 
0.668 

2.48 
4.66 


0.978 
1.036 
1.094 

3.99 


CONDENSERS. 

The  condensers  are  composed  of  tinfoil  and  paraffin  paper 
and  have  been  obtained  from  several  manufacturers  at  dif- 
ferent times.  Each  full  condenser  averages  0.75  microfarad, 
or  9.375  millimicrofarads  per  wire-km  (15.1  millimicro- 
farads  per  wire-mile).  Each  condenser  is  set  in  a  tinned 
iron  box  20  cm  by  5.6  cm  wide  by  14.2  cm  high  (7.9  in.  by 
2.2  in.  wide  by  5.6  in.  high),  the  space  between  the  box  and 
the  condenser  being  filled  up  with  paraffin  wax.  These  con- 
densers have  a  small  but  definite  power  loss  at  a  given  volt- 
age and  frequency,  corresponding  to  a  certain  small  nominal 
linear  leakance  in  the  line. 

NOMINAL  LINEAR  CONSTANTS  OF  THE  CONSTRUCTED  ARTIFICIAL 

LINE. 

The  nominal  average  linear  constants  of  the  line  are  given 
in  Table  II. 

The  correction  factor  of  the  line-angle  subtended  by  a 
half  section  is  known  to  be  6/sinh  6,  where  6  is  the  apparent 
hyperbolic  angle  subtended  by  the  half  section.*  The  cor- 
rection factor  in  this  case  becomes  0.07  per  cent  for  the 
frequency  of  60  cycles;  or  the  actual  hyperbolic  angle  sub- 
tended by  the  section  is  greater  than  the  nominal  hyperbolic 


Fig. 


ace    View   of    Complete    Artificial    Line    and    Auxiliary 
Apparatus. 


angle  by  this  negligibly  small  amount.     In  other  words,  the 
lumpy  artificial  line  behaves,  for  all  practical  purposes,  like 

•"Artificial  Lines  for  Continuous  Currents  in  the  Steady  State,"  by 
A.  E.  Kennelly,  Proc.  Am.  Ac.  of  Arts  and  Sc,  \'ol.  XLIV,  No.  4,  pp. 
97-130,  Aug.  26,  1908,  and  "The  Application  of  Hyperbolic  Functions  to 
Electrical  Engineering  Problems,"  by  A.  E.  Kennelly,  The  U niversitv  of 
London  Press,    1911,   Chapter   III. 


its  corresponding  nominal  smooth  line,  in  the  steady  alter- 
nating-current state,  at  this  frequency.  As  the  frequency  is 
increased  the  correcting-factor  increases  and  cannot  be  neg- 
lected, with  this  line,  at  frequencies  higher  than  200  cycles. 

METHOD   OF   TESTING  THE   ARTIFICIAL    LINE. 

The  ordinary  method  of  testing  a   given    length   of   the 


Miles 

150  2U0  2S0 


XO  3S0 


0  so  lUU  J 10  320  400  430 

Distance  from  senditig  end  — km. 
Fig.   5 — Voltage   Along   the   Artificial   T-Llne   at  60  Cycles. 

artificial  line  has  been  to  apply  at  the  generating  end  a 
measured  emf,  as  nearly  sinusoidal  as  possible,  and  at  a 
carefully  measured  frequency,  while  an  assigned  load  is 
applied  at  the  receiving  end  of  the  line  under  test.  The 
potential  difference  to  the  ground  wire  GG  (Fig.  i)  was 
then  measured  at  different  points  along  the  line  by  means 
of  a  Kelvin  electrostatic  voltmeter.  The  condensers  have 
all  been  tested  for  dielectric  strength  up  to  500  volts 
(root  mean  square)  ;  but  care  has  to  be  taken  that  this  poten- 
tial difference  is  not  exceeded,  since,  at  a  frequency  of  about 
330  cycles,  a  resonant  rise  of  voltage  of  over  tenfold  was 
observed  on  this  line.  The  current  strengths  at  successive 
junction  points  along  the  line  are  also  observed  when  in- 
serting a  split-plug  connector  into  the  junction  plug  pieces, 

TABLE   II. — NOMINAL  LINEAR   CONSTANTS  OF  ARTIFICIAL  LINE. 


Linear  resistance: 
At  0  deg.  C,  ohm.. . 
At  15  deg.  C,  ohm. 
At  25  deg.  C,  ohm.. 


Linear  inductance  (/),  millihenrys 

Linear  capacitance  (c),  millimicrofarads 
Linear  leakance  (g),  micromho 


Per  Wire- 
Km. 


0.278 
0.295 
0.308 

1.13 

9.38 

0.15 


Per  Wire- 
Mile. 


0.445 
0.473 
0.495 

1.82 

15.1 

0.24 


Linear  hyperbolic  angle  =  0.001 36  /71  .5  deg.  hyp.  per  km. 

=  0.00218  /71.5  deg.  hyp.  per  mile. 
Nominal  hyperbolic  angle  subtended  by  one  section  of  artificial  hne  at  60 
cycles  =  0.108  /71  .5  deg.  hyp. 

Nominal  hyperbolic  angle  subtended  by  one-half  section  of  artificial  line 
at  60  cycles  =  0 .  05 4  771  .5  deg.  hyp. 

Correetion  factor  for  lumpiness  at   60  cycles=  1 .0007  \  0.03  deg. 

which  are  visible  in  the  illustration,  Fig.  4.  The  series  of 
observations  thus  obtained  are  then  readily  capable  of  being 
checked  by  computation.  An  example  of  the  results  of  such 
a  series  of  observations  is  presented  in  Fig.  5,  over  a  single- 
phase  T-line  of  nine  sections,  representing  720  km  (447 
miles),  at  the  frequency  of  60  cycles,  with  the  distant  end  of 
the  line  free.  The  broken  curve  represents  the  observed 
potential  difference  along  the  line  at  successive  section  junc- 
tions, while  the  unbroken  curve  represents  the  graph  of  the 
corresponding  computed  values.  It  will  be  seen  that  the  two 
curves  agree  satisfactorily,  and  that  the  voltage  at  the  dis- 
tant free  end  of  the  line  was  about  48  per  cent  in  excess  of 
that  at  the  generator  end,  representing  a  Ferranti-effect 
multiplier  of  1.48.  Great  care  must  be  exercised  in  keeping 
the  frequency  constant  and  the  impressed  emf  wave  pure, 
in  order  to  obtain  consistent  series  of  such  observations. 

In  general,  the  various  tests  thus  far  made  with  the  line 
have  demonstrated  the  reliability  of  the  hyperbolic  theory 
of  artificial  lines. 
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ELECTRIC   POWER  FOR  WOODWORKING. 


The  l.miisvillc  l.i^htinjx  CDinpany  is  cultivating  the  ex- 
tensive woodworkiiiij  interests  in  Louisville,  Ky.  Re- 
cently it  installed  a  motor  ecjuipnient  for  the  Norman 
Woodworking;;  Company,  each  machine  hcing  operated  by 
an  individual  motor.  The  woodworking  plant  of  the  Nor- 
man company  is  arranged  in  units,  each  unit  consisting 
of  a  re-saw,  a  planer  and  an  edger.  Through  tliis  method 
the  greatest  possible  out|)ut  is  gained  with  a  minimuni 
amount  of  labor  expended  in  handling  materials. 

A  planer,  a  re-saw  and  an  edger  are  placed  in  a  straight 
line,  and  consequently  practically  no  re-handling  of  ma- 
terial from  one  step  of  manufacture  to  the  other  is  neces- 
sary. Thus  far  the  mill  has  paid  the  electric-power  bill 
witli  tiic  proceeds  from  the  sale  of  the  plant's  waste.  This 
fact  CMistitutcs  a  prime  feature  in  the  advantages  of  elec- 
tric drive  for  a  woodworking  factory;  and,  inasmuch  as 
the  Norman  cost  of  operation  is  in  direct  proportion  to  the 
output,  the  balance  of  power  cost  with  returns  from  the 
sale  of  waste  promises  to  be  maintained  constantly. 


ELECTRICAL   WIRING    AND    THE    CONTRACTOR. 


Electric  wiring  construction  aggregating  in  value  $10,- 
000,000  is  done  each  year  in  the  United  States,  according 
to  Mr.  J.  T.  Marron,  Rock  Island,  111.,  who  discussed  the 
status  of  the  contractor  in  the  electrical  industry  in  an  ad- 
dress before  the  Electrical  Contractors'  Association  of  Il- 
linois at  Chicago  on  Feb.  3.  Of  this  $10,000,000  worth  of 
construction,  about  $2,000,000  is  done  by  curbstone  wire- 
men,  $1,500,000  by  the  owners  themselves,  and  the  rest 
by  the  established  professional  electrical  contractors.  Even 
half  of  this  last  work,  insisted  Mr.  Marron,  the  contractors 
carry  out  at  a  price  below  the  cost,  when  the  items  of  labor 
and  legitimate  overhead  expense  are  figured  in.  Thus  70 
per  cent  of  the  electrical  work  done  in  this  country  each 
year  is  w?thout  profit  to  the  contractor,  declared  the  speaker. 

Most  electrical  contractors,  having  risen  from  the  ranks 
of  the  wiremen,  lack  business  education  and  experience  and 
do  not  understand  how  to  compute  the  cost  of  carrying  on 
their  businesses.  The  result  of  this  is  seen  in  the  small 
attraction  electrical  contracting  offers  to  business  men  from 
other  fields,  as  well  as  in  the  great  number  of  failures 
among  electrical  contracting  firms.  No  less  than  65  per 
cent  of  such  firms  in  business  during  the  last  twenty  years 
ultimately  wound  up  in  disaster.  These  contractors  lacked 
a  realization  of  the  heavy  cost  of  running  their  businesses. 
For  example,  the  "overhead"  in  a  wiring  business  of  $10,000 
a  year  has  been  found  to  amount  to  40  per  cent ;  $20,000,  28 
per  cent;  $30,000,  23  per  cent;  $50,000,  22  per  cent;  $75.- 
000,  20  per  cent,  and  $100,000,  17  per  cent. 


CO-OPERATING  WITH  MUNICIPALITIES. 


Addressing  the  Grand  Forks  (N.  D.)  Commercial  Club 
recently  Mr.  R.  G.  Hunt,  assistant  to  Vice-president  Huey, 
of  H.  M.  Byllesby  &  Company,  voiced  the  modern  spirit  of 
co-operation  between  municipalities  and  public-service  cor- 
porations. The  Red  River  Power  Company,  of  Grand 
Forks,  is  one  of  the  Byllesby  properties,  and  Mr.  Hunt 
dwelt  on  the  attitude  of  the  public  toward  utility  com- 
panies.   In  the  course  of  his  speech  he  said : 

"We  saw  the  need  of  a  broad  and  liberal  policy  if  we 


were  to  grow  and  succeed.  It  is  neerllcss  for  me  to  tell  you 
of  our  lively  interest  in  this  community  anrl  every  other 
where  our  interests  lie.  We  offer  you  freely  our  brains, 
our  nuKscle  and  our  financial  assistance  toward  the  greatest 
Ijossible  development  of  this  your  city  and  ours.  We  have 
a  pardonable,  selfish  interest  in  hoping  for  the  sale  of  more 
electricity  and  more  gas  than  we  now  sell,  just  as  you  hope 
to  sell  more  groceries,  more  dry  goods,  more  tobacco  and 
more  furniture.  Our  dream  is  to  sell  every  unit  of  power 
and  every  candle-power  of  light  used  in  this  city.  Pro- 
duced under  one  roof  it  can  be  made  cheaper  and  sold 
cheaper  than  under  a  hundred  roofs.  You  have  the  same 
dream  to  produce  more  and  sell  more.  The  shortest  path 
to  a  realization  of  your  dream  and  ours  is  co-operation,  for- 
getting petty  jealousies  and  personal  enmities,  all  uniting  in 
purpose  and  combining  our  efforts  toward  a  greater  and 
better  city,  countenancing  nothing  that  disrupts  and  foster- 
ing the  spirit  that  builds  empires."' 


THE  LIGHT  THAT  FAILED. 


Like  vanquished  soldiers  fallen  before  the  victorious 
army  of  electrical  progress,  the  gasoline  lighting  installa- 
tions at  Fargo,  N.  D.,  are  one  by  one  being  supplanted  by 


Dismantled     Gasoline     Lighting     Plant. 

tungsten  lamps  in  the  campaign  now  being  waged  by  the 
Consumers'  Power  Company  against  competitive  illumi- 
nants.  The  collection  of  tin  cans  and  speaking  tubes  shown 
in  the  accompanying  illustration  represents  all  that  is  left  of 
the  gasoline  lighting  plant  which  formerly  illuminated  the 
Coleman  Toggery  Shop  at  Fargo.  There  were  seven  single- 
burner  fixtures,  but  these  have  now  been  replaced  by 
modern,  safe  and  sanitary  illumination  furnished  by  five 
loo-watt  tungsten  lamps.  The  customer,  of  course,  is  well 
pleased  with  the  change. 


THE  ELECTRIC  VEHICLE  IN  DENVER. 


The  Denver  Gas  &  Electric  Company  has  begun  the  pub- 
lication of  a  handsome  monthly  periodical  called  The  Elec- 
tric Vehicle,  the  first  number  of  which  is  dated  January. 
This   issue   contains   an   account   in   detail   of  the   electric- 
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vehicle  service  of  the  Denver  Gas  &  Electric  Company, 
which  purchased  its  first  electric  truck  three  years  ago  and 
has  now  twelve  trucks  in  use.  In  changing  from  horse  to 
electric  service  it  was  found  that  the  drivers  could  take 
charge  of  an  electric  truck  after  only  a  few  days'  instruc- 
tion. The  vehicles  now  in  service  include  four  3J^-ton 
trucks,  one  2-ton  truck,  four  looo-lb.  trucks  and  three  700-lb. 
trucks.  The  company  contemplates  ordering  two  additional 
trucks  ill  the  immediate  future,  and  possibly  other  additions 
will  also  soon  be  made. 

Tables  are  given  of  the  relative  cost  of  horse  and  electric 
traction,  based  upon  the  experience  of  the  company.  A 
comparison  between  the  operating  cost  of  a  looo-lb.  truck 
and  a  one-horse  wagon  employed  in  the  same  service  shows 
a  total  cost  for  the  former  of  $105.07  per  month  and  for  the 
latter  of  $94.16,  but  the  electric  truck  accomplished  70  per 
cent  more  work.  In  another  case  the  total  cost  per  month 
of  operating  a  lOOO-lb.  electric  truck  was  $216.30,  and  that 
of  a  one-horse  wagon  in  the  same  service  $213.75,  in  each 
case  the  wages  of  two  men  engaged  in  meter  work  being 
included.  While  the  figures  show  1%  per  cent  increase  in 
cost  of  operation  for  the  electric  truck,  the  latter  did  21.9 
per  cent  more  work.  In  delivering  coke  the  saving  by 
using  electric  trucks  is  at  present  40  per  cent  over  horses, 
and  this  saving,  it  is  stated,  will  be  materially  increased  by 
the  use  of  electric  trucks  having  a  carrying  capacity  of 
2  tons  for  the  delivery  of  i-ton  and  2-ton  orders.  On  the 
basis  of  a  delivery  of  3600  tons  per  year,  two  3-ton  ma- 
chines showed  a  saving  of  $3,240  annually  over  horse  haul- 
age. Among  the  incidental  advantages  of  electric  over 
horse  traction  has  been  that  the  former  enabled  the  com- 
pany to  centralize  its  hauling  equipment  and  very  largely 
decrease  its  fire  risk. 


RATE  WAR  IN  LOUISVILLE. 


A  rate  war  has  been  declared  between  the  two  leading 
electric  companies  of  Louisville,  Ky.,  the  Louisville  Light- 
ing Company  and  the  Kentucky  Electric  Company.  At  a 
joint  meeting  of  the  directors  of  the  Louisville  Lighting 
Company  and  the  Louisville  Gas  Company  some  days  ago 
it  was  decided  to  lower  the  electrical  rates  of  the  company 
from  10  cents  to  8  cents  per  kw-hr.,  the  reduction  being 
applicable  only  in  the  residential  districts  of  Louisville. 
The  vote  in  favor  of  the  move  to  cut  rates  was  unaliimous 
at  the  joint  session  of  the  directors. 

The  reduction  of  2  cents  per  kw-hr.  will  mean  a  saving 
of  at  least  $29,000  to  the  present  customers  of  the  lighting 
company.  The  earnings  of  the  company  last  year  approxi- 
mated $146,000,  and  the  cut  reduces  this  figure  20  per  cent. 

"The  merger  which  has  been  pending  in  Louisville  elec- 
trical circles  for  the  past  two  years  was  quashed  perma- 
nently last  week  when  our  directors  voted  a  reduction  in 
rates  and  now  it  is  a  question  of  war  with  competitors," 
said  A.  T.  MacDonald,  general  sales  manager  of  the  Louis- 
ville Lighting  Company.  "We  are  satisfied  in  our  stand 
and  while  there  are  debatable  points  in  the  conflict  the  case 
is  being  put  before  the  public  for  its  decision  through  the 
medium   of   newspaper  advertisements." 

The  Kentucky  Electric  Company  is  outlining  its  argu- 
ments in  the  newspapers,  and  the  following  is  an  extract 
from  one  of  its  advertisements,  which  appears  under  the 
head  "The  Public  Won't  Be  Fooled" : 

"The  Kentucky  Electric  Company  has  forced  the  Louis- 
ville Lighting  Company  to  creep  a  little  farther  out  of  its 
shell  of  high  rates  for  electricity,  but  it  must  come  clear 
out  in  the  open  space  of  modern  rates  to  be  able  to  get  a 
glimpse  of  the  Kentucky  Electric  Company  passing  under 
the  wire  of  public  approval. 

"The  'old'  company  announces  from  Feb.  i,  1912,  a  re- 
duction in  the  price  of  lighting  energy  from  10  cents  net 
per  kw-hr.  to  80  cents  net.     The  'new'  company — the  Ken- 


tucky Electric — has  had  in  effect  since  Feb.  i,  1908,  the  day 
it  began  soliciting  business  for  the  inaugural  operation  of 
its  plant,  seven  months  later,  a  rate  far  below  8  cents  per 
kw-hr.  This  'Ky-El-Co'  rate  was  a  two-step  rate  which  has 
been  in  effect  ever  since,  and  has  done  more  to  popularize 
the  extended  use  of  electricity  in  Louisville  than  all  com- 
bined acts  of  the  'old'  company  during  its  lifetime. 

"The  'old'  company's  half-in-t\vo  cut  in  rate  the  day  the 
Kentucky  Electric  Company  began  operating  its  first  plant, 
on  Sept.  I,  1908,  was  done  with  the  hope  of  putting  us  out 
of  business,  but  we  have  thrived  on  its  attempts  at  destruc- 
tion, and  on  Feb.  i  will  start  a  new  plant  with  three  times 
the  capacity  of  our  first  one. 

"Nine  hundred  and  twenty-two  of  its  customers  have 
contracted  with  us  since  New  Year's  Day,  about  three 
weeks  ago,  to  take  our  service.  Our  offices  receive  six  to 
eight  petitions  daily  to  extend  our  lines — Crescent  Hill, 
Clifton,  the  Highlands,  Southeast  Louisville,  Southwest 
Louisville,  down  Broadway,  Portland,  Parkland — all  sec- 
tions want  us. 

"Three  carloads  of  copper  wire  are  now  being  received; 
twenty  carloads  of  poles  en  route  and  the  right  to  use  every 
Home  Telephone  pole  in  the  city  will  prove  our  good  faith 
in  the  matter  of  making  extensions. 

"Kentucky  Electric  Company, 
"By  R.  E.  Hughes,,  President." 

The  advertisements  lay  stress  upon  the  local  ownership 
of  the  Kentucky  Electric  Company.  That  company  has 
just  entered  into  a  contract  with  the  Louisville  Home  Tele- 
phone Company  for  joint  use  of  the  poles  of  the  latter, 
which  serves  10,000  subscribers. 


SHALL   THE    CENTRAL   STATION    DO    A    WIRING 
BUSINESS  ? 


The  small  central  station  is  often  "up  against"  the  prob- 
lem of  doing  its  own  wiring  for  customers  or  not  having 
that  wiring  properly  done  at  a  fair  price.  This  ever-recur- 
ring dilemma  was  discussed  at  length  at  the  recent  conven- 
tion of  the  Wisconsin  Electrical  Association,  when  several 
managers  expressed  their  opinions,  offering  arguments  on 
both  sides  of  the  question.  The  discussion  followed  a  paper 
by  Mr.  W.  B.  Voth,  of  Sheboygan,  Wis.,  in  which  Mr.  Voth 
had  urged  central  stations  to  leave  to  the  contractors  their 
own  specialized  business. 

Mr.  P.  H.  Korst,  of  Janesville,  Wis.,  said  that  in  the 
majority  of  towns  of  5000  and  under  there  is  room  for  but 
one  contractor.  Where  several  contractors  are  located  in 
a  city  or  town  the  advent  of  an  active  and  aggressive  man, 
or  the  central  station  itself,  into  the  wiring  and  supply 
business,  will  act  to  stir  up  the  others.  Properly  considered, 
added  Mr.  Korst,  the  contractor  may  become  a  source  of 
much  profit  to  the  central  station.  Taking  this  view  in  his 
own  city  of  Janesville,  Mr.  Korst's  company  remained  out 
of  the  wiring  business  for  five  years,  but  was  forced  to 
come  back  into  it  at  the  end  of  this  time,  in  order  to  get 
its  customers  properly  served.  Mr.  J.  S.  Allen,  of  Lake 
Geneva,  Wis.,  insisted  that  the  central  station  is  not  a 
merchant  and  cannot  equitably  handle  the  supply  and  wiring 
business.  His  own  company,  he  said,  does  not  offer  even  a 
lamp  for  sale,  purchasing  all  its  supplies  from  local  con- 
tractors. Mr.  H.  C.  Sterling,  of  Three  Rivers,  Mich.,  said 
he  felt  that  central  stations  can  do  such  business  to  better 
advantage  than  the  contractor  and  explained  that  his  own 
company  s  supply  department  operates  on  a  10  per  cent 
basis.  Mr.  Edward  Daniel,  of  Marinette,  Wis.,  declared 
that  wiring  has  become  a  proper  part  of  the  electric  com- 
pany's duties,  being  necessary  to  the  sale  of  energy  and  the 
encouragement  of  business.  Mr.  I.  P.  Lord,  Waupaca,  re- 
ported that  in  his  town  of  3000  population  the  central  sta- 
tion does  wiring  and  sells  supplies. 
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BALTIMORE'S   "HOUSE    ELECTRIC."  to   scl   aside   so   much   a   week   willi    Ins   ijarticul.ir   l)iiil(liiig 

associaliou  to  l)c  applied  to  the  purchase  jiricc. 

Haltiniorc.  Md.,  in  character,  is  unicpie  as  an  .American  'i"hc  Consohdatcd  Ca.s,  hllcctric  LiK'lil  &  Power  Company 

city  because  of  the  larj,'e  ntunl)or  of  liomes  in  proportion  to  is  serving,'  with  electricity  at  present  about    10  per  cent  of 

the  population,  lliere  luin-;    100,000  <l\velliii.-;s    lor  a   |)opiila  llic    limiies    in     I'.allmiorc,    there    beinn    aj. proximately    only 


Interior  Views  of  "House  Electric"  in  Baltimore. 

tion  of  about  600,000.     The  majority  of  the  occupants  of  10,000  homes  wired  and  equipped  for  service.     The  interest 

these    houses    either    own    them    or    are    purchasing    them  of  the  company,  therefore,  lies  m  popularizing  the  use  ot 

through  numerous  building  associations.     A  large  number  convenient    energy-consuming   devices    in    the    homes    ana 

of    small    two-story    houses    (over    50,000),    selling    from  placing  before  the  public  a  simple  and  economical  plan  for 

$1  soo  to  $2,500,  makes  it  possible  for  the  small  wage  earner  obtaining   these   devices.     With   this   end   m   view,   wiring 
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campaigns  were  instituted  covering  two  distinct  classes  of 
wiring,  tlie  concealed  knob  and  tube  method  for  the  better 
classes  of  homes  and  the  wooden-molding  method  for  two- 
story  houses,  wiring  orders  being  taken  through  lease  con- 
tracts calling  for  twelve  monthly  payments  to  be  made  with 
payments  covering  bills  for  energy  consumed. 

These  two  campaigns  have  proved  very  successful  and 
have  led  to  a  much  more  comprehensive  interest  in  things 
electrical  on  the  part  of  the  public  than  existed  before.  In 
response  to  this  interest,  the  company  decided  to  offer  for 
sale  on  the  same  deferred-payment  plan  and  in  comfortable 
surroundings  the  most  modern  and  carefully  selected  variety 
of  electrical  devices  suitable  for  home  use. 

The  "House  Electric"  was  then  established  in  a  three- 
story  building  centrally  located  on  the  best  class  retail  street 
in  the  city,  the  building  having  formerly  been  a  large  resi- 
dence. The  interior  was  so  changed  that  the  commercial 
feature  of  the  average  high-class  shop  was  softened  to  such 
a  degree  as  to  convey  the  impression  to  a  visitor  that  every 
care  had  been  taken  for  his  or  her  comfort  while  a  guest 
of  the  company.  The  furnishings  of  the  various  rooms 
were  selected  with  more  thought  for  the  comfort  of  the 
public  than  for  emphasizing  the  sales  clement  in  the  func- 
tion of  the  place.  The  lighting  fixtures  that  are  on  display 
were  selected  with  regard  not  only  for  their  light  efficiency 
but  also  for  their  furnishing  value.  A  room  was  equipped 
as  a  lounging-room  for  ladies,  with  all  of  the  accessories 
which  might  tend  to  their  comfort  while  visiting  the  house 
or  while  on  a  shopping  tour  in  the  immediate  vicinity. 
Free  telephone  service  is  furnished,  as  well  as  stationery 
and  other  minor  things.  Tea  is  served  in  the  lounging-room 
every  afternoon,  and  a  cordial  invitation  has  been  issued  to 
the  public  at  large  to  partake  of  the  company's  hospitality. 

From  the  appreciation  that  has  been  unanimously  ex- 
pressed by  the  visitors  to  the  "House  Electric"  so  far,  the 
company  feels  that  it  has  been  successful  in  accomplishing 
three  fundamental  purposes  for  which  the  house  was 
created,  namely:  To  place  at  the  service  of  its  customers  a 
cheerful  and  homelike  shop  where  business  can  be  trans- 
acted with  the  least  amount  of  inconvenience  to  them ;  to 
place  prominently  before  the  public  suitable  demonstrations 
of  energy-consuming  devices  in  an  environment  the  same 
as  they  might  be  purchased  to  operate  in ;  to  offer  for  sale 
at  reasonable  prices  and  on  easy  terms  every  efficient  elec- 
trical device  which  would  add  to  home  comfort. 

Wiring  of  houses  is  considered  purely  as  an  auxiliary, 
and  the  company  has  been  guided  to  a  large  extent  in  its 
merchandising  policy  by  treating  the  "wiring  for"  a  given 
fixture  or  device  as  a  part  of  the  sale  of  that  particular 
fixture  or  device.  The  "House  Electric"  is  located  at  325 
North  Charles  Street,  Baltimore,  and  is  in  direct  charge 
of  Mr.  C.  E.  Robertson,  who  also  manages  the  wiring  de- 
partment recently  established  by  the  company.  Interior 
views  shown  herewith  give  a  very  good  idea  of  the  excellent 
taste  manifested  in  furnishing  and  decorating  the  house, 
and  the  hospitality  extended  by  attendants  is  in  keeping 
with  the  warmth  and  cheerfulness  of  the  decorations. 


Wiring  and  Illumination. 


A  POLE-TOP  ELECTRIC  SIGN. 


In  many  places  an  electric  sign  can  be  erected  to  advan- 
tage where  there  is  no  building  to  furnish  support.  In 
fact,  signs  in  such  positions  may  be  even  more  conspicuous 
than  any  others,  owing  to  their  black,  blank  background 
without  light  sources  from  other  illuminants  to  detract 
from  their  brightness.  The  accompanying  illustration 
shows  a  large  electric  sign  erected  on  two  poles  in  the 
border  of  the  residential  district  of  Fort  Smith,  Ark.    This 


sign  contains  262  5-watt,  4-cp  tungsten  sign  lamps.  A 
steel  frame  was  erected  between  the  poles,  as  shown,  and 
all  wiring  is  in  conduit.  The  sign  flasher  is  contained  in 
the  box  on  the  left-hand  pole  and  can  be  readily  inspected 
with  the  aid  of  a  pair  of  climbers.     A  patrolman  on  his 
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A    Pole-Top    Electric    Sign. 

rounds  lights  and  extinguishes  the  sign  by  means  of  a 
switch  at  the  street  level,  which  completes  the  main  circuit 
through  a  conduit  extension  down  the  left-hand  pole. 

In  the  background  is  shown  a  signboard  lighted  by 
flaming-arc  lamps.  This  has  also  been  found  to  be  an 
effective  means  of  advertising  in  Fort  Smith. 


SPECIAL  ENERGY  DISTRIBUTION    OF  NEON   AND 
HELIUM. 


By  W.  W.  Coblentz. 

It  is  becoming  more  and  more  apparent  that  a  further  in- 
crease in  the  luminous  efficiency  of  our  light  sources  will 
come  about  through  the  development  of  gaseous  radiators. 
"Selective  emission"  is  recognized  as  the  method  that  will 
perform  the  trick,  but  the  substance  has  not  yet  been 
found.  It  is  recognized  that  the  energy  put  in  must 
come  out  again  in  some  form,  mostly  as  radiant  energy,  and 
it  is  desirable  for  as  much  as  possible  of  these  radiations  to 
be  of  a  frequency  that  affects  the  eye. 

Owing  to  the  high  reflecting  power  in  the  infra-red  and 
an  unusually  low  reflecting  power  in  the  visible  spectrum, 
the  refractory  metals,  such  as  tungsten,  have  been  one 
milestone  in  the  path  of  progress  to  a  more  efficient  illumi- 
nation by  selective  emission.  But  it  was  only  a  short  step 
forward,  for  the  metals  are  not  sufficiently  refractory  to 
withstand  the  high  temperatures  demanded  to  shift  the 
maximum  emission  into  the  visible  spectrum. 

The  utilization  of  the  selective  emission  of  certain  incan- 
descent oxides  is  another  recognized  method  for  the  pro- 
duction of  luminous  radiations'.  In  the  form  of  a  gas 
mantle  they  perform  fairly  well.  Here  the  radiation  is  not 
a  function  of  the  surface  condition  of  the  material,  but  of 
the  thickness  of  the  radiating  layer.  In  the  gas  mantle  the 
small    particles    of    colored    oxide    easily    attain    the    tem- 
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pcr.iliuc  ot'  ilic  hiiiiMii  thimc  which  is  about  iSoo  tlcjj.  C. 
["hv  siiialhii'ss  of  the  laihatin^  particli-s  prothiccs  a  liigh 
emission  in  tlic  visible  spectrum  in  comparison  with  the 
emission  in  tlic  infra-red.  In  a  sohd-  electrically  heated- 
glower  conditions  are  reversed,  for  the  thick  radiating  layer 
contributes  a  far  greater  amount  of  infra-red  radiation  in 
comparison  with  the  emission  in  the  visible  spectrum  than 
obtains  in  the  gas  mantle,  and  the  operating  temperature  is 
not  much  higher— from  -loo  deg.  to  300  deg. — in  the  glower 
than  in  the  mantle.  l'"urthermore,  with  rise  in  tempera- 
ture the  discontinuous  emission  spectrum  in  this  form  of 
radiator  becomes  more  continuous  and  approaches  that  of 
a  black  body.  Hence,  even  though  a  more  refractory 
oxide  be  found  in  the  "rare  earths,"  the  luminous  efficiency 
will  not  be  markedly  increased  by  operating  it  at  a  higher 
temperature  than  obtains  at  present  owing  to  the  increased 
emission  in  the  infra-red  as  a  result  of  a  nearer  approach 
to  a  black-body  emission. 

The  data   available  on   vacuum   tube   radiation   are  not 
vcrv  extensive,  and  hence  any  progress  made  in  this  method 
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Emissivity   of   Neon    and    Helium. 

of  illumination  is  of  interest.  In  the  vacuum-tube  radia- 
tion from  carbon  dioxide  or  nitrogen — Moore  tube — there 
is  a  considerable  emission  of  infra-red,  which  lowers  the 
luminous  efificiency. 

The  recent  addition  of  the  Claude'  neon  tube  to  the  list 
of  vacuum-tube  illuminants  is  a  noteworthy  event.  He 
seems  to  be  conserving  the  natural  resources  by  utilizing 
the  by-product  obtained  from  the  manufacture  of  liquid 
air,  which  as  an  illuminant  gives  a  specific  output  (2.5 
candles  per  watt)  that  is  sufficiently  marked  for  one  to 
inquire  into  the  emissive  properties  of  this  gas.  That  the 
emissive  properties  of  this  gas  are  extraordinary  is  shown 
below. 

In  a  previous  publication'  the  present  writer  gave  the 
spectral  energy  distributions  of  various  gases — nitrogen, 
CO,,  etc. — in  vacuum  tubes,  and  of  metals  in  the  carbon 
arc-.  The  main  object  of  the  investigation  was  to  deter- 
mine the  location   of  the   strongest   emission   lines  in   the 


'Claude,  Compt.  Rend.,  Vol  151,  p.  1122,  1910,  and  Vol.  152,  p.  1377, 
1911. 

2Coblentz,  Physical  Review,  Vol  22,  No.  1,  1906,  and  Carnegie  Publica- 
tion, No.  35,  1905. 


Spectrum.  It  was  found  lli.it  the  most  intense  lines  lie  just 
beyoml  the  red — in  the  region  from  ().H|x  to  i.Ojj. — and  that 
in  the  region  of  i.$[l  to  3.51J,  there  was  a  complex  radiation, 
which  was  weak  in  intensity  and,  usually,  unresolved  with 
the  spectromctric  apparatus  employed.  Subse(iuent  ex- 
pirimenters  using  a  larger  dispersion  have  succeeded  in 
resolving  this  latter  region  into  separate  lines  which,  in 
their  spectral  series  rclatitjn,  are  f(nmd  to  be  a  ccjntinua- 
lion  of  the  lines  in  the  visible  spectrum.  The  dispersion  of 
the  present  spectrobolomctric  apparatus — mirror  spectrom- 
eter, fluorite  prism  and  vacuum  bolometer — was  not  suffi- 
cient to  enable  one  to  locate  the  individual  lines.  How- 
ever, a  vacuum  tube  containing  neon  being  available,  it 
was'  deemed  of  interest  to  continue  the  inquiry  as  to  the 
location  of  the  most  intense  emission  lines.  At  the  present 
stage  of  our  knowlegc  of  the  subject  very  little  can  be  said 
of  the  application  of  these  data.  The  whole  may  be  sum- 
marized by  stating  that  in  spark  spectra  the  most  intense 
lines  are  situated  in  the  ultra-violet;  that  in  the  arc  and 
vacuum-tube  spectra  the  most  intense  lines  are  situated  just 
beyond  the  red,  and  that  in  solids  the  maximum  emission 
lies  far  in  the  infra-red,  but  shifts  rapidly  toward  the 
visible  range  with  rise  in  temperature. 

The  spectrum  of  neon  consists  of  numerous  fine  lines,  the 
most  prominent  group  in  the  red  not  being  resolved  by  the 
fluorite  prism.  The  prismatic  spectral  energy  curve 
(dotted)  and  the  normal  curve — obtained  by  treating  the 
unresolved  lines  as  a  continuous  spectrum — of  neon  are 
shown  herewith,  from  which  it  may  be  noticed  that  the 
maximum  emission  lies  within  the  group  of  lines  in  the  red. 
The  intensity  of  the  line  or  group  of  lines  in  the  region 
of  o.85[jL  is  only  about  one-twentieth  that  of  the  red.  A 
slight  emission  was  observed  for  I.i2[i..  Beyond  this  point 
no  radiation  was  observed  for  the  current — 0.008  amp — 
capillary  tube  i  mm  in  diameter — at  which  the  tube  was 
operated.  No  doubt  more  lines  will  be  observed  on  a  more 
intense  excitation;  but  this  will  not  modify  the  observa- 
tions as  to  the  location  of  the  maximum  emission.  From 
the  data  at  hand  it  appears  that  the  maximum  emission  in 
the  region  of  0.6251.  to  o.65[ji.  is  not  due  to  the  lack  of  reso- 
lution of  a  group  of  lines,  as  compared  with  the  maximum 
at  o.85[ji,  but  it  is  a  property  of  this  gas.  This  appears 
to  be  the  only  gas  on  record  in  which  this  property 
obtains. 

The  spectrum  of  helium  consists  of  fewer  lines  than 
neon,  the  most  prominent  one  being  the  yellow  line  at 
0.5876;^.  Examined  with  a  radiometer,  however,  conditions 
are  found  quite  different.  The  red  lines  are  then  found  to 
be  as  intense  as  the  yellow  line.  The  most  intense  line  lies 
at  l.o83[jL,  as  shown  herewith.  The  intensity  of  another 
(weak)  line  at  2.05(1  is  only  0.05,  and  the  yellow  line  is 
only  o.i  the  value  of  the  line  at  i.o83[jl. 

It  is  well  known  that  only  a  small  fraction  of  the  energy 
expended  in  such  gases  as  helium,  xenon,  etc.,  is  required 
to  excite  neon  to  light  emission.  Since  the  energy  put  into 
the  gas  must  come  out  again  in  some  manner — mostly  as 
radiation  of  various  lengths — and  since  very  little  of  the 
radiation  emitted  by  neon  is  in  the  infra-red,  an  explana- 
tion is  at  hand  as  to  the  small  energy  input  (high  effi- 
ciency) required  to  excite  this  gas  to  light  emission. 

The  luminous  efficiency  of  vacuum-tube  radiation,  air^ 
nitrogen,  carbon  dioxide,  helium,  etc.,  is  of  the  order  of 
from  15  to  20  per  cent,  or  perhaps  even  much  lower,  owing 
to  the  great  amount  of  infra-red  radiation  emitted.  In 
marked  contrast  with  these  gases  is  neon,  in  which  the 
infra-red  is  almost  entirely  absent  so  that  its  luminous  effi- 
ciency is  of  the  order  of  from  80  to  90  per  cent  (esti- 
mated), while  the  efficiency  of  helium  is  probably  15  per 
cent.  The  color  of  the  light  emitted  by  neon  varies  from 
an  orange  red  to  a  rich  crimson,  while  that  of  helium  is  of 
a  yellowish  tint. 


"Drew,  Phys.  Rev.,  Vol.  17,  p.  321,  1903. 
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Letters  to  the  Editor. 


SEMI-AUTOMATIC  TELEPHONY. 


To  tlw  Ji'.litor  of  Electrical  World. 

Sir:  At  the  Pacific  Coast  meeting  in  Los  Angeles  of  the 
American  Institute  of  Electrical  J'jigineers.  Mr.  Edward 
E.  Clement  presented  a  paper  on  "The  Semi-Automalic 
Method  of  Handling  Telephone  Traffic."  In  the  course  of 
the  discussion,  as  printed  in  the  October  issue  of  the  Insti- 
tute Proceedings,  page  .2131,  Mr.  Clement  made  the  follow- 
ing statement : 

"Mr.  Keller  read  a  very  interesting  letter  from  a  friend 
of  his  in  the  Siemens  &  Halske  company  in  Berlin  in  regard 
to  their  work  over  there.  I  would  not  refer  to  this  except 
that  Mr.  Keller,  in  discussing  it,  stated  that  he  had  been 
surprised  to  learn  that  the  Germans  had  been  developing 
along  my  line.  Dr.  Raps  and  Mr.  Grabe,  of  the  Siemens 
&  Halske  company,  have  been  in  touch  with  me.  They 
were  over  here  several  years  ago  with  a  party  and  were 
given  every  opportunity  to  see  my  work.  They  are  desirous 
of  introducing  these  improvements  in  Germany,  and  I  men- 
tion this  so  that  no  false  impressions  will  arise  as  to  the 
situation.  I  do  not  believe  that  the  Germans  or  any  other 
foreigners  have  done  any  substantial  work  in  developing 
the  automatic  or  semi-automatic  systems  in  any  form  in 
which  they  appear  in  this  country." 

Mr.  Clement's  remark  might  possibly  be  misconstrued  in 
a  way  which  certainly  was  not  intended  by  Mr.  Clement, 
and  in  order  to  avoid  misunderstandings  I  would  state  the 
following: 

Siemens  &  Halske  have  developed  their  own  semi-auto- 
matic telephone  system  entirely  independent  of  Mr.  Clem- 
ent and  do  not  use  any  of  his  designs.  The  fact  that 
Siemens  &  Halske  have  extensively  worked  in  the  field  of 
semi-automatic  telephony  since  1907  and  have  been  granted 
basic  and  broad  patents  on  this  system  enables  them  to 
build  semi-automatic  exchanges  without  being  hindered  in 
any  way  by  Mr.  Clement's  patents.  This  was  done  before 
Dr.  Raps  and  Mr.  Grabe  came  in  touch  with  Mr.  Clement, 
as  these  gentlemen  met  for  the  first  time  in  October,  1908. 
If  there  are  features  common  to  both  systems,  it  is  due  to 
the  fact  that  both  systems  use  certain  basic  designs  which 
are  generally  used  in  nearly  all  semi-automatic  and  auto- 
matic systems,  and  to  which  Siemens  &  Halske  are  entitled 
by  special  agreements  with  other  companies. 

Dr.  Karl  Georg  Frank. 

..  -.       .  Representing   Siemens  &  Halske  A.  G.  and  Sieweiis- 

NeW    York.  SchuckerUverke.    G.    m.    b.    H.,    Berlin,    Germany. 


COLOR  CONTRASTS  IN  ILLUMINATION. 


To  the  Editor  of  Electrical  World: 

Sir: — The  law  of  color  contrasts  referred  to  in  the  arti- 
cle by  Dr.  Louis  Bell  in  the  Electrical  World  of  Jan.  27 
was  first  experimentally  determined  by  Chevreul,  the  emi- 
nent superintendent  of  the  (iobelin  tapestry  works,  whose 
book  on  the  subject,  which  has  been  translated  into  Eng- 
lish, still  remains  classical.  Chevreul  was  not  familiar 
with  Young's  theory  and  held  to  red,  yellow  and  blue  as 
the  primary  colors,  forgetting  to  distinguish  between  col- 
ored light  and  colored  pigments  in  so  far  as  the  laws  gov- 
erning their  mixtures  differ. 

Professor  Rood,  sometime  artist  and  professor  of  physics 
in  Columbia  College,  brought  together  in  his  'Textbook  of 
Color"  all  the  work  of  Chevreul,  Young,  Helmholtz,  Max- 
well and  others,  and  this  book  still  remains  the  best  and 
most  complete  work  on  the  subject.  In  this  textbook 
the  law  of  color  contrasts  given  by  Chevreul  is  brought 
into   agreement   with   Young's   theory,   and    its   application 


to  painting,  illumination  and  the  textile  arts  is  pointed  out. 
The  book  should  be  of  immense  value  to  illuminating  engi- 
neers. 

It  is  of  interest  to  note  that  in  the  two  works  above  men- 
tioned variation  of  hue  and  tone  by  variation  in  hue  of  light 
is  exhaustively  treated,  the  account  including  all  of  the  data 
published  on  this  subject  recently  in  the  Transactions  of 
the  Illuminating  Engineering  Society  and  elsewhere,  ex- 
cept in  so  far  as  particular  modern  illuminants  are  con- 
cerned. 

.An  illustration  of  the  law  of  color  contrast  may  be  made 
as  follows:  Paint  on  a  sheet  of  white  cardboard  three 
squares,  with,  say,  6-in.  sides,  one  with  English  vermilion, 
one  with  chrome  yellow  and  one  with  artificial  ultramarine 
l)luc.  When  dry  paint  into  the  center  of  each  square  a  cir- 
cle I  in.  in  diameter,  using  lampblack.  Lay  over  the 
painted  cardboard  a  sheet  of  thin  white  tracing  paper.  The 
black  spot  on  the  red  square  will  appear  decidedly  green, 
the  black  spot  on  the  yellow  square  will  appear  decidedly 
blue,  and  the  black  spot  on  the  blue  square  will  appear  a 
grayish  yellow. 

Exceedingly  interesting  experiments  in  color  contrasts 
can  be  carried  out  in  this  way  and  will  serve  to  show  how 
vital  the  law  of  color  contrast  is  in  decoration  and  in  paint- 
ing. The  law  is  also  of  vital  interest  to  illuminating  engi- 
neers, as  under  certain  conditions  it  may  enter  into  a  prob- 
lem in  most  surprising  ways.  A  slight  variation  in  apparent 
hue  due  to  variation  in  the  color  of  impinging  light  may 
])roduce  great  variation  in  the  contrast  effects  and  so  pro- 
foundly alter  the  effect  of  the  decoration. 

Contrast  effects  in  shadows  are  often  very  pronounced. 
The  writer  had  occasion  to  note  the  shadow  cast  by  an 
ornamental  grill  on  a  grayish  cartridge  paper  when  a  red 
glazed  lantern  was  the  illuminant.  The  shadows-  were  de- 
cidedly blue-green  or  cyan  blue  in  hue.  Such  results  may 
be  interesting  or  very  disconcerting  in  certain  cases  of 
decoration. 

Nc7v  York.  Bassett  Tones,  Tr. 


CUSTODY  OF  DEPRECIATION  FUNDS. 


To  the  Editor  of  Electrical  World: 

Sir: — The  editorial  in  your  issue  of  Jan.  20  on  the  "Cus- 
tody of  Depreciation  Funds"  calls  attention  in  an  admirable 
manner,  though  all  too  briefly,  to  a  matter  upon  which, 
more  than  perhaps  upon  any  other,  the  future  prosperity  of 
public-utility  companies  depends.  As  your  editorial  seems 
to  suggest,  the  question  is  partly,  or  perhaps  largely,  one 
of  account  keeping.  Perhaps  the  reason  why  the  vital  im- 
portance of  the  method  of  handling  a  depreciation  fund  is 
not  more  generally  recognized  is  that  one  finds  some  diffi- 
culty in  understanding  that  what  may  seem  to  be  a  mere 
matter  of  bookkeeping  is  so  important. 

Decisions  bearing  on  the  custody  of  depreciation  funds 
and  the  use  permitted  to  be  made  of  such  funds  are  now 
largely,  and  may  ultimately  be  entirely,  in  the  hands  of 
conmiissions'.  It  seems  to  the  writer  that  some  of  these 
decisions  are  radically  wrong,  and  if  the  policies  laid  down 
in  such  decisions  be  adhered  to  the  writer  believes  that  it 
will  result  in  putting  our  public  utilities  into  a  financial  con- 
dition similar  to  that  of  the  steam  railways  of  England. 

Perhaps  if  engineers  generally  would  concede  that  the 
exact  fixing  of  depreciation  is  impossible,  and  that  even  an 
approximate  fixing  is'  frequently  questionable,  we  should 
accomplish  a  real  advance.  It  may  be  easy  to  tell  about 
when  a  machine  will  wear  out.  It  may  be  easy  to  put  a 
machine  into  a  condition  "as  good  as  new"  and  to  deter- 
mine the  cost  of  so  doing.  It  is  nevertheless  whollv  im- 
possible to  assess  an  annual  percentage  of  depreciation  with 
any  certainty  that  such  percentage  is  even  approximately 
correct.     We  cannot   certainly  say  at  the  beginning  of  a 
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year  that  a  dctinitc  sum  will  cuvcr  llic  ilcprcciatiun  that 
will  occur  durinjj  tiic  year,  nor  can  wc  any  better  at  the 
end  of  the  year  look  back  and  say  that  during  the  year 
just  elapsed  depreciation  has  ainmuitcd  to  so  much  money. 
Just  here  is  the  point  at  which  tlu'ri-  seems  to  be  a  conflict 
of  views.  It  is  supposed  by  sonic  that  while  depreciation 
cannot  perhaps  he  i)redicte(l  in  advance  with  absolute  accu- 
racy, yet  if  an  allowance  too  great  or  too  small  be  made  a 
correction  can  be  introduced  at  the  end  of  one  or  two  or 
three  years,  when  it  becomes  apparent  that  the  i)re(licted 
depreciation  was  in  error. 

In  the  writer's  opinion  it  does  not  usually  become  ap- 
parent that  a  depreciation  allowance  set  some  time  before 
was  in  error  until  after  the  lapse  of  such  time  that  it  is  too 
late  to  make  any  effective  correction.  The  history  of  many 
small  plants,  or  of  substantial  elements  of  large  plants,  is, 
at  first,  operation  during  a  considerable  series  of  years 
without  any  great  change  in  elVicicncy,  or  in  reliability  of 
service,  or  in  outwardly  apparent  value.  Then,  rather 
suddenly,  the  plant,  or  element  of  plant,  is  superseded.  The 
period  of  time  during  which  it  could  be  noted  that  the  ele- 
ment was  approaching  its  end  has  frequently  been  a  small 
fraction  of  its  total  period  of  service.  For  the  major  por- 
tion of  service  life  many  authorities  would  have  appraised 
the  element  at  nearly  cost  value.  The  point  I  wish  to 
make  is  that  usually  neither  the  depreciation  that  will 
occur  nor  the  depreciation  that  has  occurred  over  a  con- 
siderable period  of  time  can  be  determined  with  accuracy. 
Frequently  the  practical  abandonment  of  a  plant  element 
is  attributed  to  other  causes  than  either  the  wearing  out  or 
the  development  of  new  types  of  machinery.  Many  busi- 
ness reasons,  such  as  consolidations,  changes  in  competitive 
conditions,  development  of  water-powers,  extension  of 
transmission  lines,  etc. — reasons  entirely  independent  of 
plant  machinery — may  suddenly  end  the  useful  life  of  a 
small  plant  or  of  a  considerable  element  of  a  large  plant. 
The  impossibility  of  predicting  such  happenings  or  condi- 
tions is  obvious. 

It  would,  therefore,  appear  that  depreciation  funds'  not 
only  are  likely  to  be  either  too  large  or  too  small,  but  are 
likely  to  continue  to  be  either  too  large  or  too  small  over  a 
sufficient  term  of  years  so  that  an  enterprise  may  finally 
have  either  an  excessive  sum  tied  up  in  a  depreciation  fund 
or  may  be  well  along  toward  bankruptcy  before  waking  up 
to  the  facts.  ,  Furthermore,  even  though  it  may  appear, 
after  say  ten  or  fifteen  years,  in  some  given  case  that  an 
unnecessarily  large  fund  has  been  piled  up,  it  still  may 
happen  that  the  unexpected  events  of  two  or  three  more 
years  may  show  that  the  fund  was  in  fact  none  too  large. 

If  the  theory  of  the  essentially  indeterminate  nature  of 
depreciation  be  conceded,  then  there  will  be  no  dispute 
over  the  proposition  that  rules  for  handling  depreciation 
funds  should  not  be  laid  down  on  the  theory  that  deprecia- 
tion for  any  given  case  is  exactly  determinable.  It  would 
even  appear  probable  that  such  rules  point  straight  to  dis- 
aster. To  make  the  meaning  clearer  let  us  try  to  go  back 
twenty  years  and  consider  any  electrical  enterprise  of  that 
day.  Suppose  we  can  really  put  ourselves  in  the  mental 
attitude  of  twenty  years  ago,  forget  for  the  moment  what 
has  happened  since,  and  try  to  apply  some  of  the  present- 
day  rules,  not  as  they  would  be  applied  to-day,  but  as  a 
commission  of  twenty  years  ago,  with  no  knowledge  of 
what  has  happened  since,  would  have  applied  them.  As- 
sume that  additions  to  plant  could  only  have  been  made  bv 
sale  of  common  stock  at  par.  Assume  that  there  had  been 
a  modest  depreciation  fund,  such  as  would  then  have  been 
thought  necessary,  say  kept  in  a  savings  bank.  Assume 
that  no  net  earnings  could  have  been  put  back  in  the  busi- 
ness. Then  let  us  pass  in  brief  review  in  our  minds  what 
has  really  happened  in  twenty  years  and  let  us  imagine 
A'hat  would  have  happened  to  our  plant  under  the  assumed 
conditions. 


1  iic  history  of  the  nnmicipally  owned  plants  during 
twenty  years  gives  us  some  hint.  Alnujst  without  excep- 
tion history  has  been  something  like  this:  A  plant  started 
bravely,  I'^or  a  few  years  the  local  jjapers  were  full  of  the 
low  cost  of  production  and  great  savings  to  the  comnui- 
iiity.  Then  for  some  years  more  few  news  items  were  given 
out.  Then  came  an  unobtrusive  item  telling  of  a  bond  issue 
for  a  new  plant.  Or  perhaps  it  was  an  item  telling  of  sale 
to  a  private  concern  at  a  much  reduced  figure.  It  has  been 
generally  believed  that  these  nmnicipally  owned  wreck- 
ages came  because  the  public  management  was  inefficient. 
In  the  writer's  opinion  this  is  not  the  real  explanation. 
The  true  reason  for  the  many  municipal  failures  lies,  in 
the  writer's  opinion,  in  the  incorrect  estimation  of  de- 
preciation and  in  the  improper  handling  of  depreciation 
funds. 

In  the  case  of  many  privately  owned  utilities  deprecia- 
tion has  similarly  been  incorrectly  estimated  and  deprecia- 
tion funds  improperly  handled.  One  vital  and  saving  dif- 
ference, however,  has  usually  existed.  The  privately 
owned  utility  puts  a  portion  of  its  net  earnings  back  into 
the  property.  If  the  bookkeeping  is  incorrect  or  the  judg- 
ment of  the  managers  faulty,  perhaps  a  part  of  what  they 
suppose  to  be  net  earnings  are  not  really  net  earnings  at 
all  but  merely  constitute  a  proper  depreciation  allowance. 
No  matter  what  the  sums  are  called  on  the  books,  if  they 
go  back  into  the  property  they  may  save  the  enterprise 
from  ultimate  financial  wreck. 

What  should  be  done?  We  do  not  wish  to  ruin  either 
private  or  public  enterprise.  Yet,  if  we  concede  even  the 
possibility  of  continuing  serious  mistakes  in  the  deprecia- 
tion account,  we  admit  that  we  are  in  danger  either  of  ruin- 
ing an  investment  or  of  allowing  exorbitant  profits.  Can 
there  not  be  a  method  of  making  everybody  safe — even  the 
public?  What  is  the  real  harm  in  letting  some  net  earn- 
ings go  back  into  a  property,  provided  the  public  be  not  re- 
quired to  pay  dividends  on  property  so  acquired  and  pro- 
vided no  excessive  dividends  be  allowed  on  the  money 
really  invested  by  stockholders?  It  would  be  a  simple  mat- 
ter for  a  commission  to  enforce  a  proper  separation  of 
accounts  so  that  property  paid  for  out  of  net  earnings  (or 
out  of  a  depreciation  fund)  could  not  be  capitalized.  Per- 
haps it  would  be  even  better  to  permit  the  capitalization  of 
such  property  and  issue  shares  therefor,  but  issue  them  to 
"the  patrons  of  the  company."  The  dividends  on  such 
stock  might  be  used  to  public  advantage  in  many  ways.  It 
would  then  be  pretty  evident  that  the  consumers  had  a  real 
interest  in  the  business. 

A  municipal  plant  might  be  similarly  handled.  A  mu- 
nicipal plant  is  owned  by  all  the  people.  Its  consumers 
are  only  a  fraction  of  the  people.  Why  should  all  the  peo- 
ple serve  part  of  the  people  at  a  loss?  Of  course,  no  one 
would  say  such  a  thing  is  proper.  Then  why  should  all  the 
people  take  any  risk  of  serving  part  of  the  people  at  a 
loss?  Should  not  the  municipality,  instead  of  trying  to 
serve  its  patrons  at  exact  cost,  serve  them  instead  at  what 
seems  at  the  time  to  be  a  modest  profit,  but  which  may  very 
well  turn  out  in  the  end  to  be  nearer  the  cost  price,  than 
was  the  first  cost  estimate?  Let  us  have  depreciation 
funds  deliberately  large  enough  to  include  in  them  some 
net  earnings.  Let  us  see  that  these  funds  are  put  back  into 
the  business.  No  matter  if  there  is  no  cash  fund  to  re- 
place a  particular  machine  when  it  is  gone.  We  have 
really  replaced  the  machine  before  it  was  gone.  But  let 
the  supervising  commissions  see  to  it  that  any  stock  issued 
to  capitalize  plant  bought  with  real  net  earnings  shall  be 
issued  to  "our  patrons." 

The  writer  believes  that  any  company  or  municipality 
that  will  follow  the  financial  plan  herein  outlined  will  have 
no  difficulty  whatever  in  financing  its  extensions,  either 
by  stock  or  bond  issues,  as  it  may  prefer. 

New  York.  Geo.  L.  Hoxie. 


February    17,    1912. 
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Generators,    Motors    and    Transformers. 

Temperature  Rise  of  Electrical  Machinery. — H.  U. 
Symons  and  M.  Walker. — A  paper  read  before  the 
(British)  Institution  of  Electrical  Engineers  dealing  with 
methods  of  predetermining  the  temperature  rise  in  electrical 
machinery.  Data  are  given  on  the  heat  conductivity  of  in- 
sulating materials.  The  methods  of  carrying  away  heat  by 
the  circulation  of  air  are  discussed,  and  an  account  is  given 
of  experiments  made  to  determine  the  amount  of  heat  ab- 
sorbed by  air  under  various  conditions  as  to  temperature 
and  velocity  in  passing  over  coils  and  through  ventilating 
ducts.  The  heat  conductivity  of  punchings  in  actual  ma- 
chines is  also  considered.  The  chief  results  reached  by  the 
authors  are  as  follows :  Sufficient  air  nuist  be  provided  to 
carry  away  the  heat  generated.  If  100  cu.  ft.  of  air  per 
minute  is  provided  for  each  kilowatt  loss  it  will  in  general 
be  sufficient.  If  the  conductivity  from  heating  of  all  parts 
is  sufficiently  good  and  the  air  is  so  distributed  that  none  of 
it  receives  a  temperature  rise  greater  than  32  deg.  C,  it 
may  be  that  60  cu.  ft.  of  air  per  minute  would  be  sufficient 
to  keep  the  machine  below  45  deg.  C.  rise.  Sufficient  cool- 
ing surface  must  be  provided  to  communicate  the  heat  to  the 
air.  For  ventilating  ducts  the  formula  /i,  =  0.0014  v  may 
be  used,  where  h  is  the  watts  per  square  centimeter  of  cool- 
ing surface  per  deg.  C.  of  the  difference  of  temperature 
between  surface  and  air  and  v  is  the  mean  velocity  of  the 
air  in  the  duct  in  meters  per  second.  For  the  cooling  of  the 
surface  of  rotors  and  the  internal  cylindrical  face  of  stators 
the  following  formula  may  be  used  : 

,  ,            333X  watts  per  sq.  cm 
'^'^■= (7  +  o.iz.) 

To  find  the  temperature  rise  of  the  surface  of  wire-wound 
coils  upon  which  the  air  is  blowing  with  a  velocity  of  v  m 
per  second,  the  formula  /id  =  0.0011  (I-(-o.54^^)  may  be 
used. — Lond.  Electrician,  Jan.  26. 

Heat  Tests  of  Transformers. — J.  T.  Morris,  J.  W. 
Elliott  and  D.  Lewes. — An  account  of  heat  tests  of  trans- 
formers made  to  determine  the  applicability  of  the  short- 
time  heating  test  of  S.  P.  Thompson,  recently  described  in 
the  Digest.  His  method  is  based  on  the  assumption  that 
the  heating  follows  an  exponential  law.  But  the  results  of 
the  authors  given  in  curves  show  that  not  one  of  the 
curves  is  of  a  truly  exponential  type.  The  air-temperature 
curve  has  a  fairly  sharp  bend  in  it,  while  the  iron  curve  is 
remarkably  straight,  at  least  for  the  first  ten  hours  or  so. 
The  authors  conclude  that  Thompson's  method  is  too  in- 
accurate for  practical  purposes  and  involves  various  prac- 
tical difficulties. — Lond.  Electrician,  Jan.  26. 

Static  Frequency  Duplicator. — G.  Vallauri. — An  illus- 
trated Italian  Electrical  Association  paper.  If  on  two  iden- 
tical magnetic  circuits  there  are  wound  two  equal  electrical 
circuits  connected  in  series  and  supplied  with  a  sinusoidal 
alternating  current,  the  potential  difference  at  the  terminals 
of  each  circuit  is  at  any  instant  one-half  the  total  potential 
difference.  Hence  the  magnetization  curves  of  the  two  cir- 
cuits are  identical.  If  a  second  electrical  circuit  is  wound 
in  the  same  sense  on  each  of  the  magnetic  circuits  and  is 
supplied  with  a  direct  current,  the  magnetization  cycles  of 
the  two  curves  become  unsymmetrical.  but  are  still  equal 
and  simultaneous.  If,  however,  the  two  direct-current  mag- 
netizing coils  are  wound  in  opposite  directions,  as  shown  in 
Fig.  I,  the  two  hysteresis  cycles  are  still  equal  but  no 
longer  simultaneous.  Thus,  while  the  magnetization  of  one 
of  them  is  at  the  sharp  peak,  the  other  is  at  the  blunt  peak. 
Hence  the  induced  emfs  generated  in  the  circuits  linked 
with  the  magnetized  cores  pass  through  zero  (at  flux  maxi- 


nuun;  once  rapidly  and  once  slowly.  In  the  direct-current 
circuit  the  tv.'o  emfs  are  subtracted  one  from  the  other, 
giving  rise  to  an  emf  having  double  the  original  frequency. 
The  same  principle  used  here  for  single-phase  frequency 
duplicator  may  be  employed  for  the  transformation  of  poly- 


Fig.    1 — static    Frequency    Duplicator. 


phase  currents  into  single-phase  current  of  double  fre- 
quency, for  the  transformation  of  polyphase  currents  into 
polyphase  currents  of  double  frequency,  and,  of  course,  also 
for  doubling  the  frequency  several  times  over.  Experi- 
ments made  with  the  arrangement  of  Fig.  i  show  that  the 
double-frequency  potential  difference  may  be  as  much  as 
70  per  cent  of  the  primary  potential  difference,  that  it  in- 
creases in  general  with  increase  of  the  direct  current,  but 
that  it  decreases  with  the  load,  the  more  rapidly  the  smaller 
the  direct  current.  The  maximum  efficiency  (about  73  per 
cent)  is  realized  under  the  conditions  of  maximum  power. 
The  power-factor  in  the  primary  circuit  is  not  very  satis- 
factory, being  about  0.3. — Lond.  Electrician,  Jan.  19. 

Lamps  and  Lighting. 

Oversliooting  of  Metallic-Filament  Lamps. — E.  W.  Mar- 
chant. — A  communication  in  which  the  writer  expresses 
the  opinion  that  the  effect  of  overshooting  of  the  light  of 
metallic-filament  lamps  is  really  a  physiological  one.  When 
the  lamp  is  switched  on  the  pupil  of  the  eye  is  more  ex- 
panded than  it  is  when  the  lamp  is  lighted.  It  takes  an 
appreciable  time  for  the  iris  to  adjust  itself  to  the  new 
conditions,  and  while  this  adjustment  is  taking  place  more 
light  enters  the  eye,  with  the  result  that  the  light  appears 
to  "overshoot."  With  ordinary  circuits  having  negligible 
self-induction  the  current  through  the  lamp,  at  the  working 
temperature  of  the  filament,  cannot  be  greater  just  after  the 
lamp  is  switched  on  to  the  circuit  than  it  will  be  later  on, 
since  there  is  no  known  time  lag  of  increase  of  resistance 
behind  increase  of  temperature. — Lond.  Electrician,  Jan.  5. 
In  a  second  letter  the  writer  refers  to  the  photographic  rec- 
ords of  Taylor  and  Freeman  published  in  the  Electrical 
World  May  16,  1908,  and  says  that  he  himself  has  made 
experiments  with  tungsten  and  tantalum  lamps  with  a  view 
to  seeing  whether  there  was  any  appreciable  overshoot  of 
light  at  the  moment  of  switching  on  the  every-day  lamp. 
The  lamps  were  switched  on  both  when  hot  and  when  cold. 
The  method  used  was  to  throw  an  image  of  the  lamp  fila- 
ment on  a  uniformly  rotating  photographic  film  at  the  in- 
stant of  switching  on.  He  was  unable  to  detect  any  varia- 
tion in  the  density  of  the  image.  The  overshoot  in  Taylor's 
experiments  is  believed  to  be  caused  by  the  vacuum  being 
better  before  the  filament  heated  than  it  was  afterward. 
It  seems  possible  that  the  results  Taylor  obtained  may  have 
been,  due  to  an  exceptionally  good  vacuum  in  the  lamp. 
He  repeats  that  the  phenomenon  of  overshoot,  as  it  is  ob- 
served by  everyone,  is  mainly  due  to  physiological  causes. 
— Lond.  Electrician.  Jan.  12.  In  a  third  letter  the  writer 
describes  some  experiments  in  which  photographic  records 
were  taken  with  the  intention  of  repeating  the  observations 
of    Taylor,  but   his  experiments  have  shown  no  overshoot- 
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ing  of  light  with  citlicr  23c)-volt  or  25-vuU  hmips  and  thorc- 
lorc  give  no  cviik-ncr  m  support  of  tlic  |)hiMi()inciioii. — 
J-oiul.  liU\lrician,  Jan.  j(). 

Mctaliu-iilamcnt  Lamps. — .\  ctnitiiuiatiiin  of  iho  ri-vicw 
of  progrcs.s  in  metallic- iilanu'nt  lamp  manufacture,  hasccl 
essentially  on  recent  Cierman  patent  specifications.  In  tliC 
present  instalment  various  jjrocesses  for  preparing  tungsten 
powiler  and  making  tungsten  filaments  are  describetl.  among 
them  a  i)rocess  of  Siemens  (.V  Ilalske  for  |)roducing  a  ductile 
tungsten  wire  by  ;iIloying  it  with  nickel. — Zcit.  j.  Bclciuht.. 
Jan.    JO. 

Arc  Lamp. — .\n  illustrated  description  of  the  latest 
h'rench  type  of  the  Heck  arc  lamp,  the  principal  feature  of 
which  is  its  great  simplicity  of  design. — La  Lumicre  Elec, 
Jan.  20. 

Generation,  Transmission  and  Distribution. 

Lrciich  ll'atcr-Poiccr  Plants. — II.  Bresson. — In  the  latest 
instalment  of  his  long  statistical  serial  on  the  hydroelectric 
stations  of  France  the  author  gives  a  list  of  those  in  the 
Garonne  district  with  data  on  their  etiuiiiment.  lie  is  now 
also  able  to  give  total  figures  for  all  the  water-power  plants 
in  France  using  either  water-power  alone  or  water-power 
in  connection  with  steam  as  reserve.  His  conclusion  is  that 
there  are  at  least  1150  such  plants  in  France. — La  Rc-rm- 
Elec,  Jan.  26. 

Speed  Rc'^ulatiou  of  Tlircc-l'liasc  Motors. — G.  Meyer. — 
The  concluding  part  of  his  article  of  economic  speed  regu- 
lation of  three-phase  motors,  sunmiing  up  his  final  conclu- 
sions. He  thinks  that  the  three-phase  commutator  motor 
will  have  the  largest  field,  being  suitable  for  all  purposes 
up  to  500  hp.  In  general  the  series  motor  is  more  suitable, 
while  the  shunt  motor  is  preferable  in  special  cases  only. 
For  ratings  above  500  hp  two  cases  must  be  distinguished. 
namely,  whether  speed  regulation  within  limits  is  required 
or  complete  regulation.  In  the  former  case  a  combination 
using  an  auxiliary  machine,  as  in  the  systems  of  Heyland, 
Scherbius,  etc..  may  be  used,  while  in  the  latter  case  the 
Ward-Leonard  direct-current  system  is  the  best. — La 
Lumicre  Elec,  Jan.  20. 

Reversible  Oil  Engine. — An  illustrated  description  of  the 
directly  reversible  Diesel  oil  engine  of  Hesselman  design 
made  by  a  German  company  for  use  on  shipboard.  It  is 
expected  that  it  will  also  be  used  for  stationary  purposes. 
Reversing  from  full  load  in  one  direction  to  full  load  in  the 
opposite  direction  can  be  done  smoothly  in  from  6  to  <S 
seconds.  Thijs  far  fifteen  ships  have  been  equipped  with 
this  oil  engine,  with  an  aggregate  rating  of  3690  hp. — Elec. 
Zeit.,  Jan.  25. 

Removing  Oil  from  Steam. — An  illustrated  description  of 
a  new  apparatus  of  Massip  for  removing  oil  from  exhaust 
steam  which  has  already  proved  satisfactory  in  practice.— 
La  Revue  Elec,  Jan.  26. 

Traction. 

Electrification  of  Trunk  Railroads. — W.  Reichel.— The 
first  part  of  a  long  review  of  the  present  status  of  the  elec- 
trification of  trunk  railroads.  This  development  will  be 
gradual  and  will  be  first  restricted  to  districts  where  elec- 
trical energy  can  be  produced  very  cheaply,  say  at  from 
0.5  cent  to  0.6  cent  per  kw-hour,  or  where  a  considerable 
increase  of  the  traffic  is  intended.  From  the  investigations 
so  far  made  by  different  organizations  it  is  concluded  that 
under  suitable  conditions  electrical  operation  of  trunk  rail- 
roads can  be  from  7  to  12  per  cent  cheaper  than  steam  trac- 
tion, without  taking  into  consideration  the  other  advantages 
of  electricity.  As  to  the  system  to  be  employed,  the  author 
points  out  the  limits  of  the  direct-current  system  with  re- 
spect to  voltage  and  corresponding  distance  of  transmission. 
The  principal  field  for  the  direct-current  third-rail  system  is 
on  elevated  roads  and  in  subways.  On  the  other  hand,  on 
such  side  lines  where  the  traffic  is  still  quite  low  storage- 
battery  motor  cars  have  proved  quite  successful  in  Ger- 
many.    In  the  year   1910  lines  of  an  aggregate  length   of 


2S40  km  (1700  milcsj  were  operated  in  this  way,  and  this 
aggregate  length  had  increased  by  the  end  of  191 1  to  4600 
km  (2800  miles).  The  Department  of  Slate  Railways  is 
(piite  satisfied  with  the  results  obtained  with  the  storage- 
battery  cars  on  small  side  lines.  l''or  trunk  railroads  the 
lhree-j)hase  .system  has  become  of  importance  only  in  Italy, 
although  some  diniculties  have  been  experienced.  The 
author  says  that  at  present  the  tendency  is  to  consider  the 
use  of  three-phase  series  comnnUator  motors  because  with 
induction  motors  operation  in  parallel  has  proved  difiicult  at 
times,  but  in  this  way  the  princi])al  advantage  of  the  three- 
phase  system — namely,  that  no  connnutator  is  required — is 
lost.  The  author  then  takes  up  the  use  of  single-phase 
traction.  The  article  is  to  be  continued. — Elek.  Kraftbetr. 
II.  Bahncn,  Jan.  14. 

Single-Phase  Railways  in  Germany. — A  table  giving  con- 
cise comparative  data  on  the  equipment  of  the  two  single- 
l)hase  lines  of  the  Prussian  State  Railways.  These  are  the 
lines  from  Blankencse  to  Ohlsdorf  and  from  Dessau  to 
Hitterfeld.  The  data  relate  to  general  equipment,  trolley- 
wire  construction,  equipment  of  power  house,  substations 
and  transmission  line,  and  equipment  of  locomotives  and 
motor  cars  respectively. — Elek.  Kraftbetr.  u.  Bahnen,  Jan.  4, 

Single-Phase  Locomotives  for  Trunk  Railroads. — Ex- 
tended statistical  data  on  details  of  construction  of  the 
locomotives  employed  on  nineteen  single-phase  roads  in  dif- 
ferent countries.  The  data  refer  to  general  construction  of 
the  locomotives,  dimensions,  weights,  speed  and  torque  and 
type  of  motors  employed,  also  to  road  and  transmission-line 
construction  and  equipment  of  the  power  house. — Elek. 
Kraftbetr.  u.  Bahncn,  Jan.  14. 

German  Street  Raihvays. — Ph.  Scholtes. — An  article 
giving  critical  statistical  data  on  the  number  of  car  rides 
per  inhabitant  and  the  length  of  trolley  lines  per  10,000  in- 
habitants in  1905  and  in  1910  in  various  German  cities,  also 
on  the  relation  between  increase  of  number  of  inhabitants 
and  increase  of  the  receipts  by  the  trolley  company  in 
several  German  cities. — Elek.  Kraftbetr.  u.  Bahnen,  Jan.  14 
and   24. 

Installations,   Systems  and   Appliances. 

Flat  Rate  and  Double  Tariff. — B.  Thierbach. — The 
author  compares  the  advantages  for  the  consumer  of  a 
single  flat  rate  and  of  a  double  tariff  in  which  special  rates 
are  charged  for  certain  hours.  He  gives  a  general  formula 
for  calculating  how  many  per  cent  of  the  total  kw-hours 
must  be  used  at  least  outside  of  the  special-rate  hours  in 
order  to  make  the  double  tariff  more  advantageous  than  a 
single  flat  rate  or  flat  rates  for  motor  service  and  lighting 
respectively.  Numerical  examples  are  added. — Elek.  Zeit., 
Jan.   25. 

Luxemburg. — J.  P.  Manternach. — Besides  the  large  elec- 
tric generating  stations  in  metallurgical  works  in  Luxem- 
burg which  are  operated  by  gas  engines  with  blast-furnace 
gas,  there  are  only  a  few  small  electric  central  stations  sup- 
plying towais  in  the  state  of  Luxemburg.  The  author  de- 
scribes the  first  small  distributing  plant  for  agricultural  pur- 
poses in  that  state.  The  plant  contains  a  50-kw,  3000-volt 
alternator,  a  24-kw,  iio-volt  direct-current  generator  and  a 
storage  battery  of  70  cells,  besides  transformers  and  motor- 
generator.  The  electric  current  is  used  for  lighting  a  castle 
and  for  motor  purposes  on  a  farm  and  in  a  distillery  which 
belong  to  it,  besides  which  several  small  towns  in  the 
neighborhood  are  supplied  wnth  energy  for  industrial  and 
agricultural  purposes. — Elek.  Kraftbetr.  n.  Bahnen.  Jan.  4. 

Wires,   Wiring  and   Conduits. 

Wiring  Rule. — W.  P.  Maycock. — The  wires  of  the 
various  circuits  emanating  from  any  two-pole  distribution 
board  are  of  three  sorts:  (a)  -|-  wires,  in  permanent  con- 
nection with  the  positive  busbar  (or  what  is  assumed  to  be 
the  positive  bar  in  alternating-current  work),  (b)  — wires, 
in  permanent  connection  w^ith  the  negative  busbar  (or  what 
is   assumed  to  be  the   negative   bar   in   alternating-current 
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work),  (c)  Connecting  wires;  that  is,  all  wires  other  than 
above,  viz.,  those  running  from  switches  to  lamps  and  other 
consuming  devices.  The  writer's  proposition  is  that  wires 
with  three  instead  of  two  easily  distinguished  outer  cover- 
ings would  be  advantageous  in  wiring  work.  Leads 
(-f-  wires)  and  returns  ( — wires)  should  have  a  brownish 
and  black  color  respectively,  as  at  present,  while  connecting 
wires  sliould  be  of  some  other  color,  or  preferably  a  braided 
or  other  mixture  of  two  colors.  The  object  in  view  is  to 
facilitate  work  and  any  subsequent  additions  or  alterations 
thereto.  The  rule  can  also  be  extended  to  wiring  diagrams, 
where  red  (or  thin  black)  lines  would  represent  positive 
wires,  black  (or  thick  black)  lines  would  represent  negative 
wires  and  dotted  lines  would  represent  connecting  wires. — 
Lond.  Electrician,  Jan.  26. 

IViring  System. — An  illustrated  description  ol'  a  now 
wiring  system,  brought  out  by  an  English  company,  the 
principal  feature  of  which  is  the  use  of  bare  copper  wires 
in  steel  casing. — Lond.  Elec.  Rcviciv,  Jan.  26. 

Electrophysics  and  Magnetism. 

Poynting's  Theorem. — \\'.  S.  1"'kanklin. — .\.  brief  mathe- 
matical paper  in  which  the  author  reduces  the  usual  expres- 
sion of  Poynting's  theorem  and  the  usual  ecpiations  of  elec- 
tromagnetic wave  motion  to  familiar  expressions  involving 
voltage  and  current  so  as  to  make  them  clearer  to  the 
electrical  engineer. — Jour.  Franklin  Institute,  January. 

Short  Electric  Waves  and  Long  Heat  Waves. — D.  Owen. 
Summary  of  the  work  of  Rubens  in  this  field,  especially  his 
measurements  of  dispersion,  methods  of  production  of 
homogeneous  infra-red  rays,  optical  properties  and  elec- 
trical conductivity,  electric  resonance  and  electric  polariza- 
tion, and  the  reflecting  and  absorbing  powers  of  substances 
for  infra-red  waves.  In  the  concluding  part  of  the  article 
experiments  on  short  electric  waves  arc  discussed. — Lond. 
Electrician,  Jan.  5. 

Magnetic  Rays. — Augusto  Reghi. — A  paper  read  before 
the  Academy  of  Sciences  in  Bologna.  The  author  formerly 
made  the  following  observation:  If  a  magnetic  field  is  im- 
pressed on  an  electrodeless  ring  discharge  there  is  formed 
a  light  bundle  which  follows  the  lines  of  magnetic  flux  and 
behaves  like  a  bundle  of  magnetic  rays.  It  would  seem  that 
this  bundle  is  formed  Ly  the  electrons  and  positive  ions 
which  are  produced  in  the  ring  discharge.  The  author  con- 
cludes that  quite  a  similar  phenomenon  would  be  produced 
if  instead  of  the  ring  discharge  an  ordinary  electric  spark 
discharge  was  employed,  although  nothing  of  the  kind  has 
heretofore  been  observed.  The  author  has  now  succeeded 
in  observing  this  phenomenon  with  a  spark  discharge  in 
gases  of  a  sufficient  degree  of  dilution. — Phys.  Zeit.,  Jan.  15. 

Magnetic  Splitting  of  Spectrum  Lines. — P.  Zeeman. — A 
lecture  given  before  the  French  Physical  Society  on  the 
general  case  of  the  magnetic  splitting  of  spectrum  lines  and 
its  application  in  astrophysics. — Phys.  Zcit.,  Jan.  15. 

Units,  Measurements  and   Instruments. 

Elux  Meter. — B.  11.  AIouriiY  and  U.  A.  Osciiwald. — An 
illustrated  description  of  a  simple  apparatus  for  determining 
the  flux  distribution  in  the  air-gap  of  a  machine.  The  move- 
ment is  shown  in  Fig.  2,  in  which,  for  the  sake  of  clearness. 
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Fig.    2— Movement    (Not   to    Scale). 

its  dimensions  in  the  vertical  scale  are  magnified  to  a  much 
greater  degree  than  in  the  horizontal.  It  consists  of  a 
slender  brass  shaft  with  needle  points  at  each  end,  carrying 
a  coil  of  twenty  turns  of  copper  wound  longitudinally  be- 
tween two  notches.  The  shaft  is  flattened  by  filing  before 
being  wound,  so  that  flat  bases  are  formed  for  the  coil  to 
lie  upon.  The  ends  of  this  coil  are  connected  through  light 
silver  ligaments  (L,  Fig.  2)  to  terminals  (T,  Fig.  3).     The 


shaft  also  carries  a  fine  hairspring  (//)  and  a  square  brass 
block,  on  the  four  sides  of  which  small  mirrors  (M )  are 
mounted.  The  whole  movement  is  mounted  between  jeweled 
bearings  (B,  Fig.  3)  inside  brass  tubing.  Windows  are  cut 
in  the  larger  part  of  the  brass  tube  so  that  light  may  fall 
from  a  small  osram  lamp  (L)  on  to  the  mirrors,  after  re- 
flection from  one  of  which  the  beam  may  be  caught  upon  a 
.scale.    The  large  brass  tube  is  terminated  by  a  socket  which 
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makes  a  good  sliding  fit  with  a  projecting  cylinder  on  the 
arm  A  (Fig.  4).  This  arm  A  is  constructed  so  that  an  ex- 
tension piece  (E),  which  carries  the  lamp  and  .scale,  may  be 
securely  clamped  either  at  right  angles  to  or  in  continuation 
of  the  line  of  the  arm.  The  position  of  the  arm  and  move- 
ment relatively  to  the  armature  is  read  on  a  circular  scale 
and  adjusted  by  means  of  worm  and  wheel.  When  a  cur- 
rent is  passed  through  the  small  coil,  which  is  primarily 
set  so  as  to  lie  in  a  place  normal  to  the  armature  surface,  it 
tends  to  run  into  a  plane  normal  to  the  flux  in  which  it  is 
situated.  This  motion  is  opposed  by  the  hairspring,  and  the 
coil  takes  up  a  position  in  which  the  opposing  moments  are 
equal.  In  practice  a  current  of  the  order  of  0.03  amp  is 
passed  first  in  one  direction  and  then  in  the  reverse  through 
the  coil  and  the  deflection  of  the  reflected  beam  of  light  on 


Fig.  4 — Apparatus   in    Position. 

the  scale  is  noted  in  each  case.  The  sum  of  these  two  de- 
flections, in  units  of  length,  may  for  most  purposes  be  as- 
sumed to  be  proportional  to  (i)  that  component  of  the  flux 
which  is  normal  to  the  armature;  (2)  the  current  passing 
through  the  movement.  Curves  obtained  from  typical  tests 
are  reproduced  and  the  theory  of  the  instrument  is  given. — ■ 
Lond.  Electrician.  Jan.  ig. 

Double-Tariff  Meter. — A  note  on  a  recent  British  patent 
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(76^K>,  |;m.  iS)  i)l'  till'  Untisli  I  li.imM)ii  lloiisinii  (  uiiipaiiy 
(  Alljjcimiin-  I' liklricitals  ( icsillsclial't  of  ( icriiiaiiy  ) .  It 
ri'latrs  to  a  luotliod  of  tlriviii^  a  typo  i)i  mcti-r  liaviiij;  two 
mi-cliaiiisius.  one  for  rcj^istcriiig  tlit'  i-iicrj^y  consninption  up 
to  a  fixed  maximmn,  all  in  excess  of  this  heinj;  registered 
by  the  other  inechaiiisin.  It  consists  of  a  ililTerential  j^ear- 
ing  in  which  a  planet  wheel  engages  two  sun  wheels.  One 
of  these  is  driven  by  the  meter  ami  the  other  by  a  motor  at 
a  constant  speeil  corresponding  to  the  fixed  inaxiinnni,  so 
that  the  planet  wheel  will  rotate  in  a  direction  depending  on 
whether  the  consiiniptioii  increases  or  falls.  It  is  so 
arranged  that  the  change  in  direction  of  rotation  causes  the 
shaft  ilriving  the  registering  mechanisms  to  disengage  one 
and  engage  the  other  mechanism. — London  lihw  liit^'ini^, 
Jan.  25. 

Measurement  of  Sf^arlc  Potentials  Between  30,000  and 
joo.ooo  Volts. — P.  ViLLARi)  AND  H.  AuRAiiAM. — An  accouiit 
of  an  investigation  carried  out  with  the  aid  of  the  l-'rencli 
Academy  of  Science.  Between  equal  spherical  electrodes 
held  on  symmetrical  potentials  and  with  spark  lengths 
smaller  than  the  radius  of  the  spheres,  the  minimum  spark- 
ing potential  I'  is  practically  independent  of  this  radius  of 
the  electrodes  and  is  given  in  volts  by  the  formula  V  =  5200 
+  26,200  .r.  where  .r  is  the  distance  between  the  electrodes  in 
centimeters.  This  formula  holds  good  between  20,000  volts 
and  300,000  volts  and  shows  that  in  order  to  increase  the 
spark  length  by  i  cm  in  free  air  in  a  uniform  field  it  is 
necessary  to  raise  the  potential  difference  between  the  elec- 
trodes by  26,200  volts.  This  characteristic  constant — 26,200 
volts  per  centimeter — is,  therefore,  the  limit  of  electrostatic 
strength  of  air  at  15  deg.  C.  at  a  pressure  of  76  cm  of 
mercury. — Comptcs  Rendus,  Dec.  11;  La  Liimiere  Elec, 
Jan.  20. 

Telegraphy,  Telephony  and  Signals. 

Telephone  Exchange. — An  illustrated  article  on  the  new 
central-battery  telephone  exchange  in  Creechurch  Lane, 
London,  which  accommodates  9000  subscribers.  The  special 
feature  of  the  subscribers'  calling  circuits  is  the  use  of  the 
■'ancillary  jack"  system.  Each  subscriber's  circuit  is 
equipped  with  three  answering  jacks  and  lamps  situated  at 
different  points  on  the  switchboard.  One  of  the  three  jacks 
may  be  described  as  the  primary  answering  jack  and  the 
others    as    auxiliary    answering   jacks.      The    circumstance 


Fig.  5 — Subscriber's  Line  Circuit  with   Ancillary  Jacks. 

differentiating  the  one  class  from  the  other  is  that  a  dis- 
engaged operator  in  front  of  whom  two  lamps  (one  primary 
and  the  other  auxiliary)  light  up  simultaneously  will  answer 
the  call  of  the  primary  lamp  in  preference  to  the  other. 
The  total  of  123  subscribers'  answering  positions  may  be 
considered  as  made  up  of  three  groups  of  forty-one  positions 
per  group,  each  subscriber  having  a  lamp  and  jack  in  each 
of  the  three  groups.  The  primary  answering  jacks  are 
arranged  on  the  switchboard  at  the  bottom  of  the  various 
panels,  in  the  space  usually  occupied  by  answering  jacks, 
the  ancillary  answering  jacks  being  immediately  above 
them.     The  circuits   with   primary   answering  jacks   in  the 


lirst  groii]»  ol  po.sitioiis  have  ancillary  answering  jacks  in 
the  second  and  third  groups.  .Similarly  those  witli  primary 
jacks  in  the  third  group  have  ancillary  jacks  in  the  third 
and  lirst  group,  and  those  with  primary  jacks  in  the  third 
group  have  ancillaries  in  the  first  and  second  groups.  A 
subscribers'  line  circuit  wired  on  this  system  is  shown  in 
I'ig.  5,  the  three  answering  jacks  and  lamps  being  con- 
nected in  parallel.  The  circuit  is  e(|uipped  with  the  usual 
line  and  cut-off  relay.  The  insertion  of  the  answering  plug 
ill  any  one  of  the  three  jacks  extinguishes  all  three  lamps. 
As  in  other  London  exchanges,  the  calls  between  sub- 
scribers in  different  exchanges  constitute  the  major  portion 
of  the  traffic,  and  the  rapid  and  accurate  working  of  junc- 
tion lines  becomes  a  most  important  factor.  A  considerable 
saving  in  the  time  of  operating  the  junction  circuits  is 
effected  by  the  use  of  keyless  ringing  circuits.  Lach  junc- 
tion or  "B"  position  has  provision  for  thirty-six  keyless  in- 
coming junctions  and  a  present  equipment  of  thirty  junc- 
tions, it  is  estimated  that  this  method  of  working  junction 
circuits  admits  of  25  per  cent  more  junctions  being  worked 
from  one  position  than  is  possible  on  existing  switchboards 
without  keyless  circuits. — Lond.  Elec.  Rev.,  Jan.  19. 

Vector  Calculator. — F.  Addey. — A  vector  may  be  ex- 
pressed algebraically  in  two  ways,  either  by  the  vector 
length  r  and  its  angle  0  with  a  fixed  axis  or  by  its  two  co- 
ordinates X  and  y  in  the  form  x -\- j  y.  The  first  method  is 
preferable  for  multiplication  and  division  of  vectors,  the 
second  method  for  addition  and  subtraction.  In  telephone 
calculations  it  is  continually  necessary  to  transform  a  vector 
from  one  of  these  forms  to  the  other  by  means  of  the  rela- 
tions X  =^  r  cos  0  and  y  =  r  sin  0.  To  avoid  these  calcula- 
tions the  author  has  devised  a  simple  calculator  of  squared 
paper  with  a  pivoted,  rotatable,  transparent  gradu- 
ated celluloid  strip,  by  means  of  which  the  results  of  the 
above  transformations  may  be  read  off  directly. — Lond. 
Elec.  Review,  Jan.  26. 

Miscellaneous. 

Electrical  Resistivity  of  Special  Steels. — O.  Boudouard. 
— An  account  of  an  investigation  on  the  change  of  electrical 
resistivity  of  various  steels  with  variation  in  their  composi- 
tion. In  carbon  steels  the  electric  resistivity  increases  with 
the  content  of  carbon.  Nickel  steels,  manganese  steels, 
chromium  steels  and  tungsten  steels  were  also  investigated 
and  the  formula  of  Benedicks  giving  the  electrical  resis- 
tivity as  a  function  of  the  alloyed  elements  was  confirmed. — 
Comptes  Rendus,  Dec.  26;  La  Liimiere  Elec,  Jan.  20. 


Book  Reviews. 

Elektrochemische   Umformer.     By   Johannes   Zacharias, 
Vienna  and  Leipsig:     A.  Hartleben's.     253  pages,  117 
illus.     Price,  5  marks. 
A  very  practical  textbook  on  primary  voltaic  cells  as  actu- 
ally   constructed   and   used   in    Germany    and   Austria.     A 
large  amount  of  information  is  given  concerning  the  con- 
struction, behavior  and  tests  of  such  cells,  from  the  smallest 
pocket  dry-cells  to  the  largest  primary  cells  in  use.     A  min- 
imum amount  of  theory  is  used  and  no  algebra.     The  book 
will  be  of  interest  to  all  who  are  interested  in  the  practical 
performance  of  voltaic  batteries. 


The    Care    of    Automobiles.      By    Robert    E.    Sherwood. 

Xew  York:  The  Neis  Publishing  Company.     73  pages. 

Price,  50  cents. 
A  handy  little  pocket-book  of  a  very  practical  nature  on 
the  care  of  motor  cars  addressed  to  car  operators  and 
owners  both  potential  and  actual.  It  gives  in  nineteen 
short  chapters  a  great  deal  of  information  on  construction, 
repairs  and  proper  operation  of  a  motor  car  and  motor. 
It  then  follows  with  a  list  of  "dont's."  At  the  end  of  all 
comes  a  list  of  "acute  automobilia,"  designed  to  reduce 
accidents,  such  as  "Oils  well  that  ends  well." 
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New  Apparatus  and  Appliances 


MAGNETO  TESTER. 


I'o  test  magnetos  and  automobile  ignition  and  timing 
systems  the  Butler  Manufacturing  Company,  Carthage, 
Ind.,  has  developed  a  device  for  indicating  the  exact  angular 
position  at  which  each  spark  occurs.  The  chuck-shaft 
which  drives  the  magneto  is  geared  to  a  protractor  needle 
revolving  over  a  360-deg.  scale  once  for  each  rotation  of 
the  driving  shaft.  This  moving  needle  is  insulated  from 
its  dial  plate  and  can  be  connected  to  the  undergrounded 
side  of  the  magneto  circuit.  The  position  of  each  spark  as 
it  occurs  is  thus  indicated  clearly  on  the  graduated  pro- 
tractor scale,  and  correction  can  be  made  for  improper 
timing.  By  the  use  of  the  magneto  testing  device  many 
engine  troubles  due  to  faulty  ignition  can  be  located  and 
avoided. 


LIGHT  ELECTRIC  DELIVERY  WAGON. 


Fulfilment  of  the  need  for  a  light-weight  economical  elec- 
tric delivery  wagon  at  a  price  as  low  as  consistent  with 
first-class  quality  and  construction  was  the  purpose  of  the 
designers  of  the  new  M.  &  P.  delivery  car  built  by  the 
M.  &  P.  Electric  Vehicle  Company,  Detroit,  Mich.  This  car 
is  built  in  icoo-lb.  sizes  with  either  closed  or  express  body. 
The  wheel-base  measures  100  in.  with  56-in.  tread,  and  the 
30-in.  artillery-type,  twelve-spoke  wheels  can  be  furnished 
with  either  solid  or  pneumatic  tires.  The  battery  equipment 
comprises  twenty-four  Gould  lead  cells,  contained  in  an 
underslung  battery  box.  Westinghouse  continuous-tongue 
controller  and  Westinghouse  motors  are  used,  the  motor 
being  slung  forward  of  the  battery  box  and  just  beneath 
the  driver's  seat.  The  live  jack-shaft  is  carried  on  "New 
Departure"  ball  bearings.  Meters  are  provided  on  the  dash 
for  registering  both  miles  and  amp-hours.  Sixty  miles  can 
be  made  per  charge,  the  average  speed  being  12  miles 
per  Iiour. 


EXHIBITS  AT  CHICAGO  TELEPHONE  CONVENTION. 


A  creditable  exhibit  of  telephonic  apparatus  and  elec- 
trical accessories  was  made  during  the  recent  Chicago  con- 
vention of  the  National  Independent  Telephone  Association. 
Something  of  an  innovation  in  convention  procedure  was 
made  during  the  "technical  conference''  of  the  association. 
Chairman  Hurtz  announced  that  any  exhibitor  who  had  a 
real  novelty  on  display  might  have  two  minutes  of  the 
convention's  time  to  describe  his  new  apparatus.  Represen- 
tatives of  four  companies  availed  themselves  of  this  in- 
vitation. Mr.  D.  S.  Patterson  described  the  new  National 
pole  socket  made  in  Pittsburgh,  Mr.  C.  I.  Hall  the  new 
wooden  combined  insulator  and  pin  of  the  Minerallac  Elec- 
tric Company,  Mr.  Block  the  liability-insurance  plan  of  the 
Utilities  Indcnmity  Exchange  of  St.  Louis,  and  a  represen- 
tative of  the  Krips-Wright  Company,  of  Philadelphia,  the 
cable  carriers  and  hangers  of  that  company.  Tuesday 
afternoon  of  convention  week  was  set  aside  for  the  inspec- 
tion of  exhibits,  and  there  was  no  session  of  the  convention 
at  that  time.     Among  the  exhibitors   were  the   following: 

H.  E.  Adams  Manufacturing  Company,  Pittsburgh; 
American  Electric  Company,  Chicago;  Automatic  Electric 
Company,  Chicago;  Baird  Electric  Company,  Chicago; 
Frank  B.  Cook,  Chicago;  Corwin  Telephone  Manufactur- 
ing Company,  Chicago;  Cracraft-Leich  Electric  Company. 
Genoa,  111.;  Dean  h'lectric  Company,  Elyria,  Ohio;  Denio 
General  Electric  Company,  Rochester.  N.  Y. :  Electric  Ap- 


pliance Company,  Chicago;  Llectnc  Specialty  Company, 
Cresco,  la.;  Electric  Storage  Battery  Company,  Phila- 
delphia; Everstick  Anchor  Company,  St.  Louis;  Fibre  Con- 
duit Company,  Orangeburg,  N.  Y.;  Holtzer-Cabot  Electric 
Company,  Brookline,  Mass.;  Illinois  Electric  Company, 
Chicago;  Kellogg  Switchboard  &  Supply  Company,  Chi- 
cago; Krips-Wright  Company,  Philadelphia;  W.  N. 
Matthews  &  Brother,  St.  Louis;  Miller  Anchor  Company, 
Norwalk,  Ohio;  Minerallac  Electric  Company,  Chicago; 
Monarch  Telephone  Manufacturing  Company,  Fort  Dodge, 
la.;  National  Carbon  Company,  Cleveland;  National  Pole 
Socket  Company,  Pittsburgh;  North  Electric  Company, 
Cleveland;  Nungesser  Carbon  &  P>attery  Company,  Cleve- 
land; Paragon  Sellers  Company,  Chicago;  Pyrenc  Com- 
pany, Chicago;  Reliable  Electric  Company,  Chicago; 
Specialty  Device  Company,  Cincinnati ;  Standard  Under- 
ground Cable  Company,  Pittsburgh;  Stromberg-Carlson 
Telephone  Manufacturing  Company,  Rochester,  N.  Y. ; 
Utilities  Indemnity  Exchange,  St.  Louis;  Warner  Electric 
Company,  Muncie,  Ind.;  B.  F.  Wasson,  Clinton,  111. 


LARGE  ALTERNATING-CURRENT   FIRE-PUMP 
STARTER. 


One  of  the  largest  alternating-current  fire-pump  starting 
equipments  ever  built  has  been  installed  in  the  new  North- 
west turbine-generating  station  of  the  Commonwealth  Edi- 
son Company,  Chicago.  The  pump  is  capable  of  delivering 
2000  gal.  of  water  per  minute  at  a  pressure  of  150  lb.  per 
sq.  in.  The  225-hp,  220-volt,  three-phase,  60-cycle  slip-ring 
induction  motor  which  operates  the  pump  is  automatically 


Alternating-Current    Fire-Pump    Starter. 


controlled  by  the  starting  panel  shown  in  the  accompanying 
illustration.  The  starting  p:.ncl,  which  was  built  by  the 
Cutler-Hammer  Manufacturing  Company,  Milwaukee,  Wis., 
measures  60  in.  by  60  in.  Behind  the  2-in.  slab  of  oiled 
slate  are  mounted  the  resistor  elements. 

At  the  lower  right-hand  corner  is  seen  the  double-throw 
600-amp  main  switch,  connecting  the  panel  to  either  of 
two  sources  of  supply.  At  the  top  is  seen  the  primary 
overload  circuit-breaker,  flanked  by  an  indicating  anmicter 
and  vt)ltmeter.  The  signal  lamps  indicate  when  energy  is 
available  and  when  the  motor  is  running.  The  ten  cam- 
operated   crank    switches   at    the   center    of    the   panel    are 
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cliisfd  ill  .siK'ccssiDii  l)v  llic  two  lar^c  .illiTiialiii^  i-inrciil 
solcm)icls,  actiiin  thr»)ii}.;li  racks  and  i)inioiis.  1  hcsi-  .sdic 
iioids  art'  in  turn  cunlrnlli-d  l)y  tlu-  pros.sun-  diapliraf^ni  at 
the  low  or  Irt't  hand  cornfr.  When  tlic  pri'.s.surf  falls  to 
135  lb.  an  anxdiary  circuit  is  closed,  ciicrgi/iujj;  the  clapper 
switch  at  the  ri!.;ht.  which  in  turn  completes  the  contact  to 
the  solenoids.  The  three  lelt-liand  switches  of  the  crank 
.1,'roup  are  in  the  primary  circuit  and  close  cpiickly  through 
lost-motion  links.  The  carhou  Mocks  witli  which  they  are 
fitted  take  all  arcing  anil  can  l)e  easily  renewed.  The 
seven  switches  at  the  nj^hi  ari'  secondary  contacts,  cutting 
out  the  secondary  startiui^  resistance  a  step  at  a  tinu-,  mean- 
while kecpintj  all  three  phases  balanced.  I  he  two  sec- 
ondary ruiniinn  switches  are  shown  at  the  extreme  rij^ln. 
If  desired,  the  panel  can  be  operated  manually  by  simply 
lifting  the  hand  lever  shown.  The  lever  is  then  held  in 
the  running  position  by  means  of  a  latch  rod  e.xtending 
the  panel.  This  latch  rod  is  arranged  with  a  no-voltage 
relay,  releasing  the  baud  lever  automatically  upon  failure 
of  the  voltage  in  the  same  way  as  with  automatic  starting. 
The  controller  panel  is  moisture-proof  and  will  be  inclosed 
in  a  splash-proof  case.  .Ml  springs  are  of  phosphor-bronze, 
and  iron  |)arts  are  coi)|)t'r  pl.'ited. 


POLE  SOCKET. 


At  the  recent  Ihicago  convention  of  the  National  Inde- 
pendent Telephone  .Association  there  was  exhibited  a  new 
pole  socket  that  attracted  considerable  attention.  This 
appliance  is  intended  to  give  to  poles  decayed  at  the  ground 
line  a  new  lease  of  life.  It  consists  of  a  cylinder  or  tube 
of  steel,  coated  inside  and  out  with  asphaltum,  and  is  made 
in  various  sizes.  The  sample  shown  and  illustrated 
in  the  accom])anying  cut  is  7  ft.  high  and  u  in.  in  outside 
diameter.  The  metal  shell  is  3  T6  in.  thick.  It  is  intended 
to  be  placed  5  ft.  deep  in  the  earth,  projecting  2  ft.  above 


Pole    Socket. 

the  ground.  At  the  ground  line  there  is  an  indentation  in 
the  tube  contracting"  the  diameter  at  this  point  to  10  in.,  as 
shown  in  the  illustration. 

When  a  partly  decayed  pole  is  to  be  transferred  to  a 
socket  it  is  cut  off  at  the  ground,  after  attachment  to  a 
lifting  jack.     Then  it  is  moved  aside  from  the  old  location 


about  I  ft.  and  shaped  with  axe  and  draw  knife  to  go  nito 
the  upper  portion  of  the  pole  socket.  In  the  meantime  the 
luiie  has  been  placed  in  the  hole  prej)ared  for  it  and  tamjicd 
ni  position.  It  is  then  llUed  with  loncrete  (or  partly  with 
cirili  .■in<l  p.irtly  with  concrete)  up  to  a  distance  from  1  ft. 
lo  J  ft.  below  the  ground  line,  drout  is  poure«i  into  the 
lube  oil  top  of  the  concrete  to  a  level  of  abcjut  a  fool  above 
the  ground.  When  this  is  done  the  pole,  with  butt  shaped 
as  shown  in  the  cut,  is  raised  by  the  jack  and  lowered  into 
the  socket.  If  properly  shaped  there  will  be  two  ])oints  of 
contact  between  the  socket  and  the  pole  butt.  The  lower 
one  is  ;il  the  ground-level  contraction  and  the  upper  one, 
J  ft.  abovi',  is  ;it  the  rim  of  the  socket.  When  the  pole 
enters  liie  socket  the  grout  is  .squeezed  up  and  around  it, 
filling  all  the  space  in  the  socket.  After  the  pole  and  socket 
are  made  plumb  the  space  jn  the  hole  around  the  tube  is 
filled  in  with  earth  or  concrete,  as  required. 

It  is  said  that  the  entire  work  of  resetting  a  large  jjole 
can  be  done  in  one  hour  by  three  men.  In  soft  earth  a 
wooden  l)lock  should  be  ])laced  in  the  bottom  of  the  hole 
for  the  tube  to  rest  on.  b'or  poles  8  in.  or  9  in.  in  diameter 
sockets  having  the  same  diameter  should  be  used,  but 
sockets  from  10  in.  to  18  in.  in  diameter  will  accommodate 
poles  having  a  respective  diameter  i  in.  greater.  By  the 
use  of  wedges  sockets  can  be  made  to  accommodate  poles 
of  smaller  diameter.  The  wedge  is  used  to  tighten  the 
pole  in  the  socket  until  the  grout  becomes  hard.  This 
socket  is  known  as  the  National  and  was  exhibited  at  the 
Chicago  convention  by  Mr.  David  S.  Patterson,  Fitzsimons 
Building,  Pitt.sburgh.  It  is  advocated  as  a  saving  of  ex- 
pense in  the  reconstruction  of  pole  lines. 


140,000- VOLT  TRANSFORMERS. 


About  two  years  ago  the  General  Electric  Company  built 
for  the  Stanislaus  Power  Company  seven  transformers  de- 
signed for  a  voltage  of  138,500.  This  was  at  that  time  the 
highest  voltage  ever  used  commercially.  At  the  present 
time  the  General  Electric  Company  is  building  transformers 
which  will  mark  another  increase  in  voltage  to  be  applied 
to  commercial  purposes.  The  Eastern  Michigan  Power 
Company  is  being  supplied  with  twelve  single-phase,  60- 
cycle,  3000-kva  transformers,  designed  for  delta  connection 
on  its  140,000-volt  transmission  system.  These  transform- 
ers occupy  a  floor  space  of  about  11  ft.  by  5  ft.,  having  a 
total  height  of  approximately  19  ft.  from  floor  to  the  top 
of  the  high-tension  terminals.  Each  transformer  will  con- 
tain about  4000  gal.  of  oil.  In  addition  to  the  high  primary 
voltage  for  which  these  transformers  are  intended,  the 
design  is  of  special  interest  in  that  the  transformers,  to 
meet  various  low-tension  conditions,  are  arranged  for  the 
following  secondary  voltages : 

Three  transformers  are  designed  for  a  secondary  voltage 
of  2470  volts  in  one  circuit.  Three  transformers  are  de- 
signed for  simultaneous  service  on  four  secondary  circuits 
of  370  volts  with  125  kva  capacity  each,  one  secondary 
circuit  of  5560  volts  with  1000  kva  capacity,  and  one  second- 
ary circuit  of  44,000  volts  with  1500  kva  capacity.  Three 
transformers  are  designed  for  one  secondary  circuit  of 
370  volts  with  125  kva  capacity,  one  secondary  circuit  of 
5560  volts  with  2250  kva  capacity  and  one  secondary  circuit 
of  22,000  volts  with  500  kva  capacity;  and  the  three  re- 
maining transformers  are  designed  for  two  secondary  cir- 
cuits of  370  volts,  125  kva  capacity  each,  and  one  secondary 
circuit  of  22.000  volts,  2750  kva  capacity. 

Standard  oil-filled  leads  are  provided.  These  leads  have 
an  over-all  dimension  of  7  ft.  4  in.  and  contain  about  30  gal. 
of  oil  each.  They  are  provided  with  cast-iron  bases  which 
are  fitted  to  the  cover  and  which  extend  down  into  the  tank 
well  under  the  oil.  The  end  is  equipped  with  a  brass  ball, 
and  the  whole  lead  has  been  developed  wuth  the  ultimate 
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im  of  reducing  the  possibility  of  corona  clifects.  Iliese 
■ansformers  are  designed  to  withstand  a  test  of  280,000 
olts  from  the  high-tension  winding  to  all  other  parts.  The 
il-filled   leads  arc  also  suhiccted  to  this  hi<di-tcnsion  test. 


)IL-PRESSURE  GOVERNOR  FOR  WATERWHEELS. 


A  full  line  uf  oil-pressure  governors  for  watcrvvlieels  is 
iinounced  by  the  Woodward  Governor  Company,  of  Rock- 
ord,  111.  As  the  oldest  among  present  successful  governor 
luilders,  the  Woodward  company  has  for  forty-two  years 
et  a  standard  of  excellence  by  its  well-known  mechanical 
l^overnor,  the  type  to  which  its  output  has  hitherto  been 
:onfined.  To  meet  an  increased  field  in  the  larger  sizes  the 
lew  oil-pressure  governor  has  now  been  developed.  A 
lumber  of  exclusive  features  and  refinements  of  design 
nark  this  new  equipment.  Fig.  i  shows  the  pump  and 
governor  complete  and  Fig.  2  the  governor  mechanism 
)roper. 

With  changes  of  speed  the  flyballs  act  on  the  pilot  valve, 
A'hich  in  turn  controls  the  main  relay  valve,  admitting  oil 
It  100  lb.  to  200  lb.  pressure  to  the  vertical  gate-operating 
rylinder.  A  lower  floating  lever  connects  the  two  valves 
A'ith  the  lower  stem  of  the  flyball  governor  and  causes  the 
iiovements  of  the  relay  valve  to  correspond  with  the  move- 
iients  of  the  stem.  The  very  slight  effort  needed  to  operate 
:his  pilot  valve  insures  the  sensitive  and  quick  operation 
)f  the  governor.  Aside  from  its  small  size  the  pilot  valve 
s  further  rendered  extremely  responsive  by  being  kept  in 
:ontinual  oscillation  through  a  small  range  by  the  eccentric 
Governor  pulley.  The  ingenious  compensating  device  with 
►vhich  this  quick-acting  governor  is  provided  is  operated 
from  the  motion  of  the  gate  piston  itself  through  the  pivot 
ain  and  crank  arm  shown.  Movement  of  the  gate 
iucchanism  tends  to  clo:^e  the  relay  valve  by  changing  the 
length  of  its  tie  rod  through  deflection  of  the  upper  floating 
lever.  The  linkage  is  made,  however,  through  a  pair  of 
pistons  moving  in  the  kerosene  of  the  compensating  dash- 
pot.  While  transmitting  quickly  all  sudden  short  move- 
ments, this  dashpot  action  is  limited  and  does  not  prevent 
a  continuous  movement  of  the  gate  mechanism  when  there 


troubles  are  similarly  avoided  by  the  vertical  design  of  the 
power  cylinder  and  of  the  pilot  and  relay  valves,  insuring 
the  freest  movement  of  the  valve  stems  without  opportunity 
for  leakage.  The  governor  is  provided  with  a  handle  for 
manually  shutting  or  opening  the  gate  mechanism,  in  addi- 
tion to  a  safety-stop  idler  pulley,  which  operates  in  case  of 


I  j- Ig.   1 — Woodward    Pressure    Governor    and    Compresscr    Complete. 

!s  a  large  change  of  load.  A  90-deg.  phasing  of  the  lever 
{irms  also  makes  available  the  most  sensitive  compensation 
lit  small  gate  openings,  where  it  is  most  needed.  The  coni- 
iiensating  mechanism  can  be  adjusted  during  operation, 
i^he  construction  of  the  dashpot  avoids  the  use  of  packing. 
1$   the    chamber    is    only    partly    filled    with    oil.      Packing 
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Fig.   2— Controlling    Mechanism    Detached    from    Power    Cylinder. 

belt  failure.  When  desired  remote-speed  control  of  the 
governor  can  be  effected  through  a  small  motor  attached 
beneath  the  flyball  casing. 

For  compactness  and  flexibility  in  installation  the  pump 
and  pressure  tank  have  been  built  as  a  unit,  separate  from 
the  governor  proper,  thus  allowing  each  to  be  placed  to  the 
best  advantage  in  the  plant.  Only  two  pipes  are  required 
to  connect  up  the  equipment,  all  other  connections  being 
completed  at  the  factory.  I^he  pump  is  of  the  double- 
opposed  horizontal-cylinder  outside-packed  type,  with  in- 
closed-case  splash  and  chain  lubrication.  The  tank,  which 
is  kept  half  filled  with  oil  overlaid  by  compressed  air  at  200 
lb.  per  sq.  in.,  is  provided  with  a  special  safety  valve.  For 
superior  reliability  of  operation  this  valve  is  constructed 
with  a  comparatively  large  pressure  diaphragm,  which  on 
an  excess  of  pressure  opens  a  small  aperture  through  which 
the  excessive  pressure  escapes. 


SELF-STARTERS  FOR  HIGH-TENSION  MOTORS. 

.•\  large  number  of  "primary"  motors  are  now  in  service, 
using  alternating-current  energy  at  pressures  of  1100  volts 
or  higher.  While  the  design  of  self-starters  for  motors 
of  ordinary  pressure  has  presented  no  especial  problems, 
the  provision  of  adequate  control  apparatus  for  high-tension 
motors  has  recently  been  solved  by  the  Cutler-Hammei 
-Manufacturing  Company,  Milwaukee,  Wis.,  by  substituting 
a  solenoid-operated  oil  switch  for  the  standard  air-brake 
switch  used  on  its  starting  panels  for  ordinary  slip-ring 
motors. 

Under  normal  conditions,  closing  the  pilot  switch  at  the 
control  station  completes  the  circuit  to  the  solenoid  wind- 
ing of  the  oil  switch,  causing  it  to  close.  Current  is  thus 
admitted  to  the  primary  or  .stator  winding  of  the  motor, 
secondary  currents  being  induced  in  the  rotor  by  trans- 
fornier  action.  The  surge  of  current  in  the  rotor  then 
has  the  eflfect  of  energizing  the  first  of  the  three-phase 
series  relays.  Lifting  this  copper  disk  opens  the  cir- 
cuit to  the  solenoid  of  the  first  accelerating  switch.  .'\n 
interlock   on   the   primary   oil   switch   is   in   series   with    the 
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irl.iy  i.-uiu;u-ts,  so  lli.it  ilir  .uHTlcraliiig  switch  cannot 
cIdsc  until  tlic  primary  swiicli  has  been  closed.  As  the 
MK^or  accelerates,  the  secondary  nnr^c  dies  away  nntil  it 
has  fallen  to  normal  load,  tiie  relay  drops  again  and  the 
circuit  is  completed  to  the  solenoid  of  the  first  accelerating 
switch.  This  closes  and  cnts  out  the  first  step  of  the  start 
ing  resistance,  permitting  a  second  snrge  of  current  ami 
Inrthcr  acceleration  of  the  motor.  The  second  series  relay 
is  ihen  lifted  and  the  second  accelerating  switch  is  under 
the  control  of  this  relay  .ind  of  tlu'  niterlock  on  the  first, 
rile  operation  is  ihen  repeated  for  the  succeeding  switches. 
As  the  result  of  the  use  of  the  "np,"  or  "closed,"  interlocks, 
no  switch  can  close  until  the  preceiling  switch  has  been 
closed,  insuring  the  proper  sequence  in  switch  operation, 
riie  "down."  or  "t)pen,"  interlocked  contacts  so  control  the 
primary  switch  that  it  cannot  close  nntil  all  the  accelerat- 
ing switches  are  down  and  the  resistance  cut  into  the  rotor. 
Should  any  accelerating  switch  stick,  the  panel  will  auto 
matically  remain  dead.  The  solenoid  switches  are  of  tiic 
same  type  used  on  other  automatic  starting  panels  built  by 
the  Cutler-Hammer  company.  The  main  contacts  are 
laminated  copper  brushes  which  press  against  brass  contact 
pieces  with  a  wiping  action.  An  auxiliary  contact  of 
carbon  to  copper  takes  the  arc  on  opening  the  circuit. 


.'iiituiiiobilL'.  (he  energy  loss  in  the  rcNislor  would  be  ex- 
cessive. However,  the  increase  in  V(dtage  across  the  iron- 
wire  resistor  is  used  also  to  produce  a  pr(jp(jrtional  de- 
crease in  the  field  excitation,  so  that  the  voltage  of  the 
generator  tends  to  remain  nearly  constant  independent  of 
the  sjjced  at  which   it   is  driven,  ruul   the  energy  lost   in   the 
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VARIABLE-SPEED,    CONSTANT-CURRENT   GENER- 
ATOR FOR  TRAIN  AND  AUTOMOBILE  LIGHTING. 


.\  noteworthy  application  of  the  high  positive  tempera 
lure-resistance  coefficient  of  iron  has  been  made  in  the 
variable-speed,  constant-current  generator  illustrated  here- 
with. Between  the  armature  brushes  of  the  generator  and 
the  storage  battery  to  which  it  supplies  energy  is  connected 
an  iron  wire  resistor,  the  resistance  of  which  increases 
enormously  when  the  current  exceeds  a  certain  value.  An 
indication  of  this  characteristic  of  the  resistor  is  given  by 
V\g.  2,  which  shows  that  the  voltage  across  the  terminals 
of  the  resistor  as  operated  in  vacuo  increases  from  1.5  to 
7.5  when  the  current  increases  from  12  to  16  amp;  that  is  to 
say,  with  an  increase  of  33  per  cent  in  the  current  the  re- 


f^ig-    2 — Curves    A    and    B,    Showing    Behavior   of    Ballast    Coll    and 
German    Silver    Respectively    with    Increasing    Current. 

resistor  is  but  a  small  proportion  of  the  total  output,  in 
shunt  with  the  iron-wire  resistor  is  a  field  coil  the  mmf  of 
which  is  in  a  direction  to  oppose  that  of  the  main  field  coil, 
which  is  connected  directly  across  the  terminals  of  the 
battery. 

The  resistance  of  the  "bucking"  coil  is  considerably 
greater  than  that  of  the  "ballast"  resistor  when  the  latter 
is  cold  or  only  slightly  heated.  However,  when  the  ballast 
resistor  becomes  heated  with  current  its  increased  resist- 
ance forces  the  bulk  of  the  current  delivered  by  the  gen- 
erator to  pass  through  the  bucking  coil,  thereby  greatly 
increasing  the  counter  excitation  produced  by  the  latter. 
As  the  strength  of  the  magnetic  field  is  due  to  the  difTerence 
between  the  exciting  efifect  of  the  main  shunt-field  winding 
and  the  bucking  coil,  it  follows  that  by  suitably-  proportion- 
ing the  ballast  coil  and  the  bucking  coil  to  the  other 
elements  the  variation  in  the  current  may  be  as  small  as 
desired. 

The  generator  is  proportioned  to  produce  a  small  current 
at  battery  voltage  at  speeds  as  low  as  200  r.p.m.  of  the 
automobile  engine.  At  higher  speeds  the  current — but  not 
the  voltage — increases  rapidly  until  about  12  amp  is  reached 
at  about  600  r.p.m.  At  still  higher  speeds  the  current  re- 
mains practically  constant,  no  matter  how  fast  the  engine 
runs,  and  does  not  exceed  14  amp  under  any  conditions. 
The  value  of  the  delivered  voltage  is  that  of  the  battery 
for  which  the  lamps  used  are  best  suited.     Tn  this  respect 
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Fig.    1 — End    View   of   Generator. 

sistance  increases  by  375  per  cent  and  the  consumed  volt- 
age by  400  per  cent.  Thus,  even  with  constant  field  ex- 
citation, automatic  increase  in  the  resistance  of  the  re- 
sistor would  tend  to  limit  the  current  delivered  by  the  gen- 
erator to  the  battery,  although  with  extreme  variation  in 
generator   speed,  as  encountered   upon  the   railway   car  or 


Fig.  3 — Circuit  Connection   of   Generator. 
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the  generator  has  been  found  superior  to  an  ordinary  shunt^ 
wound  generator  for  battery  charging,  as  it  delivers 
the  battery  a  practically  constant  current  even  though  the 
plates  be  badly  sulphated  and  the  resistance  greatly  in- 
creased. As  applied  to  the  automobile  the  generator  is 
capable  of  supplying  all  the  energy  required  by  the  lamp^ 
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md  siifticient  excess  to  keep  the  battery  fully  charged  ;  thus 
laylight  charging  is  avoided  and  there  is  no  need  for  eitiier 
I  voltmeter  or  an  ammeter  on  the  dashboard. 

In  the  construction  of  the  generator  itself  the  simplest 
)ossible  arrangement  has  been  employed.  The  entire  field 
nagnet  ring,  which  also  constilulcs  the  main  frame,  is 
iiniply  a  steel  shell  cut  from  a  standard  cold-drawn  seam- 
ess  steel  tube.  The  field  coils  are  former-wound  and  held 
n  place  by  the  stubby  pole  pieces  which  they  surround.  All 
)f  the  generator  parts  arc  completely  inclosed,  only  the 
lutomatic  cut  out  switch  and  the  iron-wire  resistor  being 
jxternal  to  the  steel  shell. 

The  above-described  system  of  electric  lighting  by  means 
)f  a  variable-speed,  constant-current  generator  was  the 
subject  of  a  United  States  patent  issued  to  Mr.  S.  W.  Rush- 
Tiore  on  Jan.  30,  1912.  The  apparatus  has  been  placed  on 
he  market  bv  the  Rusinnore  Dvnamo  Works,  Plain- 
ield.  N.   I.        ' 


TRUSS  INSULATOR  PIN. 


The  Electric  Service  Supplies  Company.  Philadelphia, 
las  brought  out  a  new  insulator  pin,  known  as  the  Keystone 
Tuss  pin,  which,  it  is  claimed,  overcomes  every  disad- 
/antage  of  former  types  of  truss  pins  and  in  addition  has 
uany  other  important  advantages. 

Heretofore  it  has  been  necessary  to  cement  the  complete 
)in  in  the  insulator  before  erecting  it.  With  the  Keystone 
:russ  pin  the  thimble  only  is  cemented  in  the  insulator, 
A^hich  assembly  is  afterward  mounted  on  the  truss  pin. 
rhe  illustrations  herewith  show  clearly  the  curved  base  of 
:he  pin  with  the  lips  that  project  over  the  sides  of  the  cross- 
irm.  This  provides  a  bearing  at  the  edge  of  the  cross-arm. 
Therefore  any  pull  at  the  top  of  the  pin  tends  to  lift  the 
lin  at  its  center,  throwing  a  tensile  strain  on  the  bolt.  It  is 
;laimed  that  with  types  of  separate  top  pin  which  do  not 
lave  the  curved  base  the  strain  that  comes  on  the  stud  bolt 
s  a  bending  strain,  resulting  in  a  deflection  back  and  forth 
-'ach  time  that  the  strain  comes  on  the  wire  in  a  different 
lirection.     As   this   bending^   back   and    forth   continues,    it 


Fig.     1  —  Details    of    Truss     Insulator     Pin. 

weakens  the  bolt  and  digs  a  hole  in  the  cross-arm,  which 
'permits  water  to  enter  and  results  in  rotting  and  the  final 
lioosening  of  the  bolt  in  the  arm.  The  curved  base,  niore- 
bver,  prevents  water  from  settling  in  or  around  the  bolt 
[lole  and  prevents  the  rotting  of  the  cross-arm  at  this  point. 
iFhe  depending  lips  of  the  base  find  a  bearing  on  each  side 


(jf  the  arm.  pre\ent  the  pin   I'mm  turning  and  offer  a  most 
substantial    side-strain    construction. 

Referring  to  the  accompanying  illustrations,  the  separate 
top  or  thimble  A  is  designed  for  cementing  into  the  insu- 
lator. This  cementing  may  be  done  either  by  the  customer 
or  at  the   insulator   factory,  the  latter  being  recommended 


Fig.    2 — Truss    Insulator    Pin. 

because  of  the  low  cost  and  because  nisulators  when  re- 
ceived by  the  customer  are  at  once  ready  for  installation. 
This  thimble  is  of  malleable  iron,  cored  and  tapped  to  screw 
on  to  the  upper  end  of  bolt  B  as  seen. 

Bolt  B,  which  is  of  solid  drop-forged  steel,  of  either 
j^-in.  or  %-in.  diameter  and  of  the  proper  length  to  suit  the 
cross-arm  in  use,  is  provided  with  a  collar,  which  serves 
to  hold  it  on  a  flange  in  base  casting  D,  thus  keeping  it 
from  dropping  out  when  it  is  installed  on  the  cross-arm. 
Washer  E  and  nut  F ,  of  course,  go  on  the  under  side  of  the 
cross-arm,  thus  allowing  the  bolt  to  be  turned  around  as 
desired.  In  using  this  pin  a  hole  is  bored  through  the  arm, 
the  base  D  is  placed  thereon  and  is  held  rigidly  in  place  by 
the  bolt  B  and  nut  F .  The  upper  threaded  end  of  the  bolt 
B  now  projects  above  the  top  of  casting  D,  and  to  this  pro- 
jection the  insulator  is  screwed.  If  it  does  not  align  prop- 
erly with  the  wire  it  is  only  necessary  for  a  man  to  loosen 
the  nut  F,  turn  the  insulator,  bolt  and  all,  until  the  groove 
is  in  the  proper  direction,  then  tighten  the  nut  again.  This 
allows  the  insulator  to  be  adjusted  exactly  in  alignment 
with  the  wire  and  at  the  same  time  remain  absolutelv  tight 
on  the  pin. 

The  Keystone  truss  pin  features  are  also  provided  in  a 
ridge  iron  and  in  a  pole-top  pin.  By  using  this  assembly 
the  same  insulators  with  separable  thimbles  cemented  there- 
in will  fit  either  cross-arm,  ridge  iron  or  pole-top  pins.  The 
great  advantage  of  this  fact  will  be  readily  appreciated.  It 
is  claimed  that  the  following  important  advantages  may  be 
obtained  from  the  Keystone  truss  pin  : 

I.  It  can  be  used  wherever  any  insulator  with  thimbles 
cemented  in  is  used.  2.  The  groove  of  the  insulator  can  be 
aligned  perfectly  with  the  wire  and  at  the  same  time  the 
insulator  and  pin  be  kept  perfectly  tight.  3.  Lead  does  not 
r.eed  to  be  used  at  all  to  obtain  flexibility  in  aligning  the 
insulator  with  the  wire.  4.  .Ml  cementing  is  done  under 
ideal  conditions  rather  than  in  the  field;  consequently  per- 
fect results  are  always  obtained.  5.  The  pin  behaves  per- 
fectly under  heavy  lateral  strains.  6.  The  insulator  can 
never  come  loose  under  service  conditions.  7.  It  is  very 
easy  to  install  in  the  first  place,  and  damaged  insulators  can 
easily  be  replaced  with  new  ones.  8.  The  pin  cannot  turn 
on  the  cross-arm.  g.  Wood  under  the  pin  and  around  the 
bolt  hole  cannot  rot.  thus  adding  life  to  the  cross-arm. 
10.  Used  in  connection  with  ridge  iron  or  pole-top  pin  con- 
struction, all  of  the  advantages  of  use  as  a  cross-arm  pin 
apply  and  but  one  standard  insulator  is  needed. 
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Al .  i  I  lOUlill  iiuTi\iM-  III  llu-  tiiniovcr  is  imt  hi-iii^ 
made  very  rajjidly  at  iircsciit,  there  is  nasun  to 
Relieve  that  proKie^s  is  l)einK  made,  and  lliat  a 
permd  uf  real  inipri)vemeiit  is  appioacliiiif^.  Sldcks  of  mer- 
cliaiulise  on  hand  are  moderate  in  volume,  there  is  an 
abundance  of  funds  availahie  at  low  rates  to  tinanee  new 
jirojects,  and  the  only  factor  that  ^eenis  to  he  needed  in 
order  for  trade  to  expand  is  sullicient  confidence  in  tlie 
future.  Unfilled  orders  on  the  books  of  the  United  States  Steel 
LtMporation  on  Jan.  31,  announced  late  last  week,  were 
5.J70,7-'i  tons,  compariii).?  with  5,084,761  tons  on  Dec.  ,?i. 
Among  other  statistics  issued  since  last  report  was  tiie 
fortnightly  bulletin  of  the  American  Railway  Association, 
which  placed  the  surplus  of  idle  cars  in  the  United  States 
and  Canada  on  Jan.  .51  at  3-', 581,  as  compared  with  00,285 
two  weeks  previous.  Transactions  on  the  New  York  Stock 
I'^xchangc  during  the  week  have  been  irregular,  and  net 
price  changes  have  been  few  in  number.  Kates  in  tlu- 
money  market  Feb.  14  were:  Call.  2'4@-H  pt'"'  cent; 
ninety   days.   2->4@3   per   cent. 


THE  COPPER  MARKET. 

Stocks  of  copper  in  the  United  States  on  Feb.  i,  accord- 
ing to  the  January  report  of  the  Copper  Producers'  Asso- 
ciation, were  66,280,643  lb.,  which  is  the  smallest  amount 
reported  since  monthly  statements  have  been  issued  i)y  the 
association.      This   surplus   compares   with   89,454,695   Ih.    on 


Standard   Copper.  Bid. 

Spot     13.95 

February     14.00 

March      14.00 

April     14.00 

May    1 4.00 

June    14.00 

The   London  market.   Feb.    14.   was  as   follows: 

Noon. 
£        s 

Standard   copper,    spot 62       8 

Standard    copper,    futures 63        2 

Extreme  fluctuations  for  this  year: 

Highest. 

Standard     14.12^c. 

London,    spot    £64       5       0 

London,   futures   65       0       0 

Best    selected    68       5       0 


Settling 


.\sked. 

Price. 

14.12>/^ 

14.10 

14.05 

14.10 

14.05 

14.12^^ 

\4.07'A 

14.12^^ 

14.07'/, 

14.121/2 

14.07 'A 

Closing. 

d 

£        s       d 

9 

62       7       6 

6 

63        1        3 

Lowest. 

13.75c. 

£60     16       3 

61      10       0 

65        5       0 

hand  on  Jan.  i,  and  represents  a  decrease  of  23,174,052  lb. 
in  surplus  stocks  in  January,  which  is  nearly  twice  as  much 
as  had  been  expected.  Production  in  January  was  1 19,337.- 
753  11).,  comparing  with  122,986,697  lb.  in  December.  Total 
deliveries  were  142,511,805  lb.,  comparing  with  145,227,190 
lb.  in  the  preceding  month.  Domestic  deliveries  were  62,- 
343,901  lb.,  comparing  with  65,988,474  in  December,  and 
w-ere  about  in  keeping  with  expectations.  The  sustaining 
feature  of  the  copper  trade  during  January  was  the  amount 
of  foreign  business  effected,  exports  for  the  month  being 
reported  as  80,167,904  lb.,  as  compared  with  79,238,716  lb. 
in  December.  Consumers  have  shown  only  a  mild  degree 
of  interest  in  the  report,  or  in  rumors  of  higher  prices,  dis- 
counting the  latter  by  calling  attention  to  the  high  rate 
of  imports  and  the  increasing  output  from  the  smelters. 
Aside  from  a  slight  increase  in  buying,  after  issuance  of 
the  report,  there  has  been  no  change  of  importance  in  the 
market.  Domestic  consumers  are  now  apparently  supplied 
for  present  needs.  Electrolytic  is  still  quoted  nominally 
at  14  cents  per  pound.  Exports  during  the  week  have  been 
heavy  and  the  total  for  the  month,  including  Feb.  14,  aggre- 
gate 17,878  tons.  The  daily  call  on  the  Metal  Exchange 
Feb.   14  quoted  copper  as  per  the  accompanying  table. 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

Washington   Water   Power   Company's   Annual   Meeting. 

— At  the  annual  meeting  of  stockholders  of  the  Washing- 
ton Water  Power  Company,  of  Spokane,  Wash.,  on  Feb. 
6,  all  the  retiring  trustees  were  re-elected  with  the  excep- 
tion of  R.   L.   Montgomery,   of   Philadelphia,  who  was   suc- 


ceeded by  Fdwin  (j.  Merrill,  president  of  the  Union  Trust 
(  omijuiiy  of  New  York.  At  a  meeting  of  the  trustees  the 
retiring  officers  were  re-elected  with  the  exce])tion  of  H.  IC. 
I'erks.  the  treasurer,  who  was  succeeded  by  Y.  M.  While, 
A.  !•'.  .S.  Steele,  who  has  been  acting  as  secretary  since 
August  last,  was  elected  to  that  office.  The  results  of 
operation  for  liie  year  ended  Dec.  31,  1911.  were  an- 
nounced at  llie  iiueting.  Net  earnings  were  $1,611,177,  ii"<l 
the  ijalance  available  for  dividends  was  $1,054,008,  out  of 
which  dividends  amounting  to  $939,008  were  paid.  The 
l)alaiice  sheet  of  the  company  as  of  Dec.  31,  191 1,  sh(jws 
total  assets  of  $20,798,071;  capital  stock,  $14,076,900;  out- 
standing bonds,  $5,731,000.  of  which  $400,000  is  in  the 
irea.sur)'.  'J'he  company  has  no  floating  delit.  In  his  re- 
marks t(j  the  stockholders  D.  L.  Huntington,  president  of 
the  company,  says  that  the  Little  Falls  power  station, 
which  was  placed  in  operation  in  1910,  was  completed  in 
I'jn  to  its  full  capacity,  now  consisting  of  four  generating 
units,  each  of  5000  kw  rated  capacity.  Construction  of  tlie 
new  power  station  at  Long  Lake,  28  miles  from  Spokane, 
lias  proceeded  steadily  throughout  the  year.  Upon  com- 
pletion of  the  Long  Lake  plant  the  installed  capacity  of 
the  company's  plants  will  be  as  follows:  Spokane,  12,000 
lip:  Post  Falls,  15,000  hp;  Little  Falls,  27,000  hp;  Long  Lake, 
66,000  hp;  Spokane  steam  plant,  19,000  hp,  making  a  total 
of  139,000  hp. 

Exchange  of  Patents  Between  Western  Electric  and 
North  Electric  Companies. — At  tin-  Independent  telephone 
convention  in  Chicago  on  Feb.  7  the  North  Electric  Com- 
pany, of  Cleveland,  distributed  the  following  announce- 
ment: "The  North  Electric  Company  wishes  to  confirm  the 
announcement  which  was  made  on  Jan.  27  relating  to  an 
exchange  of  patent  licenses  consummated  on  Jan.  23,  1912, 
jjetween  the  Western  Electric  Company  and  the  North 
Electric  Company,  which  was  inspired  through  motives  of 
economy  in  patent  expense  and  to  promote  an  early  stand- 
ardization of  both  methods  and  apparatus  for  handling  tel- 
ephone traffic,  thereby  rendering  a  marked  service  to  the 
industry.  We  wish  to  state  that  this  exchange  of  patent 
licenses  is  the  only  connection  between  the  interests  in- 
volved, and  to  deny  without  qualification  any  rumors  to  the 
contrary."'  As  the  North  company  has  been  reckoned  one 
of  the  Independent  telephone  manufacturing  companies, 
this  interchange  of  patent  licenses  may  be  taken  as  another 
indication  of  the  present  spirit  of  co-operation  manifest  in 
the  telephone  industry  in  the   United  States. 

Isthmian  Canal  Proposals. — Circular  No.  681  of  the  Isth- 
mian Canal  Commission,  Washington,  D.  C,  invites  pro- 
posals up  to  10:30  a.  m.  on  March  8,  1912,  on  motors,  cen- 
trifugal pumps  w^ith  motors,  pump  motor  starters  and  float 
switches  required  for  the  Panama  locks  and  spillways.  The 
motors  called  for  in  these  specifications  are  to  be  220-volt, 
three-phase  25-cycle,  totally  inclosed,  mill-type  induction 
motors.  Bids  are  wanted  on  eighteen  motors  for  guard 
valve  mechanisms,  eighty  motors  for  handrail  mechanisms, 
twenty-two  motors  for  spillway-gate  machines,  263  motors 
for  operating  centrifugal  pumps,  149  float  switches.  149 
automatic  starters  and  ten  compensators.  Full  details  can 
be  obtained  from  the  general  purchasing  officer  of  the  com- 
mission, Washington,   D.  C. 

A  New  California  Project. — Advices  from  Sacramento, 
Cal.,  state  that  a  company  known  as  the  United  Water  & 
Power  Company  has  been  formed  in  that  city,  with  J.  D. 
Stewart  as  manager,  for  power  and  irrigation  purposes. 
Water  rights  owned  by  the  company  on  the  South  Yuba, 
Bear  and  American  Rivers  are  said  to  be  capable  of  pro- 
ducing over  30,000  hp.  The  cost  of  developing  the  com- 
pany's project  is  placed  at  $3,000,000. 

Bell  Telephone  Improvements  in  Philadelphia, — An  ap- 
propriation of  about  $52,000  has  been  made  by  the  Bell 
Telephone  Company  of  Pennsylvania  for  continuing  im- 
provements to  its  service  in  Philadelphia,  and  $125,700  has 
been  set  aside  for  a  new  central  office  at  Broad  and  Rock- 
land Streets.  ^J 
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Foreign  Trade  Opportunities. — Several  foreign  trade  np- 
))(>rtunities  arc  cited  111  tlie  Ihiily  Cunsular  and  Trade  Ref'i'ils 
imder  date  of  Feb.  13.  Schedule  No.  81 11  states  that  an 
electric  light  and  power  plant  is  to  be  established  to  supply 
energy  for  several  towns  in  a  Latin-American  country,  and 
that  an  opportunity  exists  for  manufacturers  and  exporter^ 
of  electric-light  iixtures.  Schedule  No.  81 13  states  that  ne- 
gotiations are  being  conducted  in  a  Latin-American  coun- 
try with  regard  to  a  concession  for  the  establishment  of  a 
telephone  system  in  one  of  the  cities.  .\  new  and  complete 
telephone  system  will  i)e  the  outcome  of  successful  negotia- 
tions. Schedule  No.  81 19  calls  attention  to  the  fact  that  a 
European  concern  wishes  to  communicate  with  manu- 
facturers of  dynamos,  electric  elevators,  apparatus  for  elec- 
tric-lighting installations,  etc.  Schedule  No.  8112  contains 
a  request  from  a  firm  in  a  Latin-American  country  for 
conununications  from  an  American  house  in  a  position  to 
obtain  electrical  supplies  of  various  kinds  from  American 
manufacturers.  Schedule  No.  8124  states  that  an  ice  plant 
is  to  be  established  in  a  Mexican  town,  and  that  American 
manufacturers  of  ice-making  machinery  can  f)btain  data 
on  the  equipment  required  by  corresponding  direct  with 
the  person  named  in  this  schedule.  I'urther  information 
on  all  of  the  al)Ove  can  be  oI)tained  by  addressing  the  P.u- 
rcau   of  Manufactures,   W'asliiiiglon,    I).   ('. 

Western  Electric's  January  Business — Salt  s  of  the  West- 
ern I'^lectric  Company  in  the  month  of  January  were  ai)OUt 
9  per  cent  under  those  in  January.  1011,  on  the  basis  of 
goods  billed  out,  and  were  at  a  rale  of  approximately 
$67,000,000  for  the  year.  The  falling  ofif  was  general 
throughout  the  country,  a  9  per  cent  decrease  l)eing  shown 
in  the  central  and  eastern  sections,  while  a  slightly  better 
record  was  made  in  the  southern  and  western  sections.  It 
is  stated  tliat  as  a  result  of  sale  last  week  of  the  Western 
Electric  stock  held  by  Kellogg  Switchi)oard  interests  to  the 
American  Telephone  &  Telegraph  Company,  the  latter  now 
owns  all  but  15  per  cent  of  the  Western  Electric  Company's 
authorized  and  issued  stock.  This  balance  is  rather  widely 
scattered,  and  no  special  efifort  is  being  made  at  present  by 
the   American   interests   to   secure   it. 

Canadian  Hydroelectric  Development. — Advices  from 
Montreal  state  that  plans  lor  a  50,000-hp  hydroelectric  de 
velopment  on  the  St.  Lawrence  have  now  been  arranged 
by  the  newly  formed  Cedar  Rapids  Manufacturing  &  Power 
I  ompany.  The  mechanical  details  are  being  worked  out 
by  Chief  Engineer  Henry  Holgate  and  a  large  staff  in  the 
Uichelieu  Building,  Montreal.  Tenders  will  probably  be 
called  for  the  dam  and  power  house  without  much  delay, 
as  it  is  desired  to  begin  active  operations  in  early  spring. 
'i"he  site  is  opposite  St.  Timothy  in  the  county  of  Sou- 
langes,  where  it  is  expected  to  have  1000  men  at  work  nexl 
summer.  D.  Lome  McGibbon,  the  head  of  the  enterprise, 
is  placing  $5,000,000  bonds,  through  New  York  bankers. 
with   English  investors. 

Welfare  Work  at  Fort  Wayne  Lamp  Works. —  I'^or  the 
l)enet"it  of  the  150  men  and  800  girls  employed  in  the  incan- 
descent lamp  works  of  the  General  I'.lectric  Company  at 
l''ort  Wayne,  Ind.,  a  number  of  improvements  are  under 
way.  A  restaurant  will  be  established  where  food  care- 
fully selected  and  cooked  will  be  sold  at  cost.  There  will 
also  be  a  girls'  rest  room  and  a  dispensary,  while  rooms 
for  the  recently  established  men's  club  and  the  librarj-^  will 
be  provided.  K.  J.  Corkcry  is  president  of  the  men's  club, 
which  holds  weekly  meetings  with  debates  on  practical 
subjects   relating   to   lamp   manufacture. 

Meeting  of  Narragansett  Electric  Lighting  Company. — 
.•\t  their  annual  meeting  stockholders  of  the  Xarraganselt 
Electric  Lighting  Company,  of  Providence,  R.  L,  adopted 
an  amendment  to  the  by-laws  increasing  the  number  of 
members  of  the  executive  committee  to  eight.  The  board 
of  directors  was  re-elected  and  at  its  meeting  the  board 
re-elected  all  of  the  officers  of  the  company.  The  rei)ort 
submitted  to  stockholders  states  that  the  business  for  the 
year   as   a   whole   was   satisfactory. 

Annual  Conference  of  H.  L.  Doherty  &  Company  Man- 
agers.— Representatives  of  the  public  utility  properties  op- 
erated under  the  direction  of  H.  L.  Dohertj'  &  Company 
met  at  the  office  of  the  company.  60  Wall  Street.  New 
York,  on  Feb.  15  and  16  for  their  annual  conference.  This 
year's    conference    was    called    somewhat    earlier    than    usual 


(jw  account  of  Mr.  Dohertys  desire  for  early  presentation 
of  his  plan  ior  welfare  work  for  the  employees  of  the  com- 
pany. 

Aluminum  Notes  and  Prices. — Demand  for  aluminum  is 
moderate  and  the  market  is  steady.  Prices  Feb.  13  were 
19@20  cents  on  ingots  for  remelting,  in  large  lots;  31  cents 
for  rods  and   wire,  and  33  cents  for   sheets. 


Financial. 

Dallas  Electric  Corporation  Notes.— .\  new  issue  ni 
$1,000,000  live-ye;ir  3  per  cent  gold  couptju  notes  of  the 
Dallas  Electric  Corporation,  of  Dallas,  Tex.,  is  being  of- 
fered at  95)4  and  interest,  yielding  6  per  cent.  A  circular 
describing  the  offering  states  that  the  corporation  owns 
the  securities  of  local  companies  which  do  an  electric  rail- 
way and  an  electric  lighting  and  power  business  in  Dallas, 
Tex.,  serving  a  population  of  approximately  95.000.  The 
authorized  capitalization  of  the  company  consists  of  ( 1  ) 
$4,000,000  first-mortgage,  collateral-trust  5  per  cent  gold 
bonds,  due  1922,  all  of  which  have  been  issued;  $50,000  of 
the  issued  bonds  are  held  in  the  treasury  and  $346,000  have 
been  purchased  for  the  sinking  fund  and  are  held  by  the 
trustee;  (2)  $3,500,000  five-year  5  per  cent  gold  c(nip(jn 
notes,  due  Feb.  i,  1917,  of  which  an  initial  issue  of  $1,000.- 
000  is  now  being  made;  the  company  covenants  tliat.  should 
it  place  any  further  lien  or  encumbrance  upon  its  prcjperty, 
it  will  secure  these  notes  equally  with  the  other  obligations 
to  be  secured  thereby;  (3)  $2,000,000  first  preferred  6  per 
cent  cumulative  stock,  $2,000,000  second  preferred  5  per 
cent  non-cumulative  stock,  and  $3,000,000  common  stock; 
all  of  each  class  has  been  issued.  The  company  operates 
19.7  miles  of  single  track.  19. i  miles  of  double  track  and 
4  miles  of  sidings,  equivalent  to  61.9  of  single  track.  Energy 
is  supplied  from  a  ctntral  station  located  on  the  Trinity 
River,  having  a  capacity  of  5,800  kw.  The  plant  contains 
among  other  equipment  two  1500-kw  turl)o-generators. 
The  proceeds  from  the  sale  of  the  notes  now  offered  will 
provide  funds  for  an  extension  to  the  company's  power  sta- 
tion, for  the  installation  of  5000  kw  additional  capacity, 
improvements  to  the  railway  system,  and  for  extensions  of 
the  company's  transmission  lines.  Gross  earnings  of  the 
company  for  the  twelve  months  ended  Dec.  31,  191 1,  were 
$1,632,290;  operating  expenses  were  $1,017,943,  and  net 
earnings  were  $641,347.  Interest  charges  and  taxes  were 
$295,126,  and  sinkirtg  fund  charges  were  $36,077,  leaving  a 
balance  of  $283,143.  The  principal  franchises  of  the  various 
companies  controlled  l)y  the  Dallas  Electric  Corporation 
expire  in  1922. 

California-Oregon  Power  Merger. — Twenty-nine  electric 
companies  of  Southern  Oregon  and  Siskij'ou  County,  Cal.. 
lia\e  been  consolidated  under  the  cori^orate  name  of  the 
California-Oregon  Power  C(jnii)any.  The  Siskiyou  Elec- 
tric Power  &  Light  Company,  of  Vreka,  Cal..  the  Rogue 
River  Electric  Company,  of  Medford.  Ore.,  and  the  Kla- 
math Falls  Power  Company,  of  Klamath  l'"alls.  Ore.,  are 
the  larger  companies  included  in  the  merger.  The  territory 
covered  by  the  new  company  extends  from  Grant's  Pass, 
Ore.,  on  the  north,  to  Dunsmuir.  Cal..  on  the  south,  and 
from  Klamath  Falls.  Ore.,  on  the  east,  to  Etna  Mills,  on  the 
west.  Among  the  towns  served  by  the  company's  800  miles 
of  high-tension  lines  are  Yreka.  Sisson,  Asliland.  Medford, 
I'ort  Jones  and  Montague.  The  company  own-,  water- 
works in  most  of  the  towns. 

Oil  City  (Pa.)  Utilities  SoH. —  li  is  announced  that 
I'rown  r.rothers  &  Company,  of  I'hiladelphia.  have  ac- 
cfuired  all  the  stock  of  the  Citizens'  Traction  Company  and 
the  Citizens'  Light  &  Power  Company,  of  Oil  City,  Pa., 
and  that  control  of  the  properties  will  pass  to  the  pur- 
chaser March  i.  The  Citizens"  Light  &  Power  Compain- 
was  owned  and  operated  by  the  Citizens'  Traction  Com- 
pany. 

Lowell  (Mass.)  Electric  Light  Company  to  Increase  Cap 
ital. — .Application  has  been  made  by  the  Lowell  Electric 
Light  Company,  of  Lowell,  Mass.,  for  permission  to  issue 
1534  shares  of  additional  capital  stock  at  $100  a  share,  the 
liroceeds  of  which  are  to  be  used  in  pajing  a  floating  in- 
deluedness   incurred   in    making  improvements. 
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Northern  Ohio  Traction  &  Light  Statement. —  1  In- 
paniplilt't  report  ot  llic  Nortlurii  ()lii<i  i  rat-tiun  dt  LiKlil 
Company,  Akron,  Ohio,  for  tlio  yr;ir  rmlrd  Dec.  31,  lyii, 
has  been  issued,  and  it  sliows  a  surphis,  after  cliargcs,  of 
$670,465,  which  is  et|u;il  t<>  (}.ji<  per  cent  on  $<j,0()o,(joo  com- 
mon stock,  after  alKiwiiiM  lor  ()  per  cent  i>ii  tlu  $1,000,000 
preferred  stock  outstanding.  'Jhis  compare-  with  6.3  per 
cent  earned  on  the  same  anuunit  of  common  slock  in  llic 
preceding  year.  J  lie  general  balance  sheet  as  of  Dec.  31, 
101 1,  sliows  a^  follows; — Assets:  Cost  of  road  and  equip 
ment.  $21,921,938;  stocks  of  other  companies,  $22,130;  A.  M. 
Synder,  trustee.  $43,424;  municipal  bonds,  $338,472;  cash  on 
hand  and  in  transit.  $32.()7i;  notes  receivable,  $2,622;  due 
from  individuals.  $283,245;  material  and  supplies,  $104,990; 
l)repaid  and  unexpired  accounts.  $5.()43;  contingent  assets, 
$1,836;  total,  $22,758,976.  Liabilities;  Preferred  stock, 
$1,000,000;  conimon  stock,  $9,000,000;  bonds.  $10,737,000; 
accounts  payable,  $158,710;  interest  accrued  but  not  due. 
$52,520;  taxes  accrued  but  not  due.  $83,248:  customers' 
deposits,  $1,295;  notes  payable.  $23,820;  sundry  accounts, 
$13,991 ;  uncollectible  accounts,  $108;  injury  and  damage 
fund.  $30,368;  depreciation,  $500,000;  income  account, 
$1,157,911;  total.  $22,758,976.  The  company  lias  applied  to 
the  Ohio  Public  Service  Commission  for  authority  to  issue 
$2,000,000  additional  stock.  The  proceeds  are  to  be  used 
for  completion  of  the  new  ^eneratinc:  station  at  Cuyahoga 
balls  and   for  additions   to   the   traction   properties. 

United  Light  &  Power  Notes  Ofifered. — New  York  bank- 
ing- inlerots  are  olfering  $-'.150,000  guaranteed  collateral- 
trust  6  per  cent  three-year  notes  of  the  United  Light  & 
Power  Companj'  of  New  Jersey,  which  operates  in  San 
I'Vancisco,  Cal.,  through  the  United  Light  &  Power  Com- 
pany of  California.  The  notes  are  dated  Dec.  i,  191 1,  and 
are  due  Dec.  1,  1914.  with  interest  i)ayable  June  i  and 
Dec.  3.  Their  price  is  99^  and  accrued  interest,  and  they 
are  redeemable  as  a  whole  or  in  part  on  any  interest  date 
at  102  and  accrued  interest.  All  of  the  stock  of  the  United 
Light  &  Power  Company  of  New  Jersey  is  owned  by  tlu 
United  Properties  Company  of  California,  which  also  con- 
trols through  stock  ownership  the  Oakland  Traction  Com- 
pany, the  Oakland  Railways,  a  number  of  other  railway 
companies  and  several  water  companies.  The  notes  are 
guaranteed  as  to  principal  and  interest  by  the  United  Prop- 
erties Company  and  are  secured  by  deposit  of  $1,500,000 
6  per  cent  cumulative  preferred  stock  of  the  United  Light 
iS:  Power  Company  of  California,  of  $3,000,000  of  its  com- 
mon stock  and  of  $2,689,000  of  its  first  and  general  mort- 
gage 6  per  cent  gold  bonds,  due  1945.  as  collateral. 

Southern  New  England  Telephone  to  Raise  Dividend 
Rate. — In  his^  annual  report  for  the  year  ended  Dec.  31, 
191 1,  President  Ailing  of  the  Southern  New  England  Tele- 
phone Company  states  that  the  net  increase  in  stations  of 
all  kinds  in  the  Connecticut  system  of  the  company  in  1911 
was  10,313.  and  that  as  a  result  of  this  increase  the  total 
number  of  stations  was  93,196.  The  net  earnings  of  the 
company  for  the  year  were  $565,995,  which  is  equal  to  6.44 
per  cent  on  $8,792,800  capital  stock  outstanding.  Toward 
the  close  of  the  year,  according  to  President  Ailing,  the  di- 
rectors carefully  considered  the  question  of  raising  the  div- 
idend rate  from  6  per  cent  to  7  per  cent,  to  commence  with 
the  April  i.  1912,  dividend.  He  states  that  7  per  cent  is 
under  the  dividend  rate  prevailing  in  public-service  cor- 
porations in  Connecticut,  that  the  board  of  directors  of 
the  company  considers  that  the  stockholders  are  entitled  to 
an  increase  to  7  per  cent,  and  that  this  proposition  will  be 
favorably  considered  by  them  in  declaring  the  April  i.  1912, 
dividend. 

Louisville  Proposed  Public  Service  Merger. — The  ques- 
tion of  a  merger  of  public  utilities  in  Louisville,  Ky.,  is 
still  in  an  indefinite  state.  The  companies  involved  in  the 
proposed  consolidation  are,  as  previously  stated  in  these 
columns,  the  Kentucky  Electric  Company,  the  Kentucky 
Heating  Company,  the  Louisville  Gas  Company,  the  Louis- 
ville Lighting  Company  and  the  George  G.  Fetter  Light, 
Heat  &  Power  Company.  Of  these,  the  two  first  men- 
tioned are  reported  favorable  to  the  merger  and  the  others 
undecided.  That  the  Louisville  Gas  Company  or  the  Louis- 
ville Lighting  Company,  joint  corporations,  will  figure  in 
the  consolidation  is  doubtful.  The  city  of  Louisville  owns 
a  big  block  of  Louisville   Gas  stock,  this   company  in   turn 


colli  rolling  tin  Louisville  Lighting  <  oiiipaiiy,  and  Maycjr 
Head  has  expressed  him.self  as  being  unalterably  oi)i)osed 
to  any  merger  which  does  not  involve  iiiiiiiicipal  ownership 
of  the  proposed   coiiscjlidation. 

Philadelphia  Company's  Earnings  Decrease. —  In  tlu-  iiim 
months  ended  Dec.  31,  191 1,  gross  earnings  of  the  com 
billed  properties  operated  and  owned  by  the  Pbiladeli^hia 
I'ompany,  of  Pittsburgh,  decreased  $138,275  and  net  earn- 
ings decreased  $815,410,  according  to  good  authority.  This 
means  9  i)er  cent  earned  on  the  stock,  as  compared  with 
II  per  cent  for  the  fiscal  year  ended  March  31,  1911.  The 
falling  off  is  attributed  to  heavy  expenditures  placed  upon 
the  company's  railway  properties,  as  a  result  of  a  large 
amount  of  repaving  work  done  by  the  city.  January  busi 
ness  of  the  company  was  the  largest  in  its  history.  It  i^ 
expected  in  view  of  continual  improvement  in  trade  con 
ditions  in  Pittsburgh  that  the  January  exhibit  of  earnings 
will  be  followed  by  equally  satisfactory  results  in  February 
and  March,  and  that  the  stockholders  may  consequently 
expect  a  continuation  of  the  7  per  cent  dividend  on  the 
common  stock. 

Consolidated  Gas,  Electric  Light  &  Power  (Baltimore) 
Stocks  Listed  on  London  Exchange. — H.  A.  Orrick,  presi- 
dent of  the  Baltimore  Stock  Exchange,  announced  on  the 
floor  of  the  exchange  recently  that  the  preferred  and 
common  stocks  of  the  Consolidated  Gas.  Electric  Light  & 
Power  Company,  of  Baltimore,  had  been  listed  on  the  Lon- 
don Stock  Exchange.  This  will  give  an  official  quotation  in 
London  of  the  stocks  of  the  company.  A  large  block  of 
the  4j^  per  cent  general-mortgage  bonds  of  the  company 
had  been  previously  placed  in  London  and  listed  on  the 
exchange.  The  listing  of  these  securities  on  the  London 
exchange  was  granted  after  a  thorough  investigation  of 
the  company  by  the  standing  committee  of  the  London 
Stock  Exchange.  In  a  recent  public  statement,  J.  E.  Al- 
dred,  president  of  the  company,  said  that  as  a  consequence 
of  the  campaign  of  education  carried  on  in  England  many 
English  bankers  have  visited  Baltimore  for  the  purpose  of 
studying  the  city,  its  conditions  and  promise  of  the  future. 

Ontario  Power  Company  Bonds  Offered. — Banking  inter- 
ests in  New  York  and  Philadelphia  are  offering  $33,000 
first-mortgage  5  per  cent  bonds  of  the  Ontario  Power  Com- 
pany, of  Niagara  Falls,  Out.  These  bonds  are  due  Feb.  i. 
1943,  and  are  part  of  an  authorized  issue  of  $12,000,000.  of 
which  $7,807,000  is  outstanding.  They  are  secured  by  a 
first  mortgage  on  the  generating  plant  and  distributing 
stations  and  intake  works  of  the  company.  Additional 
bonds  may  be  issued  only  for  new  construction  at  not  ex- 
ceeding $60  per  hp  capacity  installed. 

New  Brunswick  Hydroelectric  Company  to  Be  Formed. 
— The  New^  Brunswick  Hydroelectric  Company,  of  St.  John, 
N.  B.,  with  $1,500,000  capital,  which  proposes  to  transmit 
energy  to  St.  John  from  sites  it  will  develop  on  the  Le- 
preux  and  neighboring  rivers,  will  apply  to  the  Legislature 
in  March  for  incorporation. 

American  Electric  Fuse  Company  Sold. — Frank  B.  Cook, 
of  Chicago,  announces,  imder  date  of  Feb.  6,  that  the  United 
States  court  has  confirmed  the  sale  to  him  of  all  patents, 
patent  rights,  licenses  and  good-will  of  the  defunct  Ameri- 
can Electric  Fuse  Company,  of  Muskegon,  Mich. 

Japanese  Electrical  Works. — The  Osaka  Electrical  Ma- 
chinery Manufacturing  Company  has  been  formed  for  the 
manufacture  of  dynamos  and  other  electrical  machinery, 
with  an  authorized  capital  of  1,000,000  yen.  The  manu- 
facturing plant  is  now  being  constructed  at  Osaka. 

Laclede  Gas  Light  Company's  Year. — In  the  calendar 
year  191 1  the  Laclede  Gas  Light  Company,  which  operates 
both  gas  and  electric  plants  in  St.  Louis,  Mo.,  earned  7.9/ 
per  cent  on  its  $10,700,000  common  stock  after  payment 
of  $125,000  in   dividends   on  its  preferred   stock. 

MARKET  PRICES. 

Feb.  7.  Feb.  14.                                              Feb.  7.  Feb.  14. 

Allis-Chalmers     Vs*  1  General  Electric 157  157 

Allis-Chalmers,    pf...      7*  7"  Mackay    Companies..    78  81 

Amalgamated   Cop...    61  64%  Mackay    Cos.,    pf 70  69^ 

Boston    Edison    299  299  Philadelphia     Elec 177^  18^ 

C'mon wealth   Edison.  1393^  139  Western    Union 83^  ^^'4» 

Elec.   Storage  Bty...    54  5414  Westinghouse    713^  71'/< 

Elec.    Stor.    Bty.,    pf.    30*  30*  Westinghouse,  pfd.  ..  120*  120' 

*Last   price   quoted. 
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Personal. 


Mr.  Hubert  E.  Collins,  secretary  of  tlif  Institute  of  Oper- 
ating Engineers,  New  York,  lias  started  upon  an  extended 
trip  to  Brazil  in  a  consulting  capacity  for  J.  G.  White  & 
t  onipany,   New  York. 

Mr.  Emerson  L.  Franklin  has  resigned  as  secretary  of  the 
Kaston  (Pa.)  Gas  &  Electric  Company  to  become  general 
superintendent  of  the  Eastern  Pennsylvania  Power  Com- 
pany, vvitli  headquarters  at  Easton. 

Mr.  Samuel  Insull  will  deliver  an  address  on  Feb.  20  be- 
fore tile  Sclienectady  Section  of  the  National  Electric  Light 
.Xssociation.  Mr.  John  F.  Gilchrist,  president  of  the  asso- 
ciation, will  be  present  at  the  meeting. 

Mr.  Ward  Harrison,  industrial  lighting  engineer  of  the 
engineering  department  of  the  National  Electric  Lamp  As- 
■^ociation,  addressed  the  Nela  Engineering  Society,  of  Cleve- 
land, Thursday  evening,  Feb.  8.  on  the  subject  of  "Industrial 
Lighting." 

Mr.  Kingsley  Gould  Martin,  formerly  treasurer  of  the 
New  York  Electrical  Society,  has  been  elected  treasurer  of 
the  technical  advertising  firm  of  Ray  D.  Lillibridge,  Incor- 
porated. Mr.  Martin  will  also  serve  as  engineer  and  writer 
for  the  firm. 

Mr.  J.  H.  Bigland,  of  the  National  Telephone  Company's 
London  contract  staff,  has  been  appointed  contract  manager 
to  the  Constantinople  Telephone  Company  (Societe 
Anonyme  des  Telephones  de  Constantinople)  and  will 
shortly  proceed  to  (Constantinople  to  take  up  his  duties. 

Mr.  Carl  Hering,  who  has  served  as  president  of  the 
.American  Institute  of  Electrical  Engineers,  of  the  American 
Electrochemical  Society  and  of  the  Engineers'  Club  of 
Philadelphia,  will  be  given  the  degree  of  Doctor  of  Science 
by  his  Alma  Mater,  the  University  of  Pennsylvania,  on 
I'^b.  22. 

Mr.  J.  R.  Cravath  spoke  on  "Illumination  and  Vision" 
on  Feb.  8  at  a  symposium  on  the  conservation  of  vision  and 
prevention  of  blindness,  the  meeting  being  held  under  the 
auspices  of  the  Chicago  Tribune,  the  Chicago  Woman's 
Club  and  the  South  Side  Rranch  of  the  Chicago  Medical 
.Society 

Mr.  A.  H.  Sikes,  formerly  sales  manager  of  the  Uockford 
(111.)  Electric  Company  and  later  in  charge  of  the  down- 
town sales  office  of  The  Milwaukee  Electric  Railway  &  Light 
Company,  has  become  associated  with  the  Central  Hudson 
Gas  &  Electric  Company,  with  headquarters  at  Pough- 
keepsie,  N.  Y. 

Mr.  Edward  B.  Greene,  formerly  superintendent  of  opera- 
tion of  the  Penn  C  eiitral  Light  &  I^)wer  Company,  Altoona. 
Pa.,  has  been  made  general  manager  to  succeed  Mr.  E.  T. 
Penrose,  resigned.  Mr.  Greene's  successor  is  Mr.  H.  B. 
Soper,  who  formerly  had  charge  nf  the  company's  plant 
at  Warrior's  Ridge. 

Mr.  William  Gibbons  Housekeeper  has  resigned  his  posi- 
tion as  engineer  with  the  Westinghouse  Lamp  Company, 
Bloomfield,  N.  J.  Mr.  Housekeeper  did  considerable  devel- 
opment work  on  wire-type  tungsten  lamps  and  at  the  time 
of  his  resignation  was  in  charge  of  the  engineering  work  on 
mercury-arc  rectifiers,  which  are  at  present  being  manu- 
factured at  Bloomfield. 

Mr.  E.  L.  West  has  resigned  as  vice-president  and  gen- 
eral manager  of  the  Central  Power  Company,  in  order  to 
accept  the  general  managership  of  the  Connecticut  River 
Power  Company,  with  headcpiarters  at  Fitchburg,  Mass. 
Mr.  L.  P.  Hammond,  sales  manager  of  the  company,  suc- 
ceeded Mr.  West,  with  Mr.  E.  N.  Gilbert,  chief  engineer. 
as  assistant  general  manager. 

Mr.  O.  M.  Rau,  who  resigned  Feb.  15  as  chief  electrician 
of  The  Milwaukee  Electric  Railway  &  Light  Company,  has 
been  appointed  general  manager  of  the  Commonwealth 
Power  Company,  of  Milwaukee,  which  furnishes  electrical 
energy  for  lighting  and  motor  service  in  the  downtown 
district  of  the  city.  The  offices  of  the  company  are  in  the 
Majestic  Building,  Milwaukee. 


Mr.  R.  J.  Chapman,  who  for  the  past  four  years  has  been 
general  manager  of  the  Fowler  Utility  Company,  h'owler, 
Ind.,  has  resigned  to  become  associated  with  J.  W.  Swaren, 
technical  advertiser  consultant,  in  the  Shawmut  Building, 
San  Francisco,  Cal.  Mr.  Chapman  received  his  training  at 
Purdue  and  Stanford  Universities  and  afterward  had  a  wide 
engineering  experience  before  becoming  associated  with 
tile   h'owler   Utility   Company. 

Mr.  George  S.  Smith,  until  recently  president  of  the  Bos- 
ton Chamber  of  Commerce,  has  been  elected  president  of 
the  New  England  Power  Company,  which  is  developing  the 
water-powers  of  the  Deerfield  River  in  the  Shelburne  Falls 
district  of  Massachusetts,  in  co-operation  with  the  Chase- 
Harriman  interests  of  Boston.  Mr.  Smith  has  been  identi- 
fied with  various  mercantile  and  banking  interests  in  Bos- 
ton for  some  years,  and  accepted  the  presidency  of  the  New 
England  Power  Company  after  an  unusually  successful  term 
at  the  head  of  the   Chamber  of  C'ommerce. 

Mr.  E.  E.  Eysenbach,  whose  resignation  as  vice-president 
and  general  manager  of  the  Consolidated  Gas  Company, 
which  controls  the  electric-lighting  business  in  Long 
Branch,  N.  J.,  was  noted  in  our  issue  dated  Feb.  3,  has  been 
appointed  general  manager  of  the  San  Antonio  (Tex.) 
Traction  Company  to  succeed  Mr.  W.  B.  Tuttle,  who  con- 
tinues as  vice-president  of  the  company.  Mr.  Tuttle  is 
vice-president  and  general  manager  of  the  San  Antonio 
Gas  &  Electric  Company,  which  is  controlled  by  the  same 
interests  that  control  the  traction  company. 

Mr.  Clement  C.  Smith  resigned  as  president  of  the  East- 
ern Wisconsin  Railway  &  Light  Company  at  the  annua! 
meeting  of  the  directors  at  Green  Bay,  Wis.,  on  Feb.  6, 
igi2,  to  give  his  entire  time  to  the  duties  of  his  ofiflce  as 
president  of  the  Wisconsin  Securities  Company,  a  hold- 
mg  company  for  the  Green  Bay  Tra:tion  Company,  the 
Green  Bay  Gas  &  Electric  Company  and  the  Northern  Hy- 
droelectric Power  Company.  Mr.  Smith  continues  as  a 
director  of  the  Eastern  Wisconsin  Railway  &  Light  Com- 
pany. His  successor  as  president  of  that  company  is  Mr. 
Henry  ¥.  Whitcomb.  Mr.  Smith  is  a  former  president  of 
the  Wisconsin   Electrical  .Association. 

Mr.  Henry  F.  Whitcomb  was  elected  president  of  the 
Eastern  Wisconsin  Railway  &  Light  Company,  Fond  du 
Lac,  on  Feb.  6,  1912,  to  succeed  Mr.  Clement  C.  Smith.  Mr. 
Whitcomb  was  born  in  1848  and  entered  steam  railroad 
service  as  agent  for  the  Sheboygan-Fond  du  Lac  Railroad 
at  Sheboygan  Falls  in  May,  1865.  He  served  as  clerk  to 
the  president  and  as  agent  at  Sheboygan  successively  from 
May,  1869.  to  January,  1871.  In  February,  1873,  he  was 
.appointed  general  freight  and  passenger  agent  for  the  Mil- 
waukee, Lake  Shore  &  Western  Railway,  in  which  position 
he  remained  until  Oct.  i.  1885.  when  he  was  made  general 
manager  of  that  road.  On  Sept.  27,  1893,  he  was  appointed 
receiver  and  general  manager  of  the  Wisconsin  Central 
Railway  and  was  made  president  when  the  company  was  re- 
organized on  July  18,  1899.  Mr.  Whitcomb  continued  as 
president  of  the  Wisconsin  Central  until  1907,  and  since  that 
time  has  served  as  president  of  the  Wisconsin  &  Northern 
Railroad,  which  position  he  now  holds. 


Obituary. 


Mr.  Arthur  Walter  Ballard,  president  of  the  Pacific  Gas 
&  Electric  Company,  I'hoenix,  Arizona,  died  in  the  office 
of  the  company  on  Feb.  8  as  a  result  of  a  shot  from  his 
own  revolver.  Mr.  Ballard  was  an  associate  of  the  Ameri- 
can Institute  of  Electrical  Engineers.  His  brother.  Mr.  R. 
H.  Ballard,  is  secretary  and  manager  of  the  Southern  Cal- 
ifornia Edison  Company,  Los  Angeles. 

Mr.  Thomas  W.  Hanley,  head  bookkeeper  in  the  Chicago 
ofiice  of  II.  M.  Byllesby  &  Company,  died  on  Feb.  8.  Mr. 
Hanley  was  born  in  Chicago,  Nov.  7,  1877,  and  eight  years 
ago  married  Miss  Anna  Mellen.  of  Peshtigo,  Wis.,  who, 
with  two  sons,  survives  him.  Mr.  Hanlej'  was  a  member  of 
the  Knights  of  Columbus  and  resided  in  Morgan  Park.  A 
large  delegation  of  ofTi  ers  and  employees  of  H.  M.  Byllesby 
&  Company  attended  the  funeral  on  Feb.  12. 
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MON'n.OMKKV.  .\l..\.  — Iti.lii  have  been  mil.niiltr.l  lo  tlic  Hour.l  of 
City  I'uinmi.Miioneis  for  fiiriiiiiliing  electricity  for  liKlitiiig  tlic  stlrcctH 
«nd  piililic  luiildinKa  I'y  '''c  MontKomery  I.t.  &  Wtr.  I'wr  Co.  and  the 
Citlxeiiii'  I.I.,  lit.  &  I'wr  Co.  The  Moiitgotiiery  coinpiiny  offered  to 
fiirniNh  the  nrc  Ininps  nt  $3S  per  l;iniii  per  year  on  a  tivr-ycar  contract 
and  the  I'itixcn*'  cnnip;iny  M  $27. J*'  each  per  year.  The  street  liglitinK 
service  i.s  now  furnished  hy  the  Montgomery  company  at  $51  per  lamp 
per    year. 

CL.\KK.S\I1,LK.  .M<K.  — Hids  will  he  received  by  the  city  of  Clarks- 
villc  initil  March  1  for  construction  of  a  200-lip  steam-driven  electric- 
light  plant.  Kstiniates  will  also  he  wanted  on  long-radius  standard 
Hanged  steani-litting  oil  and  steam  separators  and  traps,  feed  water- 
heaters,  open-type,  steel  smokestack  and  breeching  and  pipe  covering.  The 
cost  of  the  plant  is  estimated  from  $20,000  to  $25,000.  W.  N.  Gladstone, 
Fayctteville,  .-Vrk.,  is  consulting  engineer.  T.  K.  May  is  chairman  of 
Doard    of    Improvement. 

OSCEOLA,  ARK. — Itids  will  be  received  by  the  city  of  Osceola  about 
March  10  for  construction  of  a  municipal  elcctric-lisht  plant,  to  cost 
from  $30,000  to  $33,000.  The  equipment  will  include  direct-connected 
generating  units,  boilers,  switchboard  and  distributing  system,  VV.  N. 
Gladstone,  l-'ayettcville.  Ark.,  is  consulting  engineer,  and  W.  T.  Lamb 
chairman    of    Board    of    Improvement. 

PINE  ULUFF,  ARK.— The  Citizens'  I.t.  &  Tran.  Co.  expects  to  pur- 
chase  a    SOO-kw   turbo-generator   set   for   its   power   plant    in    Pine    Bluff. 

TEXARKANA,  ARK.— The  Texarkana  Gas  &  Rl.  Co.  contemplates  an 
extension  of  2  miles  to  its  transmission  lines.  \V.  L.  Wood,  Jr.,  is 
secretary    and    manager. 

KL'REK.A,  CAL. — Contracts  will  soon  be  awarded  by  the  Western 
States  Gas  &  EI.  Co.  for  improvements  and  extensions  to  its  local  system, 
which  will  involve,  an  expenditure  of  about  $100,000.  II.  L.  laclcman  is 
manager. 

LONG  BEACH,  CAL.— The  Southern  California  Edison  Co.  has  applied 

to    the    City    Council    for    permission    to    extend    its  lines   to    ISixby    Beach, 

near    Long    Beach,    wliere    tiie    romp:uiy    proposes  to    install    an    clcctric- 
light   plant. 

LONE  PINE.  CM.. — The  Lone  Pine  Utilities  Co.,  recently  organized, 
coirtemplates  developing  a  water-power  in  the  Owens  River  Valley,  near 
the  town  of  Lone  Pine.  The  company  is  caiiitnlized  at  $500,000  an  1  llie 
directors  are:  E.  E.  Denton,  E.  Earl  Crandall,  E.  S.  Field  and  J.  R. 
Lockwood,  of  Los  .Angeles.  The  company  proposes  to  utilize  water  for 
irrigation,   domestic   and   power  purposes. 

LOS  ANGELES,  CAL.— The  Pacific  El.  Ry.  Co.  contemplates  the 
erection  of  a  large  power  plant  to  cobt  about  $750,000  at  the  model  town 
to  be   built  at   Dominguez.     Paul   Shoup  is  vice-president. 

MARYSVILLE,  CAL.— The  Oro  El.  Co.  has  stopped  work  on  the 
survey  of  the  proposed  route  for  a  transmission  line  from  Oroville  to 
Marysville  and  has  ordered  its  crew  of  surveyors  to  go  to  Magalia,  Butt 
County,  and  survey  a  new  route  which  will  take  the  transmission  line 
across  the  valley  to  Willows  and  then  down  the  west  side,  passing 
through  districts  where  a  large  amount  of  power  is  demanded  for  pumps 
for  irrigation  purposes. 

OAKLAND,  CAL.— The  Central  Oakland  Lt.  &  Pwr.  Co.  plans  to 
extend  its  service  to  the  residence  district  of  the  city  and  will  reduce 
the    rate    for   electricty    for   lamps   from    7    cents   to    6   cents    per   kw-hour. 

OXNARD,  CAL. — Plans  have  been  completed  for  a  municipal  lighting 
and  water  system  by  Olmsted  &  Gillellen,  of  Los  Angeles.  Arrange- 
ments are  being  made  for  the  purchase  of  the  present  water-pumping 
plant.  It  is  proposed  to  call  an  election  to  vote  on  a  bond  issue  to  pro- 
vide funds  for  a  new  water  plant  and  the  erection  of  concrete  lamp- 
posts   throughout    the    city,    connected    by    underground    wiring. 

PLACERVILLE,  CAL.— The  Western  States  Gas  &  EI.  Co.  contem- 
plates repairs  and  reconstruction  of  its  flumes  in  tliis  vicinity,  involving 
an  expenditure  of  about  $100,000.  Malcolm  McCalman,  of  II.  M. 
Ryllesby  &   Co.,    Chicago,    111.,    has   charge   of   the   engineering   work. 

REDL.ANDS,  CAL. — The  installation  of  an  ornamental  street-lighting 
system    in    the    business    district    is    under    consideration. 

RIVERSIDE,  CAL. — Plans  are  being  prepared  for  the  Evans  Broth- 
ers' Realty  Co.  for  extensive  street  improvements  to  be  made  in  River 
Crest  tract,  including  an   ornamental  lighting  system. 

ROSEVILLE,  CAL. — The  city  of  Roseville  contemplates  constructing 
a  municipal  electric-light  plant  to  cost  approximately  $10,000.  \V.  S. 
Marshalls,    Sacramento,   Cal.,    is   engineer   in   charge. 

SACRAMENTO,  CAL. — The  Carly  Co.,  which  has  acquired  property 
south  of  Sacramento,  contemplates  the  erection  of  transmission  lines 
tliroughout   the   new   tract. 

SACRAMENTO,  CAL.— All  bids  received  Jan.  29  for  installation  of 
an  electric  freight  and  passenger  elevator  on  city  wharf  between  O  and  I' 
Streets  were  rejected.  New  bids  will  be  received  until  Feb.  26.  M.  ]. 
Desmond  is  city  clerk. 

S.ACRAMENTO,  C.\L. — Plans  are  being  made  by  a  company,  to  be 
known  as  the  United  Wtr.  &  Pwr.  Co.,  for  an  extensive  electric  power 
and  irrigation  project.  The  company  owns  water  rights  on  South  Yubn, 
Bear   and    American    Rivers   capable   of   developing   34,800   hp   of   electric.Tl 


ciicfKy.       The    com    of    the    propoocil    project     is     cutimaicd    at     $3,000,000. 
Janirh    l>,    .Stewart,    of   (iold    Run,    i»   inansKcr. 

SAN  IlKRNARDINO,  CAL.— The  in»lallalion  of  an  electrolier  liuliting 
system  in  tlic  buNinrhs  district  in  lindrr  consideration.  It.  I<°.  lilrdsnr  in 
niterrsted. 

SAN  BLUNAUDIiNO,  CAL.— The  Southern  (  alifornia  K-lison  Co. 
hog  awarded  a  contract  for  the  rrectinn  of  a  high-tension  traiibunssion 
line  from  Colton  to  the  Los  Angeles  County  line,  west  of  Chino,  to 
West  Starkweather,  at  $12,500.  The  new  line  will  supply  electricity  for 
lamps   and   motors   in   a   large   agriculture   diHtrict   in   the   Chino   Valley. 

S.AN  J.NCINTO,  CAL.  The  Southern  Sierras  Pwr.  Co.  is  planning 
to  creel  a  transmission  line  in  the  San  Jacinto  Valley  in  the  near  future. 
The  company  will  ai)ply  lo  the  City  Council  for  a  franchise  to  supjily 
electricity  for  lamps  and  mkiIims  here.  F.  A.  Worlhley  is  the  rcprescnla- 
tive    of    the    company. 

SONOMA,  CAIv. — Preparations  are  being  made  by  Messrs.  Evans  & 
Brooke,  of  the  electric-light  company,  for  enlarging  their  plant  and 
rebuilding   all    of    the    transmission   lines. 

SUTTER  CRKEK,  CAL— The  installation  of  a  100  lip  electric  com- 
pressor   at    the    Keystone    Mine    is   contemplated. 

WATSONVILLE,  CAL— Bids  will  be  received  by  the  directors  of  the 
Commercial  League  until  Feb.  26  for  the  installation  of  an  electrolier 
lighting  system.  Two  propositions  will  be  asked  for,  one  for  a  system 
from  First  Street  to  I'"iftli  Street,  and  the  other  from  the  bridge  to  the 
upper  end  of   Main    Street. 

WEED,  CAL. — The  Siskiyou  El.  Lt.  &  Pwr.  Co.  is  planning  to  erect 
a  substation  here  to  supply  electricity  to  the  Weed  Lumber  Co.  F. 
DeMooy   is   in   charge. 

COLORADO  SPRINGS,  COL.— The  Manitou  Hot  Iron  Club  is  in- 
terested in  a  project  to  install  an  ornameiilal  lighting  sysl<-in  between 
Colorado  Springs  and  Manitou. 

LOV'EL.'XND,  COL. — Plans  are  being  considered  for  the  installation 
of  a  municipal  electric-light  plant,  to  cost  about  $100,000.  The  pro- 
posed plant  will  be  located  on  Big  Thompson  River,  about  13  miles 
west    of   here. 

ORDVVAY,  COL.— The  O'rdway  El.  Lt.  &  Pwr.  Co.  will  establish  a  24- 
hour  service   about   March   1.      M.   S.    Slaughter  is  manager. 

WRAY,  COL. — .An  election  will  soon  be  called  to  vote  on  the  propo- 
sition to  issue  $60,000  in  bonds  for  the  erection  of  a  municipal  hydro- 
electric plant  and  water  system.  Thomas  S.  Sheppard,  Gas  &  Electric 
Building,    Denver,    is   engineer. 

W.ASHINGTON,  D.  C. — In  a  communication  submitted  to  Congress  by 
Franklin  MacVeagh,  Secretary  of  the  Treasury,  the  erection  of  a  cen- 
tral power  plant,  at  a  cost  of  $1,350,050,  and  an  appropriation  of  $50,000 
for  enlarging  the  power  plant  of  the  Bureau  of  Engraving  and  Printing 
are  urged.  It  is  proposed  that  the  central  power  plant  shall  supply  he.ii, 
light  and  power  to  the  Bureau  of  Engraving  and  Printing,  Department 
of  Agriculture,  White  House,  State,  War  and  Navy  Departments,  and 
the  proposed  new  buildings  for  housing  the  Department  of  Justice  and 
Department  of  Commerce  and  Labor,  and  in  case  of  emergency  to  the 
Capitol. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Sup- 
plies and  Accounts,  Navy  Department,  Washington,  D.  C,  until  Feb.  20 
for  furnishing  at  the  navy  yards  and  naval  stations  supplies  as  follows: 
Brooklyn,  N.  Y.,  Schedule  4304 — 1000  conduit  hangers,  3700  insulator 
hangers.  Bids  will  also  be  received  until  Feb.  27  at  the  same  place  as 
follows:  Washington,  D.  C,  Schedule  4330 — one  electric  elevator; 
Schedule  4329 — installing  one  75-ton  crane  runway.  Newport,  R.  I., 
Schedule  4332 — building  electrical  conduits.  Charleston,  S.  C,  Schedule 
4333 — 12  watt-hour  meters.  Lake  Denmark,  N.  J.,  Schedule  4333 — 6000 
ft.  copper  wire,  500  ft.  enameled  iron  conduit.  Brooklyn,  N.  Y., 
Schedule  4338 — 4000  ft.  interior  communication  cable,  11,000  ft.  twin 
conductor  cable,  50  sets  telephone  head  gears  and  4000  ft.  telephone 
w-ire.  Applications  for  proposals  should  designate  the  schedule  desired 
by   number.     T.   J.    Cowie   is   paymaster-general,    XJ.    S.    N. 

AMERICUS,  GA. — The  Americus  Gas  &  El.  Co.,  has  applied  to  the 
State  Railroad  Commission  for  permission  to  issue  $340,000  in  bonds 
and  $250,000  in  capital  stock,  the  proceeds  to  be  used  to  take  up  out- 
standing  obligations   and   for   improvements   to   its   system. 

BOISE,  IDAHO.— The  Crane  Falls  Pwr.  &  Irrig.  Co.  will  receive 
bids  for  three  hydraulic  turbines  having  a  rating  of  3000  hp  each,  two 
exciter  turbines  of  200  hp  each  and  three  alternating-current  generators 
with  a  rating  of  2000  kva  each. 

P.ARIS,  IDAHO.— The  Telluride  Pwr.  Co.,  Provo,  Utah,  has  been 
granted  a  franchise  to  install  and  operate  an  electric  light  and  transmis- 
sion system   here. 

GALENA,  ILL.— The  Interstate  Lt.  &  Pwr.  Co.,  of  Galena,  lil.,  and 
Platteville,  Wis.,  has  started  the  construction  of  a  33,000-volt,  three- 
phase,  60-cycle  primary  transmission  line  from  Galena,  111.,  through 
Hazel  Green  and  Shullsburg  to  Darlington,  Wis.;  also  an  extension  of 
its  33,000-volt  aluminum  transmission  line  from  Platteville  north  through 
the  township  of  Lima  into  the  mining  district  of  MifHin  Township.  F. 
H.    Rickemann    is   manager. 

GENEV.A,  ILL. — Bids  will  be  received  by  the  Board  of  Administra- 
tion, Springfield,  111.,  until  Feb.  19  for  electric-wiring  alterations  at 
the   State   Training   School,    Geneva,   111.;   plans   and   specifications   may  be 
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obtained    upon    application    to    VV.    Carbys    Zimmerman,    architect,    Stein- 
way  Hall,   Chicago,   111. 

MOKENA,  ILL.— The  Public  Service  Co.  has  applied  to  the  VilluMC 
IJoard  for  a  franchise  to  supply  electricity  here.  The  company  asks  foi 
a  SOyear  franchise  and  offers  to  furnish  20  street  lamp  clusters,  con- 
sisting of  three  40-cp  lamps  and  10  single  40cp  lamps,  to  burn  until 
1    a.   m.,   for  $900  per   year   for   a   period   of   ten   years. 

MOUNT  GREENWOOD,  ILL.— The  village  of  Mount  Greenwood  has 
entered  into  a  contract  with  the  Sanitary  District  of  Chicago  for  fur- 
nishing electrical  energy  for  a  period  of  five  years  from  March  15,  1912. 
The  village  is  to  pay  $1.25  per  hp  per  month  for  electricity  used  for 
street  lighting  and  for  lighting  the  municipal  buildings.  The  rate  for 
energy  for  operating  the  water-works  pumping  station  is  $2.20  per  hp 
per  month  with  24-hour  service.  Electricity  for  commercial  purposes 
will  be  cliarged  at  5  cents  per  kw-hour.  The  village  agrees  to  con- 
struct and  operate  a  substation  at  its  own  expense.  The  Sanitary  Dis- 
trict is  to  erect  an  overhead  12,000-volt  transmission  line  from  the 
Western  Avenue  terminal  station  in  Chicago.  Series  tungsten  lamps 
will  be  used  for  street  lighting.     Post  office  address  is  Morgan  Park,  III. 

PAXTON,  ILL.— The  City  Council  has  granted  the  Consumers'  El. 
Lt.,  Ht.  &  Pwr.  Co.,  East  St.  Louis,  a  30-year  franchise  to  supply 
electricity    in    Paxton. 

C.'XMnEN,  IND. — The  Council  has  granted  the  Kehoe  Lt.  &  Pwr.  Co. 
a  franchise  to  supply  electricity  here  for  commercial  lighting.  The  town 
has  adopted   ornamental  street   illumination. 

CRAWFORDSVILLE,  IND.— The  Indianapolis,  Crawfordsville  & 
Western  Trac.  Co.  contemplates  building  an  extension  from  Crawfords- 
ville to  Danville,   III.,  a  distance  of  45   miles,  during   1912. 

L.\PEL,  IND. — The  Noblesville  El.  Lt.  Co.  has  submitted  a  proposi- 
tion  to   the   Village   Board   to  light   this   village. 

MONTICELLO,  IND.— The  Tippecanoe  River  El.  Co.  is  planning  to 
construct  and  operate  electric-generating  plants  along  the  Tippecanoe 
River,  near  Monticello,  work  on  which,  it  is  said,  will  begin  within  the 
next  year.  The  company  is  capitalized  at  $300,000  and  the  incorporators 
are:  J.  W.  Lilly,  A.  C.  Ayres,  W.  D.  Jones,  W.  W.  Hammond  and 
Frank   C.   Ayres. 

PETERSBURG,  IND.— Proposals  will  be  received  at  tlic  office  of  the 
city  clerk,  Petersburg,  Ind.,  until  March  7,  for  lighting  the  streets,  city 
buildings  and  other  public  places  in  the  city  and  for  a  franchise  for 
furnishing  electricity  for  commercial  and  domestic  use.  Specifications 
and  form  of  contract  may  be  obtained  on  application  to  the  city  clerk. 
For  further  information  address  the  city  clerk,  Petersburg,  or  R.  M. 
Case,  consulting  engineer,  48  Monument  Place,  Indianapolis,   Ind. 

CLARION,  lA. — Messrs.  Mozingo  &  Mack,  owners  of  the  local  elec- 
tric-light plant,  contemplate  the  installation  of  another  engine  and  gen- 
erator in  the  plant  during  the  coming  summer. 

FORT  MADISON,  lA.— The  People's  Gas  &  El.  Co.,  of  Burlington, 
la.,  is  negotiating  for  the  purchase  of  the  plant  of  the  Fort  Madison 
El.  Lt.  Co.  and  the  railway  system  of  the  Fort  Madison  St.  Ry.  Co. 
The  construction  of  an  interurhan  railway  between  here  and  Burlington 
is  said  to  be  under  consideration.  C.  H.  Walsh  is  secretary  and  man- 
ager of  the  People's  Gas  &  El.   Co. 

SIBLEY,  lA. — Plans  are  being  considered  for  the  installation  of  an 
electric-light   plant  here.      C.   M.   Madison   is   interested. 

WASHINGTON,  lA.— The  construction  of  a  dam  on  the  Skunk  River 
in  Washington  to  furnish  power  for  a  hydroelectric  power  plant  is  under 
consideration.      F.    S.   Donnell,   of   Sante   Fe,   N.   M.,  is  interested. 

LEBANON,  KAN. — The  City  Council  is  considering  a  proposition  sub- 
mitted by  outside  parties  to  establish  an  electric-light  plant  here.  In 
case  the  plant  is  installed  transmission  lines  will  be  erected  to  the  towns 
of  Esbon  and  Bellaire  to  supply   electricity. 

MACKSVILLE,  KAN. — Investigations  are  being  made  with  a  view 
of  establishing  a  municipal  electric-light  plant  here.  Willis  liaker  is 
Mayor. 

ANN.\POLIS,  MD. — The  installation  of  electric-generating  machiiurv 
at  the   water-works   plant,   4  miles   from  the  city,   is  being  considered. 

CENTREVILLE,  MD. — Application  has  been  made  by  the  town  of 
Centreville  to  the  State  Legislature  for  permission  to  issue  bonds  to 
erect  and  maintain  an  electric-light  j)lant. 

HAGERSTOWN,  MD.— The  Hagcrstown-Clearspring  Trolley  Co.  has 
submitted  a  proposition  to  the  City  Council  with  a  view  of  securing 
electricity  from  the  municipal  electric  lighting  plant  to  operate  its  proposed 
railway. 

HAGERSTOWN,  MD. — Plans  are  being  considered  for  a  large 
power  plant  to  supply  electricity  for  the  Cumberland  Valley  from 
Carlisle  to  Hagerstown  and  Frederick,  to  be  located  on'  Broad  Top,  40 
miles  west  of  Chambersburg.  A  high-tension  transmission  line  will  be 
erected  from  the  plant  to  Chambersburg.  The  proposed  plant  will  have 
an   output   of    10,000   hp. 

HAVRE  DE  GRACE,  MD.— Plans  have  been  prepared  by  the  Penn- 
sylvania R.  R.  Co.  for  the  erection  of  a  power  plant  near  the  west  end 
of  the  Susquehanna  Bridge  to  operate  the  automatic  signals  and  lighi 
the   company's    property   in    Havre   de    Grace   and   Perryvillc. 

HOLYOKE,  MASS.— The  Board  of  Aldermen  has  passed  to  the  first 
reading  the  $140,000  bond  issue  of  the  Gas  and  Electric  Department,  the 
proceeds    to    be    used    for    extensions    and    improvements    to    the    electric 


and  gas  systems,  most  of  which  will  be  used  for  improvements  to  the 
gas  plant. 

R()CKL.\ND,  MAS.S. — The  committee  appointed  to  look  into  the  mat- 
ter of  establishing  a  municipal  electric-light  plant  will  make  a  favorable 
report  at  the  town  meeting  in  March.  William  J.  Plattner,  superin- 
tendent of  the  municipal  electric-light  and  water  plant  in  North  Attle- 
boro,  has  been  engaged  to  prepare  plans  and  estimates  for  the  proposed 
plant. 

CEDAR  SPRINGS,  MICH.— The  proposition  to  grant  the  Grand  Uap- 
ids-Muskegon  Pwr.  Co.  a  30-year  franchise  to  supply  electricity  for 
lamps,   heat  and  motors  here  will  be  submitted  to  a  vote  on   Feb.    10. 

GREENVILLE,  MICH. — The  Chippewa  Construction  Co.  has  pur- 
chased the  plant  and  holdings  of  the  R.  J.  Tower  El.  Co.  and  the  Green- 
ville fias,  El.  Lt.  &  Pwr.  &  Fuel  Co.,  of  Greenville,  which  will  be  merged 
with  the  other  plants  of  the  Chippewa  company,  and  will  include  jilaiil& 
at  Mount   Pleasant  and   Stanton. 

LAKE  LINDEN,  MICH.— The  Calumet  &  Hecla  Mining  Co.  is  pre- 
paring to  increase  the  output  of  its  electric  plant  by  10,000  hp.  It  is 
proposed  to  install  a  steam  turbine,  which  will  be  operated  by  waste 
steam.  Plans  are  also  being  prepared  for  the  construction  of  a  re- 
grinding   plant. 

MUSKEGON,  MICH. — The  Board  of  County  Supervisors  has  entered 
into  a  contract  with  the  Grand  Rapids-Muskegon  Pwr.  Co.  to  supply 
electricity  for  the  county  home  for  a  period  of  ten  years.  Under  the 
terms  of  the  contract  the  county  is  to  pay  the  company  $1,500  toward 
the  cost  of  erecting  a  transmission  line  from  Muskegon  to  the  home 
and   installing   the   system. 

SAULT  STE.  MARIE,  MICH.— The  State  Railroad  Commission  has 
granted  the  Edison  Sault  Electric  Co.  permission  to  issue  $150,000  addi- 
tional capital  stock,  the  proceeds  to  be  used  for  improvements  and  ex- 
tensions to  its  system. 

DULUTH,  MINN. — At  an  cleation  held  Feb.  6  the  proposition  to  issue 
$750,000   in    bonds   for   a    municipal   electric-light    plant    was   carried. 

FLOODWOOD,  MINN.— A  committee,  composed  of  M.  M.  Hingeley. 
.\.  II.  Markkansen,  E.  B.  Robinson  and  James  Markell,  has  been  ap- 
pointed to  secure  estimates  on  the  cost  of  installing  a  municipal  light 
plant. 

ST.  PETER,  MINN.— The  Nicollet  County  Tel.  Co.  will  install  a  new 
central-energy  system,  at  a  cost  of  about  $23,000,  and  erect  a  new  tele- 
phone exchange,  to  cost  about  $5,000,  if  granted  a  25-year  franchise. 

CHILLICOTHE,  MO. — Bonds  to  the  amount  of  $10,000  have  been 
voted,  the  proceeds  to  be  used  for  extensions  to  the  municipal  electric- 
light   plant. 

PLAINS,  MONT. — The  installation  of  an  ornaniental  street-lighting 
system  in  Plains  is  under  consideration. 

DANNEBROG,  NEB.— The  Village  Board  has  granted  a  franchise  to 
Oscar  Carlson  &  Son  to  construct  and  operate  an  electric-light  system 
here. 

HASTINGS,  NEB. — The  Commercial  Club  is  contemplating  the  in- 
stallation  of  an   ornamental   street  lighting  system. 

CARSON  CITY,  NEV.— The  Walker  River  Pwr.  Co.  will  soon  be- 
gin work  on  construction  of  a  dam  across  the  East  Walker  River  to 
impound  water  for  the  irrigation  of  50,000  acres  of  land.  P.  J.  Con- 
way, of  Sweetwater,  and  G.  P.  Costigan,  of  Sonoma,  Nev.,  are  inter- 
ested. 

LAS  VEGAS,.  NEV.— The  Muddy  Valley  Irrig.  Co.  contemplates  the 
installation    of   two    electric    power    plants. 

RENO,  NEV. — The  Reno  Trac.  Co.  contemplates  building  an  electric 
railway    from    Sparks    to   the    mines    in    the    Wedekind    district. 

CHESTERFIELD,  N.  H. — An  electric-light  system  will  be  installed 
in  Chesterfield.  The  service  will  be  supplied  by  the  Keene  Gas  &  El. 
Co.,    of   Keene. 

IIOI.MnKI..  N.  J.— The  Middlesex  &  Monmouth  Kl.  It..  III.  X-  Pwr. 
Co.  has  applied  to  the  township  committee  for  a  franrliise  to  creel  trans- 
mission lines  in  Holmdel. 

BATH,  N.  Y.— The  property  of  the  Baih  El.  Lt.  &  Gas  Co.  has  been 
taken  over  by  a  new  company,  which,  it  is  .said,  will  make  many  im- 
provements and  extend  the  transmission  lines  to  Savona,  Avoca,  Kanona 
and  other  nearby  places.  C.  Clothier  Jones,  .'\rdmore.  Pa.,  is  i)resident 
of  the  new  company  and  S.  W.  .Appleton,  .Atlantic  City,  N.  J.,  secretary 
and   treasurer. 

ELIZARETHTOWN,  N.  Y.— C.  M.  Wood,  owner  of  the  local  electric- 
light  plant,  is  contemplating  the  installation  of  a  new  plant  early  this 
spring,  the  equipment  to  include  a  100-hp  producer  engine  and  a  60-kw, 
IlOO-volt,   60-cycle   generator. 

HUDSON,  N.  Y. — Sealed  proposals  will  be  received  by  Charles  If. 
Strong,  president  of  board  of  managers  of  the  New  York  State  Training 
School  for  Girls,  Hudson,  N.  Y..  until  Marcli  2.  for  construction  of  cot- 
tages Nos.  11  and  12,  including  heating,  plumbing  and  electric  work  at 
New  York  Training  School  at  Hudson,  N.  Y.  Drawings  and  specifications 
may  be  consulted  and  forms  of  proposals  may  be  obtained  at  the  office 
of  the  New  York  Training  School,  Hudson,  N.  Y.,  and  at  the  office  of 
Franklin    B.    Ware,    .Mbany,    N.    Y.,    state   architect. 

ITH.ACA.  N.  Y. — It  is  stated  that  ornamental  street  lamps  will  be 
given   a   trial   on  several   prominent  streets. 
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MINKTTC*.  N.  v.-  I'lans  have  been  romplctcil  for  an  addition  10  ibi 
power  house  of  the  Minctto-Mcriilen  Co.,  90  x  99  ft.,  two  »loriev  hiijh. 
II.    S.    (^'<f^m,    Chicaiio,    III.,    is   architect. 

NKW.XUK  \  AI.I.KV.  N.  Y.— lite  village  olTK-iaJM  arc  nt-Ki'lialiiiK  willi 
the  Owego  Lt.  &  I'wr.  Co,  with  a  view  of  furnishing  this  vilinge  with 
electricity  for  lamps  nml  motors.  The  project  involves  the  crciMion  of 
a   high-tension    transmitision   line   from   Owego   to    Newark    \'nlley. 

UDfllKSTKR,  N.  Y.— The  Kodicslcr  Last  Works  luivc  applied  for  per 
mission  to  construct  a  power  house  on  Uiiiversiiy  .Avninc,  in  the  Twfniv 
lirst  Ward,  to  cost  about  $10,000. 

ROSCOE,  N.  Y.— W.  E.  &  O.  P.  Sprague.  of  Koscoc  conicniplaK 
the  installation  of  a  Knsolineenvinc  .itid  storage-battery  system  to  supply 
electricity  for  tbfir  dcpartinrnt  More  .iiid  llini'  sin.illcv  bnililiiiKs 
adjacent. 

SYK ACl'SK.  N.  ^. —  l'laii>  aif  bcitm  pnp.ucj  by  llic  .^yraiiisi  l.tn 
Co.  for  the  construction  of  lour  power  houses  next  spring,  to  be  erected 
at   Marcellus,  Marcellus  Falls,  Skaneateles  and  Skancatcle.s  Junction. 

\\  A  TKRTOWN,  N.  Y. — 'Work  was  begun  on  the  foundation  of  llu 
luw    power   house   of  the   New   York    Air    Hrake   Co.   on    IJccbe    Island. 

I. A  flR.\NC.E,  N.  C. — The  proposition  to  issue  $30,000  in  bonds  for 
the  installation  of  an  elcctric-ligbt  plant,  water-works  and  sewer  sys- 
tems and  other  improvements  will  be  suliinittcd  to  a  vote  on  March  4. 
He    Leon    M.    Fields    is    town    clerk. 

ST.  PAUL'S,  N.  C. — The  electric-light  plant  owned  by  Opie  Oduni. 
near  St.  Paul's,  was  destroyed  by  fire  recently.  The  plant  supplied 
electricity   in    St.   Paul's.     Mr.   Odum   will   rebuild   the  plant   at   once. 

FARGO,  N.  n. — It  is  reported  that  bonds  to  the  amount  of  $10,000 
have   been   voted    for    improvements    to    the    municipal    electric-light    plant. 

N'.M.LEY'  CITY,  N.  D. — Plans  are  being  considered  for  the  installa 
tion  of  a  cliistcr-lamp  strcct-li.ulilini.;  system  in  tlio  business  section  of 
the    i-ity. 

CLKVFL.AND,  OHIO. — Preparations  are  being  made  to  begin  work 
on  the  proposed  $2,000,000  municipal  electric-light  plant,  vvhicli  will 
supply  electricity  in  every  part  of  the  city.  It  is  expected  that  bids 
will  be  called  for  turbines  and  other  heavy  machinery  by  April  I.  The 
plant  will  probably  be  located  at  the  Kirtland  Street  piimpiiiK  station  on 
the   lake   shore. 

COLUMBUS,  OHIO.— The  resolution  to  issue  $100,000  in  bonds  to 
provide  funds  for  extending  the  cluster  lighting  system,  including  arc 
lamps  in  the  central  portion  of  the  city,  passed  its  second  reading  at  a 
recent  meeting  of  the  Council.  Part  of  the  sum  will  lu-  used  for  the 
construction  of  underground  conduits  from  High  Street  to  the  mvmicipal 
electric-light    plant. 

EI. IDA,  OHIO. — The  residents  of  Elida  have  made  arrangements  with 
the  Ohio   El.   Ry.   Co.   for  lighting  the  streets  of   the  town. 

VOCNGSTOWN.  OHIO. — Plans  are  being  considered  for  llic  m 
stallation  of  an  ornamental  street-lighting  system  on  Federal  Street.  The 
Merchants'  .Association  proposes  to  pay  for  the  system  and  tWe  city  leu 
maintenance. 

FORT  SILL,  O'KLA.— Proposals  will  be  received  by  ]).  L.  Stone, 
constructing  quartermaster,  Fort  Sill,  Okla.,  until  March  8  for  construe 
tion,  plumbing,  heating  and  electric  wiring  of  ward  wing  addition  anrl 
passage  to  hospital  at  old  Fort  Sill,  and  constructing,  plumbing,  heating 
and   electric-lighting  of  dispensary  at  new  Fort   Sill. 

XORM.-\N,  OKLA.— The  Norman  El.  Lt.  &  Pwr.  Co.  lias  applied  to 
the  Council  for  a  21-year  franchise  to  construct  and  operate  an  electric- 
light  plant  and  street  railway.  The  company  expects  ultimately  to  build 
an  interurban  railway  from  Norman  to  Oklahoma  City.  J.  C.  Tonas, 
Dr.    M.    T.     T.    Capshaw    and    R.    C.    Hardie    are    interested. 

PAWnUSKA,  OKLA. — Sealed  proposals  will  be  received  by  the  Mayor 
and  City  Council  at  the  office  of  the  city  clerk  until  March  4  for  con- 
struction, repairs  and  extensions  to  the  municipal  electric-light  system. 
The  work  will  include  25,180  ft.  No.  6  weatherproof  copper  wire,  130 
poles  complete  with  cross-arms,  pins,  insulators  and  braces,  35  strain 
insulators,  1000  ft.  of  i/i-in.  guy  strain.  33  tungsten  street  lamps  of 
200  cp,  complete  on  bracket  suspension,  one  25-Iamp  constant-current 
regulator  and  transformer.  Plans  and  specifications  are  on  file  at  the 
office  of  L.  C.  Willis,  superintendent  of  water-works  and  electric-light 
plant. 

HILLSBORO,  ORE.— The  City  Council  is  considering  the  question  of 
calling  an  election  to  vote  on  the  proposition  to  issue  $31,000  in  bonds 
for   the   construction   of   a   municipal    electric-light   and   power   plant. 

PORTLAND.  ORE. — The  Southern  Pacific  Company  is  planning  to 
double-track  and  equip  for  electrical  operation  both  the  Yamhill  and 
Fourth  Street  lines  between  Portland,  St.  Joseph  and  McMinnville  and 
a  connection  between  the  Jefferson  Street  depot  and  the  Fourth  Street 
line  in  Portland.  The  improvements  will  be  extended  to  Corvallis  and 
to   Eugene  as   soon   as  the   work   outlined    is  completed. 

CONNEAUT  LAKE,  PA. — Plans  are  being  considered  to  organize  a 
company  for  the  purpose  of  installing  an  electric-light  plant  to  supply 
electricity   in    Conneaut   Lake. 

TESUP,  PA. — Joseph  O'Brien,  representing  the  Scranton  El.  Co.,  has 
secured  an  option  on  the  property  of  the  Jesvip  El.   Lt.   Co. 

MEDIA,  PA. — The  lighting  committee  is  contemplating  the  installa- 
tion  of  a   7S-kw,   22S0-volt,   alternating-current   generator,   direct-connected 


unit  anil  aUo  our  lOOhp  bnilrr  in  the  municipal  clrcti  ic  light  plant.  The 
present  incandrsccnt  lanijis  will  In-  rrplucrd  with  Ma/da  lutn|)s  u%  soon 
.IS   lixtureb   have  been   initialU-d.      1'.    K.   Ahem   is  ■upcriiitenijcni. 

PROVIDENCE,  R.  I. —The  (  onncclicut  River  I'wr.  Co.,  Hiattlcboro. 
\  I.,  has  applied  to  the  City  Council  (or  a  franchise  to  supply  electricity 
Ml  Providence.  It  is  proposed  to  erect  a  long-distance  transinisKion  line 
from  its  plants  in  Massachusetts  and  V'erinoni  to  supply  energy  for 
commercial   and  manufacturing  purposes. 

ItlSllOI'VILLE,  S.  C— Negotiations  are  under  way  for  a  125hp 
lioiler  to  re|)l;ice  the  two  60-hp  boilers  in  the  mtniicipal  electric-light 
plant.  It  is  also  proposed  to  use  tungsten  lamps  for  street-lighting. 
S.    p.    .Sutton   is   superintendent. 

^'ORKVILLE,  S.  C. — It  is  proposed  to  extend  the  nnniicip.d  electric 
light    system,    for    which    bonds    have    been    voted. 

l''REE.M.AN,  S.  D. — A  movement  is  on  foot  to  establish  an  electric 
light    plant    in    l-'reeman.      Mathias    Ilafncr   and    son    are    interested. 

ALAMO,  TENN.— The  Council  has  granted  the  Alamo  Ltd.  &  Pwr. 
Co.   a   franchise   to  erect  and   maintain   an   electric-light   plant   here. 

LYNNVILLE,  TENN. — A  proposition  has  been  sid)initt<d  to  the 
Coimcil   to   establish   an   electric-light   plant  here. 

DUBLIN.  TEX.— The  property  of  the  Dublin  Gas  &  El.  Co.  has  been 
purchased  by  Henry  and  Frank  Weiser  and  associates.  The  plant, 
which  is  located  about  1  mile  from  the  business  section,  will  be  removed 
.11  an  early  dale  to  a  site  near  the  property  of  the  Dublin  Mill  iSi  l-'.le- 
vator   Co. 

F.DXA,  TEX. — The  i)ropcrty  of  tlu  I'.dn.i  Ice  &  Lt.  ("o.  has  been  pur 
chased   by   E.   F.   Glaze,   of   Goliad. 

SAN  ANTONIO,  TEX.— The  San  Antonio  Gas  &  El.  Co.  and  the  San 
.Antonio  Trac.  Co.  contemplate  improvements  to  their  system  and  th<: 
purchase  of  new  equipment,  which  will  involve  an  expenditure  of  about 
$300,000,   during   1912. 

RICHMOND,  UTAH.— The  High  Creek  El.  Lt.  vS:  Pwr.  Co.  con 
templates  extending  its  transmission  lines  in  a  number  of  places  and 
to  new  fields,  tire  erection  of  a  350-hp  steam  plant  and  also  the  de- 
velopment of  an  additional  hydroelectric  plant.  T.  E.  Daniels  is  super- 
intendent. 

SALT  LAKE  CITY,  UTAH.— The  residents  and  business  interests  of 
(iarfield  have  petitioned  the  Board  of  County  Connuissioners  to  install 
street  lamps  on  Soutli  Fourteenth  Street,  from  the  Denver  &  Rio  Grande 
Railroad  tracks  to  Garfield  and  in  Garfield.  The  cost  of  the  installation 
is  estimated  at  from  $5,000  to  $7,000,  and  maintenance  at  about  $3,000 
per  year. 

HAMILTON,  VA.— The  Loudon  El.  &  Ice  Co.  is  being  organized  for 
the  purpose  of  installing  an  electric-light  system  and  ice  plant,  at  a 
cost  of  about  $25,000.  E.  A.  Cockey,  Jr.,  Windsor  Hills,  Baltimore. 
•Md.,   is  president. 

SEATTLE,  WASH. — A  committee  has  been  appointed  by  the  City 
C  ouncil  to  make  investigations  and  select  a  site  and  decide  on  other 
jiroblems  in  connection  with  the  construction  of  the  Cedar  River  power 
(lam,  the  cost  of  which  is  estimated  at  $1,400,000.  Glover  F.  Perin, 
!•".    H.   Baldwin   and  Joseph   Jacobs  are   members   of   the   committee. 

MINERAL  POINT,  WIS.— The  Mineral  Point  Pub.  Ser.  Co.  con- 
templates extensive  improvements  and  extensions  to  its  transmission 
lines.  The  company  has  been  granted  exclusive  franchises  in  Mifflin. 
Rewey,    Livingston,    Montfort,    Highland,    Cobb    and    Edmund. 

CALGARY,  ALTA.,  CAN. — Plans  are  being  considered  for  the  instal- 
lation of  an  ornamental  street-lighting  system  on  the  principal  streets,  tlir 
cost  of  which  is  estimated  at  $100,000. 

CALGARY,  ALTA.,  CAN.— The  ratepayers  have  voted  in  favor  of 
the  by-law  authorizing  an  expenditure  of  $360,000  for  extensions  and 
improvements    to    the   municipal    electric-light    plant. 

CALGARY,  ALTA.,  CAN.— Bids  will  be  received  until  March  IS  l)y  th 
city  commissioners  for  one  2500-kw-  turbo-generator,  one  1000-kvv  syn 
chronous  motor  generator,  one  SO-kw  motor-driven  exciter,  and  one  25 
kw  motor-driven  exciter.     J.   M.   Miller  is  city  clerk. 

WINNIPEG,  M.AN.,  CAN. — Sealed  tenders  will  be  received  by  the 
chairman  of  Board  of  Control,  Winnipeg,  until  March  25  for  furnish- 
ing impregnated  paper  lead-covered  cables  to  be  used  in  connection  with 
the  city's  fire  and  police  telegraph  systems.  Specifications  and  form  of 
tender  may  be  obtained  at  the  office  of  the  city  electrician.  City  Hall. 
Winnipeg.      M.    Peterson,   secretary. 

BRANTFORD,  ONT.,  CAN.— Plans  are  being  prepared  for  the  in 
stallation  of  253  cluster  lamps  to  replace  the  32  arc  lamps  now  in  use 
in    the   business   district. 

ORILLIA,  ONT.,  CAN. — The  town  of  Orillia  is  planning  to  erect  a 
transmission  line  from  the  power  plant  of  the  Simcoe  Power  Co.  at  the 
Big  Chute  on  the  Severn  River.  It  is  proposed  to  ask  the  Legislature  for 
authority  to  issue  debentures  for  $80,000  to  provide  funds  for  same. 
The  town  will  also  ask  for  permission  to  purchase  electrical  energy  from 
other  sources  and  to  erect  transmission  lines  to  transmit  it  to  the 
municipality. 

WESTON,  ONT.,  CAN. — Preparations  arc  being  made  for  the  erec- 
tion of  a  power  house,  to  cost  $16,000,  at  the  National  Sanitarium,  Wes- 
ton. Tenders  for  power,  lighting,  heating  and  laundry  equipment  will 
be    asked    by    the    National    .Sanitarium     Association,    Weston,    Ont.      Ten- 
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ders   are   now   being   called    for   ihe   coustiuclion   of   a   children's   building, 
to   cost   $60,000,    which   include   steam    heating,    electric-lighting   equipment, 
etc.     Dennison  &  Stephenson,  20  King  Street,  Weston,  are  architects. 
CHIHUAHUA,    MEX.— Messrs.    Morehouse    &    Morrill,    of    Chihuahua, 

have    been    granted    a    concession    by    the    State    government    lo    build    .'ni 

electric-Iislit    plant    here,    to   cost   about   $250,000. 


New  Industrial  Companies. 

THK  ARTHUR  McKIXNEY  COMPANY,  of  Chicago,  111.,  has  been 
incorporated  with  a  capital  stock  of  $25,000  by  Arthur  McKinney,  Ira 
N.  Odell  and  Fred.  G.  Rice.  The  company  proposes  to  manufacture  and 
deal  in  gas  and  electrical  fixtures  and  appliances. 

THE  NEHRING  INSULATED  WIRE  &  MANUFACTURING  CO.M- 
PANY,  of  Sycamore,  111.,  has  been  incorporated  with  a  capital  stock  of 
$30,000  to  manufacture  and  deal  in  insulated  wire  and  electrical  appli- 
ances. The  incorporators  are:  Paul  .\.  Nehring,  James  W.  Cliffc, 
Thomas    M.    ClifFe   and    Louis   E.    Peck. 

THE  NEW  IDEA  ARC  LIGHT  COMPANY,  of  Chicago,  111  ,  has 
been  incorporated  with  a  capital  stock  of  $2,500  to  manufacture  and  deal 
in  gas  and  electric  lamps  and  fixtures.  The  incorporators  are:  T.eon 
A.   Barezniak,  David  H.   Goldsmith  and  Samuel  Stein. 


New  Incorporations. 

OWENSUORO,  KY. — .\rticles  of  incorporation  have  been  filed  for  the 
Hartford  Tel.  Co.  with  a  capital  stock  of  $10,000  by  William  W.  Craw- 
ford,   W.    T.    Hale    and    J.    Joseph    Hettinger,    all    of   Louisville,    Ky. 

NEW  ORLEANS,  LA. — The  Crescent  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $3,000  by  Frank  G'aschek,  president  and  treasurer; 
James  W.   Maloney,  vice-president,  and  James  Maloney,  secretary. 

PORTLAND,  MAINE.— The  Eastern  Texas  El.  Co.  has  been  incor- 
porated with  a  capital  of  $4,000,000  for  the  purpose  of  constructing  electric, 
street,  suburban,  iiUerurban  and  other  railways.  Clarence  E.  Eton  is 
president  and  T.  L.   Crotcau  is  treasurer,   both  of  Portland,   Maine. 

PORTLAND,  MAINE.— The  Michigan  Rys.  Co.  has  been  incorporated 
in  Maine  to  acquire  and  manage  railway,  electric  and  gas  properties. 
The  company  is  capitalized  at  $10,000,000  and  the  officers  are:  A.  G. 
McPherson,  i)residcnt;  William  S.  Linnel!  and  William  M.  Bradley,  all 
of    Portland,    .Maiiu-. 

WASHBURN,  MAINE.— The  Washburn  El.  Co.  has  been  organized 
with  a  capital  stock  of  $10,000  for  the  purpose  of  generating  and  dis- 
tributing electricity  for  lamps,  heat  and  motors.  Edward  M.  Hines,  of 
Washburn,  is  president  and  Harry  D.  McManus,  of  Washburn,  treasurer. 
ANNAPOLIS,  MD.— The  Eastern  Shore  Pwr.,  Lt.  &  Ry.  Co.  has 
been  incorporated  with  a  capital  stock  of  $500,000  by  Henry  J.  Waters, 
H.  C.  Webster,  T.  T.  Taylor,  Jr.,  J.  W.  West  and  others.  The  com- 
pany proposes  to  build  a  railroad,  electric  or  steam,  beginning  at  the 
southern  end  of  Deal's  Island,  in  Somerset  County,  thence  over  the 
island,  through  Princess  Anne  to  Sinepuxent  Bay,  with  the  privilege  of 
extending  its  system  to  Salisbury  and  Pocomoke  City,  and  to  run 
lateral   branches   not   to  exceed   15   miles   in   length. 

KALAMAZOO,  MICH.— The  Michigan  United  Trac.  Co.  has  been 
incorporated  with  a  capital  stock  of  $100,000  by  Sanford  W.  Ladd,  of 
Detroit;    A.   W.    McLimont  and   Robert   Morrison. 

MINNE.APOLIS,  MINN. — Articles  of  incorporation  have  been  filed  for 
the  Municipal  Electric  Company  by  Mayor  J.  C.  Haynes  under  Chapter 
141,  Laws  of  1911,  for  the  purpose  of  controlling  and  distributing  power 
generated  at  the  government  dam  usually  called  the  "high  dam"  at  the 
Soldiers'  Home.  The  incorporators  are:  James  C.  Haynes  as  Mayor  of 
the  "larger  city";  Herbert  P.  Keller,  Mayor  of  the  minor  city,  and 
John   I.ind,   president  of   the   Board   of   Regents  of   the   State  University. 

BKX'IER,  .MO.— The  EI.  Lt.  &  Pwr.  Co.  of  Bevier  has  been  incor- 
porated with  a  capital  stock  of  $10,000  by  J.  W.  Ni-beth,  D.  D.  Row- 
land  and    W.    R.    Morgan. 

MAYSVILLE,  MO.— The  DeKalb  County  Tel.  Co.  has  been  incorpor 
ated  with  a  capital  stock  of  $25,000  by  E.  H.  Clay,  E.  A.  Hofstater  and 
R.    A.    Payne. 

ST.  LOUIS,  MO. — The  Missouri  Transm.  Co.  has  been  incorporated 
with  a  capital  stock  of  $2,000  by  S.  W.  Fordyce,  J.  II.  Holliday  and  T. 
W.  White.  The  company  proposes  to  generate  electricity  and  distribute 
it  in  St.  Louis  and  St.  Charles  Counties.  The  offices  of  the  company  are 
located  in  the  Third  National  Bank  Building,  St.  Louis,  Mo. 

TRENTON,  MO. — The  Trenton  Gas  &  El.  Co.  has  been  incorporated 
with  a  capital  slock  of  $50,000  by  J.  T.  Menefee,  Clarence  Odaniel  and 
Jasper  C.  Young. 

JAFFREY,  N.  H.— The  New  Hampshire  Water  &  El.  Pwr.  Co.  has 
been  incorporated  with  a  capital  stock  of  $115,000  by  Robert  L.  Pond,  of 
Jaffrey,  .N.  IL;  J.  B.  Sherer,  J.  D.  C.  Rogers.  W.  T.  .\ustin  and  B.  Whit- 
ney, all   of  Boston,   Mass. 


TFRSFY  CITY,  N.  J.— Articles  of  incorporation  have  been  filed  for  the 
United  Lt.  &  Pwr.  Co.  of  New  Jersey  with  a  capital  slock  of  $3  000.000 
by  Louis  II.  Gunther,  B.  Stafford  Mantz  and  John  R.  Turner,  of  Jersey 
City. 

PFUTH  AMBOY,  N.  L— The  Freehold  &  Jamesburg  l.l.  Co.  ha:, 
tiled  articles  of  incorporation  with  a  capital  stock  of  $10,000.  fhe 
incorporators  arc:  William  J.  Lansley,  Charles  C.  Gates  and  George  W. 
Beckwith.  The  company  has  taken  over  the  property  of  the  old  James- 
burg Lt.  &  Water  Co. 

FLORAL  PARK,  N.  Y.— The  Public  Service  Corp.. ration  of  Long  Island 
has  been  chartered  with  a  capital  stock  of  $20,000  for  the  purpose 
of  supplying  electricity  and  gas  in  the  following  towns  and  villages 
on  Long  Island:  New  Hyde  Park.  Floral  Park,  West  Garden  City, 
Jamaica  Square.  Elmont.  Franklin  Square.  Munson.  Fosters,  Meadows, 
\alley  Stream,  Norwood,  Hempstead  Gardens,  Lakeview,  Lynbrook, 
Hewlett,  Cedarhurst,  Inwood,  Woodmere,  East  Rockaway,  Bellrose, 
Garden  City  Park,  Lakeville.  Manhasset.  Thomaston.  Great  Neck.  Port 
Washington,  Flower  Hill,  Roslyn,  Searington,  Albertson,  East  Willis- 
ton.  Little  Neck  and  all  intervening  territory.  The  directors  are: 
Henry  MacDonald,  of  Forest  Hill;  William  H.  D.  Cooper,  of  Brook- 
lyn,  and   Joseph   MacDonald,   of   New   York,    N.    Y. 

UNION  SPRINGS,  N.  Y.— The  Union  Springs  Lt.  S:  P«r.  Co. 
has  been  granted  a  charter,  with  a  capital  stock  of  $25,000,  to  build 
and  operate  electric  transmission  lines.  The  incorporators  are:  F.  L. 
Mason,  L.  A.   Mason  and  G.  W.   Hull,  of  Syracuse,  N.  Y. 

CLEVELAND,  OHIO. — The  H.  W.  Biffton  Co.  has  been  chartered 
with  a  capital  stock  of  $10,000  to  generate  and  distribute  electricity  for 
lamps  and  motors.  The  incorporators  are:  H.  W.  Burton,  C.  F.  Moore, 
Charles  M.   Collacott,   R.  T.  Sawyer  and  John   MacGregor,  Jr. 

CLEVELAND,  OHIO. — Articles  of  incorporation  have  been  filed  for  the 
Arcade  Service  Co.  with  a  capital  stock  of  $10,000  for  the  purpose 
of  generating  and  distributing  electricity  for  lamps  and  motors.  The 
incorporators  are:  E.  J.  B.  Blandin,  W.  L.  David,  John  M.  Garfield.  L.  L. 
McCallum  and  Thomas  H.  Jones. 

COVINGTON.  OHIO. — The  Buckeye  Lt.  &  Pwr.  Co.  has  been  incor 
porated  with  a  capital  stock  of  $40,000  to  build  and  operate  gas  or  elec- 
tric-light plants.  The  incorporators  are:  J.  H.  Marlin,  A.  W.  Landis. 
John  Weaver,  John  Fenemore  and  Hugh  C.   Marlin. 

DAYTON,  OHIO.— The  Algonquin  Lt.,  Ht.  &  Pwr.   Co.  has  been   cliar 

tered  with  a  capital  stock  of  $10,000  by  J.  Elliott  Pierce  and  F.  II.  Pierce. 

DEFIANCE,   OHIO.— Articles  of  incorporation  have  been  filed  for  the 

Defiance  Utilities  Co.  with  a  capital  stock  of  $10,000  by  T.  T.   Ausberry, 

M.  W.  Steinberger  and  H.  D.  Bakop. 

NOBLESVILLE,  OHIO.— The  Deming  Tel.  Co.  has  been  incorporated 
with   a   capital   stock   of   $10,000  by   J.    B.    Sturdevant,   Marion   Jessup   and 

B.  Jessup. 

SIDNEY,  OHIO.— The  Royal  El.  Co.  has  been  incorporated  with  a 
capital   stock  of   $20,000  by   C.    R.    Bleakney  and   others. 

SANDS  SPRINGS,  OKLA.— The  Sands  Springs  Pwr.,  Lt.  &  Wtr.  Co. 
has  been   incorporated   with   a  capital   stock  of  $25,000   by   Charles   Page. 

C.  F.  Tingley,  George  W.  Kinney,  C.  W.  Kingsbury  and  E.  A.  Page. 
STAYTON,  ORE.— Ihe   Sanitam  Lt.   &  Pwr.   Co.   has  been  incorporated 

by  A.  L.  Shreve,  of  the  Stayton  El.  Lt.  Co.;  W.  J.  Mayo  and  S.  L. 
Stewart,  all  of  Stayton.  The  company  is  capitalized  at  $25,000,  and  will 
operate   near   Stayton. 

ALLENTOWN,  PA. — The  North  Wliilehall  Lt.  &  Pwr.  Co.  has  been 
chartered  with  a  capital  stock  of  $5,000.  The  directors  are:  Charles  N. 
Wagner,  treasurer;  R.  P.  Stevens  and  Charles  M.  Walter,  all  of 
.Mlentown,  Pa. 

.-W'ONMORE.  PA. — The  .\voninore  El.  Co.  has  been  granted  a  charter 
with  a  capital  stock  of  $5,000.  The  directors  are:  Thomas  S.  Henderson, 
1808  Brownsville  Road.  Carrick,  Pa.,  treasurer;  H.  L.  Mitchell,  U.  W. 
Tinker,  Pittsburgh,  Pa. 

MERCER  P.\. — The  Mercer  Pwr.  Co.  has  been  incorporated  with  a 
capital  stock  of  $5,000  by  William  F.  Jaxtheimer,  William  R.  Jaxtlieimer 
and  N.  Wilson,  all  of  Greenville,  Pa. 

MOUNT  WOLF,  PA. — A  charter  has  been  granted  to  the  Mount  Wolf 
El.  Lt.  Co.  to  supply  electricity  for  lamps,  heat  and  power  in  Mount  Wolf 
The  incorporators  are:  Harrison  B.  Waltman,  Charles  A.  Greenaway  and 
James  J.  Gerry. 

PITTSBURGH,  PA.— The  Suterville  El.  Co.  has  been  granted  a 
charter  with  a  capital  stock  of  $5,000.  R.  L.  Kester,  Jr..  125  Gordon 
Street,   Edgewood,  Pa.,  is  treasurer. 

REAMSTOWN,  PA. — The  Reamstown  El.  Lt.  &  Pwr.  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $5,000.  The  directors  are: 
George  J.  Root,  of  Reamstown,  treasurer;  Pierce  Lesher,  of  Lancaster; 
D.  S.  Martin,  of  Denver;  John  G.  Root  and  C.  W.  Swartz,  of  Reamstown. 
SMITHTON,  PA. — The  Smithton  El.  Co.  has  been  chartered  with  a 
capital  stock  of  $5,000  and  the  following  directors:  H.  A.  Weiland,  411 
Dawson  .\venue,  Bellevue,  Pa.,  treasurer;  H.  S.  Thatcher.  Edgewood 
Park,   Swissvale,  Pa.,  and  F.   W.   Riffner,   Sharpsburg,  Pa.  . 

GEORGETOWN,  S.  C— The  Curtis  Pwr.  Co.  has  been  incorporated 
with  a  canital  stock  of  $5,000  by  P.  H.  Powell,  J.  M.  Powell  and  Capers  C. 
Uarr. 

1  ANT ASIER.    S.    C. — The    Lancaster   Lt.    &    Pwr.    Co.    has   been    incor- 
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Iiiualfil  Willi  a  i-apiliil  .Mock  ol  $5,000,  The  oflicciH  arc:  Lciuy  Spniigt, 
incsiilcnl;  '1'.  V.  W'illiains,  vici-prfMiilrnl,  nnd  W.  i;.  Tliuinpiioii,  »cxrct«ry 
.111(1   iicii.surcr. 

.'>il'UlNc;i''llil.l  I,  S.  C. — .\rtuli-s  ol  iticorpotnliun  liuvc  been  lili-tt  lor 
ilif  SpriiiKliflil  Kl.  I.t.  &  Fwr.  Co.  willi  a  capital  stock  of  $20,000,  Tlic 
udicrrs  of  the  (.-oiiipaiiy  arc;  J,  .\lcH.  Hcati,  president:  .M.  Cilcaiion,  vice- 
prt-sidciit,  niul  J.   li.   Siiiilli,  secretary  and  treasurer. 

SPEAUl'lSIl,  S.  I).— The  Belle  Fourche  &  SpcarCish  Kl.  U.  K.  Co 
has  lu'cn  iiicurporutcd  for  the  purpose  of  constructintf  an  clcctnc  inter- 
urban  railway  between  Spcarfish  and  Belle  Fourche.  A.  A.  Moodie,  of 
Belle  I'ourche;  Sclh  Bulloch,  of  Ucadwood;  T.  D.  Murrin  and  R.  H. 
Driscoll,  of  l>eadwoo(l.  and  others  are  interested  in  the  project. 

BAIRD.  Ti:X.— The  Baird  Lt.  &  Ice  Co.  has  been  granted  a  charter 
with  a  capital  stock  of  $20,000.  The  incorporators  arc:  P.  .\.  Mookci, 
W  .   VV.  Wtdeborn  and  K.   M.  Smith. 

COTUI.I.A,  TKX. — The  Cotiilla  Ice  &  I'wr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $7,500  by  \V.  G.  E.  RolafT.  Richard  Woh%.ky  and 
Vale  Micks. 

I)A1.I..\S,  TK.X. —  Tlic  rcxa>  HI.  Co.  lias  been  incorpoiatcil  with  a 
capital  stock  of  $100,000  for  the  purpose  of  promoting  the  construc- 
tion of  city  and  suburban  electric  railways.  The  officeis  are:  J.  \'. 
Watkins,  president;  R.  M.  Nunley,  vice-president;  E.  H.  Conibear, 
secretary,   and   A.    Ragland,   treasurer. 

GRAM)  PRAIRIE,  TEX.- -The  Grand  I'rairie  EI.  I.t.  S:  Ice  Co.  has 
been  incorporated  with  a  capital  stock  of  $10,000  by  J.  E.  Payne,  E.  V.. 
Leusley,  K.   M.  Henley  and  others. 

SAN  ANGELO.  TEX.— The  San  Angelo  I'wr.  &  St.  Ry.  Co.  has  been 
chartered  with  a  capital  stock  of  $100, UOU  by  C.  C.  Kirkiiatrick,  \V.  T. 
Bartholomew   and  .1.    1).    Sugg. 

SIXTON,  TEX. — The  Sinton  Ice  i:  Lt.  Co.  has  been  incorporated  with 
a  capital  stock  of  $10,000  by   1..   Fouts,  R.    N.   Hodge  and  Gordon  Bullett. 

TIMPaON,  TEX. — .-\rticles  of  incorporation  have  been  tiled  for  tlie 
Tinipson  Lt.  &  Pwr.  Co.  with  a  capital  stock  of  $5,000  by  J.  P.  Chris- 
topher, Glen  Corwine  and  George  M.   Bliss. 

WICHIT.V  FALLS.  TEX.— The  Citizens  Lt.  &  Pwr.  Co.  has  been 
organized  with  a  capital  stock  of  $21,000  by  T.  E.  Dobson,  I.  W.  Gul- 
lahorn  and  Samuel  Levi. 

WICHITA  FALLS,  TEX.— The  Falls  El.  Co.  has  been  granted  a  char 
ler  with  a  capital  stock  of  $5,000.  The  incorporators  are:  Charles  K. 
Kemper,   T.   L.    Farnie  and   H.    V.   Gulp. 

WINTERS,  TEX.— The  Winters  Lt.  &  Milling  Co.  has  been  chartered 
with  a  capital  slock  of  $10,000  by  J.  L.  Allred,  K.  F.  Roberts  and  A.  K. 
1  )oss. 

FLOYD,  \"A. — The  Floyd  El.  Pwr.  Curpn.  has  been  incorporated  with 
a  capital  stock  of  $25,000.  The  officers  are:  S.  G,  Proffitt,  president; 
C.  W.  West,  vice-president;  J.  E.  Proffitt,  secretary,  and  H.  L.  Lawson, 
treasurer. 

CASHMERE,  WASH. — .\rticles  of  incorporation  have  been  tiled  for 
the  Mission  Creek  Tel.  &  El.  Co.  with  a  capital  stock  of  $5,000  by  A.  C. 
Jones,  E.   F.    Stowell  and  others. 

MARLIXTON,  V\'.  \  .\. — The  Marlmton  Service  Co.  has  been  char- 
tered with  a  capital  stock  of  $30,000  to  establish  an  electric-light  plant 
and    water-works    system    and    ice    factory. 

WESTON,  W.  VA.— The  People's  Elec.  Lt.,  Ice  &  Wtr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $100,000  to  operate  ice  and  cold- 
storage  plants  and  supply  electricity,  etc.  The  incorporators  are:  M.  S. 
Holt,  J.  M.  Foster.  George  A.  Hatzel,  Charles  :\I.  Snaith  and  Ross  L. 
King. 

QUEBEC,  QUE.,  CAN.— The  Stad;;cuna  Lt.,  Ht.  &  Pwr.  Co.  lias  been 
chartered   with   a   capital   stock   of  $1,000,000.      L.   P.    Pelletier  is  president. 


Trade  Publications. 


PREPAYMENT  WATTHOUR  METERS.— Bulletin  No.  4924  de- 
scribes the  General  Electric  Company's  Thomson  prepayment  wattliour 
meters    for    direct    and   alternating    current,   Types    CP-4    and    IP-4. 

AUTOMATIC  TIME  SWITCH.— Bulletin  No.  4893,  recently  issued 
by  the  General  Electric  Company,  is  devoted  to  a  general  description  of 
two  automatic  time  switches  manufactured  by  that  company.  The  bulletin 
contains    diagrams   and    dimensions. 

PRIV-XTE  TELEPHONE  SYSTEMS.— In  a  well-illustrated  booklet 
issued  by  the  Stromberg-Carlson  Telephone  Manufacturing  Company, 
Rochester,  N.  Y.,  much  inforination  is  given  concerning  telephones  de- 
signed for  i)rivate-branch  service  and  for  automatic  or  intercommunicat- 
ing work. 

SMALL  PLANT  DIRECT-CURRENT  SWITCHBOARDS.— With  this 
title  the  General  Electric  Company  has  issued  Bulletin  No.  4919,  devoted 
to  a  description  of  panels  which  are  designed  for  the  control  of  three-wire 
generators.  The  panels  are  arranged  for  125  volts  and  250  volts  and  in 
capacities  of   from  25   kw  to   100  kw. 

DIRECT-CURRENT  SWITCHBOARDS.— The  General  Electric  Com- 
pany   has    recently    issued    Bulletin    No.    4918,    which    illustrates    and    de- 


siriboi  panels  dcKJKncd  by  that  coinimny  for  Kcneral  use  in  central 
staiionB.  The  li»t  of  panels  ronlainii  both  Kcncralor  and  feeder  typcn, 
.Hid  the  panel-,  are  made  for   125,  225  and  600  volts. 

DIRECT-CURREN1  EXCITER  PANM-ILS.— Bulletin  No.  4917  of  the 
General  Electric  Company  illustrate*  and  described  direct-current  exciter 
panels  for  use  in  coniieition  with  alternating-current  Kcnciator  panels 
when  for  any  reason  separate  control  of  excitcrK  is  desired.  This  super- 
sedes  the   company's  previous   bullcini    on   the   same   subject. 

INDUCTION  MOTOR.— The  WestinKhouse  Electric  &  .ManufactiinnK 
Company  has  issued  Descriptive  Lcallet  No.  2298,  describing  its  well- 
known  Type  CCL  induction  motor.  This  leaflet  comes  in  book  form 
and  contains  complete  and  detailed  views  of  this  type  of  motor,  together 
with   a   brief,   concise   description   of   its   main   characteristics. 

ALTERNATING-CURRENT  SWITCHBOARD  PANELS.— Bulletin 
No.  4901,  just  issued  by  the  General  Electric  Company,  is  devoted  to 
alternating-current  switchboard  panels  with  oil  switches  attached  and  de- 
signed for  three-phase,  three-wire  circuits,  240,  480  and  600  volts,  25/60 
cycles.     This  supersedes  the  company's  previous  bulletin  on  this  subject. 

S.MAI. L  TURBO-GENERATOR  SETS.— An  attractive  bulletin  (No. 
4887)  illustrates  and  describes  the  General  Electric  Company's  turbo- 
generator sets  rated  at  from  5  kw  to  300  kw.  All  of  these  sets  are  of 
the  horizontal  tyi)e  and  can  be  arranged  to  operate  either  condensing 
I'r  non-condensing  and  at  any  steam  pressure  above  80  lb.  for  the 
smaller  sizes  and   100  lb.   for  the   larger. 

SWITCHBOARD  AMMETER.— The  Westinghouse  Electric  &  Manu- 
facturing Cc/npany  has  issued  Leaflet  No.  2330,  covering  a  direct-cur- 
reitt  (type  JL)  vertical  edgewise  switchboard  ammeter  operating  on  the 
D'Arsonval  principle  with  a  single  air-gap.  These  meters  can  be  mounted 
between  5/4-in.  centers  and  are  a  continuation  of  the  line  of  small 
meters  recently   put  on  the  market  by  this  company. 

K.\ILW.\Y  MOTORS.— The  General  Electric  Company  has  just  issued 
a  bulletin  (No.  4920)  describing  its  GE-203A  railway  motor,  which  is 
of  the  box-frame,  commutaling-pole  type,  rated  at  50  hp  on  600  volts  and 
-40  hp  on  500  volts.  The  motor  embodies  radically  new  features  of  con- 
struction which  have  been  developed  with  a  view  to  effecting  greater 
economy  in  railway  motor  operation,  and  it  is  considerably  lighter  per 
horse-power   output  than   the   previous  design. 

LIGHTING  OF  TEXTILE  MILLS.— Bulletin  No.  4906,  just  published 
by  the  General  Electric  Company,  is  devoted  to  the  lighting  of  textile 
mills,  and  also  describes  the  new  drawn  wire  GE  Edison  Mazda  lamps, 
which  are  particularly  suited  to  this  class  of  illumination.  Illustrations 
of  various  installations  of  these  lamps  are  included,  and  recommendations 
are  made  relative  to  the  illumination  of  various  departments  of  textile 
mills.     The   publication   is  inclosed  in   a   rather   striking  cover. 

BALL  BEARINGS. — The  New  Departure  Manufacturing  Company, 
Bristol,  Conn.,  has  made  a  contribution  to  ball-bearing  literature  in  the 
form  of  a  76-page  pamphlet,  prepared  by  the  company's  staff  of  ball- 
bearing specialists  and  engineers,  and  giving  valuable  information  of  a 
technical  character.  The  pamphlet,  which  is  fully  illustrated,  is  a  product 
of  the  .American  Lithograph  Company,  of  New  York  City,  and  creditably 
reflects   the   skill   of  that   house   in   modern   high-grade  catalog   work. 

LIGHTING  OF  HOTELS,  CAFES  AND  CLUBS.— An  attractive  publi- 
cation just  issued  by  the  General  Electric  Company  is  devoted  to  the 
subject  of  the  lighting  of  hotels,  cafes  and  clubs.  It  contains  illustrations 
of  many  hotels,  restaurants,  etc.,  each  accompanied  by  a  statement  of 
the  number  and  kind  of  lamps  used  in  lighting.  In  addition  to  this,  the 
publication  contains  a  history  of  the  development  of  the  incandescent  lamp, 
which  should  be  of  general  interest.     The  number  of  the  bulletin  is  4908. 

ARTISTIC  LIGHTING  FIXTURES.— The  Holophane  Company,  New 
York,  has  issued  a  handsome  portfolio  containing  thirty  lighting  fixture 
designs  by  representative  tixtvire  manufacturing  firms  incorporating  il- 
luminating glassware  designs  recently  developed  by  the  Holophane  Com- 
pany. It  is  noteworthy  that  not  one  of  the  illustrations  shows  the 
lamjis  in  other  than  a  directly  pendent  or  upright  position.  This  position 
has  been  separately  selected  by  each  designer  for  artistic  effects  rather 
than   on  account  of  the  use  of  tungsten  lamps. 

SERIES  INCANDESCENT  LIGHTING  APPARATUS.— Bulletin 
No.  4900,  just  issued  by  the  General  Electric  Company,  is  devoted  to 
apparatus  used  in  connection  with  series  incandescent  street  lighting, 
ard  supersedes  in  part  the  company's  previous  bulletin  on  this  subject. 
The  bulletin  is  practically  an  ordering  catalog  and  contains  no  de- 
scription other  than  that  afforded  by  the  illustrations.  It  lists  lamp 
brackets  of  various  style  (giving  their  dimensions),  tungsten  economy 
diffusers,  G-E  Edison  "^lazda"  street  series  lamps,  constant-current 
transformers,    switchboard    panels    and    lightning    arresters. 

OIL  CIRCUIT-BREAKERS.— An  attractive  little  folder  (No  4213) 
of  12  pages,  illustrating  and  describing  the  advantages  and  construction 
of  types  B.  F.  H  and  J  oil-circuit  breakers,  has  just  been  issued  by  the 
Westinghouse  Electric  &  Manufacturing  Company,  East  Pittsburgh,  Pa. 
These  breakers  cover  a  wide  range  of  voltage  and  capacity  and  are 
for  switchboard  and  wall  mounting,  either  hand  or  electrical  operation. 
One  feature  of  interest  possessed  by  all  of  the  breakers  described  is  that 
of  the  arrangement,  which  renders  it  impossible  to  hold  the  breaker 
in   a   closed   position   on   a   heavy   overload   or   short-circuit. 

WOOD  PRESERV.\TION.— The  t -.\-\Nood-Prer.erver  Company,  St. 
Louis,  Mo.,  has  issued  a  well-illustrated  pamphlet  devoted  to  its  process 
of  wood  preservation,  which  consists  in  the  superficial  application  of  a 
special     grade,     imported     from     (jermany,     of     pure,     unadulterated,     high- 
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boiling  coal  lar,  having  high  fungicidal  or  gcnii-killing  iiropcrties.  The 
trade  names  "Carbolineum  America"  and  "C-A-Wood- Preserver"  have 
been  applied  to  the  preservative  material,  which  has  been  sold  by  the 
present  company  since  1886.  The  pamphlet  includes  a  larKf  number  of 
facsimile    reproductions   of    letters    of    commendation. 

ELECTRIC  FANS.— The  Robbins  &  Myers  Company.  SpringCield, 
Ohio,  has  issued  as  its  1912  fan  catalog,  No.  12,  a  highly  attractiv*^ 
40pagc  publication  in  whirh  arc  illustrated  ;uul  described  direct-current 
and  alternating-current  ceiling,  desk,  oscillating  and  ventilating  fans. 
The  catalog  has  been  prepared  with  unusual  care  and  executed  in  ex- 
cellent style.  Both  in  art  work  and  in  completeness  of  illustration 
and  description  it  is  highly  meritorious.  The  catalog  will  be  sent 
upon  request  to  electrical  dealers  who  may  be  interested  in  the  pur- 
chase of  fans  or  to  engineers  or  architects  who  in.iy  desire  information 
concerning    "Standard"    fans. 

TUNGSTOLIERS. — The  Tungstolicr  C'onipany,  of  Conncaut.  Ohio,  has 
recently  issued  an  illustrated  catalog,  No.  110,  briefly  describing  the 
features  embodied  in  T  T  C  tungstolier  separable  lighting  fixtures.  At- 
tention is  called  to  the  opportunities  afforded  by  these  fixtures,  owing  to 
the  easily  effected  interchange  of  their  parts,  for  evolving  various  styles 
or  types  of  fixture  to  suit  the  individual  taste  or  the  architectural  require- 
ments of  any  specific  lighting  installation.  By  means  of  a  cut-leaf  method 
employed  in  illustrating  the  various  parts,  648  different  assembled  views 
of  a  two-arm  fixture  are  made  possible  by  merely  rearranging  and  turn- 
ing the  four  cut  sections  on  which  the  parts  are  pictured. 

SMALL  PLANT  ALTERNATING-CURRENT  SWITCHHOARDS.— 
The  General  Electric  Company's  Bulletin  No.  4904  illustrates  and  de- 
scribes three-phase  panels  for  use  in  small  or  isolated  plants  con- 
taining but  one  generator.  These  panels  are  not  intended  for  the 
parallel  operation  of  generators  but  for  installation  in  a  switchboard  con- 
sisting of  two  Or  more  panels.  Bulletin  No.  4905  is  devoted  to  panel' 
designed  for  small  central  stations  and  isolated  plants  for  use  with  one 
set  of  busbars  to  which  the  generators  and  feeders  are  connected,  and 
suited  to  the  parallel  operation  of  generators.  Each  of  the  above  bulk-tins 
contains   connection    and    dimension    diagrams    of    panels    of    various    siz^s. 

ELECTRIC  FANS.— The  G.eneral  Electric  Company's  1912  catalog  of 
electric  fans  is  an  attractive  one,  printed  in  colors,  and  contains  descrip- 
tions and  illustrations  of  the  tans  manufactured  by  that  company  for  use 
in  the  home,  office  and  public  places.  The  line  of  fans  comprises  those 
suitable  for  use  on  desk  or  table,  whicli  arc  manufactured  witli  fan 
diameters  of  8  in.,  12  in.  and  16  in.  All  of  these  fans  are  convertible 
without  the  use  of  tools  or  additional  parts,  so  that  any  one  may  be  used 
on  a  horizontal  surface  or  attached  to  a  wall.  They  are  made  in  two 
styles,  fixed  and  oscillating.  The  publication  contains  also  illustrations 
and  descriptions  of  the  ceiling  and  column  fans  manufactured  by  the 
company  and  ra  line  of  supply  parts  for  tliese.  The  number  of  the 
bulletin   is  4895. 

COOKING  BY  ELECTRICITY.— The  Copeman  Electric  Stove  Com- 
pany, of  Flint,  Mich.,  has  issued  an  attractively  printed  booklet  illustrated 
in  colors  and  entitled  "Cooking  by  Electricity  "  The  electric  stove  built 
by  this  company,  as  described  in  the  Electrical  World  of  Aug.  26,  page 
515,  is  of  the  fireless-cooker  or  insulated-oven  type,  and  is  provided  with 
a  time-switch  for  starting  the  heater  at  a  given  future  time,  besides  a 
thermostatic  cut-out  for  shutting  off  the  energy  after  the  required  cooking 
temperature  has  been  reached.  If  desired,  the  heating  elements  can  be 
removed  from  the  ovens  and  placed  on  top  of  the  shelf  for  frying,  broil- 
ing, etc.  The  thermostat  provided  for  use  with  the  automatic  cut-off  is 
arranged  for  adjustment  to  hold  the  oven  at  sviitable  temperatures  for 
warming,    boiling,    baking    and    roasting. 

THE  WESTINGIIOUSE  1912  DIARY.— llic  Wcstinghousc  Electric  & 
Manufacturing  Company,  East  Pittsburgh,  Pa.,  has  issued  the  1912 
edition  of  its  diary  containing  much  useful  information  of  value  to  the 
electrical  engineer.  In  addition  to  the  usual  diary  features  of  date, 
address  and  memorandum  spaces,  there  are  maps  of  the  United  States 
and  possessions  and  of  the  world,  lists  of  representative  hotels  in  lead- 
ing cities  of  the  United  States,  Canada  and  Mexico,  data  on  railway 
systems,  motors,  converters,  generators,  transformers,  lamps,  transmis- 
sion lines,  meters,  heating  apparatus,  steam  turbines,  mechanical  driv 
ing  mechanism,  block  signals,  wiring  tables,  and  convenient  formulas 
for  the  simjiler  calculations.  The  diary  is  of  vest-pocket  size,  bound  in 
excellent  leather,  and  will  be  retained  in  the  personal  possession  of  each 
recipient    until    the    1913    edition    arrives. 

FEED-WATER  HEATERS.- "What  Scale  Does  to  Boilers,"  a  compre- 
I  hensive  compilation  of  data  on  the  care  and  treatment  of  boilers,  pub- 
'  lished  by  the  Harrison  Safety  Boiler  Works,  Philadelphia,  Pa.,  now  ap- 
I  pears  in  the  fourth  edition,  with  amplified  statistics  and  considerable  new 
I    matter   of   an   engineering   nature,   especially    in    regard    to    recent    theories 

ind  discoveries  in  connection  with  the  corrosion  of  iron  by  boiler  feed- 
'  water.  A  new  chart,  credited  to  Dr.  Neutlinger,  of  Cologne,  shows 
1    that    boiler    plates    covered    with    scale    may    rise    to    temperatures    two    or 

three  times  as  great  as  will  clean  plates  transmitting  heat  at  the  same 
I  rate.  The  chapter  on  corrosion  is  particularly  interesting,  especially  that 
I  section  relating  to  the  part  played  by  air  in  corrosion,  in  which  the  latest 
I    results  of   Profs.    Woodbridge  and   Waker,    of  the   Massachusetts   Institute 

of  Technology,  Burgess,  of  the  University  of  Wisconsin,  and  Heyn  and 
I  Bauer,  of  Germany,  are  quoted.  The  most  valuable  result  brought  out 
I  by  these  investigations  is  the  fact  that  corrosion  may  be  wholly  or 
I  almost  entirely  prevented  by  heating  the  water  by  spraying  through  an 
I   open  steam  bath,  thereby  driving  off  the  air  and   other  gases. 


ALTERNATING-CURKK.NT  .MACHINERY.— The  Westinghouse  Elec- 
tric &  Manufacturing  Company  has  issued  a  series  of  descriptive 
leaflets  dealing  with  various  types  of  alternating-current  machinery. 
Leaflet  No.  2299-A  describes  slip-ring  induction  motors  designed  for 
service  where  excessively  heavy  loads  must  be  started  with  low  starting 
current.  Leaflet  No.  2386  describes  heavy-duty  slip-ring  induction 
motors  especially  suitable  for  severe,  intermittent,  varying-speed  re- 
vision service,  such  as  the  operation  of  cranes,  hoists,  elevators,  rail- 
way turntables  and  similar  installations.  Leaflet  No.  2387  describes 
elevator  motors  designed  for  driving  passenger  and  freight  elevators 
the  speeds  of  which  do  not  exceed  150  ft.  per  minute.  \  detailed 
description  of  the  construction  of  these  motors,  which  are  of  the 
squirrel-cage  type,  is  given  together  with  photographs  of  the  various 
parts  and  also  of  the  elevator  switch.  Generators  for  engine  drive 
are  clearly  illustrated  and  fully  described  in  Leafl-t  No.  2390.  These 
generators  constitute  a  standard  line  of  engine-driven,  slow-speed,  60- 
cycle  machines.  Generators  for  belt  drive  are  clearly  described  and 
illustrated  in  Leaflet  No.  2^89.  They  are  designed  especially  for  belt  drive 
and  for  operation  in  comparatively  small  centra  stations  and  industrial 
plants. 


Business  Notes. 


W.  N.  .M.XTTHEWS  &  BROTHER,  St.  Louis,  Mo.,  have  moved  their 
office  and  factory  to  their  new  building  at   3722  Forest  Park  Boulevard. 

TOOL  STEEL  GEAR  &  PINION  COMPANY,  Cincinnati,  Ohio,  has 
appointed  the  U.  S.  Metal  &  Manufacturing  Company,  New  York,  N.  Y., 
and  Chicago,  111.,  its  selling  agent  in  the  New  England,  Middle  Atlantic 
and    Southern    States. 

RESUSCITATION  APPARATUS.— Mr.  A.  E.  Sylven,  29  Broadway, 
New  York  City,  is  introducing  on  the  American  market  the  resuscitation 
apparatus  described  in  our  issue  of  Dec.  23,  1911.  It  is  manufactured 
by   Aktie   Bolaget    Stille-Werner,    Bergsgatan    2,    Stockholm,   Sweden. 

HENRY  NEWGARD  &  COMPANY,  electrical  contractors  and  engi- 
neers, 947  Washington  Boulevard,  Chicago,  will  shortly  open  a  branch 
oflfice  at  276  West  Water  Street,  Milwaukee,  Wiis.  The  company  has  at 
present  considerable  contracting  work  on  hand  in  Milwaukee  and 
vicinity. 

GEORGE  .(.  HENRY,  JR.,  Rialto  Building,  San  Francisco,  Cal.,  has 
published  a  booklet  entitled  "Water  Power;  Its  Economical  and  Efficient 
Development  and  Use  for  Hydroelectric  Transmission,  Mining  and  In- 
dustrial Plants."  Mr.  Henry  presents  in  the  booklet  a  brief  outline  of 
tlie  character  of  the  apparatus  that  he  is  preparing  to  design  and  build  to 
suit  .the   peculiarities   of  each   installation. 

THE  GURNEY  ELEVATOR  COMPANY.— Following  the  tendency  on 
the  part  of  architects  and  builders  to  locate  their  ofTices  within  the  dis- 
trict between  Twenty-third  and  Fifty-ninth  Streets  along  the  line  of 
I'ifth  Avenue,  the  Gurney  Elevator  Company  has  removed  its  offices  to 
the  new  Gurney  Building,  62  and  64  West  Forty-fifth  Street.  The  new 
building  affords  the  larger  office  space  required  for  the  company's 
rapidly   increasing  business. 

ECONOMY  FUSE  AGENCIES.— The  Economy  Fuse  &  Manufactur- 
ing Company,  Pittsburgh,  has  appointed  the  Maydwell  Company,  whose 
main  office  is  in  San  Francisco,  with  branches  in  Los  Angeles  and 
Seattle,  to  act  as  its  exclusive  Pacific  Coast  agent.  The  W.  G.  Arthur 
Reid  Company,  of  Detroit,  Mich.,  has  been  appointed  exclusive  agent 
for  the  Economy  company  in  the  State  of  Michigan,  with  headquarters 
at   63   State   Street,  Detroit. 

COAL-HANDLING  EQUIPMENT  FOR  AURORA,  ELGIN  &  CHI- 
CAGO.— The  Aurora,  Elgin  &  Chicago  Railroad  Company, .  of  Chicago, 
is  making  extensive  improvements  in  its  power  house  at  Batavia,  111., 
and  has  ordered  coal-handling  apparatus  from  the  Robbins  Conveying 
Belt  Company,  a  coal  crusher  from  the  Link  Belt  Company,  a  pneumatic 
ash-handling  system  from  the  Guarantee  Construction  Comjiany  and  an 
electrically  operated  locomotive  crane  from  the  Browning  Engineering 
Company.  Six  new  coal  btuikers,  each  having  a  (,-apacity  of  50  tons,  will 
be   built. 

TERRY  STEAM-TURBINE  PUMPS  FOR  NEW  YORK  EDISON 
COMP.ANY. — The  New  York  Edison  Comi)any  has  placed  the  order  with 
the  Terry  Steam  Turbine  Company  for  four  1000-g.p.m.  boiler- feed 
pumps  to  be  installed  at  Waterside  station  No.  1.  The  centrifugal  pumps 
arc  Jeancsville  8-in.,  three-stage  solid  bronze  pumps  and  are  direct-con- 
nected through  flexible  coupling  to  Terry  single-stage  non-condensing  tur- 
bines. This  order  makes  the  twelfth  boiler-feed  unit  of  this  capacity 
and  make  that  has  been  purchased  by  the  New  ^'ork  Edison  Company 
within  the  last  five  years. 

NEW  BUILDINGS  OF  GOULDS  MANUFACTURING  COMPANY.— 
The  Goulds  Manufacturing  Company  have  just  completed  a  group  of 
four  new  buildings  at  Seneca  Falls,  N.  Y.,  known  as  Nos.  10,  11.  12 
and  13.  This  group  of  buildings  will  be  used  exclusively  by  the  hand- 
pump  departments  and  provide  a  very  material  increase  in  the  manufac- 
turing facilities  for  this  important  branch  of  the  company's  business. 
.\s  an  example  of  uji-to-datc  factory  construction,  they  have  several 
features  of  general  interest.  The  buildings  were  designed  by  the 
engineering  department  of  the  Goulds  Manufacturing  Company,  under 
the  direction  of  Messrs.  .\.  L.  McHugh,  works  engineer,  and  H.  H. 
Hall,    supervising   architect. 
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UNITKI)  Sl'ATKS    I'AIKNIS    ISSUKU   Ki:lt.   0.    i')\2. 

I  I'icpnrcil    by    Robert    Slair    Allyn,    16    Kxchange    IMatc,    New    York.] 

1.0J6.268.  CIRClUT-fONTKOI.I.lNC  DKVKK;  W.  11.  UuKhcs.  New- 
ark, N.  J.,  A|)|).  filed  Jan.  20,  I'Ml.  Tb«-rinost;itiL'  alarm  or  .spmiliirr 
system   apparatus. 

1,016,277.  I.OrKCniT  I)K\UK  I'OU  I'AUTY  TKI.Kl'lK  )NKS:  N.  i). 
W.  Kiifisly,  Dayioii,  Ohio.  .\|>p.  liled  Kcb.  20,  1908.  Improvements 
on    I'atcnt    No.    860,920.      Forty  one    claims. 

1.016.303.  EI.KCTRIC  MK.\SIIRING  INSTRU.MKNT;  C.  H.  Thordar- 
son.  Chicaso,  111.  App.  filed  June  27,  1910.  Meter  for  sioraRe- 
battery-cliarging  system,  etc. 

1.016.329.  MIH.TIPLK  t"IU(  TIT  CON  TKOl.l.KK;  C.  K.  Jones,  New 
York,  N.  Y.  .Npp.  tiled  June  18,  1910.  Key-controllotl  relay  anil 
shift    bar. 

1,016.353.  IIOI.DKR;  M.  15.  .Morgan,  Detroit,  Midi.  App.  filed  Dec 
28,    1910.      For  holding  a   magneto  to  an   engine   frame. 

1,016,399.  IGNITION  nK\I(.F:  J.  F.  Cavanagh,  Providence,  K.  I. 
App.   fded   April    12,    1911.     Combined  spark  coil  and  condenser. 

1.016,401,  AUXu.IAUI/.l-l)  FIRK-AI.ARM  BOX;  F.  W.  Cole,  New- 
Ion,  .Mass,  .\pp.  nied  March  9,  1909.  Improved  let-off.  (See  Patent 
No.  842,861.) 

1,016.430.  TROLLEY  IIARP;  F.  K.  Murphy,  Lincoln,  111.  .\p|).  filed 
Feb.  27,   1911.     Double  wheel   with  guards. 

1.016,443.  JACKET  FOR  .SAFETY  FUSES:  C  N,  Saclis,  Hartford, 
Conn.      ,'\pp.   filed    March    II,    1904.     Cellular   material. 

1.016.449.  ELECTRICAL  APPAR.ATUS  FOR  DESTROYING  IN- 
SECTS;   F.    S.    Smith,    Philadelphia,    Pa.      App.    filed   .lan.    7,    1911. 

1.016.450.  APPARATUS  FOR  DESTROYING  INSECTS  BY  MEANS 
OF  ELECTRICITY;  F.  S.  Smith,  Philadelphia,  Pa.  App.  filed  Jan. 
7,   1911. 

1.016.451.  ELECTRICAL  APPARATUS  FOR  DESTROYING  IN- 
SECTS;  F.   S.   Smith,   Philadelphia,  Pa.      App.   tiled  March    13,    1911, 

1.016.452.  ELECTRICAL  APPARATUS  FOR  DESTROYING  IN- 
SECTS: F.  S.  Smith,  Philadelphia,  Pa.     App.  filed  March  13,  1911. 


1,016,449 — Electrical   .\pparatus  for   Destroying  Insects. 


1.016,453.  ELECTRICAL  APPARATUS  FOR  DESTROYING  IN- 
SECTS; F.  S.  Smith,  Philadelphia,  Pa.  App.  filed  March  13,  1911. 
Five  patents  on  apparatus  for  treating  cereals,  tobacco  or  other  in- 
sect-infested  articles   by   disruptive   discharge. 

1.016,460.  STARTING  MECHANISM  FOR  ELECTRIC  MOTORS;  J. 
J.  Walser,  Chicago,  111.  App.  filed  Oct.  11,  1909.  Particularly  for 
printing-press   control. 

1,016,467.  TROLLEY  RETRIEVER;  W.  Ashcraft,  Grandin,  Mo.  App. 
filed   Oct.    IS,    1908.      Pneumatic, 

1,016,470.  MOTOR  CONTROLLER;  T.  E.  Barnum,  Milwaukee,  Wis. 
App.  filed  June  1,  1909.  For  motor-operated  printing  presses,  etc.; 
teasing    or   inching. 

1,016,482.  COMBINED  RELAY,  TARGET-SETTING  AND  RETURN- 
CALL  CIRCUIT-CLOSING  DEVICE;  E.  R.  Cunningham,  Des 
Moines  la.  App.  filed  Sept.  7,  1909.  Railway  signal  system  for 
electric  cars. 

1,016,499.  ELECTRIC-CLOCK  SYSTEM;  R.  D.  Hickok,  Atlanta,  Ga. 
-App.   filed   March  7,   1911.      Setting  and  synchronizing. 

1,016,524.  ELECTRIC  SAFETY  FUSE;  C.  N.  Sachs,  Hartford,  Conn. 
App.   filed  Jan.    16,    1905.     Cartridge  type   with  coiled-band  fuse   strip. 

1,016,546.  TELEPHONE  RINGING  APPARATUS;  W.  E.  Butler, 
David  City,  Neb.  App.  filed  April  30,  1910.  Generating  current; 
selective   signaling. 

1,016,564.  BREAK  KEY;  J.  L.  Hogan,  Jr.,  Brant  Rock,  Mass.  App. 
filed    Sept.   9,    1910.      For   wireless   signaling. 

1,016,567.  SPRING-ARMATURE  RELAY;  W.  Kaisling,  Chicago,  111. 
-App.  filed  March  28,   1910.     For  telephone  systems. 

1,016,589.  PUSH-BUTTON;  H.  C.  Thomson,  Boston,  Mass.  App.  filed 
May  21,  1910.     Improvement  on  switch  of  Patent  No.  959,435. 

1,016,617.  TELEPHONE  SYSTEM;  W.  A.  Fricke,  Cliicago,  111.  App. 
filed  May    10,   1909.      Centra!   energy  exchange. 


1,016,618.  SYNCHRONIZING  SYSTEM;  VV.  .\.  Fricke.  ClncaK",  HI 
.\pp.   filed  Oct.    17,   1910.     For  time  clocki. 

1.016,646.  ELECTRIC  CARTRID(^E  FUSE;  F.  W.  A.  Schneider,  To- 
ronto,  Canada.      App.   filed   June   6,    1911.      Separate   parts. 

1,016,661.  CIRCUIT-CONTROLLJN(;  APPARATUS;  N.  Wilkinnon, 
Milwaukee,  Wis.  App.  filed  June  27,  1910.  No-voltage  and  time 
limit  overload  protection   for  potential  startcrb. 

1,0I<..699.  SIGNALINC;  DEVICE;  R.  11.  Mansoii.  Elyria,  Ohio,  App. 
filed   Oct.    3,    1910.      Noise   horn. 

1,016,670.— LISTENING  DETECTOR  FOR  TELE  PHONE  LINES.  L 
Burgener,  Wellcsley,  and  C.  Burgencr,  Linwood,  Canada.  App.  filed 
Jan.  3,  1911.  An  electro-motor  device  signaling  selectively  to  identify 
the  subscribers   using  the   line. 

1,016,716.  ELECTRKAL  API'AR.X'llJS  FOR  DESTROYIN(;  IN 
SECTS;  F.  S.  Smith,  Philadelphia,  Pa.  App.  filed  Aug.  22,  1911 
Sterilizing  articles   in    packages  by   disruptive   discharge. 

1,016,718.  LAMP  RECEPTACLE;  J.  S.  Stewart,  New  York.  N.  V, 
.■\pp.   filed   l"eb.   27,    1911.     Conduit   or   molding  fitting. 

1,016,728.  ELECTRICAL  FITTINCi;  H.  C.  Barber,  North  Haven,  Conn 
.'\pp.    filed   July    26,    1911.      /iase   and    rosette. 

1,016,747.  TROLLEY:  E.  P.  Ilinclibeiger,  Pillsl.urgli,  Pa.  App  filed 
June   17,    1911.     Spring-pressed  guard  plates, 

1,016,754.  SYSTEM  OF  MOTOR  CONTROL;  L.  J.  Lingo,  Jr.,  Wil- 
mington Del.  App.  filed  Oct.  5.  1911.  Polyphase  alternating-current 
motors   witli   dynamic  brake, 

1.016.773.  ARC  LAMP;  T.  J.  and  W.  II.  Prisk,  Johnstown,  Pa.  App 
filed   March   21,    1911.      Carbon    feed,   converging. 

1.016.774.  COLLECTING  DEVICE  FOR  DYNAMO-ELECTRIC  MA 
CHINES;  H.  H.  Ralston,  Norwood,  Ohio.  .\pp.  filed  May  24,  1907, 
Spring  brush  feed. 

1.016,780.  INSULATOR;  P.  Rulzky,  Creleld,  CJermany.  A.»p.  filed 
Feb.    15,    1910.     Leading  in  and  testing. 

1,016.790.  METHOD  OF  DESTROYING  INSECTS;  F.  S.  Smith,  Phil- 
adelphia, Pa.  App.  filed  Jan.  7,  1911.  By  disruptive  discharge.  (See 
apparatus    patents   above.) 

1.016.793.  RHEOSTAT;  H.  A.  Steen,  Milwaukee,  Wis.  .\pp.  filed  Aug 
1,    1910.      Stepped   resistance. 

1.016.794.  SYSTEM  OF  MOTOR  CONTROL;  E.  W.  Stull,  Milwaukee, 
Wis.     .\pp.   filed  July  20,   1910.     Electrical   inter-locks. 

1.016.795.  THERMOSTATIC  REGULATOR;  C.  E.  Teeters,  Canal 
Dover,   Ohio.     App.   filed   April   27,    1911.      For  sadirons. 

1,016,802.  TROLLEY;  C.  F.  Vensel,  Jr  ,  Chicora,  Pa.  -App.  filed 
March   17,   1910.     I?ivoted  frame  with   two   wheels. 

1,016,804.  MANUFACTURE  OF  METALLIC  FILAMENTS  FOR  IN- 
CANDESCENT LIGHTING;  C.  LI.  Weber,  Berlin,  Germany.  App. 
filed  April  20,  1910.     Tungsten  with  tellurium. 

1,016,825.  APPARATUS  FOR  PRODUCING  A  CON.^TANT  VOLT- 
AGE WITH  VARIABLE  SPEED;  H.  Grob,  Zurich,  Switzerland. 
App.  filed  March   17,   1908.     Train-lighting  system,  etc. 

1.016.833.  ELECTRIC-SWITCH  CONTACT  HOLDER;  D.  Larson, 
Yonkers,  N.   Y.     App.  filed  May  7,   1908.     Clamping  jaws. 

1.016.834.  CONTROLLING  MECHANISM;  D.  Larson,  Yonkers,  N,  Y. 
-Vpp.   filed  July   18,   1911.     For  elevator  motors,  etc.;   safety. 

1,016,837.  ELECTRIC-SWITCH  CONTACT  HOLDER;  D.  L.  Lindquist 
and  D.   Larson,   Yonkers,   N.   Y.     App.   filed  May   7,    1908.      Insulating 

bushing. 

1,016,847.  TERMINAL  PLATE  FOR  TELEPHONE  DESK  STANDS; 
G.  Nelson,  New  York,  N.  V.  -App.  filed  Aug.  2,  1911.  Contacts  and 
insulation. 

1.016.865.  ALTERNATING-CURRENT  DYNAMO-ELECTRIC  MA- 
CHINE; G.  Winter  and  F.  Eichberg,  Vienna,  Austria-Hungary.  .App. 
filed  Tune  11,  1902.     Commutator  type. 

1.016.866.  ALTERNATING-CURRENT  DYNAMO-ELECTRIC  APPA- 
RATL'S;  G.  Winter  and  F.  Eichberg,  Vienna,  Austria-Hungary.  -App, 
filed   Tune   11,   1902.     Windings  and  circuit  connections. 

1.016.874.  MEANS  FOR  PREN'ENTING  DEPLETION  OF  ELECTRO- 
LY'TE;  T.  A.  Edison,  Llewellyn  Park,  West  Orange,  N,  J,  -App, 
filed  June  21,   1911.     Sealed  storage  battery. 

1.016.875.  ELECTROPLATING  APPARATUS;  T.  A.  Edison,  Llewellyn 
Park.  West  Orange,  N.- J.  App.  filed  July  28,  1911.  For  making  com- 
posite sheets.      (See   Patents   Nos.   865,687,  865,688  and   936,525.) 

1,016,882.  RAILWAY  SIGNALING  SYSTEM;  T.  M.  Freeble,  Roches- 
ter. N.   Y.    App.  filed  April  29,   1911.     Rail  block  system. 

1,016,919.  CROSSING  SIGNAL;  T.  A.  Grist,  Kno-x,  Ind.  Ajip,  filed 
Nov.  22,  1909.     For  electric  railroads. 

1,016,922.  RAILWAY  SIGNALING  SYSTEM:  L.  V.  Lewis  and  J.  S. 
Holliday,  Wilkinsburg,  Pa.  App.  filed  July  7,  1911.  Alternating-cur- 
rent signals  for  electric  railways. 
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THE  MARSEILLES  HYDROELECTRIC  PLANT. 

.\  transmissiun  phmi  somewhat  out  of  the  ordinary  in 
tlie  design  of  the  generating  units  is  that  belonging  to  the 
McKinley  system  of  northern  Illinois  and  located  at  Mar- 
seilles, on  the  Illinois  River.  This  plant,  first  put  into  oper- 
ation last  October,  supplies  energy  to  125  miles  of  inter- 
urban  railway  and  half  a  dozen  small  electric  lighting  sys- 
tems. Its  striking  feature  lies  in  the  fact  that,  being  devel- 
oped on  only  11  ft.  head,  all  that  was  available  for  regular 
service,  it  was  found  desirable  to  follow  lines  of  design  not 
commonly  used  in  this  country,  and  instead  of  pursuing  the 
old  practice  of  gearing  several  wheels  together  upon  ;i 
single  generator  the  slow-running  umbrella  type  of  machine 
is  used,  mounted  directly  on  the  vertical  turbine  shaft.  Half 
a  dozen  old  wheels  and  some  generating  equipment  inherited 
from  an  earlier  plant  were  remounted  in  the  old-fashioned 
way,  but  the  six  new  units,  each  consisting  of  a  320-kva 
generator  and  a  74-in.  vertical-shaft  turbine,  are  of  the  new 
design.  The  scheme  is  a  familiar  one,  best  known  perhaps 
in  this  country  for  its  utilization  in  the  Niagara  plant,  but 
often  used,  particularly  on  the  Continent,  at  low  heads.  The 
rotor  of  the  generators  is  10  ft.  in  diameter,  and  its  weight, 
together  with  that  of  the  turbine  runner  and  shaft,  is  car- 
ried in  suspension  from  an  oil-lubricated  roller  bearing  at 
the  top  of  the  shaft.  The  construction  is  such  as  to  give 
singularly  easy  access  to  both  the  turbine  and  generator 
for  repairs.  The  speed  of  the  unit  is  only  75  r.p.m.,  and  each 
individual  wheel  is  regulated  by  a  separate  hydraulic  gov- 
ernor, all  the  governors  in  turn  being  operated  from  the 
switchboard. 

Another  interesting  feature  is  that  a  20-ton  electric  crane 
arranged  to  run  the  entire  length  of  the  building  is  especial- 
ly fitted  for  operating  steel  emergency  headgates  fitted  to 
cut  off  the  water  supply  from  any  independent  turbine 
flume.  The  transmission  is  at  the  somewhat  conservative 
voltage  of  33,000.  Less  commonplace,  however,  are  the  pole 
lines,  which  are  of  reinforced  concrete.  The  necessities 
of  the  distribution  have  caused  the  generators  to  be  sepa- 
rated into  two  groups,  one  operating  at  60  cycles  and  the 
other  at  25  cycles.  Of  the  vertical-shaft  generators  four 
are  of  25  cycles  for  railway  service,  and  one  of  the  hori- 
zontal-shaft units  is  likewise  for  25  cycles.  The  three  re- 
maining generators  are  6o-cycIe  and  devoted  to  lighting 
work.  A  750-kva  frequency  changer  enables  load  to  be  in 
terchanged  between  these  two  systems.  It  is  certainly  re- 
grettable that  engineers  should  ever  have  to  be  driven  to 
splitting  the  frequency  in  a  single  station.  It  is  by  no 
means  necessary,  although  it  unfortunately  has  become  the 
custom,  to  work  generators  for  railway  service  at  so  low 
frequency  that  they  cannot  possibly  be  used  for  direct  light- 
ing service,  and  it  is  earnestly  to  be  hoped  that  the  advances 
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of  tlir  iu\l  I'lw  yiMis  will  m-ikUt  muIi  ;i  climisy  subdivision 
oi  pl.iiit  iiiiiui'cssary.  ilic  inotor-yciicrators  and  cascade 
conviTtcrs  work  perfectly  well  at  60  cycles,  and  ordinary 
synchronous  converters  have  been  made  to  give  good  service 
at  this  frequency.  Possibly  the  mercury  rectifier  may  come 
into  play  to  relieve  the  situation,  but  it  certainly  is  lamenta- 
ble to  see  stubborn  adherence  to  a  double  standard  of  fre 
ipiency,  whicH,  looked  at  in  a  large  way,  is  almost  as  dis- 
concerting as  a  double  monetary  standard. 


fflGH  MELTING  POINTS. 

The  vital  point  in  improvements  in  incandescent  lamps 
is  the  possibility  of  getting  material  of  very  high  melting 
point.  A  recent  investigation  of  the  melting  points  of  tung- 
sten and  tantalum,  the  two  most  important  metals  for  lamp 
filaments,  is  of  interest  as  throwing  some  light  on  the  use- 
fulness of  these  elements  and  the  possibility  of  obtaining 
even  more  refractory  material.  The  work  in  question  was 
done  at  the  University  of  Wisconsin,  and  seemingly  with 
great  care,  the  measurements  being  taken,  as  always  in  such 
cases,  with  the  optical  pyrometer,  but  with  thorough  precau- 
tions against  sources  of  error.  One  of  the  unusual  precau- 
tions adopted  was  to  check  the  usual  colored  glasses  em- 
ployed in  pyrometers  by  employing  a  direct-vision  prism 
which  enabled  one  to  work  with  closely  monochromatic 
light.  The  results  obtained  for  these  two  metals  were  in 
the  mean  3002  deg.  C".  for  tungsten  and  2798  deg.  C.  for 
tantalum.  Some  previous  values  have  run  as  high  as  3250 
for  the  former  and  2700  for  the  latter.  Now,  the  interesting 
thing  practically  about  these  values  is  that  the  difference 
of  melting  points  between  tantalum  and  tungsten  does  not 
sufficiently  account  for  the  difference  in  working  efficiency 
with  filaments  made  respectively  of  the  two  materials,  nor 
are  there  any  dift'erences  of  the  nature  of  selective  radia- 
tion sufficient  to  account  for  the  unpleasant  practical  fact 
that  tantalum  cannot  be  worked  as  near  the  efficiency  of 
tungsten  as  the  difference  of  melting  point  would  indicate. 
It  is,  of  coutse,  possible  that  the  average  commercial  tanta- 
lum used  in  filaments  is  not  quite  pure,  in  which  case  the 
melting  point  might  very  well  drop,  and  also  the  extraor- 
dinary faulting  of  the  filament  might  perhaps  be  accounted 
for.  It  is  certain  that  the  temperature  coefficient  of  the 
tantalum  filament  is  not  such  as  would  ordinarily  belong  to 
a  pure  metal.  Another  interesting  point  in  the  investigation 
was  that  in  one  attempt  to  melt  tantalum  it  was  heated  in 
a  graphite  furnace  up  to  a  point  which  was  certainly  above 
the  normal  melting  point  of  tantalum,  without  producing 
fusion ;  but  when  the  specimen  was  removed  from  the  fur- 
nace it  had  entirely  changed  in  appearance,  looking,  in  fact, 
as  if  it  had  probably  been  attacked  by  the  carbon  vapor, 
forming  a  compound  less  fusible  than  the  tantalum  itself. 
An  observation  of  this  kind  may  be  of  no  practical  import, 
but  it  is  at  least  a  hint  that  it  is  worth  while  to  look  in  the 
case  of  tantalum  and  tungsten  for  possible  compounds  more 
refractory  than  either  metal,  or  at  least  equally  refractory 
with  a  higher  specific  resistance.  So  little  is  actually  known 
about  the  physical  properties  of  these  rare  though  impor- 
tant metals  that  any  side  light  on  their  behavior  is  ex- 
tremely welcome,  and  what  is  disclosed  should  not  be  over- 
looked. 


THE  HEAT  PATHS  IN  ELEQRICAL  MACHINERY. 

I  f  we  take  any  well-designed  dynamo-electric  machine 
and  dcjuble  all  of  its  linear  dimensions  in  a  new  unit  of  the 
same  type,  then  the  new  machine  will  manifestly  liavc  four 
times  the  external  surface  of  the  original  and  eight  times 
its  vohuue  and  weight.  Iherefore,  if  the  new  machine  is 
lo  have  the  same  specific  output  as  the  old,  expressed,  say, 
in  watts  per  kilogram,  and  likewise  the  same  percentage  of 
efficiency,  the  power  dissipated  in  the  new  machine  must 
be  eight  times  as  great  as  that  in  the  old,  and  the  average 
dissii)ation  of  power  per  unit  of  surface  will  be  twice  as 
great  in  the  new  machine  as  in  the  old.  This  will  require, 
in  general,  that  the  new  machine  shall  have,  on  the  average, 
twice  the  surface  temperature  elevation  of  the  old  machine. 
If,  on  the  other  hand,  the  temperature  elevation  must  be 
kept  alike  in  both  machines,  then  the  output  of  the  new  one 
nuist  be  cut  down,  so  as  to  give  only  four  times  the  output 
of  the  old  machine,  instead  of  eight  times  the  output. 

In  practice,  with  relatively  small  machines,  the  above 
reasoning  is  vitiated  by  the  fact  that  the  efficiency  rises 
distinctly  as  the  size  of  the  machine  is  increased,  so  that 
an  eightfold  increase  in  weight  does  not  have  to  dissipate 
an  eightfold  increase  in  heat.  But,  as  we  ascend  the  scale 
of  dimensions  in  machinery,  we  come  to  a  point  where  the 
efficiency  rises  but  very  slightly  with  further  increase  in 
size.  Thus  the  reasoning  gets  the  range  of  the  conditions 
and  begins  to  open  a  heavy  fire  upon  the  lines  of  design. 
In  fact,  the  difficulties  of  disengaging  the  wasted  power 
constantly  increase  as  the  designer  increases  the  output 
and  size  of  large  machines.  Since  temperature  elevation 
sets  a  limitation  to  output,  it  is  clear  that,  if  the  heat  wasted 
in  a  large  machine  cannot  adequately  be  removed,  the 
machine  will  be  unnecessarily  diminished  in  its  output  and 
rating.  Dynamo  designers  are  thus  compelled  to  devote 
increasing  attention  to  the  conditions  under  which  heat  is 
expelled  from  large  generators.  A  certain  relatively  small 
amount  of  the  waste-power  heat  liberated  in  a  large  gen- 
erator is  expelled  from  it  by  conduction  into  the  base.  In 
some  cases,  however,  the  base  of  the  generator  is  a  steam 
turbine,  at  a  higher  temperature  than  the  generator,  so 
that  this  conductive  escape  is  shut  off.  An  appreciable 
amount  of  the  heat  liberated  in  a  large  generator  is  ex- 
pelled by  radiation  from  the  surface  of  the  machine,  but 
bv  far  the  largest  portion  of  the  heat  is  expelled  by  con- 
vection into  the  surrounding  air.  Convection  is  of  two 
kinds — namely,  free  convection,  due  to  eddy  currents  in  the 
otherwise  stationary  air,  and  forced  convection,  due  to 
air  movements,  or  windage.  The  forced  convection  is 
always  much  more  effective  than  the  free  convection  in 
expelling  heat  from  the  machine.  Nevertheless,  the  laws 
governing  the  loss  of  heat  in  free  and  forced  convection 
are  very  complicated,  and  the  motion  of  the  air  through 
and  around  the  rotor  is  also  irregular  and  complex. 

A  useful  paper  giving  the  empirical  results  of  a  number 
of  thermal  measurements  and  tests  of  large  machines,  by 
Messrs.  H.  D.  Symons  and  Miles  Walker,  has  recently  been 
read  before  the  British  Institution  of  Electrical  .Engineers. 
The  data  thus  provided  are  very  acceptable,  albeit  ex- 
pressed in  a  remarkable  mixture  of  metric  and  obsolescent 
units,  such  as  watts   per  square  centimeter,  mingled  with 
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cubic  feet  of  air  per  minute.  It  would  be  much  easier  to 
adhere  to  the  metric  units  exchisively.  Among  the  various 
results  of  interest  noted  in  the  paper  is  the  effect  of  tight 
packing  of  insulating  material  upon  the  increased  flow  of 
escaping  heat.  When  the  insulating  material  is  tightly 
compressed  its  thermal  conductivity  tends  to  be  increased 
by  the  exclusion  of  air,  except  in  the  rare  cases  where  the 
solid  insulating  substance  has  a  lower  thermal  conductivity 
than    stationary   air. 


HIGH-TENSION  SYSTEMS  AND  TELEGRAPH  AND  TELEPHONE  LINES. 

Telegraph  lines  have  long  been  subject  to  disturbances 
from  neighboring  high-tension  lines,  and  even  from  neigh- 
boring telegraph  lines  on  the  same  poles.  'The  disturbances 
are  of  such  kinds  as  mutilate  signals  and  interfere  with  the 
telegraph  traffic.  Altogether,  apart  from  accidental  crosses, 
these  disturbances  are  caused  by  any  or  all  of  three  dif- 
ferent influences,  namely,  electric-leakage  conductance,  elec- 
tromagnetic induction  and  electrostatic  induction.  In  the 
dry  climate  of  North  America  the  disturbing  influence  of 
leakage  conductance — whereby  a  current  steadily  flowing 
along  one  wire  passes  through  the  pole  arms  and  insulators 
into  neighboring  wires — is  relatively  insignificant ;  but  in 
some  parts  of  Europe  where  the  climate  is  intensely  humid 
this  source  of  disturbance  is  so  influential  that  it  becomes 
necessary  to  run  a  ground  wire  to  the  bases  of  all  the  in- 
sulators on  each  pole,  in  order  to  carry  directly  away  to 
ground  all  the  current  that  escapes  over  each  insulator  from 
any  line  wire.  As  regards  electromagnetic  and  electrostatic 
disturbances,  they  are  closely  conmiingled  in  telegraph-line 
wires,  and  it  is  not  possible  to  suppress  them  completely  on 
such  wires  employing  ground  return.  It  is,  however,  pos- 
sible to  minimize  these  disturbances  in  various  ways,  such 
as  by  breaking  up  lines  into  repeating  sections,  separating 
them  on  the  cross-arms,  or  reducing  disturbing  current 
strengths,  so  as  to  prevent  the  disturbances  from  interfering; 
with  the  traffic. 

In  the  case  of  telephone  wires  the  disturbances  above 
mentioned  would  all  be  increased  if  ground-return  circuits 
were  used,  because  the  telephone  receiver  is  so  sensitive  an 
instrument.  But  by  using  metallic  circuits  the  disturbances 
are  theoretically  capable  of  being  eliminated  entirely,  and 
are  practically  capable  of  being  eliminated  to  a  satisfactory 
degree,  by  transposing  the  wires  in  each  pair.  When,  how- 
ever, telegraph  or  telephone  lines  are  subjected  to  dis- 
turbing influences  from  high-tension  power-transmission 
lines  the  problem  becomes  more  serious.  As  regards  con- 
ductance, the  danger  of  disturbance  is  practically  negligible 
if  the  power  wires  are  supported  on  a  separate  line  of  poles 
or  towers,  assuming  that  there  is  no  chance  of  the  wires 
falling  accidentally  into  mutual  contact.  Even  when  the 
signaling  wires  are  supported  on  the  same  poles  as  the 
power-transmission  wires  there  is  usually  but  little  danger 
from  conductance  of  current  unless  an  insulator  breaks. 
There  is  often  a  good  opportunity  for  electromagnetic  dis- 
turbance, but  the  best  opportunity  is  found  for  electrostatic 
disturbance. 

Theoretically,  when  a  balanced  three-phase  high-tension 
line  system  is  supported  symmetrically  on  poles  and  tele- 


phone metallic  circuits  are  also  symmetrically  supported  on 
the  same  or  adjacent  poles,  disturbances  to  the  telephone 
lines  may  be  eliminated  by  transposing  both  the  high-tension 
lines  and  the  telephone  lines.  Nevertheless,  it  becomes  very 
difficult  to  maintain  the  symmetry  of  transposition  closely 
enough  to  suppress  the  inductive  disturbances  completely. 
Moreover,  any  accidental  derangement  of  the  high-tension 
system,  such  as  an  accidental  grounding  of  one  wire  at  a 
broken  insulator,  or  even  an  accidental  dissymmetry  of 
load,  will  destroy  the  balance  of  a  normally  perfectly  trans- 
posed system  and  produce  marked  disturbances  in  the  tele- 
phone circuits.  In  practice  when  telephone  circuits  are  car- 
ried between  power-transmission  stations  on  the  same  poles 
as  the  power  wires  a  sudden  appearance  of  inductive  di.%- 
turbance  in  the  telephones  may  be  the  first  indication  of 
some  defect  that  has  developed  on  the  power-line  system. 
The  electromagnetic  disturbance  that  may  be  produced  on 
neighboring  signaling  lines  by  unbalanced  neighboring  high- 
tension  lines  may  be  serious,  but  the  electrostatic  disturb- 
ance can  be  much  worse.  Telephone  lines  running  for 
many  kilometers  parallel  to  and  several  meters  removed 
from  a  power-transmission  line  can  acquire,  in  badly  un- 
balanced conditions,  pressures  to  ground  measured  in  hecto- 
volts.  That  is,  a  single  telephone  line,  open  at  each  end 
and  supported  half-way  up  on  the  poles  of  a  high-tension 
transmission  line,  may  develop  an  electrostatically  induced 
alternating  potential  of  hundreds  of  volts,  although  the 
system  would  have  to  be  very  badly  out  of  transposition 
balance  in  order  to  produce  so  large  a  free  potential  in  the 
telephone  line.  However,  in  such  an  extreme  case  it  is 
evident  that  it  would  be  very  dangerous  for  a  person  stand- 
ing on  good  ground  to  come  into  contact  with  the  telephone 
wire  when  the  power  wires  above  it  were  in  action.  Even 
in  cases  more  likely  to  present  themselves  in  practice,  with 
a  more  reasonable  approach  to  normal  transposition  balance, 
there  might  be  a  distinct  danger,  both  to  person  and  to 
apparatus,  in  using  the  telephone  if  the  power-transmission 
system  were  accidentally  thrown  out  of  electric  symmetry. 
It  therefore  becomes  necessary  to  guard  telephone  circuits 
running  for  a  long  distance  in  proximity  with  high-tension 
lines  from  insulation  break-down,  and  also  to  take  insula- 
tion precautions  to  protect  those  who  may  use  the  telephones 
from  shock. 

An  article  by  Dr.  Karl  Ilohage  on  this  subject,  noticed 
in  our  Digest  recently,  has  lately  appeared  in  the  Elek- 
trotechnischc  Zcitschrift,  in  which  special  forms  of  tele- 
phone apparatus  are  described  suitable  for  use  in  conjunc- 
tion with  high-tension  power  lines.  Ample  insulation  is 
provided  in  this  telephone  apparatus  both  fgr  the  protection 
of  the  person  who  may  use  it  and  for  the  protection  of  the 
apparatus  itself  against  accidental  over-voltage  induced  by 
neighboring  high-tension  lines.  Long  before  it  becomes 
necessary  to  resort  to  such  elaborate  means  of  insulation  as 
the  article  describes  the  disturbing  influence  of  high-tension 
lines  on  neighboring  telephone  lines  is  sure  to  make  itself 
felt  in  parasitic  noises  that  render  telephonic  communica- 
tion difficult.  As  in  the  companionship  of  the  giant  and  the 
.dwarf  it  is  well  for  the  dwarf  to  choose  a  separate  path  in 
times  of  strenuous  activity,  so  it  is  the  tendency  of  the 
weak-current  signaling  system  to  shrink  away  from  the 
highways  pre-empted  by  the  strong-current  power  systems^ 
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Memorial   to   Professor  Joubert. 

A  comiiuttif  liiis  l)c«.'ii  liiiiiud  uiuUt  tlu'  aiispici-.s  ol  tlu' 
Siiciclt'  liitcniatioiiak-  clcs  filcctriciciis  to  solicit  funds  with 
uliicli  to  oiulow  a  scliolarsliip  to  bf  iiamcd  alter  the  latf 
'I'rof.  jiilrs  Joiibcrl.  Trofcssor  Ioiil)rrt.  who  diod  about  a 
year  ai;o.  made  the  tanious  pioneer  experimental  investiga- 
tion ot  alternating  currents  ami  collaborated  with  Mascart 
m  writnii;  the  well  known  treatise  on  electricity  associated 
with  (iieii  names,  wliich  remains  a  classic.  Another  claim 
lo  recognition  is  the  aid  which  Joubert  gave  to  I'asleiu  in 
some  of  his  great  investigations.  The  committic  inclndi's 
otVicial  representatives  from  the  Societe  Internationale  des 
fUectriciens,  the  Pasteur  Institute,  the  1^'rench  i'hysical  So- 
ciety and  the  IMiysicists'  Uiiit)n,  and  includes  practically  all 
of  the  great  names  in  coiiteini)orary  hrench  science.  The 
great  pai)er  in  i8Si  of  Joubert,  giving  an  experimental 
study  of  a  Siemens  alternator,  using  the  point-to-point 
method  which  he  originated,  laid  the  foundation  upon  which 
practical  alternating-current  theory  has  been  built,  and 
alone  would  seem  to  merit  commemoration  in  the  permanent 
form  proposed.  Subscriptions  may  be  forwarded  to  Prof. 
F\aul  Janet,  director  of  the  Central  Laboratory  and  of  the 
Superior   School   of   I''.lectricity,   14  rue  dc  Stael,   Paris. 


Reported  Plan  of  Incandescent  Lamp  Marketing, 


At  the  concluding  session  of  the  Electrical  Supply  Job- 
bers' Association  at  Cleveland,  as  reported  in  last  week's 
issue,  it  was  decided  to  hold  the  next  meeting  of  the  asso- 
ciation at  Atlantic  City  about  the  middle  of  May.  In  the 
corridor  talk  following  the  adjournment  of  the  Cleveland 
convention  it  was  revealed  that  the  plan  which  has  been 
tornmlated  by  the  manufacturers  of  incandescent  lamps  for 
the  distribution  of  their  product  is  conceived  on  a  basis  of 
conserving  and  using  existing  agencies  for  distribution. 
The  plan  is  necessarily  designed  to  observe  the  terms  and 
spirit  of  the  decree  in  the  government  suit,  which  inhibited 
the  control  of  a  resale  price.  It  accordingly  provides  for 
the  sale  of  lamps  to  the  consumer  under  a  sales  contract 
in  which  the  distributor  becomes  a  direct  representative  of 
the  manufacturer. 


BANQUET  OF   THE    PITTSBURGH  SECTION, 
A.  I.  E.  E. 


The  annual  banquet  of  the  Pittsburgh  Section  of  the 
American  Institute  of  Electrical  Engineers,  held  Feb.  17 
at  the  Fort  Pitt  Hotel,  was  the  largest  and  most  successful 
ever  held  by  this  organization,  over  400  members  and  their 
friends  being  present.  The  speechmaking  was  started  by 
Mr.  K.  C.  Randall,  chairman  of  the  local  section,  who  in- 
troduced the  toastmaster,  Mr.  L.  A.  Osborne,  vice-president 
of  the  Westinghouse  Electric  &  Manufacturing  Company. 
The  guest  of  honor  and  first  speaker  was  President  Gano 
Dunn  of  the  Institute,  who  responded  to  the  toast  "The 
Electrical  Engineer."  President  Dunn  spoke  of  the  wonder- 
ful accomplishments  of  the  electrical  engineer  and  paid 
tribute  to  Pittsburgh  as  the  engineering  city.  He  said  that 
what  it  had  accomplished  was  a  great  monument  to  engi- 
neering. George  Washington,  a  great  civil  engineer,  visited 
the  site  of  Pittsburgh  three  times  and  had  the  government 
send  out  a  commission  which  caused  a  city  to  be  founded 
there.  The  many  virtues  possessed  by  the  immortal  Wash- 
ington cause  us  often  to  forget  that  first  of  all  he  was  an 
engineer  and  a  great  one.  In  closing  President  Dunn  said 
that  the  A.  I.  E.  E.  is  feeling  more  and  more  the  sense  of  its 
own  responsibility  and  it  owes  its  growth  to  the  work  of 
sections  like  the  one  in  Pittsburgh. 

The  next  speaker  was  Dr.  Hammerschlag,  director  of  the 


Carnegie  Technical  Schools,  who  spoke  on  the  value  of  ani 
expert  in  solving  general  human  prcjblems.  In  the  half 
century  since  haraday  discovered  the  principle  of  induction 
there  have  been  many  changes,  and  many  duties  devolve  on 
the  educational  institutions  which  serve  to  encourage  the 
growth  of  a  truer  and  better  life.  There  is  a  need  for 
experts,  real  ones,  not  theoretical.  The  training  should  be 
so  broad  and  so  sure  as  to  make  experts  think  of  human 
\alnt',  luiman  lives.  Where  to  get  them  is  the  question. 
(  )n  tin-  educational  institutions  devolves  the  burden.  The 
.\.  1.  1..  I'".,  aids  by  educating  engineers,  but  cf)-ordination  is 
needed,  b'.ngineers  should  take  part  in  the  settlement  of 
world  problems. 

Mr.  A.  Leo  Weil,  president  of  the  Voters'  League  of 
Pittsburgh,  an  attorney  who  has  been  very  prominent  in 
the  civic  improvement  of  the  city,  spoke  on  "The  Electrical 
Development  Part  in  Modern  Municipal  Conditions."  He 
said  that  until  electrical  develo])ment  became  prevalent  the 
city  was  regarded  as  a  separate  and  distinct  unit  apart  from 
human  interests,  but  since  the  advent  of  the  telegraph,  tele- 
phone and  electric  railways,  light  and  power  the  city  has 
become  a  co-operative  organization  and  undreamed  of 
values  have  been  realized.  In  1902  the  value  of  municipal 
franchises  exceeded  in  amount  the  l)onded  indebtedness  of 
any  city.  In  New  York  City  alone  they  were  valued  at 
$450,000,000  and  assessed  at  more  than  one-half  of  this,  or 
more  than  $100  for  every  man  and  woman  in  the  city. 

The  speaker  made  an  earnest  appeal  for  electric  engineers, 
who  have  done  so  much,  to  do  something  to  counteract  the 
baneful  influences  so  prevalent  in  many  modern  civil  gov- 
ernments. Engineers  are  agents  of  nature,  and  they  should 
emulate  nature  in  improving  civic  conditions.  Mr.  Weil 
admitted  he  did  not  know  how,  but  he  had  confidence  in  a 
body  of  men  that  had  accomplished  so  much  and  he  believed 
they  could  accomplish  anything.  He  said  that  no  force  on 
earth  is  greater  than  that  of  public  opinion  and  that  elec- 
trical engineers  could  influence  it. 

The  last  speaker  of  the  evening  was  Mr.  H.  E.  Longwell. 
who  proved  to  be  the  humorist  of  the  occasion.  He  took 
for  his  subject  "Cultural  Studies  and  Their  Value  to  the 
Engineer."  Mr.  Longwell  spoke  of  the  value  of  Latin  and 
Greek  to  the  engineer  and  in  a  humorous  vein  mentioned 
many  of  the  dead-language  phrases  used  in  engineering 
parlance. 

The  arrangements  for  the  banquet  were  carried  to  very 
successful  termination  by  Mr.  K.  C.  Randall,  chairman,  and 
Mr.  E.  L.  Farrar,  secretary,  assisted  by  the  committee  con- 
sisting of  Messrs.  R.  W.  Atkinson,  R.  V.  Bingay,  R.  S. 
Feicht.  E.  Friedlaender,  S.  P.   Grace  and  E.  P.  VanKirk. 


Electrical  Vehicle  Club  of  Boston. 


The  regular  weekly  meeting  of  the  Boston  Electric  Ve- 
hicle Club  was  held  on  Feb.  14,  with  President  Baker  in 
the  chair.  Mr.  N.  Rommelfanger,  a  prominent  electric  gar- 
age owner  in  Boston,  testified  that  he  felt  convinced  that 
a  year's  service  of  seven  10  ft.  by  20- ft.  electrically  lighted 
billboards  had  been  a  factor  in  stimulating  the  sales  of 
pleasure  vehicles  handled  by  his  house.  It  was  thought 
best  by  the  club,  in  informally  considering  the  matter,  to 
confine  its  work  largely  to  newspaper  publicity  for  the 
present.  Mr.  J.  S.  Codman,  for  the  committee  on  an  elec- 
tric garage  and  sales  building,  reported  that  insufficient  en- 
thusiasm had  been  manifested  to  date  to  w^arrant  taking  up 
options  on  sites.  President  Baker  and  Mr.  Converse  D. 
Marsh,  of  New  York,  strongly  urged  the  continuance  of 
the  proejct,  stating  that  its  realization  would  be  the  means 
of  giving  the  electric  vehicle  a  standing  in  New  England 
which  it  has  not  yet  attained.  The  gasoline-car  dealers 
have  laid  out  large  sums  on  buildings  of  striking  character, 
and   a   centralization   of  electric-vehicle  exhibits   and   sales 
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agencies  appears  of  too  great  importance  to  overlook  at 
the  present  time.  Mr.  E.  J.  Tabb,  fire  connnissioner  of  the 
town  of  Revere,  was  present  and  displayed  an  open  mind 
regarding  electric  trucks  for  fire-department  service,  he 
being  in  the  market  for  equipment.  A  short  account  was 
given  him  of  the  successful  pioneer  installations  at  Spring- 
field, Mass.,  where  it  is  understood  that  the  total  cost  of 
electrical  energy  for  some  ten  months'  service  with  an 
average  of  two  outfits  has  not  exceeded  $20. 


ORNAMENTAL  STREET  LIGHTING. 


Ornamental  street  lii^hting  was  the  topic  of  discussion  at 
the  regular  weekly  meeting  on  Feb.  16  of  the  Luncheon 
Club  branch  of  the  New  England  Section,  N.  E.  L.  A.,  at 
Boston,  the  principal  speaker  being  Mr.  Harvey  S.  Tonks, 
secretary  of  the  Ornamental  Lighting  Pole  Company,  of 
Mew  York.  Mr.  Tonks  emphasized  the  necessity  for  spend- 
ing money  in  order  to  earn  it,  particularly  in  the  illumina- 
tion of  municipalities  by  mercantile  impetus.  He  described 
the  conspicuous  installation  lately  made  in  the  business 
district  of  New  Haven,  Conn.,  and  outlined  the  benefits 
of  tasteful  lighting  in  connection  with  the  expansion  of 
retail  business  and  the  enhancement  of  local  prestige.  He 
quoted  the  celebrated  Inspector  Rurns,  of  McNamara  fame, 
to  the  effect  that  if  one  desires  to  clean  up  a  slum  district, 
plenty  of  electric  lamps  and  clean  streets  are  worth  more 
than  all  the  law-and-order  societies  in  existence.  Wherever 
ornamental  street  lighting  has  been  installed  it  has  stimu- 
lated civic  pride  and  commercial  development  and  has  been 
immediately  seen  to  be  a  public  improvement.  Mr.  Tonks 
outlined  a  plan  of  campaign  for  ornamental  street  lighting 
by  the  central  station  in  co-operation  with  the  local  board 
of  trade,  urging  that  with  the  lighting  company  should 
rest  the  final  decision  as  to  the  type  and  design  of  lamp 
and  supporting  structure  to  be  used,  and  reconmiending 
uniformity  of  illumination,  leadership  by  friends  of  the  com- 
pany, the  stimulation  of  local  pride  in  signing  front-foot 
contracts,  long-term  agreements  and  prompt  action  upon  a 
comprehensive  plan  at  the  mass  meeting  or  banquet  launch- 
ing the  project.  Contracts  for  more  than  1200  front-feet 
were  signed  at  the  original  meeting  in  New  Haven,  and  the 
existing  installation  yields  the  local  lighting  company  a 
revenue  corresponding  to  over  $16,000  per  mile  of  thorough- 
fare illuminated  per  year.  Standardization  of  designs,  neat 
poles,  just  enough  ornamentation  to  avoid  plainness  and 
the  establishment  of  a  basic  rate  for  ornamental  street 
lighting  were  advised.  A  slogan,  to  be  announced  on  the 
night  when  the  illumination  is  opened,  was  commended,  and 
the  speaker  urged  lighting  all  business  thoroughfares  from 
the  up-town  district  to  the  railroad  stations.  "Town"  signs 
installed  along  railroad  rights-of-way  were  highly  praised 
as  evidences  of  progressiveness.  A  field  of  useful  service 
exists  in  connection  with  the  ornamental  lighting  of  private 
estates  and  the  illumination  of  sections  of  cities  and  towns 
which  are  being  "boomed"  by  real  estate  interests,  and  of 
beaches,  parks  and  summer  resorts. 

In  a  brief  discussion  which  followed  C"hairman  L.  D. 
Gibbs  cited  the  great  improvements  brought  about  in  the  ap- 
pearance of  the  Hanover  Street  district  in  Boston.  He 
pointed  out  that  the  onus  of  niggardly  illumination  rests 
•with  the  taxpayer  and  the  municipal  officers  whom  he  elects 
to  rejjresent  him,  and  not  with  the  central-station  organiza- 
tion. He  said :  "It  only  remains  for  us  as  a  bunch  of  co- 
operative boosters  to  get  the  peoi)le  out  and  keep  them  out, 
and  the  police  will  do  the  rest !'  Closing,  Mr.  Tonks 
voiced  the  opinion  that  window  and  sign  ilhuninations  are 
in  no  sense  hampered  by  the  installation  of  modern  orna- 
mental street-lighting  service.  .'Xt  the  meeting  of  Feb.  23 
the  speaker  scheduled  was  Mr.  H.  W.  Moses,  manager  of 
the  Boston  IQ12  Electric  Show. 


SCHENECTADY  N.  E.  L.  A.  MEETING. 

The  meeting  of  the  iuistern  .\ew  N'ork  Section  of  the 
National  Electric  Light  Association  at  Schenectady  on 
Feb.  20  was  especially  noteworthy  by  reason  of  the  promi- 
nence of  the  speakers,  including  President  John  F".  Ciilchrisi 
of  the  N.  E.  L.  A.,  President  C.  A.  Coffin  of  the  General 
Electric  Company  and  President  Samuel  Insull  of  the  Com- 
monwealth Edison  Company.  The  chairman  of  the  section. 
Mr.  M.  Webb  Offutt,  formerly  vice-president  and  general 
manager  of  the  Schenectady  Illuminating  Company  and 
now  with  the  Electric  Bond  &  Share  Company,  New  York, 
presided.  The  chairman  presented  Mr.  Coffin,  who  ex- 
plained the  immense  benefit  derived  by  him  from  the  en- 
thusiasm produced  by  being  associated  with  the  younger 
generation  of  electrical  engineers,  and  introduced  Mr.  In- 
sull, the  first  speaker  of  the  evening,  as  an  inspiring  man 
who  remains  always  young  although  one  of  the  pioneers  in 
the  central-station  industry.  Mr.  Coffin  claimed  that  the 
results  accomplished  by  Mr.  Insull  are  so  far-reaching  and 
so  well  known  that  they  speak  for  themselves. 

Mr.  Insull  remarked  that  it  seemed  appropriate  to  call 
attention  to  the  boldness  and  genius  of  Mr.  Thomas  A. 
Edison  in  establishing  the  electrical  factory  at  Schenectady, 
when  the  old  Edison  Machine  Works  were  transferred  to 
abandoned  locomotive  works  at  that  place  in  1886.  The 
plot  selected  contained  about  ten  acres,  which  seemed 
enormously  extensive  for  the  business  in  prospect.  Mr.  In- 
sull discussed  at  some  length  the  activities  of  the  National 
Electric  Light  Association,  the  business  it  represents  and 
the  advantages  conferred  upon  its  membership.  The  chief 
business  of  the  association  is  looking  after  the  interest  of 
its  member  companies  and  individual  members.  This  work 
covers  not  only  commercial  and  technical  features,  but  also 
legal  actions  and  systems  of  accounting.  As  a  result  of  the 
work  of  the  association,  the  business  of  central  stations 
throughout  the  country  is  being  standardized  along  ad- 
vanced lines.  Of  the  various  lines  of  activity  of  the  asso- 
ciation the  most  important  can  be  considered  that  concern- 
ing the  relation  of  the  member  companies  to  the  public. 
The  central-station  company  which  does  not  realize  its  obli- 
gations to  the  public  is  doomed  to  failure.  The  business  of 
the  central  station  is  by  nature,  and  if  successful  must  be. 
a  monopoly ;  in  a  sense,  it  must  be  conducted  as  though  it 
were  a  department  of  the  local  government.  Success  in 
conducting  such  a  monopoly  depends  upon  obtaining  and 
holding  the  good-will  of  the  people.  With  almost  no  excep- 
tions, it  is  safe  to  rely  on  the  common  sense  and  fair  deal- 
ing of  the  community,  provided  a  company  is  sincere  in  its 
efforts  to  cater  to  the  wants  of  the  people.  When  troubles 
arise  between  the  public  and  a  company,  almost  invariably 
the  fault  lies  with  the  company  rather  than  with  the  public. 

In  order  to  call  attention  to  the  possibilities  of  develop- 
ment of  central-station  busine.ss,  Mr.  Insull  mentioned  a 
statement  recently  made  by  Mr.  Edison,  that  the  time  will 
come  when  the  public  as  such  will  be  unfamiliar  with  coal 
.All  coal  utilized  will  be  consumed  in  central  stations  from 
which  energy  will  be  distributed  for  all  lighting,  heatiny 
and  industrial  purposes.  The  proper  work  for  the  central 
station  is  to  supply  electrical  energy  for  all  possible  serv- 
ices. Where  such  a  result  is  accomplished  the  lighting  load 
forms  only  from  15  to  25  per  cent  of  the  total  load  on  the 
station.  As  an  example  of  well-developed  central-station 
activity,  Mr.  Insull  pointed  to  Schenectady,  where  electrical 
energy  is  widely  used  for  practically  all  purposes.  The 
chief  advantage  to  be  gained  from  generating  all  of  the 
electrical  energy  in  a  certain  community  at  one  station, 
rather  than  in  a  number  of  small  stations,  is  attributable  to 
the  diversity  of  load.  For  instance,  in  Schenectady  it  is  not 
possible  for  the  maximum  factory  load,  maximum  street- 
car load  and  maximum  lighting  load  to  occur  simulta- 
neously. During  factory  hours  the  workmen  are  utilizing 
energv  for  driving  motors,  when  the   factorv  closes  use  is 
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made  til  iMUTf^y  fur  propilliiij^  tliv  lais  lo  convey  tlic  work- 
iiK-n  to  tlu'ir  homes,  aiul  lati-r  ciit-ryy  is  ust-d  for  illiimi 
natiiiK  till"  homos.  I'lm.s  the  .same  cqiiipinenl  can  he  used 
»or  supplyinjj  energy  to  the  factory,  the  street  cars  and  llu 
homes,  without  ajjpreciahle  overlap  in  the  loads.  Ili^li 
station  load-factor  means  low  costs  and  results  in  a  low 
price  for  the  electrical  energy  to  the  consumer  and  lii.!.;li 
mcouie  t«)  the  central  station  which  i)rovidcs  the  energy 
I'niess  a  central  station  can  he  so  run  as  to  render  the 
operation  of  plants  utilizing  coal  in  the  same  neighhorhood 
an  economical  impossihility.  the  station  is  not  properly 
managed. 

The  possihilitics  of  development  of  central-station  load 
are  enormous,  l-'or  example,  ten  years  ago  the  maxinunn 
central-station  load  in  Chicago  was  20,000  kw ;  three  years 
ago  it  was  100,000  kw,  and  at  the  present  time  the  maximum 
load  is  Joo,ooo  kw.  With  the  electrification  of  steam-rail- 
way terminals  in  the  Chicago  neighborhood,  which  will  in- 
evitably he  accomplished,  the  inaximnin  load  on  the  central 
stations  in  that  neighborhooil  may  reach  1,000,000  kw.  Mr. 
InsuU  claimed  that  the  time  will  come  when  throughout  all 
of  the  territory  east  of  the  Mississippi  and  north  of  the 
Ohio  central-station  plants  will  be  used  for  supplying  energy 
to  all  railways,  not  only  the  present  city  and  interurban 
lines,  but  also  the  heavy  trunk  lines  now  operated  by  steam. 

Mr.  Insnll  claimed  that  the  chances  for  the  energetic  and 
ambitious  young  man  in  electrical  work  arc  much  greater 
now  than  they  were  thirty  years  ago.  The  electrical  busi- 
ness has  become  so  well  established  that  no  difiiculty  is  now 
encountered  in  obtaining  capital  to  finance  legitimate  under- 
takings. Success  depends  largely  upon  conducting  the  com- 
panies along  well-established  lines,  and  is  assured  for  the 
person  who  devotes  himself  to  his  business  with  a  full  real- 
ization of  his  obligations  to  the  community  which  he  serves. 
Moreover,  a  man  without  special  collegiate  training  need 
not  consider  himself  handicapped,  because  success  depends 
more  largely  upon  attention  to  details  and  personal  applica- 
tion to  duties  at  hand  than  upon  special  training.  This 
fact  is  show-n  in  the  Commonwealth  Edison  Company,  where 
every  man  occupying  a  position  of  importance  has  risen  di- 
rectly from  the  ranks  of  the  workers  in  the  company. 

President  Gilchrist,  who  was  introduced  by  Chairman 
OfTutt  as  one  long  identified  with  the  central-station  in- 
dustry, entered  an  urgent  plea  for  support  in  the  work  now 
being  accomplished  and  projected  by  the  National  Electric 
Light  Association.  The  success  of  the  association  will  de- 
pend largely  upon  the  ability  of  those  in  charge  to  look  into 
the  future.  Organization  for  this  work  is  an  essential  re- 
quirement. Although  the  National  Electric  Light  Associa- 
tion now  numbers  among  its  membership  from  80  to  90  per 
cent  of  the  men  actively  engaged  in  the  central-station 
industry  of  the  country,  yet  only  1000  of  the  4500  eligible 
central  stations  are  numbered  among  its  Class  A  members. 
This  fact  appears  to  be  of  considerable  importance  when 
the  status  of  the  association  is  discussed  in  legal  circles.  It 
is  very  desirable  to  enlist  the  co-operation  of  all  present 
members  in  the  campaign  to  increase  not  only  Class  B  but 
also  Class  A  membership.  President  Gilchrist  claimed  that 
the  reports  presented  by  the  committees  of  the  association 
are  of  much  greater  importance  and  carry  greater  weight 
than  is  ordinarily  realized.  The  fact  is  that  the  men  selected 
to  prepare  these  reports  are  of  such  high  type  that  if  one 
were  called  upon  to  select  experts  for  the  compilation  of  in- 
formation connecting  the  different  subjects  he  could  not 
well  obtain  a  better  list  than  that  provided  by  the  com- 
mittees. 

The  president  called  particular  attention  to  the  forth- 
coming Seattle  convention  of  the  association.  Many  of  the 
committees  making  preparations  for  this  convention  are 
at  work  and  have  accomplished  excellent  results.  The  trans- 
portation committee,  in  particular,  has  made  excellent  ar- 
rangements for  the  members  from  a  distance  who  wnll 
attend  the  convention. 


ARTIFICIAL  DAYLIGHT. 

At  the  January  meeting  of  the  .New  h.Mgland  .Secti(jn  of 
the  Ilhmnnating  h.ngineering  Society  a  large  and  enthu- 
siastic .attendance  enjoyed  a  symposimn  upon  artificial  day- 
light. Papers  were  read  by  Dr.  C.  11.  .Sharp  and  Mr.  Pres- 
ton .S.  .Millar,  of  New  York,  on  "A  .Sample  of  the  Practical 
Use  ot  Tungsten  Lamps  to  I'roduce  Daylight  i'.ffects,"  and 
by  Dr.  Louis  Hell,  Boston,  for  Dr.  II.  E.  Jves,  Cleveland, 
upon  "The  Relation  i'etvveen  the  Color  of  the  Illuminant 
and  the  Color  of  the  Illuminated  Object,"  and  an  address 
was  given  by  .\lr.  U.  i>.  Ilusscy,  Boston,  u])on  recent  de- 
signs in  lamps  plaimed  to  meet  the  demand  for  artificial 
daylight  i)roduction. 

KKI.ATION     liKTWKKN     (  (Jl.OK    OK     I  I.I.U  .M  I  N  A  N  T    A.NI)    OF     H.l.UMI- 
NATED   OHJECTS. 

Dr.  I  \  es  pointed  out  that  the  designer  of  an  artificial  day- 
light for  the  purposes  of  color  matching  nuist  bear  in  mind 
the  essential  differences  between  the  various  illuminants, 
the  color  composition  of  natural  objects  and  the  nature  of 
possible  distortions  in  appearances  produced  by  the  various 
combinations  of  these.  The  author  discussed  at  length  the 
methods  of  expressing  the  phenomena  of  color  in  equations, 
pointing  out  the  advantages  of  measuring  color  sensations 
in  terms  of  the  co-ordinates  of  red,  green  and  blue,  the 
values  being  derived  by  the  air  of  spectrophotometric  meas- 
urements. In  discussing  color  schemes  it  is  most  con- 
venient to  disregard  all  luminosity  differences  and  place  all 
colors  in  a  single  reference  triangle.  The  psychological 
point  was  mentioned  that  after  working  for  a  time  under 
artificial  light  one  ceases  to  note  that  it  is  monochromatic. 
Thus,  with  the  carbon  lamp,  the  yellow  light  is  soon  not 
noticed,  and  one  forms  a  new  scale  of  color  with  unsaturated 
yellow  as  the  white.  In  this  way  compensation  is  introduced 
for  the  really  enormous  changes  in  color  which  are  ex- 
perienced. Just  how  to  represent  this  compensation  is  a 
matter  probably  yet  to  be  determined.  Besides  the  color 
changes  there  is  a  depression  of  luminosities  in  the  deficient 
spectral  regions  of  the  illuminant,  an  exaggeration  in  the 
excessive  regions.  These  changes  may  be  treated  in  the  way 
color  changes  are  handled,  by  using  the  luminosity  curves 
of  the  illuminants  in  conjunction  with  the  distribution  of 
reflecting  power  in  the  spectrum  of  the  surface.  Two 
colored  surfaces  may  match  under  the  same  colored  illumi- 
nation, where  each  is  under  a  different  illumination,  or  they 
may  match  under  one  illumination  but  not  under  another. 
That  is,  two  colors  may  be  physiologically  alike  under  one 
illuminant,  but  physiologically  unlike  under  another.  A 
true  yellow  and  a  red-plus-green-yellow  illustrate  this 
point.  Examination  of  two  apparently  similar  colored  sur- 
faces with  a  spectroscope  will  therefore  tell  whether  their 
match  will  hold  under  all  conditions.  Constant  color  ap- 
pearance is  met  by  restriction  to  one  light  source  of  con- 
stant spectral  character.  This  rules  out  the  use  of  another 
illuminant  with  the  same  integral  color.  It  is  possible  to 
make  a  physiological  white  by  a  mixture  of  monochromatic 
yellow-  and  blue  light.  A  white  surface  under  this  would 
look  as  it  does  under  daylight,  but  hardly  a  single  other 
color  would.  It  is  therefore  not  sufficient  to  produce  an 
artificial  daylight  which  measures  correctly  on  a  color- 
mixing  instrument ;  the  spectrophotometer  is  indispensable, 
although  a  colorimeter  in  practice  is  a  valuable  adjunct. 

In  conclusion,  Dr.  Ives  discussed  the  practical  realization 
of  artificial  daylight  by  the  subtractive  or  absorption 
method.  The  problem  is  to  combine  with  an  artificial 
source  absorbing  media  whose  transmission  is  the  reciprocal 
of  the  spectrophotometric  curve  of  the  source  as  compared 
with  daylight.  The  practical  problem  is  that  of  the  proper 
choice  of  artificial  illuminant  and  of  absorbing  media,  given 
the  previously  determined  spectrophotometric  relationship 
between  the  source  and  daylight.  As  to  the  most  suitable 
artificial    illuminant   to    resemble   daylight,    two   desiderata 
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may  be  mentioned;  first,  it  should  be  itself  as  near  daylight 
in  character  as  possible,  so  as  to  reduce  to  a  minimum  the 
loss  of  light  produced  by  the  use  of  absorbing  media ;  sec- 
ond, its  spectrum  should  be  as  free  as  possible  from  irregu- 
larities, such  as  bright  emission  bands  or  dark  absorption 
bands,  difficult  to  eradicate  by  ordinary  absorbing  media. 
As  to  the  latter,  two  kinds  are  the  most  practicable,  colored 
glasses  and  dyed  films,  either  of  gelatine  or  collodion. 
Dyes  have  two  disadvantages.  Their  absorptions  are  apt  to 
be  rather  narrow,  and  they  are  liable  to  fade.  Colored 
glasses  are  subject  to  the  objections  that  the  number  of 
absorptions  obtainable  is  quite  limited  and  that  they  are 
not  so  transparent  in  their  less  absorbing  parts  as  are  dyed 
films.  They  are,  however,  very  permanent,  and  for  that 
reason  should  be  used  to  the  fullest  extent.  The  practical 
problem,  therefore,  becomes  one  of  combining  and  compro- 
mising, using  glasses  where  possible,  and  supplementing  by 
the  most  permanent  dyes  obtainable.  An  example  has  been 
given  by  the  author  and  Mr.  Luckiesh  (see  Electrical 
IVorld,  May  4,  191 1).  In  this  the  tungsten  lamp  is  screened 
by  a  combination  of  cobalt-blue  and  signal-green  glass  in 
connection  with  a  dye  to  absorb  some  transmitted  yellow- 
green  light.  This  combination  has  of  necessity  a  very  low 
efficiency,  since  the  absorption  is  chiefly  for  orange  and 
yellow  light,  which  constitutes  the  larger  part  of  the  lumi- 
nosity of  the  tungsten  lamp.  The  compromise  with  the 
ideal  absorption  derived  from  the  spectrophotometric  data 
is,  however,  small,  and  where  the  need  is  for  an  artificial 
daylight  for  color  matching  the  low  luminous  efficiency  of 
this  type  of  light  may  be  more  than  compensated  for  by  its 
excellence  from  the  standpoint  of  color. 

RECENT     EQUIPMENT     FOR     RE.\LIZING     ARTIFICLM-     DAYLIGHT. 

Mr.  Hussey,  of  the  illuminating  engineering  department 
of  the  General  Electric  Company,  emphasized  the  indefinite 
qualities  of  daylight,  and  the  standardization  of  north  light 
from  a  clear  blue  sky  as  the  most  representative  natural 
illumination  for  the  work  of  color  matching.  The  problem 
of  duplicating  this  is  the  present  issue.  Any  lamp  of  the 
incandescent  class  will  have  an  excess  of  the  longer  wave 
lengths,  such  as  red  and  orange,  and  this  will  be  in  some 
measure  an  indication  of  temperature.  The  higher  the 
temperature  the  more  nearly  the  approximation  to  white 
light.  To  correct  for  daylight  it  is  necessary  to  reduce  the 
proportion  of  red.  Where  a  large  proportion  of  the  energy 
is  concentrated  in  a  few  wave-lengths  or  particular  spots 
in  the  spectrum,  difficulties  abound,  and  as  an  extreme  case 
it  would  be  practically  impossible  to  correct  the  mercury 
lamp  to  any  such  standard.  A  lamp  of  the  flaming-arc  or 
magnetite  class,  while  it  has  a  bright  line  spectrum,  at  the 
same  time  has  the  lines  so  thoroughly  distributed  that  it 
should  not  offer  any  serious  difficulties. 

From  the  inclosed  carbon  arc  lamp  there  is  obtained  a 
resultant  light  which  has  an  excess  of  red  and  orange,  with 
slight  excess  of  violet,  so  that  it  becomes  necessary  to 
reduce  at  both  ends  of  the  spectrum.  The  problem  with  the 
inclosed  arc  lamp  resolves  itself  into  compounding  the 
different  absorption  media  so  as  to  obtain  a  resultant  ab- 
sorption which  will  be  practically  correct.  In  working  out 
the  problem  for  the  inclosed  arc  lamp  all  of  the  different 
colors  of  glass  obtainable  were  tried,  but  none  was  exactly 
right.  It  was  possible  to  get  very  good  color  absorption 
by  staining  glass,  but  the  absorption  was  so  great  that  there 
was  very  little  light  left  to  use.  The  most  flexible  arrange- 
ment was  to  place  several  colors  side  by  side,  mixing  the 
resultant  light  so  as  to  get  the  desired  effect.  If  the  run 
of  glass  varied,  changes  in  the  proportions  of  the  different 
colors  were  made  to  offset  it.  The  speaker  exhibited  a 
lamp  built  on  these  principles,  and  stated  that  it  has  found 
application  in  the  exacting  work  of  textile  dye  houses. 

PRODUCTION  OF  DAYLIGHT  EFFECT  BY  TUNGSTEN   LAMPS. 

Dr.  Sharp  and  Mr.  Millar  described  the  treatment  of  a 
special  problem  for  exhibition-room  service,  in  connection 


with  the  illumination  of  a  colored-silk  display  at  Patcrbon, 
i\.  J.  Competitive  conditions  of  an  emergency  character 
required  the  establishment  of  a  highly  effective  installation. 
The  dyed  silks  to  be  displayed  were  in  the  form  of  skeins 
covering  all  the  practicable  tints  and  shades  of  the  entire 
spectrum,  including  purple  as  well.  The  arrangement  was 
such  as  to  conform  to  the  well-known  color  circle.  By  the 
use  of  a  large  number  of  tints  a  spectrum  was  produced 
which  made  it  necessary  that  the  light  thrown  upon  the 
skeins  should  have  practically  a  daylight  spectrum  and  that 
the  appearance  of  white  light  should  not  result  from  the 
blending  of  a  few  colors  only.  It  was  found  that  the  arti- 
ficial daylight  illumination  on  the  silks  would  have  to  com- 
pare favorably  with  the  illumination  provided  by  a  skylight 
in  the  hall,  since  it  was  the  intention  to  open  the  exhibition 
in  the  daytime  as  well  as  at  night.  It  was  also  evident  that 
the  regular  illumination  of  the  hall  by  carbon-filament  in- 
candescent lamps  and  arc  lamps  might  have  a  very  disturb- 
ing effect  upon  the  colors  of  the  exhibit.  It  was  laid  down 
as  necessary  that  the  illumination  on  the  silks  must  have  a 
relatively  high  value,  at  least  25-ft.  candles  being  aimed  at, 
in  order  to  drown  out  the  effect  of  other  illuminants. 

Three  cases  were  to  contain  the  exhibits,  two  being 
92.5  in.  by  21.5  in.  in  dimensions  and  one  68.5  in.  by  21.5  in. 
All  had  plate-glass  sides,  the  skeins  being  arranged  in 
pyramids  so  that  they  could  be  viewed  from  any  side.  The 
angle  of  the  pyramid  was  such  that  light  falling  from  above 
had  an  angle  of  incidence  of  about  60  deg.,  but  an  observer 
looking  into  the  case  viewed  the  silks  about  normally.  The 
light  of  the  room  fell  freely  upon  the  silks.  The  choice  of 
illuminants  was  rather  restricted.  The  mercury  arc,  taken 
with  enough  incandescents  to  add  the  proper  red,  was  ruled 
out  on  account  of  the  discontinuous  character  of  the  spec- 
trum of  the  mercury  vapor.  Other  arc  lamps  were  ruled 
out  on  account  of  space  limitations.  The  tungsten  lamp 
remained  as  the  next  best  choice.  The  light  would  have  to 
be  passed  through  color  screens  to  take  out  the  excess  of 
red  and  yellow,  and  thus  to  vary  the  composition  of  the 
transmitted  light  to  a  daylight  value.  Using  a  preliminary 
estimate  of  the  amount  of  light  which  would  be  lost  in  this 
way,  a  computation  showed  that  it  would  be  possible  to  put 
enough  high  candle-power  tungsten  lamps  in  the  space 
directly  over  each  case  to  produce  the  required  illumination. 
The  proper  color  value  and  the  minimum  loss  of  light 
were  the  chief  objects  in  selecting  the  color  screens.  Ex- 
periments were  carried  on  at  the  Electrical  Testing  Labora- 
tories on  color  screens,  but  the  urgency  was  so  great  that 
the  method  of  comparing  artificial  daylight  with  natural 
daylight  by  a  Lummer-Brodhun  photometric  cube  was  em- 
ployed. Comparisons  were  made  both  with  the  color  of 
direct  sunlight  and  with  the  light  which  came  from  the 
iiorthern  sky.  Various  materials  were  tried  as  screens. 
With  such  green  and  blue  glasses  as  were  available  it  was 
found  to  be  possible  to  get  a  good  approximation  to  day- 
light, but  the  quantity  of  glass  readily  at  hand  precluded  the 
use  of  these.  Colored  celluloid  was  unsatisfactory  on 
account  of  its  very  indefinite  absorption  limits.  Finally, 
solutions  covered  with  aniline  dyes — that  is,  the  staining 
solutions  used  in  coloring  incandescent  bulbs — were  tried, 
and  it  was  found  that  if  a  blue  staining  solution  and  a 
green  staining  solution  were  used,  and  each  was  thinned 
to  the  proper  consistency,  a  glass  coated  70  per  cent  on  its 
surface  with  the  blue,  15  per  cent  with  green  and  with  no 
coating  on  the  remainder  served  to  modify  the  light  of  the 
tungsten  lamps  and  to  produce  a  good  match  to  daylight. 
The  loss  of  light  due  to  these  screens  was  about  87  per  cent. 
Sheets  of  ground  glass  were  used  in  the  actual  application. 
The  colors  were  put  on  in  narrow  bands,  and  ground  glass 
was  used  on  account  of  its  diffusing  powers,  so  that  at  the 
short  distance  at  which  the  silks  were  placed  the  rays  of 
light  which  had  passed  through  the  different  portions  of 
the  color  screen  would  be  white.  The  authors  used 
loo-watt   clear-bulb   tungsten   lamps   in   a   concealed   orna- 
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iMiutal  l)()x  iiilcriur  on  iDp  oi  the  showcases,  cacli  lamp 
hiing  fitteil  with  a  prismatic  rcllcctor.  Lamps  rated  at 
.il)out  lo  vohs  below  the  hall  circuit  were  employed  in  order 
to  secure  an  output  of  l  candle  per  watt  or  better,  and 
improved  light.  It  was  necessary  to  install  as  many  lamps 
.IK  possii)Ie  in  the  boxes  in  order  to  overcome  the  effect 
ol  the  absorption.  Neither  the  lamps  nor  the  color  screens 
uere  visible  to  tiic  ordinary  observer.  The  arrangement 
pnuluced  a  very  intense  illuminatiftn  of  a  quality  very 
striking  in  com])arison  with  that  in  the  rest  of  the  hall. 
\ltiioiigh  under  the  severe  conditions  the  lamps  de 
leriorated  rapidly  and  the  dyes  of  the  color  screens  faded, 
tlie  results  were  satisfactory  from  the  practical  side. 
Discussion. 

Prof.  II.  v..  ClitTord  touched  upon  the  iiuportaiice  of  pro- 
■  lucing  artificial  tlaylight  over  an  area  of  considerable  size, 
i'resitlent  \'.  R.  Lansingh,  of  the  national  society,  said  that 
the  subject  is  of  increasing  importance,  as  modern  depart 
iiient  stores  take  up  the  question  from  the  commercial  stand- 
point, lie  suggested  that  the  time  is  near  at  hand  when  a 
single  piece  of  glass  will  be  manufactured  which  will  have 
such  absorptive  values  as  will  give  artificial  daylight 
ecjuivalent  to  the  natural  kind.  The  efficiency  will  probably 
l)e  higher  than  in  using  selective  measures.  A  glass  has 
already  been  produced  in  the  experimental  stage  with  which 
.1  tungsten  filament  gives  practically  the  same  effect  as  an 
ordinary  blue  skylight. 

Dr.  A.  E.  Kennelly  said  that  it  has  become  necessary  only 
to  indicate  how  it  is  possible  to  imitate  at  night  real  day- 
light color  to  stimulate  designers  and  inventors  to  arrive 
at  a  practical  and  economical  solution  of  this  important 
problem,  because  from  the  esthetic  standpoint  alone,  with- 
out touching  the  hygienic  or  color-matching  aspects,  the 
value  of  a  light  of  this  kind  is  enormous.  Once  it  becomes 
the  fashion  for  stores  to  produce  daylight  illumination,  the 
necessity  of  doing  that  on  a  growing  scale  will  be  intense. 
Prof.  W.  E.  Wickenden  pointed  out  that  productive  activity 
would  be  greatly  increased  with  the  establishment  of  arti- 
ficial daylight  conditions.  Most  of  the  previous  work  has 
resulted  in  the  production  of  cloudy  daylight,  particularly 
in  the  use  of  diffusing  schemes  of  illumination  and  the 
installation  of  the  carbon-dioxide  tube.  The  value  to  art 
museums  of  solving  the  problem  would  be  inestimable. 

Dr.  Louis  Bell  said  that  what  is  needed  is  an  average 
idea  of  what  daylight  really  is  before  attempts  are  made 
on  a  large  scale  to  produce  it  artificially.  He  touched  upon 
the  early  use  of  a  light-blue  lamp  chimney  in  connection 
with  kerosene  lamps  to  produce  white  light  from  a  yel- 
lowish flame.  He  doubted  whether  any  single  "standard" 
of  daylight  would  meet  all  the  needs  of  retail  salesmanship 
and  pointed  out  that,  while  the  carbon-dioxide  tube  is  a 
good  match  for  the  northern  sky  in  most  respects,  it  shows 
on  very  critical  examination  some  weaknesses  with  par- 
ticular tones,  particularly  in  the  browns.  The  use  of  the 
continuous  spectrum  for  any  subtractive  purposes  is 
essential.  Dr.  Bell  said  that  he  was  inclined  to  think  that 
the  discontinuous  sources  must  be  abandoned  in  favor  of 
either  a  high-intensity  carbon  arc  or  a  high-intensity  in- 
candescent. The  so-called  intensified  arc  suggests  an  in- 
teresting starting  point.  Mr.  Millar  referred  to  the  savings 
which  would  be  possible  in  building  construction  if  artificial 
flaylight  were  generally  available. 


NITROGEN  FIXATION  IN  NORWAY. 


At  the  meeting  of  the  Chicago  Section  of  the  American 
Electrochemical  Society  on  Jan.  5  the  subject  of  nitrogen 
fixation  by  the  electric  arc  was  discussed  by  Messrs.  L.  L. 
Summers  and  E.  R.  Wolcott.  Mr.  Summers  spoke  interest- 
ingly of  work  being  done  on  a  commercial  scale  in  Norway, 
bringing   out   points    unnoticed   in    the    usual   descriptions. 


I  lie  high  iieads  everywhere  available  in  the  Scandinavian 
peninsula  make  very  cheap  water-power  possible.  Powers 
are  developed  at  $30  per  kw.  the  interest  on  which  amounts 
only  to  about  $2  per  year,  so  that  energy  is  commonly  sold 
at  $7  per  hp-year,  twenty- four  hcnirs  per  day.  The  sta- 
tions abroad,  said  Mr.  Summers,  are  splendidly  built,  com 
manding  the  best  engineering  talent  of  I-.tiropc.  Instead, 
for  example,  of  carrying  penstocks  or  numes  along  cliffs, 
as  is  the  American  practice,  tunnels  are  excavated  parallel 
ing  the  sides  of  the  cliffs,  about  70  ft.  back  from  the  sur- 
face, so  that  flume  operation  is  independent  of  landslides, 
weather,  etc.  These  rock  tunnels  are  excavated  very 
cheaply  and  rapidly  by  piercing  a  number  oi  entry  shafts 
from  the  cliff  side  to  obtain  many  simultaneous  headings. 
The  entry  shafts  are  afterward  closed  by  means  of  con- 
crete. The  famous  Notodden  plant  has  a  head  of  1700  ft. 
with  70  ft.  draw-down,  and  discharges  its  tailwater  into  a 
stream  500  ft.  below  the  generator  door.  The  units  com- 
prise 20,000-hp  water-wheels  driving  two  8500-kw  gen- 
erators on  the  same  shaft. 

On  account  of  the  low  power- factors  and  consequent  J 
surges  of  the  nitrogen  arc  furnaces,  it  has  been  the  practice  \ 
to  run  separate  single  leads  all  the  way  from  the  generators 
to  each  furnace  electrode.  The  power-factor  of  the  Birke- 
land-Eyde  furnace  is  70  per  cent.  In  this  furnace,  as  is 
well  known,  the  arc  is  whipped  into  a  succession  of  con- 
centric flames  by  a  fixed  electromagnetic  field.  In  its  com- 
petitor, the  Schoenherr  furnace,  6000-volt  arcs  of  the  great 
length  of  20  ft.  are  formed  in  rotating  air  columns  in  long, 
hollow  pipes.  In  smaller  sizes  the  Schoenherr  furnace  was 
at  first  found  to  give  higher  concentrations,  but  as  the  Eyde 
ovens  have  been  increased  in  size  from  800  kw  to  3000  kw. 
nitrogen  contents  of  practically  equivalent  value  are  now 
obtained.  The  patents  for  both  furnaces  are  now  owned 
by  the  Badische  company,  and  recent  installations  have 
been  made  using  both  types.  From  the  furnaces  the  gases, 
bearing  their  nitrogenous  compounds  and  at  a  tempera- 
ture of  2500  deg..  are  led  through  water-tube  boilers  which 
provide  all  the  steam  needed  about  the  plant.  About  40 
per  cent  of  the  energy  of  the  arcs  is  reclaimed  in  this  way. 
After  further  cooling,  the  gases  are  led  through  three  ab- 
sorption towers,  arranged  with  counterflows  of  water,  the 
nitric-acid  solution  density  from  the  last  tower  being  as 
high  as  30  per  cent.  The  remaining  unabsorbed  nitrogen 
gases  are  taken  through  the  alkaline  towers,  where  the  last 
vestiges  of  nitrogen  are  converted  into  nitrates  and  nitrites, 
which  are  separated  by  crystallization  processes.  The 
nitrate,  with  a  nitrogen  content  of  13^^  per  cent,  is  sold  in 
competition  with  Chile  saltpeter  containing  15  per  cent 
nitrogen. 

At  present  the  yield  of  such  arc  furnaces  is  about  1200 
lb.  of  nitric  acid  per  kw-year.  With  higher  productions  the 
method  will  become  economical  even  at  the  greater  cost  of 
American  hydroelectric  energy.  A  tremendous  need  for 
fertilizer  material  exists  in  this  country,  although  the  re- 
quirements of  the  soil  in  this  direction  are  better  appre- 
ciated in  Europe  than  here.  If  nitric  acid  be  turned  on 
phosphate  rock  a  valuable  fertilizer  is  obtained.  This  is 
now  largely  manufactured  in  Norway  on  account  of  the 
difficulty  of  shipping  the  corrosive  acid.  Many  soils  need 
phosphate  replacement  as  well  as  nitrogen,  so  that  the  phos- 
phate-rock fertilizer  is  of  double  value.  As  a  fertilizer, 
calcium  cyanamide.  which  offers  another  means  for  the 
fixation  of  atmospheric  nitrogen  (by  passing  air  over 
heated  carbide  that  has  been  produced  electrically),  is 
open  to  the  objection  of  charging  the  soil  with  carbon. 

Mr.  E.  R.  Wolcott  followed  with  a  historical  account 
of  the  several  methods  of  nitrogen  fixation,  outlining  the 
arc  processes  using  high-tension,  high-current-density  and 
high-frequency  discharges.  He  compared  thermal  processes 
with  electrical  methods  and  gave  figures  to  show  at  what 
efficiencies  and  concentrations  nitrogen  fixation  by  arc 
furnaces  might  become  profitable  in  America. 
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NEW    YORK   PUBLIC   SERVICE    COMMISSION 
REPORTS. 


FIRST  DISTRICT  COMMISSION. 

The  New  York  Public  Service  Commission  for  the  First 
District  states  in  its  annual  report  that  during  the  year 
1 911  it  awarded  subway  contracts  to  the  amount  of 
$29,000,000,  which,  with  the  contracts  awarded  in  previous 
years  and  not  yet  completed,  makes  nearly  $50,000,000 
worth  of  work  now  going  on.  These  new  contracts  are 
on  the  Lextington  Avenue  route,  which  is  a  part  of  the 
system  upon  which  the  conmiission  has  been  engaged  for 
some  time. 

The  commission  urges  that  the  Legislature  pass  an 
amendment  to  the  law  providing  that  organized  C(jni- 
panies  must  secure  the  approval  of  their  securities,  as  is 
now  the  case  with  solvent  companies.  "Otherwise,"  the 
commission  adds,  "one  of  the  greatest  benefits  of  regula- 
tion of  securities  will  have  been  lost."  This  recommenda- 
tion is  made  in  view  of  the  decision  of  the  Court  of  Ap- 
peals in  the  Third  Avenue  Railroad  case. 

The  commission  also  suggests  that  the  Legislature  shall 
consider  the  advisability  of  prohibiting  the  review  by 
certiorari  of  the  orders  of  the  commission.  The  connuission 
states  that  writs  of  certiorari  have  been  obtained  in  suits 
now  pending  by  eleven  companies  to  review  orders  of  the 
commission  in  four  cases. 

The  commission  recommends  that  a  bill  be  passed  pro- 
viding a  method  of  exempting  self-sustaining  rapid  transit 
bonds  issued  after  Jan.  i,  1910.  Under  the  constitutional 
amendment  adopted  in  1909  the  Legislature  of  1910  passed 
a  bill  providing  a  method  for  exempting  bonds  issued  prior 
to  Jan.  I,  1910,  and  the  proposed  bill  will  allow  any  other 
issues  of  bonds  to  be  exempted  as  they  become  self- 
sustaining. 

The  commission  held  715  hearings,  at  which  testimony 
was  taken  in  the  228  formal  proceedings  that  were  before 
the  commission  during  the  year.  Of  the  sixty-two  remain- 
ing undetermined  at  the  end  of  the  year  decisions  in  a  num- 
ber were  postponed  at  the  request  of  the  applicants. 

The  action  of  the  commission  upon  applications  for  stocks 
and  bonds  during  the  year  is  as  follows : 

In  cases  involving  applications  for  approval  of  securities, 
other  than  in  the  reorganization  cases,  the  aggregate  of  the 
requests  of  the  companies  was  $79,944,177.  Of  this  amount 
the  commission  allowed  $20,548,819. 

There  are  now  ninety-seven  operating  and  lessor  trans- 
portation corporations  subject  to  the  jurisdiction  of  the 
commission,  with  an  aggregate  capitalization  of  $1,124,- 
342,471.  The  number  of  consumers  of  electricity,  with  the 
total  operating  revenues  of  such  companies,  is:  In  1908, 
number  108,732,  total  $21,920,243;  in  1909,  number  128,052, 
total  $23,622,432;  in  1910,  number  157,458,  total  $26,021,461. 

The  commission  points  out  that  the  per  capita  expendi- 
ture of  the  public  of  New  York  City  in  1910  was  as  follows: 
$16.35  for  transportation,  $6.68  for  gas  and  $5.32  for  elec- 
tricity, a  total  of  $28.35,  3"fl  that  the  expenses  of  the  com- 
mission in  supervising  such  public  utilities  were  $377,000,  a 
per  capita  expense  of  8  cents. 

The  commission  states  that  there  have  been  organized  at 
one  time  and  another,  to  operate  partly  or  wholly  within 
the  city  of  New  York,  240  railroafl  companies,  388  .street 
railroad  companies,  seventy  tunnel  railroad  companies,  199 
gas  companies  and  143  electric  companies.  Owing  to 
failure  to  get  franchises,  leases  to  other  companies  and 
otherwise,  the  actual  number  reporting  at  the  present  time 
is  as  follows:  Thirty-two  railroad  companies,  eighty-two 
street  railroad  companies,  one  stage  coach  company,  fifteen 
electric  companies,  twenty  gas  companies  and  three  com- 
bined gas  and  electric  companies. 

The  commission  points  out  that  most  of  the  complaints 
are  handled  without  the  necessity  of  formal  procedure.     Of 


these  informal  cases  there  were  during  the  year  1740 
against  railroads  and  street  railroads  and  468  against  gas 
and  electric  companies  other  than  those  relating  to  meters. 
During  the  year  the  commission  tested  609  electric  meters 
against  which  complaint  had  been  made  and  409,234  gas 
meters,  of  which  4425  were  tested  upon  complaint  from  the 
consumers. 

SECOND  DISTRICT  COMMISSION. 

A  review  of  the  operations  and  condition  of  more  than 
1000  corporations,  with  a  total  capitalization  of  $4,517,- 
718,440,  under  the  juri.sdiction  of  the  New  York  Public 
.Service  Commission,  Second  District,  is  given  in  the  fifth 
annual  report  of  the  commission.  The  public-service  cor- 
porations under  the  direction  of  the  conmiission  include  124 
street  railroad  corporations,  294  electrical  corporations,  143 
gas  corporations,  fifty  combined  gas  and  electrical  corpora- 
tions, ten  telegraph  corporations  and  142  telephone  cor- 
porations. 

During  191 1  the  conimij^sion  had  presented  to  it  2321 
propositions,  as  against  2059  in  1910,  1845  i"  1909  and 
1606  in  1908.  This  makes  a  total  during  the  four  years 
of  the  commission's  existence  of  7831.  In  1911  the  com- 
mission disposed  of  258  applications  of  various  kinds,  314 
formal  complaints,  1593  complaints  which  were  conducted 
by  correspondence  and  seventy-seven  orders  to  show  cause. 
The  total  of  public  hearings  given  was  572,  as  against  554 
for  the  year  1910  and  415  for  the  year  1909.  The  number 
of  days  occupied  by  hearings  was  285,  as  against  196  in 
1910.  These  cases  do  not  take  into  account  several  thousand 
matters  of  correspondence  between  the  public  and  the 
commission. 

Attention  is  called  to  the  very  healthy  growth  in  the 
total  operating  revenue  of  electric  street  railroads  in  the 
Second  District.  In  1907  this  total  was  $19,293,052,  and  in 
191 1  $26,979,399.  The  net  revenues  from  railroad  opera- 
tions during  the  same  period  increased  from  $6,821,197  to 
$10,289,682,  or  50  per  cent.  The  figures  indicate  that  there 
has  been  a  steady  growth  in  the  operating  revenues  of  the 
electric  railroads  for  the  past  five  years.  The  percentage  of 
increase  during  the  last  year  over  the  preceding  one  was 
8  per  cent.  Operating  expenses  increased  4  per  cent  and 
the  net  revenues  from  railroad  operations  for  the  year 
were  15.1  per  cent  greater  than  for  the  preceding  year. 
The  electric  railroads  carried  during  the  year  542,695.000 
passengers. 

For  the  fifty  larger  companies  selling  electricity  exclu- 
sively the  operating  income — that  is,  the  gross  operating 
revenues  less  expenses  and  taxes — for  the  year  ended  Dec. 
31,  1910,  showed  an  increase  of  28.7  per  cent  over  the  pre- 
ceding year.  For  the  thirty-nine  larger  companies  selling 
both  electricity  and  gas  there  was  an  increase  in  the  corre- 
sponding period  of  24.6  per  cent,  while  for  the  fifteen  larger 
companies  which  engaged  in  selling  gas  only  there  was 
an  increase  of  21.7  per  cent.  The  report  indicates  that 
while  the  gas  companies  are  holding  their  own  in  the  matter 
of  revenues  they  are  not  making  the  same  progress  as  the 
electrical  companies. 

The  report  shows  that  among  electric  railroad,  electrical 
and  gas  corporations  117  are  now  paying  dividends,  as 
against  eighty-two  in  i()io  and  aijainst  seventy-three  in 
1909. 

During  the  year  the  commission  authorized  the  issuance 
of  stock,  bonds  and  other  evidences  of  indebtedness  to  the 
amount  of  $162,581,718.52,  as  against  $151,000,000  in  1910, 
$142,000,000  in  1909  and  $92,000,000  in  1908.  The  total 
amount  authorized  is  $566,469,507.86. 

The  report  cites  specific  instances  in  which  the  commis- 
sion found  it  advisable  to  proceed  sunmiarily  against  gas 
and  electrical  corporations  in  matters  urgently  afifecting 
the  security  of  the  public,  non-compliance  with  the  law,  or 
disregard  of  recommendations  informally  made  by  the  com- 
mission   respecting   conditions    which    obviously   should   be 
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corrcclctl.     rrocccdiiigs  of  this  cliaractcr  aiul  in  llic  nature 
of    onlcrs    to    show    cause    were    had    agaiii.sl    twelve    cor 
porations. 

Numerous  nistances  are  staled  of  iu.spectious  of  gas  and 
electrical  distribution  systems  resulting  from  proceetlings 
before  the  connnission  and  of  examinations  made  by  the 
commission  into  the  safety  of  construction  and  operation  of 
gas  and  electric  plants  and  distribution  systems,  and  into 
the  (piality  and  adequacy  of  gas  and  electric  service. 

Attention  is  called  to  the  progress  being  made  as  to  the 
necessity  of  establishing  a  lieat-unil  standard  for  the  meas- 
urement of  gas.  The  inipiiry  in  New  \'ork  State  is  in  the 
hands  of  a  joint  committee  comprising  representatives  of 
the  commission  and  of  the  gas  companies. 

The  system  of  electric  meter  testing  and  inspection  which 
has  been  continued  during  the  year  includes  ( i )  laboratory 
tests  of  various  types  of  electric  meters  to  ascertain  their 
ability  to  maintain  reasonably  close  accuracy  under  usual 
operating  conditions;  (2)  tests  of  electric  meters  on  the 
complaint  of  consumers  and  on  their  premises;  (3)  fre- 
quent tests  of  the  instruments  used  by  corporations  and 
municipalities  in  testing  their  consumers'  meters,  and  (4) 
a  general  supervision  of  the  methods  of  meter  testing  and 
installation  employed  by  the  corporations,  which  includes 
the  filing  of  monthly  meter  reports  showing  the  condition 
of  such  meters  as  were  tested. 

Station-testing  standards  owned  and  in  use  by  the  com- 
panies were  tested  as  follows :  900  rotating  standards,  227 
indicating  wattmeters,  119  voltmeters,  j2  ammeters,  a  total 
of  1318.  Of  this  total,  1291  were  approved  as  accurate,  27 
were  disapproved  and  ordered  readjusted,  and  49  were  re- 
calibrated by  the  inspectors. 

This  year  87,893  consumers'  meters  were  tested  by  the 
companies,  which  is  3317  more  than  were  tested  last  year 
and  9777  more  than  were  tested  in  1909.  A  percentage  of 
fast  meters  to  the  total  of  9.5  per  cent  was  found  in  1909, 
7.4  per  cent  in  1910,  5.6  per  cent  in  191 1.  The  percentage 
of  correct  meters  for  these  years  was  69.9  per  cent,  75.2 
per  cent  and  79.8  per  cent  respectively. 

By  amendment  of  the  law  of  1910  electrical  corporations 
were  prohibited  from  installing  any  meter  the  type  of  which 
shall  not  have  been  approved  by  the  commission.  The  elec- 
trical laboratory  was  further  equipped  for  this  special  work, 
and  tests  have  been  completed  upon  all  types  of  electric 
meters  except  the  several  types  of  induction  meters.  In- 
formation given  by  the  companies  shows  that  there  are 
over  166,000  electric  meters  in  use  in  the  Second  Public 
Service  District,  comprising  thirty  different  types. 

The  commission  calls  attention  to  the  conduct  of 
municipal  lighting  plants  which  are  operated  in  two  cities 
and  forty-eight  villages  of  the  State.  It  is  stated  that  such 
municipal  plants  are,  with  a  few  commendable  exceptions, 
unable  or  unwilling  to  adopt  practices  of  modern  account- 
ing, and  in  many  instances  the  bookkeeping  is  limited  to  a 
record  of  consumers'  accounts  and  a  simple  statement  of 
receipts  and  disbursements  with  little  or  no  attempt  at 
analysis  or  classification.  In  some  cases  the  affairs  of  the 
lighting  plants  are  so  interrelated  to  those  of  water  or  some 
other  departments,  and  the  accounts  of  the  two  departments 
are  so  confused,  that  it  is  impossible  to  determine  the  actual 
results  of  the  operation  of  either  department. 

The  commission  remarks  that  it  is  a  matter  of  supreme 
importance,  when  municipalities  embark  upon  business  en- 
terprises, that  they  should  adopt  businesslike  methods.  The 
citizens  of  many  a  village  are  convinced  that  their  lighting 
service  is  cheap  when  as  a  matter  of  fact  it  is  dear,  because 
the  lack  of  a  proper  accounting  system  fails  to  reveal  the 
actual  conditions.  The  commission  finds  it  is  without  suf- 
ficient force  to  teach  the  elementary  rules  of  accounting  to 
the  administrative  officers  of  these  municipal  lighting 
plants,  but  it  is  making  a  serious  effort  to  accomplish  com- 
plete and  accurate  accounting  in  municipal  as  well  as  in 
privately  managed  business  enterprises,  and  to  show  that 


the  e.xtra  work  and  the  extra  expense  incurred  will  be  more 
than  compensated  for  by  the  greater  knowledge  of  the  busi- 
ness and  the  economies  which  can  be  effected  thereby. 

As  a  result  of  inspection  by  connnission  employees  a  vast 
number  of  defects  in  operating  efl'iciency  aiul  methods,  as 
well  ;i.s  ot  the  e(|uipmriil.  lines  and  apijaratus,  has  been 
foimd  in  telephone  plants.  During  the  year  424  central 
ofiices  serving  372,860  substations  have  been  insi)ected. 

The  commission  says  that  it  should  have  sufTicient  power 
to  a.scertain  its  jurisdiction  and  to  close  the  door  to  those 
evils  which  will  in  time  inevitably  spring  up  from  the  legal 
permission  to  authorize  teleplujne  companies  with  less  than 
$10,000  of  property  which  will  ultimately  acquire  property 
above  the  jurisdictional  point  without  knowledge  or  author- 
ization of  the  connnission. 

Attention  is  akso  called  to  the  tendency  to  consolidation 
among  telei)hone  companies  and  U)  the  a])parent  facts 
that  the  New  York  Telephone  Company  will  sooner  or 
later  absorb  all  of  the  Bell  companies  existing  in  the  State, 
and  that  in  the  western  part  of  the  State  the  Federal  com- 
pany is  assuming  the  same  policy  with  its  subsidiary  and 
affiliated  corporations.  The  Legislature  is  asked  to  take 
measures  to  correct  any  evil  there  may  be  in  this  policy. 

Before  taking  up  some  telephone-rate  cases  the  commis- 
sion is  conducting  a  thorough  examination  into  all  the  ele> 
ments  which  go  to  make  up  such  rates. 

The  conmiission  has  submitted  as  the  estimate  necessary 
to  carry  on  its  operations  during  the  fiscal  year  commencing 
Oct.  I,  1912,  $381,927.50,  which  is  a  trifle  less  than  was 
appropriated  by  the  Legislature  for  the  year  commencing 
Oct.  I.  1911. 

ST.    LOUIS   DECISION   DISTINGUISHES   BETWEEN 
"FIXING"  AND    "REGULATING"    RATES. 


Judge  C.  C.  Allen,  of  St.  Louis,  in  a  decision  handed 
down  on  Feb.  12,  holds  that  the  ordinance  passed  at  the 
instance  of  the  Public  Service  Commission  of  St.  Louis, 
enacting  that  9.5  cents  shall  be  the  maximum  rate  for  elec- 
trical energy  sold  in  that  city,  is  void.  The  city  was  en- 
joined permanently  from  enforcing  the  ordinance.  The  city 
will  appeal  the  case,  however. 

The  main  issue  on  which  the  case  was  decided  in  the 
Circuit  Court  in  favor  of  the  Union  Electric  Light  &  Power 
Company  rested  upon  the  legal  interpretation  of  the  word 
"fixed"  in  the  Cooper  public-service  act  passed  by  the 
Missouri  Legislature  in  1907.  The  ordinance  forming  the 
basis  of  the  suit  was  prepared  after  more  than  a  year's 
study  of  the  situation  by  the  city  authorities  and  the  valua- 
tion of  the  Union  Electric  properties.  It  was  attacked  by 
the  company  on  several  grounds,  but  the  principal  issue 
was  on  the  question  whether  it  harmonized  with  the  word- 
ing of  the  Cooper  act. 

The  law  provides  that  public-utility  corporations  may 
charge  no  more  for  their  utilities  than  "such  rates  as  shall 
be  fixed  from  time  to  time  by  ordinance  by  the  cities  in 
this  State  in  which  such  utilities  are  operated."  Cities  are 
given  authority  to  fix  by  ordinance  the  rates  of  charge  for 
the  services  of  such  utilities,  provided  that  the  rates  are 
reasonable  and  that  they  are  not  changed  oftener  than 
once  every  two  years.  Under  this  law,  by  a  city  ordinance 
approved  April  12,  191 1,  it  was  declared  that  the  maximum 
rate  of  the  Union  Electric  Light  &  Power  Company  of  St. 
Louis  and  of  the  other  electric-service  companies  of  that 
city  should  be  9.5  cents  a  kw-hour. 

In  its  motion  to  have  made  permanent  a  temporary  in- 
junction to  prevent  the  city  from  enforcing  this  ordinance, 
the  electric-service  company's  attorneys  contended  that  the 
ordinance  in  question  did  not  "fix"  the  rates,  but  sought  to 
regulate  them  by  a  maximum  rate,  and  therefore  was  not  in 
strict  compliance  with  the  state  law.  The  attorneys  for  the 
city  insisted  that  this  contention  was  merely  a  legal  quibble 
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and  that  the  spirit  of  the  St.  Louis  ordinance  was  in  har- 
mony -.•.'ith  the  spirit  and  intention  of  the  framers  of  tlic 
Cooper  act.  Judge  Allen  overruled  their  arguments,  how- 
ever, and  upheld  the  contention  of  the  company. 


PRESENT-DAY   JURISDICTION   OF  STATE   BODIES 
OVER  PUBLIC-SERVICE  CORPORATIONS. 

A  very  lucid  discussion  of  the  causes  and  conditions  of 
modern  conmiission  regulation  over  public  utilities  was 
made  before  the  Byllesby  convention  at  Chicago,  Jan.  4,  by 
Mr.  Isaac  Milkewitch,  of  the  law  firm  of  Cummins,  Stearns 
&  Milkewitch,  Chicago. 

To  appreciate  properly  the  present-day  jurisdiction  of 
governmental  bodies  over  public-service  corporations,  said 
the  speaker,  one  must  disabuse  his  mind  of  the  idea  that 
the  government  has  within  late  years  arbitrarily  assumed 
the  function  of  regulating  certain  business.  Public  callings 
are  ancient  institutions  and  the  governmental  function  of 
regulation  was  known  to  antiquity. 

Economic  causes  in  ancient  times  gave  birth  to  public 
callings  and  their  regulation.  Later,  when  these  causes 
ceased  to  operate,  all  business  became  private  and  the  gov- 
ernmental function  of  regulating  practically  ceased.  But 
now,  when  similar  economic  conditions  have  again  arisen, 
the  number  of  public  callings  has  increased  and  the  govern- 
mental function  of  regulation  is  again  revived  and  becomes 
active. 

In  the  early  rude  connnunities  abject  poverty  was  every- 
where. Fortunate  was  that  community  which  contained 
even  one  follower  of  each  of  tiic  necessary  trades,  such  as 
miller,  baker,  blacksmith,  shoemaker,  tailor  and  surgeon. 
Frequently  the  size  and  poverty  of  the  cornmunity  were 
such  that  in  order  to  eke  out  existence  one  person  followed 
two  or  three  trades.  The  surgeon,  for  exatnple,  was  also 
the  barber. 

In  a  comnmnity  where  all  the  inhabitants  barely  made  a 
living  it  was  not  likely  that  the  shoemaker  would  refuse 
service  to  anyone  who  was  able  to  pay  therefor,  nor  was 
it  likely  that  the  prices  charged  would  be  unreasonable.  In 
fact,  the  shoemaker  furnished  shoes  to  the  entire  com- 
munity and  in  turn  received  food  and  clothes,  and  what 
took  place  was  practically  an  exchange  of  products. 

Thence  arose  a  custom,  which  in  time  became  law,  that 
one  holding  himself  out  as  engaged  in  any  particular  in- 
dustry must  furnish  adequate  service  to  all  who  applied 
for  it,  without  discrimination  and  at  reasonable  prices. 
In  the  quaint  legal  language  of  the  time  the  idea  was  en- 
forced that  if  the  only  blacksmith  in  a  community  refused 
service  a  good  horse  would  be  ruined  for  want  of  a  shoe. 
In  the  interest  of  all  the  people,  practically  all  vocations 
were  therefore  considered  public  callings  subject  to  regula- 
tion. The  ideal  of  those  times  was  a  monopoly  regulated 
by  government  so  that  all  the  people  should  receive  fair 
treatment.  Individual  enterprise  and  initiative  were  as 
yet  almost  unborn.  Under  these  conditions  the  people  lived 
and  prospered  for  a  number  of  centuries.  Thereunder  com- 
merce increased  and  craftsmen  nuiltiplicd  until  each  com- 
munity had  many  tailors,  blacksmiths,  etc.  Competition,  per- 
vading every  industry,  rendered  unnecessary  governmental 
regulation  of  any  business  excepting  only  transportation. 
But  the  law  of  inertia  operates  in  society  as  elsewhere,  and 
the  change  in  economic  conditions  was  not  imtnediately  fol- 
lowed by  the  cessation  of  governmental  interference.  The 
government  continued  to  interfere,  doing  more  mischief  as 
the  need  for  interference  became  less,  until  the  people 
feared  and  hated  all  laws  relating  to  trade. 

The  laws  of  a  people  reflect  the  spirit  of  that  people  at 
the  time  of  their  enactment.  It  was  under  this  influence, 
while  smarting  from  the  injustice  of  unwarranted  govern- 
mental  regulations  of  commerce  and  at  a   time  when  the 


existence  of  strong  competition  rendered  governmental 
regulations  harmful,  that  the  constitution  of  this  govern- 
ment and  those  of  most  of  the  states  of  this  Union  were 
framed.  It  is  therefore  but  natural  that  these  constitu- 
tions should  favor  the  policy  of  laissez  {aire,  or  non-inter- 
ference. 

l-Lconomic  conditions  determine  ideals.  By  the  middle 
of  the  nineteenth  century  competition  had  permeated  every 
business,  and  the  policy  of  laissez  faire  becaine  the  ideal. 
Almost  every  business,  no  matter  how  important,  was  con- 
sidered a  private  calling.  Such  sway  had  this  policy  of 
laissez  faire  reached  that  in  the  sixties  it  was  held  that 
a  gas  company  was  a  private  business  and  had  the  right  to 
serve  only  those  whom  it  pleased  and  at  such  prices  as  it 
chose  to  charge. 

The  early  development  of  business  eliminated  the  neces- 
sity for  regulation,  but  a  further  development  again  brought 
around  need  for  governmental  interference.  This  further 
development  was  slightly  different  in  its  nature  from  the 
early  development.  Up  to  about  the  first  quarter  of  the 
nineteenth  century  business  developed,  with  few  excep- 
tions, extensively  but  not  intensively.  This  was  due  to  the 
fact  that  prior  to  that  time  religion  and  war  had  engaged 
the  attention  of  the  men  of  the  highest  executive  and 
organizing  ability.  Trade  generally  was  held  in  contempt 
and  the  majority  of  those  engaged  in  trade  were  men  of 
ordinary  capacities. 

With  the  rnarch  of  civilization  religion  and  war  declined 
and  preferment  in  them  became  slow  and  uncertain,  while 
with  the  increase  of  population  and  inventions  the  rewards 
of  trade  became  princely  and  easy  of  acquisition.  .'\s  a 
result,  after  the  termination  of  the  Napoleonic  wars,  men 
of  keen  intellect  and  vast  abilities  flocked  to  commerce, 
and  then  commenced  an  era  of  intensive  development. 
While  before  business  had  extended  by  increases  in  the 
number  of  establi.shments,  now  the  development  occurred 
by  increases  in  the  volume  of  business  transacted  by  each 
establishment  and  by  the  merging  of  many  small  under- 
takings into  one  large  business. 

The  geniuses  who  now  entered  the  connnercial  field  saw 
but  too  clearly  the  economic  waste  of  competition  and  set 
about  to  eliminate  it;  they  saw  the  great  rewards  in  con- 
centration and  formed  gigantic  corporations  to  secure  them. 

The  pendulum  had  swung  completely  around.  The  eco- 
nomic conditions  existing  in  the  medieval  period  had  re- 
turned in  the  middle  of  the  nineteenth  century.  In  the 
first  competition  was  impossible  because  of  widely  scat- 
tered, small,  impoverished  communities;  in  the  latter  com- 
petition was  virtually  impossible  in  many  industries  be- 
cause of  the  huge  aggregations  of  capital.  With  the  elimi- 
nation of  competition  arose  the  need  for  governmental 
regulation,  but,  again  following  the  law  of  inertia,  govern- 
mental passivity  continued  in  the  middle  of  the  nineteenth 
century  when  activity  was  required.  The  inevitable  hap- 
pened. Those  in  control,  restrained  neither  by  competi- 
tion nor  by  governmental  regulation,  took  advantage  of 
every  opportunity  to  oppress,  and  charged  all  that  the 
traffic  would  bear.  Service  became  wretched  and  prices 
high. 

.\ppeals  to  the  courts  for  relief  from  the  burdens  of 
monopoly  became  frequent,  but  relief  was  seldom  granted. 
Lawyers  and  judges,  hypnotized  by  the  wonderful  achieve- 
ments under  the  policy  of  non-interference,  oblivious  to  the 
economic  changes  that  had  taken  place,  forgot  the  great 
conmion-law  principle  that,  in  the  absence  of  competition, 
the  law  ought  to  protect  the  many  by  compelling  the  few 
to  furnish  adequate  service  at  reasonable  prices,  or,  if  they 
remembered  the  principle,  thought  that  it  had  been  abro- 
gated by  later  constitutional  and  statutory  enactments. 

The  first  step  in  the  direction  of  utility  regulation  was 
taken  by  the  courts  through  a  misconception.  The  doctrine 
was  formulated  that  a  calling  monopolistic  in  its  nature 
because  of  franchises  obtained  from  the  government  ought 
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to  be  subject  to  regulation  by  the  government.  The  con- 
clusion was  correct.  The  reasoning  was  wrong.  The 
conunon-law  principle  was  that  all  industries  of  a  monopo- 
listic nature  are  subject  to  regulation.  Under  the  theory 
that  when  an  industry  has  become  a  virtual  monopoly  and 
deals  with  a  commodity  involving  the  comfort  and  happi- 
ness of  a  large  number  of  people  it  should  be  considered  a 
public  calling  subject  to  regulation,  the  right  to  regulate  is 
iltogcther  indcpeuilcnt  of  franchise  rights. 

The  State  of  Illinois  was  the  first  to  reaffirm  the  prin- 
ciple that  the  right  to  regulate  an  industry  docs  not  depend 
.>n  any  use  by  it  of  a  franchise.  This  right  to  regulate  is 
not  only  independent  of  franchises  but  it  is  superior  to 
them. 

The  relief  obtained  through  the  doctrines  thus  enunciated 
was  not  sufficient  to  stem  the  tide  of  complaints  against 
the  evils  of  monopoly,  and  men  ignorant  of  history  and 
blind  to  hidden  forces,  remembering  only  that  business  had 
nourished  under  the  free  competition  of  the  early  part  of 
the  nineteenth  century,  clamored,  not  for  the  most  efficient 
cure  of  the  evils  of  monopoly,  but  for  a  return  of  the  old 
competitive  conditions,  deeming  this  the  universal  remedy. 
Others  who  saw  that  certain  lines  of  industry  could  not 
be  carried  on  under  competitive  conditions  advocated  gov- 
ernment ownership. 

The  movement  for  a  return  of  the  old  competitive  condi- 
tions has,  however,  in  late  years,  attained  an  alarming 
strength.  The  Sherman  act,  the  numerous  state  statutes 
against  combinations  in  restraint  of  competition,  the  recent 
prosecutions  under  these  statutes,  and  the  encouragement 
everywhere  given  to  competing  public  utilities,  illustrate 
the  strength  of  the  movement  to  restore  the  old  competitive 
conditions. 

Instead  of  dissolving  well-organized  industrial  giants, 
they  should  be  regulated.  In  the  opinion  of  the  speaker, 
the  men  of  stupendous  organizing  ability  should  be  en- 
couraged to  build  higher  and  higher,  to  make  one  corpora- 
tion grow  where  two  grew  before,  but  to  have  that  one 
corporation  do  the  work  of  the  two  more  effectively  and 
more  economically. 

There  are  those  who  have  added  fuel  to  the  rage  against 
corporations  by  resisting  regulation,  by  constantly  crying 
that  regulation  is  a  denial  of  their  sacred  constitutional 
right  to  freedom  of  contract  and  the  pursuit  of  happiness. 

It  is  true  that  the  right  of  each  individual  to  life,  liberty 
and  the  pursuit  of  happiness  is  sacred,  but  still  more  sacred 
is  the  same  right  of  all  the  people  to  tlieir  lives,  liberties 
and  happiness,  and  it  is  to  preserve  this  latter  and  more 
sacred  right  of  all  the  people  that  governmental  regulation 
becomes  necessary  whenever  competition  fails  to  procure 
adequate  service  at  reasonable  prices  without  discrimina- 
tion. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


NEW  JERSEY   COMMISSION. 

A  number  of  decisions  of  the  New  Jersey  Board  of 
Public  Utility  Commissioners  have  been  recently  issued  in 
printed  form.  One  of  these,  under  date  of  Jan.  26,  gives 
decisions  in  the  matter  of  two  telephone  companies  which 
petitioned  for  authority  to  issue  securities.  In  both  cases 
the  petitions  were  dismissed.  In  the  opinion  it  was  stated 
that  before  approval  of  interest-bearing  securities  will  be 
given  there  must  be  reasonably  good  warrant  that  the  stipu- 
lated interest  payments  can  be  regularly  met,  and  that  it 
will  not  suffice  that  the  eventual  payment  of  the  principal, 
or  even  the  eventual  payment  of  principal  and  overdue 
interest,  is  secured.  The  board  in  its  opinion  laid  down  the 
principle  that  unified  and  exclusive  control  and  operation 
of  telephones  within  a  given  area  was  preferable  to  a  com- 
peting telephone  system,  with  its  inevitable  disadvantages 
of  divided  service  and  duplicated  costs;  nevertheless,  as  be- 


tween n\al  interests  striving  to  operate  the  same  telephone 
pr()])crlies,  the  hoard  must  maintain  nn  attitude  of  comploti 
neutrality  and  im|)artiality. 

The  coMuin'ssion  has  issued  two  memoranda  relating,  um 
III  tlu'  minimum  monthly  charge  for  electric-lighting  service 
ami  the  other  to  the  minimum  charge  for  electric-motor 
service.  The  memoranda  contain  a  discussion  of  the  prin- 
ciples of  rates  and  conclude  with  the  decision  that  the  ex 
action  of  the  mininnim  charge  is  a  reasonable  rule;  that  a 
monthly  charge  is  really  more  equitable  than  an  annual 
mininnmi  charge;  that  a  charge  of  $1  per  month  per  instal- 
lation is  just  and  reasonable,  but  that  a  rate  of  $1  per  meter 
is  excessive  where  more  than  one  meter  is  installed,  though 
a  minimum  charge  of  50  cents  per  month  per  meter  is  not 
unreasonable  for  each  additional  meter;  that  where  a  cus 
tomcr  requests  the  service  to  be  discontinued  for  a  period 
of  one  month  or  more  the  minimum  charge  should  be 
waived  during  that  period;  that  where  a  customer  recpiires 
service  for  a  limited  period  only  a  reasonable  charge  may 
be  made  for  the  work  of  connecting  and  disconnecting  the 
service  at  the  beginning  and  end  of  the  period;  that  rules 
and  regulations  concerning  service  and  all  information  in 
regard  to  rates  and  rate  schedules  should  be  available  to 
the  present  or  prospective  customer,  and  that  the  minimum 
charge  is  part  of  a  rate  schedule. 

In  the  matter  of  motor  service  the  board  decided  that  the 
exaction  by  a  company  of  a  charge  at  the  rate  of  50  cents 
per  hp  per  month  is  not  excessive  or  unreasonable,  and  that 
a  minimum  charge  in  connection  with  electric-motor  serv- 
ice of  $1  per  month  is  likewise  not  excessive  or  un- 
reasonable. 

Two  earlier  decisions  related  to  the  reasonableness  of 
rates  charged  by  gas-light  companies  for  gas.  In  both  case? 
an  analysis  in  detail  is  given  of  costs.  In  the  case  of  the 
Lambertville  Gas  Light  Company  it  is  shown  that,  while 
the  capital  stock  is  $30,000,  the  property  is  now  worth  ap- 
proximately $75,000.  Assuming  the  property  is  to  be  kept 
up  to  a  value  of  70  per  cent  of  the  cost  of  reproduction, 
the  proper  capital  stock  which  ought  to  be  outstanding 
against  the  property,  and  upon  which  the  property  should 
be  entitled  to  earn  for  dividend  purposes,  would  be  $54,500. 
The  balance,  or  $20,500,  properly  belongs  to  the  deprecia- 
tion fund,  and  upon  that  also  the  company  would  be  enti- 
tled to  earn,  but  such  earnings,  if  received,  should  not  be 
paid  out  in  dividends  but  added  to  the  depreciation  fund. 
The  conclusion  is  this  case  is  that,  as  the  company  has 
been  paying  only  4  per  cent  dividends  on  its  capital  stock, 
which  is  very  much  less  than  the  value  of  the  property,  no 
change  should  be  ordered  in  the  price  of  gas  based  on  the 
present  operating  conditions. 

In  the  case  of  the  Salem  Gas  Light  Company,  an  analysis 
of  the  accounts  show  that  prior  to  1906  the  stockholders 
had  received,  either  in  cash  or  in  new  stock,  an  amount 
which  averaged  a  fair  return  on  the  original  investment, 
and  hence  in  the  last  five  years  were  entitled  to  no  more 
than  a  fair  return  on  the  existing  investment,  as  deficiencies 
in  earnings  in  prior  years  had  been  fully  made  up.  During 
the  last  five  years  the  average  profit  per  1,000  cu.  ft.  of  gas 
sold  was  45  cents,  from  which  the  company  was  enabled  to 
pay  10  per  cent  dividends  during  the  last  two  years  and 
put  aside  a  surplus  amounting  to  2.65  per  cent.  The  cost 
to  reproduce  the  property  is  approximately  $98,000,  and  an 
allowance  of  $29,400  should  be  carried  on  the  books  as  a 
depreciation  reserve.  Extensions,  however,  from  the  in- 
come have  been  made  .to  the  value  of  $24,000.  The  final 
conclusion  is  that  the  company  is  reasonably  entitled  to  a 
return  upon  the  cost  of  plant  and  working  capital,  amount- 
ing to  a  total  of  $102,614,  but  before  dividends  are  declared 
an  amount  equal  to  5  per  cent  upon  the  depreciation  fund 
invested  in  extension  of  plant  must  also  be  set  aside  from 
the  net  earnings  to  the  credit  of  the  reserve.  An  order  was 
issued  that  the  price  of  gas  should  be  reduced  from  $t.6o 
to  $1.55,  the  present  system  of  discounts  to  remain. 
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OHIO    COMMISSION. 

The  Cincinnati  &  .Suburban  Bell  TelephoMe  Lunipany  has 
requested  the  Public  Service  Commission  to  allow  until 
March  7  to  file  a  written  answer  to  the  application  made 
by  the  Hamilton  Home  Telephone  Company  some  time  ago 
for  right  of  long-distance  service  into  Cincinnati  over  its 
lines.  The  commission  has  granted  the  request  and  set 
March  18  as  the  date  of  the  formal  hearing.  The  com- 
mission iias  received  a  petition  from  the  Hamilton  I'.oard  of 
Trade  and  another  from  several  thousand  Hamilton  citizens 
asking  that  the  independent  lines  be  allowed  to  connect  with 
the  Hell  system  at  Cincinnati.  Tiie  connuission  will  take 
these  petitions  into  consideration. 

The  particular  clause  applying  to  the  case  is  found  in 
Section  66  of  the  law  and  provides  that  the  commission  may 
order  physical  connection  between  the  hnes  of  two  com- 
panies in  order  to  secure  communication  with  any  point 
"which  cannot  be  reached  (jr  conmumicated  with  by  the 
lines  of  either  company."  It  is  argued  that  the  Legislature 
intended  that  if  either  of  two  companies  were  connected 
with  a  certain  point  and  the  other  were  not,  the  company 
which  had  no  such  connection  should  have  it  over  the  lines 
of  the  other  company.  It  is  reported  that  attorneys  for  the 
Bell  company  will  construe  the  law  as  meaning  that  the 
commission  has  no  authority  over  the  situation  at  Hamiiton. 
and  that  where  two  or  more  companies  are  operating  in  a 
town  and  one  of  them  has  connection  with  a  certain  city, 
the  commission  has  no  authority  to  order  physical  connec- 
tion with  the  other  company.  This  can  be  done,  under  the 
law,  only  when  neither  of  them  reaches  the  desired  point, 
it  is  asserted. 

H  the  commission  rules  against  the  Bell  company,  it  is 
said  that  an  injunction  will  be  sought  and  the  case  will  be 
carried  to  the  Supreme  Court  for  a  final  interpretation  of 
the  law.  The  attorneys  allege  that  the  Bell  company  is  not 
violating  any  trust  feature  of  the  law  nor  is  it  discrimi- 
nating against  anyone,  as  the  citizens  of  Hamilton  are  at 
liberty  to  subscribe  for  its  service  and  use  its  connections 
with  the  Cincinnati  system. 

NEW    YORK    COMMISSION. 

On  Feb.  20  the  Public  Service  C"onunission  granted 
authority  to  the  Adirondack  Electric  Power  Corporation, 
which  has  taken  over  various  electric  companies  generating 
energy  on  the  upper  Hudson  River,  to  issue  $9,500,000  in 
capital  stock,  $2,500,000  in  preferred  stock  and  $5,000,000 
in  fifty-year  5  per  cent  gold  bonds.  In  rendering  its  de- 
cision the  commission  called  attention  to  the  fact  that  it 
authorized  the  capitalization  proposed  by  the  plan  of  re- 
organization, without  reference  to  the  value  of  the  proper- 
ties to  be  taken  over  by  the  new  corporation,  solely  because 
the  law  compels  it  to  make  such  decision.  The  law  referred 
to  is  the  ruling  of  the  Court  of  Appeals  in  the  Third  Avenue 
(New  York)  Railway  case,  according  to  which  the  super- 
vision of  the  commission  over  reorganization  is  limited  to 
determining  that  the  securities  of  the  reorganized  corpora- 
tion are  not  in  excess  of  the  valid  outstanding  securities  of 
its  predecessor. 

The  new  corporation  is  a  reorganization  of  the  Hudson 
River  Water  Power  Company,  Hudson  River  Power  Trans- 
mission Company,  Saratoga  Gas,  F^lectric  Light  &  Power 
Company,  Hudson  River  Electric  Company,  Pludson  River 
Electric  Power  Company,  Madison  County  Gas  &  Electric 
Company  and  Empire  State  Power  Company. 

Hearings  were  continued  on  Feb.  19  before  Commissioner 
Maltbie,  of  the  First  District,  on  the  complaint  of  certain 
organizations  of  stationary  engineers  in  New  York  City 
that  discriminatory  rates  are  given  by  the  New  York  Edi- 
son Company  to  large  users  of  energy.  Progress  is  being 
made  very  slowly  by  the  complainants  in  presenting  their 
case.  Nothing  of  moment  transpired  at  the  hearing  on 
Feb.  19.  The  general  inspector  and  general  agent  of  the 
company   was   asked   a   long  series   of  questions   upon   the 


methods  of  the  company  in  soliciting  business,  none  of 
which,  it  was  contended  by  the  counsel  for  the  Edison  com- 
pany, was  pertinent  to  the  inquiry.  The  next  hearing  is 
scheduled   for   Feb.  29. 

MAKYI.AXD  COM. MISSION. 

Messrs.  W.  Cabell  Bruce,  general  counsel,  Louis  M 
Duvall,  secretary,  and  Charles  K.  Phelps,  consulting  engi 
neer  to  the  commission,  appeared  before  the  House  corpora 
tions  committee  of  the  State  Legislature  last  week  and  made 
statements  as  to  the  work  of  the  commission.  Mr.  Duvall 
presented  a  statement  referring  particularly  to  the  commis- 
sion's investigations  of  the  United  Railways,  Consolidated 
IClectric  Company  and  Chesapeake  &  Potomac  Telephone 
Company.  Mr.  Duvall  said  that  during  the  first  year,  from 
May,  1910,  to  May,  191 1,  the  co.st  of  maintenance  of  the 
conmiission  had  been  $47,000,  and  $28,000  of  the  $75,000 
appropriated  had  been  returned  to  the  State  treasury..  He 
estimated  that  for  the  year  ending  May,  1912,  the  expenses 
of  the  commission  will  aggregate  between  $58,000  and 
$60,000.  Mr.  Key,  of  Baltimore,  said  that  he  had  repre- 
sented a  prospective  competing  Baltimore  concern  and  was 
informed  from  a  corporation  source  that  there  was  no 
chance  to  get  in  with  the  new  company,  and  he  had  found 
it  so.  Mr.  Key  wanted  to  know  why  the  commission  had 
hired  expert  engineers  outside  of  Baltimore  when  they 
could  be  had  at  home,  and  was  informed  by  Mr.  Bruce  that 
the  commission  desired  to  secure  the  services  of  the  best 
engineers  to  check  up  the  engineers  of  the  telephone  com- 
pany, and  it  believed  that  it  had  done  so.  A  general  dis- 
cussion as  to  telephone  rates  ensued  owing  to  the  change 
in  the  schedule  to  take  effect  on  May  i ;  also  about  electric- 
light  rates,  meters,  reading,  etc.  The  corporations  com- 
mittee took  no  action  on  the  matter. 


Current  News  and  Notes. 

State  Monopoly  of  Electric  Service  in  Uruguay. — 
The  Congress  of  Uruguay  has  under  consideration  a  mes- 
sage from  the  President  which  proposes  to  confer  upon 
the  state  the  exclusive  right  to  generate  and  distribute 
electric  energy  in  the  republic. 

*  *     * 

College  Electrical  Show. — The  electrical  section  of 
the  senior  class  at  the  Georgia  School  of  Technology  in 
Atlanta  gave  the  second  annual  electrical  show  in  the 
electrical  building  on  Feb.  9.  Each  one  of  the  twenty-eight 
men  in  the  section  had  an  exhibit  to  prepare  and  explain. 
IClectrical  cooking  and  welding,  X-ray  apparatus,  cooking 
on  ice  and  other  experiments  with  induction  apparatus 
proved  attractive  to  everyone.  The  attendance  at  each  of 
these  shows  taxed  the  capacity  of  the  building.  The  pro- 
ceeds of  the  first  show  were  used  for  the  erection  of  two 
handsome  electric-light  standards  at  the  entrance  to  the 
electrical  building,  and  the  profits  this  year  will  be  used 
for  some  similar  purpose. 

*  *     * 

Meeting  of  New  York  Companies'  Section,  N.  E.  L.  A. 
— The  speaker  at  the  regular  monthly  meeting  of  the  New 
^'ork  Companies'  Section  of  the  National  Electric  Light 
Association  in  New  York  City  Feb.  19  was  President  J. 
Gilchrist,  of  the  N.  E.  L.  A.,  who  spoke  on  the  National 
Electric  Light  Association,  particularly  with  reference  to 
its  scope  and  organization,  explaining  the  significance  of 
the  various  committees,  the  different  classes  of  members, 
their  relations  toward  each  other  and  toward  the  organiza- 
tion as  a  whole.  It  was  purposed  to  have  a  discussion  on 
the  general  topic  of  the  relation  of  the  employee  to  the 
employer  and  to  the  public  following  Mr.  Gilchrist's  ad- 
dress, but  time  did  not  permit. 
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eoNVKN HON  OK  Amkhuan  Mikctku  Railway  Assoha 
HON. —  The  i<)i_'  coiivintiun  of  the  American  Electric  Rail- 
way Association  and  its  alViIiati-d  associations  will  be  held 
at  thicajjo.  Oct.  711.  Tlu-  cxhihits  will  be  located  in  tiu- 
Dexter  Pavilion,  coimr  I'orty-thiril  and  Ilalstcd  .Streets, 
and  tho  inoftiii^  halls  will  be  close  to  the  pavilion. 
«     41     41 

Meeti.ni;  ok  I'.i.KiTKic  Vehicle  Association  ok  America. 
— At  the  next  rcgnlar  meeting  of  the  l''Icctric  Vehicle  Asso- 
ciation of  America,  which  will  be  held  in  the  Engineering 
.Societies  Hnilding,  New  York  City,  Eeb.  27,  Mr.  Alexander 
Ihurchward  will  present  number  two  of  his  scries  of  papers 
on  the  subject  ".Standanlization  of  the  Electric  Vehicle," 
the  present  paper  dealing  with  speeds.  The  stereopticou 
will   he  useil  \o  illustrate  the  lecture. 


TEiEtiKAi'iiERs'  Union  Wants  Government  Owneksiiii'. 
— .\ccording  to  the  newspapers,  Chicago  Local  No.  i  of  the 
C"onunercial  Telegraphers'  Union  of  America  has  adopted 
resolutions  demanding  government  ownership  of  telegraph 
and  telephone  lines  in  the  United  States.  The  resolutions 
assert  that  "private  ownership  and  exploitation  of  the  tele- 
graph aiul  telephone  in  the  United  States  have  resulted  in 
inadequate  facilities,  high  rates,  slow,  inaccurate  and  dis- 
criminatory service,  and  most  merciless  sweating  of 
employees.'' 

*  *     * 

Armour  Branch,  A.  I.  E.  E. — "The  lingiueering  Ap- 
plication of  Storage  Batteries"  was  the  subject  discussed 
by  Mr.  P.  G.  Downton,  of  the  Electric  Storage  Battery 
Company,  before  an  evening  meeting  of  the  Armour  In- 
stitute of  Technology  Branch,  American  Institute  of  Elec- 
trical Engineers,  Chicago,  Feb.  14.  A  general  review  of 
the  possibilities  in  the  use  of  batteries  in  railway  and  cen- 
tral-station work  was  presented  by  the  speaker,  who 
described  the  use  of  line  batteries,  regulating  batteries  and 
substation  batteries. 

*  *     * 

Rejuvenation  of  Sons  of  Jove  in  Pittsburgh. — A  re- 
juvenation of  the  Sons  of  Jove  was  held  at  the  Fort  Pitt 
Hotel,  Pittsburgh,  Pa.,  Feb.  23,  and  a  large  number  oi 
members  were  initiated.  Plans  were  also  discussed  for  the 
national  convention  of  the  "Sons  of  Jove,"  at  which  over 
6000  members  are  expected  to  be  in  attendance.  The  con- 
vention was  secured  for  Pittsburgh  through  the  efforts  of 
the  Pittsburgh  Industrial  Development  Commission  and  Mr. 
Henry  Harris,  who  made  a  successful  bid  at  the  last  con- 
vention held  in  Denver  last  October.  The  convention  this 
year  will  be  held  in  Pittsburgh  the  week  of  Oct.  15. 

*  *     * 

Central  Stations  Busy  Thawing  Out  Frozen  Water 
Pipes. — During  the  severe  cold  weather  of  the  last  few 
weeks  the  central-station  companies  throughout  the  Wyom- 
ing Valley,  Pennsylvania,  notably  at  Wilkes-Barre, 
Plymouth,  Kingston  and  other  points,  have  been  very  busy 
thawing  out  frozen  water  pipes  in  their  respective  localities. 
It  has  been  demonstrated  there,  as  well  as  elsewhere,  that 
after  slight  thaws  the  number  of  pipes  frozen  is  consider- 
ably increased,  due  to  the  melting  of  the  snow  and  its  re- 
freezing  thereafter,  causing  the  frost  to  get  deeper  into  the 
ground.  At  Rochester,  N.  Y.,  the  company  has  six  gangs 
at  work  thawing  out  pipes  under  the  direction  of  the  City 
Water  Department. 

Meeting  of  the  Philadelphia  Section  of  the  I.  E.  S. 
— The  regular  monthly  meeting  of  the  Philadelphia  Section 
of  the  Illuminating  Engineering  Society  was  held  on 
Feb.  16.  Prof.  A.  J.  Rowland  gave  the  second  of  his  series 
of  five  talks  to  be  delivered  before  the  section,  his  topic  on 
Friday  being  "Candle-Power."  The  paper  of  the  evening, 
"The    Physics    of    Light,"    was    presented    by    Dr.    G.    A. 


Iloadley.     of     Swathmore    College.      Dr.    Hoadley    sup|)U 
mented  his  paper  by  lantern  illustrations  and  jjractical  dein 
oust  rations.    A  committee  of  five  members  was  appointed  by 
ihc  chairman  to  consider  i)lans  for  suggestions  to  and  con 
ference  with  the  conuniltee  on  nomenclature  and  standards 
of  the  Illuminating  I'.ngineering  Society,  with  reference  to 
standard  .symbols   for  electric  wiring  and  gas  piping.     The 
usual  dinner,  at   which   sixty-three   were  present,  precedcfl 
the  meeting. 

^f     *     * 

.  Colorado  Electric  Clum. — A[  a  meeting  of  the  Colorado 
IClectric  Club  on  I'cb.  8  the  entertainment  anfl  organizations 
connniltees  were  instructed  to  enlist  the  co-o])eration  of  the 
Denver  Chamber  of  Commerce  in  securing  the  routing  of 
the  N.  E.  L.  A.  special  convention  train  by  way  of  Denver 
and  entertaining  the  1500  members  and  guests  during  a 
brief  stop-over  in  Denver.  On  Feb.  i,  at  a  meeting  pre- 
sided over  by  Chairman  W.  J.  Canada,  Mr.  J.  W.  Kelley, 
assistant  general  attorney  of  the  Denver  &  Rio  Grande  Rail- 
road, stated  that  Denver  is  the  largest  manufacturing  city 
in  the  West,  except  San  Francisco,  having  a  factory  pay- 
roll of  $1,000,000  per  month.  One  person  of  each  thirteen 
population  is  employed  in  a  factory.  This  condition  he 
attributed  to  the  exceptional  facilities  of  Denver,  in  the 
midst  of  coal  fields  and  water-powers,  as  a  producing  and 
distributing  point. 

*  *     * 

New  York  Jovian  Luncheon. — The  regular  semi- 
monthly luncheon  of  the  Sons  of  Jove  of  New  York  was 
held  on  Feb.  21  at  Kalil's  Restaurant.  The  speaker  was 
Mr.  H.  L.  Doherty,  whose  subject  was  "The  Wage  Earner 
as  an  Investment."  There  is  probably  no  other  man  in  the 
electrical  industry  who  understands  and  is  able  to  discuss 
this  important  subject  better  than  Mr.  Doherty,  and  the 
information  which  he  imparted,  with  the  help  of  charts 
specially  prepared  for  the  occasion,  proved  most  interesting. 
Announcement  was  made  at  this  luncheon  that  at  a  meeting 
of  the  Jovian  Congress  recently  held  Mr.  Robert  L.  Jaynes, 
Tenth  Jupiter,  had  conferred  honorary  membership  upon 
Mr.  T.  Commerford  Martin,  secretary  of  the  National  Elec- 
tric Light  Association.  The  election  of  Mr.  Martin  had  the 
unanimous  approval  of  the  Past-Jupiters'  Association  and 
was  enthusiastically  received  by  members  present. 

*  *     * 

Electric  Show  at  Connellsville,  Pa. — The  West  Penn 
Electric  Company  is  conducting  an  electric  show  in  a  store 
next  to  the  post  office  at  Connellsville,  Pa.,  from  Feb.  22  to 
March  2.  The  company  has  erected  eighteen  booths,  all  of 
which  are  painted  white  and  most  of  which  are  occupied 
by  local  contractors  and  large  Pittsburgh  jobbers.  The 
Westinghouse  Electric  &  Manufacturing  Company  has  a 
heating  and  lighting  display,  and  exhibits  are  also  made  by 
the  Holophane  Company,  the  Macbeth-Evans  Glass  Com- 
pany and  the  Federal  Sign  System.  The  West  Penn  Elec- 
tric Company  also  has  a  number  of  booths  fitted  up  for 
demonstration  purposes.  The  company  has  fathered  the 
expense  of  the  entire  undertaking  and  has  stretched  across 
the  street  outside  the  building  a  temporary  electric  sign 
22  ft.  by  6  ft.,  reading  "Electric  Show."  For  a  distance 
of  two  blocks  streamers  of  4-cp  lamps  are  run  in  zigzag 
fashion  from  pole  to  pole  on  the  main  street.  The  com- 
pany is  advertising  in  the  local  papers  and  on  the  trolley 
cars  and  in  addition  is  distributing  blotters  in  all  of  the 
suburban  towns  and  extending  special  invitations  to  in  ■ 
ladies.  Although  Connellsville  has  a  population  of  approxi- 
mately only  14,000,  the  company  expects  to  have  at  least 
5000  visitors  at  the  show.  It  is  offering  to  non-consumers 
whose  houses  are  not  wired  a  free  electric  iron,  provided 
the  houses  are  wired  and  connected  to  the  company's  cir- 
cuits by  the  first  of  May.  If  customers  prefer  a  flat  rate, 
the  company  will  present  four  20-cp  tungsten  lamps  free 
of  charge. 
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Reduced  Rates  in  Virginia,  Minn. — The  Virginia  Klec- 
tric  Power  &  Water  Company,  of  Virginia,  Minn.,  has  made 
a  reduction  to  small  consumers  amounting  to  about  12  per 
cent.  This  is  the  third  reduction  made  by  the  company 
within  three  years.  In  the  city  of  Virginia  there  is  a  grad- 
uated rate  schedule,  the  maxinumi  rate  for  the  first  20  kw- 
hr.  per  montli  being  10.8  cents. 

*  *     * 

Proposed  Public-Utility  Regulation  in  Indiana. — A 
law  providing  for  the  regulation  of  public  utilities  is  being 
considered  in  Indiana.  Governor  Marshall  of  that  State 
says  that  the  study  of  the  public-utilities  laws  in  other 
States  has  convinced  him  that  instead  of  organizing  a  new 
commission  Indiana  should  increase  the  powers  of  the 
State  Railroad  Commission  to  include  other  public  utilities. 

Local  Company  in  Jacksonville,  III. — The  Jackson- 
ville Gas  &  Electric  Company,  of  Jacksonville,  111.,  was  in- 
corporated on  Feb.  13.     The  incorporators  are  Messrs.  II. 

E.  Chubbuck,  E.  W.  Fowler  and  F.  C.  Buffe.  The  Jackson- 
ville Railway  &  Light  Company  has  been  operated  as  a 
part  of  the  Illinois  Traction  System,  and  it  is  probable  that 
the  new  company  has  been  organized  as  an  Illinois  corpora- 
tion to  take  over  the  local  property. 

*  *     * 

Electric  Club  of  Kansas  City. — The  first  meeting  of 
the  seventy-five  members  of  the  new  Electric  Club  of 
Kansas  City,  Mo.,  was  held  on  Friday  evening,  Feb.  9,  at 
the  Kansas  City  University  Club,  Eleventh  and  Baltimore 
Streets.  Following  the  dinner  Mr.  A.  A.  Gray,  president 
of  the  Electric  Club  of  Chicago;  Mr.  F.  Laurant  Godinez, 
of  New  York,  and  other  speakers  were  introduced  by  Mr. 

F.  M.  Bernardin,  president  of  the  Electric  Club  of  Kansas 
City. 

"Nickel-First"  Telephone  Service. —  In  the  controversy 
over  "nickel-first"  versus  "nickel-last"  telephone  service 
which  has  been  raging  in  Chicago  the  Chicago  Telephone 
Company  prints  a  five-column  advertisement  in  the  Chicago 
newspapers  stating  the  advantages  of  the  former  system. 
It  is  said  that  the  superior  efficiency  of  '"nickel-first"  service 
is  recognized  everywhere.  The  interesting  statement  is 
made  that  the  company's  engineers  and  consulting  experts 
have  invented  a  device  which  will  enable  the  subscriber  to 
get  in  communication  with  the  operator,  in  case  of  emer- 
gency, without  the  use  of  a  nickel  or  slug.  The  subscriber 
pushes  a  button  which  actuates  a  flashing  signal  in  front  of 
the  operator.  The  latter  recognizes  this  signal  as  a  call  for 
police,  a  fire  call  or  as  some  other  emergency. 

*  *     * 

Cost  ok  Iu.ectric  Street  Lighting  in  Chicago. — Mr. 
Hans  Schaedlich,  electrical  engineer  for  the  Department 
of  Flectricity  of  the  city  of  Chicago,  addressed  the  Chicago 
Real  Estate  Board  Feb.  8  on  the  subject  of  the  citys  street 
lighting.  In  1887,  h^  said,  400  miles  of  Chicago  streets 
were  illuminated  at  a  cost  of  85.6  cents  per  cp-year.  In 
191 1,  1200  miles  were  lighted  at  16.25  cents  per  cp-year. 
With  the  addition  of  the  10,000  lamps  now  being  installed, 
a  large  proportion  being  flaming  arcs,  1700  miles  of  streets 
will  be  lighted,  the  operation  of  the  new  illuminants  cost- 
ing but  1.35  cents  per  cp-year.  The  initial  replacement 
includes  5500  direct-current  inclosed-arc  lamps,  the  alter- 
nating-current circuits  being  provided  with  the  new  lamps 
later.  The  possible  20,000  additional  lamps  now  under  dis- 
cussion for  Chicago  will  bring  the  total  up  to  2850  miles  of 
illuminated  streets.  Berlin,  Germany,  has  been  heralded 
as  one  of  the  best  lighted  of  cities,  but  in  comparison  with 
Chicago  investigation  shows  that  only  17  miles  of  its 
streets  are  lighted  on  the  scale  that  has  attracted  so  much 
attention,  while  but  200   miles   are   lighted   by   gas.     In   a 


city  where  the  density  of  population  is  as  high  as  in  Berlin 
the  small  street  mileage  makes  high  illumination  possible 
without  making  the  per  capita  cost  excessive.  Even  should 
all  of  the  suggested  30,000  new  lamps  be  installed  in 
Chicago,  200  miles  of  streets  will  remain  to  be  lighted  by 
some  other  means,  perhaps  by  high-pressure  gas  lamps 
ranging  from  1500  c])  to  4000  cp  each. 
*  *  * 
Teleimiom-;  Kate  KEGin.ATiON. — Mr.  i-"rank  h'.  I'owle  was 
the  speaker  at  the  meeting  of  the  Electric  Club  of  Chicago 
on  I'^b.  15.  His  subject  was  "Telephone  Rate  Regulation" 
and  he  sketched  the  history  of  rate  regulation  and  ex- 
plained the  cost-of-service  theory  and  the  value-of-service 
theory.  Rapidly  but  thoroughly  Mr.  h'owle  analyzed  the 
method  of  determining  the  fixed  and  variable  expenses  in 
telephone  service  and  pointed  out  that  it  might  be  possible 
in  arranging  equitable  telephone  rates  to  establish  a  mini- 
mum service  charge,  to  which  a  measured-rate  charge  of 
possibly  I  cent  for  each  outgoing  call  might  be  added. 
Telephone  rates,  the  speaker  said,  have  not  been  investi- 
gated as  much  as  electric-service  rates.  In  relation  to  the 
local  situation  in  Chicago,  Mr.  Fowle  mentioned  the  number 
of  rate  investigations  that  have  been  made  of  various  utili- 
ties and  said  that  no  doubt  there  had  been  a  waste  of  public 
money  in  handling  the  rate  situation.  City  officials  need 
the  advice  of  competent  experts,  but  once  they  have  re- 
tained an  expert  they  should  repose  confidence  in  his  hon- 
esty and  good  judgment.  In  closing  the  speaker  advocated 
the  state  regulation  of  public  utilities  by  commissions.  Mr. 
M.  W.  Zabel  and  others  took  part  in  a  brief  discussion. 

Electrolysis. — Prof.  Albert  F.  Ganz,  of  the  Stevens 
Institute  of  Technology,  Hoboken,  N.  J.,  addressed  the 
Luncheon  Club  branch  of  the  New  England  Section, 
N.  E.  L.  A.,  at  the  regular  weekly  gathering  at  Boston  on 
Feb.  9,  his  subject  being  "Electrolysis."  Mr.  I.  E.  Moultrop, 
of  the  Boston  Edison  Company,  presided  and  about  300 
electrical  men  were  in  attendance.  Professor  Ganz  said 
that  electrolytic  corrosion  where  current  leaves  pipes  will 
destroy  20  lb.  of  iron  or  60  lb.  of  lead  in  one  year  for  every 
ampere  of  flow.  Bonding  pipes  to  negative  return  circuits 
does  not  furnish  adequate  protection  to  water  and  gas  piping 
systems,  because  these  do  not  form  continuous  metallic  net- 
works from  the  conducting  standpoint.  Most  electrolytic 
troubles  are  due  to  defective  rail  bonding,  to  ground  con- 
nections from  the  negative  terminal  of  the  generator  or  to 
lack  of  adequate  return  feeders.  Stray  currents  can  be 
greatly  reduced  by  removing  all  ground  connections  from 
the  negative  generator  terminals  and  installing  insulated 
return  feeders  from  radially  disposed  points  in  the  track 
system  located  at  some  distance  from  the  power  house,  thus 
draining  the  rails  of  current  at  these  points.  Regulations 
requiring  such  practice  are  in  effective  use  in  Europe.  Cur- 
rent may  enter  a  building  by  a  gas-service  pipe,  flow  from 
the  gas  to  the  water  piping  through  house  connections  and 
then  flow  out  of  the  building  by  the  water-service  pipe. 
Such  connections  between  the  service  pipes  in  buildings  are 
frequently  made  through  metallic  ceilings  or  where  the 
pipes  come  in  contact  with  each  other,  and  where  currents 
of  considerable  magnitude  flow  from  one  pipe  to  another 
in  this  way  they  form  a  serious  fire  hazard,  on  account 
of  the  arc  which  is  formed  when  vibration  occurs  and  sepa- 
rates the  contact.  The  important  features  of  protection 
against  electrolysis  are  high  rail  conductivity,  minimum  rail 
drop,  high  resistance  from  rails  to  ground  and  to  pipes  and 
high  resistance  along  the  lines  of  pipes.  Professor  Ganz 
unqualifiedly  condenmed  the  practice  of  promiscuously 
bonding  pipes  to  rails  to  cure  electrolysis.  The  speaker 
scheduled  for  Feb.  16  was  Mr.  Harvey  S.  Tonks,  general 
manager  of  the  Ornamental  Lighting  Pole  Company,  New 
York,  his  subject  being  "The  Commercial  Possibilities  of 
Ornamental   Street  Lighting  in   New  England." 
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l.i.KcrKU'  Smki.ting  in  Sweden. — A  u.ouo-lip  dcciric 
smelting  plant  for  pig-iroii  is  now  being  conslriiclod  at 
I  )()iniiai"lvt't,  Sweck'U.  I  liis  plant  is  ilio  onlconif  of  llu' 
.successful  experiments  al  rrollliall.in,  described  in  tlir 
lilcctrical  World,  Dec.  9,  lyli.  Ft  is  stated  that  machimrv 
.ind  appar.itiis  of  Swedish  make  will  he  used  throu,i,dioiil . 


I'uiu  ic-Utilities  Regulation  in  tmi.  Disikh  1  uk 
ioi.uMiiiA. — An  additional  bill  provitling  for  the  creation 
of  a  public-utilities  commission  in  the  District  of  Columbia 
has  been  introduced  in  the  House  of  Representatives  by 
Congressman  l-Vank  I-'..  Doremus,  of  Detroit.  This  bill  is 
similar  to  the  one  nilroduced  in  December  by  Mr.  Oldfield, 
of  .\rkansas.  of  which  mention  has  been  made  in  this 
journal 

*  *     ♦ 

I,  O.MMITTEE     W  OKK    OK     Ij.ECTKlC    Cl.UU    OF    C^HICAGO. At 

a  meeting  of  the  board  of  managers  of  the  h.lectric  Club 
of  Chicago  on  Feb.  17,  President  Gray  appointed  the  chair- 
men of  the  standing  connuittees  of  the  club  as  follows : 
Speakers,  Mr.  Perry  R.  Boole;  entertainment,  Mr.  H.  G. 
Hafner;  membership.  Mr.  James  H.  Delany ;  house,  Mr. 
fames  R.  Cravath ;  finance,  Mr.  Norman  F.  Obright ;  civics, 

Mr.  D.  W.  Roper. 

*  ♦     * 

Pkoposed  Locm-  Regui..\tion  in  Pittsburgh. — Mayor 
Magee  of  Pittsburgh  advocates  the  establishment  of  a  local 
bureau  of  public  utilities.  Public-utility  commissions  are 
usually  state  organizations,  but  there  are  a  number  of  cities 
where  the  commissions  have  only  local  jurisdiction,  as  in 
St.  Louis,  Kansas  City  and  Los  Angeles,  hi  New  York 
State  there  are  two  commissions,  one  having  New  York 
Citv  and  the  other  the  remainder  of  the  State. 


New  Insulating  AL\terial. — An  insulating  material 
made  from  ordinary  seaweed  has  been  produced  by  an 
English  chemist,  Mr.  John  S.  Campbell.  Recent  tests  car- 
ried out  at  the  Westminster  Electrical  Testing  Laboratories 
are  said  to  have  proved  it  to  possess  all  the  ordinary  merits 
of  an  insulator  besides  having  an  unusually  high  resistance. 
Immersed  in  water  the  test  showed  a  resistance  of  30.- 
000,000  megohm-centimeters.  Samples  i  mm  thick  with- 
stood from  9000  volts  to  16.000  volts  alternating  current 
before   bei;ig   punctured. 

An  Electrical  Discovery  in  1840. — A  correspondent 
sends  us  the  following  item  from  The  New  World,  a 
periodical  published  in  New  York  seventy  years  ago,  the 
date  of  the  issue  from  which  the  clipping  was  taken  being 
Aug.  29,  1840:  "Extraordinary  Discovery. — A  late  Paris 
paper  says  that  a  very  humble  individual  has  found  means 
of  fixing  the  electric  spark  for  public  lighting,  and  that  he 
can  produce  a  permanent  flame  of  30-in.  diameter,  which 
would  light  a  great  part  of  Paris.  The  only  danger  attend- 
ing it  is  said  to  be  in  the  apparatus  of  supply,  which  must 
be  isolated,  and  it  is  so  strongly  charged  that  a  person 
touching  it  would  be  struck  dead  immediately." 


Commercial  Section,  N.  E.  L.  A. — An  all-day  meeting 
of  the  executive  committee  of  the  National  Electric  Light 
Association  was  held  in  the  Hotel  Sherman,  Chicago,  on 
Feb.  9.  Progress  reports  w^ere  received  from  the  various 
committees,  and  an  outline  program  for  the  commercial 
sessions  at  the  Seattle  convention  was  discussed.  It  is 
believed  that  all  the  committee  reports  will  be  completed 
by  April  i,  and  if  this  consummation,  which  is  devoutly  to 
be  wished,  is  attained,  it  will  constitute  a  record  in  N.  E. 
L.  A.  performance.  Mr.  H.  J.  Gille,  of  Minneapolis,  is 
chairman   of   the   executive   committee   and    Mr.   Philip    S. 


Dodd,   _'9   West    I  hirly  ninth    Street.    New    York,   is   secre- 
tary. 

♦  «     • 

D\.\iA(.K  MY   Sleet  Stokm. — On  Jan.  6  and   7  there  oc- 
curred   ill    I'orlland,    Ore.,    and    its    neighborhood    a    verv 
severe  sleet  storm  which  caused  much  damage  to  telephone 
and    telegraph    lines    and    considerable    ilamagc    to    elcctru 
lighting  circuits.     Mr.  \V.  (i.  Chase,  assistant  general  man 
ager  of  the  Mount  Hood  Railway  &  Power  Company,  re- 
ports measurements  made  at  Bull  Run,  Ore.,  which  showdl 
No.  14-BB  galvanized  wires  to  have  accumulated  an  over 
all  diameter  of  i  in.  at  a  weight  per  foot  of  0.325  lb.     Spans 
of  125  ft.  were  not  injured,  but  two  spans  each  of  275  ft. 
were   entirely  demolished.     All   electric   lighting   and   tele- 
phone wires  of  sizes  up  to  .\o.  8  in  that  neighborhood  were 
broken    down,   while    larger   sizes    were   badly    sagged,    the 
average  s])an  being    150   ft. 

*  *     ♦ 

Con  iract  Order  Routine. — A  meeting  of  the  contract 
order  routine  committee  of  the  National  Electric  Light 
Association  was  held  in  Chicago  on  Feb.  9  and  10.  This 
coinmittee  is  studying  the  contract  order  routine  of  the 
larger  electric-service  companies  with  the  idea  of  com 
bining  the  best  features  of  all  in  a  plan  to  be  recommended 
to  the  N.  E.  L.  A.  as  a  standard.  The  effort  is  to  save 
expense,  possibly,  in  handling  customers'  orders,  but  more 
especially  to  save  time  in  connecting  up  the  customer  after 
the  order  is  placed.  The  report  will  go  into  the  subject  in 
some  detail.  Mr.  T.  I.  Jones,  general  sales  agent  of  the 
Edison  Electric  Illuminating  Company  of  Brooklyn,  is 
chairman  of  the  committee,  and  the  next  meeting  will  be 
held  in  Brooklvn  on  March  i  and  2. 


Wireless  Telegraphy  at  Carnegie  .Schools. — Plans  are 
being  prepared  for  the  installation  of  the  most  powerful 
wireless-telegraph  station  in  the  country,  excepting  those  in 
seacoast  cities,  in  connection  with  the  completion  of  the 
new  building  for  the  departments  of  mechanical  and  elec- 
trical engineering  at  the  Carnegie  Technical  Schools.  The 
equipment  will  be  of  sufficient  power  to  send  messages  to 
the  Atlantic  seaboard.  Upon  the  installation  of  the  station 
a  course  in  wireless  telegraphy  will  be  added  to  the  curricu- 
lum in  the  department  of  applied  science.  The  new  course 
will  be  in  addition  to  the  classes  in  telegraphy  and  telephony 
which  now  constitute  a  part  of  the  prescribed  courses  at  the 
schools.  A  wireless  club  organized  by  the  students  has  now 
a  membership  of  fifty.  A  temporary  wireless  station  will  be 
ready  before  the  end  of  the  present  school  year,  and  it  is 
proposed  to  send  the  first  message  to  the  United  States 
Naval  Academy  at  Annapolis,  Md. 
*     *     * 

Iowa  Conventions  and  Des  Moines  Electric  Show. — 
The  Iowa  Electrical  Association  and  the  Iowa  Street  Rail- 
w-ay  Association  will  hold  their  annual  conventions  in  con- 
junction this  year,  as  usual.  The  meetings  will  be  held  in 
Des  Moines  on  April  24,  25  and  26,  the  central-station  men 
taking  the  first  day  for  themselves,  the  second  day  providing 
joint  meetings  for  both  associations  and  the  last  day  being 
more  particularly  for  the  electric-railway  men.  During  the 
convention  the  Des  Moines  Electric  Company  will  give  its 
first  electric  show.  Diagrams  show^ing  the  location  of  ex- 
hibit spaces  have  been  issued,  and  exhibitors  will  be  charged 
only  for  the  erection  of  booths  and  for  decoration,  the 
whole  amount  being  very  moderate.  The  show  is  not  in- 
tended to  be  a  money-making  afTair,  but  will  be  given  by  the 
local  electric-service  company  for  the  benefit  of  the  visitors 
to  the  conventions  as  well  as  for  the  general  public.  It  is 
hoped  that  about  300  inembers  and  visitors  will  attend  the 
conventions.  Mr.  C.  A.  W^illoughby,  Des  Moines  Electric 
Company,  Des  Moines,  la.,  can  give  information  about  the 
arrangfement  of  details. 


February  24,  1912. 
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HYDROELECTRIC  STATION  FOR 

NORTHERN  ILLINOIS  COMPANIES. 


An  Extremely  Low-Head  Development  on  the  Illinois 

River  Which  Feeds  Energy  to  Transmission  Lines 

for  a  125-Mile  Interurban  Railway  and  Serves 

Six  Small  Electric-Lighting  Systems. 


THE  McKinley  properties  in  northern  Illinois,  which 
incUide  the  Northern  Illinois  Light  &  Traction  Com- 
pany, the  Chicago,  Ottawa  &  Peoria  Railway,  the 
Consolidated  Water  &  Light  Company  of  Marseilles  and 
the  Citizens"  Lighting  Company  of  La  Salle,  are  now  re- 
ceiving energy  from  a  new  hydroelectric  station  at  Mar- 
seilles, 111.,  located  35  miles  southwest  of  Joliet,  on  the 
Illinois  River.  The  station  was  first  put  in  service  in 
October,  191 1.  At  that  time,  however,  the  equipment  had 
not  all  been  installed  and  the  station  was  used  only  to  assist 
the  steam  station  at  La  Salle,  which  was  feeding  energy  to 
the  Chicago,  Ottawa  &  Peoria  Railway's  125-mile  inter- 
urban  line,   and   the  steam   plant   of   the    Northern    Illinois 


Marseilles  and  a  short  railway  known  as  the  Manufac- 
turers' Terminal  Railway.  The  purchase  of  the  latter 
pr(jpcrties  furnished  sufficient  land  one-half  mile  below  the 
dam  at  the  lower  end  of  the  water-supply  channel  on  which 
to  build  the  new  power  plant.  The  relative  locations  of  the 
plant,  the  north  channel  and  the  dam  are  shown  on  the 
accompanying  map.  The  water  for  the  manufacturing  in- 
dustries is  supplied  through  three  separate  channels;  these 
have  been  cross-connected  by  overflows  placed  at  such  ele- 
vations as  not  to  reduce  the  actual  water  requirements  of 
the  existing  industries  and  yet  to  supply  the  new  hydro- 
electric station  with  the  surplus  water.  The  hcadgates  to 
the  north  channel  which  furnish  the  water  supply  for  the 
new  plant  are  located  approximately  2400  ft.  away,  and  the 
water  flows  through  a  channel  averaging  80  ft.  in  width 
and  17.5  ft.  deep. 

STATION    CONSTRUCTION    FEATURES. 

The  new  station  building,  which  conforms  in  design  to 
the  Illinois  Traction  System  standard  substations,  is  229  ft. 
long  by  40  ft.  wide  and  has  a  transformer  annex  38  ft.  8  in. 
by  yy  ft.  2  in.  in  plan.  The  clear  headroom  is  26  ft.  in  both 
sections  of  the   station.     A   water-supply   pumping   station 


Fig.     1  —  Interior     View     of     Generating     Room. 


Light  &  Traction  Company  at  Ottawa.  The  new  station 
will  be  operated  in  parallel  with  two  other  generating  sta- 
tions now  in  service  on  tliese  properties,  one  a  steam  station 
at  La  Salle  and  the  other  a  combination  hydroelectric  and 
steam  station  at  Ottawa.  The  latter  will  be  operated  as  a 
swing  station  which  will  assume  the  peak  loads,  and  the 
former  will  only  be  cut  in  on  the  line  in  case  of  a  coni- 
l)letc  shutdown. 

It  is  of  historical  interest  to  note  that  the  Marseilles 
Land  &  Water  Company,  a  corporation  now  headed  by  Mr. 
W.  D.  Boyce,  of  Chicago,  first  constructed  a  dam  across 
the  Illinois  River  at  Marseilles  and  sold  water  rights  more 
than  forty  years  ago.  This  dam  has  since  been  replaced 
by  a  concrete  ogee  dam  and  now  diverts  water  for  the 
operation  of  several  large  manufacturing  plants  located  in 
Marseilles.  Under  normal  conditions  there  is  an  excess  of 
water,  and  the  right  to  use  this  surplus,  along  with  a  num- 
ber of  long-term  water-right  leases,  was  acquired  about 
two  years  ago  by  the  McKinley  interests.  At  this  time 
these  interests  also  purchased  a  small  lighting  company 
known    as   the    Consolidated    Water   &    Light    Company    of 


and  heating-plant  annex,  18  ft.  by  53  ft.  in  plan,  is  located 
at  the  east  end  of  the  main  building. 

The  station  is  provided  with  ample  track  facilities  for 
handling  equipment.  A  spur  from  the  Terminal  Railway 
extends  into  the  west  wing  of  the  building  and  under  a 
Case  electric  crane  which  has  runways  extending  the  full 
length  of  the  main  building.  The  crane  is  of  20-ton  rating 
and  has  an  auxiliary  hoist  which  is  used  to  operate  the 
emergency  steel  gates  employed  to  shut  off  the  water  supply 
to  the  individual  turbine  flumes.  It  was  installed  as  soon 
as  the  steel  work  was  coni])leted,  and  the  engineers  state 
that  the  crane  probably  paid  for  itself  by  reduced  cost  of 
handling  all  the  station  equipment  during  the  construction 
period. 

WATER    TURHINE    AND    FLUME    CONSTRUCTION. 

The  engineers  determined,  after  they  had  made  careful 
tests  of  the  surplus  water  supply  during  an  extremely  low- 
water  period  in  June,  1910,  that  the  minimum  power  to  be 
obtained  would  be  4500  hp  with  an  11 -ft.  head.  The  turbine 
installation  to  develop  tliis  minimum  horse-power  consists 
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(it  six  luw  74-in.  Samson  Spicial  water  liirbiius  opi-rating 
.'It  75  r.p.in..  six  6>'-in.  Samson  turbines  which  wcrr  former- 
ly in  the  plant  of  tlic  Consohdated  Water  iV  lii^lii  Com- 
pany, and  two  40-in.  Samson  Sjiecial  turbines.  As  men- 
tioned previously,  each  turbine  is  eipiipped  with  an  indi 
viilual  llumc  controlled  during  an  emergency  by  l.irge  built 


Fig.    2 — Map    Showing    Location    of    Plants. 

up  steel  gates  which  are  kept  on  the  station-tloor  level  and 
are  lowered  through  openings  in  the  floor  by  the  electric 
crane.  These  floor  openings  are  covered  with  reinforced- 
concrete  slabs  built  in  structural  steel  frames  and  are  pro- 
vided with  two  rings  countersunk  to  the  level  of  the  floor. 
In  case  it  is  necessary  to  close  the  flumes  for  an  extended 
period,  wooden  stop-logs  may  be  inserted  in  the  slides  pro- 
vided on  the  turbine  side  of  the  gates  and  the  steel  gates 
may  be  removed.  Slots  also  are  provided  on  the  outlet  side 
of  the  discharge  flumes  so  that  they  may  be  cut  off  from 
high  water  in  the  river,  thus  making  the  lower  parts  of  the 
water  turbine  accessible  at  all  times  for  repair. 

TRASH  RACKS  AND  SHEER  BOOM. 

The  trash-rack  bars  and  separators  were  designed  espe- 
cially for  this  station.  They  are  built  in  sections  24.5  in.  by 
16  ft.  No  part  of  the  steel  work  extends  above  the  water 
level,  and  thus  the  tendency  to  form  anchor  ice  during 
periods  of  low  temperature  is  reduced.  The  racks  and  their 
supporting  structure  are  so  designed  that  they  will  with- 
stand the  entire  head  of  water  in  case  an  ice  gorge  should 


piles  carried  up  from  the  bottom  of  the  forebay,  is  so  locau-d 
that  it  deflects  practically  all  the  floating  trash  t(j  the  spill 
way  at  the  extreme  west  end  of  the  station  l)uilding 

11  VDKOI  I.i;(  TKIC    KgUU'MKNT. 

lacli    74-iii.    liirliiiic    is   directly   coimcctcd    to   .-i    ;^2o-kva 


4 — Cross-Section     of    Plant. 


Westinghouse  generator  located  on  the  building-floor  level 
and  supported  by  heavily  reinforced  concrete  beams  be- 
tween the  flume  walls.  Four  of  the  generators  supply 
25-cycle,  2300-volt  energy  for  transmission  at  33,000  volts 


-229-2- 
Fig.    3 — Plan    of   Generating    Room. 


form.  The  steel  work  which  supports  the  racks  also  serves 
as  a  portion  of  the  bridge  which  carries  the  Manufacturers' 
Terminal  Railway  track  over  the  forebay.  The  sheer  boom, 
which  presents  a  novel  feature  in  its  installation,  in  that  it 
is    anchored    to    ten    uniformly    spaced    reinforced-concrete 


to  the  Chicago,  Ottawa  &  Peoria  Railway,  and  two  furnish 
6o-cycle,  2300-volt  energy  to  a  33,000-volt  transmission  line 
serving  six  small  lighting  companies.  An  additional  flume 
has  been  provided  for  a  seventh  turbine  and  generator 
which    will    be    installed    later.      Erectly    connected    water 
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turbines  were  reconinicndcd  for  this  new  installation,  even  A  point  of  sj^ecial  interest  in  the  design  and  nistallation 

at  a  higher  first  cost  than  for  gear-connected  units.  The  of  the  frequency  changer  is  the  amount  of  floor  space  re- 
higher  etliciency  of  the  directly  connected  units,  and  the  quired.  It  occupies  105  sq.  ft.,  a  niininuun  for  this  size  and 
fact    that    the   equipment   could   be   continuously    loaded   to      type  of  generator,  and  the  reduction  in  the  required  floor 

area  was  obtained  by  making  the  set  two-bearing,  with  the 
generator    and    motor    located    a    minimum    distance    apart. 


Fig.    5 — Cross-Section    of    Vertical    Generator. 

approximate!)    ion  jier  cent  of  its   rating,   warranted   their 
installation. 

The  six  old  62-in.  Samson  turbines  are  divided  into 
groups  of  three  machines,  and  each  group  is  gear-connected 
to  a  horizontal  shaft  generator.  One  generator  is  a  new 
500-kva,  25-cycle,  2300-volt  Westinghouse  unit  operated  at 
225  r.p.m. ;  the  other  generator  is  a  450-kw,  60-cycle,  2300- 
volt  General  Electric  unit  operated  at  200  r.p.m.,  which  was 
taken  from  the  old  plant  of  the  Consolidated  company. 

"Each  water  turbine  is  individually  controlled  by  a  Lom- 
bard one-second-movement  hydraulic  governor.  Some  in- 
teresting features  in  the  governor  installation  are  that  each 
generator  is  provided  not  only  witli  a  governor  but  with 
separate  oil  tanks  and  pumps  which  maintain  the  oil  supply 
at  200  lb.  pressure,  and  that  the  governors  are  controlled 
through  push-button  switches  located  on  the  main  switch- 
board, thus  enabling  the  operator  to  adjust  the  speed  of  the 
generators  when  synchronizing. 

FREQUENCY    CII.\NGER    ANU    EXCITATION. 

Owing  to  the  decrease  in  the  demand  for  60-cycle  energy 
during  the  day  and  the  increased  demand   for  25-cycle  en- 


Fig.  7 — Generator  Driven  from  Three  Turbines. 

The  end-bells  are  inclosed  on  the  adjacent  sides  of  the  two 
machines,  thus  assuring  effective  ventilation.  The  set  is 
self-starting,  operating  the  motor  as  an  induction  machine, 
and  hence  synchronizing  devices  are  unnecessary. 

ICnergv  for  excitation  is  obtained  from  two  90-kw  West- 
inghouse generators,  directly  connected  to  the  two  40-in. 
water  turbines  operating  at  100  r.p.m.,  and  one  Westing- 
house  motor-generator  exciter  of  loo-kw  rating.  To  pre- 
vent any  serious  interruptions  from  ice  gorges  in  the  river 
below  the  station,  necessary  precautions  were  taken  to 
provide  the  loo-kw,  60-cycle  motor-driven  exciter.  This 
may  be  operated  in  case  of  a  complete  shutdown  by  energy 
obtained  from  an  outside  source  to  furnish  excitation  to 
the   frequency  changer  for  interurban  service. 

.SPECIAL    FEATURES    IN    GENEKATOK    CONSTRUCTION. 

Decidedly  the  most  interesting  feature  of  the  entire  in- 
stallation has  been  worked  out  by  using  the  new  umbrella- 
type  generators.  The  fact  that  the  station  was  designed 
with  a  view  to  using  this  new  type  unit,  the  first  cost  of 
which  was  in  e.Kcess  of  the  ordinary  type  of  turbine,  enabled 
the  engineers  to  reduce  greatly  the  installation  labor  cost. 
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Fig.    6 — Wiring    Diagram. 


ergy  for  interurban  service,  a  750-kva,  6o-to-25-cycle  fre- 
quency changer  set,  operating  at  300  r.p.m.,  was  included  in 
the  station  ecpiipment.  This  is  of  sufficient  size  to  allow 
the  entire  generating  equipment  of  the  plant  to  be  utilized 
for  either  the  60-cycle  or  the  25-cycle  load. 


and  at  the  same  time  they  provided  ani])le  means  for  keep- 
ing down  the  operating  charges.  The  particularly  interest- 
ing point  in  the  design  of  the  uml)rella-type  unit  is  the 
extremely  low  speed  required  for  o])eration.  "j},  r.p.m.  .Ml 
of  the  rotating  parts  in  both  the  generator  and  water  tur- 
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l)iiic  l>i'li)w  arc  MipiiDiti'd  mi  a  idIIit  tlnust  hc.iriiij^  at  tlic 
top  ol  the  inacliiiu".  This  permits  ol  easy  iiisi)ectii)ii  or 
access  for  necessary  rei)airs.  Another  point  of  interest  is 
that  not  only  may  the  upper  spider  and  rotor  l)e  renioved 
hy  the  electric  crane,  hut  tlie  {generator  and  foundations  are 
desiijued  so  tliat  llu-  Imliiut'  sliaft  and  ruiunr  nia\    In-  Hi'tnl 
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Fig.   8 — Section   of   Transformer    House. 

out  of  the  flume  through  the  opening  made  by  removing  the 
rotor  and  lower  spider. 

The  method  of  oiHng  the  generator  bearing  is  also  in- 
teresting. An  oil  pump,  gear-connected  to  the  main  driving 
shaft  at  the  base  of  the  generator,  has  been  installed  to 
force  the  oil  to  the  thrust  bearing  at  the  top  of  the  gen- 
erator. The  oil  returns  to  the  oil-supply  tank  at  the  base  of 
the  unit  by  gravity. 

CONVEKTING    AN'D   AUXILIARY    AI'PARATUS. 

The  transformer  annex  contains  a  22-panel,  2-in.  blue 
\'ermont  marble  switchboard,  six  250-kw  transformers  and 
six  400-kw  transformers,  all  of  the  Westinghouse  water- 
cooled,  oil-insulated  type.  They  are  mounted  on  small  steel 
trucks  so  that  in  cases  of  emergency  they  may  be  handled 
readily  by  way  of  a  narrow-gage  track  and  turntable  to  a 
position  under  the  electric  crane.  The  water  for  cooling 
purposes  is  supplied  from  the  headrace  by  a  triplex  motor- 
driven  pump.  For  emergency  purposes  the  transformers 
liave  been  connected  to  the  city  water  supply  so  that  in  case 
the  pump  should  fail  an  automatic  valve  on  the  city  con- 
nection will  operate.  The  electrolytic  lightning  arresters, 
the  generator  rheostats  and  two  oil  circuit-breakers  of  the 
remote-control,  hand-operated  type  are  located  on  a  gallery 
over  the  switchboard. 

WIRING   TUNNELS   AND   CONNECTIONS. 

A  continuous  wiring  tunnel  built  with  reinforced-con- 
crete  walls  and  a  steel-plate  floor  runs  under  the  six  um- 
brella-type generators.  This  not  only  gives  free  access 
to  the  varnish  and  cambric  lead-covered  cables  and  con- 
nections by  means  of  grates  located  between  the  generators, 
but  also  furnishes  access  to  the  lower  bearings  of  the  gen- 
erators. The  bottom  of  this  wiring  tunnel  is  below  the 
extreme  high-water  level,  so  that  waterproofing  was  neces- 
sary on  the  concrete,  and  stuffing  boxes  had  to  be  provided 
for  the  turbine  shafts  where  they  pass  through  the  tunnel 
floor. 

The  cables  are  carried  from  this  tunnel  through  the 
flume  walls  in  3-in.  bituminized  fiber  conduit  to  a  similar 
tunnel  located  along  the  rear  of  the  switchboard,  which  is 
covered  with  wooden  grating,  and  from  this  point  the  high- 


tension  wires  are  carried  overliead  Ijy  niean.s  of  pipe  racks, 
iiiere  are  four  outgoing  lliree-phase  transnnssion  lines 
supported  on  two  rein  forced-concrete  pole  lines,  one  of 
which  extends  about  20  miles  east  and  west  from  the  plant 
and  is  built  along  the  Illinois-Michigan  ("anal  bank.  The 
other  connects  with  llie  poll'  line  ol  tin-  (  hicago,  Ottawa  & 
I'eoria    Railway. 

SIAriON    Ol.'TlMT. 

Since  October  the  total  load  has  been  increased  as  fast 
as  the  installation  of  the  ecpiipment  would  allow,  and  the 
station  is  nou  delivering  2870  kw.  The  addition  of  a 
32()-kva  unit,  the  installation  of  which  will  be  delayed  until 
the  total  demand  requires,  will  increase  the  equipment 
rating  to  ^m;)  Uw.  The  generators,  however,  were  all 
designed  to  allow  for  a  25  per  cent  overload,  which  will 
mcrease  the  permissible  output  to  3990  kw  and  exceeds 
the  minimum  horse-power  to  he  obtained.  In  view  of  the 
fact  that  the  water  su])ply  from  the  river  is  continually  on 
the  increase  and  that  minimum  power  will  be  obtained  only 
two  months  out  of  the  year,  the  engineers  took  advantage 
of  the  situation  by  increasing  the  station  equipment.  The 
increased  water  supply  in  the  Illinois  River  at  this  point 
is  due  to  the  ("hicago  Drainage  Canal,  for  which  it  fur- 
nishes an  outlet.  Under  a  federal  act  the  flow  through  the 
drainage  canal  may  be  increased  up  to  a  certain  point,  and 
this  allowable  increase  will  not  be  reached  for  some  time  to 
come. 

The  city  water-supply  pumping  plant,  which  has  been 
made  a  part  of  this  hydroelectric  station,  was  acquired  un- 
der the  terms  of  the  transfer  of  the  Consolidated  company 
of  Marseilles.  While  this  adds,  to  a  certain  extent,  to  the 
total  income  of  the  station,  the  profits  are  small,  owing  to 
the  fact  that  it  is  delivering  only  950  gal.  per  minute 
through  three  directly  connected  motor-driven  pumps. 

The  Marseilles  plant  was  designed  by  Mr.  C.  W. 
Iluniphrey,  consulting  engineer,  Chicago,  under  the  direc- 


Fig.   9 — Switchboard   and   Auxiliary   Apparatus. 

tion  of  Mr.  H.  E.  Chubbuck,  vice-president  executive  of 
the  Illinois  Traction  System  and  the  Western  Railways  & 
Light  Company.  The  excavation,  masonry  and  building 
construction  work  was  handled  by  the  L.  E.  Meyers  Con- 
struction Company,  Chicago.  All  the  equipment  was  pur- 
chased and  installed  by  the  company  under  the  supervision 
of  Mr.   Humphrey. 


Frrriakv  24,  1912. 
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SUBSTATION  OF  THE  JAMESTOWN 

LIGHTING   &   POWER  COMPANY. 


Changes    in    Generating    Equipment    Incident    to 
Acquisition  of  Lighting  Company  by  Local 
Railway  Interests. 


the 


By  F.  W.  Bullock. 

A  SUBSTATION  unusual  in  construction  is  that  of  the 
Jamestown  (N.  Y.)  Lighting  &  Power  Company. 
A  year  and  a  half  ago  Messrs.  A.  W.  and  S.  B. 
Broadhead,  the  owners  of  the  Chautauqua  Traction  Com- 
pany and  of  the  Jamestown  Street  Railway  Company,  pur- 
chased the  property  of  the  Jamestown  Lighting  &  Power 
Company,  which  at  that  time  consisted  principally  of  some 
good  aerial  distribution  circuits  and  a  franchise.  The  gen- 
erating station  was  old,  inefficient  and  practically  worthless 
as  compared  with  modern  standards.  Inasmuch  a^  there 
was   sufficient   excess   generating   equipment   in   theyChau- 


furnish  direct-current  motor  service.  At  the  same  time 
60-cycIe,  2300-volt,  three-phase  service  was  desirable  for 
general  distribution.  It  was  finally  decided  to  install  a 
400-kw,  2300-volt  synchronous  motor-generator  set,  to 
change  the  frequency  of  the  alternating-current  energy 
from  25  cycles  to  62.5  cycles  and  to  install  two  300-kw, 
250-volt,  three-wire  rotary  converters  to  supply  energy  to 
the  direct-current  motors.  A  frequency  of  about  60  cycles 
was  decided  on  for  induction  motor  loads,  as  the  motors  for 
60  cycles  cost  less  than  do  those  of  approximately  the  same 
power  and  speed  for  25  cycles. 

Synchronous  motors  were  selected  for  driving  the  sets 
in  order  that  the  power-factor  at  the  Chautauqua  Traction 
Company's  power  house  could  be  maintained  at  practically 
unity  and  so  that  proper  frequency  would  be  assured  on 
the  62.5  cycle  lines.  Rotary  converters  were  selected  to 
furnish  direct  current,  inasmuch  as  they  offered  the  most 
efficient  method  of  converting  the  alternating  to  direct  cur- 
rent. The  first  cost  of  the  method  involving  their  use  was 
lower  than  that  of  any  other  method,  and  less  floor  space 


Fig.    1 — Interior    View    of    Substation. 


tauqua  Traction  Company's  station  to  handle  the  James- 
town Lighting  &  Power  Company's  load,  it  was  decided  to 
utilize  it  and  to  install  a  substation  to  serve  Jamestown. 
In.  the  traction  company's  station,  located  at  Jamestown, 
about  three-fourths  of  a  mile  from  the  substation,  arc 
two  Westinghouse  1500-kw,  three-phase,  25-cycle,  380-volt 
turbo-generator  sets.  The  emf  of  a  portion  of  the  energy 
from  these  is  stepped  up  to  2200  volts  and  transmitted  to 
the  substation  at  that  pressure. 

The  old  Jamestown  lighting  company  distributed  energy 
for  lighting  at  2200  volts,  133  cycles,  and  for  lighting  and 
motor  service  at  250-125  volts,  direct-current,  on  a  three- 
wire  system.  When  the  reorganization  was  effected  the 
elimination  of  the  direct-current  receiving  apparatus  was- 
carefully  considered.  However,  a  large  number  of  direct- 
current  motors,  particularly  those  for  elevators  and  in  in- 
dustrial plants,  were  already  installed,  so  it  was  decided  to 


was  rcipiired.  By  the  use  of  potential  regulators  as  wide 
a  voltage  range  can  be  obtained-  with  a  rotary  converter  as 
with  a  motor-generator  set. 

In  the  traction  com])any's  station  six  25c-kva  W'esting- 
iiouse  oil-cooled  transformers,  for  raising  the  generated 
voltage  of  380  to  2200  for  transmission,  were  installed,  to- 
gether with  a  three-panel  black  slate  switchboard  for  con- 
trolling the  tie  line.  On  the  low  tension  side  of  the 
transformers  a  special  3000-amp  circuit-breaker  was  in- 
stalled. Time-limit  relays  have  been  furnished  in  connec- 
tion with  the  breaker,  so  that  it  will  never  open  except 
under  extreme  and  prolonged  overload.  Disconnecting 
switches  were  inserted  between  the  lines  and  each  of  the 
transformers  so  that  the  transformers  can  be  cut  out  for 
repairs  and  also  in  order  that  either  bank  of  transformers 
may  be  connected  to  either  line  or  all  transformers  on  one 
line. 
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iractitni  company  s  j;riu'ratiii}.j  .station  to  tho  siiNstalion.  .At 
no  point  art*  tluvso  linos  on  \hc  s:i\uc  pok>.  Tliis  arran>;i-- 
niont  was  adoptnl  so  that  a  fin*  or  any  other  accident  tliat 
niinht  (hsal)lf  onr  hne  \vonl<l  leave  the  other  still  available 


Fig.  2 — Arrangement  of   Incoming   and  Outgoing   Lines. 

for  service.  One  line  is  carried  on  the  poles  of  the  street 
railway  and  the  other  on  the  pole  line  belonging  to  the 
lighting  C()nii)any. 

Within  the  substation,  each  tic  line  passes  through  a 
300-anip  Westinghonse  oil  circuit-breaker  and  to  the  25- 
cycle,  J^oo-volt  station  bus.  These  breakers  are  equipped 
with  no-voltage  release  coils.  From  this  bus  the  energy  is 
distributed  to  the  different  receivers  through  the  nineteen- 
panel  black.  ni;irine-finish  slate  switchboard. 

The  switchboard  is  located  far  enough  from  the  wall  to 
enable  work  to  be  done  on  it  or  on  the  induction  regulators 
without  disturbing  other  apparatus.  In  fact,  the  whole  sub- 
station is  laid  out  with  the  idea  of  getting  at  any  piece  of 
apparatus  for  inspection,  cleaning  or  repairs  with  minimum 
disturbance  of  other  apparatus.  All  moving  apparatus  has 
been  placed  above  the  tloor  line.  Behind  the  switchboard 
there  is, a  slot  in  the  floor  through  which  the  motor-gen- 
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Cross  Section 
Fig.    3 — Sectional    View    of    Substation. 

erator  and  rotary  cables  are  carried  to  the  basement.  Watt- 
hour  meters  and  recording  wattmeters  are  used  for  ascer- 
taining the  total  output  and  load  conditions  on  both  the 
direct-current  and  the  alternating-current  system.  Three- 
phase  static  ground  detectors  are  connected  to  both  the 
62.5-cycle  and  the  25-cycle  system.     All  circuit-breakers  are 


(•(pii|)pe<l  with  bell  alanii  :ittachiiirnls.  ;\  'lirrill  rcgnlaior 
used  in  connection  with  the  e.xciter  maintains  the  generator 
voltage  practically  constant.  The  .synchronous  motors  take 
their  excitation  from  the  direct-current  sides  of  the  rotary 
converters.      Disconnecting   switches   have   been    placerl    on 
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Fig.    4 — General    Diagram    of    the    System. 

the  auto-transformers  used  for  starting  the  motor-gen- 
erator set  so  that  the  transfonners  can  be  taken  out  and 
repaired  while  the  sets  are  running.  '*^^  ■^..  ,'f' . 

The  motor-generators   synchronize   perfectly.     The   first 
set  was   installed  by  the   manufacturer's   engineer  and   the 
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Fig.  5 — Foundation  for  Motor-Generators. 

second  set  was  installed  by  the  Jamestown  company's  force. 
When  all  was  ready  for  operating,  the  sets  were  paralleled 
in  1.5  minutes  on  the  first  trial.  The  procedure  in  syn- 
chronizing is  as  follows :  The  starting  switch  on  the  motor 
is  thrown  to  the  starting  position  and  the  set  is  allowed  to 
attain  synchronous  speed  and  then  the  field  switch  is  closed. 
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If  the  syncl)roscopc  does  not  indicate  synchronism,  the  field 
switch  is  thrown  back  to  the  starting  position  and  the  syn- 
chroscope is  then  permitted  to  revolve  2.5  times.  Then  the 
field  switch  is  closed  to  the  running  position ;  the  two  ma- 
chines will  lock  together,  and  the  starting  switch  is  finally 
thrown  to  the  running  position. 

The  transformers  for  the  converters  are  connected  in  the 
interconnected  star  arrangement  which  provides  for  taking 
out  the  neutral  for  the  ihrcc-wirc  system.  The  direct-cur- 
rent anmieter  shunts  are  mounted  on  the  sides  of  the  rotary 
converters,  making  a  very  neat  wiring  arrangement.  The 
voltage  on  the  direct-current  side  of  the  converters  is  in- 
creased on  increase  of  load  by  automatic  induction  regu- 
lators combined  with  auto-transformers. 


ELECTRICAL  EQUIPMENT  OF  A  GREAT 

GROUP  OF  OFFICE   BUILDINGS 


VI. 


Main  Distribution  System  for  Telephones  and  Signaling 

and   Various    Special    Features    of    Wiring    in    the 

Buildings  of  the  Prudential  Insurance  Company. 

Bv  Henky  C.  Mkykk,  Jr.,  and  Bassett  Jonks,  Jk. 

A    SERIES  of  articles  have  been  devoted  to  the  history, 
of    the    installation    of    the    Prudential    Insurance 
Buildings   at   Newark,   N.   J.,  and  to  various  con- 
struction   details.      The    present    instalment    gives    a    short 
account    of    the    main    distributing    system    for    telephones 


Fig.  60— Details  of  Rack  No.  1. 


Lighting  energy  for  the  substation  is  supplied  through  a 
25-cycle  transformer  hung  on  the  wall.  Use  is  made  of 
250-watt  tungsten  lamps  arranged  so  they  can  be  thrown 
on  the  1 10- volt  direct-current  three-wire  system  or  on  the 
three-wire  alternating-current  circuit  fed  by  the  above 
transformers.     All  lighting  and  small  wiring  is  in  conduit. 

On  the  outside  wall  of  the  substation,  back  of  the  switch- 
board, an  angle-iron  bracket  structure  has  been  erected  to 
support  the  incoming  and  outgoing  wires.  The  arrange- 
ment really  constitutes  an  out-of-door  bus  structure. 

The  foundations  for  the  motor-generators  and  for  the 
rotary  converters  are  of  unusual  design  in  that  they  are 
hollow  in  the  middle  and  have  arched  sides  so  that  the 
machines  supported  will  be  thoroughly  ventilated.  A  white 
paint  is  used  on  the  interior  of  the  substation  above  6  ft. 
from  the  floor  line.  Below  this  line  a  dark-colored  paint  is 
used.  The  concrete  floor  is  painted  with  a  special  concrete 
floor  paint  of  high  insulating  qualities  which  provides  a 
smooth  clean  finish. 


and    signaling,    particularly    the    methods    of    carrying    the 
trunk  cables. 

MAIN  DISTRIBUTING  SYSTEM  FOR  TELEPHONES  AND  SIGNALING. 

The  main  distributing  system  for  telephones  and  signal- 
ing, or  the  low-tension  system,  as  it  is  designed  on  the 
work,  is  centralized  at  two  points,  one  south  of  Bank  Street 
serving  the  Prudential  Main  and  West  Buildings,  and  one 
north  of  Bank  Street  serving  the  North  Building,  North 
Building  additions  and  the  Northwest  Building.  These  two 
distributing  centers,  known  respectively  as  rack  No.  2  and 
rack  No.  i,  are  tied  together  by  trunk  cables  run  through 
the  main  passage  tunnel  under  Bank  Street.  Riser  cables 
are  run  from  rack  No.  i  through  the  subway  system  in  the 
cellar  of  the  North  Building  addition  and  up  the  riser 
shafts  to  the  several  main-floor  junctions.  The  riser  cables 
from  rack  No.  i  to  the  floor  junctions  in  the  North  Build- 
ing and  Northwest  Building  are  run  through  the  cellars 
and  tunnels  overhead  as  convenience  dictated  and  hung  by 
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special   liaii^jt-rs  constniod-il  as  sliowii   in    I'" 


Vol..  3.;,  .\o,  8. 
IK.   59.   so   thai       iiijj    addition    passiiijj    through    tlu-    rack-room    floor.      The 


:"th'.;nv^;:;t;;';h;: -T' '--r' ''T' r''-'-^  •"'^^ "'"^- '^--^-'wn ;:::;.ni'':„, ; '.r -j i:;^-.,  : 

b.  V  .;    t  ,  I  f    V       ..  ';     r  ''f '  '''?'"^'''  J""''"""      ^■^"■'''"  '^''•'''^  '•^•"^'•'»t''  »'''-•  rack-roo,,,  known  as  manhole  No 

t..  the    r,s.,  cahles  proper.      1  l,ese  junctn.ns  were  necessary      long  steel  pans  hung  under  the  rack  sections      These  pa." 


.   .  pai 

join  at  one  end  to  a  cross-pan  which  .serves  to  carry  the 
cahles  to  a  steel  pnll-hox  capi)ing  the  end  of  the  subway 
where  it  enters  this  manhole.  This  special  arrangement 
was  made  to  avoid  the  main  elevator  trunk  pipes  and 
nthcr  pi])es  passing  through  the  maiiiiolc.  A  view  illustrat- 
ing the  method  of  bringing  the  trunk  caljles  and  overhead 
rahlts  into  rack-room  No.  i  is  shown  in  l-'ig.  62. 

Ilic   method   of  carrying  the  trunk  cables   in   the   Bank  • 
Street  tunnel  is  shown  in  Fig.  63.     A  removable  cover  of 
inctal  surrounds  the  cables  on  all  exposed  routes,  as  shown 


Fig.    61 — Rack-Room     No.     1. 

on  account  of  the  fact  that  the  horizontal  runs  in  the  cel- 
lars were  first  installed  and  connected  to  the  old  riser 
cables,  after  which  new  shaft  cables  were  pulled  in  and 
bridged  over  pair  by  pair  from  the  old  junctions  to  rack 
No.  I.  It  was  therefore  necessary  to  have  a  dividing  point 
at  the  foot  of  each  shaft.     In  Fig.  65  is  shown  one  of  these 


Fig.     65 — Riser    Junction. 

A  view  of  rack-room  No.  2  is  shown  in  Fig.  64.  At  the 
left  of  the  cut  can  be  seen  part  of  the  frame  of  the  old 
main  junction  now  superseded  by  rack  No.  2,  together  with 
such  of  the  old  wires  coming  to  this  junction  as  had  not 
been  cut  over  onto  rack  No.  2  at  the  time  the  photograph 
was  taken.      This  view  illustrates  the  difificulties  overcome 


Fig.  62-Entry  of  Cables  to   Rack   No.   1.  Fig.   63-Trunk   Cables  for   Signal   System. 


Fig.    64 — Rack-Room     No.    2. 


riser  junctions.  The  pull-box  for  the  light  and  power 
cables  running  up  the  shaft  may  be  seen  at  the  left  of  the 
cut. 

SPECIAL   CABLE   FEATURES. 

A  view  of  rack  No.  i  is  shown  in  Fig.  61.  Fig.  60  shows 
the  working  drawing  of  the  lay-out  of  rack  No.  i.  In  Figs. 
60  and  61  may  be  seen  the  rising  cables  to  the  North  Buifd- 


m  the  course  of  reconstructing  the  old  equipment.  The 
rack  was  built  gradually  in  sections  as  space  could  be  made 
for  it  by  pulling  out  the  old  material. 

Fig.  66  shows  one  of  the  existing  riser  junctions  in  the 
old  buildings  during  the  progress  of  reconstruction.  Be- 
side it  is  a  temporary  transfer  junction  fastened  to  the 
wall.  The  main-floor  junctions  at  which  the  riser  cables 
terminate  are  shown  in  Fig.  57. 
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MULTIPLICITY  OF  THE   SERVICE   DEMANDS. 

The  main  racks  are  divided  into  two  separate  sections 
for  telephones,  annunciators,  etc.,  clocks,  dismissal  bells, 
battery  service,  fire  alarms  and  watchman's  time  detectors. 
Separate  rising  cables  and  trunk  cables  for  these  several 
services  are  used,  the  rising  cables  for  telephones  and  an- 
nunciators terminating  in  corresponding  separate  sections 
of  the  floor  junctions.     The  street-service  telephone  junc- 


Fig.     66 — Riser    Junction.       Transfer     in     Progress. 

tion  is  in  the  cellar  of  the  Prudential  Building  and  is  con- 
nected to  the  main  racks  by  trunk  cables.  A  general  dia- 
gram of  the  riser  system  is  shown  in  Figs.  53  and  54. 
Separate  lines  for  testing  and  for  portable  telephones  for 
use  while  connections  are  being  made  connect  the  racks 
with  all  floor  junctions.  The  rising  clock  cables  and  dis- 
missal bell  cables  are  run  through  separate  smaller  junc- 
tions on  each  floor,  the  dismissal  bells  being  mounted  on 
the  junction  covers.  Clocks  have  individual  outlets  con- 
nected to  these  junctions. 


NIAGATJA  FALLS  MOTOR-DRIVEN  PUMPING 
STATION. 


The  water  supply  of  the  city  of  Niagara  VMs.  N.  Y.,  is 
obtained  from  the  Niagara  River  about  4  miles  above  the 
cataract,  passed  through  settling  basins  and  delivered  to 
the  street  mains  by  motor-driven  centrifugal  pumps.  A 
48-in.  intake  pipe  extends  into  the  center  of  the  river,  open- 
ing into  the  raw-water  well  beneath  the  station,  from  which 
the  three  low-pressure  pumps  deliver  into  the  new  purifica- 
tion plant.  This  triplicate  low-pressure  pumping  equipment 
comprises  three  40-hp,  440-volt  motors,  driving,  at  735  r. 
p.  ni.,  centrifugal  pumps  with  15-in.  suction  and  lo-in.  dis- 
charge, and  capable  of  delivering  4200  gal.  of  water  per 
minute.  From  the  purification  plant  the  water  is  returned 
to  the  treated-water  basin,  over  which  are  mounted  the 
high-duty  pumps.  There  are  six  of  these  400-hp  units, 
each  pump  delivering  4200  gal.  per  minute  againsl  a  suc- 
tion lift  of  13  ft.  and  a  discharge  head  of  73  lb.  per  sq.  in. 
By  an  arrangement  of  valves  and  cross-headers,  fire  pres- 
sure can  be  supplied  to  the  mains  by  coupling  pairs  of  the 
centrifugal  pumps  in  series.  All  of  the  main  valves  are 
hydraulically  controlled,  but  can  be  manipulated  by  hand- 
wheels  if  required.  Ordinarily  the  plant  is  capable  of  de- 
livering 13,000,000  gal.  of  water  per  day. 

Fnergy  at  13,000  volts  is  purchased  from  the  Niagara 
Hydraulic  Power  &  Manufacturing  Company,  at  the  rate 
of  $8  per  hp-year,  up  to  the  present  requirements  of  800 
hp.  Auxiliary  connection  is  also  made  to  the  lines  of  the 
Niagara  Falls  Power  Company  for  emergency  use  in  case 


of  interruption  to  the  regular  channel  of  supply.  For  this 
privilege  the  city  of  Niagara  Falls  pays  the  latter  com- 
pany several  hundred  dollars  a  year.  The  main  oil  switches 
connecting  the  lines  of  the  two  companies  to  the  pumping- 
station  bus  are  so  interlocked  that  one  cannot  be  closed 
unless  the  other  has  been  opened,  so  that  there  is  no  pos- 
sibility of  accidentally  interconnecting  the  two  systems.  The 
three  oil-insulated,  water-cooled  transformers,  totaling  625 
kw,  used  for  stepping  down  from  the  transmitted  potential, 
13,000  volts,  to  the  station  pressure,  440  volts,  are  contained 
in  separate  concrete  cells  beneath  the  switchboard  gallery 
on  which  arc  mounted  the  starting  panels,  switches,  etc. 
Kach  power  panel  is  equipped  with  a  curve-drawing  watt- 
meter for  recording  the  energy  consumed  by  the  station 
pumps.  Venturi  meters  in  the  main  pumping  lines  indicate 
the  water  delivered  by  the  plant.  The  transformers,  motors 
and  centrifugal  pumps  for  the  Niagara  Falls  water-works 
station  were  furnished  by  the  Allis-Chalmers  Company, 
Milwaukee.  Mr.  P.  J.  Keller  is  president  of  the  Niagara 
Falls  board  of  water  commissioners,  and  Mr.  W.  D.  Rob- 
bins,  as  engineer,  designed  and  supervised  the  construction 
of  the  new  station. 


ON  GRAVITATION. 


By  Albert  C.  Crehore,  Ph.D. 

IN  the  previous  paper  on  "An  Analysis  of  the  Cause  of 
Gravitation  and  Comparison  with  the  Gravitational 
Constant"  it  was  assumed  that  the  action  of  the  revolv- 
ing magnetic  sheets  upon  the  negative  corpuscles  was  very 
small  as  compared  to  the  effect  upon  the  positive  sphere, 
and  it  was  stated  that  I  had  not  been  able  to  give  a  proof 
of  this.  The  greatest  difficulty  in  calculating  the  attraction 
of  one  atom  for  another  is  due  to  the  fact  that  no  general 
solution  for  obtaining  the  force  exerted  by  one  moving 
electrical  charge  upon  another  true  for  all  velocities  up  to 
the  velocity  of  light  is  known.  There  are  reasons  which 
seem  convincing  that  lead  mc  to  believe  that  the  corpuscles 
within  an  atom  are  revolving  around  their  orbits  with  the 
approximate  velocity  of  light,  and,  therefore,  it  seems  nec- 
essary to  find  formulae  which  are  good  up  to  this  velocity 
before  we  can  calculate  the  true  value  of  the  gravitational 
constant.  The  peculiar  or  unusual  manner  of  making  the 
calculations  in  the  former  paper  was  forced  by  the  neces- 
sity of  working  at  nearly  the  velocity  of  light. 

The  general  solution  of  the  problem  of  two  electrical 
charges  moving  in  any  way  with  reference  to  a  medium  in 
space  for  velocities  slozv  compared  with  that  of  light  was 
given  in  the  Philosophical  Magazine  of  1881  by  Sir  J.  J. 
Thomson.  If  it  can  be  shown  that  two  separate  atoms 
each  with  slowly  moving  corpuscles  attract  each  other  grav- 
itationally,  as  pointed  out  in  the  former  paper,  and  that 
the  attraction  is  mainly  due  to  the  action  of  the  negative 
corpuscles  in  the  one  atom  attracting  the  positive  electricity 
in  the  other  to  a  much  greater  extent  than  the  revolving 
corpuscles,  and  that  the  forces  upon  these  moving  corpuscles 
may  be  neglected,  then  it  is  easier  to  believe  that  this  may 
also  be  true  up  to  the  velocity  of  light  very  nearly. 

In  this  paper  a  proof  is  given,  based  directly  upon  the 
general  solution  given  by  Thomson,  that  it  is  entirely  pos- 
sible and  even  probable  that  the  force  upon  a  revolving 
negative  corpuscle  is  negligible,  as  was  assumed  in  the 
previous  paper. 

Consider  the  simple  case  of  two  electrical  charges  e  and 
(■'.  each  revolving,  say,  in  the  counter-clockwise  direction 
in  circles  of  radii  a  and  a'  with  constant  angular  velocities 
(o  and  co'  respectively  in  the  plane  of  the  paper.  Let  r  be 
the  distance  between  the  centers  of  their  orbits  and  R  the 
distance  between  the  charges.  It  is  required  to  find  the  av- 
erage force  exerted  upon  the  first  charge  by  the  second 
charge  when  taken  over  a  long  time. 
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As  tlic  proof  here  ^ivcii  is  based  dinctK  iijioii  Sir  J.  I. 
riiomson's  paper,  it  sterns  proper  to  i|iioie  liis  wtjrds. 
In  one  part  of  the  paper  lie  ^ives  the  lOrees  ui>on  llie  first 
spliere  with  a  cliar);e  i-  ihie  to  a  second  spliere  with  a  charj^e 
«•',  each  int)vin};  in  any  threction  in  space  with  velocities 
q  and  (/'  respectively  relative  to  a  nie(huin,  and  sums  up  as 
follows  :  "h'rom  this  we  see  that  if  </,  he  the  acceleration 
of  the  second  sphere,  the  forces  on  tlie  first  sphere  are  an 

!A  t"  f'       ,  ..... 

attraction  .  </(/  cos  s  alont;  the  line  loiniiii' centers, a  lorce 

.>  '\ 

u.  t"  t''     •      . 

,,     q,,  in  a  direction  oiiixtsite  to  the  acceleration  of  the 

second  spliere.  and  a   lorce  '/,,!,       I 

in  a  direction  opposite  to  the  direction  of  motion  of  the 
second  sphere."  When  (/  and  (/'  are  each  zero  it  is  seen  that 
the  three  component  forces  above  mentioned  vanish,  but 
there  still  remains  the  electrostatic  repulsion,  if  the  charges 
arc  each  negative.  Thus  there  are  in  all  four  component 
forces,  F,.  F,,  F,.  and  F^,  upon  the  first  sphere  due  to  the 
second  sphere.  The  angle  e  denotes  the  angle  between  the 
directions  of  motion  of  the  two  spheres.  The  values  of 
the  four  forces  are 


F  = 


A'  R' , 


a  repulsion  along  the  line  joining  centers,     (i) 


„        [if  c'        ,  an  attraction  along  the  line 

F,  =    _^      qq  cos   £, 


joining  centers. 


(2) 


_  ."•  t"  c'      •    a  force  in  a  direction  opposite  to  the 
'  "^    o  R     '^"  acceleration  of  the  second  sphere.  ^^^ 


\i.  c  c'    ^  d    /  i    \     .1  force  in  a  d 
*  ~       T^     ^^  d  t\  li    )       direction  of 


sphere. 


iirection  opposite  to  the 

motion  of  the  second 

(4) 


Let  O  and  O'  represent  the  centers  of  the  orbits  of  the 
tirst  and  second  spheres  respectively.  Let  the  charge  e  be 
located  at  A^  and  e'  at  B^  when  the  time  is  zero,  and  at  A 
and  B  respectively  after  a  time  t.  The  angle  A^O  A  =  oi  t, 
and  BgO'  B  =  co'  t.  The  angle  s  between  their  directions 
of  motion  at  any  instant  is  £=  (o/- — -o))  /,  and  the  force 


F,  =    ,j^,    qq  cos  (w 


to)  /  along  the  line  R       (5) 


When  the  distance  0  O'  ^  r  between  the  centers  of  the 
orbits  is  large  compared  to  the  radii  of  the  orbit  a  or  a', 
which  is  the  case  when  the  atoms  are  outside  of  molecular 
range,  the  direction  of  the  line  R  joining  the  charges  is 
sensibly  parallel  to  the  line  r  joining  the  centers  O  and  O'. 

Since  we  are  only  concerned  with  the  average  value  of 
the  force  over  a  long  time,  it  is  evident  from  the  expression 
(5)  that  the  average  value  of  the  second  component  force 
is  zero,  and  it  is  not,  therefore,  necessary  to  consider  this 
component  further. 

The  direction  of  the  third  force  varies  completely  around 
the  circle,  and  we  are  only  concerned  with  the  component 
along  the  line  r.  The  force  (3)  is  resolved  along  the  line 
/'  by  multiplying  by  cos   co'   t.     The   acceleration   of   e'   in 


its  circle  is  -^  ,  and  we  have,  since  q'  =  a'  «', 
a 

ii.ee' 


It    Is  tin     luiirtli  conipoiu'iit   which   rccpiires  altciitioM.      If 
we  take  A'  .01(1  ;   as  seiisihly  parallel,  we  see  that 


y^  =  r  —  (I  cos  (I)  /  -f-  a'  cos  u/  t 


leiuc 


(7) 
) 


'/  /  1    \        —  (/  (I)  sin  (o  /  -(-  a'  oj'  sin  m'  t 
d  l\l<    I       '  /■  —  (/  cos  (1)  /  -f  «'  cos  M  t  y 

I  he  loiulli  coiupoiieiit  force  (4),  being  in  a  direction 
opposite  to  the  direction  of  motion  of  the  second  sphere, 
may  he  resolved  along  the  line  ()  ()'  by  multiplying  by  sin 
(.)'/.  Writing  /•"  -^  /•",  sin  u)' /.  and  substituting  (8)  in  (4), 
w  e  obtain 

,.       IX  ('(•',,    .       ,    I  —  </ (1)  sin  (ij  /  +  a' 0/ sin  0)' /  ] 

/•  =  (/   (I)   sin  (I)   /  ,  -        ,  ,    ,.^  .       (g) 

3  \r  —  (/ cos  (D  /  +  "  cos  o)   /] 

Ibis  exi)ressioii  represents  the  instantaneous  value  of  all 
the  forces,  except  the  first  component  due  to  the  electro- 
static charge  acting  upon  the  first  sphere  due  to  the  second 
sphere,  resolved  along  the  line  O  O' .  It  is  required  to  find 
the  average  value  of  this  force  over  a  long  period.     The 

average  value  is  equal  to     ."^f— ; —  .    If  F'  denotes  this  force, 
^  S\dt 

we  have 


\j.e  e'  a'  (i>'    C  ^  [ —  a  oj  : 


'^[ —  a  oj  sin  CO  ^  +  a'  o)'  sin  w'  ^] 
cos  m  t  -\-  a'  cos  w'  ty 


sin  oj'  /  dt 


(10)         f 


I'"or  obtaining  the  expressions  which  follow  for  the  values 
of  the  above  integral  under  different  conditions  I  am  in- 
debted to  Prof.  James  McMahon.  The  force  F'  has  dif- 
ferent values,  depending  upon  the  relative  values  of  the 
angular  velocities  o)  and  o)'  of  the  two  corpuscles.  That  is 
to  say,  the  force  does  depend  upon  the  state  of  motion  of 
each  corpuscle. 

If  CO    is  not  an  exact  multiple  of  co,  that  is,  if —  is  not  an 

(O 

integer,  then 

^  {a''  4-  2  fl')      10  (a'"  -|-  6  a"  a'  +  3  a*) 


F  =         ^-^ -I  I  + 


+ 


+ 


3S  (a'"  +  12  a"  OL-  -f  18  a"  a*  +  4  o') 


(II) 


When  CO  is  an  aliquot  part  of  co',  the  expression  in 
(11)  does  not  apply.  The  cases  when  co'  =  co,  co'  =  2  co. 
co'  =  3  CO,  etc.,  will,  therefore,  be  given  separately. 

First,  when  co'  =  co  the  value  of  F'  becomes 

Second,  when  co'  =  2  co,  the  following  terms  must  be 
added  to  the  expression  inside  the  brackets  in   (n). 


-f[^  +  <^)'+'#jH- 


(13) 


Third,  when  co'  =  3  co,  add  to  the  expression  inside  the 
brackets  in   (11) 


Fourth,  when  co'  =  4  co,  add  as  above 

+  • 


M.  e  e 
F,  cos  co' ^  =  '      =r-a' co'' cos  co' f,  along  the  line  r.     (6)  atm  '       .  1, 

■iR  '         &  V    /  When  CO   =  5  CO,  add 


From  this  we  see  that  the  average  value  of  the  third  com- 
ponent over  a  long  time  vanishes  and  need  not  be  con- 
sidered further. 


•] 


+ 


(14) 


(15) 

and  when 
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Al'l'iJ  CATION    TO    AN     ATOM 

J I  is  more  difficult  to  interpret  the  solution  of  e(|iiatioii 
(10)  because  it  is  in  the  form  of  scries  which  differ  for 
difTering  values  of  the  angular  velocity  o)  of  the  charge  c' 
than  it  would  be  if  a  continuous  function  of  the  ratio  a)'/a). 
Consider,  first,  the  case  of  two  negative  charges  c  and  e. 
Let  the  angular  velocity  w'  of  the  charge  e  remain  fixed 
while  the  charge  c  is  supposed  to  increase  gradually  from 

zero  up  to  0).     It  the  ratio         is  denoted  hv  y,  t'''s  ratio 

liien  decreases  from  infinity  when  co  =  o  to  unity  when 
(0  =  oj'.  Physically  we  can  see  that  the  force  ¥'  should  be 
a  continuous  function  of  the  ratio  v;  but  the  series'  are 
only  given  above,  when  y  =  i,  2,  3,  etc.  Again,  suppose 
that  the  negative  charge  c  is  within  a  sphere  of  positive 
electricity  of  equal  amount  as  in  a  neutral  atom.  The 
component  force  /'",  in  equation  ( i )  is  then  exactly  bal- 
anced by  that  due  to  the  positive  electricity,  so  that  the 
whole  force  upon  the  charge  c,  revolving  at  angular  veloc- 
ity o),  due  to  the  distant  corpuscle  c  ,  revolving  within  an 
equal  positive  sphere  at  velocity  co',  is  given  by  the  value 
of  /<■'  in  the  different  expressions  (11  )  and  following  ac- 
cording to  the  ratio  v. 

ATTRACTION    ON    THE    POSITIVE    SIM!  ERE 

If  the  charge  e  were  at  rest,  so  that  y  =  00,  equation  ( 11 ) 
gives  the  total  force  upon  the  charge  c  along  the  line  O  0'. 
Since  a  and  a  are  very  small  compared  with  r.  all  terms 
except  the  first  of  the  series  may  be  neglected,  and  we  have, 
after  substituting  (f  =  a' o)', 


and  y  ^  J.  Neglecting  all  terms  except  the  first,  as  being 
small  compared  with  the  first  when  ;•  is  much  greater  than 
either  a  or  (/',  we  iiave 


F'  =  ^' 


e  e 


(16) 


If  the  charge  c'  is  negative,  being  a  corpuscle,  and  c  is 
positive,  being  the  positive  charge  at  rest  surrounding  the 
negative  corpuscle,  the  force  F'  is  negative  and  is  an  at- 
traction. Neglecting  for  the  present  the  force  upon  the 
negative  corpuscle  e,  or  taking  it  to  be  small,  we  sec  that 
equation  (16)  gives  the  well-known  law  of  gravitation. 
The  force  varies  not  only  directly  as  the  product  of  the 
masses  and  inversely  as  the  square  of  the  distance,  but  also 
directly  as  the  square  of  the  velocity  q'  of  the  attracting  cor- 
puscle e'.  This  is  in  agreement  with  the  result  given  in 
my  previous  paper  equation  (12)  with  the  exception  of 
the  constant  term.  One  reason  for  a  difference  in  the 
constant  term  is  that  the  positive  charge  was  there  taken 
as  a  cube  instead  of  a  sphere;  but  the  princijjal  difference 
is  due  to  the  fact  that  the  corpuscle  c'  was  there  supposed 
to  be  moving  with  the  approximate  velocity  of  light, 
whereas  here  it  is  known  that  the  formula  (16)  cannot  be 
applied  up  to  this  velocity. 

FORCE   ON    THE   REVOLVING    NEGATIVE    CORl'USCI.ES. 

Before  we  can  tell  which  expression  to  use,  (11)  and 
following,    for    the    revolving    negative    corpuscle    c.    it    is 

oj' 
necessarv  to  know  something  about  tlic  ratio  y  =— -  .   W'itii- 

w 

out  repeating  the  reasons  for  thinking  that  all  corpuscles 
in  rings  within  an  atom  travel  at  approximately  the  velocity 
of  light,  which  have  been  given  in  the  previous  papers,  I 
shall  assume  that  this  is  the  case  here,  as  it  represents  the 
best  evidence  on  the  subject  as  it  seems  to  me.     Tf  this  is 

.  10'  .  . 

true  the  ratio  ot        is  more  ncarlv  equal  to  unitv  tiian  anv 

0) 

other  assignal)le  value.  It  must  not  be  understood  that  I 
take  it  as  exactly  unity,  for  it  will  vary  in  the  different 
rings  w^ithin  the  same  atom  if  the  velocity  is  nearly  equal 
to  that  of  light,  and  will  sometimes  be  more  and  sometimes 
less.  There  is  sufficient  justification,  however,  for  examin- 
ing the  expression  (12),  which  gives  the  force  when  w'  =  co. 


[L  q"    (a  —  a)  e  e' 
6  a'  r"  ' 


(17J 


Jiy  this  we  see  tliat,  if  tiie  radii  a  and  a  of  the  rings  of 
corpuscles  in  the  two  atoms  are  equal,  the  force  /'"'  vanishes, 
..nd  there  is  •  either  an  attraction  nor  repulsion  upon  the 
revolving  corpuscle  c.  Jherc  is,  however,  an  attraction 
(  16)  upon  the  positive  sphere,  and  in  this  particular  case 
we  find  a  complete  explanation  of  the  law  of  gravitation  as 
between  two  atoms  in  the  manner  outlined  in  the  previous 
paper,  the  force  being  due  to  the  attraction  on  the  positive 
electricity,  the  negative  corpuscles  being  neglected. 

If  a  is  not  equal  to  a  (17)  shows  that  the  force  I''  may 
he  an  attraction  or  a  repulsion  according  as  u  is  greater 
than  or  less  than  a'  respectively.  Since  an  average  atom 
contains  a  number  of  rings  of  corpuscl^is  of  different  radii, 
to  obtain  the  effect  of  one  such  atom  upon  another  with 
any  definiteness  it  is  necessary  to  know  exactly  how  the 
rings  are  distributed.  It  is  evident,  however,  that  it  is 
entirely  possible  that  the  resultant  force  due  to  the  whole 
system  of  rings  upon  each  other  may  be  very  small  as  com- 
pared with  the  attraction  on  the  positive  sphere.  The  ratio 
of  (i/j  t(j  (16)  gives  {a  —  a) /a.  An  average  ring  in 
one  atom  would  be  likely  to  be  repelled  by  the  rings  in  the 
second  atom  which  are  greater  in  diameter  than  itself  as 
much  as  it  is  attracted  by  those  smaller  than  itself,  and  so 
the  total  effect  upon  the  negative  corpuscles  be  very  small. 

CONCI-L'SION. 

It  will  certainly  appear  to  some  that  the  assumption  that 
co'  is  nearly  equal  to  co  is  entirely  unwarranted,  and  is  im- 
probable on  the  theory  of  probabilities.  This  would  seem 
to  be  true  if  the  velocities  of  the  corpuscles  were  some 
hundreds  of  times  less  than  the  velocity  of  light,  as  some 
suppose.  But  if  they  approach  the  velocity  of  light  this 
furnishes  a  natural  reason  why  their  velocities  are  nearly 
the  same,  the  limit  being  imposed  by  the  nature  of  the 
medium  common  to  them  all.  The  fact  that  an  expression 
for  gravitation  may  be  directly  derived  from  the  solution 
for  two  moving  charges  as  given  by  Sir  J.  J.  Thomson  in 
1 881,  based  upon  Maxwell's  electromagnetic  theory,  by 
making  the  one  assumption  that  the  velocities  of  the  cor- 
puscles within  an  atom  approach  very  close  to  that  of  light 
seems  to  be  an  additional  reason  why  it  may  be  considered 
as  the  probable  truth. 

The  speed  with  which  gravitation  travels  is  not  brought 
out  so  clearly  in  the  foregoing  proof  of  the  law  of  gravita- 
tion as  it  was  in  the  previous  pai)er.  Tlie  paper  of  Thom- 
son, however,  gives  the  solution  for  the  motion  of  a  charge 
in  any  curve,  and  the  expression  for  the  magnetic  force  at 
any  point  is  given  by  formula  (2)  in  the  former  paper. 
Oliver  Meaviside  does  not  give  in  his  papers  the  details  of 
the  method  of  derivation  of  his  more  general  formula  (1) 
of  the  preceding  paper,  but  it  is  understood  that  this  applies 
to  motion  in  a  curve,  the  acceleration  not  being  zero,  the 
axis  being  merely  taken  along  the  direction  of  motion  at 
some  particular  instant.  This  makes  the  velocity  of  trans- 
mission indefinitely  greater  than  the  velocity  of  light  in 
the  manner  pointed  out  in  my  first  paper;  or  perhaps  the 
better  way  to  look  at  it  is  that  there  is  no  velocity  of  trans- 
mission, the  force  of  gravitation  being  already  there  with- 
out the  need  of  transmission. 

If  nothing  else  has  been  accomplished,  it  is  hoped  that  I 
have  sufficiently  emphasized  the  importance  of  obtaining  a 
solution  of  the  problem  at  the  approximate  velocity  of  light. 
A'  determination  of  the  positions  and  velocities  of  the  cor- 
puscles and  the  exact  description  of  the  fields  surrounding 
them  is  perhaps  the  most  important  problem  awaiting  solu- 
tion at  the  present  time. 
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USING  MOVING-PICTURE  FILMS  TO  POPULARIZE 
CENTRAL-STATION  SERVICE  IN  SMALL  TOWNS. 


Recently  tlic  Chippewa  Valley  Railway  &  Light  Company 
has  niatle  nsc  of  a  moving-picture  film  entitled  "Every 
Husband's  Opportunity"  to  popularize  the  use  of  electric 
cooking  and  heating  appliances  in  Kau  Claire  and  Chippewa 
Falls,  Wis.  The  picture  is  generally  similar  to  that  first 
produced  for  the  Commonwealth  Edison  Company,  Chicago 
(described  in  the  lilcctrical  ll'orld.  June  i,  191 1).  It  de- 
picts a  young  coui)le's  troubles  with  their  servant  and  their 
old-fashioned  kitchen  and  laundry,  but  closes  happily  with 
a  complete  electrically  equipped  household.  The  scenes 
were  posed  in  a  small  connnunity  so  as  to  be  more  applicable 
to  the  average  central-station  situation  than  was  the  original 
Chicago  company's  film.  The  Essanay  Film  Company, 
Chicago,  made  the  pictures  for  the  General  Electric  Com- 
pany, which  loans  copies  of  the  film  to  central  stations  free 
of  charge. 

Mr.  A.  E.  Peirce,  of  the  Chippewa  Valley  company,  ar- 
ranged with  the  local  nickel  shows  to  exhibit  the  picture 
free  of  charge,  in  return  for  the  electric-light  company's 
offering  prizes  to  be  distributed  to  each  holder  of  a  paid 
admission.  A  prize  was  awarded  each  evening,  and  these 
prizes  consisted  of  the  winner's  choice  of  percolators, 
toasters,  irons,  etc.  The  central  station  advertised  the  event 
in  the  local  papers  so  that  at  each  performance  the  picture 
shows  were  filled  to  overflowing,  to  the  satisfaction  of  both 
proprietor  and  company.  Much  new  interest  in  electric 
devices  is  traceable  to  this  exhibition,  according  to  Mr. 
Peirce,  and  at  least  two  house-wiring  contracts  were  directly 
due  to  it,  for  these  householders  won  electric  prizes  and 
couldn't  use  them  until  they  had  ordered  the  wiring  done. 
The  only  cost  to  the  central  station  was  for  the  prizes  and 
newspaper  advertising. 

In  other  localities  where  the  same  film  has  been  exhibited 
the  central  station  has  arranged  with  the  picture  show  for 
a  large  number  of  tickets  at  half  price,  to  be  distributed 
among  its  present  and  prospective  customers.  Where  neces- 
sary sorfie  rebate  is  allowed  on  the  theater's  bill  for  energy. 


INSTRUCTIONS  TO  METER  READERS. 


The  Eastern  Wisconsin  Railway  &  Light  Company  has 
issued  the  following  instructions  to  its  meter  readers  at 
Fond  du  Lac,  Wis. 

"Our  meter  statements  must  be  secured  in  the  shortest 
possible  space  of  time,  but  accuracy  must  not  be  sacrificed 
for  speed. 

"When  taking  statements  you  must  remember  especially 
our  policy  in  handling  our  consumers.  We  want  you  to 
show  them  by  your  manner  that  you,  as  our  representative, 
are  fully  alive  to  the  value  of  their  business,  but  we  don't 
want  you  to  waste  valuable  time  visiting  with  them  or 
attempting  to  handle  any  of  the  business  with  which  you 
are  not  concerned. 

"If  a  consumer  wants  the  statement  of  his  meter,  give  it 
to  him  at  once,  but  do  not  attempt  to  figure  his  bill. 

"If  the  consumer  has  a  complaint  to  make,  note  it  down 
for  a  report  when  you  return  to  the  office. 

,"If  he  desires  any  other  information  or  service  refer 
him  as  considerately  as  you  possibly  can  to  the  ofifice,  where 
his  wants  will   receive  careful  attention. 

"Always   record   the   meter   statement   \vhile   you   are   at 


llic  meter.  I )()  not  attempt  to  carry  it  in  your  head  until 
you  are  outside  the  building. 

"Do  not  strike  matches  or  carry  ojjcn  llamcs  in  base- 
ments filled  with  rubbish.  You  cannot  be  too  careful  in 
this  respect,  as  by  such  carelessness  a  very  small  fire  might 
cost  us  in  damages  a  great  deal  more  than  the  entire  ex- 
pense of  reading  all  our  meters  for  a  considerable  period. 

"Do  not  attempt  to  force  your  way  into  vacant  premises 
or  premises  wlicre  the  occupants  are  away. 

"Remember  that  every  man's  house  is  his  castle  and  you 
have  no  business  entering  it  except  with  his  consent. 

"Keep  your  eyes  open  for  meters  damaged  in  any  way, 
meters  improperly  set,  not  supported,  etc.,  and  make  a 
written  report  to  the  accounting  department  of  all  such 
cases. 

"Report  your  statements  to  the  office  at  the  close  (jf  each 
day's  work." 

At  Fond  du  Lac  the  meter  readers  deliver  bills  to  cus- 
tomers, and  when  doing  so,  according  to  Mr.  F.  J.  Maxwell, 
auditor  for  the  company,  are  cautioned  to  "be  sure  that  the 
right  bill  is  left  at  the  right  place.  Nothing,  of  course,  will 
more  quickly  arouse  a  consumer's  suspicion  of  the  accuracy 
of  the  company's  methods  than  to  receive  a  bill  which  be- 
longs to  his  neighbor.  He  will  argue  that  it  is  just  as  easy 
for  the  meter  reader  to  get  mixed  in  taking  meter  state- 
ments as  to  deliver  the  wrong  bills.  Each  bill  has  cost  a 
certain  amount  of  money  to  make  out,  and  any  carelessness 
in  delivering  bills  will  result  in  loss  to  the  company  and 
annoyance  to  its  consumers." 


A  WINDOW  DISPLAY  THAT  SOLD  EIGHTY-SEVEN 
IRONS  IN  A  MONTH. 


Without  assistance  of  salesmen  or  other  campaigning  the 
window  display  of  the  Mobile  (Ala.)  Electric  Company, 
shown  in  the  accompanying  illustration,  sold  eighty-seven 
electric  irons  at  $4  each  during  the  month  of  September 
last.  As  a  special  attraction  to  purchasers,  Mr.  R.  E. 
Flower,  contract  agent  for  the  company,  had  ordered  from 


A    Successful    Window    Display    of    Electric    Irons. 

a  local  planing  mill  a  number  of  the  convenient  ironing 
boards  shown.  These  comprised  a  standard-length  board 
separated  by  a  substantial  spacing  block  from  a  small 
sleeve-board.  Either  side  could  be  used  as  the  base  while 
the  other  served  as  the  ironing  surface.  Such  boards 
ordinarily  cost  $1.25  in  the  stores,  but  the  Mobile  company 
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sold  these  at  the  manufacturing  cost,  50  cents,  to  those  who 
bought  irons.  The  irons  alone  were  $3.50;  the  iron  and 
board  cost  $4. 

Decorated  with  dollar  bills  and  coins  the  cards  shown 
in  the  window  read  as  follows:  "Four  of  these  'Williams' 
will  buy  a  latest  type  electric  iron,  and  we  will  throw  in 
one  of  the  Mobile  Electric  ironing  boards.  They  are 
dandies."  "Three  of  these  'Williams'  and  five  'dingles'  will 
buy  a  latest-type  iron,  but  then,  of  course,  we  cant  throw 
in  the  board."  "If  you  are  from  Missouri  and  have  to  be 
shown,  we  will  allow  you  ten  days'  trial.  If  you  like  the 
iron  at  the  end  of  that  time,  send  us  one  of  these" — ac- 
companying which  was  a  check  made  payable  to  the  elec- 
tric company.  Several  ironing  boards,  a  table  and  iron  in 
use,  a  laundry  basket,  etc.,  made  up  the  "props"  for  the 
window  display. 


ELECTRICAL  MAINTENANCE  COSTS. 


Comparisons  of  the  cost  of  maintenance  among  different 
generating  stations  are  seldom  of  value  unless  interpreted 
in  the  light  of  full  equipment  and  operating  details.  The 
vicissitudes  of  service  in  a  single  station  may  result  in  two 
or  three  times  the  cost  of  repairs  in  a  given  year  as  con- 
trasted with  the  previous  twelve  months  in  the  same  in- 
stallation, but  as  a  general  rule  these  expenses  form  only  a 
small  proportion  of  the  total  cost  of  labor,  fuel  and  sup- 
plies under  a  single  roof.  It  is  significant  that  certain 
ratios  tend  to  run  through  the  records  of  steam  and  elec- 
trical machinery  repairs,  however,  even  in  considering  a 
large  number  of  plants,  and  it  is  noteworthy  that  in  the 
great  majority  of  cases  the  cost  of  electrical  maintenance 
for  a  prnt'tically  equivalent  rating  in  steam  machinery  is 
usually  much  below  the  expense  of  upkeep  in  the  latter  sec- 
tion of  the  station. 

Taking  a  few  typical  plants  of  the  steam  turbine  variety, 
the  costs  of  steam  and  electrical  repairs  for  a  recent  year 
were  as  follows :  Station  A,  rating  2500  kw^Steam  equip- 
ment repairs,  $i,5S5;  electrical,  $109;  total  station  produc- 
tion cost,  $51,800.  Station  B,  rating  3000  kw — Steam  repairs, 
$2,252;  electrical,  $600;  production  cost,  $71,700.  Station 
C,  rating  1500  kw — Steam  repairs,  $1,258;  electrical,  $374; 
production  cost,  $94,499.  In  a  few  plants,  operated  by 
reciprocating  engines  the  corresponding  costs  for  a  yearly 
period  were  as  follows:  Station  D,  rating  5200  kw — Steam 
repairs,  $3,712;  electrical,  $1,768;  production  cost,  $69,000. 
Station  E,  rating  2000  kw — Steam  repairs,  $1,764;  electrical, 
$95;  production  costs,  $47,700.  Station  F,  rating  1250  kw — 
Steam  repairs,  $1,804;  electrical,  $171;  production  costs, 
$24,600.  Similarly,  in  stations  operating  mixed  engine  and 
turbine  equipments,  the  ratio  of  steam  to  electrical  repairs 
is  greatly  in  favor  of  the  latter.  Thus:  Station  G,  rating 
1839  kw — Steam  repairs,  $981  ;  electrical,  $51,  production 
costs.  $23,400.  Station  H,  rating  1195  kw — Steam  repairs, 
$934;  electrical,  $33;  production  costs,  $21,400.  Station  I, 
rating  4460  kw — Steam  repairs,  $4,159;  electrical,  $2,705; 
production  costs,  $72,200.  Station  J,  rating  1082  kw — 
Steam  repairs,  $3,793;  electrical,  $1,064;  production  costs, 
$29,900. 

These  figures,  taken  practically  at  random  from  the  oper- 
ating records  of  a  large  number  of  well-managed  plants, 
show  that  in  the  modern  central  station  the  cost  of  main- 
I  tenance  is  as  a  rule  only  a  small  part  of  the  total  expense  of 
j  operation,  indicating  in  some  measure  at  least  the  great 
I  reliability  of  the  equipment  now  in  service.  In  general,  it 
I  appears  that  an  allowance  of  from  $1  to  $1.50  per  kilowatt 
j  of  station  rating  per  year  is  ample  to  cover  the  cost  of  up- 
I  keep  of  such  steam  and  electrical  c(iuipment.  The  appa- 
I  ratus  covered  in  the  above  figures  included,  under  plain 
j  steam-engine  plants,  directly  connected  generating  units, 
I  boilers,  fuel-handling  apparatus,  piping  and  auxiliaries,  but 
[repairs  to  the  station  building  were  not  covered  in  the  data 


presented.  Similarly,  in  the  turbine  and  mixed  plants,  all 
the  equipment  is  included  in  the  costs  given,  from  the  coal 
pile  to  the  generator,  and  thence  under  the  electrical  classi- 
fication are  covered  wiring,  switchboard  apparatus,  gen- 
erators and  accessories.  The  low  cost  of  electrical  repairs 
is  a  striking  evidence  of  the  thoroughness  of  design  and 
quality  of  shopwork  now  characteristic  of  this  class  of 
equipment. 


MOVABLE-PEG    MODEL   OF  WHOLESALE    RATES. 


,\n  interesting  model  to  indicate  at  a  glance  the  rates  for 
electrical  energy  under  a  certain  schedule  and  under  vary- 
ing conditions  of  service  has  been  prepared  by  the  Com- 
monwealth Edison  Company,  of  Chicago,  under  the  direc- 
tion of  Mr.  E.  W.  Lloyd,  general  contract  agent,  who  is 
also  chairman  of  the  rate  research  committee  of  the  Na- 
tional Electric  Light  Association.  This  model,  which  is 
illustrated  herewith,  is  based  on  the  company's  rate  sheet 
for  the  wholesale  price  of  direct  current  at  various  maxi- 
mum kilowatts  of  demand  and  load-factors.  The  different 
rates  are  indicated  by  movable  blocks  of  wood  set  in  re- 
ceptacles in  a  horizontal  base  with  a  margin  indicating  the 
various  maximum  demands  and  hours'  u^e  on  which  the 
individual  rates  are  calculated.  Thus  the  whole  schedule 
is  exhibited  in  relief  at  a  glance  while  the  model  is  adaptable 
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Movable-Peg     Model     of    Wholesale    Rates. 

to  changes  and  demonstrations  at  will.  The  individual 
blocks  may  be  considered  as  ordinates,  and  each  one  shows 
the  primary  rate  and  the  secondary  rate  for  a  particular 
installation  and  load-factor.  The  height  of  the  block  indi- 
cates the  total  rate. 

For  instance,  the  rate  sheet  shows,  for  a  maximum  in- 
stallation of  200  kw,  with  33>^  per  cent  load-factor,  or 
eight  hours'  use  daily,  a  net  or  total  rate  of  2.1 1  cents  per 
kw-hour.  Sticks  of  wood  0.5  in.  by  0.5  in.  in  cross-section 
were  prepared,  and  a  length  measuring  2. 11  in.  was  cut  ofT 
accurately,  the  scale  being  i  in.  =  i  cent.  The  secondary 
part  of  the  rate,  1.21  cents,  was  also  marked  off  on  the 
block  and  that  portion  painted  with  shellac,  so  that  the 
block  or  peg  shows  not  only  the  total  net  rate,  but  also  the 
relative  proportion  of  the  primary  charge  and  the  secondary 
charge.  Each  block  or  peg  was  prepared  in  this  manner, 
the  smaller  pegs  indicating  in  a  striking  manner  the  low 
rates  earned  under  favoring  conditions. 

The  blocks  were  placed  in  a  frame,  each  block  taking 
the  same  relative  position  as  on  the  rate  sheet.  In  all,  about 
800  blocks  were  used.  Each  block  may  be  removed  for 
inspection,  as  has  been  stated.  It  is  considered  that  the 
model  will  be  useful  in  studying  any  proposed  changes  in 
this  rate  schedule.  When  models  are  made  in  like  manner 
for  the  company's  other  schedules  a  comparison  will  show 
any  irregularities  and  at  what  points,  for  instance,  cus- 
tomers are  better  off  on  the  retail  schedules  than  on  whole- 
sale schedules.  Thus  in  the  present  model  a  group  of  high 
blocks,  representing  corresponding  rates,  is  shown  at  the 
back.  This  would  seem  to  indicate  that  customers  having 
a  small  maximum  and  a  low  load-factor  are  better  off  on 
the  retail  schedule. 
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HANDLING     THE     CUSTOMER     WITH    A    "KICK." 

I  laiiilliiiy  ciii.l()iii«.T,s  willi  cinnplaiiUs  is  oik-  uI  the  most 
tiflioato  and  iinportaiU  (lulics  (if  tlu-  central-station  ollicc 
^talt.  WluTcvor  it  is  possiliU'  and  tlic  i)roi)frty  is  large 
enough  a  separate  room  shonlil  he  set  aside  for  adjusting 
disputes  and  "kicks,"  so  that  otiier  i)atrons  calhng  to  con- 
tract for  service  or  to  |)ay  hills  will  not  he  hronght  into 
touch  with  complaints  ahout  hills  or  siMvice.  Several  West- 
ern companies  e<piipped  with  such  rooms  report  admirahle 
results  after  thorough  trial.  These  "complaint"  rooms  are 
arranged  with  suitahle  antechamhers  provided  with  com- 
fortable chairs  and  reading  tables,  so  that  the  waiting 
complainant  may  not  he  furtlier  annoyed  by  being  forced 
to  stand  or  walk  ahout  tlu-  main  office.  The  advantages 
of  such  an  arrangement  are  obvious  and  retpiire  no  ex- 
planation to  utility  managers. 

It  is  also  essential,  as  pointed  out  by  Mr.  \\  .  11.  liodgc, 
of  II.  M.  Hyllesby  &:  Company,  that  one  or  more  office 
men  be  specially  assigned  to  the  receiving  and  preliminary 
handling  of  complaints.  Such  complaint  or  investigation 
men  should  be  selected  with  great  care  and  should  be  men 
of  at  least  thirty  years  of  age,  married  and  with  familie?. 
Only  in  rare  instances  does  a  younger  or  unmarried  man 
or  young  woman  possess  the  necessary  experience  with 
and  insight  into'  human  nature  to  deal  successfully  with 
people  who  come  to  the  office  with  grievances  seemingly 
irreconcilable. 

Many  utility  companies  have  found  that  telephone  com- 
munications arc  among  the  greatest  breeders  of  dissatisfac- 
tion on  the  part  of  the  public.  Individuals  who  are  habitu- 
ally polite  in  person  often  find  it  possible  to  be  rude  and 
uncivil  when  talking  over  the  telephone.  While  every 
utility  employee  should  be  schooled  in  civility,  it  is  very 
desirable  that  stated  employees  receive  all  telephone  com- 
munications relating  to  trouble,  disputes,  grievances,  etc. 
If  for  no  other  reason,  familiarity  with  the  work  will 
assist  materially  in  prompt  and  efficient  disposition  of  the 
communications. 

In  handling  disputes  much  depends  on  the  manner  in 
which  the  customer  is  addressed  and  the  way  the  subject  is 
presented  or  explained.  The  Commonwealth  Edison  Com- 
pany, of  Chicago,  and  other  progressive  organizations  have 
insisted  that  no  employees  refer  to  the  "rules  of  the  com- 
pany" as  a  reason  why  certain  things  are  done  by  the 
company. or  certain  things  expected  of  patrons.  Instead 
of  talking  about  "the  rules."  employees  are  instructed  to 
talk  about  the  reasons  behind  the  rules,  giving  the  cus- 
tomer, so  far  as  possible,  a  true  understanding  of  condi- 
tions. 

The  advent  into  the  office  of  a  thoroughly  angry  man  or 
woman  who  is  absolutely  sure  that  he  or  she  has  been  un- 
justly treated  by  the  company  is  often  the  one  supreme 
occasion  for  converting  such  an  antagonist  into  a  friend. 
It  is  the  time  of  all  times  to  convince  the  complainant  of 
the  fairness  of  the  organization  and  its  entire  willingness 
to  take  all  the  time  necessary  to  go  thoroughly  over  the 
grievance  and  to  correct  anything  in  which  it  has  been  at 
fault.  The  firmest  kind  of  friends  are  made  for  utility 
companies  in  this  way. 


SECURING  NEW  CUSTOMERS  BY  GIVING  ENERGY 
FREE  FOR  ONE  YEAR. 


Many  central-station  companies  throughout  the  country 
offer  special  inducements  in  order  to  obtain  new  customers 
on  existing  lines.  The  majority  of  these  take  the  form  of 
wiring  on  deferred  payment  lines,  but,  so  far  as  we  know, 
no  company  in  this  country  has  adopted  the  plan  success- 
fully tried  in  Germany  and  Sw'eden  of  supplying  the  cus- 
tomer with    free   electricity    for   one   year.      The    plan   has 


mail)    ad\anlages,  .nid  its  .idoption  docs  luit   entail  the  loss 
which  till-  h.ild  statenunt   wouM  imply. 

IJrielly  stated,  the  scheme  is  based  upon  the  following 
principle :  To  every  customer  who  wires  his  house  at  his 
own  exjjense  free  energy  is  sni)i)lie<l  until  the  cost  of  the 
energy  so  supplied  equals  the  cost  of  the  wiring.  The  time 
of  such  free  supply  is,  however,  limited  to  one  year,  and 
the  agreement  is  hedged  aboiU  with  certain  conditions  in 
order  to  safeguard  the  electric-light  company  against  im- 
postors. .\inong  these  conditions  are  the  following:  (l) 
That  no  installation  in  the  nxjins  in  question  has  previously 
been  connected  to  the  company's  mains.  (This  is  done  to 
])revent  old  installations  being  replaced  by  new  at  the  ex- 
pense of  the  electric-light  company.)  (2)  That  the  new 
installation  must  have  its  own  meter.  (This  prevents  un 
remunerative  extensions  to  cellars,  attics,  etc.,  being  made 
at  the  cost  of  the  electric-light  company.)  (3)  That  the 
cost  of  the  installation  to  which  free  energy  is  to  be  supplied 
docs  not  exceed  $4  i)er  lamp,  or  $13.40  per  motor.  (This 
is  to  prevent  large  installations  being  connected  in  the  free 
energy  scheme.)  (4)  I'hat  a  revenue  of  at  least  $1.50  \ivy 
lamp  and  $5.50  per  motor  for  the  full  year  be  guaranteed 
to  the  electric-light  company  for  each  installation.  (This 
insures  that  the  actual  cost  of  the  free  energy  is  covered. ) 
These  provisions  apply  only  to  lodgings,  staircases,  small 
shops  and  workshops  and  to  other  cases  where  in  the  opin- 
ion of  the  electric-light  company  they  would  be  beneficial 
to  the  central  station.  (This  prevents  new  buildings  which 
must  have  electricity  being  supplied  with  free  energy.) 
Such  a  system  immediately  becomes  the  property  of  the 
owner  of  the  house,  who  is  obliged  to  maintain  it  in  good 
condition  for  at  least  five  years  and  also  to  place  it  free 
of  charge  at  the  disposition  of  tenants.  The  service  con- 
nections are  made  free  of  charge,  and  in  the  majority  of 
cases  the  installations  are  made  by  wiring  contractors  and 
not  by  the  electric-light  company  itself.  The  applicants 
make  their  own  arrangements  with  contractors  and  in  many 
cases  pay  the  contractor  in  instalments.  One  company  in 
Germany  even'goes  so  far  as  to  pay  the  whole  cost  of  wir- 
ing from  the  outset.  The  customer  paying  for  this  in  monthly 
instalments  is  under  the  impression  that  he  is  paying  only 
for  the  cost  of  the  energy,  and  inasmuch  as  the  cost  of 
wiring  is  more  than  the  normal  cost  of  energy  during  one 
year,  the  consumer  becomes  accustomed  to  using  a  large 
amount  of  energy  and  continues  to  use  electricity  liberally 
after  the  period  of  free  supply  has  passed. 

As  a  means  for  loading  up  existing  circuits  the  plan  has 
worked  well,  and  experience  has  shown  that  the  small  loss 
encountered  in  the  first  year  is  of  no  importance  compared 
with  the  large  gain  in  revenue  the  following  years.  One 
company  increased  the  number  of  customers  31  per  cent  in 
a  year,  even  in  the  slack  times,  and  increased  the  number 
of  connected  lamps  by  17.5  per  cent,  showing  that  the 
scheme  appealed  to  small  consumers  who  previously  were 
kept  away  by  the  cost  of  installations. 


ACTIVE    LIGHTING   CAMPAIGN    AT   WORCESTER, 
MASS.  I 


A  vigorous  campaign  to  increase  the  lighting  business 
has  been  under  way  at  Worcester,  Mass..  since  the  early 
summer  of  191 1,  the  work  being  handled  by  the  Worcester 
Electric  Light  Compajiy  along  the  lines  of  aggressive  news- 
paper publicity,  house  wiring  at  moderate  cost  and  flat  rates 
for  residence  service  based  upon  a  charge  of  i  cent  per 
month  per  watt  of  connected  load.  The  company  opened 
the  campaign  on  July  10  with  a  press  announcement  that 
residence  lighting  could  be  secured  at  a  fixed  price  per 
month,  and  prices  were  published  for  the  wiring  of  resi- 
dences at  reduced  rates.  Excess  indicators  are  installed  by 
the  company  in  connection  with  the  flat-rate  contracts  and 
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the  25-\vatt  tungsten  lamp  designed  for  service  on  a  iio-volt 
circuit  has  been  adopted  as  the  standard  lighting  unit. 
About  281  residence-lighting  contracts  have  been  secured, 
and  the  company  has  lately  employed  additional  scjlicitors, 
who  will  specialize  in  this  class  of  business. 

The  company's  wiring  proposition  is  given  in  the  follow- 
ing table,  which  covers  a  complete  installation  in  a  four- 
room  house : 


Six    outlets,    inclosed    wiring $13.70 

I'arlor,     two-lamp    fixtures 2.50 

Dining-room,    two-lamp    fixtures 2.50 

Bedroom,   one-lamp  fixture,  bracket   type 1.25 

Kitchen,    one-lamp    fixture 1.05 

I'orch   lamp,   switch   inside   doorway,   dome   shade 4.50 

Cellar   lamp,    with   switch   upstairs 2.50 

Kiglit   25-watt    Mazda   tungsten   lamps 3.60 

Total     $31.60 

This  equipment  includes  Brush  brass  fixtures  and  pressed- 
glass  shades.  The  porch  lamp  is  not  counted  in  the  enumera- 
tion of  outlets.  The  company  does  no  inside  wiring  itself, 
but  turns  the  work  over  to  the  various  local  contractors 
with  impartiality,  giving  the  jobs  out  in  small  numbers  in 
the  order  received.  The  arrangenvent  has  worked  well,  and 
in  spite  of  a  reduction  in  the  price  of  gas  to  80  cents  per 
1000  ft.  the  business  is  growing  rapidly.  On  Jan.  i,  1912, 
the  price  of  gas  was  reduced  to  75  cents  by  the  local  gas 
company,  which  has  one  of  the  most  economically  man- 
aged plants  in  the  United  States,  but  the  popularity  of 
lighting  residences  by  electricity  is  increasing  by  leaps  and 
bounds. 

The  company  furnishes  electricity  at  the  rate  of  25  cents 
per  25-watt  lamp  per  month,  the  bill  thus  being  $1  for  four 
regularly  used  connected  outlets.  The  average  number  of 
watts  connected  per  installation  of  flat-rate  residence  light- 
ing is  about  150.  The  company  points  out  in  its  publicity 
matter  that  as  many  lamps  as  desired  can  be  installed  on 
the  above  basis;  that  a  small  home  using  four  outlets  can 
be  lighted  for  a  month  at  a  cost  of  only  3^/^  cents  per  day; 
that  hot,  stuffy  oil  or  gas  lamps  are  avoided,  with  the  elimi- 
nation of  sputtering  and  flickering  lights,  and  that  the  con- 
sumer has  the  light  where  and  when  he  wants  it.  A  special 
point  has  been  made  of  the  health,  safety,  economy,  adapt- 
ability and  convenience  of  the  service.  A  special  folder 
issued  by  the  company  includes  the   following  arguments : 

"Frequently,  on  your  way  home  at  night,  you  will  glance 
at  residences  along  the  street,  admiring  them.  But  what 
attracts  your  attention  to  these  homes,  especially  on  a  dark 
night?  It  is  invariably  the  'cheerfid  atmosphere'  of  the 
homes,  which,  upon  investigation,  is  found  to  be  caused  by 
the  electric  lighting  used. 

■'Until  recently  the  general  public  believed  that  electric 
light  was  only  within  the  means  of  the  so-called  rich  man, 
but,  with  the  invention  of  the  newer  light  sources  and  the 
adoption  of  the  flat-rate  method  for  charging,  this  company 
is  making  it  possible  for  every  resident  in  the  city  to  use 
electric  light. 

"Experience  has  proved  that  the  maxinnun  number  of 
lamps  in  use  at  any  one  time  in  the  average  six-room  or 
eight-room  house  will  range  from  four  to  six.  The  flat 
rate  offered  you  by  this  company  permits  you  to  have  as 
many  lamps  installed  in  your  honxc  as  you  wish,  but  you 
pay  a  flat-rate  charge  based  only  on  the  maximum  number 
of  lamps  you  may  wish  to  use  at  any  one  time,  h'or  in- 
stance, you  may  have  twenty  lamps  installed  in  your  home, 
and  if  you  decide  on  four  lamps  as  the  maximum  number 
which  you  may  wish  to  use  at  any  one  time,  your  lighting 
bill  will  be  $1  per  month.  This  means  that  your  cost  will 
be  y/s  cents  per  day  for  four  20-cp  Mazda  or  tungsten 
lamps  burning  at  any  one  time.  Can  you  burn  four  gas- 
lights continually  for  the  same  amount  ? 

"Flat  rate  means  a  guarantee  of  your  monthly  light  bill. 
There  can  be  no  question  about  the  size  or  correctness  of 
your  lighting  bill.  You  need  not  pay  any  attention  to  watch- 
ing the  use  of  vour  electric  light  just  so  long  as  you  do  not 


at  any  one  time  use  more  than  the  maximum  contracted  for. 

"If  your  home  is  not  wired  this  company  offers  to  wire 
it  for  a  sum  which  covers  only  the  cost  of  labor  and 
materials,  plus  a  very  small  margin  of  profit  to  cover 
accounting.  If  you  compare  the  special  price  now  offered 
for  wiring  with  the  regular  charge  for  this  character  of 
work  you  will  find  that  you  can  save  about  40  per  cent. 
This  special  price  is  only  possible  because  of  the  large  num- 
ber of  houses  to  be  wired  as  the  result  of  this  offer.  The 
fixtures  supplied  are  of  brush  brass  and  harmonize  with 
the  interior  of  your  home." 

The  publicity  campaign  of  the  company  has  been  carried 
forward  in  the  local  press,  including  a  Swedish  paper  which 
reaches  a  large  proportion  of  the  population  of  that  nation- 
ality in  Worcester.  Within  five  minutes  after  the  office 
opened  on  the  day  in  which  the  flat-rate  service  was  first 
advertised  telephone  inquiries  began  to  be  received.  Early 
in  November  the  results  indicated  an  average  revenue  per 
flat-rate  installation  of  from  $15  to  $18  per  year.  The  atti- 
tude of  the  public  in  regard  to  the  use  of  the  Excess  in- 
dicator has  been  entirely  favorable.  The  function  of  the 
device  in  flashing  the  lamps  when  the  contract  number  is 
exceeded  is  quickly  understood,  and  the  company  has  had 
practically  no  objections  to  its  use.  There  are  now  about 
15,000  residences  in  Worcester,  the  population  of  the  city 
being  about  150,000.  The  total  number  of  commercial  and 
residence  lighting  customers  on  the  company's  circuits  on 
June  30  last  was  4500.  Contracts  for  flat-rate  house  light- 
ing are  made  for  a  term  of  one  year  on  an  index  card 
requiring  the  customer  to  equip  his  premises  with  tungsten 
lamps  only.  The  card  sets  forth  the  conditions  of  service 
in  detail,  explaining  the  fixity  of  the  bill,  the  use  of  the 
indicator  and  other  points.  A  deposit  is  required  on  these 
installations  or  a  bond  signed  by  the  property  owner. 

In  the  industrial  and  mercantile  lighting  field  the  com- 
pany has  also  been  active  of  late.  A  special  campaign  was 
made  before  the  holiday  season,  the  company  furnishing 
tungstolier  fixtures  equipped  with  four  loo-watt  lamps  and 
also  the  400-watt  and  500-\vatt  Mazda  lamp  with  shade  free 
of  charge  to  meter  customers  contracting  for  a  year  or 
more  of  service.  The  company  makes  a  charge  for  lamp 
renewals  of  only  50  cents  per  month  on  each  fixture.  This 
equipment  means  more  than  twice  the  illumination  given 
two  years  ago  for  the  same  money.  Early  in  the  summer 
a  new  flat-rate  window  and  sign  lighting  campaign  was  in- 
augurated, the  rates  varying  from  65  cents  per  lamp  per 
month  with  a  40-watt  tungsten  to  $7  per  lamp  per  month 
with  the  50()-watt  unit.  Sign  lighting  with  5-watt  lamps  is 
billed  at  10  cents  per  lamp  per  month.  These  prices  include 
the  first  installation  of  lamps  and  free  renewals.  All  lamps 
burn  nightly  until  mignight.  Window  lights  are  cut  into 
service  at  sunset  and  sign  lights  thirty  minutes  later.  The 
company  has  also  reduced  the  selling  prices  of  tungsteti 
lamps  from  35  cents  to  25  cents  in  the  case  of  the  5-watt 
lamp,  with  corresponding  decreases,  extending  to  a  reduc- 
tion of  from  $3.65  to  a  price  of  $3  for  the  500-watt  unit. 
The  company's  commercial-lighting  revenue  increased  last 
year  from  $229,200  to  $248,800,  and  the  energy  sales  for 
illumination,  exclusive  of  street  lighting,  increased  from 
4,555,000  to  6,558,000  kw-hours.  The  new  turbine  station 
in  the  south  part  of  the  city  is  now  operating  at  excellent 
economy,  and  the  outlook  for  the  coming  year  in  both 
lighting  and  motor  fields  indicates  a  much  larger  popular- 
ization of  service  in  Worcester  than  has  even  before  been 
contemplated.  The  company  is  now  proceeding  on  the  line 
of  securing  a  large  amount  of  business  at  a  small  profit 
instead  of  a  small  amount  of  business  at  a  large  profit,  the 
latter  policy  having  been  followed  in  the  earlier  days  of 
the  organization,  with  the  result  that  the  community  as  a 
whole  did  not  realize  the  value  of  the  service.  Mr.  R.  W. 
Rollins,  formerly  general  manager  of  the  Hartford  (Conn.) 
Electric  Light  Company,  is  now  general  manager  of  the 
\\'orcestcr  svstem. 
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Wiring  and  Illumination. 

WIRING  INSPECTORS  MAKE  GOOD  USE  OF  MOTOR 
CYCLES. 


.Siijcc  the  elcctric-wiriiig  inspectors  at  Detroit  liavc  sub- 
*>iiliitc(l  motor  cycles  for  horse-drawn  runabonts  llieir  aver- 
age nnniber  of  inspections  lias  increased  from  ten  to  cij;ht- 
een  and  twenty  a  day.  Detroit  has  a  "wayside"  telephone 
system  in  connection  with  the  Home  company's  lines,  and 
tiiis  lacility  is  of  great  convenience  in  dispatching  inspectors 
to  new  calls.  The  wayside  system,  as  already  mentioned  in 
these  colnmns,  comprises  connection  jacks  mounted  on  the 
company's  poles  in  outlying  sections  of  the  city.  Four  jacks 
are  arranged  in  series  and  make  up  a  line  ending  in  the 
usual  subscriber's  equipment  at  the  exchange.  The  talking 
sets  are  rented  by  the  telephone  company,  with  the  privilege 
of  connection  to  any  wayside  jack,  from  which  any  city 
telephone  can  be  called.  Nearly  500  such  jacks  are  now 
installed  in  Detroit,  enabling  inspectors  to  make  hourly  re- 
ports to  hoaikiuarters. 


PROTECTION   OF  BUILDINGS    FROM   LIGHTNING 


Practical  suggestions  on  the  protection  of  buildings  from 
lightning  strokes  were  given  by  iMr.  H.  B.  Long,  Nashville, 
Tenn.,  before  the  convention  of  the  Western  Electrical  In- 
spectors at  Milwaukee,  Jan.  24.  Stranded  or  other  con- 
ductor with  large  surface  is  preferable,  he  said,  on  account 
of  the  skin  effect  of  the  lightning  discharges.  Except  for 
durability,  iron  or  copper  is  equally  satisfactory.  A  good 
conductor  is  made  from  ^-in.  galvanized-iron  pipe.  The 
conducting  network  should  rise  several  feet  above  the  high- 
est points  of  the  building  protected,  and  should  thoroughly 
encircle  it,  being  grounded  to  the  wall  at  intervals  of  20  ft. 
or  less.  Down-spouts  and  gutters  should  also  be  bonded  to 
the  lightning  conductor.  Good  ground  connection  must  be 
provided  by  attaching  to  water  pipes  or  ground  rods.  Th^ 
ground  rod  or  pipe  must  be  driven  to  permanent  moisture, 
and  preferably  surrounded  by  a  bed  of  coke  to  attract  and 
hold  moisture. 


POINTS  FOR  THE  ELECTRICAL  CONTRACTOR  TO 
CONSIDER. 


In  discussing  the  problems  of  the  electrical  contractor 
before  the  Illinois  Electrical  Contractors'  Association  at 
Chicago,  Feb.  3,  Mr.  L.  B.  Van  Nuys,  Peoria,  urged  the 
compilation  of  careful  estimates  of  cost  for  each  job  fig- 
ured on,  without  respect  to  the  prices  given  or  declared  to 
have  been  given  by  other  contractors.  "Have  the  nerve  to 
figure  your  own  work  and  stick  to  the  prices  you  offer," 
advised  Mr.  Van  Nuys,  who  is  a  practical  contractor.  "Re- 
fuse to  accept  the  supposed  estimates  of  other  firms  which 
the  customer  may  attempt  to  quote  in  trying  to  reduce  your 
price.  In  one  city  recently  a  number  of  contractors  got  to- 
gether to  compare  notes  on  work  taken  under  supposed 
competitive  conditions  and  found  that  not  three-fourths  of 
the  jobs  had  really  been  bid  upon  competitively.  The  cus- 
tomers had  simply  relied  upon  the  credulity  of  the  contrac- 
tors to  beat  down  their  original  prices,  and  each  man,  sup- 
posing that  he  could  do  work  as  cheaply  as  the  next  one. 
though  wondering,  had  accepted  contracts  at  what  was  really 
bare  cost."  Mr.  Van  Nuys  also  offered  a  warning  to  the  small 
contractor  against  the  lure  of  buying  in  "standard  pack- 
ages" at  the  risk  of  overstocking.  Instead,  he  urged  the 
small  man  to  confine  purchases  to  immediate  needs,  paying 
the  higher  broken-package  price,  if  necessary,  but  securing 
the  discount  for  cash.     This  usually  amounts  to  2  per  cent. 


.111(1  by  restocking  often  on  a  cash  basis  the  dealer  can  earn 
as  much  as  12  i)er  cent  a  year,  which  is  much  more  than 
he  would  save  by  buying  standard  packages  whose  contents, 
as  dead  stock,  might  linger  on  hand  for  a  year. 


PROGRESSIVE  INSTALLATION  OF  UNDERGROUND 
SYSTEM. 


.\t  .Newark,  Paterson  and  other  places  in  New  Jersey  the 
city  re(|uires  that  each  year  one  mile  of  lines  of  the  electric- 
light  company  shall  be  placed  underground;  half  of  this 
to  be  selected  by  the  city,  presumably  in  congested  locations, 
and  the  other  half  by  the  company,  as  desired.  This  means, 
of  course,  that  all  of  that  company's  wires  on  this  particular 
mile  must  be  placed  underground  in  ducts.  A  relatively 
similar  plan  is  to  be  followed  in  respect  to  electric  lines 
other  than  those  of  light  and  power  companies.  The  com- 
panies own  their  own  ducts,  but  the  State  of  New  Jersey  is 
working  for  state  control  of  underground  systems  of  elec- 
trical operating  companies.  The  cost  of  placing  this  mile 
of  wire  underground  in  each  of  the  two  locations  given  is 
about  $50,000  per  year  for  each  electric  light  and  power 
company. 


A  COST  SYSTEM  FOR  CONTRACTORS. 


A  method  of  recording  the  costs  of  jobs  already  com- 
pleted in  order  to  secure  data  for  figuring  future  work  was 
outlined  by  Mr.  C.  G.  Rush,  Chicago,  before  the  Illinois 
Klectrical  Contractors'  Association,  F"eb.  3.  Mr.  Rush  pre- 
serves his  data  in  the  form  of  a  card  catalogue,  preparing 
a  line  of  unit  costs  for  all  operations  of  wiring  work.  For 
example,  on  open  wiring  $12  a  thousand  is  charged  for 
mill  work,  15  cents  for  spotting  outlets,  12  cents  each  for 
making  up  drop  cords,  etc.  Similarly,  exposed  conduit  is 
charged  for  at  the  rate  of  $6  a  thousand  and  unit  prices  are 
recorded  for  such  operations  as  pulling  in  wire,  installing 
boxes,  etc.  Using  this  system,  Mr.  Rush  testified  that  he 
has  never  fallen  short  in  making  estimates  where  he  could 
give  his  personal  attention  to  the  work.  The  attempt  to 
get  office  employees  or  others  to  carry  out  such  a  cost  sys- 
tem does  not  always  result  so  satisfactorily,  however,  and 
unless  care  is  taken  the  consequence  may  be  an  "even 
break"  instead  of  a  profit.  To  accentuate  the  individuality 
of  the  contractor,  Mr.  Rush  advised  each  firm,  even  the 
smaller  ones,  to  use  its  own  order-blank  head,  with  name, 
address,  etc.,  when  purchasing  supplies.  The  impression 
thereby  created  with  the  jobber  is  beneficial  to  the  con- 
tractor's credit.  In  dealing  with  customers  the  contractor 
should  pay  some  attention  to  his  own  personal  appearance, 
although  the  chief  requirement  is  that  he  create  the  im- 
pression of  being  a  man  able  to  "put  through  the  job."  The 
man  who  goes  out  to  get  business  must  be  equipped  with  all 
the  information  the  customer  may  require,  ready  to  tell  on 
the  spot  everything  that  may  be  asked  of  him. 


TUNGSTEN  STREET  LIGHTING  AT  JOLIET,  ILL. 


The  Public  Service  Company  of  Northern  Illinois  has 
placed  in  service  at  Joliet,  111.,  an  ornamental  tungsten 
street-lighting  scheme  in  the  business  section  of  the  city,  a 
view  of  one  of  the  streets  at  night  being  shown  herewith. 
To  make  room  for  the  installation  all  of  the  electric-light 
poles  were  removed  from  the  business  section  of  the  city 
and  the  wires  placed  underground.  The  lighting  company 
in  conjunction  with  the  railway  company  then  set  new  trol- 
ley poles  in  concrete  so  as  to  assure  a  perfectly  straight 
line  of  poles.  The  latter  are  spaced  70  ft.  apart,  and  14  ft. 
above  the  sidewalk  are  fixtures  holding  four  6o-watt  mul- 
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tiple  tungsten  lamps.  Thus  far  twelve  blocks  have  been 
eqiaipped,  the  work  being  intrusted  to  the  Morris  Iron 
Company,  Frederick,  Md. 

For  a  time  there  existed  in  the  minds  of  central-station 
men    doubts   as   to   the    merits    of   trolley-pole    systems,    it 


illuminated  within  the  range  of  vision  and  the  intensity  of 
illumination  required  on  the  same  object  when  the  ob- 
server's eye  was  affected  by  the  illuminated  walls  of  the 
room.  The  ratio  between  these  two  was  called  the  "visual 
efficiency"  of  the  lighting  equipment  employed  in  the  room. 


street   at    Night   in   the    Business   Section   of  Joliet,    III. 


being  felt  that  the  fragile  multiple  tungsten  lamp  wculd 
show  undue  maintenance  costs  owing  to  the  vibration 
present.  Trolley-pole  systems  at  present  in  existence,  how- 
ever, do  not  bear  out  these  fears  and  possess  in  addition  the 
advantage  that  they  do  not  add  to  the  obstructions  already 
on  the  sidewalks,  and  in  installations  such  as  that  at  Joliet 
the  obstructions  are  actually  lessened  by  utilizing  existing 
trolley  poles  and  doing  away  with  the  electric-light  poles. 


THE  CHOICE  OF  REFLECTOR. 


Much  interest  was  manifested  in  the  presentation  and 
discussion  of  a  paper  entitled  "The  Choice  of  Reflector: 
Its  Influence  Upon  Illumination  Efficiency  and  Depression 
in  Visual  Function,"  by  Messrs.  Arthur  J.  Sweet  and  L.  C. 
Doane,  before  the  New  York  Section  of  the  Illuminating 
Engineering  Society  on  Feb.  8.  The  authors  described  a 
long  series  of  investigations  relating  to  the  performance  of 
commercial  types  of  reflectors,  including  prismatic,  opal, 
metal,  globe  indirect  and  semi-indirect  units. 

In  determining  the  so-called  illumination  efficiency  of 
the  various  reflectors  a  comparison  was  made  between  the 
lumens  effective  on  the  horizontal  plane  of  reference  and 
the  lumens  produced  by  the  bare  lamps  without  reflectors. 
The  tests  were  conducted  in  an  office  room  13.5  ft.  wide, 
23.5  ft.  long  and  10.3  ft.  high,  the  walls  being  covered  with 
either  white  mat  cardboard  or  black  canton  flannel.  The 
reflection  coefficient  of  the  former  was  y^  P^^  cent  and  of 
the  latter  2.3  per  cent. 

Two  general  types  of  illuminating  installations  were  in- 
vestigated, namely,  the  distributed-unit  type  with  five  40- 
watt  lamps  producing  a  total  of  1914  lumens  and  the 
"center-of-room"  type  with  one  150-watt  and  one  loo-watt 
lamp  producing  a  total  of  2075  lumens. 

An  indication  of  the  results  of  the  tests  is  given  in  the 
accompanying  table,  which  shows  the  relative  illumination 
efficiencies  of  the  various  reflectors  when  used  according  to 
the  distributed  unit  and  the  center-of-room  arrangements 
with  light  and  with  dark  ceilings  and  walls. 

Depression  in  visual  function,  so  called,  was  determined 
by  means  of  a  testing  equipment  specially  built  for  the 
purpose.  A  comparison  was  made  between  the  intensity  of 
illumination  which  just  permitted  an  observer  to  determine 
the  shape  of  a  certain  test  object  when  no  other  object  was 


The  highest  value  of  this  so-called  "efficiency"  was  100  per 
cent,  obtained  with  the  prismatic  focusing  reflector  and  dark 
walls,  while  the  lowest  value  was  53,  obtained  with  the  same 
reflector  and  light  walls. 

As  a  result  of  their  investigations  the  authors  concluded 
that  from  the  standpoint  of  illumination  efficiency  the  cor- 
rect type  of  prismatic  reflector  is  considerably  more  satis- 
factory than  any  other  type  of  lighting  unit.  If  the  correct 
type  of  prismatic  reflector  is  not  chosen,  the  results  are 
about  equal  to  those  given  by  other  types  of  reflectors. 
Light  density  opal  glass  is  not  a  suitable  material  for  re- 
flectors, except,  possibly,  for  types  of  service  where  esthetic 
considerations  strongly  outweigh  considerations  of  illumina- 
tion efficiency,  and  where,  at  the  same  time,  the  taste  of  the 
light  user   is  such   as   to   lead  him   to   prefer   the   esthetic 


Type  of  Reflector. 


Prismatic,  focusing 

Prismatic,  intensive 

Prismatic,  focusing,  satin  finish. 
Aluminumized  metal,  intensive. 
Aluminumized  metal,  extensive. 


DISTRIBUTED 

UNIT. 


CENTER  OF 
ROOM. 


Light.      Dark.   I  Light.      Dark, 


58. S 
53.0 
51.0 
46.  S 


42.5 
34.5 
32.5 
39.5 


Prismatic,  intensive,  satin  finish.  . 
Medium  density,  opal,  high  glaze. 

Prismatic,  extensive 

Heavy  density,  opal,  depolished. . 
Light  density,  opal 


Prismatic,  extensive,  satin  finish. 

Bare  lamps 

Indirect,  mirror  reflector 

Semi-indirect  (8%  and  92%) 


48.5 
46.5 


44.0 
46.0 


42.0 


29.5 
31.5 


30.5 
26.0 


61.0 


50.0 

55.0 
54.0 
52.0 
51.0 
52.0 

48.0 
43.0 
36.0 
29.0 


44.5 

36.0 
38.0 
37.5 
39.5 
35.0 

31.5 

18.0 

7.5 

9.0 


effect  given  by  a  light  density  opal  reflector.  There  is  a 
considerable  variation  of  taste  on  this  point.  Light  density 
opal  reflectors  should  never  be  used  in  illuminating  interiors 
having  walls  of  a  high  coefficient  of  reflection  where  long- 
continued,  close  visual  work  is  frequently  performed. 
Dark  walls  exercise  much  less  influence  in  cutting  down  the 
efficiency  of  illumination  than  has  been  previously  supposed. 
Where  wall  reflection  coefficients  are  low,  relative  depres- 
sion in  visual  function  affords  no  highly  inportant  reason 
for  choosing  one  type  of  reflector  over  another.  On  the 
whole,  however,  if  long-continued,  close  visual  work  is  to 
be   performed    under    the    lighting    installation,    it    will   be 
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wiser  (i)  clioDSf  tlic  type  ol  unit  j;'\''"R  iniiiimiim  dfprcs.sion 
in  visual  function,  ovon  when  wall  rellcction  cocllicic-nts  arc 
low.  If  the  wall  rcllcction  cocflicicnts  arc  of  liiyli  value, 
it  is  of  very  considerable  importance  to  select  units  K'^''"H 
ininiinuin  depression  in  visual  function,  especially  for  serv- 
ice where  long-continued,  close  work  is  to  be  perforniecl. 
The  relative  influence  of  different  types  of  lighting  iniit  in 
causing  depression  in  visual  function  may  correctly  be 
judged  by  the  relative  light  llux  within,  approximately,  the 
angles  of  50  deg.  with  the  vertical  and  So  dog.  with  the 
vertical.  The  flux  emittetl  by  the  light  unit  in  the  60-dcg. 
to  70-ileg  zone  is  especially  fruitful  in  causing  (lei)rcssion 
in  visual  function.  In  this  connection  it  should  be  noted 
that  in  the  case  of  indirect  lighting  the  distribution  curve 
of  the  reflected  light  from  the  ceiling  should  be  taken  as 
the  distribution  curve  of  the  light  unit.  In  the  case  of  semi- 
indirect  lighting  the  net  curve  of  the  ceiling  reflection  and 
of  the  direct  light  from  the  unit  should  be  taken  as  the 
distribution  curve  of  the  unit.  Walls  up  to  the  height  nor- 
mally coming  within  the  field  of  vision  should  have  as  low 
coefficients  of  reflection  as  is  consistent  with  the  avoidance 
of  gloomv  and  depressing  effects.  In  this  connection  it 
will  be  noted  that  the  loss  in  illumination  efficiency  incident 
to  the  use  of  dark  walls  is  fully  compensated  for  by  the 
gain  in  visual  efficiency. 

Discussion. 

Mr.  E.  L.  Elliott  claimed  that  the  glassware  known  to 
the  trade  as  "alba"  cannot  properly  be  designated  as  opal, 
because  it  possesses  illumination  properties  not  found  in 
opal  glassware.  In  defining  illumination  efifects  distinction 
must  be  made  between  light  diffusion  and  distribution. 
Even  when  the  light  is  well  distributed  the  diffusion  may 
be  poor.  Good  diffusion  means  a  large  number  of  widely 
separated  sources  of  light. 

Mr.  P.  S.  Millar  called  attention  to  the  valuable  work  of 
investigation  which  had  been  rendered  possible  by  the 
facilities  afforded  by  the  laboratories  and  trained  investi- 
gators maintained  by  an  industrial  company  and  now  given 
forth  freely  to  the  Illuminating  Engineering  Society.  He 
stated  that  opal  glass  reflectors  can  be  used  quite  as  effec- 
tively as  can  the  different  types  of  prismatic  reflectors.  He 
remarked  that,  measurements  made  on  the  "depression  of 
visual  function"  at  low  illumination  intensities  must  not  be 
assumed  to  represent  the  conditions  at  high  intensities. 

Dr.  Herbert  E.  Ives  said  that  the  ability  to  distinguish 
differencQ  in  illumination  intensities  is  a  function  of  the 
ratio  of  the  two  intensities  rather  than  of  the  arithmetical 
difference,  and  hence  the  actual  difference  varies  directly 
w^ith  the  intensities  and  is  not  constant,  as  the  authors  have 
assumed. 

Mr.  Norman  Macbeth  agreed  that  the  method  employed 
in  determining  the  illumination  efficiency  is  incorrect  be- 
cause 100  per  cent  efficiency  would  mean  exclusive  illumina- 
tion of  the  floor  with  the  walls  and  ceiling  in  total  darkness. 
Such  a  result  would  be  highly  unsatisfactory. 

Mr.  S.  W.  Ashe  described  a  form  of  test  object  which 
has  proved  thoroughly  satisfactory  in  visual  acuity  investi- 
gation. It  consists  of  small  black  wires  stretched  in  parallel 
positions  in  front  of  a  white  background.  The  wires  are 
separated  by  a  distance  equal  to  the  wire  diameter  and  are 
held  in  place  by  being  mounted  along  the  threads  of  a  screw 
cut  for  this  special  purpose. 

Mr.  S.  L.  E.  Rose  said  that  the  authors  were  not  justified 
in  assuming  that  the  prismatic  type  of  reflector  is  more 
satisfactory  than  any  other  type  of  lighting  unit,  as  other 
types  give  equally  good  results. 

Mr.  R.  F.  Pierce  stated  that  the  indirect  system  of  light- 
ing when  properly  designed  and  installed  is  much  more 
satisfactory  than  the  author's  conclusions  might  lead  one 
to  believe. 

In  closing  the  discussion,  Mr.  Sweet  argued  that,  ignor- 
ing color  effects,  the  various  styles  of  reflecting  glassware 
included  under  the  head  of  "opal"  differ  merely  with  refer- 


ence to  the  jjcrcentage  of  reflectioti  and  absorption.  The 
air  of  mystery  that  the  advocates  of  certain  reflectors  place 
around  their  glassware  would  be  dispelled  by  the  presenta- 
tion of  the  actual  .scientific  facts  ui)on  which  their  claims 
are  based.  One  type  of  glassware  may  be  more  artistic  or 
possess  a  better  color  than  another,  but  in  illumination 
efficiency  the  types  dilfer  only  in  reflection  and  absorption. 


RECENT  TELEPHONE  PATENTS. 


REl'EATER   SYSTEM. 

In  most  attempts  to  adapt  the  telephone  repeater  to  prac- 
tice it  has  been  accepted  as  essential  that  the  repeater  sta- 
tion shall  operate  automatically  in  both  directions.  Much 
work  has  therefore  been  done  to  devise  two-way  repeaters 
or  two-way  repeating  circuits.  Not  long  since,  however,  a 
repeater  system  was  devised  which  abandoned  this  two-way 
idea  and  introduced  control  apparatus  which  should  auto- 
matically change  the  connections  of  the  line  to  the  repeater 
in  accordance  with  the  direction  from  which  the  exciting 
voice  currents  were  received. 

The  present  patent,  granted  to  Mr.  C.  Adams-Randall, 
of  New  York  City,  and  assigned  by  him  to  the  Randall 
Telephone  Manufacturing  Company,  recedes  still  further 
from  the  automatic  two-way  plan,  as  here  the  control 
switches  which  determine  the  direction  of  repetition  oper- 
ate in  response  to  a  manual  push-button  at  the  telephone 
station.  Each  party  keeps  his  button  pressed  while  speak- 
ing. 

COMMON-BATTERY    SYSTEM. 

To  Mr.  W.  W.  Dean  a  patent  has  been  granted  for  a 
circuit  system  for  a  common-battery  two-wire  system.  The 
line  battery  is  fed  through  a  high-resistance  line  relay 
permanently  connected  to  the  line  on  the  one  side  and  a 
low-resistance  retardation  coil  upon  the  other  side.  The 
cord-circuit  battery  is  fed  on  the  .one  side  through  a  low- 
wound  supervisory  relay  which  connects  to  the  same  pole 
of  the  battery  as  the  line  relay  and  whose  back  contact  is 
included  in  the  supervisory  lamp  circuit,  and  through  a 
high-resistance  relay  is  connected  to  the  same  pole  of  the 
battery,  of  which  the  front  contact  is  included  in  the 
supervisory  lamp  circuit.  In  operation  the  low-wound 
supervisory  relay  shunts  out  the  line  relay,  the  circuit  of 
both  being  controlled  by  the  subscriber's  hook  switch.  The 
circuit  of  the  high-wound  supervisory  is  dependent  solely 
upon  the  connection  of  the  cord  circuit  to  the  line  jack. 
Another  feature  of  this  circuit  lies  in  the  fact  that  the 
initiation  of  a  call  at  the  substation  causes  the  busy  test  to 
appear  upon  the  jack  sleeve  before  the  operator  has 
plugged.  This  patent  is  assigned  to  the  Kellogg  Switch- 
board &  Supply  Company. 

COMBINED    TRANSMITTER    AND    RECEIVER. 

Mr.  W.  B.  Thompson,  of  North  Conway,  N.  H.,  has  in- 
vented a  combined  transmitter  and  receiver  in  which  these 
two  distinct  elements  are  included  in  a  common  cylindrical 
casing.  At  the  rear  of  the  casing  a  bridge  is  mounted 
which  carries  the  microphone  button,  with  a  long  spindle 
extending  almost  to  the  front  of  the  casing.  A  heavy 
diaphragm  with  a  central  perforation  to  clear  the  trans- 
mitter spindle  is  then  mounted  forward  of  the  button.  This 
diaphragm  carries  the  receiver  magnets.  The  perforated 
receiver  diaphragm  is  mounted  facing  the  magnets,  while 
in  front  of  all,  surmounting  the  spindle,  is  a  small  diameter 
transmitter  diaphragm  guyed  four  ways  to  the  walls.  The 
mouthpiece  is  carried  upon  a  face  plate  which  closes  the 
cylinder.  This  arrangement  of  the  parts  is,  of  course, 
made  possible  by  perforating  the  receiver  so  that  the  spindle 
of  the  transmitter  may  pass  through  it  without  contact. 

PARTY-LINE    SYSTEM. 

A  step-by-step  party-line  system  forms  the  subject  of  a 


Fehklakv  24,  1912. 


ELECTRICAL     WORLD 


423 


patent  granted  to  Mr.  A.  Marchand,  of  Bridgeport,  Wash. 
The  impulses  are  furnished  by  a  hand  generator  the  crank 
of  which  carries  a  controlling  cam.  The  system  includes 
a  lock-out  feature  and  further  an  alarm  which  indicates 
when  the  line  is  being  left  off  normal.  This  alarm,  a 
buzzer,  sounds  with  the  return  of  the  receiver  to  the  hook 
until  the  line  has  been  cleared  by  proper  manipulation. 

TELEPHONE    ACCESSORIES. 

To  prevent  outside  disturbances  from  interfering  with 
conversation,  a  telephone  hood  has  been  designed  and 
patented  by  Mr.  G.  W.  Lancaster,  of  Richmond,  Va.  The 
hood  is  a  rectangular  boxlike  affair  with  one  corner  of  the 
rectangle  cut  away  and  the  edges  so  shafted  as  to  fit  the 
neck  and  shoulders  of  the  telephone  user  when  his  head  is 
in  the  box.  Within  the  box  the  telephone  set  is  mounted 
upon  a  shelf,  the  hook  switch  lever  being  extended  through 
the  wall  and  the  receiver  being  replaced  by  twin  watch- 
case  receivers  upon  a  flexible  support. 

Mr.  G.  L.  Bennett,  of  New  York  City,  is  the  inventor  of 
an  adjustable  receiver  support  for  holding  a  hand  receiver 
at  the  ear  of  the  user.  The  supporting  arm  is  carried  upon 
a  bracket  and  may  swing  in  a  vertical  plane.  A  linkage 
serves  to  depress  and  raise  the  switch  lever.  The  arm  is 
held  in  position  by  a  toggle  spring  or  a  sliding  counter- 
weight, either  of  which  will  hold  it  in  the  position  in  which 
it  was  last  placed. 


Letters  to  the  Editor. 


ANALYSIS  OF  RUBBER  COMPOUNDS. 


To  the  Editor  of  Electrical  World: 

Sir: — Mr.  W.  Jones'  letter  on  the  "Analysis  of  Rubber 
Compounds,"  on  page  320  of  your  issue  of  Feb.  10,  is  quite 
interesting,  but  there  are  a  few  points  to  which  exceptions 
may  be  taken. 

First,  it  should  be  recognized  that  there  is  no  theoretical 
way  of  determining  the  usefulness  of  a  rubber  compound 
merely  from  its  chemical  composition.  The  only  purpose 
that  can  be  served  by  a  chemical  analysis  is  the  identifica- 
tion of  a  compound  or  type  of  compound  that  has  proved 
its  worth  in  practice.  It  is,  therefore,  almost  immaterial 
whether  analysis  shows  a  compound  to  have  the  same  com- 
position as  the  standard  or  whether  the  same  ingredients 
can  be  got  out  of  it  as  from  the  standard.  Exception  is, 
therefore,  taken  to  Mr.  Jones',  statement  that  it  is  important 
to  know  what  is  in  the  compound,  the  real  desideratum 
being  a  means  of  identifying  the  compound  with  others 
which  have  given  good  practical  service. 

Second,  many  chemists  will  disagree  with  Mr.  Jones' 
statement  that  "all  the  oils  and  resins  in  an  extract  from 
rubber  are  quite  easily  saponified."  Do  not  recent  re- 
searches show  that  Para  rubbers  contain  considerable  un- 
saponifiable  resin? 

Third,  Mr.  Jones  presents  interesting  evidence  to  show 
that  vulcanization  does  not  increase  the  extract  in  rubber 
compounds.  Is  it  not  the  mastication  previous  to  squirting 
it  on  to  the  wire  which  causes  the  increase  noted  by  so 
many  chemists?  It  is  well  known  that  insulation  made 
by  the  strip  process  yields  less  extract  than  that  which 
is  squirted  through  dies;  and  it  is  the  writer's  opinion  that 
this  is  due  to  the  necessity  of  mashing  the  compound  to  a 
semi-fluid  state  in  order  to  make  it  pass  through  the  dies. 

An  ideal  specification  for  rubber  insulation,  if  it  specifies 
chemical  composition,  should  also  specify  the  procedure  of 
analysis.  If  this  is  not  done  the  manufacturer  has  to  take  a 
big  chance  of  having  his  material  rejected,  and  consequently 
adds  an  item  for  risk  to  his  price.  For  the  same  reason 
any  proprietary  method  of  analysis  which  is  kept  secret  by 
a  chemist  is  likely  to  be  a  cause  of  endless  trouble  to  manu- 
facturer  and   public   alike,   as  there   is   no   way    for   either 


party  to  disprove  a  statement  by  the  other  that  the  chemist 
is  in  error. 

Acting  under  this  conviction,  a  group  of  representative 
consumers  and  manufacturers  of  rubber  insulation  have 
appointed  a  committee  on  rubber  analysis,  as  described  in 
your  issue  of  Dec.  \6,  1911.  This  connnittee,  of  which  the 
writer  is  secretary,  is  prepared  to  receive  and  give  due  con- 
sideration to  any  method  of  rubber  analysis,  direct  or  in- 
direct, proposed  to  it,  and  will  publish  the  results. 

Nei^'  York.  Wm.  A.  Delmar. 


ELECTRICAL  THEORY  OF  GRAVITATION. 


To  the  Editor  of  Electrical  World: 

Sir: — It  was  with  interest  that  I  studied  Dr.  Crehore's 
paper  on  "An  Analysis  of  the  Causes  of  Gravitation,"  and 
I  wish  to  express  my  appreciation  of  such  a  scholarly  at- 
tempt to  bring  yet  another  phenomenon  into  the  domain  of 
electromagnetic  theory. 

It  may  seem  premature  to  criticise  Dr.  Crehore's  paper 
before  his  entire  theory  appears  in  a  completed  form, 
especially  in  the  case  of  a  physicist  of  such  high  standing. 
There  are,  however,  several  assumptions  upon  which  the 
whole  theory  proceeds  which  it  seems  to  me  are  by  no 
means  clear.  I  shall  briefly  enumerate  them,  in  the  spirit 
of  inquiry   rather  than   controversy. 

The  fundamental  assumption  of  the  theory  is  that  "the 
value  of  the  magnetic  force  at  any  point  near  a  moving 
charge  is  given  by 

H=    ./^«('-^"'      sine, 

r(i  —  p-sin-0)? 

the  meaning  of  the  various  symbols  being  given  in  Dr. 
Crehore's  paper.  If  I  am  not  mistaken,  this  solution  was 
first  given  by  Oliver  Heaviside,  and  holds  only  for  a  charge 
moving  in  a  straight  line  with  uniform  velocity.  This 
assumption  is  fundamental  to  the  mathematical  solution 
and  greatly  simplifies  the  mathematical  work.  I  have  not 
been  able  to  find  or  work  out  a  complete  solution  for  a 
charge  moving  in  a  circular  orbit,  but  from  the  form  of  the 
differential  equations  it  is  very  certain  that  the  solution 
given  above  will  not  apply.  Dr.  Crehore  assumes  that  the 
solution  holds  for  circular  motion  and  proceeds  to  calculate 
the  value  of  the  electromotive  force  or  electric  intensity  on 
this  assumption.  I  cannot  believe  that  the  method  of 
calculation  is  correct — an  inference  which  is  supported  by 
the  fact  that  his  value  of  the  electric  intensity  is  not  that 
given  by  Heaviside's  solution,  where  it  is  shown  that  the 
electric  intensity  is  radial  and  everywhere  of  the  same  sign 
as  the  moving  charge,  instead  of  being  alternating. 

A  second  point  is  that  Dr.  Crehore's  theory  takes  into 
account  only  the  electric  force  due  to  the  moving  corpuscles, 
and  disregards  the  electric  field  of  the  fixed  central  charge 
of  opposite  sign,  which  must  exist  if  the  atom  is  electrically 
neutral. 

Thirdly,  there  would  seem  to  be  no  basis  for  the  assump- 
tion that  a  charged  corpuscle  moving  through  an  electric 
field  is  acted  upon  differently  from  what  it  would  be  if  the 
corpuscle  were  at  rest.  It  is  true  that  its  own  electric  and 
magnetic  field  is  a  function  of  its  motion,  but  there  is  no 
reason  to  suppose  that  the  action  of  an  external  electric 
field  on  it  is  changed  by  its  motion.  The  action  of  an 
external  electric  field  on  the  moving  corpuscle  is  the  same 
as  on  a  stationary  charge  of  equal  value,  while  the  action 
of  an  external  magnetic  field  is  the  same  as  the  action  on 
a  current  element  of  equal  value. 

I  am  only  too  well  aware  that  the  above  considerations 
are  very  sketchily  stated  rather  than  developed,  for  which 
my  excuse  must  be  lack  of  space  in  a  communication  of 
this  kind.  They  do,  however,  in  my  opinion,  constitute  seri- 
ous objections  to  Dr.  Crehore's  theory  in  its  present  form, 

Pittsburgh.  Pa.  Tohn  R.  Carson. 
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Uenerators,    Motors    and     Transformers. 

Overload  Ran^ic  of  Tlircc-riiasc  Induction  Motors. — M. 
V' IDMAR. — A  inatliemalical  article  giving  a  simple  and  prac- 
tically accurate  formula  for  calculating  the  overload  U 
(ratio  of  the  maximum  output  for  a  given  voltage  and 
frequency  to  the  normal  rating).     It  is 

(a       _       Y  ~  '-'"■'^  ^'' 
sin  Oa  "'  /    2  sin  0/, 

where  E  is  the  voltage,  hp  the  normal  rating  of  the  motor  in 
horse-power,  u  the  short-circuit  current,  /'„,  the  no-load 
current  and  cos  Ojt  the  power-factor  at  short  circuit.  This 
fornnda  is  far  more  exact  than  the  recent  formula  of 
Auerbach  for  the  same  purpose.  Besides  the  maximum 
load  which  a  motor  can  carry,  its  maximum  torque  is  also 
of  importance.    The  maximum  torque  in  kilogram-meters  is 

E\/^P  (  ik  _.  Yito-  ^^ 
9.81  X  2  It  t\sm  h  "/''  '^  2 
where  p  is  the  number  of  pairs  of  poles  of  the  motor,  n  the 
frequency  and  tg  y  =  2  tg  0fc.  Both  formulas  give  exact 
results  for  all  purposes  of  practice.  Their  application  is 
illustrated  by  numerical  examples. — Elck.  u.  Masch. 
(Vienna),  Jan.  28. 

Heat  Paths  in  Electrical  Machinery. — An  account  of  the 
discussion  which  followed  the  paper  by  Symons  and  Walker 
recently  abstracted  in  the  Digest.  A.  H.  Law  pointed  out 
the  relatively  small  difference  in  the  thermal  conductivity 
of  various  insulating  materials.  He  referred  to  the  experi- 
ments of  the  authors  demonstrating  that  although  the  heat 
conductivity  along  the  laminations  was  100  times  as  great  as 
across  the  laminations,  the  influence  of  this  on  the  maxi- 
mum temperature  rise  was  small.  This  was  most  interest- 
ing, since  in  the  most  usual  designs  the  heat  had  to  be  con- 
veyed across  the  laminations.  The  alternative  was,  of 
course,  to  carry  the  air  through  longitudinal  ducts  in  the 
core,  but  that  meant  that  the  ventilating  air  was  never 
compelled  to  pass  over  the  surface  of  the  rotor  or  stator 
coils,  and  that  therefore  the  stator  coils  could  be  cooled 
only  by  conduction  through  the  iron.  It  seemed  to  him  a 
great  advantage  to  pass  the  cold  air  first  through  the  rotor 
windings — whose  current-carrying  capacity  limited  the 
whole  output  of  the  alternator — and  next  through  the  high- 
tension  windings,  and  finally  over  the  surface  of  the  iron, 
whose  temperature  was  relatively  of  much  less  importance. 
E.  H.  Rayner  emphasized  the  ineffectiveness  of  air  for 
cooling  on  account  of  the  large  quantities  of  air  required. 
If  instead  of  air  one  could  use  water  for  cooling,  about 
35  liters, would  have  the  same  cooling  effect  as  120,000 
liters  of  air,  so  that  if  it  were  possible  to  cool  the  stator 
only  by  means  of  water  the  volume  of  liquid  would  be  only 
0.03  per  cent  of  the  volume  at  present  required.  Other 
speakers  in  discussion  replied  that  customers  do  not  want 
w^ater-cooled  machines  even  though  they  have  been  offered 
in  the  market.  T.  J.  Sack  said  that  the  thermal  conductivity 
of  insulating  materials  is  almost  proportional  to  their  dis- 
ruptive strength.  In  America  Empire  cloth  is  being  used 
for  cable  insulation,  one  of  the  points  urged  for  it  being 
that  such  a  cable  is  better  able  to  withstand  an  overload. 
He  believes  its  high  heat  conductivity  accounts  for  that 
result.  In  his  reply  M.  Walker  agreed  that  the  efficiencies 
of  fans  on  shafts  are  not  as  great  as  could  be  desired,  and 
they  are  sometimes  as  low  as  20  per  cent.  He  said  that  a 
much  higher  efficiency  can  be  obtained  by  having  a  specially 
designed  fan  and  blowing  machine  for  large  alternators. 
It  is  worth  while  to  do  that,  but  as  a  rule  it  is  a  question 
of  cost.     In  the  discussion  at  Manchester  E.  W.  Marchant 


referred  to  the  temperature  rise  of  a  coil  supplied  with  a 
constant  amount  of  power,  the  heat  loss  being  assumed  to 
be  proportional  to  the  temperature  rise,  according  to  the 
formula  0  =  0^  (i — e  —  t/T),  where  0  is  the  temperature 
rise  at  time  T,  6^  the  final  temperature  rise,  and  T  the 
quantity  usually  called  the  healing-time-conslant,  which  de- 
pends upon  the  mass  and  specific  heat  of  the  coil  and  upon 
the  radiating  surface.  The  value  of  T  may  be  found 
approximately  for  a  transformer  or  other  similar  machine 
by  observing  the  rate  of  decrease  of  temperature  of  the 
coils  per  degree  of  temperature  rise.  The  heating-time- 
constant  is  the  reciprocal  of  this  quantity.  In  order  to 
estimate  T  the  transformer  might  be  run  for  a  short  time, 
the  former  supply  to  it  shut  off,  but  all  cooling  arrange- 
ments left  working,  and  the  rate  of  decrease  of  temperature 
observed.  The  estimate  is,  of  course,  approximate,  but 
serves  to  show  how  long  a  heat  run  should  be  continued. 
Theoretically  the  temperature  rise  at  the  end  of  a  time  equal 
to  the  heating  time  constant  would  be  63.6  per  cent  of  the 
final  rise.  At  the  end  of  a  time  three  times  as  great  as 
the  heating-time-constant  the  temperature  rise  would  be  95 
per  cent  of  the  final  rise,  and  this  time  for  heat  run  is  ample 
for  all  practical  purposes.  With  respect  to  the  same  point 
C.  Smith  said  that  the  law  of  temperature  rise  often  de- 
parts greatly  from  the  simple  form  given  above,  owing  to 
the  complex  nature  of  a  machine  when  considered  as  a 
heating  body.  He  claimed  that  the  law  of  rise  of  surface 
temperature  of  an  armature  must  be  regarded  as  the  sum- 
mation of  the  law  for  the  several  parts  in  which  energy  is 
being  lost;  that  is,  for  an  armature  the  copper,  the  teeth 
and  the  core  each  have  their  own  heating-time-constant, 
and  should  there  be,  as  is  often  the  case,  any  great  differ- 
ence in  the  respective  constant  the  summation  would  give 
a  law  which  is  not  simple. — London  Electrician,  Feb.  2. 

Single-Phase  Commutator  Motors. — R.  E.  Hellmund 
AND  E.  W.  P.  Smith. — While  the  fundamental  principle 
of  operation  of  the  single-phase  series  motor  is  the  same  as 
that  of  direct-current  series  motor,  there  are  essential  dif- 
ferences in  design  and  construction,  as  is  shown  by  close 
comparison  of  the  two  types.  These  essential  differences 
are  the  laminated  core  of  the  alternating-current  motor,  the 
comparatively  large  number  of  poles  of  the  alternating- 
current  motor,  the  use  of  a  distributed  auxiliary  winding 
on  the  alternating-current  motor  in  addition  to  the  main 
field  winding,  the  larger  armature  diameter  as  compared 
with  that  of  a  direct-current  armature,  the  short  and  stubby 
poles  made  possible  by  the  small  number  of  field  ampere- 
turns  on  the  alternating-current  motor,  the  large  and  wide 
commutator  of  the  alternating-current  motor,  the  larger 
number  of  segments  as  compared  with  direct-current 
machines,  and  the  small  air-gap. — Elec.  Journal,  February. 

Mercury  Arc  Rectifier. — Q.  A.  Brackett. — An  illustrated 
account  of  the  operation  of  mercury-arc  rectifiers  in  prac- 
tice, especially  for  the  purpose  of  battery  charging. — Elec. 
Journal,  February. 

Lamps  and  Lighting. 

Miners'  Lamp  and  Firedamp  Detector. — Holmes-Ander- 
son has  devised  electric  "miners'  lamps  which  indicate  the 
presence  of  firedamp  in  the  atmosphere  by  a  reduction  of 
the  light  given  out.  For  this  purpose  the  filament  of  the 
incandescent  lamp  is  in  series  with  a  special  platinum  wire 
resistor.  Platinum  in  a  firedamp  atmosphere  acts  as  a 
catalytic  agent,  causing  combustion  of  the  gas  with  oxygen, 
with  a  resulting  increase  of  the  temperature  and  increase 
of  the  electrical  resistance  of  the  platinum  wire.  The 
current    therefore    decreases,    the    lamp   darkens,    and    the 
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miner  knows  that  tlicre  is  danger.  Fig.  i  shows  an  instru- 
ment for  measuring  the  amount  of  firedamp  in  the  atmos- 
phere, in  combination  with  the  miners'  lamp  L.  The  cur- 
rent is  supplied  by  the  battery  D.  The  two  resistor  wires  A 
and  B  have  the  same  resistance  at  ordinary  temperature. 
One,  A,  is  made  of  a  metal  which  is  not  affected  by  fire- 
damp; the  other,  B,  is  made  of  platinum,  and  is  therefore 
affected  by  the  presence  of  firedamp.     As  long  as  there  is 


"T|f 


Fig.    1 — Firedamp    Detector. 

no  firedamp  in  the  atmosphere  the  two  halves  of  the  system 
shown  in  the  illustration  are  in  balance  and  the  differential 
voltmeter  C  gives  no  deflection.  The  presence  of  firedamp 
causes  the  resistance  of  B  to  vary,  and  the  deflection  of  the 
differential  voltmeter  C  gives  a  direct  indication  of  the 
proportions  of  firedamp  present  in  the  atmosphere.  It  is 
thus  possible  to  detect  the  presence  of  0.25  per  cent  of  fire- 
damp in  the  atmosphere. — Lc  Genie  Civil.  Jan.  27. 

Qeneration,  Transmission  and  Distribution. 

Three-Phase  Winding  Plant. — An  illustrated  description 
of  a  three-phase  winding  installation  made  by  Brown, 
Boveri  &  Company  in  a  Continental  Pluropean  mine.  The 
machine  itself  is  a  special  form  of  the  Deri  single-phase 
repulsion  motor  and  is  shown  in  Fig.  2,  It  consists  of  two 
single-phase   motors   combined   to    form   one   machine,    the 
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Motor. 


Fig.    2 — Diagrams    of    Deri    IVIotor    Connections. 

stator  windings  being  so  connected  as  to  allow  of  the  motor 
being  connected  up  to  a  three-phase  circuit  with  an  equal 
distribution  of  load  on  the  phases.  The  two  halves  of  the 
rotor,  although  mounted  on  a  common  shaft,  are  quite  in- 
dependent of  each  other  electrically,  and  each  half  of  the 
rotor  is  provided  with  a  commutator.  As  in  the  case  of  the 
single-phase  Deri  motor,  each  commutator  is  provided  with 
two  sets  of  brushes,  one  fixed  and  the  other  movable,  and 


these  arc  electrically  connected.  The  movable  brushes  of 
both  conuuutators  are  coupled  together  mechanically  and 
are  operated  by  means  of  connecting  rods  directly  from  the 
control  pedestal.  The  whole  control  of  the  motor,  starting, 
stopping,  reversing  and  electrical  braking,  is  effected  by 
the  movement  of  the  movable  brushes  on  the  commutators 
When  the  motor  is  at  rest  the  movable  brushes  are  by  the 
side  of  the  fixed  brushes  along  the  center  line  of  the  poles, 
and  even  when  the  main  switch  is  closed  the  motor  will  not 
tend  to  rotate,  since  no  current  passes  through  the  rotor 
As  soon  as  the  brushes  are  displaced  from  their  neutral 
position  in  one  or  the  other  direction  there  is  produced  a 
torque  tending  to  turn  the  rotor  in  the  opposite  direction 
from  that  in  which  the  brushes  are  displaced.  The  torque 
exerted  by  the  motor  and  its  speed  are  dependent  upon  the 
angle  through  which  the  movable  brushes  are  displaced,  and 
for  every  position  of  the  brushes  the  motor  has  practically 
a  series  characteristic ;  that  is,  the  greatest  torque  is  exerted 
at  the  lowest  speed.  These  motors  can  exert  a  high  starting 
torque  with  a  comparatively  low  current  consumption.  If 
the  brushes  are  brought  back  through  their  neutral  position 
and  displaced  in  the  direction  in  which  the  motor  is  rotating, 
the  motor  acts  as  a  generator  and  regenerative  braking  is 
obtained,  the  degree  of  which  varies  in  the  same  way  with 
the  brush  displacement,  the  braking  action  not  being  limited 
to  any  particular  speed  of  the  motor.  No  starting  or  regu- 
lating resistors  whatever  are  required.  The  winding  speed 
is  dependent  upon  the  torque  required,  so  that  the  lighter 
the  load  the  higher  may  the  speed  be  raised.  Moreover,  if 
it  is  necessary  to  "force"  the  plant,  this  can  be  done  by 
accelerating  with  the  greatest  possible  torque  until  re- 
tardation is  necessary.  Some  details  are  given  of  the  brak- 
ing arrangements,  and  it  is  claimed  that  the  system  is  more 
efficient  than  the  Ward-Leonard  direct-current  system.  Up 
to  the  present  time  three-phase  motors  of  this  type  have 
not  been  designed  for  higher  ratings  than  about  750  hp,  and 
the  above  system  is  recommended  only  for  medium  in- 
stallations.— Lond.  Elec.  Engin'ing.  Feb.  i. 

Electric  Gear. — Max  Breslauer. — An  illustrated  descrip- 
tion of  the  new  gear,  based  on  the  principle  of  unipolar  in- 
duction, illustrated  and  described  on  page  191  of  the  Elec- 
trical World  dated  Jan.  27,  1912.  It  represents  an  electric- 
power  transmission  over  minimum  distance,  both  the  motor 
and  generator  being  of  unipolar  design.  The  two  machines 
are  independent  of  each  other,  but  are  placed  side  by  side 
so  as  to  form  a  unit.  The  electric  connection  between 
casing  and  armature  as  well  as  between  the  two  armatures 
is  accomplished  by  means  of  mercury.  The  emf  is  gen- 
erated in  the  two  inner  flanges  of  the  rotating  armatures, 
the  conductor  being  the  active  iron  itself.  This  is  per- 
missible because  in  this  case  no  series  connection  is  required 
as  is  usual  with  unipolar  machines,  because  the  relatively 
small  voltage  produced  in  a  single  conductor  is  sufficient  to 
yield  a  good  efficiency  on  account  of  the  very  low  resist- 
ance of  the  "power-transmission  line."  When  this  4inipolar 
gearing  is  used  as  an  ordinary  coupling  the  primary  and  the 
secondary  excitations  are  equal.  With  equal  numbers  of 
r.p.ni.  a  secondary  counter  emf  is  produced  which,  aside 
from  the  voltage  drop,  is  equal  and  opposite  to  the  primarily 
generated  emf.  When  the  excitations  are  different — for 
instance,  the  secondary  twice  that  of  the  primary — a  trans 
mission  ratio  of  one  to  two  is  obtained,  and  by  varying  the 
excitations  the  ratio  of  transmission  can  be  adjusted  at  will 
This  unipolar  gearing,  therefore,  represents  a  complete 
Ward-Leonard  system,  that  is,  a  generator  which  acts  with 
variable  voltage  on  a  motor  the  speed  of  which  can  be 
further  adjusted  by  variation  of  its  own  excitation.  One 
of  the  advantages  of  this  unipolar  gearing  is  its  small 
weight.  For  a  gearing  of  60  hp  with  primary  and  second- 
ary speeds  equal  to  1800  r.p.ni.  and  with  an  efficiency  of 
94  per  cent  the  weight  is  115  kilograms  (253  lb.).  The 
theory  of  the  gearing  is  given.  For  a  certain  design  the 
efficiency  and  weight   are  calculated. — Elek.  Zeit.,   Feb.    i. 
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Tlic  lirst  pari  ol   an   I'.nglish  translation  of  this  article-  ap 
pears  in  tlic  I.oiuloii  Jilcctrician,  I'cb.  2,  and  the  first  pan  of 
a  l'"rcnch  transhition  in  J. a  Lumicrc  lilec,  I'\'h.   i,. 

Speed  Regulation  of  Three-l'hase  Motors.— (i.  Mkykk. — 
An  I'.nghsh  translation  of  his  jjajjcr  recently  abstracted  in 
the  Pii^est  on  economical  methods  of  speed  regnlation  of 
three-phase  motors.  The  anthor  discnsses  the  varions 
means  of  varying  the  speed  of  three-phase  motors  withonl 
loss  anil  ilescrihes  the  several  nses  to  which  they  can  he  put. 
According  to  the  amount  of  speed  regnlation  required  and 
the  size  of  the  unit  in  question  diUerent  methods  are  appli- 
cable. For  outputs  up  to  500  hp  and  any  desired  range  of 
speed  the  series  connnutator  motor  or  the  double  repulsion 
motor  can  generally  be  used.  The  field  of  application  of 
the  shunt  connnutator  motor  is  more  restricted,  h'or  larger 
outlets,  where  only  a  limited  speed  range  is  necessary,  vari- 
able-speed sets  are  available.  These  usually  consist  of  an 
induction  motor  as  the  main  motor  and  a  connnutator 
machine  as  the  part  of  the  auxiliary  set  for  producing  the 
regulation.  When  complete  speed  regulation  of  very  large 
outputs  is  in  question  it  is  advisable  to  adopt  the  Ward- 
Leonard  continuous-current  system. — London  Electrician, 
Feb.  2. 

Steam  Turbines. — K.  Baumann. — A  paper  read  before 
the  Manchester  section  of  the  (British)  Listitution  of  Elec- 
trical Engineers  on  recent  developments  in  steam-turbine 
practice.  After  outlining  the  development  of  the  various 
types  of  steam  turbines,  the  author  compares  modern  tur- 
bines as  regards  economy  and  first  cost.  He  then  discusses 
the  maximum  output  obtainable  from  the  drum  and  the 
disk  types,  the  critical  speed  of  turbine  rotors  and  the  in- 
crease of  the  field  of  application  of  turbines.  After  tabu- 
lating the  best  results  as  regards  steam  economy  obtained 
in  recent  years,  he  gives  curves  and  figures  showing  the 
effect  on  the  steam  consumption  of  changes  in  superheat, 
vacuum,  pressure,  etc. — London  Electrician.  Feb.  2. 

Diamond  Mines  of  South  Africa. — A  van  der  Ham. — 
An  illustrated  description  of  the  electric  installations  of  the 
De  Beers  Consolidated  Mines  in  Kimberley  and  of  the 
Premier  Diamant  Mine  in  the  Transvaal.  While  electricity 
is  used  for  lighting,  traction  and  certain  motor  purposes, 
steam  is  still  the  principal  source  of  power  in  these  mines. — 
Elek.  Zeit.,  Feb.  i. 

Oil  Engine  Plant. — The  central  station  at  Kingston-on- 
Thames  in  England  will  install  two  new  horizontal  Diesel 
engines  of  250  kw  to  300  kw  rating,  driving  alternators. — 
London  Elec.  Reinen:,  Feb.  2. 

Traction. 

Single-Phase  Traction. — W.  Kummer. — A  paper  in 
which  the  author  first  briefly  discusses  the  different  designs 
of  single-phase  traction  motors  and  their  behavior  while 
hauling  and  during  braking.  The  relation  between  normal 
torque  and  active  volume  of  the  motor  is  used  as  the  basis 
for  projects  of  the  motor  equipment  of  locomotives  and 
motor  cars.  A  figure  of  comparison  between  different 
single-phase  traction  systems  is  suggested,  being  essentially 
the  ratio  of  torque  of  the  car  to  weight  of  the  car. — Elek. 
Zeit.,  Feb.  i. 

Installations,  Systems  and  Appliances. 

Electricity  Supply  in  London  and  New  York. — M. 
Tappley. — An  article  giving  comparative  statistical  data 
on  electricity  supply  in  London  and  New  York  in  1910.  A 
number  of  tables  giving  data  on  street  lighting  bring  out 
the  higher  standard  attained  in  New  York.  The  number  of 
arc  lamps  employed  in  New  York  is  more  than  twice  the 
number  reported  as  in  use  in  London,  and,  though  the 
actual  number  of  incandescent  lamps  is  higher  in  the  latter 
case,  the  proportional  development,  taking  into  account  the 
greater  area  and  population  served,  is  considerably  lower. 
The  most  striking  feature  of  the  London  data,  considered 
alone,   is  the   enormous   extent   to   which    metallic-filament 


lamps  ;irc  iiou  niii)l(jyc'(l  in  street  lighting.  In  the  larger 
thoroughfares  the  predominance  of  the  flame  arc  over  the 
other  types  is  being  rapidly  asserted.  On  the  other  hand, 
tables  on  the  cost  of  energy  supply  and  maintenance  show 
that  the  annual  costs  in  New  York  are  from  60  i)cr  cent  to 
loo  per  cent  higher  than  in  London;  the  average  candle- 
power  per  lamp  is  somewhat  higher  in  New  York,  as  also 
are  the  burning  hours,  but  these  factors  alone  flo  not 
account  for  the  wide  discrepancy  between  the  two  sets  of 
figures.  In  ten  of  the  inner  and  three  of  the  suburban 
London  areas  considered,  street  lighting  is  charged  by 
meter,  the  price  ranging  from  2  cents  to  3.8  cents  per 
kw-hour  in  the  borough,  and  from  5  cents  to  6  cents  per 
kw-hour  in  the  suburban  areas.  The  corresponding  aver- 
ages are  2.92  cents  per  kw-hour  and  5.6  cents  per  kw-hour ; 
that  is,  34.4  per  cent  and  66  per  cent  of  the  average  rates 
for  private  lighting,  in  the  respective  groups  of  under- 
takings. Direct-current  supply  is  available  in  72  per  cent 
of  the  "town"  and  80  per  cent  of  the  "suburban"  supply 
areas  in  London,  while  alternating  current  is  provided 
(alone  or  in  addition  to  direct  current)  in  56  per  cent  of 
the  town  and  47  per  cent  of  the  suburban  areas. — London 
Elec.  Review,  Feb.  2. 

PoTver-Factor  Correction. — N.  Stahi.. — For  the  purpose 
of  power-factor  correction  synchronous  motors  may  be 
used  to  supply  the  corrective  current,  either  leading  or 
lagging.  While  rotary  converters  possess  the  characteris- 
tics of  a  synchronous  motor  the  use  of  rotary  converters 
for  power-factor  correction  is  dangerous.  The  reasons  for 
this  are  discussed  in  some  detail,  and  it  is  shown  that 
dangerous  heating  results  in  certain  coils  when  the  machine 
is  operated  at  normal  load  or  overload,  at  power-factor 
other  than  unity. — Elec.  Journal,  February. 

Tariff. — Carl  Schmidt. — In  continuation  of  his  serial  on 
various  problems  of  energy  distribution  from  central  sta- 
tions, the  author  endeavors  to  utilize  the  results  obtained  in 
his  former  articles  for  the  purpose  of  devising  a  uniform 
tariff.  He  calculates  the  cost  to  the  central  station  of  sup- 
plying energy  to  different  groups  of  consumers  and  recom- 
mends a  tariff  based  on  fundamental  prices  for  the  kilowatt- 
hour  charged  to  these  different  groups  of  consumers 
according  to  the  calculated  cost.  The  fundamental  differ- 
ence between  the  different  groups  is  the  time  during  which 
they  use  energy.  The  author  concludes  with  an  account  of 
the  damage  which  has  been  done  by  the  introduction  of 
wrong  methods  of  charging. — Elek.  Zeit.,  Feb.  i. 

Wires,   Wiring  and  Conduits. 

Joints  of  Conductors. — Carl  Egner. — An  illustrated  de- 
scription of  a  simple  method  of  making  soldered  joints  of 
electric  conductors.  The  ends  of  the  wires  to  be  soldered 
are  carefully  cleaned  and  covered  with  solder.  They  are 
then  put  together  into  a  copper  tube  with  an  inside 
tin  lining.  This  is  made  out  of  a  spirally  wound  tinned 
copper  ribbon.  The  cross-section  of  this  tube  exactly  fits 
the  form  of  the  two  wires  to  be  soldered.  Around  the  cop- 
per tube  is  wound  a  thin  sheet  of  solder  tin  and  around  this 
a  protecting  sheet  of  aluminum.  On  this  is  placed  an  ex- 
plosive heating  mixture  of  the  same  kind  as  is  used  in 
matches.  This  is  ignited  and  burns  quickly,  and  the  heat 
thereby  developed  causes  the  tin  to  melt  so  that  all  places 
between  the  tube  and  the  wires  are  filled  out.  When  the 
joint  has  become  cold  the  ash  is  removed,  together  with  the 
aluminum  sheet,  and  the  joint  is  finished. — Elek.  Zeit.. 
Jan.   25. 

Wood  and  Concrete  Poles. — W^.  Manktelow. — The  first 
part  of  an  illustrated  article  on  wood  and  concrete  poles  in 
electrical  service.  The  author  discusses  the  causes  of 
deterioration  of  wooden  poles  and  means  of  preserving 
them  by  impregnation,  giving  the  details  of  various  tar 
processes. — London  Elec.  Reviezv,  Feb.  2. 

Experiments  on  the  Losses  Due  to  Corona  on  Transmis- 
sion Lines. — H.  Goerges,  P.  W^eidig  and  A.  Jaensch. — An 
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English  translation  of  their  (Jernian  paper  whicii  was  re- 
cently abstracted  in  the  Digest. — London  Electrician,  Vth.  2. 

Electrophysics  and  Magnetism. 

Temperature  and  Magnetic  Properties  of  Carbon  Steels. 
— M.  B.  MoiR. — An  abstract  of  a  paper  read  before  the 
Royal  Society  of  Edinburgh.  After  referring  to  the  ex- 
periments of  Hopkinson,  Curie  and  D.  K.  Morris,  the  pre- 
cautions necessary  in  magnetic  testing  are  discussed.  If 
the  temperature  of  a  test-specimen  is  changed  the  specimen 
must  be  rendered  neutral  at  the  new  temperature  previous 
to  carrying  out  the  test.  Increasing  the  temperature  of  a 
specimen  of  cast  iron  from  15  deg.  to  190  deg.  C.  is  found 
to  iriiprove  its  magnetic  quality  for  moderate  values  of  the 
magnetizing  force ;  from  190  deg.  to  260  deg.  C.  the  mag- 
netic quality  falls  off,  after  which  there  is  a  further  im- 
provement. Finally  the  specimen  becomes  non-magnetic  at 
the  critical  temperature.  These  results  are  thought  to  in- 
dicate the  presence  of  a  transformation  point  for  carbon 
alloys  of  iron  in  the  neighborhood  of  200  deg.  C.  Steel 
containing  1.64  per  cent  of  carbon  resembles  cast  iron  in 
its  behavior.  The  setback  in  magnetic  quality  takes  place 
at  much  the  same  temperature  as  that  which  occurs  in  cast 
iron,  the  magnitude  of  the  setback  being  much  the  same  for 
both.  Steel  containing  0.8  per  cent  of  carbon  exhibits  the 
transformation  point,  but  in  a  less  marked  degree.  (The 
first  maximum  point  in  the  susceptibility  curve  occurs  at 
180  deg.  C.  and  the  first  minimum  point  at  220  deg.  C.) 
Low-carbon  steel,  containing  0.3  per  cent  of  carbon,  shows 
the  transformation  point ;  it  is,  however,  very  much  less 
marked  than  in  the  case  of  the  steels  containing  the  higher 
percentages  of  carbon.  The  susceptibility  temperature 
curve  of  a  specimen  of  soft  iron  containing  0.06  per  cent 
of  carbon  exhibits  no  turning  points  in  the  neigliborhood 
of  200  deg.  C.  for  fields  lying  between  2  and  15  c.g.s.  units. 
— London  Electrician,  Jan.  5. 

Terrestrial  Magnetism. — L.  Dunoyer, — An  illustrated  re- 
view of  the  magnetic  exploration  of  the  oceans  and  the 
progress  made  in  terrestrial  magnetism  during  the  first 
half  of  the  nineteenth  century.  After  introductory  notes 
on  the  elementary  theories  of  terrestrial  magnetism,  the 
author  discusses  the  theory  of  Gauss,  the  maps  of  Gauss, 
Sabine,  and  Erdman,  and  the  research  trips  of  Ross  and 
Dumont  L'Urville. — Reviic  Gen.  dcs  Sciences,  Jan.  30. 

Electrochemistry   and   Batteries. 

Iron-Nickel  Storage  Battery. — C.  H.  Sharp  and  W.  E. 
Holland  criticise  and  refute  various  points  in  J.  A.  Mont- 
pellier's  Turin  Congress  paper,  in  which  the  iron-nickel 
storage  batteries  of  Edison  and  of  Gouin  were  compared  in 
favor  of  the  latter.  Montpellicr  replies  to  these  criticisms. 
— L'Electricien,  Jan.  27. 

Units,  Measurements  and  Instruments. 

Effect  of  Railway  Transport  on  Alternating-Current 
Meters. — C.  C.  Paterson  and  A.  Kinnes. — An  account  of 
tests  carried  out  with  the  object  of  seeing  if  supply  meters 
are  detrimentally  affected  by  traveling  by  road  or  rail. 
Eight  induction  watt-hour  meters,  of  four  different  makes, 
were  used  for  the  purpose,  and  each  meter  was  sent  on 
four  journeys.  The  conclusion  is  reached  that  the  rate  of 
alternating-current  meters  of  the  type  tested  can  be  relied 
upon  as  definite  within  about  zfc  0.5  per  cent.  Small 
changes  in  rate  take  place,  but  they  are  quite  erratic  and 
as  liable  to  occur  when  the  meter  remains  on  the  test  bench 
as  when  it  is  sent  on  a  journey  by  rail  or  road. — London 
Electrician,  Feb.  2. 

Shunt. — When  using  a  universal  shunt  in  conjunction 
with  a  galvanometer  it  is  best  to  have  the  total  resistance  of 
the  universal  shunt  not  greatly  differing  from  that  of  the 
galvanometer,  for  if  the  resistances  of  galvanometer  and 
shunt  are  disproportionate  a  loss  of  sensitiveness  occurs. 
The  reason  for  this  is  explained. — London  Elec.  Engineer, 
Jan.  26. 


Telegraphy,  Telephony  and  Signals. 

Tuning  in  Wireless  Telegraphy. — A.  Making. — An  illus- 
trated description  of  a  new  method  for  electric-wave  tuning 
in  wireless  telegraphy,  based  on  simultaneous  adjustment 
of  the  self-induction  and  capacity  of  the  oscillating  circuit. 
— L'Electricien,  Jan.  27. 

Coupled  Oscillators. — John  Stone-Stone. — An  illus- 
trated mathematical  article  in  which  the  author  derives 
simple  and  convenient  formulas  for  the  electric  dimensions 
of  two  coupled  oscillation  circuits.  The  formulas  for  the 
apparent  self-inductions  and  resistances  of  the  oscillators 
are  analogous  to  those  of  the  normal  transformers. — Elek. 
Zeit.,  Feb.  1. 

Telephone  and  High-Tension  Lines. — A  proposed  set  of 
rules  for  connections  of  telephone  lines  to  high-tension 
lines  through  the  intermediary  of  transformers  or  con- 
densers, with  annotations  by  H.  Passavant. — Elek.  Zeit., 
fan.  2S. 


Book  Reviews. 

La  rmioRiE  Cokpusculaire  de  L'^lectricite.  By  Paul 
Drumaux.  Paris:  Gauthier-Yillars.  168  pages,  5 
illus.     Price,  3.75  francs. 

An  excellent,  fairly  elementary  treatise  on  the  electronic 
theory.  It  is  more  in  the  nature  of  a  compendium  and  gen- 
eral review  of  the  subject  than  of  an  original  composition 
or  new  research.  Nevertheless,  the  subject  is  so  clearly 
dealt  with  and  so  ably  collated  that  it  ranks  with  original 
contributions  in  its  usefulness  and  value. 

The  subjects  dealt  with  in  the  nine  chapters  of  the  work 
are :  General  considerations ;  atomic  structure  of  elec- 
tricity; discharges  in  rarefied  gases;  ionization  of  gases; 
dynamics  of  the  electron;  electro-optical  phenomena;  radio- 
activity; conductivity  in  metals;  conclusions.  The  book  will 
be  of  interest  to  all  who,  familiar  with  the  French  language, 
seek  to  inform  themselves  most  directly  and  succinctly  upon 
the  nature  and  principal  consequences  of  the  electronic 
theory. 


Electric  Traction  for  Railway  Trains.  By  Edward  P. 
Burch.  New  York :  McGraw-Hill  Book  Company. 
583  pages;  183  illus.    Price,  $5. 

Although  containing  a  certain  amount  of  material  re- 
lating to  the  relative  merits  of  the  various  schemes  that 
may  be  employed  in  operating  railway  trains  electrically, 
this  book  is  in  reality  a  book  of  reference  for  engineers, 
being  almost  completely  filled  with  descriptions,  statistical 
tables  and  notes  on  the  best  current  electrical  literature. 
Among  the  subjects  treated  are  the  history  and  present 
status  of  electric  traction,  the  characteristics  of  modern 
steam  locomotives,  advantages  of  electric  traction  for  trains, 
electric  systems  available  for  traction,  electric  railway  mo- 
tors for  trains,  motor-car  trains,  characteristics  of  electric 
locomotives,  technical  descriptions  of  direct-current,  three- 
phase  and  single-phase  locomotives,  power  and  energy  re- 
quired for  trains,  transmission  and  contact  lines,  steam,  gas 
and  water-power  plants,  procedure  in  railroad  electrification, 
and  work  done  in  railroad  electrification. 

The  information  given  is  remarkably  complete  and  accu- 
rate, having  been  obtained  "first-hand"  from  manufacturers, 
railroad  men,  consulting  engineers  and  managers  of  proper- 
ties. In  addition  to  the  actual  data  presented  and  the  out- 
line discussions  of  the  comparative  merits  of  the  schemes 
adopted  or  proposed,  the  book  contains  a  valuable  feature  in 
numerous  references  to  books  and  periodicals  dealing  with 
the  subjects  of  electric-railway  equipment  and  operation. 
The  general  method  of  presentation  is  one  that  will  appeal 
strongly  to  steam-railroad  men  who  desire  to  study  electric 
motive  power  and  to  electrical  engineers  who  wish  to  be 
thoroughly  posted  on  the  present  status  of  electric  traction 
for  railwav  trains. 
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New  Apparatus  and  Appliances 


ARMATURE  AND  COIL  TESTING  SETS. 

riu'  advanlajic  of  usiiij;  altcriiatiiij;  current  for  tcstiiij; 
purposes  is  well  exeiuiilified  by  the  facility  with  whicli 
armatures  and  individual  coils  may  be  tested  for  open  and 


Fig.     1 — Coil-Testing    Set. 

short  circuits,  using  a  testing  set  such  as  illustrated  here- 
with. The  Westinghouse  Electric  &  Manufacturing  Com- 
pany has  found  these  devices  so  satisfactory  in  its  own 
works  that  it  has  decided  to  of¥er  them  to  the  trade  with 
the  belief  that  they  will  prove  particularly  acceptable. 

The  sets  here  described  are  divided  into  two  classes,  one 
for  testing  the  individual  coil  and  one   for  the  completed 


Fig.  2 — Armature-Testing  Set 

armature.  A  device  for  locating  faults  in  armature  and 
field  coils  before  the  winding  is  put  in  place  is  illustrated 
in  Fig.  I.  Its  use  saves  further  labor  on  a  defective  coil. 
The  apparatus  consists  of  an  E-shaped  electromagnet 
with  a  detachable  yoke.  An  exciting  coil  is  on  the  middle 
leg  of  the  E.     On  the  back  of  the  E,  between  the  middle 


leg  and  either  outside  leg,  are  wound  two  small  coils  so 
eomu'Cted  that  the  emfs  induced  in  them  oppose  each  other 
and  accurately  l)alanc('  so  that  inider  iionnal  conditions  no 
current  (lows. 

The  field  or  armature  coil  to  be  tested  is  placed  over  one 
of  the  outer  legs  of  the  1'^  and  the  yoke  is  omitted.  If  the 
tested  coil  is  without  fault  it  has  no  effect  on  the  flux 
distribution.  If,  however,  a  leak  or  short  circuit  exists,  a 
current  is  induced  in  the  tested  coil  which  so  alters  the 
distribution  of  the  flux  that  more  passes  through  one  of 
the  detecting  coils  than  through  the  other,  inducing  higher 
voltage  in  one  than  in  the  other  and  thus  causing  a  cur- 
rent to  flow  through  them.  Such  current  can  be  detected 
by  means  of  a  zero-center  wattmeter  or  by  means  of  a 
special  telephone  receiver.  To  locate  a  short  circuit  in  a 
coil  by  burning  it  out  the  coil  is  placed  on  the  middle  leg 
of  the  E,  the  detachable  yoke  put  in  place  as  shown  in  Fig. 
I  and  the  exciting  coil  connected  to  the  line  for  a  short 
time.  The  total  weight  of  this  coil-testing  set  is  about 
275  lb.  It  occupies  floor  space  of  27  in.  by  30  in.  and  is 
14J/2  in.  high  over  all. 

The  device  for  testing  complete  armatures,  illustrated 
in  Fig.  2,  consists  of  a  laminated  iron  core  in  which  an 
alternating-current  magnetic  flux  is  set  by  connecting  the 
terminals  of  its  exciting  coil  to  a  source  of  alternating  cur- 
rent. When  either  a  direct-current  or  an  alternating-cur- 
rent armature  of  the  commutator  type  is  placed  against  the 
face  of  this  core,  which  is  shaped  to  fit  an  armature,  an 
alternating  flux  passes  through  the  armature  core.  If  the 
armature  winding  is  correct  the  emfs  generated  counter- 
balance each  other  and  no  current  passes  through  the 
winding. 

Passing  a  piece  of  metal  or  a  knife  blade  around  the  com- 
mutator short-circuits  in  succession  each  of  the  coils  that 
have  one  side  under  the  testing  pole.  If  there  is  no  fault 
in  the  winding  a  decided  spark  occurs  as  the  knife  blade 
leaves  each  bar.  Absence  of  spark  between  two  bars  indi- 
cates either  a  short  circuit,  an  open  circuit  or  a  reversed 
coil  in  the  windings.  A  short  circuit  or  reversal  will  cause 
a  local  current  in  the  coil  which  will  generate  a  flux  around 
the  slots  in  which  the  coil  lies.  Such  a  local  flux  can  be 
detected  by  running  over  the  surface  of  the  armature  a 
piece  of  sheet  iron  held  lightly,  bridging  from  one  tooth 
to  the  next  successively.  A  local  flux  caused  by  a  short 
circuit  or  reversed  connection  will  attract  the  piece  of  iron 
when  it  bridges  across  the  slot  containing  the  defective 
coil.  If  no  such  local  flux  is  detected  the  fault  disclosed 
by  the  sparking  test  is  due  to  an  open  circuit. 

The  core  is  mounted  on  a  stand  provided  with  wheels  or 
on  a  stationary  stand.  It  is  used  in  a  vertical  position  close 
to  the  armature.  Two  sizes  are  made,  one  for  armatures 
up  to  12  in.  in  diameter  and  one  for  armatures  12  in.  or 
more  in  diameter. 


COLOR-MATCHING  LIGHT. 


The  General  Electric  Company,  after  a  research  by  its 
corps  of  trained  illuminating  engineers  and  in  its  extensive 
laboratories,  has  evolved  a  color-matching  outfit  which  has 
a  spectrum  stated  to  be  exactly  similar  to  that  of  "a  clear 
north  sky"  and  a  marvel  of  simplicity. 

The  device  consists  primarily  of  an  intensified  arc  lampj 
with  a  special  casing  and  an  ingenious  arrangement  of  glass] 
screens  that  remove  the  excess  of  red,  orange  and  violet] 
rays  found  in  the  spectrum  of  the  arc  light.  It  is  stated! 
that  this  intensified  arc  lamp  has  always  been  recognized] 
as  the  nearest  approach  to  daylight  of  all  commercial  arti- 
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ficial  illuminants,  and  thousands  are  being  used  in  llie  lead- 
ing department  stores  of  this  country.  The  addition  of  the 
color  screen  corrects  the  light  absolutely  lo  that  of  the 
north  light. 

The  color  screens  consist  of  a  number  of  colored  strips, 
arranged  side  by  side  to  take  out  the  excess  rays,  and  a 
diffusing  glass  whose  function  is  to  mix  the  light.  These 
glasses  are  made  up  in  the  form  of  a  circle  about  16  in.  in 
diameter  and  are  placed  in  the  large  end  of  a  conical  hood 
which  is  attached  to  the  casing  of  the  lamp.  This  hood 
surrounds  the  inner  globe  and  has  a  reflecting  surface  so 
that  the  light  is  projected  down  tiirough  the  color  screen 
and  the  direct  rays  are  kept  from  the  eyes  of  the  user. 

The  device  has  already  been  standardized  for  use  in  all 
of  the  mills  operated  by  a  corporation  which  sought  relief 
from  the  inconstancy  of  the  north  light  owing  to  variable 
weather  conditions,  llie  new  arrangement  gives  a  direct 
equivalent  of  "the  light  from  the  clear  north  sky,"  and  day 
or  night,  rain  or  shine,  the  turn  of  a  switch  places  in  use 
a  perfect  color-matching  light,  permitting  the  maintenance 
of  an  accuracy  of  quality  which  is  the  desire  of  every 
manufacturer. 


WOODEN  INSULATOR. 


PUNCH  PRESS  FOR  HEAVY  SERVICE. 

The  press  illustrated  herewith  is  arranged  to  cover  nearly 
every  kind  of  blank  cutting,  punching,  perforating,  forming 
and  bending,  including  a  large  portion  of  the  operations 
needed  in  the  manufacture  of  many  articles  made  of  sheet 
metal.  In  electrical  work  it  is  especially  adaptable  in  all 
cases  where  a  machine  is  required  for  heavy  punching. 

In  order  to  combine  the  advantages  of  the  overhanging 


Press   for    Heavy    Punching. 

frame  with  those  of  the  straight-sided  pattern  the  press  is 
equipped  with  stay-rods  which  are  especially  desirable  when 
the  press  is  used  for  embossing,  heavy  stamping  and  shap- 
ing, but  can  be  removed  when  the  press  is  used  in  cutting 
from  full  sheets.  The  belt  rim  is  attached  to  the  gear  so 
that  the  press  is  available  as  either  a  geared  or  a  flywheel 
machine.  When  doing  work  for  which  a  flywheel  press 
would  answer  the  requirements,  the  press  is  arranged  as 
such,  being  driven  as  a  flywheel  press  by  placing  the  belt 
on  the  pulley  rim.  The  gear  in  this  case  acts  as  a  flywheel 
and  the  pinion  and  regular  driving  pulleys  and  flywheel  arc 
thrown  out  of  mesh. 

The  machine  weighs  10,500  lb.  and  occupies  a  floor  area 
of  106  in.  by  49  in.  It  has  been  developed  for  the  market 
bv  the  E.  W.  Bliss  Companv.  Adams  Street,  Brooklyn, 
N.  Y. 


A  novelty  consisting  of  a  combined  insulator  and  pin  of 
one  piece  of  wood  has  been  brought  out  by  the  Minerallac 
Electric  Company,  of  Chicago,  and  is  illustrated  herewith. 
The  wood  is  thoroughly  impregnated  with  an  insulating 
compound  which  gives  it,  according  to  the  claim  of  the 
manufacturer,  rather  remarkable  dielectric  properties,  at 
the  same  time  acting  as  a  wood  preservative.  Several 
varieties  of  wood  are  used,  maple  being  employed  in  some 
instances.  The  impregnation  makes  the  insulator  perfectly 
black  in  color  and  gives  the  surface  a  somewhat  oily 
feeling.  The  combined  insulator  and  pin 
is  turned  out  of  a  solid  piece  of  wood, 
and  it  is  asserted  that  the  insulating 
properties  secured  after  impregnation  are 
better  than  glass  of  corresponding  size 
and  shape.  The  new  insulator  is  known 
as  the  "Unity"  type,  and  it  is  declared 
that  insulators  made  in  this  manner  have 
been  in  service  on  4()oo-volt.  9000-volt 
and  12,000-volt  high-tension  lines  with- 
out arcing.  Further,  it  is  asserted  that 
some  of  the  earliest  installations  have 
been  in  actual  service  as  long  as  eight 
years  and  show  no  deterioration  in  in- 
sulating qualities  nor  any  tendency  to 
crack  or  to  split. 

Several  practical  advantages  inhere  in 
this  type  of  insulator  and  pin.  The  de- 
vice is  practically  non-breakable,  and  the 
packing  and  shipping  can  be  done  simply 
and  cheaply.  Further,  no  irreparable 
damage  will  be  done  if  the  small  boy 
uses  it  as  a  target  in  throwing  stones  or 
if  a  hunter  in  outlying  regions  takes  a 
"crack"  at  it  with  his  shotgun.  If  the 
lineman  drops  the  insulator  to  the  ground 
while  at  work  no  harm  is  done.  The 
mechanical  strength  is  said  to  be  suffi- 
cient for  ordinary  conditions.  This  in- 
sulator was  exhibited  publicly  for  the  first  time  at  the 
recent  Chicag.o  telephone  convention,  but  it  is  said  to  be 
adapted  for  other  classes  of  overhead  construction  work 
as  well  as  telephone  linos. 


Wooden    Insu- 
lator. 


PILOT  CELL  FOR  VEHICLE  BATTERY. 


By  R.  Macrae. 

The  most  important  and,  as  a  rule,  one  of  the  first  ques- 
tions that  is  asked  by  the  purchaser  of  an  electric  vehicle 
is  how  to  determine  the  amount  of  electricity  there  is  in  the 
battery  at  any  time.  It  has  been  necessary  heretofore  to 
give  an  evasive  and  unsatisfactory  answer  in  order  to 
avoid  a  discussion  of  one  of  the  most  annoying  features 
of  the  electric  vehicle,  namely,  the  difficulty  of  knowing  at 
any  time  how  much  work  the  vehicle  is  capable  of  doing 
before  recharging  is  necessary.  This  uncertainty  with 
regard  to  the  amount  of  electricity  in  the  battery  causes  the 
operator  at  one  time  to  waste  time  and  energy  in  charging 
the  battery  when  charging  is  unnecessary  and  harmful,  and 
at  another  time  to  undertake  to  do  a  certain  amount  of 
work  with  an  insufficient  supply  of  electricity,  the  result 
being  not  only  failure  to  do  the  work,  but  an  additional 
expense  incurred  for  towing  the  vehicle  to  a  charging 
station. 

The  difticulty  cxi)criencc(l  in  ascertaining  at  all  times  the 
amount  of  electricity  in  the  battery  has  done  much  to 
retard  the  general  introduction  of  the  electric  vehicle. 
However,  there  is  no  difliculty  ordinarily  in  telling  the 
state  of  charge  of  a  lead  battery. 
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Wlicii  the  surface  of  tlic  battery  suliitiuii  is  upeu  to 
iusiiection  tlie  readings  of  a  liyilroincter  lloating  in  tlie 
solution  will  indicate  exactly  not  only  when  the  battery  is 
fully  charged,  but  also  what  proportion  of  a  full  charge 
there  is  in  it  at  that  time. 

In  electric  vehicles,  however,  the  batteries  arc  usually 
located  in  places  that  are  diiVicult  ol 
access,  and  as  the  covers  of  the  rub- 
ber jars  are  sealed  down  close  to  the 
surface  of  the  battery  solution  it  is 
necessary  in  order  to  use  a  hydrom- 
eter to  draw  olT  a  certain  quantity 
of  the  acid  and  to  test  its  specific 
gravity  in  a  separate  vessel.  As  it 
is  obviously  impracticable  to  per- 
form this  operation  every  time  that 
it  is  desirable  to  know  the  condition 
of  the  battery,  more  convenient 
methods  are  usually  adopted  for 
estimating  the  state  of  charge  of  the 
battery.  For  practical  purposes 
these  methods  as  a  rule  are  sufficient- 
ly reliable  as  long  as  the  apparatus 
is  new  and  in  good  working  order, 
but  the  indications  obtained  from 
them  become  misleading  and  worse 
than  useless  when  anything  happens 
to  be  wrong  with  either  the  battery 
or  the  measuring  instruments. 

For   this   reason,   and   because    it 
is     always     necessary     to     use     a 

hydrometer"  when  the  actual  condition  of  the  battery  has 
to  be  determined,  it  is  usual  for  battery  manufacturers  to 
recommend  that  hydrometer  readings  of  the  battery  be 
taken  about  once  a  week  as  a  check  on  more  convenient 
but  less  reliable  methods  of  operation  that  may  be  used 
from  day  to  day.  These  recommendations,  however,  are 
oiten  entirely  disregarded  on  account  of  the  inconvenience 
of  putting  them  into  practice,  and  in  probably  95  per  cent 
of  the  cases  in  which  there  is  dissatisfaction  with  the 
operation  of  an  electric  vehicle  it  will  be  found  that  the  bat- 
tery has  been  neglected  in  this  way  with  the  undesirable 
results  that  might  have  been  expected. 

To   render   it   convenient   at   all   times   to   ascertain   the 
condition  of  the  battery  by  means  of  the  hydrometer  the 


Fig.    1— Pilot   Cell. 


MILEAGE  ON 

GOOD    STREETS 

Gravity 

Miles 

1280 

r2 

1260 

60 

1240 

42 

1220 

36 

1200 

24 

1180 

12 

1160 

0 

Fig.    2 — IVlileage    Card 

pilot  cell  shown  in  the  accompanying  illustration  has   re- 
cently been  put  on  the  market. 

As  will  be  seen  from  Fig.  i,  this  pilot  cell  consists  of  an 
ordinary  rubber  battery  jar  which  is  provided  with 
a  hydrometer  pocket,  the  liquid  in  this  pocket  com- 
municating with  the  liquid  in  the  cell  through  holes  in  the 


separating  wall  (jf  the  jar.  This  hydromclcr  iDiupartment 
is  provitled  with  a  small  glass  window,  ihruuj^h  which  the 
readings  of  the  hydrometer  can  be  observed.  A  suitable 
guide  below  the  surface  of  the  liquid  keeps  the  Mem  of  the 
liydronieter  central  with  regard  to  the  glass  and  i)rcvcnts 
the  hydrometer  from  sticking  to  the  sides  of  the  com- 
partment. 

I'ig.  3  shows  the  manner  in  which  tin-  pilot  cell  is  used 
oil  an  ordinary  pleasure  vehicle.  Here  the  upper  strip  of 
the  battery  tray  is  cut  in  two  i)ieces,  which  are  unilcd  by  a 
perforated  wooden  block,  through  which  the  hydrometer 
can  be  read. 

A  small  card  attaclied  to  the  buttery  box  shows  tiie  num- 
ber of  miles  that  should  be  obtained  from  the  vehicle  for 
different  readings  of  the  hydrometer  when  the  vehicle  is  in 
good  running  order  and  is  operated  on  well-paved  streets. 
The  card  for  this  particular  vehicle  is  shown  in  I<"ig.  2. 
.\  little  exj)erience  will  soon  enable  the  operator  to  maki- 
proper  allowances  for  unusual  running  conditions,  such  as 
bad  roads,  frequent  stops,  etc.  The  jjerformance  of  the 
vehicle  falling  l)elow  what  the  card  calls  for  is  an  indica- 
tion that  either  the  vehicle  or  the  battery  needs  attention, 
ami  this  attention  sliould  be  given  to  it  as  quickly  as  pos- 
sii)lc. 


Fig.     3 — Pleasure     Vehicle     Provided     with     Pilot     Cell. 

One  of  the  most  valuable  qualities  of  a  hydrometer  is 
that  when  it  has  once  been  accurately  calibrated  it  always 
remains  accurate.  This  is  not  the  case  with  instruments 
having  moving  parts,  jewel  bearings  and  permanent  mag- 
nets, especially  when  these  instruments  are  more  or  less 
exposed  to  the  weather  and  are  subjected  to  the  joltings  of 
an  electric  vehicle. 

When  the  hydrometer  indicates  that  the  gravity  of  the 
battery  is  up  to  its  highest  point  it  is  quite  certain  that 
the  battery  is  fully  charged,  and  whtn,  on  the  other  hand, 
the  hydrometer  reading  is  low  it  is  equally  certain  that  the 
vehicle  will  not  give  its  full  mileage,  no  matter  what 
the  readings  obtained  from  any  other  instrument  may  indi- 
cate. 

When  an  electric  vehicle  is  provided  with  a  pilot  cell 
containing  a  hydrometer  it  is  possible  to  give  definite  in- 
structions for  charging  that  are  readily  understood  and 
easily  followed  out.  There  is  no  excuse  either  for  injury 
to  the  battery  by  overcharging  or  poor  service  due  to  insuf- 
ficient charge;  irregularities  in  the  running  of  the  vehicle 
are  readily  detected  and  the  operator  is  spared  many 
anxious  moments  in  doubt  as  to  whether  or  not  his  supply 
of  electricity  will  prove  sufficient  to  carry  him  to  his  desti- 
nation. 
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BUSINESS,  while  lacking  in  briskness,  continues  to 
show  gradual  iniprovenient.  Public  confidence  is  in- 
creasing rapidly,  and  the  outlook  at  present  is  much 
brighter  than  was  the  case  a  few  weeks  ago.  Kailrtjad  offi- 
cials are  reporting  very  gratifying  increases  in  the  tonnage 
handled,  and  in  several  instances  February  tonnage  is  ex- 
pected to  show  an  increase  over  that  in  February,  191 1. 
Prospects  in  the  iron  and  steel  trades  are  still  regarded  as 
very  favorable,  although  a  slight  decrease  in  inquiries  for 
rails  has  developed  in  the  past  few  weeks.  This  is  believed 
to  be  only  temporary,  however,  and  is  attributed  to  the 
desire  of  the  roads  to  await  the  findings  of  a  committee 
appointed  last  week  to  make  recommendations  for  improv- 
ing the  quality  of  rails.  Moderate  improvement  is  reported 
in  the  woolen  and  cotton  industries,  and  retail  business  is 
also  showing  a  slight  expansion.  Transactions  on  the  New 
York  Stock  Exchange  during  the  week  have  been  in  the 
smallest  volume  since  July,  191 1,  and  the  movement  of 
prices  has  also  been  very  narrow.  Rates  in  the  money 
market  Feb.  20  were:  Call,  2%@2y2  per  cent;  ninety  days, 
2}i@3  per  cent. 


THE  COPPER  MARKET. 

European  fortnightly  statistics  show  a  decrease  in  the 
foreign  visible  supply  of  copper  of  5,447,680  lb.  in  the  first 
fourteen  days  of  February.  This  reduces  the  total  to  119,- 
403,200  lb.,  the  lowest  amount  in  several  years.  With  these 
figures  at  hand,  the  world's  visible  supply  is  placed  at  con- 
siderably below  200,000,000  lb.,  a  figure  which  leads  many  to 

Settling 

Standard     Copper.  Bid.  Asked.  Price. 

Spot    14.02%  14.07V4  

February    14.05  14.10  14.07 '/S 

March     14.05  14.15  14.10 

April     14.05  14.15  14.10 

Aflay     14.05  14.15  14.10 

June      14.05  14.12}^  14.10 

The  London  market,  February  20,  was  as  follows: 

Noon.  Closing. 

£     s     d  £      s     d 

Standard  copper,  spot 63     0     0  63     0     0 

Standard    copper,    futures 63    13     9  63   13     9 

Extreme  fluctuations  for  this  year: 

Highest  Lowest. 

Standard    14.12y2C  13.7Sc 

London,     spot £64     5     0  £60   16     3 

London,   futures 65     0     0  61    10     0 

Best     selected 68     5     0  65     5     0 

believe  that  a  renewal  of  buying  on  the  part  of  consumers 
will  be  forthcoming  within  a  short  time.  At  present,  how- 
ever, there  are  no  signs  of  early  resumption  of  buying  in 
large  amounts.  The  market  this  week  has  been  exceed- 
ingly quiet,  and  no  business  of  moment  has  been  transacted 
with  either  domestic  or  foreign  consumers.  Electrolytic 
is  still  held  nominally  at  14.30  cents  to  14.35  cents  delivered 
thirty  days.  Many  of  the  leading  interests  are  decidedly 
^  surprised  at  the  lack  of  response  to  the  favorable  showing 
of  the  January  report  of  the  Copper  Producers'  Associa- 
tion. An  inference  that  is  being  drawn  from  the  situation 
is  that  consumers  are  well  supplied  for  immediate  needs 
and  feel  confident  of  their  ability  to  replenish  their  stocks 
when  needed,  at  satisfactory  prices.  Exports  for  the 
month,  including  Feb.  20,  aggregate  26,868  tons.  The  daily 
call  on  the  Metal  Exchange  Feb.  20  quoted  copper  as  per 
the   accompanying  table. 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

Federal  Light  &  Traction  Company  Growing  Rapidly. — 

During  the  year  ended  Dec.  31,  1911,  the  I"\-dcral  Light 
&  Traction  Company,  which  operates  a  number  of  public 
utilities  in  the  States  of  Washington,  Wyoming,  Colorado, 
Missouri,  New  Mexico  and  Oklahoma,  and  whose  home 
office  is  at  60  Broadway,  New  York  City,  passed  through  a 
period  of  substantial  growth  and  expansion.  While  the 
official  audit  for  191 1  has  not  been  completed,  returns  al- 
ready   at    hand    indicate    that    earnings,    including    the    full 


twelve  months'  earnings  of  new  acquisitions,  will  exceed 
$1,550,000  gross  and  $630,000  net,  as  compared  with  gross 
earnings  of  $755,670  and  net  earnings  of  $314,156  for  the 
subsidiaries  in  1910.  A  consolidated  statement  of  the  earnings 
of  the  subsidiary  companies  for  the  twelve  months  ended 
Dec.  31,  191 1,  excluding  those  of  the  Trinidad  Electric  Trans- 
mission Railway  &  Gas  Company,  of  Trinidad,  Col.,  which 
began  operations  Sept.  i,  191 1,  shows  gross  earnings  of 
$1,335,271,  operating  expenses  of  $782,404  and  net  earnings 
of  $552,867.  It  is  therefore  likely,  judging  from  this,  that 
when  complete  returns  for  191 1  are  compiled,  they  will 
show  that  the  earnings  of  the  properties  controlled  by  the 
Federal  Light  &  Traction  Company  have  doubled  during 
the  year.  As  a  result  of  the  sale  to  bankers  of  $3,000,000 
thirty-year,  5  per  cent  bonds,  mentioned  in  these  columns 
Feb.  10,  and  the  recent  sale  of  $1,500,000  ten-year  6  per 
cent  debentures,  the  company  is  now  provided  with  ample 
funds  to  meet  temporary  financing  rendered  necessary  by 
acquisition  of  the  Springfield  Railway  &  Light  Company  of 
Springfield,  Mo.,  and  the  Trinidad  Electric  Transmission 
Railway  &  Gas  Company  of  Trinidad,  Col.,  and  on  account 
of  important  improvements  and  extensions  made  to  these 
and  other  properties.  Sale  of  these  securities  has  also  fur- 
nished funds  for  retiring  all  outstanding  bonds,  excepting 
$2,000,000  Springfield  Railway  &  Light  first  lien  bonds  sold 
last  spring,  and  for  immediate  needs  for  improvements,  ex- 
tensions and  acquisitions.  These  new  bonds  are  part  of  an 
authorized  issue  of  $50,000,000,  the  balance  of  which,  re- 
served for  subsequent  issue,  will  be  sufficient  for  the  com- 
pany's needs  for  some  time  to  come.  Progress  is  being 
made  by  the  various  subsidiaries  in  the  instatlation  of  addi- 
tional equipment  and  the  securing  of  new  business.  Con- 
tracts executed  some  time  ago  by  the  Sheridan  Electric 
Light  &  Power  Company  of  Sheridan,  Wyo.,  with  coal 
operators  for  power  purposes,  are  becoming  operative  as 
rapidly  as  equipment  is  installed  by  the  mine  owners.  The 
street-railroad  company  at  Sheridan,  which  purchases  its 
energy  from  the  Sheridan  Electric  Light  &  Power  Com- 
pany, has  been  oonipleted  and  placed  in  operation.  As  a 
result  of  these  two  sources  of  demand,  the  kilowatt-hour 
output  at  Sheridan  in  January,  1912,  was  more  than  double 
that  in  the  corresponding  month  of  the  previous  year.  Work 
is  going  forward  rapidly  on  the  3000-kw  plant  for  the  Trini- 
dad company,  at  Walsenburg,  Col.,  which  will  serve  a  terri- 
tory not  heretofore  covered,  and  will  be  connected  with  the 
rest  of  the  Trinidad  company's  system  so  as  to  aid  in  carry- 
ing the  present  heavy  load.  The  Trinidad  company  has 
already  contracted  for  2,000  hp,  which,  with  other  new  busi- 
ness in  sight,  will  be  eared  for  as  soon  as  the  additional 
capacity  of  the  new  plant  can  be  utilized.  All  old  power 
contracts  have  been  renewed  for  at  least  five  years  at  ad- 
vantageous rates.  The  Gray's  Harbor  Railway  &  Light 
Company,  of  Aberdeen,  Wash.,  operated  by  the  Federal 
Light  &  Traction  Company,  has  closed  contracts  for  290 
additional  street  lamps,  including  such  additional  lamps  as 
may  be  required  by  the  community  in  the  future.  The 
company  at  Albuquerque,  N.  M.,  another  Federal  sub- 
sidiary, has  closed  a  contract  for  irrigation  pumping,  which 
is  expected  to  prove  the  beginning  of  a  considerable  off- 
peak  business.  A  campaign  for  special  street  illumination 
has  resulted  in  the  securing  of  a  number  of  additional  arc 
lamps,  and  the  prospects  for  further  increase  are  very  good. 
The  Springfield  Railway  &  Light  Company  has  contracted 
with  the  Ozark  Water  &  Power  Company  for  a  large 
amount  of  energy,  to  be  supplied  from  the  latter's  hydro- 
electric development,  which  is  to  be  built  on  the  White 
River,  40  miles  from  Springfield,  as  noted  elsewhere  in 
these  columns.  The  new  2000-kw  steam  unit  recently  in- 
stalled in  the  power  station  of  the  Springfield  company, 
previously  mentioned  in  these  columns,  will  be  sufficient  to 
carry  the  company  throughout  the  present  year  and  will 
serve  as  an  auxiliary  to  the  hydroelectric  plant  after  the 
latter  is  completed.  Completion  of  work  of  rebuilding  the 
plant  operated  by  the  Federal  Light  &  Traction  Company 
at  Rawlins,  Wyo.,  will  permit  considerable  economy  in 
operation   over  the   cost  in   1911. 
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Foreign  Trade  Opportunities. — Scvt*ral  lureinn  tradi-  up- 
|M.rtmiitii>«  in  ilu-  (.•liHiri*  .il  iichl  arc  nu-ntionrd  in  the  Daily 
Cuitsitlar  and  Trade  l\i- forts  undor  recent  dates.  Sclu-dule 
No.  8154  .states  tliat  an  electrical  engineer  in  Russia  has 
Kiven  information  to  an  .American  consular  ollicer  that  a 
company  will  be  established  in  tlie  near  future  for  the  pur- 
pose of  selling  electric  and  other  goods  in  European  and 
Asiatic  Russia.  There  will  be  a  central  store  with  branches 
in  various  cities  throughout  the  empire.  The  engineer  re- 
ferred to  wouKl  like  to  hear  from  American  firms  interested 
in  a  proposition  to  sell  their  goods.  Under  Schedule  No. 
8161  an  .\merican  consular  olVicer  reports  that  a  company 
in  his  district  will  construct  a  6oo-hp  steam  and  hydro- 
electric plant  and  also  a  steam-driven  generating  station,  the 
capacity  of  which  is  not  given.  Lignite  will  be  used  as 
fuel  by  the  steam  plants.  This  company  absorbs  the  inter- 
ests of  several  small  electrical  concerns,  with  a  substantial 
increase  in  capitalization.  The  same  consular  ollicer  re- 
ports concessions  to  two  other  companies  for  the  establish- 
ment of  electrical  plants  to  distribute  eacrgy  to  various 
cities.  Schedule  No.  8x66  states  that  the  nnmicipality  of 
Dvinsk,  Russia,  will  receive  tenders  for  the  construction 
of  electric  tramways.  Particulars,  specifications,  etc.,  may 
be  obtained  from  Gorodskaja,  Uprawa,  Dvinsk,  Russia.  No 
time  limit  is  announced  for  receipt  of  tenders.  Schedule 
No.  8168  states  that  the  borough  council  of  I'oplar,  E.,  Lon- 
don, England,  contemplates  an  extension  of  the  electric 
generating  station,  at  an  estimated  cost  of  $102,196.  No 
particulars  are  furnished.  Schedule  No.  8170  states  that 
tenders  will  be  received  by  the  under  secretary,  Public 
Works  office.  Wellington,  New  Zealand,  until  May  i,  1912, 
for  furnishing  water  wheels,  switchboard,  generators  and 
accessories,  together  with  transformers  and  an  electric 
crane.  Lender  Schedule  No.  8179  an  American  consular 
officer  reports  that  a  representative  of  seven  German  elec- 
trical manufacturers  desires  to  secure  the  agency  of  some 
American  company  making  electric  heaters,  irons,  small 
motors  and  household  articles.  Further  details  on  all  of 
the  above  can  be  obtained  by  addressing  the  Bureau  of 
Manufactures,  Washington,  D.  C. 

Byllesby  Interests  in  Colorado. — As  previously  noted,  the 
interests  represented  by  H.  M.  Byllesby  &  Company,  of 
Chicago,  have  acquired  extensive  electric-service  properties 
m  Pueblo  and  Canon  City,  Col.,  and  vicinity.  The  holding 
company  is  the  Standard  Gas  &  Electric  Company,  of  Dela- 
ware, a  thirty-million-dollar  corporation.  Recently  the 
Arkansas  Valley  Railway,  Light  &  Power  Company  has 
been  formed  as  the  operating  company.  It  has  acquired 
the  Pueblo  Suburban  Light  &  Traction  Company,  the 
Colorado  Light  &  Power  Company,  of  Canon  City,  Rocky 
Ford  Electric  Company  and  La  Junta  Electric  Company. 
The  Arkansas  company  has  franchises  to  supply  electricity 
to  Swink,  Manzanola  and  Fowler  and  will  sell  energy  at 
wholesale  to  the  Florence  Electric  Company.  It  has  also 
right-of-way  franchises  for  transmission  lines  in  Pueblo, 
Otero,  Fremont  and  Teller  Counties.  The  water-power 
plant  at  Skagway,  near  Cripple  Creek,  and  the  steam  plants 
at  Pueblo  and  Canon  City  will  be  operated,  other  generating 
plants  in  the  territory  served  being  transformed  into  sub- 
stations. In  making  necessary  improvements  and  exten- 
sions in  this  region  Byllesby  &  Company  are  doing  a  large 
amount  of  construction  work  in  Southern  Colorado. 

American  Telephone  &  Telegraph  Company  Now  Con- 
trols Missouri  Bell  Company. — Control  of  the  Bell  Tele- 
phone Company  of  Missouri  was  assumed  by  the  American 
Telephone  &  Telegraph  Company  at  the  annual  meeting 
of  the  former  on  Feb.  20.  New  directors  were  elected  as 
follows:  U.  N.  Bethel,  vice-president  of  the  American  Tele- 
phone &  Telegraph  Company;  E.  D.  Nims,  vice-president 
of  the  Missouri  &  Kansas  Telephone  Compnay;  H.  J.  Pet- 
tingill,  president  of  the  Southwestern  Telephone  Company 
of  Texas;  C.  H.  Wilson,  general  manager  of  the  American 
Telephone  &  Telegraph  Company,  and  F.  H.  Hamilton,  of 
St.  Louis. 

United  Wireless  Hearing  Postponed. — A  hearing  sched- 
uled to  be  held  in  New-  York  on  Feb.  15  before  United 
States  Commissioner  Alexander  for  the  purpose  of  exam- 
ining Christopher  C.  Wilson,  former  president  of  the  United 
Wireless  Telegraph  Companj%  as  to  the  present  wherea- 
bouts of  certain  of  the  company's  funds  was  adjourned  until 


March  1.  Wilson,  as  previously  noted  in  these  columns,  is 
now  serving  a  term  in  the  federal  prisfm  at  Atlanta,  for 
Using    (he   mails   with    intent    to   defraud. 

Aluminum  Notes  and  Prices. —  Demand  for  aluminum 
continues  to  be  moderate  and  steady.  Prices  Feb.  19  were 
ii)@20  cents  for  large  ingots  for  remelting,  31  cents  for 
rods  and  wire,  and  33  cents   for   sliecls. 

Canadian  General  Electric's  New  Factory. — A  permit 
has  been  granted  to  the  Canadian  (jeneral  lilectric  Com- 
pany to  build  a  three-story  factory  in  Toronto.  Ont.  It  is 
stated  that   the  rest  will   l>c  about  $87,000. 


Financial. 


H.  L.  Doherty  &  Company  to  Finance  Missouri  Hydro- 
electric Development. — With  reference  to  a  statement  in 
these  colunui.s  in  the  issue  of  Jan.  27  to  the  effect  that  the 
Ozark  Power  &  Water  Company  will  build  a  hydroelectric 
plant  on  the  White  River  in  the  Ozark  Mountains  of  Mis- 
souri, it  is  learned  further  that  this  company  has  been  or- 
ganized under  the  laws  of  the  State  of  Missouri,  owns  the 
necessary  water  rights  along  the  White  River,  has  govern- 
ment authority  to  construct  the  necessary  dam  for  the  pro- 
posed development,  and  that  the  project  is  being  financed 
by  H.  L.  Doherty  &  Company,  60  Wall  Street,  New  York, 
who  are  offering  the  securities  of  the  new  company.  De- 
tails of  the  plan  as  given  in  a  letter  by  the  Doherty  Oper- 
ating Company,  which  will  operate  and  manage  the  new 
company,  show  that  the  authorized  capitalization  of  the 
Ozark  Power  &  Water  Company  consists  of  (i)  $6,000,000 
forty-year  first-mortgage  5  per  cent  gold  bonds,  (2)  $500,000 
6  per  cent  cumulative  preferred  stock,  and  (3)  $1,500,000 
common  stock.  All  of  the  common  stock,  $375,000  of  the 
preferred  stock  and  $1,500,000  of  the  bonds  become  out- 
standing at  once.  The  securities  to  be  issued  at  present  are 
to  cover  the  complete  cost  of  a  first  development  of  15,000 
hp  on  the  White  River,  near  the  town  of  Forsyth,  Mo.,  to- 
gether with  about  120  miles  of  distribution  system,  and  the 
necessary  feeders  and  substations  to  supply  the  traction, 
lighting  and  power  requirements  in  Springfield,  Mo.,  and 
to  connect  in  and  feed  the  excess  current  to  the  Empire 
District  Electric  Company,  at  Joplin,  Mo.  It  is  estimated 
that  the  station  will  be  in  operation  not  later  than  April  1, 
1913.  Contracts  have  been  made  with  the  Ambursen  Hy- 
draulic Construction  Company,  of  Boston,  for  the  complete 
contruction  of  the  dam  and  power  house  at  a  maximum 
guaranteed  cost.  Contracts  already  made  call  for  the  com- 
pletion of  a  50-ft.  Ambursen  patented  reinforced-concrete 
dam  and  power  house,  completely  equipped  with  five  2250- 
kw,  three-phase  General  Electric  generating  units,  each 
direct-connected  to  a  pair  of  48-in.  S.  Morgan  Smith  wheels. 
Contracts  for  all  necessary  exciters,  switchboards,  trans- 
formers and  other  electrical  appurtenances  have  been  placed 
with  the  General  Electric  Company.  As  regards  return 
upon  the  investment,  H.  L.  Doherty  &  Company  estimate 
that  gross  returns  from  the  first  development  alone  in  the 
year  ending  April  i,  1914,  from  business  already  contracted 
for  and  in  sight,  will  be  sufficient  to  yield  4.06  per  cent  upon 
the  $1,500,000  common  stock,  after  deduction  of  all  charges 
and  expenses.  For  the  year  ending  April  i,  1915,  the  esti- 
mate is  for  a  dividend  of  7.2  per  cent  on  the  common  stock. 
Contracts  have  been  executed  with  the  Springfield  Gas  & 
Electric  Company  and  the  Springfield  Traction  Company, 
of  Springfield,  Mo.,  controlled  by  the  Springfield  Railway 
&  Light  Company,  which  is  in  turn  controlled  by  the  Fed- 
eral Light  &  Traction  Company,  for  their  power  require- 
ments for  a  term  of  years,  and  a  contract  has  also  been 
closed  with  the  Empire -District  Electric  Company  for  an 
interchange  of  energy  on  terms  very  satisfactory  to  both 
parties.  The  plan  by  which  subscription  to  the  project  is 
to  be  made  includes  the  formation  under  the  laws  of  Dela- 
ware, or  other  suitable  state,  of  a  corporation  to  be  known 
as  the  Electric  Bond  Deposit  Company,  with  an  authorized 
capital  of  $15,000,000,  of  which  $10,000,000  will  be  6  per  cent 
cumulative  preferred  stock  and  $5,000,000  common  stock. 
The  purpose  of  this  company  will  be  to  purchase  and  hold 
underlying  issues  upon  gas  and  electric  enterprises  and   to 
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sell  thein  when  their  market  value  is  established.  The 
Ozark  bonds,  $375,ooo  preferred  stock  and  one-half  the 
Ozark  common  stock  will  be  sold  to  the  Electric  Bond 
Deposit  Company,  which  will  retain  it  in  its  treasury,  less 
such  part  of  the  common  stock  as  shall  be  needed  by  it  to 
pay  the  expenses  of  the  offering  and  the  originators  of  the 
enterprise.  The  Gas  Securities  Company,  of  New  York,  for 
a  consideration  to  be  paid  in  common  stock  of  the  Electric 
Hond  Deposit  Company,  has  agreed  to  guarantee  the  divi- 
dends upon  $1,500,000  of  the  preferred  stock  of  the  Electric 
Bond  Deposit  Company,  until  such  time  as  the  Ozark  Power 
&  Water  Company  shall  have  earned  interest  for  one  year 
upon  its  outstanding  bonds  and  dividends  upon  its  out- 
standing preferred  stock.  Under  the  terms  of  the  subscrip- 
tion plan,  an  ofifering  is  made  by  11.  L.  Doherty  &  Company 
of  $300  par  value  Ozark  Power  &  Water  Company  common 
stock  and  $1,000  par  value  Electric  Bond  Deposit  Company 
6e  per  cent  preferred  stock  for  $1,000  in  cash. 

Kings  County  (N.  Y.)  Electric  Light  &  Power  Com- 
pany's Progress  in  1911. —  The  ooniljined  reports  of  the 
Kings  County  Electric  Light  &  Power  Company  and  the 
Edison  f21cctric  Illuminating  Company,  of  Brooklyn,  N.  Y., 
all  of  whose  capital  stock  is  owned  by  the  lirst-named  com- 
pany, for  the  year  ended  Dec.  31,  191 1,  show  gross  operating 
revenue  of  $4,707,914  in  191 1,  as  compared  with  $4,248,694 
in  1910,  an  increase  of  $459,219.  The  surplus  available  for 
dividends  was  $1,024,356,  which  is  equivalent  to  10.24  per 
cent  on  the  capital  stock,  as  compared  with  $1,009,233,  or 
10.09  per  cent,  in  1910.  The  combined  balance  sheet  as 
of  Dec.  31,  191 1,  shows  assets  of  $29,2<S8,i37,  as  compared 
with  $27,358,634  in  1910.  Anthony  N.  Brady,  president  of 
the  company,  states  that  an  encouraging  feature  of  the 
commercial  development  of  the  company  during  the  year 
has  been  the  increase  of  power  business  for  operating  large 
manufacturing  plants.  In  commenting  upon  this  phase  of 
the  company's  affairs  he  calls  attention  to  one  large  con- 
tract secured  during  the  year,  which  contains  a  minimum 
guarantee  of  $45,000  annually  for  a  term  of  ten  years  and 
will  become  operative  within  a  few  months.  According  to 
the  report  the  number  of  customers  at  the  end  of  the  year 
was  28,057,  as  compared  with  23,866  at  the  end  of  1910,  an 
increase  of  4191.  The  total  connections  to  the  company's 
system  at  the  end  of  the  year,  in  50-watt  equivalents,  after 
deduction  of  122,478  50-watt  equivalents,  which  were  dis- 
connected on  account  of  fire  at  Prcamland,  Coney  Island, 
were  2,142,064,  as  compared  with  2,036,473  in  1910,  an  in- 
crease of  105.591.  The  number  of  contracts  signed  during 
the  year  was  15,891,  as  compared  with  1/1.192  in  1910,  and 
the  power  contracts  written  during  the  year  aggregated 
19,840  hp,  as  compared  with  17,731  hp  written  in  1910,  an 
increase  of  2,109  hp.  The  total  lighting  and  power  business 
contracted  for  during  191 1,  on  a  basis  of  50-watt  equivalents, 
was  769,115,  as  compared  with  813,992  in  1910,  representing 
a  decrease  of  44,877  equivalents.  The  1910  figures  include 
renewal  and  succeeding  contracts  with  Luna  Park  and 
Dreamland,  the  Coney  Island  resorts,  totaling  127,477  50- 
watt  equivalents,  so  that  when  these  are  excluded  figures 
for  191 1  show  an  increase  over  1910  of  82,600  50-watt  equiv- 
alents. The  total  current  generated  during  the  year  was 
105,629,324  kw-hr.,  as  compared  with  95,811,402  in  1910;  the 
largest  daily  output  was  425,200  kw-hr.,  as  compared  with 
373,000  kw-hr.  in  1910,  and  the  maximum  load  in  kilowatts 
in  191 1  was  35.500,  as  compared  with  32.500  kw  in  the  year 
preceding. 

Chicago  Telephone  Company. — 'J"hc  annual  report  of  the 
Chicago  Telephone  Company,  presented  by  President  B. 
E.  Sunny  to  the  stockholders  on  Feb.  14,  showed  gross 
revenue  for  the  year  ended  Dec.  31,  191 1,  of  $12,678,390. 
this  is  an  increase  of  $1,347,237  over  the  returns  in  the  pre- 
vious year.  Nearly  all  of  the  increase,  however,  was  ab- 
sorbed in  the  operating  and  maintenance  cost,  leaving  net 
earnings  for  the  year  of  $2,262,540.  which  is  an  increase  of 
only  about  $7500.  The  dividends  paid  in  191 1  were 
$2,160,000,  the  earnings  on  the  stock  being  8.38  per  cent. 
The  balance  sheet  as  of  Dec.  31.  1911,  shows  total  resource>j 
of  $40,778,119,  of  which  $33,776,612  is  invested  in  plant.  The 
capital  stock  liability  is  $27,000,000  and  the  bonded  debt 
$5,000,000.  The  company  had  335,652  telephones  in  service 
at  the  end  of  191 1,  an  increase  of  11.6  per  cent  during  the 
year.     The  average  gross  revenue  per  telephone  during  the 


year  was  $39.56,  and  the  gross  revenue  per  telephone  in  the 
city  of  Chicago  was  $41.24  on  the  average.  Both  figures 
show  a  slight  decrease.  The  falling  off  in  revenue  per 
telephone  in  the  city  is  attributed  by  Mr.  Sunny  to  the  in- 
crease in  the  number  of  nickel  prepayment  telephones.  The 
average  revenue  from  these  instruments  is  $22.70  a  year, 
whereas  the  operating  cost  has  been  computed  by  experts 
as  ranging  from  $25  to  $28  a  year.  An  important  element 
of  expense  of  maintaining  the  cheaper  class  of  telephones 
arises  from  their  frequent  removal. 

Mackay  Defends  Postal  Telegraph  Company. — Clarence 
II.  Mackay,  president  of  the  Mackay  Companies,  said  in 
part  at  the  annual  meeting  of  the  stockholders  in  Boston, 
I*"eb.  15:  "Some  may  be  disposed  to  criticise  our  attitude 
of  open  rivalry  with  the  American  Telephone  and  the 
Western  Union.  I  have  been  told  that  our  monthly  Postal 
Telegraph  publication,  in  which  the  oppressive  measures 
of  the  wire  trust  were  in  part  exposed,  was  costing  us  the 
friendship  of  some  £)f  our  stockholders.  My  only  answer 
is  that  we  have  to-day  more  shareholders  than  ever  before. 
For  every  one  we  lose  we  gain  three.  We  have  to-day 
between  7,000  and  8,000  shareholders.  The  $12,000,000  real- 
ized two  years  ago  from  the  sale  of  American  Telephone 
&  Telegraph  Company  stock  is  still  preserved  intact  in  cash 
and  in  the  highest  class  of  securities,  including  New  York 
City  bonds,  and  the  fund  is  ready  for  emergencies,  exten- 
sions or  the  taking  up  of  a  new  line  of  business."  The 
annual  report  of  the  company  for  the  year  ended  Feb.  1, 
1912,  shows  income  from  investments  in  other  companies 
of  $4,128,490,  which  is  equal  to  5.14  per  cent  on  $41,380,400 
common  stock,  after  allowing  4  per  cent  on  $50,000,000  pre- 
ferred stock,  as  compared  with  5.13  earned  on  the  same 
stock  in  the  preceding  year.  The  balance  sheet  shows  as- 
sets of  $92,331,238  as  compared  with  $92,303,859  in  the  pre- 
vious year. 

Philadelphia  Company's  Financing. — A  special  meeting 
of  stockholders  of  the  Philadelphia  Company,  of  Pittsburgh, 
will  be  held  in  that  city  on  April  29  to  vote  upon  a  proposed 
increase  of  the  capital  stock  from  $43,400,000  to  $73,400,000. 
The  new  shares  are  to  be  6  per  cent  cumulative  preferred. 
A  proposition  to  issue  $10,000,000  5  per  cent  convertible 
debentures  will  also  be  considered  at  this  meeting.  This 
financing  is  to  be  in  accordance  with  plans  of  the  company 
for  consolidating  all  the  street-railway  companies  owned 
by  it  and  for  construction  of  a  generating  station  in  the 
Pittsburgh  district.  The  consolidation  of  the  traction 
companies  and  the  issue  of  new  securities  will  be  in  line 
with  the  desire  of  the  Council  of  the  city  of  Pittsburgh,  and 
the  new  money  will  be  expended  in  harmony  with  the 
views  of  the  city  authorities.  There  has  been  extensive 
litigation  between  the  city  and  the  railway  companies,  and 
the  new  Council,  which  assumed  office  in  the  latter  part  of 
191 1,  determined  to  bring  about  a  satisfactory  alliance  be- 
tween the  city  and  the  traction  corporation. 

Proposed  Sale  of  Illinois  Tunnel  Properties. — Judge 
Kohlsaat,  of  tiie  United  States  Circuit  Court,  has  issued  a 
decree  ordering  the  sale  of  the  property  of  the  Illinois  Tun- 
nel Company  of  Chicago  on  March  19.  This  is  the  com- 
pany which  operates  the  underground  electric-railway 
freight  service  in  Chicago  and  also  the  automatic  telephone 
service.  It  was  placed  in  the  hands  of  Charles  G.  Dawes 
and  David  R.  Forgan  as  receivers  on  Dec.  i,  1909,  and  the 
sale  of  the  properties  has  been  contemplated  for  some  time. 
The  formal  petition  for  the  judicial  decree  of  sale  was  filed 
by  the  Central  Trust  Company  of  Illinois,  trustee  for  mort- 
gage holders,  whose  claims  amount  to  $41,000,000.  A  re- 
organization of  the  property  is  contemplated,  and  the 
formal  sale  is  a  necessary  step  in  that  proceeding. 

Stone  &  Webster's  1911  Statement. — The  combined  state- 
ment of  earnings  of  the  electric-railway,  electric-lighting, 
gas  and  water-power  companies  operated  under  the  man- 
agement of  the  Stone  &  Webster  organization  has  been 
issued  for  the  year  ended  Dec.  31,  191 1,  and  shows  gross 
earnings  of  $22,969,868,  an  increase  of  $946,742;  a  balance 
available  for  dividends  of  $5,461,257,  an  increase  of  $508,683. 
and  a  surplus  for  the  year  of  $2,093,481,  an  increase  of  $26.- 
670.  The  total  connected  electric-lighting  load  in  50-watt 
equivalents  was  2,341,880,  an  increase  of  246,960,  and  the 
total  connected  power  load  was  approximately  130,400  hp, 
an   increase  of  18,300  hp. 
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Cleveland  Electric   Illuminating  Company's  Year. —  In   its 

iLsc.il  y»';ir  iiuKd  Din'  .^i,  i<)ii,  tin-  (,  Irvi-laiul  I'.liH-lric  lUu- 
miiKitiiiK  Company  canu-il  a  surplus  availal)lr  for  (liviclciids 
of  $1)87.441,  which  was  sulVicicnt  to  pay  the  n-nular  6  per 
cent  ilividcnd  on  the  preferred  stock  and  leave  a  balance 
equal  to  I  J. 70  \nr  cent  on  tlie  $7.3.V).400  outstanding  com- 
mon stock.  After  deduction  of  $505, 5' i  for  the  common- 
stock  dividend,  there  was  left  a  i)aiance  of  $-133. 'Mo.  Total 
deductions  from  this  were  $3-M.550,  including  $300,000  for 
depreciation  reserve,  which  left  a  surplus  for  the  year  of 
$100,371. 

Tokio  Seeking  Funds  for  Municipal  Ownership. — Pre- 
liminaries are  being  arranged  in  London  for  a  loan  of  about 
$45,000,000  to  the  city  of  Tokio,  Japan,  for  the  purchase  by 
the  city  of  the  street  railways  and  electric  plants  now 
operated  by  private  corporations.  It  is  stated  that  $20,000,- 
000  of  this  sum  is  to  be  placed  in  Paris  for  subscription,  that 
$15,000,000  will  be  offered  in  London,  and  that  the  remain- 
ing $10,000,000  is  to  be  offered  in  New, York  through  Kuhn, 
Loeb  &  Company.  The  Inmds  will  bear  interest  at  5  per 
cent. 

National  Carbon  Company's  Annual  Report. —  The  annual 
report  of  the  National  Carbon  Company  for  the  year  ended 
Dec.  31,  191 1,  shows  net  income  of  $931,145,  which  is  a  de- 
crease of  $37.^,151  as  compared  with  the  net  income  in  the 
preceding  year.  Preferred  dividends  were  $315,000,  leaving 
a  balance  of  $616,145.  which  is  equal  to  11.2  per  cent  on 
$5,500,000  common  stock,  as  compared  with  17.9  per  cent  in 
the  preceding  year.  At  the  annual  meeting  of  the  stock- 
holders on  Feb.  19  retiring  directors  were  re-elected. 

United  States  Lighting  &  Heating  Company's  Progress. — 
In  liis  report  to  the  stockholders  on  operations  in  1911, 
D.  W.  Pye,  president  of  the  United  States  Lighting  &  Heat- 
ing Company,  states  that  the  company  has  made  splendid 
progress  in  the  introduction  of  its  Bliss  axle  device  and 
National  storage  batteries,  and  that  over  2000  cars  were 
equipped  during  the  year  with  the  company's  train-lighting 
devices,  making  a  total  of  4500  cars  now  lighted  by  this 
system. 

Montreal  Tramways  &  Power  Offering. — New  York 
banking  interests  that  have  been  ofifering  $1,350,000 
Montreal  Tramways  &  Power  Company  6  per  cent  three- 
year  collateral  gold  notes  announce  that  the  offering  was 
more  than   twice   over-subscribed. 


MARKET  PRICES. 


Feb.  14.  Feb.  20. 

Allis-Chalmers     1  H 

Allis-Chalmers,     pf .  .      7*  6^* 

Amalgamated     Cop...   64J^  65J^ 

Boston     Edison 299  299 

C'monwealth    Edison. 139  142 

Elec.     Storage    Bty..    54^  S4% 

General     Electric 157  159^4 


Feb.  14. 
Mackay    Companies.  .   81 

Mackay    Cos.,    pf 691/2' 

Philadelphia  Elec l&Vs 

Western     Union 83^ 

Westinghouse    71'/2' 

Westinghouse,    pf . . .  .120* 


Feb.  20. 
82)4 
70* 
18 '4 

'i         85 
73J4 
120* 


*Last   price   quoted. 
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Mr.  William  Bradshaw,  of  the  Westinghouse  company, 
gave  an  illustrated  talk  on  electric  service  meters  before 
the  Electrical  Engineering  Society  of  Columbia  University 
on  Thursday,  Feb.  15. 

Sir  William  Ramsay,  well  known  for  his  researches  re- 
lating to  atmospheric  constituents  and  rare  gases,  has  re- 
signed his  position  as  professor  of  chemistry  at  London 
University,  which  he  held  for  the  past  twenty-five  years. 

Mr.  W.  W.  Lighthipe,  of  the  Otis  Elevator  Company, 
will  give  an  illustrated  lecture  on  electric  elevators  before 
the  Electrical  Engineering  Society  of  Columbia  University 
on  Feb.  29  at  8:15  p.m.  All  those  interested  are  invited  to 
attend. 

Mr.  Francis  A.  Vaughn,  of  Milwaukee,  read  a  paper  on 
"Relations  of  Modern  Electric  Meter  Practice  to  Consumer, 
State  Commissions  and  Central-Stations,"  before  the  Engi- 
neering Society  of  Wisconsin  at  its  annual  meeting  in  Mad- 
ison, Wis.,  on  Feb.   16. 

Mr.  Clayton  O.  Johnson  has  been  appointed  superintend- 
ent of  the  municipal  electric-lighting  plant  of  Jamestown, 
N.  Y.,  succeeding  Mr.  Charles  G.  Sundquist,  resigned.    Mr. 


Johnson  is  an  electrical  engineering  graduate  of  the 
University   of   Michij.;an,  class  of    iou8. 

Mr.  William  W.  S.  Butler,  formerly  general  manager  and 
ingini(r  of  llii-  Newport  .News  &  Old  Point  Kailway  & 
l^lectric  C'cjiniiany,  and  more  recently  vice-president  of  the 
Western  States  Gas  &  Electric  Company,  Stockton,  Cal., 
has  been  made  general  manager  of  the  l.itter  company,  to 
sticceed   Mr.   II.   E.   Adams,  resigned. 

Mr.  Frank  F.  Fowle  was  the  speaker  at  the  meeting  of 
the  I'.Uctric  Club  of  Chicago  on  I'eb.  15.  At  the  close  of 
the  meeting,  on  motion  of  Mr.  N.  F.  Obright,  who  is  a 
member  of  the  new  board  of  managers,  the  club,  by  a  unan- 
imous vote,  extended  its  best  wishes  to  Mr.  howle  in  leav- 
ing Chicago  for  his  new  held  of  labor  as  associate  editor 
of  the  lilcctrical  World. 

Mr.  H.  W,  Butler,  who  for  many  years  has  been  con- 
nected with  one  of  the  largest  storage-battery  companies 
in  Cireat  Britain,  is  on  a  visit  to  this  country.  Mr.  Butler 
is  particularly  interested  in  the  use  of  the  storage  battery 
in  transportation  and  will  inform  himself  of  the  present 
state  here  of  both  the  technical  and  commercial  develop- 
ment of  the  electric  vehicle  and  the  storage-battery  rail- 
way car. 

Mr.  Hugh  T.  Brown,  formerly  of  the  Nashville  office  of 
the  General  Electric  Compnay,  has  opened  an  office  in  that 
city  as  consulting,  mechanical  and  electrical  engineer. 
Mr.  Brown  has  had  over  eighteen  years'  practical  experience 
with  both  manufacturing  and  operating  companies,  havmg 
been  associated  with  the  Williams-Middend  rf  Syndicate 
and  with  Stone  &  Webster  as  well  as  the  General  Electric 
Company. 

Mr.  E.  P.  Chalfant,  formerly  president  of  the  E.  R. 
Thomas  Motor  Car  Company,  has  been  elected  president 
and  director  of  the  Springfield  (Mo.)  Railway  &  Light 
Company,  president  and  director  of  the  Sharon  &  New 
Castle  Street  Railway,  Sharon,  Pa.,  and  director  of  the 
Youngstown-Sharon  Railway  &  Light  Company.  Mr. 
Chalfant  will  become  associated  with  Mr.  Harrison  Will- 
iams, New  York,  N.  Y.,  in  the  financial  and  public  utility 
companies. 

Mr.  William  H.  Lyons,  industrial  engineer  in  the  employ 
of  the  Rochester  (N.  Y.)  Railway  &  Light  Company,  has 
severed  his  connection  with  that  company  and  accepted  the 
position  of  industrial  engineer  of  the  Portland  (Ore.)  Rail- 
way, Light  &  Power  Company.  Mr.  Lyons  is  a  graduate 
of  Cornell  University  and  went  to  Rochester  immediately 
after  his.  graduation  in  1909.  A  banquet  was  tendered  to 
him  on  Feb.  15  by  his  associates  in  Rochester  prior  to 
leaving  for  the  Pacific  Coast. 
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Mr.  Frederick  W.  Wolf,  founder  and  president  of  the  Fred 
W.  Wolf  Company,  of  Chicago,  manufacturer  of  refrigerat- 
ing machinery,  died  at  his  home  in  Chicago  on  Feb.  17.  He 
established  his  business,  which  grew  eventually  to  large  pro- 
portions,  in    1865.      Mr.    Wolf  was    seventy-four   years   old. 

Mr.  A.  C.  Folsom,  secretary  and  manager  of  the  Pontiac 
Light  &  Water  Company,  of  Pontiac,  111.,  dropped  dead 
in  Pontiac  on  Feb.  16.  Mr.  Folsom,  who  was  fifty  years  old, 
was  active  in  Chautauqua  work,  being  president  of  the  In- 
ternational Chautauqua  Alliance  and  organizer  of  the  first 
Chautauqua  Association  in  the  State  of  Illinois. 

Mr.  F.  H.  Strieby,  of  the  Cincinnati  office  of  the  General 
Electric  Company,  died  Sunday.  Feb.  18,  after  a  few  days' 
illness.  Mr.  Strieby  was  one  of  the  pioneers  in  electric 
work,  having  installed  many  of  the  early  street  railway  sys- 
tems in  this  country.  .He  was  well  known  in  railway  and 
electric  circles  and  had  many  friends  in  the  commercial  and 
engineering  world. 

Mr.  Augustus  G.  Davis,  for  many  years  owner  of  the 
Viaduct  Electric  Plant  at  Relay,  Md.,  died  last  week  in 
Elkridge.  Mr.  Davis  was  born  in  Waterford,  N.  Y.,  sev- 
enty-eight years  ago  and  came  to  Baltimore  in  1870.  He  is 
said  to  have  established  the  first  telephone  exchange  in  Bal- 
timore and  to  have  operated  the  first  electric  car  run  in 
that  city. 
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Prof.  John  Burkitt  Webb,  who  resigned  from  the  depart- 
ment of  mathematics  and  mechanics  at  the  Stevens  Insti- 
tute of  Technology  rive  years  ago  to  practise  his  profession 
of  consulting  engineer,  died  in  Hoboken,  N.  J.,  on  Feb.  18, 
at  the  age  of  seventy-one  years.  Professor  Webb  was  the 
inventor  of  many  devices  used  in  the  measurement  of 
power,  the  Webb  dynamometer  being,  perhaps,  the  one 
best  known.  He  graduated  from  the  University  of  Mich- 
igan in  1871,  and  supplemented  his  course  by  extensive 
study  at  the   universities   at   Berlin,    Heidelberg  and   Paris. 

Mr.  Lee  D.  Fisher,  right-of-way  agent  for  the  Public 
Service  Company  of  Northern  Illinois,  died  at  his  home  in 
Joliet,  111.,  on  Feb.  8.  Mr.  Fisher  was  an  engineer  of  un- 
usual ability,  and  his  untimely  death  is  sincerely  regretted 
by  his  associates.  He  was  born  in  Elyria,  Ohio,  in  1875, 
but  spent  his  boyhood  and  youth  in  St.  Louis,  where  he 
graduated  from  the  electrical  and  mechanical  engineering 
courses  of  Washington  University  in  1897.  He  was  a  Span- 
ish-American War  veteran  and  was  chief  engineer  of  the 
transport  Buffalo  during  the  war  and  the  subsequent  opera- 
tions in  the  Philippines.  In  1900  Mr.  F'isher  engaged  in 
electric-railway  construction,  and  he  was  the  engineer  in 
charge  of  the  building  of  three  lines  radiating  from  Colum- 
bus, Ohio.  In  1903  he  aided  in  building  the  Joliet,  Plain- 
rield  &  Aurora  interurban  railway  and  also  the  Joliet  & 
Southern  Traction  Company's  line.  He  became  treasurer 
and  chief  engineer  of  the  company  last  mentioned,  of  which 
his  father,  Mr.  H.  A.  F"isher,  is  president.  He  had  made  his 
home  in  Joliet  for  several  years,  and  a  few  months  ago 
accepted  the  position  of  right-of-way  agent  with  the  Public 
Service  Company  of  Northern  Illinois,  an  important  posi- 
tion in  view  of  the  expanding  operations  of  that  large  com- 
pany. He  died  after  an  illness  of  only  a  few  weeks,  heart 
disease  being  given  as  the  cause.  In  addition  to  his  parents, 
Mr.  Fisher  is  survived  by  a  widow  and  two  young  children. 
The  funeral  was  held  in  St.  Louis  on  Feb.  10. 

Mr.  Francis  H.  Stillman,  president  of  the  Watson-Stillman 
Company  and  a  prominent  figure  in  the  metal  trades,  died 
suddenly  Feb.  18,  1912,  of  intestinal  hemorrhage  at  his  resi- 
dence, 105  Rodney  Street,  Brooklyn,  in  his  sixty-second 
year.  He  was  born  in  New  York  City  Feb.  20,  1850,  and 
was  graduated  from  Yale  in  the  class  of  1874  with  the  de- 
gree of  B.  S.  In  1883  he  formed  the  firm  of  Watson-Still- 
man Company,  manufacturers  of  hydraulic  machinery;  the 
firm  is  still  in  existence  and  is  prominent  in  the  trade.  He 
was  a  member  of  the  Hanover  Clul)  of  Brooklyn,  the  Engi- 
neers' Club  and  the  American  Society  of  Mechanical  Engi- 
neers, and  was  treasurer  and  director  of  the  National  Asso- 
ciation of  Manufacturers  since  1903.  He  organized  the 
Machinery  Club  of  New  York  and  was  its  first  president. 
Mr.  Stillman  was  the  first  president  oi  the  National  Metal 
Trades  Association.  In  addition  to  being  president  of  the 
Watson-Stillman  Company  he  was  president  of  the  Bridge- 
port Motor  Company,  of  Bridgeport,  Conn.,  president  of 
the  Pequannock  Commercial  Company,  and  a  director  in 
other  manufacturing  firms  and  of  the  Manufacturers'  Asso- 
ciation of  New  York.  He  was  a  member  of  Hyatt  Lodge, 
F.  and  A.  M.,  a  member  of  the  Thirty-second  Degree 
Brooklyn  Consistory,  a  Knight  Templar,  a  noble  in  Kismet 
Temple,  Mystic  Shrine,  and  a  member  of  the  Royal  Ar- 
canum. He  is  survived  by  his  widow,  formerly  Miss  Irene 
A.  Bancroft,  of  Boston,  and  two  sons,  Edwin  Arthur  and 
Austin   I'Vank  Stillman. 

Mr.  Arthur  W.  Ballard,  president  of  the  Pacific  Gas  & 
Electric  Company,  of  Phoenix,  Ariz.,  committed  suicide 
in  that  city  on  I'^b.  8,  as  noted  in  last  week's  issue.  He  was 
apparently  cheerful  during  the  day  and  parted  from  his  wife 
affectionately  when  leaving  home  for  his  place  of  business. 
Going  through  the  dynamo  room  to  his  office,  he  grreeted 
several  employees  pleasantly.  He  had  been  in  his  office 
but  a  short  time  when  the  reports  of  shots  were  heard,  and 
on  rushing  in  the  workmen  found  Mr.  Ballard  dead  at  his 
desk,  shot  through  the  heart,  with  an  automatic  revolver 
on  the  floor.  It  is  believed  that  despondency  due  to  ill 
health  caused  Mr.  Ballard  to  take  his  life.  He  was  a  former 
resident  of  Los  Angeles  and  was  a  member  of  a  well-known 
family  in  that  city,  several  members  of  which  are  connected, 
with  public-utility  companies.  His  lirothcr,  Mr.  R.  H.  Ballard, 
is  secretary  and  manager  of  the  Southern  California  Edison 
Company.  Mr.  Ballard  had  the  reputation  of  being  a  con- 
siderate   employer,    and    it    is    said    that    among   the    papers 
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found  on  his  desk  was  an  order  for  an  increase  of  em- 
ployees' pay,  which  he  had  prepared  evidently  just  before 
lie  shot  himself.  It  is  believed  that  his  business  affairs  are 
in  excellent  condition.  He  was  in  personal  charge  of  his 
properties  and  he  had  developed  the  Pacific  Gas  &  Electric 
Company  until  it  is  said  to  be  the  largest  concern  of  the 
kind  in  the  State.  This  company  buys  part  of  its  power 
from  the  United  States  Reclamation  Service,  hydroelectric 
energy  from  the  Roosevelt  dam  of  the  Salt  River  project 
being  utilized.  Mr.  Ballard  was  an  associate  of  the  Ameri- 
can Institute  of  Electrical  Engineers  and  was  a  member  of 
the  California,  Jonathan  and  Union  League  clubs  of  Los 
Angeles.     He  leaves  a  wife  and  a  young  daughter. 

Prof.  Henry  Taylor  Bovey,  well  known  in  this  country 
for  his  educational  work  while  dean  of  the  department  of 
applied  science  at  McGill  University,  Montreal,  Canada, 
died  at  Eastbourne,  Eng- 
land, on  Feb.  2.  Professor 
Bovey  was  born  in  Dev- 
onshire, England,  on 
March  7,  1852,  and  hence 
was  in  his  sixtieth  year 
at  the  time  of  his  death. 
He  graduated  from  Cam- 
bridge University,  with 
high  honors  in  mathemat- 
ics and  was  made  a  fellow 
in  Queen's  College.  He 
was  for  a  time  assistant 
engineer  of  the  Mersey 
Docks  and  Harbor  Works 
and  was  appointed  pro- 
fessor of  civil  engineering 
and  applied  mechanics  at 
McGill        University        in 

1877.  In  1878  he  was  made  dean  of  the  newly  constituted 
department  of  applied  science,  which  developed  with  rapid- 
ity under  his  leadership,  which  continued  until  1908.  In  this 
year  Professor  Bovey  was  appointed  rector  of  the  Imperial 
College  of  Science  and  Technology  in  London.  Professor 
I'.ovcy  was  an  honorary  LL.D.  of  McGill  University  and 
Queen's  College  and  D.C.L.  of  Bishop's  College.  He  was 
elected  Fellow  of  the  Royal  Society  of  London  in  1902  and 
honorary  Fellow  of  Queen's  College  in  1906.  He  is  sur- 
vived by  a  wife,  two  sons  and  three  daughters. 

Mr.  Samuel  Morris  Dodd,  the  first  president  of  the  Wag- 
ner Electric  Manufacturing  Company,  which  position  he 
held  continuously  until  the  present  year,  died  on  Feb.  12  at 

the  age  of  seventy-nine 
years.  Mr.  Dodd  was 
identified  for  more  than 
fifty  years  with  St.  Louis 
corporations,  including  in 
recent  years  the  National 
Bank  of  Commerce,  the 
American  Central  Insur- 
ance Company,  the  Com- 
monwealth Trust  Com- 
pany and  the  Title  Guar- 
antee &  Trust  Company. 
He  organized  and  for 
many  years  headed  the 
Missouri  Edison  Electric 
Company,  retiring  from 
the  management  when 
that  company  was  sold  to 
the  North  American  Com- 
pany. It  was  the  urgent  need  of  the  Missouri  company  for 
better  distributing  transformers  in  1801  that  led  Mr.  Dodd 
and  some  other  officers  and  stockholders  of  that  corpora- 
tion to  lend  their  support  to  Mr.  A.  H.  Wagner  and  his  as- 
sociates in  extending  their  manufacturing  business  into  the 
field  of  transformer  work,  which  led  to  the  formation  of  the 
Wagner  Electric  Manufacturing  Company  with  an  initial 
capital  of  $25,000.  Mr.  Dodd  became  its  first  president  and 
guided  it  through  the  vicissitudes  to  which  the  new  com- 
pany was  exposed  along  to  the  point  of  importance  and 
stability  now  characteristic  of  the  company.  During  the 
present  year  Mr.  Dodd  resigned  as  president  of  the  com- 
pany, to  be  succeeded  by  Mr.  W.  A.  Layman,  but  remained 
chairman  of  the  board  of  directors. 


S.    M.   nODI). 


43'' 


I-:  L  i:CTK  IC  AL     \\k)R  l.D  . 


Vol..  5y,  No.  8 


Construction. 


(■.Al>Sl>KN,  ALA. — 'I'hc  (ImlMlrii  Cnr  Workii  ciiiilfiuplutc  improve- 
nirnt.s  tu  tlirir  plant,  inrliuliiiK  tlir  iiixtallatiun  uf  an  eln-tiicliKlit  plant. 
The  cuRt   uf   the   work   iit  cstiniatcU  at   $20,000. 

MONTCOMKRY,  AI>.'\.— The  City  Council  lias  awuuUil  the  ooiitrail 
(or  strrrt-liiilitiiiK  to  the  MontRomriy  Lt.  &  Wtr.  Co.  for  a  period  of  lU 
yrnrii.  The  coiii|>ikny  aicrrrs  to  furnish  -(-anip  magnetite  arc  lamps  at 
$2J.50  each  per  year.     The  cily  now   pays  $51    i)cr  lamp   per   year. 

IMIOKNIX.  ARIZ.— The  Salt  lake  Kiver  Valley  EI.  Ry.  Co.  has 
applied  for  a  franchise  tn  the  Hoard  of  Supervisors  to  build  the  pro- 
posed   White   line   to   Mesa   and   Scottsdalc.      W.   S.    Furman    is   interested. 

[•■.I'KKKA  SPRINGS.  ARK.— The  Kings  River  Pwr.  Co..  which  is 
building  :i  liydroelrctric  plant  on  Kings  River,  5  miles  from  here,  has 
applied  to  the  City  Council  foi  a  franchise  to  supply  clrclririlv  foi 
lam|>s    in    Kureka    Springs. 

IIAKKISON,  ARK.— The  detiric  |.l,ini  ot  the  Harrison  Kl.  Ll.  & 
Ice  t^o.  was  wrecked  recently  owing  lo  the  hre.Tking  ol  a  pistnn  nxl  ud 
an   engine.     The  loss   is  estimated   at   about    $25,000. 

IIAI.F  MOON  BAY,  GAL.— The  Ilalfmoon  Bay  I.t.  &  Pwr.  Co.  has 
applied  to  the  Board  of  Supervisors  of  San  Mateo  County  for  a  fran- 
chise to  erect  a  transmission  line  from  Rockaway  Beach  to  the  San 
Francisco  County  line,  bids  for  which  will  be  received  until  April  1. 
The  company  was  the  only  bidder  for  the  franchise  to  construct  a  trans- 
mission   line    from    Montara    to    Rockaway    Beach,    for    which    it    paid    $25. 

OAKI,.\Nr),  CAL. — The  Board  of  Supervisors  has  sold  a  franchise  to 
the  Oakland  Trac.  Co.  for  an  electric  railway  along  Arlington  Road 
from   the   Berkeley  city  line   to   Alameda   Contra   Costa   line. 

REDWOOD  CITY,  CAL.— The  Great  Western  Pwr.  Co.  has  applied  to 
the  Board  of  Supervisors  of  San  Mateo  County  for  a  SO-year  blanket 
franchise  to  operate  in  this  county.  Bids  for  the  above  franchise  will 
be  received  until  .April  1.  The  Ilalfinoon  Bay  El.  Lt.  &  Pwr.  Co. 
has  also  petitioned  for  permission  to  erect  poles  over  the  mountain  to 
San  Mateo,  there  to  connect  with  the  system  of  the  Great  Western 
Pwr.   Co. 

RED  BLUFF,  C.\L.— The  installation  of  a  municipal  electric-liglil 
plant   in    Red   BluiT  is   under   consideration. 

ROSEVILLE,  CAL. — The  City  Council  has  passed  a  resolution  autho- 
rizing the  city  engineer  to  prepare  plans  and  specifications  and  adver- 
tise for  bids  for  the  construction  of  a  municipal  power  station.  The 
Pacific  Gas.  &  El.  Co.  has  refused  to  sell  its  plant  and  distributing  sys- 
tem to  the  city. 

SANTA  CRUZ,  CAL.— The  City  Council  has  granted  the  Ocean  Shore 
Ry.   Co.   a   franchise   to   operate  in   this  city. 

SANTA  ROSA,  CAL.— The  City  Council  has  granted  the  Great  West- 
ern Pwr.  Co.  a  franchise  to  operate  an  electric  system  here.  The  com- 
pany proposes  to  submit  a  proposition  to  the  Council  for  street  lighting 
toon. 

STOCKTON,  CAL.— The  City  Council  has  granted  the  Tidewater  & 
Southern  R.  R.  Co.  a  franchise  to  build  an  electric  railway  on  Pilgrim 
Street. 

TROPICO,  CAL. — A  proposition  has  been  submitted  to  the  City  Couii 
cil  by  Herman  Paine,  manager  of  the  local  basket  factory,  to  supply 
electricity  for  an  electric  lighting  system  to  be  owned  and  operated 
by  the  city.  Mr.  Paine  states  that  the  waste  material  from  the  factory 
would  supply  sufficient  fuel  to  operate  a  power  plant  to  run  the  factory 
and   also  to  supply  electricity  to  light  the  city. 

VENICE,  CAL. — The  Venice  Booster  Club  has  applied  to  the  Board 
of  County  Supervisors  to  light  the  Washington  Boulevard  between  Lo? 
Angeles  and  Venice  and  to  make  other  improvements. 

KERSEY,  COL.— The  Kersey  Ice  Co.  has  applied  to  the  Town  Board 
for  a  franchise  to  install  an  electric-light  plant.  An  election  will  be 
called  to  vote  on  the  proposition. 

PUEBLO,  COL. — The  control  of  the  electric  power  plants  in  the 
.■\rkansas  Valley  has  been  secured  by  the  Standard  Gas  &  El.  Co.  of 
Delaw^are.  which  is  controlled  by  W.  H.  Byllesby  &  Co.,  Chicago,  111., 
through  the  organization  of  the  .\rkansas  Valley  Ry.,  Lt.  &  Pwr.  Co. 
as  a  subsidiary.  The  merger  includes  the  Pueblo  Suburban  Lt.  & 
Trac.  Co.,  Pueblo;  the  Colorado  Lt.  &  Pwr.  Co.,  Canon  City;  the 
Rocky  Ford  El.  Co.,  Rocky  Ford;  the  La  Junta  El.  Co.,  La  Junta;  the 
electric-light  franchises  in  Swink,  Monzanola  and  Fowler,  through  which 
new  transmission  lines  will  be  erected.  All  plants  with  the  exception  of 
those  at  Pueblo,  Canon  City  and  Skaguay,  the  latter  a  hydroelectric 
plant  above  Cripple  Creek,  have  been  closed  and  will  be  replaced  by 
substations.  The  steam  plants  at  Pueblo  and  Canon  City  will  supply 
electricity   for   the   entire   district. 

LYME,  CONN.— The  New  London  &  East  Lyme  St.  Ry.  Co.  contem- 
plates extending  its  railway  from  Lyme  to  Flanders.  L.  G.  Rudd,  New 
London,    is   superintendent. 

MILFORD,  CONN. — The  Board  of  Selectmen  has  voted  to  enter  into 
a  contract  with  the  United  Illg.  Co.,  Bridgeport,  for  street  lighting  for  a 
period  of  one  year.  The  contract  calls  for  100  electric  lamps  to  replace 
the    gas    lamps    now    in    use. 

WINSTED,  CONN. — The  borough   of  Winsted  has   awarded   a   contract 


lo  the  Winnird  Ga<t  Co.  for  •treet  linhlinK  lor  a  prnod  of  five  yearn. 
The  coiilrnd  ciiIIh   for   the   installation  of   new   and  mudrrn   Inmph. 

Wll.MlNtiTON,  DM.— The  WilmiiiKton  \  I'hila.lrli.hia  Tiac.  (o  ih 
prepariMK  to  iiisi.ill  an  additional  1000-kw  motor  Krncrnlor  let  at  its 
l'°ifth    Street    plant    in    WiliiiinKion. 

WASHINGTON,  I).  C.  An  American  consular  officer  in  a  I^tiii-Amer 
ican  country  rrport<t  that  an  electric  liRht  and  power  plant  is  to  br 
established  lo  supply  electricity  for  lightiiiK  ocvcral  towiiM  in  his  dis 
trict.  For  further  information  address  No.  8111,  Bureau  of  Manufac 
tures,   Department   of   Commerce  and   Labor,   Washington,    I).   C. 

WASHINGTON,  D.  C. — A  report  from  an  American  consul  in  a 
European  country  states  that  a  firm  in  his  district  wishes  to  communi 
cate  with  manufactures  of  dynamos,  electric  elevators,  apparatus  for 
electric-lighting,  installations,  etc.  For  further  information  address  No 
811'>,  Bureau  of  Manufactures,  Department  (<f  Commerce  and  Labor, 
Washington,    D.    C. 

WASHINGTON,  I  .  C. — A  report  from  an  American  consul  in  a 
latin-American  country  states  that  negotiations  are  under  way  with 
rcgar<l  to  a  concession  for  the  establishment  of  a  telephone  system  ir. 
his  district.  If  negotiations  are  successful,  a  new  and  complete  telephonr 
system  will  be  installed.  For  further  information  address  No.  81 1. V 
Bureau  of  Manufactures,  Department  of  Commerce  and  I^bor,  Washing 
ton,    D.    C. 

WASHINGTON,  D.  C. —  .\n  American  consular  officer  reports  that 
a  firm  in  a  r.atin-American  country  states  that  it  has  in  hand  a  trans 
action  in  electrical  apparatus  and  has  requested  to  be  placed  in  com 
niunication  with  an  .\nierican  house  in  a  position  to  obtain  supplies  of 
various  kinds  from  competent  American  manufacturers.  For  further 
information  address  No.  8122,  Bureau  of  Manufactures,  Department  of 
Commerce   and   Labor,   Washington,    D.   C. 

.■\MERICUS,  GA. — The  City  Council  has  decided  to  hold  an  election 
on  March  20  to  vote  on  the  proposition  to  issue  $60,000  in  bonds  to 
establish    a   municipal    electric-light    plant    here. 

ATLANTA,  GA.— The  Henan  Destruction  Co.,  New  York,  N.  Y.,  has 
submitted  a  'proposition  to  the  Board  of  Health  offering  to  build  a 
crematory  plant  which  will  dispose  of  all  of  the  city's  garbage  and  at 
I  lie  same  time  furnish  steam  power  to  generate  sufficient  electricity  for 
lighting  the  city  and  to  operate  the  pumping  plant  at  the  Hemphill  sta- 
tion, at  a  cost  of  about  $400,000.  W.  L.  Gilbert  is  president  of  the 
board   of   health. 

ROYSTON,  GA.— The  Franklin  Lt.  &  Pwr.  Co.,  recently  organized, 
is  planning  to  develop  water-power  properties  on  Broad  and  other  river? 
in  Franklin  and  Hart  Counties.  About  5000  hp  will  be  developed,  which 
will  be  transmitted  to  Royston,  Carnesville,  Cannon  and  Bowersville. 
The  company  is  capitalized  at  $150,000,  with  privilege  to  increase  capital 
to  $1,000,000.  The  promoters  are:  W.  W.  Lotspeich,  M.  H.  Terrell 
and  U.   S.   Seal. 

EMMETT,  IDAHO.— The  W.  H.  Rosecrans  Engineering  Co.,  30  North 
La  Salle  Street,  Chicago,  111.,  is  preparing  plans  and  specifications  for 
replacing  all  wooden  structures  in  the  system  of  the  Emmett  Irrigation 
District  with  metal  flumes,  siphons,   etc. 

EMMETT,  IDAHO. — Plans  and  specifications  are  being  prepared  by 
the  W.  H.  Rosecrans  Engineering  Co.,  30  North  La  Salle  Street,  Chicago, 
111.,  for  the  construction  of  a  10,000-hp  hydroelectric  plant  on  the 
Payette  River,  near  Boise,  for  C.  L.  Tallmadge,  37  Wall  Street,  New 
York,  N.   Y.     Bids  will  be  received  in  about  30  days. 

BLANDISVILLE,  ILL.— The  Board  of  Trustees  has  granted  a  15-year 
franchise  to  L.  J.  Highland  to  install  an  electric-light  plant  here.  Under 
the  terms  of  the  franchise  40-watt  tungsten  street  lamps  will  be  fur- 
nished at  $12  each  per  year,  for  100  or  more.  Electricity  for  lamps 
will  be  supplied  at  the  following  rates:  For  the  first  25  kw-hr.,  12  cents 
per  kw-hr.;  10  cents  for  the  next  25  kw-hr.;  9  cents  for  the  next  20 
kw-hr.;  8  cents  for  the  next  20  kw-hr.  and  6  cents  per  kw-hr.  for  all 
over  100  kw-hr. 

CHARLESTON,  ILL. — Negotiations  have  been  closed  whereby  the 
Central  Illinois  Pub.  Ser.  Co.  is  to  take  over  the  property  of  the  Charles- 
ton Illg.  Co.  and  the  utilities  companies  operating  in  Paris  and  Kansas. 
Later  plants  in  other  Illinois  cities  will  be  taken  over  by  the  company. 
The  Central  Illinois  Pub.  Ser.  Co.  is  now  operating  an  electric  railway 
between  Charleston  and  Mattoon.  The  deal  means  that  funds  will  be . 
provided  for  building  the  Charleston-Paris  line  this  year  or  next  and 
also  for  the  construction   of  the  Paris-Chrisman  line. 

CHICAGO,  ILL. — It  is  reported  that  the  Interstate  Independent  Tel. 
&  Teleg.  Co.  will  be  consolidated  with  the  Illinois  Tunnel  Co.  Two 
new  automatic  exchanges  are  planned  for  the  South  Side,  and  it  is  ex- 
pected that  the  entire  city  will  be  covered  with  the  automatic  system, 
within  a  year. 

FLORA,  IND.— The  Kehoe  Xt.  &  Pwr.  Co.  has  been  granted  a  25-year 
franchise   to   supply   electricity   in   Flora. 

OTTERBEIN,  IND. — The  County  Commissioners  have  granted  a 
franchise  to  the  Otterbein  Ltg.  Co.  for  the  erection  of  an  electric  trans- 
mission line  from  the  power  house  of  the  Indiana  Ltg.  Co.  to  Otterbein 
to  supply  electricity  for  lamps  and  motors  in  this  town  and  vicinity. 
The  Indiana  Ltg.  Co.,  Lafayette,  will  supply  energy  to  operate  the 
system. 

TERRE  HAUTE,  IND.— The  Retail  Merchants'  Association  has 
appointed    a    committee    to    make    investigations    and    secure    estimates    of 
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the  cost   of  installing  an  ornamental   strectliKlitinK   system   in  tlie  business 
district. 

YORKTOWN,  INI). — Preparations  are  being  made  by  tbe  Union  Trac. 
Co.,  it  is  said,  for  the  installation  of  an  electric-light  system  here  as 
soon    as    the    weather    will    permit. 

.ANAMOSA,  I.\. — F.  J.  Cross,  owner  of  the  Central  City  electric 
plant,  has  applied  to  the  City  Council  for  a  franchise  to  supply  elec- 
tricity  for  lamps   and   motors   here. 

ANITA,  lA. — P.  A.  Johansen,  Atlantic,  la.,  has  applied  to  the  Coun- 
cil   for   a  franchise  to  install  and   operate   an   electric-light  plant   here. 

BURI-INGTON,  lA. — The  installation  of  an  electrolier  lighting  system 
on   Jefferson    Street   is   under   consideration. 

COUNCIL  BLUFFS,  lA.— The  City  Council  has  decided  to  install 
flaming-arc  lamps  on  West  Broadway  from  Twelfth  Street  to  the  Missouri 
River   Bridge.      About  40  lamps  will  be  required. 

HOPKINTON,  lA. — Milroy  Brothers,  owners  of  the  local  electric- 
light    plant,    will   soon   establish   a   24-hour    service   for   lamps    and    motors. 

IOWA  CITY,  lA. — The  installation  of  a  cluster  street-lighting  system 
on  the  business  streets  is  under  consideration  by  the  business  men. 

JEFFERSON,  lA. — The  Jefferson  El.  Co.  is  contemplating  improve- 
ments to  its  plant,  to  cost  about  $20,000.  Percy  Gray  is  owner  and 
manager. 

MUSCATINE,  I.A. — Plans  are  being  considered  for  a  large  hydro- 
electric power  plant  in  connection  with  the  Moscow  canal  project.  The 
Federal  Construction  Company  proposes  to  apply  to  the  City  Council 
tor  a  franchise  to  operate  in  this  city.  It  is  expected  that  the  canal 
project  will  develop  30,000  hp  and  will  divert  the  water  of  the  Cedar 
River   to   the    Mississippi    River,   passing   through    Muscatine. 

NEVAEA,  I  A. — Negotiations  have  been  practically  closed  for  the  dis- 
posal of  the  plant  of  tlie  Nevada  El.  Co.  to  Des  Moines  parties,  headed 
by  James  G.  Berryhill,  Jr.  The  plant  will  be  consolidated  w'th  the 
Ames  and  Boone  plants,  which  are  controlled  by  the  same  interests. 

RALSTON,  lA. — Application  has  been  made  to  the  Council  by  M. 
Johnson,  of  Leon,  for  a  franchise  to  install  and  operate  light  and  power 
plant    here. 

SLATER,  lA. — The  question  of  establishing  a  municipal  lighting  plant 
here  is  under  consideration.  .\  committee  has  been  appointed  to  make 
investigations    for    same. 

EL  DORADO,  KAN. — The  City  Council  is  contemplating  the  installa- 
tion of  a  municipal  electric-light  plant  to  be  operated  by  water-power. 
J.  S.  Worley,  of  Worley  &  Block,  Kansas  City,  has  been  engaged  to 
make  investigations  of  the  water-power  of  Walnut  River  with  a  view  of 
utilizing  it  for  that  purpose.  It  is  also  proposed  to  operate  the  pumping 
station   by  water-power. 

LANSING,  KAN.— The  Leavenworth  Lt.,  Ht.  &•  Pwr.  Co.,  I^^aven- 
worth,   contemplates  extending  its   system   to   Lansing. 

MINNE.APOLIS,  KAN. — Negotiations  are  under  way  between  the 
City  Council  and  the  Jackman  Roller  Mills,  Minneapolis,  with  a  view 
to  the  Council  taking  over  the  electric  plant  of  the  Jackman  Roller 
Mills,  to  be  owned  and  operated  by  the  municipality.  Bonds  to  the 
amount   of   $15,000   have  been  voted  to  establ^h   a  municipal   plant. 

HAGERSTOWN,  MD.— The  directors  of  the  Hagerstown  R.  R.  Co. 
have  decided  to  erect  a  union  power  plant,  to  cost  about  $1,000,000,  tn 
furnish  electricity  for  the  Hagerstown  R.  R.  Co.,  the  Frederick  R.  R. 
Co.  and  also  for  manufacturing  purposes  in  both  Frederick  and  Wash 
ington  Counties.  J.  G.  White  &  Co.,  New  York,  N,  Y.,  engineers,  have 
recommended  that  the  proposed  plant  be  located  in  Security.  It  is  under- 
stood that  the  present  plans  provide  for  a  3000-kw  steam  power  plant. 
Henry  Holzapfel,  Jr.,  is  president  of  the  Hagerstown  R.  R.  Co. 

LOWELL,  MASS. — The  city  of  Lowell  has  petitioned  the  State  Legis- 
lature for  authority  to  construct,  maintain  and  lease  conduits  for  electric 
wires   and   cables. 

ALLEG.\N,  MICH. — Extensive  improvements  are  contemplated  by  the 
Commonwealth  Pwr.  Co.  to  the  local  plant,  including  the  installation  of 
new  transformers,  wiring,  poles  and  machinery.  Power  fur  operating 
the  system  will  be  received  front  the  Trowbridge  plant  while  repairs  arc 
being  made.  ' 

SPARTA,  MICH.— At  a  special  election  held  Feb.  S  the  citizens 
voted  to  grant  the  Grand  Rapids-Muskegon  Pwr.  Co.  a  30-year  fran- 
chise to  supply  electricity  for  lamps  and  motors  here. 

BIWABIK,  MINN. — Bids  will  be  received  by  the  Village  Council 
until  March  9  for  furnishing  and  installing  an  ornamental  street-lighting 
!ystem  for  five  blocks  on  Main  Street,  using  ornamental  lamp  standards 
each  carrying  five  lamps.  It  is  estimated  that  36  standards  will  be 
required.     J.   E.   Riley  is  village  clerk. 

W.A.B.ASHA,  MINN. — The  Minnesota-Wisconsin  Pwr.  Corpn.  has 
applied  for  a  franchise   to  enter  this  city.     H.   J.   Paine   is  city   recorder. 

ELLISVILLE,  MISS. — The  Board  of  Aldermen  has  adopted  a  reso- 
lution to  sell  the  municipal  electric-light  plant  to  the  Laurel  Ry.,  Lt.  & 
Pwr.  Co.  The  company  agrees  to  supply  electricity  upon  the  same  terms 
as  in  Laurel  and  is  to  be  given  a  franchise  to  build  an  electric  interurban 
r-iilway  into  this  city   extending  to   the  Agricultural    High    School. 

CORDER,  MO. — A  proposition  has  been  submitted  to  the  Commercial 
Club  of  Corder  City  by  Gilbert  Kleinschmidt  for  lighting  the  streets  and 
business   places  with  electricity. 


EDITH,  MO. — It  i.s  reported  that  plans  have  been  prepared  for  the 
erection  of  a  large  hydroelectric  power  plant  on  the  Big  Niaugua  River, 
about  I 'A  miles  from  Edith.  The  cost  of  the  dam  alone  is  estimated  at 
$1,000,000,  land  for  it  having  already  been  secured  by  Walter  Bray  and 
E.    F.    Robertson,    of    Springfield,    Mo. 

JEFFERSON  CITY,  MO.— The  McKinley  Traction  System  has  pur 
chased  the  property  of  the  Jefferson  City  Lt.,  Ht.  &  Pwr.  Co.  It  it 
understood  that  the  McKinley  system  is  negotiating  for  the  purchase  of 
the  Jefferson   City  Bridge  &  Tran.  Co.,   which   operates  the  street  railway 

AUBURN,  NEB.— The  City  Council  is  considering  the  question  o* 
installing   an   ornamental   street-lighting   system. 

DE  WITT,  NEB. — Plans  are  being  considered  for  the  installation  ol 
an  electric-light  plant  here.  It  is  proposed  to  organize  a  company  with 
a  capital  stock  of  $10,000  to  operate  the  proposed  plant. 

EDGAR,  NEB. — R.  T.  Williams  and  others  are  interested  iq  a  propo 
sition  to  erect  a  power  plant  on  the  Blue  River  to  supply  electricity 
here.  It  is  proposed  to  build  a  concrete  dam  at  the  site  of  the  Blue 
Bluff  mill  and  to  develop  about  700  hp.  The  cost  of  the  plant  is  esti- 
mated at  about  $50,000. 

LOUP  CITY,  NEB.— Tlie  City  Council  has  granted  the  Loup  City  Mill 
&  Lt.  Co.  a  franchise  to  install  and  operate  an  electric-light  plant  here 
The  power  plant  will  be  located  on  the  Calumus  River  and  energy  trans 
mitted   across  the  country  to  Loup  City. 

LACONIA,  N.  H.— The  Laconia  Gas  &  El.  Co.  has  applied  to  thr 
Public  Service  Commission  for  permission  to  issue  $80,000  in  additional 
capital   stock. 

PORTSMOUTH,  N.  H.— The  Rockingham  County  El.  Lt.  &  Pwr.  Co 
lias  been  granted  permission  to  erect  transmission  lines  from  Cable 
Road  to  Rye  Center  and  from  the  "Y"  to  the  North  Hampton  station 
on  the  poles  of  the  local  electric  railway. 

P.-XTERSON,  N.  J. — A  bill  will  soon  be  introduced  into  the  State 
Legislature  providing  for  the  construction  of  a  lighting  plant  for 
Passaic  County.  Plans  have  been  submitted  estimating  that  a  plant 
with  sufficient  output  to  maintain  1650  lamps  could  be  built  for  about 
$148,700  and  could  be  operated  for   $61,000  per  year. 

PHILLIPSBURG,  N.  J.— The  capital  stock  of  the  Phillipsburg  El.  Lt.. 
Gas,  Pwr.   &  Htg.  Co.   has  been  increased  from  $30,000  to  $100,000. 

DEMING,  N.  M.— The  Federal  Lt.  &  Trac.  Co.  has  purchased  the 
property  of  the  Deming  Ice  &  El.  Co.  The  new  owners  propose  to 
enlarge  the  plant  at  once  so  as  to  supply  electricity  for  operating  pump 
ing  plants  for  irrigating  purposes  in  the  Mimbres  Valley.  R.  E.  Cameron 
is  manager  of  the  Deming  plant. 

ALBANY.  N.  Y. — Sealed  proposals  will  be  received  by  the  secretary 
to  the  Trustees  of  Public  Buildings,  Albany,  N.  Y.,  until  March  18  fo' 
certain  work  in  connection  vvith  the  reconstruction  of  the  State  Capitol. 
.Mbany.  A  separate  proposal  is  required  for  each  of  the  following  items 
(.^)  Heating  and  ventilation;  (B)  plumbing  and  drainage;  (C)  electric 
light  and  power  wiring;  (D)  electric  elevators  and  elevator  fronts;  (E) 
metal  window  frames,  sash  and  glazing.  Plans  and  specifications  and 
blank  forms  of  proposals  may  be  obtained  by  application  to  Franklin  B 
Ware,  state  architect,  .Mbany,  N.  Y.  A  deposit  of  $5  will  be  required 
for  each  set  of  plans.  For  plans  and  specifications  of  complete  work  a 
deposit   of   $25    will    be    required. 

BIG  FL.\TS,  N.  Y. — Plans  are  being  considered  for  establishing  a 
lighting   district   here,   to   be   lighted   by   electricity. 

ELMIRA,  N.  Y. — It  is  understood  that  the  new  street-lighting  con 
tract  will  provide  for  the  installation  of  cluster  lamps  in  the  husinesf 
district. 

ENDICOTT,  N.  Y. — The  Board  of  Trustees  has  granted  the  Endicoti 
Lt.,  Ht.  &  Pwr.  Co.  a  SO-year  franchise  to  supply  electricity  for  lampf 
and   motors   here.      Work   will   begin   at   once   on   construction   of   a   plant 

LESTERSHIRK,  N.  Y. — Plans  and  specifications  have  been  prepared 
for  the  proposed  boulevard  lighting  system  which  provide  for  the  con 
struction  of  a  conduit  from  Willow  Street  to  Arch  or  Baldwin  Street, 
and   for   24  lamp  standards,   installation   of   lamps,   etc. 

NEW  YORK,  N.  Y.— The  Bronx  Trac.  Ci.  has  been  granted  a  fran 
chise  by  the  Board  of  Estimate  to  construct  and  operate  an  electric 
railway  along  Westchester  Avenue  to  Eastern  Boulevard  in  the  borough 
of  the  Bronx. 

ROCHESTER,  N.  Y.— The  Rochester  Ry.  &  Lt.  Co.  is  planning  t* 
build  a  duplicate  underground  cable  system  to  supply  electricity  to  the 
11,000-volt  line  extending  from  Rochester  to  Sodus.  The  cost  of  the 
work   is  estimated   at  $15,000. 

SCOTIA,  N.  Y. — The  Schenectady  Illg.  Co.  has  submitted  a  proposi 
tion  to  the  Board  of  Trustees  offering  to  change  the  present  street 
lighting   system    to   a    tungsten-lamp   system. 

WAl'PINGERS  FALLS,  N.  Y.— A  petition  is  being  circulated  askniK 
the  Town  Board  to  establish  a  new  lighting  district,  covering  an  area  of 
about  4  miles,  and  also  to  enter  into  a  contract  with  the  Garner  Priii' 
Works  and  Bleachery  to  supply  the  lighting  service.  The  Garner  com 
pany  contemplates  enlarging  its  plant  and  raising  its  dam. 

KENM.\RE,  N.  D. — The  Kenmare  Lt.  &  Pwr.  Co.,  operated  by  tin- 
National  Briquetting  Co.  of  Minneapolis,  Minn.,  may  possibly  erect  n 
transmission  line  to  Bowbells,  10  miles  distant,  if  that  city  decides  to 
purchase  electricity  in  bulk.  Plans  are  being  considered  for  utilizing 
exhaust  steam  for  commercial  heating  when  the  plant  is  moved  into  tlie 
city.     J.   W.   Hopkins  is  supervising  engineer. 
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I  l.M>i:,  UlllO— llic  llo:.ril  o(  Public  Affairs  ha*  engaged  CIcorK'- 
(  haiiiiH',  riigiiK-rr,  I'olriio,  in  prrpaic  pliins  nnd  »i)ecilic.iUons  for  a 
iit-w    iiuiiiicipal    rlcctric-light    plant    lirre. 

KI.YKIA,  OHIO. — All  bids  received  Feb.  12  for  the  conntruilion  of 
traii.sniiMion  line,  transformers,  meters,  etc.,  and  for  fiirnisliinK  and 
installiiiR  coni|vlete  wiring,  fixtures  and  distrib\ition  for  electric  lightinK 
at  l.oinin  County  Infirmary  were  rejected  by  the  Board  of  County  Com- 
missioners. New  bi»ls  will  be  called  for  soon.  T.  I.,  (libson  is  county 
engineer. 

STONKWEI.I.,  UKLA. — The  City  Council  is  reported  to  have  Rianlcd 
a  franihise  to  a  company  for  the  installation  of  an  electric-light  system 
here.  Power  for  the  proposed  plant  will  be  secured  from  Boggie  Creek, 
about  2',t;  miles  distant.  J.  A.  Cowling  and  others  arc  interested  in 
the  company. 

CARLTON,  ORE. — The  citizens  have  voted  to  amend  the  present 
charter  of  the  city  to  allow  an  issue  of  $40,000  in  bonds  for  water  and 
light  systems.  The  reservoir  will  be  located  on  Pantlier  Creek,  about  IV-i. 
miles  from  the  city.     A.  L.  Richardson,  of  Portland,  is  engineer  in  charge. 

MKOFORD,  ORE.— The  California  &  Oregon  Pwr.  Co.,  which  has 
purchased  the  property  of  the  Siskiyou  El.  Co.,  the  Rogue  River  El.  Co. 
and  23  other  small  electric  companies  in  southern  Oregon  and.  northern 
California,  thus  gaining  control  of  electric  power  in  the  district  south 
of  Grants  Pass,  Ore.,  and  north  of  E^nsmuir,  Cal.,  is  planning  to 
develop  250,000  hp  from  the  streams  in  that  territory.  The  main  office 
of  the  company  is  in  San  Francisco.  J.  M.  Churchill,  of  Yreka,  Cal., 
IS   president,    and    Alexander   Roseborough,    Oakland,    Cal.,    secretary. 

PE.N'DLETON,  ORE. — A  company  has  been  organized  under  the  name 
of  the  Interior  El.  Pwr.  Co.  for  tlie  purpose  of  establishing  an  electric 
power  plant  to  supply  electricity  for  commercial  purposes  in  Pendleton 
and  Milton.  The  proposed  plant  will  be  located  on  the  Walla  River, 
6  miles  above  Milton.  Service  will  also  be  supplied  to  residents  between 
the  two  cities. 

PAN.\M.A. — .\11  proposals  received  at  the  office  of  the  Isthmian  Canal 
Commission,  Washington,  D.  C,  for  furnishing  automatic  signal  material 
for  the  relocation  of  the  Panama  Railroad,  relating  to  Circular  No.  669. 
will  be  returned  to  bidders  unopened.  Major  F.  C.  Hoggs  is  general 
purchasing  officer. 

MEYERSDALE,  PA. — Three  applications  for  franchises  for  lighting 
the  borough  have  been  presented  to  the  Council.  The  Meyersdale  El. 
I.t.,  Ht.  &  Pwr.  Co.  has  asked  for  a  renewal  of  its  franchise,  which  up 
to  the  present  time  has  not  been  granted.  The  second  application  was 
made  by  the  Consumers'  El.  Co.  and  the  third  by  the  Glade  Valley  El. 
&  Pwr.  Co.,  which  offers  to  supply  arc  lamps  of  2000  cp  at  $50  each  per 
year.     The  borough  now  pays  $60  each  per  year  for  arc  lamps. 

NEW  CASTLE,  PA.— The  Pennsylvania  Pwr.  Co.,  Ellwood,  Pa.,  is 
preparing  to  submit  bids  to  the  City  Council  for  street  lighting  here.  If 
it  secures  the  contract  in  New  Castle,  it  will  enlarge  its  present  plant 
or  erect  a  new  one  in  New  Castle. 

PITTSBURGH,  PA. — Negotiations  have  been  closed  whereby  the 
property  of  the  Duquesne  Lt.  Co.,  of  Pittsburgh,  will  be  taken  over  by 
Mason  B.  Starring,  president  of  the  United  Railways  Investment  Co. 
of  New  Jersey. 

PLYMOUTH,  PA.— The  Luzerne  Ht.,  Lt.  &  Pwr.  Co.,  Plymouth,  has 
submitted  a  pro<position  to  the  town  authorities  of  Wapwallopen  offering 
to  extend  its  service  to  that  place.  It  is  proposed  to  erect  a  transmis- 
sion  line   from  the   power  plant  at   Shickshinny  to   Wapwallopen. 

SHARON,  PA. — At  an  election  to  be  held  April  13  the  proposition 
to  issue  bonds  for  the  installation  of  a  municipal  electric-light  plant  will 
be    submitted    to    a   vote. 

UNIONTOWN,  PA. — Investigations  are  being  made  by  the  Chamber 
of  Commerce  of  the  tungsten  lamp  cluster  system  of  street-lighting 
and  also  of  ornamental  lamp  standards  with  a  view  to  advocating  the 
installation   of   an    improved   street-lighting   system   here. 

WOMELSDORF,  PA.— The  capital  stock  of  the  Womelsdorf  & 
Rehrersburg  Rural  Tel.   Co.   has  been  increased  from  $5,000   to   $50,000. 

CAMDEN,  S.  C. — The  proposition  to  issue  $100,000  in  bonds  for  the 
installation  of  an  electric-light  plant  and  water-works  system  will  be 
submitted   to   a   vote    in   April. 

SELMER,  TENN. — The  electric-light  service,  which  was  discontinued 
in  May,   1911,   will  be  established  again  about  March    1. 

NACOGDOCHES,  TEX.— At  an  election  to  be  held  March  12  the 
citizens  will  vote  on  the  proposition  to  issue  $60,000  in  bonds  for  im- 
provements  to   street-lighting   system,   sewer  construction    and   paving. 

PURCELLVILLE,  V.\.— The  Loudoun  El.  &  Ice  Co.,  which  is  being 
organized,  will  take  over  the  franchises  recently  obtained  by  E.  A. 
Cockey,  Jr.,  in  the  towns  of  Roundhill,  Purcellville  and  Hamilton.  It 
is  proposed  to  build  a  combination  electric,  ice  and  cold-storage  plant 
in  Purcellville  of  sufficient  size  to  supply  the  above-named  towns  and 
Lincoln,  Bluemont  and  surrounding  territory  in  Loudoun  County.  The 
company  will  be  capitalized  at  550,000,  and  the  officers  are  E.  A.  Cookey 
Jr.,  Windsor  Hills,  Baltimore,  Md.,  president;  M.  N.  Lyon,  vice-president, 
and  J.  W.  Gregg,   secretary  and  treasurer. 

RADFORD,  V.'\. — A  syndicate  composed  of  New  York  and  English 
capitalists  has  secured  an  option  on  the  property  of  the  Old  Dominion 
Pwr.  Co.,  of  Radford.  The  new  company  is  contemplating  large 
hydro-electric  projects  on  the  New  River  below  Radford,  the  largest  of 
which  will  be  located  at  Hawk's  Nest,  Fayette  County,  where  the  Chesa- 


praki-  iind  Ohio  Railway  crosucit  New  River.  The  entire  work  will 
involve  an  cxpcndiliirc  of  about  $25,000,000  and  about  350,000  hp  will  be 
developed,  which  will  be  tranmnittcd  to  the  co.il  ficldH  in  West  V'irginia 
und  in  southern  Ohio.  TramtminBion  linen  will  extend  as  far  west 
as  Cincinnati  and  Columbus.  Dr.  J.  J.  Mott,  of  .Stuteitvillc,  N.  C,  is 
president  of  tlic  Lominion  Pwr.  C"o.,  and  J.  E.  Wallers,  secretary  and 
treasurer. 

RICHMOND,  VA.— The  Richmond  &  ilenrico  Ry.  Co.  has  applied  to 
the  City  Council  for  a  franchise  to  supply  electricity  for  lamps  and 
motors   here. 

MAPLE  FALLS,  WASH.— Smith,  Kelly  &  Chace,  of  Toronto,  Ont., 
Can.,  will  begin  work  on  the  construction  of  a  large  power  plant  her* 
at  once.  Work  will  be  started  at  the  same  time  on  a  similar  plant  in 
iicllingham.  Right-of-way  has  been  secured  by  the  company  for  several 
electric   railways   and   transmission   lines. 

SULT.AN,  WASH. — The  proposition  to  install  a  municipal  electric- 
light  plant  has  been  abandoned  for  the  present.  It  is  expected  that  a 
franchise   will   be   granted  to  a   private   corporation   to   install   a  plant. 

TONO,  WASH. — The  Washington  Union  Coal  Co.  is  planning  to  con- 
struct a  power  plant  here,   to  cost  about   $250,000. 

WENATCHEE,  WASH.— The  Wenatchce  Valley  Ry.  &  Lt.  &  Pwr.  Co. 
is  reported  to  have  sold  $1,000,000  in  bonds,  to  be  used  for  the  con- 
struction of  an  electric  railway   from  Wcnatchee  to  Leavenworth. 

FAIRMONT,  W.  \'A. — A  project  to  build  an  electric  railway  to  con- 
nect Pittsburgh  and  Fairmont  and  other  towns  with  Wheeling  has  been 
revived.  The  West  Penn  Ry.  Co.  is  interested  in  the- plan  and  is  said 
to  have  closed  a  deal  at  Uniontown,  involving  an  expenditure  of 
$172,000  for  sites  for  terminal  barns  and  freight  offices,  which  are  to 
l)e  erected  at  once.  It  is  proposed  to  extend  the  railway  between  Point 
Marion  and  Waynesburg  to  Connellsville  and  Uniontown  and  to  connect 
them  with  Washington,  I'a.  From  Washington  the  railway  will  connect 
with  existing  lines  to  Pittsburgh,  while  a  branch  from  Washington  is 
contemplated  to  West  Alexander,  Pa.,  to  connect  with  railways  now 
in    operation    into    Wheeling. 

BERLIN,  WIS. — The  City  Council  has  appointed  a  committee  to  in- 
vestigate the  question  of  establishing  a  municipal  electric-light  plant  in 
connection   with    the   municipal   water-works   system. 

CHIPPEWA  FALLS,  WIS.— The  installation  of  new  central  heating 
and  lighting  plant  for  the  municipal  buildings  has  been  recommended 
by  the  Board  of  Public  Works.     L.   G.   Arnold  is  city  engineer. 

LUXEMBOURG,  WIS.— The  installation  of  a  lighting  system  to  cost 
about   $4,000   is  under  consideration. 

SHOSHONI,  W'YO.— The  Shoshoni  Pwr.  &  Irrig.  Co.,  Eouglas,  is 
planning  to  irrigate  20,000  acres.  Power  for  operating  the  pumps  will 
be  supplied  from  the  Boysen  dam  on  Big  Horn  River.  Plans  and  speci- 
fications for  pumping  station,  transmissioin  line  and  canal  system  are 
being  prepared  by  the  W.  H.  Rosecrans  Engineering  Co.,  30  North 
La   Salle   Street,  Chicago,   111.,   which  will  have  charge  of  the  work. 

EDMONTON,  ALTA.,  CAN.— The  by-law  authorizing  an  issue  of 
$1,800,000  in  bonds  for  street-railway  extensions,  telephone  extensions 
and  improvements  to  the  power  plant  has  been  approved  by  the  rate- 
payers. 

PORTAGE  LA  PRAIRIE,  MAN.,  CAN.— The  Great  Falls  Pwr.  Co., 
Winnipeg,  has  submitted  a  proposition  to  the  Council  offering  to  erect 
a  transmission  line  from  Winnipeg  to  Portage  La  Prairie,  provided  the 
town  will  contract  for  1000  hp  for  a  term  of  30  years.  The  company 
proposes  to  purchase  electricity  from  the  Winnipeg  plant,  to  be  trans- 
mitted at  60,000  volts  and  stepped  down  to  2300  volts. 

WINNIPEG,  MAN.,  CAN.— The  Winnipeg  El.  Ry.  Co.  has  decided 
to  issue   $3,000,000   additional   capital   stock. 

HAMILTON,  ONT.,  CAN.— The  Hydroelectric  Department  has  in- 
structed E.  I.  Sifon,  engineer,  to  prepare  specifications  for  a  year's 
supply  of  meters  and  transformers,  bids  for  which  will  soon  be  called 
for. 

LONDON,  ONT.,  CAN.— The  London  St.  Ry.  Co.  has  decided  not  to 
use  hydroelectric  power  and  will  build  a  steam-power  plant,  to  cost  from 
$50,000  to   $75,000.     C.  B.   King  is  manager. 

LONDON,  ONT.,  CAN. — Improvements  and  extensions  are  contem- 
plated by  the  Water-works  and  Electrical  Departments  involving  an  ex- 
penditure of  about  $161,300.  The  report  of  the  Electrical  Department 
includes  the  proposed  street  lighting  extension  in  the  residential  districts, 
to  cost  $31,700.  The  estimates  submitted  by  the  Water-works  Depart- 
ment include  an  expenditure  of  $62,700  for  additional  equipment  at 
Springbank  and  Horton  Street  pumping  plants,  for  the  lighting  of  Spring- 
bank  Park,  for  main  extension  and  for  new  workshop. 

POINTE  CLAIRE,  QUE.,  CAN.— The  Council  has  decided  to  install 
water-works,  electric -lighting  and  drainage  systems  here.  About  $100,000 
will  be  spent  this  year.  The  contracts  for  lighting  and  drainage  systems 
have  been   awarded   to   Lorrain  &   Leitch. 

ST.  PACOME,  QUE.,  CAN.— The  River  Ouelle  Pulp  &  Lumber  Co. 
would  like  to  communicate  with  manufacturers  in  regard  to  furnishing 
a  lighting  plant  for  logging  camps  which  it  is  planning  to  locate  where 
water-power  is  not  available.  An  electric  generating  plant  is  desired  and 
one  that  can  be  operated  without  the  services  of  a  competent  engineer 
on  a  storage  battery. 

NORTH  BATTLEFORE',  SASK.,  CAN.— Chipman  &  Powers,  engi- 
neers, of  Toronto  and  Winnipeg,  have  been  engaged  to  prepare  plans 
for   enlarging  the   electric-light   plant    here. 


Fkbklaky  24,   iyi2. 
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New  Industrial  Companies. 

THE  CENTRAL  LIGHTING  FIXTLRK  C(JMPANY,  ol  Chicago,  111., 
has  been  incorporated  witli  a  capital  slock  of  $3,000  by  Jacob  E.  Rosen- 
field,  Edgar  A.  Wangersheim  and  Sydney  Stein.  The  company  proposes 
to   manufacture  and   deal   in   gas  and  electric-lighting   fixtures. 

THE  ELECTRIC  IIEAT-CONSERXING  COMPANY,  of  Los  Angeles, 
Cal.,  has  been  incorporated  with  a  capital  stock  of  $250,000  by  J.  O. 
Dimmick,  O.   McGinnis  and   E.   Olmstead. 

THE  ELECTRO-SANITATION  COMPANY,  EA.ST.,  INC.,  of  New 
York,  N.  Y.,  has  been  granted  a  charter  to  manufacture  sanitary  and 
sewage-disposal  apparatus.  The  company  is  capitalized  at  $100,000  and 
the  incorporators  are:  C.  F.  Frothingham,  J.  C.  Sparks  and  R.  O. 
Butterfield,  New   York,   N.  Y. 

THE  INTERNATIONAL  FUSE  LIGHTER  &  ELECTRIC  MANU- 
FACTURING COMPANY,  of  Los  Angeles,  Cal.,  has  been  chartered 
with  a  capital  stock  of  $1,000,000  by  H.  H.  Mears,  D.  M.  Potter,  J. 
Auchell,   VV.   W.    Bearman  and  F.   Fette. 

THE  KOERTING  &  MATHIESEN  COMPANY,  of  New  York.  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $25,000  by  Hans  R.  Hoker, 
101  Duane  Street;  Herbert  Ryan,  355  Lenox  Avenue,  and  James  L. 
Suydam,  25  Broad  Street,  all  of  New  York,  N.  Y.  The  company  pro- 
poses to  manufacture  and  deal  in  electrical  supplies,  etc. 

THE  RACINE  ELECTRIC  COMPANY,  of  Racine,  Wis.,  has  been 
incorporated  with  a  capital  stock  of  $3,000  to  do  a  getieral  electrical  con- 
tracting business  by  Earl  M.  Crawford,  Alfred  I.  Clifford  and  Earl  O. 
Weatherford. 


Trade  Publications. 


New  Incorporations. 

SAN  FRANCISCO,  CAL.— The  Midland  Counties  fias  &  El.  Co.  has 
been  incorporated  with  a  capital  stock  of  $1,000,000.  The  directors  are: 
William  G.  Crittenden,  of  Berkeley;  William  A.  Nunlist,  Joseph  J. 
Webb  and  P.  W.  D.  Webb,  of  San  Francisco,  and  J.  A.  Williams,  of 
Alameda. 

SAN  FRANCISCO,  CAL.— The  San  Francisco  Northern  Ry.  Co.  has 
been  chartered  with  a  capital  stock  of  $2,500,000  for  the  purpose  of 
building  an  electric  railway  from  San  Quentin  to  Santa  Rosa,  a  distance 
of  42  miles.  The  directors  are:  Allen  I.  Kittle,  Ross;  Archibald  Bor- 
land, Oakland;  William  L.  P.  Jackson,  San  Francisco;  Frank  A.  Brush, 
Santa   Rosa,  and  John  C.   Kittle,   Ross. 

CHICAGO,  ILL.— The  Mount  Greenwood  &  Worth  Traction  Co.  has 
been  incorporated  with  a  capital  stock  of  $10,000  by  Jacob  S.  Hovland, 
Herbert  W.   Drew  and  John   J.    Poulton. 

EAST  ST.  LOUIS,  ILL.— The  Chicago,  I'aducah  &  Thebes  Ry.  Co. 
has  been  chartered  with  a  capital  stock  of  $50,000  to  build  an  electric 
railway  from  Streator  to  Brookport,  with  a  branch  to  Thebes.  The  in- 
corporators are:  Clarence  B.  Long,  Arthur  M.  Beckwith,  Walter  F. 
Beckwith,  William  R.  Bryan  and  F.  E.  Boeckenroeger,  all  of  East  St. 
Louis. 

HILLS nORO,  ILL— The  Hillsboro  Ry.  Co.  has  been  chartered  with 
a  capital  stock  of  $50,000  by  J.  J.  Frey,  J.  P.  Brown  and  F.  H.  Brown  to 
build  and  operate  a  street  railway. 

AUGUSTA,  MAINE.— The  Kno.\  County  Pwr.  Co.  has  been  incor- 
porated with  a  capital  stock  of  $5,000  for  the  purpose  of  supplying  elec- 
tricity in  the  towns  of  Union,  Warren,  Hope,  Appleton  and  Washington 
in  Knox  County  and  Liberty,  Searsmont  and  Moiitville,  in  Waldo  County. 
The  company  will  also  furnish  electricity  to  the  Rockland,  Thomaston  & 
Camden  St.  Ry.  Co.  The  incorporators  are:  S.  S.  Lancaster,  E.  E. 
Newbcrt,   of  Augusta,   and   O.    M.   Paine,   of  Hallowell. 

PORTLAND,  MAINE.— The  Lisbon  Falls  El.  Co.  has  been  incor- 
porated with  a  capital  stock  of  $50,000.  The  officers  arc:  .\.  F.  Dun- 
ham, president;  M.  S.  Wells,  treasurer,  and  Frederick  Hale,  clerk,  all 
of  Portland,   Maine. 

JERSEY  CITY,  N.  J.— The  Hobart  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $50,000  to  supply  electricity  for  lamps,  heat  and 
motors.  The  incorporators  are:  Charles  C.  Chappelle,  Charles  K.  Dur- 
bin  and  O.  S.  Moore,  all  of  60  Broadway,   New  York,  N.  Y. 

KENMORE,  N.  Y.— The  Interurban  El.  Lt.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $50,000  to  supply  electricity  in  Ken- 
more  and  Tonawanda.  The  company  has  not  yet  decided  where  it  will 
locate  its  power  plant.  The  directors  are:  Frank  W.  Tracy,  Albert 
Dodge  and  Alexander  G.  Hoefler,  296  Connecticut   Street,   Buffalo,  N.  Y. 

BEAVER,  OKLA.— The  Beaver,  Meade  &  Englewood  R.  R.  Co.  has 
been  incorporated  with  a  capital  stock  of  $25,000  by  Fred  C.  Tracy,  John 
W.  Webb,  William  T.  Quinn,  Levi  S.  Munsell  and  others  of  Beaver. 
The  company  proposes  to  build  a  railway  from  Reaver,  Okla.,  to  Meade 
and  Englewood,  Kan.,  a  distance  of  80  miles,  to  be  operated  by  elec- 
tricity,  steam   or  gasoline. 

CONEMAUGH,  PA.— The  East  Taylor  Lt.,  Ht.  &  Pwr.  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $5,000.  The  directors  are: 
C.  B.  Custer,  of  East  Conemaugh,  treasurer;  Howard  Davis  and  M.  J. 
Davis,    all   of   East   Conemaugh. 


WALL  BANNER.— Ihe  Connecticut  Shock  Absorber  Company,  of 
Meriden,  Conn.,  is  distributing  a  handsome  wall  banner  in  six  colors, 
ineasuiinK  22  in.  by  28  in.  This  banner  portrays  a  pretty  girl  and  also 
Kives  an  excellent   illustration  of  the   Connecticut   shock  absorber. 

INSUL.'VTED  WIRES  ANE  CABLES.— The  Safety  Insulated  Wire 
&  Cable  Company,  New  York,  has  issued  an  interesting  booklet  on  the 
ethics  of  wire  making,  in  which  those  features  which  differentiate  its 
product  from  others  on  the  market  are  pointed  out  and  some  manu- 
facturing details  given  in  order  to  emphasize  the  care  exercised  at  every 
step  in  making   of   rubber-covered  wires  and  cable   of   superior  quality. 

TELEPHONE  APPARATUS.— Bulletin  No.  3  of  the  Lafayette  Electric 
&  Manufacturing  Company,  Lafayette,  Ind.,  illustrates  and  describes 
the  Sterling  can-top  terminals,  protectors  and  arresters  for  all  classes 
of  telephone  service.  The  company  has  a  terminal  and  protector  for 
every  use,  and  the  devices  shown  constitute  a  collection  of  the  various 
types  of  this  class  of  apparatus  demanded  by  approved  standard  telephone 
practice. 

WATER  TURBINES. — The  Trump  Manufacturing  Company,  Spring- 
field, Ohio,  has  issued  its  1912  catalog  of  well-known  turbine  waterwheels. 
A  number  of  the  many  types  of  wheels  manufactured  by  the  company 
are  illustrated,  as  well  as  cross-sectional  and  photographic  representations 
of  typical  installations.  Tables  giving  power  and  speed  of  the  company's 
standard  and  high-head  wheels  are  included,  together  with  tables  show- 
ing the  discharge  of  water  under  various  heads  and  the  amount  of  water 
that  will  pass  through   a  weir-board  per  minute. 

INSTITUTE  OF  INDUSTRIAL  RESEARCH.— The  Institute  of  In- 
dustrial Researcl-.,  Washington,  D.  C,  has  issued  a  well-printed  pamphlet 
presenting  the  plan  and  scope  of  the  organization,  giving  professional 
sketches  of  the  principal  members  of  the  staff  and  showing  views  of  some 
of  the  laboratories.  The  work  of  the  institute  consists  in  the  investiga- 
tion and  improvement  of  industrial  processes,  particularly  those  relating 
to  paint  technology,  electrical  engineering  and  electrochemistry,  and  in 
instituting  economies  and  imjirovements  in  the  manufacture  of  fertilizers 
and    general   chemicals. 

THE  TRIUMPH  CHRONICLE. — The  first  number  of  a  house  organ 
with  the  name  The  Triumph  Chronicle,  published  in  the  interests  of  the 
Triumph  Electric  Company  and  of  the  Triumph  Ice  Machine  Company, 
both  of  Cincinnati,  Ohio,  has  made  its  appearance.  Its  keynote  is  co- 
operation and  its  object  is  to  foster  a  co-operative  spirit  between  the 
branches,  salesmen  and  agents  of  the  companies  throughout  the  country. 
Naturally  the  publication  is  partial  to  Triumph  products,  and  the  issue 
contains,  besides  descriptions  of  electrical  and  refrigerating  apparatus, 
notes   from   the   field   and    from   the   home   office. 

ELECTRICAL  INSTRUMENTS.— Catalog  No.  15,  issued  by  the  Key- 
stone Electrical  Instrument  Company,  Philadelphia,  Pa.,  describes  and 
illustrates  the  company's  indicating  and  recording  instruments  for  either 
direct-current  or  alternating-current  circuits.  The  company's  direct-current 
instruments  are  of  the  D'Arsonval  type,  while  its  alternating-current 
instruments  are  designed  on  the  electrodynamometer  and  electromagnetic 
systems.  The  make-up  of  the  instrument  and  the  principles  on  which 
ihey  are  built  are  fully  illustrated  and  described.  The  catalog,  which 
contains  88  pages,  also  contains  the  usual  tables,  price  lists  and  dimen- 
sional   diagrams 

RECORDING  INSTRUMENTS.— Bulletin  102,  entitled  "Uehling  Re- 
cording Instruments,"  just  issued  by  the  Uehling  Instrument  Company, 
of  Passaic,  N.  J.,  covers  in  condensed  form  that  company's  various 
types  of  recorders  and  the  standard  charts  for  use  in  connection  with 
these  instruments.  The  catalog  describes  a  line  of  recorders  for  pres- 
sures up  to  30  lb.  per  square  inch,  calibrated  cither  in  ounces,  pounds, 
inches  of  water  or  mercury,  and  also  recorders  for  light  pressures  and 
vacuums  in  inches  of  water,  draft  and  differential-draft  gages  calibrated 
in  inches  of  mercury,  revolution  recorders,  etc.  All  of  these  instru- 
ments operate  on  a  hydrostatic  principle  by  the  application  of  which 
springs,  lever  and  joint  movements  are  avoided. 


Business  Notes. 


(HE  METROPOLITAN  ELECTRICAL  SUPPLY  COMPANY,  180 
West  Lake  Street,  Chicago,  has  engaged  as  its  secretary  Mr.  E.  W. 
McClelland,  who  was  formerly  manager  of  the  supply  department  of 
an   electrical    supply   house  in    the    Northwest. 

THE  WHEELER  CONDENSER  &  ENGINEERING  COMPANY,  of 
Carteret,  N.  J.,  manufacturer  of  surface  and  jet  condensers,  pumps, 
cooling  towers,  etc.,  announces  that  its  Cincinnati  office  has  been  moved 
from  the  Ingalls  Building  to-  the  Mercantile  Library  Building  of  the 
same  city.  The  new  office  will  be  in  charge  of  Mr.  Richard  L.  Strobridge, 
who  was  formerly  connected  with  the  Boston  office  of  the  Wheeler  Con- 
denser   &    Engineering    Company. 

THE  SIDLEY-MITCHELL  ILLUMINATING  COMPANY,  of  221 
South  Clinton  Street,  Chicago,  has  been  formed  as  the  successor  of  the 
Thomas  H.  Sidley  Company.  The  company  handles  the  Sidlite  Mazda 
lighting  unit,  various  types  of  fixtures  for  window  lighting  and  interior 
illumination   and   electric   signs.      It   does   some   manufacturing   and   is   also 
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•intiit  III  C'liiiiiKK  I. 'I  llic  .>...ti  ll.iiiiiiiK  .lie  luini).  Mr.  TliimiiiH  II.  Si.ll.-y 
IS  .1  1)1  other  of  Mr.  Willi.nm  1'.  Siillcy.  vice  president  of  the  Western 
KJectric  Company,  and  was  himself  connected  with  that  company  formerly. 
Mr.  Karl  M.  Mitchell,  the  recruit  in  ihc  orKaiii/;itii>n,  has  been  con 
necled  with  the  Chicago  Telephone  Company   until   recently. 

.\K\V  SKI.MNn  ARR.XNC.KMKNTS  I'OR  KXCKI.LO  FL.AMINC 
.\RC  LA.MI>S  .XNI)  CARllON.S.— The  KocrtiuK  &  .Mathiescn  Company, 
sole  manufacturer  of  Kxccllo  (laminR-arc  lamps  and  Kxcello  flamiuR  car- 
bons, announces  that  both  the  lamp  and  carbons  will  hereafter  be  mar 
keted  exclusively  by  KocrliiiK  &  Mathiescn,  Inc.,  with  C.corgc  W.  Arm- 
^iionK  as  Kriu-tal  manaKcr.  IIe.id(|uarters  have  been  established  at  22 
Kast  Twenty  lirst  Street,  New  York,  N.  Y.  The  parent  company  has 
been  manufacturing  Kxccllo  arc  lamps  for  the  last  ten  years  and  through 
Its  technical   director  and   its  organization   has' devcloi)ed  a   highly  efTiricnt 


anil  rriiiiiiiiiical  llaiiiiiig  au  lamp,  of  whuli  the  output  lias  been  »ilorr 
ihan  60,000  aniuinlly,  Mr.  .Nrmsirong,  who  becomes  general  manager  of 
the  company,  lias  born  our  of  the  most  active  and  enterprising  exponents 
of  the  tlamingarc  lamp  in  this  country  and  for  years  »as  Western 
manager  of  the  Kxcello  Arc  Lamp  Company  of  New  York.  Mr.  Arm 
strong  is  a  native  of  Ohio  and  began  his  business  career  in  that  State 
lie  established  his  lirst  connection  with  the  flaming-arc  indiiNlry  in  1906, 
opening  the  office  of  district  manager  of  the  Kxcello  Arc  Ijiinp  Com 
pany  in  Columbus,  Ohio.  He  was  at  that  time  salesman  and  agency  or 
ganizer  of  the  company,  and  in  I'ebruary,  1908,  went  to  Chicago  for  the 
company  to  establish  the  Western  office,  which  immediately  developed  a 
large  business.  Mr.  Armstrong  will  make  his  headquarters  at  the  head 
office  in  New  York  .'ind  will  be  assisted  by  a  strong  organization  of  il- 
lumination experts. 


Weekly  Record  of  Electrical  Patents 


UNITED   STATES   PATENTS   ISSUED   KEll    13,    1912. 
(Prepared  by  Robert  Starr  Allyn,   16  Exchange  Place,  New  York.J 

1.016,925.  OUTER  BOX;  A.  I.  Appleton,  Chicago,  111.  App.  filed  Aug. 
21,    1909.      Sections   secured    together   by   slotted   lugs   and    screws. 

1.016.936.  ELECrRUAL  BURGLAR  ALARM;  W.  K.  Cook,  Minne- 
apolis,  Minn.      .\pp.   filed   Aug.    9,    1909.      For   bank  vaults,   etc. 

1.016.975.  BLOCK  SIGNAL  SYSTEM  FOR  ELECTRIC  RAILWAYS; 
S.  S.  Stolp,  Chicago,  111.  App.  filed  Sept.  4,  1908.  To  protect  inter- 
secting tracks   in   tunnels,   etc. 

1.016.980.  CONTROLLING  DEVICE  FOR  ELECTRIC-MOTOR  VI. 
IIICLES;  E.  W.  Bender,  Los  Angeles,  Cal.  App.  filed  July  13,  1910. 
Direct-current    motor-generator    and    alternating-current    motor. 

1.017,005.  ELECTRODE  OR  PENCIL  FOR  THE  ARC  LIGHT;  1. 
I.adofT,  Cleveland,  Ohio.  App.  filed  May  14,  1906.  Titanium  alloy 
with   potassium   fluotitanate. 

1,017.034.  TROLLEY  HARP;  T.  Bednarowicz,  South  Bend,  Ind.  App. 
filed  Nov.  21,   1910.     Contacts  and  guards. 

1,017,036.  WIRING  TACK;  C.  C.  Blake,  Brookline,  Mass.  App.  file! 
Sept.    18,   1911.     Single  point  with  two  arms. 

1.017.051.  LAMP  SOCKET;  J.  H.  Hall,  Sulphur  Springs,  Tex.  App. 
filed  Aug.   14,   1911.     Has  a  resistance  coil  for  varying  the  luminosity. 

1.017.052.  SVSTK.M  OF  ELECTRIC-CIRCUIT  CONTROL:  F.  W. 
Harris,  Wilkinsburg,  Pa.  App.  filed  March  9,  1908.  Automatic 
circuit-breaker   with    remote   control. 

1.017,054.  TELEGRAPH  SENDING  MACHINE;  J.  A.  Hulit,  Topeka, 
Kan.  .\pp.  filed  Nov.  6,  1909.  .\utomatic  current  controller  driven 
by  a   spring  motor. 


1,017,172— .Advertising     and     Signaling 
Device. 


1,017,036.— Wiring 
Tack. 


1,017,060.  SYSTEM  OF  ELECTRIC  CURRENT  DISTRIBUTION; 
C.  M.  Moss  and  S.  O.  Hayes,  Pittsburgh,  Pa.  App.  filed  May  13, 
1909.     The  circuit  interrupter  is  controlled  by  remote  means. 

1,017,064.  GALVANIC  BATTERY;  E.  C.  Smith  and  E.  L.  Marshall. 
Fremont,  Ohio.  .App.  filed  Aug.  7,  1909.  Caustic-solution  battery 
for   automatic   railroad   block-signal   systems,   etc. 

1,017,071.  ARMATURE  FOR  DYNAMO-ELECTRIC  MACHINES;  1. 
BacheAViig,  Edgewood  Park,  Pa.  App.  filed  May  22,  1911.  Cross- 
connections  between   the  windings. 

1,017,080.  SECONDARY  OR  STORAGE  BATTERY;  J.  P.  Clare, 
Stratham,  N.  H.  App.  filed  Sept.  23,  1910.  The  plates  have  abrupt 
edges   to   prevent   creeping. 

1,017,085.     TELEPHONE    SYSTEM;    F.    M.    Davis,    Chicago,    111.      App. 

filed  March  29,   1909.     Two-wire  multiple-line  circuit  for  local  battery 

lines   to    operate    on    a    common-battery    cord   circuit. 
1,017,101.     AUTOMATIC  BELL   SWITCH;  A.   D.   Kaiser,  Detroit,   Midi. 

App.   filed  May   29,    1909.      For  a  door  alarm,   etc. 
1,017,110.     LOCK    FOR    ELECTRIC    PLUGS:     E.     E.     Rogers,    London, 

England.     App.   filed   Feb.    16,    1911.      Safety  device   for  mine-lightiiiL 

system. 

1,017,122.  ELECTRIC  LOCOMOTIVE;  J.  E.  Webster,  Pittsburgh,  Pa. 
App.  filed  June  20,   1910. 

1,017,150.  CONTROLLER  FOR  ELECTRIC  CRANES;  E.  N.  Holme, 
Stockport,  England.  App.  filed  Oct.  29,  1909.  Portable  controller 
for  cranes,  loading  ships,  etc. 

1,017,169.  METHOD  OF  AND  APPAR.ATUS  FOR  TRANSMITTING 
SIGNALS  OVER  TELEGRAPHIC  CIRCUITS;  L.  M.  Potts,  Balti- 
more, Md.  App.  filed  Jan.  25,  1908.  '  Synchronously  transmitting 
and  repeating;   reversed-wave  method. 

1,017,172.  ELECTRIC  ADVERTISING  AND  SIGNALING  DEVICE; 
W.  S.  Ryan,  New  York,  N.  Y.  App.  filed  July  11,  1911.  Porcelain 
block  with   brushes. 

1,017,198.     ELECTRIC-MOTOR    VEHICLES;    E.    W.    Bender,    Los    An- 


geles, Cal.  App.  filed  July  13,  1910.  Storage  battery  with  a  direct- 
current    motor-generator    and    alternating-current    motor-converter. 

1,017,226.  DEVICE  FOR  INDIC.VriNG  THE  INTENDED  MOVE- 
MENTS OF  VEHICLES;  G.  S.  Matthews,  Kansas  City,  Mo.  App, 
liled  Nov.  29,  1910.  Red  and  green  lights  with  a  switch  on  the 
steering  wheel. 

1,017,246.  AUTOMATIC  STARTER  FOR  ELECTRIC  MOTORS;  J. 
B.  Calderwood,  Milwaukee,  Wis.  App.  tiled  Dec.  30,  1904.  Suc- 
cessive switches. 

1.017.257.  SYSTEM  OF  MOTOR  CONTROL;  B.  Frankenfield,  Nor- 
wood, Ohio.  App.  filed,  Jan.  31,  1907.  A  main  motor  is  ventilated 
by  an  auxiliary  motor. 

1.017.258.  OZONIZING  APPARATUS;  M.  Fuss,  Berlin,  Germany. 
App.  filed  Feb.  16,  1911.  The  condenser  surrounds  the  high-tension 
coil   of  the  transformer. 

1,017,260.  ELECTRIC-LAMP  SOCKET;  J.  H.  Goehst,  Chicago.  IlL 
App.    filed   Nov.   7,    1910.     Waterproof  socket. 

1,017,263.  ELECTRIC  ILLUMINATION;  I.  Kitsee,  Philadelphia,  Pa. 
App.  filed  F'eb.  8,  1909.  The  filament  holder  is  shapted  like  a  letter, 
etc.;    for  signs,  etc. 

1,017,270.  MOTOR-CONTROL  SYSTEM;  E.  W.  Stull,  Milwaukee, 
Wis.  App.  filed  Aug.  1,  1910.  Bridge  method  of  series-parallel  con- 
trol. 

1,017,285.  RAIL  BOND;  J.  T.  Deviese,  Hilltop,  W.  Va.  App.  filed 
May   31,    1911.     Bolts  and  a  flexible  bond. 

1.017.308.  LIGHTNING  CONDUCTOR;  M.  G.  Mitchell,  South  Bend, 
Ind.  App.  filed  April  22,  1909.  Adjustable  support  for  a  hollow  dis- 
tributor point. 

1.017.309.  BRUSH  HOLDER;  S.  H.  Mortensen,  Milwaukee,  Wis. 
App.  filed  April  15,  1909.  Rigid  support  on  direct-current  turbo- 
generator, etc. 

1,017,348.  REACT.ANCE  COIL;  T.  E.  Murray  and  P.  Torcbio,  New 
York,   N.   Y.     App.    filed  May    19,    1911.      Flat   spiral   coil. 

1,017,362.  SANITARY  PROTECTOR  FOR  TELEPHONE  TRANS- 
MITTERS; C.  Adams,  New  York,  N.  Y.  App.  filed  March  14,  1911. 
Shield  for  the  mouthpiece. 

1,017,398.  TELEGRAPH  KEY;  J.  E.  Folsom,  St.  I^uis,  Mo.  App. 
filed  Jan.    16,   1911.     Grasping  the  key  opens  the  circuit. 

1,017,413.  ELECTRIC  CONTROLLER;  J.  P.  Hayes,  Pittsburgh,  Pa. 
App.  filed  June  11,  1907.  Reciprocating  motor  (like  Patent  No. 
869,780)    operates  the  controller. 

1,017,462.  FROG  FOR  TROLLEYS;  J.  M.  Premoshis,  Forbes  Road, 
Pa.     App.   filed  Aug.   26,   1911.     For  switching  a  trolley  wheel. 

1,017,483.  PROCESS  OF  MAKING  MOLDED  CONDUCTORS;  C 
Van  Brunt,  Schenectady,  N.  Y.  App.  filed  March  23,  1910.  Car- 
bonaceous material,  pitch  and  sulphur  are  fired  to  carbonize  the 
pitch. 

1,017,497.  ARC-LIGHT  ELECTRODE;  E.  R.  Berry,  Lynn,  Mass. 
App.  filed  Aug.  6,  1909.  Titanium  carbide  and  chromium  carbide  as 
a   restrainer. 

1,017,510.  ELECTRIC  MOTOR;  F.  W.  Casterline,  Tipton,  la.  App. 
filed  Jan.   9,    1911.     The  field  and  armature  are  both   rotatable. 

1,017,513.  ELECTRIC-ALARM  MAIL  BOX;  J.  H.  Corbett,  Jr.,  Syra- 
cuse, N.  Y.  App.  filed  Aug.  10,  1910.  .An  introduction  of  mail 
matter  closes  the  alarm  circuit. 

1,017,527.  ELECTRIC-LINE  SWITCH;  F.  Fisher,  Reardan,  Wash. 
App.  filed  Dec.  1,  1909.  For  trolley  lines  and  power  transmission, 
etc. 

1.017,546.  FILAMENT  SUPPORT;  J.  W.  Howell,  Newark,  N.  J- 
App.  filed  Dec.  28,  1906.  Yielding  support  for  tantalum  filaments, 
etc. 

1,017,597.  MAGNETO;  J.  E.  Seeley,  Los  Angeles,  Cal.  App.  filed  Jan. 
31,    1911.      For   ignition    system    for   gas   engines. 

1,017,604.  CIRCUIT  CLOSER;  V.  Tardieu,  .Aries,  France.  .App.  filed 
July  25,   1907.     Call-push  device  for  telephones. 

1.017.  4.  TRAVELING  CONTACT  FOR  ELEVATORS;  S.  S. 
Williamson  and  B.  Wilson,  Philadelphia,  Pa.  App.  filed  Dec.  31, 
1901.      A   guide   slot  and   pressure   device. 

1.017.616.  TELEPHONE  REPE.ATING  APPARATUS  AND  CIR- 
CUITS; C.  Adams-Randall,  New  York,  N.  Y.  App.  filed  March  13, 
1911.      Toll-line   apparatus. 

1.017.617.  APPARATUS  FOR  INCREASING  THE  EFFICIENCY  OF 
TELEPHONE  LINES;  C.  Adams-Randall,  New  York,  N.  Y.  App. 
filed    March    13,    1911.      Repeating   apparatus. 

1,017,634.  MEANS  FOR  PROTECTING  ELECTRICAL  INSTALLA- 
TIONS FROM  EXCESS  VOLTAGES;  G.  Campos,  Milan,  Italy. 
App.  filed  Aug.  19,  1910.  Devices  in  series  in  the  line  for  produc- 
ing induction   adjacent   thereto. 

1,017,641.  ARC  LAMP;  T.  L.  Carbone,  Charlottenburg,  Germany.  App. 
filed    Feb.   21,    1910.     The   glide   has   an    annular   condensing   chamber. 
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THE  SUMMER  LOAD. 

(Generally  speaking,  the  central-station  business  is  a  sea- 
sonal one.  It  is  not  in  such  bad  case  as  the  professional 
snow  shoveler  or  the  vender  of  palm-leaf  fans,  but  it  is  an 
unhappy  fact  that  the  ordinary  central  station  sees  its  loads 
and  its  receipts  begin  to  dwindle  as  the  long  days  of 
suninicr  conic  on.  By  reason  of  this  the  fixed  charges, 
which  are  always  with  us,  run  high  per  unit  of  output  and 
the  situation  becomes  generally  somewhat  unsatisfactory. 
The  great  problem  before  the  central-station  manager,  par- 
ticularly in  relatively  small  places,  is  what  to  do  in  order 
to  build  up  this  discouraging  period  of  low  load.  In  rare 
instances  the  summer  load  is  high,  as  in  the  case  of  occa- 
sional summer  resorts,  or  it  may  even  happen  that  the 
occupation  of  summer  residences  so  builds  up  the  load  that 
in  spite  of  the  shorter  hours  the  load  all  the  year  round 
is  practically  the  same.  This  has  been  known  to  happen  in 
some  suburban  places  where  the  coming  of  the  first  of 
May  brings  a  sudden  influx  of  residents.  However,  these 
instances  are  altogether  too  few  to  be  of  much  importance 
in  the  problem  which  confronts  us.  What,  then,  are  the 
feasible  outlets  for  summer  load?  Of  course,  the  fan  motor 
is  always  available,  and  vigorous  soliciting  will  produce 
results  not  to  be  ignored.  Motor  service  other  than  for 
fan  motors  is  not  a  seasonal  business  to  any  considerable 
extent,  but  the  close  of  the  heavy  lighting  season  releases 
energies  that  should  at  once  be  concentrated  on  extending 
motor  service. 

One  of  the  few  exceptions,  however,  is  in  favor  of  arti- 
ficial ice  making,  which,  as  a  side  line  for  central  stations, 
has  been  carried  out  successfully  in  a  number  of  Western 
and  Southern  plants.  Reports  upon  it  of  a  very  encour- 
aging ciiaracter  have  been  printed  in  these  columns  and 
may  be  found  in  the  records  of  the  N.  E.  L.  A.  A  few 
small  refrigerating  plants  for  marketmen's  ice  chests  and 
the  like  may  be  picked  up  in  the  regular  course  of  motor 
service,  and  these  are  more  actively  employed  in  summer 
than  in  winter.  But  with  all  these  possible  special  outlets 
it  still  appears  that  the  greatest  chance  for  a  profitable 
summer  load  is  to  be  found  in  the  use  of  minor  electrical 
appliances  for  cooking  and  household  conveniences  gen- 
erally. The  electric  flatiron  and  tiie  electric  stove,  cofifee 
urn  and  chafing  dish  ought  to  build  up  in  many  places  a 
very  .substantial  addition  to  the  output  of  the  summer 
months.  .Ml  such  appliances  are  strictly  off  the  peak  as 
regards  summer  business  and,  indeed,  for  the  most  part  all 
the  year  round.  They  do  not  increase  the  investment  or  the 
fixed  charges  while  they  are  running  up  the  sales.  The 
main  difficulty  in  getting  such  load  in  most  places  has  been 
that  it  has  generally  been  charged  for  at  the  lighting  rate. 

Now.  electrical  appliances  of  the  kind  mentioned  at  light- 
ing prices  .-jre  distinctly  luxuries,  and  rather  expensive  ones. 
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wliiK'  at  iiiotur  rate's  tlu'\  ma\  aliiiii>I  taUc  tluir  placr  as 
m-cositios.  l-.Ioctrii'al  lu-atiiit;  and  i-ocikiiij,'  tlrvicts  can 
iifvcr  viclil  a  siihsiaiitial  steady  load  and  prolit  to  ciiural 
stations  on  ordinary  linlitin);  rates,  and  tlu-  sooner  the 
central  .stations  learn  lln->  lesion  liie  lietter  oil  tliey  will  l)e. 
It  lias  l)een  the  cnsloni  tnr  central  slatiniis.  nnder  whatever 
form  of  schedule  operated,  to  make  one  price  tor  lij^ditiiij,' 
ser\  ICC  and  another  jirice,  i^eiurally  a  third  or  a  half  of 
the  lij.;htni).;  rate,  as  the  jincc  of  eneri;y  lor  motor  service, 
riu'  only  legitimate  reason  lor  this  distinction  hetween  the 
use  of  a  kilowatt-hour  for  one  purpose  and  the  other  ha.s 
been  based  on  the  umloubted  fact  that  the  lighting  service 
recpiires  a  good  deal  more  care  and  expenditure  to  secure 
the  regulation  that  is  necessary  for  that  particular  kind  of 
work.  This  is  the  basis  of  a  genuine  distinction;  yet  when 
this  very  distinction  is  made  it  is  entirely  obvious  that  the 
electric  range  and  tlatiron  belong  with  motor  rather  than 
with  lighting  service.  The  maintenance  of  lighting  prices 
for  such  appliances  is  merely,  therefore,  a  measure  of  the 
indifference  of  the  central  station  toward  accpiiring  added 
load  of  this  character.  If  the  station  manager  can  delib- 
erately afford  to  neglect  such  output,  as  he  frequently  neg- 
lects the  domestic  lighting  load,  the  situation  is  under- 
standable. If,  however,  he  really  desires  to  build  up  his 
station  load  instead  of  satisfying  himself  with  the  profits 
which  can  be  obtained  from  a  comparatively  small  number 
of  large  consumers,  he  will  put  these  incidental  appliances 
in  the  class  to  which  they  legitimately  belong  and  make 
some  eft'ort  to  obtain  the  kind  of  load  that  will  be  increased 
during  the  light  months  of  summer  business. 

The  objection  generally  raised  to  so  doing  is  that  the 
business  does  not  warrant  the  installation  of  a  separate 
meter,  to  which  the  answer  is  that  until  a  separate  meter 
or  other  separate  device  -or  charging  is  introduced  there 
never  will  be  any  business  of  this  character  worth  men- 
tioning. If  one  cannot  afford  investment  in  meters  to 
secure  a  substantial  addition  to  his  summer  load,  then  he 
had  better  either  put  electrical  appliances  or  lights,  or  both, 
on  a  flat  rate,  as  has  been  done  in  a  good  many  places 
already.  Besides  the  actual  profit  which  may  be  obtained 
from  the  smaller  electrical  apphances,  there  is  also  another 
phase  of  the  matter  which  is  fairly  deserving  of  considera- 
tion, and  that  is  the  tendency  which  efficient  service  of  this 
kind  has  toward  making  the  use  of  electricity  a  necessity 
rather  than  a  luxury.  Central-station  managers  may  well 
take  a  lesson  from  the  success  of  telephone  companies  in 
making  telephones  a  necessity.  If  each  and  every  telephone 
installed  were  rigorously  put  upon  the  same  schedule  at  a 
rate  sufficiently  high  to  insure  a  profit  on  every  call,  the 
telephone  would  to-day  be  where  it  was  years  ago.  But  the 
telephone  companies  have  been  willing  to  take  chances,  to 
arrange  a  set  of  schedules  on  the  whole  highly  profitable 
to  the  company  and  yet  suited  to  the  needs  and  pockets  of 
almost  every  customer.  As  a  result  they  have  pushed  the 
telephone  into  use  to  an  extent  unknown  in  any  other 
country  in  the  world,  and  have  made  it  a  necessity  of  daily 
life,  to  the  great  profit  of  their  stockholders.  It  is  this 
kind  of  treatment  which  the  domestic  applications  of  elec- 
tricity need  in  order  to  build  up  the  summer  profits  of  cen- 
tral stations  to  the  point  which  they  ought  to  reach. 


THt  MOTOR  LOAD. 

(  )ne  ol  ilu-  most  characteristic  features  of  modern  elec- 
tric pdUer  development  is  its  tendency  to  spread  into  every 
iir.nieh  of  industrial  activity.  Motor  aj)plications  are  find- 
ing ;i  penii.iiunl  jilace  in  all  sjiheres  of  the  manufacturing 
art,  and  many  lines  of  business  are  res|)onding  to  the 
economic  stimtdus  of  electrification.  Despite  the  large 
growth  of  power  sales  which  has  been  such  a  notable  factor 
m  tile  success  of  the  central-station  industry  during  the 
past  decade,  many  opijortunities  remain  for  the  exploitation 
of  motor  .service  in  fields  which  are  far  from  electrically 
saturated — fields  offering  a  liberal  return  when  occupied 
at  the  usual  rates,  and  wdiich  in  many  instances  remain 
rennmerativc  when  maintained  by  concessions  standardized 
on  the  basis  of  off-peak  or  long-hour  consumption.  Typical 
opportunities  for  power  development  are  offered  by  the 
restaurant,  the  storage  warehouse,  the  brickmaking  and 
stonecutting  industries,  to  emphasize  a  few  lines  of  service 
highly  (lesiralde  from  the  stand])oint  of  off-peak  supply. 
Summer  amusement  park  power  and  lighting  also  fall 
within  the  category  of  attractive  loads,  with  the  proviso, 
however,  that  tlie  investment  recjuired  to  deliver  energy  at 
the  distribution  center  shall  be  exceedingly  small,  for  the 
period  of  use  ordinarily  is  limited  to  the  summer  months. 

The  modern  restaurant,  and  particularly  the  type  of 
establishment  which  caters  mainly  to  the  noon  trade  in  the 
heart  of  urban  business  districts,  is  well  worth  considera- 
tion from  the  power  sales  viewpoint.  The  advantages  of 
electrical  service  are  intensified  in  such  places  by  the 
extraordinary  value  of  real  estate  and  resulting  high  rentals 
and  taxes,  the  necessity  of  making  every  square  foot  of 
space  tell,  importance  of  cleanliness  as  a  feature  attracting 
patronage,  and  the  enormous  influence  of  convenience  in 
handling  the  great  volume  of  business  compressed  into  a 
period  of  about  two  hours  per  day.  The  "peak  load"  of  a 
popular  cafe  between  noon  and  2  p.  m.  overtops  anything 
the  average  central-station  load  curve  can  show  as  the 
heights  of  Aconcagua  dwarf  the  summit  of  Mount  Wash- 
ington ;  but,  as  the  peaks  are  non-coincident  in  time,  the 
business  is  worth  putting  forth  unusual  efforts  to  obtain. 
It  includes  refrigeration,  the  operation  of  large  ventilating 
fans,  running  of  air-compressor,  pumping  and  dumb-waiter 
equipment,  grinding,  polishing,  chopping  and  other 
machinery  long  since  standardized  in  high-efficiency  hotel 
service.  All  along  the  line  down  to  the  small  establish- 
ments seating  a  score  or  two  of  patrons  there  are  oppor- 
tunities to  supply  both  long-hour  and  off-peak  business,  the 
aggregate  of  even  a  handful  of  modest  little  establishments 
amounting  to  an  attractive  total. 

Comparatively  few  storage  warehouses  handling  produce 
and  highly  perishable  goods  are  as  yet  consumers  of  central- 
station  electricity,  but  the  business  is  of  sufficient  importance 
in  growing  centers  of  population  to  justify  a  systematic 
attack  upon  its  difficulties.  Refrigeration  lies  at  the  founda- 
tion of  this  branch  of  industry,  and  the  scale  of  operations 
is  large  enough  to  justify  a  very  low  motor-service  rate. 
Even  if  experience  shows  that  the  cost  of  operating  steam- 
driven  apparatus  is  moderate  in  plants  of  this  kind,  it  may 
be  possible  to  introduce  electricity  on  the  basis  of  its 
economy   in   space,   flexibility   of   motor-speed  control   and 
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simplification  of  equipment.  In  the  brickmaking  and  stone- 
cutting  fields  electricity  has  already  made  great  inroads 
upon  older  and  less  efficient  motive  powers.  Here  the  open 
weather  seasons  contribute  to  maximum  production;  the 
amount  of  power  required  even  in  small  plants  is  large 
enough  and  in  sufficiently  protracted  demand  to  justify  a 
lil)eral  investment  in  reaching  the  works.  Low  cost  of 
operation  is  a  prime  factor,  and  electricity  almost  always 
guarantees  this  without  anything  like  the  amount  of  de- 
preciation in  machinery  consequent  upon  the  use  of  steam. 
In  brick  plants,  especially,  the  motor  drive  has  cut  down  the 
lengths  of  shafting  to  nearly  negligible  quantities. 


PRELIMINARY  WORK  OF  THE  RESUSQTATION  COMMISSION. 

Whether  electric  injuries  are  incurred  by  negligence  or 
by  mere  mischance,  the  fact  remains  that  a  certain  risk 
exists  when  electrical  energy  is  carried,  on  a  large  scale 
and  at  a  high  tension,  for  use  in  a  community.  In  most 
cases  an  electric  shock  is  not  to  be  regarded  as  dangerous 
in  itself,  if  the  person  receiving  it  is  not  rendered  un- 
conscious. Of  course,  a  relatively  slight  shock  received 
by  a  man  when  balanced  on  a  high  ladder  may  cause 
him  to  fall  off  and  receive  fatal  injuries  in  his  fall.  But 
any  electric  shock  which  in  itself  produces  unconsciousness 
in  the  subject  should  be  regarded  as  dangerous.  It  is 
accepted  from  physiologists  tliat  the  principal  danger  of  an 
accidental  electric  shock  lies  in  its  possible  effect  on  the 
heart.  An  effect  of  an  electric  discharge  through  the  heart 
muscle  is  a  dis-coordination  of  its  functions  in  such  a  man- 
ner that  its  normal  pumping  or  circulating  action  is  inter- 
fered with,  and  it  remains  quivering,  or  fibrillating,  to  no 
purpose.  Once  the  heart  is  set  into  fibrillation,  so  as  to 
arrest  the  circulation  completely,  the  chance  for  automatic 
recovery  becomes  greatly  reduced.  Nevertheless,  the  loss 
of  consciousness  of  the  individual  does  not  necessarily  mean 
that  the  heart  has  been  set  into  fibrillation.  In  any  event, 
the  proper  procedure  on  the  part  of  bystanders,  after  free- 
ing an  unconscious  injured  person  from  contact  with  the 
source  of  current,  and  after  sending  for  medical  assistance, 
is  to  apply  restoratives,  and  in  particular  to  practise  arti- 
ficial respiration.  The  procedure  indicated  is  the  same  as 
for  the  restoration  of  the  apparently  drowned,  except  that 
the  latter  are  presumably  unconscious  from  the  effects  of 
forcibly  arrested  respiration,  whereas  the  unconscious 
shocked,  like  those  who  have  fainted,  are  presumably  suf- 
fering from  an  arrest  of  circulation.  Consequently,  the 
directions  given  medically  for  the  use  of  laymen,  in  cases 
of  accidental  electric  shock,  detail  some  method  for  prac- 
tising artificial  respiration. 

During  the  past  fifteen  years  the  regular  method  advo- 
cated for  artificial  respiration  has  been  the  Sylvester 
method,  in  which  the  subject  is  placed  on  his  back  and  his 
arms  are  waved  rhythmically  up  and  down.  More  recently 
a  rival  method  has  made  its  appearance,  known  as  the 
Schaefer  method,  in  which  the  subject  is  placed  prone  on 
his  chest.  The  operator  then  sits  or  kneels  beside  the  sub- 
ject, and,  placing  the  palms  of  his  hands  on  the  back  and 
lower  ribs,  gently  throws  his  weight  on  and  off  about  twelve 
times  a  minute,  thereby  alternately  compressing  the  lungs 
and  allowing  them  to  expand  elastically.     So  much  discus- 


sion and  dissension  has  appeared  on  the  relative  merits  ni 
the  above  two  methods  of  practising  artificial  respiration 
that  the  matter  was  brought  formally  to  the  attention  oi 
the  National  Electric  Light  Association,  which  then  ap- 
pealed to  the  American  Medical  Association  for  assistancf 
in  investigating,  not  only  artificial  respiration,  but  the  entire 
subject  of  resuscitation  from  electric  shock.  As  was 
brought  to  the  notice  of  our  readers,  the  American  Medical 
.\ssociation  appointed  a  Resuscitation  Commission,  includ- 
ing five  medical  men  and  representatives  from  the  Ameri- 
can Institute  of  ICIectrical  Kngineers  and  the  National  Elec- 
tric Light  Association,  the  work  of  the  conmiission  to  be 
carried  on  under  the  auspices  of  the  last-mentioned  body. 

As  is  set  forth  in  another  column  of  this  issue,  the  com- 
mission, after  some  preliminary  correspondence,  held  its 
first  meeting  last  week  in  New  York.  By  unanimous  reso- 
lution among  the  medical  representatives,  it  was  decided  to 
recommend  the  Schaefer  method  exclusively  for  the  use 
of  laymen  in  practising  artificial  respiration  on  the  uncon- 
scious shocked.  The  commission  is  now  engaged  in  draw- 
ing up  an  official  resuscitation  chart  giving  detailed  instruc- 
tions for  the  restoration  of  the  sufferers  from  accidental 
electric  shcjck,  which  will  be  issued  by  the  National  Electric 
Light  -Association.  It  is  a  fortunate  circumstance  that  the 
conunission  has  decided  definitely  and  unanimously  between 
the  two  rival  methods.  The  Schaefer  method  has,  more- 
over, the  great  advantage,  from  the  lay  point  of  view,  that 
it  is  much  easier  to  learn  and  to  maintain  in  operation  than 
the  Sylvester  method.  The  latter  is  very  laborious  and  weari- 
some, whereas  the  Schaefer  method  can  be  followed  by 
any  operator  for  an  hour  or  more  without  sensible  fatigue. 

Judging  from  experiments  reported  by  physiologists  as 
made  upon  dogs,  it  seems  doubtful  whether  artificial 
respiration  can  be  of  much  avail' if  the  heart  of  the  subject 
has  been  set  fibrillating.  Nevertheless,  there  is  always 
hope  that  patient  research  on  animals  may  reveal  some 
method  of  restoring  the  fibrillating  heart.  It  is  like  th" 
condition  of  a  watch  which  has  lost  the  beat  of  its  hair- 
spring and  palettes,  in  some  accidental  mechanical  shock. 
The  mechanism  of  the  watch  may  be  all  intact,  but  the  hair- 
spring and  balance-wheel  remain  inert,  making  feeble  little 
oscillations.  In  order  to  restore  the  watch  to  healthy 
activity  it  is  necessary  to  arrest  these  little  fibrillar  oscil- 
lations and  restore  the  healthy  beat  and  full  swing  of  the 
balance-wheel.  It  seems,  however,  that  if  the  circula- 
tion stops  completely  for,  say,  only  ten  minutes,  even 
if  the  heart  can  then  be  stopped  fibrillating  and  started 
again  in  full  swing,  the  vital  centers  may  have  suffered 
beyond  restoration,  within  existing  limits  of  human  skill. 
It  is  for  this  reason  that  every  effort  should  be  made  to 
obtain  skilful  medical  aid  immediately,  when  a  person  has 
lost  consciousness  from  electric  shock,  so  that  in  case  the 
heart  has  been  thrown  out  of  its  proper  functions  prompt 
steps  may  be  taken  to  bring  it  back  to  normal  operation. 
Aside  from  the  more  dangerous  cases  of  interference  with 
the  heart-beat,  that  at  present  lie  beyond  the  resources  of 
bystanders,  much  benefit  is  likely  to  result  from  following 
a  properly  directed  line  of  restorative  treatment,  and  the 
electrical  fraternity  will  await  with  interest  the  appearance 
of  the  commission's  next  publication  on  the  subject. 
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FINAL     READJUSTMENT    OF    INCANDESCENT 
LAMP    BUSINESS. 


I'or  some  lime  tlic  iiiaiiufacturers  of  iiicaiulcscciil  lamps 
against  whom  suit  was  brouglit  by  the  United  States  govern- 
ment liave  been  working  on  a  plan  for  the  readjustment  of 
the  method  of  conduct  of  their  business  to  conform  with 
flic  provisions  of  the  decree  entered  in  the  United  States 
circuit  fourt,  Northern  District  of  Ohio,  l^astcrn  Division, 
on  Oct.   12,   191 1. 

This  plan  has  been  perfected  and  went  into  effect  with 
tile  Cieneral  J-llectric  Company  and  the  companies  operating 
on  licenses  under  its  incandescent  lamp  patents  on  March 
I,  1912.  Under  the  new  plan,  incandescent  lamps  will  be 
iold  by  the  manufacturers  without  restriction  as  to  re-sale 
prices.  The  manufacturers  will,  however,  follow  the 
policy  of  selling  to  consumers  directly  or  through  regularly 
ap])ointed  agents. 

Tke  properties  of  the  constituent  companies  of  the 
National  Electric  Lamp  Company  liave  been  transferred 
to  the  General  Electric  Company,  and  those  companies  will 
hereafter  cuDnduct  their  business  as  a  part  of  the  General 
Electric  Company.  The  personnel  of  the  organization  of 
the  National  Electric  Lamp  Company  and  of  its  constituent 
companies  will  not  be  disturbed,  and  the  men  to  whose 
efTonts  the  successful  development  of  the  business  of  the 
national  companies  is  so  largely  due  will  continue  their 
actiy.ities  in  directing  the  business  hitherto  in  their  charge. 
The  new  schedules  which  went  into  effect  on  March  i 
involve  substantial  reductions  in  the  prices  of  metal  fila- 
iment  lamps  and  of  Gem  lamps. 


TUNGSTEN  LAMP  PATENT. 


A  patent  was  issued  Feb.  27  to  Alexander  Just  and  Franz 
Hanaman,  of  Budapest,  Hungary,  on  a  tungsten  lamp.  This 
patent,  for  which  application  was  filed  July  6,  1905,  and 
which  is  assigned  to  the  General  Electric  Company,  is  a 
fundamental  one  on  the  tungsten  lamp,  as  will  be  noted 
from  the  broad  claims  allowed.  Following  is  a  description 
of  the  process  covered  by  the  patent: 

In  order  to  produce  filaments  consisting  of  a  mixture  of 
.tungsten  and.  carbon,  finely  divided  tungsten,  or  some  tung- 
sten compound  which  is  readily  reduced  by  carbon  to  a 
metal,  such  as  tungsten  oxide,  tungstic  acid,  tungsten 
sulphide  or  the  like,  is  mixed  with  an  organic  binding 
medium,  such  as  solution  of  cellulose  in  chloride  of  zinc, 
collodion,  coal  tar,  coal  pitch  or  the  like.  The  filaments 
are  then  forme*!  by  pressure  in  the  usual  manner  and  there- 
upon, or  after  a  preceding  denitration  in  case  of  applying 
collodion,  these  filaments  are  carbonized. 

The  proportions  of  the  mixture  should  be  determined  in 
such  a  manner  that  in  the  finished  filaments  sufficient  car- 
bon is  present  to  impart  the  requisite  strength,  as  it  is  the 
carbon  alone  that  imparts  strength  for  withstanding  the 
subsequent  treatment.  Thus,  for  example,  efficient  filaments 
are  obtained  if  from  2  grams  to  10  grams  tungstic  acid  are 
added  to  a  solution  of  10  grams  cellulose  in  260  grams 
chloride  of  zinc  of  the  specific  weight  of  1.83,  this  mixture 
being  then  formed  into  filaments  and  carbonized  in  absence 
of  air.  The  filaments,  which  consist  of  a  homogeneous 
mixture  of  carbon  and  tungsten  and  which  are  to  be  re- 
garded as  intermediate  products,  are  then  treated  in  such  a 
way  that  the  carbon  is  removed  by  chemical  means. 

This  may  be  effected  by  submitting  the  filament  to  the 
action  of  an  electric  current  and  raising  it  to  a  high  tem- 
perature in  an  atmosphere  of  steam  and  hydrogen.  In  this 
process  the  carbon,  analogously  to  the  water-gas  process,  is 
completely  oxidized  into  carbonic  oxide,  and  there  remains 
a  filament  of  tungsten.  These  filaments  then  may  be  equal- 
ized in  a  manner  analogous  to  that  employed  in  the  treat- 


ment of  ordinary  carbon  filaments,  by  submitting  them  to 
the  action  of  a  current  in  an  atmosphere  of  volatile  tungsten 
compounds  in  the  presence  of  a  considerable  (juanlity  of 
hydrogen,  so  that  the  tungsten  dep(jsited  eciuali/.es  the  fila- 
ments. 

Tungsten  filaments  may  also  be  maimfacturrd  in  the  fol- 
lowing manner:  As  is  already  known,  it  is  old  to  coat 
carbon  filaments  with  tungsten  by  heating  such  filaments 
in  the  vapor  of  a  halogen  compound  of  this  metal  in  the 
presence  of  a  large  quantity  of  hydrogen.  The  finest  possi- 
ble carbon  filaments  (of  about  0.04  mm  in  diameter)  are 
coated  with  a  layer  of  sufficient  thickness  of  the  said  metal 
and  the  filaments  are  then  exposed  in  an  atmosphere  of 
neutral  gases  under  the  influence  of  an  electric  current  to 
a  high  temperature,  whereby  in  a  few  minutes  the  carbon 
contained  in  the  core  is  dissolved  by  the  metal  surrounding 
it.  This  solution  takes  place  owing  to  the  fact  that  the  free 
carbon  is  absorbed  by  the  metal  as  carbide.  A  filament 
treated  in  this  manner  shows  itself  to  be  perfectly  homoge- 
neous if  a  point  of  fracture  is  submitted  to  microscopic  in- 
spection which  affords  proof  that  it  no  longer  contains  any 
carbon  core.  These  filaments  may  now  be  readily  freed 
from  carbon  as  described  above  so  that  pure  metal  filaments 
are  obtained. 

The  filaments  produced  according  to  this  invention  consist 
of  dense  coherent  tungsten  metal  and  have  a  high  fusing 
point  of  approximately  3200  deg.  C.  and  are  capable  of 
incandescent  efficiency  at  the  rate  of  less  than  i  watt  per  cp, 
and  are  substantially  free  from  perceptible  disintegration 
at  that  efficiency,  the  light-emitting  properties  of  the  fila- 
ments being  due  to  the  coherent,  homogeneous  metallic 
nature  of  the  tungsten.  Following  are  the  three  claims  of 
the  patent  : 

"What  we  claim  herein  as  new  and  desire  to  secure  by 
letters  patent  is: 

"A  filament  for  incandescent  lights  consisting  of  tung- 
sten in  a  coherent  metallic  state  and  homogeneous  through- 
out. 

"A  filament  for  incandescent  lights  consisting  throughout 
of  substantially  pure  metallic  tungsten  of  high  fusing  point 
and  electrically  conductive,  the  light-emitting  properties  of 
the  filament  being  due  to  the  coherent,  homogeneous  metallic 
nature  of  the  tungsten. 

"A  filament  for  electric  incandescent  lights  comprising 
dense,  coherent  tungsten  metal,  having  its  fusing  point  ap- 
proximately 3200  deg.  C.  and  capable  of  incandescent  effi- 
ciency at  the  rate  of  less  than  i  watt  per  cp  and  substantially 
free  from  perceptible  disintegration  at  that  efficiency." 


INTERNATIONAL    ELECTROTECHNICAL    COMMIS- 
SION. 


At  the  meeting  of  the  International  Electrotechnical  Com- 
mission held  at  Turin  in  September  last  three  special 
committees  were  nominated  to  continue  the  study  of  nomen- 
clature, symbols  and  the  rating  of  electrical  machinery 
respectively,  and  to  draw  up  preliminary  propositions  which 
will  be  laid  before  the  various  local  committees  with  a  view 
to  subsequent  international  agreement.  These  committees 
consist  of  one  delegate  each  from  the  following  countries: 

Nomenclature. — France,  Germany,  Great  Britain.  Pro- 
fessor Larsen  was  specially  invited  to  attend  the  meeting 
on  nomenclature.  In  view  of  the  growing  importance  of 
the  Spanish  language  a  member  of  the  Spanish  committee 
is  invited  to  send  a  delegate  to  follow  the  work  on 
nomenclature. 

Symbols. — Belgium,  France,  Germany,  Great  Britain, 
Holland,  Italy,  Spain,  Switzerland,  United  States. 

Rating  of  Electrical  Machinery. — Belgium,  France,  Ger- 
many, Great  Britain,  Italy,  Sweden,  Switzerland,  United 
States. 
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Arrangements  are  being  made  lor  a  meeting  of  these 
three  special  committees  to  be  held  toward  the  end  of 
March,  and,  at  the  invitation  of  the  Frencli  committee 
(president,  Dr.  R.  V.  Picon),  they  will  take  place  in  Paris. 
I'^ollovving  is  a  list  of  the  delegates  who  will  attend : 


Country. 

Nomenclature. 

Symbols 

Rating. 

Belgium 

Prof.  E.  Gerard. 

Prof.  E.  Gerard. 

France 

M.  E.  Brunswick. 

M.  Paul  Janet. 

M.  P.  Bouclierot. 

Germany 

Dr.  E.  Budde. 

Dr.  K.  .Strec'ter. 

Ilerr  L.  Schiller. 

Great  Britain.. 

Dr.  Thompson. 

Mr.  L.  A.  LeGros. 

Mr.  A.  Siemens. 

Holland 

Dr.  M.  de  Haas. 

Italy 

To  be  apijoinied. 

To  be  appointed. 

Spain 

Seiior  de  la  Pena. 

Sweden 

To  be  appointed. 

Switzerland. . 

To  be  appointed. 

Dr.  VV'vsslinK. 

United  States. 

Prof.  C.  A.  Adams  and  Mr.  C.  O.  Mailloux. 

RESUSCITATION  FROM  ELECTRIC  SHOCK. 


The  first  meeting  of  the  Commission  on  Resuscitation 
from  Electric  Shock  was  held  in  the  board  room  of  the 
National  Electric  Light  Association,  New  York  City,  on 
Feb.  22.  As  has  previously  been  stated  in  these  columns, 
this  commission  was  recently  organized  upon  the  initiative 
of  the  National  Electric  Light  Association,  and  has  for  a 
purpose  the  study  of  electric  shock  and  the  preparation  of  a 
set  of  rules  for  first  aid  in  case  of  electrical  accident.  The 
commission  is  composed  of  members  of  the  American 
Medical  Association,  National  Electric  Light  Association 
and  American  Institute  of  Electrical  Engineers,  as  follows: 

Nominated  by  the  American  Medical  Association:  Dr. 
W.  B.  Cannon,  professor  of  physiology,  Harvard  Univer- 
sity, chairman ;  Dr.  George  W.  Crile,  professor  of  surgery, 
Western  Reserve  University ;  Dr.  Yandell  Henderson,  pro- 
fessor of  physiology,  Yale  University;  Dr.  S.  J.  Meltzer, 
Rockefeller  Institute  for  Medical  Research,  New  York; 
Mr.  W.  D.  Weaver,  editor  Electrical  World,  secretary. 
Nominated  by  National  Electric  Light  Association:  Dr.  E. 
A.  Spitzka,  professor  of  general  anatomy,  Jefferson  Medical 
College;  Mr.  W.  C.  L.  Eglin,  electrical  engineer,  Phila- 
delphia Electric  Company.  Nominated  by  American  Insti- 
tute of  Electrical  Engineers:  Dr.  Elihu  Thomson,  elec- 
trician. General  Electric  Company;  Dr.  A.  E.  Kennelly. 
professor  of  electrical  engineering,  Harvard  University. 

At  the  meeting  in  New  York  City  the  medical  members 
of  the  commission  unanimously  advocated  the  Schaefer,  or 
prone,  method  as  the  best  means  in  the  hands  of  laymen  for 
maintaining  respiration  in  victims  of  electric  shock,  and 
the  commission  formally  voted  to  recommend  this  method. 
According  to  the  Schaefer  method,  the  patient  is  placed 
face  downward,  whereas  according  to  the  Sylvester  method, 
which  has  heretofore  been  most  used  for  artificial  respira- 
tion, the  patient  is  placed  face  upward.  A  chart  is  now 
being  prepared  which  will  give  details  of  first  aid  in  cases  of 
electric  accidents  and  will  describe  fully  the  method  of 
applying  artificial  respiration.  This  chart  will  be  issued 
imder  the  auspices  of  the  National  Electric  Light  Associa- 
tion. 


EXHIBIT  ARRANGEMENTS  FOR  SEATTLE  N.E.L.A. 
CONVENTION. 

The  exhibition  committee  has  announced  arrangements 
for  the  exhibits  of  Class  D  members  at  the  thirty-fifth 
convention  of  the  National  Electric  Light  Association  at 
Seattle,  Wash.,  June  lo  to  13  inclusive.  The  convention 
headquarters  will  be  located  in  the  State  Armory,  and  the 
exhibits  themselves  will  be  placed  in  the  drill  hall.  The 
exhibition  area  of  8150  sq.  ft.  has  been  divided  up  in  such 
a  way  as  to  provide  seventy  booths  of  fair  proportions. 

Through  the  courtesy  of  the  Seattle  Electric  Company, 
energy  for  the  operation  of  exhibits  and  for  lighting  the 


armory  will  be  furnished  gratis.  The  circuit  available  is 
rated  at  117-234  volts,  6i>  cycles,  single-phase.  The  meeting 
rooms  are  arranged  so  that  entrance  and  exit  to  and  from 
them  will  require  passage  through  the  exhibition  hall.  One 
end  of  the  exhibition  hall  will  be  cut  off  by  a  double  parti- 
tion, and  in  this  section  the  principal  sessions  of  the  con- 
vention will  be  held. 

Realizing  the  expense  of  shipping  material  from  Eastern 
points,  the  committee  has  given  attention  to  the  matter  of 
grouping  and  reshipping  such  material  at  Chicago  in  car- 
load lots,  thus  securing  a  reduced  tariff;  but,  in  order  to 
make  this  arrangement  effective,  it  is  necessary  for  the 
committee  to  know  well  in  advance  how  much  material 
will  be  shipped  in  this  manner.  Applicants  for  exhibition 
space  are  requested  to  indicate  first,  second  and  third 
choices  of  location,  and  allotments  of  space  are  scheduled 
to  be  made  on  March  15.  The  secretary  of  the  exhibition 
committee  is  Mr.  Walter  Ncumuller,  55  Duane  Street,  New 
York,  and  the  chairman  is  Mr.  J.  C.  McQuiston,  Pitts- 
burgh, Pa. 


PLANS  FOR  BOSTON  ELECTRIC  SHOW  OUTLINED. 


Over  300  electrical  men  listened  to  an  extended  outline 
of  the  plans  for  the  Boston  1912  Electric  Show  at  the 
weekly  gathering  of  the  Luncheon  Club  branch  of  the  New 
England  Section  of  the  National  Electric  Light  Associa- 
tion at  the  American  House,  Boston,  on  Feb.  23,  the  speaker 
being  Mr.  Herbert  W.  Moses,  manager  of  the  show.  Mr. 
Moses  pointed  out  that  the  show  is  being  planned  under 
the  auspices  of  the  Edison  Electric  Illuminating  Company 
of  Boston  for  educational  purposes,  and  that  it  is  designed 
to  be  an  international  advertising  proposition  solely  to 
familiarize  people  with  the  advantages,  flexibility  and 
economy  of  electricity  for  every  kind  of  business  and 
domestic  use.  Referring  to  the  House  of  Edison  Light, 
which  the  company  placed  in  service  about  fifteen  months 
ago  at  a  first  cost  of  about  $10,000,  Mr.  Moses  said  that  the 
results  from  this  portable  exhibit  have  increased  business 
for  wiring  contractors  and  augmented  the  sales  of  electric 
appliances  in  many  other  central  stations  outside  Boston 
as  well  as  on  the  Edison  system.  At  a  cost  of  nearly 
$30,000  in  the  last  seven  months  the  company  has  been 
exploiting  the  electric-vehicle  business,  an  amount  merely 
incidental  to  what  the  company  expended  in  establishing  a 
public  garage  in  Boston  and  is  now  spending  in  equipping 
its  transportation  department  with  an  outfit  of  seventy 
electric  vehicles.  At  an  expense  of  about  $15,000  a  "Farm 
of  Edison  Light  and  Power"  is  now  under  construction,  in 
the  shape  of  a  iio-ft.  by  60-ft.  tent  containing  about  fifty 
electrically  operated  appliances  specially  adapted  to  farm 
service.  During  the  summer  this  tent  will  be  moved  about 
the  farming  districts  in  the  company's  territory  to  stimu- 
late interest  in  rural  electrical  applications  throughout  the 
600  sq.  miles  which  the  company  serves.  All  this  work  is 
only  preliminary  to  the  show  itself,  which  the  company 
intends  to  make  the  largest  exhibit  of  electrical  appliances 
ever  brought  together. 

Two  years  of  preliminary  work  and  an  obligation  of 
$150,000  will  be  realities  before  the  show  opens,  including 
a  world-wide  search  for  information,  publicity  work  in 
foreign  countries,  co-operation  with  American  consuls,  and 
the  study  of  causes  of  insufficient  success  in  previous  shows 
elsewhere.  Extended  use  has  been  made  of  personal  letters 
to  central  stations,  about  30,000  having  been  sent  out  to 
date.  Several  million  stickers  have  been  prepared  for 
advertising  the  show,  and  these  have  been  approved  by  the 
Post  Office  Department  for  attachment  on  either  side  of 
an  envelope.  Newspaper  publicity,  posters  and  elaborate 
lighting  effects  will  be  features  of  the  enterprise.  Special 
railroad  rates  will  probably  be  granted,  and  several  con- 
ventions will  meet  at  Boston  during  the  period  of  the  show. 
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uhkli  will  1)0  from  Sept.  _'S  Id  Oct.  26.  The  opening  will 
prol)al)ly  t)o  a  private  view  to  ineniher.s  of  the  l-'ifth  Coii- 
yress  of  the  International  Ihainin-rs  of  CoinnuTce,  which 
will  meet  at   Moston  in  Septeml)er. 

Mr.  Mo.ses  exhihited  a  luimher  of  lantern  slides  of  the 
decorative  plan.s,  which  iiave  hecn  outlined  in  the  lilcctncal 
li Olid  so  far  as  ornamental  ilhnnination  is  concerned.  Ilie 
>ervices  of  twenty-five  men  will  hv  required  for  six  month.s 
to  panil  the  scenery,  and  500  nun  working  twenty-fonr 
hours  per  day  will  he  reipiired  to  erect  the  decorations  in 
ten  da\s,  excindint.;  wiring  and  arch  construction.  'Tweiitv- 
one  skeleton  arches,  containing  ahout  20,000  incandescent 
lamps  of  4-cp  rating,  with  colored  hulhs,  will  he  used  on 
Huntington  Avenue,  and  the  interior  decorations  will  he 
.irtistio  and  installed  on  an  uni)rccedented  scale,  covering 
every  harrcn  tletail  nf  tlu-  Mechanics"  Building  with  a 
mantle  of  beauty.  Outline  lighting  will  he  employed  on  all 
sides,  particularly  on  facades  of  the  building  which  can  be 
seen  from  the  principal  electric  and  steam  transportation 
routes  passing  through  the  Rack  Bay.  About  500,000 
kw-hr.  will  be  required  at  the  show. 


STANDARDIZATION    OF    ELECTRIC-VEHICLE 
SPEEDS. 


At  the  regular  meeting  of  the  Electric  Vehicle  Associa- 
tion of  America  held  in  New  York  Feb.  27  Mr.  Alexander 
Churchward,  of  the  General  Electric  Company,  presented 
Part  2  of  the  report  of  the  committee  on  standardization 
of  the  electric  vehicle,  the  present  section  dealing  with  the 
speed  of  vehicles.  Last  year  the  committee  reported  on 
the  standardization  of  voltages  of  various  sizes  and  types 
of  vehicles,  and  the  chairman  expressed  gratification  at 
the  progress  made,  since  nearly  all  vehicles  for  1912  and 
1913  will  be  equipped  with  batteries  requiring  a  charging 
voltage  of  from  78  volts  on  the  small  pleasure  or  passenger 
cars  to  no  volts  on  the  various  sizes  of  commercial 
vehicles  and  larger  types  of  pleasure  or  passenger  cars. 

Mr.  Churchward  lamented  the  fact  that,  owing  to  the 
desire  of  salesmen  to  effect  sales,  the  speed  of  the  electric 
vehicle  has  been  increased  from  year  to  year,  notwithstand- 
ing the  claims  of  simplicity,  reliability  and  ease  of  opera- 
tion made  for  the  electric  vehicle.  He  showed  by  numerous 
slides  that  the  power  requirements  rise  very  rapidly  after 
the  speed  of  a  vehicle  has  been  increased  over  17  to  18 
miles  an  hour,  due  chiefly  to  windage.  The  following 
speeds  for  electric  pleasure  vehicles  were  suggested,  after 
the  author  had  a  number  of  conferences  with  different  manu- 
facturers :  Closed  type  coupe,  19  miles  an  hour  with  pneu- 
matic tires  and  18  miles  an  hour  with  solid  cushion  tires; 
open  victoria  type,  20  miles  an  hour  with  pneumatic  tires 
and  19  miles  an  hour  with  solid  cushion  tires.  The  effect  of 
high  speed  on  the  efficiency  of  commercial  vehicles  was 
painted  out  by  charts,  and  Mr.  Churchward  said  that,  in 
order  to  compete  successfully  with  the  horse,  a  3-ton  truck 
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did  not  have  to  run  at  touring-car  speeds.  A  speed  of  73/2 
miles  an  hour  on  a  truck  of  this  type  would  enable  it  to 
compete  very  successfully  with  the  horse-drawn  vehicle 
and  would  result  in  low  maintenance  costs.  A  compilation 
of  the  speeds  of  various  vehicles  was  given  as  above. 


The  author  concluded  with  a  plea  to  keej)  the  maximum 
speeds  of  electric  vehicles  down  to  such  a  point  that  the 
vehicle  will  continue  to  hold  tlu-  enviable  position  it  does 
to-day  for  cheapness  and  reliability  for  city  work  and  short 
hauls.  .\  general  discussion  of  the  paper  follr)wed  its 
present.itiiin,  in  which  Messrs.  K.  M.  Lloyd,  William  h. 
Kennedy,  (  .  W  .ird,  U.  Cilley.  T.  II.  .SclwK'pf  and  R.  L. 
I.ioyd  took  part.  All  complimented  the  author  on  the  paper, 
and  voiced  the  desirability  of  possessing  a  com|)lele  scries 
of  the  curves  shown  by  Mr.  Churchward  on  the  screen, 
rresidcnt  Blood  announced  that  Mr.  Churchward  would 
publish  the  curves  after  they  had  been  copyrighted,  and 
would  add  to  them,  so  that  all  of  his  investigations  would 
be  available   to  the  membership. 


PROGRAMS    OF   CONVENTIONS    DURING    MINNE- 
APOLIS ELECTRIC  SHOW. 


Conventions  of  the  Minnesota  Section,  American  Insti- 
tute of  Electrical  Engineers,  the  Minnesota  Electrical  Asso- 
ciation and  the  Minnesota  Electrical  Contractors'  Associa- 
tion, and  a  rejuvenation  of  the  Sons  of  Jove,  will  be  held 
during  the  week  of  the  Minneapolis  Electric  Show,  March 
16  to  23,  in  the  Minneapolis  Armory.  The  Institute  ses- 
sions open  Monday  afternoon,  March  18,  with  papers  by 
Messrs.  W.  D'A.  Ryan,  Schenectady,  N.  Y.,  Lighting,  from 
the  Early  Ages  to  the  Present,  and  Arthur  L.  Abbott,  St. 
Paul,  Illumination  Problems.  On  Tuesday,  "central  station 
day,"  Mr.  H.  B.  Gear,  Chicago,  will  present  a  paper  on 
Central  Station  Distribution,  and  Mr.  E.  H.  Schofield,  Min- 
neapolis, will  discuss  Pozver  Station  Economies.  An  elabo- 
rate banquet  will  be  held  at  the  Hotel  Radisson  Tuesday 
evening,  at  which  Mr.  Ralph  W.  Pope,  honorary  secretary 
of  the  Institute,  will  be  a  guest.  Mr.  Charles  L.  Pillsbury, 
consulting  engineer,  is  president  of  the  local  Institute  sec- 
tion, and  Mr.  L.  H.  Cooper  is  secretary. 

The  fifth  annual  convention  of  the  Minnesota  Electrical 
Association  (whose  membership  includes  the  Dakotas)  will 
begin  Wednesday  morning,  March  20,  with  papers  by  Mr. 
E.  Jackson,  St.  Paul,  Oil  and  Other  Internal  Combustion 
Engines,  and  Mr.  R.  E.  Brown,  Mankato,  Increasing  Rev- 
enue in  Small  Towns.  On  Thursday  morning  Mr.  Norman 
Macbeth,  Bloomfield,  N.  J.,  will  discuss  Competitive  Illumi- 
nants,  and  Mr.  C.  G.  Edwards,  Albert  Lea,  Accounting. 
Friday's  program  includes  papers  by  Mr.  William  Coles, 
Warren,  Ohio,  Mazda  Versus  Gas,  Gasoline  and  Arc  Street 
Lighting,  and  Mr.  S.  H.  Conkey,  Minneapolis,  Electric 
Vehicles.  Mr.  Ludwig  Kemper,  Albert  Lea,  is  president  of 
the  Minnesota  association,  and  Mr.  E.  T.  Street,  Consumers" 
Power  Company,  St.  Paul,  is  secretary.  For  Thursday 
afternoon  an  inspection  trip  by  electric  automobiles  to  the 
Minneapolis  General  Electric  Company's  generating  stations 
is  planned,  followed  by  the  Minnesota  association  banquet 
at  the  Hotel  Radisson  and  a  rejuvenation  of  the  Sons  of 
Jove  at  the  armory.  Nearly  100  exhibitors  will  make  dis- 
plays at  the  Minneapolis  Electric  Show,  which  opens  Satur- 
day afternoon,  March  16,  and  continues  during  the  follow- 
ing week. 


Proposed  New  York  State   Hydroelectric   System. 

The  Conservation  Commission  of  New  York  State  has 
had  introduced  into  the  Legislature  a  bill  providing  for 
immediate  state  construction,  control  and  maintenance  of 
a  state-wide  system  of  electrical  transmission,  including 
water-storage  reservoirs  constructed  by  the  State  for  public 
use  and  benefit.  Under  the  provisions  of  the  bill,  the  com- 
mission will  have  power  to  lease,  purchase  or  condemn  the 
property  necessary  for  the  undertaking  and  may  contract 
to  furnish  municipalities  with  water  and  electrical  energy 
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for  the  i)iirpose  of  lighting  public  streets  and  private  build- 
ings. The  water-powers  developed  along  the  line  of  the 
Barge  Canal  are  put  under  the  jurisdiction  of  the  coni- 
niission,  which  is  also  authorized  to  contract  with  riparian 
or  other  owners  benefited  by  the  regulation  of  the  tlow  of 
any  stream  "at  a  rate  not  less  than  $20  a  year  for  each  foot 
of  fall  available  for  1,000.000,000  cu.  ft.  of  created  or  in- 
creased storage  capacity  of  a  dam  or  dams."  This  bill  is 
offered  as  a  substitute  for  the  water-storage  bill  recently 
introduced  by  Senator  I''erris,  said  to  meet  the  approval  of 
present  power  owners,  which  provided  for  a  quasi-public 
corporation. 


WINNIPEG    LOSES    IN    CONTEST    WITH    PRIVATE 
ELECTRICAL  INTERESTS. 


The  Privy  Council  at  London  has  decided  in  favor  of  the 
Winnipeg  Electric  Railway  Company  in  a  case  on  appeal  in- 
volving the  interests  of  that  company.  According  to  the 
decision,  the  railway  company,  which  also  owns  the  electric 
lighting  company,  can  transmit  power  to  the  city  from  its 
plants  outside  and  can  retain  its  distributing  system  within 
the  city.  On  the  strength  of  favorable  decisions  in  lower 
courts,  the  city  invested  $6,000,000  in  a  municipal  plant, 
and  the  property  of  the  railway  and  lighting  company  is 
valued  at  $25,000,000,  the  plant  outside  of  the  city  and  the 
city  distributing  system  being  valued  at  $6,000,000. 

The  litigation  between  the  Winnipeg  Electric  Railway 
Company  and  the  city-  of  Winnipeg  began  in  1906,  when  the 
city  entered  action  in  the  Court  of  King's  Bench  of  Man- 
itoba, claiming  that  the  company  had  no  right  to  use,  for 
the  operation  of  the  street  railway  system,  any  power  that 
was  not  developed  within  the  city  limits,  and  that  the  use 
of  power  generated  outside  the  city  was  in  violation  of  the 
provisions  in  the  charter  and  invalidated  the  franchise  of 
the  company.  The  city  also  claimed  that  the  company  had 
failed  to  fulfil  the  condition  of  the  charter  in  respect  of 
the  operation,  conduct  and  management  of  the  street  rail- 
way system.  The  further  claim  was  made  by  the  city  that 
the  company  had  no  right  to  place  poles  or  wires  upon  the 
city's  streets  for  the  transmission  of  power  generated  out- 
side of  the  city,  and  the  city  asked  that  the  company  be 
ordered  by  the  court  to  remove  such  wires  and  poles  and 
forbidden  to  erect  any  more. 

This  claim  was  made  as  a  protest  against  the  absorption 
of  a  number  of  smaller  companies,  to  which  the  city  had 
granted  lighting,  power  and  heating  franchises,  by  the 
street  railway  company,  as  the  city  had  not  given  consent  to 
the  sale  of  these  franchises  to  the  street  railway  company 
by  the  individual  companies  to  which  the  various  charters 
had  been  granted  in  the  first  place. 

The  judgment  of  the  Court  of  King's  Bench  was  partly  a 
victory  for  the  city  and  partly  a  victory  for  the  company, 
the  greater  advantage  being  with  the  city.  The  case  was 
carried  to  the  Manitoba  Court  of  Appeal,  which  sustained 
the  findings  of  the  Court  of  King's  Bench.  By  agreement 
the  appeal  from  the  Manitoba  Court  of  Appeal  was  carried 
direct  to  the  Privy  Council  in  England,  skipping  the  Su- 
preme Court  at  Ottawa. 

Briefly,  the  decisions  of  the  Manit()l)a  courts  which  were 
appealed  against  were : 

(i)  That  the  company  lias  no  right  or  title  to  erect  poles 
01  wires  on  the  city's  streets  for  the  transmission  of  elec- 
tricity for  any  other  purpose  than  street-car  operation. 

(2)  That  the  c(mipany  must  remove  from  the  city's 
streets  all  poles  and  wires  for  the  transmission  of  electricity 
for  any  other  purpose  than  street-car  operation. 

Against  these  decisions  the  street-car  company  appealed 
to  the  Privy  Council  in  England. 

The  third  decision  of  the  Manitoba  court,  which  was  "that 
the  bringing   in   of  electrical   current    from    the  company's 


plant  at  Lac  du  Bonnet  does  not  invalidate  the  company's 
franchise,  as  the  current  so  brought  in  is  like  fuel  brought 
in  for  use  in  the  company's  steam  plant,  the  transforming  of 
electrical  energy  so  brought  in  being  the  development  within 
ilie  city  of  the  power  u.sed  for  street-car  operation."  was 
the  only  decision  which  went  against  the  city,  as  the  com- 
pany argued  that  the  power  was  produced  at  Lac  du  Bonnet, 
where  the  company's  power  plant  on  the  Winnipeg  River 
is  situated,  and  therefore  not  manufactured  in  the  city, 
as  the  defense  argued. 

The  decision  gave  the  coniijany  authority  to  operate  a 
street-railway  service,  but  cut  it  off  from  supplying  power 
and  light  to  the  citizens.  The  company  at  once  appealed 
from  the  decision  denying  its  right  to  erect  poles  and  string 
wires  for  conmiercial  purposes,  and  the  city  filed  a  cross 
appeal  against  the  decision  which  gave  the  company  the 
right  to  generate  power  for  its  cars  outside  the  city.  It 
was  on  this  issue  that  the  Privy  Council  found  completely 
for  the  company. 

The  litigation  was  so  heated  that  it  caused  Mackenzie  & 
Mann  to  offer  to  sell  their  entire  plant  to  the  city  for 
$24,000,000,  which  was  refused.  The  city  invested  $6,000,- 
000  in  a  great  civic  hydroelectric  plant  and  cut  the  rates 
of  the  company  from  10  cents  to  3  cents  per  kw-hour.  It 
is  now  believed  that  the  city  will  buy  the  street-railway 
company's  entire  interests. 


CHICAGO  SUBWAY  SITUATION. 


A  proposal  for  an  elaborate  system  of  subways  entirely 
mdependent  of  all  present  transportation  systems  was  sub- 
mitted to  the  local  transportation  committee  of  the  City 
Council  of  Chicago  by  the  city  harbor  and  subway  com- 
mission under  date  of  Feb.  19,  "on  the  advice  of  the 
Mayor."  A  few  months  ago  the  commission  submitted  a 
tentative  plan  for  subways  in  the  "downtown"  district  only, 
these  subways  to  cost  something  less  than  $10,000,000  and 
to  be  used  by  the  existing  elevated  and  surface  railways. 
The  use  of  the  subways  in  this  manner  is  intimately  con- 
nected with  the  proposed  consolidation  of  the  existing  local 
transportation  systems  of  Chicago.  Such  a  consolidation, 
to  receive  sanction  from  the  city,  involves  a  valuation  of 
the  elevated  railway  properties,  the  valuation  of  the  sur- 
face lines  being  fixed  by  the  traction  settlement  ordinances 
of  1907.  There  has  been  some  delay  in  making  this  ele- 
vated railway  valuation,  but  inventories,  practically  com- 
plete, were  placed  in  the  hands  of  the  subway  commissioners 
on  Feb.  i.  Some  time  will  elapse  before  a  report  thereon 
can  be  made,  and  in  the  meantime  the  Mayor  has  directed 
the  cominission  to  outline  a  plan  for  an  entirely  independent 
system  of  subways. 

The  proposed  "independent"  subways  are  an  extension 
of  the  formerly  proposed  subways  in  the  "downtown"  dis- 
trict and  consist  of  four  radiating  lines  extending  several 
miles  from  the  central  district — on  the  north  in  North 
Clark  Street  and  other  streets  to  the  corner  of  Evanston 
.'Xvenue  and  Lawrence  .Avenue ;  on  the  northwest  in  Mil- 
waukee Avenue  and  other  streets  to  Monticello  and  Grand 
.\venues;  on  the  southwest  in  Harrison  Street,  Blue  Island 
.•\vcnue  and  other  streets  to  West  Fortieth  Avenue  and 
Twelfth  Street;  on  the  south  in  State  Street  to  Sixty-third 
Street.  Four-track  subways  arc  proposed,  and  the  esti- 
mated cost  of  the  system  is  $103,200,000.  of  which  $11,400.- 
000  is  put  down  to  electrical  ecjuipment.  If.  on  the  other 
hand,  it  is  desired  to  construct  only  the  downtown  sub- 
ways, but  to  operate  them  in  conjunction  with  the  elevated 
railways,  instead  of  leasing  the  bare  subways,  the  cost  is 
estimated  at  $44,700,000.  including  $20,000,000  for  rolling 
stock  and  $8,000,000  for  electrical  feeders.  Apparently,  the 
l)urchase  of  electrical  energy  is  under  contemplation  in 
either  case. 
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PROVIDENCE  (R.  I.)   POWER  SITUATION  REFLECTORS  AND  ILLUMINATION. 


At  a  ri\-cnt  meeting  of  the  special  coiiimittcc  uii  liglilmg 
francliiscs  of  the  Providence  (R.  I.)  City  Council,  Mr. 
Arthur  l\.  Lisle,  general  manager  of  tlic  Narragansett 
Electric  Lighting  Company,  appeared  in  opposition  to  the 
admission  of  the  New  J-lnijian.I  Power  Company  to  the 
Providence  market.  Ihc  latter  organization  controls  the 
hydroelectric  plants  and  systems  in  operation  and  projected 
in  tile  Connecticut  and  Deerfield  River  Valleys,  with  gene- 
rating stations  at  Vernon.  Vt.,  and  in  the  Shclburne  l'\ills 
district,  and  recently  ajjplied  for  authority  to  supply  elec- 
trical energy  on  a  large  scale  in  Providence  over  a  trans- 
mission line  to  be  built  through  the  HIackstone  Valley 
southward  from  Worcester. 

Mr.  Lisle  disclaimed  any  intention  to  oppose  the  entrance 
of  any  service  which  in  his  opinion  would  be  an  economic 
benefit  to  the  community,  but  argued  that  the  existing  mar- 
ket for  the  New  I-Jigland  company's  output  is  so  large 
within  its  innnediate  plant  radius  as  to  leave  no  additional 
capacity  for  distribution  in  Rhode  Island.  He  pointed  out 
that  within  two  years  about  50,000  hp  will  be  developed  and 
in  service  on  the  system  of  the  New  England  company,  and 
contended  that  within  55  miles  of  the  latter's  generating 
plants  184,000  hp  is  now  being  developed  by  rail-hauled 
coal.  He  urged  that  vi^ith  tidewater  coal  the  Providence 
company  cannot  afford  to  purchase  energy  from  the  New 
F.ngland  hydroelectric  system  even  at  the  prices  offered, 
and  also  criticised  the  reliability  of  the  hydroelectric  service 
as  compared  with  energy  supplied  from  central-station 
steam  plants.  He  said  that  the  liability  of  a  shutdown  from 
anchor  ice  is  greater  than  of  a  stoppage  of  output  from  a 
coal  strike,  and  pointed  out  the  difficulties  of  regulation  and 
need  of  auxiliary  steam  power  in  the  operation  of  hydro- 
electric systems. 

ELECTRICAL  MUSIC  BEFORE  NEW  YORK 
ELECTRICAL  SOCIETY. 


The  308th  meeting  of  the  New  York  Electrical  Society, 
held  in  the  Chapter  Room,  Carnegie  Hall,  was  attended  by 
a  most  appreciative  and  enthusiastic  audience,  more  than 
300  people  being  present.  The  subject  of  the  evening  was 
"Electric  Music:  Its  Present  and  Future."  Dr.  Thaddeus 
Cahill,  the  w6ll-known  pioneer  in  the  development  of  this 
music,  gave  a  lucid  description  of  what  the  music  is,  how 
it  is  produced,  its  advantages  and  its  possibilities.  Dr. 
Cahill  stated  that  there  were  radical  improvements  pending 
which  would  raise  the  character  of  electric  music  immeas- 
urably. He  hopes  within  the  next  few  months  to  be  able 
to  secure  "string"'  tones  in  the  music,  and  this  will  prac- 
tically revolutionize  its  character  and  add  very  greatly  to 
its  charm  and  power.  An  illustrative  program  was  played 
at  the  telharmonium  factory  at  Fifty-sixth  Street  and  Tenth 
Avenue  by  Messrs.  Paul  W.  Fishbaugh  and  Franklin  Harris, 
and  brought  over  telephone  wire  to  the  meeting-room.  The 
wire-transmitted  music,  played  at  a  distance,  was  also  used 
as  an  accompaniment  to  song.  Madame  Mira  Fischer-Zarad 
gave  several  selections,  and  her  exquisite  singing  brought 
down  the  house.  The  society  is  to  be  congratulated  on 
the  most  successful  example  of  the  visiting  meetings  which 
have  become  such  a  popular  feature  of  its  programs.  In 
the  unavoidable  absence  of  the  president,  Mr.  John  Bottom- 
ley,  Mr.  C.  O.  Mailloux  presided  and  his  lucid  opening  re- 
marks on  the  relation  of  the  work  of  Helmholtz  and  others 
to  the  accomplishment  of  actual  results  in  telharmonium 
music  were  as  happy  as  they  were  effective.  Mr.  Mailloux 
spoke  of  electrical  music  as  a  thing  beside  which  wireless 
telegraphy  was  simple.  He  also  maintained  that  electrical 
music  promised  more  to  the  world  in  the  way  of  happiness 
than  did  any  other  electrical  development  of  the  present 
time. 


.At  a  meeting  of  the  Chicago  Section  of  the  Iliununaimg 
lingineering  Society,  Feb.  22,  Messrs.  A.  J.  Sweet  and  L.  C. 
Doane,  of  Newark,  Ohio,  presented  a  paper  on  "The  Choice 
of  Kellector,  and  Its  Inlluence  on  Illumination  Efliciency 
and  Depression  in  Visual  l''uncti(jn,"  iirst  read  at  the  New 
^'ork  meeting  of  the  Society,  Feb.  X,  and  abstracted  in  our 
issue  of  F'eb.  24. 

Mr.  J.  R.  Cravath,  Chicago,  opened  the  discussion  with 
complimentary  connnent  on  the  tlioroughness  of  the  in- 
vestigation reported  in  the  paper.  The  results  obtained 
uith  the  small  room  there  studied,  he  pointed  out,  might, 
however,  differ,  giving  higher  efficiencies  in  cases  of  larger 
rooms  with  smaller  ratios  of  wall  area  to  total  wall  and 
ceiling  surface.  Mr.  Cravath  also  indorsed  the  statement 
in  the  paper  as  to  the  mistake  of  using  flat  reflectors,  and 
to  the  fallacy  of  expecting  high  reflective  efficiency  from 
iight-opal  glassware  of  the  numerous  makes  now  common, 
whose  use,  he  declared,  should  be  confined  mainly  to  such 
transmission  purposes  as  inclosing  balls,  plates,  etc.  Quot- 
ing the  authors'  statement  that  the  loss  in  illumination 
efficiency  due  to  dark  walls  is  fully  offset  by  the  resulting 
gain  in  visual  efficiency,  Mr.  Cravath  said  the  converse 
would  be  correspondingly  true.  He  suggested  extending 
such  investigations  to  a  study  of  diffused  shadows,  point- 
ing out  that,  while  there  are  actually  shadows  or  areas  of 
reduced  illuminated  intensity  with  indirect  lighting,  their 
lack  of  sharp  outline  makes  them  hardly  noticeable.  In 
commenting  on  the  conditions  of  the  authors'  tests,  the 
speaker  observed  that  the  horizontal  line  of  vision  there 
adopted  does  not  correspond  to  ordinary  working  positions 
when  writing  or  reading,  but  office  work  is  done  under  so 
many  widely  varying  conditions  that  some  standard  must 
be  adopted  for  sake  of  reference. 

Mr.  T.  H.  Aldrich,  Chicago,  put  a  number  of  questions 
regarding  details  of  the  tests,  and  testified  to  the  superior 
comfort  and  reduced  fatigue  with  which  office  work  can 
be  done  under  indirect  lighting.  .Any  glassware  in  Chi- 
cago offices,  he  declared,  must  be  cleaned  about  twice  a 
month  for  efficient  operation,  the  loss  in  light  and  labor 
required  each  being  about  identical  for  either  direct  or 
indirect  systems.  Utilitarian  reasons,  he  pointed  out, 
usually  dictate  dark-colored  wall  tints  up  to  a  chair-board 
or  "dado"  line  about  40  in.  above  the  floor  level,  thus  inci- 
dentally improving  visual  efficiency. 

Mr.  F.  H.  Vaughn,  Milwaukee,  spoke  with  praise  of  the 
definite,  practical  data  contained  in  the  paper,  and  related 
his  efforts  to  conserve  school  children's  vision  through  se- 
lection of  proper  lighting  fixtures,  wall  colors  and  mat- 
surface  unglazed  book  papers.  Certain  educators  have 
gone  so  far  as  to  abolish  halftones  in  schoolbooks,  in  or- 
der to  avoid  the  glossy  paper  required,  although  such  a 
step,  said  Mr.  Vaughn,  unnecessarily  deprives  the  pupil 
of  a  valuable  means  of  instruction  through  attractive, 
truthful  illustrations.  Mr.  Frank  Brice,  Chicago,  advised 
against  attempting  to  mix  daylight  with  artificial  illumina- 
tion, and  Prof.  G.  S.  Barrows  observed  that  such  difficul- 
ties as  are  found  may  in  part  be  due  to  the  eye's  best  visual 
acuity  with  monochromatic  light. 

In  closing  the  discussion,  the  author  of  the  paper,  Mr. 
Sweet,  remarked  the  revolution  in  social  conditions  during 
the  last  fifty  years  which  has  so  greatly  increased  the  use 
of  the  human  eye  beyond  the  service  formerly  required  of 
it.  With  the  visual  organs  thus  overloaded,  every  possible 
effort  should  be  made  to  minimize  the  strain  to  which  they 
are  subjected.  Careful  tests  were  made  of  the  subjects 
used  in  his  investigations,  said  Mr.  Sweet,  and  all  abnor- 
mal or  unconsciously  prejudiced  observers  were  elimi- 
nated. Careful  watch  was  also  kept  for  fatigue,  although 
none  was  noted.  In  placing  the  lamps  and  reflectors  all 
possible  pains  were  taken  to  gain  an  equitable  comparison 
of  the  various  units,  although  it  is  evident  that  no  varia- 
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tions  in  the  test  conditions  can  affect  the  final  result.  De- 
pression in  visual  function,  saitl  Mr.  Sweet,  occurs  from 
light  surfaces  within  an  angle  of  J3  deg.  on  each  side  of  the 
center  of  vision,  so  that  dark  wall  tints  below  the  chair- 
board  dado  line  would  not  eliminate  this  troui)lc  unless  the 
dark  tints  were  carried  higher. 

Mr.  A.  J.  Morgan  presided  as  chairman  of  the  meeting, 
and  Messrs.  J.  R.  Cravath,  T.  H.  Aldrich  and  J.  W.  Foster 
were  elected  members  of  the  Chicago  Section  board  of 
managers,  in  accordance  with  a  recent  by-law  increasing 
the  number  of  section  managers  from  two  to  five.  Mr. 
Cravath  was  also  appointed  on  the  general  connnittee  on 
section  developcment  and  Mr.  Aldrich  was  made  chairman 
of  the  Chicago  membership  committee. 


ELECTRICAL   SYMBOLS  FOR  MINE  MAPS. 

In  a  paper  recently  presented  before  the  Mining  Institute 
of  America  Mr.  H.  H.  Clark,  of  the  United  States  Bureau 
of  Mines,  described  a  list  of  electrical  symbols  adopted  by 


plicable,  and  the  rest  of  the  list  consists  of  more  or  less 
arbitrary   forms. 

Letters  are  used  to  indicate  conductors;  thus  "T"  de- 
notes a  trolley  wire,  "B"  a  bare  low-voltage  conductor,  etc. 
I'igures  are  used  in  conjunction  with  the  letters  to  denote 
the  number  of  conductors  of  any  kind.  Thus  "2T"  denotes 
two  trolley  wires  and  "3B"  denotes  three  bare  conductors. 
Other  kinds  of  circuits  are  denoted  by  other  letters.  These 
letters  are  placed  on  the  map  along  the  side  of  an  entry 
to  show  what  circuits  are  passing  through  that  entry. 
Whenever  a  conductor  is  added  or  dropped  a  new  symbol 
is  put  on  the  map  at  the  proper  place,  showing  one  more 
or  one  less  letter  as  the  case  may  be. 

I'Tgs.  I  and  2  show  the  various  symbols,  and  hig.  3 
indicates  the  manner  of  their  use.  The  letters  show  that  a 
trolley  line,  a  telephone  line  and  a  signal  line  all  enter  the 
pit  mouth.  All  these  lines  run  down  the  main  entry  as  far 
as  the  first  right  face.  The  trolley  and  telephone  lines  run 
down  the  first  right-face  entry  as  far  as  the  first  left-butt 
entry.  They  turn  in  there  and  continue  as  far  as  the  cross- 
cut entry,  where  the  telephone  line  is  dropped,  the  trolley 
line   continuing  down    the    butt    entry.      The    symbol    "2B" 
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Fig.   1 — Electrical   Symbols  for  Mine   Maps. 


Fig.   3 — Application   of  Symbols. 


that  bureau  for  use  in  reporting  mine  examinations.  In 
preparing  the  list  of  symbols  certain  characters,  he  said, 
were  included  which  in  the  past  have  been  quite  generally 


CONDUCTORS 

~SV^/TCH£;^ 

7/toLLcr T 

SXAK  ^AOO^           0»i  -v 

NtOfu**  AMo  Low  y^iTAQr B    -  Ba^^ 

J./?  s.r L$J $ 

'•         "       "           •'      — —I — /MSUi-jtrxo 

^v?  o.r cpi  5' 

'• 0   -    Ic^taea 

o.^  s.z sija  ss 

'           •* E  -—AAA^o^ra 

a  A  o.r, cz:£i  25* 

///ff^r     \/o^rjtQ^ L L£AO£0 

7:>P   ST GTS]   3$ 

•  • A  — A^Momro 

7:/?  o.r.  '     -  i2£l — ~   3$- 

G/*au/ifO 1? 

v./?    S.T   -          C45D   <S 

J"/Oy>*-i^  ~ S 

4./>  o.r casa 45' 

Su^rj^cr 

rOR  D£rA/L  DRAW/AJGS: 

^owe^    (Sjicr^r  TjROd.i£y} 

H/GM    VOLTACS    - 

WfffCff  >•*/-     -^flJ/A-*    AJ¥ 

SiCfvM^,   7t£...Sf*OT'-^lf9//iifG 

shows  that  two  bare  wires  run  up  the  cross-cut.  The  sym- 
bol "T-P"  shows  that  the  signal  line  is  dropped  just  beyond 
the  first  face  entry,  but  that  the  trolley  and  telephone  lines 
continue  as  far  as  the  symbol  "T,"  which  shows  that  beyond 
this  point  on  the  main  entry  there  is  nothing  but  trolley 
wire.  The  symbol  "T-P"  on  the  first  left-face  entry  shows 
that  both  the  trolley  and  the  telephone  lines  run  up  this 
entry. 


Cleveland   Municipal  Plant. 


Fig.   2— Electrical   Symbols  for   Mine   Maps. 

used    in    electrical    diagrams.      As    many    of    the    National 
Electrical   Contractors'  symbols  were  used  as  seemed  ap- 


The  City  Council  of  Cleveland,  Ohio,  has  authorized  the 
sale  of  $1,000,000  municipal  light  bonds.  Director  of  Public 
Service  Springborn  informed  the  Council  that  as  soon  as 
the  money  is  available  plans  for  the  proposed  plant  will  be 
completed  and  bids  for  the  machinery  will  be  asked.  A 
few  days  later  City  Solicitor  \\'ilcox  rendered  an  opinion 
that,  since  the  people  had  authorized  this  issue  of  bonds  by 
vote,  it  is  not  subject  to  the  Crosser  law,  which  provides 
that  the  issue  must  be  held  for  sixty  days  to  allow  a 
referendum  petition  to  be  filed.  City  Auditor  Coughlin 
followed  this  witli  the  announrcnicnt  that  the  citv  will  ad- 
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It  lias  Ik'i'II  ili'cidnl  to  v\w[  llu-  muiiicipal  lij^lil  plant  mi 
llu'  uost  siilf  ol  I'.ast  i'"il"ty-tliir(l  Slnii,  jiisl  imrlli  nl 
l.akcsiik'  AvciiiK-,  in  close  proximity  to  the  waterworks 
|)umpinjj  station.  liic  hiiiUliiij;  will  be  150  ft.  by  175  ft. 
.i^roinKl  dimensions  and  between  50  ft.  and  60  ft.  high,  ac- 
eording  to  tiic  size  of  the  eqnipment  designed  to  go  into  it. 
It  will  be  of  substantial  construction  and  110  attem])t  will 
be  made  to  liave  it  built  to  accord  witli  the  group  plan 
structures.  An  acpieduct  500  ft.  long  and  5  ft.  in  diameter 
will  be  built  to  convey  water  from  the  water-works  tumiel 
for  use   in   the  condensers. 


PUBLIC  SERVICE  COMMISSION  NEWS. 

MAKVI  AN'l)    COM  MISSION. 

The  I^ublic  Service  COnunission  has  asked  the  Consoli- 
<lated  Cias,  b'.Iectric  Light  &  Power  Company  to  submit 
a  brief  statement  showing  how  it  intends  to  spend  the  money 
derived  from  the  i)roposed  sale  of  a  portion  of  the  $840,000 
general-mortgage  4J/2  per  cent  bonds  and  the  $1,500,000  of 
common  stock  which  the  commission  has  authorized.  The 
company  has  requested  the  commission  to  allow  it  to  re- 
arrange proceeds  of  a  portion  of  the  bond  and  stock  issue, 
as  it  has  changed  its  plans  somewhat  since  the  application 
was  made.  The  company  agreed  to  submit  its  plans  in 
detail,  and  in  the  meantime  the  question  is  being  held  under 
consideration  by  the  commission. 

The  Magothy  Improvement  Association  has  asked  the 
commission  to  make  a  physical  valuation  and  examination 
of  the  Maryland  Electric  Railway,  which  operates  between 
Baltimore  and  Annapolis.  The  commission  is  also  asked  to 
<letermine  if  the  capitalization  is  excessive  or  not,  if  the 
operation  and  management  are  economic,  and  if  the  road 
is  being  conducted  with  due  regard  to  the  stock  and  bond 
holders.  It  is  contended  by  the  association  that  the  charges 
made  by  the  road  between  the  two  cities  give  undue  and 
unreasonable  preference  to  patrons  using  stations  near 
Baltimore  and  Annapolis  over  those  using  stations  along  the 
middle  section  of  the  road. 

WISCONSIN   COMMISSION. 

The  commission  has  granted  the  application  of  the 
Superior  Water.  Light  &  Power  Company  for  permission 
to  put  into  efifect  a  modification  of  Rule  17,  which  relates 
to  electric  service  and  provides  that  all  electric  meters  must 
be  tested  at  least  once  a  year.  By  this  modification  the 
company  will  adopt  a  schedule  which  will  vary  the  fre- 
quency of  testing  the  meters  according  to  the  income  from 
each  meter,  with  the  expectation  that  a  higher  degree  of 
meter  accuracy  will  result.  The  commission  has  recognized 
the  fact  that  a  distinction  might  properly  be  made  between 
meters  of  varying  types,  sizes  or  earning  capacities  in  the 
matter  of  the  frequency  of  the  required  periodic  tests,  but 
which  factor  or  factors  should  govern  in  the  interval  be- 
tween tests  is  not  immediately  apparent  from  the  informa- 
tion at  hand. 

The  commission's  order  provides  that  the  Superior  Water, 
Light  &  Power  Company  shall  be  exempt  from  testing  all 
latest  types  of  induction  meters  at  least  once  each  year, 
provided  the  following  schedule  is  adopted :  Approved  late 
type  of  induction  lighting  meters  with  annual  revenue  of 
$60  or  less,  at  least  once  every  eighteen  months ;  all  types 
of  lighting  meters  with  annual  revenue  of  $60  to  $180.  at 
least  once  every  twelve  months ;  all  types  of  lighting  meters 
with  annual  revenue  of  $180  to  $360,  at  least  once  every 
six  months;  all  types  of  lighting  meters  with  annual  revenue 
of  $360  or  over,  at  least  once  every  three  months ;  induc- 
tion-type power  meters,  once  every  six  months ;  commu- 
tator-type   power   meters,   once   every   three   months.      The 


order  prii\i(lis  liiilhci  thai  \s  lierevcr  a  meter  is  found  to 
register  outside  the  re(|uireinents  established  by  the  com- 
iiiissioii  wbi'ii  tested  on  the  above  schedule  it  shall  be 
sliifte<l  to  the  next  class  and  tested  more  frecpuntly  excejU 
where  the  cause  of  inctjrrect  registration  is  im<|iiestionably 
due  to  some  special  disturbing  inlluencc  which  is  not  likely 
to  occur  again.  The  commission  is  willing  that  the  above 
scheme  should  be  tried  thoroughly,  but  has  reserved  the 
right  to  recall  the  order  when  sunicieiit  data  may  be  col- 
lected to  show  that  the  modification  is  unsatisfactory  or 
unreasonable. 

The  bearing  has  been  held  on  tiie  application  of  the  vil- 
lage of  West  Salem  for  a  certificate  of  convenience  and 
necessity  relative  to  the  establishment  of  a  second  electric 
utility  or,  as  an  alternative,  an  order  for  the  enlargement 
and  re-equipment  of  the  existing  utility  and  the  improve-  - 
ment  of  its  service,  broni  the  testimony  of  a  considerable  I 
number  of  witnesses  it  was  evident  that  the  service  has  been 
grossly  inadequate  for  a  number  of  years  especially  in  the 
matter  of  voltage  regulation.  These  contentions  were 
borne  out  by  the  tests  made  by  the  engineering  staff,  which 
showed  that  at  the  time  of  the  complaint  the  maximum 
voltage  did  not  exceed  85  per  cent  of  normal  voltage  and 
that  it  was  impossible  to  maintain  normal  voltage  at  the 
time  of  peak  load.  These  faults  were  subsequently  remedied 
by  the  engineering  staff,  but  the  voltage  regulation  since  that 
time  has  seldom  been  within  the  limits  prescribed  by  law. 
The  contention  that  a  day  power  service  was  necessary 
was  not  substantiated  at  the  hearing.  The  present  system 
is  a  133-cycle,  two-phase  system  and  not  very  well  adapted 
to  power  service.  The  present  condition  of  affairs  in  West 
Salem  is  due  as  much  perhaps  to  the  antagonistic  attitude 
and  the  unreasonable  requests  of  the  village  board  as  to  the 
quality  of  service  rendered  by  the  defendant.  The  com- 
mission has  taken  the  matter  under  advisement  and  will 
render  a  decision  later. 

A  hearing  on  the  complaint  against  the  rules,  service  and 
regulations  of  the  Southern  Wisconsin  Railway  Company  in 
the  city  of  Madison  was  heard  recently  before  Commis- 
sioner Roemer.  A  large  number  of  witnesses  were  ex- 
amined by  the  complainant  to  show  that  the  service  was 
inadequate  during  the  rush  hours  and  that  certain  of  the 
company's  regulations  and  rules  were  unreasonable.  Dud- 
ley Montgomery,  vice-president  and  superintendent  of  the 
company,  appearing  on  behalf  of  the  defendant,  introduced 
statistical  evidence  compiled  from  tests  recently  made  upon 
the  system  to  show  that  the  overcrowded  condition  of  the 
cars  was  not  as  serious  as  alleged  by  the  petitioner.  It  was 
furthermore  claimed  by  the  company  that  its  present  prac- 
tice of  running  extra  cars  during  the  periods  of  heavy 
travel  would  to  a  large  degree  obviate  the  trouble  if  the 
public  would  but  co-operate  with  it  by  making  proper  use 
of  the  extra  cars.  No  determination  of  the  issue  will  be 
made  by  the  commission  until  its  engineers  have  made  a 
careful  survey  of  the  entire  situation  and  a  study  of  the 
facts  as  they  find  them. 

NEW  YORK   COMMISSION. 

The  Public  Service  Commission,  Second  District,  has 
granted  authority  to  the  Adirondack  Electric  Power  Cor- 
poration, which  has  taken  over  various  electric  companies 
generating  power  on  the  upper  Hudson  River,  to  issue  com- 
mon capital  stock  to  the  amount  of  $9,500,000,  preferred 
stock  to  the  amount  of  $2,500,000  and  fifty-year  5  per  cent 
gold  bonds  to  the  amount  of  $5,000,000.  This  is  the  first 
reorganization  case  decided  by  the  commission  since  the 
decision  of  the  Court  of  Appeals  in  the  Third  Avenue  Rail- 
way case,  which  interpreted  the  law  limiting  the  super- 
vision of  the  commission  over  reorganizations. 

Up  to  the  rendering  of  this  decision,  the  commission  says 
in  an  opinion  accompanying  its  order,  it  "has  uniformly 
held  in  reorganization  cases  that  a  reorganized  corporation 
should  come  to  us  upon  precisely  the  same  footing  as  any 
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other  corporation  in  the  matter  of  an  issue  of  stock  and 
bonds.  It  has  acted  upon  this  principle  in  various  cases 
with  excellent  results,  uniformly  holding  that  an  issue  of 
stocks  and  bonds  must  bear  a  proper  relation  to  the  value 
of  property  for  which  they  were  issued.  "This  view  of  the 
law  was  overturned  by  the  Court  of  Appeals  in  the  Third 
.\venue  case,  and  we  see  no  escape  from  the  conclusion  that 
this  determination  of  the  Court  of  Appeals  is  binding  upon 
this  commission  so  far  as  the  amount  of  the  securities  to  be 
issued  is  concerned,  and  we  are  unable  to  perceive  how  it 
is  possible  for  us  to  act  upon  the  rule  which  we  have 
Iiitherto  believed  to  be  the  correct  one,  that  securities  should 
not  be  issued  except  they  bore  a  proper  and  definite  relation 
to  the  value  of  the  property  which  they  represented." 

The  commission  furtlier  states  under  the  law  as  it  now 
stands  it  has  no  power  except  in  two  particulars,  namely, 
to  determine  whether  the  applicant  is,  in  fact,  a  corporation 
duly  incorporated  pursuant  to  the  laws  of  the  .State  under 
the  stock  corporation  law,  and  entitled  to  all  the  rights 
Howing  from  such  incorporation,  and  to  determine  that  the 
securities  of  the  reorganization  are  not  in  excess  of  the 
valid  outstanding  securities  of  its  predecessor.  The  com- 
mission remarks  that  the  later  provision  allows  the  reor 
ganization  of  an  insolvent  corporation  to  water  the  stock 
and  bonds  up  to  the  amount  that  the  stock  and  bonds  of  the 
former  corporations  were  watered,  but  no  more.  .\s  to  the 
present  application,  the  conuuission  says: 

"We  have  not  found  ourselves  able  to  inquire  into  the 
value  of  the  properties  involved  by  reason  of  the  decision 
in  the  Third  Avenue  case.  No  evidence  has  been  submitted 
to  us  concerning  the  value  of  such  properties.  We  are 
entirely  unable  to  say  what  such  value  is,  and  it  is  but  just 
to  the  commission  that  it  should  be  of  record  that  it  makes 
the  decision  in  this  case  authorizing  the  capitalization  pro- 
posed by  the  plan  of  reorganization  without  reference  to 
the  value  of  the  property  to  be  taken  over  by  the  new  cor- 
poration solely  because  the  law  compels  it  to  make  such 
decision." 

The  new  corporation  is  a  reorganization  of  the  Hudson 
River  Water  Power  Company,  Hudson  River  Power  Trans- 
mission Company,  Saratoga  Gas,  Electric  Light  &  Power 
Company,  Hudson  River  Electric  Company,  Hudson  River 
Electric  Power  Company.  Madison  Countv  Gas  &  Electric 
Company  and  Empire  .State  Power  Company. 

ONTARIO     IIVDKO-ELECTRIC     COMMISSION. 

.A  bill  has  been  introduced  in  the  Ontario  Legislature  by 
the  Hon.  Adam  Beck  giving  wider  powers  to  the  Ontario 
Hydro-Electric  Commission.  Under  the  bill  the  commis' 
sion  may  ajjpropriate  any  lands  or  water-powers  for  the 
construction  of  dams,  canals,  raceways,  etc.,  and  power  is 
given  to  flood  adjoining  lands  that  may  be  deemed  necessary 
for  the  purpose  of  storing  power.  Authority  is  given  to  the 
commission  to  develop  water-powers  for  the  use  of  private 
industries  and  to  acquire  the  plant  of  any  company  in  .1 
municipality  that  has  entered  into  an  agreement  with  tiie 
commission  for  the  supply  of  electricity,  and  to  transfer  the 
same  to  the  municipality.  Power  is  given  to  make  regula- 
tions for  the  equipment,  plant,  etc.,  of  electric  railway, 
light  and  power  transmission  companies,  and  to  see  that 
>uch  regulations  are  enforced;  power  is  also  given  to  order 
improvements,  alterations,  etc..  i  n  any  electrical  plant 
where  such  changes  are  considered  necessary  for  the  i)ro- 
tection  of  the  public. 

A  provision  requires  that  the  rates  charged  liy  any 
municipal  corporation  shall  be  subject  to  the  approval  and 
control  of  the  commission,  as  well  as  the  rates  of  any  pri- 
vate company  receiving  power  from  the  commission. 
Authority  is  given  to  establish  a  uniform  .system  of  book- 
keeping, and  to  require  telegraph,  telephone,  electric-light 
and  other  electrical  companies  to  remove  their  poles  and 
wires  from  the  streets  of  any  municipality  and  place  them 
in  underground  conduits,  to  be  constructed   and  maintained 


according  to  the  directions  of  the  C(jnnuission.  If  a  nuniici- 
pality  constructs  an  underground  system,  other  private  com- 
panies may  be  required  by  the  conuuission  to  make  use  of  it. 
The  municipalities  having  relations  with  the  Hydro- 
Electric  Conuuission  have  organized  the  Ontario  Municipal 
Electric  Association,  of  which  Mayor  Ct.  R.  Geary,  of 
Toronto,  was  elected  president.  The  chief  object  of  the 
new  organization  is  co-operation  in  all  hydroelectric  mat- 
ters, the  purchase  of  supplies,  standardization  of  equip- 
ments, accounts,  operation  and  general  management  of 
plants.  The  associatif)n  will  also  work  in  conjunction  with 
the  Hydro-Electric  Conuuission  to  promote  electrical  de- 
velopment in  the  Province  of  Ontario.  The  body  has 
petitioned  the  Hydro-Electric  Commission  to  prepare  a 
standard  system  of  rates  to  be  used  by  all  municipalities. 
.A  resolution  was  adopted  commending  the  Hon.  Adam 
Beck  for  his  efforts  on  behalf  of  the  people  of  the  Province, 
and  recommending  that  he  should  be  rennmerated  for  his 
work  of  the  past  year,  and  provision  is  made  for  an  ade- 
(|uate  annual  salary  in  the  future  for  the  chairman  of  the 
I  Ivdro-Electric   Commission. 


Current  News  and  Notes. 


Convention  of  the  Mississippi  Electric  Association. — 
The  Mississippi  Electric  Association  (geographical  section 
of  the  N.  E.  L.  A.)  will  hold  its  fourth  annual  convention 
at  Vicksburg,  Miss.,  May  21-22-23.  The  following  topics 
have  been  selected  for  consideration:  Mixed  and  low-pres- 
sure turbines  up  to  750  kw  ;  induction  motors;  distributing 
transformers;  car  construction;  grounding  of  secondaries; 
coal,  hand  and  mechanicallv  fired. 


Engineering  Society  of  Wisconsin. — The  fourth  annual 
meeting  of  the  Engineering  Society  of  Wisconsin  was  held 
in  Madison,  Wis.,  on  Feb.  14,  15  and  16.  Nearly  all  the 
papers  had  to  do  with  civil-engineering  subjects.  One  ex- 
ception was  the  paper  of  Mr.  F.  A.  Vaughn,  of  Milwaukee, 
on  "Relations  of  Modern  l^lectric  Meter  Practice  to  Con- 
sumer, State  Commissions  and  Central  Stations."  Mr. 
P.  H.  Connolly,  city  engineer  of  Racine.  Wis.,  was  elected 

president. 

*     *     * 

Meeting  of  Emi'Ike  State  Association. — A  meeting  of 
the  Empire  State  Gas  &  Electric  Association  will  be  held 
at  the  Masonic  Temple,  Poughkeepsie.  X.  Y.,  at  10:30  a.  m. 
on  March  6.  The  general  subject  of  the  discussion  will  be 
"New-Business  Methods."  The  following  specific  topics 
will  be  discussed:  Advertising;  solicitors'  meetings;  stunts 
for  developing  new  business ;  appliance  bargain  sales ;  co- 
operation with  architects,  dealers  and  contractors;  advan- 
tages and  disadvantages  of  putting  salesmen  on  a  conuuis- 
sion basis ;  wiring  and  piping  old  houses.  The  committee 
on  arrangements  for  the  meeting  is  composed  of  Messrs. 
H.  W.  Peck,  M.  G.   Kcnnedv  and  G.  T.  Macbeth 


Tax  on  Poles  Uphelo. —  The  Supreiuc  Court  of  Illinois 
lias  handed  down  an  opinion  holding  that  cities  in  that 
State  have  the  right  to  ta.x  the  poles  of  telegraph,  telepiione 
and  other  public-utility  corporations.  The  case  was  one  in 
which  judgment  had  been  entered  in  the  Sangamon  County 
Circuit  Court  in  favor  of  the  city  of  Springfield.  111., 
against  the  Postal  Telegraph-Cable  Company.  The  Ap- 
l)ellate  Court  sustained  the  judgment  of  the  lower  court, 
and  the  case  was  brought  into  the  Supreme  Court  on  a 
certificate  of  importance.  The  defendant  company  con- 
tended that  the  act  was  in  conflict  with  the  old  post-road 
laws  of  the  United  States  and  also  with  the  interstate  com- 
merce law. 
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N.  I'"..  I..  A.  MKMiiEksim-. —  I  lu-  iiuiiiliiTslii|)  of  the  Na- 
tional I'.lc'ctric  Light  A.ssociaiii)ii  has  now  reached  lo.Soo, 
aiul  it  i.s  e.xpectcd  that  this  luimher  will  be  extended  to 
ij.ooo  at  the  time  of  the  Seattle  convention.  'J"he  company 
niemher.ship  consists  now  of  over  1000  central-station  sys- 
tems and  holdinj;  companies,  representing;  practically  1500 
central   stations   in   all. 

*  *     ^ 

CONVKNTION   OF  THE  CaNAOIAN    ElECTKKAI.   ASSOCIATION. 

— The  next  annual  convention  of  the  Canailian  IClcctrical 
Association  will  be  held  in  the  city  of  Ottawa,  Ont.,  June 
19-20-21.  rrcsident  A.  A.  Dion  is  general  superintendent 
ami  chief  engineer  of  the  Ottawa  Llectric  Company  so  that 
entertainment  features  will  not  be  lacking  and  the  magnifi- 
cent Iiotel  recently  erected  by  the  Grand  Trunk  Railway 
will  afford  accommodations  second  to  none  in  the  coinitry. 

*  *     * 

.Awards  of  Iuj.iott  Cresson  Meoals. — The  Franklin  In- 
stitute, acting  througli  its  committee  on  science  and  the  arts, 
recently  awarded  the  Elliott  Cresson  gold  medal,  the  highest 
in  the  gift  of  the  Institute,  to  the  following  gentlemen: 
Dr.  Alexander  Graham  Bell;  Dr.  S.  W.  Stratton,  director 
of  the  United  States  Bureau  of  Standards;  Dr.  Albert  A. 
Michelson,  of  the  University  of  Chicago;  Dr.  Alfred  Noble, 
C.  E.,  past-president  American  Society  of  Civil  Engineers ; 
Dr.  Elihu  Thomson ;  Dr.  E.  W.  Morley ;  Dr.  Johann  Fried- 
rich  Adolph  von  Baeyer,  of  Munich,  Germany;  Sir  William 
Crookes.  of  London,  England;  Sir  Henry  Enfield  Roscoe, 
of  London,  England. 

*  *     * 

St.  Louis  Rejuvenation,  Sons  of  Jove. — Twenty-seven 
candidates,  among  whom  was  Mr.  Alfred  C.  Einstein,  presi- 
dent of  the  Union  Electric  Light  &  Power  Company,  were 
initiated  at  the  rejuvenation  of  the  Sons  of  Jove  conducted 
in  St.  Louis  on  the  evening  of  Feb.  23.  This  is  the  second 
rejuvenation  held  in  St.  Louis  in  less  than  a  year.  The 
interest  aroused  by  Statesman  Louis  F.  Philo's  campaign 
for  new  members  is  expected  to  result  in  more  initiations 
soon.  The  initiatory  ceremonies  were  conducted  in  the 
Elks'  Club  following  a  banquet  at  which  there  was  much 
sprightly  oratory.  Past  Jupiter  S.  A.  Hobson  was  chair- 
man of  the  gathering  in  the  banquet  hall  and  toastmaster 
during  the  banquet.  Tenth  Mercury  Ell  C.  Bennett  in  an 
address  to  the  Jovians  and  candidates  took  for  his  subject 
the  progress  and  the  serious  purpose  of  the  order.  He 
called  attention  to  the  formation  of  Jovian  leagues  in  a 
dozen  of  the  principal  cities  of  the  North,  East,  South  and 
West,  and  to  the  active  participation  of  Jovians  in  the 
establishment  of  electrical  pages  in  leading  daily  news- 
papers. Statesman-at-Large  Charles  L.  Martin,  of  Dallas, 
Tex.,  was  a  guest  and  speaker  at  the  banquet.  He  gave  the 
first  news  of  the  organization  of  a  luncheon  club  in  Gal- 
veston, and  declared  that  this  was  the  first  of  several  like 
clubs  which  are  to  be  established  in  other  cities  of  his 
State.  Speeches  were  made  also  by  Messrs.  Charles  L. 
Brackett,  George  E.  Cullinan,  F.  D.  Phillips  and  L.  S.  Hunt. 

*  *     * 

Philadelphia  Electric  Company  Section  of  the  N.  E. 
L.  A. — The  meetings  held  by  the  various  departmental 
branches  of  the  Philadelphia  Electric  Company  Section 
of  the  National  Electric  Light  Association  during  the 
month  of  February  were  as  follows:  The  meter  depart- 
ment branch  met  on  Feb.  8  and  discussed  distribution  prob- 
lems. Mr.  Harold  Goodwin,  Jr.,  took  up  the  subject  of  the 
Philadelphia  Electric  Company's  practice  covering  primary 
and  secondary  systems  of  alternating-current  distribution, 
and  Mr.  Frank  Humphreys  covered  the  construction  of 
underground  systems,  devoting  particular  attention  to 
methods  of  making  bends  in  conduit,  conduit  joints,  shapes 
of  manholes,  etc.  An  exhibition  of  appliances,  as  well  as 
practical  demonstrations,  made  both  talks  doubly  instructive. 
The  general  section  meeting  was  held  on  Feb.  19  and  was 
addressed   by   Mr.    L.    A.    Osborne,    vice-president    of   the 


\\  i>>lingli()usf  I'.kctric  &  Maimfacturmg  Conii)any,  wlio 
spoke  on  modem  methods  of  securing  cHicicncy  in  organiza- 
tions. Mr.  Osborne  contended  that  permanent  individual 
cOicicncy  can  oidy  be  attained  by  giving  careful  and  con- 
stant thought  to  the  mental  and  physical  conditif)ns  of  the 
individual  and  to  husbanding  and  developing  physical  re- 
S(Hirccs  in  order  to  meet  the  ever-increasing  demand  of 
modern  business.  At  the  conunercial  branch  meeting  on 
h'eb.  26  Mr.  A.  L.  Atmore  read  a  paper  on  the  devcloiiment 
of  personality  as  a  factor  in  general  success. 
♦     *     ♦ 

.St.  Louis  League  of  Li.ectkicai.  Inteke.sts. —  The  weekly 
luncheons  of  the  St.  Louis  League  of  I'dectrical  Interests 
continue  to  be  marked  by  enthusiasm  and  excellent  at- 
tendance. That  of  I-'eb.  20  drew  an  audience  of  seventy- 
five  representative  electrical  men.  President  .Sam  A.  Hob- 
son  was  in  the  chair  and  introduced  Mr.  W.  K.  Keily,  asso- 
ciate editor  of  the  Electrical  World,  who  complimented  the 
society  on  its  work  and  referred  briefly  to  similar  under- 
takings in  other  cities,  particularly  in  Chicago.  The 
speaker  of  the  day  was  Mr.  Albert  J.  Marshall,  of  New 
York,  manager  of  the  architectural  department  of  the 
Holophane  Company,  whose  subject  was  "Scientific  Illumi- 
nation from  an  Architectural  Viewpoint."  Mr.  Marshall, 
in  the  course  of  his  remarks,  said  that  every  interior,  how- 
ever commonplace,  should  have  fixtures  in  harmony  with 
it.  He  made  a  plea  for  individuality  in  lighting  equipment. 
Much  attention  has  been  paid  to  uniformity,  to  secure 
efficiency,  and  now  the  pendulum  seems  to  be  swinging  in 
the  direction  of  suitability  to  environment,  with  efficiency 
possibly  a  secondary  consideration.  The  word  "efficiency" 
is  often  misused;  in  lighting  what  is  meant  is  "visualized 
efficiency."  Mr.  Marshall  finished  his  lecture  by  urging 
the  claims  of  the  Illuminating  Engineering  Society  on 
his  hearers.  At  the  close  of  the  meeting  the  practicality 
of  the  league  was  shown  when  President  Hobson  appointed 
Messrs.  Spoehrer,  Claude  Matthews  and  Humphrey  a  com- 
mittee to  urge  the  claims  of  St.  Louis  in  the  matter  of  the 
location  of  a  Southwest  distributing  warehouse  of  the 
Westinghouse  Electric  &  Manufacturing  Company. 
*     *     * 

Brooklyn  Edison  Company  Entertains  Contractors. 
— The  annual  dinner  given  by  the  Edison  Electric  Illu- 
minating Company  of  Brooklyn  to  the  electrical  contractors 
of  Brooklyn  was  held  at  the  Union  League  Club  on  Feb.  24. 
The  dinner  was  preceded  by  a  reception  lasting  half  an 
hour,  during  which  time  there  was  a  general  commingling 
of  central-station  men  and  contractors.  During  the  course 
of  the  dinner  a  number  of  popular  songs  were  sung  and 
souvenirs  were  distributed.  Mr.  T.  I.  Jones  acted  as  toast- 
master,  and  prior  to  introducing  the  speakers  of  the  evening 
stated  that  during  the  year  2714  buildings  were  wired  in 
Brooklyn  and  that  297  old  buildings  were  wired  at  an 
approximate  cost  of  $18,000,  the  work  for  which  was 
solicited  and  obtained  by  the  sales  force  of  the  Brooklyn 
Edison  company  and  turned  over  to  the  local  wiring  con- 
tractors for  execution.  Payment  for  this  work  was  guar- 
anteed by  the  Edison  company,  and  in  fact  the  greater  part 
of  the  money  was  paid  outright  by  the  company  to  the 
contractor  on  the  completion  of  the  work,  the  company  re- 
covering from  the  consumer  on  a  deferred  payment  plan. 
The  list  of  speakers  and  their  topics  were  as  follows:  Mr. 
George  Wiederman  (local  contractor),  "The  Contractor"; 
Mr.  Milo  R.  Maltbie  (Public  Service  Commissioner,  First 
District),  "The  Public  "Service  Commission";  Mr.  L.  H. 
Pounds  (Commissioner  of  Public  Works),  "The  Borough 
of  Brooklyn,"  and  Mr.  W.  W.  Freeman  (vice-president  and 
general  manager  of  the  Brooklyn  Edison  company),  "The 
Edison  Company."  Approximately  200  contractors  and 
other  guests  of  the  company  were  in  attendance,  and  the 
gathering  and  general  feeling  displayed  indicated  the  close 
and  cordial  relations  maintained  by  the  company  with  the 
men  engaged  in  electrical  contracting  work. 
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Michigan  Association  Convention  Cruise. — As  noted 
in  these  columns  Feb.  3,  the  Michigan  Section  of  the  Na- 
tional Electric  Light  Association  will  hold  its  annual  con- 
vention on  board  the  steamshii)  Majestic,  sailing  from  Port 
Huron  Friday,  June  21,  for  a  five-day  cruise  through  Lake 
Huron,  Georgian  Bay,  the  Thirty  Thousand  Islands  and  the 
St.  Mary's  River,  to  the  "Soo"  and  Mackinac  Islands,  re- 
turning to  Port  Huron,  Tuesday,  June  25.  The  cost  of 
this  trip  has  now  been  fixed  as  $30  per  person,  including 
berth  and  meals.  Reservations  may  be  made  at  once  from 
the  secretary  of  the  section,  Mr.  Herbert  Silvester,  18 
Washington  Boulevard,  Detroit,   Mich   . 

*  *     * 

Miner's  Electric  Headlami*  with  Firedamp  Alarm. — 
The  property  by  vk^hich  platinum  occludes  gas  of  several 
hundred  times  its  own  volume,  increasing  its  temperature, 
is  taken  advantage  of  in  a  new  safety  electric  lamp  for 
miners.  The  lamp  filament  is  supplied  with  energy  from  a 
small  battery,  the  circuit  including  a  thermostat  contact 
placed  in  juxtaposition  with  a  piece  of  platinum.  H  such 
a  lantern  is  brought  into  a  chamber  containing  a  dangerous 
percentage  of  "firedamp"  gas,  the  platinum  heats  rapidly, 
causing  the  thermostat  to  extinguish  or  dim  the  lamp.  In 
one  form  of  the  device  operation  of  the  thermostat  intro- 
duces a  resistance  path,  dinniiing  the  lamp  by  a  fixed  amount 
so  that  it  is  no  longer  useful  for  work  but  gives  light  enough 
for  the  miner  to  find  his  way  out.  The  lamp  cannot  be 
turned  on  full  again  except  by  an  official  at  the  mouth  of 

<he  mine. 

*  *     * 

Boston  A.  1.  E.  E.  Section  Visits  Power  Station. — 
About  250  members  and  guests  of  the  Boston  Section  of 
(he  American  Institute  of  Electrical  Engineers  visited  the 
Hcw  South  Boston  power  station  of  the  Boston  Elevated 
Railway  Company  on  Feb.  24  at  the  latter's  invitation.  Five 
special  cars  provided  by  the  courtesy  of  the  company  also 
conveyed  the  party  to  the  Kendal]  Square  substation  in 
Cambridge,  after  which  a  special  trip  through  the  Cambridge 
subway  was  made  by  a  train  placed  at  the  disposal  of  the 
company's  guests.  The  subway  extends  from  Harvard 
Square  to  Park  Street,  Boston,  and  will  be  opened  to  traffic 
in  the  near  future,  reducing  the  running  time  between  the 
terminal  points  from  about  twenty-five  to  eight  minutes. 
The  party  also  visited  the  Harvard  Square  station,  which 
is  probably  the  largest  subway  transfer  station  in  the 
world,  and  later  inspected  the  new  repair  shops  and  yards 

at  Eliot  Square. 

*  *     * 

The  Electric  Commercial  Vehicle. — A  recent  paper  on 
the  electric  vehicle  refers  to  the  following  "fleets"  of  elec- 
tric commercial  vehicles:  Tiffany  &  Company,  of  New 
York,  who  have  twenty-one  electric  vehicles,  some  of  which 
have  been  in  use  for  nearly  ten  years;  the  Anheuser-Busch 
Brewing  Company,  which  has  over  fifty  electric  trucks, 
many  long  past  the  childhood  age;  Peter  Doelger  Brewing 
Company,  with  an  equipment  of  forty-eight  vehicles  and 
the  finest  reinforced-concrete  electric  garage  in  the  world; 
Jacob  Ruppcrt  Brewing  Company,  operating  some  seventy- 
two  electric  vehicles;  R.  H.  Macy  &  Company,  with  thirty- 
eight  electric  machines;  the  Adams  Express  Company,  with 
a  hundred  or  two;  the  American  Express  Company,  which 
has  bought  a  hundred  or  more  electric  conveyances  in  the 
past  six  months.  Reference  is  also  made  to  the  War  De- 
partment's purchases  of  "electrics"  for  the  Philippine 
Islands,   and   those    for   the   navy   yards,   which    are   being 

equipped  with   the  electric   truck. 

*  *     * 

Minneapolis  Electric  Cluh  Banquet.— Two  hundred 
electrical  men  from  the  twin  cities  of  Minneapolis  and  St. 
Paul  attended  the  fifth  annual  banquet  of  the  Minneapolis 
Klectric  Club  at  the  West  Hotel,  Minneapolis,  Feb.  19. 
Miniature  plaster  casts  of  the  Minneapolis  tungsten-lamp 
curb  standards  lighted  the  tables,  which,  to  exemplify  the 


idea  further,  were  arranged  after  the  order  of  the  down- 
town streets.  Seated  at  the  head  table  were  Messrs.  F.  C. 
Dustin,  president  of  the  club;  H.  J.  Gille,  toastmaster  of  the 
evening;  Guy  See,  James  G.  Houghton,  Emil  Anderson,  C. 
L.  Pillsbury,  Robert  W.  Clark,  F.  W.  Bell,  F.  D.  Varnuni 
and  A.  W.  Leonard.  A  feature  of  the  souvenir  menu  card 
was  I'resident  Dustin's  parody  entitled  "The  Psalm  of 
Light,"  adapting  Longfellow's  admonition  to  the  purposes 
of  the  club's  slogan,  "Electrify  Minneapolis."  The  banquet 
arrangements  were  in  charge  of  a  committee  composed  of 
Messrs.  Gille,  Emil  Anderson,  F.  O.  Wallene,  M.  T.  Moss. 
Vice-president  W.  H.  X'ilett  and  Secretary-Treasurer  C.  W. 
Arrick. 

*  *     * 

Boston  Electric  Vehicle  Club. — The  weekly  meeting 
of  the  Electric  Vehicle  Club  of  Boston  was  held  at  the 
I-ldison  Building  on  Feb.  21,  with  Vice-president  E.  S. 
Mansfield  in  the  chair.  Following  the  usual  luncheon  a 
short  discussion  of  advertising  matters  took  place,  after 
which  brief  addresses  were  made  by  representatives  of 
electric-vehicle  manufacturing  interests  from  outside  New 
Fngland.  Mr.  W.  C.  Johnson,  of  the  Waverley  Company, 
Indianapolis,  Ind.,  said  that  the  Boston  electric-vehicle  cam- 
paign has  influenced  his  directors  in  planning  their  business 
expansion,  and  cited  the  increase  of  orders  for  electric 
equipments  for  Australia,  Japan  and  Porto  Rico  which 
followed  the  establishment  of  a  foreign  department  six 
months  ago.  Within  the  past  four  months  this  company 
has  done  the  largest  business  in  its  history,  and  no  evidence 
of  dull  times  is  forthcoming  within  its  organization.  A 
valuable  point  in  stimulating  new  electric-vehicle  business 
is  the  policy  of  taking  old  cars  as  assets  in  selling  new 
vehicles,  on  the  same  principle  as  cashing  in  the  value  of 
second-hand  pianos  in  the  musical  instrument  trade.  Mr. 
J.  R.  Kinsey,  of  the  Lansden  Company,  Newark,  N.  J.,  said 
that  the  outlook  for  the  electric  vehicle  is  better  than  ever. 
A  new  factory  is  being  opened  by  his  company  in  Newark, 
and  the  1912  electric  wagon  is  from  12  to  15  per  cent  better 
than  its  predecessors.  He  concurred  in  the  policy  of  making 
allowances  for  second-hand  electric  vehicles,  in  order  to 
keep  the  applications  up  to  the  highest  possible  standard  of 
efficiency. 

*  :*         * 

Reduction  of  Rates  in  Chicago. — Announcement  is 
made  of  a  pending  reduction  in  the  price  of  electrical  energy 
by  the  Commonwealth  Edison  Company  of  Chicago.  On 
all  bills  computed  from  meter  readings  taken  on  and  after 
April  I,  1912,  the  net  primary  rate  will  be  10  cents  a  kw-hr. 
instead  of  11  cents  as  at  present.  Another  reduction  will 
be  made  on  Oct.  i  next,  when  the  secondary  rate  will  be 
j-educcd  from  6  cents  to  5  cents.  This  company  has  an 
interesting  and  rather  remarkable  record  in  reducing  rates. 
In  1898  the  rates  were  20  cents  for  the  primary  portion  of 
the  bill  and  10  cents  for  the  secondary  rate.  At  that  time 
also  forty-five  hours'  use  of  the  maximum  was  required 
in  a  month  before  the  secondary  rate  was  earned.  A  few 
years  later  the  maximum-hours  requireiuent  was  reduced 
from  forty-five  to  thirty,  which  is  the  present  figure. 
Thereafter  came  successive  reductions  as  follows,  the 
figures  being  the  primary  and  secondary  rates  :  1905,  16 
and  10;  1906,  14  and  9;  1907.  14  and  8;  1908,  12  and  7; 
1909,  12  and  6;  191 1.  11  and  6;  April  i,  1912.  10  and  6; 
Oct.  1,  1912,  10  and  5.  Thus  in  a  period  of  fourteen  years 
the  rates  will  have  been  cut  in  half  exactly.  The  results 
have  been  made  possible  by  reductions  in  cost  of  produc- 
tion due  to  the  advancement  of  the  art  and  bold  and  skilful 
engineering  and  to  enlarging  the  market  by  the  wholesaling 
of  electricity  to  large  consumers  and  modern  methods  of 
selling,  building  up  a  better  load  factor.  During  this 
period  of  constantly  declining  rates  the  net  earnings  of  the 
company  have  increased  steadily,  showing  that  the  policy 
adopted  has  been  one  of  mutual  benefit  to  the  consumers 
and  to  the  producer. 
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U  VII  w  .\v  Assol  lATioN. —  riic  annual  lurctiiij^  of  llic  Kansas 
da.s.  Water,  l-'.lcctric  LiglU  &  Street  Kailway  Association 
will  be  held  Oct.  17-19,  1912,  at  Manhattan,  Kan.  Mr. 
James  1).  Nicliolson,  Newton.  Kan.,  is  secretary. 

*  *     ♦ 

I'l  rrsHi'RCii  Section.  li.i.UMiNAriNi;  I'-Ncmnkkkinc;  So- 
iiKTY. — The  former  rittsburgh  (I'a.)  Section  of  the  lllnnii- 
nating  Engineering  Society,  first  organized  several  years 
ago.  was  revived  l-'eb.  13  at  a  meeting  of  the  society's  mem- 
bers in  Pittsbnrgh.  when  it  was  decided  to  extend  mem 
bership  eligibility  in  the  section  to  members  in  Cleveland 
and  Newark.  Ohio.  A  section  membership  of  nearly  ninety 
will  he  obtained  in  this  way. 

*  *     ^i 

Raii.koai)  TEi.KGRArn  AND  Telephone  Competition. — 
The  J,onisville  &  Nashville  Railroad  Company  will,  it  is 
reported,  soon  commence  installing  its  own  system  of  tele- 
plume  and  telegraph  connections  along  its  nnmerous  Sonth- 
ern  divisions,  and  solicit  general  commercial  bnsiness  in 
competition  with  the  Western  Union  and  the  American 
Telephone  &  Telegraph  Company.  The  contract  between 
the  Western  Union  and  the  Louisville  &  Nashville  for  tele- 
graph service  in  the  latter's  territory  expired  in  .\ugust, 
and  the  officials  of  the  railroad  company  refused  to  renew 
it.  purposing  to  install  and  maintain  service  of  their  own. 

Ahnokmai.  Wind  \'ei.ocity. — Designers  and  builders  of 
aerial  electrical  circuits  and  electric  signs  may  be  somewhat 
surprised  to  learn  of  the  velocity  reached  by  the  wind  in 
New  York  City  during  a  recent  storm.  In  the  past  forty 
years,  during  which  government  records  have  been  kept  of 
the  wind  velocity  in  New  York,  a  velocity  as  high  as  83 
miles  was  recorded  on  only  one  former  occasion,  April  7, 
1909.  On  Feb.  22,  1912,  the  instantaneous  velocity  reached 
1 10  miles  per  hour,  while  a  velocity  exceeding  96  miles  per 
hour  was  sustained  for  more  than  five  minutes.  Many  of 
the  signs  and  aerial  circuits  were  damaged,  as  was  to  be 
expected  under  such  abnormal  conditions. 

*  *     * 

Cha'itanooga  Electrical  Exhibition. — Chattanooga, 
Tenn.,  proposes  to  present  a  mammoth  electrical  exposition 
next  November.  A  stock  company  with  $50,000  capital  is 
now  being  formed  to  back  the  enterprise,  and  it  is  pro- 
posed to  njake  Chattanooga  the  center  of  the  electrical 
world  of  the  United  States  for  a  time,  as  soon  as  electrical 
service  begins  from  the  Ocoee  lock  and  dam  at  Parkers- 
ville,  from  the  Hale's  Bar  lock  and  dam  at  Hale's  Bar  and 
from  the  Georgia  Power  Company's  lock  and  dam,  at 
Tallulah  Falls.  Ga.  The  output  of  these  three  stations, 
aggregating  300.000  hp,  will  be  at  the  disposal  of  Chatta- 
nooga in  the  very  near  future  and  will  be  commemorated 
by  the  proposed  exhibition. 

*  *     * 

Electric  Vehicles  Unaffected  by  Blizzard. — Through 
Chicago's  blizzard  of  Feb.  21,  and  in  the  teeth  of  a  snow- 
filled  gale  blowing  50  miles  an  hour,  the  four  electric 
omnibuses  operating  between  the  railroad  stations  and  the 
store  of  Carson,  Pirie,  Scott  &  Company  made  their  regular 
schedule  unaffected,  while  hundreds  of  gasoline  automo- 
biles and  trucks  were  overwhelmed  by  the  high  wind  and 
deep  snow  drifts,  and  left  abandoned.  The  storage-battery 
trucks  made  fifty  round  trips  on  that  day,  carrying  800 
people,  the  largest  number  for  any  day  during  the  four 
weeks  they  have  been  in  service.  An  account  of  these 
Field  omnibuses  using  Edison  batteries  was  given  on  page 
210  of  our  issue  for  Jan.  27,  1912. 

*  *     * 

Prime  Movers  Committee,  N.  E.  L.  A. — A  meeting  of 
the  National  Electric  Light  Association's  committee  on 
prime  movers  was  held  on  Feb.  19  in  St.  Louis  with  Mr. 
Hunter,  the  St.  Louis  member  of  the  committee.     Attention 


was  devoifd  lo  tin.'  (iraltiiij.^  of  the  report  to  bt-  presented 
at  the  Seattle  convention,  and  on  h'eb.  20  the  cummittee 
inspected  the  great  hydrcjelectric  development  of  the  Mis- 
sissippi River  Power  (  ompany  now  in  course  of  construc- 
tion at  Keokuk,  la.  l''.special  attention  will  be  paid  to  water- 
power  development  in  the  forlhconung  report.  Tiicre  were 
present  Messrs.  L  li.  Moultrop  (chairman),  Boston;  W.  K. 
Ryerson,  Duluth  ;  W.  L.  Abbott,  Chicago;  John  B.  Klumpp. 
Philadelphia;  h.dwin  I).  Dreyfus,  Pittsburgh;  R.  S.  Kelsch. 
Montreal,  and  John    Hunter,  St.  Louis. 

*  *     * 

Iowa  Ei.kctkical  Association  Convention. — In  connet 
lion  with  the  1912  convention  of  the  Iowa  Electrical  Asso- 
ciation, to  be  held  in  Des  Moines  on  April  24  and  25,  an 
electric  show  will  be  held  beginning  on  April  23  and  ending 
April  26.  Both  the  convention  and  the  show  will  be  held 
in  the  Coliseum  Building,  which  is  well  suited  for  the  pur- 
pose. There  will  be  reports  of  committees  on  the  grounding 
of  secondaries,  street  and  curb  lighting,  central-station  facts 
and  factors,  and  affiliaticjn  with  the  National  Electric  Light 
Association.  The  following  papers  have  been  assigned : 
"Building  Up  a  Day  Load  for  Small  Central  Stations," 
"Central-Station  Heating  by  Hot  Water  and  Steam,"  "Rep- 
resentative Motor  Installations  in  Iowa,"  "High-Pressure 
and  Low-Pressure  Steam  Turbines,"  "Boiler-Room  Econo- 
mies," and  "The  Care  of  Consumers'  Meters."  The  secre- 
tary of  the  association  is  Mr.  A.  W.  Zahm,  Mason  City. 
The  chairman  of  the  connuittee  on  arrangements  for  the 
show  is  Mr.  W.  H.  Thompson,  manager  of  the  Des  Moines 

Electric    Company. 

*  *     * 

American  Electric  Railway  Association. — The  1912 
convention  of  the  American  Electric  Railway  Association 
will  be  held  in  Chicago  on  Oct.  7-1 1.  The  decision  as  to 
place  was  reached  after  a  thorough  study  of  the  whole 
situation  by  a  committee  on  convention  location  authorized 
at  the  recent  meeting  of  the  executive  committee,  and  con- 
sisting of  Mr.  Thomas  N.  McCarter,  president;  Mr.  C.  L. 
Henry,  fourth  vice-president,  and  the  secretary,  with  the 
assistance  of  a  similar  committee  from  the  allied  Manu- 
facturers' Association,  as  follows  :  Messrs.  W.  L.  Conwell. 
president ;  C.  S.  Hawley,  A.  H.  Sisson,  Edwin  H.  Baker  and 
James  H.  McGraw,  vice-presidents;  H.  C.  Evans,  and 
George  Keegan,  secretary.  The  committee  personally  in- 
spected the  facilities  available  in  the  cities  of  Milwaukee 
and  Chicago,  and  in  addition  gave  due  consideration  to  the 
cordial  invitations  extended  to  the  association  by  the  cities 
of  Los  Angeles,  Chattanooga,  Buffalo,  New  York  and  At- 
lantic City.  It  was  thought  that  the  Middle  West  is  the 
proper  place  for  the  1912  convention  in  view  of  the  fact 
that  the  last  two  conventions  have  been  held  in  the  East. 

Safety  Devices  in  Manufacturing  Plants. — The  safety 
committee  of  the  Association  of  Iron  and  Steel  Electrical 
Engineers  has  announced  that  it  will,  without  charge,  inspect 
manufacturing  plants  and  make  suggestions  for  the  installa- 
tion of  safety  appliances.  Chairman  L.  R.  Palmer,  in  a  letter 
to  manufacturers,  says  that  the  committee  of  the  association 
has  at  hand  considerable  data  collected  from,  the  various 
plant  organizations,  both  at  conventions  and  during  trips  of 
inspection  to  many  of  the  largest  and  best  equipped  plants 
of  the  country,  and  that  if  any  manufacturer  wishes  to 
place  before  the  association  any  of  his  safety  problems,  the 
committee  will  gladly  co-operate  to  improve  the  safety 
conditions.  There  are,- he  says,  among  the  active  members 
some  of  the  foremost  electrical  engineers  of  the  land,  whose 
experience  is  invaluable  from  a  theoretical  and  practical 
standpoint  in  deciding  such  safety  questions  as  are  directly 
connected  with  the  electrical  field  of  the  industry.  An 
associate  membership  has  recently  been  started  which  will 
include  many  of  the  safety  inspectors  and  engineers  con- 
nected with  the  independent  plants  as  well  as  those  plants 
under  control  of  the  United  States  Steel  Corporation. 
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A  COMBINATION  LIGHTING,  HEATING 

AND  ICE  PLANT  AT  LOUISVILLE,  KY. 

The    700-kw  Station  of  the  Fetter    Heating  &   Light- 
ing Company  an  Example  of  Modern  Practice 
in  Combination-Plant  Operation. 

AN  electric-lighting  plant  which  in  winter  converts  its 
exhaust  steam  into  district-heating  service  and  in 
summer  ai^plies  the  same  exhaust  to  ice  manufacture 
reaches  well  into  the  highest  connnercial — if  not  technical — 
efficiency  possible  with  combination  operation.  Such  a  sta- 
tion is  the  new  700-kw  direct-current  plant  of  the  Fetter 
Lighting  &  Heating  Company,  Louisville.  Ky..  which  fur- 
nishes electrical  energy  for  lighting  and  motors  in  the  busi- 
ness district  of  the  city,  supplies  steam  heat  for  nearby 
buildings,  manufactures  60  tons  of  ice  daily  and  provides 
refrigeration  for  its  own  cold  storage  and  for  the  iceboxes 


present    novel    prcjvision    for    coal    and    ash    handling    has 
proved  very  useful  at  the  I-etter  plant. 

!()  guard  against  Hoods  due  to  possible  high  water  in  the 
()hio  River  the  boiler-room  and  engine-room  floors  have 
been  elevated  well  above  the  street  level.  The  steaming 
e(pii|)ment  consists  of  three  250-hp  Stirling  boilers  furnish- 
ing steam  at  1 50-lb.  pressure.  The  220-volt  direct-current 
generating  ecpiipmcnt  comprises  one  300-kw  Westinghouse 
machine,  direct-driven  by  a  Ridgway  four-valve  engine;  a 
2oo-kw  similar  unit  driven  by  a  Ridgway  tandem-compound 
engine,  and  two  loo-kw  units  driven  by  MclCwen  simple 
engines.  All  of  the  prime-mover  equipment  is  operated  non- 
condensing,  at  a  back-pressure  of  3  lb.  per  square  inch, 
exhausting  into  the  steam-heating  mains  in  winter  and  fur- 
nishing energy  for  ice  manufacture  by  the  absorption 
process  in  summer.  Since  the  electrical  output  has  chiefly 
the  characteristics  of  a  power-load,  without  aggravated 
evening  peak,  the  engine  exhaust  can  be  used  effectively  to 
supply  low^-pressure  heating  with  the  minimum  addition  of 


Fig.    1 — Aqua- Ammonia   Pump,   Generator.   Exchanger  and   Absorber  in    Engine   Room. 


of  hotels  and  restaurants  in  its  district,  .\lthough  the  plant 
is  not  large  as  modern  central  stations  go,  it  embodies  a 
number  of  features  of  the  most  up-to-date  practice  in  com- 
bination-plant operation  and  duplicates  in  many  ways  the 
problem  presented  by  the  small  central  station  which  con- 
templates expanding  into  by-product  fields. 

-STEAM    .VND   ELECTRICAL   EQUIPMENT. 

The  Fetter  plant  is  located  in  the  commercial  center  of 
Louisville,  one  square  distant  from  the  Ohio  River.  Coal 
hauled  in  by  wagons  is  unloaded  outside  the  building  into 
narrow-gage  cars,  the  tracks  of  which  extend  to  a  platform 
elevator.  With  this  elevator  the  loaded  cars  can  be  hoisted 
to  the  bunker  level,  where  they  arc  run  off  on  to  the  in- 
dustrial railway  above  the  coal  bins.  The  same  elevator  is 
also  extended  down  to  the  ash-basement  level  so  that  cars 
loaded  with  ashes  can  be  elevated  to  a  track  shelf  at  the 
boiler-room  level,  10  ft.  above  the  ground.  This  track 
shelf  extends  out  over  the  wagon-loading  space,  enabling 
ashes    to    be    discharged    directly    into    the    wagons.      The 


live  steam  through  the  automatic  valves.  A  system  of 
underground  tunnels  and  conduit  mains  radiating  from  the 
station  conveys  the  several  utilities  produced  by  the  Fetter 
plant  to  the  buildings  which  it  serves. 

AUSORPTION-TYI'E   REFRIGERATING    MACHINERY. 

Present  seasonable  interest,  of  course,  attaches  to  the 
combination  ice-making  equij)mcnt  installed  in  this  station, 
which  produces  an  average  of  60  tons  of  ice  per  day  during 
the  summer  season,  besides  providing  15  tons  of  refrigera- 
tion daily  for  the  cold-storage  rooms  in  the  plant.  The 
machine  installed  is  of  the  ammonia  absorption  type  built 
by  the  Carbondale  Machine  Company,  and,  although  rated 
at  but  50  tons  daily,  this  nominal  capacity  has,  as  above 
explained,  been  regularly  exceeded  when  it  is  desirable  to 
push  the  output.  Exhaust  steam  from  the  prime-mover 
engines  furnishes  both  the  distilled  water  for  ice  making 
and  also  the  energy  to  liquefy  the  ammonia  which  is  after- 
ward expanded  in  the  freezing  tank  to  extract  heat  from 
the  water  in  converting  it  into  ice. 
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Ill  tlic  eii}.;iiu'-ri)i)in  dm  tlio  lower  lloor  an-  iii.slallrd  tlir 
aminuilia  "i^ciicrator"  or  boiler,  the  cxcliaiijjiT,  the  aciua- 
aiiiinoiiia  pump  and  the  absorber,  all  part.s  of  the  re- 
friReratinj.j  et|uipment.  I'.xhaiist  steam  at  a  pressure  of 
2  to  3  lb.  i)er  S(piare  inch  i^ajje  is  admitted  to  the  coils  of 


the  circidaling  system.  The  entire  water  sujjply  of  the  plant 
is  thus  passed  thronj^h  this  condenser,  entering  it  at  about 
57  (leg.  and  leaving  at  about  68  «leg.,  and  to  the  copious  and 
clTcctive  cooling  action  thus  provided  is  attributed  the 
economy  of  this  installation. 
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the  generator  seen  in  the  foreground  of  Fig.  i,  and  these 
serve  to  "boil"  the  aqua-ammonia  solution,  to  which  its'  heat 
is  imparted  through  the  coil  walls.  This  "boiling"  liberates 
the  ammonia  gas  from  its  solvent  water,  driving  the  gas 
up  into  the  roof-top  condenser  (Fig.  2)  at  a  pressure  of 
120  lb.  to  135  lb.  per  square  inch.  Here  the  cooling  effect 
provided  by  circulating  well  water  through  the  pipes  of  the 
condenser  converts  the  compressed  ammonia  ga^  into  liquid 
anhydrous  ammonia.  The  roof-top  condenser  is  made  up  of 
ten  stands  of  1.25-in.  and  2-in.  pipes,  each  stand  10  pipes 
high.     The  ammonia   occupies  the  annular   space  between 


FREEZING  TANKS. 

Two  freezing  tanks,  each  containing  357  300-lb.  cans,  are 
installed  on  the  second  floor,  directly  over  the  engine-room. 
Between  the  rows  of  cans  in  the  brine  of  the  tanks  are  in- 
serted the  ammonia  expansion  lines,  each  stand  6  pipes  high. 
Into  these  expansion  pipes  is  admitted  the  liquid  anhydrous 
ammonia  from  the  condenser.  Here,  under  the  decreased 
pressure,  the  ammonia  vaporizes,  extracting  heat  from  the 
brine  (ordinarily  held  at  10  deg.  to  14  deg.  F.),  and  so 
in  turn  from  the  cans  with  their  distilled-water  contents. 
The  expansion  coils  are  operated  on  the  flooded  principle; 


Fig.  2 — Rectifier  and  Condensers  Established  on  Roof  of  Plant 
Building. 

the  two  pipes,  well  water  at  an  initial  temperature  of  about 
57  deg.  Fahr.  being  circulated  through  the  smaller  pipe 
within.  In  the  Fetter  condenser  the  water  circulation  sys- 
tem is  divided  into  halves,  which  are  operated  in  parallel 
from  double  supply  headers,  to  reduce  the  friction  head  of 


Fi /.  3 — Freezing  Tanks,  Showing  Motor-Driven   Brine  Agitators, 
Accumulators,   Etc. 

that  is,  an  excess  of  liquid  ammonia  is  kept  in  the  coils  so 
that  their  interior  surfaces  are  always  "wetted"  with 
ammonia  liquor,  improving  the  transmission  of  heat  to  the 
expanding  ammonia  gas.  At  the  rear  of  the  freezing  tank 
in    Fig.   3   is   seen   one   of   the   frost-covered   accumulators 
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wliich  separate  the  liquid  anniiuiiia  from  tlic  cxpaiidctl  gas 
leaving  the  expansion  coils  and  return  the  liquid  to  main- 
tain the  flooded-coil  system.  Rapid  and  thorough  circula- 
ti(jn  of  the  brine  within  the  can  tanks  is  assured  by  four 
3-hp  motor-driven  agitator  propellers,  two  to  each  tank  and 
each  running  at  looo  r.  p.  m. 

From  the  expansion  line  the  nearly  spent  ammonia  gas 
passes  through  the  forecooling  tank,  where  it  reduces  (to 
about  38  deg.  Fahr.)  the  temperature  of  the  distilled  water 
later  used  for  tilling  the  cans.  Returning  to  the  first  floor, 
the  now  expanded  ammonia  gas,  at  a  pressure  of  about  15  lb. 
per  square  inch,  is  vigorously  drawn  into  solution  in  the 
w  eak  aqua  liquor  contained  in  the  absorber.  This  absorber 
is  seen  alongside  the  generator  in  Fig.  1,  and  the  delivery 
of  this  weak  aqua  from  the  latter  to  the  former  is  effected 
automatically  by  the  difference  in  the  pressures  (125  lb.  and 
15  lb.  respectively)  in  the  two  vessels.  In  passing  over,  the 
weak  liquor  is  also  partly  cooled  in  an  (jpen-i)ipe  exchanger 
which  puts  its  heat  to  efficient  use. 

Considerable  heat  is  again  liberated,  as  the  weak  liqucjr 
dissolves  several  hundred  times  its  volume  of  ammonia 
gas.  To  convey  away  this  heat  and  to  reduce  the  absorber 
temperature  to  a  point  most  effective  for  solution  to  take 
place  the  circulating  water  from  the  roof-top  condenser  is 
also  passed  through  the  absorber.  The  cooling  action 
effected  here  is  about  the  same  in  extent  as  in  the  roof-top 
condenser,  the  water  undergoing  a  temperature  rise  from 
about  68  deg.  to  79  deg.  Fahr.,  or  about  n  deg.,  as  before. 
After  absorbing  several  hundred  times  its  volume  in  am- 
monia gas  in  the  absorber,  the  aqua  ammonia  solution  is 
then  returned  by  the  6j^-in.  by  8-in.  steam-driven  aqua 
pump  (seen  in  the  foreground  of  Fig.  i)  to  the  generator, 
there  to  recommence  its  cycle  above  described.  In  the 
absorption  type  of  machine  the  "absorber"  function  is  thus 
seen  to  correspond  to  the  suction  stroke  in  the  coinpression 
cycle,  while  the  "generator"  provides  the  compression- 
stroke   function. 

A  little  more  than  one-half  of  the  distilled  water  required 
for  ice  making  by  this  process  is  supplied  by  the  condensate 
coming  from  the  generator  coils,  since  approximately  55  lb. 
of  steam  per  hour  at  3-lb.  pressure  is  required  to  boil  the 
ammonia  for  making  i  ton  of  ice  in  twenty- four  hours. 
The  other  half  of  the  distilled  water  supply  is  furnished  by 
condensing  exhaust  steam  directly  in  roof  condensers,  add- 
ing this  water  to  that  obtained  after  doing  useful  work  in 
the  refrigeration-plant  generator.  In  the  Fetter  plant  the 
aqua-ammonia  pump  and  the  well  pump  providing  con- 
densing water  are  now  operated  by  steam,  but  may  later  be 
converted  to  motor  drive.  Were  these  auxiliaries  motor- 
driven,  tiie  total  energy  consumption  of  the  auxiliary 
machinery,  including  well  pumps,  brine  agitators,  etc.. 
would  average,  it  is  believed,  about  10  kw-hr.  per  ton  of 
ice  produced.  Brine  for  refrigerating  the  cold  storage 
room  is  at  present  circulated  from  the  freezing  tank  by  a 
lo-in.  by  6-in.  by  lo-in.  steam  pump.  Two  Cook  lo-in.  by 
36-in.  steam-driven  deep-well  pumps  provide  the  water 
supply  for  the  station. 

During  the  season  of  191 1,  when  the  better  jjlant  l)egaii 
its  first-year's  operation,  60  tons  to  62  tons  of  ice  were 
pulled  daily,  besides  the  supply  of  15  tons  of  equivalent 
refrigeration  to  the  cold-storage  compartments.  Although 
the  nominal  rating  of  the  equipment  is  but  50  tons,  a  sIt  11- 
type  brine  cooler  is  to  be  added,  during  the  present  seat  )n 
for  refrigerating  brine  which  will  be  circulated  through  Mie 
cold  boxes  of  nearby  hotels  and  restaurants.  During  the 
month  of  July,  191 1,  it  is  of  interest  to  add  that  the  cost  of 
coal  burned  for  producing  both  ice  and  electricity  totiled 
$r,2co,  while  the  return  from  the  ice  alone,  as  sold  at  a  low 
rate  on  the  plant  platform,  was  $4,000. 

Mr.  George  G.  Fetter  is  president  of  the  Fetter  Lighting 
&  Heating  Company.  Mr.  J.  H.  Cochran  is  general  man- 
ager and  supervised  the  layout  of  the  mechanical  features 
of  the  new  plant. 


INDUSTRIAL  ELECTRIC  SERVICE 

IN  THE  SOUTHERN^STATES. 


11,000-Volt    Lines   of   the    Mobile    Electric    Company 
and  the  Motor  Equipment  of  Two  Large  In- 
dustrial Concerns  Connected  Thereto. 

By  a.  D.  (Jl'a(  KE.VHisii. 

IX  reaching  out  after  some  of  the  large  industrial  estab- 
lishments located  in  the  environs  of  .Mobile,  Ala.,  the 
Mobile  Flectric  Company   found  it  expedient  to  erect 
ir.ooo-volt    lines    from    the   power   house    to   connect    up   a 
number  of   factories  having  a  load  of  over   I  100  hp.     The 
motor  equipment  of  two  of  these  establishments  is  described 


Fig.     1 — Substation.     Whistler.     Ala. 

in  detail  herewith  as  well  as  the  construction  of  the  11,000- 
volt  lines  over  which  the  energy  is  transmitted. 

THE     II,000-VOI/r     LINE. 

There  are  two  distinct  11,000-volt  lines  leaving  the  power 
house,  o/e  going  to  Whistler  and  the  other  to  the  Dauphin 
Lumber  Company.  The  former  consists  of  three  No.  3 
medium  hard-drawn  copper  wires,  which  are  insulated  with- 
in the  city  and  bare  outside  the  city  limits.  These  wires 
are  spaced  on  30-in.  centers,  in  the  form  of  an  inverted 
triangle,  and  are  mounted  on  the  same  side  of  the  pole  on 
4-in.  by  5-in.  cross-arms.  This  construction  allows  a  dupli- 
cate line  to  be  built  on  the  other  side  of  the  pole  and  leaves 
the  top  of  the  pole  vacant  for  a  ground  wire.  The  pole 
line  runs  along  the  Mobile  &  Ohio  Railroad  right-of-way. 
Much  difficulty  was  encountered  in  setting  some  of  the 
poles  owing  to  the  swamps.  Many  poles  had  to  be  set  in 
barrels  and  had  to  have  four  poles  used  as  I)races  to  keep 


Fig.     2 — High-Tension     Bus,     Whlstier     Substation. 

them  afloat.  All  poles  are  juniper;  cross-arms  are  of  long- 
leaf  yellow  pine;  pins  within  the  city  are  of  locust  and  out- 
side the  city  are  of  oak. 

In  the  earlv  spring  many  of  the  oak  pins  began  to  break 
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olt.  caiiMiij;  llu-  iiiMil.ildi-s  III  till  II  ii|)M(lc  (liiwii  nil  1 1  u"  ci"()SS-  ''-IS  1 1 U'  I'MCUil   hfcii  Iviiockcd  out.     (  )iic  of  llic  polrs  liad  the 

arm.      Tlio  pins  lnokr  nil    jiisl  iiisidt-  tlu-  iniUT  prilicoat  of  entire  toj)  knocked  off  by   linlUniiiK.     On  a  portion  of  tlic 

the    insulators.       I  lu-    wood    looked    rottt-n    and    was    in    a  line  about   a   mile  lon>^   a    No.  4   ^alvani/.cd-stcel   wire   has 

ratlier  spoiij^y  eondilioii,  Imt   not  eliarrt-d.      1  lu-  locust  pins  been    .strmif^    on    tlu-    toj)    of    tlu-    pole    for    a    j^uanl    wire. 


Fig.    3 — Lightning     Arresters    in     Whistler    Substation. 

were  in  perfect  condition.  In  order  to  prevent  any  more 
trouble  from  these  pins,  they  were  sawed  off  and  gal- 
vanized-iron  bracket  pins  which  clamp  around  the  arms 
were  installed  in  the  same  position  as  the  former  pins.  As 
the  work  had  to  be  dene  on  Sundays,  the  expense  of  in- 
stalling these  pins  amounted  to  22  cents  each. 


Fig. 


"emporary   Transformers   for    Dauphin    Lumber   Company. 


The  electrical  storms  around  Mobile  are  frequent  and  the 
lightning  is  severe,  but  the  lightning  arresters  at  each  end 
of  the  line  have  proved  very  efficient.  Many  times  the 
resistance  rods  of  the  arresters  have  broken,  and  only  once 


Fig.  5 — Substation  for  the  Dauphin   Lumber  Company. 

Whether  this  has  any  advantage  on  this  particular  line  is 
open  to  discussion. 

About  3  miles  from  the  power  house  the  first  branch  line 
taps  the  main  line  through  disconnecting  switches.  This 
line  is  about  half  a  mile  long,  and  has  four  40-kw  trans- 
formers connected  to  it.  Three  40-kw  transformers  were 
installed  for  the  Mobile  abattoir,  which  has  a  connected 
load  of  673/2  hp.  These  transformers  are  mounted  on  a 
wood  platform  between  poles  and  are  protected  by  General 
Electric  ii,ooo-volt  fuses.  The  single  40-kw  transformer 
steps  the  voltage  down  from  11,000  to  2300  and  is  used  to 
furnish  a  primary  energy  for  the  lighting  of  Pritchard. 

The  next  branch  line  is  about  three-fourths  of  a  mile 
long  and  furnishes  two  power  consumers.  The  first  one  has 
three  40-kw  transformers  installed  on  a  platform  and 
operates  a  planing  mill ;  the  second  installation  consists  of 
three  lo-kw  transformers  on  a  pole.      It  operates  a  stave  mill. 

The  third  branch  taps  the  line  in  Whistler  and  operates 


Fig.     6 — View    of    Transmission     Line     Near    Whistler. 

a  chair  factory  about  a  mile  distant.  The  installation  con- 
sists of  three  50-kw  transformers  protected  by  Westing- 
house  high-tension  fuses  and  mounted  on  a  platform  be- 
tween two  poles.     The  total  connected  load  is  145  hp. 


March  2,  1912. 
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The  line  going  to  the  Dauphin  Lumber  Company  consists 
of  three  No.  6  medium  hard-drawn  copper  wires  mounted 
on  porcelain  insulators,  all  on  the  same  arm.  The  one-arm 
construction  was  used  because  of  its  cheaper  first  cost. 
Should  a  duplicate  line  ever  be  built,  then  a  second  arm  can 


Fig.   7 — Transformers  for  Adier  May   Company. 

be  installed.  The  triangular  spacing  of  the  wires  for  this 
voltage  and  short  distance  (6  miles)  shows  no  advantages 
over  placing   all   the   wires  on   the   same  arm. 

POWER-HOUSE    EQUIPMENT. 

When  the  Whistler  line  was  built  tlircc-  i^o-kw  (icncral 
Electric  water-cooled  transformers,  steppin<>  tlic  voltage 
from  2300  volts  to  11,000  volts,  were  installed.  .Multiplex 
lightning  arresters  in  connection  with  choke  coils  protected 
the  transformers.  The  bank  is  controlled  on  the  23co-v{)lt 
side  and  is  protected  by  an  overload  relay.  W^hen  the 
Dauphin  Lumber  Company  contract  was  received  a  dupli- 
cate equipment  was  installed.  Tn  addition  a  1 5.000-voh 
hand-operated,  non-automatic  oil  switch  wa.s  installed  in 
each  bank.  On  the  line  side  of  these  switches  are  discon- 
necting switches,  and  on  the  line  side  of  the  disconnecting 
switches  is  a  15,000-volt  bus  tie  switch  protected  on  each 
side  by  disconnecting  switches.  By  this  arrangement  a 
bank  can  operate  its  respective  line,  a  bank  can  o])eratc 
the  two  lines,  or  the  banks  can  be  paralleled  on  the  two 
lines. 

SHOPS    OF    MOUII.E    &    OHIO    RAILROAD. 

The  shops  of  the  Mobile  &  Ohio  Railroad  are  located  in 
Whistler  about  6  miles  north  of  Mobile.  As  these  shops 
were  in  operation  during  the  civil  war,  they  are  very  old, 
and  various  machines  were  added  from  time  to  time  until 
the  steam  equipment  became  inadequate  and  in  order  to 
carry  on  operation  one  department  would  have  to  stop  work 
so  as  to  have  sufficient  power  to  operate  the  machines  in 
another  department.  Instead  of  installing  a  new  steam 
plant  an  electric  drive  was  established  in  the  spring  of 
1908.  The  cost  of  the  change  from  steam  to  electricity  was 
very  large,  so  it  was  decided  to  install  a  group  drive. 

There  are  thirty-eight  motors  in  the  shops,  all  of  three- 
phase,  440-volt  Westinghouse  induction  type,  aggregating 
588^4  hp.  The  shops  operate  nine  hours  a  day,  but  in  a 
few  cases  have  operated  twenty-four  hours  a  day.  Based 
on  a  twenty-four  hour  day  and  twenty-six  working  days  a 


mynth,  the  load  factor  i>  16  per  cent.     The  average  number 
of  kilowatt-hours  used  a  month  is  44.705. 

The  substation  is  located  in  the  center  of  the  longest  ot 
several  buildings.  This  particular  point  used  to  be  the 
entrance  to  a  boiler-room,  and  as  box  cars  have  to  come  in 
thi.s  entrance  the  flf)or  of  the  substation  was  built  14  ft. 
above  the  ground.  In  the  station  there  are  three  loo-kw, 
10,500-440-volt  water-cooled  transformers,  each  separated 
by  a  4-in.  reinforced-concrete  barrier.  The  line  enters  the 
substation  through  sewer  tiles  built  in  the  wall,  and  after 
l)assing  through  choke  coils  and  series  instrument  trans- 
formers enters  a  15,000-volt  switch  located  in  a  concrete- 
compartment.  The  buses  then  go  direct  to  the  transformers. 
The  only  instruments  used  are  a  kilowatt-hour  meter  and  a 
voltmeter.  The  transformers  are  protected  by  r.eneral 
Electric  multiplex  lightning  arresters. 

.MAC MINE-SHOP    EQUIPMENT. 
One   25-hp,  675-r.i).iti.  motor  belted  to  countershaft,  driving: 

One   37-in.    boring    mill    (Niles   Tool    ("omi>any). 

One  20-in.  slotter    (Niles  Tool  ("ompany). 

One  24-in.  double-head   sliaper   (Xiles  Tool  Company). 

One   18-in.   lathe   (Scluimaker,    lioyes  &    Emmes). 

One  linkgriiidiiig  machine   (II.  G.   Hammetl,  Troy,  N.  Y.). 

One    18-in.   shaper    (Niles  Tool   Company). 

One    10-in.  shaper   (New   York  Steam   Kngine   Company). 

One  drill   press   (Niles  Tool   Company). 

Average    load,    16.4    lip:    maximum    load,    20.8    hp. 
One    10-hp,   8S0-r.p.m.   motor   belted   to   countershaft,   driving: 

One   36-in.   lathe    (Pond    Machine   Company). 

One  48-in.   boring   mill    (Brausch    .Machine   Tool   Comi)any). 

One    10-in.   horizontal   boring  mill    (Niles   Tool    Company). 

(3ne   36-in.   slow-speed  emery  wheel    (Diamond   Machine  Company). 

One   24-in.   brass  turret  lathe   (.American  Tool  and  Machine  Company). 
Averagi-  load,   9.8  hp;   maximum   load,    13.1    hp. 
One   5-hp,   8S0-r.p.m.   motor   belted   to  countershaft,   driving: 

One    18-in.   lathe    (Niles    Tool    Company). 

One   twist    drill    grinder    (Willarth    &•    Mermon    Company). 

One  No.    3    milling   machine    (Brainnard    Milling    Machine    Company). 

One   12-in.   shaper  (William  Sellers  &  Company,  Philadelphia.   Pa.). 

One   16-in.    drill    pi-ess    (Fairbanks.   Crmpany). 

One  small  emery  wheel   (built  in  shops). 

Average  load,    5.1    hp;   maximum   load   6.0   hp. 


Fig.    8 — Transformer     Installation     for    Corinth     Chair     Facto'': 

One  25-hp,  675-r.p.m.  motor  belted  to  countershaft,  driving: 
One  48-in.   by    16-ft.   planer    (Niles  Tool    Company). 

Average  load.  20  hp;  reversing  load.   27.4  hp. 

One  5-hp,  850-r.p.m.  motor  belted   lo  countershaft,  driving: 

One    16-in.   brass  turret  lathe   (.Springfield   Machine  Company). 
One   14-in.   brass   lathe    (Niles   Tool    Company). 
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One  cmcrywiurl    iii.nulril    with    iwn    .>4iii    by    <liii     wlictU,    spcril    kI 

iiiaiulirl  4()UU  r.|>.iii.    (Imill  iti  hIi(i|is). 
One   'J  in.   K<i<>>l'*(<>iic  (liuilt  in  itliops). 

.\vcruBr   loutl,   5.1   li|>;   maxiiiiuni   luuil,  0.1    li|>. 
One    10h|i,   8S0i.|(.m.    mcitoi    hclli-d    to   coiintcr»liaft,   driving: 

One   36-in.    Iiy    H-fl.    |.l:inri     (tnllinK  siktcI   M    ft     por   minute).    (N'ilo 
Timl   t'i)nii«iny). 

AvfiiiKc  load,  '>.A{)  li|i;  reversing  loiul.   10. o  lip. 
One   lOlip.  ^SO   i.|i.ni.   nmior  belted   to  countershaft,  driving: 
One  84in.   boring   iiiacliine    (Niles  Tool    Company). 

Average  load,  10.2  lip;  iiKiximum  load,  12.9  lip. 
One   Slip.  S50  r.p.m.  motor  geared  to  om-    lOft.   radial  drill   press. 

.\vcrage  load,  2.6  lip;  niaximnm  load,   -4.1    hp. 
One    l.^-lip,  brir.p.m.   motor  iiclted  to  eonnlersliaft,   driving: 
One   "2-in.   engine-wliecl   lathe    (Niles  Tool   Company). 
One  ibiw.   heavy-duty    lathe    (Niles   Tool   Company). 
t.)ne  3-in   by  20-in.   turret    lathe    (Pratt   St  Whitney   Company). 
One  centering  machine  ( I  >.   I-;.  W'hitten  .Machine  Company). 
Average  load,   11.4  hp;  maximum  load,  14.8  hp. 
One   lO-hp,  850r.i>.ni.  motor  belted  to  countershaft,  driving: 

One  48-tn.    by    16ft.    phiiicr    (cutting  speed    16    ft.    per    minute),    (Put- 
nam,  Tr.). 

.\vcrage  load.  ''.J  hp;   reversing  load,    10.9   hp. 
One    10-hp,   850-r.p.ni.   motor   belted  to  countershaft,   driving: 
One  vertical  drill   (iress   (American  Tool   Company). 
Three  vertical  drill   presses    (N'iles  Tool   Company). 
One  2J^-in.   by  20-in.   turret  lathe    (Pratt  &  Whitney). 
One  18-in.  lathe   (Niles  Tool  Company). 
One  3-in.   pipe-threading  machine    (Niles  Tool   Company). 
One  5-hp,  S50-r.p.m.  motor  belted  to  countershaft,  driving: 

One  24-in.    by    48-in.    planer    (cutting    speed    25    ft.    per    minute),    'no 
name  plate.) 

Average  load,   2.3   hp;  reversing  load,  4.7   hp. 
One  3-hp,   1700-r.p.m.  motor  belted  direct  to: 

One  2-)4-in.   by  24-in.   turret  lathe   (Jones  &  Lamson). 
Average  load,   1.21   hp;  ma.ximum  load,  2.6  hp. 
One  TVi-hp.   850-r.p.m.   motor,   silent   Morse  chain   drive,   on: 
One  axle  lathe   (Niles  Tool  Company). 

Average   load,   6   hp;   maximum   load,   6.9   hp. 
One   10-hp,   850-r.p.m.   motor   belted  to  countershaft,  driving: 

One   !3-in.   bolt-hcauins  machine  (National  Machine  Tool  Company). 
One  13-in.  bolt-heading  machine   (.\cme   Machine  Company,  Cleveland, 

Ohio). 
One   13-in.   threading    machine    (Acme    Machine    Company,    Cleveland, 

Ohio). 
One   13-in.   threading  machine    (National   Machine  Tool   Company). 
One  Bradley   hammer    (Bradley   Manufacturing  Company). 
Average  load,  7.4  hp;  maximum  load,  9.2  hp. 
One  25-hp,  675-r.p.m.   motor  belted  to   countershaft,   driving: 
One  36-in.   wheel  lathe,  two  tools   (Niles  Tool  Company). 
One  axle  lathe,  two  tools  (no  name  plate). 
One  car-wheel  boring  mill   (Niles  Tool  Company). 
One  36-in.   emery   wheel    (Diamond   Machine   Company). 
One  72-in. 'grindstone  (built  in  shops). 
One  13-in.  ram  (no  name  plate). 

One  400-ton   wheel   press.  ' 

Average  load,  18.2  hp;  maximum  load,  22.8  hp. 
One  30-hp,    1120-r.p.m.    motor   belted   to   countershaft,    driving: 
One  No.  7  Sturtevant  blast  fan   (B.   F.  Sturtevant  Company). 
.\verage  load,  35  hp. 
One    10-hp,   850-r.p.m.   motor  belted  to  countershaft,   driving: 
One  36-in.  lathe   (Pond  Machine  Company). 
One  24-in.  lathe  f Niles  Tool  Company). 
One  centering  machine   (D.   E.  Whitten  Compau/). 

Average  load,  7.2  hp:  maximum  load,    11.3  hp. 

WOOD-SHOP   EQUIPMENT. 

One    10-hp,   S50-r.p.m.   motor  belted   to  countershaft,   driving: 
One  buffing  wheel,  speed  6800  r.p.m.   (built  in  shops). 
Starting  load,   12.7  hp;  average  load  after  up  to  speed,   3.4  hp. 
One   50-hp,  850-rp.m.  motor  direct-connected,  driving: 
One  30-in.   car-sill  surfacer  (J.  A.  Fay  &  Company). 

Average  load,  48.3  hp;  maximum  load,  68.0  hp. 
One    15-hp,    675-r.p.m.   motor,   using  Morse   silent   chain,   driving: 
One  4S-in.   cut-ofT  saw   (Fay  &   Eagan). 

Average  load,   12.4  hp;  maximum  load,  14  hp. 
One  25-hp,   1120-r.p.m.  motor,  using  Morse  silent  chain,  driving: 
One  36-in.   self-feed  ripsaw   (J.   A.   Fay  &   Eagan  Company). 
Average  load,  26   hp;   maximum  load,   29.8   hp. 
One  10-hp,  850-r.p.m.  motor,  using  Morse  silent  chain,  driving: 
One  48-in.  band  saw   (J.  A.  Fay  &  Eagan  Company). 

Average  load,   10.5  hp;  maximum  load,   12.7   hp. 
One    15-hp,   67S-r.p.m.    motor,   belted   to   countershaft,   driving: 
One  gaining  machine  (J.  A.  Fay  &  Eagan  Company). 
One  mortising  machine   (J.   A.   Fay  &   Eagan  Company). 
Averagr  load,   13.7  hp;  maximum  load,   17.6  hp. 


(hie   75  hp,   K5()r.p.m.    iiioiur   belled    (u: 

Oiir   double    70in.   shaving  cxIiauHl   fan    ( il.    I'.    Siiirdevant   (  oiiipuny). 
Average   load,   68.7    hp. 
One    iSlip,   670-r.p.m.   motor   belted  to  coiinlcrshaft,  ilriving: 

r«o  wood-boring  machines    (J.   A.   Fay  &   Kagaii   (  ompany). 
One   24-in.   swing   saw    (J.    A.    Fay    &   l-iagan    Company). 
One   tenoning   in.iehinc    (J.    A.    Fay   &   Company). 

.\verage  load,    14.9  hp;   maxiiiiuni  load,   JJ.6  hp. 
One   J5-hp,   675-r.p.m.   motor   belted   to  countershaft,   driving: 
One    16-in.   ripsaw   (J.   A.   Fay  &   Company). 
One  mortising   machine    (J.    A.    Fay   &   Company;. 
One   tenoning  machine   (J.  A.   Fay  &  Company). 

.\verage  load,   17.4  hp;  maximum  load,  29.3   hp. 
t>nc  7.5-lip,   1120-r.p.m.  motor  belted  to  machine,  driving: 

One  jointing   machine    (J.    A.    Fay   &    Eagan   Company). 
.\vcrage   load,   7.8  hp;    maximum   load,   8.1    hp. 
One   lOhp,   8S0-r.p.m.   motor  coupled   to   machine,  driving: 
(Jnc   12in.  molding  machine  (i'ay  &  Eagan  Company). 

Average  load,   11.7  hp;  maximum  load,  14.6  hp. 
One   5- 111),   850-r.p.m.   motor   belted  to  countershaft,  driving: 
'I'liol-sharpening   machines    (Fay    &    Eagan    Company). 

.Average   load,    3    hj);   maximum   load,   3.95    hp. 
One   15-lip,   675-r.p.m.   motor  belted  to  countershaft,  driving: 
One   16-in.   ripsaw    (Fay   &   Eagan  Comjiany). 
One  20-in.   cut-olT  saw   (Fay  &  Eagan  Company). 
One  24-in.   surfacer    (Fay   &   Eagan   Company). 
One  shaping  machine   (A.   S.  Gear  &  Company,   Boston). 
.\verage  load,   13  hp;  maximum  load,    17,8  hp. 
One   7}^-hp,  850-r.p.m.  motor  belted  to  countershaft,  driving: 
One  30-in.   band  saw    (Fay   &   Eagan   Company). 
Two  wood-turning   lathes    (Fay   &   Eagan   Company). 
One  56-in.  grindstone   (built  in  shops). 

Average   load,   4.9   hp;   maximum   load,    7.6   hp. 

FOUNDRY,    HOILEK    AND    IJI-VCKSMITH-SHOP    EQUII'.MEXT. 

One   10-hp,   850-r.p.m.    motor  belled   to  countershaft,  driving; 
One  cast-iron    cleaning    rattler    (built    in    shops). 
Average   load,   8    hp. 
One   30-hp,    1120-r.p.m.    motor   belted   to   countershaft,    driving: 

One   No.    7    Sturtevant   blast    fan    (foundry)    (B.    F.    Sturtevant   Com- 
pany) . 

.\verage  load,   19.1   hp. 

One    10-hp,  850-r.p.m.   motor,   Morse  silent  chain  drive,   on: 
One  flue  rattler   (built  in  shops). 

Average  load,   9.8  hp. 
One  3-hp,    850-r.p.m.    motor   belted   to   countershaft,   driving: 
Two  flue  cutters  (built  in  shops). 
One   flue    welder    (built    in    shops). 

Average    load,    2.4    hp;    maximum   load,    3    hp. 
One   10-hp,  850-r.p.m.   motor  belted  to  countershaft,  driving: 
One  No.    10   punch   and  shears    (Long  &   Allstatter). 
One  bolt  cutter    (built  in   shops). 

.\verage  load,   5.9   hp;  maximum  load,  8   hp. 

PUMPING    STATION. 

One  20-hp,   690-r.p.m.    motor-geared   device,   driving: 

One  triplex  pump,  8-in.  suction,  6-in.  discharge,  capacity  about 
300  gal.  per  minute,  100  lb.  pressure  (Piatt  Iron  Works,  Day- 
ton, OhioJ. 

THE   DAUPHIN   LUMBER   COMPANY. 

The  next  large  ancJ  notable  installation  is  that  of  the 
Dauphin  Lumber  Company.  This  company  always  ha(d  its 
own  plant,  and  each  machine  was  either  direct-connected 
or  belted  to  a  direct-current  compound-wound  220-volt 
motor. 

The  work  done  by  the  Dauphin  Lumber  Company  con- 
sists in  dressing  rough  lumber  for  export.  The  company 
sometimes  enters  into  a  contract  to  ship  a  given  number  of 
thousands  of  feet  of  lumber  within  a  specified  time.  On 
the  night  of  May  10,  191 1,  the  power  plant  burned,  thus 
placing  the  mill  out  of  commission.  Something  had  to  be 
done  immediately,  as  the  company  was  under  heavy  demur- 
rage. A  contract  was-  signed  with  the  Mobile  Electric 
Company  on  May  12,  191 1,  to  have  the  mill  in  operation 
by  May  16,  1911.  In  order  to  do  this  all  the  direct-current 
motors  had  to  be  removed,  and  the  mill  had  to  be  rewired, 
as  three-phase  alternating  current  was  to  be  used  instead 
of  direct  current.  Some  of  the  motors  were  connected  by 
means  of  flexible  coupling  to  the  machines,  while  others 
were  connected  by  rigid  couplings,  and  in  order  to  change 
these  it  was  necessary  to  bore  some  of  these  couplings  and 
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bush  others  so  that  they  would  fit  the  shafts  of  the  new 
motors. 

I'he  nearest  three-phase  Hue  was  about  half  a  mile  dis- 
tant. This  extension  was  made  and  nine  20-kw  trans- 
formers were  installed,  connected  delta,  using  three  trans- 
formers in  multiple  per  phase.  As  the  Dauphin  Lumber 
Company  is  located  nearly  6  miles  west  of  Mobile  and  the 
voltage  of  this  line  is  only  2300,  it  was  feared  that  the  mill 
would  not  be  able  to  operate  more  than  one-half  of  the 
machines.  The  total  connected  horse-power  was  255.  In 
order  to  raise  the  voltage  nine  lo-kw  transformers  which 
had  their  secondaries  connected  for  ito  volts  were  con- 
nected in  series  with  the  nine  20-kw  transformers  in  such  a 
way  as  to  give  a  three-pliase  current  having  a  voltage  of 
330  at  no-load. 

It  was  found  that  when  the  75-hp  motor  was  started  the 
voltage  dropped  from  330  to  120.  With  this  emergency 
bank  of  transformers  210  hp  could  be  operated,  and  the 
mill  was  in  operation  in  the  specified  time. 

It  was  decided  as  soon  as  the  contract  was  signed  to 
extend  the  11,000-volt  line  from  the  power  house  directly 
to  the  mill.  The  substation  erected  is  very  different  from 
that  at  Whistler,  for  the  entire  installation  is  exposed  to 
the  weather.  The  substation  consists  of  a  wood  platform 
8  ft.  above  the  ground,  41  ft.  long  and  7^2  ft.  wide,  sup- 
ported on  four  35-ft.  poles  and  five  posts.  Between  the 
first  and  second  poles,  which  are  spaced  18  ft.  apart,  three 
General  Electric  outdoor  type  multiplex  lightning  arresters 
are  hung  on  6-in.  by  8-in.  timbers.  The  second  pole  carries 
the  choke  coils  and  series  instrument  transformers.  'The 
third  pole  has  the  pole  oil  switch  and  shunt  in- 
strument transformers,  and  between  the  third  and 
fourth  poles  the  main  transformers  are  located.  These 
three  transformers  are  rated  at  75  kva,  oil-cooled,  and  have 
taps  on  the  high-tension  side  for  11,000,  10,800  and  10,600 
volts.  There  are  two  sets  of  disconnecting  switches,  one  to 
cut  out  the  lightning  arresters  and  the  other  to  cut  out  all 
apparatus.  The  pole  oil  switch  is  so  arranged  that  it  can 
be  operated  from  the  ground  by  pulling  a  sash  cord. 

The  secondaries  of  the  transformers  pass  down  through 
the  floor  and  tap  to  two  500,000-circ.  mil  cables  per  phase. 
The  substation  is  about  120  ft.  from  the  mill  and  is  located 
half  way  between  the  mill  and  a  storage  house,  thus  being 
as  far  as  possible  from  all  buildings  in  case  of  fire. 

THE   DRIVE. 

One  7S-hp,    900-r.p.m.,    direct-connected   to   No.    14   20-in.    by    14-in.    Berlin 

timber  sizer,  average  load  68  hp. 
One  75-hp,    1200-r.p.m.,    direct-connected    to    15-in.    No.    90    Berlin    planer 

and  mortiser. 
One  50-hp,  900-r.p.m.,  belted  to  No.   55  900-h.p.m.   Sturdevant  exhaust  fan. 
One  50-hp,    1200-r.p.m.,  direct-connected  to  No.   77   15-in.   American  planer 

and  mortiser. 
One  15-hp,   1800-r.p.m.,  direct-connected  to  American  24-in.  circular  resa'.v, 

average  load   12  hp,  ma.ximuni  load  22  hp. 
One   10-hp,   1200-r.p.m.,  belted  to   Berlin   No.   256  self-feed  ripsaw,  average 

load   R   hp. 
One   5-hp,    1800-r.p.m.,  belted  to  American   36-in.   knife  grinder  and   emery 

stand. 
One  5-hp,   1800-r.p.m. .belted  to  24-in.  trim  saw. 
Two  3-hp,   1800-r.p.m.,  belted  to  18-in.  trim  saw. 

One  3-hp,    1800-r.p.m.,   belted  to  combination   window-frame  machine. 
One  2-hp,   1800-r.p.m.,   belted   to   rotary   pump. 
Total    horse-power,    296;    average    kilowat-hours    a    month,    18,425;    average 

load   factor    (ten-hour  day   and    twenty-six    days   per   month),    53.5   per 

cent. 

SUMMARY. 
WHISTLER   i.iNE.  Horse-powei. 

Whistler     shops 588 . 5 

Chair  factory    '"'S 

Stave  mill    ■*' 

Planing  mill    85 

Abbattoir    67 .  5 

Turpentine  Cup  Company   (single-phase) 10 

Total     882 . 0 

DAVPHIN     LUMBER     COMPANY     LINE. 

Dauphin  Lumber  Company 296 

Total,    both    lines 1 1  "8 


MANUFACTURING  ICE  WITH  ENERGY 

FURNISHED  BY  THE  CENTRAL  STATION. 


Modern     Motor-Driven     Plant     of     the     Lincoln 
Company,  Chicago,  Producing  1  Ton 
of  Ice  on  42  Kw-Hr. 


Ice 


EVLRY  day  central-station  electricity  convtrt.s  120  tons 
of  raw  Lake  Michigan  water  into  pure  artificial 
ice  at  the  modern  motor-driven  plant  of  the  Lincoln 
Ice  Company,  Chicago.  For  each  ton  of  ice  produced 
40  kw-hr.  to  60  kw-hr.  is  consumed  by  the  motor-driven 
compressors  and  auxiliaries,  and  the  title  of  "an  ice  fac- 
tory without  a  chimney"  is  negatived  only  by  the  fact 
that  a  small  amount  of  distilled  water — 10  or  15  per  cent — 
must  be  added  for  freezing  in  the  cores  of  the  cakes.  For 
this  purpose  about  i  ton  of  coal  a  day,  or  i  lb.  per  120  lb. 
of  ice,  is  l)urned  under  an  evaporator.  The  Lincoln  plant 
is  said  to  be  the  only  large-scale  installation  in  Chicago 
using  the  raw-water  process,  several  other  motor-driven 
factories  having  been  converted  to  the  distilled-water  basis 
by  the  installation  of  complete  evaporators  with  the  opening 
of  the  present  season. 

The  Lincoln  company's  modern  electrically  driven  plant 
is  located  at  the  corner  of  Elizabeth  Street  and  Carroll 
Avenue  on  the  West  Side,  Chicago,  the  group  of  buildings 
including  the  ice-making  equipment,  freezing  tanks,  ice- 
storage  rooms,  offices,  wagon-yard  and  stables.     Practically 


Fig.    1 — lnterior*of    Motor- Driven    Ice    Plant    of    Lincoln    Ice    Com- 
pany, Chicago. 

all  of  the  motor-driven  machinery  is  located  in  the  com- 
pressor room,  40  by  loo  ft.,  on  the  ground  floor,  thus 
grouping  together  under  the  best  operating  conditions  all 
equipment  requiring  expert  mechanical  or  electrical  atten- 
tion. The  compressors  are  of  the  Ball  Giant  type,  built  by 
the  Ice  &  Cold  Machine  Company.  .St.  Louis.  One  has  a 
capacity  of  240  tons  refrigeration,  or  120  tons  ice-making, 
per  twenty-four  hours,  with  its  twin  horizontal  cylinders  in 
operation.  Only  one  cylinder  of  the  second  machine  has 
been  installed,  making  its  ice  production  nominally  60  tons 
per  day.  The  120-ton  machine  is  driven  by  a  300-hp. 
220-volt,  6o-cycle,  three-phase  General  Electric  slip-ring 
motor,  running  496  r.p.m.  at  full  load.  A  30-in.  belt  con- 
nects the  motor  pulley  with  the  i6-ft.  compressor  flywheel 
running  at  70  r.p.m.  Center  distances  of  35  ft.  have  been 
allowed  between  shafts.  The  single-cylinder  compressor  is 
similarly  driven  through  a  20-in.  belt  by  a  150-hp  motor. 
-  The  power  panel  for  the  two  large  compressor  motors  is 
mounted  in  the  center  of  the  room  between  the  machines 
and  carries  the  individual  Weston  wattmeters  and  the  in- 
stantaneous relays  for  the  LT-E  circuit-breakers  protecting 
each    motor    from    overload.      The   starting   controllers   are 
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mmmtcd  in  fnnit  of  tlu-  powi-r  piiiicls.  Near  by  is  the 
main  .si-rvici"  panel  on  wliich  arc  inonntcd  the  totah/inj; 
We.ston  wattmeter  and  lliom.'^Dn  watt  liour-meter  and  the 
cuntaet-niakinj;  clock  for  tlie  Minerallac  ijrinlonu-ter  altach- 
MUMit.  whicli  j^ives  a  recor<l  of  tlu-  consnmption  (hirinj;  .snc- 


Fig.   2 — Main   Compressor   Motors  and    Power   Panels. 

cessive  intervals  of  time.  The  service  meters  and  demand 
indicators  of  the  Commonwealth  Edison  Company,  which 
supplies  the  electrical  energy  to  operate  this  plant,  are  in- 
stalled at  the  rear  of  this  panel.  Pole-type  transformers  in 
the  alley  outside  the  building  step  down  to  220  volts  from 
the  central-station  company's  distribution  system.  All 
wiring  within  the  building  is  in  conduit,  including  the  light- 
ing circuits  as  well  as  those  supplying  energy  for  the  main 
and  auxiliary  motors. 

The  liquefied  ammonia  under  pressure  is  allowed  to  ex- 
pand directly  in  the  expansion  coils  of  the  freezing  tank,  the 
brine  which  immerses  both  the  expansion  coils  and  cans 
being  agitated  by  propellers  driven  by  a  2-hp  motor.  Two 
freezing  tanks  are  now  installed,  each  containing  624  400-lb. 
cans  5  ft.  deep,  22  in.  long  and  11  in.  wide.  Lake  Michigan 
water  from  the  city  mains  is  used  to  fill  these  cans,  after 
having  been  previously  passed  through  a  Federal  quartz 
filter  and  the  pre-cooling  tank.  To  freeze  this  raw  or  un- 
distilled  water  properly  it  must  be  kept  agitated  constantly 
by  bubbling  air  up  through  the  contents  of  each  can.  Air 
for  this  purpose  is  provided  at  5-lb.  pressure  by  two 
positive-type  blowers,  each  driven  by  a  15-hp  motor.  Pipes 
convey  this  air  supply  to  the  side  of  each  can  opening,  end- 
ing in  special  brass-socket  fittings  for  receiving  the  tubular 
arms  of  the  T-shaped  '4-i"-  pipes,  the  hollow  shanks  of 
which  deliver  the  air  to  the  bottom  of  the  cans.  The  other 
arm  of  the  T  is  solid  and  fits  into  a  spring  socket  which 
presses  it  tightly  against  the  air  fitting.  The  compressed-air 
pipe  can  be  quickly  removed  when  the  can  is  to  be  "pulled," 
being  afterward  restored  to  position  by  snapping  it  into 
place.  The  present  improved  T-pipes  span  the  cans  trans- 
versely, insuring  accurate  centering  of  the  down-pipes  so 
that  they  cannot  become  frozen  into  the  growing  ice  mass. 

Freezing,  of  course,  begins  around  the  outside  of  the 
cans,  and  when  it  has  progressed  to  the  point  where  only 
a  4-in.  or  5-in.  central  unfrozen  core  remains  this  water, 
containing  all  the  impurities  that  have  been  concentrated 
from  the  entire  cake  is  withdrawn  with  the  aid  of  Gould 
motor-driven  vacuum  pumps  and  its  place  filled  with  dis- 
tilled water  from  the  Swenson  three-stage  evaporator.  The 
evaporator  firebox  is  located  on  the  compressor-room  floor, 
and  a  lagged  flue  conveys  the  heat  up  to  the  evaporator 
tanks  which  are  installed  on  the  second  story.  Evaporators 
of  this  type  are  very  economical  in  the  use  of  fuel,  the 
heat  being  withdrawn  from  the  first  quantity  of  water 
evaporated  and  used  over  again  to  vaporize  the  next,  until 
in    all    three   exchanges   of   heat    are   accomplished   in    this 


manner.  I  lie  dislilled-water  make-up  recpiircd  for  ice 
manufacture  witii  Lake  Michigan  water  amounts  to  15  or 
20  per  cent  of  the  total  (piantity  of  raw  water  used.  In 
some  instances  it  is  understcjod  that  llie  distilled-waler 
requirements  have  been  as  low  as  10  per  cent,  but  in  the 
experience  of  the  Lincoln  company  tlie  larger  quantity  has 
been  required.  About  1  Ion  of  coal  is  burned  daily  in  the 
firebox  of  the  evaporator,  representing  a  consumption  of 
I  lb.  of  full  for  each  120  lb.  of  ice  manufactured.  The  dis- 
tilled uaiiT  from  the  evaporator  is  delivered  into  a  tank, 
from  wliiili  ;i  float-controlled  ;)4-lip  motor  elevates  it  to  the 
tore  cooling  tanks  from  which  the  core  spaces  arc  filled. 

A  4()o-lb.  cake  of  ice  can  be  frozen  in  twenty-four  hours 
if  necessary,  but  the  average  cycle  in  the  Lincoln  installa- 
tion is  forty-eight  to  fifty-two  hours.  After  the  cakes  and 
cores  have  been  frozen  solid,  the  cans  are  "pulled"  with  the 
aid  of  compressed-air  hoists  mounted  on  overhead  hand 
cranes  spanning  the  tank  room.  ("ompressed  air  for 
operating  these  hoists  is  supplied  by  a  motor-driven  pump 
delivering  60  11).  ])ressure  l)er  sc|uare  incii.  With  the  aid  of 
the  cranes  the  cans  are  raised  and  pushed  by  hand  to  the 
"dumps,"  where  hot  water  is  played  over  the  surface  of  the 
tanks,  melting  the  cakes  free  and  discharging  them  into 
weighted  elevators,  which  lower  the  ice  without  breaking 
to  the  storage  room  beneath,  or  for  loading  directly  on  to 
the  wagons. 

'  The  heat  which  is  removed  from  the  ice  during  process 
of  freezing  is  discharged  from  the  expanded  ammonia  into 
the  atmosphere  through  the  medium  of  an  atmospheric  con- 
denser and  cooling  tower  located  at  the  top  of  the  building. 
Twenty  stands,  each  comprising  thirty-four  2-in.  pipes,  22 
ft.  long,  compri  it  the  condensers.  Above  the  condenser  is 
the  cooling  tov/er,  where  the  circulating  water  has  its  tem- 
perature lowered  by  evaporation.  Two  15-hp  motors 
driving  centrifugal  pumps,  each  capable  of  delivering  400 
gal.  per  minute,  serve  to  circulate  the  cooling  water,  a  single 
unit  being  sufficient  during  ordinary  operation.  Close  watch 
is  given  to  both  the  wet  and  dry  bulbs  of  the  hygrometer, 
and  in  case  the  humidity  of  the  atmosphere  reaches  a 
point  beyond  which  it  is  not  economical  to  operate  the 
cooling  tower  city  water  is  used  directly  for  cooling,  being 
discharged  into  the  sewer.  The  presence  of  a  large  body  of 
water  like  Lake  Michigan  near  the  plant  serves  to  saturate 
the  air  when  the  wind  is  from  the  east,  and  thus  decreases 
the  evaporative  action  of  the  cooling  tower. 

Under  winter  operating  conditions  with  low-temperature 


Fig.    3 — Motor-Driven    Blowers   for   Air   Agitation    and    Compressor 
for   Pneumatic   Hoist. 

cooling  water,  a  ton  of  ice  has  been  made  in  the  Lincoln 
plant  at  the  expenditure  of  but  42  kw-hr.  to  43  kw-hr., 
including  the  operation  of  all  auxiliaries,  besides  the  plant 
lighting,  which  is  under  the  same  meters.  Under  summer 
operating  conditions,  with  warmer  cooling  water,  a  ton  of 
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ice  is  ordinarily   produced  at   tiic 


expenditure   of    from   58 
kw-hr.    to  60  kw-hr.     Under   the    terms   of   the  customer's 


of  each   of  the  otlur   shafts,   the   installation  being  as   foU ^ 

lows:    (Jne    150-hp    hoist;    one   40-hp   derrick;    six    electric 

contract  with  the  Commonwealth   Kdison  Company  a  load      <lrills  of  3  hp  each;  two  pumps,  one  of  15  hp  and  the  other    . 

factor  of  60  per  cent  on   the  twenty-four-hour  basis,  365      of  5  hp;  one  30-hp   ventilating   fan;  two    15-hp  excavatoi^<^ 

days   a   year,    is   assured.      Service    is   supplied    under   the      hoists;  one  20-hp  mf)tor-generator  set;  one  20-hp  concrete 

central-station's  off-peak  contract,  by  which  it  is  provided 

that  energy  shall  not  be  used  between  the  hours  of  4  p.  uk 


and    8    p.    m.    during    November,    December,    ]anuar\    and 
I'cbruars . 


ELECTRICITY  ON  CATSKILL  AQUEDUCT 

FOR  NEW  YORK  CITY  WATER  SUPPLY. 


wer 


New    York    Edison,    United    Electric    Light  &     Pow 
Company  and   Edison  Electric  Illuminating  Com- 
pany of  Brooklyn  Supply  Central-Station 
Energy  to   Contractors. 


The  New  York  City  section  of  the  Catskill  Aqueduct  lias 
been,  for  the  purpose  of  more  rapid  construction,  divided 
into  four  contracts,  known  as  contracts  No.  63,  No.  65. 
Xo.  66  and  No.  67.  These  extend  from  the  city  line  be- 
tween New  York  City  and  Yonkers,  south  to  the  borough 
of  the  Bronx,  under  the  Harlem  River,  under  Manhattan 
Island,  to  a  point  at  about  Clinton  and  South  Streets,  where 
they  cross  under  the  East  River  into  Brooklyn.  To  ac- 
complish   this    work    twenty-four    shafts    are    being    sunk. 

Contract  No.  63  is  being  carried  out  by  Messrs.  Mason 
&  Hanager,  of  Richmond,  Ky.  This  concern  is  using  a 
large  amount  of  electric  energy  furnished  by  the  New 
York  Edison  Company,  a  contract  having  been  negotiated 
with  it  for   1500  hp. 

Contract  No.  65  was  awarded  to  the  Pittsburgh  Con- 
tracting Company,  Pittsburgh,  Pa.  This  contractor  is  us- 
ing electricity  throughout    for  all    lighting  and  power  pur- 


Flg.     1 — Electric     Hoist     in     Central     Park. 


Fig.     2 — Electric      Hoist     at     Bryant      Park. 

mixer;  one  lo-hp  grout  mixer;  two  5-hp  concrete  hoists; 
one  75-hp  rock  crusher,  and  a  miscellaneous  supply  of 
about  25  hp  for  machine  tools,  etc.  With  the  exception 
of  the  large  hoist  all  apparatus  will  be  operated  by  220-volt, 
6o-cycle  motors.  The  voltage  of  the  supply  to  the  large 
hoisting  engine  will  be  2200.  One  of  the  most  interesting 
features  of  this  ccnitract  is  that  the  contractor  is  using 
electric  drills  for  all  excavation,  no  air  compressors  having 
been  installed  on  the  job.  This  is  perhaps  one  of  the  first 
instances  in  this  section  of  the  country  where  electric 
drills  alone  have  been  adopted  to  carry  on  any  large  con- 
struction work. 

The  contract  next  to  the  south  is  Xo.  66.  in  charge  of 
Messrs.  Smith,  Hauser,  Locher  &  Company.  These  con- 
tractors are  also  using  electric  energy  exclusively  to  meet 
all  of  their  requirements,  having  contracted  with  the  New 
^'ork   I'di^on  ("ompanv   for  a  supply  of  not  less  than   3000 


Fig.    3 — Compressor    at    Shaft    In     Bryant    Park. 


poses,  having  contracted  with  the  New   \'ork  Edison  Com-  .kw,   energy   l)eing   sup[)lied   at   three-phase,   25   cycles,   6600 

pany  for  the  supplv  at  shafts  No.  6  and  No.  7.     The  com-  volts.     As  three  of  the  shafts  on  this  contract  are  located 

pany  has  also  contracted  with  the  United  Electric  Light  &  in  Central  Park,  it  was  thought  advisable  to  install  a  cen- 

Power  Company  for  the  five  other  shafts  that  come  under  tral  compressor  plant,  so  at  shaft  No.  14,  the  center  of  the 

this   contract.      The    installation    at    shaft    Xo.   6   is   typical  three,    there    arc    installed    three    Sullivan    air    compressors 
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with  ;i  iMpaoily  oi  ;il)i>iil  jnoo  on.  It.  ol  Ircr  iiir  jur  iiiiiiuti' 
per  unit,  coniprt.'ssiiij.;  in  a  inissiiir  ol  u>o  11).  These  coni- 
prcs.sDfs  are  directlv  coiuucteil  lo  \\  e.stiii};lii)nse  syncliru- 
nous  motors.  Titese  motors  are  operated  at  66oo  volts. 
At  shafts  NO.  i<>,  NO.  17  and  No.  iS  one  compressor  each 
is   installeil.   tlusr   Ihiiil^   ol'   the    Iiij^ersoll-Uaiid   type   oper- 


Fig. 


ransformer     Room     in     Central     Park     Shaft. 


ated  by  Crocker-Wheeler  synchronous  motors  of  360  hp 
each.  These  motors  are  also  operated  at  high  tension.  In 
addition  to  the  compressing  plant,  the  following  equipment 
is  located  at  each  shaft:  One  35-hi)  pump;  one  3-hp  pump; 
one  20-hp  blower ;  two  General  I'^lectric  storage-battery 
mine   locomotives,   and,   one  go-hp   hoist. 

It  is  the  countractors'  intention  to  make  a  very  thorough 
trial  of  storage-battery  locomotives  for  this  class  of  con- 
tracting work,  so  that  the  difficulty  of  overhead  trolley  in 
a  tunnel  of  small  section  may  be  eliminated.  These  loco- 
motives are  equiped  with  General  \'ehicle  batteries  of 
forty-four  cells  each,  having  a  capacitv  of  about  270  amp.- 
l.ours.  with  a  normal  rate  of  discharge  of  45  amp.  Charg- 
ing posts  will  be  installed  at  the  bottom  of  each  shaft,  so 
that  the  batteries  may  be  recharged  without  bringing  them 
to  the   surface. 

Messrs.    I^olbrook,   Cabot  &   Rollins   are   the   contractors 


Fig.    5 — Compressor    Room,    Central    Park    Shaft. 

on  contract  Xo.  67.  On  this  contract  there  are  three  shafts 
in  the  borough  of  Manhattan  and  three  in  Brooklyn,  con- 
tracts having  been  signed  with  both  the  New  York  Edison 
Company  and  the  Edison  Electric  Illuminating  Company  of 
Brooklyn   for  the   respective   supplies.     A?   in   the  case  of 


liic  other  contracts,  electrical  apparatus  is  used  lor  all  llie 
plant,  the  installation  at  each  shaft  being  about  as  fol- 
lows: Two  air  compressors,  one  operated  by  a  164-hp  and 
the  other  by  a  215-hp  synchronous  motor,  current  being 
suplied  at  6600  volts,  three-phase,  25  cycles.  The  other 
machinery  will  be  one  75-hp  lioist,  two  25-hp  derricks,  tw(j 
15-hp  concrete  mixers,  one  20-hp  ventilating  fan  and  two 
20-hp  pumps.  The  derricks,  concrete  mixers  and  pumps 
will  be  operated  by  direct  current,  the  remain<ler  with  al- 
ternating current  at  230  volts  and  440  volts.  One  of  the 
novel  features  of  this  contract  is  the  extreme  depth  of 
.some  of  the  shafts,  shaft  No.  21  at  Clinton  and  South 
Streets,  borough  of  Manhattan,  being  about  710  ft.  below 
the  level  of  the  street.  It  is  probable  that  the  electrical 
apparatus  will  be  increased,  for  as  some  15-deg.  gradeN 
are  encountered  in  certain  parts  of  the  tunnel,  electric 
hauling  engines  will  have  to  be  installed.  In  addition  to 
this,  where  the  grade  is  not  excessive,  it  is  probable  that 
storage-battery  locomotives  will  be  used.  On  contracts 
No.  63  and  No.  66  the  shafts  have  been  completed  and  the 
headings  turned.  On  contract  No.  65  the  shafts  have 
very  nearly  reached  their  maximum  depth,  while  on  con- 
tract No.  67,  as  it  has  been  necessary  to  sink  down  to  rock 
with  caissons,  this  work  has  of  necessity  progressed  much 
more  slowly.  Rock  has  been  reached,  however,  on  each  of 
these   last  named  shafts  and   the   air  taken  ofif. 


MOTOR  SERVICE  IMPROVEMENTS  IN  BOX- 
MAKING  PLANT. 

Recent  applications  ul  the  individual  motor  drive  dis- 
plav  a  decided  tendency  on  the  part  of  designers  to  employ 
mountings  capable  of  bringing  the  electrical  equipment 
well  within  the  projected  area  of  the  machine,  and  to 
utilize  chain,  belt  or  gearing  connections  planned  to  re- 
duce the  friction  of  the  driving  mechanism  to  the  mini- 
mum. The  following  photographs  taken  in  the  box-making 
plant  of  the  New  England  Box  Company,  of  Ashuelot, 
N.  H.,  illustrate  these  points.  About  thirty  motors,  all 
of  the  three-phase,  220-volt  induction  type,  are  in  service, 
the  individual  drive  being  standardized  throughout  the 
factory.  The  motors  were  supplied  by  the  American  Ro- 
tary Valve  Company  and  are  of  the  "Jenney"  design.     Fig. 


Fig.    1 — Motor- Driven    Sand- Papering    Wheels. 

2  illustrates  a  row  of  45-in.  circular  resaws  and  a  similar 
smaller  saw  direct-driven  by  7>4-hp  to  lo-hp  motors  with 
vertical  shafts.  In  this  plant  the  electric  drive  was  se- 
lected chiefly  on  the  score  of  its  great  economy  in  main- 
tenance and  its  service  reliability.     The  fuel  burned  by  the 
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company  costs  little,  being  substantially  a  by-product,  but 
with  the  ordinary  mechanical  drive  the  cost  of  maintenance 
and  interruptions  was  found  to  be  prohibitive.  In  the  in- 
stallation of  resaws  each  motor  is  mounted  inside  the  ma- 
chine housing  and  supported  by  brackets  attached  to  the 
frame,  extension  bearings  taking  the  centering  heads  being 


wliicli  tlie  main  machine  shaft  is  driven.  An  idler  is  pro- 
vided on  the  slack  side  of  the  belt  to  facilitate  adjustment 
of  the  drive.  l-"ig.  4  shows  at  the  left  a  matching  machine 
and  in  the  center  a  trimming  machine,  three  motors  being 
re(|uired  in  their  operation.  A  15-hp  motor  drives  the 
spindles  and  saws  at  both  ends  of  the  former,  and  a  lo-hp 


Fig.  2 — Motor- Driven   Circular   Resaws. 

provided  at  the  top  and  bottom,  so  that  the  bearings  are 
bolted  to  the  machine  frame,  saving  space  and  insuring 
solidity  of  support.  Each  motor  is  equipped  with  a  step- 
socket  bearing  at  the  lower  end  and  a  guide  bearing  at  the 
upper  end  of  the  shaft.  The  resaws  are  run  at  1140  r.p.m., 
the  motor  speed,  and  the  sawdust  is  exhausted  from  the 
machines  through  pipes  leading  to  a  trunk-line  collector 
feeding  the  boilers.  The  illustration  also  shows  a  saw 
guard  turned  out  of  normal  position. 

Fig.  3  illustrates  a  box-nailing  niaciiine  driven  through 
a  combination  of  gearing  and  belting  l)y  a  2-hp  motor. 
The  arratigement  of  driving  was  made  in  the  interests  of 


Fig. 


-Motor- Driven     Matching     and     Trimming     Machine 


motor,  not  shown  in  the  photograph,  drives  spindles  and 
feed  at  the  opposite  end.  The  trimming  machine  is  driven 
by  a  lo-hp  motor  equipped  with  a  shaft  coupled  to  an  ex- 
tension pulley  shaft  from  which  the  machine  is  driven  by 
suitable  I)elts.  The  use  of  the  extension  shaft  eliminates 
the  need  of  a  countershaft  on  the  trimming  machine  and 
reduces  the  friction  of  the  drive  as  well  as  simplifying 
the  construction.  Fu.ses  and  a  compensator  switch  for 
starting  are  mounted  in  a  box  above  the  floor  level  and 
near  the  driven  machinery. 

The   flexibility  of  the  niulcjr  drive   is   illustrated   in    Fig. 
5,   which    shows   a   swing  saw   designed    for  overhead   sus- 


^1 

I 

Fig. 


-Motor- Driven    Swi.ig    Saw. 


Fig.    3 — Motor-Driven    Box-Nailing    Machine. 

moderate  first  cost,  the  motor  being  a  comparatively  high- 
speed machine,  running  at   1700  r.p.m.,  while  the  nailer  is 
a   slow-running   equipment.      The    reduction    is    secured   by 
a  pinion  and  back-gear  installation,  the  gear  being  mounted      carried    at    the   bottom    of   a    frame    hung    from    horizontal 
on   a   horizontal    shaft    carrviui.'    a    pulley    at    its   end    from       bearings    attached    to    a    head- frame    suspended    from    the 


.  pension,  a  5-hp  motor  being  provided.  A  (lu])licate  motor- 
driven  e(iuipment  is  shown  at  the  rear,  the  saws  being 
15    in.    in    diameter    in    each   case.      The    saw    bearings   are 
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motor,  till-  liitliT  liciii^  l)oltiil  to  ilu-  ciiliiij;.  The  .nraii^c- 
im-iit  eliminates  the  use  of  tight  and  loose  pulleys  and 
countershafts  and  is  compact  and  convcnicnl  in  its  oper- 
ation. l*"ijj.  5  illustrates  a  corner-smoothing  machine  con- 
sisting of  two  sandpapering  wheels  and  a  vhp  motor 
moimted  on  a  connnon  pedestal  and  shaft,  the  leading-in 
wires  heiiig  carried  to  the  motor  inside  the  pedestal.  I'he 
arranj^ement  reduces  the  lumiher  of  bearings  required  to 
the  mininuini  and  avoiils  the  use  of  all  countershafting  and 
belting.  It  rei)resents  practically  the  extreme  of  simplicity, 
the  motor  being  of  the  scpiirrel-cage  type  and  operating  at 
constant  speed.  All  tlic  motors  shown  are  of  the  constant- 
speed  type,  with  sqnirrcl-cage  rotors,  and  in  their  attach- 
ment to  the  various  tools  illustrate  the  benefits  of  the  di- 
rect drive  as  the  most  flexible  and  economical  source  of 
motive  power 

ELECTRICITY   DEVELOPING  THE  COLORADO 
MINING  FIELD. 


Electric  power  is  rapidly  coming  to  the  front  as  one  of 
the  vital  necessities  of  industry  in  Colorado.  A  recent  in- 
vestigation of  the  more  important  plants  in  operation 
showed  that  the  principal  central-station  and  wholesale- 
distributing  companies  now  have  available  a  generating 
capacity  of  almost  100,000  kw.  Forty  per  cent  of  this  serv- 
ice is  furnished  by  hydroelectric  stations  and  the  balance 
by  steam  plants.  It  is  estimated  that  an  additional  gen- 
erating capacity  of  about  97,000  kw  is  now  in  the  service 
of  private  owners,  and  close  observers  of  the  tendencies  of 
electrical  development  in  the  State  predict  that  in  a  year 
or  two  a  larger  portion  of  the  energy  will  be  produced  in 
hydroelectric  stations  than  in  steam  plants. 

About  twenty  hydroelectric  systems  of  considerable  size 
are  now  in  service,  ranging  in  generating  capacity  from 
20,000  kw  downward,  some  of  the  principal  companies  be- 
ing as  follows:  Central  Colorado  Power  Company,  20,000 
kw;  Telluride  Power  Company.  4800  kw;  San  Juan  Power 
&  Light  Company,  4500  kw  ;  Pike's  Peak  Hydroelectric  Com- 
pany (part  of  Colorado  Springs  system),  2250  kw ;  Pueblo 
Suburban  Traction  &  Lighting  Company,  Victor,  1600  kw ; 
Revenue  Tunnel  &  Mining  Company,  Ouray,  iioo  kw ; 
Salida  and  Dillon  companies,  2000  kw.  The  principal 
steam-driven  plants  include  the  Denver  Gas  &'  Electric 
Company,  '14,750  kw ;  Denver  City  Tramway  Company, 
9500  kw;  Northern  Colorado  Power  Company,  6000  kw ; 
Colorado  Springs  system.  5250  kw;  Pueblo  local  system, 
41 10  kw;  Canon  City  system,  4600  kw,  and  Trinidad  system, 
4600  kw.  In  addition  to  the  foregoing  installations  are 
several  large  plants  owned  and  operated  by  the  American 
Smelting  &  Refining  Company,  Colorado  Fuel  &  Iron  Com- 
pany, Victor  American  Fuel  Company,  Colorado  and 
United  States  Portland  Cement  companies,  Colorado  Yule 
Marble  Company,  and  many  smaller  organizations. 

With  few  exceptions  the  service  of  most  of  the  above 
organizations  is  in  considerable  part  utilized  by  the  mining 
or  closely  related  industries.  Outside  the  cities  and  agri- 
cultural districts  of  northern  Colorado  nearly  every  large 
power  company  sells  a  substantial  output  to  mines  or  reduc- 
tion works  and  the  benefits  of  electricity  in  giving  new  life 
to  the  mining  industry  are  being  recognized  in  official 
circles.  The  biennial  report  of  the  Colorado  Commissioner 
of  Mines  for  the  years  1909-10  bears  eloquent  testimony 
to  the  economic  advantages  of  electric  power  service.  Com- 
missioner T.  J.  Dalzell,  touching  upon  the  recent  develop- 
ment of  large  power  systems  in  the  State,  says:  "Of  rates 
charged  by  these .  companies  for  the  operation  nf  mine 
hoists  and  equipment,  mills,  reduction  works  and  dredges, 
nothing  can  be  said  but  praise.  The  charges  are  adjusted 
to  figures  which  range  around  from  one-half  to  three- 
fifths  the  former  costs  for  coal.  Besides  this,  service  is 
afforded  at  places  that  were  heretofore  out   of  the  reach 


of  coal  and  the  busmess  ol  nunnig  and  lessened  costs  in 
mining  have  been  materially  advanced."  Touching  upon 
the  work  of  the  Colorado  Flectric  Power  Company,  of 
Cation  City,  Mr.  Dalzell  says: 

"It  was  established  primarily  to  furnish  power  for  the 
Cripple  Creek  Mining  District  and  proved  inuuediatcly  to 
be  a  great  boon  to  mining  operations  in  that  district.  Pre- 
viously the  mines  were  subject  to  a  charge  of  $5  per  ton 
for  coal  to  generate  steam  power,  and  the  coming  of  elec- 
trical power  not  only  materially  reduced  this  feature  of 
mining  costs,  but  gave  the  camp  an  unfailing  power  supply. 
It  further  aided  the  smaller  operators  and  lessees  who 
would  not  otherwise  have  been  able  to  conduct  mining 
operations.  Later  its  power  has  been  used  by  the  cities 
adjacent  and  by  the  Colorado  Fuel  &  Iron  Company  in  its 
coal  mines  throughout  h'remont  County.  This  great  busi- 
ness and  aid  to  mining  has  sure  fields  of  development  in 
the  southerly  and  southwesterly  mining  sections  of  the 
State.  The  Trout  Lake  plant  and  the  Telluride  Power 
Company  have  already  done  a  great  deal,  but  still  cheap- 
ened power  for  mine  and  mill  operation  is  certain  to  come 
to  the  San  Juan  country  from  further  harnessing  of  the 
mountain  streams  everywhere  falling  out  of  the  high  sec- 
tions. The  high  mountains  are  here;  reservoir  sites 
abound ;  the  great  rivers  that  constitute  tributaries  to  some 
of  our  country's  largest  and  most  majestic  streams  have 
their  origins  in  the  Continental  Divide,  and  it  is  certain 
that  hydroelectric  power  is  sure  to  play  a  very  large  part 
in  the  mining  industry  of  this,  the  foremost  mining  state 
of  the  Union." 

Further  testimony  of  the  value  of  electric  power  comes 
from  the  Boulder  County  Metal  Mining  Association,  which 
says  in  part:  "The  company's  rates  (referring  to  the 
Central  Colorado  Power  Company)  are  adjusted  to  be  fair 
to  all  consumers  and  to  encourage  its  consumers  to  so  ar- 
range the  operations  of  their  machinery  as  to  give  the  com- 
pany a  load  wherein  the  maximum  power  requirement  ap- 
proximates as  nearly  as  possible  the  average  power  demand, 
thus  permitting  the  company  to  sell  its  current  at  the  lowest 
possible  unit  cost.  In  the  mining  industry  the  machinery 
for  getting  out  the  ore,  extracting  and  reducing  it  to  a 
marketable  product  must  necessarily  be  located  at  the  mine, 
as  the  ore  bodies  cannot  be  moved  to  the  source  of  power 
supply.  One  of  Boulder  County's  problems  iri  the  past  has 
been  to  get  fuel  to  its  mines,  the  transportation  of  fuel  over 
mountain  roads  always  being  a  serious  matter.  It  is  a  com- 
paratively simple  matter  to  run  an  electric  circuit  any- 
where." 

Another  discussion  of  the  power  development  of  the 
State  calls  attention  to  the  fact  that  electricity  is  taking 
the  place  of  steam  in  the  big  mines  of  Colorado  and  that 
without  it  many  mines  that  are  now  working  at  a  profit  in 
Lake,  Teller,  Boulder,  Gilpin  and  Summit  counties  would 
be  idle.  All  over  the  State  the  new  power  has  come  to 
mean  new  life  to  the  miner.  All  over  the  mining  regions 
electricity  is  employed  to  drill  the  powder  holes,  hoist  the 
ore  to  the  surface,  haul  the  product  to  the  point  of  ship- 
ment, pump  the  properties  dry.  ventilate  both  coal  and  metal 
mines  and  perform  miscellaneous  service  in  the  industry, 
from  the  gold,  silver  or  zinc-bearing  seam  to  the  mill. 
Without  regret  the  miner  sees  the  wheezy  boilers,  loose- 
jointed,  leaky  steam  pipe  and  balky  fire  boxes  go  their  way 
into  the  junk  pile  and  become  superseded  by  the  electric 
motor.  Colorado  is  full  of  coal  that  can  be  bought  at  a 
reasonable  price  in  most  parts  of  the  State,  but  for  many 
years  there  was  no  crying  demand  for  cheaper  power  be- 
cause mining  was  not  reduced  to  the  exact  science  it  is 
to-day  and  economy  occupied  a  small  place  in  the  minds 
of  operators.  The  high-grade  ore  was  taken  out  and  treated 
at  a  large  profit  without  regard  to  the  cost  of  production. 
The  subsidence  of  high-grade  ore  has  necessitated  tlie  adop- 
tion of  the  most  efficient  methods,  and  here  electric  power 
is  stepping  in  to  save  the  dav  in  co-operation  with  cyanide 
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and  clilorination  mills  capable  of  extracting  a  profit  even 
from  tailings.  Since  the  advent  of  electric-power  service 
the  miner  has  suddenly  discovered  that  where  he  had  been 
paying  from  $5  to  $12  per  ton  for  coal  he  could  get  the 
same  amount  of  electric  energy  at  a  reduced  i  '  ^.f  25 
per  cent  to  80  per  cent. 

Both  direct  and  alternating-current  services  arc  util- 
ized in  the  mines  of  the  State,  but  the  latter  predomi- 
nates. In  many  cases,  if  the  distance  of  transmission  ex- 
ceeds 2000  ft.,  three-phase  service  is  employed.  Direct- 
current  service  is  more  common  in  the  coal  mines.  Of 
twenty-three  important  mines  recently  examined  twenty- 
two  purchase  energy  at  voltages  varying  from  500  to  24,- 
000.  Power  is  purchased  in  practically  all  the  large  mining 
districts.  The  use  of  flywheels  is  receiving  consideration 
in  connection  with  the  reduction  of  fluctuations.  The  aver- 
age power-factor  of  about  twenty-five  installations  covered 
was  80  per  cent,  induction  motors  being  the  most  common 
equipment  for  machine  driving.  The  load  factors  of  the 
machinery  frequently  run  as  high  as  90  per  cent.  The  nine 
plants  provide  a  desirable  load  for  the  power  company  on 
account  of  the  relatively  large  amount  of  power  required 
for  each  unit.  Hoists  require  from  3  hp  to  400  hp  each  as 
a  rule,  and  a  singe  large  mine  may  require  up  to  400  hp  in 
pumps,  500  hp  in  air-compressor  equipment  and  up  to  100  hp 
batteries  in  haulage  locomotives.  In  one  or  two  instances 
storage  batteries  arc  used  in  connection  with  direct-current 
hoists  to  reduce  the  fluctuations.  In  general  the  size  of 
motors  on  mining  locomotives  varies  from  5  hp  to  15  hp 
each,  many  locomotive  units  being  rated  at  from  20  hp  to 
30  hp.  A  majority  of  mine  superintendents  interviewed 
concurred  in  the  opinion  that  it  is  safe  to  carry  2300-volt 
service  down  a  wet  shaft  if  the  best  types  of  lead-covered, 
rubber-insulated  cable  are  employed. 


the  rotor  resistance  is  run  unbalanced.  Cutler-Hammer 
cylindrical  type  controllers  are  installed,  and  all  wiring 
in  connection  with  the  individual  drives  is  in  iron  conduit. 
The  rheostats  are  protected  by  wire  screens  against  paper 
scraps  and  other  loose  material,  and  are  in  most  cases 
mounted    on    the    inside    of    the    machine    frames    near    tlic 


VARIABLE-SPEED  INDUCTION  MOTORS  IN  PRINT- 
ING PLANT. 


.\  variable-speed,  three-phase,  induction,  motor-driven 
printing  installation  has  lately  been  placed  in  service  on  the 
system  of  the  Boston  Edison  company  at  the  plant  of  tlie 
Norwood  Press,  at  Norwood,  Mass.  Over  one  hundred 
220-volt    Icnnev    motors   arc   now   in    service,    all    being   in- 


Pjg_   2 — Press   Driven   by  5-hp  Variable-Speed    Induction    Motor. 

floor.  The  motor  drives  in  the  plant  illustrate  a  variety 
of  mechanical  applications,  the  location  of  the  motor  in 
each  case  being  such  as  to  permit  sweeping  under  the 
machine  and  the  passage  of  employees  through  the  inter- 
machine  aisles.  Under  the  former  conditions  of  driving  in 
the  plant  the  aisles  were  so  badly  obstructed  that  it  was 
frequently  impossible  to  pass  between  machines,  and  the 
maintenance  of  good  floor  conditions  was  out  of  the  ques- 
tion. 

Three  typical  drives  are  illustrated  herewith,  an  idler 
being  provided  in  each  instance  on  the  slack  side  of  the 
belt.  The  motors  are  rated  at  4  hp,  5  hp  and  jYz  hp,  and 
are  respectively  mounted  on  the  inside  of  the  press  frame, 
beneath  the  operating  platform,  and  at  the  end  of  the 
frame.  In  the  case  of  the  inside  drive  the  motor  is  almost 
entirely  out  of  the  way.  while  with  the  end  suspension  of 
the   motor    from    a    bracket    first-class   floor   conditions   are 


Fig.    1 — Press    Driven    by    4-hp    Variable-Speed     Induction 
Motor. 

dividnally  connected  to  the  machines  by  short  belt  drives 
or  gearing  The  speed  control  is  effected  by  the  use  of 
resistance  grids  in  circuit  with  the  rotors,  a  special  feature 
being  the  arrangement  of  the  controllers  to  cut  in  and  out 
resistance  evenly  on  each  phase,  thus  preserving  the  ef- 
ficiencv  of  the  motor  at  a  higher  level  than  in  cases  where 


Fig.  3 — Press  Driven  by  7i2-^>P  Variable-Speed  Jenney  Induction 
Motor. 

combined  with  the  uiaxinunn  accessibility.  Six  speed 
changes  are  usually  installed,  the  range  in  the  cases  of  the 
4-hp  and  5-hp  motors  being  from  noo  r.p.m.  to  500  r.p.m. 
In  the  Norwood  plant  the  cost  of  energy  is  about  one- 
third  the  total  which  the  company  sustained  before  the 
individual   motor  drive   was   installed. 
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MOTOK-DKIVEN    BAGGAGE-TRUCK    SERVICE    AT 
BOSTON  TERMINAL. 

Uiic  oi  till-  latoi.1  aiiil  most  cfiiciciil  al)lllicalulIl^  (;t  ilic 
motor  drive  is  in  tlie  operation  of  baggage  trucks  at  rail- 
way terminal  and  way  stations  wlierc  tlic  volume  of  trallic 
is  so  large  tliat  tlio  employees  are  constantly  hard  pressed 
to  handle  tlie  work.  I\lectricity  is  entering  this  field  with 
great  suecess,  and  remarkable  economies  in  time  and  labor 
have  resulted  from  the  i)ioueer  installations  which  have 
Iteen  made  within  tiie  past  few  months.  A  representative 
e(|uipinent  in  use  at  the  South  Station,  Uoston,  is  illustrated 
herewith,  the  apparatus  consisting  of  a  steel  framed  chassis 
carrying  a  battery  box,  ct)ntroller  switches,  motor  and 
running  gear,  with  platform  for  the  carriage  of  trunks, 
sample  cases,  mailbags,  newspapers  and  other  merchandise 
The  Boston  truck,  which  was  built  by  the  .Automatic  Trans- 
portation Company,  of  BulTalo,  .\.  ^  ..  is  mounted  upon 
four  i6-in.  solid  ruliber-tired  wheels  having  a  wheelbase 
of  52  in.  and  a  tire  width  of  from  2^/2  in.  to  3^  in.,  the 
former  being  used  on  the  i)ilot  wheels,  or  the  pair  by  which 
the  truck  is  steered,  and  tlie  latter  on  the  other  pair,  which 
is   connected    with    the   motor   drive. 

The  truck  is  equipped  with  twenty-four  "GWBH"  Na- 
tional cells  of  112  anip-hr.  capacity  and  a  50-volt  motor 
normally  rated  at  2^  hp  but  capable  of  delivering  73/2  hp 
during  acceleration.  Chain  drive  is  employed,  each  of 
the  driving  wdieels  being  connected  to  an  independent  pin- 
ion geared  to  the  motor  shaft.  The  truck  is  equipped  with 
a  combination  pedal  and  band  brake  with  auxiliary  contact 
switch,  by  means  of  which  it  cannot  be  started  unless  the 
operator's  foot  is  on  the  appropriate  lever,  and  in  case 
the  operator's  foot  is  removed  the  contact  is  instantly 
broken  and  the  brake  applied  by  a  spring,  so  that  the  truck 
comes  to  a  standstill  within  the  shortest  possible  distance 
and  time.  This  is  a  vital  factor  in  terminal  operation, 
where  trunks  and  mail  must  be  handled  rapidly  over  plat- 
forms frequently  crowded  by  passengers.  The  truck  used 
in  the  Boston  service  has  an  over-all  length  of  10  ft.  3  in., 
with  end  gate  up,  and  a  loading  space  of  3  ft.  6  in.  x  7  ft. 
I  in.  The  platform  is  carried  20  in.  above  the  floor,  ordi- 
nary hand  trucks  having  platforms  raised  from  28  in.  to 
36  in.  above  the  floor.  The  operator  can  drop  the  end  gate 
of  the  truck  in  three  seconds,  thereby  increasing  the  length 
of  the  loading  space  to  10  ft.  2  in.  .A.  steering  lever  is  pro- 
vided at  each  end  of  the  truck,  and  also  a  controller  lever, 
giving  five  speeds  forward  and  five  in  the  reverse  direc- 
tion. The  controller  is  of  the  drum  type,  and  is  carried 
inside  the  chassis   frame  near  the  battery  box.     The  max- 


Fig.    1 — Old-style    Baggage    Truck. 

imum  speed  is  10  miles  per  hour  empty  and  8  miles  per 
hour  loaded,  the  weight  of  the  truck  alone  being  about 
2000  lb.  and  its  capacity  about  4000  lb. 

The  operating  efficiency  of  the  truck  is  indicated  by  the 
speed  with  which  it  handles  the  work  in  comparison  with 
the  older  hand  service.     It  easily  does  the  work  of  three 


inur-wheeled,  man-handled  baggage  trucks.  With  the  lat- 
ter two  men  are  usually  rcfpiired  per  truck,  while  with  the 
electric  truck  one  man  only  is  recpiircd  in  the  majority  of 
ca.ses,  the  second  man  or  jKjrter  remaining  on  the  train 
platform  and  assisting  in  loading  and  unloading  without 
pushing   the   truck.      The    truck    can    be   turncfl   completely 


Fig.   2 — Motor-Operated    Baggage   Truck. 

around  within  practically  its  own  length.  The  battery  is 
charged  during  the  night  from  the  station  generating  plant, 
and  the  truck  averages  about  25  miles  per  day.  With 
a  skilled  operator  it  can  be  used  in  loading  belated  mail- 
sacks  into  a  train  after  the  latter  has  begun  to  move, 
keeping  up  the  work  until  a  speed  of  5  or  6  miles  per 
hour  has  been  reached,  while  with  the  hand-operated  truck 
it  is  impracticable  to  load  sacks  for  more  than  two  car- 
lengths  after  the  train  starts.  Another  important  point 
is  the  reduction  in  fatigue,  which  leaves  the  operator  much 
fresher  for  work  at  the  end  of  the  run  than  with  the  old 
hand-pushing  methods.  One  man  has  frequently  done  in 
nine  minutes  what  would  take  two  men  eighteen  minutes 
with  the  hand  truck.  In  a  recent  performance  the  truck 
left  the  inward  baggage-room  at  the  South  Station  at  9.57 
a.  m.  with  a  load  of  trunks  for  the  Bay  State  Limited, 
which  was  due  to  leave  at  10  a.  m.  on  a  track  about  a 
quarter  of  a  mile  distant.  The  truck  reached  the  baggage- 
car  of  the  train  at  9.581^,  and  made  another  delivery  on  a 
distant  track,  reaching  the  baggage-room  again  after  a 
total  absence  of  6  minutes.  In  regular  loading  of  the 
Sunday  edition  of  a  Boston  daily  two  men  handled  a  load 
with  the  electric  truck  in  one  hour  that  formerly  required 
the  services  of  five  men  and  two  hand  trucks  for  two  hours. 


Fig.   3 — Motor-Operated    Baggage   Truck. 

Thirty-five  pieces  of  baggage  have  been  handled  on  a 
single  trip,  and  on  other  single  trips  no  sacks  of  mail  have 
been  carried.  The  result  of  the  truck's  service  has  been 
a  noticeable  reduction  in  the  congestion  of  the  baggage- 
room,  and  it  is  probable  that  this  method  of  handling  the 
work  will  be  much  extended. 
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HANDLING    MATERIAL  ECONOMICALLY  IN  A 
MARBLE  PLANT. 

In  the  production  of  heavy  n,aterial  for  industrial  service 

he    niiportance    of    economical    handhng    is    often    a    con- 

tro  hng   factor   in   the  success  of   the   enterpris        This   is 

orton  "'sw7r,";    "^-^  "^"^  "^^^«^"'  -  '^e  fabrication 
of  stone.     Skdled  labor  ,s  an  important  feature  in  the  work 


Fig.    1— Electrically   Operated    Derricks. 

of  the  marble  or  granite  mill,  and  the  need  of  losing  the 
mmimum  tniie  in  setting  up  work  is  insistent.  The  three 
accompanymg  photographs  illustrate  the  efficiency  with 
which  stone  is  handled  from  the  quarry  through  the'mill  to 
the  railroad  at  the  plant  of  the  Colorado  Yale  Marble  Com- 
pany, of  Marble,  Col.  Electricity  is  used  throughout  the 
plant  for  transportation,  hoisting  and  general  tool  service 
including  the  driving  of  air  compressors. 

Fig.  I  shows  the  method  of  handling  the  marble  by  der- 
ricks and  cableways  at  the  quarry.    The  steel  derrick  shown 


F''9.   2 — Electric    Locomotives. 

has  a  lifting  capacity  of  50  tons  and  is  driven  bv  a  125-hp 
induction  motor.  It  has  a  90-ft.  boom  and  is  located  near 
the  cableway  leading  to  the  valley  2000  ft.  below,  where 
an  electric  railway  owned  by  the  company  connects  with 
the  null.  The  cableway  has  a  haulage  capacity  of  25  tons 
and  is  driven  by  a.  125-hp  motor.     Fig.  i  shows  the  con- 
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tinuation  of  the  process  of  economical  handling  by  the  elec- 
tric railway.  Use  is  made  of  two  electric  locomotives 
capable  of  hauling  22  tons  up  a  13  per  cent  grade.  Gravity 
IS  utilized  to  a  large  extent  in  shipping  the  marble  to  the 
■nill,  the  return  trip  being  frequently  turned  to  account  i» 
the  shipment  of  tools  and  supplies  to  the  quarry 

iMg.  3  shows  the  crane  facilities  in  the  yard  at  Marble 
the  principal  features  being  a  runway  1580  ft.  long  parallel 
to  the  receiving  and  shipping  tracks,  a  12.5-ton  crane  and 
a  25-ton  crane  on  the  same  runway  to  facilitate  work  at 
both  ends  of  the  yard  simultaneously  and  the  opportunity 
to  tran.sfer  material  and  products  either  through  or  past 
the  mill  to  the  private  steam  railroad  of  the  company 
which  connects  with  the  main  lines  of  the  State  at  Car- 
bondale.     A  block  of  marble  can  be  taken  from  the  quarry 


Fig.     3— Electrically     Operated     Traveling     Crane. 

and  placed  in  the  shop  4  miles  distant  in  45  minutes,  com- 
pared with  several  days  in  foreign  plants  less  favorably 
equipped.  -^-.o-uiy 


LUMBERING    WITH  ELECTRIC    MOTORS   IN   THE 
NORTHWEST. 

A  novel  application  of  the  electric  motor  which  promises 
to  create  a  new  industrial  load  in  the  great  lumber'countrv 
o    Washington  and  Oregon,  as  well  as  to  revolutionize  fel7 
n.g  and  transportation  costs  in  that  section,  is  the  use  of 
.notor-driven   winding  engines   for  "snaking"  the   bigles 
roni  the  places  where  they  are  cut  out  to  the  water'!  edge 
for  floating  down  to  the  mills.     One  of  these  electric  log- 
ging machines  IS  already  in  use  4n  the  Coos  Bay  countfy 
■'"<i   I  as  demonstrated   the   economies   which   it   can    effect 
ove:     he  isolated  steam  engines  now  in  use.     Kxperii  ent 
are  a  .so  being  made  in  the  lumber  fields  with  motor-dr ive 
ree-felhng   machines,    using    rapidly   moving   wires    which 
I>y  friction  burn  kerfs  through  the  tree  trunk. 

with  fh^n  '"''  :^^^'-''»"^P"'-fi"g  the  logs  out   from  the  field 
th  the  present  steam-power  units  is  as  follows:    Thrpug 

••ro"d"^•s  ct  ■■'''";■"  ^^'■■^'^  ^'"  ^^"'"^  -  ^«  be  Ze 
a     road     is  cleared   and   smoothed   to  serve   as   a   central 

"affic  artery  for  moving  the  logs  to  the  water-.s  ed^e  of  the 

•;•"•      Along    this    road    are    located    the    vario  ^logg  ne 

radius   of   half  a   mile,   deliver  ng   its   loes   intn   th^   r^.  i 
where  the  "road"'  engine  at  the  w!ter  s  eZe  ly  null  Z 
Torn  a  distance  of  VA   miles.     As   ma^y  a     fiVe  "      , d! 

=.rra:e-r;gg:s^:^^^^^^ 

'"gh  as  15  miles  per  hour.  ^  ^ 

The   electric   logging   machine   illustrated   makes   use    of 
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a  i()5  li|),  44()-voIt  mill  type  motor,  the  maximum  dcmaiuLs  iiu.s.sioii  iiiu-  tiiroiij;!!  tlic  field  between  camps,  tapping  off 
on  wliicli  reach  175  kw  in  service,  liie  motor  is  arranged  I  rum  this  line  and  reducing  down  to  440  volts  at  a  single 
to  drive  through  gears  either  of  two  reels.  The  larger  reel  step.  .A  generating  station  is  to  be  built  near  one  of  the 
oarrie>^  the  i)4-'"-  niain  steel  cable  used  for  haiding  the  lumber  mills,  using  as  fuel  the  refuse  from  the  saws. 
log>.      The  smaller  reel  is  provided  for  liie  j^-in.  steel  "i)ay-      About  200  cords  of  this  refuse  are  now  burnetl  daily  in  the 

so-called  consumers  at  one  mill  to  get  rid  (jf  it.  The  Oregon 
I'ower  Company,  one  of  the  Byllesby  interests,  is  active  in 
promoting  the  use  of  electric  motors  in  hnnbering  as  ab(jve 
(U'scriijed. 


Fig.    1 — Electric    Logging    IVlachine. 

ing-out"  cable  used  to  run  hack  the  larger  line  after  each 
load  has  been  pulled  in.  In  coming  up  to  a  new  position 
with  the  machine,  this  small  cable  is  first  run  out  to  the 
end  of  the  future  haul,  passed  through  an  anchored  pulley 
block  and  returned  to  the  machine  to  be  attached  to  the 
main  cable,  which  is  then  paid  out  in  this  way.  The  two 
cables  thus  form  an  endless  belt,  only  one  member  of  which 
is  used,  however,  for  tractive  purposes. 

The  new  electric  machine,  complete  with  its  skids,  weighs 
only  22  tons,  whereas  the  steam-gear  apparatus  weigh  32 
tons  each.  This  difference  in  weight  is  of  importance  when 
the  machines  are  to  be  moved  about  through  the  field,  as 
is  necessary  at  intervals  of  about  one  month.  The  electric 
machine  is  able  to  drag  itself  from  place  to  place  and  up 
steep  inclines  by  winding  up  on  its  cable  the  other  end  of 
which  is  anchored.  Only  one  man  is  required  to  operate 
the  electric  lo'gging  engine.     The  steam  gear,  on  the  other 


Fig.   2 — Electric    Logging    Machine. 

hand,  employs  an  engineer,  a  fireman  and  two  men  to  split 
wood.  Thus  electric  power  will  mean  the  saving  of  about 
$5000  a  year  labor  for  each  engine,  and  this  saving  in  the 
case  of  one  logging  concern  alone  will  amount  to  $150,000 
a  year. 

A  pressure  of  440  volts  is  used  at  the  motors.     To  serve 
the  logging  camps  it  is  planned  to  build  a  ii,ooo-volt  trans- 


TESTS  OF  PORTABLE  VACUUM  CLEANERS. 


By  C.  a.  Pierce. 

WIIILIC  corresponding  with  a  number  of  different 
manufacturers  of  vacuum  cleaners  and  their  agents 
the  writer  was  surprised  at  the  small  amount  of 
information  available.  Later,  having  occasion  to  test  sev- 
eral cleaners  for  a  purchaser,  some  data,  including  the  fol- 
lowing, were  collected.  Ten  portable  vacuum  cleaners  of 
several  different  designs  were  included  in  the  tests,  which 
are  not  exhaustive  since  the  main  object  was  to  find  which 
would  do  the  most  rapid  and  thorough  cleaning. 

The  orthodox  method  of  testing  cleaners,  especially  in 
competitive  tests,  has  been  to  place  upon  or  under  a  rug, 
divided  into  plots  by  chalk  lines  or  otherwise,  some  dirt, 
fiour  or  other  substance  and  to  find  how  much  of  the  sub- 
stance could  be  taken  up  in  a  given  time  by  the  different 
vacuum  cleaners.  There  are  many  excellent  points  that 
can  be  mentioned  about-  these  tests,  not  the  least  of  which 
is  the  demonstration  that  good  vacuum  cleaners  will  really 
clean,  hut  in  a  competitive  test,  especially  if  the  cleaners  are 
at  all  in  the  same  class,  the  results  must  necessarily  depend 
a  good  deal  upon  the  skill  and  shrewdness  of  the  competing 
operators,  who  are  always  agents  for  the  cleaners  which 
they  operate. 

In  the  following  tests  a  number  of  nozzles  were  made 
with  holes  of  different  diameters.  These  nozzles  fitted  into 
one  end  of  a  cylindrical  chamber  and  the  hose  connecting 
to  the  vacuum  cleaner  was  fitted  into  the  other  end.  Water 
and  mercury  manometer  tubes  were  fitted  to  the  cylindrical 
chamber  to  measure  the  vacuum.  Tests  showed  that  no 
error  of  practical  importance  was  introduced  due  to  the 
way  the  vacuum  gages  were  connected  to  the  chamber  ex- 
cept in  the  cases  where  the  vacuum  was  equal  to  only  i  in. 
or  2  in.  on  the  water  gage.  The  displacement  measure- 
ments were  made  by  drawing  the  air  taken  by  the  cleaner 
through  a  velocity  meter  set  so  that  it  just  filled  the  cross- 
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Fig.    1 — Vacuum    Cleaner  with    Diapiiragm    Pump. 


section  of  a  heating  chamber  which  could  be  connected  to 
the  pressure  chamber  described  above.  The  meter  was 
calibrated  in  position  by  warming  the  air  as  it  passed 
through  the  heating  chamber  with  an  electric  heating  coil. 
The  rise  of  temperature  was  measured  with  electric  and 
mercury  thermometers.  Knowing  the  calories  of  heat  given 
to  the  air  and  the  rise  of  temperature,  the  volume  of  air 
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can  be  computed.  No  attempt  was  made  to  carry  the 
calibration  tests  to  an  lumsual  accuracy,  because  each 
cleaner  was  tested  on  the  same  apparatus.  The  reproduci- 
bility of  readings  was  satisfactory.  Calibrating  one  point 
on  the  curve  under  as  nearly  identical  conditions  as  was  pos- 
sible on  five  different  occasions,  the  maximum  variations 
fri.m  the  arithmetical  mean  were -f  2.6  and  —  5.2  per  cent. 
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L>iaiuetei  of  Nozzle 
Fig.    2 — Vacuum    Cleaner    with    Diaphragm     Pump. 


Hut  one  of  the  readings  could  have  been  legitimately  ex- 
cluded due  to  extraneous  causes,  in  which  case  the  maximum 
variations  from  the  arithmetical  mean  would  have  been 
+  i.o  and — 1.5  per  cent. 

I'^ig.  I  shows  the  performance  curves  for  a  portable 
cleaner  in  which  the  vacuum  was  produced  by  a  diaphragm 
pump.  The  data  are  plotted,  as  taken,  with  diameters  of 
the  holes  in  the  nozzles  as  abscissas.  In  Fig.  6  curves  are 
plotted  with  vacuum  and  displaced  air  as  co-ordinates.  The 
number  on  each  of  the  curves  in  Fig.  6  is  identical  with  the 
number  of  the  corresponding  figure  in  which  diameters  are 
used  as  abscissas. 

Figs.  2  and  3  show  the  performance  curves  of  two  port- 
able cleaners  each  having  a  diaphragm  pump.  Curves  for 
an  assembled  stationary  cleaner  with  a  rotary  pump  are 
shown  in  Fig.  4.  The  parts  for  this  cleaner  were  bought 
separately  and  assembled.  The  driving  motor  was  a  i-hp 
self-starting,  single-phase  induction  machine.  The  curves 
in  Fig.  5  are  for  a  small  portable  cleaner  with  a  centrifugal 
pump. 

The  curves  are  fair  samples  of  those  obtained  for  all  of 
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Fig.    3 — Vacuum    Cleaner    with    Diaphragm     Pump. 


the  cleaners,  the  other  curves  exhibiting  no  materially  dif- 
ferent characteristics. 

In  choosing  a  line  of  vacuum  cleaners  attention  should 
be  given  to  the  life  of  the  cleaner,  which  would  include 
repairs  and  replacements,  to  the  rapidity  and  thoroughness 
■of  cleaning  and  adaptability  to  different  kinds  of  cleaning, 
to  the  energy  consumption,  to  the  initial  cost,  and  to  general 


points  such  as  noise,  accessibility  of  parts,  oiling  arrange- 
ments, etc.  With  guarantees  such  as  the  more  prominent 
manufacturers  of  vacuum  cleaners  give  no  worry  need  be 
felt  about  the  life,  though  with  a  less  satisfactory  guarantee 
one  would  be  anxious  about  the  abnormal  temperatures 
allowed  in  the  motors.  In  some  types  the  temperature  of 
the  exhausted  air  reaches  alarming  values,  which  depend, 
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Fig.    4 — Vacuum    Cleaner    with    Rotary    Pump. 

of  course,  on  the  length  of  continuous  running.  The  me- 
chanical parts  of  the  better  cleaners  are  well  designed  and 
carefully  assembled,  and  these  cleaners  will  stand  a  lot  of 
use. 

The  energy  consumption  of  most  portable  vacuum  clean- 
ers is  a  negligible  factor.  The  cost  is  only  4.5  cents  per 
hour  (electricity  at  10  cents  per  kw-hour)  for  the  largest 
portable  cleaner  tested.  The  average  cost  for  energy  to 
operate  portable  vacuum  cleaners  may  be  put  at  from  2 
cents  to  4  cents  per  hour. 

It  is  interesting  to  note  that  in  a  cleaner  using  a  dia- 
phragm pump  stoppage  of  the  intake  hose  cannot  overload 
the  motor.  This  is  shown  by  the  curves  labeled  "watts" 
in  Figs.  I  to  3.  With  a  rotary  blower  or  any  similar  device 
the  watts  input  increases  with  the  vacuum  as  shown  in  Fig. 
4.  In  this  case  complete  curves  wxre  not  obtained  because 
the  motor  could  not  carry  the  load  at  the  higher  vacuums. 
With  the  diaphragm  pump,  on  the  other  hand,  it  is  neces- 
sary to  have  considerable  flywheel  effect  in  order  to  keep 
the  speed  variation  of  the  motor  during  a  complete  cycle 
of  the  pump  from  becoming  excessive. 

In  general  cleaning  two  different  actions  are  wanted. 
One  is  sweeping  ability  to  take  up  dirt  from  surfaces  and 
to  dust  hanging  draperies,  etc.,  and  the  other  is  ability  to 
clean  rugs  and  the  floors  under  rugs.     A  test  was  carried 
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Fig.   5 — Vacuum  Cleaner  with  Centrifugal   Pump. 

out  on  a  good  quality  Wilton  rug  to  find  what  vacuum 
would  do  satisfactory  rug  cleaning.  The  vacuum  could  be 
varied  by  using  rug  tools  of  different  sizes.  It  was  found 
that  the  tool  which  gave  an  average  vacuum  while  being 
used  equal  to  2  in.  of  mercury  did  good  cleaning,  and  one 
which  gave  a  3-in.  vacuum  did  excellent  cleaning,  while  a 
I -in.  vacuum  was  not  satisfactorv. 
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I'li-aiiinjj  ability  di-pciuls  ii])(iii  ilic  velocity  with  which  air 
is  drawn  thri)iij>;li  the  riij;  or  fabric.  Ihc  relative  speeds 
at  which  cleaning  can  be  done  with  different  vacumu  clean- 
er.s  can  be  obtaineil  at  any  vacuum  by  cuni|)aring  the  re 
spective  air  displacements  at  this  vacuum.  This  is  true 
because  the  greater  the  air  ilisplaccment  the  larger  the  area 
of  the  mouth  of  the  rug  tool  which  can  be  used  without 
lowering  the  vacuum  below  the  value  desired. 

At  a  vacuum  of  2  in.  of  mercury  the  air  displaced  for 
the  cleaners  above,  taken  in  the  order  of  the  figures,  is  15.8, 
14.8.  20.8.  36.7  and  zero  cu.  ft.  per  minute.  At  a  vacuum 
of  3  in.  of  mercury  the  displacements  are  14.1,  13.2,  18.3,  35 
and  zero  cu.  ft.  per  minute  respectively.  Supposing  all  rug 
tools  to  be  made  with  rectangular  mouths  having  one  diinen 
sion  the  same  in  all  cases,  the  lengths  of  the  mouths  of 
the  tools  on  the  different  machines  to  give  the  vacuums 
named  would  be  proi)ortional  to  the  respective  displace- 
ments. 

The  actual  air  displaced  with  the  cleaning  tool  held  in 
the  air  can  be  inferred  from  the  curves  given  because  the 
displacement  curves  approach  constant  values  as  the  nozzle 
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Fig.    6 — Relation    of    Vacuum   to    Displacement. 


diameter  is  increased.  'Jhe  actual  air  displaced  was  in 
every  case  considerabl}-  less  than  the  computed  displace- 
ment, showing  that  the  friction  of  the  air  in  passing  through 
the  hose  and  dust  bags  was  considerable.  The  only  im- 
portance of  this  fact  is  that  the  sweeping  ability,  defined 
later,  cannot  be  inferred  from  the  computed  free  air  dis- 
placement unless  a  correction  of  considerable  magnitude  is 
introduced  to  take  account  of  the  friction  encountered  by 
the  air  in  passing  through  the  cleaner. 

Inspection  of  the  curves  of  Fig.  6  will  show  that  for  rug 
cleaning  the  working  range  of  each  cleaner,  excepting  one, 
is  upon  the  steep  part  of  its  vacuum-displacement  charac- 
teristic. Together  with  other  tools,  three  rug  tools  are 
usually  provided  with  each  cleaner.  The  openings  in  the 
tools  are  supposed  to  be  of  different  sizes,  so  that  one  can 
use  a  small  vacuum  with  a  moderate  air  velocity  or  higher 
vacuums  with  higher  air  velocities,  thus  making  the  cleaner 
adaptable  to  rugs  of  varying  thickness.  In  some  of  the 
cleaners  tested  two  of  the  three  rug  tools  had  mouths  of 
practically  the  same  area,  though  the  opening  in  one  was 
larger  than  that  in  the  other,  proving  that  in  these  cases 
there  was  no  apparent  reason  for  having  three  rug  tools. 

The  sweeping  ability  of  a  cleaner  is  represented  by  the 
cubic  feet  of  air  displaced  with  a  low  vacuum  at  the  mouth 
of  the  tool,  since  a  tool  is  held  off  from  the  rug  for  sweep- 
ing. The  air  displaced  at  low  vacuums  can  be  compared  by 
referring  to  Fig.  6.  It  should  be  said  in  this  connection 
that  there  are  several  vacuum  cleaners  with  centrifugal 
blowers  which  give  much  greater  displacements  at  low 
vacuums  than  does  the  cleaner  represented  by  curve  5,  Fig. 
6.  Although  these  cleaners  do  not  give  high  vacuums,  yet 
they  are  excellent  for  sweeping  operations. 

In  connection  with  the  determination  of  the  vacuums 
necessary  to  clean  rugs  the  corresponding  air  velocities 
were  also  determined.     The  velocities  were  1000,  1900  and 


jOoo  It.  per  iiniiule  lor  vacuums  of  1,  j  and  3  in.  of  mer- 
cury. ( )iie  can  say,  then,  that  a  velocity  of  from  2000  to 
2500  ft.  ])er  minute  is  needed  to  do  good  carpel  or  rug 
cleaning.  I',.\perience  e.Mending  over  six  months  indicates 
that  thi.s  vehjcity  is  not  great  enough  to  damage  rugs.  The 
velocity  for  g(jod  sweeping  is  higher  than  this,  but  it  is  not 
easy  to  set  any  values,  because  a  small  hurricane  is  needed 
to  pick  threads  or  hairs  from  a  rug,  while  a  very  moderate 
velocity  will  pick  uj)  small  pieces  of  paper  or  other  small 
particles  which  do  not  slick.  .\  carpel  sweeper  with  re- 
volving brushes  docs  ■picking  up"  far  better  than  any 
cleaner  the  writer  has  used. 

The  portable  vacuum  cleaner  with  diaphragm  pump  com- 
municates considerable  viln-ation  U)  Hotjrs  unless  special 
provision  is  made  to  absorb  the  vibration.  It  is  n(jt  easy  to 
do  this,  because  the  moving  parts  which  have  a  recipro- 
cating motion  form  an  appreciable  part  of  the  total  weight 
of  a  machine. 

The  prices  of  the  different  cleaners  cannot  be  given  with 
out  identifying  the  machines  tested.  It  is  evident,  how- 
ever, that  manufacturing  costs  do  not  form  a  large  percent- 
age of  the  selling  prices  of  the  cleaners.  In  introducing  a 
new  appliance  it  is  necessary  to  spend  large  sums  for  pro- 
moting the  sale  and  distribution  of  apparatus.  On  the 
other  hand,  a  high  selling  price  restricts  sales.  With 
houses  wired  for  electricity  as  common  as  they  are  becom- 
ing, it  is  worth  considering  whether  a  substantial  vacuum 
cleaner  at  a  price  within  reach  of  people  moderately  well- 
to-do  would  not  eventually  return  greater  profits  through 
increased  sales. 


SPECIFICATIONS  FOR  BUYING  COAL  ON  A  HEAT- 
UNIT  BASIS. 


Coal  for  the  ten  state  institutions  supervised  by  the 
Wisconsin  State  Board  of  Control,  amounting  to  32,000  tons 
per  year,  is  purchased  on  the  basis  of  its  heat-unit  analysis 
under  specifications  prepared  by  Messrs.  Vaughn  &  Meyer, 
Milwaukee,  the  board's  consulting  engineers.  Among  the 
conditions  imposed  by  these  specifications  are  the  follow- 
ing: 

No  coal  having  more  than  14  per  cent  of  moisture,  10 
per  cent  of  ash,  40  per  cent  of  volatile  matter  or  4  per  cent 
of  sulplTur  will  be  accepted.  Fuel  must  also  be  practically 
free  from  pyrites,  slate,  stones  and  other  foreign  matter. 
Samples  of  screenings  or  small  coal  are  taken  from  loaded 
cars  by  making  one  trench  across  the  middle  of  the  car  and 
others  4  ft.  from  each  end.  These  trenches  are  dug  2  ft. 
wide  and  i  ft.  deep  measured  below  the  top  of  the  car  sides. 
From  each  trench  at  equal  intervals  along  its  length  five 
samples  are  taken,  5  to  7  lb.  to  the  sample,  the  total  coal 
extracted  per  car  not  exceeding  100  lb.  Where  a  car  has 
been  partly  unloaded  trenches  are  made  in  the  same  way 
across  the  part  of  the  car  not  broken  into.  In  sampling 
from  coal  piles  or  bunkers  the  surface  of  the  coal  is  first 
screened  of  foreign  matter  and  part  shovelfuls  are  taken 
from  a  number  of  points  on  the  slope  of  the  pile,  care  being 
exercised  to  obtain  representative  proportions  of  large  and 
small  lumps.  Samples  are  also  taken  from  the  center  of  the 
pile.  In  sampling  lump  coal  selections  are  made  of  repre- 
sentative lumps,  which  are  in  turn  broken  up  and  an  egg- 
size  sample  is  retained  from  each.  At  least  200  lb.  is  re- 
quired for  such  a  test  sample  of  lump  coal. 

After  the  sample  is  collected  it  is  prepared  on  a  clean, 
hard  concrete  or  iron  surface,  the  lumps  being  broken  up 
into  pieces  >^  in.  in  diameter.  The  pile  is  kept  circular  in 
form  and  is  thoroughly  mixed,  after  which  it  is  divided 
with  shovels  into  four  equal  quarters,  opposite  quarters  be- 
ing retained  while  the  remainder  is  returned  to  the  bins. 
The  process  of  mixing,  breaking  and  quartering  is  con- 
tinued until  the  pieces  are  reduced  to  the  size  of  grains  of 
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corn,  the  final  sample  being  put  into  three  air-tight  cans, 
one  to  be  kept  by  the  purchaser,  one  by  the  contractor  and 
the  third  sealed  for  record. 

Payment  is  made  on  the  basis  of  cents  per  pound-l'"ahr. 
heat  unit  according  to  the  formula 
Cents  per  heat  unit  = 

heat  units  per  pound  dry  coal  X  per  cent  dry  coal  X  2000 
bidder's  price  per  ton  +  (0.5  X  per  cent  ash,  in  cents) 
The  adjusted  price  to  be  paid  the  contractor  is  determined 
by  multiplying  the  number  of  heat  units  per  pound  of  dry 
coal  by  the  percentage  of  dry  coal  (100  per  cent  minus  per 
cent  moisture  in  delivered  coal)  and  by  2000,  dividing  the 
result  by  the  cents  per  heat  unit  and  subtracting  from  the 
quotient  one-half  the  percentage  of  ash  expressed  as  cents. 
Expressed  as  a  formula,  the  price  equals 
(heat  units  per  lb.  dry  coal)  X  (per  cent  dry  coal)  X  2000 
cents  per  heat  unit 

—  (*^-5  X  per  cent  ash.  in  cents). 
Where  the  sulphur  found  exceeds  by  more  than  i  per  cent 
the  quantity  contracted  for  or  produces  bad  firing,  the  coal 
may  be  rejected  or  the  price  reduced  3  cents  per  ton  for 
each  per  cent  increase  in  sulphur  above  specifications.  To 
cover  the  increased  cost  of  shoveling  10  cents  per  ton  will 
be  deducted  from  the  payment  price  of  all  coal  delivered 
in  box  cars. 


THAWING  WATER  PIPES  WITH  ELECTRICITY. 


By  T.  T.  Logie. 

The  continued  cold  weather  of  the  present  winter  has 
offered  to  central  stations  numerous  opportunities  for  the 
sale  of  energy  for  the  purpose  of  thawing  out  frozen  water 
services. 

The  accompanying  sketches  show  some  results  obtained 
by  Mr.  G.  H.  Cafifrey,  superintendent  of  the  Norwalk 
division  of  the  United  Electric  Light  &  Water  Company, 
with  this  class  of  work.  An  equipment  consisting  of  a 
15-kw  transformer,  2300-volt  primary  to  no-volt  secondary 
and  a  water-barrel  rheostat  was  used.  The  conductivity 
of  the  water  in  the  barrel  was  increased  by  the  addition 
of  salt,  about  10  lb.  of  salt  to  the  barrel  being  sufficient. 
Labor  expended  in  handling  was  reduced  to  a  minimum  by 
arranging  the  entire  equipment  on  a  wagon. 

The  service  shown  in  Fig.  i  consists  of  100  ft.  of  i-in. 
pipe,  laid  on  a  grade  of  about  20  deg.  To  reach  the  street 
end  of  this  pipe  it  was  necessary  to  dig  down  to  the  main 


Service 
Trap 


Comiections  were  made  in  the  secondary  circuit  at  the 
point  A  and  on  the  valve  in  the  curb  box,  this  latter  con- 
nection being  made  by  pushing  down  a  hooked  wire  into  the 
box  and  snapping  the  hook  onto  the  wheel  of  the  valve. 
From  100  amp  to  200  amp  at  60  volts  was  sent  through  this 
pipe  without  result  other  than  heating  the  pipe.  The  main 
was  then  uncovered  and  the  secondary  connection  removed 
from    the   curb   box   to   the   main.      This   resulted   in    water 
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Figs.    3    and    4 — Methods    of    Thawing    Water    Pipes. 

Howing  within  ten  minutes,  the  frozen  section  being  in  the 
goose-neck  trap  which  extended  upward  into  frozen  ground. 

A  third  station  differed  from  the  foregoing  in  that  a  fire 
hydrant  could  be  used  in  closing  the  secondary  circuit. 
With  another  connection  made  at  A  and  current  passing 
through  the  pipe  for  two  hours  no  water  was  obtained.  A 
connection  was  then  made  on  the  curb-box  valve  by  the 
method  mentioned  abovd,  with  the  result  that  water  flowed 
freely  within  five  minutes. 

The  house  shown  in  Fig.  4  receives  its  water  from  two 
sources,  namely,  the  street  main  in  front  of  the  house  and 
through  a  barn  and  a  house  service  on  an  adjacent  street. 
The  service  from  the  house  marked  A  to  the  barn  being 
free,  it  was  a  simple  matter  to  thaw  the  remainder  of  the 
service  from  the  barn  to  the  house  marked  B,  by  making  a 
connection  in  the  barn  and  another  under  the  sink  in  the 
house.  Water  flowed  in  this  section  after  heating  the  pipe 
for  four  minutes.  Another  pipe  leading  upstairs  was  also 
frozen,  but  by  transferring  the  barn  connection  of  the 
secondary  to  the  pipe  upstairs  it  was  cleared  within  two 
minutes. 

A  problem  presenting  unusual  conditions  was  met  in  an 
unsuccessful  attempt  to  thaw  a  4-in.  main  of  1000  ft.  This 
main  is  laid  in  the  salt  marshes  of  Norwalk  Harbor  and 
feeds  the  Country  Club  and  several  cottages,  it  being  com- 
pletely covered  with  salt  water  at  high  tide.  The  first 
attempt  was  made  with  an  equipment  of  two  15-kw, 
2300/ioo-volt  transformers  connected  in  parallel.  A  cur- 
rent of  3000  amp  at  about  5  volts  gave  no  results.     At  the 


Figs.    1,    2    and    5 — Methods    of    Thawing    Water    Pipes. 


at  a  point  marKed  A  in  the  sketch.  At  this  point  one  end 
of  the  secondary  line  was  attached,  which  fed  through  to 
the  point  B,  where  the  secondary  circuit  was  closed.  About 
150  amp  at  60  volts  was  allowed  to  pass  through  this  pipe 
for  twenty-five  minutes  before  water  was  obtained. 

The  conditions  met  with  in  the  service  represented  by 
Fig.  2  differed  from  those  above  in  that  the  length  of  pipe 
was  double,  the   grade  very   slight   and  the  pressure   low. 


next  tide  the  transformer  connections  were  changed  so  that 
in  series  they  allowed  a  current  of  300  amp  at  100  volts  to 
pass  through  the  pipe.  This  latter  method  was  tried  at 
intervals  for  several  days  until  it  was  evident  that  the  dis- 
tance was  too  great  to  attempt  between  tides  and  that  the 
salt  water  offered  too  much  conductivity  to  the  current  to 
secure  the  proper  amount  of  heat,  when  the  attempt  was 
abandoned. 
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Letters  on  Practical  Subjects 

EXAMINING  PARTITION  INTERIORS. 

A  pocket  tlaslilamp  aiul  a  little  mirror  are  the  only 
apparatus  reiiuirod  to  inspect  the  interior  of  a  wall  or  par- 
tition which  would  ordinarily  l)e  inaccessihU-.  I'or  fishiiij; 
wires,  retrieving  cable  and  inspecting  fniisiied  work,  this 
use  of  the  lamp  and  mirror  provides  a  labor-saving  "kink." 
'The  mirror  has  only  to  be  introduced  in  the  outlet  hole  in 


Examining    Partition    Interiors. 

the  wall,  the  llashlamp  and  eye  being  held  behind  it  as 
illustrated.  The  mirror  reflects  the  light  of  the  lamp  onto 
the  place  to  be  illuminated,  at  the  same  time  reflecting  the 
image  back  to  the  eye  near  the  lamp.  The  usefulness  of 
this  little  device  is  as  great  as  its  simplicity. 

Cleveland.  Ohio.  William  Sprunt. 


vvliich  is  made  just  the  right  size  to  fit  a  motor  solicitcjr's 
price  book,  the  result  can  be  immediately  determined  by 
inspection  with  sufficient  accuracy. 

l'"or  example,   if  a   meter   having   a  disk   constant   K  of 
12.5  takes  thirty  seconds  for  five  revolutions  of  the  disk,  we 
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Horse-Power    Curves. 

see  by  consulting  the  curve  for  this  value  of  K  that  the 
load  upon  the  meter  is  lo  hp,  which  is  correct  within  0.05  hp. 

For  a  pocket  size  a  high  degree  of  accuracy  in  these 
curves  cannot  be  expected,  nor  is  it  necessary;  but  if  care- 
fully plotted  on  a  larger  scale  very  close  readings  can  be 
obtained. 

Fall  River.  Mass.  I'^ra-ntcis  S.  Root. 


LACIKG  LEATHER  OUT  OF  SCRAP  BELT. 

By  a  very  simple  and  neat  method  all  scraps  and  pieces 
of  lacing  leather  out  of  which  a  straight  length  cannot  any 
more  be  cut  can  be  so  manipulated  that  not  much  of  it  need 
be  wasted,  provided,  however,  that  a  circle  of  at  least  4  in. 
can  be  inscribed  on  the  scrap.  All  that  is  needed  is  a 
razor  edge  pocket  knife  and  a  nail.  As  closely  as  can  be 
approximated  drive  the  nail  through  the  center  of  the 
piece  of  leather  into  the  board.  At  a  distance  from  the 
nail  equal  to  the  smallest  radius  stick  the  knife  blade  into 
the  board,  inclining  the  edge  away  from  the  operator, 
assuming  him  to  be  back  of  it.  Then,  by  drawing  the 
leather  toward  himself  and  using  the  nail  as  a  center  of 
rotation,  a  perfect  circle  can  be  cut  out.  Do  not  complete 
the  circle,  bu't,  as  the  knife  blade  approaches  to  j4  in.,  or 
as  wide  as  the  lace  will  be  ultimately,  of  the  end,  stop. 
This  will  give  a  starter  for  the  real  operation.  Now  re- 
move the  nail,  but  leave  the  knife  blade  in  its  original  posi- 
tion. W^ith  the  almost  completed  circle  still  in  position  place 
the  thumb  of  the  right  hand  on  the  board  and  at  a  distance 
from  the  blade  equal  to  the  width  of  the  lace  to  be  cut,  and 
with  the  other  hand  take  hold  of  the  almost  severed  piece 
and  pull.  Be  sure  to  exert  a  little  pressure  on  the  leather 
with  your  thumb  as  you  draw  away.  Continue  pulling  until 
the  diminishing  circle  vanishes,  when  you  will  find  that  out 
of  what  once  appeared  to  be  nothing  but  scrap  comes  a 
lacing  leather  several  feet  long. 

Joseph.  Ore.  J.  J.  Rezah. 


Watts  = 


HORSEPOWER  CURVES  FOR  USE  WITH   ELECTRIC  METERS. 

Everyone  connected  with  the  central  station  is,  of  course, 
familiar  with  the  meter  test  formula: 

S 

in  which  K  is  the  disk  constant  of  the  meter,  R  the  number 
of  revolutions  of  disk  and  5"  the  seconds  required  to  make 
R  revolutions. 

With  a  slide  rule  it  is  the  matter  of  only  a  few  seconds 
to  solve  this  formula  in  terms  of  horse-power,  but  by  use 
of   a   curved   sheet,   reproduced   in   the   accompanying  cut. 


CONCRETE  IN  POWER  HOUSE  WORK. 

The  working  engineer  who  has  occasion  to  do  a  bit  of 
construction  work  now  and  then  may,  by  means  of  a  very 
little  study,  fit  himself  to  use  reinforced  concrete  to  advan- 
tage even  in  little  jobs  seemingly  unworthy  of  the  dignity 
of  reinforced  construction,  for  there  is  no  reason  why  the 
benefits  of  reinforced-concrete  construction  should  not  be 
had  in  small  jobs  as  well  as  in  large  work. 

Reinforced  construction  is  applied  to  concrete  operations 
for  at  least  two  reasons,  cheapness  of  construction  and  pre- 
vention of  steel  corrosion. 

Steel  may  be  laid  down  in  construction  for  approximately 
5  cents  per  lb.  Concrete,  at  150  lb.  per  cubic  foot  and  $8.10 
per  cubic  yard,  will  cost  $0,002  per  lb.,  or  5  lb.  for  i 
cent.  Therefore  concrete  is  twenty-five  times  as  cheap  as 
steel.  The  cost  of  concrete  per  yard  varies  in  different 
localities.  It  was  assumed  as  $8.10  per  cubic  yard  because 
that  is  a  fair  average  figure  and  one  which  comes  out  in 
even  money.  For  other  localities,  where  the  cost  of  con- 
crete is  greater  or  less,  it  will  be  necessary  only  to  multiply 
the  above  figures  by  the  relative  ratio  of  cost  in  order  to 
obtain,  a  true  basis  of  comparison  between  steel  and  con- 
crete costs. 

Concrete  can  be  used  only  to  carry  compressive  loads, 
while  steel  may  be  used  to  carry  both  tensile  and  compres- 
sive stress.  The  cost  of  all  steel  construction  to  carry  both 
kinds  of  loads  is  considerable,  and  in  addition  the  steel, 
being  exposed,  is  subject  to  decay  by  rusting  out  under  the 
action  of  moisture  and  certain  gases  and  salts. 

Concrete  can  be  depended  upon  to  carry  loads  of  1500  lb. 
per  sq.  in.  in  compression,  while  steel  will  safely  carry 
loads  of  15,000  lb.  per  sq.  in.  in  tension.  Therefore,  if  a 
beam  be  designed  with  sufficient  concrete  at  $0,002  per  lb. 
to  carry  the  compression,  and  with  sufficient  steel  at  5 
cents  per  lb.  to  carry  the  tension,  the  cheapest  possible 
beam  will  have  been  provided  and  there  will  be  the  addi- 
tional good  effect  that  the  steel,  inclosed  in  the  concrete, 
will  be  perfectly  protected  from  all  corrosive  effects  what- 
ever, fire  included,  and  will  remain  clean,  strong  and  bright 
for  ages  unless  affected  by  electrolysis.  When  the  engineer 
desires   to   bridge   over   space   with   concrete   he   must   use 
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the  arch  in  order  that  the  concrete  may  be  at  all  times  in 
compression.  But  steel  will  permit  a  flat  arch  to  be  made, 
with  the  upper  portion  in  compression,  the  lower  portion 
in  tension,  and,  generally  speaking,  there  is  need  of  only 
about  I  per  cent  of  steel  area  in  any  given  mass  of  concrete. 
To  be  sure,  more  will  be  required  for  certain  things,  but 
I  per  cent  will  serve  as  a  fair  average.  For  example,  the 
bridging  over  of  the  space  between  the  foundation  of  an 
engine  and  the  wall  of  the  building — say,  6  ft.  distance — 
would  require  a  bridge  2  ft.  wide  and  capable  of  carrying 
any  ordinary  load  up  to  400  lb.  to  the  square  foot.  To  do 
this  with  an  arch  will  require  an  average  depth  of  3  ft.  of 
concrete — more  at  the  ends  and  less  at  the  middle  of  the 
arch.  This  will  be  13^  cu.  yd.  of  concrete,  or  5400  lb., 
which  at  $0,002  comes  to  $10.80.  With  reinforced  concrete 
a  beam  24  in.  wide  and  12  in.  thick  will  be  required,  together 
with  0.0 1  per  cent  of  steel  disposed  along  the  lower  side  of 
the  beam.  The  mass  of  a  beam  6  ft.  by  2  ft.  by  i  ft.  will 
be  12  cu.  ft.,  of  which  i  per  cent,  or  57.6  lb.,  will  be  steel 
and  99  per  cent,  or  1872  lb.,  will  be  concrete.  The  cost  of 
the  reinforced  bridge  will  then  be:  57.6  lb.  steel  at  5  cents, 
$2.88;  1782  lb.  concrete  at  2  cents,  $3.57;  total  cost,  $6.45. 

The  saving  in  the  above  example  is  the  difference 
between  $10.80  and  $6.45,  which  is  $4.35.  This  is  nearly 
one-half  the  cost  of  the  concrete  arch. 

Boston,  Mass.  M.  C.  Rice. 


ELECTRIC  THAWING  OUTFIT. 

The  accompanying  illustration  is  not,  as  might  reasonably 
be  inferred  from  the  very  prominent  location  of  the  ash 
cans,  a  photograph  of  a  "white  wings"  street-cleaning  out- 
fit. Out  here  in  Kansas,  as  elsewhere,  records  for  low  tem- 
peratures have  been  broken  this  winter,  and  while  ordi- 
narily the  freezing  of  water  pipes  has  not  been  a  very 
serious  matter  at  the  Fort  Leavenworth  army  post,  the  ex- 
treme and  long-continued  cold  has  been  productive  of  much 
serious  trouble  on  that  score.  Previous  to  this  season  no 
electric  pipe-thawing  outfit  seemed  to  be  really  needed,  but 
conditions  this  winter  became  such  as  to  make  necessary 
the  hasty  assembling  of  such  apparatus  and  materials  out 
of  stock  on  hand,  resulting  in  the  very  crude,  but,  as  it 
proved,  highly  satisfactory,  arrangement  shown.  The  only 
apparatus  available  were  a  5-kw  Wagner  and  a  73/2-kw 
Westinghouse  transformer,  the  ash  cans  for  water  rheo- 
stats, a  150-amp  Wright  indicator  for  ammeter,  and  a  pole- 
line  service  cut-out  with  fuses  only.  Connection  was  made 
to  a  2280-volt,  6o-cycle  pole  line  through  primary  fuse 
blocks.     It  required  127^4  amp  at  no  volts  to  thaw  out  the 
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most  Stubborn  case  in  thirteen  ininulcs.  The  shortest  time 
on  any  pipe  was  five  and  one-quarter  minutes.  These  were 
all  %-in.  galvanized  pipes.  The  decided  efficiency  of  the 
arrangement  was  a  very  pleasant  surprise  to  every  one. 

Mr.  Junior  Parrish,  the  post  electrician,  is  shown  stand- 
ing just  in  front  of  the  Wright  indicator;  Mr.  John  Scan- 
Ion,  his  first  assistant,  is  at  his  left;  the  driver  is  at  his  right. 


and  Private  G.  C.  Jones,  Company  I,  Third  Battalion  En- 
gineers, U.  S.  A.,  one  of  three  soldier  assistants,  is  at  the 
extreme  left  of  the  photograjjh. 

As  showing  what  may  be  done  with  illustrated  and  scat- 
tered materials  in  times  of  urgent  necessity,  the  photograph 
may  be  of  interest  to  others. 

Fort  LeaTcira'orth.  Kaii.  Junior  Pakkish. 


CARE  OF  STEAM  GAGES. 

It  does  not  look  well  to  see  in  an  engine-room  or  boiler- 
room  several  steam  gages  each  indicating  differently. 
When  one  instrument  points  to  no  lb.  and  another  in- 
dicates 125  lb.  pressure,  each  being  connected  to  the  same 
steam  main,  it  is  time  to  doubt  if  either  gage  is  recording 
correctly.  True,  the  manner  in  which  a  gage  is  connected 
will  have  a  great  deal  to  do  with  the  indication  of  pressure, 
for  a  pair  of  gages  may  be  so  connected  that  they  may 
record  a  lo-lb.  difference  and  yet  each  may  indicate  cor- 
rectly. When  looking  over  a  number  of  gages  with  the 
idea  of  testing  them  so  they  will  all  read  alike  the  pecu- 
liarity noted  above  must  be  considered  and  the  cause  taken 
into  account.  That  cause  will  be  usually  found  to  be  the 
static  pressure  of  the  column  of  water  in  the  pipe  above 
the  level  of  the  gage.  For  instance,  two  gages  are  con- 
nected to  the  same  boiler,  one  being  placed  above  the 
boiler  with  only  a  "gooseneck"  and  a  valve  intervening 
between  the  instrument  and  the  steam  generator,  the  other 
being  100  ft.  away  from  the  boiler,  in  a  cellar,  where  the 
pipe  connecting  the  gage  and  the  boiler  runs  to  the  top  of 
the  building,  which  has  a  flat  roof,  and  then  descends  to 
the  instrument  in  the  cellar.  The  distance  between  the 
horizontal  pipe  and  the  gage  vertically  is  22  ft.  The  gage 
in  the  cellar  indicates  about  10  lb.  more  pressure  than  the 
gage  at  the  boiler,  and  this  excess  of  pressure  is  due  en- 
tirely to  the  static  pressure  of  the  column  of  water  in  the 
pipe  above  the  level  of  the  gage.  That  this  is  the  cause 
of  the  extra  pressure  is  easily  proved  by  bleeding  the 
vertical  pipe  until  all  the  water  has  run  out,  leaving  nothing 
but  steam  in  the  pipe.  Then  it  will  be  found  that  the 
gages  indicate  alike,  provided,  of  course,  that  they  are  both 
correct. 

Steam  gages  are  easily  kept  in  condition  if  the  engineer 
will  only  compare  each  one  periodically  with  a  master 
gage,  which  in  turn  should  occasionally  be  sent  away  for 
comparison  with  a  mercury  column.  All  good  makes  of 
steam  gages  contain  means  for  adjustment  so  they  may  be 
made  to  work  in  unison  with  a  master  gage.  Recording 
gages  also  are  made  with  means  of  adjustment.  Gages  of 
this  class  often  become  deranged  through  freezing  or  by 
admittance  of  live  steam  to  the  spring.  The  latter  is  the 
most  common  cause  of  a  spring  going  "light,"  that  is,  in- 
dicating more  than  the  boiler  pressure. 

A  recording  gage  should  always  be  attached  to  the  piping 
by  means  of  a  union  immediately  below  the  gage.  The 
upper  part  of  the  union  should  be  drilled  about  1/16  in. 
for  the  admission  of  pressure,  while  the  lower  portion  of 
the  union  should  have  a  hole  not  more  than  1/32  in.  in 
diameter.  When  capillary  connections  are  thus  arranged 
it  is  seldom  that  the  gage  spring  is  affected  either  by  steam 
or  by  freezing,  as  little  water  or  live  steam  can  find  its  way 
through  the  small  hole  and  the  small  quantity  of  air  con- 
fined in  the  pipe  above  the  union  is  forced  into  the  gage  and 
made  the  medium  of  pressure  transmission  to  the  spring. 
Should  the  union  become  leaky,  water  instead  of  air  may 
be  forced  into  the  gage  spring,  and  then  there  is  much 
more  danger  from  freezing  than  when  air  alone  is  per- 
mitted to  enter. 

When  a  recording  gage  fails  to  register  with  a  steam 
gage  both  gages  should  be  compared,  readings  being  taken 
every  5  lb.  with  an  increasing  pressure,  then  similar  read- 
ings with  a  falling  pressure.  It  is  sometimes  found  that 
there  is  more  variation  in  the  increasing  pressure  readings 
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tlian  in  the  ri'ailinns  when  ihc  prcssnrc  is  fallinjj.  VVIicn 
sucli  is  found  to  be  the  case  it  may  be  (h>c  to  the  lost 
motion  in  tlic  gearing  of  one  or  more  of  the  gages. 

To  atliii.st  the  recorthng  gage  the  pointer  should  be 
luovoil,  either  by  shifting  the  rivet  or  by  bending  tlie 
pointer,  until  the  latter  is  brought  to  zero  at  atmospheric 
pressure.  Then  the  g;>ge  should  be  coiuiectcd  to  some 
controllable  source  of  pressure  and  the  readings  of  the 
two  gages  compared,  that  is,  the  recording  gage  and  the 
steam  gage  on  the  boiler,  or  master  gage. 

All  that  is  necessary  to  obtain  the  necessary  controllable 
pressure  is  to  connect  the  two  gages  to  the  same  steam  pipe 
and  to  see  that  there  is  a  valve  between  the  gages  and  the 
boiler.  Then  steam  can  be  admitted  to  the  pipe  and  the 
pressure  may  be  run  up,  by  a  proper  manipulation  of  the 
steam  valve,  to  each  5-lb.  mark  and  held  there  as  long  as 
is  necessary  for  proper  comparison  of  the  two  gages.  The 
comparison  may  be  readily  made  to  a  falling  pressure  by 
merely  closing  the  steam  valve  leading  to  the  boiler  and 
then  "bleeding"  the  gages.  If  there  is  no  valve  for  the 
purpose  of  letting  ofif  pressure  in  the  gage,  the  gage  may  be 
unscrewed  a  little,  and  the  leakage  thus  caused  will  quickly 
reduce  the  pressure  to  the  desired  point.  Ordinary  steam 
gages  are  adjusted  so  as  to  register  with  the  master  gage 
at  various  pressures,  by  increasing  or  decreasing  the  lever- 
age of  either  the  geared  segment  or  one  of  its  connections, 
means  usually  being  provided  for  that  purpose  in  the  con- 
struction of  the  gage.  All  gages  that  are  not  provided  with 
means  for  such  adjustment  are  of  so  cheap  a  variety  that 
they  should  not  be  purchased  but  should  be  rejected  in 
favor  of  a  better  type  of  gage. 

Boston.  Mass.  John  Tones. 


COLLEGE  TEACHING  OF  INTERIOR  WIRING. 

As  the  electrical  industry  progresses  and  the  mystery 
formerly  shrouding  the  methods  of  the  electrician  becomes 
somewhat  dissipated  by  more  general  familiarity  with  the 
uses  of  electricity,  there  is  a  growing  demand  for  workmen 
of  approved  ability.  The  estimation  of  installation  costs  is 
still,  too  frequently,  a  matter  of  guesses,  whose  accuracy 
is  a  subject  for  later  self-congratulation  or  otherwise  by 
I  he  electrical  contractor. 

It  is  coming  to  be  felt  that  the  kind  of  training,  in 
accuracy  and  observation,  furnished  by  our  higher  schools 
has  a  real  place  in  the  interior  wirini^  rield  formerly  filled 
by  the  natural  "genius."  We  find  college  graduates  sought 
by  contracting  firms  as  ultimate  estimators,  foremen  and 
superintendents.  The  pay  is  not  large,  but  this  is  largely  a 
fault  of  competition  on  a  guesswork  basis  which  these  very 
men  will  help  to  change.  The  demoralization  of  electric 
wiring  by  price-cutting  has  become  so  serious  in  some 
localit."  js  that,  in  the  absence  of  united  action  by  con- 
tractors, the  lighting  companies  must  naturally  take  up 
interior  wiring  in  self-defence. 

Recognizing  these  conditions,  many  colleges  are  adding 
to  their  electrical  engineering  instruction  practical  ex- 
perience in  wiring,  together  with  study  of  the  National 
Electrical  Code  and  occasional  lectures  by  experts  on  esti- 
mation or  wiring  methods.  In  this  manner  men  are  gradu- 
ated who,  without  the  bias  toward  some  obsolete  method 
which  long  experience  sometimes  and  unfortunately  gives, 
have  facility  in  handling  the  interior  wiring  problems,  and 
know^ledge  of  such  materials  and  uses  as  constitute  valuable 
adjuncts  to  their  technical  training. 

Possibly  in  no  part  of  the  country  have  existing  conditions 
made  a  stronger  impression  on  the  colleges  than  in  the 
West.  There  state  colleges  usually  include  some  instruction 
in  interior  wiring,  and  turn  out  many  valuable  helpers  in 
the  art.  The  University  of  Wyoming,  the  University  of 
Colorado,  the  Colorado  School  of  Mines,  the  Colorado  State 
College,   the   Colorado   State   Agricultural   School   and   the 


University  of  New  Mexico  all  have  taken  up  this  work, 
and  the  changed  attitude  toward  interior  wiring  is  very 
ap])arcnt  in  these  States  as  a  result  partly  of  thi^  ?>tudy. 
Moulder,  largely  from  the  inlluence  of  the  University  of 
Colorado,  there  situated,  has  just  made  effective  a  conduit 
•  irdinance.  Antagonism  t(jward  betterment  ai  wiring  prac- 
tices has  practically  ceased  throughout  the  Rocky  Mountain 
territory,  and  the  degree  of  permanence  noticeable  in  new 
installations  throughout  this  field  will  compare  favorably 
with  that  of  the  older  and  |)resumably  more  instructed 
1  Eastern  communities. 

Dcin'cr.  Col.  C.  ].  Wm.i.iam.s. 


DEFECTIVE  BOILER  SETTINGS. 

A  person  who  has  not  seen  the  matter  (lem(jn,-,t rated  by 
actual  test  wiU  scarcely  be  able  to  understand  the  immense 
heat  losses  caused  by  defective  boiler  settings.  Not  only 
is  there  great  loss  when  the  setting  is  poorly  designed  or 
badly  built,  but  there  is  great  loss  in  some  settings  through 
air  cracks  between  the  bricks  and  even  through  some  bricks 
which  arc  very  porous — "soft,"  such  bricks  arc  technically 
designated.  Bricks  which  have  not  been  burned  closely 
enough  to  the  vitrifying  point  are  so  porous  that  air  may 
often  be  blown  through  them  by  the  breath.  Indeed,  it  is 
not  an  impossible  "stunt"  to  blow  air  enough  through  an 
8-in.  brick  wall  with  the  breath  to  move  a  light  silk  hand- 
kerchief that  has  previously  been  suspended  upon  the  other 
side  of  the  wall. 

When  bricks  of  such  porous  character  are  used  for  a 
boiler  setting  it  is  safe  to  estimate  that  at  least  10  per  cent 
of  the  heat  of  the  fuel  burned  is  wasted  by  escaping  through 
the  soft  bricks,  or  is  lost  by  ingress  of  air  which  cools  the 
gases  or  damages  the  combustion  by  increasing  the  amount 
of  carbon  dioxide  which  escapes  during  the  imperfect  com- 
bustion caused  by  cold  air  admitted  in  the  wrong  place  in 
the  furnace  and  at  the  wrong  time.  Only  well-burned  bricks 
should  be  used  for  boiler  setting,  and  the  joints  should  be 
exceedingly  well  filled  with  a  thin  mortar  which  is  used  upon 
wetted  bricks  in  order  that  each  hole  and  corner  may  be 
filled  to  the  limit.  The  ordinary  bricklayer  who  has  only 
laid  dry  walls  at  so  much  per  thousand  bricks  must  take  a 
fe\v  lessons  before  he  can  build  a  boiler  setting  which  is 
airtight. 

The  experienced  engineer  who  is  about  to  conduct  an 
evaporative  test,  particularly  if  he  desires  to  show  the 
highest  possible  efficiency,  will  carefully  go  over  the  entire 
boiler  setting  and  fill  each  crack,  no  matter  how  minute, 
through  which  air  can  enter  the  boiler  setting.     The  various 
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Fig.    1 — Defective    Back    Arch. 
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castings  and  furnace  fittings  will  likewise  be  carefully 
"daubed"  with  mortar,  clay  wash  or  calcined  plaster 
(plaster  of  paris)  or  some  other  substance  which  will 
effectively  close  the  openings  against  the  entrance  of  out- 
side air. 

The  arch  above  the  level  of  the  tubes  at  the  rear  of  a 
fire-tube  boiler  is  sometimes  responsible  for  a  lot  of  trouble, 
not  only  in  the  line  of  admitting  air,  but  even  to  pushing 
the  boiler  out  of  place,  cracking  the  setting  and  otherwise 
demoralizing  the  steam  plant.  A  diagrammatical  arch  is 
.shown  by  Fig.    i,  herewith,  and  while  the  engraving  repre- 
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sents  neither  a  very  good  nor  a  very  bad  arch,  it  will  serve 
the  purpose  of  pointing  out  defects  which  should  be  closely 
looked  after  by  the  engineer  who  is  responsible  for  fuel 
efficiency. 

The  boiler  C  is  supported  upon  the  lu,<^>  A  and  B,  the 
former  being  placed  solidly  upon  a  wall  plate  and  closely 
bricked  in.  while  lug  B  is  placed  upon  rollers  which  are  free 
to  move  upon  a  metal  plate  placed  underneath  them  as  the 
boiler  moves  during  expansion  and  contraction.  But  here 
is  where  the  back  arch  comes  in.  In  order  that  the  boiler 
C  may  lengthen,  there  must  be  space  at  E  between  the  arch 
and  the  boiler  shell.  If  there  be  some  space  left  here  it 
makes  a  fine  place  for  air  to  enter  and  pass  directly  into 
the  boiler  tubes,  and  this  is  a  most  damaging  occurrence.  It 
not  only  wastes  heat,  but  is  very  apt  to  cause  leaky  tubes 
as  well. 

In  order  to  make  an  effective  junction  between  the  arch 
and  the  shell  of  the  boiler  there  should  be  two  metal  plates 
so  arranged  that  one  is  fixed  to  the  boiler,  the  other  to  the 
setting,  and  the  plates  being  free  to  slide,  one  over  the 
other,  there  is  no  chance  for  air  to  enter  or  for  dirt  to  get 
packed  between  the  rear  arch  and  the  head  of  the  boiler. 
.Such  a  thing  has  happened  many  a  time  and  in  more  than 
one  instance  the  writer  has  seen  boilers  with  a  stick  of 
timber  propped  against  the  setting  to  act  as  a  brace  for 
keeping  the  boiler  from  working  its  way  out  of  its  setting. 
Something  must  give  when  the  joint  between  the  back  arch 
and  the  head  of  a  boiler  becomes  packed  full  of  solid 
material.  More  falls  in  and  packs  when  the  boiler  con- 
tracts; then,  when  it  expands  again,  either  the  shell  is 
driven  ahead  or  the  arch  and  the  back  end  of  the  boiler  set- 
ting is  pushed  outward.  The  rear  arch  should  be  so  designed 
and  constructed  that  it  will  neither  leak  air  nor  pack  full  of 
dirt  and  crowd  the  boiler  out  of  bed. 

The  construction  of  a  good  back  arch  is  not  a  simple  mat- 
ter by  any  means.  It  is  hard  to  fasten  bricks  in  place  with- 
out iron  supports  to  carry  them,  but  if  iron  supports  are 
used  they  are  quite  apt  to  burn  out  and  let  the  arch  fall. 
Perhaps  the  best  arch  supports,  when  plain  bricks  must  be 
used,  are  stout  cast-iron  angles.  Cast  iron  stands  up  under 
heat  better  than  wrought  iron  or  soft  steel.  A  pattern  made 
of  exactly  the  right  size  and  length  for  the  arch  fonns  the 
very  best  way  of  keeping  satisfactory  arch  bearers  always 
on  hand.  Then,  when  the  arch  shows  signs  of  flatting  down, 
a  couple  more  bearers  may  be  put  in  and  the  brick  laid 
over  again. 

A  form  of  back-arch  construction  which  is  used  a  good 
deal  in  some  parts  of  the  country  consists  of  a  cast-iron 
angle  similar  to  that  shown  in  Fig.  i,  but  there  are  cast-iron 
circular  rafters,  etc.,  to  receive  and  hold  the  firebricks  which 
form  the  arch  proper,  the  bricks  being  laid  loosely  between 
the  cast-iron  rafters  until  the'quadrant  is  full.  The  central 
portion  of  the  brick  projects  below  the  iron  and  it  is  sup- 
posed that  the  brick  thus  projecting  below  the  metal  will 
protect  that  material  from  the  heat  to  a  considerable  extent. 
This  is  the  case  and  a  back  arch  thus  constructed  stands  the 
heat  much  better  and  longer  than  one  with  the  bricks  just 
flush  with  the  upper  surface  of  the  iron  castings. 

One  great  benefit  to  be  derived  from  the  use  of  a  back 
arch  constructed  in  this  manner  is  that  no  forms  are  neces- 
sary for  its  construction.  There  is  no  time  lost  in  building 
up  underneath  and  preparing  a  suitable  surface  to  lay  the 
bricks  against  that  they  may  be  laid  to  the  desired  curve. 
The  beam  and  rafter  method  is  quick  and  time  is  saved  in 
repairs  as  well  as  in  first  construction. 

In  one  instance  the  writer  t^nt  himself  and  the  boiler  out 
of  trouble  by  using  the  method  depicted  in  Fig.  2.  At  this 
job  there  was  no  brick  whatever  of  the  fire  variety,  and 
none  could  be  obtained  for  days.  Behind  the  power  house 
was  found  a  pile  of  old  paving  bricks.  They  were  some 
which  had  been  condemned  by  paving  inspectors  and  were 
in  the  main  fine  hard  brick,  the  defects  being  chiefly  in  the 
line  of  chipped  corners,   broken   ends   or   edges,   with   now 


and  then  a  broken  brick.  A  further  rummage  around  the 
premises  revealed  a  quantity  of  twisted  steel  bars — Ransome 
bars — such  as  are  often  used  in  reinforcing  concrete.  One 
of  the  bars  is  shown  at  D,  Fig.  2.  A  couple  of  scantlings 
were  placed  on  end  back  of  the  boiler  and  planks  were  laid 
across  the  scantlings,  resting  also  upon  pieces  of  i-in.  pipe 
thrust  into  the  upper  tubes  of  the  boiler.  A  few  grain  sacks 
were  placed  on  top  of  the  lumber;  then  some  sand  was 
shoveled  in  and  packed  down  until  it  approximated  the 
shape  to  be  given  to  the  inside  of  the  arch. 

A  lot  of  old  paving  bricks  had  been  brought  in  and  were 


Ffg.    2 — Back    Arch    of    Paving    Brick 

being  chipped  at  one  end,  as  shown  at  A,  B,  C,  by  two 
laborers  who  were  quickly  taught  how  to  chip  the  bricks 
without  breaking  many  of  them.  Next,  a  little  fireclay  was 
brought  out  and  added  to  by  mixing  with  it  some  old  fire- 
bricks which  were  pounded  up. 

When  pulverizing  old  firebricks  one  should  never  make 
the  mistake  of  trying  to  pound  all  of  the  material  fine 
enough  to  pass  through  the  No.  8  foundry  riddle,  which  is 
the  proper  sieve  to  use  in  screening  fireclay  and  brickdust 
for  fire  mortar.  It  takes  too  long  to  pound  up  all  the  little 
bits  of  brick  in  a  lot,  so  just  let  them  go.  Put  the  firebricks 
into  something  solid — a  stout  box  or  a  casting  of  some  sort 
— then  pound  the  bricks  with  the  end  of  a  bit  of  shafting. 
After  hannnering  a  few  minutes  pour  out  the  material  and 
pass  it  through  the  riddle.  All  the  fine  particles  will  be  re- 
moved by  this  action,  and  the  coarser  particles,  not  being 
supported  by  finer  material,  are  more  quickly  broken  than 
when  packed  with  fine  material.  Thus  it  pays  to  pound 
a  little  and  screen  often,  returning  the  coarser  particles  to 
the  pounding  box  for  inore  hammering,  and  repeating  the 
process  several  times. 

With  sufficient  mortar  material  at  hand,  proceed  to  lay 
the  lowest  course  of  brick  in  the  arch  to  be  constructed. 
The  inner  ends  of  the  bricks  will  come  together,  while  the 
outermost  ends  must  be  blocked  up  with  something.  For 
this  purpose  we  placed  one  of  the  twisted  rods  on  the  lower 
course  of  chipped  bricks,  put  on  a  little  mortar  and  went 
ahead  with  the  second  course.  As  the  arch  approached  the 
boiler  the  bricks  stood  more  and  more  vertical  and  the  rods 
did  a  good  deal  toward  keeping  the  bricks  from  falling  in- 
ward after  the  arch  became  old.  If  thought  desirable,  shal- 
low grooves  may  be  cut  in  the  bricks  to  receive  a  segment 
of  each  rod ;  then  it  will  be  mechanically  impossible  for  a 
portion  of  the  arch  to  cave  in,  unless  the  whole  structure 
goes  together. 

The  writer  lias  i)ut  into  service  several  paving-brick  back 
arches,  and  they  stand  the  strain  about  as  well  as  firebrick. 
Paving  bricks  can  also  be  used  in  case  of  emergency  to  line 
a  boiler  furnace  with,  but  thev  do  not  last  as  well  as  fire- 
brick for  that  purpose,  although  they  will  last  for  a  long 
time  when  the  boiler  is  not  forced  to  its  capacity.  As  noted 
in  the  above  paragraphs,  each  crack  between  the  bricks 
must  be  filled,  and  it  is  much  better  not  to  leave  large 
joints.  "Butter"  the  bricks,  then  rub  them  well  together, 
and  the  wall  will  be  tighter  and  will  stand  fire  much  better 
than  is  at  all  likely  to  be  the  case  when  the  wall  is  laid 
with  thick  joints. 

JVilloughby.  Ohio.  James  F.  Hobart. 
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Questions  and  Answers. 

Kiiully    lavor    me   vvilh   u   short    cxiilatiiitmn    of   a    "iili.inlcim"    iiiciiii    with 
irfcmiiT    1.1   Iflriihoiit-    lines.  II      M.    (i 

I  lie  U-iiii  'pliaiitdMi"  is  appln-d  tn  ,i  tliiiil  oin-tiit  tli.it 
rail  lu-  iiiatli'  by  coiiihiiiiiiy  Iwi)  metallic  ti-lcplionc  circuits 
tipriatid  separately  and  iiulcpendently.  llie  oiilj^oiiig  pliaii- 
toiii  circuit  consi.st.s  of  the  two  wires  of  one  metallic  circuit, 
while  the  return  phantom  circuit  i.s  completed  by  the  two 
wires  of  the  otiier  metallic  circuit.  Connections  to  the 
metallic  circuits  arc  made  at  neutral  points  formed  by 
means  of  inductive  coils  shunted  across  the  line  in  such  a 
way  that  they  otYer  larije  shunt  impedance  for  the  phantom 
telephone  current. 


What  information  does  a  controller  manufacturer  require  to  furnish 
a  speed  controller  for  a  shunt'wound  motor  the  speed  of  which  is  to  be 
varied  by  varying  the  current  throughout  the  armature?  F.   C.  W. 

In  order  that  a  controller  manufacturer  may  provide  you 
with  the  equipment  desired  for  varying  the  speed  of  a 
shunt-wound  motor,  it  would  be  necessary  for  you  to 
specify  the  horse-power  rating  of  the  motor,  the  required 
variation  in  speed  and  the  voltage  of  the  circuit.  It  would 
probably  be  to  your  advantage,  before  placing  an  order 
for  a  controller,  to  obtain  catalogs  and  price  lists  from 
several  manufacturers.  These  catalogs  give  much  infor- 
mation of  the  character  which  vou  desire. 


I  have  a  220-volt,  two-phase  induction  motor  with  four  leads  at  the 
terminal  board  and  desire  to  connect  the  motor  to  a  three-wire,  two- 
phase  service.     How  may  this  be  done?  W.   F. 

In  a  three-wire,  two-phase  system  one  of  the  wires  is 
used  as  a  common  conductor  for  two  of  the  phases.  That 
is  to  say,  the  emf  of  one  phase  is  derived  from  this  com- 
mon wire  and  one  outside  lead,  while  the  emf  of  th^  other 
phase  is  derived  between  this  same  common  wire  and  the 
remaining  .outside  lead.  The  two  wires  of  one  phase  of 
your  motor  should  be  connected  between  one  outside  lead 
and  the  common  conductor,  while  the  other  phase  should 
be  connected  between  the  other  outside  lead  and  this  com- 
mon conductor.  If  the  motor  is  of  the  true  two-phase 
type,  with  separately  insulated  phase  windings,  it  will  oper- 
ate properly.  The  direction  of  rotation  of  the  motor  will 
depend  upon  exactly  the  same  conditions  upon  which  it 
depends  when  four  separate  wires  are  used  instead  of 
three  wires.  That  is  to  say,  if  after  having  been  con- 
nected up  the  motor  revolves  in  a  reverse  direction  it  can 
be  caused  to  revolve  in  the  proper  direction  by  interchang- 
ing two  of  the  leads  of  either  of  the  phases  of  the  machine. 


Will  you  kindly  explain  the  meaning  of  the  following:  "Less  than 
100  hours  connected  load,  2  cents"?  What  is  meant  by  100  hours?  Does 
it  mean  kw-hours  or  hp-hours?  Also  explain  the  meaning  of  connected 
load.  What  is  meant  by  maximum  demand  in  the  following  clause: 
"Less  than   100  hours  maximum  demand,   1^  cents"?  C.   W. 

The  expression  "Less  than  loo  hours  connected  load, 
2  cents,"  would  have  to  be  interpreted  in  connection  with 
other  portions  of  the  rate  schedule  with  which  it  was  used. 
However,  it  probably  would  be  intended  to  mean  that  when 
the  energ}'  consumed  per  month  was  the  equivalent  of  the 
use  of  the  total  rated  connected  equipment  for  less  than 
100  hours  the  rate  would  be  2  cents  per  kw-hour.  The 
expression  "Less  than  100  hours  maximum  demand,  i}i 
cents,"  would  probably  mean  that  when  the  consumption 
of  energy  is  equivalent  to  the  use  of  the  maximum  demand 
amount  for  less  than  100  hours  per  month  the  rate  would 
be  i^  cents  per  kw-hour.  The  term  connected  load  would 
mean  the  sum  of  the  total  ratings  of  the  connected  appara- 
tus, while  the  maximum  demand  would  mean  the  total 
amount  of  power  consumed  by  the  connected  load  at  any 
one  given  time.  The  maximum  demand  would,  therefore, 
difTer  from  the  connected  load,  in  view  of  the  fact  that  at 
no  time  would  all  of  the  connected  equipment  be  in  service 
simultaneously. 


Why  IB  it  that  dircctcurrciit  ucnciatnik  aic  liiiiitcil  Ub  Ik  viillauc  ' 
Where  can  information  on  the  theory  of  the  hiKli-teniion  dircot-currrnl 
!>y»tem   be   found?      Where  can   woven-wire  brunhm   t)c  purchased''' 

U.    .1      K. 

The  limit  to  the  vtjltage  at  which  direct-current  gen- 
erators may  be  operated  is  determined  by  the  commutator 
or  current-collecting  device.  An  article  descriptive  of  a 
high-tension  direct-current  .system  used  in  luirope  was  con- 
tained in  our  issue  dated  Oct.  20,  1906.  The  system  as  de- 
scribed was  operated  to  transmit  energy  87  miles  at  a 
maximum  emf  of  60,000  volts.  As  noted  on  i)age  867  of 
our  issue  dated  Oct.  7,  1909,  the  equipment  has  been  ar- 
ranged and  added  to  so  that  it  may  be  operated  with  150 
amp  at  100,000  volts.  Woven  copper  brushes  are  made  by 
a  niunber  of  companies  and  can  doubtless  be  found  in  any 
first-class  electric   supply  store. 


Will  you  kindly  advise  iiic  of  the  names  of  the  companies  operating 
electric-light  plants  in  the  United  States  that  are  paying  a  percentage  of 
their  gross  receipts  to  the  cities  in  which  they  are  operating,  and  also, 
it  you  have  the  information,  will  you  please  give  me  the  percentage  o\ 
the  gross   which   is  paid?  S.    D. 

The  most  notable  example  of  a  company  of  this  kind  is 
the  Commonwealth  Edison  Company  of  Chicago,  which, 
according  to  an  ordinance  passed  by  the  Chicago  City  Coun- 
cil on  March  24,  1908,  is  obliged  to  pay  3  per  cent  annually 
of  its  gross  receipts  to  the  city  treasury.  The  Great  Falls 
Power  Company  received  a  franchise  from  the  city  of 
Nashville  July  18,  1902,  for  a  period  of  thirty-five  years, 
in  which  it  was  stipulated  that  the  company  was  to  pay  the 
city,  in  lieu  of  all  taxes  except  ad  valorem  taxes,  an  amount 
equal  to  2  per  cent  annually  upon  the  first  $50,000  of  its 
gross  receipts,  and  3  per  cent  on  all  over  $50,000,  derived 
from  the  sale  of  its  electric  energy  within  the  corporate 
limits  of  the  city.  The  Rockford  General  Electric  Com- 
pany, by  an  ordinance  granted  Feb.  6,  1899,  by  the  city  of 
Rockford,  111.,  and  amended  in  several  particulars  in  1908, 
agrees  to  pay  to  the  city  2  per  cent  of  its  annual  gross  re- 
ceipts from  commercial  lighting  over  and  above  $94,000,  on 
the  condition  that  if  any  other  company  should  in  the  future 
be  required  to  pay  less,  this  percentage  should  be  propor- 
tionately reduced.  Under  the  general  laws  of  the  State  of 
Kansas  governing  cities  of  the  first  class,  every  electric 
light  and  power  company  is  required  to  pay  into  the  city 
treasury  10  per  cent  of  its  net  earnings  over  and  above  10 
per  cent  earnings  on  its  investment.  Under  the  terms  of 
a  franchise  granted  by  the  city  of  Wichita  to  the  Wichita 
Gas,  Electric  Light  &  Power  Company,  the  grantee  agreed 
that  on  July  i,  191 1,  the  City  Council  should  have  its  choice 
of  receiving  i  per  cent  of  the  gross  earnings  under  the 
franchise  or  10  per  cent  of  the  net  earnings  over  and  above 
10  per  cent  upon  the  investment.  On  May  15,  1906,  the 
Denver  Gas  &  Electric  Company  secured  a  twenty-year 
franchise,  in  which  it  agreed  to  pay  into  the  city  treasury 
until  the  end  of  the  year  1907  all  of  its  gross  receipts  from 
the  sale  of  electricity  for  lighting  purposes  in  excess  of  an 
average  of  7.5  cents  per  kw-hr. ;  during  1908  and  1909  all 
in  excess  of  an  average  of  7.1  cents  per  kw-hr. ;  during  1910 
and  191 1  all  in  excess  of  an  average  of  6.7  cents  per  kw-hr.; 
during  1912  and  1913  all  in  excess  of  an  average  of  6.3 
cents  per  kw-hr.,  and  during  1914  and  thereafter  all  in 
excess  of  6  cents  per  kw-hr.  By  an  ordinance  approved 
Dec.  26,  1906,  the  city  of  St.  Paul,  Minn.,  granted  a  fran- 
chise to  the  Northern  Heating  &  Electric  Company  for  a 
period  of  twenty-five  years.  This  franchise  as  granted  was 
expressly  subject  to  all  the  conditions  and  obligations  con- 
tained in  the  city  charter,  including  the  filing  of  a  financial 
statement  and  the  payment  of  an  annual  license  fee  of 
5  per  cent  of  its  gross  earnings.  We  believe  that  the 
Narragansett  Electric  Light  Company,  of  Providence,  R.  L, 
operates  under  an  agreement  with  the  city  to  divide  its 
earnings  with  the  city  whenever  its  dividends  are  above 
8  per  cent. 


March  2,  1912. 
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Central  Station 

Management,  Policies  and  Commercial  Methods 


ELECTRIC  DRIERS  IN  THE  DYE  SHOP. 


In  textile  mills  after  the  finished  hose  or  socks  have  been 
dyed  they  are  commonly  drawn  over  foot-shaped  boards  to 
dry.  For  years  it  has  been  the  practice  to  draw  the  foot- 
wear over  these  boards,  at  the  risk  of  tearing  it.  Recently, 
in  several  progressive  mills,  electrically  heated  brass  foot 
models  have  been  substituted  for  the  older  boards  with 
much  success.  Each  brass  "foot"  contains  a  500-watt  heat- 
ing unit,  keeping  it  quite  warm,  so  that  the  dyed  fabric 
dries  in  a  fraction  of  the  time  before  required.  .\  dozen  or 
more  of  these  inverted  "feet"  are  mounted  on  a  bench  be- 
fore the  workman,  who  can  slip  the  socks  on  and  off  the 
slippery  brass  surface  with  the  minimum  of  trouble.  The 
foot  lasts  are  constructed  with  interchangeable  toes,  so  that 
by  screwing  on  different  end  pieces  several  sock  sizes  can 
be  dried.  The  introduction  of  the  electric  driers  has  prac- 
tically halved  the  cost  of  drying,  and  a  single  operator  now 
handles  twice  as  many  pairs  as  before.  The  brass  surface 
oflfers  no  projections  or  slivers  to  tear  the  hose,  and  as  the 
result,  "seconds"  and  spoiled  pairs  are  entirely  eliminated. 


LIFTING  LOADED  FREIGHT   CARS  BODILY  WITH 
ELECTRIC  HOIST. 


In  the  erection  of  the  approaches  for  the  new  St.  Louis 
municipal  bridge  across  the  Mississippi  River  electric  hoists 
are  used  to  lift  loaded  freight  cars,  trucks  and  all,  from 
the  lower  railroad  tracks,  depositing  the  cars  on  the  run- 
way level,  112  ft.  above,  where  a  switch  engine  pushes  them 
to  the  point  where  they  are  to  be  unloaded.  Standard  flat 
cars  loaded  with  steel  and  other  materials  are  handled  in 
this  way,  some  of  the  cars  with  their  loads  totaling  160,000 
lb.  Tlie  trucks  are  chained  to  the  car  bodies  before  lifting 
them  from  the  lower  tracks.  By  hoisting  the  loaded  cars 
bodily  in  this  way  the  time  and  cost  of  handling  the  mate- 
rial twice  and  hoisting  it  piece  by  piece  are  saved,  the 
loaded  cars  being  deposited  directly  at  the  work  where  they 
are  to  be  unloaded.  The  main  hoist  motor  is  of  the  440- 
volt  alternating-current  type,  although  the  auxiliary  motors 
used  to  spot  the  cars  in  position  on  the  rails  are  direct- 
current  machines  supplied  with  energy  through  a  motor- 
generator  set.  Electrical  energy  for  this  unique  hoisting 
application  is  furnished  by  the  East  St.  Louis  &  Suburban 
Railway  Company. 


THE  ELECTRICAL  EQUIPMENT  OF  THE  TRAVEL- 
ING SHOW. 


The  electrical  equipment  of  the  traveling  show  is  one  of 
cares  of  the  inspector  or  city  electrician  of  the  community 
where  the  company  is  performing.  How  to  treat  stage 
wiring,  which  is  in  use  only  a  few  hours,  but  where  any 
breakdown  may  be  followed  by  the  most  disastrous  conse- 
quences, is  a  question  that  constantly  confronts  the  re- 
sponsible inspector.  Equipment  which  is  approved  in  one 
city  may  be  refused  a  permit  in  another.  Improper  repairs 
and  additions  may  also  be  made  from  time  to  time.  This 
subject  was  discussed  at  length  at  the  recent  convention  of  ■ 
the  Western  Association  of  Electrical  Inspectors  at  Mil- 
waukee. Mr.  B.  W.  Clark,  chief  inspector  at  Detroit,  said 
that  he  requires  a  separate  inspection  of  each  show's  equip- 


ment, for  which  a  nominal  charge  of  75  cents  is  made.  No 
equipment  is  permitted  to  be  used  until  passed  upon  by  the 
inspector.  Such  stage  construction  is  treated  as  temporary 
work.  Open-link  fuses  are  permitted,  for  example,  pro- 
vided that  the  proper  base  material  is  used.  Mr.  Leon 
Taylor,  Dallas,  Tex.,  reported  that  each  local  stage  elec- 
trician is  placed  under  a  $1,000  bond  and  a  permit  is  re- 
quired for  each  show.  The  inspections  have  been  very 
rigid,  recently  the  curtain  being  held  for  fifteen  minutes  on 
account  of  a  broken  condenser  lens  on  a  spot-lamp.  Snap 
rings  are  required  on  all  plug  fixtures  so  that  the  parts 
cannot  become  accidentally  disconnected.  One  man  is  re- 
quired for  each  spot-lamp,  and  lamps  operated  from  the 
audience  must  be  roped  off  with  a  space  4  ft.  around  the 
stand  and  operator. 


ELECTRIC  MOTOR   SERVICE    IN  A  SMALL   OKLA- 
HOMA CITY. 


In  Mangum,  Okla.,  with  a  population  of  less  than  5000, 
the  central  station  operates  with  an  unusually  large  motor 
load,  although  the  community  possesses  comparatively  few 
manufacturing  plants  of  a  miscellaneous  character. 

The  electric  generating  plant  consists  of  two  200-kw  units 
belted  to  simple  non-condensing  Corliss  engines.  There  is 
a  connected  motor  load  of  455  hp  made  up  of  150  hp  driving 
three  pumps  which  supply  the  city  with  water  from  three 
wells,  108  hp  driving  pumps  and  compressor  for  an  ice 
plant  (the  ice  plant  using  the  condensed  steam  from  the 
electric  plant),  75  hp  driving  a  cotton  gin,  40  hp  driving  a 
cottonseed-oil  mill,  and  75  hp  driving  a  laundry.  Notwith- 
standing that  the  laundry  has  to  have  steam  for  drying 
and  washing  purposes,  the  electric  service  is  very  satisfac- 
tory. There  are  approximately  75  hp  in  planing  mill,  ma- 
chine shop,  bakery,  two  newspapers,  ventilating  fan  in 
school  building,  blacksmith  shops,  harness  shop  and  many 
other  places  where  use  in  made  of  from  i  hp  to  3  hp  in 
motors. 

A  rather  singular  condition  about  the  station  load  was 
that  the  peak  of  the  year  191 1  occurred  during  the  day 
through  the  months  of  September  and  October,  as  the  cotton 
business  had  been  well  started  before  the  ice  business  had 
fallen  off  appreciably.  The  ginning  of  cotton  by  electric 
motor  service  has  proved  highly  satisfactory. 

Since  December,  1910,  when  the  plant  was  purchased  by 
the  present  owners,  the  plant  of  the  Magnum  Electric  Com- 
pany has  been  entirely  remodeled.  The  gross  income  has 
almost  doubled  within  the  past  year,  and  with  contracts 
which  have  already  been  signed  the  income  for  1912  will 
exceed  that  of  191 1  by  25  per  cent.  For  the  year  191 1  the 
gross  income  per  capita  was  $9.46.  The  city  is  lighted  with 
sixty  6.6-amp  series  arc  lamps.  Mr.  John  C.  Keys  is  presi- 
dent and  Mr.  E.  W.  McClintic  is  manager  of  the  company. 


THE  ELECTRIC  MOTOR  IN  A   COFFIN    FACTORY. 


The  Globe  Casket  Company,  of  Louisville,  Ky.,  which  was 
formed  a  short  time  ago,  has  installed  the  most  approved 
types  of  mechanical  equipment  in  its  coffin  factory,  and 
every  machine  in  the  plant  is  equipped  with  an  individual 
motor,  electrical  energy  being  supplied  by  the  Louisville 
Lighting  Company. 


.|.S.. 
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In  iii.ikiiii;  idHiiis  iiKiiis  <li-lic;itc  carviiij;  ,in«l  -<li;iiiiii>.;  lonls 
art-  cinpliiyi'd.  and  C()n.>ir(|iu-iitly  perfect  coiitml  and  speed 
re);ulali()ii  of  the  carver  must  lie  given  to  the  operator  to 
produce  tiie  desiretl  etTect.  l?y  means  of  the  range  of  speeds 
allordcd  and  tiu-  readiness  with  which  power  may  be  en- 
tirely cut  (lit  tlu'  ([uality  of  work  turned  out  is  greatly 
eidianced. 

Several  nioldinj^  niachiin-s  arc  installed,  all  i(|inppc(l  uitii 
individual  mot(n-s,  the  largest  being  a  15-I11),  three-phase, 
440-volt  motor  directly  connected  to  a  lo-in.  molder.  To 
operate  the  band-saws  and  rip-saws  of  the  jilant,  tools  wiiich 
are  employed  constantly  but  which  do  not  demand  power  of 
especial  tension  or  regulation,  a  15-hp  motor  drives  two 
separate  shafts.  One  of  these  shafts  operates  the  rip-saws 
of  the  plant,  while  the  other  one  operates  the  band-saws.  In 
donble-i)laning  and  edging  tiie  boards  used  in  casket  con- 
struction the  (Ilobe  company  uses  a  30-in.  double  planer, 
which  is  one  of  the  biggest  machines  of  its  kind  in  Louis- 
ville ami  has  an  unusually  large  capacity.  The  planer  also 
is  driven  by  a  20-hp  motor,  directly  connected. 

A  leature  of  the  plant's  electrical  equipment  is  the  opera- 
tion of  a  big  blower  by  a  motor.  The  blower  is  a  50-in.  one. 
of  the  type  usually  found  in  wood-working  plants,  and  is 
used  to  rid  the  establishment  of  sawdust,  which  may  be 
utilized  for  fuel.  It  is  operated  at  a  speed  of  850  r.p.m.  by 
a  25-hp  motor.  Scraps  and  dust  are  used  in  heating  the 
plant  and  in  furnishing  steam  to  the  dry-kilns  where  lumber 
is  dried  to  the  desired  stage  before  it  is  consumed. 


COMPARATIVE  FIRST  AND  OPERATING  COSTS  OF 
SHAFT,  GROUP  AND   INDIVIDUAL  DRIVE. 


A  shirt  factory  in  a  certain  city  was  to  be  electrified,  and 
methods  of  shaft,  group  and  individual  drive  were  con- 
sidered. Approximately  150  machines  were  to  be  driven, 
and  the  question  arose  whether  these  could  best  be  operated 
by  two  large  motors  with  belts  and  shafts,  by  five  group 
motors  each  driving  a  smaller  number  of  machines,  or  by 
an  individual  motor  for  each  machine.  The  total  motor 
capacity  was  about  the  same  for  all  three  cases,  but  the 
friction  load  varied  considerably,  and  so  an  investiga- 
tion was  made  to  compare  friction  losses  with  the  in- 
creased first  cost  of  individual  motor  drive.  Reference  to 
dealers'  catalogues  showed  that  the  numerous  small  motors 
would  cost  from  three  to  five  times  as  much  as  the  two 
larger  motors  to  be  used  with  shaft  drive.  The  yearly  cost 
of  maintenance  was  also  higher,  and  the  figures  obtained 
for  annual  energy  consumption,  cost  of  energy  and  total 
annual  cost  are  given  in  the  accompanying  table,  whicli 
classifies  the  three  forms  of  drive. 

COMPARATIVE   INVESTMENT  AND   OPERATING   COST,    INDIVIDUAL 
AND  GROUP  DRIVE,  FOR  SHIRT  FACTORY. 


Shaft. 

Group. 

Individual. 

Number  of  machines 

Number  of  motors 

Aggregate  capacity,  motors,  hp.. 
Friction  load,  kw 

174 
2 

28 
9.7 
S 1 . 000 

S30 

S150 

42,630 

SI , 704 
SI, 884 

149 

5 
2.5 

SI. 400 

S50 

S210 

24,240 

S969.60 

149 
149 
24-5-6 

$4,500 

Yearly  cost,  maintenance 

Fixed  charges 

Annua;  kw-hr.  consumption .... 
Cost   of   energy  at   4   cents   per 

$125 

$175 

22.700 

S908 

$1,229.60               SI. 708 

From  the  above  figures  it  will  be  seen  that  the  five-motor 
group  will  be  most  economical  with  energy  at  4  cents.  On 
the  other  hand,  the  two-motor  group  will  effect  a  saving 
over  the  individual  drive  as  long  as  energy  is  less  than  3.3 
cents  per  kw-hour ;  also  a  saving  over  the  five-motor  group 
for  energy  costing  less  than  0.6  cent  per  kw-hour. 


BY-PRODUCT  ICE  FROM  NEW  TURBINE  STATION 
AT  LEXINGTON,  KY. 

.\  7.vton  ab>orplion-lype  ice-making  plant  is  being  in- 
stalled II.  the  new  turbine  station  of  the  Lexington  (Ky.) 
Utilities  (  oiniiany,  a  preliminary  description  of  the  steam 
leatures  ot  which  was  given  in  these  columns  on  Dec.  2. 
I 'tilization  of  the  exhaust  from  a  25-kw  pump  turbine,  loca- 
lion  oi  reirigerating  efpiiiJinent  and  freezing  tanks  in  build- 
ings 500  ft.  apart,  and  the  use  of  cooling  water  at  initial 
temperatures  of  90  deg.  to  95  deg.  Fahr.  are  among  the 
unusual  features  of  this  new  installation.  A  turbine  driving 
one  of  the  circulating-water  ]nnnps  will  furnish  steam  at 
25  lb.  back  pressure  for  the  operation  of  the  absorjjtifjn 
generator,  which  will  be  mounted  on  a  platform  in  the  new 
plant  building,  saving  extra  floor  space.  Exhausting  into 
the  atmosphere  this  turbine  would  take  50  lb.  of  steam  per 
kw-hr.,  while  at  25  lb.  back  pressure  its  consumption  is  in- 
creased only  to  70  lb.,  resulting  in  a  difference  of  about 
20  lb.  per  hp-hr.,  chargeable  to  ice  manufacture.  This  is 
believed  to  represent  a  consumption  of  about  one-third  the 
quantity  of  steam  that  would  be  required  by  a  compound 
condensing  compressor  plant.  During  the  summertime  the 
temperature  of  the  cooling  pond  from  which  the  condenser 
supply  is  taken  rises  to  95  deg.  Fahr.,  and  the  increment 
through  which  the  circulating  water  for  the  refrigerating 
plant  is  heated  will  amount  to  only  a  few  degrees.  The 
condensate  from  the  two  main  2500-kw  plant  turbines  will 
be  used  as  material  for  making  the  ice,  supplying  distilled 
water  pure  and  entirely  free  from  oil.  Messrs.  Sargent  & 
Lundy,  Chicago,  are  consulting  engineers  for  the  new  Lex- 
ington station,  the  absorption-type  ice-making  machinery 
for  which  is  being  furnished  by  the  Carbondale  Machine 
Company,  Carbondale,  Pa. 


MOTOR  DRIVE   IN  A   WOOD  MILL. 


The  Fort  Smith  (Ark.)  Crutch  &  Bed  Company  has  con- 
verted its  wood  mill  to  motor  drive,  making  use  of  modern 
construction  for  wiring  and  distribution,  overhead  motors, 
etc.,  as  shown  in  the  accompanying  illustration.  Two- 
phase.  220-volt,  6o-cycle  energy  from  the  lines  of  the  Fort 
Smith  Light  &  Traction  Company  is  employed  to  operate 
the   wood   shop.     A   7.5-hp   motor,   running  at    1800   r.p.m.. 


Wood    tVlill     Equipped    with     IVIotor    Drive 

drives  the  double-end  cut-off  saw.  A  5-hp  motor,  running 
at  the  same  speed,  is  belted  to  the  24-in.  planer.  Individual 
motors  of  similar  type  drive  the  trimming  saw,  the  i6-in. 
hand  jointer  and  the  swing  cut-off  saw.  The  cut-out  cabi- 
nets for  the  motor  circuits  are  grouped  on  the  wall  seen 
at  the  far  end  in  the  picture. 
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CONTRACTOR'S    MOTOR-DRIVEN    GRAVEL    HOIST 
AND    CRUSHER. 


The  Carson  Mathews  Company,  of  Eugene,  Ore.,  makes 
use  of  a  motor-driven  sand  ami  gravel  hoist  and  crusher, 
the  total  connected  load  of  which  is  140  hp.  As  shown  in 
the  accompanying  illustration,  a  loo-hp,  2300-volt  alter- 
nating-current motor  drives  the   main   hoist.     The  smaller 


Sand     and     Grave!     Hoist     and     Crusher. 

induction  motors  are  of  the  22()-volt  type.  .\  23-lip  motor 
is  belted  to  the  crusher  and  a  15-hp  unit  is  belted  to  the 
sieve  and  conveyer.  The  Mathews  plant  operates  with  a 
load-factor  of  about  7  per  cent,  the  average  monthly  kw- 
hour  consumption  during  eight  months  being  5800  units. 
Per  horse-power  installed  the  average  cost  of  operation 
has  been  $1.19  per  month.  On  account  of  the  greater 
activity  in  the  building  trades  during  the  summer  months, 
such  a  gravel  and  sand  plant  as  that  illustrated  has  a  char- 
acteristic summer  load  curve  very  beneficial  to  the  central 
station  with  an  industrial-motor  load.  Following  is  given 
the  monthly  consumption  of  energy  of  the  Eugene  hoisting 
plant:  April,  4940  kw-hours;  May,  1590  kw-hours ;  June. 
4210  kw-hours:  July,  7600  kw-hours:  August,  6650  kw- 
hours;  September,  8180  kw-hours:  October,  7170  kw-hours: 
November,   5900   kw-hours. 


FREE    ENERGY   FOR    PIPE   THAWING  AT 
ROCHESTER,  N.  Y. 


During  the  present  winter  the  number  of  cases  of  frozen 
water  pipes  in  Rochester,  N.  Y.,  has  been  so  great  that  the 
Rochester  Railway  &  Light  Company  has  found  it  expedient 
to  place  at  the  disposal  of  the  water  department  of  the 
city  six  gangs  of  four  men  each  who  receive  orders  from 
the  water  department  and  work  in  conjunction  with  men 
familiar  with  the  water  piping  of  the  city.  All  cases 
brought  to  the  attention  of  the  lighting  company  are  re- 
ferred to  the  water  department  for  relief,  and  the  company 
receives  from  the  water  department  compensation  for  the 
actual  time  of  its  men  placed  at  the  disposal  of  the  depart- 
ment and  for  the  material  used.  The  energy  used  in  thaw- 
ing out  the  frozen  water  pipes  is  given  free  of  charge. 
Naturally  the  lighting  company  has  been  somewhat  handi- 
capped all  winter  by  the  absence  of  its  twenty-four  em- 
ployees, but  enthusiasm  for  the  welfare  of  Rochester  and 
its  inhabitants  makes  the  inconvenience  of  little  effect. 

In  the  direct-current  districts  a  special  clamp  is  fastened 
to  the  frozen  hydrant  and  one  side  of  the  system  is  con- 
nected to  the  clamp  through  a  switch  by  means  of  a  coil  of 
wire  having  sufficient  resistance  to  protect  the  system  against 
a  short-circuit.  It  is  usual  to  fuse  the  switch  for  1000  amp 
and  if  the  fuse  blows  to  substitute  a  coil  of  smaller  wire,  the 
wire  sizes  carried  by  the  crew  ranging  from  No.  6  to  No. 
0000.    The  direct-current  svstem  having  a  grounded  neutral. 


no  other  connection  is  of  course  necessary,  and  the  time  re- 
(juired  to  tliaw  a  pipe  after  this  fashion  ranges  from  two 
to  four  minutes. 

In    the    alternating-current    districts    the    automobile    is 


Pipe-Thawing     Outfit    at     Rochester,     N.     Y. 

i({ui])pe(l  witli  two  transformers  connected  in  series  on  the 
2300-volt  side  and  in  multiple  on  the  low-tension  side.  Con- 
nection is  made  to  the  nearest  lines  by  means  of  a  coil  of 
wire  which,  with  the  resistance  of  the  pipe,  will  limit  the 
current  to  from  200  amp  to  300  amp.  The  switch  is  left 
closed  until  the  pipe  is  freed.  If  the  water  pipe  is  of  small 
diameter  and  very  long  the  full  voltage  of  the  alternating- 
current  system  is  applied  for  a  few  minutes. 


MODEL  OF  ELECTRICALLY  DRIVEN  SHOP  AT 
PROVIDENCE. 


I'he  .Xarragansett  h^lectric  Lighting  Company,  of  Prov- 
idence, R.  I.,  has  recently  placed  on  exhibition  at  its  of- 
fices a  model  electrically  driven  machine  shop  for  the  pur- 


IVIotor- Driven     Shop. 


pose  of  advertising  its  electric-motor-service  facilities.  The 
model  is  6  ft.  long  by  3  ft.  high,  and  consists  of  a  minia- 
ture two-story  factory  with  pattern  shop,  machine  shop, 
electric    elevator,     office    and    drafting- room     complete     in 


4«. 
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I'vrry  ili'iail  I  nun  wurkhciiclir.s  aiul  aiili  spilling  sij^ii.s  lo 
tiny  fifotrir  lights  and  oflicc  fittings.  ICacli  floor  is 
itinippctl  with  a  group  of  tools  of  (Icrnian  make  driven  In' 
a  motor  mounted  on  the  ceihng,  about  tvvi-nty  tools  being 
in  use.  The  exhibit  is  jo  in.  deep,  and  emphasizes  the 
fact  tliat  over  18,000  lip  in  nmtors  is  now  in  service  on  the 
company's  system,  an  engineering  department  being  main 
tained  by  the  company  for  the  benefit  of  its  customers. 
Motor  layouts,  specifications  ami  estimates  are  furnished 
and  electric  and  steam  test  are  made  without  charge.  The 
exhibit  has  attracted  much  attention  in  Providence,  and  is 
lieing  utilized  in  connection  with  various  industrial  dis- 
plays outside  the  office  as  well  .is  within  the  regular  new- 
appliance  exhibition  room. 


DELIVERY  COSTS  WITH   ELECTRIC  TRUCKS. 


.\  large  Cleveland  department  store  lias  eight  Maker 
electric  delivery  wagons  in  service,  making  its  package 
deliveries  over  a  large  area  of  the  city's  paved  and  unpaved 
street.  During  a  normal  month  like  November  last  164 
packages  were  delivered  daily  at  an  average  cost  per  pack- 
age of  4.03  cents,  including  all  operating  expenses,  depre- 
ciation, insurance,  interest  on  investment,  etc.  During  the 
holiday  rush  that  occurred  in  December  247  deliveries  were 
made  daily,  the  actual  cost  for  each  package  delivered  being 

ELECTRIC-TRUCK  PERFORMANCE. 


Number 

Number 

Date. 

Mileage. 

Packages. 

Date. 

Mileage. 

Packages. 

Nov.  1 

34 

169 

Dec.  1 

33 

164 

2 

37 

172 

2 

40 

170 

3 

35 

153 

3 

47 

183 

4 

31 

170 

4 

42 

142 

6 

45 

145 

5 

50 

195 

7 

27 

208 

7 

34 

208 

8 

52 

142 

8 

27 

227 

9 

33 

167 

9 

30 

240 

10 

41 

130 

10 

41 

243 

11 

56 

123 

11 

33 

198 

13 

34 

175 

12 

38 

204 

14 

43 

150 

13 

30 

260 

IS 

30 

213 

15 

27 

314 

16 

22 

230 

16 

32 

348 

17 

32 

214 

17 

44 

264 

18 

,   46 

174 

19 

25 

309 

20 

34 

145 

20 

26 

332 

21 

37 

143 

21 

32 

280 

22 

35 

210 

22 

40 

196 

23 

40 

121 

23 

21 

263 

24 

37 

13j    , 

24 

34 

401 

25 

34 

163 

27 

42 

307 

27 

32 

112 

28 

45 

277 

28 

30 

174 

29 

43 

209 

29 

26 

150 

30 

24 

179 

1 

31 

26 

147 

but  2.y  cents.  In  each  instance  the  total  daily  travel  of  the 
wagons  was  about  the  same,  35  to  36  miles  per  wagon  per 
day.  The  accompanying  table  shows  the  average  perform- 
ance of  the  eight  trucks  for  each  day  in  November  and 
December. 


INCREASING  USE  OF  ELECTRICAL   ENERGY  FOR 
ICE  MAKING  IN  CHICAGO. 


It  is  estimated  that  2,000,000  tons  of  ice  are  used  annually 
in  Chicago.  As  it  takes  from  50  kw-hr.  to  55  kw-hr.  of 
electrical  energy  to  manufacture  a  ton  of  artificial  ice  a 
ready  statistician  has  computed  that  if  all  the  ice  were  made 
in  electrically  operated  plants  it  would  require  110,000,000 
kw-hr.  per  annum,  which  would  be  a  considerable  addition 
to  the  load  on  the  central-station  system. 

While  it  may  be  doubted  whether  this  consummation  will 
ever  be  reached,  a  good  start  has  been  made  in  the  direction 


indicated.  Kepi cscnlalives  of  the  contract  department  uf 
the  Commoiivveallh  Kdison  Company  make  an  argument  for 
the  manufacture  of  artificial  ice  by  central-station  electrical 
energy  which  has  convinced  several  of  the  ice  manufac- 
turers. The  greatest  expense  in  handling  ice  is  caused  by 
transporting  the  jjroduct  to  the  premises  of  ctjiisumers.  It 
IS  thought  not  to  be  economical  to  haul  ice  for  a  radius 
greater  than  i  mile  from  the  icehouse  or  manufacturing 
plant.  I  lierefore.  it  seems  to  be  logical  in  a  large  city  to 
establish  a  number  of  small  ice-making  plants  scattered 
throughout  tlie  wide  area  served,  in  order  to  reduce  the  big 
item  of  expense — that  is,  haulage — to  a  minimum.  The  use 
of  electrical  energy  from  a  central  station  lends  itself  ad- 
mirably to  this  plan  of  having  scattered  centers  of  produc- 
tion, b'urthermore,  it  is  not  necessary  where  ice  is  made 
by  purchased  electrical  energy  to  maintain  a  large  ware- 
house with  the  consequent  expense  for  real  estate. 

On  the  part  of  the  central  station  the  ice-making  and 
refrigerating  plants  form  a  desirable  summer  load,  and  by 
making  an  arrangement,  as  is  done  in  Chicago,  whereby 
the  ice-making  plants  can  be  off  the  peak  in  the  winter 
months  an  especially  low  rate  can  be  made  by  the  central- 
station  company.  In  the  contract  for  this  "ofT-peak"  rate 
it  is  provided  that  electricity  shall  not  be  used  between  the 
hours  of  4  and  8  p.  m.  during  the  months  of  November, 
December,  January  and  February. 

At  present  the  Commonwealth  Edison  Company  is  supply- 
ing electricity  for  ice  making  to  seven  plants.  Three  of 
these  belong  to  the  Knickerbocker  Ice  Company,  one  being 
located  at  1701  West  Van  Buren  Street,  another  at  6105 
Lexington  Avenue  and  a  third  at  638  West  Sixty-fifth 
Street.  The  Lincoln  Ice  Company  has  an  electrically  oper- 
ated plant  at  325  North  Elizabeth  Street,  the  Crystal  Ice 
Company  one  at  1457  Clybourn  Avenue,  Anderson  &  Good- 
man one  at  4237  South  State  Street  and  the  Englewood 
Distilled  Water  Ice  Company  one  at  West  Sixtieth  Street 
and  Armour  Avenue.  It  is  also  worthy  of  remark  that  the 
Knickerbocker  Ice  Company  is  building  two  more  plants  and 
Anderson  &  Goodman  one  more  plant,  after  one  year's  satis- 
factory experience. 

All  the  ice-making  plants  in  operation  by  central-station 
energy  use  two  compressors  each,  except  in  the  case  of  the 
Crystal  Ice  Company  and  the  Englewood  company,  each  of 
which  has  one  compressor.  The  total  connected  horse- 
power varies  from  235  hp  in  the  case  of  the  Crystal  Ice 
Company  to  564  hp  in  the  case  of  the  Lexington  Avenue 
plant  of  the  Knickerbocker  company.  The  rating  of  the 
plants  varies  from  60  tons  of  ice  a  day  in  the  case  of  the 
Crystal  Ice  Company  to  180  tons  in  the  case  of  the  Lincoln 
Ice  Company. 

SOLICITING    MOTOR    BUSINESS    IN    A    CITY    OF 
20,000. 


The  central-station  manager  in  the  small  city  who  starts 
out  to  make  special  rates  to  secure  motor  business  should 
first  become  thoroughly  conversant  with  the  relation  of 
load-factor  to  the  cost  of  energy  production.  For,  as 
pointed  out  by  Mr.  A.  E.  Peirce,  Jr.,  assistant  manager  of 
the  Chippewa  Valley  Railway,  Light  &  Power  Company, 
before  the  Wisconsin  convention  at  Milwaukee,  Jan.  18,  it 
is  sometimes  necessary  to  ofTer  rates  lower  than  the  present 
cost  of  manufacturing  energy  where  the  power  load  has 
not  been  developed.  Knowledge  of  the  possible  and  prob- 
able additional  load  will  enable  the  manager  to  make  a  rate 
that  will  get  this  business  in  such  amount  as  to  reduce  the 
cost  of  manufacture  to  a  profitable  point  in  relation  to  the 
new  power  rate,  incidentally  giving  an  increased  profit  on 
the  load  already  carried. 

In  the  city  of  20,000  under  consideration  every  possible 
power  consumer  should  be  classified  and  listed.  Many  loads 
may  be  tabulated  that  will  seem  hard  to  connect  up,  but 
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after  a  year  or  two  it  will  be  surprising  to  look  back  and 
see  how  many  of  the  hard  customers  have  been  secured. 
The  solicitor  is  advised,  therefore,  to  open  a  file  for  every 
power  user  and  to  begin  to  collect  data  pertaining  to  each. 
At  the  same  time  he  should  get  on  friendly  terms  with 
plant  managers,  and  if  convenient  take  them  through  elec- 
trically operated  shops  in  similar  lines. 

The  Chippewa  Valley  company  has  made  a  practice  of 
drawing  up  floor  plans  of  the  premises  of  power  users, 
locating  thereon  each  machine  with  its  description.  The 
engine  is  then  tested,  cards  being  taken  throughout  an 
entire  day.  During  the  noon  hour  the  friction  load  of  the 
shafts  and  belts  is  measured,  and  then  the  friction  of  the 
engine  itself.  All  information  possible  is  obtained  from  the 
•engineer  and  fireman  regarding  quantity  of  fuel  used,  oil, 
etc.  The  shop  layout  is  then  gone  over  carefully  to  decide 
where  group  and  where  individual  drive  is  best,  whether  the 
motors  should  be  located  on  wall,  floor  or  ceiling,  the  size 
and  speed  of  motors,  and  whether  these  should  be  directly 
connected  or  belted.  In  this  respect  the  motor  manufac- 
turers can  help,  as  they  have  experts,  familiar  with  dif- 
ferent classes  of  work,  who  will  gladly  lay  out  the  proper 
drives  in  case  the  central-station  man  is  not  familiar  with 
the  particular  power  requirements.  Figures  are  obtained 
next  on  the  wiring,  the  motors,  etc.  A  sheet  is  then  drawn 
up,  showing  the  probable  cost  of  electric  drive,  interest 
and  depreciation  on  the  electrical  installation,  etc.  Against 
this  is  balanced  the  present  cost  of  isolated-plant  power. 
This  completed  plan  is  then  submitted  to  the  manager. 
Usually  it  can  be  shown  that  an  increase  of  10  to  20  per 
cent  in  output  can  be  efifected  through  electric  drive,  with- 
out other  change  in  machines  or  men.  Individual  operation 
is  also  found  to  save  the  enormous  friction  losses  of  belts 
and  shafting,  which  in  many  plants  reach  values  of  40  per 
cent  of  the  total  load. 


CENTRAL-STATION  DRIVE  OF  OIL  WELLS  IN 
CALIFORNIA. 


The  operation  of  oil-well  pumps  by  central-station  energy 
has  generally  been  considered  outside  of  the  possibilities  of 
motor  drive  in  most  large  oil  fields  on  account  of  the  cheap 
fuel  available  at  the  wells.  Most  oil  wells  produce  more 
or  less  natural  gas,  and.  as  this  has  to  be  wasted  in  any 
event,  the  common  practice  has  been  to  install  gas  or  steam 
engines  to  work  the  pumps.  Near  Folsom,  W.  Va.,  a  num- 
ber of  motor-driven  oil  wells  have  been  in  operation  several 
years.  Recently  central-station  service  has  been  introduced 
among  the  wells  of  the  Kern  River  and  Los  Angeles  fields 
in  California,  where  more  than  300  motors  are  now  at  work, 
resulting  in  a  saving  of  half  the  former  cost  of  steam  drive. 
Back-geared,  star-delta,  variable-speed  motors  are  used, 
these  motors  being  arranged  with  switches  to  convert  their 
windings  from  star  to  delta  connection.  In  star  the  motors 
develop  10  hp  continuously.  Delta-connected  they  develop 
30  hp  and  momentary  overloads  as  high  as  75  hp.  Pumping 
and  pulling  is  done  on  the  low-power  connection.  When 
cleaning  the  well  the  high  power  is  required  to  hoist  the 
bailer  and  to  spud  it  with  the  sand  reel.  For  spudding  from 
the  wrist  pin  only  the  low  power  is  required.  The  motor 
speed  is  governed  by  a  street-car-type  controller  operated 
through  lever  and  wire  transmission.  The  wells  average 
850  ft.  in  depth  and  require  100  kw-hr.  to  180  kw-hr.  for 
cleaning.  At  1.2  cents  per  kw-hr.  this  makes  the  cost  of 
cleaning  $1.20  to  $2.16.  The  principal  saving  in  cost  of 
oil-well  operation  by  motor  is  due  to  lack  of  standby  losses 
and  to  good  efficiency  at  low  speeds,  starting  and  overloads. 
Steam  losses  due  to  condensation  during  rain  and  snow  are 
saved  with  the  electric  motor.  Flectricity  is  more  flexible 
and  easy  to  transmit  than  steam,  responds  more  quickly, 
breaks  fewer  rods,  does  not  run  away  when  a  rod  is  broken, 


and  is  more  quickly  reversed.  In  comparing  costs  of  steam 
and  electric  drive  the  Journal  of  Electricity,  Power  and  Gas 
submits  the  accompanying  figures  and  makes  the  foUowmg 
C(jnnncnts: 

COSTS  PER  WELL  PER  DAY. 


Steam. 


Electricity. 


Labor,  operating  (oilers,  well  gang,  boilermen  and 

electricians) 

Maintenance  (fuel,  water,  oil  and  electric  power). 


$0.60 

2.55 

$3,15 


$0.40 

1.35 

$1.75 


Saving  electricity  over  steam.  $1.40  per  well  per  day. 

Reduction  in  operating  expense,  44.5  per  cent. 

(In  the  above,  fuel  oil  is  taken  at  40  cents  per  barrel). 

"On  the  basis  of  233  wells,  this  means  a  saving  in 
operating  expense  of  $119,000  per  year. 

"The  market  price  of  oil  in  the  Kern  River  fields  to-day 
is  about  32  cents  per  barrel  at  the  well.  From  the  figures 
given  it  is  obviously  out  of  the  question  to  pump  wells  by 
steam  when  the  production  falls  below  10  bbl.  per  day.  In 
the  case  of  electricity  the  production  can  fall  as  low  as 
5%,  bbl.  per  day  before  the  cost  equals  the  selling  price  of 
the  product.  In  the  Eastern  fields,  where  the  oil  is  of  a 
paraffine  base,  wells  are  actually  pumped  by  electricity 
which  produce  only  2  bbl.  and  3  bbl.  per  day. 

"The  cost  of  electrification  varies  from  $675  to  $900  per 
well,  depending  on  type  and  size  of  motor,  method  of  in- 
stallation, transmission  line  and  transformer  layout. 
Assuming  $750  as  the  cost,  with  a  saving  of  $1.40  per  well 
per  day,  the  electrical  installation  would  pay  for  itself  in 
535  days,  or  eighteen  months  not  counting  Sundays.  In 
three  years  it  would  pay  for  itself  and  the  full  service 
value  of  the  steam  system.  After  three  years  the  saving  of 
$1.40  per  well  per  day  would  be  clear  profit.  Instead  of 
setting  aside  the  total  saving  efifected  by  electricity,  a  sink- 
ing fund  of  25  cents  per  day  at  6  per  cent  interest  will  pay 
ofif  $750  in  seven  years." 


EMERGENCY  PREPARATIONS  TO    MEET   2000 
PIPE-THAWING  CALLS  IN  CHICAGO. 


The  extraordinary  cold  spell  which  gripped  Chicago 
after  the  first  of  January  was  followed,  at  a  time-lag  of 
several  weeks,  by  numerous  cases  of  frozen  water  pipes 
and  mains  as  the  low  temperature  penetrated  to  the  pipe 
levels.  The  Commonwealth  Edison  Company  has  done  lit- 
tle pipe-thawing  service  in  recent  years,  but  this  season, 
at  the  solicitation  of  the  city  water  works  department  and 
of  citizens,  it  undertook  to  render  such  service  at  the  cost 
of  time  and  labor,  as  an  accommodation  to  the  public.  The 
first  requests  were  received  the  latter  part  of  January,  and 
by  Feb.  i  113  services  had  been  thawed  for  the  city  and 
forty  for  private  parties.  Where  the  householder  reported 
the  trouble  through  the  water  department  the  city  paid  for 
the  work  of  thawing,  although  a  number  of  water  users 
applied  directly  to  the  Edison  company,  preferring  to  incur 
a  slight  expense  in  the  hope  of  getting  more  prompt  at- 
tention. All  work  was  attended  to  with  the  maximum  dis- 
patch, but  the  number  of  calls  rapidly  outdistanced  the 
available  force  for  the  work,  although  pipe-thawing  equip- 
ment and  crews  were  assembled  from  all  departments.  On 
Feb.  19,  for  example,  350  calls  were  received  in  a  single 
day,  bringing  the  total  number  to  that  date  above  2000. 

To  meet  these  2000  calls  for  assistance,  the  majority 
received  within  twenty  days,  all  the  company's  regular  line 
wagons  and  trucks  that  could  be  spared  were  equipped  with 
pipe-thawing  transformers,  extra  wagons  were  borrowed 
from  other  departments,  and  all  regular  construction  and 
repair    work,    except    of   an    emergency   nature,    was    inter- 
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niptitl  ti>  man  tlu'  |)i|>c  tli.iwiiij;  crow.s.  I-'.iglitt'cn  liilly 
filiii|)|)c-il  outfits  wcir  tliiis  assiMiiliU'd  and  put  into  service 
(luring  tlic  worst  days,  cacli  gang  lliawiug  seven  to  eight 
services  jier  day.  Kach  crew  comprised  a  driver,  the  fore- 
man, one  or  two  linemen,  and  a  ])luml)er.  tlie  latter  em 
l)liiyed  by  the  city  or  the  householder. 

.\  pair  of  lo-kw  or  15-kw  distributing  transtdrmers  with 
their  primaries  arranged  to  he  connected  in  series  across 
the  nearest  Jjoo-volt  circuit,  and  delivering  50  volts  at 
their  secondaries,  formed  the  electrical  ecpiipnunt  of  each 
wagon.  Xo  current-regulating  protective  or  measuring 
devices  other  than  the  primary  fuses  were  used,  although 
it  was  first  planned  to  equip  the  crews  with  annneters,  re- 
actance coils,  etc.,  only  a  few  of  which  were  available. 

On  reaching  the  location  of  the  frozen  water  pipe,  the 
linemen  prepared  to  make  connection  to  the  transformers 
from  the  nearest  J2O0-volt  line,  while  tiu'  plumber  entered 
the  cellar  and  disconnected  the  house  piping  from  the 
street-service  line.  This  precaution  was  insisted  on  since 
tires  have  occurred  where  the  heavy  thawing  current  could 
fuid  some  other  outlet  than  the  intended  i)ath  through  the 
service  pipe.     One  50-volt  secondary  lead  was  then  run  to 


Pipe-Thawing    Outfit    at    Chicago. 

the  cellar  end  of  the  service  pipe  and  the  other  attached 
to  the  nearest  fire-plug  or  hydrant.  Through  the  path  thus 
formed,  having  a  resistance  of  a  fraction  of  an  ohm,  cur- 
rents of  200  amp  to  300  amp  were  delivered  by  the  50-volt 
pressure,  and  this  was  found  to  thaw  the  average  service  in 
from  five  to  fifteen  minutes.  In  the  case  of  longer  01 
higher  resistance  paths,  the  time  required  for  thawing 
with  50  volts  was  simply  a  little  longer,  and  regulating  ap- 
l)aratus  was  not  found  necessary.  The  crews  without  am- 
meters, once  familiar  with  their  w^ork,  handled  the  jobs  as 
easily  as  those  fitted  out  with  indicating  devices.  The  first 
wagons  equipped  exhausted  the  supply  of  lo-kw  and  15-kw 
transformers,  and  the  later  crews  were  provided  with  20- 
kw  and  25-kw  transformers  having  their  primaries  con- 
nected in  series  at  the  connection  blocks.  No  attempt  was 
made  to  meter  the  energy  used,  as  this  probably  amounted 
tf  only  from  2  kw-hr.  to  4  kw-hr.  per  job  and  was  consid- 
ered negligible.  In  one  case  where  a  6-in.  street  main  was 
frozen,  shutting  ofif  all  the  water  in  its  block,  the  applica- 
tion of  75  kw  at  100  volts  during  an  hour  w^as  required. 
The  labor  and  material  used  at  each  job  were  figured 
at  cost  in  billing  the  householder,  the  average  cost  per  job 


being  only  $10  to  .$13.  1  his  amount  is,  of  course,  negligible 
compared  with  the  cost,  time  and  trouble  of  freeing  the 
l)ipes  by  digging  them  up.  Such  a  remedy  also  leaves  the 
pij)es  in  even  more  vulnerable  condition  than  before,  as 
the  frozen  dirt  cannot  be  packc<l  hack  properly  and  is 
IRMielrated  ra])idly  by  surface  frost,  resulting  in  repeated 
trouble.  This  was  demonstrated  in  the  case  of  the  large 
street  main  above  referred  to,  where  the  main  paralleled 
a  trench  which  bail  hi'cn  backlillcd  iluring  the  present  sea- 
son  of    frost. 

The  freezing  of  water  pi])es  has  its  psychological  side. 
Sunday,  heb.  18,  the  weather  turned  quite  warm  in  Chi- 
cago, till-  thermometer  rising  to  50  deg.  beneath  a  bright 
sky.  The  next  day  the  Cnnnnonwealth  Edison  Company 
received  330  api)eals  to  thaw  frozen  pipes,  the  greatest 
inunber  in  one  day  during  the  1912  cold  snap.  Good  house- 
iiolders  who  had  been  kecj)ing  their  spigots  open  during 
the  extremely  cold  weather  concluded  that  their  troubles 
from  freezing  were  at  an  end  with  the  first  warm  day  and 
allowed  the  circulation  to  be  shut  off,  forgetting  that  at  the 
depth  of  the  pipes  the  ground  was  still  as  cold  as  ever. 
In  all  more  than  1000  services  were  thawed  out  by  the 
Commonwealth  Edison  Company  during  the  period  above 
noted,  for  which  disinterested  service  it  earned  the  thanks 
of  numerous  householders  and  the  Chicago  public  at  large. 


CONVENIENT  NEWS  BULLETINS. 


One  of  the  time-saving  innovations  introduced  by  Presi- 
dent Einstein  of  the  Union  Electric  Light  &  Power  Com- 
pany, of  St.  Louis,  is  a  circular  news-bulletin  service.  All 
the  St.  Louis  daily  newspapers  are  read  carefully  in  the 
president's  office,  and  everything  judged  to  be  of  interest 
to  heads  of  departments,  whether  relating  directly  to  the 
company  or  not.  is  cut  out  and  pasted  on  a  sheet  of  card- 
board 14  in.  wide  and  18  in.  long.  This  bulletir  is  then 
passed  in  succession  to  the  sales  manager,  the  manager  of 
the  automobile  department,  the  secretary,  the  chief  electrical 
engineer,  the  chief  engineer  of  power  plants  and  the  pur- 
chasing agent,  and  then  returned  to  the  president's  office 
for  filing.  Each  department  head  indicates  the  time  the 
sheet  is  received  and  adds  his  initials  on  a  printed  form 
in  one  corner  of  the  bulletin.  This  system  does  away  with 
Ihe  reading  of  the  newspapers  for  information,  prospects, 
etc.,  in  each  departinent ;  one  reading  does  for  all  depart- 
ments. However,  any  officer  noticing  any  news  of  interest 
is  expected  to  transmit  it  to  the  president's  office  for  the 
bulletin  service,  lest  it  be  overlooked.  The  bulletin  serves 
the  further  purpose  of  being  the  medium  of  company  orders 
and  announcements.  The  signing  of  the  blank  shows  that 
all  the  information  given  on  the  sheet  has  been  conveyed  to 
each  department. 


FAMOUS  QUEEN  BEE  MILL  NOW  ELECTRICALLY 

DRIVEN  AFTER  THIRTY-THREE  YEARS' 

IDLENESS. 


In  1879  the  famous  Queen  Bee  flour  mill  was  built  at 
Sioux  Falls,  S.  D.,  at  a  cost  of  half  a  million  dollars.  At 
that  time,  recognized  as  the  finest  mill  of  its  kind  in  the 
world,  it  attracted  many  foreign  visitors,  several  of  whom, 
during  its  construction,  came  from  as  far  as  Budapest, 
Hungary.  The  walls  of  the  structure,  80  ft.  by  100  ft.  and 
seven  stories  high,,  are  of  Sioux  Falls  jasper  granite,  an 
extremely  hard  stone  which  makes  the  best  cobble  paving 
for  heavy  traffic.  The  mill  was  operated  for  a  year,  but 
was  shut  down  in  1880  because  both  the  railroads  entering 
Sioux  Falls  had  their  Western  termini  there,  and  all  grain 
had  to  be  hauled  from  the  East  and  the  flour  shipped  l)ack. 
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Since  that  time  the  old  mill  stood  idle  until  the  present 
year,  when  it  was  re-equipped  for  electric  drive  at  greatly 
increased  production.  The  building  itself  was  in  splendid 
repair  and  only  the  roof  needed  re-covering.  The  old  com- 
bination of  millstones  and  rolls  was  replaced  by  modern 
Allis  rolls,  and  the  stones  were  discarded.  No  sifters  or 
differential  reels  were  included  in  the  first  equipment,  but 


A  MOVABLE  MOTOR  ON  A  DAKOTA  FARM. 
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350-hp    Induction    Motor  In   Queen    Bee   Mill,    Sioux    Falls,   S.    D. 

during  the  rchabiliiatiou  a  luudcrn  line  oi  Xordxke  &  Aiar- 
mon  machines  was  installed.  The  purifiers,  dust  collectors 
and  flour  packers  were  also  rebuilt  and  the  shafting  was 
rearranged. 

The  principal  motor,  a  350-hp  Westinghousc  slip-ring, 
induction-type  machine,  is  shown  in  the  accompanying  illus- 
tration. Running  at  315  r.p.m.,  it  operates,  through  a  three- 
bearing  rope  drive  and  2400  ft.  of  V/^-'m.  manila  rope,  the 
following  machines:  Fifty-one  pairs  of  Allis  rolls,  9  by  24 
in.,  9  by  30  in.,  and  9  by  42  in. ;  fifteen  standard  Smith 
purifiers;  four  large  sifters  and  forty  reels  and  carriers, 
32  in.  in  diameter  by  9  ft.  and  16  ft.  One  50-hp  motor 
drives  the  wheat-cleaning  machinery,  and  another  similar 
unit  operates  the  grain  elevator  and  flour  cleaners  in  the 
elevators.    A  35-hp  motor  operates  the  flour  packers. 

The  former  capacity  of  the  Queen  Bee  mill  as  arranged 
for  8oo-hp  waterwheel  drive  was  800  barrels  of  flour  per 
day.  Now,  using  a  total  of  only  485  hp  in  motors,  its 
capacity  has  been  increased  to  1200  barrels. 

Switches  are  scattered  through  the  mill  so  that  the  motors 


All  of  the  ordinary  farming  operations  at  Bacon's  farm 
near  Grand   I'orks.  \.   D..  are  now  performed  by  electrical 
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Fig.    1 — Motor    Driving    Corn    Shredder. 

energy  supplied  from  the  lines  of  the  Red  River  Power 
C  ompany,  of  Grand  Forks.  A  gasoline  engine  used  to  be 
the  prime  mover  on  the  Bacon  place,  but  since  the  coming 
of  electric  service  the  gas  engine  stands  no  chance  of  re- 
turning. Its  successor  is  a  three-phase  alternating-current 
motor  which  is  mounted  on  a  portable  truck  and  can  be 
conveyed  around  the  place  to  any  point  where  there  is 
work  to  be  done.  As  shown  in  an  accompanying  illustration 
(Fig.  2)  the  motor  is  well  housed,  its  shed  on  wheels  con- 
taining also  the  starter,  fuses,  etc.  This  picture  shows  the 
motor  driving  a  corn  cutter.  Close  to  the  ground  can  be 
seen  the  driving  belt,  which  enters  the  shed  through  a  rear 
opening.  The  movable  shed  is  carried  on  an  ordinary 
farm-wagon  body  and  can  be  blocked  fast  wherever  it  is 
desired  to  set  up  the  plant.  Energy  for  the  motor  is  sup- 
plied through  a  number  of  three-pole  contact  blocks 
mounted  on  the  farm  buildings.  As  illustrated  in  Fig.  3 
these  contact  boxes  include  the  features  of  both  fuses  and 
switch,  the  block  shown  being  engaged  by  the  clamp  pieces 
for  the  inclosed  fuses.     The  housing  protects  the  charged 


Figs.    2    and    3 — Portable- Motor    Shed    and    Outlet    Box    for    Farm   Motor. 


can  be  stopped  from  any  position  in  case  of  emergency. 
Throughout  the  installation  all  wiring  has  been  done  with 
three-conductor,  rubber-insulated,  lead-covered  cable,  and 
all  motors  and  switchboards  are  inclosed  in  terra-cotta-lined 
fireproof  rooms.  The  Queen  Bee  mill  obtains  its  energy 
from  the  lines  of  the  Sioux  Falls  Light  &  Power  Company. 


parts  from  the  weather.  Fig.  1  shows  a  corn  shredder  being 
operated  by  the  motor  through  the  means  of  the  long  belt 
which  can  be  seen  close  to  the  ground  behind  the  team  of 
mules.  The  same  picture  also  shows  the  three-phase  serv- 
ice wires  entering  the  barn  at  the  left,  from  which  the  farm 
motor  gets  its  energy  supply. 
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Wiring  and  Illumination. 

PROPOSED  CITY  ORDINANCE  GOVERNING  WORK 
ON   HIGH-TENSION  CONDUCTORS. 


l''()llcnvm}4  llu'  lUalli  of  several  liiiciiun  rcccMitly  while 
working  on  the  hijjh-teiision  and  primary  (lislribnling  lines 
in  MiMiicapolis,  an  ordinance  is  now  before  the  City 
Council  reciuiring  all  such  e<inipnienl  in  customers'  premises 
to  be  rendered  •"dead"  before  being  approached  by  work- 
men and  also  stipulating  that  all  poles  carrying  conductors 
of  a  potential  above  650  volts  shall  be  conspicuously  marked 
by  a  bright  red  band  painted  just  below  the  cross-arms. 

The  proposed  ordinance,  which  amends  the  present  elec- 
trical ordinance,  is  understood  to  have  the  approval  of  the 
central-station  company,  the  local  city  inspection  depart- 
ment and  the  state  labor  conmiissioncr.  The  last-named 
official  is  preparing  to  issue  a  general  order  reciuiring 
similar  conditions  for  the  .^^afcty  of  worknicn  about  high- 
tension  conductors. 

Under  the  provision  of  the  new  ordinance,  where  build- 
ings are  served  with  high-potential  energy  the  service  wires 
must  be.  so  arranged  that  they  rtiay  be  completely  discon- 
nected at  the  pole  outside,  using  an  approved  pole-switch 
or  cut-out.  The  new  ordinance  will  also  make  it  unlawful 
for  any  person  to  make  or  attempt  to  make  changes  in  such 
high-potential  wiring  or  apparatus  without  first  opening  the 
pole  cut-out.  Companies  having  line-construction  gangs  are 
required  to  post  conspicuously  about  the  places  where  such 
employees  assemble  warnings  of  the  dangers  of  working 
on  or  near  high-potential  conductors  and  instructions  for 
the  use  of  safety  devices.  Foremen  must  frequently  demon- 
strate the  use  of  such  safety  devices  and  require  their  men 
to  use  these  devices  where  advisable  and  to  remain  out  of 
positions  of  danger. 

The  final  clause  of  the  amendment  requires  that  all  poles 
carrving  wires  above  650  volts  must  be  designated  by  a 
band  of  bright  red  paint,  applied  3.5  ft.  below  the  lowest 
cross-arm,  this  band  to  be  4  in.  wide  and  kept  in  a  readily 
discernible  condition,  being  repainted  at  least  once  a  year. 


FUSING  OF  INDUCTION-MOTOR  CIRCUITS. 


It  appears  from  a  bulletin  recently  issued  by  the  Cana- 
dian Fire  Underwriters'  Association  that  definite  action 
has  been  taken  by  that  body  with  reference  to  the  fusing  of 
induction-motor  circuits,  concerning  which  the  National 
Electrical  Code  is  more  or  less  indefinite. 

Induction  motors  rated  at  5  hp  and  less  may  be  started 
without  compensating  devices,  according  to  the  rules,  but 
they  must  have  two  sets  of  fuses  on  all  sizes  above  and 
including  5  hp.  The  practice  of  throwing  these  motors  on 
the  line  and  depending  on  one  set  of  fuses  is  not  approved 
in  Canada,  and  is  classed  as  a  defective  installation.  Owing 
to  the  abnormal  current  required  in  starting  it  is  necessary 
to  have  fuses  which  will  pass  more  than  the  rated  full-load 
current  of  the  motor,  so  that  unless  the  circuit  is  protected 
with  a  double  set  of  fuses  there  is  practically  no  protection 
to  the  motor  when  it  is  operating  under  normal  running 
conditions. 

Induction-motor  circuits  must  be  provided  with  an  ap- 
proved double-throw  switch,  and  where  the  mains  are 
already  properly  fused  the  starting  side  can  be  connected 
direct  to  the  circuit,  but  the  running  side  must  be  fused  to 
protect  the  motor.  Approved  cut-outs  fitted  with  proper 
fuses  of  the  same  current-carrying  capacity  in  each  phase 
are  specified.  The  Underwriters  draw  attention  to  the  fact 
that  the  practice  of  replacing  blown  fuses  with  copper  wire 
is  much  more  dangerous  than  is  generally  realized  by  motor 
users  and  should  not  be  permitted.     It  is  not  only  a  dan- 


gerous pr.ictice  but  it  renders  the  motor  liable  to  deslriictKjM 
as  well. 

Circuits  for  indiirtiou  motors  nnist  be  large  fuijugh  to 
carry  the  starting  current,  but  for  starting  current  only 
may  be  rated  according  to  the  allowable  current-carrying 
capacity  of  wires  possessing  other  than  rubber  insulation, 
as  given  in  Table  l'>  of  the  National  h'.Iectrical  Code,  though 
the  wire  itself  must  be  rubber-covered.  The  motor  leafls  or 
branch  circuits  must  be  designed  to  carry  a  current  at 
least  25  per  cent  greater  than  that  for  which  the  motor  is 
rated,  but  where  the  wires  under  this  rule  would  be  over- 
fused  in  order  to  provide  for  the  starting  current,  as  in  the 
case  of  many  alternating-current  motors,  the  wires  must 
be  of  such  size  as  to  be  protected  properly  by  the  larger 
fuses.  'Khe  double-throw  switches  required  on  induction- 
motor  circuits  nuist  in  all  cases  be  plainly  marked,  showing 
in  large  plain  type  "starting"  and  "running"  side. 

Oil-immersed  ironclad  auto-starters  are  recommended  for 
motors  above  7>^-hp  rating.  In  dusty  places  and  in  the 
neighborhood  of  inflammable  material  auto-stnrters  with 
exposed  switch  blades  are  not  approved.  Motors  started  by 
such  devices  may,  where  the  mains  are  already  properly 
protected,  be  connected  directly  to  the  mains  on  the  starting 
side,  but  must  be  fused  to  protect  the  motor  under  normal 
operating  conditions  on  the  running  side. 

The  Underwriters  draw  attention  to  the  fact  that  in  lay- 
ing out  the  wiring  for  induction  motors  it  is  advisable  to 
provide  ample  copper  and  to  keep  the  system  of  mains  large 
and  solid,  so  as  to  avoid  a  multiplicity  of  fuses,  which 
would  be  required  if  branch  circuits  are  of  small  current- 
carrying  capacity.  Double-throw  switches  with  fuses  are 
strongly  recommended,  and  in  some  locations  may  be  re- 
quired on  motors  under  5  hp  in  rating.  The  double-throw 
switch  must  be  so  constructed  that  it  cannot  be  left  on  the 
starting  position. 


SCREWS  OR  NAILS  WITH  SPLIT   KNOBS? 


The  use  of  nails  with  leather  her.ds  was  originally  per- 
mitted with  split  porcelain  knobs  and  cleats.  The  code  for 
1909,  however,  prohibited  the  use  of  such  nails,  requiring- 
screws  for  putting  up  knobs.  Later  this  prohibitory  clause 
was  in  turn  repealed  at  the  earnest  request  of  many  com- 
plainants, and  at  the  present  time  the  use  of  .ails  with 
leather  washers  is  again  authorized  by  the  code. 

This  subject  of  the  use  of  nails  or  screws  with  knobs 
and  cleats  occasioned  some  interesting  discussion  at  the 
meeting  of  the  Western  Association  of  Electrical  Inspectors 
at  Milwaukee  on  Jan.  25.  Mr.  R.  J.  Swain,  city  electrician, 
St.  Boniface,  Manitoba,  pointed  out  that  nails  hold  better 
than  screws  in  certain  woods.  Mr.  G.  W.  See,  Minneapolis, 
said  that  the  breaking  of  knobs  at  the  time  of  putting  them 
up  is  not  the  only  source  of  trouble,  for  the  binding  tension 
applied  sometimes  acts  to  crack  the  knob  some  little  time 
after  it  has  been  put  in  place.  It  is  common,  he  said,  to 
complete  an  installation  and  half  an  hour  later  hear  a  loud 
crack  caused  by  the  shattering  of  a  knob  driven  fast  under 
too  much  pressure.  Mr.  H.  B.  Long,  Nashville,  Tenn., 
declared  that  it  is  the  practice  of  many  wiremen  in  putting 
up  knobs  with  screws  to  drive  the  screws  in  nearly  all  the 
way,  giving  them  only  a  couple  of  turns  with  a  screwdriver 
to  tighten  them.  Mr.  Aldrich,  Chicago,  said  that  the  prin- 
cipal argument  in  favor  of  the  nail  is  the  great  saving  of 
the  wireman's  time  compared  with  putting  in  screws.  Nails 
are  also  slightly  cheaper  than  screws.  The  insulating  value 
of  either  construction  is  practically  the  same.  Other  speak- 
ers testified  that  screws  do  not  hold  so  well  as  nails.  On 
motion  of  Mr.  James  Bennett,  Montreal,  the  inspectors 
present  voted,  sixteen  to  twelve,  asking  the  code  committee 
of  the  association  to  recommend  alterations  in  the  present 
rules  so  that  the  use  of  leather-headed  nails  with  split  knobs 
and  cleats  shall  be  entirely  prohibited. 
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SAFE   PULLING-IN  STRESSES    FOR  CABLES. 


Attention  was  drawn  to  the  limiting  safe  tension  which 
may  be  appHed  to  power  cables  in  the  process  of  drawing 
them  into  imdergroimd  ducts  at  the  Milwaukee  convention 
of  the  Western  Association  of  Electrical  Inspectors,  on 
Jan.  23,  by  Mr.  Hugh  T.  Wreaks,  New  York,  chairman  of 
the  committee  on  undergroimd  systems.  The  speaker 
pointed  out  that  if  this  safe  limit  be  exceeded  the  distortion 
set  up  in  the  members  of  the  cable  may  impair  its  insulating 
and  dielectric  strengths  below  the  values  previously  tested 
under  unstrained  conditions.  While  Mr.  Wreaks  had  not 
had  an  opportunity  to  test  various  sizes  of  cables  under 
actual  tensional  stresses,  he  presented  before  the  convention 
a  rough  estimate  of  the  safe  pulling  stresses  for  three-con- 
ductor cables  ranging  from  No.  10  to  No.  0000  in  size, 
based  on  a  safe  elastic  limit  for  copper  of  10,000  lb.  per 
square  inch.  As  lead  has  a  unit  strength  of  only  300  lb. 
per  square  inch,  the  presence  of  the  sheath  was  neglected. 

SAFE  WORKING  STRENGTHS. 


Cable  Size. 

Copper, 

Paper, 

Paper. 

Three-Conductor. 

1000  lb. 

5000  lb. 

No.  10 

240 

337 

168.5 

No.  8 

390 

337 

1885 

No.  6 

630 

437 

2185 

No.  .S 

780 

469 

2345 

No.  4 

990 

504 

2520 

No.  3 

1230 

546 

2830 

No.  2 

1560 

591 

2955 

No.  1 

1950 

645 

.^22  5 

No.  0 

2490 

694 

.U70 

No.  00 

3120 

762 

3810 

No.  000 

3960 

Si^ 

4170 

No.  0000 

4980 

918 

4590 

The  cables  calculated  had  a  3/32-in.  layer  of  paper  around 
each  of  the  three  conductors,  with  another  3/32-in.  layer 
inclosing  the  whole.  The  strength  of  this  paper  in  the 
cable  Mr.  Wreaks  considered  problematical.  Braid  has  a 
strength  of  about  5000  lb.  per  square  inch,  and  the  paper 
covering  might  be  assumed  to  be  equally  strong.  On  the 
other  hand,  computing  the  strength  of  the  paper  as  purely 
frictional,  1000  lb.  per  square  inch  might  be  taken.  The 
accompanying  table  shows  the  limiting  strengths  to  be  ex- 
pected from  various  sizes  of  cable,  the  columns  showing 
the  safe  working  limits  of  the  copper  and  paper,  in  which 
the  latter  is  figured  at  both  5000  lb.  and  1000  lb.  per  square 
inch. 


MOTOR  OPERATION   OF  MOVING-PICTURE 
MACHINES. 


Moving-picture  machines  driven  by  electric  motors  arc 
expressly  forbidden  under  the  wiring  code,  the  purpose  of 
this  restriction  being  to  necessitate  the  entire  attention  of 
the  operator  being  given  to  his  machine.  Several  bad  fires 
have  been  caused  by  motor-driven  machines,  owing  to  belts 
coming  off  and  stopping  the  film  in  front  of  the  intense  rays 
of  the  lamp.  Other  fires  have  been  traced  to  smoking  by 
the  operator,  which  would  not  have  been  likely  to  happen 
had  he  been  required  to  crank  the  machine.  The  Western 
Association  of  Electrical  Inspectors  discussed  this  subject 
at  Milwaukee  on  Jan.  25,  Mr.  James  Bennett,  of  Montreal, 
Canada,  declaring  that  an  exception  should  be  made  to  the 
rule  in  the  case  of  the  new  motor-driven  kincmacolor  ma- 
chine, the  joint  invention  of  an  American  and  an  English- 
man for  projecting  pictures  in  natural  colors  and  motion. 
This  machine  is  much  larger  and  heavier  than  the  usual 
projector  outfit,  and  actually  requires  a  motor  to  drive  its 
heavy  parts,  which  move  at  a  speed  twice  the  ordinary  rate. 
The  services  of  two  men  are  also  demanded  to  operate  the 
machine,   and   the  current   taken   by   the   arc   ranges   from 


.So  ami)  to  '25  ^'iip-  ^ ''^  kinemoctjlor  apparatus  is  thus 
totally  different  from  any  of  the  ordinary  picture  machines, 
and  in  its  design  all  possible  precautions  have  been  taken 
against  fire  communicating  to  the  film,  including  the  pro- 
vision of  an  auxiliary  automatic  shutter  outside  the  con- 
denser. Mr.  Bennett  urged  that  this  machine  should  have 
oflicial  approval  for  motor  drive.  Mr.  I".  L.  Daniels,  In- 
dianapolis, told  of  a  new  safety  device  which,  he  believes, 
will  make  motor-driven  operation  safe.  A  switch  con- 
trolling the  lamp  circuit  is  so  arranged  that  the  breakage 
or  stopping  of  the  motor  belt  will  instantly  extinguish  the 
arc.  Mr.  Leon  Taylor,  Dallas,  Tex.,  insisted  that  an  even 
greater  danger  lies  in  the  hand-feed  type  of  arc  than  in 
motor  drive.  He  cited  a  case  in  Dallas  where  an  operator 
"froze"  the  carbons  of  one  lamp  and  then  attempted  to 
operate  a  second.  The  excessive  current  thus  taken  over- 
heated and  burned  out  the  conduit  wiring,  ignited  several 
thousand  feet  of  film  and  caused  $2,000  loss.  Mr.  H.  E. 
Bloomer,  Milwaukee,  reported  that  of  the  sixty-one  moving- 
picture  machines  in  his  city  eight  are  motor-driven  and 
have  given  practically  no  trouble.  Seventeen  fires  have 
occurred,  all  among  the  hand-operated  machines  and  usually 
due  to  ignition  of  the  film  while  outside  the  machine.  Mr. 
W.  S.  Boyd,  Chicago,  said  that  without  experience  one  can 
hardly  realize  the  tremendous  explosive  energy  of  the 
standard  1000  ft.  of  film,  and  he  doubted  the  advisability 
of  leaving  to  the  inspector's  judgment  the  approval  of 
such  machines.  A  special  committee  was  appointed  to 
examine  the  apparatus  mentioned  by  Mr.  Bennett  and  to 
report  on   its  safety  with   motor  drive. 


EFFECTIVE    ILLUMINATION    SCHEME    OF 

HOLY  TRINITY  CHURCH,  NEW  YORK. 


Roman   Catholic  Edifice    Illuminated    from    Concealed 

Light    Sources   Located   30  Ft.    Above   Field    of 

Illumination   and  Aggregating  Less  than 

10  per  Cent  of  Its  Marginal  Length 


Artificial  illumination  throughout  the  eras  of  tallow,  oil 
and  gas  was  of  necessity  restricted  to  chandeliers  and 
brackets;  but  after  the  advent  of  electricity  the  possibility 
of  eliminating  the  often  more  or  less  cumbersome  fi.Ktures 
was  quickly  realized,  and  the  efforts  to  minimize  their  ob- 
trusiveness  soon  brought  forth  the  method  commonly 
known  as  concealed  lighting.  The  earliest  attempts  at  the 
latter  form  of  lighting  relied  solely  upon  the  plaster  and 
paint  for  reflection  and  diffusion,  while  the  more  modern 
methods  employ  reflectors  of  metal  and  glass  placed  as 
much  out  of  sight  as  possible.  A  new  Roman  Catholic 
church,  Holy  Trinity,  has  just  been  completed  on  West 
Eighty-second  Street,  New  York,  and  will  shortly  be  dedi- 
cated by  Cardinal  Farley.  The  edifice  is  patterned  some- 
what after  the  Mosque  of  Santa  Sophia  at  Constantinople, 
and  both  the  architect  and  the  consulting  engineer  have 
combined  originality  of  conception  and  courage  of  cxe- 
tion  by  illuminating  an  area  60  ft.  square  from  concealed 
light  sources  located  30  ft.  above  the  field  of  illumination 
and  aggregating  less  than  10  per  cent  of  its  marginal  length 
on  a  power  consumption  of  2880  watts. 

The  design  of  the  church  is  modified  Byzantine  and  the 
interior  walls  are  finisiicd  with  a  warm-toned,  golden- 
brown  face  brick.  The  columns  and  frieze  are  of  slightly 
cool-hued  buff  terra-cotta  with  light-green  panels;  the 
domes  and  penetrations  arc  of  Guastavino  tiles  harmoniz- 
ing with  both  brick  and  terra-cotta,  and  the  pews,  confes- 
sionals and  gallery  railings  are  of  dark-brown  oak.  So 
softly  do  the  tints  of  these  various  fabrics  blend  that  the 
eft'ect  would  be  almost  monochromatic  were  it  not  for  the 
contrasts   afforded   by   the   light-colored   marbles   and   mo- 
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saics  i;i  tlic  sanctuary  and  llic  ijoMi-ii   liiiiiiijs  of  tin-  niches  services,    however,    onlv    tlie    niclies    and    a    ])oriioii    of    (lie 

in  the  l)ascs  of  the  pendontives.  sanctuary   frieze   huu\)s  are  used;  yet  the  smallest   prayer- 

\  keen  ohserver  entering;  tlie  church  l)\   day   would  won-  hook  can  he  read  in  anv  of  the  pews,  while  the  color  tone 

der  how   it  is  lijihted  at  nifjhl,  as  tlie  oidy   fixtures  in  evi-  of  the   lij^ht   and   the  entire  ahsence  of  j^jlare   result    in   an 

dence  are  small  electric  clusters  on   the   tiat   ceilinjj  under  uiuisnally  cpiiet,  restful  effect, 

and   over  the  {galleries,  gas   standards   on    the   i^allcry   rail-  The  clusters  under   the   galleries  arc   not    needed  during 


services,   htit,  as   they   are   used   when    the   church    is   open 


Fig.    1 — Mlumination    of    Sanctuary. 

ings  and  gas  hrackets  here  and  there  upon  the  walls.  Noth- 
ing even  remotely  hints  that  the  four  great  niches  above 
the  pairs  of  columns  play  an  important  part  in  the  artificial 
lighting  scheme ;  for.  although  apparently  resting  upon  the 
frieze,  each  extends  behind  it  sufficiently  to  accommodate  a 
specially  designed  Frink  reflector  which  throws  the  rays 
from  twelve  6o-watt  clear-bulb,  tungsten-filament  lamps  up 
against  the  parabolic  mosaic  lining,  by  which  they  are  dif- 
fused over  the  area  beneath  the  dome  after  absorbing  a 
soft  golden  tint  closely  approximating  sunshine  and  won- 
derfullv  harmonious  with  the  color  scheme  of  the  structure. 
As  the  sanctuary  occupies  a  space  outside  of  the  main 
area   of  diffusion    from   the   niches,   special    lighting   for   it 


Fig.    3 — Rear    of    Holy    Trinity    Church. 

ior  private  devotions,  it  is  intended  to  equip  them  with 
amber-colored  lamps,  so  that  they  will  be  more  in  harmony 
with  the  light  from  the  niches.  The  chief  supply  of  natural 
light  is  obtained  through  a  17-ft.  skylight  forming  the 
center  of  the  dome  70  ft.  above  the  floor,  in  order  that 
the  church  lighting  may  be  uninfluenced  by  the  height  of 
surrounding  buildings.  Above  the  skylight  there  is  an  ar- 
rangement of  lamps  in  individual  reflectors  similar  to  that 
used  behind  the  huge  clerestory  windows  of  the  Cathedral 
of  St.  John  the  Divine  and,  like  them,  to  be  used  only  on 
festival  occasions.  The  vestibules,  sacristies,  etc.,  being  in 
themselves  more  or  less  conventional,  are  equipped  with 
lighting  fixtures  in  the  conventional  way. 

Mr.  Joseph  Hubert  McGuire  was  the  architect  of  the 
structure  and  Mr.  James  Robert  Moore  was  the  consulting 
engineer. 


UNDERGROUND  DISTRIBUTION  FOR   SUBURBAN 
DISTRICTS. 


Fig.    2 — Concealed     Lighting    in     Holy    Trinity    Church. 

has  been  provided  by  means  of  individual  25-watt  tungsten 
lamps  projecting  horizontally  from  receptacles  set  flush  in 
the  eighteen  panels  of  the  frieze  at  each  side.  These 
lamps,  being  unfrosted,  are  not  noticeable  until  lighted. 

The   illustrations   reproduced   herewith   show   all   of   the 
available    incandescent    lamps    turned    on.      For    ordinary 


Where  the  business  will  warrant  the  investment  for  un- 
derground construction,  general  opinion  favors  putting  all 
wires  underground  in  cables.  The  need  of  a  cheap  form 
of  cable  construction  for  suburban  districts,  as  pointed  out 
by  Mr.  Hugh  T.  Wreaks,  New  York,  chairman  of  the  com- 
mittee on  ''underground  systems"  of  the  Western  Associa- 
tion of  Electrical  Inspectors,  is  being  very  practically  felt 
at  this  time,  when  there  is  agitation  regarding  the  injurious 
etTects  of  wires  in  trees. 

For  the  street  type  of  distribution,  the  underground  sys- 
tem in  the  suburban  or  residential  section  would  in  general 
be  the  same  as  used  in  the  more  congested  business  district, 
except  that  the  number  and  size  of  conduits  and  manholes 
may  be  reduced  in  proportion  to  local  requirement.  Usual- 
Iv  a  four-duct  system  of  distribution  is  sufficient.  This 
allows  one  duct  each  for  street-lighting  cable,  feeder  cable 
and  distribution  mains  and  a  spare  one  for  future  growth. 

A  cheap  form  of  construction  makes  use  of  fiber  ducts 
incased  in  concrete,  with  manholes  and  distribution  holes 
also  of  concrete.  A  system  of  this  kind  will  cost,  on  maca- 
dam streets,  from  $5,400  to  $5,800  per  mile,  allowing  a  4-ft. 
by  4-ft.  manhole  every  400  ft.,  and  30-in.  by  30-in.  distribu- 
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tion  liules  every  200  ft.  The  duct  would  be  laid  30  in. 
below  the  grade  of  the  street,  with  2  in.  of  concrete  on  all 
sides.  The  cost  of  service  connections  runs  12  cents  to  15 
cents  a  foot,  exclusive  of  pipe.  The  service  pipe  is  wrought 
iron  from  manhole  and  distribution  hole  to  curb  line,  thence 
fiber  duct  across  sidewalk  and  lawn  to  customer's  premises. 

Back-yard  or  interior-block  distribution  has  been  used 
extensively  in  many  suburban  sections.  As  far  as  appear- 
ances go,  this  plan  possesses  all  the  advantages  of  a  con- 
duit system,  and  its  cost  is  not  much  greater  than  that  of 
an  overhead  system. 

This  system  is  also  adapted  to  residential  blocks  without 
alleys.  From  short-pole  distribution  lines  located  on  the 
rear  property  lines  of  the  lots  overhead  services  are  run 
to  the  rear  of  the  houses.  These  distribution  pole  lines  are 
fed  by  an  underground  low-tension  main,  run  from  a  trans- 
former manhole  in  the  street.  In  Rochester,  N.  Y.,  the 
lighting  company  has  deeded  to  it  by  the  owner  the  ground 
on  which  the  pole  is  erected,  together  with  the  right  of  free 
access  at  all  times.  In  turn,  it  places  on  the  streets  an  im- 
proved type  of  arc  lamp-post.  The  property  owners  appre- 
ciate keeping  the  streets  free  from  poles  and  readily  grant 
rights  to  the  ground  upon  which  the  poles  stand. 

In  the  sidewalk  system  of  distribution  the  conduit  is 
usually  laid  in  the  grass  plot  between  the  curb  and  the  side- 
walk, with  hand  holes  located  at  every  other  lot  line,  from 
which  holes  the  service  pipes  lead  to  the  meter  boards  in 
the  basements.  Sometimes  the  boxes,  cover  and  all,  are 
sunk  below  the  sidewalk  level  and  grassed  over.  A  record 
of  their  exact  location  is  kept  in  the  operating  office,  so 
that  they  may  be  quickly  located  in  case  of  trouble.  The 
duct  may  be  of  either  fiber  or  iron  pipe,  the  former  being 
considerably  cheaper.  It  is  not  necessary  to  lay  the  duct 
in  concrete,  as  a  special  sleeve  can  be  employed  which  is 
sufficiently  strong  to  keep  proper  alignment  of  the  duct 
during  the  refilling  of  the  earth.  The  ends  of  the  duct  are 
tapered  and  fit  tightly  into  these  sleeves,  which  are  about 
5  in.  long.  Cement-covered  joints  can  be  used  even  when 
the  conduit  is  not  entirely  laid  in  concrete.  The  joint  is 
wrapped  in  muslin  before  applying  the  cement,  to  prevent 
mortar  from  entering  the  conduit. 


LINE-POLE  STATISTICS. 


The  Bureau  of  the  Census  has  issued  a  report  of  "Poles 
Purchased  in  1910,"  which  was  compiled  throdgh  the  co- 
operation of  the  Census  Bureau  and  the  Department  of 
Agriculture.  It  is  stated  that  the  total  number  of  poles 
purchased  in  1910  was  3,870,694,  and  that  although  this  is 

TARI.E   I. — POLES   PURCHASED,   CLASSIFIED   BY   KINDS  OF   WOOD; 
1907   TO    I9IO. 


Kind  of  Wood. 

POLES  PURCHASED  (NUMBER). 

1910. 

1909. 

■      1908. 

1907. 

(■(-<lar 

Chestnut 

Oak 

Pine 

2.4.U.567 
677,517 
265,290 
184,677 

2,439,825 
608,066 
236,842 
179,586 
77,677 
196,744 

2,200,139 
516,047 
160,702 
116,749 
90,579 
164,936 

2,109,477 

630,282 

76,450 

155.960 

Cypress 

All  other 

75,459 
236,184 

100.368 
210.731 

Total 

3,870,694 

3,738.740 

3,249.154 

3.283,268 

the  largest  total  ever  recorded,  it  is  only  131,954  greater 
than  in  1909.  The  increase  reported  for  1909  over  1908 
was  much  greater,  amounting  to  489,586  poles.  The  num- 
ber of  poles  purchased  each  year  from  1907  to  1910,  in- 
clusive, is  shown  by  species  in  Table  I. 


The  demand  for  wooden  poles,  now  amounting  to  nearly 
4,000,000  annually,  is  supplied  principally  from  three  differ- 
ent sections  of  the  United  States,  the  northern  white  cedar 
region  of  the  lake  states,  the  chestnut  region  of  the  eastern 
portion  of  the  United  States,  and  the  western  red-cedar 
region  of  the  Northwest,  including  Idaho,  Washington  and 
Oregon.  Southern  white  cedar,  or  juniper,  is  found  mainly 
in  North  Carolina,  Virginia  and  New  Jersey.  At  present 
the  largest  part  of  the  cedar  used  is  cut  in  the  lake  states, 
but  the  indications  are  that  the  Northwest  will  be  called 
upon  to  supply  a  constantly  increasing  proportion. 

The  qualities  most  desired  in  a  pole  timber  are  durability, 
strength,  lightness,  straightness,  and  a  surface  which  will 
take  climbing  irons  easily.  The  various  species  of  cedar 
combine  these  qualities  in  a  high  degree.  Next  to  cedar, 
chestnut,  oak  and  pine  were  the  leading  woods  drawn  upon. 
The  demand  for  these  four  species  grows  greater  each 
year.  Over  80  per  cent  of  all  poles  reported  were  of  cedar 
or  chestnut,  cedar  alone  supplying  nearly  62  per  cent  of  the 
total.  The  number  of  cedar  poles  increased  slowly  during 
the  last  few  years  up  to  1909,  but  shows  a  slight  decrease 
in  1910.  The  use  of  chestnut  poles  fell  off  considerably 
from  1907  to  1908,  but  since  the  latter  date  has  again 
increased. 

The  number  of  oak  poles  purchased  shows  a  heavy  in- 
crease throughout  the  period  covered  by  the  table,  the 
number  purchased  in  1910  being  more  than  three  times  that 
reported  in  1907.  Various  species  of  oak  are  utilized  in 
different  parts  of  the  country,  the  more  durable  varieties  of 
the  white-oak  group  being  preferred.  The  number  of  pine 
poles  has  shown  a  slight  increase  for  each  year  except  1908. 
Several  species  of  Southern  yellow  pine  are  used  to  con- 
siderable extent,  principally  in  the  Southern  States.  In  the 
West  another  species,  the  Western  yellow  pine,  is  reported. 
The  latter  is  seldom  used  for  poles  without  preservative 
treatment. 

The  number  of  cypress  poles  purchased  seems  to  be  fall- 
ing off,  the  number  reported  for  1910  being  only  about 
three-fourths  as  great  as  in  1907.  Cypress  poles  are  cut 
only  in  the  Southern  States,  mainly  in  Arkansas  and 
Missouri.  The  use  of  Douglas  fir  in  the  Northwest  is 
growing  rapidly.  Over  56,000  Douglas  fir  poles  were  re- 
ported in  1910,  as  compared  with  about  half  this  number 
in  1909  and  less  than  16,000  in  1907.  Poles  of  several  other 
kinds  of  woods  were  purchased  in  quantities  of  less  than 
50,000,  of  which  tamarack,  redwood,  osage,  orange,  spruce 
and  juniper  were  the  most  important.  More  than  a  dozen 
other  woods  were  utilized  to  a  relatively  small  extent. 

TABLE   II. — POLES  PURCHASED,   CLASSIFIED  BY   LENGTH   AND   1?Y 
KINDS   OF    wood;    I9IO. 


Kind  of  Wood. 


Cedar 

Chestnut..  . 

Oak 

Pine 

Cypress. .  .  . 

All  Other.. 

All  kinds 


POLES    PURCHASED     (NUMBER,    BY    LENGTH). 


Total. 


Under 
20  Ft. 


2,431  ,567|302,131 
677,517  29.764 
265.290 
184.677 


I    30  Ft.    I    40  Ft. 
20  Ft.  and  and  Overiand  Over 
Over  Over         Over    , 

but  Under       but  but 

30  Ft.     I    Under       Under 
I    40  Ft.    I    SO  Ft. 


157,898 
62.394 


75,459]    10.464 
236.184     79,308 


1,527.953  463,494 
i 
331,725  254.874 

88,127|    12,959 

74,34S|   33,134 

37,202     21,954 

t 
128,099      21,354 


3,870,694,641,959   12,187.651807,769     189,136 


113,629 
50.869 
4,870 
9.451 
4,451 
S.866 


50  Ft. 
and 
Over. 


24.360 
10,285 
1.436 
5.353 
1,388 
1.557 


44.379 


The  telephone  and  telegraph  companies,  which  are  the 
principal  consumers  of  poles,  reporting  73.2  per  cent  of  the 
total  number  used,  purchased  84,195  fewer  poles  in  1910 
than  in  1909.  The  electric  railway  and  electric  light  and 
power   companies,    on   the   other   hand,    purchased    105,678 
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Vol. 


iiiiiri-  pdlrs  til. Ill  111  iijiHj.  ulnU-  ilu-  strain  railroad  coiii- 
paiiii's  piiroliasfil  110.471  "xti-  poK-s  than  in  tlu-  prrci-diii),' 
vcar. 

ill  Tabic  11  ilic  purchases  of  poles  in  i()io  arc  classified 
l)v  Icnjjth  for  the  principal  kinds  of  woods. 

I'olcs  arc  classified  connnercially  in  5- ft.  lengths  and  l)y 
diameters  at  specified  points,  l-'or  the  purposes  of  this 
report  iioles  are  divided  into  cla.sses  differing  in  length  by 
10  ft.,  as  shown  in  the  tabic.  More  than  one-lialf  of  the 
pides  imrchased  are  from  _'o  ft.  to  30  ft.  long,  this  being  the 
length  most  commonly  used  by  the  telegraph  and  telephone 
companies.  About  one-fifth  are  from  30  ft.  to  40  ft.  in 
length  and  one-twentieth  from  40  ft.  to  50  ft.  Only  about 
I  per  cent  of  the  poles  purchased  exceed  50  ft.  in  length. 
Odar  was  the  preferred  wood  for  all  lengths,  and,  in  fact, 
in  every  class  shown  in  the  table,  except  that  of  poles  less 
than  20  ft.  in  length,  cedar  poles  constitute  more  than  one- 
half  of  the  total.  Poles  of  less  than  20  ft.  in  length  are 
used  largely  by  the  rural  telei)hone  companies,  which  report 
a  considerable  variety  of  woods,  prominent  among  which 
is  oak. 

The  increase  from  1909  to  19 10  in  the  total  number  of 
poles  purchased  was  3.5  per  cent.  The  largest  increase  for 
any  of  the  several  classes  was  that  for  poles  over  50  ft. 
in  length,  23.5  per  cent,  and  the  next  largest  that  for  poles 
from  40  ft.  to  50  ft.  in  length,  16.9  per  cent.  A  slight  de- 
crease is  reported  for  poles  from  20  ft.  to  30  ft.  long. 

Since  the  quantity  of  wood  used  for  pole-line  accessories 
is  not  reported  for  1910,  it  may  be  interesting  to  note  that 
the  statistics  gathered  in  1909  show  the  purchase  in  that 
year  of  3.508.695  cross-arms,  6,167,795  brackets  and  18,463,- 
041  insulator  pins.  Cross-arms  are  made  principally  of 
Douglas  fir  and  pine,  brackets  of  oak,  and  insulator  pins 
of  locust. 

PRESERVATION. 

For  a  number  of  years  past  experiments  have  been  car- 
ried on  by  private  parties  and  by  the  United  States  Forest 
Service  with  a  view  to  finding  and  perfecting  methods  of 
preventing  such  decay,  and  it  may  be  stated  that  it  is  possi- 
ble, through  the  proper  application  of  certain  preservatives, 
to  increase  the  life  of  a  pole  from  50  to  100  per  cent.  The 
practice  has  proved  a  success  economically.  Not  only  does 
it  lengthen  the  life  of  the  pole,  but  it  makes  possible  the 
utilization  of  many  cheap  local  woods  which  without  pre- 
servative treatment  would  be  valueless  for  the  purpose,  thus 
reducing  t+ie  cost  of  poles  and  transportation  charges.  In 
the  principal  European  countries  the  practice  of  pole  preser- 
vation is  much  more  common  than  in  this  country,  nearly 
every  pole  receiving  a  penetrating  treatment  with  some 
preservative  before  being  set.  The  economy  of  the  process 
has  been  so  well  established  that  as  it  becomes  generally 
understood  the  percentage  of  treated  poles  reported  in  the 
United  States  will  no  doubt  rapidly  increase  and  the  methods 
used  become  more  effective  each  year.  The  preservative? 
most  commonly  used  are  creosote  oil,  a  solution  of  zinc 
chloride  and  various  proprietary  preparations,  usually  anti- 
septic oils  of  low  volatility. 

The  increase  in  the  practice  of  really  effective  pole 
preservation  in  the  United  States  has  been  retarded  by  the 
lack  of  pole-treating  apparatus  applicable  to  the  needs  of 
the  small  consumer.  As  a  result  poles  have  been  treated 
mainly  by  methods  which  do  not  require  the  use  of  a  special 
treating  plant  and  which  add  but  few  years  to  their  service. 
The  usual  method  is  that  of  painting  the  lower  end  of  the 
pole  with  the  preservative. 

A  somewhat  more  effective  method  is  that  of  dipping  the 
pole  in  an  open  tank  containing  the  preservative.  By  this 
operation  all  seasoning  checks  are  thoroughly  penetrated. 
A  variation  of  this  method  is  to  stand  the  poles  upright  in 
a  bath  of  the  preservative,  making  the  wood  of  the  butt  end 
of  the  pole  decay-proof  by  the  absorption  of  large  quantities 
of  the  oil  or  solution,  through  the  action  of  a  partial  vacuum 
in  the  wood  cells  created  by  the  alternate  raising  and  lower- 


ing fif  the  lempcratiirc  of  the  bath  Satisfactory  plants 
have  liccii  devised  for  this  purpose  which  arc  economical 
for  firms  using  considerable  numbers  of  poles  annually.  A 
plant  of  this  type  and  of  large  ca])acity  was  built  during  the 
year  in  California  for  the  treatment  of  Western  yellow  pine. 
Western  red  cedar  and  other  local  woods. 

In  parts  of  the  South  conditions  are  so  favorable  to  <lccay 
that  it  is  desirable  to  treat  the  entire  pole,  and  both  com- 
mercial and  private  plants  have  been  established  for  this 
purpose.  The  poles  are  placed  in  a  closed  cylinder  and 
absorption  of  the  [ireservative  is  secured  by  the  use  of 
pressure.  Large  numbers  of  pine  poles  have  been  treated 
by  this  method,  which  is  found  to  be  the  most  effective. 

The  number  of  poles  which  were  treated  before  or  after 
purchase  from  1907  to  1910  bv  the  concerns  reporting  is 
given  in  Table   111. 


TAIU.E    III. 


-rOI.ES    PUKCIIASEI)    ALkEADY    TREATED    OR    TREATED 
AFTER  purchase;  I907  TO  I9IO. 


I'OLKS  TRBATKt) 

(number). 

1910. 

1909. 

1908. 

1907 

Treated  before  purchase. 
Treated  after  purchase.... 

166,211 
658.462 

126,711 

449.920 

1      576,631 

101.998 
242.390 

106.781 
289,418 

Total ' 

824.67.? 

344,388 

396,199 

The  table  shows  a  continuous  and  rapid  growth  of  the 
practice  of  treating  poles.  In  1910  some  form  of  preserva- 
tive treatment  was  administered  to  nearly  825,000  poles,  or 
21.3  per  cent  of  the  total  number  purchased.  This  is  an 
increase  of  248,000  over  the  number  treated  in  1909,  and  of 
480,000  over  the  number  treated  in  1908. 

By  far  the  larger  part  of  the  treated  poles  were  treated 
after  purchase,  the  increase  in  the  number  treated  after 
purchase  during  the  past  few  years  being  much  more  rapid 
than  that  in  the  number  treated  before  purchase.  The 
electric  railway  and  electric  light  and  power  companies  have 
been  especially  active  in  pole  preservation.  These  com- 
panies treated  nearly  30  per  cent  of  their  poles,  while  the 
telephone  and  telegraph  companies  and  the  steam-railroad 
companies  each  treated  less  than  20  per  cent  of  their  poles. 
These  percentages  indicate  a  large  gain  for  each  class  of 
purchasers  except  the  steam  railroads,  which  treated  31.1 
per  cent  of  the  poles  purchased  by  them  in  1909. 

Reports  to  the  Forest  Service  in  1910  from  seventy-one 
commercial  and  private  timber-treating  plants  show  that 
457,352  linear  ft.  of  pole  timbers,  or  the  equivalent  of 
18,294  poles  25  ft.  long,  were  treated  in  closed  cylinders 
under  pressure.  Four  plants  failed  to  report  on  this  sub- 
ject. This  total  is  only  about  40  per  cent  of  that  for  1909, 
when  1,123,000  linear  ft.  were  reported.  Most  of  this 
timber  was  Southern  yellow  pine  treated  in  Southern  plants. 
Although  some  of  these  poles  were  treated  with  a  solution 
of  zinc  chloride,  by  far  the  larger  part  were  impregnated 
with  creosote  oil,  from  6  lb.  to  20  lb.  being  used  per  cubic 
foot  of  timber.  In  co-operation  with  private  firms  the 
Forest  Service  has  conducted  experiments  in  pole  preserva- 
tion and  now  has  a  number  of  long  pole  lines  under  com- 
plete record.  From  the  data  thus  collected  the  comparative 
life  of  various  timbers  treated  by  different  processes  is  being 
determined. 

Although  the  number  of  treated  poles  reported  is  growing- 
rapidly  each  year,  most  of  these  poles  receive  a  merely 
superficial  treatment  which  adds  only  a  very  few  years' 
service.  The  figures  for  1910  indicate  that  a  larger  propor- 
tion of  the  poles  were  treated  during  that  year  by  the  brush 
and  open-tank  methods  than  in  the  preceding  year.  Future 
progress  in  pole  preservation  should  show  not  only  increases 
in  the  number  of  poles  treated  but  an  increasing  use  of  the 
more  effective  methods  of  preservation. 


Mai«h    J.    lOl. 
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Letters  to  the  Editor. 

VOLTAGE     EMPLOYED    IN    NEW    YORK    PUBLIC 
LIBRARY. 


To  the  Editor  of  Electrical  World: 

Sir: — In  your  issue  of  Dec.  2,  which  has  just  reached 
me,  I  note  with  interest  an  account  of  the  electrical  equip- 
ment and  lighting  arrangement  of  the  New  York  Public 
Library. 

What  interested  and  indeed  surprised  me  most  in  con- 
nection with  the  article  describing  this  installation  is  the 
statement  that  it  is  a  two-wire,  250-volt  system.  I  remem- 
ber reading  in  your  columns  not  long  since  a  criticism  by 
a  well-known  illuminating  engineer  of  the  lighting  of  this 
building  from  an  illuminating  standpoint,  and  I  cannot  help 
being  curious  as  to  whether  this  system  of  voltage  and 
distribution  was  the  object  of  criticism. 

Having  had  occasion  during  several  years  to  be  engaged 
a  number  of  times  in  the  consideration  of  the  relative  merits 
of  three-wire,  iio/220-volt  as  compared  with  two-wire, 
220-volt  systems,  under  various  conditions  of  operation, 
where  a  new  lighting  system  for  a  town  or  an  isolated  plant 
was  about  to  be  installed,  I  am  much  interested  to  know 
more  of  the  reasons  which  caused  the  adoption  of  the  latter 
system   for  the  New  York  Public  Library. 

The  almost  universal  adoption  of  the  three-wire,  110/220- 
volt  system  in  the  United  States  has  caused  it  to  be  con- 
sidered practically  as  standard  practice.  In  fact,  I  remem- 
ber reading  in  your  columns  some  time  ago  in  connection 
with  the  discussion  of  this  question  at  some  electrical  engi- 
neering convention  that  one  member  remarked  there  might 
possibly  be  a  good  reason  for  using  a  two-wire,  220-volt 
system  in  some  small  town  where  the  houses  were  greatly 
scattered.  The  reply  was  that  such  a  town  would  not  be  a 
very  profitable  field  for  an  electrical  plant  and  if  a  three- 
wire  system  could  not  be  profitably  installed  and  operated 
it  was  best  not  to  venture  the  establishment  of  an  electrical 
plant  in  the  town. 

Of  course,  there  are  manufacturing  plants  where  the 
que.stion  of  lighting  is  of  decidedly  secondary  importance 
as  compared  with  the  motor  load.  This  could  hardly  be  the 
case,  however,  in  a  public  library. 

In  the  case  of  the  New  York  Public  Library  the  question 
is  dismissed  in  the  article  mentioned  by  simply  saying  that 
the  large  motor  load  and  great  length  of  feeders  caused  the 
adoption  of  a  two-wire.  250-volt  system.  It  would  seem  to 
me  that  these  very  reasons  might  properly  be  given  for 
adopting  a  three-wire.  T2=;/25o-volt  system,  for  does  not  the 
fundamental  advantage  of  such  a  system  lie  in  the  fact  that 
you  have  available  the  250  volts  for  the  motor  load  and  for 
distributing  the  lighting  current  throughout  the  building 
over  the  feeders,  while  there  is  the  very  decided  advantage 
of  having  the  no  volts  for  the  lamps-  The  advent  of  the 
tungsten-filament  lamp  has  even  increased  the  advantages 
possessed  by  this  system.  Also,  in  the  case  of  various  other 
apparatus,  such,  for  instance,  as  heating  devices,  it  is  found 
that  the  apparatus  for  125  volts  is  cheaper  and  more  durable 
than  that  for  250  volts,  while  many  newly  marketed  special 
devices  are  not  made  at  all  for  250  volts. 

The  question  of  the  relative  merits  of  these  two  svstems 
is  not  much  discussed  in  the  United  States  owing  to  the  fact 
that  the  three-wire,  no  ^220-volt  system  is  almost  uni- 
versally used  except  for  snecial  purposes.  I  have  found 
considerable  discussion  of  this  question,  however,  in  Europe, 
where  there  are  manv  two-wire.  220-volt  plants,  and  espe- 
cially in  England,  where  this  latter  system  is  almost  uni- 
versal. I  have  found  much  interest,  therefore,  in  discussing 
this  question  with  various  engineers  in  Europe,  and  particu- 
larly in  England,  where  almost  every  prominent  engineer 
must  feel  himself  more  or  less  responsible  for  the  existing 
system.     Of  course,  it  could  not  l)e  expected  that  engineers 


eiigagcil  in  designing,  building  and  operating  these  sysu-ms 
would  say  that  they  were  wrong;  nevertheless,  I  felt  that 
their  opinion  was  evidenced  by  one  who  remarked  to  me 
that  they  considered  that  the  art  must  grow  to  their  voltage 
rather  than  that  they  should  change  their  voltage,  at  this 
date,  to  gain  the  advantages  offered  under  the  present  devel- 
opment of  the  art.  This  undoubtedly  was  the  only  possible 
attitude  in  his  case,  but  in  the  case  of  a  new  installation 
such  as  the  New  York  Public  Library,  installed  in  a  country 
where  three-wire,  iio/220-volt  practice  with  its  many  ad- 
vantages is  almost  universal,  I  cannot  but  ask  whether  or 
not  there  has  been  any  criticism  of  this  installation  or 
whether  there  are  important  considerations  not  mentioned 
in  the  article  in  the  Electrical  World  which  led  to  its  adop- 
tion. H.  E.  Young. 
Manila,  E.   E                                             City  Electrician. 


DEFINITION  OF  SPEED  REGULATION  OF  MOTORS. 


To  the  Editor  of  Electrical  World: 

Sir: — The  definition  of  speed  regulation  of  a  constant - 
speed  direct-current  motor  as  given  by  the  Standardization 
Rules  of  the  A.  I.  E.  E.  is:  "Ratio  of  the  maximum  varia- 
tion of  speed  from  its  rated  load  value  (occurring  within 
the  range  from  rated  load  to  no  load)  to  the  rated  load 
speed."  Though  it  is  not  explicitly  so  stated,  I  believe  the 
general  understanding  of  this  term  is  that  it  is  the  maximum 
variation  of  speed  due  to  change  of  load  only.  I  believe  it 
is  usual  to  test  for  the  "speed  regulation"  by  measuring 
full  load  speed  and  zero  load  speed  at  approximately  the 
same  temperature,  keeping  the  voltage  constant  at  rated 
value.  I  understand  that  "regulation"  is  intended  to  ex- 
press that  change  in  speed  which  will  take  place  inherently 
or  automatically  when  the  load  is  removed  so  rapidly  as 
to  render  it  impossible  to  control  the  speed,  or  to  keep  it 
constant  by  adjustment. 

Recently  I  had  occasion  to  perform  acceptance  tests  upon 
several  shunt  motors  of  a  consignment  intended  to  drive 
wood-shop  tools.  Before  and  after  the  heat  run  I  had 
taken  several  observations  of  speed  at  constant  rated  volt- 
age as  follows:  Eull  load  speed  at  room  temperature  before 
heat  run,  1750  r.p.m. ;  full  load  speed  at  maximum  running 
temperature  (full  load),  1850  r.p.m.;  zero  load  speed  at 
maximum  running  temperature  (full  load),  i960  r.p.m. 

On  the  basis  of  the  usual  understanding  I   reported  tin 

,     .  i960 — 1850 

speed  regulation  as- ;r =  6  per  cent,  venturmg  mv 

1850 

o|)inion  that  this  is  a  reasonable  value  for  a  3-hp  motor. 
The  i)urchaser,  who  is  a  mechanical  engineer,  con- 
tended   that    the    speed   regulation    should    be   calculated    as 

i960 —  1750  ,  .  ,    .  ,  ,         , 

=  12  per  cent,  which  is  an  unreasonable  value 

1750 
for  his  purposes.  I  am  inclined  to  think  that  he  is  correct 
in  this  argument,  and  that,  inasmuch  as  the  motor  is  not 
regularly  sold  equipped  with  field  rheostat  and  tachometer 
and  free  attendance  or  automatic  regulator,  by  which  its 
speed  changes  due  to  the  temperature  rise  may  be  com- 
pensated, the  definition  of  "speed  regulation"  should  plainly 
and  explicitly  include  all  inherent  changes  of  speed  from 
full  load  to  no  load  at  constant  voltage.  Either  it  should  be 
defined  as  the  ratio: 

I'ull  load  speed  at  room  temperature  —  zero  load  speed  at 
maximum  running  temperature 
l-'ull  load  speed  at  room  temperature 
all  measurements  being  taken  with  constant  room  tempera- 
ture, or  there  should  be  two  components  of  speed  regulation 
defined  separately,  the  total  regulation  being  the  sum  of  the 
two — one  due  to  change  of  load  at  constant  temperature 
and  the  other  due  to  change  of  running  temperature  at  full 
load.  I  should  be  glad  to  get  infonnation  and  opinions  on 
this  point. 

Boston,  ^fass.  H.  H.  Hiorie. 
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Generators,    Motors   and    Transformers. 

Motor-Car  Lii^htitt}^  Dyiunnos. — J.  U.  Mokgan. — An  ab- 
stract of  a  paper  read  before  the  Birmingham  Section  of 
the  (Hritish)  Institution  of  IClcctrical  I^nginccrs.  The  firsi 
describes  the  Bleriot  machine  and  then  a  new  macliine  by 
Trier  and  Martin,  wliich  is  ilhistrated  in  Vig.  i.  The  ma- 
chine is  of  the  two-pole  shunt-woimd  construction,  with  a 


Fig.    1 — Connections    of    the    Trier    and    Martin    System. 

pair  of  intermediate  brushes  o  (/  midway  between  the  ordi- 
nary main  brushes  b  b'.  The  main  brushes  and  interbrushes 
are  connected  together  through  resistors  c.  As  b  is  the 
negative  and  b'  the  positive  brush,  the  current  in  the  resistor 
connecting  the  main  brush  b'  with  the  auxihary  brush  o' 
will,  when  the  machine  is  running  on  open  circuit,  flow 
from  b'  to  a',  and  in  the  resistor  connecting  the  other  pair 
of  brushes  will  flow  from  a  to  b.  The  effect  of  these  cur- 
rents is  to  strengthen  the  main  field.  As  the  load  increases, 
the  armature  reaction  displaces  the  axis  of  the  field  forward, 
and  the  magnetic  field  is  reduced.  When  the  axis  of  the 
magnetic  field  is  displaced  by  45  deg.  there  will  be  no  cur- 
rent between  the  main  and  auxiliary  brushes.  A  further 
displacement  of  the  magnetic  field  will  cause  a  current  to 
flow  again  between  the  main  and  auxiliary  brushes  in  the 
reverse  direction,  and  its  effect  will  be  to  weaken  the  main 
field.  Thus  the  output  of  the  dynamo  becomes  self-regu- 
lating. Another  machine  is  the  Midgley-Vandervell  ma- 
chine. This  is  of  the  Rosenberg  type,  depending  for  its 
regulating  property  upon  the  short-circuting  of  certain  ar- 
mature coils.  The  principle  is  illustrated  in  Fig.  2.  Two 
opposite  pairs  of  poles  a  and  b  are  united  by  the  body  c. 
The  poles  a  are  provided  with  shunt-connected  windings, 
while  the  poles  b  are  left  unwound.  Current  is  supplied  to 
the  external  circuit  by  the  armature  turns  under  the  poles  b 
through  brushes  d,  and  the  armature  is  wound  in  such  a 
manner  that  the  brushes  also  short-circuit  armature  coils 


Fig.  2 — Arrangement  of  the  Midgley-Vandervell   System. 

lying  in  the  neighborhood  of  the  leaving  edges  of  the 
poles  a.  The  initial  path  of  the  magnetic  flux  is  indicated 
diagrammatically  by  the  thin  dotted  lines.  When  the  cur- 
rent in  the  short-circuited  coils  reaches  a  certain  value,  the 
flux  swings  into  opposite  quadrants  as  indicated  by  the  thick 
dotted  lines.  At  this  stage  the  machine  becomes  self-regu- 
lating, as  the  cross-magnetization  due  to  the  armature  coils 
under  the  poles  b  counteracts  the  principal   flux  and   so 


l)rogrcssively  weakens  the  field  as  the  spee<l  increases.    This 
machine  requires  the  presence  of  the  battery  before  its  self 
regulating  proi)erty  can  be   asserted.     The  self -regulating 
system  of  Grob  is  also  mentioned. — London  Elec.  Ending, 
Feb.  8. 

Cooling  of  Electrical  Machinery. — 11.  A.  Carney. — A 
note  referring  to  the  possible  use  of  water  for  the  cooling 
of  electrical  machinery.  If  the  temperature  limit  could  be 
raised  to  such  a  point  that  the  heat  generated  in  the  ma- 
chinery would  raise  the  temperature  of  the  water  employed 
in  cooling  it  to  about  100  deg.  C.  it  would  be  possible,  with- 
out exceeding  the  somewhat  higher  limit  of  maximum  tem- 
perature so  adopted,  for  the  insulation  to  increase  enor- 
mously the  output  of  the  machine,  «;ince  the  cooling  water, 
having  been  heated  up  to  100  deg.  C,  would,  of  course,  on 
further  heating,  be  converted  into  steam  without  rise  in 
temperature.  The  considerably  increased  output  which 
could  thus  be  got  from  a  machine  of  given  dimensions  would 
probably  be  found  to  outweigh  entirely  the  cost  of  specially 
insulating  the  machine  to  withstand  the  higher  temperatures 
in  its  internal  parts,  and  also  make  feasible  the  provision  of 
means  whereby  the  steam  could  be  condensed  and  fed  back 
into  the  casing  of  the  machine  as  water,  thus  rendering  re- 
mote the  chance  of  the  cooling  apparatus  becoming  dry.  By 
the  choice  of  suitable  liquids  which,  while  having  good 
specific  heats,  have  also  low  boiling  points  (below  100 
deg.  C.)  much  might  be  done. — London  Electrician,  Feb.  9. 

Heat  Tests  of  Dynamos. — A.  J.  Makower. — A  communi- 
cation referring  to  the  short-time  heating  tests  of  S.  P. 
Thompson  recently  abstracted  in  the  Digest.  The  author 
points  out  that  Thompson  presupposes  that  the  machine  un- 
der test  is  perfectly  homogeneous  and  that  the  cooling  is 
the  same  for  all  its  parts,  but  as  neither  of  these  conditions 
is  fulfilled  in  practice,  it  might  be  expected  that  the  proposed 
method  would  not  give  reliable  results.  Some  thirty  tests 
made  for  this  purpose  showed  that  only  in  about  one-quarter 
of  these  cases  is  the  calculated  value  of  the  temperature 
rise  within  20  per  cent  of  the  correct  figure,  and  that  in 
many  cases  the  error  is  as  much  as  50  per  cent  above  or 
below  the  true  figure.  The  method  is  perhaps  more  nearly 
accurate  in  the  special  case  of  absence  of  air  ventilation. — 
London  Electrician,  Jan.  12. 

Voltage  Drop  of  Transformers. — R.  Hunzinger. — A 
mathematical  article  in  which  the  author  derives  formulas 
for  the  voltage  drop  of  transformers  at  different  phase 
differences  and  describes  a  simple  graphical  method  of  de- 
termination.— Elek.  Zeit.,  Feb.  8. 

Short-Circtiiting  of  Alternators. — P.  Boucherot. — His 
long  illustrated  mathematical  Turin  Congress  paper  on  the 
electromagnetic  phenomena  which  result  from  the  sudden 
short-circuiting  of  an  alternator. — La  Revue  Elec,  Feb.  9. 

Lamps  and  Lighting. 

Drawn  Filament. — A  note  on  a  recent  British  patent  (No. 
ii6r,  of  Feb.  i)  of  the  Deutsche  Gasgliihlicht  Ges.  To 
render  drawn  filaments  indifferent  to  alternating  current,  a 
calcium  compound,  which  is  readily  converted  into  an  oxide 
and  which  is  irreducible  by  hydrogen  or  other  powerful 
reducing  gases,  is  added  to  the  usual  mixture  of  tungsten 
and  auxiliary  metals,  in  the  form  of  a  dilute  solution,  in 
such  quantities  as  correspond  to  from  0.3  to  0.6  per  cent  of 
the  calcium  oxide.  The  calcium  can  be  combined  with  any 
acid,  because,  by  hydrolysis  and  heating  to  incandescence, 
calcium  oxide  is  finally  formed  more  or  less  completely. 
After  drying,  the  mixture  is  reduced  with  hydrogen  and 
then  formed  into  small  rods  by  sintering,  from  which  very 
fine  wires  can  be  drawn. — London  Elec.  Eng'ing,  Feb.  8. 
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Generation,  Transmission  and  Distribution. 

Turbo-Alternator. — The  Saint-Denis  central  station  in 
Paris  contains  at  present  ten  turbo-alternators,  each  of 
10,000  hp,  but  a  new  unit  of  25,000  hp  is  now  being  installed, 
the  total  length  being  13.6  ni  (45  ft.),  of  which  8.5  m 
(28  ft.)  is  the  length  of  the  turbine  and  5.1  m  (17  ft.)  the 
length  of  the  alternator.  The  weight  of  the  unit  is  about 
300  tons,  the  turbine  alone  weighing  140  tons  and  the  alter- 
nator 90  tons.  Some  of  the  parts  of  the  unit  were  so  large 
that  they  could  not  be  transported  by  railroad  but  had  to  be 
transported  by  wagon. — La  Revue  Elec,  Feb.  9. 

Voltage  Drop. — W.  Genkin. — The  author  investigates 
graphically  the  following  problem.  Given  an  alternating- 
current  distribution,  such  as  the  combination  of  a  central 
station  with  a  transmission  line  and  a  load  at  the  receiving 
end,  the  impedance  of  the  line  causes  a  certain  voltage 
drop.  The  problem  is  to  determine  the  conditions  at  the 
receiving  end  from  those  at  the  central  station,  or,  inversely, 
if  a  constant  voltage  is  impressed  at  one  or  the  other  of 
these  terminals.  The  solution  given  by  the  author  is  very 
simple,  the  diagram  of  the  central  station  and  that  of  the 
receiving  end  being  "inverse  figures."  The  method  is  ap- 
plied to  various  special  cases. — La  Lumicre  Elec,  Feb.  3. 

Installations,  Systems  and  Appliances. 

British  Supply  Stations. — Statistical  tables  giving  data 
on  the  growth  of  stations  supplying  energy  for  only  light- 
ing and  stationary  motor  service,  stations  taking  a  bulk 
supply,  and  stations  having  a  combined  lighting,  stationary 
motor  and  traction  load  respectively. — Supplement  to  Lon- 
don Electrician,  Jan.  26  and  Feb.  2.  Results  of  these  tables 
are  now  summed  up  in  the  form  of  diagrams.  They  show 
that  the  load  on  the  provincial  stations  is  now  almost  three 
times  that  of  the  London  stations.  In  1909,  for  the  first 
time,  the  connections  to  the  provincial  stations  exceeded 
1,000,000  kw,  and  since  then  the  rate  of  progress  has  been 
well  maintained.  The  total  connections  to  purely  direct- 
current  or  alternating-current  stations  remain  almost  sta- 
tionary, even  in  some  cases  decreasing,  while  the  number 
and  output  of  combined  stations  is  steadily  increasing, 
showing  that  as  the  area  of  supply  is  enlarged  opportunity 
is  taken  to  install  alternating-current  plant  for  the  supply 
of  outlying  districts. — London  Electrician,  Feb.  9. 

Auto-Transformer  Distribution. — A  note  on  a  recent 
British  patent  (No.  4618,  Jan.  25,  1912)  of  F.  Kesselring 
for  a  method  of  cutting  out  the  primary  circuit  when  no 
supply  is  being  taken  in  connection  with  an  auto-trans- 
former system  of  distributing  energy  to  a  number  of  con- 
suming devices  in  parallel.  One  of  the  primary  feeders  is 
directly  connected  to  one  terminal  of  the  transformer.  The 
other  feeder  consists  of  two  free  conductors,  one  of  which 
is  connected  to  the  second  terminal,  which  is  therefore  free, 
the  two  conductors  being  connected  by  means  of  a  switch. 
Each  consuming  device  is  connected  across  a  tapping  on 
the  winding  and  the  free  terminal  by  means  of  one  of  these 
switches,  which  when  closed  connects  the  two  terminals  of 
the  transformer  to  the  feeders,  and  at  the  same  time  the 
consuming  devices  are  joined  to  the  secondary.  The 
primary  circuit  is  therefore  opened  when  the  last  consuming 
device  is  switched  ofif. — 'London  Elec.  Ending,  Feb.  i. 

Supply  of  Energy  in  Agricultural  District. — F.  Huber. — 
The  three-phase,  3000-volt  central  station  of  Plauen,  in 
Saxony,  has  developed  a  distribution  system  in  the  suburbs 
and  sixty-four  towns  in  the  neighborhood.  For  transmis- 
sion the  voltage  is  raised  from  3000  to  10,000.  The  trans- 
mission line  is  placed  underground,  while  the  distribution 
from  the  transformer  stations  in  the  different  towns  is  car- 
ried out  by  overhead  wires,  the  voltage  being  210  for 
motors  and  120  for  lamps. — Elek.  Zeit.,  Feb.  i. 

Bury. — The  majority  of  the  large  electric  supply  stations 
in  Great  Britain  which  had  formerly  adopted  a  three-wire 
direct-current  system  have  supplemented  it  later  or  are 
doing  so  now  with  the  three-phase  supply.    The  latest  to  do 


so  is  the  Bury  municipal  station,  which  has  in  operation 
2260  kw  of  direct-current  equipment.  A  three-phase  plant 
has  now  been  installed  containing  two  turbo-alternators, 
each  of  2100-kw  rating, 'operating  three-phase  currents  at 
6000  volts  with  a  frequency  of  50.  To  use  the  three-phase 
currents  for  supplying  direct-current  energy  to  help  the 
direct-current  plant,  two  500-kw  motor-generators  have 
been  installed. — London  Electrician,  Feb.  9. 

Wires,   Wiring  and  Conduits. 

Measuring  the  Effective  Capacity  of  High-Tension 
Cables. — G.  W.  Stewart  and  D.  M.  Terwilliger. — An 
abstract  of  a  paper  read  at  the  Chicago  meeting  of  the 
American  Physical  Society.  The  already  known  method 
of  utilizing  the  partial  capacities  (in  the  case  of  a  poly- 
phase cable)  is  utilized,  but  the  partial  capacities  are  com- 
puted from  the  observations  of  a  quadrant  electrometer  be- 
fore and  after  dividing  its  charge  with  the  cable.  The 
method,  therefore,  depends  upon  the  calibration  and  capac- 
ity of  the  electrometer.  The  results  show  that  the  effective 
capacity  of  a  very  short  piece  of  cable,  less  than  50  cm 
(20  in.),  can  be  measured  with  an  accuracy  of  3  per  cent 
The  manufacturers  of  the  cable  tested  state  that  the  ballistic 
galvanometer  method  shows  a  temperature  variation  of 
from  10  per  cent  to  50  per  cent  between  60  deg.  and  80  deg. 
Fahr.,  but  the  writers  found  no  perceptible  variation  of  the 
effective  capacity  between  23  deg.  and  50  deg.  C.  The 
method  here  proposed  eliminates  practically  all  the  effect 
of  absorption.  The  other  advantage  is  the  requirement  for 
only  a  short  piece  of  the  cable. — Phys.  Review,  January. 

Testing  High-Tension  Cables. — A.  Leaute. — An  illus- 
trated description  of  a  paper  presented  before  the  Inter- 
national Society  of  Electricians  in  Paris  on  a  method  of 
testing  high-tension  cables  after  they  have  been  installed. 
The  author  points  out  the  shortcomings  of  the  use  of  a 
transformer  and  the  disadvantages  of  using  direct  current 
for  testing.  In  his  method  he  uses  alternating  current  and 
connects  a  specially  designed  self-induction  coil  in  series 
with  the  cable  and  a  source  of  constant  potential  which 
enables  him  to  produce  resonance  effects. — La  Revue  Elec, 
Feb.  9. 

High-Voltage  Tests  and  Energy  Losses  in  Insulating  Ma- 
terials.— E.  H.  Rayner. — Experiments  made  in  the  (Brit- 
ish) National  Physical  Laboratory  on  insulating  material? 
at  a  high  voltage  are  described,  the  general  aim  of  the  re- 
search being  to  discover  the  effect  on  the  electric  strength 
of  materials  of  the  application  for  some  time  of  a  voltage 
that  is  from  30  to  90  per  cent  of  that  which  will  produce 
break-down  for  a  few  seconds.  The  physics  of  electric 
strain  and  the  results  obtained  from  measurements  of  the 
energy  absorbed  when  insulating  materials  are  subjected  to 
alternating  stress  are  also  dealt  with. — London  Electrician. 
Feb.  9. 

Wood  and  Concrete  Poles. — W.  Manktelow. — A  con- 
tinuation of  his  article.  The  author  now  deals  with  treat- 
ment of  wooden  poles  by  the  copper-sulphate  process 
(Boucherie),  the  corrosive-sublimate  process  (Kyan),  the 
zinc-chloride  process  (Burnett)  and  various  other  impreg- 
nating processes,  and  gives  some  figures  of  cost.  He  then 
deals  with  the  use  of  concrete  poles  for  electrical  purposes. 
— London  Elec.  Reviezv,  Feb.  9. 

Electrophysics  and  Magnetism. 

Positive  Thermions  from  Salts. — C.  J.  Davisson. — An 
account  of  experimental  measurements  of  the  specific  charge 
(ratio  of  electrical  charge  to  mass)  of  the  ions  emitted  by 
heated  salts.  The  author  has  investigated  various  salts  of 
barimn,  strontium,  calcium  and  magnesium  and  believes  that 
his  results  point  strongly  to  the  conclusion  that  the  truly 
characteristic  positive  thermions  from  salts  of  alkaline 
earths  are  single  atoms  of  these  elements  minus  single 
electronic  charges.  In  a  second  paper  the  author  points  out 
that  these  results  do  not  contain  any  direct  evidence  against 
the    hypothesis    that    in    some    cases    all    or    a    part    of    the 
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tlu'iiniouic  cunoiii  is  earned  by  carbou  tuonoxiclc.  Tbe 
;iiitbor  lias  made  experiments  similar  to  those  made  by 
oilier  investigators  on  the  role  played  by  K>'i-''^'S  in  ihe  emis- 
sion oi  positive  thermions  from  salts.  I  lis  chief  conclu- 
sions are  that  the  carbon  mt)noxi<le  or  carbon  dioxide  which 
is  sometimes  emitted  by  samples  of  salts  when  heated  is 
nncliar}^ed.  The  increase  of  thermionic  emission  from  a 
salt  which  is  canscd  by  the  presence  of  a  gas  in  contact 
with  its  surface  is  not  due  to  an  emission  of  gas  atoms  or 
molecules  which  have  been  absorbed  by  the  salt  and  arc- 
emitted  in  a  charged  condition. — Phil.  Mag.,  January. 

Units,  Measurements  and  Instruments. 

Ihiiish  Xatioiiiil  riiysical  Laboratory. — An  abstract  of 
the  report  for  i()ii  ol  the  work  of  the  British  National 
Physical  Laboratory.  I Omparative  tests  of  sheet  iron  for 
total  and  hysteresis  loss  have  been  made  in  conjunction 
w\\\\  the  Bureau  ol  Standards  and  the  Reichsanstalt.  The 
results  show  very  satisfactory  aj^reement  between  the  three 
laboratories.  In  the  electrotechnics  division  investigations 
have  been  made  on  alternating-current  induction  supply 
meters  to  determine  the  effect  of  railway  and  other  jour- 
neys. Variations  to  the  extent  of  rt  0.5  per  cent  were 
found,  but  erratic  changes  of  this  order  also  occurred 
when  the  instruments  remained  stationary  on  the  test 
benches.  British  manufacturers  have  been  consulted  as  to 
a  method  of  marking  meter  phases,  so  that  in  the  connect- 
ing up  of  three-phase  meters  there  shall  be  no  doubt  as  to 
how  the  elements  are  to  be  connected  to  the  system.  In  the 
photometry  section  much  work  has  been  devoted  to  securing 
a  series  of  high-efficiency  electric  incandescent  lamp  stand- 
ards, the  values  of  which  have  been  carefully  determined  in 
terms  of  the  unit  of  candle-power,  and  by  means  of  which 
the  constancy  of  candle-power  measurements  on  high- 
efficiency  metallic-filament  and  other  lamps  will  be  main- 
tained.— London  Electrician,  Feb.  9. 

Measurement  of  Inductances  and  Capacities  with  the 
Thomson  Double  Bridge. — S.  J.  Barnett. — An  abstract  of 
a  paper  read  at  the  Chicago  meeting  of  the  American 
Physical  Society.  While  the  Thomson  double  bridge  has 
been  used  extensively  for  the  measurement  of  resistances, 
especially  small  resistances,  it  does  not  appear  to  have  been 
used  hitherto  for  measurements  of  inductances  or  capacities. 
For  these  it  is  often  at  least  as  convenient  as  is  the  ordinary 
bridge,  and  in  some  cases  it  offers  important  advantages, 
(i)  For  the  comparison  of  two  self-inductances  L  and  A^. 
the  bridge  is  arranged  as  in  Fig.  3,  conventional  symbols 
designating  resistances,   inductances,   etc.     When   balances 


Fig.   3 — Thomson    Double    Bridge 

have  been  obtained  for  both  steady  and  variable  currents, 
L/N  —  A-/B  {  =  a/b).  The  branches  C  and  D  may  be  either 
inductive  or  non-inductive.  The  bridge  compares  the  effec- 
tive inductance  between  the  points  i  and  2  with  that  between 
the  pomts  3  and  4.  The  inductance  of  the  leads  is  elimi- 
nated. The  inductance  of  the  central  part  of  a  long  solenoid 
traversed  by  a  uniform  current,  which  is  simple  to  calcu- 
late, may  be  compared  with  any  other  inductance,  provided 
that,  as  is  usually  the  case,  A  -]-  B  and  a-\-b  are  sufficiently 
large  to  insure  that  the  current  in  all  parts  of  the  solenoid 
is  practically  the  same.  (2)  To  compare  a  self-inductance 
and  a  capacity,  the  branch  34  is  made  non-inductive,  non- 
inductive  variable  resistances  r  and  R  are  introduced  be- 
tween the  galvanometer  terminals  and  the  points  5  and  6 
respectively,  and  condensers  with  capacities  s  and  S  are 
inserted  between  the  upper  and  lower  galvanometer  termi- 


nals and  the  point-^  3  aii<l  4  respectively.  .\  (hjubk*  balance 
will  be  obtained  when  I'/Q  =A/B  {-  a/b ) ,  S/s-^r/R 
-  a/ A,  and  L  --  SQ  {.A  f  (.4  -j-  B)!B  .  R\.  (3J  To  ccjm- 
parc  the  mutual  inductance  M  of  two  coils  M  and  /.  with 
the  self-inductance  /.  of  one  of  them,  L,  L  is  inserted  as  in 
the  figure,  the  branch  3,  4  is  made  non-inductive,  and  M  in 
scries  with  an  adjustable  rheostat  is  inserted  between  the 
points  2  and  4.  When  the  double  balance  has  been  obtained 
.1//L-  ;///[/'+(;  4- (a  +  ft)  C/(a-f  6-1- C)],  W  desig- 
nating the  total  resistance  through  M  between  the  points 
2  and  4.  (4)  To  determine  a  self-inductance  by  comi)arison 
with  a  resistance  and  a  time,  one  of  the  coils  I.  in  the 
figure  is  shunted  with  a  non-inductive  resistance  Z .  and  a 
balance  is  obtained  witii  an  alternating-current  supply  of 
frequency  /.  Then 
U  ^  [Q  {P^zy  —  VZ  d'-^  Z)  B/A\ 

-■.-[^-nriZB/A-Q)], 
and 

N'-  [Q—ZFB/A  iP-\-Z)]  {Zb/A-Q)-^4'^r- 
If  the  inductance  under  investigation  is  of  the  kind  referred 
to  in  the  last  part  of  (i),  it  must  obviously  take  the  place 
of  the  unshunted  coil  A'^  in  the  bridge.  (5)  To  compare 
two  capacities,  the  coils  L  and  N  are  replaced  by  the  two 
condensers  with  capacities  S  and  S'  respectively.  When  a 
balance  lias  been  obtained,  S/S'^B'A. — Phys.  Review, 
January. 

Miscellaneous. 

British  Institution  of  Electrical  Engineers. — An  editorial 
commenting  on  the  recent  annual  dinner  of  the  British  In- 
stitution of  Electrical  Engineers  at  which  the  president, 
S.  Z.  de  Ferranti,  outlined  the  "new  policy"  of  the  institu- 
tion. The  keynote  of  the  president's  speech  was  the  idea 
that  the  institution  should  become  the  guardian  of  electrical 
interests  in  Great  Britain.  For  many  years  there  has  been  a 
strong  feeling  that  the  institution  should  take  a  more  active 
interest  in  the  commercial  aspects  of  the  industry ;  but  the 
view  expressed  by  members  of  the  council  has  been  to  the 
effect  that  the  object  of  the  institution  was  to  deal  with 
purelv  technical  matters. — London  Electrician.  Feb.  9. 


Book  Review. 


Central-Station  Heating.  By  Byron  T.  Gifford.  New 
York :  Heating  &  Ventilating  Magazine  Company. 
208  pages,  37  illus.  Price,  $4. 
Much  useful  information  for  the  operating  district-heat- 
ing engineer  who  desires  to  analyze  and  improve  his  plant 
economies,  as  well  as  for  the  central-station  man  who  con- 
templates expanding  into  the  heating  field,  is  contained  in 
this  reference  volume  on  a  subject  whose  literature  is  not 
large.  The  scope  of  the  present  work  is  general,  covering 
both  steam  and  hot-water  heating,  and  extending  from  the 
broad  subjects  of  franchises  and  business  management, 
through  plant  operation  and  distributing-main  construction, 
to  suggestions  for  customers'  installations.  A  number  of 
plans  for  pipe-line  construction  are  shown,  and  analyses  are 
made  of  the  variaus  losses  due  to  radiation,  conduction, 
leaks  and  friction,  with  instructions  how  to  figure  and  com- 
bine these.  Methods  of  arriving  at  equitable  rates  for 
service,  based  on  operating  and  overhead  charges,  form  a 
valuable  chapter  in  the  book.  Under  the  topic  of  the  plant 
itself,  the  relative  advantages  and  appropriate  applications 
of  steam  and  hot-water  heating  systems  are  compared,  and 
a  technical  description  of  modern  practices  in  the  layout  of 
plant  equipment  is  included.  Model  franchises  whose  pro- 
visions offer  the  heating  man  fair  and  ample  protection  of 
his  interests  are  reproduced  in  full  and  will  prove  useful 
to  the  company  planning  to  enter  the  heating  field.  The 
final  pages  of  the  book  are  taken  up  with  a  collection  of 
practical  heating  data  and  figures. 
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New  Apparatus  and  Appliances 


THE  JOHNS-MANVILLE  ANNUAL  CONVENTION. 


During  the  week  ended  I'cb.  10  tlie  H.  W.  Johns-Manville 
Company  held  in  New  York  and  Hartford  its  annual  con- 
vention of  electrical  department  managers  and  salesmen,  at 
which  over  100  men  were  present.  Mr.  J.  VV.  Perry,  gen- 
eral electrical  manager,  presided.  A  number  of  papers  were 
presented  during  the  convention  on  modern  illumination, 
Westinghouse  lamjjs,  j-M  Linolite,  transite  asbestos  wood, 
overhead-line  material,  clectrobestos  insulation,  friction 
tapes  and  splicing  compounds,  electrotherms,  lightning  ar- 
resters, asbestos  products  for  electric  power  plants,  inclosed 
fuses  and  fuses  in  subway  boxes,  insulating  materials,  over- 
head line  material,  etc.  On  Wednesday  evening  two  special 
Pullman  cars  conveyed  the  attendants  to  Hartford,  Conn., 
where  the  Johns-Pratt  Company  is  located,  for  which  the 
H.  W.  Johns-Manville  Company  is  sole  selling  agency. 
Papers  were  presented  at  sessions  held  at  Hartford,  and 
some  time  was  spent  in  the  testing  laboratories  of  the  fac- 
tory, where  many  interesting  tests  on  high-tension  fuses 
and  boxes  were  made.  On  Saturday  morning  an  inspection 
was  made  of  the  factory  and  in  the  afternoon  of  the  sub- 
stations of  the  Hartford  Electric  Light  Company.  On 
Saturday  evening  a  banquet  was  given  at  the  Hartford 
Club. 


RELIANCE  SPEED  DIAL. 


With  the  advent  of  high-speed  steels  and  the  continual 
trend  toward  scientific  management  and  efficiency  methods 
in  all  machine-tool  operations,  it  is  exceedingly  important 


Fig.    1  —  Motor-Driven     Drill     Equipped    with    Speed     Dial. 

to  have  some  accurate  method  by  which  the  machine-tool 
operator  can  easily  adjust  his  driving  mechanism  so  as  to 
give  the  prescribed  speeds  at  the  cutting  tool  under  changing 
conditions  of  work.  The  Reliance  adjustable-speed  motor, 
shown  herewith,  which  is  of  the  armature-shifting  type  with 


an  infmite  number  of  speed  changes,  gives  a  smooth, 
gradual,  continuous  change  in  speed  with  no  jumps.  On  a 
machine  tool  driven  by  this  tyjie  of  motor  it  is  not  necessary 
to  make  the  ai)pro.\imations  in  speed  setting  required  with 
other    speed-change    devices,    and    it    is   always   possible    to 


Fig.    2 — Speed    Dial. 

obtain  the  exact  cutting  speed  desired,  provided  the  oper- 
ator has  some  means  of  accurately  adjusting  the  speed  of 
the  motor  to  that  required  and  docs  not  have  to  guess  at 
the  speed  at  which  the  motor  is  running.  Such  a  device 
has  now  been  developed  by  the  manufacturers  of  this  type 
of  motor  and  is  shown  in  Fig.  z.  This  shows  a  dial  arranged 
for  a  crank  shaper  with  one  back  gear.  The  upper  scale,  in- 
dicating cutting  speeds,  is  stationary.  The  small  indicator 
standing  at  40  is  mounted  on  a  revolving  disk  with  two 
lower  scales.  The  lower  scales,  showing  length  of  stroke, 
are  adjusted  by  means  of  a  knurl  on  the  front  of  the  dial 
until  the  indicator  points  to  the  cutting  speed  desired, 
the  scales  not  being  shifted  unless  a  new  cutting 
speed  is  to  be  used.  With  the  scales  set  for  any  cutting 
speed,  the  motor  armature  is  then  shifted  by  turning  a  hand- 
wheel  illustrated  in  Fig.  i  until  the  pointer  of  the  dial 
geared  to  the  handwheel  rod  is  opposite  to  the  stroke  to  be 
used. 

The  Reliance  speed  dial  can  be  mounted  at  any  convenient 
point  on  the  machine  tool,  and  it  is  simply  necessary  that  it 
shall  have  some  positive  connection  with  the  means  em- 
ployed for  shifting  the  armature  of  the  motor.  As  the 
armature  of  the  motor  is  shifted  and  the  gradual  change  in 
speed  obtained,  a  pointer  moves  in  the  speed  dial.  The 
scales  in  the  dial  take  into  account  the  different  gear  ratios 
between  the  motor  and  the  work  and  can  be  set  for  different 
cutting  speeds  at  the  cutting  tool,  depending  on  the  cutting 
steel  used  and  the  character  of  the  work.  The  device  is, 
therefore,  not  a  means  of  indicating  the  speed  at  which  the 
motor  is  running,  but  is  in  reality  an  automatic  calculator 
by  which  the  operator  can  instantly  set  the  speed  of  the 
motor  so  as  to  give  any  desired  speed  at  the  cutting  tool, 
taking  into  account  all  the  variable  factors  which  would 
affect  the  problem.  All  the  operator  has  to  do  is  to  set  the 
dial  for  the  cutting  speed  to  I)e  used  and  then  shift  the  arma- 
ture of  the  motor  in  the  usual  manner  until  the  pointer 
indicates  the  diameter  of  the  cut  to  be  taken  on  the  proper 
scale  for  the  gear  combination  used. 

The  dial  not  only  serves  as  a  guide  in  setting  tiie  speed 
accurately,  but  is  always  in  plain  sight  as  a  definite  indica- 
tion to  the  foreman  or  inspector  of  the  speeds  in  use  by  the 
operator.  These  dials,  which  are  made  for  use  with  Re- 
liance adjustable-speed  motors  on  shapers,  drills,  lathes, 
milling  machines,  boring  mills  or  any  type  of  adjustable 
speed  tool,  are  made  by  the  Reliance  Electric  &  Engineer- 
ing Company.  Cleveland,  Ohio. 
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MOTOR-OPERATED  END-CELL  SWITCH. 


The    eiul  cell    switch    shown    in    the    accoinpanyiii);    cii 
yravin^  is  of  the  slitle-har  aiul  ratcliet  type,  the  bar  being 
given  a  reciprocating  motion  and  the  bruslies  being  canscd 
tt>  follow  the  motion  in  one  tlirection  or  the  other  l)y  means 
of  i)a\vls  which  engage  witli  notches  in  the  l)ar.      iiie  clioice 


Motor-Operated    End-Cell   Switch. 

of  pawls  to  be  used  is  controlled  by  a  second  notched  bar 
sliding  in  a  slot  in  the  first  bar  which  transmits  its  motion 
to  the  brush.  This  second  bar  has  the  reciprocating  motion 
of  the  brush-carrying  bar  and  in  addition  can  move  longi- 
tudinally a  short  distance.  The  notches  are  so  cut  that 
when  the  bar  occupies  one  position  with  regard  to  the 
brush-carrying  bar  the  pawl  for  carrying  the  brush  in  one 
definite  direction  will  fall  into  the  notches  which  render  it 
effective.  In  this  position  the  second  pawl  is  ineffective, 
as  the  second  slide  bar  fills  up  the  notches  with  which  it 
could  engage  in  such  a  way  that  the  pawl  slides  smoothly 
on  top  of  both  bars.  The  second  position  of  the  inner  or 
control  bar  renders  the  first  pawl  inoperative,  and  by  bring- 
ing the  second  pawl  into  operation  causes  the  brush  to 
travel  in  the  other  direction.  The  relative  position  of  the 
two  slide  bars  is  controlled  by  a  transverse  carriage  on  the 
mechanism  bracket,  which  is  moved  by  two  solenoids.  The 
latter  have  one  common  lead,  while  the  other  leads  termi- 
nate at  a  double-throw  control  switch  so  designed  that  the 
blade  will  not  remain  in  either  clip  but  will  fiy  to  a  neutral 
position  whenever  the  6perator  releases  the  handle. 

When  the  controlled  switch  is  pressed  to  one  side  one  of 
the  solenoids  is  energized  and  the  inside  sliding  bar  takes 
a  definite  position  with  regard  to  the  operating  bar.  The 
common  connection  of  the  solenoids  is  attached  to  the  cir- 
cuit through  the  driving  motor,  so  that  the  latter  starts 
simultaneously  with  the  moving  of  the  control  bar.  The 
motor  drives  a  worm-wheel,  to  which  is  attached  a  crank 
which  imparts  the  desired  reciprocating  motion  to  the  oper- 
ating bar.  As  this  worm  travels  with  approximately  con- 
stant speed,  the  velocity  of  the  slide  bar  may  be  represented 
by  a  sine  wave.  Thus,  when  the  operating  bar  engages 
with  the  pawl  it  is  traveling  very  slowly,  and  when  the 
brush  is  changed  from  one  contact  to  the  next  it  is  moving 
at  its  highest  rate  of  speed.  It  is  brought  to  rest  gradually 
and  is  stationary  when  the  bar  starts  its  return  stroke. 

An  auxiliary  switch  is  provided,  operated  by  a  cam  on 
the  worm-wheel,  which  connects  the  motor  directly  to  the 
circuit  as  soon  as  the  brush  is  started  on  its  travel.  When 
this  auxiliary  switch  is  closed  the  control  switch  is  ineffec- 
tive, and  the  operator  at  the  distant  switchboard  cannot  in- 
terfere with  the  operation  until  the  brush  is  stationary  on 
the  next  contact.  When  this  occurs  the  auxiliary  switch 
controlled  by  the  worm-wheel  is  opened,  and  if  the  control 
switch  on  the  distant  switchboard  is  also  open  the  motor 
will  stop.  If  not,  the  motor  will  continue  to  operate.  When 
the  brush  has  reached  the  last  contact  in  either  direction  it 
cannot   move    further,    because    the    notches    which    would 


cause  such  a  motion  are  oiiiilled   Iroiii   llie  slide  bar,  .iiid, 
inasmuch  as  the  brush  cannot  travel  beyond  this  point  be 
cause  of  this,  no  limit  switch  is  needed. 

The  motor  is  mounted  on  a  swinging  bracket,  which  per- 
mits the  worm  to  be  disengaged  from  the  worm-wheel  in 
case  it  is  desired  to  operate  the  switch  by  hand.  Suitable 
indicators  are  also  provided  which  show  the  exact  location 
of  the  brush  on  its  contacts.  The  motor  always  runs  in  the 
same  direction,  thus  ehminating  C()mplicate<l  wiring  and  an 
excessive  number  of  complicated  switches.  hrom  the 
switchboard  the  entire  wiring  consists  of  two  control  wires, 
two  indicator  wires  and  the  connection  to  the  power  cir- 
cuit. The  switch  is  built  by  Messrs.  A.  &  J.  M.  Anderson, 
lioston,  Mass. 


ARMATURE  DISK  NOTCHER. 


The  Ferracute  Machine  Company,  of  Bridgeton,  N.  J., 
has  recently  built  the  armature  notching  machine  shown  in 
the  accompanying  halftone.  A  prominent  feature  of  this 
machine  is  its  unusual  depth  of  throat,  which  is  necessary 
when  the  notching  must  be  done  at  some  distance  from  the 
circumference  of  the  disk,  for  instance,  in  the  rotating 
member  of  an  alternating-current  machine.  These  notchers 
are  peculiar  in  having  a  very  rapid  action,  much  study 
having  been  expended  to  produce  this  effect.  In  medium- 
sized  disks,  for  example,  accurate  work  is  produced  at  a 
speed  of  200  strokes  per  minute. 

The  indexing  mechanism  is  operated  from  the  crank  shaft 
by  means  of  the  bell  crank  shown  at  one  side.  The  con- 
nection from  this  crank  to  the  pawl  lever  is  effected  by  a 
telescopic  pitman  made  of  steel  tubing  so  that  it  can  be 
adjusted  to  the  different  positions  of  the  saddle  (carrying 
the  vertical  indexing  spindle)  required  by  the  varying  sizes 
of  disks.  On  the  lower  end  of  the  indexing  spindle  is 
placed  a  large  gear  wheel  into  which  engages  the  pinion 
that  is  on  the  same  shaft  as  the  ratchets.  On  the  large 
gear  is  a  projection  which,  when  the  wheel  has  made  one 
revolution,  throws  out  the  clutch  and  stops  the  machine. 

These  machines  are  provided  with  a  special  brake  which 


Armature   Disk   Notcher. 


enables  them  to  be  operated  at  the  high  rate  of  speed  men- 
tioned. The  die-bed  is  adjustable  vertically  so  that  the  die 
can  always  be  set  at  the  right  height.  The  depth  of  the 
notches  can  be  accurately  secured  by  means  of  the  screw 
movement  of  the  saddle  upon  the  bed.  The  depth  of  throat 
of  machine  illustrated  is  20  in.  There  are  two  larger  ma- 
chines in  this  series. 
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MOTOR-STARTING  RHEOSTAT. 


The  Electric  Controller  &  Manufacturing  Company, 
Cleveland,  Ohio,  has  recently  placed  on  the  market  a  new 
line  of  starting  rheostats  for  series,  shunt  or  compound- 
wound,  direct-current  motors.  The  manufacturers  claim 
the  following  important  advantages  for  these  rheostats: 


starting    Rheostat    for    Motors    Up   to   71/2   hp. 

The  highest  grade  of  Monson  slate  is  used,  having  beveled 
edges  and  oil  finish.  On  all  sizes  the  contacts  are  removable 
from  the  front  of  the  rheostat  without  disassembling  or 
interfering  in  any  way  with  the  wiring  or  resistance.  The 
retaining  magnet  is  ironclad,  thus  being  protected  from 
mechanical  injury.  The  resistance  wire,  the  capacity  of 
which  is  liberally  proportioned,  is  wound  on  asbestos-cov- 
ered, metallic  tubes  through  which  a  draft  of  air  flows. 
While  this  draft  of  air  very  efficiently  conveys  the  heat 
away  from  the  resistance,  yet  it  does  not  at  any  time  touch 
the  hot  resistance  wire,  the  obvious  result  being  unusual 
freedom  from  oxidization  of  the  resistance  wire. 

The  rheostats  are  made  in  sizes  from  %  hp  to  35  hp, 
no  volts,  and  from  34  lip  to  50  hp,  220  and  550  volts. 
Starters  similar  to  that  shown  herewith  are  made  for 
motors  up  to  and  including  y]^  hp,  no  volts,  15  hp,  220 
volts,  and  20  hp,  550  volts. 


POTHEAD    FOR   3,000-VOLT    DISTRIBUTION 
CIRCUITS. 


The  Fairmount  out-door  weatherproof  pothead  for  3000- 
volt  distribution  is  equipped  to  screw  on  to  iron  conduit  and 
also  has  no-wiped-joint  cable  sheath  clamping  members, 
such  as  are  used  on  the  company's  station  and  disconnect- 
ing types.  The  no-wiped-joint  clamping  feature  provides 
a  simple  and  inexpensive  means  (by  using  the  lead  sheath 
as  a  gasket)  for  effectively  sealing  against  moisture  and 
prevents  the  lead  from  being  forced  into  the  insulation. 
This  means  is  equal  in  effectiveness  to  the  wiped  joint  and 
has  the  advantage  of  not  requiring  the  services  of  a  plumber 
or  cable  splicer. 

The  body  of  the  end  bell  is  of  iron  heavily  galvanized, 
and  the  sheath  clamping  members  are  of  brass.  A  porcelain 
plate  is  provided  inside  of  the  end  bell  to  separate  the  con- 
ductors from  each  other  and  from  the  metal  sides  of  the 
end  bell.     A  feature  is  that  the  conductors  can  he  brought 


out  of  cither  side  oi  the  enrl  bell  after  it  is  in  place  for  con- 
venience of  overhead  connections,  the  outlets  being  so  con- 
structed that  they  arc  interchangeable  and  are  equipped 
with  blank  plugs  for  closing  the  outlets  not  in  use.  The 
illustration  shows  one  porcelain  tube  on  each  side;  also 
blank  plugs  in  place.  The  outlet  tubes  and  separating  plate 
are  of  glazed  high-tension   porcelain.     The  dimensions  of 


Weatherproof  Pothead. 


end  bell  are:  Hood,  10  in.;  base,  5  in.,  and  height,  12  in. 
The  device  is  made  by  the  Fairmount  Electric  &  Manufac- 
turing Company,  Philadelphia,  Pa. 


SYNCHRONOUS      MOTOR-GENERATOR     SET 
POWER-FACTOR  CORRECTION  AND 
MECHANICAL  LOAD. 


FOR 


An  interesting  application  of  a  Westinghouse  synchron- 
ous motor-generator  set  is  that  in  the  tunnel  substation  of 
the  Pittsburgh  Railways  Company,  where  such  a  set  is  used 
for  power-factor  correction  and  driving  a  mechanical  load. 
The  machine  consists  of  a  1500-kw  synchronous  motor- 
generator  set  running  at  360  r.p.m.  The  generator  is  wound 
for  550  volts,  direct  current,  and  supplies  energy  to  the 
trolley  system.  The  motor,  wound  for  10,000  volts,  60 
cycles,  has  a  rating  of  2340  kva  and  is  especially  designed 
for  operation  at  70  per  cent  power-factor  for  corrective- 
purposes.  The  size  of  the  motor  with  respect  to  the  gen- 
erator is  shown  in  the  illustration.  At  present  the  load  on 
the  system  supplying  the  motor-generator  is  of  such  a 
nature  as  to  make  advisable  the  operation  of  the  set  at  only 


Synchronous    Motor-Generator    Set. 

100  per  cent  or  at  very  slightly  leading  power-factors.  In 
the  event,  however,  of  a  change  in  the  character  of  the 
load  there  is  available  for  power-factor-correction  purposes, 
in  addition  to  the  corrective  effect  of  the  power  component 
furnished  to  the  direct-current  generator,  1635  leading 
wattless  kva. 
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CROCKER-WHEELER  ELECTRIC  FANS. 


riic  t  rocker- W'lu'olcr  ("(impany,  Ampere,  \.  j..  i>  |»iiiiiii^; 
nn  tile  market  i)  in.,  u  in.  ami  id  in  tans  wliicli  are  cliar 
acteri/.ed  l)y  liglitnes.s  ol  wei.nlu.  In  appearance  tlie  fans 
are  rich  but  (piiet.  The  fans  ami  tan  f^iiards  are  linislied 
in  poli.slietl  ami  lacipiered  lira.ss  witii  tiie  (  rocker-W'Iieeler 
red  and  Mack  enameled  symbolical  name-plate  in  the  center 
oi  the  {.^uard.  The  motor  frames  and  stands  or  i)racket.s  are 
finished  in  a  polished  black  enamel  on  the  i_'-iii.  and  lO-iii. 
sizes  and  in  a  black  lacquer  on  the  9-in.  size.  The  brass 
fan  guards  arc  light  and  graceful  in  api)earance  but  strong 
enough  for  the  fan  to  be  lifteil  by  them  without  danger 
The  fans  are  all  i)rovided  with  four  blades  of  [)olished  brass, 
['articular  attention  has  been  paid  to  making  the  shape  of 
the  blades  such  that  they  will  move  the  greatest  quantity 
of  air  consistent  with  noiseless  oi)eration  and  without  ex- 
pending too  great  an  amount  of  energy. 

The  smallest  size,  intended  to  make  only  a  liglil  dralt,  is 
usually  placed  on  desks  or  brackets  in  the  oflice.  For  this 
reason  the  fans  are  arranged  with  a  hinge  joint  immediately 
below  the  motor  proper.  This  permits  the  motor  with  the 
fan  to  be  tilted  to  the  angle  which  blows  the  breeze  in  the 
desired  direction.  When  adjusted  at  the  proper  angle  the 
motor  is  held  firmly  in  position  by  means  of  a  wing  screw. 
Xo  swivel  attachment  is  supplied,  as  these  fans  are  so  light 
it  is  much  easier  to  turn  them  in  the  desired  direction.  The 
two  larger  sizes  are  somewhat  heavier  and  are  therefore 
provided  with  trunnion  and  swivel  mountings.  Both  the 
trunnion  and  sw'ivel  are  provided  with  wing  screws.  The 
i2-in.  and  i6-in.  fans  can  also  be  furnished  with  an  oscil- 
lating device. 

The  features  of  construction  of  the  fans  are  as  follows: 
The  journal  boxes  are  self-aligning  and  are  lubricated  by 
grease  from  wick-feed  grease  cups.  These  grease  cups  are 
accessible  from  the  outside  and  will  hold  sufficient  lubrica- 
tion for  a  season's  use.  To  take  up  the  thrust  of  the  fan 
a  ball  bearing  is  provided  at  the  end  of  the  shaft  opposite 
the  fan.  This  prevents  any  wear  on  the  ends  of  the  journal 
boxes  and  prolongs  the  life  of  the  fan.  In  the  base  of  the 
motor  is  located  a  four-point  switch  by  means  of  which 
the  speed  of  the  motor  can  be  changed  at  will.    Three  run- 


01  melting  up  vibrations.  I  he  fans  art'  kept  in  stock  for 
iio-volt  direct  and  ilo-volt,  Oo-eycle  alternating-current 
tircuits.  They  can  be  wound  for  other  voltages  and  fre- 
(|ueiicics,  when  so  ordered.  The  stock  fans  will  operate 
satisfactorily  in  voltages  and  frccpicncies  5  per  cent  above 
or  below  these  figures. 


FIDELITY  FANS. 


1  he  i'idelity  Electric  Company,  Lancaster,  I'a.,  has 
changed  its  style  of  desk  fans  almost  entirely  this  year. 
The  company  builds  a  combination  desk  and  bracket  fan,  a 
swivel  and  trunnion  desk  fan,  an  oscillating  desk  fan  for 
rio,  220  and  250-volt  direct-current  circuits,  two  types  of 
ceiling  fans  for  no,  170,  220  and  250-volt  circuits,  and  a 
line  of  8-in.  combination  and  socket  fans  for  alternating 
and  direct-current  circuits.  The  socket  motors  have  bii)olar 
field  magnets  with  a  single  coil,  and  the  motor  is  com- 
pletely inclosed  in  a  ventilated  brass  casing  which  ter- 
minates at  the  rear  end  in  a  screw  plug  to  fit  the  standard 
Rdison  lamp  socket.  The  fan  is  driven  at  a  speed  of  about 
1600  r.p.m.  and  requires  approximately  15  watts.  It  is 
wound  for  no-volt  direct-current  circuits  only,  and  the 
alternating-current  fan  is  wound  for  25,  40  and  60-cycle, 
no-volt  circuits.  The  oscillating  fans  in  both  the  alter- 
nating-current and  direct-current  types  employ  mechanical 
means  for  moving  the  fan,  including  gear  and  worm.  Both 
the  alternating-current  and  direct-current  fans  follow 
standard  construction. 


UNIQUE  DIRECT-CURRENT  FANS 


The  direct-current  desk  fan  marketed  by  the  Unique  l^an 
Company,  Jersey  City,  N.  J.,  has  two  sets  of  blades  and 
revolves  in  a  circle,  this  distinguishing  it  from  the  usual 
fans  on  the  market.  In  addition,  the  fan  while  operating 
tilts  or  seesaws.  This  movement  is  obtained  by  setting  the 
vanes  on  the  guards  for  whatever  speed  is  desired  (one 
vane  acting  against  the  other),  the  speed  at  which  the  fan 
will  revolve  being  thus  under  control.  While  the  speed 
with    which   the    fan   will    tilt    cannot    be    increased    or   de- 


Crocl<er- Wheeler    Fan. 


Unique    Fan. 


Fidelity  Oscillating  Fan. 


ning  speeds  are  provided  for  in  all  the  motors.  Great  care 
has  been  taken  to  insure  quietness  of  operation.  The  motors 
are  balanced  to  prevent  the  vibration  which  might  cause  a 
humming  noise  to  be  set  up  in  the  desk  or  wall  to  which 
they  are  attached.  The  fan  blades  are  shaped  so  that  they 
move  the  air  gradually  and  without  causing  eddy  currents 


creased,  the  amount  of  tilt  can  be  regulated  by  a  set  screw 
on  the  arm  of  the  gear.  The  fan  is  built  in  12-in.  and  i6-in. 
sizes  for  no-volt  and  220-volt  circuits.  The  motors  are 
equipped  with  a  four-point  regulating  switch  giving  three 
running  speeds,  and  the  bearings  are  self-aligning  and  self- 
oilins:. 


March  2,  191. 
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CENTURY  FAN    MOTORS. 


'Jhe  line  of  ceiling  and  desk  fans  marketed  by  the 
Century  Klectric  Company,  St.  Louis,  Mo.,  is  designed  for 
single-[)hase  alternating-current  circuits  only.  The  desk 
and  wall-bracket  fans  are  of  the  split-phase  induction  tyiic, 
with  cast-iron  motor  frame  and  laminated  field  structure. 
The  rotor  is  of  the  well-known  squirrel-cage  type,  and  a 
five-point  speed  regulating  switch  is  located  in  the  base  of 
the  fan.  Each  fan  is  provided  with  a  swivel  and  trunnion, 
the  trunnion  having  a  positive  lock  to  hold  the  motor  in 
position,  consisting  of  several  thin  steel  plates,  half  of 
which  are  fastened  to  the  motor  and  the  other  half  to  the 
yoke,  a  thumb-screw  clamping  thcni  together.  The 
mechanism  of  the  oscillating  fans  is  high  grade.  The  gears 
run  in  grease  pockets,  and  speed  reduction  is  obtained  by 
one  coarse  worm  gear  and  several  spur  gears,  resulting  in 
a  mechanism  both  efficient  and  long-lived.  The  weight  of 
the  motor  is  carried  on  ball  bearings,  so  that  the  friction 
loss,  due  to  the  turning  of  the  fan  while  oscillating,  is 
kept  at  a  minimum.  When  the  fan  is  tilted  from  the 
horizontal  adjustment  the  air  through  its  120  deg.  of  oscil- 
lation is  blown  in  the  same  plane.  The  ceiling  fans  built  by 
the  company  are  also  of  the  split-phase  induction  type,  and 
are  all  fitted  with  blades  giving  the  fan  a  sweep  of  58  in. 
Two  or  four  lamp  electroliers  can  be  furnished  to  attach 
to  the  oil  cup  of  the  fan. 


BATES   ELECTRIC    FANS. 


'{'he  fans  manufactured  by  the  D.  L.  Bates  &  Brother 
Company,  Dayton.  Ohio,  are  built  for  direct-current  cir- 
cuits only,  the  ceiling  fans  being  wound  for  no.  167,  220. 
250  and  500  volts.  The  power  consumption  of  the  no-volt 
ceiling  fan  is  stated  to  be  90  watts.  The  fans  are  provided 
with  large  and  well-ventilated  armatures,  assembled  of 
high-grade  laminated  thin-steel  punchings.  The  coils  are 
form-wound  and  slip  into  the  slots,  where  they  are  wedged 
and  held  without  banding  wires,  owing  to  the  shape  of  the 
slot   itself.     When  the  armature  is  completed  it  is  dipped 


ing  and  preventmg  uneven  or  noisy  running  of  the  fan. 
The  brushes  are  composed  of  a  special  grade  of  carbon,  and 
their  contact  is  rcgulaterl  by  spiral  springs.  When  the  fans 
are  operated  with  single-speed  or  tiirce-speed  switch  attach- 
ment the  revolving  shaft  is  hollow,  the  switch  stem  extend- 
ing through  it  and  connecting  to  a  porcelain  switch  pivoted 
to  the  top  motor  bracket.  Fans  without  switches  are 
equipped  with  solid  shafts.  The  company's  12-in.,  i6-in. 
and  20-in.  direct-current  universal  fans  can  be  used  with 
desk,  trunnion  or  wall-bracket  mountings  without  the  use 
of  extra  adjustments.  F.ach  fan  has  a  rheostat  switch  in  its 
base  giving  three  speeds. 


DAYTON    DESK  AND  CEILING  FANS. 


The  Dayton  Pan  &  Motor  Company,  Daytctn.  Ohio,  builds 
a  line  of  direct-current  and  alternating-current  desk  and 
ceiling  fans.  The  alternating-current  fans  are  of  the  in- 
duction type  and  have  three  running  speeds.  The  desk 
type  is  equipped  with  four  blades  and  the  residence  type 
with  six  blades,  and  neither  has  an  automatic  cut-out.  The 
ceiling  fans  have  a  sweep  of  60  in.  and  have  speeds  of  225. 
175  and  125  r.p.m.  The  line  of  direct-current  fans  is  prac- 
tically identical  with  that  offered  by  the  company  during 
past  seasons.  The  company's  chief  ceiling  fan  is  equipped 
with  a  Gramme  ring  type  of  armature,  and  has  three  speeds. 
100  r.p.m.,  150  r.p.m.  and  200  r.p.m.  It  has  one  oil  cup  and 
one  bearing,  which  is  kept  thoroughly  lubricated  by  the  oil 
being  worked  up  and  down  by  means  of  a  spiral  groove 
Other  direct-current  ceiling  fans  manufactured  by  the  com- 
pany have  sweeps  of  57  in..  48  in.  and  32  in.  and  are  of  the 
single-speed  drum-armature  tvpe. 


FORT  WAYNE  FANS. 


While  the  past  year  has  brought  no  radical  changes  in 
the  Fort  Wayne  fans,  efforts  have  been  made  to  perfect  in 
minor   details   the  excellent   fans  of  the   pa.st   season.      .As 


Century    Oscillating    F,in 


Bates    Desk    Fan. 


Dayton     Fan     Motor. 


into  an  insulating  varnish  and  thoroughly  baked.  The  field 
coils,  which  are  six  in  number,  are  form-wound  and  have, 
in  addition  to  large  radiating  surface,  provisions  for  ven- 
tilation. The  bearings  run  continually  in  self-oiling  boxes, 
the  lower  bearing  being  self-aligning  by  the  weight  of  the 
armature,  thus  causing  it  to  be  in  line  with  the  upper  bear- 


usual  tins  company  is  making  a  strong  feature  of  its  line 
of  S-iii.  tans  and  especial  attention  is  called  to  its  alter- 
nating-current fan  of  this  size.  This  fan  is  of  novel  design 
and  in  service  has  proved  itself  to  be  thoroughly  practical 
in  operation. 

In   l<)Oi   the  Fort  WaMu-   F.lci-trir  Work^  devclnpcd  what 
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is  claimed  to  be  tin-  firsl  praclical  iS-iii.  fan  and  it  was  tin- 
first  company  to  place  so  small  a  breeze  distributor  on  tlie 
market.  The  company,  foreseeiiifj  tbe  present  demand, 
stood  by  tbe  8-in.  fan,  improvinj,;  and  developing  it  eacb 
year  mitil  it  broupbt   it   to  its  present  state  of  perfection. 

Tlie  fan  lias  a  drawn-metal  frame,  tbe  majjnetic  patb 
being;  of  bi<^b-j,rradc  laminated  iron.  Tbe  constrnction  used 
Kivcs,  it  is  said,  tbe  lijjbtest  H-in.  fan  on  tbe  market,  tbe 
complete  fan  wei^binjj  only  4  lb.  Tbe  alternatinj.(-current 
fan  is  of  tbe  stpiirrel-cage  type,  but  tbe  .s(inirrel  cage  re 
volves  around  tbe  field  instead  of  witliin  it.  'i'bis  construe- 
tion  bas  tbe  mccbanical  advantages  afforded  by  a  one-bear- 
ing motor,  eliminates  tbe  necessity  of  slip-rings  and  otber 
moving  contacts,  and  makes  it  possible  to  wind  tbe  field  in 
place  on  tbe  stator  by  macbinc  ratber  tban  by  band. 

Tbe  field  of  tbe  8-in.  alternating-current  fan  is  of  tbe 
split-pbase  construction  and  is  wound  witb  two  poles, 
tbereby  securing  a  syncbronous  speed  of  3600  r.p.m.  and 
a  full-load  speed  of  2200  r.p.m.  against  a  full-load  speed  of 
1600  r.p.m.  in  four-pole  windings.  The  Fort  Wayne  fan 
is  said  to  be  tbe  only  one  which  uses  this  two-pole  winding. 

The  Fort  Wayne  fan  has  three  speeds,  a  speed  control 
being  secured  by  a  sliding  switch  located  in  the  base.  On 
the  slow  speeds  this  switch  places  reactance  in  the  elec- 
trical circuits,  thereby  securing  the  reduced  speeds  with 
scarcely  any  perceptible  waste  of  power.  The  fan  is  abso- 
lutely "fool-proof"  in  that  it  may  be  stalled  indefinitely  on 
any  point  of  the  switch  without  resulting  in  injurious  effects 
to  tbe  motor.  The  fan  has  no  automatic  cut-outs,  hence  a 
big  source  of  trouble  in  many  small  motors  is  eliminated. 

The  Fort  Wayne  fans,  both  for  alternating-current  and 
direct-current  circuits,  are  simple  in  construction,  noiseless 
in  operation,  effective  in  service,  economical  in  power  con- 
sumption and  free  from  defects  in  service.  In  short,  they 
are  admirably  adapted  to  their  intended  service  on  desk  or 
wall  where  they  are  close  to  the  user.  The  line  for  1912  in- 
cludes fixed,  oscillating,  revolving,  desk,  bracket,  ceiling, 
counter  column  and  floor  fans  in  all  popular  sizes  and  fin- 
ishes for  all  voltages  and  frequencies.     The  main  office  of 


sizes,  and  the  oscillating  mechanism  comprises  a  worm  gear 
submerged  in  grease.  As  a  protection  against  breakage  due 
to  prevention  of  o.scillation,  a  friction  disk  is  used  in  the 
gear  frame,  so  that  when  the  fan  is  prevented  frf)m  oscil- 
lating the  gears  arc  not  subjected  to  extraordinary  strain. 
The  latter  are  of  the  rlonble  reduction  type  inclosed  in  a 
gear  case.  Tbe  bxk  hurricane  universal  fan  can  be  tilted 
in  both  directions  60  deg.  from  the  center  line,  and  is 
e(|uipped  with  a  tbree-si)ced  rheostat  which  will  enable  the 
motor  to  run  contimiously  on  the  lowest  speed  without  over- 
heating. ICxcept  for  the  natural  hunnning  of  the  blades, 
the  motor  is  said  to  be  noiseless  in  operation.  The  rheostat 
handle  is  arranged  in  the  front  of  the  fan.  The  line  is 
practically  identical  witb  that  offered  by  tbe  company  for 
the  past  two  years. 


DIEHL  OSCILLATING  AND  DESK  FANS. 


The  line  of  fans  offered  for  the  1912  market  by  the 
Uiehl  Manufacturing  Company,  Elizabcthport,  N.  J.,  is 
practically  the  same  as  that  offered  last  season,  the  changes 
being  slight  and  having  to  do  with  mechanical  details.  The 
company  has  been  engaged  in  the  manufacture  of  fans  for 
over  twenty  years,  and  many  of  the  parts  are  made  with 
automatic  tools,  insuring  interchangeability.  The  arma- 
tures and  field  coils  are  machine-wound,  and  the  commu- 
tators are  carefully  made.  The  oiling  system  is  adequate, 
with  no  possibility  of  throwing  or  dropping  oil,  and  a 
special  resistance  wire  wound  on  plates  of  mica  is  used  in 
the  speed  regulators.  The  company  builds  all  sizes  and 
types  of  desk  fans  for  direct  and  alternating-current  cir- 
cuits, and  direct-current  ceiling  fans  in  four  and  two-blade 
types,  with  and  without  electroliers.  The  Diehl  oscillating 
fans  have  divided  ball  joints  with  corrugated  steel  washers 
on  their  faces,  thus  permitting  adjustment  to  any  desired 
angle  by  means  of  a  wing  screw.  The  oscillatory  movement 
is  obtained  by  means  of  a  series  of  worms  and  bevel  gears 


Fort  Wayne  8-in.  Fan. 


Eck    Hurricane    Oscillating     Fan. 


Diehl  Oscillating  Fan. 


the   Fort  Wayne  Electric  Works  of  the   General   Electric 
Company  is  located  at  Fort  Wayne,  Ind. 


ECK  HURRICANE  FANS. 


The  oscillating  and  universal  adjustable  desk  types  of 
fans  built  by  the  Eck  Dynamo  &  Motor  Company,  Belle- 
ville, N.  J.,  are  intended  for  no-volt  and  220-volt  direct- 
current  circuits  onlv.     These  are  built  in  12-in.  and   i6-in. 


inclosed  in  a  dust  and  oil-proof  case  affixed  to  the  rear  of 
the  motor.  The  armature  shaft  carries  a  worm  of  compara- 
tively large  size,  which  with  the  wheel  that  it  drives  is  de- 
signed with  special  teeth  to  reduce  wear.  The  worm,  which 
is  the  only  part  subject  to  wear,  is  readily  removable  from 
the  armature  shaft,  and  can  be  replaced  without  difficulty. 
The  other  parts  of  the  gear  run  at  a  very  slow  speed  and 
the  wear  on  them  is  negligible.  All  of  the  gearing  running 
in  grease,  noise  from  this  source  is  nil.  By  means  of  tapped 
holes  in  the  disk  at  the  bottom  of  the  gear  case,  the  oscil- 
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latory  movement  may  be  varied  from  zero  to  a  maximum 
of  105  cleg.  All  of  the  fans  are  provided  with  regulators 
for  three  running  speeds.  The  four-blade  ceiling  fans  are 
of  the  iron-clad  type  with  cartridge  brush  holders,  so  de- 
signed as  to  render  the  brushes  readily  accessible.  Tlie 
motors  are  designed  for  115  and  230-volt  circuits  and  for 


also  embody  these  nnprovciuc-nib,,  the  motors  carried  in  stock 
being  suitable  for  104  to  115-volt,  60-cycle  circuits.  The 
ICmerson  alternating-current  desk  and  oscillating  fans  are 
equipped  with  a  bearing  differing  essentially  from  that  used 
in  other  desk  fans.  Instead  of  a  rotating  shaft  of  soft  steel 
t(j  which  the  armature  is  pinned,  the  shaft  of  the  Knierson 
fan  is  a  hollow  steel  spindle  pressed  firmly  into  the  rear  hous- 
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Fig.    1 — Oscillating    IVIechanism.      Emerson    Fan. 

maximum  speed  of  210  r.p.m.  The  two-blade  type  of  ceil- 
ing fan  has  a  motor  of  the  external  ring  type  with  flat  com- 
mutator. The  blades  have  a  sweep  of  60  in.,  and  if  neces- 
sary four  blades  with  a  sweep  of  54  in.  can  be  fitted  to  the 
external  ring  type  fan.  The  regular  four-blade  fans  have 
sweeps  of  56  in. 


EMERSON  AND  TROJAN  FANS. 


The  Emerson  Electric  Manufacturing  Company,  St. 
Louis,  Mo.,  has  redesigned  its  alternating-current  fans,  with 
the  exception  of  the  8-in.  size,  this  year.  The  fans  offered 
by  this  company  for  alternating-current  circuits  have  motors 
of  the  induction  type,  and  the  1912  Emerson  and  Trojan 
alternating-current  motors  are  equipped  with  an  improved 
winding  on  the  stator  and  the  simple  squirrel-cage  rotor. 
The  improved  form  of  winding  is,  in  effect,  a  modified  two- 
phase  winding,  which  when  used  in  connection  with  the 
impedance  coil  in  the  base  of  the  fan  assures  highly  satis- 
factory speed  regulation.  The  design  involves  no  mechan- 
ical starting  device  either  in  the  stator  or  on  the  rotor.  The 
armature  of  the  new  motor  consists  simply  of  laminations  of 


Fig.    3 — Detail    of    Bearing.      Emerson     Fan. 

ing  of  the  motor.  The  armature  rotates  up6n  this  shaft  and 
is  entirely  separate  from  it.  A  stud  passes  through  the  shaft 
and  holds  a  retaining  screw  with  washers  at  the  front  end 
to  keep  the  armature  in  position.  The  armature  hub  is 
threaded  at  the  front  end  to  receive  the  fan  hub,  which  is 
screwed  against  a  leather  washer,  thus  eliminating  any  pos- 
sibility of  oil  reaching  the  fan  blades. 

The  oscillating  mechanism  of  the  Emerson  oscillating  fans 
offered  this  year  consists  of  a  worm  shaft  with  a  worm 
engaging  a  worm  wheel  and  the  gear  wheel  inclosed  at  the 
rear  of  the  motor.  The  pinion  mounted  on  the  worm  wheel 
engages  a  large  gear  wheel,  rotating  the  gear  shaft  and 
disk  on  top  of  the  gear  case.  This  rotating  disk  is  con- 
nected by  levers  to  the  stationary  base  of  the  fan,  causing 
the  motor  body  and  blades  to  oscillate  with  each  movement 
of  the  disk.  The  worm  shaft  is  entirely  separate  from  the 
armature  of  the  motor,  and  the  wearing  parts  of  the  oscil- 
lating mechanism  are  readily  renewable.  The  oscillators  are 
so  designed  that  the  range  may  be  adjusted  to  provide  for 
sweeps  through  varying  arcs  up  to  100  deg. 

For  the  first  time  the  Emerson  company  is  offering  a 
complete  line  of  8,  12  and  i6-in.  swivel-trunnion  fans  for 
direct-current   and   12-in.   and    i6-in.  oscillators  for  direct- 


Fig.    2 — Emerson    Oscillating    Fan. 

sheet  steel  assembled  on  a  cast  hub,  with  copper  conductor 
bars.  The  motors  have  no  brushes  or  commutator,  no 
moving  contacts  of  any  kind  and  no  insulated  windings  on 
the  armature.  Although  the  mechanical  .starting  device 
successfully  used  on  Emerson  and  Trojan  alternating-cur- 
rent fans  for  many  years  has  been  eliminated  from  this 
design,  the  motors  start  promptly  on  any  of  the  three  speed 
points  when  supplied  with  energy  at  the  voltage  and  fre- 
quency for  which  the  motor  is  designed. 

The  Emerson  and  Trojan  oscillating  fans  for  the  season 


Fig.    4 — Emerson    Bracket    Fan. 

current.  The  field  of  the  8-in.  fan  is  of  laminated  iron  bolted 
to  a  steel  shell,  to  which  the  housings  of  the  motor  are 
accurately  fitted.  Wick-filled  oil  wells  are  inclosed  in  each 
housing  directly  below  the  bearing.  The  shaft  is  of  54-in- 
steel,  and  the  bearings  are  of  the  renewable  type  machined 
from  bronze.  Cartridge-type  brush  holders  carry  J4-'"- 
round  carbon  brushes,  and  are  easily  removable  by  loosening 
a  set  screw  holding  each  in  position.  The  8-in.  model  has 
a  ventilated  resistance  similar  to  that  used  on  the  12-in. 
and  i6-in.  fans  of  previous  seasons.     Special  attention  ha."; 
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l)cfii  p. ml  in  ili'M-4nmj;  tlu  li;mK-.s  i.|  ilu-  ilinii  iiiiniit 
nmttirs  lo  maki-  tlu-  nniiimit.itiirs  readily  acccssibK-  Ini  v  Kan 
iiij4  anil  >aii(li)a|)oriiiji.  A  (.ast  sliiittcr  sccurrd  hy  a  tlnuiil) 
mit  may  l)e  readily  rcmo\  od,  thus  t-xp^siiig  the  hnislics  and 
a  full  half  of  the  commutator.  The  armatures  of  the  I'.mcr 
son  direct-current  fans  are  Iniilt  ^i  laminated  pnncliinj^s 
with  coils  wedjjod  in  semi-dosed  slots. 

Pile  Trojan  alternatiiijLj-current  desk  and  oscillating  fans 
are  identical  in  electrical  desij^ii  with  the  improved  types  of 
lunerson  fans  descrihed  above,  althounh  not  possessing 
many  of  the  special  features  of  the  h.merson  fans.  The 
Emerson  and  Trojan  ceilin.u;  fans  are  practically  the  same  as 
those  offered  last  vear. 


e.iiried  hy  the  motor  shaft.  The  arm  engajjing  with  tiie 
groove  III  lilt  crescent  yoke  has  at  its  end  a  pin  which 
moves  uj)  and  down  in  the  groove,  and  by  adjusting  which 
dilferent  angles  of  oscillation  can  he  obtained,  as  mav  be 
thoughl   desir.able. 


WESTERN  ELECTRIC  FANS. 


JANDUS  FANS. 


The  fans  of  the  Western  I-llcctric  Company  for  1912 
have  been  redesigned,  especially  the  12-in.  and  i6-in.  desk 
and  bracket  fans,  12-iii.  and  i6-in.  mechanically  operated 
oscillating  fans,  and  the  12-in.  six-blade  residence-type  fan. 
In  these  types  a  drawn-steel  frame  instead  of  the  ordinary 
iron  frame  is  used.     This  feature,  which  is  an  innovation  in 


riie  jaiidus  fans  built  by  the  -Adams-Bagnall  bJectric 
C"om])any,  Cleveland,  Ohio,  are  manufactured  in  all  sizes 
and  types  for  general  use.  In  addition  to  the  line  of  stand- 
ard desk,  bracket  and  oscillating  fans,  the  company  manu- 
factures the  well-known  "gyrofan."  This  is  intended  for 
ceiling  use.  and  is  made  up  of  two  desk  fans  seated  on  a 
bracket,  which  is  adapted  to  revolve  about  the  axis  of  the 
hanger  stem,  and  the  motors  are  set  at  such  an  angle  that 
the  reactive  efforts  of  the  fan  cause  the  whole  to  revolve. 
If  necessary,  the  bracket  may  be  locked  in  any  position  and 
the  fans  adjusted  to  throw  air  continuously  in  any  direction. 
The  desk  fans  have  motors  of  the  spherical  type,  the  direct- 
current  field-magnet  structure  being  bipolar,  with  form- 
wound  magnet  coils  connected  in  series  with  the  armature. 
The  latter  is  of  the  usual  slotted  type  with  form-wound 
coils.  Rectangular  brushes  are  employed  in  brush  holders 
of  the  cartridge  type,  and  a  rheostat  in  the  base  of  the  fan 
allows  for  speed  regulation.  The  bearings  are  of  the  wick- 
oiling  type.  The  alternating-current  fan  built  by  the  com 
pany  is  very  similar  in  appearance  to  the  direct-current 
machine.  Both  classes  of  fans  are  provided  M^ith  the  swivel 
and  trunnion  mounting.  The  oscillating  fan  differs  some- 
what from  the  usual  type  of  geared  fan  in  that  the  motor 
is  mounted  with  a  crescent-shaped  yoke  by  means  of  two 
hardened  steel  pivot  pins,  which  protrude  from  the  yoke  and 


Fig.     1 — Western     Electric 
Oscillating    Fan. 


Fig.   2 — Western    Electric 
Desk    Fan. 


the  manufacture  of  electric  fans,  possesses  several  advan- 
tages. It  affords  a  fan  of  much  greater  strength  yet  of 
lighter  weight,  the  drawn-steel  fans  being  from  20  to  40 
per  cent  lighter  than  iron  fans  of  the  same  types  and  sizes. 
Another  advantage  possessed  by  drawn  steel  over  the  iron 
frames  is  in  the  finish.  The  steel  frame  lends  itself  to  a 
variety  of  finishes,  such  as  statuary  bronze,  mottled  copper, 
polished  brass,  brushed  brass,  nickel  and  other  similar 
materials. 

The  graceful  lines  and  harmonious  appearance  of  these 


Fig.     1 — Jandus    Oscillating     Fan. 


Fig.    2 — Jandus    "Gyrofan." 


Fig.  3 — Western    Electric  Ceiling   Fan. 


engage  with  top  and  bottom  points  on  the  motor  body  ring, 
the  pin  in  the  lower  part  of  the  yoke  being  provided  with  a 
ball  bearing. 

The  actuating  mechanism  consists  of  two  gear  wheels, 
forming  the  simplest  type  of  differential  gear.  One  is  sta- 
tionarv  and  the  other  is  actuated  bv  means  of  an  eccentric 


fan  motors  can  be  readily  appreciated  from  the  accompany- 
ing illustrations.  In  addition  to  the  drawn-steel  types  of 
fans,  the  Western  Electric  Company  has  added  to  its 
already  complete  line  a  new  32-in.  alternating-current  ceil- 
ing fan,  which  is  furnished  in  black  enamel,  white  enamel 
and  mottled  copper. 
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MANHATTAN 


ELECTRICAL 

FANS. 


SUPPLY    COMPANY'S 


The  Manhattan.  IClectrical  Supply  Company,  New  York, 
builds  a  number  of  fan  motors,  known  as  the  Mesco,  the 
Mesco  Junior  and  the  Ideal,  the  last  being  intended  for  use 
with  primary  batteries,  and  the  second  being  built  for 
primary-battery  and  for  commercial  lighting  circuits.  The 
l2-in.  and  16-in.  desk  and  wall-bracket  type  of  Mesco  fan 
is  designed  for  iio-volt  and  220-volt  circuits  and  for  speeds 
approximating  900,  1400  and  1800  r.p.m.  The  motors  are 
equipped  with  laminated  armatures  and  form-wound  field 
coils,  with  mica-insulated  commutators,  self-adjusting 
cartridge-type  brushes  and  wick-type  oil  cups.  The  Mesco 
Junior  direct-current  fan  for  iio-volt  and  220-volt  circuits 
is  built  in  the  8-in.  size  only  and  is  supplied  with  a  knuckle 
joint  so  as  to  permit  the  fan  body  to  be  moved  in  a  ver- 
tical plane.  A  controlling  switch  in  the  base  is  arranged  to 
give  speeds  approximating  looo,  1500  and  1900  r.p.m.  The 
battery  Mesco  Junior  fan  outfit  comprises  an  8-in.  fan  and 
12  cells  of  dry  battery  coimected  in  multiple  series.  The 
Ideal  motor  is  equipped  with  a  9-in.  fan,  and  is  intended  for 
use  in  connection  with  the  Edison  primary  batterv  or  with 
dr\    cells  connected  in  multiple  series. 


WESCO  DESK  FANS  FOR  ALTERNATING  CURRENT. 


rhe  8-in.  desk  fans  offered  by  the  VVesco  Supply  Com- 
pany, St.  Louis,  Mo.,  for  the  season  of  1912  are  the  same 
attractive  brushed-brass-finish,  hinged-type,  drawn-steel  mo- 
tors furnished  during  the  season  of  191 1.  They  are  three- 
speed  induction  fans  without  mechanical  starting  device. 
All  types  of  Wesco  fans  have  blades  of  the  conventional 
shape  and  all  Wesco  desk  fans  have  bronze  bearings  and 
rotating  steel  shaft.  The  Wesco  12-in.  and  16-in.  swivel- 
trunnion  fans  for  the  season  of  191 2  are  new  three-speed 
models  without  mechanical  starting  device.  These  fans 
have  many  features,  including  the  convertible  bracket  base, 
which  permits  any  desk  fan  to  be  used  as  a  bracket  fan 
without  extra  parts. 

The  Wesco  1912  model  oscillating  fans  are  also  three- 
speed  induction  motors  of  improved  appearance  and  oper- 
ating qualities.  These  motors  are  of  the  hinged  type  and 
have  adjustable  base,  giving  the  trunnion  effect  and  also 
permitting  the  motors  to  be  used  as  bracket  fans  without 
interfering  with  the  oscillating  function  of  the  fan.  The 
oscillators  are  mechanically  operated  and  certain   in  their 


PEERLESS    FANS. 

The  Peerless  Ivlectric  Company,  Warren.  Ohio,  manu- 
factures a  line  of  8-in.,  12-in.  and  16-in.  alternating-cur- 
rent and  direct-current  desk  and  oscillating  fans,  in  addi- 
tion to  two  types  of  direct-current  ceiling  fans,  one  type  of 
direct-current    column     fan    and    direct-current    and    alter- 


Peerless    Desk     Fan. 

nating-current  ventilating  fans.  The  line  is  similar  to  that 
offered  last  year.  The  alternating-current  fans  are  of  the 
single-phase  self-starting  type,  wMth  swivel  and  trunnion 
adjustment,  and  designed  for  two  speeds,  although  the 
small  8-in.  fan  has  a  three-speed  switch.  The  oscillating 
mechanism  in  both  the  alternating-current  and  direct-cur- 
rent fans  is  identical.  The  worm  gear  which  accomplishes 
the  oscillation  travels  in  a  dust-proof  case  full  of  lubricant, 
and  the  mechanism  can  be  disconnected  by  shifting  a  thumb- 
screw. One  hiuidred  and  ten  degrees  is  the  scope  of  oscil- 
lation, but  this  may  be  reduced  by  changing  a  single  adjust- 
ment. The  oscillating  fan  is  carried  on  ball  bearings  and 
has  a  three-speed  switch  and  extra  stiff  guards  and  braces. 
The  ceiling  and  colunni  fans  have  a  maximum  speed  of  220 
r.p.m.  The  standard  fans  are  equipped  with  four  blades 
and  have  a  sweep  of  56  in.  and  a  three-blade  switch  render- 
ing speeds  of  no  r.p.m..  170  r.p.m.  and  220  r.p.m.  available- 
No  switches  are  furnished  on  the  170,  250  and  500-volt 
fans.     All  styles  of  direct-current   fans  have  commutators 


Manhattan    Bracket    Fan. 


Fig.    1 — Wesco    Desk    Fan. 


Fig.   2 — Wesco   Oscillating   Fan. 


oscillating  movement.  I'our  ranges  of  oscillation  may  be 
secured,  as  well  as  a  stationary  position  if  it  is  desired  to 
use  the  fan  without  the  oscillating  movement.  The  Wesco 
desk  and  oscillating  fans  arc  claimed  to  be  efficient,  reliable 
and  satisfactory  and  the  equal  of  aiiy  similar  a])i)aratus  on 
the  market. 


made  of  hard-drawn  Lake  Superior  copper  segments  with 
best  mica  insulation.  The  fans  are  equipped  with  solid 
brass  blades  and  guards,  self -aligning  bearings,  inclosed  by 
a  hood  so  as  to  preclude  oil  throwing,  rectangular  brushes 
of  liberal  cross-section  and  brush  holders  which  allow  nf 
easy  adiustment  and  renewal  of  the  brushes. 
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COLONIAL  DESK  AND  CEILING   FANS. 


I  Ik-  .iltiTiialiii^'-ciMTont  and  (lirect-ciirrciit  lU.sk  and  ccd- 
mjj  fans  of  tho  Colonial  l-'aii  \'  Motor  Company,  Warren, 
Ohio,  have  under>jono  ino(h ligations  in  do.sij,Mi  since  last 
season,  '{"he  S-in.  universal  fan  will  be  equipped  with  ini 
proved  brush  holders  ami  with  brushes  made  especially  for 
the  fan.  The  alternating-current  motor  of  this  size  is  of 
the  connnutator  series -wound  type  following  the  same  gen 
eral  construction  as  that  of  the  u-in.  and  i6-in.  fans.  Tiic 
r2-in.  and  i6-in.  fans  in  both  alternating-current  and  direct 
current  types  will  be  the  same  in  construction  as  those  of 
last  season,  the  direct -current  fans  having  three  sjjceds  and 
a  cut-out  and  the  alternating-current  fan  having  two  speeds 
and  a  cut-out;  but  the  variation  between  the  first  and  second 
speeds  will  be  greater  than  that  of  last  year's  fans.  The 
oscillating  fan.  which  is  equipped  with  the  universal  joint, 
will  be  of  the  worm-gear  type,  but  will  oscillate  only  one- 
half  as  fast  as  the  fan  of  last  season,  with  the  result  that 
it  will  be  smoother  in  operation  and  more  nearly  noiseless. 
The  direct-current  ceiling  fans  will  be  made  as  in  the  past 
in  the  plain  and  ornamental  designs  without  change.  The 
oscillating  fan  offered  by  the  Colonial  company  has  a 
mechanical  drive  as  distinguished  from  a  vane.  The  oscil- 
lating device  consists  of  a  worm-gear  attachment  placed 
immediately  behind  the  blades  and  not  behind  the  motor. 
The  gears  run  in  oil,  and  by  changing  a  thumb-screw  on  the 
bottom  of  the  oscillating  device  any  desired  degree  of  oscil- 
lation within  the  scope  of  the  machine  can  be  obtained. 
The  alternating-current  fans  are  built  for  6o-cycle  circuits 
of  standard  voltages. 


lion  is  iKjt  by  stcit.s,  but  gradual  .ind  Mn|)erceplible.  liut 
perhaps  the  most  striking  feature  of  ihe  1912  Kimble  fan 
motors  is  the  fact  that  they  will  be  built,  if  desired,  with 
outside  transformer  controller,  instead  of  the  lever  and 
chain  control  as  formerl\.  This  change  was  made  in  order 
to  secure  a  power  factor  of  from  90  to  97  per  cent 

i  he  Kimble  fan  is  built  regularly  with  straight  aluiiunum 
blades  instead  of  the  involuted  type  of  blade,  in  order  that 
the  user  may  realize  the  full  air  moving  efficiency,  whether 
lie  operate  the  fan  for  intake  or  exhaust.  A  feature  of  the 
Kimble  alternating-current  fan  is  the  low  starting  current 
that  it  requires,  making  it  feasible  for  installation  on  light- 
ing circuits.  l-'or  instance,  it  is  claimed  that  the  36-in. 
straight-blade  fan  driven  by  a  lj/4-hp  motor,  moving  17,300 
cu.  ft.  of  air  per  minute  at  550  r.p.m.,  starts  on  4  amp,  runs 
full  speed  on  8  amp,  and  reverses  from  full  speed  forward 
to  full  speed  backward  on  9  amp.  The  increasing  demand 
for  Kimble  fans  and  motors,  it  is  said,  has  necessitated 
several  successive  enlargements  in  the  Kimble  plant  at  1127 
Washington  Boulevard,  Chicago. 


HUNTER  FAN  MOTORS. 


KIMBLE    REVERSIBLE    ALTERNATING-CURRENT 

FANS. 


The  Kimble  Electric  Company,  Chicago,  announces  that 
it  has  added  to  its  line  for  1912  a  new  42-in.  ventilating  fan. 
This  fan  is  driven  by  a  2-hp,  single-phase,  variable-speed, 
reversible  alternating-current  motor.     Its  maximum  speed 


The  "Tuerk"  and  "H  E"  alternating-current  and  direct- 
current  ceiling  and  desk  fans  manufactured  by  the  Hunter 
Fan  &  Motor  Company,  Fulton,  N.  Y.,  are  built  in  all  sizes 
and  styles  for  all  standard  voltages  and  frequencies.  Five 
types  of  Tuerk  alternating-current  ceiling  fans  are  offered, 
six  types  of  desk  fans,  two  types  of  direct-current  ceiling 
fans  and  two  types  of  ventilating  outfits.  One  type  of 
ceiling  fan  is  designed  for  high  frequencies  ranging  from 
50  to  140  cycles  and  for  voltages  ranging  from  50  to  220, 
while  another  type  is  made  up  of  a  slow-speed  induction 
motor  particularly  adapted  for  frequencies  of  25,  40,  50  and 
60  cycles.  The  latter  is  the  regular  standard  fan  of  the 
company.  It  is  furnished  with  a  two-speed  regulating 
switch,  has  four  blades,  a  sweep  of  52  in.  and  operates  at 
a  speed  of  225  r.p.m.  A  deflector  ceiling  fan,  made  for 
both     direct-current    and    alternating-current    circuits,     is 


Colonial    Bracket    Fan. 


Kimble  Ventilating   Fan 


Tuerk    Ceiling    Fan    with    Deflector. 


is  550  r.p.m.,   at  which  speed  the  manufacturer  claims  it 
will  move  22,000  cu.  ft.  of  air  per  minute. 

The  distinctive  feature  of  Kimble  fans  is  the  fact  that 
the  motor  is  instantly  reversible  from  any  speed  forward 
to  any  speed  in  the  opposite  direction,  and  that  the  power 
consumed  is  at  all  times  in  approximate  proportion  to  the 
speed  (^i  operation.     Its  variation  of  speed  in  either  direc- 


unique  in  ceiling  fan  work.  It  has  five  speeds  and  is 
equipped  with  four  steel  blades  on  the  inside  of  the  case,  the 
sweep  being  14  in.  and  the  speed  ranging  from  500  to  1050 
r.p.m.  The  stationary  deflectors  give  an  even  distribution 
of  air,  and  the  fan  is  offered  for  use  in  places  where  the 
usual  type  of  paddle  fan  would  be  objectionable.  The  alter- 
nating-current   desk    fans    are    designed    for    frequencies 
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ranging  from  25  to  133  cycles.  The  motors  arc  of  the  high- 
speed single-phase  type,  wound  for  voltages  ranging  from 
110  to  220,  and  are  equipped  with  switches  providing  three 
running  speeds.  The  oscillating  fan  is  operated  through 
gears  direct-connected  to  the  rotor  shaft,  and  the  range  of 
oscillation  is  adjustable.  The  direct-current  fans  are  of 
the  standard  type,  and  the  direct-current  ceiling  fans  are 
furnished  with  either  two  or  four  blades  and  operated  at  a 
maximum  speed  of  220  r.p.m. 


ROBBINS  &  MYERS  FANS. 

The  Robbins  &  Myers  Company,  Springfield,  Ohio,  is 
offering  for  the  season  of  1912  a  complete  line  of  alter- 
nating-current and  direct-current  ceiling,  desk  and  oscil- 
lating fan  motors,  designed  for  all  standard  voltages  and 
frequencies.  The  line  includes  8-in.,  12-in.  and  i6-in.  alter- 
nating-current and  direct-current  desk  and  wall-bracket  type 
of  fans,  12-in.  and  i6-in.  alternating-current  and  direct- 
current  oscillating  fans,  12-in.  and  i6-in.  alternating-current 
and  direct-current  exhaust  fans,  and  the  well-known  line  of 
direct-current  ceiling  fans  with  the  addition  of  the  style  E 
ornamental  and  the  style  F  plain  types  of  alternating-cur- 
rent ceiling  fans. 

Attention  is  called  to  the  alternating-current  model  14 
desk  and  the  model  11  oscillating  fans  which  employ  a 
special  form  of  winding,  eliminating  the  troublesome  cen- 
trifugal switch  and  the  resulting  burn-outs  of  the  starting 
winding  when  this  switch  fails  to  operate.  This  form  of 
winding  was  thorbughly  tried  out  last  season  on  the  model 
14  and  proved  very  popular.  This  winding  in  connection 
with  the  special  method  of  riveting  the  field  punchings  re- 
sults in  a  very  quiet-running  fan.  The  model  11  geared- 
type  oscillator,  which  is  again  offered  for  this  season,  is 
furnished  for  both  direct  and  alternating  current.  The 
reduction  mechanism  consists  of  a  double  worm  and  wheel 
train  inclosed  in  an  oil-proof  box  and  moving  the  fan  from 
side  to  side  by  crank  disk  and  pitman  operating  in  a  hori- 
zontal plane.  This  pitman  or  connecting  rod  swings  at  one 
end  upon  a  hardened-steel  stud  fastened  to  a  stationary 
support,  and  at  the  other  end  upon  a  crank  pin  adjustable 
to  and  from  the  center  of  the  crank  disk  for  the  purpose  of 
regulating  the  angle  of  oscillation.  This  construction  prac- 
tically eliminates  the  wear  at  these  points  and  is  a  matter 
of  very  great  importance,  as  any  lost  motion  in  the  ends 
of  the  connection  rod  will  at  once  result  in  unsteady  move- 
ment at  both  ends  of  the  swing. 


the  side  of  the  base  secure  this  adjustment.  The  fan  can 
readily  be  made  stationary  by  removing  the  crank  pin,  al- 
lowing the  connecting  rod  to  remain  free;  then,  after  turn- 
ing the  motor  in  the  direction  desired,  set  up  the  wing 
screw  in  the  swinging  joint  until  it  is  tight.  This  will  hold 
the  fan  permanently  in  that  position  as  a  stationary  desk 
fan. 

The  styles  K  and  F  alternating-current  ceiling  fans  em- 
ploy the  same  type  of  winding  as  the  alternating-current 
desk  fans.  The  motors  are  strongly  constructed  throughout, 
very  durable  and  practically  noiseless.  The  fan  blades  are 
mounted  on  a  spider  directly  beneath  the  motor,  which 
gives  the  benefit  of  the  full  sweep.  This  gives  an  unusual 
amount  of  air  displacement  as  compared  with  fans  which 
have  the  blades  fastened  to  the  outer  shell  of  the  motor  or 
to  long  blade-carrier  projections. 


WESTINGHOUSE  STEEL-FRAME  FAN  MOTORS. 


The  Westinghouse  Electric  &  xVIanufacturing  Company 
has  brought  out  this  year  a  complete  new  line  of  fan  motors 
with  steel  frames  instead  of  the  usual  cast-iron  construction. 
The  motor  frame,  the  base  and  the  guard  arms  are  made  of 
drawn  steel,  thus  combining  great  strength  with  minimum 
weight,  the  fans  weighing  from  20  to  40  per  cent  less  than 
cast-iron  frame  motors  of  corresponding  sizes.  The  steel 
is  drawn  into  graceful,  harmonious  lines  and  the  standard 
finishes  are  black  enamel  and  black  oxide,  similar  to  gun 
metal. 

A  feature  of  the  motors  is  the  swivcl-and-hinge  joint 
which  connects  the  motor  and  the  base.  By  means  of  this 
joint  the  fan  can  be  tilted  within  105  deg.  or  rotated  within 
340  deg.  in  any  direction  and  can  be  changed  from  desk  to 
bracket  mounting  by  means  of  a  wing  nut  without  the  use 
of  a  trunnion,  tools  or  an  adapter.  All  25-30,  50  and  60 
cycle  motors  have  three  speeds  controlled  by  a  lever  in  the 
base  of  the  fan  which  is  firmly  held  at  each  running  point 
and  does  not  open  the  circuit  between  points. 

The  motors  are  of  new  design  and  have  been  made  very 
efficient,  showing  an  unusually  low  power  consumption  for 
the  amount  of  air  moved.  This  has  been  accomplished 
without  sacrificing  the  air  output.  The  laminations  are 
securely  riveted  together  and  are  pressed  into  the  motor 
frame.  The  single  starting  winding  and  the  centrifugal 
cut-out  switch  are  used  as  the  best  possible  means  of  start- 
ing, thereby  eliminating  probable  burnouts,  decreasing 
power  consumption  and  giving  more  starting  torque.     The 


Fig.    1 — Robbins  &    Myers   Ceiling   Fan. 


The  fan  is  universal  in  its  adaptability.  The  ball-bearing 
spindle  on  which  the  motor  turns  from  side  to  side  is 
mounted  in  a  joint  in  the  top  of  the  base,  which  allows  it 
to  be  adjusted  to  any  proper  range  or  elevation  and  to  be 
instantly  converted  from  desk  to  wall-bracket  type  or  vice 
versa.  A  number  of  properly  spaced  counter-sinks  in  the 
swinging  joint  provided  for  seating  the  screw  which  is  in 


Fig.   2 — Robbins   &    Myers   Oscillating    Fan.  Fig.   3— Robbins  &    Myers   Desk   Fan. 

fan  blades  are  of  standard  design  so  shaped  as  to  move  the 
maximum  amount  of  air  with  minimum  noise  and  least 
expenditure  of  power. 

■  Series-wound  motors  are  used  for  25-30  cycle  fans  on 
account  of  their  higher  efficiencies  for  this  frequency  range 
and  also  because  of  the  greater  torque.  Series  motors  also 
permit   higher   speeds    on    this    frequency,    thus   delivering 
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more  air.  Imported  l)riishes  of  large  area  and  the  very  I)t'sl 
quality  are  used.  The  fans  have  a  heavy  felt  base,  wliicli 
is  firmly  (.lamped  in  piai-f,  .similar  to  tiie  base  of  a  drsk 
telephone. 

The    residence    fan    motors    are    practically    noiseless    in 
operation.     They  have  six  blades  and  the  motors  arc  wonnd 


inj;.  connfer  cohnnn  and  floor  colimm.  and  u  in.  and   16  in. 
exhanst  or  \entilatinj;   fan  motors. 

The  H-in.  fan  is  of  drawn  brass,  the  same  C(jnstrnction 
that  has  been  so  snccessfnily  nsed  with  this  type  for  several 
years  past.  It  possesses  lifjht  weiji^ht  and  an  attractive  ap- 
pearance and  may  be   finisherl   in   bl.ick   oxide    ("standard), 


Fig.    1 — WestinghcuEe    Ceiling    Fan. 


Fig.    2 — Westinghouse    Bracket    Fan.        Fig.    3 — Westlngliouse   "Residence   Type"    Fan. 


for  slow  speed.  lliey  are  built  in  three  types,  desk-and- 
bracket,  mechanically  operated  oscillating,  and  air-operated 
oscillating. 

A  new  line  of  mechanically  operated  oscillating  fan 
motors  in  drawn-steel  frames,  a  further  development  of 
the  desk  and  bracket  line,  will  be  offered  this  season.  In 
these  fan  motors  the  oscillating  mechanism  is  entirely  in- 
closed and  can  be  stopped  and  started  while  the  fan  is  in 
motion. 

Mechanically  operated  oscillating  fan  motors  in  cast-iron 
frames  of  the  design  so  successful  last  season  are  again 
offered.  The  gears  of  the  oscillating  mechanism  operate  in 
a  closed  case  packed  with  grease  and  require  lubrication 
once  a  season  only.  The  arc  of  oscillation  can  be  made 
45  deg.  or  90  (leg.,  or  the  oscillating  movement  can  be 
stopped  altogether  if  desired. 

The  air-operated  oscillating  fan  motors  offered  this  year 
are  an  improvement  over  last  year's  models.  The  oscil- 
lating movement  is  effected  by  means  of  vanes  mounted  in 
front  of  the  fan  guard.  The  arc  of  oscillation  can  be  varied 
from  30  deg.  to  360  deg..  in  steps  of  30  deg.  The  current 
is  carried  from  the  base  to  the  motor  through  slip-rings  so 
that  there  are  no  leads  to  be  broken. 


mottled  copper,  polished  brass  or  ijrushed  brass.  The  blades 
are  of  large  area,  which  with  w^ell-proportinned  speeds  give 
a  maxinmm  amount  of  air  with  minimum  input.  These  fan 
motors  are  made  in  two  types — desk-and-bracket  and  tele- 
phone-booth— the  former  having  a  hinged  joint  by  means 
of  which  it  can  be  adjusted  through  a  wide  angle  without 
aid  of  tools  or  adapter.     It  is  supplied  with  a  felt  base. 

The  line  of  ceiling  fans  has  been  extended  by  the  addi- 
tion of  an  alternating-current  fan  motor  with  a  32-in.  sweep 
designed  on  the  same  lines  as  the  larger  ones  already  on 
the  market  and  particularly  adapted  to  small  offices,  hall- 
ways and  bedrooms.  The  32-in.  type  is  furnished  in  two 
speeds  in  the  mottled-copper  finish  and  single  speed  in 
white  and  black  enamel  finishes.  A  pull  switch  mounted 
outside  of  motor  is  operated  by  a  cord  hanging  within  easy 
reach.  The  fan  has  four  blades  of  aluminum  with  frosted 
finish. 

The  rotor  of  external  type  used  in  Westinghouse  alter- 
nating-current ceiling  and  column  fan  motors  represents 
the  maximum  simplicity  in  design  and  lightness  in  weight, 
with  highest  efficiency.  The  56-in.  sweep  fans  have  four 
blades  and  are  made  with  ball  bearings  immersed  in  oil 
with  a  pumping  action  obtained  through  operation. 


Fig.   4 — Westinglnouse    Oscillating    Fan. 


Fig.   5 — Westingliouse  Swivei   and    Hinge  Joint. 


Fig.   6 — Westinghouse   Oscillating    Fan. 


The  Westinghouse  line  for  1912  includes  fan  motors  for 
every  purpose  and  for  every  commercial  circuit  on  which 
fan  motors  are  used.  It  comprises  8-in.,  12-in.  and  i6-in. 
desk-and-bracket,  12-in.  and  i6-in.  mechanically  operated 
oscillating,  12-in.  and  i6-in.  air-operated  oscillating,  12-in. 
residence,  8-in.  telephone  booth,  long-sweep  and  32-in.  ceil- 


The  direct-current  ceiling  fans  are  furnished  in  small 
and  large  sweeps  with  white  and  black  enameled  finishes 
for  the  32-in.  and  mottled  copper  and  black  japan  for  the 
57-in.  and  54-in.  types.  Counter  and  floor  column  fans 
for  both  alternating-current  and  direct-current  circuits  are 
supplied   in    large   sweeps   corresponding    to   the    respective 
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ceiling  types,  and  are  particularly  adaptable  to  certain  ap- 
plications where  ceiling  fans  are  not  desirable.  Both  ceil- 
ing and  column  fan  motors  can  be  supplied  with  electrolier 
attachments.  The  lamps  are  located  below  the  blades  so 
that  no  unpleasant  shadows  are  cast,  as  is  likely  to  be  the 
case  with  the  opposite  arrangement. 

The  exhaust  or  ventilating  fan  motors  of  last  year  are 
offered  for  this  season  without  important  changes.  They 
are  made  in  both  12-in.  and  i6-in.  sizes  and  with  Westing- 
house  or  Blackman  blades.  Speed  regulators  can  be  sup- 
plied for  most  of  the  exhaust  motors  so  that  adjustment  of 
the  amount  of  air  moved  can  be  obtained  in  accordance 
with  the  desire  of  the  owner. 


lour-blade  ceiling  and  culunni  fans  are  made  with  improved 
brush  holders  and  the  well-known  single  field  coil  Lundell 
motors.  The  self-feeding  oil  cups  are  provided  with  a 
wick  guide  to  overcome  the  liability  of  the  bearings  run- 
ning hot. 


ILG  VENTILATING  FANS. 


SPRAGUE  ELECTRIC  FANS. 


The  Lundell  fans,  manufactured  by  the  Sprague  Electric 
Works  of  the  General  Electric  Company,  New  York  City, 
are  among  the  best  known  on  the  market,  and  the  line  is 
again  offered  without  important  change,  except  that  the 
brush  holder  has  been  improved  this  year  in  12-in.  and  i6-in. 
desk  fans.  As  is  well  known,  the  Lundell  motor  is  char- 
acterized by  a  concentric  field  coil.  The  oscillating  fan  has 
a  worm-gear  mechanism,  entirely  inclosed  within  a  dust- 
proof  casing,  and  the  mechanism  is  controlled  by  an  in- 
dicator knob  mounted  at  the  rear  of  the  gear  casing.  It 
consists  of  four  parts,  the  box  containing  the  gear,  the 
worm,  the  link  and  the  dummy  set  screw.     The  oscillating 


While  experience  has  shown  that  open-type  motors  are 
not  entirely  satisfactory  for  exhaust-fan  purposes,  owing 
to  the  collection  of  du.st  and  other  foreign  matter  in  the 
motor,  yet  an  inclosed  non-ventilated  type  of  motor  does 
not  have  the  same  efficiency  as  the  open  type,  owing  to  the 
consequent  overheating  of  the  armature  and  field  coils. 
In  the  ventilating  fan  marketed  by  the  Ilg  Electric  Ven- 
tilating Company,  Chicago,  111.,  an  inclosed-type  motor  is 
employed,  and  the  ventilation  of  the  motor  is  accomplished 
by  the  vacuum  created  in  the  front  of  the  center  or  axis 
of  the  fan,  drawing  air  from  outside  through  a  tube  con- 
necting with  the  hood,  which  completely  incloses  the  motor 
on  all  sides  but  the  front.  After  passing  around  and 
through  the  motor  windings,  the  air  thus  drawn  in  is 
carried  away  with  the  general  exhaust.  Fans  of  this  type 
are  built  in  every  size  for  all  speed  voltages  and  frequen- 
cies. 

Variable-speed  controllers  are  supplied  with  every  direct- 
current  fan  from  20  in.  upward,  and  these  give  speed  re- 
ductions of  approximately  50  per  cent  by  intermediate 
steps.  A  small  regulator  is  furnished  with  i8-in.  bracket 
fans,  which  serves  to  start  and  stop  as  well  as  regulate  the 
speed  of  the  machine.  Both  motor  bearings,  from  the  20-in. 
to  the  72-in.  direct-current  fans,  are  uniformly  oiled  from 
one  point.     The  wheel  is  made  from  steel  spokes  and  rims 


Fig.    1 — Sprague    Direct-Current 
Floor    Column     Fan. 


Fig.    2 — Sprague    Desk    Fan. 


Ilg    Self-Cooled    Ventilating    Fan. 


movement  aft'orded  is  approximately  100  deg.,  while  the 
deflection  downward  as  a  bracket  fan  is  approximately  100 
deg.,  and  as  a  desk  fan  approximately  25  deg.  The  fans 
are  built  in  all  standard  sizes  and  for  standard  voltages, 
with  three  running  speeds.  The  line  of  ceiling  and  column 
fans  is  the  same  as  that  marketed  last  year.     The  56-in., 


electrically  welded,  with  blades  stamped  through  templet. 
The  hub  is  bored  and  reamed  so  as  to  give  a  wheel  per- 
fectly true  and  one  which  will  run  without  vibration. 
Inasmuch  as  the  motor  is  machined  circular  to  templet,  it 
is  possible  to  install  the  motor  and  frame  separately  with- 
out disturbing  the  alignment. 
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GENERAL  ELECTRIC  FANS 

llic  Ck'iicral  I'.lcctric  line  of  fans  for  H)ij  cuvrr>.  both 
ilcsk  aiul  Dscillaliiij;  types  in  the  8-in.,  ij-iii.  and  i6-in. 
si/OS.  direct  current  and  all  frequencies  alternating  current; 
but  the  8-in.  fan  is  not  furnished  for  frequencies  above 
60  cycles.  The  standard  voltajjjcs  are  carried  in  stock,  and 
oili!  voltages  up  to  250  may  be  furnished  on  order  in  any 
rating. 

This  line  of  motors  follows  in  appearance  and  general 
features  of  construction  the  models  of  the  preceding  year. 
In  many  important  details,  however,  refinements  in  design 
have  been  incorporated.  Tlie  entire  line  of  fans  for  1912 
have  self-aligning  ball-seated  bearings  with  ample  wick 
lubrication  and  definite  oil  deflectors  and  passages  for  the 
return  of  grease  from  the  shaft  to  the  grease  cup.  The 
attachment  of  the  base  plate  has  been  improved  in  that  it 
is  held  on  by  one  screw  and  the  fiber-insulating  plate  is 
reinforced  by  a  thin  steel  plate.  All  sizes  and  frequencies 
of  alternating-current  motors  are  of  the  induction  type  and 
are  furnished  with  a  resistance-reactance  type  of  winding, 
having  an  extra  resistance  wound  in  one  phase  of  the  field 
circuit  and  external  reactance  in  another  phase.  This 
when  left  in  circuit  gives  an  efficient  winding  and  a  flexible 
torque  speed  characteristic,  permitting  control  of  the  motors 
to  a  very  low  speed  while  still  obtaining  first-class  starting 
characteristics  without  any  centrifugal  switch  or  change  in 
connection  between  starting  and  running  conditions.  This 
feature  has  been  used  in  the  main  from  two  to  three  years, 
but  only  during  the  past  year  has  the  proportion  of  wind- 
ings been  worked  out  to  perfection  so  as  to  give  the  very 
best  results. 

The  oscillating  motors  have  a  positive  oscillating 
mechanism  with  worm  and  gear  speed  reduction,  using 
accurate  die  cast  parts  for  the  framework.  In  the  main 
features  these  are  duplicates  of  the  mechanism  used  last 
season.  Detail  changes  have  been  made,  however,  in  the 
construction  of  the  various  bearings  on  the  oscillating 
mechani^  so  that  the  dripping  of  oil  or  grease  is  pre- 
vented, or  wherever  this  is  impossible  a  chamber  is  pro- 
vided for  catching  and  storing  the  drip.  The  12-in.  and 
i6-in.  oscillators  have  two  angles  of  oscillation  and  a  simple 
gear  change  device  which  will  give  either  the  oscillating 
position,   a   locked   position   or   a    free   position   of  the    fan 


joint,  by  means  of  which  the   fan  may  be  inclined   t(j  an 
angle  of  several  rlegrces  from  the  horizontal. 

The  12-in.  six-blade  residence  fans  are  especially  designed 
for  use  where  a  quiet-running  fan  giving  a  uKjdcratc  breeze 
is  desired.  The  12-in.  and  i6-in.,  four-blade  fans  deliver  a 
stronger  breeze  than  the  residence  fans,  and  arc  fcjr  service 
in  large  offices,  stores  and  imblic  places.  The  motors  are 
I)rovided  with  switches  which  i)ermit  three  speeds,  thus  pro- 
viding regulation  for  all  purposes. 

The  ceiling  fans  can  be  furnished  in  plain  or  ornamental 
designs  and  with  electrolier  fixtures  if  desired,  as  all  ceiling 
fans  arc  wired  for  lamps.  The  alternating-current  ceiling 
and  colunm  fan  motors  are  designed  for  operation  on  25, 
40,  50  and  6o-cycle  circuits.  The  plain  type  have  two 
speeds  while  the  ornamental  have  three  rimning  speeds. 
The  direct-current  ceiling  and  cokunn  fan  motors  are  de- 
signed for  no-volt  and  220-volt  circuits,  the  plain  type 
being  designed  for  one  speed  only,  while  the  ornamental 
type  arc  designed  for  single  and  three  speeds. 


KNAPP  BATTERY  FAN. 


The  battery  motor  built  by  the  Knapp  Electric  &  Novelty 
Company,  New  York  City,  is  the  same  as  last  season's, 
and  forms  a  convenient  portable  outfit  for  the  home  or 
office  where  central-station  energy  is  not  available. 
The  armature  of  the  motor  is  of  the  laminated  six-pole 
drum  type,  and  the  brushes  are  equipped  with  spring  adjust- 
ment. The  base  of  the  fan  is  fitted  with  a  rheostat  and 
starting  switch,  the  speed  at  6. volts,  with  from  8  to  10 
amp  passing,  being  1500  r.p.m.  The  motor  is  designed  for 
operation  from  a  6-volt  storage  battery,  or  from  twenty 
dry  cells  connected  five  in  series,  four  series  groups  being 


General    Electric    Residence  Type   and   Oscillating    Fans. 


body.     The  8-in.  motor  may  be  varied  in  width  of  oscilla- 
tion from  zero  to  the  maximum. 

The  telephone-booth  type  of  fan  is  suspended  from  a 
bracket  by  springs,  thus  preventing  the  fan  from  affecting 
the  operation  of  the  telephone.  The  bracket  arm  to  which 
the  springs  are  attached  is  fastened  to  its  base  by  a  hinged 


connected  in  multiple.  The  manufacturer  states  that  if 
operated  three  hours  a  day  such  an  arrangement  will  suf- 
fice for  over  200  hours'  operation.  The  company  is  experi- 
menting with  a  no-volt  fan,  but  the  work  has  not 
progressed  sufficiently  for  it  to  ofifer  information  regarding 
it  at  this  time. 
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Industrial  and  Commercial  News 


FIGURES  issued  this  week  by  the  government  on  im- 
ports and  exports  in  January  and  the  seven  months 
ended  Jan.  31  show  a  gain  of  nearly  $60,000,000  in 
the  trade  balance  for  the  seven  months.  In  January  there 
was  a  gain  of  $582,000  in  imports  over  the  corresponding 
figures  in  January,  1911,  but  there  was  a  decrease  of  nearly 
$10,600,000  in  imports  in  the  seven  months  named  above. 
Exports  in  January  of  this  year  were  $5,374,000  in  excess  of 
those  in  January,  191 1,  and  in  the  seven  months  ended  Jan. 
31,  1912,  the  export  total  was  $49,400,000  in  excess  of  that  in 
the  corresponding  period  of  the  previous  year.  Trade  con- 
ditions in  the  week  just  closing  have  been  as  favorable  as 
could  be  expected  in  view  of  the  political  handicaps  that 
are  retarding  business  expansion.  There  has  been  no  note- 
worthy change  in  the  volume  of  Ijusiness  transacted,  as  the 
narrow  gains  in  some  industries  have  been  offset  by  cor- 
responding decreases  in  other  lines.  In  the  greater  part  of 
the  country  business  is  reported  as  largely  of  routine  na- 
ture, with  minor  variations,  favorable  or  unfavorable,  result- 
ing from  local  conditions.  Rates  in  the  New  York  money 
market  Feb.  28  were:  Call,  2@2i/2  per  cent;  ninety  days, 
^H®3  per  cent. 


THE  COPPER  MARKET. 

Judging  merely  from  surface  conditions,  the  copper  mar- 
ket has  experienced  an  increase  in  activity  during  the  week. 
Moderate  orders  for  March,  April  and  May  deliveries  have 
been  placed  for  electrolytic  by  domestic  consumers,  and 
export  orders  have  been  placed  in  fair  amounts.  Prices  have 
been  advanced  slightly,  and  all  of  the  selling  agencies  are 
now  quoting  electrolytic  at  14J/2  cents  per  pound.  Close 
observers   of  the   market   are   still   of   the   opinion   that   no 


Settling 

Asked. 

Price. 

14.20 

14.20 

14.15 

14.25 

14.20 

14.30 

14.25 

14.35 

14.27J4 

14.35 

14.27'/^ 

)on. 

Closing. 

s     d 

£     s     d 

7     6 

64     7     6 

1     3 

65     1     3 

!St. 

Lowest. 

15c 

13.75c 

8     9 

£60  16     3 

2     6 

61    10     0 

5     0 

65     5     0 

Standard  Copper.  Bid. 

Spot    14.10 

February   14.10 

March    14.12J^ 

April     14.20 

May    14.20 

June  14.20 

The  London   market,   Feb.   28,   was  as  follows: 

N 
£ 

Standard  copper,  spot 64 

Standard   copper,   futures 65 

Price   extremes   in    1912: 

High 

Standard      14 

London,  spot £64 

London,  futures 65 

Best  selected 68 

Jarge  contracts  are  forthcoming  from  domestic  consumers. 
These,  it  is  believed,  are  well  stocked  for  immediate  re- 
quirements, and  the  scattered  buying  at  present  is  attrib- 
uted to  a  few  consumers  who  had  not  looked  far  enough 
ahead  in  making  their  purchases.  As  is  customary  when- 
ever consumers  show  a  slight  disposition  to  enter  the  mar- 
ket, there  are  rumors  of  further  advances  in  price,  but  until 
satisfactory  proof  is  given  of  the  low  stocks  said  to  be  in 
the  hands  of  producers,  there  is  small  likelihood  that  these 
forecasts  will  receive  serious  attention.  There  are  many 
in  the  copper  trade  who  venture  to  say  that  recent  shrink- 
ages reported  in  surplus  stocks  are  due  in  a  large  degree  to 
curtailment  of  refinery  output,  and  that  large  amounts  of 
unrefined  copper  are  accumulating.  If  this  is  the  case,  as 
it  seems  to  be,  price  movements  will  continue  to  be  of  small 
import  to  prospective  purchasers  for  some  time  to  come. 
Exports  for  the  month,  including  Feb.  28,  aggregate  30,930 
tons.  The  daily  call  on  the  Metal  Exchange  Feb.  28  quoted 
copper  as  per  the  accompanying  table. 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

Flaming-Arc-Lamp  Installations. — Among  recent  orders 
received  by  the  Stave  Electric  Company,  131  Hudson  Street, 
New  York,  is  one  from  the  Delaware  &  Hudson  Railroad 
Company,  which  will  install  150  long-burning  flaming-arc 
lamps  for  illumination  of  its  shops  and  yards.  The  city  of 
Kansas   City   is   now   installing  450   of  these   lamps,    to   be 


operated  from  constant  current  transformers  of  lOO-light 
capacity  each,  and  is  contemplating  an  increase  of  this 
number  to  approximately  600  lamps.  Another  recent  in- 
stallation was  that  made  by  the  Haskell  Barker  Car  Com- 
pany, of  Michigan  City,  111.,  which  consisted  of  150  lamps. 
Tests  made  by  the  city  of  Chicago  upon  250  Stave  lamps 
and  250  flaming  arcs  developed  by  the  General  Electric 
Company  with  a  view  to  determining  which  make  will  be 
made  the  basis  of  an  order  for  4000  lamps,  as  noted  in  these 
columns  July  29,  have  been  brought  to  a  close,  but  con- 
tracts have  not  been  placed  for  the  rest  of  the  installation, 
and  it  is  not  known  which  make  of  lamp  will  be  selected. 

Bell  Telephone  Company  of  Pennsylvania  Elections. — 
The  following  were  elected  directors  of  the  Bell  Telephone 
Company  of  Pennsylvania  at  the  annual  meeting  of  the 
stockholders:  U.  N.  Bethell,  chairman;  F.  H.  Bethell,  J. 
I.  Donnell,  J.  E.  Mitchel,  F.  B.  Reeves,  T.  J.  Shryock,  O.  J. 
Bell,  T.  E.  Cornish,  R.  M.  Elliott,  Richard  O'Brien,  A  P. 
Perley,  H.  A.  Richardson,  W.  B.  Schiller,  P.  L.  Spaulding, 
D  L.  Wilson.  Officers  were  elected  as  follows:  F.  H. 
Bethell,  president;  H.  F.  Thurber,  vice-president;  P.  L. 
Spaulding,  second  vice-president  and  general  manager;  W. 
S.  Pierson,  secretary;  Ford  Huntington,  treasurer.  The  in- 
come account  for  the  year  ended  Dec.  31,  1911,  showed  gross 
earnings  of  $19,862,382;  net  earnings  of  $4,928,861,  and  a 
surplus  after  dividends  of  $1,092,841,  which  is  an  increase 
of  $353,605  over  the  corresponding  item  in  the  previous 
year. 

Aluminum  Notes  and  Prices. — Discussion  of  the  affairs 
of  the  Aluminum  Company  of  America  took  place  on  Feb. 
27  in  Washington,  D.  C,  between  A.  V.  Davis,  president 
of  the  company,  G.  B.  Gordon,  its  general  counsel,  and 
Assistant  Attorney-General  Fowler.  It  is  stated  that  offi- 
cials of  the  company  offered  to  compromise  the  anti- 
trust suit  against  them  by  voluntary  dissolution.  In  case 
this  plan  is  approved  by  the  Department  of  Justice,  a 
friendly  dissolution  suit  will  be  brought  at  Pittsburgh,  and 
the  company  will  act  in  accordance  with  the  court's  decree. 
Demand  for  aluminum  continues  moderate,  and  prices  are 
steady.  Quotations  Feb.  27  were  I9@20  cents  for  large 
ingots  for  remelting,  31  cents  for  rods  and  wire,  and  33 
cents  for  sheets. 

Kentucky  Public  Utilities  Company  Improving  Its  Hold- 
ings.— The  Kentucky  Public  Utilities  Company,  of  Louis- 
ville, Ky.,  which  was  recently  formed  to  take  over  public- 
service  properties  in  Frankfort,  Owensboro,  Bowling 
Green,  Hopkinsville  and  other  Kentucky  cities,  has  com- 
menced improvement  of  its  newly  acquired  holdings.  The 
company  has  awarded  a  contract  to  the  Henry  Vogt  Ma- 
chine Company,  of  Louisville,  for  the  installation  of  a  30- 
hp  water-tube  boiler  in  the  power  plant  of  the  Bowling 
Green  Railway  &  Light  Conipanj',   Bowling  Green,   Ky. 

Canadian  Telephone  Extensions  Planned. — According  to 
advices  from  Winnipeg  $2,000,000  will  be  spent  this  year  on 
telephone  construction  in  Alberta.  The  improvements  for 
which  this  expenditure  will  be  made  include  construction 
of  over  3,000  miles  of  rural  lines,  500  miles  of  long-distance 
lines  over  new  routes  along  recently  constructed  railways, 
a  number  of  new  town  exchanges,  and  about  700  miles  of 
additional  circuits  on  existing  long  distance  routes,  together 
with  improvements  to  a  number  of  existing  exchanges. 

New  York  Edison  Building  Loan  Association. — With  a 
view  to  encouraging  employees  to  save  their  earnings  and 
to  build  homes,  the  New  York  Edison  Building  Loan  As- 
sociation has  been  organized  with  Mr.  Arthur  Williams, 
general  inspector  and  general  agent  of  the  New  York 
Edison  Company,  as  its  president.  Committees  are  now  at 
work  arranging  necessary  details,  and  it  is  expected  that 
everything  will  be  in  readiness  for  the  new  welfare  plan 
to  l^ccomc  operative  early  in   March. 

.  Catalogues  Wanted. — D.  Drury  &  Company,  engineers 
and  machine  tool  importers.  Central  House,  Johannesburg, 
South  Africa,  are  desirous  of  securing  sole  agencies  for 
South  Africa  of  American  electrical  machinery  and  engi- 
neering specialties. 
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Annual    Meeting    of    Kentucky    Electric    Company. —  1  Ik- 

amuial  iiuhIiiik  oI  llic  .slorkli(i|(lrr>  dI  llie  Ki'iiliuky  l-'li-clru' 
Company,  of  Louisvilli-,  Ky.,  has  been  held  for  I<)I2  and 
the  coiui)aiiy  is  priparing  to  push  its  work  along  in  the 
new  year  as  it  has  in  the  ono  past.  I'"orincr  directors  and 
officers  were  re-elected  as  follows:  Directors:  Louis  Secl- 
bach,  Fred  Levy,  Anthony  j.  Carroll,  James  G.  Kirwan, 
Charles  J.  Uoherty,  Lawrence  Jones,  R.  Baylor  liickniaii, 
James  A.  Shutlleworlli,  Donald  McDonald,  Mati 
O'Doherty.  Robert  E.  Hughes  and  William  J.  Maloney. 
Officers:  Trcsident,  Robert  E.  Hughes;  first  vice-president, 
Lawrence  Jones;  second  vice-president,  Charles  J.  Doherly; 
secretary  and  treasurer,  bred  G.  Spcidel;  chief  engineer, 
Louis  S.  Streng,  and  general  counsel,  Anthony  J.  Carroll. 
The  report  of  President  ilugbes  to  the  stockholders  indi- 
cates that  there  has  been  a  healthy  increase  in  the  com- 
pany's earnings  during  the  past  year,  and  that  extensive 
improvements  in  its  properties  have  been  completed,  with 
the  addition  to  the  Kentucky  Electric  Company's  plant  al- 
most completed  and  important  extensions  in  the  company's 
lines  made  in  snl)urliaii  districts. 

Tokio  Municipal  Bond  Sale. — The  $45,000,000  city  of 
Tokio  5  per  cent  bonds  mentioned  in  these  columns  Feb.  24, 
the  proceeds  of  which  will  be  used  for  acquisition  of  elec- 
tric lighting,  power  and  traction  properties  now  operated 
in  that  city  by  private  interests,  have  been  very  favorably 
received  by  investors  in  New  York  and  Paris,  but  met 
with  a  setback  in  London.  This  was  due,  it  is  understood, 
from  concern  in  London  financial  circles  over  the  pos- 
sibility of  a  general  strike  of  mine  workers.  Of  the 
$15,870,000  English  allotment,  underwriters  were  obliged 
to  take  over  half.  The  Paris  allotment,  $20,000,000,  was 
seven  times  oversubscribed,  and  while  New  York  results 
have  not  been  made  public  as  we  go  to  press,  it  is  inti- 
mated that  the  bonds  were  well  received,  considering  the 
present  state  of  the  bond  market. 

Public  Service  Corporation  of  New  Jersey  Orders  Equip- 
ment.— The  Public  Service  Corporation  of  New  Jersey  has 
placed  orders  with  the  General  Electric  Company  for  one 
9000-kw,  13,200-volt,  three-phase,  twenty-five-cycle  turbo- 
generator, three  2000-kw,  twenty-five-cycle  rotaries,  two 
looo-kw,  sixty-cycle  rotaries,  and  a  miscellaneous  equipment 
of  transformers,  automatic  regulators,  etc.  It  has  also  or- 
dered one  2500-kva,  ii,ooo-volt,  sixty-cycle  turbo-generator 
and  one  lOOO-kw,  sixty-cycle  rotary  from  the  Westinghouse 
Electric  &  Manufacturing  Company. 

Electric  Bond  Deposit  Company  Chartered. — In  accord- 
ance with  the  plans  of  H.  L.  Doherty  &  Company,  de- 
scribed in  these  columns  in  the  previous  issue,  for  financing 
the  15,000-hp  hydroelectric  plant  of  the  Ozark  Power  & 
Water  Company,  on  the  White  River  in  the  Ozark  Moun- 
tains, some  40  miles  from  Springfield,  Mo.,  the  Electric 
Bond  Deposit  Company  was  chartered  on  Feb.  24  under 
the  laws  of  the  State  of  Delaware.  The  company  is  capi- 
talized at  $15,000,000  and  is  authorized  to  deal  in  public- 
utility  securities. 

Kings  County  (N.  Y.)  Electric  Light  &  Power  Com- 
pany Directors. — At  the  annual  meeting  of  the  Kings 
County  Electric  Light  &  Power  Company  and  its  affiliated 
company,  the  Edison  Electric  Illuminating  Company  of 
Brooklyn,  the  following  were  unanimously  re-elected  di- 
rectors for  the  coming  year:  Frank  Bailey,  William  Berri, 
A.  N.  Brady,  N.  F.  Brady,  H.  C.  Du  Val,  Walton  Ferguson, 
W.  W.  Freeman,  Bernard  Gallagher,  William  V.  Hester, 
Seth  L.  Keeney,  Thomas  E.  Murray,  W.  F.  Sheehan  and 
J.  N.  Wallace. 

Electric  Bond  &  Share  Company. — At  the  annual  meeting 
of  the  Electric  Bond  &  Share  Company,  71  Broadway,  N. 
Y.,  held  in  Schenectady,  N.  Y.,  last  week,  A.  J.  Hemphill 
and  E.  W.  Hill,  president  and  treasurer,  respectively,  of 
the  Guarantee  Trust  Company  of  New  York,  were  elected 
directors  to  succeed  G.  B.  Mofifat  and  A.  M.  Young,  both 
deceased.     The  other  retiring  directors  were  re-elected. 

Goulds  Manufacturing  Company  Annual  Meeting. — At 
the  annual  meeting  of  the  board  of  directors  of  the  Goulds 
Manufacturing  Company,  Seneca  Falls,  N.  Y.,  on  Feb.  26, 
all  of  the  officers  who  have  served  during  the  past  year 
were  re-elected.  In  the  annual  report  on  the  business  of 
the  year  a  slight  increase  over  the  preceding  year  was 
shown  in  both  the  gross  amount  of  sales  and  net  profits. 


Foreign  Trade  Opportunity. — I  iider  Schedule  No.  Hjot, 
in  llie  Piiily  (  niisulttr  and  Trade  Kcfaits  of  I'"cb.  21,  an 
American  consul  in  a  Latin- American  country  states  that 
an  electric-light  company  in  his  district  wants  bids  on  a 
joo-h])  engine  and  g<'nerator.  I*"urther  jjarticulars  can  be 
obtained  from  the  l'.iireau  of  MaMufaclures,  Washington, 
I).  C. 

Addresses  at  Byllesby  Banquet. —  The  addresses  delivered 
at  the  baiu|uet  given  by  11.  M.  Byllesby  &  Company  to  the 
staffs  of  that  organization  and  affiliated  comjjanies  on  Jan. 
5,  IQ12,  in  the  Congress  Hotel,  Chicago,  have  been  printed 
in  i)amphlet  form.  The  book  makes  a  volume  of  seventy- 
eight  pages  and  is  an  interesting  record  of  a  noteworthy 
gathering. 

North  Carolina  Power  Competition. — Options  on  prop- 
erty on  the  \adkin  River,  near  Salisbury,  N.  C,  are  being 
taken  by  a  brench  syndicate  which  plans  to  construct  a 
$2,000,000  hydroelectric  plant  in  this  section.  The  new 
company,  it  is  understood,  will  be  a  competitor  of  the 
.Southern  Power  Company,  which  operates  in  the  territory. 

Fort  Worth  (Tex.)  Plant  Approaching  Completion. — 
The  new  two-million-dollar  plant  of  the  l""ort  Worth  Light 
&  Power  Company,  of  Fort  Worth,  Tex.,  now  under  con- 
struction, it  is  expected,  will  be  ready  for  operation  in  July. 
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Annual    Report    of    Commonwealth    Edison    Company  — 

At  the  annual  meeting  of  the  stockholders  on  Feb.  26  Pres- 
ident Samuel  Insull,  for  the  board  of  directors  of  the  Com- 
monwealth Edison  Company  of  Chicago,  presented  a  re- 
port covering  fifteen  months  on  account  of  a  change  in  the 
company's  fiscal  year  to  make  the  fiscal  year,  for  conveni- 
ence, the  same  as  the  calendar  year,  which  is  the  required 
basis  for  returns  to  the  United  States  government  under 
the  corporation  tax  law.  "During  these  fifteen  months," 
reported  Mr.  Insull,  "  all  the  bonds  of  the  Chicago  Edison 
Company  outstanding  at  the  time  of  the  last  report  have 
been  retired  and  the  mortgage  of  that  company  has  been 
canceled  and  released  of  record,  so  that  with  the  exception 
of  a  mortgage  on  certain  real  estate  purchased  subject  to 
it,  and  on  which  there  is  a  balance  unpaid,  but  not  due,  of 
$130,000,  this  company  now  has  no  outstanding  bonded  or 
mortgage  indebtedness  other  than  that  secured  by  the  gen- 
eral mortgage  of  June  i,  1898,  which,  accordingly,  now  con- 
stitutes a  first  mortgage  on  practically  all  of  the  company's 
property.  In  addition  to  the  bonds  issued  for  the  necessary 
refunding  purposes,  bonds  secured  by  this  general  mort- 
gage to  the  amount  of  $4,365,000  have  been  issued  and  sold 
during  the  above  period  covered  by  this  report.  In  the 
same  period  an  additional  15  per  cent  of  the  company's 
stock  was  offered  for  sale  to  stockholders,  pro  rata,  at  par, 
payable  in  quarterly  instalments  on  the  first  days  of  No- 
vember, 191 1,  and  February,  May  and  August,  1912.  The 
aggregate  amount  of  the  subscriptions  was  $4,799,280,  and 
so  large  a  proportion  of  the  stockholders  availed  them- 
selves of  the  company's  offer  to  accept  advance  payments 
that  an  unusually  large  cash  balance  has  resulted,  as  shown 
on  the  balance  sheet.  Reference  was  made  in  the  last  an- 
nual report  to  the  company's  acquisition  of  a  large  tract  of 
land  on  the  North  Branch  of  the  Chicago  River,  north  of 
Belmont  Avenue,  on  which  to  erect  a  large  power-generat- 
ing plant.  It  has  fortunately  proved  unnecessary  to  push 
building  operations  as  rapidly  and  extensively  as  originally 
thought  probable,  but  the  first  section  of  the  power-plant 
building  has  been  practically  completed,  and  a  portion  of 
the  machinery  has  been  installed.  The  work  at  present  con- 
templated is  expected  to  be  finished  in  ample  time  for  the 
company's  requirements."  After  making  reference  to  the 
establishment  by  the  company  of  a  service-annuity  system, 
as  has  been  previously  mentioned  in  these  columns,  Mr.  In- 
sull states  the  earnings  and  expenses  for  the  fifteen  months 
ended  Dec.  31,  1911,  as  follows:  Operating  revenue,  $17,- 
33^,^2)S-77 'y  operating  expenses  (including  depreciation),  $9.- 
594,605.82;  net  operating  revenue,  $7,742,229.95;  taxes  and 
municipal  compensation,  $1,316,702.80;  operating  income, 
$6,425,527.15;  other  income,  $192,025.54;  total  income,  $6,617,- 
552.69.  From  this  was  deducted  interest  on  bonds,  $i,9i9r 
943.61,  and  depreciation  reserve  (under  the  requirements  of 
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tlu'  company's  general  mortgaRc),  $680,000.00,  leaving  avail- 
at)le  for  dividends  $4,017,609.08;  dividends  paid  amounted 
to  $2,712,315.10,  leaving  a  balance  carried  to  surplus  of 
$1,305,293.98.  It  is  stated,  unofficially,  that  the  gross  in- 
come on  a  yearly  basis  was  $i4,0J3,092,  which  is  over  7  per 
cent  in  excess  of  the  corresponding  income  for  the  year 
ended  Sept.  30,  1910.  The  company  now  has  five  generat- 
ing stations  and  thirty-seven  substations.  Its  connected 
business  (exclusive  of  electrical  energy  supplied  to  other 
public-service  corporations)  amounted  to  the  equivalent  of 
7,212,504  standard  i6-cp  lamps  on  Dec.  31,  1911.  Mr.  Insull 
calls  attention  to  a  departure  in  this  report  from  the  pre- 
vious practice  of  including  income  from  the  sales  of  mer- 
chandise in  "gross  earnings,"  and  the  cost  of  this  mer- 
chandise business  in  "ex])onses."  The  present  report  gives 
only  the  net  profit  from  the  sales  of  merchandise,  after 
deducting  expenses,  this  item  being  included  as  a  part  of 
"other  income."  The  condensed  balance  sheet  shows  total 
assets  of  $77,682,364,  of  which  $69,566,781  is  the  value  of 
plants,  real  estate,  etc.  'liie  amount  of  cash  on  hand  was 
$4,996,114  on  Dec.  31,  191 1,  and  the  surplus  on  that  date 
was  $4,330,701.  The  value  of  coal  in  storage  was  $270,786. 
Liabilities  include  $35,909,035  stock  issued  or  subscribed  and 
paid  for,  $32,000,000  in  bonds  and  a  depreciation  reserve  of 
$3,433,839.  The  election  of  directors  resulted  in  no  change 
in  the  board. 

Luzerne  County  (Pa.)  Gas  &  Electric  Bonds. — First- 
mortgage  refunding  and  improvement  5  per  cent  gold  bonds 
of  the  Luzerne  County  Gas  &  Electric  Company,  of 
Plymouth,  Pa.,  are  being  offered  (subject  to  change)  at 
99  and  interest,  yielding  about  5  per  cent.  A  circular  de- 
scribing the  offering  states  that  the  Luzerne  company  is 
incorporated  under  the  laws  of  the  State  of  Pennsylvania, 
and  is  a  consolidation  of  the  Wyoming  \'alley  Gas  &  Elec- 
tric Company  and  the  Hazlcton  Gas  Light  Company.  It 
supplies,  without  competition,  gas  and  electric  light  in  the 
boroughs  of  Wyoming,  Plymouth,  Luzerne,  Kingston,  and 
a  number  of  other  neighboring  localities  in  Pennsylvania, 
and  the  entire  gas  business  in  the  city  of  Hazleton  and  ad- 
jacent territory.  Its  authorized  capitalization  consists  of 
$3,500,000  I'irst-niortgage  refunding  and  improvement  5  per 
cent  gold  bonds  and  $2,000,000  ci.mmon  stock  (all  of  which 
is  owned  and  controlled  by  the  American  Gas  Company). 
There  are  $1,796,000  of  the  bonds  outstanding,  $36,000  are 
reserved  to  retire  a  like  amount  of  underlying  liens,  and 
$1,668,000  are  reserved  in  the  hands  of  trustees  to  be  issued 
under  careful  restrictions  for  future  requirements.  All  of 
the  common, stock  is  outstanding.  Since  organization  of  the 
Luzerne  company  in  1908,  when  it  was  acquired  by  the 
.\merican  Gas  Company,  the  latter  has  expended  a  sum  in 
excess  of  $725,000  on  the  property.  There  are  now  under 
way  or  about  to  be  undertaken  extensions  and  improve- 
ments for  the  calendar  year  1912  costing  approximately 
$50,000.  The  main  power  house  of  the  Luzerne  company  is 
located  on  the  river  banks  in  the  borough  of  Plymouth  and 
has  a  capacity  of  5500  kw.  Gross  earnings  of  the  company 
in  the  year  ended  Dec.  31,  191 1,  were  $271,833,  and  the  sur- 
plus after  payment  of  operating  expenses,  maintennace, 
taxes  and  bond  interest  was  $51,184,  as  compared  with 
$31,519  in   the  previous  year. 

Stromberg-Carlson  Telephone  Manufacturing  Company's 
Report. —  [•.  N.  Kondolf,  president  of  the  Stromberg-Carl- 
son Telephone  Manufacturing  Company,  of  Rochester,  N. 
Y.,  has  presented  his  annual  report  for  the  year  ended  Dec. 
31,  191 1,  to  the  stockholders  of  the  company.  In  addition 
to  the  manufacture  of  telephone  apparatus  the  company 
manufactures  aerial  and  underground  cable.  Its  net  in- 
come for  the  year,  after  deducing  expenditures  for  ordinary 
repairs  and  maintenance,  amounting  to  $27,866.  was  $81,- 
323.  From  this  was  deducted  $64,360  for  depreciation  and 
accrued  renewals  and  $6,755  for  interest  on  loans,  leaving 
net  profits  for  the  year  of  $10,208.  Sale  of  the  Chicago 
property  of  the  company  in  March,  191 1,  netted  profit  of 
$60,565,  These  returns,  added  to  a  balance  of  $260,439  on 
Dec.  31,  1910,  made  a  total  surplus  of  $331,212,  from  which 
accumulated  preferred  dividends  of  $183,750  were  deducted. 
These  were  accumulated  preferred  dividends  of  12^  per 
cent  covering  the  period  from  Oct.  i,  1906,  to  July  i,  1908. 
After  this  deduction  the  surplus  as  of  Dec.  31,  191 1,  stood 
at  $147,462.     In  his  remarks  to  the  stockholders,   President 


Kondolf  says  that  the  company's  finances  and  plant  are  in 
excellent  condition,  that  many  improvements  have  been 
made  in  its  products,  that  its  capital  is  adequate,  that  it  has 
no  debts,  and  that  its  sole  need  is  a  larger  volume  of  busi- 
ness. 

Pacific  Light  &  Power  Bonds  Offered.— The  unsold  bal- 
ance of  $10,000,000  first  and  refunding  mortgage  5  per  cent 
sinking  fund  gold  bonds  of  the  Pacific  Light  &  Power  Cor- 
poration is  being  offered  by  New  York  bankers  at  93  and 
interest,  yielding  about  5.45  per  cent.  This  company,  as 
previously  noted  in  these  columns,  sells  energ^y  for  light- 
ing, power  and  street  railway  purposes  in  Los  Angeles,  Cal., 
and  vicinity,  and  controls  the  Southern  California  Gas 
Company,  which  sells  gas  in  the  same  territory.  The  pres- 
ent equipment  of  the  company  consists  of  steam  generat- 
ing plants  of  55,ooo-h])  capacity,  hydroelectric  plants  of 
20,ooo-hp  capacity,  and  450  miles  of  transmission  lines.  To 
provide  for  increasing  business,  the  company  will  build  two 
hydroelectric  plants  whose  initial  capacity  will  be  53.000 
hp,  and  whose  ultimate  capacity  will  be  160,000  hp,  275  miles 
of  transmission  lines,  and  storage  capacity  of  38,000  acre-ft. 
Earnings  of  existing  plants  for  the  year  ended  Dec.  31, 
191 1,  were  over  twice  the  interest  charges  on  the  present 
funded  debt.  When  the  new  plants  are  placed  in  operation 
it  is  expected  that  with  increased  economy  of  operation 
and  increased  deliveries  of  energy  the  net  earnings  will  be 
about  two  and  one-quarter  times  the  new  interest  charges, 
including  interest  on  the  present  issue. 

Mountain  States  Telephone  Company's  First  Annual  Re- 
port.— I'he  report  of  the  Mountain  States  Telephone  Com- 
pany— the  successor  of  the  Colorado  Telephone,  the  Rocky 
Mountain  Telephone  and  the  Tri-State  Telephone  com- 
panies, as  previously  mentioned  in  these  columns — for  the 
year  ended  Dec.  30,  191 1,  shows  the  following  results,  for 
which  no  comparison  is  possible,  since  the  new  company 
has  been  in  operation  for  only  approximately  six  months, 
and  this  is  its  first  annual  report:  Total  revenue,  $5>870,i5i. 
including  exchange  service,  $4,327,375;  toll  service,  $1,460,- 
127;  dividends  and  interest,  $77,712,  and  miscellaneous, 
$4,935.  Expenses  were  $2,804,026,  as  follows:  Operation. 
$2,489,854;  current  maintenance,  $928,473;  depreciation, 
$801,168;  taxes,  $307,349,  and  interest,  $277,180.  Deduction 
of  these  amounts  left  a  balance  of  $1,066,124. 

Cities  Service  Company's  Year. — In  the  twelve  months 
ended  Jan.  31,  1912,  gross  earnings  of  the  Cities  Service 
Company  were  $944,712.  This  companj-,  as  previously  men- 
tioned in  these  columns,  was  incorporated  under  the  laws 
of  the  State  of  Delaware  in  September,  1910,  as  a  holding 
company  for  the  companies  operated  in  Denver,  Col.,  Spok- 
ane, Wash.,  and  Joplin,  Mo.,  by  H.  L.  Doherty  &  Company, 
6c  Wall  Street,  New  York.  Expenses  of  the  Cities  Service 
Company  in  the  period  stated  were  $53,350,  leaving  net 
earnings  of  $941,361.  Preferred  dividends  amounted  to 
$527,655  and  common  dividends  to  $152,589.  The  surplus 
for  the  period  was  $261,116. 

Massachusetts  Lighting  Companies  Stock. — Stockholders 
of  the  Massachusetts  Lighting  Companies  at  their  annual 
meeting  last  week  authorized  the  trustees  to  issue  and  dis- 
pose of  $785,200  (par  value)  additional  capital  stock,  mak- 
ing the  total  authorized  issue  $5,000,000.  Of  the  proceeds 
of  the  new  stock,  about  $431,600  will  be  used  to  take  up 
notes  of  underlying  companies,  $300,000  will  be  used  for 
extensions  to  property  and  plant  during  the  next  year  and 
a  half,  and  the  balance,  $53,600,  will  be  used  for  general 
purposes. 

Consolidated  Gas,  Electric  Light  &  Power  Company  to 
Issue  Debenture  Stock. — Application  lias  been  made  to  the 
Maryland  State  Legislature  by  the  Consolidated  Gas,  Elec- 
tric Light  &  Power  Company,  of  Baltimore,  for  permission 
to  issue  debenture  stock.  The  amount  of  the  issue  and  the 
disposition  planned  for  the  proceeds  are  not  known. 
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Mr.  Thomas  Foulkes  lias  been  clccleil  prcsidont  of  tlu 
Hoard  of  I'lililic  I'tililv  toinniis.sioniTs  of  Los  AiigcU'S, 
Cal. 

Mr.  Charles  J.  Griffith  lias  been  elected  general  manager 
ot  the  Little  Rock  Railway  &  Electric  Company,  Little 
Koek,  Aik. 

Mr.  Theodore  B.  Comstock  lia.s  resigned  as  secretary  and 
chief  engineer  of  the  Hoard  of  Public  Utility  L\)niniission- 
ers  of  Los  Angeles,  Cal. 

Mr.  Sigmund  Bergmann  has  received  from  Emperor 
William  the  title  of  "Gehcimcr  Baurat"  in  recognition  of 
the  services  he  has  rendered  to  the  German  electrical  in- 
dustry. 

Dr.  Elihu  Thomson  has  been  awarded  the  Elliott  Cresson 
medal  of  the  Franklin  Institute  in  recognition  of  his  lead- 
ing and  distinguished  work  in  the  industrial  applications  of 
electricity. 

Mr.  R.  B.  Cressman  has  become  general  sales  manager  of 
the  Opalux  Company,  258  Broadway,  New  York.  Mr. 
Cressman  was  formerly  with  the  Arrow  Electric  Company, 
Hartford,  Conn. 

Dr.  Alexander  Graham  Bell  has  been  awarded  the  Elliott 
Cresson  medal  of  the  Franklin  Institute  in  recognition  of 
his  solution  of  the  problem  of  the  electrical  transmission  of 
articulate  speech. 

Mr.  F.  H.  Aldrich,  formerly  superintendent  of  repairs 
for  the  International  Harvester  Company,  Chicago,  has 
joined  the  staflf  of  the  National  X-Ray  Reflector  Company 
as  sales  engineer. 

Prof.  George  F.  Sever  will  deliver  a  lecture  be- 
fore the  Electrical  Engineering  Society  at  Columbia  Uni- 
versity on  the  "Illumination  of  a  Large  City"  on  Thursday 
evening,  March  7. 

Mr.  Arthur  H.  Ford,  professor  of  electrical  engineering 
in  the  University  of  Iowa,  Iowa  City,  read  a  paper  on 
"Street  Lighting"  before  the  Iowa  Engineering  Society  in 
Davenport  on  Feb.  22. 

Dr.  Albert  A.  Michelson,  of  the  University  of  Chicago, 
has  been  awarded  the  Elliott  Cresson  Medal  of  the  Franklin 
Institute  in  recognition  of  his  original  investigations  in  the 
field  of  physical  optics. 

Dr.  E.  W.  Morley  has  been  awarded  the  Elliott  Cresson 
medal  of  the  Franklin  Institute  in  recognition  of  his  im- 
portant contributions  to  chemical  science  and  particularly 
of  his  accurate  determinations   of  fundamental   magnitudes. 

Mr.  Arthur  J.  Bruen  has  resigned  as  manager  of  the  Pat- 
erson  office  of  the  Watson-Flagg  Engineering  Company, 
of  New  York,  to  become  vice-president  and  manager  of  the 
construction  department  of  the  Electromechanical  Com- 
pany, Baltimore,  Md. 

Mr.  Napoleon  H.  Boynton,  who  has  been  assistant  man- 
ager of  the  publicity  department  of  the  National  Electric 
Lamp  Association,  Cleveland,  for  the  past  three  years,  has 
been  appointed  manager  of  that  department,  succeeding 
Mr.  P.  S.  Dodd. 

Dr.  S.  W.  Stratton,  director  of  the  United  States  Bureau 
of  Standards,  has  been  awarded  the  Elliott  Cresson  Medal 
of  the  Franklin  Institute  in  recognition  of  his  work  in 
physical  science  and  metrology  and  its  application  in  the 
arts  and  industries. 

Mr.  Harold  W.  Clapp,  who  has  supervised  electrification 
work  for  the  Southern  Pacific  Company  in  Alameda 
County,  Cal.,  has  been  appointed  assistant  electrical  en- 
gineer of  the  company,  of  which  the  chief  electrical  engineer 
is  Mr.  Allen  H.  Babcock. 

Mr.  Ralph  Beman,  of  the  National  Electric  Lamp  Asso- 
ciation, Cleveland,  Ohio,  read  a  paper  entitled  "Illumination 
for  the  Electrical  Engineer,"  at  the  regular  monthly  meet- 
ing of  the  Detroit-Ann  Arbor  Section  of  the  American  In- 
stitute of  Electrical  Engineers. 

Mr.  Bertram  M.  Downs  has  resigned  as  director  and 
vice-president  of  the  Brookfield  Glass  Company,  New  York, 
after   an    association    with    the    company    extending   over    a 


[teriijd   of   twenty-six   years.     Mr.    Downs   will   lake   a   well- 
deserved  rest  before  engaging  again  in  active  business. 

Mr.  Horatio  A.  Foster  has  just  become  connected  with 
J.  (i.  White  iSi  Cuiiiijany,  New  York.  Mr.  l'"oster  has  been 
associated  fur  the  last  two  or  three  years  with  B.  J.  Arnold 
and  has  assisted  Mr.  Arnold  in  appraisal  work  of  electric 
proi)erties  in  I'ittsinirgli,  Detroit,  Los  Angeles  and  other 
cities. 

Mr.  Samuel  G.  Dunham,  who  for  eleven  years  has  been 
vici-president  of  the  Hartford  (Conn.)  Electric  Light  Com- 
pany, has  been  elected  president  of  that  company  to  suc- 
ceed his  brother,  Mr.  A.  C.  Dunham,  an  account  (jf  whose 
retirement  after  thirty  years  of  service  was  published  in 
these  pages  on  Feb.  17. 

Mr.  Walter  G.  Clark,  electrical  and  commercial  engineer, 
of  149  i '.roadway.  New  York,  has  recently  been  appointed 
consulting  engineer  to  and  American  representative  of  the 
Victoria  Falls  &  Transvaal  Power  Company,  of  London 
and  South  Africa.  Mr.  Clark  is  at  present  in  London  and 
will  later  go  to  Paris  before  returning  to  New  York  about 
April   I. 

Mr.  Austin  C.  Dunham,  retiring  president  of  the  Hartford 
Electric  Light  Company,  had  a  banquet  tendered  to  him 
by  the  board  of  directors  of  the  company  on  Feb.  14,  at 
which  he  was  presented  with  a  silver  loving  cup.  The  cup 
is  suitably  engraved  with  a  tribute  to  Mr.  Dunham  as  a 
man  and  in  recognition  of  his  worth  to  the  company  and  to 
the  city  in  making  electricity  commercially  available  for 
lighting  and  power. 

Mr.  C.  O.  Baker,  who  has  been  for  the  past  few  years 
with  the  Wheeler  Reflector  Company,  Boston,  has  resigned 
that  connection,  and  on  the  eve  of  his  departure  a  farewell 
dinner  was  tendered  to  him  by  the  company  at  the  Hotel 
Thorndyke  on  Feb.  26,  followed  by  a  theater  party.  Dur- 
ing the  evening  Mr.  Baker  was  presented  with  a  handsome 
watch  fob  by  his  associates  in  the  company  as  a  token  of 
the  esteem  in  which  he  has  been  held. 

Mr.  W.  J.  Harvie,  chief  engineer  of  the  Syracuse  Rapid 
Transit  Railway,  Utica  &  Mohawk  Valley  Railway  and 
Oneida  Railway,  has  been  appointed  railway  manager  of 
the  operating  department  of  J.  G.  White  &  Company,  New 
York.  Mr.  Harvie  succeeds  Mr.  J.  N.  Shannahan,  who  re- 
signed recently  from  the  White  organization  to  accept  the 
position  of  vice-president  and  general  manager  of  the  New- 
port News  &  Old  Point  Railway  &  Electric  Company,  as 
noted  in  this  column  Feb.  3. 

Mr.  G.  A.  Trube,  who  has  been  associated  with  the  Brit- 
ish Westinghouse  Company  in  England  for  the  past  ten 
years,  has  just  resigned  his  position  and  gone  to  Paris, 
where  he  will  assume  the  duties  of  manager  of  the  Societe 
Anonyme  Westinghouse,  whose  head  office  is  at  7  rue  de 
Berlin,  with  works  at  Le  Havre.  Mr.  Trube  is  best  known 
in  England  from  his  association  with  the  electric  brake  de- 
partment of  the  Westinghouse  interests,  but  at  the  time  of 
his  resignation  he  was  acting  as  manager  of  the  engine 
sales  department. 

Mr.  W.  J.  Middleton,  of  the  Simplex  Electrical  Company, 
Cambridge,  Mass.,  read  a  paper  entitled  "The  Manufacture 
of  Insulated  W^ires  and  Cables"  before  the  students  of  the 
course  in  industrial  electricity  at  Franklin  Union  on 
Wednesday  evening,  Feb.  21.  The  various  machines  and 
processes  by  which  a  bare  copper  wire  was  converted  into 
a  multi-conductor  insulated  cable  were  described  and  illus- 
trated by  lantern  slides.  At  the  conclusion  of  the  lecture 
Mr.  Middleton  exhibited  samples  of  the  various  wires  and 
cables  previously  described. 

Mr.  Matthew  C.  Brush,  assistant  to  the  vice-president  of 
the  Boston  Elevated  Railway  Company,  has  been  appointed 
second  vice-president,  dating  from  March  i.  Mr.  Brush  is 
one  of  the  best  known  -public-utility  officials  in  the  East, 
and  although  a  man  in  his  early  thirties,  has  attained  prac- 
tically a  national  reputation  as  an  electric-railway  executive. 
He  was  at  one  time  vice-president  and  general  manager  of 
the  Boston  Suburban  Electric  Companies,  which  controlled 
among  other  properties  the  central-station  system  of  the 
Waltham  Gas  Light  Company,  now  a  part  of  the  Boston 
Edison  system.  A  large  share  of  his  time  in  recent  years 
has  been  devoted  to  the  improvement  of  public  relations  and 
operating  efficiency. 

Mr.  Frank  D.  Beardslee,  manager  of  the  commercial  en- 
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gineering  department  of  the  Union  Electric  Light  &  Power 
Company,  of  St.  Louis,  has  been  promoted  to  l)c  sales  mana- 
ger of  tlie  company,  the  change  to  take  efTect  Marcli  15. 
The  commercial-engineering  and  sales-management  depart- 
ments have  been  consolidated,  Mr.  L.  F.  Philo,  the  present 
sales  manager,  having  resigned.  Mr.  Heardslee  has  been 
connected  with  the  company  or  its  predecessors  since  1889, 
starting  in  as  a  boy.  He  has  made  a  reputation  for  himself 
for  his  originality  and  resourcefulness  in  expanding  sales 
of  electrical  energy,  also  for  his  courtesy  in  dealing  with 
customers  and  others  and  a  constant  readiness  to  co-oper- 
ate with  all  other  forms  of  electrical  enterprise.  He  is  a 
member  of  the  Commercial  Section  of  the  National  Elec- 
tric Light  Association,  the  Engineers'  Club  of  St.  Louis,  the 
Sons  of  Jove  and  the  St.  Louis  League  of  l'"lectrical  Inter- 
ests, of  which  he  served   as  secretary  in    igii. 

Mr.  B.  J.  Denman  has  been  appointed  chief  engineer  of 
power  plants  for  the  Edison  Illuminating  Company  of 
Detroit,  where  he  is  in  charge  of  the  85,000-kw  Del  Ray 
stations,  whose  large  boilers  and  other  unusual  engineering 
features  have  attracted  much  attention  recently.  His 
duties  also  include  supervision  of  the  company's  downtown 
steam  plants  and  step-up  substation.  Although  youthful 
for  the  responsibilities  which  he  bears,  Mr.  Denman  entered 
the  electrical  field  in  1892,  serving  as  oiler,  car-shop  helper 
and  conductor  with  the  old  Toledo  railway  company.  From 
1895  to  1899  he  acted  as  electrician  for  the  Toledo  & 
Maumee  Valley  Traction  Company  and  the  next  year  joined 
the  instructional  staff  of  Toledo  University.  In  1900  and 
1901  he  engaged  in  consulting  engineering  work  with  Mr. 
W.  G.  Clark,  and  from  1902  to  1905  acted  as  electrical  en- 
gineer for  the  Toledo,  Bowling  Green  &  Southern  Traction 
Company,  in  charge  of  power  houses,  shops,  rolling  stock 
and  overhead  lines.  In  1905  Mr.  Denman  joined  the 
Detroit  Edison  organization,  with  which  he  has  since  been 
connected  in  a  variety  of  capacities.  In  addition  to  com- 
mercial-engineering work,  he  was  called  upon  to  do  prac- 
tically all  of  the  appraisal  work  for  the  Detroit  companies, 
besides  being  detailed  on  special  engineering  and  the  super- 
vision of  power-house  construction.  In  his  position  as 
chief  engineer,  Mr.  Denman  now  has  charge  of  all  con- 
struction work  going  on  at  the  plants,  which  was  previously 
performed  by  a  separate  stafT.  Mr.  Denman  is  a  graduate 
of  the  University  of  Michigan,  where  he  has  since  served 
as  assistant  professor  of  mechanical  engineering  and  non- 
resident electrical  engineering  lecturer  on  power  plants  and 
substations  and  on  railway  engineering.  Mr.  Denman  is  a 
member  of  the  Detroit  Engineering  Society  and  is  an  as- 
sociate of  the  American   Institute  of  Electrical   Engineers. 


Obituary. 


Mr.  Samuel  Morris  Dodd,  whose  death  on  Feb.  12  was 
announced  in  the  Elect  ical  World  of  last  week,  had  much 
to  do  with  the  electrical  upbuilding  of  St.  Louis  in  the 
fields  of  both  operating  and  manufacturing.  For  many 
years  prior  to  Jan.  i,  1912,  he  was  president  of  the  Wagner 
Electric  Manufacturing  Company,  and  before  that  he  was 
president  of  the  Missouri  Electric  Light  &  Power  Com- 
pany, later  reorganized  as  the  Missouri  Edison  Company, 
which  was  absorbed  by  the  present  Union  Electric  Light  & 
Power  Company.  He  was  a  conspicuous  figure  in  the  busi- 
ness world  of  St.  Louis,  a  man  of  wealth,  a  patron  of  the 
arts  and  a  generous  benefactor  of  numerous  charitable  or- 
ganizations. His  death,  which  occurred  at  the  ripe  age  of 
seventy-nine  years,  was  due  to  heart  disease  and  was  not 
unexpected.  Mr.  Dodd  was  born  on  June  3,  1832,  in  the 
old  township  of  Orange,  N.  J.  At  the  age  of  fifteen  he 
determined  to  go  to  work  for  himself,  and  he  learned  the 
trade  of  hatter,  working  in  Orange,  N.  J.,  and  in  New  York 
City.  In  1851  the  young  man  moved  to  St.  Louis,  and  went 
to  work  for  Nourse,  Crane  &  Company,  who  conducted  a 
hat,  cap  and  fur  business.  It  is  said  that  young  Samuel 
started  the  first  set  of  books  in  St.  Louis  conducted  in 
modern  fashion.  He  early  displayed  unusual  business  abil- 
ity and  soon  came  to  be  considered  one  of  the  best  fur 
experts  in  the  Mississippi  Valley,  judging  at  sight  the  value 
of   furs   brought   in   by   the    Indians.     He    made   long  jour- 


neys over  the  country,  buying  furs  and  pelts.     For  a  num- 
ber of  years  after  first  coming  to  St.  Louis,  the  young  mer- 
chant   slept    on    the    counters   at   the    store    when    in    town, 
opened  the  modest  establishment  in  the  morning  and  cooked 
his  own  breakfast.     After  a  few  years  Mr.  Dodd  secured  an 
interest   in   the   business,   and   eventually  the   concern   came 
to    be   known    by   successive   changes   and   enlargements   as 
the    Dodd- Brown    Company.      This    company    was    incorpo- 
rated about  1865  and  continued  doing  business  up  to  about 
1886.     It    was    one    of   the    leading    business    houses    of    St. 
Louis.     At  the  age  of  fifty  Mr.  Dodd  found  himself  in  pos- 
session  of  a   large   fortune,   and   he   cultivated   more   exten- 
sively  his   taste   for   art.      In    1886  general   crop   failures   in- 
volved the  Dodd-Brown  company  and  the  brunt  of  the  diffi- 
culty was  borne  by  Mr.  Dodd,  who  sacrificed  his  entire  pri- 
vate  fortune.     At   this   time   Mr.    Dodd   disposed   of   all   his 
works  of  art.     Some  of  his  pictures  brought  what  were  con- 
sidered at  that  time  fabulous  prices,  and  are  now  prized  fea- 
tures of  well-known  collections  in    London  and  elsewhere. 
In   the  year   1886,  at   the  age  of  fifty-four,   Mr.   Dodd,  after 
taking  a  trip  abroad  to  recuperate,  returned  to  St.  Louis  to 
lay  the  foundations  for  a  second  fortune.     When  the  West- 
inghouse    Electric    &    Manufacturing    Company    started    to 
build    alternating-current    apparatus   under    foreign   patents, 
it  was  necessary  to  find  some  suitable  place  to  try  the  alter- 
nating-current  form    of   distribution    out   on    a   commercial 
scale.     Mr.    Dodd,    who    had    been    associated    closely    with 
Mr.    George   Westinghouse,   consented   to   organize   a   com- 
pany  in   St.    Louis   to   build   an   alternating-current   central- 
station  plant  on  a  large  scale.     This  company,  organized  in 
1888,  was  known  as  the  Missouri   Electric   Light  &  Power 
Company  at  first,  and  later  as  the   Missouri   Edison   Com- 
pany.    Mr.    Dodd    was    its    president    from    the    first.     This 
company  built  what  was  at  that  time  the  largest  alternat- 
ing-current central-station  plant   in   the   United   States  and 
perhaps    in    the    world.     The    station    was    at    Locust    and 
Twentieth   Streets  and  generated  electrical   energy  at    1000 
volts,   133  cycles,  stepping  down  to  50  volts  and  52  volts  in 
the   secondaries.     A   number   of   operating   companies    con- 
solidated with  this   central-station   property,  which  was  re- 
organized in  1897  as  the  Missouri  Edison  Electric  Light  & 
Power    Company.     Mr.    Dodd    remained   as   president   until 
1903,  when  the  present  Union  Electric  Light  &  Power  Com- 
pany was  formed.     In   the   earlier   days   transformer   break- 
downs   were    frequent.     In    order    to    avoid    the    trouble    of 
returning     transformers     to    the     Westinghouse    works     in 
Pittsburgh   for  repairs,   a   small   repair   shop   was   organized 
by  the    Missouri    Edison    Company,   which   was   later   taken 
over   by   Messrs.    H.   A.    Wagner   and    Ferd    Schwedtmann, 
who  had  been  employees  of  the  company.     The  work  done 
was  of  such  excellent  nature  that  business  began  to  come  in 
from  other  customers,  and  in  1891  it  was  apparent  that  ad- 
ditional capital  was  desirable,  so  the  Wagner  Electric  Man- 
ufacturing Company  was  incorporated  in  that  year.      From 
this   small   beginning  has  grown   the  extensive   manufactur- 
ing enterprise  of  the  Wagner  company  of  to-day.     The  capi- 
tal was  largely  subscribed  by  Mr.  Dodd  and  his  friends,  and 
he  was  the  president  of  the  Wagner  company  from  its  in- 
corporation until  he  retired  on   the  first  of  the  year,  being 
succeeded  by  Mr.  W.  A.  Layman,  for  many  years  the  vice- 
president   and    general    manager   of   the    company.     In    the 
present  sketch  it  is  not  practicable  to  enumerate  all  of  Mr. 
Dodd's  business  activities.     It  may  be  mentioned,  however, 
that   he    organized    the   American    Central    Insurance    Com- 
pany, of  which  he  was  treasurer  and  director  for  a  number 
of  years.     He  was  also  a  director  in  the  National   Bank  of 
Commerce,  the  largest  financial  institution  in  Missouri,  for 
many  years.     He  was  a  member  of  the  St.  Louis.  Noonday, 
Country,  Cuivre  and  Adirondack  Clubs  and  honorary  vice- 
president  of  the  Missouri  Society  of  the  Sons  of  the  .\mcr- 
ican   Revolution.     He  had  a  fine   country  place  in   the  Adi- 
rondacks  and  he  took  great  pleasure  in  spending  his  sum- 
mer holidays  there.     He  was  fond  of  outdoor  life  and   in- 
sisted upon  having  a  houseful  of  young  people  around  him. 
Mr.  Dodd  was  one  of  the  organizers  and  supporters  of  the 
Young  Women's  Christian  .Association  in  St.  Louis;  and  in 
-addition  to  other  donations  he  gave  it  the  use  of  his  former 
residence  on   Garrison  and   Lucas  Avenues  rent  free.     The 
St.  Louis  League  of  Electrical  Interests  and  a  large  num- 
ber of  other  organizations  adopted  appropriate  resolutions 
on  the  death  of  Mr.  Dodd. 
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Till  iKSr.N  ,  .M..\. — .\n  arc  sIrccl-liRlttiiiK  syitlciii  is  liriiig  inntalled  in 
the  business  scilidii  of  tlic  town,  which  will  proliatilv  hr  cxiciulcd  to 
ull   seiliiins. 

I  .\11H)|)1\N.  .\KK. —  riif  liiiiil  fU-ctiii  liKht  and  water  plants  have  hecn 
piiu'hased  hy  Hicwev  &  (ioro,  Memphis,  Teiin.  Iniproveincnls  will  be 
made  to  the  plant,  including  the  installation  of  a  new  hoilcr  and  other 
machinery,   rewiring   the  entire  city,   etc. 

OSt'KOlA.  AKK.— Proposals  will  he  received  hy  C.  I..  Moore,  Jr., 
Osceola,  .Ark.,  until  March  IS,  for  the  construction  of  a  power  plant  and 
installation  of  machinery,  dynamo  and  other  cfiuipment,  etc.  Plans  and 
specifications  arc  on  lilc  at  tlie  ofticc  of  C.  ]..  Moore,  Jr.,  Citizens'  Hank 
of  Osceola.  Complete  copies  of  same  may  be  obtained  from  W.  N. 
Gladson,   engineer,    Fayctteville,    Ark.,    upon    payment    of   $2. 

ALAMED.\,  CAI.. — The  Council  has  adopted  a  resolution  to  erect 
electroliers  in  district  No.  5,  which  includes  all  the  territory  bounded  by 
Lincoln  Avenue,  Chestnut  Street,  Clement  Avenue  and  Park  Street. 

C011.\SSKT,  CAL. — The  Cohasset  Tel.  Co.  is  planning  to  make  exten- 
sive improvements  to  its  plant  and  system  between  Cohasset  and  Chico. 

GLEN  DALE,  CAL. — Bonds  to  the  amount  of  $40,000  have  been  voted 
for    improvements    to    the    municipal    electric-light    plant. 

LOS  .\NGELES,  CAL. — Plans  are  being  prepared  by  the  city  engi- 
neer for  the  installation  of  electroliers  on  Seventh  Street,  between 
Hoover  Street  and  the  Los  Angeles  River,  a  distance  of  3.8  miles.  About 
3/1    electroliers  will  be   required. 

N.APA,  CAL. — The  Great  Western  Pwr.  Co.,  San  Francisco,  has  applied 
to  the  City  Council  for  a  franchise  to  supply  electricity  for  lamps  and 
motors  in  Napa. 

RED  BLUFF,  C.\L. — The  City  Council  is  considering  the  question  of 
calling  an  election  to  vote  on  the  proposition  of  issuing  bonds  for  the 
installation  of  a  municipal  electric-light  plant.  The  Board  of  Trustees  has 
instructed  City  Engineer  Luning  to  make  investigations  and  submit  a  re- 
port as  to  the  cost  of  installing  a  municipal  electric-light  plant  and  water- 
works system. 

REDDING,  CM.. — The  Northern  California  Pwr.  Co.  has  decided  to 
abolisli  all  flat  rates  throughout  the  Sacramento  and  will  install  meters 
throughcuil  the  territory.  The  cost  of  installing  meters  is  estimated  at 
$/".S,000. 

RICHMOND,  CAL.^.\rrangements  are  being  made  by  the  East  Shore 
S:  Suburban  Ry.  Co.  to  install  a  1500-k\v  generator  to  provide  for  the  ex- 
tension of  the  Richmond  service  and  double-tracking  its  system.  The 
cost  of  the  power  equipment  is  estimated  at  $40,000,  which  has  already 
been   purchased. 

SACRAMENTO,  CAL.— The  Pacific  Gas  &  El.  Co.  is  planning  to  build 
a  new  hydroelectric  power  plant  on  the  Sacramento  River,  near  Sacra- 
mento,  at  a   cost   of   about   $744,000. 

SAN  LEANDRO,  CAL.— The  Board  of  Trustees  has  decided  that  all 
overhead   wires  must  be  placed  underground  within  ninety  days. 

SAN  RAFAEL,  CAL. — The  Western  Pwr.  Co.  has  applied  to  the 
Board  of  Supervisors  of  Marin  County  for  a  blanket  franchise  to  erect 
transmission  lines   along  the   highways   in   the   county. 

SANTA  MARIA,  CAL. — The  Southern  Pacific  Co.  contemplates  the 
purchase  of  the  Santa  Maria  Valley  spur  line.  It  is  proposed  to  extend 
the  railway  through  the   Santa  Barbara  forest  reserve  to  Bakersfield,  Cal. 

SIERRA  MADRE,  CAL. — ^The  Southern  California  Edison  Co.  has 
purchased  a  site  on  Bonita  Avenue  on  which  it  proposes  to  erect  a  sub- 
station. The  company  is  installing  a  new  tungsten  street-lighting  system 
here. 

TULARE,  CAL. — The  franchise  applied  for  by  the  Tulare  County 
Pwr.  Co.   was  sold  by  the  Board  of  Trustees  to  C   W.  Rodgers  for  $850. 

TULARE,  CAL. — Bids  will  be  received  by  E.  Oakford,  clerk  of  the 
Board  of  Trustees,  for  the  sale  of  a  30-year  franchise  to  erect  trans- 
mission  lines   for  the  distribution  of  electricity   in   Tulare. 

VAN  NUYS,  CAL. — Preparations  are  being  made  by  the  Edison  El. 
Co.  for  the  erection  of  an  electric  transmission  line  to  supply  electricity 
for  lamps  and  motors  in  Van  Nuys. 

WATSONVILLE,  CAL.— The  Coast  Counties  I.t.  &  Pwr.  Co.  con- 
templates  extending   its  transmission   lines   to    Corralitos. 

GOLDFIELD,  COL.— The  Golden  Cycle  Mill,  Goldfield,  is  planning  to 
discard  its  steam  plant  and  utilize  electricity  to  operate  its  plant.  Energy 
will  be  secured  from  the  Arkansas  Valley  Ry.,  Lt.  &  Pwr.  Co.,  which  will 
be  supplied  to  the  substation  at  22,000  volts  and  stepped  down  to  2200 
volts.  The  substation  will  be  built  of  brick  and  equipped  with  induction 
motors,  conduit  wired.  The  equipment  for  mills  will  include  mill  hoists, 
rolls   and  lamps. 

NEW  HAVEN,  CONN.— The  United  Illg.  Co.  is  contemplating  ex- 
tending its  service  to  Woodmont  and  to  Woodbridge,  as  well  as  to 
Morris  Cove  and  the  lighthouse,  to  supply  electricity  for  incandescent 
lamps. 

NEW  HAVEN,  CONN. — The  Connecticut  Ry.  &  Ltg.  Co.  has  accepted 
the  charter  amendments  granted  to  the  corporation  by  the  last  General 
Assembly,  which  give  the  company  the  right  to  make  extensions  to  its 
electric    railways    in    Milford    and    Orange    and    also    in    Waterbury.      The 


(xtciiMoii  autliori/ed  for  the  town  of  Milford  and  OrauKc  in  for  an 
electric  railway  bcRinning  at  Cherry  and  North  Strcctii  in  Milford  and 
running  northward  to  the  Derby  Turnpike,  connrcting  near  Wcpawaug 
River  with  the  tracks  of  the  New  Haven  and  Derby  electric  line.  Thi» 
line  will  be  built  by  the  Connecticut  Co.,  lesHce  of  the  properly  of  the 
Connecticut   Ry.  &   Ltg.   Co. 

\VILMIN(;T0N,  del.— Bids  wil  be  received  at  the  U.  S.  KnKinccr'i 
ofTice,  Wilmington,  Del.,  until  March  18  for  furnishing  propelling  ma- 
chinery and  electric  installation  for  repair  of  U.  S.  inspection  boat 
(iaiinct.      For   further   information    address   Major   R.    R.    Raymond. 

WASHINGTON,  D.  C. — An  American  consul  in  a  Latin- American 
country  states  that  an  electric-light  company  in  his  district  has  decided 
to  double  the  output  of  its  plant  and  is  asking  bids  on  one  200-hp  engine 
and  one  dynamo.  For  further  information  address  Bureau  of  Manufac- 
tures,  No.  8202,   Department  of  Commerce  and   Labor,   Washington,    l>.  C. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the 
chief  signal  officer.  War  Department,  Washington,  I).  C,  until  March  S 
for  furnishing  large  and  miscellaneous  lots  of  electrical  machinery,  in- 
cluding two  10-kw  wireless  telegraph  stations  and  equipment,  brass 
bearings,  fuel  pump,  electric  igniter,  etc.  Captain  R.  J.  Burt  is  dis- 
bursing officer. 

VX'.ASIIINGTON,  D.  C. — An  American  consul  reports  that  a  contract 
was  recently  awarded  to  a  company  in  his  district  for  city  lighting. 
This  company  may  erect  a  steam  plant  to  generate  electricity  and  bids 
will  be  asked  for  machinery  which  will  involve  an  expenditure  of  from 
$100,000  to  $200,000.  For  further  information  address  No.  8209,  Bureau 
of  Manufactures,  Department  of  Commerce  and  Labor,  Washington,  D.  C. 

I'ORT  MYERS,  FLA.— The  Seminole  I'wr.  &  Ice  Co.  contemplates  the 
installation  of  an  additional  600-hp  direct-connected  electric-generating 
unit  and  a  complete  condensing  system  during  the  next  year.  R.  B. 
Reynolds  is  superintendent. 

MOUNT  DORA,  FLA.— The  Eustis  Lt.,  Water  &  Pwr.  Co.,  Eustis, 
lias  been  granted  a  franchise  by  the  Town  Council  to  supply  electricity 
here.      It   is   proposed  to  connect  with  the   Eustis-Tavares  line  at  Tavarcs. 

ST.  PETERSBURG,  FLA.— The  Board  of  Trade  is  interested  in  a 
project  to  establish  an  ornamental  lighting  system  in  the  business  dis- 
trict. It  is  proposed  to  erect  42  ornamental  lamp  standards,  each 
c-irrying  five  lamps,  at  a  cost  of  about  $2,100. 

ATL.ANTA,  GA. — ^The  Georgia  Pwr.  Co.  contemplates  the  construc- 
tion of  a  network  of  interur1)an  electric  railways  connecting  Macon„  At- 
lanta, Augusta,  Columbus  and  otlier  Georgia  cities.  Work  will  soon  begin 
on  surveys  for  the  proposed  electric  railway  and  transmission  line  between 
Atlanta  and  Macon.  William  F.  Parkhurst  is  representative  of  the  com- 
pany. 

WIIIGlIy\M,  G.A. — The  proposition  to  issue  $12,000  in  bonds  for 
construction  of  an  electric-light  plant,  water-works  system,  etc.,  will  soon 
be  submitted  to  a  vote. 

TWIN  FALLS,  IDAHO.- The  Great  Falls  &  Twin  Falls  Wtr.  Pwr.  Co. 
contemplates  increasing  the  output  of  its  power  plant  at  Shoshone  Falls. 

ALTON,  ILL.— The  McKinley  Traction  system  has  been  granted  a 
49-year  franchise  to  erect  and  maintain  an  electric-lighting  system  in 
Benbow  City. 

ARENZVILLE,  ILL.— John  G.  Pratt,  city  engineer,  of  Virginia,  111., 
is  negotiating  with  the  Village  Board  for  the  installation  of  an  electric- 
light  plant  here. 

BLOOMINGTON,  ILL. — The  installation  of  a  lighting  and  heating  plant 
at  Miller  Park  is  said  to  be  under  consideration  by  the  city. 

CHAMPAIGN,  ILL. — J.  R.  Cravath,  of  Chicago,  has  been  employed 
by  the  City  Council  as  consulting  engineer  to  prepare  plans  and  specifi- 
cations for  a  street-lighting  system  with  ornamental  poles  to  cover  the 
entire  city.  Electricity  is  to  be  purchased  from  the  electric  light  company 
at   2   cents   per   kw-hr. 

CIIANDLERVILLE,  ILL.— The  Ray  E.  Pickerel  Lumber  Co., 
Chandlerville,  is  reported  to  be  in  the  market  for  a  generator  with 
sufficient   output  to   supply   75   lamps. 

COLCHESTER,  ILL. — The  Colchester  EI.  It.  Co.  has  secured  a  15-year 
franchise  in  Blandinsville,  and  is  trying  to  secire  control  of  the  Bushnell 
plant,  so  as  to  form  a  circuit  to  furnish  electricity  in  Blandinsville,  Sciota, 
Good  Hope,  Bushnell  and  on  through  Macomb.  The  central  station  will 
be  located  in  Colchester.  The  equipment  of  the  new  plant  will  include 
two  engines  and  two  boilers. 

FAIRVIEW,  ILL. — The  City  Council  has  granted  the  Farmington 
Lt.  &  Pwr.  Co.  a  franchise  to  extend  its  transmission  lines  to  this  city. 
Electricity  to  operate  the  system  will  be  supplied  from  the  Farmington 
plant. 

JACKSONVILLE,  ILL.-i-Mayor  Davis  will  soon  ask  the  City  Council 
to  provide  for  a  bond  issue  of  $55,000  for  improvements  to  the  municipal] 
electric-light  plant. 

LA  SALLE,  ILL. — The  question  of  installing  ornamental  tungsten^ 
cluster  lamps  in  the  business  section  of  the  city  is  under  consideration. 

OAKWOOD,  ILL. — Plans  are  being  considered  to  form  a  company! 
here  for  the  purpose  of  installing  an  electric-light  system.  Electricity  forj 
operating   the   system   will   be   secured   from   the   Illinois   Traction    system. 

OTTAWA,  ILL.— The  Chicago,  Ottawa  &  Peoria  Ry.  Co.  has  decided! 
to  erect  an  auxiliary  steam-power  plant  in  Ottawa.  The  plant  will  havej 
an    output    of    1500   kw   and   will   cost   about    $60,000.      The    erection    of  a| 
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new  service  wire  from  the  hydroelectric  power  plant  at  Marseilles  to 
Ottawa  will  be  undertaken,  and  arrangements  are  being  made  to  equip  all 
the  sand  plants  west  of  Ottawa   for  electrical   operation. 

PAXTON,  II. I..— The  City  Council  has  granted  the  Paxlon  El.  Co. 
a  new  franchise  for  a  period  of  30  years,  which  practically  assures  the 
construction  of  a  new  plant  in  Paxton.  Under  the  terms  of  the  fran- 
chise the  company  is  to  supply  electricity  for  lighting  Pells  Park,  the 
city  buildings  and  the  proposed  hospital  for  this  city  free  of  charge. 
Considerable   reduction   is  also   made   in   the   price  of  street   lamps. 

RUSHVII.LE,  ILL.— The  Rushville  LI.  Lt.  Co.  is  contemplating  utiliz- 
ing  its  e.xhaust  steam   for  a  central   heating  system. 

VILLA  GROVE,  ILL.— The  electric-light  plant  of  the  Villa  Grove  El. 
Co.  was  destroyed  by  fire  on  Feb.  11,  causing  a  loss  of  about  $20,000.  It 
is  understood  that  the   plant   will   be   rebuilt. 

CULVER,  IND. — Application  has  been  made  to  the  Council  by  Harry 
Saine  for  a  franchise  to  erect  a  transmission  line  between  Plymouth  and 
Culver  for  the  purpose   of  supplying  electricity  here. 

FORT  BRANCH,  IND.— The  City  Council  has  granted  J.  II.  Cole, 
South  Rend,  Ind.,  a  franchise  to  construct  and  operate  a  combined  water 
and  light  plant. 

LAl'.-WETTE,  IND. — The  Indiana  Gas  Transportation  Co.,  recently 
ircorporated,  proposes  to  construct  and  operate  electric,  artificial  and 
natural  gas,  steam  and  hot-water-heating  plants  in  Lafayette,  Logansport, 
Peru,  W'aliafh,  Bluffton.  Fort  Wayne,  Decatur,  Lebanon,  Thorntown, 
Frankfort  and  other  towns  and  cities.  The  company  is  capitalized  at 
$150,000.  A.  E.  .Scheithe,  B.  P.  Shearon  and  L.  E.  Watson  are  incor- 
porators. 

LAUREL,  IND. — The  Town  Council  has  granted  a  francliise  to  11.  C. 
Jones  to  install   and  operate  an  electric-light   plant  here. 

LEBANON,  IND. — The  capital  stock  of  the  Citizens'  El.  Lt.  &  Pvvr.  Co. 
has  been  increased  by  $100,000.  The  company  proposes  to  install  and 
operate  an  artificial  ice  plant,  a  gas  plant  and  a  central  heating  plant  and 
other  public  utilities  in  addition  to  its  electric  plant  in  the  city  of 
Lebanon.     T.  C.  McReynolds  is  president. 

NEWPORT,  INI). — The  Town  Council  has  granted  a  franchise  for  the 
in.'-tallation  of  an  electric-light  system  and  has  entered  into  a  contract  for 
street  lighting  for  a  period  of  10  years,  under  the  terms  of  which  35 
tungsten  street  lamps  of  200  cp  will  be  furnished  at  the  rate  of  $42  eacli 
per  year.  Electricity  for  operating  the  system  will  be  transmitted  from 
the  Cayuga  plant. 

ROCKPORT,  IND.— The  directors  of  the  Park  County  Tel.  Co.  have 
voted  to  expend  $25,000  during  the  present  year  for  extensions  and 
improvements  to  its  sys'^ni. 

BOONE,  lA. — The  Boone  El.  Lt.  Co.  is  contemplating  extending  its 
transmission  lines  to  several  neigliboring  towns.  The  company  has  ap- 
plied for  a  franchise  in  Opden  and  is  negotiating  with  the  town  officials 
of  Ames,  and  with  the  Madrid  EI.  Lt.  &  Pwr.  Co.,  Madrid,  to  supply 
electricity  in  those  towns. 

BURLINGTON.  L'\. — The  City  Council  is  considering  the  installation' 
of   electroliers. 

CORVDON,  I.\. — Tlie  City  Council  is  reported  to  have  decided  to  ask 
for  bids  for  building  an  addition  to  the  power  house  of  the  municipal 
electric-power-plant. 

FONTANELLE,  I.\. — .X  committee  has  been  appointed  to  make  in- 
vestigations and  secure  estimates  of  the  cost  of  the  installation  of  an 
electric-light   plant. 

LAURENS,  lA. — At  an  election  to  be  held  March  25  ilie  proposition 
to   construct   an   electric-light   plant   here   will   be   submitted   to   a   vote. 

MAQUOKETA,  J.\. — The  local  electric-light  plant  has  been  purchased 
by  A.  E.  Anderson,  Chicago,  III.,  president  of  the  Anamosa-Oxford  Junc- 
tion Lt.  &  Pwr.  Co. 

NEW  HAMPTON,  I.\. — The  Council  is  considering  tlic  installation 
of  electroliers  on  several  streets  in  the  spring. 

O.SKL.AND,  lA. — The  citizens  have  voted  in  fa\or  of  the  proposition  to 
grant  a  franchise  to  Tubbs  &  Hammer  to  install  a  system  to  supply  elec- 
tricity for  lamps  and  motors  here. 

ROCKWELL  CITY,  lA.— The  property  of  the  Rockwell  City  El.  Lt. 
&  Pwr.  Co.  has  been  purchased  by  J.  W.  Hurst,  of  Frederick,  S.  D., 
who  will   take   possession   at   once. 

UTE,  I.\. — A  petition  has  been  presented  to  tlie  City  Council  asking 
for  the  installation  of  electroliers. 

.\TCHISON,  KAN. — The  City  Council  has  adopted  a  resolution  to  sub- 
mit a  bond  issue  of  $125,000,  for  a  municipal  electric-light  plant,  to  a 
vote  at   the  regular  spring  election  in  .'\pril. 

SCOTT  CITY,  KAN. — Preparations  are  being  made  by  J.  W.  Lough 
&  Co.,  Scott  City,  for  the  installation  of  an  electric  power  plant,  to  cost 
about  $100,000.  The  proposed  plant  will  supply  electricity  here  and 
throughout   .Scott  County  to  operate  irrigation  pumps. 

TOPEKA,  KAN. — The  annual  report  of  the  municipal  electric-light 
plant  submitted  by  G.  G.  O'Neill,  superintendent,  recommends  the  in- 
stallation  of  a   new   generating  unit   at   the   plant. 

CAMPBELLSVILLE,  KY. — Surveys  have  been  completed  by  James 
Davis  and  R.  L.  Russell  for  the  proposed  power  plant  on  Robinson  Creek, 
near  Campbellsville.  Negotiations  are  now  under  way  for  right-of-way 
for  a  transmission   line   from   the   Robinson   Creek   plant   to  Campbellsville. 


(  ENTKAL  CITY,  KY.— The  Kentucky  Midland  Coal  Co.  has  decided 
to  equip  its  extensive  coal  mines  located  near  Central  City  for  electrical 
operation  throughout.  Electric  haulage  and  mine-cutting  equipment  will 
be  installed. 

I'WLMOUTH,  KY. — Scaled  proposals  will  be  received  by  N.  C.  Ridge- 
way,  Mayor,  until  .March  11  for  the  installation  of  a  35-lcva  or  50-kva 
generating  unit,  consisting  of  an  engine  and  generator,  switchboard, 
boilers,  series  street  lamps,  etc.,  in  accordance  with  plant  and  speci- 
fications  prepared   by   .\nderson   &    Frankel,   engineers,    Lexington,    Ky. 

HENDERSON,  KY.— The  electric-light  committee  of  the  Council  has 
recommended  an  api)roi)riation  of  $25,000  for  enlarging  the  power  plant 
and  for  improvements  to  the  street-lighting  system.  It  is  proposed  to 
install  a  900-hp  Westinghouse  turbine,  a  duplicate  of  the  present  generator, 
to  serve  as  an  auxiliary  to  the  present  equipment,  and  to  install  a  com- 
plete system  of  magnetite  street  lamps. 

LEXINGTON,  KY. — It  is  reported  that  a  syndicate  of  Eastern  capi- 
talists have  practically  completed  arrangements  for  the  construction  ol  a 
large  dam  across  Dix  River,  25  miles  south  of  Lexington,  and  the  erec- 
tion of  a  large  power  plant  to  supply  electricity  for  lamps  and  motors 
in  the  central  Kentucky  towns  and  cities,  including  Lexington,  Rich- 
mond, Danville,  Nicliolasville,  I  ai^caster  and  Ilarrodsburg.  The  cost  ot 
the  project  is  estimated  at  about  $1,500,000.  L.  B.  Herrington,  of  Rich- 
mond, is  representative  of  the  syndicate. 

LOLTISVILLE,  KY. — The  Louisville  Ltg.  Co.  will  soon  begin  work  on 
the  extension    of   its  electric   service  to   Buechel,    Ky. 

OWENSBORO,  KY. — .\rrangements  have  been  completed  by  J.  W. 
Richardson,  president  of  the  Business  Men's  Association,  for  establishing 
and  maintaining  an  ornamental  street-lighting  system  in  the  business  dis- 
trict. Mr.  Richardson  is  now  soliciting  prices  of  lamp  standards  and 
wiring  for  the  project.  The  merchants  will  pay  for  the  installation  of 
the   system. 

TOMPKINSVII.LE,  KY.— Plans  are  being  considered  to  install  an 
electric-lijiht  plant  here.  It  is  proposed  to  form  a  stock  company  to 
operate  same.  There  is  sufficient  water-power  within  the  town  to  operate 
the   proposed  plant   the   year  around. 

AUGUSTA,  MAINE.— The  capital  stock  of  the  Cumberland  County 
Pur.  &  Lt.  Co.  is  reported  to  have  been  increased  from  $1,000,000  to 
$5,000,000.  A.  B.  Leach  &  Co.,  New  York.  N.  Y.,  and  Clark  interests  of 
Philadelphia,  Pa.,  which  recently  acquired  control  of  the  electric-light. 
power  and  railway  systems  in  Portland  and  vicinity,  are  interested  in  the 
Cumberland   company. 

BALTIMORE,  MI). — The  contract  for  laying  cables  f rom  ■  the  pii>e- 
line  power  house  to  connect  the  city  hall  and  other  municipal  build'ngs 
lias  been  awarded  to  the  Lord   1-21.   Co.,  New  Y'ork,  N.  Y.,  for  $10,440. 

MYERSVILLE,  MD.— The  city  of  Myersville  will  petition  the  Slate 
Legislature  for  authority  to  issue  $8,000  in  bonds  for  the  construction  of 
an  electric-light   plant  and   water-works  system. 

WILLIAMSPORT,  MD.— The  Council  has  adopted  a  resolution  recom- 
mending the  Burgess  and  Commis-sioners  to  secure  authority  from  the 
Legislature  to  issue  bonds,  not  to  exceed  $40,000,  for  the  installation  of 
an  electric-light  plant  and  water-works  system. 

BOSTON,  MASS.— The  stockholders  of  the  Massachusetts  Ltg.  Cos. 
have  authorized  the  trustees  to  issue  $785,200  in  capital  stock,  $431,600  of 
the  proceeds  to  be  used  to  take  up  notes  of  underlying  companies,  $300,- 
000  for  extensions  to  property  and  plant  during  the  next  20  months, 
and  the  balance  of  $53,600  for  general  purposes  of  the  trust. 

HOLYOKE,  M-'XSS. — The  Board  of  Aldermen  has  auchorized  the  city 
treasurer  to  negotiate  a  loan  for  $140,000,  the  proceeds  to  be  used  for 
extending   and  enlarging  the  municipal   gas  and   electric  systems. 

NORTH  BROOKFIELD,  MASS.— Frark  E.  Winchell  is  interested  in 
a  project  to  install  an  electric-light  plant  to  supply  electricity  to  light 
Brookheld,   East  Brookfield,  North  Brookfield  and  West  Brookfield. 

CEDAR  SPRINGS,  MICH.— At  an  election  held  recently  the  proposi- 
tion to  grant  a  franchise  to  the  Grand  Rapids-Muskegon  Pwr.  Co.  to 
supply  electricity   for  lamps  and  motors  here  was  carried. 

GLADWIN,  MICH.— The  City  Council  has  granted  Charles  W.  Kucnl, 
Saginaw,  a  30-year  franchise  to  supply  electricity  for  lamps  and  motors 
here.  Mr.  Kuehl  proposes  to  erect  a  plant  on  the  Cedar  River  at  Chappel, 
3   miles  above   Gladwin. 

GR.\ND  RAPIDS,  MICH.— The  Grand  Rapids-Muskegon  Pwr.  Co.  has 
been  granted  franchises  at  Kent  City  and  Sparta.  Franchises  have  also 
been  granted  at  Casnovia,  Grant  and  Bailey  to  be  voted  on  at  the  regular 
si)ring  elections.  The  company  proposes  to  erect  a  substation  at  or  near 
Kent   City  which   will   supply   these  towns  with  electricity. 

TRAVERSE  CITY,  .MICH.— The  City  Council  has  taken  an  option  on 
the  plant  of  the  Queen  City  El.  Lt.  &  Pwr.  Co.  at  $150,000.  Tlie  proposi- 
tion  to   purchase   the   plant    is   to   be    submitted   to   the   voters   on    .April    1. 

GILBERT,  MINN.— The  Northern  Minnesota  Pwr.  Co.,  recently  or- 
ganized, is  planning  to  install  an  electric  plant  to  supply  electricity  in 
.Aurora,  Biwabik.  .McKinley  and  Gilbert.  D.  A.  Reed,  of  Duluth.  is 
manager    and   consulting   engineer. 

PIERZ,  MINN. — The  village  of  Pierz  is  reported  to  be  contemplating 
the  installation  of  an  electric-light  plant.  The  Blakeslee  storage-battery 
system   is  being  considered. 

ST.  PETER.  MINN. — The  Council  is  considering  the  question  of  in- 
stalling a   new   slreet-lighting   system. 
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(;KKKN\  ll.I.l"..  MIS.S.— The  Delia  l:\.  I.t.  &  I'wi.  Co.  ia  pliiiining 
inipruvciiirnis  lo  ilK  plant,  incliiiliiiR  llir  iimtallntioii  nf  a  500  lew  turbo- 
grnerator,  lOOkw  direct-connected  exciter,  switchlioard,  three  75-kw 
transformers,   etc.     The   cost   of  the   work   ii   estimated   at   about   $25,000. 

HAiriKSUUlU;.  miss.— The  HatliesbnrK  True.  Co.  contemplates  ex- 
tensive improvements  to  its  power  house  and  also  building  several  ex- 
tensions to  its  railway  in  JIattiesburK  in  the  near  future. 

im.\NSON.  MO.— The  Ozark  Pwr.  &  Wtr.  Co.  has  bcRUn  work  on 
ii  large  water-power  development  on  the  While  River,  near  Hranson,  Mo. 
The  project  includes  a  dam  50  ft.  liiKli  and  650  ft.  long,  with  |)ower 
house  and  15,000-hp  equipment.  Transmission  lines  will  be  erected  to 
SprinKfirld  and  the  loplin  district.  The  enterprise  is  financed  by  Henry 
L.  Doherty  &  Co.,  bankers.  New  York,  N.  Y.  Consiruclion  and  cngi- 
necriiiK  work  are  in  charge  of  the  Amburscn  Hydraulic  Const.  Co., 
of   Iloston,   Mass. 

OUKICK,  MO. — Preparations  are  being  made  for  the  installation  of 
an  electric-light  plant  in  Orrick.  Mr.  l?arncs,  of  Bonner  Springs,  Kan., 
is  interested. 

ST.  lOSl'-ril,  MO. —  K.stimates  have  been  submitted  to  the  City  Council 
by  Robert  K.  McOonncll  and  G.  E.  Hines,  electrical  engineers,  of  Kansas 
City,  of  the  cost  of  enlarging  the  municipal  electric-light  plant  to  pro- 
vide for  supplying  electricity  for  commercial  purposes.  The  cost  of  the 
improvements  is   placed  at   $300,000. 

TOWN  SEND,  MONT.— Tlie  Butte  El.  &  Pwr.  Co..  Butte,  has  submitted 
a  proposition  to  the  town  of  Townsend  to  purchase  the  municipal  clcctric- 
light  plant  for  $4,000,  provided  the  town  enters  into  a  contract  with  the 
company  for  lighting  the  streets  and  public  buildings  for  a  period  of  15 
years.     M.   Hebgen,   Butte,  is  general  manager  of  the  company. 

CREIGHTON,  NEB.— The  property  of  the  Creighton  Gas  &  El.  Lt.  & 
Pwr.  Co.  has  been  purchased  by  Emory  Hunt. 

KEARNEY,  NEB. — At  an  election  held  Feb.  15  the  proposition  to 
issue  $40,000  in  bonds  for  a  municipal  electric-light  plant  to  supply 
electricity  for  street  lighting  was  carried.  The  plan  calls  for  the  in- 
stallation of  an  electric  plant  at  the  municipal  water-works  plant  and  an 
electrolier  system   in   the   downtown   section. 

M.ARQUETTE,  NEB. — An  election  will  soon  be  held  to  vote  on  the 
proposition  to  issue  $2,800  in  bonds  for  the  installation  of  an  electric- 
light  system. 

OMAHA,  NEB. — Kountze  Brothers,  of  New  York,  N.  Y.,  are  re- 
ported to  have  secured  the  water  rights  of  the  old  Fremont  Richards 
power  canal  project  and  to  be  negotiating  for  two  others,  located  on  the 
Platte  and  Loup  Rivers.  The  plan  contemplates  taking  water  from 
the  Platte  River  at  a  point  opposite  North  Bend.  A  hogback  forms  a 
natural  canal  embankment  which  would  carry  the  water  to  a  natural 
reservoir  located  opposite  Fairmont,  where  it  is  proposed  to  erect  a 
generating  plant.  The  project,  including  a  transmission  line  to  Omaha, 
will  involve  an  expenditure  of  about  $2,000,000.  It  is  also  stated  that 
Kountze  Brothers  are  negotiating  for  the  property  of  the  Hydro-Electric 
Pwr.  Co.,  which  contemplates  taking  the  water  from  the  Platte  River 
at  a  point  about  2  miles  north  of  the  south  line  of  Douglas  County, 
which  would  be  carried  by  a  canal  to  a  reservoir  near  South  Bend,  where 
a  generating  plant  is  to  be  erected.  A  feeder  canal  with  a  headgate  at 
Waterloo  is  also  contemplated  in  this  plan.  Negotiations  are  under  way 
for  water  rights  on  the  Loup  River  above  Columbus. 

STANTON,  NEB. — The  citizens  have  voted  to  enlarge  the  municipal 
electric-light  plant.  The  work  will  include  an  addition  to  the  power 
house,   the  installation  of  a  new  engine,  boiler,  steam   pump,  heater,  etc. 

RENO,  NEV. — The  Commissioners  of  Washoe  County  have  granted 
\V.  G.  Douglas,  who  proposes  to  irrigate  a  large  tract  of  land  between 
Reno  and  Carson  City  by  pumping  water  from  Washoe  Lake,  a  franchise 
to  erect  an  electric  transmission  line.  Mr.  Douglas  is  building  a  power 
plant  in  one  of  the  canyons  near  the  lake  to  supply  electricity  to  operate 
the  pumps. 

RENO,  NEV. — Plans  are  being  considered  for  the  erection  of  another 
large  hydroelectric  power  plant  on  the  Truckee  River.  It  is  proposed  to 
purchase  Steamboat  ditch  or  make  arrangements  to  utilize  it  above  a 
point  near  Laughton  and  enlarge  the  canal  from  the  headgates  to  the 
site  of  the  proposed  penstock,  utilizing  the  additional  water  which  was 
appropriated  by  the  Steamboat  Ditch  Co.,  which  has  a  right  to  10,000 
in.   for  power  purposes.     P.  H.  Patriache,  of  Reno,  is  interested. 

TRUCKEE,  NEV. — The  Southern  Pacific  Co.,  it  is  reported,  is  pre- 
paring to  install  an  electric-power  plant  on  the  Truckee  River  for  the 
purpose   of  furnishing  electricity   for  its  yards,   shops  and  buildings  here. 

MANCHESTER,  N.  H. — The  question  of  installing  a  new  fire-alarm 
system  and  placing  the  wires  underground  is  under  consideration  by  the 
Board  of  Aldermen  and  Mayor.  The  cost  of  the  work  is  estimated  at 
about   $50,000. 

CAMDEN,  N.  J. — The  light  committee  of  the  City  Council  has  in- 
structed Chief  Electrical  Engineer  John  Kelly,  Jr.,  and  City  Engineer 
L.  Farnham  to  prepare  plans  and  estimates  of  the  cost  for  the  pro- 
posed electric-light  plant  for  the  city.  It  is  understood  that  the  plans 
will  provide  for  a  plant  of  sufficient  output  to  supply  1200  arc  lamps  and 
2500  incandescent  lamps. 

NEWARK,  N.  J. — The  contract  for  electrical  equipment  for  the  Cen- 
tral High  School  has  been  awarded  to  Harry  R.  Jackson,  at  $5,824. 

POINT  PLEASANT,  N.  J. — The  controlling  interest  of  the  Point 
Pleasant  El.   Lt.  &  Pwr.  Co.  and  the  Point  Pleasant  Trac.  Co.  has  been 


uci|uiii'il  by  'l'lioma!>  \\  .  llaldcman,  Wakhington,  N.  J.,  who  will  assume 
Kcnrral  managcincnt  of  the  properties. 

HU'KKSIDK,  N.  J.— The  Riverside  Trac.  Co.  has  purchased  the 
property  of  the  Cinnaniinson  Kl.  Lt.,  Pwr.  &  Htg.  Co.,  Riverside,  and  of 
the  lloidcntuwii   l-^I.   Lt.  &  Motor  Co.,  Bordentown. 

CAKI.SUAIJ,  N.  M.— The  Public  Utilities  Co.  has  awarded  a  con- 
tract to  the  Pearson  Construction  Co.  for  the  reconstruction  of  ill 
dam   here,  at   a  cost   of  about   $20,000. 

WHITE  OAKS,  N.  M.— The  White  Oaks  Cat  .Mining  &  Leasing  Co. 
is  installing  a  large  electric  power  plant  at  its  mining  property  near  here. 

COIIOIvS,  N.  Y. — The  Adirondack  Pwr.  Co.  has  submitted  a  proposi- 
tion to  ilic  Chamber  of  Commerce  relative  to  a  franchise  to  supply  elec- 
ti  icily  in  this  city.  If  granted  a  franchise  the  company  will  locate  its 
plant   on    the   cast   side. 

NEWliUKGH,  N.  Y. — A  petition  has  been  presented  to  the  City 
Council  urging  the  installation  of  an  ornamental  street-lighting  system  on 
liroadway,  between  C'olden  and  Mill  StreetF.  and  the  removal  of  over- 
head wires  on  Broadway  between  Golden  and  Dubois  Streets,  and  jilacing 
all  wires  underground. 

NIAGARA  FALLS,  N.  Y.— The  El.  Development  Co.,  it  is  reported. 
is  preparing  to  make  extensive  additions  to  its  power  house  and  equip- 
ment, which  will  involve  an  expenditure  of  more  than  $1,000,000.  Four 
more  units  are  to  be  installed,  increasing  the  output  of  the  plant  from 
80,000  lip  to  120,000  hp.  It  is  expected  that  the  transmission  line  to 
Toronto    will    be    duplicated. 

OLEAN,  N.  Y. — The  Olean  El.  Lt.  &  Pwr.  Co.  has  submitted  a  propo- 
sition to  the  Council  offering  to  furnish  arc  lamps  at  $65  each  per  year, 
provided  it  be  given  a  ten-year  contract  for  street  lighting,  and  also 
agrees  to  make  improvements  to  its  plant  involving  an  expenditure  of 
$250,000.  The  City  Council  is  considering  establishing  a  municipaJ 
electric-light   plant. 

V.XL.ATll'^,  N.  Y. — The  Village  Trustees  will  submit  the  proposition  to 
establish  a  municipal  electric-light  plant  and  water-works  system  to  a 
vote.  The  Albany  Southern  R.  R.  Co.,  Hudson,  now  supplies  electrical 
service   here. 

WEEDSPORT,  N.  Y.— The  installation  of  a  municipal  electric-lighi 
plant  here  is  under  consideration.  It  is  expected  that  the  question  will 
be  submitted  to  a  vote  in  the  near  future. 

AY'DEN,  N.  C— L.  L.  Kittrell,  Ayden,  N.  C,  is  reported  to  be  in 
the  market  for  a  50-hp  gasoline  engine  guaranteed  to  drive  an  elec- 
tric plant  carrying  from   1200   to   1500  lamps. 

CHARLOTTE,  N.  C— The  Southern  Pwr.  Co.  has  awarded  a  contract 
for  construction  of  a  third  auxiliary  steam  power  plant,  which  will  be 
located  near  Charlotte.  The  plant  will  cost  about  $250,000  and  will  have 
an  output  of  10,000  hp. 

MONTREAT,  N.  C. — The  Mountain  Retreat  Association  would  like  to 
receive  prices  on  a  100-hp  engine  and  boiler  and  will  probably  be  in 
the  market  for  a  50-kw  dynamo.     Rev.  R.   C.  Anderson   is  president. 

SILER  CITY,  N.  C— The  City  Commissioners  have  granted  J.  Wade 
Siler  and  W.   D.   Siler  a  franchise  to  install  an  electric-light  system   here. 

CASSELTON,  N.  D. — The  power  house  of  the  municipal  electric-light 
plant  is  being  installed.  A  new  25-hp  gas  engine  and  generator  are  to  be 
installed. 

CROSBY,  N.  D. — The  installation  of  an  electric-light  plant  here  is 
under  consideration. 

CINCINNATI,  OHIO.— The  Allyn  Engineering  Co.  has  plans  and 
specifications  ready  to  issue  for  the  proposed  power  plant  for  the  Alvey- 
Ferguson  Co.,  located  at  Oakley,  Cincinnati,  Ohio. 

CINCINNATI,  OHIO. — A  movement  has  been  started  to  acquire  the 
Madisonville  lighting  plant,  which  became  the  property  of  the  city  when 
Madisonville  was  annexed,  to  be  utilized  as  a  municipal  plant.  Negotia- 
tions are  under  way  for  the  sale  of  the  plant.  The  question  of  establish- 
ing a  municipal   garbage-disposal   plant  is  under  consideration. 

CINCINNATI,  OHIO. — Sealed  proposals  will  be  received  at  the  of- 
fice of  the  supervising  officer,  Treasury  Department,  Washington,  D.  C, 
until  March  IS  for  two  engines  and  generators  for  the  United  States 
custom  house  and  post  office,  Cincinnati,  Ohio,  in  accordance  with 
specifications,  copies  of  which  may  be  obtained  at  the  above  office.  James 
Knox  Taylor  is  supervising  architect. 

MADISONVILLE,  OHIO. — The  installation  of  a  new  street-lighting 
system  here  is  under  consideration.  The  village  has  a  municipal  plant, 
which  became  the  property  of  the  city  upon  annexation.  The  plant  will 
be  discontinued  and  the  service  furnished  by  the  Union  Gas  &  El.  Co., 
Cincinnati. 

PANDORA,  OHIO. — The  Council  has  granted  a  franchise  for  the  in- 
stallation  of  an  electric-light   plant  here. 

RIPLEY,  OHIO. — The  Ohio  River  &  Columbus  Railway,  a  subsidiary 
of  the  Cincinnati,  Georgetown  &  Portland  Railroad,  is  to  be  equipped  for 
electrical  operation  from  Georgetown  to  Ripley  within  the  next  two 
months.     The  third-rail  system  will  be  used. 

ST.  MARY'S,  OHIO. — The  Western  Ry.  Co.  is  planning  to  increase 
the  output  of  its  power  plant  here  this  spring  at  a  cost  of  about  $100,000. 
New  generators  will  be  installed.  The  company  proposes  to  supply  elec- 
tricity for  lamps  and  motors  as  well  as  for  transportation   purposes. 

SAND  SPRINGS,  OKLA.— The  Sand  Springs  Interurban  Ry.  Co.  has 
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commenced  work  on  the  erection  of  a  new  power  plant  and  substation  in 
Sand  Springs. 

FOREST  GROVE,  ORE.— The  Southern  Pacific  Co.  has  been  granted 
a  franchise  to  build  a  branch  from  its  main  line  to  Forest  Grove,  to  be 
opi-rated   by  electricity. 

SEASIDE,  ORE.— The  Mutual  Tel.  Co.  has  been  granted  a  franchise 
to  erect  a  telephone  line  from  Seaside  to  Elk  Creek  River.  W.  D.  Torrey 
is  interested. 

AVOND.ALE,  PA.— The  Chester  County  El.  Co.  contemplates  remodel- 
ing its  pl.int  and  proposes  to  supply  electricity  within  a  radius  of  10 
miles.     The  plant,  it  is  understood,  will  be  driven  by  steam  turbines. 

CLEARFIELD,  PA.— A.  W.  Lee,  J.  W.  Rigely  and  A.  J.  Musser,  of 
Clearfield,  are  interested  in  a  project  to  build  an  electric  plant  on  the 
South   Fork  of  Beech  Creek. 

EASTON,  P.A. — The  Eastern  Pennsylvania  Pwr.  Co.  is  planning  to 
erect  a  transmission  line  from  its  plant  on  the  Paulins  Kill,  across 
Knowlton  and  Hope  Townships,  to  Dover.  The  town  committee  of 
Hope  is  considering  lighting   the  streets  of  the  town  by  electricity. 

FREDERICKTOWN,  PA. — Application  will  soon  be  made  to  Governor 
Tener  for  a  charter  for  a  new  corporation  to  be  known  as  the  Millfred 
El.  Lt.,  Ht.  &  Pwr.  Co.  If  granted  a  charter  the  company  will  install 
an  electric  plant  in  Fredericktown  at  once  to  supply  electricity  through- 
out the  township.  Baratoto  and  Albert  Bartenzetti  and  Prosper  Bigi 
are  interested. 

HAUTO,  P.\.— The  Lehigh  Valley  R.  R.  Co.  is  planning  to  erect  a 
large  power  plant  in  Hauto,  to  cost  about  $2,000,000. 

HUNTINGDON,  PA.— The  Raystown  Water  Pwr.  Co.,  Huntingdon, 
is  planning  to  erect  a  transmission  line  SO  miles  long.  The  company  will 
receive  bids  until   March    15   for   2000  chestnut  poles. 

LANSFORD,  1>A.— The  Lehigh  Coal  &  Navigation  Co.  is  planning  the 
construction  of  a  large  electric  plant  here,  at  a  cost  of  $3,000,000,  to 
supply  electricity  to  all  the  towns  in  the  Lehigh  X'alley.  Work  will  be- 
gin on  construction  of  plant  about  April   1'. 

PITTSBURGH,  PA. — The  Dormont  Borough  Council  is  considering  the 
question  of  installing  an  electric-light  system. 

PITTSBURGH,  PA.— The  City  Council  has  appropriated  $10,000  for 
changing  the  present  street-lighting  system  in  a  portion  of  the  North 
Side  district.  It  is  proposed  to  erect  100  ornamental  lamp  standards  on 
Federal    Street.     Arc  lamps  will  be   replaced  with   tungsten   lamps. 

PITTSBURGH,  PA.— The  West  Penn  Trac.  Co.  has  purchased  the 
property  of  the  Allegheny  Valley  St.  Ry.  Co.,  which  operates  from 
Aspinwall  to  Natrona,  a  distance  of  22  miles..  The  property  of  the 
Allegheny  Valley  Lt.  Co.  was  also  acquired  by  the  purchase.  The  West 
Penn  interests  have  inaugurated  an  extensive  campaign  for  extending  the 
lighting  and  power  business  in  the  new  territory,  and  the  company's 
transmission   lines  are  being   extended   to   connect   with   the  new   holdings. 

ROSS,  PA. — The  Rosscommon  Lt.,  lit.  &  Pwr.  Co.,  which  proposes  to 
erect  an  electric  plant  in  Ross  Township,  Monroe  County,  will  soon 
apply  to  Governor  Tener  for  a  charter.  The  company  proposes  to  extend 
its  transmission  lines  to  Wind  Gap,  Pen  Argyl,  Bangor  and  possibly 
to  Nazareth.  The  water-power  at  Ross  Common  will  be  utilized.  G.  A. 
Schneebeli,  C.  D.  Schaeffer  and  D.  M.  I-eopold,  Nazareth;  Dr.  J.  C. 
Keller,  Wind  Gap;  E.  A.  Speer,  Bangor;  C.  H.  Latta  and  L.  H.  Mount- 
ney,    Stroudsburg,   are   interested.      Ross   has  not   a   post    office. 

PAWTUCKET,  R.  I.— The  directors  of  the  Pawtucket  El.  Co.  have 
ratified  a  contract  with  the  Stone  &  Webster  Engineering  Corpn., 
Boston,  Mass.,  for  the  construction  of  an  extension  to  the  boiler-room 
section  of  the  Tidewater  Street  power  plant  and  the  installation  of  four 
S20-hp   Babcock   &   Wilcox   boilers,    equipped   with   mechanical    stokers. 

PORTSMOUTH,  R.  I.— The  Fall  River  &  Newport  St.  Ry.  Co.  has 
applied  to  the  Town  Council  for  a  franchise  to  erect  transmission  lines 
to   supply  electricity  for  lamps,  heat  and  motors  here. 

F.MRVIEW,  S.  D. — Arrangements  are  being  made  by  the  Sioux 
X'alley  Pwr.  Co.  for  developing  water-power  of  the  Big  .Sioux  River  at 
Fairview,   work  on   which   will   soon   begin. 

AD.AMS,  TENN. — A  company  has  been  formed  for  the  purpose  of 
promoting  the  construction  of  an  interurban  railway  from  Aliens,  Ky., 
via  .Adams,  to  .Ashland  City,  Tenn.  T.  C.  Williet,  civil  engineer,  has 
been  instructed  to  make  a  preliminary  survey.  The  officers  are:  J.  J. 
Hendrickson,  president;  Rev.  George  Rayburn,  secretary,  and  S.  S. 
Farmer,  treasurer. 

CAMDEN,  TENN. — A  movement  is  on  foot  to  establish  an  clectric- 
lighf  system  here.  Power  for  operating  the  plant  will  be  supplied  from 
the  planing  mills  of  J.  C.   Durdin  &   Son. 

CHATTANOOGA,  TENN.— The  Chattanooga  Ry.  &  Lt.  Co.  has  sub- 
niilled  a  proposition  to  the  Retail  Merchants'  Association  offering  to  fur- 
nish electricity  to  maintain  the  proposed  "Great  White  Way"  on  Market 
Street,  to  extend  from  Sixth  Street  to  the  terminal  station,  until  De- 
cember, 1914,  free  of  charge.  The  plans  call  for  the  erection  of  111 
lamp  standards,  each  carrying  five  lamps.  It  is  proposed  to  have  the 
merchants  and  property  ov\ners  along  tlie  route  pay  for  the  cost  of  the 
installation. 

MEMPHIS,  TENN. — Proposals  will  be  received  at  the  United  States 
Engineer's  office,  Memphis,  Tenn.,  until  March  12  for  furnishing  about 
637,000    lb.    wire,    silicon    bronze    wire,    wire    strand,    wire    cables,    staples 


and  cli[>s  and  140  coils  of  manila  rope.  For  further  information  ad- 
dress  Major   Clarke    S.    Smith. 

NASHVILLE,  TENN.— The  Nashville  Ry.  &  Lt.  Co.  is  planning  to 
extend  its  railway  to  the  new  amusement  park  at  Buena  Vista  Springs,  a 
short    distance    from    Nashville. 

NEWPORT,  TENN.— The  Carmichael  interests  of  Asheville,  N.  C, 
which  have  held  options  for  the  past  four  years  upon  all  lands  adjoining 
the  French  River  near  Newport,  are  reported  to  have  renewed  their 
options  and  are  now  making  surveys  with  a  view  of  establishing  a  large 
hydroelectric  power  plant  on  the  site.  About  $30,000  has  already  been 
expended  for  available  mill-dam  land,  and  a  70-ft.  barrier,  of  concrete 
and  steel,  is  to  be  erected  soon  across  the  river,  2  miles  above  Newport. 
It  is  estimated  that  about    18,000  hp  can  be  developed. 

BASTROP,  TEX.— The  Bastrop  Water  &  Lt.  Co.  has  filed  amend- 
ments to  its  charter  changing  its  name  to  the  Bastrop  Wtr.,  Lt.  &  Ice  Co. 
and  proposes  to  supply  water,  electricity  and  ice  in  Bastrop. 

BRYAN,  TEX. — The  Bryan  Pwr.  Co.  is  contemplating  the  in- 
stallation of  a  250-hp  Diesel  engine  and  other  improvements  to  its  plant. 

FORT  STOCKTON,  TEX.— Plans  are  being  prepared  for  an  irriga- 
tion project  near  Fort  Stockton.  It  is  understood  that  the  plans  call 
for  an  expenditure  of  $300,000  to  irrigate  28,000  acres.  John  Brooks,  of 
Boston.    Mass.,   is  interested. 

FREDERICKSBURG,  TEX. — Improvements  are  contemplated  to  the 
local  electric-light  plant,  including  the  installation  of  two  generators. 

GREENVILLE,  TEX.— The  Eastern  Texas  Trac.  Co.  is  planning  to 
build  a  new  power  house  and  general  offices  in  Greenville.  J.  B.  Mur- 
phy is  general  manager. 

HARLINGER,  TEX.— The  City  Council  has  entered  into  a  contract 
with  the  Harlinger  Land  &  Wtr.  Co.  to  furnish  the  city  with  water  as 
soon  as  the  plant  is  completed.  The  company  expects  to  supply  both 
water   and  light  by   June   1. 

JACKSONVILLE,  TEX.  —  The  Jacksonville  Ice  &  El.  Co.  is 
installing  additional  machinery  and  making  other  improvements  to  its 
electric  plant.  The  company  recently  closed  a  contract  with  the  city  for 
installing   100  additional  lamps. 

KINGSVILLE,  TEX.— The  Kings\-ille  Pwr.  Co.  is  contemplating 
the  erection  of  electric  transmission  lines  through  the  irrigated  territory 
around  Kingsville  to  supply  electricity  to  operate  the  pumping  plants. 
A.  L.   Kleberg  is  manager. 

I.L.VNO,  TEX. — Preparations  are  being  made  by  N.  J.  Badu,  of  Llano, 
and  associates,  who  are  interested  in  the  iron  ore  deposits  in  this  section, 
for  tlie  installation  of  a  large  hydroelectric  plant  to  supply  electricity  to 
operate  their  smelting  plant.  It  is  proposed  to  erect  a  large  dam  across 
the  Colorado  River,  about  12  miles  from  here,  to  form  a  storage  reservoir 
to  supply  water  for  the  electric  plant.  The  iron  furnaces  will  be  located 
near  the   hydroelectric   plant. 

MILES,  TEX. — The  local  electric-light  plant,  which  was  recently  de- 
stroyed by  fire,   will  be   rebuilt  and  enlarged. 

PECOS,  TEX.— W.  C.  Wilson,  of  Hoban,  Tex.,  is  promoting  the  in- 
stallation of  a  large  electric-power  plant  in  Pecos  and  the  erection  of  a 
transmission  system  to  supply  electricity  to  operate  irrigation  pumps 
throughout   this   section. 

SAN  ANGELO,  TEX.— The  San  Angelo  St.  Ry.  Co.  has  been  reor- 
ganized under  the  name  of  the  San  Angelo  Pwr.  &  St.  Ry.  Co.  The 
new  owners  propose  to  erect  a  new  power  house  and  will  purchase  con- 
siderable  new   equipment   and   extend  the   system. 

TOYAH,  TEX. — The  City  Council  has  entered  into  a  contract  with  the 
Toyah  Lt.  &  Ice  Co.  for  street-lighting.  The  company  contemplates 
making  improvements  to  its  plant. 

TYLER,  TEX. — Preparations  are  being  made  to  begin  work  on  con- 
struction of  an  electric  street-railway  system  here  in  the  near  future. 
The  system  will  include  about  7  miles  of  track.  Thomas  O'Hara,  of 
Dayton,    Ohio,    owns   the   franchise. 

SALT  LAKE  CITY,  UTAH.— The  Merchants'  Lt.  &•  Pwr.  Co.,  Og- 
den,  proposes  to  apply  to  the  City  Council  for  a  SOyear  franchise  to 
supply  electricity  for  lamps  and  motors  in  this  city. 

CENTRALIA,  WASH. — Surveys  have  been  completed  by  the  Oregon- 
Washington  R.R.  &  Nav.  Co.  for  an  electric  railway  from  Centralia  to 
Olympia,   Wash. 

PASCO,  WASH.— The  Pacific  Pwr.  &  Lt.  Co.  is  planning  to  erect  a 
substation   here,   to   cost  about   $20,000. 

RAYMOND,  WASH.— The  property  of  the  South  Bend-Raymond  El. 
Co.  has  been  purchased  by  Sanderson  &  Porter,  of  New  York,  N.  Y. 
The  new   owners  contemplate  extensive   improvements  to  the  system. 

SPOKANE,  WASH. — Contracts  will  soon  be  awarded  by  the  Spokane 
&  Inland  Empire  R.  R.  Co.  for  the  construction  of  a  small  substation  in 
Vera.  The  company  expects  to  purchase  soon  three  350-kw  transformers 
and   auxiliary    equipment. 

TACOMA,  WASH. — The  School  Board  has  approved  plans  for  the 
installation  of  a  lighting  system  at  the  Stadium,  the  cost  of  which  is 
estimated  at  $3,000.     Bids  will  be  called   for  soon. 

WHEELING,  W.  VA.— The  Wheeling  Trac.  Co.  contemplates  the 
erection  of  a  new  substation  here  in  the  near  future. 

FOND  DU  LAC,  WIS.— The  Eastern  Wisconsin  Ry.  &  Lt.  Co.  con- 
templates  the    purchase   of   a   new    steam    turbine   and    rotary   converter. 
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MENASIIA.  WIS.  |•l.l.l^  au-  I.en.K  cnM.lcir.l  I...  (Iic  .nslallaliOM  ol 
an  ..inutiirnlul  slrcil  lii[liliiiK  Ny>tcin  fioiii  the  iiitcrncclion  of  Ncctiali  lo 
the  iioith  hunts  ol  thr  city,  a  <li»tttncc  of  ulxnii  2  mile*.  The  project  ii 
lo    he    Imuiuctl    l>y    tlir   bii)iinr!t!i   men   of   the   city. 

MINKU.M.  I'OINT.  WIS.— The  Public  Scivice  Co..  ol  .Mi.trral  l'.,int. 
i»  planning  to  extend  its  irunsmi.ssion  lines  from  Mineral  I'oint  to  Minim 
Ue«ey.  Col.h  nn.j  II.Khlan.l.  The  InterStnle  It.  &  I'wr.  Co.  is  erecting 
a  new  JJ.DOO  v„lt  line  Iron.  IMatteville  north  throuKh  Lima  Township 
anil  east  to  the  .Munin  district  in  order  to  supply  electricity  to  the  mines 
in  the  Livingston.  Rewey  and  Mifflin  camps  at  a  cost  of  about  $50,000. 
Another  line  is  being  built  from  Hazel  Green  to  ShullsburK  and  Darling 
Ion  and  a  loop  in  the  high  tension  line  is  planned  which  will  take  in 
Mineral  I'oint  and  connect  the  district  in  Mifflin  Township.  The  new 
extension  into  Shnllshurg  and  Darlington  will  be  separate  from  Galena. 
.\bout   $100,000   will  be   required  to  complete  this  extension   to  Darlington. 

WINNIPFX..  MAN..  CAN.— Announcement  has  been  made  of  ex 
tensive  additions  to  the  telephone  system  in  Alberta,  which  will  involve 
an  expenditure  of  $2,000,000  and  will  include  the  erection  of  over 
3000  miles  of  rural  lines.  500  miles  of  long-distance  lines  over  new 
routes  and  about  700  miles  of  additional  circuits  on  existing  long 
distance  routes;  also  a  number  of  new  exchanges  as  well  as  extensive 
additions  to  existing  exchanges. 

ST.  STEl'HKN,  N.  R..  CAN.— The  nuinicipality  of  St.  Stephen  lias 
taken  an  option  on  the  entire  output  of  the  Eel  River  Ht.,  Lt.  &  Pwr. 
Co.  The  proposed  plant  will  have  an  output  of  3000  hp.  R.  G.  Lee  is 
secretary  of  the  company. 

.\C  TON.  ONT..  C.\N. — The  ratepayers  have  approved  the  bylaw  au- 
thorizing the  Council  to  enter  into  a  contract  with  the  Hydro-Electric 
Power  Commission  for  Niagara  power  and  another  by-law  to  issue  $8,500 
in  debentures  to  equip  the  municipal  electric  system  for  hydro-power. 

LINDSAY.  ONT.,  CAN.— The  Seymour  Pwr.  Co.,  it  is  reported,  will 
erect  a  substation  in  connection  with  its  transmission  line  from  Peter- 
borough to  Lindsay.  Electricity  will  be  transmitted  from  Peterborough 
at  12.000  volts  and  stepped  down  to  4000  volts.  J.  S.  Denick.  of  Tren- 
ton, has  charge  of  the  work  at  this  point. 

OTTAWA.  ONT.,  CAN.— The  Gloucester  Township  Council  has  en- 
tered into  a  contract  with  the  Ottawa  El.  Lt.  Co.  for  street  lighting  for 
a  period  of  ten  years. 

SUDBURY,  ONT.,  CAN.— The  town  of  Sudbury  has  authorized  de- 
bentures to  the  amount  of  $146,000,  of  which  the  proceeds  of  $16,000 
will  be  used  for  fire  hall  and  installation  of  fire-alarm  system  and  $15,- 
000    for   construction    of   power   house.      George    Elliot   is    town    treasurer. 

WELLAND,  ONT.,  CAN.— The  f^re,  water  and  light  committee  of  the 
City  Council  has  engaged  an  engineer  to  make  investigations  and  place 
a  valuation  on  the  system  of  the  Welland  El.  Co.  The  Council  is  con- 
templating purchasing  the  plant  to  be  owned  and  operated  by  the 
municipality. 

REGINA,  SASK.,  CAN. — Plans  for  extension  to  the  municipal  electric- 
light  plant  have  been  submitted  to  the  City  Council,  calling  for  an 
expenditure  of  $300,000  during  the  year.  The  plans  call  for  the  installa- 
tion of  an  additional  generator  and  the  erection  of  a  new  power  house 
equipped  with  electrical  driven  pumps  to  operate  the  new  high-pressure 
system. 

SASKATOON,  SASK.,  CAN.— Tenders  will  be  received  by  the  City 
Commissioners  until  March  8  for  the  following  apparatus:  Five  500-hp 
water-tube  boilers,  five  sets  of  automatic  stokers,  induced-draft  plant  and 
duplicate  fans  for  economizers  for  2000-hp  capacity,  two  feed  pumps, 
with  necessary  equipment,  one  2000-kw  high-pressure  turbine  with  con- 
denser, air  pumps  and  necessary  equipment,  two  75-kw  turbine  exciters 
one  generator  panel,  two  exciter  panels,  with  all  necessary  cables  and 
apparatus   from   turbine   to   switchboard. 

MERIDA,  YUCATAN,  MEX. — Preparations  are  being  made  to  convert 
the  local  street-railway  system,  which  is  now  operated  by  mules,  into  an 
electric  transit  line. 


New  Industrial  Companies. 

THE  CHEMICAL  ELECTRIC  COMPANY,  of  St.  Paul,  Minn.,  has 
been  incorporated  with  a  capital  stock  of  $50,000  to  manufacture  an 
electric  lamp  patented  by  Arthur  W.  Swanberg.  The  incorporators  are: 
S.   E.  Redlund,  Thomas  C.  Daggett  and  Mr.  Swanberg. 

THE  ELECTRIC  LIGHT  &  STARTER  COMPANY,  of  Indianapolis, 
Ind.,  has  been  incorporated  for  the  purpose  of  manufacturing  electric- 
lighting  and  starting  apparatus  for  automobiles  and  other  vehicles.  The 
incorporators  are:  Frank  H.  Wheeler.  Joseph  E.  Bell.  Charles  C.  Wed- 
ding and  Harry  J.  Spann. 

THE  ENGLEWOOD  CHANDELIER  COMPANY,  of  Chicago,  111.,  has 
been  incorporated  with  a  capital  stock  of  $35,000  by  E.  A.  Davis,  A.  F. 
Hanson  and  W.  E.  Pemberton.  The  company  proposes  to  manufacture 
metal  goods. 

THE  F.  M.  EULER  ELECTRIC  COMPANY,  of  Elizabeth,  N.  J.. 
has  been  incorporated  with  a  capital  stock  of  $90,000  by  F.  M.  Euler, 
}.  Euler  and  R.  W.  Sailer,  of  Elizabeth,  N.  J.  The  company  proposes  to 
ninmif.-.cture    lamp    sockets,    electric   devices,    etc. 


New  Incorporations. 

(  <)I<|)()\',\,  AI.A. —  1  he  Cordova  Lt.  &  i'wr.  Co.  has  been  incorporated 
with  a  capital  -.lock  of  $6,000  by  E.  T.  Hendon,  G.  S.  Elliott  and  J  M. 
Miller. 

l.rill.K  !<()(  K.  AUK. — The  Dixie  I'wi.  (  r,.  has  been  incorporated 
with  u  capital  slock  of  $10,000  by  George  H.  Rose,  W.  K.  HcininKway 
and  J.   F.    Loughborough.      Mr.    Rose   is   president   of   the   company. 

LITTLE  ROCK,  ARK.— The  Arkansas  Hydro-El.  Pwr.  Co.  has  been 
incoriHjratcd  with  a  capital  .stock  of  $10,000  by  W.  L.  Thompson,  H.  F. 
Fix,  E.  T.  Stanlield,  J.  I).  Arnold,  Louis  Roscnhcld,  W.  D.  Dickinson, 
C,uy  .A.  Watkins  and  It.  A.  .Mtliciiiier.  The  company  proposes  to  erect 
a  hydroelectric  jjowcr  plant  on  Little  Red  River  near  Higdeii,  55  miles 
north   of   Little   Rock. 

JACKSOW  H.I.E,  ILL.— The  Jacksonville  Gas  &  El.  Co.  has  been  incor- 
porated by  E.  W.  Fowler,  Fred  G.  Ruffe  and  H.  E.  Chubbuck  to  operate 
a  public  utility  plant  in  Jacksonville. 

F;DINRURG,  ind. — The  Interstate  El.  Co.  has  been  incorporated  with 
a  capital  stock  of  $50,000  bv  William  McConnell,  G.  H.  Hornecker  and 
C.  J.  Huff. 

FORT  RR.\NCH,  IND— The  Fort  Branch  Wtr.,  Lt..  Pwr.  &  lit.  Co. 
has  been  granted  a  charter  with  a  capital  stock  of  $25,000.  The  company 
has  been  granted  a  franchise  to  inctall  an  electric-light  plant  and  a  deep- 
well  water  system  in  Fort  Branch.  The  officers  are:  W.  L.  Walters, 
president;   S.    R.    Lockwood,   secretary,   and  J.    E.   Troop,   treasurer. 

OWENSVILLE,  IND.— The  Owcnsville  Wtr.,  Lt.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $25,000  for  the  purpose  of  furnishing 
water,  light,  heat  and  power  in  Owensville.  The  incorporators  are: 
C.   B.   Smith,   G.   B.   Beresford,   George  R.   Welborn  and  J.   F.   Cole. 


Trade  Publications. 


ELECTRIC  LUMINOUS  RADIATORS.— The  engineering  department 
of  the  National  Electric  Lamp  Association  has  recently  issued  Bulletin 
No.  19.  illustrating  and  describing  the  electric  luminous  radiator  and 
calling  attention  to  the  many  ways  in  which  it  may  be  made  a  convenience 
in  the  home.  The  non-luminous  type  of  radiator  is  mentioned  and  com- 
parisons are  drawn  between  the  two  kinds.  A  table  of  data  of  luminous 
radiator  lamps  in   regard  to  size,   wattage,  voltage,  etc.,  is  inserted. 

FLAMING-ARC  HEADLIGHT.— "Westinghouse  Metallic  Flame  Arc 
Headlight"  is  the  title  of  a  folder.  No.  4202,  illustrating  and  describing 
this  new  type  of  railway  illuminant  recently  placed  on  the  market  by 
the  Westinghouse  Electric  &  Manufacturing  Company.  The  front  cover 
shows  a  beam  of  light  from  one  of  these  lamps  illuminating  the  track  for 
a  very  considerable  distance  in  front  of  the  car.  The  descriptive  matter 
illustrates  the  advantages  of  the  metallic-flame  lamp  for  this  class  of  work. 

STEAM  TABLES  FOR  CONDENSER  WORK.— The  Wheeler  Con- 
denser &  Engineering  Company,  Carteret,  N.  J.,  has  issued  a  handbook 
of  steam  tables  with  pressures  below  atmosphere  expressed  in  inches  of 
mercury  referred  to  a  30-in.  barometer,  and  including  a  discussion  of  the 
use  of  the  mercury  column,  the  errors  in  such  measurements  and  con- 
stants for  their  correction.  The  handbook  is  published  primarily  for 
the  assistance  of  engineers  using  and  purchasing  Wheeler  condensers  and 
condensing  apparatus,   copies  not  being  for  sale   or  general   distribution. 

HOUSE  ELECTRICAL  GOODS.— Edwards  &  Company,  140th  and 
Exterior  Streets,  New  York,  have  issued  a  S5-page  catalog,  illustrating 
and  describing  their  large  line  of  house  electrical  goods.  As  one  of  the 
pioneers  in  this  branch — the  firm  having  been  founded  in  1872 — Ed- 
wards' goods  have  always  occupied  a  front  rank,  and  the  catalog  gives 
evidence  that  it  continues  a  leader  in  its  field.  Every  possible  variety 
of  house  goods  is  listed,  in  most  cases  with  an  accompanying  illustration. 
The  final  pages  contain  wiring  diagrams  and  tables  that  will  be  found 
useful   by   the  electrician. 


Business  Notes. 


THE  ECONOMY  ELECTRIC  COMPANY,  Warren,  Ohio,  moved  its 
offices  on  March  1  from  the  west  side  of  the  town  into  the  Packard  Block, 
which  is  conveniently  located  on  the  south   side  of  the  Public  Square. 

THE  ELECTRICAL  MANUFACTURING  COMPANY,  Denver,  CoL, 
is  placing  on  the  market  an  iron  support  or  bracket  for  iron  cabinets, 
outlet  boxes,  etc.,  which  secures  the  advantages  of  proper  alignment  and 
projection    for   a   determined   thickness   of   plaster   finish. 

ALFRED  F.  MOORE  SALES  AGENCIES.— Sales  agencies  have  been 
established  by  Alfred  F.  Moore,  Philadelphia,  in  Chattanooga,  Louisville 
and  Birmingham,  as  follows:  Chattanooga,  magnet  wire  and  weatherproof 
wire;  Louisville,  magnet  wire  and  weatherproof  wire;  Birmingham,  weath- 
erproof, office,  annunciator  and  rubber-covered  wires  and  lamp  cord.  A 
large  stock  will  be  carried  at  each  agency. 

SCIENTIFIC  ILLUMINATION.— The  Electric  Construction  Com- 
pany,   183    East   Fourth   Street,   St.    Paul,    Minn.,   has  established   a   depart- 
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ment  of  illuminating  engineering  under  the  direction  of  Mr.  Arthur  L. 
Abbott  as  illuminating  engineer,  with  Mr.  Clovi.s  M.  Converse  as  as- 
sistant engineer.  The  new  department  is  completely  equipped  for  the 
successful   handling  of   all   illumination   problems. 

THE  STANDARD  ELECTRIC  TIME  COMPANY,  formerly  of  Wate.- 
bury,  Conn.,  and  at  present  located  temporarily  at  Foxboro,  Mass.,  will 
move  to  its  new  factory  building  on  Logan  Street,  Springfield.  Mass..  dur- 
ing the  month  of  April.  The  general  office  will  also  he  moved  to  Spring- 
field from  Hoston.  .Mr.  George  L.  Riggs  is  president  and  general  man- 
ager and   Mr.   (i.   F.   Ilarter   works  manager   of   the  company. 

LOCKE  INSULATORS.— The  Locke  Insulator  Company,  Victor,  N.  Y., 
has  during  the  last  two  or  three  months  closed  contracts  for  suspension 
type  transmission  insulators  as  follows:  New  England  Power  Company, 
Massachusetts,  66,000  volts;  Mexican  Northern  Power  Company,  Mexico, 
110,000  volts;  Southern  California  Edison  Company,  66,000  volts;  Puebla 
Tramway,  Light  &  Power  Company,  Mexico,  110,000  volts;  Cia  Rene- 
ficiadora  de  Pozos,  Mexico,  60,000  volts;  Tri-City  Railway  &  Light 
Company,   Iowa,   33,000  volts. 

LE  CARBONE  DYNAMO  BRUSHES.— Mr.  W.  P.  Poynton  has  ac- 
cepted the  position  of  sales  engineer  with  W.  J.  Jeandron,  United  States 
agent   for  "Le  Carbone"  dynamo  brushes.     Mr.  Poynton   was  for  a  num- 


ber of  years  in  the  motive-power  department  of  the  Interboroui?li  Rapid 
Transit  Company,  Nev/  York,  where  he  made  a  special  study  of  brush 
operation.  Previous  to  taking  the  present  position  he  was  rotary-converter 
expert  for  the  New  York  erectinR  department  of  the  Westinghouse  Elc- 
tric  &   Manufacturing   Company. 

PULMOTORS.— Vice-president  Arthur  S.  Huey,  of  H.  M.  Byllesby 
&  Company,  Chicago,  has  ordered  ten  "pulmotor*"  for  installation  at 
ten  of  the  important  Byllesby  properties,  delivery  to  be  made  as  soon  as 
possible.  The  pulmotor,  which  is  manufactured  by  the  Draeger  Oxygen 
Apparatus  Company,  of  Pittsburgh,  Pa.,  aids  in  the  resuscitation  of 
persons  overcome  by  asphyxiation,  electric  shock  or  poisoning — in  all 
cases  where  respiration  has  been  suspended  or  restricted.  The  prop- 
erties selected  for  the  initial  installation  are  those  at  Pueblo,  Col.,  St. 
Paul,  Minn.,  Fort  Smith,  .Ark.,  Mobile,  -Ma.,  Muskogee,  Okla.,  Oklahoma 
City,  Okla.,  Eugene,  Ore.,  San  Diego,  Cal.,  Stockton,  Cal.,  and  Tacoma. 
Wash.  The  Commonwealth  Edison  Company,  of  Chicago,  has  tried  out 
two  of  these  machines  during  the  past  three  months,  and  has  demonstrated 
beyond  question  their  great  value  in  saving  lives,  sometimes  in  cases 
where  physicians  have  given  the  patient  up  for  lost.  If  the  experience 
with  these  machines  is  satisfactory,  "pulmotors"  will  be  installed  at  every 
Hyllesby  proi)erty   in  a  short  time. 


Directory  of  Electrical  Associ- 
ations, Societies,  Etc. 

.Xlaba.ma  l.riaiT  &  Tfactton  .\ssuciation.  Secretary- Treasurer,  (ic'i. 
S.  Emery,  11  N.  Royal  St.,  Mobile,  Ala. 

■American  Electric  Railway  Accountants'  Association.  .Secretary, 
H.   K.   Weeks,   Davenport,   la. 

.\merican  Electric  Railway  Engineering  Association.  Secretary, 
Norman   Litchlield,   Interborough   Rapid  Transit  Company,  New  York. 

American  Electric  Railway  Association.  Secretary,  II.  C.  Donecker, 
■Engineering  Societies  Building,  29  West  39th  St.,  New  York.  Conven- 
tion,  Chicago,    III.,   Oct.   7-11,    1912. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,  South  Bethlehem,  Pa.  Convention,  Boston,  Mass., 
April  18-20,   1912. 

American  Electro-Thfrapeutic  .Association.  Secretary,  Dr.  J.  Wd- 
lard  Travell,  27  East  11th  St.,  New  York.  Convention,  Richmond,  Va., 
Sept.  3-5,   1912. 

.\merican  In.stitute  of  CoNst;LTiNG  Engineers.  Secretary-Treasurer, 
Eugene  W.  Stern,  103  Park  Ave.,  New  York  City.  The  Council  meeis 
the  first   Friday   of  every  month. 

-A.mekican  Institute  of  Electrical  Engineers.  Secretary,  F.  L.  Hutch- 
inson. Engineering  Societies  Building,  29  West  39th  St.,  New  York. 
Meeting,  second  Friday  of  each  month,  excepting  June,  July,  .August  and 
September.     Annual  meeting,  Boston,  Mass.,  June  25-28. 

American  Physical  Society.  Secretary,  Ernest  Merritt,  Cornell  Uni- 
versity, Ithaca,  N.  Y. 

Arkansas  Association  of  Public  Utility  OperaiuHS.  Secretary,  E. 
II.   Hardin,   Hot   Springs,  Ark. 

.Association  of  Edison  Illuminating  Companies.  Secretary,  H.  T. 
I'klgar,   Seattle,  Wash. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
James  Farrington,   Steubenville,  Ohio. 

Association  of  Railway  Electrical  Engineers.  Secretary,  J.  Andreu- 
cetti,  Chicago  &  Northwestern   Railway,  Chicago. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.   Drew,   135  .Adams  St.,  Chicago. 

Colorado  ?-lectric  Club.  Secretary.  C.  1'.  Ochlmann.  Meets  every 
Thursday  at  Albany  Hotel,  Denver,  Colo. 

Colorado  Electric  Light,  Povver  &  Railway  .\ssociation,  Secretary, 
!•".   D.   Morris,  323  Hagerman   Building,  Colorado  Springs,  Colo. 

Electric  Club,  Chicago.  Secretary,  W.  M.  Connelly,  1417  Monad- 
nock  Block,  Chicago.     Meets  every  Wednesday  noon,  303  Wabash   .Ave. 

Electrical  Contractors'  Association  of  New  York  State.  Secretary, 
Ceo.  W.  Russell,  Jr.,  25  West  42d  St.,  New  York. 

Electrical  Contractors'  Association  of  State  of  AIissoiri.  Secre- 
tary, Ernest  S.  Cowie,  1413  Grand  Ave.,  Kansas  City,  Mo. 

Electrical  Credit  Association  of  Chicago.  Secretary,  Frederic  P. 
Vose,   Marquette  Building,   Chicago. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  125 
Michigan  Ave.,  Chicago.     Annual  meeting,  Chicago,  January  each  year. 

Electrical  Trades  .Association  of  Canada.  Secretary,  \\  illiam  U. 
Stavely,  Royal  Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
Albert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
Monthly  meeting,   San   Francisco,  second  Thursday  of  each   month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Credit  Association).  .Secretary,  Franz  Ncilsoii,  80  Wall  .St.,  New  York. 
Board  of   Directors  meets  second  Thursday  of  each   month. 

Electric  Trades  .Association  of  Philadelphia.  Secretary,  J.  W. 
Crum,  1324  Land  Title  Building,  Philadelpliia,  Pa.  .Meetings,  second  and 
fourth    Tluirsday   of  each   month. 

Electrical  Vehicle  Association  of  America.  .\ssistant  Secrela'-y. 
Harvey  Robinson,  245  West  42d  St.,  New  York.  Meeting,  fourth  Tui-s- 
day   of   .-acli   month. 


Empire    State   Gas    &    Electric    .\ssociation.      Secretary,    Charles    II. 

B.  Chapin,    Engineering   Societies   Building,   29   West   39th  St.,   New  York. 
Florida    Electric    Light    &    Power    Association.      Secretary,    H.    C. 

/\(lams,  West  Palm   Beach,   Fla. 

Gas,  Electric  &  Railway  Association  of  Oklahoma.  Secretary  II. 
V.   Bozell,  Norman,  Okla. 

Illinois  State  Electrical  Association.  Secretary,  II.  E.  Chubbuck, 
I'eoria,  111. 

Illuminating  Engineering  Society.  Secretary,  P.  S.  Millar,  Engi- 
neering Societies  Building,  29  West  39th  St.,  New  York.  Sections  in 
New  York,  New   England,  Philadelphia  and   Chicago. 

Independent  Electrical  Contractors'  Association  of  Greater  New 
VoKK.      Secretary,   A.   Nevvburger,   1153   Myrtle  Ave.,   Brooklyn,  N.  Y. 

Indiana  Electric  Light  Association.  Secretary,  J.  V.  Zartman,  In- 
dianapolis,  Ind. 

Internal  Combustion  Engine  Association.  Secretary,  Chas.  Kratch, 
•116  W.  Indiana  St.,  Chicago.     Meetings,  second  Friday  of  each  month. 

International    Association    or    Municipal    Electricians.      Secretary, 

C.  R.   George,   Houston,  Tex. 

International  Electrotechnical  Commission  (international  body 
representing  various  national  electrical  engineering  societies  contributing 
to  its  support).  Secretary,  C.  le  Maistre,  28  Victoria  St.,  Westminster, 
London,  S.  W.,   England.     Next  meeting  at  Berlin  in   1913. 

lowA  Electrical  Association.  Secretary,  A.  W.  Zahm,  Mason  City,  la. 
Convention,    Des   Moines,   la.,   April   24-25,    1912. 

Iowa  Street  &  Interurban  Association.  Secretary,  H.  E.  Weeks, 
Davenport,   la. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
I).    Nicholson,   Newton,   Kan. 

Louisiana  Electrical  .\.ssociation.  Secretary,  W.  H.  Bower  Spangeu- 
berg,  627  Poydras  St.,  New  Orleans,  La.  Meets  third  Monday  of  each 
month. 

.Maine  Electrical  .Association.  Secretary,  Walter  S.  Hyman,  Water- 
ville,  Maine. 

Minnesota  Electrical  .Association.  Secretary,  E.  T.  Street,  76  West 
Third  St.,  St.  Paul,  Minn.  Next  annual  meeting,  March  20-22,  1912,  Min- 
neapolis,  Minn. 

Missouri  Electric,  Gas,  Street  Railway  &  Water  .Association. 
Secretary,  N.  J.  Cunningham,  Springfield  Gas  S:  F^lectric  Co.,  Spring- 
lield.    Mo.      Convention,   Joplin,   Mo.,   April    11-13,    1912. 

National  .Arm,  Pin  &  Bracket  .Association.  Secretary,  J.  I'..  Magers, 
Madison,    Ind. 

National  District  Heating  Association.  Secretary,  D.  L.  Gaskill, 
Greenville,  Ohio.  Next  annual  convention  at  Detroit,  Mich.,  June  25-27. 
1912. 

National  Electrical  Contractors'  Association  of  the  United 
States.  Secretary,  W.  H.  Morton,  41  Martin  Building,  Utica,  N.  Y. 
Xext  annual   convention,   July    17-19,    1912,    Denver,   Col. 

National  Electric  Light  Association.  Executive  Secretary,  T.  C. 
.Martin,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
Next  annual  convention  at  Seattle,  Wash.,  June  9-15,   1912. 

National  Electric  Light  Association,  Canadian  Section.  Secretary, 
T.  S.  Young,  220  King  St.,  West,  Toronto,  Can.  Convention,  Ottawa, 
Ont.,  June    19-21,    1912. 

National  Electric  Light  As.sociation,  Commercial  Section.  Secre- 
tary,   P.    S.    Dodd,    1823    E.    -ISth    St.,   Cleveland,   Ohio. 

National  Elf.ctric  Light  Association.  Eastern  New  York  Section. 
Secretary,  W.  .A.  Wadsworth,  Schenectady  Illuminating  Company,  Sche- 
nectady,  N.   Y. 

National  J^lectric  Light  .Association,  Georgia  Section.  Secretary- 
Treasurer,  T.   W.   Peters,  Columbus  Railway   Company,  Columbus,  Ga. 

National  Electric  Light  Association,  Michigan  Section.  Secretary, 
Herbert  Silvester,  18  W.ishington  Boulevard,  Detroit,  .Mich.  Conven- 
lion  June  21-25,  S..S.   Majestic. 

National  Electric  Light  Association,  Mississippi  Section.  Sec- 
retary, A.  H.  Jones,  McComb  City,  Miss.  Convention,  Vicksburg,  Miss., 
May  21-23,   1912. 
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NArioNAL  KiitcmiL-  Light  Association,  Nkdraska  Skction.  Sccre- 
lury-'I'miurer,  S.  J.  Hell,  David  City.  Neb. 

National  Ki.ecthic  I-iciit  .\ssociation,  Ntw  England  Section.  Secre- 
inry.  Miss  O.  A.  HurMicI,  HP  Trcmont  .St.,  noston,  Mass.  Next  annual 
i-onvrnlion,  .SpriiiKfiricI,   Mn.ss.,   Marcli  21   and  22,    1912. 

National  Elicthic  Light  Association,  New  MAMi'siiiitB  Section. 

National  KiKirTiiic  I.iout  .\ssociation,  Northwest  Association.  Sec- 
retary, N.  \V.   Rrockett,  Cataract  RuildinR,  Seattle,   W.ish. 

National  Electric  Light  .Association,  Powf.r  Transmission  Section. 
Secretary,   V.    n.   Riisliniore,   234   Union   St.,  Schencct.idy,   N.   Y. 

National  Electric  Light  .Association,  Pennsylvania  Section.  Sec- 
retary-Treasurer, W.   E.  Loiipr,  Philadelphia,  Pa. 

National  Electrical  Inspectors'  .Association.  Scciotary,  W.  L.  Smith, 
Concord,   Mass. 

National  Electrical  Credit  Association.  Secretary.  Frederic  P.  V'osc, 
1343    M.irquette  B\dg.,    Chicago. 

National  Electrical  Supply  Jobbers'  Association.  Secretary,  Frank- 
lin  Ovcrbagh,    411    South    Clinton    St.,    ChicaRo,    111. 

National  Fire  Protection  Association.  Secretary,  R.  Swcctlaiul,  141 
Milk  St.,   Roston,   Mass.     Next  biennial  meeting,  March,   1913. 

National  iNnEPKNOENT  Telephone  Association.  Secretary,  Joseph  R. 
Ware.  Grand  Rapids,  Mich.  Next  annual  convention,  Feb.  7-9,  1912, 
Chicago,  111. 

New  England  Electrical  Trades  Association.  Secretary,  .Alton  !■'. 
TMpper,  84  State  St.,  Roston,  Mass.  Directors  meet  first  Wednesday  of 
each  month. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl   St.,   Roston,   Mass.     Meets  last   Thursday  of  each  month. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  L.  (I. 
Marks,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth  Tuesday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  Engineering 
Societies  Ruilding,  33  West  39th  St.,  New  York. 

Ohio    Electric    Light    .Association.     Secretary,    D.    L.    Gaskill,    Green- 


ville, Ohio.  Next  annual  incclinK,  Uieakcr*  llutcl,  Cedar  Point,  Ohio, 
July    16-19,   1912. 

Ohio  .Society  op  Mi'.ciianical,  Electrical  &  Steam  Engineers.  Sec- 
rctiiry,  Prof.   I.   E.   Sanborn,  Ohio  Slate  Univerhity,  Columbus,  Ohio. 

Pittsburgh  Electric  Rooster  Club.  Recording  Wattmeter.  O.  R.. 
Itonibarli,  919  Liberty  Ave.,  PitisburKh,  Pa.  Meetings,  fourth  Monday 
of  each   month. 

Ueji'venated  .Sons  or  Jove.  Jupiter,  R.  L.  Jaynes,  Pittsburgh,  Pa.; 
Mercury    (Secretary),    E.   C.   Rennett,   St.    Louis,    Mo. 

SociEiY  lOR  the  Promotion  of  Engineering  Education.  Secretary, 
II.   11.   Norris,  Cornell   University,  Ithaca.   N.   Y. 

Society  of  Wireless  Telegraph  Engineers.  Secretary,  E.  R.  Moore, 
39  Trinity  Place,  Roston,  Ma.ss.  Monthly  meeting,  first  Saturday  of  each 
month,   at  the  Massachusetts  Institute  of  Technology,   Roston. 

Southwestern  Electrical  &  Gas  Association.  Secretary,  D.  G. 
Fisher,  3419  Hall  St.,  Dallas,  Tex.  Convention,  San  Antonio,  Tex.,  April 
25-27,   1012. 

Street  Railway  Association  or  the  State  of  New  York.  Secretary, 
J.   C.   Collins,   Rochester,  N.  Y. 

Vermont  Electrical  .Association.  Secretary-Treasurer,  .\.  R.  Mart- 
den,   Manchester,  Vt. 

Western  Association  of  Electrical  Inspectors.  Secretary,  W.  S. 
Royd,  76  West  Monroe  St.,  Chicago,  111.  Convention  St.  Louis,  Mo., 
Jan.  27-30,  1913. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  .Association.  Secretary,  J.  H.  Warder,  1737  Monadnock  Rlock, 
Chicago.  Regular  meetings,  first  Friday  of  each  month,  except  January, 
July   and   August.      .Annual   meeting,  Tuesday   after  Jan.    1   each   year. 

Wisconsin  Institute.  Secretary,  Alfred  N.  Goldsmith,  College  of  the 
City  of  New  York,  New  York. 

Wisconsin  I-^lectrical  Association.  Secretary,  George  Allison,  Stephen- 
son Building,   Milwaukee,   Wis. 

Wisconsin  Electricai  Contractors'  .Association.  Secretary,  Albert 
Petermann,  Milwaukee,  Wis.  Summer  meeting,  Waupaca  and  Chain-of- 
Lakes,    Wis.,    .August,    1912. 
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UNITED  STATES  PATENTS  ISSUED  FEB.  20,   1912. 
IPrepared  by  Robert  Starr  Allyn,   16  Exchange  Place,  New  York.] 

1.017.648.  VACUUM  LIGHTNING  ARRESTER;  F.  S.  Chapman  and 
J.  T.  Greene,  Toledo,  Ohio.  App.  filed  Nov.  20,  1909.  Vacuum 
chamber  with  baffles. 

1.017.649.  LIGHTNING  ARRESTER;  F.  S.  Chapman,  Toledo,  Ohio. 
App.    filed   Feb.   2,    1910.      Vacuum   chamber. 

1.017.670.  VOLTAGE  REGULATOR;  R.  P.  Jackson,  Wilkinsburg,  Pa. 
App.  filed  March  9,  1908.  Current  rectifier,  field-magnet  windings 
and    resistor;    without   movable   contacts. 

1.017.671.  TAPERING  METAL  BODIES;  C.  F.  Jenkins,  Washington, 
D.  C.  .App.  filed  July  27,  1911.  Abrasive  and  electrolytic  action  for 
sharpening  razors,   etc. 

1,017,680.  SANITARY  MOUTHPIECE  FOR  TELEPHONES;  N.  M. 
Marcuse,  Far  Rockaway,  N.  Y.  App.  filed  Jan.  25,  1911.  Movable 
disinfecting   pad. 

1,017,689.     ELECTRIC-WHISTLE    ALARM;    C.    H.    Rettmann,    Chicago, 

111.     App.  filed  May  6,  1911.     Electromagnetically  operated  diaphragm 

for   "noise    horns,"    etc. 
1,017,711.     DEVICE   FOR   HOLDING  TROLLEY   POLES   ON   WIRES; 

W.   F.  Van  Cleave  and   A.  T.  Woodall,   Dallas,  Tex.     App.  filed  Oct. 

18,   1909.       Auxiliary  guide  plates  in  front  of  the  wheel. 
1,017,737.     SERIES     TRANSFORMER;     G.     A.     Burnham,     Cliftondale, 

Mass.      App.    filed    Feb.    8,    1911.      A    closed   circuited    coil    preserves 

the   ratio  of  transformation  under  change  of  load. 

1.017.740.  ELECTRIC  STOCK-QUOTATION  BOARD;  M.  D.  Compton, 
New  York,   N.   Y.      App.   filed  March    19,   1910.      Cards  and   lights. 

1.017.741.  SUSPENSION  DEVICE  FOR  TROLLEY  WIRES  AND 
THE  LIKE:  F.  S.  Denneen,  Mansfield,  Ohio.  App.  filed  Dec.  20, 
1906.      Adjustable   and   flexible. 

1,017,759.     ELECTRIC   CONDUIT:   O.   T.   Hungerford,    Belleville,   N.  J. 

App.   filed   Sept.    10,    1906.      Subterranean. 
1.017,874.     ELECTRIC   HE.ATER;    L.    E.   A.    Kelso,    Provo,   Utah.      App. 

filed   April    12,    1911.      Water   heater;   immersion   type. 
1,017  916.      POWER    HAMMER:    G.    H.    Rowe,    Berwyn,    111.      App.    filed 

Oct.    31,    1910.      Solenoid   lift:    air   cushion. 
1,017,945.     COMMUTATOR    CONSTRUCTION    FOR    DYNAMO-ELEC- 
TRIC  MACHINES:   T.    E.   Allen,    Milwaukee,   Wis.      App.   filed   Feb. 

28,    1910.      Air-cooled   segments;    for   turbo-generators. 
1,017,948.     SWITCH     FOR    IGNITION     SYSTEMS;     G.     H.     Boynton, 

Dalton,    Mass.      .App.    filed   July    13,    1908.      Lever   switch   with    safety 

plug. 

1,017,967.  TELEPHONE  SELECTING  DEVICE;  F.  E.  Granger,  Aber- 
deen, S.  D.  App.  filed  Sept.  29,  1909.  Signaling  and  receiving  ap- 
paratus for  party  line. 

1,017,981.  ELECTROPLATING  WITH  ZINC;  A.  A.  Lemetre,  Paris. 
France.  App.  filed  May  29.  1911.  Bath  of  ZnSO^,  NH4CI,  Na-^SOi, 
H2  SO4  and  H2O.  ■ 

1,018,003.     CARBON    ELECTRODE    FOR    ELECTRICAL    PURPOSES; 

B.   Redlich,   Ratibor,   Germany.     App.   filed  Oct.    13,    1911.      Connector 

of  carbon  with  a  metal  core. 
1,018,019.     CONTROLLER:    E.    W.    Stull,    Milwaukee,    Wis.      App.    filed 

July  20,    1910.      Insulating  drum  molded  on   the  shaft. 
1,018,026.      SAFETY    SIGNAL    APPARATUS;    J.    H.    Alandar    and    R. 

McGregor,  Chicago,  111.     App.  filed  Aug.  29,   1910.     Signal  to  prevent 

crossing  in   rear  of  a   car   when  another  car  is  approaching  from   the 

opposite  direction. 


1,018,038.  SIGNALING  APPARATUS  FOR  TURPENTINE  STILLS; 
R.  Dunwody,  Kirkwood,  Ga.  App.  filed  March  10,  1911.  Alarm  and 
register. 

1,018,082.  TELEPHONE  TRANSMITTER;  C.  R.  Rogers,  Waverly, 
N.  Y.     App.  filed  April   10,   1911.     Sterilizing  material  and  diaphragm. 

1,018,115.  TELEGRAPHING  SYSTEM  AND  APPAR.ATUS;  C.  Kins- 
ley, Chicago,  111.  App.  filed  Feb.  2,  1903.  Chemical  printing  re- 
ceiver. 

1,018,141.  COMMUTATOR;  W.  G.  Viall,  Bridgeport,  Conn.  App.  filed 
.April   28,    1910.     For  toy  motors  for  toy  electric  cars,  etc. 

1,018,162.  ELECTRIC  BELL;  S.  Brown,  Alexandria,  Va.  App.  filed 
April   29,    1911.     Two   alarm   circuits. 

1,018,182.  TELEPHONE  TRANSMITTER;  F.  Gottschalk,  New  York, 
N.   Y.     App.   filed  June    12,    1911.     Resistance   cup. 

1,018,196.  AUTOMATIC  SWITCH;  C.  L.  Kennedy,  South  Braintree, 
Mass.  App.  filed  Dec.  13,  1909.  For  induction  motor  of  split-phase 
type.     Improvement  on   Patent  No.   860,124. 

1,018,198.  TROLLEY;  H.  F.  Kunieski  and  M.  Swiecicki,  Philadelphia, 
Pa.     App.   filed  Sept.   16,   1911.     Wheel  with  guard. 

1,018,226.  TELEPHONE  REPEATING  SYSTEM  AND  APPARA- 
TUS; C.  Adams-Randall,  New  York,  N.  Y.  App.  filed  April  2,  1910. 
Automatic;    electromagnetic    controlling    switches. 

1,018,239.  AUTOMATIC  FUSE  RESETTER;  J.  B.  Elkin,  ColumbU, 
S.  C.  App.  filed  Aug.  10,  1911.  Reel  for  resetting  fuse  wires  in 
telephone   and  telegraph   circuits. 

1,018,297.  SWITCH  AND  CUT-OTJT  BOX;  W.  P.  Carstarphen,  Jr., 
Denver,  Col.     App.  filed  May  7,   1909.     Flush  wall  box  for  fuses,  etc. 

1,018,304.  FOG-SIGNAL  LIGHT;  R.  C.  Douglas,  Oakland,  Cal.  App. 
filed  Oct.   13,   1910.     Arc  light  with  a  signal-controlled  electrode. 

1,017,309.  ELECTROMAGNETIC  ENGINE;  H.  J.  Ford,  San  Quentin, 
Cal.     App.   filed   May  6,    1911.     Multiple   solenoid  reciprocating. 

1,018,322.  VOLTAGE-REGULATING  SYSTEM;  R.  P.  Jackson,  Wil- 
kinsburg, Pa.  .App.  filed  Jan.  10,  1908.  To  maintain  the  voltage 
regardless  of  variations  in  the  amount  and  power  factor  of  the 
load. 

1,018,328.  MINE-ALARM  INSTRUMENT;  H.  W.  Lee  and  G.  H. 
Weedman,  Mount  Morgan,  Queensland,  Australia.  App.  filed  Feb. 
11,    1911.     To   indicate   settling  or   ground   falls. 

1,018,332.  ELECTROPL.ATING  PROCESS:  F.  J.  McElhone,  Jersey 
City,  N.  J.  App.  filed  March  26,  1908.  For  electrotyping;  the 
graphite  is  treated  with  an  organic  acid,  then  applied,  washed  and 
plated. 

1,018,334.  SPRING  CONTACT  PLATES;  T.  E.  Murray,  New  York, 
N.  Y.     App.  filed  June  29,   1911.     Mounted  to  receive  a  plug. 

1.018.355.  BATTERY  FOR  CLEANING  TARNISHED  METALS;  R. 
H.  Galbreath,  Denver,  Col.  App.  filed  May  29,  1911.  The  plates 
are  held  together  by  a  frame. 

1.018.356.  AUDIPHONE  RHEOSTAT  AND  SWITCH;  K.  B.  Hast- 
ings, Boston,  Mass.  App.  filed  April  13,  1911.  Minute  device  with 
push-button. 

1.018.375.  SIGNALING  SYSTEM;  H.  O.  Rugh,  Sandwich,  111.  App. 
filed  July   8,   1909.      Selective  telephone  signals. 

1.018.376.  SIGNALING  SYSTEM;  H.  O.  Rugh,  Sandwich,  111.  App. 
filed  Sept.  2,  1909.  Selective;  for  railroad  telephone  and  telegraph 
work. 

1,018,381.  ELECTRICAL  CIRCUIT  SWITCH;  J.  M.  Smith,  Philadel- 
phia, Pa.     App.  filed  May  25,  1910.     Lever  switch  for  ignition  work. 
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WIRELESS  REGULATIONS. 

The  international  wireless  telegraph  convention  will  again 
convene  in  London  during  the  month  of  June  this  year. 
Although  no  government,  through  its  representatives,  had  a 
more  prominent  part  than  the  United  States  in  framing 
the  terms  and  regulations  of  the  convention  organized  in 
Berlin  in  1906,  yet  the  Senate  has  steadfastly  ignored  its 
ratification.  When  the  invitation  to  our  government  to 
participate  in  the  London  convention  was  withdraw^n,  the 
Senate  committee  on  foreign  relations  awakened  to  the  fact 
that  from  a  wireless  standpoint  this  country  was  an  outcast 
among  the  nations  and  hastened  to  make  amends  by  re- 
porting the  treaty  out  of  the  committee.  As  there  is  no 
serious  opposition,  the  treaty  will  probably  receive  favor- 
able action  in  the  Senate,  and  delegates  representing  the 
State,  War  and  Navy  Departments  and  the  commercial 
interests  will  be  appointed  to  attend  the  London  convention. 
Even  with  the  treaty  ratified,  special  legislation  is  necessary 
to  put  its  requirements  into  effect  and  to  meet  the  wireless 
conditions  peculiar  to  this  country.  Several  wireless  bills 
have  recently  been  introduced,  in  both  branches  of  Con- 
gress, and  public  hearings  have  been  held  on  the  Alexander 
bill  in  the  House  and  the  Bourne  bill  in  the  Senate.  These 
hearings  developed  serious  differences  of  opinion  between 
the  experts  of  the  government  departments  and  the  wireless 
companies,  for  the  very  natural  reason  that  their  terms  re- 
flect only  the  views  of  government  officials,  who,  following 
the  precedent  of  European  countries,  appear  determined  to 
make  wireless  telegraphy  primarily  an  auxiliary  to  the 
naval  and  military  establishments,  and  to  this  end  demand 
extraordinary  privileges  and  powers.  In  other  words,  the 
spirit  seems  to  be  that  of  the  "war  lord,"  who  considers 
domination  in  peace  of  the  civilian  element  not  an  improper 
construction  of  the  axiom  "In  time  of  peace  prepare  for 
war." 

On  the  other  hand,  there  can  be  no  question  as  to  the 
useless  and  wasteful  duplication  of  wireless  stations  along 
the  coasts.  The  Navy  Department  has  erected  and  operates 
a  complete  chain  of  wireless  stations  along  the  Atlantic 
and  Gulf  coasts,  including  the  West  Indies  and  the  Canal 
Zone.  A  similar  chain  owned  by  the  United  Wireless, 
Marconi  and  United  Fruit  companies  occupies  the  same 
territory.  The  navy  operates  stations  on  the  coasts  of 
California,  Oregon,  Washington,  Alaska,  Hawaii  and  two 
in  the  Philippine  Islands,  while  the  Signal  Corps  of  the 
army  also  maintains  stations  in  Alaska  and  the  Philippine 
Islands,  and  the  United  Wireless  operates  commercial  sta- 
tions along  the  Pacific  coast  of  the  United  States  and 
Alaska.  The  majority  of  the  stations  are  in  or  near  the 
principal  ports.  In  nearly  every  case  a  commercial  station 
adjoins  a  military  station,  too  close  to  make  tuning  effective, 
resulting  in  conflict  and  waste  of  time  and  effort.  The  bills 
before  Congress  do  not  regulate  or  interfere  with  the  gov- 
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crmiKMit  wireless  sets.  consc(|iuiitly  tin-  rc(|iiircmnus  arc  oi)- 
pressive  upon  the  commercial  stations.  The  bills  now  be- 
fore Congress  fall  short  of  reaching  the  root  of  the  trouble, 
namely,  the  existence  of  too  many  shore  stations  imperfectly 
manned.  The  remedy  appears  to  lie  in  a  single  system  of 
shore  stations,  which  would  then  serve  not  only  as  sentinels 
in  time  of  war  but  as  effective  guards  to  American  and 
foreign  shipping  along  our  coasts.  Regulations  for  wire- 
less stations  would  thereby  be  greatly  simplified,  for  the 
preponderance  of  trouble  from  interference,  precedence, 
type  of  apparatus,  capacity,  etc.,  comes  from  the  shore 
stations,  the  marine  equipments  being  comparatively  simple 
and    uniform. 


THE  BRITISH  COAL  STRIKE  FROM  AN  ELECTRICAL  ENGINEERING 
STANDPOINT. 
The  great  coal  strike  in  Great  Britain  may  be  considered 
from  many  points  of  view.  From  the  electrical  engineering 
standpoint  it  is  likely  to  precipitate  the  closing  of  many 
power  and  lighting  plants  at  an  early  date,  for  lack  of  fuel 
supply,  with  great  consequent  inconvenience  and  distress. 
From  this  standpoint  it  is  likely  to  constitute,  if  prolonged, 
an  object  lesson  on  the  dependence  of  modern  civilization 
on  electric  power  supply.  Ever  since  protoplasm  first  or- 
ganized itself  on  this  planet,  the  struggle  for  existence  has 
been  the  salient  feature  of  organic  life,  and  so  inevitable 
is  this  struggle  that  life  may  be  defined  as  that  property  of 
an  organic  structure  which  involves  a  struggle  for  ex- 
istence. The  necessity  for  consuming  food  and  of  domi- 
nating the  immediate  space  coexists,  for  each  individual, 
with  a  necessarily  strong  propensity  to  multiply  the  species. 
In  ancient  days  v^^ar,  pillage  and  disease  were  the  weapons 
of  that  struggle  and  made  the  darkest  shadows  of  animal 
history;  while,  generation  by  generation  and  age  by  age, 
the  struggle  slowly  developed  the  powers  and  capabilities  of 
organisms,  thus  constituting  the  redeeming  luster  of  that 
inevitable  law.  All  that  man  can  proudly  boast  of,  in  in- 
telligence, sagacity,  providence,  foresight  and  moral  quali- 
ties, has  been  forged  on  the  harsh  hearth  of  the  never- 
ending  conflict.  On  the  one  hand,  population  had  to  be 
checked  by  stern  necessity.  On  the  other  hand,  the  process 
in  the  long  run  steadily  evolved  the  higher  creatures.  That 
struggle  and  incentive  are  so  necessary  to  us  mortals  that 
as  soon  as  we  relax  we  begin  to  retrogress.  The  decay  of 
nations  or  of  individuals  sets  in  with  the  deprivation  of 
necessity  to  intellectual,  physical  or  moral  effort. 

During  the  last  hundred  years  the  great  benefits  to  man- 
kind from  applied  science  have  eased  the  struggle  and  made 
lighter  in  many  directions  the  burdens  of  existence.  In 
response  to  the  relaxation,  it  has  been  shown  by  many 
statisticians  that  the  increase  in  world  population  has  been 
extraordinarily  rapid  in  that  century,  by  comparison  with 
preceding  centuries.  The  old  pressure  is  again  making 
itself  felt  on  the  new  basis.  But  in  that  time  we  have  also 
reduced  the  number  and  the  destructiveness  of  wars,  while 
pillage  has  been  greatly  reduced  and  pestilence  greatly 
checked.  The  inevitable  struggle  for  existence  is,  there- 
fore, driven  into  economic  channels.  We  need  not  then  be 
surprised  if  the  economic  struggles  manifest  all  the  acri- 
mony and  intensity  which  the  original  forms  of  the  struggle 
invariably  manifested.     Another  great  difference  between 


tin-  modern  phase  of  the  struggle  f(jr  existence  and  the 
older  forms  of  history,  besides  the  clianiiil  which  it  takes, 
is  its  universality,  partly  the  effect  of  electrical  de\clo]j 
ment.  In  former  days,  as  in  the  age  of  Ruth,  we  know  tliat 
one  valley  might  have  its  inhabitants  destroyed  by  famine- 
or  war  while  another  valley  not  far  away  remained  uii 
scathed,  so  loose  were  the  strings  of  intercommunication. 
Now,  owing  to  the  telegraph  and  telephone,  as  well  as  the 
steamship  and  locomotive,  conditions  tend  to  equalize  over 
the  globe,  so  that  the  struggle  is  rendered  more  nearly 
uniform,  and  at  the  same  time  more  gigantic. 


AUXILIARY  PLANT  OF  THE  LOS  ANGELES  EDISON  SYSTEM. 

The  great  southern  California  network  of  transmission 
plants  operated  by  the  Los  Angeles  Edison  Company  is  not 
only  the  oldest  transmission  network  in  the  country  but  it 
is  unique  in  the  thoroughness  with  which  the  territory  is 
covered  and  in  the  rapidity  in  which  extension  follows  ex- 
tension. The  latest  plant  on  this  great  system  is  a  steam 
auxiliary  at  Long  Beach,  of  which  we  publish  a  full  de- 
scription elsewhere.  It  seems  odd  at  first  thought  to  go 
25  miles  from  the  chief  city  of  the  system  for  the  installa- 
tion of  an  auxiliary  plant,  but  it  must  be  remembered  that 
in  a  network  covering  so  great  a  territory  a  small  displace- 
ment of  an  auxiliary  station  from  the  center  of  load  does 
not  signify  very  much,  and  further  when  a  steam  station  is 
erected  condensation  water  is  a  prime  necessity,  and  water 
is  somewhat  scarce  in  southern  California,  at  least  during 
a  considerable  portion  of  the  year.  When  it  comes,  there- 
fore, to  furnishing  condensing  water  for  a  plant  which  is 
laid  out  for  an  ultimate  equipment  of  120,000  kw,  a  free 
supply  of  water  is  of  the  highest  importance  and  the  ocean 
is  about  the  only  place  in  the  neighborhood  of  southern 
California  from  which  a  free  water  supply  can  be  obtained. 
Besides,  real  estate  is  one  of  the  principal  industries  of  Los 
Angeles  and  land  is  decidedly  high-priced  anywhere  within  a 
considerable  distance  of  the  city ;  hence  it  is  no  small  thing 
to  get  room  for  expansion  in  a  big  station  at  a  moderate 
figure  even  if  one  has  to  go  25  miles  for  it.  Therefore  the 
plant  was  established  at  Long  Beach  where  there  are  plenty 
of  land  and  plenty  of  water. 

At  present  only  one  15,000-kva  turbo-generator  is  in  use. 
The  turbine-room,  however,  is  laid  out  for  the  immediate 
installation  of  a  second  unit  and  the  boiler-room  is  of  corre- 
sponding size.  The  turbo-generator  now  installed  is  of 
the  ordinary  vertical  Curtis  type,  of  the  five-stage  con- 
struction, and  drives  at  750  r.p.m.  a  ii,ooo-volt,  three-phase 
generator,  delivering  current  at  50  cycles  per  second.  The 
particularly  interesting  feature  of  the  plant  is  that  it  is 
equipped  with  oil-burning  furnaces  which  reduce  boiler- 
room  operation  to  the  lowest  possible  terms.  The  oil  is 
obtained  from  the  n.eighboring  oil  field  and  is  stored  in 
reinforced  concrete  tanks  which  can  be  filled  either  from 
tank  cars  or  by  connection  with  a  neighboring  pipe  line. 
The  tanks  are  about  700  ft.  away  from  the  station  and 
aggregate  about  18,000  bbls.  capacity.  From  the  storage 
tanks  the  oil  is  pumped  to  two  service  tanks  outside  of  the 
boiler-room,  each  of  which  is  fitted  with  live  steam  coils 
for  pre-heating  the  oil,  which  makes  it  somewhat  easier  to 
manage.    Four  oil  burners  are  installed  for  each  boiler,  all 
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located  toward  the  back  of  the  furnace,  and  the  oil  is  fed 
into  the  burners  by  steam  pumps  and  the  combustion  con- 
trolled by  an  automatic  regulating  system.  The  feed-water 
for  making  up  losses  is  drawn  from  a  well  on  the  premises. 

The  whole  arrangement  of  the  plant  is  devised  for  tiic 
purpose  of  making  the  auxiliary  as  steadily  useful  as  possi- 
ble on  the  system  of  which  it  is  a  part.  It  is  Available  at 
all  times  for  continuous  or  temporary  service  in  parallel 
with  the  hydroelectric  stations  of  the  company  and  is  of 
great  service  in  dealing  with  sudden  peaks  coming  at  the 
time  when  the  hydroelectric  part  of  the  equipment  is  work- 
ing at  reduced  capacity.  An  interesting  minor  feature  of 
the  plant  is  a  very  complete  equipment  of  auxiliary  appa- 
ratus for  watching  the  service  of  the  steam  plant  both  in 
the  turbine-room  and  at  the  furnaces.  The  instrumental 
equipment,  in  fact,  is  sufficient  to  keep  the  plant  under  con- 
tinual conditions  approximating  those  reached  in  a  test,  so 
that  any  variation  from  the  conditions  of  maximum  econ- 
omy can  be  quickly  detected.  It  is  a  capital  example  of  a 
plant  particularly  designed  to  operate  in  parallel  with 
hydraulic  plants  and  to  be  of  the  maximum  possible  effi- 
ciency as  a  part  of  a  great  distribution  system. 


MEASURING  INSULATION  RESISTANCE  BETWEEN  OPEN  WIRES. 

When  a  very  short  line  wire,  say  a  short  section  of  under- 
ground cable  only  a  few  meters  in  length,  is  freed  at  the 
distant  end  and  has  its  insulation  resistance  measured  at 
the  near  end,  it  is  manifest  that,  unless  the  insulation  is 
very  defective,  the  conductor  resistance  of  the  line  does  not 
affect  the  apparent  insulation;  or,  expressing  the  same 
condition  in  other  terms,  the  apparent  insulation  does  not 
have  to  be  corrected  for  the  conductor  resistance  of  so 
short  a  length.  The  insulation  resistance  of  the  short  cable 
is  likely  to  measure  hundreds  of  megohms,  while  the  total 
conductor  resistance  of  the  section  is  likely  to  measure  only 
a  fraction  of  i  ohm.  When,  however,  the  line  under  test 
is  steadily  increased  in  length,  the  total  conductor  resistance 
rises  steadily,  and  also  the  total  leakage,  so  that  after  a 
certain  length  of  time  is  reached  the  insulation-resistance 
measurement  begins  to  be  appreciably  affected  by  the  con- 
ductor resistance.  Owing  to  the  growth  of  the  leakage 
current  at  the  near  end  of  the  line,  an  appreciable  IR  drop 
of  pressure  develops,  so  that  the  pressure  at  tlie  distant 
free  end  becomes  distinctly  reduced  below  that  at  the  test- 
ing end.  The  effect  produced  is  substantially  the  same  as 
though  all  the  leakage  in  the  line  were  collected  into  a 
single  aggregate  leak  which  was  applied  at  the  middle  of 
the  line.  What  is  measured  at  the  testing  end  is  then  the 
resultant  insulation  resistance  in  the  aggregate  leak  plus 
half  the  conductor  resistance  of  the  line. 

If  the  line  is  still  further  increased  in  length,  still  main- 
taining uniform  linear  resistance  and  leakance,  the  above- 
mentioned  influences  become  intensified,  and  the  position 
of  the  resultant  fault  or  total  aggregate  leak  shifts  from 
the  middle  of  the  line  toward  the  testing  end  and  takes  up 
a  position  about  one-third  of  the  line  length  away  from  the 
testing  station.  At  this  stage,  which  is  commonly  presented 
in  practical  telegraphy  under  wet-weather  conditions,  a 
serious   error   is   made    in   estimating   the   linear    insulation 


resistance  if  no  correction  is  made  for  the  effects  of  con- 
ductor resistance  on  the  test.  Finally,  if  the  line  is  still 
further  increased  in  length,  especially  if  its  linear  insulation 
is  uniformly  low,  the  effect  of  conductor  resistance  upon 
the  test  becomes  so  great  that  it  makes  hardly  any  per- 
ceptible difference  at  the  testing  station  whether  the  distant 
end  of  the  line  is  freed  or  grounded.  The  correction  which 
must  then  be  made  for  the  influence  of  conductor  resistance 
on  the  apparent  insulation  resistance  becomes  very  large. 
By  far  the  simplest  method  of  making  the  correction  for 
conductor  resistance  is  that  of  Kennelly,  using  hyperbolic 
trigonometry. 

In  the  United  States  the  glass  insulator  has  almost  abso- 
lute sway  in  connection  with  aerial  telegraph  and  telephone 
lines.  These  glass  insulators  are  ideally  simple  and  inex- 
pensive, having  been  introduced  into  telegraphy  more  than 
half  a  century  ago  and  having  undergone  very  little  change 
since  their  first  introduction.  Their  use  has  been  rendered 
possible  by  the  continental  climatic  conditions  that  pertain 
to  North  America.  Over  by  far  the  greater  proportion  of 
the  surface  of  this  country  the  prevalent  winds  are  dry  and 
their  relative  humidity  is  low.  Consequently,  although  glass 
is  a  hygroscopic  substance,  upon  which  moisture  readily 
deposits,  the  surface  of  American  glass  insulators  is  ordi- 
narily dry  in  fine  weather.  In  Europe,  and  especially  in 
Great  Britain  and  the  littoral  regions,  the  prevailing  winds 
are  from  the  sea  and  are  usually  nearly  saturated  with 
moisture.  In  those  countries  glass  insulators  have  failed 
completely,  even  in  fair  weather.  Long  and  costly  experi- 
ence has  led  to  the  adoption  of  relatively  costly  porcelain 
insulators  of  multi-petticoat  types  for  European  telegraph 
lines,  and  even  with  these  the  average  linear  insulation  is 
so  low  that  difficulties  are  constantly  being  encountered 
with  temporary  failure  of  lines  through  leakage.  There  is 
nothing  which  strikes  a  European  telegraph  engineer  more 
profoundly,  on  his  first  visit  to  the  North  American  conti- 
nent, than  the  well-nigh  universal  blue-grass  insulator. 

In  the  article  beginning  on  page  545  Mr.  Frank  F.  Fowle 
points  out  how  seriously  the  leakance  along  a  telegraph  line 
may  increase  during  rainfall  and  how  little  the  fine-weather 
insulation  of  a  long  line  may  reveal  the  danger  of  failure 
of  such  lines  under  a  downpour  of  rain.  He  indicates 
clearly  that  it  is  the  linear  leakance  under  the  worst  normal 
weather  conditions  that  is  important,  and  not  its  amount 
under  favorable  weather  conditions.  He  also  indicates 
methods  by  which  the  linear  insulation  resistance  can  be 
correctly  measured  with  least  interference  to  the  regular 
o;)eration  of  the  line.  An  ideal  arrangement  would  be  a 
simple  and  convenient  automatic  device  left  constantly  in 
the  circuit  of  a  telegraph  line,  which  would  steadily  record 
the  variations  of  insulation  resistance  with  changing 
weather  conditions,  so  that  an  inspection  of  the  record 
might  give  warning  in  advance  of  impending  failure  of 
signals  with  bad  weather.  The  particular  test  suggested, 
with  equal  electromotive  forces  in  conjunction  at  the  two 
ends  of  the  line,  gives  a  test  to  ground  over  half  the  line 
in  the  normally  closed  state,  and  a  test  over  the  whole  line 
when  specially  freed  at  the  distant  end.  It  can  be  applied 
very  cpiickly,  with  no  other  instrument  than  an  ordinary 
milliammeter. 
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EXPERT  ENGINEERING  EVIDENCE. 


rile  I'lU'ifu"  Association  of  ("oiisiiltiiij,'  I'.nj^iiKirs  was 
rrccntly  orj^aiiizotl  with  luaiUiuartcrs  in  San  l-'raiicisco. 
It  embraces  in  its  charter  niemhersliip  the  following  engi- 
neers, engaged  in  consulting  practice:  Messrs.  A.  L. 
Adams,  \\  i\.  Haum.  Hornard  IJienenlield,  \V.  A.  Cattell, 
t  .  Derleth.  jr..  (_i.  I..  Dillman,  J.  il.  Dockweiler,  l-.dwin 
Diirvea,  |r.,  ).  D.  (ialloway,  C.  l-'..  Gnnisky,  Willi.iin  Ham 
Mali.  P.  "h.  Harroun,  Colonel  W.  F..  Ileuer,  I..  J.  iloiil, 
Howard  C.  Holmes.  A.  M.  Hunt.  N.  H.  Kellogg.  C".  D. 
Marx.  M.  M.  O'Shanghncssy.  Lutlur  Wagoner,  j.  II. 
Wallace  and  C.  B.  Wing. 

At  a  recent  meeting  a  resolution  was  uuauimously 
ailopted  relating  to  court  expert  evidence,  instructions  being 
given  that  copies  should  be  sent  to  the  members  of  the 
judiciary  and  legal  profession  in  the  State  of  California. 

The  preamble  of  the  resolution  recites  that  the  associa- 
tion recognizes  the  serious  objections  inherent  in,  and 
views  with  disapproval,  the  prevailing  method  of  procuring 
vxpert  evidence  in  cases  at  law  in  which  engineers  acting 
nominally  as  advisers  of  the  court  are  employed  as  wit- 
nesses and  compensated  by  the  respective  litigants  without 
the  advice  or  co-operation  of  the  court,  being  thus  subject  to 
partisan  influence  while  in  the  discharge  of  a  non-partisan 
duty ;  and  that  the  association  is  of  the  opinion  that  the 
usefulness  of  the  engineer,  both  to  courts  and  to  litigants, 
in  controversies  requiring  special  engineering  knowledge 
and  experience,  might  be  greatly  extended  and  the  ends  of 
justice  more  fully  conserved  if  a  wiser  order  of  procedure 
were  instituted.  The  final  clause  is  as  follows :  Resolved, 
that  the  officers  of  this  association  be  instructed  to  call,  by 
formal  communication,  the  provisions  of  our  code  of  ethics 
of  the  association  bearing  upon  this  subject  to  the  attention 
of  the  judiciary  of  California,  both  state  and  federal,  and 
to  the  attention  of  the  leading  attorneys  at  law,  either 
personally  or  through  their  bar  associations,  or  both,  with 
the  request  that  they  co-operate  with  this  organization  as 
opportunity  offers  in  bringing  about  the  changes  desired." 

The  provision  of  the  code  of  ethics  referred  to  is  as 
follows  : 

"2.  For  the  purpose  of  improving  present  court  proce- 
dure in  its  relation  to  engineering  practice,  and  for  the 
purpose  of  increasing  the  efficiency  of  the  engineering  pro- 
fession as  an  aid  to  the  settlement  of  questions  in  con- 
troversy, this  association  believes  it  desirable  to  restrict 
such  engagements  as  soon  as  practicable  to  the  following 
conditions: 

■'(a)  As  a  witness  when  appointed  by  and  compensated 
through  the  agency  of  the  court. 

■'(b)  As  court  commissioner,  referee  or  other  examiner, 
preferably  sitting  with  an  attorney,  to  take  evidence  in- 
volving engineering  questions. 

■'(c)  As  arbitrator  appointed  by  either  party  to  the  con- 
troversy, or  by  both  parties  jointly  through  the  agency  of 
the  court  or  otherwise,  and  compensated  by  both  parties 
conjointly. 

"(d)  As  special  adviser  to  either  contestant." 

The  association  has  issued  a  schedule  of  fees,  together 
with  recommendations  as  to  extra  payments,  change  of 
plans,  employment  of  specialists,  etc. 


HYDROELECTRIC     DEVELOPMENT     ON    THE 
NIPPASHI  RIVER,  JAPAN. 


The  Inawashiro  Hydroelectric  Power  Company  has  se- 
cured the  water  rights  on  the  Nippashi  River  as  well  as  the 
right  to  regulate  the  flow  at  the  outlet  of  Lake  Inawashiro 
and  will  begin  operations  on  a  development  of  about  73,500 
kw  which  will  be  transmitted  over  a  144.23-mile,  100,000- 
volt  line  to  Tokyo.     The  Nippashi  in  its  flow  from  Lake 


Inawashiro  to  the  sea  (|io|)s  kjoo  ft.  between  the  l.ikc  and 
the  |)lateau  surrounding  the  city  of  VVakamatsu,  6  miles 
distant.  The  lake  itself  has  a  surface  area  of  44  sq.  miles, 
a  drainage  area  of  some  290  sq.  miles  and  is  about  1700  ft. 
above  sea  level.  A  constant  How  of  at  least  S40  cu.  ft.  per 
second  is  available  in  the  river,  but  it  is  possible  to  regulate 
the  flow  according  to  the  variations  in  load,  storing  up  the 
water  in  the  lake  above  against  peak-load  conditions. 

There  are  four  power  sites  available  along  the  river  at 
.ill  of  which  stations  will  be  ultimately  erected  as  follows: 


Station. 

Head  in  Feet. 

Cubic 
Wa 

Fo 
ter 

9t-8econdi 
Available 

of 

Theoretical 
Horsepower. 

1 

349.02 

1400 

55,700 

2 

225.62 

1400 

.56.000 

.? 

116. 

1100 

14.500 

4 

204.50 

1 000 

23,250 

Total 

895.14 

129.450 

The  figures  given  are  maximum  peaks  for  a  few  hours' 
duration,  and  the  smaller  quantities  of  water  available  for 
Stations  3  and  4  are  due  to  the  presence  of  irrigation  canals 
near  these  levels. 

The  transmission  line  will  be  made  up  of  four  three-phase 
circuits  on  two  separate  tower  systems  and  will  run  from 
Station  I  to  a  transformer  station  in  Tokyo.  It  is  not  ex- 
pected that  the  entire  development  will  be  started  at  once ; 
but  work  will  begin  immediately  on  Station  i,  which  will 
be  equipped  complete  for  the  maximum  power  available  at 
that  site.  A  single  tower  line  with  duplicate  circuits  will 
be  erected  and  three  switching  stations  with  equipment 
sufficient  to  handle  the  two  circuits.  In  Tokyo  a  station 
will  be  erected  to  house  half  of  the  ultimate  transformer 
equipment.  The  development  will  be  in  charge  of  Mr.  J. 
Tachihara,  of  the  engineering  staff  of  the  Mitsu  Bishi  Com- 
pany, who  is  at  present  in  this  country  studying  high-tension 
transmission  systems  and  notable  hydroelectric  installations. 


DR.  KENNELLY  ADDRESSES  BOSTON  ELECTRICAL 

MEN. 


At  the  regular  weekly  meeting  of  the  Luncheon  Club 
branch  of  the  New  England  Section  of  the  N.  E.  L.  A.  at 
Boston  on  March  i  Dr.  A.  E.  Kennelly,  professor  of  elec- 
trical engineering  at  Harvard  University,  gave  a  most  in- 
teresting talk  on  "Electrical  Communication,"  paying 
special  attention  to  ocean  cable  work,  wireless  telegraphy 
and  telephony.  Dr.  Kennelly  pointed  out  how  the  progress 
of  the  world  has  always  been  an  outcome  of  the  struggle 
for  existence,  and  in  bold  strokes  sketched  the  debt  civiliza- 
tion owes  to  electric  communication,  which  has  practically 
eliminated  the  solitary  conditions  of  isolated  areas  and 
brought  them  into  touch  with  the  world.  He  briefly  re- 
viewed the  early  days  of  ocean  cable  service,  which  have 
led  to  a  development  capable  of  reaching  from  the  earth 
to  the  moon,  assuming  that  all  existing  cables  were  laid  out 
in  a  straight  line.  Fifteen  ships  are  now  regularly  engaged 
in  maintenance  work  on  the  world's  cable  systems,  and  ex- 
perience shows  no  sign  of  depreciation  in  cables  laid  in 
sea  water.  Mechanical  injuries  attributed  to  the  movement 
of  water  currents  of  varying  temperature  across  cables  rest- 
ing on  rocky  beds,  the  attrition  from  waves  and  damage 
done  by  animal  life  are  the  chief  sources  of  wear  and  tear. 
The  cost  of  a  modern  cable  laid  and  ready  for  service  is 
about  $1,000  per  mile,  each  of  the  later  transatlantic  lines 
representing  an  investment  of  about  $3,000,000.  The  latter 
are  heavily  loaded  with  traffic  and  are  likely  to  remain  so 
for  many  years.  Dr.  Kennelly  said  that  thus  far  wireless 
telegraphy  has  brought  the  cable  companies  far  more  busi- 
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ness  than  it  lias  taken  truin  them,  and  that  there  is  no 
immediate  prospect  of  the  cessation  of  cable  laying, 
although  wireless  communication  probably  will  monopolize 
the  field  in  time. 

Dr.  Kennelly  touched  upon  the  influence  of  weather  con- 
ditions upon  wireless  transmission,  emphasizing  the  adverse 
influence  of  solar  rays  upon  the  distance  of  effective  service. 
The  sun  appears  to  act  like  an  evil  eye  so  far  as  the  wire 
less  man  is  concerned,  but  it  is  certain  that  the  world  will 
learn  far  more  about  the  conditions  of  the  upper  atmos- 
phere than  it  would  had  such  difficulties  never  arisen.  The 
effect  of  intervening  masses  of  land  in  cutting  oft'  signals 
was  outlined,  and  the  speaker  stated  that  in  entering  the 
Bay  of  Genoa  the  Alps  seem  to  interpose  an  insuperable 
barrier  to  the  reception  of  signals  from  the  north.  Two 
hundred  miles  out  at  sea  the  messages  may  again  be  picked 
up,  showing  that  in  some  manner  the  ether  waves  pass 
around  the  mountain  ranges.  Dr.  Kennelly  said  that  in  his 
opinion  wireless  communication  holds  the  greatest  possi- 
bilities for  the  future.  Already  the  operator  on  an  ocean 
liner  possesses  an  electric  arm  capable  of  sweeping  120,000 
sq.  miles  of  sea,  an  invasion  of  space  far  exceeding  any- 
thing accomplished  in  the  past.  In  wireless  telephony  the 
prospect  is  bright,  although  the  present  range  of  communi 
cation  is  only  about  200  miles.  The  present  limit  of  cable 
telephony  is  about  60  miles,  with  prospects  of  a  substantial 
increase  by  the  Pupin  method.  A  great  advantage  of  wire- 
less telephony  is  that  if  the  receiver  can  detect  anything 
at  all  he  can  hear  the  message  clearly.  Good  work  is  being 
done  along  the  lines  of  directing  wireless  waves  and 
eliminating  interference,  and  it  is  reasonable  to  expect 
progress  in  converting  sound  waves  into  electric  waves  of 
high  power.  Inter-individual  wireless  communication  is 
.ilso  a  possibility  of  the  future. 


THE  ELECTRIC  VEHICLE  IN  BOSTON. 


At  the  regular  weekly  meeting  of  the  Electric  Vehicle 
Club  of  Boston  on  Feb.  28,  with  Vice-president  E.  S. 
Mansfield  in  the  chair,  it  was  announced  that  a  list  of  about 
950  prospective  purchasers  of  electric  pleasure  cars  will 
shortly  be  completed  and  circularized  by  the  Boston  Ivlison 
company.  The  list  is  being  assembled  through  the  co- 
operation of  the  various  pleasure-vehicle  representatives  in 
the  Boston  territory,  and  it  is  to  be  kept  as  confidential  by 
the  Boston  Edison  advertising  department.  The  companv 
feels  that  it  can  help  the  sale  of  cars  by  informing  all 
interested  parties  that  it  stands  ready  to  do  everything  in 
its  power  to  further  the  efficient  use  of  the  electric  outfit, 
and  is  giving  hearty  indorsement  to  the  work  of  all  dealers 
representing  in  its  territory  manufacturers  of  both  com- 
mercial and  pleasure  vehicles.  Mr.  Mansfield  announced 
that,  as  a  further  step  toward  co-operation,  the  Boston 
Edison  company  will  shortly  give  a  free  monthly  inspection 
to  all  users  of  electric  pleasure  and  commercial  vehicles 
within  its  general  territory,  provided  that  the  owners  will 
bring  their  machines  to  the  company's  Atlantic  Avenue 
garage  for  the  purpose.  This  work,  it  is  expected,  will  do 
much  to  offset  improper  care  of  vehicle  equipments  by 
owners  and  will  save  the  deferred  maintenance  and  exces- 
sive depreciation  which  in  many  instances  are  serious  ob- 
stacles  to   the  growth    of   the   industry. 

A  discussion  occurred  at  the  meeting  regarding  the  de- 
sirability of  having  central  stations  stand  behind  second- 
hand pleasure  cars  bv  recommending  them  to  purchasers 
upon  due  examination.  It  was  pointed  out  that  there  are 
frequently  on  the  market  second-hand  electric  machines  in 
reasonably  good  condition  which  might  find  purchasers 
more  readily  if  guaranteed  by  a  responsible  central  station; 
while,  on  the  other  hand,  machines  in  poor  condition  arc 
sometimes  sold  to  the  injury  of  the  industry.     The  general 


conclusion  was  thai  it  is  beyond  the  --cope  of  central-station 
activity  to  recommend  specific  second-hand  electric  vehicles, 
on  the  ground  that  strict  impartiality  must  be  maintained 
as  between  different  manufacturers.  .Such  a  system  of 
inspection  as  that  proposed  for  Boston  would  do  much  to 
disclose  the  weak  spots  of  cars  that  were  not  new  and 
indicate  the  direction  of  betterment.  The  club  voted  to  send 
to  the  Boston  Edison  garage  the  instructions  of  each  manu- 
facturer concerning  special  points  of  importance  t(j  be 
observed  in  making  inspections  of  different  makes  of 
machines. 

In  connection  with  the  advertising  campaign  carried  for- 
ward by  the  Boston  Edison  company  through  the  club, 
several  telling  insertions  have  lately  been  made  in  the 
Boston  dailies,  and  a  large  amount  of  space  has  been  se- 
cured in  the  reading  columns  covering  electric  vehicle  news. 
Samples  of  the  latest  advertisements  were  exhibited  at  the 
meeting,  one  of  the  most  effective  being  a  display  which 
tabulated  the  number  of  features  indispensable  to  a  gasoline 
car  which  are  omitted  in  the  electric  machine,  such  as  the 
clutch,  engine,  radiator,  crank,  pipes,  ignition  generator. 
valves,  cams,  gasoline,  ignition  vibrator,  carburetor,  gear 
changes,  odors,  spark  plug,  muffler  and  chauffeur.  It  was 
voted  to  hold  the  usual  weekly  meeting  during  the  Pleasure 
Vehicle  Show,  which  opened  at  Boston  on  March  2,  and  a 
large  number  of  guests  from  vehicle  manufactories  were 
expected. 


IMPORTATION  OF   ELECTRICAL  ENERGY   AT 
DETROIT. 


If  the  United  States  and  Canadian  govermnents  grant 
permits  for  which  applications  are  now  on  file,  we  may  see 
simultaneously  exported  and  imported  across  the  interna- 
tional boundary  of  the  Detroit  River  electrical  energy  gen- 
erated respectively  in  two  great  steam  and  water-power 
stations  250  miles  apart. 

Application  now  filed  at  Washington  asks  permission  to 
import  from  Windsor,  Ont.,  to  Detroit  some  25,000  hp  of 
the  Niagara  Falls  energy  which  Windsor  hopes  to  receive 
over  the  transmission-line  extension  the  Hydro-Electric 
Commission  of  Ontario  offers  to  build  if  a  suitable  market 
can  be  found.  The  construction  of  this  line  and  the  supply 
of  hydroelectric  service  to  western  Ontario  is,  of  course, 
dependent  on  the  sale  of  large  quantities  in  some  market 
like  Detroit. 

At  the  same  time  a  Canadian  company's  application  is 
on  file  at  Ottawa,  the  capital  city  of  the  Dominion,  request- 
ing the  right  to  import  into  Ontario  steam-generated  power 
from  the  Delray  stations  of  the  Detroit  company,  to  supply 
the  towns  of  Leamington,  Kingsville,  Ivssex,  Harrow  and 
Amherstburg.  all  about  40  miles  distant  from  the  American 
city.  .Mthough  these  Canadian  towns  are  almost  alongside 
the  proposed  location  of  the  connnission's  transmission  line, 
Mr.  R.  S.  Stewart,  president  and  treasurer  of  the  com- 
panies serving  them  with  electricity,  declares  that  he  can 
purchase  Delray  power  to  better  advantage  than  the  hydro- 
electric energy,  with  which  an  auxiliary  steam  plant  would 
be  required. 

To  provide  a  market  for  the  large  block  of  power  neces- 
sary if  the  Windsor  transmission  is  to  be  extended  the  re- 
maining 60  per  cent  of  the  way  from  Niagara,  the  Electric 
Distributing  Company  has  been  organized  in  Windsor, 
with  a  corresponding  corporation  on  the  Detroit  side,  known 
as  the  Federal  Light  &  Power  Company.  From  the  city  of 
Windsor,  in  whose  behalf  the  Hydro-Electric  Commission 
woidd  extend  its  line,  the  distributing  company  proposes  to 
purchase  15.000  kw  to  20.000  kw.  cabling  this  under  the 
river  to  the  Detroit  side,  where  it  is  the  declared  intention 
to  build  an  independent  distributing  system,  to  be  operated 
under  the  name  of  the  Federal  Light  &  Power  Comoanv. 
It    is    further    suggested    tliat    a    storage    .scheme    might    be 


526 


!•:  L  I'-.e,  r  \<  ma  f.    wo  k  i.d 


VuL.  59,  No.  10, 


tMiii)I()yi(l,  ciiaMiiij;  tlic  proposetl  l'\'ilcral  system  Id  ciUct 
tlu-  ^ciural  licld  of  power  coiiipctilioii  in  Detroit  and  to 
iijrct  till'  peak  loads  in  excess  of  the  normal  rate  of  trans- 
mission, rermission  is  asked  from  the  United  States  gov- 
ernment to  import  -.'5,000  kw.  The  lUirton  law  which  limits 
tile  quantity  of  power  tiiat  may  be  brought  into  this  country 
was  recently  exteiuled  to  May  i,  and  a  further  amendment 
is  now  before  Congress,  extending  the  law  two  years.  All 
of  the  allowable  (piantity  under  this  act  has  been  granted 
in  permits  issued  at  Xiagara,  but  it  is  declared  that  the  full 
importations  thus  permitted  are  not  being  actually  maile. 
riie  United  States  government  is  therefore  asked  to  in 
vestigate  and  revoke  permits  not  so  utilized,  transferring 
these  rights  to  the  Detroit  frontier.  According  to  the 
promoters  of  the  (Ontario  enterprise,  all  necessary  Canadian 
rights  have  been  granted  it  to  proceed  to' operation  and 
begin  construction,  and  all  that  is  lacking  is  the  United 
States  governmental  authority  to  import  power  to  this  side. 
At  a  hearing  held  at  Detroit  last  month  before  Colonel 
Roche,  sitting  for  the  War  Department,  to  determine  upon 
the  advisability  of  granting  permission  to  import  Ontario 
power.  Mr.  .\lex.  Dow  contrasted  the  cost  of  stcam-geii- 
erated  energy  in  Detroit  with  that  to  be  expected  for  I  he 
Xiagara  energy  at  the  rates  demanded  by  the  Ontario  com 
mission.  Mr.  Dow  also  offered  to  reveal  the  cost  of  energy 
production  in  the  Detroit  system  if  the  Windsor  promoters 
would  tell  the  cost  at  which  they  were  able  to  purchase 
Niagara  energy.  An  estimate  of  $23  per  hp-year,  meas- 
ured on  the  highest  twenty-minute  demand  during  each 
month,  was  originally  given  as  the  cost  of  delivering  hydro- 
electric energy  at  Windsor,  but  it  is  likely  the  commission 
will  require  that  a  margin  of  profit  to  the  municipality  be 
added  to  this,  in  case  of  re-sale  to  the  distributing  com- 
pany. Although  the  cost  of  steam-generated  service  as  re- 
ported Iiy  the  Detroit  company  is  below  this,  some  of  the 
Canadian  municipalities  in  western  Ontario  have  formed 
the  idea  that  the  sale  of  electricity  in  Detroit  can  be  made 
extremely  profitable,  and  these  cities  are  clamoring  for  a 
share  of  the  profits  following  the  construction  of  the  western 
Ontario  extension.  Although  the  project  was  formulated 
and  enlarged  upon  in  Windsor,  these  neighboring  cities  now 
insist  on  having  a  part  of  the  returns  which  Windsor  hoped 
to  secure  alone. 

At  present  the  subject  of  granting  permission  to  admit 
Canadian  power  into  Detroit  is  in  statu  quo,  and  with  the 
international  game  of  cross-applications  which  is  being 
played  it  seems  unlikely  that  either  governmental  authority 
will  lend  its  sanction  until  assured  that  the  other  will 
similarlv  defer  to  the  interests  of  its  own  citizens. 


UNUSUAL     PREPARATIONS     FOR     THE     MINNE- 
APOLIS SHOW. 


During  the  period  of  the  third  amiual  electrical  show  of 
the  Northwestern  Electric  Show  Association  at  the  National 
Guard  Armory  in  Minneapolis,  beginning  March  16  and 
ending  IMarch  23.  there  will  be  a  number  of  meetings  of 
electrical  societies,  including  a  district  convention  of  the 
American  Institute  of  Electrical  Engineers,  the  annual  con- 
vention of  the  Minnesota  Electrical  Association,  the  semi- 
annual convention  of  the  Minnesota  Electrical  Contractors' 
Association  and  a  rejuvenation  of  the  Sons  of  Jove. 

Mr.  R.  W.  Clark,  manager  of  the  show,  has  arranged  a 
number  of  special  and  interesting  features.  Mr.  Thomas  A. 
Edison  will  press  a  button  in  his  laboratory  in  Orange, 
N.  J.,  at  2  p.  m.  central  time,  which  will  be  the  signal  for 
the  formal  opening  of  the  Minneapolis  exhibition.  ^Nlr. 
Edison  has  also  agreed  to  send  a  telegram  on  the  opening 
day  to  Governor  Eberhart  of  Minnesota,  who  has  promised 
to  be  at  the  exposition  to  receive  it.  Each  of  the  seven 
>days  of  the  exposition  has  been  designated  by  the  name  of 


some  electrical  inventor  of  international  reputation.  In 
addition  to  the  opening  day,  which  will  be  "Edison  Day," 
the  succeeding  days  will  be  named  in  honor  of  Charles  F. 
I'rush,  Alexander  (iraham  Bell,  (jeorge  Wcstinghouse, 
-Nikola  Tesla,  i-'Jihu  Thomson  and  Charles  Proteus  Stein- 
met/..  If  the  plans  do  not  miscarry,  each  of  these  noted  in- 
\  inlors  will  send  a  telegraphic  message  to  the  exi)osition, 
each  on  his  own  day,  addressed  to  local  celebrities  like 
(iovernor  Eberhart,  President  George  K.  Vincent,  of  the 
University  of  Minnesota;  Mayor  liaynes  of  Minneapolis, 
May(jr  Keller  of  St.  Paul,  Archbishop  Ireland  of  St.  Paul, 
and  President  Pennington  of  the  Soo  Railroad.  Mr.  Clark's 
idea  is  to  do  honor  to  the  group  of  American  electrical 
in\  ent(jrs  that  has  done  so  much  for  the  electrical  industry. 
The  decorative  lighting  of  the  exposition  will  be  un- 
usually elaborate.  There  will  be  a  massive  silver-plated 
electrolier  hanging  from  the  center  of  the  black-covered 
ceiling  of  the  armory  containing  about  1000  lo-cp  frosted 
lamps.  The  ceiling  itself  will  be  studded  with  about  looo 
20-cp  lamps  in  colored  bulbs  and  flashed  with  a  "skedoodle" 
attachment  to  give  a  twinkling  starlight  effect.  A  master 
flasher  will  change  all  the  lamps  in  the  ceiling  successively 
from  one  color  to  another,  to  be  followed  by  various  com- 
binations. On  the  side  wall  near  the  point  of  intersection 
with  the  ceiling  will  be  seven  electric  signs  giving  the 
names  of  J-^dison,  Tesla,  Westinghouse,  Brush,  Bell,  Stein- 
metz  and  Thomson,  forming,  with  a  valance,  a  sort  of 
frieze  around  the  entire  exhibition  hall.  The  other  light- 
ing effects  will  be  elaborate  also.  The  main  exhibition 
room  is  150  ft.  square  and  is  unobstructed  by  supports. 
There  are  ninety-one  booths  for  exhibits.  Mr.  Clark  says 
that  the  exhibits  will  come  from  about  fifty  different  cities 
in  twenty-three  states,  and  he  believes  that  the  attendance 
of  electrical  men  from  the  Northwest  will  be  especially 
large  in  view  of  the  year's  work  that  has  been  devoted  to 
making  the  exposition  something  out  of  the  ordinary  in 
electrical   shows. 


EMPLOYERS'    LIABILITY  LAWS  IN  ILLINOIS  AND 
OHIO. 


Mr.  R.  J.  Falofiie.  a  Chicago  lawyer,  gave  a  summary  of 
the  new  Illinois  employers"  liability  law  in  a  talk  before  the 
Electric  Club  of  Chicago  on  Feb.  29.  The  Illinois  statute  will 
go  into  effect  on  May  i,  19 12.  It  is  modeled  to  some  extent 
on  European  laws,  but  is  not  altogether  compulsory,  being 
optional  in  a  sense.  The  employer  may  file  his  non-accept- 
ance of  the  provisions  of  the  liability  law  and  ekct  to  stand 
on  the  common  law.  However,  if  he  takes  no  action  the 
law  assumes  that  he  elects  to  be  dealt  with  in  the  manner 
provided  in  the  statute.  If  he  does  not  accept  the  law  the 
fellow-servant  defence  is  taken  away  from  him,  and  also 
the  contributory-negligence  defense,  except  in  a  modified 
form.  The  workman  also  has  an  election  under  the  law, 
but  this  provision  is  rather  hazy,  according  to  Mr.  Falonie. 
The  act  applies  to  certain  "dangerous  employments,"  among 
which  certain  forms  of  electrical  work  are  noted  specifically. 
I  lowever,  only  those  persons  engaged  in  electrical  work 
who  are  subject  to  the  hazards  of  the  generation  and  dis- 
tribution of  electrical  energy  come  under  the  provisions  of 
the  law.  A  bookkeeper  in  the  office  of  an  electrical  com- 
pany, for  instance,  would  not  be  subject  to  the  terms  of  the 
statute.  Apparently,  also,  one  must  come  habitually  in  con- 
tact with  such  hazards- rather  than  at  occasional  intervals. 

It  is  provided  that  the  compensation  for  injuries  paid  by 
the  employer  to  the  workman  under  the  terms  of  the  act 
shall  be  about  half  of  the  man's  wages,  with  the  restriction, 
however,  that  the  amount  shall  not  be  less  than  $5  a  week 
or  more  than  $12  a  week.  The  longest  time  for  which  pay- 
ment for  disability  shall  be  made  is  eight  years,  except  in 
case  of  permanent  disability.  If  the  workman's  injury  is 
wilful,  or  if  he  deliberately  does  something  knowing  that 


.Makch  9,   19 12. 


ELECTRICAL     W  O  R  I- D  . 


527 


he  will  injure  himself,  he  cannot  get  compensation.  In 
case  of  death  his  estate  shall  receive  from  $1,500  to  $3,500, 
the  exact  amount  being  determined  by  the  condition  of  the 
dependents  of  the  decedent  and  the  amount  of  salary  or 
wages  paid  during  life.  This  amount  is  to  be  paid  in  weekly 
or  monthly  instalments,  covering  a  period  of  eight  years, 
but  it  may  be  paid  in  a  lump  sum  by  arbitration. 

In  addition  to  the  weekly  compensation  mentioned  for 
disability,  the  injured  workman  is  entitled  to  surgical  or 
hospital  attendance  to  the  extent  of  $200  and  also  to  the 
services  of  a  physician.  The  employee  must  give  notice  of 
an  accident  and  submit  to  an  examination  by  the  employer's 
piiysician.  One  feature  of  the  act  that  will  arouse  con- 
troversy, no  doubt,  is  the  fact  that  the  employer  is  liable 
for  injuries  done  to  the  workmen  of  independent  con 
tractors  doing  work  for  the  employer,  if  the  contractor  fails 
to  meet  the  obligation  himself.  This  is  the  case  even  if 
the  employer  has  no  personal  knowledge  of  the  contractor's 
workmen.  If  the  employer  becomes  insolvent,  the  work- 
man has  no  remedy  apparently  except  that  his  claim  is  pre- 
ferred even  before  claims  for  wages.  The  workman  may 
insure  himself  with  casualty  companies  if  he  desires  to  do 
so,  and  in  that  case  his  claims  will  be  enforced  as  against 
insurance  companies.  In  conclusion,  Mr.  Falonie  remarked 
that  the  law  seemed  to  be  crude  and  indefinite  in  many 
respects,  and  it  might  not  be  sustained  by  the  courts.  How- 
ever, if  not,  it  is  probable  that  another  law  on  the  same 
general  subject  will  be  passed. 

Mr.  D.  L.  Gaskill,  president  of  the  Greenville  (Ohio) 
Electric  Light  &  Power  Company  and  the  experienced  sec- 
retary of  the  Ohio  Electric  Light  Association,  was  present, 
and  he  was  called  upon  to  say  something  about  the  Ohio 
employers'  liability  law.  Mr.  Gaskill  believes  that  it  is  only 
a  question  of  time  when  the  sociological  laws  now  being 
worked  out  in  European  countries,  including  old-age  pen- 
sions, will  be  adopted  in  this  country.  In  Ohio,  as  in 
Illinois,  an  employers'  liability  law  is  about  to  go  into  effect. 
However,  the  provisions  of  the  law  are  very  different  in  the 
two  states.  In  Ohio  the  State  is  in  effect  going  into  the 
liability-insurance  business.  A  board  of  liability  commis- 
sioners has  been  formed.  The  employer,  however,  will  not 
come  under  the  influence  of  the  law  unless  he  elects  to  do 
so ;  unlike  the  case  under  the  Illinois  law,  he  will  not  come 
imder  the  scope  of  the  law  automatically  if  he  takes  no 
action  whatever.  If  he  accepts  the  law,  the  employer  pays 
(;o  per  cent  of  the  premium  for  liability  insurance  into  the 
treasury  of  the  State.  The  other  10  per  cent  of  the  pre- 
mium is  deducted  from  the  workman's  wages.  Once  having 
paid  the  premium,  the  employer  is  absolved  from  all  dam- 
ages due  to  accidents  in  factories  or  on  construction  work; 
I  lie  workman  must  look  to  the  State  for  his  recompense. 

Certain  amounts  are  provided  for  partial  or  total  dis- 
ability or  for  death.  While  the  premium  rates  have  not 
been  announced  ofificially,  they  will  be  high,  and  it  is  doubt- 
ful whether  the  law  will  be  of  much  benefit  to  the  public- 
service  companies  of  Ohio.  The  public  liability,  or  the 
liability  of  injury  to  the  company's  business  from  acts  of 
public  bodies,  will  still  remain.  The  liability-insurance 
companies  will  want  the  employment-liability  business  of 
the  public-service  comi)anies  if  they  give  insurance  for  the 
public  liability.  Statistics  show  that  only  about  20  per  cent 
of  the  premiums  paid  for  liability  insurance  by  electric- 
service  companies  in  Ohio  are  retjurned  to  the  insured  in 
payment  of  damages.  The  dangers  of  electrical  employ- 
ment have  been  greatly  exaggerated,  just  as  the  fire  hazard 
of  electricity  has  been  grossly  exaggerated.  The  general 
subject  of  workmen's  compensation  and  employers'  liability 
is  of  importance  to  central-station  men,  and  they  should 
endeavor  to  see  that  the  laws  on  this  subject  which  are  sure 
to  be  enacted  in  the  various  states  are  fair  and  just.  Mr. 
Gaskill  prefers  the  Ohio  law  to  the  Illinois  law,  but  the 
liractica!  application  of  both  must  await  future  develop- 
ments. 


Mr.  Oscar  Olscn,  of  the  law  deijartment  of  the  Sanitary 
District  of  Chicago,  said  that  he  thought  the  Illinois  em- 
ployers' liability  law  was  deficient  in  the  way  in  which  it 
discriminated  apparently  between  the  employer  and  the 
workman  in  the  matter  of  expressing  acceptance  or  non- 
acceptance  of  the  law.  Furthermore,  it  is  doubtful  whether 
municipal  corporations  come  under  the  scope  of  the  law, 
so  that  the  Sanitary  District  people  are  not  sure  whether 
they  are  affected  by  it  or  not.  The  provision  of  the  law 
relating  to  the  employer's  liability  for  the  acts  of  inde- 
pendent contractors  would  seem  to  be  unconstitutional,  said 
Mr.  Olsen,  speaking  offhand. 


DISCUSSION    OF   ELECTRIFICATION    SYSTEMS  AT 
BOSTON. 


At  the  I'cbruary  meeting  of  the  Boston  branch  of  the 
American  Institute  of  Electrical  Engineers  Mr.  H.  M. 
Hobart,  of  Schenectady,  N.  Y.,  read  a  paper  on  "The 
Relative  Costs  and  Operating  Efficiencies  of  Polyphase  and 
Single-Phase  Generating  and  Transmitting  Systems."  The 
paper  contained  an  extended  comparative  calculation  of  the 
cost  of  supplying  electrical  energy  for  heavy  railroad  serv- 
ice on  a  system  requiring  six  8ooo-kw  units  at  the  power 
house,  the  single-phase  system  being  used  to  meet  the  con- 
ditions in  one  instance  and  the  polyphase  system  with  rotary 
converter  substations  in  the  other.  The  author  concluded 
that,  taking  all  charges  and  expenses  into  account  and 
omitting  consideration  of  costs  beyond  the  substation  dis- 
tribution bus,  the  relative  costs  for  the  conditions  assumed 
were  1.25  cents  per  kw-hr.  for  a  year's  service  with  the  poly- 
phase-continuous current  system  and  1.06  cents  per  kw-hr. 
for  the  single-phase  equipment.  The  data  included  the  as- 
sumption of  a  station  and  substation  load-factor  of  50  per 
cent,  a  power-factor  of  75  per  cent  with  the  single-phase  sys- 
tem and  100  per  cent  with  the  polyphase,  using  synchronous 
converters,  a  station  efficiency  of  12  per  cent  from  the  coal 
pile  to  the  switchboard,  coal  at  $1  per  1000  lb.,  and  a  35-mile 
transmission  at  30,000  volts,  three-phase,  and  35,000  volts, 
single-phase.  The  author  also  mentioned  the  possibilities 
of  future  operation  on  the  basis  of  polyphase  service  for 
suburban  traffic  handled  through  rotary  converter  or  recti- 
fier substations,  combined  with  the  use  of  single-phase 
operation  for  freight  and  express  passenger  train  service 
on  the  same  tracks.  Special  stress  was  laid  upon  the  feasi- 
bility of  working  the  two  leading  systems  of  electrification 
together  and  the  value  of  an  electrification  load  to  the 
central  station  and  large  power  company  through  its  in- 
fluence upon  the  load-factor  in  cases  where  distribution  is 
effected  from  rotary-converter  substations.  In  general,  the 
author  expressed  his  conviction  that  the  direct-current  sys- 
tem, with  polyphase  transmission,  has  a  much  larger  field 
of  economic  usefulness  than  has  been  conceded. 
Discussion. 

Mr.  W.  C.  Smith  stated  that  economies  might  be  in- 
stituted by  the  use  of  three-phase  transformers  in  place  of 
the  single-phase  units  assumed.  He  emphasized  the  im- 
])()rtance  of  designing  the  single-phase  system's  substations 
without  attendance  requirements.  He  was  of  the  opinion 
that  transformers  for  distribution  service  would  -be  cheaper 
if  11,000  volts  were  employed  on  the  secondary  side.  The 
operation  of  static  rectifiers  would  require  the  use  of  a 
6o-cycle  system,  which  would  result  in  a  saving  of  15  or  20 
per  cent  in  the  cost  of  transformers.  He  questioned 
whether  as  many  substations  would  be  needed  with  the 
single-phase  system  as  with  direct-current.  Mr.  Hobart 
said  that  the  increased  drop  in  the  line  with  alternating 
current  and  the  desirability  of  sectionalizing  the  system 
from  the  operating  point  of  view  would  render  it  expedient 
to  use  numerous  substations,  with  maximum  sections  10 
miles  in  length,  regardless  of  the  svstem  used. 
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Ml.  H.  A.  lului'iiil  |>rai>c(l  tlu-  judicial  cliaracti  r  ol  ilu' 
l)a|icr  aiiil  i-xprcs^cil  his  j^ciicral  ayrti'iiUMit  vvitli  llir  author 
as  to  results.  He  stated  thai  lie  had  hiiusclf  worked  out  the 
desij^n  of  a  J5.(H)o-k\v  tiirho-uuit  which  he  feels  certain 
will  be  successful  if  built,  on  the  basis  of  the  present  con 
servative  y:uarantees  as  to  temperature,  lie  stated  that, 
in  his  opinion,  the  fuial  issue  in  the  electrification  problem 
IS  the  locomotive  and  its  inunediately  related  apparatu>. 
The  satisfactory  performance  of  the  New  Haven  sinj^Ic 
phase  locomotives  is  well  known.  'I'he  single-phase  system 
has  done  wonderful  good  to  the  electrical  industry.  Tlu- 
cost  of  the  power  station  is  a  secondary  matter  compared 
with  the  successful  performance  of  the  locomotive.  Rc- 
hability  is  the  whole  thing.  It  must  be  capitalized  and 
expressed  in  dollars.  The  essential  point  in  the  discussion 
of  the  systems  is  that  each  has  a  field  of  its  own.  I'ifteen 
hundred  volts  for  railway  purposes  has  not  vet  l)i'en  thor 
oughly  tried  out  on  a  direct-current  basis.  .Mr.  Ilobarl 
then  said  that  a  reasonable  load-factor  is  the  fundamental 
requisite   for   electrification. 

Mr.  C.  M.  Green  called  attention  to  tlie  p()ssil)ilities  of 
the  mercury-arc  rectifier,  basing  his  remarks  upon  recent 
tests  with  powerful  types.  He  had  seen  tests  run  up  as 
high  as  looo  amp  and  up  over  looo  volts,  but  not  at  the 
foregoing  amperage.  He  expected  to  see  the  rectifier  re 
placing  the  rotary  converter  for  6oo-volt  and  1200-volt 
service.  He  anticipated  obtaining  a  power-factor  of  at 
least  95  per  cent  on  the  future  three-phase  rectifier. 

Prof.  D.  C.  Jackson  said  that  the  problem  of  delivering 
energy  in  the  most  satisfactory  manner  is  the  final  criterion, 
including  reasonable  expense.  He  considered  each  system 
the  possessor  of  special  advantages  of  its  ow^n.  but  highly 
commended  the  pioneer  work  accomplished  with  the  New 
Haven  system.  Dr.  A.  E.  Kennelly  said  that  he  looked 
forward  to  a  continuance  of  the  discussion  of  alternating 
versus  direct  current  for  years  to  come.  He  considered 
Mr.  Hobart's  paper  really  a  plea  for  eliminating  the  ex- 
travagance and  incidental  cost  of  unutilized  reactive  power. 
He  discussed  at  some  length  the  disadvantages  of  being 
unable  to  utilize  all  three-phases  in  single-phase  generator 
operation.  Mr.  G.  Mossman  presented  arguments  in  favor 
of  the  direct-current  system.  In  closing,  Mr.  Hobart  em- 
phasized the  point  that  the  low  power-factor  of  the  single- 
phase  system  is  perhaps  its  greatest  disadvantage,  and  re- 
iterated hiis  belief  in  the  special  field  belonging  to  each 
svstem  of  generation  and  transmission. 


JUDGE  GROSSCUP  ON  GOVERNMENTAL  CONTROL. 


There  was  a  large  attendance  at  the  meeting  of  the  Com- 
monwealth Edison  Section  of  the  National  Electric  Light 
Association  in  Chicago  on  Feb.  27.  The  principal  speaker 
was  Mr.  Peter  S.  Grosscup,  until  recently  presiding  judge 
in  the  United  States  Circuit  Court  in  Chicago.  Mr.  R.  F. 
Schuchardt,  chairman  of  the  section,  requested  IMr.  Samuel 
Insull.  president  of  the  Commonwealth  Edison  Company, 
to  introduce  the  speaker.  This  Mr.  Insull  did  in  a  few- 
words,  taking  occasion  to  say  that  the  electric-service  busi- 
ness should  be  conducted  as  a  monopoly  to  be  efficient,  and 
that  no  monopoly  should  be  allowed  to  exist  unless  con- 
trolled properly  by  the  municipality,  state  or  nation.  The 
former  judge  was  greeted  heartily  and  made  a  logical  ad- 
dress of  an  hour's  duration. 

Addressing  his  hearers  as  citizens,  the  speaker  said  that 
in  discussing  civic  questions  the  trouble  often  is  that  the 
leaders  will  not  face  the  facts.  Two  facts  in  the  history  of 
civilization  are  pre-eminent.  One  is  the  working  out  of 
things,  the  application  of  ideas  to  nature,  resulting  in  in- 
vention. The  other  is  the  capacity  for  organization,  making 
invention  widely  useful.  To  embody  these  facts  and  to 
carry  out  these  ideas  the  corporation,  which  may  be  con- 


sideiid  .III  artiruial  person,  s\a^  ilevised  comparatively  re- 
cently. In  Germany  corporations  have  been  long  under 
governmental  control,  and  a  new  corporation  cannot  be 
organized  without  application  to  the  courts  of  the  empire. 
In  I'.ngl.ind  ,1  corporation  is  created  only  by  act  of  Parlia- 
ment, ;md  I  in-  need  for  it  must  be  shown  to  exist.  In 
I- ranee  iliey  go  even  farther,  for  in  that  country  there  is 
a  gcnernment  money  trust,  largely  for  the  benefit  of  people 
ol  small  means. 

The  corporation  problem  has  been  handled  dilferently  in 
the  United  .States.  This  country  is  coini)aratively  new,  and 
the  whole  impulse  of  early  American  life  was  to  develop 
it.  To  do  this,  corporations  were  encouraged,  and  the  idea 
was  abused.  Mushroom  corporations  grew  up,  and  there 
were  dishonest  corporations.  This  state  of  affairs  caused 
an  agitation  on  the  part  of  the  people  and  an  outcry 
against  corporations,  but  no  distinction  was  made  between 
good  corporations  and  bad  ones. 

To  resolve  this  difficulty,  the  sensible  remedy  appears  to 
be  to  bring  the  law  up  to  the  growth  of  industry.  The  law 
grew  up  before  modern  industry  was  developed.  All  kinds 
of  tinkers  have  prescribed  remedies,  such  as  the  destruc- 
tion of  industry  or  the  keeping  of  corporations  in  the  same 
line  separate  instead  of  allowing  them  to  follow  the  natural 
economic  tendency  to  combine.  When  the  maxims  of  the 
law  were  evolved  the  only  motive  for  combination  was 
greed.  In  the  present  generation,  while  that  motive  still 
exists,  there  is  also  another  motive  for  combination,  and 
that  is  to  secure  efficiency.  Because  a  combination  may 
exercise  its  power  tyrannically  it  is  not  to  be  prejudged. 
A  man  walking  down  the  street  may  carry  a  stick,  but  it  is 
not  to  be  supposed  that  he  will  strike  another  man  with  it. 
If  the  attack  is  made,  the  proper  remedy  should  be  applied. 
There  is  a  difiference  between  power  and  the  misuse  of 
power,  and  this  fact  should  be  borne  in  mind  in  considering 
the  problems  of  the  industrial  world.  The  proper  remedy 
is  to  bring  the  law  abreast  of  the  industries. 

Judge  Grosscup  adverted  to  "many  strange  notions."  as 
the  initiative,  referendum  and  recall.  In  a  humorous  vein, 
he  said  that  so  many  curious  ideas  had  been  advanced  in 
civic  problems  in  the  United  States  of  late  that  it  might 
not  be  impossible  that  the  system  of  ostracism  practised  in 
ancient  Greece  might  be  revived  in  this  country ;  thus 
men  becoming  too  pow^erful,  like  J.  P.  Morgan,  John  D. 
Rockefeller  or  Theodore  Roosevelt,  might  be  banished  for 
a  period  of  say  ten  years  for  the  good  of  the  State. 

What  is  needed  is  so  to  control  industry  that  it  will  give 
of  its  best  to  the  people;  to  this  end  the  proper  brake  and 
lever  to  insure  this  control  must  be  found.  Waste  is  char- 
acteristic of  American  life.  Our  present  economic  situa- 
tion is  wasteful.  What  is  needed  is  the  sane,  sensible  co- 
ordination of  the  American  corporation  to  modern  Ameri- 
can industry. 

During  the  evening  the  excellent  N.  E.  L.  A.  orchestra 
of  the  section  gave  several  selections  under  the  direction 
of  Mr.  M.  L.  Eastman.  A  glee  club  led  by  Mr.  Harold 
Wright  sang  very  acceptably,  and  there  was  a  humorous 
rehearsal  sketch  by  a  quartet  consisting  of  Messrs.  Wright. 
White.   McGovern  and  O'Brien. 


LIST  OF   PUBLIC-SERVICE    COMMISSIONS   REGU- 
LATING ELECTRICAL  COMPANIES. 


So  rapidly  does  the  number  of  state  public-service  com- 
missions increase  that  managers  of  electric-service  com- 
panies may  have  difficulty  in  keeping  track  of  them.  There- 
fore a  list  of  commissions  regulating  electric  central-station 
companies,  prepared  for  the  rate  research  committee  of  the 
National  Electric  Light  Association  by  Mr.  W.  J.  Norton. 
of  120  West  .\dams  Street.  Chicago,  secretarv  of  the  com- 
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iiiittee,  will  be  of  value  for  reference.  In  each  case  a 
reference  is  given  to  the  law  providing  for  the  creation 
of  the  commission. 

California — Railroad  Conuiiission  of  the  State  of  Cali- 
fornia, San  Francisco,  Cal.  New  law  extending  jurisdic- 
tion over  electric-light  companies  effective  on  March  23, 
1912. — Statutes  of  191 1,  part  2,  page  2164. 

Connecticut — Public  Utilities  Commission,  Hartford,  Conn. 
P.  A.  191 1,  Chapter  128,  Section  i. 

Georgia — Railroad  Commission  of  Georgia,  Atlanta,  Ga. 
Code  of  1910,  Sections  2662-2663. 

Kansas — Public  Utilities  Commission,  Topeka,  Kan.  Laws 
of  191 1,  Chapter  238. 

Maryland — Public  Service  Commission,  Baltimore,  Md. 
Laws  1910,  Chapter  180. 

Massachusetts — Board  of  Gas  &  Electric  Light  Commis- 
sioners, Boston.  Chapter  121  Revised  Laws  and  as 
amended. 

Nebraska — Nebraska  State  Railway  Commission,  Lincoln, 
Neb.  Statutes  of  1907,  Section  10,650.  (Authority  only 
over  stock  and  bond  issues  of  electric  light  companies.) 

Nevada — Public  Service  Commission  of  Nevada,  Carson 
City,  Nev.    Statutes  of  191 1,  Chapter  162. 

New  Hampshire — New  Hampshire  Public  Service  Com- 
mission, Concord,  N.  IL     Laws  of  191 1,  Chapter  164. 

Neiv  Jersey — Board  of  Public  Utilities  Commissioners, 
Trenton,  N.  J.    Laws  of  191 1,  Chapter  195. 

New  York — Public  Service  Commission,  First  District, 
New  York,  N.  Y. ;  Public  Service  Commission,  Second 
District,  Albany.  N.  Y.  Consolidated  Law^s  1910,  Chap- 
ter 673. 

Ohio — Public  Service  Commission  of  Ohio,  Columbus, 
Ohio.     Laws  of  191 1,  page  549. 

Oklahoma — Corporation  Commission  of  Oklahoma,  Okla- 
homa City,  Okla.  State  Constitution,  Article  9,  Section 
18.  It  is  understood  that  in  this  State  the  electric  com- 
panies deny  the  right  of  the  commission  to  fix  rates  for 
electric  energy. 

Oregon — Railroad  Commission  of  Oregon,  Salem,  Ore. 
Laws  of  191 1,  Chapter  279. 

I'^ermont — Public  Service  Commission,  Montpelier,  Vt. 
(P.  O.  Newport,  Vt.)   Laws  1908,  No.  116. 

Virginia — State  Corporation  Commission,  Richmond,  Va. 
State  Constitution  1902,  Section  156,  Code  1904,  Section 
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Washington — Public  Service  Commission  of  Washington, 
Olympia,  Wash.    Laws  of  191 1,  Chapter  117. 

Wisconsin — Railroad  Commission  of  Wisconsin,   Madison. 
Wis.     Laws  of  1907,  Chapter  499. 
In  addition  there  are  five  commissions  in  Canada  having 

jurisdiction : 

Dominion  of  Canada — Board  of  Railway  Commissioners 
for  Canada,  Railway  Act,  Revised  Statutes,  1907,  Chapter 
37;  Statutes  1908,  Chapters  61.  62:  Statutes  1910,  Chap- 
ter 59. 

New  Brunswick — Board  of  Commissioners  of  Public  Utili- 
ties.    Acts  1910,  Chapter  5. 

Nova  Scotia — Board  of  Commissioners  of  Public  Utilities. 
Statutes  1909,  Chapter  i. 

Ontario — Ontario  Railway  and  Municipal  Board.  Statutes 
Ontario  1910.  Chapter  84;  amended  191  t.  Chapter  53. 

Quebec — Quebec  Public  Utilities  Commission.  Revised 
Statutes  Quebec  1909,  Articles  718-768;  amended  Statutes 
1911,  Chapter  14. 

The  following  cities  also  have  commissions  with  jurisdic- 
tion over  electric-light  companies: 

JVilmington,  Del. — Board  of  Public  Utility  Commissioners. 
Laws  191 1,  Chapter  206. 

Missouri  cities — Revised  Statutes  1909,  Sections  8797  and 
9570,  and  city  ordinances  thereunder.  Public  utilities 
commissions  in  Kansas  City  and  St.  Joseph  and  Public 
-•Service  Commission,  St.  Louis. 


RELATION  OF  THE  COURTS  TO  PUBLIC-UTILITY 
COMMISSIONS. 


Mr.  Milo  R.  Maltbie,  of  the  Public  Service  Commission 
of  the  State  of  New  York,  First  Division,  addressed  the 
members  of  the  City  Club  of  Chicago  at  luncheon  on  March 
4  on  "The  Relation  of  the  Courts  to  the  Regulation  of 
Public  Utilities."  The  speaker  pointed  out  the  importance 
of  co-operation  between  public-service  commissions,  rapidly 
increasing  in  number,  and  the  courts.  Obviously,  there 
must  be  some  system  of  court  review.  The  question  is, 
How  far  shall  that  system  go?  Probably  all  men  who  have 
given  study  to  the  situation  will  agree  that  there  are  three 
questions  relating  to  the  acts  of  public-service  commissions 
that  are  unquestionably  proper  subjects  for  review  by  the 
courts.  The  first  of  these  is  the  constitutionality  or  legality 
of  the  act  creating  the  commission ;  the  second  is  to  deter- 
mine whether  the  commission  is  acting  within  its  delegated 
authority,  and  the  third  is  whether  the  commission  has 
acted  in  any  case  in  pursuance  of  proper  procedure  accord- 
ing to  law. 

Beyond  these  three  points,  there  is  a  divergence  of  views 
as  to  whether  the  court  should  have  broad  powers  in  review- 
ing the  acts  of  public-utility  commissions  or  narrow  and  re- 
stricted powers.  Some  contend  that  the  jurisdiction  of  the 
courts  should  end  with  consideration  of  questions  raised 
under  the  three  points  mentioned.  Others  advocate  broad 
powers  by  which  the  courts  may  determine  the  merits  of 
each  case  brought  up  to  them  on  appeal  from  the  decisions 
of  the  commissions.  Mr.  Maltbie  is  in  favor  of  a  limited 
court  review.  He  thinks  the  court  should  not  go  into  the 
evidence  laid  before  the  commission  unless  the  order  of  the 
commission  is  palpably  wrong.  This  view  does  not  take 
away  from  the  corporations  any  defense  that  they  had  be- 
fore the  creation  of  the  commissions.  Further,  the  Legisla- 
ture may  remove  a  commissioner  or  commissioners  from 
office  or  indeed  abolish  the  commission  altogether  in  case 
of  wrongdoing. 

The  speaker  went  on  to  say  that  in  his  opinion  the  courts 
are  not  well  qualified  to  handle  these  cases.  Often  the 
investigations  are  very  complicated  and  technical,  and  one 
was  mentioned  where  the  evidence  filled  4000  typewritten 
pages  and  there  were  200  exhibits.  To  depend  on  the 
courts  for  the  ultimate  decision  would  lead  to  shifting 
responsibility  from  the  commissions  to  the  courts,  and  this 
would  be  bad  for  the  courts,  bad  for  the  commissions  and 
bad  for  the  corporations  themselves,  as  Mr.  Maltbie  be- 
lieves, in  the  long  run. 

Judge  Julian  W.  Mack,  of  the  recently  established  United 
.States  Commerce  Court,  who  was  present,  also  addressed 
the  members  on  the  subject.  Judge  Mack  remarked  that  he 
agreed  with  much  that  Mr.  Maltbie  had  said.  However,  he 
thinks  that  the  courts  should  have  the  power  to  determine 
whether  there  is  a  substantial  basis  of  evidence  back  of  a 
connnission's  order.  He  did  not  think  the  so-called  broad 
power  of  review  by  the  courts  was  necessary,  but  it  would 
be  perhaps  dangerous  not  to  permit  the  courts  to  exercise  a 
limited  review  of  the  decisions  of  commissions.  He  touched 
on  the  question  of  how  far  a  legislature  can  delegate  its 
powers  to  a  commission,  and  pointed  out  how  the  rights, 
both  of  the  people  and  the  corporations,  might  be  safe 
guarded  in  cases  where  appeals  are  taken  to  the  courts. 
.\s  a  matter  of  fact,  in  the  case  of  the  Interstate  Commerce 
Connnission  a  very  small  percentage  of  appeals  is  taken 
to  the  federal  courts  from  decisions  that  have  been  made 
hy  the  connnission. 

Mr.  Maltbie  replied  briefly  to  Judge  Mack,  and  it  wa> 
revealed  that  there  was  a  considerable  divergence  between 
the  practice  of  the  federal  courts  and  that  of  the  Court 
of  Appeals  of  New  York  State  in  relation  to  the  matter  of 
appeals  taken  from  decisions  of  public-service  commis- 
sions. 
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PUBLIC  SERVICE  COMMISSION  NEWS. 


MASSACHUSEITS    COMMISSION. 

The  Gas  ami  J-^lcctric  Light  Coiumission  has  issued  a 
ilecision  dismissing  the  petition  of  the  Haverhill  Gas  Com- 
pany  lor  approval  of  an  issue  of  new  capital  stock  of  the 
par  value  of  $900,000,  the  proceeds  being  desired  for  use 
for  the  acquisition  of  tiic  real  and  personal  property  of  the 
Haverhill  Gas  Light  Company  and  the  improvement  of  the 
property  tiuis  acquired.  The  issue  chiefly  involved  was  the 
authority  of  the  board  to  approve  an  issue  of  stock  the  pro- 
ceeds of  which  were  to  be  api)lied  to  the  purchase  from 
the  old  company  of  the  plant  and  property  now  used  and 
necessary  for  the  supply  of  gas  by  the  old  company  to 
the  inhabitants  of  Haverhill.  The  evidence  submitted  by 
the  company  showed  that  the  latter  intended  to  apply  the 
proceeds  of  stock  of  the  par  value  of  $630,000  to  the 
acquisition  of  the  plant  and  property  of  the  Haverhill  Gas 
Light  Company,  and  the  proceeds  of  the  rest  of  the  stock 
covered  by  the  application  to  the  cost  of  reconstructing 
anil  adding  to  the  plant.  Evidence  was  also  submitted  by 
the  company  tending  to  show  that  the  value  of  the  property 
to  be  acquired  from  the  old  company  was  $630,000,  and 
that  the  new  company  intended  upon  acquiring  the  plant 
and  property  of  the  old  company  to  utilize  the  latter  in 
supplying  gas  to  the  inhabitants  without  any  interruption 
in  the  service  or  diminution  in  the  facilities  for  supply. 

At  the  hearings  counsel  for  the  Municipal  Council  of 
Haverhill  raised  the  question  that  the  Haverhill  Gas  Light 
Company  could  not  make  a  valid  sale  and  conveyance  of  its 
plant  to  the  Haverhill  Gas  Company,  and  that  therefore  an 
issue  of  stock  by  the  latter  company  could  not  be  lawfully 
approved  for  the  purpose  of  acquiring  the  former's  plant. 
The  same  persons  own  and  control  the  corporate  destinies 
of  both  the  old  and  new  companies,  a  single  plant  being 
involved.  An  important  reason  given  in  explaining  the 
plans  of  the  controlling  interest,  Messrs.  Stone  &  Webster, 
of  Boston,  was  that  by  transferring  the  plant  to  the  new 
company  it  might  be  represented  by  capital  stock  more 
nearly  equivalent  at  par  to  its  value.  This  purpose  could 
not  be  accomplished  if  the  ownership  of  the  plant  was 
retained  by  the  old  company  without  the  declaration  of  a 
stock  dividend,  in  direct  violation  of  the  statutory  provision. 
The  board'  found  that,  as  an  issue  merely  for  account  of  the 
old  plant  of  an  increased  amount  of  stock  by  the  new  com- 
pany would  pass  directly  into  the  hands  of  the  same  per- 
sons, precisely  the  same  result  would  be  secured  so  far  as 
relates  to  them  or  to  the  public.  The  board  therefore 
stated,  in  a  ruling  on  April  6,  191 1,  that  it  could  not  in  any 
event  see  its  way  clear  to  approve  the  issue,  for  account  of 
the  purchase  of  the  old  plant,  prior  to  the  recent  expendi- 
ture thereon,  of  any  stock  in  excess  of  a  par  value  of 
$75,000.  The  fact  that  the  company  was  a  solvent,  going 
concern  was  influential  in  the  determination  of  the  ruling. 
The  commission  recognized  that  its  determination  could 
make  the  proposed  conveyance  neither  valid  nor  invalid, 
but  was  of  the  opinion  that  the  transaction  at  issue  and  the 
questions  raised  were  of  such  importance  that  no  issue  of 
stock  for  the  desired  purpose  ought  to  be  approved  until 
either  the  conveyance  had  been  made  or  until  its  legality 
had  been  determined  by  some  judicial  tribunal.  The 
amount  of  stock  now  outstanding  in  the  name  of  the  Haver- 
hill Gas  Light  Company  is  $75,000. 

In  closing  its  complete  decision,  now  made  public,  the 
commission  says:  "The  importance  of  the  questions  in- 
volved in  this  case,  the  wide  divergence  between  counsel 
as  to  the  law  and  public  policy  applicable  thereto  and  the 
ability  with  which  their  respective  views  were  urged  made 
it  seem  appropriate  last  spring  to  consider  at  some  length 
the  board's  own  views  with  respect  to  the  matters  dis- 
cussed in  the  argument  upon  the  city's  motion  to  dismiss. 
The    issue    raised   by   that    motion,    however,    involves    pri- 


marily tin.  authority  of  the  board  to  approve  an  issue  nf 
slock  the  i)roceeds  of  which  are  to  be  applied  to  the  pur 
chase  from  the  old  company  of  the  plant  and  properly 
now  used  and  necessary  for  the  supply  of  gas  by  the  old 
company  to  the  inhabitants  of  Haverhill.  In  reaching 
its  decision  the  board  has  not  deemed  it  necessary  to  de- 
termine the  value  of  the  property  now  (jwned  by  the  old 
conqjany  which  the  new  conq)any  now  proposes  to  acquire." 
Ihe  petition  is  therefore  dismissed. 

The  Gas  and  Llectric  Light  Connnission  has  received  a 
petition  signed  by  a  number  of  customers  of  the  Oedham 
&  Hyde  Park  Gas  &  Llectric  Light  Company  requesting 
the  board  to  order  a  reduction  in  the  i)rice  charged  by  the 
conq)any  for  gas. 

The  Highway  Commission  has  sent  a  reply  to  the  Senate 
in  response  to  an  inquiry  from  the  latter  regarding  the 
expediency  of  further  reductions  in  the  rates  of  the  New 
F-ngland  Telephone  &  Telegraph  Company  in  the  Boston 
metropolitan  district.  The  commission  concludes  that  until 
further  data  have  been  received  and  longer  experience  has 
been  had  with  the  rates  now  in  force  no  additional  re- 
ductions should  be  recommended.  An  investigation  by 
Messrs.  D.  C.  &  W.  B.  Jackson,  Boston,  consulting  engi- 
neers to  the  board,  indicates  that  between  December,  1910, 
and  December,  191 1,  nearly  40,000  subscribers  had  taken 
rates  under  the  new  schedule  recommended  by  the  com- 
mission, and  that  there  are  still  about  15,600  subscribers 
who  retain  the  obsolete  rates,  the  company  having  ex- 
tended until  March,  1913,  the  time  during  which  sub- 
scribers to  the  four  and  six-party  unlimited  suburban  resi- 
dence rates  could  retain  them.  Messrs.  Jackson  report  that 
the  subscribers  are  paying  on  an  average  about  $3  less  to 
the  company  for  each  telephone  in  the  metropolitan  district 
than  under  the  old  rates,  thus  effectively  disposing  of  the 
popular  impression  that  the  revision  had  been  of  an  upward 
character.  Over  120,000  telephones  are  in  service  in  the 
district,  and  the  immediate  effect  has  been  to  cut  the  com- 
pany's revenues  by  about  $360,000  per  year.  The  com- 
mission states  that  this  reduction  was  foreseen  by  it,  and 
that  it  feels  reasonably  certain  that  when  the  new  schedule 
has  been  in  full  effect  for  a  longer  period  of  time  there 
will  be  a  considerable  recoupment,  both  on  account  of  the 
larger  numbers  of  new  subscribers  secured  and  the  closer 
adjustment  of  revenue  from  large  consumers  to  the  volume 
of  their  business. 

WISCONSIN   COMMISSION. 

The  commission  has  issued  its  decision  in  the  Waupaca 
street-lighting  controversy.  The  matter  was  taken  up  at 
the  joint  request  of  the  Waupaca  Light  &  Railway  Company 
and  the  city  of  Waupaca  that  the  commission  should  act  as 
arbitrator  and  investigate  and  adjust  certain  questions  re- 
lating to  street  lighting  in  the  city  of  Waupaca.  From 
1886  to  1904  the  Waupaca  Light  &  Railway  Company  used 
the  9.6-amp  open  direct-current  arc  lamps  for  street  light- 
ing, under  a  contract  which  called  for  lamps  of  2000 
nominal  candle-power.  In  the  year  1904  the  old  open  arc 
was  abandoned  and  the  6.6-amp  inclosed  alternating-current 
arc  substituted  therefor.  Although  the  contract  still  speci- 
fied a  lamp  of  2000  nominal  candle-power,  no  objection  to 
the  substitution  was  raised  by  the  city  until  early  in  1910, 
when  the  city  refused  to  pay  the  lighting  bills  on  the 
ground  that  the  inclosed  arc  was  not  a  fair  substitute  for 
the  open  arc  under  the  terms  of  the  contract.  In  ]\Iarch, 
1910,  the  company  increased  the  current  in  its  arc  circuit 
from  6.6  amp  to  7  amp,  where  it  has  since  remained.  The 
main  point  which  the  commission  was  called  upon  to  decide 
was  whether  the  substitution  was  a  fair  one,  and,  if  not, 
what  damage,  if  any,  the  city  had  sustained  because  of 
such  substitution  previous  to  March,  1910;  also  what  adjust- 
ment of  differences  after  March,  1910,  would  be  fair  to 
both  parties. 

Mr.  Alton  D.  Adams,  in  a  brief  prepared  for  the  city  of 
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Waupaca,  found  that  each  inclosed  arc  was  worth  35.64 
l)er  cent  of  the  contract  rate  when  operated  at  6.6  amp  and 
37.80  per  cent  when  operated  at  7  amp.  His  conckisions 
were  based  upon  the  average  mean  hemispherical  candle- 
l)ower  per  watt  as  given  by  various  authorities  and  watt 
tests  made  upon  the  lamps  in  Waupaca.     The  engineering 


tinning  the  e.xpenses  over  the  different  departments,  the 
following  unit  costs  for  incandescent  lighting  were  arrived 
at:  17.32  cents  per  kw-hr.  for  one  hour's  daily  use  of  the 
active  connected  load;  12.26  cents  for  two  hours'  daily  use; 
10.58  cents  for  three  liours'  daily  use;  9.23  cents  for  five 
hours'  daily  use,  etc.     Upon  this  basis  two  schedules  were 


INTENSITY  OF  ILLUMINATION. 


Ratio   of 


6.6  amp  a.c.  arc  to  9.6  amp  d.c.  arc. 
7.0  amp  a.c.  arc  to  9.6  amp  d.c.  arc. 

7.5  amp  a.c.  arc  to  9.6  amp  d.c.  arc. 

6.6  amp  a.c.  arc  to  7.5  amp  a.c.  arc. 
7.0  amp  a.c.  arc  to  7  5  amji  a.c.  arc. 


Distance  in  Feet. 


50  ft. 


41.8 

40.4 
55.3 
75.7 
73.2 


100  ft. 

ISO  ft. 

200  ft. 

250  ft. 

60.3 

54.0 

54.3 

63.1 

55.2 

57.S 

68.4 

75.8 

62.2 

70.1 

80.4 

84.5 

86.5 

77.6 

78.3 

71.5 

88.7 

82.2 

85.2 

90.0 

Averages. 

54.7 
59.5 
70.5 
77.9 
83.9 


Staff  of  the  commission  made  a  very  thorough  investigation 
of  the  question,  besides  analyzing  in  detail  the  results  of 
the  Colorado  Springs  lighting  controversy  and  the  recom- 
mendations of  the  National  Electrical  Light  Association 
with  reference  to  arc  lighting.  A  large  number  of  photo- 
metric tests  were  made  in  different  cities  in  order  to  get  a 
comparison  of  the  different  types  of  arc  lamps  under  service 
conditions.  A  number  of  cities  were  selected  where  the 
lighting  service  was  considered  satisfactory  and  where  data 
upon  the  normal  illumination  offered  by  9.6-amp  direct-cur- 
rent arcs  and  6.6-amp,  7-amp  and  7.5-amp  alternating-cur- 
rent arcs  could  be  obtained.  The  final  conclusions  arrived 
at  are  embodied  in  the  accompanying  table. 

The  commission  concluded  that,  in  so  far  as  intensity  of 
illumination  alone  was  considered,  the  6.6-amp  inclosed 
alternating-current  arc  was  inferior  to  the  7.5-amp  alter- 
nating-current arc  by  from  18  to  20  per  cent,  and  that  the 
7-amp  arc  was  inferior  by  about  10  per  cent.  The  7.5-amp 
inclosed  arc  is  generally  admitted  to  be  practically  equiva- 
lent to  the  9.6-amp  open  direct-current  arc.  The  commis- 
sion was  of  the  opinion  that  the  comparison  of  radiants  by 
ratios  of  illumination  produced  at  a  certain  distance  from 
the  lamp  is  hardly  sufficient  as  a  measure  of  the  relative 
merits  of  the  radiants.  In  an  effort  to  reach  some  reason- 
able basis  for  comparison  of  the  intangible  qualities  of  the 
various  types  of  arc  lamps,  the  engineering  department 
carried  out  a  series  of  tests  and  observations,  the  results  of 
which,  while  not  admitting  of  exact  mathematical  expres- 
sion, led  to  the  conclusion  that  the  inclosed  alternating-cur- 
rent arc  lamp  practically  made  up  for  its  lack  of  intrinsic 
brilliancy  by  its  steadiness,  better  light  distribution  and  the 
general  satisfaction  that  it  gave. 

The  commission  held  that  the  7-amp  inclosed  alternating- 
current  arc  was  so  near  the  equivalent  of  the  9.6-amp  open 
direct-current  arc  that  the  difference,  if  any.  was  too  small 
to  be  measured  by  any  monetary  standard.  In  this  connec- 
tion it  was  pointed  out  that  the  analysis  of  the  costs  of 
service  in  the  street-lighting  department  .showed  that,  even 
with  the  decreased  cost  occasioned  by  the  substitution  of 
the  new  lamps,  the  revenues  were  insufficient  to  provide  a 
reasonable  return  upon  the  investment  properly  apportioned 
to  street  lighting. 

At  the  request  of  the  city  of  Richland  Center,  the  com- 
mission has  investigated  the  rate  situation  there  and  has 
recommended  alternate  schedules  of  charges  to  be  put  into 
effect  by  the  Richland  Center  Municipal  Light  &  Water 
Plant.  An  investigation  of  the  income  accounts  for  the 
year  ended  June  30,  191 1,  showed  that  the  plant  is  at  - 
present  unable  to  meet  its  ordinary  expenses  of  operation, 
even  when  taxes,  depreciation  and  interest  are  excluded. 
By  including  an  allowance  for  these  items  the  commission 
found  that  the  ajctual  gross  operating  expenses  exceeded 
those  reported  by  the  plant  by  about  35  per  cent.     Apoor- 


rccommended :  F'irst,  a  primary  rate  of  15  cents  net  per 
kw-hr.  for  energy  used  equivalent  to  or  less  than  the  first 
thirty  hours'  use  per  month  of  the  active  connected  load;  a 
secondary  rate  of  12  cents  net  for  the  next  sixty  hours'  use; 
an  excess  rate  of  7  cents.  Second,  a  primary  rate  of  12 
cents  net  for  the  first  sixty  hours'  use,  with  an  excess  rate 
of  7  cents.  The  revenue  would  be  practically  the  same 
under  either  schedule.  The  former  meter  rental  of  25  cents 
per  month  is  to  be  abolished  and  the  minimum  bill  is  fixed 
at  75  cents  per  month.  To  replace  the  old  flat  rate  of  $65 
per  year  per  arc,  a  rate  of  $80  per  year  per  arc  was  sug- 
gested for  the  all-night  arcs  and  a  rate  of  $60  per  year  for 
the  dusk  to  midnight  arcs. 

MARYLAND  COMMISSION. 

The  Maryland  Public  Service  Commission  has  held  a 
hearing  on  the  complaint  of  the  Baltimore  Electrical  Supply 
Company  and  other  Baltimore  concerns  that  the  Consoli- 
dated Gas,  Electric  Light  &  Power  Company  is  engaged  in 
the  business  of  wiring  houses  and  selling  electrical  fixtures, 
despite  the  fact  that  the  company's  charter  does  not 
authorize  it  to  engage  in  these  branches  of  the  business. 
Isaac  Lobe  Straus,  who  appeared  in  behalf  of  the  com- 
plainants, contended  that  the  generation  of  electricity  is  a 
thing  apart  from  wiring  houses,  etc.,  and  predicted  that  if 
the  company  is  not  restrained  hundreds  of  small  dealers  in 
Baltimore  will  be  forced  out  of  business. 

An  application  was  submitted  by  the  Mount  Washington 
Electric  Light  &  Power  Company  asking  authority  to  lease 
its  plant  to  the  Consolidated  company. 

The  Chamber  of  Coinmerce  of  Baltimore  last  week  filed 
in  court  a  petition  asking  that  the  recent  action  of  the 
Public  Service  Commission  in  fi.xing  telephone  rates  be  set 
aside.  The  petition  attacks  the  constitutionality  of  the  law 
which  provided  for  the  creation  of  the  commission,  and,  in 
addition  to  requesting  an  injunction  against  the  commission 
and  the  Chesapeake  &  Potomac  Telephone  Company,  asks 
that  the  commission  be  declared  a  body  operating  under  a 
law  in  violation  of  the  constitution.  It  also  asks  that  an 
injunction  be  granted  restraining  the  Chesapeake  &  Poto- 
mac Telephone  Company  from  making  any  of  the  proposed 
changes  in  rates,  and  that  the  court  declare  the  schedule  of 
rates  approved  by  the  conmiission  null  and  void. 

Commissioner  Joshua  W.  llering  was  questioned  by  the 
judiciary  committee  of  the  State  Senate  last  week  for  five 
hours  and  a  half  on  the  acts  of  the  commission.  The  tele- 
phone case  and  the  fact  that  the  United  Railways  had  re- 
voked the  commutation  tickets  were  the  chief  matters  con- 
sidered. Later  Mr.  Hering  sent  to  the  chairman  of  the 
judiciary  committee  a  recommendation  that  an  amendment 
to  the  public  service  act  be  passed  empowering  the  commis- 
sion to  compel  street  railways  and  other  common  carriers 
in    Marvland   to   issue   commutation   tickets   to   commuters. 
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I  Ik  ».iim|)laml  oi  llu'  I'iiliip.sco  l.lcoiric  iS;  MaiiulacHiiiii); 
Company  against  the  Coiisoliclatcil  Cias,  IClcctric  Light  iS: 
I'owir  Company  was  heard  hcforc  the  commission  last  week. 
Mr.  \  iotor  G.  Blocde,  president  of  the  l'alai)sco  company, 
allei;ed  tliat  tlie  electric  company  is  trying  to  eliminate  his 
company  from  the  electrical  field  hy  nnfair  discriminations 
n>  the  rates  charged  through  suhsiiliary  companies  in  Haiti 
more  C  ounty.  Mr.  llerhert  Wagner,  who  alone  re])rcsentc(l 
the  Consolidated  interests,  said  that  Mr.  Bloeile  did  not  have 
A  plant  that  was  capahle  of  supplying  Baltimore  with  power, 
and  that  the  activities  of  the  Patapsco  company  were  only 
inspired  by  a  desire  to  force  the  Consolidated  to  purchase  it. 

OH  lO  COMMISSION. 

The  Public  Service  Connnission  has  refused  the  request 
of  the  Sycamore  Telephone  Company,  Sycamore,  for  per- 
mission to  sell  its  property  to  another  company  bearing  the 
same  name  for  $60,000.  The  commission  considers  the 
price  too  high.  Messrs.  George  A.  Klahr,  J.  .'\.  Klalir  and 
F.  C.  Samsee  and  I'.nnna  M.  Samsee  own  the  business,  and 
had  it  incorporated  with  a  capital  stock  of  $75,000. 

The  Western  Union  Telegraph  Company  has  filed  a  com- 
plaint with  the  connnission  to  the  effect  that  the  Cleveland, 
Painesville  &  Eastern  Traction  Company  is  stringing  high- 
tension  wires  in  Lake  County  in  such  close  proximity  to 
the  telegraph  wires  as  to  make  them  dangerous.  It  asks 
that  the  railway  company  be  restrained  from  doing  this. 
The  Western  Union  wires  are  on  the  right-of-way  of  th^ 
Lake  Shore  &  Michigan  Southern  road. 

Complaint  has  been  filed  against  the  Northern  Ohio  Trac- 
tion &  Light  Company  by  the  Board  of  Control  of  Akron  to 
the  effect  that  cars  are  operated  on  the  Akron  city  lines 
without  conductors,  that  there  are  not  enough  cars  in 
operation,  that  they  are  inadequate  in  size  on  many  lines, 
crowded  beyond  reason,  unsanitary,  ill  ventilated  and  main- 
tained at  uncomfortable  temperatures. 

NEW  YORK  COMMISSION. 

Hearings  were  continued  Feb.  29  and  March  6  before 
Commissioner  Maltbie,  of  the  First  District,  on  the  com- 
plaint of  certain  organizations  of  stationary  engineers  in 
New  York  that  discriminatory  rates  are  given  by  the  New 
York  Edison  Company  to  large  users  of  energy.  Counsel 
for  the  complainants  examined  employees  of  lighting  and 
steam-heating-  companies  in  New  York  with  the  idea  of 
learning  what  competitive  conditions  exist  between  them. 
As  the  greater  part  of  the  information  obtained  has  been 
a  matter  of  public  record  for  several  years,  very  little 
progress  is  being  made  in  the  matter.  The  next  hearing  is 
scheduled  for  March  11  at  2:30  p.m. 


Current  News  and  Notes. 


I'koi'ok  I  lo.N  or  1  AXKs  10  (iUo.^.s  iNto.Mfc. —  The  t'ouniion 
wealth  Edison  Company,  of  Chicago,  pays  to  g»)vernment, 
state  and  niunicii)ality,  about  $1,100,000  a  year  in  taxes  and 
various  forms  of  compensation.  As  the  gross  earnings  are 
about  $15,000,000  a  yeaj,  the  company  i)ays  (nit  about  7// 
per  cent  of  its  entire  receipts  for  the  privilege  of  doing 
linsiness. 


Kk.mdk.nck  Kaik>  Baski)  on  .\i<ka. —  The  rate  research 
committee  of  the  National  Electric  Light  Association  de- 
sires to  receive  the  schedules  and  actual  experience  of  mem- 
ber companies  using  either  the  room  or  area  basis  as  a 
method  for  determining  the  demand  differential  or  flat  rates 
based  upon  demand,  with  or  without  current-limiting 
devices.  The  names  of  any  companies  known  to  be  using 
these  classes  of  residence  rates  are  desired.  Mr.  E.  W. 
Lloyd,  120  West  Adams  Street,  Chicago,  is  chairman  of  the 
connnitti'c. 

♦      *      * 

I  HK  li.i.UMi.NATioN  OF  NiAGAKA  i'AiJ.s. — It  lias  been  esti- 
mated that  Niagara  Falls  can  be  effectively  illuminated 
artificially  at  night  by  means  of  an  equipment  costing  about 
$100,000  to  install  and  about  $5,000  per  year  to  maintain. 
It  is  now  proposed  that  the  cost  be  borne  equally  by  the 
State  of  New  York  and  the  Province  of  Ontario.  Senator 
Robert  H.  Gittins  has  introduced  a  bill  at  Albany  to  pro- 
vide for  New  York's  share  of  the  expense,  while  Hon.  Evan 
E.  Eraser  has  prepared  a  bill  for  immediate  introduction 
in  the  Parliament  of  Ontario  for  an  appropriation  to  cover 
Ontario's  share.  It  is  understood  that  the  hydroelectric 
companies  operating  at  Niagara  Falls  will  furnish  the  elec- 
trical energy  without  cost. 


Mekcury- Vapor  Rectifier  Patent  Office  Proceeding. 
— Patent  Commissioner  E.  B.  Moore  has  rendered  a  de- 
cision awarding  priority  to  E.  Weintraub  in  an  interference 
proceeding  involving  a  means  of  electrolytic  rectifier  ex- 
citation independent  of  the  source  of  supply.  The  date  of 
conception  of  the  invention  by  Weintraub  was  March  23, 
1903,  and  it  was  held  that  the  contesting  inventor,  Percy 
H.  Thomas,  had  not  established  a  date  of  conception  prior 
to  this.  The  latter  claimed  conception  on  Eeb.  14,  1903, 
but  later  made  an  amendment  to  this  statement  and  sub- 
stituted Jan.  21,  1903,  as  the  date.  The  Patent  Office  held 
that  not  only  was  the  invention  not  disclosed  in  the  applica- 
tions referred  to  by  Thomas  but  the  equivalent  is  not  found 
therein.  In  the  contest  it  was  alleged  that  the  invention  was 
not  original  with  Weintraub,  but  that  he  derived  his  knowl- 
edge thereof  from  Dr.  Steinmetz.  The  commissioner  held, 
however,  that  this  is  a  matter  immaterial  in  relation  to  the 
question  of  prioritv  between  Thomas  and  Weintraub. 


Marconi  a  Senator. — According  to  a  newspaper  dis- 
patch, Marconi  has  been  appointed  a  life  senator  by  the 
Italian  government.  Previously  he  had  declined  to  accept 
a   title  of  nobility. 

*     *     * 

Kentucky  Telephone  Legislation. — A  bill  providing 
for  physical  connection  of  the  Independent  telephone  com- 
panies with  the  long-distance  lines  of  the  Bell  companies 
has  passed  the  Kentucky  Senate  by  a  vote  of  17  to  12. 


Tests  of  Electric  Meters. — Reports  of  tests  of  electric 
meters  made  to  the  New  York  Public  Service  Commission, 
Second  District,  during  January,  191 2,  show  that  of  the 
total  number  406,  or  5.49  per  cent,  were  fast;  6126,  or  82.83 
per  cent,  were  accurate,  and  864,  or  11.68  per  cent,  were 
slow.  Of  the  total  of  238  companies,  thirty-seven  did  not 
report,  and  of  those  reporting  seventy-three  made  no  tests. 


Investigation  of  Electric- Vehicle  Operation. — The 
department  of  electrical  engineering  of  the  Massachusetts 
Institute  of  Technology  has  under  way  an  investigation  on 
the  adaptability  of  electric  vehicles  for  trucking  purposes, 
more  especially  with  reference  to  the  conditions  in  Boston 
and  its  vicinity.  The  work  is  being  carried  on  by  Mr.  H.  T". 
Thomson  along  several  particular  lines,  including  cost  oi 
the  service,  convenience  .of  the  service,  difficulties  and  ex- 
penses due  to  the  delays  in  loading  and  unloading  at  freight 
houses,  delays  caused  by  drivers,  and  corresponding  matter?;. 
The  railroads  entering  Boston  are  co-operating  in  that  part 
of  the  investigation  relating  to  time  occupied  in  loading 
and  unloading  trucks  at  the  freight  houses,  including  the 
time  occupied  in  getting  to  the  loading  platform.  Tlie 
freight  house  conditions  are  being  investigated  by  students 
of  the  department  under  the  direction  of  Mr.  Thomson. 
An  appropriation  for  this  work  was  made  to  the  Institution 
by  the  Edison  Electric  Illuminating  Company  of  Boston. 
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VVATEk-l'owKk  IN  Minnesota. — it  is  estimated  by  Mr. 
George  A.  Ralph,  Minnesota  state  drainage  engineer,  that 
tlic  available  water-power  on  the  streams  of  the  State  totals 
353,700  hp,  only  113,100  hp  of  which  has  been  developed, 
riie  undeveloped  power  of  440,600  hp  at  low  water  can  l)e 
increased  to  7i6,(}oo  hp  by  constructing  storage  reservoirs. 

*  *     * 

UiRECT-CuKRENT  2400-V01.T  Sysvem. — Sevcutccii  2400- 
volt  direct-current  locomotives,  each  to  weigh  75  tons,  are 
being  built  at  Schenectady,  \.  Y.,  for  the  Butte,  Anaconda 
&  Pacific  Railway,  in  Montana.  The  system,  which  is  now 
operated  by  steam,  will  be  the  first  of  any  magnitude  in 
the  world  to  utilize  such  high-voltage  direct  current.  En- 
ergy will  be  furnished  by  the  Butte  Electric  &  Power  Com- 
pany to  two   looo-kw  substations   in   Butte   and   Anaconda 

26  miles  apart. 

*  ♦     * 

Employees'  Insurance  and  Pensions  in  PHii.ADEi.riiiA. 
— The  plan  for  employees'  insurance  by  which  a  death 
benefit  of  $500  was  paid  to  the  families  or  beneficiaries  of 
certain  employees  of  the  Philadelphia  Rapid  Transit  Com- 
pany  has  been  extended  so  as  to  include  all  eniplcAees  of  the 
company  more  than  twenty-one  years  old  who  have  been  in 
the  continuous  service  of  the  company  for  ivvo  years  prior 
to  their  death  and  were  in  receipt  of  compensation  from 
the  company  not  to  exceed  $200  per  month.  The  company 
has  paid  $500  as  death  benefits  to  each  of  the  families  or 
beneficiaries  of  fifty-four  men  during  the  past  eight  months. 
The  plan  for  employees'  pensions,  by  which  a  pension  of 
$20  per  month  was  !)aid  to  certain  employees,  has  also  been 
extended  so  as  to  include  all  employees  of  the  company 
sixty-five  years  old  who  have  completed  twenty-five  years 
of  continuous  service  in  the  employ  of  the  company  and 
who  are  in  receipt  of  compensation  from  the  company  not 
to  exceed  $20  j  per  month.  There  are  at  this  time  forty-two 
men  drawing  such  pensions  from  the  company. 

Auglaize  Hydroelectric  Plant. — The  Auglaize  I'ower 
Company's  500-ft.  dam  across  the  Auglaize  River,  3  miles 
southeast  of  Defiance,  Ohio,  has  been  completed,  notwith- 
standing the  inclement  weather  and  the  immense  amount  of 
water  in  the  river  from  the  heavy  snows  and  thaws.  A 
great  field  of  ice  above  the  dam  broke  recently,  but  the 
property  was  not  damaged.  The  spillways  were  opened  and 
an  attempt  was  made  to  keep  the  water  down,  but  at  one 
time  it  rose  a  foot  above  the  top  of  the  dam  and  ran  over 
it  the  entire  length  of  the  structure.  When  it  is  known 
that  the  dam  is  28  ft.  high,  the  amount  of  water  above  it  can 
perhaps  be  realized.  The  framework  of  the  power  house  is 
up  and  will  be  inclosed  within  a  short  time.  Several  trans- 
mission towers  have  also  been  erected  between  the  plant  and 
Defiance.  It  is  expected  that  the  plant  will  be  ready  for 
operation  by  May,  and  within  a  year  connection  will  be 
made  with  the  company's  hydraulic  plant  on  the  Maumee 
River,  which  will  make  it  possible  to  furnish  energy  at  ali 
points  between  Defiance  and  Toledo. 

*  *     * 

Barton  Hydroelectric  Plant  of  Eastern  Michigan 
Company. — The  Eastern  Michigan  Edison  Company,  which 
operates  several  small  water-power  plants  on  the  Huron 
River  near  Ann  Arbor,  is  now  developing  a  29-ft.  head  at 
the  so-called  Barton  site,  several  miles  from  Ann  Arbor. 
One  looo-kw  and  one  500-kw  vertical  unit  will  be  installed, 
the  separately  driven  exciter  occupying  a  position  between. 
This  arrangement  is  similar  to  that  of  the  Sturgis  (Mich.) 
municipal  plant,  recently  described  in  these  columns,  for 
which  Mr.  Gardner  S.  Williams  was  also  consulting  en- 
gineer. At  Barton  use  will  be  made  of  the  spiral  wheel- 
chambers  first  applied  at  Sturgis,  permitting  less  restricted 
tangential  movement  of  the  water  entering  the  turbines. 
There  will  also  .be  provision,  at  time  of  flood,  for  dis- 
charging the  waste  water  through  the  draft  tubes,  increas- 


ing the  effective  hydraulic  head  on  the  waterwheels.  llus 
flood  water  will  be  delivered  across  the  bottom  of  elbows 
in  the  discharge  tubes  and  is  expected  to  add  a  foot  or  more 
to  the  normal  hydrostatic  pressure.  The  Barton  site  was 
formerly  an  old  n.iil  development,  and  by  closing  off  the 
early  millracc  construction  can  be  prosecuted  during  the 
spring  season  and  the  plant  be  made  ready  for  operation  by 
fall,  i  he  deck  of  the  hollow  concrete  dam  will  be  com- 
posed of  a  succession  of  inclined  archerl  slabs,  and  re-<r 
voirs  3  miles  in  length  will  be  impounded. 

*  *     * 

SOCIETY  MEETINGS. 

Jovian     Electrical    League. — At    the    meeting    of    the 
[ovian  Electrical  League  held  in  the  Hotel  Bingham,  Phila 
delphia,   March  7,   Mr.   Olin   Bryan,   past-president   of  the 
l-'raternal  Society  Law  Association,  was  the  guest  of  honor 
and  addressed  the  gathering  upon  "Op])ortunity." 

*  *     * 

Electric  Refining  of  Iron  and  Steel. — At  a  meeting 
of  the  Engineers'  Society  of  Western  Pennsylvania  held  in 
Pittsburgh  on  Feb.  24  Dr.  J.  W.  Richards,  of  Lehigh  Uni 
versity,  delivered  a  lecture  on  the  progress  made  in  Sweden 
during  the  past  year  in  the  electric  refining  of  iron  and 
steel.  At  Trollhattan  the  government  sells  energy  at  $iJ 
per  hp-year;  at  other  places  in  Sweden  the  cost  is  as  low  as 
$6.  At  Trollhattan  the  electric  furnace  consumes  I30(j 
kw-hr.  per  ton  of  iron.  Mr.  F.  T.  Snyder  stated  that  the 
Illinois  Steel  Company  has  found  the  cost  of  electric  re- 
fining almost  as  low  as  that  of  the  open-hearth  procc-s. 
while  the  steel  is  tougher. 

Convention  of  Electrical  Contractors. — The  annual 
meeting  of  the  National  Electrical  Contractors'  Association 
will  be  held  in  Denver,  Col.,  July  17,  18  and  19.  The  head- 
quarters of  the  association  will  be  at  the  Albany  Hotel, 
where  all  meetings  will  take  place.  At  the  opening  session 
on  July  17  Governor  Shafroth  will  deliver  an  address  on 
"The  Resources  of  Colorado."  Business  sessions  will  l)e 
held  in  the  afternoon  of  July  17  and  in  the  morning  and 
afternoon  of  July  18.  On  July  19  an  all-day  outing  will  be 
spent  on  the  Moffat  Road.  Special  cars  will  be  run  from 
New  York  and  Boston  to  Chicago,  whence  a  special  train 
will  convey  the  members  to  Denver.  The  secretary  of  the 
association  is  Mr.  W.  PL  Morton.  41  Martin  Building. 
LItica,   N.   Y. 

*  *     * 

Electric  Metering. — The  meter  committees  of  the  Asso- 
ciation of  Edison  Illuminating  Companies  and  the 
N.  E.  L.  A.  met  jointly  in  Chicago  Feb.  26  and  27,  the 
meeting  being  also  attended  by  invited  representatives  of 
the  various  state  public  service  connnissions  and  the  meter 
manufacturers  of  this  country.  The  principal  order  of  busi- 
ness was  the  revision  of  the  meter  code,  which  was  dis 
cussed  page  by  page,  criticisin  being  obtained  from  the 
many  viewpoints  naturally  held  by  those  present.  As  a 
consequence  the  revised  meter  code  when  issued  should  be 
made  to  meet  the  approval  and  requirements  of  the  public- 
service  commissions,  as  well  as  the  manufacturers  and 
member  companies,  and  should  also  serve  to  guide  future 
commissions  in  framing  laws  and  regulations  bearing  on 
modern  electricity  meter  practice.  The  committee  on  meters 
of  the  N.  E.  L.  A.  held  a  tw-o-day  session  immediately  fol 
lowing  the  joint  meeting  and  discussed  and  revised  prac- 
tically all  contributions  and  material  for  the  electrical 
meterman's  handbook,  which  it  will  present  in  published 
form  at  the  Seattle  convention.  The  committee  and  it-^ 
guests  were  enjoyably  entertained  by  the  Commonwealtii 
Edison  Company  throughout  its  sessions,  and  especially  at 
a  dinner  given  at  the  University  Club  and  presided  over  by 
Chairman  O.  J.  Bushnell,  at  which  President  Gilchri^-t. 
Messrs.  Lieb,  Coles.  Abbott  and  Rhodes  spoke. 
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uf  tlic  Sons  of  Jove  was  held  al  the  I'Uks'  new  chili  house, 
Atlanta,  Tia.,  on  March  2.  The  ban{|uet  and  initiation 
cireinonies  were  in  charge  of  Mr.  I..  S.  Monlj,'oniery, 
.statesman. 

«     %     >ti 

I'.i.Ki  iKii  (.i.uii  Danck  in  Chicago. — The  entertaiiumnt 
committee  of  the  l-.iectric  I'lnb  of  C^hicaj^o  is  arranging  iov 
a  dancing  party  for  the  members  of  tlu'  clnb,  their  wives 
and  friends,  to  he  held  in  the  Drill  Mall  of  the  Masonic 
Temple,  corner  of  North  State  Street  and  I'.ast  K.indoli)!) 
Street,  on  the  night  of  A])ril  1. 

*  *     * 

toi  ORADo  h.i.ixTKif  Ci.uii. — On  l-'eh.  29  Mr.  F.  H.  Went- 
worth  presented  a  paper  before  the  Colorado  IClectric  Club 
on  "I'"irc  Waste  and  Organized  I-'ire  Prevention"  in  which 
it  was  shown  that  this  country  pays  annually  $260,000,000 
for  fire  losses  and  $250,000,000  for  fire  fighting.  This  loss 
is  $6  per  inhabitant,  as  compared  with  only  $1  per  inlial)itant 
found  necessary  in  European  countries. 

*  *     * 

Detroit  I-'ngineering  Society. — At  a  meeting  of  the 
Detroit  Engineering  Society  Friday  evening,  March  i,  Mr. 
L.  E.  Smith,  of  the  General  Electric  Company,  Lynn,  Mass., 
gave  an  illustrated  talk  on  the  subject  of  direct-current  and 
alternating-current  motors  of  sizes  below  50-hp  rating. 
Following  a  discussion  of  load  requirements,  a  number  of 
general  and  special  applications  were  illustrated. 

*  *     * 

Electrical  Association  of  Municipalities. — Delegates 
from  the  various  municipalities  in  the  Province  that  have 
contracted  with  the  Hydroelectric  Power  Commission  of 
Ontario  for  electric  service  have  formed  the  Ontario 
Municipal  Electric  Association,  for  the  purpose  of  study- 
ing and  adopting  methods  which  will  result  in  better  and 
cheaper  service  to  the  consumers  throughout  the  Province. 
During  the  last  eighteen  months  the  number  of  municipali- 
ties contracting  for  electric  service  has  increased  from 
fourteen  to  twenty-nine.  The  total  amount  of  power  avail- 
able is  100,000  hp,  of  which  33,900  hp  has  been  contracted 

for. 

*  *     * 

Inspection  Trips  of  Purdue  Branch  of  A.  I.  E.  E. — 
A  new  and  successful  policy  has  been  adopted  by  the  Purdue 
University  branch  of  the  American  Institute  of  Electrical 
Engineers  at  Lafayette,  Ind.,  by  organizing  inspection  trips 
to  various  nearby  points  of  engineering  interest  on  days 
midway  between  the  regular  monthly  meetings  of  the 
branch.  Fifty-eight  members  took  a  trip  on  Feb.  24  over 
the  interurban  railway  line  to  Lebanon,  Ind.,  where  the  gen- 
erating station  of  the  Terre  Haute,  Indianapolis  &  Eastern 
Traction  Company  and  the  Diesel  engine  lighting  plant 
were  inspected.  As  comparatively  few  Diesel  engine  power 
plants  with  direct-connected  alternators  operating  in 
parallel  are  to  be  found  in  this  country,  the  inspection  of 
the  Lebanon  plant  proved  to  be  of  particular  interest. 

*  *     * 

Jovian  Luncheon,  New  York. — More  than  150  members 
and  friends  of  members  of  the  New  York  Branch  of  the 
Sons  of  Jove  listened  with  great  interest  to  the  entertaining 
address  delivered  by  Mr.  L.  D.  Gibbs,  advertising  man- 
ager of  the  Boston  Edison  Company,  at  the  semi- 
monthly luncheon  held  on  March  6  at  Kalil's  Restaurant. 
Mr.  Gibbs  chose  for  his  topic  "Electrical  Men's  Lunch 
Clubs;  or,  Why  Is  a  Croquette?"  and  pointed  out  how  the 
individualities  of  the  various  members  of  the  Sons  of  Jove, 
could  all  be  combined  into  the  "croquette  of  co-operation" 
for  the  benefit  of  all.  Mr.  F.  E.  Watts,  toastmaster  of  the 
luncheon,  announced  that  another  rejuvenation  will  be  held 
in  New  York  early  in  May,  and  urged  upon  the  members 
present  the  importance  of  securing  the  largest  possible  num- 
ber of  applicants  for  membership  in  the  order. 


WiKKi.KSS  Telei.kaimi  JCn(;ineei<s. —  The  annual  meeting 
of  the  Society  of  Wireless  'Jelegraph  ICngincers  was  held 
on  March  4  al  the  Hotel  Manhattan,  New  York.  Officers 
for  the  ensuing  year  were  elected  as  follows:  President, 
Mr.  I'".  I.owenstein;  vice-jiresident,  Dr.  Louis  Cohen;  secre- 
tary. Mr.  J.  L.  Hogaii,  Jr.;  treasurer,  Mr.  \i.  D.  horbcs; 
man.igers,  Messrs.  G.  W.  Pickard,  E.  R.  ("ram  and  J.  S. 
Stone.  Reports  from  the  retiring  officers  were  presented 
and  a  schedule  of  technical  papers  for  the  coining  year  was 
arranged.  Seven  new  members  were  elected,  and  a  series 
of  by-laws  was  discussed  and  adopted.  A  proposed  consoli- 
dation with  the  Wireless  Institute  was  carefully  considered, 
and  a  plan  of  action  for  the  new  fiscal  year  was  arrived  at 
which  should  give  excellent  results.  The  society's  head- 
quarters have  been  moved  from  Boston  to  New  York,  but 
regular  sectional  meetings  are  to  be  held  in  Washington 
and  I'oston,  in  addition  to  the  regular  monthly  meetings  in 
New  York.  The  address  of  the  secretary  is  National  Elec- 
tric  Signaling  Company,  Bush  Terminal,  Brooklyn,  N.   \. 

*  *     * 

Commonwealth  h'oisoN  Company  Section  in  Chicago. 
— The  Commonwealth  Edison  Company  Section  of  the 
National  Electric  Light  Association  has  now  reached  a 
membership  of  about  1750  and  is  the  largest  section  in  the 
association.  On  March  19  Mr.  B.  E.  Sunny,  president  of 
the  Chicago  Telephone  Company,  will  address  the  section, 
and  about  a  month  later  Mr.  Samuel  Insull  will  give  a  talk 
to  his  fellow-members.  On  May  21  Mr.  B.  I.  Budd,  presi- 
dent of  the  Metropolitan  West  Side  Elevated  Railway  Com- 
pany and  the  other  elevated-railway  companies  of  Chicago, 
will  ])e  the  speaker.  The  annual  entertainment  of  the  sec- 
tion will  be  held  on  the  night  of  May  10.  There  will  be  an 
elaborate  vaudeville  show,  followed  by  an  operatic  skit,  at 
the  Auditorium,  which  is  the  largest  theater  in  Chicago, 
seating  about  40GO  persons.  This  will  be  followed  by  a 
dance  in  the  Gold  Room  of  the  Congress  Hotel,  which  is 
one  of  the  handsomest  ballrooms  in  the  city.  The  company 
defrays  all  the  expenses  of  this  elaborate  entertainment,  the 
employees  on  their  part  furnishing  the  performers,  for  the 
show  will  be  strictly  a  company-talent  production. 

*  *     * 

Brooklyn  Company  Section,  N.  E.  L.  A. — At  the  March 
meeting  of  the  Brooklyn  Company  Section  of  the 
N.  E.  L.  a.,  on  the  fourth  of  this  month,  Mr.  C.  A.  Graves, 
manager  of  the  power  bureau  of  the  company,  read  a 
paper  on  "Small  Company  Methods  Applied  to  Large  Com- 
pany Problems,"  and  Mr.  Roman  von  Fabrice,  of  the  engi- 
neering department,  read  a  paper  on  "Power  Chimneys." 
Mr.  Graves'  paper  went  into  considerable  detail  upon  the 
high  degree  of  co-operation  and  co-ordination  possible  be- 
tween all  departments  and  individuals  in  a  small  central- 
station  company,  owing  to  the  small  number  of  people 
employed,  and  traced  the  departure  from  small  station 
methods  in  the  subdivision  of  work  among  an  increasing 
number  of  departments  necessitated  by  growth  of  business. 
He  showed  how  easily  the  personal  relation  between  cus- 
tomer and  company  can  be  maintained  to  mutual  advantage 
in  a  small  community  and  how  necessary  it  is  to  apply  many 
of  the  ideas  and  methods  followed  by  a  small  company  to 
the  large  company  business.  Mr.  von  Fabrice's  paper  de- 
scribed chimneys  from  the  layman's  point  of  view,  and 
gave  a  brief  history  of  the  development  of  stacks  and  a 
description  of  various  types  of  chimney,  including  brick, 
concrete,  steel  and  tile  construction,  with  their  respective 
merits.  It  also  went  briefly  into  the  theory  of  drafts  and 
the  method  of  calculating  the  dimensions  of  chimneys. 
Mr.  H.  W.  Casler,  of  the  New  York  Telephone  Company, 
gave  an  illustrated  address  on  "The  Telephone  System,"  in 
which  he  show^ed  slides  of  modern  exchanges  and  various 
telephone  equipments  and  explained  their  operation.  The 
usual  music,  refreshments  and  vaudeville  followed  the 
speakers. 


AUXILIARY  OIL-BURNING  STATION 

FOR  SOUTHERN  CALIFORNIA  DISTRICT. 


Long  Beach  Plant  of  the  Southern   California  Edison 
Company,  Tied  In  with  Group  of  Hydroelectric  Stations. 

Features  of  Station  Design  and  Methods  of  Storing  and  Burning 
Oil — Safety  Measures  and  Flexibility  of  Operation 
Instrument  Equipment  for  Facilitating 
Analysis  of  Station  Operation. 


THE  growth  of  electrical  service  in  the  Los  Angeles 
district  of  Southern  California  has  necessitated 
many  enlargements  of  existing  systems  of  produc- 
tion, transmission  and  distribution.  Within  the  past 
decade  the  population  of  Los  Angeles  alone  has  increased 
from  102,000  to  319,000,  and  this  expansion  has  placed  upon 
the  public-utility  companies  heavy  responsibilities  for  the 
provision  of  adequate  service.  Important  improvements  and 
additions  have  been  continually  under  way,  and  it  has  been 
neces.sary  to  maintain  engineering  and  designing  organiza- 
tions which  would  be  considered  large  even  in  the  greater 
metropolitan  central-station  systems  of  the  East.  Con- 
spicuous among  the  new  facilities  of  the  district,  the  Long 
Beach  oil-burning,  steam-turbine  station  of  the  Southern 
California  Edison  Company  stands  as  a  model  installation, 
its  design  and  construction  having  been  handled  by  the 
engineering  department  of  the  company,  with  recourse  to 
outside  consulting  experts  as  an  incidental  feature  of  the 
enterprise. 

The  new   plant,   which   has  lately  been   placed   in  opera- 


tion as  an  auxiliary  to  the  existing  hydroelectric  system  of 
the  company,  is  located  on  the  shore  of  the  Pacific  Ocean 
near  the  resort  of  Long  Beach,  about  25  miles  southwest  of 
the  city  of  Los  Angeles.  The  site  was  selected  on  account 
of  the  availability  of  condensing  water  and  opportunities 
for  expansion  afforded,  the  possibilities  of  securing  high 
efficiency  of  operation  far  offsetting  the  moderate  trans- 
mission required  to  the  center  of  distribution.  Within  a 
few  miles  of  1-ong  Beach  connection  is  made  with  the  high- 
tension  system  of  the  company  by  two  three-phase,  60,000- 
volt  and  two  three-phase,  30,000-volt  lines  carried  on  steel 
towers.  The  plant  is  thus  available  at  all  times  for  con- 
tinuous or  temporary  service  in  parallel  with  the  hydro- 
electric stations  of  the  company  on  the  Kern  River,  Santa 
Ana  River,  Mill  Creek  and  Lytle  Creek,  and  in  the  handling 
of  both  sudden  and  sustained  peak  loads  constitutes  a  valu- 
able insurance  against  irregularities  of  service. 

The  station  is  designed  for  an  ultimate  development  of 
eight  15,000-kva  turbo-units,  but  if  desired  still  larger  units 
can  be  added  without  difficulty.  The  initial  service  has 
begun  with  a  15,000-kva  General  Electric  Curtis  turbo-alter- 
nator delivering  three-phase,  50-cycle  current  at  11,000 
volts.  Eight  Stirling  boilers  rated  at  777.5  hp  each  supply 
steam  to  the  turbine  and  its  auxiliary  machinery  at  225-lb. 
pressure  and  125  deg.  superheat.  Draft  is  furnished  by  two 
Weber  reinforced-concrete  stacks  150  ft.  high  and  12.5  ft. 
in  diameter  at  the  top.  Only  one  of  these  stacks,  however, 
is  required  for  the  unit  now  installed.  The  condensing  water 
is  drawn  from  the  inner  harbor  of  Long  Beach,  and  an  un- 
usually straightforward  installation  of  pumps  and  conduits 
has  been  made,  providing  for  future  expansion  as  well  as 
for  the  circulation  and  discharge  requirements  of  tlie  initial 


Pjg_   1  —  Interior  of  Generatlng-Room,  Long   Beach  Station  of  Southern   California    Edison   Company. 
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to  sturasc  tanks  outside  tlie  huihliu);  by  j;ravity  from  tank       iiij,'  apparatus  with  the  turbine  condensers,  which  are  of  the 
cars   or   a    neiglibormg    coniuiercial    pipe    line,      it    is    esti-       Wheeler  surface  type;   the  heating,'  of   the    fuel   oil  l..fur, 
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Fig.   2 — Plan    of    Long    Beach    Power    House. 


mated  that  four  carloads  of  oil  per  day  will  be  consumed  by      it   enters   the   boiler    furnaces;   centralized   control    of   oil, 
the  plant  at  present,  and  this  fuel  will  be  supplied  from  the      steam  and  air  supply  for  combustion  purposes;  use  of  the 


Fig.    3 — Sectional     Elevation    of    Generating-Room. 

California  field.     Special  attention  has  been  given   to  the  base  of  one  stack  as  a  locker-room  and  lavatory;  installation 

problem  of  securing  economical  operation.  of   colored   wiring   in  connection   with   the   control   of   oil 

FEATURES  OF  THE  PLANT.  switches ;  use  of  copper  tubing  instead  of  bar  conductors  for 

Other  interesting  features  of  the  plant  include  the  han-  buses  and  connections;  location  of  all  high-tension  wirinsj 

dling  of  all  electrical  output  in  a  separate  transformer,  bus  in  fireproof  compartments;  a  complete  svstem  of  oil  circu- 
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lation  from  motor-driven  puinp.s  for  traiistormc-r  cooling, 
and  the  use  of  recording  instruments  at  many  i)oints  in 
the  station.  The  latter  include  apijaratus  for  the  automatic 
weighing  of  the  condensate  and  make-up  water,  measure- 
ment of  the  total  water  flow  hetween  the  feed  pumps  and  the 
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Fig.  4 — Bollep-Room. 

boilers,  General  Electric  meters  being  used  here  and  also 
for  recording  the  total  flow  of  steam  between  the  boilers 
and  the  entire  station,  between  the  steam  supply  and  the 
turbine,  turbine-room  auxiliaries  and  boiler-room  auxilia- 
ries. Eight  Uehling  gas-analysis  recorders  are  in  service 
on  the  boilers,  with  duplicate  instruments  in  the  office  of 
the  chief  engineer.  Temperature  recorders  are  inade  use 
of  in  the  turbine  steam  line,  these  recorders  being  of 
Bristol  make.  Bristol  and  Crosby  vacuum,  steam  and  super- 
heating gages  are  in  service,  and  each  boiler  is  equipped 
with  an  indicating  gas-analysis  apparatus  for  the  use  of 
firemen,  these  being  located  on  the  boiler  fronts.  These  in- 
struments will  supply  information  comparable  to  that  ob- 
tained under  continual  test  conditions,  and  will  enable  any 
departure  from  economical  operation  to  be  detected  with 
minimum  loss  of  time. 

The  site  of  the  new  plant  covers  a  total  area  of  about 
ten  acres,  giving  room  for  the  largest  expansion  which  may 
be  required  in  many  years.  The  present  generator  and 
boiler  house  occupy  a  rectangular  area  of  about  30,000 
sq.  ft.  and  are  60  ft.  high.  The  transformer  liouse  is  four 
stories  high  and  covers  an  area  of  7600  sq.  ft.  Both  struc- 
tures arc  of  reinforced  concrete  with  artificial  stone  base 
and  pile  foundations,  ornamental  copper  cornices  and  a 
mission  tile  roof  being  provided  in  each  case.  The  turbine- 
room  floor  is  of  imported  Welsh  quarry  tile,  with  a  glazed 
tile  wainscot.  The  roofs  are  of  reinforced-concrete  slab 
construction,  carried  on  steel  trusses.  Metal  sash  windows 
are  used  throughout.  Douglas  fir  piles  spaced  4  ft.  apart 
on  centers  are  placed  beneath  the  building  walls.  The  tur- 
bine-room is  equipped  with  a  50-ton  Shaw  electric  crane 
operated  by  125-volt  direct-current  motors  supplied  with 
energy  from  the  exciters.  The  latter  equipment  is  installed 
for  the  operation  of  remote-control  oil  switches  in  tin- 
transformer  house. 

Oil  received  on  the  premises  is  stored  in  two  9000-bbl. 
reinforced-concrete  tanks  located  about  700  ft.  away  from 
the  station,  the  tops  of  the  tanks  being  at  the  ground  level. 
From  the  main  storage  tanks  the  oil  is  piped  to  two  auxil- 
iary tanks  outside  the  boiler-room  through  a  6-in.  line,  two 
triplex  pumps  driven  by  5-hp  motors  of  the  220-volt  in- 
duction type  being  required.  Each  of  the  auxiliary  tanks  is 
fitted  with  live-steam  coils  for  pre-hcating,  and  from  these 
reservoirs  the  fuel  is  fed  into  the  furnaces  through  Hanmiel 
burners,  two  7J^-in.  by  5-in.  by  6-in.  Worthington  steam 
pumps  being  used  in  this  connection.     The  oil  is  heated  to 


about  130  deg.  in  a  400-iip  American  feed- water  heater,  and 
the  combustion  is  controlled  by  an  automatic  regulating 
system  supplied  by  C.  C.  Moore,  San  Francisco.  The  heat- 
ers are  located  in  the  boiler-room  near  the  base  of  the  stack 
and  insure  a  centralized  delivery  to  the  various  firing  lines. 
Four  burners  are  installed  per  boiler,  all  being  at  the  back 
of  the  furnace. 

THE    IJOILER-KOOM. 

The  boiler-room  is  about  221  ft.  by  82  ft.  in  plan.  It  con- 
tains four  batteries  of  boilers,  a  firing  aisle  20  ft.  in 
width,  and  space  for  four  additional  batteries,  which  are  to 
be  installed  with  the  second  turbine.  'i"he  stacks  occupy 
central  positions  between  the  opposite  sets  of  batteries. 
The  stack  utilized  in  connection  with  the  initial  boiler  in- 
stallation is  provided  with  locker,  lavatory,  toilet  and 
shower-bath  facilities  in  its  base.  At  the  rear  of  the  boilers 
a  space  about  8  ft.  wide  has  been  allowed  to  facilitate  pas- 
sage between  the  settings  and  the  wall,  a  point  of  great  im- 
portance in  case  of  a  break  in  piping,  exploded  tube  or  other 
emergency.  All  boiler  doors  are  of  the  gravity-closing, 
exjilosion  type,  with  seating  on  asbestos  gaskets.  Blow-ofT 
trenches  covered  with  Scully  plates  are  installed  back  of 
the  boilers.  Each  boiler  is  equipped  with  Lagonda  auto- 
matic, non-return  valves  to  cut  ofT  the  boiler  from  the 
header. 

The  products  of  combustion  are  discharged  from  each 
boiler  into  a  reinforced-concrete  flue  leading  to  the  stack, 
one  flue  being  provided  for  each  two  batteries.  The  flues 
are  of  tapering  section,  6  ft.  wide  and  from  5  ft.  6  in.  to 
12  ft.  6  in.  high  inside.  The  flues  are  carried  on  reinforced- 
concrete  girders  and  columns,  i  in.  square  rods  and  ^-in. 
stirrups  being  used  in  the  girder  structures.  A  special 
feature  of  the  equipment  is  the  installation  at  each  boiler 
of  an  auxiliary  damper  by  which  the  boiler  can  be  closed 
from  the  breeching  when  it  is  desired  to  operate  it  in  stand- 
by service.  This  damper  is  designed  in  six  sections  con- 
trolled in  each  case  by  steel  cables  terminating  in  hand- 
operated  chains  near  the  floor  level  between  batteries.     Bab- 


Fig.   5 — 12,000-l<w   Curtis  Turbo-Generator. 

cock  &  Wilcox  U-superheaters  arc  installed  in  each  boiler. 
I'"eed  water  for  make-up  service  is  drawn  from  a  well  on 
the  premises  and  delivered,  with  the  condensate,  to  a  7000- 
lip  vertical  Cochrane  heater  located  at  the  end  of  the  boiler- 
r:)0'u  near  the  tnrlnnc-room.     Adjoining  the  heater  location 
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arc  two  Ij-iii.  l)y  iS  in.  Iiy  lo  lu.  by  iS  in.  Snow  lion/.onlal, 
ilnpk'x,  conipouiul  feed  pumps,  with  brass  fittings.  W'orlli 
Miiijton  water  wii^liers  are  n.sed  in  measuring  both  the 
make-np  water  re(|niri(l  and  the  amount  of  cotidensatc  de- 
livered from  the  tnrl)ine.  1  lie  high-pressure  pipiug  in  tin- 
plant  is  ecpiipped  with  \'an  Stone  joints,  corrugated-steel 
gaskets  and  forged-steel  Manges.  The  fittings  are  of  cast 
steel,  and  S5  per  cent  magnesia  covering  is  used  throughout. 
An  S'j-in.  by  5-in.  by  lo-in.  boiler-cleaning  service  pump 
of  Hurnham  make  is  in  service.  No  expansion  joints  are 
provided  in  tlie  live  steam  piping,  the  latter  being  carried 
on  saddles  and  flexible  leads  to  the  boilers,  taking  up  all 
expansion,  'i'he  main  header,  14  in.  in  diameter,  is  230  ft. 
long  and  is  etpiipped  with  electrically  welded  nozzles  lead- 
ing to  the  auxiliaries.  .\11  main  and  auxiliary  exhaust, 
circulating-water,  vacuum,  hot-well  suction  and  discharge 
piping  is  carried  in  a  b.isement  below  the  turbine-room. 

THE   TURUINE-ROOM. 

The  turbine-room,  y:^,  ft.  by   I46>4   ft.,  is  at  present  de- 
signed   to    accommodate    two    15,000-kva    units    and    their 


sy.strin,  .iikI  a  triijlex  step-bearing  pump  to  jjr  driven  jjy  a 
-'5-hp  iiKJtor  will  be  installed  later,  to  increase  reliability  of 
operation.  The  guide  be.irings  of  the  turbine  units  are 
lubricated  by  oil  forced  into  the  various  channels  by  a 
5,' ..-in.  by  3^-in.  by  5-in.  Dean  I'.rothers  steam  pump. 

The  design  of  the  station  enables  each  unit  to  be  placed 
in  operation  as  soon  as  it  is  installed,  without  regard  to  the 
condition  of  other  equipment.  This  hituatiun  holds  from 
the  boilers  to  the  busbars.  Steam  is  delivererl  to  the  turbine 
through  a  14  in.  main,  and  the  exhaust  is  discharged  into 
a  Wheeler  condenser  in  the  base.  The  cooling  surface  is 
divided  into  a  main  section  of  16,000  s(].  ft.  and  an  auxiliary 
section  of  5500  sq.  ft.  The  condenser  is  equipped  with  a 
Volz  heater,  which  brings  the  condensate  from  the  bottom 
of  the  tube  sections  in  close  relation  to  the  entering  hot 
exhaust,  and  thus  raises  the  temperature  of  the  hot  well, 
requiring  less  heating  by  fuel  oil  in  the  re-evaporation  of 
the  water  into  steam  in  the  boilers. 

Circulating  water  is  drawn  from  the  inner  liart)f)r  to  the 
turbine-room  by  means  of  a  30-in.  double-suction  Krogh 
centrifugal  pump,  direct-driven  by  a  14-in.  by  i8-in.  Ilarris- 
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Section  through  Auxiliary  Bus  Equipment 
Fig.    6 — Sections   of   Transformer    House,   Showing    Wiring. 


auxiliaries.  A  spur  track  of  the  Los  Angeles,  San  Pedro  & 
Salt  Lake  City  Railroad  enters  the  room  on  the  west  side 
for  a  distance  of  about  30  ft.  The  turbine  is  of  the  five- 
stage  type,  operating  at  750  r.p.m.  It  drives  an  eight- 
pole,  ii,ooo-volt,  three-phase  alternator  delivering  788  amp 
per  phase  at  80  per  cent  power-factor,  the  turbine  being 
run  at  28.5  in.  vacuum.  Two  125-kw,  125-volt  horizontal 
Curtis  turbo-exciters  are  installed,  each  being  opposite  a 
corresponding  main  unit.  Either  exciter  is  capable  of 
handling  two  generators.  The  exciter  turbines  are  operated 
non-condensing,  exhausting  into  the  feed-water  heater. 

Oil  for  the  step  bearings  is  furnished  by  two  Dean 
Brothers  duplex  12-in.  by  2%-in.  by  12-in.  pumps,  operating 
at  1300  lb.  pressure  on  the  delivery  side.  An  R.  D.  Wood 
accumulator  is  also  provided  in  the  turbine  step-bearing  oil 


burg  simple  engine  running  at  240  r.p.m.  The  capacity  of 
this  equipment  is  24,000  gal.  per  minute  against  a  head  of 
35  ft.  The  intake  is  a  reinforced-concrete  structure  73  ft. 
wide,  with  a  head  curving  back  about  72  ft.  to  an  in- 
take conduit  of  horseshoe  section  which  is  carried  under 
the  turbine-room.  The  intake  head  contains  a  double  set 
of  eight  56-in.  by  102-in.  screens  and  a  rack  and  gallows 
frame  by  which  the  screens  may  be  raised  with  a  tackle 
for  cleaning.  Reinforced-concrete  buttresses  and  a  retain- 
ing wall  of  the  same  material  separate  the  screen  openings 
and  protect  the  shore  from  the  wash  of  the  tide.  The  in- 
take conduit  measures  6y^  ft.  high  and  5>^  ft.  wide.  It 
is  of  horseshoe  shape,  having  the  crown  of  its  arch  24  in. 
below  the  level  of  low  tide.  The  vacuum  is  maintained 
by    a    12-in.    by    30-in.    by    i8-in.    Wheeler    rotative    dry- 
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vacuum  pump  located  ui  the  turbiue-roum.  A  14-in.  by 
i2-in.  pump  driven  by  silent  chain  from  a  motor  of  about 
20  hp  rating  is  installed  for  priming  the  circulating  pump, 
and  a  motor-driven  centrifugal  pump  is  installed  for  de- 
livering the  condensate  into  the  supply  tank  when  the  steam- 
driven  pump  is  not  in  service.  All  auxiliaries  operate  on 
superheated  steam.  The  cooling  water  is  discharged  from 
the  condenser  through  a  36-in,  cast-iron  pipe  under  the 
turbine-room  floor,  which  leads  into  a  reinforced-concrete 
conduit  having  an  outlet  in  the  channel  of  the  harbor. 
Provision  is  made  in  the  plant  for  the  operation  of  the 
turbine  non-condensing  through  an  exhaust  head  above 
the  roof  level. 

The  switchboard  gallery  extends  across  the  east  end  of 
the  turbine-room  and  commands  a  clear  view  of  the  entire 
installation.  Below  it  are  assigned  quarters  for  the  chief 
engineer  and  head  operator,  with  space  for  a  lavatory  and 
storage-room.  On  a  gallery  above  the  switchboard  are 
mounted  the  field  rheostat  equipment  for  the  generating 
apparatus  and  an  Edison  storage  battery  used  in  connection 
with  the  oil-switch  operation.     All  oil  switches  in  the  plant 


Fig.     7 — Transformers. 

are  motor  or  solenoid  operated,  with  remote  control  from  a 
benchboard  on  the  switchboard  gallery.  The  generator 
leads  are  1,500,000-circ.  mil  cables  with  one  spare  carried  in 
brass  tubing  to  the  floor  and  thence  to  the  transformer 
house  in  Orangeburg  fiber  conduit  laid  in  a  trench.  Three 
300-kva  reactance  coils  are  connected  in  series  with  these 
leads,  which  terminate  in  potheads  affording  interchange- 
able connections  between  the  generator  and  the  busbar  in- 
stallation. On  account  of  its  rigidity  and  radiating  surface, 
copper  tubing  is  used  throughout  the  transformer-house 
wiring. 

The  accompanying  wiring  diagram  shows  the  arrange- 
ment of  the  plant.  Two  exciter  buses  are  provided,  re- 
verse-current circuit-breakers  being  installed  in  each  exciter 
lead.  The  generator  output  is  delivered  through  discon- 
necting and  oil  switches  to  either  of  two  sets  of  ii,ooo-volt 
buses.  From  these  buses  various  local  outgoing  feeders 
are  run  through  suitable  disconnecting  and  oil  switches 
and  choke  coils  and  supplied  with  the  usual  lightning  ar- 
rester taps.  From  each  of  the  11,000-volt  buses  con- 
nection   is    made    with    the    primaries    of    two    banks    of 


2000-kvv  step-up  transformers  which  raise  the  potential 
to  30,000  volts  and  60,000  volts  for  multiple  operation 
of  the  station  with  corresponding  portions  of  the  com- 
pany's general  system.  The  transformers  are  delta-con- 
nected on  the  low-tension  side  and  Y-connected  on  the  high- 
tension   side.     Any  transformer  may  be  thrown  on   either 


Fig.    8 — Pumping    Equipment   for    Transformer   Oil    and    Oil    Filters. 

bus,  whether  on  primary  or  secondary  side,  and  similarly 
any  feeder  may  be  thrown  upon  either  bus  of  the  proper 
voltage.  All  oil  switches  are  surrounded  by  disconnecting 
switches,  and  the  outgoing  30,000-volt  and  60,000-volt  leads 
are  equipped  with  series  overload  relays.  Aluminum-cell 
lightning  arresters  are  installed  in  the  two  higher  voltage 
systems.. 

THE    TRANSFORMER    HOUSE. 

The  transformer  house  consists  of  a  four-story  fireproof 
building  of  reinforced  concrete  located  close  to  the  turbine- 
room.  It  is  divided  into  a  transformer  room  21  ft.  wide 
and  61  ft.  high,  with  the  entire  area  covered  by  an  elec- 
tric crane  of  25  tons  capacity,  hand-operated,  and  into 
levels  occupied  by  bus  structures,  oil  switches,  instrument 
transformers  and  other  auxiliary  apparatus.  The  60,000- 
volt  oil  switches  occupy  the  top  floor.  The  buses  of  this 
potential  are  installed  in  reinforced-concrete  compartments 
on  the  floor  next  below,  and  the  corresponding  outgoing 
lines  leave  the  building  at  the  latter  level  on  the  west 
side  through  wall  bushings.  The  leads  from  the  high- 
tension  sides  of  the  transformers  are  brought  up  to  the 
third-floor    level    bv    direct    risers    from    the    transformer 
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Diagram    of    Station    Wiring. 


tops  leading  across  the  switching  house  through  floor 
conduits  3  ft.  deep  and  thence  upward  to  the  selector 
switches  connecting  with  the  appropriate  buses.  The 
30,000-volt  leads  are  similarly  carried  upward  from  the 
transformers  to  the  second-floor  ceiling  level,  and  thence 
dropped    to    the    proper    switch    and    bus    structures.      The 
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30,000  volt  buses  arc  dm  llic  ^roimd  lloor.  as  arc  the  bu.>>cs 
of  the  11,000-voh  hKal  circuits.  The  striking  feature  of 
the  traiisfuriner-house  ilesijjn  is  the  amount  (if  space  ac 
corded  circuits  of  ditYereut  potential  and  llic  isolation 
thronj^li  tlic  installation  of  reinforced  concrete  barriers. 
Jhe  circuits  of  the  .greatest  danj.jer  have  been  farthest  re- 
moved from  the  floor,  and  in  general  a  j^iven  lloor  in  the 
bus-compartment  section  corresponds  to  a  single  voltage 
only. 

Station  lighting  and  |)ouer.  crane  service  and  battery 
charging  through  a  small  motor-generator  set  are  con- 
trolled from  a  vertical  switchboard  in  the  main  operating 
gallery  of  the  power  house.  Another  vertical  board  is 
installed  to  facilitate  control  of  the  generator  field  and 
exciter  circuits,  including  a  Tirrill  regulator  equipment. 
The  generator  fielil  switches  are  solenoid-operated,  and 
wire  with  asbestos  covering  is  used  thronghont.  Blue- 
colored  wire  is  used  for  the  upper  elements  of  meters,  red 
for  the  lower,  black  for  ground  connections,  black  and 
white  for  positive  and  negative  operating  buses  respectively, 
and  red  and  green  for  the  circuits  controlling  pilot  lamps 
and  closing  and  opening  switches.  A  double  floor  at  the 
switchboard  gallery  provides  for  the  concealment  of  all 
conduits  and  cables.  The  series  transformers  are  included 
directly  in  the  generator  and  lead  wires  without  mounting 
upon  the  usual  pedestals  or  feet.  All  the  electrical  equip- 
ment was  provided  by  the  General  Electric  Company,  the 
types  of  oil  switches  being  the  standard  "H-3"  on  the 
30,000-volt  and  60,000-volt  circuits  and  "K-12"  on  the 
ii,ooo-volt  lines.  The  lightning  arresters  of  the  high- 
voltage  lines  are  mounted  on  a  steel  framework  on  the  out- 
side of  the  transformer  house.  Asbestos-board  panels  are 
used  on  all  busbar  and  oil-switch  compartments,  and  the 
battery  and  generator  rheostats  are  motor-operated. 

A  closed  system  of  transformer  oil  circulation  is  pro- 
vided, with  three  cross-connected  pumps  driven  by  7/^-hp 
induction  motors  for  securing  the  proper  movement  of 
the  oil  through  coils  in  a  concrete  cooling  tank.  These 
pumps  are  mounted  in  a  house  adjacent  to  the  transformers 
and  are  of  the  centrifugal  type,  being  of  Krogh  make  and 
having  3-in.  outlets.     In  the  pump  house  are  also  located 


Fig.    10 — Benchboard. 

two  4-in.  Krogh  centrifugal  pumps,  each  direct-driven  by 
a  lo-hp  induction  motor  and  utilized  in  forcing  cooling 
water  through  coils  in  a  filter  tank  designed  for  removing 
the  heat  and  sediment  from  the  oil  circulating  in  the  guide 
and  step  bearings  of  the  turbine  installation.     A  spare  oil 


pump  1^  jirovided,  only  two  being  re(|uired  in  ordinary 
service. 

The  F.f)ng  Meach  station  has  been  built  under  the  imnie 
diaU-  ])ersonal  oversight  of  Mr.  W.  A.  Hrackenridge,  vice 
president    of    the    .Southern    California     I'.dison    (Jompany. 

The  |)reparatif)ii  of  the  jilaiis  and  the  construction  <if  the 


Fig.   11 — Choke   Coils,    Relays  and    Disconnecting  Switches. 

plant  were  in  charge  of  Mr.  H.  W.  Dennis,  construction 
engineer  of  the  company,  assisted  by  Mr.  H.  L.  Doolittle. 
chief  designer.  The  electrical  installation  was  made  under 
the  supervision  of  Mr.  James  A.  Lighthipe,  electrical  engi- 
neer, and  Mr.  Frederick  Sargent,  of  Chicago,  was  retained 
in  an  advisory  capacity  during  the  progress  of  the  work. 

The  officers  of  the  company,  composing  the  management 
committee,  are:  John  B.  Miller,  president;  W.  A.  Brack- 
enridge,  vice-president  and  general  manager,  and  R.  H. 
Ballard,  secretary  and  assistant  general  manager. 


DRAFT-INDICATING    DEVICES    FOR   AIR-COOLED 
TRANSFORMERS. 


Flags,  ribbons  and  toy  windmills  are  sometimes  fixed 
above  the  ventilating  outlets  of  air-cooled  transformers  to 
indicate  that  the  blowers  are  operating  properly.  Often, 
however,  there  is  no  tell-tale  device  to  give  the  alarm  be- 
fore the  units  reach  an  abnormal  temperature,  and  except 
by  careful  inspection  the  operator  may  receive  no  warning 
that  a  blower-motor  fuse  is  out  or  some  other  interruption 
has  occurred  to  shut  off  the  air-cooling  system.  At  Detroit 
recording  air-pressure  gages  are  being  installed  on  the  air- 
blast  transformers  of  the  Edison  Illuminating  Company, 
and  these  may  later  be  followed  by  recording  thermometers, 
affording  a  graphic  record  of  the  performance  of  the  units. 
Several  transformers  there  have  given  trouble  without  ap- 
parent cause,  and  it  is  believed  that  this  could  have  been 
traced  to  defective  air-blast  operation  had  recording  devices 
been  installed.  The  Detroit  company  makes  use  of  gage- 
type  indicating  thermometers,  preferring  these  to  the 
straight-tube  type,  since  with  the  curved  tube  the  critical- 
temperature  position,  140  deg.,  is  brought  near  the  top  of 
the  arc  and  any  dangerous  rise  of  the  expansive  fluid  can 
be  instantly  detected  at  a  glance  from  across  the  room. 
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ELECTRICAL  EQUIPMENT  OF  A   GREAT 

GROUP  OF  OFFICE  BUILDINGS 


VII. 


Sub-Distribution  for  Lighting  and  Signaling  and  Various 

Special  Features  of  Wiring  in  the  Buildings  of 

the  Prudential  Insurance  Company. 


By  Henry  C.  Meyer,  Jr..  and  Bassett  Jones.  Jr. 

THE  present  instalment  of  the  series  of  articles  on  tlic 
installation  of  the  Prudential  Insurance  Buildings  at 
Newark.   N.  J.,  gives  a   short  account  of  the  sul)- 
distributing  system  for  lighting  and  also  for  various  signal 
ing  purposes. 

DISMISSAL     liELUS, 

All  dismissal  bells  are  cuntrolled,  either  individually, 
floor  by  floor,  or  all  at  once,  as  desired,  from  a  dismissal 
bell-board  located  in  the  supervisor's  office  in  the  Main 
Building.  The  clocks  are  controlled  by  a  master  clock  in 
the  real-estate  department  on  the  eleventh  floor  of  the 
North  Building,  the  master  clock  junction  being  connected 
directly  to  rack  No.  i.  shown  in  I'igs.  61  and  62,  in  the 
issue  of  Feb.  24.  The  watchman's  recording  clock  is  simi- 
larly located  and  similarly  connected. 

Each  secondary-time  clock  is  connected  to  the  rack  by 
a  separate  pair  of  wires  in  the  clock  cables.  The-  clocks 
are  connected  in  series  of  not  oven  ten  by  bridging  the 
terminal  strips  in  the  racks,  and  each  series  is  cross-con- 
nected to  a  pair  in  the  main  clock  cable  to  the  master  clock. 
Adjustable  resistances  are  provided  in  each  pair  at  the 
master  clock    junction,  so  that  the  total  resistance  of  each 


clocks  in  the  system  may  be  set  ahead  an  equivalent  nun)- 
ber  of  periods. 

OI'ERATIO.N    OF    ANNUNCIATORS. 

Kach    cable    in    each    type    of    service    is    numbered    and 


Fig.    70 — Battery    Plant. 

lagged  at  each  end  and  in  all  pull-boxes  and  is  provided 
with  a  special  terminal  strip  at  the  two  junction  points 
where  it  begins  and  ends.  Teleijhone  cables  are  con- 
nected pair  bv  pair  on   the  same  strip.      .Annimciator  cable." 


Tig.    69 — Part    of    a    Typical    Floor,    Showing    Method    of    Lighting    Desl<s. 


series  may  be  maintained  constant  when  one  or  more  clocks 
are  cut  out  for  adjustment  or  repairs.  A  multiple  sector 
plug  switch  and  contact  key  are  also  provided  in  this 
junction  and  so  arranged  that  by  inserting  the  plug  and 
pressing  the   kev.any   number   of   times   all   the   secondary 


are  connected  to  a  pair  of  strips  at  each  end,  one  positive 
and  one  negative.  This  is  done  so  that  when  changes  are 
made  there  is  little  chance  of  "ringing  up"  by  accidentally 
bridging  between  terminals  by  a  slip  of  the  tool  used  to 
loosen  the  contact  screw      The  number  of  each  cable  and 
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its  service  an-  stencilcil  i>ii  tl)c  terminal  block,  ami  a  record 
form  is  kept  for  cacli  block  showiiif^  wliat  cross-connec- 
tions Iiave  been  made  to  it  and  where  snch  connections  go. 
These  forms  are  kept  in  the  racks  and  junctions,  and  (hipli 
cate  records  arc  entered  in  a  log  book.  The  forms  are 
printed  on  specially  calendered  paper,  the  record  of  cross- 
connections  being  entered  up  in  pencil,  which  can  be  easily 
erased  if  the  connection  is  changed.     By  this  general  ar 
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Fig.    71 — Under-Floor    Wiring. 


1  he  cahlcM  tor  tcleplioncs  and  auiuuiciators  consist  of 
standard  telephone  switchboard  cable  Icad-sheathcd,  using 
Mo.    If)    rntidnctors    rovcrcfl    wjtii    dfnililr    silk    and    cotton. 


Fig.    73 — Typical    Sub- Junction. 


rangement  all  cross-connections  are  confined  to  the  racks      The  cables  for  clocks,  dismissal  bells,  watchman's  time  de- 
and  to  the  floor  junctions,  the  system  being  perfectly  elastic      tector,    fire    alarms    and    battery    service    are    rubber-insu- 
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Fig.    72 — Typical    Revised    Floor    Layout    in    Old     Buiidinc 


at  these  points.     Extensive  changes  in  the  routing  of  con-      lated ;  they  are  lead-covered  only  when  they   run   through 

nections  can  be  made  expeditiously  and  with  a  minimum  of      the  subway  system. 

confusion.  The   interconnection   strips  employed   were  designed   for 
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this  work,  using  as  a  basis  a  type  of  strip  utilized  in  the  old 
work  and  manufactured  by  the  Prudential  company  in  its 
own  shops.  The  general  character  of  the  strip  is  well  illus- 
trated in  Fig.  "]},.  It  is  provided  with  removable  ma;)le  form 
strips   and    a   cover   hooking   on   to   the    form   strips.      The 


Fig.    74 — Typical    Sub- Junction     Roughed     In. 

cover  is  not  shown   in   Fig.   73.     A  detail  of  this  strip  is 
shown  in  Fig.  75. 

To  furnish  energy  for  operating  annunciators  and  the 
various  signaling  systems  duplicate  200-watt,  24-volt 
Holtzer-Cabot  motor-generator  sets  have  been  installed. 
These  sets  are  mounted  in  company  with  a  similar  dupli- 
cate   set    for    operating    the    elevator-signal    system    on    a 


"battery"  is  here  a  misnomer,  as  there  are  no  batteries  con- 
nected with  the  system. 

The  "battery"  feeders  are  run  from  this  board  to  the  sev- 
eral racks  and  main  riser  junctions,  where  they  terminate 
in  connection  strips,  each  of  which  consists  of  a  single  bus 
mounted  on  a  composition  block  with  removable  form 
strips.  The  feeders  are  connected  through  single-pole 
knife  switches  mounted  on  the  block  so  that  they  may  be 
cut  out  when  desired. 

Rising  feeders  run  up  the  shafts  from  the  rack  and  main- 
junction  "battery"  strips  to  similar  strips  in  the  main-floor 
junctions.  Branch  lines  are  taken  from  the  floor-junction 
strips  to  the  sub-junction  strips  in  each  sub-junction  on 
each  floor. 

In  general  throughout  the  entire  "battery"  system  all 
positive  strips  and  wires  are  colored  black,  all  negative 
strips  and  wires  are  colored  white,  and  they  are  known  re- 
spectively by  the  euphonious  names  of  "black  batt"  and 
"white   batt." 

SUB-DISTRIBUTION    FOR   LIGHTING   AND   SIGNALING. 

In  view  of  their  intimate  structural  relationship  it  is 
necessary  to  treat  the  entire  sub-distributing  system  both 
for  lighting  and  for  signaling  under  a  single  head. 

It  has  already  been  pointed  out  that  the  essential  feature 
required  of  the  sub-distributing  system  was  flexibility.  Of 
course,  a  certain  amount  of  the  sub-distribution  system  for 
lighting  was  more  or  less  permanent  in  its  nature,  such  as 
that  required  for  general  illumination.  Therefore  this  por- 
tion of  the  work  will  be  passed  over  briefly.    An  idea  of  its 
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Fig.  75 — Details  of  Sub-Junction. 


raised  foundation  in  the  new  engine-room.  A  view  of  these 
sets  is  shown  in  Fig.  70,  together  with  the  switchboard  con- 
trolling  the    sets    and    the    "battery    feeders."      The    word 


general  character  may  be  gathered   readily   from   Fig.   69. 

The  design   of   the   sub-distribution   for   furniture   work 

was,  however,  quite  a  different  problem.    The  solution  here 
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I'liiploycd  may  l)c  iiiuUT.stood  by  ;i  rolcrciicc  tu  l"i^.  71. 
uluTf  ilic  mulcr-lloor  wiring  of  typical  bays  is  sliown. 
I'ig.  yj  typifies  till-  ri-visod  work  in  the  old  N'orlli  Ihiilding. 
(Viitrrs  of  subdistributioji  for  low  tension  arc  located  at 
ipproxiinately  ecpial  intervals  al)oiit  the  ontcr  walls  of  the 
bnililitif;.  As  far  as  possible  tiiese  centers  are  arranged  so 
that  corresponding  centers  on  ditTcrent  floors  are  over  one 
another  and  are  interconnected  by  rising  conduit  lines. 
The  centers  on  each  tloor  are  also  interconnected  by  a  hori- 
zontal line  of  conduit  run  in  a  trench  jjarallcl  to  the  build- 
ing wall.  This  conduit  line  passes  through  large  cast-iron 
boxes  resembling  a  small-sized  sink  set  under  the  lloor  just 
in  front  of  each  center  of  sub-junction.  The  home  run 
from   each   such   sub  j miction   also   terminates   in    this   box, 


shown  in  lig.  75.     It  is  to  be  noted  that  the  containing  cab 
inet,  like  the  main-tloor  junction  box,  extends  down  to  the 
steel  level.     A  section  of  the  general  sub-distribution    for 
low  tension  is  shown  diagrannuatically  in  I'ig.  76. 


MOTOR-DRIVEN    DREDGE    WILL    BUILD     GREAT 
EAST  ST.  LOUIS  DIKE. 


Fig.    76 — Low-Tension    Riser    Diagram. 

which  in  turn  is  connected  by  a  nest  of  conduits  to  the 
sub-junction  itself.  A  "mangers"  sub-junction,  roughed  in 
with  its  special  home  runs,  the  junction  pot  and  trench  line, 
is  shown  in  Fig.  74.  A  typical  sub-junction  without  trim 
is  shown   in   Fig.   73.     The  general   sub-junction  detail   is 


In  Ai)ril  work  will  conmience  on  a  great  dike,  40  ft.  higii 
and  3  miles  long,  designed  to  protect  the  lower  sections  of 
the  city  of  Ivast  St.  Louis,  III.,  against  flood  rises  in  the 
Mississipi)i    River       Sand    and    material    dredged    from   the 

riverbed  will  be  used  for  build- 
ing the  great  wall,  the  material 
being  delivered  and  deposited  on 
the    work    hydraulically.      The 
main     dredge     pump     will     be 
mounted   on    a    steel    barge   an- 
chored in  the  stream  and  driven 
by  a  8oo-hp,  2200-volt,  25-cycle 
motor.     A  submarine  cable  will 
connect  this  dredge  barge  with 
a    trailer    barge    carrying    the 
transformers      stepping      down 
from  the  13,200-volt  pressure  of 
the  East  St.  Louis  &  Suburban 
Railway   Company's   generating 
system,    from    which    electrical 
energy   will   be   supplied   on   an 
ofif-peak     basis.       This     trans- 
former   barge    will    be    moored 
along  the  shore,  connecting  with 
the  transmission  line,  while  the 
dredge    will    be    free    to    move 
about   within  the   radius  of   its 
2200-volt    cable.      Besides    the 
main  8oo-hp  pump  motor,  there 
will  be  several  auxiliary  motors 
on  the  barge,  including  a  250-hp 
rock-cutter  motor,  bringing  the 
total     connected     load     of     the 
dredging  undertaking  up  to  iioo 
kw.     The  dredge  outfit  will  be 
able  to  deliver  15,000  cu.  yd.  of 
material  per  day,  sucking  from 
a  maximum  depth  of  35  ft.  and 
lifting  to  the  extreme  height  of 
the  wall,  40   ft.     In  places  the 
horizontal    "carry"    will    reach 
1000    ft.      The   contract   to   use 
central-station    energy    was    se- 
cured in  competition  with  a  pro- 
posal  to   install   a   triple-expan- 
sion condensing  engine  to  drive 
the  dredge,  and  the  final  selec- 
tion  of   motive  power   will   not 
only  effect  economy  in  the  cost 
of  operation  but  will  also  save 
several    hundred   thousand   dol- 
lars   in    first   cost.      Under    the 
terms  of  the  contract  the  service 
will    be    used    on    an    ofT-peak 
schedule,  the  contractor  agree- 
ing to  shut  down  the  dredging 
plant  during  peak  periods  speci- 
fied for  each  month  of  the  year. 
The  kilowatt  hours  used  will  be   measured  at  the  power 
house,  the  customer  standing  all  the  losses.     All  line  con- 
struction  costs   will   be   defrayed   by   the   contractor,   who 
agrees  to  reimburse  the  company   for  depreciation  during 
the  three  years  the  equipment  will  be  in  use. 
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DISTRIBUTED  LEAKAGE  IN  TELEPHONE  AND 
TELEGRAPH  SYSTEMS. 


Comparison   of  Methods   for  Measuring   Resistance  of 
Insulation  Between  Open  Wires. 


By  Frank  F.  Fowle. 

TllJ'.  iiiMilation  resistance  of  open  wires  bear.->  an  im- 
portant relation  to  the  efficiency  of  telephone  and 
telegraph  transmission.  In  the  best  maintenance 
practice  the  insulation  is  measured  periodically  not  to  deter- 
mine the  efficiency  of  transmission  directly,  but  to  ascertain 
whether  any  circuits  are  below  the  safe  minimum.  One  of 
the  large  wire  companies  specifies  in  its  maintenance  rules 
that  the  insulation  resistance  per  wire,  measured  from  line 
to  earth,  shall  be  not  less  than  10  megohms  per  mile  in  clear, 
dry  weather. 

It  is  probably  not  appreciated  in  general  that  the  insula- 
tion resistance,  with  thirty-five  or  forty  glass  insulators  per 
mile,  fluctuates  between  wide  extremes.  The  insulation  of 
a  line  in  ideal  physical  condition  during  clear,  dry  weather 
may  be  as  high  as  100  megohms  per  mile,  or  even  several 
hundred  in  some  instances.  At  the  opposite  extreme,  dur- 
ing heavy  mists  or  rainfall,  it  may  fall  as  low  as  i  megohm 
per  mile,  and  it  often  amounts  to  only  a  fraction  of  a 
megohm. 

The  lower  limit  is  fixed  in  large  part  by  the  normal  con- 
ditions of  the  atmosphere  as  to  cleanliness.  In  general  the 
more  soot,  smoke  and  dust  there  are  the  lower  the  insula- 
tion. This  is  caused  by  the  fact  that  low  insulation  is  nor- 
mally due  to  surface  leakage  through  a  thin  conducting 
film  or  coating  of  dirt.  Such  films  may  be  of  relatively 
high  resistance  when  dry,  but  increase  very  rapidly  in  con- 
ductivity as  they  absorb  moisture.  In  fact,  when  they  have 
an  appreciable  thickness  and  become  thoroughly  wet  they 
have  no  insulating  value  worth  mentioning. 

Rainfall  tends,  of  course,  to  wash  off  the  dirt,  if  it  comes 
down  with  some  force.  Hence  a  very  smooth  surface  is  a 
great  advantage,  because  it  aids  the  washing  action.  This 
probably  explains  to  some  extent  the  superiority  of  glazed 
porcelain  over  glass,  a  fact  only  recently  appreciated  in 
telephone  and  telegraph  circles.  The  main  dependence  for 
insulation  is  a  dry  interior  under  one  or  more  overhanging 
petticoats,  and  not  any  portion  of  the  exterior,  although  the 
latter  becomes  effective  during  dry  weather.  It  is  there- 
fore essential  to  design  and  install  the  insulators  with 
these  facts  clearly  in  mind. 

Glass  insulators  of  the  standard  type  now  in  use  in  tele- 
phone and  telegraph  practice  are  subject  to  one  prominent 
fault  in  this  respect,  due  to  wetting  of  the  interior  surfaces 
by  reflected  raindrops,  which  first  strike  the  cross-arm  be- 
neath, then  rebound,  breaking  up  as  they  do  so,  and  finally 
spatter  in  various  directions,  many  of  them  striking  the 
under  surfaces  of  the  insulator.  This  effect  seems  difficult 
to  avoid — although  it  can  be  lessened  perhaps — with  any 
type  of  insulator  supported  on  a  short  vertical  pin  directly 
over  the  cross-arm.  If  the  under  surfaces  are  made  up  of 
deep  sheltered  recesses,  they  are  slow  to  become  moistened 
and  correspondingly  slow  to  dry  out  afterward ;  conversely, 
if  they  are  rather  exposed,  they  moisten  more  quickly  and 
also  dry  out  quickly. 

The  need  of  more  efficient  insulators  suggests  two  pos- 
sible plans,  one  to  employ  a  pin-supported  type  under  the 
cross-arm  and  the  other  to  employ  a  strain  type  suspended 
from  the  arm.  F.ither  plan  is  somewhat  radical  from  the 
standpoint  of  long-accepted  standards  in  telegraph  practice, 
the  second  more  so  than  the  first. 

But  any  progress  in  this  direction  depends  on  the  in- 
auguration of  methods  for  measuring  insulation  resi.stance 
with  fair  commercial  precision,  in  particular  the  minimum 
values  of  insulation,  which  have  been  little  studied.  The 
best  maintenance -practice  ought  to  go  further  than  it  does 


and  require  the  measurement  of  insulation,  at  reasonable 
intervals,  during  heavy  falls  of  rain.  Under  present  rules 
the  insulation  is  measured  on  the  brightest  day  that  comes 
along,  and  the  minimum  limit  of  10  megohms  is  naturally 
exceeded  unless  something  is  wrong.  This  practice  is  per- 
fectly admirable,  but  it  falls  short  of  the  full  requirements. 
The  importance  of  knowing  the  minimuin  insulation  is 
twofold:  First,  it  bears  directly  on  the  question  of  main- 
tenance, and  second,  which  is  most  important,  it  fixes  the 
efficiency  of  telegraph  transmission  by  the  American  or 
closed-circuit  Morse  system.  Two  recent  papers  by  the 
writer  have  treated  the  subject  of  telegraph  transmission 
at  length,  and  there  the  leakage  conductance  is  shown  to 
be  a  direct  factor  in  determining  the  required  conductor 
weight  for  a  line  of  stated  length.'  Under  existing  condi- 
tions the  leakages  fix  a  much  lower  limit  on  transmission, 
through  weakening  of  the  effective  strength  of  signals, 
than  the  capacity,  which  merely  limits  the  speed.  Within 
the  speed  limit  the  conductor  weight  per  mile  is  given  by 
the  equation 

iv^klVgr  (i) 

where    k  =  a.  numerical  constant, 

IV  =  weight  of  the  mile-ohm, 
g  —  leakage  conductance  per  mile,  and 
/  =  length  of  line. 

The  constant  k  is  only  constant  for  a  given  set  of  condi- 
tions, because  it  partly  depends  upon  a  logarithmic  function 
of  the  relation  between  the  true  outgoing  line  resistance 
and  the  terminal  resistance.  As  a  first  approximation, 
however,  the  conductor  weight  is  directly  proportional  to 
the  leakage  conductance,  or  inversely  proportional  to  the 
insulation  resistance.  This  sufficiently  demonstrates  the 
importance  of  insulation  and  a  knowledge  of  the  exact 
minimum  values. 

The  well-known  voltmeter  method  of  measuring  line  in- 
sulation was  discussed  in  an  article  by  the  author  in  the 
Electrical  World^  in  1904,  and  an  extension  of  the  usual 
method  was  demonstrated  which  is  theoretically  exact  under 
all  conditions. 

The  usual  simple  method  is  the  observation  of  voltmeter 
reading,  when  the  voltmeter  is  connected  in  series  with  a 
grounded  battery  or  emf  source  to  line,  the  distant  end  of 
the  line  being  open.  Then  the  insulation  in  megohms  per 
mile  is 

(2) 


R^„..(L-.yo- 


where  E  =  potential  of  emf  source, 
V  =  voltmeter  reading. 
To  =  voltmeter  resistance,  and 
/  =  length  of  line. 

The  emf  source  is  assumed  to  have  a  negligible  internal 
resistance.  This  method  is  correct  when  the  insulation  is 
high  and  the  line  not  too  long.  But  in  general  it  is  not 
suited  to  the  measurement  of  the  values  here  being  sought. 

The  exact  method  requires  one  more  reading,  with  the 
distant  end  of  the  line  grounded.  If  the  second  reading 
be  I"  and  the  resistance  per  mile  of  the  line  wire  is  r,  then 


«---(f-)(r-.)- 


(3) 


which  is  an  exact  expression.  In  each  method  the 
readings  should  be  repeated  with  the  battery  reversed 
and  the  averages  used  in  the  formulas. 

The   apparent   outgoing   resistance   of   any   uniform    line 
is  given  by  the  expression : 


'"The  Measurement  of  Distributed  Leakage  on  Transmission  Lines," 
Electrical   World.    Feb.   6.    1904. 

""Telegraph  Transmission,"  a  paper  presented  at  the  annual  meeting 
of  the  American  Institute  of  Electrical  Engineers,  June  26-30,  1911; 
"Line  Conductor  Requirements  for  Telegraph  Transmission,"  a  paper 
presented  at  the  annual  meeting  of  the  Association  of  Railway  Tele- 
graph  Superintendents,   Tune  26-28,    l^ll. 
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=  \^  i-R 
_K  —  r' 
~  K  ^  r' 
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(6) 


(7) 


aiul  wlicro  r'  is  the  terminal  resistance  at  the  far  end  of 
the  hne.  When  the  line  is  indefinitely  long  the  outgoing 
resistance  is  simply  A',  which  is  sometimes  termed  the 
surge  resistance.  When  the  distant  end  of  the  line  is 
open 

A.V  =  A'cothp/  (8) 

and  when  it  is  connected  to  ground  through  practically 
zero  resistance 

AV  =  A' tanh  p/  (9) 


It   follows  at  once  that 


A'=  = 


g 


K,'  Ko" 


(10) 


which  proves  (3).  The  first  method  given  in  (2)  obviously 
corresponds  to  (8),  but  always  gives  results  which  are  too 
large. 

When  3/  is  so  small  that 


it  follows  that 


Whence 


^l 


cothp/  =  -. 


Ko' 


K 


(11) 
(12) 

(13) 


3/         Ig 
or 

R  =  ~  =lKo'  (14) 

g 

which    is    the    same    as    (2),    where    Ko     corresponds    to 
ro\  -f-^ I   I  .     Now,  by  comparing  coth  ^/  with  the   re- 


(f-.) 


ciprocal  of  ^l  and  placing  a  limit  on  the  error  in  assuming 
them  to  be  equal,  the  corresponding  limit  of  ^Z  itself  will 
be  known.  Table  I  gives  simultaneous  values  of  ^l,  the 
reciprocal  of  ^/  and  coth  ^l,  within  a  sufficient  range  for 
present  purposes. 

TABLE    I. — COMPARISONS    OF    ^l    AND    COTH    ^l. 


01. 

1 
01. 

Coth  ,31. 

0.00 

00 

00 

0.01 

100.00 

1 00 .  CO 

0.02 

50.00 

50.01 

0.03 

a .  3.? 

33.34 

0.04 

25.00 

25.01 

0.05 

20.00 

20.02 

0.06 

16.67 

16.69 

0.08 

12.50 

12.53 

0.10 

10.00 

10.03 

0.15 

6.667 

6.717 

0.20 

5.000 

5.067 

0.30 

3.333 

3.433 

If  an  arbitrary  percentage  limit  is  fixed,  by  which  the 
reciprocal  of  ^l  shall  not  be  less  than  coth  ^l,  then  3/  itself 
is  fixed;  and  the  following  table  shows  the  limits  of  ^Z  for 
divergences  of  o.i  per  cent,  0.5  per  cent  and  i.o  per  cent, 
approximately. 


TAllI.E      II. DIVERGENCE      IIE'I  WKK 


Nil     ANIl    (OTll    {J/. 


Coth^/-fl) 

01 

Coth  /?/ 
IVr  Cent 

0.  I 

o.s 

1.0 

0  053 
0.122 
0.174 

Then,  placing  fS/  equal  to  a  constant  and  solving, 

p/  =  «  (15) 


r/'  =  rgP=  ~  =0' 


and 


R^ 


rl' 


(16) 


(17) 


Assuming  values  of  a  from  Table  II,  in  the  ^1  column, 
values  of  R  can  be  computed,  or,  by  making  R  the  inde- 
pendent variable,  values  of  /  can  be  found.  Employing 
the   form. 


/  ^ 
I  =  a    A/  ~~ 


\'~ 


(18) 


the  following  table  has  been  calculated  for  wires  of  5,  10, 
15,  20,  30,  40  and  50  ohms  per  mile,  with  various  values 
of  insulation  resistance  and  a  value  of  a  corresponding  to 
an  error  of  o.i  per  cent: 

TABLE    III. MAXIMUM    LENGTH    OF    LINE    WHOSE    INSULATION 

CAN    BE    MEASURED    WITHIN    O.I     PER    CENT    BY   THE 
VOLTMETER,    SINGLE-READING    METHOD. 


WIRE 

RESISTANCE — OHMS    PER    MILE. 

Insulation — 

Megohms 

per  Mile. 

5 

10 

15 

20 

30 

40 

50 

0.125 

8.4 

5.9 

4.8 

4.2 

3.4 

2.9 

2.6 

0.250 

11.8 

8.4 

6.8 

5.9 

4.8 

4.2 

3.7 

0.333 

13.7 

9.7 

7.9 

6.8 

5.6 

4.8 

4.3 

0 .  500 

16.7 

11.8 

9.7 

8.4 

6.8 

5.9 

5.3 

0.750 

20.5 

14.5 

11.8 

10.3 

8.4 

7.2 

6.5 

1.000 

23.7 

16.7 

13.7 

11.8 

9.7 

8.4 

7.5 

1.50 

29.0 

20.5 

16.7 

14.5 

11.8 

10.3 

9.2 

2.00 

33.5 

23.7 

19.3 

16.7 

13.7 

11.8 

10.6 

5.00 

53.0 

37.5 

30.6 

26.5 

21.6 

18.7 

16.7 

10.0 

75.0 

53.0 

43.3 

38.2 

30.6 

26.5 

23.7 

25.0 

118.0 

83.9 

68.4 

59.3 

48.4 

41.9 

38.2 

50.0 

167.0 

118.0 

96.8 

83   y 

68.4 

59.3 

53.0 

This  table  is  slightly  surprising  in  view  of  the  wide- 
spread acceptance  of  the  voltmeter  method,  with  single 
readings,  as  accurate.  But  for  accurate  observations  the 
true  and  the  apparent  insulation  resistance  agree  only 
within  somewhat  restricted  limits.  For  the  rather  rough 
determinations  needed  in  ordinary  maintenance  work  these 
distances  can  be  much  extended.  If  the  desired  precision 
is  0.5  per  cent,  the  mileages  in  Table  III  can  be  multiplied 
by  the  factor  2.30;  and  if  the  precision  is  only  i  per  cent, 
they  can  be  multiplied  by  3.28.  Nevertheless,  for  values 
of  insulation  below  i  megohm  per  mile,  which  occur  fre- 
quently, the  mileages  are  limited  and  would  be  in  almost 
every  case  less  than  the  length  of  a  working  line. 

The  double-reading  method,  which  is  exact,  is  not  always 
as  precise  as  it  might  seem  when  a  voltmeter  is  the  only 
instrument  used.  When  the  insulation  is  very  high  one 
reading  is  low  and  hence  the  precision  is  poor :  in  that  case 
the  higher  the  resistance  of  the  voltmeter  the  better,  be- 
cause it  raises  the  reading.  When  the  insulation,  on  the 
other  hand,  is  very  low  the  reading  is  high  and  nearly 
equal  to  the  test  voltage.     In  that  case.  also,  the  precision 
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is  poor,  and  better  results  will  be  obtained  by  substituting 
a  niilliaiiiineter  for  the  voltmeter  and  using  the  latter  to 
measure  the  test  voltage  simultaneously  with  current  read- 
ings. Preferably  the  voltmeter  should  be  connected  from 
line  to  earth,  outside  of  the  anuneter.  These  readings  give 
the  apparent  line  resistance  at  once,  by  Ohm's  law.  The 
double-reading  method  becomes  in  this  way  much  more 
precise. 

In  case  ^l  is  rather  large,  due  to  low  insulation  or  length 
of  line,  the  apparent  insulation  and  the  apparent  wire 
resistance  each  approach  the  true  line  resistance  K,  because 
coth  3/  and  tanh  ^Z  both  approach  unity.  This  suggests 
another  method  of  measuring  insulation  resistance,  when 
the  wire  resistance  is  known.  I'^or  the  same  errors  as  be- 
fore the  values  of  ^l  and  its  functions  are  as  given  in 
Table  IV. 


TABLE   IV. 

— VALUE  OF  TANH   ^l,  COTH   ^l  AND  ^l. 

Tanh  01. 

Coth^Z. 

,«. 

0.99900 

1.0010 

3.800 

0.99501 

1 .0050 

2.995 

0.99007 

1.0100 

2.650 

Again  employing  the  form  in  (18),  minimum  values  of 
line  length  can  be  computed  for  any  given  set  of  conditions 
and  desired  precision.  Table  V  gives  a  few  values  for  a 
precision  of  o.i  per  cent,  or  when  ^l  =  3.800,  at  least. 

TAIiLE     V. — MINIMUM     LENGTH     OF     LINE     WHOSE     APPARENT 

CONDUCTOR    RESISTANCE    DIFFERS    FROM    K    BY 

NOT  MORE  THAN   0.1    PER  CENT. 


Megohms 
per  Mile. 

WIRE  RESISTANCB OHMS  PBR  MILE 

1               1 

S 

10 

15 

20 

30           40 

50 

0.125 

601 

425 

347 

301 

245 

212 

190 

0.250 

850 

601 

491 

425 

347 

301 

269 

0.333 

981 

694 

566 

491         401 

347 

310 

0.500 

850 

694 

601 

491 

425 

380 

0.750 

' 

.. 

850 

736 

601 

520 

466 

1.000 

981 

850 

694 

601 

538 

The  line  lengths  given  in  Table  V  are  all  in  excess  of 
the  operative  limits,  but  for  less  precise  measurements  the 
method  can  be  used  occasionally.  A  factor  of  0.789  can 
be  applied  to  Table  V  for  results  whose  precision  is  only 
0.5  per  cent  and  0.698  for  a  precision  of  i  per  cent. 

Since  these  methods  depend  on  a  knowledge  of  the  pre- 
cise value  of  r,  the  line  resistance,  it  may  be  pointed  out 
that  the  leakage  should  be  negligible  when  making  a  meas- 
urement to  determine  the  value  of  Ir.  Table  III  gives  the 
maximum  length  which  can  be  measured  with  a  precision 
of  o.i  per  cent,  under  various  conditions.  That  is,  the 
conditions  which  hold  for  precise  measurement  of  insula- 
tion by  the  method  of  single  readings  apply  equally  to  the 
measurement  of  true  conductor  resistance.  The  safe  mini- 
mum insulation  resistance  can  be  found  in  any  case  from 
(17),  if  the  tabular  values  do  not  meet  the  conditions. 

All  of  the  preceding  methods  assume  in  general  the 
necessity  of  taking  the  line  from  service  before  the  in- 
sulation can  be  measured.  But  this  is  not  an  absolute 
necessity  where  telephone  and  telegraph  lines  are  con- 
cerned. In  general  it  is  necessary  to  take  two  readings 
under  different  conditions  in  order  to  ascertain  the  true 
insulation.  These  readings  are  most  conveniently  taken  at 
the  same  place,  say,  at  one  end  of  the  line.  In  the  volt- 
meter two-reading   method   the   readings   are   taken   under 


different  electrical  states  of  the  line,  a  condition  which  is 
necessary  in  any  method  where  both  readings  are  taken  at 
the  same  point.  If  the  readings  are  taken  at  different 
points,  they  may  be  observed  simultaneously.  In  the  latter 
case  they  may  be  observed  at  opposite  ends  of  the  line,  for 
example,  and  Hcaviside  gives  such  a  method  in  his  "IClec- 
trical  Papers,"  Vol.  I,  page  41,  "On  a  Test  for  Telegraph 
Lines." 

Suppose  that  there  are  at  one  end  of  a  uniform  line  a 
battery  and  a  resistance  and  at  the  opposite  end  only  a 
resistance,  all  connected  in  series.  Also  suppose  that  the 
line  current  and  potential  at  each  end  are  measured,  at  the 
junction  of  the  line  with  the  terminal.     Then 


K' 


e;  —  e: 

/.'  —  1: 


(19) 


K' 


where  £,  and  /,  are  the  potential  and  current  at  the  battery 
terminus  and  £j  and  /j  are  the  potential  and  current  at  the 
opposite  terminus.  If  the  terminal  resistances  and  the  emf 
are  accurately  known,  the  potential  readings  are  not  re- 
quired, so  that  the  method  may  be  reduced  to  two  current 
readings  with  milliammeters. 

Heaviside's  method  fits  the  conditions  of  English  tele- 
graph practice,  or  open-circuit  working.  The  American, 
or  closed-circuit,  method  employs  a  battery  at  each  termi- 
nus. Assuming  that  the  two  batteries  are  equal  and  of 
emf  Eo,  connected  of  course  in  conjunction,  the  following 
method  is  feasible:  Let  the  outgoing  current  at  either 
terminal,  when  the  line  is  closed,  be  /j  and  let  the  current 
at  the  same  place,  when  the  opposite  terminal  is  open,  be 
//.  Also  let  the  terminal  resistances  be  equal  and  each 
designated  by  Tq.     Then 

This  method,  it  will  be  apparent,  can  be  employed  with- 
out taking  the  line  out  of  service,  and  at  the  expense  of 
interrupting  the  service  for  only  a  few  moments  to  obtain 
a  pair  of  readings  on  a  milliammeter.  The  latter  can  be 
cut  into  the  line  without  interrupting  the  service  at  all. 
It  may  be  possible,  in  fact,  to  obtain  readings  during  pauses 
in  transmission,  and  thus  not  affect  the  service.  This 
method  applies  as  well  to  composited  telephone  circuit.^ 
as  to  straight  Morse  wires.  It  applies  further  to  simplexed 
telephone  lines,  but  in  that  case  the  true  conductor  re- 
sistance is  one-half  the  resistance  of  either  wire  and  the 
true  leakage  conductance  is  double  the  leakage  on  either 
wire,  caused  by  the  fact  that  telegraphically  the  line  wires 
arc  in  parallel. 

The  notation  in  (19)  and  (20)  corresponds  to  the 
author's  Institute  paper  on  transmission  before  mentioned, 
from  which  the  full  proof  may  be  derived.  Two  sets  of 
readings  at  the  same  point,  or  two  simultaneous  readings 
at  different  points,  are  necessary  in  order  to  eliminate  the 
exponential  terms  in  the  fundamental  equations. 

The  value  of  the  method  given  by  (20)  is  the  ease  with 
which  it  may  be  employed  to  study  leakage  under  service 
conditions,  and  the  variations  from  hour  to  hour.  This 
enters  fundamentally  into  the  efficiency  of  Morse  trans- 
mission by  the  closed-circuit  system,  and  is  especially  de- 
sirable to  throw  more  light  on  a  neglected  subject.  There 
is  considerable  reason  for  thinking  that  a  study  of  this 
question  will  mark  the  passing  of  glass  insulators  for 
long  telephone   and  telegraph   lines. 

Other  methods,  on  the  same  order  as  the  last  one,  can 
be  devised  for  duplex  and  quadruplex  circuits,  so  that  a 
continuous  study  of  insulation  can  be  carried  on  with  little 
difficulty,  and  apparently  with  much  profit.  Since  these 
^a\c  a  more  limited  application  and  probably  less  general 
•Dterest,  they  will  not  be  worked  out  here,  except  to  say 
that  their  deduction  can  be  carried  out  readily  from  the 
author's  Institute  paper,  with  a   little  ingenuitv. 
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Central  Station 

Management,  Policies  and  Commercial  Methods 


IMPORTANT  WISCONSIN   COMMISSION   DECISIONS. 


Ill  the  (IcpartiiKiil  of  I'liblic  Service  Coiiimis.sioii  News 
will  l)c  found  ail  importaiit  decision  by  llie  Wisconsin  I'ublic 
.Service  Coinniission  in  regard  to  the  relative  lighting 
etliciency  of  6.6-anip  inclosed  alternating-current  arc  lamps 
and  9.6-ainp  open  direct-current  arc  lamps.  The  commis- 
sion decided  that  practically  the  two  are  equal  in  illumina- 
tion. Another  decision  reported  requires  a  municipal  lij^ht 
ing  plant  to  increase  its  rates. 


CRUDE    OIL  AND  MOTOR-DRIVEN    BLOWER    RE- 
PLACES GAS  FURNACE. 


.\n  excellent  opportunity  existed  for  the  gas  company's 
new-business  man  to  apply  his  industrial  schedule  to  a 
forging  plant's  heating  furnace  in  a  middle  Michigan  city, 
but  the  central-station's  contract  agent  got  on  the  job  first. 
He  showed  the  manufacturer,  too,  how  money  could  be 
saved  by  using  crude  oil  instead,  atomizing  and  burning  the 
oil  with  a  motor-driven  blower.  In  this  instance  a  35-hp 
motor  was  required,  and,  as  it  runs  twelve  hours  each  day, 
the  central  station  acquired  desirable  business. 


ELECTRIC  PUMPING  FOR  GRAND  HAVEN,  MICH. 


The  city  of  Grand  Haven,  Mich.,  has  voted  $60,000  worth 
of  bonds  to  increase  its  water-supply  system  by  the  addition 
of  motor-driven  pumps,  reservoir,  etc.  Two  units  capable 
of  delivering  400,000  gal.  per  twenty-four  hours  against  a 
head  of  60  lb.  per  square  inch  will  be  installed.  Grand 
Haven  has  a  municipal  lighting  plant,  and  it  is  planned  to 
utilize  this  electrical  generating  equipment  for  pumping 
duty  during  daylight  hours. 


OVERRATING   OF   MOTOR-GENERATOR    SETS    TO 
IMPROVE  POWER-FACTOR. 


.•\.ll  motor-generator  sets  installed  by  the  Detroit  Edison 
Company  are  now  specified  with  their  motor  elements  suf- 
ficiently larger  than  the  generators  to  insure  that,  fully 
loaded,  the  motors  can  be  operated  at  a  leading  power- 
factor  of  80  per  cent,  to  improve  the  power-factor  of  the 
system.  Operators  are  instructed  to  increase  the  field  ex- 
citation of  their  machines  until  the  motors  take  full  load 
current  at  the  leading  power-factor.  As  the  result  of  this 
practice,  power-factors  approaching  within  97  per  cent  of 
unity  have  been  observed  at  the  bus  of  the  generating  plant. 


CENTRAL-STATION     MOTOR     SERVICE    SIGN     AT 
BOSTON  TERMINAL. 


The  Edison  Electric  Illuminating  Company  of  Boston 
has  recently  placed  in  service  near  the  entrance  of  the 
South  Station  yard,  Boston,  a  large  electric  sign  advertis- 
ing the  company's  motor  service  facilities.  The  sign  occu- 
pies a  prominent  position  on  a  roof  facing  the  incoming 
and  leaving  tracks  of  the  Boston  &  Albany  and  Xew  York, 


New  lla\(.ii  \  ilartlurd  Kailroads,  and  has  altracled  nmcii 
comnuiii  from  oh.scrvanl  passengers.  It  depicts  in  char- 
acter.s  and  oullinis  of  light  the  convenience  of  the  motor 
drive,  showing  a  workman  in  the  act  of  sharpening  a  tool 
at  an  electrically  driven  grindstone,  the  sparks  flying  from 
the  emery  wheel  in  the  most  realistic  fashion,  in  several 
of  the  suburban  towns  outside  Boston  the  company  is  main- 
taining "co-operative  development"  electric  billboards  call- 
ing attention  to  the  value  of  each  town  as  a  manufactur- 
ing center  and  emphasizing  the  existence  of  cheap  energy 
within   its  borders. 


ELECTRICITY  IN  CITY  CONTRACTS. 


Recent  city  contracts  in  Denver  mcluded  the  award  of 
a  contract  for  the  paving  of  South  Broadway,  one  of  the 
main  thoroughfares  running  north  and  south  the  entire 
length  of  the  city.  The  paving  must  consist  of  asphalt 
2  in.  in  thickness,  laid  upon  a  concrete  foundation  satis- 
factory to  the  city  engineer.  For  this  work  the  steam  engine 
was  supplanted  by  the  electric  motor  and  all  the  concrete 
used  was  mixed  by  means  of  motor-operated  machinery, 
each  tnixer  being  equipped  with  a  lo-hp,  220-volt,  single- 
phase  motor  operating  on  the  off-peak  schedule. 

The  asphalt  was  mixed  in  a  patent  machine  consisting  of 
two  revolving  drums,  each  8  ft.  in  diameter  and  belted  to 
a  75-hp,  720-r.p.m.,  220-volt,  three-phase  motor.  The  drums 
are  capable  of  delivering,  when  operated  singly,  6000  lb.  of 
material  every  fifteen  minutes,  or  a  total  of  12,000  lb.  for 
the  two  drums  when  operated  together.  This  output  is 
equivalent  to  surfacing  to  a  depth  of  2  in.  and  a  space  of 
30  sq.  yd.  The  oil  used  is  approximately  5  gal.  per  6000 
lb.  and  is  the  ordinary  crude  oil.  To  start  the  mixers,  one 
loaded  and  the  other  unloaded,  requires  a  momentary  pull 
of  225  hp,  but  in  a  short  space  of  time  the  mixer  is 
operating  at  normal  speed  and  the  load  on  the  motor  de- 
creases to  47>^  hp. 

Many  central  stations  may  profit  by  the  use  of  motor- 
operated  machinery  for  their  street  repair  equipment,  just 
as  Denver  has  now  equipped  and  is  operating  all  of  the 
asphalt  street-repair  outfits  of  the  city.  All  of  the  arrange- 
ments for  the  use  of  motor  drive  are  under  the  power  de- 
partment of  the   Denver   Gas  &  Electric  Light   Company. 


STANDARDIZED  INTERIOR  WIRING  PRICES. 


The  Baltimore  Plan  of  Computing  House-Wiring  Costs 
on  a  Combined  Basis  of  Nmnber  of  Outlets 
and  Number  of  Lamps  or  Sockets. 


By  H.  L.  Parker. 

Estimating  and  pricing  of  wiring  can  be  done  in  two 
ways,  by  a  count  of  the  labor  and  material,  item  by  item, 
and  by  applying  a  set  of  standardized  prices  based  on  cost 
experience.  Such  a  standardized  price  schedule  should 
meet  the  following  requirements : 

Simplicity,  so  that  a  salesman  without  technical  knowl- 
edge can  handle  it  successfully. 

Flexibility,  to  satisfy  the  varying  conditions  without  de- 
pending upon  the  law  of  averages. 

Equitable  and  consistent  prices  to  customers,  based  as 
nearly  as  possible  on  the  actual  work  done  in  each  case. 
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F"air  prices,  to  enable  tlie  contractor  or  central  station  to 
make  a  reasonable  profit  for  good  work. 

In  estimating  a  wiring  job  by  a  count  of  labor  and 
material,  the  man  with  the  detail  knowledge,  pad  and  pencil 
in  hand,  walks  over  the  premises,  measuring  or  judging  dis- 
tances and  setting  down  the  various  items  as  he  goes  along. 
The  following  is  a  typical  estimate  sheet  for  a  two-circuit 
job  in  an  "old"  or  completed  residence: 

TABLE    I. — DETAILED   ESTIMATE   SHEET    OF    HOUSE-WIRING    JOB. 

(Class  of  work,  concealed  porcelain   (knob  and  tube).   Service-enter  side  in 

pantry.     .Meter  loop  and  cut-outs  in  pantry.     Wood  molding 

in   basement  and   attic) 


Room. 


Service  entry 


Pantry 

Kitchen 

Basement 


Dining-room 

Hall 

Parlor 
Porch 


Hall,  Second 
floor 


Front  bedroom 


Middle  room 
Bathroom 


Rear  room 
Attic 


Wiring  Details,  Etc. 


One  J4-in.  F  condulet 

19  ft.  of  ?4'-in.  rigid  conduit 

One  ?-4-in.  B  condulet 

One    2 5 -amp.    combination    porcelain    cut-out 

and  switch,  two-wire 

Two  1 5-amp  plugs 

One  meter  board  (12-in.  x  14-in.pipe) 

One  18A  box  and  ?^-in.  fixture  stud 

One  18A  box  and  K-in.  fixture  stud 

19  ft.  of  li-in.  painted  two-wire  molding 

One  S-amp  rotary  switch  and  base 

One  porcelain  key  receptacle  and  base 

One  1 8A  box  and  ?^ -in.  stud 

One  Munit  box  and  loom    

One  1 0-amp  flush  switch 

One  18A  box  and  /^-in.  stud 

One  two-gang  Munit  box  for  loom 

Two  1 0-amp  three-way  flush  switch  and  BE 
plate 

One  ISA  box  and  f-in.  stud 

One  Munit  box  f  )r  loom 

One  1 0-amp  flush  switch  and  BB  plate 

One  18A  box 

One  Munit  box  for  loom 

One  1 0-amp  two-point  flush  switch  and  bronze 
plate 

One  ISA  box  and  %-m.  stud 

One  two-gang  Munit  box  for  loom 

Two   1 0-amp    three-wire  flush  switch  and   BB 

plate 

One  18A  and  /^-in.  stud 

One  Munit  box  for  loom   

One  10-amp  flush  switch  and  BB  plate 

One  18A  box  and  %-m.  stud 

One  18A  box  and ^?^ -in.  stud 

One  Munit  box  for  loom 

One  10-amp  flush  switch  and  BB  plate 

One  18.'\  box  and  Vn-xn.  stud 

10  ft.  of  1  H-in.  painted  molding  and  cap 

One  keyless  porcelain  receptacle  and  base 

One  S-amp  rotary  switch  and  base 

520  ft.  No.  14  s.  b.  r.  c.  wire  for  lamps 

285  ft.  No.  1 4  s.  b.  r.  c.  wire  for  switches 

200  ft.  t'b"'"-  X  4-in.  porcelain  tubes  for  lamps.  . 
150  ft.  iVin.  X  4-in.  porcelain  tubes  for  switches 

3«  No.  4  Duggan  cleats  for  lamps 

22  No.  4  Duggan  cleats  for  switches 

78  ft.  \i-'\n.  circular  loom  for  lamps 

52  ft.  M-in.  circular  loom  for  switches 

8  ft.  No.  12  d.b.r.c.  wire  for  mains 

Two  porcelain  fuse  cut-outs 

Four  10-amp.  125-volt  plugs 

b     c     Screws,  nails,  solder,  tape,  etc 

b  c  Labor,  electrician,  three  and  one-half 
days  at  $3.50 

b  c  Labor,  helper,  three  and  one-half  days 
at  $2. 00 

b     c     Carfare,  two  men. 

Total 

Plus  25  per  cent 


Price. 


$0.35 
0.09 
0.25 

0.50 
0.07 
0.25 
0.10 
0.10 
0.30 

0.30 


0.10 
0.28 

1.00 
0.10 
0.14 
0.40 
0.10 
0.14 

0.40 

0.10 
0.28 

1.00 
0.10 
0.14 
0.40 
0.10 
0.10 

0.14 
0.40 
0.10 
0.15 
0.18 

0.30 
4.25 
2.25 
1.36 
1.02 

0.46 
0.29 
3.12 
2.08 
0.15 

0.25 
0.12 
1.25 

12.25 


$57.16 


I  I.ASSIFICATION    OF    HOUSK.s. 

I'or  estimating  purposes  it  is  desirable  to  divide  resi- 
dences into  two  or  three  classes,  depending  on  their  size 
and  construction.  Sometimes  it  is  practical  to  base  this 
classification  on  rental  or  sale  values.  However,  in  large 
cities  houses  of  like  construction  have  widely  varying  rental 
values,  depending  (jn  the  section;  hence  the  value  of  such  a 
classification  depends  on  local  conditions. 

The  following  classification  of  houses  is  used  in  Balti- 
more : 

Class  A. — (i)Two-story  houses,  six  rooms  or  more,  with 
or  without  hall  or  bath.  Outer  walls  brick  or  stone;  inner 
walls  studding  lathed  over.  (2)  One-story  houses,  bunga- 
low type.  Outer  walls  frame,  brick  or  stone;  inner  .walls 
studding  lathed  over.  Attic  spacing  sufficient  for  concealed 
wiring. 

Class  B. —  (i)  Houses  described  under  Class  A  having 
one  or  more  floors  above  the  first,  and  having  not  to  ex- 
ceed one-half  of  the  inner  walls  of  brick  or  stone.  (2) 
Two,  three  or  four-story  houses  built  in  rows,  or  two  or 
three-story,  double  or  semi-detached  houses.  Outer  walls 
frame,  brick  or  stone;  inner  walls  studding  lathed  over. 
(3)  Two  or  three-story,  cottage-type  houses.  Outer  walls 
of  brick,  frame  or  stone;  inner  walls  studding  lathed  over. 
Width  not  more  than  one  room  and  narrow  passage  hall; 
that  is,  majority  of  rooms  on  one  side  with  hall  or  passage 
extending  practically  the  length  of  house. 

Class  C. —  (i)  Any  house  described  under  Class  B  hav- 
ing one  or  more  floors  above  the  first  and  having  not  to  ex- 
ceed one-half  its  inner  walls  of  brick  or  stone.  (2)  Five- 
story  houses,  built  in  rows.  Outer  walls  brick  or  stone; 
inner  walls  studding  lathed  over,  or  not  to  exceed  one-half 
of  inner  walls  of  brick  or  stone.  (3)  Two  or  three-story 
houses,  cottage  type.  Outer  walls  frame,  brick  or  stone; 
inner  walls  studding  lathed  over,  or  not  to  exceed  one- 
half  of  the  inner  walls  of  brick  or  stone. 

METHODS    OF    STANDARDIZING    WIRING    PRICES. 

Four  methods  are  given  herewith  for  standardizing 
wiring  prices,  with  suggestions  as  to  their  desirability. 

Flat  Price  per  Job. — This  is  usually  established  only  for 
short  campaign  purposes.  It  is  not  at  all  flexible,  nor  is  it 
desirable  if  permanent  arrangements  are  wanted.  A  flat 
price  is  established  for  wiring,  say,  six  rooms  with  or  with- 
out fixtures,  or  for  wiring  any  two-story  house  for  a  given 
number  of  lamps,  etc.  Such  a  scheme  will  admit  of  wide 
publicity  but  limited  application,  as  certainly  only  the  two- 
story  house  owners  can  take  advantage  of  it.  The  great 
diflference  in  construction  of  houses  will  cause  considerable 
difference  in  the  profit  per  job.  To  offset  this,  the  price 
must  be  made  higher  than  required,  especially  if  the  work 
is  to  be  done  by  contractors  for  a  central  station.  Fixtures 
are  often  added  to  the  wiring  prices  where  the  above 
scheme  is  employed,  the  offer  of  the  central  station  being 
to  furnish  wiring  fixtures  and  lamps  for  a  fixed  price. 

2.  Unit  Price  per  Lamp  or  Socket. — The  acconi])anying 
table  was  selected  at  random  from  a  set  of  prices  now  in 
use  covering  concealed  flexible  metal  conduit  work  under 
such  a  wiring  schedule. 


Naturally  anyone  regularly  employed  in  making  estimates 
will  tabulate  parts  repeated  on  each  job  to  save  detailed 
figuring.  Standardized  prices  mean  carrying  out  this  idea 
to  the  limit,  depending  on  an  average  profit  per  job  rather 
than  on  a  careful  estimate  to  insure  a  profit  on  every  job. 

The  man  required  to  make  out  a  detailed  estimate  of 
material  needs  not  only  detailed  knowledge  of  wiring  re- 
quirements, but  will  have  little  time  left  to  present  selling 
arguments  to  the  customer.  As  a  rule  salesmen  cannot  be 
technical  wiremen,  neither  can  wiremen  be  salesmen.  The 
thing  desired  is  to  put  the  wiremen's  technical  information 
in  a  condensed  form  so  that  the  salesmen  can  handle  it  and 
get  orders. 


TABLE    II. — WIRING    PRICES    BASED    ON    NUMBER    OF    LAMPS    OR 
SOCKETS. 


Number  of  Lamps. 

Price. 

Number  of  Lamps. 

Price. 

11 

$52.00 

19 

$71.00 

12 

54.00 

20 

73.00 

13 

59.00 

21 

7S.00 

14 

61.00 

22 

77.00 

IS 

63.00 

23 

79.00 

16 

65.00 

24 

84.00 

17 

67.00 

25 

86.00 

18 

69.00 

26 

88.00 

The  price  for  wiring  fifteen  lamps  is  given  as  %62,  and 
for  twenty-one  lamps  as  $75.     Suppose  that  in  each  case  the 
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same  number  i)f  outlets  was  installed,  one  customer  would 
pay  $12  more  than  the  other  for  exactly  the  same  amount 
of  work,  since  the  same  number  of  outlets  in  l)()tli  cases 
require  the  same   labor  and  material. 

In  the  table  tiicre  is  a  rej^ular  nicrcase  in  i)ricc  of  $2 
per  lamp,  except  where  the  additional  lamp  rc(piircs  an 
additional  circuit.  Hence,  between  twelve  and  thirteen 
lamps  and  between  twenty-four  and  twenty-five  lamps  the 
difference  is  $5.  This  basis  for  estimating  may  be  desir- 
able from  a  sales  standpoint  for  campaign  purposes,  as 
lighting  solicitors  could  quickly  and  easily  estimate  wiring 
costs  on  this  basis  and  have  much  of  their  working  time 
left  for  sales  effort.  It  would  be  necessary,  however,  to 
train  carefully  solicitors  in  the  proper  classifications  of 
houses.  The  defects  of  this  basis  of  estimating  will  be 
apparent  upon  examining  Fig.  i,  which  is  a  graphical  rep- 
resentation of  the  elements  entering  into  a  two-circuit  job. 
The  first  circuit  for  twelve  lamps  has  nine  lighting  outlets 
and  three  switch  outlets.  The  second  circuit  for  twelve 
lights  has  six  lighting  outlets  and  two  switch  outlets. 

Assuming  separate  orders  to  be  taken  for  each  twelve- 
lamp  circuit,  it  will  be  readily  seen  how  much  more  work 
and  material  is  required  for  one  job  than  for  the  other. 

One  might  be  willing  to  take  chances  on  the  gross  profit 
on  a  large  number  of  jobs,  but  the  effect  is  bad  on  the 
public,  since  one  customer  may  see  how  much  less  he  gets 
than  his  neighbor,  although  both  pay  the  same. 

3.  Price  per  Outlet. — This  method  may  be  subdivided  in 
three   ways:    (a)    A   flat   price   per   outlet,   including   both 


3  Switch  Outlet. 

0  Outlet  for  3  Sockuus. 


0) 


Fig.     1 — Diagram    of    Two-Circuit    Wiring    Job. 

lamp  and  §witch  outlets;  (b)  a  flat  price  for  lamp  outlets 
only,  switch  outlets  and  switches  being  classed  extra,  and 
(c)  a  flat  price  for  making  service  entrance  (including 
main  switch  and  cut-out,  loop  for  meter,  etc.),  to  which 
is  added  a  price  per  lamp  or  switch  outlet. 

Fixtures  may  also  be  added  under  this  plan  if  the  type 
used  are  nearly  all  one-lamp  each  and  fairly  uniform  in 
price.  With  proper  sales  effort  and  advertising  it  would 
be  possible  to  add  the  price  of  one-lamp  fixtures  and  tung- 
sten lamps,  giving  a  limited  choice  of  styles  of  fixtures 
and  sizes  of  lamps  with  the  wiring,  the  whole  to  be  sold  on 
an  outlet  basis.  The  addition  of  an  amount  per  outlet  for 
the  maintenance  of  the  lamps  in  this  connection  might 
prove  a  profitable  "new-customer  getter." 

(a)  The  flat  price  for  all  outlets  is  desirable  from  the 
salesman's  standpoint,  on  account  of  its  simplicity,  but  it 
requires  much  faith  in  the  law  of  averages.  W^hile  not 
bad  for  small  houses,  the  bidder's  average  price  per  outlet 
would  have  to  be  high  for  the  better  class  of  houses  where 
three-way  and  electrolier  switches  are  installed.  To  thus 
make  sure  of  the  profit  would,  of  course,  work  a  hardship 
on  customers  not  requiring  such  conveniences. 

(b)  The  following  discussion  also  applies  to  a  schedule 
involving  unit  price  on  lamp  outlets  only,  switch  outlets 
being  counted  extra. 

(c)  By  taking  the  data  of  a  number  of  jobs  in  houses 
of  similar  construction  items  can  be  grouped  together  so 
as  to  shorten  the  labor  of  estimating.  For  instance,  by 
taking  the  items  marked  "a"  of  the  estimate  in  Table  I, 


adding  the  cost  of  material  and  proportion  of  labor  charge, 
a  price  is  obtained  for  the  service  entrance. 

By  taking  items  marked  "b"  and  a  portion  of  the  items 
marked  "a  b  c,"  and  dividing  the  whole  by  eleven,  an 
average  price  of  $2.25  will  cover  the  wiring  for  switches 
In  the  same  manner  an  average  cost  of  $2.15  per  outlet  is 
found  for  houses  of  this  class  of  construction  and  the 
same  kind  of  work.  Standardized  prices  for  (his  class  of 
work  and  building,  based  on  the  average  of  a  large  number 
of  jobs,  would  then  be  somewhat  as  follows: 


Base  charge,  service  entrance,  two-wire $4 .  40 

ICach  lampoutlet 2.25 

Kach  switch  outlet,  wiring  only,  without  switches 1 .35 


It  is  readily  seen  that  the  price  per  lighting  outlet  will 
decrease  as  the  number  increases,  besides  varying  also  with 
the  class  or  construction  of  the  building. 

A  flat  average  price  per  outlet  would  be  a  satisfactory 
basis  for  estimating  on  small  jobs,  say,  under  three  cir- 
cuits or  thirty-six  lamps.  Beyond  that  each  additional  cir- 
cuit requires  more  labor  and  material  than  the  first  circuit, 
but  as  the  number  of  outlets  increases  the  cost  per  outlet, 
taking  the  job  as  a  whole,  decreases,  because  the  mechanics 
will  work  faster  and  better  where  a  repetition  of  the  same 
thing  is  to  be  done  many  times,  and  also  a  larger  amount 
of  the  work  can  be  done  by  helpers.  This  difference  per 
outlet  is  given  recognition  in  the  following. 

4.  Price  per  Outlet  Varying  with  Number  of  Lamps. — 
Any  scheme  of  standard  prices,  to  be  fair  to  the  customer 
and  insure  a  uniform  profit  to  the  bidder,  must  be  based  on 
both  the  number  of  lighting  outlets  and  the  number  of 
sockets  or  circuits. 

There  is  a  very  definite  practical  relation  between  the 
number  of  outlets  and  the  number  of  sockets  installed  in  a 
given  class  of  residences,  as  shown  by  the  curves  in  Fig.  2. 
These  curves  were  plotted  by  taking  the  average  number 
of  lamps  cut  in  service  in  a  large  number  of  residences 
having  equal  numbers  of  outlets,  excluding  switch  outlets. 
For  instance,  twenty  houses  each  having  eighteen  outlets 
averaged  twenty-five  sockets  installed,  as  shown  in  Curve 
A,  for  two-story  cottages,  two-story  terraces,  and  flats  in 
rows.  Curve  C  shows  the  same  relation  for  three-story 
cottages  and  houses  of  a  better  class  of  construction. 

The  schedule  shown  in  Table  III  is  used  by  the  Con- 
solidated Gas,  Electric  Light  &  Power  Company,  of  Balti- 
more, Md.,  with  which  the  author  is  associated. 

The  table  of  prices  is  used  in  connection  with  the  A,  B 
and  C  classification  of  houses  already  given. 

The  successful  application  of  this  scheme  is  dependent 
upon  the  correct  classification  of  houses  by  the  salesman. 

A  supplementary  list  of  prices  is  used  for  emergency  or 
burglar  circuits.  Separate  circuits  for  heating  devices  are 
arranged  on  a  price-per-outlet  basis  and  added  as  extras. 

All  switches  and  receptacles  are  classed  as  hardware  and 
are  added  in  as  separate  items. 

As  outlined,  this  scheme  assumes  each  lamp  or  socket  to 
carry  50  watts,  since  the  present  Underwriters'  rules  will 
not  permit  more  than  twelve  or  thirteen  sockets  per  circuit. 
The  entrance  cost  is  based  on  furnishing  material  and 
labor  and  for  connecting  from  the  company's  service  wire 
at  A  in  Fig.  I  to  B,  including  fuses,  cut-outs,  etc.,  the  com- 
pany furnishing  the  meter. 

For  ceiling  or  w^all  outlets  under  hard-wood  or  double 
flooring,  add  i  cent  per  watt,  or  the  corresponing  amount 
per  outlet,  for  outlets  affected. 

For  outlets  on  brick  walls,  wiring  in  conduit  and  chan- 
nel refilled  but  wall  not  redecorated,  add  $4  to  regular 
price  for  such  outlets. 

The  price  to  customers  resulting  from  the  above  schedule 
is  illustrated  in  the  following  examples: 
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Job  I. — Sixteen  outlets  and  twenty-two  sockets.  22  X  5° 
watts  =  1 100  watts  total,  iioo  watts -f-  16  (number  of  out- 
lets) gives  average  of  69  watts  per  outlet.  Under  Class  B 
the  price  for  a  job  averaging  69  watts  per  outlet  is  $0,068 
per  watt.  1 100  X  $0-o68  =  $62.70,  socket  wiring  cost  of 
job.     (Switch  wiring  and  switches  to  be  added.) 

Job  2. — Seventeen  outlets  and  twenty-two  lamps,  iioo 
watts -^-  17  =  65  watts  per  outlet.  Under  Class  B  the  price 
is  $0,061  per  watt.  1 100  X  $0,061  =$67.10,  socket-wiring 
cost  of  job. 

TABLE    III. — KALTIMORE    UNIT    PRICE    BASED    ON    WATTS    WIRED 

FOR, 

Wiring  for  Lamps,  Outlets  Only. — Obtain  price  as  follows:  Nlultiply 
number  of  Iamp3  or  sockets  by  50  watts  to  get  total  watts  wired  for. 
Divide  total  watts  by  the  number  of  outlets  to  obtain  average  watts  per 
outlet.  On  corresponding  line  iti  table  find  price  (cents  per  wait)  under 
class  of  building  being  estimated.  Multiply  tlie  total  watts  wired  for 
by  this  price  per  watt  found  in  table.  These  prices  are  for  wiring  only — 
hardware   extra. 


CLASS  OP  BUILDING. 

Average  Watts  per  Outlet. 

A 

B 

C 

SO  to  55 

$0.06 

80.07 

$0.08 

S6  or  more 

Less  0.6  cent 

per  watt  for  ea 

ch  watt  over  55 

Over  75 

0.04 

Over  80 

0.046 

0.055 

For  convenience,  use  the  fol- 

lowing figures: 

50  to  56 

0.060 

0.070 

0.008 

57 

0.059 

0.069 

0.079 

58 

0.058 

0.068 

0.078 

59 

0.057 

0.067 

0.077 

60 

0.056 

0.066 

0.076 

61 

0.055 

0.065 

0.075 

62 

0.054 

0.064 

0.074 

63 

0.053 

0.063 

0.073 

64 

0.052 

0.062 

0.072 

65 

0.051 

0.061 

0.071 

66 

0.050 

0.060 

0.070 

67 

0.049 

0.059 

0.069 

68 

0.048 

0.058 

0.068 

69 

0.047 

0.057 

0.067 

70 

0.046 

0.056 

0.066 

71 

0.045                   0.055 

0.065 

72 

0.044                   0.054 

0.064 

73 

0.043                   0.053 

0.063 

74 

0.042                   0.052 

0.062 

75 

0.041                    O.OSl 

0.061 

76 

0.041                   0.051 

0 .  06 1 

77 

0.040 

0.050 

0 .  060 

78 

0.040 

0.048 

0.058 

79 

0.040 

0.047 

0.057 

80 

0.040 

0.046 

0.056 

81  and  over 

0.040 

0.045 

0.056 

Wiring  for  Switches  Only.  —For  each  kind  of  switch  to  be  wired  iDr,  find  price 
per  switch  outlet  under  class  of  building  being  estimated. 

Per  single  pole $2.00  |  $2.00  ;  $2.50 

Perset  of  two  three-ways  (one  set  used) |     6.00  1     6.00  7.00 

Per  set  of  two  three-ways  (two  sets  used  at  same 

outlets) 5.00  '      5.00  |     6.00 


Per  set  of  two  three-ways  with  one  four-way 2  .  50 

Two-point  electrolier I     2  .  SO 

Three-point  electrolier 1     3  .  00 


3.50 
3.50 
3.00 


3.25 
3.25 
4.00 


Job  J. — Seventeen  outlets  and  twenty-four  lamps. 
24X50  watts  =  1200  watts.  1200  total  watts -i- 17  =  70 
watts  per  outlet.  Under  Class  B  tlie  price  is  $0,065  P^^ 
watt.     1200  X  $0,056  =  $67.20. 

Note  that  the  difference  between  Jobs  i  and  2  is  one  out- 
let, the  addition  of  which  adds  $440,  which  is  about  right 
for  the  work  done.  Again  the  difference  between  Jobs  2 
and  3  requires  no  additional  work,  two  circuits  being  re- 
quired in  both  cases,  and  the  resulting  price  is  only  10  cents 
higher  for  adding  two  lamps.  Using  this  scheme  several 
men  with  only  sales  experience  and  no  previous  electrical 
knowledge  were  employed  by  the  Baltimore  company,  and 
in  less  than  a  week  were  able  to  estimate  wiring  in  com- 
pleted residences  and  to  close  orders  for  it — which  is  the 
end  desired. 

Several   points   in   the   preceding  schedule   are,   however. 


inconsistent.  In  some  places,  with  certain  combinations  of 
outlets  and  lamps,  the  addition  of  an  outlet  does  not  in- 
crease the  price  to  the  customer,  and  in  others  the  addition 
of  a  few  lamps  not  requiring  an  additional  circuit  raises  the 
cost.    If  the  reader  will  not  lose  sight  of  the  practical  rela- 
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Fig,    2 — Curves    Showing    Relation     Between     Numbers    of    Outlet* 
and  Sockets 

tion  of  outlets  and  lamps,  as  illustrated  in  Fig.  2,  these 
circumstances  will  not  be  found  serious,  as  they  are  negli- 
gible within  the  bounds  of  practical  installations,  and  be- 
come harmful  only  where  two  or  more  customers  compare 
the  prices  paid   for  work.     While   such  discrepancies  will 

TABLE   IV. — PRICE  PER   OUTLET   WITH   BASE  CHARGE. 


Price  for  Total 

Price  for  Total 

Number  of  Lamps. 

Lamp  Outlets. 

Number  of  Lamps. 

Lamp  Outlets. 

1 

$3.50        •     1 

16 

$47.85 

2 

6.90 

17 

50.50 

3 

10.20 

18 

53.10 

4 

13.80 

19 

55. 6S 

5 

16.90 

20 

58.15 

6 

19.90 

21 

61.60 

7 

21.90 

22 

64.00 

8 

24.90 

23 

66.35 

9 

27.90 

24 

68.65 

10 

30.90 

25 

71.90 

11 

33.85 

26 

74.15 

12 

36.75 

27 

76.40 

13 

39.60 

28 

78.65 

14 

42.40 

29 

80.90 

IS 

45.15 

30 

83.15 

To  the  above  add  base  price  for  service  entrances  as  follows: 


OVERHEAD     METER 
LOCATION. 


Basement.  First  Floor. 


For  1  to  12  lamps  (one  circviit) . 
For  13  to  24  lamps  (two  circuits) 
For  25  to  36  lamps  (three  circuits) 
For  3  7  to  48  lamps  (four  circuits). , 
For  49  to  60  lamps  (five  circuits) .  . 


4.00 

S3  .  00 

4.75 

3.75 

0.00 

5.00 

7.25 

!        6.00 

8.75 

7.00 

UNDER- 
GROUND 
METER 
LOCATION. 


Basenient. 


$2.25 
3.00 
4.25 
5.25 
6.50 


For  wiring  to  each  switch  outlet,  add  as  follows: 


One  single-pole  switch  outlet  controlling  one-lamp  outlet $1 .85 

(^ne  set  of  two  three-way  switch  outlets  controlling  one-lamp  outlet.  4.00 
One  set  of  two  three-way  switch  outlets  controlling  two  or  three-lamp 

outlets 5  .00 

One  set  of  two  three-way  and  one  four-way  switch    outlet  controlling 

two  or  three-lamp  outlets 6 .  50 

One  two-point  electrolier  switch  controlling  one- lamp  outlet 2.  25 

One  three-point  electrolier  switch  controlling  one-lamp  outlet 3.00 


result  less  with  the  schedule  just  described  than  with  any 
of  those  yet  mentioned  in  this  article,  the  accompanying  plan 
eliminates   such   defects  altogether.     The   writer  therefore 
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siij;fjcsts  this  im-tlio(l  lor  mectiii^  the  t-ssnitinl  rcqiiimiirnts 
oiitliiictl  in  till'  opriiiiig  paraj^raplis. 

Siii)pU'im'iitin^  costs  of  surface  and  lUisli  switclu-s  witli 
\viriiij4  luij^lit  he  adiU'd  in  parallel  cohnniis  at  the  rif^ht  of  tin 
precedini^  tahle. 

h'or  c«)ncealeil  porcelain  knoh  and  tuhe  work  ni  a  ^;iven 
kind  of  lionse  it  would  not  he  necessary  to  have  additional 
special  tahlcs  for  each  class  of  huildinjj  or  kind  of  work,  a 
set  of  constants  or  multipliers  simply  heinj,'  estal)lished  as 
follows: 

MUl.Tll'l.lKK.N    KOk   CONt  EAI.EI)   WOKk. 


Por  porcelain  concealed  work  in  Class  A  house  multiply  by 0 .  00 

For  porcelain  concealed  work  in  Class  B  house  multiply  by  I  .05 

For  porcelain  concealed  work  in  Class  C  house  multiply  by 1.16 

For  Hexihlo-conduit  concealed  work  in  Class  A  house  multiply  by 1 .60 

For  tiexible-conduil  concealed  work  in  Cliiss  H  house  midtiply  by.  1  .68 

For  flexible  conduit  concealed  work  in  Class  C  house  multiply  by 1 .80 

For  wood  molding,  exposed  work  in  Class  A  house  multiply  by.  0.77 
Etc.,  etc. 


For  special  conditions,  as  wall  outlets  on  brick  walls,  out- 
lets under  double  flooring,  etc.,  mulitpliers  or  extras  for 
the  outlets  affected  would  be  necessary. 

In  closing,  the  writer  wishes  to  call  attention  to  Fig.  3 
and  the  great  ditYerence  in  prices  made  by  central  stations 
for  wiring  old  residences.     In  a  given  city  there  is  often  the 
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Fig.    3 — Comparison    of    Prices   in    House-Wiring    Campaign    In 
Different     Cities. 

same  great  difference  in  price  between  the  bids  of  local 
contractors,  including  the  central  station,  causing  the  cus- 
tomer to  lose  confidence  and  hurting  the  whole  electrical 
business.      Where   wiring   prices   are    standardized   by   the 

CITIES    AND   RATES    REPRESENTED    IN    FIG.    3. 

Curve  A — Baltimore  Class  A,  concealed  knob-and-tube  work. 
Curve  B — Baltimore  Class  B,  concealed  knob-and-tube  work. 
Curve  C — Baltimore  Class  C,  concealed  knob-and-tube  work. 
Curve  D — Cleveland,  all  classes,  concealed  knob-and-tube  work 
Curve  E — Kansas  City,  all  classes,  concealed  knob-and-tube  work 
Curve  F — Kansas  City,  all  classes,  concealed  conduit  work 
Curve  G — Milwaukee,  all  classes,  concealed  flexible  conduit. 
Curve  H — Chicago,  Class  A,  concealed  flexible  conduit. 
Curve  J — Chicago  Class  C,  concealed  flexible  conduit. 


central  station,  if  only  for  campaign  purposes,  this  condition 
will  be  remedied,  as  the  contractors  will  follow  the  lead  of 
the  company. 

In  Fig.  3  the  cities  and  rates  represented  are  as   shown 
above. 


Wiring    and    Illumination. 


REPLACING  2300- VOLT  FUSES  BY  OIL  SWITCHES 
AT    DETROIT. 


\\  nil  .1  siii.ill  ).;(iieratiiig  system,  the  blowing  ol  a  2300- 
volt  fuse  is  usually  accompanied  by  a  momentary  lowering 
of  pressure,  during  which  the  resulting  arc  is  automatically 
broken.  Hut  when  such  fuses  are  used  on  modern  large 
systems,  cajiable  of  delivering  tremendous  power  into  a 
small  "short"  without  affecting  the  voltage  at  the  fuse,  the 
arc  is  sustained  by  the  full  line  pressure  and  may  defeat  all 
efforts  to  suppress  it  except  by  opening  the  switch.  For 
the  reasons  stated,  fuse  practice  which  o])crates  entirely 
successfully  in  the  days  of  small  plants  may  give  rise  to 
trouble  when  applied  to  modern  huge  systems.  After  such 
experience  with  its  2300-volt  fuses,  and  instances  when  the 
fuse  mountings  were  badly  burned,  the  Detroit  Edison  Com- 
pany is  now  replacing  all  fuses  by  automatic  oil  switches, 
at  the  same  time  converting  the  standard  current  per 
circuit  from  125  amp  to  200  amp.  The  new  automatic 
2300-volt  switches  for  the  feeders  are  arranged  with  a  trip 
coil  in  each  leg. 

In  connection  with  this  change  in  method  a  special  phase- 
changing  switch  for  transferring  lighting  circuits  from  one 
phase  to  another  is  of  interest.  This  switch,  designed  by 
the  Detroit  company's  engineers,  moves  freely  through  suc- 
cessive phase  and  off  positions  when  turned  in  the  clock- 
wise direction.  Moving  the  handle  counter-clockwise  per- 
mits it  to  pass  only  to  the  midway  off  position,  where  its 
motion  is  arrested.  Thus  by  turning  to  the  right  the  phase 
connections  are  quickly  transferred ;  turning  to  the  left,  the 
circuit  is  positively  opened  without  chance  of  overrunning 
to  the  adjacent  phase. 


A  HOME-MADE  IRON  SWITCH  BOX. 


By  a.  G.  Trout. 

An  iron  switch  box  can  be  readily  made,  as  illustrated 
herewith,  of  sheet  metal.  It  is  probably  always  cheaper 
to  buy  a  switch  box  than  to  make  one,  but  there  are  times 
when  the  home-made  article  must  be  used.  The  box  is  bent 
from  the  sheet  metal  which  is  indicated  at  development. 
The  cover  is  formed  in  the  same  way.  After  being  bent, 
the  sides  are  held  in  position  with  rivets.  Holes  are 
punched  for  conductor  outlets  and  ordinary  tubes  are  used 
in  them  for  insulation. 

The  switch  boxes  must  be  painted  and  they  must  aleo  be 
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Development 
Home- Made    Iron    Switch    Box. 


made  of  metal  not  less  than  No.  12  U.  S.  metal  gage  (0.109 
in.)  thick  to  comply  with  code  requirements.  The  hinges 
for  the  door  are  riveted  on.  Holes  are  provided  in  the 
back  for  securing  the  box  to  the  wall  and  for  supporting 
the  switch  within  it  with  stove  bolts.  There  must  be  a 
space  of  at  least  >4  in.  between  the  walls  and  back  of  the 
box  and  the  nearest  exposed  current-carrying  part. 
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LIGHTING  OF  THE  CITY  CLUB,  CHICAGO.  THE   USE  OF  SINGLE-POLE  SWITCHES. 


In  the  (lij^uitied  new  liouse  of  the  City  Club,  on  Plymouth 
Court,  in  Chicago,  the  system  of  electric  lighting  is  modern 
and  of  some  interest.  There  are  two  especially  large  and 
handsome  rooms  in  this  building,  one  being  the  main 
(lining-room  and  the  other  the  "lounge."  The  latter  is  the 
one  illustrated  in  the  accompanying  engraving.  ICach  of 
these  rooms  is  nearly  20  ft.  high  and  is  equipped  with  in- 
direct lighting  fixtures.  These  fixtures  are  hung  rather 
higher  than  would  be  ordinarily  the  case,  because  each 
room  is  provided  with  a  mezzanine  balcony,  and  to  prevent 
the  occupants  of  these  galleries  looking  down  into  the 
bowls  containing  the  lamps  they  are  suspended  by  chains 
from  the  ceiling  at  a  distance  of  42  in.,  measuring  from 
the  ceiling  to  the  rim  of  the  bowl.  F^ach  of  the  bowls  con- 
tains four  loo-watt  tungsten  lamps,  and  there  are  six  of  the 
fixtures  in  each  of  the  large  rooms.  The  bowls,  which  are 
made  of  composition,  are  decorated  in  relief,  with  the 
prevailing  motif  of  the  building  as  designed  by  Pond  & 
Pond,  who  were  the  architects.  The  ceiling  of  the  "lounge" 
is  gray  in  color  and  of  rough  plaster,  finished  with  a 
waterproof  coating. 

In  other  rooms  some  indirect  lighting  is  used,  with  trans- 
lucent bowls  through  which  the  light  is  visible.     In  all  there 


Indirect  Lighting  In  the  "Lounge"  of  the  City  Club  of  Chicago. 

are  about  350  lamps  in  the  building,  which  is  six  stories 
high  in  front  and  eight  stories  in  the  rear,  there  being  two 
mezzanine  floors.  The  lamps  are  mostly  tungstens,  ranging 
from  25  watts  to  100  watts  in  size.  There  are  some  bracket 
fixtures  in  the  corridors.  Direct  current  supplied  by  the 
Commonwealth  Edison  Company  is  used,  and  in  addition  to 
the  lighting  load  there  are  three  electric  elevators,  two 
dumb-waiters  and  two  ventilating  fans.  A  special  cut-out 
for  connection  to  a  stereopticon  is  placed  in  each  gallery  of 
the  two  large  rooms,  and  floor  outlets  are  provided  for 
table  lamps  and  vacuum  cleaners.  The  design  of  the  build- 
ing is  simple  but  attractive,  and  the  indirect  lighting  fits 
admirably  into  the  scheme  and  gives  a  pleasing  effect.  The 
United  Electrical  Construction  Company,  of  Chicago,  was 
the  electrical  contractor,  and  the  T.  W.  Wilmarth  Company 
furnished  the  lighting  fixtures. 

The  City  Club  of  Chicago  is  a  social  club  with  a  serious 
purpose.  Its  dues  are  moderate,  and  its  purpose  is  to  bring 
together  in  informal  association  those  men  who  arc 
genuinely  interested  in  the  improvement  of  the  political, 
social  and  economic  conditions  of  the  community  in  which 
they  live.  It  has  been  in  existence  eight  years,  but  has 
only  this  year  moved  into  its  present  home.  The  building 
admirably  typifies,  by  a  combination  of  utility  and  beauty. 
the  ideals  of  the  club. 


By  II.  G.  Clakk. 

Single-pole  switches  are  permitted  by  the  Underwriters 
on  circuits  carrying  loads  not  exceeding  660  watts  at  pres- 
sures not  exceeding  250  volts.  This  gives  a  maximum  per- 
missible current  of  3  amp  at  220  volts,  or  6  amp  at  no  volts. 
With  these  loads  single-pole  switches  will  give  good  service 


§xr:5 


~      OrouDda 


Flg.    1 — Single-Pole    Switch    on    Two-Wire    Branch. 

in  residences  where  the  circuits  are  not  apt  to  be  disturbed, 
but  in  industrial  plants  single-pole  switches  may  not  pro- 
tect from  trouble,  as  described  below,  and  it  is  good  prac- 
tice to  use  double-pole  switches  in  installations  where  re- 
liability of  service  is  important. 

Single-pole  switches  may  not  protect  from  trouble  be- 
cause they  open  but  one  side  of  the  circuit.  For  example 
(Fig.  i)  if  one  side  of  a  two-wire  main  happens  to  be 
grounded,  a  ground  of  the  same  polarity  on  a  branch  circuit 
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Fig.    2 — Correct    Location    of   Single- Pole    Switch    on    Branch    from 
Three-Wire    Main. 

controlled  by  the  single-pole  switch  will  form  a  closed 
circuit  around  the  switch.  If  the  grounds  are  of  suf- 
ficiently low  resistance,  enough  current  will  flow  to  light . 
the  lamps,  even  with  the  switch  open.  If  the  resistance 
of  the  grounds  is  high,  not  enough  current  will  flow  to 
light  the  lamps.  Furthermore,  with  conditions  as  shown  in 
Fig.  I,  if  a  wireman  accidentally  touches  a  wire  of  the  posi- 
tive side  of  the  branch  circuit  to  any  grounded  object,  such 
as  a  gas  pipe,  a  short-circuit  will  result. 
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-Incorrect   Location  of  Single-Pole   Switch   on   Branch   from 
Three- Wire    Main. 


Single-pole  switches  in  two-wire  branches  from  three- 
wire  mains  should  not  be  inserted  in  the  branch  wire  con- 
nected to  the  neutral  wire  of  the  three-wire  system.  (See 
Figs.  2  and  3.)  The  neutral  of  a  three-wire  system  is 
usually  permanently  grounded  at  the  central  station  as  well 
as  elsewhere,  and  with  the  switches  in  a  neutral  branch 
wire  (Fig.  3)  trouble  is  more  apt  to  occur  than  when  the 
switch  is  in  the  other  branch  wire,  as  at  Fig.  2. 
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RECENT  TELEPHONE  PATENTS. 


Vol.  59,  No.  lo.   1 

Letters  to  the  Editor. 


DISPATCH    SYSTEM. 

In  railway  dispatch  systems  it  is  advisable  to  have  la 
cilities  for  coinimuiication  from  the  dispatcher  to  various 
block  stations,  as  well  as  conuuunication  from  each  block 
station  to  the  one  on  cither  sitle  of  it.  This  is  the  con- 
dition met  by  a  system  patiiUed  by  Mr.  II.  O.  Kiij^h  and 
assii^ned  to  the  Sandwich  l-.Iectric  Company.  According 
to  this  system,  the  local  wire  is  connected  through  from 
end  to  end  and  all  signaling  a])paratus  such  as  the  tele- 
grai)hic  or  step-by-stcp  selectors  are  included  in  it.  The 
through  dispatch  wire  is  thus  kept  clear  for  talking  pur- 
poses. The  telephone  at  the  blocks  terminates  in  a  plug, 
and  three  jacks  are  provided,  one  for  the  through  line,  one 
for  each  adjacent  station.  The  sections  of  the  block  wire 
are  connected  together  through  quadrilaterals,  two  opposite 
legs  having  impedances  and  two  non-inductive  resistances. 
One  corner  of  each  of  two  such  quadrilaterals  is  connected 
to  the  selector  windings,  while  the  two  line  sections  con- 
nect respectively  to  the  two  opposite  corners.  The  tele- 
phone connections  are  made  across  the  remaining  corners 
for  the  respective  line  sections.  The  selector  currents  pass 
through  the  quadrilaterals  over  the  two  limbs  in  parallel. 
The  telephone  currents  are.  however,  diverted  by  the  im- 
pedances and  follow  the  non-inductive  path  through  the 
quadrilateral  to  a  condenser  and  ground  connected  at  the 
selector. 

SELECTOR    FOR     .\UTOM.\TrC    SYSTEMS. 

With  the  Strowger  automatic  system  the  spindle  has  a 
rotary  and  a  vertical  motion.  At  each  disconnection  the 
spindle  returns  to  normal  position  by  first  being  released 
to  fiy  back  angularly  and  then  allowed  to  fall  by  gravity. 
With  heavy  moving  parts  there  is  quite  a  pounding,  and 
it  is  with  the  idea  of  reducing  this  that  Mr.  B.  Settegast,  of 
Germany,  has  invented  a  new-style  selector  with  very 
light-weight  moving  parts.  In  connection  with  this  he  has 
introduced  changes  which  are  designed  to  cheapen  manu- 
facture. He  has  assigned  his  patent  to  the  Deutsche 
Telephonwerke. 

TELEPHO.NE  APPLIANCES. 

Mr.  John  Lapicki,  of  Dc  Kalb.  111.,  has  designed  a  tele- 
phone set  adapted  for  clamping  upon  a  chair  or  table  so 
that  the  receiver  and  transmitter  will  be  convenient  for  use. 

The  patent  granted  to  Mr.  L.  Brock,  of  New  York  City, 
describes  a.  transmitter  mouthpiece  guard.  This  consists 
of  a  ring  with  three  rearwardly  projecting  legs.  These  legs 
engage  the  vents  usually  found  at  the  base  of  a  mouth- 
piece, and  thus  the  ring  is  supported  so  that  the  lips  of  a 
user  will  clear  the  mouthpiece. 

A  call-registering  apparatus  is  the  subject  of  a  patent 
granted  to  Mr.  K.  Born,  of  Kreuzburg,  Germany.  The 
receiver  hook  lifts  a  link  which  normally  engages  a  pawl  of 
the  counter.  If  the  bell  rings,  the  engagement  between 
link  and  pawl  is  broken.  The  normal  relation  is  established 
when  the  count  is  missed. 

In  times  of  storm  some  persons  feel  it  advisable  to  dis- 
connect the  telephone  line  from  the  premises.  A  device 
for  accomplishing  this  is  patented  by  Mr.  C.  G.  Fields,  of 
Bucklin,  Mo.  A  toggle  is  arranged  so  that  if  a  loop  in 
the  line  wire  be  made  over  one  element  and  the  apparatus 
set  the  tension  of  the  line  wire  will  clamp  the  parts  to- 
gether. A  cord  serves  to  pull  the  parts  out  of  relation  to 
release  the  line  wire  and  allow  the  wire  to  fall. 

COMPOSITE    SYSTEM. 

.\  composite  system  of  telephony  and  telegraphy  has 
been  invented  and  patented  by  Mr.  C.  L.  Bopp,  of  Hawk- 
eye,  la.  The  telegraph  is  equipped  with  a  polarized  relay, 
the  armature  of  which  responds  to  impulses  given  out  by 
an  induction  coil.  The  coil  primary  is  controlled  by  the 
telegraph  key.  A  small  condenser  of,  say,  %  mf  is  in- 
cluded in  the  telephone  circuit  to  reduce  interference. 


SYNCHRONOUS  COMMUTATOR. 

To  the  liditor  of  lileclrical  World: 

Sir: — 1  notice  in  your  issue  of  I-'eb.  lo  (page  321)  an 
abstract  of  an  article  by  P.  Stein  published  in  the  ILlcktro- 
technische  Zcitschrift  (Heft  3,  Jan.  18,  1912).  I  have  also 
read  the  article  itself.  The  .synchronous  commutator  de- 
scribed in  this  article  is  identical  in  nearly  every  respect 
with  that  of  the  ajjparatus  coiLstructed  and  experimented 
upon  by  Mr.  L.  O.  Grondahl  and  myself,  a  full  account  of 
which  was  published  in  your  issue  of  April  15,  1909.  As 
the  author  has  made  no  mention  of  any  earlier  workers  on 
this  type  of  ajjparatus,  it  seems  to  me  only  fair  to  call  at- 
tention to  the  above  facts. 

J.    B.   VViriTEHEAU. 

Johns  Hopkins  University,  Baltimore,  Md. 


INVENTORS  AND  PROFIT  FROM  PATENTS. 


To  the  Editor  of  Electrical  World: 

Sir  : — Much  has  been  published  recently  against  cor- 
porations for  not  rewarding  inventors  more  liberally.  This 
wail  will  continue  so  long  as  lamblike  inventors  persist  in 
rushing,  unaided  by  business  men,  into  the  claws  of  gigan- 
tic trusts.  Unfortunately,  no  sooner  does  one  make  a 
valuable  though  small  invention  or  get  a  patent  than  he 
submits  it  to  big  manufacturers,  and,  instead  of  reaping  a 
fortune,  he  eventually  accepts  a  mere  pittance. 

Why  does  he  not  copy  the  example  of  other  successful 
inventors  who  have  won  their  fame  and  fortune  by  getting 
together  two  or  three  business  friends  (not  necessarily 
rich)  and  forming  a  company?  The  inventor  should  retain 
over  one-half  of  the  stock,  and  if  the  invention  and  patent 
are  really  meritorious  this  interest  may  appreciate  to  a 
value  of  $100,000  or  more.  Often  the  company  he  forms 
will  not  itself  manufacture  but  will  place  the  patent  rights 
with  a  second  corporation  which  puts  up  the  necessary 
capital  for  manufacture  and  sale  on  a  large  .scale.  In 
turn  this  second  company  may  sell  out  and  so  on,  but  the 
inventor  by  this  time  has  made  his  pile. 

New  York.  Edward  P.  Thompson 


PROTECTION  OF  TELEPHONE  LINES. 


To  the  Editor  of  Electrical  World: 

Sir  : — After  reading  the  editorial  in  your  issue  of  Feb. 
24  referring  to  devices  for  protecting  telephone  lines  which 
run  near  high-tension  lines,  it  occurred  to  me  that  your 
readers  may  be  interested  to  know  of  a  simple  method  of 
protection  which  has  given  good  results.  Recently  I  used 
two  4-cp  lamps  to  get  rid  of  the  "static"  on  a  telephone  line. 
This  line  is  1^4  miles  long  with  one  telephone  at  each  end, 
and  it  is  strung  about  24  in.  below  a  2200-volt  single-phase 
transinission  line.  Naturally  it  was  quite  noisy.  At  one 
end  r  put  two  4-cp,  iio-volt  carbon  lamps  in  series  be- 
tween the  two  telephone  wires,  and  connected  the  neutral 
point  between  the  two  lamps  to  the  ground.  The  scheme 
was  very  successful.  The  noise  was  reduced  to  a  negligible 
amount,  while  the  telephones  operated  successfully  both  on 
local  work  and  also  when  they  were  connected  to  long- 
distance trunk  lines.  The  arrangement,  of  course,  affords 
excellent  protection  to  the  telephone  operator.  The  plan 
is  so  simple  that  it  seems  it  would  be  worth  trying  ordinary 
resistances  between  the  telephone  wires  and  the  ground 
before  installing  complicated  devices,  even  when  the  power 
wires  are  high  voltage. 

Staunton,  Va.  P.  H.  Trout,  Jr. 


March  9,  1912. 
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Generators,    Motors   and   Transformers. 

Conunutatioii. — Xietiiammek. — The  first  part  of  a  long 
mathematical  paper  on  the  theory  of  commutation.  In  the 
present  instahnent  the  author  deals  with  direct-current 
dynamos.  The  value  of  the  enif  in  a  short-circuited  coil 
comprising  one  armature  segment  is  considered  as  a  meas- 
urement of  the  quality  of  commutation;  it  is  called  the  total 
reactance  voltage.  The  sum  of  the  voltages  of  all  the  coils 
short-circuited  by  a  brush — that  is,  the  voltage  between  the 
toe  and  heel  of  the  brush — is  also  of  importance  and  is 
called  the  sparking  voltage.  The  author  shows  how  to 
calculate  them  for  direct-current  macliines  without  or  with 
commutating  poles.  Finally  the  voltage  between  two  ad- 
joining commutator  segments  is  briefly  considered. — Elek. 
u.  Masch.  (Vienna),  Feb.  11. 

Unipolar  Machines. — B.  von  Ugrimoff  and  K.  Schoen- 
FER. — On  account  of  the  high  speed  of  the  disk  unipolar 
dynamo  the  windage  losses  represent  the  principal  loss  in 
the  machine.  The  authors  describe  experiments  in  which 
they  have  separated  these  windage  losses  from  the  bearing 
friction  losses  and  have  determined  them  by  direct  measure- 
ments. A  practical  conclusion  drawn  from  the  results  is 
that  the  dilution  of  the  air  within  the  disk  unipolar  dynamo 
would  be  of  great  importance  and  would  permit  a  consider- 
able increase  in  efficiency. — Elek.  u.  Masch.  (Vienna), 
Feb.  4. 

Deposits  in  Transformer  Oils. — P.  M.  Hooper. — An  ar- 
ticle giving  some  practical  notes  on  the  formation  of  de- 
posits in  transformer  oils. — London  Elcc.  Review,  Feb.  16. 

Lamps  and   Lighting. 

Neon  Lamp. — An  article  on  the  construction  and  charac- 
teristics of  the  neon  lamp.  Most  of  the  information  has 
already  been  given  in  the  Digest.  What  is  new  here 
follows.  In  the  course  of  separating  atmospheric  gases  for 
industrial  purposes  Claude  uses  apparatus  yielding  50  cu.  m 
(1765  cu.  ft.)  of  oxygen  per  hour  and  over  100  liters  (3.5 
cu.  ft.)  of  neon  per  day.  The  latter  amount,  although  ap- 
parently insignificant,  suffices  for  the  filling  of  1000  neon 
tubes  each  of  1000  cp,  so  that  the  scarcity  of  the  gas  need 
form  no  obstacle  to  the  commercial  use  of  neon  lamps.  The 
spectrum  of  neon  is  one  of  rare  beauty,  comprising  a  num- 
ber of  brilliant  red  and  yellow  bands  and  three  fine  green 
lines;  the  absence  of  blue  rays  is  regrettable,  but  the  con- 
centration of  the  radiations  in  the  region  of  the  spectrum 
most  affecting  our  eyes  makes  for  high  luminous  efficiency. 
At  present  neon  tubes  must  be  supplied  with  high-tension 
alternating  current,  but  it  is  hoped  to  adapt  short  tubes  to 
direct-current  operation.  A  2-kw  transformer,  delivering 
a  steady  pressure  of  3200  volts,  will  light  up  three  6-ni 
(20-ft. )  neon  tubes  in  series,  whereas  a  single  6-m  nitrogen 
Moore  tube  would  require  over  3000  volts.  A  6-m  neon  tube 
(5-m,  or  16.5  ft.,  useful  length)  yields  about  900  cp,  that 
is,  180  cp  per  meter  (55  cp  per  foot)  as  against  50  cp  per 
meter  (15  cp  per  foot)  in  the  Moore  lamp.  Allowing  for 
the  power-factor  of  the  lamp  (0.8,  due  to  deformation  of 
the  current  wave),  the  specific  consumption  of  the  tube  is 
0.72  watt  per  cp  or,  taking  into  account  the  transformer  and 
inductance  losses,  0.9  watt  per  cp.  The  actual  luminous 
colunm  dissipates  500  X  0-8  watts,  that  is,  works  at  about 
0.45  watt  per  cp.,  and  very  long  tubes  approach  this  limiting 
value.  Where  neon  tubes  can  be  connected  directly  to  high- 
tension  lines,  not  only  is  the  over-all  efficiency  increased 
but  the  cost  of  installation  of  the  lighting  equipment  is 
greatly  reduced.  The  above  specific  consumptions  are  not 
at  all  striking  as  compared  with  the  consumptions  of  0.15 
watt  per  cp  and  0.25  watt  per  cp  claimed   for  flame  and 


quart/,  mercury  arcs  respectively.  It  must  be  remembered, 
however,  that  the  neon  figures  are  of  necessity  results  which 
can  be  equaled  in  everyday  working,  whereas  the  others  are 
taken  under  special  favorable  conditions.  The  neon  figures 
refer  to  spherical  candle-power  and  are  not  subject  to  the 
absorption  loss  of  from  20  to  40  per  cent  occasioned  by  arc- 
lamp  globes.  With  from  i  watt  to  1.2  watt  per  cp  metallic- 
filament  lamps  daily  replacing  arcs  on  account  of  their  low 
maintenance  costs,  convenience  and  low  candle-power  per 
lamp,  it  is  perhaps  reasonable  to  suppose  that  neon  tubes 
may  prove  competitors  to  arc  lamps  of  all  descriptions.  The 
neon  lamp  is  easily  transported  and  erected  in  its  finished 
state;  it  requires  no  attention  of  any  sort,  and  its  efficiency 
is  practically  constant  during  its  life;  diffusion  is  excellent, 
and  though  the  light  is  useless  for  color  matching  (blue  be- 
ing entirely  absent),  it  gives  excellent  results  in  exterior 
and  architectural  illumination  and  is  much  preferable,  in 
indoor  service,  to  the  greenish  hue  of  the  mercury  lamp. — 
London  Elec.  Review,  Feb.  9. 

Generation,  Transmission  and  Distribution. 

Agricultural  Transmission  System. — K.  Pietzsch. — An 
article  illustrated  by  diagrams  giving  some  data  on  the  agri- 
cultural transmission  system  of  Derenburg,  in  the  Hartz 
Mountains  in  Germany.  Figures  are  given  on  the  connec- 
tions to  the  system  and  the  hours  of  consumption  at  differ- 
ent days  and  periods  during  the  year.  A  few  notes  are 
added  on  the  way  in  which  troubles  in  the  system  may  be 
traced  from  the  energy  and  voltage  diagrams. — Elek.  Zeit., 
Feb.  15. 

Traction. 

Electrification  of  Trunk  Railroads. — W.  Reichel. — A 
continuation  of  his  long  illustrated  article  giving  a  review  of 
the  present  status  of  the  electrification  of  trunk  railroads. 
In  the  present  instalment  the  author  deals  with  the  use  of 
single-phase  traction  in  Germany,  especially  on  the  Prussian 
state  railways.  A  table  is  given  of  forty-eight  designs  of 
single-phase  locomotives  of  the  Siemens-Schuckert  com- 
pany. One  of  the  next  roads  in  Prussia  to  be  electrified 
will  be  that  from  Lauban  to  Konigszelt,  the  length  of  this 
line  to  be  electrified  at  present  being  120  km  (78  miles), 
with  some  very  heavy  grades.  The  probable  cost  of  electric 
equipment  and  of  operation  is  given.  It  is  estimated  that 
the  cost  of  operation  with  electric  traction  will  be  $720,000 
a  year  against  $820,000  a  year  with  steam  traction,  so  that 
electric  operation  represents  a  saving  of  15  per  cent.  But 
even  if  only  one-half  of  this  saving  should  be  obtained  the 
project  of  electrification  would  be  justified  in  view  of  the 
heavy  grades  to  be  overcome  and  the  improvement  of  the 
schedule  which  is  to  be  expected.  The  railways  in  the 
Grand  Duchy  of  Baden  are  also  introducing  single-phase 
traction.  The  article  is  to  be  continued. — Elek.  Kraft,  u. 
Bahnen,  Feb.  4. 

Electric  Potential  in  Alternating  Magnetic  Fields. — C.  F. 
Jenkin. — The  first  part  of  a  mathematical  paper  in  which 
the  author  discusses  the  meaning  of  the  term  "potential 
dififercnce"  in  alternating-current  circuits  and  the  difficulty 
of  measuring  this  quantity  by  means  of  a  voltmeter  on 
alternating-current  railway  circuits  having  an  earth  return. 
Xumcrical  values  are  given  for  certain  cases  and  for  dif- 
ferent positions  of  the  voltmeter.  In  conclusion,  the  author 
refers  to  the  pressures  that  may  result  in  electrolysis,  shocks 
and  leakage  on  railways. — London  Electrician.  Feb.  16. 
■  Si>iglc-Phasc  Loconiotircs. — A  table  giving  dimensions, 
weights,  speed  and  motor  equipments  of  twenty-two  single- 
phase  locomotive  designs  of  the  Allgemeine  Elektricitats 
Gesellschaft. — Elek.  Kraft,  u.  Bahnen.  Feb.  4.     A  similar 
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tabic  lor  lour  binglc-pluiic  railroails  ci|uiiii)cil  1j)   ilif  i)cili 
kon  t'oinpany  is  given  in  Hick.  Kraft,  u.  Bahncn.  Vvh    \  \. 

Installations,   Systems  and  Appliances. 

I'arallcl  Connections. — Joskk  Kuiin. — On  tlic  ba.Ms  oi  ilu- 
jjincral  tlicory  dI"  tlu-  parallel  connection  of  a  nninber  ot 
olunic  resistances  and  constant  einfs  tlie  author  discusses 
three  sjjccial  cases,  the  results  beiiij;  given  in  formulas  and 
diagrams.  I'irst,  a  series-parallel  connection  of  batteries 
is  considered,  consisting  of  a  branches  in  parallel,  each  of 
which  contains  b  equal  constant  cmfs,  while  the  resistance 
of  the  receiving  circuit  comiected  to  the  whole  system  is 
gradually  varied.  The  second  case  considered  is  the  parallel 
operation  of  a  shunt  machine  and  a  storage  battery  with  a 
varying  load.  The  third  case  considered  is  the  three-wire 
system  supplied  by  two  dynamos,  with  the  load  unbalanced 
between  the  two  halves  of  the  system. — Elek.  ii.  MascJi. 
( Vienna),  Feb.  4. 

Spark  Coil. — K.  IIiecke. — An  illustrated  matheniatica! 
paper  on  the  theory  of  the  spark  induction  coil,  when  oper- 
ated with  a  mcrcurv  interrui)ter  and  a  capacity  in  a  primary 
circuit. — FJt'k.  u  Masch.  (Vienna),  Jan.  28. 

Wires,   Wiring  and   Conduits. 

Armored  Cables. — A  note  on  a  recent  British  patent  (No. 
26,591,  Feb.  8,  1912)  of  the  British  Insulated  &  Helsby 
Cables,  Ltd.,  and  E.  A.  Bayles.  To  prevent  deterioration 
of  india  rubber  in  a  cable  a  thin  layer  of  a  certain  composi- 
tion is  introduced  between  the  rubber  and  the  metallic 
sheath.  This  composition  consists  of  bitumen,  cottonseed 
pitch  or  other  oil  residue,  a  trace  of  partially  vulcanized 
sulphur  and  about  15  per  cent  of  rubber.  After  suitable 
treatment  the  cable  is  quite  flexible,  and  the  iron  oxide 
formed  on  the  inside  of  the  sheathing  is  not  able  to  attack 
the  rubber  through  this  composition. — London  Elec. 
Eng'ing.  Feb.  15. 

Electrophysics  and  Magnetism. 

Magnetic  Temperature  Coefficients. — J.  R.  Ashworth. — 
After  a  magnet  has  been  repeatedly  heated  and  cooled  over 
a  given  range  of  temperature  the  magnetic  intensity  falls 
and  rises  regularly  and  in  general  without  hysteresis  as 
the  temperature  is  raised  and  lowered.  It  has  been  shown 
that  the  magnitude  of  this  effect  of  change  of  temperature 
on  the  magnetic  intensity  is  largely  controlled  by  the  dimen- 
sion ratio  of  the  magnet,  and  that  when  this  ratio  is  very 
large,  so  that  the  demagnetizing  factor  is  negligible,  the 
temperature  coefificient  is  then  a  minimum  and  under  these 
conditions  is  characteristic  of  the  material  of  the  magnet. 
In  the  course  of  experiments  on  this  subject,  it  was  observed 
that  the  temperature  coetificient  of  nickel  was  large,  that  of 
iron  small  and  that  of  cobalt  still  less,  the  values  then 
obtained  over  a  range  of  temperature  from  10  deg.  to 
100  deg.  C.  being  about  6X10*  for  nickel,  2X10"*  for 
iron  and  1.5  X  lo"*  for  cobalt.  A  preliminary  calculation 
indicated  that  the  characteristic  coefificients  were  a  function 
of  the  critical  temperatures  of  these  ferromagnetics.  The 
author  has  now  investigated  this  subject  more  thoroughly 
and  his  present  investigations  confirm  the  general  statement 
that  the  characteristic  temperature  coefificients  of  magnetic 
intensity  of  the  pure  annealed  ferromagnetic  elements  in 
corresponding  states  are  inversely  proportional  to  the  abso- 
lute critical  temperatures. — Phil.  Mag.,  January. 

Magnesium  High-Frequency  Arc. — Ellen  O'Connor. — 
The  element  magnesium  shows,  probably  to  a  greater  ex- 
tent than  any  other  element,  changes  in  the  spectrum  ac- 
cording to  the  various  means  adopted  for  bringing  the  sub- 
stance into  the  state  of  incandescent  vapor.  This  and  its 
astronomical  importance  have  led  to  numerous  investiga- 
tions on  the  behavior  of  magnesium  under  varied  conditions 
of  electrical  discharge.  The  high-frequency  discharges 
hitherto  employed  depend  upon  the  oscillatory  discharge  of 
a   Levden   jar  and  are  therefore  of  the  nature  of  damped 


oMillatioiis.  I  111-  .lutiior  lias  e.xaiunied  the  .spectrum  mi 
.Ml  und.iinped  oscdlalory  discharge  such  as  can  ncjw  l^ 
pnxluced  by  the  methods  employed  in  wireless  telegrapliv 
riie  results  show  that  there  is  a  marked  tlifference  between 
the  spectrum  of  the  undamped  Iiigh  frequency  arc  and  thai 
of  the  direct  arc  and  spark,  l-urther,  there  is  a  gradual 
eli.jnge  in  the  speclrmn  with  the  cliauge  nf  the  frequency. -- 
I'hil.  Mag.,  January. 

Scattering  of  Alpha  /'articles. — Gek.ek. — A  note  on  a 
recent  paper  read  before  the  Royal  .Society  in  Lrjudon.  In 
a  previous  paper  experiments  were  described  on  the  scat 
lering  of  the  alpha  particles  by  foils  of  various  materials 
and  thicknesses.  The  present  note  deals  with  a  theoretical 
e.xamination  of  the  question.  The  scattering  is  considered 
as  the  result  of  a  multitude  of  small  deflections  of  the  alpha 
particle  by  the  individual  atoms  of  the  matter  traversed. 
The  experimental  curve  of  distribution  with  angle  for  a 
scattered  pencil  of  alpha  particles  is  fovmd  to  be  in  good 
agreement  with  that  derived  from  simple  probability  theory. 
The  deductions  also  explain  the  experimental  result  that 
for  thin  foils,  which  do  not  appreciably  alter  the  velocity 
of  the  alpha  particles,  the  most  probable  angle  of  scattering 
varies  as  the  square  root  of  the  thickness.  To  find  the 
variation  of  the  most  probable  scattering  angle  for  large 
thicknesses  of  matter  traversed,  the  change  in  velocity  of 
the  alpha  particles  has  to  be  taken  into  account.  Assuming, 
as  found  by  experiment,  that  the  most  probable  angle  of 
scattering  is  inversely  proportional  to  the  third  power  of 
the  speed,  the  theoretical  curve  is  found  to  give  a  satisfac- 
tory explanation  of  the  experimental  results  obtained  with 
thick  foils. — London  Electrician,  Feb.  9. 

Variation  of  lonication  zvith  Distance. — E.  W.  B.  Gill. 
— An  investigation  of  the  ionization  produced  by  Rontgen 
rays  with  special  reference  to  the  question  whether  the  law 
usually  assumed — that  the  number  of  ions  produced  was 
proportional  to  the  inverse  square  of  the  distance — was 
correct.  While  this  result  does  not  decide  definitely  be- 
tween the  corpuscular  theory  and  the  pulse  theory,  it  seems 
to  be  in  some  respects  advantageous  to  the  pulse  theory. — 
Phil.  Mag.,  January. 

Electrochemistry  and   Batteries. 

Smelter  Fume  Purification  by  Electrostatic  Means. — F.  G. 
Cottrell. — An  illustrated  paper  presented  before  the  Amer- 
ican Institute  of  Mining  Engineers  on  his  electrostatic 
process  for  the  precipitating  of  suspended  particles  from 
gases  and  fumes.  The  principle  of  his  process  may  be  de- 
scribed by  the  following  old  experiment.  If  a  metallic 
needle  point  is  placed  opposite  a  flat  metallic  plate  and  the 
needle  is  connected  to  one  pole  and  the  plate  to  the  other 
pole  of  a  high-voltage  direct-current  supply  line,  electricity 
streams  out  of  the  needle  point  and  charges  the  gas  mole- 
cules in  the  space  between  needle  and  plate.  The  gas 
molecules  thus  receive  an  electric  charge  of  the  same  sign 
as  the  needle  point,  hence  opposite  to  the  sign  of  the  charge 
of  the  plate.  They  are,  therefore,  attracted  by  the  plate 
and  move  toward  the  plate.  If  the  space  between  needle 
point  and  flame  is  filled  with  a  gas  or  fume  in  which 
particles  of  dust,  etc.,  are  suspended,  these  dust  particles 
will  be  immediately  charged  with  electricity  and  will,  there- 
fore, move  toward  the  plate,  stick  to  it,  and  give  up  their 
charges.  The  speed  of  movement  of  the  particles  will  be 
proportional  to  their  charge  and  to  the  electrostatic  field 
intensity  (in  volts  per  centimeter)  in  the  space  between 
point  and  plate.  This  is  concisely  the  method  employed  in 
the  author's  process.  For  the  charge  of  the  plates  on  which 
the  dust  particles  are  collected  he  employs  direct  cur- 
rent obtained  from  20,000-volt  to  30,000-volt  alternating 
current  by  means  of  a  specially  designed  rotary  synchronous 
commutator.  Instead  of  the  needle  point  in  the  above  ex- 
periment he  uses  asbestos  filaments  or  mica  scales  twisted 
with  wires.  The  electricity  passes  from  the  wires  by  stir- 
face  leakage  over  the  asbestos  or  mica  and  the  fine   fila- 
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nients  of  tlic  asbestos  or  edges  of  the  mica  provide  the  re- 
quired very  fine  discharge  points,  which  are,  indeed,  far 
more  effective  than  metallic  discharge  points.  The  surface 
leakage  of  electricity  is  made  possible  by  the  slight  deposit 
of  moisture  or  acid  fume  which  naturally  settles  on  the 
mica  and  asbestos  surfaces.  Below  is  shown  a  cross-section 
through  one  of  the  electrostatic  precipitation  chambers  at 
the  Balaklala  smelter  in  Shasta  County,  Cal.  The  double 
vertical  lines  represent  the  collecting  plate  electrodes,  each 
6  in.  wide  by  lo  ft.  high.  The  dotted  lines  represent  the 
discharge  electrodes,  consisting  of  two  iron  wire  strands 
between  which  are  twisted  the  asbestos  and  mica  flakes 
which   provide   the   discharge   points.      Each   chamber  con- 


Cross-Sectlon   Through    One   of  the    Electrostatic    Pre- 
cipitation   Chambers. 

tarns  twenty-four  rows  of  twenty-four  electrodes.  When- 
ever sufficient  dust  has  accunmlated  on  the  plate  electrodes 
the  current  is  cut  off  and  the  plate  electrodes  are  shaken 
free  from  the  dust,  which  falls  down  and  is  carried  by  the 
conveyor  in  each  unit  to  a  common  longitudinal  conveyor. 
Applications  of  the  method  to  precipitating  dust  from  Port- 
land cement  kiln  gases  and  to  the  recovery  of  lead  from 
copper  converter  gases  are  also  described  and  figures  of  the 
cost  are  given. — Met.  and  Chem.  Eng'ing,  March. 

Copper  Refining. — H.  H.  Emrich. — An  abstract  of  a 
paper  read  before  the  American  Institute  of  Mining  Engi- 
neers. The  author  wanted  to  find  the  reasons  for  bad 
cathodes  in  electrolytic  copper  refineries.  His  chief  obser- 
vation was  that  when  he  took  a  portion  of  a  "bad  cathode" 
ivithout  remelting  it,  he  could  draw  a  wire  from  it  that 
was  very  good  and  had  99.5  per  cent  electrical  conductivity. 
Hence  the  impurities  which  were  in  the  cathode  were  not 
alloyed  or  chemically  combined  with  the  cathode  copper, 
but  were  mechanically  disseminated  in  it.  It  is  only  as  a 
result  of  remelting  the  cathode  copper  tliat  the  impurities 
become  alloyed  with  the  copper,  with  the  resultant  decrease 
in  electrical  conductivity.  Reasons  are  given  why  it  is 
probable  that  impurities  in  the  cathode  are  not  deposited 
from  the  electrolyte,  but  are  carried  over  mechanically  from 
the  anode  slimes. — Met.  and  Chcnt.  Eng'ing.  March. 


Units,  Measurements  and  Instruments. 

Llcctrical  MeasuriHi:^  InslriimcHts. — H.  II.\usrath. —  i'he 
author  endeavors  to  sunmiarize  the  essential  requirements 
of  electric-needle  instruments  in  the  form  of  data  obtain- 
able from  exact  measurements.  He  gives  a  list  of  the  fol- 
lowing sixteen  data  from  which  when  known  the  value  of 
a  certain  type  of  instrument  may  be  correctly  judged:  (i; 
Maximum  error  in  deflection  and  reading;  (2)  length  of 
needle  and  dimensions  of  scale;  (3)  time  required  to  reach 
full  deflection  by  i  per  cent  damping;  (4)  rate  of  the 
torque  for  full-scale  deflection  to  the  weight  of  the  movable 
system;  (5)  power  at  the  terminals  of  the  instrument  for 
full  deflection;  (6)  power  in  the  moving-coil  system  for 
full  deflection;  (7)  voltage  of  the  moving-coil  system  for 
full  deflection  for  ammeters;  (8)  current  consumption  in 
moving-coil  system  for  full  deflection  for  voltmeters;  (9) 
temperature  coefficient  (relative  increase  of  deflection  per 
deg.  C.)  ;  (10)  largest  relative  change  of  deflection  for  a 
magnetic  flux  density  of  1  gauss  at  the  place  of  the  in- 
strument; (n)  relative  change  of  the  angle  of  full  deflec- 
tion due  to  creeping  when  the  instrument  is  connected  to  a 
circuit  after  it  has  been  disconnected  for  a  long  while  :  ( 12) 
relative  change  of  the  deflection  for  a  zt  10  per  cent  varia 
tion  of  the  normal  frequency;  (13)  resistance  and  self-in- 
duction of  electrodynamic  voltmeters  and  resistance  and 
self-induction  of  the  voltage  coil  of  wattmeters;  (14)  de- 
flection of  wattmeters  at  90  deg.  time-phase  difference 
between  current  and  emf  and  with  full-load  on  the  current 
coil  and  the  voltage  coil.  Eor  instruments  in  connection 
with  which  measuring  transformers  are  used  the  following 
two  data  are  also  required:  (15)  Resistance  and  self-induc- 
tion of  ammeters  and  of  the  current  coil  of  wattmeters; 
(16)  resistance  and  self-induction  of  voltmeters  and  of  the 
voltage  coil  of  wattmeters.  I'^or  different  types  of  instru- 
ments some  of  the  above  data  are  of  greater  or  smaller  im- 
portance. Which  of  the  data  is  most  important  depends  on 
the  type  of  instrument. — Elek.  Zeit.,  Jan.  25. 

Direct-Reading  Instrument  for  Submarine  Cables  and 
Other  Calculations. — R.  Appleyard. — An  abstract  of  a 
paper  read  before  the  Physical  Society  in  London.  The 
logarithmic  spiral  has  frequently  been  used  for  determining 
by  a  graphic  method  the  logarithm  of  the  ratio  of  two 
quantities.  In  acoustics,  for  example,  it  has  been  of  service 
as  a  convenient  means  of  demonstrating  the  way  in  which 
"frequency"  is  associated  with  "interval.''  If  an  attempt  is 
made  to  apply  the  spiral  to  the  solution  of  practical  engi- 
neering problems  such  as  arise  in  the  design  of  submarine 
cables,  there  is  difficulty  in  obtaining  sufficient  accuracy, 
especially  for  readings  near  the  pole  of  the  spiral.  The 
author  has  removed  this  defect  by  introducing  a  secondary 
spiral  similar  in  all  respects  to  the  primary  spiral,  and 
having  the  same  pole,  but  displaced  round  the  pole  through 
a  certain  constant  angle.  In  this  instrument  a  pair  of 
radial  scales,  each  having  its  zero  at  the  pole  and  each 
divided  into  the  same  number  of  equal  parts,  can  be  rotated 
about  the  pole.  At  all  angular  positions  a  scale  of  this 
kind  will  be  cut  by  the  two  spirals  if  they  are  sufficiently 
extended.  It  has  been  proved  by  the  author  that  for  all 
angular  positions  of  such  a  radial  scale  the  distance  between 
the  pole  and  the  point  where  that  radial  scale  is  cut  by  the 
secondarv  spiral  is  always  the  same  multiple  of  the  distance 
between  the  pole  and  the  point  where  the  radial  scale  is 
cut  by  the  primary  spiral.  In  effect,  therefore,  the  sec- 
ondary spiral  magnifies  the  radial  readings  of  the  primary 
spiral  to  any  desired  extent,  depending  only  upon  the  angle 
through  which  the  template  of  the  primary  spiral  is  rotated 
to  form  the  secondary  spiral.  In  the  instrument  exhibited 
the  spirals  are  drawn  in  a  manner  that  avoids  ambiguous 
readings,  and  that  gives  maximum  precision  within  the 
range  of  diameters  of  conductors  and  dielectric  coverings 
required  for  submarine  cable  work.  The  instrument  is  pro- 
vided with  two  similarly  divided  radial  scales,  one  corre- 
sponding to  D.  the  diameter  of  the  dielectric.     The  angle 


558 


KLKCTRICA  L     W(JRI.i) 


Vol..  59,   .\o.   II 


between  the  two  scales  corrfspoiulinK  to  any  pair  of  values 
of  d  and  P  is  then  a  measure  of  D/d.  The  scales  can  be 
marked  to  indicate  weights  of  conductor  and  dielectric,  and 
the  circle  of  degrees  to  which  the  spiral  is  drawn  can  be 
marked  to  indicate  log  I)  li,  capacity,  dielectric  resistance 
and  other  functions  of  P  and  d.  if  rcquiretl,  for  any  definite 
dielectric  the  sju-cific  constants  of  which  are  known.  The 
genera!  equation  to  the  spiral  may  be  written 

0  =  W  log  d  -f  B 
where  ./  and  />  are  constants.     Hence  wlien  d„,i„  and  /;„,„, 
are  both  on  the  6  deg.  radius  vector,  any  two  points  d,  D  on 
the  spiral   are  associated   with   tlicir  corresponding   angles 
0(1  6y  by  the  three  equations. 

=  ^Ioi:      '  (I) 
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I  o  draw  the  secondary  spiral,  the  primary  spiral  is  rotated 
backward  about  its  pole  through  an  angle  9.  This  is  equiva- 
lent to  rotating  both  the  radial  scales  through  9.  The 
intercepts  are  now  d,  and  D,;  that  is,  the  radial  scale  read- 
mgs  are  now  greater  in  the  ratio  n  =  d,~d  =  D,-^  D. 
Equation  ( i )  then  becomes 


9d-\-  (?  =  A  log 


(imin 


(2) 


Subtracting  (1)  from  (2)  9  = /i  log  (</,/(/)=  ^  log  n, 
which  gives  9  for  any  required  magnification  11. — London 
Electrician,  Feb.  9. 

Magnetic  Transition  Temperature  of  Cementite. — S.  W.  J. 
Smith  and  S.  G.  Barker. — The  temperature  at  which 
cementite  (carbide  of  iron)  loses  its  ferromagnetism  is 
determined  sufficiently  accurately  for  purposes  of  thermo- 
magnetic  analysis,  and  examples  are  given  to  show  the 
possibility  of  using  the  thermomagnetic  properties  of 
cementite  to  determine  whether  that  substance  is  present  in 
any  iron-carbon  alloy. — London  Electrician,  Feb.  9. 

Maintenance  and  Calibration  of  Meters. — E.  Cousin. — A 
report  presented  to  the  technical  commission  of  the  French 
Central  Station  Association.  The  report  consists  of  three 
parts.  In  the  first  the  author  gives  the  principles  of  the 
calibration  of  meters,  in  the  second  he  gives  practical  in- 
structions, for  maintenance  and  calibration  of  meters,  and 
in  the  third  he  discusses  the  graphical  representation  of  the 
results  obtained. — La  Revue  Elcc.  Feb.  9. 

Telegraphy,  Telephony  and  Signals. 

looo-Spark  Frequency. — S.  Kimura. — The  author  refers 
to  the  lOOO-spark  frequency  as  the  normal  tone  of  the  new 
Telefunken  system  and  discusses  possibilities  of  increasing 
the  spark  potential  and  employing  a  larger  primary  power, 
increasing  correspondingly  the  radiated  energy,  while  pro- 
ducing the  looo-spark  frequency,  and  thence  a  pure  musical 
tone  of  high  pitch.  From  the  experiments  which  he  has 
made  and  which  are  described  for  producing  looo-spark 
frequency  with  the  normal  looo-period  primary  current, 
the  following  conclusions  were  obtained :  The  spark  poten- 
tial and  secondary  power  decrease  inversely  as  the  spark 
frequency.  The  spark  potential  increases  in  proportion  to 
the  primary  voltage,  while  the  secondary  power  and  the 
employable  primary  power  increase  as  the  square  of  the 
same.  The  spark  potential  develops  with  the  decrease  of 
the  coupling  till  the  consequent  decrease  of  secondary  wind- 
ings begins  to  take  effect.  Non-inductive  resistance  in  the 
secondary  system  or  the  ohmic  resistance  of  the  secondary 
coil  has  no  effect  on  the  spark  potential  and  the  secondary 
power.  The  spark  potential  and  the  secondary  power  de- 
velop in  proportion  to  the  frequency  of  the  primary  current 
till  the  consequent  decrease  of  secondary  windings  may 
cancel  the  effect.     Smaller  capacity  and  consequent  increase 


of  secondary  windings  arc  more  advantageous  for  the  spark 
potential  and  the  secondary  power  in  a  given  constant  sta- 
tion than  the  use  of  a  larger  capacity.  Taralleling  the 
secondary  coils  is  advantageous  for  the  spark  potential  and 
the  secondary  power.  Changes  of  tone  may  be  pr(j(lnccd  by 
varying  the  sjieed  of  the  machine,  for  which  a  normal  fre- 
quency of  1000  is  an  apt  value  for  the  primary.  Changes  of 
tone  may  be  produced  by  varying  the  sinirk-lenglh,  and  the 
spark  fre(iucncy  is  inversely  proportional  to  the  spark 
potential ;  for  this  i)rimary  frequencies  above  800  are  suit- 
able. Changes  of  tone  may  also  be  produced  by  varying 
the  primary  voltage,  which  process  is  easier  for  rendering 
the  tone  more  pure.  With  these  means  of  improving  the 
conditions  the  use  of  the  spark  frequency  of  1000  necessi- 
tates the  sacrifice  of  the  spark  potential  and  also  of  the 
primary  and  secondary  powers  to  a  large  extent.  These 
may  be  greater  and  more  efficiently  employed  in  the  same 
system  or  station  if  the  condition  for  this  spark  frequency 
is  withdrawn. — London  Electrician,  Jan.  26. 

Miscellaneous. 

Machine  for  Calculatiyig  Networks. — J.  Nowak. — An 
illustrated  translation  of  his  recent  German  paper  in  which 
the  author  describes  a  machine  for  determining  the  currents 
in  the  various  cables  of  a  supply  network  and  the  pressure 
drops  from  feeding  point  to  junction  and  from  one  junction 
to  another. — London  Electrician.  Feb.  16. 

Argentina. — L.  J.  Sidler. — The  first  part  of  a  statistical 
article  on  the  import  and  export  trade  of  Argentina  during 
the  first  ten  years  of  this  century,  with  special  reference  to 
the  electrical  industry. — Elck.  Zeit.,  Feb.  15. 


Book  Reviews. 

Elektrotechnik  in  Einzel-Darstellungen.    Die  Schutz- 
vorrichtungen.     By  Dr.  G.  Benischke.     Braunschweig, 
Germany:    Friedrich  Vieweg  &  Sohn.     121  pages,  114 
illus.     Price,  4.20  marks. 
A  short  textbook  on  the  subject  of  surges  in  electric  lines 
and  on  the  means  for  protecting  lines  and  systems  against 
such  surges.     The  seven  divisions  of  the  book  relate  to  the 
following    subjects:     Introduction;    atmospheric    charges; 
overvoltages ;  protective  measures ;  protectors  without  spark 
discharges;   protectors    employing   spark   discharges;    aux- 
iliary devices  and  connections.     The  treatment  of  the  sub- 
ject is  somewhat  mathematical,  but  the  mathematics  is  that 
of  the  engineer  rather  than  of  the  physicist.     The  book  will 
be  of  interest  to  advanced  students  of  electrical  engineering 
giving  special  consideration  to  line  and  cable  overvoltage 
protection. 


Telephony.    A  Comprehensive  and  Detailed  Exposition  of 
the  Theory  and   Practice   of  the  Telephone  Art.     By 
Samuel  G.  McMeen  and  Kempster  B.  Miller.    Chicago: 
American  School  of  Correspondence.     948  pages,  671 
illus. 
The  sub-title  of  this  work  scarcely  accords  with  the  con- 
tents, for  the  theory  of  telephony  is  scarcely  touched  upon, 
historical  development  is  ignored  and  the  descriptions  are 
confined   to   present-day   American   commercial   apparatus. 
The  diagrams  of  connections  are  a  commendable  feature, 
being  concordant  throughout,  well  drawn  and  simplified  to 
an  excellent  degree.     The  several  automatic  systems  now 
before  the   public   are   described  in   full   detail,    135   pages 
being  devoted  to  this  interesting  branch,  and  a  chapter  is 
devoted  to  telephone  train  dispatching.     As  a  descriptive 
treatise  the  book  should  prove  useful  to  those  engaged  in 
commercial   telephone   work,    and   also   to   the   student   of 
telephony  who  wishes  to  gain  a  knowledge  of  the  actual 
practical  state  of  the  art. 
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New  Apparatus  and  Appliances 


ROTARY  SWITCH  FOR  HEATING  PADS. 


In  order  to  regulate  the  heat  of  electric  pads  to  suit  the 
temperaments  and  desires  of  the  user,  it  is  usual  to  divide 
the  resistance  wire  inside  the  pad  into  several  parts  and  then 


small,  the  make  and  break  of  the  contact  is  said  to  be  sharj) 
and  reliable  and  attended  without  sparking.  Numerals  on 
the  switch  indicate  the  various  positions.  Thus,  when  the 
numeral  3  is  ojjposite  the  indicator,  the  heating  circuits  of 
the  pad  are  connected  in  parallel ;  when  the  numeral  I  is 
opposite  the  indicator  they  are  connected  in  series,  and  when 
the  numeral  2  is  opposite  the  indicator  only  ''ertain  parts 
are  connected.  The  numeral  o  indicates  that  the  device  is 
out  of  circuit  altogether.  The  temperatures  reached  by 
these  connections  differ,  of  course,  according  to  the  condi- 
tions of  cooling.  Normally  a  12-in.  by  15-in.  pad  when 
folded  together  and  wrapped  up  in  paper  or  placed  between 
bedclothes  reaches  a  maximum  temperature  of  about  200 
deg.  Fahr.  Under  similar  conditions  the  first  position  will 
yield  a  temperature  of  about  120  deg.  and  the  second  a 
temperature  of  about  150  deg.  The  upper  limit  of  tempera- 
ture is  that  for  which  the  safety  device  is  carefully  adjusted. 
There  is,  of  course,  no  fuse,  which  would  make  the  pad 
liable  to  repair  each  time  the  fuse  is  ruptured,  but  a  clapping 
thermostatic  device,  which  is  said  to  operate  reliably. 


THREE-PHASE  LOOM  MOTOR. 


Figs.   1    and  2 — Rotary   Switch 

to  connect  these  parts  either  in  series,  in  parallel  or  selec- 
tively, the  greatest  heat  being  obtained,  of  course,  when  all 
of  the  branches  are  in  parallel  and  the  least  heat  when  all 
of  the  branches  are  in  scries.  In  order  to  carry  out  the  dif- 
ferent connections  easily.  Dr.  Richard  Heilbrun.  250  Fried- 
richstrasse,  Berlin,  Germany,  has  devised  a  rotary  switch, 
shown  in  Figs,  i  and  2,  and  also  in  combination  with  a 
heating  pad  in  Fig.  3.  The  switch  weighs  less  than  2  oz., 
and  the  various  connections  are  made  by  simply  rotating  the 


I      Fig.   3 — Heating    Pad    with    Rotary   Switch. 

two  parts  of  the  switch  relatively  to  each  other.  Steel  balls 
within  the  device  make  the  contact,  and  when  changing 
from  one  arrangement  to  the  other  the  balls  emerge  from 
the  cavities  and  roll  on  a  plain  inner  surface  to  the  next 
cavity.     .Mthough   the    force   necessarv   for   this   action    is 


The  motor  illustrated  herewith  is  designed  to  give  Y^ 
brake  hp  at  about  765  r.p.m.  on  a  three-phase,  40-cycle, 
230-volt  circuit,  and  has  been  developed  by  Bruce,  Peebles 
&  Company,  Ltd.,  Edinburgh,  Scotland,  for  individual  driv- 
ing of  motors  or  other  similar  machinery.  The  motor  is  of 
the  totally  inclosed  squirrel-cage  type,  the  rotor  end  rings 
being  cast  solid  with  the  rotor  conductors  by  a  patented 
process.  The  motor  is  fitted  with  ball  bearings  and  is  sup- 
ported on  an  L-shaped  base  plate  or  bracket,  as  shown,  from 
which  it  will  also  be  seen  that  the  motor  is  carried  by  a 
hinge  on  one  side  and  by  adjustable  springs  on  the  other. 
This  arrangement  of  double  spring  suspension  is  intended 
to  give  maximum  flexibility  to  the  drive  and  to  the  position 
of  the  motor,  and  therefore  the  tension  of  the  belt  is  auto- 
matically adjusted.  The  manufacturer  states  that,  after 
continued   experimenting,   this  arrangement   has  proved   to 
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be  most  satisfactory  and  is  equally  serviceable  for  a  vertical, 
horizontal  or  inclined  drive.  The  curves  giving  the  per- 
formance of  the  motor  show  the  efficiency  to  be  quite  high 
for  a  machine  of  its  size.  At  full  load  the  efficiency  is  85 
per  cent  aufl  the  power  factor  is  70  Mcr  cent. 
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COMPACT    SUCTION  CLEANER  AND    HOUSEHOLD 
MOTOR. 


Kjg.  I  ol  the  accompaiiyinjj  illustrations  shows  the  new 
ami  compact  electric  suction  cleaner  made  by  the  I'".  Bissell 
i.'ompany,  of  Toledo,  Ohio.  The  motor  itself  is  provided 
with  a  sheave,  and  may  he  used  to  drive  a  washinjj  machine. 


m 


t    Suction    Cleaner. 


as  illustrated  in  Fig.  2,  or  a  buffer,  grinder,  ice-cream 
freezer  or  other  household  machine  requiring  a  small 
amount  of  power.  The  motor  is  rated  at  ys  hp,  and  the 
outfit  runs  on  rubber-tired  wheels  with  ball  bearings.  It 
can  be  carried  about  by  a  handle  provided  for  the  purpose, 
or  it  can  be  moved  about  with  almost  no  effort  by  pulling 
the  hose.  The  hose  used  is  especially  large,  being  i^  in.  in 
diameter.  This  enables  the  suction  cleaner  to  pick  up  with- 
out injury  comparatively  large  articles.     A  30-ft.  lamp  cord 


Fig.    2 — Suction    Cleaner    Motor    Driving    Washing    IVIachine. 

is  provided,  giving  a  circle  of  operation  having  a  diameter 
of  60  ft.  The  hose  is  10  ft.  long,  and  the  cleaner  follows 
the  operator  readily,  running  lightly  on  its  rubber  wheels. 
With  each  outfit  are  given  a  buffing  wheel  and  an  emery 
grinding  wheel.  The  grooved  pulley  will  enable  direct  con- 
nection to  be  made  to  anv  small  machine  to  be  driven  at 


high  speed,  h'or  slow-speed  wasliing  machines,  ice-cream 
free/ers,  etc.,  a  countershaft  and  base,  as  shown  in  l-'ig.  2, 
are  furnished.  15y  removing  the  hag  and  transferring  the 
hose  to  the  bag  outlet,  a  blower  can  he  made  which  is  useful 
in  many  deep  recesses  where  the  suction  tools  cannot  reach. 
Incidentally,  the  I)lower  can  he  used  to  furnish  draft  for 
the  heating  furnace,  or  it  will  start  into  activity  the  cir- 
culati(jii  through  a  hot-air  register. 

'i'iie  motor  will  operate  either  on  altcrnatmg  or  direct 
current  at  from  100  volts  to  125  volts.  If  alternating- 
current  supply  is  used,  the  frequency  may  be  from  25  cycles 
to  60  cycles.  The  manufacturer  describes  the  motor  as  of 
the  selective  type,  not  of  the  universal  type,  as  that  term 
is  generally  interpreted.  Special  motors  are  provided  for 
operation  at  30  volts  from  storage-battery  direct  current. 
Iwo  speeds  are  provided  where  the  motor  is  operated  by 
alternating  current,  but  in  case  direct  current  is  userl  only 
the  switch  point  marked  "low"  is  u.sed. 


ELECTRIC  SHOP- WINDOW  ATTRACTION. 


The  accompanying  illustration  shows  a  shop-window  at- 
traction marketed  by  the  Sun  Electrical  Company,  Ltd., 
120  Charing  Cross  Road,  London,  W.  C,  England.  The 
device  consists  of  an  electrically  driven  apparatus  inclosed 
in  a  plated  metal  jacket  and  dome,  upon  which  the  goods 
are  made  to  revolve  without  any  visible  means  of  suspension 
while  the  external  part  of  the  apparatus  is  quite  stationary. 
Xo  hooks  or  wires  of  any  sort  are  employed.  The  appa- 
ratus is  mounted  on  an  ebonized  base  and  can  be  switched 
on  and  off  in  the  same  manner  as  an  electric  lamp,  the  cost 
of  operation  being  about  the  same  as  that  of  running  an 
ordinary  i6-cp  lamp.  The  approximate  dimensions  of  the 
"Fortuna,"  as  it  is  called,  are  24  in.  high  and  12  in.  in 
diameter.  The  novelty  of  seeing  the  goods  revolve  around  a 
cylinder  without  any  visible  means  of  attachment  at  once 


Electric  Attraction  in  Shop  Window. 

creates  curiosity,  then  surprise  and  finally  wonderment  as 
to  how  it  is  done,  how  the  goods  rotate,  what  holds  them 
on  and  what  prevents  them  from  falling  off. 

As  a  window  novelty  the  device  has  much  to  commend  it. 
It  is  to  be  clearly  borne  in  mind  that  the  machine  itself  does 
not  circulate,  but  the  objects  are  attracted  to  it  bv  electro- 
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ni:tji;nctisiii  uiul  run  around  tlic  niacliiiic  or  uabblc  around 
according  to  the  nature  of  the  article.  Inside  of  the 
machine  there  are  revolving  magnets,  and  while  the  manu- 
facturer docs  not  definitely  so  state,  it  is  presumed  that  in- 
side the  magnetized  articles  are  corresponding  bits  of  metal. 
In  any  case,  the  boots,  cigar  boxes  or  packets  all  go 
wabbling  around  the  machine  in  a  grotesque  and  interesting 
manner  perfectly  bewildering  to  the  spectator.  In  addition 
to  these  effects,  there  is  the  floating  suspension  of  goods  in 
mid-air,  contacting  only  with  the  outer  stationary  surface 
of  the  apparatus.  There  they  will  remain  rotating,  waltzing, 
swaying  or  gliding  so  long  as  the  device  remains  in  circuit. 

ELECTRICAL    EXHIBITS  AT  THE   BOSTON   AUTO- 
MOBILE SHOW. 


The  tenth  annual  Boston  Automobile  Show  was  opened 
on  Saturday  evening,  March  2,  about  30,000  persons  being 
in  attendance.  The  show  is  the  largest  this  year  in  the 
country,  both  in  number  of  makes  and  in  cars  and  chassis 
exhibited.  Compared  with  the  104  makes  and  363  cars 
and  chassis  shown  at  Boston,  the  New  York  Garden  show 
liad  60  makes  and  247  cars  and  chassis,  the  New  York 
Palace  show  31  makes  and  163  cars  and  chassis,  and  the 
Chicago  show  98  makes  and  248  cars  and  chassis.  Besides 
this  the  Boston  show  is  divided  into  two  parts,  pleasure  cars 
being  exhibited  from  March  2  to  March  9  and  commercial 
cars  from  March  13  to  16.  The  electrical  decorations  in- 
clude a  vast  display  of  artificial  floral  and  festoon  designs. 
Nine  makes  of  pleasure  electric  cars  are  being  exhibited, 
with  a  great  variety  of  accessories  more  or  less  associated 
with  electricity.  Among  the  special  electrical  features  of 
interest  are  the  self-starters  displayed  by  the  Interstate, 
White  and  Cadillac  companies,  the  town  cars  and  roadsters 
shown  by  the  pleasure-vehicle  dealers  catering  to  the  elec- 
trical trade,  and  the  development  of  silent  chain  and  direct 
<lrive  by  shafts  and  inclosed  gear  which  insure  quiet  opera- 
tion, cleanliness  and  reduction  of  wear.  In  bodies  the 
Colonial  coupe,  with  inside  control,  is  one  of  the  innova- 
tions of  the  season. 

Among  the  exhibitors,  S.  R.  Bailey  &  (  onipany,  Ames 
bury,  Mass.,  are  showing  an  electric  victoria  phaeton 
equipped  with  fifty-four  cells  of  Edison  A-4  type  of  battery, 
and  capable  of  covering  from  80  to  100  miles  at  an  average 
speed  of  about  16  miles  per  hour  on  one  charge,  and  also 
the  Bailey  electric  roadster,  seven  of  which  have  lately 
been  purchased  by  the  Boston  Edison  company  for  busi- 
ness service.  This  type  of  machine  made  a  run  from 
Boston  to  New  York  last  fall  at  an  average  running  speed 
of  20  miles  per  hour  and  is  equipped  with  fifty  Edison  A-6 
cells,  having  a  capacity  of  225  amp-hr.,  the  car  having  a 
long  wheelbase  and  low  body,  with  a  special  form  of  front 
hood  reducing  wind  resistance  to  the  minimum.  The 
makers  are  emphasizing  the  fact  that  in  the  roadster  the 
purchaser  owns  a  genuine  "man's  car,"  which  is  capable  of 
meeting  the  usual  requirements  of  the  lighter  gasoline 
machines. 

The  Babcock  Electric  Carriage  Company,  of  Buffalo. 
N.  Y.,  is  showing  three  cars  for  business,  pleasure  and 
road  touring  service.  The  first  includes  the  company's 
Model  18  two-passenger,  open-body  outfit;  the  second,  the 
Model  20  four-passenger  coupe  car,  and  the  third  the  Model 
12  roadster.  These  cars  illustrate  in  a  marked  degree  the 
tendency  toward  the  manufacture  of  aristocratic  electric 
machines  capable  of  comparing  in  finish  and  comfort  with 
the  higher  grades  of  gasoline  cars.  Double  chain  drive 
with  oil  inclosure,  adjustable  steering  wheel  and  "Exide" 
batteries  are  features  of  salient  interest,  combined  with 
foot  control  of  speed  changes. 

The  Anderson  Electric  Carriage  Company,  Detroit,  Mich.. 
is  showing  its  Model  30  roadster,  for  the'  service  of  the 
lin-;iiio<;s  and  professional  man  whose  work  takes  him  into 


the  suburban  districts.  The  speed  range  is  from  5  to  21 
miles  per  hour  and  the  run  from  65  to  100  miles,  either 
Edison  or  "Chloride"  batteries  being  provided.  Wheel 
steering  gear  and  a  96-in.  wheelbase  are  also  features. 

The  Ranch  &  Lang  Carriage  Company,  Cleveland,  Ohio, 
is  showing  a  brougham,  with  91 -in.  wheelbase,  shaft  drive. 
"Exide"  battery  equipment,  safety  control  handle  and  three 
point   motor   suspension. 

The  Baker  Motor  Vehicle  Lonipany  is  shownig  a  new 
brougham  characterized  by  roominess  and  sumptuous  fur 
nishings,  with  broadcloth  upholstery,  metal  trinuning>. 
garnet  panels  and  forward  facing  seats  for  the  carriage  oi 
five  passengers.  The  company's  well-known  shaft  drive  i> 
also  emphasized. 

The  Waverley  Company,  Indianapolis,  Ind.,  is  exhibiting 
a     five-passenger    electric     limousine,     inside-driven,    with 
driver  occupying  the  front  seat,  low  center  of  gravity,  mul 
tipolar  motor  shaft  and  herringbone-gear  drive,  and  also  a 
victoria  phaeton  with  patented  curved  sill. 

The  hlanders  Manufacturing  Company,  Pontiac,  Mich.,  is 
exhibiting  a  line  of  Colonial  body  electric  vehicles  with  low 
center  of  gravity.  Colonial  lamps,  gold-plated  finishings, 
Wagner  exposed  motor  and  ball-bearing  shaft  drive.  The 
equipment  has  a  loo-in.  wheelbase  and  cradle  spring  sus- 
pension. 

Other  exhibitors  of  1912  model  passenger  cars  are  the 
Studebaker  Brothers  Company,  the  Ohio  Electric  Car  Com- 
pany and  R.  C.  H.  Corporation. 

The  Electric  Storage  Battery  Company,  Philadelphia,  is 
showing  a  full  line  of  "Exide"  plates,  sparking  and  propul- 
sion batteries,  including  a  duplicate  of  the  equipment  used 
on  fifty-one  cars  of  the  Third  Avenue  Railway,  New  York. 
The  latter  consists  of  fifty-eight  cells  of  "MB  29  Hycap 
Exide"  battery,  and  the  company  reports  that  up  to  Feb.  6 
last  the  first  equipment  had  successfully  run  22,279  miles. 
A  view  is  also  displayed  of  the  largest  battery  in  the  world, 
a  44,000-amp-hr.  installation  for  stand-by  service  in 
Baltimore. 

The  United  States  Light  &  Heating  Company  is  display- 
ing a  new  generating  equipment  for  the  electric  lighting 
of  gasoline  automobiles.  The  equipment  includes  no  self- 
starter,  but  handles  the  lighting  and  ignition  requirements 
without  danger  of  burning  out  the  lamps  through  a  rise  in 
voltage  in  case  of  a  break  in  the  battery  leads.  The  ap- 
paratus reproduces  on  a  small  scale  the  company's  typical 
equipment  for  the  lighting  of  steam-railroad  cars.  The 
regulator  gives  a  service  insuring  a  tapering  charge  for  the 
battery,  and  the  equipment  operates  to  equally  good  advan- 
tage without  the  battery,  the  latter  being  provided  chiefiy 
on  account  of  standstill  requirements.  A  full  line  of  "U.  S. 
National"  connecting  equipments  is  also  shown,  with  cells 
for  varied  services. 

Other  exhibitors  include  the  Holtzer-Cabot  Electric  Com- 
pany, showing  a  new  carburetor  of  the  Newcomb  type  and 
a  lighting  generator  of  self-regulating  characteristics;  C.  F. 
Splitdorf,  New  York,  spark  coil  specialties;  the  Remy  Elec- 
tric Company,  .Anderson.  Ind..  inductor-type  magneto  gen- 
erators; Heinzc  Electric  Company,  Lowell.  Mass..  ignition 
specialists;  Marburg  Brothers.  New  York,  ignition  equip- 
ment and  magneto  generator  in  which  the  field  magnets  are 
advanced  and  retarded  simultaneously  with  the  timer  and 
spark,  insuring  a  strong  spark  under  all  conditions;  Gray 
&  Davis,  Boston,  lighting  generator  system ;  Acheson 
Graphite  Company.  Columbus  Buggy  Company,  National 
Carbon  Company,  batteries,  and  the  Edison  Storage  Battery 
Company,  large  cells  for  truck  operation.  Exhibits  were 
also  made  by  the  Apple  Electric  Company,  the  American 
Storage  Battery  Company,  Acheson  Graphite  Company,  the 
.American  Brass  Company,  the  Boston  Battery  &:  Manufac- 
turing Company,  the  Diamond  Rubber  Company,  the  Dixon 
Crucible  Company,  the  Dean  Electric  Company,  the  Ester- 
line  Company,  the  Ford  Motor  Company  and, the  Pittsfield 
-Spark  Coil  Company. 
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Industrial  and  Commercial  News 


MinSI-'ASON  slackiu-ss  and  tlic  mild  riMilion  tli.il 
iiMially  follows  the  trade  acceleration  id'  the  e.nly 
part  of  each  year  are  now  exerting  their  iidliience 
on  the  hnsiness  situation,  witli  tlie  result  tliat  llu-  outlook 
for  tile  tinie  hein^  does  not  appear  as  favorahlr  tn  in;iny 
as  it  did  a  short  time  ago.  VVitli  approacli  ot  the  si)ring 
trade  i^criod,  however,  many  elements  contrihutinR  to  the 
l)resem  hesitancy  will  undoubtedly  disapi)ear  and  business 
assume  a  more  favorable  aspect.  A  slight  degree  of  encour- 
agement may  be  found  at  this  time  in  the  fact  that  the 
linancing  done  by  railroads,  industrial  and  public  utility 
companies  during  the  month  of  February,  aggregating 
$170,000,000,  exceeds  that  in  all  months  last  year  with  the 
exception  of  June,  when  the  total  was  $184,000,000.  Prices 
of  steel  are  still  low  and  irregular,  and  profits  continue 
to  be  very  moderate  in  spite  of  the  tonnages  that  are  being 
written.  Demand  for  pig-iron  is  slightly  better.  In  the 
fmancial  markets  the  record  of  the  week  has  been  one  of 
sharp  advances.  Aside  from  widespread  labor  unrest  and 
political  forebodings,  there  seems  to  be  little  that  should 
stand  in  the  path  of  trade  advancement  within  the  next 
few  months.  Rates  in  the  New  York  money  market  are 
practically  unchanged,  and  quotations  for  March  6  were: 
Call,  2@2i/'  per  cent:  ninety  days,  3ys@3li  per  cent. 


THE  COPPER  MARKET. 

Prices  advanced  fractionally  this  week,  and  practically 
all  of  the  important  agencies  were  firm  at  145'^  cents  per 
pound  for  electrolytic,  for  thirty  days.  There  seems  to  be 
a  strong  likelihood  at  this  writing  that  the  producing 
element  will  make  every  effort  to  advance  prices  still 
further,  particularly  in  view  of  the  decreases  in  stocks  that 
are  expected  to  appear  in  the  February  report  of  the 
Coppei;   Producers'  Association.     What  success  an  upward 

Settling 
Standard   Copper.  Bid.  Asked.  Price. 

Spot      ^ 14.20  I4.37y2  

Marob    14.25  14.37^  14.32^ 

April. 14.25  14.50  14.37'/$ 

-May    .• 14.25  14.50  U.ZT/i 

Tune 14.25  14.50  14.37^ 

fuly    14.25  14.50  14.37J4 

The   London   market,    March   6,    was  as  follows: 

Noon.  Closing. 

£        s       d  £        s       d 

Standard  copper,  spot 65        1        3  64     17       6 

Standard  copper    futures 65      16       3  65     11        3 

Extreme  fluctuations  for  this  year: 

Highest.  Lowest. 

Mandard     14.37J/Sc.  13.65c. 

London,    spot     £65       2       6  £60     16       3 

London,    futures     65      16        3  61      10        0 

Best    selected    69       0       0  65       5       0 

movement  of  any  magnitude  will  meet  with  in  a  dull 
market  like  the  present  is  rather  difficult  to  say,  but  with 
consumers  fully  cognizant  of  the  fact  that  there  has  been  no 
decrease  in  the  rate  of  production,  and  that  no  references 
are  made  in  producers'  statements  to  the  accumulations 
of  unrefined  copper  on  hand,  it  is  reasonable  to  suppose 
that  consumers  are  aware  of  the  artificial  status  of  the 
market,  and  will  not  feel  constrained  to  hurry  into  it  in 
the  event  of  higher  prices.  Estimates  of  the  February 
report  of  the  Copper  Producers'  Association  place  total 
deliveries  at  approximately  135,000,000  lb.,  and  the  decrease 
in  stocks  is  estimated  at  5.000,000  lb.  to  20,000,000  lb.,  of 
which  the  former  would  be  a  fair  estimate  if  smelter  opera- 
tions could  be  taken  as  a  basis  for  the  month's  production. 
In  view^  of  curtailment  of  refinery  output,  it  is  more  than 
likely  that  the  decrease  will  be  nearer  the  higher  estimate 
mentioned  above.  Exports  for  the  month,  including  March 
6,  aggregate  3084  tons.  The  daily  call  on  the  Metal  Ex- 
change March  6  quoted  copper  as  per  the  accompanying 
table. 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

Foreign  Trade  Opportunities. — The  Bureau  of  Manufac- 
tures, Washington,  D.  C,  states,  under  Schedule  No.  8238, 
that  it  has  received  a  communication  from  a  large  whole- 
sale  dealer  in  electrical   appliances  in   Europe,   who  wishes 


lo  get  ill  toiuli  witii  .Aiiicricaii  iiiaiiufacliircrs  of  .such  appli- 
ances with  a  view  to  representing  them  in  the  Scandinavian 
markft.  Schedule  No.  8241   calls  attention  to  plans  that  are 
being    made    for    hydroekctric    deveh^pments    in    different 
parts  of  Mexico,  and  for  application  of  the  energy  so  gen- 
erated  for   irrigation,   lighting,  agricultural   aiul   general   in- 
du.^trial  purposes.     American  manufacturers  and  exporters, 
if  interested,  can  secure  a  list  of  the  persons  in  charge  of 
these    various    undertakings,    and    the    specific    machinery 
called  for  in   each   instance,   from   the   Bureau   of   Manufac- 
tures.    Schedule  No.  8249  states  that  a  foreign  government     , 
is  tilting  up  the  palace  of  a  late  ruler  as  government  offices,     ^ 
and   in    this    connection    will   install    two   electric   elevators.     •! 
The   building  is   about    five   stories   high.     Under   Schedule    ■ 
No.  8266  an  American  consular  officer  in  Cuba  states  that  a    I 
commission  house  in  his  district  is  desirous  of  handling  a 
general   line   of  electric   equipment   on   a  commission   basis. 
The   lirm   is   particularly   intere.ited    in    generators,    motors, 
pumps,  switchboards  and  specialties  of  various  kinds.  Sched- 
ule No.  8270  states  that  a  firm  represented  in  two  Russian 
cities    desires    to    correspond    with    American    firms    manu- 
facturing   telephone    and    other    electrical    goods   and   agri-      ^ 
cultural    machinery.      Schedule    No.    8271    states    that    an      •■ 
American  firm  has  forwarded  a  communication  from  one  of 
its  Russian  correspondents,  stating  that  he  is  interested  in 
procuring  the  best  pumps,  direct-current  motors  from  10  hp 
to  400  hp,   brickmaking  machinery  and   building   materials, 
and  would  like  to  obtain   the  representation  of  such   lines. 
Further  details  of  all  of  the  above  can  be  obtained  from  the 
Bureau  of  Manufactures,  Washington,  D.  C. 

St.  Louis  Telephone  Notes. — As  a  result  of  reorganiza- 
tion of  the  American  Telephone  &  Telegraph  Company  in 
the  Southwest,  at  the  recent  meeting  of  the  board  of  di- 
rectors of  the  Bell  Telephone  Company  of  Missouri,  referred 
to  in  these  columns  Feb.  24,  St.  Louis  is  to  be  the  executive 
headquarters  of  four  subsidiary  corporations  of  the  Ameri- 
can Telephone  &  Telegraph  Company.  These  subsidiaries 
operate  in  five  states  and  are  capitalized  at  $60,000,000.  An- 
nouncement is  made  that  H.  J.  Pettingill,  of  Dallas,  Tex., 
president  of  the  Southwestern  Telephone  &  Telegraph  Com- 
pany, has  been  elected  president  of  the  Bell  Telephone 
Company  of  Missouri,  and  is  also  to  be  elected  president 
of  the  Missouri  &  Kansas  Telephone  Company  of  Kansas 
and  of  the  Pioneer  Telephone  &  Telegraph  Company  of 
Oklahoma.  He  will  succeed  C.  S.  deed,  of  Kansas  City,  in 
the  first-named  company,  and  E.  D.  Nims  in  the  second, 
and  will  manage  these  companies  from  St.  Louis.  Other 
officers  of  the  Bell  company  who  are  to  become  the  general 
officers  of  the  four  companies  in  St.  Louis  are:  E.  D. 
Nims,  of  Kansas  City,  vice-president  and  treasurer;  E.  S. 
Bloom,  of  New  York,  vice-president  in  charge  of  operation, 
and  J.  K.  Wass,  general  auditor. 

Salmon  River  Development. — Announcement  is  made 
that  the  Lewis  County  Power  Company  has  been  incor- 
porated in  Idaho  by  A.  Welch  and  R.  B.  Montague,  of 
Portland,  Ore.,  to  develop  about  100,000  hp  on  the  Salmon 
River,  at  a  cost  of  $3,000,000.  It  is  stated  that  construction- 
work  will  be  started  within  ninety  days.  The  power  site 
is  the  same  as  that  located  by  the  Lewiston  &  Southern 
Electric  Railway  Company  several  years  ago,  when  it 
planned  to  build  an  electric  road  between  Lewiston  and 
Grangeville.  The  initial  plans  call  for  the  driving  of  a 
4000-ft.  tunnel  through  a  narrow  ridge,  which  will  provide 
a  fall  of  200  ft.,  affording  capacity  for  a  first  development 
of  40,000  hp,  and  this  will  be  increased  later  on  by  the  driv- 
ing of  a  second  tunnel  or  enlargement  of  the  first  one. 

Electric  Companies  Protest  Against  Tariff  Reduction. — 
Edward  M.  Herr,  of  Pittsburgh,  president  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  and  Thomas  F. 
Pratty,  of  Schenectady,  general  manager  of  the  General 
Electric  Company,  appeared  before  the  Senate  finance 
committee  on  March  5  in  protest  against  a  reduction  in 
the  tariff  on  electric  machinery.  They  stated  that  wages  in 
the  United  States  were  double  those  paid  in  Germany,  and 
contended  that  a  low  tariff  would  seriously  injure  their 
business. 
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Rapid  Restoration  of  Telephone  Service. — On  Sunday 
inorniny,  Jan.  14,  fire  wrecked  the  toll  switchlioard  of  the 
Southern  Bell  Telephone  Company  at  Birniinj^ham,  Ala. 
Within  five  hours  after  the  fire  started  a  representative  of 
the  Western  Electric  Company  and  officials  of  the  telephone 
companj'  left  Atlanta  for  Birmingham,  and  after  a  survey 
upon  arrival  they  decided  to  get  together  emergency  switch- 
board equipment  so  that  toll  service  could  be  restored. 
Telephone  communication  was  established  with  the  Haw- 
thorne (111.)  factory  of  the  Western  Electric  Company  the 
same  afternoon,  with  the  result  that  within  forty-eiglit  hours 
a  complete  new  toll  switchboard  equipment  was  shipped  to 
Birmingham  by  express.  An  installing  force  was  put  to 
work  on  Monday  morning,  Jan.  15,  at  6.30  o'clock,  to  assem- 
ble a  temporary  toll  equipment  forwarded  from  Atlanta,  and 
by  1.30  p.  m.  of  the  same  day  toll  communication  was  re- 
stored in  temporary  quarters  obtained  for  this  purpose. 
Owing  to  the  damage  done  to  the  local  switchboard  equip- 
ment, a  considerable  amount  of  work  was  necessary;  but  by 
Jan.  23  70  per  cent  of  the  local  service  was  restored  and  the 
remainder  on  the  following  day.  The  new  toll  switchboard 
arrived  in  Birmingham  promptly,  having  left  Hawthorne  on 
Monday,  Jan.  15  at  2.40  a.  m.,  and  was  put  into  service  on 
Monday  morning,  Jan.  29,  at  2  o'clock,  giving  the  telephone 
company  a  new,  up-to-date  toll  equipment  in  fifteen  days. 

Progress  of  New  England  Power  Company  at  Shelburne 
Falls. — ("onstructioii  work  is  being  carried  on  as  rapidly 
as  possible  by  the  New  England  Power  Company  upon  the 
four  hydroelectric  developments  which  it  is  building  on  the 
Deerfield  River  near  Shelburne  Falls,  Mass.,  and  its  storage 
reservoir  in  Somerset,  Vt.,  as  previously  described  in  the 
Electrical  Wo  Id.  Further  developments  will  be  made  from 
time  to  time,  as  the  company  owns  about  1000  ft.  of  fall  on 
the  river.  It  is  stated  that  as  the  company's  system  of 
transmission  lines  will  be  connected  with  that  of  the  Con- 
necticut River  Transmission  Company,  it  will  have  the  ad- 
vantage of  the  market  which  the  latter  company  has  devel- 
oped, as  well  as  that  of  central  and  western  Massachu- 
setts. A  large  amount  of  the  energy  has  already  been  sold, 
and  it  is  expected  that  the  entire  output  of  the  present  de- 
velopment will  be  sold  before  the  plant  is  ready  for  opera- 
tion during  the  coming  fall.  The  developments  upon  which 
work  is  now  in  progress  represent  a  present  investment  of 
about  $4,000,000,  the  annual  production  from  which  will  be 
about  70,000.000  kw-hours. 

Dayton  Power  &  Light  Company  Meeting. — At  the  an- 
nual meeting  of  the  stockholders  of  the  Dayton  Power  & 
Light  Company,  Dayton,  Ohio,  on  Thursday  of  last  week,  it 
was  decided  that  there  should  be  two  vice-presidents  in- 
stead of  one.  W.  W.  Stroup,  a  well-known  tobacco  dealer, 
was  chosen  to  the  new  place.  The  place  left  vacant  on  the 
board  by  the  late  A.  M.  Young,  of  New  York,  was  not 
filled.  The  directors  chose  the  following  officers:  F.  M. 
Tait,  Dayton,  president  and  general  manager;  vice-presi- 
dents, E.  P.  Matthews  and  William  W.  Stroup,  Dayton,  as 
above;  L.  K.  Funkhauser,  secretary  and  treasurer;  M.  J. 
Warner,  assistant  secretary  and  treasurer.  It  is  stated  that 
the  company  will  shortly  erect  a  large  power  plant,  but 
the  site  has  not  yet  been  selected. 

Lehigh  Valley  Transit  Company's  Lighting  Properties. — 
During  the  year  191  i  the  Lehigh  Valley  Transit  Company, 
which  owns  and  controls  160  miles  of  electric  railways  and 
the  stocks  of  several  electric  light  and  power  companies, 
increased  its  power  equipment  more  than  50  per  cent.  With 
these  additions  it  is  now  in  a  position  to  develop  the  light- 
ing and  power  business  on  a  more  extensive  scale.  During 
the  year  new  companies  were  organized  for  Whitehall, 
North  Whitehall,  South  Whitehall.  Washington,  Hanover 
and  Salisbury  Townships,  in  Pennsylvania,  and  electricity 
will  be  supplied  to  these  and  to  other  companies  already 
operating.  An  i8,ooo-kw  turbine  station  was  erected  in 
Allentown,   Pa.,  during  the  year. 

Westinghouse  President  on  Business  Outlook. — V..  M. 
Herr,  president  of  the  Westinghouse  Electric  &  Manufac- 
turing Company,  in  discussing  business  conditions,  said  last 
week:  "Our  company  will  not  show  as  good  earnings  for 
the  year  ending  with  March  as  for  the  previous  year,  but 
under  the  conditions  governing  the  past  year  the  poorer 
showing  was  expected.  Low  prices  have  been  prevalent 
throughout  the  j-ear.  and  while  the  volume  of  business,  or 


orders,  has  been  good,  yet  the  price  obtained  for  our  prod- 
ucts has  been  so  low  that  it  has  affected  profits.  Our  busi- 
ness in  small  work  has  been  gO(id,  exceptionally  so  in  re- 
gard to  our  electrical  meter  business." 

February  Incorporations. — Incorporation  papers  filed  in 
the  Eastern  States  in  February  for  companies  with  a  cap- 
ital of  $1,000,000  and  over  authorized  issues  of  $101,300,000, 
a  decrease  of  $109,220,000  from  January,  and  of  $71,100,000 
as  compared  with  February,  191 1.  Charters  taken  out  dur- 
ing the  month  by  other  companies  with  an  individual  cap- 
ital of  $100,000  or  more,  but  less  than  $1,000,000,  brought  the 
total  for  the  month  up  to  $173,340,000,  against  $330,879,000  in 
January  and  $237,328,000  in  February  a  year  ago.  Among 
the  largest  incorporations  in  the  Eastern  States  was  the 
Electric  Bond  Deposit  Company  for  $15,000,000,  referred  to 
in  these  columns   Feb.  24. 

National  Chamber  of  Commerce. — Secretary  Nagel,  of 
the  Department  of  Commerce  and  Labor,  is  issuing  invita- 
tions to  representatives  of  commercial  and  industrial  asso- 
ciations and  organizations  to  take  part  in  a  conference  to 
be  held  in  Washington  on  April  15  to  consider  the  estab- 
lishment of  a  national  organization  broadly  representative 
of  the  commercial  interests  of  the  whole  country,  as  recom- 
mended by  President  Taft  in  a  recent  message  to  Congress. 

Report  on  German  Steam  Meter. — A  report  on  a  steam 
meter  manufactured  by  a  German  concern  has  been  for- 
warded to  the  Bureau  of  Manufactures,  Washington,  D.  C, 
by  one  of  its  commercial  agents  who  is  investigating  for- 
eign markets  for  machinery.  The  report,  which  was  accom- 
panied by  two  blueprints,  will  be  loaned  to  interested  per- 
sons or  firms. 

Republic  Railway  &  Light  Company  Notes. — At  the  an- 
nual meeting  of  the  Republic  Railway  &  Light  Company,  60 
Broadway,  New  York  City,  all  officers  and  directors  were 
re-elected.  The  company  will  spend  about  $200,000  this 
year  upon  improvements  to  its  Youngstown  (Ohio)  prop- 
erty. 

Canadian  Transmission  Line  Finished. — The  Sherbrooke 
Railway  &  Pcnver  Company,  of  Sherbrooke,  Que.,  has  com- 
pleted its  32-mile  transmission  line  to  Rock  Island,  and  is 
now  supplying  energy  to  a  number  of  towns  and  various  in- 
dustries along  the  route. 

Aluminum  Notes  and  Prices. — Aluminum  is  in  moderate 
demand  and  prices  are  steady.  Quotations  March  6  were 
I9@20  cents  for  large  ingots  for  remelting,  31  cents  for 
rods  and  wire  and  33  cents  for  sheets. 

Electric  Vehicle  Order. — The  Waverly  Company,  of  In- 
dianapolis, Ind.,  has  received  an  order  from  the  Fleischman 
company  for  twenty  noiseless,  shaft-driven  vehicles,  which 
will  be  used  in  delivering  yeast. 

Isthmian  Canal  Notice. — The  opening  of  bids  under 
Isthmian  Canal  Circular  No.  681,  for  motors,  pumps,  etc., 
previously  mentioned  in  these  columns,  has  been  postponed 
to  March  22,  at  10.30  a.  m. 


Financial. 

Allis-Chalmers  Reorganization  Agreed  Upon. — As  we  go 
to  press  it  is  learned  through  a  meml^er  of  the  reorganiza- 
tion committee  of  the  Allis-Chalmers  Company  that  a  plan 
for  reorganization  has  been  agreed  upon.  Details  of  the 
plan  are  not  available  at  this  writing,  but  it  is  known  that 
it  will  include  an  assessment  on  the  common  stock. 

First  Annual  Report  of  American  Cities  Company. — 
George  H.  Davis,  115  Broadway,  New  York,  president  of 
the  American  Cities  Company  and  chairman  of  its  execu- 
tive committee,  has  sent  the  first  annual  report  of  the  com- 
pany to  the  stockholders.  This  covers  operations  of  the 
company  for  six  months  ended  Dec.  31,  1911.  President 
Davis  states  that  the  company  now  owns  in  the  aggregate 
85.48  per  cent  of  preferred  and  94.24  per  cent  of  common 
.stock  of  the  New  Orleans  Railway  &  Light  Company,  the 
Birmingham  Railway,  Light  &  Power  Company,  the  Mem- 
phis Street  Railway  Company,  the  Little  Rock  Railway  & 
Electric  Company,  the  Knoxville  Railway  &  Light  Com- 
pany and  the  Houston  Lighting  &  Power  Company  1905. 
Two  statements  of  earnings  are  given  in  the  report.     One 
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ol  ilifM-  IS  the  iiicuiiu-  slalciiiciit  Ml  till-  Aimricuii  Cities 
C()m|>aiiy  showitiK  rcvciuu-  lU-riviil  imm  tin-  ilividc-nds  <!»• 
il.iii'tl  and  paid  iip"ii  llu-  sttn-ks  m  tlic  various  local  <i)m 
l>;mios  named  almve  and  liu-  nilicr  is  tlic  cond)ini'd  income 
statement  of  tiie^e  constituent  companies.  'I'lie  latter,  ciiv- 
erin^;  twelve  niontlis'  o|)eratiiins  to  Dec.  31,  igii,  sliows 
uross  earnings  for  tiie  constituent  companies  from  all 
sources  of  $ij,303,()y3,  as  compared  with  $i-:,64-',j6<j  in  njio, 
a  gain  of  $()6i.4i3,  or  5. J  per  cent.  Operating  expenses  and 
ta.xes  were  $7,<)74.J^Ol),  as  compared  with  $7.()_m,i  17,  an  in 
crease  of  $353.(h)1.  or  4.7  per  cent,  and  net  earnings,  there 
lore,  were  $5,328,874  as  compared  with  $5,o_M,i52,  a  gain  oi 
$307, 7JJ,  or  6.1  per  cent  Interest,  bond  discount,  sinkinj.; 
funds  and  miscellaneous  charges  amounted  to  $3,007,830  as 
compared  with  $^,044,448,  an  increase  of  $63,407,  or  J.i  per 
cent,  leaving  a  balance  available  to  dividends  on  stocks  of 
$j,3_M,oi8  as  against  $2,076,704  in  igio,  an  increase  of  $244.- 
315,  or  1 1.7  per  cent.  C,"omnienting  upon  this  showing. 
President  Davis  states  that  the  reserve  equipment  and 
facilities  acquired  by  the  properties  in  previous  years  in 
anticipation  of  future  requirements  enabled  them  to  take 
care  of  the  increase  in  business  without  as  great  expendi 
ture  for  additions  as  would  otherwise  have  been  reciuircd. 
He  calls  attention  to  improvement  in  the  efficiency  nf  tlu- 
operating  organizations  of  the  constituent  companies  dur 
ing  the  past  year.  He  states  further  that  maintenance  and 
amortization  reserves  in  excess  of  previous  years  of  ap- 
proximately 2  per  cent  of  gross  earnings  have  been  charged 
to  operating  expenses  since  July  i,  191 1.  and  that,  with 
these  included  in  operating  expenses  for  191 1  and  excluded 
for  1910,  the  operating  ratios  of  the  constituent  companies 
in  191 1  averaged  52.5  as  compared  with  53.3  in  1910.  As- 
suming the  same  relative  maintenance  and  amortization 
charges  in  191 1  as  in  1910,  the  operating  ratio  for  191 J  in 
total  would  be  approximately  51.5  as  compared  with  ^;^.t, 
in  1910.  Except  for  a  comparatively  small  amount  of 
money  received  as  interest  upon  loans  and  cash  balances, 
the  income  of  the  American  Cities  Company  is  derived 
wholly  from  the  dividends  upon  the  constituent  companies, 
as  noted  above.  The  income  statement  from  organization, 
in  July,  as  stated  in  these  columns  May  25  and  July  29,  to 
Dec.  31,  191 1,  shows  dividends  on  securities  owned  of  $899,- 
109,  interest  on  bank  balances  of  $16,736  and  interest  on 
bills  receivable  of  $6,099,  making  total  receipts  of  $921,944. 
Operating  expenses  were  $14,285,  leaving  net  earnings  of 
$907,659.  From  this  was  deducted  interest  on  $10,000,000 
eight-j'ear.  5-6  per  cent  collateral  trust  gold  bonds,  amount- 
ing to  $250,000,  leaving  net  income  of  $657,659,  from  which 
a  3  per  cent  dividend  on  $20,514,200  preferred  stock, 
amounting  to  $615,426,  was  deducted.  After  this  deduction 
there  was  left  a  surplus  of  $42,233.  The  condensed  balance 
sheet  of  the  American  Cities  Company,  as  of  Dec.  31.  1911. 
showed  assets  of  $47,991,146. 

Consolidated  Gas,  Electric  Light  &  Power  Company  to 
Redeem  Notes. — The  Consolidated  Gas,  Electric  Light  & 
Power  Company,  of  Baltimore,  on  April  i,  1912,  will  redeem 
$500,000  of  the  total  issue  of  $4,000,000  collateral  trust  5  per 
cent  secured  gold  notes  due  July  i,  1913.  These  notes  have 
been  drawn  by  lot  by  the  Continental  Trust  Company  and 
will  be  enumerated  in  the  company's  announcement.  They 
will  be  redeemed  at  par  and  accrued  interest,  loi^,  upon 
presentation  to  the  Continental  Trust  Company  on  and 
after  April  i.  1912.  The  interest  on  the  notes  called  will 
cease  on  and  after  that  date  whether  the  notes  are  presented 
for  redemption  or  not.  This  entire  issue  of  the  notes  is 
secured  by  1722  bonds  of  the  Consolidated  company  and 
452  bonds  of  the  Baltimore  Electric  Company.  The  re- 
demption of  these  notes  will  release  $625,000  of  the  4j^  per 
cent  bonds  of  the  Consolidated  company  of  the  issue 
maturing  1954  and  give  to  the  company  equity  of  over 
$100,000  in  the  proceeds  from  the  collateral  so  released. 
The  company  issued  last  week  a  notice  to  its  shareholders 
giving  them  the  privilege  of  subscribing  to  $700,000  addi- 
tional common  stock  at  par.  The  proceeds  from  the  sale 
of  this  stock  will  be  used  to  acquire  additional  property  and 
to  make  necessary  extensions  from  time  to  time. 

Toledo  Railway  &  Light  Company  in  191 1. — Gross  re- 
turns of  the  Toledo  Railway  &  Light  Company  in  the  year 
ended  Dec.  31,  1911,  were  $3,399,372.  as  compared  with 
$2,985,232  in  1910.  Expenses  and  taxes  were  $2,384,838,  as 
compared    with    $1,868,450,    and    the    surplus    was    $194,110 


as  K.mpared  with  $190,401  m  the  previous  year.  The  gen- 
eral balance  sheet  of  the  com|)any  as  of  Dec.  31,  191 1,  shows 
lotal  assets  of  S33/>94.f'33.  as  compared  with  $33,243,886  in 
1010.  ,\  meeting  of  the  bondholders'  and  stcn  kholders'  ijru- 
tective  committees  of  the  Toledo  Railway  ik  Light  Coin- 
|)any  will  be  held  on  March  20.  In  the  meantime  both  com- 
mittees will  endeavor  t(j  draw  up  a  reorganization  plan 
that  will  be  acceptal)le  to  all  |)arties  concerned,  so  that  a 
delinite  agreement  m.iy  be  reached  at  the  meeting  on 
March  20. 

Dominion  Power  &  Transmission  Company's  Year. — 
The  aiiiiii.il  report  of  the  Douiinion  Power  ^i  Transmission 
Company,  Ltd.,  of  Hamilton,  Ont.,  for  the  year  ended  Dec. 
31,  1911,  shows  gross  earnings  of  $2,252,883  as  compared 
with  $1,922,398  in  the  preceding  year.  Net  earnings  were 
$1,020,643  as  compared  with  .$861,323,  and  the  balance  for 
dividends  was  $684,885  as  compared  with  $533,757.  Divi- 
dends were  $358,263  as  compared  with  $124,521,  leaving  a 
sur])lus  for  the  year  of  $326,621,  as  against  $409,236  in  the 
previous  year. 

Ozark  Power  &  Water  Offering  Oversubscribed. — Henry 
L  Dolierty  &  Co.,  60  Wall  Street,  New  York  City,  who 
are  I'mancing  the  Ozark  Power  &  Water  Company,  which 
will  build  hydroelectric  plants  on  the  White  River  near 
I'Orsytli.  Mo.,  as  recently  noted  in  these  columns,  say  that 
their  ofifering  of  the  securities  of  this  company,  in  con- 
junction with  those  of  the  Electric  Bond  Deposit  Company, 
was  oversubscribed  about  two  and  one-half  times.  The 
Electric  Bond  Deposit  Company,  as  recently  explained,  has 
been  organized  under  Delaware  laws  to  deal  in  public 
utility  securities,  and  owns  the  Ozark  bonds,  $375,000  of 
its  preferred  stock  and  one-half  the  Ozark  common  stock. 

Public  Service  Corporation  of  New  Jersey  to  Extend  Its 
Holdings. — As  soon  as  sanction  is  given  by  the  New  Jersey 
Hoard  of  Public  Utilities,  the  Public  Service  Corporation 
of  New  Jersey  will  acquire  the  Cinnaminson  Electric  Light. 
Power  &  Heating  Company,  of  Riverside,  N.  J.;  the  Bor- 
dentown  Electric  Light  &  Motor  Company,  of  Bordentown, 
N.  J.;  the  Elizabeth-Trenton  Railway  Company,  and  the 
Riverside  Traction  Company.  The  Public  Service  Corpora- 
tion is  prepared  to  take  over  these  four  companies  under 
leases  for  999  years  from  April   i. 

General  Electric  Earnings. — It  is  rather  generally  be- 
lieved tiiat  the  General  Electric  Company  added  between 
$5,000,000  and  $6,000,000  to  its  surplus  in  the  last  fiscal  year, 
making  the  latter  now  in  the  neighborhood  of  $29,000,000. 
and  that  after  depreciation  there  was  a  balance  equal  to 
approximately  15  per  cent  on  the  capitalization.  From  the 
favorable  showing  made  by  the  company  in  the  past  few 
years,  expectations  of  an  increase  in  the  dividend  rate  are 
general,  but  nothing  definite  can  be  stated  until  after  the 
next  meeting  of  directors. 

Keystone  Telephone  Suit  Dismissed. — Judge  McPherson 
in  the  United  States  District  Court  this  week  dismissed  a 
motion  for  a  preliminary  injunction  to  restrain  the  Key- 
stone Telephone  Company,  of  Philadelphia,  from  increasing 
its  indebtedness  by  an  issue  of  $1,125,000  collateral  trust 
notes  for  the  purpose  of  acquiring  the  Continental  Tele- 
phone &  Telegraph  Company  of  New  Jersey.  The  suit 
was  brought  by  a  stockholder  of  the  Keystone  company. 

Pacific  Telephone  Merger. — The  Pacific  Telephone  & 
Telegraph  Company,  of  San  P^rancisco,  which  operates  in 
California,  Oregon  and  Washington,  has  absorbed  the  In- 
dependent Telephone  Company,  of  Seattle,  Wash.  The 
value  of  the  latter  company,  which  operates  about  16,000 
telephones  in  Seattle,  is  placed  at  $1,540,000. 

Georgia  Light,  Power  &  Railways  Company  Bonds 
Listed. — The  Chicago  Stock  PZxchange  has  listed  $2,500,000 
first  lien  thirty-y^ear  5  per  cent  gold  bonds  of  the  Georgia. 
Light.  Power  &  Railways  Company. 
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Personal. 


Mr.  William  F.  Richards,  superintendent  of  lighting  and 
power  for  the  Toledo  Railway  &  Light  Company,  has  been 
confined  to  his  room  by  illness. 

Mr.  W,  A.  Foote,  president  and  general  manager  of  the 
Conmionwealth  Power  Company  of  Michigan,  reached  New 
York  March   i,  returning  from  a  trip  to  Europe. 

Mr.  M.  M.  Hess  has  resigned  his  position  as  superin- 
tendent of  the  Quincy  (111.)  Gas,  Electric  &  Heating  Com- 
pany. His  successor  will  be  Mr.  C.  Edmonston.  of  De- 
catur, 111. 

Mr.  W.  C.  L.  Eglin,  of  the  Philadelphia  Electric  Com- 
pany, made  an  address  before  the  Jovian  Electrical  League 
of  Philadelphia  on  Feb.  29,  his  subject  being  "The  Ligiiting 
of  a   Great   City." 

Mr.  J.  F.  Collins,  assistant  general  manager  of  the  To- 
ledo Railway  &  Light  Company,  has  resigned  to  become 
vice-president  and  general  manager  of  the  Michigan  United 
Railways  Company  of  Jackson. 

Mr.  F.  R.  Fortune,  Pittsburgh  district  sales  manager  of 
ihe  Cooper  Hewitt  Electric  Company,  addressed  the  sales 
department  of  the  Allegheny  County  Light  Company  Feb.  29 
on  the  Cooper  Hewitt  and  quartz  lamps. 

Mr.  Henry  Philip  James,  lately  manager  of  specialty  sales 
for  the  Cutler-Hammer  Manufacturing  Company,  has  be- 
come associated  with  the  Crown  Commercial  Car  Company, 
of  North  Milwaukee,  Wis.,  as  sales  inanager. 

Mr.  Frederick  N.  Bushnell,  who  has  been  engineering 
manager  of  the  Stone  &  Webster  Engineering  Corporation, 
Boston,  Mass.,  since  August,  1909,  has  been  elected  vice- 
president  of  that  corporation,  effective  April  i,  1912. 

Mr.  James  R.  Cravath  has  been  appointed  consulting 
electrical  and  illuminating  engineer  for  the  city  of  Cham- 
paign, 111.,  to  prepare  plans  and  specifications  for  the  city's 
lighting   system,   for   which   $35,000   has   been   appropriated. 

Mr.  E.  R.  Knowles  has  been  appointed  consulting  en- 
gineer for  light,  heat  and  power  on  President  Taft's  Com- 
mission on  Economy  and  Efficiency.  Mr.  Knowles  recently 
made  for  the  commission  an  examination  of  the  Chicago 
post  office. 

Mr.  H.  M.  Byllesby  has  been  named  as  a  member  of  the 
Chicago  committee-  of  citizens  appointed  by  Mayor  Harri- 
son to  solicit  aid  to  relieve  the  destitution  in  certain  prov- 
inces in  China,  co-operating  with  the  Central  China  Famine 
Relief  Committee. 

Mr.  Alex.  Dow,  vice-president  and  general  manager  of 
the  Detroit  Edison  Company,  is  spending  a  vacation  of 
several  months  in  New  Mexico  and  Arizona.  Mr.  Dow  is 
accompanied  by  Mrs.  Dow  and  their  two  daughters,  and  ex- 
pects to  return  to  Detroit  May  1. 

Mr.  H.  W.  Courville,  formerly  with  the  Denver  Gas  & 
Electric  Company  and  more  recently  with  the  Butte  Elec- 
tric &  Power  Company  at  Butte  and  Billings,  Mont.,  has 
been  appointed  local  manager  for  the  Commonwealth 
Power  Company  at  Jackson,  Mich. 

Major  George  O.  Squier,  U.  S.  A.,  has  been  appointed  mil- 
itary attache  to  the  United  States  Embassy  at  London. 
Major  Squier  will  leave  for  London  in  June,  but,  in  the 
meantime,  will  make  a  trip  to  the  Isthmus  of  Panama  to 
select  sites  for  five  wireless  stations. 

Prof.  Charles  F.  Scott,  past-president  of  the  American 
Institute  of  Electrical  Engineers,  formerh'  consulting  en- 
gineer of  the  Westinghouse  Electric  Manufacturing  Com- 
pany, and  now  head  of  the  department  of  electrical  engineer- 
ing at  Yale,  received  the  honorary  degree  of  doctor  of  laws 
from  the  University  of  Pittsburgh  on  Feb.  28. 

Mr.  Stanley  R.  Edwards,  of  Chicago,  has  been  appointed 
technical  editor  of  Telephony,  succeeding  Mr.  Franklin  H. 
Reed,  resigned.  Mr.  Edwards,  who  is  a  graduate  of  the 
electrical  engineering  course  at  Cornell  and  an  associate 
of  the  American  Institute  of  Electrical  Engineers,  was  a 
member  of  the  editorial  staflf  of  the  journal  named  at  a 
former  period. 

Mr.  Barton  R.  Shover,  who  was  electrical  engineer  for 
the   Indiana   Steel   Company  when   the  equipment   for  com- 


plete electrical  operation  was  designed  and  mstalled  at 
Gary,  and  who  more  recently  served  as  electrical  engineer 
for  the  Carnegie  Steel  Company,  has  been  appointed  super- 
intendent of  construction  of  the  Briar  Hill  Steel  Company. 
Voung.stown.  r)hi<).     Mr.  Shover  is  a  member  of  the  A.  I.  E.  E. 

Mr.  C.  M.  Gardner  has  been  appointed  representative  of 
the  Vote-Berger  Company,  La  Crosse,  Wis.,  manufacturer 
of  electrical  specialties.  Mr.  Gardner  is  a  graduate  of  the 
Heriot-Watt  College,  Edinburgh,  and  an  associate  member 
of  the  Institution  of  Electrical  Engineers  of  England,  and 
he  has  traveled  entensively  throughout  Europe,  India  and 
South  America,  negotiating  and  carrying  out  many  large 
contracts  for  municipal  and  government  works. 

Mr.  J.  Tachihara,  formerly  with  the  General  Electric 
Company  at  Schenectady,  is  on  a  visit  to  this  country.  Mr 
Tachihara  since  his  return  to  Japan  has  been  on  the  elec- 
trical engineering  staf?  of  the  Mitsu  Bishi  Company,  and  at 
present  is  consulting  engineer  for  the  Inawashiro  Hydro- 
electric Comprny,  which  is  constructing  a  hydroelectric 
plant  that  will  transmit  electrical  energy  at  110,000  volts 
145  miles  to  Tokyo.  Mr.  Tachihara  will  proceed  to  Europe 
at  the  end  of  March  and  return  to  this  country  the  end  of 
May,  sailing  for  Japan  about  a  month  later. 

Mr.  A.  D.  Bailey,  assistant  chief  engineer  of  the  Fisk 
and  Quarry  street  generating  stations  of  the  Common- 
wealth Edison  Company,  Chicago,  recently  gave  an  interest- 
ing lecture  at  Purdue  University  on  the  subject  "One  Mil- 
lion Tons  of  Coal  per  Year,  Where  We  Get  It,  How  We 
Get  It,  and  What  We  Do  with  It."  The  Fisk  and  Quarry 
street  stations  require  more  than  1,000,000  tons  of  coal  an- 
nually, and  the  methods  involved  in  purchasing,  transporting 
and  burning  this  amount  of  fuel  efficiently  are  an  exemplifica- 
tion ()f  an  important  feature  of  modern  central-station 
practice. 

Mr.  Franklin  H.  Reed  has  severed  his  editorial  connec- 
tion with  Telephony  and  joined  the  organization  of  the 
Traffic  Service  Bureau,  of  Chicago  and  Washington.  Prior 
to  his  entry  into  the  publication  field  Mr.  Reed  had  several 
years'  experience  in  public-utility  operating  and  engineer- 
ing work,  and  during  the  past  four  years  he  has  paid  par- 
ticular attention  to  the  subject  of  public-utility  regulation. 
His  time  will  now  be  largely  devoted  to  the  development 
of  the  Traffic  Service  Bureau's  paper.  Public  Service  Regu- 
lation, the  official  journal  of  the  .\ational  Association  of 
Railway  Commissioners. 

Mr.  Clayton  W.  Pike  has  been  made  chief  of  the  electrical 
bureau  of  Philadelphia  to  succeed  Mr.  James  F.  McLaugh 
lin.  Mr.  Pike  was  born  at  Fryeburg,  Maine,  in  1866.  He 
graduated  from  the  electrical  engineering  course  at  the 
Massachusetts  Institute  of  Technology  in  1889.  He  be- 
came electrical  engineer  of  the  Merrimack  Manufacturing 
Company,  the  largest  cotton  works  in  Lowell.  One  year 
later  he  was  appointed  instructor  in  electrical  engineering 
in  the  University  of  Pennsylvania,  which  position  he  re- 
linquished in  two  years  to  enter  the  electrical  department 
of  Queen  &  Company,  manufacturers  of  scientific  instru- 
ments. He  then  became  electrical  engineer  of  the  Falkenau 
Engineering  Company,  remaining  there  for  three  years, 
after  which  he  became  vice-president  and  general  manager 
of  the  Keller-Pike  Company,  electrical  contractor.  He  ha> 
been  a  member  of  the  American  Institute  of  Electrical  En- 
gineers since  1892,  and  has  served  as  chairman  of  the  Phila- 
delphia Section  of  the  A.  I.  E.  E.  He  is  also  a  member  of 
the  Franklin  Institute  and  the  Electrical  Contractors'  Asso- 
ciation of  Philadelphia. 


Obituary. 


Mr.  Henry  J.  Heeney,  for  thirty  years  an  electrical  engi- 
neer in  the  employ  of  the  Holtzer-Cabot  Electric  Company 
of  Brookline,  Mass..  died  at  his  home  in  Boston  on  March 
2,  after  a  week's  illness  from  pneumonia,  following  a  busi- 
ness trip  to  Philadelphia.  Mr.  Heeney  was  a  native  of  Ire- 
land, having  come  to  America  in  early  childhood,  and  was 
•one  of  the  best  known  designers  of  low-tension  apparatus 
m  the  East,  bemg  regarded  as  an  authority  upon  annuncia- 
tors, bell  and  hospital  systems.  He  was  a  man  of  winning 
personality  and  had  a  wide  circle  of  friends  in  the  New 
England   electrical    field. 
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ONKO.N  TA,  ALA. — 1),  S.  Martin  and  associates  Imvc  been  tiraiitrd  a 
franchise  to  construct  niul  upcratc  an  clectric-liglit  system  here. 

\VINKKI,.\t.\N,  AKI/.-  Preparations  arc  beinu  made  for  the  installa 
lion  of  an  electricliKlitinn  plant  here.  KIcctricity  for  opcrntinK  the  sys- 
tem will  he  secured  from  the  power  plant  of  the  Rny  Consol.  Copper  Co., 
at   Ilayden. 

.■\Rc;KN'r.\,  ARK.-  Improvements  are  contemjilated  to  the  municipal 
clectric-liKht  plant,  including  the  installation  of  a  .SOO-hp  engine  direct 
connected  to  a  300kw  three-phase  alternator  and  hoilers.  A  water  system 
may  also  be  installed   for  the  plant. 

HI.rK  MDUNT.MN,  ARK. — A  company  is  being  organized  to  develop 
IJ.s  acres  on  Hlue  Mountain  as  a  summer  resort.  The  project  will  in- 
clude un  electric-light  plant,  erection  of  hotel,  etc.  K.  V.  Cunibcrford, 
Magazine,  is  secretary. 

II.VROY,  .XRK. — The  Camp  Hardy  Corporation,  which  has  purchased 
the  mill,  cotton  gin  and  dam  site  of  the  Hardy  Milling  Co.,  proposes 
to  establish  an  electric-light  plant,  ice  and  cold  storage  plants,  flour  mill, 
etc.   G.   G.   IJuford  is  president. 

.■\I-.\MEn,\,  CAI.. — The  City  Council  has  decided  to  call  an  election 
lo  vote  on  tlie  proposition  to  issue  $200,000  in  bonds,  of  whicli  $1.S0,000 
will  be  used  for  the  electric-light  department.  The  proposed  work  in- 
cludes the  erection  of  new  power  house,  additional  generating  unit, 
material   for  extensions  to  distributing  system,  new  fire-alarm  system,   etc. 

.\KCATA,  CAL.— The  Western  States  Gas  &  El.  Co.,  Eureka,  will  in- 
stall a  new  street-lighting  system  here  in  the  near  future.  H.  I..  Jack- 
man,    Kureka,   is  manager. 

LWRPINTEKIA,  CAL. — A  movement  has  been  inaugurated  to  estab- 
lish an  electric-light  plant  to  supply  electricity  for  lami)s  and  motors 
throughout  the  entire  Carpinteria  Valley. 

COLUS.A,  C.\L. — The  Moulton  Irrigated  Lands  Co.  contemplates  the 
installation  of  a  large  electrically  driven  pump  on  its  property  near  Colusa 
for  the  purpose  of  pumping  water  to  irrigate  additional  acreage. 

DAVIS,  CAL. — The  Pacific  Gas  &  El.  Co.  is  extending  its  system  in  the 
Tremont  country  southeast  of  Davis  to  supply  electricity  in  that  vicinity. 
The  company  has  nearly  completed  improvements  to  its  power  house 
and  will  soon  install  a  complete  new  system  for  the  town.  A  motor 
generator  is  to  be  installed  to  supply  power  to  operate  the  block  signal 
system  of  the  Southern  Pacific  Co. 

DOMINGUEZ,  CAL.— The  Pacific  El.  Ry.  Co.  is  planning  to  erect  a 
IXJwer  plant  here,  to  cost  about  $75,000.  Dominguez  has  not  a  post 
office.     J.   McMillan,   Los  Angeles,   is  general  manager. 

FALLON,  C.\L. — The  City  Council  has  passed  an  ordinance  calling  for 
the  construction  of  a  municipal  electric  light,  heat  and  power  plant,  for 
which  bonds  to  the  amount  of  $15,000  will  be  issued. 

FRESNO,  CAL.— The  San  Joaquin  Lt.  &  Pwr.  Co.  is  planning  to  ex- 
tend its  transmission  lines  to  Atwater,  about  7  miles  from  Merced,  the 
present  terminal  of  its  lines,  to  supply  electricity  for  operating  irrigating 
pumps  in  that  district. 

LINDSAY,  CaL. — The  Tulare  County  Pwr.  Co.  has  purchased  a 
franchise  to  operate  an  electric  system  in  this  city,  for  which  it  paid 
$5,060. 

MONTEREY,  CAL.— The  Sierra  Lt.  &  Pwr.  Co.  is  reported  to  have 
purchased  the  property  of  the  Monterey  County  Gas  &  El.  Co.  and  the 
Monterey  &  Pacific  Grove  Ry.  Co.  The  new  owner  proposes  to  make  the 
Monterey  &  Pacific  Railway  the  nucleus  of  an  electric  system  which  will 
extend  throughout  the  Salinas  Valley.  An  extension  from  Monterey  to 
Salinas  will  be  built  during  the  present  year. 

MOSS  BE.'XCH,  C.AL. — Application  has  been  made  to  the  Board  of 
Supervisors  by  J.  J.  Gomes  for  a  franchise  to  distribute  electricity  for 
lamps  and  motors  in  the  Fourth  Township  in  San  Mateo  County.  Sealed 
bids  will  be  received  for  the  above  franchise  until  April   L 

NAPA,  CAL. — The  Great  Western  Pwr.  Co.  has  applied  to  the  Board 
of  Supervisors  for  a  franchise  to  erect  transmission  lines  in  this  county. 
Bids  for  the   franchise  will  be   received  until   April   9. 

OXNARD,  C-\L. — The  Ventura  County  Pwr.  Co.  is  planning  to  over- 
haul  its   high-tension    transmission   lines   throughout   the    county. 

PALO  ALTO,  CAL. — The  City  Council  is  considering  six  propositions 
for  bond  elections,  among  which  are:  $20,000  for  a  fireproof  building  for 
the  municipal  electric  plant,  $12,500  for  a  SOO-kw  turbo-generator,  and 
$3,500  for  the  construction  of  a  pressure  oil-pipe  line  from  the  Southern 
Pacific   Railroad   to   the   power   plant. 

SANT.\  BARBARA,  CAL.— The  Santa  Barbara  Gas  &  El.  Co.  is  ex- 
tending its  lighting  system  on  the  west  side  of  the  city. 

SANTA  CLARA,  CAL.— The  Pacific  Gas  &  EI.  Co.  is  extending  its 
Redwood  City  circuit  to  a  point  2  miles  west  of  Santa  Clara  to  supply 
electricity   to  operate  pumping  plants   in   that  vicinity. 

TRACY,  CAL.- — The  Sierra  &  San  Francisco  Pwr.  Co.  has  taken  over 
the  property  of  the  Mt.  Diablo  Lt.  &  Pwr.  Co.,  which  supplies  electricity 
in   the   towns   of  Tracy,   Bethany,   Bryon   and   Brentwood. 

VACAVILLE,  CAL.— The  Great  Western  Pwr.  Co.  has  applied  to  the 
Board  of  Supervisors  for  a  franchise  to  erect  electric  transmission  lines 
along  certain   roads   in   the   county. 


V  At'.AVII.LL,  CAL, — The  Board  of  Supervisor*  hax  xrantrd  the 
N'acnvillc  Wlr.  &  I,t.  Co.  a  temporary  permit  to  creel  ant!  maintain 
iriinsmiHuion  lines  along  certain  road*  in   Vacavillc  Township. 

I''UKT  COI.r.INS,  {!()L. — The  City  Council  has  entered  into  a  contract 
with  the  (;rcclcy  Hydro-Kl.  Lt.  Co.  lo  supply  the  city  with  electricity  for 
a  period  of  five  years.  The  city  is  to  imtlall  and  maintain  the  diittributing 
syslPMi. 

FOUNT.MN,  C(JL. —  Tlie  projiosition  to  issue  bonds  for  the  installation 
of  an  electric-light  plant  and  water-works  system  will  soon  be  submitted 
to   a   vole. 

GUNNISON,  C(;l..--Thc  Board  of  Trustees  has  awarded  the  contract 
for  Ihe  construction  of  a  hydroelectric  power  plant  lo  ihc  Central 
Const.  Co.,  Colorado  Springs,  at  $67,500. 

ORDWAY,  COL.— The  Ordway  El.  Lt.  &  Pwr.  Co.  has  completed  plans 
for  building  an  addition  to  its  power  house.  Two  new  oil  engines,  of 
30  and  SO  hp  respectively,  will  be  installed.  It  is  also  proi)o»ed  to  estab- 
lish a  day  service.     M.  S.  Slaughter  is  manager. 

I'UKBLO,  COL. — The  merchants  and  property  owners  irj  the  business 
district  have  decided  to  install  an  ornamental  lighting  system.  It  is  pro- 
posed to  erect  ornamental  lamp  standards  carrying  five  lamps  each. 

TORRJNGTON,  CONN.— The  Torrington  El,  Lt.  Co.  has  filed  an 
amendment  to  its  charter  increasing  its  capital  stock  to  $500,000. 

WILLIM.'\NTIC,  CONN. — The  city  officials  are  negotiating  with  the 
Uockville-Willimantic  Gas  &  El.  Co.  relative  to  a  contract  for  street  light- 
ing. The  new  contract  will  provide  for  replacing  the  present  arc  lamps 
with  incandescent  lamps. 

WINSTED,  CONN.— The  borough  of  Winsted  has  awarded  the  Winsted 
Gas  Co.  a  contract  for  street  lighting  for  a  period  of  five  years.  The 
contract  calls  for  a  complete  new  lighting  system  and  provides  for  not 
fewer  than  140  Mazda  tungsten  lamps  of  60  cp  and  not  fewer  than  75 
magnetite  arc  lamps.  The  lighting  company  has  made  arrangements  with 
the  Southern  New  England  Tel.  Co.  to  have  all  lamps  on  Main  Street 
suspended  on  mast-arms  from  the  telephone  poles,  thus  eliminating  electric 
poles  in  that  thoroughfare. 

W.\SniN(n'ON,  D.  C. — Proposals  will  be  received  at  the  office  of  the 
chief  signal  officer,  Washington,  D.  C,  until  March  12,  under  proposal 
No.  575,  for  furnishing  two  switchboards,  local  battery,  unit  type, 
capacity  50  lines.  For  further  information  address  Captain  J.  R.  Burt, 
disbursing   officer. 

W.'\SHINGTON,  D.  C. — An  American  consular  officer  in  Mexico  states 
that  a  street-car  line  is  under  consideration.  It  has  not  yet  been  decided 
whether  mules  or  electricity  will  be  used.  For  further  information  address 
No.  8219,  Bureau  of  Manufactures,  Department  of  Commerce  and  Labor, 
Washington,   D.    C. 

W.ASHINGTON,  D.  C. — .An  American  consular  officer  has  been  re- 
quested to  obtain  estimates  for  the  following  installations:  A  complete 
electric  installation  of  450  hp,  to  be  in  three  units  of  150  hp  each.  For 
further  information  address  Bureau  of  Manufactures,  No.  8213,  De- 
partment   of   Commerce  and    Labor,   Washington,    D.   C. 

WASHINGTON,  D.  C— Sealed  proposals  will  be  received  at  the  office 
of  the  supervising  architect.  Treasury  Department,  Washington,  D.  C, 
until  April  2,  for  furnishing  and  installing  lighting  fixtures  in  the  U.  S. 
buildings  at  Braddock,  Pa.;  Coffeyville,  Kan.;  Connellsville,  Pa.;  Dyer- 
burg,  Tenn.;  Easton,  Pa.;  Fort  Collins,  Col.;  Gadsden,  Ala.;  Greenwood, 
Miss.;  Lead,  S.  D. ;  Pana,  111.;  Sulphur  Springs,  Tex.;  Terrell,  Tex.; 
Warrensburg,  Mo.;  Wichita  Falls,  Tex.;  Charleston,  W.  Va.;  Phoenix, 
Ariz.;  Sioux  Falls,  S.  D. ;  Richford,  Vt.,  and  San  Diego,  Cal.,  in  accord- 
ance with  drawings  and  specifications,  copies  of  which  may  be  obtained 
at  the  above  office.     James  Knox  Taylor  is  supervising  architect. 

ATLANTA,  G.A. — Sealed  bids  will  be  received  until  March  11  by  J.  E. 
McClelland,  chairman  of  the  electric-light  committee,  as  to  the  cost  of 
making  an  examination  and  preparing  plans  and  specifications  for  a 
municipal   electric-light   plant,   considering  both   steam   and   water-power. 

C.ARTERSVILLE,  G.A. — The  City  Commissioners  are  planning  to  submit 
at  an  early  date  a  bond  issue  to  a  vote  for  the  purpose  of  securing  funds 
for  extensions  to  the  municipal  electric-light  plant,  water-works  system,  etc. 
A  day  service  will  be  establishea. 

COLUMBUS,  GA. — The  Columbus  Pwr.  Co.  is  planning  to  erect  a 
transmission  line  from  Columbus  to  Newman,  via  West  Point  and  La- 
Grange.     The   wires   will   be  carried   on   steel   towers. 

MACON,  GA. — The  Georgia  Pwr.  Co.  vhas  applied  to  the  City  Council 
for  a  franchise  to  erect  transmission  lines  for  the  distribution  of  elec- 
tricity for  lamps  and  motors  here. 

MANCHESTER,  GA. — Preparations  are  being  made  for  the  construc- 
tion of  a  municipal  electric  light  and  power  plant,  for  which  bonds  to  the 
amount  of  $15,000  have  been  sold. 

SWAINSBORO,  GA. — The  citizens  have  voted  in  favor  of  the  proposi- 
tion to  issue  bonds  to  purchase  an  electric-light  plant. 

BOISE,  IDAHO.— The  Beaver  River  Pwr.  Co.  has  been  granted  a 
franchise  to  furnish  electricity  for  lamps  and  motors  in  Boise. 

MULLAN,  IDAHO.— The  Mullan  El.  Lt.  &  Pwr.  Co.  has  been  reor- 
ganized and  the  capital  stock  increased  from  $10,000  to  $100,000.  E.  L. 
Hale,   L.   C.   Wilson  and  W.   R.   Wilson  are  interested  in  the  company. 

TWIN  FALLS,  IDAHO.— The  Thousand  Springs  Pwr.  Co.  has  issued 
bonds  to  the  amount  of  $1,500,000  to  finance  its  new  power  project,  which 
is   located  at   Thousand   Springs,    12   miles   from   Bliss. 
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ALTON',  ILL. — Bids  will  be  received  until  April  6,  1912,  for  lighting 
the  streets  of  the  city.  The  plans  call  for  a  minimuin  uf  260  arc  lamps. 
Specifications  and  conditions  are  on  file  in  the  office  of  15.  R.  Kennedy, 
city    clerk. 

ASSUWl'TION,  ILL. — The  .Assuniplioii  Coal  Miniig  Co.  has  purchased 
a  controlling  interest  in  the  Consolidated  El.  &  Mfg.  Co.  It  is  under- 
stood  that   improvements   will  be   made   to   the   plant. 

BUSHNELL,  ILL. — Plans  are  being  made  for  the  installation  of  a 
large  electric  plant,  to  cost  about  $100,000,  to  furnish  electricity  for 
lamps  and  motors  in  Bushnell,  Prairie  City,  Bardolph,  Good  Hope,  Sciota, 
Adair,  etc.     The  company  proposes  to   install   a  steam-heating  system. 

CENTRALIA,  ILL.— The  Centralia  &  Central  City  Trac.  Co.  has 
applied  to  the  City  Council  for  a  20year  franchise  to  build  an  electric 
railway  on  certain  streets  in  the  city. 

CHICAGO,  ILL. — The  Columbia  Shade  Cloth  Co.  contemplates  the 
construction   of  a  power   house   in  connection   with   its  plant. 

CHICAGO,  ILL. — Plans  are  being  considered  for  consolidating  the 
power  plants  along  Rock  River,  owned  by   Insull   interests. 

CHICAGO,  ILL. — The  owners  of  the  Hammond,  Whiting  &  East  Chi- 
cago Ry.  Co.  have  purchased  the  property  and  holdings  of  the  Chicago 
&  Southern  Trac.  Co.,  which  operates  56  miles  of  interurban  railway  from 
Seventy-ninth  Street,  Chicago,  to  Kankakee.  The  company  proposes  to 
operate  a  traction  system  that  will  embrace  the  entire  steel  belt  from 
Joliet  to  Gary.  To  complete  the  project  extensions  are  proposed  that 
will  connect  Hammond  and   Indiana  Harbor. 

COLLINSVILLE,  ILL.— The  Collinsville  KI.  Co.  has  increased  its 
capital  stock  from  $100,000  to  $200,000  and  is  planning  to  extend  its 
service  to  Caseyville  and  other  points  in  this  vicinity  and  to  the  water- 
works  plant  near  here. 

HAVANA,  ILL. — The  Public  Service  Co.  of  Northern  Illinois  is  pre- 
paring  to   rebuild  its  electric-light   plant  here. 

HILLSBORO,  ILL. — Application  has  been  made  to  the  City  Council 
for  a  franchise  to  build  an  electric  railway  from  this  city  to  Taylor 
Springs,  a  suburb,  by  J.  J.  Frey,  president  and  general  manager  of  the 
Hillsboro  El.  Lt.  &  Pwr.  Co.,  and  Frank  H.  Brown,  Hillsboro. 

MASON  CITY,  ILL.— The  City  Council  has  decided  to  install  a  new 
boiler   in   the   municipal   electric-light   plant. 

ROANOKE,  ILL. — The  Roanoke  Tel.  Co.  has  increased  its  capital 
stock  from  $2,000  to  $5,000. 

.STRE.XTOR,  ILL. — A  resolution  has  been  presented  to  the  City  Council 
recommending  that  the  proposition  to  establish  a  municipal  electric-light 
plant  be  submitted  to  the  voters.  Estimates  have  been  submitted  showing 
that  a  plant  could  be  installed  for  $51,500,  and  that  the  annual  operating 
expenses  would  be  about  $9,000  per  year. 

ALEXANDRIA,  IND.— The  City  Council  has  granted  the  American 
Gas  &  E^.  Co.  a  50-year  franchise  to  conduct  an  electric  light  and  power 
business  in  Alexandria.  The  American  Co.  is  successor  to  the  Central 
Indiana  Ltg.  Co.  and  agrees  to  erect  a  high-tension  transmission  line 
from  the  Muncie  power  house  to  this  city  to  supply  energy  for  local 
industries. 

BRAZIL,  IND. — Arrangements  liavc  been  completed  l)etvvccn  the 
Brazil  El.  Co.  and  the  City  Council  by  which  the  Council  will  grant  the 
company  a  new  20-year  franchise.  Under  the  terms  of  the  franchise  the 
company  is  to  remove  its  poles  in  a  certain  district.  It  is  expected  that 
the  company  will  apply  for  a  franchise  permitting  it  to  establish  a  heating 
plant  in  connection  with  its  electric  plant. 

GARRETT,  IND.— The  City  Council  has  awarded  a  contract  for  fur- 
nishing and  installing  a  new  engine  and  generator  in  the  municipal  elec- 
tric  plant  to  the  Fort  Wayne  El.   Works. 

HARTFORD  CITY,  IND.— Plans  are  being  prepared  for  the  installa- 
tion of  cluster  lamps  on  the  public  square  and  in  the  business  district. 
The  business  men  and  merchants  will  bear  the  cost  of  the  lamp  standards 
and   the  city  is  to  pay  for  maintenance. 

LYNN,  IND.— The  Town  Board  has  signed  a  contract  with  the  Citi- 
zens* Wtr.  &  Lt.  Co.,  Winchester,  to  supply  electricity  for  lamps  and 
motorsl  here.  i\ 

MICHIG.XN  CITY,  IND. — The  installation  of  an  ornamental  street- 
lighting  system  on  Franklin  Street  is  under  consideration. 

SOUTH  BEND,  IND. — The  City  Council  has  decided  to  go  ahead  with 
the  improvements  to  the  water-works  system,  which  will  involve  an 
expenditure  of  about  $200,000  and  include  the  erection  of  a  new  power 
house,  building  storage  reservoir,  smokestack,  the  installation  of  two 
5,000,000gal.  pumps  and  three  300-hp  boilers  and  a  general  overhauling 
of  the  two  central  stations.  Burns  &  McDonnell,  Kansas  City,  Mo., 
are  consulting  engineers. 

CRESCO,  lA. — The  City  Council  has  awarded  a  contract  to  C.  F. 
Freehauf,  owner  of  the  local  electric-light  plant,  for  the  installation  of 
an  ornamental  street-lighting  system.  Electroliers  carrying  five  lamps 
each   will   be  erected. 

DUBUQUE,  I.\. — Eight  ornamental  electric  lamps  will  be  erected  in 
Jackson    Park   and   ten   in    Washington   Park. 

EMMETTSBURG,  lA.— Application  has  been  made  to  the  Council  by 
E.  B.  Parsons  for  a  francliise  to  operate  an  electric-light  plant  here.  If 
granted  a  franchise  Mr.  Parsons  will  probably  make  arrangements  to 
take  over  the  local  plant,  owned  by  John  McNamera. 


ESTHERV  JLl.K,  lA. — Plans  are  being  considered  for  the  installation 
of  an  electric-light  plant  to  cost  about  $65,000.  Contracts  for  construction 
of  plant  will  probably  be  awarded  within  60  days. 

GEORGE,  lA.— The  Council  has  granted  a  franchise  to  H.  C.  Hatch 
to   establish   an   electric-light   and   power  system   here. 

KELLERTON,  I.\. — The  proposition  to  issue  a  franchise  to  establish 
an  electric-light  plant  here  will  be  submitted  to  a  vote  on  March  25. 
A  committee  has  been  appointed  to  investigate  the   matter. 

REMSEN,  lA.— .\t  an  election  held  recently  the  citizens  voted  to 
grant  a  franchise  to  M.  R.  Faber  and  associates,  of  Remsen,  to  con- 
struct  and   operate   an    electric-light   plant   here. 

COU.NCIL  (iROVE,  KAN.— D.  W.  Harlan  has  purchased  the  local 
electric-light  plant  and  ice  plant,  which  were  sold  at  a  foreclosure  sale. 
If  granted  a  satisfactory  franchise,  Mr.  Harlan  will  expend  about  $10,000 
for   improvements. 

FORT  SCOTT,  KAN.— The  Citizens'  Mutual  El.  Co.  has  been  granted 
a  franchise  to  supply  electricity  for  lamps  and  motors  here  for  a  period 
of  30  years.  The  company  will  soon  apply  to  the  Public  Utilities  for  a 
charter.     Local  parties  are  interested  in  the  project. 

P.'\WNEE  ROCK,  KAN. — A  movement  has  been  started  to  establish 
an  electric-light  plant  here.  It  is  proposed  to  organize  a  company  to 
build  and   operate  the   plant. 

COVINGTON,  KY.— The  City  Council  has  adopted  a  resolution  author- 
izing the  Mayor  to  appoint  a  committee  to  investigate  the  feasibility  and 
cost  of  establishing  a  municipal  electric-light  plant. 

H.ARDIN,  KY. — Steps  have  been  taken  to  organize  a  company  to  con- 
struct and  operate  an  electric  light  and  power  plant  in  lliis  city.  Jesse 
Kirkland  is  interested. 

LOUISVILLE,  KY.— The  Kentucky  Pub.  Utilities  Co.,  which  recently 
took  over  the  properties  of  the  Capital  Gas  &  El.  Co.,  Frankfort;  the 
Bowling  Green  Gas  &  El.  Co.,  Bowling  Green;  the  Owensboro  Gas  &  El. 
Co.,  Owensboro,  and  the  Ilopkinsville  Gas  &  El.  Co.,  Hopkinsville,  will 
absorb  other  interests  later  on.  Bonds  to  the  amount  of  $2,000,000  have 
been  authorized,  of  which  the  proceeds  of  80  per  cent  are  to  be  used 
for  improvements  to  its  properties.  Henry  C.  Wood,  Chicago,  111.,  will 
be  president  of  the  company  and  T.  Lindsey  Fitch,  Louisville,  vice- 
president. 

PARIS,  KY. — The  City  Council  is  considering  the  ciuestion  of  estab- 
lishing a  municipal  electric-light  plant  here. 

PINEVILLE,  KY.— The  Cumberland  Ltg.  &  Ice  Co.,  Pineville,  is 
planning  to  increase  the  output  of  its  plant  and  is  awarding  contracts 
for  the  installation  of  considerable  new  machinery. 

SOMERSET,  KY.— The  United  Wtr.,  Lt.  &  Trac.  Co.  will  begin  work 
at  once  on  its  proposed  extension  to  the  repair  shops  of  the  Oueen  &  Cres- 
cent R.   R.,  out  of  Somerset. 

STURGIS,  KY. — Preparations  are  being  made  by  .A.  Waller  &  Co.. 
grain  merchants,  for  the  erection  of  a  grain  elevator  in  Sturgis,  which 
will   be   equipped   for   electrical   operation. 

EASTPORT,  MAINE. — Mr.  McDonald,  representing  the  Maine  Hy- 
draulic Co.,  has  been  making  investigations  in  this  vicinity  with  a  view 
of  establishing  a  power  plant  in  Eastport  for  developing  power  from  the 
ocean.  It  is  proposed  to  utilize  the  tides  of  the  Passamaquoddy  Bay  to 
operate   the   proposed   plant. 

BALTIMORE,  MD. — The  directors  of  the  Consol.  Gas,  El.  Lt.  &  Pwr. 
Co.  have  authorized  an  issue  of  $700,000  in  additional  capital  stock,  the 
proceeds  to  be  used   for  extensions  and  improvements  to  its  property. 

CENTERVILLE,  MD. — The  Legislature  has  passed  the  bill  authorizing 
the  construction  of  an  electric-light  plant  in  Centerville. 

CHICOPEE,  M.ASS. — The  electric  light  commissioners  have  decided  to 
install  four  instead  of  three  turbines  to  replace  the  engines  now  in  use 
at  the  municipal  plant.  Three  new  boilers  will  also  be  added.  It  has  been 
decided  to  discard  all  the  old  machinery.  Orders  for  the  new  equipment 
will  soon  be  placed.  -An  appropriation  of  $96,000  has  been  made  for  im- 
provements  to   the   plant. 

GRANBY,  MASS.— The  South  Hadley  El.  Lt.  Co.  has  petitioned  the 
Selectmen  for  a  franchise  for  the  purpose  of  extending  its  transmission 
line  to  Granby  Center. 

HUBBARDSTON,  M.ASS.- The  Gardner  EI.  It.  Co.  contemplates  the 
erection  of  a  transformer  station  here.  E.  J.  Richards,  Fitchburg,  is 
manager. 

WINTHROP,  .MASS. — The  Board  of  Trade  is  considering  utilizing  the 
water-power   in    Shirley    Gut   to   operate   an   electric-light   plant. 

FRANKENMUTH,  MICH.— The  Frankenmuth  Lt.  &  Pwr.  Co.  will 
apply  for  a  franchise  to  install  an  electric  light  and  power  plant  here. 
The   franchise   will  be  submitted   to  the  voters   at  the  spring  election. 

K.\L.\MAZOO,  MICH. — The  special  committee  has  recommended  that 
a  bid  of  the  Commonwealth  Pwr.  Co.  to  furnish  street  lamps  for  lighting 
the  city  at  $24  each  per  year  be  rejected  and  that  the  city  continue  to 
operate  the  municipal  electric  plant  and  to  alter  its  charter  so  that  it 
may  also  do  a  commercial  lighting  business.  The  committee  also  recom- 
mends that  $140,000  be  expended  in  enlarging  the  municipal  plant  and  the 
'installation  of  an  ornamental  street-lighting  system  in  the  downtown 
section  of  the  city,  at  a  cost  of  $25,000. 

THREE  RIVERS,  MICH.— The  City  Council  has  instructed  the  Mayor 
to  engage  Cox,  Norton  &  Co.,  engineers,  Coldwater,  to  make  a  preliminary 
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xiivey  ol  the  Kocky  Uivci  svairr  powri,  rccciilly  |iiiri-li.'iiicil,  to  niiccrlnm 
tlic  amuunt  of  power  that  can  be  (Irvclopcd,  ulno  to  prepare  plans  and 
rHiiinatet  of  cost  of  a  municipal  rlrctric-littht  plant  and  watrrworkB 
pumping   station. 

ItIG  FAI.I.S,  MINN.  — Albert  Shipley,  of  Virginia,  Minn.,  is  conteni 
■•l.iling  cstablisliinK  o  butt  mill  here  and  installiuK  an  elcctric-littlit  plant. 
I'he  company  proposes  to  KO'i'intc  electricity  for  its  own  use  and  has 
Milicd  for  a  franchise  to  furnish  electricity   for  lighting  the  village. 

OUI.UTII,  MINN. — The  City  Council  has  passed  a  resolution  author 
uiiiK  the  installation  of  arc  lamps  at  Fond  du  Lac,  New  Diihilli,  (!iiiy, 
Siiuthville  and  Spirit   Lake. 

MINNEAl'OLLS,  MINN.— The  City  Council  has  adopted  a  rccom- 
iiu'iidation  that  SJO  «•'>•''  lamps  in  the  second,  third  and  fourth  wards  be 
replaced  by  114  arc  lamps.  Announcement  is  made  that  similar  changes 
.ire    proposed    in    other    wards. 

MORRIS,  MINN. — A  petition  is  bciuK  circulated  asking  for  a  special 
election  to  vote  on  the  proposition  to  issue  bonds  for  the  install.ilion  of  an 
electric-light  and  power  plant. 

ROCHKSTER,  MINN. — The  managers  of  the  municipal  electric-light 
plant  are  considering  the  question  of  increasing  the  output  of  the  munici- 
pal plant  or  contracting  with  the  Zumbro  Pwr.  Co.,  which  owns  a  dam  site 
about    14  miles  north  of  the  city,   for  additional  power. 

SOUTH  ST.  PAUL,  MINN.— The  City  Council  has  granted  Francis 
C.  Cary,  Minneapolis,  a  10-year  franchise  to  construct  and  operate  an 
electric-light  plant  here.  The  Council  has  adopted  a  resolution  which 
provides  that  the  city  enter  into  a  contract  with  Mr.  Cary  for  street  light- 
ing. 

CAPE  GIR.ARDE.MJ,  MO. — Sealed  proposals  will  be  received  by  the 
City  Council  until  March  18  for  furnishing  plans,  specifications  and  esti- 
mates of  cost  of  construction  of  an  electric-light  system  and  water-works 
in  this  city.  George  E.  Chappell  is  city  clerk. 

FLORISANT,  MO.— The  Missouri  Trans.  Co.  has  applied  to  the  City 
Council   for  a  franchise  to   furnish  electricity  here. 

SPRINGFIELD,  MO.— The  Ozark  Pwr.  &  Wtr.  Co.  has  contracted 
with  the  Springfield  Gas  &  El.  Co.  and  the  Springfield  Trac.  Co.  to 
operate  their  systems  in  Springfield  for  a  period  of  25  years.  Under  the 
terms  of  the  contract  the  right  has  been  reserved  to  sell  energy  to  the 
shops  of  the  Frisco  system  and  to  the  municipal  water-works  in  Springfield. 

ALTON.  N.  H.— The  Alton  El.  Lt.  &  Pwr.  Co.  is  negotiating  with  the 
Cloutman  El.  Lt.  &  Pwr.  Co.,  Farmington,  to  furnish  energy  for  the 
Alton  service.  The  Alton  company  proposes  to  extend  its  service  to  New 
Durham  and  to  supply  electricity  to  residents  in  the  territory  through 
which  the  line   will  pass. 

EAST  ORANGE,  N.  J. — Proposals  will  be  received  by  the  City  Council 
until  March  11  for  lighting  the  streets  of  the  city,  either  by  gas  or  elec- 
tricity, for  a  period  of  three  years  from  June  1,  1912,  with  the  privilege 
of   renewing   the   contract   for   two  years  more. 

MILLVILLE,  N.  J. — The  City  Council  has  engaged  Engineer  Temple, 
of  Philadelphia,  to  prepare  plans  and  specifications  for  an  electric-light 
and  power  plant. 

NEW  PROVIDENCE,  N.  J.— The  contract  for  the  construction  of  the 
new  power  plant  for  the  Tuberculosis  Sanitarium  at  Bonnie  Burn  has 
been  awarded  to  Michael  Byrnes  &  Co.,  Elizabeth,  at  $23,685. 

W0ODBU,RY,  N.  J. — The  installation  of  a  municipal  electric-light 
plant  is  vmder  consideration. 

BURT,  N.  Y. — Plans  are  being  prepared  by  the  Western  New  York 
Wtr.  Co.  for  power  dam  and  power  house  to  be  erected  here.  William  B. 
Cutter,  614  Ellicott  Square,  Buflfalo,  is  president. 

CHATHAM,  N.  Y. — Municipal  ownership  of  the  electric-light  plant 
and   water-works   system   is   under   consideration. 

MIDDLETOWN,  N.  Y. — The  installation  of  an  ornamental  street- 
lighting  system   in   the  business  district   is  under  consideration. 

NEW  YORK,  N.  Y.— The  Riverside  Lt.  &  Pwr.  Co.  has  been  granted 
a  franchise  to  construct  and  operate  an  electric  system  to  supply  electricity 
for  lamps  and  motors  within  the  district  adjacent  to  the  Hudson  River 
between  129th  and  134th  Streets,  borough  of  Manhattan. 

NIAGARA  FALLS,  N.  Y.— A  bill  will  be  introduced  in  the  State 
Legislature  by  Senator  Robert  N.  Gittins,  of  Niagara  Falls,  carrying  an 
appropriation  of  $50,000  for  construction  and  installation  and  $2,500  for 
a  year's  operation  of  an  electric  plant  for  the  illumination  of  Niagara 
Falls.  The  bill  provides  that  no  part  shall  be  available  until  the  gov- 
ernment of  the  Province  of  Ontario  provides  equal  sums  for  like  purposes, 
to  be  expended  jointly  by  the  two  governments. 

OLEAN,  N.  Y. — The  Council  has  accepted  the  proposition  of  the 
Olean  El.  Lt.  &  Pwr.  Co.  for  street  lighting.  The  company  agrees  to 
install  40  ornamental  lamp  standards,  each  carrying  four  lamps  of  60  cp, 
and  15  new  arc  lamps.  The  company  has  also  agreed  to  expend  from 
$250,000  to  $300,000  for  extensions  and  improvements  to  its  plant.  Of 
this  amount  $25,000  will  be  expended  within  six  or  eight  months. 

VALATIE,  N.  Y. — The  proposition  to  issue  bonds  for  the  installation 
of  an  electric-light  plant  and  water-works  system  will  be  submitted  to  a 
vote  at  the  annual  election  to  be  held  March  19. 

WEEDSPORT,  N.  Y.— The  Village  Board  of  Trustees  has  expressed 
itself   as   favoring   municipal    ownership    of   electric-light   plant. 

S.\LISBURY,  N.  C. — With  a  view  of  developing  a  hydroelectric  power 


pliiiil  on  the  Vadkiii  Kivci,  Z  mdt»  below  llir  Whilnry  reiliiction  plani 
near  Albemarle,  a  French  «yndicale  i»  now  taking  options  on  properly  in 
that  Mcction.  The  cont  ol  the  project  in  eulimalcd  at  $2,000,000.  C.  M 
.\rm»lronK,  of  Troy,  ix  rrprcsriiting  the  Kyndicate. 

U'lHT.VKEKS,  .N.  C— Homls  to  the  amount  of  $10,000  have  been  voted 
to  establish  an  rlcrliiclighi  pl.inl  h<ir  I'or  fiirllirr  information  .'iddre»(> 
J.    ().    Ilcainc. 

DEVIL'S  I.AKI-;,  N.  D. —  The  Council  is  considering  the  inHtallation  ol 
an  ornamental  street-lighting  KyHtem,  covering  ten  of  the  principal  buiiinei<> 
blocks. 

ESMOND,  N.  D. — The  installation  of  an  rlcclrir  light  plant  here  i> 
under    consideration. 

HAMILTON,  OmO.— Messrs.  Sliuler  \-  ncnninghofcn  contcniplate 
building  a  new  power  plant  in  connection  with  their  woolen  fell  manu- 
facturing  mills. 

LIM.\,  OHIO. — The  Ohio  Steel  Foundry  Co.  is  |ilaiining  extension* 
and  iiniirovenicnts  to  its  jilaiit,  involving  an  expenditure  of  $15,000,  which 
will    include  a   new   power   house,   additional   storage    room,   etc. 

MOWRVSTOWN,  OHIO.— The  Wise  Electric  Co.  has  been  granted  a 
franchise  to  supply  electricity  here.  The  proposed  plant  will  be  equipped 
with  a  75-kva  generator,  a  125-hp  engine  and  a  16  x  72-in.  boiler,  and 
will  cost  about  $10,000.  Ten  street  lamps  will  be  installed.  The  com 
pany  will  extend  its  transmission  lines  to  Sardinia,  where  it  has  secured 
a  franchise.  The  Sardinia  franchise  calls  for  20  street  lamps  exclusive 
of   railroad    crossing   lamps.     Charles   Wise   is    interested   in   the   company. 

NEWARK,  OHIO.— The  Newark  Tel.  Co.  has  applied  to  the  Public 
Service  Commission  to  issue  $140,000  in  bonds,  the  proceeds  to  be  used  to 
take  up  bonded  and  floating  indebtedness  and  for  extensions  and  repair* 
to  its  property. 

NEW  KNOXVILLE,  OHIO.- Preparations  are  being  made  to  install  an 
electric-light  plant.  Electricity  for  operating  the  system  will  be  supplied 
by  the  Western  Ohio  Ry.  Co.,  Lima.  Similar  plants  will  be  installed  at 
Coldwater  and  Mount  Cory.  F^nergy  will  be  furnished  from  the  high 
tension  lines  of  the  company. 

ROGERS,  OHIO. — The  installation  of  an  electric-light  plant  here  is 
under  consideration. 

SALEM,  OHIO. — The  City  Council  has  engaged  the  Bailey  Engineering 
Co.  to  prepare  plans  and  specifications  for  a  tungsten  incandescent  light- 
ing system.  The  plans  will  provide  for  about  600  tungsten  lamps.  Orna- 
mental lamp  standards  will  be  used  in  the  business  section  and  the  wires 
placed  underground.     The  cost  of  the  system  is  estimated  at  $20,405. 

SPRINGFIELD,  OHIO. — Preparations  are  being  made  to  begin  work 
on  the  construction  of  the  Frey  traction  line  between  Springfield  and 
Wilmington.      Mayo   Brothers   Co.,   New   York,   are   contractors. 

BEND,  ORE. — Henry  Linster  has  applied  to  the  County  Court  for  a 
franchise  to  install  a  water  and  electric  system  in  Aubrey  Heights,  which 
is  located  on  the  west  side  of  the  river  from  Bend. 

PENDLETON,  ORE.— The  Walters  Custom  Milling  Co.  is  planning 
to  install  an  electric  plant  in  connection  with  its  mills  in  West  Pendleton, 
to  be  used  as  an  auxiliary  and  to  operate  the  works  during  the  low-water 
periods.     It  is  proposed  to  install  a  600-kw  plant. 

PORTLAND,  ORE. — The  City  Council  contemplates  the  installation 
of  ornamental  lamps  on  all  the  city  bridges,  the  cost  of  which  is  estimated 
at  $11,000.  Business  men  along  the  entire  water  front  will  be  asked  to 
erect  ornamental  lamps,  such  as  are  in  use  on  most  of  the  principal 
streets. 

ALTOONA,  PA. — The  Penn  Central  Lt.  &  Pwr.  Co.  has  filed  notice  of 
increase  in   capital  stock  from  $150,000  to   $1,470,000. 

BANGOR,  PA. — Application  will  soon  be  made  by  the  Industrial  El.  Co. 
of  Bangor  for  a  charter  for  the  purpose  of  supplying  electricity  for  lamps 
and  motors  here. 

HAZLETON,  PA. — Papers  have  been  filed  with  State  Department  for 
a  merger  of  11  electric  companies  with  the  Harwood  El.  Co.,  Hazleton. 
The  new  company  is  capitalized  at  $3,688,000  and  will  be  known  as  the 
Harwood  El.  Co.  Extensive  improvements  are  contemplated  to  tlie  sys- 
tem, which  will  include  extensions  to  the  power  plant  at  Harwood,  doub- 
ling the  output  of  the  substation  on  West  Diamond  Avenue,  the  erection 
of  a  new  substation  in  Freeland  and  another  in  Mahanoy  City  and  other 
improvements.  Alfred  D.  Pardee,  Whitemarsh,  is  president  and  John  S. 
Wise,   Jr.,   Hazleton,  secretary   of  the  company. 

MARTINSBUKG,  pa. — The  installation  of  a  municipal  electric-light 
plant   in   Martinsburg  is  under  consideration. 

NEW  CASTLE,  PA. — The  City  Council  has  adopted  a  resolution  pro- 
viding for  a  bond  issue  of  $133,000  for  the  installation  of  a  municipal 
electric-light  plant. 

PHILADELPHIA,  PA. -^Improvements  involving  an  expenditure  of 
$6,000,000  will  be  inaugurated  by  the  Philadelphia  Rapid  Trans.  Co.  be- 
tween now  and  the  end  of  the  year. 

PITCAIRN,  PA. — The  Pennsylvania  R.  R.  Co.  is  planning  extensive 
improvements  to  its  repair  shops  at  Pitcairn,  including  a  new  power 
house.      A.    W.   Gibbs,    Philadelphia,   is   chief   mechanical   engineer. 

PITTSBURGH,  PA.— The  Philadelphia  Co.  has  secured  control  of  the 
Duquesne  Lt.  Co.,  Pittsburgh.  The  Philadelphia  Co.,  it  is  said,  will 
secure  a  five-year  contract  for  street  lighting  from  the  city  of  Pittsburgh, 
in   return   for   certain  concessions. 
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CllAKLESTON,  S.  C— Pioi-usal.-,  will  be  received  at  the  oHicc  o£  the 
city  electriciart.  Charleston,  S.  C,  until  March  20  for  liKhting  the  street> 
of  the  city  for  a  term  of  one,  two  or  four  years  with  electricity,  gan 
or  some  other  illuminating  power.  The  estimates  call  for  300  arc  lamfjs. 
inclosed  type,  alternating-current,  1200  cp.  For  further  information  ad 
dress  I'on  Simons,  city  electrician. 

WALTERBORO,  S.  C. — The  Town  Council  is  considering  the  (lucstion 
of  installing  an  electric-lighting  system  here.  It  is  proposed  to  install  a 
plant  in  connection   with  the   water-works   pumping  station. 

GARRETSON,  S.  U. — The  installation  of  an  elcctricIiRht  sysiLin  hire 
in   the   near   future    is   assured. 

NISL.ANl),  S.  D. — Plans  are  being  considered  for  the  installation  of  a 
municipal  electric-light  plant  and  water-works  system. 

SPEARFISII,  S.  D. — Plans  are  being  consideretl  foi  the  installation 
of   cluster   lamps   in   the   business   district    of   the   city. 

LEXINGTON,  TENN.— The  town  has  purchased  a  Mie  ..„  .Main 
.Street   for   the   proposed   electric-light  and   water-works   plant. 

-MEMPHIS,  TENN.— Bids  will  be  received  at  the  office  of  the  United 
States  Engineer  Office,  Memphis,  Tenn.,  until  March  26  for  furnishing 
turbines,  pumping  sets,  boilers  and  electric-light  plant.  For  further  in 
I'ormation   address   Major   Clarke   S.    Smith. 

BELLINGIIAM,  WASH. — If  granted  a  franchise  by  the  County  Com- 
missioners for  the  erection  of  transmission  lines  to  Lynden  and  Sumas, 
in  order  to  transmit  electricity  purchased  from  the  Western  Canada 
Company  of  British  Columbia  to  Bellingham  to  operate  the  proposed 
i'.ellingham  &  Skagit  Interurban  railway,  the  Stone  &  Webster  Corpn.  will 
expend  $200,000  for  erection  of  the  line  and   improvements. 

ELLENSBUKG,  WASH.— The  contract  for  124  cluster  lamp  standards 
has  been   awarded  to  the   Evans-Dickson   Co.,   of  Tacoma,   for   $3,782. 

RAYMOND,  WASH.— The  Twin  City  Ry.  Co.  has  purchased  the  plant 
and  holdings  of  the  South  Bend-Raymond  El.  Co.  The  Twin  City  Co 
has  since  been  taken  over  by  the  Willapa  Harbor  Ry.   Co. 

SEATTLE,  WASH.— The  Seattle  El.  Co.  is  planning  to  build  a  line 
from  Seatle  to  Factoria  and  Issaquah,  work  on  which  will  begin  in 
.•\pril. 

MADISON,  WIS. — Sealed  bids  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C,  untli 
March  16  for  furnishing  an  electric  push-button  lift  in  the  United  States 
post  office  and  court  house.  Madison,  Wis.,  plant  and  specifications  for 
« hich  may  be  obtained  at  the  above  office.  James  Knox  Taylor  is  super- 
vising  architect. 

TOMAHAWK,  WIS. — The  Wisconsin  Commission  has  authorized  the 
Tomahawk  Lt.,  Tel.  &  Imp.  Co.  to  issue  500  shares  of  stock,  par  value 
$100,  the  proceeds  to  be  used  to  purchase  the  franchises  and  property 
ot  the  El.,  Wtr.  &  Tel.  Co.,  of  Tomahawk,  and  the  property  and  fran- 
chises of  the  Tomahawk  River  Imp.  Co.;  also  to  defray  the  expenses  of 
organization   and  to   make  improvements  and  extensions  to  the   systenT-. 

NELSON,  B.  C,  CAN. — S.  C.  Pride,  a  Wisconsin  paper  manufacturei . 
IS  said  to  have  been  making  investigations  with  a  view  to  establishing  a 
$300,000  paper  mill  here.  The  project  includes  a  large  power  plant  on 
the  Kootenay  River,  to  be  built  in  about  three  years,  but  the  concern  will 
want  to  purchase  power  for  a  short  time.  Options  have  already  been 
secured  on  a  site  for  its  plant  and  timber  lands. 

VANCOUVER,  B.  C,  CAN.— The  estimates  of  the  Board  of  Public 
Works  for  the  year  1912  include  $125,000  for  new  dynamo,  refuse 
destructor,    etc. 

FORT  FRANCES,  ONT.,  CAN.— An  agreement  has  been  entered 
into  between  the  town  of  Fort  Frances  and  the  Minnesota  &  Ontario  Pwr. 
Co.  whereby  the  company  is  enabled  to  biiild  its  proposed  pulp  and  paper 
mill  here  and  also  dispose  of  its  surplus  electrical  energy  for  lamps  and 
motors  in   Fort  Frances. 

TORONTO,  ONT.,  CAN.— Sealed  tenders  will  he  received  by  the 
cliairman  of  Board  of  Control,  City  Hall,  Toronto,  until  March  26  for 
the  supply  of  electrical  equipment  for  pumping  station,  sewage  disposal 
works,  including  one  200-hp  vertical  motor,  two  7S-hp  vertical  motors  and 
a  nine-panel  switchboard.  Plans,  specifications,  forms  of  tender  and  other 
information  may  be  obtained  at  the  office  of  the  city  engineer.  G.  R. 
Geary,    Mayor,    is   chairman    of   Board    of   Control. 

LONGUEUIL,  QUE.,  CAN.— The  Town  Council  contemplates  the  instal- 
lation  of  a   new   street-lighting  system. 

MONTREAL,  QUE.,  CAN. — Arrangements  have  been  made  whereby  a 
controlling  interest  in  the  Cedar  Rapids  Pwr.  &  Mfg.  Co.  has  been 
acquired  jointly  by  the  Montreal  Wtr.  &  Pwr.  Co.  and  the  Shawinigan 
Wtr.  &  Pwr.  Co.  It  is  understood  that  the  plans  for  the  development  of 
the  Cedar  Rapids  contemplate  an  initial  development  of  50,000  hp,  work 
on   which   will  begin   not  later  than   May    1. 

VERDUN,  QUE.,  CAN. — The  Town  Council  is  contemplatins  extcn.l- 
iiig   the  electric-light  plant  and   water-works  system. 

MOOSE  JAW,  SASK.,  CAN.— Sealed  tenders  will  be  received  until 
March  18  by  E.  B.  Bonnell,  city  clerk,  for  furnishing  and  installing 
four  centrifugal  pumps,  two  motors,  wiring,  switchboard  and  accessories. 
Specifications  and  all  information  may  be  obtained  from  the  city  clerk 
or  at  the  office  of  Walter  J.  Francis  &  Co.,  consulting  engineers,  Montreal, 
Que. 

SASKATOON,  S.\SK.,  C.\N.— Tenders  will  be  received  by  the  City 
Commissioners    until    March    22    (extension    of    time    from    .March    8)     for 


the  follii\MiiK  apparatus:  l-'ive  500-hp  walei-iube  boilers,  five  »ct»  oJ 
automatic  stokers,  induced-draft  plant  and  duplicate  fans  for  economizers 
lor  2000-hp  capacity,  two  feed  pumps,  with  necessary  equipment,  one 
2000-kw  high-pressure  turbine  with  condenser,  air  pumps  and  necessary 
i'i|uipnu-iit,  two  7S-kw  turbine  exciters,  one  generator  panel,  two  exciter 
panels,  with  all  necessary  cables  and  apparatus  from  turbine  to  switch 
board. 

WKLWYN,  SASK.,  CAN.— Bids  will  be  received  by  H.  Bayless,  secre 
tary  and  treasurer,  for  erection  of  15  miles  of  telephone  line  for  thr 
1-erndale   Tel.    Co. 


New  Industrial  Companies. 

THE  GUTfHtIK-.\HT(  IIKI.L  CCJ.MI'A.W,  of  l.ittle  Rock,  Ark.,  h»» 
been  incorporated  with  a  capital  stock  of  $200,000  by  W.  H.  .Mitchell, 
Joseph  A.  Guthrie,  S.  H.  Johl  and  H.  C.  I.ocklar.  The  company  pro 
poses  to   manufacture   electrical   supplies  and  machinery. 

THE  JOHN  NEUMAIER  ELECTRIC  COMPANY,  of  Streator,  Ill- 
has  been  incorporated  with  a  capital  stock  of  $10,000  to  deal  in  electrical 
supplies   by   John    Neumaier,   W.   Ackerman   and   John   C.   Lukach. 

THE  MORRISON  COMP.NNY,  of  Atlanta,  Ga.,  has  been  incorporated 
with  a  capital  stock  of  $50,000  by  M.  Morrison,  262  Houston  Street,  and 
J.  L.  Pryor,  both  of  Atlanta,  and  John  Sprague.  The  company  pro 
poses   to   develop   electrical    and   mechanical    contrivances. 


New  Incorporations. 

BUSHNEIJ-,  ILL. — The  People's  Pub.  Ser.  Co.  has  been  incorporated 
with  a  capital  stock  of  $150,000  by  M.  P.  Pinckley,  Charles  A.  Duntler 
and    L.   J.   Highland    to   conduct   public    utility    plants. 

BURLINGTON,  I.\. — The  Burlington  Pwr.  Co.  has  been  organ 
ized  with  a  capital  stock  of  $200,000  for  the  purpose  of  handling  elec 
trical  energy  developed  by  the  Mississippi  River  Pwr.  Co.  at  Keokuk,  la 
The  officers  of  the  company  are:  H.  S.  Rand,  president;  Charles  F 
Perkins,  vice-president,  and  William  Carson,  treasurer. 

CLARIND.A,  I.\.— The  Lee  El.  Co.,  of  Clarinda,  has  been  incorpo 
rated  with  a  capital  stock  of  $400,000  to  generate  and  distribute  elec- 
tricity for  lamps,  heat  and  motors,  by  H.  R.  Spry,  A.  F.  Galloway,  G 
William    Richardson,    J.    R.    Lee   and    Rufus    E.    Lee,    all    of   Clarinda. 

FULTON,  KY.— The  Fulton  El.  Lt.  &  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $10,000  by.E.  B.  Wade,  H.  E.  Wade  and  John 
II.    Hooks. 


Trade  Publications. 


TELEPHONE  TRAIN  DISPATCHING.— "The  Twentieth  Century 
System  of  Dispatching"  is  the  title  of  a  pamphlet  issued  by  the  Lafayette 
Electric  &  Manufacturing  Company,  Lafayette,  Ind.,  describing  the  com 
pany's  ideas  in  practical  telephony  as  applied  particularly  to  the  tele 
phonic  transmission  of  train  orders. 

MOLDED  INSUL.\TION. — The  Boonton  Rubber  Company,  Boonton. 
N.  J.,  has  prepared  two  booklets  on  Boonton  bakelite,  one  showing  a 
11,000-volt  insulator  made  of  bakelite  with  iron  pin  molded  in  and 
tested  at  45,000  volts  and  the  other  giving  a  photo-reprodoiction  of  a  piece 
of  bakclite-asbestos  compound  in  a  testing  machine  under  a  strain  of 
4000  lb.  Bakelite-asbestos  compound  is  said  to  possess  a  dielectric 
strength  of  over  30,000  volts  per  3/16-in.  thickness,  while  other  bakelite 
compounds  are  said  to  have  a  dielectric  strength  of  over  100,000  volts 
for   the   same   thickness  of  material. 

ORNAMENTAL  STREET  LIGHTING.— An  illustrated  pamphlet  is 
sued  by  the  Macbeth-Evans  Glass  Company,  Pittsburgh,  Pa.,  is  devoted 
to  ornamental  street  lighting,  and  incidentally  to  the  Alba  glassware  man 
iifactured  by  the  company.  The  vital  points  which  are  common  to  all 
ornamental  street-lighting  installations  are  considered  in  the  pamplilet  and 
night  illustrations  of  typical  installations  equipped  with  diffusing  glassware 
of  very  low  light  absorption  are  used  to  illustrate  the  te.xt.  In  addition 
there  are  illumination  curves  based  on  tests  in  various  cites,  as  well  n» 
typical  specifications  and  photometric  data. 

SECOND-HAND  MACHINERY.— MacGovem  &  Company,  New  York, 
have  issued  their  first  catalog  of  electrical  and  steam  machinery,  cars, 
car  equipments,  etc.  The  list  is  replete  with  electrical  apparatus  of  all 
kinds  and  sizes,  in  service  before,  to  be  sure,  but  nevertheless  in  running 
condition,  and  not  a  few  central  stations  have  availed  themselves  of  the 
opportunity  of  purchasing  such  equipment  especially  in  emergencies.  It 
has  been  demonstrated  again  and  again  that  when  accidents  befall 
isolated  plants  central  stations  can  connect  up  the  load  if  they  have  the 
equipment  on  hand  to  carry  it  at  the  time  of  the  accident.  Very  often 
it  is  impossible  to  obtain  new  equipment  for  immediate  delivery,  and 
the  reputation  of  many  a  central  station  has  been  saved  and  many  a 
good  power  contract  secured  by  recourse  to  the  second-hand  inarkei  ii> 
such    emergencies. 
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Business  Notes. 


rilK  .\Mi:i<U.\N  Al.KNlIKS.  I.TL».,  f.()8  South  Olivr  Sli.rt,  I.os 
AiiKclcH.  Cu\.,  acliiiK  as  I'acitic  Coast  aKents  for  Kastcrn  inanufacturerit, 
arc  tnakitiK  arranRcmcnts  to  open  additional  ofliccs  in  San  Francisco, 
I'ortland  and  Seattle.  Tlic  company  is  now  in  a  po.sition  to  take  Kastcrn 
linos  and  place  them  in  the  hands  of  both  jobbers  and  retailers  on  the 
Pacilk    Coast. 

IIOSKINS  MANUFACTURING  COMPANY.— Mr.  H.  Ralph  Badger 
has  resigned  his  positions  as  publicity  nianaKcr  and  assistant  manager 
of  sales  of  the  Iloskins  Manufacturing  Company,  Detroit,  to  conlinc  liis 
attention  to  personal  interests.  Mr.  Artliur  I!.  Tilton,  who  has  been 
assistant  advertising  inanager  since  August,  1911,  has  been  placed  in 
charge   of   the   advertising   ilepartnient. 

TlIK  lIl'l'P  lORPORATlON,  manufacturer  of  IIupp-Ycats  electric 
vehicles,  has  leased  the  factory  buildings  on  Monroe  Avenue,  Detroit, 
formerly  occupied  by  the  Herbert  Manufacturing  Company.  The  Hupp- 
Ycats  car  was  formerly  built  at  the  Lycaste  Street  plant  of  the  com- 
pany,   but    in    spite    of   the   addition    of   e.xtra   buildiuKS    this    f.iclory    is   de- 


elated  to  h.ive  hern  outpaced  by  the   iiicreaninK  ilcmand   for   these   pleasiur 
and    coinmcrcial    electric    vehicles. 

rilK  C.  H.  WUKKF.F.R  MANUFACTIRLNC  COMl'ANY,  Pliil.vlelpli.., 
has  |)urchased  a  lot  400  ft.  by  ISO  ft.  adjoining  its  Scdglcy  Avenue  pixi 
erty,  u|)on  which  will  be  erected  an  additional  machine  shop,  to  !>' 
e<|uipi)cd  with  30ton  and  10-fon  overhead  cranes,  together  with  electric 
hoists  and  electrically  driven  machine  tools.  These  improvcTiicnts,  which 
will  increase  the  company's  manufacturing  facilities  by  SO  per  cent, 
should   be  completed  by   September. 

CLARK  F.l.KCTRIC  &  MANlJFACTURINf;  COMPANY.  New  York, 
reports  that  one  type  of  its  insulator  damp  for  holding  conductors  to  in-  < 
sulators  has  been  recently  standardized  on  the  electric  lines  of  the  South- 
ern Pjicific  Railroad  Company  and  allied  lines.  Recent  clamp  slii|iinents 
have  been  made  to  the  Penn  Central  Light  &  Power  Company,  the  Rio 
de  Janeiro  Tramway,  Light  &  Power  Company  and  the  Davenport  &  Mus- 
catine Railway  Company.  The  company's  seamless  copper  splicing  bleeve 
will  be  used  in  making  splices  on  the  main  line  between  Keokuk  and 
St.  Louis  of  the  Mississippi  Power  Comjiany's  dcvcloptnent  ai'd  similar 
tinned   splicing   sleeves  on   the   steel   groun<l   wires. 


Weekly  Record  of  Electrical  Patents 


UNITED    ST.XTES    P.VTFNTS    ISSUED   FEB.    27,    1912. 
(Prepared   by    Robert    Starr    Allyn,    16   Exchange    Place,    New    York.] 

1.018,418.      PROCESS    OF    MKLTIXG    SCRAP    METAL;    A.    E.    (.reene, 

Chicago,    III.      App.   filed   June    30,    1910.      Electric   steel   making. 
1,018,435.      TELEPHONE    METER;    E.    H.    Martin,    Webster    City,    la. 

App.    filed    F"eb.    25,    1911.      Measures   the   time    in   use. 
1,018,443.       BLOCK-SIGNALING     SYSTEM     FOR    ELECTRIC    RAIL- 

W.VYS;    K.    Richards,    Chicago,    111.      App.    filed    Feb.    4,    1910.      Sets 

a  danger  signal  and  cuts   off  the   power   current. 
1,018.451.     AUTOM.VTIC   I--IRE-PROTECTION   SIGNAL   SYSTEM;   J.. 

E.    Shepperd,    Chicago,    111.      App.    filed   Jan.    20,    1908.      .Manual    and 

automatic  alarm. 

1,018.480;  ELECTRIC  LAMP  SOCKET;  VV.  G.  Clark,  New  York, 
N.  Y.  App.  tiled  June  27,  1910.  The  two  parts  are  rotatable  as  a 
switch. 

1,018,486.  CASH  REGISTER;  T.  Carney  (deceased),  Dayton,  Ohio. 
App.  filed  Dec.  22,   1902.     Electric  drive.     (Thirty  claims.) 

1.018.500.  FORMING  DEVICE  FOR  METALLIC  FILAMENTS;  II.  W. 
Jackson.  East  Orange,  N.  J.  App.  filed  Jan.  9,  1908.  Handling  tung- 
sten  or   molybdenum   threads. 

1.018.501.  ELECTRIC  CUT-OUT  OR  SWITCH;  G.  A.  Jordan.  Brook- 
lyn, N.   Y.     App.   filed   Feb.    IS,    1910.     Inclosed   knife-blade   type. 

1.018.502.  INCANDESCENT  BODIES  FOR  ELECTRIC  LAMPS:  A. 
Just  and  F.  Hanaman.  Budapest.  Austria-Hungary.  App.  filed  July 
6,    1905.      Metallic   tungsten,    coherent   and    homogeneous. 

1,018,531.  DYNAMO-ELECTRIC  MACHINE;  E.  M.  Tingley,  Pitts- 
burgh, Pa.  App.  filed  April  10,  1905.  Laminated  and  ventilated 
core   for   high  speeds.      (Fifty-four  claims.) 

1,018,544.  COMMUTATOR  FO'R  ELECTRICAL  MACHINES;  S.  Von 
Amnion,  Bowdon,  England.  App.  filed  April  10,  1908.  Stationary 
insulators   between   the   brush   segments. 

1,018.547.  CIRCUIT-BREAKER;  T.  E.  Barnum.  Milwaukee,  Wis. 
App.  filtd  Feb.  21,  1907.  Interlock  between  the  breaker  switch  and 
the  low-voltage-release  device. 

1,018.555.  SIGNALING  BY  ELECTRO-RADIANT  ENERGY;  C.  D. 
Ehert,  Ardmore,  Pa.  App.  filed  Dec.  2,  1903.  A  booster  whose 
magnetic  circuit  is  acted  upon  by  the  received  high-frequency  os- 
cillations and   is  thus   a   wave   responsive   device   and   reinforcer. 

1,018,558.  ELECTRIC  HEATER;  W.  S.  Hadaway.  Jr.,  East  Orange, 
N.  J.  App.  filed  May  1.  1909.  For  submerging  in  and  heating 
liquids. 

1,018,564.  FALSE-ALARM  DETECTOR  FOR  FIRE-ALARM  SYS- 
TEMS; G.  H.  Inman,  Brockton,  Mass.  App.  filed  April  12,  1911. 
Key  container. 

1.018.570.  TERMINAL  FOR  ELECTRIC  WIRES;  G.  C.  Knautf,  Chicago, 
III.     App.  filed  Oct.   16,   1911.     Socket  and  eye  fastening  or  clamp. 

1.018.571.  DYNAMO-ELECTRIC  MACHINE;  E.  G.  Lamme,  Pittsburgh, 
Pa.     App.  filed   April    10,    1908.     Ventilated  core  suiiport. 

1,018,576.     COMBINATION   SADIRON   AND   COOKER;   C.    P.   Madsen, 

Chicago,   111.     App.   tiled   Feb.   25,    1910.     The  cooker   will   contain   the 

iron;  for  travelers,  etc. 
1,018,642.     SEAL    FOR    VAPOR   DEVICES;    P.    H.    Thomas,    Montclair, 

N.  J.      App.   filed  June   19.    1905.     Platinum  socket  to  avoid  straining 

the  glass. 
1,018,644.     APPARATUS  FOR  THE  MANUFACTURE  OF  STEEL;  W. 

R.   Walker   and  J.   H.   Gray,   New   York,   N.    Y.      App.   filed    Sept.    19, 

1908.     Electric  and  gas-fired;   open  hearth. 
1,018.646.     AUTOMATIC      TELEPHONE      INSTRUMENT;      J.      Weil, 

Mansfield,   Ohio.     App.   filed  April   10,    1911.     The  receiver  and  trans- 
mitter are  both   hinged  to   the   standard. 
1,018,648.     ELECTRIC   SWITCH;   R.   P.   Brown,   Philadelphia,   Pa.     App. 

filed  Oct.   17,   1911.     Inclosed  lever;   for  millivolts,  etc. 
1,018,666.     TELEPHONE    SY'STEM;    H.     F.     Toeckel,    Camp    Point,    111. 

App.  filed  August  10,   1911.     Party-line  system  for  signaling  central  or 

another    party. 
1,018,673.     ELECTRIC    CURLING   IRON;    C.    P.    Madsen,    Chicago,    111. 

App.  filed  March  22,  1911.     The  heater  is  rotatable  in  the  casing. 
1,018,727.     ELECfRIC    FURN.\CE;     M.     Rutherburg,    London,    England. 

App.  filed  June  2,  1909.     The  carbon  electrodes  are  protected. 
1,018  730.     MOUTHPIECE  FOR  TELEPHONE  TRANSMITTER:  C.  M. 

Swingle    and    A.    M.    Miltenberg,    Chicago,    111.      -'Xpp.    filed    June    10, 

1911.      A   deflector   in   the   mouthpiece   for  amplifying   the   sound. 


1,018,765.  MOTOR  CONTROLLER;  J.  T.  Jannette,  Milwaukee,  Wis. 
App.  filed  July   IC,    1909.     For   steering  sMps,   etc. 

1,018,769.  WAVE  METER;  F.  W.  Midglev,  Jersey  City,  N.  J.  App. 
filed  Feb.  25,  1911.  Adjustable  condenser  and  inductance;  for 
measuring  wave  lengths. 

1,018,802.  METHOD  OF  PRODUCING  NITROGEN  COMPOUNDS;  C. 
E.  Acker,  Ossining,  N.  Y.  App.  filed  Oct.  27,  1910.  Electrolytic;  at 
high   temperature. 

1,018,833.  CONVERTIBLE  MOTOR;  J.  C.  Lincoln,  East  Cleveland, 
Ohio.     App.   filed  June  26,    1909.     Centrifugal  governor. 

1,018,869.  SAG-PREVENTING  DEVICE  FOR  TROLLEY  WIRES;  C. 
Brizzolara,  Richmond,  Va.  App.  filed  August  31,  1910.  Spring- 
pressed    bridging    device. 

1,018,874.  MEANS  FOR  THE  PROTECTION  OF  ELECTRICAL  IN- 
STALLATIONS FROM  EXCESS  VO'LTAGES;  G.  Campos,  Milan, 
Italy.  App.  filed  August  12,  1910.  To  protect  against  inside  or  out- 
side  disturbances. 

1,018,884.  ELECTRICAL  APPARATUS  FOR  TRANSMITTING  AND 
RECEIVING   SIGNALS;    A.   T.    Dawson   and   (,.   T.    Buckham,   West- 


1,018,576. — Combination    Sadiron    and    Cooker. 

minster,   London,   England.      App.    filed   Nov.   26,    1906.      Motor-driven 

device  for  artillery  fire-control  system  on  shipboard,  etc.  , 

1,018,901.     ELECTROLYTIC  APPARATUS;  H.  E.  T.  Haultain,  Toronto, 

Ontario,  Canada.     App.  filed  July  29,  1910.     For  assaying  metallic  ore' 

such  as  copper,   nickel   or  zinc. 
1,018,926.     BURGLAR    ALARM;    F.    C.    Ries,     Macon.    Ga.      .\pp.    filed 

Jan.   13,   1910.     Automatic  drop  or  continuous-ringing  type. 
1,018.940.     ELECTRICAL  C0M:\IUNICATING  APPARATUS:  T.  M.  St. 

John,   New  York,  N.   Y.     App.   filed  Dec.   4,    1909.     Toy  telephone  or 

telegraph. 

1.018.963.  ELECTRIC  REGULATIO'N;  J.  L.  Creveling,  New  York,  N. 
Y.  .\pp.  filed  June  21,  1911.  Storage-battery  generator;  for  car 
lighting,   etc. 

1.018.964.  ELECTRIC  REGULATION;  J.  L.  Creveling,  New  York,  N.  Y. 
App.   filed  June  21,   1911.     Aiitomatic  dynamo   regulation. 

1,018,977.  ELECTTRIC  SE.\LING-WAX  MACHINE;  A.  W.  Lockard. 
Baltimore,  Md.     App.  filed  Sept.   12,   1911.     Resistance  heater. 

1,018,990.  METHOD  OF  AND  APPARATUS  FOR  PRODUCING  AND 
UTILIZING  DISK-LIKE  ELECTRIC  ARCS  FOR  EFFECTING 
GAS  REACTIONS:  F.  Rothe,  Dessau,  Germany.  App.  filed  July 
13,   1911.     Movement  of  the  gas  speeds  the  arc. 
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AN  IMPORTANT  BRAZILIAN  POWER  PLANT. 

The  world  is  gradually  waking  up  to  a  recognition  of  the 
importance  of  the  great  Brazilian  republic  and  the  place  that 
it  should  be  destined  to  take  in  the  world's  industries.  On 
the  whole  it  is  perhaps  the  country  of  the  greatest  unde- 
veloped commercial  and  industrial  possibilities  on  the  face 
of  the  planet,  possessing  as  it  does  untold  natural  wealth 
and  a  position  giving  it  a  wonderfully  happy  range  of 
climate  stretching  from  the  equator  well  into  the  south 
temperate  zone  to  a  point  corresponding  to  the  latitude  of 
Atlanta  in  our  own  country.  Santos,  the  scene  of  the  great 
hydroelectric  development  described  elsewhere,  is  in  south 
latitude  corresponding  nearly  to  Key  West,  and  is  the  port 
of  a  rich  and  fertile  province  and  a  city  of  some  60,000 
inhabitants.  It  is  one  of  the  great  coffee-shipping  ports  of 
the  world  and  for  the  development  of  its  waterfront  has 
required  an  elaborate  system  of  quays.  These  have  been 
developed  by  the  Santos  Dock  Company,  which  holds  a  con- 
cession for  the  whole  waterfront.  This  company,  needing 
electric  power  for  its  own  use,  has  developed  the  system 
here  described,  deriving  its  power  from  a  point  about  30 
miles  from  the  city  where  a  small  stream  plunges  down 
near  the  seacoast  from  the  mountain  range  that  runs  along 
it.  So  rapid  is  the  descent  that  it  has  been  possible  to 
utilize  a  hydraulic  head  of  2100  ft.  in  a  total  length  of 
hydraulic  works  covering  only  about  12,500  ft.  Nearly 
half  of  this  is  in  a  cemented  flume,  the  engineering  of  which 
has  proved  a  prodigious  task  which  has  actually  covered 
more  than  seven  years.  The  rest  of  the  line  consists  of  five 
welded  steel  pipes  supported  and  bedded  in  concrete.  The 
station  is  of  hewn  granjte  quarried  near  the  spot  and  pre- 
sented some  difficult  constructional  problems  owing  to  the 
uncertain  nature  of  the  underlying  ground. 

In  itself  the  plant  exhibits  no  particular  unfamiliar  fea- 
tures and  the  equipment  would  have  a  homelike  look  to  any 
American  engineer,  as  it  consists  of  American  three-phase 
generators  driven  by  impulse  wheels  of  the  Pelton  type. 
Owing  to  delays  in  the  completion  of  the  hydraulic  work 
by  reason  of  the  enormous  difficulties  encountered,  the 
larger  part  of  the  electrical  apparatus  was  five  years  on  the 
ground,  but  in  spite  of  this  long  exposure  to  a  moist  and 
hot  climate  the  generators  and  transformers  were  success- 
fully dried  out  and  put  to  work  without  having  suffered  the 
slightest  apparent  harm.  The  drying-out  process  was  no 
trivial  matter,  however.  The  generators  were  put  on  a 
sh(  .-  circuit  and  run  at  their  rated  current  for  a  week,  and 
the  ".ransformers  not  only  were  treated  to  a  considerable 
current  input,  but  were  blown  out  for  a  similar  period  with 
a  steady  air  blast  heated  to  100  deg.  C.  That  the  apparatus 
was  brought  to  perfect  operative  condition  with  even  this 
amount  of  trouble  speaks  volumes  for  the  soundness  of 
modern  insulation.     No  expense  seems  to  have  been  spared 
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to  makf  llif  CDiislnictitiii  ami  i(iiiiiniuiil  dl  tlir  whole  sys- 
ti'iii  as  perfect  as  engineering;  skill  could  i^oduce.  The 
transmission  line  itself  is  comparatively  simple.  It  is  of  the 
sleel-tower  form  for  two  three-phase  circnils  operated  on 
pin-type  insniators  at  44,000  volts.  The  construction,  how- 
ever, was  dinicnit  owing  to  tlic  nature  of  the  country,  and 
near  Santos  an  elaborate  piece  of  sjjccial  construction  had 
to  be  installed  to  cover  a  2000-ft.  span  over  a  river.  This 
was  done  by  setting  up  two  300-ft.  steel  towers  with  steel 
cable  I  in.  in  diameter  as  the  susj)ended  conductor.  At  the 
substation  on  the  outskirts  of  the  city  the  voltage  is  reduced 
to  ()r>oo  for  the  distribution.  Much  power  is  used  for  the 
machine  shops  and  quarries  of  the  Dock  Company  and  a 
large  output  is  delivered  to  the  railway  aiid  lighting  com- 
jiany  for  the  general  service  of  the  city.  Altogether  it  is  an 
excellent  example  of  sound  engineering  and  thorough  con- 
struction and  reflects  vast  credit  not  only  on  the  energy  and 
resourcefulness  of  our  Brazilian  friends  but  upon  the  Amer- 
ican and  German  engineers  who  co-operated  with  them  in 
its  completion. 


VARIABLE  ABSORPTION  SCREENS  FOR  PHOTOMETRY. 

In  another  column  Dr.  Ives  describes  one  of  his  char- 
acteristically ingenious  devices  for  facilitating  photometric 
measurements.  In  all  kinds  of  photometric  work  some  sim- 
ple and  accurate  means  of  varying  the  light  received 
from  a  particular  source,  be  it  the  standard  or  the  light  to 
be  measured,  without  introducing  color  differences  and  per- 
mitting a  continuous  gradation  of  intensity,  is  highly  im- 
portant. To  meet  these  simple  requirements  has  proved 
very  difficult  and  none  of  the  devices  used  are  entirely  sat- 
isfactory. The  sector  disk,  one  of  the  very  best  in  prin- 
ciple, is  not  adapted  for  portable  instruments  and  is  in- 
tricate and  expensive.  Moreover,  it  cannot  be  used  on 
light  sources  which  show  periodic  variations  in  intensity 
except  with  extreme  caution.  The  cat's-eye,  one  of  the 
most  convenient  and  compact  of  all  the  light-reducing  in- 
struments, is  troublesome  in  that  it  involves  the  use  of  a 
uniformPy  dififusing  screen  as  a  secondary  source  and  hence 
cuts  down  the  available  intensity  of  the  light  in  a  degree 
inconveniently  great  for  many  purposes.  Neutral-tinted 
wedges,  whether  of  dark  glass  or  of  graduated  photographic 
films,  are  open  to  the  objection  of  requiring  a  nearly  linear 
light  source  in  order  to  take  full  advantage  of  the  grada- 
tions of  the  wedge,  and  so  the  story  goes,  each  method 
meeting  some  requirements  admirably  at  the  cost  of  more 
or  less  subsidiary  difficulties. 

Dr.  Ives'  device  is  extremely  ingenious  and  has  the 
merit  of  exceptional  compactness.  It  is  substantially  two 
parallel  gratings',  each  composed  of  a  set  of  opaque  rulings 
on  glass,  mounted  close  together  so  that  by  a  slight  rota- 
tion about  an  axis  parallel  to  the  rulings  the  shadow  of 
the  opaque  spaces  on  the  first  grating  gradually  encroaches 
upon  and  obliterates  the  transparent  spaces  of  the  second 
grating.  As'  the  two  can  be  cemented  together  at  the  de- 
sired spacing,  the  screen  retains  its  calibration  permanently 
and  is  very  easily  cleaned,  the  exposed  surfaces  being  of 
polished  glass.  It  can  readily  be  given  a  permanent  ad- 
justment for  almost  any  required  sensitiveness  to  rota- 
tion, and  is  entirely  free  from  any  selective  absorption.  Its 
chief  failing  seems  to  be  the  requirement  of  an  empirical 


calibration,  which  it  possesses  in  connuon  with  severs 
other  forms  of  variable  screens,  h'or  many  purposes  thi 
is  not  serious  since  the  important  thing  is  that  a  scree 
once  calibrated  shall  thereafter  be  permanently  reliabU 
;\nd  this  merit  llic  Ives  screen  certainly  possesses. 

In  till'  ])aper  is  also  shown  ;im  ingeuious  application 
this  device  to  a  portable  photometer,  resulting  in  an  e 
tremely  compact  form  of  instrument.  If  Dr.  Ives  in  ad 
tion  will  devise  some  itJeans  of  supplying  a  constant  ligl 
source,  he  will  deserve  the  unanimous  thanks  of  the  entire 
])hotometric  fraternity.  There  is  not  much  difficulty  in 
finding  a  good  method  of  varying  the  light  for  purposes 
(jf  balance  even  in  a  portable  photometer,  but  to  be  as- 
sured of  a  steady  source  is  quite  another  matter.  Indee 
it  is  the  vital  difficulty  in  the  production  of  a  reliable  port- 
able instrument  and  presents  a  problem  which  has  never^ 
yet  been  satisfactorily  solved  despite  many  highly  in- 
genious devices  for  the  purpose.  The  light  given  by  an 
incandescent  lamp  used  as  a  standard  varies  so  very  rap- 
idly with  changes  of  current  or  of  voltage  that  even  a 
modest  degree  of  precision  is  extremely  difficult  of  attain- 
ment. However,  it  is  no  small  thing  to  have  at  hand  a 
really  good  selection  of  light-varying  screens  and  to  this 
list  Dr.  Ives  has  made  a  welcome  addition. 


^ 


DYNAMOMETRIC    METHODS  FOR   MEASURING   INDUCTANCE,  CAPAQTY 
AND  FREQUENCY. 

A  number  of  methods  are  used  for  the  measurement  of 
inductance  and  capacity.  Some  of  these  are  physical  labora- 
tory methods,  while  others  are  shop  methods.  The  physical 
laboratory  methods  have,  in  general,  a  higher  degree  of 
accuracy,  but  at  the  expense  of  considerable  delicacy.  In 
a  recent  number  of  the  Elektrotcchnische  Zeitschrift  a 
method  is  explained  by  Prof.  Hermann  Zipp  which,  as  this 
week's  Digest  shows,  is  applicable  either  to  the  balance 
electro-dynamometer  or  to  the  suspended-coil  dynamometer. 
Referring  to  the  balance  electro-dynamometer,  a  primary 
alternating  current  is  sent  through  the  fixed  coil  and  sec- 
ondary currents  are  induced  in  the  suspended  coil.  If  the 
secondary  current  can  be  kept  in  quadrature  with  the  pri- 
mary current,  there  will  be  no  resultant  electromagnetic 
attraction  between  the  tw^o  coils,  whereas  either  attraction 
or  repulsion  will  follow  if  there  be  an  active  component  of 
secondary  current  in  addition  to  the  quadrature  component. 
The  secondary  circuit  is  therefore  adjusted,  with  the  aid 
of  external  inductive  or  condensive  reactance,  until  all 
electromagnetic  force  in  the  balance  dynamometer  disap- 
pears. 

In  all  such  methods,  which  are  rendered  susceptible  of  a 
high  degree  of  precision  by  being  null  methods,  much  de- 
pends upon  the  constancy  and  purity  of  the  frequency  em- 
ployed. If  the  frequency  is  allowed  to  vary  slightly,  the 
results  may  differ  very  appreciably,  and  the  method  is  per- 
haps primarily  to  be  regarded  as  a  method  for  measuring 
frequency.  Again,  even  if  the  frequency  is  kept  strictly 
constant,  but  is  impure,  so  that  harmonics  exist  in  appre- 
ciable magnitude,  these  may  give  rise  to  serious  errors  in 
the  deductions.  It  is  wonderful  how  many  tests,  measure- 
ments and  special  phenomena  of  alternating  currents  de- 
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pent!  upon  the  production  and  maintenance  of  a  pure  fre- 
quency, and  how  few  are  the  means  available  for  this  pur- 
pose. Alternating-current  generators  are,  of  course,  special- 
ly designed  and  built  to  produce  waves  of  emf  as  nearly 
pure  as  possible.  For  many  purposes  such  machines  pro- 
duce practically  pure  frequencies,  but  small  impurities  and 
harmonic  ripples  are  always  present,  and  it  is  only  a  ques- 
tion as  to  the  magnitude  of  impurity  which  can  be  avoided. 
In  other  cases  means  are  provided  for  weeding  out  and 
suppressing  harmonics  in  the  currents  generated  thereby, 
leaving  a  nearly  pure  residual  frequency.  This  method  also 
has  its  limitations.  Finally,  there  are  oscillatory-circuit 
methods,  using  arcs  or  highly  heated  vapors,  which  serve  to 
set  up  very  nearly  pure  frequencies,  but  ordinarily  of  rela- 
tively narrow  limits  in  regard  to  available  power.  Much 
improvement  is  still  needed  in  these  directions. 


THERMAL-ELECTRICAL  ANALOGUE  IN  CABLE  PROBLEMS. 

Although  the  insulation  surrounding  an  electrical  con- 
ductor and  separating  it  directly  or  indirectly  from  the 
return  conductor  of  the  same  electrical  circuit  performs 
simultaneously  the  two  desirable  functions  of  preventing 
the  escape  of  electricity  from  one  conductor  to  the  other 
and  of  maintaining  the  dielectric  separation  between  the 
conductors,  yet  it  is  not  permissible  to  confuse  these  two 
functions.  Thus  in  high-tension  energy  transmission  the 
insulation  resistance  between  conductors  is  of  minor  im- 
portance compared  with  the  strength  of  the  dielectric  to 
resist  puncture,  while  in  low-tension  telegraphic  and  tele- 
phonic transmission  the  leakage  between  conductors  is  of 
much  greater  importance  than  the  ability  to  resist  dielec- 
tric stress;  in  either  case  the  electrostatic  capacity  may  or 
may  not  be  of  noteworthy  importance,  depending  upon  the 
length  of  the  transmission  system.  It  is  seen  therefore 
that  the  criterion  relative  to  the  efficacy  of  insulation  de- 
pends upon  the  conditions  under  which  the  insulated  cir- 
cuit is  to  operate.  In  an  article  by  Mr.  J.  H.  Lendi  which 
appears  in  this  issue  attention  is  directed  to  the  fact  that 
the  insulation  of  energy  transmission  circuit  cables  should 
be  judged  according  to  its  dielectric  strength  or  induc- 
tivity  rather  than  its  insulation  resistance,  or  specific  re- 
sistivity. On  this  account  the  analogy  which  exists  be- 
tween the  thermal  insulation  on  steam  pipes  and  the  insu- 
lation against  loss  of  energy  by  electrical  conduction  from 
a  trans-mission  conductor  is  of  little  importance  in  practi- 
cal problems  relating  to  the  transmission  of  energy  through 
cables. 


THE  LOADED  TELEPHONE  SUBMARINE  CABLE. 

It  will  be  remembered  that  in  1910  a  special  four-wire 
telephone  cable,  with  Pupin  loading  coils,  was  laid  between 
Abbotscliff  and  Grisnez,  across  the  Dover  Straits,  in  order 
to  provide  good  telephonic  communication  between  Paris 
and  stations  in  any  principal  city  of  England.  The  load 
coils  in  the  Abbotsclifif-Grisnez  cable  were  spaced  at  one 
nautical  mile  apart,  and  consisted  of  hollow  cylinders  of 
iron  wire,  overwound  in  gramme-ring  fashion  with  insu- 
lated copper  wire,  as  is  described  in  an  article  this  week  on 
page  592.     The  success  which  has  attended  the  uif  of  the 


Anglo-French  cable  has  led  the  British  Post  Office  to  lay 
a  similar  telephone  cable  of  greater  length  between  St. 
Margaret's,  in  England,  and  La  Panne,  in  Belgium.  This 
cable  has  four  wires,  like  the  Anglo-French  cable;  but  in- 
stead of  providing  two  independent  telephone  circuits  they 
furnish  three,  because  the  new  cable  is  "phantomed"  where- 
as the  old  cable  was  "solid."  In  order  to  load  the  phantom 
circuit,  an  extra  coil  had  to  be  introduced  into  the  cable  at 
each  knot,  thus  extending  somewhat  the  length  of  the  lump 
or  excrescence  which  is  given  to  the  cable  at  such  intervals. 
This  is  the  second  ocean  telephone  cable  to  be  satisfactorily 
laid  with  loading  coils,  and  its  total  length  is  nearly  48 
knots.  Its  equivalent  length  in  "standard"  underground 
telephone  cable  is  reported  as  7.5  miles.  Without  the  load 
coils  it  would  have  ijccn  about  three  times  as  much. 

Since  the  commercial  range  of  "standard"  telephone 
cable  is  about  30  miles,  it  follows  that  it  should  be  possible 
to  lay  a  loaded  cable  of  the  same  type  as  the  new  Anglo- 
Belgian  cable  to  a  total  length  of  some  200  knots  and  main- 
tain commercial  telephone  service  between  its  terminals, 
with  little  or  nothing  to  spare  for  land-line  connections 
beyond.  It  does  not  follow  that  because  the  commercial 
limit  of  the  Anglo-Belgian  type  of  cable  would  be  approxi- 
mately reached  at  200  knots  it  would  be  impossible  to  ex- 
ceed that  range  for  submarine  telephony.  At  the  same 
time,  however,  it  does  follow  that  the  limitations  of  tele- 
phonic range,  with  our  best  means  and  knowledge,  are  much 
closer  in  submarine  cables  than  in  overhead  lines.  From 
a  mechanical  standpoint,  great  ingenuity  has  been  shown  in 
the  manufacture  of  the  Dover  Straits  telephone  cables,  in 
stowing  away  the  load-coils.  These  coils  have  to  be  laid 
and  maintained  in  an  absolutely  watertight  form.  There  are 
considerable  mechanical  difficulties  involved  iii  doing  this, 
because  the  cable  is  not  merely  deposited  at  the  sea  bottom, 
but  it  is  also  laid  under  more  or  less  tensile  stress. 

While,  therefore,  Pupin  load  coils  have  been  of  great 
assistance  in  improving  telephonic  communication  across 
the  Straits  of  Dover,  no  prospects  are  yet  offered  for  bring- 
ing about  telephonic  communication  over  long  submarine 
cables,  not  merely  owing  to  the  increased  difficulties  in 
laying  loaded  cables  in  deep  water,  but  also  because  of  the 
enormous  difficulties  of  electric  retardation  imposed  by  long 
submarine  cables.  In  wireless  telephony,  the  distortional 
effects  of  electric  retardation  do  not  make  their  appearance, 
but,  on  the  other  hand,  the  vocally  produced  electric  waves 
become  so  scattered  and  enfeebled,  when  radiated  out  from 
a  wireless  sending  station,  that  their  present  range  is  limited 
to  a  few  hundred  miles.  For  the  present,  then,  ocean 
telephony  is  about  equally  limited  in  range  both  under  and 
over  the  sea,  for  reasons  that  are  very  different,  and  there 
is  no  immediate  prospect  of  commercial  transatlantic 
telephony  by  either  method.  If,  however,  means  were  avail- 
able for  magnifying  sufficiently  the  electric  power  in  the 
wirelessly  radiated  vocal  waves,  their  range  of  detection 
could  be  greatly  augmented.  What  is  needed  is  a  machine 
for  harnessing  mechanical  power  to  vocal  power,  in  such  a 
manner  as  to  reinforce  very  powerfully  the  energy  of  elec- 
tric vocally  produced  waves.  This  is  equivalent  to  doing 
for  such  waves  electrically  what  the  ordinary  megaphone 
can   already  do   for   them  mechanically. 
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A  REVOLUTIONARY  PATENT  DECISION. 


Uu  Miiiulay  ilii;  United  States  Sui)rcmc  Court  liaiuk-d 
down  a  decision  in  a  patent  case  which  called  forth  a  re 
niarkahlc  protest  from  dissentinjij  members  of  that  ct)iirl. 
Tills  protest,  which  has  been  followetl  by  a  loud  outcry  in 
the  newspapers,  will  probably  leail  to  immediate  action  by 
Congress  toward  nullifying,'  the  effect  of  the  decision. 

The  case  was  an  action  brought  by  .\.  H.  Dick  &  Com- 
pany, of  C'hicago,  which  owns  a  patent  t)n  a  "rotary  mimeo- 
graph," against  the  firm  of  Sidney  Henry,  of  New  York 
C  ity,  for  alleged  contributory  infringement.  A  mimeo- 
graph had  been  sold  by  the  Chicago  firm  to  Christina  B. 
Skou,  of  New  York  City,  the  machine  having  inscribed  on 
it  a  license  under  which  the  purchaser  was  allowed  use  of 
the  machine  oidy  under  the  condition  that  stencils,  paper, 
ink  and  other  supplies  necessary  for  its  operation  should 
be  purchased  from  the  Dick  company  or  its  agents.  Miss 
Skou  purchased  from  the  firm  of  Sidney  Henry  ink  that 
had  not  been  manufactured  by  the  Dick  company,  which 
led  to  the  suit.  F.  P.  Fish,  Esq.,  and  Edmund  \Vetmire, 
Esq.,  of  Boston,  were  counsel  for  the  plaintiff,  and  Arthur 
\'.  Briesen,  Esq..  represented  the  defendant. 

riie  majority  opinion  of  the  court,  which  was  written  by 
Judge  l.urton  and  concurred  in  by  Associate  Justices  Mc- 
Kenna,  Holmes  and  Van  Devanter,  held  that  the  sale  of 
ink  by  the  defendant  was  a  violation  of  the  terms  of  the 
license  and  constituted  an  infringement  of  the  patentees' 
rights.  A  tlissenting  opinion,  written  by  Chief  Justice 
White  and  concurred  in  by  Associate  Justices  Hughes  and 
Lamar,  vigorously  attacked  this  conclusion  and  went  so  far 
as  to  appeal  to  Congress  for  the  enactment  of  legislation  to 
render  the  decision  nugatory — a  departure  from  Supreme 
C^ourt  etiquette  perhaps  without  parallel.  The  decision  is  of 
the  highest  importance  to  the  electrical  industry,  owing  to 
the  live  patent  situation  existing  in  that  industry.  If  the 
principle  established  by  the  decision  were  to  be  applied  in 
its  full  effect  in  that  field,  the  result  would  probably  rev- 
olutionize the  electrical  manufacturing  and  commercial 
situation,  as  a  very  few  patents  might  be  so  construed  as 
to  dominate  all  important  electrical  applications.  One  im- 
mediate consequence  appears  to  be  that  the  order  in  the 
Cleveland  incandescent  lamp  case  relating  to  restrictions 
as  to  fixing  resale  conditions  is  overruled  by  the  implication 
of  the  decision.  Referring  to  the  effect  of  the  decision. 
Chief  Justice  White  said: 

"Who  can  predict  how  far  this  practice  is  going  to 
spread  with  the  sanction  now  given  by  this  court — that  is 
unless  the  legislative  authority  steps  in  and  stops  it?  Take 
a  patentee  selling  a  patented  engine.  He  will  now  have  the 
right  by  contract  to  bring  under  the  patent  laws  all  con- 
tracts for  coal  or  electricity  used  to  afford  power  to  work 
the  machine.  Take  a  patented  cooking  utensil.  The  power 
is  now  recognized  to  bind  by  contract  one  who  buys  the 
utensil  to  use  it  in  connection  with  no  other  food  supply 
but  that  sold  by  the  patentee.  The  illustrations  might  be 
nniltiplied  indefinitely.  They  are  not  imaginary.  *  *  * 
My  mind  cannot  shake  off  the  dread  of  the  vast  extension 
of  practices  which  must  come  from  this  decision.  Who,  1 
submit,  can  put  a  limit  upon  the  monopoly  and  wrongful 
restrictions  which  will  arise  if  by  such  power  a  contract 
otherwise  void  as  against  public  policy  may  be  successfully 
maintained?"  In  another  connection  the  Chief  Justice  said 
the  court  practically  declared  that  a  patentee  of  a  window 
frame  could  require  that  all  the  material  in  a  house  in 
which  the  frame  is  used  must  be  procured  from  him.  and 
similarly  the  buyer  of  a  patented  sewing-machine  might 
be  required  to  purchase  all  the  thread,  needles  and  oil  from 
the  patentee  of  the  machine. 

It  is  asserted  that  the  decision  will  adversely  affect  the 
government  in  its  suits  against  a  number  of  trusts,  par- 
ticularly in  the  National  Cash  Register  and  United  Shoe 
Machinery    cases.      Advices    from    Washington    state    that 


sleps  ;ire  being  taken  by  Atloriicy  ( icneral  \\  ickersham  to 
li.ive  a  rehearing  of  the  case  before  a  full  bench.  Associate 
Jusiiee  Day  was  absent  owing  to  illness  when  the  case  was 
iie.ird,  and  there  was  one  vacancy  (jn  the  bench,  which  has 
just  been  fille<l  by  the  confirmati(jn  of  the  appointment  of 
Judge  I'itney,  of  New  Jersey.  A  bill  is  being  prepared  by 
Latent  Commissioner  L.  li.  Moore  trj  change  the  jjalent 
law  in  order  that  the  decision  shall  not  apply,  and  action 
will  be  taken  to  bring  out  of  connnittee  several  bills  in- 
trcjduced  before  Ccjugress  some  time  ago  and  the  passage 
of  which  would  have  prevented  the  decision.  Senator  Gore 
and  others  will  introduce  new  bills.  One  of  the  leading 
members  of  Congress  has  charged  that  these  bills  have 
heretofore  been  kepi  in  abeyance  by  inlluences  hostile  to 
patent  reform. 

Action  by  the  .Senate  committee  on  interstate  commerce 
is  expected,  this  connnittee  having  been  engaged  in  inves- 
tigating patent  monopolies.  Senator  Brown,  chairman  of 
the  Senate  connnittee  on  patents,  and  members  of  the 
House  committee  on  patents  have  also  expressed  a  willing- 
ness to  act  promptly.  Among  legislation  suggested  is  an 
act  forbidding  the  holding  of  idle  patents  and  permitting 
anyone  to  use  a  patent  upon  payment  to  the  owner  of  a 
royalty  fixed  by  the  government. 

In  a  letter  to  the  New  York  Times,  Mr.  Arthur  V.  Brie- 
sen, counsel  for  the  defendant,  pointed  out  that  the  decision 
held  that  the  sale  alone  of  the  ink,  aside  from  the  use  of  the 
ink,  constituted  infringement. 

"The  fact  is  that  the  Supreme  Court  was  asked  to  decide 
whether  a  person  selling  a  pound  of  ink  to  the  owner  of  a 
mimeograph  which  had  a  license  restriction  printed  upon 
it  became  an  infringer  of  the  patent,  since  he  knew  of  the 
license  restriction  and  expected  the  ink  to  be  used  on  said 
mimeograph.  The  court  held  that  such  a  sale  constituted 
an  infringement  of  the  patent.  No  use  of  ink  on  the  ma- 
chine by  the  owner  of  the  machine  was  alleged  in  the 
certificate,  and  I  know  it  to  be  a  fact  that  such  ink  was  not 
used,  but  was  afterward  offered  in  evidence  as  an  exhibit 
in  the  case." 

No  copy  of  the  opinion  of  the  court  could  be  obtained  up 
to  the  time  of  going  to  press,  and  the  account  given  below 
is  compiled  from  the  newspaper  reports.  In  the  prevailing 
opinion.  Justice  Lurton  said: 

"The  very  object  of  this  statute  is  to  give  a  monopoly 
to  the  inventor,  and  the  fact  that  he  continues  that  monop- 
oly in  his  contracts  disposing  of  his  articles  by  charging 
such  prices  as  he  pleases  is  not  illegal.  If  such  conditions 
interfere  with  public  policy.  Congress  alone  must  change 
the  patent  law. 

"If  I  am  a  patentee  I  may  suppress  my  patent  if  I  will. 
I  may  make  or  have  made  devices  under  my  patent,  but  if 
I  will  neither  sell  nor  permit  any  one  to  use  the  patented 
things  I  am  within  my  rights  and  none  can  complain.  But 
if  a  patentee  says,  T  will  sell  with  the  right  to  use  only 
with  other  things  proper  for  using  with  the  machines,  and 
I  will  sell  at  the  actual  cost  of  machines  to  me,  provided 
you  will  agree  to  use  only  such  articles  as  are  made  by 
me  in  connection  therewith' — if  he  chooses  to  take  his 
profit  in  this  way  instead  of  taking  it  by  the  higher  price 
for  the  machines — has  he  exceeded  his  exclusive  right  to 
make,  sell  and  use  his  patented  machines? 

"The  market  for  the  sale  of  such  articles  to  the  users  of 
his  machines,  which  by  such  a  condition  he  takes  to  him- 
self, was  a  market  which  he  alone  created  by  the  making 
and  the  selling  of  the  new  invention.  Had  he  kept  his  in- 
vention to  himself  no  ink  could  have  been  sold  by  others 
for  use  upon  machines  embodying  that  invention.  By  sell- 
ing it  subject  to  the  restriction  he  took  nothing  from  others 
and  in  no  wise  restricted  their  legitimate  market. 

"Arguments  based  upon  suggestions  of  public  policy  not 
recognized  in  patent  law^  are  not  relevant.  The  field  to 
which  we  are  invited  by  such  arguments  is  legislative,  not 
judicial.     The  decisions  of  this  court,  as  we  construe  them. 
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(Jo  nut  so  limit  the  power  granted  tlic  patentee,  and  we 
could  not  so  restrict  a  patent  grant  without  overruling  a 
l(jng  line  of  judicial  decisions  from  circuit  courts  and  cir- 
cuit courts  of  appeal,  thus  iuHicting  results  upon  indi- 
viduals who  have  made  large  investments  in  reliance  upon 
them." 

(  hief  Justice  Wiiite,  in  dissenting,  said  he  did  so  be- 
cause he  hoped  a  dissenting  opinion  might  serve  as  an 
antidote  to  a  poison  that  might  enter  in  the  future  into 
millions  of  transactions  touching  every  phase  of  society. 
Again,  he  said,  he  hoped  to  call  attention  to  the  fact  that 
this  was  a  question  of  construction,  and  that  if  untold  evils 
were  not  to  follow.  Congress  must  act. 

The  chief  justice  said  tliat  with  a  limited  patent  the 
patent  law  as  construed  by  the  majority  could  now  reach 
out  and  by  contract  include  within  the  patent  every  con- 
ceivable thing  used  in  every  American  household.  The 
chief  justice  arraigned  the  majority  opinion  as  breaking 
all  precedents,  the  court  in  its  past  history  never  having 
failed  to  do  its  duty  to  the  whole  people  and  to  stand  as 
the  protector  of  every   household. 

He  said  that  now  the  patentee  might  become  a  patent 
law  unto  himself,  monopolizing  things  not  novel  or  new. 
in  emphasizing  the  extent  to  which  the  decision  would 
reach  and  how  far  already  restrictions  were  placed  on  the 
sale  of  patented  articles,  Chief  Justice  White  told  of  buy- 
ing  a   razor   recently. 

"When  I  got  home  1  found  I  had  become  an  infringer 
of  a  patent,  because  I  had  paid  for  the  razor  the  price  I 
had  been  asked,   and  nothing  more." 

The  only  safeguard  the  country  had  possessed  against 
this  increasing  evil,  he  said,  had  been  the  hope  that  the 
Supreme  Court  would  hold  the  restrictions  void.  At  least, 
he  declared,  the  majority  should  have  placed  a  limit  on 
its  decision  by  which  public  policy  would  not  allow  the 
patent  law  to  be  used  as  a  screen  to  conmiit  wrongs  and 
work  monopoly  in  articles  not  patentable. 

"The  ruling  now  in  effect,"  he  said,  "is  that  the  patentee 
has  the  power  by  contract  to  extend  his  patent  rights  so 
as  to  bring  within  the  claims  of  his  patent  things  which  are 
not  embraced  therein,  thus  virtually  legislating  by  causing 
the  patent  laws  to  cover  subjects  to  which  without  the  ex- 
ercise of  the  right  of  contract  they  could  not  reach,  the  re- 
sult being  not  only  to  multiply  monopolies  at  the  will  of  the 
interested  party  but  also  to  destroy  the  jurisdiction  of  the 
state  courts  over  subjects  which  from  the  beginning  have 
been  within  their  authority.  The  decision  of  the  majority 
curtails  the  rights  of  society,  reaching  into  the  home  of 
everv  man." 


A.  I.  E.  E.  NOMINATIONS. 


The  board  of  directors  of  the  American  Institute  of  Elec- 
trical Engineers  has  selected  the  following  as  nominees  for 
the  election  to  be  held  during  May,  1912: 

Mr.  Ralph  D.  Mershon,  New  York,  president ;  Messrs. 
W.  S.  Murray,  New  Haven;  A.  W.  Berresford,  Milwaukee, 
and  S.  D.  Sprong,  Brooklyn,  vice-presidents;  Messrs.  C.  A. 
Adams,  Cambridge;  W.  B.  Jackson,  Chicago:  J.  F.  Stevens, 
Philadelphia,  and  William  McClellan,  New  York,  mana- 
gers; Mr.  George  A.  Hamilton,  New  York,  treasurer;  Mr. 
F.  L.  Hutchinson,  New  York,  secretarv. 


A.  I.  E.  E.  AFFAIRS. 


At  the  nionthlv  meeting  on  March  8  of  the  board  of 
directors  of  the  American  Institute  of  IClectrical  Engineers 
118  associates  were  elected,  eighty-four  students  enrolled 
and  the  following  associates  transferred  to  full  membership : 
Messrs.    A.    C.    Humphreys,    L.    A.    Osborne.    Clayton    II. 


.Sharp,  Carl  J.  i-echheimer,  Nicholas  Stahl,  Nathan  Hay- 
ward,  Jidward  II.  J-Iverett,  Frederick  W.  l-llls  and  George 
L.  Hoxie.  It  was  voted  to  hold  the  annual  convention  of 
the  Institute  in  Boston,  June  24-26.  Mr.  Charles  I"'.  Beames 
was  appointed  local  honorary  secretary  of  the  Institute  at 
Mysore,  India.  Votes  in  nomination  of  officers  for  the 
ensuing  year,  representing  about  15  per  cent  of  the  mem- 
bership, were  canvassed,  and  an  official  ballot  authorized  as 
noted  elsewhere.  President  Dunn  announced  that  he  in- 
tended to  preside  over  the  Pacific  coast  convention  of  the 
Institute,  to  be  held  in  Portland  on  April  16  to  20. 

CODE  OF  PKOFESSIONAL  CONDUCT. 

(Jn  the  unanimous  reconniiendation  of  the  connuittee  on 
code  of  principles  of  professional  conduct,  supported  by  the 
reconnneudation  of  fourteen  of  a  jury  of  eighteen  leading 
members  of  the  Institute  to  whom  the  code  was  referred  for 
approval  before  it  was  presented  to  the  board  of  directors, 
the  board  confirmed  the  unanimous  tentative  approval  given 
at  its  meeting  a  month  ago  and  adopted,  by  the  vote  of  all 
present  except  one,  the  final  draft  of  the  code  as  presented 
in  the  conunittee's  report,  thereby  completing  the  work 
initiated  by  Past-president  Wheeler  in  his  address  on  "En- 
gineering Honor"  before  the  annual  convention  of  1906. 
The  full  text  of  the  code  appears  elsewhere  in  this  issue. 
The  committee  was  added  to  the  list  of  permanent  com- 
mittees of  the  Institute,  and  will  revise  and  add  to  the  code 
from  time  to  time  on  receipt  of  criticisms  and  suggestions 
from  members,  the  code  thus  being  placed  on  the  same  basis 
as  the  standardization  rules. 

PANAMA  ELECTRICAI,  CONGRESS. 

The  president  announced  the  officers  of  the  committee  on 
organization  of  the  International  Electrical  Congress  of 
San  Francisco.  1915,  as  follows:  Dr.  Charles  P.  .Steinmetz, 
president ;  Dr.  A.  E.  Kennelly,  vice-president,  in  charge  of 
program ;  Mr.  C.  O.  Mailloux,  vice-president,  in  charge  of 
international  relations;  Mr.  W.  D.  Weaver,  vice-president, 
in  charge  of  organization;  Mr.  Henry  A.  Lardner,  vice- 
president,  in  charge  of  Pacific  coast  relations;  Dr.  E.  B. 
Rosa,  of  the  United  States  Bureau  of  Standards,  secretary; 
Mr.  Preston  S.  Millar,  of  the  Electrical  Testing  Labora- 
tories, treasurer  and  business  manager.  The  body  of  the 
committee  will  be  announced  later,  and  also  the  advisory 
and  honorary  members,  who  are  to  be  chosen  by  the  com- 
mittee itself  with  the  co-operation  of  the  International  Elec- 
trotechnical  Commission  and  of  the  engineering,  scientific 
and  technical  bodies  of  the  L^nited  States,  Canada  and 
^lexico. 

The  memorial  of  the  convention  of  delegates  of  .American 
engineering  societies  held  in  San  Francisco  on  Jan.  15  to 
formulate  plans  for  holding  an  international  engineering 
congress  at  San  Francisco,  having  been  sent  to  all  the  mem- 
bers of  the  board,  which  at  its  meeting  in  January  voted 
to  support  such  a  general  engineering  congress,  was  re- 
ferred to  the  committee  on  international  electrical  congress 
for  recommendations. 

WATER-POWER     LEdlSi.ATION. 

The  power  transmission  committee  of  the  National  Elec- 
tric Light  Association,  through  Mr.  John  R.  McKee,  having 
brought  to  the  attention  of  the  Institute  the  draft  of  a 
water-power  bill  designed  to  improve  the  existing  condi- 
tions holding  back  the  economical  development  of  water- 
liowers,  the  Institute  public  policy  committee  recommended 
abstaining  from  either  approving  or  disapproving  the  bill 
until  further,  time  for  its  consideration  could  be  had,  which 
recommendation  was  adopted,  and  the  measure  was  referred 
hack  to  the  committee  with  instructions  to  rc]iort  at  the 
.\pril  meeting  of  the  board. 

JOUIiERT   ME.MORIAL. 

A  connnunication  from  Mr.  Paul  Janet,  director  of  the 
Laboratoire  Central  and  of  the  ficole  Superieure  d'£lec- 
tricite.  of  Paris,  was  presented,  inviting  subscriptions  to  a 
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incinorial  fmnl  in  lionor  of  tlu-  lucinory  of  tlu-  late  dis- 
tinjjnislifd  savant,  l'rt)f.  Jules  Jouliort,  the  foundiT  of  the 
tlicorv  of  till"  altt'rnatin{4-current  dynamo.  The  directors 
pa.ssed  a  re.solution  expre.s.sing  their  sympathy  with  the 
movement  and  their  appreciation  of  the  opportunity  thus 
given  them  to  do  honor  to  the  name  of  tlio  iniiiient  I'rench 
scientist,  and  authori/ed  the  appointment  ol  a  connnittee  to 
receive  snb.scriptions.  On  this  committee  were  appointed 
Mr.  ('.  ().  Maillou.x.  chairman;  Mr,  Charles  l"..  Scrihncr, 
Or.  Carl  llerinj;  and  IVof.  Comfort  .\.  Adams. 

AMENDMKNTS  TO  CONS  liri'TION. 

Hallots  will  he  sent  out  on  March  -M  coverint;  the  con- 
stitutional amendments  providing  for  an  additional  grade 
of  memhership  by  which  the  present. two  grades  of  associate 
and  member  will  be  rearranged  into  three  grades.  A  new 
grade  called  "' fellow"  is  added  at  the  top.  the  grade  of  mem- 
ber remains  as  it  is  with  somewhat  reduced  qualifications 
for  admission,  and  the  grade  of  associate  is  unchanged. 
The  dues  of  the  highest  grade,  which  it  is  expected  will  in- 
clude, as  it  does  at  present,  approximately  lo  per  cent  of 
the  membership  of  the  Institute,  and  for  which  an  engineer- 
ing experience  of  ten  years  is  required,  are  to  be  $5  higher 
than  the  dues  for  the  present  grade  of  member.  The  dues 
for  the  grade  of  member  and  the  dues  for  the  grade  of 
associate  remain  unchanged. 

P.\TENT  REFORM. 

The  St.  Louis  Section  some  months  ago,  on  account  of  a 
deep  interest  in  the  efficiency  of  the  United  States  patent 
system,  passed  resolutions  petitioning  the  President  of  the 
United  States  to  investigate  and  remedy  certain  defects. 
The  board  of  directors  felt  that  the  policy  of  the  Institute 
in  a  national  matter  should  be  expressed  by  the  whole  In- 
stitute as  represented  by  the  board,  and  after  correspond- 
ence with  the  St.  Louis  Section  and  on  recommendation  of 
the  public  policy  committee  it  authorized  the  appointment 
of  a  special  and  representative  patent  committee  which 
should  take  up  the  questions  raised  by  the  St.  Louis  Section, 
investigate  them  carefully  and  make  such  report  and  recom- 
mendations as  could  be  adopted  by  the  board  and  used  to 
further  the  object  in  view.  Following  are  the  appointments 
to  this  committee :  Chairman,  Prof.  Dugald  C.  Jackson, 
Massachusetts  Institute  of  Technology;  Mr.  A.  W.  Berres- 
ford,  Cutler-Hammer  Company,  Milwaukee;  J.  H.  Brun- 
inga,  Esq.,  .patent  lawyer,  St.  Louis;  Mr.  James  Burke, 
Burke  Electric  Company,  Erie,  Pa. ;  Frederick  P.  Fish,  Esq., 
Boston,  patent  lawyer;  Mr.  Kempster  B.  Miller,  Chicago; 
Dr.  M.  I.  Pupin.  Columbia  University;  Mr.  C.  E.  Scribner, 
Western  Electric  Company.  This  committee  is  expected  to 
confer  with  the  committees  of  other  organizations  that  have 
been  appointed  for  the  same  purpose. 


A.  I.  E.  E.    CODE    OF    PROFESSIONAL    CONDUCT. 


Following  is  the  code  of  principles  of  professional  con- 
duct adopted  at  the  meeting  on  March  8  of  the  board  of 
directors  of  the  American  Institute  of  Electrical  Engineers: 

GENER.\L   PRINCIPLES. 

1.  In  all  of  his  relations  the  engineer  should  be  guided 
by  the  highest  principles  of  honor. 

2.  It  is  the  duty  of  the  engineer  to  satisfy  himself  to  the 
best  of  his  ability  that  the  enterprises  with  which  he  be- 
comes identified  are  of  legitimate  character.  •  If  after  be- 
coming associated  with  an  enterprise  he  finds  it  to  be  of 
questionable  character,  he  should  sever  his  connection  with 
it  as  soon  as  practicable. 

THE  engineer's  RELATIONS   TO   CLIENT  OR  EMPLOYER. 

3.  The  engineer  should  consider  the  protection  of  a 
client's  or  employer's  interests  his  first  professional  obliga- 
tion, and  therefore  should  avoid  every  act  contrary  to  this 


(Inly.  If  any  other  considerations,  sucii  as  professional  ob- 
lig;ilions  or  restrictions,  interfere  with  his  meeting  the  legit- 
imate expectation  of  a  client  or  employer,  the  engineer 
shoidd  inform  him  of  the  situation. 

4.  An  engineer  cannot  honorably  accept  compensali(jn, 
financial  or  otherwise,  from  more  than  (jne  interested  parly, 
without  the  consent  of  all  parlies.  The  engineer,  whether 
consulting,  designing,  inslalling  or  operating,  nuisl  nrjl  ac- 
cept commissions,  directly  or  indirectly,  from  parties  dealing 
with  his  client  or  employer. 

5.  An  engineer  called  upon  lo  decide  on  the  use  of  inven- 
tions, ap[)aralus,  or  anything  in  which  he  has  a  financial 
interest,  should  make  his  status  in  the  matter  clearly  under- 
stood before  engagement. 

6.  An  engineer  in  independent  practice  may  be  employed 
by  more  than  one  party  when  the  interests  of  the  several 
parties  do  not  conflict;  and  it  should  l)e  understood  that  he 
is  not  expected  to  devote  his  entire  time  to  the  work  of  one, 
but  is  free  to  carry  out  other  engagements.  A  consulting 
engineer  permanently  retained  by  a  party  should  notify 
others  of  this  affiliation  before  entering  into  relations  with 
them,  if,  in  his  opinion,  the  interests  might  conflict. 

7.  An  engineer  should  consider  it  his  duty  to  make  every 
effort  to  remedy  dangerous  defects  in  apparatus  or  struc- 
tures or  dangerous  conditions  of  operation,  and  should  bring 
these  to  the  attention  of  his  client  or  employer. 

OWNERSHIP  OF  ENGINEERING  RECORDS  AND  DATA 

8.  It  is  desirable  that  an  engineer  undertaking  for  others 
work  in  connection  with  which  he  may  make  improvements, 
inventions,  plans,  designs  or  other  records  should  enter  into 
an  agreement  regarding  their  ownership. 

9.  If  an  engineer  uses  information  which  is  not  common 
knowledge  or'  public  property,  but  which  he  obtains  from  a 
client  or  employer,  the  results  in  the  form  of  plans,  designs 
or  other  records  should  not  be  regarded  as  his  property,  but 
the  property  of  his  client  or  employer. 

10.  If  an  engineer  uses  only  his  own  knowledge,  or  infor- 
mation or  data  which  by  prior  publication  or  otherwise  are 
public  property,  and  obtains  no  engineering  data  from  a 
client  or  employer,  except  performance  specifications  or 
routine  information,  then  in  the  absence  of  an  agreement 
to  the  contrary  the  results  in  the  form  of  inventions,  plans, 
designs  or  other  records  should  be  regarded  as  the  property 
of  the  engineer,  and  the  client  or  employer  should  be  en- 
titled to  their  use  only  in  the  case  for  which  the  engineer 
was  retained. 

11.  All  work  and  results  accomplished  by  the  engineer  in 
the  form  of  inventions,  plans,  designs  or  other  records  that 
are  outside  of  the  field  of  engineering  for  which  a  client  or 
employer  has  retained  him  should  be  regarded  as  the  engi- 
neer's property  unless  there  is  an  agreement  to  the  contrary. 

12.  When  an  engineer  or  manufacturer  builds  apparatus 
from  designs  supplied  to  him  by  a  customer,  the  designs  re- 
main the  property  of  the  customer  and  should  not  be  dupli- 
cated by  the  engineer  or  manufacturer  for  others  without 
express  permission.  When  the  engineer  or  manufacturer 
and  a  customer  jointly  work  out  designs  and  plans  or  de- 
velop inventions,  a  clear  understanding  should  be  reached 
before  the  beginning  of  the  work  regarding  the  respective 
rights  of  ownership  in  any  inventions,  designs  or  matters  of 
similar  character  that  may  result. 

13.  Any  engineering  data  or  information  which  an  engi- 
neer obtains  from  his  client  or  employer,  or  which  he 
creates  as  a  result  of  such  information,  must  be  considered 
confidential  by  the  engineer;  and  while  he  is  justified  in 
using  such  data  or  information  in  his  own  practice  as  form- 
ing part  of  his  professional  experience,  its  publication  with- 
out express  permission  is  improper. 

14.  Designs,  data,  records  and  notes  made  by  an  employee 
and  referring  exclusively  to  his  employer's  work  should  be 
regarded  as  his  employer's  property. 

15.  A  customer  in  buying  apparatus  does  not  acquire  any 
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•ight  in  its  design  but  only  the  use  of  the  apparatus  pur- 
:hased.  A  client  does  not  acquire  any  right  to  the  plans 
nade  by  a  consulting  engineer  except  for  the  specific  case 
'or  which  they  were  made. 

THE  engineer's  RELATIONS  TO  THE  PUBLIC. 

16.  The  engineer  should  endeavor  to  assist  the  public  to 
I  fair  and  correct  general  understanding  of  engineering 
natters,  to  extend  the  general  knowledge  of  engineering 
md  to  discourage  the  appearance  of  untrue,  unfair  or  ex- 
iggerated  statements  on  engineering  subjects  in  the  press 
»r  elsewhere,  especially  if  these  statements  may  lead  to,  or 
ire  made  for  the  purpose  of,  inducing  the  public  to  partici- 
late  in  unworthy  enterprises. 

17.  Technical  discussions  and  criticisms  of  engineering 
ubjects  should  not  be  conducted  in  the  public  press,  but 
•efore  engineering  societies  or  in  the  technical  press. 

18.  It  is  desirable  that  first  publication  concerning  inven- 
ions  or  other  engineering  advances  should  not  be  made 
hrough  the  public  press,  but  before  engineering  societies 
ir  through  technical  publications. 

19.  It  is  unprofessional  to  give  an  opinion  on  a  subject 
vithout  being  fully  informed  as  to  all  the  facts  relating 
hereto  and  as  to  the  purposes  for  which  the  information  is 
sked.  The  opinion  should  contain  a  full  statement  of  the 
onditions  under  which  it  applies. 

HE  engineer's  RELATION   TO  THE  ENGINEERING   FRATERNITY. 

20.  The  ena^ineer  should  take  an  interest  in  and  assist  his 
ellow  engineers  by  exchange  of  general  information  and 
xperience,  by  instruction  and  similar  aid,  through  the  en- 
gineering societies  or  by  other  means.  He  should  endeavor 
0  protect  all  reputable  engineers  from  misrepresentation. 

21.  The  engineer  should  take  care  that  credit  for  engi- 
leering  work  is  attributed  to  those  who,  so  far  as  his 
inowledge  goes,  are  the  real  authors  of  such  work. 

22.  An  engineer  in  responsible  charge  of  work  should  not 
ermit  non-technical  persons  to  overrule  his  engineering 
udgnients  on  purely  engineering  grounds. 

AMENDMENTS. 

Additions  to  or  modifications  in  this  code  may  be  made  by 
he  board  of  directors  under  the  procedure  applying  to  a 
ly-law. 

While  the  above  principles  express,  generally,  tlie  engi- 
leer's  relations  to  client,  employer,  the  public  and  the  engi- 
leering  fraternity,  it  is  not  presumed  that  they  define  all  of 
he  engineer's  duties  and  obligations. 


LANS   FOR  NEW  ENGLAND  N.   E.  L.  A.  SECTION 
CONVENTION. 


The  annual  meeting  of  the  New  England  Section  of  the 
National  J'Llectric  Light  Association  will  be  held  at  the 
iotel  Kimball,  Springfield,  Mass.,  on  Thursday  and  Friday, 
vlarch  21  and  22.  An  attractive  program  has  been  pre- 
»ared,  including  four  papers  of  timely  interest,  a  luncheon 
>f  the  regular  "Friday"  section,  which  has  been  meeting  so 
uccessfully  in  Boston  during  the  past  two  months,  and 
various  entertainment  and  social  features.  The  convention 
vill  open  at  1 130  p.  m.  Thursday  with  an  address  by  Presi- 
lent  H.  T.  Sands,  after  which  a  paper  will  be  read  by  Mr. 
-.  L.  Elden,  of  the  Boston  Edison  Company,  on  "Load 
^actor  and  Power  Factor — How  to  Improve  Them."  At 
5  p.  m.  Thursday  a  cabaret  performance  will  be  given  in 
he  hotel  for  members  and  their  guests.  The  Friday  ses- 
;ion  will  be  called  to  order  at  9:30  a.m.,  at  which  time  a 
)aper  on  "The  Relation  of  the  Central  Station  to  the  Wiring 
lontractor"  will  be  read  by  Mr.  C.  R.  Hayes,  of  the  Fitch- 
)urg  (Mass.)  Gas  &  Electric  Light  Company,  followed  by 
I  paper  on  "The  Exhaust  Steam  Turbine  as  Applied  to 
?.lectric  Lighting,"  by  Mr.  Walter  R.  Eaton,  of  the  Cam- 


bridge (Mass.)  l^lectric  Light  Company.  The  Luncheon 
Club  branch  will  meet  from  12:30  to  2  p.m.,  when  brief 
addresses  will  be  made.  The  afternoon  session  will  be 
held  at  2  130  p.  m.,  at  which  a  paper  on  "The  Development 
of  the  I'.lectric  Vehicle  in  Xcw  JCngland"  will  be  presented 
by  Mr.  I-red  H.  Smith,  of  the  Worcester  (Mass.j  Electric 
Light  Company.  In  the  evening  at  8  o'clock  a  banquet  will 
be  held,  at  which  an  address  will  be  given  by  President  John 
F.  Gilchrist,  of  the  National  Association.  The  election  of 
officers  for  the  ensuing  year  will  be  held  on  Friday  after- 
noon, following  the  discussion  of  Mr.  Eaton's  paper.  The 
entertainment  committee  of  the  convention  is  as  follows: 
Chairman,  Mr.  W.  L.  Mulligan,  Springfield,  ]\Iass.,  and 
Messrs.  C.  A.  Paul,  Bridgeport,  Conn. ;  F.  D.  Adams,  New 
Haven,  Conn. ;  G.  M.  Rossman,  Keene,  N.  H.,  and  C.  C. 
Wells,  Middlebury,  Vt.  Mr.  Almon  Foster,  Boston,  is  in 
charge  of  the  program,  and  registration  is  in  the  hands  of 
Miss  O.  A.  Bursiel,  secretary  of  the  New  England  Section, 
Room  1 123,  149  Tremont  Street,  Boston. 


THE    ELECTRIC  VEHICLE  IN  BOSTON. 


At  a  meeting  of  the  Boston  Electric  X'ehicle  Club  on 
March  6  Mr.  E.  S.  Mansfield  announced  that  the  number 
of  electric  pleasure  vehicles  registered  in  Massachusetts  has 
increased  from  238  to  405  in  the  past  year,  and  the  number 
of  electric  commercial  cars  from  173  to  234,  a  total  gain  of 
228  machines,  or  56  per  cent.  It  appeared  certain  tiiat  this 
growth  was  in  large  measure  due  to  the  campaign  which  the 
Edison  Electric  Illuminating  Company  of  Boston  and  the 
local  representatives  of  electric-vehicle  manufacturers  have 
been  waging.  The  announcement  was  made  that  the 
Edison  company  is  now  sending  folders  to  about  1000  pros- 
pective electric  vehicle  purchasers  advertising  the  value  of 
the  pleasure  car  in  "winter  travel  de  luxe"  and  "summer 
travel  ideal,"  each  folder  carrying  an  engraved  appoint- 
ment card  for  demonstrations  and  a  stamped  envelope 
addressed  in  script  to  the  secretary  of  the  club.  Messrs. 
Esgar  and  Stevenson,  of  the  Flanders  Company,  and  Mr. 
W.  G.  Bottom,  of  the  Anderson  Electric  Carriage  Com- 
pany, addressed  the  club  briefly,  touching  upon  the  value 
of  the  Boston  campaign,  and  a  similar  communication  was 
read  from  Mr.  Hayden  Fames,  Cleveland.  Mr.  H.  W. 
Butler,  of  the  Electrical  Power  &  Storage  Company.  Lon- 
don, England,  spoke  of  the  striking  impression  electric- 
vehicle  development  in  America  made  upon  him  in  a  recent 
tour  of  the  country.  He  said  that  the  central  stations  de- 
serve great  credit  for  the  work  they  are  doing  and  cited  the 
willingness  of  American  women  to  drive  their  own  electric 
vehicles  as  an  important  advantage  not  realized  as  yet  in 
England.  He  remarked  that  in  the  latter  country  the  cen- 
tral stations  are  paying  too  much  attention  to  the  sale  of 
energy-using  devices  of  almost  toy  size,  compared  with  the 
possible  earning  power  of  electric-vehicle  charging. 

The  conclusion  of  the  first  year's  campaign  of  the  Edison 
Electric  Illuminating  Company  of  Boston  and  allied  manu- 
facturing interests  on  behalf  of  the  electric  vehicle  was 
celebrated  at  the  Hotel  Thorndike,  Boston,  on  March  11.  by 
a  banquet  and  meeting  of  the  Boston  Electric  Vehicle  Club 
and  the  New  England  Section  of  the  Electric  Vehicle  Asso- 
ciation of  America.  The  principal  speaker  was  Mr.  P.  D. 
Wagoner,  president  of  the  General  Vehicle  Company,  Long 
Island  City,  N.  Y.,  Mr.  E.  S.  Mansfield  being  toastmaster. 
Mr.  Wagoner  delivered  a  powerful  address  reinforced  by 
numerous  statistics  which  demonstrated  that  the  electric 
conmiercial  vehicle  is  a  great  success  from  the  vital  aspects 
of  operating  economy,  low  maintenance  cost,  low  deprecia- 
tion and  increased  capacity  for  haulage,  having  attained  a 
reliability  unsurpassed  in  the  field  of  city  trackless  trans- 
portation, and  being  popularized  at  a  rate  which  inakes  the 
ownership    figures   of   a    fortnight    ago    hopelessly    out    of 
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date.  A  ilclailcd  ri-sume  of  Mr.  Wngoncr's  romarks  will  be 
printed  in  a  later  issue.  Prof.  Harold  Pender,  of  the  Massa- 
cliii.>^ctts  institute  of  Technology,  outlined  the  research  work 
on  electric  and  >;asoline  vehicles  and  hor.se  drawn  ctiuipnients 
which  has  been  under  way  at  the  Institute  for  about  a  year 
under  the  auspices  of  the  lioston  Mdison  company.  IVo- 
fessor  Pender  also  presented  a  curve  of  comparative  op- 
erating economy  for  horse-drawn  vehicles  and  an  electric 
outfit,  showing  the  greater  efficiency  of  the  latter  for  runs 
of  2o  miles  and  upward  per  day.  President  Day  Baker,  of 
the  Boston  l-llectric  Vehicle  Club,  also  spoke  on  recent  elec- 
tric-vehicle progress.  A  considerable  number  of  officials 
of  trucking  organizations  at  Boston  were  also  in  attendance, 
and  Mr.  IT.  W.  Moses  gave  a  short  lantern  slide  talk  upon 
the  Boston  1912  Electric  Show. 


OPERATION  OF  CHICAGO  ELEVATED  RAILWAYS. 


Before  the  Electric  Club  of  Chicago  on  March  7  Mr. 
Edward  J.  Blair,  electrical  engineer  for  the  Chicago  Ele- 
vated Railways,  gave  an  address  on  "The  Chicago  Elevated 
Railway  Lines  and  Their  Operation."  Mr.  Blair  gave 
some  interesting  statistics  of  the  combined  elevated-railway 
systems  in  Chicago.  In  all,  there  are  160  miles  (single- 
track  basis)  of  elevated  railways  in  Chicago,  exclusive  of 
the  yards.  Of  these  tracks  1461  cars  are  operated,  807 
being  motor  cars,  615  trailers  and  39  service  cars.  The  car- 
mileage  for  the  year  191 1  was  47,000,000.  To  operate  this 
traffic  last  year,  168,000,000  kw-hr.  of  electrical  energy  was 
required.  Seventy-two  per  cent  of  this  energy  was  pro- 
duced in  the  steam-generating  plants  of  the  elevated-railway 
companies  and  28  per  cent  was  purchased  from  the  Com- 
monwealth Edison  Company.  On  an  average,  3.6  kw-hr.  of 
energy  is  required  to  drive,  light  and  heat  an  elevated  rail- 
way car  for  i  mile.  Taking  into  account  overhead  charges, 
this  works  out  at  an  appioximate  cost  of  5  cents  per  car- 
mile  for  the  energy  consumption  alone. 

Constant  effort  is  made  to  reduce  the  consumption  of 
energy  to  the  minimum,  and  one  device  installed  for  this 
purpose  is  the  coasting  clock,  which  records  the  time  when 
the  train  is  coasting  and  is  an  inducement  to  the  motor- 
man  to  be  as  economical  of  energy  as  he  can  be  and  main- 
tain his  schedule.  The  companies  are  trying  to  abolish  the 
leakage  •oi  electricity  from  return  circuits,  in  order  to  pre- 
vent damage  to  buried  metallic   structures  by  electrolysis. 


SERVICE  ANNUITIES  DISCUSSED  BY  MR.  ARTHUR 
WILLIAMS. 


A  paper  by  Mr.  Arthur  Williams,  New  York  Edison 
Company,  on  the  subject  of  "Service  Annuities"  was  read 
before  the  National  Civic  Federation  at  its  meeting  in 
Washington,  D.  C,  on  March  6. 

Mr.  Williams  divided  his  subject  into  three  parts,  dealing 
first  with  the  question  of  whether  payments  should  be  called 
compensation  or  charity,  second  with  the  advantage  of  con- 
tinuous service,  and  third  with  the  term  "pensions"  and  the 
cost  of  service  annuities  of  the  character  discussed.  He 
said  that  in  any  important  enterprise  the  industrial  need  of 
continual  service  is  always  present,  perhaps  latent  under 
normal  conditions  but  very  active  in  time  of  labor  stresses. 
Is  an  industry  justified  in  asking  its  workmen  to  continue 
at  work  w-hen  it  needs  men.  and  thus,  by  example,  in- 
fluencing others  to  do  likewise,  without  offering  to  the  men 
a  corresponding  equivalent  after  years  of  faithful  effort? 

The  provision  of  prospective  compensation  for  continu- 
ous service  will  have  a  deterrent  effect  in  the  incitement 
of  industrial  disturbances.  This  effect,  however,  Mr.  Wil- 
liams said,  will  be  largely  moral.     With  the  large  majority 


of  Workers  it  will  jjrobably  result  from  the  emphjyee's  reali- 
zation that  he  is  receiving  from  his  employers  more  than 
ordinary  recognition  and  that  more  than  an  ordinary  wajjc 
value  is  placed  upon  his  services,  rather  than  fr<iin  any 
fear  of  ultimate  poverty  or  destitution. 

Mr.  Williams  said  that  many  employers  have  been  de- 
terred from  adopting  a  plan  for  the  payment  of  .service^ 
annuities  through  fear  that  the  cost  would  prove  too  great« 
A  conservative  rule  has  been  found  in  the  stipulation  that 
the  minimum  term  of  service  shall  be  ten  years,  though  some 
employers  accept  other  periods  to  a  ma.xinnnn  oi  twenty 
years;  that  the  amount  of  the  annuity  shall  be  between 
I  per  cent  and  2  per  cent  for  each  year  of  contimious  serv- 
ice, based  upon  the  average  wages  of  a  preceding  period  of 
either  five  or  ten  years;  that  the  minimum  annuity  paid 
shall  be  25  per  cent  of  this  average  and  the  maximum  50 
per  cent.  In  a  recent — the  tenth  consecutive — year  the  an- 
nuity payments  of  one  of  the  large  railroads  approximated 
0.7  per  cent  of  the  annual  payroll.  A  number  of  estimates 
indicate  that  the  cost  of  a  well-defined  annuity  plan  need 
not  exceed  i  per  cent  of  the  payroll. 

In  conclusion,  Mr.  Williams  said  that  in  the  last  analysis 
it  would  be  most  desirable  if  every  worker  could  look  for- 
ward to  an  annuity  for  his  independent  support  when  his 
earning  powers  should  be  diminished  or  cease  entirely.  To 
make  service  annuities  possible  to  all  industrial  workers, 
including  those  who  pass  from  job  to  job  and  from  employer 
to  employer,  it  would  seem  desirable  to  provide  a  means 
whereby  they  can  be  obtained  with  absolute  safety  substan- 
tially at  cost.  In  the  absence  of  a  governmental  medium 
this  could  be  done  possibly  through  industrial  or  social 
groups. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


MASSACHUSETTS    COMMISSION. 

The  Gas,  and  Electric  Light  Commission  has  handed 
down  an  order  approving  an  issue  by  the  Amherst  Gas 
Company  of  additional  capital  stock  to  the  amount  of 
$50,000  par  value,  at  a  price  of  $100  per  share.  The  pro- 
ceeds will  in  part  be  devoted  to  meeting  the  cost  of  extend- 
ing the  company's  distribution  system  and  purchasing  real 
estate  for  plant  additions. 

The  Gas  and  Electric  Light  Commission  gave  a  public 
hearing  on  Feb.  28  at  Brockton  upon  the  petition  of  various 
consumers  for  a  reduction  in  the  price  of  electricity  sup- 
plied by  the  Edison  Electric  Illuminating  Company  of  that 
city.  The  petition  was  brought  as  a  feature  of  a  request 
of  certain  linemen  for  an  increase  in  wages,  bearing  particu- 
larly upon  payment  for  overtime  and  Sunday  work.  The 
petitioners  contended  that  the  desired  reduction  in  rates 
should  be  required  of  the  company  as  a  retaliatory  measure 
following  the  failure  of  the  labor  interests  to  obtain  the 
increase  demanded.  Evidence  was  also  introduced  tending 
to  show  discriminative  practices  in  connection  with  the 
company's  lighting  rates.  The  commission  indicated  that 
its  concern  with  the  petition  rested  on  the  general  problem 
of  the  reasonableness  of  the  company's  rates  and  that  it  has 
little  or  no  jurisdiction  upon  the  matter  of  wage  agreement 
itself.  The  hearing  was  continued  to  March  t8  to  enable 
the  company  to  present  its  answers  to  questions  raised. 

Governor  Foss  has  sent  a  special  message  to  the  Legis- 
lature recommending  the  passage  of  a  bill  establishing  a 
single  public  utilities  commission  in  place  of  the  several 
boards  at  present  having  jurisdiction  over  railroad,  gas, 
electric  and  similar  interests.  The  bill  proposed  by  the 
Governor  abolishes  the  Gas  and  Electric  Light  Commission 
and  the  Railroad  Commission  and  takes  away  the  present 
powers  of  the  Highway  Commission  over  electrical  com- 
munication. The  Boston  Transit  Commission  is  unaffected 
by  the  bill,  its  function  of  building  subways  in  Boston  being 
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undisturbed.  The  Governor  reconuiiends  a  connnission  of 
five  members  having  salaries  of  $9,000  each,  with  an  addi- 
tional $1,000  for  the  chairman,  the  absence  of  civil  service 
appointments  in  relation  to  officials  receiving  above  $1,200 
per  year,  power  to  investigate  any  matters  of  interest  to  the 
board,  to  appraise  properties,  inspect  premises,  audit  books, 
dictate  the  form  of  accounts,  order  returns,  require  depre- 
ciation reserves,  give  relief  from  unjust  refusals,  order 
adequate  facilities,  fix  reasonable  rates  and  punish  illegal 
discriminations.  All  public  utility  companies  are  obliged 
to  file  their  schedules  and  any  increase  in  rates  may  be 
estopped.  The  bill  concludes  with  penal  provisions  of  a 
stringent  character,  jail  sentences  being  provided  for 
flagrant  cases  of  violation. 

NEW    YOKK    COMMISSION. 

The  New  York  Public  Service  Commission  for  the  First 
District  has  begun  the  publication  of  an  official  series  of 
reports  of  its  opinions  and  decisions,  in  pamphlet  "advance 
sheets"  and  bound  volumes,  in  style  similar  to  the  law  re- 
ports containing  the  decisions  of  the  courts.  The  New 
York  Commission  is  the  first  of  the  state  regulative  com- 
missions to  publish  all  its  opinions  in  such  a  series,  with 
both  consecutive  advance  sheets  and  bound  volumes.  "Ad- 
vance sheets"  have  been  prepared  covering  the  opinions 
from  Jan.  i,  1912.  Pamphlets  will  not  be  issued  for 
opinions  prior  to  that  date,  but  two  bound  volumes,  contain- 
ing the  opinions  adopted  from  July  i,  1907,  when  the  com- 
mission took  office,  up  to  the  date  mentioned  will  shortly  be 
published.  Two  dollars  will  be  charged  for  each  bound 
volume,  which  will  include  the  "advance  sheets"  therefor  as 
issued.  The  "advance  sheet"  pamphlets  will  be  sold  sepa- 
rately at  25  cents  each.  Bound  Volumes  I  and  II,  compris- 
ing the  decisions  prior  to  Jan.  i,  1912,  are  to  be  sold  at 
$1.50  each. 

The  Public  Service  Commission,  Second  District,  has 
authorized  the  Orange  &  Rockland  J<"Jectric  Company  to 
acquire  the  entire  capital  stock  of  the  Warwick  Valley 
Light,  Heat  &  Power  Company.  The  Orange  and  Rockland 
Electric  Company  is  authorized  to  issue  its  five-year 
promissory  notes,  the  proceeds  to  be  used  for  the  purchase 
of  the  stock  of  the  Warwick  Valley  company  and  for  the 
construction  of  a  new  transmission  line  from  the  central 
station  at  Monroe  to  the  village  of  Warwick.  The  company 
is  also  authorized  to  issue  its  5  per  cent  bonds  to  the 
amount  of  $12,000,  the  proceeds  to  be  used  in  payment  of 
the  balance  of  the  purchase  price  of  the  Warwick  Valley 
stock. 

The  Watertown  Light  &  Power  Company  is  authorized 
to  issue  bonds  under  its  existing  mortgage  to  the  amount 
of  $327,000  par  value,  and  common  stock  to  the  amount  of 
$132,000  par  value.  Out  of  the  proceeds  $346,300  will  be 
used  to  refund  current  liabilities,  $9,000  for  proposed 
changes  in  the  generating  plant  at  Watertown,  $75,000  for 
proposed  changes  at  the  IMack  River  plant,  and  $5,700  for 
the  completion  of  the  transmission  line  from  Watertown  to 
Brownville. 

The  commission  has  authorized  the  Jamestown  Lighting 
&  Power  Company  to  construct  an  electric-light  system  in 
the  village  of  Celeron,  Chautauqua  County,  and  to  exercise 
a  franchise  granted  by  that  village. 

At  a  preliminary  hearing  on  the  complaint  of  unreason- 
able telephone  rates  in  the  city  of  Albany  there  was  a  large 
attendance  of  interested  citizens.  It  is  reported  that  out  of 
this  hearing  there  may  result  a  compromise  which  will 
obviate  the  necessity  for  a  long  and  tedious  investigation. 

Mr.  Frank  H.  Bethel,  vice-president  of  the  New  York 
Telephone  Company,  stated  in  answer  to  a  question  of 
Chairman  Stevens  that  he  was  willing  and  anxious  to  settle 
the  matter  by  the  submission  of  a  new  schedule  which  he 
believed  would  be  just  to  Albany  telephone  users.  During 
the  course  of  the  proceedings  it  developed  that  the  company 
already   had   arranged     for   a    tentative    rearrangement    of 


telephone  rates  throughout  the  State.  This  provided  for  a 
maximum  business  rate  of  %y2  in  Albany  instead  of  $90. 

At  the  opening  of  the  hearing  Corporation  Counsel 
Arthur  L.  .Andrews,  who  appeared  for  the  Chamber  of 
Conuncrce,  said  that  the  answer  of  the  company  in  effect 
admitted  that  the  rates  charged  in  .\lbany  as  compared  with 
other  cities  were  discriminatory  and  unduly  preferential, 
and  he  then  argued  that  the  burden  of  proving  the  existing 
rates  reasonable  should  be  upon  the  respondent  company. 
He  called  attention  to  the  fact  that  a  one-party  business  line 
in  Rochester  costs  but  $48,  whereas  in  Albany  for  the  same 
service  $90  is  charged.  In  Rochester  the  one-party  resi- 
dence line  is  $30,  whereas  in  Albany  the  rate  is  $48. 

Mr.  John  L.  Swayze,  who  appeared  for  the  New  York 
Telephone  Company,  contended  that  the  burden  of  proving 
the  rates  unreasonable  and  unjust  should  be  upon  the  com- 
plainants, and  made  a  long  argument  in  defense  of  this 
position.  He  contended  that  no  proper  inquiry  as  to  rate 
conditions  in  Albany  could  be  made  except  by  a  compre- 
hensive investigation  of  rates  and  conditions  throughout  the 
entire  State.  The  commission  called  attention  to  the  fact 
that  such  an  investigation  would  require  upward  of  five 
years  and  that  it  was  absolutely  out  of  the  question  to  go 
into  the  matter  on  this  basis,  for  the  reason  that  probably 
none  of  the  present  commissioners  would  be  in  office  at  the 
time  such  an  investigation  would  be  concluded.  The  chair- 
man called  attention  to  the  fact  that  the  commission  had 
with  comparative  ease  adjusted  the  comprehensive  inter- 
borough  rate  matter  in  Greater  New  York  within  a  few 
months,  and  that  there  ought  to  be  a  way  in  which  the 
Albany  situation  could  be  treated  without  reference  to  the 
rest  of  the  State. 

The  chairman  went  on  to  say  that  the  matter  of  rates  in 
Albany  had  been  called  to  the  attention  of  the  company  last 
August,  and  there  had  been  considerable  time  within  which 
preparation  could  be  made  for  this  case.  He  called  atten- 
tion to  the  fact  that  there  were  several  rate  cases  pending 
and  that  the  commission  had  delayed  action  to  give  the 
company  an  opportunity  to  adjust  itself  to  conditions.  He 
said,  however,  that  the  time  had  come  when  it  would  be 
improper  to  wait  longer,  and  that  in  order  to  discharge  its 
duties  the  commission  felt  compelled  to  proceed  at  this  time, 
and  the  Albany  case  was  selected  as  one  which  would  settle 
a  great  many  other  matters. 

Questions  submitted  to  Mr.  Bethel  brought  out  the  in- 
formation that  the  tentative  schedule  of  rates  which  the 
company  had  in  mind  provided,  in  addition  to  a  maxinunn 
rate  of  $72  for  Albany,  for  a  message  rate  for  Rochester, 
where  the  rate  is  now  very  low,  and  Syracuse  to  be  the  same 
as  that  for  Albany,  and  for  a  rate  of  $60  for  Troy. 

Mr.  Swayze  said  that  the  value  of  the  company's  physical 
property  in  the  city  of  Albany  as  now  carried  on  the  books 
is  approximately  $1,250,000.  Mr.  Bethel  said  that,  although 
the  rate  of  $90  in  Albany  is  attacked,  out  of  approximately 
13,000  stations  there,  only  about  500  of  them  are  paid  for 
at  that  rate,  and  the  average  gross  earning  per  station  is 
less  than  $30.  The  per  cent  of  gross  earnings  on  invest- 
ment and  physical  property  is  less  than  30.  He  said  he 
did  not  believe  that  the  average  earnings  per  station  in 
Albany  are  higher  than  they  should  be,  but  thought  the 
charges  improperly  distributed  among  the  different  users 
of  the  service,  and  then  proposed  a  message-rate  plan 
instead  of  the  present  flat-rate  system. 

Mr.  Andrews  protested  vigorously  against  any  considera- 
tion of  a  message  rate  in  Albany.  He  said  there  was  no 
contention  between  the  large  and  small  users  of  telephone 
service  concerning  the  charge  to  the  large  user,  and  that 
any  attempt  to  establish  a  message  rate  in  Albany  would 
be  strongly  opposed. 

Attorney  John  H.  Dugan  made  a  statement  attacking  the 
present  rates  and  also  protesting  against  the  practice  of  the 
company  in  requiring  collections  of  monthly  rentals  in 
advance.     He  said  that  the  company  is  the  most  intolerant 
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CDipiHatiuii  111  tlu  Illy  uilli  llii-  c.xcrptioii  nl  tlic  .\liiiiii.ii);il 
Gas  C'ompanv.  .Mr.  \\  .  A.  L'lioatc,  wIid  inailc  the  original 
complaint  as  tt)  rates  in  .\lbany.  made  a  long  statement  as 
to  the  rates  in  other  places  of  the  same  size  and  nnder  con- 
ditions similar  to  those  existing  in  Albany. 

The  hearing  was  adjourned  for  one  week,  when  it  is  re- 
ported that  Mr.  15ethel  will  submit  his  proposed  new 
scheihile.  and  if  the  conipIaiiiaiUs  are  not  then  satisfied  the 
formal  investigation  oi  the  entire  rate  schedule  will  be 
uiuliTtaki'ii. 

oil  lO   Id.M  .MISSION. 

On  March  5  the  Supreme  Court  of  Ohio  handed  down  a 
decision  sustaining  the  Public  Service  Commission  in  its 
refusal  to  assume  jurisdiction  in  the  proceedings  instituted 
by  the  Bucyrus  Light  ^t  Power  Company  to  prevent  the 
City  Council  of  Bucyrus  from  putting  into  effect  a  new 
schedule  of  rates.  The  company  filed  a  petition  with  the 
connnission  on  Aug.  28,  1911,  asking  that  a  decision  be 
rendered  as  to  the  reasonableness  of  the  rates  fixed  by  tlie 
ordinance  which  was  passed  on  Dec.  6,  1910.  The  com- 
mission refused  to  entertain  the  proceedings  on  the  ground 
that  the  petition  should  have  been  filed  within  sixty  days 
after  the  passage  of  the  ordinance,  in  accordance  with  the 
law.  The  company  then  brought  mandamus  proceedings  to 
compel  the  commission  to  hear  the  case  and  decide  it  upon 
its  merits,  but  was  not  sustained. 

The  Cincinnati  &  Suburban  Bell  Telephone  Company  on 
March  7  filed  with  the  commission  a  comprehensive  answer 
to  the  petition  of  the  Hamilton  Home  Telephone  Company, 
which  is  seeking  to  gain  an  entrance  to  Cincinnati  over  the 
Bell  lines.  After  contesting  the  right  to  such  a  connection 
on  its  merits,  the  Cincinnati  company  asserts  that  the  com- 
mission lacks  jurisdiction  and  has  no  constitutional  right 
to  existence.  The  validity  of  the  public  utilities  law*  is 
questioned,  and  also  the  power  of  the  Legislature  to  enact 
it.  The  answer  raises  numerous  other  questions  of  con- 
stitutional law  at  considerable  length. 

John  H.  Stockwell,  who,  as  State  Senator  from  Cuyahoga 
County,  wTote  the  physical  valuation  clause  of  the  public 
utilities  act,  has  filed  a  protest  with  the  commission  against 
the  policy  of  that  body  in  granting  permission  for  the 
consolidation  of  telephone  companies  without  making  a 
physical  examination  of  the  properties.  The  initial  question 
arose  over  the  permission  granted  the  Kenton  Telephone 
Company  to  purchase  the  Bell  property  in  Kenton  and  issue 
new  stock  to  c®ver  the  purchase  price  and  make  extensions. 
Mr.  Stockwell  does  not  object  to  this  consolidation  on  its 
local  merits,  but  claims  that  the  law  plainly  requires  such 
an  examination,  and  urges  that  if  small  properties  are 
merged  in  this  w-ay  the  large  companies  can  claim  the  same 
privilege  and  thus  the  objects  of  the  law  would  be  defeated. 
Mr.  Stockwell  was  requested  to  file  a  brief  with  the  com- 
mission, and  it  was  stated  that  his  protest  would  be  taken 
into  consideration. 

The  Ohio  Supreme  Court  has  upheld  the  permanent  in- 
junction granted  upon  the  petition  of  the  United  States 
Telephone  Company  to  restrain  the  Middlepoint  Telephone 
Company  from  exchanging  service  with  the  Bell  long-dis- 
tance system.  This  company  had  a  contract  with  the  United 
States  Telephone  Company  for  the  interchange  of  long- 
distance business,  but  violated  the  terms  by  giving  the  Bell 
company  a  toll  connection  with  its  exchange.  It  was 
argued  that  the  contract  is  illegal  because  it  tends  to  stifle 
competition  and  create  a  monopoly.  The  court,  however, 
holds  that  two  non-competing  telephone  companies,  one 
operating  long-distance  lines  and  the  other  a  local  exchange, 
may  lawfully  enter  into  a  ninety-nine-year  contract  for 
physical  connection  and  exclusive  interchange  of  business. 

VERMONT    COMMISSION. 

The  Lake  Dunmore  Power  &  Traction  Company  has  filed 
a  sworn  return  setting  forth  that  the  entire  amount  of  an 
issue  of  $25,000  of  6  per  cent  first-mortgage  bonds  recently 


authorized  by  the  commission  has  ht-en  sold  for  cash  for  the 
sum  of  $24,000,  and  that  the  money  has  been  expended  in 
paying  outstanding  bonds  of  a  previous  issue,  promissory 
notes  and  accounts,  $3,500  also  having  been  expended  on  a 

new  penstock. 

.MAKVI.ANI)    COMMISSION. 

I  lie  .Maryland  Public  Service  Commission  has  reccivccj  a 
cdiiipl.iint  from  the  Garrett  County  Telephone  Company 
alleging  embarrassment  caused  by  arl)itrary  cancellation  of 
ciiiitract  relations  with  the  Western  Maryland  Telephone 
Company.  This  company  was  sold  to  the  Chesapeake  & 
Potomac  relei)hone  Company,  and  the  latter,  it  is  charged, 
proceeded  to  sever  the  contract  relations  referred  to.  ll 
is  further  charged  that  the  Chesapeake  &  Potomac  Tehv 
phone  Company  opened  negotiations  for  the  purchase  of  the 
complainant  company,  and,  when  no  mutually  satisfactory 
price  could  be  agreed  upon,  the  complainant  alleges  that  the 
interchange  of  its  business  with  the  Western  Maryland 
Company  was  immediately  discontinued. 

Hearings  have  been  resumed  on  the  complaint  of  the 
Patapsco  Light  &  Manufacturing  Company  against  the  Con- 
solidated Gas,  Electric  Light  &  Power  Company  in  the 
matter  of  rate  discrimination.  President  Bloede  of  the 
Patapsco  company  testified  at  considerable  length  and 
charged  that  the  Consolidated  company  was  committing  dis- 
criminations in  the  matter  of  lighting  rates  in  Baltimore 
County.  Air.  Bloede  also  gave  a  history  of  the  Patapsco 
company,  and  stated  that  it  desired  a  franchise  to  enter  the 
city  of  Baltimore  and  could  save  the  people  of  that  city  a 
large  sum  on  their  lighting  bills. 

The  House  of  Representatives  of  the  Maryland  Legisla- 
ture has  unanimously  adopted  the  report  of  the  House  cor- 
porations committee  on  a  resolution  introduced  by  Chair- 
man Farmer,  of  Baltimore,  criticising  the  Public  Service 
Commission.  The  resolution  directed  the  committee  to  show 
what  relief  had  been  afforded  in  the  matter  of  suburban 
street  car  rates  and  service,  and  also  what  relief  had  been 
afforded  in  reference  to  rates  for  gas,  electrical  energy  and 
telephone  service^  in  the  city  of  Baltimore.  The  report 
charges  that  the  cause  of  present  dissatisfaction  lies  rather 
with  the  acts  of  the  commission  than  with  the  Public  Ser- 
vice Commission  law. 

The  assistant  general  counsel  for  the  commission,  Mr. 
Albert  C.  Ritchie,  appeared  before  the  State  Senate  com- 
mittee on  corporations  and  entered  objections  against  the 
Coady  bill,  which  would  authorize  the  Consolidated  Gas, 
Electric  Light  &  Power  Company  to  make  a  large  issue  of 
debenture  bonds.  The  commission  is  opposed  to  the  policy 
of  granting  what  is  virtually  a  legislative  guarantee  cover- 
ing the  company's  intangible  assets,  which  in  part  underlie 
the  proposed  bond  issue.  In  view  of  the  controversy  over 
the  matter,  it  is  reported  that  there  will  be  further  hearings 
before  anv  action  is  taken. 


Current  News  and  Notes 

Electric  Heating  in  Idaho. — Twin  Falls,  Idaho,  claims 
to  use  more  electricity  for  heating  and  cooking,  in  propor- 
tion to  population,  than  any  other  town  or  city  in  the  world. 
A  recently  erected  office  building  containing  also  a  public 
auditorium  is  entirely  heated  by  electricity. 
*  .  *     * 

Effect  of  Temperature  on  Porcelain  Insulating 
Strength. — At  a  meeting  of  the  Ohio  State  University 
branch  of  the  American  Institute  of  Electrical  Engineers 
held  at  Columbus  on  Feb.  29  Mr.  G.  O.  Weimer,  of  the 
department  of  physics,  presented  the  results  of  his  study  of 
the  efTect  of  high  temperatures  on  the  insulating  strength 
of  porcelain,  designating  the  critical  values  at  which  porce- 
lain becomes  a  conductor. 
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Pl'ji.ic  Sermce  Commissions. — In  addition  to  the  puljlic 
service  connnissions  wliicli  have  jurisdiction  over  electrical 
corporations,  the  names  of  which  were  publislied  in  these 
columns  last  week,  there  is  in  existence  in  the  State  of 
South  Carolina  a  public  utilities  commission.  A  local  public 
utilities  commission  in  Los  Angeles,  Cal.,  exercises  super- 
vision over  the  corporations  in  that  city. 

University  of  California  I<'ellowsiiii's. — The  Univer- 
sity of  California  has  open  for  the  academic  year  1912-13 
the  following  fellowships,  to  which  graduates  either  of  that 
university  or  of  other  colleges  and  universities  are  eligible: 
Ten  university  fellowships  ($400)  in  letters,  science  or  en- 
gineering; two  John  \V.  Mackay,  Jr.,  fellowships  ($600)  in 
electrical  engineering;  one  or  two  Whiting  fellowships 
($600)  in  physics.  In  addition  there  are  a  number  of  fel- 
lowships  and   scholarships  open   only   to  graduates   of   the 

University  of  California. 

*  *     * 

Central-Station  Plant  Depreciation  Charge. — In  a 
report  to  the  city  of  Duluth  giving  an  estimate  for  a 
municipal  lighting  plant  Messrs.  Oscar  Claussen  and  Charles 
L.  Pillsbury  adopt  5  per  cent  for  the  total  annual  deprecia- 
tion of  the  plant.  The  report  states  that  Mr.  H.  H.  Crowell, 
engineer  of  the  New  York  Public  Service  Commission  for 
the  Second  District,  in  reporting  to  the  city  of  Detroit  on 
an  investigation  he  made  of  the  Detroit  Edison  Company, 
expressed  the  opinion  that  a  fair  depreciation  charge  on 
that  plant  would  be  4.834  per  cent. 

Experimental  Study  of  Corona  Losses. — Investigation 
of  corona  losses  from  lines  at  high  potentials  will  be  made 
by  the  electrical  engineering  students  of  Ohio  State  Uni- 
versity, Columbus,  during  the  spring  term.  A  pair  of  high 
steel  towers  have  been  erected  for  supporting  the  test  con- 
ductors free  of  surrounding  objects,  and  high  potential 
energy  will  be  supplied  from  the  department's  250,000-volt, 
5c-kw  transformer.  The  work  is  being  undertaken  as  a 
thesis  study  by  senior  students  'under  the  direction  of  Prof. 

F.  G.  Caldwell,  head  of  the  department. 

*  *     * 

R.KTE  Research. — A  meeting  of  the  rate  research  com- 
mittee of  the  National  Electric  Light  Association  was  held 
in  Chicago  on  March  4  and  5.  The  report  of  the  committee 
has  been  formulated  in  the  rough,  and  the  first  draft  was 
submitted  for  consideration  at  this  meeting.  There  was  an 
interesting  discussion,  and  some  changes  were  decided  upon 
by  action  of  the  committee.  The  revised  report  will  be 
submitted  to  all  the  members  of  the  committee  by  mail  in  a 
few  days  for  final  consideration.  The  committee  adjourned 
subject  to  the  call  of  the  chairman,  Mr.  E.  W.  Lloyd,  120 
West  Adams  Street,  Chicago. 

*  *     * 

Thawing  of  Ice  in  Pipes  in  East  River. — What  was 
probably  the  most  difficult  service  ever  performed  by  elec- 
tricity in  thawing  ice  in  water  pipes  was  accomplished  dur- 
ing the  past  week  in  New  York.  After  continuous  applica- 
tion of  electrical  energy  for  five  days  the  New  York  Edison 
Company  succeeded  in  melting  the  ice  in  a  6-in.  pipe  resting 
on  the  bed  of  the  East  River  from  50  ft.  to  80  ft.  below  the 
surface.  The  current  applied  was  increased  gradually  from 
8co  amp  to  1800  amp,  the  large  value  being  required  on 
account  of  the  extreme  cooling  effect  of  the  water  surround- 
ing the  pipe.  The  ice  in  the  pipe,  which  conveys  water 
from  New  York  City  to  North  Brother  Island,  had  blocked 
the  flow  for  more  than  one  month. 

*  *     * 

Class  A  Membership  Campaign  of  N.  E.  L.  A. — A 
movement  is  on  foot  to  increase  the  number  of  Class  A,  or 
company,  members  of  the  National  Electric  Light  Associa- 
tion. President  Gilchrist  is  actively  interested  in  this  effort, 
and  at  his  solicitation  a  number  of  the  prominent  executives 
in  the  electric-service  industry  have  pledged  themselves  to 


be  among  100  men  who  will  each  agree  to  obtain  a  Class  A 
member  uv  or  before  May  15,  1912.  Failing  in  this,  each  of 
the  gc-ntlemen  forming  the  committee  of  100  agrees  to  con- 
tribute $10  to  the  funds  of  the  organization  committee,  to 
be  used  in  sending  the  proceedings  of  the  association,  the 
N.  E.  L.  A.  Bulletin  and  other  literature  to  promising  com- 
pany "prospects,"  or  for  such  other  purpose  as  will,  in  the 
opinion  of  the  committee  on  the  organization  of  the  in- 
dustry, do  most  to  increase  this  class  of  membership.  Mr. 
H.  H.  Scott,  60  Wall  Street,  New  York  City,  is  chairman 
of  the  inembership  committee,  otherwise  known  as  the  com- 
mittee on  organization  of  the  industry.  It  is  hoped  that  the 
movement  will  spread  and  that  eventually  several  hundred 
men,  not  100  alone,  will  lend  their  efforts  to  increase  the 
number  of  Class  A  members,  to  the  end  that  the  membership 
of  the  association,  now  11,000  in  all,  may  be  well  balanced. 
*     *     * 

Diligence  in  Prosecuting  Patent  Application. — First 
Assistant  Patent  Commissioner  C.  C.  Billings  has  rendered 
on  appeal  a  decision  in  an  interesting  contest  involving 
technical  priority  of  invention.  An  inventor  disclosed  an 
invention  on  May  25,  1907,  and  filed  his  application  Nov.  29, 
1907.  Another  inventor  disclosed  a  similar  invention  on 
June  15,  1907,  and  filed  his  application  on  July  22,  1907. 
Neither  party  actually  reduced  his  invention  to  practice, 
and  the  question  to  be  decided  is  whether  the  inventor  who 
was  first  to  conceive  the  invention  had  exercised  due  dili- 
gence in  reducing  the  same  to  practice  prior  to  the  time  a 
second  inventor  entered  the  field  and  subsequent  thereto. 
It  appears  that  the  first  inventor  delayed  his  reduction  to 
practice  until  he  could  determine  whether  there  were  any 
dominating  patents  and  until  he  could  devolop  a  detail  of 
the  apparatus,  which,  however,  did  not  constitute  any  part 
of  the  invention.  The  decision  held  that  it  is  not  necessary 
in  order  to  reduce  invention  to  practice  that  the  inventor 
should  know  whether  his  invention  was  dominated  by  ex- 
isting patents,  and  that  it  was  not  shown  it  was  necessary 
to  design  a  new  detail  to  render  the  invention  efifective. 
The  decision  was  that  the  first  inventor  was  not  exercising 
diligence  at  the  time  when  the  second  inventor  entered  the 
field  and  subsequent  thereto,  and  consequently  priority  was 
awarded  to  the  junior  inventor. 

Contract  Routine  in  St.  Louis. — The  Union  Electric 
Light  &  Power  Company  Section  of  the  National  Electric 
Light  Association  held  its  quarterly  banquet  on  Feb.  29  at 
the  City  Club,  St.  Louis.  The  number  present  was  185. 
After  the  dinner  the  following  papers  were  presented : 
"Routine  of  Contracts,"  by  Mr.  H.  W.  Korhammer;  "Bill- 
ing of  Customers,"  by  Mr.  C.  L.  Brennaaun,  and  "Handling 
of  Complaints,"  by  Mr.  C.  B.  Fox.  The  first  paper,  by  Mr. 
Korhammer,  illustrated  the  method  of  handling  the  con- 
tracts in  the  office  of  the  St.  Louis  company,  issuing  the 
necessary  orders  for  passing  on  credits,  making  inspections, 
connections  and  all  details  in  getting  the  customer  on  the 
company's  ledger.  Mr.  Brennaaun  outlined  the  work  in  the 
billing  department.  The.  billing  force  has  a  certain 
schedule,  which  is  briefly  as  follows:  On  the  day  following 
the  date  on  which  meters  are  read  the  meter  readings  are 
transferred  to  the  consumer's  ledger  and  billed  by  two  sep- 
arate sets  of  clerks,  who  also  figure  the  bills  and  extend  the 
ledger  independently  of  each  other,  thus  checking  the 
accuracy  of  the  calculations.  The  bills  are  sent  out  on  the 
third  day  after  the  readings  are  received  in  the  office.  A 
period  of  ten  days  elapses  before  last  discount  day.  The 
first  delinquent  notice  is  mailed  to  the  customer  five  days 
after  his  discount  has  elapsed.  The  second  notice  is  mailed 
five  days  later,  and  if  payment  is  not  made  at  that  time, 
service  is  disconnected.  Mr.  Fox  in  his  paper  dealt  with 
the  different  methods  of  treating  customers'  complaints. 
The  writer  emphasized  the  fact  that  the  company  not  only 
sells  electricity  but  aims  to  satisfy  each  customer  with  the 
service  delivered. 
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A     I'll  IZ/..\KI)'s    I'.FI'ElT    ON     lilt    l.dAll    I.    IKVK. — Uiuillj^    lllC 

severe  bli/zard  wliicli  passed  over  Detroit  tlie  hitter  part  of 
l'el)ruary  an  increase  not  altogether  exi>hiinc(l  was  noted 
in  the  luad-ciirve  of  tlie  l".disoii  hllectric  Ilhnninatinj,'  t  om- 
panv.  rile  dav  load,  for  example,  was  boosted  about  -J.^oo 
kvv  above  its  iu)rinal  value  all  day  loii},;,  and  in  the  eveiiinj; 
the  usual  4o.o()o-k\\   peak  wa>^  increased  by  (mioo  kw. 

♦  ♦     ♦ 

CilKT  01'  $^.500,000  TO  THE   MaSSAIHI'SETTS    iNSTiri'TK   OK 

Tec  UNoi.or.v. —  It  was  announced  by  President  Richard  C". 
Macl.aurin  on  March  13  that  a  secret  bequest  of  $2,500,000 
had  just  been  given  to  the  Massachusetts  Institute  of  Tech- 
nology. This  is  one  of  the  largest  gifts  ever  made  to  an 
educational  institution  in  New  ICngland.  President  Mac- 
Laurin  states  that  this  sum  will  be  sufficient  to  erect  the 
buildings  recjuiretl  for  strictly  educational  purposes  on  tlic 
new  site  recently  stdected  on  the  Cambridge  side  of  the 
Charles  River  basin.  The  donor  gives  as  his  reason  for 
making  the  gift  his  conviction  that  the  highest  technical 
education  is  one  of  the  greatest  needs  "of  the  times. 

*  *     * 

PiKDiM-;  A.  I.  v..  K.  iNsrECTio.v  Trips. — .V  new  anil  suc- 
cessful feature  adopted  this  year  by  the  Purdue  University 
branch  of  the  American  Institute  of  Electrical  ICnginccrs, 
Lafayette.  Ind..  has  been  the  organization  of  inspection 
trips  to  nearby  points  of  engineering  interest.  These  trips 
are  scheduled  on  days  midway  between  the  regular  monthly 
meetings  of  the  branch.  The  railway  and  lighting  power 
stations  and  telephone  exchanges  of  Lafayette  have  thus 
been  visited  by  inspection  parties  numbering  more  than 
100.  On  Saturday,  Feb.  24,  fifty-eight  members  enjoyed 
a  more  extended  trip  over  the  interurban  lines  to  Leb- 
anon, where  the  power  station  of  the  Terre  Haute,  In- 
dianapolis &  Eastern  Traction  Company  and  the  Diesel 
engine  lighting  plant  were  inspected.  A  return  stop  was 
made  at  the  Dayton  railway  substation.  These  trips  have 
proved  invaluable  not  only  in  illustrating  the  application 
of  electrical  theory  to  practical  installations,  but  in  in- 
creasing the  acquaintance  of  the  members  with  various 
methods  of  engineering  construction.  As  comparatively 
few  Diesel  engine  plants  with  direct-connected  alternators 
operating  in  parallel  are  to  be  found,  the  inspection  of  the 
Lebanon  plant,  recently  described  in  these  columns,  proved 
to  be  of  particular  interest. 


A  Lively  X.  E.  L.  A.  Election. — An  exciting  campaign 
is  being  waged  bv  the  members  of  the  County  Light  Section 
of  the  National  Electric  Light  Association  for  the  annual 
election  of  officers  on  March  28.  The  voters,  comprising 
400  employees  of  the  County  Light  Company,  have  three 
tickets  to  choose  from,  and  each  party  has  an  aggressive 
campaign  manager.  Xo  opportunity  to  further  the  interests 
of  a  candidate  is  lost.  Every  envelope  carrying  inter- 
office messages  bears  some  vote  getter's  slogan.  Cards, 
circulars  and  posters  have  been  printed  and  receive  gen- 
erous circulation.  These  cover  every  bare  space  on  the 
walls  of  the  various  offices,  in  the  corridors,  door  jambs 
and  window  cleats.  Every  piece  of  stationery  from  the 
general  storeroom  bears  the  following  watchword  printed 
with  a  rubber  stamp :  "Quityerkicken  that  dog  aroun'  and 
vote  for  Hartigan  and  Torrance."  Voters  whose  ancestors 
hailed  from  Erin's  Isle  are  presented  with  William  J-  Harti- 
gan's  card  tied  with  a  brilliant  green  bow  and  the  following 
promise  on  the  reverse  side :  "If  elected  I  will  free  old 
Ireland. — Hartigan."  Following  are  samples  of  the  cam- 
paign slogans  :  "Henry  Clay  said :  T  would  rather  be  right 
than  be  president.'  Elect  C.  W.  Ward  and  he  will  be  both." 
"Everybody  loves  a  fat  man !  Vote  for  R.  Fatty  Gooding 
for  secretary.  A  live  wire!"  "For  'perfect  regulation' 
of  office  vote  for  H.  L.  Fullerton  for  treasurer.''  "W^hen 
you  begin  to  get  ready  to  commence  to  start  to  kick  that 
dog  aroun',  go  to  it,  but  vote  for  Hartigan  and  Torrance." 


■'.Not  asking  for  third  term — consecutive  or  Otherwise.  Sim- 
ply a  tirst  term  for  (  .  \V.  Ward  as  your  next  president." 
■■\\'e  sling  no  inuil  I  We  refuse  to  muckrake  !  We  advocate 
a  scpiare  deal  canqjaign  !     Sec  our  .\nti-ilartigan  corner!" 


socii'.i'N'  .\ih:i-:TiX(;s. 

Ci.EVEi.ANM)  h'l.EfTKU  Ai.  I.EAciL'K. — Oil  Marcli  8  Dr.  11. 
Austin  .Aikcns,  profcs.sor  of  psychology  at  the  Western  Re- 
serve University,  addressed  the  I-.lectric  League  of  Cleve- 
land on  the  subject  "Relation  of  Psychology  to  Electricity." 

*  *     * 

Xew  \ukk  Co.vii'ANiES  SECTION,  X.  J'l.  L.  A. — The  next 
meeting  of  the  Xew  York  Companies  Section  of  the  Na- 
tional Electric  Light  Association,  which  will  be  held  on 
March  18,  will  be  addressed  by  Mr.  H.  L.  Doherty,  who 
will  lecture  on  "Thrift,"  and  Mr.  J.  W.  Irwin,  official  lec- 
turer of  the  .Southern  Pacific  Railroad  Company,  who  has 
prepared  a  one-hour  illustrated  talk  entitled  "Through  the 
( ioldcn  West."  This  lecture  will  describe  the  Southwest 
from  Xew  Orleans  to  the  Golden  Gate,  and  pictures  of  many 
of  the  large  power  plants  in  that  section  will  be  .shown. 

*  *     * 

Officers  of  Xational  Independent  Telephone  Asso- 
ciation.— At  a  meeting  of  the  new  board  of  directors  of  the 
Xational  Independent  Telephone  Association  in  Chicago  on 
March  11  these  officers  were  elected:  President,  Mr.  Man- 
ford  Savage,  Champaign,  III.;  first  vice-president,  Mr.  E.  B. 
Fisher,  Grand  Rapids,  Mich.;  second  vice-president,  Mr. 
W.  J.  Thomas,  of  Kentucky ;  secretary,  Mr.  Richard  Valen- 
tine, Janesville,  \Ms. ;  executive  committee,  Mr.  Savage,  Mr. 
Fisher,  Mr.  Valentine,  Mr.  L.  D.  Kellogg  of  Chicago,  Mr. 
H.  D.  Critchfield  of  Chicago,  Mr.  Theodore  Gary  of  Macon, 
Mo.,  and  Mr.  X.  G.  Hunter  of  Wabash,  Ind.  President 
Savage  and  most  of  the  other  officers  were  re-elected. 

*  *     * 

American  Society  for  Promoting  Efficiency. — A  so- 
ciety is  being'  formed  having  for  an  object  "to  promote 
efficiency  in  commercial,  financial  and  industrial  enterprises 
of  all  kinds,  including  public-service  corporations."  Mr. 
James  G.  Cannon,  one  of  the  leading  bank  presidents  of 
the  country,  is  chairman  of  the  organizing  committee,  of 
which  Mr.  H.  F.  J.  Porter,  formerly  general  manager  of 
the  Nernst  Lamp  Company,  is  secretary,  with  offices  at 
I  Madison  Square,  Xew  York.  Among  members  of  the 
organizing  committee  are  the  following  gentlemen  :  Messrs. 
H.  L.  Doherty,  S.  S.  Wheeler,  Philip  T.  Dodge,  Henry  R. 
Towne,  W.  M.  McFarland,  B.  J.  Arnold,  H.  M.  Byllesby, 
Charles  Day,  John  Havs  Hammond,  William  Kent.  H.  H. 
Porter,  John  F.  Wallace,  W.  F.  M.  Goss,  Alex.  C. 
Humphreys,  Charles  E.  Lucke,  John  R.  Dunlap,  Charles  B. 
Going,  H.  H.  Supplee  and  Charles  KirchofT. 

*  *     * 

Mississippi  Electric  Association. — The  fourth  annual 
convention  of  the  Mississippi  Electric  Association  will  be 
held  in  Vicksburg  on  May  28.  29  and  30.  Papers  will  be 
presented  on  the  following  subjects:  Mixed-Pressure  and 
Low-Pressure  Turbines  Up  to  750  kzu,  by  a  representative 
of  the  General  Electric  Company ;  Induction  Meters,  by  a 
representative  of  the  Sangamo  Electric  Company ;  Distribu- 
ting Transformers,  by  a  representative  of  the  Westing- 
house  Electric  &  Manufacturing  Company ;  Car  Construc- 
tion, by  a  representative  of  the  St.  Louis  Car  Company ; 
The  Grounding  of  Secondaries,  by  Mr.  J.  T.  Robinson,  of 
the  Mississippi  Insurance  and  Advisory  Rating  Company, 
and  Hand  and  Mechanically  Fired  Coal,  by  Mr.  W.  F. 
Gorenflo,  of  the  Gulfport  &  Mississippi  Coast  Traction  Com- 
pany. An  address  will  be  delivered  before  the  convention 
by  General  George  H.  Harries,  treasurer  of  the  Xational 
Electric  Light  Association.  The  secretary  of  the  Missis- 
sippi Electric  Association  is  Mr..  A.  H.  Jones,  McComb, 
Miss. 
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HYDROELECTRIC  STATION    OF  THE 

CIA  DOCAS  DE  SANTOS,  BRAZIL. 

Operating  Under  a  Head  of  2100  Ft.     Sufficient  Water 
Supply  for  Developing  100,000  hp   Continuously 
Unusual  Difficulties  Encountered  in  Building 
Flume  and  Transmission  Line. 


BI'.l""ORE  beginning  a  description  of  the  hydroelectric 
system  at  Santos,  Brazil,  it  may  be  well  to  give  the 
reader,  briefly,  an  idea  of  what  the  Cia  Docas  is 
md  why  it  is  developing  electric  power.  The  Cia  Docas 
(Santos  Dock  Company)  has  a  concession  from  the  gov- 
ernment which  gives  it  ownership  for  a  long  term  of  years 
3f  the  entire  waterfront  of  the  city  of  Santos,  a  place  of 
5o,ooo  or  so  inhabitants.  This  concession  was  at  first  not 
:onsidered  of  any  particular  value,  because  of  local  condi- 
ions.  The  riverbank  on  which  the  city  is  located  was  prac- 
ically  a  swamp,  and  all  cargoes  had  to  be  transported  to 
ighters   and    then    unloaded    from    the    lighters    into    small 


the  Cia  Docas  was  compelled  to  go  to  great  expense  to 
build  a  narrow-gage  railway  across  a  swamp  to  make  trans- 
portation to  the  station  possible. 

The  water  utilized  by  the  .Santos  Dock  Company  is  taken 
from  a  small  stream  called  the  Itatinga,  draining  a  plateau 
back  of  the  range  of  mountains  about  4  miles  from  the 
coast.  This  stream  has  a  series  of  rapids  and  falls  that 
make  it  possible  to  obtain  a  head  of  2100  ft.  for  hydraulic 
purposes.  It  has  been  estimated  by  the  chief  engineer  of 
the  Cia  Docas  that  there  is  sufficient  water  in  this  stream 
the  year  around  to  develop  100,000  hp  continuously.  To 
get  the  water  to  a  poiiU  where  it  could  be  most  advantage- 
ously used  a  flume  1%  miles  long  had  to  be  built.  This  in 
itself  was  a  very  difficult  piece  of  engineering,  owing  to  the 
natural  formation  of  the  mountains.  The  intake  is  located 
in  a  wild,  desolate  spot  in  the  heart  of  a  tropical  forest,  and 
from  there  the  flume  follows  the  contour  of  the  mountains, 
winding  back  and  forth,  crossing  small  streams  and  gullies 
in  many  places.  The  cross-section  of  the  flume  is  40  in.  by 
60  in.  The  flume  is  made  of  high-grade  cement  and  has  a 
finished   surface   inside   to   reduce    friction.      The   work   on 
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Fig.    1  —  Interior   of    Power    House. 


vareiiouses.  The  expense  of  this  system  may  be  readily 
;een  when  it  is  considered  that  in  one  year  the  coffee  ship- 
uent  alone  amounts  to  over  15,000,000  sacks.  Besides  its 
ictivity  in  coffee  shipping  Santos  is  the  only  port  for  the 
Mitire  State  of  Sao  Paulo,  and  consequently  it  is  a  busy 
iort.  The  Dock  company  immediately  after  getting  the 
:oncession  (1889)  started  to  build  quays  and  at  the  present 
ime  it  has  about  3I/2  miles  completed.  The  largest 
reighters  can  now  tie  up  alongside  a  dock. 

Coal  is  exceedingly  expensive  in  Brazil,  so  the  Cia  Docas 
Iccided  to  develop  one  of  the  numerous  water-powers  in 
he  vicinity  of  Santos  to  supply  not  only  its  own  need,  but 
ilso  electricity  for  the  lighting  and  street  railways  of  the 
:ity.  The  power  house  is  located  some  30  'miles  from  the 
ity  and  about  4  miles  from  the  Atlantic  coast.  There  is 
10  railroad  near  the  station,  so  that  all  the  machinery,  etc., 
lad  to  be  loaded  on  scows  and  towed  through  a  natural 
anal  running  parallel  to  the  coast.  The  luost  suitable  land- 
•ig  i)lace  for  this  material  is  y/j  miles  from  the  station,  and 


this  flume  was  extremely  difficult,  since  it  had  to  be  cut  out 
of  solid  rock  on  the  sides  of  almost  perpendicular  hills. 
It  took  seven  and  one-half  years  to  complete  the  small  canal. 
The  materials  for  constructing  the  flume  were  at  first 
conveyed  up  the  hills  by  pack  mules,  an  exceedinglv  slow 
and  expensive  process.  At  the  end  of  two  years  two  45-hp 
engines  were  installed,  one  at  the  base  of  the  hill  near  the 
power  house  and  the  other  half  way  up  the  incline.  A 
narrow-gage  track  was  laid  along  the  path  of  the  penstock. 
I'rom  this  time  on  the  work  progressed  much  more  rapidly. 
Along  the  track  seven  winches  were  distributed  for  hauling 
cars  up  the  grades.  Power  was  transmitted  to  the  winches 
by  rope  drive  run  through  pulleys  secured  to  posts  or  trees. 
It  took  one  hour  and  twenty  minutes  for  a  carload  of 
cement  or  sand  to  climb  the  grade  from  bottom  to  top.  The 
system  was  so  arranged,  however,  that  while  one  car.  for 
example,  was  going  up  between  the  third  and  fourth  winch 
another  could  be  lowered  between  the  second  and  third: 
thus  considerable  saving  in  time  was  made. 
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I"  '"any  places  tlu-  lh„n.  1,.hI  m  he  cvcrol  l.v  ;.  luavv 
Y'-'crotc   roof,   owing    to   uvcrhan^.nj;   k-.l^c-s   olrock   and 

S  nil  t  "'";■""/  ''-'''  ''"'^"•'^•■^  ^'"^'"^  '--y  -i'- 
^cs.  .''■"'  '  '"!  "''  ^--'''''^'^''-v  dry  hut  ,n  the  rainy 
M.is on  iH-con.c  small  torrents  cross  the  llwne  at  several 
po.ms  and  troughs  had  to  be  n.ade  ...  ,al..  care  of  h. 
d.n.cultx.  I  he  drop  from  the  intake  to  the  forebay  is  ^o  ft 
.\...nerous  acci.ients  occurred  duri.,g  the  construction  of  th. 
'li'"K  One  landslide  alone  buried  twelve  men.  If  one  will 
;-..ns.der  the  location,  the  ain.ost  incessant  ran.,  the  intense 
lua    and  the  ignorant  negro  labor,  he  will  get  a  faint  id.-. 

A  suitable  arrangunem  was  made  at  the  intake  for  pre- 
vaitmg  toreign  material  from  entering  the  flume.  How- 
cve^  troub  e  was  anticipated  from  this  source  at  the  pen- 
stock and  two  gates  with  screens  were  so  arranged  at  the 
■  Ic.  to  the  forebay  that  either  one  could  be  kept^n  r  adi- 
noss  ,n  case  the  other  became  clogged.  This  prived  a  wise 
precaution,  since  a  surprising  amount  of  leaves  and  stick 
found  Its  way  into  the  Hume  during  the  heavy  rains. 

PENSTOCK. 

The    penstock    consists    of    five     pipes    of    welded    steel 
rangn.g  ni  diameter  from  354  in.  at  the  forebay  to  23.6  a 

t^^Z\  (  "  ''''  V  ''  ^^^■"''^"  -anufac'ture,  'made 
D>  1  errum  &  Company.  Kattowitz.  Germanv,  and  the  sec- 
tions near  the  power  house  have  been  tested'at  2000  lb  per 
square  inch  pressure.     The  average  length  of  each  section 

where  the  pressure  is  the  greatest,  and  where  consequently 
the  thickness  of  the  pipe  is  maximum,  have  a  weight  ol 
2  tons  each.     The  construction  of  the  penstock  proved  Jo 

tion°"'T.  p  "'^f-'  ^'^'"^^  P'""^^^"^^  °^  the  entire  installa- 
tion. Ihe  Brazilian  engineers  struggled  with  it  for  two 
years  and  were  finally  forced  to  send  for  an  experienced 
man  from  the  Ferrum  factory  to  carrv  on  the  work      His 


Vol..    59.    Nn     11 

'I'c-    l^ase    are    embed.le.l    m    a    massive    coi.cretc    s.ippur, 
1  very  length  of  the  penstock  is  supported  on  concrete ', 
a    every  fifth  section  the  pipe  is  embed<led  in  a  heavy  c". 
Crete  mass.     At  the  angles  the  pipes  are  supported  not  o  I v 

arc  sccurerl  „,  blocks  of  concrete.     The  entire  length  of  the 


Fig.     3— View    of     Intake. 

penstock  is  6500  ft.  At  the  forebay  and  at  points  one-half 
and  two-thirds  of  the  length  are  placed  valves  whic     c  o  e 

a  certain  speed.  These  valves  are  a  protection  to  the  power 
'rid  be"'  S"''  '  ''''  '""^  "^^'-  the  turbines,  Xe 
station.  "'  '''''''   '"   '^'  penstock  ^  to   destroy   the 

POWER    HOUSE. 

The  power  house  is  a  fine  solid  building  made  of  granite 
taken  from  a  quarry  a  short  distance  froni  the  station     The 
budding  IS  located  on  very  marshy  and  shifting  soil  on  the 
bank  of  the  same  river  from  which  the  water  is  taken     Con 
sequently,  a  foundation  60  ft.  deep  had  to  be  made  in  order 

IZTV  "''  '°  ''^  '"''^'"^  ^"^  ^hgnment  of  the  ma- 
chines. Four  years  were  spent  in  erecting  the  power  house. 
At  the  same  .time  bungalows  such  as  are  rarely  seen  for 

teidams'"  Fe"'".  '"''''  1''  ''''  "^^  ''  ^^e  station  at- 
tendants.    Few   of  our  modern  labor-saving  devices  were 


Fig.    2— View    Sliowing    Construction    of    Flume. 

first  Step  was  to  insist  on  the  two  stationary  engines,  already 
mentioned,  for  hauling  sections  of  the  p^enst^ck  and 
materials  up  the  grade.  Before  the  German  engineer 
arrived  the  Cia  Docas  engineers  had  succeeded  in  placing 
all  five  lines  in  position  for  a  height  of  about  400  ft  with 
out  the  aid  of  any  lifting  power  except  mules  and  men 
As  may  be  seen  from  the  photographs,  the  penstocks  at 


Fig.   ^ — Section   of   Penstock. 

used  in  the  construction  of  the  power  house.  Each  block 
of  granite  was  raised  and  placed  in  position  by  hand  How- 
ever, It  IS  a  most  substantial  building,  and  so  far  it  has 
shown  no  indication  of  giving  anything  but  satisfaction. 

In  making  this  installation  the  cost  was  not  considered 
n'V  f  K  ?°''''-  ^^'  °hject  was  a  perfect  modern  system, 
and  It  bought  only  the  best  quality  of  material  not  only  for 


.Ji 


March   i6,  19 12. 


EI.ECTKICAL     WORLD 


585 


the  actual  equipment  but  lor  building  the  power  hijuse  and 
substation  as  well.  The  floors  in  these  two  buildings  are 
tiled  and  an  excellent  lighting  lay-out  makes  them  very 
attractive  at  night. 

GENERATING    EQUIPMENT. 

On  the  main  floor  of  the  station  are  five  3000-kva,  thrce- 


and  they  had  to  be  assembled  in  the  station.  The  pressure 
of  2300  volts  from  the  generators  is  stepped  up  to  44,000 
volts  delta  through  fifteen  single-phase,  60-cycle,  water- 
cooled,  shell-type  transformers  connected  in  banks  of  three 
for  three-phase  operation. 

The  power  house  is  in  the  shape  of  the  letter  "T,"  with 


Fig.    5 — Forebay,   640   Meters   Above   the    Power    House. 

phase,  60-cycle,  2300-volt,  514-r.p.ni.  generators  direct-con- 
nected to  impulse  wheels  of  the  Pelton  type,  and  three  250- 
kva,  220-voll  compound-wound  exciters  also  connected  to 
the  same  type  of  wheel.  The  electrical  apparatus  for  the 
entire  system  was  furnished  by  the  General  Electric  Com- 
pany, of  Schenectady,  and  the  turbines  and  governors,  etc., 
were  made  by  J.  M.  Voith,  Heidenheim,  Germany. 

The  valve-room  is  located  under  a  low  roof  in  a  building 
adjacent  to  the  turbines,  and  the  piping  is  so  arranged  as 
to  make  it  possible  to  use  the  water  from  any  penstock  on 
any  turbine.  All  of  the  valves  with  the  exception  of  those 
opening  the  jet  on  the  buckets  are  hydraulically  operated. 

To  take  care  of  a  varying  load,  the  turbine  governors  do 
not  decrease  the  supply  of  water  but  deflect  the  jet  so  that 


Fig.    7 — Interior    of    Substation,    Showing    Lightning    Arresters. 

the  transformers  and  high-tension  bus  and  switchboard, 
etc.,  in  the  cross-bar  and  the  generators  in  the  other  leg. 
The  switchboard  is  located  on  the  balcony,  in  such  a  posi- 
tion as  to  give  a  general  view  of  the  plant,  so  as  to  make 
communication  \vith  the  turbine  operator  possible  by  means 
of  signals.  Each  transformer  is  in  a  separate  compartment 
sufficiently  large  to  allow  good  ventilation.  These  compart- 
ments are  provided  with  fireproof  rolling  doors.  The  water 
for  cooling  is  supplied  from  a  source  independent  of  the 
water  for  the  generators  and  is  carried  through  two  4-in. 
pipes  from  a  small  stream  about  a  mile  away.  This  cooling 
water  does  not  pass  directly  through  the  cooling  coils,  but 
first  enters  a  reservoir  about  100  ft.  above  the  level  of  the 
transformers,  where  it  is  filtered.     It  was  found  necessary 


Fig.  6 — Interior  of  Substation,  Showing  6600-Volt  Oil  Switch. 

a  smaller  quantity  strikes  the  buckets  on  the  wheel.  Should 
the  valves  at  the  power  house  be  suddenly  closed  the  shock 
would  place  a  tremendous  strain  on  the  penstock  and  serious 
trouble  might  be  expected.  A  water  cushion  is  provided' 
directly  under  the  turbine  to  absorb  the  force  of  the  un- 
used water  when  deflected  from  the  buckets.  The  size  of 
the  generators  made  it  necessary  to  ship  them  in  two  parts, 


Fig.  8 — Back  of  Substation.  Showing   High- Voltage- Line  Entrance. 

to  make  this  change  after  the  plant  was  in  operation. 
Leaves  and  sticks  so  filled  the  pipes  as  to  cut  off  the  supply 
of  cooling  water.  Other  more  simple  arrangements  could 
have  been  made  to  provide  cooling  water,  but  the  Cia  Docas 
de  Santos  wanted  only  the  best. 

When  water  was  first  admitted  into  the  penstocks  nearly 
every  joint  leaked.     This  was  due  to  the  heat  having  dried 
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out  till-  .special  packing.  Iaoin  joiiil  liad  lo  be  rrpaiicti  in 
tlio  lower  sections  of  the  ptnstock,  and  even  then  an  occa- 
sional joitit  j;avc  way  nnder  the  trenKMulous  pressure.  The 
solution  of  this  dilliculty  proved  to  he  molten  lead  poured 
into  a  in(dd  formed  aromid  the  joint.  N'o  joint  with  this 
paekin};  showed  tile  slijjhtest  sijjn  of  leaking;. 

All  of  the  electrical  apparatus  was  shipped  a  very  con. 


Fig.   9 — Substation   and   Transmission   Towers   at   Canal   de   Santos. 

sidorable  time  in  advance  of  the  time  it  was  installed,  with 
the  result  that  it  had  to  stand  in  a  climate  saturated  with 
moisture  and  salt  air  for  a  period  of  five  years.  Naturally, 
under  these  conditions,  the  insulation  of  the  transformers 
and  generators  was  in  a  very  unsatisfactory  condition  and 
the  greatest  care  had  to  be  exercised  to  prevent  a  burnout. 
The  generators  were  placed  on  a  short-circuit  and  run  con- 
tinuously with  full  rated  current  for  about  a  week.  At 
this  time  the  insulation  resistance  of  the  .coils  showed  a 
decided  increase,  and  full  voltage  could  be  applied  without 
any  danger. 

The  transformers  were  also  placed  on  short  circuit  and 
voltage  enough  was  applied  to  force  about  20  per  cent  full- 
load  current  through  the  windings.  The  Cia  Docas  had 
also  installed  a  hot-air  oil-treating  and  transformer-drying 
outfit,  and  each  transformer  was  dried  out  by  this  process 
for  a  week  or  ten  days,  depending  on  the  condition  of  the 
insulation.  The  hot  air  was  blown  by  a  positive  pressure 
blower  through  a  coil  of  pipe  placed  in  a  furnace,  and 
thence  was  admitted  at  the  oil  drain  hole  in  the  base  of 
the  transformer.  The  temperature  of  the  ingoing  air  was 
maintained  at  100  deg.  C.  As  soon  as  one  transformer 
showed  that  the  insulation  was  dry,  a  sufficient  amount  of 
oil  was  treated  in  the  treating  tank  and  the  transformer 
filled.  Then  another  transformer  was  taken  from  the 
short-circuit  connection  and  received  a  similar  treatment. 
Considerable  time  was  spent  in  the  work,  but  its  efficiency 
was  proved  by  the  fact  that  not  the  slightest  trouble  was 
experienced  with  any  of  the  apparatus  when  full  voltage 
was  applied. 

TRANSMISSION    LINE. 

The  transmission  line  is  33  miles  long  and  in  its  course 
runs  over  a  variety  of  ground.  Its  entire  length  is  through 
a  dense  growth  of  shrubs  and  immense  trees,  through  salt- 
water swamps  and  over  mountains.  The  length  of  this 
transmission  line  is  by  no  means  an  indication  of  the 
amount  of  labor  and  money  required  in  its  construction. 
Ritter-Conley  galvanized-steel  towers  built  for  two  three- 
phase  circuits  were  used.  Hard-drawn  copper  cable  was 
strung  for  the  conductors. 

Just  before  entering  the  substation  the  transmission  line 
crosses  a  river.  Here  two  immense  steel  towers  each 
300  ft.  high  were  erected.  The  span  between  these  towers 
is  2000  ft.  and  i-in.  steel  cable  was  cut  in  as  a  conductor 
between  these  two  points.  These  long  spans  are  anchored 
in  large  blocks  of  concrete  embedded  in  the  earth  and  pro- 
tected from  ground  by  strain  insulators.  A  turnbuckle  is 
used  to  regulate  the  tension  on  the  cable.    This  gives  ample 


clearance  above  the  lops  of  the  tallest  masts  of  the  largest 
vessels  running  into  Santos.  I'Uectrolylic  arresters  arc  used 
at  both  ends  of  the  line  for  protection  from  lightning  and 
line  disturbances.  There  is  but  one  substation  in  the  system, 
and  that  is  located  at  the  ("ia  Docas  shops  on  the  (jiitskirts 
(if  the  town.  The  voltage  is  stepped  down  through  five 
three-pha.se,  3000-kva  water-cooled  transformers  from 
44,000  volts  to  6600  volts  and  energy  is  distributed  at  this 
voltage.      There  is  one  spare  unit. 

SUILSTATION. 

rile  site  of  the  substatif)n  is  on  a  sptjt  where  there  was 
originally  a  small  hill.  This  hill  was  blasted  away  and 
used  for  filling-in  purposes  along  the  (|uays.  The  building 
is  made  of  the  same  material  as  the  power  house.  Here 
also  each  transformer  is  in  a  separate  compartment.  A 
complete  oil  and  transformer  drying  outfit  is  installed  and 
precautions  similar  to  those  taken  in  drying  the  central- 
station  apparatus  were  repeated  to  prevent  a  breakdown  of 
the  insulation  of  the  substation  transformers. 

The  switchboards  in  the  power  house  and  substation  are 
of  the  latest  and  best  design.  The  substation  has  twenty- 
one  6600-volt  distributing  circuits,  each  provided  with  a 
motor-operated  oil  switch.  Several  of  these  circuits  are 
utilized  by  the  Cia  I3ocas  for  its  own  shops.  Its  machine 
shop  and  carpenter  shop,  etc.,  require  about  500  hp  and  a 
circuit  is  run  to  a  quarry  about  4  miles  distant,  where 
500  hp  is  used.  This  quarry  just  mentioned  is  the  one  from 
which  the  Cia  Docas  gets  material  for  filling  in  along  the 
quay.  At  present  there  is  a  narrow-gage  steam  railway  to 
carry  the  rock  to  the  river,  but  in  the  near  future  the  inten- 
tion is  to  electrify  this  road. 

Another  feeder  is  run  along  the  quay  to  supply  energy 
for  the  electric  cranes  for  discharging  cargo  from  ships. 
The  cranes  are  at  present  hydraulically  operated,  but  this 
will  soon  be  changed  to  electric  operation.  The  street  rail- 
way now  uses  about  1000  lip  for  lighting  the  city  and  for 


Fig.    10 — Dead     End    at    Caberon. 

its  cars,  but  this  will  be  greatly  increased  since  within  a 
short  time  all  of  the  lines  will  be  electrified  and  the  old 
mule  cars  will  be  done  away  with.  At  the  present  rate  of 
progress  the  power  house  will  soon  have  a  greater  load  than 
it  can  carry.  However,  this  condition  has  been  foreseen. 
Any  one  penstock  can  supply  enough  water  to  generate 
20.000  hp,  and  if  needed  larger  generators  can  be  installed. 
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ELECTRICAL  EQUIPMENT  OF  A  GREAT 

GROUP  OF  OFFICE  BUILDINGS 


VIII. 


Details  of  the  Under-Floor    Distribution   System    Em- 
ployed  in    the    Buildings    of    the    Prudential 
Insurance  Company,  Newark,  N.  J. 


THE    present    article    is    the    final    instalment    of    the 
description  of  the  electrical  {generating,  distributing, 
motor  and  illuminating  installations  of  the  buildings 
of   the    I'rudential    Insurance    Company    at    Newark,    N.    J. 
Besides  dealing   with   certain   construction   details   it   gives 
an  account  of  the  general  execution  of  the  work. 

ROUTES   FOR  THE   WIRES. 

Conduit  lines  are  provided  so  that  wires  can  be  run  from 
any  sub-junction  to  any  other  sub-junction  by  any  one  of 
several  routes,  as  convenience  may  dictate ;  thus :  ( i )  To 
the  main-Hoor  junction,  to  the  main  rack,  to  some  other 
main-floor  junction,  to  the  desired  sub-junction;  (2)  by 
way  of  the  trench  conduit  to  the  sub-junction  vertically 
over  (or  under)  the  objective  sub-junction,  down  (or  up) 
the  sub-junction  riser;  (3)  to  the  main-floor  junction,  to  a 
sub-junction  vertically  over   (or  under)    the  objective  sub- 


in  the  line  opposite  the  desk  and  a  line  is  run  from  this  pot 
to  a  pot  with  floor  plate  under  the  desk.  Since  tlie  finished 
floor  runs  parallel  with  the  outer  walls,  such  extensions  re- 
quire only  the  taking  up  of  two  or  more  parallel  strips, 
which,  with  a  little  care,  can  be  replaced  so  as  to  leave  no 
sign  of  having  been  disturbed. 

SPECIALLY   DESIGNED  FLOOR  CONNECTIONS. 

The  floor  box  used  for  this  purpose  is  of  interest,  having 
been  designed  for  this  particular  work.  The  pot  is  round 
with  flat  conduit  pads  and  is  set  with  only  approximate  re- 
gard to  leveling  or  to  grades.  When  the  rough  floor  is  laid 
it  is  cut  roughly  to  clear  the  pot  by  about  }i  in.  The  cast- 
iron  floor  ring  with  pot  collar  is  then  put  in  place,  its  flange 
projections  resting  on  the  rough  floor  to  which  it  is 
screwed  or  to  the  pot,  as  may  best  suit  the  case,  the  only 
care  required  being  to  see  that  tlte  square  floor  flange  is  set 
square  with  the  finished  floor  strakes.  The  top  is  thus  auto- 
matically leveled  with  the  floor  finish.  A  cast-iron  filling 
piece  and  gasket  are  then  set  into  the  floor  ring,  over 
which  goes  a  rolled-brass  floor  plate,  the  combined  thick- 
ness of  pot  ring,  flange,  filling  piece  and  floor  plate  being 
that  of  the  finished  floor.  The  floor  flange,  filling  piece 
and  floor  plate  are  5  in.  square,  or  just  the  width  of  two 
2.5-in.  floor  strips.  To  abandon  a  pot  or  to  "blind"  a  pot, 
the  floor  plate  and  filling  piece  are  removed  or  omitted,  a 


Fig.    77 — Method    of    Installing     Under-Floor    Distribution    System. 


junction   and,  again,  down    (or   up)    the   inter-sub-junction 
riser ;  and  so  on. 

To  provide  for  connections  to  the  sub-junctions  from  the 
furniture,  the  trench  line  is  interrupted  approximately  every 
5  ft.  by  a  small  box  8  in.  stjuare  (see  "details,"  Fig.  75). 
from  which  a  line  is  run  perpendicular  to  the  outside  wall 
to  the  central  axis  of  the  building,  where  it  is  capped  (see 
Fig.  72).  If  this  line  is  not  used  it  is  left  under  the  floor 
inactive  but  ready  for  future  use.  If  this  line  comes  under 
a  desk  to  which  connection  is  to  be  made,  a  pot  is  inserted 
in  this  line  under  the  desk,  a  floor  plate  is  installed  and  a 
conduit  extension  is  run  from  the  floor  plate  to  the  desk. 
If  the  desk  is  not  directly  over  the  line,  l)Ut  is  nearer  to  it 
than  any  other  under-floor  line,  then  a  blind  pot  is  inserted 


blind  cover  is  screwed  down  to  the  pot  collar,  and  two  5-in. 
pieces  of  finished  floor  are  set  side  by  side  into  the  recess 
left  and  screwed  down.  A  cut  of  this  pot  in  the  two-gang 
form  is  shown  in  Fig.  78,  and  a  section  sawed  diagonally 
through  the  floor  plate  of  a  single  ])ot  in  F"ig.  So. 

The  general  method  of  working  this  under-floor  system 
is  shown  in  I'ig.  yj.  The  abandoning  cover  and  wooden 
cover  are  shown  at  the  side  of  the  open  pot  at  the  left  of 
the  cut.  In  the  floor  area  shown  in  the  cut  there  are  four 
abandoned  single  pots  and  two  abandoned  two-gang  pots, 
anv  one  of  which  may  be  opened  up  and  brought  flush 
with  the  floor  in  a  few  minutes  if  desired.  Six  extensions 
have  been  run  under  the  floor  shown  since  it  was  laid,  thus 
showing  how  little  disfigurement  has  been  caused  thereby. 
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.iimI   ilic   M'tliiin  of   I'uiiiilmr   was  done   iiikUt  tlir  electrical 
contract.     W'itli  this  in   iiiind.  it   is  iiilcrcstiiiK  to  note  tlic 


A    line   ot    tiencli   co\ers   ami    tiencli    boxes   opeiud    up   i- 
show  II  ni    I1J4.  Si.      1  he  roiiiul  cover  oi   the  trench  pot    for 

desk  liKhtiiiK  linos  is  exposed  in  the  lowest  trapdoor.  reinarkahle  aliKinneiil  of  desk  fixtures  sliowii  in  hi},'.  6i| 
Ihesi'  lif^hliii}.;  lines  arc  rini  parallel  with  the  under  Hour 
lines  lor  low  tension  and  arc  foil  Ironi  junction  outlets  on 
each  pila.stcr,  to  eacli  of  which  three  branch  circuits  are 
hrouglit  trim)  the  panelboards.  I'ots  for  lighting  and  low 
tension  circuits  in  branch  under-lloor  lines  arc  stagj.jered 
and  drilled  for  conduits  on  two  levels  so  that  extensioiLs  to 
tlnsh  pols  under  the  de^ks  may  ert)ss  over  the  through 
lines.  .\s  a  matter  of  interest  comparison  may  he  made 
with  h'ig.  79.  which  shows  the  conduit  runs  under  Moors  in 
the  old  hnildini'   before   reiuodelin''. 


(O-OI'KHATION      IIKTWKKN     lONSm.TINC     KNJilNKERS     AND    CON- 
TKACTOKS. 

It  is  believed  that  a  word  is  re«|uired  in  cnnclusion  in  re- 


Jg»j_a= 


All  home  runs  for  lighting  and  low-tension  circuits  to 
panels  and  floor  junctions  are  placed  parallel  to  the  trench, 
and  they  cross  over  opposite  the  panels  and  junctions  so  as 
to  leave  the  floor  fill  generallv  free  from  all  conduits  except 
the  desk  lines. 

The  wiring  on  the  desks  is  generally  run  in  conduit 
formed  up  to  fit  the  furniture,  the  desks  in  each  row  being 
nippled  together  so  that  one  set  of  floor  boxes  serves  for 
connections  to  all  desks  in  the  row.     Managers'  desks  and 


Fig.    80 — Section    Through    Single   Floor    Box. 

gard  to  the  general  execution  of  the  installation.  When 
the  engineers  were  called  upon  to  design  the  equipment 
there  was  not  available  sufficient  time  in  which  to  make  as 
complete  a  study  of  the  details  of  the  work  as  is  usually  de- 
sirable, particularly  in  the  old  buildings  and  in  the  old  plant 
where  much  of  the  apparatus  that  had  to  be  removed 
could  not  be  seen.  Hence  it  was  not  possible  in  certain 
parts  of  the  work  to  do  more  than  indicate  in  a  general  way 
what  was  desired  and  the  results  to  be  accomplished. 


Fig.  79 — Conduit   Runs   Under   Floors   in   the   Old   Building    Before   Remodeling. 


other  isolated  desks  have  individual  floor  boxes.  A  view  of 
the  underside  of  a  roll-top  manager's  desk  is  shown  in  Fig. 
82.  This  example  does  not  show  the  completed  wiring,  but 
indicates  the  terminal  strips  for  cables  for  local  and 
through  lines,  and  also  the  connections  for  the  desk  lamp. 
The  work  of  cutting  all  furniture  for  conduits  and  wiring 


The  work  in  the  North  Building  additions  and  the  work 
of  remodeling  the  old  plant  was  awarded  to  L.  K.  Comstock 
&  Company.  Later  the  work  of  remodeling  the  old  main 
feeder  system  was  awarded  to  the  same  firm,  and  the  dif- 
ficult work  of  remodeling  the  risers  and  most  of  the  distrib- 
uting system   in  the  old  buildings  was  awarded  to  Hatzel 
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&   Buelilcr,   wliich   firm   liail   installed   most  ul    the   original 
equipment. 

Estimates  for  the  work  included  in  the  North  Building 
additions  and  for  the  new  plant,  together  with  so  much  of 
the  work  of  remodeling  the  old  plant  as  could  be  done  on  a 
contract  basis,  were  taken  in  three  weeks,  and  work  was 
begun  at  once,  without  affonling  time  to  the  contractors, 
L.  K.  Comstock  &  Company,  to  study  properly  the  require- 
ments or  to  organize  their  force.  For  two  months,  there 
fore,  the  consulting  engineers  gave  much  time  to  assisting 
the  contractors  in  organizing  and  superintending  the  first 
steps  in  the  installation. 

The  contractors  at  once  sent  to  Newark  a  force  who,  in 
co-operation  with  the  consulting  engineers,  began  a  detail 
study  of  the  building,  then  partly  constructed,  and  also  a 
study  of  the  details  of  the  equipment.  A  complete  set  of 
working  drawings  ])ased  on  field  measurements  was  then 
prepared  in  which  the  fitting  together  of  this  complicated 
installation  was  shown  to  the  minutest  detail.  The  entire 
equipment  was  thus  predetermined  as  to  details  in  such  a 
manner  that  its  installation  was  merely  a  matter  of  labor. 

The  same  method  was  employed  in  the  case  of  the  work 
done  by  Hatzel  &  Buehler,  but  the  character  of  this  work 
was,  in  general,  of  such  a  nature  as  to  preclude  any  detail 
study  in  advance.  The  results  of  the  overloaded  condition 
of  the  old  distributfng  system  were  apparent,  but  the  actual 
cotidition  of  the  equipment  could  not  in  general  be  told,  so 
that  new  work  had  to  be  laid  out  from  time  to  time  as  the 
changes  were  made  and  often  on  the  spur  of  the  moment. 
The  work  done  in  each  day  usually  indicated  the  nature  ot 
the  next  day's  work.  It  is  interesting  to  note  that  in  the 
course  of  the  work,  entailing  the  rearrangement  and  re- 
moving of  thousands  of  connections,  nearly  all  of  which 
were  active,  the  amount  of  trouble  actually  reported  was 
negligible. 

The  installation  in  the  buildings  of  the  Prudential  Insur- 
ance Company  is  an  example  of  the  difficulties  that  may  be 
overcome  by  intelligent  co-operation  on  the  part  of  the  con- 


"icj.    81 — Trap    Doors    to    Pull     Boxes    In    Under-Floor    Distribution. 

:ractors  with  those  responsible  for  the  design  of  the  equip- 
ment. There  is  no  doubt  that  the  success  of  the  installa- 
:ion  and  its  smooth  operation  are  largely  due  to  such  co- 
operation not  only  by  the  electrical  contractors  but  also  by 
:he  several  manufacturers  whose  apparatus  was  employed. 
Purthermore,  the  assistance  of  Mr.  Tysilio  Thomas,  of  the 


i'rudential  real-estate  department;  Mr.  E.  G.  Lender,  chict 
engineer,  and  Mr.  Heimbold,  chief  electrician,  contributed 
no  small  amount  to  the  final  results  of  a  work  extending 
over  nearly  two  years.  Many  of  the  arrangements  used 
are  due  to  the  suggestions  of  these  gentlemen,  and  the  de- 
tails of  much   of  the   equipment   were   suggesterl   by   them. 


Fig.    82 — Detail    of    Desk    Connections. 

The  authors  express  their  deepest  obligations  to  Messrs. 
George  B.  Post  &  Sons,  the  architects,  for  their  exceptional 
willingness  to  give  all  possible  assistance  in  the  solution 
of  the  ])rohlems  that  this  installation  presented. 


AN  ATTENDANTLESS  ROTARY  SUBSTATION. 


The  500-kw  rotary  converter  to  be  installed  in  the  new 
Brush  Street  substation  of  the  Detroit  Edison  Company 
will  be  of  a  unique  automatic  type,  controlled  entirely 
tiirough  its  alternating-current  feeders  from  Substation  I, 
at  Elizabeth  Street,  near  Woodward  Avenue,  a  mile  dis- 
tant. I-'.xcept  for  a  daily  inspection,  no  attendant  will-  be 
employed  at  the  new  automatic  substation,  all  operations 
of  starting,  closing  the  field  circuit,  direct-current  switches, 
etc.,  being  accomplished  by  the  operator  at  Station  I.  Here 
will  be  located  the  starting  compensators  for  the  distant 
rotary.  Throwing  the  handle  to  the  starting  position  will 
deliver  reduced  potential  over  the  4600-volt  feeders,  caus- 
ing the  converter  to  accelerate.  When  the  proper  speed  is 
reached  a  centrifugal  device  will  close  the  field  switch. 
wliich  operation  will  be  reported  back  to  the  attendant  by 
the  reduction  in  current  shown  by  his  ammeters  as  the 
rotary  falls  into  step.  The  starting  compensator  can  then 
be  thrown  into  full  running  position.  A  differential-pres- 
sure relay  arranged  between  the  direct-current  side  of 
the  converter  and  the  bus  system  will  control  the  main 
direct-current  switch,  closing  this  as  soon  as  the  converter 
pressure  rises  to  that  of  the  system,  regardless  of  what 
the  latter  may  be  at  the  time.  The  load  on  the  converter 
can  then  be  adjusted  to  the  value  desired.  Mr.  Alex.  Dow, 
general  manager  of  the  company,  suggested  the  feasibility 
of  this  application.  The  machine  is  now  being  constructed 
at  Schenectady.  N.  V..  and  will  be  in  operation  by  May  i. 
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THE  THICKNESS  OF    INSULATION  ON  WIRES 
AND  CABLES. 


Determination    of    the  Relation    Between  Diameter  of 

Wire  and  Thickness  of  Insulation  for  Constant 

Resistance  and  Breakdown  Strength. 


Bv  J.   H.   Lendi. 

IN  an  article  in  the  Electrical  World  Nov.  25,  191 1,  on  tlu 
thickness  of  electric  and  thermal  insulation  tlicrc  ap- 
peared arguments  and  conclusions  that  are  so  at 
variance  with  physical  principles  and  practical  cable  con- 
struction that  it  is  evident  that  the  writer  thereof  did  not 
take  to  heart  his  own  admonition  to  make  correct  calcula- 
tions, "as  the  conditions  may  be  deceptive."  The  following 
is  written  with  a  view  of  correcting  this  article  and  its 
erroneous  conclusions: 

The  thickness  of  insulation  on  a  wire  or  cable  is  elec- 
trically subject  to  two  considerations,  the  insulation  re- 
sistance and  the  breakdown  strength.  These  are  quite  in- 
dependent of  one  another  in  their  physical  origin  in  that 
one  is  associated  with  the  specific  resistance  and  the  other 
with  the  dielectric  constant,  or  inductivity.  That  is,  the 
cable  may  fail  initially  o'wing  to  its  low  insulation  resistance 
or  to  a  low  dielectric  strength,  and  either  may  be  high  or 
low  independent  of  the  other.  Both  insulation  resistance 
and  breakdown  strength  are  subject  to  the  geometric  dis- 
position of  the  insulating  material  with  regard  to  the  stress 
imposed,  quite  analogous  to  a  beam  subject  to  shear  and 
bending. 

A  lead-covered  cylindrical  cable  offers  an  ideal  case  for 
the  study  of  these  geometric  relations.  It  is  indeed  very 
rare  that  a  discussion  of  apparatus  in  practice  lends  itself 
so  ideally  to  analysis.  Consider  a  lead-covered  cable  the 
conductor  of  which  has  the  diameter  2  r,  insulation  thick- 
ness a,  inductivity  K  and  specific  resistance  "■. 

Let  R  =  insulation  resistance  between  wire  and  lead 
sheath  per  unit  length  of  cable 

Then 


R 


d  0 


•Oge 


r  -\-  a 


Assume  now  another  diameter  of  conductor,  say,  2  r^. 
Then,  in  order  to  keep  R  the  same  as  before,  a,  must  be 
such  as  to  make 

r,  -\-  a,       r  -\-  a 

a.  a 

or  —  =  — 

r,          r 

That  is.  for  a  given  insulating  material  and  given  insu- 
lation resistance,  the  thickness  of  insulation  is  proportional 
to  the  diameter  of  the  conductor. 

If  the  above  equation  for  R  be  used  to  calculate  a  for 
one-half  a  chosen  insulation  resistance  of  the  given  case 
where  r  —  I,  o  =  4,  it  will  be  found  that  the  thickness  of 
insulation  is  only  33  per  cent  of  its  former  value.  In  other 
words,  one-half  of  the  insulation  resistance  is  furnished 
by  the  33  per  cent  of  the  insulation  thickness  nearest  the 
wire  in  this  particular  case.  That  is,  the  effectiveness  of 
insulating  material  decreases  as  it  recedes  from  the  con- 
ductor. (This  proportion  of  effectiveness  is  not  the  same 
for  all  values  of  r.) 

It  is  apparent,  then,  that  if  a  series  of  conductors  of 
varying  diameters  are  designed  to  have  insulation  thick- 
nesses in  proportion  to  their  respective  diameters,  and  if 
any  one  of  them  is  sufficiently  insulated  for  a  given  con- 
dition under  which  it  is  worked,  all  the  others  will  be 
equally  sufficient  ior  their  work  under  similar  conditions. 

Therefore,  if  it  is  permissible  to  trim  down  the  insulation 
of  the  larger  conductor  below  what  the  rule  calls   for,  it 


uii!  be  i'(|ually  permissible  to  trim  down  the  smaller  wires 
pi  (iportionately  and  the  law  still  holds. 

(  Onsider  now  the  breakdown  strength.  Taking  liie  same 
cable  as  before,  one  may  consider  the  conductor  separated 
from  the  lead  sheath  with  insulating  material  as  a  con- 
denser, the  capacity  of  which  is  (in  the  case  of  concentric 
cylinders)  : 


c  = 


K_ 
2  lege  r -fa 


per  unit   length  of  cable. 

If  now  V  is  the  potential  difference  between  wire  and 
sheath,  Q  the  quantity  of  electricity  per  ujiit  length  of 
cable,  then 

Q  =  CV 
or 

^  =  ^loge    '^^  =^[loge(r4-a)-loger]. 

It   will  be   observed   that   this   is   the  definite   integral   of 

20 

irr~   dg  between  the  limits  r  and   (r  +  a),  where  p  is  the 

^. 

radius  vector  of  any  point  within  the  insulation. 

In  other  words, 

d  y  _  2_g . 

dp       Kg 

—  electric  intensity  or  potential  difference  per  unit  of  0  at 
any   point   in   the    insulation. 

The  equation  above  for  V  simply  confirms  the  properties 
shown  before  with  reference  to  the  insulation  resistance. 
The  only  difference  is  that  in  the  present  case  these  prop- 
erties  are   expressed   in   terms   of   the   potential   difference. 


Fig.    1 — Representation    of    Symbols. 

quantity  of  electricity  and  the  inductivity.  That  is,  in 
the  present  case  one  would  say  that  one-half  of  the  stress 
due  to  potential  difference  is  taken  by  the  2i3  P^r  cent  of 
the  insulation  thickness  nearest  the  conductor  (for  the 
same  values  of  (r)  and  (a)  as  given  in  the  previous  casej. 
Taking  now  the  equation  for  electric  intensity,  or  the 
potential  gradient, 

dV  _2Q 
d  g  Kg' 
it  will  be  noted  that  /,  or  the  volts  per  centimeter  (or  what- 
ever units  are  chosen)  for  any  point,  vary  inversely  as  the 
distance  of  that  point  from  the  center  of  the  wire.  There- 
fore, the  film  of  insulation  immediately  in  contact  with 
the  conductor  is  subj.ect  to  a  greater  potential  gradient 
than  any  other.  It  will  be  noticed  that  the  potential 
gradient  varies  inversely  as  the  distance  from  the  center 
only  when  Q  is  constant,  which  is  the  case  for  a  given 
diameter  of  conductor  and  given  insulation  thickness. 
Therefore,  in  general,  expressing  Q  in  terms  of  V  and  C : 

f  = .  V,  for  any  point  in  the  insulation,  or 

p  loge    
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Hog,    '■  +  " 
r 
at   the   surface   of   the  conductor,    for   any   comhiclur   and 
thickness  of  insulation. 

Now,  obviously  if  (r  +  a)  is  constant  and  r  becomes 
smaller,  /,  becomes  larger  until  finally  a  value  is  reached 
where  the  film  of  insulation  adjacent  to  the  conductor  will 
no  longer  offer  a  resistance  against  breakdown.  One  nmst 
therefore  design  the  thickness  of  insulation  such  as  to 
make  /,  below  the  breakdown  value  of  the  material,  and 
to  be  consistent,  a  series  of  conductors  should  have  their 
insulation  thicknesses  such  as  to  give  the  same  value  of  /,. 
That  is, 

V 

—  ,        =  A,  a.  constant. 

r\oge 


(   -      ) 

r \e         — i/. 


where  A  is  the  highest  permissible  value  of  /,  for  the  mate- 
rial. This  shows  that  the  insulation  thickness  is  far  from 
proportional  to  the  impressed  voltage  and  also  the  more 
striking  fact  that  it  is  not  proportional  to  the  breakdown 
strength  of  the  insulating  material.  In  fact,  for  the  values 
Aj  and  A.,  of  A  and  a  given  value  of  V  and  r,  and  the  same 
inductivity,  the  insulation  thicknesses  are  connected  with 
the  breakdown  strengths  by  tlie  equation : 

loge  a,  _  A^ 
loge  a,       A^ 

A  study  of  the  curves  for  constant  breakdown  values 
given  above  shows  further  that  a  disproportionately  greater 
thicknesses  of  insulating  material  of  a  poorer  kind  is  re- 
quired on  the  smaller  wires  than  on  the  larger  ones. 

Furthermore,  a  series  of  cables  designed  for  high  poten- 
tials against  breakdown  require  a  thicker  insulation  on  the 
smaller  wires,  and  therefore,  if  the  largest  cable  of  the 
series  is  amply  insulated  as  regards  insulation  resistance, 
then  will  all  smaller  ones  be  more  than  sufficient  for  this 
purpose.  On  the  other  hand,  if  the  potential  at  which  the 
cables  are  to  work  is  so  low  that  the  electric  intensity  at 
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Fig.  2 — Variation   of  Thickness  of   Insulation  with   Radius  of  Wire. 

the  surface  of  the  wire  is  far  below  the  breakdown  strength 
of  the  medium,  then  the  insulation  thickness  would  be  de- 
signed more  with  regard  to  the  equation  for  insulation 
resistance. 

The  conclusions  in  the  article  referred  to  arc,  therefore, 
erroneous,  particularly  as  regards  the  comment  that:     "For 


high  voltages  it  would  seem  that  the  thickness  of  insulation 
for  large  wires  would  be  governed  more  by  the  breakdown 
test  than  by  the  insulation  resistance,  and  in  that  case  the 
thickness  of  insulation  would  again  be  equal  for  large  and 
small  wires  for  the  same  voltage  as  in  Fig.  3." 

The  fallacy  of  this  can  be  shown  more  explicitly  by 
calculating  the  potential  gradient  for  a  constant  outside 
diameter. 

So  long  as  the  outside  diameter  of  the  cable  is  propor- 
tional to  the  diameter  of  the  wire,  Q  is  constant  because 
the  capacity  remains  constant,  but  for  constant  outside 
diameter  (3  is  a  function  of  {r-\-a), 

f  =lq  =    ^ 

^'       Kr        r  loge  ''  +  " 
r 
or   the    electric    intensity    becomes    indefinitely    large    as    r 
aijproaches  (r-f-  a)  and  therefore  the  larger  wires  are  elec- 
trostatically weaker  than  the  smaller  ones. 

There  seems,  therefore,  to  be  a  limit  in  the  voltage  that 
may  be  impressed  on  a  cable,  whatever  its  thickness  of 
insulation,  when  it  is  constructed  of  a  homogeneous  insula- 
tion. Fortunately,  however,  there  is  a  device  by  which 
this  limit  is  removed  indefinitely,  theoretically  at  least,  and 
that  is  by  grading  the  cable. 

Referring  again  to  the  formula  for  electric  intensity,  it 
will  be  noticed  that  if  /C  p  is  kept  constant  together  with 
the  dielectric  strength  of  the  material  the  electric  intensity 
will  be  constant  and  in  that  case  the  breakdown  strength 
would  be  in  proportion  to  the  thickness  of  insulation. 
And,  again,  every  layer  of  insulation  has  then  an  insulation 
resistance  independent  of  its  distance  from  the  center  of 
the  wire  if  the  value  of  <^  is  the  same  throughout  the  thick- 
ness. In  such  a  cable  it  is  permissible  to  specify  a  thickness 
of  insulation  proportional  to  the  impressed  voltage  inde- 
pendent of  whether  the  wire  is  large  or  small. 

This  method  of  making  a  cable  is  carried  out  nearly 
enough  for  practical  purposes'  by  substituting  for  the 
homogeneous  insulating  material  a  lamellar  one  in  which 
the  various  layers  have  a  decreasing  inductivity  but  are  of 
the  same  insulation  and  breakdown  constants  throughout 
the  mass. 

A  second  method  of  grading  can  be  determined  from  the 
equation  of  insulation  resistance  given  above. 

Differentiating  with  respect  to  p,  then 
dR  _    a-        I 
d  g       2%     p  " 

That  is,  the  insulation  resistance  afforded  by  different 
cylindrical  elements  varies  inversely  as  their  radial  dis- 
tance.    Or,  in  other  words,  — -     is  the  resistance  gradient 

dp  o  • 

ff  ij  J? 

It  will  be  noticed  that  if- —  is  made  constant  and  then  — 

P  do 

is  constant,  and  therefore  if  the  specific  resistance  of  the 
insulating  material  becomes  larger  with  the  radius,  then 
every  cylindrical  element  will  contribute  equally  to  the 
resistance. 

In  a  homogeneously  insulated  cable  the  leakage  current 
may  be  determined  from 

R        K<r    ' 

In  such  a  cable,  then,  the  energy  loss  is  constant  lor 
various  sizes  of  conductor,  it  being  assumed,  of  course, 
that  the  insulation  thickness  is  proportional  to  the  diameter 
of  conductors. 

The  effect  of  the  flow  of  current  across  the  insulation  is 
to  heat  the  insulation,  and,  since  the  greatest  effective  re- 
sistance is  adjacent  to  the  conductor,  the  greatest  effect 
due  to  heat  will  be  felt  on  that  part  of  the  insulation  doing 
most    good    in    the    way    of    insulation;    furthermore,    the 

'See  O'Gorman,  Journal  Inst.  Elec.  Eng.,  Vol.  XXX,  p.  601,  1901. 
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sm.illiT  llu-  wire  llif  };ir.itir  will  In-  tlic  ciinciil  di'iisily  in 
this  ri'j^iDii,  or  a  smalli-r  wire  is  iiilhiriiced  to  a  j^rcalc-r 
extent  tlian  a  larger  one,  owiiifj  to  tiiis  cause.  The  remedy 
is  simply  to  atlil  insulation  to  llu-  smaller  ones,  however 
inelVicicnt  tiiis  plan  may  be,  and  the  result  is  that  all  wires 
will  then  have  their  diameters  over  the  insulation  more 
nearly  ecpial  than  before.  The  degree  of  equality  depends 
i)n  the  physical  projjcrties  of  the  insulation  as  regards  its 
thermal   conductivity,    etc. 

This  latter  argument  while  appareiilly  partially  verifying 
iMg.  3  of  the  article  referred  to  really  contradicts  it,  inas- 
nuich  as  the  outside  diameters  in  the  figure  were  made 
eipial  by  cutting  down  the  thickness  of  insulation  on  the 
larger  wires  on  the  ground  of  economy,  while  the  true 
theory  and  practice  require  that  they  be  made  more  nearly 
equal  by  adding  insulation  to  the  smaller  ones,  therefore 
destroying  the  author's  grounds  for  changing  the  insula- 
tion thickness  at  all  from  that  called   for  by  the  equation: 


A' 


■K  /■  +  O 

—  log, 


To  design  the  insulation  of  an  electric  cable  against 
energy  loss  is,  of  course,  ridiculous,  inasmuch  as  the  cable 
is  destroyed  by  other  causes  long  before  it  has  become 
necessary  to  add  to  the  generator  equipment  on  account 
of  line  leakage.  To  design  an  electric  cable  in  accordance 
.with  what  is  found  to  be  economical  in  a  heat  cable  is 
illogical.  With  the  heat  cable,  or  thermally  insulated  steam 
pipe,  a  different  condition  is  involved,  in  that  the  loss  of 
energy  is  the  reason  for  insulation.  A  very  pretty  parallel 
case  of  the  electric  cable  is  afforded  by  the  modern  high- 
power  gun,  where  the  stresses  have  become  so  high  that 
it  w^as  necessary  not  to  add  thickness  to  the  walls  but  to 
construct  the  w-alls  of  a  series  of  cylinders  shrunk  over  one 
another.  That  is,  the  walls  are  actually  strengthened  by 
giving  the  outer  cylinders  an  initial  stress,  in  a  manner 
exactly  parallel  to  the  first  method  of  grading  a  cable. 

It  may  be  added  that  cables  have  been  graded  accidentally 
and  otherwise  for  a  long  time;  even  before  the  theoretical 
importance  of  grading  was  recognized  in  practice. 


ANGLO-BELGIAN  SUBMARINE  TELEPHONE  CABLE 
WITH  PUPIN  LOADING  COILS. 


E:\1B0'LDENED  by  the  success  of  the  Anglo-French 
submarine  telephone  cable  laid  early  last  year,  and 
which  was  the  first  submarine  cable  fitted  with 
"loading"  coils,  the  British  Post  Office  has  laid  a  cable 
between  England  and  Belgium  in  which  use  is  again  made 
of  such  coils. 

The  cable  between  England  and  France,  which  has  a 
length  of  21  nauts  (a  naut  being  equivalent  to  1.153  miles), 
is  a  four-core  cable,  with  conductors  weighing  160  lb.  to 
the  mile,  insulated  with  300  lb.  per  mile  of  gutta-percha. 
The  resistance  of  the  conductors  per  loop  mile  is  12.5  ohms, 
and  the  wire-to-wire  capacity  is  0.12  mf.  The  inductance 
coils,  each  of  slightly  less  than  6  ohms  resistance,  with 
an  inductance  of  o.i  henry  at  750  cycles  per  second,  are 
placed  at  i-naut  intervals.  The  actual  attenuation  con- 
stant of  the  cable  is  0.140  per  mile,  while  the  cable  with 
its  inductance  coils  has  an  attenuation  constant  of  0.045 
per  mile.  As  the  cable  and  coils  were  designed  for  an 
attenuation  constant  of  0.0147  after  preliminary  experi- 
ments had  been  made,  the  closeness  of  this  figure  is  ex- 
tremely satisfactory. 

The  tests  of  this  cable  have  shown  that  it  has  a  "stand- 
ard-cable" equivalent  of  3.28  miles,  which  is  slightly  bet- 
ter than  the  figure  guaranteed  by  the  makers,  Messrs. 
Siemens  Brothers  &  Company.  Without  loading  coils,  a 
mile  of  the  same  cable  has  a  "standard-cable"  equivalent 
length  of  0.435  mile,   and,  therefore,  the  actual  gain   due 


III  the  addition  of  loading  coils  is  equivalent,  in  its  elTeri 
on  the  speech  transmitted,  to  reducing  the  length  of  the 
cable  by  70  per  cent.  The  coils  increase  the  diameter  of 
the  gutta  percha  core  from  about  1  in.  to  3  in.  .\  gutta- 
percha cone  is  inserted  at  each  end  as  packing,  and  gutta- 
percha- sheet  is  wrapped  round  them  and  jointed  to  the 
gutta-percha  of  the  core  at  each  end.  Messrs.  .Siemens 
Hrothers"  patent  for  loading  coils  provided  for  inserting. 
I  naut  apart,  a  series  of  four  coils,  one  after  the  other, 
luit  an  alteration  has  been  made  in  this,  and  two  double 
coils  are  employed.  Each  double  coil  consists  f)f  two  wind- 
ings on  the  same  iron  c(jre,  and  one  winding  is  connected  in 
series  with  each  conductor.  This  has  an  advantage  over 
four  distinct  coils,  as  the  iron  core  experiences  an  aging 
ilTect  which  affects  its  permeability  and  may  not  be  pre- 
cisely the  same  in  two  cores.  If  separate  coils  on  separate 
iron  cores  were  used  for  the  outgoing  and  return  circuit, 
I  he  gradual  change  in  permeability  might  disturb  the  even 
balance  of  the  circuit,  but  by  winding  them  on  the  same 
core  the  variations  are  automatically  compensated.  Be- 
tween the  silk-covered  wire  of  the  coils  and  the  gutta- 
percha sheet  there  is  a  sheet  of  metal  foil ;  this  was  found 
to  be  a  necessary  precaution  in  the  construction  of  the 
cable,  and  has  been  patented.  An  annular  rubber  distance- 
])iecc  is  inserted  between  the  two  sets  of  coils  to  give 
greater  flexibility. 

The  method  of  armoring  is  very  ingenious.  At  about 
30  ft.  before  the  position  of  the  coils  is  reached  the  strand- 
ing machine  is  stopped  and  a  second  armoring  is  started 
on  the  top  of  the  other  one.  When  the  bulge  in  the  cable 
is  reached  the  wires  of  the  second  armoring,  which,  of 
course,  is  given  the  same  lay  as  the  first,  automatically 
place  themselves  between  the  other  wires,  so  that  the  part 
of  the  cable  with  the  increased  diameter  is  covered  with  a 
single  layer  of  the  armoring  wires,  and  at  about  30  ft.  on 
the  other  side  of  the  coils  the  additional  wires  are  cut  and 
bound  up  as  before. 

An  important  difference  between  the  new  Anglo-Belgian 
and  the  Anglo-French  cable  was  that  in  the  latter  the  at- 
tenuation constant  was  specified  not  to  exceed  a  certain 
definite  value.  The  main  reason  for  this  was  that  if  it 
had  been  discovered  after  the  cable  had  been  laid  that  the 
coils  introduced  effects  not  foreseen  they  could  easily  have 
been  cut  out  at  a  small  cost,  and  the  cable  used  in  the  ordi- 
nary course  for  telephone  purposes.  The  results  with  the 
use  of  the  coils,  however,  have  been  so  satisfactory  that 
in  designing  the  Anglo-Belgian  cable  it  was  decided  that 
full  account  should  be  taken  of  the  effect  of  the  loading 
coils,  and  that  the  cable  should  be  constructed  throughout 
in  accordance  with  the  modern  theory  of  telephonic  com- 
munication. The  conductors  are  of  the  same  size,  namely. 
160  lb.  per  naut,  but  instead  of  the  dieletric  weighing  300 
lb.  per  naut,  it  weighs  only  150  lb.  A  special  gutta-percha 
is  used  with  a  particularly  small  leakance.  The  ratio  S/K 
has  been  reduced  from  120  in  the  Anglo-French  cable  to 
12  in  the  Anglo-Belgian  cable. 

In  addition  to  this  advance  in  cable  construction  there 
is  further  progress  by  the  fact  that  instead  of  the  two 
circuits  in  the  cable  being  used  merely  for  two  conversa- 
tions, they  will  be  able  to  be  used  for  three  simultaneous 
conversations  by  the  use  of  what  was  formerly  somewhat 
incorrectly  called  "duplexing"  and  is  now  usually  termed 
"phantoming."  The  wires  of  each  circuit  are  bridged  by 
repeating  coils,  the  center  of  each  of  which  is  connected 
to  form  the  third  circuit,  so  that  the  two  wires  of  each  of 
the  "side  circuits"  are  used  in  parallel  for  the  "phantom" 
circuit,  as  has  frequently  been  done  in  the  case  of  long- 
distance land  lines.  To  enable  this  to  be  possible  in  the 
case  of  a  loaded  circuit,  however,  it  is  necessary  to  insert 
an  additional  series  of  loading  coils  in  each  circuit.  The 
two  windings  in  the  loading  coil  of  the  side  circuits  are. 
of  course,  placed,  as  in  the  Anglo-French  cable,  on  one 
core,  and  are  so  arranged  that  the  inductive  actions  of  the 
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two  windings  assist  one  another.  When  the  two  conduc- 
tors are  used  in  parallel  on  the  phantom  circuit,  these  two 
windings,  therefore,  neutralize  one  another,  and  another 
coil  is  necessary  with  a  pair  of  windings  wound  both  in  the 

CONSTANTS     OK     ANClLO-IlKLCil  AN     CABLE. 


A   FORM   OF   VARIABLE    CONDENSER  FOR 
WIRELESS. 


14.2       ohms  at  15° 
0 . 1 5  7  mf . 
0.314  mf. 

12 


Resistance  per  naut  of  conductor  without  coils 

Capacity  per  naut  (wire-to-wire)  without  coils 

Capacity  per  naut  of  phantom  circuit  without  coils.  .  . 

S/K  at  800  cycles  per  second  and    15   deg.   C.   (S  = 

leakanCc  in  micro-ohms.  K  =  wire-to-wire  capacity) 

Inductance  of  the  coils  for  the  transformer  circuit 0.1  henry. 

Resistance  of  the  inductive  and  non-inductive  coils  in 

the  transformer  circuit 6.6  ohms. 

Eflfective  impedance  of  the  inductive  and  non-induc 

tive  coils  of  the  transformer  circuit  at  800  cyclesi 
ith  1  milliampere  at  15  deg.  C 11.5  ohms. 

0.05  henry. 
3  .3  ohms. 


Inductance  of  the  coils  in  the  phantom  circuit 

Resistance  of  all  coils  in  the  phantom  circuit 

Effective  impedance  of  all  the  coils  in  the  phantom 

circuit  at  800  cycles  with  1  milliampere  at  1 5  deg.  C. . 

Capacity  of  the  coils  in  the  transformer  circuit 

Additional  capacity  of  the  coils  in  the  phantom  circuit 

less  than .  .  .  . 


4 . 6  ohms. 
0.004  mf. 


0.0001  mf. 


"P/"    FOR    50    NAUTICAL    MILES     (MEASURED)  : 


2nf= 
Transformer  circuit. . 
Phantom  circuit 


6,000  7,000 
0.920  0.977 
0.928      ,      


same  direction,  instead  of  in  contrary  directions,  so  that 
they  act  as  an  inductance  coil  when  the  two  wires  are  used 
in  parallel  for  the  phantom  circuit  but  the  inductances  op- 
pose one  another  when  the  two  conductors  are  used  in  the 
ordinary  way. 

The  total  length  of  the  cable  is  47.892  nauts,  and  each 
wire  has  a  length  of  48.366  nauts.  The  table  shows  the 
other  constants  of  the  cable. 

On  testing  the  cable  after  laying  the  speaking  properties 
were  equivalent  to  7.5  miles  of  "standard"  cable.  This 
test  may  be  considered  fairly  accurate,  as  10  miles  of 
"standard"  cable  was  added  at  each  end  to  eliminate  termi- 
nal losses.  Standard  cable  is  that  having  a  wire-to-wire 
capacity  for  each  pair  of  wires  of  0.054  mf.  per  statute 
mile,  a  loop  resistance  of  88  ohms  per  statute  mile,  and  an 
average  insulation  resistance  wire-to-wire  of  not  less  than 
200  megohms  per  statute  mile. 

The  actual  construction  of  the  cable  and  the  metliod  of 
inserting  the  armoring  and  loading  coils  follow  exactly 
those  employed  in  the  Anglo-French  cable.  Loading  coils 
are  inserted  i  naut  apart,  and  the  additional  loading  coil 
for  the  "phantom"  circuit  is  inserted  at  the  same  place.  In 
construction  this  additional  loading  coil  is  similar  to  the 
ethers,  except  that  one  of  the  windings  is  reversed,  and 
it  merely  increases  the  length  of  the  bulge  by  8  in.  In 
spite  of  the  smaller  amount  of  dielectric,  the  total  diam- 
eter of  the  cable  is  the  same,  and  the  same  number  and 
size  of  armoring  wires  are  employed,  the  difference  in  di- 
ameter being  made  up  by  the  additional  jute  under  the 
armoring.  Teredo  tape  is  employed,  as  in  all  channel  sub- 
marine cables  nowadays. 

A  very  interesting  point,  which  was  rather  welcomed  by 
the  Post  Office  engineers  than  otherwise,  was  that  after 
laying  a  fault  was  observed.  This  was  localized  and  was 
found  to  be  an  ordinary  jointer's  fault  between  the  coils 
and  the  core  close  to  the  St.  Margaret's  end.  This  af- 
forded the  Post  Office  engineers  an  opportunity  of  ascer- 
taining whether  it  was  as  ea.sy  to  repair  a  cable  of  this 
character  as  an  ordinary  submarine  cable.  The  cable  was 
lifted  at  the  fault,  and  no  difficulty  at  all  was  found  in 
effecting  the  repair  in  the  ordinary  way.  after  which  the 
cable  was  tested  and  found  to  be  perfect.  The  fault  was 
localized  by  an  ordinary  Varley  loop  test.  The  landing 
places  of  the  cable  are  St.  Margaret's.  England,  and  La 
Panne,   Belgium. 


By  John  M.  Blake. 

A  very  serviceable  variable  condenser  can  be  made  by 
combining  a  number  of  fixed  condensers  which  are  graded 
in  an  ascending  geometric  series.  It  is  essential  that  each 
step  in  the  series  should  add  the  steps  that  have  gone  be- 
fore; otherwise,  the  condenser  would  have  much  too  sud- 
den changes  of  capacity. 

This  form  of  condenser  gives  us  a  command  in  tuning 
which  the  rotary  form  of  condenser  does  not  fully  meet, 
f(;r  the  reason  that  after  a  satisfactory  beginning  has  been 
made  in  adding  capacity  in  the  first  part  of  the  rotation  the 
rest  of  the  motion  up  to  a  half  circle  adds  very  little  to  the 
increase.  The  last  quarter  of  a  turn  only  doubles  the 
capacity.  With  this  system  of  fixed  condensers  the  ratio 
of  increase  is  constant,  and  each  step  is  equally  effective. 
P)esides  this,  the  capacity  can  be  made  quite  large  with 
very  little  weight  as  compared  with  the  ordinary  rotary 
plate  form.  The  trial  condenser  actually  made  had  a  ratio 
of  3  to  4  increase,  or  33  per  cent. 

The  members  were  built  up  of  measured  areas  of  thin 
metal  and  foil,  separated  by  freshly  dipped  sheets  of 
])araffine  paper.  They  would  necessarily  vary  from  the 
standard  on  account  of  accidental  variation  in  distance  of 
separation.  Besides  this,  a  serious  error  was  made  by  not 
noting  that  a  rolled  condenser  acts  on  both  sides,  while  a 
folded  or  convoluted  one  has  much  less  of  the  surface 
active.  Notwithstanding  these  drawbacks,  the  result  was 
very  satisfactory,  and  the  general  working  was  excellent. 
The  changes  of  capacity  were  not  sufficiently  sudden  to  be 
much  noticed. 

The  series  startetl  with  an  active  area  of  0.6  sq.  in.  and 
increased  about  300  times  in  twenty-one  steps.  An  extra 
step  was  reserved  for  a  short-circuit.  The  first  member 
was  a  strip  of  brass  0.3  in.  wide  and  i  in.  long.  This  was 
made  active  on  both  sides.  This  first  member  represents  the 
sum  of  the  series  of  smaller  areas  which,  let  it  be  imagined, 
have  gone  before,  but  which  have  not  been  developed.  The 
next  member,  which  gave  an  increase  of  one-third  by  its 
addition  to  the  first,  was  o.i  in.  wide  and  i  in.  in  length. 
Several  of  these  small  members,  properly  insulated,  were 
placed  between  a  folded  brass  sheet.  This  made  them  more 
compact  and  manageable.  The  remaining  condensers  were 
built  up  singly  of  tinfoil. 

The  series  following  deviates  a  little  from  the  standard 
in  order  to  make  it  more  simple  and  to  avoid  fractions : 
0.3:  o.  I  :  o.i;  0.2;  0.2;  0.3;  0.4;  0.6;  0.8;  i;  i;  2;  2;  3; 
4:  6;  8;  10;  10;  20;  20.  While  this  series  will  give  practical 
results  for  a  home-made'condenser,  it  is  probable  that  some- 
thing more  perfect  would  be  expected  from  an  instrument 
maker,  it  would  seem  that  an  ideal  construction  could  be 
had  by  using  a  25  per  cent  increase  scries,  with  each  mem- 
ber approximately  adjusted  for  capacity.  This  should 
secure  an  even  flow.  This  scries  would  have  the  advantage 
that  ten  steps  would  represent  ten  times  increase,  the  tenth 
root  of  ten  being  very  nearly  five-fourths. 

Tlie  commutator  used  consisted  of  a  row  of  springs  or 
pins  arranged  in  a  little  less  than  a  half  circle  of  i-in. 
radius.  These  pins  rubbed  on  a  half-circular  brass  plate 
mounted  on  a  short  cylinder  of  wood.  A  pointer  on  top  of 
the  box  rotated  this  cylinder  upon  a  central  peg.  The  details 
of  connecting  and  arranging  the  condensers  about  the  com- 
mutator and  of  packing  all  in  the  containing  box  need  not 
be  gone  into.  It  is  important  to  add  a  short-circuit  step  at 
the  top  of  the  scale.  Puncture  by  atmospheric  discharges 
would  probably  be  in  the  main  prevented  by  bridging  with 
a  short  spark-gap.  The  pressure  of  the  springs  in  the 
switch  can  be  so  adjusted  that  the  movement  of  the  pointer 
at  3-in.  leverage  is  smooth  and  easy.  This  feature,  together 
with  the  sustained  rapid  change  of  capacity,  will  be  found 
to  invite  a  free  use  of  this  variable  condenser  while  tuning. 
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WELCOMING  SERVICE    CRITICISMS    AT    BOSTON. 


Ill  (.■oiiiU'Clioii  uitli  ;i  reduction  in  tlu'  n-tail  prico  ot  rli-c- 
trical  energy  from  il  cents  to  lo  cents  per  k\v  hr.  on 
March  i.  the  l'"dison  I-'lcctric  llluininalinf;  Company  of 
Boston  sent  a  letter  to  eacli  of  its  45,000  customers  calling 
attention  to  the  drop  of  nearly  10  per  cent  in  rate  and  asking 
ior  criticisms  of  the  I-'dison  service,  suggestions  as  to  better- 
ment and  comments  upon  the  relations  of  representatives  of 
the  company  with  the  public.  A  stamped,  addressed  en- 
velope was  inclosed  in  each  instance.  To  March  5  a  total 
of  4068  replies  had  been  received,  and  of  these  4573  ex- 
pressed themselves  as  absolutely  satisfied  with  the  service. 
the  remainder  calling  attention  to  various  features  of  the 
lamp-renewal  system,  voltage  regulation  and  other  points 
which  appeared  susceptible  to  improvement.  The  company 
has  printed  the  letter,  with  a  general  analysis  of  the  returns 
received,  in  its  press  advertisements. 


REDUCTION  OF  CENTRAL-STATION  FIRE  HAZARD. 


The  Denver  Gas  &  Electric  Light  Company  has  been  im- 
proving its  West  Side  plant  from  the  standpoint  of  fire 
hazard,  in  connection  with  the  recent  adoption  of  mercury- 
arc  rectifiers  to  replace  Brush  arc  machines.  All  wood 
floor  has  been  replaced  by  concrete  carried  between  steel 
I-beams,  metal  lockers  and  self-closing  metal  waste  cans 
have  been  installed,  and  sand  pails  and  chemical  fire  ex- 
tinguishers have  been  distributed.  These  recent  reductions 
in  fire  hazard  have  resulted  in  lowering  the  company's 
insurance  premiums  by  about  $300  per  year.  Within  the 
last  two  years  this  company  has  decreased  its  fire  hazards 
and  insurance  costs  on  central  stations  by  50  per  cent. 
During  1912  improvements  are  contemplated  which  will 
effect  a  further  insurance  saving  of  at  least  $500.  Changes 
and  additions  to  the  plants  are  uniformly  submitted  to  the 
engineer  of  the  Rocky  Mountain  Fire  Underwriters'  Asso- 
ciation, and  the  increase  of  hazards  is  thus  frequently 
avoided. 


ABOLISHING  MINIMUM  CHARGE. 


Several  years  ago  the  Commonwealth  Edison  Company  of 
Chicago  abolished  the  rendering  of  minimum  monthly  bills 
to  residence  customers,  charging  only  its  regular  rate  for 
the  number  of  kilowatt-hours  actually  consumed  and  billing 
for  this  amount.  Experience  with  this  arrangement  has 
shown  that  35,000,  or  approximately  one-fourth  of  the  com- 
pany's total  number  of  consumers,  use  less  than  $1  worth 
of  electricity  during  the  summer  months.  Many  of  these, 
however,  use  much  more  than  the  former  minimum  charge 
in  winter,  although  it  is  found  that  there  are  10,000  to  12.000 
customers  whose  winter  bills  average  less  than  $1.  The 
average  yearly  income  for  the  Chicago  company's  resi- 
dential customers  is  $25  to  $30,  revealing  that  many  of  those 
who  are  small  users  at  some  period  of  the  year  must  con- 
sume considerable  quantities  at  other  periods,  besides 
proving  the  company's  original  contention  that  abolishing 
the  minimum  would  open  the  way  for  many  customers  who 
later  become  good  users.  It  is  also  found,  for  example, 
that  the  small  users  number  many  new  customers  who  are 
just  getting  acquainted  with  the  advantages  and  con- 
veniences of  electric  service. 

In  Chicago  the  load  factor  of  retail  light  users  as  a  group 


■'iverages  lo  per  cent,  or  J. 5  hours  daily.  Retail  power  cus- 
tomers have  a  load  factor  of  13  per  cent.  The  load  factor 
of  users  under  the  wholesale  schedule  measures  26  per  cent, 
or  over  six  hours'  use  daily,  while  the  railways,  which  pay 
the  Connnonwcalth  Edison  Company  $3,000,000  to  .$4,000,000 
annually,  use  service  on  ;i  basis  of  eleven  hours  per  day, 
or  45  per  cent  load  factor.  There  are  now  nearly  9000 
tungsten  cluster  fixtures  in  use  in  Chicago. 


ELECTRIC- VEHICLE  PROMOTION. 

During  the  automobile  show  in  Chicago  the  Common- 
wealth lulison  Company  published  the  daily-newspaper 
advertisement   reproduced    herewith.      The   arguments  pre- 


Before  You  Buy  Any  Car 
Consider  the  Electric 

Whenever  you  ride  in  an  Electric  you  feel  perfectly  safe.  This 
consciousness  of  security  from  accident,  gained  from  its  mechanical  sim- 
plicity, is  heightened  by  the  ease  of  opera  tion  and  lack  of  vibration. 

For  every  phase  of  city  use,  for  every  sort  of  weather,  the  Electric  is 
the  most  nearly  perfect  motor  car — no  noise,  no  odor,  no  freezing,  no  tne- 
chanioal  troubles.    Almost  any  one  of  any  age  can  run  an  Electric 

It  has  an  atmosphere  of  refinement,  of  luxurious  comfort.  No 
car  so  daintily  clean  as  an  Electric.  Such  beauty  of  design  in  pleasure 
vehicles  can  be  compared  only  to  the  art  of  the  master  coach  builders  of  thje  18th  cen- 
tury, but  there  is  added  a  suttnchness  anJ  durability  of  construction  which  only  the 
advanced  210th  century  could  achieve. 

The  Most  Economical  Car 

When  it  comes  to  the  question  of  maintenance,  which,  after  all,  is 
the  most  important  feature,  the  Elec  trie  is  really  the  least  expensive  car 
to  own.  The  cost  of  upkeep  is  comparatively  slight;  perfect  construction  reduces 
wear  and  tear  on  parts  to  a  minitmim. 

We  Install  Private  Charging  Outfits  Anywhere  in  Chicago 

These  outfits  are.  extremely  simple  to  operate  and  the  cost  for  elec- 
tricity is  astonishingly  little.  If  one  installs  in  outfit  in  his  own  garage  the  cost  of  main- 
tenance of  an  Electric  is  only  one-third  to  one-sixth  that  of  other  types  of  automobiles. 

Call  Raodolph  t2S0  tor  particulars. 

Commonwealth  Edison  Company 

120  West  Adams  Street 


Daily  Newspaper  Advertisement  During  Chicago  Automobile  Show. 

sented  emphasize  the  safety,  convenience,  cleanliness  and 
economy  of  the  electric  car.  The  fact  that  there  is  no 
danger  of  freezing  has  a  pointed  application  during  cold 
weather  in  comparison  with  water-jacketed  gasoline 
vehicles.  The  advertisement  was  specially  timely  during 
the  automobile  show,  and  illustrated  the  enlightened  spirit  of 


Makcii   i6,   1912. 


ELECTRICAL     WORLD 


595 


co-operation  manifested  by  many  progressive  electric- 
service  companies  in  encouraging  the  use  of  electric  auto- 
mobiles. 


CENTRAL-STATION  EMPLOYEES'  CLUB. 


In  April,  191 1,  the  employees  of  the  Oklahoma  City  Gas 
&  Electric  Company  formed  a  Mutual  Advancement  Club, 
with  the  encouragement  of  the  company,  which  felt  that 
this  organization  would  make  for  better  staff  co-operation 
and  increased  efficiency  among  the  men.  The  club  has  a 
large  assembly  hall  in  the  modern  storehouse  building  of 
the  company.  This  lecture-room  is  arranged  with  a  ros- 
trum, blackboard,  projecting  lantern  and  screen,  while  the 
folding  chairs  may  be  removed  and  the  room  cleared  for 
social  purposes.  One  end  of  the  auditorium  is  curtained 
off  as  a  refreshment  space  and  is  equipped  with  cooking 
appliances,  tables  and  tableware.  Adjoining  the  large  room 
is  the  library,  where  the  principal  technical  journals  are 
on  file,  together  with  several  cases  of  standard  electrical 
engineering  books.  Besides  the  usual  officers,  the  club  has 
special  committees  in  charge  of  its  programs  and  entertain- 
ments, question  box,  etc.  Meetings  are  held  semi-monthly. 
Among  the  subjects  which  have  been  discussed  are  the  fol- 
lowing: "Artificial  Illumination,"  "Boiler  Tests,"  "Con- 
servation of  Time,  Energy  and  Money,"  "Resuscitation  and 
First  Aid  to  the  Injured,"  "Grounding  of  Secondaries," 
"Opportunity,"  "Experiences  of  a  Meter  Inspector,"  "New- 
Business  Work  and  the  Qualifications  of  a  Solicitor,"  "The 
Development  of  the  Incandescent  Lamp,"  "Electric  Motors," 
"The  Commercial  Use  of  Small  Motors,"  "Power  House 
Operation,"  etc.  Following  the  discussions  a  light  buffet 
supper  is  usually  served,  topped  off  with  "a  smoke  on  the 
club." 

The  club  is  financed  entirely  from  the  dues  paid  by  its 
members,  which  amount  to  25  cents  per  man  per  month. 
The  membership  card  used  bears  the  member's  name  and 
around  its  margin  has  spaces  with  the  names  of  the  months. 
Punch  marks  made  in  these  by  the  financial  secretary  in- 
dicate members'  fees  to  be  paid  for  the  current  month. 

The  library  is  open  on  week  days  from  8  a.  m.  to  10  p.  m. 
Books  or  publications  may  be  borrowed  on  application  to 
the  librarian,  the  time  limit  being  three  days  for  any  book 
or  periodical. 

The  Oklahoma  City  company  now  has  270  employees, 
most  of  whom  take  advantage  of  the  facilities  of  the  Mutual 
Advancement  Club.  Mr.  F.  H.  Tidnam.  vice-president  of 
the  company,  and  Mr.  W.  R.  Molinard,  general  manager, 
encourage  the  men  through  the  club  in  developing  in- 
dividuality and  initiative  and  enlarging  personal  acquaint- 
ance, believing  that  in  this  way  each  employee  will  reach 
highest  efficiency  in  and  satisfaction  with  his  work. 


FREE  DELIVERY  OF  LAMP  RENEWALS. 


By  George  J.  Kirchgasser. 

Many  definitions  of  advertising  have  been  propounded 
and  many  dissertations  on  the  wide  scope  of  advertising 
have  been  heard,  and  yet  it  is  doubtful  if  we  really  com- 
prehend where  advertising  begins  or  ends.  This  fact  was 
impressed  on  the  writer  by  the  appearance  of  a  yellow  slip 
pasted  to  a  monthly  electric  light  bill.  This  slip,  having  the 
caption  "Free  Delivery  of  Lamp  Renewals,"  bore  the  in- 
formation that  incandescent  lamps  for  renewal  purposes 
would  be  delivered  by  the  company  to  the  premises  of  all 
lighting  consumers  of  the  company  within  the  city  of  Mil- 
waukee on  regular  days  each  week. 

A  little  digression  is  necessary  to  show  the  connection 
this  has  with  advertising  and  selling.     In  Milwaukee  (and 


many  other  cities)  payment  for  electric  lighting  service 
includes  lamps  and  their  renewal.  The  advertising  value 
of  free  delivery  of  lamp  renewals  may  now  become  ap- 
parent. In  my  own  case,  for  instance,  I  frequently  have 
lamps  in  use  that  should  be  renewed  but  are  kept  in  use  for 
the  simple  reason  that  to  renew  them  requires  the  packing 
up  of  the  lamps  and  a  trip  downtown  to  the  offices  of  the 
electric  company.  Sometimes  one  lamp  on  a  three-light 
chandelier  is  burned  out,  making  a  poor  appearance.  The 
realization  that  only  a  small  percentage  of  its  customers 
availed  themselves  of  the  opportunity  of  lamp  renewal  no 
doubt  was  one  reason  for  the  adoption  by  the  Milwaukee 
company  of  the  free-delivery  idea. 

In  this  way  burned  and  blackened  lamps  will  be  replaced 
when  required.  The  better  lighting  will  be  an  advertise- 
ment in  itself,  and  the  customer  will  be  inclined  to  be  an 
active  "booster."  When  Mrs.  Jones,  who  does  not  use 
electricity,  visits  Mrs.  Brown  and  notes  the  well-lighted 
house  she  will  probably  become  interested.  The  stopping 
of  the  electric  vehicle  bearing  the  name  "The  Milwaukee 
Electric  Railway  &  Light  Company"  at  Mrs.  Brown's  to 
deliver  lamps  may  also  influence  some.  The  vehicle  itself 
is  an  advertisement  of  the  electric  vehicle,  and  the  free 
service  is  a  good  talking  point  for  the  solicitors. 

While  the  yellow  "free  delivery"  slip  referred  to  is  not 
an  advertisement,  the  entire  scheme  sets  in  motion 
machinery  which  will  secure  good-will,  an  increased  num- 
ber of  customers  and  desirable  publicity.  It  will  be  a  valu- 
able part  in  the  general  campaign  of  the  Milwaukee  com- 
pany, and  it  fits  in  well  with  the  extensive  newspaper  adver- 
tising which  the  company  is  doing. 


AVERAGE  RATES  FOR  ELECTRICITY  IN  THIRTY- 
SIX  LARGE  AMERICAN  CITIES. 


In  the  careful  study  of  the  varying  prices  charged  for 
electricity  by  electric-service  companies  throughout  the 
United  States  which  is  being  made  by  the  rate  research 
committee  of  the  National  Electric  Light  Association,  con- 
siderable attention  has  been  paid  to  the  retail  prices  of 
electrical  energy  in  the  largest  cities  of  the  country.  A 
large  amount  of  interesting  information  on  this  subject  has 
been  collected  by  the  committee,  assisted  by  the  Common- 
wealth Edison  Company,  of  Chicago,  Mr.  F.  W.  Lloyd,  the 
general  contract  agent  of  that  company,  being  chairman  of 
the  committee.  The  method  adopted  to  obtain  the  average 
retail  prices  for  electricity  was  to  select  at  random  actual 
bills  covering  a  period  of  one  year  for  twelve  typical 
installations. 

The  typical  installations  selected  consisted  of  (i)  a  six- 
room  apartment,  (2)  a  church,  (3)  an  office,  (4)  a  ten- 
room  dwelling,  (5)  a  retail  store,  (6)  lighting  of  a  printing 
shop,  (7)  lighting  of  a  manufacturing  establishment.  (8) 
power  in  printing  shop,  (9)  saloon,  (10)  all-night  lunch- 
room, (11)  drugstore,  and  (12)  power  for  a  manufacturing 
establishment.  Blanks  were  prepared  on  which  were  to  be 
entered  the  character  of  the  installation,  the  monthly  con- 
sumption of  energy  and  the  monthly  maximum.  These 
were  sent  out  to  the  electric-service  companies  in  the 
largest  cities  of  the  country,  and  the  actual  prices  under 
the  local  schedules  were  filled  in  by  responsible  officers  of 
the  local  com])any.  The  conmiittee  had  in  view  the  prepara- 
tion of  reliable  data  which  would  serve  to  offset  hasty  com- 
parisons which  are  so  often  made  when  rates  are  under 
discussion. 

In  order  to  avoid  any  embarrassment  in  making  the  com- 
parison, the  committee  has  prepared  the  accompanying 
curve,  which  shows  for  each  of  the  installations  the  aver- 
age rate  of  the  thirty-six  largest  cities  in  the  United  States. 
It  will  be  seen  that  the  curve  of  average  cost  to  consumers 
tends  downward   steadilv  from   a   little  less  than   10  cents 
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JUT  ku  lir.  Ill  tilt.'  oa.sr  nl  ilir  si.\  rutnii  apartiiiL-iil  to  4.4 
cents  prr  k\v  lir.  in  tlic  ca.sc  ol  llic  pourr  coiisuinptioii  fcjr  a 
typical  Miami lactiiriii^  cstablisliiiiciit. 

Sui)i)lciiicntinj»  tlic  curve,  the  following  iiiforinatioii  may 
be  jjivni  in  relation  to  tiie  averaj^e  comieoted  load  and 
annual  kw-lir.  ciiii.>iiimpti(tii  for  t-acli  of  the  twelve  typical 
installations : 

Six-room  apartment — 1).45  kw  lomucted,  kjj  kw  lir.  an- 
imal consumption. 

(.'Imrcli — 4.8  kw  ci>iiiKcteil,  5-\^  kw  hr.  consmnption. 
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Average   Cost  of    Energy   for   Various   Purposes. 

Office — 2.05  kw  connected,  787  kw-hr.  consumption. 

Ten-room  dwelling — 2.3  kw  connected,  625  kw-hr.  con- 
sumption. 

Retail  store — 3.3  kw  connected,  1520  kw-hr.  consumption. 

Lighting  for  printing  shop — 1.9  kw  connected,  1278 
kw-hr.  consumption. 

Light  for  manufacturing  establishment — 4.5  kw  con- 
nected, 2757  kw-hr.  consumption. 

Power  for  printing  shop — i.i  kw  connected,  755  kw-hr. 
consumption. 

Saloon — 4.1  kw  connected,  6342  kw-hr.  consumption. 

All-night  lunchroom — 0.8  kw  connected,  2299  kw-hr.  con- 
sumption. 

Drugstore — 0.7  kw  connected,  3139  kw-hr.  consumption. 

Power  for  manufacturing  establishment — 7.5  kw  con- 
nected, 12,589  kw-hr.  consumption. 


DISCUSSION  OF  NEW  BUSINESS  BY  THE.  EMPIRE 
STATE  ASSOCIATION. 


The  general  topic  for  discussion  at  a  meeting  of  the 
Empire  State  Gas  &  Electric  Association  held  at  Pough- 
keepsie,  N.  Y.,  on  March  6  was  "New  Business."  The  sub- 
topic  "Advertising"  was  intrpduced  by  Mr.  J.  P.  Mac- 
Sweeny,  Rochester,  N.  Y.,  who  stated  that  a  little  humor 
frequently  makes  advertisements  more  interesting,  provided 
it  is  not  overdone.  No  matter  what  advertising  campaign 
is  conducted,  every  man  in  the  organization  should  be  to 
some  extent  a  publicity  representative.  If  all  the  employees 
realize  their  opportunities,  they  can  supplement  in  a  valu- 
able way  the  work  of  the  publicity  agent. 

Mr.  John  C.  Parker,  of  Rochester,  called  attention  to  the 
help  that  can  be  given  to  the  publicity  agent  by  officials  of 
other  departments.  For  instance,  if  an  accident  to  ap- 
paratus occurs  in  the  boiler-room  which  makes  it  difficult 
to  render  proper  service,  and  if  in  spite  of  that  fact  the 
service  is  given  without  interruption,  the  official  who  is 
directly  in  touch  with  the  facts  should  let  the  publicity 
man  know  about  the  occurrence.  Mutual  advertising,  in 
which  the  lighting  company  exploits  the  results  obtained  by 
the  use  of  its  service  in  some  particular  factory,  is  also  of 
advantage. 

Mr.  M.  S.  Seelman,  of  Brooklyn,  N.  Y.,  remarked  that  he 
had  found  circular  advertising  effective.  The  advertising 
of  service  has  secured  many  customers  who  irfS:he  ordinary 


CdiMM-  of  events  Wdiild  not  liavc  I)cl-ii  ohlaiiird  until  some 
tiiiif  later. 

i  lie  subject  of  co-o[)eratinn  with  architects,  dealers  and 
contractors  was  introduced  by  Mr.  \V.  A.  Wadsworth,  of 
Schenectady.  He  said  that  the  central  station  wants  to  co- 
operate with  architects,  dealers  and  contractors.  It  will  be 
found  an  advantage  if  in  seeking  the  co-ojjcration  of  archi- 
tects the  general  manager  or  new-business  manager,  or  a 
lierson  of  authority  equal  to  that  of  the  architect,  makes  a 
personal  call  instead  of  sending  a  solicitor.  The  latter 
would  not  be  likely  to  be  received  so  well  as  a  more  respon- 
sible official. 

Mr.  Leon  II.  .Scherck,  of  I'ouglikecpsie,  said  that  all  ap- 
pliances should  be  sold  at  a  profit.  He  suggested  that  all 
of  the  contractors  in  a  community  be  called  together  at  one 
time  for  a  meeting,  at  which  a  policy  of  successful  co- 
operation might  be  worked  out. 

Mr.  F.  C.  Bates,  New  York  City,  said  that  in  its  relations 
with  architects,  dealers  and  contractors  the  central-station 
company  should  lead  the  business  and  not  follow ;  in  other 
words,  the  companies  should  develop  satisfactory  business 
relations  with  men  in  these  lines  of  business  throughout 
the  year,  and  not  merely  from  time  to  time  in  a  spasmodic 
way. 

Mr.  Parker  said  that  the  Rochester  company  advertised 
that  it  would  offer  free  the  services  of  its  engineers  to  help 
architects  in  studies  of  lighting  and  heating  arrangements 
for  buildings.  Letters  indicating  the  disposition  of  the 
company  to  be  of  some  assistance  to  architects  in  these 
matters  have  been  mailed. 

Among  the  others  who  discussed  this  topic  were  Messrs. 
J.  P.  MacSweeny,  C.  H.  B.  Chapin,  of  New  York,  and  C.  \\\ 
Bennett,  of  Binghamton. 

Mr.  A.  D.  Dudley,  of  Syracuse,  opened  the  discussion  on 
the  subject  of  piping  and  wiring  old  houses.  He  said  that 
not  as  much  progress  had  been  made  by  his  company  in  the 
wiring  of  old  houses  for  electricity  as  in  piping  them  for 
gas.  It  is  rarely  that  a  new  house  is  built  without  being 
wired  for  electricity,  and  generally  also  such  houses  are 
piped  for  gas. 

Mr.  C.  A.  Graves,  of  Brooklyn,  said  that  a  year  ago  the 
plan  was  tried  of  sending  solicitors  on  a  commission  basis 
to  introduce  the  subject  of  wiring  old  houses.  After  in- 
teresting the  householders  in  the  plan  the  solicitors  got  in 
touch  with  local  contractors. 

After  the  conclusion  of  the  discussion  on  this  topic  the 
three  subjects  of  consideration  during  the  morning  session 
were  opened  for  general  discussion. 

Mr.  Frank  Hellen,  of  Rochester,  referred  to  the  difficul- 
ties that  resulted  when  piping  was  done  badly  by  outside 
contractors  who  were  not  familiar  with  the  work.  He  said 
that  it  was  possible  to  have  so  poor  a  job  done  that  the 
eventual  cost  to  the  company  would  be  much  greater  than 
the  profit  from  the  new  business  secured.  The  sales  de- 
partment is  so  anxious  to  make  a  record  that  the  tendency 
is  to  overlook  proper  equipment  and  insulation.  The  direct 
result  is  additional  burdens  on  the  distribution  department. 

Among  those  participating  in  the  discussion  were  Messrs. 
W.  T.  Regan,  of  Utica;  Leon  H.  Scherck,  T-  P-  MacSweeny, 
R.  H.  Smith,  of  Hudson;  E.  K.  Ford,  of  Hudson;  W.  C. 
Rivenburg,  of  Kingston,  and  John  Radcliffe,  of  Yonkers. 

At  the  afternoon  session  Mr.  W.  L.  Secord.  of  Mount 
Vernon,  N.  Y.,  described  experiences  in  thawing  out  water 
pipes  by  electricity.  The  Westchester  Lighting  Company 
began  to  advertise  its  service  during  the  winter  preceding 
the  last  one.  but,  owing  to  the  mild  season,  did  not  have 
very  much  business.  This  year  the  service  was  not  adver- 
tised, but  a  large  amount  of  business  was  secured.  It  is 
important  in  this  work  to  disconnect  the  water  meter  before 
making  the  service  connection.  A  minimum  charg'e  is  im- 
posed for  this  service  and  a  deposit  requested  to  cover  this 
charge.  The  business  is  secured  at  a  time  when  the  line- 
men are  not  busily  engaged  in  other  duties. 
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Mr.  John  Radcliffc,  of  Yonkcrs,  N.  Y.,  described  his 
experiences.  He  said  that  the  peak  of  the  business  in  thaw- 
ing water  pipes  had  been  secured  during  the  days  between 
Lincohi's  and  Washington's  birthdays.  A  standard  trans- 
former was  sent  out  on  a  wagon.  On  large  jobs  a  trans- 
former of  as  large  a  rating  as  40  kw  was  used.  In  this 
work  the  company  had  the  entire  co-operation  of  the  super- 
intendent of  the  water  board. 

Others  who  discussed  their  experiences  were  Messrs. 
W.  C.  Rivenburg, -of  Kingston;  A.  V.  Wainwright,  of 
Geneva;  W.  A.  Wadsworth,  of  Schenectady;  E.  L.  Norse, 
of  Rome,  and  W.  H.  Terry,  Jr.,  of  Ossining. 

Mr.  A.  V.  Wainwright,  of  Geneva,  N,  Y.,  discussed  the 
subject  of  solicitors'  meetings.  He  thought  that  the  neces- 
sity of  such  meetings  is  recognized  so  generally  that  it  is 
scarcely  necessary  to  call  attention  to  them.  The  average 
salesman  is  capable  of  talking  to  a  single  consumer,  but 
does  not  ordinarily  have  the  courage  to  express  his  convic- 
tions to  a  class,  and  should  be  encouraged  to  educate  him- 
self to  do  this.  Meetings  are  very  beneficial,  no  matter  how 
small  the  company  may  be.  H  a  company  has  only  one 
solicitor,  it  will  be  an  advantage  to  have  a  meeting  with  the 
general  manager  or  the  superintendent  once  a  week,  if  not 
once  a  day. 

Mr.  E.  C.  Newman,  of  Poughkeepsie,  discussed  the  ad- 
vantages and  disadvantages  of  placing  solicitors  on  a  com- 
mission basis.  He  said  that  in  a  large  city  the  desire  for 
service  has  generally  been  created,  but  in  a  small  city  it  has 
to  be  developed.  In  the  majority  of  cases  where  solicitors 
are  employed  on  a  commission  basis. their  sales  consist  of 
appliances  of  some  character.  The  man  who  is  on  a  com- 
mission basis  feels  discouraged  if  he  is  transferred  to  a 
country  district.  If  the  solicitor  is  employed  on  a  salary 
basis,  he  tries  to  sell  the  service  of  the  company  and  knows 
that  it  will  not  make  any  difference  with  his  earnings 
whether  he  accomplishes  much  in  one  particular  day  or  not. 

Mr.  Seelman  called  attention  to  one  system  in  use,  where 
a  comparatively  small  bonus  is  paid  for  extra  efforts.  Mr. 
Scherck  said  that  a  solicitor  should  spend  a  good  deal  of 
his  time  in  taking  care  of  complaints,  etc.,  that  may  arise  in 
his  district.  He  thus  holds  the  business  for  the  company. 
Mr.  Wainwright  spoke  of  the  practice  of  one  company 
which  changed  its  basis  of  payment  of  solicitors  from  com- 
mission to  salary,  and  at  the  same  time  set  aside  a  certain 
proportion  of  the  increase  in  gross  receipts  and  distributed 
the  amount  between  the  men  on  the  basis  of  the  number  of 
points  which  they  received  in  a  given  territory.  This  has 
worked  very  satisfactorily.  The  subject  was  discussed  also 
by  Mr.  K.  A.  Schick,  of  Rochester,  and  Mr.  W.  C.  Riven- 
burg. 

Mr.  Secord,  of  Mount  Vernon,  introduced  the  subject  of 
appliance  bargain  sales  and  also  discussed  the  sale  of  ap- 
pliances on  the  instalment  plan.  He  had  found  that  sales 
continued  for  two  or  three  days  had  resulted  satisfactorily. 

In  the  discussion  on  this  subject  various  conflicting 
opinions  were  expressed.  It  was  suggested  that  where  low 
|)riccs  are  offered  at  dull  seasons  of  the  year  that  fact  could 
be  explained  frankly. 

Mr.  John  C.  Parker,  of  Rochester,  directed  attention  to 
the  sale  of  devices  that  use  little  energy,  and  thought  that 
too  much  time  might  be  given  to  these.  Mr.  Secord  said 
that  the  sale  of  three  or  four  appliances  together  at  a  re- 
duced rate  had  been  found  desirable.  Among  those  who 
discussed  this  subject  were  Messrs.  J.  P.  MacSweeny,  A.  D. 
Oudlev,  Leon  H.  Scherck,  E.  S.  Miller,  of  Canandaigua ; 
M.  S.' Seelman,  W.  A.  Wadsworth,  H.  M.  Beugler.  M.  O. 
Dcllplain  and  Thurston  Owens. 

The  subject  of  publicity  and  advertising  was  discussed 
informally.  Attention  was  called  several  times  to  the 
address  made  by  Mr.  R.  M.  Searle  at  the  last  annual  meet- 
ing of  the  association.  An  abstract  of  this  address  was 
published  in  the  Electrical  World  of  Oct.  14,  191 1. 

Mr.  W.  F.  Lent,  of  Poughkeepsie.  said  that  the  Central 


Hudson  Gas  &  Electric  Company  has  an  electric  incubator 
in  its  window,  and  this  has  attracted  much  attention.  Mr. 
Wadsworth,  of  Schenectady,  who  is  to  use  an  electric  in- 
cubator in  his  window,  plans  also  to  raise  seeds  in  an  ap- 
paratus designed  for  this  purpose. 

The  subject  of  "stunts"  for  developing  new  bu.siness  was 
discussed  by  a  number  of  those  present.  Mr.  Seelman,  of 
Brooklyn,  referred  to  the  fact  that  district  representatives 
are  members  of  the  various  organizations  of  property  own- 
ers, etc.,  in  their  territory,  and  in  that  way  keep  in  touch 
with  new  developments. 

Mr.  Beugler  said  that  in  each  district  reached  by  his  com- 
pany an  effort  is  made  to  give  a  cordial  reception  to  visitors 
who  are  investigating  some  special  question  connected  with 
the  community.  This  is  done  for  the  good  of  the  com- 
munity as  a  whole. 

Mr.  Dudley  described  a  publicity  campaign  whicli  has 
been  inaugurated  in  Svracuse. 


Wiring  and  Illumination 

INTERNATIONAL  CANDLE-POWER  MEASURE- 
MENTS. 


At  a  meeting  of  the  American  Physical  Society  held  in 
New  York  on  March  2  Dr.  Clayton  H.  Sharp  reported  the 
results  of  measurements  made  upon  a  set  of  four  seasoned 
drawn-wire  tungsten  lamps  taken  by  him  from  the  Electrical 
Testing  Laboratories,  New  York,  to  the  National  Physical 
Laboratory,  London,  the  Laboratoire  Central  d'Jfilectricite, 
Paris,  and  tiic  i'hysikalisch-Technische  Reichsanstalt, 
Berlin.  The  lamps,  after  having  been  seasoned,  were 
standardized  at  two  different  voltages,  namely,  the  voltage 
at  which  the  color  of  the  light  was  the  Same  as  the  color  of 
the  light  of  the  carbon  lamp  as  ordinarily  operated  and  the 
voltage  at  which  the  color  of  the  light  was  the  same  as 
that  of  the  tungsten-filament  lamp  as  ordinarily  operated. 
The  second  voltages  were  substantially  50  per  cent  higher 
than  the  first.  The  reason  for  taking  two  voltages  was  that 
it  was  known  that  the  color  difiference  introduced  in  com- 
paring a  carbon  with  a  tungsten  lamp  causes  an  error  in 
photometry  which  differs  with  different  individuals  and 
which  is  by  no  means  negligible. 

The  various  laboratories  were  found  to  be  in  chjse  agree- 
ment in  their  evaluation  of  these  lamps  as  far  as  their 
determination  at  the  ordinary  color  of  carbon  lamps  is 
concerned.  The  greatest  deviation  from  the  mean  was 
shown  by  the  Reichsanstalt,  namely,  i.i  per  cent.  In  view 
of  the  fact  that  the  Reichsanstalt  measurements  are  carried 
back  to  the  Hefner  lamp  itself,  whereas  in  the  case  of  the 
other  laboratories  measurements  are  carried  back  to  a 
scries  of  standardized  incandescent  lamps,  the  i.i  per  cent 
deviation  may  represent  a  variation  of  the  Hefner  lamp 
from  its  mean  value  at  the  particular  time  it  was  used  in 
connection  with  the  measurements  in  question.  The  other 
deviations  were  very  small  and  illustrate  the  extreme  close- 
ness with  which  the  standards  are  kept  and  the  great  care 
with  which  the  photometric  measurements  were  carried  out. 
Such  precision  in  international  candle-power  determinations 
was  a  thing  not  to  be  thought  of  a  few  vears  ago. 

With  respect  to  the  measurements  of  the  lamps  at  the 
whiter  color,  the  situation  is  not  so  good.  Here  were 
olxservcd  considerable  deviations  due  evidently  to  different 
individual  valuations  of  lights  of  different  color.  The 
variations  ran  from  -\-  2.4  per  cent  to  —  2.2  per  cent. 
However,  it  is  to  be  noted  that  in  only  three  laboratories, 
namely,  the  National  Physical  Laboratory,  London,  the 
Bureau  of  Standards  at  Washington  and  the  Electrical 
Testing  Laboratories,  New  York,  had  special  attention  been 
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);ivcMi  to  till"  o.stalilisliiiunl  of  a  wrll-drliiu-d  line  of  "wliiti- 
lijjht"    standards,    ami    tlial    amonj(    these    laburaturics    tin- 
variations  were   k-ss   tlian   llio  ordinary   error  of  precision 
photometric  work. 


A  VARIABLE-ABSORPTION  SCREEN  FOR    PHOTO- 
METRIC USE  AND  ITS  APPLICATION  TO 
PORTABLE  PHOTOMETERS. 


Hv  IIkruert  E.  Ives. 

In  certain  photometric  problems  there  arises  tiie  need  for 
truly  neutral-tint  absorbing  screens.  Such  .screens  are 
available  in  the  form  of  opaque-line  gratings  on  glass,  of 
the  form  used  in  making  the  cross-line  screen  of  the  photo- 
engraver."  If  placed  between  the  light  source  and  the 
photometer  screen,  they  may  be  chosen  of  a  spacing  so  fine 
that  the  individual  line  shadows  are  invisible  and  at  the 
same  time  be  coarse  enough  for  the  light  lost  by  diffraction 
to  be  quite  negligible.  Black  line  gratings  of  this  character 
may  be  obtained  from  the  manufacturers  with  a  wide  range 
of  ratios  of  opaque  to  transparent  space. 

There  often  arise  occasions  when  the  value,  of  such 
screens  would  be  greatly  enhanced  if  the  change  from  one 
absorption  to  another  could  be  made  not  abruptly  but  gradu- 
ally by  some  manipulation  of  one  screen  instead  of  by  em- 
ploying several  screens  of  different  opaque  transparent 
ratio.  A  variable  neutral-tint  screen  of  quite  simple  style 
has  lately  been  used  by  the  writer  in  some  special  photo- 
metric work,  and  a  description  is  here  given  in  the  hope 
that  it  may  prove  useful  to  others. 

The  first  idea  considered  was  to  place  two  oqaque-line 
gratings  in  contact  with  their  lines  parallel.  Then  by  slow 
motion  in  a  direction  perpendicular  to  the  lines,  sliding  one 
grating  over  the  other,  a  gradual  change  in  transmission 
may  be  produced.  This  idea  was  then  modified  to  that  of 
moving  the  gratings  over  each  other  in  a  direction  slightly 
inclined  to  the  direction  of  the  lines,  on  the  wedge  principle. 
Both  of  these  schemes,  however,  are  objectionable  because 
of  mechanical  difficulties.  With  gratings  of  fifty  or  sixty 
lines  to  the  inch  a  very  slight  play  in  the  moving  mechanism 
causes  a  large  change  in  transmission,  and  an  excessively 
small  deviation  from  parallelism  in  the  lines  of  the  two 
gratings  shows  at  once  in  a  change  of  transmission  from 
side  to  side  of  the  compound  screen. 

The  form  of  screen  finally  adopted  is  shown  in  section  in 
Fig.  I.  iVj  and  N,  are  two  opaque-line  gratings  on  glass 
with   their   lines  parallel.     They   are  separated   from   each 


Fig.    1 — Variable-Absorption   Screen. 

other  by  the  distance  d.  They  are  so  mounted  as  to  rotate 
about  an  axis  A,  parallel  to  the  lines,  a  pointer  P  indicating 
the  rotation  on  the  scale  5".  In  consequence  of  the  rotation 
the  lines,  as  seen  from  a  point  at  some  distance,  overlap 
more  or  less,  thereby  changing  the  transmission.  The  chief 
advantage  of  this  form  over  those  first  planned  is  that  the 

^"A  Form  of  Neutral-Tint-Absorbing  Screen  for  Photometric  Use."  ',Ier- 
bert   E.   Ives  and  M.   Luckiesh,  Phys.  Rev.,  May,    1911. 


two  gratings  may  i)e  rigidly  clam|)ed  or  ccnieiUed  together, 
thus  avoiding  the  mechanical  dinicuUies  mentioned  above. 
The  behavior  (jf  such  a  variable  absorption  .screen  may  be 
controlled  in  a  large  degree  by  altering  the  separation  of  the 
gratings,  the  relative  displacement  of  the  lines  and  the 
ratio  of  opacpie  to  clear  spaces.  Thus  the  greater  the  sepa- 
ration of  the  gratings  the  more  rajjid  the  change  of  trans- 
mission with  change  of  angle.     If  the  gratings  are  jjlaced 


Fig.   2 — Photometric    Arrangement   of   Variable- Absorption   Screen. 

with  the  opaque  spaces  opposite  each  other,  the  position  of 
maximum  transparency  occurs  when  the  gratings  are  ver- 
tical and  rotation  in  either  direction  reduces  transmission. 
If  the  opaque  spaces  of  one  are  opposite  the  transparent 
spaces  of  the  other  the  vertical  or  zero  position  is  that  of 
least  transmission  and  an  increased  transmission  is  pro- 
duced by  rotation  in  either  direction.  If  the  lines  of  one 
are  displaced  with  respect  to  those  of  the  other  by  some 
amount  intermediate  between  the  two  conditions  just  con- 
sidered, the  zero  position  corresponds  to  a  medium  trans- 
mission. Rotation  in  one  direction  then  increases  transmis- 
sion, in  the  other  direction  decreases  it.  If  the  opaque  and 
transparent  spaces  are  of  equal  width  the  maximum  trans- 
mission is  50  per  cent  of  the  transmission  of  the  glasses 
(or  about  40  per  cent)  ;  the  minimum  transmission  is  zero. 
If  the  opaque  spaces  are  narrower  than  the  transparent  the 
maximum  transmission  will  be  greater  than  50  per  cent, 
the  minimum  greater  than  zero.  Thus  a  ratio  of  trans- 
parent to  opaque  of  three  to  two  varies  in  transmission 
from  60  to  20  per  cent,  a  ratio  of  2  to  i  varies  from  66  2/3 
to  33  1/3  per  cent,  etc.  In  each  case,  of  course,  these  values 
must  be  multiplied  by  the  transmission  of  the  glasses,  and 
this  will  be  modified  by  the  varied  amount  of  light  reflected 
as  the  gratings  stand  at  different  angles  to  the  incident 
light. 

In  the  screen  of  this  type  used  by  the  writer  the  two 
gratings  are  of  sixty  lines  to  the  inch,  opaque  and  trans- 
parent spaces  equal,  separated  by  a  thickness  of  paper  along 
the  edges.  They  are  so  displaced  that  the  zero  position 
corresponds  to  a  medium  transmission.  A  rotation  of  about 
40  deg.  varies  the  transmission  from  its  maximum  to  zero. 

Certain  limitations  are  inherent  in  neutral-tint  screens 
composed  of  gratings  and  to  their  use  in  this  way.  Among 
the  limitations  to  this  variable  form  may  be  noticed :  First, 
it  is  available  only  where  the  light  falls  upon  a  diffusely 
reflecting  surface ;  that  is,  it  is  not  suitable  for  viewing  a 
light  source  directly  unless  this  be  of  considerable  area  of 
uniform  brightness  and  only  a  portion  of  its  surface  is  to 
be  used ;  in  all  ordinary  photometry  the  light  does  fall  upon 
a  diffusely  reflecting  surface  so  that  this  limitation  is  not 
serious.  Second,  the  light  source  must  be  at  such  a  dis- 
tance that  its  rays  strike  the  screen  substantially  parallel 
at  the  upper  and  lower  limits  of  the  photometric  field.  If 
this  condition  is  not  fulfilled  the  brightness  of  the  field  will 
not  be  uniform.  By  proper  choice  of  lamp  distance  with 
respect  to  field  size  this  limitation  may  be  turned  to  ad- 
vantage so  as  to  make  a  simple  contrast  field.  Third,  these 
screens  must  be  calibrated  empirically,  usually  in  the  posi- 
tion in  which  they  are  to  be  used. 

Among  other  uses  variable  screens  of  this  type  will  be 
found  of  service  in  the  construction  of  compact  portable 
photometers.  In  some  of  the  best  of  these  instruments  the 
larger  part  of  the  instrument  box  is  taken  up  with  a  track 
for  the  standard  lamp,  to  permit  of  variation  of  illumination 


Makch   i6,   1912. 


ELECTRICAL     WORLD 


599 


by  variation  of  distance.  The  greater  part  of  this  si)ace 
might  be  saved  by  employing  a  screen  of  the  type  just  de- 
scribed. Or  in  an  instrument  of  tliis  sort  such  a  screen 
miglit  be  used  in  conjunction  with  a  set  of  black-line  neu- 
tral-tint gratings  of  different  transmissions.  If  these  were 
arranged  to  move  into  position  so  that  their  lines  were  at 
right  angles  to  those  of  the  variable  screen  the  latter  would 
need  to  be  rotated  through  only  a  small  angle  to  fill  the  gaps 
between  the  transmission  of  the  invariable  screens.  Prob- 
ably, however,  under  all  ordinary  conditions  the  simple 
variable  screen  would  alone  be  quite  sufficient. 

Fig.  2  shows  in  section  a  suggestion  for  such  a  photom- 
eter, where  i  is  the  standard  lamp,  2  a  thin  milk  glass 
(preferably  a  flashed  opal  or  even  a  piece  of  ground  glass), 
3  the  variable  neutral-tint  screen,  4  a  set  of  neutral-tint 
screens  of  various  transmissions  mounted  on  a  disk  as 
shown  in  section,  5  a  Lummer-Brodhun  cube,  6  the  eye- 
piece. At  7  could  be  placed  a  lens  of  focal  length  equal  to 
the  distance  from  the  eye.  This  would  send  to  the  eye  only 
beams  which  passed  through  the  variable  grating  parallel 
to  each  other.  The  dotted  lines  to  the  right  indicate  the 
space  which  would  be  necessary  for  a  track  were  the  dis- 
tance method  of  variation  employed.  One  advantage  of 
this  device  would  be  that  the  lamp,  i,  could  be  used  quite 
close  to  the  screen,  2,  which  would  then  be  of  high  intrinsic 
brilliancy,  thereby  giving  a  large  range  without  the  neces- 
sity of  reducing  the  brightness  of  the  test  side. 

There  are  other  uses  of  these  screens  which  will  suggest 
themselves  to  photometrists.  They  are  particularly  useful 
where  a  rapid  change  of  brightness  is  desired  without  the 
muscular  exertion  necessary  to  move  a  lamp  or  photometer 
along  a  track.  In  using  the  flicker  photometer,  for  in- 
stance, it  is  necessary  to  vary  rapidly  the  intensity  from 
one  side  of  balance  to  the  other  through  rather  a  large 
range.  A  variable-transmission  screen  of  the  type  de- 
scribed offers  one  means  of  doing  this  easily,  since  a  motion 
of  only  the  thumb  and  finger  suffices. 


Letters  to  the  Editor 


THE  ROSENBERG  GENERATOR. 


RECENT  TELEPHONE  PATENTS. 


REPEATER    SYSTEMS. 

Three  more  patents  have  been  granted  to  Mr.  C.  Adams- 
Randall,  of  New  York  City,  for  repeater  systems.  One 
of  these  provides  for  inserting  a  repeater  in  a  line  at  an 
intermediate  point,  the  primary  circuit  of.  the  repeater  to 
be  closed  simultaneously  with  the  connection  to  the  line. 
A  second  patent  describes  a  repeating  system  wherein  the 
line  is  divided  by  a  single  repeating  coil.  Condensers  are 
inserted  at  the  four  terminals  of  the  repeating  coil  and 
the  reinforcing  circuit  is  taken  ofif  for  each  side  between 


Automatic    Telephone    Circuit    and    Repeater. 

the  condensers  and  tiic  coil,  as  shown  in  the  diagram.  Tlu' 
receiving  coils  of  the  repeaters  are  in  series  with  the  line. 
The  impedance  coils  shown  have  no  mutual  inductive  re- 
lation and  serve  to  control  the  reinforcing  current.  The 
third  system  employs  two  repeating  coils  and  two  repeaters. 
Here  the  reinforcing  circuits  contain  adjustable  resistances 
to  overcome  the  tendency  to  luunming  due  to  mutual  re- 
actions of  the  two  repeater  elements. 


To  the  Jiclitor  of  Electrical  World: 

Sir: — In  your  issue  of  F"eb.  3  I  note  a  recpiest  for  infor- 
mation about  the  Rosenberg  generator.  Will  you  kindly  in- 
form your  correspondent  that,  as  far  as  application  in  the 
United  States  is  concerned,  the  licensee  under  any  patents 
for  train-lighting  purposes  is  the  Electric  Storage  Battery 
Company,  Philadelphia,  and  for  all  other  purposes  the  Gen- 
eral I'.lcctric  Company,  Schenectady.  If  any  technical  in- 
formation is  required  which  cannot  be  obtained  from  these 
companies,  I  shall  be  pleased  to  supply  it. 

Altrincham,  England.  E.   Rosenberg. 


ANALYSIS  OF  RUBBER  COMPOUNDS. 


To  the  Editor  of  Electrical  World: 

Sir: — Referring  to  the  exceptions  taken  by  Mr.  William 
A.  Del  Mar  in  your  issue  of  Feb.  24  to  certain  statements  in 
my  letter  in  your  issue  of  Feb.  10  on  the  analysis  of  india 
rubber  compounds,  I  think  there  is  perhaps  some  misunder- 
standing on  his  part,  and  an  explanation  may  be  of  interest. 

As  to  the  first  exception,  the  writer  does  not  think  for  a 
moment  that  the  usefulness  of  a  compound  can  be  shown 
by  a  chemical  analysis.  That  the  purpose  of  a  chemical 
analysis  is  to  identify  a  compound  with  another  compound 
or  type  of  compound  that  has  proved  its  worth  in  practice 
is  also  the  writer's  idea.  But  how  shall  we  identify  a 
compound  by  a  chemical  analysis  if  we  do  not  determine 
the  ingredients  in  the  compound?  Contracts  are  entered 
into  calling  for  a  compound  containing  a  certain  percent- 
age of  Para  rubber,  sulphur  and  mineral  filling  and  not 
over  a  given  percentage  of  acetone  extract.  Now,  how 
are  we  going  to  tell  if  we  have  got  this  compound  if  not 
by  the  determination  of  the  actual  ingredients,  of  which  the 
most  valuable  is  the  rubber?  The  analysis  is  not  to  tell 
what  you  want,  but  whether  you  get  what  you  pay  for. 

Second,  all  the  Para  rubber  the  writer  has  examined  has 
yielded  an  extract  quite  easily  saponifiable.  The  writer 
does  not  claim  that  there  is  no  rubber  which  has  a  non- 
saponifiable  material  in  it,  but  if  there  is,  he  has  not  found 
it.  What  he  has  found,  and  what  may  account  for  the 
unsaponifiable  ingredient,  is  that  the  alcoholic  potash  which 
is  used  for  the  saponification,  if  kept  in  a  bottle  with  an 
ordinary  cork,  will  show  a  small  amount  of  non-sponifiable 
matter  which  he  presumes  comes  from  the  breaking  down 
of  the  cork;  if  kept  in  a  glass-stoppered  container  it  does 
not  show  this.  Again,  alcoholic  potash  kept  in  a  glass- 
stoppered  bottle  for  any  length  of  time  will  yield  a  saponi- 
fiable resin  very  much  like  that  obtained  from  rubber,  so 
there  may  be  reason  for  chemists  to  disagree  in  the  matter. 

riiird,  in  regard  to  the  increase  of  the  acetone  extract 
in  a  compound,  this  matter  is  still  under  investigation. 
That  certain  mixtures  have  an  increase  of  the  extract  is 
well  known,  but  it  is  not  yet  known  by  the  writer  where 
this  increase  comes  from.  It  certainly  is  not  due  to  the 
vulcanization  ;  if  it  is  in  the  mastication,  it  would  seem  that 
all  compounds  should  show  it,  but  they  do  not.  The  writer 
has  had  for  experimental  tests  rubber  so  masticated 
as  to  become  a  soft,  sticky  substance,  utterly  unlike  the 
original  rubber  yet  showing  no  increase  of  acetone  extract. 

Regarding  the  specification  for  rubber  goods,  the  w-riter 
has  already  suggested  to  Mr.  Del  Mar  the  advisability  of 
stating  in  the  specification  the  exact  method  of  analysis, 
and  he  has  also  offered  to  place  his  methods  at  the  com- 
mittee's disposal  if  the  methods  it  now  has  under  con- 
sideration are  not  satisfactory.  The  writer  is  therefore 
at  a  loss  to  understand  Mr.  Del  Mar's  closing  remarks. 

.Wzc  York.  W.   Tones. 
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(ienerators.    Motors   and    Transformers. 

Crnlrifti^nl  I-'onc  .Ictinij  on  I'olcs  of  AUcrnotors.—}. 
Dai.kmont. — A  inatlicinatical  article  illustrated  by  diagrams 
jiiviiig  a  method  for  calculating  the  centrifugal  force 
exerted  on  the  poles  of  alternators.  Ilie  author  starts 
from  fornuilas  of  Arnold  and  introduces  certain  api)ro.\i- 
mations  which  yield  a  simple  formula.  This  is  found  suf- 
ficiently exact  in  practice,  as  shown  by  the  test  of  an 
alternator  of  2500  kw  running  at  315  r.p.m. — La  Lnmicrc 
LUcc,  h'eb.  24. 

Operation  in  Parallel. — K.  Czeija. — TIic  fust  part  of  a 
mathematical  paper  in  which  the  author  discusses  how  the 
electrical  designer,  the  engine  builder  and  the  operating 
ccntraUstation  manager  must  co-operate  to  produce  perfect 
operation  in  parallel.  The  author  discusses  what  each  of 
these  different  engineers  has  to  do  in  his  own  sphere  to 
solve  the  problem.  In  the  present  instalment  a  mathe- 
matical review  is  given  of  the  properties  which  determine 
successful  operation  in  parallel. — lilelc.  Zeit.,  Feb.  22. 

Lamps  and  Lighting. 

Colli  A/.i,'/;/  from  an  Incandescent  Point  Source. — Dus- 
SAUo. — A  sununary  of  his  researches  on  the  use  of  fila- 
ments of  very  reduced  dimensions  operated  with  a  current 
higher  than  the  normal  but  intermittent.  The  advantages 
are  reduced  power  consumption  and  the  production  of  the 
same  luminous  effects  which  can  be  obtained  otherwise  only 
with  powerful  arcs.  This  arrangement  also  represents  a 
cold  source  of  light  and  at  the  same  time  a  source  of  light 
from  practically  a  point.  It  is  for  this  reason  that  it  is 
particularly  suitable  for  projection  purposes,  since  the  lamp 
can  be  placed  near  to  the  lenses  of  the  projection  ap- 
paratus.— La  Liimiere  Elec,  Feb.  10. 

Photometric  Tests  of  Mercury-Vapor  Lamps. — J.  Pole. — 
An  illustrated  account  of  tests  in  which  the  author  investi- 
gated the  variation  of  the  intensity  of  the  light  along  a 
mercury-vapor  tube.  Diagrams  are  given  of  mercury- 
vapor  tubes  of  different  lengths  and  operated  with  different 
current  strengths.  In  each  case  the  candles  per  centimeter 
are  practicaHy  constant  along  the  tube  with  the  exception 
of  the  two  ends  where  the  candle-power  per  centimeter  is 
less.  The  author  further  tested  the  change  of  voltage 
between  the  electrodes  and  change  of  specific  consumption 
in  watts  per  cp  with  change  of  current.  These  tests  were 
made  with  various  mercury-vapor  tubes  of  different 
diameters.  In  every  case  the  curve  giving  the  relation 
between  volts  and  amperes  shows  that  for  a  certain  am- 
perage the  voltage  between  the  electrodes  is  a  minimum. 
Since  at  this  point  the  arc  is  characterized  by  steadiness, 
this  value  of  current  is  called  the  normal  current  of  the 
mercury-vapor  lamp.  The  results  show  that  at  the  same 
time  the  specific  consumption  in  watts  per  cp  is  a  mini- 
mum. Some  calculations  are  added  on  the  '"ideal  eflficiencv" 
of  the  mercury-vapor  lamp,  and  finally  it  is  shown  that  the 
light  intensity  of  an  alternating-current  mercury-vapor 
lamp  is  the  same  as  that  of  a  direct-current  mercury-vapor 
lamp  with  the  same  mean  current  at  the  cathode,  if  both 
lamps  have  the  same  dimensions  of  the  tube  and  the  same 
anodic  current  intensity  and  behave  alike  with  respect  to 
heat  radiation. — Elek.  Zeit.,  Feb.  15. 

Generation,  Transmission  and  Distribution. 

Suction  Gas  Plant. — An  illustrated  article  on  electrical 
developments  in  Stratford-on-Avon.  A  suction  gas  plant 
is  used,  two  gas  engines,  one  of  50  hp  and  one  of  81  hp, 
being  first  installed.  Recently  a  new  170-hp  gas  engine  has 
been  erected  coupled  to  an  85-kw  generator.  This  liberal 
allowance   of   engine   rating   is   necessary   to   insure   satis- 


f.ictory  peak  performance  with  suction-gas  plant.  Since 
high-grade  anthracite  is  rather  expensive  at  the  place  on 
accotmt  of  the  freight  rate,  a  trial  was  made  of  anthracite 
slack    fuel    in   the   producer   when    the    170-hp    set    was    in- 


Fig.     1 — Steam-Raising     Device    for    Gas    Plant. 

Stalled.  As  had  been  feared,  the  poorer  fuel  caked  badly 
and  the  standard  steam-raising  attachments  on  the  pro- 
ducers failed  to  supply  sufficient  steam  to  maintain  a  cool 
fire  (particularly  on  heavy  loads).  A  very  simple  method 
of  steam  raising  was  then  evolved  which  has  proved  satis- 
factory. As  indicated  in  Fig.  i,  water  is  run  into  a  length 
of  gutter  troughing  G,  when  it  trickles  through  side  per- 
forations /'j,  />,,,  />,„  on  the  exhaust  pipe  E,  between  the 
engine  cylinder  and  the  silencer.  G  and  E  are  located  in  a 
trough  T  (covered  by  a  floor  plate  F),  when  steam  is  auto- 
matically drawn  to  the  base  of  the  gas  generator  P  (Fig. 
2)  by  the  suction  of  the  engine  admission  stroke.  To  give 
an  approximate  idea  of  the  amount  of  water  vaporized,  the 
8i-hp  set,  carrying  30  kw  load,  required  a  stream  of  water 
about  }i  in.  in  diameter  (about  20  ft.  head)  to  be  run  into 
G  (Fig.  i).  Experience  has  shown  that  each  engine  can 
thus  provide  the  full  steam  required  by  its  own  gas  gen- 
erator.     By   connecting   tunnels   and   dampers,    any   engine 
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Fig.   2 — Steam- Raising    Device    and    Producer   Connections. 

can  be  supplied  with  steam  wholly  or  partially  by  any 
producer,  and  the  latter  can  be  fed  with  steam  from  any 
exhaust  pipe. — London  Elec.  Review,  Feb.  23. 

Utilization  of  the  Power  of  the  Tides. — A  Springe. — A 
discussion  of  the  project  of  Pein  for  the  erection  of  a 
5000-hp  plant  near  Husum  to  utilize  the  power  of  the  tides. 
The  power  is  to  be  generated   in  direct-current  machines 
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wliicli  feed  energy  eitlur  directly  into  the  direct-current 
distribution  system,  or  into  a  storage  battery,  or  through 
the  intermediary  of  motor-generators  into  an  alternating- 
current  transmission  system.  Estimates  of  the  cost  are 
given,  and  it  is  believed  that  the  scheme  may  be  com- 
mercially successful.  The  first  cost  is  estimated  as 
$1,250,000;  the  yearly  operating  cost  as  $125,000.  The  cost 
of  the  kilowatt-hours  generated  at  the  plant  is  estimated  as 
0.42  cent  if  30,000,000  k\v-hr.  are  sold  per  year,  as  0.83 
cent  for  15,000,000  k\v-hr.  sold,  and  as  2.5  cents  for  5,000,000 
kw-hr.  sold.  The  cost  of  operation  is  [)ractically  inde- 
pendent of  the  load. — Elek.  Zeit.,  Feb.  15. 

Electricity  in  Iron  Mines. — A.  Courtot. — A  paper  giving 
a  summary  of  the  present  use  of  electric  power  in.  iron 
mines  with  special  reference  to  power-plant  equipment  and 
the  use  of  electricity  for  driving  the  pumps,  ventilators, 
<lrilling,  traction,  winding,  etc. — La  Lumicre  Elec,  Feb.  17. 
Traction, 

I'oltagc  Measurements  in  Single-Phase  Traction. — C.  F. 
Jenkin. — The  conclusion  of  his  paper  illustrated  by 
diagrams  in  which  the  author  discusses  the  meaning  of  the 
term  "potential  difference"  in  alternating-current  circuits 
and  the  difficulty  of  measuring  this  quantity  by  means  of  a 
voltmeter  on  alternating-current  railway  circuits,  such  as 
the  earth  return.  Numerical  values  are  given  for  certain 
ca.<es  and  for  different  positions  of  the  voltmeter.  In  con- 
clusion, the  author  refers  to  the  pressures  that  may  result 
in  electrolysis,  shocks  and  leakage  on  railways. — London 
Electrician,  Feb.  23. 

Installations,   Systems  and  Appliances. 

"Energy-Factory"  vs.  Pozvcr-l'acior  in  Tariffs  for  Elec- 
trical Energy. — Riccardo  Arno. — Some  rates  of  charging 
for  electrical  energy  are  based  on  the  power-factor,  but 
since  the  latter  is  a  variable  figure  it  represents  only  a 
limiting  value  below  which  the  consumer  is  not  permitted  to 
go.  In  order  to  provide  a  fair  system  of  charging  the 
author  proposed  to  base  the  charge  not  on  the  power-factor 
but  on  the  "energy-factor,"  that  is,  on  the  ratio  of  the  watt- 
hours  to  the  volt-ampere-hours.  The  latter  are  easily 
measured  by  his  "volt-coulometer,"  the  former  by  the  usual 
watt-hour  meter.  The  energy  factor  can  therefore  be 
measured  exactly  at  any  time. — La  Lumiere  Elec  Feb.  24. 

Rheostats. — An  article  giving  some  practical  notes  on  the 
design,  testing  and  operation  of  rheostats.  It  is  empha- 
sized that  in  rating  rheostats  the  starting  time,  the  per- 
missible time  between  successive  starts,  and  the  temperature 
rise  should  be  clearly  stated.  Some  practical  notes  on  the 
construction  of  rheostats  are  given.  Where  frames  of 
resistance  grids  are  mounted  one  above  the  other  it  is 
necessary  to  reduce  the  rating  to  allow  for  the  air  im- 
pinging on  the  upper  grids  being  already  heated  from  the 
lower  banks.  The  accompanying  figures  are  suggested  for 
the  necessary  reduction  in  the  rating  for  various  ntnnbcrs 
of  frames. 


Number  of  Frames. 

Rating. 

1 
2 
3 
4 
S 

1.00 
0.80 
0.67 
0.60 
0.S4 

rile  author  refers  td  a  starting  method  in  which  suc- 
cessively sections  of  resistance  are  connected  in  parallel 
with  each  other  instead  of  the  more  usual  method  of  cutting 
out  of  series.  This  method  is  held  to  effect  a  considerable 
saving  on  large  multiple-switch  type  starters  and  not  to  be 
generally  appreciated  at  its  true  value. — London  Elec. 
Rez'ieiv,  Feb.  23. 

Degradation  of  Accumnlative  Energy. — A.  G.  Coli.is. — 
An  illustrated  paper  read  before  the  South  Wales  Institu- 
tion of  Engineers.     It  is  intended  as  a  sequel  to  a  former 


paper  on  breaking  high-potential  and  low-potential  circuits, 
l-'urther  oscillograph  records  of  the  efifects  attending  the 
opening  and  closing  of  various  circuits  by  electrical  ap- 
paratus are  given.  The  author  concludes  that  the  oil  switch 
has  again,  as  in  the  jjrevious  tests,  demonstrated  its 
superiority  in  rupturing  a  direct-current  circuit,  and  that 
under  certain  conditions  it  is  an  effective  and  useful  circuit 
interrupter.  The  author  has  designed  a  new  form  of  switch 
which  will  rupture  satisfactorily  a  large  short-circuit  cur- 
rent at  maximum  disturbance  without  the  resultant  destruc- 
tive generated  forces  hitherto  experienced  with  standard 
oil  switches.  In  power  stations  of  large  capacities  oil- 
switch  gear  requires  remodeling  to  effect  the  removal  of 
the  instantaneous  value  of  maximum  disturbance.  The 
present  measures  adopted  for  this  purpose  in  the  form  of 
reactances  and  other  artificial  accessories  do  not  success- 
fully meet  the  exigencies  of  a  large  power  supply  and  re- 
move the  difficulties  encountered  thereby.  An  account  of 
the  discussion  which  followed  is  also  given. — London  Elec- 
trician, Feb.  23. 

Argentina. — L.  J.  .Seiui.ek. — The  conclusion  of  his  article 
illustrated  by  many  diagrams  on  the  import  and  export 
trade  of  Argentina  during  the  first  ten  years  of  this  cen- 
tury. Electrical  products  are  not  exported  at  all  from 
Argentina,  but  the  country  is  a  good  importer  of  such 
products.  So  far  most  of  the  electrical  products  have  been 
imported  from  Germany.  The  value  of  electrical  products 
imported  into  .Argentina  in  the  year  1909  was  $2,192,000 
from  Ciermany.  $1,198,000  from  England,  $324,000  from 
the  United  States,  $222,000  from  Italy,  $108,000  from 
France  and  $83,000  from  Belgium.  In  other  tables  details 
are  given  of  the  different  groups  of  electrical  machines 
and  apparatus  which  are  imported.  It  is  only  in  the  group 
of  small  motors  and  electric  fans  that  the  United  States  is 
leading  so  far  all  other  countries.  It  is  stated  that  other 
countries  are  making  great  efforts  to  take  the  leading  posi- 
tion away  from  Germany. — Elek.  Zeit.,  Feb.  22. 

Wires,   Wiring  and   Conduits. 

Circuit  Breakers. — A  note  on  a  recent  British  patent 
(No.  29.980,  Feb.  15,  1912)  of  Evershed  &  Vignoles,  Ltd., 
and  Sydney  Evershed  for  a  magnetic  circuit-breaker  for 
the  protection  of  apparatus  from  sudden  overload.  On 
each  limb  of  a  horseshoe  magnet  of  soft  iron  are  wound 
coils  in  circuit  with  the  apparatus  to  be  protected,  con- 
nected either  in  series  or  parallel.  In  the  narrow  gap 
between  the  poles  is  a  spring-controlled  armature.  A  small 
demagnetizing  force  produced  by  the  coils  so  reduces  the 
residual  or  other  magnetism  in  the  gap  that  the  armature 
falls  by  the  action  of  the  spring  and  in  so  doing  oi)ens  a 
specially  designed  quick-acting  switch.  Remagnetization 
of  the  magnet  after  action  is  effected  by  closing  another 
circuit  by  a  tapper  key  or  by  permanent  magnets. — London 
Elec.  Eng'ing,  Feb.  22. 

Insulators. — W.  Weicker. — His  illustrated  Turin  Con- 
gress paper  on  the  protection  of  overhead  insulators  and 
especially  of  suspension  insulators  against  dangerous  rises 
of  voltage. — La  Lumicre  Elec  Feb.  17. 

Electrophysics  and  Magnetism. 

Emission  of  Electricity  from  Carbon  at  High  Tempera- 
tures.— J.  A.  Harker  a.nu  G.  W.  C.  Kaye. — .An  abstract  of 
a  paper  read  before  the  Royal  Society  in  London.  In  it 
a  number  of  new  phenomena  are  discussed,  among  which 
is  the  generation  of  electric  currents  of  considerable  mag- 
nitude by  what  appears  to  be  a  new  method.  Two  insu- 
lated carbon  electrodes  are  inserted  into  a  carbon-tube 
resistor  furnace  at  a  high  temperature  and  are  connected 
externally  through  a  suitable  current  measurer.  If  one 
of  the  electrodes  is  suddenly  displaced  to  a  colder  or  hotter 
part  of  the  furnace  a  reversible  transient  current  is  pro- 
duced in  the  circuit  without  the  application  of  an  external 
potential.  By  such  means  currents  up  to  2  amp  have  been 
obtained.      The    production    of    an    alternating    current    is 
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lliiis  rciiili  Ti'il  inis.Ml)lr  Ity  tlic  use  dI  ;i  .suitable  piTuxlic 
(U-\  ill-.  .\  i-DiitmiiDiis  cuiiciU  can  Ik-  noncrutc'd  by  suitaljly 
iiioiblym^  tlif  apparatus  sd  as  to  maintain  a  larjjc  i)iTina- 
luul  trnipcraturo  ililVcrfuco  bt-lwccn  t!ic  cli-ctiodcs.  A 
stcaily  current  of  o.S  anij)  lias  thus  been  obtained  for  a 
leu  uiiiuitcs  and  o. i  amp  for  over  an  hour  by  watcr-cool- 
mj;  t)ne  electrode.  These  currents  are  such  as  would  be 
|)rotluce(l  by  a  discharge  of  negative  particles  from  the 
hot  electrode.  All  the  observations  were  made  at  atmos- 
l)heric  jjrcssure.  The  extent  of  the  ioni/alion  of  the 
furnace  atmosphere  at  high  tem|)craturcs  was  such  that 
(|iiite  small  emfs  applietl  to  two  exploring  electrodes  gave 
rise  to  steady  currents  of  relatively  enormous  magnitude. 
For  example,  with  8  volts,  currents  up  to  lo  amp  have 
been  obtained  at  a  temperature  of  about  2500  deg.  C. 
Some  of  these  observations  have  been  repeated  with  fur- 
naces of  a  non-electric  character. — London  Electrician, 
Feb.  23. 

Electrical  Disctiart^ic  from  a  Point  to  a  Plane. — O. 
Hovn.v. — An  account  of  an  experimental  investigation  in 
which  the  starting  potential  and  the  currents  for  different 
voltages  were  determined  for  a  discharge  from  a  point 
to  a  plane  for  distances  up  to  100  cm  between  the  latter. 
"The  distribution  of  potential  in  the  air  also  was  investi- 
gated. The  starting  potential  for  short  distances  between 
point  and  plane  increases  rapidly  with  increasing  distances, 
while  at  larger  distances  the  increase  becomes  small,  the 
starting  potential  appearing  to  approach  a  constant  value 
for  very  large  distances.  The  currents  increase  rapidly 
with  the  voltage  while  the  distances  are  small  but  increase 
very  slowly  with  increasing  voltage  for  the  larger  dis- 
tances. The  potential  gradients  along  the  normal  from  a 
discharge  point  to  a  plane  decrease  rapidly  as  one  recedes 
from  the  point,  pass  through  a  minimum,  and  again  in- 
crease near  the  plate.  The  gradients  at  any  point  -were 
found  to  be  proportional  to  the  square  root  of  the  current 
flowing.  Omitting  the  shortest  distances,  the  potential 
gradient  for  a  positive  current  of  given  value  bears  a  con- 
stant ratio  to  the  potential  gradient  for  the  negative  cur- 
rent of  the  same  value. — Phys.  Review,  January. 

Helix  of  Cathode  Rays. — C.  T.  Knipp. — The  hot  lime 
cathode  furnishes  a  convenient  method  of  obtaining  a  com- 
pact beam  of  cathode  rays  direct  from  the  source  and 
without  the  use  of  diaphragms.  This  makes  it  possible  to 
perform  with  very  simple  apparatus  a  number  of  instruc- 
tive experiments  on  the  magnetic  and  electrostatic  deflec- 
tions of  th'ese  rays.  The  author  describes  an  apparatus 
which  represents  a  further  step  as  it  permits  realizing  a 
compact  helical  beam  of  cathode  rays. — Phys.  Revieit', 
January. 

A  Model  of  an  Elementary  Magnet. — S.  R.  Williams. 
— The  author  has  formerly  proposed  a  theory  of  magnetism 
in  which  the  magnetic  atom  or  elementary  magnet  is 
imagined  as  consisting  of  a  positive  nucleus  (in  the  shape 
of  an  oblate  spheroid),  about  which  are  revolving  one  or 
more  negative  electrons  similar  to  satellites.  He  has  now 
constructed  such  a  model  for  an  experimental  investiga- 
tion. An  oblate  spheroid  of  soft  Swedish  iron  was  used 
for  the  positive  nucleus.  To  serve  as  the  revolving  elec- 
trons a  current  was  sent  through  a  coil  wound  about  the 
spheroid  parallel  to  the  equatorial  plane.  The  orientation 
of  the  system  was  studied  under  varying  conditions  with 
special  reference  to  the  two  predominating  forces  the 
equatorial  force  and  the  axial  force,  and  w^ith  special 
reference  to  the  explanation  of  the  phenomena  of  mag- 
neto striction. — Phys.  Rez'iezv.  January. 

Electrochemistry  and   Batteries. 

Refractories. — F.  A.  J.  FitzGerald. — An  account  of  ex- 
periments with  various  refractory  materials,  especially 
alundum,  crystalline  and  amorphous  crystolon  (silicon 
carbide) ,  magnesia  and  lime.  A  diagram  is  given  showing 
the  comparative  heat  conductivities  of  crystolon.  alundum 
and    silica.      Every    reverberatory    problem    requires    indi- 


\  idual  study  for  its  own  solution. — Mel.  and  C'hem. 
Jmi^'ini^,  March. 

Cyanide  Plating  .Solutions. —  .M.  <  i.  Wkiikk. — A  paper 
pointing  out  that  cyanide  solution  such  as  is  used  for 
electroplating  in  order  to  be  successful  should  contain  three 
ingredient.s — an  alkali  cyanide,  a  cyanide  of  the  metal  to 
be  deposited,  and  a  conducting  salt.  Such  solutions  can 
best  be  prepared  by  the  use  of  trisalytes. — Met.  and  Client, 
lin^^'ing,  March. 

Jilectroslalic  Separation. — 11.  A.  VVk:ntwoi<tii. — An 
illustrated  paper  read  before  the  American  Institute  of 
Mining  I'.ngineers  on  recent  developments  in  the  Duff 
electrostatic  concentration  process. — Met.  and  Chem. 
Eng'ing,  March. 

Lead  Analysis. — E.  List. — A  description  of  a  quick  and 
accurate  electrolytic  method  for  the  determination  of  lead. 
— Met.  and  Chem.  Eng'ing,  March. 

Units,  Measurements  and  Instruments. 

Analysis  of  Alternating-Current  Waves. — K.  Pichel- 
MAYER  AND  L.  voN  ScHRUTKA. — An  illustrated  description 
of  a  new  method  for  resolving  an  alternating-current  wave 
into  its  fundamental  wave  and  upper  harmonics.  Instead 
of  the  actual  curve  of  the  wave,  use  is  made  of  an  approxi- 
mate curve  consisting  of  as  many  straight  lines  as  may  be 
necessary,  and  then  trapezoids  are  formed  by  drawing  lines 
parallel  to  the  horizontal  axis  representing  the  time.  For 
each  of  these  trapezoids  the  resolution  in  fundamental  wave 
and  upper  harmonics  is  carried  out  and  the  result  for  the 
whole  wave  is  obtained  by  summation.  The  principal  dif- 
ference from  other  methods  is  that  the  area  of  the  wave  is 
divided  up,  not  by  vertical  straight  lines  parallel  to  the  axis 
of  the  current,  but  by  horizontal  straight  lines  parallel  to 
the  axis  of  the  time.  The  advantage  of  the  method  is  that 
a  good  approximation  may  easily  be  obtained. — Elek.  Z^it., 
Feb.  8. 

Sealing  Metals. — P.  E.  Shaw. — An  abstract  of  a  paper 
read  before  the  Physical  Society  in  London.  The  estab- 
lished method  of  fixing  quartz  fiber  for  accurate  torsion 
experiments  is  due  to  Prof.  C.  V.  Boys.  It  involves  careful 
cleaning,  silvering,  electrolytic  depositing  of  copper,  tinning, 
and  finally  soldering.  This  considerable  trouble  can  be 
avoided  by  the  simple  means  given  below,  while  the  result- 
ing joint  is  in  some  cases  stronger.  Professor  Threfall 
used  Margot's  solder  (92  per  cent  Sn,  8  per  cent  Zn)  to 
fasten  glass,  aluminum  or  quartz  surfaces  to  any  other. 
The  author  finds  this  material  acts  perfectly  and  is  very 
simple,  the  bit  being  of  aluminum  and  there  being  no  flux. 
Further  investigation  shows  that  there  is  no  special  merit 
in  Margot's  formula.  In  place  of  Margot's  solder  the  fol- 
lowing will  be  found  to  act  very  well:  (a)  tin,  (b)  zinc, 
(c)  various  alloys  of  tin  and  zinc,  (d)  tinman's  solder,  (e) 
aluminum.  Lead  does  not  stick  well,  though  it  might  be 
made  to  do  so  if  oxidation  were  prevented.  Then  there  is 
a  variety  of  materials  with  melting  points  ranging  from 
180  deg.  to  660  deg.  For  all  these  and  like  materials  which 
act  in  the  same  manner  as  sealing-wax  the  writer  suggests 
the  term  sealing  metals.  They  have  the  advantage  over 
any  wax  both  in  a  high  melting  point  and  in  the  non- 
emission  of  vapor  when  the  temperature  is  raised. — London 
Electrician,  Feb.  9. 

Measurement  of  Inductances  and  Capacities. — H.  Zipp. 
— The  author  first  criticises  Penkert's  electrodynamic 
balance  for  the  measurement  of  self-induction.  He  claims 
that  the  method  does  not  give  the  whole  self-induction  of 
the  coil  suspended  on  the  balance  arm  but  only  the  in- 
ductance of  the  stray  field.  He  describes  a  modification  of 
the  method  by  which  the  exact  self-induction  can  be 
determined  by  two  resistance  measurements.  Since  the 
electrodynamic  balance  has  the  practical  disadvantage 
that  the  current  must  be  conducted  to  it  through  mercury 
contact  which  may  easily  cause  a  change  of  the  equilibrium 
conditions,  he  advises  an  electrodynamometer  with   mova- 
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ble  coil  based  on  the  same  principle.  Results  of  measure- 
ments are  given  which  show  that  the  method  is  quite  ac- 
curate for  determining  inductances,  capacities  and  fre- 
quencies.— Elck.  Zeit.,  Feb.  22. 

Accuracy  of  Meters. — A.  T.  Bullen. — The  author  gives 
some  figures  concerning  the  accuracy  of  meters  in  practice 
from  extended  tests.  In  a  period  extending  over  five  years 
the  number  of  meters  tested  in  a  particular  supply  area 
was  3274.  Of  these,  2240  were  found  to  be  within  3  per 
cent.  Details  are  given  of  the  faults  detected  in  the  dif- 
ferent meters.  It  is  concluded  in  general  that  when  elec- 
tricity meters  are  inaccurate  it  is,  as  a  rule,  the  company 
and  not  the  consumer  who  has  to  suffer,  and  that  inaccu- 
rate meters  are  the  exception  rather  than  the  rule.  Most 
troubles  are  caused  through  mechanical  failures. — London 
Elec.  Ending,  Feb.  22. 

Condensers  with  Kerosene  as  Dielectric. — S.  H.  Ander- 
son.— The  capacity  of  a  parallel-plate  condenser  with  kero- 
sene as  the  dielectric  is  not  affected  by  frequency  for  a 
range  of  i  to  1,600,000.  Consequently  this  type  of  condenser 
is  very  desirable  to  use  for  work  in  electric  oscillations,  as 
the  value  of  the  capacity  obtained  for  low  frequencies  holds 
for  high  frequencies.  The  most  satisfactory  method  of 
measuring  small  capacities  is  the  Fleming-Clinton  rotating 
commutator  scheme.  This  is  very  accurate  if  the  insulation 
is  good. — Phys.  Review,  January. 

Condensers. — A  note  on  a  recent  British  patent  (No. 
24,084,  Feb.  8,  1912)  of  the  British  Insulated  &  Helsby 
Cables,  Ltd.,  and  E.  A.  Bayles.  These  condensers  are  made 
by  rolling  up  metal  strips  with  paper  or  similar  dielectric, 
and  then  impregnating  with  paraffin  wax.  To  increase  the 
dielectric  capacity  by  preventing  shrinkage  of  the  wax,  the 
cooling  takes  place  under  great  pressure,  about  i  ton  per 
square  inch.  It  is  claimed  that  for  the  same  size  of  elec- 
trodes the  capacity  is  nearly  doubled  by  this  process. — 
London  Elec.  Eng'ing,  Feb.  15. 

Telegraphy,  Telephony  and  Signals. 

Fault  Localizations  in  Telephone  Cables. — E.  Giersing. 
— The  author  shows  that  if  an  insulation  fault  is  to  be 
localized  in  a  telephone  cable  with  several  conductors, 
while  the  insulation  of  all  conductors  is  poor,  simple 
Wheatstone  bridge  measurements  may  be  employed  with 
the  aid  of  a  convenient  formula  which  is  developed. — 
Elek.  Zeit.,  Feb.  22. 

Telephone  Cables. — An  illustrated  article  on  the  manu- 
facture of  telephone  cables  at  the  Woolwich  Works  of 
Siemens  Brothers  &  Company.  Detailed  information  is 
given  of  the  construction  of  a  composite  telephone  and 
telegraph  cable  made  at  that  works. — London  Electrician, 
Feb.  23. 

Transmission  of  Signals  on  Shipboard. — An  illustrated 
description  of  a  new  electrical  ship's  telegraph  apparatus 
due  to  Carl  Meyer,  using  alternating  current.  The  arrange- 
ment is  based  on  the  same  principle  as  that  of  the  ordinary 
rotary  synchronizer,  namely,  the  interaction  between  the 
rotor  and  stator  windings  of  an  induction  motor  in  which 
both  the  rotor  and  the  stator  windings  are  supplied  from 
the  outside  with  independent  currents  of  the  same  fre- 
quency.— London  Elec.  Review',  Feb.  9. 

Electric  Signals  and  Communications  for  Railways. — 
E.  Savers. — A  paper  on  the  use  of  electricity  for  the  con- 
trol of  railways  with  special  reference  to  the  Midland  Rail- 
way in  England.  Its  load  center  of  gravity  is  at  Derby  and 
the  telegraph  and  telephone  lines  radiating  from  there  are 
discussed,  as  are  also  the  signal  systems  and  block  systems. 
— London  Electrician,  Jan.  19. 

Miscellaneous. 

Specifications. — F.  S.  Sells. — The  author  discusses 
several  undesirable  features  of  the  usual  specifications  in 
British  electrical  practice.  He  emphasizes  that  there 
should  be  no  need,  if  standards  are  agreed  upon  and  estab- 
lished or  if  standard  good  work  is  a  known  quantity,  for 


manufacturing  details  to  be  enumerated  in  a  specification. 
Notes  are  added  on  time  of  completion  and  penalties,  etc. 
He  suggests  the  general  adoption  of  the  following  clause 
in  every  specification :  "The  engineer  undertakes  that  he 
will  consider  all  drawings  submitted  by  proposing  con- 
tractors as  confidential,  and  that  he  will  not  show  any 
such  drawings  to  other  manufacturers,  whether  they  are 
tendering  for  his  specification  or  not." — London  Elec- 
trician, Feb.  23. 

Insurance  of  Employees. — A.  N.  Manes. — A  long  ac- 
count of  the  new  German  law  of  Dec.  20,  191 1,  for  obliga- 
tory insurance  of  all  employees  who  receive  less  than 
$1,250  per  year.  The  insurance  premiums  must  be  paid 
one-half  by  the  employee  and  one-half  by  the  employer. 
The  whole  sum  is  to  be  paid  out  by  the  employer  to  the 
insurance  department,  the  employer  deducting  one-half  of 
the  premium  from  the  wages  of  the  employee. — Elek.  Zeit., 
Veh.  22. 

British  Electrical  Imports  and  Exports. — A  statistical 
article  with  diagrams  showing  the  fluctuations  of  British 
electrical  imports  and  exports  during  the  past  seven  years, 
American  imports  into  Great  Britain  reached  an  appreciably 
higher  level  in  191 1  than  in  1910,  but  are  far  below  those 
from  Germany.  The  gross  value  of  electrical  exports  from 
Great  Britain  in  191 1  was  $23,000,000.  The  191 1  monthly 
average  of  the  imports  was  over  $1,000,000. — London  Elec. 
Reviezv,  Jan.  26. 


Book  Reviews 


Principes  de  la  Technique  de  l'^clairage.    By  L.  Bloch. 

Paris,  France:    Gauthier-Villars.     183  pages,  12  tables. 

Price,  5  francs. 
A  translation  by  M.  G.  Roy  of  the  textbook  "(^rundziige 
der  Beleuchtungstechnik"  by  Bloch,  of  Berlin.  The  book 
is  well  translated  and  illustrated.  Its  six  chapters  deal  with 
the  following  subjects:  Fundamental  units  of  illumination 
technics ;  the  measurement  and  calculation  of  luminous  in- 
tensity;  a  critical  study  of  illumination;  the  calculation  of 
illumination;  the  measurement  of  illumination;  indirect 
illumination.  An  appendix  follows  with  a  number  of 
observations  on  actual  lamps.  The  book  is  simply  and 
clearly  written.  It  will  commend  itself  to  students  of 
photometry  in  illuminating  engineering  who  are  familiar 
with  the  French  language. 


Electricity  in  Locomotion.  By  A.  G.  Whyte,  B.Sc.  Lon- 
don:  Cambridge  University  Press.  141  pages,  18  illus. 
Price,  I  shilling. 
A  very  instructive  and  practical  little  book  intended  for 
the  enlightenment  of  the  public,  and  particularly  the  British 
public,  on  the  subject  of  electric  traction.  The  style  of 
the  text  has  much  literary  charm  for  clearness,  conciseness 
and  esthetic  taste.  The  subjects  dealt  with  in  the  sixteen 
successive  chapters  are  as  follows:  The  wheel  and  the 
public;  early  tramroads  and  railways;  the  birth  of  electric 
traction;  the  essential  advantages  of  electric  traction  on 
tramways;  the  mechanism  of  an  electric  tramcar ;  conduit 
tramway  systems;  the  backwardness  of  electric  traction  in 
Great  Britain;  electric  tramway  stagnation;  regenerative 
control;  accumulator  electric  traction;  petrol-electric 
vehicles;  the  pioneer  electric  railways;  electric  railways 
from  the  engineering  point  of  view ;  electric  traction  on 
main-line  railways;  curiosities  of  electric  traction;  the 
future.  One  prominent  deduction  from  the  history  of 
British  electric  tramway  enterprise,  as  outlined  without 
prejudice  in  this  little  book,  is  the  disastrous  influence  of 
excessive  legislation  upon  enterprise.  The  book  will  be  of 
value  to  all  persons  interested  in  the  development  of  electric 
traction  in  Great  Britain. 
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New  Apparatus  and  Appliances 


MOLDED-CONCRETE     UNDERGROUND     CONDUIT. 


SEPARABLE-CAP  ATTACHMENT  PLUGS. 


The  C'liicaj^o  Sloiu'  COiuluit  Company,  of  435  Rookery 
nuildiiij,'.  Chicago,  i.s  a  new  concern  that  niaiuifacturcs 
a  comparatively  new  form  of  uiulerground  conduit  known 
as  "stonc-dnct."  This  is  a  proihict  made  hy  the  Graham 
process.  Material  for  eacli  length  of  conduit  is  portioned 
by  weight  into  steel  molds  having  the  form  of  the  length  of 
pipe  to  be  made.  The  conduit  is  made  round  in  section  like 
a  pipe,  and  is  not  made  of  vitrified  clay  or  tile,  but  ct 
molded  concrete.  When  stone-duct  is  laid  with  an  envelope 
of  concrete  it  forms  a  monolithic  mass,  as  the  concrete 
envelope  makes  an  excellent  bond  with  the  concrete  of  the 
duct.  Adjoining  sections  of  the  duct  are  connected  by 
means  of  metal  rings  placed  at  the  ends  of  each  section. 
The  interior  surface  of  stone-duct  is  smooth,  making  it 
easy  to  draw  in  the  cables.  The  material  can  be  readily 
cut  with  an  ordinary  cross-cut  saw.  It  is  said  that  seven  or 
eight  million  duct-feet  of  this  form  of  conduit  are  in  use 
in  Chicago,  where  it  is  employed  by  the  Commonwealth 
Edison  Company,  the  street-railway  companies  and  the 
Chicago  Telephone  Company. 


GIANT  STRAIN  INSULATOR. 


The  giant  strain  insulator  shown  in  the  accompanying 
illustration  has  been  designed  with  a  view  to  maintaining 
permanently  its  high  insulation  resistance  and  for  excep- 
tional mechanical  strength.  The  two  metal  parts  are  in- 
sulated  from   one   another   by   layers   of   sheet   mica,   each 


»  Giant   Strain    Insulator. 

sheet  having  sufficient  dielectric  strength  to  withstand  the 
potential  for  which  the  insulator  is  designed.  The  malleable- 
iron  cup  casting  is  crimped  over  the  stud  casting  by  a  pres- 
sure of  40  tons,  making  an  absolutely  rigid  insulated  joint. 
Any  movement  of  the  parts  is  thus  prevented  when  the  in- 
sulator is  subjected  to  tension  or  temperature  changes,  and 
the  mechanical  strength  of  the  insulator  is  limited  only  by 
the  strength  of  the  malleable-iron  eyes  or  clevises,  which 
are  designed  liberally  so  as  to  withstand  the  severest  service 
conditions. 

A  non-absorbent  insulating  compound  is  then  molded  over 
the  entire  insulated  joint,  making  it  waterproof.  Owing  to 
the  rigid  joint  this  molded  insulation  is  subjected  to  no  me- 
chanical strains.  Its  exterior  surface  is  so  formed  that  it 
provides  ample  creepage  surface  and  effectually  prevents  a 
continuous  film  of  moisture  from  forming  between  metal 
parts.  The  metal  parts  are  sherardized,  which  effectually 
prevents  corrosion. 

Every  insulator  is  tested  mechanically  at  one-half  its  ulti- 
mate strength,  the  2-in.  size  at  a  tension  of  2500  lb.  and  the 
2^-in.  size  at  a  tension  of  4000  lb.  Both  sizes  are  subjected 
to  an  alternating-current  potential  test  of  5000  volts  for 
five  seconds.  This  giant  strain  insulator  is  manufactured 
at  the  works  of  the  General  Electric  Companv.  Schenec- 
tady, N.  Y. 


In  some  cases  the  porcelain  or  porcelain  cap  atiaclMuciit 
plug  is  not  suitable  because  of  liability  of  breakage.  The 
two  separable-cap  attachment  plugs  illustrated  herewith 
have  been  develo|)ed  to  overcome  this  disadvantage.     The 


Fig.   1 — Porcelain-Base  At- 
tachment   Plug. 


Fig.    2 — All-Composition    At- 
tachment   Plug. 


caps  of  both  are  made  of  the  tough  insulating  material 
which  has  been  developed  for  the  Cutler-Hammer  line  of 
switch  specialties.  The  plug  shown  in  Fig.  i  has  a  porce- 
lain base  and  that  in  Fig.  2  has  a  composition  base  and  cap. 
The  design  of  the  contacts  of  these  plugs  allows  the  separa- 
tion of  the  cap  by  a  pull  in  any  direction  whatsoever.  Side 
strains  on  the  fixture,  receptacle  or  socket  are  therefore 
avoided.  The  rating  of  each  is  660  watts,  250  volts.  They 
have  both  been  approved  and  listed  by  the  Underwriters' 
Laboratories  and  have  been  placed  on  the  market  by  the 
Cutler-Hammer  Manufacturing  Company,  Milwaukee,  Wis. 


ELECTRICAL     METHOD    FOR    DETERMINING 
RECALESCENCE  POINTS. 


In  the  accompanying  illustrations  is  shown  a  double  re- 
flecting galvanometer  by  means  of  which  recalescence  phe- 
nomena in  metals  are  shown  to  rectangular  co-ordinates 
upon  a  screen.     The  method  employed  is  based  upon  the 


Fig.      1  —  Double     Reflecting     Galvanometer. 

principle  that  the  chemical  and  physical  changes  within  the 
metal  are  accompanied  by  an  evolution  or  absorption  of 
heat,  the  galvanometer  giving  an  indication  of  the  tempera- 
ture difference  between  a  neutral  body  and  the  metal  as  a 
function  of  the  mean  temperature.  The  temperature  dififer- 
ence  is  indicated  bv  means  of  a  differential  thermocouple 
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connected  In  )ne  of  the  two  galvanometers  employed.  The 
actual  temperature  of  the  test  piece  is  indicated  by  means  of 
a  regular  thermocouple  connected  to  a  second  galvanometer. 
The  former  galvanometer  gives  a  vertical  motion  to  a  spot 
of  light  and  the  latter  gives  a  horizontal  motion  thereto, 
the  spot  therefore  following  a  curve  which  shows  the  change 
in  the  heat  evolution  or  absorption  throughout  any  desired 


Fig.    2 — Arrangement   of    Double    Galvanometer    Equipment. 

temperature  range  and  tluis  indicates  the  recalescence  phe- 
nomena. 

The  arrangement  of  the  galvanometers,  the  source  of 
light  and  the  photographic  screen  are  shown  in  Fig.  2.  A 
ray  of  light  emanating  from  the  source  of  light  A  passes 
through  the  lenses  C  and  the  diaphragms  B  to  the  mirror 
£>,  of  the  first  galvanometer.  After  striking  this  mirror, 
its  horizontal  movement  is  changed  into  a  vertical  one  by 
the  reversing  prism  E.  From  this  prism  the  light  is  passed 
on  to  the  mirror  D„  of  the  second  galvanometer,  where  the 
beam  is  moved  in  a  horizontal  direction.  The  combined 
vertical  and  horizontal  movements  result  in  a  curve  on  the 
screen  F  of  the  camera  H.  which  shows  clearly  the  re- 
calescence points. 

The  above-described  galvanometer  was  developed  by  Mr. 
A.  Schramm  and  has  been  placed  on  the  market  in  Germany. 


out  touciiing  the  magnetic  system.  When  the  case  con- 
taining the  instrument  is  closed  the  pivot  is  automatically 
lifted  from  the  jewel  cuj)  and  thereby  protected  from 
mechanical  injury.     The  instruments,  it  is  claimed,  possess 


Fig.    2 — Wattmeter. 

very  high  sensitivity  without  involving  leveling  or  trouble- 
some adjustment. 

The  above-described  instruments  are  made  by  Robert 
W.  Paul,  New  Southgate,  London,  who  has  established  a 
branch  office  at  i  East  Forty-second  Street,  New  York,  in 
charge  of  Mr.  Cuthbert  J.  Brown. 


PORTABLE  POWER  TABLE. 


A  compact  and  practical  adaptation  of  electric  drive  for 
use  in  the  household  or  home  workshop  is  shown  by  the 
accompanying  illustrations.  It  is  known  as  the  Federal 
portable  power  table,  and  is  made  by  the  Federal  Sig^ 
System    (Electric)    of   Chicago.     The   idea   is  worked   out 


MOVING  COIL  INSTRUMENTS  OF  THE    UNIPIVOT 
TYPE. 


In  the  electrical  measuring  instruments  illustrated  here- 
with the  moving  element  is  supported   upon  and  revolves 


Fig.     1 — Alternating-Current     Multi-Range     Ammeter. 

around  a  single  centrally  located  pivot  rather  than  between 
two  pivots.  The  pivot  is  at  the  center  of  gravity  of  the 
moving  system,  which  is  at  the  geometric  center  of  the 
coil;  around  this  pivot  the  moving  coil  swings  freely  with- 


Fig.     1 — Vegetable    Sheer    on 
Portable    Power   Table. 


F-.g.    2 — Portable    Power    Table 
Arranged    as    a    Lathe. 


by  providing  one  small  electric  motor  adapted  to  drive  a 
large  variety  of  kitchen  utensils  by  direct  coupling  or  to  be 
belted  to  other  machines,  like  sewing-machines,  washing- 
machines,   ice-cream    freezers   and,  the   like.      The   outfit    is 
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.Mi|)|)(irtcil  l)v  all  nak  tabic  standing  ,^o  in.  liij^li  and  2()  in. 
wide  l»y  iX  in.  (k-ep.  It  is  jJrDvided  with  casters  and  can 
l)c  nidvcd  about  easily.  Mounted  on  the  Idwer  shelf  is  a 
jcj-hp  motor,  which,  through  suitable  gearing,  traiisnnts 
power  to  the  uprigiit  "power  head."  extending  above  the 
table.  I'Voni  this  extend  two  horizontal  shafts  with  pro- 
tected couplings.  The  top  of  the  table  has  a  sinofith.  non- 
rusting  nickeloid  surface,  and  in  it  there  is  a  slot  in  which 
various  attaclunents  may  be  locked  firudy  in  place  by  mnve- 
meiit  of  a  lever  at  the  front  edge  of  the  table,  one  of 
the  horizontal  shafts  automatically  coupling  with  tin- 
attachment  as  the  tool  is  pushed  toward  it.  In  I-"ig.  i  is 
shown  a  vegetable  sliccr  connected  and  in  oijcration.  Other 
kitchen  attachments  which  may  be  used  similarly  are  a 
bread  mixer,  cake  mixer,  cofl'cc  grinder,  food  chopiicr,  egg 
beater,  fooil  grater,  apple  peeler,  knife  sharpener  and  knife 
polisher. 

For  transmitting  power  to  other  machinery  a  small 
grooved  pulley  is  placed  on  the  driving  shaft  of  the  motor, 
between  the  motor  and  the  inclosed  gearing.  In  addition 
to  this,  a  detachable  driving  shaft  and  pulley  is  provided, 
which  is  attached  to  the  power  head  in  the  same  manner 
as  in  the  case  of  the  other  apparatus.  To  this  the  ice-cream 
freezer  or  any  other  light  household  machinery  may  l)e 
attached.  Thus  two  different  machines  may  be  driven  at 
the  same  time,  or  one  machine  can  be  driven  from  the 
lower  pulley  while  the  table  itself  is  left  free  for  such  other 
uses  as  may  be  desired.  Energy  is  supplied  through  a  lo-ft. 
connecting  cord  fitted  with  a  detachable  plug  for  connec- 
tion to  the  nearest  lamp  socket.  A  controlling  snap  switch 
i.--  placed  on  the  right-hand  side  of  the  front  of  the  table. 

The  portable  power  table  finds  a  large  field  of  usefulness 
in  the  kitchen,  and  it  is  designed  to  be  perfectly  safe  in  the 
hands  of  inexperienced  persons.  All  gears  are  inclosed, 
and  there  are  no  nooks  or  crevices  to  accumulate  dirt,  so 
that  the  device  is  a  sanitary  one.  The  power  table  can  also 
be  used  as  a  power  plant  for  the  home  workshop,  and  a 
man  or  boy  that  is  handy  with  tools  can  use  it  as  a  lathe 
or  drive  a  scroll-saw,  a  drill  or  a  buffing  machine.  In 
Fig.  2  the  table  is  shown  equipped  as  a  lathe.  Other  uses, 
as  in  school  laboratories  or  small  shops,  will  suggest 
themselves. 


FACTORY    TESTS   OF   SWITCHES    AND    SOCKETS 

The  Brvant  Electric  Company,  of  Bridgeport,  Conn.,  has 
a  completely  equipped  laboratory  for  testing  switches,  sock- 
ets, etc. — in  fact,  everything  having  a  switch  mechanism  of 
any  description — the  tests  applied  being  electrical  for  over- 
load breaking  capacity  and  mechanical  for  endurance  under 
rated  load. 

The  electrical  tests  are  made  at  125,  250  and  600  volts, 
according  to  the  rating  of  the  device,  and  with  an  overload 
in  amperes  of  50  per  cent  up  to  and  including  lo-anip 
fittings.  Above  this  rating  the  tests  are  made  with  a  load  in 
amperes  25  per  cent  in  excess  of  normal.  When  thus  over- 
loaded the  devices  must  withstand  fifty  operations  (on  and 
off)  without  serious  arcing  or  burning  of  contacts. 

'The  next  test  is  the  mechanical  or  life  test,  for  which 
the  machine  shown  in  Fig.  i  is  used.  It  is  motor-operated, 
has  speeds  of  4  to  10  makes  and  breaks  per  minute,  and  has 
mechanical  movements  for  operating  all  the  different  types 
of  sockets  and  switches.  At  the  time  the  photograph  was 
made  the  following  devices,  to  the  total  number  of  forty- 
nine,  were  under  test  on  the  machine : 


12  pull  sockets. 
7  key  sockets. 

6  two-button    push-button    switches. 
6  two-button    pendent    switches. 
4  door    switches. 
2  single-button   pendent  switches. 

The  devices  are  tested  at  full  rated  load  and  the  switch- 
board around  the  machine  makes  it  possiljle  to  connect  any 


2  single-button  push   switches. 
S   surface  snap  switches. 

1   rotary   flush   switch. 

3  ceiling    switches. 

1   fixture  pull  switch. 


device  under  test  In  125,  250  or  6:)o-V()lt  circuits.  The  loads 
are  l:iiiip  banks  situated  outside  the  room  with  the  lamps 
slinwii  serving  as  pilots.  A  counter  on  the  machine  keeps 
a  record  of  the  complete  makes  ami  breaks,  which  must  be 
over  f)0(;()  to  meet  the  Underwriters'  re«piirements.  In  ad- 
dition to  the  m;ichine  shown,  a  small  machine  having  speeds 


Fig.     1 — Arrangement     of     Apparatus     for    Testing     Switches     and 
Sockets. 

of  36  and  175  makes  and  breaks  per  minute  is  used.  The 
larger  machine  is  so  arranged  that  rotary  switches  may  be 
operated  with  either  a  continuous  or  intermittent  motion, 
the  latter  to  approximate  the  hand  operation  met  with  in 
actual  service. 

Fig.  2  shows  another  part  of  the  equipment,  namely, 
motor-generator  sets  for  supplying  different  test  circuits. 
The  large  set  comprises  a  55-hp,  iio-volt  motor  driving  a 
55-amp,  600-volt  direct-current  generator.  On  the  left  is 
shown  a  lo-hp,  no-volt  motor  driving  a  generator  with  a 
capacity  of  900  amp  at  6  volts.  In  the  background  is  a 
small  belted  set,  the  generator  having  a  capacity  of  200  amp 
at  6  volts. 

A  record  is  made  of  the  performance  of  each  individual 


Fig.    2 — iVlotor-Generator    Equipment. 

device,  and  the  necessity  for  improvements  in  construction, 
strengthening  of  parts  or  changes  in  design  is  thus  discov- 
ered before  new  devices  are  considered  ready  for  general 
distribution.  On  this  account  every  device  has  passed  the 
experimental  stage  before  the  designs  are  turned  over  to 
the   factorv. 
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The  tests  made  by  the  manufacturer  are  checked  by  tests  high-tension   and   low-tension,   is   a   simple   matter,   accom- 

made  by  an  inspector  from  the  Underwriters'  Laboratories,  plishcd  by  means  of  insulating  cyhnders.     The  high-tension 

who  visits  the   factory   regularly  and   makes  overlcjad  and  winding  is  insulated  from  the  core,  not  by  interjjosing  large 

endurance   tests   on   samples   selected    from    the   assembling  masses  of   insulation,   but  by   subdividing   the   high-tension 

Kcnrlipc  winding  and  so  connecting  the  coils  that  the  coil  with  maxi- 


benches. 


500,000-VOLT   TESTING  TRANSFORMER. 


The  accompanying  illustration  shows  a  500,000-volt  test- 
ing transformer  recently  built  by  the  W'estinghousc  i-!lectric 
&  Manufacturing  Company,  East  Pittsburgh,  I'a.,  for  in- 
sulation tests  on  high-voltage  power  transformers  and  other 
high-tension  apparatus.  Its  design  illustrates  an  ingenious 
handling  of  the  problem  of  insulation,  whereby  this  ex- 
tremely high  voltage  is  taken  care  of  in  a  very  satisfactory 
manner  without  increasing  the  amount  of  insulating  mate- 
rials used,  or  the  bulk  of  the  apparatus,  to  an  excessive 
degree. 

It  will  be  seen  that  the  transformer  has  only  one  high- 
tension  terminal,  the  other  end  of  the  winding  being 
grounded.  As  insulation  tests,  almost  without  exception, 
can  be  made  with  one  side  grounded,  this  feature  is  not 
objectionable  but,  on  the  contrary,  it  has  been  found  to 
have  many  advantages. 

It  will  be  noted  that,  with  one  end  of  the  high-tension 
winding  grounded,  it  is  necessary  to  insulate  the  ungrounded 
end  and  also  the  high-tension  terminal  for  the  full  trans- 
former voltage.  On  the  other  hand,  if  the  middle  point  of 
the  winding  were  grounded  and  both  ends  brought  out 
through  insulated  terminals,  it  would  be  necessary  to  in- 
sulate the  ends  of  the  winding  and  the  terminals  for  only 
one-half  the  transformer  voltage;  for  example,  if  the  volt- 
age between  terminals  is  750,000,  it  would  be  necessary  to 
insulate  the  winding  and  terminals  to  ground  for  only  one- 
half  this  amount,  or  375,000  volts.  From  this  it  will  be  seen 
that  the  insulation  problem  for  the  given  terminal  voltage 
is  a  much  more  difficult  one  when  one  end  of  the  winding  is 
grounded  than  when  the  middle  point  is  grounded.  A  con- 
siderable proportion  of  insulation  tests  made  are  from  the 
windings  of  the  apparatus  under  test  to  ground,  and  to  make 


Fig.     1 — 500,000-Volt     Testing     Transformer. 

such  tests  with  a  transformer  having  the  middle  point 
grounded  is  most  inconvenient  because  it  necessitates  the 
placing  of  the  apparatus  on  a  support  insulated  from  ground 
for  one-half  the  test  voltage. 

The  problem  of  insulation  is  solved  in  an  ingenious  way. 
The   insulation   of 'the   low-tension    winding,   and   between 


Fig.    2 — Testing    Transformer    with    Casing    Removed. 

mum  potential  to  ground  is  located  at  the  greatest  distance 
from  the  yoke. 

The  arrangement  just  described  is  shown  in  Fig.  3.  The 
ungrounded  end  of  the  winding  is  at  the  middle  of  the 
column  of  coils.  The  coils  placed  nearer  to  the  yokes  are 
nearer  the  grounded  end  of  the  w-inding  and  their  potential 
to  ground  is  correspondingly  less.  The  coils  at  the 
grounded  end  of  the  winding  practically  touch  the  yokes. 
The  distance  of  the  coil  from  the  yoke  increases  with  its 
voltage  above  ground,  and  the  potential  gradient  from  the 
ungrounded  terminal  is  therefore  fixed  and  uniform.  The 
windings  of  this  transformer  have  developed  a  voltage  of 
600,000  without  any  sign  of  distress. 

The  high-tension  terminal  is  of  the  well-known  condenser 
type,  made  of  alternate  layers  of  insulating  material  and 
tinfoil  so  proportioned  in  length  and  thickness  that  the 
potential  gradient  along  the  surface  from  line  terminal  to 
ground  is  approximately  uniform.     The  large  "hat"  on  top 


LT  Winding 


InsulaHng 
Cylinders. 


HT.  Winding 


Fig.    3 — Diagram    Showing    Cross-Section    of    Testing    Transformer. 

of  the  terminal,  which  is  provided  to  prevent  corona  effect, 
is  made  of  wood,  coated  with  tinfoil.  Its  effect  is  to  make 
the  static  field  from  line  terminal  to  ground  uniform  and 
to  jirevent  concentration  of  static  field.  Without  the  hat 
corona  was  present  at  about  350,000  volts.  With  the  hat 
there  is  no  corona  up  to  570,000  volts. 
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Industrial  and  Commercial  News 


BrSINI'.SS  i^  iiiiinoviiiv;  Ki^nlnally  willi  approach  of 
till'  spriiiK  season,  and  in  sonio  liiu-s  tlic  volume 
sliKlitly  exceeds  tlic  average  for  this  time  of  the 
year.  Untilled  orders  on  the  hooks  of  the  United  States 
Steel  Corporation  on  Feh.  29  showed  a  small  gain  over 
those  on  hand  Jan.  31,  these  totals  heiiijj;  5,454,200  tons  and 
5.379.7-I  tons  respectively.  With  further  increase  in  de- 
mand for  steel,  it  is  probahlc  that  prices  will  advance,  in 
which  event,  with  the  large  tonnage  now  being  written,  the 
outU>ok  in  the  steel  trade  would  be  distinctly  encouraging. 
The  movement  in  pig  iron  and  coke  in  the  past  two  weeks 
has  assumed  very  favorable  proportions,  a  fact  which  is 
considered  l>y  many  as  a  forerunner  of  general  improve- 
ment. Labor  dissensions  are  furnisliing  the  greatest  hin- 
drance to  industrial  advancement  at  present,  but  in  several 
of  tiie  sections  where  this  unrest  is  most  pronounced  it  is 
believed  that  harmony  will  be  soon  l)rought  about.  Rates 
for  long-term  loans  have  become  a  trifle  lower  in  the  New 
York  market,  but  otherwise  there  has  been  little  change. 
Quotations  March  13  were:  Call.  2^^@2i^  per  cent; 
ninety  days,  3@354   P^r  cent. 


THE  COPPER  MARKET. 

.  Stocks  of  marketable  copper  on  hand  in  the  United  States 
on  March  i  were  62,939,988.  lb.,  according  to  the  February 
statement  of  the  Copper  Producers'  Association.  This 
compares  with  66,280,643  lb.  on  hand  on  Feb.  1,  and  repre- 
sents a  decrease  of  3,340,655  lb.,  which  was  considerably 
under  trade  expectations.  Refinery  output  was  116,035,809 
lb.,  as  compared  with  1 19,337,753  lb.  in  January.  Production  in 
February,    reduced    to   a   per   diem    basis,    showed   a    slight 

Settling 

Standard    Copper.  Rid.  .Vsked.  Price. 

Spot    14.20  14.37!^  

Uarch     14.20  14.25  14.22^ 

April     14.22/2  14.37^  14.30 

Mav      14.22^  14.37^  14.30 

Tune  14.22J4  14.45  14.35 

July      14.221^  14.45  14.35 

The    London   market,    March    13,   was   as   follows: 

Noon.  Closing. 

£        s       d  £        s       d 

Standard    copper,    spot 64     12       6  65        1        3 

Standard    copper    future 65        7       6  65      16       3 

Extreme   fluctuations   for   this   year: 

Highest.  Lowest. 

Standard     14.37'^c.  13.65c. 

London,     soot £65     2     6  £60     16       3 

London,     futures 65   16     3  61     10       0 

Best     selected 69     0     0  65       5       0 

increase,  being  at  a  daily  rate  of  approximately  4,000,000 
lb.,  as  compared  with  3,800,000  lb.  in  January.  Total  de- 
liveries were  119,376,464  lb.,  as  compared  with  142,511,805 
lb.  in  January.  Domestic  deliveries  were  56,228,368  lb.,  a 
decrease  of  6,115,533  under  the  January  total.  This  left 
exports  for  the  month  of  only  63,148,096  lb.,  as  compared 
with  80,167,904  lb.  in  January.  This  heavy  falling  off  was 
rather  generally  expected  in  view  of. the  large  shipments 
abroad  in  the  two  months  preceding.  Foreign  buying  in 
the  current  week  has  been  at  a  light  rate,  due  in  part  to 
unsettled  industrial  conditions  abroad  and  to  the  fact  that 
foreign  consumers  are  well  supplied  as  a  result  of  the  heavy 
buying  in  the  early  part  of  the  year.  The  domestic  market 
has  also  been  quiet  this  week,  and  prices  are  unchanged. 
Electrolytic  is  quoted  nominally  at  14^2  cents  f.o.b.  New 
York.  Exports  for  the  month,  including  March  13,  aggre- 
gate 11,470  tons.  The  daily  call  on  the  Metal  Exchange 
March  13  quoted  copper  as  per  the  accompanying  table. 


INDUSTRIAL  AND  COMMERCrAL  NOTES. 

Foreign  Trade  Opportunities. — Attention  is  called  in  re- 
cent Daily  Consular  and  Trade  Reports  to  opportunities  that 
exist  for  the  introduction  of  American  electrical  apparatus 
abroad.  Schedule  No.  8326  states  that  a  telephone  company 
which  has  been  operating  in  a  Latin-American  city  for  sev- 
eral years  with  overhead  wires  is  preparing  to  install  an 
underground  system,  and  suggests  that  American  manu- 
facturers if  interested  correspond  with  this  company  without 


dilay.  Under  Schedule  No.  8332  an  .\nnricaii  consul  reports, 
in  rrply  to  an  in(|niry  from  the  United  .States,  that,  while  all 
telephone  lines  in  his  district  are  owned  by  the  g<jverninent 
and  there  is  only  a  small  demand  for  ai)paratus,  a  good 
market  exists  for  special  and  superior  equipment.  Schedule 
No.  8310  states  that  an  ,'\mcrican  consul  on  an  island  in  the 
Atlantic  Ocean  has  forwarded  a  report  on  the  possibilities 
for  the  construction  and  oi)eration  of  an  electric  railway  in 
his  district.  .Accompanying  the  report  are  maps,  photo- 
graphs, etc.,  all  of  which  can  be  obtained  from  the  Bureau 
of  Manufactures  by  interested  parties.  Schedule  No.  8313 
gives  details  of  the  plans  of  a  group  of  English  capitalists 
for  the  erection  of  several  hydroelectric  plants  in  various 
parts  of  Mexico  and  suggests  that  American  manufacturers 
and  exporters  of  electrical  machinery  communicate  with  rep- 
resentatives of  the  persons  interested.  Schedule  No.  8314 
states  that  the  government  of  a  Latin-American  country  has 
granted  a  concession  for  an  underground  telephone  system 
in  a  certain  city,  with  the  privilege  of  erecting  rural  lines 
in  other  parts  of  the  country.  The  company  now  being  or- 
ganized in  connection  with  the  above  will  be  a  competitor 
of  a  company  which  has  operated  an  overhead  line  in  the 
city  in   question   for  many  years. 

Western  Electric's  February  Business. — Goods  billed  by 
the  Western  Electric  Company  in  February  aggregated 
about  2  per  cent  less  than  those  in  February,  191 1,  in  which 
connection  it  is  pointed  out  that  last  year  began  at  a  rate 
which  was  not  maintained  throughout  the  twelve  months. 
New  business  received  during  February  was  $700,000  in  ex- 
cess of  goods  billed.  This  compares  with  an  increase  of 
$500,000  in  unfilled  orders  in  January,  and  means  that  in- 
coming business  for  these  two  months  has  been  $1,200,000 
in  excess  of  goods  shipped  out.  As  regards  the  sources  of 
new  business  during  the  month,  sales  to  companies  outside 
of  the  Bell  interests  were  the  best  for  any  month  in  the 
history  of  the  company.  The  falling  off  in  business  came 
principally  from  the  West,  the  eastern,  southern  and  cen- 
tral sections  of  the  country  maintaining  the  good  showing 
of  recent  months.  Foreign  business  compares  favorably 
with  last  year's  figures.  With  estimates  of  Bell  telephone 
construction  for  1912  aggregating  $55,000,000  of  new  work 
to  begin  the  year  with,  a  moderate  trade  revival  during  the 
year  should  give  the  Western  Electric  Company  an  excel- 
lent oportunity  to  exceed  the  gross  business  record  of  $69,- 
000,000  that  it  made  in  1906. 

Union  Gas  &  Electric  Meeting. — At  a  meeting  on  March 
8  the  board  of  directors  of  the  Union  Gas  &  Electric  Com- 
pany, Cincinnati,  Ohio,  elected  Archibald  S.  White  as  presi- 
dent to  succeed  Norman  G.  Kenan,  whose  resignation  was 
accepted.  Rollin  W.  White,  who  has  been  acting  president 
and  general  manager,  remains  as  vice-president  and  general 
manager,  while  Theodore  Claus  was  re-elected  secretary 
and  W.  T.  Hunter  treasurer.  The  stockholders'  meeting 
was  held  some  days  previous  to  the  meeting  of  the  board. 
The  resignation  of  Mr.  Kenan  has  been  in  the  hands  of 
the  board  for  a  year,  or  since  he  withdrew  from  the  active 
management  of  the  business. 

Philadelphia  Electric  to  Furnish  Energy  to  Philadelphia 
Rapid  Transit. — The  Philadelphia  Electric  Company  has 
closed  a  contract  to  furnish  the  Philadelphia  Rapid  Transit 
Company  with  additional  power.  The  contract  covers  an 
extension  of  the  present  contract  in  the  city  of  Philadel- 
phia from  8,000  kw  to  15,000  kw,  to  be  delivered  by  Nov. 
15,  1912;  an  additional  5,000  kw  to  be  delivered  in  1913;  for 
5,000  kw  to  be  furnished  in  the  outlying  districts  for  the 
year  1913,  and  a  contract  for  1,200  kw  to  be  furnished  in 
Delaware  County  this  year. 

United  Wireless  Inquiry  Postponed. — On  March  27  Chris- 
topher C.  Wilson,  ex-president  of  the  United  Wireless  Tel- 
egraph Company,  who  is  serving  a  ten-year  sentence  in  the 
federal  prison  at  Atlanta,  will  appear  before  Commissioner 
Alexander  in  New  York  to  explain  what  disposition  he  made 
of  certain  of  the  funds  of  the  company  with  which  he  came 
in  contact.  This  examination  was  to  have  been  made  on 
March  8,  but  was  postponed  to  the  above  date  upon  the 
request  of  counsel  for  creditors  of  the  company. 
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Transatlantic  Cables  Merged  by  Western  Union. — The 
eiglit  transatlantic  cables  of  the  Western  Union,  Anglo- 
American  and  Direct  United  States  companies  have  been 
combined  under  one  management,  and  will  be  known  here- 
after as  the  Western  Union  Cable  System.  This  action  fol- 
lows the  recent  leasing  of  the  Anglo-American  and  Direct 
companies  by  the  Western  Union.  The  following  appoint- 
ments have  been  announced  for  the  new  system:  J.  C.  Will- 
ever,  New  York,  United  States  manager;  J.  H.  Carson, 
London,  general  operating  manager,  and  T.  W.  Goulding, 
London,  European  commercial  manager.  The  European 
offices  will  be  in  the  Anglo-American  Building,  New  Broad 
Street,  London,  and  the  American  headquarters  will  be  in 
the  Western  Union  Building,  195  Broadway,  New  York. 
The  present  receiving  offices  of  the  three  companies  in  the 
large  cities  of  the  world  will  be  inaintained,  but  all  opera- 
tions will  be  conducted  by  the  new  unified  management. 

$25,000,000  Canadian  Enterprise. — Mackenzie  &  Mann, 
the  Canadian  promoters,  have  incorporated  a  $25,000,000  com- 
pany known  as  the  Mexico  Northwestern  Transportation 
Company,  Ltd.,  whose  charter  authorizes  it  to  build  and 
operate  a  wide  range  of  industrial  and  public-utility  enter- 
prises. It  includes  the  construction  and  operation  of  power 
plants,  irrigation  systems,  railway  and  steamship  lines,  the 
development  of  homestead  sites,  and  the  building  of  fac- 
tories, furnaces,  smelters,  etc.  In  addition  to  the  above, 
the  company  has  given  notice  of  its  intention  to  apply  to 
Parliament  at  once  for  an  act  authorizing  it  to  acquire  and 
operate  railways,  tramways  and  telephone  and  telegraph 
lines  outside  the  Dominion  of  Canada,  and  conferring  upon 
the  company  other  rights  to  enable  it  to  utilize  all  conces- 
sions, franchises,  etc.,  secured  or  to  be  secured  from  the 
United  States  of  Mexico  or  elsewhere. 

Amundsen's    Ship    Propelled    by    Diesel    Engines. — The 

Busch-Sulzer  Brothers-Diesel  Engine  Company,  St.  Louis, 
was  particularly  interested  in  the  Antarctic  trip  of  Captain 
Amundsen  for  the  reason  that  his  vessel,  the  Fraiii,  is 
propelled  by  a  Diesel  engine.  Vice-president  A.  O.  Kreiger, 
of  the  St.  Louis  company,  states  that  Captain  Amundsen 
selected  the  Diesel  engine  for  his  ship  because  the  capacity 
of  his  ship  was  limited  and  he  was  unable  to  carry  a  heavy 
burden  of  bulky  coal.  The  Diesel  engine  uses  crude  oil 
as  fuel,  and  with  this  engine  he  was  able  to  make  a  voyage 
four  or  five  times  as  long  as  he  could  have  made  with  an 
equal  weight  of  coal.  The  engine  was  built  by  the  Nor- 
wegian Diesel  licensees. 

Reduction  in  Price  of  Graphitized  and  Metal-Filament  In- 
candescent Lamps. — As  announced  in  connection  with  the 
news  itein  on  the  final  readjustment  of  the  incandescent- 
lamp  business  in  the  March  2  issue,  new  price  schedules  in- 
volving reductions  in  the  prices  of  metal-filament  and  Gem 
lamps  went  into  effect  on  March  i.  The  list  prices  on  clear- 
bulb  Gem  lamps  are  i  cent  less  on  the  5u-watt  size  and  5 
cents  less  on  the  8o-watt  and  lOO-watt  sizes.  The  list  prices 
on  tantalum  lamps  show  a  reduction  of  8  cents  a  lamp,  and 
the  reductions  in  the  prices  of  tungsten  lamps  range  from 
15  cents  a  lamp  in  the  20-watt,  25-watt  and  40-watt  sizes  to 
45  cents  a  lamp  in  the  250-watt  sizes. 

New  Connecticut  Company. — The  Gas  &  Electric  Im- 
provement Company  was  incorporated  at  Hartford,  Conn., 
last  week  with  a  capitalization  of  $45,000,000,  of  which 
$25,000,000  is  preferred  and  $20,000,000  is  common  stock. 
Bertron,  Griscom  &  Jenks,  of  New  York,  who  control  the 
Hartford  Gas  Light  Company,  are  interested  in  the  enter- 
prise, and  it  is  stated  that  this  company  will  become  one 
of  the  constituents  of  the  new  corporation.  The  charter 
of  the  new  company  gives  it  the  right  to  buy  and  sell  bonds, 
securities,  etc.,  to  deal  in  electric  light  properties,  to  con- 
struct and  maintain  street  railway,  underground  and  ele- 
vated lines,  and   carry  on  a  general   public-utility  business. 

Rumor    of    International    Aluminum    Combination. — The 

London  Financial  News,  in  reporting  a  recent  consolidation 
of  French  and  German  aluminum  interests,  says  that  these 
combinations  strengthen  the  prospect  of  a  proposed  Inter- 
national Aluminum  Syndicate,  a  final  decision  regarding 
which  is  to  be  given  early  this  spring.  It  adds:  "Very 
little  appears  to  have  yet  leaked  out  as  to  the  attitude  of  the 
English  and  American  producers  on  this  question,  but  there 
is  a  growing  feeling  that  a  settlement  will  be  arrived  at." 
The  aluminum  market  is  quiet,  and  New  York  prices  remain 


steady.  Quotations  Marcii  13  were  i9@20  cents  for  large 
ingots  for  remelting,  31  cents  for  rods  and  wire,  and  33  cents 
for  sheets. 

H.  W.  Byllesby  &  Company's  Office.— H.  M.  Byllesby  & 
Company,  engineers  and  plant  managers,  are  about  to  move 
their  main  office  in  Chicago  from  206  .South  La  Salle  Street 
to  the  fourth  floor  of  the  new  Insurance  Exchange  Building. 


Financial 


Acceptance  of  AUis-Chalmers  Reorganization  Plan  Ex- 
pected Shortly. — While  a  plan  for  reorganization  of  the 
.•\llis-Chalnurs  Company  has  been  prepared  by  the  com- 
mittee which  has  had  this  matter  under  consideration,  as 
announced  in  these  columns  last  week,  there  are  still  a  num- 
ber of  points  to  be  agreed  upon  by  the  parties  concerned 
before  the  plan  will  be  ratified  and  submitted  to  security 
holders  and  creditors.  A  meeting  of  the  committee  repre- 
senting the  bondholders  and  stockholders  of  the  company 
was  held  in  New  York  on  March  12  for  arranging  these 
details,  but  an  agreement  upon  the  plan  for  reorganization 
was  not  fully  reached.  Another  meeting  will  be  held  March 
18,  at  which  time  it  is  expected  that  the  matter  will  be  finally 
settled.  The  details  of  the  plan  now  under  consideration 
include  an  assessment  of  $20  a  share  on  the  preferred  stock 
and  of  $10  a  share  on  the  common  stock,  which  will  provide 
$5,212,000.  The  plan  further  provides  for  the  elimination  of 
all  of  the  $11,148,000  first-mortgage  bonds  by  substitution  of 
new  preferred  stock  with  a  bonus  of  common  stock,  and  for 
the  issuance  of  new  stock  to  the  old  common  and  preferred 
stockholders  for  the  old,  and  to  compensate  them  for  the 
assessment.  It  also  calls  for  placing  control  of  the  com- 
pany in  the  hands  of  voting  trustees.  The  amount  of  stock 
to  be  given  in  exchange  for  the  bonds  was  one  of  the  points 
to  be  determined  at  the  meeting  of  the  committees.  If  the 
plan  is  ratified  by  the  protective  committees  at  the  meeting 
on  March  18,  application  for  a  friendly  receiver  will  be 
made  before  the  New  Jersey  courts.  With  the  appointment 
of  such  a  receiver  and  acceptance  by  the  security  holders  of 
the  new  plan,  a  complete  reorganization  will  be  efltected  by 
means  of  which  working  capital  will  be  obtained,  the  pres- 
ent floating  indebtedness  eliminated,  and  the  company  re- 
lieved of  the  burden  of  $550,000  fixed  charges,  and  sinking- 
fund  payments  that  would  have  started  with  the  first  of  this 
year.  As  previously  stated  in  these  columns,  the  present 
capitalization  of  the  company  is  as  follows:    First-mortgage 

5  per  cent  gold  bonds,  authorized  $15,000,000,  outstanding 
$11,148,000;  preferred  stock,  authorized  $25,000,000,  outstand- 
ing $16,150,000,  and  common  stock  authorized  $25,000,000, 
with  $19,820,000  outstanding. 

Tri-City  Railway  &  Light  Company  to  Be  Acquired  by 
United  Light  &  Railways  Company. — Arrangements  are  be- 
ing made  for  acquisition  by  the  United  Light  &  Railways 
Company,  of  Grand  Rapids,  Mich.,  of  the  Tri-City  Railway 

6  Light  Company,  of  Davenport,  la.  The  transaction  in- 
volves the  exchange  of  common  stock  of  the  Tri-City  Rail- 
way &  Light  Company  for  part  cash  and  part  first  and 
second  preferred  stock  of  the  United  Company.  The  out- 
standing common  stock  of  the  Tri-City  company  amounts 
to  $9,000,000  ($100  par).  It  is  stated  that  over  half  of  the 
common-stock  holders  of  the  company  have  agreed  to  the 
transfer  of  stock  outlined  above.  The  amalgamation  will 
be  consummated  by  a  syndicate  which  includes  Samuel 
Insull,  of  Chicago;  J.  G.  White,  of  New  York,  and  a  num- 
ber of  business  men  belonging  to  Davenport,  Moline  and 
Rock  Island. 

Massachusetts  Companies  to  Issue  Stock. — The  Gloucester 
Electric  Company,  of  Gloucester,  Mass.,  has  received  per- 
mission from  the  Board  of  Gas  and  Electric  Light  Commis- 
sioners to  issue  700  shares  of  additional  capital  stock  with  a 
par  value  of  $100,  to  be  sold  at  $120.  The  proceeds  will  be 
used  to  pay  oflf  indebtedness  incurred  in  the  extension  of  the 
company's  lines  in  Essex  and  placing  of  lines  underground 
in  Gloucester.  The  Worcester  Suburban  Electric  Company 
has  petitioned  the  commissioners  for  authority  to  issue 
1000  shares  of  additional  capital  stock  at  $too  a  share,  the 
proceeds  of  which  will  be  used  to  pay  off  indebtedness  in- 
curred in  new  construction  and  permanent  improvements 
to  the  property  of  the  company. 
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Alabama  Traction,  Light  &  Power  Company,  Ltd., 
OHcrin^. — Adv.iiui'  applii  iilitnis,  it  is  iimli  rslmxl,  arc  liciiiK 
received  by  LoiuIdu  banking  interests  fur  $().o(M).imo  5  per 
cent  lifty-ycar  ki'I*1  I><>iu1s  nt  the  Alabama  Traction.  1-iK'it 
it  I'ower  Conil*;>"J'.  Ltd.,  vvliich  was  organized  in  Canada, 
Jan.  5,  ic)i2,  to  acquire  anil  operate  liydroelectric  plants 
and  to  sui)ply  energy  to  Birmingliain,  Montgomery,  Mobile 
and  otiier  localities  in  Alal)ama.  According  to  the  prospec- 
tus tlescribing  the  olTering,  the  antiiorized  capitalization  of 
the  company  consists  of  (i)  $5,000,000  6  per  cent  cumulative 
preferred  stock,  of  which  $1,000,000  is  issued;  (2)  $25,000,000 
common  stock  in  shares  of  $100  each,  of  which  $12,000,000 
is  issued,  and  (3)  $25,000,000  first-mortgage  5  per  cent  lifty- 
year  goUl  bonds.  Of  these  bonds,  $10,000,000  arc  now  being 
issued,  of  which  $4,000,000  arc  reserved  for  sale  in  New  York 
and  Montreal.  Tlie  remaining  $15,000,000  will  be  issued  as 
reipiired  for  future  developments  mentioned  below.  The 
comiiany  owns  over  99  per  cent  of  the  bonds  and  capital 
stock  of  the  Birmingham,  Montgomery  &  Gulf  Power  Com- 
pany, which  possesses  a  charter  granted  in  1900  by  the 
State  of  Alabama,  unlimited  in  time,  and  non-forfeitable  for 
non-use,  giving  it  the  rights  (a)  to  build  dams  and  reser- 
voirs on  the  Tallapoosa  River  or  its  tributaries,  (b)  of  emi- 
nent domain,  (c)  to  acquire  by  purchase  or  contract  the  se- 
curities of  any  electric  railway  or  electric  light  company  in 
Alabama,  (d)  to  exercise  all  powers  belonging  to  manu- 
facturing companies  under  the  Alabama  law,  (e)  to  dis- 
tribute electricity  in  all  towns  and  cities  in  Alabama,  (f) 
to  exemption  from  taxation  for  ten  years  from  commence- 
ment of  its  works.  The  company  controls  water-powers  on 
the  Tallapoosa,  Coosa  and  Tennessee  Rivers  capable  of 
developing  about  400,000  hp  during  the  driest  season  on 
record,  for  ten  hours.  It  is  proposed  to  make  the  first  de- 
velopment at  Cherokee  BlufTs,  on  the  Tallapoosa  River, 
where  there  is  a  favorable  site  for  the  development  of 
100,000  hp  for  ten  hours  daily.  The  proceeds  of  the  present 
issue  are  sufficient  for  an  initial  development  of  60,000  hp. 
Engineering  estimates  place  the  cost  of  the  first  develop- 
ment at  $83  per  hp,  including  a  masonry  dam  850  ft.  long 
and  130  ft.  high.  The  6o,ooo-hp  plant  should  be  completed 
not  later  than  Oct.  i,  1913,  and  it  is  expected  that  the  com- 
pany will  be  able  to  deliver  about  15,000  hp  from  other 
sources  before  Jan.  i,  1913.  Of  the  total  present  issue  of 
$10,000,000  bonds,  $6,000,000  is  for  the  construction  of  the 
hydroelectric  plant  at  Cherokee  Falls,  and  the  balance  of 
$4,000,000  will  be  used  for  the  purpose  of  acquiring  public- 
utility  companies. 

Kings  County  (N.  Y.)  Electric  Light  &  Power  Company 
May  Issue  $1,000,000  Bonds. — A  hearing  will  take  place  on 
March  20  before  Commissioner  Maltbie  of  the  Public  Serv- 
ice Commission  for  the  First  District  of  New  York  on  a 
petition  filed  by  the  Kings  County  Electric  Light  &  Power 
Company,  of  New  York,  for  permission  to  issue  $1,000,000 
6  per  cent  debenture  bonds.  These  will  be  convertible  at 
par  into  stock  after  three  years  and  are  to  be  payable 
twelve  years  from  that  time.  The  proceeds  of  the  proposed 
issue  are  to  be  applied  for  the  purpose  of  restoring  the 
company's  surplus,  which  was  temporarily  applied  to  capital 
expenditures  from  Jan.  i,  1900,  to  Sept.  30,  1909,  out  of  the 
income  of  the  company.  It  is  stated  in  the  petition  that 
$993,926  was  spent  between  these  dates  in  the  construction, 
extension  and  betterment  of  the  plant  and  distributing  sys- 
tem of  the  Edison  Electric  Illuminating  Company  of  Brook- 
lyn, whose  stock  is  owned  by  the  Kings  County  Electric 
Light  &  Power  Company.  The  $1,000,000  bonds  which  the 
company  asks  authority  to  issue  constitute  the  unissued 
balance  of  $5,000,000  6  per  cent  debenture  bonds  applied  for 
in  October,  1909.  The  commission  granted  authority  to 
issue  $2,500,000  at  that  time  and  sanctioned  a  further  issue 
of  $1,500,000  in  April,  1911. 

To  Unite  Havana  Public  Utilities. — A  plan  for  the  amal- 
gamation of  the  Havana  Electric  Railway  Company  and 
the  Gas  &  Electric  Company  of  Havana  has  been  sent  to 
the  stockholders  of  these  companies.  This  states  that  the 
management  of  the  Havana  Electric  Railway  Company 
has  had  the  question  of  entering  into  the  electric-lighting 
business  in  Havana  and  its  suburbs  under  consideration 
for  some  little  time,  and  that  at  the  request  of  holders 
of  large  amounts  of  stock  in  the  two  companies  named 
above  a  plan  for  consolidation  has  been  prepared.  It  is 
proposed   to  form  a  new   corporation  which    shall   acquire 


and  iiojd  sut  li  amounts  of  the  preferred  and  common  stocks 
of  the  two  companies  as  may  be  deposited  under  the  i)lan, 
with  power  to  accjuirc  their  physical  jjroperties.  The  plan 
for  exchange  of  securities  of  the  two  companies  for  those 
of  the  new  company  has  been  formulated  by  rc|)resentative9 
of  both  companies,  and  has  been  api)roved  by  the  directors 
nf  the  lighting  company  and  by  a  committee  representing 
the  tr.iction  comjjany. 

Missouri  &  Kansas  Telephone  Company's  Annual  Report. 

— 'J'lie  annual  report  of  the  Missouri  &  Kansas  ']"clei)li()iic 
Company,  of  Kansas  City,  for  the  year  ended  Dec.  31,  191 1. 
shows  gross  earnings  of  $3,523,033,  which  is  an  increase  (.1 
$340,636  over  last  year's  returns.  Operating  expenses  and 
taxes  were  $2,823,992,  an  increase  of  $322,837,  leaving  net 
earnings  of  $699,041,  which  shows  an  increase  of  $17,799. 
The  balance  sheet,  as  of  Dec.  31,  showed  cash  on  hand  of 
$306,804  and  replacement  reserves  of  $1,056,667.  The  re- 
port mentions  the  recent  offer  of  the  American  Telephone 
&  Telegraph  Company  for  exchange  of  stock  on  a  basis 
ot  three  shares  of  its  stock  for  seven  shares  of  Missouri  & 
Kansas  stock,  and  states  that  a  large  majority  of  stock- 
holders took  advantage  of  the  offer. 

Byllesby  Interests  to  Buy  Majority  of  Nashville  Railway 
&  Light  Common. — I'.  O.  Watts,  president  of  the  Fir^t 
National  Bank  of  Nashville,  Tenn.,  has  been  in  Chicago 
this  week  closing  the  transfer  of  the  common  stock  of  the 
Nashville  Railway  &  Light  Company  to  H.  M.  Byllesby 
&  Company,  on  a  basis  that  will  yield  over  par.  Mr.  Watts 
has  28,000  shares  of  the  Nashville  common  stock,  the  total 
of  which  is  $4,000,000.  It  is  stated  that  the  Byllesby  com- 
pany represents  New  York  and  London  capitalists  in  addi- 
tion to  its  own   firm. 

Willis  Meter  Company  Increases  Stock. — The  Willis  Elec- 
tric Meter  Company,  of  1252  Marianna  Street,  Chicago,  has 
increased  its  capital  stock  from  $100,000  to  $150,000  to  make 
extensions  to  its  business.  The  company  manufactures  the 
Willis  direct-reading  watt-hour  meters.  Its  officers  are: 
President,  George  M.  Willis;  vice-president,  Alfred  Strom- 
berg;  secretary  and  treasurer,  C.  M.  Crook;  general  man- 
ager, William  W.  Schwebs. 


MARKET  PRICES. 


Mar.  6.  Mar.  13. 


Mar.  6.  Mar.  13. 


Allis-Chalmers   Ws  Vs  Mackay    Companies..  82  81' 

Allis-Chalmers,    pf .  .  .      5  4^  Mackay    Cos.,    pf 70^*  69'A 

Amalgamated    Cop...    68^i  71  Philadelphia     Elec.  .  .  18  185/^ 

Boston  Edison 296>i  297'/S  Western  Union 85  84^ 

C'monwealth   Edison.  147^  14744*  Westinghouse    74  74' 

Elec.    Storage   Btv.  .  .    BSVz  SS/a  Westinghouse,     pf...l20*  120J4* 

General     Electric 163  54  165 


'Last   price   quoted. 


Personal 

Mr.  J.  H,  Livsay,  manager  of  the  Detroit  office  of  the 
General  Electric  Company,  is  spending  several  weeks  on 
a  ranch  in  southern  California. 

Mr.  William  P.  Sidley,  vice-president  in  Chicago  for  the 
Western  Electric  Company,  was  elected  president  of  the 
Illinois  Young  Men's  Christian  Association. 

Mr.  Henry  L.  Doherty  will  address  the  New  York  Com- 
panies Section  of  the  N.  E.  L.  A.  at  the  Edison  Auditorium, 
New  York  City,  March  18,  on  the  subject  of  "Thrift." 

Mr.  E.  P.  Roberts,  consulting  engineer  of  Cleveland  and 
a  member  of  the  American  Institute  of  Electrical  Engi- 
neers, has  been  appointed  smoke  inspector  of  Cleveland. 

Mr.  L.  A.  Osborne,  vice-president  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  has  been  transferred  to 
the  grade  of  full  member  in  the  American  Institute  of  Elec- 
trical Engineers. 

Dr.  A.  C.  Humphreys,  president  of  Stevens  Institute  of 
Technology  and  one  of  the  leading  figures  in  the  American 
gas  industry,  has  been  elected  a  full  member  of  the  Amer- 
ican Institute  of  Electrical  Engineers. 

Mr,  J.  C.  Macfarlane,  works  manager  of  Crompton  & 
Company,  Chelmsford,  England,  is  on  a  visit  to  the  United 
States,  during  which  he  will  in  particular  look  into  the  pres- 
ent status  of  the  electric-vehicle  industry. 

Mr.  H.  E.  Eichorn  has  been  appointed  superintendent  of 
the   municipal   electric-light  plant   at   Columbus,   Ohio,   sue- 
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cecding  Mr.  W.  S.  Scott,  who  was  appointed  on  the  rc.--ijj;na- 
tion  of  Mr.  H.  Ganiper  several  months  ago. 

Mr.  John  L.  Curtiss,  recently  engineer  of  electrical  con- 
struction with  the  lirm  of  Albert  C.  Wood,  Philadelphia,  has 
joined  the  power  and  mining  engineering  department  of  the 
General  Electric  Company  at  Schenectady,  N.  Y. 

Mr.  Harco  Romero,  of  Lima,  Peru,  has  desigrted  and  is 
installing  a  6oo-hp  hydroelectric  plant  in  Aporoma,  near 
Sandia,  Peru,  a  wealthy  mineral  district,  which  will  also 
supply  power  and  light  to  several  places  near  Sandia. 

Mr.  Francis  A.  Vaughn  has  been  elected  president  of  the 
Milwaukee  Electrical  League,  with  Mr.  S.  B.  Way  first  vice- 
president  and  Mr.  L.  L.  Tatum  secretary.  Mr.  Vaughn  is  a 
member  of  the  American  Institute  of  Electrical  Engineers. 

Mr.  Charles  E,  Warner,  electrical  engineer  and  an  asso- 
ciate of  the  .American  Institute  of  Electrical  Engineers,  has 
been  appointed  a  member  of  the  Board  of  Public  Utilities 
of  Los  Angeles,  to  succeed  Mr.  Lewis  R.  Weeks,  resigned. 

Mr.  John  G.  Learned,  of  Chicago,  general  contract  agent 
of  the  Public  Service  Company  of  Northern  Illinois,  has 
been  reappointed  as  chairman  of  the  National  Electric 
Light  Association's  committee  on  electricity  in  rural  dis- 
tricts. 

Mr.  Charles  M.  Kirkpatrick,  of  the  retail  and  supply  de- 
partment of  the  New  York  office  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  was  married  Wednesday 
evening,  Feb.  28,  to  Miss  Florence  Good,  daughter  of  Dr. 
and  Mrs.  S.  L.  Good,  at  East  Orange,  N.  J. 

Mr.  Fred.  A.  Worthley  has  resigned  his  position  as  man- 
ager and  chief  engineer  of  the  Municipal  Electric  Light 
Plant,  Riverside,  Cal.,  to  devote  his  energies  exclusively 
to  the  Southern  Sierra  Power  Company,  recently  formed  for 
distributing  energy  in  southern   California. 

Mr.  Charles  E.  Downton,  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  recently  addressed  the  members 
of  the  senior  class  of  the  College  of  Engineering  of  the 
University  of  Illinois  on  the  advantages  offered  by  his  com- 
pany in  the  matter  of  positions  for  technical  graduates. 

Mr.  C.  A.  Lilly  has  resigned  his  position  as  assistant 
superintendent  of  the  Citizens'  Light,  Heat  &  Power  Com- 
pany, Johnstown,  Pa.,  to  become  assistant  to  the  general 
manager  of  the  Saginaw-Bay  City  Railway  Company  and 
allied  gas  and  electric  companies,  with  headquarters  at 
Saginaw,  Mich. 

Mr.  Fred.  B.  Wheeler,  of  H.  M.  Byilesby  &  Company,  Chi- 
cago, was  one  of  a  number  of  persons  mjured  when  the 
New  York  Central  18-hour  train  from  Chicago  to  New  York 
was  thrown  from  the  track  into  the  Hudson  River  near 
Poughkeepsie,  N.  Y.,  March  13.  Mr.  Wheeler  sustained  a 
dislocated  shoulder. 

Mr.  Edwin  D.  Dreyfus,  of  Pittsburgh,  commercial  en- 
gineer of  the  Westinghouse  Machine  Company,  addressed 
the  Western  Society  of  Engineers  of  Chicago  on  March  4 
on  "New  Developments  in  Steam-Turbine  Engineering." 
Structural  details  and  the  utility  of  the  turbine  for  auxiliary 
service  were  discussed,  with  lantern-slide  pictures. 

Mr.  William  W.  S.  Butler  has  been  vice-president,  treas- 
urer and  general  manager  of  the  Western  States  Gas  & 
Electric  Company,  Stockton,  Cal.,  since  its  inception,  his  ap- 
pointment as  general  manager  not  being  of  recent  date  as 
stated  in  our  issue  for  Feb.  24.  Mr.  Henry  E.  Adams,  re- 
ferred to  in  that  issue  as  former  manager,  has  been  super- 
intendent of  the  distribution  system. 

Mr.  James  P.  Barnes,  who  has  been  electrical  engineer 
of  the  Syracuse  (N.  Y.)  Rapid  Transit  Company,  has  been 
appointed  chief  engineer  of  the  Syracuse  Rapid  Transit 
Railway,  Utica  &  Mohawk  Valley  Railway  and  Oneida 
Railway  to  succeed  Mr.  W.  J.  Harvie,  whose  appointment 
as  railway  manager  of  the  operating  department  of  J.  G. 
White  &  Company,  New  York,  was  announced  in  this  col- 
umn March  2. 

Mr.  James  Rowland  Bibbins  has  recently  established 
offices  in  the  Hewes  Buildini;,  San  Francisco,  for  Mr.  Rion 
J.  Arnold,  consulting  engineer,  of  Chicago,  as  engineer  in 
charge  of  a  comprehensive  investigation  of  traction  necessi- 
ties and  development  in  the  city,  upon  which  Mr.  Arnold 
has  been  comissioned  by  the  Board  of  Supervisors  to  report 
in  the  near  future..    Mr.  Bibbins  comes  to  this  work  directlv 


from  similar  teclinical  investigations  at  Providence,  R.  I., 
and  Pittsburgh,  Pa.  His  home  office  continues  at  1000  Bor- 
land   Building,   (,'iiicago. 

Mr.  Charles  H.  Repath  and  Mr.  A.  G.  McGregor  an- 
nounce that  they  have  formed  a  co-partnership  for  the  pur- 
pose of  conducting  an  engineering  business,  making  a  spe- 
cialty of  the  mechanical  and  electrical  engineering  of  metal- 
lurgical and  mining  plants.  Mr.  Repath  has  been  asso- 
ciated as  mechanical  engineer  with  the  Amalgamated  Cop- 
per Company's  interests  in  the  design,  construction  and 
operation  of  its  mining  and  metallurgical  plants  for  the 
past  twenty-two  years.  Mr.  McGregor  has  been  associated 
as  mechanical  and  electrical  engineer  with  Mr.  Repath  in 
his  undertakings  for  the  past  ten  years.  The  offices  of  the 
firm  are  at  Douglas,  Ariz. 

Mr.  Henry  C.  Hazzard  has  resigned  as  chief  of  the  di- 
vision of  light,  heat  and  power  of  the  New  York  Public 
Service  Commission,  Second  District.  Mr.  Hazzard  has 
been  appointed  to  a  position  with  the  Railroad  Commission 
of  California.  Mr.  Hazzard  has  had  long  service  with  the 
New  York  commission  and  one  of  its  predecessors,  and  has 
therefore  been  closely  associated  with  the  development  of 
the  policy  of  commission  regulation,  which  has  been  carried 
to  an  unusual  point  in  New  York  State.  He  was  appointed 
secretary  of  the  state  Commission  of  Gas  and  Electricity 
in  1905  and  participated  in  the  organization  of  the  commis- 
sion and  had  general  charge  of  the  business  which  was 
brought  before  it.  In  1907  the  laws  regulating  the  public 
utilities  in  New  York  were  consolidated,  and  in  July  of 
that  year  the  Commission  of  Gas  and  Electricity  was  super- 
seded by  the  Public  Service  Commissions.  Mr.  Hazzard 
was  appointed  chief  of  the  division  of  light,  heat  and  power 
of  the  Commission  for  the  Second  District  and  was  given 
charge  of  the  enforcement  of  the  affirmative  provisions  of 
the  law  relative  to  gas  and  electrical  matters. 

Mr.  C.  C.  Owens  has  recently  been  placed  in  charge  of 
the  Detroit  district  sales  office  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  with  the  title  of  district  man- 
ager. Mr.  Owens,  who 
was  graduated  from  Co- 
lumbian University,  Wash- 
ington, D.  C,  with  the  de- 
gree of  bachelor  of  science 
in  electrical  engineering, 
entered  the  employ  of  the 
Westinghouse  Electric  & 
Manufacturing  Company 
in  1896,  taking  the  appren- 
ticeship course  for  three 
years,  after  which  he  spent 
four  3'ears  in  the  engineer- 
ing department  specializ- 
ing on  switchboards  and 
controllers.  For  the  last 
eight  years  he  has  been 
connected  with  the  New 
York  sales  office,  having 
had  charge  of  the  industrial  and  power  division  for  the 
two  years  previous  to  his  transfer  to  Detroit. 
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Obituary 

Mr.  Daniel  D.  Dickey,  vice-president  and  general  manager 
of  the  National  Carbon  Company,  Cleveland.  Ohio,  died  in 
Charity  Hospital,  that  city,  March  8,  following  an  operation. 
Mr.  Dickey  was  fifty-seven  years  of  age  and  went  to  Cleve- 
land from  Pittsburgh  in  1899.  He  was  a  member  of  the 
Union,  Rowfant  and  Country  Clubs.  His  wife,  Mrs.  Helen 
Dickey,  and  a  son  and  daughter  survive  him. 

Colonel  George  Edward  Gouraud.  well  known  for  many 
years  for  his  work  both  in  this  country  and  abroad  in  the 
promotion  of  various  inventions,  died  recently  at  Vevey. 
Switzerland.  Colonel  Gouraud  was  born  in  New  York  City 
in  1841  and  served  with  distinction  during  the  Civil  War, 
having  been  attached  to  the  staflf  of  General  Sherman.  After 
the  war  Colonel  Gouraud  became  associated  with  Edison 
in  the  sale  of  electrical  inventions. 
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Construction 


lll..\('K  KDlK,  .\l..\. — The  City  (.'otiiicil  lui.s  awnnlcit  a  contract  to 
I.,  i*.  Caldwell,  Uatesville,  for  improvements  to  the  municipal  cicctrK- 
light  plant. 

1H>\/,  Al..\. — .\rraiiKrnunts  have  been  loniplctrcl  hy  the  city  fur  ihc 
iiisi. illation   of   an   electric-light    plant.      W.    II.    Ilartlett    is    Mayor. 

DOTH.VN,  .M..'\. — The  installation  of  a  new  lighting  system  has  been 
authorized,  contract  for  which  will  soon  be  awarded. 

.MlHtll.K,  .M..\. — Surveys  arc  now  being  made  to  select  the  right-of- 
way  for  a  gasoline-electric  railway  to  be  operated  between  Fairhope,  on 
llie  eastern  shore  of  the  Mobile  Hay,  and  I'cnsacola.  The  road  will  he 
constructed    by    Northern   capitalists. 

CI  I  ICO,  C.\L. — The  Northern  California  Pwr.  Co.  contemplates  iin 
provenienls  to  the  local  lighting  system.  New  machinery  will  be  in- 
stalled in  the  substation  in  Chico. 

1:1'UI:K.\,  C.\I.. — The  Western  States  Gas  &  Kl.  Co.  is  planning  to 
erect  a  new  auxiliary  steam  plant,  work  on  which  will  begin  soon. 
The  cost  of  the  plant  is  estimated  at  about  $100,000.  Orders  have  been 
placed   for   practically   all   of   the   equipment.      H,    L.   Jackman   is   manager. 

LOS  ANGELES,  C.\L. — The  city  is  contemplating  the  installation  of 
500  arc  lamps  per  year,  lor  a  period  of  two  years,  at  a  cost  of  $37,000 
per  year,  to  be  installed  in  the  outlying  districts.  R.  IL  Manahan,  city 
electrician,   is   in  charge. 

LOS  ANGELES,  CAL. — Scaled  proposals  will  be  received  at  the  office 
of  the  United  States  Reclamation  Service,  Los  Angeles,  Cal.,  until  April 
8  for  furnishing  electrical  apparatus  for  the  Truckee-Carson  project, 
Nevada.  For  particulars  address  the  United  States  Reclamation  Service, 
605  Federal  Building,  Los  Angeles,  Cal.,  or  Washington,  D.  C.  F.  11. 
Newell  is  director. 

PASADENA,  CAL. — The  city  contemplates  the  installation  of  cluster 
jtreet  lamps  on  Union  Street  between  Delacey  Street  and  Raymond 
.Avenue. 

R.XNDSBURG,  C.\L. — The  Southern  Sierras  Pwr.  Co.  is  extending 
its  transmission  line  to  Randsburg  and  expects  to  supply  electricity  here 
about  May  1.  The  Randsburg  distributing  station  will  be  located  in 
Fiddler's   Gulch. 

REDWOOD  CITY,  CAL.— The  proposition  to  issue  $37,000  in  bonds 
for  improving  the  streets  and  lighting  facilities  will  be  submitted  to  the 
voters  on  .April   15. 

SACRAMENTO,  CAL.— Bids  will  be  received  at  the  office  of  the 
city  clerk,  Sacramento,  Cal.,  until  March  25  for  furnishing  material  and 
appliances  and  installing  an  underground  electric-conduit  system  for 
fire-alarm  and  police-signal  service  in  the  underground  district  of  the 
city  and  for  furnishing  and  installing  central-station  equipment  in  accord- 
ance with  the  plans  and  specifications  now  on  file  at  the  office  of  the 
city  clerk.     M.   J.   Desmond  is  city  clerk. 

S.A.N  BERNARDINO,  CAL.— The  contract  for  additions  and  im- 
provements to  the  power  station  of  thg  Southern  Sierras  Pwr.  Co.  here 
has  been  awarded  to  C.  C.  Moore,  of  San  Francisco. 

S.AN  DIEGO,  CAL. — Negotiations  are  under  way  whereby  New  York 
and  Los  Angeles  capitalists  will  build  the  San  Diego,  EI  Cajon  and 
Escondido  electric  '  railway,  work  on  which  will  begin  within  30  days. 
George  W.   Pursell   is  president   and  manager   of   the   company. 

SAN  FRANCISCO,  CAL.— The  Southern  Pacific  Co.  will  soon  begin 
work  on  the  proposed  extension  of  the  Fernley  Northern  electric  line 
from  the  Central  Pacific  line  at  Fernley,  Nev.,  to  Susanville,  Cal.,  a  dis- 
tance of  124  miles.     The  cost  of  the  work  is  estimated  at  about  $5,000,000. 

SAN  FRANCISCO,  CAL. — Sealed  proposals  will  be  received  at  the 
office  of  the  supervising  architect,  Treasury  Department,  Washington, 
D.  C,  until  .April  4  for  an  electric  vault-protection  system  in  the  United 
States  post  office  and  court  house,  San  Francisco,  specifications  for  which 
may  be  secured  at  the  above  office  or  at  the  office  of  the  custodian. 
Tames  Knox  Taylor  is  supervising  architect. 

SANTA  B.ARB.ARA,  CAL.— Plans  are  being  considered  for  the  re- 
construction of  the  Santa  Barbara  street  railway,  at  a  cost  of  about 
$250,000. 

S.\XTA  ROS-V,  CAL. — The  City  Council  has  accepted  the  proposition 
of  the  Great  Western  Pwr.  Co.  to  supply  electricity  for  lighting  the  streets 
and  to  pump  water  for  the  municipal  water-works  system  under  a  five- 
year  contract  at  $1,150  per  month,  beginning  July  1.  The  company  will 
secure  electricity  to  operate  the  system  here  from  its  Sacramento-Oak- 
land line  at  Rio  Vista  and  will  erect  a  complete  new  distributing  plant 
in  this  city.  The  Pacific  Gas  &  El.  Co.  has  the  present  contract  for  street 
lighting. 

STOCKTON,  CAL. — Application  has  been  made  in  the  interests  of  the 
Tidewater  &  Southern  R.  R.  Co.  for  a  charter  for  the  Tidewater  &  South- 
ern Trans.  Co.  to  construct  an  interurban  railway  from  Turlock  to 
Fresno,  touching  with  branch  lines  at  various  lines  in  San  Joaquin, 
Stanislaus,  Merced  and  Fresno  Counties.  The  proposed  railway  will  be 
172  miles  long.  The  capital  stock  is  placed  at  $189,200  and  the  incor- 
porators are:  Karl  C.  Brueck,  J.  A.  Coley,  Byron  A.  Bearce,  J.  L.  Craig, 
George  S.  Schuler,  Ward  B.  Minturn  and  T.  J.  Wisecarver,  all  of 
Stockton. 

SUISUN,    CAL. — The    Great    Western    Pwr.    Co.    has    secured    right-of- 


way  tor  a  liaiiHmiKiiion  line  between  Suihuu  and  Kio  \'iHtu.  It  ih  under- 
Ktocid   that   the   line   may   be  extendeil   to   Napa  and  other   points   beyond. 

.SUTTI'^R  CREEK,  CAL. — I'reparutiun*  arc  being  made  by  the  Amudur 
Kl.  I.t.  &  I'wr.  Co.  lor  Ihc  iii-tlallalioii  of  1000  new  electric  mctcri  in 
Amndiir  County,  the  cost  of  which  i»  cutimutcd  at  about  $10,000. 

TKt^I'ICt),  CAL. — A  special  election  will  be  held  to  vote  on  the 
proposition  to  issue  $20,000  in  bonds  for  the  construction  of  a  municipal 
electric-light    plant. 

VENTURA,  CAL. — The  City  Trustees  arc  contemplating  the  erection  of 
a   municipal    electric-light    plant. 

WEED,  CAL. — The  California-Oregon  El.  Pwr.  Co.  has  erected  a  sub- 
station in  Weed  and  is  erecting  a  distributing  system  here.  The  Weed 
I  umber   Co.    will   utilize  about   600   hp   for   its   mill. 

ROCKVILLE,  CONN.— The  Rockville  Gas  &  El.  Co.  contemplates 
iNU-nding  its  transmission  lines  to  Tolland  to  supply  electricity   for  lamps. 

W TLLIMANTIC,  CONN. — The  American  Thread  Co.  is  planning  to 
build  a  new  electric  power  plant  below  Mill  No.   1. 

SELHYVTLI.E,  DEL.— The  Delaware  Lt.  &  Ice  Co.  has  increased  its 
capital  stock  from  $40,000  to  $50,000. 

WASHINGTON,  D.  C— Bids  will  be  received  until  April  2  at  the 
Bureau  of  Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C., 
for  furnishing  at  the  navy  yarOs  and  naval  stations  supplies  as  follows: 
Philadelphia,  Pa.,  Schedule  4403 — for  furnishing  and  installing  three  fur- 
naces; Schedule  4387 — four  motors.  Brooklyn,  N.  Y.,  Schedule  4395— 
1550  ft.  single-conductor  cable;  Schedule  4400 — 20,000  lb.  zinc  boiler 
plates.  Boston,  Mass.,  Schedule  4394 — 25,000  lb.  galvanized  steel 
crucible  wire;  Schedule  4400 — miscellaneous  magnet  wire.  Newport, 
R.  I.,  Schedule  4397 — 30,000  lb.  ingot  copper,  etc.  Applications  for  pro- 
posals  should   designate  the   schedule   desired   by   number. 

HROOKSVTLLE,  FLA. — Franchises  have  been  granted  to  John  T. 
I'uUcr  to   construct  and   operate  ^n   electric-light  system  and   water-works. 

ATLANTA,  GA.— Sealed  bids  will  be  received  by  J.  E.  McClelland, 
chairman  of  the  electric  light  committee,  until  April  3  for  furnishing 
electric  street-lighting  service  here.  All  bids  submitted  must  cover  the 
intUallation  and  maintenance  of  a  modern  luminous-arc-lamp  system,  each 
lamp  to  consume  6.6  amp.  The  plans  call  for  1600  arc  lamps  and  1000 
series  tungsten  lamps  of  80  cp,  and  400  "white  way"  posts,  each  carrying 
lamps  of  400  cp,  to  burn  from  dusk  to  midnight.  Parties  bidding  on 
this  contract  must  also  specify  the  price  per  kw-hr  at  which  they  are 
willing  to  supply  electricity  to  the  residents  of  Atlanta.  The  present 
street-lighting   contract    expires    March    30,    1913. 

GRANTVILLE,  GA.— Mayor  E.  R.  Whateley  has  engaged  the  J.  B. 
McCrary  Municipal  Imp.  Co.,  Atlanta,  to  draw  a  plat  of  Grantville,  with 
a  view  of  installing  an  electric-light  system.  The  service  will  be  furnished 
by  the   Columbus   Pwr.   Co. 

MEIGS,    GA. — The  city   has  voted  to   issue  $5,000   electric-light  bonds. 

SAVANNAH,  GA. — The  Savannah  El.  Co.  is  planning  to  erect  a 
11,000-kw  power  plant,  to  cost  about  $1,000,000,  work  on  which  will 
soon   begin. 

DRIGG.s,  ID.\HO. — A  company  has  been  formed  here  by  Mr.  Jepson, 
of  Monroe,  Utah,  for  the  purpose  of  installing  an  electric-light  plant 
and  grist  mill  in  Driggs.  Power  to  operate  the  plant  will  be  secured 
from  Teton  Creek,  7  miles  east  of  Driggs.  Work  will  begin  on  con- 
struction of  the  plant  as  soon  as  possible.  The  officers  are:  W.  H.  Taylor, 
of  Driggs,  president;  T.  R.  Wilson,  of  Alta,  Wyo.,  vice-president,  and 
D.    C.   Driggs,   of   Driggs,   secretary   and   treasurer. 

LEWISTOWN,  IDAHO.— A.  Welch  and  associates,  who  propose  to 
build  a  large  power  plant  at  Horseshoe  Bend  on  Salmon  River,  have 
completed   power-site  filings.      It   is   proposed   to   develop   about   40,000   hp. 

BELLEVILLE,  ILL.— The  Belleville  &  Mascoutah  Trac.  Co.  has  been 
granted  a  franchise  to  operate  an  electric  railway  through  the  city.  The 
right-of-way   has   been   obtained   between   the   two   cities. 

PAWPAW,  ILL. — A  franchise  has  been  granted  to  J.  J.  Benner,  of 
Pawpaw,  to  construct  and  operate  an  electric-light  plant  here.  A  24-hour 
service   will   be   established. 

COLUMBUS,  IND. — Owing  to  the  poor  service  given  by  the  Central 
Indiana  Ltg.  Co.  here  the  City  Council  has  instructed  the  city  attorney 
to  take   steps  to   revoke   the   franchise   of  the  company. 

CULVER,  IND. — Harry  Sarni  has  been  granted  a  right-of-way  for 
the  erection  of  an  electric  transmission  line  through  Marshall  County 
from  Plymouth  to  Culver  to  supply  electricity  in  the  town  of  Culver 
and  to  the  Culver  Military  School. 

MICHIGAN  CITY,  IND.— Plans  are  being  prepared  by  H.  M.  Miles, 
city  engineer,  for  a  boulevard  system  of  street  lighting  on  Franklin 
Street,  which  will  require  about  80  ornamental  lamp  standards  and 
8700  ft.  of  underground  wiring. 

SHARPSVILLE,  IND.— The  Town  Board  is  negotiating  with  the 
Indiana  Union  Trac.  Co.,  Anderson,  to  supply  electricity  for  street  and 
domestic  lighting  here. 

CEDAR  RAPIDS,  lA. — At  an  election  held  recently  the  voters  approved 
of  three  interurban  franchises,  one  giving  the  Cedar  Rapids  &  Iowa  City 
Ry.  &  Lt.  Co.  the  use  of  the  streets  here  for  its  proposed  new  railway 
to  Mount  Vernon,  the  second  a  25-year  extension  of  its  light  and  power 
franchise,   and   the  third   a  2S-year  extension  to  its  heating  franchise. 

CENTR.AL  CITY,  lA. — Arrangements  have  been  made  by  F.  J.  Cross, 
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urtiit-r  of  the  local  electric-light  plam,  lu  ixit-nd  his  transmission  lints  to 
Stone  City  to  furnish  electrical  service  there.  .Mr.  Cross  proposes  to 
build  a  dam  across  the  VVapsie  Kiver  at  (Juasquelon  and  other  places 
along  the  river  if  the  demand  for  power  will  warrant  the  outlay. 

COON  KAPIDS,  lA.— At  an  election  to  be  held  -March  25  the  proposi- 
tion to  grant  a  franchise  to  S.  D.  Henry  to  operate  an  electric  light  and 
power  plant   will  be  submitted  to  a  vote. 

COVI.NGTON,  lA. — The  City  Council  has  authorized  -Mayor  G.  E. 
Phillips  to  appoint  a  committee  of  three  to  investigate  the  question  of 
establishing  a  municipal   electric-light   plant   here. 

DKS  MOI.NES,  lA.— The  Des  Moines  City  Ry.  Co.  is  planning  im- 
provements to  its  system  which  will  involve  an  expenditure  of  $375,908, 
includmg  power-plant  equipment  to  cost  $95,584;  new  cars,  brake  equip- 
ments,  track   construction,   carhouses,  etc. 

ELY,  lA. — The  installation  of  an  electric-light  plant  in  Ely  is  under 
consideration. 

HAMPTO-\,  I.\. — The  City  Council  contemplates  the  purchase  of  the 
local  electric-light  plant,  if  it  can  be  secured  at  a  satisfactory  price;  if 
not  steps  will  be  taken  immediately  to  install  a  new  plant. 

HUMESTON,  I  A.— J.  F.  Smith,  president  of  the  Leon  Kl.  Co.,  has 
submitted  a  proposition  to  the  town  of  Ilumeston  offering  to  install 
and  operate  an  electric  light   plant  there. 

L.-kMONI,  lA. — The  Herald  Publishing  Co.,  which  owns  the  local 
electric-light  plant,  contemplates  extending  its  transmission  line  to 
Kellerton,   a   distance   of    12   miles.      F.    B.    Blair   is   manager. 

SHELL  ROCK,  I  A. — A  proposition  to  grant  a  25-year  franchise  to 
William  and  U.  Richard  to  construct  and  maintain  an  electric-light  plant 
will  be  submitted  to  the  voters  on    March   25. 

PARSONS,  K.'XN. — .\ppIication  will  be  made  to  the  City  Council  by 
the  Union  Trac.  Co.  of  Kansas  to  construct  and  operate  an  electric 
interurban  railway  on  certain  streets  in  Parsons.  Work  will  soon  begin 
on  the  extension  from  Cherryvale  to  Parsons.  1).  H.  Higgins  is  president 
and  general   manager. 

SOL'TH  HAVEN,  K-\X. — The  contract  for  construction  of  a  municipal 
electric-light  plant  has  been  awarded  to  Lund  Brothers,  Blackwell.  The 
cost  of  the  plant  is  estimated  at  about  $17,000. 

MURRAY,  KY. — The  City  Council  conttrnplatcs  the  installation  of  a 
municipal  electric-light  plant. 

Al  K.X.VNDER,  LA. — Plans  are  being  considered  for  a  large  irriga- 
tion project  in  the  lower  portion  of  the  State  of  Louisiana.  It  is  pro- 
posed to  store  sufficient  water  taken  from  the  Red  River  during  flood 
periods  to'  irrigate  500,000  acres  of  rice  land  and  to  erect  a  hydro- 
electric power  plant.  During  the  high-water  period  the  high-water  canal 
would  have  capacity  to  irrigate  the  above  area  as  well  as  to  develop 
from  20,000  hp  to  60,000  hp.  The  entire  system  is  on  the  gravity  plan. 
The  cost  of  the   work  is  estimated  at  $10,000,000. 

NEW  ORLE.'VNS,  LA.— Sealed  proposals  will  be  received  by  F.  S. 
Shields,  secretary  of  the  Sewerage  and  Water  Board,  Room  508,  City 
Hall  .\nnex.  New  Orleans,  until  April  25  as  follows:  First,  Contract 
39-D — condensing  machinery  for  6000-kw  turbine.  Second,  Contract 
4I-D — two  hydraulieally  operated  sluicegates.  Third,  Contract  42-D — 
construction  of  lined  and  covered  canal  on  Claiborne  from  Elysian 
Field  to  Lafayette  Avenue.  Fourth,  Contract  43-D — iron  screens  for 
pumping  station  i>Io.  1.  Specifications  with  blank  form  of  proposals 
will  be  furnished  on  application  at  the  office  of  the  board.  George  G. 
Earl  is  general  superintendent. 

HAGERSTOW^'',  MD. — George  H.  Bowman,  J.  Elmer  Newcomer  and 
others  are  at  the  head  of  a  syndicate  which  contemplates  the  erection 
of  a  large  electric  power  plant  at  Old  Forge,  on  -Antietam  Creek,  near 
Leitersburg  for  the  purpose  of  furnishing  electricity  for  lamps  and 
motors  in  Chewsville,  Cavetown,  Smithsburg,  Ringgold  and  Leitersburg. 
It  is  proposed  to  tear  down  the  old  flouring  mills  at  Old  Forge  and  to 
rebuild  the  dam.  The  cost  of  the  plant  and  transmission  line  is  estimated 
at   about   $50,000. 

CHICOPEE,  MASS.— The  Connecticut  Valley  Pwr.  Co.  has  submitted 
a  proposition  to  Mayor  Rivers  oflFering  to  take  over  the  municipal  electric- 
light  plant  and  to  furnish  electricity  from  25  to  30  per  cent  less  than  the 
present  rates. 

EASTHAMPTON,  MASS.— The  Mount  Tom  Sulphite  Pulp  Co.  has 
decided  to  abandon  its  steam  plant  and  has  contracted  with  the  East- 
hampton  Gas  Co.  for  electrical  energy  to  operate  its  works.  The  Sulphite 
company  will  use  about  800  hp,  which  will  be  transmitted  from  the  Mount 
Tom  substation.  It  will  require  about  three  months  to  C(i'M|i  the  plant 
for   electrical    operation. 

GLOUCESTER,  MASS.— The  Boston  &  Maine  R.  R.  Co.  will  install 
electrical  apparatus  for  raising  the  new  heavy  double-track  bridge  over 
the  -Annisquam   River,  now   operated   by   hand   power. 

SHREWSBURY,  MASS.— Plans  are  being  made  for  extensions  to 
the  electric  street-lighting  system,  for  which  $3,809  has  been  appro- 
priated. 

DETROIT,    MICH.— G.    W.    Graves,    56    Rowland    Building,    is    prepar-  . 
ing   plans   for   a   power   plant   and    foundry    for   the    Murphy    Iron    Works, 
to  cost   about   $40,000. 

DETROIT,  MICH.— Sealed  bids  will  be  received  at  the  United  States 
engineer's    office.     Federal     Building,     Detroit,    Mich.,    until    -\pril     9    for 


lurnishing  electric  cables  at  Sault  Ste.  .Marie,  Mich.  Further  information 
may  be  secured  on  application  to  Col.  C.  McD.  Townsend. 

ROCHESTER,  MINN. — The  Council  is  considering  plans  for  increas- 
ing  the   output   of  the   municipal   electric-light   plant. 

TAYLOR'S  FALLS,  .MINN.— The  Alinneapolis  General  El.  Co.  is 
electing  a  new  transmission  line  to  supply  electricity  in  Center  City 
and  Lindstrom  and  has  agreed  to  erect  a  new  line  through  this  village, 
for  which  the  company  has  asked  the  Council   for  a  25-year  franchise. 

VERNI).\LE,  -MINN.— The  local  electric-light  plant,  owned  by  H.  .M. 
Hicks,  was  recently  destroyed  by  fire.  The  village  at  present  is  without 
street-lighting  service.  The  question  of  installing  another  jjlani  will  soon 
be  submitted  to  the  voters. 

LEWISTON,  MONT.— The  Lewiston  El.  &  Pwr.  Co..  which  recently 
took  over  the  property  of  the  Citizens'  El.  Co.  here,  is  planning  to  erect 
a  transmission  line  from  Rainbow  Falls  at  Great  Falls  to  Lewiston.  -Max 
llebgen,   of  Butte,   is  president,   and   C.   C.    Simonson,   Lewiston,   manager. 

ARC.VDIA,  NEB.— Application  has  been  filed  with  the  State  Board 
of  Irrigation  by  E.  D.  Bennett,  of  Pulaski,  N.  Y.,  for  permission  to  ap- 
propriate 850  cu.  in.  of  water  per  second  of  the  Middle  Loup  River.  Mr. 
Bennett  proposes  to  build  a  dam  26  ft.  high  across  the  river  and  to 
erect  a  power  plant  in  Arcadia,  at  a  cost  of  about  $200,000.  Electricity 
will   be   furnished   in   .Arcadia   and   surrounding   towns. 

FRIEND,  NEB.— Bids  will  be  received  by  C.  G.  Deines,  city  clerk, 
until  March  29  for  sinking  a  17S-ft.  lOin.  tubular  well  and  furnishing 
a  20-hp  electric  motor  and  deep-well  pump.     C.  O.   Martz  is  engineer. 

M.AROUETTE,  NEB. — At  an  election  held  recently  the  proposition  to 
issue  $12,000  in  bonds  for  the  installation  of  an  electric-light  plant  and 
water-works    system    was    carried. 

SPRI.XGFIELD,  NEB. — Application  has  been  made  for  a  charter 
for  the  Nebraska  &  Northwestern  Ry.  Co.  to  build  an  interurban  rail- 
way from  Springfield  to  Spalding,  through  the  counties  of  Greeley,  Gar- 
field, Wheeler,  Holt,  Rock  and  Keyapaha.  The  company  is  to  be  cap- 
italized at  $300,000  and  the  incorporators  are:  Charles  E.  Lear,  John  E. 
Carr,   A.   C.    Ripley,  J.   N.   Cassidy,  Jr.,  and   C.   E.   Coon. 

BURLINGTON,  N.  J. — The  City  Council  is  considering  the  question 
of  establishing  a  municipal  electric-light  plant.  It  is  estimated  that  a 
plant  could  be  installed  in  connection  with  the  water-works  system  at  a 
cost  of  from  $18,000  to  $20,000.  , 

RED  BANK,  N.  J. — The  Jersey  Central  Trac.  Co.  contemplates  extend- 
ing its  railway  from  Red  Bank  to  Long  Branch  and  has  applied  to  the 
Borough   Council   for  a   franchise   through   Red   Bank. 

ALBANY,  N.  Y. — The  Senate  has  passed  the  White  bill  appropriating 
$25,000  for  the  experimental  lighting  of  a  10-mile  strip  of  State  highway, 
to  be  selected  by  the   State   Highway  Commission. 

BROOKLYN,  N.  Y.— The  Kings  County  El.  Lt.  &  Pwr.  Co.  has  re- 
ceived permission  from  the  Public  Service  Commission  to  issue  $729,000 
in  bonds,  of  which  the  proceeds  of  $250,000  will  be  used  for  refunding 
purposes;  $134,000  for  reimbursement  of  money  expended  for  acquisition 
of  property,  improvement  of  plant,  etc.,  and  $34,500  for  future  acquisi- 
tion  of   property   and   improvements   to   plant. 

HOMER,  N.  Y.— The  village  of  Homer  has  applied  to  the  Public 
Service  Commission  for  permission  to  build  and  operate  an  electric- 
light    plant   in    Homer. 

JA.MESTOWN,  N.  Y.— The  Public  Service  Commission  has  authorized 
the  Jamestown  Ltg.  &  Pwr.  Co.  to  construct  an  electric-light  plant  in  the 
village    of    Celoron    and    to    exercise    franchises    granted    there. 

LAKEWOOD,  N.  Y.— The  Jamestown  Lt.  &  Pwr.  Co.  has  purchased 
the  entire  equipment  of  the  Lakewood  El.  Lt.  &  Pwr.  Co.,  which  was  sold 
at  a  foreclosure  sale  recently. 

LONG  ISLAND  CITY,  N.  Y.— The  Long  Island  Railroad  Co.  contem- 
plates the  construction  of  a  new  power  house  and  substation  at  Cedar- 
hurst    in    the   near    future. 

.MONROE,  N.  Y.— The  Board  of  Trustees  has  granted  the  Rochester 
Ry.  &  Lt.  Co.  a  franchise  to  erect  and  operate  a  system  for  transmitting 
and  distributing  electricity   for  lamps,  heat  and  motors   here. 

NEW  YORK,  N.  Y.— Sealed  bids  will  be  received  by  C.  B.  J.  Snyder, 
superintendent  of  school  buildings.  Department  of  Education,  corner 
Park  Avenue  and  Fifty-ninth  Street,  New  York.  N.  Y.,  until  March  18, 
for  repairs,  alterations  and  additions  to  the  electric  equipment  in  Public 
School  96,  1532  Avenue  A,  and  Wadleigh  High  School,  IHth  Street, 
west  of  Seventh  Avenue.  Blank  forms,  plans  and  specifications  may  be 
obtained  at   the   office   of  the   superintendent. 

NEW  YORK,  N.  Y.— The  Public  Service  Commission  has  directed  the 
New  York  &  Queens  County  Ry.  Co.,  the  Long  Island  Trac.  Co.,  the 
New  York  &  North  Shore  Trac.  Co.,  the  Marine  Ry.  Co.,  the  Ocean  El. 
Ry.  Co.,  all  located  on  Long  Island:  the  Pelham  Park  Ry.  Co.,  in  the 
Bronx;  the  Richmond  Lt.  &•  Ry.  Co.  and  the  Staten  Island  Midland  Ry. 
Co.,  in  the  borough  of  Richmond,  to  install  automatic  electric  block  sig- 
nals on  all  their  lines.  .Automatic  track  signals  are  to  be  installed  at  all 
"turnouts"  and  at  all   points  where  double  tracks  lead  into  single  tracks. 

NIAGARA  FALLS,  N.  Y.— Plans  have  been  completed  by  the  Buffalo 
&•  Niagara  Lt.  &  Pwr.  Co.  for  the  erection  of  a  new  power  station  this 
spring,  to  be  located  at  Walnut   Avenue  and   Eighth   Street. 

NIAGARA  FALLS,  N.  Y.— The  Hydraulic  Pwr.  Co.  and  the  Niagara 
Falls    Pwr.    Co.    have    agreed    to    supply    electricity    to    illuminate    Falls 
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currriit      Tlic  only  losl   to  tlic   |K-ot>lc   will   In-   I  lie  iii!t|iilliitinii   of  .'•(.'iinliiiiU 
;inil   lain|». 

Sl'KN'fKRl'ORT,  N.  Y.— The  Vilhiue  Hoard  lias  Kranicil  the  Kocliculcr 
Ky.  \  1. 1,  l  o.  a  50-yeiir  fruiiclnsic  to  crei'I  iiiul  mniiituin  mi  electric  Kys- 
iftii    lit    tins    village. 

VN'AKWICK,  N.  V. — The  I'nlilic  Service  (.■oinmission,  Secon.l  District, 
lias  authorized  the  Orange  &  Rockland  Ivl.  Co.,  Monroe,  to  purchase  the 
proiH-rty  and  the  franchise  of  the  Warwick  Valley  I.t.  &  Pwr.  Co.  It 
is  understood  that  the  Warwick  plant  will  be  dismantled  and  a  high- 
tension  'raiisinission  line  erected  from  llie  jiower  station  in  jVIniitiie  to 
Warwick. 

\V  A  rKKTOWN,  N.  Y. — The  Public  Service  Commission,  Second  Uis- 
trul,  has  authorized  the  Watertown  I.t.  &  Pwr,  Co.  to  issue  bonds  to 
the  amount  of  $327,000  and  $132,100  in  capital  stock,  the  jirocceds  to  be 
used  for  refunding  purposes  to  the  aiiiount  of  $346,300;  for  proposed 
changes  in  cleclriclight  plant  in  Watertown,  $9,000;  proposed  changes 
in  water  power  at  Hlack  River  plant,  $75,000,  and  for  comiiletion  of 
traiiMuission  line  from  Watertown  to  Itrownvillc,  $5,700.  Most  of  the 
work    i^    nearly    completed. 

W.\TKINS,  N.  Y.— The  lionr.l  df  Electric  l-i^lit  Cdmiiiissioncrs  is 
contemplating  establishing  a  24-hour  service. 

LKWISVII.I.E,  X.  C. — The  installation  of  an  electric-liK'lil  plant  lure 
is  reported  to  be  under  consideration.  N.  K.  Whitman  and  others  arc 
interested. 

HERRON.  N.  D. — A  company  has  been  organized  under  the  name  of 
Theodore  Bolke  &  Co.  for  the  purpose  of  erecting  an  electric-light  plant 
here.     The  village  board  has  granted  the  company  a  2S-year  franchise. 

NOME,  N.  D. — Securing  an  electric-light  plant  is  one  of  the  aims 
of  the  newly  organized  booster  club.  C.  E.  Greenwood  is  president  and 
L.    llogstad   secretary. 

NORTH  WOOD,  N.  D. — The  Council  is  considering  the  question  of 
establishing  an  electric-light  plant  here. 

OAKES,  N.  D. — Preparations  are  being  made  for  the  construction 
of  a  new  electric-light  plant  for  Dr.  Blakeslee,  work  on  which  will  soon 
begin. 

BELLAIRE,  OHIO. — A  movement  has  been  started  by  the  Bellaire 
Progressive  .Association  for  the  installation  of  an  ornamental  street- 
lighting  system  in  the  business  district. 

CINCINNWTI,  OHIO. — The  territory  to  be  embraced  for  the  boulevard 
lighting  system  has  been  approved  and  Service  Director  Price  has  author- 
ized an  ordinance  to  be  drawn  up  to  provide  for  the  erection  by  the 
assessment  plan  of  the  lamps  designated  on  the  plat.  The  light  com- 
mittee of  the  Council  has  decided  to  recommend  that  the  electric  plants 
at  Madisonville  and  Carthage  be  continued  as  municipal  plants  until 
June  1  to  ascertain  whether  it  would  be  advisable  to  improve  and  enlarge 
them  so  as  to  enable  the  city  to  go  into  the  electric  lighting  and  power 
business   on   a  large  scale. 

CINCINNATI,  OHIO.— Bids  will  be  received  by  the  Board  of  Hos- 
pital Commissioners  of  the  city  of  Cincinnati  for  furnishing  labor  and 
material  retjuired  in  the  erection  of  18  buildings  of  the  new  General 
Hospital  until  April  16  as  follow^s:  (1)  Sewers;  (2)  water-supply  piping; 
(3)  telephont  equipment  and  internes'  signal  system;  (4)  clock  system; 
(5)  refrigerators;  (6)  heating  and  ventilating  system;  (7)  vacuum  clean- 
ing system.  Bids  must  be  made  in  accordance  with  drawings  and  speci- 
fications for  work  as  prepared  by  Samuel  Hannaford  &  Sons,  architects, 
Hulbert  Block,  Cincinnati,  Ohio,  which  are  on  file  at  the  office  of  the 
architects  and  at  the  office  of  the  Board  of  Hospital  Commissioners. 
Henry  T.   Hunt  is  president   of  board. 

CLEVELAND,  OHIO. — Sealed  proposals  will  be  received  at  the 
office  of  the  director  of  public  service,  104  City  Hall,  Cleveland,  Ohio, 
until  March  21  for  electric  meters  for  the  municipal  electric-light  plant. 
W.   J.    Springborn   is   director  of  public   service. 

SHILOH,  OHIO. — The  Shiloh  Improvement  Association  has  appointed 
a  committee  to  negotiate  with  the  Dayton  Pwr.  &  Lt.  Co.  with  a  view  of 
furnishing  electricity   for  lighting  this  village. 

WOODWARD  OKLA.— The  City  Council  has  awarded  contracts  for 
machinery  and  equipment  for  a  municipal  electric-light  plant.  The  cost 
of   the   plant   is   estimated   at  $27,000. 

FLORENCE,  ORE. — George  M.  Miller  and  Joaquin  Miller  have  se- 
cured a  water-power  site  above  Marleton,  where  they  propose  to  erect 
a  power  plant  for  the  purpose  of  furnishing  electricity  for  lamps  and 
motors  to   nearby  towns,   including  Florence. 

PENDLETON,  ORE.— The  State  Board  of  Fish  and  Game  Com- 
missioners is  planning  to  establish  a  small  electric  light  and  power  plant 
at  the  Benneville  hatchery.  A  small  turbine  wheel  is  to  be  installed  at  the 
outlet  of  the  new  flume  which  supplies  the  nursery  ponds  with  water, 
which  will  be  directly  connected  to  a  small  dynamo.  Electricity  will  be 
used  to  illuminate  the  hatchery  and  to  operate  the  food  grinders. 

PORTLAND,  ORE. — Bonds  to  the  amount  of  $16,000,000  have  been 
oflFered  for  sale  by  the  Portland  Ry.,  Lt.  &  Pwr.  Co.,  of  which  the 
proceeds   of   about   $4,000,000   will   be   used   for   improvements   this   year. 

PORTLAND,  ORE. — The  City  Council  has  passed  the  ordinance  ap 
propriating  $15,000  for  illuminating  Burnside,  Morrison  and  Hawthorne 
Bridges.     The  plans  call  for  the  erection  of  cluster  lamps  on  the  bridges, 


lo  eu.st  iiliiiiii  $lu,l)U(l,  and  for  outlininK  tlic  spaiu  of  llie  viaduct*  wiih 
incandescent  lainpn  for  decorative  purposen,  the  cost  of  which  in  esii 
mated   at   about   $S,0U0. 

TIIK  DAI.I.KS,  ORE.— The  Hydro  Kl.  Co.  in  planning  lo  creel  .. 
transmi!i»ion  line  to  supjily  electricity  for  lamps  and  molorii  in  Tin- 
Dalles.      N.   C.    Kvuns  and  J.    A.   McArthur   represent   the   company. 

PANAM.A. — The  ilale  for  opening  of  bids  called  for  by  llic  Islhiiiiun 
Canal  Commission,  Wa.sliiiiKlon,  1).  C,  under  Circular  No.  681,  for 
motors,  centrifugal  pumps,  float  switches  and  pump  motor  starters  for 
canal  locks  and  spillways,  has  been  extended  from  March  8  to  Man  li 
22.      Major   F.   C.   Boggs   is  general   purchasing  officer. 

UROVVNSTON,  P.\. — The  Borough  Council  is  negotiating  with  the 
Citizens'  I.t.,  lit.  &  Pwr.  Co.  with  a  view  of  making  arrangements  for 
lighting  the  streets  of  the  borough. 

HAMBURG,  PA.— The  plant  and  holdings  of  the  Hamburg  Kl.  Co. 
liave   been   purchased   by    the    Metropolitan    Kl.    Lt.    Co.,    Reading. 

HAUTO,  PA.— L.  li.  Stillwell,  100  Broadway,  New  York,  N.  Y.,  is 
engineer  in  charge  of  the  construction  of  the  proposed  plant  of  the 
1  ehigh   Coal   &•   Navigation   Co.,   to  be  located   near   Hauto. 

INTERCOURSE,  PA.— The  capital  stock  of  the  Intercourse  El.  Lt., 
Ht.  &  Pwr.  Co.  ha.-,  been  increased  from  $6,000  to  $25,000. 

JKSUP,  PA. — The  Scranton  El.  Co.,  Scranton,  has  secured  the  con- 
trolling interest  in  the  Jesup  El.  Lt.  Co.  The  new  owners  will  improve 
the    property. 

MARTINSBURG,  P.\.— The  Borough  Council  has  granted  a  fran- 
chise to  C.  H.  Scedenberg  and  H.  C.  Hartman,  of  Martinsburg,  to  install 
an  electric-light  plant  here.  It  is  expected  that  the  plant  will  be  in- 
stalled  during   the   coming   summer. 

PHILADELPHIA,  PA.— The  Defender  Dry  Plate  Co.  is  planning  the 
construction  of  a  power  house,  to  cost  from  $10,000  to  $20,000.  W.  E.  S. 
Dyer,   of  Philadelphia,   is  engineer  in  charge. 

PHILADELPHIA,  PA.— The  Philadelphia  Rapid  Tran.  Co.  has  closed 
a  contract  with  the  Philadelphia  El.  Co.,  covering  an  extension  of  the 
present  contract  in  the  city  of  Philadcli)hia  from  8000  kw  to  15,000  kw, 
to  be  delivered  by  Nov.  15,  1912,  and  an  additional  5000  kw  to  be  de- 
livered in  1913,  making  a  total  of  20,000  kw  in  the  central  districts  for 
the  year  1913;  also  a  contract  for  1200  kw  to  be  furnished  in  Delaware 
County    this    year. 

PITTSBURGH,  PA.— J.  D.  Gallery,  president  of  the  Philadelphia  Co., 
has  announced  to  the  Council  the  details  of  the  improvements  to  be 
made  to  the  Pittsburgh  Railways  Company's  system,  to  be  completed 
within  two  years.  The  proposed  improvements  and  extensions  will  in- 
volve an  expenditure  of  $5,881,000,  and  include  the  purchase  of  200 
steel  cars,  an  increase  of  the  present  power  plant  capacity  by  25  per 
cent  and  the  reconstructign  of  70  miles  of  track,  etc.  The  stockholders 
will  meet  April  29  to  vote  on  the  proposition  to  increase  the  capital 
stock  from  $48,000,000  to  $73,000,000.  In  view  of  these  imj>rovements 
the   Council   has   been   asked   to   grant  the   company  additional   privilege. 

PITTSBURGH,  PA. — Sealed  proposals  will  be  received  at  the  office 
of  the  city  controller  until  March  22  for  furnishing  supplies  for  the 
fiscal  year  beginning  Feb.  1,  1912,  including  police  and  fire-alarm  equip- 
ment, telephone  service,  etc.     Howard   B.  Oursler,  director. 

SHARON,  PA. — The  National  Malleable  Castings  Co.  is  planning  to 
erect  a  5-ton  electric  furnace  for  refining  steel  while  in  a  molten  state. 
The   American    process   is   to   be   used. 

CHERAW,  S.  C. — The  Council  contemplates  submitting  the  proposition 
to  issue  $8,000  in  bonds  for  improvements  to  the  municipal  electric-light 
plant  to  the  voters. 

COLUMBIA,  S.  C. — The  House  of  Representatives  has  passed  the  bill 
granting  the  Columbia  El.  Lt.  &  Pwr.  Co.  permission  to  construct  a  dam 
across  the  Congaree   River  for  water-power  development. 

CANTON,  S.  D.^Several  parties  have  applied  to  the  Council  for  a 
franchise  to  supply  electricity  here.  The  Fairview  Pwr.  Co.  will  also 
submit  a   proposition   to   supply   electrical  service   in   Canton. 

LENNOX,  S.  D.' — Steps  have  been  taken  for  the  installation  of  an 
electric-light  plant  here.     Local  business  men  are  interested  in  the  project. 

COLUMBUS,  TEX. — Preliminary  surveys  have  been  made  in  con- 
nection with  the  construction  of  a  dam  across  the  Colorado  River,  near 
here,  and  the  installation  of  a  hydroelectric  power  plant.  It  is  estimated 
that  2400  hp  can  be  developed,  which  will  be  utilized  to  operate  the  pro- 
posed electric  railway  to  extend  between  Brenham  and  Columbus,  via 
New  Ulm  and  Industry,  a  distance  of  about  40  miles.  The  company 
will  also  furnish  electricity  to  operate  irrigating  pumps  and  other  in- 
dustries in  this  section.  O.  A.  Zumwalt,  E.  A.  Hutchins  and  C.  E. 
Sour,    of   Columbus,    are   interested   in   the   project. 

CUERO,  TEX. — The  Cuero  Lt.  &  Pwr.  Co.  contemplates  making  im- 
provements  to   its   plant.      William   Ratcliff  is   president. 

EL  PASO,  TEX. — The  Stone  &  Webster  Engineering  Corpn.,  of 
Boston,  Mass.,  has  notified  the  committee  which  was  recently  appointed 
to  lay  before  the  company  the  advantages  of  constructing  an  electric 
railway  down  the  Rio  Grande  Valley  from  El  Paso  to  or  beyond  Ysleta 
that  if  a  suitable  bonus  is  raised  by  the  people  of  El  Paso  and  along  the 
route,  the  railway  will  be  built  without  delay.  Mayor  C.  E.  Kelly  is  a 
member   of  the  committee. 

G.\L\^ESTON,    TEX. — Plans    are    being    prepared    to    erect    ornamental 
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bircft  lamps  on  Market  Street  between  Twentieth  and  Twenty-fifth 
Streets,  the  cost   to   be   paid  by   the   merchants  and   property   owners. 

GREENVILLE,  TEX.— The  East  Texas  Trac.  Co.,  recently  organized 
with  a  capital  stock  of  $2,000,000,  proposes  to  build  an  interurban  electric 
railway  between  Dallas  and  Wolfe  City,  via  Greenville,  a  distance  of 
about  80  miles.  The  incorporators  arc  Joseph  F.  Nichols,  VV.  A.  Williams 
and  J.   W.   Crotty. 

L.\UEUO,  TEX. — The  Laredo  El.  it  Ry.  Co.  has  disposed  of  its  dis- 
tributing system  and  other  holdings  in  Nuevo  Laredo,  Mcx.,  and  has 
entered  into  a  contract  to  supply  the  Nuevo  Laredo  company  with 
electricity  for  motors  for  a  period  of  live  years,  and  also  for  the  street- 
railway  system. 

I.ULIN't;,  TEX. — The  City  Council  has  granted  Karnstadt,  Wade  & 
Stair   a   franchise   to   erect   an   electric-light   and   power   plant    in    Luling. 

M.ARIiLE  FALLS,  TEX.— The  Colorado  River  Pwr.  Co.,  which  is  con- 
structing a  dam  across  the  Colorado  River  and  installing  a  hydroelectric 
plant  here,  is  planning  to  erect  a  system  of  electric  transmission  lines 
to  a  number  of  towns  in  this  part  of  the  State,  one  of  which  will  extend 
to  San  -Antonio,  a  distance  of  about  100  miles.  C.  H.  Alexander  is 
president. 

SEGUIN,  TEX.^ — The  Guadalupe  Wtr.  Pwr.  Co.,  recently  organized 
with  a  capital  stock  of  $600,000,  is  planning  to  construct  a  series  of 
dams  and  hydroelectric  plants  on  the  Guadalupe  River  between  Seguin 
and  New  Braunfels.  The  same  interests  are  arranging  to  form  a  com- 
pany for  the  purpose  of  constructing  an  interurban  electric  railway  be- 
tween New  Braunfels  and  Seguin  and  New  Braunfels  and  San  Antonio. 
These  proposed  railways  will  be  about  50  miles  long.  The  power  com- 
pany has  already  purchased  water-power  rights  on  the  Guadalupe  River 
and  surveys  have  been  made  for  the  six  dams  to  be  built.  Electricity 
generated  at  the  proposed  plants  will  be  used  to  operate  the  railways 
and  transmission  lines  will  be  erected  to  San  Antonio,  New  Braunfels, 
Seguin,  San  Marcos  and  a  number  of  other  towns  to  supply  energy  for 
industrial  plants.  Walter  J.  Crawford,  W.  B.  Dunlap,  Beaumont;  E.  W. 
Brown,  Orange;  J.  M.  Abbott  and  F.  C.  Weinert,  Seguin,  are  interested 
in   the   project. 

MORG.VN  CITY,  UTALL— The  Come  Lt.  &  Pwr.  Co.,  recently  in- 
corporated, will  take  over  the  plant  and  property  of  the  Como  Springs 
Lt.  &  Devel.  Co.,  of  Morgan  City,  together  with  its  power  rights  in 
Hardscrabble  Creek  and  a  ten-year  franchise  from  the  county  and  city 
of  Morgan.  The  new  company  is  capitalized  at  $75,000  and  the  officers 
are:  Elmer  C.  Brain,  president;  W.  A.  Buchanan,  vice-president;  J.  C. 
Lynas,  secretary  and  treasurer,  all  of  Chicago,  111.,  and  Charles  F. 
Holding,  manager. 

SALT  LAKE  CITY,  UTAH.— The  Salt  Lake  &  Ogden  R.  R.,  which 
proposes  to  build  an  electric  interurban  railway  from  Salt  Lake  City  to 
Nephi,  will  soon  apply  to  the  City  Commissioner  for  a  franchise  to  enter 
the   city. 

ESSEX  JUNCTION,  VT.— The  Burlington  Lt.  &  Pwr.  Co.,  a  subsidiary 
of  the  .\merican  Gas  Co.,  Philadelphia,  Pa.,  contemplates  developing  its 
water-power  at  Essex  Junction.  Further  information  may  be  obtained 
from   Frank   H.    Parker,   Burlington,   local   manager. 

WINOOSKI,  VT. — At  the  next  village  meeting  the  proposition  to  es- 
tablish a  municipal  electric-light  plant  here  will  bi  submitted  to  tin- 
voters. 

CATHLAMET,  WASH.— The  City  Council  has  granted  a  25-ycar 
franchise  to  W.  J.  Haycox  and  associates  to  construct  and  operate  an 
electric  system  here.  The  company  proposes  to  develop  the  water-power 
of   Elocoman   River   to  generate   electricity. 

CLE  ELUM,  WASH. — Preparations  are  being  made  by  the  Kittitas  Ry. 
&  Pwr.  Co.  to  begin  work  on  construction  of  its  proposed  railway,  the 
contract   for   which   has  been   awarded   to   C.   J.   Johnson. 

EPHR.VrA,  WASH.— The  installation  of  a  municipal  electric  linlii 
plant  and   water-works  system   is   under   consideration. 

NORTH  YAKI.MA,  WASH.— The  Pacific  Pwr.  &  Lt.  Co.  has  begun 
work  on  the  erection  of  its  transmission  lines  into  Selah  and  Wenas 
N'alleys  to  supply  electricity  to  operate  pumps  for  irrigation  purposes. 
Electrical  service  will  also  be  furnished   in   Selah. 

SULTAN,  W.ASH. — The  citizens  have  voted  in  favor  of  the  resolu- 
tion to  grant   a   franchise   to  install   an   electric-light  system   here. 

TACOMA,  WASH,— The  City  Council  has  decided  to  widen  the  2- 
mile  tunnel  of  the  Nisqually  power  plant  for  the  purpose  of  increasing 
the  low-water  capacity  of  the  plant.     The  cost  of  the  work  is  estimate<l  at 

$7,;oo. 

.\LMOND,  WIS. — The  Business  Men's  Association  of  .Mmond  has 
taken  up  the  project  to  secure  a  lighting  plant  for  this  village.  It  is 
expected  that  a  plant  will  be  installed  this  season. 

ROCHESTER,  WIS.— Plans  are  being  prepared  by  Guildert  &  Funs- 
ton,  of  Racine,  for  the  installation  of  a  power  plant  in  the  Racine 
County   School   of   Agriculture   and    Domestic    Economy. 

.NELSON,  B.  C,  C.\N. — Estimates  submitted  by  the  Electric  Light 
Department  for  supplies  and  equipment  for  the  year  1912  aggregate 
$32,832.  Improvements  are  being  considered  for  the  municipal  street- 
lighting  system,  to  cost  about  $5,000. 

PRINCETON,  B.  C,  CAN.— The  Princeton  Coal  &  Land  Co.  contem- 
plates enlarging  its  electric  plant  to  supply  electricity  to  the  town,  'ihe 
company   has  secured  water  rights  on  the   Similkaiiien    River. 


WINNIPEG,  MAN.,  CAN.— The  Winnipeg  El.  Ry.  Co.  contemplates 
extensions  to  its  system  which  will  involve  an  expenditure  of  between 
$2,000,000  and  $3,000,000.  Several  new  substations  are  to  be  erected  and 
the  steam  generating  plant   is  to  be  rehabilitated. 

WINNIPEG,  MAN.,  CAN.— Sealed  tenders  will  be  received  by  the 
chairman  of  Board  of  Control  until  April  I  for  furnishing  and  installing 
two  or  more  deep-well  turbine  pumps,  driven  by  an  electric-motor  and 
capable  of  pumping  1,000,000  imperial  gals,  in  24  hours.  Specifications 
and  form  of  tender  and  other  information  may  be  obtained  at  the  office 
of  the  city  engineer,  223  James  .\vcnue,  Winnipeg.  M.  Peterson  is 
secretary. 

BERLIN,  ONT.,  CA.N. — The  Light  Commission  has  decided  to  depend 
entirely  upon  hydroelectric  power  to  operate  the  municipal  electric  sys- 
tem and  has  authorized  E.  J.  Philip,  superintendent,  to  dispose  of  the 
producer-gas  machinery  and  engine  which  were  used  in  the  generating 
plant.  , 

BRIDGEPORT,  ONT.,  CAN.— Steps  have  been  taken  to  secure  elec- 
trical service  for  this  village.  Application  has  been  made  to  the  Berlin 
Light  Commission  to  extend  a  transmission  line  from  the  municipal  plant 
in    Berlin   to   Bridgeport   to   furnish   the   service. 

LONDON,  ONT.,  CAN. — Preparations  are  being  made  by  the  London 
&  Northwestern  Ry.  Co.  for  the  construction  of  a  dam  and  power  plant 
at  Rock  Glen,  near  Arkona,  in  connection  with  a  railway  to  be  built  to 
that  plant.  Smith,  Kerry  &  Chace,  engineers,  Toronto,  will  have  charge 
of   the   work.      D.    A.    Stewart,    London,   is   interested   in   the   project. 

NIAGARA  FALLS,  ONT.,  CAN.— Work  will  begin  as  soon  as  the 
weather  permits  on  the  construction  of  the  addition  to  the  power  house 
of  the  El.  Devel.  Co.,  contract  for  which  has  been  awarded  to  Page  &  Co., 
Toronto,  to  cost  about  $250,000.  Contracts  have  also  been  awarded  for 
machinery,  including  five  generating  units  of  12,000  hp  each,  increasing* 
the  output  of  the  station  from  60,000  hp  to  120,000  hp.  A  new  trans- 
mission line  to  Toronto  will  be  erected.  The  construction  work  will  be 
in  charge  of  William  B.  Boyd,  chief  engineer,  R.  G.  Fleming,  general 
manager,  and  Dr.  F.  S.  Pearson,  of  New  York,  N.  Y.,  consulting  engineer. 
OTTAWA,  ONT.,  CAN.— The  Ottawa  El.  Ry.  Co.  is  planning  to  make 
extensions  to  its  Preston  Street  line,  Wellington  Street  line  and  the 
loop  in  Ottawa   South  immediately. 

OTTAWA,  ONT.,  CAN.— Steps  have  been  taken  by  the  Ilydro-Elec- 
tric  Power  Commission  to  expropriate  the  power  site  at  Chats  Falls  on 
the  Ottawa  River.  It  is  estimated  that  about  120,000  hp  can  be  de- 
veloped at  this  point.  The  commission  proposes  to  develop  the  water- 
power  for  the  purpose  of  supplying  electricity  in  the  entire  eastern 
section  of  the  Province,  including  Ottawa,  Brockville,  Smith's  Falls  and 
Prescott. 

PETERBORO,  ONT.,  CAN.— The  railway  committee  of  the  Legislature 
has  granted  the  Kawartha  Transportation  Co.  permission  to  build  a 
railway  from  Peterboro  to  Lakefield  V'illage  and  on  to  Rive  Lake.  The 
company  was  also  given  permission  to  dispose  of  its  surplus  electricity, 
siibject  to  the  power  commission  act  and  under  the  supervision  of  the 
Hydro-Electric    Power    Commission. 

MONTREAL,  QUE.,  CAN.— The  Montreal  &  Southern  Counties  Ry. 
Co.  is  asking  for  bids  for  the  construction  of  a  new  substation  in  St. 
Lambert.     W.   P.   Powell  is  general  manager. 

ST.  JEROME,  QUE.,  CAN.— The  town  of  St.  Jerome  requests  tenders 
for  the  construction  of  part  or  all  of  a  complete  hydroelectric  plant  and 
distribution  system.  For  further  information  address  De  Gaspe  Beau- 
bien,   112   St.  James  Street,   Montreal. 

VERDUN,  QUE.,  CAN. — The  ratepayers  have  approved  the  by-law- 
appropriating  $229,000  for  public  improvements,  of  which  $100,000  will 
be  used  for  extensions  and  improvements  to  the  water  and  lighting  plants. 
MOOSE  JAW,  SASK.,  CAN.— Tenders  will  be  received  by  the  City 
Commissioners  until  March  26  for  line  material  as  follows:  Section  1  — 
copper  and  iron  wire;  (2)  cedar  poles;  (3)  cross-arms;  (4)  pole-line 
hardware;  (5)  miscellaneous  line  hardware.  Specifications  and  further 
information  may  be  obtained  on  application  to  J.  D.  Peters,  electrical 
superintendent. 

MOOSE  J.\W,  SASK.,  CAN.— Scaled  tenders  will  be  received  by  the 
City  Commissioners  until  March  30  as  follows:  Contract  A — one  1500-kw 
alternating-current  steam  turbo-generator  set;  Contract  B — one  500-kw 
alternating  generator,  direct-connected  to  a  Diesel  oil  engine.  Further 
information  and  specifications  may  be  obtained  on  application  to  J.  I). 
Peters,   electrical   superintendent. 

MOOSE  JAW,  SASK.,  CAN.— Scaled  tenders  will  be  received  by  E. 
B.  Bonnell,  city  clerk,  until  March  25  for  furnishing  and  erecting  two 
prime  mover  equipments,  electric  lighting  equipment,  transmission  equip- 
ment and  accessories  for  headworks  pumping  station.  Specifications  and 
all  information  may  be  obtained  from  the  city  clerk,  or  at  the  office  of 
Walter   J.    Francis   &    Co.,   consulting   engineers,    Montreal. 

PRINCE  ALBERT,  S.\SK.,  C.\X.— New  plans  are  being  prepared  for 
the  construction  of  the  proposed  dam  and  canal  to  be  bu^lt  at  Lacolle  Falls, 
where  the  city  has  secured  a  site.  As  soon  as  plans  have  been  approved 
tenders  will  be  asked  for  the  work.  In  the  meantime  the  Council  may 
ask  the  authorities  to  erect  a  telephone  line  from  this  city  to  Lacolle 
Falls. 

MEXICO  CITY,  MEX.— Tiie  Mexico  City  Tramways  Co.  will  soon 
begin    work   on    construction    of    two   extensions   to   its   electric    interurban 
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Kyitlrin,  onr  ut'   vvliich  will  extend  to  Tulucu,  ii  ilikliiiuv  ul  abuiil   OU  iiiiica, 
iiiul   tlic  other   fluid  lliit  city   to  Puebia,  about    125   iiiilc». 

MONrKkKY,  MEX. — Survey*  have  been  completed  by  the  Com- 
paAia  llidro-Klcctricii  Mexii-ana  (or  il»  three  proponed  hydroelectric 
plant!)  that  are  to  be  iii»t:illed  in  Northr.'islern  Mexico.  One  will  be  lo- 
cated on  the  NaraiiKos  Kivcr,  near  Mot-os,  in  the  State  of  San  Luis 
I'otoM,  and  the  other  two  on  the  lilanro  Kiver.  one  in  the  State  of 
N'licvo  I.eon  and  the  other  in  Taiiiaulipiis,  The  three  |>lants  will 
Kriifralf  about  100,000  hp.  'rraiiMiiission  lines  will  be  erected  to  Mon- 
tciiy,    Sallillo,    San    l-uis    l'otO!>i,    Tampico,    N'ictoria,    Linares    and    other 

phKCN. 


New  Industrial  Companies 

TIIK  r.l..\L:\  KLT  &  \Vi;ST  COMl'ANV,  of  New  York,  N.  Y.,  has 
been  incorporated  by  VV.  E.  Blauvcit,  Hrooklyn;  E.  West  and  E.  l'. 
Schmidt,  New  York,  N.  Y.  The  company  is  capitalized  at  $75,000  and  ■ 
proposes  to  manufacture  and  deal  in  machinery  and  to  do  a  mechanical 
and   electrical   engineering    business. 

THE  ELCO  ELECTRICAL  TRADING  COMPANY,  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $5,000  for  the  pur- 
pose of  manufacturing  electrical  machinery.  The  incorporators  arc: 
Lester   Henry    Appcl,    Mortimer   Thalheimcr  and    T.    C.    Both. 

THE  EUREKA  ELECTRICAL  MANUFACTURING  COMPANY,  of 
Chicago,  III.,  has  been  incorporated  with  a  capital  stock  of  $15,000  to 
manufacture  electrical  goods,  by  George  H.  Tompkins,  John  G.  II.  Young 
and    Samuel   J.    Noran. 

THE  \VILLL\M  H.  GOUGII  COMPANY,  of  Syracuse.  N.  Y.,  lias  been 
incorporated  with  a  capital  stock  of  $25,000  by  W.  H.  Gough,  H.  J. 
Gough  and  S.  Rosenthal,  of  Syracuse.  The  company  proposes  to  manu- 
facture electrical  decorations,   etc. 

THE  HARRIS  CABLE  COMPANY,  of  San  Francisco,  Cal.,  has  been 
incorporated  with  a  capital  stock  of  $50,000  by  T.  J.  Harris,  Charles 
Cable  and   W.   H.   Buttner. 

THE  LACO  PHILIPS  COMPANY,  of  New  York,  N.  Y.,  has  been 
chartered  with  a  capital  stock  of  $300,000  by  P.  H.  Noyes,  C.  C.  Stetson, 
of  New  York,  and  R.  S.  Strack,  of  Hrooklyn,  N.  Y.  The  company  pro- 
poses  to  manufacture  and   deal   in   electrical   supplies. 

THE  POWER  PLANT  MACHINERY  COMPANY,  of  Cleveland,  Ohio, 
has  been  incorporated  with  a  capital  stock  of  $1,000  to  deal  in  power  plant 
machinery  and  equipment.  The  incorporators  are:  George  W.  Bach, 
Charles  A.   Morris.   B.   II.   Rose,  I.   Carleton  and  George  Gordon. 

THE  WILLIAM  ROCHE  ELECTRICAL  COMPANY,  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $10,000  for  the  pur- 
pose of  doing  electrical  work  of  all  kinds.  The  incorporators  are: 
William  Roche,  287  Clark  Street,  Jersey  City,  N.  J.;  Marcus  Goldstein, 
556a  Macon  Street,  Brooklyn,  N.  Y.,  and  Louis  Feitelson,  14  Rutgers 
Place,  New  York,  N.  Y. 

THE  ST.  JOSEPH  ELECTRICAL  COMPANY,  of  St.  Joseph,  Mo., 
has  been  incorporated  with  a  capital  stock  of  $7,500  by  E.  J.  Kerley,  A.  F. 
Faulhaber  and   F.   X.   Andriana. 

THE  SIDNEY-MITCHELL  ILLUMINATING  COMPANY,  of  Chicago, 
111.,  has  been  chartered  with  a  capital  stock  of  $7,500  to  manufacture 
illuminating  and  lighting  fixtures  by  Earl  N.  Mitchell,  Thomas  H.  Sidley 
and  I.  Jeffreys. 

THE  SCHUELER  IMPLEMENT  &  SUPPLY  COMPANY,  of  Evans- 
ville,  Ind.,  has  been  incorporated  with  a  capital  stock  of  $30,000  to 
manufacture  and  deal  in  all  kinds  of  heating,  lighting  and  electrical 
supplies.     Charles  Koehler  is  president  and  William  J.   Schueler  secretary. 

THE  YALE  ELECTRIC  COMPANY,  of  Chicago,  111.,  has  been  granted 
a  charter  with  a  capital  stock  of  $2,500  for  the  purpose  of  doing  a  general 
contracting  business.  The  incorporators  are:  H.  H.  Hem,  Oliver  I'ecker 
and  Ray  Elmblad. 

THE  Y.  &  G.  ELECTRIC  FUSE  &  ENGINEERING  COMPANY  OF 
NEW  JERSEY,  of  Bayonne,  N.  J.,  has  been  incorporated  by  R.  Holden- 
burg  and  J.  J.  Kuder,  of  Bayonne,  and  W.  R.  Reid,  of  Montclair,  N.  J. 
The  company  is  capitalized  at  $100,000  and  proposes  to  manufacture 
electric  motors,   electrical   machinery,   dynamos,    etc. 

YOUNG'S  ELECTRIC  METAL  PROTECTIVE  CORPORATION,  of 
Los  Angeles,  Cal.,  has  been  granted  a  charter  with  a  capital  stock  of 
$50,000  by  H.  Young,  N.  S.  Todd,  F.  M.  Hiller,  D.  N.  Alexander  and 
E.  J.  Weinig. 


New  Incorporations 

SAN  FRANCISCO,  CAL.— The  Universal  El.  &  Gas  Co.  has  been  in- 
corporated with  a  capital  stock  of  $5,000,000  for  the  purpose  of  supplying 
electricity,  gas,  etc.,  in  San  Francisco  and  other  parts  of  California. 
The  directors  are:  Rudolph  and  Claus  A.  Spreckles,  J.  H.  Sanford  and 
Frank  Harrold. 

NEW  BADEN,  ILL.— The  New  Baden  Lt.  &  Pwr.  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $12,000.  The  incorporators  arc: 
Fred  J.   Koch,   L.    A.    Schumacher   and   Fred    Billhartz. 


lint  IILN.SDN,  K.\N.— The  llnlehini.on  &  Western  Interurban  l(y 
to.  has  uceii  granted  a  charter  to  build  an  electric  railway  from  lluttlj 
inson  to  Hudson,  via  lluntsville.  The  cumpuny  is  capitalized  at  $1,OOU,- 
000,  and  the  incorporators  arc:  A.  Uradbridue,  C.  G.  Munte,  W.  A. 
Kiiori',  II.  K.  (;iles.  T.  Hlackmore,  I'.  I*.  Koehr,  all  of  Hutchinson,  and 
.'\.   ('.   Wheeler,   Garden   City. 

.MON.MOUTH,  MAINE.- -The  (iray  l.l.  \-  Pwr.  Co.  has  been  orKanized 
wilh  a  capital  slock  of  $10,000  for  the  puiposc  of  supplying  electricity 
for  lamps  and  motors  in  the  towns  of  Gray  and  New  Gloucester.  The 
olliccrs  are:  D.  I).  Elliott,  president,  and  M.  M.  Elliott,  treasurer,  both 
of    Monmouth. 

PORTLAND,  MAINE.— The  York  Pwr.  Co.  has  been  granted  a  charier 
with  a  capital  stock  of  $500,000.  The  olTicers  are:  A.  F.  Dunham, 
president;  M.  S.  Wells,  treasurer,  and  Charles  D.  Booth,  clerk,  all  of 
Portland. 

PORTLAND,  MAINE. — The  Municipal  Service  Co.  has  been  organized 
with  a  capital  slock  of  $4,000,000  for  the  purpose  of  carrying  on  gas, 
electrical,  electric-lighting,  telegraph  and  telephone,  water-power,  mining 
and  other  business.  The  officers  are:  A.  F.  Dunham,  president,  and 
.M.    S.    Welles,   treasurer,   both   of   Portland. 

SACO,  MAINE. — The  Macoris  Lt.  &  Pwr.  Co.  has  been  incorporated 
«illi  a  capital  stock  of  $100,000  for  the  jiurpose  of  generating  and 
transmitting  electricity  for  lamps,  heat  and  motors.  Harriet  L.  Whitney, 
Biddeford,    is   president,   and   John  G.    Smith,    of   Saco,   treasurer. 

KANSAS  CITY,  MO.— The  Baker  El.  Co.  has  been  chartered  wilh  a 
capital  stock  of  $5,000  by  A.  J.  Pray,  R.  C.  Norton,  Jr.,  E.  S.  Jackson 
and   O.   C.   Snider. 

CLEARFIELD,  PA.— The  Eagle  El.  Co.  has  been  granted  a  charier 
with  a  capital  stock  of  $5,000.  The  directors  are:  Jay  E.  La  Barre,  634 
Moosic  Street,  Scranton,  Pa.;  Guy  A.  Reynolds,  Wilkes- Barre,  and 
Frank    A.    Reynolds,    Factoryville. 

HARRISBURG,  PA.— Charters  have  been  granted  by  the  State  De- 
partment to  the  Cooper  Township  El.  Lt.,  Ht.  &  Pwr.  Co.  and  the  Morris 
Township  El.  Lt.,  Ht.  &  Pwr.  Co.  Each  company  is  capitalized  at  $5,000 
and  the  directors  are:  Thomas  A.  Armstrong,  treasurer;  Charles  H. 
Rowland   and   George   B.    Sanford,   all   of   Philipsburg,   Pa. 

HARRISBLIRG,  PA.— Charters  have  been  granted  by  the  State  Depart- 
ment to  the  following  companies:  The  Potter  El.  Co.,  the  Boggs  El. 
Co.,  the  Benner  El.  Co.,  Spring  El.  Co.,  Centre  Hall  El.  Co.,  College 
Township  El.  Co.  and  Howard  Township  El.  Co.  Each  company  is  capi- 
talized at  $5,000  and  the  directors  are:  John  W.  Wrigley,  A.  W.  Lee 
and   A.   J.    Musser,   all    of   Clearfield,   Pa. 

PITTSBURGH,  PA.— The  Point  Marion  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $5,000  by  H.  A.  Wieland,  Bellevue;  L.  B.  Custei, 
Wilkinsburg,  and  H.   B.   Smith,  Edgewood. 

FLANDREAU,  S.  D.— The  Flandreau  Lt.  &  Pwr.  Co.  has  been  in- 
corporated by  Charles  C.  Ladd,  Osceola,  Wis.;  Arthur  H.  Savage,  St. 
Paul,  Minn,  and  J.  M.  Bennett,  Flandreau.  The  company  is  capitalized 
at  $50,000  and  proposes  to  supply  electricity  for  lamps  and  motors  in 
Flandreau,  Egan,  Trent,  Dell  Rapids  and  Baltic.  The  power  line  will  be 
about   50  miles  in  length. 

SPRINGFIELD,  VT.— The  Clarendon  Pwr.  Reservoir  Co.  has  been 
incorporated  with  a  capital  stock  of  $5,000  to  acquire  lands,  build  dams, 
reservoirs,  electric-light  plants,  etc.  The  company  proposes  to  supply 
electricity  in  New  York,  New  Hampshire  and  Vermont.  The  incorpo- 
rators are:  Fred  C.  Davis,  A.  W.  LaFountain,  Springfield,  and  H. 
Boardman,   Wallingford. 

ALTAVISTA,  VA. — The  Altavista  Lt.  &  Wtr.  Co.  has  been  incor- 
porated with  a  capital  stock  of  $15,000  to  operate  a  water  and  light  plant. 
The  officers  are:  J.  E.  Lane,  Esmont,  Va.,  president,  and  A.  G.  Bell, 
Altavista,  secretary  and  treasurer. 

HINTON,  W.  VA. — The  West  \"irginia  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $5,000,000  by  Paul  T.  Brady,  165  Broadway,  New 
York,  N.  Y. ;  Fread  Auld,  Charleston,  W.  Va. ;  Sumner  Ford,  Brooklyn, 
N.  Y. ;  E.  H.  Pitney  and  Lester  C.  Burdette,  New  Y'ork.  The  company 
proposes  to  build  a  hydroelectric  plant  at  Sandstone  Falls  on  New 
River,  near  Hinton. 

KINGWOOD,  W.  VA.— The  Cheat  Valley  Pwr.  &  El.  Co.  has  been 
incorporated  by  Julius  K.  Monroe  and  associates  to  build  a  hydroelectric 
power   plant. 


Trade  Publications 


SUSPENSION  TROLLEY-WIRE  CLAMP.— Folder  4224,  issued  by 
the  \\'estinghouse  Electric  &  Manufacturing  Company,  describes  the  type 
B-3  mine  suspension  trolley-wire  clamp  and  illustrates  its  application  by 
showing   complete   and   sectional   views. 

STREET  RAILWAY  LAMPS.— Bulletin  No.  18,  recently  issued  by 
the  engineering  department  of  the  National  Electric  Lamp  Association, 
has  street  railway  lamps  for  its  subject.  Complete  data  are  given  on 
Gem  and  carbon  lamps  for  street-railway  use. 

BELT  TREATMENT.— The  Cling-Surface  Company,  Buffalo,  N.  Y.,  has 
issued,  as  Bulletin  No.  321,  a  neat  folder  showing  eleven  notewrothy 
installations    in    Pennsylvania,    where    cling-surface    is    profitably    used    on 
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belts.  Each  illustration  is  accompanied  by  data  concerning  the  belts 
shown. 

FEKUER-VOLTAGE  REGUL.ATOKS.— The  General  Electric  Company 
has  just  issued  a  bulletin  (No.  4927)  which  describes  the  manufacture  of 
feeder  voltage  regulators.  It  illustrates  the  various  processes  of  the 
manufacture  and  shows  the  facilities  possessea  at  the  Pittsfield  works 
for   the   manufacture   of  this  type   of   apparatus. 

rv.ALL  BEARINGS. — Single  thrust  and  double-thrust  ball  bearings  are 
described  in  a  16  page  bulletin  issved  by  the  S.K.F.  Ball  Bearing  Company, 
SO  Church  Street,  New  York.  This  bulletin  is  filled  with  good  illustra- 
tions showing  self-aligning  double-thrust  ball  bearings  and  single-thrust 
bearings  with  and  without  self-aligning  seat.  Self-alignment  is  featured 
throughout. 

STONE- DUCT  CONDUIT.— The  Chicago  Stone  Conduit  Company, 
435  Rookery  Building,  Chicago,  has  issued  a  booklet  on  its  product, 
"stone-duct,"  that  is  not  only  interesting  by  reason  of  its  contents, 
describing  this  new  conduit,  but  also  something  of  a  novelty  in  that,  in 
shape  and  cover  design,  the  pamphlet  is  made  to  represent  a  portion  of 
the  conduit  described.     The  brochure  is  a  clever  piece  of  work. 

ELECTRICALLY  DRIVEN  REFRIGERATING  MACHINERY.— Bul- 
letin No.  4930,  recently  issued  by  the  General  Electric  Company,  is  de- 
voted to  the  application  of  electric  drive  to  ice  and  refrigerating  plants 
and  illustrates  the  advantages  offered  by  this  method  of  drive  as  com- 
pared with  steam  power.  The  bulletin  contains  illustrations  of  various 
installations   of  electric   motors   in   connection   with   this   industry. 


Business  Notes 


.VSIILEY  &  K.\UFMAN  have  opened  consulting  engineering  offices  at 
417  Fifth  .Avenue.  New  York.  The  electrical  engineer  of  this  firm  is 
Mr.  Alfonse  Kaufman,  and  the  mechanical  engineer  is  Mr.  Edward  E. 
-Ashley,  Jr.  This  firm  will  specialize  in  the  design  of  heating,  ligl-.ting, 
ventilating,    refrigerating    and    sanitary    installations. 

BATTAGLIA  ELECTRIC  FOUNTAIN  COMPANY  has  been  reor- 
ganized and  incorporated  under  the  name  of  Electric  Fountain  Company. 
Mr.  O.  F.  Battaglia  will  be  manager  of  the  concern,  which  will  move  its 
offices  and  showroom  to  121  West  Forty-second  Street,  New  York,  on 
April  1,  and  its  factory  to  551   West  Forty-second  Street. 

MR.  ARTHUR  LOCKWOOD  has  been  appointed  sales  manager  of  the 
Brookfield  Glass  Company,  with  headquarters  at  2  Rector  Street,  New 
York.  Mr.  Lockwood  is  a  son  of  Mr.  Thomas  D.  Lockwood,  of  the  New 
York  Telephone  Company,  and  for  the  past  fifteen  years  has  been  con- 
nected with  the  Western  Electric  Company.  The  Brookfield  Glass  Com- 
pany, which  has  been  in  the  glass-insulator  business  for  nearly  fifty  years, 
reports  that  its  business  is  constantly  growing  and  its  manufacturing  facili- 
ties are  being  increased  and  that  new  styles  and  designs  are  now  being 
offered   to   the   trade. 

THE  AMERICAN  CARBON  &  BATTERY  COMPANY,  St.  Louis, 
Mo.,  has  let  all  contracts  for  the  rebuilding  of  its  plant,  and  the  work 
will  commence  at  once.  The  buildings  now  under  way  are  as  follows: 
Brick  boiler  and  engine  room,  steel  grinding-room,  miving-room  and  press- 
room, steel-structure  kiln  shed,  steel  warehouse,  brick  finishing  depart- 
ment. All  the  buildings  are  single  story  and  of  the  latest  type  of  con- 
struction. When  completed  the  plant  will  have  between  60,000  sq.  ft. 
and  70,000  sq.  ft.  of  floor  space,  all  of  which  will  be  occupied  by  the 
carbon  and  battery  departments.  The  company  reports  exceedingly  good 
business  during  the  last  two  months  since  the  fire  in  the  old  plant,  and 
it  is  now  able  to  take  care  of  all  orders  with  its  usual  promptness,  turning 
out   the   goods   from   temporary   quarters. 

AMERICAN  AGENCY  FOR  PAUL  INSTRUMENTS.— Robert  W. 
Paul,  of  New  Southgate,  London,  England,  who  is  well  known  through- 
out Europe  as  a  manufacturer  of  electrical  standards  and  testing  instru- 
ments,   has    recently    opened    a    branch    depot    and    laboratory    at    1    East 


l-'orty-sccond  Street,  New  York.  This  branch  is  in  charge  of  Mr. 
Cuthbert  J.  Brown,  who  for  some  years  has  been  engaged  in  the  test- 
ing department  of  the  Paul  works,  and  who  will  be  responsible  for  the 
j.ood  condition  and  accuracy  of  the  instruments  shipped  to  purchasers 
in  this  country.  Among  recent  additions  to  the  long  list  of  Paul  instru- 
ments are  a  number  of  newly  designed  apparatus  for  the  measurement 
of  inductance  and  effective  resistance,  applicable  particularly  to  tele- 
phonic and  wircless-telegrai)hy  circuits,  as  well  as  a  series  of  moving- 
coil  instruments  on  the  "Unipivot"  principle.  These  instruments  are 
robust  and  free  from  the  necessity  of  leveling,  although  they  have  an 
extremely  high  sensitiveness  and  can  therefore  be  used  in  place  of 
rertccting  galvanometers  for  many  tests,  as  well  as  forming  convenient 
resistance  millivoltmetcrs  and  microammeters.  Mr.  Paul's  instruments 
are  used  in  the  national  electrical  standards  laboratories  of  the  world, 
including  the  National  Physical  Laboratory,  London,  and  the  Bureau 
of   Standards,    Washington. 

THE  AMERICAN  "Z"  ELECTRIC  LAMP  COMPANY,  New  York 
City,  announces  i  educed  prices  on  its  product  amounting  to  approxi- 
mately 20  per  cent.  The  company  does  not  manufacture  a  wire-drawn 
lamp,  and  claims  that  the  chemical  on  the  stem,  covered  by  its  basic 
patents,  absolutely  prevents  premature  discoloration,  and  that  the  con- 
struction of  the  supports  is  such  that  the  lamp  will  easily  withstand 
hard  shocks  and  vibrations.  The  demand  for  its  product,  it  is  said, 
has  necessitated  the  company  drawing  from  eight  of  its  European  fac- 
tories, instead  of  three  as  formerly.  The  American  sales  department, 
now  located  at  29  Lafayette  Street,  New  York  City,  has  been  augmented 
by  the  entire  organization  of  the  Fred  Lee  Company.  Mr.  T.  Fred 
r^ee  is  now  American  manager  for  Kilburn,  Brown  &  Company,  London, 
England,  sole  licensees  of  the  American  "Z"  Electric  Lamp  Company 
in  this  country.  Ills  former  experience  covered  several  years  with  the 
National  Electric  Lamp  Association  and  equips  him  to  pursue  the  policies 
adopted  by  the  American  "Z"  Electric  Lamp  Company  in  this  country, 
which  provides  for  greatly  extended  operations,  including  the  establish- 
ing of  branch  offices  in  the  principal  cities.  The  company  states  it  is 
now  negotiating  for  a  site  in  South  Brooklyn  for  the  purpose  of  erect- 
ing a  factory,  which  in  all  probability  will  be  completed  in  the  early 
fall.  The  factory  will  have  a  daily  output  of  approximately  15,000  lamps 
nf  the  pure  tungsten  type,  .\gencies  will  be  established  throughout  the 
United    States. 

GERMAN  ARC  LAMP  .\ND  CARBON  INDUSTRIES  FLOURISH- 
ING.— II.  M.  Hirschberg,  importer  of  flaming-art  lamps  and  carbons.  32 
East  Twentieth  Street,  New  York  City,  has  just  returned  from  a  tour  of 
the  electrical  centers  of  Germany,  where  he  found  the  electrical  manufac- 
turing plants  enjoying  a  high  degree  of  activity.  While  abroad  the  rela- 
tions existing  between  him  and  the  manufacturers  of  the  Excello  arc  lamp 
were  mutually  abrogated,  and  arrangements  were  made  elsewhere  through 
which  he  will  shortly  undertake  the  importation  of  a  newly  designed  and 
highly  improved  type  of  flaming-arc  lamp  with  a  life  of  forty  hours.  This 
business  will  be  carried  on  at  the  above  address  with  virtually  the  same 
organization  as  heretofore,  and  a  Western  office  will  be  located  at  431 
South  Dearborn  Street,  Chicago,  under  direction  of  A.  F.  Salomon. 
Part  of  Mr.  Ilirschberg's  time  abroad  was  spent  at  the  Plania  carbon 
works  at  Ratibor,  Silesia,  of  which  he  is  the  sole  agent  in  this  country 
and  Canada.  All  departments  at  these  works  are  operating  at  full  capac- 
ity, and  many  of  the  1200  employees  are  working  overtime.  The  Plania 
works  are  now  turning  out  electrodes  for  smelting  purposes  as  large  as 
600  mm  square  or  in  diameter  by  2000  mm  in  length.  The  company  is 
adding  a  factory,  at  a  cost  of  $150,000,  which  will  enable  it  to  make 
electrodes  800  mm  square  or  in  diameter  by  3500  mm  to  4000  mm  in 
length,  and  add  materially  to  its  output.  A  factory  for  increasing  the 
facilities  for  the  manufacture  of  homogeneous  lamp  carbons  is  also  being 
erected  at  a  similar  cost.  Mr.  Hirschberg  observed  a  new  homogeneous 
yellow  carbon  in  operation  at  the  Plania  works,  whose  characteristics,  he 
said,  showed  many  points  of  advancement  over  those  of  any  yellow  carbon 
previously  manufactured  for  use  in  the  new  type  of  long-burning  flaming- 
arc  lamps.  These  carbons  are  now  on  the  market  in  this  country  and  on 
the    Continent. 
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UNITED    STATES    PATENTS    ISSUED    MARCH    5,    1912. 
(Prepared  by   Robert   Starr   Allyn,    16   Exchange   Place,   New   York.] 
1,019,017.     ELECTRICAL   WELDING    APPARATUS;    J.    Beckman,    Al- 
tona,   Germany.      App.    filed   July    1,    1909.      Low   voltage;    metal    elec- 
trodes. 

1.019.044.  ELECTRICAL  COUPLING;  J.  L.  Hinds  and  J.  J.  Dossert, 
Syracuse,  N.  Y.  App.  filed  Oct.  5,  1910.  Line  tapper  with  hinged 
gripping  yoke. 

1.019.045.  MOTOR  CONTROLLER;  A.  J.  ITorton,  White  Plains,  N.  Y. 
App.  filed  May  4,   1908.     Automatic  starter. 

1.019.046.  ELECTRIC  SEMAPHORE  SIGNAL  FOR  RAILWAYS: 
W.  K.  Howe,  Rochester,  N.  Y.  .App.  filed  May  26,  1910.  Mechanical 
details  to  prevent  sticking. 

1.019.047.  RELAY  M()\F.M  K.XT ;  W.  K.  Howe.  Rochester.  N.  Y.  App. 
filed  Sept.  30,  1911.  Tlirec-position  relay  which  can  be  transformed 
into   a   tvo-position   relay. 


1.019,060.  CIRC  UlT-liREAKER;  A.  D.  T.  Libby,  Elyria,  Ohio.  App. 
filed    Dec.    17,    1904.      Horseshoe-magnet   type. 

1.019,075.  ELECTRICAL  RESISTANCE;  C.  C.  Nuckols  and  F.  Pruyn, 
Albany,  N.  Y.  App.  filed  June  29,  1910.  Coils  of  insulated-wire 
helices. 

1,019.081.  SAFETY  DEVICE;  C.  F.  Peel,  New  York,  N.  Y.  App. 
filed  Nov.  21,  1910.  Pneumatic  air-brake  control  of  an  electric 
switch. 

1,019,091.  CONTROLLING  DEVICE  FOR  MOTORS;  C.  Sacerdoti, 
Philadelphia,    Pa.      App.    filed    Jan.    7,    1911.      Steering    gear,    etc. 

1,019,163.  ELECTRIC  METER:  A.  A.  Kent,  Philadelphia,  Pa.  App. 
filed  Jan.    14,    1907.      Adjustable  indicator. 

1,019.166.  ELECTRICAL  CONTACT  BANK  AND  PROCESS  OF 
MAKING  SAME;  G.  W.  Lorimer,  Piqua,  Ohio.  App.  filed  April 
24,    1907.      For   automatic    telephone    exchanges. 
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1.01'»..'1.1.  KI.Kt'TKoMACNKTIC  RDlK  Dkll.l.  AND  CIlll'lMNCi 
IIAMMKk:  C.  I'..  AduiiiN  l.cbuiluii,  Intl.  App.  lilcU  May  14  l'J06. 
Solfiiuul'U|)cratc>l. 

1.019,236.  SUINAI.ING;  R.  A.  I'esiicnilc-n,  \Va»liiiiKt<iii,  I).  C.  App. 
hied  Nov.  3,  1905.  For  cliiuinatintt  diiiturlmiH'cs  prudticitiK  clcclro- 
utatic   clTccis. 

1.019.J(,0.  COHKKKK:  t'.  1).  I.atiniiiK.  IfoMoii.  Masts.  App.  died  Dec. 
1,  l'>U2.  .\ii  iiiiprifcct  coiituct  cuinpriiiing  a  plurality  uf  loose  mag- 
tu'tic   |uirticlcs. 

l,01'),-'7O.  KLKCTRIC  FIRK  ALARM;  K.  II.  Moe,  Salt  lake  City. 
I'tali.      App.    lilcd  Jan.   4,    1911.      Thermostatic   device. 

1.019.288.  SANITARY  .MOUTIIPIECK;  W.  W.  WoodrufT.  Canton, 
Miss.  App.  tiled  July  8,  1911.  Antiseptic  material  in  a  telephone 
mouthpiei'c. 

1.019,292.  KLKfTRICARC  LAMP:  A.  E.  Angold,  Manchester.  Eng- 
land. App.  filed  .March  23,  1908.  Magazine  type  with  inclined  car- 
bons. 

1.01'),2'>9.     KLKCTRIC    WELHINC.    AITAR.XTUS;    A.    E.    nuchenhcrg. 

Toleilo.   Ohio.     App.    tiled   Oct.    6.    1910.     Tube   welding,   etc. 
1,019.307.     TRACK    CONSTRUCTION:    E.    F.     Pavis.    Corning,    N.    Y. 

App.    tiled    Dec.    7,    1909.     Third-rail   and   metal   tire  construction. 
1.019.340.     SIGNAL;    J.    C.    McGowan    and    R.    W.    Michlcr,    I'erris,    Cal. 

.\pp.    liliil    Oct.    30,    1909.      Electric    signal    to    indicate    deflation    of 

pneumatic    tire. 
1.01').362,     PROTECTIVE    KLKCTRIC   CUT-OUT;    S.    G.    Rhodes,    New 

York,    X.    Y.      App.    filed    Nov.    14,    1911.      For    a    three-wire    meter 

system. 

1.019.381.  ELECTRIC  RAILWAY;  N.  H.  Turner,  Vulcan,  Mich.  App. 
tiled   March   29,    1911.     Two  conductors  beside   the  track. 

1.018.390.  ELECTRICAL  RESISTANCE;  E.  Weintraub,  Lynn,  Mass. 
.\pp.    filed   Oct.    27,    1909.      Boron   and   carbon. 

1.011.391.  RORONIZED  CONDUCTOR  AND  METHOD  OF  MANU- 
KACri'RE;  E.  W.  Weintraub,  Lynn,  Mass.  App.  filed  Oct.  27, 
1''09.      Carbon    filnmeiU   is   subjected   to   the   action   of   boron. 


1.019,427. — Electric  Water  Heater. 

1.019.392.  ELECTRIC-FURNACE  METHOD  AND  APPARATUS;  E. 
Weintraub,  Lynn,  Mass.  App.  filed  Oct.  27,  1909.  For  making  boron 
in   hydrogen  atmosphere. 

1.019.393.  BORON-CARBON  ALLOY;  E.  Weintraub,  Lynn,  Mass. 
App.  filed  Oct.  27,  1909.  Boron  and  less  than  IS  per  cent  of  car- 
bon  chemically   combined. 

1.019.394.  REDUCTION  OF  CHEMICAL  COMPOUNDS;  E.  Wein- 
traub, Lynn,  Mass.  App.  filed  July  20,  1910.  A  dense  coating  is 
deposited  on  the   outer   wall   of  a   carbon  tube. 

1.019.402.  ALTERNATING-CURRENT  MOTOR;  E.  F.  W.  Alexander- 
son,  Schenectady,  N.  Y.  App.  filed  Oct.  19,  1911.  Has  a  quick- 
acting,    series-wound,    direct-current    exciter. 

1.019.403.  ILLUSTRATIVE  TELEGRAPHY;  N.  S.  Amstutz,  Cleve- 
land, Ohio.  App.  filed  Aug.  30,  1901.  Synchronizing  method.  (See 
Patent  No.    577,373.) 

1.019.404.  ILLUSTRATIVE  TELEGRAPHY;  N.  S.  Amstutz,  Cleve- 
land, Ohio.  App.  filed  Sept.  12,  1901.  For  relief,  or  with  a  seleni- 
vini-cell,   flat-surface  transmission. 

1,018,409.  SAFETY  STOP  FOR  GAS  CAPS;  P.  S.  Bailey,  Lynn,  Mass. 
App.  filed  July   23,   1909.     For  inclosed  arc  lamps. 

1,019,413.  ELECTRIC  STEAM-HEATING  SYSTEM;  A.  F.  Batchelder, 
Schenectady,  N.  Y.  App.  filed  Sept.  28,  1908.  Particularly  for 
railway   cars. 

1,019,419.  DEVICE  FOR  USE  IN  LAYING  CONDUCTORS;  I.  Bowdle, 
Pasadena,  Cal.  App.  filed  Jan.  21,  1911.  Two  reels  for  feeding 
flexible  tape. 

1.019.422.  CONTROLLING  DEVICE  FOR  LIGHTING  CIRCUITS; 
A.  E.  Button,  Schenectady,  N.  Y.  App.  filed  Dec.  19,  1907.  Single 
rheostat   for   a   number   of  branch  circuits. 

1.019.423.  TERMINAL  FOR  ELECTRIC  CONDUCTORS;  F.  E.  Case, 
Schenectady,  N.  Y.  .'\pp.  filed  March  7,  1906.  Formed  from  sheet- 
metal   strips. 

1,019,425.  TIME  AND  CURRENT  LIMIT  RELAYS  A.  S.  Cubitt,  Pitts- 
field,  Mass.  App.  filed  Oct.  5,  1909.  For  motor  control  by  successive 
switches. 


1. 01 9.426.  ELECTRIC  FLATIRON:  A.  S.  Cubitt,  Pittifield.  Mats.  App. 
Iilcd  Oct.   29,    1910.     Clamp  for  iiolding   the  parti  together. 

1.019  427.     ELECTRIC  WATER  HEATER;  A.  .S.  Cubitt.  PittHlield.  .\l.-.»i. 

App.   Iiird   Nov.    10,    1910.     Thermostatic  control  of   water   circulation. 
1.019  428.     MOTORCONTROI.  SY.STEM;  A.   S.  Cubitt,  Pitt.field.  Man. 

App.    I, led    .May.    Jo,    1910.      Impr..vcni<iil»   on   the    relay    for   a   syMciii 

sucli   as  that  covered   l.y   I'atcnt   No.   941,408. 

1.019  432.  OSCILLO(;RAIMI:  T.  T.  Dempster,  .Schenccta.ly.  N.  Y. 
App.    filed    April   4,    1910.      Electromagnctically    operated. 

1.019,43.';.  STARTING  DEVICE  FOR  SINGLE-PHASE  MOTORS 
(..  II.  DorKcIoh,  S'iuneilaiiy.  N.  Y.  App.  filed  Nov.  19,  1907.  Au- 
tomatically  operated   controller. 

1,019.436.  CONTROLLING  DEVICE  FOR  ELECTRIC  MOTORS;  G 
II.  Dorgeloh,  Scheiiecladv.  N.  Y.  App.  filed  Jan.  6.  1910.  Multi 
voltage   system. 

1.019.439.  MflTORCONTROLLING  DEVICE;  P.  Dunning.  Scluncc 
lady,  N.  Y.     App.  filed  Oct.  31,   1910.     Motor-starting  switch. 

1.019.44.3.  ELECTRODE;  C.  A.  Ernst,  Schenectady,  N.  Y.  App.  filed 
April  6,   1904.     Franklinite  tetanium  oxide  and  a  restraincr. 

1.019.4SI.  SECTIONAL  INSULATOR;  J.  C.  Gillette,  Baltimore,  Md. 
App.   filed  .Aug.   13,   1908.     (Jvcrhead  trolley  with  catenary  suspension. 

1.019.455.  CtJ.MniNED  SWITCH  AND  BRANCH  PLUG;  F.  Graf.  Paii- 
kow,   (Jcrmany.     App.  filed  July  29,   1909.     Interlocking  mechanism. 

1.019.456.  ELECTRIC  METER;  J.  I-:.  Graybill  and  P.  Mcjunkin,  York, 
Pa.  .\pp.  filed  June  9,  1904.  For  either  alternating-current  or  direct- 
current  systems. 

1.019.461.  MOTOR-CONTROL  SYSTEM;  M.  R.  Hanna,  Schenectady, 
N.  Y.     App.  filed  Sept.  18,  1911.     Multiple-unit  system. 

1.019.463.  CARBON  ELECTRODE;  C.  A.  Hansen,  Schenectady,  N.  Y. 
App.   filed  July   23,   1909.     lias  a  graphite  tip. 

1.019.464.  ARC-LIGHT  ELECTRODE;  J.  Harden,  Schenectady,  N.  Y. 
App.   filed   Dec.    10,    1903.     Tetanium   carbide,   ferromanganese  carbon. 

1,019,467.  CONTROLLER  FOR  ELECTRIC  CIRCUITS;  H.  C.  Has- 
tings and  W.  L.  Wise,  Rugby,  England.  App.  filed  March  15,  1909. 
Hand   controller   with   automatic    release. 

1.019.482.  CHARGING  STORAGE  BATTERIES;  P.  Kennedy,  Brook- 
lyn, N.  Y.  App.  filed  March  17,  1908.  Automatic  release.  Par- 
ticularly   for    train-lighting    systems    with    axle-driven    generator. 

1.019.483.  ELECTRIC-CURRENT-SUPPLY  SYSTEM;  P.  Kennedy, 
New    York,    N.    Y.      App.    filed    Oct.    26,    1908.      Storage-battery    and 

axle-driven    generator,    main-lighting   system. 

1.019.484.  ELECTRIC  SWITCH;  P.  Kennedy,  New  York,  N.  Y.  App. 
filed  Oct.   26,    1908.      Local-controlled  main   switch. 

1,019.491.  INDUCTION  MOTOR;  K.  Kuhlmann  and  H.  Miiller,  Ber- 
lin-Pankow,     Germany.       App.     filed    March    27,     1906.       Single-phase 

motor-starting    device. 

1,019,500.  GR.\B-BUCKET  HOIST;  S.  H.  Libby,  Bloomfield,  N.  J. 
App.  filed  Sept.  21,   1910.     Electric  control. 

1,019,509.  TROLLEY;  R.  McMillen,  Pittsburgh,  Pa.  App.  filed  July 
10,1911.     Harp  and  two  angularly  disposed  wheels. 

1,019,512.  HIGH-VOLTAGE  TRANSFORMER;  W.  S.  Moody,  Pitts- 
field,  Mass.  App.  filed  July  21,  1910.  A  metallic  plate  connected 
to    the    end    turn    for    protection    against    high    voltage. 

1,019,544.  FIELDLESS  MOTOR;  F.  L.  South,  Baldhill,  Pa.  App. 
filed  May  7,  1910.  The  earth's  magnetism  serves  as  a  field;  scientific 
toy. 

1,019,554.  MAILBOX;  F.  I\L  Taylor,  Canute,  Okla.  App.  filed  July.  6, 
1910.     Alarm   device  for   rural   free  delivery   boxes. 

1,019,557.  TIRE  ALARM;  E.  A.  Terpening,  Mokena,  111.  App.  filed 
March    19,    1909.      Electric   signal    for   deflated    pneumatic   tire. 

1.019.568.  METHOD  OF  MAKING  RESISTANCE  MATERIAL;  E. 
Weintraub,  Lynn,  Mass.  App.  filed  Oct.  27,  1909.  Impure  boron 
is  sintered  in  the  presence  of  carbon. 

1.019.569.  METHOD  OF  MAKING  BORON  AND  BORON  ALLOYS; 
E.  \\eintraub,  Lynn,  Mass.  App.  filed  Oct.  27,  1909.  Boron  haloid 
and  reducing  gas  are  brought  into  contact  with  a  heated  surface  to 
deposit    the    boron. 

1,019,588.  ELECTROLYTIC  ANODE;  H.  E.  Beach,  Birmingham,  Eng- 
land.    App.  filed  March   13,   1911.     Screw-socket  connection. 

1,019,608.  VIBRATING  RECTIFIER;  J.  T.  Dempster,  Schenectady, 
N.   Y.     App.   filed   Sept.    17,    1908.     Mechanical  converter. 

1,019,616.  RHEOSTAT;  L.  C.  Eilertsen,  Paris,  France.  App.  filed 
March  28,   1911.     Fluid  device. 

1,019,619.     TROLLEY    HARP;    P.    Fabrowicz,    Scranton,    Pa.      App.    filed 

Sept.   5,    1911.     Self-oiling. 
1,019,628.     RAILROAD    TELEPHONE;    W.    E.    Frost,    Lewiston,    Maine. 

App.   filed  April   10,   1911.     As  a  train  signal. 

1,019,641.  VOLTAGE  REDUCER;  W.  A.  Hesse  and  J.  T.  Slaven,  Oak- 
land, Cal.  App.  filed  July  11,  1911.  Resistance  principle,  particu- 
larly  for  incandescent-lamp  sockets. 

1.019.676.  MEANS  FOR  CONTROLLING  ELECTRICALLY  OPER- 
ATED DRIVING  SYSTEMS:  J.  C.  McFarlane,  H.  Burge  and  A. 
Williams,  London,  England.  App.  filed  Dec.  22,  1911.  Braking  and 
safety  system  for  hauling  or  winding. 

1.019.677.  MEANS  FOR  REGULATING  ELECTRICALLY  OPER- 
ATED DRIVING  SYSTEMS;  J.  C.  McFarlane,  H.  Burge  and  A. 
Williams,  London,  England.  App.  filed  Dec.  22,  1911.  Auxiliary 
field  winding. 

1,019,709.  ELECTRIC  MOTOR  AND  DYNAMO;  F.  J.  B.  Cordeiro, 
U.  S.  N.  App.  filed  March  6,  1911.  Alternating-current  or  direct-cur- 
rent type. 

1.019.730.  INTERIOR  ELECTRIC-LIGHTING  SYSTEM;  A.  Blondel, 
Paris,  France.  App.  filed  Sept.  9,  1904.  Removal  of  products  of 
combustion  of  flaming  arcs. 

1.019.731.  ELECTRIC-ARC  LAMP;  A.  Blondel  and  G.  Dobkevitch, 
Paris,  France.  -*Vpp.  filed  Feb.  1,  1905.  Current-conducting  rings 
arranged  along  and  around  the   carbons. 

1.019.744.  ELECTRIC-ARC  LAMP;  A.  Blondel  and  G.  Dobkevitch, 
Paris,   France.     App.   filed  Feb.    1,   1905.     Electrode-feeding  devices. 

1.019.745.  FOOT  PEDAL  SWITCH;  J.  Helstrom,  Morristown.  N.  J. 
App.    filed   Oct.   24,    1911.      For   electrically   actuated   automobile   horn. 
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THE  SUPREME  COURT  DECISION. 

I'.l>c\vlic-re  i>  given  an  aljslract  of  the  antagonistic  opin- 
ions lianded  down  last  week  from  the  United  States  Su- 
preme Court  in  a  case  which  easily  takes  first  rank  in  the 
annals  of  patent  litigation.  Briefly,  according  to  Chief 
Justice  White,  the  oi)ini(;n  written  by  Justice  Lurton  finally 
fixes  as  the  law  of  the  land  an  extension  of  the  patent 
monopoly  which  is  practically  without  bounds.  The  chaotic 
condition  of  patent  law  is  illustrated  by  the  facility  with 
which  the  prevailing  and  dissenting  opinions  of  the 
court  can  each  marshal  precedents  in  support  of  their 
arguments.  On  the  one  hand,  it  has  been  held  that  "with- 
in his  domain  the  patentee  is  czar.  The  people  must 
take  his  invention  on  the  terms  he  dictates  or  let  it 
alone  for  seventeen  years.  Cries  of  restraint  of  trade 
and  impairment  of  the  freedom  of  sales  are  unavailing 
because,  for  the  promotion  of  the  useful  arts,  the  consti- 
tution and  statutes  authorize  this  very  monopoly."  On  the 
other  hand,  the  late  Justice  Brewer  said  that  "there  is  no 
peculiar  sanctity  hovering  over  or  attached  to  the  owner- 
ship of  a  patent";  courts  have  ruled  that  the  patent  laws 
do  not  give  to  inventors  "the  right  to  disregard  laws 
enacted  to  promote  the  welfare  of  the  whole  people";  that 
"the  property  of  an  inventor  in  a  patented  machine,  like  all 
other  property,  remains  subject  to  the  paramount  claims 
of  society";  that  the  patent  laws  "do  not  authorize  the 
patentee  to  employ  his  invention  for  a  purpose  or  in  a 
manner  that  may  be  forbidden  to  all  other  persons  in  the 
use  of  their  unpatented  property  or  discoveries."  There 
have  thus  been  two  lines  of  judicial  opinion  on  the  nature 
of  the  patent  monopoly,  one  liberal  as  regards  the  public 
interest  and  the  other  exactly  the  reverse.  The  vital  effect 
of  the  recent  Supreme  Court  decision  is  to  suppress  legally 

the  former  and — what  is  perhaps  of  greater  importance 

to  command  that  all  future  opinions  of  lower  federal  courts 
shall  be  in  conformity  with  the  latter. 

One  naturally  is  curious  as  to  the  nature  of  the  con- 
stitutional and  statute  authority  which  could  lead  to  such 
a  remarkable  diversity  of  judicial  opinion.  This  authority 
will  be  found  extremely  brief,  consisting  of  a  short  clause 
in  the  con.stitution  and  a  single  statute  law.  The  former 
reads  as  follows:  "The  Congress  shall  have  power  to 
promote  the  progress  of  science  and  useful  arts  by  secur- 
ing for  limited  tenure  to  authors  and  inventors  the  exclu- 
sive rights  to  their  respective  rights  and  inventions."  The 
law  passed  by  Congress  to  execute  this  p-rovision  is  as  fol- 
lows, omitting  the  description  of  the  form  of  specification: 
"Every  patent  shall  contain  ...  a  grant  to  the  patentee, 
his  heirs  or  a.ssigns.  for  the  term  of  seventeen  years,  of 
the  exclusive  right  to  make,  use  and  vend  the  invention  or 
discovery  throughout  the  United  States."  Upon  these  two 
sentences  has  been  superpcsed  a  body  of  judge^made  law 
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iliat  tills  voliiiiiis  iiiul  wiiicli,  troiii  its  lunllictin);  n.iliirc,  is 
little  less  thnn  a  disfjracr  to  iuris|)ru(lcncc. 

If,  lu>\vcviT,  llio  lim-  of  decisions  to  wliicli  Jii<ly;c  Liirton 
lias  just  .idiird  tlir  linisliiii}'  touch  really  worked  in  the  in- 
terest of  the  bona  fule  inventor,  one  might  question  tiieir 
reasonableness  and  yet  acquiesce  in  their  application.  Hut 
in  fact  their  elTect  is  ininiicable  under  present  industrial 
otiiulitions  to  the  inventor  as  well  as  to  the  public.  Under 
the  law  as  now  fixed  by  the  Dick  Su[)rcme  Court  decision, 
It  is  possible  by  means  of  a  few  patents,  or  even  a  single 
patent,  for  an  entire  industry  to  become  concentrated  witli 
a  single  interest  or  with  a  close  combination  of  interests. 
Under  such  a  condition  the  independent  inventor,  for  whom 
the  judges  in  their  opinions  express  such  a  warm  solicitude, 
would  practically  have  no  market  for  the  product  of  hi.s 
creative  faculty.  With  the  smaller  manufacturer  either 
wiped  out  of  existence  or  so  curbed  as  to  cease  being  a  fac- 
tor in  the  development  of  an  art,  he  could  only  look  to  the 
masters  of  the  field.  To  these,  however,  the  original  in- 
\  entor  would  become  a  real  menace  through  threatening  the 
rigorous  standardization  that  would  inevitably  accompany 
the  concentration  of  control  of  an  industry.  Of  course,  the 
Patent  Office  would  still  turn  out  its  grist  of  patents,  but 
these  would  consist  of  little  more  than  "protective"  patents, 
or  patents  covering  improvements  suggested  by  manufac- 
turing or  operating  experience,  which  class  of  "inventions" 
requires  a  minimum  of  inventive  skill  and  merely  a  simple 
salaried  arrangement  with  those  vvho  turn  them  out.  The 
situation  the  decision  of  Judge  Lurton  creates  for  the  real 
inventor  is  thus  a  grave  one,  and  it  is  sincerely  to  be  hoped 
that  Congress  will  at  the  earliest  moment  take  some  action 
for  his  relief.  It  should,  however,  not  rest  upon  merely 
nullifying  the  Lurton  decision,  which  action  appears  prob- 
able, but  should  also  make  provision  for  a  thorough  inves- 
tigation of  the  existing  patent  system,  either  by  the  appoint- 
ment of  a  joint  congressional  committee,  as  recommended 
by  the  Inventors'  Guild  or,  better,  by  the  appointment  of  a 
commission  similar  to  that  which  recently  investigated  and 
reported  on  second-class  mail  rates. 


AGAIN  THE  WATER-FOWER  TRUST. 

The  recent  report  to  President  Taft  from  the  commis- 
sioner of  corporations,  abstracted  elsewhere,  again  conjures 
up  the  bogy  of  the  water-power  trust  forming,  about  to 
be  formed,  or  in  danger  of  being  projected.  We  have  al- 
ready put  ourselves  on  record  at  various  times  concerning 
the  quite  unnecessary  amount  of  alarm  produced  by  the 
tendency  of  hydroelectric  plants  in  contiguous  territory  to 
unite  forces  and  gain  the  advantages  of  physical  consolida- 
tion. The  commissioner  of  corporations,  however,  seems 
to  go  in  the  present  report  further  into  the  matter  than  usual 
and  is  apparently  greatly  disturbed  lest  the  available 
hydraulic  powers  should  be  concentrated  in  comparatively 
few  hands  and  so  made  the  subject  of  a  general  monopoly. 
The  commissioner  apparently  does  not  fully  grasp  the  idea 
that  enterprises  of  the  nature  of  central-station  distributions, 
whether  over  a  small  territory  or  a  large  one,  are  in  fact 
not  advantageous  subjects  for  an  attempted  maintenance  of 
competition.     Tt  is  very  doubtful  whether  any  communit\' 


has  j^.-iined  aiiythiiij;  by  being  served  by  two  or  three  electric 
lighting  and  power  companies  simultaneously.  Experience 
has  shown  that  one  organization  well  under  public  control 
does  better  than  half  a  dozen  fighting  among  themselves 
and  not  subject  to  efTective  public  regulation.  Any  evils 
that  might  spring  from  the  consolidation  which  the  com- 
missioner of  corporations  is  worrying  about  ran  best  be 
removed,  not  by  more  or  less  futile  efforts  at  public  owner- 
ship of  hydraulic  privileges,  but  by  well-directed  and  .syste- 
matic control  of  the  public-service  corporations  that  under- 
take to  utilize  these  privileges.  It  is  not  a  matter  of  great 
public  importance  whether,  as  the  commissioner  says,  60 
per  cent  of  the  developed  connnercial  water-power  in  the 
United  States  is  owned  by  ten  great  groups  of  interests  or 
by  a  hundred.  If  ten  groups  of  financiers  have  been  long- 
headed enough  to  see  the  advantages  of  water-powers  and  to 
develop  them  to  the  public  good,  it  is  certainly  no  subject 
for  general  alarm,  unless  there  is  so  inefficient  public  regu- 
lation of  such  electrical  supply  corporations  that  they  can- 
not be  suitably  kept  in  order.  What  this  country  needs  is 
not  legislation  to  prevent  the  development  of  its  resources, 
but  legislation  to  insure  development  in  such  a  way  as  shall 
be  a  public  benefit. 

Public-service  corporations  undertaking  work  which  is  in 
Its  natural  development  monopolistic,  as  a  well-ordered  sys- 
tem of  electrical  supply  over  a  large  territory  must  be,  are 
proper  subjects  for  close  governmental  control,  including  the 
regulation  of  prices,  so  as  to  assure  to  the  public  in  return 
for  the  virtual  monopoly  it  has  granted  and  the  rights  it  has 
given,  including  often  the  right  of  eminent  domain,  fair  and 
uniform  treatment  and  moderate  prices.  It  is  in  this  direc- 
tion that  government  regulation  can  work  most  effectively. 
It  is  all-important  that  the  hydraulic  privileges  of  the  coun- 
try be  utilized  promptly,  and  they  will  not  be  utilized 
promptly  if  a  lot  of  over-enthusiastic  alarmists  make  it 
increasingly  difficult  to  acquire  title  to  them.  It  is  far  more 
useful  to  the  public  to  encourage  their  utilization  at  the 
earliest  possible  moment,  but  to  see  to  it  that  no  corporation 
undertaking  the  work  is  burdened  with  fictitious  capital  or 
by  any  other  financial  device  enabled  to  wring  an  unfairly 
large  profit  out  of  the  public.  The  thing  to  be  feared  is 
not  the  common  ownership  of  many  hydroelectric  plants  but 
the  incidental  stock-watering  operations  which  may  attend 
the  consolidation  of  properties.  In  other  words,  nobody 
cares  whether  A.,  B.,  C.  &  Company  own  one  water-power 
or  forty,  but  it  is  of  vital  public  interest  that  A.,  B.,  C.  & 
Company  should  not  be  enabled  by  any  device,  however 
roundabout  or  ingenious,  to  consolidate  forty  water-powers 
at  a  fictitious  capitalization  which  will  enable  them  later  to 
demand  what  may  be  in  reality  very  much  exaggerated 
profits. 

It  is  not  the  physical  or  financial  consolidation  of  plants- 
that  is  to  be  feared  in  the  least,  but  only  the  utiliza- 
tion of  such  things,  like  other  valuable  properties,  for  the 
purpose  of  grinding  the  public  by  over-capitalization.  If 
the  law  cannot  now  reach  these  crooked  operations,  it  should 
be  so  amended  as  to  put  it  within  the  power  of  public-utility 
commissions  and  the  like  to  hold  down  securities  to  actual 
development  values  so  as  to  prevent  that  reckless  capitaliza- 
tion of  franchises  and  possible  future  earnings  which  has 
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been  so  dark  a  blot  on  American  financiering.  With 
hydraulic  developments  thus  under  public  control,  no  one 
need  worry  about  the  actual  ownership  of  any  particular 
enterprise  or  group  of  enterprises.  Let  those  who  believe 
in  water-powers  and  want  to  invest  in  them  buy  to  their 
hearts'  content,  only  with  the  distinct  understanding  that 
their  investments  arc  in  public  utilities  subject  to  rigorous 
supervision. 


THE  NEW  BOSTON  POWER  STATION. 

In  another  column  we  describe  at  some  little  length  the 
new  and  important  alternating-current  generating  station  of 
the  Boston  Elevated  Railway  Company.  This  company,  as 
our  readers  will  remember,  until  now  consistently  operated 
a  group  of  auxiliary  stations,  each  feeding  into  the  common 
network  at  the  ordinary  working  voltage  of  the  trolley 
wires.  This  system  of  auxiliary  stations  has  been  remark- 
ably well  planned  and  has  delivered  energy  to  the  working 
conductors  at  a  singularly  low  cost — as  low  a  cost  probably 
as  has  been  reached  by  most  of  the  large  alternating-current 
stations  with  their  losses  in  the  lines  and  in  the  synchronous 
converters.  The  time  finally  came,  however,  when  the 
growth  of  the  system  made  the  distances  to  be  covered  in- 
conveniently great,  and  it  would  have  been  necessary  to 
build  new  auxiliary  stations,  if  used,  in  locations  where 
power  generation  could  hardly  be  as  cheap  as  in  the  existing 
locations;  hence  the  great  new  station  just  built  in  South 
Boston,  which  is  not  intended  to  supersede  all  the  existing 
stations  by  any  means,  but  to  operate  with  them.  Opportu- 
nity, however,  has  been  taken  to  shut  down  all  of  the  smaller 
emergency  or  auxiliary  stations  which  had  grown  up  about 
the  system,  leaving  in  operation  the  more  important  and 
economical  of  the  direct-current  plants. 

The  new  plant  is  close  alongside  of  the  generating  station 
of  the  Boston  Edison  Company  in  South  Boston  and  has  an 
initial  equipment  rating  of  30,000  kw,  though  it  is  designed 
to  be  pushed  up  to  125,000  kw  if  necessary.  As  readers  of 
the  descriptive  article  on  another  page  will  see,  there  is 
nothing  at  all  sensational  about  the  plant.  It  is  simply  a 
thoroughly  well-designed  modern  equipment  laid  down  along 
the  lines  which  have  become  generally  familiar  in  steam- 
turbine  practice.  As  in  many  modern  plants  of  the  same 
general  sort,  the  coal-handling  equipment  and  the  boiler- 
room  are  the  most  striking  features,  so  to  speak,  of  the 
equipment.  The  coal-handling  devices  in  this  particular  in- 
stance are  well  worth  study,  as  they  are  exceptionally  elabo- 
rate and  complete,  and  the  same  thoroughness  of  detail  is 
carried  into  the  auxiliary  of  the  boiler-room,  which  is  in 
most  respects,  even  to  the  small  comparative  size  of  the 
boilers,  entirely  conventional.  The  switchboard  and  busbar 
departments,  as  is  now  common,  are  no  unimportant  portion 
of  the  power-house  structure.  Indeed,  the  modern  turbine 
stations  as  laid  out  on  the  conventional  plans  almost  involve 
a  puzzling  question  of  "Find  the  turbine,"  so  completely  are 
the  actual  generating  units  with  their  extraordinary  com- 
pactness dwarfed  by  the  enormous  mass  of  accessory  plant. 
That  this  should  be  so  is  a  curious  comment  on  the  bulk 
efficiency  of  the  turbine  when  one  considers  it  without  its 
auxiliaries.     The   effect   of   the   new   plant   on   the   energy 


.supplied  to  the  system  will  unquestionably  be  very  happy. 
There  are  six  substations  with  synchronous  converters 
placed  at  strategic  points  where  power  has  been  badl\ 
needed.  Through  these  the  South  Boston  plant  will  feed  tin 
outer  suburban  areas  of  the  system,  leaving  the  central  por- 
tion of  the  city  to  be  dealt  with  by  the  existing  direci- 
currcnt  plants.  This  arrangement  is  particularly  well 
adapted  to  take  care  of  that  wandering  of  the  load  which 
is  so  characteristic  a  feature  of  a  great  urban  distribution, 
and  it  should  now  be  possible,  even  more  than  ever  before, 
to  keep  the  auxiliary  plants  still  in  service  at  a  very  high 
load-factor. 


VARIATION  OF  ILLUMINATIONS  WITH  HEIGHT  OF  SUSPENSION. 

Of  the  fundamental  photometric  relations  perhaps  none 
is  better  known  than  the  one  connecting  the  illumination 
density  with  the  candle-power  of  the  source  and  the  distance 
from  the  source.  It  is  widely  appreciated  that  the  illumina- 
tion in  foot-candles  is  calculable  by  dividing  the  candle- 
power  by  the  square  of  the  distance  in  feet.  Strange  to  say, 
the  knowledge  of  this  relation  is  apt  to  lead  to  erroneous 
conclusions  when  applied  without  taking  other  facts  into 
consideration.  With  certain  forms  of  lighting  sources,  the 
term  "candle-power"  can  be  applied  only  when  so  modified 
by  explanation  of  the  distance  involved  that  it  ceases  to 
have  any  definite  significance.  Eor  example,  a  point  light 
source  equipped  with  a  parabolic  reflector  produces  an 
"apparent  candle-power"  which  varies  directly  with  the 
square  of  the  distance  from  the  source,  so  that  the  illumina- 
tion density  is  constant  for  all  distances.  It  will  be  appre- 
ciated, therefore,  that  the  so-called  "inverse-square  law' 
must  be  used  with  caution  when  calculating  the  density  of 
illumination  obtainable  from  lighting  units  equipped  with 
reflectors. 

In  the  present  issue  appears  an  article  by  Prof.  W  .  E. 
Barrows  in  which  it  is  shown  that  there  are  practical  con 
ditions  under  which  the  lighting  density  produced  upon  the 
floor  of  a  room  is  approximately  independent  of  the  height 
of  suspension  of  the  lamps.  This  fact  was  discussed  in 
detail  in  an  article  by  Mr.  A.  A.  Wohlauer  in  the  Electrical 
World  for  March  21,  1908.  The  relations  touched  upon  in 
these  two  articles  are  fundamental  in  that  when  reflection 
can  be  ignored  the  average  illuinination  on  a  floor  is  equal 
in  foot-candles  to  the  total  lumens  directed  toward  the  floor 
divided  by  the  area  of  the  floor  in  square  feet.  When  the 
reflectors  are  so  arranged  that  the  amount  of  light  directed 
toward  the  floor  is  not  varied  as  the  height  of  suspension 
is  changed,  then  the  average  floor  illumination  is  inde- 
pendent of  the  height  of  suspension.  However,  the  uni- 
formity in  distribution  of  the  light  flux  density  will  in  gen- 
eral depend  upon  the  height  of  suspension,  the  density  being 
markedly  non-uniform  when  the  lamps  are  placed  very  low. 
In  any  case,  the  most  convenient  method  known  for  deter- 
mining the  average  illumination  over  any  chosen  surface 
is  to  divide  the  total  number  of  lumens  directed  toward  the 
surface  by  the  area  of  the  surface  When  the  average  of 
the  calculations  made  by  other  methods  does  not  agree  with 
the  value  of  illumination  density  obtained  by  this  method 
the  calculations  are  known  at  once  to  be  in  error. 
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THE  SUPREME  COURT  PATENT  DECISION. 

At  riirtliii}^  tu  ;i  n-porl  lium  Washington,  the  llniisi'  imn- 
mitlif  (in  pati-nts  al  a  uu-ctinj;  on  l-ritlav  ol  ihis  ui-ck  was 
to  draw  np  a  hill  to  nicrt  tlic  patent  situation  i)ro(lncc'(l  liy 
hulgc  l.nrton's  Snprcinc  Court  decision  last  wrrk  in  \\)r 
nick  case.  Mcnilicrs  ot  the  connnittee  liave  slated  llial 
there  will  l)e  lejjisiatitn  at  this  session  and  th.it  it  will  he 
tliorouj^h.  I'or  some  vears  a  considerahle  nuniher  of  hills 
for  tlv^  reform  of  the  patent  system  have  heen  iiitrocluced 
at  each  session  of  roni^ress.  hut  none  has  received  any 
action.  lU-fore  ilu'  recent  Supreme  Court  decision  no  less 
than  seventeen  hills  had  heen  introduced  in  the  House. 
Commenting  on  this  situation,  the  New  York  Journal  of 
Commerce  says  that  at  hearings  of  such  hills  "Congressmen 
sat  and  coldly  listened  to  the  arguments  of  thosr  wlio  de- 
sired to  get  some  kind  of  remedy  for  a  had  situation,  hew 
persons  have  any  donht  as  to  why  no  progress  has  heen 
made  with  patent  legislation.  There  have  heen  many  earn- 
est patent  reformers  in  Congress  who  made  large  promises, 
hut  their  ardor  was  always  dampened  after  a  first  attempt 
at  legislation,  .\fter  a  little  while  they  invariahly  hegin 
to  say  that  the  suhject  is  very  large  and  technical,  and  that 
a  man  needs  years  to  study  it.  The  fact  is  that  whenever 
one  of  these  patent  bills  appears  to  get  within  gunshot 
range  of  enactment  a  powerful  and  active  lobby  is  sent  to 
Washington  to  see  what  can  be  done.  Every  influence  is 
brought  to  hear  to  get  the  bills  laid  aside,  and  such  efforts 
have  been  invariahly  successful.  This  is  the  general  prac- 
tice of  al!  patent-protected  interests  when  any  reform 
legislation  is  sought.  It  will  be  as  ditificult  as  the  revision 
of  the  tariff  to  get  any  satisfactorv  legislation  on  tlie  sub- 
ject adopted  by  Congress." 

Referring  also  to  the  Congressional  i)atent  situation,  the 
New  York  Evening  Post  says:  "Two  schools  are  likely  to 
develop  in  Congress  with  respect  to  patent  legislation,  (^ne 
will  be  represented,  roughly  speaking,  by  the  extreme  in- 
surgent group,  which  would  revoke  patents  or  impose 
heavy  penalties  for  any  monopolistic  use  of  a  patented 
article.  These  would  favor  legislation  directed  against  the 
"tying'  clauses.  The  other  school  would  be  representative 
of  the  'interests,'  who  oppose  any  radical  changes  in  the 
patent  laws  from  purely  selfish  motives,  and  it  would  in- 
clude a  good  many  men  having  no  selfish  interest  who 
sincerely  believe  that  a  patent  is  intended  to  create  a  mon- 
opoly for  at  least  seventeen  years,  and  who  do  not  think 
that  thousands  of  more  or  less  successful  inventions,  a 
monopoly  with  which  has  caused  no  appreciable  distress  or 
injustice,  should  be  endangered  because  the  patent  rights 
covering  a  few  highly  successful  devices  have  been  abused." 

Nothing  definite  has  been  decided  as  to  obtaining  a  re- 
hearing of  the  Dick  case.  The  attorney  for  the  defendant 
has  notified  Attorney  General  Wickersham  that  his  client 
will  be  glad  to  have  the  government  appear  by  interven- 
tion if  the  case  can  be  reopened.  It  is  stated,  however, 
that  the  rules  of  the  court  make  difficult  a  reopening  of  the 
case,  as  such  action  must  be  requested  by  one  of  the  judges 
who  concurred  in  an  opinion,  and  authorized  by  a  ma- 
jority of  the  court.  In  the  present  case  the  principle  estab- 
lished in  the  decision  was  previously  laid  down  by  Justice 
Lurton  in  the  button-fastener  case,  in  which  President  Taft, 
then  on  the  federal  bench,  concurred,  and  Justices  Van 
Devanter  and  Holmes  applied  that  principle  in  cases  they 
decided  when  judges  of  lower  federal  courts. 

The  decision  promises  to  give  rise  to  numerous  applica- 
tions for  reversal  of  decisions  in  patent  cases  where  the 
decision  did  not  conform  to  the  principle  established  by  the 
Supreme  Court  in  the  Dick  case.  Such  an  application  has 
already  been  filed  by  a  razor-making  company  which  had 
been  restrained  from  fixing  a  resale  price  for  its  patented 
razors. 

The  basis  of  the  Dick  suit  has  some  unusual  features. 
According  to  the  record  on  appeal,  "the  defendant,  Sidney 
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Henry,   sold   to    ,\liss   Sk(»n   a   can   of   ink   suitable    for   use 
upon    said    mimeograph    with    kiKJwIedge    of    said    license 
agreement  an<l  with  the  e.\|)eclation   that   it  should  he  used 
in    C(jimection    with    said    mimeograph."     It    ai)pears    that 
Henry  conducted  a  business,  with  his  wife  as  partner,   in 
ol'tiee  supplies  and  also  sold  a  manif(jlding  machine  called    . 
iii(    "linef)graph,"  which  to  some  extent  competed  with  the 
Milk    machine.      Henry    died    in    I''cbruary,    h>ii,    and    the 
liu^iness  (if  tin-  firm  is  now  being  conducted  by  the-  widow 
at    112    I'ulton   .Street,    New   York.      .Miss   Skou,  according 
to  a  newspa])cr  interview  with  the  attorney  of  Henry,  was  a 
detective  engaged  to  make  the   purchase  of  a  can  of  ink,    || 
which  ink  was  not  actually  uscfl  on  a  mimeograph,  and  yet    1 
remains  uno])ened.      .Moreover,  a  label  on  the  container  of    ' 
ink   sold  by    Henry,   which   is  u^ed   for  the   lineograph  and    1 
for  stenciling,  imposes  the  condition  that  the  ink  .shall  not    ' 
he    used    on    any    licensed    machine.      This    condition,    it    is 
staled,  a])|)ears  on  the  label  of  the  can  of  ink   sold   to   .Miss 
.Skou. 


OPINIONS  IN  THE  DICK  CASE. 


The  o])inions  handed  down  last  week  by  the  United 
.State  Supreme  Court  in  the  case  of  the  A.  B.  Dick  Com- 
pany are  of  unusual  length.  The  prevailing  opinion,  writ- 
ten by  Justice  Lurton  and  concurred  in  by  Justices  Kenna, 
Holmes  and  Van  Devanter,  would  occupy,  if  printed  in  full, 
about  ten  of  these  pages,  and  the  dissenting  opinion  of  Chief 
Justice  White,  which  was  concurred  in  by  Justices  Hughes 
and  Lamar,  w^ould  occupy  about  six  pages.  Much  stress 
is  laid  by  both  papers  on  the  opinion  in  the  so-called  but- 
ton-fastener case,  which  strongly  set  forth  the  unrestricted 
nature  of  the  patent  monoply.  The  opinion  in  that  case  was 
also  written  by  Justice  Lurton  when  he  was  on  the  bench 
of  a  lower  federal  court,  and  it  was  concurred  in  by  Presi- 
dent Taft,  then  a  federal  judge.  Justice  Lurton  quotes  in 
support  of  his  arguments  from  opinions  of  Justices  Van 
Devanter  and  Holmes  rendered  from  lower  federal  benches. 
The  case  came  before  the  court  on  a  certificate  from  the 
United  States  Circuit  Court  of  Appeals  for  the  Second  Dis- 
trict of  the  Second  Circuit.  The  opinion  in  favor  of  the 
Dick  Company  in  that  court  was  rendered  by  Justice  Ray. 

PREV.MLING  OPINION. 

In  opening  the  opinion  Justice  Lurton  states  that  the 
facts  and  questions  certified  in  the  Dick  case  to  the  Su- 
preme Court  were  as  follows: 

"This  action  was  brought  by  the  complainant,  an  Illinois 
corporation,  for  the  infringement  of  two  letters  patent 
owned  by  the  complainant,  covering  a  stencil-duplicating 
machine  known  as  the  'rotary  mimeograph."  The  defend- 
ants are  doing  business  as  co-partners  in  the  city  of  New 
York.  The  complainant  sold  to  one  Christina  B.  Skou,  of 
New  Y'ork,  a  rotary  mimeograph  embodying  the  invention 
described  and  claimed  in  said  patents  under  license  which 
was  attached  to  said  machine,  as  follows : 

"  'This  machine  is  sold  by  the  A.  B.  Dick  Company  with 
the  license  restriction  that  it  may  be  used  only  with  the 
stencil  paper,  ink  and  other  supplies  made  by  the  A.  B. 
Dick  Company,  Chicago,  U.  S.  A.' 

"The  defendant,  Sidney  Henry,  sold  to  Miss  Skou  a  can 
of  ink  suitable  for  use  upon  said  mimeograph  with  knowl- 
edge of  the  said  license  agreement,  and  with  the  expectation 
that  it  would  be  used  in  connection  with  said  mimeograph. 
The  ink  sold  to  Miss  Skou  was  not  covered  by  the  claims 
of  said  patent. 

"Upon  the  facts  above  set  forth  the  question  concerning 
which  this  court  desires  the  instructions  of  the  Supreme 
Court,  is,  'Did  the  acts  of  the  defendants  constitute  con- 
tributory infringement  of  the  complainant's  patents?'" 

The  opinion  states  that  the  counsel  for  Henry  fully  con- 
cedes that  a  patentee  may  effectually  restrict  the  time,  place 
or  manner  of  using  a  patented  machine,  and  that  a  pro- 
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liibited  use  would  constitute  an  infringement  of  the  patent. 
The  contention  is  not  that  a  patentee  may  not  permit  the 
use  of  a  patented  thing  with  such  qualifications  as  he  sees 
fit  to  impose,  and  that  a  prohibited  use  will  \k'  an  infringing 
one,  but  that  he  can  keep  the  article  within  the  control 
of  the  patent  only  by  retaining  the  title. 

"To  put  the  contention  in  another  form — it  is  that  any 
transfer  of  the  patentee's  property  right  in  a  patented  ma- 
chine carries  with  it  the  right  to  use  tlie  entire  invention  so 
long  as  the  identity  of  the  machine  is  preserved,  irrespective 
of  any  restrictions  placed  by  the  patentee  upon  the  use  of 
the  article  and  accepted  by  the  buyer.  It  is  said  that  by 
such  a  sale  the  patentee  'disposes  of  all  his  rights  under 
his  patent,  and  thereby  removes  the  article  from  the  op- 
eration of  the  patent  law."  If  he  attcm])ts  to  sell  a  machine 
for  specific  uses  only  and  ijfohihits  ail  ntluTs,  the  restric- 
tion is  disposed  of  as  constituting  a  collateral  agreement 
such  as  any  vender  of  personal  property  might  impose,  and 
enforceable,  if  valid  at  all,  only  as  a  collateral  contract." 

The  opinion  then  asked.  "But  is  it  true  that  where  a 
patentee  sells  his  patented  machine  for  specific  and  limited 
use  he  does  not  thereby  reserve  to  himself,  as  patentee,  the 
exclusive  right  of  all  unpermitted  uses  which  may  be  made 
of  his  invention  as  embodied  in  the  machine  sold?"  The  con- 
clusion is  that  this  is  a  question  arising  under  the  patent 
law.  and  not  one  of  collateral  contract  enforceable  by  the 
usual  processes  of  law. 

.After  quoting  a  number  of  cases,  the  opinion  states  that 
the  argument  for  the  defense  ignores  the  distinction  be- 
tween the  property  right  in  the  materials  composing  a 
patented  machine  and  the  right  to  use  for  the  purpose  and 
in  the  manner  pointed  out  by  the  patentee,  which  latter  may 
be  and  often  is  the  greater  element  of  value,  and  the  buyer 
may  desire  it  only  to  apply  to  some  or  all  of  the  uses  in- 
cluded in  the  invention. 

Judge  Ray,  who  decided  the  present  case  in  the  Circuit 
Court,  is  quoted  to  the  effect  "that  the  patentee  sold  his 
machines  at  cost  or  less,  and  depended  upon  the  profit  rea- 
lized from  the  sale  of  other  non-patented  articles  adapted 
to  be  used  with  the  machine."  Commenting  upon  this. 
Judge  Lurton  states  that  such  a  sale,  while  transferring  the 
property  right  in  the  machine,  carries  with  it  only  the  right 
to  use  it  for  practising  the  invention  according  to  the  terms 
of  the  license,  and  to  no  other  or  greater  extent  does  the 
patentee  consent  to  the  use  of  the  machine.  When  the 
])urchaser  is  sued  for  infringement  by  using  the  devices, 
he  may  defend  by  pleading,  not  the  general  and  unlimited 
license  which  is  carried  by  an  unconditional  sale,  but  the 
limited  license  indicated  by  the  metal  tablet  annexed  to 
the  machine.  If  the  use  is  not  one  permitted,  it  is  plainly 
an  infringing  use. 

Judge  Lurton  (juotes  from  his  opinion  in  the  button- 
fastener  case  to  the  effect  that  "a  patentee,  if  he  sees  fit, 
may  reserve  to  himself  the  exclusive  use  of  his  invention 
or  discovery.  If  he  will  neither  use  his  device  nor  permit 
others  to  use  it,  he  has  but  suppressed  his  own.  That  the 
grant  is  made  upon  the  reasonable  expectation  that  he  will 
either  put  his  invention  to  practical  use  or  permit  others  to 
avail  themselves  of  it  upon  reasonable  terms'  is  doubtless 
true.  *  *  *  \  suppression  cannot  endure  but  for  the 
life  of  a  patent,  and  the  disclosures  which  he  has  made 
will  enable  all  to  enjoy  the  fruit  of  his  genius.  His  title 
is  exclusive,  and  so  clearly  within  the  constitutional  pro- 
visions in  respect  to  private  property  that  he  is  neither 
bound  to  use  his  discovery  himself  nor  permit  others  to 
use  it." 

A  quotation  is  made  from  an  opinion  in  another  case,  to 
the  effect  that  the  very  object  of  patent  law  is  monopoly, 
and  the  rule  is,  with  few  exceptions,  that  any  conditions 
which  are  not  in  their  very  nature  illegal  with  regard  to 
this  kind  of  property,  imposed  by  the  patentee  and  agreed 
to  by  the  licensee  for  the  right  to  manufacture  or  use  or 
sell  the  article,  will  be  upheld  by  the  courts.     The  fact  that 


conditions  in  the  contracts  keep  up  the  monopoly  or  fix 
])rices  does  not  render  them  illegal,  l-'urther  on  the  opinion 
states  that  if  a  ])atentec  says,  "i  may  suppress  my  patent  if 
1  will ;  1  may  make  and  have  made  devices  under  my  patent, 
but  1  will  neither  sell  nor  permit  any  one  to  use  the  patented 
things,"  he  is  within  his  right,  and  none  can  complain.  Hut 
if  he  should  say  that  he  will  sell  only  upon  the  condition 
of  using  only  such  articles  as  are  made  by  him  in  connection 
with  the  invention,  "if  he  chooses  to  take  his  profit  in  this 
way  instead  of  taking  it  by  a  higher  price  for  the  machines, 
has  he  exceeded  his  exclusive  right  to  make,  sell  or  use  his 
])atented  machines?  The  market  for  the  sale  of  such  ar- 
ticles to  the  users  of  his  machines,  which  by  such  a  con- 
dition he  takes  to  himself,  was  a  market  which  he  alone 
created  by  the  making  and  selling  of  a  new  invention.  Had 
he  kept  his  invention  to  himself  no  sujjplies  could  have  been 
sold  bv  others  for  use  upon  machines  embodying  that  in- 
vention. By  selling  it  subject  to  the  restriction  he  took 
nothing  from  others  and  in  nowise  restricted  their  legiti- 
mate market."  Further  on  it  is  stated  that  the  public  by 
permitting  the  invention  to  go  unused  loses  nothing  which 
it  had  before,  and  when  the  patent  expires  will  be  free  to 
use  the  invention  without  com])ensation  or  restriction.  "We 
are  not  at  liberty  to  say  that  the  Constitution  has  unwisely 
provided  for  granting  a  monopolistic  right  to  inventors,  or 
that  Congress  has  unw^isely  failed  to  impose  limitations 
upon  the  inventor's  exclusive  right  of  use.  And  if  it  be 
that  the  ingenuity  of  patentees  in  devising  ways  in  which 
to  reap  the  benefit  of  their  discoveries  requires  to  be  re- 
strained. Congress  alone  has  the  power  to  determine  what 
restraints  shall  be  imposed.  As  the  law  now  stands  it  con- 
tains none,  and  the  duty  which  rests  upon  this  and  upon 
every  other  court  is  to  expound  the  law  as  it  is  written. 
Arguments  based  upon  suggestions  of  public  policy  not  rec- 
ognized in  the  patent  law  are  not  relevant.  The  field  to 
which  we  are  invited  by  such  arguments  is  legislative  and 
not  judicial." 

The  conclusion  of  the  court  is  that  there  is  no  difference 
in  principle  between  a  sale  subject  to  specific  restrictions 
as  to  time,  place  or  purpose  of  use  and  restrictions  requir- 
ing a  use  only  with  other  things  necessary  to  the  use  of  the 
patented  article  purchased  from  the  patentee.  "If  the  vio- 
lation of  the  one  kind  is  an  infringement,  the  other  is  also. 
That  a  violation  of  any  such  restriction  annexed  to  a  sale 
by  one  with  notice  constitutes  an  infringing  use  has  been 
decided  by  a  great  majority  of  the  circuit  courts  and  cir- 
cuit courts  of  appeal  and  has  come  to  be  a  well-recognized 
principle  in  the  patent  law,  in  accordance  with  which  vast 
transactions  in  respect  to  patented  articles  have  been  con- 
ducted, and  should  at  least  not  be  overruled  excc])t  upon  rea- 
sons so  clear  as  to  make  any  other  construction  of  the 
patent  law  inadmissible." 

.\  number  of  cases  are  then  quoted  in  sup])ort  of  the 
position  that  the  trend  of  judicial  ojjinion  is  that  license 
restrictions  annexed  to  patented  articles,  when  sold,  con- 
stitute licenses  under  the  patent,  and  that  their  violation  by 
persons  having  notice  constitutes  an  infringement  of  the 
patent  acts.  An  opinion  of  Judge  \'an  Devanter  is  quoted 
in  which  it  is  stated  that  the  patent  monopoly  "is  a  final 
property  right  conferred  by  law  as  an  inducement  or  stim- 
ulus to  useful  invention  or  discovery,  and  that  it  rests  with 
the  owner  to  say  what  part  of  the  property  he  will  reserve 
to  himself  and  what  part  he  will  transfer  to  others  and  upon 
what  terms  he  will  make  the  transfer."  The  opinion  of 
Justice  Holmes  is' quoted  to  sustain  the  argument  that  there 
is  no  collision  between  the  rule  against  restrictions  upon 
the  alienation  or  use  of  chattels  not  made  under  the  pro- 
tection of  a  patent  and  the  right  of  the  patentee  through  his 
control  over  his  invention.  A  number  of  English  patent 
cases  are  also  quoted  in  support  of  the  argument  that  a 
patentee  can  impose  restrictions  to  the  use  of  his  invention, 
provided  that  such  conditions  are  clearly  brought  home  to 
the  purchaser  at  the  time  of  sale. 
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A  decision  is  cotisitlfrod  al  some  length  in  regard  to  re- 
strictions imposed  as  to  tlie  resale  price  of  books.  Certain 
|)iil)lislKTs  liad  attempted  to  fix  the  price  at  winch  a  copy- 
nglited  hook  might  he  sold  by  retailers  by  printing  in  the 
l)ook  a  notice  that  it  conkl  not  I)e  sold  for  less  than  a  pre- 
scribed price.  Some  department  stores  refnscd  to  accept 
this  restriction  and  the  Snpremc  Court  upheld  them,  justice 
l.urton  did  not  consider,  however,  that  there  is  any  analogy 
between  the  right  of  one  under  the  copyright  statute  to  fix 
the  price  at  which  a  copyrighted  book  might  be  sold  by 
retailers  by  a  mere  notice  accompanying  the  book,  and  the 
right  of  one  selling  a  patented  article  subject  to  a  condition 
that  it  should  not  be  sold  at  less  than  the  prescribed  mini- 
mum price.  Judge  Lurton  quoted  from  his  opinion  in  the 
i)uttoii- fastener  case  as  follows:  "There  is  a  wide  differ- 
ence between  the  right  of  multiplying  and  vending  copies 
of  a  production  protected  by  the  copyright  statute  and  the 
rights  secured  to  an  inventor  under  the  patent  statutes." 
The  opinion  states  that  Congress  provides  that  an  author 
should  have  the  sole  liberty  of  "printing,  reprinting,  pub- 
lishing, completing,  copying,  executing,  finishing  and  vend- 
ing" his  articles.  On  the  other  hand,  to  the  inventor  is 
granted  "the  exclusive  right  to  make,  use  and  vend  the  in- 
vention or  discovery."  This  latter  grant  is  stated  to  "consist 
altogether  in  the  right  to  exclude  every  one  from  making, 
using  or  vending  the  thing  patented.  *  *  *  The  ques- 
tions of  property  rights  sought  to  be  guaranteed  and  the 
terms  of  the  two  statutes  are,  the  opinion  states,  so  different 
that  very  different  constructions  have  been  placed  upon 
them.  There  is  no  collision  whatever  between  the  decisions 
in  the  copyright  case  and  the  present  opinion." 

The  conclusion  of  the  opinion  is  that  the  acts  of  the 
defendants  constitute  contributory  infringement  of  the  com- 
plainant's patent.  "Undoubtedly  a  bare  supposition  that 
by  a  sale  of  an  article  which  though  adapted  to  an  infringing 
use  is  also  adapted  to  other  and  lawful  uses,  is  not  enough 
to  make  the  seller  a  contributory  infringer.  Such  a  rule 
would  block  the  wheels  of  commerce.  There  must  be  an 
intent  and  purpose  that  the  article  sold  will  be  so  used." 
It  is  added  that  in  this  case  it  is  not  open  to  the  defense  to 
say  that  the  ink  sold  might  be  used  in  a  non-infringing 
way,  for  the  certified  fact  is  that  they  made  the  sale  "with 
the  expectation  that  it  would  be  used  in  connection  with 
said  mimeograph." 

DISSENTING  OPINION. 

The  opinion  of  Chief  Justice  White  opens  as  follows: 
"My  reluctance  to  dissent  is  overcome  in  this  case:  First, 
because  the  ruling  now  made  has  a  much  wider  scope  than 
the  mere  interest  of  the  parties  to  this  record,  since,  in  my 
opinion,  the  effect  of  that  ruling  is  to  destroy,  in  a  very 
large  measure,  the  judicial  authority  of  the  states  by  un- 
warrantedly  extending  the  federal  judicial  power.  Second, 
because  the  result  just  stated,  by  the  inevitable  development 
of  the  principle  announced,  may  not  be  confined  to  sporadic 
or  isolated  cases,  but  will  be  as  broad  as  society  itself,  affect- 
ing a  multitude  of  people  and  capable  of  operation  upon 
every  conceivable  subject  of  human  contract,  interest  or 
activity,  however  intensely  local  and  exclusively  within 
state  authority  they  otherwise  might  be.  Third,  because  the 
gravity  of  the  consequences  which  would  ordinarily  arise 
from  such  a  result  is  greatly  aggravated  by  the  ruling  now 
made,  since  that  ruling  not  only  vastly  extends  the  federal 
judicial  power,  as  above  stated,  but  as  to  all  the  innumerable 
subjects  to  which  the  ruling  may  be  made  to  apply,  makes  it 
the  duty  of  the  courts  of  the  United  States  to  test  the  rights 
and  obligations  of  the  parties,  not  by  the  general  law  of 
the  land,  in  accord  with  the  conformity  act,  but  by  the  pro- 
visions of  the  patent  law,  even  although  the  subjects  con- 
sidered may  not  be  within  the  embrace  of  that  law,  thus 
disregarding  the  state  law,  overthrowing,  it  may  be,  the 
settled  public  policy  of  the  state,  and  injuriously  affecting 
a  multitude  of  persons.  Lastly,  I  am  led  to  express  the  rea- 
sons which  constrain  me  to  dissent  because  of  the  hope  that 


if  my  forebodings  as  to  the  evil  consri(iu  iiccs  lo  result  from 
the  application  of  the  construction  now  given  to  the  patent 
statiMe  be  well  founded,  the  statement  oi  my  reasons  may 
serve  a  twofold  i)ur|)ose:  i'irst,  to  suggest  that  the  applica- 
tion in  future  cases  of  the  construction  now  given  be  con- 
fined within  the  narrowest  limits,  and,  second,  to  serve  to 
make  it  clear  that  if  evils  arise  their  continuance  will  not 
i)e  caused  by  the  interpretation  now  given  to  the  statute, 
but  will  result  from  the  inaction  of  the  legislative  depart- 
ment in  failing  to  amend  the  statute  «.o  as  to  avoid  such 
evils. 

"i-et  me  briefly  recapitulate  the  facts  and  the  rulings 
based  thereon.  A  machine  styled  a  rotary  mimeograph  was 
covered  by  a  patent.  The  claims  of  the  patent,  however, 
did  not  embrace  the  ink  or  other  materials  used  in  working 
the  machine,  nor  were  they  covered  by  independent  patents 
The  Dick  Company,  owner  of  the  patent,  sold  one  of  the 
machines  to  a  Miss  Skou.  The  entire  title  was  parted  with ; 
in  other  words,  there  was  no  condition  imposed  affecting 
the  title  or  the  uses  to  which  the  machine  inight  be  applied 
or  the  duration  of  the  use.  Upon  the  machine,  however, 
was  inscribed  a  notice,  styled  a  license  restriction,  reciting 
that  the  machine  'may  be  used  only  with  the  stencil  paper, 
ink  and  other  supplies  made  by  the  A.  B.  Dick  Company, 
Chicago,  U.  S.  A.'  The  Henry  Company,  dealers  in  ink. 
sold  to  Miss  Skou,  for  use  in  working  her  machine,  ink 
not  made  by  the  Dick  Company.  The  court  now  decides 
that  a  use  of  such  ink  by  Miss  Skou  would  have  been  'a 
use  of  the  machine  in  a  prohibitive  way,'  and  would  have 
rendered  her  'liable  to  an  action  under  the  patent  law  for 
infringement,'  and  that  the  seller  of  the  ink  was  liable  as 
an  infringer  of  the  patent  on  the  machine  because  of  the 
aiding  and  abetting  a  proposed  infringing  use. 

"I  cannot  bring  my  mind  to  assent  to  the  conclusion  re- 
ferred to,  and  shall  state  in  the  light  of  reason  and  author- 
ity why  I  cannot  do  so.  As  I  have  said,  the  ink  was  not 
covered  by  the  patent;  indeed,  it  is  stated  in  argument  and 
not  denied  that  a  prior  patent  which  covered  the  ink  had 
expired  before  the  sale  in  question.  It,  therefore,  results 
that  a  claim  for  the  ink  could  not  have  been  lawfully  em- 
braced in  the  patent,  and  if  it  had  been  by  inadvertence 
allowed  such  claim  would  not  have  been  enforceable.  This 
curious  anomaly  then  results  that  that  which  was  not  em- 
braced by  the  patent,  which  could  not  have  been  embraced 
therein,  and  which  if  mistakenly  allowed  and  included  in 
an  express  claim  would  have  been  inefficacious,  is  now  by 
the  effect  of  a  contract  held  to  be  embraced  by  the  patent 
and  covered  by  the  patent  law.  This  inevitably  causes  the 
contentions  now  upheld  to  come  to  this,  that  a  patentee  in 
selling  the  machine  covered  by  his  patent  has  power  by 
contract  to  extend  the  patent  so  as  to  cause  it  to  embrace 
things  which  it  does  not  include ;  in  other  words,'  to  exercise 
legislative  power  of  a  far-reaching  and  dangerous  char- 
acter. Looking  at  it  from  another  point  of  view  and  testing 
the  contention  by  a  consideration  of  the  rights  protected  by 
the  patent  law  and  the  rights  which  an  inventor  who  obtains 
a  patent  takes  under  that  law,  the  proposition  reduces  itself 
to  the  same  conclusion.  The  natural  right  of  anyone  to 
make,  vend  and  use  his  invention  which  but  for  the  patent 
law  might  be  invaded  by  others  is  by  that  law  made  ex- 
clusive, and  hence  the  power  is  conferred  to  exclude  others 
from  making,  using  or  vending  the  patented  invention." 

The  opinion  proceeds  to  say  that  the  patent  involved 
in  the  mimeograph  was  not  concerned  in  any  way  with  the 
materials  to  be  used  in  operating  the  machine,  and  certainly 
the  right  protected  by  the  patent  was  not  the  right  for  any 
particular  ink  or  other  operative  materials.  Every  use,  he 
said,  which  the  patent  protected  was  transferred  to  Miss 
Skou,  and  the  very  existence  of  the  particular  restriction 
under  consideration  presupposes  such  right  of  complete  en- 
joyment, and  because  of  this  postion  there  was  engrafted 
a  contract  restriction,  not  upon  the  use  of  the  machine, 
but  upon  the  materials.     By  the  act  of  selling  a  patented 
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n  achinc,  and  thus  disposing  of  all  of  the  uses  of  which  it  is 
capable,  a  patentee  is  endowed  with  the  power  to  amplify 
his  patent  by  causing  it  to  cover  in  the  future  things  which 
at  the  time  of  sale  it  did  not  embrace,  thus  virtually  legis- 
lating by  causing  the  patent  laws  to  cover  subjects  which, 
without  the  exercise  of  the  right  of  contract,  they  could 
not  reach.  The  result  of  this  is  not  only  to  multiply  mo- 
nopolies at  the  will  of  an  interested  party,  but  also  to  destroy 
the  jurisdiction  of  the  state  courts  over  subjects  which  from 
the  beginning  have  been  within  their  authority.  "The  rul- 
ing now  announced  endows  the  patentee  with  the  right  by 
contract  not  only  to  produce  a  fundamental  change  as  to 
the  jurisdiction  of  the  state  and  federal  courts,  but  also  to 
bring  about  the  overthrow  of  the  public  policy  both  of  the 
state  and  the  nation." 

The  opinion  gives  a  number  of  illustrations  as  to  the 
effect  of  the  decision.  Taking  the  case  of  a  patented  win- 
dow-frame, it  is  stated  that  "it  is  now  the  law  that  the  seller 
of  the  frame  may  stipulate  that  no  other  materials  shall  be 
used  in  the  house  in  which  the  window-frames  are  placed 
except  such  as  made  by  the  patentee  or  seller  of  the  frame." 
Referring  to  a  case  decided  some  years  ago  by  one  of  the 
circuit  courts  of  appeal  (reference  apparently  being  made 
to  the  decision  of  Judge  Lurton  in  the  button-fastener  case 
in  a  lower  court),  it  is  stated  that  what  previously  was 
designated  a  condition  of  sale,  governed  by  the  general 
principles  of  law,  has  come  in  practice  to  be  denominated 
a  license  restriction,  thus,  by  the  change  of  form  in  the 
doctrine  referred  to,  bringing  the  matters  covered  by  the 
restriction  within  the  exclusive  sway  of  the  patent  law. 
ft  is,  the  opinion  states,  a  matter  of  common  knowledge 
that  the  change  has  been  frequently  resorted  to  for  the 
purpose  of  bringing  numerous  articles  of  common  use 
within  the  monopoly  of  a  patent  when  otherwise  they 
would  not  have  been  embraced  therein,  thereby  tending  to 
subject  the  whole  of  society  to  a  widespread  and  irksome 
monopolistic  control.  A  number  of  court  opinions  are  ad- 
duced to  refute  the  existence  of  a  supposed  right  of  exten- 
sion by  contract  of  the  patent  laws.  One  of  these  opin- 
ions, which  is  said  to  touch  upon  the  precise  question  before 
the  court,  is  as  follows:  "One  who  buys  patented  articles 
of  manufacture  from  one  authorized  to  sell  them  becomes 
possessed  of  an  absolute  property  in  such  article,  unre- 
stricted in  time  or  place.  Whether  the  patentee  may  pro- 
tect himself  and  his  assigns  by  special  contracts  brought 
home  to  the  purchaser  is  not  a  question  before  us,  and  upon 
this  we  express  no  opinion.  //  is,  however,  obvious  that 
such  a  question  would  arise  as  a  question  of  contract,  and 
not  as  one  under  the  inherent  meaning  and  effect  of  the 
patent  laws." 

Another  opinion  is  quoted  as  follows :  "The  first  defense 
rests  on  the  question  whether  when  a  machine  is  designed 
to  manufacture,  distribute  or  serve  out  to  users  a  certain 
article,  the  article  so  dealt  with  can  be  said  to  be  a  part  of 
the  combination  of  which  the  machine  itself  is  another 
part.  If  this  be  so,  then  it  would  seem  to  follow  that  the 
log  which  is  sawn  in  the  mill,  the  wheat  which  is  ground 
by  the  rollers,  the  pin  which  is  produced  by  the  patented 
machine  and  the  paper  which  is  folded  and  delivered  by  the 
printing  press  may  be  claimed  to  be  an  element  of  the 
combination  of  which  the  mechanism  doing  the  work  is 
another  element.  The  motion  of  the  hand  necessary  to  turn 
the  roll  and  withdraw  the  paper  is  analogous  to  the  motive 
power  which  operates  the  machine  in  the  other  instances." 

Justice  White  says  that  within  the  limits  of  his  powers 
of  understanding,  looking  at  the  so-called  license  restric- 
tion again  with  the  purpose,  if  possible,  to  bring  his  mind 
to  assent  to  the  view  which  the  court  takes  of  it,  he  finds  it 
impossible  to  do  so,  adding  that  in  this  connection  the  real 
nature  of  the  transaction  is,  in  the  argument  of  counsel 
for  the  Dick  company,  stated  to  be  directly  the  opposite  of 
that  which  the  court  now  holds  it  to  be. 

Referring  to  an  English  decision  quoted  in  the  prevailing 


opinion,  Justice  White  says  that  he  passes  by  these  de- 
cisions with  the  remark  that  it  is  not  perceived  how  they 
can  have  any  persuasive  effect  on  the  suit  in  hand,  in  view 
of  the  distinction  between  state  and  national  power  which 
here  prevails,  and  the  consequent  necessity,  if  our  institu- 
tions are  to  be  preserved,  of  forbidding  a  use  of  the  patent 
laws  which  serves  to  destroy  the  lawful  authority  of  the 
states  and  their  public  policy.  He  also  fails  to  see  the  ap- 
plication of  the  English  cases  in  view  of  the  possible  differ- 
ence between  the  public  policy  of  Great  Britain,  irrespective 
of  the  patent  law,  to  make  contracts  with  the  monopolistic 
restriction  which  the  one  here  recognized  embodies,  and  the 
public  policy  of  the  United  States  on  this  subject  as  estab- 
lished, after  great  consideration,  by  the  Supreme  Court  in 
a  leading  case.  Taking  up  the  various  decisions  of  the 
circuit  courts  of  appeal  to  which  the  prevailing  opinion 
refers.  Justice  White  says  that,  as  they  conflict  with  the 
many  adjudications  of  the  Supreme  Court,  it  seems  to  him 
that  they  ought  not  to  be  followed,  but  should  be  over- 
ruled. It  is  undoubted,  he  says,  that  the  leading  one  of 
the  cases  which  all  of  the  others  but  follow  and  reiterate 
is  the  button-fastener  case,  the  theory  of  which,  he  adds,  is 
in  absolute  conflict  with  many  adjudications  of  the  Su- 
preme Court.  "The  button-fastener  case  and  the  confusion 
which  has  followed  the  application  of  the  ruling  made  in 
that  case  were  but  the  consequence  of  failing  to  observe 
the  difference  between  the  rights  of  a  patentee  which  were 
protected  by  the  patent,  and  those  which  arose  from  con- 
tract, and  therefore  were  subject  alone  to  the  general  law 
In  addition,  it  may  be  well  to  observe  that  the  very  ground- 
work upon  which  the  case  proceeded  has  been  since  au- 
thoritatively declared  by  this  court  to  be  without  founda- 
tion. For  instance,  it  will  become  apparent  from  an  analy- 
sis of  the  opinion  in  the  case  that  it  proceeded  upon  the 
theory  that  the  doctrine  upheld  had  been  virtually  sanc- 
tioned in  previous  adjudications  of  this  court."  It  is  added, 
however,  that  the  decision  of  the  court  in  the  copyright  case 
above  referred  to  has  expressly  declared  that  the  doctrine 
had  never  been  upheld  by  the  Supreme  Court.  Moreover, 
in  the  copyright  case,  the  Supreme  Court  expressly  pointed 
out  that  the  case  had  been  misconceived  in  the  opinion  in 
the  button-fastener  case  and  did  not  have  the  significance 
which  had  there  been  attributed  to  it. 

Justice  White  said  that  since  the  decision  in  the  button- 
fastener  case  the  attempt  to  increase  the  scope  of  the 
monopoly  granted  by  a  patent  has  become  common  by  re- 
sorting to  the  device  of  license  restrictions  manifested  in 
various  forms,  all  of  which  tend  to  increase  monopoly  and 
to  burden  the  public  in  the  exercise  of  their  common  rights. 
"My  mind  cannot  shake  off  the  dread  of  the  vast  extension 
of  such  practices  which  must  come  from  the  decision  of 
the  court  now  rendered.  Who,  I  submit,  can  put  a  limit 
upon  the  extent  of  monopoly  and  wrongful  restriction 
which  will  arise,  especially  if  by  such  a  power  a  contract 
which  otherwise  would  be  void  as  against  public  policy  mav 
be  successfully  maintained? 

"What  could  more  cogently  serve  to  point  to  the  reality 
and  conclusiveness  of  these  suggestions  than  do  the  facts  of 
this  case?  It  is  admitted  that  the  use  of  the  ink  to  work 
the  patented  machine  was  not  embraced  in  the  patent,  and 
yet  it  is  now  held  that  by  contract  the  use  of  materials  not 
acquired  from  a  designated  source  has  become  an  infringe- 
ment of  the  patent,  and  exactly  the  same  law  is  applied  as 
though  the  patent  in  express  terms  covered  the  use  of  ink 
and  other  operative  materials.  It  is  not,  as  I  understand  it. 
denied,  and  if  it  were,  in  the  face  of  the  decision  in  the 
Miles  Medical  Company  case,'  in  reason  it  cannot  be  denied 
that  the  particular  contract  which  operates  this  result  if 
tested  by  the  general  law  would  be  void  as  against  public 
policy.  The  contract,  therefore,  can  only  be  maintained 
upon  the  assumption  that  the  patent  law  and  the  issue  of  a 
patent  is  the  generating  source  of  an  authority  to  contract 
to  procure  rights  under  the  patent  law  not  otherwise  within 
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lliai  law.  and  wliuli  cuiilil  nut  he  ciijoyi'il  umler  llic  f>«.MUTal 
law  of  the  laiul.  Miit  lu-re.  a^  upon  the  main  features  of 
the  case,  it  seems  to  me  this  court  has  spoken  so  authorita- 
tively as  to  leave  no  room  for  such  a  view.  In  I'ope  Mauu- 
facturinjj^  (."ompauy  v.  GornuiUy.  144  U.  S.  224,  the  valiilily 
of  certain  stipulations  containejl  in  a  license  to  use  patented 
inventions  came  umler  consideration.  It  was  decided  that 
contracts  of  that  character,  like  all  others,  were  to  he  meas- 
ured hy  the  law  of  the  land  ami  were  non-enforcealilr  if 
ihey  were  contrary  to  j^eueral  rides  of  puhlic  policy.  .\nd 
It  was  further  held  that  even  if  contracts  of  that  character 
were  not  void  as  against  general  princijiles  of  puhlic  policy, 
the  aid  of  a  court  of  equity  would  not  he  given  to  their  en- 
forcement if  the  stipulations  were  unconscionahle  and  oj)- 
pressive,  as  are.  in  my  judgment,  aside  from  the  rule-  of 
puhlic  policy,  the  stipulations  of  the  contract  here  involved. 

"Indeed,  when  the  decree  rendered  hy  the  lower  court 
which  is  now  atVirmed  is  considered,  it  seems  to  me  the  con- 
clusion camiot  be  escaped  that,  although  in  the  mental 
process  hy  which  it  was  held  that  relief  under  the  patent 
law  could  be  afforded  the  contract  was  treated  as  a  restric- 
tion upon  the  use  of  the  machine  covered  by  the  patent,  so 
inexorable  was  the  contrary  result  of  the  contract  that  in 
framing  the  decree  it  became  necessary  to  give  relief  upon 
the  theory  that  the  gravamen  of  the  suit  was  the  violation 
of  a  contract  stipulation  in  regard  to  unpatented  materials." 


HISTORY  OF  MIMEOGRAPH  PATENTS. 


The  decision  of  the  United  States  Supreme  Court  in  the 
case  of  the  A.  B.  Dick  Company  directs  attention  to  the 
manner  in  which,  under  the  present  patent  system,  a  patent 
monopoly  may  be  continued  almost  indefinitely.  The 
original  mimeograph  patent  was  granted  to  Thomas  A. 
Edison  in  1876,  and  thus  expired  in  1893.  In  1880  a  patent 
was  granted  to  Mr.  Edison  for  making  a  special  kind  of 
stencil  sheet  for  the  mimeograph,  the  term  of  which  ended 
in  1897.  I'l  ^888  Broderick  obtained  a  patent,  assigned  to 
the  Dick  Company,  on  another  kind  of  stencil  paper,  which 
patent  expired  in  1905.  In  1890  the  Dick  Company  secured 
a  patent  on  an  ink  for  use  with  the  mimeograph,  which 
expired  in  1907.  In  1903  and  1904  patents  were  obtained  on 
a  movable  stop  for  fixing  the  position  of  the  mimeograph 
paper,  on  the  strength  of  which  the  suit  just  ended  was 
instituted. 

Referring  to  the  latter  patents,  the  brief  of  the  defendants 
in  the  Supreme  Court  suit  says:  "They  both  refer  to  a  mere 
detail  of  a  movable  stop  for  fixing  the  position  of  the 
paper.  ***  and  it  is  because  the  complainant  owns  these 
patents  on  these  small  details,  built  upon  a  monopoly  previ- 
ously enjoyed  by  it  under  the  Edison,  the  Broderick,  the 
Fuerth  and  other  patents  for  machinery,  stencil  paper  and 
ink,  that  it  makes  bold  to  assume  that  it  still  has  the  right 
to  claim  that  the  sale  of  ink  on  the  part  of  any  person  who 
expects  that  ink  to  be  used  on  a  machine  having  such  a 
stop  pin  for  defining  the  position  or  location  of  the  sheet  of 
paper  constitutes  an  infringement  of  these  latest  patents." 


WATER-POWER  DEVELOPMENT  IN  THE  UNITED 
STATES. 


Under  date  of  March  14  Mr.  Herbert  Knox  Smith,  com- 
missioner of  corporations,  transmitted  to  President  Taft 
his  report  on  "Water-Power  Development  in  the  United 
States,"  which  covers  a  very  exhaustive  investigation  into 
the  whole  water-power  situation.  In  his  letter  of  submittal 
Commissioner  Smith  points  out  that  water-power  in  general, 
once  of  purely  local  value  and  application,  has  now,  through 


electrical  trausunssion,  been  brought  \(>  a  market  of  great 
area  and  thus  falls  within  the  sweep  of  large  economic 
forces.  The  results  brought  out  by  the  investigation  :ire 
stated  as  follows : 

(  I  )  An  increasing  concentration  of  the  niniiMl  of  w.iter- 
powers  by  certain  large  interests. 

{2)  i'.xtensivc  relationship  between  water-jiower  mter- 
ests.  public-service  comjjanies  (street-railway,  lighting  and 
power  concerns)   and  banks. 

(3)  I  he  need  of  developing  our  water-jjowers  as  prtjmpt- 
ly  and  completely  as  practicable.  Use  of  water-jjower 
means  conservation  of  fuel. 

(4)  The  need  for  a  definite  jjulilic  policy  with  respect  to 
water-powers.  The  effective  means  of  a])plying  such  policy 
is  through  the  control  of  the  power  site.  It  cannot  be 
applied  thr(jugh  fixing  the  i)ricc  of  water-power  inde- 
pendently of  fuel  power. 

The  total  stationary  power  development  in  the  United 
States  from  steam,  water  and  gas  sources  is  estimated  as 
probably  over  30,000,000  hp,  which  includes  about  6,000,- 
000  hp  from  water-power.  Developments  less  than  1000  hp 
were  not  considered,  and  the  total  amount  of  those  exceed- 
ing this  figure  is  about  4,000,000  hp,  of  which  three-fourths 
is  produced  for  sale.  Our  water-power  now  economically 
capable  of  development,  the  report  states,  ])robably  does  not 
exceed  25,000,000  hp,  including  that  already  developed.  The 
total  developed  and  undeveloped  is  mainly  in  the  far  West- 
ern states,  the  lake  states  and  certain  Atlantic  seaboard 
states.  Water-power  now  in  use,  it  is  estimated,  saxes  at 
least  33,000,000  tons  of  coal  annually. 


TRANSFORMER  PATENT  LITIGATION. 


Two  interesting  opinions  in  cases  involving  transformer 
patents  have  recently  been  rendered  in  Pennsylvania  federal 
courts.  One  involves  a  detail  improvement  to  the  trans- 
former, and  the  other  relates  to  the  Stanley  patent,  which 
has  figured  so  largely  in  patent  suits.  In  each  case  the 
decision  was  adverse  to  the  owners  of  the  patents. 

One  case  related  to  a  patent  granted  Aug.  26,  1906,  to 
Walter  A.  Hall  and  assigned  to  the  General  Electric  Com- 
pany, on  an  application  filed  May  12,  1904,  which  claimed 
a  means  for  transformer  ventilation,  the  coils  being  made 
in  separable  shells  or  layers  eccentric  to  each  other  when 
placed  on  the  cores.  The  lower  court  decided  against  the 
patentability  of  this  construction,  and  on  appeal  Judge 
Buffington  at  Philadelphia  upheld  this  decision,  declaring 
that  only  an  engineering  improvement  is  described  and 
claimed,  there  being  an  absence  of  any  and  all  of  those 
features  which  ordinarily  betoken  invention.  A  study  of 
the  testimony,  he  said,  shows  that  Hall's  device  was  simply 
the  thoughtful  work  of  a  trained  electrical  engineer,  who, 
when  directed  by  his  superior  officer  "to  investigate  to  see 
what  economies  might  be  introduced  as  a  result  of  modify- 
ing our  practice  so  as  to  use  internal  ducts  in  transformers 
of  sizes  of,  say,  25  kw  to  30  kw,"  did  so;  or,  to  quote  the 
words  of  that  officer:  "One  of  my  assistants,  W.  A.  Hall, 
by  name,  was  given  the  problem  to  investigate.  After  con- 
siderable study  he  submitted  designs  and  finally  built  a 
model  along  the  lines  that  I  have  just  described.  The  design 
was  so  much  more  efficient  and  cost  so  much  less  money 
than  what  he  had  previously  used  that  it  was  adopted  and 
embodied  in  our  regular  production  some  time  in  the  latter 
part  of  the  year  1902." 

The  court  says  that  the  only  novelty  claimed  by  Hall  in 
his  patent  was  in  substituting  eccentric  for  concentric  coil 
mounting,  and  the  only  advantage  therein  alleged  was  in 
economy  of  construction  and  that,  instead  of  "being  located 
concentrically,  as  heretofore,  the  two  outer  coils  are  ar- 
ranged so  that  a  wider  ventilating  space  is  formed  at  one 
side  of  the  core  than  at  the  other.    *    *    *     The  case,  then. 
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narrows  down  to  the  question  whether  the  siibstituticMi  in  a 
transformer  of  eccentric  for  concentric  coil  mounting  in- 
volved invention.  In  view  of  the  fact  that  the  general  prin- 
ciples and  practice  of  ventilating  spaces  in  transformers 
were  well  known,  as  was  the  desirability  of  keeping  the 
transformer  coils  close  together  within  the  magnetic  circuit 
for  electrical  advantages  and  of  sei)arating  them  outside  the 
circuit  for  ventilating  purposes,  we  cannot  regard  Hall's 
eccentric  coil  mounting  as  other  than  simply  an  economical 
improvement  designed  by  an  engineer  skilled  in  that  highly 
developed  art." 

The  second  case  related  to  the  widely  known  Stanley 
transformer  patent,  granted  March  i,  1892,  to  William 
Stanley  on  an  application  filed  Aug.  15,  1888,  and  assigned 
to  the  Westinghouse  Company.  This  patent  expired  in 
1909,  but  was  brought  to  a  final  hearing  before  Judge  Orr 
at   F'ittsburgh  on  claims   for  pay  for  mtringement. 

The  Stanley  patent  has  figured  largely  in  litigation,  and 
the  point  upon  which  stress  was  laid  was  a  so-called  rule 
for  proportioning  the  length  of  windings.  In  the  Saranac 
Lake  case  Judge  Cox,  of  the  Second  District,  held  that 
Stanley  had  discovered  he  could  "remedy  existing  evils  by 
regulating  the  length  of  the  wire  on  the  primary  coil  of 
tiie  transformer,"  adding  that:  "To  the  uninitiated  Stanley's 
rule  seems  indefinite  and  obscure,  but  electricians  have  no 
difficulty  in  understanding  it."  In  the  same  case,  on  appeal, 
Judge  Lacombe  decided  that  the  patent,  recognizing  the 
various  elements  involved,  "gives  a  rule  applicable  to  all 
conditions."  In  another  case  in  which  the  Stanley  Trans- 
former Company  was  defendant.  Judge  Colt,  of  the  First 
District,  refused  an  injunction  on  the  ground  that  the  de- 
fendants' apparatus  was  not  made  by  the  Stanley  rule.  Sub- 
sequently, m  the  first  district  and  circuit,  both  Judges  Cox 
and  Townsend  held,  in  the  case  of  the  Montgomery  Electric 
Light  &  Power  Company,  that  the  controlling  element  was 
the  length  of  wire  on  the  primary  coil,  and  not  the  instru- 
ment or  method  by  which  that  length  is  determined. 

In  his  opinion,  delivered  in  Pittsburgh,  Judge  Orr  said 
it  was  insisted  by  the  plaintiff  that  he  was  bound  by  the 
construction  given  to  the  patent  by  the  courts  of  the  second 
circuit.  In  connnenting  on  this  contention  he  said  that 
"if  the  phenomena  of  electricity  and  its  laws  Iiad  ceased  to 
be  in  dispute  at  the  date  of  the  patent,  if  the  art  were  not 
obscure  to  those  most  intimate  with  it,  there  would  be  great 
force  in  the  position  that  this  court  for  reasons  of  comity 
should  adopt  the  conclusions  reached  elsewhere.  It  may 
well  be  doubted,"  he  added,  "that  any  court  to-day  would 
reach  the  same  conclusions  under  the  evidence  offered  in 
this  case."  Since,  however,  the  patent  had  expired  and  an 
injunction  was  not  sought,  and  because  the  fact  of  infringe- 
ment was  not  found.  Judge  Orr  said  that  the  question  of 
validity  of  the  patent  need  not  enter  into  the  case. 

Referring  to  the  evidence  introduced  by  both  sides,  the 
court  said  that  this  was  great  in  bulk,  most  of  it  being 
expert  testimony  of  a  technical  and  scientific  character,  and 
that  hypothetical  questions  were  answered  by  experts  of 
perhaps  equal  qualifications  in  very  different  ways.  Re- 
peated study  of  the  propositions  urged  on  the  part  of  the 
plaintiff  had,  how^ever.  failed  to  convince  him  that  they 
have  sufficient  merit  to  justify  a  finding  for  such  plaintiff. 
"It  was  not  made  to  appear  satisfactorily  that  defendants 
use  the  Stanley  rule  in  the  construction  of  their  transform- 
ers. Experiments  were  made  by  plaintiffs  experts  as  well 
as  by  defendants'  experts  and  were  confidently  relied  upon 
as  settling  the  question.  The  former  were  not  made  by 
the  use  of  different  lengths  of  primary  wire,  but  were  made 
by  the  use  of  a  uniform  length  of  wire  and  by  repeatedly 
changed  and  increased  voltage.  The  latter  were  made  witli 
varied  lengths  of  primary  wire  and  by  uniform  applied 
voltages.  The  former  observed  a  difference  between  the 
counter  and  applied  potentials,  while  the  latter  did  not." 
The  court  added  that  the  evidence  in  respect  to  the  latter  is 
more  satisfactory  and,  when  considered  with  the  offer  of 


the  defendants  to  repeat  their  experiments  in  the  presence 
of  representatives  of  plaintiff  and  their  declination  of  such 
offer,  should  be  considered  as  convincing.  The  conclusion, 
he  said,  seems  to  follow  that  defendants'  transformer  is 
self-regulating  without  respect  to  the  number  of  turns  of 
primary  wire.  "If  defendants'  length  of  primary  wire  be 
not  ascertained  by  the  Stanley  rule,  or  be  not  such  as  would 
be  arrived  at  by  the  use  of  the  rule,  then  under  the  decisions 
above  cited  infringement  cannot  be  found." 

There  are  two  general  types  of  transformers,  the  court 
said,  called  the  core  type  and  the  shell  type.  "In  the  former 
the  coils  mainly  surround  the  iron,  in  the  latter  the  iron 
mainly  surrounds  the  coils.  Defendants'  transformer  is 
of  the  former  type.  All  transformers  which  were  the  sub- 
ject of  former  litigation  with  respect  to  the  Stanley  patent, 
so  far  as  appears,  were  of  the  latter  type.  The  plaintiff 
has  not  satisfied  the  court  that  there  may  not  be  a  different 
magnetic  relation  between  coils  and  core  in  the  one  from 
that  in  the  other,  or  a  difference  between  the  electrical  or 
magnetic  conditions  in  each.  Hypothesis  without  test  does 
not  answer." 

In  conclusion  Judge  Orr  said  tliat  the  case  was  one 
where  the  absence  of  actual  fact  proof  was  not  met  by 
expert  speculations,  that  the  planitiff  had  not  sustained  the 
burden  which  rested  upon  it,  and  that  its  evidence  of  in- 
fringement by  defendants  was  not  sufficient. 


VENTILATION  OF  RAILWAY   TUNNEL  BY 
OZONATED  AIR. 


During  the  past  eleven  years  the  Central  London  Rail- 
way Company  has  been  ventilating  its  13-mile  tunnel  ac- 
cording to  the  exhaust  system.  The  method  employed  con- 
sisted in  closing  all  of  the  doors  underground  for  a  cer- 
tain period  after  the  running  of  the  last  train  and  drawing 
the  air  through  the  tube  from  one  end  to  the  other  by 
means  of  a  200-hp  exhaust  fan.  This  method  of  ventila- 
tion has  recently  been  altered,  so  that  at  the  present  time 
the  air  is  continuously  refreshed  by  the  introduction  of 
ozone  at  each  station  along  the  road. 

The  ventilating  equipment  consists  of  a  separate  inde- 
pendent plant  at  each  station,  with  the  exception  of 
Shepherd  P)ush  station,  which  is  near  the  open  end  of  the 
tunnnel.  Use  is  made  of  a  filter  screen,  which  cleans  and 
washes  the  incoming  air  from  all  dirt  and  smuts  and  at 
the  same  time  absorbs  such  gases  as  ammonia  and  sul- 
phuric acid.  An  electric  motor  is  used  for  drawing  the  air 
through  the  filter  screen,  which  is  kept  moistened  by  means 
of  a  continuous  flow  of  water  from  a  series  of  jets  at  its 
upper  edge. 

The  ozone  generator  consists  of  a  series  of  ten  generat- 
ing units,  each  comprising  a  thin  mica  plate  with  a  sheet 
of  metallic  gauze  on  either  side.  The  set  of  ten  plates  is 
mounted  on  insulating  supports.  The  gauze  sheets  are 
connected  across  the  secondary  terminals  of  the  trans- 
former, by  which  they  are  subjected  to  a  difference  of 
alternating  cmf  of  several  thousand  volts.  In  this  way  a 
large  number  of  minute  discharges  occur  over  all  of  the 
opposing  surfaces  of  the  plates.  The  electrical  discharge 
produces  ozone,  which  is  conveyed  to  a  mixing  chamber, 
through  which  air  is  forced  by  a  main  ventilating  fan,  and 
thence  blown  down  the  main  air  trunk  to  the  various  dis- 
tributing sheet-metal  ducts  or  conduits  and  eventually  de- 
livered to  those  places  where  it  is  required. 

Each  of  the  equipments  is  arranged  to  provide  about 
360.000  cu.  ft.  of  air  per  hour.  The  main  ventilating  fans 
are  driven  by  7.5-hp  motors.  The  ozone  generators,  which 
were  built  by  the  firm  Ozonair,  Ltd.,  are  supplied  with 
energy  at  5000  volts  from  a  transformer  fed  at  380  volts 
from  a  small  S50-volt  synchronous  converter  operated  in- 
verted. 
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COOPER     HEWITT    CONVERTER     KOR    RAILWAY      IMPROVEMENTS  IN  GENERATING  AND  CONVERT 
SERVICE.  ING  APPARATUS. 


Aftor  .1  scries  of  cxporiim-iits  i-xtt-uding  over  cij^'lii  years, 
Hr.  Totcr  Cooper  Hewitt  has  succeeded  in  developiiij;  a 
inerciiry-vapor  converter  capal)le  of  delivering  energy  at  a 
•^uniciently  liigli  rate  to  operate  railway  cars  or  perforin 
similar  service.  In  its  fundamental  princii)Ie  of  ojjcration 
the  latest  type  of  converter  does  not  dilTer  from  the  earlier 
types  which  have  been  in  service  for  many  years  for  smaller 
outputs.  However,  the  constructive  features  have  been 
railically  altered  in  order  to  overcome  certain  limitations  in 
output  encountered  in  the  earlier  equipments.  The  signifi- 
cance of  the  improvements  will  be  appreciated  from  the  fact 
that  formerly  about  50  amp  was  considered  the  limiting 
output,  while  with  the  newest  equipment  an  output  of  over 
700  amp  has  already  been  reached. 

The  theory  of  the  operation  of  the  mercury-vapor  con- 
verier  as  developed  by  Dr.  Hewitt  is  well  known.  On 
Jan.  3,  1902,  he  presented  before  the  American  Institute  of 
Electrical  Engineers  a  paper  in  which  he  attributed  the 
difficulty  in  starting  an  arc  through  mercury  vapor  to  an 
initial  negative  electrode  resistance  which  must  be  overcome 
before  an  appreciable  current  can  be  produced.  It  was  on 
Jan.  17,  1903,  tliat  the  announcement  of  the  polyphase  con- 
verter was  first  made  in  these  columns  in  an  article  dis- 
closing all  of  the  mechanical  and  electrical  features  of  the 
device.  The  single-phase  type  of  converter,  in  which  a 
time  lag  is  produced  in  the  diminishing  active  alternating- 
current  wave  until  the  increasing  alternating  emf  at  another 
electrode  reaches  such  a  value  as  to  produce  a  separate 
current  path,  was  announced  at  the  Niagara  Falls  conven- 
tion of  the  American  Institute  of  Electrical  Engineers  in 
June,  1903.  A  description  of  the  converter  in  its  practical 
operating  form  was  given  in  our  issue  dated  Feb.  10,  1906. 

In  all  of  the  earlier  types  use  was  made  of  a  lower  nega- 
tive electrode  of  mercury  held  within  a  glass  envelope, 
through  the  top  portion  of  which  were  inserted  two  or  more 
positive  electrodes  which  in  operation  became  active  suc- 
cessively. Numerous  mechanical  and  thermal  causes,  in- 
cluding expansion,  leakage  and  temperature  elevation  phe- 
nomena, tended  to  limit  the  permissible  output  to  from 
30  amp  to  50  amp.  In  the  latest  form  use  is  made  of  a 
metallic  envelope  through  the  top  of  which  the  positive  elec- 
trodes are  inserted  by  way  of  porcelain  tubes.  The  different 
parts  are  subjected  to  artificial  cooling  according  to  the 
amount  of  heat  produced  locally.  That  the  limitations  in 
output  have  been  overcome  is  shown  by  the  fact  that  one 
of  the  converters  has  operated  at  East  Pittsburgh  for  a 
month  at  200  kw  without  being  re-exhausted. 

This  new  form  of  converter  can  be  employed  not  only 
where  synchronous  converters  are  now  used,  but  also  in 
certain  other  services  where  synchronous  converters  would 
prove  disadvantageous.  For  example,  in  electric  railway 
work  it  is  desirable  to  use  a  high-voltage  alternating-current 
system  wnth  ordinary  direct-current  series  railway  motors 
for  propulsion.  As  a  connecting  link  between  the  alter- 
nating-current supply  system  and  the  direct-current  motors, 
the  synchronous  converter  is  not  w^ell  adapted  by  reason  of 
well-known  mechanical  and  electrical  limitations.  However, 
the  latest  form  of  Cooper  Hewitt  rectifier  is  light  in  weight, 
small  in  size,  requires  little  attention  and  can  be  regulated 
with  the  maximum  of  simplicity.  The  control  apparatus  can 
be  exclusively  of  the  simple  variable-potential  alternating- 
current  type,  which  is  far  more  economical  than  any  present 
form  of  either  direct-current  or  alternating-current  control 
equipment.  The  rectifier  represents  a  link  in  a  chain  of 
simple  apparatus  that  allows  energy  to  be  transmitted  over 
high-voltage  alternating-current  circuits  and  distributed 
over  low-voltage  direct-current  circuits.  The  change  in 
voltage  takes  place  in  the  simple  stationary  transformer, 
while  the  change  from  alternating  to  direct  current  takes 
place  in  the  almost  equally  simple  rectifier. 


At  a  meeting  of  the  technical  division  of  the  C'oinmoD- 
wealth  I'.disoii  (  om|)any  .Section  of  the  National  I-^Iectric 
Light  .Association  held  in  Chicago  on  March  13  two  papers 
were  read  on  the  general  subject  of  "Recent  Iinjjrovements 
in  Flectric  Cienerating  and  Converting  Ajjparatus."  The 
first  speaker  was  Mr.  J.  C.  Johnson,  of  the  Quarry  Street 
station,  who  took  up  first  the  advancement  in  power-station 
machinery.  He  said  that  24,000-kvv  alternators  will  soon 
make  their  appearance,  and  remarked  that  all  new  genera- 
tors for  the  Commonwealth  IMison  stations  are  wound  for 
half  of  the  line  voltage,  with  auto-transformers  in  the 
generator  leads,  not  only  raising  the  voltage  but  acting  also 
as  reactance  coils.  The  speaker  referred  to  modern  low- 
pressure  steam  turbines  and  large  induction  generators.  The 
new  hydroelectric  generating  stations  keep  pace  with  the 
steam  stations  in  size  of  units  and  refinement  in  design.  In 
the  power  house  of  the  Washington  Water  Power  Com 
pany,  of  Spokane,  Wash.,  generating  units  of  17,400  kw 
are  in  operation.  Improvements  in  step-up  transformers 
were  noted,  with  the  statement  that  5000-kw  units  for 
110,000  volts  on  the  outgoing  lines  are  in  use  in  several  in- 
stallations, while  transformers  for  even  higher  potentials 
are  about  to  be  put  into  service.  Oil  switches  have  been 
increased  in  size  and  are  now  used  to  rupture  circuits 
carrying  2000  amp  or  more.  There  has  been  great  improve- 
ment in  the  manner  of  connecting  the  generators  in  large 
modern  generating  stations,  and  in  disconnecting  switches, 
series  transformers,  switchboard  equipment,  and  fuses  for 
protecting  potential  transformers  there  has  been  marked 
improvement  within  the  last  few  years.  There  is  room  for 
improvement,  however,  in  the  design  of  relays  to  protect 
tie  lines  between  stations.  Mr.  Johnson  also  spoke  of  the 
improvement  in  substation  apparatus,  including  rotary  con- 
verters. He  exhibited  several  lantern-slide  pictures,  and 
among  other  things  illustrated  the  records  made  by  the 
Schweitzer  synchronism  recorder. 

Mr.  R.  L.  Frisby,  of  the  testing  department,  read  a  short 
illustrated  paper  on  some  of  the  novel  features  of  the  new 
Northwestern  station  of  the  Commonwealth  Edison  Com- 
pany. He  spoke  of  the  arrangement  of  the  exciters  in  the 
new  station  and  the  disposition  of  the  cable  leads,  but  said 
that  perhaps  the  use  of  the  auto-transformers  mentioned  by 
Mr.  Johnson  was  the  most  novel  feature  of  the  station. 
(See  article  in  the  Electrical  World  of  June  i,  191 1,  page 
1401,  for  more  detailed  reference  to  the  principal  features 
of  the  Northwestern  station.)  These  transformers  are  both 
oil-cooled  and  water-cooled,  with  special  arrangements  for 
draining  the  oil  and  for  connecting  reserve  transformers  in 
case  of  necessity.  The  arrangement  of  the  switch  house  at 
the  Northwestern  station  was  described  by  Mr.  Frisby,  also 
the  novel  testing  set  there  installed.  He  pointed  out  the 
fact  that  this  very  large  station  was  almost  a  pure  alternat- 
ing-current installation,  all  motors,  including  crane  motors, 
being  operated  by  three-phase,  6o-cycle  energy. 

Mr.  P.  B.  Juhnke.  chairman  of  the  division,  presided.  In 
the  discussion  Mr.  Peter  Junkersfeld  spoke  of  the  develop- 
ment of  turbo-generator  design  and  remarked  that  in  the 
new  machines  the  speeds  at  which  the  comparatively  small 
units  will  be  driven  will  be  much  higher  than  anything  now 
in  use.  Mr.  Junkersfeld  also  pointed  out  that  the  two  great 
necessities  for  successful  central-station  business  on  a  large 
scale  are  centralized  production  and  the  creation  of  a  di- 
versity factor.  Indeed,  the  diversity  factor  furnishes  the 
fundamental  economic  reason  for  the  existence  of  the  elec- 
tric central  station.  It  has  enabled  the  Commonwealth 
Edison  Company  to  report  a  load  factor  of  44  per  cent  for 
the  year  191 i. 

Mr.  R.  F.  Schuchardt  spoke  of  the  constant  tendency 
toward  large  generating  units  and  higher  effisiency.  The 
Commonw^ealth  Edison  engineers  have  a  right  to  take  pride 
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III  the  fact  that  their  company  was  among  the  first,  it  not 
the  first,  to  use  three-phase  transmission  with  rotary-con- 
verter substations  for  chstribution,  also  perhaps  the  first  to 
use  very  large  vertical  turbo-generators,  the  first  to  use 
vertical  rotary  converters  and  motor-generators  and  one 
of  the  first  to  use  large  split-pole  rotaries.  The  largest 
lotaries  now  in  use  are  of  3000  kw,  but  machines  rated 
at  4000  kw  are  being  designed.  In  substation  equipment,  as 
m  generating  stations,  the  tendency  is  toward  the  use  of 
larger  units  as  the  density  of  the  load  increases. 

Mr.  D.  Macrae  spoke  of  the  part  played  by  the  $2,500,000 
worth  of  storage  batteries  installed  in  the  company's 
stations  and  substations.  Mr.  W.  A.  Durgin  referred  to  the 
unpcrative  need  of  protective  devices  in  the  large  modern 
generating  stations.  The  greatest  question  before  the  elec- 
trical engineers  of  to-day  is  to  localize  trouble  on  the  lines 
before  it  gets  to  the  turbine.  Messrs.  George  B.  I<"oster, 
D.  VV.  Roper,  D.  D.  Higgins,  Guy  Lunn,  M.  Rich  and 
others  took  part  in  the  discussion. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


NEW     YORK    COMMISSION. 

The  Kings  County  Electric  Light  &  Power  Company  has 
tiled  with  the  New  York  Public  Service  Commission  for 
the  First  District  an  application  praying  for  permission  to 
issue  $1,000,000  in  6  per  cent  debenture  bonds,  convertible 
at  par  into  stock  after  three  years.  Commissioner  Milo 
R.  Maltbie  will  hold  a  hearing  on  the  application  March  20. 
In  1909  the  company  applied  for  permission  to  issue  $5,000,- 
000  in  such  bonds,  and  the  commission  approved  an  issue  of 
$4,000,000.  The  company  now  asks  for  permission  to  issue 
the  remaining  $1,000,000,  the  proceeds  of  which  will  be 
used  for  the  purpose  of  restoring  the  company's  surplus 
expended  in  the  construction,  extension  and  betterment  of 
its  plant  and  distribution  system. 

Tests  of  gas  and  electric  meters  made  by  the  commission 
during  the  month  of  February,  1912,  included  570  gas  meters 
tested  on  the  complaint  of  consumers.  The  result  showed 
that  37.2  per  cent  of  such  meters  were  found  fast,  13.3  per 
cent  slow  and  49.5  per  cent  within  the  limits  of  accuracy 
as  defined  by  law — namely,  between  2  per  cent  fast  and  2 
per  cent  slow.  There  were  eighty-four  electric  meters 
tested  on  complaint,  of  which  5.9  per  cent  were  found  fast, 
4.8  per  cent  slow  and  89.3  per  cent  within  the  limits  of 
accuracy  allowed  by  law — namely,  between  4  per  cent  fast 
and  4  per  cent  slow.  The  total  number  of  gas  meters,  in- 
cluding new  meters,  repaired -meters  and  complaint  meters 
tested  during  the  month  of  February  was  31,910. 

During  the  past  week  the  commission  sent  to  the  Board 
of  Estimate  and  Apportionment  the  proposition  received 
from  the  Interborough  Rapid  Transit  Company  Feb.  27 
last  for  the  extension  of  the  city  subway  system  and  its 
operation  by  that  company.  In  this  proposal  the  company 
offers  to  contribute  $77,000,000,  of  which  $56,000,000  will 
be  for  construction  and  $21,000,000  for  equipment,  provided 
that  the  city  shall  expend  $56,000,000  for  construction.  It 
also  offers  to  extend  and  third-track  its  elevated  lines  at 
an  estimated  expense  of  about  $30,000,000  additional,  and 
to  turn  over  to  the  city  the  Steinway  Tunnel,  under  the 
Fast  River,  at  a  cost  of  $3,000,000  and  make  it  a  part  of  the 
subway  system.  The  receipts  from  the  existing  subway  and 
the  new  lines  are  to  be  pooled,  and  after  deducting  oper- 
ating expenses  the  company  is  to  receive  $6,335,000  per 
annum  and  a  sum  equal  to  6  per  cent  per  annum  upon  its 
new  investment  of  $77,000,000,  after  which  the  city  is  to 
be  paid  interest  and  sinking  fund  upon  its  bonds  issued  for 
construction  and  such  further  sum  as  will  make  the  return 
to  the  city  8.76  per  cent  upon  its  investment.  After  this 
any  surplus  is  to  be  divided  equally  between  the  city  and  the 
company.     In  its  communication  to  the  Board  of  I'.stimate 


and  Apportionment  the  commission  says:  'The  present 
Interborough  proposition  is  so  advantageous  to  the  city  and 
to  the  traveling  public  that  every  proper  means  should  be 
used  to  secure  it  as  a  part  of  the  dual  system."  The  dual 
system  referred  to  is  the  proposed  agreement  of  July,  191 1, 
providing  for  the  operation  of  the  present  subway  and  new 
extensions  by  the  Interborough  Rapid  Transit  Company, 
and  for  a  new  subway  under  the  East  River,  up  Broadway 
to  Fifty-ninth  Street  and  through  Fifty-ninth  Street  to  the 
Quecnsboro  Bridge,  with  other  extensions,  to  be  operated 
by  the  Brooklyn  Rapid  Transit  Company. 

On  March  14  the  commission  took  testimony  in  an  m- 
vestigation,  on  its  own  motion,  of  the  circumstances  attend- 
ing the  discontinuance  of  the  Brooklyn  Edison  Company's 
service  to  William  Bradley,  contractor  for  two  sections  of 
the  I-'ourth  Avenue  subway  in  Brooklyn.  Part  of  the  con- 
struction work  on  these  two  sections  of  the  subway  involves 
excavation  below  the  level  of  tidewater,  and  considerable 
use  is  made  of  motor  service  for  driving  centrifugal  pumps. 
A  dispute  had  arisen  between  the  Bradley  company  and  the' 
Brooklyn  Edison  company  over  a  bill  rendered  to  the 
former  covering  reimbursement  of  costs  for  reconstructing 
part  of  the  Edison  company's  underground  distribution  sys- 
tem, made  necessary  by  the  subway  work.  On  March  12 
the  Edison  company  suddenly  shut  ofif  the  service,  late  in 
the  afternoon,  following  the  refusal  of  the  contractor  to 
make  a  large  payment  on  account.  This  left  the  work  in 
darkness  and  permitted  the  water  to  rise  very  rapidly.  The 
representatives  of  the  Bradley  company  immediately  ap- 
pealed to  the  commission,  and  after  a  short  delay  Commis- 
sioner Maltbie  succeeded  in  having  the  service  turned  on 
again.  At  the  hearing  the  company's  representatives  ad- 
mitted having  shut  off  the  service  and  sought  to  justify  it 
on  the  ground  that  the  contractor  had  disputed  their  bill 
of  about  $9,000  for  reconstruction  work.  It  developed  that 
the  bills  for  motor  and  lighting  service  had  been  paid  and 
were  not  in  dispute.  One  of  the  points  emphasized  by  the 
contractor,  and  also  by  the  commission,  was  the  great  risk 
attendant  upon  a  sudden  discontinuance  of  motor  service, 
which  would  permit  water  to  rise  very  rapidly  in  the  exca- 
vation and  endanger  overhead  railroad  structures  which 
were  carried  upon  temporary  supports.  Toward  the  close 
of  the  hearing  the  contractor  volunteered  to  submit  the  dis- 
puted bill  to  the  connnission  for  arbitration.  Commissioner 
Maltbie  called  upon  the  company  to  state  within  three  days 
what  provisions  they  had  placed  in  force  to  prevent  a  re- 
currence of  the  matter,  meantime  reserving  decision. 

Hearings  took  place  on  March  14  and  18  before  Commis- 
sioner Maltbie,  of  the  First  District,  on  the  complaint  of 
certain  organizations  of  stationary  engineers  which  allege 
that  discriminating  rates  are  given  by  the  New  York  Edi- 
son Company.  At  both  of  these  hearings,  Mr.  I-'dgerton 
who  is  identified  with  the  complainants,  occupied  the  stand 
and  presented  his  personal  views  at  great  length. 

WISCONSIN    COMMISSION. 

An  order  has  been  issued  by  the  Wisconsin  Commission 
in  the  complaint  against  the  traction  service  furnished  in 
the  city  of  Madison,  Wis.,  by  the  Southern  Wisconsin  Rail- 
way Cornpany.  This  order  succeeds  a  thorough  investiga 
tion  by  the  engineering  stafif  and  directs  the  company  to 
make  certain  improvements  in  its  schedules  and  such  im- 
provements in  its  track  and  equipment  as  may  be  necessary 
to  secure  the  desired  quality  of  service.  Certain  of  the 
company's  rules  and  regulations  which  were  not  considered 
to  be  in  the  interest  of  good  service  were  ordered  amended 
or  discontinued.  The  company  is  allowed  until  July  i,  1912. 
to  carry  out  the  full  provisions  of  the  present  order,  and 
the  investigation  is  being  continued  to  cover  certain  re 
maining  portions  of  the  system. 

The  connnission  has  taken  preliminary  testimony  in  the 
matter  of  the  application  of  the  Interstate  Light  &  Power 
Company  for  a  certificate  of  public  convenience  and  neces- 


Ojo 


!•:  J.  I'.  I    1  K  1  L  A  L     W  (  >  K  I.IJ 


Vol.  s<;,  No.  i. 


sity.  Tlic  applicant  desires  to  extend  its  liij^h-teiisimi  trans 
nii.ssidu  system  so  as  to  include  certain  zinc  mines  m  ilu- 
vicinity  ul  Mineral  I'oint.  in  southwestern  Wisconsin.  I  lie 
Mineral  Toint  ruhlie  Service  Company,  now  lurnisliinn 
lijijlit  and  power  to  the  city  of  Mineral  I'oint  and  a  number 
ot  towns  and  nnnes  in  the  Mei).;hborhood,  vigorously  oppo.sed 
the  urantinj;  of  the  cerlilicate  on  the  ).;rouud  that  it  has 
permits  from  the  varit)us  townships  for  the  erection  of  a 
60 mile  transmission  systei\i  to  loop  the  mining  district  and 
supply  the  same  territory  as  the  ajjplicant  has  under  con- 
siileration.  A  portion  of  this  transmission  system  has  been 
built,  and  the  plans  and  specifications  have  been  drawn  up 
for  the  complete  reliabilitation  and  eidarj^eiiunl  of  the 
power  plant  which  will  he  necessary  before  any  consiilerabic 
increase  in  load  can  be  assumed.  Authority  to  issue  stock 
aiul  bonds  for  this  purpose  already  has  been  g;rantcd  by  the 
connnission,  and  at  the  hc.irinji'  it  was  contended  that  the 
threatened  inva>ioii  h\  the  Interstate  Lij.jlit  iS:  Power  Com- 
pany, ill  a  territory  which  cainiot  profitably  support  two 
■comi)anies.  had  seriously  interfered  with  the  sale  of  these 
securities.  The  applicant  contended  that  it  was  its  inten- 
tion to  serve  consumers  whom  the  Mineral  Point  COnipany 
is  not  in  position  to  supply  and  on  that  ground  urged  tiiai 
no  valid  objection  could  be  raised  on  the  score  of  competi- 
tion. The  Interstate  Light  &  Power  Company  is  under  the 
management  of  H.  M.  Hyllesby  &  Company,  of  Chicago. 

The  P'.astern  Wisconsin  Railway  &  Light  Company  has 
been  authorized  to  issue  $100,000  par  value  of  5  per  cent 
bonds  to  be  exchanged  for  the  entire  outstanding  stock  of 
the  Battle  Island  Company.  This  property  includes  a  dam 
site  and  water-power  on  the  Wisconsin  River,  near  Knowl- 
ton.  Wis. 

Upon  complaint  of  certain  patrons  of  the  service  fur- 
nished by  the  Wisconsin  Electric  Railway  Company,  be- 
tween Neenah  and  Oshkosh,  that  the  present  system  of 
fare  zones  is  discriminatory,  the  commission  has  inves- 
tigated and  upholds  the  complainants.  Tests  and  observa- 
tions were  made  by  the  engineering  staff  and  show  that 
the  various  fare  zones  were  not  fixed  with  reference  to 
the  amount  of  traffic  furnished  by  the  various  sections.  The 
company  is  ordered  to  rearrange  its  fare  zones  and  avoid 
all  possible  discrimination  in  so  doing. 

MARYLAND    COMMISSION. 

The  Maryland  Public  Service  Commission  continued  the 
hearing  of  the  complaints  instituted  by  the  Patapsco  Elec- 
tric &  Manufacturing  Company  charging  the  Consolidated 
Gas,  Electric  Light  &  Power  Company  with  combining 
illegally  with  county  electric  companies  and  so  manipulating 
rates  as  practically  to  cut  off  all  competition  in  the  section 
served  by  the  Patapsco  company.  The  latter  company 
asked  the  commission  to  compel  the  Consolidated  or  other 
companies  to  apply  the  maximum  rate  which  they  have 
established  in  one  section  to  all  sections  of  the  county.  It 
is  charged  that  the  rate  of  the  Baltimore  County  W^ater  & 
Electric  Company  for  the  Relay  and  Catonsville  districts, 
which  are  also  served  by  the  Patapsco  company,  is  $57  per 
vear  for  each  arc  street  lamp,  while  in  other  sections  of 
the  county  not  served  by  the  Patapsco  company  the  rates 
for  this  service  are  from  $75  to  $99.  Mr.  Bloede,  president 
of  the  Patapsco  company,  appeared  before  the  commission 
last  week  and  charged  that  his  business  is  being  ruined  by 
the  unfair  competition,  and  he  endeavored  to  show  that  the 
price  cutting  is  done  only  in  the  districts  wdiere  competition 
exists.  The  complaint  filed  last  week  to  the  effect  that  the 
Consolidated  company  is  operating  in  an  illegal  combination 
with  other  companies  in  the  county  was  added  to  the  orig- 
inal complaint  made  by  the  Patapsco  company.  Mr.  Herbert 
A.  Wagner,  vice-president  of  the  Consolidated  company, 
cross-examined  Mr.  Bloede  while  he  was  on  the  stand  in  an 
effort  to  learn  certain  details  about  the  Patapsco  business, 
such  as  cost  and  rates.  The  Consolidated  company  denies 
that  the  Baltimore  County  company  is  a  subsidiary. 


OinU     (  O.M  .MlhSlO.N. 

1  he  (  )iii()  Public  Service  Commission  h.is  refiisi-d  to  re- 
ojien  the  Kenton  telephone  consolidation  case,  thus  disposing 
of  the  api)lic^ition  filed  at  the  instance  of  Mayor  Haker  of 
Cleveland  to  reconsider  the  whole  matter  on  its  merits,  in 
view  of  the  possible  development  ;it  an  early  date  (jf  a 
similar  situation  in  (  Kvel.ind.  It  was  argued  that  the  cont-  ( 
mission  should  have  made  a  full  investigation  of  the  ])hysi- 
lal  |)roperties  before  authorizing  the  consolidation. 

Altorney-(ieneral  Ilogan  has  ruled  that  those  nmtual  tele- 
phone companies  which  were  incorporated  "not  for  profit" 
will  come  under  the  sui)ervision  (jf  the  connnission  in  all 
cases  where  they  lose  their  mutual  features  and  engage  in 
business  outside  of  the  membershi]j.  It  is  said  that  this 
ruling  will  subject  many  of  them  to  the  provisions  of  the 
l)ul)lic  utilities  law. 

Although  technically  required  to  investigate  and  apjjraise 
all  telephone  properties  where  an  application  is  pending  for 
approval  of  a  bond  issue,  the  members  of  the  commission 
say  they  are  without  funds  or  proper  organization  to  do 
this  on  a  large  scale.  In  many  instances,  so  the  commis- 
sioners say,  they  have  other  means  of  satisfying  themselves 
on  the  questions  involved  in  such  cases,  but  when  an  ap-  '^ 
praisal  seems  to  be  needed  it  will  be  made. 

The  city  of  Akron  has  filed  a  complaint  against  the  North- 
ern Ohio  Traction  &  Light  Company  alleging  inadequate 
local  traction  service  and  unsanitary  condition  of  cars,  to 
which  the  company  has  replied  denying  the  allegations  and 
asserting  that  the  service  is  as  good  as  that  given  in  any 
other  city  of  like  size  in  the  country.  The  company  also 
states  that  a  large  amount  of  money  is  now  being  spent  to 
improve  the  properties  and  the  service. 


Current  News  and  Notes 

Address  by  President  Taft  Before  New  England 
Street  Railway  Club. — President  Taft  was  the  guest  of 
honor  at  the  twelfth  annual  banquet  of  the  New  England 
Street  Railway  Club  at  the  Hotel  Somerset,  Boston,  on 
March  19.  The  occasion  was  probably  the  first  at  which 
the  nation's  head  has  attended  a  representative  gathering 
of  electric  raihvay  men  and  was  marked  with  tremendous 
enthusiasm.  Mr.  Taft  delivered  a  powerful  address  on  the 
great  questions  before  the  country  and  was  unanimously 
elected  an  honorary  member  of  the  club  as  he  left  the  hall. 
Among  the  other  speakers  were  Messrs.  Judson  C. 
Clements,  of  the  Interstate  Co.mmerce  Commission ;  Thomas 
N.  McCarter,  president  of  the  American  Electric  Railway 
Association ;  Frederick  J.  Macleod,  chairman  of  the  Massa- 
chusetts Railroad  Commission,  and  Patrick  Calhoun,  presi- 
dent of  the  United  Railroads  of  San  Francisco. 
*     *     * 

Harvard  High-Tension  Laboratory, — The  Harvard 
Graduate  School  of  Applied  Science  has  received  an 
anonymous  gift  of  a  high-tension  electrical  laboratory 
w-hich  is  planned  to  make  one  of  the  most  complete  installa- 
tions of  its  kind  ever  built.  The  structure  will  contain 
facilities  for  investigations  of  high-tension  phenomena,  in- 
cluding the  study  of  corona  effects,  insulating  materials, 
insulation  of  wireless  telephone  and  telegraph  equipment, 
and  the  fixation  of  atmospheric  nitrogen.  The  apparatus 
will  include  a  transformer  capable  of  delivering  an  emf  of 
1,000,000  volts  and  appliances  by  w^hich  100,000  volts  can 
be  obtained  for  direct-current  experiments.  Researches 
will  be  conducted  by  Prof.  H.  E.  Clifford  in  the  field  of 
corona  losses  and  insulating  materials ;  Prof.  C.  A.  Adams 
will  take  up  special  instrumental  and  machinery  design  ; 
Prof.  G.  \V.  Pierce  will  conduct  investigations  in  wireless 
telegraphy,  and  Dr.  A.  E.  Kennelly  will  take  personal 
charge  of  telephonic  investigations. 
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Hydroelectric  Devekoi-ment  at  Kankakee,  III. — 'J'he 
I'liblic  Service  Company  of  Xortliern  Illinois,  which  has 
in  operation  both  a  steam  plant  and  a  water-power  plant 
for  generating  electricity  at  Kankakee,  111.,  has  hegnn  work 
for  a  new  hydroelectric  station  dii  the  Kankakee  River,  im- 
mediately north  of  the  steam-generating  station,  wliicli  is 
itself  of  recent  construction. 

Kentucky  Valuations  of  Public  Utilities. — The  State 

Board  of   Valuations  and  Assessments  of  Kentucky   is  to 

hold  a  special  meeting  in  the  near  future  for  the  purpose 

of  fixing  the   franchise  valuations  of  every  public-service 

corporation    in    Kentucky.      It   has   been   stated   that   these 

interests  have  not  been  assessed  on  a  sufficiently  high  basis, 

and  for  that  reason  it  is  expected  that  a  number  of  increases 

will  be  made. 

*     *     * 

Defeat  of  Kentucky  Public  Utilities  Bill. — The 
Perry  public  utilities  bill  was  defeated  in  the  House  of 
Representatives  of  the  Kentucky  Legislature  on  March  6 
by  a  vote  of  64  to  22.  The  Newcomb  bill,  which  also  pro- 
vided for  the  establishment  of  a  public  service  commission, 
was  defeated  in  the  rules  committee.  The  prospect  of  enact- 
ing a  public  utilities  law  in  this  State  is  therefore  deferred 
for  a  period  of  two  more  years. 


quarters  inhabited  by  the  grizzlies  and  others.  Owing  to 
the  long  lengths  of  piping  necessary,  steam  was  out  of  the 
question  for  heatmg  purposes  and  electric  radiators  were 
installed  in  each  den.  The  energy  was  supplied  from 
the  mains  of  the  Xew  York  Edison  Company,  and  lest  the 
beneficiaries  should  become  too  affectionately  disposed 
toward  tiu-ir  new  heaters  the  latter  were  i)rotected  by  heavy 
bars. 

*     *     * 

Mechanical  Stresses  in  Transmission  Lines. — Bulle- 
tin No.  54  of  the  engineering  experiment  stati(ni  of  the 
University  of  Illinois  consists  of  a  paper  on  "Mechanical 
Stresses  in  Transmission  Lines,"  by  Mr.  A.  Guell.  Of  the 
stresses  to  which  lines  of  wire  for  the  transmission  of 
electric  current  are  subjected,  this  bulletin  discusses  the 
following  three:  (i)  Dead  w-eight ;  (2)  wind  pressure ;  (3) 
change  of  temperature.  Approximate  and  exact  formulas 
are  derived  for  use  in  the  calculation  of  such  stresses.  A 
numerical  example  given  shows  that  for  very  long  spans 
and  great  sags  the  parabola  method  of  calculation,  com- 
monly used  by  engineers,  is  inadequate.  Evidence  is  pre- 
sented to  show  the  superior  advantage  of  the  catenary 
method,  and  also  to  show  that  this  method  is  sufiiciently 
simple  and  accurate  to  serve  the  purposes  of  practice.  A 
copy  of  the  bulletin  may  be  obtained  gratis  upon  application 
to  the  engineering  experiment  station. 


Street  Ligutinc;  in  Los  Angeles. — The  light  committee 
of  the  City  Council  of  Los  Angeles  has  recommended  that 
the  city  pay  25  per  cent  of  the  annual  cost  of  ornamental 
street  lighting  in  the  central  business  district  instead  of 
12.5  per  cent  as  at  present.  On  other  streets  it  is  recom- 
mended that  the  present  division  of  maintenance  cost  be- 
tween the  city  and  the  property  owners  be  continued.  The 
city  electrician  advocates  the  erection  of  500  arc  lamps  a 
year,   for  two  years,   to  sup])ly   street  lighting  to  outlying 

districts. 

*  *     * 

The  Human  Machine  Rated. —  The  average  man  dissi- 
pates about  2.5  kw-hours  of  energy  per  day  in  motion, 
muscular  action,  mental  exertion  and  heat  radiation.  This 
is  equivalent  to  a  continuous  expenditure  at  the  rate  of 
about  100  watts,  or  the  rating  of  a  ^-hp  motor.  In  spite 
of  his  high  body  temperature  (98.6  deg.  Fahr. )  and  large 
radiating  surface,  man's  heat  losses  are  surprisingly  small 
— about  50  watt-hours  per  hour,  or  about  one-half  of  the 
total  energy  expenditure.  As  a  heating  device  the  average 
man  is  thus  about  equal  to  a  i6-cp  carbon-filament  lamp. 

*  *     * 

Electricity  in  Bottles. — According  to  "'B.  L.  T.,"  of 
the  Chicago  Daily  Tribune,  an  electrical  concern  has  re- 
ceived the  following  letter:  "Lily,  Fla.,  February  the  1912. 
Sir:  I  rite  to  find  out  if  you  air  still  in  business  yet.  I  am 
and  old  agent  and  want  to  revive  it  by  saying  please  send 
me  2  bottles  electricity  in  a  bottle  and  as  soon  as  I  get  it 
I  will  send  the  money  for  it.  HI  had  none  you  was  still 
there  I  wood  have  sent  it  right  along  for  my  wife  has  got 
the  Asthama  and  other  parties  want  it  so  please  send  the  2 
bottles  right  along,  don't  be  afaraid  to  trust  me."  The 
writer  probably  had  a  vague  recollection  of  an  advertise- 
ment widely  published  some  years  ago  ofTering,  for  cura- 
tive purposes,  negative  electricity  in  green  bottles  and 
positive  electricity  in  red  bottles. 


Electric  Heaters  for  Bear  Cages  in  Bronx  Zoo. — Con- 
trary to  popular  opinion,  all  bears  are  not  polar  bears,  an*! 
many  of  those  in  the  Bronx  Zoological  Gardens.  New  York, 
come  from  climates  more  temperate  than  that  of  New  York. 
During  the  very  cold  weather  of  February  there  \^as 
considerable  danger  of  some  of  the  rarer  specimens  con- 
tracting pneumonia,  and  it  became  necessarv  to  warm  the 


l^NGLisH  Tariffs  for  Electrical  Energy. — At  a  meeting 
of  the  Institution  of  Electrical  Engineers  (London),  held 
on  March  7,  Mr.  W.  W.  Lackio  presented  a  paper  entitled 
"Tarififs  for  Electrical  Energy,  with  Particular  Reference 
to  Domestic  TarifYs."  The  paper  is  devoted  to  a  discussion 
of  the  maximum-demand  system  of  charging  and  describes 
a  modification  of  this  system  for  domestic  consumers  which 
is  virtually  a  flat  rate.  A  modification  of  the  maximum- 
demand  system  is  also  explained,  under  which  the  monthly 
hours  of  use  of  the  maximum  is  changed  every  two  months. 
or  six  times  per  year,  being  150  hours  per  month  in  De- 
cember and  January  and  twenty  hours  per  month  from 
April  to  July,  with  a  total  of  800  hours  use  of  the  maximum 
per  year.  The  author  presents  a  comprehensive  analysis 
of  20,720  consumers'  accounts,  classified  according  to  both 
hours  and  character  of  use.  He  urges  simplicity  in  the 
method  of  charging,  and  claims  that  in  this  respect  English 
systems  are  ahead  of  those  in  America,  supporting  the  claim 
with  the  statement  that  the  Edison  Electric  Illuminating 
Company  of  Boston  publishes  its  rates  in  an  eight-])age 
pamphlet. 

*     *     * 

Meeting  of  New  York  Companies'  Section  of  the  N. 
I^.  L  A. — The  March  meeting  of  the  New  York  Companies' 
Section  of  the  National  Electric  Light  Association  was  held 
in  the  Edison  Auditorium,  New  York  City,  March  18.  Mr. 
Henry  L.  Doherty,  the  chief  speaker  of  the  evening,  lec- 
tured on  thrift,  the  brunt  of  the  talk  being  devoted  to  the 
wage-earner  as  an  investor.  ]\Ir.  Doherty  is  endeavoring 
to  awaken  the  interest  of  financiers  and  captains  of  industry 
in  the  wage-earner  and  his  savings,  while  at  the  same  time 
impressing  on  the  wage-earner  the  expediency  of  investing 
his  money  in  securities  yielding  73/j  per  cent  instead  of  front 
2  to  4  per  cent.  The  speaker  felt  that  by  this  means  the 
feeling  of  unrest  and  dissatisfaction  among  the  workers 
could  be  dispelled.  The  lecture  was  illustrated  by  numerous 
charts,  and  Mr.  Doherty  requested  the  chairman  of  the 
section  to  see  that  neither  the  charts  nor  his  lecture  was 
given  out  for  publication.  Following  Mr.  Doherty,  Mr. 
James  W.  Erwin,  official  lecturer  of  the  Southern  Pacific 
Railroad  Company,  gave  a  very  interesting  account  of  the 
sights  to  be  seen  on  a  trip  from  New  York  to  San  Fran- 
cisco. The  talk  was  superbly  illustrated  by  means  of  two 
hundred  beautiful  views  in  color  and  many  unique  and  in- 
structive motion  pictures. 


f>.^^ 
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Kansas  (  ity  N.  I..  I..  A.  Skction. — A  section  of  tlic 
National  I-'.lcctric  I.IkIu  Association  lias  been  forim-d  at 
Kansas  City.  Mo.,  vvitli  Mr.  I'',.  J.  Itowers  as  cliairnian  :un\ 
Mr.  I.  M.  Artluir.  jr..  as  secretary.  Meml)i-rsliii)  in  the 
>*ection  will  include  persons  residin-;  in  St.  Joseph,  Mo.; 
Atchison.  Topeka  and  I.eavenwortli.  K.ni.,  ;is  well  ;is  K.ins.is 
('itv. 

*  «     * 

Kaii  K(iAi)  C  o.NVKN  I  IONS  IN  (iiicACo. —  The  thirU'ciilh  ;in 
inial  convention  of  the  .American  Railway  i'".iij;ineering  As- 
sociation was  held  at  the  Congress  Hotel,  Chicago,  on 
March  u)  to  21,  inclusive.  This  is  the  association  generally 
known  for  a  number  of  years  as  the  "Maintenance  of  Way" 
.Association.  Various  connnittee  reports,  including  that  on 
"electricity,"  were  discussed.  More  extended  reference  to 
the  proceedings  of  the  convention  will  be  made  next  week. 
On  March  18  there  was  a  stated  meeting  of  the  Railway 
Signal  Association  at  which  progress  reports  were  made 
on  such  subjects  as  alternating-current  sjiccifications  for 
automatic  signaling,  standard  plans  for  mechanical  inter- 
locking, relays  and  cliannel  pins.  During  the  week  an  ex- 
cellent exhibition  of  railway  appliances  was  given  at  the 
Coliseum. 

*  *     » 

American  Society  for  Promoting  Efficiency. — Fol- 
lowing a  two-day  opening  session  held  in  the  Engineering 
Societies  Building,  New  York,  on  March  18  and  ig,  the 
-American  Society  for  Promoting  Efficiency  was  organized 
with  an  enrolled  membership  of  more  than  800.  Mr.  Henry 
R.  Towne  was  elected  president  and  the  following  directors 
were  chosen:  Messrs.  Bion  J.  Arnold,  Chicago;  Roger  W. 
Babson,  Wellesley,  Mass.;  W.  C.  Brown,  New  York;  James 
G.  Cannon,  New  York;  M.  E.  Cooley,  Ann  Arbor,  Mich.; 
W.  W.  Freeman,  Brooklyn;  W.  F.  M.  Goes,  Urbana,  111.; 
Luther  H.  Gulick,  M.  D..  New  York;  William  McConway, 
Pittsburgh;  H.  R.  Hatfield,  Berkeley,  Cal. ;  Melville  W. 
Mix,  Mishawaka,  Ind. ;  Isidor  Straus,  New  York;  George 
VVestinghouse,  East  Pittsburgh,  Pa.,  and  Schuyler  S. 
Wheeler,  Ampere,  N.  J. 


and  data  are  furnislud  on  the  relation  oi  the  mutual  induct 
ance  of  adjacent  coils  to  their  self-inductance.     Copies  of 
the    bulletin    may    be    obtained    gratis    upon    application    to 
W.    1'.   M.   (loss,  director   of   the    i'.ngineering    Experiment 
.Station.  Universitv  of  Illinois.  Urbana,  111. 


SOCII'/IY  MEETINGS. 

CiiicACJo  1.  1-:.  S.  Meeting. — "The  Influence  of  Spectral 
Character  of  Eight  on  Effectiveness  of  Illumination"  was 
the  subject  of  a  paper  by  Mr.  M.  Luckiesh,  (Cleveland, 
(Jhio,  read  at  a  meeting  of  the  Chicago  Section  of  the 
Illuminating    l-jigineering   .Society   on    March    21. 


NOKTIIWEST      l^LECTRIC     ASSOCIATION      CONVENTION. The 

executive  connnittee  of  the  Northwest  Electric  Light  & 
Power  Association  has  selected  Sept.  12,  14  and  16  as  the 
dates  for  holding  the  next  annual  convention  in  Portland, 
Ore.  The  secretary  of  the  association  is  Mr.  N.  W. 
Brockett,  Cataract  Building,  Seattle,  Wash. 


Electric  Vehicle  Association  of  America. — The  regu- 
lar monthly  meeting  of  the  Electric  Vehicle  Association  of 
America  will  be  held  in  the  Engineering  Societies  Building, 
New  York,  March  26.  "Efficient  Charging  of  Electric 
Automobile  Batteries"  is  the  title  of  the  paper  to  be  pre- 
sented, and  its  author  is  Mr.  |.  F.  Lincoln,  of  the  Lincoln 
Electric  Company.  Cleveland,  Ohio. 


Birmingham  Electrical  Engineers. — The  Birmingham 
(Ala.)  Association  of  Electrical  Engineers,  which  was  or- 
ganized in  June,  191 1,  has  an  enrolment  of  fifty  members 
among  the  electrical  engineers  of  the  Birmingham  district. 
Meetings  are  held  regularly  on  the  second  Monday  of  each 
month.  The  president  of  the  association  is  Mr.  H,  M.  Gass- 
man  and  the  secretary-treasurer  Mr.  W.  H.  Fleming. 


i 


Westinghouse  Banquet. — The  employees  of  the  various 
Westinghouse  companies  held  a  banquet  in  the  Fort  Pitt 
Hotel,  Pittsburgh,  March  16.  Approximately  500  covers 
were  spread  and  the  affair  was  most  successfully  conducted. 
Mr.  E.  M.  ^err,  president  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  acted  as  toastmaster,  and  the 
speakers  and  topics  were  as  follows:  Mr.  A.  L.  Humphrey, 
Westinghouse  Air  Brake  Company,  "The  Power  of  Air" ; 
Colonel  H.  G.  Prout,  Union  Switch  &  Signal  Company, 
"Co-operation";  Mr.  T.  E.  Clifford,  Pittsburgh  Meter  Com- 
pany, "Gas";  Mr.  G.  W.  Guthrie,  ex-Mayor  of  Pittsburgh, 
"Pittsburgh";  Mr.  Guy  E.  Tripp,  chairman  of  board  of 
directors  Westinghouse  Electric  &  Manufacturing  Com- 
pany, "Public  Relations";  Mr.  J.  J.  Jackson,  attorney  West- 
inghouse Electric  &  Manufacturing  Company,  "Entropy," 
and  Mr.  E.  H.  Snififen,  sales  nianager  Westinghouse  Ma- 
chine Company,  "Steam." 

Inductance  of  Coils. — A  bulletin  (No.  53)  by  Profs. 
Morgan  Brooks  and  H.  M.  Turner  has  just  been  issued  by 
the  Engineering  Experiment  Station  of  the  University  of 
Illinois,  which  discusses  the  theory  and  determination  of 
the  self-inductance  of  coreless  coils.  An  empirical  modifica- 
tion of  the  common  formula  for  the  inductance  of  solenoids 
is  presented  as  the  Brooks  universal  formula  applicable  to 
all  forms  of  cylindrical  coils.  Easy  methods  are  given  for 
predetermining  the  dimensions  of  a  coil  for  any  required 
reactance  or  inductance,  for  any  purpose  from  the  massive 
power  protective  coils  to  the  smallest  instrument  coils. 
Definite  coil  proportions  are  assigned  for  producing  the 
maximum  inductive  effect  with  a  given  length  of  conductor. 


Philauelphia  1.  E.  S.  Meeting. — At  a  meeting  of  the 
Philadelphia  Section  of  the  Illuminating  Engineering  So- 
ciety held  on  March  15  Prof.  Arthur  J.  Rowland  delivered 
the  third  of  his  series  of  educational  talks  on  shades  and 
redistribution  of  light,  Dr.  Herbert  E.  Ives  presented  a 
paper  entitled  "The  Application  of  Photography  to  Pho- 
tometric Problems,"  and  Dr.  Clayton  H.  Sharp  discussed 
European  lighting.  The  attendance  at  the  meeting  totaled 
133- 

Jovian  Luncheon,  New  York. — There  was  the  usual 
large  attendance  of  the  members  of  the  New  York  branch 
of  the  Sons  of  Jove  at  the  regular  luncheon  held  at  Kalil's 
Restaurant  on  March  20.  Mr.  T.  M.  Debevoise,  the  prin- 
cipal speaker,  delivered  an  interesting  address  on  "Elec- 
trilal  Merchandising,"  in  which  he  dwelt  on  the  important 
position  occupied  by  the  jobbers  in  the  electrical  industry 
and  the  benefit  which  the  members  of  the  order  would  de- 
rive from  the  continuance  of  its  co-operative  work. 


Baltimore  Sons  of  Jove. — The  Baltimore  branch  of  the 
Sons  of  Jove  held  the  first  of  a  series  of  weekly  luncheons 
at  the  Carrollton  Hotel  last  week.  In  order  to  stimulate 
interest,  a  theatre  party  has  been  planned  for  Thursday 
evening,  March  28,  when  the  Sons  will  see  "Rebecca  of 
Sunnybrook  Farm."  The  officers  of  the  Baltimore  Chap- 
ter are:  Messrs.  Herman  Samuels,  William  F.  Tanner,  H. 
M.  Jones,  Henry  A.  Shepherd  and  Charles  H.  Lamar.  A 
smoker  will  be  held  before  the  performance  at  which  time 
the  boxes  and  orchestra  seats  will  be  auctioned. 
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ELECTRICAL  INSTALLATION  OF 

MOUNT  WILSON  SOLAR  OBSERVATORY. 


Complete  Electrical  Equipment  for  Operation  of  Giant 
Telescope     Description  of  Various  Auxiliary  Elec- 
trical Apparatus     Representation  of  Solar  Con- 
ditions by  Powerful  Electric  Furnace. 

By  Howard  S.  Knowi.ton. 

Till-,  importance  of  electricity  as  an  auxiliary  in  the 
conduct  of  research  work  is  nowhere  better  illus- 
trated than  in  the  field  of  astronomical  investigation. 
The  widest  range  of  service  is  demanded  by  the  present- 
day  astronomer  from  the  equipment  at  his  disposal,  for  the 
cost  of  research  limits  the  variety  of  apparatus  available  in 
many  instances  and  necessitates  the  most  efficient  use  of 
all  available  resources.  The  safe  and  accurate  movement 
of  heavy  mechanism,  the  refined  adjustment  of  delicate 
apparatus  and  the  specialized  illumination  of  equipment 
parts  provide  an  attractive  field  of  service  for  electricity. 
Within  recent  years  also  electricity  has  come  to  the  front 
in  connection  with  the  duplication  of  observations  in  the 
astronomical  laboratory  for  the  purpose  of  checking  the 
interpretation  of  phenomena  recorded  at  the  telescope  and 
spectrograph.  Intensified  electric  heating  plays  an  impor- 
tant part  in  some  of  the  latest  work  of  this  kind,  and  by  its 
aid  many  striking  advances  are  being  made  in  the  world's 
knowledge   of   heavenly   bodies. 

PURPOSE   OF   THE   OBSERVATORY. 

One  of  the  most  famous  astronomical  research  plants  in 
the  world  is  the  Mount  Wilson  Solar  Observatory  of  the 
Carnegie  Institution  of  Washington,  located  near  Pasadena, 
Cal.,  at  an  altitude  of  about  5900  ft.  above  sea  level,  on  the 
summit  of  one  of  the  principal  peaks  of  the  Sierra  Madre 
range.     Within  the  past  five  years,  under  the  directorship 


Fig.    1  —  Dome    of    60-in.    Telescope. 

of  Dr.  George  E.  Hale,  this  observatory  has  contributed  so 
much  new  material  to  the  study  of  stellar  evolution  that  it 
is  safely  the  leading  organization  of  its  character  in  tlie 
astronomical  field.  At  almost  every  step  electricity  has 
greatly  facilitated  the  progress  of  the  work,  and  it  is  prob- 
able that  onlv  a  small  fraction  of  tlie  results  attained  could 


have  been  had  without  tiie  use  of  specialized  equipment  for 
lighting,  heating  and  motor  service. 

GENERAL    EyUIPMENT. 

The  observatory  prooer  is  situated  on  the  summit  of  the 
mountain,  the  principal  laboratory,  shops  and  storehouses 
being  located  in  Pasadena.    The  more  important  equipment 


Fig.    2 — Mount     Wilson     Observatory    Tower. 

of  the  observatory  consists  of  a  60-in.  reflecting  telescope, 
the  so-called  Snow  horizontal  telescope  and  two  vertical 
"tower"  telescopes,  150  and  60  ft.  high  respectively.  An 
auxiliary  laboratory  and  small  shop  are  also  located  on  the 
mountain,  with  a  plant  for  supplying  electrical  energy  to 
the  various  buildings.  The  great  majority  of  supplies  are 
transported  to  the  observatory  by  muleback  over  a  trail 
about  <S  miles  long,  from  the  base  of  which,  in  the  village  of 
Sierra  Madre,  fast  and  frequent  service  is  given  to  and 
from  Los  Angeles  by  the  Pacific  Electric  Railway. 

ELECTRIC    TRUCK    IN    MOUNTAIN    SERVICE. 

Perhaps  the  most  conspicuous  service  ever  rendered  by 
electricity  at  the  observatory  was  in  connection  with  the 
transportation  of  the  principal  parts  of  the  60-in.  reflecting 
telescope  from  Pasadena  to  the  summit  of  the  mountain. 
To  accomplish  this  an  old  lo-mile  trail  30  in.  wide  was 
rebuilt  into  a  road  10  ft.  in  width.  The  width  w^as  deter- 
mined by  the  size  of  the  large  castings  to  be  transported, 
and  in  addition  to  the  *^elescope  parts  a  large  amount  of 
structural  steel  was  handled  over  the  new  thoroughfare. 
The  equipment  was  hauled  up  the  mountain  by  a  5-ton 
"Conple-(  iear"  gasoline-electric  truck  equipped  with  a  40-hp 
Brcnnan  engine  driving  through  gearing  a  17-kw,  125-volt 
direct-current  generator  mounted  on  the  chassis.  In  each 
of  the  four  wheels  of  the  truck  was  mounted  a  6-hp  motor. 
The  truck  was  operated  on  grades  varying  from  10  to  20 
per  cent,  and  two  days  were  required  in  making  each  ascent. 
Two  steering-gear  equipments  were  provided,  and  the  truck 
could  be  turned  in  a  very  small  circle  and  steered  from 
either  end  as  desired.  About  a  dozen  loads  were  carried 
up  the  mountain  in  connection  with  the  erection  of  the 
60-in.  telescope.  At  the  present  time  a  loo-in.  glass  is 
being  ground  in  the  Pasadena  shops,  and  it  is  probable  that 
electric  transportation  will  be  brought  into  play  again  in 
connection  with  the  haulage  of  this  equipment  up  the  moun- 
tain.    The  loo-in.  outfit  will  be  tlie  largest  telescope  in  the 
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worlil.  and.  bosidt-.s  l)c'iiin  operated  by  small  iiKitors  witli 
j)iisli-l)iitt()ii  control,  it  will,  liko  the  6o-iii.  plass,  have  been 
ground  entirely  by  motor-driven  tools.  l'"xperience  has 
shown    that    at    the   utmost    four   mules   cannot   carrv    over 


Fig,    3 — Interior   of    Pasadena    Laboratory. 

750    11).    of    equipment    apiece,    while    the    gasoline-electric 
truck  carried  5  tons  without  difficulty. 

GENERATING  STATION. 

Electrical  energy  used  at  the  observatory  is  supplied  from 
a  small  generating  station  on  the  summit,  which  contains  a 
17-kw,  125-volt  compound-wound  Westinghouse  direct-cur- 
rent generator  driven  by  belt  from  a  horizontal  Fairbanks- 
Morse  engine  burning  distillate,  and  a  7.5-kw  rotary  con- 
verter giving  80  volts  alternating  current  when  supplied  with 
direct  current  at  150  volts.  A  40-kw  generator  of  the  125- 
volt  direct-current  type  has  lately  been  purchased  in  addition 
to  the  foregoing  equipment,  and  it  is  to  be  directly  driven 
by  a  50-hp  vertical,  twin-cylinder  Fairbanks-Morse  engine. 
For  constant-potential  work  of  great  steadiness  and  for 
supplying  electrical  energy  to  the  observatory  buildings  at 
night  without  operating  the  distillate  engine  equipment  a 
storage  battery  has  been  installed  in  a  special  house.  This 
consists  of  two  sets  of  55  "Chloride"  cells  each,  wired  for 
either  series  or  multiple  operation,  and  including  taps  for 
the  supply  af  energy  at  special  voltages.  The  battery  house 
is  a  26-ft.  by  14-ft.  concrete  structure  containing  a  false 
roof  with  about  3  ft.  of  air  space  between  it  and  the  corru- 
gated-iron roof  at  the  top  of  the  building.  This,  with  the 
use  of  canvas  curtains  to  protect  the  building  from  the 
intense  rays  of  the  sun,  has  cut  down  the  evaporation  of  the 
electrolyte  about  50  per  cent.  The  rafters  of  the  battery 
house  are  treated  with  asphaltum  paint  in  the  usual  manner, 
and  to  facilitate  the  handling  of  single  cells  a  portable  hand- 
operated  crane  of  about  750-lb.  capacity  has  been  installed. 
Distilled  water  is  supplied  through  a  0.5-in.  lead  pipe  con- 
necting with  a  small  still  in  the  neighboring  power  house. 

The  electrical  service  of  the  plant  is  controlled  at  a  four- 
panel  switchboard  in  the  power-house  engine-room,  contain- 
ing various  switches,  fuses  and  instruments  designed  to 
enable  the  output  to  be  utilized  in  the  most  flexible  manner. 
These  include  Cutter  inverse  circuit-breakers,  double-pole, 
double-throw  switches  for  throwing  either  generator  upon 
any  line  or  upon  either  of  the  two  battery  sections ;  switches 
by  which  either  battery  section  may  be  connected  with  any 
feeder ;  four  Weston  ammeters  indicating  the  charging  and 
discharging  current  of  the  battery  sections;  two  watt-hour 
meters  on  the  battery-discharge  service,  and  a  voltmeter. 
The  service  of  the  observatory  requires  current  supplies 
ranging  from  0.25  amp  to  350  amp  at  from  2  volts  to  150 
volts.  All  the  distribution  is  effected  by  cables  leading  from 
the  power  house  to  the  various  buildings,  these  being  carried 
in  2-in.  vitrified  conduit   as   the   standard   method   of  con- 


struction. Two  No.  3-0  H.  \'  S.  cables  are  run  from  the 
jjowcr  house  to  the  dome  housing  the  6o-in.  telescope,  a  dis- 
tance of  about  600  ft.,  and  two  No.  4-0  cables  arc  to  serve 
the  100  in.  instrument  and  way  points  when  the  fr)rmcr  is 
pl;ici(|   in   npc-ralinn. 

MOTOK    Arri.K  A  I  IONS   TO   60-IN.   TEI-ESCOI'E. 

The  extended  use  of  small  motors  at  the  observatory  illus- 
trates the  great  convenience  of  electricity  in  the  manipula- 
tion of  astronomical  apparatus  of  varying  size  and  weight, 
ranging  from  the  control  of  the  6o-in.  telescope  to  the 
delicate  service  re(|uired  in  rocking  photogra;)hic  plates  in 
the  ])rocess  of  develojjment.  'i'he  great  6c;-in.  reflector, 
which  is  one  of  the  two  largest  existing  telescopes,  has  been 
in  service  about  three  years.  It  is  housed  in  a  steel  dome 
whicli  is  rotated  by  4  hp  in  motors,  the  opening  and  closing 
shutter  being  operated  by  a  6-hp  motor.  Inside  the  dome 
the  observing  platform  is  raised  and  lowered  by  a  3-hp 
motor  drive.  The  fast  motion  of  the  telescope  in  right 
ascension  is  operated  by  a  2-hp  motor  and  the  quick  motion 
in  declination  by  a  0.3-hp  motor.  The  slow  motions  in 
declination  and  right  a.scension  are  handled  by  a  0.5-hp  and 
a  0.25-hp  motor  respectively.  l'"our  motors  of  1/16  hp  each 
are  used  in  adjusting  various  convex  mirrors  in  changing 
the  focal  length  of  the  telescope.  'J'he  driving  clock 
mechanism  is  wound  by  a  i-hp  motor,  and  when  the  tele- 
scope is  used  in  spectrographic  work,  a  miniature  motor  is 
used  to  operate  a  4-in.  fan  in  the  prism  box,  for  the  purpose 
of  stirring  the  air  and  maintaining  constant  optical  condi- 
tions. A  small  electric  heater  is  also  required  in  this  work 
to  regulate  the  temperature  of  the  spectrograph  and  keep  the 
optical  train  at  a  constant  degree  of  heat.  An  automatic 
adjustable  thermostat  is  used  to  control  the  operation  of  the 
heater.  Of  the  moving  parts  of  the  telescope,  21.5  tons  are 
carried  in  a  mercury  float.  The  6o-in.  mirror  itself  weighs 
1900  lb.  The  larger  parts  of  the  mounting,  including  the 
base,  polar  axis,  mercury  float,  trough  and  tube,  were  manu- 
factured by  the  Union  Iron  Works,  of  San  Francisco.  The 
construction  of  all  the  smaller  and  more  refined  parts  of 
the  mounting,  including  the  driving  clock  and  its  connec- 
tions, the  electric  quick  and  slow  motion  mechanism,  lever- 
support  system  for  the  large  mirror,  double-slide  plate  car- 
rier and  other  details,  were  fabricated  in  the  electrically 
driven  shop  of  the  observatory  at  Pasadena.  In  the  earlier 
days  of  operation,  as  a  means  of  keeping  the  teeth  of  the 
principal  worm  gear  in  the  finest  condition,  use  was  made 
of  a  small  motor  by  means  of  which  the  gear  and  worm 
could  be  repolished  at  any  time,  the  practice  being  to  dis- 
connect the  worm  shaft  from  the  driving  clock  and  run  the 
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Fig.    4 — 1-hp    Variable-Speed    IVlotor    Driving    Spectre- Heliograph 

gearing  together  in  the  lubricant  for  an  hour.  The  moving 
parts  of  the  telescope  weigh  nearly  23  tons.  The  quick- 
motion  drive  provides  for  a  movement  of  30  deg.  per  minute 
of  time  in  both  right  ascension  and  declination.     The  slow 
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motion  provides  for  two  speeds,  one  of  6  inimitcs  of  arc  in 
a  minute  of  time,  for  ordinary  fine  setting,  and  a  slower 
one  of  Yi  minute  of  arc  in  a  minute  of  time  for  guiding  the 
spectrographs.  The  observing  platform  in  the  dome  is 
raised  and  lowered  by  a  3-hp  motor,  as  stated,  and  this  plat- 
form can  be  moved  either  from  the  operating  floor  or  from 
the  platform  itself  by  simply  ])ushing  a  button.  It  is  de- 
signed to  remain  automatically  lidri/oiital  in  all  |)ositions. 

DOMK  SERVICE. 

The  dome  is  58  ft.  in  diameter  and  is  of  light  steel  con- 
struction with  sheet-metal  covering,  coated  inside  with 
granulated  cork  to  prevent  dripping  from  condensation  of 
moisture,  and  is  painted  white  outside.  It  revolves  on 
double  tracks  which  are  machined  true,  the  dome  wheels 
being  all  conical,  double  and  furnished  with  I  less-Bright 
ball  bearings.  It  moves  with  great  smoothness.  Two 
motors  are  used  in  turning  it.  One  is  a  3-hp  motor,  which  is 
so  geared  that  the  dome  n.akes  one  complete  revolution  in 
six  minutes,  and  the  other  is  a  i-hp  motor,  which  drives  a 
variable-speed  machine  by  which  the  speed  of  the  dome  can 
be  changed  from  one  revolution  per  hour  to  one  revolution 
in  twenty-four  hours.  This  allows  the  observer,  when 
working  on  the  platform  directly  attached  to  the  dome,  to 
be  moved  with  exactly  the  right  speed  to  compensate  for  the 
horizontal  component  of  the  motion  of  the  telescope.  The 
building  has  two  sheet-metal  walls  with  a  2-ft.  air  space 
between  and  is  made  air-tight  by  a  water-seal  and  sheet- 
metal  windows  and  doors  closing  against  rubber  packing. 
Four  "Chloride"  cells  are  installed  in  the  base  of  the  dome 
building  to  eupply  energy  for  small  lamps  and  time-clock 
winding.  Small  4-volt  lamps  are  used  in  guiding  the  eye- 
pieces of  the  apparatus.  The  dome  shutter  is  lined  with 
air-tight  cushions  which  can  be  locked  in  place  by  levers. 
In  the  early  morning,  after  a  night's  work,  the  dome  and 
building  are  closed,  and  thus  the  great  volume  of  120,000 
cu.  ft.  of  cool  air  is  shut  in  for  the  day.  This  provision, 
with  the  complete  sun  protection  of  the  dome  and  building, 
reduces  the  rise  in  temperature  within  the  structure  to  a 
very  few  degrees.  Special  ventilating  trap-doors  and  win- 
dows are  installed  to  enable  the  effect  of  air  currents  inside 
the  dome  to  be  nullified. 

MOTOR  SERVICE  IN  SNOW  AND  TOWER  TELESCOPES. 

In  the  operation  of  the  Snow  horizontal  telescope  a 
l/i6-hp  motor  is  used  for  slow-motion  work  in  right  ascen- 


30  in.  in  diameter,  a  second  mirror  being  provided  to  reflect 
the  light  back  to  a  concave  mirror  of  60-ft.  focal  length 
which  forms  a  large  image  of  the  sun  within  the  telescope 
housing   or   laboratory   structure.     The    150-ft.    tower   tele- 
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-Electric    Furnace    Designed    by    Dr.    A.    S.    King. 


sion,  and  two  /^-hp  motors  are  installed  for  other  slow- 
motion  service.  A  j/^-hp  motor  is  used  here  in  driving  a 
spectroheliograph  when  making  observations  of  the  sun. 
The  Snow  telescope  is  essentially  a  ccelostat  with  a  mirror 


Fig.   6 — One   of  the  Two   Largest   Telescopes   in   the   World. 

scope  is  provided  with  a  i-hp  motor  on  its  dome  drive,  a 
i-hp  motor  on  its  cross-carriage,  and  a  0.5-hp  motor  on  its 
clock-winding  mechanism.  Three  lens  focusing  motors  of 
I  hp  each  are  installed,  with  two  0.25-hp  motors  on  the 
ccelostat  motions  and  two  similar  motors  on  the  so-called 
flat-mounting  mechanism.  On  the  main  floor  of  this  tele- 
scope building  or  tower  a  i-hp  motor  is  installed  for  driving 
a  spectroheliograph,  and  a  small  electric  elevator  is  in 
service,  driven  by  a  4-hp  motor.  A  pit  in  the  earth  75  ft. 
deep  is  provided  for  the  focus  of  the  lens,  and  this  contains 
a  0.5-hp  motor  for  rotating  a  spectroheliograph  and  three 
0.25-hp  motors  used  in  focusing,  in  tipping  prism  and  mirror 
equipment.  A  small  dark  room  is  jjrovided  with  a  plate- 
rocking  motor  for  development  work.  The  60-ft.  tower 
telescope  is  provided  with  a  i-hp  variable-speed  motor 
driving  a  spectroheliograph  by  belting,  gearing  and  re- 
ducing pulleys  across  the  image  of  the  sun.  The  top  of 
the  tower  is  equipped  with  a  slow-motion  driving  clock 
motor  of  i/i6-hp  rating,  and  a  motor  will  shortly  be  in 
service  for  clock  winding. 

CONTROL  AND  AUXILIARY   SERVICE. 

The  observatory  is  standardizing  the  practice  of  con- 
trolling all  motors  by  solenoid  switches  governed  by  push- 
buttons located  in  the  most  convenient  places.  All  solenoids 
used  were  designed  by  Mr.  M.  C.  Dowd.  engineer  of  the 
observatory,  and  are  provided  with  double  magnetic  return 
circuits.  These,  with  the  various  knife  switches  and  fuses 
required  at  different  observing  stations,  are  mounted  usually 
upon  insulated  panels  out  of  the  way  of  the  observer,  only 
the  push-buttons  being  close  to  the  investigator's  hand  at 
the  moment  of  taking  ol)servations  or  making  adjustments. 
Besides  the  applications  of  electricity  at  the  various  instru- 
ments, the  observatory  utilizes  energy  from  its  generating 
plant  in  connection  with  water  supply  and  fire  protection. 
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Ahmil  iwnitv  liyilraiit.s  arc  localrd  abuiil  tin-  .siiimuil,  ami 
tlu'sc  arc  suijplii'd  with  water  from  two  coiuTctc  reservoirs 
of  a  combinoil  cai)acity  of  170.1)00  ^al.  I'lic  water  siii)|)ly  is 
drawn  from  a  oaiui»  about  jooo  ft.  down  the  mouiitaiii  on  tlu- 
north  sidf,  an  S  lip.  .(in.  by  ()-in.  tripK'x  pump  witli  ,V"*-f'- 
lift  beinjj  installod.     .\n  independent  J.5-iu.  I)y  4-in.  fire  pump 


Fig.     7 — Electromagnet     in     Pasadena     Laboratory. 

driven  by  a  5-hp  motor  is  also  in  service.  A  5-hp  motor- 
driven  concrete  mixer  is  frequently  used,  and  a  double-drum 
electric  hoist  will  shortly  be  added  to  the  equipment  of  the 
observatory.  Among  the  other  auxiliary  uses  of  electricity 
on  the  summit  are  the  operation  of  a  i/12-hp  motor  on  a 
horn-signaling  equipment  for  calling  various  observers  to 
the  telephone,  three  portable  electric  drills,  a  132-watt  elec- 
tric heater  used  in  keeping  photographic  developing  solu- 
tion warm  in  cold  weather,  ruby  incandescent  lamps  for 
dark-room  illumination,  and  laboratory  equipment  service. 
The  latter  includes  a  i-hp  motor  operating  a  small  lathe  and 
grinder  in  a  machine  shop  inside  the  power  house,  a  focus- 
ing arc  lamp  for  enlargement  work,  storage-battery  winding 
of  time  clocks  and  induction-coil  equipment  for  spark  in- 
vestigations, particularly  in  the  comparison  of  spectra  pro- 
duced between' metal  electrodes. 

PASADENA   LABORATORY. 

The  investigations  of  sun-spot  spectra  in  the  small  lab- 
oratory erected  in  1905  on  Mount  Wilson  made  it  necessary 
to  supplement  the  equipment  on  the  summit  with  a  large 
electric  furnace,  which  was  installed  at  the  Pasadena  in- 
strument shop.  As  the  further  development  of  sun-spot 
work  required  the  use  of  a  more  perfect  electric  furnace  and 
as  the  apparatus  demanded  energy  at  a  greater  rate  than  it 
could  be  generated  economically  on  Mount  Wilson,  it  be- 
came advisable  to  establish  a  permanent  laboratory  in  Pasa- 
dena, where  electrical  energy  could  be  obtained  in  sufficient 
quantity  and  at  moderate  cost  from  the  Southern  California 
Edison  Company.  This  step  was  taken  in  1908,  and  a  large 
shop  and  laboratory  plant  is  now  in  service  at  this  point. 

In  the  laboratory  at  Pasadena  the  observations  on  the 
mountain  are  constantly  being  imitated  by  expert  physicists. 
Here,  at  the  high  temperatures  of  electric  furnaces,  in 
sparks,  vacuum  tubes  or  flames,  the  conditions  analyzed  at 
the  observatory  in  connection  with  work  upon  the  heavenly 
bodies  are  so  far  as  possible  duplicated  experimentally. 
Thus  the  phenomena  exhibited  by  the  vapor  of  iron  and 
other  substances  produced  in  sun-spots  have  been  exactly 
reproduced  in  a  spark  between  the  poles  of  a  powerful 
electromagnet,  and  in  the  analysis  of  these  conditions  and 
results  the  evidence  favoring  the  existence  of  a  magnetic 


lirld  III  smi-s|)()ts  wliicii  was  funiislu-d  by  tiie  solar  observa 
lions  made  on  the  mountain  has  bi-t-n  confirmed  beyond  all 
iloubt.  [•".xtendid  researches  have  been  made  u|)on  the 
spark  spectr.i  of  iron  and  titanium,  a  new  and  cl.iborate 
study  of  tin-  Xeeinan  effect  ;  upon  the  effect  of  pressure  upon 
electric  furnace  spectra,  and  ii|)on  the'Sl)ectra  of  vanadimii. 
The  results  of  this  work  have  ch.illenped  the  interest  of  the 
astro-physical  world,  and.  as  in  the  investigations  on  the 
mountain,  clcrtricity  li.is  been  indispensable. 

KI.KCTKU:    KUKNAfE    WORK. 

In  general,  the  laboratory  is  arranged  so  that  the  rays 
from  various  light  sources  can  be  examined  with  the  utmost 
convenience,  on  either  horizontal  or  vertical  spectrographs. 
.•\  constant-temperature  well  for  work  of  extreme  accuracy 
has  been  built  into  the  laboratory  floor,  with  waterproof 
brick  walls  extending  30  ft.  below  the  surface  of  the  earth. 
The  electric  furnace  equii)ment  and  other  light-producing 
sources  stand  on  rigid  piers  arranged  in  general  in  a  circle 
about  the  center  of  the  spectrograph  slit.  The  electric 
furnace  equipment  includes  a  new  apparatus  designed  by 
Dr.  .Arthur  S.  King,  superintendent  of  the  physical  lab- 
oratory, this  furnace  being  built  to  withstand  a  pressure  of 
200  atmospheres.  This  furnace  is  described  in  detail  in 
"Contributions  from  the  Mount  Wilson  Solar  Observatory. 
No.  28,"  published  by  the  Carnegie  Institution  of  Washing- 
ton. It  has  many  interesting  features,  including  a  heating 
range  rising  to  3000  deg.  C.  maximum,  consuming  1000  amp 
at  20  volts  at  normal  load.  The  furnace  is  of  the  tube- 
resistor  type,  the  tube  being  protected  from  the  air.  The 
tube  length  is  adjustable,  and  jacketing  is  accomplished  by 
carborundum  powder  filling  the  space  between  the  con- 
taining half-cylinder  and  a  carbon  protector.  Agglomerated 
carbon  or  Acheson  graphite  has  been  used  for  resistor  tubes, 
the  graphite  giving  the  better  results.  The  resistor  is  in- 
cased in  a  cartridge-type  structure  of  steel  with  arrange- 
ments for  water  cooling  and  a  plate-glass  window  of  trun- 
cated cone  shape  held  with  the  large  end  inside  by  a  bronze 
frame.  Energy  is  taken  from  a  50-kw  transformer  sup- 
plied at  2000  volts  and  giving  from  5  to  30  volts  in   four 


Fig. 


-IVlodel     of    100-in.     Telescope     Mounting. 


Steps  on  the  secondary.  No  regulating  rheostat  is  used,  the 
different  voltage  steps  giving  the  heating  range  desired. 
With  graphite  tubes  a  temperature  of  3015  deg.  C.  has  been 
obtained,  and  titanium  and  vanadium  have  for  the  first  time 
been  vaporized  outside  the  electric  arc.  Investigations  in- 
dicate that  the  vaporizing  point  of  carbon  is  much  below 
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the  temperature  of  the  hottest  part  of  the  carbon  arc,  mak- 
ing it  probable  that  the  high  temperature  of  the  positive 
terminal  is  due  to  a  superheating  caused  by  a  bombardment 
of  this  pole  by  particles  impelled  by  electric  forces  present 
in  the  arc. 

El.ECTKOMAGNETlt     .\.\1)   TKANSKOKMER   EQUIPMENT. 

The  electrical  equipment  of  the  laboratory  also  includes 
a  Weiss  electromagnet  giving  a  field  of  55,000  c.g.s.  lines 
per  square  centimeter,  120,000  amp-turns  being  used.  The 
magnet  is  one  of  the  three  most  powerful  laboratory  mag- 
nets in  the  world  and  absorbs  a  maximum  of  16  k\v  at  200 
volts.  It  is  water-cooled  and  has  a  field  100  per  cent  larger 
for  the  same  gap  than  former  designs.  A  DuBois  electro- 
magnet is  also  in  service,  thus  giving  35,000  gausses  with 
20  amp,  at  a  0.5-mm.  air-gap.  A  2-kw  motor-generator  set, 
various  step-down  transformers,  air  pumps,  induction  coils 
and  other  auxiliary  apparatus  arc  in  frequent  service.  The 
principal  high-tension  transformer  gives  a  potential  of 
64,000  volts  maximum,  with  an  input  of  5  kw,  the  dis- 
tributing wires  being  carried  about  the  laboratory  in  glass 
tubes.  Fan  motors  are  used  in  cooling  rheostat  coils  in  the 
laboratory,  and  pit  lighting  is  handled  electrically  by  in- 
candescent units.  Pit  wiring  is  run  in  conduit.  The  pit 
temperature  varies  by  only  about  6  deg.  throughout  the 
year.  The  2-kw  motor-generator  has  a  direct-current  volt- 
age range  of  from  90  to  120  and  serves  well  for  small  arc 
lamps  and  other  apparatus  requiring  moderate  currents.  A 
12.5-kw  direct-current  generator  directly  driven  by  a  three- 
phase  motor  supplies  energy  to  the  electromagnetic  equip- 
ment, and,  as  stated,  the  large  electric  furnace  is  supplied 
from  a  50-kw  transformer,  heavy  copper  cables  being  run 
to  it  through  a  floor  conduit.  A  motor-driven  air  com- 
pressor is  also  available. 

GRINDING    lOC-IN.    MIRROR    HY    CENTRAL-STATION    SERVICE. 

.All  the  tools  in  the  instrument  and  repair  shops  of  the 
observatory  are  driven  by  electric  motors,  the  group  plan' 
being  employed  at  present,  although  the  probabilities  arc' 
that  individual  driving  will  supersede  the  present  installa- 
tion. Only  the  most  skilled  mechanics  are  employed.  About 
65  hp  in  motors  is  in  service  in  the  shops,  driving  saws, 
grinders,  lathes,  drills  and  other  tools  of  the  kind.  Induc- 
tion motors  are  largely  used  for  this  service.  The  most 
interesting  work  under  way  at  present  is  the  grinding  of 


Fig.   9 — Grinding   the    Largest   Telescope    Mirror,    100-in.    Diameter. 

the  100-in.  mirror  for  the  new  reflector.  The  machinery 
for  this  service  was  developed  largely  under  the  direction 
of  Prof.  G.  W.  Ritchey,  who  was  responsible  for  the  grind- 
ing and  mounting  of  the  6o-in.  reflector.  The  loo-in.  glass 
was  purchased  through  a  gift  by  Mr.  John  D.  Hooker,  of 
Los  Angeles.     It_  is   13  in.  thick,  weighs  about   5  tons  and 


was  cast  by  the  Plate  Glass  Company  of  St.  Gobain,  I'rancc. 
The  work  of  parabolizing  requires  the  use  of  the  most  deli- 
cate methods  known  in  astronomical  mechanics,  and  the 
machinery  for  accomplishing  this  purpose  is  entirely  motor- 
driven.  The  mirror  is  rotated  beneath  a  grinding  tool 
capable  of  varied  adjustment,  a  5-hp  induction  motor 
driving  the  table,  while  a  0.25-hp  motor  is  used  in  moving 
the  tool  arm.  Extraordinary  precautions  are  taken  to  avoid 
injury  to  the  glass  surface  in  the  latter  stages  of  the  work 
and  near  the  completion  of  the  task  only  five  minutes'  grind- 
ing per  day  with  rouge  of  triple  precipitation  through  dis- 
tilled water  can  be  accomplished,  on  account  of  the  danger 
of  molecular  disarrangement  through  heating.  The  floors 
of  the  shop  are  kept  wet  at  such  times,  and  the  workmen 
are  required  to  wear  rubbers,  white  suits  and  head  cover- 
ings. The  weight  of  the  moving  parts  of  the  completed 
telescope  will  be  about  80  tons,  and  the  operation  will  be 
by  electric  motors  as  in  the  case  of  the  the  6o-in.  glass. 
Many  thousands  of  stars  and  nebulae  never  before  seen 
were  brought  into  view  by  the  60-in.  glass,  and  it  is  ex- 
pected that  the  completion  of  the  100-in.  telescope,  surpass- 
ing any  instrument  ever  produced  in  size  and  power  of 
definition,  will  add  new  luster  to  the  triumphs  of  astronomy 
Acknowledgments  are  due  to  Messrs.  Adams,  F.  EUer- 
man,  Dowd  and  King,  of  the  observatory  staff,  for  cour- 
tesies rendered  in  the  preparation  of  this  article. 


NEW  POWER  STATION  OF  BOSTON 

ELEVATED  RAILWAY  COMPANY. 


Ultimate  Capacity  125,000  kw,  with    Two   15,000-kw 

Turbo-Generators    Installed — Very    Complete 

Coal  and  Ash-Handling  Equipment. 


ONE  of  the  most  extensive  changes  ever  planned  in 
New  England  in  the  methods  of  generating  and  dis- 
tributing electrical  energy  has  just  been  placed  in 
service  by  the  Boston  Elevated  Railway  Company,  which 
controls  and  operates  the  urban  transportation  system  of  the 
Boston  metropolitan  district.  The  work  consists  of  the  con- 
struction of  a  steam-turbine  generating  plant  on  the  water- 
front in  South  Boston,  the  installation  of  an  extensive 
system  of  underground  transmission  conduits  leading  to  six 
new  rotary-converter  substations,  the  rearrangement  of  the 
direct-current  feeder  and  return  system,  and  the  elimination 
of  five  small  direct-current  generating  plants  from  the  com- 
pany's energy-producing  equipment.  For  many  years  the 
Boston  system  has  been  noted  for  its  efficient  operation  on 
the  basis  of  direct-current  generation,  the  average  produc- 
tion cost  at  all  the  stations  being  under  0.75  ct.  per  kw-hr. 
in  a  yearly  period.  The  principal  factors  in  this  result 
were  the  tidewater  delivery  of  fuel,  short  average  distance 
of  transmission  to  the  electrical  center  of  gravity  in  each 
district,  skilled  management  of  plants  and  co-operative  serv- 
ice along  tie  lines  i^ermitting  load  adjustments  consonant 
with  economical  station  operation. 

The  growth  of  the  company's  service,  however,  has  in 
recent  years  indicated  the  approach  of  a  time  when  the 
economic  limitations  of  direct-current  generation  would  be 
reached,  and  the  present  changes  mark  the  transition  of  the 
company's  system  from  a  direct-current  to  an  alternating- 
current  basis  of  production  and  transmission.  The  work 
has  been  carried  out  by  the  Stone  &  Webster  Engineering 
Cor])oration,  of  Boston,  under  a  general  contract  covering 
the  reconstruction  of  the  system  in  co-operation  with  the 
engineering  staff  of  the  railway  company.  The  total  esti- 
mated cost  of  the  work  now  completed  or  practicallv  readv 
for  service  is  $3,750,000. 

h'or  the  present  the  company  will  continue  to  operate  it."; 
larger  and   more  efficient   steam   |)lants   in   connection   with 
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tile  iH'w  statuiii  at  Soiitli  liosloii  aiul  it.s  oiitlyin^  suhstatiuii 
systrm.  Tlu'  fi)rmt"r  include  Lincoln  statitjn,  13.500  kw; 
(."cntral.  i-'.cjoo  kw  ;  I'liarU-stown.  yoao  kw  ;  Harvard,  ^W") 
kw,  and  Dorclu-strr,  5500  kw.  \\  itli  a  sinj^lc  oxccptinii,  all 
till-  units  in  tlii-sr  i)Iauts  arc  cnj^ino-driviMi,  din-ct-curroni 
niadiinos,  snpplyin;;  oncrj^jy  to  tlio  t'l-cdcr  and  trolley  system 
at  al)out  =^y^  volts.  ilie  new  Soutli  l?oston  i)lant  lias  an 
initial  ecinipinent  rating  of  30,000  kw,  and  the  total  alter- 
nating-current generating  rating  of  the  system  is  now  33.500 
kw.  The  total  direct-current  etiuipmeut  rating  of  the 
system,  including  generating  plants  still  in  service  and 
substation  machinery,  is  ()4,70o  kw.  .\s  the  new  i)laiU  in 
South  Mo.ston  contains  space  for  a  third  15,000-kw  unit,  tiic 
total  generating  rating  of  the  system  can  be  raised  to 
90,200  kw  without  building  any  additional  generating  plants. 
The  present  i)eak  load,  occurring  in  the  winter  season 
between  5  and  6  p.  m.,  is  51,138  kw,  an  increase  of  70  per 
cent  in  ten  years.  The  six  new  substations,  which  supersede 
the  discarded  generating  plants  of  small  size  as  sources  of 
local  distribution,  are  located  respectively  at  Coolidge  Cor- 


installation,  unit  boiler  pl.int  with  modern  mechanical 
stoker  .system,  large  tnrinne  room,  switching  and  bus  struc- 
ture. 

riic  co.il  handling  f.icilities  permit  the  delivery  of  fuel 
by  water  at  all  stages  of  the  tide,  and  the  installation  is 
built  to  handle  the  unlo.'iding  of  vessels,  the  Icjading  of 
trolley  cars  for  transportation  of  fuel  to  other  stations, 
tilling  the  boiler-room  bunkers  directly  from  vessels,  put- 
ting coal  in  storage  in  the  stock  pile,  reclaiming  it  and  de- 
positing it  in  the  boiler-room  bunkers  or  bjading  it  uijon 
trolley  cars  or  wagons.  Ihe  entire  exterior  coal-handling 
system  was  sup[)licd  by  the  Mead-Morrison  Manufacturing 
C"onipany,  of  Cambridge,  Mass.  The  coal-handling  installa- 
tion consists  essentially  of  a  456-ft.  by  50-ft.  unloading 
wharf  equipped  with  two  structural-steel  unloading  towers 
running  on  24-ft.-gage  rails,  with  a  standard-gage  trolley 
track  between  for  unloading  directly  into  cars;  a  hoisting 
e(juipment  in  the  towers  designed  for  handling  a  total  of 
200  tons  per  hour;  a  cable-car  trestle  railway  running  in- 
siiore  along  the  side  of  the  coal-storage  area,  and  a  300-ft. 


Fig.   1 — Interior  of  Turbine- Room   of  South    Boston    Power  Station. 


ner,  Brookline ;  Kendall  Square,  Cambridge ;  Arlington, 
Maiden,  East  Boston  and  Roslindale.  x-VU  of  these  will 
receive  energy  from  the  South  Boston  plant  and  will  in  the 
main  serve  the  outer  suburban  areas  of  the  metropolitan 
district,  leaving  the  business  center  of  the  city  and  the  im- 
mediate residential  districts  to  be  supplied  with  energy  for 
the  most  part  by  the  remaining  direct-current  steam  plants. 
The  service  of  the  entire  system  is  electrically  controlled  by 
a  load  dispatcher's  organization  located  at  the  South  Boston 
station. 

The  new  plant  at  South  Boston  is  designed  to  be  extended 
to  an  ultimate  equipment  of  125,000  kw  and  typifies  the 
latest  practice  in  electrical  production  by  large  turbine  units. 
It  is  located  on  tidewater  and  on  property  adjoining  the 
South  Boston  station  of  the  Boston  Edison  company,  and 
is  characterized  by  elaborate  coal-handling  facilities,  a  coal- 
storage  space  accommodating  a  maximum  of  100,000  tons, 
extensive  supply  of  condensing  water  with  special  screening 


movable  steel  transfer  bridge,  hopper  and  crusher  installa- 
tion. To  deliver  coal  direct  from  the  vessels  into  the  over- 
head bunkers  of  the  station  the  cable  cars  are  dumped  into 
a  hopper  below  the  trestle  opposite  an  elevating  conveyor 
tower.  From  there  it  drops  into  a  crusher  and  is  elevated 
by  an  inclined  24-in.  Robins  belt  conveyor  to  the  top  of  the 
car-loading  hopper.  It  then  falls  on  a  return  belt  conveyor 
which  elevates  it  to  the  top  of  the  tower  opposite  the  coal 
crusher,  from  which  it- falls  upon  a  cross-conveyor  leading 
into  the  boiler-room  under  the  roof.  The  discharge  from 
the  first  conveyor  flight  can  be  deflected  into  the  car-loading 
hopper,  which  has  storage  space  for  200  tons.  The  movable 
transfer  bridge  spanning  the  stock  pile  is  equipped  with  a 
single  traveling  electric  reclaiming  tower  designed  to  handle 
200  tons  per  hour.  The  storage  bunkers  over  the  boilers  are 
served  by  two  longitudinal  conveyors,  and  the  fuel  is 
dropped  from  the  bunkers  through  gates  into  a  traveling 
weighing  crane  which  distributes  it  to  the  stoker  installation. 
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The  latter  consists  of  a  seven-retort  Taylor  automatic 
stoker  with  extension  grate  for  each  boiler,  the  stokers  being 
guaranteed  for  overloads  up  to  240  per  cent  of  the  boiler 
rating. 

The  boiler  equipment  consists  of  sixteen  6oo-hp  Babcock 
&  W' ilcox  water-tube  units,  the  furnaces  of  which  are  sup- 
plied with  forced  draft  by  three  Sturtevant  Multivane  fans 
having  a  combined  output  of  360,000  cu.  ft.  of  air  per 
minute.  These  are  located  in  the  boiler-room  basement  and 
are  directly  driven  by  12-in.  by  14-in.  reciprocating  engines 
located  in  the  turbine-room.  The  air  supply  is  drawn  down 
through  the  boiler-room  from  the  space  around  the  smoke 
flues  and  is  discharged  into  a  conmion  blast  duct  4  ft.  by 
12  ft.  in  section,  located  under  the  firing  aisle.  Four 
stoker  engines  are  provided,  each  being  capable  of  handling 
eight  equipments.  Two  steel  stacks  are  provided,  lined 
with  brick  to  the  top.  These  are  13  ft.  in  diameter  inside 
and  rise  211  ft.  above  the  boiler-room  floor.  The  stacks 
are  supported  on  plate  girders  carried  by  steel  columns,  the 
supporting  structure  being  designed  for  a  maximum  height 


24-in.  Skinner  engine;  a  14-in.  by  35-in.  by  30-in.  Laidlaw- 
Dunn-Gordon  dry-vacuum  pump,  and  a  6-in.  two-stage 
Worthington  hot-well  pump  of  the  centrifugal  type,  directly 
driven  by  a  Terry  turbine.  Other  steam-driven  auxiliary 
equipment  includes  two  Worthington  step-bearing  pumps 
and  a  Laidlaw-Dunn-Gordon  air  compressor,  the  pumps 
being  designed  to  operate  if  desired  on  a  pressure  of  2000  lb. 
per  square  inch.  Two  R.  D.  Wood  accumulators  are  pro- 
vided in  connection  with  the  step-bearing  system  and  the 
water  for  this  service  is  purified  by  a  Loomis-Manning 
quartz  filter. 

One  of  the  most  interesting  features  of  the  new  station 
is  the  system  of  condensing-water  service.  The  intake  and 
discharge  tunnels  have  been  designed  to  handle  all  the  water 
required  when  the  plant  is  completed  to  its  maximum  size, 
the  former  being  13  ft.  square  and  the  latter  15  ft.  by  13  ft. 
in  cross-section.  The  tunnels  can  convey  225,000  gal.  per 
minute.  Both  tunnels  are  of  reinforced-concrete  construc- 
tion. The  intake  tunnel  opening  in  the  company's  seawall 
is  divided  by  longitudinal  concrete  walls  24  in.  thick  into 


Fig.     2 — Cross-Section     of     South     Boston     Power     Station. 


of  225  ft.  in  case  it  becomes  necessary  to  increase  the  draft. 
The  floor  of  the  turbine-room  is  carried  at  the  same  level 
as  the  boiler-room  basement,  and  the  dividing  wall  between 
the  two  rooms  is  carried  down  only  to  the  level  of  the 
boiler-room  floor,  which  leaves  a  22-ft.  wide  open  bay  under 
the  boiler-room  on  the  turbine-room  side.  Most  of  the 
auxiliary  machinery  is  placed  in  this  bay,  the  arrangement 
conducing  to  economy  in  labor.  Two  six-stage,  vertical 
15.000-kw,  four-pole,  6600-volt  Curtis  turbo-alternators  are 
at  present  installed,  each  machine  delivering  three-phase 
current  at  25  cycles  when  running  at  750  r.p.m.  Each  tur- 
bine is  mounted  on  top  of  a  Worthington  surface  condenser 
having  29,000  sq.  ft.  of  cooling  surface  and  capable  of 
condensing  225,000  lb.  of  steam  per  hour.  The  auxiliary 
equipment  includes  for  each  unit  a  30-in.  Worthington 
volute,  double-suction  centrifugal  pump  designed  to  deliver 
32,000  gal.  per  minute  when  running  at  195  r.p.m.  against  a 
head  of  20  ft.,  the  pump  being  directly  driven  by  a  17-in.  by 


four  passages,  each  of  which  contains  a  stationary  screen 
and  a  revolving  screen  besides  guides  for  stop-logs  and 
watertight  gates.  The  fixed  and  revolving  screens  are  in- 
clined at  an  angle  of  15  deg.  The  revolving  screens,  which 
were  designed  by  the  Stone  &  Webster  Engineering  Cor- 
poration, consist  of  42-in.  linked  sections  passing  around 
five-tooth  sprockets  at  the  top  and  bottom.  The  screen 
sections  run  in  grooved  guides  formed  in  the  concrete  walls 
and  the  slack  is  taken  up  by  an  idler  drum  on  the  rear  side. 
The  top  drum  is  revolved  by  a  motor  geared  to  give  the 
drum  a  rotative  speed  of  about  i  ft.  per  minute.  The  dis- 
charge tunnel  is  located  immediately  above  the  intake  tun- 
nel, the  water  being  confined  in  a  channel  formed  by  the 
wall  of  the  supply  basin  and  a  timber  bulkhead  extending 
out  to  the  harbor  line. 

Other  auxiliaries  in  the  station  include  three  Jeansville 
boiler-feed  pumps  driven  by  Terry  turbines,  two  low- 
pressure  service-water  pumps,  two  6ooo-hp  Cochrane  feed- 
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uatir  licaiiTs,  mil  two  W  urihiiij^lini  watt-T  wciglicrs.  I  hi- 
tiiaiii  j;ciicrat()r.s  arr  vciitilatctl  hy  an  air  siii)])!)-  taken  from 
oiitsiiU-  (he  boiler  room  roof  ami  carried  to  the  machines 
bv  a  duct  system.  Two  stcam-tlriven  exciters  and  one 
motor-operatcil  unit  are  provided,  and  for  station  li^litinj,' 
and  crane  service  when  the  main  units  are  shut  down  a 
joo  kw.  440-volt.  three-phase,  j^-cycle  turbo  generator  set 
is  in  use.  .X  loo-ton  Morjjan  electric  travelinj^  crane  serves 
tlie  turbine-room,  the  crane  girder  having  a  span  of  56.5  ft. 
l*"our  three-phase  motors  are  installed  on  the  crane  carriage 
for  hoisting  and  traversing.  Richardson  lubricators  arc 
used  throughout  tlie  station  and  all  oil  is  returned  to  a 
tiltering  system  by  gravity. 

The  switching  ecpiiiiment  is  housed  in  a  four-story  struc- 
ture facing  the  turbine-room.  Local  station  transformers 
and  outgoing  cable  terminals  are  located  on  the  ground 
floor.  The  second  floor  is  devoted  to  generator  and  feeder 
buses,  and  the  third  to  oil  switches,  (^n  the  top  floor  arc 
an  operating  gallery,  with  remote-control  benchboard,  a 
rheostat  room  and  a  storage- 
battery  compartment,  the  bat- 
tery being  used  in  operating 
the  oil-switch  motors.  Tlic 
battery  is  charged  by  a  small 
motor-generator  set  placed  in 
the  rheostat  room.  The  bus 
comi)artments  are  of  rein- 
forced concrete  and  are  de- 
signed to  facilitate  inspection 
without  danger  to  employees. 
Duplicate  generator  buses  with 
sectionalizing  switches  are 
provided,  and  either  or  both 
generators  can  be  used  to  feed 
any  substation  from  either  or 
both  halves  of  the  station 
buses.  Automatic  oil  switches 
are  used  on  all  outgoing  lines. 
The  generator  potential  is 
raised  from  6600  volts  to 
13,200  volts  for  transmission 
to  substations  by  auto-trans- 
formers inserted  in  between 
the  generators  and  the  high- 
tension  buses,  these  i-to-2 
transformers  being  located  in 
brick  compartments  on  the 
outside  of  the  station  wall.  All 
the  electrical  equipment  was 
supplied  by  the  General  Elec- 
tric Company. 

The  substations  are  of  simi- 
lar design,  and  approximately 
50  ft.  wide  by  80  ft.  in  length, 
with  a  height  of  50  ft.  to  the 
top    of   the    ornamental    front. 

The  buildings  are  constructed  of  brick,  stone  and  concrete 
and  are  in  the  main  designed  to  accommodate  three  rotary 
converters  each.  The  roofs  are  formed  of  reinforced-con- 
crete  slabs  carried  by  latticed-steel  trusses.  The  rotary 
converters,  transformers,  oil  switches  and  the  operating 
switchboard  are  mounted  on  the  main  floor,  a  basement 
being  provided  for  busbar  compartments.  The  converters 
are  mounted  on  four  structural  steel  columns  set  in  con- 
crete foundations,  instead  of  on  the  cumbersome  concrete 
piers  formerly  used.  A  25-ton  hand-operated  traveling 
crane   is   a   standard    feature   of   the   substation    equipment. 

The  reconstruction  of  the  system  as  above  outlined  was 
carried  through  in  less  than  one  year.  The  cost  of  the 
generating  plant,  underground  transmission  lines  and  sub- 
stations complete  was  $112  per  kw^  'rating  of  the  initial 
equipment.  The  extension  of  the  system  can  be  made  at 
a  reduced  unit  cost  as  the  demands  of  the  service  increase. 


INDUCTIVE   REACTANCE    OF 

THREE-PHASE  AERIAL  CIRCUITS. 

Graphical     Representation    of    the    Reactance    for 
Unsymmetrically  Arranged  Conductors. 

I'V      U.     .S.      iikOWN. 

Wl  IICN  the  three  conductors  of  a  three-phase  trans- 
mission system  are  arranged  at  the  vertices  of  an 
equilateral  triangle  it  is  quite  a  simple  matter  to 
find  the  inductive  reactance  in  ohms  per  mile  of  wire.  In 
case,  however,  "the  wires  are  arrangerl  in  ;i  plane  or  in 
some  irregidar  manner,  there  may  be  some  doubt  as  to 
what  the  reactance  really  is. 

The  accompanying  diagram  gives  a  ready  method  for 
finding  the  reactance  i)cr  wire-mile  for  any  arrangement. 
It  is  ])aso(I  ui)on  the  following  analysis,  in  which: 
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Fig.    1 — Logarithmic    Reactance   Diagram. 

9  =  distance  measured  from  axis  of  wire,  inches. 

r  =  radius  of  wire,  inches. 

d  =  distance  between  wires,  inches. 
The  emf  induced  in  wire  No.  i  of  Fig.  2  is  equal  to 
the  rate  of  change  of  the  magnetic  flux  which  cuts  it. 
This  flux  consists  of  four  components — the  part  produced 
by  /j  within  the  material  of  the  conductor,  the  part  pro- 
duced by  /,  without  the.  conductor  and  the  parts  produced 
bv  each  of  the  other  two  currents. 
'  Let  /,  =  / 


/..  = 


(-T"V)' 
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Ihe  total  tlux  cutting  wire   1   is  then: 
J  o    r       r  ./  '■       P 

2  J    r         ^  \  2  2      /,/  (/,  p 

T  I         ,      ^/.,  d,    ,    .         ,      (i,  "I 
0  =  /  —  +  log    -^,     + ;  V  3  log  -^- 


Then, 


Let  J<  =  —  and  -v  =    — 
r  r 


<t>  =  l\  —  4-  log  M  "^'  4-  /  V  3  log  — 


N 


The    emf    indnced    in    wire    i    by    this   changing    flux    is 
1 


Fig.     2 — Diagram     for     Explaining     Symbols. 
dt>  c-  ,     ■  ,  •       r  r       •  dl 

e,  = — .     Smce   /    is   a   harmonic    function   01    time, -7— 
dt  (it 

J  Hi  1  where  co  =  2  '^  frequency. 
Therefore, 

~  I 


J  <i> 


+  log  nv  +  ;■  V  3  log 


Ke 


The  reactance  in  ohms  per  wire  mile  is  X,  =      .   '     where 
K  IS  a  conversion  factor  equal  to  .00016. 

r  I  ~       V  ' 

X,  =  K  o)   -  -  +  log  »T'  +  ;  V  3  log  — 


X,  is  thus  seen  to  be  a  vector.     Let  its  components  be  repre- 
sented by  X  and  y.    Then, 


-r  =  A'  (o  I  —  -|-  log  li 


^^    +  log  „v  ^ 

y  =  K  lii  \/  T,  log  — 


I'roni  these,  by  eliminating  11  and  i'  alternately, 


X 1„    =   2  /C  (ol   log    ((  -I- 

V3  ^  2 


(log  .  +  -i-) 


These  equations  give  two  families  of  straight  lines,  those 
with  It  as  a  parameter  having  a  slope  of  6d  deg.  and  those 
with  7'  a  slope  of  120  deg.  These  lines  for  sixty  cycles 
are  shown  on  the  diagram.      They   are  only  plotted  above 


the  X  axis,  as  the  system   is   symmetrical   about   this  line. 
The  intersection  of  lines  corresponding  to  the  two  values 

of — will  indicate  the  reactance  as  desired. 
r 

It  is  seen  that  the  reactance  has  no  ;  component  excej)! 
when  the  wire  considered  is  equally  distant  from  the  other 
two.  The  real  term  in  the  reactance  is  always  positive, 
but  the  sign  of  the  ;  term  depends  upon  the  direction  of 
phase  rotation.  The  plus  sign  is  to  be  used  when  the  phase 
rotation  is  from  the  wire  considered  to  the  further  wire; 
the  minus  sign  is  to  be  used  when  the  rotation  ii  from  the 
wire  considered  to  the  nearer  wire. 

In  the  case  of  all  the  wires  being  in  one  plane  and  the 
outer  ones  equidistant  from  the  middle,  the  ;  component 
for  each  outside  wire  is  the  same  in  magnitude  as  shown 
by  the  dotted  horizontal  line  in  the  diagram,  and  is  inde- 
pendent of  the  size  of  wire  and  spacing.  It  is  equal  at 
60  cycles  to  0.073  ohm  per  mile  and,  as  far  as  impedance 
drop  is  concerned,  is  equivalent  to  a  resistance  of  this 
amount  being  added  to  one  outside  wire  and  subtracted 
from  the  other. 

This  effect  is  attributable  to  a  transfer  of  energy  by 
means  of  transformer  action,  and  in  the  case  of  large 
wires  and  heavy  currents  may  cause  considerable  voltage 
unbalancing  at  the  load.  It  may  be  overcome  by  proper 
transposition  of  the  conductors. 

It  is  allowable  in  using  the  chart  to  take  the  average  of 
the  three  values  for  numerical  calculations.  This  is  espe- 
cially so  if  the  conductors  are  transposed  at  intervals.  The 
average  value  will  always  be  real,  as  the  sum  of  the  three 
;  components  must  equal  zero. 

As  an  example  of  the  use  of  the  diagram  there  may  be 
determined  the  impedance  at  60  cycles  of  i  mile  of  three- 
phase  line  using  No.  2  copper  having  a  resistance  of  0.808 
ohra,  if  the  three  wires  are  arranged  in  a  plane  6  ft.  be- 
tween outer  wires  and  3  ft.  to  the  middle  wire. 

d 
Here  —  =  280  and  s6o. 

z,  =  0.808  -f  ;■  (0.755  +  ;■  0.073) 

=  0.735 +  y  0.755  ohms 
Z,  =  0.808  +  ;  (0.755  — y  0.073) 

=  o.88i  -|-  y  0.755  ohms 
Z3  =  0.808  +  y  0.713  ohms 


THAWING  6-IN.  WATER  MAIN  UNDER  EAST 
RIVER,  NEW  YORK. 


On  March  5  Commissioner  Henry  S.  Thompson  of  the 
Department  of  Water  Supply,  Gas  and  Electricity  com- 
municated with  the  New  York  Edison  Compai^y,  through 
Mr.  C.  F.  Lacombe,  chief  engineer  of  that  department,  in 
regard  to  the  feasibility  of  thawing  by  electricity  the 
6-in.  city  water  main  extending  from  the  Bronx  shore  at 
the  foot  of  140th  Street  to  North  Brother  Island. 

This  main,  1700  ft.  long,  under  the  East  River,  wa^ 
frozen  solid  for  its  entire  length,  and  all  methods  tried  l)y 
the  city  at  considerable  expense  had  failed  to  relieve  the 
water  famine  at  Riverside  Hospital  and  other  buildings  on 
the  island.  The  New  York  Edison  Company  appreciated 
the  position  of  the  city  and  the  necessity  of  speedily 
()l)taining  water  for  the  hospital,  so  that  it  would  not  be 
necessary  to  remove  a  large  number  of  inmates — many 
with -contagious  diseases — to  other  quarters,  and  it  agreed 
to  do  what  it  could  to  thaw  the  pipe  by  electricity.  A  num- 
ber of  years  ago  this  main  was  frozen  and  the  water  supp! . 
was  cut  ofif  for  about  four  months.  Mr.  W.  T.  Morrison, 
manager  of  the  Bronx  district,  was  given  charge  of  this 
wcrk,  and  an  order  for  going  ahead  with  the  thawing 
oi)erations  was  received  from  the  city  at  6  p.  m.  March  5. 

The    erection    of    the    temporary    board    substation    was 
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starUil  r.irly  011  .M;iri'li  (>  ami  ttmr  ion  k\v  traii.sl'oniuTS 
were  iiistalU-d.  I'liis  oiniipiiu-iit  was  aflrrward  iiicri'asor'l 
to  (hx)  k\v  In  till-  addition  of  tun  mori'  iransfnrnu'rs. 
W'liik'  the  transloriiKTS  won-  liriii).^  installed  aiintlior  K''i"K 
<>l  lulisnii  men  laid  two  siihinariiu'  calilcs  in  a  driviii}^ 
.siu>\vstorni  llir  liad  ueatlier  prevented  the  laying  «>f  the 
third  cahle  until  the  fnllnwiii};  inorninj;,  as  it  was  fmind 
too  danjjerons  in  the  heav\  wind  and  stnnn  to  cnntiuiie 
laying  the  cahle  while  the  sleanu  is  were  passiiifj  through 
this  channel.  The  tiiial  eahle  installation  consisted  of  three 
cables,  each  jooo  ft.  long  and  each  cahle  having  a  cross- 
section  of  joo.ooo  circ.  mils. 

The  transformers  were  at  first  connected  for  200  volts 
and  current  was  turned  on  the  first  two  cables  early  on 
March  7.  In  the  meanwhile  the  third  cable  was  being  laid 
to  increase  the  current  capacity.  .\s  the  cables  were  lead- 
covered,  it  was  necessary  to  use  precaution  not  to  lay  them 
in  too  close  proximity  to  the  pipe;  on  account  of  the  heavy 
tide  and  wind  it  was  very  difficult  to  place  them  in  this 
manner  so  that  there  would  be  no  chance  of  too  much  cur- 
rent passing  back  over  tlie  lead  slicaths  of  the  cable.  The 
three  cables  in  multiple  formed  one  leg  of  the  circuit  and 
were  connected  to  one  terminal  of  the  transformer  bank. 
At  the  North  Hrother  Island  end  the  cables  were  con- 
nected with  large  clamps  to  the  pipe,  which  had  been  ex- 
posed at  low  ti(le  for  this  purpose.  The  pipe  provided  the 
return  circuit  to  the  transformer  bank  and  was  connected 
at  the  Bronx  shore  to  the  other  terminal  of  the  trans- 
former bank. 

As  the  water-piping  system  on  Xortli  lirother  Island  was 
connected  through  Riker's  Island  to  the  main  shore,  where 
it  joined  another  6-in.  main,  it  was  necessary  to  break  the 
pipe  at  both  ends  to  prevent  any  electricity  from  passing 
through  this  pipe.  While  the  thawing  was  in  progress  a 
hydrostatic  pressure  of  from  50  lb.  to  80  lb.  was  main- 
tained at  the  island  end  by  pumps  on  one  of  the  city  boats. 

Conditions  were  unusually  diiificult  for  the  thawing  of 
the  pipe,  as  the  water  in  the  river  was  below  freezing 
temperature — an  average  temperature  of  30  deg.  was  ob- 
tained after  making  several  tests.  This  condition  was  not 
improved  by  a  tide  of  from  5  to  7  miles  which  prevailed 
and   carried   the   heat   away    from    the   pipe   very    rapidly, 


Fig.    1 — Cables    Attached    to    Main    at    North    Brother    Island. 

preventing  any  accumulation  of  heat  around  the  pipe,  con- 
ditions entirely  different  from  those  usually  prevailing  when 
such  pipes  are  thawed  in  soil. 

While  the  work  was  in  progress  other  employees  had 
determined  the  voltage — by  making  tests — which  would  be 
necessary  to  pass  various  currents  through  the  same  size 
and  length  pipe  in  soil.  The  curve  plotted  from  these  re- 
sults was  used  to  determine  what  voltage  connections  were 
necessarv  on  the  transformers  for  the  various  amounts  of 


current  that  heianie  necessary  on  account  of  the  espe- 
cially severe  conditions  which  have  already  been  men- 
tioned. 

A  large  w.iter  rheostat  was  placed  in  series  with  the  cir- 
cuit on  the  grounded  leg  to  regulate  the  amount  of  current 
through  the  pipe  circuit.  Marly  on  March  7  looo  amp 
was  used  at  200  volts;  on  March  K  this  was  raised  to  1200 
amp  at  J4H  volts,  and  on  March  9  to  lono  amp  at  3OH  volts. 


Fig.   2 — Cables   Attached   to    Main    at    New   York    End. 

The  pipe  being  buried  in  the  icy  salt  water  and  dropping 
suddenly  at  different  points,  on  account  of  the  uneven  bed 
of  the  river — in  some  places  dropping  from  60  ft.  to  80  ft. 
below  the  surface — made  it  impossible  to  rod  the  pipe  to 
determine  in  any  way  whether  the  above  currents  were 
doing  any  effective  work. 

Appreciating  the  necessity  of  having  more  definite  data 
as  to  what  amount  of  current  would  prove  effective,  Mr. 
Morrison  then  tried  a  new  plan,  by  making  up  a  12-ft.  sec- 
tion of  the  same  size  cast-iron  main  and  packing  it  solid 
with  ice.  The  ends  of  the  pipe  were  closed  and  the  pipe 
placed  in  the  bottom  of  the  river  after  the  cable  connec- 
tions had  been  made,  which  passed  1600  amp  through  the 
pipe  for  twelve  hours.  When  the  pipe  was  taken  up  at  the 
end  of  this  time  all  the  ice  was  melted.  The  test  pipe  was 
again  filled  with  ice  and  the  cables  removed ;  after  the 
pipe  was  placed  in  the  same  position  in  the  river  for  twelve 
hours  all  the  ice  was  found  intact  with  no  signs  of  melting 
— showing  that  the  current  had  melted  the  ice  on  the 
previous  test. 

The  big  main  in  the  river  was  then  charged  with  the 
same  amount  as  nearly  as  possible — 200  amp  additional 
being  supplied  to  provide  for  any  possible  leakage  which 
might  occur  by  the  current  returning  in  the  lead  sheath  or 
through  other  submarine  cables,  grounds,  etc.  The  amount 
of  current  thus  determined  proved  sufficient  for  thawing  the 
pipe  and  after  being  applied  throughout  March  11  water 
began  to  flow  early  March  12,  and  the  water  main  was 
turned  over  to  the  city  for  re-connection,  which  was  com- 
pleted before  12  o'clock  March  12,  the  island  at  that  time 
receiving  its  usual  supply  of  water. 

Each  cable  carried  600  amp,  which  was  a  considerable 
overload,  but  was  not  injurious  because  they  were  sub- 
merged in  excessively  cold  water.  The  maximum  power 
supplied  during  this  "work  was  looo  hp.  The  work  was 
continued  both  night  and  day  for  six  days,  and  the  current 
was  on,  practically  without  intermission,  for  five  days, 
making  the  job  one  of  the  largest  and  most  difficult  on 
record. 

The  work  was  particularly  interesting  on  account  of  the 
length  of  the  pipe,  its  exposure  to  moving  cold  salt  water, 
and  also  because  of  the  large  amount  of  energy  (44.555 
kw-hr.)    necessary   to   accomplish  the   result. 
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Management,  Policies  and  Commercial  Methods 


A  HURRY-UP  TOASTER  CAMPAIGN. 


Mr.  D.  I-^.  Ximnis,  new-business  manager  for  the  Grand 
Rapids-Muskegon  Power  Company  at  Grand  Rapids,  has 
purchased  1000  (ieneral  Electric  toasters  to  be  placed  among 
the  4000  local  residence  customers  by  hurry-up  campaign 
methods.  The  first  broadside  of  advertising  was  opened 
with  a  circular  announcement  tliat  these  1000  toasters  would 
be  sold  at  a  low  price,  with  privilege  of  two  weeks'  free 
trial,  to  the  first  1000  of  the  company's  4000  residence  users 
who  made  application.  Telephone  reminders  to  individual 
:ustomers  were  also  resorted  to. 


WINTER  BUSINESS  IN  DETROIT. 


Although  less  active  than  during  the  preceding  months 
when  business-getting  records  were  established  as  high  as 
5500  contracts  in  thirty  days,  the  sales  department  of  the 
Edison  Illuminating  Company  of  Detroit  during  January, 
191 2,  exceeded  all  records  for  previous  January  business  by 
:losing  1764  contracts  for  electric  service.  Of  these  966 
A'ere  residence  consumers,  386  were  transfers  from  one  cus- 
:omer  to  another,  301  were  commercial  users  and  92  were 
jower  contracts. 


RIPENING  WALNUTS  ELECTRICALLY. 


A  week  to  ten  days,  depending  on  the  weather,  is  re- 
juired  to  ripen  walnuts  in  open  trays  exposed  to  the  sun- 
shine. On  the  Pacific  coast  quantities  of  these  nuts  are 
low  being  fully  cured  in  twenty-four  hours  by  blowing 
electrically  heated  dry  air  up  through  them.  The  trays  of 
valnuts.  six  deep,  are  piled  in  cabinets  beneath  which  are 
ixed  electrically  heated  grids  taking  500  watts  to  700  watts 
)er  compartment.  Air  blown  through  the  grids  at  low 
speeds  is  warmed  to  140  deg.  and  thus  thoroughly  dried  by 
he  time  it  passes  over  the  walnuts.  Close  control  of  the 
emperature  and  humidity  of  this  air  is  essential  to  proper 
ruring. 


ELECTRICAL  QUESTION  BOX  FOR  THE  PUBLIC. 

The  People's  Electrical  Page  is  now  published  weekly  in 
hree  Cleveland  newspapers,  and  a  similar  plan  has  since 
)een  adopted  in  a  .score  of  other  cities.  An  innovation  re- 
:ently  introduced  in  the  Cleveland  pages  is  a  department 
:or  answering  electrical  questions  propounded  by  the  public. 
\11  queries  of  general  interest  are  answered  in  print,  while 
personal  replies  are  sent  to  correspondents  having  questions 
)f  less  public  interest.  The  class  of  questions  already  re- 
reived  indicates  that  the  man  in  the  street  has  many  little 
electrical  riddles  he  wants  solved  by  some  one  qualified  to 
inswer.  Thirty  to  forty  firms,  advertising  almost  as  many 
lifferent  lines  of  electrical  apparatus,  now  use  the  Cleve- 
and  co-operative  pages,  and  so  great  has  the  pressure  be- 
:ome  for  space  that  some  of  the  larger  displays  have  had 
0  be  curtailed. 


SPECTACULAR   LOCOMOTIVE  SIGN  IN  ST.  LOUIS. 


The  number  of  spectacular  electric  roof  signs  in  St.  Louis 
s  increasing.  One  of  recent  creation  which  is  attracting 
;onsiderable  attention  is  on  the  roof  of  a  building  at  the 
:orner  of  Twelfth  and  Olive  Streets.  This  sign  is  45  ft. 
ligh  and  35  ft.  wide  and  consists  of  about  1200  lamps.  It 
idvertises  the  "Erisco"  Railroad,  and   represents   a   steam 


locomotive  at  the  head  of  a  train,  apparently  in  motion 
after  receiving  an  appropriate  signal  from  the  semaphore. 
In  operation,  the  semaphore  first  comes  on  and  changes 
from  the  "safety"  or  green  signal  to  the  "danger"  or  red 
signal.  The  locomotive  then  comes  in  sight,  and  it  is 
apparently  in  motion  with  revolving  wheels,  receding  track 
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Electric   Sign    in    St.    Louis. 

and  a  trail  of  smoke.  The  words  "Erisco,"  "to"  and 
"Texas"  are  then  successively  turned  on.  This  sign  is  one 
of  a  series  of  similar  nature  that  are  to  be  erected  by  the 
Thomas  Cusack  Company  in  various  cities  along  the 
"Erisco"  Railroad.  The  lettering  in  the  St.  Louis  sign  is 
about  to  be  changed  from  "Erisco  to  Texas"  to  "Frisco  to 
California,"  and  there  will  be  other  changes  hereafter. 


CENTRAL-STATION  SERVICE  CERTIFICATE. 


In  recognition  and  appreciation  of  faithful  and  efficient 
service  rendered  by  twenty-six  of  its  employees  the  Con- 
solidated Gas,  Electric  Light  &  Power  Company,  of  Balti- 
more, has  issued  to  each  one  a  service  certificate   similar 
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Service    Certificate    for    Central-Station    Employees. 

to  the  one  reproduced  herewith.  These  men  retire  from 
the  company's  service  and  will  be  free  to  obtain  other  em- 
ployment if  they  so  desire,  but  they  will  receive  for  the 
remainder  of  their  lives  an  annual  sum  determined  by  the 
length  of  their  service  and  the  average  of  their  salaries  for 
the  last  ten  vcars. 
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I  luTi'  ;irr  lluiT  classes  ol  iiini  c-lij;il)lf  tOr  ntn  iiikmii 
miilfr  tliis  provision.  TIk'  first  arc  tliosc  who  have  readied 
tile  aj;e  of  sixty-five  ami  who  have  heen  in  tlie  company's 
employ  for  fifteen  years;  second,  those  wiio  have  heen  con- 
limiously  employed  by  the  coin|)any  for  twenty  years  and 
who  may  have  heen  disabled,  and  third,  those  who  may 
have  been  injnreil  while  in  the  service  of  the  company  ami 
who  have  served  with  the  company  for  ten  years. 

rile  retirement  fund  is  provided  entirely  by  the  company 
and  no  contributions  to  it  on  the  part  of  the  employees  arc 
re»inired  or  permitted.  The  length  of  service  of  the  first 
twenty  men  on  the  retirement  list  ranjjed  from  fifty-si.\ 
years  down  to  fifteen  years,  the  average  being  about  thirty- 
six  and  one-half  years. 


PROFITABLE  CENTRAL-STATION  BUSINESS. 


.  By  Ross  B.  Mateer. 

'  In  the  past  as  well  as  the  present  much  attention  has 
been  given  by  central-station  managers  to  display  lighting 
and  attractive  signs.  The  prevailing  ideas  are  that  this 
class  of  business  is  the  most  profitable  for  central  stations 
to  secure.  Many  articles  have  been  written,  and  doubtless 
will  continue  to  be,  describing  such  installations.  Some 
papers  devote  page  after  page  to  exterior  lighting  and  some 
continually  deplore  the  small  amount  of  money  expended 
for  decorative  lighting. 

That  light  is  a  factor  in  the  development  of  every  city 
and  that  attractively  lighted  windows  and  exteriors  stimu- 
late traffic  along  such  thoroughfares  as  are  well  lighted  is 
not  denied,  but  in  the  desire  to  increase  revenues  it  is  ques- 
tionable if  due  regard  is  given  to  what  is  the  most  profitable 
class  of  business  and  worthy  of  the  larger  appropriation. 
Much  money  is  expended  for  free  wiring  and  for  free  lamp 
installations.  Additional  discounts  are  often  allowed  in 
order  that  a  merchant  may  be  persuaded  to  place  a  sign 
over  his  shop  or  that  his  display  windows  may  be  lighted 
until  midnight.  The  result  is  a  burden  far  in  excess  of 
what  the  merchant  can  consistently  carry,  and  an  expense 
that  is  unreasonable  is  placed  upon  the  central  station 
merely  that  "peak-load"  business  may  be  secured.  The 
revenue  received  by  the  central  station  is  but  slightly  in- 
creased, for  the  new  customer  formerly  used  light  for  dis- 
play purposes,  but  on  a  meter  basis. 

Some  six  or  seven  years  ago  the  campaign  for  street 
lighting  began  and  inducements  of  all  kinds  were  offered 
the  customer.  Signs  and  window  display  lighting  were 
secured,  but  no  limit  was  fixed,  and  to-day  the  central  sta- 
tion is  still  following  the  same  tactics,  incurring  much 
expense  through  its  contributions  to  the  consumer  which 
the  increased  business  in  no  way  warrants.  One  may  cite 
any  city  wdiere  a  campaign  for  display  lighting  began  six 
years  ago  and  after  a  reasonable  period  of  time,  three  years, 
note  the  business  secured;  then  after  another  three  years 
make  another  comparison.  Figures  speak  correctly,  and  it 
would  be  clearly  shown  that  not  only  does  the  increased 
business  in  no  way  warrant  the  free  construction  expense 
of  the  company,  but  that  the  number  of  signs  barely  exceeds 
that  of  the  first  period  of  three  years. 

The  central  station  of  not  many  years  ago  operated  from 
dusk  until  midnight  or  until  six  in  the  morning.  Banked 
fires  and  a  silent  station  characterized  the  plant  during  the 
daylight  hours.  Yet  only  a  short  distance  from  the  silent 
electric  lighting  plant  a  simple  engine  turned  the  wheel  of 
a  busy  manufacturing  plant  from  7  a.  m.  until  6  p.  m.  For 
years  a  day  load  was  unknown  to  the  average  central  station. 
The  result  was  the  rapid  increase  in  steam  engines  installed 
for  factory  and  machine  drive.  The  internal-combustion 
engine  was  installed  in  many  instances  in  machine  shops 
and  small  industries,  or  in  large  cities  isolated  plants  were 
installed  in  office  buildings  or  for  block  lighting.  Even  in 
factories    a    generator    was    belted    to    the    flvwheel    of    the 


ingnii-  MSfij  Id  opcr;ite  the  t.uioiy,  and  nnlral  station 
service  was  nnlieard  of  so  far  as  day  l(jad  was  concerned, 
Net  some  managements  seemed  to  catch  a  glim])se  of  the 
future  and  <larcd  to  give  the  consumer  twenty  four  hour 
service. 

A  motor  installed  in  a  building  or  factory  and  connectedl 
to  a  central-station  company's  lines  usually  remains  con-" 
nected  and  year  after  year  consumes  energy  for  a  period 
of  from  three  to  eight  hours  a  day.  The  consnm|)tion 
recorded  on  tlic  meter  occurs  during  the  day,  when  a  load 
is  most  desired. 

Mr)tor  load,  unlike  dis])lay  or  decorative  street  lighting, 
is  new  business  or  additional,  depending  on  whether  the 
consumer  is  just  persuaded  of  the  value  of  the  electric 
motor  to  his  industry  or  whether  the  power  engineer  has 
noticed  the  customer's  needs  and  increased  the  output  of 
the  factory  by  additional  machinery  and  motors. 

The  motor  load  secured  by  the  central  station  is  the  result 
of  patient  effort  in  displacing  internal  combustion  and 
steam-driven  or  air-propelled  units.  In  no  instance  does 
the  load  displace  existing  or  profitable  central-station  busi- 
ness. Motor  load  is  distinctly  desirable  business  and  not 
secured  at  a  sacrifice  of  existing  load,  as  is  the  case  in  the 
change  of  a  consumer's  window  lighting  from  a  meter  to 
a  flat  rate.  Seldom  is  motor  load  secured  by  free  trials,  by 
incurring  wiring  expense  or  by  loan  or  rental  of  motors. 
The  central  station  supplies  the  energy  and  the  consumer 
furnishes  the  energy-consuming  appliance  and  the  necessary 
wiring  and  connections. 

Sign  or  display  lighting  contracts  may  be  made  for  a  year 
or  two,  or,  as  many  examples  prove,  for  a  much  shorter 
period,  while  motor  load  once  secured  is  continuous.  Motor- 
operated  pumps  will  not  be  changed  back  to  steam-driven 
units.  The  foundry,  the  mill  or  the  manufactory  equipped 
with  small  group  or  individual  drive  will  not  be  rearranged 
for  the  obsolete  belt  and  shaft  drive.  The  abandoned  plant 
will  not  again  be  placed  in  commission  where  competent 
power  engineers,  employed  by  a  central  station,  are  in  touch 
with  the  consumer.  EfTorts  put  forth  for  motor  load  are 
productive  of  continual  and  increasing  revenues,  as  the 
yearly  audits  of  central  stations  will  show. 


GRAPHICAL  ANALYSIS   OF   THE   ST.   LOUIS 
RESIDENCE  RATES. 


By  Hugo  E.  Eisenmenger. 

The  St.  Louis  residence  rates  which  were  published  in 
the  Electrical  World  of  Oct.  28  (page  1068)  are  very  in- 
teresting for  the  reason  that  they  furnish  an  example  for 
the  application  of  three  cases  of  the  three-charge  rate 
system,  namely :  First,  a  straight  meter  rate,  which  means 
a  kw-hour  charge,  no  demand  charge,  no  customer  charge; 
second,  a  two-charge  rate  (Hopkinson  rate),  kw-hour 
charge  and  demand  charge,  no  customer  charge ;  third,  a 
three-charge  rate,  all  three  charges  made.  A  fourth  ap- 
plication is  added  to  this  by  the  introduction  of  the  $! 
minimum  charge,  which  means  that  only  a  "customer 
charge"  of  $1  is  made  and  there  is  neither  a  demand  nor 
an  energy  charge. 

Each  one  of  these  three  (or  four)  rates  applies  in  a 
different  range.  To  show  this  fact  the  principles  laid  down 
in  the  writer's  article  on  central-station  rates  in  the  Elec- 
trical World  of  Nov.  4,  191 1,  will  be  used  to  analyze  the  St. 
Louis  rates  in  the  manner  shown  therein. 

Since  the  "maximum  demand"  in  this  schedule  of  rates 
is  not  determined  as  the  actual  maximum  demand  in  kilo- 
watts, but  as  an  equivalent  (number  of  active  rooms),  the 
unit  of  the  scale  of  the  axis  "D"  (maximum  demand)  will 
have  to  be  "number  of  rooms"  and  not  "kilowatts."  For 
the  same  reason  there  is  no  representation  of  the  load- 
factor  and,  therefore,  one  cannot  speak  of  a  certain  portion 
being  cut  off  by  the  100  per  cent  load-factor.     For  obvious 
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jasons,  liovvever,  that  part  of  the  system  of  co-ordinates 
'hich  would  correspond  to  a  "inaxinunn  demand"  of  less 
lan  one  room  will  be  without  practical  significance  and  is, 
lerefore,  shaded  in  I'igs.  i  and  2. 

According  to  the  schedule  there  is  a  multiple  rate  with  a 
riniary  charge  of   11   cents  ])cr  kw-hour  and   a  secondary 
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Fig.     1 — Ranges    of    Three     Different     Kinds    of    Rates. 

f  6  cents  per  kw-hour.  The  primary  charge  applies  until 
n  energy  consumption  is  reached  which  (in  kw-hours  as 
nit)  equals  four  times  the  number  of  rooms,  up  to  a 
umber  of  four  "active"  rooms ;  if  the  number  of  rooms  is 
reater  than  four,  then  2.5  kw-hours  for  every  additional 
3om  is  added  to  that  energy  consumption  in  order  to  ascer- 
lin  the  number  of  kw-hours  for  which  the  primary  rate 
pplics.  That  part  of  the  customer's  kw-liour  consumption 
'hich  exceeds  those  amounts  of  kw-hours  is  charged  at  the 
icondary  rate  of  6  cents  per  kw-hour. 

There  exists,  therefore,  the  rather  unique  case'  that  the 
ividing  line  between  the  primary  and  secondary  range  is 
ot  straight,  but  is  broken,  as  shown  by  OM'L'  in  Fig.  i. 

If  the  number  of  rooms  be  designated  by  r,  then  the 
quation  of  the  dividing  line  between  primary  and  secondary 
mge  up  to  four  rooms  OM'  is : 

c  =  4r.  (a) 

'here  c  is  the  monthly  energy  consumption  in  kw-hours. 
or  all  values  of  r  larger  than  4  the  equation  of  the 
ividing  line  M'U  is: 

r=  (4X4) +2.5(;-  — 4)  =6  +  2.5;-.  (b) 

'he  amount  of  the  customer's  monthly  bill  will,  there- 
Dre,  be : 

I.  If  the  customer  does  not  reach  the  secondary  charge: 

a  =  1 1  t^  ( I ) 

Range  I.  rOM'I/.  l-'ig.  i,  straight  kw-hour  rate.) 

II.  If  the  customer  reaches  the  secondary  rate: 

(a)  Number  of  rooms  equal  to  or  below  four: 

a=iiX4''  +  6(^  —  4r)=2or-\-6c  (2) 

This  means  a  demand  charge  of  20  cents  per  room  and 
n  energy  charge  of  6  cents  per  kw-hour.  (Range  Ila, 
OM'N'.'Fig.   I.) 

(b)  Number  of  rooms  equal  to  or  above  four: 

0  =  II  (6-1-2.5  r)  -f  6[r—  (6-f-2.5r)] 

=  30+ I2.5r  +  6e.  (3) 

In  this  range  (lib,  N'M'U,  in  Fig.  i)   there  are  a  cus- 

3mer  charge  of  30  cents  per  customer  per  month,  a  demand 

iiarge   of    12.5  cents  per   active   room   per   month   and   an 

nergy  charge  of  6  cents  per  k\v-hour. 

'The  same  general  method  of  fixing  number  of  kw-hours  at  the  primary 
ite  is  used  by  The  Milwaukee  Electric  Railway  &  Light  Company  in  its 
isidenlial    lighting   service. 


I'ig.  2  shows  the  same  results  from  a  geometrical  ponit 
of  view.  .  Plane  OBMCL)  represents  the  straight  kw-hour 
rate  of  11  cents,  which  applies  in  the  primary  range.  There 
are  also  the  two-charge  (Hopkinson)  plane  corresponding 
to  e(]uation  (2)  shown  by  ()/i.M.\/lI'  and,  finally,  the  three- 
charge  plane,  equation    (3),  CHNMJLK. 

The  $1  minimum  charge  is  brought  in  by  the  horizontal 
plane  RSTU,  which  introduces  the  step  RVWXU  (Fig.  2) 
in  the  range  OV'WX'r  (Fig.  i)  taken  away  from  the  areas, 
which  without  that  minimum  charge  would  belong  partly 
to  Range  I  and  partly  to  Range  lla. 

The  resulting  model  then  is  the  thickly  outlined  solid  in 
Fig.  2,  and  the  bottom  plane  in  that  figure  shows  the  ranges 
of  the  three  different  kinds  of  rate  in  dash  and  dot  lines. 
These  three  ranges  are  also  shown  in  Fig.  i,  which  repre- 
sents the  bottom  plane  of  the  model. 

In  Range  I  (see  Fig.  i)  neither  customer  charges  nor 
demand  charges  are  made,  only  an  energy  charge  of  1 1 
cents  per  kw-hour.  In  Range  Ila  no  customer  charge  is 
made,  but  there  are  a  demand  charge  of  20  cents  per  room 
and  an  energy  charge  of  6  cents  per  kw-hour,  and  in 
Range  lib  all  three  charges  are  made,  the  customer  charge 
having  an  amount  of  30  cents  per  customer  per  month,  the 
demand  charge  amounting  to  12.5  cents  per  active  room 
per  month  and  the  energy  charge  to  6  cents  per  kw-hour. 
In  Range  III  (range  of  the  $1  minimum)  there  is  a  cus- 
tomer charge  of  $1  per  month,  but  neither  a  demand  nor  a 
kw-hour  charge. 

Referring  to  Fig.  2,  the  energy  charge  and  demand  charge 
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Fig.    2 — Graphic    Representation    of    Three-Charge    Rate. 

are  represented  by  the  slope  of  the  traces  of  the  plane  of 
rates  on  the  planes  of  co-ordinates;  the  customer  charges 
of  Ranges  lib  and  III  are  represented  by  the  lengths  OG 
and  OR  respectively. 


RECORD  BOILER  EFFICIENCIES  OBTAINED  BY 
IMPROVED  BAFFLING. 


Recent  rough  tests  conducted  on  several  500-hp  Stirling 
boilers  in  the  Delray  generating  station  of  the  Detroit  Edi- 
son Company  reveal  that  by  making  changes  in  the  com- 
bustion chambers  and  baffling  the  efficiency  of  these  units, 
heretofore  limited  to  about  yT,  per  cent,  can  be  raised  to  80 
l)er  cent,  or  the  equal  of  that  of  the  2300-hp  boilers.     In 
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tin-  case  of  tlir  small  hoilcrs  cxpcrimontcd  upon  the  arches 
Will'  rriii(i\  111.  leaviiijj  comhiistioii  chambers  of  increased 
si/e.  ikiOlin);  applied  to  the  initial  pass  then  directs  the 
hot  j;ases  lonjtiitndinally  down  the  nest  of  tubes,  while  tlu- 
final  traverse  of  the  rear  tubes  is  converted  into  a  double 
pass.  The  result  is  an  increase  in  jjas  velucities  and  tlu- 
lowerinjj  of  tine  temi)eratnres.  .\  similar  chan^'t-  of  baf- 
llinj;  is  i)lanned  for  the  buj^e  _\v>o-hp  boilers  at  Delray.  from 
which  sii-;iiu  outputs  of  7000  kw  to  11.000  kw  have  i)een 
«lrawn.  As  reporteil  in  these  eohunns,  these  bi}^  boilers 
showed  test  efficiencies  of  St  i)er  cent  with  l)itinninous  fuel, 
and  by  improved  batTliiii;  it  is  hoped  to  increase  this  fit,aire 
to  S3   per  ceiu. 


Wiring  and  Illumination 

OUTDOOR  ILLUMINATION  FOR  A  HORSE    SHOW. 


St)me  time  ago  a  horse  show  was  held  at  the  county  fair 
j^rounds  at  Springfield,  Ohio,  and  as  several  of  the  events 
extended  over  into  the  evening,  illumination  of  the  track  in 
front  of  the  grand  stand  was  re(|uired.  The  Springfield 
Light.  Heat  &  Power  Company  extended  its  lines  half  a 
mile  to  the  grounds,  carrying  part  of  this  temporary  con- 
struction on   tree  brackets.     Across  the  track  were  strung 


Illumination   in    Front  of  Grand   Stand   at  Springfield    Horse   Show. 

700  i6-cp  lamps  in  prismatic  reflectors,  as  shown  in  the 
accompanying  illustration,  providing  ample  illumination  for 
all  events.  The  cost  of  this  temporary  installation  w^as  de- 
frayed by  the  horse  show  association,  which  also  paid  for 
the  energy  consumed.  The  latter  cost  was,  however,  slight 
for  the  two  nights  the  lighting  was  in  use,  and  the  instal- 
lation proved  a  good  advertisement  for  the  electric  com- 
pany. 


ODD^USES  FOR  ELECTRIC  LAMPS. 


In  the  new  cafe  of  the  Boody  Hotel,  Toledo,  a  row  of 
fifteen  frosted-ball  lamps  is  mounted  over  the  entrance 
doorway.  Each  lamp  bears  a  number  corresponding  to 
those  of  the  waiters  on  duty.  After  delivering  his  order 
to  the  chief,  the  waiter  is  instructed  to  return  at  once  to 
his  dining-room  station.  Then  as  soon  as  the  food  is  pre- 
pared the  kitchen  serving-man  closes  the  corresponding 
switch,  lighting  the  numbered  lamp  in  the  dining-room  and 
calling  the  waiter.  This  system  keeps  the  waiters  in  the 
dining-room,  where  they  can  give  attention  to  other  guests, 
and  yet  causes  no  delay  in  prompt  service  of  orders  when 
ready.  The  position  of  the  lamps  enables  the  waiters  to 
watch  for  the  entrance  of  guests  while  awaiting  their  sig- 
nals. In  the  brightly  lighted  interior  the  operation  of  the 
call  lamps  is  not  obtrusive,  although  the  numbers  can  be 
read  from  any  part  of  the  room. 

A  Chicago  restaurant  proprietor  uses  a  home-made  elec- 
trically heated  humidor  to  keep  his  cigars  in  good  condi- 
tion. A  tin  box  is  filled  with  water,  and  into  this  is  dipped 
the  bulb  of  a  i6-cp  carbon  lamp  to  promote  evaporation. 
The  lamp  helps  in  the  general  lighting  of  the  showcase, 
although  its  design  could  doubtless  be  improved  so  that  the 


illumination  would  be  elTicieni  while  the  waste  heat  is  used 
for  warming  the  water. 

The  o])erator  of  a  moving-picture  theater  in  Aim  Arbor, 
Mich.,  has  inserted  lam|)s  and  rellectors  in  the  aisle  side* 
ol  the  raised  steps  on  which  the  rows  of  seats  are  mounted. 
All  of  the  light  is  thus  i)rojected  on  the  aisle  Ihjor,  illumi- 
nating it  to  the  considerable  convenience  of  persons  enter- 
ing from  the  brightly  lighted  exterior,  although  causing  no 
annoyance  to  the  seated  audience.  Several  lamps  under 
aisle  seats  would  accomplish  the  same  result  when  there  arc 
no  raised  steps  to  conceal  the  units. 


THE    EFFECT    OF   HEIGHT    OF    SUSPENSION    OF 
LAMPS  UPON  THE  INTENSITY  OF 

ILLUMINATION.  _ 

Hv  \V.  K.  Bakkows,  Jk. 
The  fad  that  the  intensity  of  illumination  due  to  a  point 
source  of  light  varies  inversely  as  the  square  of  the  distance 
between  the  source  of  light  and  the  surface  illuminated  is 
familiar  to  all,  but  the  significance  and  the  practical  ap- 
plication of  the  relationship  existing  between  the  distance 
from  an  infinite  linear  source  or  an  infinite  surface  source 
and  the  intensity  of  ilumination  resulting  therefrom  are 
realized  only  by  those  most  vitally  interested  in  or  in- 
timately associated  with  the  theory  or  uses  of  light. 

It  has  been  demonstrated  by  numerous  investigators,  and 
it  can  be  shown  mathematically,  that  the  illumination  at  a 
given  point  in  a  normal  plane  due  to  a  tubular  source  of 
infinite  length  varies  inversely  as  the  distance  from  the 
source  to  the  point  illuminated  and  not  inversely  as  the 
square  of  the  distance,  as  in  the  case  of  a  point  source.  It 
is  also  well  established  that  the  illumination  at  a  point  on 
a  normal  plane  due  to  an  infinite  surface  source  is  quite 
independent  of  the  distance  between  the  point  and  the 
source. 

It  is  obvious  that  luminous  sources  having  infinite  dimen- 
sions are  merely  theoretical,  but  it  is  interesting  to  assume 
certain  practical  conditions  and  learn  how  approximately 
the  infinite  dimension  relationship  may  apply  in  practice. 
For  this  purpose  the  writer  has  chosen  the  loo-watt  tung- 
sten unit  equipped  with  the  intensive  type  of  high-efficiency 
reflector.  This  type  of  reflector  is  so  designed  that  when 
it  is  used  with  the  proper  lamp  and  the  units  are  properly 
placed  approximately  uniform  illumination  on  the  working 
plant  will  be  obtained. 

The  distribution  of  light  in  a  vertical  plane  through  the 
axis  of  this  type  of  lighting  equipment  is  shown  in  Fig.  I. 
This  polar  candle-power  curve  shows  only  the  intensity  of 
the  light  in  different  directions  in  a  vertical  plane  and  gives 
no  clew  as  to  the  resulting  illumination.  The  illumination 
due  to  one  lamp  placed  8  ft.  above  the  reference  plane  is 
indicated  by  curve  a  of  Fig.  2.  If  two  lamps  are  placed 
10  ft.  apart  and  8  ft.  above  the  plane,  the  illumination  along 
a  line  beneath  the  two  lamps  will  be  approximately  uniform, 
as  indicated  by  curve  b  of  Fig.  2.  With  a  distance  of  10 
ft.  between  lamps,  8  ft.  is  the  minimum  height  of  suspension 
which  will  secure  approximately  uniform  illumination.  The 
two  lamps  can  be  placed  at  greater  heights  with  the  same 
spacing  without  impairing  the  uniformity  of  illumination, 
although  the  intensity  of  illumination  will  be  lower. 

To  investigate  the  effect  of  the  height  of  suspension  of 
lamps  above  the  plane  illuminated  the  writer  has  assumed 
a  room  50  ft.  by  50  ft.  in  area  and  lighted  by  the  equipment 
just  described.  The  lamps  are  placed,  according  to  com- 
mon practice,  at  centers  of  equal  areas,  each  10  ft.  square  in 
this  case,  as  shown  in  Fig.  3.  The  reflections  from  walls 
and  ceiling  are  neglected,  and  the  results  are  calculated 
from  the  polar  candle-power  curve  of  Fig.  i  by  the  point- 
by-point  method  employing  the  well-known  equation : 

C„  cos  'a 
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where  P*  is  the   intensity  uf   iUuniination  on  the   reference       tensity  of  iUuniination   when  the  lamps  are  uniformly  dis- 
planc  in  foot-candlos  :  Ca,  tlie  candle-power  a  deg.  from  the      tributed  and  are  raised  to  a  jjrcater  height  is  obviously  due 


vertical;  h,  the   hciglit   of   the   lamps  above  the   reference 
plane  in  feet. 

The  illumination  at  the  center  on  the  room  was  deter- 
mined for  three  conditions :  First,  due  to  one  lamp  (No.  13) 
which  may  be  considered  a  point  source;  second,  due  to  a 


Fig.    1 — The    Intensive   Type    of   Polar   Candie-Power    Curve. 

row  of  lamps  (11  to  15,  inclusive),  and,  third,  due  to  all 
of  the  twenty-five  lamps. 

The  results  thus  calculated  with  the  lamps  at  different 
heights  are  represented  graphically  in  Fig.  4,  together  with 
those  for  the  theoretical  infinite  linear  and  surface  sources. 
The  minimum  height  is  8  ft.,  the  least  height  permissible 
for  uniform  illumination  with  a  spacing  of  10  ft.  between 
the  particular  lighting  units  selected.  The  uniformity  of 
illumination  is  approximately  the  same  for  all  heights  from 
8  ft.  to  20  ft.  In  Fig.  4  the  illumination  is  expressed  in 
per  cent  of  that  at  a  height  of  8  ft.  Curve  a  simply  repre- 
sents the  case  of  one  lamp  or  a  point  source;  the  illumina- 
tion varies  in  accordance  with  the  inverse  square  law. 
Curve  b  indicates  the  variation  in  intensity  due  to  the  row 
of  five  lamps,  showing  a  considerable  departure  from  the 
inverse  square  law  but  not  a  very  great  difference  from  the 
theoretical  infinite  tubular  source  represented  by  curve  t", 
which  is  plotted  with  illumination  varying  inversely  as  the 
height  of  suspension.  Curve  d  represents  the  intensities 
due  to  the  twenty-five  lamps  and  curve  e  the  ideal  case  of 
an  infinite  surface  source. 

In   interpreting  these  results  it   must   be  borne   in   mind 
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Fig.    2 — Illumination    Due    to    One    and    Two    Lamps    Placed    8    ft. 
Above    the    Plane     Illuminated. 

that  the  lamps  have  been  raised  from  8  ft.  to  20  ft.,  or 
through  a  distance  of  12  ft.,  and  no  correction  has  been 
made  for  reflection  from  walls  and  ceiling.  These  curves 
thus  represent  the  maximum  decrease  that  may  be  expected 
even   with   dark   walls   and   ceiling.      The   decrease   in    in- 


to  a   greater   part   of   the   light   passing   to   the   walls   and 
ceiling.     If  the  walls  and  ceiling  are  white  m  color,  about 
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Fig.   3 — Location   of    Lamps   in   Room. 

70  per  cent  of  the  light  thus  apparently  lost  will  be  returned 
to  the  reference  plane  and  will  greatly  reduce  the  difference 
between  curves  d  and  c.  The  same  line  of  reasoning  will 
apply  to  some  extent  to  the  other  cases  as  well.  Moreover, 
a  little  thought  will  make  it  clear  that  as  the  lamps  are 
raised  the  rays  passing  to  the  walls  and  ceiling  strike  those 
surfaces  at  angles  which  are  more  eft'ective  in  throwing 
this  light  on  to  the  working  plane. 

This  article  was  prompted  by  the  feeling  that  many  mis- 
takes are  continually  being  made  in  the  lighting  of  large 
rooms  by  locating  the  lamps  too  low.  There  appears  to 
be  an  insistence  among  those  "who  know  not,  but  think 
they  know,"  that  the  proper  heights  at  which  to  locate  the 
lamps  of  an  installation  is  between  10  and  12  ft.  above  the 
floor,  irrespective  of  the  size  of  the  room,  height  of  ceiling, 
class  of  service  or  condition  of  the  surroundings.  In  a 
large  room  with  the  lamps  placed  at  this  height  the  sources 
of  light  are  only  a  little  above  the  line  of  vision  and  shine 


Ilcijrlit  of  Siispcn>i()il 
Fig.    4 — Effect    of    Height    Upon    the    Intensity    of    Illumination    at 
Center    of    Room. 

into  the  eyes  of  the  individual  observing  objects  around  the 
room.  In  this  way  the  pupil  of  the  eye  is  contracted  and  the 
illumination  is  less  effective  and  less  satisfactory  than  when 
lamps  are  placed  higher  and  out  of  the  range  of  vision, 
although  the  intensity  may  be  several  per  cent  less. 
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RECENT  TELEPHONE   PATENTS. 

I'AKTY-I.INE    SYSTKMS    AND    AI'I'ARATUS. 

I  lu-  party  line  is  still  the  subject  of  much  work  on  the 
part  of  inventors,  their  ctYorts  being  fairly  well  divided 
l)et\veen  the  selective  systen)  and  the  rural-line  step-by- 
step  systems.  There  are  a  number  of  successful  systems  of 
the  selective  type  in  use.  In  the  latter,  however,  the  need 
of  adjustable  api)aratus  scattered  along  a  considerable 
length  of  line  arises.  .Again,  the  re(|uirenients  for  operation 
of  the  selective  type  are  fairly  well  standardized,  l-'or  the 
rural  systems  this  is  not  the  ca.se,  and  various  systems  have 
been  devised  to  meet  the  inventor's  idea  of  the  most  desir- 
able system  of  operation.  This  is  evidenced  in  a  patent 
recently  granted  to  Mr.  V.  E.  Granger,  of  Aberdeen.  S.  1)., 
for  a  step-by-step  selective  system.  It  is  desired  to  jjrovide 
for  private  conversation  without  locking  out  the  parties  to 
it  as  is  done  upon  many  systems.  To  each  station  a  dial  i.s 
given,  all  of  these  dials  following  synchronously  the 
switches  of  the  last  station  coming  in  on  the  line.  Thus, 
if  a  conversation  exists,  any  interloi)cr  must  manipulate  his 
apparatus  .'^o  that  the  dials  at  all  stations  show  that  he  is 
connected  and  who  he  is.  Each  station  has  also  a  selector 
device,  all  of  these  operating  in  unison,  step  by  step,  and 
different  angular  displacements  correspond  to  the  different 
stations  of  the  line.  This  part  of  the  apparatus  serves  for 
the  selection  of  the  desired  station   for  an   incoming  call. 

Another  of  these  systems  is  patented  by  Mr.  D.  W. 
Kneisly,  of  Dayton,  Ohio,  his  patent  being  assigned  to  the 
Dayton  Telephone  Lockout  Manufacturing  Company.  This 
is  also  a  step-by-step  system,  but  here  all  save  the  desired 
stations  are  positively  locked  out  from  the  line.  The 
selectors  at  all  stations  are  stepped  off  normal  during  a  call. 
All  are  simultaneously  released  at  the  termination  of  the  call 
by  a  reversed-current  impulse  which  the  operator  must 
send  out  upon  the  line. 

A  selective  system  is  patented  by  Mr.  W.  A.  Fricke,  of 
Chicago,  the  patent  having  been  assigned  to  the  Monarch 
Telephone  Alanufacturing  Company.  This  system  contem- 
plates four  stations.  One  is  rung  by  positive  direct  current, 
the  station  having  a  properly  poled  direct-current  polarized 
bell  with  break  contact.  One  responds  to  negative  current, 
being  oppositely  poled.  A  third  is  connected  to  ground 
from  the  middle  of  an  impedance.  This  impedance  is 
bridged  across  the  line.  The  bell  responds  to  direct  current 
connected  to  one  side  of  the  line,  the  battery  being  grounded 
by  the  ringing  key.  The  fourth  station  has  an  alternating- 
current  bell  with  a  condenser  in  series.  The  current  is 
furnished  from  an  alternating-current  source. 

A  fourth  patent  relating  to  ringing  is  that  obtained  by 
-Mr.  W.  E.  Butler,  of  David  City,  Neb.,  and  covering  a  pole- 
changer  for  furnishing  ringing  currents.  Mr.  Butler  has 
devised  several  forms  of  mercury  contacts  which  he  em- 
ploys. The  vibrating  arm  of  the  pole-changer  causes  the 
points  alternately  to  dip  into  and  to  be  withdrawn  from 
the  mercury  cups.  In  one  form  oil  is  poured  on  top  of  the 
mercury  to  prevent  sparking  and  oxidation,  the  contact  and 
break  taking  place  below  the  oil.  In  a  second  type  a  double 
chamber  is  used,  the  dividing  wall  being  low.  An  insulating 
point  is  mounted  to  dip  into  one  or  both  cup  compartments. 
The  circuit  is  from  one  cup  compartment  to  the  other. 
When  the  point  dips,  the  mercury  overflows  the  low  parti- 
tion and  closes  the  circuit.  As  the  level  lowers  a  break 
occurs,  but  it  is  a  mercury  break  with  practically  fresh 
material   each   stroke. 

REPEATERS. 

Mr.  C  Adams-Randall,  of  New  York  City,  has  obtained 
several  additional  patents  for  repeater  circuits  and  systems. 
Probably  the  simplest  uses  a  single  repeater  and  repeating 
induction  coil.  The  receiving  windings  of  the  repeater  are 
cut  into  one  side  of  the  telephone  line,  while  the  secondary 
of  the  repeating  induction  coil  is  cut  into  the  other  side  of 


the  line  ni  M-ries.  1  he  re])eater  transmitter  is  connected 
to  the  |)rimary  of  the  induction  coil.  Currents  from  either 
station  energize  the  repeater  magnet,  which  in  turn  operates 
the  rejjeating  transmitter  and  through  its  induction  coil 
sends  out  upon  the  line  similar  and  magnified  currents. 

In  another  arrangement  the  repeater  local  circuit  and  one 
side  of  the  line  are  carried  through  the  two  sets  of  contacts 
of  a  relay  .so  as  to  be  normally  open.  This  relay  is  con- 
trolled by  a  second  relay  which  responds  to  the  receiver 
hook  at  one  end  of  the  line.  The  repeater  battery  is  not 
wasted  with  sucli  an  arrangement.  .According  to  the  system 
described  in  the  third  patent,  two  repeaters  are  used,  ar- 
ranged  for  service  in  opposite  directions. 


Letter  to  the  Editor 

INJUSTICE  TO  INVENTORS. 


To  the  Editor  of  Electrical  World: 

Sir: — I  notice  in  your  issue  of  March  9  a  coimnunication 
from    Mr.    Edward    P.    Thompson    in   which   he   tells   how 
small  inventions  are  sold  for  a  mere  pittance  to  big  manu 
facturers   and   how   successful    inventors   do  not   sell   their 
patent  rights  immediately,  but  form  a  company,  etc. 

This  method  has  probably  worked  in  the  past  and  no 
doubt  will  still  work  in  a  few  cases,  but  Mr.  Thompson  has 
entirely  overlooked  one  tendency  which  is  growing  to 
serious  proportions,  namely,  that  of  the  government  giving 
a  man  a  patent  right  and  then  taking  it  away  from  him 
again  after  he  has  spent  much  money  in  working  up  a 
company  and  a  business. 

Let  me  explain  how  this  works.  On  a  certain  date  the 
government  allows,  through  the  Patent  Office,  a  letter 
patent  on  a  device.  The  inventor  forms  his  company  and 
builds  up  a  business.  About  that  time  along  comes  a  big 
manufacturer  who  sees  the  value  of  the  device  and,  after 
finding  that  he  is  unable  to  persuade  the  inventor  to  sell 
his  patent  for  the  amount  he  has  already  spent  in  adver- 
tising and  forming  his  company  or  a  little  more,  the  manu- 
facturer rearranges  the  parts  of  the  device  and  drafts  a 
new  design  of  the  same  invention.  Taking  this  to  Wash- 
ington, he  usually  succeeds  in  railroading  his  patent  through 
the  Patent  Ofiice.  Thus  the  government,  through  the  in- 
strumentality of  the  patent  examiner,  takes  away  the  patent 
which  it  has  issued  to  one  man  and  hands  it  over  to  another. 
It  seems  to  me  that  each  one  who  has  had  anything  to  do 
with  the  development  of  a  device  should  get  some  reward 
for  his  efforts.  As  it  is,  the  last  man  on  the  job  gets  all 
and  the  one  who  is  responsible  for  the  fundamental  idea 
around  which  all  later  improvements  hinge  and  without 
which  the  device  would  never  have  appeared  gets  nothing. 

If  the  above  plan  of  the  manufacturer  fails,  he  simply 
infringes  upon  the  patent,  knowing  that  the  average  in- 
ventor has  no  means  wherewith  to  carry  out  a  lawsuit, 
even  assuming  that  justice  would  be  dealt  out  to  him.  In 
case  suit  follows,  the  litigation  is  drawn  out  to  such  an 
extent  that  the  inventor  dies  of  old  age  or  the  manufacturer 
makes  a  good  pile  out  of  the  infringement  and  is  willing  to 
let  go.  All  that  I  have  said  above  is  based  upon  cases 
actually  observed  and  is  not  due  to  the  imagination. 

In  view  of  the  injustice  of  the  present  patent  laws  and 
of  their  administration  by  the  courts,  what  can  a  poor  in- 
ventor do  but  sell  for  whatever  he  can  get? 

One  more  point  is  worth  mentioning.  If  the  manufac- 
turer ever  pays  the  right  price  for  a  patent,  why  is  it  that 
one  of  the  greatest  inventors  the  world  has  ever  known, 
Thomas  A.  Edison,  is  so  often  heard  from  on  this  very 
topic?  It  can  be  safely  said  that  if  an  inventor  has  brains 
enough  to  invent  he  in  all  probability  also  has  enough  to 
dispose  of  his  invention  in  the  most  profitable  manner. 

Fort  Madison,  la.  W.  M.  Stempel. 
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Generators,  Motors  and  Transformers. 

Rotary  Rectifier. — A.  Soulier. — An  article  on  a  rotary 
rectifier  of  French  design,  which  has  been  noticed  briefly 
before  in  the  Digest.  It  is  an  apparatus  for  converting 
single-phase  current  into  continuous  current,  in   which  the 


Fig.    1 — Principle    of    the    Auvert    and    Ferrand    Rectifier. 

pressure  on  the  continuous-current  side  can  be  varied  at  will 
from  zero  to  a  maximum  without  affecting  the  single-phase 
pressure.  The  principle  is  shown  in  Fig.  i.  The  machine 
consists  of  a  ring,  A,  composed  of  fine  insulated  iron  stamp- 
ings, on  which  are  placed  two  coils,  BDC  and  BEC.  wound 
in  opposite  directions.  These  two  windings,  supplied  at  B 
and  C  with  single-phase  current,  produce  a  magnetic  field 
of  which  the  circuit  is  completely  closed.  The  windings  are 
arranged  in  the  form  of  a  Gramme  ring,  in  sections,  the  ends 
of  which  are  connected  to  the  segments  of  a  commutator,  P. 
The  ring  and  commutator  are  driven  by  means  of  a  syn- 
chronous motor  connected  to  the  single-phase  supply  and 
single-phase  current  is  led  into  the  points  B  and  C  by  means 
of  slip-rings.     Brushes   6",   and   G..  are   fixed  diametrically 


Fig.    2 — Diagram 


Ferrand     Rectifier. 


Opposite  one  another.  1  f  the  position  of  the  brushes  is  such 
that  they  pass  before  the  points  B  and  C  at  the  instant  when 
the  alternating  pressure  is  a  maximum,  the  potential  dif- 
ference between  G,  and  G,  will  always  have  the  same  direc- 
tion but  will  pulsate.  The  mean  value  of  the  pressure  be- 
tween  G,  and   G..  is  4E.,   :    u".   where  E„  is  the  maximum 


value  of  the  alternating  pressure.  This  is  the  principle  ot 
the  machine,  but  it  is  possible  to  arrange  it  in  another  way 
to  obtain  better  results.  The  commutator  F,  instead  of 
being  made  of  segments  insulated  from  each  other,  i^ 
divided  into  several  groups  of  segments  i,  2,  3,  4  (Fig.  2) 
The  segments  of  groups   i    and  3  are  insulated  from  each 
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Values  of  a.. 
Fig.    3 — Effect   of    Shifting    Brushes    on    Rectified    Pressure. 

Other  and  connected  to  the  sections  of  the  windings,  but  the 
segments  of  groups  2  and  4  are  not  insulated  from  each 
other,  and  are  connected  to  the  points  B  and  C,  and  there- 
fore to  the  slip-rings.  Hence  the  brushes  are  directly  con- 
nected to  the  single-phase  supply  while  they  are  passing 
over  groups  2  and  4,  and  the  windings  play  an  active  part 
only  while  the  brushes  are  in  contact  with  groups  i  and  3. 
With  this  arrangement  only  half  the  ring  is  covered  by 
windings,  and  the  other  half  may  be  wound  and  connected 
in  a  similar  way  to  another  similar  commutator  symmet- 
rically placed.  Rectifiers  can  be  made  with  two,  four  or  six 
lines  of  brushes  as  easily  as  a  continuous-current  generator, 
and  in  this  way  it  is  possible  to  obtain  large  outputs  and 
very  high  efificiericies.  To  vary  the  pressure  at  the  brushes 
it  is  necessary  merely  to  shift  all  the  brushes  corresponding 
to  one  polarity  of  the  machine.  The  curve  in  Fig.  3  shows 
how  the  continuous  pressure  varies  according  to  the  position 
of  the  brushes,  where  the  angle  a  (which  represents  the 
abscissas)  is  the  angle  GfiB  in  Fig.  2.  If  the  brushes 
Gfi..  are  closed  on  a  non-inductive  power  circuit,  there  is 
produced  a  pulsating  current  having  the  same  wave-shape  as 
the  rectified  pressure.  If,  however,  a  choking  coil  is  con- 
nected in  series,  the  pulsations  are  smothered  out.  and  for 
all  practical  purposes  the  rectified  current  can  be  considered 
perfectly  continuous.  Every  oscillation  of  the  synchronous 
motor  produces  the  same  effect  on  the  pressure  at  the 
brushes  as  if  the  brushes  were  shifted  an  amount  corre- 
sponding to  the  oscillation.  It  is,  therefore,  necessary  to 
suppress  absolutely  all  oscillations  of  the  motor.  If  the 
plant  consists  of  two  rectifiers  driven  by  separate  motors, 
the  commutators  being  connected  in  series,  it  is  easy  to  do 
this.  It  is  necessary  merely  to  drive  the  rectifiers  in 
opposite  directions,  to  shift  the  brushes  in  the  same  direc- 
tion, and  to  make  the  motors  always  oscillate  in  the  same 
way.  Then  an  oscillation  of  the  motors  will  have  the  effect 
of  increasing  the  pressure  at  the  brushes  of  one  rectifier 
and  decreasing  it  for  the  other,  so  that .  the  sum  of  the 
variations    is   zero.      To   make   the   motors   oscillate    in    the 
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saiiK-  u;iv,  it  is  siilliiuiit  to  i-i)Uiin.-l  tliirr  ptuuls  ul  tlu' 
;»riii;ituic  ol  one  motor,  uo  dcg.  apart,  to  the  cornspondiiii.; 
points  of  the  otluT.  riu-  tlircc  phase  ooiniectioii  tliiis  formed 
is  as  rigid  as  a  mechanical  coupling.  An  acconnt  is  given 
of  some  tests  of  tins  arrangement  of  two  rectifiers  rnnning 
in  opposite  directions  on  a  locomotive,  the  emf  ol  ilu  altn 
naimg  current  on  the  trolley  line  heing  ij.omo  volts.  It  was 
estahlished  in  these  tests  thai  there  is  no  sudden  rush  of 
current  at  starting,  and  vet  the  acceleration  is  high.  Ilu- 
power  su])plied  hy  the  central  station  is  very  sntall  at  si.iri 
ing.  and  increases  acconling  to  the  mechanical  power  de- 
veloped. This  is  line  to  the  fact  that  the  pressure  of  ilu- 
rectifier  is  almost  zero  at  starting.  The  experiments  were 
made  on  a  line  of  7.3  km  (4.5  miles),  starting  from  the 
station  at  Grasse.  I'rom  the  station  to  the  axles  the  over- 
all elViciency  of  the  system  was  found  to  vary  between  0.78 
and  0.80  at  full  load.  The  tests  were  insufficient,  however, 
to  determine  the  heating  of  the  machines. — London  lilcctri 
ciau,  March  1,  191  j. 

Transformers. —  IIknky. — Continuation  and  conclusion  of 
his  long  serial  giving  notes  on  sialion;;rv  transformers. 
The  author  deals  with  llic  heating  of  transformers  and 
methods  of  cooling  and  concliKKs  with  some  general  re- 
marks on  the  choice  of  a  transformer  and  data  on  trans- 
formers concerning  efficiency  and  robustness.- — l.'l ndiisiric 
liU'c.  Feb.   to  and  j;.    U)i2. 

Carbon  Brushes. — W.  K.  WTnTNKV. — .\n  illnstraled 
Franklin  Institute  paper  giving  details  of  the  testing  and 
manufacturing  of  carbon  brushes.  The  different  steps  in 
manufacture,  the  grinding  and  mixing  of  the  ingredients 
(fine  grinding  being  very  important),  the  pressing  of  the 
brushes,  and  the  process  of  baking  (which  also  reciuires 
great  care)  are  described  in  some  detail.  Special  reference 
is  made  to  railway  motor  brushes. — Journal  Franklin  liisti- 
tuti'.  March.   I()IJ. 

Lamps  and   Lighting. 

Condensers  on  Lighting  Circuits.— A.  \V.  Ashton. — An 
article  illustrated  by  diagrams  giving  an  outline  of  the  the- 
ory of  the  use  of  condensers  on  alternating-current  lighting- 
circuits.  Both  the  applications  of  the  series  system  and  of 
the  parallel  system  are  described.  The  use  of  condensers 
was  first  proposed  because  low-candle-power  lamps  were 
then  not  available  for  250-volt  circuits.  Although  sncli 
lamps  are  now  in  the  market,  it  is  still  economical  to  use 
25-volt  or  50-volt  lamps  in  series  with  condensers.  The 
advantages  are  as  follows :  The  condenser  prevents  damage 
to  the  filament  due  to  the  initial  rush  of  current  when 
switching  on.  The  low-voltage  lamp,  having  a  compara- 
tively short  thick  drawn-wire  filament,  can  be  handled  with- 
out fear  of  breakage.  The  blackening  due  to  deposit  of  the 
metal  on  the  bulb,  caused  by  electric  discharge  between  the 
legs  of  the  filament,  is  much  less  with  a  low-voltage  than 
with  a  high-voltage  lamp. — London  Elec.  Rcviczv,  March  1, 
1912. 

MctaHic-Filanicnt  Lamps. — M.\rchand. — An  article  on 
some  applications  of  metallic-fiiament  lamps.  The  accom- 
panying table  shows  the  sizes  of  Osram  lamps  used  in  489 
German  central  stations  employing  a  total  of  33.643  Osram 
lamps : 

SIZES    OF   OSRAM    LAMPS    USED    IN    GERMAN    CENTRAL   STATIONS. 


Candle-Power. 

16 

636 
1.9 

25 

3319 
10.0 

32       40 

6615   695 
20.0  2.1 

50 

120.325 
60.0 

70 

100 

200 

300 

400 

600 

1000 

Xumber  o 

lamps 
Per  cent  of 
total  lamps 

285 
0.8 

1379 
4.0 

135 
0.4 

81 
0.2 

113 

0.3 

56 
0.1 

5 
0.02 

It  will  be  seen  that  the  size  most  in   favor  is  the  50-cp 
lamp.     Tables   are    added   giving  data   on   the   comparative 


eosi    III    ligliling    with    carbon    lamps    and    iiulallie  lilameiit 
lamps. — L' Industrie  I'.lee.,  l-'eb.  10,  19IJ. 

l-.ieetrie  l.i^ilitinii  of  .lutomubiles. — .\.  Sotn.ii;i<. — .\  re- 
view of  the  different  methods  of  (deetric  lightmj,'  of  auto- 
mobiles, with  diagrams  of  the  jtrincipal  generators  devised 
for  this  purpose.  These  are  the  Inglesis-Regner  generator, 
the  IMii  or  HIeriot  generator,  the  Groh  generator  (which 
operate  wiih  full  regulation),  the  Rosenberg  generator,  the 
X'andervell  generator,  the  Leitner  generator  and  the  Trier- 
.Martin  generator  (utilizing  the  armature  reaction),  .md  the 
Lucas  system,  in  which  the  generator  is  run  at  constant 
si)eed  by  means  of  a  mechanical  speed-changing  gear.  The 
author  em])hasizes  the  point  that  for  the  electric  lighting  of 
automobiles  the  simplest  solution  will  be  the  bc9>[.—L' Indus- 
trie lUcc..  I'"eb.  25,  1912. 

Generation,  Transmission  and  Distribution. 

Winnipeg. —  Ihe  first  part  of  an  illustrated  description  of 
the  hydroelectric  power  scheme  of  the  city  of  VVinnii)eg. 
The  .system  now  completed  cr)nsists  of  a  30,000-hi)  hyrlro- 
electric  i)lant  operated  under  a  45-ft.  head  (this  is  to  be 
enlarged  to  60.000  hpj  ;  a  77-mile,  6o-cycle,  72,000-volt 
transmission  system  consisting  of  one  double-circuit  steel- 
tower  line  with  concrete  foundations;  a  terminal  station  in 
the  cit\',  at  which  the  transmission-line  pressure  is  reduced 
to  ] 2,000  volts;  an  underground  12,000-volt  distribution  to 
substations,  and  two  substations  where  the  emf  is  reduced 
to  2200  volts  alternating  current  and  550  volts  direct  cur- 
rent.— London  Electrician,  March   i,  1912. 

Operation  in  Parallel. — K.  Czeija. — An  article  illustrated 
by  diagrams  di.scussing  the  general  principles  according  to 
which  the  electrical  designer,  the  prime-mover  designer  and 
the  central-station  manager  must  co-operate  to  obtain  satis- 
factory working  in  parallel.  In  the  present  instalment  the 
author  discusses  the  choice  of  the  momentum,  the  conditions 
to  be  fulfilled  in  the  design  of  the  prime-mover,  means  for 
improving  parallel  operation  of  existing  machines  and  the 
operation  in  parallel  of  different  types  of  generating  sets. — 
Elek.  Zeit.,  Feb.  29,  1912. 

Electricity  in  Iron  Mines. — An  illustrated  article  on  the 
Sydvaranger  iron  mines  in  Norway,  describing  the  use  of 
electric  power  in  the  mines  and  the  application  of  the 
Grondal  magnetic  separation  system. — London  Elec.  Rev.. 
March  i,  1912. 

Long-Distance  Gas-Transmission  Lines. — B.  Buhk. — An 
illustrated  article  in  which  the  author  gives  an  account  of 
the  troubles  experienced  along  the  Hamburg  long-distance 
gas-transmission  line  from  Bergedorf  to  Geesthacht.  The 
effect  on  trees  in  the  neighborhood  has  been  destructive. 
After  three  years  of  operation  of  the  gas-transmission  line, 
out  of  320  trees  not  less  than  66,  that  is  20  per  cent,  have 
died. — Elek.  Zeit..  Feb.  29,  1912. 

Traction. 

Omnibus  Driving. — L  C.  MacFarlaxe  and  H.  Burge. — 
The  conclusion  of  their  illustrated  paper  on  the  supply  and 
transmission  of  power  in  self-contained  road  vehicles  and 
locomotives.  In  the  present  instalment  the  authors  take  up 
the  discussion  of  gasoline-electric  omnibuses  and  also  deal 
with  the  possibility  of  using  an  oil-engine-electric  system  on 
suburban  lines  and  branch  lines  of  existing  steam  railroads 
in  cases  where  complete  electrification  would  be  imprac- 
ticable or  too  expensive. — London  Electrician,  March  i, 
1912. 

Installations,   Systems  and  Appliances. 

Central  Station  .Statistics. — L.  Rosexraum. — A  summary 
of  some  of  the  results  of  the  statistics  for  1909  of  the 
Union  of  Central  Stations  (Vereinigung  der  Elektricitats- 
werke).  relating  to  327  central  stations  in  different  Euro- 
pean countries.  The  average  connections  per  1000  inhabi- 
tants in  cities  with  less  than  2000  population  were  87.3  kw; 
in  cities  from  10,000  to  50,000  population,  78.7  kw ;  in  cities 
from  20,000  to  50,000  population,  63.8  kw ;  in  cities  from 
50,000  to    loo.coo  population.   56  kw.   and   in   cities   with   a 
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)ulatioii  above  100,000  tliey  were  S2.2  kw.  Hence  in 
es  of  inediuni  size  (20.000  to  100,000  inhabitants)  the 
inectioiis  are  considerably  less  than  in  small  cities  and 
large  cities.  This  is  especially  true  for  lighting.  The 
lie  result  is  shown  in  the  central-station  statistics  of 
rniany  and  of  Austria.  The  explanation  is  found  in  the 
npetition  of  gas  plants.  The  average  consumption  of 
iwatt-hours  per  inhabitant  for  lighting,  motor  service 
1  traction  and  the  total  consumption  in  cities  of  different 
?s  is  given  in  the  accompanying  table: 

KILOWATT-HOURS   PER   INHABITANT. 


Inhabitants.            Lighting.     Motor  Service. 

Traction.             Total. 

1 

er  10,000                          14    9,                 1.5.5 
00  to  20.000    .  .             112                      13.7 
)00  to  50.000      .               7.9                       8.9 
)00to  100.000                  6.7                       8.3 
ve  100,000          .             10.2                      12.3 

28.4 

2.9                     27.8 

7.1  24.0 

8.2  23.2 
12.0                     34    5 

1 

'h«  total  consumption  in  kilowatt-hours  per  inhabitant, 
hiding  traction,  is,  therefore,  not  very  different  in  cities 
different  sizes.  Tables  on  cost  of  operation,  receipts, 
earnings,  etc..  are  added.  In  all  works  in  which  the 
t  of  operation  is  below  2.5  cents  per  kw'-hr.  the  addition 
a  traction  load  has  been  financially  beneficial,  while  the 
erse  is  true  in  stations  with  a  higher  cost  of  operation, 
general  a  reduction  of  the  rates  for  lighting  has  by  no 
ms  a  bad  effect  on  the  net  earnings.  A  flat  rate  for 
iting  and  free  renewal  of  incandescent  lamps  are  bene- 
;i\  in  competition  with  gas  ])lants. — /ilck.  11.  Masch. 
ienna),  Feb.  25,  1912. 

?a/r  Schedule. — Norherg-Schui.z. — A  critical  discussion 
I'arious  rates  for  energy  which  are  based  on  a  combina- 
1  of  flat  rate  and  meter.  For  instance,  in  Christiania 
?e  different  rates  are  in  use.  Private  consumers  can  buy 
energy  at  a  flat  rate,  the  consumption  being  limited  by 
t-limiting  devices.  Further,  the  consumers  may  rent 
ers  and  may  switch  over  the  whole  consumption  to  the 
;er.  Small  consumers  with  installations  of  not  more 
n  six  lamps  for  not  more  than  300  watts  are  allowed  a 
rate,  but  the  station  may  install  control  apparatus  and 
s  proposed  to  install  limiting  devices  in  this  case  too. 
i  third  tariff  is  increasing  in  favor  more  than  the  other 
I.  Some  critical  discussions  on  rates  of  this  kind  are 
ed. — Elek.  Zcit.,  Feb.  29,   1912. 

'.levators. — An  illustrated  de.'^cription  of  various  Euro- 
n  systems  of  elevators  with  button  control.  Six  dif- 
?nt  systems  are  described  and  illustrated  by  diagrams. 
.'Industrie  FJec.  Feb.  10,   1912. 

Wires,   Wiring  and   Conduits. 

haract eristic  Curves  for  Artificial  Insulating  Materials. 
..  Knoblauch. — The  author  proposes  to  indicate  the 
lity  of  certain  artificial  insulating  materials  by  a  curve 
follows:  The  more  expensive  materials  include  those 
sessing  good  insulating  and  binding  qualities,  while  the 
aper  classes  contain  fewer  binding  materials  but  are 
re  reverberatory.  The  author  proposes  to  designate  con- 
iitively  the  different  compositions  of  such  an  insulating 
terial  by  A.  B,  C,  etc.,  where  A  is  the  poorest  quality. 
1  to  plot  these  qualities  A.  B,  C  as  abscissas  of  a  diagram. 

ordinates  the  perforation  voltage  is  plotted  for  the 
orcnt  qualities.    A  curve  is  thus  obtained  giving  directly 

perforation  voltage  for  A,  B.  C,  etc.  .\t  the  different 
iits  .4,  .  .  .  of  the  curve  the  author  proposes  to  enter 
)  figures  of  the  hygroscopic  qualities,  the  refractoriness, 
— Elek.  Zcit.,  Feb.  29,  1912. 

■lexibtc  Cable. — A  note  on  a  recent  British  patent  (Xo. 
f),  Feb.  22,  1912)  of  H.  Evans  and  St.  Helen's  Cable  & 
)l)er  Company,  Ltd.,  for  a  flexible  cable,  single  or  multi- 
od,  suitable  for  use  where  it  is  subject  to  damp,  abrasion, 
.till  handling  and  similar  unfavorable  conditions.  The 
urate   insulated  conductors   are   covered   with   a   special 


rubber  preparation  as  follows:  50  per  cent  rubber  and  50 
\)vr  cent  of  a  hardened  material,  such  as  silica  or  balata, 
and  similar  to  that  from  which  cab  tires  arc  made.  It  can 
be  put  on  the  cable  in  a  plastic  stale.  Ihe  cable  is  drawn 
through  a  tube,  concentric  with  which,  and  surrcnmding  it 
IS  a  cylinder  closed  at  one  end  and  co:ilainin;^  a  die  at  the 
other  slightly  smaller  than  the  tube.  The  cylinder  is  fed 
at  the  side  through  a  tube  containing  a  roiatin-^  screw 
which  forces  the  rubber  preparation  i.Uo  the  cylinder,  an-d 
the  pressure,  which  increases  at  the  narrow  annular  space 
i)y  the  die,  is  suBkient  to  force  the  preparation  into  the 
interstices  of  the  cable.  The  cable  issues  completely  cov- 
ered with  the  prei)aralion,  which  only  re(|nircs  vulcanizing. 
— London  Elec.  Eng'ing,  Feb.  29,  1912. 

Frost  and  Telegraph  Cables. — An  illustrated  article  on 
the  break-down  of  two  dry-core  telegraph  cables  on  a 
Hritish  telegraph  liiie.  The  two  cables  were  laid  in  a  4-in. 
cast-iron  pipe  into  which  water  found  its  way.  and  the 
cable  was  so  deformed  by  the  ice  forming  round  it  as  to 
become  faulty.  The  illustrations  show  that  the  effect  of  the 
ice  was  not  only  to  compress  but  to  distort  the  cable. — 
London  Electrician.  March  i,  191 2. 

Preservation  of  Wood.n  Poles. — Seidenschnur. — The 
conclusion  Of  his  illustrated  paper  on  methods  of  preserving 
wooden  poles  by  impregnation.  In  the  present  instalment 
the  author  deals  especially  with  the  use  of  tar  nil. — FJek. 
Zeit.,  Feb.  29,  1912. 

Electrophysics  and  Mav:netism. 

Electron  Theory  of  Contact  Electruniotii'c  Force  and 
Thermoelectricity. — O.  \V.  RicHARUSoN.r — A  theoretical 
paper  in  which  the  author  deduces  certain  formulas  which 
connect  some  of  the  physical  projierties  of  conductors, 
particularly  in  the  domain  of  thermoelectricity,  with  the 
number  and  state  of  the  free  electrons  present  in  them. 
The  author's  theory  is  a  natural  development  of  the  results 
of  his  investigation  of  the  emission  of  negative  electrons 
from  hot  bodies.  The  method  is  based  on  two  fundamental 
assumptions.  The  first,  which  is  common  to  all  forms  of  the 
electron  theory  of  metallic  conduction,  is  that  the  electric 
current  in  metals  is  carried  by  electrons  which  move  about 
freely,  exert  a  pressure  and  are  otherwise  dynamically 
equivalent  to  the  molecules  of  a  gas.  The  second  is  that  the 
potential  energy  of  an  electron  is  much  less  when  it  is  in- 
side an  uncharged  conductor  than  when  it  is  extracted  and 
removed  to  a  considerable  distance.  It  follows  that  a 
definite  amount  of  work  has  to  b©  done  by  an  electron 
before  it  can  escape  from  a  conductor,  and  it  is  the  force 
at  the  interface,  which  corresponds  to  this  amount  of  work, 
which  retains  the  electrons  in  the  conductor  at  ordinary 
temperatures. — Phil.  Mag.,  March,  1912. 

Ionization  in  Gaseous  Mixtures  by  Rontgcn  Radiation. — 
C.  G.  Barkla  AND  L.  Simons. — An  account  of  experiments 
on  the  ionization  of  gaseous  mixtures  by  homogeneous 
beams  of  X-rays.  The  chief  results  are  as  follows :  Equal 
absorptions  of  X-rays  and  of  their  secondary  rays  by  dif- 
ferent gases  are  not  always  accompanied  by  equal  ioniza- 
tions, though  as  a  rule  the  deviation  from  proportionality 
is  not  great.  F'qual  absorptions  of  corpuscular  (electronic'* 
radiation  by  different  gases  are  not  always  accompanied  by 
equal  ionizations.  The  relative  ionizations  produced  by 
equal  absorptions  of  X-rays  in  the  gases  exocrimcnted  upon 
are.  within  small  errors  ot  experiment,  the  same  as  those 
produced  by  the  corpuscular  radiation  excited  by  the 
X-rays.  The  results  thus  point  to  the  possibility  of  the 
relative  ionizations  in  different  gases  due  to  the  total  ab- 
sorption of  X-radiation  being  identical  with  those  due  to 
corpuscular  (electronic)  radiation  and  alpha  radiation. 
Preliminary  experiments  appear  to  indicate — though  the 
results  may  not  be  accepted  as  conclusive — that  much  of 
the  ionization  by  X-rays  is  not  due  to  the  secondary  cor- 
pu.scular  radiation.  Further  experiments  on  these  lines 
will  probably  give  the  most  direct  answer  to  the  question 
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as  to  the  part   playrti   l>\    soiinularv   rays   in   the   prucoss  uf 
iunizntion. — I'htl.  Mai^.,   Marcli,   i(;iJ. 

/•>«•«•  lilcitrons  in  Metal. — I).  Ovvkn. — A  review  of  the 
present  tlu'orios  on  free  electrons  in  metals  vvitli  applica- 
tions to  the  electric  coiidiiction  in  a  metal,  the  llurnial  con 
diictivity  and  its  relation  to  electrical  conductivity,  and  the 
emission  of  electrons  from  metals  caused  by  lifjlit  or  heat. 
—  London  /i7fC/r»Vi(/;j.  March  i,  i(;i-'. 

Mtifiiu-tic  ami  lilcctric  liffccts  on  Lii^lit. —  I',  /klman. — 
A  paper  givinjj  theoretical  consideration  concerning  light 
radiation  under  the  sinudtaneous  iniluence  of  electric  and 
magnetic  forces  and  suggesting  some  fundamental  experi- 
ments. I'A'er  since  the  discovery  in  1S96  of  the  effect  of 
magnetic  forces  on  the  frequency  of  radiation  many 
physicists  have  inquired  whether  electric  forces  do  not  have 
also  an  effect  on  light  emission.  So  far  no  such  effect  has 
been  found.  The  author  suggests  a  method  in  which  the 
action  of  an  electric  field  would  manifest  itself  by  a  non- 
symmetric  change  nf  a  magnetic  triplet  or  by  a  measurable 
change  of  a  magnetic  doublet. — Phys.  Zeit.,  March  i,  191 2. 

Electrochemistry  and  Batteries. 

Charging  Storage  Batteries. — "Variators"  (tliat  is,  iron 
resistor  wires  in  a  hydrogen  atmosphere  such  as  are  used 
as  ballast  in  the  Nernst  lamp)  can  be  utilized  to  maintain 
the  current  constant  as  long  as  the  voltage  changes  at  their 
terminals  are  within  certain  limits.  This  property  may 
be  used  for  charging  storage  batteries  from  a  constant- 
voltage  supply  network.  The  charge  may  be  done  entirely 
automatically  and  one  does  not  need  to  fear  that  changes 
in  the  current  and  especially  an  excess  of  the  permitted 
maximum  current  may  occur.  In  spite  of  the  increasing 
counter  enif  of  the  storage  battery  the  current  is  not  re- 
duced during  the  main  part  of  the  charging  operation — that 
is,  up  to  2.5  volts  per  cell — if  only  the  dimensions  of  the 
variators  are  correctly  chosen.  This  method  is  especially 
useful  if  parallel  groups  of  batteries  are  to  be  charged. — 
Elek.  Zeit.,  Feb.  29,  1912. 

Electrical  Furnaces  and  Cost  of  Energy. — C.  Myers. — 
A  paper  read  before  the  Manchester  Section  of  the 
(British)  Institution  of  Electrical  Engineers  on  the  use  of 
the  electric  furnace  for  steel  refining,  with  special  reference 
to  English  practice.  In  the  discussion  which  followed  F. 
Foster  referred  to  a  recent  careful  investigation  as  to  the 
cost  o,f  energy  for  electric  furnace  purposes  in  Great 
Britain.  The  figures  obtained  showed  that  it  was  possible 
to  generate  electric  energy  at  a  total  cost  of  0.30  cent  per 
kw-hr.  when  using  gas  producers  and  ammonia  recovery 
with  coal  at  $2.12  per  ton.  With  blast-furnace  gas,  coke- 
oven  gas  or  other  waste  gases  the  total  cost  of  generation 
fell  to  about  0.2  cent  per  kw-hour.  These  costs  include 
capital  outlay  charges  on  the  whole  plant  on  a  liberal  scale, 
and  all  labor,  repairs,  stores,  water,  fuel,  etc.  In  connection 
with  the  electric  steel  furnaces  a  certain  amount  of  trans- 
mission and  transformation  apparatus  would  be  required, 
and  in  general  the  plant  would  not  be  running  continuously 
at  full  load  twenty-four  hours  a  day.  These  facts  would, 
of  course,  increase  the  total  cost  of  electric  energy,  but, 
after  making  due  allowance  for  these  factors,  it  ought  to  be 
possible,  with  furnaces  of  large  size,  to  deliver  electric 
energy  at  the  furnaces  at  a  cost  of  0.5  cent  per  kw-hr.  when 
using  producer  gas  and  0.4  cent  per  kw-hr.  when  using 
waste  gases. — London  Electrician,  March,  191 2. 

Units,  Measurements  and  [nstruments. 

Stroboscopic  Method  of  Measuring  High  Speeds. — J. 
ScHiLLO. — The  author  suggests  a  method  of  measuring  high 
speeds,  for  instance,  speeds  of  turbines  running  from 
30.000  to  40,000  r.p.m.,  by  means  of  a  stroboscopic  method 
with  the  aid  of  a  marked  disk  placed  on  the  turbine  axle 
and  a  slotted  disk  placed  on  the  axle  of  an  auxiliary  motor 
running  at  an  adjustable  lower  speed.  The  author  gives 
formulas  for  calculating  the  absolute  speed  of  the  turbine 


when   the   two  disks  are   run   m   opposite  ilireclions. — lilek. 
Zeit.,  I'eb.   15,   191  J. 

Teleuraphy,  Telephony  and  Sii^nals. 

I'dridtion  in  Intensity  uf  Wireless  Telegraph  Haves  with 
Distance. — Ci.  VV.  O.  Howe. — The  author  poiut.s  out  thtt 
the  connnon  view  that  in  wireless  telegraphy  the  energy 
varies  substantially  inversely  as  the  distance,  and  not  in- 
versely as  the  square  of  the  distance,  is  a  mistake.  Ex- 
perimen4s  of  Duddell  and  Taylor  and  those  of  Austin  have 
shown  that  the  received  current  is  inversely  proptjrtional  to 
the  distance.  This  received  current  is  set  uj)  in  the  receiv- 
ing aerial  with  a  given  resistance  inserted  at  the  base.  The 
received  energy,  therefore,  varies  inversely  as  the  square 
of  the  distance. — London  Electrician,   March    I,   1912. 

Miscellaneous. 

Reinforced  Concrete. — P.  Leci.ek. — An  illustrated  article 
on  the  uses  of  reinforced  concrete  in  electrical  engineering, 
especially  in  the  construction  of  switchboards,  conduits  and 
transmission-line  poles. — L'lndustrie  Elec,  Feb.  25,  1912. 

High-Speed  Tool  Steels. — L.  M.  Cohn. — A  paper  in 
which  the  author  first  gives  some  conunercial  notes  on  the 
purchase  of  high-speed  tool  steels  and  then  refers  briefly 
to  the  methods  of  machining  them  and  methods  of  heat 
treatment.  For  hardening,  a  furnace  with  a  fused  bath 
electrically  heated  is  suitable. — Elek.  Zeit.,  Feb.  29,  1912. 

Manufacturing  Plant. — E.  Dieudonne. — An  illustrated 
description  of  the  equipment  and  organization  of  the  works 
of  Schneider  &  Company  at  Champagne-sur-Seine. — La 
Lumicre  Elec,  Feb.  24,  191 2. 

Consolidation  of  London  Electrical  Journals. — The  pro- 
prietors of  the  (London)  Electrical  Engineering  have  pur- 
chased the  copyright  and  good-will  of  the  (London)  Elec- 
trical Engineer  (established  1884),  and  the  latter  paper  is 
now  incorporated  in  Electrical  Engineering. — London  Elec. 
Eng'ing,  Feb.  15,  1912. 


Book  Reviews 

Testing  of  Electrical  Machinery.  For  Non-electrical 
Students.  By  J.  H.  Morecroft  and  F.  W.  Hehre.  New 
York.     D.  Van  Nostrand.     154  pages,  46  illus.     Price, 

$1.50. 
While  specifically  a  college  textbook,  this  volume  will 
be  found  useful  by  non-college  students  of  electricity  owing 
to  the  simple  method  of  exposition,  the  book  being  written 
for  the  instruction  at  Columbia  University  of  students  in 
courses  of  mining,  mechanical  and  civil  engineering,  etc. 
The  contents  are  divided  about  equally  between  direct-cur- 
rent and  alternating-current  testing.  Prefacing  the  specific 
directions  for  a  test  is  a  brief  analysis  of  the  character- 
istics of  the  machine  in  terms  that  can  be  understood  by  a 
student  not  well  versed  in  electrical  theory.  To  the  non- 
college  student  the  book  will  serve  as  an  excellent  intro- 
duction to  a  regular  treatise  on  testing  electrical  machinery. 


Les  Lampes  Slectriques.  Par  J.  Escard.  Paris:  H.  Dunod 
et  E.  Pinat.  426  pages,  307  illus.  Price,  15  francs. 
While  a  general  treatise  on  all  forms  of  electric  lamps, 
including  gas  tubes,  the  chief  interest  of  this  book  lies  in 
its  descriptions  of  the  newer  forms  of  arc  lamps,  in  the 
information  relating  to  metallic  filaments,  and  in  a  lengthy 
section  on  the  mercury-vapor  lamp.  The  first  chapter 
treats  of  standards  of  light,  photometric  units,  photometry 
and  determination  of  efficiency.  The  heads  of  the  other 
chapters  ate  as  follows:  Arc  lamps,  electrodes;  properties 
of  arcs  with  respect  to  the  nature  of  their  electrodes;  gen- 
eral types  of  commercial  arc  lamps;  carbon-filament  lamps, 
metallic-filament  lamps;  mercury-vapor  lamps;  rarefied  gas 
lamps.  The  book  will  interest  those  who  wish  a  genera! 
view  of  the  present  status  of  the  electric  sources  of  light 
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New  Apparatus  and  Appliances 


ELECTRICALLY   HEATED    METAL    POTS   FOR 
LINOTYPE  MACHINES. 


While  electric  heating  units  in  many  cases  cannot  be  satis- 
factorily applied  to  the  gas-heated  metal  pots  of  linotype, 
monotype  and  other  type-casting  machines,  a  special  elec- 
trically heated  metal  pot  has  been  developed  by  the  General 
Electric  Company  to  replace  the  former  externally  heated 
pots.  The  heating  element  takes  3  kw  when  turned  on  full 
and  will  heat  65  lb.  of  type  metal  to  550  deg.  Fahr.  in  one 
hour.  After  the  pot  is  brought  up  to  the  proper  tempera- 
ture the  energy  input  can  be  reduced  by  control  switches 
on  the  regulating  panel.  Type-metal  pots  ofifer  a  desirable 
long-hour  central-station  load,  and  from  the  standpoint  of 
the  user,  conduce  to  composing-room  comfort  and  safety 
from  fire  and  gas  explosions. 


PROTECTED  STORAGE-BATTERY  CONNECTOR. 


The  United  States  Light  &  Heating  Company  has  re- 
cently brought  out  an  improved  form  of  bolt  connector 
for  connecting  adjacent  cells  of  a  battery.     Fig.   i   shows 


Fig.    1 — Parts    of    Connector. 

the  parts  of  the  connector,  including  the  lead  straps.  The 
rectangular  holes  in  the  straps  are  provided  to  receive  the 
ends  of  the  plate  lugs  which  are  to  be  burned  to  the  straps. 
It  will  be  noted  that  where  the  strap  heads  bear  against 
each  other  there  is  a  square  reciprocal  joint  to  prevent  the 
weaving  of  one   strap   with   reference   to  the  other.     The 


parts  assembled  in  Fig.  2  suffice  to  make  the  joint  mechan- 
ically, and  that  the  caps,  which  are  of  antinionious  lead,  are 
not  used  for  this  purpose.  Cast  into  the  hexagonal  heads 
of  the  caps  arc  brass  nuts.     These  caps  are  intended  to  be 


Fig.    3 — Two    Cells    Connected. 

loaded  with  vaseline  and  screwed  onto  the  ends  of  the  studs, 
the  bowls  of  the  caps  to  surround  entirely  all  the  nuts  and 
washers  and  to  press  tightly  against  the  strap  heads.  A 
i-i6-in.  hole  in  the  crown  of  each  cap  provides  for  the 
escape  of  surplus  vaseline.  An  absolutely  firm  joint  is 
secured  by  means  of  this  connector,  yet  no  strain  is  thrown 
upon  the  antimonious  lead  caps.  The  fact  that  all  the  brass 
parts  are  completely  surrounded  by  vaseline  and  that  noth- 
ing but  lead  surfaces  is  exposed  precludes  the  possibility  of 
corrosion.  Fig.  3  gives  a  view  of  a  pair  of  finished  cell^ 
with  a  bolt  connector  in  position.  The  advantages  of  the 
bolt  connector  are  that  when  the  caretaker  of  the  battery 
wishes  to  open  up  a  cell  he  does  not  need  to  cut  any  links 
or  to  do  any  lead  burning.  The  operation  consists  in  the 
use  of  a  monkey-wrench  and  a  great  deal  of  time  is  saved. 
These  advantages  are  maximum  with  reference  to  batteries 
for  electric  wagons  and  trucks. 


IMPROVED  SIGN  FLASHER. 


^^^^ 


Fig.    2 — Parts    of    Connector    Assembled. 

stud,  two  washers,  two  nuts  and  two  lock-nuts  are  all  of 
brass,  h'ig.  2  shows  how  the  connection  is  securely  made 
by  means  of  the  stud  and  nuts.     It  will  be  noted  that  the 


Departure  from  former  methods  of  sign-flasher  construc- 
tion may  be  noted  in  the  1912  model  Reco  flasher  represented 


Sign    Flasher. 


in  the  accompanying  illustration.  As  shown,  the  segments 
or  contacts  are  made  of  heavy  brass  and  fastened  by  bolts 
in  slots,  which  extend  throughout  the  circumference  of  the 
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(Iriiiii.  \\\  tlii>  cuiistiiiiMioii  it  is  i)()ssil)lc  for  any  one  lo 
rearrange  tlic  ria.>ilniin  piTl'drniancc  withuut  llu-  aid  of  any 
ltii)ls,  a-iilo  from  a  .scrowilrivirr.  A  Haslior  of  lliis  type, 
tlifrcfort'.  may  be  n.scil  for  a  variety  of  clYi'Ct.s  other  than 
those  for  which  it  is  Imih  ;  furthermore,  the  same  flasher 
can  he  iiseil  for  vaiioiis  sij^ns  or  displays.  \'ery  fre(pientlv 
the  sign  hnilder  or  erector  linds  a  minor  atljuslment  neces- 
sary in  the  flasher,  and  with  the  one  illustrated  a  sli|.jht 
clian^e,  m.  il  nrnl  \h\  a  radical  our,  can  he  effected  in  a 
few  moments. 

.\noti\er  advanlaije  is  the  facility  with  which  repairs  are 
made.  Should  any  contact  wear  or  burn  out,  it  can  he 
replaced  m  a  few  moments,  it  being  unnecessary  to  disturb 
any  part  of  the  Haslier  t)ther  than  the  particular  contact  or 
contacts  which  reipiire  renewal.  The  collector  ring  is  fas- 
tened in  a  slot  b\  two  -^crcws  in  the  same  manner  as  the 
contacts.  The  brush  holders  clamp  the  brushes  to  a  slate 
bar  and  enable  the  quick  adjustmein  of  a  brush.  The  holder 
also  acts  as  a  terminal  for  wiring  connections  and  has  up- 
turneil  lugs  as  recpiired  by  the  National  Board  of  b'ire  Un- 
derwriters. The  worm  and  gear  are  inclosed  in  an  oil- 
tight  case  and  constitute  a  noiseless  and  self-lubricating 
transmission.  The  worm  shaft  runs  on  roller  bearings.  The 
bed-plate  of  the  machine  is  made  of  wrought  angle  iron  and 
has  an  extension  platform  for  the  motor.  The  motor  is 
fitted  with  a  double-groove  pulley  of  different  sizes  for 
speed  adjustment.  The  Reynolds  Electric  Flasher  Manu- 
facturing Company,  pf  Chicago  and  New  York,  is  the  maker 
of  this  machine. 


ELECTRIC  SOLDER  POTS. 


Electric  solder  pots  for  individual  use  form  the  most 
satisfactory,  economical  and  safe  means  of  melting  and 
keeping  in  a  liquid  state  such  metals  as  solder,  tin,  lead  and 
babbitt.  They  reduce  the  fire  hazard,  keep  the  loss  of  metal 
through   oxidization  to  a   minimum,  and   introduce   no  un- 


Electric   Solder   Pot. 

hygienic  conditions,  such  as  fumes  and  smoke,  into  the 
workroom.  The  uniformity  of  the  temperature  of  the 
melted  metal  is  also  a  valuable  feature;  if  the  pot  is  kept 
filled,  the  temperature  of  the  metal  will  always  be  at  the 
proper  point. 

The  pots  built  by  the  Westinghouse  Electric  &  Manu- 
facturing Company  are  substantially  constructed  in  order  to 
withstand  the  abuse  to  which  they  are  subjected  in  service, 
and  are  made  of  drawn  steel.  The  heating  element  is  of  the 
immersion  type ;  it  is  separate  from  the  pot  and  in  direct 
contact  with  the  metal  to  be  melted.  This  insures  quick 
melting  and  high  efficiency.  None  of  the  heat  is  wasted,  as 
it  must  pass  through  the  molten  metal  before  any  can  es- 
cape.    The   heating  element   is   hermetically   sealed   under 


pressure  in  an  iron  jacket  and  is  practically  indestructible. 
The  heater  can  be  run  at  two  temperatures,  the  high  heat 
for  melting  the  metal  (piickly  and  the  low  heat  for  keeping 
it  in  a  li(pii(l  stale.  A  push-button  switch  controls  the 
temperature  and  indicates  which  heat  is  being  used.  ,\n 
iron  ladle  is  regularly  supplied  with  each  pot. 


SERIES  TRANSFORMERS. 


The  use  of  series  or  so-called  "current"  transformers  for 
the  purpose  of  insulating  meters,  trip  coils,  etc.,  from  the 
main  line  voltage  has  been  common  since  the  earliest  dayi 
of  electrical  engineering.  Up  to  the  last  few  years  the  de- 
sign of  such  transformers  has  presented  no  different  prob- 
lem, as  far  as  insulation  is  concerned,  from  that  found  on 
constant-potential  transformers,  but  with  the  advent  of  the 
centralized  generating  plant  with  its  enormous  amounts  of 
power  and  the  use  of  the  steam  (jr  water  turbine  with  its 
enormous  stored  energy  which  is  available  on  a  short  cir- 
cuit, the  design  of  any  apparatus  which  may  be  subjected 
to  the  strains  of  these  short-circuits  has  become  a  serious 
problem.  This  is  particularly  true  with  series  transformers, 
as  they  are  placed  in  series  with  the  generator  and  there- 
fore are  subjected  to  all  of  the  strains  due  to  the  passage  of 
excessive  currents. 

These  transformers  are  used  to  protect  circuit-breaker 
coils  and  instruments,  and  the  failure  of  their  insulation 
from  any  cause  would  result  not  only  in  a  short-circuit  but 
in  a  charging  of  normally  dead  apparatus  to  such  an  ex- 
tent that  accidental  contact  would  cause  the  loss  of  human 
life.  It  is  therefore  evident  that  the  insulation  of  such 
transformers  is  an  extremely  important  feature.  Mechani- 
cal strength  is  also  of  great  importance,  as  cases  have  been 
known  where  transformers  have  been  literally  blown  apart 
owing  to  the  electromagnetic  repulsion  of  the  windings  on 
heavy  short-circuits,  and  such  instances  are  far  from  being 
rare. 

There  is  being  offered  a  type  of  series  transformer  which 
has  been  designed  with  the  object  of  providing  ample  in- 
sulation to  withstand  the  severest  conditions.  The  trans- 
former is  narrow  and  therefore  occupies  the  least  possible 
space  and  permits  the  wires  to  be  placed  close  together. 
The  iron  magnetic  circuit  is  in  the  shape  of  a  rectangle  on 
a  long  leg  of  which  are  wound  both  the  primary  and  the 
secondary  winding. 

The  magnetic  circuit  is  first  covered  by  the  insulation, 
over  which  are  placed  the  secondary  winding  and  then 
more  insulation,  and  then  the  primary  winding ;  finally,  the 
whole  device  is  wound  with  insulation,  and  thus  every  par- 
ticle of  insulation  and  winding  adds  to  the  ability  of  the 
transformer  to  withstand  disruptive  strains.  Owing  to  the 
employment  of  this  particular  type  of  magnetic  circuit  and 
winding,  it  is  also  possible  to  use  a  solid  conductor  for  the 
primary  winding  instead  of  a  multitude  of  small  wires.  All 
primary  coils  are  tested  at  a  potential  three  times  the  normal 
potential  of  the  circuit  on  which  they  are  to  be  operated, 
and  all  transformers  up  to  and  including  those  designed  to 
withstand  high-potential  tests  of  90,000  volts  are  dry-in- 
sulated and  will  withstand  this  test  without  the  use  of-  any 
oil  or  containing  case.  The  construction  is  such  as  to  allow 
the  use  of  insulation  in  solid  sheets,  thus  resulting  in  a 
structure  in  which  the  insulation  is  not  only  of  a  high 
dielectric  strength  but  is  also  extremely  rugged  mechan- 
ically. 

The  transformers  are  impregnated  by  the  vacuum  and 
pressure  process,  but  this  impregnation  is  not  depended  on 
to  add  to  the  insulating  strength  of  the  transformers.  Its 
main  use  is  to  prevent  the  absorption  of  moisture  and  to 
bind  the  parts  together  mechanically  and  prevent  the  con- 
tinued heating  and  cooling  of  the  transformer  from  causing 
the  insulation  to  scrape  or  crack. 
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The  above-described  type  of  transformer  has  been  placed 
on  the  market  by  the  ConcHt  I^lectrical  Manufacturing 
Company,  Boston,  Mass. 


ELECTRICAL  EXHIBITS    AT    THE    BOSTON 
COMMERCIAL  VEHICLE  SHOW. 


The  Boston  Commercial  Motor-Vehicle  Show  opened  on 
March  13  and  closed  on  March  20  in  the  Mechanics'  Build- 
ing, Huntington  Avenue,  following  the  regular  automobile 
show  by  a  three-day  interval.  As  the  latter  exhibition 
established  a  new  record  in  "the  number  of  pleasure  cars 
displayed,  the  former  put  a  new  high  mark  upon  the  number 
of  cars  and  chassis  of  commercial  type  shown  in  America. 
A  total  of  242  trucks,  wagons  and  chassis  were  shown, 
sixty-four  different  makers  being  represented.  The  attend- 
ance record  indicated  that  a  larger  proportion  of  persons 
receiving  tickets  attended  the  Boston  show  than  were  regis- 
tered at  either  the  New  York  or  Chicago  commercial  dis- 
plays. The  attendance  on  the  opening  night  compared 
favorably  vi'ith  that  on  the  evening  when  the  pleasure  car 
show  was  thrown  open  to  the  public,  and  great  interest  in 
the  economies  of  motor  transportation  was  manifested  until 
the  close  of  the  exhibition. 

The  Couple-Gear  Freight-Wheel  Company,  Grand 
Rapids,  Mich.,  represented  by  Mr.  W.  E.  Eldredge,  Boston, 
exhibited  a  5-ton  electric  coal  wagon  equipped  with  U.  S. 
"National"  batteries,  a  5-ton  caravan,  a  2-ton  truck  and  a 
gasoline-electric  truck.  Interest  centered  in  the  large  coal 
truck,  five  of  which  have  been  ordered  since  the  show 
opened  by  the  Metropolitan  Coal  Company,  of  Boston,  mak- 
ing a  total  of  seven  which  will  shortly  be  in  service.  This 
equipment  is  provided  with  steel-tired  rear  wheels,  which 
carry  90  per  cent  of  the  paying  load,  and  the  makers  con- 
tend that  some  of  the  most  striking  economies  of  the  electric 
truck  have  resulted  from  the  use  of  the  front  wheel  drive. 

The  Waverley  Company,  Indianapolis,  Ind.,  through  the 
J.  W.  Bowman  Company,  Boston,  showed  a  6oo-lb.  wagon, 
a  chassis  for  a  2000-lb.  car  and  a  1200-lb.  wagon  with  in- 
closed panel-type  body.  The  6oo-lb.  wagon  was  provided 
with  full  elliptic  springs,  all  running  parts  moving  in  oil, 
anti-friction  bearings  and  "Philadelphia"  battery.  This 
machine  was  practically  the  smallest  truck  shown  in  the 
building  and  was  pointed  out  as  one  of  twenty  recently 
ordered  for  service  in  the  fleet  of  the  Fleischmann  Yeast 
Company,  of  New  York.  Its  speed  was  given  as  15  miles 
per  hour,  and  its  run  per  charge  as  50  miles.  The  chassis 
for  the  2oco-lb.  truck  was  built  of  armored  wood  and  was 
equipped  with  Renold  silent  chain  drive  with  countershaft 
transmission.  Timken  roller  bearings  and  the  bushing  of 
all  wearing  parts  with  grease  cups  were  other  features  em- 
phasized. 

The  Lansden  Company,  Newark,  N.  J.,  represented  by 
W.  J.  Dow,  showed  a  5-ton  truck  and  a  2-ton  outfit,  with 
side-loading  batteries,  frames  of  pressed  steel,  Timken  bear- 
ings, in  wheels  and  countershaft,  Hcss-Bright  motor  bcar- 
mgs.  Edison  battery,  silent  chain  main  drive  and  Ilindley 
steering  head.  A  looo-lb.  delivery  wagon  capable  of  run- 
ning 60  miles  per  charge  and  making  a  maximum  speed 
of  14  miles  per  hour  was  also  shown,  this  equipment  being 
of  the  panel-body  type. 

The  Walker  Vehicle  Company,  Chicago,  which  was  repre- 
sented by  J.  W.  Emery,  Boston,  displayed  a  3000-lb.  truck 
of  the  Walker  balanced-drive  type,  which  made  the  trip 
from  New  York  to  Boston  prior  to  the  show  in  twenty- 
one  hours.  This  achievment  was  advertised  at  the  com- 
pany's booth  as  the  battery  which  delivered  itself.  A  light 
delivery  wagon  of  750-lb.  capacity  for  bakery  service  was 
also  exhibited,  the  machine  having  made  a  record  of  con- 
tinuous daily  service  in  the  northern  suburbs  of  Boston 
throughout  the  enti're  winter  season.     Two  brakes  are  now 


being  installed  on  all  the  company's  equipment,  one  ijeing 
for  regular  and  the  other  for  emergency  operation. 

The  General  Vehicle  Company,  Long  Island  City,  N,  Y., 
represented  by  Day  Baker,  Boston,  occupied  an  attractive 
space  in  the  center  of  the  exhibit  hall  and  displayed  a  5-ton 
brewery  truck,  two  2-ton  Pureoxia  wagons,  a  Tight  delivery 
wagon  for  show  service,  a  i-ton  chassis  and  an  electric 
ambulance  equipped  with  an  Edison  battery  and  capable  of 
making  a  speed  of  22  miles  per  hour.  The  company  em- 
])hasizcd  the  extreme  simplicity  of  its  chassis,  the  use  of  a 
series  motor,  covered  Morse  driving  chains  with  plain 
rollers  and  no  worm  or  bevel  gears.  Special  attention  was 
also  called  to  the  arrangement  of  the  motor  suspension, 
which  consists  of  a  bar  carrying  the  motor  frame,  the 
former  being  attached  to  the  channel  irons  of  the  machnie 
frame  by  bolted  pockets.  The  company  has  arranged  to 
deliver  an  electric  ambulance  to  the  Newton  Hospital.  It 
sold  more  trucks  through  its  location  than  at  any  previous 
show. 

The  General  Motors  Truck  Company,  of  Detroit,  repre- 
sented by  Mr.  R.  M.  Ketchum,  Boston,  showed  a  3-ton 
chassis,  a  I'/^-tbn  truck  for  express  service  and  a  6-ton 
electric  brewery  truck,  the  last  machine  being  built  for  a 
speed  of  6.5  miles  per  hour  and  the  ij^-ton  unit  for  10 
miles  per  hour.  Among  the  special  features  emphasized 
were  the  use  of  new  standards  of  construction,  varied  styles 
of  bodies  and  platforms,  steel  frame,  positive  motor  align- 
ment, ball  bearings,  absence  of  automatic  control  features 
and  adaptability  to  different  batteries. 

The  Baker  Motor  Vehicle  Company,  Cleveland,  repre- 
sented by  Mr.  F.  N.  Phelps,  Boston,  exhibited  an  ambulance 
of  attractive  design,  a  delivery  wagon  and  an  express  truck. 
The  principal  features  emphasized  were  the  suspension  of 
the  power  plant  above  the  springs,  the  use  of  roller  axle 
bearings,  double  brake  mechanism,  four-pole  series  motor, 
inclosed  motor  and  countershaft,  Renold  silent  chain  run- 
ning in  oil,  continuous  torque  drum-type  controller,  and 
acid  and  weatherproof  wiring.  The  ambulance  attracted 
imich  attention  on  account  of  the  beauty  of  its  finish,  tliere 
being  accommodations  for  two  patients  and  two  attendants, 
with  interior  electric  lighting  and  cheerful  furnishings. 

The  Philadelphia  Storage  Battery  Company  showed  an 
assortment  of  plates  and  connections  and  an  ingenious  scale 
balance  made  of  battery  parts  and  fittings.  A  feature  was 
the  display  of  battery  discharge  and  voltage  curves  in  the 
form  of  blueprints  fastened  against  horizontal  glass  win- 
dows in  a  special  casing  illuminated  from  below  by  six- 
teen incandescent  lamps  of  the  frosted-bulb  type,  the  latter 
being  rated  at  8  cp  each.  D.  C.  Tift'any  &  Company,  Bos- 
ton, represented  the  company. 

The  Westinghouse  Electric  &  Manufacturing  Companv. 
Boston  office,  had  an  extensive  display  of  vehicle  motor 
and  control  equipment,  battery-charging  motor-generator 
set  and  switchboard  panels,  and  utility  motors  for  polishing 
and  grinding.  Two  vehicle  motors  of  2^-hp  and  4-hp  rat- 
ing were  shown,  and  special  attention  was  called  to  the 
controlling  and  rheostatic  apparatus.  All  the  vital  par's 
of  an  electric  vehicle's  electrical  equipment  were  exhibited 
in  a  compact  space.  A  feature  was  the  display  of  a  shunt- 
wound,  interpole-charging  generator  direct-driven  by  a 
7'/2-hp  induction  motor  mounted  on  a  common  bedplate, 
the  voltage  range  being  from  60  to  120  on  the  generator 
side.  Messrs.  Patterson  and  Mansfield  were  in  charge  of 
the  exhibit. 

Other  exhibitors  of  electrical  and  related  equipment  were 
the  International  .Vcheson  Graphite  Company.  Dodge  Motor 
Vehicle  Company,  American  Storage  Battery  Company, 
Electric  Storage  Battery  Company,  Edison  Storage  Bat- 
tery Company,  Ford  Motor  Company,  Gray  &  Davis.  Na- 
tional Carbon  Company,  New  England  Telephone  &  Tele- 
graph Company,  Pyrene  Manufacturing  Company  of  New 
England,  Remy  Electrical  Company,  C.  F.  Splitdorf,  Inc., 
United  States  Light  &  Heating  Company. 
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PROSI'FA'TS  of  fjirly  sitlKiiuiit  of  llu-  ilritisli  coal 
strike  l)y  inr.uis  of  tlu'  iniiu-rs'  ininiimiin  w.ikc  bill 
ami  the  possibility  of  federal  intervention  in  the  pro- 
l)osed  strikes  in  the  bituminous  and  anthracite  fields  of  this 
country  have  had  a  beneficial  etTect  upon  trade  conditions 
this  week,  so  that  progress  continues  to  be  made  steadily 
along  industrial  lines.  This  is  borne  out  by  increases  in 
freight  tonnages  handled  by  the  railroads  in  the  past  few 
weeks,  the  improvement  being  most  noticeable  upon  roads 
in  the  Middle  West.  The  annual  report  of  the  United  States 
Steel  Corporation,  issued  this  week  showed  that  191 1  was  a 
year  of  restriction.  The  income  account  showed  a  de- 
crease of  $36,640,288,  the  results  being  the  poorest  since  1908. 
Exports  increased  41.4  per  cent  over  those  in  the  previous 
year,  and  total  sliii)ments  showed  a  falling  off  of  18.6  per  cent. 
.\n  incident  of  encouragement  during  the  week  was  the 
government  report  on  the  country's  foreign  trade  in  Febru- 
ary, which  stated  that  exports  from  this  country  were  $198,- 
873.423  in  that  month,  the  largest  February  total  ever 
reached.  Rates  in  the  money  market  March  20  were:  Call. 
2^@2j'2  per  cent;  ninety  days,  3]4@3y!  pcr  cent. 


THE  COPPER  MARKET. 

As  a  result  of  industrial  conditions  in  Great  Britain,  there 
has  been  very  little  disposition  on  the  part  of  foreign  buy- 
ers to  enter  the  copper  market  to  any  extent  this  week,  al- 
though a  fair  volume  of  inquiries  is  reported  from  conti- 
nental Europe.  In  this  country  inquiries  have  been  rather 
active,  and  domestic  consumers  have  purchased  several 
million  pounds  of  electrolytic,  since  last  report,  for  April 
shipment,  in  order  to  fortify  themselves  in  the  event  of  any 

Settling 

Standard.                                                                           Bid.  Asked.          Price. 

Spot     14.37/2  14.62/2 

March     14.37'/^  14.62/          14.50 

.April   14.37/  14.62/          14.50 

May    14.37/  14.62/          14.50 

June     14.37/  14.62/          14.50 

July      14.37/  14.62/          14.50 

The   London    market,    March    20,    was   as    follows: 

Noon.  Closing. 

£     s  d               £     s     d 

Standard     copper,     spot 66     0  0              65   17     6 

Standard     copper,     futures 66  IS  0             66  11     3 

Price   extremes    in    1912: 

Highest.  Lowest. 

Standard     . .  . .' 14.50c  13.65c 

London,    spot £66     1     3  £60  16     3 

London,     futures 66  16     3  6110     0 

Best     selected 70     0     0  65     5     0 

disturbances  that  may  result  from  serious  labor  troubles. 
Prices  have  advanced  sharply,  and  the  majority  of  agencies 
are  asking  14^  cents  per  pound,  some  asking  15  cents.  Elec- 
trolytic is  quoted  abroad  nominally  at  £67  15s.  to  £68.  The 
fortnightly  statistics  for  Great  Britain  and  France,  issued 
March  18,  showed  a  decrease  of  50  tons  in  stocks  and  529 
tons  in  copper  afloat,  a  total  decrease  of  580  tons,  and  the 
total  visible  supply  on  March  15  stood  at  51,095  tons.  Ex- 
ports from  this  country  during  the  month,  including  March 
20,  aggregate  14,530  tons.  The  daily  call  on  the  Metal  Ex- 
change March  20  quoted  copper  as  per  the  accompanying 
table. 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

United  Light  &  Railways  Merger. — As  noted  briefly  last 
week,  the  United  Light  &  Railways  Company,  of  Grand 
Rapids,  Mich.,  has  arranged  to  secure  the  control  of  the  Tri- 
City  Railway  &  Light  Company,  operating  all  the  gas,  elec- 
tric-service and  street-railway  properties  in  Davenport,  la., 
and  Rock  Island,  Moline  and  East  Moline,  111.  The  interur- 
ban  railway  from  Davenport  to  Muscatine,  la.,  will  be  also 
acquired  by  the  United  company.  It  is  announced  in  addi- 
tion that  that  company  will  acquire  the  Ottumwa  (la.)  Gas 
Light,  Heat  &  Power  Company,  and  that  it  has  options 
also  on  several  other  properties.  The  United  company  now 
owns  gas  companies  in  Chattanooga,  Tenn.;  Cedar  Rapids, 
la.;  Cadillac,  Mich.;  Laporte,  Ind.,  and  Mattoon,  111.  It 
also  has  an  electric-service  property  in   Laporte,  Ind.,  and 


the  combined  gas  and  electric  comi>any  in  Fort  Dodge,  la., 
as  well  as  the  gas,  electric  and  street-railway  company  of 
Muscatine,  la.,  and  the  Grand  Rapids,  Grand  Haven  & 
Muskegon  Railway  Ciompany.  Besides  these,  it  owns  dis- 
trict-heating plants  in  I)aveni)ort,  la.,  and  Laporte,  Ind., 
and  the  I'intsch  gas  plant  in  Chattanooga,  Tenn.  It  is  con- 
templated that  all  of  the  properties  owned  in  Iowa  shall 
i)e  operated  from  a  district  ofiice  at  Davenport  under  the 
supervision  of  J.  F.  Porter,  now  president  of  the  Tri-City 
Railway  &  Light  Company.  In  time  the  financial  head- 
quarters of  the  United  company  will  probably  be  removed 
to  Chicago,  as  the  recent  enlargement  requires  the  issuing 
of  new  securities,  in  which  a  large  amount  of  Chicago  capi- 
tal will  be  invested.  The  president  of  the  company  is  Frank 
T.  Hulswit,  and  the  present  board  of  directors  consists 
largely  of  Grand  Rapids  business  men.  In  addition,  it  is 
planned  to  place  on  the  board  Samuel  Insull,  of  Chicago; 
J.  G.  White,  of  New  York;  Edward  P.  Russell  (of  Russell, 
Brewster  &  Company),  of  Chicago;  George  B.  Caldwell 
(vice-president  of  the  Continental  and  Commercial  Trust  and 
Savings  Bank),  of  Chicago;  William  Butterworth  (president 
of  Deere  &  Company),  of  Moline;  J.  F.  Porter,  of  Daven- 
port, and  E.  G.  Filer,  of  Filer  City,  Mich.  Mr.  Porter  will 
become  a  vice-president,  and  it  is  planned  that  Messrs.  Rus- 
sell, Insull,  White  and  Porter  shall  be  added  to  the  execu- 
tive committee.  Under  the  new  arrangement  the  total  capi- 
talization of  the  United  Light  &  Railways  Company  will  be 
$17,612,500,  divided  into  $4,375,000  in  5  per  cent  bonds, 
$5,000,000  in  first  preferred  stock,  $3,000,000  in  second  pre- 
ferred stock  and  $5,237,500  in  common  stock.  It  is  estimated 
that  the  gross  earnings  of  the  combined  properties  for  the 
year  1912  will  be  $4,400,000  and  the  net  earnings  $1,840,000. 
All  of  the  additional  issue  of  securities  of  the  United  Light 
&  Railways  Company  has  been  underwritten  by  Chicago  and 
New  York  banking  houses. 

Foreign  Trade  Opportunities. — Under  Schedule  No.  8378 
on  file  with  the  Bureau  of  Manufactures,  Washington. 
D.  C,  an  American  consul  in  the  United  Kingdom  reports 
that  a  firm  of  contractors  and  agents  in  his  district  desires 
to  be  put  in  touch  with  American  manufacturers  of  sta- 
tionary and  movable  electric  vacuum  cleaners,  electric  heat- 
ing and  cooking  apparatus  of  all  kinds,  electric  stage-eflfect 
apparatus  for  theatres,  music  halls,  etc.,  electric  and  auto- 
matic window-advertising  devices,  etc.  Under  Schedule 
No.  8398  an  American  consular  officer  in  a  European  coun- 
try reports  that  a  firm  in  his  district  informs  him  that  it  is 
in  the  market  for  10,000  electric  switches  similar  to  one 
which  was  seen  on  an  American  meat-cutting  machine,  with 
"Hubbell,  10  amp,  250  volts,"  pressed  into  the  vulcan  fiber 
cover.  The  firm  in  question  is  very  anxious  to  find  out 
who  manufactures  these  switches.  Further  details  on  the 
above  can  be  obtained  upon  application  to  the  Bureau  of 
Manufactures,  Washington,  D.  C. 

National  Commercial  Association. — .\  meeting  will  be  held 
April  22  in  Washington  under  the  auspices  of  the  Secre- 
tary of  Commerce  and  Labor  to  organize  a  national  com- 
mercial association.  The  chambers  of  commerce  of  lead- 
ing cities  will  have  representatives  present,  and  among  the 
manufacturers'  organizations  that  will  be  represented  are 
the  American  Manufacturers'  Export  Association,  National 
Association  of  Manufacturers,  American  Paper  &  Pulp  As- 
sociation, National  Association  of  Cotton  Manufacturers, 
National  Paint,  Oil  &  Varnish  Association  and  American 
Association  of  Woolen  &  Worsted  Manufacturers.  Other 
organizations  desiring  to  join  the  movement  are  requested 
by  the  Department  of  Commerce  and  Labor  to  send  in  the 
names  of  their  representatives  at  the  earliest  possible  date. 

Winnipeg  Utilities  Rumor. — The  Mackenzie  and  Mann  in- 
terests in  Winnipeg,  Man.,  including  the  street  railway  lines 
and  light,  heat  and  power  systems,  have  been  sold  to  the 
Manitoba  Power  Company,  composed  of  R.  R.  and  A.  G. 
Aluir.  E.  B.  Reese  and  D.  L.  Alathers,  according  to  a  Winni- 
peg dispatch.  It  was  said  that  J.  P.  Morgan  &  Company 
had  purchased  these  properties,  but  a  representative  of  the 
banking  house  has  denied  that  the  firm  is  in  any  way  con- 
nected with  the  deal. 
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Commonwealth  Edison  Orders  40,000-hp  Parsons  Turbine 
Unit  Abroad. — The  Conimonwcaltli  I'.dison  Company,  Chi- 
cago, lias  placed  an  order  witli  Charles  A.  Parsons  &  Com- 
pany, Nevvcastle-on-Tyne,  England,  for  a  25,000-kw  turbo- 
generator set  for  installation  in  its  Fisk  Street  station. 
This  machine  is  to  be  built  from  designs  made  by  Sir 
Charles  A.  Parsons  himself,  who  will  also  supervise  its 
manufacture  at  the  Newcastle  works.  The  maximum  rating 
of  the  turbine  will  be  approximately  40,000  hp.  It  is  under- 
stood, unofiicially,  that  the  turbine  will  be  a  two-chamber 
horizontal  machine,  the  low-pressure  end  being  of  the  dou- 
ble-flow type.  The  arrangement  of  the  condenser  will  be 
entirely  new  and  the  turbine  will  be  of  a  Parsons  type  not 
made  in  this  country.  The  generating  unit  will  be  75  ft. 
long  and  t8  ft.  wide,  and  it  is  expected  that  the  Fisk  Street 
station  will  ultimately  house  four  of  the  units.  The  station 
enlarged  will  then  have  a  rating  of  220,000  kw.  The  gener- 
ator will  be  wound  for  4500  volts,  three-phase,  25  cycles,  and 
will  have  a  speed  of  750  r.p.m.  The  exciter  will  be  mounted 
on  one  end  of  the  shaft  and  the  auxiliaries  will  be  placed  in 
the  basement.  It  is  stated  that  the  unit  will  require  no 
greater  floor  space  than  a  vertical  unit  of  equal  rating,  and 
by  an  ingenious  rearrangement  of  boilers  and  economizers 
no  greater  ground  area  will  be  needed  for  the  additional 
steam-raising  equipment,  although  extensions  will  be  neces- 
sary to  the  coal-handling  equipment.  All  the  auxiliaries 
will  be  electrically  driven  and  of  the  rotary  type.  The  unit 
will  be  shipped  to  the  United  States  from  England  before 
the  end  of  the  year. 

Federal  Sign  System  (Electric)  Notes. — Further  details 
in  connection  with  the  purchase  of  the  sign  business  and 
patents  of  the  Metropolitan  Engineering  Company,  of  New 
York,  by  the  Federal  Sign  System  (Electric),  of  Chicago, 
referred  to  in  these  columns  Feb.  3,  have  been  ascertained. 
The  factory  equipment  of  the  Metropolitan  company  for 
the  production  of  electric  signs  has  been  moved  to  the  new 
Federal  factory  in  New  York  on  Fifty-sixth  Street,  near 
Tenth  Avenue.  R.  M.  Mann,  formerly  with  the  Metropoli- 
tan company,  has  gone  with  the  Federal  company  and 
handles  the  rental  end  of  the  latter  company's  business  in 
New  York  City.  W.  W.  Tower  is  the  New  York  manager 
for  the  Federal  company,  and  C.  B.  Graves  is  in  charge 
of  sales.  The  Metropolitan  company,  as  previously  stated, 
will  continue  with  the  manufacture  of  the  Murray  porce- 
lain specialties. 

United  Wireless  Reorganization. — .\  plan  for  reorganiz- 
ing the  United  Wireless  Company  has  been  agreed  upon, 
and  according  to  Arthur  P.  West,  chairman  of  the  re- 
organization committee,  holders  of  over  300,000  shares  of 
stock  have  assented,  and  an  equal  number  have  agreed  to 
come  into  the  reorganization  provided  the  time  limit  is 
extended  to  April  15.  This  has  been  granted.  As  regards 
negotiations  toward  consolidation  of  the  United  company 
with  the  Marconi  Wireless  Company,  it  is  understood  that 
offers  of  the  United  company  for  a  merging  of  interests 
were  made  too  late,  and  that  the  Marconi  interests  will 
continue  their  suit  against  the  United  concern  for  infringe- 
ment of  patent  rights. 

American  Light  &  Traction  Meeting. — .\t  the  annual 
meeting  of  the  American  Light  &  Traction  Company,  40 
Wall  Street,  New  York  City,  on  March  18,  F.  Q.  Brown, 
of  Redmond  &  Company,  New  York,  and  C.  N.  Jelliffe, 
secretary  of  the  American  Light  &  Traction  Company,  were 
elected  directors,  to  succeed  W.  L.  Bull  and  J.  M.  Mc- 
Carthy, both  of  whom  retired  on  account  of  ill-health. 
Other  directors  were  re-elected.  A  meeting  of  the  board 
lor  organization  and  election  of  officers  will  take  place 
April   2. 

Jamestown  (N.  Y.)  Light  &  Power  Company  Buys  Lake- 
wood  Property.— The  Jamestown  (N.  Y.)  Light  &  Power 
Company  has  purchased  under  mortgage  foreclosure  pro- 
ceedings the  property  of  the  Lakewood  EUctric  Light  & 
Power  Company,  of  Lakewood,  N.  Y.  Since  Dec.  i  the  vil- 
lage of  Lakewood  has  been  supplied  with  electricity  for 
lighting  by  the  Western  New  York  Light  &  Power  Com-  - 
pany,  some  of  the  stockholders  of  which  are  also  owners  of 
stock  of  the  Jamestown  Light  &  Power  Company. 

Mount  Shasta  Power  Corporation  Incorporated  in  Cali- 
fornia.— .Articles    9f    incorporation    have    been    filed    by    the 


Mount  Shasta  Power  Corporation,  which  plans  to  enter  the 
light  and  power  field  in  California  and  possibly  operate  in 
San  Francisco  at  a  future  time.  The  company  is  capitalized 
at  $10,000,000,  and  the  incorporators  are  representatives  of 
McKinstry  &  Raymond,  San  Francisco,  attorneys  for  the 
promoters  of  the  project,  whose  names  have  not  been  made 
public. 

14,000-hp  Water  Turbine  for  Niagara.— The  Wellman- 
Seaver-Morgan  Company,  Cleveland.  Ohio,  has  entered  into 
a  contract  to  furnish  to  the  Ontario  Power  Company,  of 
.Niagara  I'alls.  a  14,000-hp  hydraulic  turbine  unit  for  its 
power  plant  at  Niagara  Falls,  consisting  of  two  Francis- 
type  central  discharge  wheels.  Herctoff)re  the  Ontario 
company  has  purchased  only  European-built  turbines. 

Catalogues  Wanted. — The  United  States  Reclamation 
Service  disires  to  receive  for  file  in  its  office  at  Hermiston, 
Ore.,  which  has  charge  of  the  Umatilla  project,  catalogue.s 
relating  to  supplies,  tools,  instruments,  equipment,  labor- 
saving  devices  and  improved  machinery  of  all  sorts  gen- 
erally used  in  constructing  the  irrigation  works  the  United 
States  Reclamation  Service  has  in  hand. 

Isthmian  Canal  Contract. — The  General  Electric  Company 
vvas  tlie  lowest  bidder  for  constructing  the  electric  system 
to  control  the  locks  on  the  Panama  Canal.  The  amount  of 
the  contract  is  about  $200,000. 

Aluminum  Notes  and  Prices. — The  aluminum  market  con- 
tinues steady.  I'riccs  March  20  were  19  @  20  cents  for  in- 
gots for  remelting,  in  large  lots,  31  cents  for  rods  and  wire, 
and  33  cents  for  sheets. 


Financial 


Allis-Chalmers     Reorganization     Plan. — The     committees 
acting   for  the   bondholders   and    stockholders   of   the   .Mlis- 
Chalmers  Company  have  completed  plans  which  they  hope 
will   restore  the  company  to  a  satisfactory  financial   condi- 
tion.    As   previously   noted   in   these   columns,    the   present 
capitalization    of    the    company    is    $47,018,000,    as    follows: 
First   mortgage   5   per   cent   bonds,   $11,148,000;    7   per   cent 
cumulative  preferred  stock,  $16,050,000,  and  common  stock, 
$19,820,000.     Under  the  plan   for  reorganization  a  new  cor- 
poration is  to  be  organized  with  an  authorized  capital  stock 
of  $42,500,000,   divided   as    follows:      Seven   per   cent   cumu- 
lative preferred  stock,  $16,500,000;  common   stock.  $26,000,- 
000.      The   preferred    stock   is   to   be    entitled    to   preference 
not  only  as  to  dividends  but  also  as  to  principal  in  case  of 
liquidation,   and    if   found    practicable   it   is    to   have   power 
to   elect   a   majority   of   the   board    of   directors   and    to   be 
redeemable   at    no.      A  voting  trust   of  the   new  preferred 
and  common  stock  is  to  be  created  for  five  years,  with  five 
voting  trustees,  who  are  to  be  appointed  by  the  reorganiza- 
tion  committee.     To   provide   funds   for   purposes   of  reor- 
ganization and  to  supply  the  new  company  with  additional 
working  capital,  there  will  be  an  assessment  of  20  per  cent 
(m    the    old    preferred    stock,   amounting   to   $3,210,000,   and 
tiiere  will  be  an  assessment  of  10  per  cent  on  the  common 
stock,  or  $1,982,000,  making  a  total  of  $5,192,000.     Ten  per 
cent  of  the  respective  assessments  will  be  payable  on  de- 
posit of  share  certificates  and  the  balance  on  or  after  Oct.  i, 
1912,  on  thirty  days'  notice  by  the  reorganization  commit- 
tee.   The  new  preferred  stock  will  be  distributed  as  follows: 
To  holders  of  5  per  cent  bonds,  $11,148,000;  to  stockholders 
or    underwriters    on    payment    of    assessments.    $5,192,000: 
surplus,  $160,000.     The  new  common  stock  will  be  distrib- 
uted as  follows:    To  holders  of  5  per  cent  bonds,  35  per  cent 
of   holdings    in    consideration   of   release   of   lien    and    fixed 
charges,   $3,901,800;    to   holders   of   preferred    stock,  90  per 
cent,  $14,445,000;  to  holders  of  common  stock,  35  per  cent, 
$6,937,000;  surplus,  $716,200.     Bondholders  and  stockholders 
depositing  under  the  reorganization  agreement  will  receive 
on    completion    of   reorganization    shares   of   new   preferred 
and  common  stock,  or  voting  trust  certificates,  as  follows: 
(a)    For   each   $1,000   5   per  cent    bond,    (i)    new   preferred 
stock,    $1,000;    (2)    new    common    stock,    $350;    (3)    Jan.    i, 
1912,  coupon  in  cash,  $25;  total,  $1,375.     (h)   For  each  $100 
par  share  of  preferred  stock,  upon  payment  of  20  per  cent 
assessment.  $20  in  cash,   (i)   new   preferred   stock,  $20;   (2) 
new   common    stock,   $00.   making  $110   par   value,      (c)    For 
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(Mill  $i(io  pal  \aliH'  <i|  I'liiiiiiion  stork,  iipini  pa.Niiictit  in 
cash  III  10  piT  cfiit  assi'sMiUMit,  $10  in  ca.sli.  (1)  now  prc- 
Icrrod  sfdck,  $10,  ;in(l  (2)  now  ciiinnion  stook,  $.?5,  making 
$45.  par  value.  A  fricnilly  rocoivor,  pmhahly  I'losidont  (.all, 
will  hr  a(»pointo(l.  Tlioro  is  a  likoliluiocl.  accindinn  to  ono 
of  tlio  nuiniior.s  of  tlio  coinniittoo.  that  in  order  t<>  con- 
contrato  tlio  atTair.s  of  tlio  ooiiiiiany  tlio  j)rosont  olVioes  will 
he  reniovod  from  Now  York.  The  plan  was  <lrawn  up  h.v 
the  hondholdors'  coinniittoo  and  aurood  to  by  the  proforrod 
and  coiniuon  sti>ckholikMs'  jii  otcitix  0  oonimittcos. 

Bell  Telephone  Report. —  Tlio  roport  of  tho  Ainorican 
Teloi)lione  &  Telograph  (.'oni|»any  for  tho  year  ondod  Doc. 
,?i.  i()ii,  has  boon  issued,  and  shows  results  for  the  Bell 
Telephone  System  in  tho  Ihiiled  States  during  that  year  as 
follows:  Gross  earnings,  $179,477,908,  an  increase  of  $13,- 
865,117;  expenses,  $127,891,701.  an  increase  of  $13,273,228,  and 
net  earnings,  $5i.58(),2()7,  an  increase  of  $591,889;  interest, 
$13,610,860;  net  prolits  for  tho  year.  $37,975,437,  a  decrease  of 
$1,462,107;  dividends  $23,1)66,876,  and  surplus  earnings,  $12,- 
008,561,  a  decrease  of  $2,268,197  'i-^  compared  with  the  results 
in  i()!o.  Total  earnings  of  the  American  Telephone  & 
Telegraph  Company  for  the  year  ended  Dec.  31,  191 1,  were 
$36,970,229,  as  compared  with  $35,358,328  in  1910,  and  were 
made  up  as  follows:  Dividends,  $20,844,398;  interest  and 
other  revenue  from  associated  companies,  $10,462,787;  tele- 
phono  traffic  Uit't),  $4,979,232;  real  estate,  $92,854,  and  other 
sources,  $590,958.  Expenses  were  $3,668,()84,  and  net  earn- 
ings $33,301,245,  an  increase  of  $1,368,031.  Deducting  inter- 
est, $5,567,980,  and  dividends  paid,  $22,169,449,  a  balance  re- 
mained of  $5,563,816,  of  which  $2,800,000  was  carried  to  re- 
serves and  $2,763,816  to  surplus.  At  the  end  of  the  year  the 
Bell  system  had  6.632,625  stations  in  the  United  States,  an 
increase  of  749,906  over  the  number  in  use  the  previous  year, 
and  its  lines  now  reach  70,000  places,  from  many  of  which 
a  telegraph  message  can  be  sent.  It  is  estimated  that  about 
$56,000,000  will  be  required  for  current  additions  to  plants 
in  1912,  of  which  $30,000,000  will  be  provided  from  existing 
resources  of  the  company.  The  question  of  accumulation  of 
reserves  is  discussed  in  detail  in  the  report,  and  the  con- 
clusions of  the  management  are  summed  up  as  follows: 
"The  only  sound  conclusion  that  can  be  reached  after  full 
consideration  of  all  the  various  phases  and  factors  of  the 
problem  is  that  ample  reserves  should  be  provided  to  meet 
not  only  probable  happenings  but  possible  happenings,  and 
that  such  reserves  should  be  so  invested  that  whatever  in- 
crement or  revenue  is  to  be  derived  from  the  amounts  unex- 
pended or  not  used  for  the  purposes  intended  will  go  to  the 
public  in  reduction  of  charges  for  or  in  improvement  of  serv- 
ice, and  that  the  value  of  a  public-utility  plant  should  be 
represented  by  a  relatively  small  percentage  of  outstanding 
securities  calling  for  fixed  charges.  No  expenditure  which 
does  not  produce  increased  net  revenue  should  be  capital- 
ized." On  the  question  of  government  ownership  Mr.  Vail 
says  in  part:  "We  believe  and  we  think  that  the  public  is 
fast  coming  to  believe  that  telephone  service  to  be  perfect 
must  be  universal,  intercommunicating,  interdependent, 
under  one  control,  and  that  no  isolated  section  can  be  con- 
sidered independently  of  any  other  or  of  the  whole  system, 
and  that  rates  must  be  so  adjusted  as  to  make  it  possible 
for  every  one  to  be  connected  who  will  add  to  the  value  of 
the  system  to  others.  *  *  *  The  discussion  of  the  gov- 
ernment ownership  of  the  wire  companies  is  not  likely  to 
become  anything  more  than  academic,  at  least  for  the  pres- 
ent. Even  if  the  final  conclusion  should  favor  government 
purchase  of  all  wire  plants,  there  would  be  no  unfavorable 
consequences  to  the  shareholders  of  the  wire  companies 
other  than  the  obligatory  liquidation.  Any  possible  award 
for  the  property  which  the  security  holders  would  be  obliged 
to  accept  would  give  them  better  than  current  prices  for 
their  securities." 

Receivers  for  McCrum-Howell  Company. — Upon  applica- 
tion of  George  H.  Burr  &  Company,  fiscal  agents  for  the 
McCrum-Howell  Company,  said  to  be  the  largest  manufac- 
turer of  vacuum-cleaning  systems  in  the  world  and  a  large 
manufacturer  of  radiators,  boilers  and  enameled  ware,  fed- 
eral judges  have  appointed  receivers  for  the  concern  in  New 
York,  Philadelphia,  Chicago  and  several  other  cities.  This 
follows  a  spectacular  break  in  the  shares  of  the  company  on 
the  Chicago  Stock  Exchange  last  week  and  is  attributed  in 
a  large  degree  to  the  effects  upon  the  credit  of  the  company 


resuhiii).;  fidiii  the  novcniinent  siiil  :if.;aiii.st  the  so-i ailed  i 
"iMth-tuh  trust,"  of  which  it  was  alleged  the  company  w.is 
a  moinlxr.  The  affairs  of  tho  concern  date  from  1904,  when 
the  Kelly  Richmond  Company  was  incorporated  in  Con- 
necticut with  a  cai)ital  stock  of  $500,000.  This  was  later  in- 
cfeased  to  $1,500,000  and  the  name  changed  to  the  Kellogg- 
McCrum-l  lowell  Company.  The  name  was  (hanged  to  the 
McCruni- Howell  Company  in  1906,  and  in  1909  the  capital 
stock  was  increased  to  $3,000,000,  and  to  $7,000,000  in  1910. 
The  company  has  plants,  buildings,  etc.,  in  Uniontown,  Pa.; 
Norwich,  Conn.;  Tacony,  Pa.,  Chicago,  111.;  Racine,  Wis., 
and  at  several  other  places.  Lloyd  G.  McCrum  is  its  presi- 
dent and  treasurer,  (icorge  I).  Howell  and  VV.  A.  Cameron 
are  vice-presidents,  Howard  T.  (iates  is  secretary,  and  L.  I'. 
Gates  assistant  treasurer.  The  general  offices  are  at  103 
Park  Avenue,  New  York  City.  The  last  annual  report  of  the- 
company  on  April  i,  191 1,  showed  assets  of  $8,387,496,  and 
liabilities,  accounts  and  bills  payable  of  $562,803,  capital  stock 
of  $7,000,000  and  a  surplus  of  $612,615.  An  inventory  and  in- 
vestigation of  its  condition  are  now  in  progress,  and  a  report 
is  expected  shortly  which  will  furnish  a  basis  for  future 
action. 

New  York  Edison's  1911  Statement. — The  l'ul)lic  Service 
CoUimission  for  the  First  District  of  New  York  has  issued 
a  summary  of  the  income  and  surplus  accounts  of  the  New 
York  Edison  Company  for  191 1.  This  shows  operating 
revenue  of  $19,689,851,  and  total  revenue  deductions  of 
$8,287,462,  as  follows:  Operating  expenses,  $6,950,082;  taxes, 
$1,270,051;  uncollectible  bills,  $67,328,  leaving  operating  in- 
come of  $11,402,388.  Interest  revenues  were  $977,924; 
dividend  revenues  were  $100,890;  miscellaneous  rents  were 
$26,026,  and  steam  sold  to  the  United  States  Post  Office 
brought  $5,931,  making  a  total  of  $1,110,773.  Non-operating 
revenue  deductions,  including  $11,081  for  steam  purchased 
from  the  Pennsylvania  Railroad  Company,  were  $30,208, 
leaving  non-operating  income  of  $1,080,564,  which  with 
operating  income  as  above  made  gross  income  applicable 
to  corporate  and  leased  properties  of  $12,482,952.  Total 
income  deductions  amounted  to  $3,801,796,  and  consisted 
of  interest  accrued  on  funded  debt,  $1,694,925;  other  in- 
terest deductions,  $871,435;  rent  for  lease  of  other  electric 
plant,  $47,656;  subway  rents,  $1,189,690;  miscellaneous  rents, 
$3>750,  against  which  accounts  is  a  credit  of  $5,661  for 
amortization  of  premium  on  debt.  These  deductions  left  a 
net  corporate  income  of  $8,681,156.  Other  credits  to  the 
surplus  amounted  to  $17,345,  which  with  the  previous  sur- 
plus of  $20,381,839  made  a  total  of  $29,080,340.  From  this 
was  deducted  renewal  and  contingency  reserve  of  $2,688,- 
556,  6  per  cent  dividends  on  $50,153,400,  of  $3,009,204,  and 
miscellaneous  debits  of  $5,091,  a  total  of  $5,702,851,  leaving 
a  surplus  at  the  close  of  the  year  of  $23,377,489. 

H.  L.  Doherty  Opposes  Voting  Trust  for  American  Gas 
&  Electric. — The  following  statement  has  been  issued  by 
Henry  L.  Doherty  in  opposition  to  a  plan  to  extend  the 
voting  trust  of  the  American  Gas  &  Electric  Company  for  a 
number  of  years:  "When  the  American  Gas  &  Electric 
Company  was  organized  there  was  good  reason  for  asking 
the  stockholders  to  put  their  stock  in  a  voting  trust,  as 
there  v/as  much  to  be  done  to  finance  and  put  the  individual 
properties  on  a  stronger  footing.  Shortly  before  the  ex- 
piration of  the  present  voting  trust  I  was  asked  to  join 
in  an  effort  to  extend  this  voting  trust  or  to  create  a  new 
one,  but  refused  to  do  so,  as  I  did  not  feel  there  was  any 
need  for  such  a  trust,  and  I  see  no  reason  why  a  stockhold- 
er should  assign  away  his  right  of  control  to  the  corpora- 
tion which  he  owns  v/ithout  some  very  good  reason.  I  re- 
quested of  the  trustees  a  list  of  the  holders  of  voting  trust 
certificates  so  I  could  advise  them  against  giving  away  their 
rights,  only  to  receive  a  flat  refusal,  hence  I  decided  to 
make  a  public  announcement  and  save  further  delay."  Mr. 
Doherty  was  president  of  the  American  Gas  &  Electric 
Company  several  years  ago.  The  foregoing  announcement 
is  taken  by  many  to  mean  that  Mr.  Doherty  intends  to  take 
steps  to  secure  control  of  the  company. 

H.  M.  Byllesby  May  Supervise  Toledo  Railways  &  Light 
Company. — It  is  stated  that  H.  M.  Byllesby  &  Company,  of 
Chicago,  have  completed  an  examination  of  the  Toledo 
Railways  &  Light  Company  and  are  negotiating  with  the 
bondholders'  and  stockholders'  committees  with  a  view  to 
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anangiiiK  a  reorg^anizatioii  plan  under  which  such  interest 
in  the  company  may  lie  ac(iuirefl  l)y  the  Byllesby  company 
as  will  give  the  Toledo  company  the  benefit  f)f  its  super- 
vision.    The  committees  will  meet  March  27. 

West  Penn  Traction  &  Water  Power  Company  Pro- 
posed.— .Sl()ci<liolder>  of  tlu'  West  I'enn  Traction  Company, 
of  I'ittsburgh,  will  vote  at  a  special  meeting  April  4  on  a 
proposition  of  the  American  Water  Works  &  Guarantee 
Company  to  form  a  new  concern  to  be  known  as  the  West 
Penn  Traction  &  Water  Power  Company.  The  capitaliza- 
tion of  the  new  company  will  consist  of  $6,500,000  6  per 
cent  cumulative  preferred  stock  and  $20,500,000  common 
stock.  The  American  Water  Works  &  Guarantee  Com- 
pany was  chartered  in  Pennsylvania  in  1882,  to  purchase, 
build  and  operate  water-works,  gas  and  electric  plants 
throughout  the  United  States,  and  is  said  to  be  the  largest 
operating  water-works  company  in  the  country.  It  ope- 
rates over  forty  water-works  plants  in  various  sections 
of  the  country,  and  has  large  interests  in  various  public 
utilities.  The  West  Penn  Traction  Company  was  incor- 
porated in  1910  to  take  over  control  of  the  West  Penn 
Railways  in  the  interest  of  the  American  Water  Works  & 
Guarantee  Company.  The  latter  agreed  to  take  up  all  bond 
issues  made  by  the  West  Penn  Railways  within  the  next 
two  years,  provide  for  all  necessary  extensions  to  the 
property,  etc.  Common  stockholders  of  the  West  Penn 
Railways,  in  consideration  of  the  above,  were  given  the 
right  to  exchange  their  shares  for  those  of  the  West  Penn 
Traction  Company,  the  basis  of  exchange  being  50  per 
cent  in  6  per  cent  cumulative  preferred  and  100  per  cent 
in  common  stock  of  the  West  Penn  Traction  for  each 
share  of  the  West   Penn   Railways  stock. 

1 91 1  Financial  Statement  of  Federal  Light  &  Traction 
Company. — C.  C.  Chappclle,  vice-president  and  general  man- 
ager of  the  Federal  Light  &  Traction  Company,  60  Broad- 
way, New  York,  has  issued  the  financial  statement  of  the 
company  for  the  fiscal  year  ended  Dec.  31,  igii.  During 
this  time  the  gross  earning  power  of  properties  controlled 
by  the  company,  after  elimination  of  inter-company  earn- 
ings and  including  properties  acquired,  increased  from 
$722,552  to  $1,496,177  and  net  earnings  increased  from  $314,- 
156  to  $609,082.  The  capitalization  of  the  company,  based  on 
recent  financing  mentioned  in  these  columns  Feb.  24,  ac- 
cording to  the  report,  is  as  follows:  (i)  Common  stock, 
authorized  $5,500,000.  outstanding  $4,750,000;  6  per  cent  cum- 
ulative preferred  stock,  authorized  $5,500,000,  outstanding 
$2,500,000;  (2)  first-lien  5  per  cent  gold  bonds,  due  1942,  au- 
thorized $50,000,000,  outstanding  $3,000,000;  ten-year  6  per 
cent  debentures,  authorized  $1,500,000,  all  outstanding;  5 
per  cent  secured  notes,  due  1914,  $500,000,  all  outstanding; 
(3)  5  per  cent  first-lien  bonds  of  the  Springfield  Railway  & 
Light  Company,  due  1926.  authorized  $7,000,000,  outstanding 
$2,000,000.  The  report  places  the  assets  of  the  company  as 
$14,683,634  and  calls  attention  to  the  acquisition  during  the 
year  of  the  railway,  gas,  electric  and  steam-heating  prop- 
erties in  Springfield,  Mo.,  and  of  the  electric,  gas,  intcrurban 
and  local  railway  properties  in  Trinidad,  Col.,  previously 
noted  in  these  columns  from  time  to  time. 

Otis  Elevator  Report. — The  pamphlet  report  of  the  Otis 
Elevator  Company  for  the  year  ended  Dec.  31,  191 1,  has 
been  issued,  and  shows  net  earnings,  after  deduction  of  all 
charges  for  interest,  patent  expenses,  renewals  and  re- 
pairs for  plant  maintenance,  of  $1,082,116  as  compared  with 
$1,157,371  in  1910.  Preferred  dividends  were  $385,975  as 
compared  with  $381,109,  leaving  $696,141  available  for  divi- 
dends upon  the  common  stock.  This  compares  with  $776,- 
262  in  the  preceding  year,  and  is  equal  to  10.91  per  cent  on 
$6,375,000  common  stock  before  clearing  out  cut  rent  depre- 
ciation, as  compared  with  12.17  per  cent  on  the  same 
amount  of  stock  in  1910.  Common  stock  dividends  amounted 
to  $255,012,  leaving  a  balance  of  $441,129  as  against 
$521,250  in  the  previous  year.  Depreciation  w^as  $331,019 
and  $391,124  in  191 1  and  1910  respectively.  The  surplus 
for  1911  was  $110,110,  which  compares  with  $130,125  in 
1910.  The  general  balance  sheet  as  of  Dec.  31,  1911,  showed 
assets  of  $21,159,506. 

Kellogg  Switchboard  &  Supply  Company  Statement. — The 
balance  sheet  of  the  Kellogg  Switchboard  &  Supply  Com- 
pany, of  Chicago,  as  of  Dec.  31,  1911,  shows  total  assets  of 
$2,422,569,    made    up    as    follows:      Plant,    real    estate,    ma- 


chinery, tools,  etc.,  $522,044,  after  deduction  of  $256,926  in 
191 1  for  depreciation  reserves;  accounts,  notes  receivable, 
$830,318;  cash  on  hand,  $54,805;  inventories,  $1,010,748;  un- 
earned insurance  premiums,  $4,654.  Liabilities  were  as  fol- 
lows: Capital  stock  issued,  $1,000,000;  pay  roll  and  taxes 
accrued,  $31,226;  trade  and  miscellaneous  accounts,  $54,502; 
reserve  for  bad  and  doubtful  accounts,  $81,555;  surplus, 
$1,255,286,  after  deduction  of  $120,000  dividends,  comparing 
with  $1,211,727  in  1910,  after  payment  of  $607,000  dividends; 
total,  $2,422,569. 

Annual  Report  of  the  Public  Service  Corporation  of  New 
Jersey. — The  annual  report  of  the  Public  .Service  Corpora- 
tion of  New  Jersey,  made  public  this  week,  shows  the  earn- 
ings and  expenses  of  the  c<jrporation,  the  Public  Service  Gas 
Company,  the  Public  Service  Railway  Company  and  the  sub- 
sidiary companies  for  the  year  ended  Dec.  31,  191 ',  as  fol- 
lows: Gross  earnings  of  leased  and  controlled  companies. 
$30,125,508;  operating  expenses  and  taxes,  $15,941,691;  amor- 
tization charges,  $672,653,  and  a  balance  of  $i3.5">i63-  The 
income  of  the  Public  Service  Corporation  from  securities 
pledged  and  from  miscellaneous  sources  was  $1,890,512. 
Bond  interest  and  rentals  of  leased  and  controlled  com- 
panies amounted  to  $11,066,051;  the  fixed  charges  were  $2.- 
540,242,  and  the  surplus  was  $1,794,781. 

Canadian  Telephone  Returns. — A  report  on  telephone 
cnnii)anics  operating  in  Canada,  submitted  to  the  Dominion 
Parliament  by  the  Minister  of  Railways,  shows  a  total 
capital  liability  of  537  companies  amounting  to  $40,943,982, 
of  which  $21,527,374  is  represented  by  stock  and  $18,516,608 
by  funded  debt.  The  cost  of  telephone  plant  and  property 
in  Canada  is  placed  at  %34,737j^27.  The  gross  earnings  re- 
ported for  the  year  were  $19,968,220.  and  operating  expenses 
were  $6,979,045.  Net  earnings  were  $3,089,174.  The  state- 
ment of  the  Bell  Telephone  Company  of  Canada,  Ltd., 
shows  a  capital  of  $12,500,000,  funded  debt  of  $4,899,999. 
cost  of  property  and  equipment  of  $21,251,370,  revenue  of 
$5,968,932  and  operating  expenses  of  $4,023,262.  It  also 
shows  426,545  miles  of  wire  in  operation,  including  1700 
miles  of  submarine  cal)ie  and  7057  employees. 

Republic  Railway  &  Light  Company  Earnings. — In  the 
twelve  months  ended  Jan.  31,  1912,  the  consolidated  gross 
earnings  of  the  subsidiaries  of  the  Republic  Railway  &  Light 
Company,  60  Broadway,  New  York,  were  $2,389,203,  as  com- 
pared with  $2,258,873  in  the  corresponding  period  last  year, 
a  gain  of  5.77  per  cent.  Operating  expenses  and  taxes  were 
$1,416,397,  an  increase  of  6.38  per  cent,  and  net  earnings  were 
$972,806,  a  gain  of  4.88  per  cent.  Interest  on  funded  debt 
was  $531,374,  as  compared  with  $508,129,  an  increase  of  4.57 
per  cent,  and  the  surplus  for  the  period  was  $441,431  as 
compared  with  $419,412,  an  increase  of  5.25  per  cent. 

American  Cities  Notes. — .\ssets  of  the  American  Cities 
Company  as  of  Dec.  31,  191 1,  were  given  as  follows:  Securi- 
ties owned,  $45,659,287;  cash,  $679,980;  bills  receivable,  $786,- 
000;  accounts  receivable,  $257;  accounts  for  expenses,  $195; 
deposits  for  interest  and  dividends,  $865,426;  total,  $47,991.- 
146.  Liabilities  were:  Preferred  capital  stock,  $20,514,200; 
common  capital  stock,  $16,250,600;  eight-year  5-6  per  cent 
collateral-trust  gold  bonds,  $10,000,000;  amounts  due  other 
companies,  $318,687;  interest  and  dividends  due  covered  by 
special  deposits,  $865,426;  profit  and  loss  (surplus),  $42,233. 

Chicago  Syndicate  Buys  40,000  Shares  of  Pacific  Gas  & 
Electric  Stock. — Samuel  InsuU,  H.  M.  Byllesby  and  other 
Chicago  capitalists  have  purchased  40,000  shares  of  Pacific 
Gas  &  Electric  Company  stock  held  by  the  estate  of  the 
late  N.  W.  Halsey,  at  62^.  Mr.  Insull  will  shortly  become 
a   member  of  the   board   of  directors. 

Hall  Signal  Reorganization. — It  is  expected  that  the  plan 
for  reorganization  of  the  Hall  Signal  Company,  upon  which 
a  committee  has  been  at  work  for  some  time,  will  be  agreed 
upon  and  made  public  before  the  end  of  March, 
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Personal 

Mr.  Manfred  A.  Pakas  lia.s  rosigiu-d  fri)in  the  lloiir  Lily 
OniaiiKiiial  IrDii  Wnrks.  Minneapolis,  Minn.,  to  hi-conic 
Western  agent  for  (lardiner's  anti-rust  jiaint. 

Mr.  Samuel  Insull  was  elected  cliairnian  of  the  hoard  of 
direl■lor^  ni  the  Inderal  Siyn  System  (Electric)  at  a  nicct- 
Miij  of  the   hoard   helil   in   Chicago  on    March    15. 

Dr.  H.  Austin  Aikens  delivere<l  an  address  before  the 
l-'.lectrical  League  ot  Cleveland  on  March  8,  his  subject  being 
"The  Aspects  of  Social  Psychology."  Dr.  Aikens  is  pro- 
fessor of  psychology  at  the  Western  Reserve  University. 

Mr.  J.  C.  Matthieu,  for  several  years  assistant  manager  of 
the  contract  department  of  the  Dayton  Lighting  Conipany, 
has  been  ai^pointed  to  succeed  Mr.  H.  H.  Gardner,  former 
contract  agent,  who  recently  removed  to  Glastonbury,  Conn. 

Mr.  William  C.  Berry,  of  Chicago,  claim  agent  of  the 
Commonwealth  Edison  Company  and  vice-chairman  of  the 
company  section  of  the  National  Electric  Light  Association, 
has  made  a  satisfactory  recovery  after  a  serious  surgical 
operation,  and  is  again  at  his  desk. 

Mr.  Frank  D.  Chase,  architect  of  the  Western  Electric 
Company,  has  opened  offices  in  the  People's  Gas  Building, 
Chicago,  for  the  practice  of  architecture  and  industrial  engi- 
neering, making  a  specialty  of  manufacturing  plants  and 
mercantile  buildings.  Mr.  Chase  is  a  member  of  the  Ameri- 
can Society  of  Civil  Engineers. 

Mr.  Louis  A.  Ferguson,  second  vice-president  of  the 
Commonwealth  Edison  Companj',  Chicago,  has  been  made 
a  member  of  the  corporation  of  the  Massachusetts  Insti- 
tute of  Technology,  of  Boston.  Mr.  Ferguson,  who  is  an 
nlumnus,  class  of  1888,  was  elected  to  the  corporation  by 
the   ballots   of   his   fellow-alumni. 

Mr.  Henry  M.  Hobart  has  just  finished  a  course  of  lec- 
tures before  the  senior  class  in  electrical  engineering  at 
Union  College,  Schenectady,  N.  Y.  The  subject  consid- 
ered has  been  that  of  the  design  of  alternating-current  gen- 
erators. Of  special  interest  were  the  experimental  data  col- 
lected by  Mr.  Hobart  with  reference  to  the  proper  ventila- 
tion of  alternators. 

Mr.  Ray  Palmer  was  appointed  city  electrician  of  Chicago 
by  Mayor  Harrison  on  March  13.  Mr.  Palmer,  who  suc- 
ceeds Mr.  W^illiam  Carroll,  resigned,  is  an  electrical  engi- 
neering graduate  of  the  University  of  Wisconsin,  class  of 
rpoi.  He  has  been  a  consulting  engineer  in  Chicago  and 
has  made  municipal  investigations  of  electrolysis  in  Mil- 
waukee and  Chicago.    The  salary  of  the  position  is  $6,500. 

Mr.  Charles  T.  Jaeger,  general  sales  and  factory  manager 
of  the  Jaeger  Miniature  Lamp  Company,  has  retired  from 
active  connection  with  the  firm  he  founded  fifteen  years  ago 
and  built  up  to  its  present  high  standing.  While  Mr.  Jaeger 
may  continue  to  act  in  an  advisory  capacity,  his  future 
efforts  will  be  principally  devoted  to  research  work  and 
developing  the  industry  from  a  manufacturing  standpoint. 

Mr.  H.  R.  Setz,  who  has  been  chief  engineer  of  the 
Struthers-Wells  Company,  of  Warren,  Pa.,  for  the  last 
two  years,  has  accepted  the  position  of  chief  engineer  with 
the  Otto  Gas  Engine  Works  of  Philadelphia.  Mr.  Setz  was 
formerly  connected  with  several  of  the  leading  American 
and  European  gas  and  oil  engine  manufacturers.  His  par- 
ticular attention  will  be  directed  toward  the  development 
of  a  complete  line  of  Otto-Diesel  engines  of  the  horizontal 
type. 

Mr.  W.  H.  Thomson,  Jr.,  general  manager  of  the  Des 
Moines  (la.)  Electric  Company;  Mr.  George  Peters,  super- 
intendent of  the  same  company;  Mr.  C.  W.  Place,  of  the 
engineering  department  of  the  Chicago  office  of  the  Gen- 
eral Electric  Company,  and  a  chauffeur  were  victims  of  a 
serious  automobile  accident  in  Des  Moines  on  March  13. 
The  machine  was  on  or  near  a  bridge  crossing  the  Des 
Moines  River  when  it  came  into  collision  with  a  railroad 
switch  engine.  Two  of  the  occupants  of  the  car  were 
thrown  to  the  riverbed  below,  and  all  of  the  members  of 
the  party  were  injured.  Mr.  Thomson  suffered  a  dislo- 
cated hip,  and  one  hand  was  badly  bruised.  He  will  be 
out  of  the  hospital  in  about  four  weeks.  Mr.  Peters  was 
injured  in  one  foot  so  severely  that  amputation  above  the 
ankle  was  necessary.     Mr.   Place  and  the  driver  were  also 


bruised  and  shaken  uj),  but  their  injuries  were  of  minoi 
character,  and  both  were  out  of  the  hospital  in  a  few  days. 
Mr.  Thomson  was  until  recently  chief  operating  engineer 
of  the  Illinois  'Iraclion  System,  with  head(|uarters  in 
Peoria. 


Obituary 


Prof.  Henry  Wilson  Spangler,  head  of  the  dej)artment  of 
mechanical  eiigiiiei  ring  at  the  University  of  I'cnnsylvania. 
died  on  March  18,  following  an  illness  extending  over  several 
years  and  which  reached  an  acute  stage  several  months  ago 
Dr.  Spangler  was  born  in  Carlisle,  Pa.,  on  Jan.  18,  1858,  and 
was  graduated  from  the  United  States  Naval  Academy  in 
1878,  where  he  had  a  brilliant  career.  During  the  four  years 
he  was  a  "star"  member  of  his  class,  and  the  remarkable 
ability  he  showed  is  a  tradition  of  that  institution.  He 
served  in  the  United  States  Navy  from  1878  to  1889,  and 
has  acted  as  a  consulting  engineer  for  the  United  States 
government  since  leaving  the  service.  While  in  the  navy 
he  was  detailed  to  the  University  of  Pennsylvania  as  an  in 
structor,  and  in  1889  resigned  from  the  naval  service  to  be- 
come professor  of  mechanical  engineering  at  that  institu- 
tion. During  his  regime  the  cour.-^e  in  mechanical  engineer- 
ing (which  includes  electrical  engineering)  was  highly  de 
veloped  and  enjoyed  a  high  reputation  abroad  as  well  as  in 
this  country.  Professor  Spangler  was  a  member  of  the 
Franklin  Institute,  the  American  Society  of  Mechanical 
Engineers,  the  American  Society  of  Naval  Architects,  the 
American  Society  of  Marine  Engineers,  the  Society  for  the 
Promotion  of  Engineering  Education,  the  American  Philo- 
sophical Society  and  the  Engineers'  Club  of  Philadelphia, 
having  served  as  president  of  the  last  named.  He  received 
the  honorary  degree  of  doctor  of  science  from  the  Univer- 
sity of  Pennsylvania  in  1900.  Professor  Spangler  endeared 
himself  to  hosts  of  friends,  by  whom  his  loss  is  keenly  felt 

Mr.  Daniel  D.  Dickey,  general  manager  of  the  National 
Carbon  Company,  as  noted  in  this  column  last  week,  died 
at  Cleveland  March  8,  as  the  result  of  an  operation.  The  ■ 
operation,  which  was  performed  on  March  5  for  an  internal 
trouble,  was  considered  successful,  and  although  Mr.  Dickey 
suffered  a  great  deal  on  Tuesday  afternoon  and  Wednes- 
day, everything  pointed  to  his  speedy  recovery,  until  Thurs- 
day, when  complications  arose,  which  increased  and  led  to 
death  the  following  day.  Mr.  Dickey,  who  was  born  at 
Pittsburgh,  Pa.,  Oct.  9,  1853,  attended  the  public  schools  of 
that  city  and  later  the  Western  University  of  Pennsylvania, 
now  the  University  of  Pittsburgh.  At  the  time  of  his  death 
Mr.  Dickey  was  a  patriarch  in  the  carbon  manufacturing 
business  of  the  United  States.  In  1883  he  acquired  an  inter- 
est in  the  Pittsburgh  Carbon  Company,  and  a  few  year.* 
later  the  plant  was  moved  to  Jeannette,  Pa.,  and  the  name 
changed  to  Faraday  Carbon  Company.  Mr.  Dickey  had  a 
controlling  interest  in  this  company  until  the  consolidation 
of  several  companies  into  the  National  Carbon  Company  of 
New  Jersey  in  1899,  when  he  became  a  director  and  general 
manager  of  the  consolidated  companies,  and  moved  to  Cleve- 
land from  Pittsburgh.  In  his  quiet,  strong  way  he  assisted 
in  many  ways  in  advancing  the  interests  of  his  adopted  city. 
He  was  a  member  of  the  Union,  Country,  Roadside  and 
Rowfant  Clubs  and  of  the  Cleveland  Chamber  of  Commerce 
and  the  Chamber  of  Industry.  By  the  employees  of  the 
National  Carbon  Company  he  was  held  in  the  greatest 
respect,  not  only  as  an  officer  but  as  a  friend  and  helper. 
He  made  it  a  rule  that  the  door  of  his  office  should  never 
be  closed.  Employees  and  others  went  to  him  not  only  for 
instructions  and  guidance  in  business  but  for  help  in  their 
personal  affairs  and  troubles,  and  he  was  always  ready  tc^ 
assist  them  in  every  way  within  his  power.  As  a  manager 
he  never  gave  decisions  hastilj'.  but  only  after  carefully 
considering  all  the  facts  and  the  wishes  of  everyone  inter- 
ested. He  ruled  by  his  personality  and  the  respect  which 
his  employees  had  for  him  and  his  judgment  rather  than 
by  his  official  title.  He  had  a  cheering  word  for  every 
employee  in  his  daily  visits  to  the  factory,  for,  in  addition 
to  directing  the  general  business  affairs  of  his  company,  he 
took  direct  charge  of  the  manufacturing  department.  His 
friends  and  associates  and  every  laboring  man  in  his  organi- 
zation feel  keenly  his  loss. 
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Construction 


BIRMINGHAM,  ALA. — Arrangenieiits  have  been  coiiipleleil  for  the 
installation  of  the  ornamental  street-lighting  system  on  Twentieth  Street, 
posts  for  wliich  have  been  ordered  from  the  Union  Foundry  Co., 
Aiiniston.  The  construction  work  will  be  done  by  the  Hiriningham 
Ky.,  Lt.  &■  Pwr.  Co.  The  committee  in  charge  of  the  work  will  submit 
the  proposition  of  lighting  Capitol  Park  to  the  City  Commission  at  an  early 
(late. 

FORT  PAYNE,  ALA. — Preparations  are  being  made  by  the  Little 
Kiver  Pwr.  Co.  for  the  erection  of  a  large  hydroelectric  plant  on  Little 
River,  near  here.     The  plant  complete  will  cost  about  $1,000,000. 

(jlKAKD,  ALA. — The  City  Council  lias  entered  into  a  contract  with 
the  Columbus  K.  R.  Co.  for  the  installation  of  30  new  street  lamps  to 
be  installed  immediately. 

MOBILE,  ALA. — The  City  Commissioners  have  entered  into  a  contract 
with  the  Mobile  El.  Co.  for  the  installation  of  100  tungsten  lamps  to 
replace  the  32cp  incandescent  lamps  now  in  use. 

.ARKADELPHIA,  ARK.  —  Preparations  are  being  made  by  the  South- 
western Tel.  Co.  for  rebuilding  its  local  system,  at  a  cost  of  about  $50,000. 

FORT  SMITH,  ARK.— The  City  Council  has  granted  the  Fort  Smith 
Lt.  &  Pwr.  Co.  a  franchise  to  extend  its  lines  from  Fort  Smith  to  Van 
Buren  over  the  new  bridge  recently  opened. 

GR.AV'ETTE,  ARK. — Plans  are  being  prepared  for  the  erection  of  a 
municipal  electric-light  plant  and  water-works  system,  to  cost  about 
$24,000,  bids  for  construction  of  whicli  will  be  received  in  about  30 
(lays.     Nagle  &  Peterson,   Muskogee,   Okla.,  are  engineers. 

McGEIIEE,  ARK. — Plans  are  being  prepared  by  the  Missouri  VaUey 
l.iigineering  Co.,  Mitchell,  S.  D.,  for  the  installation  of  electric-light 
plant,  water  works  and  sewer  systems  in  McGehee,  bids  for  which  will 
he  asked   for  in  the  near  future. 

ALAMEDA,  CAL. — Rids  will  soon  be  asked  for  the  erection  of  elec- 
troliers in  district  No.  4. 

.■\LH.\MBKA,  C.'\L. — The  Home  Tel.  Co.  has  submitted  a  proposition 
to  the   Board  of  City  Trustees  to  install   a  complete  police  signal  system. 

BAKERSFIELD,  CAL.— The  San  Joaquin  Lt.  &  Pwr.  Co.  has  ap- 
plied to  the  Board  of  Supervisors  for  a  franchise  to  erect  transmission 
lines  on  the  roads  and  highways  in  the  county  of  Kern  for  the  trans- 
mission of  electricity  for  lamps,   heat  and  motors. 

CIII.XO,  CAL. — The  city  will  receive  bids  for  the  construction  of  a 
16-in.  well  with  a  40-hp  motor  and  pipe  line.  E.  L.  P.  Wetmore  is 
city  clerk. 

HANFORD,  CAL. — The  farmers  in  the  Lakeside  district  are  planning 
to  erect  an  electric  irrigating  pumping  plant,  at  a  cost  of  about  $50,000. 
Electricity  for  operating  the  plant  will  be  supplied  by  the  San  Joaquin 
Lt.  &  Pwr.   Co.,   Fresno. 

ISLETON,  CAL.— The  substation  of  the  Great  Western  Pwr.  Co., 
located  near  here,  was  destroyed  by  fire  causing  a  loss  of  about  $10,000. 

NEVADA  CITY.  CAL.— The  Pacific  Gas  &  El.  Co.  is  planning  to 
install    600   electric   meters    here,    work    on   which    will   soon   begin. 

OXNARD,  CAL. — A  special  election  will  be  held  April  5  to  vote  on 
the  proposition  to  issue  $40,000  in  bonds  for  a  municipal  electric-light  plant 
and   water-works   system. 

PEKRIS,  CAL. — The  Southern  Sierra  Pwr.  Co.  is  planning  10  extend 
its  power  lines  to  Elsinore,  via  the  Good  Hope  Mine. 

PIEDMONT,  CAL. — Preparations  arc  being  made  for  an  extension 
of  the  Key  Route  railway  from  Oakland  to  San  Jose,  Cal.  Additional 
equipment   will   be   required   to   operate   the   new   line. 

POMONA,  CAL. — The  Home  Tel.  Co.  contemplates  the  installation  of 
a   separate  exchange  in   the    Walnut   district. 

ROSF.VILLE,  CAL. — The  City  Trustees  have  received  a  proposition 
from  the  Pacific  Gas  &  El.  Co.  offering  to  sell  its  local  light  and  power 
plant  to  the  city  for  $7,500. 

SALINAS,  CAL. — Work  on  the  extension  of  the  transmission  line 
of  the  California  Consol.  Lt.  &  Pwr.  Co.  will  soon  be  resumed.  R.  T. 
Davis  is  local  manager. 

SAN  FRANCISCO,  CAL.— The  Universal  El.  &  Gas  Co.  has  notified 
the  Eoard  of  Harbor  Commissioners  that  it  proposes  to  erect  a  large 
power   plant  on   First   and   Barannon   Streets. 

SAN  FRANCISCO,  CAL.— The  Southern  Pacific  Co.  has  decided  to 
equip  its  system  from  Berkeley  to  Richmond  and  from  San  Leandro 
through  Hayward  to  Niles  for  electrical  operation.  Work  will  begin 
within  60  days. 

SAN  FRANCISCO,  CAl.  — The  Pacific  Gas  &  El.  Co.  has  purchased 
the  property  and  holdings  of  the  South  San  Francisco  Lt.  &  Pwr.  Co., 
which  it  proposes  to  operate  as  a  new  district  to  include  all  the  power 
lines  between  Millbrae  and  the  San  Francisco-San  Mateo  county  line. 
I' rank  P.  Edwards,  general  manager  of  the  local  company,  has  been  re- 
tained as  district  manager   of  the   Pacific  company. 

STOCKTON,  CAL. — .An  ordinance  is  being  prepared  by  the  city 
attorney  which  will  require  all  public  service  corporations  using  over- 
he«d   wires  to  place   their    wires  underground    in   the   business   district. 

VISALIA,   CAL. — Plans    are    being    prepared    for    the    installation    of    a 


new    slreei-lightiiig    system   here.     The   plan  calls   for   the   erection   of    100 
lamps   to   be    placed    throughout    the    business   and   residence   district. 

WHEATLAND,  CAL.— The  Pacific  Gas  &  El.  Co.  contemplates  re 
modeling  its  entire  plant  here,  work  on  which  will  soon  begin.  Tht 
company  also  plans  the  installation  of  a  complete  tungsten  strect-ligbtintj 
system  in  Wheatland. 

LONG.MONT,  COL.— District  Judge  Burke  on  March  7  handed  down 
a  decision  granting  the  city  of  Longmont  the  right  to  build  a  municipal 
electric  plant.  The  temporary  injunction  which  was  secured  against  the 
city  by  the  Central  Colorado  Pwr.  Co.  being  dissolved,  the  city  will  begii' 
work    immediately   on    construction    of    the   plant. 

MIDDLETOWN,  CONN.— The  .Vliddletown  El.  Lt.  Co.  is  planning  t 
double  the  output  of  its  plant.  The  work  will  include  an  addition  to  tht 
liower  house,  the  installation  of  one  or  more  boilers  and  a  turbine  engine 
The  capital  stock  of  the  company  will  be  increased  from  $150,000  t'' 
$250,000. 

NORWICH,  CONN. — Contracts  will  soon  be  awarded  by  the  Norwicl. 
&   Westerly    Ky.   Co.   for  the  construction   of  a   300-kw  substation. 

DAYTONA,  REACH,  FLA.— The  Schantz  El.,  Ice  &  Water  Co. 
has  been  granted  a  franchise  to  construct  an  electric-light  system, 
water-works  and   ice   plant   here. 

CUTHBERT,  GA. — Arrangements  are  being  made  to  begin  work  on 
improvements  and  extensions  to  the  municipal  electric-light  plant  and 
water-works  system,  to  cost  about  $20,000.  J.  B.  McCrary  &  Co.,  Atlanta, 
are  engineers. 

MACO.N,  GA. — The  Macon  Ry.  &  Lt.  Co.  has  awarded  contracts  for 
the  consti  uction   of  two  substations   in   Macon. 

MEIGS;  GA. — At  an  election  held  recently  the  proposition  to  issue 
$15,000  in  bonds  for  the  installation  of  a  municipal  electric-light  plant  was 
carried. 

-NEWTON,  G.A.— The  Council  has  engaged  the  Dysard  Const.  Co., 
Atlanta,  to  take  charge  of  the  construction  of  the  municipal  lighting  sys- 
tem.    The  cost  of  the  plant  is  estimated  at  $10,000. 

CORY,  IN D— The  Citizens'  Mutual  Tel.  Co.  has  decided  to  make  ex 
tensive  improvements  to  its  system  and  will  purchase  considerable  mate- 
rial   and    apparatus.      E.    Robertson    is    president. 

FORT\  ILLE,  IND. — The  installation  of  a  municipal  electric-ligbi 
plant   is  under  consideration  here. 

HAZLETON,  IND.— The  Seager  Engine  Works,  of  Lansing,  Mich.,  has 
submitted  a  proposition  to  the  City  Council  offering  to  install  an  elec- 
tric-light plant  if  granted  a  25-year  franchise  and  a  10-year  contract 
tor  street  lighting.  The  cost  of  lighting  the  streets  is  estimated  at  aboui 
$1,000  per  year. 

L.XPORTE,  IND. — The  amalgamation  of  electric  railway,  light  and 
power  plants  throughout  the  country  by  a  syndicate  headed  by  Samuel 
Insull,  of  Chicago,  which  includes  the  electric  plant  at  Laporte,  will 
result  in  extensive  improvements  and  extensions  to  the  local  plant,  which 
will  be   made  this  coming  summer. 

LEB.ANON,  IND. — The  Lebanon  Hardware  Co.  is  preparing  to  erect 
a   large   elevator,   which   will    be   equipped   for   electrical    operation. 

MUNCIE,  IND. — The  installation  of  cluster  lamps  in  the  business  dis- 
trict is  under  consideration  by  the  City  Council. 

PETERSBURG,  IND. — The  date  for  opening  bids  for  lighting  the 
streets,  city  buildings  and  other  public  places  in  the  city  and  for  a 
franchise  for  furnishing  electricity  for  commercial  and  domestic  use  has 
been  extended  from  March  7  to  April  4.  Specifications  and  further  in- 
formation may  be  obtained  on  application  to  the  city  cleik,  Petersburg, 
or  R.  M.  Case,  consulting  engineer,  48  Monument  Place,  Indianapolis, 
Ind. 

PRINCETON,  IND.— H.  J.  Peekingpaugh  and  others,  of  Evansville, 
have  purchased  the  controlling  interest  of  the  Consumers'  Gas  &  El.  Co., 
of  Princeton.  The  new  owners  have  taken  charge  of  the  plant  and 
announce  that  extensive  improvements  will  be  made  to  the  system  and 
new   machinery   installed. 

ROCHESTER,  IND. — Negotiations  are  under  way  whereby  the 
Rochester  El.  Lt.,  Ht.  &  Pwr.  Co.  will  extend  its  electric-lighting  system 
to  the  cottages  surrounding  Lake   Manitou. 

SOUTH  BEND,  IND. — The  contract  for  lighting  equipment  for  the 
new  high  school  building  has  been  awarded  to  the  Sanborn  El.  Co., 
Indianapolis,    for   about   $6,000. 

DENISON,  lA.— The  Denison  El.  Lt.  &  Pwr.  Co.  has  applied  to  the 
Council    for  a   20-year   extension   to   its  franchise. 

DES  MOINES,  LA.— The  Fort  Dodge,  Des  Moines  &  Southern  R.R. 
Co.  is  planning  to  supply  electricity  to  large  industrial  plants  in  or 
near  the  city.  It  is  proposed  to  erect  a  separate  transmission  line  from 
its  power  plant  at  Eraser  to  Fort  Dodge.  T.  J.  Richards  will  have 
charge  of  the   power  department. 

DUBUQUE,  I.A. — The  Dubuque  Retail  Merchants'  Association  has 
appointed  a  committee  to  secure  signatures  of  property  owners  for  the 
installation  of  ornamental  street  lamps  on  Clay  and  Main  Streets,  the 
cost  of  the  installation  to  be  paid  by  the  property  owners  and  the 
cost   of   maintenance   by   the   lessee. 

FOREST  CITY,  lA.— At  an  election  held  March  12  the  proposition  to 
grant  the  F'orest  City  EI.  Lt.  &  Pwr.  Co.  a  25-year  franchise  was  carried. 
The  company  already  has  a  plant  here.  Frank  Kellogg  is  president  and 
manager. 
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lOKI  |)«)1h;|:,  1.\.— Ilic  l"ort  Duller  I.I.  &  I'wr.  Co,  coiit<-in|ilulcii  the 
iii%ull.ilu>ii  iif  a  ilt'itiivlictttiiig  pluiit  ill  coiijiincliiin  with  llir  circtrjc 
l.lai.l. 

CI  KNWOUIi.  l.\.  Tlic  (;ifiiwooil  Kl,  1.1.  &  I'wr.  Co.  lum  applied  to 
the  Hoanl  ol  louiity  Supcrviators  for  a  2Syc-ar  fiancliisc  to  erect  uiiU 
inaiiitaiii  traiisniissioii  lines  over  tlie  county.  The  company  i»  preparing 
to  extend  its  service  to  llalloiir,  Hustings,  Knierson,  Henderson,  I'acilic 
.lunction  and  |>rolial>ly  I'lattsinoiitli,  Neb.  A  franchise  hai  already  brcii 
Krantril   to  the  company   in   Emerson. 

(IK. WHY,  l.\.-.\t  a  special  election  luld  March  11  the  Lee  El.  Lt. 
Co.,  Clarinda.  la.,  was  ^rallied  a  2S-year  franchise  to  operate  an  electric- 
light  and  power  system  here.  The  company  was  also  given  a  10-ycar 
contract  for  lighlinK-  the  streets  of  the  town,  under  the  terms  of  which 
It  will  furnish  M)  75watl  tungsten  lamps.  The  service  will  be  supplied 
from  the  Clarinda  Bedford  transmission  line  of  the  company.  Riifus  E. 
l.ee  is  maii.TRcr. 

IIEIIKICK,  \.\. — .1.  O.  Ruggles  is  interostcil  in  ^i  project  to  eslali- 
lish  an  electric  light  and  power  plant  here. 

l.ISUON,  lA. — The  municipal  elecli  icliglil  plant  li.is  been  purchased  hv 
W.    S,    Tasker. 

.\l()\  ll.l.K,  lA.  .\l  an  flection  to  be  held  March  25  the  proposition 
to    install    an    electric-light   syslciii    will    be   submitted    to    a    vote. 

PO.MEROY.  lA. — The  installation  of  a  municipal  electric  light  and 
power   plant    here   is   under   consideration. 

KANS.XS  CITY.  K.\N. — The  city  has  decided  to  install  109  ornanurilal 
concrete  lamp  standards  in   Swope   Park,  at  a  cost  of  $7,000. 

MANHATTAN,  KAN.— The  Manhattan  City  &  Interurban  Ky.  Co. 
will  place  contracts  for  the  construction  of  a  new  power  house  during 
the  next  30  days.  Orders  have  boon  iilaird  for  an  oil  engine  and 
(ieneral    Electric    generator, 

MINERAL,  KAN.— The  City  Council  will  probably  call  an  election  to 
submit  the  proposition  to  issue  $10,000  in  bonds  for  nnmieip.ii  light  and 
water  plants  to  the  voters. 

OL.VTHE,  KAN. — Sealed  proposals  will  be  received  by  the  State 
Hoard  of  Control,  Topeka,  Kan.,  until  May  7  for  the  installation  of  a 
30-Uw  direct-current  generator  attached  to  a  50-hp  side-crank  highspeed 
engine  for  the  School  for  the  Deaf,  Olathe.  Kan.,  in  accordance  witli 
plans  and  specifications  prepared  by  Charles  II.  Chandler,  slate  architect, 
Charles    \V.    Gibbs   is    secretary    of   board. 

COKYDO.X.  KV. — The  Council  is  considering  the  c|uestiuii  of  issuing 
bonds  for  the  installation  of  an  electric-liglu  plant,  .\rrangeiiunts  may 
be  made  with  the  Cahaba  Coal  Co.  whereby  it  will  operate  an  electric 
plant  in  connection   with  its  works. 

CRAB  ORCHARD,  KY.— Preparations  are  being  made  by  Edmund  H. 
.Anderson,  Nicholasville,  Ky.,  for  the  installation  of  electric  and  cold- 
storage  plants  at  Crab  Orchard  Springs.  The  electric  plant  will  have 
sufficient  output  to  maintain  1200  lamps  and  the  ice  plant  an  output 
of  4  tons  per  day.  Later  a  steam-heating  plant  for  heating  the  building 
will   be   installed. 

GREENX'ILLE.  KY.— Plans  are  being  considered  by  J.  A.  Rose, 
engineer  of  the  Greenville  Lt.  &  Wtr,  Co.,  for  the  construction  of  an 
electric  railway  from  Greenville  to  Central  City.  The  project  includes 
the  construction  of  a  power  house  at  some  point  between  the  two  cities 
which  would  supply  electricity  to  operate  the  proposed  railway  and  for 
the  coal   mines  in   Western   Kentucky. 

.lENKINS,  KY. — The  Consolidated  Coal  Co.,  Baltimore,  Md,,  which  is 
establishing  several  industrial  towns  in  Eastern  Kentucky  for  the  de- 
velopment- of.  its  coal  lands  in  that  section,  is  erecting  a  power  plant 
in  Jenkins,  the  first  of  the  communities  established.  The  plant  will 
supply    electricity    in   Jenkins    and    to    other    towns,    including   McRoberts. 

TYLERTOWN,  LA.— The  Mayor  and  .Board  of  Aldermen  have  granted 
J.  C.  Flippen  and  C.  H.  Stevens  a  franchise  to  construct  and  operate  an 
electric-light  system  here.  \Vork  will  begin  on  construction  of  the  pro- 
posed plant   at  once. 

VILLE  PLATTE,  LA. — L.  J.  Dossman,  Opelousas,  has  been  granted 
a  franchise  by  the  municipality  to  install  an  electric-light  system  and 
ice   plant. 

PORTLAND,  MAINE — Work  will  soon  begin  on  the  erection  of  orna- 
mental lamp  standards,  to  continue  the  cluster-lamp  system  on  Congress 
Street  from  Market  Street  easterly  to  Washington  Avenue  and  from  Con- 
gress  Square   westerly  as  far  as  St.   John    Street. 

WISCASSET,  MAINE. — The  proposition  to  light  the  streets  of  the 
village  by  electricity   will   be   submitted  to  a  vote. 

AUBURN,  MASS. — The  proposition  to  raise  money  to  light  some  of 
the  public  streets  and  to  equip  the  town  hall  for  electric  lamps  will 
be   submitted   to  a  vote  at  the  next   annual   town   meeting. 

B.\LD  WINS  VILLE,  MASS. — The  citizens  have  voted  to  appropriate 
$4,125  for  extensions  to  the  municipal  electric-light  system  in  diflferent 
parts  of  the   town.     Post  office  address,  Templeton. 

BOSTON,  MASS. — A  mandatory  bill  has  been  reported  by  the  legis- 
lative committee  on  railroads  to  the  Legislature  providing  for  the  elec- 
trification of  all  railroads  entering  Boston.  The  bill  provides  that  all 
railroads  within  the  metropolitan  park  system  shall  be  operated  by  elec- 
tricity. The  park  system  has  a  radius  of  about  15  miles  from  the  State 
House.  The  railroads,  under  the  bill  reported,  are  given  until  1920  to 
make  the  changes  required. 


IIN(  K  Kl  »).\,  .\1A.SS.  I'lnnn  have  hern  prrpurcd  for  the  iititallutioii 
of  citisier  tungHtrn  lainpn  on  Main  Sircrl.  The  rxpeimc  of  the  iniilalla- 
tiiiii  in  to  be  paid  by  the  iiierchantM  and  propritv  lioldrrN  ;.iid  the  cohI 
ol    iii.'iinteiiaiRe   to   be   borne   by   the   city. 

DIGHTON,  MASS. — The  .Selectmen  will  hubmit  to  the  voters  the  ques- 
tion of  allowing  the  electric. light  companies  of  I'all  River  and  Taunton 
lo  erect  transmission  lines  in  this  town  to  supply  electricity  for  lamps 
and  motors.  If  the  proposition  carries,  the  Taunton  municipal  electric 
plant  would  supply  the  north  section  of  the  town  and  the  south  section 
would   secure   its   service    from    the    Fall    River    El.    Ll.    Co. 

GLOUCE.STER,  MASS.— The  State  Board  of  Gas  and  Electric  Light 
t,■ommi»^ioncrs  has  granted  the  Gloucester  El.  Co.  permission  to  issue 
$75,000  in  additional  capital  stock,  the  proceeds  to  be  used  to  provide 
for  expenditures  already  made  and  for  extension  of  its  lines  into  Essex, 
placing  its  wires  underground  in  Gloucesltr  and  for  adrlitions  lo  its  gen- 
erating   plant. 

I'.M.MEK,  MAS.S. — The  New  England  Investment  &  Security  Co.  has 
sold  all  its  interests  in  the  Central  Massachusetts  Co.,  Palmer,  except 
those  pertaining  to  the  transportation  business.  The  ofliccrs  of  the  new 
management  are:  E.  P.  Rowell,  treasurer  of  the  Plymouth  El.  Lt.  to., 
Plyiiioiith;  Charles  R.  .\dams,  lioston,  .Vlass,,  treasurer,  and  H,  M.  Par- 
sons, general  manager.  The  new  management  expects  to  make  many 
improvements  to  the  system  to  enable  the  company  to  improve  its  service 
here  and  in  neighboring  towns.  Tungsten  lamps  will  be  used  for  street 
lighting.  The  company  now  operates  in  Palmer,  Monson,  Wilbraham, 
Three    Rivers,   Thorndike,   Warren,    West   Warren  and   West   Brookfield. 

TAUNTON,  MASS. — The  City  Council  is  considering  the  question 
of  extending  the  electric  transmission  line  to  the  north  end  of  the  city 
lo  supply  electricity  for  lamps  to  the  residents  on  West  Britannia  Street 
and  the  Reed  &  Barton  works. 

GRAND  RAPIDS,  MICH.— Scaled  proposals  will  be  received  at  the 
office  of  the  Board  of  Public  Works  until  March  28  for  transporting 
and  erecting  pumps,  piping,  motors,  transformers  and  crane  for  the 
East  Side  sewage  pumping  station.  .Sanuiel  A,  I'reshncy  is  secretary 
and  general   manager. 

GRANT,  MICH. — The  Grand  Rapids-Muskegon  Pwr.  Co.  has  ap- 
plied for  a  franchise  to  supply  electricity  here.  If  granted  a  franchise, 
it  is  understood  that  the  company  will  extend  its  transmission  line 
from   Kent   City. 

KAL.XMAZOO.  MICH.— At  an  election  to  be  held  April  1  the  propo- 
sition to  issue  $140,000  in  bonds  for  the  installation  of  a  municipal  elec- 
tric-light plant  will  be  submitted  to  a  vote.  II,  A.  Johnston  is  city  en- 
gineer. 

KENT  CITY,  MICH— The  Grand  Rapids-Muskegon  Pwr.  Co.  is 
jilanning   to    erect    a    substation    in    Kent, 

GOOD  THUNDER,  MINN.— The  erection  of  an  electric-light  plant 
here  is  under  consideration.  The  Consumers'  Pwr.  Co.  has  applied  for 
a   franchise  to  operate  in   Good  Thunder. 

ROSE.XU,  MINN. — Application  has  been  made  to  the  town  by  S.  I". 
Benaime  and  others  for  a  franchise  to  install  and  operate  an  electric- 
light   plant   here. 

\TRGINI.\,  MINN. — The  Mesaba  Range  Trac.  Co.  is  negotiating  with 
the  \'irginia  &  Rainy  Lake  Co.,  Virginia,  for  a  site  for  its  proposed  power 
plant  and  for  fuel.  The  traction  company  proposes  to  utilize  waste  from 
the  sawmills  of  the  Rainy  Lake  Company  for  fuel.  The  new  power 
plant  will  be  of  steel  construction,  100  x  200  ft.,  and  will  be  equipped 
with  four  1 50-hp  boilers  and  two  low-pressure  turbines  of  750  kw  each. 
The  Mesaba  Range  Trac.  Co.  will  connect  half  a  dozen  Mesaba  Range 
towns  and  cities. 

BUR  WELL,  NEB.— The  Burwell  El.  Co.  is  planning  to  build  an  elec- 
tric light  and  power  plant  here,  work  on  which  will  begin  in  the  near 
future.  The  company  has  applied  for  a  franchise  in  Ord  and  if  granted 
will  supply  electrical  service  from  the  Burwell  plant.  The  company  is 
capitalized  at  $75,000,  and  the  officers  are:  Ira  V',  Reasoner,  president; 
H.   A.   Reese,  vice-president,  and  C.   O.   Beardsley,   treasurer. 

MORSE  BLUFF,  NEE. — Preparations  are  being  made  to  install  the 
new  electric-light  plant,  which  will  be  located  in  the  basement  of  the 
city  hall.  Engine  and  dynamo  for  the  proposed  plant  have  already 
been  purchased. 

GOLDFIELD,  NE\'.— Electric  hoists  will  be  installed  at  the  Booth 
and    Blue    Bull    Mines  at   once. 

LEBAKON,  N.  H.— The  Lebanon  El.  Lt.  &  Pwr.  Co.  is  in  the  market 
for  electric  fixtures  for  the  new-  hotel  at  Lebanon,  the  cost  of  which  is 
estimated    at   about    $400.      H.    M.    Tucker    is   superintendent. 

FREEHOLD,  N.  J.— The  Freehold  Merchants'  Association  has 
adopted  a  resolution  to  engage  an  electrical  engineer  to  make  investi- 
gations and  submit  data  as  to  the'  probable  cost  of  establishing  a  munici- 
pal  lighting  plant  here. 

MONTCL.MR,' N.  J.— The  Town  Council  has  granted  the  United  Elec. 
Co,  of  New-  Jersey  a  25-year  franchise  to  supply  electricity  in  this  town. 
The  company  agrees  to  place  the  wires  on  Bloomfield  Avenue  in  under- 
ground conduits  and  to  expend  $10,000  every  year  to  place  its  wires  in 
conduits.  The  ordinance  further  provides  that  the  town  has  the  right 
to  purchase  all  of  the  property  of  the  company  located  in  Montclair  with 
the  exception  of  the  power  house  at  the  end  of  ten  years,  the  price  to  be 
fixed  by  arbitration. 
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MOUNT  HOLLY,  N.  J.— Steps  have  been  taken  by  the  Mount  Holly 
rownship  Committee  to  ascertain  the  cost  of  installing  and  maintaining 
I  municipal   electric-light  plant. 

ORANGK,  N.  J.— Tlie  City  Council  is  considering  the  question  of  in- 
stalling a  commercial  lighting  service.  The  municipal  electric  plant  now 
furnishes   only   street   lighting   service. 

P.ATERSO'N,  N.  J. — Plans  are  being  considered  by  the  Society  for  the 
Establishment  of  Useful  Manufactures  to  develop  the  water-power  of 
Passoic  Falls,  to  generate  electricity  for  lamps  and  motois,  and  for  the 
installation  of  an  auxiliary  steam  plant  for  use  durnig  the  low-water 
periods.  The  society  proposes  to  provide  electricity  to  light  and  operate 
ihe  mills  and  factories  at  present  using  the  water-power  of  the  race- 
ways and  also  for  the  factories  and  mills  which  will  probably  be  erected 
on  the  site  of  what  was  once  Morris  Mountain.  John  H.  Cooke,  hy- 
draulic engineer,   will   have  charge   of   the  work. 

VV.XGON  MOUND.  N.  M. — Henry  Shaw,  Las  Vegas,  N.  M.,  has  been 
granted  a  franchise  to  construct  and  operate  an  electric-light  plant  in  this 
place. 

.ALBANY,  N.  Y. — The  contract  for  electric  wiring  the  high  school 
has  been  awarded  to  the  K.  K.  Comstock  Co.,  New  York,  N.  Y.,  at 
$29,700,  and  that  for  plumbing,  gas  and  vacuum  equipment  to  A.  T. 
Eckert  Co.,  Albany,  at  $26,880. 

ItrKKALO.  N.  Y.— The  Western  New  York  Wtr.  Co.,  I'.uffalo,  which 
is  building  a  new  pumping  and  filtration  plant  at  Niagara  Falls,  has 
decided  to  equip  the   plant  with   electrically   driven   pumps. 

C.ANASTOT.\,  N.  Y.— The  Village  Board  has  awarded  a  contract  to 
the  Central  New  York  Pwr.  Co.  for  street  lighting  at  $5,484  per  year, 
under  which  the  company  is  to  furnish  58  arc  lamps  as  at  present  and  63 
40  watt  tungsten  lamps  at  $18  each  per  year,  to  replace  the  incandescent 
lamps    now    in   use. 

NEW  YORK.  N.  Y. — The  Consolidated  Gas  Co.,  acting  for  it?,  subsid- 
iary, the  United  El.  Lt.  &  Pwr.  Co.,  has  awarded  the  contract  for  steel 
work  for  the  new  power  house  to  be  erected  on  20Ist  Street.  The  cosi 
of  the  entire  plant  is  estimated  at  about  $8,000,000  and  is  to  be  finished 
in  about  two  years. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder,  super- 
intendent of  school  buildings.  Department  of  Education,  corner  Park 
Avenue  and  Fifty-ninth  Street,  New  York,  until  March  25  for  installing 
electric  equipment  in  new  Public  School  47,  on  Randolph  Avenue,  bor- 
ough of  the  Bronx.  Blank  forms.  |)lans  and  s])ccifications  may  be 
obtained   nt   the  ai  ovc   oWce. 

NEW  YORK,  N.  Y. — Sealed  bids  will  be  received  by  George  .Mc.\neny, 
president  of  the  borough  of  Manhattan,  Room  14,  City  Hall,  New  York, 
imtil  March  29,  for  furnishing  material  and  installing  electric-lighting 
system,  fixtures  and  wiring  complete  in  the  Washington  Market  building, 
t)orough  of  Manhattan.  Blank  forms  and  specifications  may  be  obtained 
at  the  office  of  the  auditor,  offices  of  the  Commissioner  of  Public  Works, 
13   to   21    Park   Row,   borougli    of   Manhattan. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  the  Department  of  Pub- 
lic Charities,  foot  of  East  Twenty-sixth  Street,  New  York,  until  March 
28  for  providing  all  labor  and  materials  required  for  the  inspection  and 
maintenance  of  electrical  apparatus  in  the  boroughs  of  Manhattan,  the 
Bronx,  Brooklyn,  Queens  and  Richmond,  for  the  Department  of  Public 
Charities.  Blank  forms  and  further  information  may  be  obtained  at 
the  office  of  the  supervising  engineer  of  the  department,  foot  of  East 
Twenty-sixth  Street,  New  York,  where  plans  and  specifications  may  be 
seen.      Michael   J.    Drummond    is   commissioner. 

ROCHESTER,  N.  Y. — Plans  are  being  prepared  by  the  Rochester 
Ry.  &•  Lt.  Co.  for  the  erection  of  a  new  power  station  in  the  eastern  sec- 
tion   of   the   city   to   supply   electricity    for    lamps   and    motors. 

SENECA  FALLS,  N.  Y. — The  question  of  extending  the  ornamental 
lighting  system  on  State  Street  from  Fall  Street  to  the  New  York 
Central    depot   is   under    consideration. 

SV  RACUSE,  N.  Y. — The  Public  Service  Commission,  Second  District, 
lias  authorized  the  Syracuse,  Watertown  &  St.  Lawrence  River  R.  R. 
Co.  to  issue  a  mortgage  upon  all  its  property,  rights  and  franchises  to 
secure  an  issue  of  bonds  to  the  amount  of  $1,000,000.  The  company  is 
authorized  at  this  time  to  issue  $200,000  in  bonds,  to  be  sold  at  not  less 
than  80;  also  its  capital  stock  to  the  amount,  par  value,  of  $100,000,  the 
proceeds  to  be  used  for  the  construction  of  its  railway,  about  6.2  miles 
long,  and  also  for  legal,  organization  and   interest  expenses. 

UTICA,  N.  Y.— The  Utica  Park  Board  has  decided  to  ask  the  City 
Council  for  a  bond  issue  of  $95,000  for  the  continuation  of  the  boule- 
vard easterly  from  Mohawk  Street  to  Thomas  R.  Proctor  Park,  for  light- 
ing the  boulevard  at  all  street  intersections  and  for  building  various 
roads  in   Roscoe  Conkling  Park. 

CHARLOTTE,  N.  C— C.  W.  Johnston,  president  of  the  Highland 
Park  .\Ifg.  Co.,  Charlotte,  N.  C,  is  in  the  market  for  a  250-kw.  2300-volt, 
three-phase,  60-cycle,  450  r.p.m.  second-hand  generator,  rope-driven;  also 
direct-connected    engine    and    generator    of    same    rating    as    above. 

LEWISVILLE,  N.  C. — N.  E.  Whitman  is  contemplating  installirg  an 
electric-light  plant  in  Lewisville. 

MOUNT  HOLLY,  N.  C— The  Southern  Pwr.  Co.  will  soon  award 
contracts  for  the  erection  of  a  new  substation  in  Mount  Holly.  The 
proposed  station  will  have  an  output  of  10,000  hp  and  will  cost  about 
$100,000.      Contracts    for   equipment    have   already   been   placed. 


STUiLER,  N.  C— .\t  an  election  to  be  held  \\>n\  2  the  proposiuon  to 
issue  $25,000  in  bonds  to  purchaw  a  ligJit  plant  will  be  submitted  to  a 
vote. 

WADESBORO,  N.  C. — The  municipal  electric-light  plant  has  been 
purchased  by  the  Yadkin  River  Pyvr.  Co.,  which  owns  the  Blewitt  Falls 
hydroelectric  plant  in  North  Carolina,  for  $15,000,  on  condition  that 
eiergy  is  to  be  furnished  to  this  city  as  cheaply  as  any  other  point  in 
the    State. 

H.ATTON,  N.  D. — At  an  election  held  recently  the  proposition  to  issue 
bonds  for  the  erection  of  a  municipal  light   plant  was  carried. 

NORTH  WOOD,  N.  D. — .\n  election  will  be  held  in  April  to  vote  on 
the  jiroposition  to  issue  $9,000  in  bonds  to  construct  a  municipal  elec 
trie-light   ph.nt.      G'.    P.    Johnson    is   city   auditor. 

DEFLANCE,  OHIO.— The  City  Council  has  granted  the  Defiance  Utili- 
ties Co.  a  25-year  franchise  to  furnish  electricity  here.  The  company 
will   secure   electricity   from   the   power   plant   on   the   Auglaize   River. 

GR.\NVH,I.E,  OHIO. — The  Town  Council  is  considering  the  ques- 
tion   of   installing   a    new    municipal   electric-light   plant. 

.V1.\NSFIKLD.  OHIO. — Plans  and  estimates  have  l>een  submitted  by 
K.  A.  Merkel,  city  engineer,  for  the  establishment  of  a  municipal  electric- 
light  plant  here.  The  cost  of  the  power  plant  is  estimated  at  $58,200 
and  that  of  the  lighting  system  at  J74,570,  making  a  total  of  $132,770. 
The  plans  provide  for  the  installation  of  a  600-kw  plant  in  connection 
with  the  pumping  station.  The  lighting  system  calls  for  270  ornamental 
concrete  posts,  carrying  five-lamp  clusters  each,  for  the  business  district, 
1000  three-lamp  clusters  for  the  residence  section  and  200  single  lamp- 
posts  in   the    outlying   districts. 

WKLLSVILLE,  OHIO. — The  Council  has  adopted  a  resolution  to  pro- 
vide funds  to  secure  the  services  of  an  electrical  engineer  to  prepare 
estimates  and  plans  as  to  the  cost  of  establishing  a  municipal  electric 
light    plant    in    Wellsville. 

WEST  MILTON,  OHIO.— The  Dayton,  Covington  &  Piqua  Trac.  Co. 
contemplates  the  purchase  of  a  new  150kw  generator  for  its  West  Milton 
station.     Two  150-hp  boilers  will  also  be  installed  in  the  power  house  here. 

^OUNGSTOWN,  OHIO.— Sealed  bids  will  be  received  by  the  director 
of  public  safety,  Youngstown,  until  March  28  for  furnishing  3680  ft.  of 
25-wire  cable  and  1000  ft.  of  6-\\ire  cable,  according  to  plans  and 
specifications  on  file  in  the  office  of  the  director  of  public  safety.  .\. 
.\IcYey   is  clerk. 

KINGFISHER,  OKI^.A.— Plans  and  specifications  arc  being  prepared 
l)y  the  Benham  Engr.  Co.,  consulting  engineer,  Oklahoma  City,  Okla., 
for  the  installation  of  an  electric-light  plant  here.  Bids  will  soon  be 
asked    for   construction   of  the   plant. 

FLORENCE,  ORE. — -Application  has  been  made  to  the  Town  Council 
by  G.   (i.   Bushman   for   an  electric-light   and   power   franchise  in    Florence. 

PENDLETON,  ORE. — The  Council  has  appointed  a  committee  to  in- 
vestigate the  water-power  rights  on  the  Walla  Walla  River  near  Milton 
about  20  miles  above  here,  with  a  view  of  developing  same  to  supply 
power  to  operate  a  municipal  electric-light  plant.  It  is  estimated  that 
about  2000  hp  could  be  developed,  at  a  cost  of  about  $125,000.  John  Dyer 
is  a  member  of  the  committee. 

I'ONTL.ANI).  ORE.— The  Oregon  El.  Ry.  Co.  will  soon  begin  work 
on  its  proposed  extension  from  .Salem  to  Eugene.  C.  A.  Coolidge  is 
manager. 

PORTLAND,  ORE.— The  Southern  Pacific  Co.  has  decided  to  equip 
its  railway  west  of  the  Willamette  River  for  electrical  operation 
and  to  establish  an  interurban  system.  The  cost  of  the  work  is  esti- 
mated at  about  $500,000  and  will  include  the  construction  of  carhouses. 
freight   sheds   and   additional   depots   in   and    around   Portland. 

P.\N.\M.A. — Sealed  proposals  will  be  received  at  the  office  of  the 
general  purchasing  officer.  Isthmian  Canal  Commission,  Washington, 
D.  C,  and  at  the  office  of  the  assistant  purchasing  agent,  1086  North 
I'iiie  Street,  San  Francisco,  Cal.,  until  April  3,  1912,  for  furnishing  elec- 
tric cable  during  the  period  of  15  months  beginning  .April  3,  1912. 
Blanks  and  general  information  relating  to  this  circular  (No.  695)  may 
be  obtained  from  the  , above  office  or  the  offices  of  the  assistant  purchas- 
ing agents,  24  State  Street,  New  .York,  N.  Y. ;  614  Whitney-Central 
Building,  New  Orleans,  La.,  and  1086  North  Point  Street,  San  Francisco. 
Cal.      Major   F.    C.    Boggs   is  general   purchasing   officer. 

INTERCOURSE,  PA.— The  Intercourse  El.  Lt.,  Ht.  &  Pwr.  Co.  has  filed 
an  application  with  the  State  Department  at  Harrisburg  for  permission 
Ic)  increase  its  capital  stock  from  $6,000  to  $25,000.  E.  K.  Denlinger  is 
president  and  Enos  L.  Zimmerman  secretary  and  treasurer. 

ME.ADVILLE,  PA. — Sealed  proposals  will  be  received  at  the  office 
of  the  Water  and  Light  Department,  Meadville,  until  March  30,  for 
furnishing  equipment  for  a  pneumatic  water  system,  consisting  of  a 
pneumatic  tank,  pumps,  electric  motors,  automatic  starting  and  stopping 
devices,  etc.  For  further  information  address  Harry  Ellsworth,  super- 
irtendent. 

I'HIL.ADELPHI.A,  PA. — Automatic  signals  are  to  be  installed  on  111 
miles  of  the  main  line  of  the  Pennsylvania  Railroad  between  Latrobe 
and   Summerbill.      Electro-pneumatic  signals  are  to  be   used. 

SCHUYLKILL  HAVEN,  P.A.— Plans  are  being  considered  by  the  light 
coinmittee  of  the  Council  for  improvements  to  the  street-lighting  sys- 
tem on  Main  Street.  It  is  proposed  to  replace  the  arc  lamps  with  incan- 
descent   I.Tinps. 
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SilAKON,  I'.'\. — The  Kuiiiuuli  i  nuiicil  has  panRcd  nil  urdinuiicc  auilioi 
liing  an  JKittic  of  homU  (o  die  aiiiotiiit  of  }8S,U<>()  for  llir  cuiialructioii  ot 
»   iiiuiiici|iul    cici'ti  ic  IikIu    plant,   «til>jcct    to    tlic    a|>|>i'oval    nf    llic    vulci». 

J'K()\  lUKNtK.  K.  I. — A  bill  ha»  been  introduicil  into  the  State  Leg 
islature  asking  fur  a  charter  for  the  Khode  Islund  i'wr.  Trans.  Co.  '1  be 
coni|iaiiy  will  be  c.iiiitalizeil  at  $SOO,UUO  nnd  proposes  to  supply  .elec- 
tricity fur  laiiip«,  heat  and  motors  in  this  State.  The  incorporators  are 
Jonathan  Chace,  Walter  Cnllender,  Malcolm  G.  Cliace,  John  U.  Ames, 
lienry  I.  Itarriman,  I'bilip  Voting,  Herbert  F.  II.  Hinckley  and  Frank  L. 
Iliiicklcv. 

r>.\U.\  WKI.l.,  S.  C. — A  petition  has  been  presented  to  tlic  Town  Coun- 
cil asking  that  an  election  be  called  to  vote  on  the  proposiiioii  to  issue 
bonds  lor  the  installation  ol  a  municipal  electric-light  plant  and  water- 
works system.  Preliminary  steps  are  now  being  taken  to  nsccrlain  the 
cost  of  establishing  a   plant,  etc. 

Fl.ORKNCK,  S.  C — The  Council  is  considering  the  iiucslum  of  sul> 
iiiitliiiK  the  jiroposition  to  issue  $35,000  in  bonds  for  the  construction  of 
a  municipal  electric-light  plant  tu  the  voters.  William  J.  \\  ilkins  is 
chairman  of   Hoard   of   Public   Works. 

l..\KK  CITY,  S.  C— The  Deep  deck  Lumber  Co.,  Norfolk,  Va.. 
IS  reported  to  be  contemjilating  the  installation  of  an  electric  light 
and   power  plant  near  here. 

ROCK  HILL,  S.  C. — The  Virginia-Carolina  Pwr.  Co.,  recently  in- 
corporated, proposes  to  develop  about  25,000  hp  on  the  Roanoke  River 
near  Weldon,  N.  C.     William  C.  Whitner,   Rock  Hill,  is  president. 

WATERLOO,  S.  C. — The  Town  Council  has  appointed  a  committee  to 
investigate  the  matter  of  installing  an  electric-light  plant.  D.  U.  Black 
is   a   member    of   the   committee. 

CORSICA,  S.  D. — It  is  reported  that  local  capitalists  are  preparing  to 
install   an   electric-light    plant    here. 

LEAD,  S.  D. — The  City  Council  has  decided  to  install  cluster  lamps 
in    the   business   section   of   the  city. 

LENNOX,  S.  D. — Steps  have  been  taken  to  form  a  stock  company 
to  install  an  electric-light  plant  here.  L.  Greenfield  is  interested  in  the 
project. 

ROSSVILLE,  TENN.— The  City  Council  has  granted  the  Chatta- 
nooga Ry.  &  Lt.  Co.  a  franchise  to  erect  transmission  lines  to  supply 
electricity  here.  Energy  for  operating  the  system  will  be  transmitted 
from    the    Ocoee    River    plant. 

FORT  WORTH,  TEX.— The  X.irthern  Texas  Trac.  Co.  has  increased 
Its  capital  stock  from  $4,500,000  to  $6,000,000.  The  company  operates 
the   Dallas-Fort   Worth    interurban    railway. 

LOTT,  TEX. — The  Lott  El.  Co.  has  commenced  work  on  the  erection 
of  its  new  plant  on  a  new  site  and  is  rebuilding  its  main  wires. 

NACOGDOCHES,  TEX. — An  election  will  soon  be  held  to  vote  on 
the  proposition  to  issue  $65,000  in  bonds,  of  which  the  proceeds  of  $20,000 
will  be  used  for  an  electric-lighting  system.  George  II.  Matthews  is 
Mayor. 

SAN  ANTONIO,  TEX. — Plans  are  being  considered  by  several  busi- 
ness men  in  San  Antonio  with  a  view  of  organizing  a  company  to  co- 
operate with  the  Colorado  Pwr.  Co.  in  the  establishment  of  electric-power 
plans  and  the  transmission  of  electricity  for  factories  here.  The  pro- 
posed transmission   line   will  be  about  90   miles  long. 

MIDDL^BURY,  VT.— The  building  committee  of  the  Middlebury 
College  has  awarded  H.  S.  Libbey  &  Co.,  Boston,  Mass.,  the  contract  for 
the  erection  of  the  power  house  for  the  central  heating  plant.  The 
power  house  will  be  45  ft.  square  and  will  be  equipped  with  two  boilers 
manufactured  by  the  D.  M.  Dillon  Iron  Works,  Fitchburg,  Mass.  The 
power  house  will  be  large  enough  to  accommodate  five  boilers  and  also 
an  electric-light  plant.  The  total  cost  of  the  plant  is  estimated  at  about 
$25,000. 

CENTRALIA,  WASH.— The  Centralia  El.  Lt.  &  Trac.  Co.  has  been 
granted  a  right-of-way  through  the  city  by  the  City  Commissioners.  The 
company  was  recently  organized  to  build  an  electric  railway  between  this 
city  and  Rochester.  The  power  house  of  the  company  has  been  com- 
pleted and  equipped  and  work  will  begin  on  construction  of  the  railway 
about  April    1. 

LOON  LAKE,  WASH. — The  installation  of  an  electric-light  system 
here   is   under   consideration.      John    Kulzer    is    interested   in    the    project. 

PORT  TOWNSEND,  WASH.— The  Key  City  Lt.  &  Pwr.  Co.  is  plan- 
ning to  erect  a  substation  for  the  purpose  of  transforming  the  current 
from  the  high-tension  lines  of  the  Olympia  Pwr.  Co.  The  cost  of  the  work 
is  estimated  at  between  $6,000  and  $7,000.  M.  T.  Crawford  is  in  charge 
of  the  work. 

SEATTLE,  WASH. — A  bill  has  been  introduced  by  the  city  lighting 
department  to  the  City  Council  asking  for  an  appropriation  of  $200,000 
from  the  lighting  fund  for  the  construction  of  a  steam  power  plant  on 
Lake  Union  at  the  foot  of  Nelson   Street. 

VALLEY,  WASH. — John  Kulzer,  owner  of  the  local  electric-light  sys- 
tem, contemplates  extending  his  transmission  lines  to  Loon  Lake. 

WASHOUGAL,  WASH.— The  W^estern  Lt.  &  Pwr.  Co.  has  applied 
to  the  County  Commissioners  of  Fern  County  for  permission  to  erect 
transmission  lines  along  the  county  roads  for  the  purpose  of  supplying 
electricity  for  lamps  and  motors  to  the  farmers  living  on  Fern  Prairie 
and  other  communities  near  Washougal. 


I'  \I  U.Mt  ).\'l ,  \\'.  \'A. — The  Moiioiigahela  Trac.  C!o.  bus  been  orRan 
i/ed  tu  take  over  the  properties  of  the  I'aii  iiioiit  &  (Jarksbuig  Trac.  Co., 
the  I'aiMiioiit  &  .\uitlicrn  Trac.  Co.  and  the  Clurkiiburg  &  Western  Kl. 
Ky.  Co.  The  new  company  will  have  an  authorized  bond  issue  o4 
$15,000,000. 

PARKKKSUURG,  W.  VA.— The  installation  of  a  boulevard  sire,  i 
lighting  Hystcin  in  the  business  diKtrict  is  under  consideration. 

KAl'  CLAIKE.  WIS.— The  Chippewa  Valley  Ry.,  Lt.  &  Pwr.  Co.  con 
lemplatcs  erecting   a  substation   here  during  the  coming   summer. 

MINEK.\L  POINT,  WIS.— The  Mineral  Point  El.  Lt.  Co.  has  secured 
a  franchise  to  extend  its  transmision  lines  from  Linden  to  Livingitton, 
Mimin,  Rewey,  Montfort,  Highland,  Cobb,  Edmund  and  back  to  Linden 
and    .Miiieial    Spring. 

l!.\(i(iS,  WYO. — A  franchise  lias  been  granted  to  C.  C.  Ciiiiniiig' 
li.'iiii,  Jr.,  ii>  construct  and  operate  an  electric  light  and  power  plant  in 
Kaggs. 

V  ANCOUN'KK,  1!.  C,  CAN. — Plans  are  being  considered  by  the  City 
Council  for  the  installation  of  200  additional  arc  lamps  throughout  the 
city  and  also  a  number  of  ornamental  street  lamps, 

BRANDON,  MAN.,  CAN.— The  City  Council  has  decided  to  negotiate 
with  the   Brandon   El.   Co.   for  the  purchase  of  its  plant. 

LEAMINGTON,  ONT.,  CAN.— The  Leamington  Lt.  &  lit.  Co.,  Ltd.,  is 
seeking  a  franchise  from  the  Gosfield  North  Council  to  erect  lines  across 
that  township  to  transmit  electricity  from  here  to  Essex.  The  company 
owns  plants  at  Leamington,  Kingsville,  Essex,  Harrow,  Amherstburg  and 
Sandwich.  It  is  proposed  to  enlarge  the  plant  here  and  discard  the 
power  stations  in  Essex  and  Kingsville,  supplying  electricity  from  the 
plant  here  to  operate  the  systems  in  these  two  places.  Amherstburg  and 
Harrow  will  be  supplied  from  the  Sandwich  plant. 

ST.  MARY'S,  ONT.,  CAN.— The  St.  Mary's  Cement  Co.  has  en 
tered  into  a  contract  whereby  its  plant  will  be  operated  by  electricity  in 
the  future  supplied  by  the  Hydro-Electric  Power  Commission.  The  cost 
of  the  transmission  line  and  transformers  is  estimated  at  $15,000. 

THORN  1).\LE,  ONT.,  CAN.— A  by-law  providing  for  contracting  with 
the  Hydro-Electric  Power  Commission  for  electricity  for  lam|)s  and 
motors   here  will  be  submitted  to  the   ratepayers  at  an  early   date. 

WEST  TORONTO,  ONT.,  CAN.— The  Toronto  El.  Lt.  Co.  has  been 
granted  permission  to  erect  transmission  lines  on  certain  streets  in  this 
township. 


New  Industrial  Companies 

THE  BKIDGETON  CHANDELIER  COMPANY,  Bridgeton,  N.  J., 
has  been  incorporated  by  J.  Lenrart  Rice,  Wallace  C.  Rice,  Jesse  D. 
Reeves,  LeRoy  N.  Sutton  and  LeRoy  M.  Felraey,  all  of  Bridgeton.  The 
company  is  capitalized  at  $100,000  and  proposes  to  manufacture  chande- 
liers,   gas   fixtures,    electric-light   fixtures,    etc. 

THE    CENTRAL    NEW     YORK    ENGINEERING    &  EQUIPMENT 

COMPANY,    of    Geneva,    N.    Y.,    has    been    incorporated  with    a    capital 

stock     of     $100,000     for    the     purpose     of     manufacturing  electrical    and 

mechanical    equipment,    engines,    etc.      The    directors    are:  J.    H.    Sharp, 
Geneva,  and  M.   H.   Bowers,   Penn  Yan,   N.  Y. 

THE  ELECTRIC  AUTOMATIC  INDICATOR  &  ADVERTISING 
COMPANY,  LTD.,  of  San  Francisco,  Cal.,  has  been  incorporated  with 
a  capital  stock  of  $100,000  by  R.  Elder,  J.  P.  Court  and  H.  SteinmeU. 

THE  ERIE  ELECTRIC  CONTRACTING  COMPANY,  of  Bridgeport, 
Conn.,  has  been  chartered  with  a  capital  stock  of  $1,000  by  James  A. 
Byrne,   Daniel   P.   Reighemimer  and   Peter   C.   Schutrum. 

THE  GIBSON  ELECTRIC  MOTOR  STARTER  COMPANY,  of 
Indianapolis,  Ind.,  has  been  incorporated  by  R.  K.  Allison,  B.  Gilson, 
C.  W.  Mabey  and  R.  B.  Allison  to  manufacture  and  sell  motor  starters 
and  speeders  and  also  motor  primers,  exhilarators,  valves  and  other 
appliances. 

THE  HALE  ELECTRIC  &  ENGINEERING  COMPANY,  of  Cleve- 
land, Ohio,  has  been  granted  a  charter  with  a  capital  stock  of  $10,000 
for  the  purpose  of  manufacturing  electric  motors,  etc.,  by  Willis  VV. 
Hale,  J.   C.   Anderson,   Willis   B.   Hale,  E.   C.   Reader  and   C.   C.   Hale. 

THE  INDEPENDENT  ELECTRICAL  SUPPLY  COMPANY,  of  St. 
Louis,  Mo.,  has  been  incorporated  by  Ralph  A.  Levene,  Joseph  Mayer 
and  Felix  Cornetius.  The  company  is  capitalized  at  $10,000  and  proposes 
to  deal   in   general   electrical   supplies. 

THE  PERRY  MANUFACTURING  COMPANY,  of  Jersey  City,  N.  J., 
has  been  incorporated  with  a  capital  stock  of  $350,000  to  manufacture 
railway  apparatus,  equipment,  hardware,  etc.  The  incorporators  are: 
A.   L.   Drayton,   M.   J.    Currie   and  G.   J.    Fermier,  Jersey   City,   N.   J. 

THE  REESE  SUPPLY  COMPANY,  of  New  York,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  Llewellyn  Reese,  Stam- 
ford, Conn.;  Montague  Lee,  Brooklyn,  N.  Y.,  and  H.  H.  Boyesen,  New 
Y'ork,   N.   Y.      The   company   proposes  to   deal  in  electric-light   fixtures. 

niE  SWISS  MAGNETO  COMPANY,  of  Buffalo,  N.  Y'.,  has  been 
granted  a  charter  with  a  capital  stock  of  $250,000  for  the  purpose  of 
manufacturing  magnetos,  ignition  apparatus,  etc.  The  incorporators  are: 
H.  S.  Martin,  Dunkirk;   B.  H.  Phillips  and  E.  C.  Schlenker,  Buffalo,  N.  Y. 
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New  Incorporations 

LOS  ANGKLKS,  CM-. — The  Moiinlain  I'ur.  Co.  has  been  incorporated 
with  a  capital  stock  of  $1,500,000  by  Fred  P.  Brewer,  Carrie  M.  Owen', 
John  S.  Owen  and  Frank  D.   Stout. 

LOS  ANGELES,  CAL.— The  Santa  Barbara  &  Suburban  Ry.  Co.  has 
applied  for  a  charter  to  build  an  electric  railway.  The  company  is  to 
be  capitalized  at  $750,000.  The  incorporators  are:  A.  A.  Maxwell,  f.os 
.\ngeles;  L.  T.  Lee,  Pasadena;  William  Dieterie,  E.  A.  .Murphy  and 
Herbert  F.   Keenan. 

KOSEVILLE,  CAL.— The  Roseville  Watr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $200,000  for  the  purpose  of  supplying  water, 
water-power   and   electricity    in    towns   and   cities   in    California. 

SA.\  FRANCISCO,  CAL.— The  Mount  Shasta  Pwr.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $10,000,000  for  the  purpose  of  de- 
veloping the  water-power  of  the  Pitt  River  to  generate  electricity.  .\ 
7-mile  tunnel  is  being  bored  in  the  Pitt  River  country  in  connection  with 
the  development  work.  The  cost  of  the  entire  project  is  estimated  at 
$16,000,000.  The  company  proposes  to  compete  in  the  light  and  power 
field  in  California  and  will  enter  San  Francisco  eventually.  The  incor- 
porators arc:  Charles  L.  Firebaugh,  Joseph  Haber,  Jr.,  A.  M.  Moore 
and  Edgar  Sinsheimer.  T^ilienthal,  McKinstry  &  Raymond  are  at- 
torneys. 

HARTFORD,  CONN.— The  Gas  &  El.  Imp.  Corpn.  has  been  incorpo- 
rated with  a  capital  stock  of  $45,000,000  by  Lucius  F.  Robinson,  John  T. 
Robinson  and  F.  W.  Cole.  Berton,  Griscom  &  Jenks,  of  New  York,  are 
said  to  be  interested  in  the  company. 

NEZPKRCE,  IDAHO.— The  Lewis  County  Pwr.  Co.  has  been  incor- 
porated by  A.  Welch  and  R.  B.  Montague,  of  Portland,  Ore.,  to  develop 
125,000  hp  on  the  Salmon  River.  The  plans  provide  for  the  construc- 
tion of  a  200-ft.  dam  across  Salmon  River  at  the  point  of  the  intake, 
driving  of  necessary  tunnels  and  the  installation  of  electrical  equipment 
and  erection  of  transmission  lines.  The  cost  of  the  development  com- 
plete is  estimated   at   about   $4,000,000. 

CHICAGO,  ILL. — The  Elgin  Terminal  Ry.  Co.  has  been  incorporated 
with  a  capital  stock  of  $2,500  to  operate  a  railway  through  the  counties 
of  Will,  Kendall,  Cook  and  Lake  to  a  point  in  Lake  County.  The  in- 
corporators are:  D.  C.  Dunlap,  C.  F.  Ehinlap,  Henry  L.  Rich,  Robert  S. 
McCreadie   and    C.    A.    Bergtold,    all    of    Chicago. 

INDIANAPOLIS,  IND. — The  Indianapolis,  Newcastle  &  Northeastern 
Trac.  Co.  has  been  incorporated  with  a  capital  stock  of  $10,000  for  the 
purpose  of  building  an  extension  of  the  Indianapolis  and  Newcastle  rail- 
way from  Newcastle  to  Muncie  and  to  furnish  electricity  to  towns  and 
cities  along  the  car  line.  Joseph  T.  Elliott  &  Sons  and  J.  H.  Ilornbrook 
are   interested   in   the   project. 

S.\('0.  MAINE. — The  Macoris  Lt.  &  I'vvr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $100,000  to  generate  and  distribute  electricity  for 
lamps,  heat  and  motors.  J.  C.  Smith,  of  Saco,  is  president,  and  H.  L. 
Whitney,   of   Biddeford,  treasurer. 

SOUTHPORT,  N.  C— The  Southport  Lt.  &  Pwr.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $50,000  by  E.  K.  White,  C.  E.  Taylor 
and  Henry  P.  O'Hagan.  The  company  proposes  to  do  a  general  electric- 
lighting   and    power   business. 

WILLI AMSTON.  N.  C— The  Williamston  El.  Co.  has  been  incorpo- 
rated by  W.  C.  Manning,  J.  W.  Manning  and  W.  C.  Manning,  Jr.  The 
company  is  capitalized  at  $25,000  and  proposes  to  supply  electrictiy,  fuel 
and  ice. 

DAYTON,  OHIO.— The  Hetzel  I.tg.  &  Htg.  Co.  has  been  incorporated 
with  a  capital  stock  of  $5,000  by  F.  Hetzel  and  others  for  the  purpose  of 
supplying  electricity  and  steam    heating. 

LIBERTY  CENTER,  OHIO— The  Liberty  Lt.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $6,000  for  the  purpose  of  supplying 
electricity  for  lamps,  heat  and  motors.  The  incorporators  are:  C.  B. 
Kerschner,  E.  J.  Finn,  E.  W.  Costello,  W.  1".  Wallace  and  II.  A. 
Spangler 

NEW  PHI1..\1)ELPHI.\.  OHIO.— The  Wise-IIarroId  El.  (  o.  has  been 
incorporated  with  a  capital  stock  of  $30,000  by  W.  J.  Wise,  .\lbcrt  I.. 
Wise,   II.    H.   Harrold,   Charles   Lentz  and   T.   B.    Stroup. 

ELK  CITY.  OKLA.— The  Elk  City  Lt.  &  Pwr.  Co.  has  been  incorpo- 
rated with  a  capital  stock  of  $30,000  by  J.  M.  Bonham,  D.  M.  I'>renneinan 
and   Walter  Goodhue. 

WILBURTfrN,  OKL.\.— Tlie  Wilburton-McConnell  Lt.  &  P«r.  Co.  lias 
been  incorporated  with  a  capital  stock  of  $12,000  by  James  .McConnell. 
Mary   A.    McConnell   and    M.    .\.    Dcgnan. 

HARRISIU'RG.  I'A.— Charters  have  been  granted  by  the  State  De- 
partment to  the  Milesburg,  Howard  and  Unionville  El.  Cos.  to  operate 
in  towns  of  those  names  in  Centre  County.  Each  company  is  capitalized 
at  $5,000,  and  the  incorporators  are:  .\.  W.  Lee,  A.  J.  Musser  and 
J.  W.  Clearfield,  all  of  Clearfield.  The  main  offices  of  the  companies 
will  be  located   in    Hellefonte,   Pa. 

HENDERSON,  TENN.— The  Priestly-Lloyd  Lt.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  C.  W.  Priestly,  P.  R. 
Priestly,  J.   H.   Priestly  and   .\.   C.   Lloyd.  Jr. 

LEONARD,  TEX. — The  Leonard  Ice  &  1  t.  Co.  has  been  incorporated 
with  a  capital  stock  of  $25,000  bv  11.  T.  Weathers,  I.  C.  Christian  and 
J.   R.   Wilson. 


Trade  Publications 


.\10L(JNI;Y  TRANSFORMERS.- The  Moloney  Electric  Company,  of 
Si.  Louis,  .\lo.,  and  Windsor,  Canada,  has  just  issued  a  four-page  folder 
with  illustrations  and  information  covering  the  Moloney  "high  efficiency" 
transformers  in   sizes  from   1   kva  to  5000  kva  up  to   110,000  volts. 

CONDUIT  FITTINGS.— The  Appleton  Electric  Company,  of  Chicago, 
is  distributing  a  new  84-page  catalogue,  which  covers  in  detail  all  the 
material  manufactured  by  tile  company.  Ihe  Appleton  people  make  a 
specialty  of  sherardizing  their  fittings  and  have  many  new  features  in  the 
line  of  stamped  steel  unilets  which  should  be  of  interest  to  engineers  and 
electrical   contractors   throughout    the   country. 

APPLICATION  OF  ELECTRICITY  TO  MARINE  SERVICE —Bul- 
letin No.  4926,  just  issued  by  the  General  Electric  Company,  and  which 
is  printed  in  colors,  describes  the  various  pieces  of  apparatus  and  sup- 
plies manufactured  by  this  company  for  marine  use  and  contains  data 
of  general  interest  to  motorboat  owners.  Among  these  data  will  be 
found  reproductions  in  colors  of  the  flags  of  the  principal  yacht  clubs 
throughout   the   country. 

.M.\RINE  LIGHTING.— Mr.  Clark  I'.aker,  of  the  Brilliant  Electric 
Company,  of  Cleveland,  Ohio,  has  compiled  in  bulletin  form  data  with 
reference  to  marine  lighting,  in  which  the  illumination  of  modern  steel 
ore  boats  especially  is  considered  in  detail.  .\ttention  is  called  to  the 
necessity  of  equipping  lamps  for  this  class  of  service  with  suitable  re- 
flectors, and  a  detailed  description  of  a  complete  unit  designed  by  the 
Brilliant  Electric  Company  with  the  co-operation  of  the  American  Ship 
Building  Company  is  presented.  Sectional  drawings  of  a  vertical  re- 
rtectoi-  unit  and  an  angle  reflector  unit  are  shown.  The  lighting  con- 
ditions on  board  passenger  boats  are  also  discussed,  and  methods  of 
lighting  the  cabins,  officers'  quarters,  passages,  staterooms,  etc.,  are 
suggested.     The   bulletin   is   well   illustrated   throughout. 

I.XTERCHANC.EABLE  FINTURES.— The  Tungstolier  Company,  of 
Conneaut,  Ohio,  has  developed  an  ingenious  catalog  device  to  demon- 
strate the  principle  of  its  sectional  lighting  unit,  with  interchangeable 
parts.  This  catalog  is  made  up  of  sheets  on  which  are  reproduced  the 
full  line  of  fixtures,  each  complete  fixture  occupying  a  full  sheet.  The 
sheets  are  gummed  and  bound  on  all  four  sides,  and  then  so  cut  that 
tach  of  the  various  sections  of  each  fixture — stems,  arms,  bodies  and 
canopies — is  on  a  separate  segment  of  the  sheet  or  page.  By  lifting  up 
these  segments  any  combination  of  parts  can  be  readily  produced  and 
studied.  With  a  set  of  eighty-six  fixture  parts  it  is  possible  to  build  up 
1944  different  and  distinct  fixture  combinations.  Every  one  of  these 
combinations  can  be  effected  and  compared  by  the  manipulation  of  this 
new  sectional  catalog,  and  the  salesman  can  practically  demonstrate  the 
entire  line,  in  all  its  vaiiations,  by  simply  interesting  the  customer  in  this 
book. 

A  HANDSOME  CATALOG  OF  GLASS  SHADES.— The  Opalux  Com- 
pany, 258  Broadway,  New  York,  has  issued  in  bound  form  a  catalogue 
de  luxe  of  opalux  and  other  shades  which  is  a  credit  to  all  concerned  in 
its  execution.  The  various  sections  have  a  handsome  initial  page,  and  the 
binding,  though  relatively  inexpensive,  would  be  appropriate  for  a  preten- 
tious book  of  literary  character.  Much  information  relating  to  illuminat- 
ing engineering  appears  in  the  various  sections;  the  final  section  is  entirely 
devoted  to  illuminating-enginering  data,  and  one  section  treats  wholly  of 
the  science  of  light.  Many  excellent  full-page  illustrations  are  given  of 
fixtures,  in  which  various  types  of  shades  are  displayed  to  advantage.  In 
addition  to  "Opalux"  shades,  there  are  illustrations  and  descriptions  of 
"Carrara,"  "Gletieco"  and  "Camia"  reflectors — European  types  for  which 
the  Opalux  Company  is  the  American  selling  agent.  In  the  part  of  the 
book  giving  commercial  data  each  type  of  shade  illustrated  is  accompanied 
with   a  photometric  ci^rve. 

SYNCHRONOUS  MOTORS  FOR  POWER-FACTOR  CORRECTION. 
— With  this  title  the  railway  and  lighting  department  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  East  Pittsburgh,  Pa.,  has  issued  a 
booklet,  in  an  art  cover,  containing  data  on  the  phenomena  of  power-factor, 
the  bad  effects  of  very  low  power-factor,  and  on  power-factor  correction 
with  synchronous  motors.  Besides  a  discussion  of  power-factor  and  its  cor- 
rection, by  Nicholas  Stahl,  the  i>ublication  gives  many  specific  data  on  and 
illustrates  many  synchronous  motor  installations  made  for  improving  low 
power-factors.  Curves  and  diagrams  are  given  whereby  one  can  determine 
with  a  few  simple  calculations  the  capacity  of  a  synchronous  motor  nec- 
essary to  correct  a  given  load  from  and  to  given  power- factors.  Direct- 
tions  and  diagrams  are  given  for  solving  by  inspection  the  other  prob- 
lems that  arise  in  connection  with  power-factor  phenomena.  One  feature 
of  the  booklet  that  will  be  appreciated  by  practical  engineers  is  the  sim- 
plicity of  the  treatment  of  the  many  examples  illustrating  the  use  of  the 
data  and  curves. 


Business  Notes 


THE  DOUHLEDAY-HILL  ELECTRIC  CO'.MP.VNY,  of  Pittsburgh, 
Pa.,  has  moved  from  its  old  location  and  now  occupies  the  entire  ten- 
story  building  at  711-713  Liberty  Street.  The  new  location  has  over  35,000 
sq.  ft.  of  available  floor  space  and  will  permit  of  contemplated  expansion 
of  business  activities. 
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KANAWn.X  KLKCTRKAL  KNGINEKUINCJ  COMPANY.— Mciturs. 
K.  A.  Friith  and  II.  K.  lirk  have  0|>cnc(l  an  oflicr  and  Hnlmrdnm  in 
CharlestononKannwhn,  W.  V«.,  and  will  conduct  bunines!)  a»  coniitillinK 
electrical  engineers,  cnntractorR  and  dealem  in  electrical  mipplie*.  They 
will    undertake   electrical   repairing    of   all    kinds. 

KKNNF.nV  KI.KCTRIC  COMPANY.— On  March  7  the  stock  and  gooil 
will  of  the  Kennedy  Electric  Company,  of  Rochester,  Minn.,  was  pur- 
chased  by   Edwin    M.    Raetr    from    William    Kennedy,    who    had   conducted 


the  business  for  the  past  five  yeara.  The  present  owner  has  been  con- 
nected with  the  electrical  trade  in  various  branches  for  the  past  thirteen 
years,  mostly  in  the  contraclinR  business,  and  wax  foreman  for  the  Ken- 
ne<ly  c<  mpany  during  the  past  five  years.  Tlie  com()any  is  at  present  in- 
terested in  equipping  farm  residences  and  buildings  with  electric  lighting 
r>lants  to  rcplnir  .irclylrnc  plants,  in  which  it  is  meeting  with  much  suc- 
ceas.  The  business  will  continue  under  the  same  name  which  has  been 
used    since    it    was   established,    which    was    twenty-five   years   ago. 
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[Prepared   by    Robert    Starr    .\llyii,    16    ExclianKo    Place,    New    York.] 

1,019,757.  CONTROLLER  FOR  ELECTRIC  MOTORS;  V.  E.  Cham- 
bcrlin,  Indianapolis,  Ind.  App.  filed  Nov.  23,  1908.  Has  reverse 
and   locking   levers,      l-'or   motor   cars,   etc. 
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1,019,901. — Apparatus    for    Reducing    the    Arc    Light. 

1,019,764.  TROLLEY-WIRE-SUPPORTING  DEVICE;  G.  W.  Cravens, 
Chicago,   111.     App.   filed   Sept.   28,    1908.      Suspension  clamp. 

1,019,774.  TROLLEY  RETAINER.  A.  H.  Fletcher,  New  York,  N.  Y. 
App.  filed  Oct.  8,  1910.  The  wheel  is  carried  by  a  hinged  arm, 
spring-pressed. 

1,019,781.  SIGNALING  SYSTEM;  E.  R.  Gill.  Yonkers,  N.  Y.  App. 
filed  March  13,  1909.  Train-dispatching  system  for  telephone  cir- 
cuits. 

1,019,848.  TROLLEY;  P.  J.  A.  Schnoor,  Holstein,  la.  App.  filed  Sept. 
18,    1911.     Hinged   harp. 

1,019,879.  TELEPHONE  METERING  SYSTEM:  G.  Eabcock,  Roches- 
ter, 'N.  Y.  App  filed  June  6,  1910.  Registering  apparatus  at 
central  and  at  the  subscriber's  station. 

1,019,883.  TELEGRAPH  TRANSMITTER;  J.  A.  Cox  and  H.  Kidwell, 
Parkersburg,  W.  Va.  App.  filed  Sept.  27,  1910.  Adjustable  con- 
tact  point 

1.019.901.  APPARATUS  FOR  REDUCING  THE  ARC  LIGHT;  I. 
LadoflF,  Cleveland,  Ohio.  App.  filed  June  17,  1908.  The  electrodes 
contain   titanium   oxide. 

1.019.902.  ELECTRICAL  CONDUCTOR  FOR  LIGHTING  PUR- 
POSES; I.  Ladoff,  Cleveland,  Ohio.  App.  filed  Jan.  4,  1904.  A 
flaming  arc-light   electrode   containing   silica   and  iron. 

1.019.969.  ELECTROLYSIS  OF  METALLIC  SOLUTIONS;  F.  Lacroix, 
Paris,  France.  App.  filed  Feb.  19,  1910.  Rotating  cathode  and  a 
concentric  anode. 

1.019.970.  ELECTRICAL  CONDUCTOR  FOR  LIGHTING  PURPOSES; 
I.  LadofT,  Cleveland,  Ohio.  App.  filed  Dec.  2,  1903.  A  flaming-arc 
electrode   of  titanium   oxide   and  a  metal. 

1,019,992.  TELEPHONE  SYSTEM;  J.  L.  Rue  and  C.  F.  Brown, 
Coshocton,  Ohio.  App.  filed  Feb.  11,  1909.  Cord  and  trunking  cir- 
cuit   of    manual    systems. 

1,020,001.  ELECTRIC  WATER  PURIFIER  AND  FILTER;  A.  H. 
Van  Pelt,  Los  Angeles,  Cal.  App.  filed  Aug.  9,  1911.  For  attach- 
ment  to  an   incandescent-lamp  socket. 

1,020,016.  ELECTRIC  DELIVERY  SYSTEM;  J.  Bailey,  Great  Falls, 
Mont.      App.   filed   March  22,    1910.      Switch-actuating  mechanism. 

1,020,025.  DISTRIBUTION  OF  ELECTROMOTIVE  POWER;  H. 
Chitty,  F.  M.  T.  Lange  and  G.  W.  Mascord,  London  and  Barnes, 
England.  App.  filed  Aug.  26,  1907.  Reversible  field  generator  ot 
the   shunt-wound   self-exciting   type. 

1,020,030.  TOY;  G.  S.  Elliott,  San  Marcial,  N.  M.  App.  filed  June  20, 
1911.      Electromagnetically    operated    pendulum. 

1,020,032.  SIGNALING  BY  ELECTROMAGNETIC  WAVES;  R.  A. 
Fessenden,  Pittsburgh,  Pa.  App.  filed  July  27,  1903.  Antenna  of 
magnetic   wires. 

1.020.035.  LINING  FASTENING  FOR  ELECTRICAL  LAMP 
SOCKETS;  E.  H.  Freeman,  Trenton,  N.  J.  App.  filed  July  22, 
1909.     Fiber  lining  pressed  into  the  cap. 

1.020.036.  INSULATING  LINING  FOR  ELECTRICAL  LAMP 
SOCKETS;  E.  H.  Freeman,  Trenton,  N.  J.  App.  filed  June  21, 
1911.      Fiber  lining  molded   in  the  cap. 

1,020,056.  COMPOSITE  SHEET-METAL  WORK;  A.  F.  Rietzel,  Ston- 
ington,   Conn.     App.   filed  April   14,   1908.     Spot  welding. 


1,020,074.  FIRK  ALAR.M;  T.  Bell  and  E.  Brophy,  Fall  River,  Mass., 
and  Tiverton,    R.    I.      App.    filed  July   3,    1911.      Automatic  bell   alarm. 

1,020,080.  CONTROL  MECHANISM  FOR  ELECTRIC  VEHICLES; 
C.  E.  Cochran,  Cleveland,  Ohio.  App.  filed  July  28,  1911.  Common 
control   for  a   number  of  switches. 

1.020.109.  ELECTRICALLY  OPERATED  VACUUM  TUBE;  D.  McF. 
Moore,  Newark,  N.  J.  App.  filed  Sept.  2,  1903.  Contains  the 
product  of  the  electrolysis  of  aldehyde  of  anise. 

1.020.110.  TERMINAL  FOR  GAS  AND  VAPOR  ELECTRIC  AP- 
PARATUS; I).  McF.  Moore,  Newark,  N.  J.  App.  filed  Dec.  26, 
1906.      Spaced    tubular    electrode. 

1.020.122.  ELECTRICAL  INSULATOR;  D.  G.  Bolton  (deceased). 
Camden,  N.  J.  App.  filed  May  28,  1910.  The  conductor  is  sealed 
in   a  tube  carried  by  one  side   of  insulator. 

1.020.123.  CONDUIT  FITTING  FOR  ELECTRICAL  AND  OTHER 
PURPOSES;  A.  Brampton  and  F.  Osborne,  Four  Oaks,  England. 
App.  filed  April  9,   1910.     Split  branch  box  of  sheet  metal. 

1,020,143.  MAGNET  FRAME  FOR  ELECTRIC-IGNITION  MA- 
CHINES;  G.  Honold,  Stuttgart,  Germany.  App.  filed  May  17,  1910. 
The  ends  of  the  steel  magnet  form  the  poles  of  the  frame. 

1,020,149.  jELECTROLYTIC  SEPARATOR  AND  PROCESS  FOR 
MAKING  THE  SAME;  F.  Marino,  London,  England.  App.  filed 
Dec.  24,  1910.  Fibrous  material  coated  with  silica,  gutta  percha  and 
paraffin    wax. 

1.020,155.  ELECTRIC  AUTO-MUSICAL  INSTRUMENT;  T.  E.  R. 
Phillips,  Liverpool,  England.  App.  filed  Oct.  21,  1908.  Piano,  etc., 
electromagnetically   operated   keys. 

1,020,172.  TROLLEY  HEAD;  H.  T.  Woolsey,  Jackson,  Mich.  App. 
filed    Sept.    8,    1911.      Pivoted   and   spring-pressed. 

1,020,185.  CONTROLLING  SYSTEM  FOR  AUTOMATIC  SWITCH- 
ING APPARATUS;  A.  M.  Bullard  (deceased)  and  J.  N.  Reynolds, 
New  York,  N.  Y.  App.  filed  April  1,  1910.  Semi-automatic  tele- 
phone selector. 

1,020,193.  REVERSING  MECHANISM;  T.  J.  Dalton,  Chicago,  IB. 
App.   filed   Sept.   7,    1911.     Street-car  advertising  device,  etc. 

1,020,211.  AUTOMATIC  TELEPHONE  EXCHANGE;  G.  W.  Lorimer, 
Piqua,  Ohio.  App.  filed  April  24,  1907.  To  prevent  interference  by 
a    trouble   line. 

1,020,231.  ELECTRIC  SNAP-SWITCH;  W.  Van  P.  Steiger,  Bridgeport, 
(Jonn.      App.    filed    Dec.    3,    1908.      Rotary    type,    for   key   sockets,   etc. 

1,020,238.  TRACK  INSTRUMENT;  E.  C.  Weir  and  H.  F.  Tansey. 
Dayton,   Ohio.     App.   filed  Jan.   9,    1908.      Grade-crossing   alarm. 

1,020,245.  ELECTRIC  LAMP  SOCKET;  W.  Abbe,  Brooklyn,  N.  Y. 
App.   filed  June  9,    1911.      Quadruple  break. 

1,020,249.  SAFETY  FUSE;  I.  E.  Barricklow,  Antioch,  Cal.  App.  filed 
July   18,   1911.     Cartridge  type. 

1020,262.  ELECTROPLATING  APPARATUS;  T.  R.  Canning,  Birm- 
ingham, England.  App.  filed  Feb.  23,  1911.  Rotatable  receptacle  for 
plating  small   articles   without   wires. 

1020,319.  INCANDESCENT  ELECTRIC  LAMP;  R.  H.  Singley,  Burn- 
ham,  Pa.     App.   filed   Nov.    18,   1911.     Multiple  filament  support. 


1 ,020,262. — Electroplating     Apparatus. 


1,020,323.  ELECTRIC  LIGHTING;  C  P.  Steinmetz,  Schenectady.  N.  Y. 
App.   filed  April  25,   1900.     Starting  device  for  vapor-electric  lamp. 

1,020,330.  DEVICE  FOR  PREVENTING  COLLISIONS  AT  SEA;  D. 
H.  Taylor,  Palisades,  Col.  App.  filed  June  3,  1910.  Flexible  out- 
lying conduit. 

1  020,378.  DRUM  HEATER;  C.  B.  Wanamaker,  Indianapolis,  Ind. 
.\pp.  filed  May  11,  1911.  To  prevent  condensation  inside  ot  a  musi- 
cal drum. 
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ELECTRICITY  IN  COAST  DEFENSE. 

The  article  by  Lieut.  Bender,  U.S.A.,  elsewhere  in  our 
columns,  gives  a  strong  impression  of  the  practical  impor- 
tance of  electricity  in  the  coast-defense  service.  The  ex- 
tensive use  of  electricity  here  is  the  growth  of  recent  years, 
although  the  principles  applied  have  been  familiar  and 
utilized  in  a  small  way  for  a  good  many  years.  It  took  the 
Spanish  war  to  bring  this  country  to  a  full  realization  of  the 
real  significance  of  coast  defense.  Since  that  period  many 
modern  forts  have  been  erected  and  equipped,  and  the  full 
resources  of  applied  science  have  been  utilized  in  making 
these  fortifications  efficient  and  ready  for  business.  The 
next  threat  of  hostilities  will  not  find  guns  without  sights, 
magazines  without  shell,  mine  cases  without  available  ex- 
plosives to  charge  them,  and  batteries  without  range-finders 
or  communications.  From  the  standpoint  of  general  design, 
military  electrical  plants  are  characterized  chiefly  by  ex- 
treme subdivision.  The  works  which  defend  a  fortified  city 
are  scattered  batteries  carefully  organized  for  efficient  co- 
operation, but  necessarily  independent  in  the  sense  that  any 
one  of  them  may  conceivably  fall  into  the  enemy's  hands 
or  be  cut  off  from  the  others.  The  central  power  plant  and 
the  central  system  of  communications  in  which  the  efficiency 
of  the  parts  is  dependent  on  the  integrity  of  the  whole  are 
quite  out  of  the  question ;  hence  the  many  small  individual- 
ized power  plants,  a  few  driven  by  steam  engines,  most, 
however,  operated  by  gasoline  engines.  The  gasoline  engine 
is  peculiarly  adapted  to  this  service  because  it  can  be  more 
easily  protected  from  gunfire  and  need  not  betray  its  posi- 
tion by  any  provisions  for  the  smokestack  which  would  be 
necessary  with  steam  plants.  Almost  every  part  of  the 
electrical  equipment  in  the  coast-defense  system  has  gradu- 
ally been  specialized,  starting  as  a  rule  from  ordinary  com- 
mercial designs.  Not  only  must  military  equipment  be 
simple  and  easily  kept  in  repair,  but  it  must  possess  certain 
characteristics  not  generally  necessary  in  all-around  com- 
mercial work.  For  instance,  all  the  devices  must  be  de- 
signed with  reference  to  standing  heavy  shocks  from  gun- 
fire as  well  as  a  degree  of  moisture  at  times  not  commonly 
found  in  general  practice.  The  apparatus  must,  too,  be 
designed  so  as  to  stand  long  periods  of  infrequent  service 
without  getting  out  of  adjustment  or  condition.  Men  are, 
of  course,  available  to  work  apparatus  at  all  times,  but  it  is 
only  now  and  then  that  any  particular  part  of  the  equipment 
will  be  in  constant  active  service  for  practice.  It  has  many 
times,  therefore,  happened  that  first-class  commercial  de- 
vices have  failed  in  military  service,  not  because  they  have 
not  had  proper  care  or  are  not  intelligently  handled,  but 
because  they  are  not  adapted  to  the  particular  kind  of  in- 
termittent use  and  the  particular  set  of  unfavorable  condi- 
tions found  in  tlie  necessities  of  the  service. 

Two  of  tlie  most  interesting  applications  of  electricity, 
those  to  range-finding  and  submarine  mining,  Lieut.  Bender 
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is  i)l)vi()usly  not  at  lihcity  to  tk-scrilic  in  aiiytliiiij^  iwixpt  tlu- 
most  casual  fashioii.  .Snllici-  it  to  sa\  tlial  Ixitli  these  matters 
have  been  workeil  out  in  llie  most  tlioiough  and  inj^eiiioiis 
way  ami  hotli  have  been  brouglit  to  a  very  nuicli  hij^her 
stage  of  efficiency  than  the  general  i)ul)Iic  would  readily 
believe.  The  application  of  electric  motors  in  the  service 
of  the  heavy  guns  forms  one  of  the  most  impi)rlanl  additions 
to  the  resources  of  the  artillery.  Amnnniition  hoists  and  the 
like  are  now  very  freely  used  in  shore  iiatlerics,  as  they  are 
in  the  navy,  and  add  much  to  the  rapidity  with  which  a  gun 
can  be  served.  The  motor  drive  for  giui  pointing,  as  Lieut. 
Hender  points  out,  has  been  not  altogether  a  success.  It 
would  seem  that  much  more  could  be  done  in  this  particular 
line  than  has  yet  been  attempted.  It  ought,  in  fact,  to  be 
possible  so  to  equip  a  12-in.  gun  with  electric  pointing 
mechanism  that  it  could  actually  be  maneuvered  with  almost 
the  facility  of  a  one-pounder  pointed  with  a  shoulder-piece. 
Here  is  a  chance  for  the  inventor  with  a  practical  knowl- 
edge of  gun  pointing  to  do  good  service  for  the  develop- 
ment of  coast  defense.  The  searchlight,  perhaps  the  most 
important  application  of  electricity  to  the  service,  is  fortu- 
nately one  of  the  most  thoroughly  developed.  Experience 
has  shown  through  many  years  the  increasing  importance 
of  the  searchlight,  and  the  present  6o-in.  lamps  installed  in 
the  large  fortifications  arc  models  of  convenience  and 
efficiency.  Nothing  but  thick  weather  seems  able  to  put 
them  out  of  business,  and  in  thick  weather  hostile  vessels 
are  naturally  cautious  in  trying  unmarked  and  probably 
mined  channels  in  the  face  of  shore  fortifications. 


THE  NEW  CLEVELAND  GENERATING  STATION. 

The  new  Lake  Shore  generating  station  of  the  Cleveland 
Electric  Illuminating  Company,  described  on  other  pages  of 
this  issue,  is  chiefly  notable  as  an  excellent  example  of  the 
sturdy  character  of  modern  central-station  engineering. 
There  are  no  startling  or  highly  novel  features  in  design, 
but  the  plant  is  typical  of  good  practice  and  the  wisdom  of 
anticipating  future  business.  The  chosen  site  combines  a 
number  of  natural  advantages,  including  the  cheap  delivery 
of  fuel  and  abundant  room  for  fuel  storage.  The  coal  and 
ash-handling  equipment  seems  to  be  thoroughly  worked  out 
for  economical  operation,  and  so  arranged  that  fuel  con- 
sumption can  be  kept  under  close  observation. 

One  is  most  impressed,  perhaps,  with  the  careful  and 
somewhat  elaborate  arrangements  for  obtaining  an  unin- 
terrupted supply  of  circulating  water  for  the  surface  con- 
densers. The  provision  of  a  long  intake  canal  extending 
out  into  the  lake  insures  obtaining  the  coolest  available 
water  and  precludes  the  possibility  of  troubles  from  ice 
ridges  which  form  on  a  lee  shore  during  severe  winter 
storms.  The  generating  equipment  emphasizes  the  tendency 
to  subdivide  the  total  capacity  into  as  few  units  as  possible. 
Of  course,  the  extremely  large  size  of  unit  now  in  service, 
20,000  kw,  is  not  here  employed  and  would  hardly  ,be  ex- 
pected. In  all  respects  the  generating  equipment  is  sub- 
stantially standard  and  designed  for  highly  efficient  opera- 
tion. This  station  is  so  situated  as  a  whole  that  the  cost 
of  energy  at  the  switchboard  ought  to  be  unusually  low. 
The  influence  of  this  particular  choice  of  site  upon  the 
final   cost   of   distributed   and   delivered   energv   is   another 


iiiaitir,  and,  like  most  cases  of  the  kind,  it  was  probably  a 
coniitronuse. 

It  has  long  been  a  tradition  in  alternating-current  dis- 
tribution that  all  the  conductors  of  a  single  supply  circuit, 
wiien  ])laee(l  in  conduit,  should  be  incased  in  the  same 
sheath  or  metallic  envelope.  The  obvious  reason  for  this 
apijarenlly  necessary  practice  is  to  prevent  harmful  and 
wasteful  secondary  currents  in  the  metal  envebjpe.  But 
of  late  there  has  been  some  tendency  t(j  depart  from  this 
orthodox  practice,  in  certain  instances.  In  the  present  case 
it  was  not  practicable  to  employ  three-conductor,  lead-cov- 
ered cables  for  the  main  generator  circuits  to  the  switch- 
house  except  by  connecting  a  number  of  them  in  parallel 
for  each  machine.  Instead  it  was  decided  to  use  single- 
conductor,  fiber-cored,  cambric-insulated  cables,  carried  in 
fiber  ducts.  Thus  it  was  possible  to  avoid  multiple  cables 
and  also,  through  a  departure  from  the  lead-shcath  type  of 
mechanical  protection,  to  avoid  the  possibility  of  damage 
to  the  cable  sheaths  from  local  secondary  currents.  This 
practice  is  apparently  feasible,  in  the  case  of  cables  carry- 
ing heavy  currents,  where  the  proper  types  of  cable  and 
duct  are  employed ;  and  so  far  as  it  adds  to  the  machine 
reactance  without  exceeding  the  amount  necessary  for  ade- 
quate protection,  it  appears  to  be  commendable  practice. 


IMPORTATION  OF  A  VERY  LARGE  GENERATING  UNIT. 

The  announcement  in  the  Electrical  World  last  week  that 
the  Commonwealth  Edison  Company  of  Chicago  has  placed 
an  order  with  an  English  manufacturer  for  a  25,000-kw 
horizontal  turbo-generator  to  be  installed  in  the  Fisk  Street 
station  is  of  rather  exceptional  interest.  It  comes  from 
an  operating  company  which  by  its  bold  engineering  has 
contributed  materially  to  advancement  in.  the  design  of 
electric  generating  stations  and  substations  and  urban  trans- 
mission and  distribution  systems.  Heretofore  the  turbine- 
driven  generating  units  used  in  the  power  houses  of  the 
Commonwealth  Edison  Company  have  been  of  the  vertical 
type,  so  that  this  change  to  a  horizontal  machine  marks  a 
departure  in  practice.  No  doubt  the  reason  for  this  is  the 
remarkable  economy  which  the  horizontal  types  of  gen- 
erating units  have  shown  in  some  of  the  more  recent  Eng- 
lish generating  stations,  particularly  in  the  region  around 
Newcastle-on-Tyne.  Furthermore,  the  turbine  is  of  a  type 
which  cannot  be  obtained  in  this  country,  and  it  will  be 
built  under  the  direct  supervision  of  Sir  Charles  A.  Parsons, 
who  is  probably  the  leading  authority  of  the  world  on  steam- 
turbine  engineering. 

According  to  the  present  plant,  the  new  unit  will  be  one 
of  four  of  similar  design,  and  to  accommodate  these 
machines  a  large  extension  will  be  made  to  the  Fisk  Street 
station.  This  extension  will  be  characterized  by  several 
ingenious  engineering  adaptations.  The  new  units  will  be 
75  ft.  long  and  18  ft.  wide,  but  by  placing  them  side  by  side 
two  of  them  will  take  up  no  more  floor  area  than  vertical 
turbo-generators  of  equal  size,  which  would  be  spaced  say 
on  44-ft.  centers.  However,  it  will  be  necessary  to  place 
the  auxiliary  machinery  in  the  basement  instead  of  on  the 
floor  of  the  turbine-room,  as  is  the  present  practice  in  the 
Fisk  Street  station.     The  turbine  \\\\\  be  especially  designed 
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for  this  installation  and  will  possess  several  new  features 
relating  particularly  to  the  location  of  the  condenser  and 
the  admission  of  steam  to  it.  As  has  become  the  recent 
standard  practice,  the  generator  will  be  wound  for  half  the 
line  voltage,  that  is,  4500  volts,  the  line  voltage  being  9000 
volts,  with  auto-transformers  in  circuit  with  the  leads  and 
serving  also  as  reactance  coils. 

Of  course,  the  extension  to  the  station  will  make  a  greatly 
increased  demand  on  the  boiler-room  for  steam,  but  by  an 
ingenious  reconstruction  of  boilers,  the  use  of  larger  boiler 
units  and  putting  the  economizers  over  the  boilers  in  the 
path  of  the  hot  gases  to  the  stack,  it  is  declared  that  no 
greater  ground  area  will  be  required  for  the  additional 
steam-raising  equipment,  although  about  twice  as  much 
steam  will  be  produced.  Furthermore,  all  auxiliaries  will 
be  of  the  rotary  type  rather  than  the  reciprocating  type, 
and  entire  reliance  will,  be  placed  on  electric  drive  for 
auxiliaries.  The  engineers  in  charge  of  the  work  are  not 
prepared  at  this  time  to  go  into  details,  but  with  the 
economies  hoped  for  by  the  use  of  the  new  turbine  and  in 
the  rearrangement  of  the  other  features  of  the  extension 
to  the  power  house  it  is  expected,  no  doubt,  that  a  kilowatt- 
hour  will  be  produced  in  this  new  extension  to  the  Fisk 
Street  station  at  least  as  cheaply  as  in  any  other  steam- 
driven  electric-power  plant  in  the  world.  The  work  in- 
volves a  number  of  departures  from  existing  practice,  and 
its  progress  will  be  watched  with  much  interest  by  engineers 
and  central-station  managers.  It  is  worthy  of  note  that  the 
Commonwealth  Edison  Company,  with  its  alert,  enterpris- 
ing and  far-seeing  management,  is  apparently  adding  an- 
other chapter  to  the  record  of  American  central-station 
practice. 


PROPERTIES  OF  DIELECTRICS  IN  ALTERNATING  FIELDS. 

The  electrical  properties  of  a  pure  dielectric,  such  as  the 
interstellar  ether,  seem  to  be  far  simpler  than  those  of  im- 
perfect dielectrics  of  matter,  such  as  mica  or  hard  rubber, 
and  diflferent  kinds  of  material  dielectrics  behave  very  dif- 
ferently. In  an  article  by  Mr.  G.  L.  Addenbrooke,  recently 
published  in  The  Electrician  (London)  and  referred  to  in 
this  week's  Digest,  some  of  the  power-dissipating  properties 
of  dielectrics  are  studied  from  the  exj>erimental  standpoint, 
with  reference  to  varying  frequencies  of  alternating  im- 
posed potential  gradient.  It  is  pointed  out  that  there  are  two 
essentially  dififerent  kinds  of  dielectrics,  namely,  good  dielec- 
trics and  so-called  "liquid  dielectrics."  In  good  dielectrics 
the  power  loss  is  directly  proportional  to  the  frequency  and 
vanishes  substantially  at  zero  frequency,  or  for  direct-cur- 
rent pressures ;  whereas  in  the  poor  dielectrics  the  power 
loss  for  a  given  potential  gradient  is  almost  independent  of 
the  frequency  and  is  very  appreciable  at  zero  frequency. 
In  the  general  case  both  of  these  characteristics  are  apt  to 
be  mingled  in  certain  proportions.  The  whole  subject  is 
still  in  obscurity  and  is  more  or  less  connected  with  the 
phenomenon  of  electric  conduction,  itself  a  standing  enigma. 
Nevertheless,  the  avenue  of  conjecture  is  always  open  until 
demonstration  closes  its  gates.  It  seems  that  the  corona 
power  loss  in  air  is  proportional  to  the  frequency  of  the 
dielectric  stress,  and  that  corona  loss  is  a  dynamic  phe- 
nomenon depending  upon  ionization  by  impact.     If  this  be 


admitted,  then  the  suggestion  rises  that  in  a  "good"  delec- 
tric,  whether  solid,  liquid  or  gaseous,  when  the  power  dis- 
sipated is  proportional  to  the  frequency,  the  action  is 
dynamic  and  of  the  corona  type;  whereas  in  poor  dielectrics 
a  certain  amount  of  electrolysis  may  be  assumed  to  occur 
with  a  power  loss  known  to  be  nearly  constant.  On  this 
hypothesis  all  dielectric  conduction  loss  might  be  a  super- 
position of  electrolytic,  dynamic  and  hysteretic  losses. 


ELECTRIQTY  IN  ASTRONOMICAL  RESEARCH  WORK. 

Last  week  the  Electrical  World  gave  an  account  of  the 
applications  of  electricity  in  the  research  work  of  the 
Mount  Wilson  Solar  Observatory  of  the  Carnegie  Institu- 
tion, in  southern  California,  one  of  the  most  advanced  out- 
posts of  astronomical  science.  The  matter  presented  illus- 
trates the  importance  of  electricity  in  a  field  far  removed 
from  common  knowledge,  and  yet  one  of  great  fascination 
to  the  student  of  celestial  physics  and  chemistry.  With 
the  commercial  impetus  entirely  eliminated,  it  is  significant 
that  electric  power,  illumination  and  heating  are  none  the 
less  vital  factors  in  successful  research  among  the  phe- 
nomena of  the  heavens  than  in  the  acutely  competitive 
fields  of  modern  industry.  The  great  observatories  of  the 
world  are  leaning  more  and  more  heavily  upon  electricity 
as  the  demands  upon  them  increase.  As  customers  of 
central-station  service  they  are  too  few  and  far  between  to 
warrant  extended  consideration  from  such  a  point  of  view, 
and  yet  it  is  noteworthy  that  such  institutions  are  turning 
to  the  commercial  power  and  lighting  companies  here  and 
there  from  economical  reasons.  The  business  is  small,  but 
it  is  often  of  the  long-hour  type,  and  the  connected  load  is 
usually  several  times  the  peak;  and  beyond  this  it  is  of 
great  value  to  the  electrical  art  on  account  of  the  necessity 
which  it  imposes  for  the  development  of  refined  and  special- 
ized apparatus  requiring  unusual  skill  in  design  and  manu- 
facture and  setting  bench  marks  from  which  many  new 
achievements  in  mechanism  may  be  reckoned. 

The  applications  of  electricity  at  Mount  Wilson  include 
a  varied  service  both  in  the  observatory  and  laboratory, 
about  sixty  motors  having  a  combined  rating  of  not  far 
from  115  hp  being  in  use.  It  is  noteworthy  that  the  two 
largest  telescopes  in  the  world,  both  6o-in.  reflectors,  at 
Mount  Wilson  and  at  Cambridge,  Mass.,  are  electrically 
controlled,  although  the  observatory  at  Harvard  College 
has  the  distinction  of  first  installing  a  complete  electric 
drive  with  automatic  electric  governing  service  during  the 
observing  period.  The  great  range  of  electrical  service  is 
striking,  from  the  control  of  a  telescope  mass  of  about  22 
tons  to  the  finest  adjustment  of  spectographic  focal  lengths. 
It  is  what  might  be  expected,  perhaps,  but  beyond  this  the 
use  of  electricity  in  duplicating  astronomical  observations 
in  the  electric  furnace,  spark  and  high-powered  magnetic 
field  opens  up  a  new  field  for  scientific  research  in  connec- 
tion with  the  composition  and  characteristics  of  the  heaven- 
ly bodies.  Hand  in  hand,  the  works  of  the  observers  on  the 
mountain  and  in  the  laboratory  at  its  base  go  forward  in 
advancement  of  scientific  progress,  and  at  every  step  elec- 
trical methods  are  saving  time  and  money,  while  pointing 
the  way  toward  still  deeper  penetrations  of  the  hitherto 
inscrutable  universe. 


670 


ELECTRICAL     WOK  I  A) 


Vol.  59,  No.  13. 


TRANSPORTATION  TO  SEATTLE  N.  E.  L.  A. 
CONVENTION. 

The  traMsi)urt;itioii  coinniittcc  of  the  National  l\lcctric 
I.i,i;lit  .X.s.'^ooiatioii  has  coinpli'lcd  tlu-  (k-tails  for  the  niovc- 
im-iit  of  lU'k'iijates.  nuMuIjcrs  and  others  to  the  aiimial  eoii- 
ventioii  to  he  lieUi  at  Seattle,  Wash.,  from  June  10  to  14. 
Mr.  Charles!  I.  llodskinson,  as  chairman  of  the  committee, 
has  issued  a  transportation  circular  which  is  a  complete  and 
comprehensive  sunnnary  of  ditTcrent  tours,  rates,  etc.,  ;ind 
contains  full  information  ami  instructions  for  the  jjiiidance 
of  those  desiriui.;  Id  he  present  at  that  meetinj;. 

Sl'KCIAL  TOUKS. 

Arrangements  have  been  completed  for  four  special  tours, 
designated  as  Tours  A,  B,  C  and  1),  which  will  be  run  over 
dilTerent   routes  as   follows: 

Tour  A  is  called  the  "Tour  do  Luxe,"  and  from  the  stand- 
point of  scenic  grandeur  in  the  different  places  visited  will 
surpass  anything  ever  attempted  in  the  way  of  a  special 
tour,  not  even  excepting  the  famous  "bankers'  special," 
about  which  so  much  has  been  said  and  written.  Jlie  train 
will  be  one  of  the  most  luxurious  ever  sent  over  any  rail- 
road in  this  country. 

The  cost  of  this  tour  will  be  based  on  the  "all  expense 
plan,"  being  inclusive  of  railroad  and  sleeping-car  fares, 
meals  and  side  trips  described  in  the  itinerary,  but  it  does 
not  include  the  expenses  of  the  stay  in  Seattle  during  the 
convention.  There  will  be  two  trains  leaving  on'  May  26, 
one  from  Boston  and  the  other  from  New  York,  over  the 
New  York  Central  Railroad,  and  visiting  the  Grand  Canyon 
of  Arizona.  Riverside,  Pasadena,  Los  Angeles,  Santa  Bar- 
bara, Del  Monte,  San  Francisco  (thence  by  the  Shasta  route 
to  Seattle),  Portland,  Yellowstone  National  Park,  Salt  Lake 
City,  Glenwood  Springs,  Colorado  Rockies,  Colorado 
Springs  and  Denver.  The  New  York  train  will  be  known 
as  the  "Red  Special"  and  will  be  under  the  personal  direc- 
tion of  Mr.  G.  W.  Elliott,  239  West  Thirty-ninth  Street, 
New  York.  The  Boston  train,  to  be  known  as  the  "Blue 
Special,"  will  be  in  charge  of  Mr.  Charles  B.  Burleigh,  <S4 
State  Street,  Boston. 

Tour  B  will  cover  only  the  outgoing  trip.  A  train,  to  be 
known  as  the  "Pink  Special,"  will  leave  New  York  City 
over  the  Pennsylvania  Railroad  on  June  3,  visiting  en  route 
BanfT  Hot  Springs  and  Lake  Louise,  proceeding  through 
the  Canadiaji  Rockies  to  the  Glaciers,  and  Fraser  Canyon 
to  Vancouver,  thence  by  steamer  to  Victoria  and  to  Seattle. 
This  train  will  be  in  charge  of  Mr.  J.  C.  McQuiston,  165 
Broadway,  New  York.  A  second  train  to  visit  the  same 
points  of  interest,  to  be  known  as  the  "Green  Special,"  will 
leave  the  Grand  Central  Station,  Chicago,  on  June  4.  Tt 
will  be  under  the  direction  of  Mr.  G.  A.  Freeman,  120  West 
Adams  Street,  Chicago.  This  tour  will  be  conducted  on 
the  "all  expense"  plan  and  it  also  will  be  an  outgoing  trip 
only. 

Tour  C  covers  only  the  going  trip  and  is  not  to  be  run 
on  the  "all  expense"  plan.  A  train  to  be  known  as  the 
"Orange  Special"  will  leave  the  Union  Passenger  Station, 
Chicago,  on  June  6.  Mr.  G.  A.  Freeman  will  have  charge 
of  the  arrangements  for  this  train,  which  will  travel  over 
the  Chicago,  Milwaukee  &  St.  Paul  Railway  and  the  Chi- 
cago, Milwaukee  and  Puget  Sound  Railway. 

Tour  D  will  be  covered  by  a  train  to  be  known  as  the 
"Purple  Special,"  in  charge  of  Mr.  H.  Sphoehrer,  Twelfth 
and  Locust  Streets,  St.  Louis.  It  will  leave  Union  Station, 
St.  Louis,  and  travel  over  the  Wabash  Railroad,  the  Chi- 
cago, Burlington  &  Quincy  Railroad  and  the  Great  North- 
ern Railway.  Like  Tours  B  and  C,  this  tour  will  be  a  going 
trip  only. 

Round-trip  tickets  for  all  trips  will  be  sold  from  May  27 
to  June  6,  and  will  be  honored  for  return  to  original  start- 
ing point  up  to  July  27.  Reduced  rates  will  be  allowed  only 
on  round-trip  tickets. 


The  Government  and  the  Aluminum  Interest. 

.\cc(jrding  to  advices  from  Washington  the  Attorney- 
General  has  practically  agreed  with  representatives  of  the 
aluminum  manufacturing  interest  on  a  decree  in  a  case 
which  will  later  be  brought  before  a  federal  court.  After 
several  weeks  of  conferences  between  the  l)ei)artment  of 
justice  and  (ieorgc  B.  Gordon,  ICsq.,  general  counsel  for 
the  aluminum  interest,  it  is  stated  that  an  agreement  has 
been  reached  which  will  obviate  a  contest  in  the  courts. 
The  decree,  it  is  believed,  will  not  provide  for  a  dissolution 
of  the  corporation,  hut  for  injunctions  against  certain  of  its 
contractual  relations.  1  f  no  hitch  develops,  the  suit  will  be 
fded  against  the  company  at  Pittsburgh,  and  as  soon  as  the 
parties  to  it  make  their  appearance  in  court  the  agreed 
decree  will  be  entered. 


Opening  of  the  Cambridge  Subway. 


The  Boston  Elevated  Railway  Company  opened  the  Cam- 
bridge subway  for  service  on  the  morning  of  March  23,  and 
the  running  time  between  Harvard  Square  and  Park  Street, 
Boston,  was  cut  from  twenty-five  minutes  to  eight  minutes. 
The  subway  was  built  by  the  company,  the  Boston  connec- 
tion being  built  by  the  Boston  Transit  Commission.  It  is 
one  of  the  most  efficient  transit  lines  in  the  world,  consisting 
of  about  3.2  miles  of  double-track  line  operated  on  the  600- 
volt  direct-current,  third-rail  system,  with  multiple-unit 
trains  composed  of  cars  about  70  ft.  long  and  costing  $12,000 
each.  It  is  estimated  that  the  subway  will  save  seventeen 
days  of  ten  hours  each  to  every  passenger  who  uses  it  for 
a  year  at  morning  and  night.  The  subway  equipped  cost 
about  $11,750,000,  and  was  built  in  two  and  three-quarter 
years,  or  about  a  year  under  the  legally  specified  time. 
Central-station  energy  was  largely  used  in  the  work  of 
construction. 


MINNESOTA  SECTION,  A.  I.  E.  E. 


A  convention  of  the  Minnesota  Section  of  the  American 
Institute  of  Electrical  Engineers  was  held  at  Minneapolis, 
March  18  and  19,  in  connection  with  the  electrical  exhibi- 
tion in  progress  during  the  same  week.  On  Monday  after- 
noon Mr.  M.  R.  Hutchinson,  of  Orange,  N.  J.,  presented  an 
illustrated  discussion  of  the  Edison  nickel-iron  storage  bat- 
tery, and  Mr.  A.  L.  Abbott,  of  St.  Paul,  read  a  paper  on 
the  work  of  the  illuminating  engineer,  outlining  the  prin- 
ciples along  which  modern  illumination  work  is  being  devel- 
oped. Tuesday  afternoon  Mr.  W.  D'A.  Ryan,  of  Schenec- 
tady, N.  Y.,  spoke  on  the  subject  of  "Lighting  from  the 
Early  Ages  to  the  Present  Time,"  his  remarks  being  illus- 
trated by  lantern  slides  showing  modern  installations  of 
street  and  spectacular  illumination.  Mr.  W.  R.  Patton,  St. 
Louis,  Mo.,  followed  with  a  paper  on  the  unity  power-factor 
motor,  comparing  the  economy  of  single-phase  with  other 
forms  of  distribution.  "Station  Graphical  Records"  was  the 
title  of  a  paper  by  Mr.  E.  H.  Schofield,  chief  engineer  of  the 
Twin  City  Rapid  Transit  Company,  describing  the  elaborate 
system  of  curves  used  for  plant  and  operating  records.  The 
evening  meeting  followed  a  dinner  at  the  Hotel  Radisson, 
with  Mr.  Ralph  -W.  Pope,  honorary  secretary  of  the  Insti- 
tute, as  the  guest  of  tlie  Minnesota  Section.  Dean  Francis 
C.  Shenehon,  of  the  University  of  Minnesota,  discussed  the 
diversion  of  water  from  Niagara  Falls  for  power  purposes 
to  the  injury  of  its  scenic  beauty,  urging  that  the  efficiency 
of  the  present  developments  be  increased  and  that  further 
diversion  be  postponed  until  a  future  time  of  real  exhaustion 
of  other  resources.  Secretary  Pope  suggested  the  possi- 
bility of  magnetically  testing  steel  rails  to  guard  against 
invisible  flaws  which  lead  to  disastrous  wrecks.     Mr.  Tru- 
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man  Hibbard,  Minneapolis,  spoke  on  engineering  education, 
and  Mr.  F.  A.  Otto,  St.  Paul,  gave  results  of  tests  of  the 
new  flame-arc  street  lighting  in  that  city.  Other  speakers 
who  closed  the  evening's  program  with  impromptu  addresses 
were  Prof.  W.  T.  Ryan,  Prof.  W.  Cavanaugh,  Mr.  Edward 
P.  Burch  and  Mr.  F.  G.  Dustin.  Mr.  Charles  L.  Pillsbury, 
Minneapolis,  presided  as  chairman  of  the  sessions. 


STREET-LIGHTING  EXTENSION  WITH  FLAME-ARC 
LAMPS  IN  CHICAGO. 


Work  is  proceeding  steadily  on  the  preparations  for  the 
added  10,000  arc  lamps  for  street  lighting  in  Chicago, 
which,  with  the  necessary  substations,  transmission  and  dis- 
tributing circuits,  posts,  lamps,  etc.,  the  Sanitary  District 
is  under  contract  to  furnish  to  the  city.  The  competition 
for  furnishing  the  lamps  has  been  settled  in  favor  of  the 
General  Electric  Company,  a  contract  having  been  entered 
into  by  which  that  company  is  to  supply  4000  inclosed  series 
alternating-current  flame-arc  lamps.  The  specifications  pro- 
vide that  the  lamps  must  be  of  the  flame  type  and  adapted 
to  be  connected  in  series  to  a  maximum  of  100.  All  lamps 
must  be  adjusted  for  operation  on  a  current  of  10  amp  at 
a  frequency  of  60  cycles,  with  60  volts  at  the  arc.  The 
watts  consumed  between  the  terminals  of  each  lamp  will  be 
460.  With  yellow-light  electrodes  the  mean  lower  hemi- 
spherical candle-power  with  clear  globes  will  be  2200,  while 
the  candle-power  at  45  deg.  below  horizontal  with  clear 
globes  will  be  2500.  The  electrical  efficiency  of  the  lamp  is 
given  as  90  per  cent,  and  the  lamps  must  operate  at  a  power- 
factor  of  not  less  than  78  per  cent.  Each  lamp  will  be  pro- 
vided with  automatic  cut-out,  adjusted  to  extinguish  the 
light  before  the  voltage  of  the  lamp  exceeds  75.  The  lamps 
will  be  made  by  the  General  Electric  Company  at  Pittsfield, 
Mass.,  and  the  electrodes  will  be  made  by  the  National 
Carbon  Company  at  Cleveland.  The  lamp  is  to  operate  from 
90  to  100  hours  on  one  trim.  The  cost  of  electrodes  for 
ninety  hours'  service  (for  yellow-light  electrodes  and  in 
lots  of  150,000)  will  be  15  cents.  Upper  electrodes  are  14  in. 
long  and  0.875  in.  in  diameter ;  lower  electrodes,  5.875  in. 
long  and  the  same  diameter.  Inner  globes  are  to  be  of 
clear  glass  and  will  cost  $3.25  a  dozen  for  renewals.  The 
price  for  each  lamp  complete,  under  this  contract,  is  $31. 
Five  hundred  lamps  are  to  be  delivered  by  April  15,  1912, 
and  future  deliveries  as  agreed  upon.  The  General  Electric 
Company  has  furnished  a  bond  for  $62,000  (50  per  cent  of 
the  contract  price)  for  the  faithful  performance  of  the 
work. 

The  accepted  design  of  lamp-post  is  simple  and  unobtru- 
sive, consisting  mainly  of  slender  iron  piping,  with  a  fluted 
base  and  a  reinforced  bracket  at  the  top  from  which  the 
lamp  is  suspended.  The  tentative  height  of  suspension  is 
20  ft.,  although  the  Chicago  Section  of  the  Illuminating 
Engineering  Society  is  endeavoring  to  have  the  height  of 
suspension  placed  at  30  ft.,  both  to  secure  greater  efficiency 
of  illumination  and  to  protect  the  eyes  of  passers-by  from 
the  direct  light  of  these  powerful  lamps. 

Several  new  substations  will  be  required.  One  of  these 
is  nearly  ready  for  service,  and  bids  for  two  others  have 
been  received  lately.  Of  these  two  one  will  be  at  the  corner 
of  Byron  Street  and  East  Ravenswood  Park  and  the  othier 
will  be  on  West  Twenty-second  Street  between  Spaulding 
and  Sawyer  Avenues.  Bids  for  the  erection  of  each  build- 
ing, including  excavation  and  concrete,  ranged  from  $16,500 
to  $24,250.  Separate  bids  were  received  for  hot-water 
heating  and  plumbing.  Three  bids  were  received  for  the 
electrical  equipment  for  both  substations.  They  were  as 
follows :  W.  F.  Cummings,  $36,250 ;  Pierce  Electric  Com- 
pany, $36,847;  W.  A.  Jackson  Company,  $37,500.  The  bids 
were  referred  to  the  engineering  committee  for  report.- 


ANNUAL     REPORT    OF    THE    AMERICAN 
PHONE  &  TELEGRAPH  COMPANY. 


TELE- 


The  annual  report  of  the  American  Telephone  &  Tele- 
graph Company  for  the  year  191 1  is  of  interest  both  for  the 
important  statistics  presented  on  the  Bell  industry  as  a 
whole  and  the  extensive  discussion  of  corporate  public 
relations.  Besides  these  features,  it  also  gives  the  opera- 
tions of  the  American  Telephone  &  Telegraph  Company  as 
a  separate  corporation,  and  discusses  the  co-ordination  of 
the  Bell  telephone  service  and  the  Western  Union  telegraph 
service. 

The  fiscal  operations  of  the  entire  Bell  system  for  the 
year,  in  gross  amount,  and  as  compared  with  1910,  were  as 
shown  in  the  accompanying  table : 

BELL  TELEPHONE  FISCAL  STATEMENT,   I9II. 


Amount. 


Per  Cent 
Increase. 


Total  revenues $179,477,998 

Expenses: 

Operation 60,085,425 

Maintenance 30,184,522 

Depreciation 28,655,832 

Taxes 8,965,922 

Total 127,891,701 


Net  earnings. 

Interest 

Balance 

Dividends. . . . 
Surplus 


51,586,297 
13,610,860 
37,975,437 
25,966,876 
12,008,561 


8.4 

10.8 
17.2 
9.1 
7.3 
11.6 

1.1 

17.8 

3.7* 

3.2 

15.9* 


*  Decrease. 

This  comparison  shows  that,  although  the  revenues  in- 
creased 8.4  per  cent,  the  expenses  increased  11.6  per  cent, 
reducing  the  increase  in  the  net  to  i.i  per  cent.  In  regard 
to  the  increased  cost  of  operation  the  report  says :  "This  is 
mostly  accounted  for  by  increased  operators"  wages.  This 
item  will  increase  steadily,  not  only  from  the  general  causes 
which  influence  wages,  but  from  the  fact  that  each  year  the 
growing  complexity  of  telephonic  apparatus  and  equipment 
and  the  demands  for  improved  service  make  greater  de- 
mands on  the  capacity  and  efliciency  of  our  employees." 

The  operating  ratio  in  191 1  was  71. i  per  cent,  compared 
with  69.1  per  cent  in  1910.  The  disposition  of  the  total 
revenue  is  given  as  50  per  cent  for  salaries  and  wages,  25 
per  cent  for  materials,  traveling,  rent  and  taxes,  and  25  per 
cent  for  interest,  dividends  and  surplus. 

Excluding  all  duplications,  the  combined  balance  sheet  as 
of  Dec.  31,  1911,  makes  the  showing  reproduced  herewith; 
the  per  cent  of  change  given  refers  to  the  previous  year  as 
a  basis. 

BALANCE  SHEETj  DEC.  3I,   I9II. 


Assets: 

Contracts  and  licenses. 

Telephone  plant 

Supplies,  tools,  etc 

Receivables 

Cash 

Stocks  and  bonds 


Total  assets. . .  . 

Liabilities: 
Capital  stock. 
Funded  debt. 
Bills  payable 
Accounts  payable. 


Surplus  and  reserves '      146,583,626 

Total  liabilities $831,925,149 


Amount. 

Per  Cent 
Increase 

$2,943,381 
666,660,702 
20,749,568 
32,916,127 
41,878,140 
66,777,231 

None 
9.1 
1.1* 

26.2 

52.1 
3.1 

$831,925,149 

10.5 

$379,727,832 

241,032,822 

41,198,431 

23,382.438 

146,583,626 

10.2 
7.2 
3.2* 
7.6 

22.6 

10.5 


♦  Decrease. 

During  the  year  past  $58,840,000  was  appropriated  out  of 
revenue  for  maintenance  and  reconstruction,  a  balance  of 
over  $12,000,000  remaining  unexpended  at  the  end  of  the 
year.    Plant  additions  during  the  year  called  for  $55,660,000, 
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and  it  is  estimatcil  that  $56,000,000  will  he  iiccdod  for  1912. 
Tlic  existing  and  current  resources  of  the  company  will 
provide  ahout  $30,000,000  of  the  required  amount. 

'The  Ik'll  system  has  now  developed  to  the  i)i)int  wiure  its 
loll  system  reaches  70,000  places,  from  many  of  which  a 
telegraph  message  also  can  be  sent.  In  the  point  of  num- 
bers tiiis  development  compares  with  less  than  65.000  post 
offices,  60,000  railroad  stations  and  25,000  regular  telegraph 
oftices.  The  number  of  Bell  exchange  stations  was  4,474,171, 
an  increase  over  1910  of  11  per  cent,  and  the  number  of 
connected  independent  stations  was  2,158,454,  an  increase 
of  16.5  per  cent,  making  a  grand  total  of  6,632,625  stations 
connected  to  the  system.  The  comparatively  large  gain  in 
connected  indei^endcnt  stations  is  rather  remarkable  and 
retlccts  the  increasing  tendency  toward  general  physical 
connection  and  the  establishment  of  a  great  connnon  net- 
work of  interconnecting  systems.  Substantially  one-half  of 
the  independent  stations  in  the  country  arc  now  part  of 
this  network,  or  three-fourths  of  all  the  stations,  both  Bell 
and  independent. 

The  wire  plant,  which  represents  so  large  a  proportion  of 
the  investment,  contained  at  the  end  of  the  year  191 1  a 
total  of  12,932,615  miles  of  single  wire,  an  increase  of  11. 1 
per  cent.  This  total  was  divided  between  11,000,000  miles, 
substantially,  in  exchange  service,  and  2,000,000  in  toll 
service.  The  proportion  of  underground  wire  is  about  53 
per  cent,  which  includes  411,406  miles  of  toll  wire.  The 
important  Boston-\\'ashington  subway  is  nearing  com- 
pletion, the  last  gap  being  the  cable  for  the  Providence-New 
Haven  section.  The  total  length  of  this  subway  will  be 
about  450  miles,  and  it  will  contain  about  2100  miles  of 
single  duct  and  79,000  miles  of  wire  in  the  initial  cable. 

The  daily  average  traffic  during  191 1  was  645,000  toll 
connections,  being  an  increase  of  7  per  cent,  and  23,484,000 
exchange  connections,  an  increase  of  8.3  per  cent.  A  com- 
parison of  communication  in  Europe  and  the  United  States, 
by  mail,  telegraph  and  telephone,  shows  that,  whereas  23.9 
per  cent  of  the  total  in  Europe  was  telephonic,  the  large 
proportion  of  58.7  per  cent  was  telephonic  in  this  country; 
the  comparison  also  reveals  the  fact  that  telegraphic  com- 
munication in  this  country  is  about  one-fourth  in  volume 
that  in  Europe.  At  the  same  time  the  grand  totals  of  all 
communications  in  both  the  United  States  and  Europe  are 
substantially  the  same,  using  the  statistics  of  1909  as  a  basis. 

The  American  Telephone  &  Telegraph  Company  proper 
is  mainly  a  holding  or  parent  company  for  the  Bell  system, 
but  it  also  directly  owns  and  operates  the  long-distance  sys- 
tem, owns  and  exercises  a  controlling  interest  in  the  West- 
ern Electric  Company — virtually  the  manufacturing  and 
supply  department  for  the  entire  system — and  extends  finan- 
cial, legal  and  engineering  aid  to  its  subsidiary  companies. 

The  legal  department  is  giving  a  large  amount  of  atten- 
tion to  cases  before  the  public  service  commissions  involving 
rates  or  service.  The  report  has  this  to  say  in  reference  to 
the  company's  position  on  rate-making  principles:  "In  the 
so-called  rate  case  the  Maryland  commission  stated  that 
everyone  sees  at  once  that  the  rule  of  fairness  requires  that 
every  consumer  should  pay  for  his  own  actual  use,  and  it  is 
not  easy  to  find  a  reason  that  would  justify  a  different  rule 
in  the  case  of  telephone  service.  The  commission  thus  sus- 
tained our  position  in  regard  to  measured  service  in  large 
cities  as  against  flat  rates. 

"The  Board  of  Public  Utility  Commissioners  of  the  State 
of  New  Jersey  in  the  Camden  rate  case  decided  that  it  is  not 
practicable  at  all,  or  would  involve  undue  and  unnecessary 
delay,  to  segregate  and  isolate  services  and  cost  within  re- 
stricted municipal  areas.  The  board  is  of  the  opinion  that 
to  reach  a  proper  basis  on  which  a  reasonable  return  may 
be  earned  the  entire  property  of  the  system  of  the  tele- 
phone company  inventoried  will  suffice.  This  decision  is  in 
line  wnth  our  conception  of  a  universal  system  and  sustains 
our  position  that  a  basis  of  rates  should  not  be  confined  to 
an  exchange  area." 


The  matter  of  commission  regulation  is  becoming  very 
important  to  the  Bell  interests,  for  the  reason  that  in 
twenty-eight  states  such  regulation,  in  respect  to  telephone 
rates,  is  now  in  force.  The  work  of  the  central  engineering 
department  also  comes  in  for  considerable  conmient. 

The  company  has  continued  its  policy,  previously  an- 
nounced, of  consolidating  its  subsidiaries  into  larger  op- 
erating units,  and  for  that  jjurpose  is  acquiring  as  fast  as 
expedient  the  minority  interest  in  these  companies.  The 
per  cent  of  holdings  of  the  whole  has  been  increased  from 
70  to  more  than  95  by  recent  acquisitions.  In  keeping  with 
this  plan  the  parent  concern  will  continue  to  exercise  the 
functions  of  a  centralized  general  administration  and  will 
settle  all  questions  which  relate  to  the  system  as  a  unit. 
There  will  be  eight  or  ten  grand  divisions  for  operating 
purposes,  with  boundaries  fixed  by  present  commercial  con- 
ditions, instead  of  the  somewhat  obsolete  plan  which  for- 
merly prevailed.  Each  division,  or  group  of  companies, 
will  be  an  operating  unit  with  a  complete  organization,  in 
order  to  counteract  the  tendency  toward  over-concentration 
of  authority.  On  the  general  question  of  organization  the 
report  contains  this  interesting  statement : 

"But  the  great  advantage  is  that  each  division  and  each 
subdivision  within  wide  limits  is  an  autonomous  whole ; 
there  is  life  and  responsibility  in  the  administration  and 
operations  of  every  separate  division  and  subdivision — 
such  life  and  responsibility  as  will  carry  the  business  along 
as  an  independent  entity  for  almost  indefinite  periods  under 
any  possible  conditions  which  may  arise.  With  such  con- 
ditions, nothing  can  happen  which  would  be  disastrous  to 
the  business,  for  whatever  might  happen  would  autono- 
mously right  itself  or  be  righted  by  the  concerted  action  of 
this  army  of  individuals,  or  by  some  individual  of  the  army, 
now  being  trained  to  action  and  to  take  responsibility  by 
having  responsibility  put  upon  them." 

Like  its  predecessors,  the  report  deals  at  some  length  with 
the  question  of  public  relations  and  then  reviews  the  more 
recent  suggestion  for  government  ownership,  with  par- 
ticular reference  to  the  telegraph  system.  It  is  pointed  out 
that  the  ratio  of  the  use  of  the  mails  to  the  telegraph  is 
nearly  100  to  i  and  less  than  5  per  cent  of  the  population 
use  the  telegraph,  so  that  while  the  telegraph  may  be  a 
popular  convenience,  it  has  not  become  a  necessity  in  the 
sense  of  universal  use.  Specifically  the  report  summarizes 
the  situation  in  the  following  statements: 

"The  discussion  of  the  government  ownership  of  the  wire 
companies  is  not  likely  to  become  anything  more  than 
academic,  at  least  for  the  present. 

"Even  if  the  final  conclusion  should  favor  government 
purchase  of  all  wire  plants,  there  would  be  no  unfavorable 
consequences  to  the  shareholders  of  the  w-ire  companies 
other  than  the  obligatory  liquidation." 

The  report  treats  the  Western  Union  telegraph  situation 
with  unusual  frankness  and  brings  out  several  fundamental 
questions  not  heretofore  discussed.  The  Western  Union 
system  has  been  built  up  to  its  present  development  under 
the  closest  possible  relations  with  the  steam  railroads,  ex- 
tending back  over  many  years.  Thousands  of  telegraph 
offices  are  situated  in  railroad  ticket  offices  and  waiting- 
rooms,  and  a  large  proportion  of  the  wire  plant  is  on  rail- 
road right-of-way.  While  this  policy  of  development  may 
once  have  constituted  an  element  of  strength,  it  undoubtedly 
hampers  the  service  to-day  in  more  senses  than  one.  In 
taking  up  the  subject  the  report  says: 

"The  Western  Union  has  over  25,000  offices  in  over 
21.000  places,  and  in  addition  many  thousand  agency  offices 
at  the  toll  stations  of  the  Bell  system.  From  less  than  2000 
of  the  21,000  places,  with  an  aggregate  population  of  about 
40,000.000,  over  90  per  cent  of  its  entire  revenue  is  obtained. 
Nearly  17,000  of  the  21,000  places  have  an  average  revenue 
of  but  slightly  above  $10  a  month  with  a  maximum  of  $50 
a  month.  Some  joint  operating  arrangement,  generally  with 
the  railroad  telegraph  service,  has  been  made  for  these  and 
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many  other  places  where  the  revenue  is  insufficient  to  main- 
tain an  exclusive  Western  Union  office.  The  increasing  de- 
mand of  the  railroad  telegraph  service  upon  its  operators, 
and  because  their  first  duty  is  to  the  railroad  service,  places 
the  commercial  telegraph  service  in  a  secondary  place, 
which,  with  the  best  of  intentions,  is  not  conducive  either 
to  promptness  or  efficiency." 

The  report  continues  with  a  discussion  of  the  obvious 
economies  which  will  result  from  consolidating  the  tele- 
phone and  telegraph  wire  plants,  and  comes  to  the  conclu- 
sion that  by  this  means  a  reduction  in  the  gross  revenues 
of  from  20  per  cent  to  25  per  cent  without  affecting  the 
profits  of  the  business  is  within  the  realm  of  possibilities. 
At  the  same  time  it  is  pointed  out  that  prudence  dictates 
postponing  certain  of  the  physical  changes  in  the  plants 
until  the  preliminary  work  of  arranging  the  proper  business 
relationships  is  satisfactorily  settled. 

The  unit  costs  of  construction  and  operation  are  of  con- 
siderable statistical  interest,  and  the  accompanying  tabular 
comparison  contains  the  principal  items  from  a  larger  table 
in  the  report.  The  cost  unit  employed  in  this  table  is  ex- 
clusively the  exchange  station  or  telephone. 

UNIT  COSTS  OF  CONSTRUCTION   AND  OPERATION. 


1895. 


1900. 


Revenues; 

Exchange  service j$69.  75 

Toll  service |    11.35 

Total 81.10 

Expenses: 

Operation S29. 15 

Maintenance    and    depre- 
ciation  j   26 . 20 

Taxes I     2.23 

Total 5  7.58 

Net  earnings $23  .  52 

Per  cent  increase  in  exchange 

telephones 15.7 

Per  cent   increase   in   miles 

exchange  wire 15.9 

Per   cent    increase   in    miles 

toll  wire 21.3 

Average  cost  per  station  (toll 

included) I     $260 


1911. 


$44.68 

i$33.31 

$31.28 

$30.85 

12.60 

1     9.95 

9.47 

1     8.98 

57.28 

:  43.26 

1   40.75 

39.83 

S21.63   S16.96   $15.14   $15.36 


17.68 

2.37 

41.68 

S15.60 
26.5 
33.2 
25.2 

,  $199 


13.91 

1.49 

32.36 

:$10.90 

24.5 

27.2 

12.4 

$145 


13.46 

2.00 

30.60 

$10.15 

11.8 

12.0 

11. S 

$142 


13.41 

1  .94 

30.71 

$9.12 

10.8 

12.3 

6.5 

$141 


The  slight  loss  in  revenue  per  exchange  station,  for  both 
exchange  and  toll  service,  reflects  either  reduced  rates  or  a 
large  development  in  the  less  expensive  classes  of  service, 
probably  the  latter  to  a  great  degree.  The  total  loss  is 
$0.92  per  station  compared  with  1910.  The  cost  of  opera- 
tion rose  $0.22  per  station,  maintenance  and  depreciation 
fell  $0.05  and  taxes  fell  $0.06,  leaving  an  increase  in  the 
total  expense  of  $0.11  per  station.  This  accounts  for  a 
loss  in  the  net  equal  to  $1.03  per  station.  The  average  plant 
investment  per  station  decreased  but  slightly,  from  $142  to 
$141.  In  fact,  the  whole  decrease  has  been  only  $4  in  the 
past  six  years. 


JOINT  MEETING  W.  S.  E.  AND  A.  I.  E.  E. 


Before  a  joint  meeting  of  the  Electrical  Section  of  the 
Western  Society  of  Engineers  and  the  Chicago  Section  of 
the  .-Kmerican  Institute  of  Electrical  Engineers,  held  in  the 
former's  rooms  at  Chicago,  March  25,  Mr.  H.  F.  Smith,  of 
the  A.  O.  Smith  Gas  Producer  Company,  New  Lexington, 
Ohio,  spoke  on  the  subject  of  producer-gas  power.  In  dis- 
cussing the  chemical  reactions  which  occur  in  the  producer, 
the  speaker  pointed  out  the  necessity  for  the  presence  of 
steam  or  water  vapor,  the  hydrogen  in  which  acts  as  a 
catalytic  agent  and  is  absolutely  required  to  bring  about 
certain  supposedly  simple  carbon  and  oxygen  reactions  now 
shown  to  occur  only  when  hydrogen,  however  minute  in 
quantity,  is  present.  For  example,  said  Mr.  Smith,  carbon 
dioxide  will  not  burn  in  an  atmosphere  of  pure  air  or 
oxygen  unless  water  vapor  or  hydrogen  is  present.  Pro- 
ducers can  be  worked  at  grate  intensities  of  8  lb.  of  anthra- 
cite, or  16  lb.  of  bituminous,  coal  per  square   foot  of  sur- 


face per  hour.  In  closing  his  address  the  speaker  exhibited 
sections  and  photographs  of  practical  producer  installations. 
One  located  in  Baltimore  develops  a  brake  hp-hour  on  0.77 
lb.  of  coal,  equivalent  to  a  kilowatt-hour  at  the  switchboard 
on  1.2  lb.  of  coal.  A  producer  at  San  Antonio,  Tex.*,  work- 
ing on  lignite,  develops  a  brake  hp-hour  on  1.75  lb.  of 
fuel. 


MINNESOTA  ELECTRICAL  ASSOCIATION. 


President  Ludwig  Kemper,  of  Albert  Lea,  Minn.,  opened 
the  fifth  annual  convention  of  the  Minnesota  Electrical 
Association,  in  the  Minneapolis  Armory,  March  20  with  his 
official  address,  in  which  he  discussed  present  vital  subjects 
of  commission  regulation,  control  of  patented  articles,  the 
lamp  situation  and  association  matters.  Mr.  E.  T.  Street, 
St.  Paul,  followed  with  his  report  as  secretary-treasurer, 
and  Mr.  George  Marvin,  St.  Cloud,  reported  for  the  mem- 
bership committee. 

The  technical  program  was  opened  by  Mr.  Earle  D.  Jack- 
son, consulting  engineer,  St.  Paul,  who  read  a  paper  on 
internal-combustion  engines,  describing  the  properties  of 
fuel  oils  and  the  principles  of  operation  of  low  pressure  and 
Diesel  oil  engines,  giving  unit  weights,  costs,  etc.  Com- 
paring the  high-pressure  and  low-pressure  types,  the  author 
concluded  that  at  full  loads  the  latter  show  fuel  consump- 
tions 50  to  100  per  cent  higher  than  the  high-pressure  types, 
while  their  weights  and  costs  are  30  per  cent  less.  The 
low-pressure  engines  run  at  greater  speeds,  but  for  fuel  oils 
they  are  practically  limited  to  the  distillates.  In  comparing 
units  using  different  fuels,  the  speaker  warned  against  de- 
pendence entirely  on  thermal-efficiency  claims. 

Mr.  Leonard  Peterson,  Thief  River  Falls,  said  that  two 
225-hp  Diesel  engines  recently  installed  in  his  plant  produce 
100  kw-hr.  on  10.5  gal.  of  39  deg.  distillate,  costing  6.5 
cents.  Mr.  Guste  Reed,  Granite  Falls,  reported  "no  trouble" 
after  four  months  of  Diesel  operation.  Messrs.  A.  W. 
Wagner,  Huron,  S.  D. ;  Alfred  Home,  Fairmont,  Minn., 
and  R.  E.  Brown,  Mankato,  all  testified  that  while  an  in- 
ternal-combustion engine  may  show  superior  fuel  economy, 
the  trouble  and  worry  in  keeping  it  in  service  must  not  be 
overlooked. 

Mr.  W.  D'A.  Ryan,  illuminating  engineer  for  the  General 
Electric  Company,  Schenectady,  N.  Y.,  next  presented  an 
illustrated  lecture  on  artificial  lighting  methods  of  the  past 
and  present,  showing  views  of  modern  street  and  spectacular 
lighting  installations. 

Mr.  R.  E.  Brown's  paper,  "Increasing  Revenue  in  Small 
Towns,"  related  the  methods  used  by  the  new-business  de- 
partment at  Mankato.  Newspaper  advertising  is  employed 
to  announce  special  appliance  oft'ers,  toaster  and  house- 
wiring  campaigns,  etc.  A  recent  offer  to  rebate  20  per  cent 
of  weiring  costs  (in  no  case  exceeding  $10)  brought  in 
many  new  customers.  Mr.  Brown's  paper  provoked  a  dis- 
cussion of  the  problem  of  securing  day  load  and  starting  up 
day  service.  Mr.  Thomas  Pitts,  of  Hutchinson,  declared 
that  domestic  appliances  had  proved  a  better  load  than 
motors  in  his  case,  although  neither  yet  equaled  more  than 
the  cost  of  the  extra  labor  and  fuel  required.  Mr.  W.  H. 
Buchan,  of  Worthington,  is  urging  his  community  to  put  a 
contemplated  additional  water-works  investment  into  a 
motor-driven  pump,  which  will  aid  in  starting  his  day  serv- 
ice. Mr.  E.  Simmons,  of  Marshall,  said  that  the  operation 
of  a  vacuum  steam-heating  system  had  strengthened  the 
financial  status  of  his  plant.  Mr.  L.  R.  Runkle,  of  Cloquet, 
advised  electricity  for  domestic  cooking.  Mr.  E.  W.  Erick, 
of  Canby,  told  of  acquiring  a  profitable  motor  load.  Mr. 
L.  Kemper,  of  Albert  Lea,  insisted  that  any  motor  not 
worth  a  minimum  of  $1  per  hp  per  month  was  not  wanted 
on  his  lines.  Mr.  J.  C.  Bang,  of  Madison,  said  that  the  first 
year  after  starting  day  service  in  his  town  of  1800  the 
receipts  were  $2,600  and  the  expenses  $1,800.    Mr.  H.  Han- 
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son,  of  Ortonvillc,  said  lliat  llu-  coal  rociuircd  to  give  day 
service  is  really  little  more  than  that  reciuired  to  break  and 
bank  the  fire  every  twenty- four  hours,  amounting  to  about 
1000  lb.  to  1200  lb.  in  either  case.  One  year  with  banked 
fires  the  coal  bill  was  $.^500.  and  the  ne.\t,  with  all-day 
service,  it  was  but  $3,600.  Mr.  Alfred  Ilorne,  l-'airuiont, 
said  his  present  day  load  comprises  200  irons  and  346  hp  in 
motors,  with  prospects  for  75  hp  more,  including  several 
refrigerating  plants,  l-'ach  house  he  wires  is  fitted  with 
conductors  for  operating  an  electric  range. 

"Accounting  for  Small  Central  Stations"  was  the  subject 
of  a  paper  by  Mr,  C.  G.  Edwards,  Albert  Lea,  which  he 
illustrated  with  the  office  forms  of  the  Albert  Lea  company. 
Use  is  made  of  the  voucher  system,  on  account  of  its  accu- 
racy and  simplicity,  the  necessary  forms  being  a  two- 
column  ledger,  voucher  register,  customers'  ledger,  meter- 


readers'  book  and  stock  ledger,  besides  the  meter  and  trans- 
former records  and  engineers'  daily  reports.  Blank  dial 
post  cards  for  the  customer  to  fill  in  are  left  by  meter  read- 
ers who  fail  to  gain  access  to  meters.  Mr.  A.  H.  Dickerson, 
Windom,  thought  this  idea  might  well  be  extended  to  the 
reading  of  all  meters  by  customers.  Mr.  Norman  Macbeth, 
Bloomfield,  X.  J.,  and  Mr.  H.  J.  Gille,  Minneapolis,  pointed 
out  how  the  postcard  system,  as  used  in  ]\Lnneapolis,  instils 
confidence  and  interest  in  the  customer,  besides  educating 
him  in  the  uses  of  a  meter.  Mr.  A.  A.  Johnson,  Wheaton,  re- 
ported that  he  charges  $1  minimum,  with  15  per  cent  dis- 
count where  the  customer  owns  his  meter.  Mr.  L.  Peterson 
also  charges  $1  minimum,  except  in  June,  July  and  August, 
when  the  minimum  bill  is  50  cents.  In  addition,  a  monthly 
meter  rental  of  15  cents  is  charged  at  all  times  of  the  year. 
Mr.  E.  F.  Strong,  of  -Chaska,  where  35  per  cent  of  the 
meters  are  owned  by  customers,  charges  75  cents  minimum 
to  these  meter  owners  and  $1  minimum  to  others.  Mr.  A. 
H.  Dickerson,  Windom.  testified  to  the  difficulty  of  collect- 
ing for  repairs  on  privately  owned  meters.  Mr.  J.  C.  Bang, 
Madison,  has  found  the  best  plan  to  be  the  repair  of  cus- 
tomers' meters  free  of  charge.  Mr.  E.  A.  Aspnes,  Monte- 
video, questioned  whether  a  commission  would  permit  the 
charge  of  meter  rental  in  addition  to  a  minimum.  Mr.  H.  E. 
Zimmerman.  Hudson,  Wis.,  said  the  Wisconsin  commission 
has  permitted  such  a  charge,  provided  the  total  sum  does 
not  exceed  $1  a  month. 

"Gas.  Gasoline,  Arc  and  Incandescent  Street  Lighting,"  a 
joint  paper  by  Messrs.  William  Coale,  Sterling  Electric 
Manufacturing  Company,  Warren,  Ohio,  and  H.  H.  Magd- 
sick,  National  Electric  Lamp  Association,  Cleveland,  Ohio, 
was  presented  by  the  latter.  Comparing  tungsten  incandes- 
cent  post    lighting   with    other    forms   of    illumination,    the 


authors  exhibited  tables  to  show  the  superiority  of  tungsten 
economy  and  distribution,  besides  its  simplicity  of  operation 
and  maintenance.  The  paper  gave  figures  on  the  cost  of  gas 
street  lamias  in  Cleveland,  $20.66  jjcr  year  for  both  gas  and 
maintenance,  while  the  corresponding  tungsten-unit  expense, 
it  was  pointed  out,  is  but  $7.61  to  $20.41  a  year.  Cleveland's 
1200  gasoline-vapor  lamps  have  cost  $30.94  per  lamp  year. 
'Jhe  paper  closed  with  an  analysis  of  arc  and  incandescent 
operating  costs  under  various  energy  schedules.  Mr.  R.  B. 
Wallace  in  discussing  the  subject  presented  figures,  com- 
puted preliminary  to  the  installation  of  flame  arcs  in  St. 
Paul,  tending  to  show  that  incandescent  lighting  might  be 
more  expensive  than  arc  installations,  and  insisted  that  arc 
lamps  would  furnish  better  distribution. 

"Competitive  Illuminants"  was  the  subject  of  Mr.  Norman 
Macbeth's  paper,  in  which  he  pleaded  for  the  use  of  selling 
arguments  based  not  on  light  flux  or  cost,  but  on  service, 
when  meeting  gas  or  gasoline  competition.  The  speaker 
warned  against  underestimating  the  strength  of  the  gas 
forces,  although  he  pointed  out  the  lack  of  dependability  of 
gas-burner  ratings  under  varying  drafts,  pressures,  gas 
quality,  age,  etc.  He  deplored  recent  tungsten-lamp  adver- 
tising which  suggests  "the  same  light  for  one-third  the  cost," 
urging  instead  the  slogan  "Three  times  the  light  at  the 
same  cost."  For  no  other  outlay,  he  declared,  does  the  pur- 
chaser receive  such  value  as  when  buying  illumination,  and 
Mr.  Macbeth  reiterated  with  effect  his  assertion  that  service, 
not  cheapness,  should  be  the  argument  of  the  electric-light- 
ing solicitor. 

Mr.  H.  J.  Gille  declared  that  gas  is  not  an  active  com- 
petitor in  the  lighting  fields  of  most  Minnesota  towns,  since 
in  many  of  these  only  electricity  is  available.  Mr.  F.  A. 
Otto,  St.  Paul,  said  that  the  introduction  of  the  reflex  gas 
mantle  has  been  the  greatest  element  of  gas  competition 
recently  brought  out.  Mr.  E.  L.  Callahan,  Chicago,  de- 
clared his  opinion  that  gas  has  no  field  in  illumination 
whatsoever  and  is  rapidly  losing  even  its  present  small  hold. 
Mr.  H.  H.  Magdsick  said  that  the  pilot  flame  of  a  gas  arc 
may  consume  one-quarter  as  much  as  the  main  burners  in 
ordinary  use.  Mr.  R.  M.  Howard,  Winona,  also  urged 
against  talking  comparative  costs  to  customers. 

On  Friday  afternoon  Mr.  S.  H.  Conkey,  Minneapolis,  read 
a  paper  on  "Electric  Vehicles  and  the  Central  Station,'' 
advising  the  company  which  desires  to  create  such  a  charg- 
ing load  to  maintain  a  conspicuous  position  in  the  use  of 
vehicles  itself.  Care  should  be  taken  to  show  the  private 
user  that  the  company  is  interested  in  the  successful  and 
economical  performance  of  his  car,  and  that  the  advice  of 
its  experts  is  available  at  all  times  of  need.  In  furthering 
local  electric-vehicle  interests  the  central  station  may  either 
take  an  agency  itself  and  enter  into  sales  competition  or  it 
may  assume  an  unpartisan  position  of  encouragement  to  all 
cars,  acting  as  the  adviser  of  the  customer.  Assumption  of 
either  position  will  depend  upon  local  conditions,  but  once 
taken  up,  it  should  be  adhered  to.  Mr.  E.  T.  Street,  St. 
Paul,  read  figures  of  performance  obtained  in  Chicago  and 
advised  central  stations  to  do  a  garage  business  along  with 
the  stabling  of  their  own  cars. 

The  report  of  the  nominating  committee,  presented  by 
Mr.  T.  C.  Gordon,  Little  Falls,  was  accepted  and  the  follow- 
ing new  officers  were  declared  unanimously  elected :  Presi- 
dent, George  Marvin,  St.  Cloud;  vice-presidents,  L.  Peter- 
son, Thief  River  Falls,  and  W.  J.  Buchan,  Worthington; 
secretary-treasurer,  E.  F.  Strong,  Chaska.  Executive  com- 
mittee :  Eugene  Hokomb,  St.  Paul ;  Ludwig  Kemper,  Albert 
Lea;  R.  E.  Brown,  Mankato ;  George  Marvin  and  E.  F. 
Strong. 

On  motion  of  the  retiring  president,  Mr.  Kemper,  the 
following  resolution  concerning  the  present  situation  in  the 
sale  of  lamps  was  passed  by  unanimous  vote:  "Be  it  re- 
solved. That  the  Minnesota  Electrical  Association  disap- 
proves of  the  present  method  of  marketing  patented  electric 
incandescent  lamps  for  the  reason  that  this  method  discrimi- 
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nates  in  price  in  favor  of  the  dealer  and  opens  the  way  to 
certain  practices  in  retailing  these  lamps  which  are  in- 
jurious to  the  best  interests  of  both  the  central  station  and 
its  customers." 


CONVENTION   OF   NEW  ENGLAND   SECTION,  OF 
THE  N.  E.  L.  A. 


The  third  annual  convention  of  the  New  England  Section 
of  the  National  Electric  Light  Association  was  held  in 
Springfield,  Mass.,  on  March  21  and  22.  About  125  mem- 
bers and  guests  were  present  in  the  hotel  ballroom  when  the 
meeting  was  called  to  order  by  President  H.  T.  Sands,  of 
Boston.  A  short  business  meeting  preceded  the  reading  of 
the  first  paper.  President  Sands  addressed  the  gathering, 
welcoming  those  in  attendance  on  behalf  of  the  section  and 
reviewing  the  work  of  the  past  year,  especially  emphasizing 
the  establishment  of  the  Luncheon  Club  branch  at  Boston, 
the  increasing  value  of  the  work  of  the  section's  office  and 
headquarters  at  149  Tremont  Street,  Boston,  the  desirability 
of  holding  a  fall  convention  during  the  Boston  1912  Electric 
Show,  and  the  opportunities  for  the  extension  of  member- 
ship. The  New  England  Section  is  the  largest  geographical 
group  in  the  association,  having  a  present  membership  of 
about  800.  The  report  of  the  secretary,  Miss  O.  A.  Bursiel, 
was  then  read.  It  showed  a  gain  of  sixty-seven  members 
from  Jan.  i,  1912,  to  the  day  before  the  convention.  The 
Luncheon  Club  mailing  list  includes  over  1800  names,  this 
being  the  largest  weekly  gathering  of  electrical  men  in  the 
world  in  the  middle  of  a  business  day.  The  report  of  the 
treasurer,  Mr.  Welles  E.  Holmes,  was  then  read. 

Thursday  afternoon's  session  was  devoted  to  the  reading 
of  a  paper  by  Mr.  L.  L.  Elden,  of  the  Edison  Electric  Illu- 
minating Company  of  Boston,  on  "Load-Factor  and  Power- 
Factor — How  to  Improve  Them." 

LOAD-FACTOR   AND  POWER-FACTOR. 

Mr.  Elden  emphasized  the  importance  of  raising  the  cen- 
tral-station load-factor,  which  has  improved  but  little  above 
the  25  per  cent  average  during  the  past  ten  years.  Improve- 
ment may  be  accomplished  through  combination  with  other 
properties  the  load  curves  of  which  do  not  coincide  and  by 
improving  the  load-factors  of  individual  customers  by 
agreements  covering  special  hours  of  operation  or  through 
improved  methods  of  operation.  The  advisability  of  ofT- 
peak  rates  must  be  decided  on  its  merits  by  each  company, 
the  success  of  such  rates  being  dependent  upon  the  nature 
and  volume  of  business  obtained  by  such  systems.  Re- 
frigeration, farming  applications,  the  recovery  of  oxygen 
and  nitrogen  from  the  air  and  electric  irrigation  furnish 
typical  opportunities.  The  sales  organization  should  be  a 
valuable  factor  in  the  selection  of  the  most  profitable  classes 
of  service.  It  is  desirable  to  keep  before  the  solicitors  the 
load  curves  of  their  own  systems  in  order  that  they  may 
study  the  low  parts  of  the  curve  and  search  for  "valley" 
business.  Power-factor  has  only  recently  been  forced  upon 
the  solicitor  as  a  feature  in  making  contracts  with  con- 
sumers. 

The  author  pointed  out  the  benefits  of  department  store 
motor  service  as  an  ofif-peak  load  and  referred  to  the  reduc- 
tion in  maximum  demand  in  a  large  electric  garage  of  from 
800  kw  to  200  kw  by  the  spreading  of  the  load  over  a 
twelve-hour  period  instead  of  attempting  to  charge  all 
vehicles  simultaneously.  Resistance  losses  can  be  reduced 
by  charging  similar  batteries  in  groups.  The  load-factor 
in  street  lighting  may  be  improved  by  encouraging  all-night 
service  in  place  of  short-hour  moonlight  schedules.  Other 
desirable  applications  of  an  off-peak  type  cited  were  quarry- 
ing, stonecutting,  hall  and  church  lighting,  charging  hot- 
water  heaters,  the  lighting  of  summer  resorts,  summer  sign- 
lighting,  paper-mill  service,  tannery  motors,  railroad-signal 


operation,  telephone  exchange  electrical  service  supply,  rail- 
road station  and  yard  illumination,  hotel,  stable,  garage, 
restaurant,  drug-store,  recreation-room,  entrance  and  cor- 
ridor lighting,  and  pumping. 

A  number  of  cases  were  cited  by  the  author  in  which  the 
load-factors  had  been  improved  by  careful  engineering.  In 
a  large  razor-making  plant  a  number  of  electric  tempering 
furnaces  had  been  installed,  each  requiring  about  30  kw 
demand  for  one-half  hour  to  raise  the  furnace  to  the  proper 
temperature,  after  which  12  kw  per  furnace  was  continu- 
ously demanded.  The  cost  of  operation  was  high  on  ac- 
count of  the  practice  of  starting  all  the  furnaces  at  the 
same  time,  and  the  operating  cost  of  an  increased  installa- 
tion was  too  heavy  to  be  attractive.  By  arranging  a  new 
schedule  of  operation  in  which  the  furnaces  were  started 
singly  and  all  brought  into  service  by  7  a.  m.  the  result  to 
the  consumer  was  a  most  favorable  rate  and  to  the  company 
a  volume  of  business  nearly  double  that  formerly  supplied. 
The  new  load-factor  being  almost  100  per  cent,  no  addi- 
tional generating  or  distributing  equipment  was  required. 
The  power-factor  of  the  installation  is  95  per  cent. 

In  a  rubber  factory  a  trial  motor  installation  in  connec- 
tion with  a  rearrangement  of  certain  manufacturing 
processes  and  application  of  a  permanent  motor  service 
upon  the  basis  of  the  data  secured  resulted  in  practically 
a  constant  load.  The  installation  comprises  1295  hp  in 
induction  motors,  with  an  average  demand  of  225  kw  and  a 
maximum  demand  of  490  kw  at  85  per  cent  power-factor. 
The  load-factor  is  61.5  per  cent.  In  the  plant  of  the  Wal- 
worth Manufacturing  Company,  Boston,  Mass.,  the  load  on 
each  motor  installation  made  was  first  tested  with  a  trial 
motor.  A  continuous  pouring  system  was  adopted  in  the 
foundry,  making  the  demand  for  the  blowers  continuous, 
with  a  maximum  demand  representing  only  one  blower 
motor.  The  starting  currents  of  heavy  air-compressor 
motors  were  eliminated  by  arranging  to  start  an  idlie  pump 
by  admitting  always  available  air  to  the  cylinders,  bringing 
the  pump  and  its  motor  to  speed  and  then  throwing  the 
motor  on  the  line.  The  installation  comprises  forty-three 
induction  motors,  aggregating  1129  hp,  and  one  95-hp  syn- 
chronous motor.  The  average  twenty-four-hour  demand  is 
221  kw,  maximum  demand  720  kw  load-factor  43  per  cent, 
power-factor  83  per  cent. 

Taking  up  the  question  of  power-factor,  Mr.  Elden  de- 
scribed the  evil  effects  of  wattless  output  and  contended 
that  power-factor  should  have  some  recognition  in  rate 
making.  The  central  station  must  still  look  to  the  motor 
manufacturer  for  improvement  in  equipment.  The  follow- 
ing maximum  demands  were  recently  obtained  in  an  investi- 
gation of  the  load  conditions  of  a  company  supplying  energy 
to  3900  motor  customers : 


Maximum  Demand  Per  Cent  of'  ' 

of  Installns.  i.i  hp.     Connected  Load. 


1-5 
6-10 


Maximum  Demand 
of  Installns.  in  hp. 


Per  Cent  off 
Connected  Lo.^d. 


11-20 
Over  20 


65 
43 


Mr.  Elden  contended  that  in  dealing  with  large  consumers 
whose  apparatus  develops  power-factors  below  80  per  cent 
additions  to  the  rates  should  be  made,  or  else  the  user 
should  provide  a  synchronous  condenser  at  his  own  expense. 
Group  driving  of  machine  tools  is  preferable  to  individual 
driving  as  a  means  of  preventing  low  power-factor.  Trans- 
former rearrangement  offers  a  means  of  power-factor  im- 
provement in  many  cases. 

Discussion. 

The  paper  was  discussed  by  Messrs.  Alexander 
Macomber,  Boston ;  C.  T.  Mossman,  Boston ;  C.  A.  Mixer, 
Rumford  Falls,  Maine;  J.  H.  Wilson,  Berlin,  N.  H.;  W.  H. 
Oviatt,  Providence,  R.  I.;  John  West,  Boston;  Day  Baker, 
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E.  S.  Mansfield  and  f.  B.  lUirlciKli,  IJoston;  Welles  E. 
Holmes,  Cainhridyc,  Mass.;  C".  i-i.  I  laves.  l''itclil)urg,  Mass.; 
E.  L.  Brown,  Boston;  J.  A.  l-'lecl,  I'orlland,  Maine,  and 
W.  R.  Schwabe,  Windsor  Locks,  Conn.  The  practice  of 
iTistallinj;  synclironons  condensinjj  ecpiipnient  was  generally 
favored.  Mr.  Mossnian  defemled  the  motor  mannfacturcr, 
urfjinjj  that  everything  possible  is  bein;;  done  by  desij^ners 
to  improve  the  power-factor,  lie  felt  that  the  central- 
station  man  can  meet  the  situation  through  rate  adjust- 
ments and  pointed  out  the  value  of  tlywheels  on  motor- 
driven  machinery  having  heavy  starting  torcpie  and  fluc- 
tuating loads.  Mr.  Mixer  remarked  that  the  rate  conunittec 
should  consider  the  factors  discussed  in  Mr.  hnden's  paper, 
and  Mr.  Wilson  cited  a  case  where  the  power-factor  was  in- 
creased from  60  to  78  per  cent  by  installing  smaller  motors 
in  an  over-powered  plant.  Mr.  Mansfield  emphasized  the 
value  of  the  electric  vehicle  charging  load,  which  seldom 
occurs  in  cownnercial  garages  until  the  evening  lighting 
peak  is  past.  The  greater  part  of  pleasure  vehicle  battery 
charging  is  off-peak.  The  load-factor  should  average  at 
least  75  per  cent  in  large  commercial  garages. 

Mr.  Burleigh  said  that  the  average  rating  per  motor  in 
the  textile  mill  seven  years  ago  was  100  hp  as  compared  with 
less  than  20  hp  to-day,  but  the  power- factor  of  such  mills, 
which  is  about  80  per  cent,  has  not  been  seriously  reduced, 
because  of  improvements  in  motor  design.  The  power- 
factor  in  the  machine  shop  seldom  exceeds  30  per  cent,  and 
the  subject  deserves  investigation.  Mr.  Holmes  stated  that 
the  Cambridge  Electric  Light  Company  is  negotiating  a 
contract  in  which  a  reduced  rate  is  offered  for  an  installa- 
tion containing  a  300-hp  synchronous  motor.  The  plan  is 
to  cut  the  load  off  the  motor  in  three  winter  months,  run- 
ning it  light  at  that  time  on  the  system.  Mr.  Hayes  cited 
the  practice  of  installing  a  lighting  generator  to  be  run  in 
winter  by  an  engine  exhausting  into  the  heating  system, 
the  generator  being  run  as  a  synchronous  motor  during  the 
rest  of  the  year.  Mr.  Mixer  cited  the  case  of  a  Western 
company  which  gives  a  10  per  cent  discount  if  the  power- 
factor  exceeds  90  per  cent,  and  another  instance  in  which 
the  actual  rate  is  determined  by  dividing  a  base  rate  at 
90  per  cent  power-factor  by  the  actual  power-factor.  The 
cost  of  putting  in  curve-drawing  instruments  was  men- 
tioned as  a  disadvantage  in  connection  with  small  motor  in- 
stallations. Mr.  Fleet  advocated  the  use  of  large  syn- 
chronous motors  to  offset  the  bad  influence  of  small  in- 
stallations upon  the  power-factor.  Mr.  Schwabe  said  that 
a  125-kva  synchronous  motor  had  increased  the  power- 
factor  of  a  certain  manufacturing  plant  from  55  to  90  per 
cent  and  greatly  improved  the  service.  The  central-station 
company  supplied  the  motor.  Mr.  Elden  closed  the  discus- 
sion by  citing  the  poor  results  which  sometimes  occur  when 
the  consumer  is  persuaded  to  purchase  too  large  motors. 
He  favored  group  driving,  from  the  power-factor  point  of 
view.  In  some  cases  it  has  been  possible  to  obtain  a  power- 
factor  as  high  as  65  per  cent  when  using  2-hp  individual 
motors,  but  in  the  larger  plants  the  group  drive  tends  to 
yield  power-factors  of  from  80  to  85  per  cent  compared  with 
about  50  per  cent  in  equivalent  individual  drives.  The  over- 
load range  of  the  modern  small  motor  is  a  valuable  feature 
in  its  favor.  The  use  of  trial  motors  has  justified  the  cost 
thus  far  in  the  practice  of  the  Boston  Edison  company. 
One  prominent  manufacturer  is  now  preparing  a  group  of 
suitable  motors  for  trial  use,  and  in  some  cases  the  large 
motor-load  customer  has  co-operated  by  purchasing  trial 
motors  which  have  been  made  of  a  size  suitable  for  later 
installation  in  his  plant. 

A  cabaret  performance  was  the  closing  feature  of  the 
first  day,  the  program  containing  many  vaudeville  turns 
with  electrical  stage  names. 

The  first  paper  presented  on  Friday  was  one  by  Mr.  Clif- 
ton R.  Hayes,  resident  manager  of  the  Fitchburg  (Mass.) 
Gas  &  Electric  Light  Company,  on  "The  Relation  of  the 
Central  Station  to  the  Wiring  Contractor." 


RKI  ATION   OV  TMK   CKNTKAI.   STATION   TO  Till".   WIKINC; 
CONTKACTOK. 

The  author  pointed  out  that  if  the  central  station  is  con- 
tent to  take  on  merely  the  business  that  comes  to  it  it  can 
grow  only  slowly.  The  policy  nmst  be  one  with  initiative, 
with  close  co-operation  between  the  contractors  and  the 
operating  companies.  Mr.  Hayes  favored  leaving  all  con- 
struction work  outside  the  company's  own  system  to  the 
contractor,  keeping  the  electricity  supply  organization  out 
of  the  wiring  business  and  allowing  the  contractor  to  act  as 
an  intermediary  in  the  process  of  connecting  the  customers' 
circuits  to  the  lines.  .'\s  the  desire  to  obtain  electric  service 
precedes  the  necessity  for  electric  wiring,  it  should  bear  the 
expense  of  practically  all  solicitation  for  new  business,  i  f 
the  contractor  will  take  on  work,  not  at  a  loss,  but  at  a 
small  margin  of  profit,  the  larger  field  opened  up  will  in 
itself  offer  greater  opportunities.  Mr.  Hayes  contended 
that  the  profit  on  appliances  should  be  maintained  so  that 
the  contractor  will  receive  at  least  a  fair  return  upon  his 
sales.  On  the  sale  of  motors  the  profit  is  not  of  much  im- 
portance, but  too  low  a  price  on  flatirons  prejudices  the  cus- 
tomer against  the  company.  The  central  station  should  sell 
tungsten  lamps  only  to  its  regular  customers.  Little  will  be 
gained  by  holding  back  the  low-candle-power  tungsten  lamp. 
Electric  lighting  to  be  popular  must  be  cheap,  and  it  will 
then  be  used  more  generally  with  a  greater  net  profit  to  the 
company. 

Discussion. 

The  paper  was  vigorously  discussed.  Mr.  E.  M.  Addis, 
Brattleboro,  Vt.,  said  that  in  small  towns  it  is  often  neces- 
sary for  the  central  station  to  support  a  low-price  house- 
wiring  campaign  in  order  to  secure  the  business.  In  his 
case  the  company's  rates  were  reduced  one-third  and  the 
plant  equipment  increased  100  per  cent,  and  yet  the  business 
barely  held  its  own  until  the  company  started  a  house- 
wiring  campaign,  installing  complete  equipment  in  cottages 
for  from  $20  to  $30  each.  A  premium  of  $1.50  was  given 
to  each  employee  securing  a  thirty-dollar  contract  and  a 
smaller  premium  for  each  lower-priced  installation.  One 
line  foreman  received  $21  in  premiums  for  this  work,  and 
the  company  added  140  residences  to  its  connected  load  in 
191 1  without  spending  over  $100  in  the  way  of  equipment 
extensions.  Mr.  E.  P.  Row^ell,  Plymouth,  Mass.,  cited  the 
advantages  of  backing  up  the  contractors  to  a  certain  extent 
financially  in  encouraging  low-cost  installation. 

Mr.  F.  L.  Ball,  Haverhill.  Mass.,  emphasized  the  neces- 
sity of  specializing  in  order  to  obtain  new  business,  as  in 
house-wiring  campaigns.  Reflectors  and  other  material 
need  standardization.  He  cited  difficulties  in  the  way  of 
making  arrangements  with  a  large  number  of  contractors. 
Mr.  A.  F.  Townsend,  Woonsocket,  R.  I.,  favored  leaving 
wiring  to  the  contractors,  except  in  rare  instances.  He  felt 
that  customers  regard  the  central  station  more  highly  when 
the  latter  keeps  out  of  the  contractor's  field.  Where  central 
stations  do  wiring  the  payment  of  bills  is  slower  and  the 
public  expects  too  much. 

Mr.  H.  G.  Lendrim,  president  of  the  Providence  (R.  L) 
Contractors'  Association,  in  cogent  terms  condemned  low- 
price  wiring  campaigns,  with  special  reference  to  city  con- 
ditions. On  account  of  the  labor  conditions  in  cities  he 
could  not  conceive  of  installing  seven  outlets  complete  in  a 
cottage  house  for  $20,  with  good  material  and  workmanship. 
He  pays  journeymen  $3.28  per  day  of  eight  hours  and 
helpers  $2.19.  and  under  present  conditions  could  not  agree 
w^ith  those  who  favored  low-price  campaigns.  The  pleasant 
and  cordial  co-operative  relations  between  the  contracting 
and  central-station  interests  of  Providence  were  described. 
Mr.  F.  D.  Adams,  New  Haven,  Conn.,  advocated  a  live-and- 
let-live  policy.  Mr.  Addis  again  took  up  the  cudgels  in  de- 
fence of  the  small  central-station  wiring  campaign,  and 
said  that  his  lighting  income  increased  9  per  cent  in  191 1, 
and  that  10  per  cent  was  made  on  all  the  wiring  done,  on 
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the  average.  The  contractors  Iiad  been  told  in  advance  that 
the  company  was  planning  the  campaign  and  were  not 
hostile  to  it.  It  was  the  only  way  to  get  the  business  in  the 
small  town  under  the  conditions  existing.  Mr.  R.  W.  Rol- 
lins, Worcester,  Mass.,  said  that  in  his  experience  at  Hart- 
ford it  was  generally  the  case  that  a  large  number  of  outlets 
were  specified  by  the  customer,  the  outlets  above  the  mini- 
mum being  billed  at  a  price  of  $3  each,  which  usually 
brought  the  expense  to  about  $50.  Mr.  J.  P.  Coghlin,  a 
Worcester  (Mass.)  contractor,  pointed  out  that  the  labor 
problem  controls  in  large  cities.  Less  than  half  the  work 
is  done  to-day  for  tiie  same  cost  by  a  union  journeyman  and 
helper  than  a  good  man  would  have  turned  out  fifteen  years 
ago.  On  many  of  these  thirty-five-dollar  wiring  jobs  no 
overhead  charge  is  included,  and  often  no  expense  except 
the  labor  is  counted.  The  central  station  has  no  better  em- 
ployee than  the  active  contractor,  who  draws  nothing  from 
the  company  payroll.  Mr.  W.  B.  Schwabe,  Windsor  Locks, 
Conn.,  said  that  the  low-priced  wiring  campaign  is  abso- 
lutely essential  to  the  customer  of  small  means  and  advo- 
cated instalment  methods  of  payment.  Mr.  L.  D.  Gibbs, 
Boston,  contended  that  there  is  no  use  trying  to  give  people 
something  in  order  to  stimulate  electric  service.  The  point 
is  to  see  that  the  contractor  comes  out  of  the  affair  all 
right  and  to  charge  the  deficit,  if  any,  to  the  advertising 
account,  where  it  belongs.  Every  successful  wiring  con- 
tractor is  a  salesman  or  employs  one.  Mr.  Gibbs  made  a 
strong  plea  on  behalf  of  getting  the  meters  in  as  soon  as 
the  installation  is  ready  for  service.  The  gas  companies 
are  doing  better  than  the  central  stations  in  this  work. 
Contractors  should  be  treated  as  parts  of  the  central-station 
world,  sheets  from  hint  books  and  every  possible  -assistance 
being  given  to  them.  More  time  spent  with  the  contractor 
while  an  office  boy  at  $6  a  week  attends  to  unimportant 
matters  will  pay  handsomely. 

The  next  paper  was  by  Mr.  Walter  R.  Eaton,  of  the 
Cambridge  (Mass.)  Electric  Light  Company,  on  "The  Ex- 
haust Steam  Turbine  as  Applied  to  Electric  Lighting." 

THE  EXHAUST  STEAM  TURBINE. 

Mr.  Eaton  described  in  detail  the  results  of  operation 
which  have  been  obtained  at  Cambridge  through  the  in- 
stallation of  a  500-kw  mixed-pressure  turbo-unit  in  connec- 
tion with  an  i8-in.  by  38-in.  by  42-in.  vertical  cross-com- 
pound engine  directly  connected  to  a  500-kw  generator. 
The  unit  as  a  whole  was  expected  to  give  better  regulation 
and  better  engine  efficiency,  to  reduce  the  water  bills,  and,  by 
improving  the  engine  load-factor,  to  better  the  station 
efficiency.  This  outcome  has  been  attained.  The  turbine  ex- 
hausts into  a  surface  condenser,  the  general  piping  scheme 
being  designed  so  that  the  exhaust  of  the  exciter  and 
auxiliaries  can  be  turned  either  into  the  feed-water  heaters 
or  into  the  engine  exhaust  and,  when  the  turbine  throttle 
is  closed,  into  the  atmosphere.  In  addition,  for  testing  pur- 
poses the  condenser  auxiliaries  have  an  exhaust  into  the 
condenser. 

Details  were  given  of  the  acceptance  tests  of  the  turbine 
unit  and  of  the  original  engine  equipment.  These  showed 
that  the  unit  including  auxiliaries  consumed  17.3  lb.  per 
kw-hr.,  compared  with  22.2  lb.  in  the  case  of  the  engine, 
lull-load  operation  being  provided.  The  combined  turbine 
and  engine  showed  a  steam  consumption  about  4.9  lb.  less 
at  full  load  than  did  the  engine  alone.  The  plant  also 
contains  a  pair  of  reciprocating  engine  units  of  1 500-kw  and 
2000-kw  rating  respectively,  and  the  steam  consumption  of 
the  former  unit  at  787  kw  output,  or  half-load,  is  22.6  lb. 
per  kw-hr.,  and  that  of  the  same  unit  at  full-load,  or  1543 
kw,  is  20.3  lb. 

The  paper  also  contained  the  results  of  an  investigation 
of  the  cost  of  operation  under  different  conditions  of  ex- 
haust service,  fixed  charges  being  included.  Exhausting  to 
the  atmosphere^ cost  19  cents  per  hour,  exhausting  to  the 
condenser   15.25  cents,  and  exhausting  to  the  heaters  and 


separators  6.33  cents  each.  The  winter's  log  of  the  station 
shows  a  saving  of  10  per  cent  in  coal  consumption  per  kw- 
hr.  over  last  winter,  a  portion  of  the  saving  being  attribu- 
table to  the  installation  of  stokers  under  some  of  the  boilers 
and  the  rest  largely  to  the  installation  of  the  exhaust  tur- 
bine set.  During  a  week's  run  without  the  turbine  the  coal 
consumption  per  kw-hr.  increased  6  per  cent. 

Discussion. 

Mr.  Eugene  Carpenter,  Oak  Bluffs,  Mass.,  cited  an  in- 
vestigation at  Colorado  Springs  which  showed  that  the  best 
over-all  efficiency  is  obtained  by  the  use  of  a  compound 
condensing  engine  and  a  low-pressure  turbine.  He  de- 
scribed the  features  of  a  new  plant  to  be  built  for  central- 
station  service  in  the  Vineyard  Sound  district  under  his 
direction.  Efforts  are  to  be  made  to  corral  every  possible 
heat  unit  by  the  plan  of  passing  the  flue  gases  through  a 
superheater  which  will  take  the  discharged  steam  from  ar> 
engine  low-pressure  cylinder,  the  latter  then  being  passed 
through  a  feed-water  heater  into  a  low-pressure  turbine  and 
condenser  equipment.  The  plant  will  be  equipped  with 
Taylor  stokers  and  the  air  used  in  the  boiler  furnaces  will 
be  drawn  from  the  top  of  the  engine-room  in  order  to  take 
advantage  of  the  heat  there  available. 

Mr.  Edward  L.  Clark,  Westinghouse  Machine  Company, 
Boston,  condemned  the  preservation  of  old  low-pressure  en- 
gines and  stated  the  ease  of  operation  possible  when  using 
a  low-pressure  turbine  in  multiple  with  an  engine  unit.  He 
touched  upon  the  value  of  the  low-pressure  turbine  in  carry- 
ing heavy  loads  by  overexciting  the  turbo-generator.  In 
case  of  a  break-down  the  mixed-pressure  equipment  is  use- 
ful when  available  for  service  on  reduced  pressure  from  a 
boiler  line.  The  specific  steam-consumption  curve  of  the 
engine  and  turbine  combination  is  flatter  than  that  of  the 
engine  alone,  and  this  is  an  advantage  in  carrying  varying 
loads.  No  economy  attaches  to  the  low-pressure  unit  unless 
the  vacuum  which  can  be  obtained  is  over  25  in.  The  ques- 
tion of  moisture  is  vital,  since  for  every  per  cent  of  moisture 
in  the  steam  specific  consumption  of  the  turbine  increases 
2  per  cent. 

Prof.  H.  E.  Clifford,  Harvard  University,  touched  upon 
the  drawbacks  of  operating  induction  generators  by  low- 
pressure  turbines,  there  being  a  tendency  for  the  machine  to 
refuse  to  deliver  energy  and  run  away  in  case  of  a  short- 
circuit.  Mr.  C.  T.  Mossman,  Boston,  said  that  the  high- 
pressure  turbine  unit  usually  occupies  the  minimum  space 
and  costs  the  least  for  a  given  output.  In  closing,  Mr. 
Eaton  said  that  at  Cambridge  both  generators  are  excited 
by  a  steam-driven  unit. 

MEETING   OF   LUNCHEON   CLUB    SECTION. 

At  noon  the  regular  Friday  gathering  of  the  Luncheon 
Club  branch  of  the  New  England  Section  was  held  in  the 
hotel,  290  persons  being  present.  Chairman  Gibbs  an- 
nounced that  for  ten  successive  weeks  an  average  of  300 
electrical  men  have  been  meeting  on  Fridays  at  the  Ameri- 
can House,  Boston.  Queries  have  been  received  as  to  the 
ultimate  object  of  these  meetings.  Mr.  Gibbs  said  that  abso- 
lutely no  interest  controls  these  luncheons  other  than  that 
of  the  co-operative  benefit  of  those  who  attend.  The 
speaker  of  the  meeting  at  Springfield  was  Mr.  W.  H.  Blood, 
Jr.,  of  Stone  &  Webster,  Boston,  his  subject  being  "The 
Great  Northwest."  About  150  lantern  slides  were  shown 
of  the  scenic  and  industrial  features  of  the  Puget  Sound 
and  Alaska  country,  including  all  the  larger  electrical  in- 
stallations and  systems  now  in  service.  The  lecture  was 
received  with  great  interest  and  accomplished  much  in  the 
way  of  stimulating  the  desire  of  those  at  the  gathering  to 
attend  the  forthcoming  convention  of  the  N.  E.  L.  A.  at 
Seattle  in  the  early  summer. 

The  closing  business  session  on  Friday  afternoon  was 
occupied  with  the  reading  and  discussion  of  a  paper  by  Mr. 
Fred  H.  Smith,  superintendent  of  the  Worcester   (Mass.) 
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Electric  Liglit  Couipaiiy,  on    ' The  Dcvclopimiit  of   I'Kclric 
Vehicles  in  \ew  luiglaiul." 

KI.ECTRIC  VEUICI.es  IN  NEW  ENGLAND. 

The  aitliior  doprecated  the  ahsencc  of  co-operation  which 
until  very  recently  has  hold  back  the  development  of  the 
electric  \ehicle  and  emphasized  the  need  of  trained  super- 
vision in  securing  successful  operatioiL  The  recent  volume 
of  sales  was  cited,  especially  in  the  way  of  repeat  orders. 
It  is  estimated  that  by  191 5  half  a  billion  dollars  will  be 
invested  in  these  machines.  The  profits  of  the  immediate 
future  are  based  upon  the  fact  that  the  manufacturers  are 
now  selling  electric-vehicle  service  rather  than  the  mere 
vehicle  itself.  Figures  were  cited  showing  the  reliability 
of  electric  vehicle  transportation,  and  the  author  pointed  out 
the  superior  qualities  of  such  service  in  snowy  weather 
as  compared  with  the  frequent  stalling  of  gasoline  machines. 
He  touched  upon  the  Boston  Edison  Company's  hundred- 
thousand-dollar  advertising  campaign  on  behalf  of  the  elec- 
tric vehicle,  and  said  that  nine  out  of  twelve  companies  to 
which  inquiries  were  sent  in  New  England  are  giving  the 
subject  enthusiastic  attention.  He  closed  with  a  series  of 
inquiries  regarding  the  best  methods  of  development. 

Discussion. 

Mr.  J.  T.  Day,  Maiden,  Mass.,  stated  that  the  Maiden 
Electric  Company  now  has  six  vehicles  of  the  electric  type 
in  service.  The  cost  of  operation  of  one  outfit  which  re- 
placed three  horses  was  12  cents  per  mile.  A  modern  elec- 
tric vehicle  purchased  last  summer  has  made  6000  miles 
at  a  cost  of  5  cents  per  mile  and  replaces  two  horses,  being 
used  twenty-four  hours  daily.  He  recommended  the  estab- 
lishment of  garages  by  central  stations.  Mr.  J.  A.  Fleet, 
Portland,  Maine,  contended  that  in  his  case  there  is  room 
for  improvement  in  the  ability  of  a  small  equipment  to  cope 
with  snow.  Mr.  H.  F.  Thomson,  Massachusetts  Institute  of 
Technology,  Boston,  emphasized  the  importance  of  service. 
He  described  briefly  the  research  work  being  conducted  at 
the  Institute  upon  electric  vehicles,  and  pointed  out  the 
necessity  of  reducing  the  amount  of  standing  time  in  secur- 
ing economical  operation.  Mr.  Day  Baker,  Boston,  cited 
the  striking  snow  records  of  well-designed  electric  machines 
during  the  past  winter  and  touched  upon  the  enormous  in- 
crease of  business  which  the  electric-vehicle  industry  is  try- 
ing to  handle.  A  great  field  exists  for  the  operation  of  such 
machines  In  city  water,  fire  and  sewer  departments. 

President  W.  H.  Blood,  Jr.,  of  the  Electric  Vehicle  Asso- 
ciation of  America,  emphasized  the  live  qualities  of  that 
two-year-old  organization  and  said  that  more  than  one 
manufacturer  had  testified  in  forcible  words  how  much  his 
business  has  been  increased  by  the  publicity  given  to  the 
electric  vehicle  within  the  past  year  or  so.  Nearly  $50,000 
has  already  been  raised  for  the  1912  advertising  campaign 
of  the  association.  Absolute  neutrality  on  the  part  of  the 
central  station  toward  different  makers  is  the  price  of  safe 
and  continued  growth. 

Chief  W.  H.  Daggett  of  the  Springfield  Fire  Department 
then  described  the  electric  ladder  trucks  and  hose  wagons 
in  that  city,  which  are  making  literally  a  world  record  as 
to  economy  and  reliability  of  operation.  The  department 
is  fast  becoming  a  horseless  one.  Said  Mr.  Daggett :  "The 
electric  ladder  truck  put  into  service  a  year  ago  so  far 
hasn't  had  a  single  skip  or  a  sign  of  hesitation,  and  has  not 
been  out  of  service  fifteen  seconds  since  we  owned  it!"  He 
remarked  that  the  same  thing  could  be  said  of  the  hose 
wagon.  Springfield  will  soon  operate  five  pieces  of  fire 
apparatus  by  electricity. 

FIRE  DEPARTMENT  DEMONSTRATION  OF  ELECTRIC-VEHICLE 
SERVICE. 

Through  the  initiative  of  President  Day  Baker,  of  the 
Boston  Electric  Vehicle  CJub,  and  the  courtesy  of  Chief 
Daggett,  a  still  alarm  was  turned  in  from  the  hotel  at  the 


close  of  the  above  discussion,  and  before  all  the  members 
and  guests  had  time  to  reach  the  sidewalk  two  electric  lad- 
der trucks  and  the  hose  wagon  came  flying  up  the  street  at 
high  Sliced,  the  apparatus  coming  to  a  stop  innnedialely  in 
front  of  the  hotel,  where  it  was  thoroughly  inspected  by  a 
large  crowd  of  interested  central-station  men.  Assistant 
Chief  Kimball  stated  that  scarcely  a  day  passes  wiicn 
Springfield  is  not  visited  by  some  one  from  a  remote  part  of 
the  country  interested  in  this  pioneer  installation  of  electric 
vehicles  in  fire  department  service.  These  electric  vehicles 
have  been  fully  described  in  previous  issues  of  the  Electrical 
World. 

At  the  close  of  the  afternoon  many  members  and  guests 
availed  themselves  of  an  oppcjrtunity  to  inspect  the  mag- 
nificent new  offices  of  the  United  IClectric  Light  Company, 
on  State  Street,  Springfield,  near  the  municipal  groujj  of 
buildings.  A  description  of  these  offices  will  be  printed  in  a 
later  issue. 

liANQUET. 

The  convention  closed  with  a  banquet  in  the  hotel  in  the 
evening.  At  the  conclusion  of  the  repast,  Mr.  L.  R.  Wallis, 
Boston,  presented  the  report  of  the  rate  committee,  which 
advised  getting  rid  of  all  special  rates  as  fast  as  possible 
and  which  recommended  making  street-lighting  contracts 
on  the  basis  of  the  Boston  system  of  rates,  which  takes 
account  of  the  fixed  cost  per  lamp  per  year,  the  running 
cost  per  lamp  per  hour  and  the  life  of  the  contract,  a  dis- 
count being  given  for  every  year  which  it  is  to  run.  Thirty- 
one  out  of  the  thirty-five  municipalities  now  served  by  the 
Boston  company  are  supplied  with  energy  on  the  basis  of 
ten-year  lighting  contracts.  A  flat-rate  charge  per  lamp  per 
year  is  iriadvisable. 

The  guests  at  the  banquet  included  President  John  F. 
Gilchrist,  of  the  National  Electric  Light  Association;  Vice- 
president  Frank  M.  Tait  and  Secretary  T.  Commerford 
Martin.  President  Gilchrist  spoke  of  the  duty  of  the  central 
station  in  rendering  a  public  service,  of  the  relations  be- 
tween employer  and  employee,  relations  with  the  general 
public  outside  the  customers,  relations  between  central  sta- 
tions and  the  public  authorities  and  between  central  stations 
and  kindred  industries.  He  emphasized  the  right  of  the 
public  to  an  opinion  concerning  the  conduct  of  affairs,  the 
benefits  of  permitting  employees  to  share  in  the  prosperity 
of  their  companies,  the  civic  pride  evidenced  in  the  erection 
of  such  an  office  building  as  that  in  Springfield,  and  the 
co-operation  possible  with  contractors,  manufacturers  and 
jobbers.  Finally  the  relations  between  different  central  sta- 
tions in  the  association  itself  were  considered,  and  the 
value  of  company  and  geographical  sections  in  dealing  with 
detailed  problems  pointed  out.  The  work  of  the  Boston 
Luncheon  Club  section  was  commended,  and  a  high  tribute 
was  paid  to  Mr.  C.  H.  Hodskinson  and  the  transportation 
committee  for  their  work  in  connection  with  the  plans  for 
the  Seattle  convention. 

Mr.  Tait  spoke  in  terms  of  praise  of  the  work  of  the 
New  England  Section,  and  Secretary  Martin  spoke  in  a 
happy  vein  of  the  growth  of  the  N.  E.  L.  A.,  the  possibilities 
of  its  reaching  a  total  membership  of  50,000  in  the  next 
five  years  and  the  desirability  of  the  3500  remaining  central 
stations  becoming  parts  of  the  organization. 

The  following  officers  will  direct  the  affairs  of  the  New 
England  Section  for  the  ensuing  year :  President,  Mr.  J.  S. 
Whitaker,  Portsmouth,  N.  H. ;  vice-president,  Mr.  A.  B. 
Lisle,  Providence,  R.  L;  treasurer,  Mr.  Welles  E.  Holmes, 
Cambridge,  Mass. ;  secretary.  Miss  O.  A.  Bursiel,  149  Tre- 
mont  Street,  Boston,  Mass.  Executive  committee:  Messrs. 
L.  D.  Gibbs,  Boston ;  George  S.  Haley,  Rutland,  Vt. ;  T.  J. 
Chase,  Concord,  N.  H. ;  F.  D.  Adams,  New  Haven,  Conn.; 
A.  F.  Townsend,  Woonsocket,  R.  L;  J.  A.  Fleet,  Portland, 
Maine.  Mr.  W.  L.  Mulligan,  Springfield,  Mass.,  was  chair- 
man of  the  committee  on  entertainment  at  the  Springfield 
convention,  the  program  being  in  charge  of  Mr.  Allen 
Foster,  Boston. 
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MONOCHROMATIC  LIGHT  AND  VISUAL  ACUITY. 


A  paper  on  "The  Influence  of  the  Spectral  Character  of 
Light  on  Effectiveness  of  Ilkimination"  was  presented  be- 
fore the  Chicago  Section  of  the  Illuminating  Engineering 
Society  on  March  21  by  Mr.  .M.  Luckiesh,  assistant  physicist 
of  the  National  Electric  Lamp  Association.  The  paper  was 
a  resume  of  former  work  done  on  this  subject,  with  an 
account  of  some  original  investigations  by  the  author. 
Much  of  it  was  devoted  to  optics,  and  the  speaker  explained 
the  chromatic  aberration  of  the  eye.  He  said  that  mono- 
chromatic light  seems  to  be  the  best  for  visual  acuity  or 
detailed  revealing  power.  However,  monochromatic  light 
distorts  color  values,  and  therefore  the  practical  value  of 
monochromatic-light  sources  is  limited  by  this  considera- 
tion. Perhaps  the  value  of  visual  acuity  in  practical  life 
has  been  rather  overrated.  In  photometry  the  acuity 
method  may  give  wrong  results  where  we  are  simply  con- 
cerned with  brightness.  In  many  cases  the  usual  pho- 
tometric methods  are  more  just  than  acuity  methods.  Fur- 
thermore, the  latter  methods  do  not  allow  for  eye  fatigue. 

Mr.  R.  F.  Schuchardt,  chairman  of  the  section,  who  pre- 
sided, agreed  with  the  speaker  that  acuity  methods  are  open 
to  criticism,  and  Mr.  J.  R.  Cravath  was  also  of  the  opinion 
that  the  acuity  method  of  photometry,  as  practised  in  the 
laboratory,  is  not  always  to  be  accepted  as  a  guide  in  engi- 
neering practice.  Mr.  George  C.  Keech  made  the  interest- 
ing announcement  that  experiments  are  now  under  way 
having  for  their  object  the  production  of  a  commercial 
illuminant  that  will  bring  out  practically  all  the  colors  of 
the  spectrum  and  have  an  efficiency  of  about  i  watt  per 
candle.  He  promised  to  lay  the  results  of  these  experi- 
ments before  the  society  at  a  later  date.  Mr.  T.  H.  Aldrich, 
Dr.  M.  G.  Lloyd  and  others  took  part  in  a  discussion  which 
related  largely  to  Mr.  Luckiesh's  blackboard  demonstration 
of  his  laboratory  experiments. 


DEFEAT  OF  MUNICIPAL   OWNERSHIP  AT  SOUTH 
FRAMINGHAM,  MASS. 


An  important  and  broadly  significant  victory  over  the 
municipal  ownership  propaganda  was  won  by  the  Edison 
Electric  Illuminating  Company  of  Boston  on  March  19  in  the 
town  of  South  Framingham,  Mass.,  one  of  the  outlying  com- 
munities in  the  western  portion  of  its  system.  For  the  past 
six  years  municipal  ownership  ideas  have  been  agitated  in 
the  town,  which  has  a  population  of  about  6000  persons, 
and  the  Selectmen  have  constantly  refused  during  that 
period  to  make  a  contract  for  street  and  public  lighting  for 
a  term  of  over  one  year,  the  matter  coming  up  yearly  at 
the  regular  town  meetings.  As  a  result  of  the  unwilling- 
ness of  the  town  to  enter  into  a  long-term  contract  the  tax- 
payers have  lost  about  $6,000  in  street-lighting  discounts 
during  the  last  half  decade. 

Two  years  ago  a  committee  of  five  was  appointed  to  in- 
vestigate the  possibilities  of  a  municipal  plant  for  the  street 
and  public  building  lighting  service.  The  committee  made 
an  elaborate  report  showing  the  supposed  costs  of  service 
in  a  large  number  of  municipal  plants  in  Massachusetts 
and  elsewhere,  and  a  year  ago  an  article  was  incorporated 
in  a  warrant  to  see  if  the  town  would  vote  to  establish  a 
municipal  plant.  The  matter  was  submitted  to  Australian 
ballot,  and  apparently  little  interest  was  shown,  the  vote 
being  small.  By  a  comfortable  majority  the  municipal  own- 
ership plans  were  defeated.  The  committee  and  its  ad- 
herents then  went  to  the  Legislature  and  endeavored  with- 
out success  to  have  the  municipal  ownership  statute  changed 
so  that  only  a  majority  vote  would  be  required  to  establish 
the  municipal  system.  Under  the  existing  law  a  two-thirds 
vote  must  be  secured  before  municipal  ownership  can  be 
adopted,  and  at  two  successive  elections  held  at  intervals 


not  less  than  three  months  nor  more  than  two  years  apart. 

After  the  defeat  of  the  project  a  year  ago  at  an  adjourned 
session  of  the  annual  town  meeting  the  committee  was  con- 
tinued and  authorized  to  make  a  further  investigation.  The 
second  report  was  submitted  to  the  town  meeting  on  March 
12,  191 2.  The  committee  urged  that  the  favorable  vote 
desired  was  required  only  as  a  test  of  the  sentiment  of  the 
people,  no  previous  favorable  vote  having  been  given. 

At  the  meeting  on  March  19  a  total  of  913  votes  was  cast, 
6g8  votes  being  necessary  for  the  indorsement  of  the 
municipal  propaganda  for  the  first  time.  The  vote  stood 
403  yeas  and  510  nays.  The  committee  was  immediately 
discharged  by  a  unanimous  vote,  and  the  Selectmen  were 
unanimously  authorized  to  enter  into  a  ten-year  lighting 
contract  with  the  Edison  company.  It  is  noteworthy  that 
within  the  past  few  months,  in  spite  of  the  agitation  in 
South  Framingham  prior  to  the  final  disposition  of  the 
matter,  the  Selectmen  of  the  neighboring  towns  of  Shel- 
burne,  HoUiston  and  Medway  have  signed  ten-year  lighting 
contracts  with  the  company. 


Enactment  of  Public  Utility  Law  in  California. 


The  new  public  utilities  act  in  the  State  of  California  be- 
came effective  on  March  23.  This  act  was  passed  by  the 
Legislature  in  extraordinary  session  during  December  last 
and  provides  for  the  regulation  of  all  corporations  and  per- 
sons engaged  in  the  so-called  public  utilities.  Broad  powers 
are  conferred  upon  the  railroad  commission,  under  which 
it  has  authority  to  fix  rates,  regulate  service,  equipment  and 
extensions  and  supervise  the  issue  of  stocks,  bonds  and 
other  securities.  No  public  utility  has  the  right  to  sell  its 
property,  to  engage  in  mergers  or  consolidations  or  to  issue 
new  securities  without  first  obtaining  the  consent  of  the 
commission.  The  new  law  provides,  however,  that  incorpo- 
rated cities  and  towns  shall  retain  the  powers  over  all  public 
utilities  which  they  now  enjoy,  unless  they  choose  to  trans- 
fer them  to  the  commission. 


PUBLIC  SERVICE  COMMISSION' NEWS. 

XEW  YORK  COMMISSION. 

The  Public  Service  Commission  for  the  First  District  has 
ordered  an  inquiry,  to  begin  March  29,  into  the  question  of 
the  service  pressure  furnished  by  the  gas  companies  sup- 
plying Manhattan  and  the  Bronx.  In  the  Stevens  law, 
which  reduced  the  price  of  gas  in  these  boroughs  to  80  cents 
per  1000  cu.  ft.,  there  was  a  clause  providing  for  the 
maintenance  of  a  certain  pressure  by  the  gas  companies. 
The  United  States  Supreme  Court,  in  its  decision  upholding 
the  80-cent  rate,  declared  the  pressure  clause  unconstitu- 
tional. Thereupon  the  Public  Service  Commission,  which  is 
empowered  by  law  to  deal  with  the  question,  began  an  in- 
vestigation of  pressure  conditions  and  employed  Mr.  W.  A. 
Baehr,  a  gas  engineer,  to  conduct  the  investigation.  Mr. 
Baehr  has  completed  his  work  and  has  made  a  report  to  the 
commission.  This  report  will  be  used  at  the  public  hearings 
in  the  forthcoming  inquiry,  which  will  be  held  to  determine 
what  orders,  if  any,  shall  be  issued  to  regulate  the  pressure. 
Commissioner  Milo  R.  Maltbie  will  preside  at  the  inquiry. 
The  commission  has  received  in  the  last  few  years  several 
complaints  as  to  pressure,  some  of  them  holding  that  the 
pressure  was  excessive  and  others  complaining  that  the 
pressure  was  too  weak.  It  is  expected  that  the  inquiry  will 
develop  what  cause  exists  for  such  complaints  and  will  en- 
able the  commission  to  apply  the  remedy,  if  any  is  needed, 
by  proper  orders. 

The  commission  has  issued  an  order  to  the  Interborough 
Rapid  Transit  Company,  which  operates  the  New  York 
subway,  to  install  an  emergency  lighting  system  in  all  cars 
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iipciMU-d  ill  the  .subway.  In  cuicrgcncifs  due  lo  accidents 
or  other  causes  the  current  is  soinetiuies  suddeidy  shut  oil 
and  tliis  leaves  the  trains  in  darkness.  Tlie  euier).;ency  .sys- 
tem will  finiiish  a  certain  number  of  lamps  in  each  car 
which  will  be  supplied  with  current  independently  of  the 
thirtl-rail,  cither  by  storage  battery  or  other  device,  and 
will  be  so  adjusted  that  when  the  onlinary  lamps  go  out  the 
emergency  lamps  will  automatically  come  into  service  at 
once,  in  case  of  accident  tiie  sudden  darkness  into  whicli 
the  cars  are  plunged  in  the  subway  aggravates  the  frigiit  of 
the  passengers,  but  with  an  emergency  lighting  system  such 
a  panic  factor  will  be  made  impossible.  The  order  also  re- 
quires the  ciimpany  to  provide  uniform  illumination  at  sta- 
tions, surticient  for  reading  purposes,  on  all  platforms,  and 
to  put  tungsten  or  other  metallic-filament  lamps  in  all  cars. 

The  I'ublic  Service  Commission  for  the  Second  Dis- 
trict has  made  an  order  requiring  the  Buffalo  &  Lake  Erie 
Traction  Company  to  install  an  additional  feeder  line  ex- 
tending from  its  substation  at  Athol  Springs  to  the  Black- 
well  Canal  on  the  Hamburg  Pike,  the  cables  to  be  connected 
to  the  feeder  system  between  the  Ridge  Road  and  Hamburg. 
Sufficient  power  supply  is  required  after  the  feeder  system 
is  completed  to  light,  heat  and  operate  properly  all  cars 
which  run  to  and  from  the  terminus  in  Hamburg  village  at 
a  rate  of  speed  to  be  approved  by  the  commission.  The 
installation  is  to  be  completed  on  or  before  Aug.  i,  1912. 
The  company  is  also  required  to  install  at  Hamburg  facili- 
ties for  turning  its  cars  at  that  point,  and  after  the  facilities 
are  installed  the  company  will  be  required  to  turn  cars  at 
that  point  and  also  at  its  terminus  in  the  city  of  Buffalo. 

The  order  was  made  following  the  complaint  of  Samuel 
Fleischmann,  of  Hamburg,  upon  which  hearings  were  had 
and  an  inspection  of  the  company's  system  was  made  by 
representatives  of  the  commission.  In  addition  to  the 
order  made  by  the  commission,  the  company  has  accepted 
and  is  complying  with  recommendations  made  by  the  com- 
mission's inspector  as  to  the  installation  of  switches  between 
Ridge  Road  and  Hamburg,  stopping  all  cars  at  certain 
points  between  Bufifalo  and  Hamburg,  cutting  out  twenty- 
four  stops  previously  made,  putting  in  a  schedule  on  its 
Hamburg  line  based  on  a  material  reduction  in  running  time 
between  Hamburg  and  BufYalo,  the  installation  of  brakes, 
requiring  conductors  to  announce  passenger  stops  and  re- 
quiring the  motormen  and  conductors  to  exchange  signals 
at  points  on  single-track  portions  of  the  Hamburg  division. 

The  commission  has  authorized  the  Union  Springs  Light 
&  Power  Company  to  exercise  franchises  granted  by  the 
village  of  Union  Springs,  Cayuga  County,  giving  permis- 
sion to  maintain  an  electric  light  plant  in  that  village. 

On  March  8  the  commission  for  the  Second  District 
issued  a  sweeping  order  requiring  all  electrical  corpora- 
tions and  municipalities  owning  poles  and  wires  on  public 
or  private  rights-of-way  to  stencil  and  number  their  poles 
and  structures  in  accordance  with  detailed  instructions  set 
forth  in  the  order.  The  order  af¥ects  all  central-station, 
telephone,  telegraph,  railway  and  municipal  corporations. 
The  stencil  must  exhibit  the  corporate  initials,  name  or 
symbol  and  a  number  which  will  distinguish  the  location. 
The  preferable  method  of  stenciling  is  with  paint,  but  metal 
tags,  badges  or  stamps  are  admissible.  In  the  case  of  a 
double  line  of  poles,  supporting  overhead  trolley  wires, 
only  one  line  need  be  stenciled.  When  the  pole  line  is  a 
through  or  trunk  line,  stencils  are  only  required  on  every 
fifth  pole  except  in  cities,  towns  or  villages.  Every  cor- 
poration is  required  to  file  with  the  commission  before 
May  I,  1912,  a  statement  of  the  form  of  stencil  which  it 
has  adopted  and  the  method  of  numbering  used.  The  work 
of  stenciling  must  be  completed  by  Jan.  i,  1913. 

OHIO  COMMISSION. 

A  petition  has  been  filed  with  the  Ohio  commission  by 
the  Sandusky  Telephone  Company,  of  Sandusky,  and  the 
Vickery  Telephone  Company,  of  Vickery,  both  independent 


companies,  asking  for  permission  to  make  physical  con- 
nection between  their  plants  and  operate  a  joint  toll  line. 
It  is  stated  that  they  cover  the  same  territory  and  further 
extension  of  lines  by  each  would  result  in  needless  duplica- 
tion. They  also  ask  for  approval  of  a  new  schedule  of 
toll  charges,  which  is  practically  the  same  as  formerly,  ex- 
cei)t  for  a  few  rates  to  new  points. 

WISCONSIN  COMMISSION. 

rile  \\'isc(jnsin  commission  recently  issued  an  order  re- 
(piiring  the  Milwaukee  Northern  Railway  Company  to  im- 
I)rove  its  interurban  service  on  certain  sections  of  its  line 
between  Milwaukee  and  Fond  du  Lac.  The  complaint 
alleged  that  the  service  rendered  by  the  defendant  company 
between  the  village  of  Mequon  and  the  city  of  Milwaukee 
was  inadequate  and  discriminatory,  and  that  the  increase  in 
fares,  which  took  place  about  two  years  ago,  was  not  war- 
ranted. An  analysis  of  the  earnings  and  operating  ex- 
penses for  the  year  ended  June  30,  1911,  showed  that,  not- 
withstanding the  increase  in  passenger  earnings,  the  net 
rate  of  return  was  only  2.48  per  cent  upon  the  cost  of  re- 
production. The  commission  considered  that  the  cost  of 
reproduction  was  the  proper  value  to  use  in  computing  the 
rate  of  return,  for  the  reason  that  the  company  was  en- 
titled to  an  allowance  for  going  value  and  working  capital 
in  addition  to  its  present  value.  The  present  value  of  the 
property  was  determined  to  be  $1,852,623  and  the  cost  of  re- 
production $2,098,000  as  of  June  30,  1911.  Depreciation 
was  computed  upon  the  2  per  cent  sinking  fund  basis.  The 
low  rate  of  return  did  not  warrant  any  reduction  in  fares. 

The  engineering  staf¥  made  an  extensive  investigation  of 
the  service  rendered  by  the  defendant  company  during  the 
month  of  August,  1911.  The  results  of  this  investigation 
showed  that  the  service  was  inadequate,  especially  during 
certain  days  of  the  week  when  the  cars  often  ran  far  behind 
their  schedules.  At  these  times  also  the  cars  were  over- 
loaded to  such  an  extent  that  they  often  carried  from  70 
per  cent  to  100  per  cent  moi*e  passengers  than  the  rated 
capacity.  In  devising  means  to  relieve  the  situation  the 
engineering  department  decided  that  the  operation  of  cars 
in  multiple  unit  trains  would  not  be  feasible,  but  that  the 
traffic  should  be  taken  care  of  by  increasing  the  number  of 
cars  in  operation.  Upon  the  recommendation  of  the  en- 
gineering staff,  the  commission  ordered  the  Milwaukee 
Northern  Company  to  double-track  certain  specified  sections 
of  its  system;  to  increase  and  extend  its  siding  facilities; 
to  purchase  additional  cars  of  the  city  type  for  local  service, 
and  to  offer  twenty-minute  local  service  in  lieu  of  the  hourly 
and  half-hourly  local  service  now  in  effect.  The  order 
must  be  complied  with  before  June  i,  1912.  After  the  re- 
spondent has  taken  the  necessary  steps  to  improve  the 
service  complained  of,  the  commission  will  cause  a  second 
investigation  to  be  made  to  determine  the  adequacy  and 
efficiency  of  the  service  then  rendered. 


Current  News  and  Notes 

Boston  Electrification  Plans. — On  March  5  the  com- 
mittee on  railroads  of  the  Massachusetts  Legislature  con- 
cluded hearings  upon  several  bills  providing  for  the 
electrification  of  steam  railroads  in  the  Boston  district. 
Chairman  J.  F.  Jackson,  of  the  Massachusetts  Railroad 
Commission,  urged  the  passage  of  a  mandatory  act  as  an 
initial  step  toward  abolishing  the  steam  locomotive  in  the 
Boston  district.  The  prospects  of  electrification  are  at 
present  somewhat  retarded  by  the  absence  of  favorable  ac- 
tion at  the  last  session  upon  the  proposition  to  permit  the 
New  Haven  company  to  build  a  tunnel  between  the  North 
and  South  stations  at  Boston,  which  carried  with  it  an 
agreement  to  electrify  the  suburban  lines  between  Read- 
ville  on  the  south  and  Beverlv  on  the  north. 
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City  Electrical  I-Lngineek  for  Los  Angeles. —  Ihc  Pub- 
lic Welfare  Committee  of  Los  Angeles  has  approved  the 
recommendation  of  the  Fire  Commission  that  the  position 
of  superintendent  of  tiie  Bureau  of  Fire  Alarm  and  Police 
Telegraph  be  abolished  and  that  the  new  position  of  city 
electrical  engineer  be  created,  the  salary  to  be  $3,ooc  a 
year. 

Street  Lighting  in  Denver. — Electric  street  lighting  in 
Denver  cost  $169,867  in  191 1.  The  estimate  for  the  present 
year  is  $180,660,  which  would  provide  for  2478  arcs  at  $60 
a  year  and  mo  50-cp  incandescent  lamps  at  $28  a  year 
as  well  as  the  lighting  of  the  Welcome  Arch.  The  latter 
has  1294  4-cp  lamps,  and  it  is  maintained  at  $900  a  year. 
The  Denver  Gas  &  Electric  Light  Company  has  the  contract 
for  the  city  lighting. 

*  *     * 

Prompt  Denial  of  Exaggerated  Reports  of  Da. mage  to 
Keokuk  Dam. — Newspaper  reports  under  date  of  March  24 
represented  that  high  water  had  caused  a  fissure  of  con- 
siderable proportions  in  the  "main  protection  of  the  con- 
struction" for  the  dam  of  the  Mississippi  River  Power 
Company  in  the  Mississippi  River  at  Keokuk,  la. ;  also  that 
"an  ice  gorge  broke,  sweeping  away  a  power  house." 
Authoritative  advices  from  Keokuk  on  March  25  are  to  the 
effect  that  the  newspaper  reports  arc  greatly  exaggerated ; 
that  the  loss  to  that  date  did  not  exceed  $50;  that  work  is 
proceeding  as  usual,  and  that  no  further  damage  is  expected. 

Ontario  Hydro-Electric  Commission  Bill. — A  bill  in- 
troduced in  the  Ontario  House  to  amend  the  power  commis- 
sion act  confers  very  broad  powers  on  the  Hydro-Electric 
Commission,  enabling  it  to  take  over  existing  power-trans- 
mission lines,  improve  water-powers,  regulate  the  installa- 
tion of  electrical  equipment  and  wiring,  control  municipal 
rates  for  electrical  energy  or  the  rates  of  any  distributing 
company  taking  energy  from  the  commission,  prescribe 
uniform  accounting  for  energy-taking  municipalities,  order 
wires  under  its  jurisdiction  placed  underground,  and  appro- 
priate the  local  distributing  plants  of  municipalities  which 
have  contracted  with  the  commission  for  energy. 

*  *     * 

Reconstruction  of  Hatfield  Dam. — The  cities  of  La 
Crosse.  Wis.,  and  Winona,  Minn.,  expect  to  receive  hydro- 
electric energy  within  five  weeks  from  the  Hatfield  (Wis.) 
plant  of  the  La  Crosse  Water  Power  Company,  whose 
Dells  and  Hatfield  reservoirs  were  destroyed  last  October 
by  a  flood  in  the  Black  River  which  carried  away  the  earth 
walls  of  the  concrete  structures.  The  Hatfield  dam  is  being 
reconstructed  in  the  form  of  concrete  piling  carrying  both 
a  Tainter  gate  spillway  and  the  tracks  of  the  Green  Bay  & 
Western  Railroad.  The  break  dynamited  in  the  pcwer- 
canal  bank  will  be  repaired  as  soon  as  the  ground  thaws, 
and  operation  will  be  resumed  as  before,  using,  however, 
only  the  lower  reservoir  for  water  storage  for  the  present. 


Diesel  Engines  in  Oceangoing  Vessels. — The  Sclandia, 
which  was  built  in  Denmark  for  the  East  Asiatic  Company, 
is  the  largest  vessel  yet  built  equipped  with  Diesel  engines. 
The  length  is  370  ft.  and  the  beam  is  53  ft.  The  propelling 
machinery  consists  of  two  sets  of  4-cycle  Diesel  motors, 
each  with  eight  cylinders  20.8  in.  by  28.7  in.,  developing 
2500  hp  at  140  r.p.m.  Two  auxiliary  Diesel  engines,  each 
having  four  cylinders  and  developing  250  hp  at  230  r.p.m., 
are  used  for  driving  air  compressors  and  two  electric  gen- 
erators. Energy  at  220  volts  is  used  for  driving  all 
auxiliary  apparatus,  pumps,  stearing  gear,  refrigerating 
machines,  the  capstan,  all  winches  on  deck,  etc.  For  light- 
ing purposes  the  energy  is  stepped  down  to  no  volts.  One 
vessel    duplicating   the   Selaiidia    in    every    respect    is   now 


approaching  completion,  a  third  is  under  construction,  and 
two  slightly  larger  ones  have  been  ordered  by  the  same 
company. 

*  *     * 

Louisville  Central  Stations  and  Electrical  Con- 
tractors at  Loggerheads. — The  competition  for  new  busi- 
ness between  the  Louisville  Lighting  Company  and  the 
Kentucky  Electric  Company,  both  of  which  have  stations 
at  Louisville,  Ky.,  has  become  so  keen  as  to  affect  also  the 
electrical  contractors  of  the  city.  The  Louisville  Electrical 
Contractors'  Association  has  made  strong  efforts  to  secure 
the  consent  of  both  companies  to  a  plan  permitting  the  sale 
of  lamps  to  remain  in  the  hands  of  the  dealers,  or  to  some 
form  of  agreement  whereby  prices  will  be  maintained.  The 
plan  embraces  besides  lamps,  electric  fans,  heating  ap- 
paratus, etc.  The  contractors  have  taken  the  ground  that 
the  general  public  now  has  sufficient  knowledge  and  appre- 
ciation of  the  various  electrical  devices  to  enable  them  to 
be  handled  by  contractors  in  the  regular  way.  Thus  far 
complete  agreement  between  the  lighting  companies  and 
the  contractors  has  not  been  effected. 

*  *     * 

Milwaukee  Electrical  League. — The  recently  organ- 
ized Milwaukee  Electrical  League  has  about  150  members 
on  its  roll.  The  membership  is  limited  to  those  interested 
professionally  and  commercially  in  the  electrical  industry  in 
Milwaukee  and  vicinity,  including  electrical  engineers, 
manufacturers  and  dealers,  electrical  contractors,  employees 
of  the  electric-service  companies  and  others.  The  objects 
of  this  society  are  to  promote  good  fellowship  and  to  fur- 
ther the  interests  of  the  electrical  industry  in  Milwaukee 
and  vicinity,  also  to  aid  in  the  civic  advancement  of  the 
community.    The  officers  are  as  follows ;    President,  Mr.  F. 

A.  Vaughn,  electrical  engineer;  first  vice-president,  Mr.  S. 

B.  Way,  The  ^Milwaukee  Electric  Railway  &  Light  Com- 
pany; second  vice-president,  'Sir.  Arthur  Polacheck,  Charles 
Polachcck  &  Brother;  treasurer,  Mr.  George  F.  Rohn,  elec- 
trical contractor;  secretary,  Mr.  L.  L.  Tatum,  Cutler-Ham- 
mer Manufacturing  Company;  assistant  secretary,  Mr.  J.  C. 
Schmidtbauer,  Julius  Andrae  &  Sons  Company.  It  is  pro- 
posed to  have  semi-monthly  luncheons,  with  an  address  by  a 
speaker  provided  by  the  program  committee,  of  which  Mr. 

C.  N.  Duffy  is  chairman. 

*  *     * 

Another  Reduction  of  Rates  in  St.  Louis. — Another 
reduction  in  the  maximum  kilowatt-hour  rate  from  11  cents 
to  10  cents,  to  take  effect  May  i,  has  been  announced  by 
Mr.  A.  C.  Einstein,  general  manager  of  the  C^nion  Electric 
Light  &  Power  Company,  of  St.  Louis.  With  an  additional 
discount  of  5  per  cent  for  prompt  payment,  the  actual  maxi- 
mum rate  will  be  9.5  cents,  which  meets  the  rate  as  "regu- 
lated" by  the  Public  Service  Commission  of  St.  Louis, 
although  the  Circuit  Court  has  decided  that  this  rate  was 
not  in  accordance  with  law  as  not  complying  with  the 
language  of  the  statute.  The  secondary  rate  for  residence 
customers  is  6  cents  for  all  consumption  over  4  kw-hr.  a 
month  for  each  of  the  first  four  active  rooms  and  2.5  kw-hr. 
for  cacli  additional  room  counted.  As  three  bedrooms  are 
not  counted,  the  owner  of  an  eight-room  house  will  pay  10 
cents  a  kw-hr.  for  the  first  4  kw-hr.  used  in  four  of  the 
rooms  and  10  cents  for  the  first  2.5  kw-hr.  used  in  the  fifth 
room,  but  will  get  all  excess  consumption  at  6  cents  a  kw-hr. 
Thus,  after  he  has  used  18.5  kw-hr.  at  10  cents,  amounting 
to  $1.85.  the  consumer  will  get  the  excess  consumption  at  6 
cents  a  kw-hr.  Less  than  a  year  ago  the  company  reduced 
the  maximum  rate  from  12  cents  to  11  cents.  Mr.  Einstein 
also  announces  a  substantial  reduction  in  the  price  of 
tungsten  lamps  beginning  May  i.  The  minimum  meter 
charge  of  $1  a  month  will  be  retained.  It  is  expected  that 
some  time  next  year  the  company  will  obtain  about  20,000 
kw  from  the  electrical  plant  of  the  Mississippi  River  Power 
Company  at  Keokuk. 
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ranf^cnioiits  arc  being  inacic  by  Mr.  \V.  II.  Brown,  of  the 
Red  River  Power  (.'ompaiiy,  liraiid  I'orks,  N.  1).,  to  or- 
gani/e  the  North  Dakota  l'ul)hc  Ulihtics  Association  among 
the  tliirty-seven  ccntr.il  station  companies  now  ojjerating 
in  tliat  State. 

*  ♦     ♦ 

Irrigation  Electric  Plant. — Mr.  VV.  M.  Danglicrty,  of 
Artesia,  N.  M.,  is  promoting  a  produccr-gas-engine-driven 
electric  power  station  to  transmit  energy  over  a  ricli 
artesian  territory  abont  Artesia,  30  by  10  miles,  for  irriga- 
tion by  pnmping.  Tliis  method  saves  the  large  seepage  in 
long  ditches  and  has  proved  highly  successful  in  placing 
water  on  otherwise  dry  lands.  Land  in  alfalfa  is  worth 
$150  to  $200  per  acre,  and  in  orchards  from  $500  to  $1,000. 
It  is  proposed  to  supply  water  by  metered  electric  pumps,  to 
cost  approximately  $1.50  to  $2.50  per  acre-foot,  the  usual 
amount  necessary  for  a  season's  irrigation. 

*  *     * 

PHii.ADEi.riiiA  Electric  Company  Section,  N.  K.  L.  A. 
— The  general  meeting  of  the  Philadelphia  Electric  Com- 
pany Section  of  the  National  Electric  Light  Association 
was  held  March  18  and  drew  an  attendance  of  450.  The 
speaker  was  Mr.  J.  J.  Carty,  chief  engineer  of  the  American 
Telegraph,  Telephone  &  Cable  Company,  whose  topic  was 
"Philadelphia  and  the  Development  of  the  Telephone  Art." 
The  underground  system  between  Washington  and  Boston 
was  described  as  well  as  the  manner  in  which  the  circuits 
are  used  for  telephone  and  telegraph  work.  Mr.  Carty  also 
explained  the  phantom  circuit  in  an  interesting  manner. 
The  Meter  Department  Branch  met  on  March  i  and  dis- 
cussed two  original  papers,  one  by  Mr.  H.  C.  Albrecht  on 
voltage  regulation  and  the  other  by  Mr.  N.  E.  Funk  on  the 
relations  and  calculations  of  voltages  in  two-phase,  three- 
wire  systems.  Mr.  R.  A.  Heubner  presented  a  paper  on 
costs  as  the  basis  of  efificiency  before  the  Accounting  De- 
partment Branch  on  March  12,  and  the  Commercial  Depart- 
ment meeting,  which  was  held  on  March  25,  was  addressed 
by  Mr.  A.  C.  F.  Keleher,  of  the  Holophane  Company.  Mr. 
Keleher  gave  a  helpful  talk  on  salesmanship. 

*  *     * 

Illuminating  Engineers'  Activity  in  Civic  Affairs. — 
The  committee  of  the  Chicago  Section  of  the  Illuminating 
Engineering  Society  appointed  to  confer  with  the  city 
authorities  in  relation  to  the  suspension  of  several  thousand 
new  flaming-arc  lamps  to  be  installed  for  street  lighting  in 
Chicago  has  been  actively  at  work  under  the  direction  of 
Mr.  J.  R.  Cravath,  the  chairman,  and  Mr.  T.  H.  Aldrich, 
the  vice-chairman.  Both  to  secure  illuminating  efficiency 
and  to  promote  the  eye-comfort  of  users  of  the  streets,  the 
illuminating  engineers  recommend  that  the  powerful  new 
lamps  be  suspended  at  a  height  of  30  ft.  above  the  street. 
The  plan  tentatively  adopted  by  the  city  electrician  calls 
for  a  suspension  of  20  ft.,  the  objection  to  the  greater  height 
being  the  increased  expense  for  lamp  standards  and  practical 
difficulties  in  the  matter  of  trimming  the  lamps.  The  com- 
mittee has  conferred  with  the  Mayor  and  the  city  electrician, 
and  it  has  also  presented  a  formal  protest  against  the  20- ft. 
suspension  in  a  communication  to  the  City  Council,  which 
has  been  referred  to  the  committee  on  gas,  oil  and  electric 
light.  The  20-ft.  suspension  has  not  been  absolutely  deter- 
mined upon,  although  it  was  favored  by  the  city  authorities 
for  the  reasons  mentioned  above.  The  subject  has  also 
been  taken  up  by  the  illuminating  engineers'  committee  with 
the  Chicago  Association  of  Commerce,  which  has  promised 

to  Investigate  it. 

*  *     * 

SOCIETY  MEETINGS. 

Arkansas  Association  of  Public  Utility  Operators. — 
The  annual  meeting  of  the  Arkansas  Association  Public 
Utility  Operators  will  be  held  at  Little  Rock,  May  20-22. 
Mr.  W.  J.  Tharp,  Little  Rock,  is  secretary. 


Indiana  Electric  Light  Association. — The  1912  con- 
venlion  of  the  Indiana  Electric  Light  Association  will  be 
held  at  Indianapolis  Oct.  16.  Mr.  J.  V.  Zartman,  120  South 
Meridian  Street,  Indianapolis,  is  secretary  of  tne  asso- 
ciation. 

>K        «        * 

Sons  ok  Jove  at  Minneapolis. — A  class  of  eighty-eight 
novitiates  was  admitted  into  the  Sons  of  Jove  at  Minne- 
a])olis  March  21,  the  initiation  exercises  being  held  under 
the  direction  of  Statesmen  W.  II.  Vilett  and  J.  M.  Hanna- 
I'ord.  hollowing  the  rejuvenation  in  the  armory  a  Dutch 
lunch  was  served. 

*     *     * 

St.  Paul  Section,  N.  E.  L.  A. — At  a  meeting  of  the  St. 
Paul  Gas  Light  Company  Section  of  the  National  Electric 
Light  Association  Monday,  March  18,  Mr.  M.  Reese  Hutch- 
inson, of  Orange,  N.  J.,  gave  a  talk  on  the  Edison  storage 
battery.  Mr.  M.  A.  Pocock  is  president  of  the  local  section, 
and  Mr.  W.  C.  Beckjord  is  secretary. 


Meeting  New  York  Companies'  Section,  N.  E.  L.  A. — 
The  next  regular  meeting  of  the  New  York  Companies' 
Section  of  the  National  Electric  Light  Association  will  be 
held  in  the  Edison  Auditorium  April  15.  Two  illustrated 
lectures  are  scheduled  for  presentation,  one  by  Mr.  Fred- 
erick Monsen  on  "The  Panama  Canal"  and  the  other  by 
Mr.  Augustus  Post  on  "Navigation  of  the  Air."  Section 
officers  will  be  also  elected  at  the  meeting. 


Southwestern  Electrical  &  Gas  Association. — Local 
arrangements  for  the  annual  convention  of  the  S.  E.  &  G.  A., 
to  be  held  at  San  Antonio,  Tex.,  on  April  25,  26  and  27, 
will  be  in  charge  of  Mr.  W.  B.  Tuttle,  vice-president  and 
general  manager  of  the  San  Antonio  Gas  &  Electric  Com- 
pany. In  connection  with  the  convention  will  be  held  an 
electrical  show  which  promises  to  be  the  most  important 
exhibition  of  its  kind  ever  held  in  Texas  or  the  Southwest. 


New  York  Electrical  Society. — At  a  meeting  of  the 
New  York  Electrical  Society  held  on  March  28  Dr.  William 
Benham  Snow  delivered  a  lecture  on  "The  Uses  of  Elec- 
tricity in  Medicine  and  Surgery  in  Accordance  with  Modern 
Standards."  At  the  April  meeting  of  the  society  Mr. 
William  Marconi,  who  was  recently  appointed  a  life  senator 
by  the  Italian  government  for  his  work  in  wireless  teleg- 
raphy, will  address  the  society  on  the  latest  developments 
in  wireless  telegraphy.  The  meeting  will  be  held  in  the 
main    auditorium    of    the    Engineering    Societies    Building, 

New  York. 

*     *     * 

Chicago  Meetings  of  Illuminating  Engineerin6 
Society. — At  the  meeting  of  the  Chicago  Section  of  the 
Illuminating  Engineering  Society  on  March  21,  after  an 
address  by  Mr.  M.  Luckiesh,  of  Cleveland,  Chairman 
Schuchardt  announced  subjects  for  succeeding  meetings  as 
follows:  April  18,  show-window  lighting;  May  16,  office 
lighting.  The  paper  at  the  May  meeting  will  be  read  by 
Mr.  F.  E.  Church,  of  Sears,  Roebuck  &  Company.  The 
meeting  will  be  held  at  the  extensive  establishment  of  that 
company  on  the  West  Side,  the  office  lighting  of  which  will 
be  inspected.  The  June  meeting  will  be  a  "ladies'  night" 
and  will  be  semi-social  in  character,  the  subject  being 
school-room  lighting.  Inasmuch  as  this  subject  is  of  in- 
terest to  the  mothers  as  well  as  the  fathers  of  school  chil- 
dren, the  wives  of  members  will  be  invited  to  be  present  and 
take  part  in  the  discussion  if  they  wish.  The  section  ex- 
pressed itself  in  favor  of  Niagara  Falls  as  the  place  of  this 
year's  convention  of  the  society,  or  some  other  suitable 
summer  resort  free  ■  from  the  outside  distractions  of  a 
large  city. 
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LAKE  SHORE  STATION  OF  CLEVELAND 
ELECTRIC  ILLUMINATING  COMPANY. 


14,000-kw    and  9000-kw   Turbine    Units— Special   Ar- 
rangement of  Condenser  Circulation,  Intake  from 
Lake    Erie,   Etc.— 1,250,000-Circ.     Mil    Cam- 
bric-Covered   Cables    Conveying   Electric 
Energy   to    Switch-House. 


AT  the  intersection  of  Seventieth  Street  and  the  shore 
of  Lake  Erie,  three  miles  northeast  of  the  civic 
center  of  Cleveland,  the  Cleveland  Electric  Il- 
luminating Company  has  just  completed  the  erection  of  its 
handsome  new  Lake  Shore  steam-turbine  station.  Planned 
with  an  ultimate  capacity  for  twelve  units,  the  first  half  of 
the  building  is  now  erected  and  already  has  in  operation  two 
14,000-kw  and  one  9000-kw  turbine  set,  while  one  9000-kw 
unit  is  in  course  of  erection.     Adjoining  the  turbine-room, 


COAL-HANDLING   AND    STEAM-GENERATING    EQUIPMENT. 

Coal  to  be  delivered  to  the  plant  is  brought  in  by  drop- 
bottom  cars  and  run  over  track  scales  to  the  sheltered  track 
hopper  built  into  the  hillside  of  the  upper  bluff  level.  This 
receiving  hopper  discharges  through  a  crusher  onto  a  belt 
conveyor  which  ascends  at  a  grade  of  10  per  cent  through 
an  inclosed  incline-housing  to  the  eave  level  of  the  boiler- 
room.  Here  the  coal  is  delivered  to  a  transverse  belt  con- 
veyor which  discharges  it  through  lateral  conveyors  directly 
into  the  lOO-ton  bunkers  over  the  firing  aisles. 

The  present  boiler-room  contains  space  for  fifty-four 
boilers,  providing  for  a  row  of  nine  500-hp  units  to  each 
turbine.  These  boilers  are  of  the  Stirling  water-tube  type 
with  a  nominal  rating  of  500  hp  each.  Eighteen  have  al- 
ready been  installed.  These  are  fitted  with  Foster  super- 
heaters and  Green  chain-grate  stokers  arranged  with  coking 
grates  in  front.  Nine  other  similar  Stirling  water-tube 
boilers,  provided  with  similar  superheaters  and  stokers,  are 
being  transferred  from  the  Canal  Street  plant  of  the  Il- 
luminating Company  to  the  new  Lake  Shore  station. 


Fig.    1 — 14,000-kw    and    9000-kw    Turbo-Generator    Units    In     Lake    Shore    Station   of   Cleveland    Electric    Illuminating    Company. 


which  skirts  the  water's  edge,  is  the  boiler  building,  while 
at  a  distance  of  500  ft.  and  elevated  on  the  shore  bluff  is 
located  the  switch-house,  into  which  are  fed  the  various 
generator  leads  and  from  which  radiate  the  transmission 
trunk  feeders  to  the  local  substation  system. 

The  building  of  the  new  Lake  Shore  station  is  a  monu- 
mental steel-frame  structure  with  red-brick  walls  trimmed 
with  artificial  granite.  In  floor  plan  the  present  completed 
turbine  and  boiler  rooms  measure  roughly  300  ft.  by  275  ft. 
over  all,  while  the  first  completed  pair  of  the  six  steel  stacks 
are  18  ft.  6  in,  in  inside  diameter  and  rise  to  a  height  of 
270  ft.  above  the  basement  floor.  The  plant  property  in- 
cludes lake-front  yardage  more  than  10  acres  in  area,  hav- 
ing a  shore  front  of  approximately  750  ft.  A  large  part  of 
this  yard  is  available  for  coal  storage.  The  site  adjoins 
the  main  line  tracks  of  the  Lake  Shore  &  Michigan  South- 
ern Railway,  from  which  the  plant  is  easily  seen. 


The  coal  bunkers  above  the  boilers  are  arranged  with 
weighing  hoppers,  so  that  the  fuel  can  be  measured  as 
fired  to  the  furnaces.  Ashes  are  discharged  through  pits 
opening  at  the  basement  level.  Here  they  are  loaded  into 
ash  cars  propelled  over  narrow-gage  tracks  by  several  small 
direct-current  locomotives,  supplied  with  energy  through 
250-volt  overhead  trolleys.  Each  set  of  eighteen  boilers  is 
arranged  with  three  boiler-feed  pumps,  one  of  which  is  a 
spare,  serving  either  of  the  two  rows  of  nine  boilers 
which  make  up  the  boiler-room  units.  The  boiler  steam 
headers  from  all  six  rows  are  interconnected  by  a  cross 
header  so  that  any  turbine  can  be  operated  from  any  set  of 
boilers  if  necessary.  The  usual  practice  is  to  run  the  boiler 
banks  in  multiple,  although  each  turbine  unit  may  be  run 
directly  from  its  own  battery. 

TURBINE  GENERATING  EQUIPMENT. 

The  present  turbine  room  measures  300  ft.  by  62  ft.  in 
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Iloor  area  aiul  56  ft.  to  its  roof  hoains.      Tlic  brick  walls 
have  been  liiRil  with  a  white  enamel  wainscoting,  ami  all 
steel  work  ami  jjlaster  arc  painted  white  to  conform  to  the 
impression  of  immaculatcness  given  by  the  interior. 
The  first  pair  of  turbo  alternators  put  into  operation  were 


Fig.    2 — Arrangement    of     Plant,     Intake    Switch     House,     Etc. 

two  14,000-kw,  ii,ooo-voIt,  three-phase,  60-cycle  Curtis 
steam  turbine  sets,  known  as  units  Nos.  3  and  4,  and  in- 
stalled near  the  middle  of  the  room.  Later  two  9,000-kw 
sets  of  similar  type  were  removed  from  the  company's  older 
Canal  Street  station  in  downtown  Cleveland,  and  one  of 
these  is  now  erected  as  No.  i  and  the  other  is  being  in- 
stalled as  Xo.  2  at  the  Lake  Shore  plant. 

Each  turbine  is  served  with  steam  at  215-lb.  pressure 
and  125  deg.  F.  superheat,  from  its  adjoining  battery  of 
boilers,  although  all  lines  are  intercepted  by  a  crossheader 
for  inter-operation  of  turbines  and  boilers.     The  9000-kw 


Fig.   3 — Firing    Aisle    in    Eoiler-Room,   Showing    Weighing    Hoppers 
and     Automatic    Stokers. 

turbines  exhatist  into  Wheeler  base-type  surface  condensersy 
and  the  14,000-kw  units  into  Alberger  condensers.  These 
condensers  are  of  the  three-pass  type. 

Cooling  water  for  the  condensers  is  obtained  through  an 
intake  canal  formed  by  a  pair  of  massive  concrete  walls 
which  extend  several  hundred  feet  out  into  Lake  Erie.  This 
canal  opens  into  the  west  end  of  the  inclosed  forebay  which 


extends  the  length  of  the  present  and  future  lurbinc- 
rooin,  diminishing  in  section  as  separated,  by  the  oblique 
partition  wall,  from  the  di.schargc  bay.  The  latter,  increas- 
ing in  width  toward  the  east,  opens  into  the  lake  at  the 
east  end  of  the  outer  sea  wall.  The  long  intake  canal,  cx- 
Uiiding  out  to  open  water  several  hundred  feet  from  shore, 
Misures  the  circulating  .system  against  interrujition  due  to 
freezing  of  the  lake. 

iMg.  6  shows  a  typical  section  thrcjugh  one  of  the  turbine 
condensers  and    its  circulation   channels.     Assuming   lakc- 


Fig.     4 — Condenser     Intake     Canal     in     Winter. 

level  ranges  from  2.5  ft.  above  to  6.5  ft.  below  Cleveland 
city  datum,  the  condenser  5-ft.  intake  passages,  which  are 
arranged  in  pairs,  are  depressed  well  below  any  expected 
fall  in  level  in  the  intake  canal.  Each  pair  of  intakes  is 
controlled  by  gates  operated  from  common  platforms  out- 
side of  the  building  wall.  Paralleling  each  other,  the  two  5-ft. 
tubes  pass  between  the  turbine  bases  and  below  the  base- 
ment floor,  diverging  to  open  into  elliptical  wells  22  ft.  deep 
measured  below  their  concreted  rims,  which  extend  4  ft. 
above  the  floor  level.     From  these  wells,  at  the  rear  of  the 
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5 — Direct-Current    Switchboard    Situated    at    Rear    of    Central 
Gallery. 


turbine  settings,  the  engine-driven  centrifugal  circulating 
pumps,  located  on  the  upper  or  main  turbine-room  level,  re- 
ceive their  supply.  After  traversing  the  condensers  the 
discharge  water  is  delivered  into  circular  wells,  similar  to 
the  intake  reservoir  already  mentioned.  Through  inverted 
siphons  passing  under  the  forebay  and  16  ft.  below  datum, 
these  discharge  wells  open   into  the  outlet  bay.     The   ar- 
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raiigcnicnt  of  intake  and  outlet,  as  shown  in  the  plan,  ehmi- 
nates  any  mixture  of  warm  discharge  water  with  the  cooling 
input,  which  would  act  to  reduce  the  turbine  efficiency. 

Behind    each    turbine    on    the   main   operating     floor     is 
located   tlie   corresponding   centrifugal   pump   driven   by   a 
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Fig.   6 — Section    Through    Condenser  Circulation    System 


horizontal  L'orliss  engine,  the  piston  rod  of  which  also 
dri\'es  the  reciprocating  dry-vacuum  pump  mounted  on  the 
same  base.  The  three  turbine-driven  feed-water  pumps  al- 
ready mentioned  are  installed  on  the  same  floor,  between 
adjacent  circulating  pumps,  while  flanking  them  are  the 
high-pressure  oil  pumps.  The  separate  accumulators  for 
the  individual  step-bearing  systems  are  located  just  be- 
yond the  turbine-room  wall  in  the  boiler-room.  On  a  line 
midway  between  turbine  centers  are  installed  the  exciters. 
These  comprise  one  75-kw  turbine-driven  and  two  200-kw 
motor-driven  125-volt  direct-current  generators. 

As  already  noted,  the  present  Lake  Shore  station,  com- 
pleted for  SIX  units,  comprises  just  one-half  the  building 
as  planned  entire.  The  east  wall  is  thus  a  temporary  par- 
tition, and  near  it,  on  the  south  turbine-room  wall,  is  the 
central  control  gallery  from  which  all  operations  of  starting 


house  in  a  thoroughly  water-proofed  subway,  shown  in  plan 
in  Fig.  2.  This  cable  had  to  be  specially  manufactured  for 
the  500-ft.  run,  and  its  use  formed  the  final  solution  of  an 
interesting  problem. 

Had  three-conductor  lead-covered  cable  been  used  in 
sizes  commercially  or  practically 
available,  a  number  of  parallel 
cables  would  have  been  required, 
multiplying  the  cost  of  potheads, 
switches,  etc.  On  the  other 
hand,  to  have  run  a  single  con- 
ductor carrying  large  6o-cycle 
current  through  a  lead  sheath 
would  have  set  up  a  potential 
difference  of  about  40  volts  in 
the  500-ft.  distance.  To  insulate 
and  thus  open-circuit  this  sheath 
would  have  been  annoying  and 
troublesome,  while  to  short-cir- 
cuit or  ground  it  would  have 
resulted  in  objectionable  heating  effects  in  the  sheath  of 
the  cal)le. 

The  final  solution  was,  therefore,  the  use  of  single-con- 
ductor fiber-cored  1,250,000-circ.  mil  cambric-insulated 
cable,  carried  in  fiber  ducts.  The  copper  measures  1.33  in. 
in  diameter  and  is  covered  by  11/32  in.  varnished-cambric 
insulation.  Plastic  compound  tape  and  weatherproof  braid 
make  up  the  total  diameter  of  2.25  in.  During  the  factory 
test  this  cable  was  required  to  stand  27,500  volts  for  five 
minutes,  having  an  actual  break-down  strength  of  52,000 
volts. 

SWITCHING    EQUll'MENT    AND    SWITCH-HOUSE. 

The  control  gallery  at  the  power  house  contains  a  bench 
board  with  the  necessary  instruments  and  apparatus  for 
controlling  the  generator  main  switches,  field  switches,  field 
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Fig.     7 — Direct-Current     and     Exciter     Bus     Arrangement, 


and  synchronizing  machines  are  performed,  the  principal 
switching  operations  being  manipulated  from  the  switch- 
house  which  is  separate  from  the  station  building. 

GENERATOR    LINES    TO    SWITCH-HOUSE. 

Cambric-covered,     single-conductor     1,250,000-circ.     mil 
cables  convex  the   main  generator  circuits   to   the   switch- 


rheostats,  governors,  synchronizing  devices,  etc.  Another 
board  carries  the  reverse-current  relays  for  the  generator 
leads.  A  separate  control  panel  is  provided  for  the  11,000- 
volt  solenoid-operated,  single-phase  neutral  switches.  There 
are  two  neutral  buses  each  arranged  to  be  connected  to 
three  machines  and  a  ground.  At  the  rear  of  the  gallery  is 
the  exciter  board,  to  which  are  brought  all  direct-current 
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field  circuits,  exciter  connections,  battery  lines,  iiiui  so  forth. 
Tlic  auxiliary  statio  1  l)attcry  comprises  eif^lity  cells  with 
a  discharj^e  eajjacity  of  800  anip-hr.  The  battery  room  is 
locateil  in  tiie  basement  of  the  boiler-house  section,  and  its 
equipment  incUulcs  two  end-cell  switches.     This  battery  is 


TyplCttI  Panel  Nu.  t 
Feutlor  Oroup  hu*  Ti« 


«  U  /.    1  3  Units 

,„ , 1  Tl.d  lu  KiirL 

7?~ir"]   Nouttsl  Bu. 

.0— iM 


Typical  I'Biiul  No.  3 
Ouiiorator  JJus  Tie 


Typical  Qfiierttor  fauel 

Pbsau  >V  Neutral  Lead* 

L.S.Sta.Buaonivut 


;^^Uv. 


.^^K= 


Typical  Panel  No.  7 
Bub  Sectioualiziag 


Typical  Pauels  No.  5  or  0, 
Exciter  or  Supply 


mr^ 


Fig.  8 — High-Tension   Wiring   Diagram. 


arranged  to  be  charged  by  a  special  motor-generator  set, 
having  a  pressure  range  of  80  volts  to  230  volts.  The  main 
generator  switches  are  also  grouped  in  the  basement  of  the 
boiler-room   section,    in    a   special   compartment,   all   other 


lloor  are  located  the  brick  bus  compartments,  disconnecting 
switches,  instrument  transformers,  etc.  The  second  floor 
is  given  over  to  the  oil  switches  and  the  third  carries  the 
operating  switchboards  for  ii,ooo-volt  control  and  2300- 
volt  distribution.  'I'ypical  sections  of  the  bus-compartment 
floor  arc  shown  in  an  accompany- 
ing illustration,  which  reveals  the 
l)lan  of  carrying  the  cables  through 
the  yellow-brick  bus  structures 
used  on  both  the  generator  and 
feeder  sides.  The  generator  bus  is 
divided  into  two  sections,  con- 
nected by  tie  switches,  and  each 
section  is  arranged  to  be  served 
by  three  generating  units.  The 
I)lan  of  switching  connections  is 
illustrated  in  Fig.  8. 

Mr.  Samuel  Scovil  is  vice-presi- 
dent and  treasurer  of  the  Cleve- 
land Electric  Illuminating  Com- 
pany, and  Mr.  Robert  Lindsay  is 
general  manager. 

The  plans  for  the  new  Lake 
Shore  station  were  prepared  under 
the  direction  of  and  the  construc- 
tion of  the  station  supervised  by 
the  company's  own  engineering 
staff,  Messrs.  J.  W.  Carpenter, 
field  engineer;  P.  L.  Cobb,  me- 
chanical engineer;  John  Wolff, 
steam  superintendent;  H.  L.  Wal- 
lau,  electrical  engineer;  F.  S. 
Lewis,  electrical  superintendent, 
and  C.  F.  Izant,  architect,  with 
Mr.  Frederick  Sargent,  of  Sargent  &  Lundy,  as  consulting 
engineer. 


HYDRAULIC     REGRADE    OF     PORTLAND    (ORE.) 
WITH  MOTOR-DRIVEN    PUMPS. 


Tig.    9 — HIgh-Tenslon    Bus    Construction    Below    Switch-Room    In 
Switch-House. 

switches  having  been  placed  in  the  switch-house  building. 
The  switch-house  is  a  three-story  and  basement  structure, 
35  ft.  by  175  ft.,  covering  an  entire  building  lot  on  Seven- 
tieth Street,  on  which  the  structure  fronts.  The  basement 
contains   the   transformers,   cableways,   etc.      On   the   first 


Motor-driven  pumps  supplying  hydraulic  giants  were  first 
used  in  the  extensive  regrade  operations  about  Seattle, 
Wash.,  several  years  ago,  as  described  in  these  columns. 
Later,  on  the  completion  of  the  Seattle  work,  the  same 
pumps  were  removed  to  Portland,  Ore.,  where  a  gravelly 
prominence  known  as  Goldsmith's  Hill  has  been  removed 
by  washing  it  through  a  sluice  into  Guild's  Lake.  A  total 
of  nearly  3,000,000  cu.  ft.  of  material  has  been  handled  in 
this  way,  some  of  the  rocks  and  boulders  transported  meas- 
uring nearly  a  foot  in  diameter.  Cuts  as  deep  as  140  ft. 
have  been  effected,  the  hill  being  converted  into  a  series  of 
terraces  which  will  carry  trees  and  lawns.  After  the  lower 
gravels  have  been  removed,  rich  soil  from  the  upper  level 
is  flushed  over  the  denuded  areas. 

The  pumping  outfit  used  has  comprised  two  Westinghouse 
650-hp,  2200-volt,  6o-cycle,  two-phase  motors,  each  direct- 
connected  to  a  pair  of  Worthington  five-stage  pumps  capa- 
ble of  delivering  500,000  gal.  of  water  per  hour  at  pressures 
of  200  lb.  to  300  lb.  per  sq.  in.  There  is  also  a  booster  unit 
comprising  a  900-hp  motor  driving  a  volute  pump.  Energy 
to  operate  the  motors  is  obtained  from  the  lines  of  the 
Portland  Railway  &  Light  Company. 

Two  i8-in.  wire-wound  wooden-stave  pipe  lines  carry  the 
water  at  200-lb.  pressure  from  the  pump-house  at  the  lake- 
side to  the  hill  3000  ft.- distant.  Hydraulic-giant  nozzles  2  in. 
to  4.5  in.  in  diameter  are  employed  here,  the  vertical  face 
of  the  hill  being  first  undercut  and  the  loose  piles  of  mate- 
rial then  washed  away  through  an  open  sluice  built  on 
trestlework  beneath  the  water  lines.  The  settling  of  this 
material  in  Guild's  Lake  has  reclaimed  several  acres  for 
real-estate  purposes.  After  clearing,  the  same  water  is  then 
pumped  back  through  the  nozzles  to  transport  more  material. 


UlAKLii    ju,     lyi.:. 


l:,  i^  J-.  v^ 


THE  UTILIZATION  OF  ELECTRICITY 

IN  UNITED  STATES  COAST  DEFENSE. 


Its  Generation,  Distribution  and  Applications  in  Coast 

Fortifications — Transmission    of    Intelligence, 

Submarine  Mines  and  Searchlights. 

By   L.    B.    Bender^   First   Lieutenant   Coast   Artillery 
Corps,  U.S.A. 

UNTIL  the  outbreak  of  the  Spanish- American  war  it 
can  be  said  that  electricity  had  received  scarcely  any 
serious  consideration  as  a  factor  in  coast  defense. 
The  defenseless  condition  of  our  seacoast  cities  became 
painfully  apparent  at  that  time,  and  while  many  makeshifts 
were  utilized  in  an  effort  to  allay  the  public  alarm,  it  was 
recognized  that  there  was  room  for  tremendous  improve- 
ment in  the  art  of  coast  defense.  In  1901  the  office  of  chief 
of  coast  artillery  was  established  in  the  War  Department 
and  the  greater  part  of  the  present  development  may  be 
traced  either  directly  or  indirectly  to  the  efforts  of  that 
office.  It  was  only  natural  that  to  electricity,  which  at 
that  time  was  being  applied  in  many  new  and  successful 
ways,  should  be  given  an  important  part  in  the  new  plans 
of  defense.  Congress  has  been  liberal  in  supplying  the 
funds  to  carry  the  new  plans  into  effect,  and  as  a  result  the 
United  States  to-day  has  an  equipment  for  coast  defense 
in  the  army  alone,  to  say  nothing  of  the  navy,  which  is  the 
equal,  if  not  the  actual  superior,  of  any  in  the  world.  The 
personnel  is  highly  trained  and  some  of  its  target  practice 
records  show  an  efficiency  which  borders  upon  the  mar- 
velous. 

Since  1907  the  authorized  strength  of  the  Coast  Artillery 
Corps  has  been  fixed  at  approximately  700  officers  and 
18,500  enlisted  men,  forming  170  companies,  including 
forty-three  submarine  mine  companies,  and  stationed  as 
garrisons  at  the  forts  commanding  the  entrances  to  all  the 
important  harbors  of  the  United  States  and  the  insular 
possessions.  In  the  near  future  there  will  be  a  similar 
garrison  at  both  ends  of  the  Panama  Canal.  The  general 
plan  of  coast  artillery  fortifications  contemplates  the  gen- 
eration of  electric  power,  its  distribution,  and  its  application 
for  the  transmission  of  intelligence,  for  motors,  lighting 
and  firing  explosives.  These  may  best  be  considered  in  the 
order  named. 

generation  and  distribution. 

Judging    from   the   number   of   different   types   of   prime 


military  engineers  have  been  reluctant  to  assume  the  risk 
of  putting  all  their  eggs  in  one  basket  and  have  rather 
favored  a  division  of  the  power  plant  into  units  of  smaller 
size  for  serving  individual  batteries  and  enjoying  the  pro- 
tection the  emplacement  of  that  battery  affords.     But  where 


Fig.    1 — Central   Steam-Driven   Plant. 

movers  and  power  stations  found  in  the  service,  one  might 
infer  that  no  very  definite  policy  had  been  followed  in  this 
respect.  Both  central  plants  and  isolated  plants  have  had 
their  champions  for  this  service.  In  spite  of  the  manifest 
operating  economy  of  the  central  plant,  it  seems  that  the 


Fig.     2 — Gasoline- Engine-Driven     Generator. 

continuous  service  is  demanded  on  a  post  for  lighting  or 
power  purposes,  and  where,  because  of  remote  location  on 
an  island  or  sparsely  settled  territory,  energy  cannot  be 
purchased  from  a  commercial  operating  company  at  reason- 
able rates,  the  advantage  of  a  central  plant  is  so  apparent 
that  there  is  practically  no  alternative.  Unless  the  plant 
installed  under  such  conditions  is  well  protected  from  the 
enemy's  gunfire,  isolated  plants  are  maintained  at  the  bat- 
teries for  emergency  use.  Where  energy  can  be  purchased 
its  use  is  limited  to  lighting  of  buildings  and  grounds,  for 
the  possibility  of  an  interrupted  supply  will  not  warrant 
dependence  upon  it  for  artillery  purposes. 

Hand-fired  water-tube  boilers  and  simple  high-speed,  auto- 
matic, direct-connected  engines  are  the  rule  for  central 
plants.  Compound  engines  and  condensers  are  used  in  some 
places  where  load  conditions  make  it  desirable  and  a  supply 
of  cooling  water  is  available.  The  generators  deliver  direct 
current  at  220  volts  or  no  volts,  depending  on  the  distances 
involved  in  distribution.  In  some  cases  a  balancing  set  is 
used  with  220-volt  generators  to  obtain  a  three-wire  dis- 
tribution, and  in  at  least  one  case  three-wire  generators 
have  been  employed  to  the  same  end.  Storage  batteries  of 
the  "chloride  accumulator"  type  are  frequently  used  to  carry 
the  light  load  from  a  late  hour  in  the  evening  until  the  next 
day.  A  motor-driven  booster  is  provided  for  charging 
the  battery.  The  switchboards  do  not  differ  in  any  mate- 
rial respect  from  the  standard  commercial  practice  for  such 
a  plant.  Fig.  i  shows  the  engine-room  of  a  typical  central 
plant. 

The  gas  engine  has  almost  undisputed  sway  in  the  isolated 
plants,  although  some  small  steam  plants  were  installed  for 
this  purpose  before  the  gas  engine  had  reached  its  present 
liigh  development.  The  most  common  form  is  a  four-cylin- 
der, water-cooled,  vertical  gas  motor  using  gasoline  for  fuel 
and  direct-connected  to  a  25-kw,  no-volt  direct-current 
generator,  the  entire  set  being  made  by  the  General  Electric 
Company.  A  motor-driven  fan  plays  on  a  corrugated-metal 
radiator  to  cool  the  circulating  water.  A  two-panel  switch- 
board is  used  with  such  a  plant,  one  panel  for  the  generator 
and  the  other  for  the  feeders.  Fig.  2  shows  a  generating 
unit  of  the  type  described  and  Fig.  3  shows  a  similar  plant 
of  Westinghouse  design. 

Distribution  from  the  power  plants  to  batteries,  stations 
and  other  points  of  application  is  almost  entirely  by  lead- 
covered,  rubber-insulated  single  conductor  and  duplex 
.  cables  in  fiber  or  tile  conduit.  An  underground  system  is  a 
necessity  since  no  overhead  construction  could  be  protected 
from  gun-fire. 
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TRANSMISSION   OK  1  N TEIIIGENCK. 

The  means  employed  in  directiiif;  with  accuracy  the  fire 
of  a  hattery  on  a  desij^natctl  target,  tofjctlier  with  the  scheme 
and  use  of  tlic  installation,  constitute  what  is  known  as  a 
"fire-control  system,"  and  electricity  finds  one  of  its  most 
important  ai)pIications  here.  Certain  data  have  to  be  col- 
lected from  tlistant  points  for  computation  and  the  rcsidt 
has  to  be  transmitted  for  use  at  the  ginis.  Atmospheric 
conditions  have  an  effect  on  the  fliglit  of  a  projectile  and 
must  be  taken  into  account  before  the  gun  can  be  fired  with 
any  hope  of  accuracy.  So  a  meteorological  station  is 
equipped  for  determining  the  direction  and  velocity  of  the 
wind  and  the  temperature  and  barometric  pressure  of  the 
air.  This  information  is  electrically  transmitted  to  the 
computers  and  there  continually  exhibited  on  dials  by  point- 
ers which  are  controlled  through  electromagnetic  ratchets 
by  an  operator  in  the  meteorological  station. 

Without  going  into  the  details  of  position  finding,  it  will 
be  sufficient  for  our  present  purpose  to  say  that  the  general 
problem  is  one  of  triangulation  which  is  solved  by  mechan- 
ical means  every  few  seconds.  The  actual  time  consumed 
in  solving  the  problem  may  not  exceed  ten  seconds,  but 
observations  on  the  target  are  taken  at  intervals  of  fifteen, 
twenty  or  thirty  seconds,  the  time  depending  on  the  type  of 
battery  and  the  skill  of  the  operators.  To  insure  simulta- 
neous observations  from  different  points,  single-stroke  elec- 
tric bells  are  installed  near  the  observers  and  controlled  by 
a  clock  which  can  be  set  to  close  the  circuit  at  any  of  the 
intervals  named. 

The  ready  application  of  the  telephone  to  a  wide  variety 
of  requirements,  together  with  its  comparative  simplicity 
of  operation,  makes  it  especially  valuable  in  fire-control 
work.  For  some  time  an  effort  was  made  to  utilize  com- 
mercial types  of  telephones  for  this  service,  but  after  many 
trials  and  failures  it  was  determined  to  design  a  line  of 
instruments  to  meet  the  peculiar  needs.  The  principal  fea- 
tures demanded  were  a  system  and  instruments  capable  of 
long  continuous  operation,  a  rugged  construction,  reserve 
current  supply  for  emergency  use,  and  a  standardization  of 
all  parts  of  the  instrument  irrespective  of  the  containing 
box,  which  must  depend  largely  on  its  location.  These 
requirements  were  satisfied  by  a  telephone  of  special  de- 
sign known  as  the  "composite  artillery  type"  telephone,  to 
be  normally  operated  from  a  30-volt  storage  battery  as  a 
central-energy  system,  but  provided  with  local  batteries  for 
use  in  emergency  by  throwing  a  switch  on  the  instrument. 
Transmission  is  equally  effective  by  either  method.  Since 
practically  every  telephone  is  in  use  at  the  same  time  on 
fixed  lines  of  communication,  there  is  little  need  for  switch- 
ing facilities  under  normal  conditions.  However,  a  pro- 
vision is  made  for  switching  some  of  the  more  important 
lines  on  a  panel  of  the  controlling  switchboard  by  means 
of  bridging  plugs  in  case  of  emergency.  A  unique  feature 
of  the  instrumental  design  lies  in  the  fact  that  the  apparatus 
is  divided  into  "auxiliary  sets"  and  "talking  sets"  so  ar- 
ranged that  any  form  of  transmitter  and  receiver  combina- 
tion or  "talking  set"  may  be  used  in  conjunction  with  any 
of  several  forms  of  "auxiliary  sets"  according  to  local  con- 
ditions. One  of  the  talking  sets  consists  of  a  head  harness 
supporting  a  watchcase  receiver  on  one  ear  and  the  trans- 
mitter with  a  curved  hard-rubber  mouthpiece  on  the  other. 
Both  the  transmitter  and  receiver  are  fitted  with  soft  rub- 
ber cushions  which  exclude  all  external  sounds. 

For  transmitting  data  from  the  computing  room  to  the 
guns,  use  has  been  made  of  the  telautograph  in  addition 
to  the  telephone.  This  consists  of  a  transmitter  and  pilot 
receiver  mounted  within  view  of  the  operator,  connected 
with  one  or  more  receivers  located  at  the  guns.  All  move- 
ments imparted  to  the  transmitter  pencil  by  the  operator 
when  writing  a  message  are  reproduced  in  the  several  re- 
ceivers in  the  shape  of  a  written  record  through  a  system 
of  current-carrying  coils  working  in  a  magnetic  field.  Care- 
ful adjustment  and  a  power   supply  absolutely   free   from 


voltage  fluctii;ilii)i).s  arc  necessary  for  successful  operation. 
The  latter  is  obtained  from  a  storage  battery  of  sixty  cells. 

.Ml  str)rage  batteries,  charging  machines  and  controUinj^ 
apparatus  required  by  several  units  of  a  fire  connnand  are 
housed  in  one  building  in  some  protected  location.  Here 
will  be  found  a  25-amp  to  70-amp,  sixty*cell  storage  battery 
of  the  lead  type  in  glass  jars  for  the  telautographs,  in 
the  same  room  is  a  fifteen-cell,  lo-amp  or  15-amp  storage 
battery  of  the  same  type  for  supplying  current  to  the  tele- 
phones and  signals,  'i'he  larger  battery  is  charged  by  a 
motor-driven,  constant-current  booster,  and  the  smaller  by 
a  motor-generator  set,  both  being  supplied  with  jjower  from 
the  power  plant.  A  power  switchboard  of  three  panels  con- 
trols the  two  batteries  and  charging  machines.  A  dis- 
tributing switchboard  is  furnished  to  control  the  telephone, 
signal  and  telautograph  circuits.  Fig.  4  shows  a  typical 
installation  with  the  power  board  on  the  right  and  the  dis- 
tributing board  on  the  left.  Distribution  for  the  fire-control 
system  is  by  underground  lead-covered,  rubber-insulated 
cable,  usually  in  the  same  conduit  lines  with  the  power 
cables.  It  is  often  necessary  for  such  cables  to  cross 
stretches  of  sea  water,  and  for  this  purpose  armored,  lead- 
covered,  rubber-insulated  or  paper-insulated  cable  is  used. 

In  addition  to  the  fire-control  telephones,  there  is  a  post 
telephene  system  connecting  all  offices,  barracks,  quarters, 
storehouses,  etc.,  for  administrative  purposes.  This  is  a 
central-energy  system  using  the  same  storage  battery  as  the 
fire-control  system  and  using  standard  commercial  types  of 
apparatus  throughout.  A  manually  operated  switchboard 
is  provided  and  the  distribution  is  by  aerial  or  underground 
cable. 

At  least  one  wireless  telegraph  station  is  installed  in  each 
defended  harbor  and  in  time  of  peace  has  its  principal  use 
as  a  means  of  communication  with  the  tugs  towing  targets 
for  target  practice.  In  time  of  war  it  would  probably  be 
used  to  facilitate  co-operation  between  the  land  forces  and 
the  navy.  The  usual  shore  station  has  the  flat-top  marine- 
type  antenna  supported  by  two  75-ft.  masts  set  150  ft.  apart. 
The  leads  to  the  antenna  drop  from  the  center  of  the  span 
and  pass  into  the  station  in  two  high-tension  cables  through 
heavy  partition  insulators.  A  radiating  ground  of  No.  9 
galvanized  wire  is  located  directly  under  the  antenna  and 
covers  approximately  200,000  sq.  ft.  This  is  further  ex- 
tended by  connection  to  water  mains  when  possible.  Power 
is  obtained  from  a  i-kw  motor  generator  set  supplying 
single-phase,  120-cycle,  loo-volt  current.  The  tugs  have  the 
same  type  of  antenna  as  the  shore  station,  but  only  45  ft. 
above  the  water  line.  A  ground  is  obtained  through  the 
steam-heating  system  of  the  ship  connected  to  the  iron  hull. 
Power  is  obtained  from  a  17- volt  storage  battery. 

MOTOR  DRIVE. 

In  handling  ammunition  for  the  service  of  a  heavy  gun 
battery  it  is  necessary  to  raise  it  from  the  magazines  and 
shot-rooms  to  the  loading  platform  about  15  ft.  above.  The 
charges  of  powder  are  divided  into  sections  so  that  four 
men  can  handle  a  complete  charge.  But  the  projectiles 
may  exceed  1000  lb.  in  weight  and  must  be  handled  by 
mechanical  means.  These  are  rolled  on  to  a  receiving  table, 
where  they  are  picked  up  by  a  cradle  on  a  motor-driven 
hoist  and  delivered  to  the  delivery  tables  above  for  transfer 
to  the  loading  trucks.  The  hoist  is  driven  by  a  shunt-wound 
motor  having  a  drum-type  starting  box  and  speed  con- 
troller. 

Disappearing  guns  are  brought  into  the  firing  position  by 
the  action  of  a  weight,  and  are  returned  to  the  loading  posi- 
tion by  the  recoil  following  discharge.  When  the  gun  is 
being  used  for  drill  purposes  some  mechanical  means  is 
necessary  to  retract  it  from  the  firing  to  the  loading  posi- 
tion, since  there  is  no  discharge.  For  this  purpose  a  4-hp 
to  8-hp  motor  is  geared  to  a  drum  on  which  are  wound  two 
retraction  cables,  thus  pulling  the  gun  down  in  a  fraction 
of  the  time  it  could  be  done  by  hand  power. 
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Motor  drive  has  been  applied  to  the  traversing  and  ele- 
vating mechanisms  of  guns  of  the  larger  caliber,  but  with 
only  partial  success.  The  requirements  of  this  application 
are  so  exacting  that  no  system  so  far  devised  has  proved 
entirely  satisfactory.     A  range  of  speed  iS  demanded  ex- 


Fig.   3 — Gasoline-Engine- Driven   Generator. 

tending  from  zero  through  infinitesimal  increments  to  the 
maximum.  The  movements  of  a  target  in  range  or  azimuth 
may  be  so  small  as  to  require  careful  observation  to  detect, 
while,  on  the  other  hand,  a  change  in  targets  may  demand 
a  movement  through  90  deg.  or  more  in  the  shortest  time 
possible.  Every  condition  between  these  extremes  must  be 
provided  for.  A  modified  Ward-Leonard  system  furnished 
by  the  General  Electric  Company  more  nearly  meets  the  re- 
quirements than  some  others  tried.  It  consists  of  a  6-hp 
shunt-wound  motor  direct-connected  to  a  3-kw  compound- 
wound  generator  located  with  its  controlling  switchboard 
in  a  well-protected  room  of  the  emplacement  of  the  gun  to 
be  served.  The  traversing  motor  is  a  shunt-wound'  4-hp 
machine  having  its  fields  excited  directly  from  the  iio-volt 
power  circuit.  A  drum-type  controller,  with  the  operating 
shaft  extended  to  the  gun  pointer's  platform,  furnishes  a 
means  of  varying  the  current  in  the  separately  excited  field 
circuit  of  the  generator  through  wide  limits.  As  the  gun 
carriage  approaches  the  limit  of  travel  in  either  direction, 
automatic  stops  return  the  controller  shaft  to  the  "off"  posi- 
tion. The  motor  used  for  retraction  is  also  made  to  serve 
the  elevating  mechanism  through  an  idler  capable  of  being 
moved  through  an  arc  to  engage  the  motor  with  either  the 
retraction  or  elevating  gearing.  This  motor  is  also  equipped 
with  a  drum-type  controller,  but  speed  variation  is  effected 
entirely  through  the  motor  fields. 

LIGHTING. 

For  electric  lighting  of  magazines,  shot-rooms,  galleries, 
etc.,  lead-covered,  armored  cable  with  water-tight  outlet 
boxes  and  fittings  is  used  because  of  the  damp  concrete  walls 
and  ceilings  often  encountered.  Exterior  lamps  are  pro- 
vided in  the  walls  of  the  emplacement,  supplemented  by 
clusters  with  deep  cone  reflectors  for  lighting  the  gun  and 
loading  platforms  during  night  drill  or  action. 

The  defense  of  harbors  at  night  would  be  all  but  im- 
possible without  searchlights.  These  are  used  in  sizes  up 
to  60  in.  in  the  stationary  type  and  36  in.  in  the  portable 
type.  The  lamps  have  automatic  feeding  mechanisms  for 
the  carbons,  and  the  stationary  type  has  a  rheostat  in  series 
with  the  arc  to  make  the  iio-volt  power  circuit  available 
for  the  arc.  The  6o-in.  lamp  (Fig.  5)  uses  carbons  2  in.  in 
diameter  and  requires  a  current  of  200  amp  with  65  volts 
across  the  arc.  Such  a  projector  can  be  depended  upon  to 
disclose  a  ship  at  9000  yards  under  ordinary  conditions.- 
Movement  of  the  beam  in  direction  and  elevation  is  accom- 
plished by  means  of  two  small  motors  controlled  through 
relay  switches  by  a  controller  located  at  a  distant  point. 


It  is  sometimes  desirable  to  have  a  portable  searchlight, 
and  such  an  outfit,  including  a  portable  power  plant,  has 
been  designed  and  furnished  for  the  service.  The  lamp  is 
essentially  the  same  as  the  stationary  type  except  that  it 
has  no  rheostat  and  is  mounted  on  a  truck  with  500  ft.  of 
power  cable  and  1000  ft.  of  controller  cable  wound  on  a 
drum.  The  lamp  is  arranged  to  be  elevated  by  a  screw  to 
a  position  about  6  ft.  above  its  normal  position  when  on 
the  road.  The  power  plant  is  mounted  on  a  separate  truck 
and  consists  of  a  vertical  three-cylinder  gasoline  engine 
direct-connected  to  a  direct-current  generator  giving  130 
amp  at  74  volts.  The  generator  has  a  series  field  and  a 
separately  excited  differential  field,  the  latter  being  excited 
by  a  no-volt,  ^-kw  exciter  mounted  on  the  engine  shaft. 
Rheostats  are  provided  for  both  the  exciter  and  generator 
fields,  and  any  increase  or  decrease  of  current  at  the  arc 
is  promptly  and  automatically  corrected  by  the  opposing 
field  windings.  I'he  exciter  also  furnishes  current  for  the 
no-volt  training  motors  in  the  base  of  the  projector. 

A  novel  but  effective  use  of  searchlights  has  recently  been 
made  by  fitting  their  faces  with  shutters  to  operate  as  great 
heliographs  for  signaling.  By  this  means  messages  may  be 
flashed  a  distance  of  10  miles  without  difficulty  even  on  the 
brightest  day. 

SUBMARINE    MINES. 

One  of  the  most  intricate  and  extended  applications  of 
electricity  is  in  connection  with  firing  explosive  submarine 
mines,  but  unfortunately  the  details  of  this  service  are  more 
closely  guarded  from  the  public  than  any  other,  and  for  that 
reason  only  a  very  broad,  general  idea  of  the  subject  can 
here  be  given.  The  mines  are  ordinarily  planted  in  groups, 
each  mine  being  connected  by  cable  to  a  submarine  dis- 
tributing box,  which  is  in  turn  connected  with  the  con- 
trolling station  on  shore.  A  position-finding  system  is 
provided  so  the  mines  in  the  vicinity  of  a  hostile  ship  may 
be  exploded,  even  though  they  may  not  have  been  actually 
touched.  The  mining  casemate  on  shore  houses  a  small 
power  plant,  a  storage  battery  and  controlling  switchboards 
for  the  mine  service.  The  mine  fields  are  illuminated  by 
searchlights  to  expose  to  gun-fire  any  cable-cutting  expedi- 
tions of  the  enemy. 

ORGANIZATION. 

The  district  commander  of  each  artillery  district  has  on 
his  staff  an  officer  known  as  the  district  artillery  engineer, 
who  is  accountable  for  all  equipment  furnished  by  the  signal 
corps  and  engineer  corps   for  artillery  use   in   his  district. 
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Fig.    4 — Fire-Control    Switchboards. 

At  each  post  in  the  district  is  an  officer  known  as  the  post 
artillery  engineer,  who  is  responsible  for  the  proper  opera- 
tion and  maintenance  of  the  installations  at  his  post  and  is 
assisted  by  such  enlisted  specialists,  including  master  elec- 
tricians,   engineers,    electrician    sergeants,    master   gunners 
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•ami  firemen,  as  may  l)0  assij^iu-il  to  the  post.  An  cxamiiia- 
tioti  botli  practical  and  tlieurctical  is  recpiircil  for  appoint- 
ment to  tlie  cnlisttMl  ^r.-ides  named,  and  an  excellent  class 
of  men  is  the  result.  Tlie  coast  artillery  school  maintained 
at  I'"ort  Monroe,  Va.,  provides  technical  instruction  for  both 
officers  and  enlisted  men.  It  is  well  ccpiipped  with  labora- 
tories ami  competent  instructors  and  has  been  notably  siic- 


Fig.    5 — 60-in.    Search- Lantern    and    Its   Controller. 

cessful  in  its  work.  It  is  worthy  of  note  that,  with  all  the 
highly  developed  electrical  and  mechanical  apparatus  and 
equipment  in  service,  it  has  been  maintained  and  operated 
exclusively  by  the  military  personnel.  This  record  deserves 
a  serious  thought  from  those  in  civil  life  who  sometimes 
lament  the  low  order  of  intelligence  pervading  the  rank  and 
file  of  the  ai;my. 

Credit  is  due  the  Journal  U.  S.  Artillery  for  the  cut 
shown  as  Fig.  5  and  to  Master  Gunner  Pixley  for  photo- 
graphs used. 


THE    HYSTERESIS    TORQUE    OF    INDUCTION 
MACHINES. 


By  Dr.  Hans  Riddervold. 

IT  is  a  well-known  fact  that  the  non-synchronous  three- 
phase  machine  when  operating  below  synchronism  acts 
as  a  motor,  while  when  operating  above  synchronism 
it  acts  as  a  generator.  When  the  machine  is  belted  to  a 
shunt  motor  and  is  connected  to  constant  voltage  and  con- 
stant frequency  terminals,  the  shunt  motor  being  connected 
to  a  constant-voltage  supply  system,  the  input  into  both 
machines  at  different  speeds  can  easily  be  measured.  Espe- 
cially interesting  is  the  torque  of  the  induction  motor  near 
synchronous  speed.  By  increasing  the  speed  of  the  set 
through  synchronism  there  is  obtained  a  sudden  decrease 
of  power  input  into  the  induction  motor  and  a  correspond- 
ing increase  of  the  power  input  into  the  direct-current 
motor  when  passing  through  synchronism. 

The  losses  of  a  light-running  induction  motor  are  fric- 
tion and  windage,  copper  losses  and  iron  losses.  As  an 
approximation  it  is  often  assumed  that  the  slip  is  propor- 
tional to  the  power  transferred  to  the  rotor  when  the  slip 


amoimts  to  only  a  lew  per  cent.  At  iKj-load  the  hysteresis, 
eddy  current  and  copper  losses  of  the  rotor  are  very  small, 
and  the  power  transferred  from  the  stater  to  the  rotor 
would  in  this  case  be  only  the  friction  and  windage.  As- 
smning  the  slip  proportional  to  the  transferred  power,  it 
seems  as  if  two  readings  of  the  slip  at  no-load  (friction 
losses)  and  at  a  known  load  (friction  losses  plus  load) 
would  give  a  determination  of  the  friction  losses.  How- 
ever, according  to  this  i)lan  no  account  is  taken  of  the 
torque  of  the  stator  currents  on  the  rottjr  attributable  to  the 
hysteresis  and  eddy  currents  in  the  rotor.  In  connnercial 
machines  this  torcpie  is  small  compared  with  the  full-load 
output,  but  it  cannot  be  neglected  when  compared  with  the 
friction  losses. 

The  torque  on  the  rotor  when  running  at  no-load  consists 
of  (i)  hysteresis  torque,  (2)  torque  of  the  eddy  currents 
in  the  rotor,  (3)  friction  and  windage  and  (4)  a  torque 
proportional  to  the  slip.  If  the  torque  in  the  direction  of 
the  motion  be  designated  as  positive  (i)  is  positive  below 
synchronism,  negative  above  synchronism,  (2)  and  (3)  are 
negative  and  (4)  is,  as  mentioned,  positive  for  a  positive 
slip,  negative  for  a  negative  slip.  In  some  few  cases  the 
hysteresis  torque  is  great  enough  to  overcome  the  friction 
and  windage,  so  that  the  machine  in  this  case  will  run  at 
exact  synchronous  speed  at  no-load. 

Although  it  is  often  convenient  to  connect  an  induction 
motor  to  a  direct-current  motor  in  order  to  measure  the 
input  into  the  two  motors,  yet  it  is  not  advisable  to  use  this 
method  for  the  determination  of  the  hysteresis  torque  unless 
the  secondary  winding  of  the  induction  motor  is  open. 
Upon  closing  the  secondary  winding  there  is  obtained  an 
input  into  the  stator  equal  to  the  no-load  losses  when  the 
slip  is  the  same  as  obtained  in  an  actual  no-load  run.  Upon 
increasing  the  speed  the  input  decreases  until  the  input  be- 
comes zero  at  a  certain  negative  slip,  the  total  current  input 
being  wattless.  The  negative  slip  will  in  this  case  be  con- 
siderably less  than  i  per  cent.  At  higher  speeds  the  induc- 
tion machine  acts  as  a  generator,  the  current  always  being 
a  lagging  one.  Varying  the  slip  from  a  few  per  cent  posi- 
tive to  a  few  per  cent  negative,  the  input  is  changed  from 
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Fig.  1 — Power   Input   at  Speeds   Near  Synchronism  with   Secondary 

Open. 

full   output   of  the   motor   to    full   output   of   the   induction 
generator. 

The  hysteresis  torque  helps  the  rotation  of  the  induction 
machine  when  acting  below  synchronism  and  opposes  it 
when  acting  above  synchronism.  Upon  connecting  the 
direct-current  motor  to  the  induction  machine  there  is  ob- 
tained a  sudden  increase  of  the  input  into  the  direct-current 
motor  equal  to  twice  the  hysteresis  torque  when  the  speed 
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of  tlie  induction  motor  passes  tlirough  synchronism.  The 
accuracy  obtained  by  this  kind  of  measurement  is  about 
I  per  cent.  One  cannot  expect  accurate  results  in  measur- 
ing the  increase  in  power  consumed  at  synchronism  as 
long  as  this  increase  is  small  compared  with  the  change  in 
the  input  when  the  slip  varies  by  only  a  few  per  cent.  This 
will  be  the  case  if  the  secondary  winding  is  closed.     In  this 
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case  the  torque  of  the  rotor  which  is  proportional  to  slip 
is  many  times  as  large  as  the  hysteresis  torque.  By  leaving 
the  secondary  winding  open  one  avoids  the  torque  that  is 
proportional  to  the  slip.  For  an  experimental  investigation 
of  the  hysteresis  and  eddy  current  torque  on  the  rotor  it  is 
advisable  to  connect  the  machine  under  test  to  a  shunt 
motor  large  enough  to  supply  the  losses  of  the  induction 
machine. 

In  experiments  made  at  the  University  of  Hanover,  Ger- 
many, a  5-hp,  190-volt,  1500-r.p.m.,  three-phase  Koerting  in- 
duction motor  was  belted  to  a  shunt  motor.  The  power  intake 
of  the  shunt  motor  was  determined  for  different  speeds 
near  the  synchronism  of  the  induction  motor;  the  secondary 
winding  was  left  open  and  the  stator  winding  was  con- 
nected to  a  190-volt,  50-cycle,  three-phase  supply.  Fig.  i 
shows  the  power  intake  (in  watts)  of  the  shunt  motor  as 
ordinates,  with  the  speed  of  the  induction  motor  as 
abscissas.  The  readings  (indicated  as  circles  in  the  diagram) 
show  at  a  glance  the  increase  of  the  input  into  the  shunt 
motor  corresponding  to  twice  the  hysteresis  torque  (curve 
A).  It  will  be  seen  that  this  hysteresis  torque  amounts  to 
about  30  watts — "synchronous  watts."  Another  test  was 
made  under  the  same  conditions  except  that  the  primary 
of  the  induction  motor  was  disconnected  from  the  supply 
system.  Curve  B  shows  the  input  into  the  direct-current 
motor  in  this  case.  Now,  the  direct-current  motor  delivers 
only  the  friction  and  windage  losses  of  the  induction  motor. 
The  difference  in  the  ordinates  of  curve  A  and  curve  B 
corresponds  to  the  hysteresis  and  eddy-current  torque  of 
the  induction  motor.  At  synchronous  speed  it  will  be  seen 
that  the  torque  of  the  rotor  eddy  currents  corresponds  to 
80  watts.  As  the  no-load  losses  of  the  direct-current  motor 
alone  are  256  watts,  the  friction  and  windage  losses  of  the 
induction  motor  at  synchronous  speed  are  189  watts;  the 
copper  losses  of  the  armature  of  the  direct-current  motor 
are  here  neglected. 

Under  normal  running  conditions  of  the  induction  motor 
with  short-circuited  slip-rings  there  is  obtained  a  different 
input  into  the  direct-current  motor  when  making  similar 
tests.  Fig.  2  shows  the  relations  under  these  conditions; 
the  ordinates  give  the  input  into  the  direct-current  motor; 
the  abscissas  the  speed.     The  power  transferred  from  the 


direct-current  motor  to  the  induction  motor  is  considerable. 
A  sudden  increase  of  the  power  input  of  the  direct-current 
motor  when  passing  through  synchronism  cannot  be  meas- 
ured by  this  method,  hysteresis  torque  being  too  small  com- 
pared with  that  torque  of  the  rotor  which  is  proportional 
to  the  slip. 


NEW  CENTRAL  STATION  FOR  FALMOUTH,  MASS. 

Plans  have  been  drawn  for  the  erection  of  a  new  central 
station  for  the  Buzzards  Bay  Electric  Company  at  Fal- 
mouth, Mass.,  the  proposed  location  being  on  the  west 
shore  of  Deacon's  Pond  Harbor.  The  plant  will  have 
several  novel  features  in  spite  of  its  small  capacity,  the 
initial  installation  being  designed  for  reciprocating-engine 
and  exhaust-steam-turbine  operation.  The  building  will 
be  large  enough  to  house  about  1500  kw  in  generating: 
machinery,  and  will  be  65  ft.  by  130  ft.  in  plan,  with  Greek 
pillars  at  its  front  and  low  sloping  roof  surmounted  by  a 
chimney  resembling  the  chimney  of  a  typical  Colonial' 
country  house.  Provision  will  be  made  for  the  delivery  of 
coal  by  water,  and  the  coal  storage  will  be  hidden  from  view- 

The  initial  boiler  plant  will  consist  of  two  78-in.  x  20-ft. 
horizontal-return  tubular  units,  and  these  will  supply  a 
horizontal  cross-compound  reciprocating  engine  with  di- 
rect-connected generator,  the  engine  delivering  exhaust 
steam  to  a  low-pressure  turbine  direct-connected  to  a 
250-kw  alternator.  The  latter  machine  will  be  tied  in  rigid- 
ly on  the  busbars  with  the  former.  The  unique  features  of 
the  plant  include  the  discharge  of  the  products  of  com- 
bustion at  the  rear  of  the  boilers  and  thence  over  the  tops; 
the  delivery  of  the  gases  thence  to  an  economizer  de- 
signed for  superheating  the  exhaust  steam  from  the  engine 
before  it  reaches  the  low-pressure  turbine ;  the  discharge 
of  the  flue  gases  into  another  economizer  section  equipped 
for  feed-water  heating,  and  the  filling  of  the  space  between 
the  walls  of  the  boiler  setting  with  magnesia  and  asbestos 
instead  of  the  provision  of  the  customary  air  space.  When 
the  flue  gases  first  leave  the  boiler  they  will  be  utilized  in 
drying  the  steam  led  to  the  engine  unit.  A  surface  con- 
denser will  be  installed  in  connection  with  the  low-pressure 
turbine,  and  circulating  water  will  be  drawn  from  the 
harbor.     Town  water  will  be  used  for  boiler  feeding. 

The  company  is  now  installing  a  40-kw,  2300-volt  unit 
driven  by  a  gasoline  engine  at  Hyannis,  and  energy  is 
being  supplied  from  the  present  temporary  steam  station 
at  Falmouth  through  the  territory  from  Woods  Holl  to 
Waquoit.  Lines  are  being  extended  from  this  plant  through 
West  Falmouth  and  Chappaquoit  to  North  Falmouth  and 
Megansctt,  with  the  expectation  later  of  establishing  dis- 
tribution facilities  in  Cataumet,  Pocasset  and  Monument 
Beach.  All  of  this  territory,  which  includes  summer 
colonies  of  growing  importance,  will  be  supplied  in  the 
coming  season,  service  being  planned  to  cover  a  radius  of 
about  20  miles  from  Falmouth.  From  the  gasoline  station 
at  Hyannis  a  line  will  be  extended  through  Barnstable, 
Bourne,  Sandwich,  Sagamore,  Osterville  and  Cotuit. 
Eventually  these  scattered  settlements  will  be  tied  to  the 
Falmouth  plant  by  a  33.000-volt  transmission   line. 

The  Carpenter  interests,  of  Newton,  Mass..  controllings 
the  central-station  properties  at  Buzzards  Bay  and  Martha's 
Vineyard,  have  lately  purchased  the  gas  plants  of  Hyannis 
and  Cotuit.  Since  1908,  when  the  present  interests  as- 
sumed control,  the  annual  income  has  been  increased  from 
$13,000  to  $44,826,  including  the  electric  traction  lines  at 
Oak  Bluffs.  A  policy  of  modernizing  the  equipment  has 
been  inaugurated,  new  business  methods  have  been  intro- 
duced and  operating  economies  instituted.  Special  success 
has  attended  the  installation  of  flat-rate  tungsten  lighting 
in  residences,  and  considerable  attention  has  been  given 
to  the  cultivation  of  off-peak  power  business.  The  active 
management  of  the  properties  is  now  in  the  hands  of  Mr. 
Eugene  Carpenter. 
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POWER  LOAD  IN  LOUISVILLE. 


The  Loiiisvillo  Lij;litiii};  C'oinpaiiy  reported  tli.il  for  the 
second  week  in  Mareh  it  contracted  for  industrial  business 
amounting  to  1600  hp.  With  a  dozen  men  sohciting  busi- 
ness, the  company  is  rounding  up  a  lot  of  desirable  trade. 
Widely  diverse  lines  are  being  secured,  sucii  as  the  Louis- 
ville Veneer  Mills,  which  will  use  motors  to  operate  large 
veneer  saws,  gluing  machines,  presses,  etc.,  and  the  Druni- 
mond  Manufacturing  C'omi)any,  which  manufactures  cast- 
iron  axles.  Prospects  for  business  are  excellent,  according 
to  Mr.  A.  T.  Macdonald,  general  sales  manager  of  the 
company. 


the  subjects  of  a  house-wiring  campaign  by  mail,  h'our 
letters  and  the  attractive  Cleveland  booklet,  "Wiring  Old 
Houses,"  comprise  the  anununition  to  be  fired  successively 
at  each  "prospect."  Letter  No.  l  explains  the  campaign  ; 
letter  No.  2  will  contain  a  reply  card.  The  twelve  con- 
tractors co-operating  with  the  central  station  in  this  cam- 
paign have  each  agreed  to  keep  at  least  one  salesman 
engaged  exclusively  in  soliciting  old-residence  wiring.  As 
the  responses  to  the  central  station's  mail  campaign  come 
in,  they  will  be  turned  over  to  the  several  contractors  in 
the  same  proportion  that  house-wiring  orders  were  received 
from  these  contractors  during  the  preceding  month  as  the 
result  of  their  own  sales  efiforts. 


ENERGY  CONSUMPTION  IN  BAKERY. 


A  bakery  at  Springfield,  Ohio,  having  an  output  of 
125,000  loaves  per  month,  has  a  total  connected  motor  load 
of  1 1.5  hp.  The  machines  driven  include  a  2000-lb.  freight 
elevator,  one  three-barrel  mixer  and  one  five-barrel  mixer, 
a  dough  break,  a  loaf  former,  a  cake  mixer  and  one  pan 
greaser.  From  twelve  months'  consumption  of  this  bakery, 
recorded  by  Mr.  J.  North,  contract  agent  for  the  Springfield 
company,  the  average  monthly  use  has  been  419  kw-hr. 
This  represents  about  3.3  kw-hr.  per  thousand  loaves  of 
bread  baked. 


ELECTRICALLY  HEATED    CREMATORIES. 


An  electrically  heated  crematory  with  three  retorts  has 
been  operated  successfully  during  the  last  three  months  at 
Oakland,  Cal.  A  similar  single  crematory  is  also  in  use  at 
Pasadena.  Cal.  Each  retort  comprises  a  brick-lined  arched 
chamber  along  the  two  sides  of  which  are  fixed  12-ft.  ^-iA. 
calorite  resistor  rods  bent  double  to  form  6-ft.  lengths. 
With  three  rods  to  each  side,  the  resistor  equipment  of  each 
retort  totals  about  72  ft.  of  ^-in.  rod  and  takes  85  kw.  The 
body,  inclosed  in  its  casket,  is  put  in  place  with  the  retort 
cold.  In  30  to  60  minutes  after  turning  on  the  current 
the  temperature  in  the  chamber  rises  to  2000  deg.  Fahr., 
the  organic  products  undergoing  distillation.  In  another 
hour  nothing  remains  but  the  mineral  matter  and  ash,  which 
are  collected  on  the  clean  tray  beneath.  Electric  cremation 
lacks  the  terrifying  flame  and  roar,  as  well  as  the  objection- 
able dirt,  of  ordinary  incinerating  plants,  and  the  furnish- 
ings of  the  building  may  be  made  equal  to  those  of  any 
chapel.  The  electric  crematory  at  Oakland  has  been  used 
to  incinerate  half  a  dozen  bodies  in  a  single  day  and  is  kept 
busy  meeting  the  demand  for  its  service.  The  fee  for  cre- 
mation there  is  $50,  at  which  rate  a  substantial  profit  is 
made  over  the  cost  of  energy,  plant,  investment,  etc. 


A  DIRECT-BY-MAIL  HOUSE-WIRING  CAMPAIGN. 


Last  year  1200  old  houses  were  wired  in  Cleveland,  the 
sales  stafT  of  the  Electric  Illuminating  Company  and  the 
men  employed  by  the  co-operating  contractors  each  closing 
almost  exactly  one-half  of  the  total  number  of  orders. 
During  1912  it  is  hoped  to  wire  2000  old  residences,  for 
already  the  campaign  has  gathered  headway  with  eighty 
contracts  taken  in  January  and  140  in  February,  usually  the 
two  dullest  months  of  the  year. 

For  some  time  the  central-station  solicitors  have  been 
collecting  names  of  old-residence  "prospects."  During  the 
next  six  weeks  the  6000  names  thus  received  will  be  made 


PLOTTING  A    CONSUMPTION    CURVE    FOR    EACH 
CUSTOMER. 


Each  month  before  the  bills  go  out  to  the  lighting  cus- 
tomers of  the  Columbus  Railway  &  Light  Company  each 
customer's  consumption  is  plotted  on  his  individual  curve- 
sheet,  which  forms  a  part  of  the  office  records.  These  read- 
ings are  then  scrutinized  by  an  experienced  man,  and  if 
the  last  point  falls  much  above  or  below  the  customer's 
ordinary  consumption,  an  investigation  is  made  before  the 
bill  is  sent  out.  In  this  way  90  per  cent  of  the  excess-read- 
ing errors  are  caught  without  even  the  customer's  knowl- 
edge of  their  occurrence.  Under-readings  from  any  cause, 
damage  of  meter  by  lightning,  etc.,  are  also  located  from  the 
curve  sheet,  in  time  to  investigate  the  installation  for 
reader's  error,  meter  trouble  or  other  cause.  The  man  who 
checks  the  records  must,  of  course,  make  allowance  for  the 
season  changes  in  the  customer's  consumption,  but  with 
experience  he  learns  the  characteristics  of  each  class  of 
business,  besides  having  the  record  of  previous  years  for 
comparison.  The  customers'  curve  sheets  are  arranged  in 
ledger  form,  each  page  giving  space  for  twenty-four  months 
or  two  years,  the  record  being  continued  at  the  first  month 
again  in  a  different  color  of  ink.  As  the  average  consumer 
tends  to  increase  his  use  of  electricity  from  year  to  year, 
there  is  little  trouble  from  superposition  of  the  curves  of 
succeeding  two-year  periods.  Any  increase  in  connected 
load  contracted  for  by  a  customer  is  entered  at  the  corre- 
sponding month  division  of  his  individual  curve  sheet,  so 
that  the  checker  may  know  when  an  otherwise  unexplained 
increase  occurs  in  consumption.  The  kilowatt-hours'  use  of 
every  commercial,  "power"  and  residence  consumer  in 
Columbus  has  been  recorded  in  curve  form  in  this  way  since 
1907,  and  the  plan  has  been  found  of  the  greatest  service  in 
checking  and  studying  customers'  consumption. 


SECURING  CO-OPERATIVE  INTEREST  OF 
ARCHITECTS. 


Electrical  literature  contains  many  references  to  the  lack 
of  sympathy  sometimes  found  between  architects  and  the 
central-station  companies,  and  to  offset  this  the  Rochester 
Railway  &  Light  Company  has  mailed  an  individual  letter 
to  each  of  the  architects  in  Rochester,  which  has  been  re- 
ceived favorably  by  the  members  of  that  profession.  The 
letter,  the  gist  of  which  follows,  is  characteristic  of  the 
public  policy  campaign  of  the  Rochester  company  and  be- 
trays on  its  face  one  of  the  secrets  of  the  success  of  the 
company  in  this  direction.  It  is  purposed  to  follow  the  in- 
dividual letters  with  circulars  and  probably  with  a  loose- 
leaf  booklet  specially  arranged  for  architects,  in  which  gas 
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and  electric  suggestions  will  be  offered  from  time  to  time, 
such  as,  for  instance,  the  use  of  a  central  ceiling  lamp  in 
the  laundry  and  provision  for  small  red  pilot  lamps  in  con- 
nection with  flatirons  and  on  cellar  stairs,  etc. 

The  letter  is  signed  by  the  mechanical  and  electrical 
engineer  of  the  company  and  is  prefaced  with  a  paragraph 
acknowledging  the  company's  appreciation  of  the  fact  that 
the  technical  considerations  in  connection  with  the  mechan- 
ical and  illuminating  equipment  of  any  home  or  other 
building  must  be  made  secondary  to  the  high  requirements 
of  art  and  of  the  fullest  convenience  and  utility  in  the  build- 
ing, and  approaching  the  work  in  this  spirit  the  writer  sug- 
gests that,  with  the  architect  acting  as  a  check  on  the  com- 
pany's engineering  judgment,  the  specialized  skill  of  its  or- 
ganization should  be  able  to  work  quite  close  to  the  ideal. 
The  organization  and  ethical  standard  of  its  technical  staff 
are  then  brought  to  the  attention  of  the  architect  in  the 
following  well-chosen  words : 

"In  the  first  place,  as  you  undoubtedly  know,  it  is  the 
feeling  of  each  individual  man  in  our  commercial  and 
engineering  departments,  a  feeling  which  is  thoroughly  in- 
dorsed and,  in  fact,  insisted  on  by  the  management,  that  we 
should  never  attempt  to  secure  any  class  of  business  which 
we  could  not  conscientiously  recommend  to  the  customer 
were  he  our  client  and  we  his  fiduciary  agent." 

The  work  and  qualifications  of  the  technical  staff  are 
next  given  briefly  and  concisely,  and  the  mechanical  and 
electrical  engineer  of  the  company  concludes  the  letter  with 
the  following  invitation : 

"What  I  should  like  to  do  is  to  place  this  staff  of  men  at 
your  service,  to  work  with  you  on  any  of  the  details  of 
your  work  where  they  may  happen  to  have  specialized 
knowledge.  Their  services  are  yours  for  the  asking,  and 
they  are  both  by  disposition  and  by  training  able  to  co- 
operate in  a  spirit  of  sympathy  with  the  highest  require- 
ments of  your  work.  If  you  can  use  us  at  any  time,  kindly 
telephone  and  we  will  have  a  man  at  your  office  within  five 
minutes." 


A    METHOD    OF     INVESTIGATING     AN     EXISTING 
RATE  SCHEDULE  FOR  MOTOR  SERVICE. 


By  F.  B.  Fletcher. 

It  is  at  times  desirable  to  gain  a  general  view  of  the 
motor-service  situation  on  a  central  station's  lines,  and  at 
the  same  time  to  have  as  complete  information  as  possible 
on  these  conditions.  Among  those  plants  which  would  be 
benefited  most  by  such  a  survey  are  the  smaller  central  sta- 
tions where  the  motor  consumers  are  relatively  few  and 
where  an  investigation  can  be  made  most  easily  and 
cheaply.  With  some  stations  of  this  class,  as  well 
as  with  a  few  larger  ones,  existing  motor-service  rates  are 
largely  the  result  of  competition  with  other  forms  of 
energy,  and  large  sacrifices  are  often  made  to  "get  the 
business."  Or  the  opposite  extreme  may  be  the  case,  im- 
posing prohibitive  rates  upon  a  field  of  industry  which, 
properly  developed,  would  prove  a  large  and  growing 
source  of  revenue. 

The  following  discussion  will  therefore  deal  with  the 
methods  of  collecting  and  compiling  a  general  review  of 
this  kind. 

The  basis  upon  which  this  investigation  is  to  be  made 
is  the  individual  maximum  demand  of  each  consumer.  Such 
maximum  demands  can  be  accurately  obtained  only  by  the 
use  of  maximum-demand  meters  for  direct-current,  or 
graphic  recording  wattmeters  for  alternating-current  cir- 
cuits, these  instruments  being  placed  on  the  consumer's 
installation  and  allowed  to  remain  there  until  an  average 
cycle  of  industrial  operations  has  elapsed.  Meters  register- 
ing the  maximum  power  requirements  for  a  period  of  ten 
or  fifteen  minutes  are  preferable,  since  they  make  no  note 


of  excessive  currents  required  for  starting.  This  starting 
current  can  be  considered  as  taken  care  of  by  the  overload 
capacity  of  the  generators  at  the  power  house,  and  should 
not  be  confused  with  the  demand  peak  of  the  motors. 
Where  the  number  of  instruments  is  limited,  and  they 
must  be  moved  from  one  consumer  to  another,  a  week's 
time  per  consumer  will  probably  suffice. 

All  other  necessary  data  may  be  obtained  from  the  cus- 
tomer's books,  the  company's  annual  or  monthly  report,  and 
from  calculation.  The  customers'  bill  sheets  will  give  the 
required  information  regarding  the  connected  load,  net 
monthly  bills  and  kilowatt-hours  used  per  month,  while  the 
company's  report  will  yield  data  for  the  calculation  of  the 
actual  cost  to  manufacture  electricity. 

To  assemble  this  data  and  the  resulting  quantities  in 
usable  form,  an  arrangement  similar  to  that  given  in 
Tables  I  and  II  may  be  used. 

Considering  Table  I,  column  i,  "character  of  service" 
may  best  be  arranged  alphabetically  according  to  the  busi- 
ness of  the  consumer,  as  "bakers,"  "breweries,"  "butchers," 
"candy  factories,"  etc.  The  quantities  and  percentages 
given  in  the  succeeding  columns  refer,  of  course,  to  the 
class  of  consumers  listed  in  column  i.  Column  2  is  taken 
from  the  customers'  books,  as  are  likewise  columns  5,  6 
and  8.  For  average  quantities  twelve-month  averages 
should  be  taken,  and,  as  is  shown  by  the  headings,  such 
quantities  are  the  sums  of  the  individual  requirements  of 
each  consumer  falling  in  that  class.  Column  3  is  the  sum- 
mation of  the  maximum  demands  of  all  the  consumers 
covered  by  the  class  under  consideration,  and  column  7  is 
obtained  by  dividing  column  6  by  column  5.  The  average 
load  factor  is  the  "true  load  factor"  of  each  class  of  con- 
sumers. By  the  "true  load  factor"  is  meant  the  ratio  of 
the  average  kilowatt-hours  per  month  to  the  maximum  de- 
mand multiplied  by  720,  720  being  the  greatest  possible 
number  of  hours'  use  of  the  maximum  demand  per  month. 

A  glance  at  the  headings  of  Table  I  will  show  the  gen- 
eral usefulness  of  the  information  obtained  therein.  The 
value  of  any  desired  class  of  consumers  can  be  readily 
examined  from  three  different  viewpoints;  those  of  the 
load  factor,  the  kilowatt-hours  consumed  and  the  total 
monthly  bills.  The  actual  average  income  per  kw-hour  of 
one  class  may  be  compared  with  a  class  giving  either  a 
greater  or  less  total  net  income  and  a  measure  of  the  value 
of  the  first  class  of  business  be  thus  obtained.  In  short, 
Table  I  shows  where  to  push  business,  where  to  curtail  it 
and  from  what  source  the  largest  and  most  profitable  motor 
load  is  derived. 

Table  II  is  compiled  from  the  same  fundamental  data 
as  Table  I,  but  represents  another  side  of  the  motor-service 
situation  in  an  interesting  and  instructive  way.  Here  all 
consumers  are  divided  into  classes,  according  to  the  num- 
ber of  hours'  use  of  the  maximum  demand  per  day,  by 
dividing  their  total  average  kilowatt-hours  per  month  by 
thirty  times  the  maximum  demand  in  kilowatts.  Having 
separated  the  motor  users  according  to  this  arrangement, 
the  data  for  columns  2,  6  and  8  may  be  collected  from  the 
customers'  ledgers  and  the  percentage  columns  obtained  by 
dividing  each  class  total  by  the  total  footed  up  for  the 
respective  columns. 

Column  10  deserves  especial  attention,  as  in  it  unit  figures 
are  given  which  are  directly  comparable  with  the  existing 
motor  rate  of  the  central  station.  It  is  hardly  necessary  to 
mention  the  value  of  the  respective  columns  and  their  rela- 
tion to  each  other,  as  this  is  sufficiently  evident  from  an 
inspection  of  the  table. 

Since  a  final  and  general  view  of  a  situation  is  almost 
always  necessary  in  summing  up  its  advantages  and  dis- 
advantages, curves  are  plotted  from  the  data  in  hand  which 
show  the  conditions  most  clearly. 

In  these  curves  hours'  use  per  day,  as  abscissas,  arc 
plotted  against  cost  in  cents  per  kw-hour,  as  ordinates.  All 
motor  rates,  no  matter  of  what  form,  may  be  reduced  to 
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these  basic  components  by  simple  substitution  and  proper 
arranj^cment.  And,  since  the  data  from  Table  II.  column 
lo,  |)rcsont  themselves  in  this  form,  it  will  be  found  simpler 
to  adopt  these  values  as  co-ordinates. 

Curve  1  presents  the  actual  cost  of  manufacturing  energy. 


co-ordinate.s,  M  (consumption  in  kilowatt-hours)  ami  B 
(maximum  demand  in  kilowatts).  The  mathcinatical  rela- 
tion  then  becomes 


TAIll.K    I. ANALYSIS    OF    THE    CLASSES    OF   SERVICE   Ol"    I'OWEK    (ONSUMEKS. 
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The  equation  of  this  "cost-of-encrgy"  curve  assumes  the 
hyperbolic  form  and  is  obtained  as  follows.  The  component 
parts  .ire 

/  =  the  investment  charge  in  dollars  per  kw  per  month. 
M  =■  the  manufacturing  charge,  or  cost  of  manufactur- 
ing and  maintenance  at  the  power  house,  in  dollars 
per  kw-hour. 
X  —  the  number  of  hours'  use  of  the  maximum  demand 
t        per  month. 
Y  =  the  cost  in  cents  per  kw-hour. 


Curve  1-Cost  of  power. 

Curve  :i  -Actual  net  income. 

Curve  3 -Selling  rate. 

Curve  4- Selling  rate  for  largest  motor  load. 


Substituting  in  equation  (i) 


Y  = 


B 


Y  = 


AM  +  BI 


(2) 


Hours  use  per  day  of  maximuoi  demand. 
Variation   of  Cost   of   Energy   with    Maximum    Demand. 

The  definition  of  M,  as  given  above,  assumes  that  motor 
service  is  of¥-peak  business,  which  is  the  real  distinction 
between  a  lighting  and  a  "power"  rate.  With  this  data  the 
equation  of  the  curve  becomes 

K  =  ^^/'  (.) 

From  the  equation  it  can  be  seen  that  the  differential  is 
the  number  of  hours'  use  per  day,  and  that  the  rate  of 
change  of  Y  is  no  function  of  either  M  or  /.  Hence  the 
same  cost  per  kw-hour  would  apply  to  any  size  motor 
operating  the  same  number  of  hours  per  day.     By  means 


Equation  (2)   is  the  equation  of  a  hyperbolic  paraboloid. 

Curve  2  is  obtained  from  values  given  in  Table  H,  col- 
umns I  and  10,  and  shows  the  variations  in  the  cost  per 
kw-hour  for  the  different  hours'  use  per  day  of  the  maxi- 
mum demand.  Thus,  one-hour  users  pay,  as  a  class,  the 
value  in  cents  per  kw-hour  given  on  the  first  line  of  column 
10.  Theoretically  Curve  2  should  parallel  the  cost-of- 
energy  curve,  but,  owing  to  conditions  which  have  grown 
out  of  practice  and  perhaps  to  the  form  of  the  selling  curve 
for  energy,  these  conditions  will  not  often  occur.  Indeed, 
it  is  the  object  of  this  investigation  to  determine  how 
closely  the  actual  selling  rate  conforms  to  the  actual  cost 
of  energy. 

Two  irregularities  are  possible  in  Curve  2 — a  downward 
deflection  as  at  b  or  an  upward  deflection  as  at  a. 

A  downward  bulge  of  the  curve  as  at  b  could  mean  one 
of  two  things,  either  that  some  very  large  consumer  (or 
consumers),  to  whom  special  privileges  were  granted,  pulled 
down  this  class  of  users  far  below  normal  or  that  this 
entire  class  was  receiving  too  low  a  rate.  Either  of  these 
conditions  might  bring  the  selling  price  to  this  class  of 
consumers  dangerously  near  to  the  cost  to  manufacture 
energy  for  the  number  of  hours'  use  per  day  corresponding 
to  that  class.    This  has  been  purposely  shown  in  the  curve. 

The  reverse  applies  to  a  possible  upward  deflection  as 
at  a,  disclosing  that  some  large  consumer  (or  class  of 
consumers)  is  paying  a  discriminatory  rate  for  power. 

Having  found  the  exact  location  of  an  irregularity  by 
this  method,   its  cause  may  be  investigated  and   remedied 


TABLE    II. — ANALYSIS   OF   THE    HOURS'    USE   PER   DAY   OF   THE    MAXIMUM   DEMAND  OF  POWER   CONSUMERS. 
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of  this  equation,  values  of  Y  may  be  calculated  for  corre- 
sponding values  of  X,  and  the  resulting  quantities  plotted 
to  show  Curve  i. 

If  this  equation  is  desired  to  give  a  space  relation,  or, 
in  other  words,  if  the  cost-of-energy  curve  could  be  better 
shown  as  a  solid,  the  transformation  may  easily  be  made 
by  substituting  for  the  time  co-ordinate  X  the  two  related 


if,    with   due    regard   to    local   conditions,    this   is   thought 
advisable. 

In  connection  with  the  curve  sheet  curves  may  be  plotted 
showing  the  selling  rate,  or  rates,  for  motor  service.  If 
one  rate  only,  as  Curve  3,  is  in  force,  this  rate  should  con- 
form closely  to  Curve  2.  If  more  than  one  rate  is  in  effect, 
or  if  the  selling  rate  varies  with  the  size  of  the  installation, 
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a  curve  like  4,  showing  the  rate  of  the  largest  "power" 
consumer  on  the  company's  lines,  should  be  drawn  in.  This 
curve  will  show  the  limiting  values  to  which  the  company's 
motor-service  business  has  proceeded  at  the  time,  and  may 
form  a  valuable  guide  to  the  advisability  of  taking  on 
other  large  motor  loads. 

The  data  as  laid  out  above  arc  all  that  is  necessary  for 
a  commanding  view  of  the  motor-service  situation  of  any 
central  station,  and  are  easily  within  the  reach  of  any 
central-station  manager.  However,  such  data  are  value- 
less unless  accurately  and  intelligently  collected  and  ar- 
ranged. 

With  such  an  arrangement  of  ''power"  statistics  a  central 
station  can  be  prepared  to  take  a  commanding  grasp  upon 
the  situation  should  a  competing  form  of  energy  arise, 
and  have  at  the  same  time  a  reliable  index  of  its  exist- 
ing power  condition. 


Wiring  and  Illumination 

APPLICATION     OF     TIRRILL     REGULATOR      TO 
ADJUST  BALANCER  FOR  NEUTRAL  REGU- 
LATION AT  DISTANT  POINT. 


The  unbalancing  action  on  the  iio-220-volt  Edison  three- 
wire  system  of  the  Dayton  Lighting  Company  is  unusually 
severe  owing  to  the  presence  on  the  lines  of  several  large 
no-volt  elevator  motors.  A  90-kw  balancer  set  is  provided 
to  adjust  the  voltage  differences  on  this  direct-current 
system,  the  load  on  which  varies  from  1000  kw  to  1800  kw. 
This  balancer  has  its  fields  adjusted  by  a  Tirrill  regulator, 
the  control  of  which  can  be  effected  from  any  one  of  four- 
teen sets  of  pressure  wires  brought  back  from  as  many 
points  in  the  downtown  network,  so  that  the  neutral  pres- 
sure can  be  kept  practically  constant  at  this  given  point, 
regardless  of  the  load  on  the  lines  or  the  pressure  at  the 
station.  Several  other  means  were  attempted  in  the  effort 
to  solve  this  voltage  variation,  the  severity  of  which  was 
such  that  use  of  a  three-wire  generator  had  to  be  abandoned 
except  as  a  220-volt  machine  feeding  into  the  outers.  The 
present  application  of  the  Tirrill  regulator  principle  is  due 
to  Mr.  O.  H.  Hutchings,  general  superintendent  of  the 
Dayton  system,  and  has  resulted  in  practically  perfect  regu- 
lation. The  opposed-voltage  relay,  energized  through  pilot 
wires  from  the  point  on  the  network  regulated  for,  closes 
in  the  corresponding  direction  when   either   side   drops   in 


Dirtfct-current 


Poiot  o[ 
liegulutioD 


Tbreu-wire  Feeders 


■» o    Eelay 


Prtfisurc  Wires 


Contact  Switches 


Application  of  Regulator  to  Adjust  Three-Wire   Balancer  for   Dis- 
tant  Point   in    Network. 

pressure,  operating  one  of  the  contact  switches  which  short- 
circuits  the  corresponding  field  rheostat,  boosting  the  pres- 
sure on  that  side.  As  the  result  a  very  close  voltage  regu- 
lation is  obtained  on  the  downtown  network,  regardless  of 
the  varying  unbalanced  loads. 

Where  pressure  wires  are  not  available,  it  may  be  sug- 
gested that  a  similar  regulation  for  a  distant  point  could  be 
obtained  with  apparatus  entirely  within  the  station  by  using 


differentially  wound  relay  coils,  having  one  winding  across 
the  mains  at  the  bus  and  the  other  bridged  across  a  shunt 
in  the  outgoing  feeders,  in  this  way  obtaining  an  artificial 
subtractive  action  for  the  drop  in  the  feeders. 


ILLUMINATED  CHURCH  SIGN. 


Base-filament  glittering  electric  signs  which  prove  so 
attractive  for  commercial  institutions  sometimes  appear  in- 
appropriate for  church  use.  The  illustration  shows  a  digni- 
fied and  beautiful  illuminated  announcement  erected  in 
front  of  the  First  Baptist  Church  of  Dayton,  (Jhio.  The 
frame   is   of  simple   ecclesiastical   design   and    incloses   two 


Illuminated    Art-Glass    Church    Sign. 

art-glass  panels  in  rich  colors.  In  the  smaller  panel  above, 
the  name  of  the  church  is  permanently  fixed,  while  the 
larger  glass  furnishes  space  for  lettering  in  announcements 
of  the  next  Sunday's  exercises.  The  lamps  within  the  sign 
are  controlled  from  a  switch  in  the  church  vestrv. 


COMPLETION  OF   ORNAMENTAL    CLUSTER    POST- 
LIGHTING  SYSTEM  AT  PASCO,  WASH. 


Pasco  is  a  little  city  of  4000  people  in  the  famous  irri- 
gated Yakima  Valley,  near  the  junction  of  the  Snake  and 
Columbia  Rivers,  in  southeastern  Washington.  It  is  on  the 
main  line  of  the  Northern  Pacific  and  the  Seattle,  Portland 
&  Spokane  railroads,  being  a  division  point  for  both  roads. 
The  city  owes  its  existence  primarily  to  a  heavy  railroad 
and  industrial  payroll,  supplemented  in  recent  years  by  a 
rapidly  increasing  tributary  farming  district.  Along  agri- 
cultural lines,  dry  farming  of  wheat,  in  addition  to  irriga- 
tion farming,  is  being  rapidly  extended. 

The  Pacific  Power  &  Light  Company  furnishes  electric 
light  and  power  service,  as  well  as  operating  the  water- 
works system  at  Pasco.  The  company  is  now  operating 
approximately  600  miles  of  66,000-voIt,  three-phase  trans- 
mission line  in  central  and  southern  Washington  and 
northern  Oregon. 

On  Dec.  23,  191 1,  the  Mayor  issued  a  proclamation  de- 
signating that  date  for  a  municipal  celebration,  in  order 
publicly  to  emphasize  the  completion  of  municipal  improve- 
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mollis  made  (luriiiR  the  year,  the  total  cost   of   wliicli  ha.s  the  ( )lymi)ic    I*'oundry  Company.        h'.ach   post   is  equipped 

heen    approximately   $6{)0.o()o.      Included    in    the    mimicipal  with   three  6o-watt,    I2()-V()lt   tnnj(sten   lamjjs,   arranjjcd   on 

work    is   an    ornamental    cluster    i)ost-lifjhtinjj     installation.  two  circuits,  the  top  lamp  of  each  post  being  on  a  separate 

The   afternoon  of   the  holiday    was   given   over   to  athletic  circuit  from  the  two  side  lamps.     The  upper  lamp  of  each 

events,  open-air  vaudeville  and  similar  enterlainmeni.  post   is   equip])ed   with   a    i6-in.    Alba   globe,   the  side-lamp 

Two  blocks  on  Lewis  Street,  which  is  the  main  business  Alba   globes  being   14   in.   in   diameter.     The   jmsts  are   in- 

strect   of   the  city,   were   roped   off   for   the   afternoon    and  stalled   four  to  a  block  and   synnnetrical  on   the  two  sides 


Fig.    1 — Night    View    of    Fourth    Street,    Pasco,    Wasli. 

evening  carnival.  In  addition  to  the  illumination  from  the 
cluster  lighting  posts,  festoons  of  red,  white  and  blue  in- 
candescent lamps  were  suspended  across  the  street  the 
length  of  these  two  blocks,  between  posts.  Flaming  arcs 
at  the  center  of  the  blocks  and  a  searchlight  covering  the 
entire  stretch  of  the  carnival  scene  gave  a  great  brilliancy 
of  illumination. 

During  the  evening  Mayor  Gray  of  Pasco,  at  the  close 
of  an  address,  opened  a  control  switch  at  the  speakers' 
stand,  leaving  the  downtown  business  streets  in  darkness. 
When  the  switch  was  closed  for  the  second  time  the  new 
cluster  post  system  and  special  decorative  lighting  was 
turned  on  for  the  first  time.  Addresses  were  made  by  Mr. 
R.  J.  Andrus,  manager  of  the  Pacific  Power  &  Light  Com- 


Fig.    2 — Lamp-Post    at    Pasco,    Wash. 

pany,  President  Eben  White  of  the  Commercial  Club  and 
many  prominent  citizens  of  Pasco. 

The  new  lighting  applies  to  ten  and  one-half  blocks  of 
the  two  principal  business  streets  of  the  city;  as  these 
streets  lie  at  right  angles,  the  district  illuminated  has  the 
shape  of  a  huge  T.  The  posts  installed  are  of  the  three- 
light  type  as  used  in  the  city  of  Seattle  and  were  cast  by 


Fig.    3 — Festival    Illumination    at    Pasco,    Wash. 

of  the  street,  bringing  the  posts  130  ft.  apart.  As  the  blocks 
are  400  ft.  in  length,  this  places  the  posts  at  each  street 
intersection  5  ft.  from  the  property  line  and  results  in 
placing  eight  posts  around  the  street  intersection,  affording 
a  very  uniform  and  increased  illumination  at  these  points. 
The  posts  are  fed  from  a  110-220  volt,  three-wire  system, 
which  in  detail  consists  of  three  No.  10  rubber-covered 
wires,  carried  in  %-in.  black  conduit  under  the  pavement 
gutter,  between  posts.  The  top  lamp  of  each  post  is  on  one 
side  and  the  two  side  lamps  on  the  other  side  of  the  three- 
wire  system.  The  conduit  runs,  controlling  eight  posts,  are 
brought  up  to  iron  entrance  switch-boxes,  located  on  the 
wooden  poles  of  the  company's  distribution  system.  As  all 
of  the  distribution  is  in  the  alleys,  this  brings  the  control 
boxes  at  the  intersection  of  the  street  and  alley.  The 
neutral  at  the  control  boxes  is  non-fused,  and  there  is  no 
switch  installed  on  the  neutral  control,  the  two  circuits 
being  closed  on  two  single-pole  fused  knife  switches. 

The  cost  of  the  system  installed  complete,  with  lamps, 
globes,  controlling  switches  and  boxes,  was  borne  by  the 
city  and  amounted  to  approximately  $100  per  post.  The 
cost  of  operation  and  maintenance  of  system  is  paid  for 
from  the  general  municipal  funds  of  the  city.  The  installa- 
tion cost  was  handled  by  the  creation  of  a  special  improve- 
ment district,  and  the  cost  of  installation  was  assessed 
against  the  property  directly  benefited. 

The  Pacific  Power  &  Light  Company  has  a  five-year 
contract  with  the  city  at  a  rate  of  $30  per  post  per  year, 
which  covers  electrical  energy,  renewals  and  patrol  ex- 
pense. This  contract  automatically  renews  itself  for  an 
additional  five  years  at  a  rate  of  $26  per  post  per  year, 
unless  terminated  by  the  city  by  written  notice  within 
thirty  days  of  the  expiration  of  the  contract  term.  The 
contract,  can  be  renewed  at  the  option  of  the  city  at  the 
end  of  ten  years  for  an  additional  term  of  ten  years  at  a 
rate  of  $26  per  post  per  year.  All  lamps  on  each  post  burn 
from  dusk  until  midnight  every  night  in  the  year,  the  top 
lamp  burning  until  dawn.  The  patrol  service  is  supplied  by 
a  messenger  boy,  who  also  turns  out  signs,  outlines  and  flat- 
rate  window-lighting  installations,  and  costs  the  company 
$1  per  switch  box  per  month.  In  addition  to  patrol  service, 
the  company  provides  renewal  of  lamps  and  globes  and 
gives  the  system  a  regular  inspection  on  Saturday  of  each 
week.  Upon  this  inspection,  lamps  and  broken  globes  are 
renewed  and  outer  globes  cleaned.  The  company  is  to 
paint  each  post  once  a  year  with  a  good  waterproof  paint. 
It  is  expected  that  this  inspection  service  will  keep  the  in- 
stallation in  perfect  condition  and  encourage  other,  flat-rate, 
business.     The   company  has   for  some  time  been   making 
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Saturday  inspections  of  flat-rate  signs,  building  outlines  and 
window  lighting. 

The  work  of  interesting  the  people  of  Pasco  in  a  decora- 
tive street-lighting  system  was  begun  last  January.  De- 
scriptive literature  was  sent  to  all  of  the  councilmen,  mem- 
bers of  the  Commercial  Club  and  business  men  of  the  city. 
A  contract  was  finally  secured  for  an  installation  of  six 
posts  at  one  of  the  hotels  of  the  city,  the  expense  of  in- 
stallation and  operation  being  borne  by  the  hotel  manage- 
ment. As  usual,  the  first  installation  created  a  desire  upon 
the  part  of  all  business  men  to  have  a  similar  system  cover 
the  downtown  streets.  The  installation  of  the  system  and 
the  securing  of  the  contract  covering  its  operation  were  the 
result  of  the  efforts  of  Mr.  R.  J.  Andrus,  local  manager  of 
the  Pacific  Power  &  Light  Company.  Mr.  Andrus  has  just 
been  successful  in  interesting  the  Commercial  Club  and  City 
Council  of  Pasco  in  the  erection  of  a  slogan  sign.  This 
sign  will  be  erected  at  the  Union  Depot,  where  the  cluster 
post-lighting  system  begins.  "Keep  your  eye  on  Pasco"  is 
the  text  of  the  slogan,  the  "eye"  alternately  opening  and 
shutting. 


RECENT  TELEPHONE  PATENTS. 


TRANSMITTERS    AND    APPLIANCES. 

The  solid-back  and  similar  types  of  transmitter  have 
usually  employed  an  auxiliary  diaphragm  of  mica.  Mr.  F. 
Gottschalk,  of  New  York  City,  has,  however,  substituted 
for  the  mica  a  metallic  diaphragm  as  less  liable  to  injury. 
This  diaphragm  carries  a  flange  which  is  engaged  by  the 
clamping   ring.      Insulating   material   is,   however,   inserted 


Button   of  Telephone   Transmitter. 

to  prevent  direct  contact  with  the  ring,  and  an  asbestos  or 
similar  washer  is  inserted  to  keep  the  carbon  granules  out 
of  contact  with  the  diaphragm.  The  illustration  shows  the 
arrangement.  • 

ANTISEPTIC   MOUTHPIECES. 

There  have  been  several  recent  patents  for  antiseptic  de- 
vices for  transmitter  mouthpieces.  One  of  these,  the  in- 
vention of  Mr.  Charles  Adams,  of  New  York  City,  is  a  cap 
of  paper  or  similar  material  which  is  so  shaped  that  when 
placed  over  the  transmitter  its  flat  bottom  engages  the  face 
of  the  mouthpiece.  A  conical  part  extends  back  to  the 
transmitter  face,  where  the  cylindrical  wall  of  the  cap 
snugly  surrounds  the  transmitter  case.  Another  consists  of 
a  cone-shaped  piece  of  sheet-metal  construction.  This  is 
slipped  over  the  mouthpiece  so  that  its  small  end  engages 
the  lip  of  the  mouthpiece  while  the  base  of  the  cone  abuts 
on  the  face  of  the  transmitter.  The  space  between  the 
mouthpiece  and  the  cone  is  filled  with  antiseptic  material. 
A  duct  leads  from  within  the  mouthpiece  to  the  cone  so 
that  fumes  may  enter  the  sound  passage.  This  antiseptic 
device  is  the  invention  of  Mr.  C.  E.  Rogers,  of  Wavcrly, 
N.  Y. 

A  third  type  of  device  invented  by  Mr.  M.  M.  Marcuse, 


of  Far  Rockaway,  N.  Y.,  consists  of  a  perforated  metal 
diaphragm  which  clamps  over  the  lip  of  the  mouthpiece,  to 
which  is  secured  a  dished  cover  within  which  the  antiseptic 
absorbent  is  secured.  The  cover  is  arranged  to  swing  upon 
a  pin  so  that  it  may  be  turned  out  of  the  way  when  the 
transmitter  is  in  use. 

Mr.  I.  S.  Rosenblatt,  of  San  Francisco,  is  the  patentee  of 
an  antiseptic  mouthpiece.  The  body  is  of  glass.  A  metal 
threaded  portion  is  set  in  the  base.  This  also  forms  a 
perforated  diaphragm.  The  lip  of  the  glass  carries  clips 
which  are  adapted  to  receive  and  hold  a  second  perforated 
diaphragm.  The  space  between  the  diaphragms  is  filled 
with  fibrous  material  which  has  been  treated  with  antiseptic 
solution. 

COMIilNEl)    TELEPHONE    AND    ALARM. 

An  adaptation  of  the  telephone  to  a  burglar-alarm  system 
has  been  made  by  Arthur  Kohler,  of  Chicago.  A  vibrator 
and  microphone  are  connected  to  the  circuit.  The  vibrator 
is  set  in  motion  by  tampering  with  the  door.  The  inter- 
rupted current  sets  a  relay  and  thereby  closes  the  alarm-bell 
circuit.  If  a  telephone  be  plugged  in  on  the  line  the  char- 
acteristic tone  of  the  vibrator  is  heard. 

In  an  alarm  system  invented  by  Mr.  A.  E.  Paige,  of 
Philadelphia,  a  vibrator  is  also  used,  but  in  this  case  the 
burglar-alarm  circuit  is  connected  to  a  regular  telephone 
line  and  the  vibrator  serves  to  impress  a  peculiarly  variable 
signal  upon  the  regular  line  lamp. 


Letter  to  the  Editor 


INTERIOR  WIRING  COSTS. 


To  the  Editor  of  Electrical  World: 

Sir: — I  read  with  interest  the  article  on  "Standardized 
Interior  Wiring  Prices,"  by  Mr.  H.  L.  Parker,  appear- 
ing in  your  issue  of  March  9.  I  think,  however,  that  the 
article  contains  several  statements  which  need  further 
elucidation,  as  otherwise  an  entirely  wrong  impression  may 
be  created. 

In  Table  I,  which  presumably  is  a  schedule  for  an  actual 
job,  no  knobs  are  listed.  I  also  note  that  the  tubes  are 
listed  by  the  foot,  but  this  is  probably  a  typographical  error. 
The  most  serious  fault  with  that  table  lies,  however,  in  the 
fact  that  no  charge  is  made  for  overhead  expense.  It  will 
be  readily  admitted  that,  no  matter  how  large  a  business 
may  be,  it  costs  something  to  do  business.  Actual  figures 
as  compiled  by  the  National  Electrical  Contractors'  As- 
sociation show  that  the  actual  overhead  expense  for  elec- 
trical contractors  varies  from  45  per  cent  for  a  business  of 
$10,000  a  year  to  20  per  cent  for  a  business  of  over  $50,000 
a  year. 

Considering  the  above  figures,  it  would  appear  that  the 
actual  cost  of  that  particular  job  is  not  $45.73,  as  stated, 
but  at  least  $12  to  $13  more — assuming  a  contracting  busi- 
ness of  $40,000  a  year.  Also,  that  the  25  per  cent  listed  as 
profit  is  incorrect  in  that  the  total  cost  should  have  been 
about  $58.  Adding  the  same  percentage  of  profit,  the  cost 
price  to  the  customer  would  be  about  $72  instead  of  the  $57 
listed. 

I  would  also  like  to  call  attention  to  a  typographical  error 
on  page  551,  under  Job  i.  The  price  per  outlet  for  69  watts 
should  be  $0,057,  as  listed  in  Table  III,  instead  of  $0,068,  as 
used  in  the  equation  to  obtain  the  cost  of  Job  i.  Attention 
is  called  to  these  matters  not  with  any  idea  of  finding  fault, 
but  merely  to  correct  any  wrong  impression  that  readers 
may  obtain.  I  desire  particularly  to  emphasize  the  over- 
head-expense omission. 

Leo  Dolkart. 

Moline,  III. 


698 


ELECTRICAL     WORLD 


Vol.  59,  No.   i. 


Digest  of  Current  Electrical  Literature 

Misruvcis  oi.   rill    imi'oki  \m   akiiciks  appearing  in  the  ei.ectricai   pkkiodicm   i-itiss  of   im.  wokid 


Generators,  Motors  and   Transformers. 

Ldli  iiliition  of  Sclj-lnduction  Coefficients. — A.  Guyan. — 
A  higlily  mathematical  paper  in  which  the  author  gives 
formulas  for  the  calculation  of  certain  sclf-iiuluctioii  co- 
ofiicients  required  in  the  design  of  single-phase  motors. 
Some  approximations  of  these  formulas  are  also  given. — 
La  Kcvuc  Elcc,  March  8,  1912. 

Determining  Losses  and  Efficiency  of  Small  Machines. 
— R.  CzEPEK. — For  determining  the  losses  and  efficiency  of 
a  machine  the  retardation  method,  while  otherwise  very 
reliable  and  exact,  is  unsuitable  for  small  machines  because 
the  time  during  which  the  machine  runs  to  rest  is  too  short. 
The  author  shows  how  the  spark  recorder  may  be  usefully 
employed  for  this  purpose  and  gives  a  description  of  the 
use  of  this  method  with  diagrams. — Elek.  u.  Masch. 
(N'ienna),  Feb.  18,  1912. 

Lamps  and  Lighting. 

Condensers  for  Metallic-Filament  Lamps. — An  illustrated 
account  of  the  Helsby  system  of  using  condensers  in  con- 
nection with  alternating-current  lighting  installations.  The 
advantages  of  this  system,  which  has  already  been  noted 
in  the  Digest,  are  pointed  out.  The  parallel  system  is  easily 
applied  to  houses  already  wired  and  can  be  adopted  for  any 
number  of  single  lamps  or  groups  of  lamps  as  may  be  con- 
venient ;  and  lamps  not  arranged  for  control  by  a  condenser 
would  be  left  to  run  at  their  original  voltage.  The  flexi- 
bility of  the  system  is  such  that  it  can  be  applied  to  those 
points  where  the  greatest  saving  can  be  effected,  that  is  to 
say,  where  low  candle-power  lamps  are  sufficient,  without 
interference  with  those  points  where  high  candle-power 
lamps,  suitable  for  the  full  pressure  of  supply,  are  neces- 
sary. The  series  system  is  particularly  suitable  for  applica- 
tion to  new  installations  and  extensions  to  old  installations, 
or  to  special  cases  such  as  a  number  of  lamps  on  a  single 
fitting.  In  general,  the  cost  of  the  condenser  is  not  much 
more  than  the  saving  effected  in  the  first  cost,  due  to  the 
use  of  low-voltage  lamps. — London  Electrician,  March  8, 
1912. 

Metallic-Filament  Lamps. — Continuations  of  the  long 
illustrated  serial  on  recent  progress  in  incandescent-lamp 
manufacture,  chiefly  based  on  German  patent  specifications. 
The  present  instalments  relate  to  the  after  treatment  of  the 
finished  filaments  and  the  connections  of  the  filaments 
among  themselves  and  with  the  leading-in  wires. — Zeit.  f. 
Beleucht.,  Feb.  10  and  29,  1912. 

Incandescent  Lamps. — P.  Le  Boeuf. — A  review  of  vari- 
ous recent  investigations  on  various  problems  of  metallic- 
filament  lamps,  especially  resistance  to  shock,  changes  of 
structure  during  life,  change  of  resistance  during  one 
period  in  alternating-current  operation,  the  question  whether 
incandescent  lamps  have  a  self-induction  and  the  phe- 
nomenon of  overshooting. — La  Lumiere  Elec,  March  2, 
1912. 

Manchester. — Up  to  the  end  of  last  year  all  the  street 
lighting  in  Manchester  was  by  gas,  the  gas  being  supplied 
by  the  municipal  gas  plant.  Two  streets  are  now,  however, 
experimentally  lighted  with  flame-arc  lamps.  A  description 
of  the  installation  is  given. — London  Elec.  Eng'ing,  March 
7,  1912. 

Photometric  Paddle -Wheels. — A  note  on  a  paper  by  J. 
R.  Milne  read  before  the  Royal  Society  of  Edinburgh  on  a 
new  form  of  rotating  photometric  "sector,"  capable  of  very 
accurate  adjustment,  while  running,  to  any  desired  light- 
transmission  value,  and  possessed  of  the  great  advantage 
of  having  its  rotating  part  in  only  one  piece.     The  rotating 


pari,  which  is  somewhat  similar  to  a  paddle-wheel  in  ap- 
pearance, may  take  various  forms.  Tlie  simplest  consists 
of  two  flat  triangular  vanes  fixed  on  the  shaft  of  an  electric 
motor  by  means  of  which  they  are  rotated  and  having  their 
planes  not  at  right  angles  to  the  shaft.  The  motor  is  fixed 
to  a  base  which  turns  on  a  vertical  pivot,  the  pivot  being 
directly  underneath  the  beam  of  light.  In  spinning  round, 
the  vanes  interrupt  the  light,  and  the  amount  of  intercep- 
tion depends  on  the  azimuth  of  the  base,  which  can  be 
ascertained  from  a  circular  scale  round  its  edge.  This  new 
type  of  apparatus  is  also  discussed  mathematically,  formulas 
being  deduced  for  the  intensities  of  the  light  transmitted 
under  different  conditions  and  for  the  greatest  width  of  the 
beam  of  light  that  can  be  employed. — London  Electrician, 
March  8,  19 12. 

Generation,  Transmission  and  Distribution. 

Phenomena  in  Electric  Line  on  Closing  the  Circuit. — R. 
Ruhenberg. — A  mathematical  paper  discussing  the  tran- 
sient phenomena  which  occur  immediately  after  closing  the 
circuit.  He  first  considers  the  case  where  an  emf  is  im- 
pressed on  a  line  and  the  end  of  this  first  line  is  connected 
through  a  switch  to  a  second  line.  The  first  line  is  there- 
fore under  voltage,  but  as  long  as  the  switch  is  open  the 
second  line  is  not  under  voltage.  The  author  shows  that 
when  the  switch  is  closed  a  potential-difference  wave  is 
propagated  from  the  switch  into  the  second  line  and  charges 
it,  while  at  the  same  time  another  potential-difference  wave 
travels  backward  from  the  switch  into  the  first  line  and 
discharges  it  partially.  Such  traveling  potential  waves  may 
damage  apparatus  or  machines,  but  by  means  of  protective 
resistances  these  waves  may  be  greatly  diminished  in  in- 
tensity. The  best  dimensions  of  such  protective  resistances 
are  calculated  and  a  simple  approximate  formula  is  given. 
Finally,  an  example  of  the  wave  entering  a  generator  is 
discussed,  and  it  is  shown  that  in  it  voltages  of  double  the 
voltage  in  the  network  may  occur. — Elek.  u.  Masch. 
(Vienna),  Feb.  25,  1912. 

Flyi^hcel  Storage. — A  note  on  a  recent  British  patent 
(No.  5620,  Feb.  29,  1912)  of  the  British  Thomson-Houston 
Company  (General  Electric  Company  of  this  country). 
To  relieve  the  load  on  a  generating  station  where  large 
fluctuations  occur  a  motor  driving  a  flywheel  is  connected 
across  the  mains.  The  motor-field  current  is  supplied  by  an 
exciter  generator,  which  is  in  turn  controlled  by  a  solenoid- 
operated  resistor  in  its  field  circuit.  The  solenoids  are  con- 
nected in  the  mains  supplying  energy  to  the  load  and  the 
motor  respectively.  A  storage  battery  may  be  put  across 
the  mains.  The  resistor,  the  resistance  of  which  is  con- 
trolled by  the  main  current,  is  normally  in  circuit,  and  that 
controlled  by  the  motor  current  normally  short-circuited 
but  put  in  circuit  upon  the  occurrence  of  an  overload  on 
the  motor. — London  Elec.  Eng'ing,  March  7,   1912. 

Flytvheel  and  Motor  Rating. — S.  A.  Fletcher  and  C.  R. 
RiKER. — A  discussion  of  the  fundamental  principles  deter- 
mining the  relation  of  flywheel  and  motor  rating  for  in- 
dustrial loads.  The  authors  give  formulas  for  making 
calculations  of  this  kind  and  some  useful  diagrams,  among 
them  a  diagram  for  securing  flywheel  effect  from  the  dimen- 
sions of  a  flywheel  and  a  diagram  for  use  in  determining 
the  load  characteristics  of  a  motor  driving  a  flywheel.— 
Elec.  Journal,  March,  1912. 

Water-Poiver  Plants  in  Italy.— E.  Giovannoni.— The 
first  part  of  a  statistical  article  on  the  development  of 
water-power  plants  in  Italy.  The  total  rating  of  the  Italian 
electric  plants  in  1900  was  82,000  hp ;  in  1905  it  was  315,-: 
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500  hp,  of  which  190,500  lip  was  generated  from  water  and 
125,000  hp  from  steam.  In  1909  the  rating  was  750,000  hp, 
of  which  510,000  hp  was  generated  from  water  and  240,000 
hp  from  steam.  No  definite  figures  are  available  for  1910, 
but  since  in  that  year  some  very  large  plants  were  opened, 
the  total  rating  should  now  be  above  1,000,000  hp.  Sta- 
tistical data  are  given  on  water-power  developments  in 
different  districts  of  Italy.  The  article  is  to  be  concluded. 
— Elck.  Zeit.,  March  7,  1912. 

IVinnipcg. — The  conclusion  of  the  illustrated  description 
of  the  hydroelectric  system  of  the  city  of  Winnipeg.  In 
the  present  instalment  a  description  is  given  of  the  turbines 
and  electrical  plant,  transmission  line,  transformer  station, 
and  distribution  network. — London  Electrician,  March  8, 
1912. 

Boiler  Plants. — J.  Guillaume  and  A.  Turin. — The  con- 
cluding part  of  their  long  illustrated  paper  on  boiler  plants. 
In  the  present  instalment  the  authors  deal  with  the  pipe- 
line construction  and  the  general  arrangement  of  the  plant. 
— La  Revue  Elec,  March  8,  1912. 

Briquetting  Plant. — An  illustrated  article  on  the  use  of 
electric  power  for  briquetting  plants  in  metallurgical  works. 
— London  Elec.  Review,  March  8,  191 2. 
Traction. 

Single-Phase  Locomotives. — H.  Behn-Esciienburg. — An 
illustrated  article  on  the  new  2500-hp  single-phase  locomo- 
tives built  by  the  Oerlikon  Company  for  the  Berne-Loetsch- 
berg-Simplon  line.  The  1250-hp  single-phase  motors  em- 
ployed on  these  locomotives  weigh,  together  with  the  gear 
drive,  14  tons.  The  author  considers  the  series  motor  to  be 
the  only  suitable  type  for  single-phase  traction,  as  its  speed 
is  not  limited.  The  method  of  compensation  employed  by 
the  Oerlikon  Company  is  very  satisfactory,  the  commuta- 
tion is  excellent,  and  in  fact  is  as  good  as  on  a  direct-current 
motor.  Some  details  are  given  of  the  design  of  the  control 
apparatus,  which  ofYers  various  novel  features. — Elck.  Zeit., 
March  7,  1912. 

Current  Collection  on  Electric  Railways. — G.  L'Hoest. — 
An  illustrated  paper  on  third-rail  construction  and  various 
single-trolley  and  double-trolley  wire  designs. — L'Elcc- 
tricien.  Feb.  17,  1912. 

Installations,   Systems  and  Appliances. 

Limiting  Device  for  Flat  Rate. — Breitlaender. — An 
illustrated  description  of  a  very  simple  limiting  device  for 
use  in  connection  with  installations  in  which  a  flat  rate  is 
used  and  a  maximum  power  consumption  is  agreed  upon. 
As  soon  as  the  consumer  tries  to  take  more  current  than  is 
agreed  upon  a  solenoid  operating  an  interrupter  breaks  the 
circuit  120  times  a  minute,  so  that  the  light  flickers  seriously 
and  the  consumer  is  forced  to  decrease  the  amount  of  cur- 
rent consumed.  The  device  has  proved  very  satisfactory 
in  commercial  practice  over  an  extended  period. — Elck. 
Zeit.,  March  7,   1912. 

Rate  Making. — W.  W.  Lackie. — The  first  part  of  a  paper 
read  before  the  (British)  Institution  of  Electrical  Engi- 
neers on  rates  for  electrical  energy,  with  particular  refer- 
ence to  domestic  rates  and  to  the  methods  by  which  domestic 
consumers  have  been  encouraged  in  Glasgow. — London 
Electrician,  March  8^  1912. 

Electric  Heating  Apparatus. — March  and. — An  illus- 
trated article  on  numerous  electric  cooking  and  heating  ap- 
paratus of  British  make. — L'Electricien.  Feb.  10,  1912. 

Wires,   Wiring  and   Conduits. 

Wiring  of  a  Chemical  Factory. — Some  suggestions  on 
the  best  arrangements  of  the  lighting  and  wiring  installation 
in  a  chemical  factory,  with  estimates  of  the  cost  of  main- 
tenance.— London  Elec.  Eng'ing,  March  7,  191 2. 

Electrophysics  and  Magnetism. 

Ionization  by  Collision. — N.  Cami'hei.i.. — An  investiga- 
tion in  which  the  physical  assumptions  made  in  Townsend's 


tlieory  of  ionization  by  collision  are  analyzed  and  discussed. 
It  is  pointed  out  that  one  of  them  is  to  the  effect  that  the 
negative  ion  docs  not  undergo  any  permanent  change  in  its 
properties  as  a  consequence  of  repeated  collisions  with 
neutral  molecules.  This  assumption  is  contradictory  to  the 
other  view  of  ionization  by  collision,  according  to  which 
the  negative  ion,  when  first  formed,  is  an  electron,  but 
subsequently  becomes  a  "complex  ion"  by  gathering  round 
it  neutral  molecules.  Townsend's  mathematical  argument, 
by  which  he  applies  these  assumptions  to  certain  cases  of 
the  discharge  through  gases,  is  sketched  briefly.  It  is 
pointed  out  that  this  argument  contains  an  error.  No  at- 
tempt is  made  to  arrive  at  completely  accurate  formulas, 
but  a  nearer  approximation  is  made.  The  new  formulas 
are  applied  to  Townsend's  measurements  and  shown  to 
agree  with  them  better  than  those  which  he  used.  Similar 
formulas  are  briefly  sketched  based  on  the  older  view  that 
a  negative  ion  after  collisions  with  neutral  molecules  be- 
comes a  complex  ion.  Townsend's  experiments  are  not  so 
well  suited  for  distinguishing  between  the  two  theories.  A 
further  paper  is  promised. — Philosoph.  Mag.,  March,  1912. 

Electrochemistry   and   Batteries. 

Rapid  Formation  of  Storage-Battery  Plates. — G. 
Schleicher. — A  long  account  of  experiments  on  the  rapid 
formation  of  lead  storage-battery  plates,  with  special  refer- 
ence to  the  use  of  sodium  perchlorate  as  an  accelerating 
agent. — Zeit.  f.  Elektrochemie.  July  15,  1911;  La  Revue 
Elec,  March  8,  1912. 

Units,  Measurements  and  Instruments. 

Properties  of  Dielectrics  in  Alternating  Fields. — G.  L. 
Addenbrooke. — The  author  first  investigates  theoretically 
how  a  dielectric  would  bcliave  with  varying  frequency  if  it 
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Fig.     1 — Experimental    Curve    for     Dielectric    of     High     Resistance. 
Losses   at    Different   Frequencies. 

was  equivalent  to  resistances  and  capacities  in  series  or  to 
resistances  and  capacities  in  parallel.  From  the  results 
which  he  has  obtained  he  concludes  that  neither  of  these 
suppositions  seems  to  agree  with  the  real  actions  occurring 
as  found  experimentally.  His  investigations  were  made 
with  frequencies  varying  from  i  cycle  in  four  seconds  up 
to  45  cycles  per  second  with  constant  maximum  voltage. 
With  good  dielectrics  (such  as  gutta  percha,  crown  glass, 
etc.)  it  appears  that  the  loss  per  cycle  tends  to  a  constant 
with  a  given  strength  of  field  over  a  wide  range  of  fre- 
quency, and  the  rate  of  loss  varies  substantially  directly  as 
the    frequency    (Fig.    1).      With    liquids    the    loss,    if    the 
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Fig.  2- 


0  Periodicity 

-Curve  from    Experiments  with   Liquid   Dielectrics. 


liquids  are  not  freed  from  moisture,  tends  to  be  nearly 
constant  and  to  be  almost  entirely  independent  of  the  num- 
ber of  cycles,  or  the  loss  per  cycle  is  nearly  inversely  pro- 
portional to  the  number  of  cycles,  the  action  in  this  respect 
being  the  same  as  for  currents  flowing  in  metallic  con- 
ductors (Fig.  2).     With  inferior  dielectrics   (such  as  cellu- 
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loid  )  llio  aolidii  sci'in^  to  l)r  iiitiTiiu'diatr  Ijctwcoii  (lie  abovi- 
two  actions  and  possibly  to  he  made  up  of  two  separate 
actions  of  the  above  cliaracters  acting  independently  but 
each  contribiitin;^^  its  quota  to  the  enerjjy  loss. — London 
Hlcctricuin,  March  i,  1912. 

Mii^nctic  'Aw/.?.— JouAUST.— An  abstract  of  a  paper  pre- 
sented before  the  International  Society  of  h'lcgtricians  in 
Paris  giving  an  account  of  comparative  magnetic  tests  of 
various  steels  niatie  with  dilTerent  methods  of  testing.  I""or 
carbon  steels  witii  0.29  to  c).,^5  per  cent  carbon  the  same 
results  are  obtained  with  the  Picon  permeamcter  as  with  the 
ballistic  method  using  a  ring  sample.  However,  for  certain 
soft  steels  the  curves  of  the  iiuluction  as  a  function  of  the 
magnetizing  force  difTer  somewhat  for  the  two  methods. 
The  reason  for  the  discrepancy  is  believed  to  be  magnetic 
viscosity.  Tests  with  sheets  show  that  the  induction  in 
direction  of  the  laminations  is  greater  for  the  same  mag- 
netizing force  than  in  a  direction  perpendicular  to  the  lami- 
nations; however,  with  a  ring  sample  the  results  are 
identical.  For  very  high-frequency  alternating-current  tests 
(the  frequency  being  of  the  order  of  1000  cycles  per  second) 
the  permeability  is  not  very  different  from  that  for  direct 
current.  The  induced  currents  must,  however,  be  taken  into 
account. — L' Industrie  Elcc,  Feb.  25,  19 12. 

A  Balance  Method  for  Determining  Quantities  of  Radium. 
— E.  RuTHERFORu  AND  J.  Chadwick. — Au  abstract  of  a 
paper  read  before  the  (British)  Physical  Society.  A  bal- 
ance method  is  described  for  accurately  comparing  quanti- 
ties of  radium  by  their  gamma  radiation,  in  which  the 
ionization  due  to  the  gamma  rays  is  balanced  against  the 
constant  ionization  due  to  uranium  oxide.  By  observing  the 
distance  of  the  radium  preparation  from  the  ionization 
chamber  when  a  balance  is  obtained,  the  relative  gamma- 
ray  activities  of  the  two  preparations  can  be  determined 
with  an  error  not  exceeding  one  part  in  400.  The  balance 
method  was  employed  to  determine  the  period  of  transfor- 
mation of  the  radium  emanation.  The  half-value  period 
was  found  to  be  3.854  days.  It  was  found  experimentally 
that  the  gamma-ray  activity  due  to  the  radium  emanation 
and  its  products  reaches  a  maximum  255  minutes  after  the 
introduction  of  the  emanation  into  a  sealed  tube.  Calcula- 
tions showed  that  under  the  experimental  conditions  the 
theoretical  maximum  should  be  reached  after  255  minutes. 
It  was  found  that  the  gamma-ray  activity  of  a  radium 
preparation  was  not  appreciably  altered  by  exposure  in  a 
strong  magnetic  field. — London  Electrician,  March  8,  1912. 

Suitably  Wire  Sizes  for  High-Freqiiency  Resistors. — L. 
W.  Austin. — In  connection  with  high-frequency  testing  the 
accompanying  table  of  wire  sizes  is  of  importance,  for 
w^hich  the  high-frequency  resistance  will  be  less  than  i  per 
cent  greater  than  direct-current  resistance. 

WIRE   SIZES    FOR    HIGH-FREQUENCY    RESISTORS. 


CONSTANTAN    OR   ADVANCE 

WIRE. 

Wave 

Manganin 

Platinum 

Copper 

Length. 

Diameter. 

Maximum 
Current. 

Diameter. 

Diameter. 

Diameter. 

m. 

mm. 

amp. 

mm. 

mm. 

mrn. 

100 

0.30 

3.5 

0.29 

0.13 

0.006 

200 

0.46 

4.5 

0.40 

0.20 

0.045 

300 

0.57 

5.5 

0.50 

0.27 

0.09 

400 

0.66 

7.0 

0.60 

0.30 

0.10 

600 

0.83 

8.0 

0.75 

0.37 

0.15 

800 

0.98 

10.0 

0.88 

0.42 

0.20 

1000 

1.10 

11.5 

0.99 

0.50 

0.21 

1200 

1.20 

12.5 

1.10 

0.57 

0.22 

1500 

1.30 

14.0 

1.21 

0.63 

0.26 

2000 

1.52 

17.0 

1.38 

0.73 

0.30 

3000 

1.80 

24.0 

1.62 

0.80 

0.33 

Doubling  the  diameter  giv-en  in  the  table  will  produce  a 
difference  between  direct  and  high-frequency  resistance  of 
approximately  10  per  cent,  while  one-half  the  diameter  given 
in  the  table  will  reduce  the  difference  to  approximately  o.i 
per  cent. — Journal  Washington  Acad,  of  Sciences,  March  4, 
1912. 


(Jiicidnnit  h.Lctronnlcr. — A.  Anderson. — A  niatiiematical 
theory  of  the  behavior  of  the  quadrant  electrometer,  whicli 
has  the  merit  of  simijlicity  and  may  be  applied  in  the  use  of 
the  instrument. — Philosophical  Mag.,  March,  1912. 

Measuring  Iron  Losses. — An(;ermann, — An  illustrated 
article  describing  an  arrangement  of  apparatus  which  per- 
mits the  immediate  comparison  of  the  losses  of  a  sample 
of  sheet  iron  in  the  ICpstein  ajiparatus  with  a  standard 
bundle  previously  calibrated  once  for  all.  There  are  no 
calculations  necessary,  and  the  method  is  so  simple  that  it 
can  be  carried  out  by  an  ordinary  workman.  The  method  is, 
therefore,  suitable  for  the  continuous  control  of  the  sheet 
iron  furnished  from  the  steel  works. — lilek.  Zcii.,  March  7, 
1912. 

Telegraphy,  Telephony  and  Signals. 

Microphone  for  Strong  Currents. — C.  Egnek  and  J.  G. 
IIoLSTRoM. — The  first  part  of  an  account  of  their  researches 
begun  in  1907  on  the  construction  of  a  microphone  for 
strong  currents.  Such  an  instrument  serves  two  purposes, 
as  it  is  suitable  for  wireless  telephony  as  well  as  for  tele- 
phone transmission  over  very  long  lines.  The  construction 
is  different  in  the  two  cases,  but  the  principle  is  the  same. 
The  authors  first  describe  the  arrangement  of  their  experi- 
ments in  which  they  tested  systematically  the  different  fac- 
tors that  have  an  important  influence  on  the  efficiency  of 
a  microphone.  The  pressure  between  the  contact  surfaces 
is  very  important.  Beginning  with  very  small  pressures 
the  sound  was  accompanied  by  a  disturbing  noise  due  to 
small  arcs  between  the  contacts ;  by  gradually  raising  the 
pressure  this  parasitic  noise  was  gradually  diminished  and 
finally  stopped  entirely,  when  the  sound  was  very  strong 
and  indeed  a  maximum ;  by  increasing  the  pressure  still 
more  the  density  of  the  sound  was  gradually  diminished 
but  simultaneously  the  articulation  became  more  distinct. 
In  order  to  get  a  fully  satisfactory  articulation  and  a  con- 
stant effect,  part  of  the  maximum  intensity  of  the  sound 
must  be  sacrificed.  The  width  of  the  microphone  cell — 
that  is,  the  area  of  the  contact  surface  between  electrode 
and  carbon  granules — has  no  effect  on  the  microphone  re- 
sistance. The  intensity  of  the  current  influences  the  micro- 
phone resistance  greatly  since  the  resistance  decreases  when 
the  current  is  increased  in  such  a  way  that  the  microphone 
voltage  seems  to  have  a  constant  value.  Carbon  seems  a 
better  material  than  metals  for  the  contacts.  Different 
kinds  of  carbon  give  very  different  results.  On  the  other 
hand,  the  condition  of  the  surface  of  the  carbon  electrode, 
whether  polished  or  rough,  seems  to  have  no  effect.  The 
microphone  was  tested  with  various  gases  in  the  carbon 
cell.  Only  hydrogen,  and  to  a  certain  extent  illuminating 
gas,  improved  the  results.  The  use  of  hydrogen  has  the 
advantage  that  the  microphone  can  be  operated  at  a  higher 
voltage  so  that  the  microphone  resistance  also  becomes 
greater.  This  resistance  is  increased  by  betvv'een  30  and  40 
per  cent,  and  the  variations  of  the  resistance  are  increased 
in  about  the  same  degree.  However,  the  employment  of 
hydrogen  complicates  the  use  of  the  construction  of  the 
microphone,  but  this  would  be  of  less  importance  for  large 
wireless  telephone  stations.  Another  very  important  factor 
is  the  temperature  in  the  carbon  cell,  cooling  being  very 
beneficial.  Several  arrangements  with  water  cooling  were 
tried.  An  arrangement  is  described  which  was  used  by  the 
authors  in  practice  in  which  the  diaphragm  is  horizontal 
and  below  the  carbon  cell  and  separated  from  it  by  means 
of  a  layer  of  mica.  Since  the  heat  produced  in  the  carbon 
cell  rises  upward  it. does  not  pass  over  to  the  diaphragm 
below.  Above  the  carbon  cell  is  a  vessel  filled  with  water, 
and  the  heat  given  off  from  the  carbon  cell  passes  into  the 
water  and  is  carried  away  by  the  water  currents  caused  by 
the  temperature  differences.  A  microphone  of  this  type 
was  operated  from  a  220-volt  lighting  circuit,  an  arrange- 
ment for  providing  a  constant  current  being  described.  In 
this  case  the  current  supplied  to  the  microphone  is  some- 
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what  more  than  i  amp  and  the  microphone  emf  is  8  volts. 
A  voltmeter  connected  to  the  microphone  shows  strong 
deflections  on  speaking  into  the  microphone.  For  instance, 
the  vowel  "a"  strongly  spoken  into  the  microphone  raises  the 
emf  to  12  or  16  volts.  With  this  instrument  the  authors 
succeeded  in  June,  1909,  in  telephoning  over  the  lines  from 


7#/y//^//y/^  ^  ^^////^//M//////////////ii^ 


Fig.  3 — Microphone  for  Long- Distance  Transmission. 

Berlin  to  Stockholm,  from  Paris  to  Stockholm,  and  from 
Paris  to  Sundsvall  (2850  km,  or  1710  miles,  including 
48  km,  or  29  miles,  of  cable). — Elek.  Zeit.,  Feb.  29,  1912. 

The  conclusion  of  their  article  on  the  design  of  a 
microphone  suitable  for  operation  with  strong  currents 
for  long-distance  transmission.  The  arrangement  of  a 
microphone  in  the  form  of  several  microphones  in  series  in 
one  apparatus  has  been  found  particularly  useful.  It  is 
necessary  that  the  diaphragms  in  the  different  cells  vibrate 
always  in  time-phase  and  with  the  same  amplitude.  This 
is  accomplished  by  connecting  the  diaphragms  and  electrodes 
(in  contact  with  the  carbon  granules)  solidly  together,  so 
that  they  are  forced  to  oscillate  in  unison  together.  The 
construction  is  shown  in  Fig.  3.  The  stationary  electrode 
D,  consisting  of  copper,  is  hollow  and  filled  with  a  cooling 
liquid  from  the  container  W.  The  contact  surface  C  of  thin 
carbon  makes  contact  with  the  carbon  granules.  Two  tight- 
fitting  felt  rings  F,  and  F^  surround  the  electrode  D.  One 
of  them  is  within  and  the  other  is  below  an  annular  alumi- 
num dish  K  in  which  a  ring  R  of  asbestos  is  placed.  This 
ring  R  forms  the  side  wall  of  the  carbon  cell  and  makes 
contact  with  the  diaphragm  electrode  E.  The  real 
diaphragm  is  M,  and  the  solid  connection  between  M  and  R 
which  insures  uniformity  of  vibration  as  mentioned  above 


IVIicrophone    with    Sixteen     Stationary     Electrodes. 


is  clearly  shown  in  the  illustration.  Each  of  the  carbon  cells 
is  thus  surrounded  by  a  ring-formed  dish,  and  all  these  rest 
on  the  common  plate  S,  which  is  pressed  by  means  of  the 
springs  /  against  the  diaphragm  electrode  so  that  all  carbon 
cells  are  closed.  In  order  to  avoid  the  necessity  of  adjust- 
ing the  pressure  in  the  different  carbon  cells  the  diaphragm 


is  placed  vertically  and  the  size  of  the  carbon  granules  is 
carefully  chosen.  Fig.  4  shows  a  microphone  with  sixteen 
stationary  electrodes,  all  of  which  are  hollow  and  in  com- 
munication with  the  cooling  liquid  container.  In  this  case 
oil  is  used.  The  diaphragm  electrode  is  divided  into  four 
electrodes  insulated  from  each  other,  and  to  each  of  these 
four  electrodes  correspond  four  of  the  stationary  electrodes. 
Thus  there  are  four  groups  of  carbon  cells,  and  the  arrange- 
ment is  so  made  that  in  each  group  two  cells  are  connected 
in  series  and  two  in  parallel.  Each  group  is  connected  by 
wires  with  two  binding  posts.  By  changing  the  connections 
between  these  binding  posts  the  following  combinations  can 
be  obtained:  First,  eight  cells  in  parallel  and  two  in  series 
(emf  10  to  15  volts,  current  20  amp)  ;  second,  four  cells  in 
shunt  and  four  in  series  (emf  20  to  30  volts,  current  10 
amp)  ;  third,  two  cells  in  shunt  and  eight  in  series  (emf 
40  to  60  volts,  current  5  amp).  This  microphone  is  there- 
fore operated  by  from  200  to  300  watts.  Another  design  of 
a  long-distance  microphone,  involving  the  same  fundamental 
principles,  is  also  described.  In  telephony  satisfactory  sound 
transmission  is  possible  as  long  as  the  intensity  of  the  current 
at  the  receiving  end  is  about  one-thirtieth  the  current  at  the 
transmitting  end.  The  greatest  distance  in  ordinary  teleph- 
ony with  a  3-mm  copper  line  is  about  1000  km  (600  miles). 
If  it  is  intended  to  double  the  distance  of  transmission,  the 
microphone  must  produce  currents  thirty  times  as  strong  as 
the  ordinary  microphone.  This  indicates  clearly  the  limita- 
tions of  this  method.  In  the  commercial  microphone  devel- 
oped by  the  authors  the  intention  has  been  to  increase  the 
distance  of  transmission  by  only  70  per  cent.  In  this  way 
it  has  been  passible  to  design  robust  instruments.  These 
are  now  in  commercial  use  in  Sweden,  and  sixty-four  sub- 
scribers have  adopted  them.  It  is  expected  that  their  use 
will  increase  largely  as  soon  as  other  countries  near  Sweden 
also  adopt  them. — Elck.  Zcit.,  March  7,  1912. 

Theory  of  the  Submarine  Telegraph  Cable. — H.  W.  Mal- 
colm.— An  illustrated  mathematical  article  in  which  a  short 
account  is  given  of  the  work  of  Lord  Kelvin  by  which  he 
was  led  to  the  discovery  of  the  "KR"  law  and  to  the  first 
and  most  simple  form  of  arrival  curve.  The  shape  of  the 
arrival  curve  is  dependent  on  the  signaling  apparatus;  and 
to  obtain  the  curve  under  practical  conditions  the  apparatus 
must  be  taken  into  account.  After  a  discussion  of  the  gen- 
eral theory  of  the  propagation  of  signals  in  cables,  a  method 
is  developed  for  obtaining  arrival  and  sending  curves  by 
simple  calculation  for  any  form  of  apparatus.  The  method 
is  illustrated  by  many  examples  and  is  applied  to  derive  the 
theory  of  the  use  of  apparatus,  such  as  arrangements  of 
resistances  and  condensers,  inductive  shunts  and  artificial 
leaks,  and  to  show  the  influence  which  they  exert  on  the 
shape  of  the  arrival  curve  and,  therefore,  on  the  maxinmm 
speed  of  signaling.  The  results  are  expressed  in  practical 
units  and  are  contained  in  tables,  and  they  are  applicable  to 
cables  of  any  type.  In  conclusion,  illustrations  are  given  of 
the  use  of  arrival  curves  to  build  up  a  message  at  different 
rates  of  sending,  whereby  the  influence  of  the  apparatus  can 
be  rendered  evident. — London  Electrician,  March  8,  1912. 

Directive  Wireless  Telegraphy. — F.  Kiebitz. — An  illus- 
trated description  of  his  recent  experiments  on  directive 
wireless  with  earth  antennas.  The  arrangement  of  the  ex- 
periments and  the  results  are  described  in  detail.  Probably 
the  most  interesting  result  is  that  the  aerial  conductor  sys- 
tems which  are  employed  in  wireless  telegraphy  and  which 
are  now  carried  by  towers  and  masts  can  in  all  cases  be 
replaced  by  horizontal  antennas  where  the  use  of  horizontal 
conductors  is  a  constructional  possibility.  For  such  installa- 
tions it  is  of  small  importance  whether  the  wires  are  laid 
beneath  the  earth's  surface  or  are  carried  a  little  distance 
above  it,  or  whether  earth  connections  are  used  or  not.  To 
secure  good  effects  with  the  horizontal  antenna  the  only 
condition  of  fundamental  importance  besides  as  great  a 
length  as  possible  is  that  there  should  be  maximum  potential 
at  the  extreme  ends  and,  so  far  as  possible,  maximum  cur- 
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ii'iil  ;i(  tlic  iiiuldU'.  A  straiylil  coiuhu'lor  <>l  lrii|L;tli  t.(Hial 
to  halt"  a  wave  ii-iij^tli  ami  having  insulated  ends,  laid  just 
above  tlu-  yrounil  or  in  trenches,  could  therefore  be  looked 
upon  as  being  tlie  most  favorable  shape  for  an  earth  an- 
tenna. The  wave  length  appears  to  be  shortened  by  the 
proxinnty    of    the    earth. — London    l-.lcctruian,    March    8, 

Wireliss  Tcli-t^rufyhy. — L.  \V.  Austin. — An  account  of 
an  experiment  in  which  the  author  investigated  whether 
the  ground  absorptions  of  damped  and  undamped  oscilla- 
tions differ  from  each  other,  other  conditions  being  the 
same.  l""rom  the  experiments  made  the  conclusion  is  drawn 
that  the  absorption  of  the  energy  of  the  waves  in  passing 
over  the  country  in  question  is  the  same  in  the  case  of  the 
undamped  and  moderately  damped  oscillations  within  the 
limits  of  the  errors  of  observation. — Journal  of  Washington 
Academy  of  Sciences.  March  4,   1912. 

Miscellaneous. 

Turin  lixhibition. — An  illustrated  description  of  the  elec- 
trical exhibits  at  the  Turin  exhibition  in  191 1.  In  the 
power  house  various  large  Diesel  engines  of  from  1000  to 
1200  hp  were  noteworthy,  besides  some  steam  turbines.  In 
the  electrical  section  Germany,  Switzerland,  Austria  and 
Hungary  were  especially  well  represented.  The  traction 
section  was  also  quite  representative.  A  particular  feature 
of  the  exhibition  was  a  special  hall  in  which  experimental 
demonstrations  were  carried  out  under  the  direction  of 
Professor  Arno.  Among  them  was  the  Righi  apparatus  for 
showing  the  similarity  between  light  and  electromagnetic 
waves;  a  Moore  tube-lamp  installation;  the  system  of 
Korn  for  electrically  transmitting  pictures  by  means  of 
selenium  cells;  the  Pauling  process  of  a  fixation  of  nitrogen ; 
experiments  with  the  singing  arc,  etc. — Elek.  Zcit..  March 
7,  1912. 

Copper  Castings. — A  note  on  a  recent  British  patent  (No. 
12,920,  Feb.  29,  1912)  of  the  British  Thomson-Houston 
Company  (General  Electric  Company  of  this  country).  As 
described  in  specification  No.  25,031,  1910,  a  small  percent- 
age of  boron  or  a  boron  compound  is  added  to  the  molten 
metal,  but  in  this  case,  instead  of  pouring  the  molten  cop- 
per at  about  lioo  deg.  C,  the  temperature  of  the  copper  is 
raised  to  about  1350  deg.  C,  when  boron  suboxide  or  car- 
bide is  placed  in  a  heated  crucible  and  the  copper  is  poured 
thereon,  being  well  stirred  during  the  process.  When  this 
process  has  been  completed  a  layer  of  charcoal  is  put  on, 
and  the  whole  is  allowed  to  cool  to  iioo  deg.  C,  when  it 
can  be  poured  into  the  casting  mold.  Sound  castings  of 
high  conductivity  are  produced.— London  Elec.  Ending, 
March  7,  1912. 


Book  Reviews 

The  Progress  of  Physics.   1875-1908.    By  Arthur  Schuster. 

Cambridge:     The  University   Press.      159   pages,   illus. 

Price,  $1.25. 
To  those  who  have  not  followed  closely  the  progress  in 
physics  in  recent  years,  and  particularly  the  revolutionary 
advances  associated  with  the  development  of  the  electronic 
theory  and  radioactivity,  this  little  work  will  be  of  the 
highest  interest.  And  even  those  who  have  not  neglected 
to  take  note  of  current  progress  will  find  here  an  account 
in  readable  language  and  within  small  compass  of  what 
otherwise  is  only  contained  in  special  books,  difificult  to  read. 
or  in  the  proceedings  of  learned  societies.  Perhaps  a  better 
title  for  the  book  would  be  "The  Birth  and  Growth  of 
Electrophysics,"  for  electrical  principles  are  at  the  basis  of 
the  theories  treated,  which  comprehend  chemistry  at  one 
extreme  and  terrestrial  and  cosmic  phenomena  at  the  other 
extreme. 

It  is  well  that  this  survev  should  come  from  the  pen  of 


one  who  has  been  a  leader  in  fcjnmilaliii^;  the  new  ideas 
which  have  so  startlingly  shaken  the  former  fundamental 
bases  of  physical  and  chemical  science.  To  the  author  is 
largely  due  the  development  of  the  ionic  theory,  subse- 
(pieiitly  extended  by  Sir  J.  J.  Thomson  in  his  corpuscular 
theory,  and  later  serving  as  a  basis  for  the  theory  of  radio- 
activity. The  book  is  a  reprint,  with  some  additicjiis,  of 
four  lectures  designed  to  give  a  historical  account  of  the 
secpience  of  great  discoveries  in  physical  science  which  have 
rendered  the  past  thirty  years  an  epoch  in  scientific  progress 
comparable  with  the  century  of  Galileo,  Huyghens  and 
Newton.  The  author  can  be  easily  followed  by  the  reader 
of  ordinary  education,  as  technical  detail  has  been  carefully 
avoided. 

The  interest  of  the  book  is  enhanced  by  many  personal 
allusions  to  the  great  figures  in  physical  science  during  the 
period  covered,  such  as  Maxwell,  llclmholtz,  Kirchhoff, 
J.  J.  Thomson  and  others.  Professor  Schuster  was  a  pupil 
of  Maxwell  and  gave  the  first  systematic  course  of  lectures 
on  his  theories,  one  of  his  three  auditors  being  J.  J.  Thom- 
son. A  brief,  easily  read  outline  is  given  of  Maxwell's 
theory  of  the  electromagnetic  field  and  of  its  consequences, 
and  several  anecdotes  are  related  which  bring  out  points  in 
the  personality  of  the  great  master.  In  a  reference  to 
wireless  telegraphy,  the  author  says  he  insists  that  as  a 
scientific  principle  the  invention  has  taught  us  nothing  of 
conspicuous  novelty,  and  that,  though  historically  arising 
out  of  the  investigation  of  electric  waves,  it  involves  no 
scientific  facts  which  were  not  known  to  Faraday.  "The 
man  who  looks  upon  his  'wire'  as  a  commonplace  phenom- 
enon while  he  considers  his  'marconigram'  an  almost  super- 
natural message  is  not  far  removed  in  scientific  education 
from  the  old  woman  who  hung  a  pair  of  boots  on  a  tele- 
graph wire,  so  that  they  should  reach  her  son  more  quickly 
than  if  they  were  sent  by  parcel  post." 

The  scope  of  the  contents  following  the  consideration  of 
the  work  of  Maxwell  and  Hertz  may  be  surmised  from 
some  of  the  subject  heads,  as  follows:  Molecules  of  elec- 
tricity; cathode  rays;  conduction  through  gases;  electron 
theory ;  ions  and  ionization ;  atomic  change ;  Thomson's 
corpuscular  theory  ;  Rontgen  rays ;  Becquerel  rays ;  radium  ; 
decay  of  the  atom ;  electric  inertia ;  nature  of  the  atom ; 
dissipation  of  energy;  variability  of  the  mass;  Michelson- 
Morley  ether  experiment ;  principle  of  relativity ;  terrestrial 
magnetism ;  magnetic  storms ;  atmospheric  electricity ;  age 
of  the  earth ;  rigidity  of  the  earth ;  identity  of  atoms ;  gravi- 
tation. In  view  of  the  recent  publication  by  Dr.  Crehore 
of  an  explanation  of  the  cause  of  gravitation,  the  following 
comment  on  that  subject  by  Professor  Schuster  is  in- 
teresting : 

"As  regards  the  mystery  of  gravitation,  we  have  long 
given  it  up  as  a  hopeless  object  to  w^orry  about.  ...  It 
stands  at  present  all  disconnected  from  all  other  forces. 
Experiments  were  made  by  Michael  Faraday,  than  whom 
no  one  was  better  qualified,  with  the  object  of  finding  some 
relation  between  gravitation  and  other  effects  of  nature, 
but  without  result.  Many  theories,  no  doubt,  have  been 
proposed,  and  one,  that  of  Lesage,  received  some  support, 
until  Ma?:well  showed  it  to  be  untenable.  It  may  be  revived 
some  day  in  a  less  vulnerable  form,  but  for  the  present  we 
mav  disregard  it." 


Direct  and  Alternating  Current  Manual.     By   Fred- 
erick Bedell.    New  York :    D.  Van  Nostrand  Company. 
349  pages,  illus.     Price,  $2. 
This  is  the  second  and  enlarged  edition  of  a  well-known 
textbook  on  the  laboratory  testing  of  electrical  machinery. 
The  book  is  very  clearly  written  and  is  excellently  adapted 
for   the   use   of   students   in    engineering  laboratories.     An 
excellent  appendix  is  given  on  harmonic  analysis  of  alter- 
nating-current waves.     The  book  will  be  of  particular  serv- 
ice to  teachers  of  electrical  engineering  in  connection  with 
laboratorv  exercises. 
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New  Apparatus  and  Appliances 


DIMMER  FOR   PITTSBURGH   THEATER. 


The  dimmer  illustrated  herewith  was  developed  for  use  in 
theaters,  the  particular  equipment  shown  being  installed  in 
the  Harris  Theater,  Pittsburgh.  The  dimmer  bank  consists 
of  sixty  standard  dimmer  plates,  'and  these  with  the  frame, 
exclusive  of  the  slate,  switchboard  panels  and  switch  parts. 


Fig.    1 — Front  View  of   Dimmer   Equipment,   Sliowing    Rheostat- 
Controlling    Devices. 

weigh  3600  lb.  The  plates  are  arranged  in  four  rows  and 
mounted  in  a  substantial  wrought-iron  frame.  This  frame 
is  erected  behind  and  on  the  floor  below  the  dimmer  switch- 
board, standing  about  5  ft.  off  the  floor.  The  plates  are 
operated  by  rack  rods  from  pinions  on  the  individual  dim- 
mer shafts  to  bell  cranks  mounted  behind  the  dimmer 
switchboard.     These  bell  cranks  in  turn  are  operated  by  the 


Fig.   2 — Rear  View  of   Dimmer   Equipment,   Showing    Rheostat. 

individual  and  master  levers  mounted  on  the  face  of  the 
switchboard,  which  latter  was  manufactured  by  the  Mutual 
Electric  &  Machine  Company,  Wheeling,  W.  Va.  All 
the  graduations  in  lighting  brilliancy  for  the  various  scenic 
eft'ects,   in   addition   to  the   two   fundamental   requisites  of 


convenience  and  noiseless  operation,  can  be  obtained  by 
the  stage  electrician.  Each  plate  is  a  unit  in  itself,  requires 
little  space,  is  easily  stacked  and  has  a  large  number  of 
steps  so  that  the  dimming  and  brightening  of  the  lamps  is 
gradual.  The  unit  is  moisture-proof  and  fireproof,  the  base 
being  soapstone  and  a  special  cement  being  used  to  cover  all 
the  resistance  material.  A  metal  cover  is  placed  over  all 
but  the  contact  segment  portion. 

The  dimmer  was  built  by  the  Cutler-Hammer  Manufac- 
turing Company,  Milwaukee,  and  was  erected  by  the  Lough- 
ridge  Engineering  &  Construction  Company,  of  Pittsburgh. 


TRANSFORMERS  FOR    CHICAGO    STREET 
LIGHTING. 


One  of  the  most  important  street-lighting  undertakings 
in  this  country  is  that  embraced  in  the  new  plans  for  light- 
ing the  streets  of  Chicago,  and  the  most  modern  type  of 
equipment  is  being  installed.  Power  will  be  supplied  from 
the  Sanitary  District  power  house  located  at  Lockport,  111., 
on  the  well-known  Chicago  Drainage  Canal.  Power  is 
transmitted  over  a  44,000-volt,  three-phase,  6o-cycle  line  to 
the  main  terminal  station  in  Chicago  and  stepped  down  to 
12,000  volts,  at  which  potential  it  is  transmitted  to  the 
substations  located  in  various  parts  of  the  city. 

The  type  of  transformer  employed  in  substations  is  shown 
in  the  accompanying  illustration,  a  total  of  twenty-eight 
being  supplied  by  the  Delta-Star  Electric  Company  of  Chi- 
cago, general  Western  agents  for  the  Pittsburgh  Trans- 
former Company.  Each  transformer  is  rated  at  250  kva 
and  is  of  the  oil-cooled  type,  having  a  primary  of  12,000 
volts  with  taps  at  11,500-11,000-10,500.  The  secondary  has 
a  normal  voltage  of  5050  with  taps  at  4650-4250.  The  effi- 
ciencies come  well  within  modern  requirements,  being  98.5 
per  cent  at  full  load,  98.3  per  cent  at  half  load  and  97.5  per 
cent  at  quarter  load.  The  temperature  rise  is  35  deg.  at 
full-load  operation   for  twenty-four  hours  and  is  less  than 


Type    of    Transformers    for    Sanitary    District    Power    House. 

40  deg.  after  two  hours'  run  at  125  per  cent  load  imme- 
diately following  the  full-load  run.  The  design  is  also  such 
that  the  transformers  will  withstand  a  200  per  cent  load  for 
two  hours  without  injury. 

The   transformers   are   of   the   standard   Pittsburgh   mill 
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type  cuiistructioii  cini)lc)ying  tlicrnio-vacimni  iiupiegiialed 
coils  with  adequate  spacinjjs  between  liigli  and  low  tension. 
The  insulation  between  primary  and  secondary  windings 
and  between  primary  winding  and  core  witlistands  a  break- 
down test  of  34,100  volts,  the  insulation  between  secondary 
wiiulings  and  core  withstanding  a  test  of  12,000  volts.  The 
design  is  such  that  a  comparatively  high  reactance  is  se- 
cured, which  is  desirable  in  limiting  the  amount  of  current 
rush  under  short-cii'cuit  conditions,  a  desirable  feature 
which  is  now  generally  recognized  by  operating  engineers. 
The  tanks  are  of  the  welded  type,  this  welding  being  car- 
ried out  in  every  detail  in  inounting  the  thermometers,  valve 
and  oil-gage  outlets,  etc.,  thus  insuring  an  absolutely  oil- 
tight  structure.  The  leads  are  provided  with  metal  unions 
for  making  connections  to  insulated  copper  tubing,  permit- 
ting a  neat  and  workmanlike  installation. 


WATTMETER  FOR   MEASURING   DIELECTRIC 
LOSSES. 


The  increasing  use  of  underground  cables  for  high-ten- 
sion transmission  brings  the  question  of  dielectric  losses  into 
prominence  and  makes  the  measurement  of  such  losses  of 
considerable  importance.  Makers  undertaking  the  manu- 
facture of  high-tension  cables  must  be  able  to  determine  the 
losses  with  fair  accuracy  in  order  to  give  the  guarantees 
required  by  purchasers.  In  the  accompanying  illustrations 
is  shown  a  wattmeter  built  for  testing  cables  at  30,000  volts. 
The  wattmeter  is  of  the  Duddell-Mather  zero  dynamometer 
type  and  the  main  features  are:  An  entire  absence  of  un- 
laminated  metal  in  proximity  to  the  moving  coils,  in  which 
eddy  currents  might  be  induced;  series  coils  of  fine  insulated 
wire  stranded  together  and  subdivided  into  ten  equal  sec- 
tions; astatic  shunt  coils  of  low  inductance  capable  of  carry- 
ing continuously  twelve  times  the  current  necessary  to 
give  a  full  deflection  (360  deg.)  with  unity  power-factor. 

Use  is  made  of  a  plug  board  on  which  the  sections  of  the 
series  coils  may  be  connected  in  series,  in  parallel  or  in 
series-parallel,  thus  giving  a  wide  range  of  current.  For 
example,  with  a  50-amp  instrument  a  full  deflection  can  be 
obtained  by  currents  from  0.5  to  50  amp  by  suitably  ar- 


Fig.    1 — Wattmeter   for    Measuring    Dielectric    Loss. 

ranging  the  sections  of  the  series  coils  and  the  resistance 
of  the  shunt  circuit. 

The  resistor  inserted  in  the  shunt  circuit  consists  of  Dud- 
dell-Mather anti-capacity  non-inductive  gauze,  by  means  of 
which  the  current  in  the  shunt  circuit  is  kept  in  time-phase 
with  the  voltage  on  the  circuit,  a  matter  of  great  im- 
portance when  dynamometer  wattmeters  are  used  for  loads 


at  very  low  power- factor.    A  set  of  these  resistors  renders 
the  instrument  suitable  for  a  wide  range  of  pressure. 

When  a  wattmeter  is  used  on  high-pressure  circuits  such 
as  30,000  volts,  electrostatic  attractions  and  repulsions  be- 
come appreciable,  and  hence  precautions  must  be  taken  to 
screen  the  instrument  from  such  disturbing  forces  and  also 
to  insure  safety  of  the  experimenter  from  shock.  i'hese 
desiderata  are  secured  by  inclosing  the  wattmeter  and  plug 


Fig.  2 — "Anti-Capacity"  Gauze. 

board  in  a  wooden  box  lined  with  tin  foil  in  electrical  con- 
nection with  the  supply  side  of  the  instrument,  thus  forming 
a  Faraday  cage.  The  box  is  supported  on  long  porcelain  in- 
sulators inside  a  large  case  with  glass  sides  and  top.  Win- 
dows are  provided  in  the  inner  box,  through  which  the 
pointer  and  index  may  be  observed. 

The  torsion  head  is  operated  from  the  outside  of  the  case 
by  a  milled  head  on  an  ebonite  rod  about  10  in.  long.  This 
rod  passes  through  a  brass  bush  in  the  top  of  the  case,  which 
is  earthed  when  the  instrument  is  in  use.  The  lower  end 
of  the  rod  turns  an  ebonite  pinion  which  gears  into  a  wheel 
cut  on  the  ebonite  torsion  head.  From  these  particulars  it 
will  be  understood  that  there  is  little  risk  of  shock  in  using 
the  instrument  and  that  the  moving  portions  are  effectively 
screened  from  electrostatic  forces. 

The  non-inductive  resistor  used  in  series  with  the  pres- 
sure coils  of  each  wattmeter  has  a  total  resistance  of  300,000 
ohms  and  will  carry  one-tenth  of  an  ampere.  It  is  contained 
in  two  galvanized  iron  tanks  filled  with  oil.  The  anti- 
capacity  gauze  is  carried  on  porcelain  rods  supported  by  a 
framework  from  the  lid  of  the  tank.  Connection  with  the 
gauze  is  made  by  metal  rods  passing  through  long  porcelain 
insulators  projecting  well  above  the  cover,  while  the  lower 
ends  dip  into  the  oil  when  placed  in  the  tank.  There  is  a 
minimum  distance  of  about  6  in.  between  any  live  metal  and 
the  sides  of  the  tank  in  order  that  the  tank  may  be  earthed 
while  the  gauze  is  connected  with  the  30,000-volt  supply 
system. 

The  above  described  wattmeter  has  been  developed  by 
Robert  W.  Paul,  who  has  recently  opened  an  ofifice  at  i 
East  Forty-first  Street,  New  York. 


ELECTROLYTIC  GENERATORS. 


The  standard  type  o'f  generators  for  electrolytic  work,  as 
oflered  by  the  General  Electric  Company,  are  four-pole 
machines  built  in  five  sizes:  1.5  kw,  3  kw,  5  kw,  10  kw  and 
15  kw.  They  run  at  the  standard  speed  so  that  they  may  be 
direct-driven  by  induction  motors  where  alternating  current 
at  60  cycles  is  available,  if  so  desired. 

Thorough  ventilation  of  the  armature  insures  cool  run- 
ning.    Fan  blades  fastened  to  the  armature  heads,  in  con- 
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nection  witli  air  ducts  leading  from  the  center  of  the  core 
to  the  circumference,  provide  adequate  ventilation  of  all 
parts.  The  bar  windings,  which  are  insulated  carefully 
and  connected  at  the  end  by  copper  ribbons,  are  inserted 
in  insulated  slots  so  that  in  case  of  accident  to  one  or  more 
bars  they  can  be  easily  removed  without  disturbing  the  re- 
mainder of  the  winding.  All  connections  between  the 
armature  winding  and  the  commutator  are  soldered  to  in- 


Electrolytic    Generator. 

sure  that  there  will  be  no  loose  connections  and  consequent 
sparking  at  the  brushes.  The  field  coils  are  wound  on 
forms  which  permits  their  easy  and  quick  removal  from 
the  poles  in  case  of  accident. 

One  line  of  generators  is  for  one  voltage  only,  and  con- 
sequently these  have  but  one  commutator.  They  are  self- 
excited  generators  and  will  give  potentials  of  from  2  volts 
to  6  volts  at  250  amp  and  500  amp,  the  voltage  regulation 
being  accomplished  by  varying  the  field.  Another  line 
comprises  double-commutator-design  machines,  the  arma- 
ture having  two  distinct  windings,  one  being  connected  to 
each  commutator.  The  terminals  may  be  corinected  so 
that  the  two  windings  will  be  in  series  or  in  multiple,  giving 
a  potential  equal  to  the  sum  of  their  voltages  and  the  cur- 
rent equal  to  that  generated  by  one,  or  a  potential  equal  to 
that  of  one  winding  and  a  current  equal  to  the  sum  of  the 
currents  from  the  two  windings.  The  generator  may  also 
take  the  place  of  two  generators,  each  winding  serving  as 
a  separate  machine. 


THE  MAXICATOR. 


This  larger  hand  is  a  friction  pointer,  the  friction  being 
obtained  by  means  of  a  leaf  spring  bearing  against  the 
shaft.  It  is  carried  forward  by  means  of  a  driving  "set- 
back" pointer  connected  directly  by  gearing  with  the  register 
movement.  This  set-back  element  is  controlled  by  means  of 
a  solenoid  mounted  on  the  back  of  the  register,  as  shown 
in  Fig.  2,  and  connected  to  the  gearing  through  a  rack  and 
pinion.  The  solenoid  is  energized  from  the  line  by  means 
of  the  small  contact-making  motor  shown  in  Fig.  3.  It 
drives  the  plunger  up  to  its  seated  position  and  revolves  the 
driving  pointer  to  zero.  By  means  of  gravity  and  the  use 
of  the  escapement  principle  the  excessive  friction,  which 
has  been  a  disadvantage  heretofore  in  devices  of  this  char- 
acter, has  been  eliminated  in  the  maxicator.  To  prevent 
this  additional  load  being  imposed  on  the  meter  the  plunger 
of  the  solenoid,  which  is  raised  at  the  end  of  each  thirty- 
minute  interval  to  set  back  the  driving  element  to  zero, 
descends  during  the  next  succeeding  interval,  thus  furnish- 
ing the  power  necessary  to  drive  the  entire  register  move- 
ment, the  meter  acting  only  as  an  escapement  in  regulating 
the  speed  of  falling. 

Always  the  indicating  pointer  will  remain  in  the  position 
to  which  it  is  carried  until  a  higher  reading  is  obtained 
during  the  subsequent  half-hour  interval,  the  driving 
element  alone  being  set  back,  thus  leaving  the  indicating 
hand  at  the  highest  point  reached  during  the  week  or  month. 
At  the  end  of  any  period  for  which  the  maximum  is  desired 
the  indicating  hand  may  be  set  back  to  zero  by  unsealing  a 
thumb-nut  which  is  provided  in  the  meter  case.  This  opera- 
tion should  be  performed  by  the  meter  reader.  A  complete 
installation  of  the  maxicator  includes  one  maxicator  and 
one  contact-making  motor,  the  latter  being  shown  in  Fig.  3. 
These  two  parts  constitute  the  complete  maxicator.  The 
motor  is  of  the  single-phase,  220-volt  self-starting  induction 
type  and  is  operated  at  practically  no  load,  thus  giving  a 
uniform  speed  at  all  times.  Through  a  train  of  reduction 
gearing  the  speed  is  obtained  upon  the  last  spindle  of  one 
revolution  every  thirty  minutes,  the  contact  element  being 
directly  connected  to  this  spindle.  A  motor  of  this  type 
will  run  continuously  without  requiring  attention  for  about 
two  years. 

The  maxicator  is  for  use  with  a  time  interval  of  thirty 
minutes,  and  it  is  not  applicable  to  any  other  interval.  It  is 
intended  to  be  a  comparatively  inexpensive  instrument  to 


A  new  instrument  which  is  a  combination  of  a  maximum- 
demand  indicator  and  a  watt-hour-meter  register,  taking  the 
place  of  the  original  register  on  the  watt-hour  meter,  is 
made  by  the  Chicago  Electric  Meter  Company,  and  is  known 
by  the  trade  name  "maxicator."    The  device,  which  is  illus- 


Fig.    1 — Front   View  of  Maxicator. 


Fig.  2 — Back  View  of  IVlaxIcator. 


Fig.    3 — Contact-IVlaking    IVIotor    Used    with     IVlaxIcator. 


trated  herewith  (Fig.  i),  has  four  dials  similar  to  those  of 
watt-hour-meter  registers,  from  which  is  obtained  the  read- 
ing of  total  consumption  of  energy.  In  addition  it  is 
equipped  with  a  large  centrally  pivoted  pointer  which  in-" 
dicates  on  a  scale  on  the  margin  of  the  dial  plate  the 
maximum  demand  during  a  half-hour  interval  over  any 
period  of  time,  such,  for  instance,  as  a  week  or  a  month. 


be  used  in  obtaining  the  maximum  demands  of  customers 
having  a  load  of  50  hp  or  less  where  the  income  from  the 
customer  will  not  warrant  the  use  of  an  instrument  giving 
fuller  data  but  at  a  greater  first  cost.  The  maxicator  has  so 
far  been  developed  for  use  with  polyphase  watt-hour  meters 
of  the  General  Electric  type  D  S-3,  Fort  Wayne  type  K  and 
Westinghouse  type  C  (service). 
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METER-PROTECTIVE  FITTING. 

The  iK-oompaiiviiit;  illu.stratioii  shows  a  niclcr  iJiotcclivc 
device  brought  out  by  the  Appletoii  Klcctric  Company,  212 
Nortli  JctYerson  Street.  Chicago.  A  scalable  stamped  steel 
box  is  interposed  between  the  cut-out  cabinet  and  the  watt- 
hour  meter,  thus  eliminating  loose  or  dangling  wires  and  at 
the  same  time  protecting  the  service  company  against  theft 
of  energy.  Inside  the  box  is  a  porcelain  block  upon  which 
are  mounted  five  brass  terminals.  The  feed  wires  enter  the 
box  through  the  conduit,  and  on  the  opposite  side  of  the 
block  are  five  holes  each  large  enough  to  pass  a  No.  10 
wire  lead  to  the  meter.  This  side  of  the  box  is  closed  by  a 
steel  plate  and  is  sealed  until  such  time  as  the  service  com- 


Meter-Protectlve   Device. 

pany  wishes  to  make  the  comiection.  The  boxes  are  equipped 
in  such  a  manner  that  the  electrical  contractor  may  attach 
his  wires  to  one  end  of  the  terminal.  When  the  service 
company  is  ready  to  make  connection  it  attaches  its  wires 
to  the  opposite  end  of  the  terminals  and  then  connects  with 
the  watt-hour  meter.  The  boxes  are  also  designed  so  that 
the  cover  as  well  as  the  steel  plate  on  the  side  of  the  box 
can  be  sealed.  Several  types  and  sizes  of  these  boxes  are 
made. 


OVERSPEED  LIMIT  DEVICE. 


A  new  overspeed  limit  device  for  rotary  converters  and 
motor-generator  sets,  illustrated  herewith,  has  been  devel- 
oped by  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany and  will  be  furnished  on  all  Westinghouse  rotary  con- 
verters built  in  the  future  and,  when  especially  ordered,  on 
motor-generators.  Fig.  i  shows  the  application  of  the  new 
device  to  the  end  of  a  rotary  converter  shaft  and  Fig.  2 
illustrates  the  details.  Advantageous  features  claimed  for 
the  new  device  are  as  follows:  (i)  Positive  action; 
(2)  few  parts;  (3)  rugged  construction;  (4)  compactness. 

The  operation  of  the  mechanism  will  be  apparent  from 
an  inspection  of  Fig.  2.  Normally  the  trip  lever  is  held  in 
the  position  shown  in  full  lines  by  the  trip  spring.  If  the 
speed  of  the  machine  exceeds  the  value  (usually  15  per  cent 
overspeed)  for  which  the  device  is  set,  the  trip  lever,  owing 
to  its  centrifugal  force,  flies  outward  positively  and  quickly 
and,  knocking  over  the  switch  arm,  closes  the  switch.  A 
most  interesting  and  important  point  in  connection  with  its 
action  is  its  positiveness.  If  the  trip  lever  starts  to  fly  out, 
the  speed  remaining  constant  or  increasing,  it  will  continue 
until  it  strikes  the  stop.  This  action  is  due  to  the  propor- 
tions and  disposition  of  the  trip  spring  and  the  trip  lever. 

The  point  on  the  trip  lever  that  strikes  the  switch  arm  is, 
approximately,  at  the  center  of  percussion  of  the  lever,  a 
fact  which  insures  an  efifective  blow  being  struck  by  the 
lever.  Normally  the  switch  arm  is  held  in  the  open  position 
by  a  toggle  spring.  The  relation  of  the  spring  to  the  lever 
is  such  that  the  resisting  torque  of  the  spring  is  a  minimum. 
When  the  trip  lever  strikes  the  switch  arm  it  forces  the  arm 
past  the  center  point  of  the  toggle  mechanism,  and  the 
switch,  under  the  spring's  tension,  closes  of  itself.  It  is 
only  necessary  for  the  trip  lever  to  move  the  arm  a  small 
distance,  possibly  3/32  in.,  to  insure  that  the  switch  will 
close.  The  relation  of  the  parts  is  such  that  when  the  arm 
is  in  the  closed  position  the  contacts  are  forced  against  the 
contact  blocks  with  considerable  pressure — much  more  pres- 
sure than  is  required  to  trip  the  switch. 

To  reset  the  switch  it  is  merelv  necessarv  to  move  the 


switch  arm  back  to  the  normal  position  by  hand.  This  can 
be  readily  done  at  any  time,  whether  the  machine  is  running 
or  not  and  without  opening  the  switch  box.  That  very  few 
parts  are  involved  is  evident  from  jm^  inspection  of  the 
illustrations.  The  minimum  diametcr^J,pr  any  bearing  pin 
is    '/•   in.,  and  the  other  parts  arc  correspondingly  strong. 


Fig.     1 — Application     of    Overspeed     Limit     Device. 

Adjusting  screws  are  provided  whereby  the  position  of  the 
trip  lever  can  be  closely  regulated  so  that  it  will  act  at  the 
predetermined  speed.  The  sensitiveness  of  action  of  the 
switch  arm  can  also  be  regulated  by  an  adjusting  screw. 

Electrical  connections  for  the  new  device  will  be  the  same 
as  those  used  for  the  former  Westinghouse  overspeed  trip 
arrangement.  If  the  converter  attains  an  overspeed,  the 
trip  lever  flies  out,  the  switch  arm  forces  its  contacts  against 
the  contact  blocks,  and  an  auxiliary  circuit  is  closed.  With 
the  usual  scheme  of  connections,  the  closing  of  this  circuit 

Shaff  Shaft  Extension 

1         / 

Trip  Lever ^ 

Trip  Case 


Bustlings  for  Switch  Conductors  Fiber  Terminal  Block 

Fig.    2 — Detai-ls    of    Overspeed    Limit    Device. 

energizes  the  solenoid  of  a  tripping  device  (on  the  alter- 
nating-current circuit-breakers),  which  operates  and  opens 
the  breakers,  cutting  the  machine  from  its  source  of  supply. 
In  addition  to  the  overspeed  limit  switch  illustrated, 
which  must  reset  manually,  another  switch  has  been  devel- 
oped which  can  be  reset  by  a  solenoid  arranged  within  the 
switch  box. 
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MINNEAPOLIS  ELECTRICAL  EXPOSITION. 


That  electrical  shows  can  still  be  made  interesting  and 
instructive  was  demonstrated  at  the  Electrical  Exposition 
held  in  the  Minneapolis  Armory,  March  16  to  23.  There 
were  eighty  exhibits  from  thirty  cities,  including  a  number 
of  novel  appliances  manufactured  in  the  Northwest  and  in- 
troduced here  for  the  first  time.  Local  high-school  boys 
displayed  some  very  creditable  amateur  apparatus,  high- 
frequency  coils,  etc.  Prof.  M.  M.  Wood  gave  frequent 
demonstrations  of  some  beautiful  phosphorescent  and 
fluorescent  paint  materials  excited  by  ordinary  light  and 
ultra-violet  rays,  and  showed  some  surprising  manifesta- 
tions of  the  gyroscope.  The  auditorium  lighting  effects 
were  most  attractive  and  artistic.  A  crystal  chandelier  con- 
taining 1000  2o-cp  lamps  was  the  central  feature,  while 
above  and  beyond  it  there  twinkled  against  the  black  back- 
ground several  hundred  "stars"  of  different  colors,  made  up 
of  2o-cp  lamps  in  "skedoodle"  sockets.  The  booths  were 
divided  by  verde-antique  barriers  surmounted  by  lOO-watt 
lamps  in  amber  papier-mache  globes.  Each  day  of  the  ex- 
position was  named  after  an  electrical  pioneer,  and  con- 
gratulatory telegrams  were  sent  by  Edison,  Tesla,  Westing- 
house,  Bell,  Steinmetz,  Brush  and  Thomson,  the  messages 
being  received  by  such  distinguished  lay  personages  as  Gov- 
ernor A.  O.  Eberhart,  Archbishop  John  Ireland,  President 
E.  G.  Pennington  of  the  "Soo"  Railroad,  Mayor  J.  C. 
Haynes  of  Minneapolis,  Mayor  H.  P.  Kellar  of  St.  Paul  and 
President  G.  E.  Vincent  of  the  University  of  Minnesota. 
The  Minneapolis  General  Electric  Company  made  a  number 
of  exhibits  at  the  exposition,  one  of  the  most  attractive  being 
its  miniature  "house  electrical,"  fitted  out  complete  even  to 
a  tiny  radiant  toaster  and  an  operative  toy  electric  range. 
The  scenic  setting  for  the  house  afforded  a  demonstration 
of  curb  lighting  and  electric  vehicles  on  a  toyland  scale. 
Mr.  R.  W.  Clark  was  in  charge  of  the  fourth  Northwestern 
Electrical  Exposition. 


AUTOMATIC    STARTING    CONTROL    FOR   MOTOR- 
DRIVEN  CRANK  SHAPER. 


The  accompanying  illustrations  show  the  application  of 
automatic  starting  control  to  a  motor-driven  crank  shaper. 
The  machine  illustrated  is  a  24-in.  Gould  &  Eberhardt 
crank  shaper  driven  by  a  5-hp  Reliance  adjustable-speed 
motor  of  the  armature  shifting  type  with  a  speed  range  of 
from  300  to  500  r.p.m.  Speed  adjustments  are  obtained  by 
the  mechanical  shifting  of  the  motor  armature.  This  is 
controlled  by  the  hand-wheel  A  on  the  equipment  illus- 
trated. With  the  speed  set  for  a  given  operation  tlie  motor 
may  be  stopped  and  started  without  further  attention  to  the 
speed  adjustment. 

By  using  a  motor  with  a  speed  range  equal  to  the  ratio 
of  the  back  gear  an  unbroken  range  of  cutting  strokes  is 
obtained  from  43^  to  115.  The  great  number  of  cutting 
strokes  throughout  this  range  combined  with  ample  power 
at  all  speeds  insures  maximum  output  for  any  size  cut  on 
any  kind  of  material. 

The  starting  and  stopping  of  the  motor  are  controlled 
by  an  automatic  starter  through  the  drum  switch  B.  This 
switch  has  three  points,  "start,"  "off"  and  "brake."  To 
start  the  motor  it  is  simply  necessary  for  the  operator  to 
throw  the  switch  to  the  starting  position.  When  the 
switch  is  thrown  to  the  "off"  position  the  power  is  shut 
off  and  the  machine  stops'  in  the  usual  manner.  When  the 
switch  is  thrown  to  the  "brake"  position  the  motor  is 
automatically  brought  to  a  stop  almost  instantly.  This 
method  of  stopping,  it  is  claimed,  eliminates  the  necessity 
of  a  clutch,  which  it  will  be  noted  is  not  used  on  the 
shaper  illustrated. 

The  starter  is  of  the  series-control  type  and,  it  is 
claimed,  automatically  takes  care  of  all  starting  conditions, 


besides  removing  all  possibility  of  abuse  to  the  motor  or 
starting  equipment.  The  starter  itself  is  mounted  on  a 
nearby  post  and  all  wires  are  carried  in  conduit  tapped  di- 
rectly into  the  drum  switch,  thus  doing  away  with  ex- 
posed wiring  and  contacts  about  the  machine. 

The   speed   dial   C  is   a   device   for  use   with   the  motor 


Fig.   1 — Crank  Shaper   Driven    by   Adjustable-Speed    Motor. 

so  as  to  permit  of  instantly  setting  the  speed  of  the  motor 
to  give  any  desired  speed  at  the  cutting  tool.  This  device 
is  in  the  nature  of  a  circular  slide  rule,  and  in  the  case  of 
a  shaper  is  designed  to  take  into  account  variable  factors, 
such  as  the  ratio  of  the  drive,  the  length  of  stroke  and  the 
cutting  speed  desired. 

The  method  of  using  the  dial  is  simple.  Assuming  that 
on  the  shaper  illustrated  it  is  desired  to  take  a  cut  of  40 
ft.  a  minute  with  a  stroke  of  20  in.,  the  small  knurl  on  the 
front  of  the  dial  is  turned  until  the  indicator  which  moves 


Fig.  2 — Crank  Sliaper  Driven  by  Adjustable-Speed  Motor. 

about  the  top  scale  is  opposite  40,  which  is  the  cutting 
speed  in  feet  per  minute.  The  motor  armature  is  then 
adjusted  by  turning  the  hand-wheel  A  until  the  pointer  of 
the  dial  is  opposite  20,  which  is  the  stroke  to  be  used.  No 
other  operation  is  necessary,  and  the  desired  result  is 
obtained  without  any  guesswork  on  the  part  of  the  opera- 
tor.    The  dial  not   only  serves   as   a  guide   in   setting  the 
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speed  accurately,  l)ut  is  always  in  si^ht  a.s  an  indication  to 
the  foreman  or  inspector  of  the  specd.s  in  use  by  the  opera- 
tor, riie  eipiipnient  is  huilt  by  llie  Reliance  I'llcctric  & 
Enjjineerinj;  C  oin;)any,  ("leveland,  (  )liio. 


DIFFUSING  FIXTURES  FOR  TUNGSTEN  UNITS. 


The  j;ro\viiii;  popularity  of  the  tiuij^stcn  lamp,  which  is 
supplantins;  ni  a  lar}j;e  measure  the  old-style  carbon  arc 
lamp  for  outdoor  lij^hting  and  the  later  type  of  metallic  arc 
lamp  for  indoor  lij^htinji,  has  created  a  demand  for  an 
inclosing  medium  which  shall  be  of  artistic  design,  light  in 
weight   and   capable  of   diffusing  the   brilliant   rays   of   the 


Diffusing    Lamp    Fixture. 

metallic   filament,   and   yet   absorbing   a    minimum   amount 
of  light. 

The  illuminating-glass  manufacturer  has  combined  his 
effort  with  that  of  the  fixture  designer  to  produce  such  a 
unit.  The  accompanying  photograph  shows  the  new 
Haskins-Lucida  i6-in.  sphere  unit,  manufactured  by  the 
Haskins  Glass  Company,  Martins  Ferry,  Ohio.  The  two 
halves  of  the  sphere  are  held  together  by  means  of  a  flange 
ring  with  a  hinge  on  one  side,  allowing  the  unit  to  be 
opened  to  permit  removal  of  the  lamp.  The  sphere  is  sup- 
ported by  a  chain  hanging  terminating  in  a  holder  which  is 
made  to  fit  the  opening  in  the  top  of  the  sphere  and  is  large 
enough  to  accommodate  the  large-base  500-watt  tungsten 
lamp. 

CHICAGO  EXHIBITION  OF  RAILWAY  APPLIANCES. 

Under  the  supervision  of  the  National  Railway  Appliances 
Association,  an  excellent  and  pleasingly  arranged  exhibition 
of  railway  appliances  was  given  in  the  Coliseum,  Chicago, 
during  the  week  ending  March  23.  During  this  week  also 
the  annual  convention  of  the  American  Railway  Engineer- 
ing Association  was  held  at  the  Congress  Hotel,  Chicago. 


.\  considerable  proportion  of  the  exhibits  were  of  appliances 
in  wdiich  some  use  of  electricity  is  made.  There  were  elec- 
tric turntables,  electric  iioists,  crossing  signals,  electric  mo- 
tors, dynamos  driven  by  oil  or  gas  engines,  bare  and  insu- 
lated wires  and  cables,  priiTiary  and  storage  batteries,  in- 
candescent lamps,  motor  and  switchboard  ])anels,  rectifiers, 
motor-generators,  electric  blueprinting  machines,  electrically 
driven  track-construction  tools,  electric  ])um|)S  and  a  large 
variety  of  electrical  apparatus  used  in  train  dispatching  and 
signaling.  Railroads  are  large  buyers  of  electrical  appa- 
ratus, and  the  fact  is  indicated  plainly  by  the  attention  paid 
to  exhibits  of  an  electrical  nature  at  this  annual  exhibition. 
Among  the  exhibitors  of  apparatus  of  an  electrical  nature 
were  the  following:  Adams  &  Westlake  Company,  Ameri- 
can Steel  &  Wire  Company,  Bryant  Zinc  Company,  Chicago 
Pneumatic  Tool  Company,  Chicago  Railway  Equipment 
Company,  Thomas  A.  Edison,  Inc.,  Edison  Storage  Battery 
Company,  I'^airbanks,  Morse  &  Company,  General  Electric 
Company,  H.  W.  Johns-Manville  Company,  Kellogg  Switch- 
board &  Supply  Company,  Kerite  Insulated  Wire  &  Cable 
Company,  National  Carbon  Company,  George  P.  Nichols  & 
Brother,  Northwestern  Manufacturing  Company,  Okonite 
Company,  Sandwich  Electric  Company,  Standard  Under- 
ground Cable  Company,  United  States  Electric  Company, 
United  States  Light  &  Heating  Company  and  Western  Elec- 
tric Company. 

DIRECT-CURRENT  LOCOMOTIVE  FOR  1,500- VOLT 
SERVICE. 


In  the  accompanying  illustration  is  shown  a  locomotive, 
built  for  the  Piedmont  Traction  Company,  which  will  oper- 
ate an  extensive  railroad  system  in  the  Piedmont  section 
in  North  and  South  Carolina.  This  locomotive  is  one  of 
six  to  operate  at  an  emf  of  1500  volts  direct  current,  which 
is  said  to  be  the  highest  direct-current  voltage  used  by  any 
electric  railway  in  the  United  States.  The  locomotive 
weighs  55  tons  and  is  equipped  with  four  750-volt  motors 
which  have  a  rating  of  180  hp.  Each  locomotive  is  able 
to  haul  forty  freight  cars  weighing  45  tons  each  with  load 


Direct-Current   Locomotive  for  1500-Volt  Service. 

at  20.5  miles  per  hour  on  a  straight  level  track,  or  nine  cars 
at  the  same  speed  on  a  7  per  cent  grade. 

The  motor  equipment  is  controlled  by  the  electro-pneu- 
matic, unit-switch  type  of  control. 

The  mechanical  parts  of  the  locomotive  were  built  by  the 
Baldwin  Locomotive  Works,  Philadelphia,  and  the  electrical 
equipment  by  the  Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa. 
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Industrial  and  Commercial  News 


ALTHOUGH  it  seems  almost  certain  at  tlie  present 
time  that  suspension  of  work  in  the  coal  fields  in 
this  country  will  take  place  upon  expiration  of  the 
agreement  between  operators  and  miners,  it  is  believed  that 
satisfactory  terms  will  be  arranged  between  the  two  parties 
and  a  prolonged  shut-down  averted.  The  unsettled  labor 
situation  has  been  still  further  agitated  this  week  by  refusal 
of  fifty  Eastern  railroads  to  grant  the  demands  of  their 
locomotive  engineers  and  by  fresh  outbreaks  in  several  of 
the  textile  districts.  Whether  the  engineers  shall  strike  or 
not  has  been  left  to  a  vote  of  the  brotherhood.  There  is 
a  strong  hope  for  peace  in  the  English  coal  fields  as  a  result 
of  passage  of  the  minimum  wage  bill,  which  the  miners  may 
decide  to  accept,  temporarily  at  least.  In  view  of  these 
disturbing  elements  business  has  become  more  irregular 
than  in  recent  weeks.  Progress  continues  to  be  made 
slowly,  but  a  conservative  tone  is  very  noticeable  in  all 
transactions.  Rates  in  the  money  market  March  27  were: 
Call,  2->^@2^  per  cent;  ninety  days,  3^  per  cent. 


THE  COPPER  MARKET. 

Large  transactions  in  the  London  market  in  the  closing 
days  last  week,  accompanied  by  higher  prices,  incited  a 
wave  of  activity  in  this  country,  on  which  prices  were 
carried  above  the  iS-cent  level  and  a  large  volume  of  heavy 
sales  took  place.  Several  of  the  selling  agencies  advanced 
their  quotations  to  15^/^  cents  per  pound,  but  most  of  the 
new  business  was  placed  at  small  fractions  below  15  cents. 
Domestic  consumers  are  now  being  asked  to  pay  I5J4 
cents  by  the  majority  of  agencies  for  electrolytic,  delivered 
thirty  days.  Wire  drawers  and  electric  companies  appar- 
ently covered  their  requirements  for  several  months  during 

■  '~~'~  Settling 

Standard.  Bid.  Asked.  Price. 

Spot     15.20  1S.37J4         

Sfarch     1S.22J^  15.37J4         15.30 

April     15.25  15.37^         15.32J4 

May    15.30  15.50  15.40 

Tune     15.32^  15.35  15.35 

July     15.32^  15.35  15.35 

The  London  market,  March  27,  was  as  follows: 

Noon.  Closing. 

£  s     d  £     s     d 

Standard  copper,  spot 68  S     0  68  IS     0 

Standard  copper,  futures 69  2     6  69  12     6 

Price  extremes  in  1912: 

Highest.  Lowest. 

Standard  lS.28c  13.6Sc 

London,   spot £68  15     0  £60  16     3 

London,    futures 69  12     6  61  10     0 

Best  selected 73     0     0  65     5     0 

the  rise  and  a  mild  reaction  in  the  buying  movement  has 
resulted.  In  spite  of  this  many  producers  believe  that  this 
upward  movement,  for  which  they  have  been  working  for 
some  months,  will  shortly  carry  prices  to  i6  cents.  With  im- 
provement in  British  industrial  conditions  further  increase 
in  foreign  demand  is  expected,  and  this  activity  is  counted 
upon  to  sustain  the  speculative  advance  inaugurated  last 
week.  Exports  since  the  first  of  the  month,  including 
March  27,  aggregate  22,450  tons.  The  daily  call  on  the 
Metal  Exchange  March  27  quoted  copper  as  per  the  accom- 
panying tabic. 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

Blackstone  Valley  Consolidation. — The  Stone  &  Webster 
interests  of  Boston,  Mass.,  have  filed  a  bill  in  the  Rhode 
Island  Legislature  to  effect  a  consolidation  of  the  four  prin- 
cipal public  utilities  in  the  Woonsocket  and  Pawtucket  dis- 
trict, these  companies  all  being  under  the  control  and  man- 
agement of  the  syndicate.  The  merger  is  to  include  the 
Woonsocket  Electric  Machine  &  Power  Company,  the 
Woonsocket  Gas  Company,  the  Pawtucket  Gas  Company 
and  the  Pawtucket  Electric  Company,  together  with  two 
holding  organizations  called  the  Blackstone  Valley  Gas  & 
Electric  Company,  incorporated  in  Maine,  and  the  Paw- 
tucket Gas  Company,  incorporated  in  New  Jersey.  The 
utilities  in  the  city  of  Providence  are  unaffected.     The  plan 


provides  for  an  issue  of  capital  stock  in  the  sum  of  $4,000,- 
000,  with  the  privilege  of  increasing  the  stock  to  $8,000,000, 
and  also  for  an  issue  of  bonds  up  to  $8,000,000.  The  title 
of  the  new  organization  will  be  the  Blackstone  Valley  Gas 
&  Electric  Company,  the  offices  being  in  Pawtucket.  Pro- 
vision is  made  whereby,  in  the  event  of  80  per  cent  of  the 
stockholders  of  the  above  corporations  consolidated  by  the 
merger  voting  to  sell  or  lease  their  properties  to  the  proposed 
new  corporation,  the  right  of  appeal  to  the  courts  and  a  jury 
to  compel  the  remaining  20  per  cent  to  follow  suit  may  be 
invoked.     Among  the  incorporators  are  Messrs.  C.  A.  Stone, 

E.  S.  Webster,  Russell  Robb,  J.  W.  Hallowell,  F.  S.  Pratt, 

F.  T.  Royce,  F.  B.  Bemis,  Stedman  Buttrick,  F.  F.  Sher- 
burn,  C.  H.  Darling,  G.  R.  Smith  and  C.  E.  Ballou. 

Crocker-Wheeler  Shipments. — Recent  shipments  by  the 
Crocker-Wheeler  Company,  Ampere,  N.  J.,  include  two  4500- 
kva,  three-phase,  25-cycle,  66,000/33,000  to  13,200/6.600-volt 
water-cooled  transformers  for  the  Great  Northern  Power 
Company,  Duluth,  Minn.  Another  shipment  is  the  first  of 
two  4Soo-kva,  25-cycle,  three-phase,  1500-r.p.m.  generators  to 
be  installed  in  the  plant  of  the  Illinois  Steel  Company, 
South  Chicago,  the  other  to  follow  when  the  first  has  been 
erected.  A  third  shipment  includes  two  400-kva,  single- 
phase,  60-cycle  Remek  type  transformers  for  the  Keystone 
Tube  Company,  Connellsville,  Pa.  These  transformers  are 
wound  for  a  primary  voltage  of  268-172  and  for  a  second- 
ary voltage  of  6.3-2.73  and  will  be  used  for  tube  welding. 
Three  200-kva,  single-phase,  60-cycle,  self-cooled  transform- 
ers have  been  shipped  to  the  Pennsylvania  Central  Lighting 
&  Power  Company,  of  Gallatin,  Pa.  These  units  are  wound 
for  a  primary  voltage  of  26,000;  they  are  star-connected  for 
45,000  volts,  and  they  have  a  secondary  voltage  of  2,500. 
Four  150-kva,  single-phase  water-cooled  transformers  have 
been  shipped  to  the  Pacific  Gas  &  Electric  Company.  Their 
primary  voltage  is  31,215;  they  are  star-connected  for  54,000 
volts,  and  their  secondary  voltage  is  13,200/6600. 

New  Apparatus  for  a  St.  Paul  Generating  Station. — The 
Northern  Heating  &  Electric  Company,  of  St.  Paul,  Minn., 
which  is  one  of  the  properties  managed  by  H.  M.  Byllesby 
&  Company,  has  closed  a  contract  with  the  Westinghouse 
Electric  &  Manufacturing  Company  for  a  5000-kva  turbo- 
generator unit  to  deliver  three-phase,  2300-volt,  60-cycle 
energy.  The  same  contract  includes  a  loo-kw  turbine-driven 
exciter  set.  The  Northern  company  is  owned  and  operated 
by  the  Consumers'  Power  Company,  and  its  power  house  is 
already  equipped  with  Westinghouse  steam  turbines  and 
generators. 

Alabama  Traction,  Light  &  Power  Company,  Ltd.,  Di- 
rectors.— James  Mitchell,  Martin  Littleton,  John  F.  Wal- 
lace, James  R.  Morse,  Laurence  Macfarlane,  W.  D.  Ross, 
Frank  S.  Washburn,  T.  S.  Worthington  and  John  B.  White 
have  been  chosen  directors  of  the  Alabama  Traction,  Light 
&  Power  Company,  Ltd.,  which  will  construct  and  operate 
electric  plants  in  Birmingham,  Mobile,  Montgomery  and 
other  cities  in  Alabama  as  mentioned  in  these  columns 
March  i6. 

English  Electrical  Appliances  Exhibition. — An  exhibition 
of  electrical  appliances  will  be  held  in  Bingley  Flail,  Bir- 
mingham, England,  from  Oct.  7  to  26,  1912.  Particulars  as 
to  space,  charges,  etc.,  can  be  obtained  upon  application 
to  George  Stanley,  Winchester  House,  Victoria  Square, 
Birmingham,  who  is  the  secretary  of  the  exhibition. 

Bronx  Gas  &  Electric  Improvements. — The  Public  Service 
Commission  for  the  First  District  of  New  York  has  au- 
thorized the  Bronx  Gas  &  Electric  Company,  New  York, 
to  expend  $18,046  out  of  the  proceeds  of  a  bond  issue  here- 
tofore authorized.  The  expenditure  is  to  be  for  the  im- 
provement of  the  company's  plant. 

American  Telephone  &  Telegraph  Meeting. — At  the  an- 
nual meeting  of  the  American  Telephone  &  Telegraph  Com- 
pany, on  March  26,  G.  P.  Gardner,  Charles  F.  Adams,  2d, 
and  Richard  Olney  were  elected  directors  to  succeed 
Thomas  Sanders,  deceased,  and  Thomas  B.  Bailey  and 
Frank  E.  Warren,  resigned. 
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W.  S.  Barstow  &  Company  Changes. — Tlic  lirni  of  W.  S. 
li. II  slow  \'  (  oiiipaiiy,  50  Tim-  .Stnci,  New  York,  consulting 
iiiRincors  and  managers  of  a  iimnl)er  of  gas  and  electric 
properties  in  several  states,  lias  broadened  its  inler<.'t;ts 
and,  in  addition  to  engineering  and  operating  will  here- 
after take  up  the  linancing  of  public  service  projjcrties.  Jn 
connection  with  this  new  arrangement,  Lucien  11.  I'yng, 
o{  the  recent  banking  lirm  of  h'uqua,  Tyng  &  Company,  and 
(leorge  C.  White,  Jr.,  of  the  recent  banking  firm  of  George 
I".  White,  Jr.,  &  Company,  have  become  directors  and  vice- 
presidents  of  W.  S.  Barstow  &  Company.  The  latter  has 
sold  to  Montgomery,  Clothier  &  Tyler,  bankers,  of  Phila- 
(leliihia.  its  controlling  interest  in  the  Associated  Gas  & 
Lliectric  Company,  New  York.  This  was  incorporated 
March  17,  IQ06,  in  New  York  as  a  holding  company,  and  in 
October,  1909,  the  controlling  interest  was  acquired  by  the 
Barstow  company.  The  Associated  Gas  &  Electric  Com- 
pany owns  a  controlling  interest  in  the  following  com- 
panies: Ithaca  (N.  Y.)  Electric  Light  &  Power  Company, 
Ithaca  (N.  Y.)  Gas  Light  Company,  Norwich  (N.  Y.)  Gas  & 
Electric  Company,  Van  Wert  (Ohio)  Gas  Light  Company, 
Bethlehem  (Pa.)  Consolidated  Gas  Company,  Canisteo 
(N.  Y.)  Gas  Company,  Greenville  (Ohio)  Gas  Light  Com- 
pany, Homer  &  Cortland  (N.  Y.)  Gas  Light  Company  and 
the  Hornell  (N.  Y.)  Gas  Light  Company.  The  officers  are: 
W.  S.  Barstow,  president;  Joseph  B.  Taylor,  secretary;  O. 
Clement  Swenson,  treasurer,  all  of  New  York  City. 

American  Utilities  Company  Organization. — Details  con- 
cerning the  American  Utilities  Company,  recently  incorpo- 
rated in  New  York,  are  now  available.  The  company  is 
capitalized  at  $2,000,000,  of  which  $1,000,000  is  preferred 
stock  and  $1,000,000  is  common  stock.  All  of  the  common 
stock  and  $500,000  of  the  preferred  stock  have  been  issued. 
The  latter  has  preference  both  as  to  principal  and  dividends. 
It  is  cumulative  from  Feb.  i,  1912,  at  the  rate  of  6  per  cent 
per  annum  and  from  Feb.  i,  1914,  at  7  per  cent  per  annum. 
The  officers  of  the  company  are  as  follows:  President, 
William  P.  Bonbright;  vice-presidents,  S.  W.  Childs  and 
Morris  W.  Stroud,  Jr.;  secretary  and  treasurer,  J.  P.  Carey. 
The  directors  are:  William  P.  Bonbright,  Starling  W. 
Childs,  Samuel  M.  Clement,  Jr.,  Alexander  D.  Grange,  Wal- 
ter H.  Lippincott,  John  C.  Lowry,  Charles  H.  Ludington, 
Frederick  W.  Stehr,  Morris  W.  Stroud,  Morris  W.  Stroud, 
Jr.,  Joseph  B.  Townsend,  Jr.,  and  Charlton  Yarnall. 

Electrical  Apparatus  for  United  States  Reclamation  Serv- 
ice.— Sealed  proposals  will  be  received  at  the  office  of  the 
United  States  Reclamation  Service,  Los  Angeles,  Cal.,  until 
2  p.  ni.,  April  8,  1912,  for  furnishing  electrical  apparatus  for 
the  Truckee-Carson  Project,  Nevada.  Bids  are  wanted  on 
three  150-kva  and  three  75-kva,  single-phase,  self-cooled, 
shell-type  transformers,  a  variety  of  switchboard  apparatus 
and  two  three-phase,  33, ooo-volt  electrolytic  lightning  ar- 
resters. Details  may  be  obtained  from  the  United  States 
Reclamation  Service,  605  Federal  Building.  Los  Angeles, 
Cal.,  or  Washington,  D.  C. 

Additions  to  Merchants'  System,  Indianapolis. — The  Mer- 
chants' Heat  &  Light  Company,  of  Indianapolis,  Ind.,  has 
entered  an  order  for  a  new  5000-kw  Westinghouse  bleeder- 
type  steam  turbine  for  its  generating  station.  A  fourth 
substation  is  also  to  be  built  in  the  northwest  section  of 
the  city  and  one  750-kw,  one  500-kw  and  one  300-kw  motor- 
generator  set  have  been  purchased  of  the  same  manu- 
facturer. 

Southern  Telephone  &  Telegraph  Meeting. — At  the  an- 
nual meeting  of  the  Southern  Telephone  &  Telegraph  Com- 
pany U.  N.  Bethel!  and  C.  H.  Wilson  were  elected  directors 
to  succeed  J.  H.  Cahill  and  P.  Dexter.  Other  retiring  di- 
rectors were  re-elected. 

More  Telephone  and  Telegraph  Lines  for  Roumania. — 
The  Director  of  Posts  and  Telegraphs.  Roumania,  has  de- 
cided to  construct  several  new  telephone  and  telegraph 
lines  during  the  year,  for  which  1,300.000  francs  has  been 
appropriated. 

Construction  of  Savannah  (Ga.)  Electric  Company's  Plant 
Begun. — Excavation  work  for  the  foundations  for  the  mil- 
lion-dollar plant  of  the  Savannah  Electric  Company,  a  Stone 
&  Webster  property,  is  now  under  way. 

Aluminum  Notes  and  Prices. — The  aluminum  market  con- 
tinues steady,  prices  as  of  March  27  being  19(0)20  cents  for 
ingots  for  remelting,  in  large  lots,  31  cents  for  rods  and 
wire  and  33  cents  for  sheets. 


Financial 

Marconi  Company  Absorbs  United  Wireless. — It  devel- 
o])ed  this  week  that  arrangements  have  been  made  whereby 
the  Marconi  Wireless  Telegraph  (."omi)any  will  assume 
control  of  the  United  Wireless  Telegraph  Company,  which 
has  been  undergoing  reorganization  since  last  year,  when 
its  afTairs  became  involved  through  illegal  methods  used 
by  several  of  its  officers  in  connection  with  the  sale  of 
stock.  That  a  merger  would  take  place  was  announced 
on  March  25,  when  the  suit  of  the  .Marconi  company  against 
the  United  company  for  infringement  of  patent  rights  was 
called.  A  statement  issued  by  (jodfrey  C.  Isaacs,  managing 
director  of  the  Marconi  company,  gave  the  facts  as  follows: 
"In  the  United  States  District  Court  to-day  the  United 
Wireless  Telegraph  Company  of  America,  through  its  trus- 
tees in  bankruptcy,  withdrew  its  defense,  admitted  the 
validity  of  the  Marconi  patents  and  submitted  to  judgment 
in  favor  of  the  Marconi  company.  Arrangements  have 
now  been  concluded  between  the  Marconi  interests  and 
Arthur  P.  West,  chairman  of  the  reorganization  committee 
of  stockholders  of  the  United  Wireless  Telegraph  Com- 
pany, which  provide  for  the  passing  into  possession  and 
control  of  the  Marconi  Wireless  Telegraph  Company  of 
about  500  ship  stations  and  seventy  land  stations  situated 
in  the  United  States,  which  had  been  equipped  and  worked 
by  the  United  Wireless  Company.  These  arrangements  not 
only  embrace  a  satisfactory  settlement  of  all  outstanding 
litigation  but  secure  for  the  stockholders  of  the  United 
Wireless  Company  an  eminently  satisfactory  solution  of  a 
complicated  entanglement  of  their  afTairs  which  at  one  time 
threatened  disaster.  Those  acting  in  the  interests  of  the 
stockholders  are  to  be  highly  congratulated  upon  the  able 
manner  in  which  they  have  steered  a  wrecked  ship  to  a 
safe  port."  As  we  go  to  press  details  of  the  merger  have  not 
been  worked  out,  but  a  representative  of  the  Electrical 
World  was  told  on  March  27  that  the  financial  arrange- 
ments would  be  made  public  possibly  by  the  end  of  this 
week,  though  this  was  purely  speculative.  The  annual 
report  of  the  Marconi  Wireless  Telegraph  Company  of 
America  shows  a  profit  for  the  year  of  $16,992.  John  Bot- 
tomley,  vice-president  of  the  company,  called  attention  to 
the  broadening  of  the  company's  activities  on  the  Pacific 
coast,  stating  that  while  there  has  not  been  much  time  in 
which  to  try  out  new  installations  fully,  receipts  are  satis- 
factory, and  that  it  is  the  intention  of  the  company  to  erect 
additional  stations  on  the  Pacific  coast  at  prominent  points, 
so  that  the  service  in  that  part  of  the  country  will  rank 
with  that  on  the  Atlantic  coast  in  efficiency  and  certainty 
of  operation.  Suit  was  brought  against  the  Marconi  Wire- 
less Telegraph  Company  of  America  in  the  United  States 
District  Court  on  March  27  by  the  National  Electric  Sig- 
nalling Company,  which  alleges  infringement  on  a  patent 
granted  Aug.  12,  1902,  to  Reginald  A.  Fessenden  for  wire- 
less-telegraph apparatus.  This  is  the  patent  which  figured 
in  a  suit  brought  against  the  United  Wireless  company  and 
in  a  decision  handed  down  by  Judge  Hale  of  Portland, 
Maine,  on  Sept.  21,  was  declared  to  be  infringed  by  that 
company. 

H.  L.  Doherty  &  Company  Sue  for  Subscription  Rights. — 

Application  has  been  made  to  the  courts  by  H.  L.  Doherty 
&  Company,  60  Wall  Street,  New  York,  for  the  right  to 
subscribe  to  $1,000,000  par  value  of  the  common  stock  of 
the  American  Gas  &  Electric  Company.  They  contend  that 
by  the  agreement  under  which  the  company  was  formed 
they  had  an  option  to  make  this  subscription  within  a  five- 
year  period.  The  date  of  expiration  of  this  five-year  period 
is  in  dispute,  but  the  plaintiffs  claim  that  they  attempted 
to  exercise  their  right  within  the  period.  Counsel  for  the 
Doherty  company  say  that  a  restraining  order  has  been 
granted  by  the  Supreme  Court  against  the  issuance  of  any 
additional  common  stock  by  the  company,  this  order  being 
returnable  March  28.  As  the  American  Gas  &  Electric  Com- 
pany, on  Feb.  28,  offered  to  its  common  stockholders  the 
right  to  subscribe  at  par  for  $500,000  common  stock,  up  to 
April  15  the  restraining  order,  if  enforced,  will  check  is- 
suance of  any  part  of  the  new  stock  not  already  subscribed 
for  by  stockholders. 

Western  Electric  Earned  $66,211,975  in  1911. — The  annual 
report  of  the  Western  Electric  Company  for  the  year  ended 
Dec.    31,    1911,    has    been    issued,    and   the    income    account 
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shown  therein  compares  with  that  in  the  thirteen  months 
ended  Dec.  31,  1910,  as  follows:  Gross  sales,  $66,211,975. 
as  compared  with  $68,375,150;  other  income,  $337,293.  as 
compared  with  $486,305,  making  total  income  of  $66,549,268, 
as  compared  with  $68,861,455.  Manufacturing  costs,  ex- 
penses, etc.,  were  $62,414,067,  as  compared  with  $63,442,286, 
leaving  net  earnings  of  $4,135,201,  as  compared  with  $5,- 
419,169.  Interest  charges  were  $854,909  and  $884,893  in  the 
respective  periods,  leaving  a  balance  for  dividends  in  1911 
of  $3,280,292,  equal  to  21.87  per  cent  on  $15,000,000  capital 
stock,  as  compared  with  $4,534,276,  or  30.2  per  cent,  on 
the  same  stock  for  the  thirteen  months  ended  Dec.  31,  1910. 
Dividends  were  $1,500,000  in  191 1  and  $1,700,000  in  the  1910 
period,  and  $800,000  was  carried  to  reserve  in  191 1,  as 
against  $1,150,000  in  1910,  leaving  a  surplus  of  $980,292  in 
191 1,  as  compared  with  $1,684,276  in  the  thirteen  months 
covered  in  the  1910  report.  The  general  balance  sheet  as  of 
Dec.  31,  1911,  showed  total  assets  of  $57,411,815. 

Georgia  Railway  &  Power  Company  Charged  with  Re- 
straint of  Trade. — Louis  B.  Magid,  of  Atlanta,  Ga.,  a  stock- 
holder in  the  Atlanta  Hydroelectric  Power  Company,  has 
filed  suits  for  $2,181,000  damages  and  for  a  perpetual  injunc- 
tion restraining  the  merger  of  a  number  of  public-utilitj' 
companies  under  the  name  of  the  Georgia  Railway  &  Power 
Company.  This  merger,  it  is  understood,  is  now  effective, 
the  merged  companies  being  known  as  the  Georgia  Railway 
&  Power  Company.  This  combination  of  gas,  electric  light, 
power  and  railway  companies  in  the  northern  part  of  the 
State  will  have  a  capitalization  of  $27,000,000  stock  and 
$30,000,000  bonds,  as  previously  noted  in  these  columns. 
Mr.  Magid  charges  that  the  merging  of  these  interests  con- 
stitutes a  restraint  of  trade  in  violation  of  the  Sherman 
anti-trust  law,  alleging  that  there  is  a  conspiracy  by  the 
allied  interests  to  monopolize  lighting  and  power  business 
in  the  State.  The  officers  of  the  new  company  are:  Pres- 
ton S.  Arkwright,  president;  H.  M.  Atkinson,  chairman  of 
the  board;  G.  W.  Brine,  vice-president  and  general  man- 
ager; W.  H.  Glenn,  vice-president  and  secretary;  I.  S. 
Mitchell,  Jr.,  treasurer,  and  Harry  Flynn,  auditor. 

Westinghouse  Company  Declares  Common  Dividend. — 
Directors  of  the  Westinghouse  Electric  &  Manufacturing 
Company  at  a  meeting  March  27  voted  a  dividend  of  i  per 
cent  on  the  common  stock,  the  first  dividend  on  this  issue 
since  1907,  when  the  company  went  into  a  receivership. 
As  explained  in  a  statement  issued  by  the  directors  which 
follows,  this  act  is  not  to  be  regarded  as  placing  the  stock 
on  a  fixed  annual  rate  of  dividend.  The  statement  said: 
"The  question  of  the  next  dividend  will  not  be  considered 
for  six  months.  The  rate  will  then  be  decided  upon  after 
a  full  consideration  of  the  earnings  of  the  company  during 
that  period  and  the  prospects  for  the  future.  Having  in 
view  the  uncertainty  now  surrounding  business  generally 
and  the  necessity  of  the  company  preparing  to  meet  ma- 
turing obligations,  together  with  the  necessary  demands 
for  increases  in  its  business  and  the  conservation  of  its  fa- 
cilities, the  directors  feel  that  this  is  quite  in  line  with  the 
conservative  management  of  this  great  property." 

Allis-Chalmers  Plan  Submitted  to  Security  Holders, — 
Notice  has  been  given  to  holders  of  bonds  and  stock 
of  the  Allis-Chalmers  Company  that  a  plan  and  agreement 
for  reorganization  has  been  adopted  and  lodged  with  the 
Central  Trust  Company  of  New  York,  as  depositary,  and 
that  holders  of  these  securities  are  invited  to  participate 
under  the  terms  of  the  plan  in  the  reorganization  of  the 
company.  Details  of  this  plan  were  given  in  these  columns 
last  week.  All  deposits  of  securities  in  accordance  with 
the  plan  must  be  made  prior  to  May  i,  1912.  The  members 
of  the  reorganization  committee  are:  James  N.  Wallace, 
chairman:  John  H.  McClement,  Charles  W.  Cox,  Alexander 
J.  Hemphill,  R.  Walter  Leigh,  W.  Emlen  Roosevelt  and 
Fred  Vogel,  Jr.  Messrs.  Wallace  and  Hemphill  have  formed 
a  syndicate  which  will  underwrite  the  $5,192,000  assessment 
on  the  preferred  and  common  stock  of  the  Allis-Chalmers 
Company. 

Havana  Electric  Railway  &  Power  Company  Incorpo- 
rated.— In  accordance  with  the  plan  for  merging  tlie  street 
railway,  lighting  and  power  companies  in  Havana,  as  out- 
lined in  the  Electrical  World  March  16,  the  Havana  Electric 
Railway  &  Power  Company,  with  an  authorized  capital  of 
$30,000,000,  was  incorporated  in  Trenton.  N.  J.,  March  26. 
The  company  is  authorized  to  construct,  acquire  and  operate 


an  electric  railway,  and  light  and  power  plants  in  the  West 
India  Islands  and  the  United  States.  It  is  also  authorized 
to  acquire  $5,000,000  of  the  preferred  stock  and  $7,500,000  of 
the  common  stock  of  the  Havana  Electric  Railway  Company 
and  to  acquire  $6,000,000  of  the  capital  stock  of  the  Gas  & 
Electric  Company  of  Havana.  The  capital  of  the  company 
is  divided  into  $15,000,000  preferred  stock  and  $15,000,000 
common  stock. 

Electric  Bond  &  Share  Report. — The  balance  sheet  of  the 
Electric  Bond  &  Share  Company,  71  Broadway,  New  York, 
as  of  Dec.  31,  191 1,  shows  cash  on  hand  and  in  banks  of 
$895,598;  accounts  receivable,  $51,160;  notes  receivable,  $989,- 
265;  interest  accrued  receivable,  $60,748;  total  current  assets, 
$1,996,772;  syndicate  holdings,  underwritings  and  advances, 
$1,049,401;  investments,  $3,748,086;  surplus  and  undivided 
profits,  $2,314,223,  and  total  assets  and  liabilities  of  $6,794,- 
261.  Benjamin  Strong,  Jr.,  vice-president  of  the  Bankers' 
Trust  Company,  has  been  elected  a  director  of  the  Electric 
Bond  &  Share  Company  and  a  member  of  the  executive 
committee.  Other  members  of  the  executive  committee 
just  elected  are  Marsden  J.  Perry,  C.  A.  Coffin,  A.  C.  Bed- 
ford, Hinsdill  Parsons  and  S.  Z.  Mitchell. 

Electric  Storage  Battery  Earnings  Increase. — Substantial 
improvement  in  the  earnings  of  the  Electric  Storage  Bat- 
tery Company,  Philadelphia,  is  shown  in  the  annual  report 
of  the  company  for  the  year  ended  Dec.  31,  191 1.  Gross 
sales,  less  cost  of  manufacturing,  etc.,  were  $1,479,453. 
against  $1,314,223  in  1910.  Operating  expenses  were  $452,- 
706,  as  compared  with  $442,650,  and  net  earnings  were 
$1,026,747,  as  compared  with  $871,572.  Total  net  income 
was  $1,263,608,  as  compared  with  $1,120,012,  a  gain  of  $143,- 
596,  and  was  equal  to  7.77  per  cent  on  $16,249,425  capital 
stock,  against  6.88  per  cent  in  1910.  After  payment  of  4 
per  cent  dividends,  $546,138  was  added  to  the  surplus,  mak- 
ing a  total  surplus  of  $3,318,080,  as  compared  with  $2,771,942 
in  1910. 

Winnipeg  Utilities  Plans. — A  syndicate  composed  of  local 
men  at  Winnipeg,  Man.,  of  which  E.  B.  Reese  and  R.  R. 
Muir  are  at  the  head,  is  promoting  a  plan  to  take  over  the 
Winnipeg  Electric  Railway  and  subsidiary  lines.  The  same 
interests  have  charters  for  a  number  of  suburban  electric 
railways  and  steam  railroads  and  own  a  power  site  at  Big 
Bonnet  Falls  on  the  Winnipeg  River,  all  of  which  they  pro- 
pose to  develop  at  once.  The  city  of  Winnipeg  is  opposing 
the  charters  in  the  Legislature,  claiming  that  they  will  in- 
juriously afifect  the  city's  rights  to  take  over  the  present 
street  railway  in  Winnipeg  at  the  expiration  of  the  charter 
term  in  1927.  It  is  expected  that  all  the  differences  will  be 
settled  satisfactorily  in  the  near  future. 

United  Properties  Company  Changes. — The  San  Fran- 
cisco-Oakland Terminal  Railways  has  been  organized  to 
operate  the  Oakland  Traction  Company,  the  San  Francisco, 
Oakland  &  San  Jose  Consolidated  Railway  and  the  other 
railway  companies  heretofore  operated  by  the  United  Light 
&  Power  Company,  details  of  which  were  given  in  these  col- 
umns Feb.  17.  Segregation  of  the  traction  and  lighting 
properties  of  the  United  Light  &  Power  Company  will  be 
the  outcome  of  the  organization  of  the  new  railroad  com- 
pany. All  of  the  stock  of  the  United  Light  &  Power  Com- 
pany is  owned  by  the  United  Properties  Company  of  Cali- 
fornia. 

Laco-Philips  Company. — Owing  to  the  growth  of  their 
tungsten  lamp  department.  Lament,  Corliss  &  Company,  im- 
porters and  agents  for  manufacturers,  have  formed  a  sep- 
arate organization  for  the  lamp  branch  of  their  business, 
under  the  name  of  the  Laco-Philips  Company.  The  manu- 
facturers of  "Laco"  lamps,  the  Philips  Metallic  Glowlamp- 
works,  Ltd.,  of  Eindhoven,  Holland,  will  participate  in  the 
further  development  of  the  American  business,  by  reason 
of  their  co-operation  with  and  interest  in  the  company.  All 
lamp  contracts  have  been  taken  over  for  fulfilment  by  the 
Laco-Philips  Company,  and  hereafter  all  orders  for  Laco 
lamps  will  be  filled  by  it. 

New  York  Telephone  Earnings  Decreased  in  191 1. — Net 
earnings  of  the  New  York  Telephone  Company  in  the  year 
ended  Dec.  31,  191 1,  showed  a  decrease  of  $442,388  as  com- 
pared with  those  in  1910,  in  spite  of  the  fact  that  gross 
revenue  was  substantially  larger.  Gross  revenue  was  $39,  • 
189,966,  as  compared  with  $36,353,899,  an  increase  of  $2,836,- 
067,  and  expenses  and  taxes  were  $29,013,188,  "as  against 
$25,734,733.   an    increase   of   $3,278,455.       Net   earnings   were 
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$10,176,777,  as  compared  with  $io,6i9,i()5,  a  docrcaso  of 
$44J,3S8,  as  above.  Tlie  surplus  for  tlic  year  was  $2,8-7,104, 
as  compared  witli  $3,f>33,5i2  in  1910,  a  decrease  of  $806,318. 

North  American  Company  Has  Prosperous  Year. — 'llic 
annual  report  of  the  North  American  Company  for  the 
year  ended  Dec.  31,  lyii,  shows  a  surplus  after  payment 
of  $1,489,665  in  dividends  i>f  $367,201,  comparing  with  $363,- 
720  in  1910.  Total  receipts  were  $2,105,093,  comparing  with 
$2,105,003;  rents,  taxes,  etc.,  were  $249,127,  comparing  with 
$251,618,  and  undivided  profits  were  $1,856,866,  comparing 
wiili  $1,853,385.  Dividends,  as  above,  were  $1,489,665.  The 
balance  sheet  as  of  Dec.  31  last  shows  total  assets  and 
liabilities  of  $40,026,()8i. 

Missouri  &  Kansas  Telephone  Statement. — (iross  earn- 
ings of  the  Missouri  &  Kansas  Telephone  Company  for  the 
year  ended  Dec.  31,  1911,  were  $3,523,033,  as  comi)ared  with 
$3,182,397  in  1910.  Expenses  and  taxes  were  $2,823,9()2, 
against  $2,501,155,  and  net  earnings  were  $699,041,  as  com- 
pared with  $681,242.  Interest  and  depreciation  were  $699,- 
041,  as  compared  with  $681,242.  A  previous  deficit  of  $575,- 
317  is  now  standing  against  the  company.  Total  assets  and 
liabilities  as  of  Dec.  31,  191 1,  were  $22,287,892. 

Initial  Dividend  by  Puget  Sound  Traction,  Light  &  Power 
Company, — This  company  has  declared  initial  quarterly  divi- 
dends of  $1.50  and  $1  per  share  on  its  $6,968,333  preferred 
and  $16,546,360  common  stock  respectively.  The  outstand- 
ing $1,963,000  first-mortgage  5  per  cent  gold  bonds  of  the 
Seattle-Tacoma  Power  Company,  dated  June  i,  1905,  have 
been  called  for  payment  at  105  and  interest  on  June  i,  at  the 
office  of  the  Northern  Trust  Company  of  Chicago,  trustee. 

Pacific  Gas  &  Electric  Calls  Bonds.— The  Pacific  Gas  & 
Electric  Company  has  called  for  payment  at  par  on  June 
15  its  outstanding  6  per  cent  debenture-mortgage  bonds  due 
Dec.  IS,  1937,  amounting  to  $3,884,000.  The  Pacific  Gas  & 
Electric  Company,  it  is  understood,  has  acquired  the  South 
San  Francisco  Light  &  Power  Company,  which  serves 
South  San  Francisco  and  several  small  towns  in  the  vicinity 
and  supplies  energy  to  a  number  of  large  factories. 

Washington  Water  Power  Notes. — Announcement  is 
made  by  David  W.  Huntington,  president  of  the  Washing- 
ton Water  Power  Company,  that  the  board  of  directors 
of  the  company  will  meet  in  New  York  on  April  i  to  de- 
clare the  regular  quarterly  dividend.  The  total  outstanding 
stock  is  $14,160,000,  paying  a  dividend  of  8  per  cent. 

H.  L.  Doherty  &  Company  Acquire  Ohio  Company. — The 
Alliance  Gas  &  Power  Company,  of  Alliance,  Ohio,  has 
been  purchased  by  H.  L.  Doherty  &  Company,  60  Wall 
Street,  New  York  City. 

MARKET   PRICES. 

Mar.  20.  Mar.  27.                                       Mar.  20.  Mar.  27. 

Allis-Chalmers     %  H     Mackay   Companies..   79y2  79^' 

Allis-Chalmers,     pf . .     4  4         Mackay    Cos.,    pf 70*  70* 

Amalgamated     Cop..    76}^  &0H      Philadelphia     Elec...    18J4  18 

Boston    Edison 298  299          Western    Union t83^  83^ 

C'monwealth   Edison. 147  146^2      Westinghouse    74J4  781/2 

Elec.    Storage    Bty..    56^  54H      Westinghouse,     pf...l20J4*  121^ 

General    Electric 166 J4  166J4 

*Last    price    quoted.     tEx-div. 


Personal 


Mr.  William  Converse  has  resigned  his  position  as  chief 
engineer  of  the  Marlboro  (Mass.)  Electric  Company  to  be- 
come engineer  of  works  at  the  Bloomfield  (N.  J.)  plant  of 
the  Westinghouse  Lamp  Company. 

Mr.  Gleeson  Murphy  has  been  appointed  vice-president  of 
the  General  Motors  Truck  Company.  Mr.  Murphy  will  be 
assistant  to  President  Thomas  Neal  and  will  have  supervis- 
ory control  of  the  electrical  interests. 

Mr.  H.  J.  W.  Fay,  of  the  Submarine  Signal  Company,  will 
address  the  Worcester  Polytechnic  Institute  branch  of  the 
American  Institute  of  Electrical  Engineers  on  April  12,  his 
subject  to  be  "Signaling  Under  Water." 

Mr.  F.  A.  Brooks  has  been  engaged  to  take  charge  of  the 
lighting  supply  department  of  the  Wesco  Supply  Company, 
St.  Louis.  Mr.  Brooks  has  been  connected  with  the  tele- 
phone and  electric  business  for  thirty  years. 

Prof.  W.  N.  Gladson,  head  of  the  electrical-engineering 
department  of  the  University  of  Arkansas,  is  the  author  of 


a   report   issued   by   the   Geological   Survey   of  Arkansas  on 
the  water-power  of  White  Kiver  and  some  of  its  tributaries. 

Mr.  Bertram  M.  Downs,  who  enjoys  a  large  acquaintance 
in  the  electrical  field  through  his  connection  with  it  of  over 
twenty-six  years,  has  become  associated  with  the  Hemin- 
gray  Glass  Comi)any,  of  Covington,  Ky, 

Mr.  W,  A.  Wadsworth  has  resigned  as  sales  manager  for 
the  Schenectady  (.NI.  Y.)  Illuminating  Company  to  become 
associated  with  the  Electric  Hond  &  Share  Company  of 
New  York,  with  headquarters  at  Gadsden,  Ala. 

Major  George  O.  Squicr  is  the  author  of  a  paper  in  the 
April  issue  of  the  Journal  of  the  Franklin  Institute,  entitled 
"Some  Experiments  in  'Wired-Wireless'  Telegraphy  for 
Field  Lines  of  Information  for  Military  Purposes." 

Mr.  G.  E.  Palmer,  formerly  electrical  engineer  for  the 
Pettingell-Andrcws  Company,  returned  recently  from  a 
three  months'  trip  to.  Europe.  Mr.  Palmer  is  planning  to 
engage  in  the  manufacturing  of  electrical  apparatus  in 
Boston. 

Mr.  Frank  L.  Perry,  formerly  business  manager  of  the 
Western  Electrician,  addressed  the  Advertising  Club  of  Balti- 
more on  March  22,  his  subject  being  "Publicity  for  Public 
Utility  Companies  and  Popular  Unrest."  The  keynote  of 
his  advice  was:  "Be  a  good  company  and  never  stop  tell- 
ing the  people  how  good  you  are." 

Mr.  J.  S.  B.  Plummer,  who  for  many  years  has  acted  as 
secretary  to  the  Armorduct  Manufacturing  Company,  of 
Farringdon  Avenue,  London,  which  deals  in'  all  kinds  of 
electrical  accessories  and  manufactures  the  well-known 
"Armorduct"  system  of  conduit  for  electric  wiring,  has 
started  for  a  trip  round  the  world  on  behalf  of  the  company. 

Mr.  A.  Larney  has  been  appointed  manager  of  the  new- 
business  department  of  the  Consumers'  Power  Company,  in 
charge  of  commercial  work  among  the  Byllesby  properties 
in  Minnesota,  the  Dakotas,  Montana  and  Illinois,  with  head- 
quarters at  St.  Paul,  Minn.  Mr.  E.  T.  Street,  formerly  new- 
business  manager  at  St.  Paul,  was  recently  promoted  to  be 
electrical  engineer  there. 

Mr.  L.  F.  Philo,  until  recently  sales  manager  of  the  Union 
Electric  Light  &  Power  Company,  of  St.  Louis,  has  re- 
signed that  position  and  left  St.  Louis  for  New  York,  where 
he  is  now  a  member  of  the  general  sales  staff  of  the  Western 
Electric  Company.  Mr.  Philo  has  taken  a  conspicuous  part 
in  the  electrical  affairs  of  St.  Louis,  and  he  leaves  many 
friends  and  admirers  in  that  city. 

Mr.  Glenn  C.  Webster,  manager  of  the  engineering  de- 
partment of  the  National  Electric  Lamp  Association,  Cleve- 
land, Ohio,  started  March  12  on  a  trip  through  the  South 
Atlantic  and  Gulf  States,  where  he  will  visit  the  principal 
cities  of  Tennessee,  North  and  South  Carolina,  Georgia, 
Florida,  Alabama,  Mississippi  and  Louisiana  in  the  interests 
of  the  incandescent  lamp  industry. 

Mr.  C.  E.  L.  Brown,  the  well-known  electrical  engineer 
of  Baden,  Switzerland,  who  was  recently  elected  an  honor- 
ary member  of  the  American  Institute  of  Electrical  Engi- 
neers, arrived  in  San  Francisco  during  the  present  week  on 
a  trip  around  the  world.  While  in  New  York  Mr.  Brown 
will  be  tendered  a  reception  by  the  A.  I.  E.  E.,  at  which 
function  he  will  be  formally  notified  of  his  election  to  hon- 
orar}^  membership. 

Mr.  Harry  C.  Adams,  Jr.,  who  has  been  secretary  of  the 
R.  B.  Corey  Company  for  the  past  seven  years,  has  become 
associated  with  the  Phillips  Insulated  Wire  Company,  Paw- 
tucket,  R.  I.  Mr.  Adams  served  his  apprenticeship  with  the 
Thomson-Houston  Company  at  Lynn,  Mass.,  and  later 
went  with  the  Fort  Wayne  Electric  Works.  He  subse- 
quently entered  the  employ  of  the  Phillips  Insulated  Wire 
Company,  leaving  that  organization  to  join  that  of  the  R.  B. 
Corej'  Company,  from  which  concern  he  has  just  resigned. 


Obituary 


Dr.  Antonio  Pacinotti,  of  Pisa,  Italy,  who  constructed  the 
first  commercial  type  generator  in  1861,  died  on  March  24. 
Dr.  Pacinotti  was  recently  elected  an  honorary  member  of 
the  American  Institute  of  Electrical  Engineers. 
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BIRMINGHAM,  ALA. — The  City  Commissioners  have  granted  the 
Tidewater  Pwr.  Co.  a  franchise  to  construct  and  operate  an  electric 
light  and  power  plant  here  for  a  period  of  30  years. 

BIRMINGHAM,  ALA.— The  Alabama  Trac.  Lt.  &  Pwr.  Co.,  Ltd., 
recently  incorporated  in  Canada  with  a  capital  stock  of  $30,000,000,  has 
issued  $10,000,000  first-mortgage  bonds,  the  proceeds  of  $6,000,000  to 
be  used  for  the  acquisition  of  water-power  and  construction  of  initial 
hydroelectric    power   plant   and   transmission    lines;    the    remaining   $4,000,- 

000  will  be  held  for  the  purpose  of  acquiring  additional  public-utility  com- 
panies. The  company  proposes  to  supply  electricity  lor  lamps,  heat  and 
motors  in  Birmingham,  Montgomery,  Mobile  and  other  towns  and  cities 
in  Alabama.  James  Mitchell,  Martin  Littleton  and  John  F.  Wallace  are 
among  the  directors. 

BOAZ,  ALA. — Arrangements  have  been  completed  for  the  construction 
of  an  electric-light  plant  in  Boaz.     W.  H.  Bartlett  is  Mayor. 

GADSDEN,  ALA. — The  special  committee  appointed  by  the  Council 
to  investigate  the  matter  of  installing  an  electric  plant  at  the  water- 
works pumping  station  has  decided  to  install  a  small  plant.  A  small 
engine  and  generator  will  be  purchased,  which  will  be  operated  by 
excess  steam  from  the  boilers.  Bids  are  now  being  received  for  the 
equipment. 

MONTGOMERY,  ALA.— The  Montgomery  Trac.  Co.  is  planning  to 
build  an  extension  to  Lederach,  a  distance  of  6  miles,  in  the  near  future. 

WILLIAMS,  ARIZ. — Rights-of-way  are  being  secured  by  capitalists 
for  a  scenic  belt  railway  to  be  built  from  Williams  south  through  the 
mountains. 

ATKINS,  ARK. — The  Council  has  granted  an  electric-light  franchise 
to  W.  T.   Bledsoe  and   R.   Hughey. 

COTTER,  ARK.— The  Dixie  Pwr.  Co.,  Little  Rock,  contemplates  the 
construction  of  a  60-ft.  power  dam  on  the  White  River,  near  Cotter. 
L.  E.  Fisher,  St.  Louis,  is  president,  and  Holman  &  Laird,  St.  Louis, 
are   consulting  engineers. 

ALAMEDA,  CAL. — As  no  bids  were  submitted  for  erecting  electro- 
liers in  District  No.  5,  the  City  Council  authorized  the  city  electrician 
to  go   ahead   with   the   work. 

BISHOP,  CAL. — The  Bishop  Lt.  &  Pwr.  Co.  is  planning  to  erect  a 
transmission    line    from    Bishop    Creek    to    Big    Pine. 

FRESNO,  CAL. — It  is  reported  that  plans  which  are  being  prepared 
for  the  Ogle  House  include  the  installation   of  an  electric-light  plant. 

LINDSAY,  CAL.— The  Tulare  County  Wtr.  Co.  has  made  arrange- 
ments with  the  San  Joaquin  Lt.  &  Pwr.  Co.  by  which  the  latter  company 
is  to  supply  the  former  with  1000  hp  to  operate  its  system  here  until  its 
hydroelectric   system  is   in   operation 

LONG  BEACH,  CAL.— The  Southern  California  Edison  Co.  has  sub- 
mitted a  proposition  to  the  Water  Department  to  supply  electricity  to 
operate   the   three   pumping  plants   of   the   city,    the   service   to   cost   from 

1  to  1}4  cents  per  kw-hr. 

MARTINEZ,  CAL. — Dr.  Frank  Rattan,  of  Martinez,  is  interested  in  a 
project  to  build  an  electric  railway  from  Muir  Station  on  the  Santa  Fe 
railroad  to  this  city,  and  thence  along  the  waterfront  to  Bay  Point,  a 
distance   of   about   8   miles. 

MARYSVILLE,  CAL.— The  Northern  El.  Ry.  Co.,  Chico,  has  awarded 
a  contract  for  the  grading  of  its  proposed  electric  railway  from  Marys- 
ville  to  Colusa,  a  distance  of  27  miles.  It  is  expected  to  have  the  ex- 
tension  completed   by   fall. 

MAXWELL,  CAL.— The  Sacramento  Valley  Irrig.  Co.  has  decided  to 
install  a  three-stage  pump  having  a  capacity  of  70,000  gal.  per  hour  on 
its  main  canal  near  here,  which  will  be  operated  by  an  80hp  electric 
motor. 

MERCED,  CAL.— The  San  Joan  Lt.  &  Pwr.  Co.,  which  is  erecting  a 
transmission  line  from  Merced  to  Atwater,  is  contemplating  extending 
the  line  from  Atwater  to  Livingston.  The  company  is  also  erecting  a 
line  to  the  Lone  Tree  district,   11  miles  south  of  Merced. 

MONTEREY,  CAL.— The  United  Railroads  of  San  Francisco  is  re- 
ported to  have  purchased  the  Pajaro  Valley  railroad,  a  narrow-gage 
steam  road,  which  runs  between  Salinas  and  Moss  Landing.  It  is  pro- 
posed to  equip  the  railroad  for  electrical  operation  and  continue  it  north 
through  Gilroy,  San  Jose  and  San  Mateo.  Work  will  soon  begin  on  the 
construction   on  the  new   railway  between   Monterey  and   Salinas. 

PLACERVILLE,  CAL.— The  Western  States  Gas  &  El.  Co.  is  plan- 
ning extensive  improvements  in  this  county,  which  will  involve  an  ex- 
penditure of  about  $100,000  and  include  rebuilding  flume,  7  miles  long, 
repairs  to  dam,   etc. 

RICHMOND,  CAL. — .Application  has  been  made  to  the  City  Council 
by  H.  C.  Cutting  for  a  30-year  franchise  to  construct  and  operate  an 
electric  railway  over  certain  streets  in  Richmond.  Bids  for  sale  of  the 
franchise  will  be  received  until  April  13.     R.  I.  Vaughn  is  clerk. 

SAN  FRANCISCO,  CAL.— Plans  have  been  completed  by  M.  I.- 
Diggs,  state  architect,  for  the  San  Francisco  Armory,  to  be  located  at 
Mission  and  Fourteenth  Streets,  at  a  cost  of  $385,000.  The  plans  pro- 
vide for  a  power  plant,  equipped  with  boilers,  turbine  generators  to  furnish 
electricity,  heat  and  ventilation  for  building,  to  cost  about  $45,000. 


S.\N  JOSE,  CAL. — The  proposition  to  establish  a  lighting  district  in 
College  Park  was  carried  at  an  election  held  March  11.  The  district  takes 
in  all  the  territory  between  Santa  Clara  and  San  Jose,  Cal.  It  is  pro- 
posed to  maintain   125  lamps,  contract  for  which  will  soon  be  awarded. 

SOXORA,  CAL.— The  Sierra  &  San  Francisco  Pwr.  Co.  is  planning 
to  erect  an  electric  line  from  the  Phoenix  Lake  plant  to  a  point  above 
.Strawberry,  where  the  new  dam  is  to  be  built.  The  company  is  now 
repairing  its   flume   system   at   Forebay. 

FORT  COLLINS,  COL. — In  the  issue  of  March  9  it  was  erroneously 
stated  that  the  City  Council  has  entered  into  a  contract  with  the  Greeley 
Ilydro-Electric  Lt.  Co.  to  supply  the  city  with  electricity.  A  proposition 
to  that  effect  has  been  made  but  not  yet  accepted  by  the  Council. 

GREELEY,  COL. — The  Greeley  Hydro-Electric  Co.  is  reported  to  have 
awarded  a  contract  to  L.  W.  Brainard,  of  Fort  Collins,  to  furnish  poles  for 
25  miles  of  its  transmission  line.  Negotiations  are  under  way  for  the 
installation  of  new  machinery,  which  will  increase  the  output  of  its  plant 
to  1600  hp. 

LOVELAND,  COL. — The  citizens  are  considering  the  question  whether 
to  build  a  municipal  electric  plant,  to  be  located  on  the  Thompson  River, 
13  miles  west  of  the  city,  or  to  accept  the  offer  of  the  Greeley  Hydro- 
Electric  Co.,  Greeley,  to  deliver  energy  to  the  city  at  1}4  cents  per  kw-hr, 
provided  the  city  installs  a  distributing  system,  or  to  furnish  electricity 
to  consumers  at  8  cents  per  kw-hr. 

HARTFORD,  CONN.— The  Connecticut  Co.  has  applied  to  the  Public 
Utilities  Commission  for  approval  of  method  of  placing  its  electric  feed 
wires   in   Hartford   underground. 

HARTFORD,  CONN. — The  Hartford  Business  Men's  Association  has 
offered  a  prize  for  artistic  designs  for  lamp  standards  for  the  proposed 
ornamental  street-lighting  system  to  be  installed  here.  The  gas  com- 
pany as  well  as  the  electric  company  will  compete  for  installation  of  the 
system. 

WESTBROOK,  CONN.— The  Board  of  Selectmen  has  awarded  a 
contract  to  the  Essex  Lt.  &  Pwr.  Co.,  Essex,  for  street  lighting  for  a 
period  of  five  years,  at  $850  per  year.  The  contract  calls  for  40  lamps 
of  40   cp. 

NEWARK,  DEL. — Negotiations  have  practically  been  closed  whereby 
the  Chester  County  Ltg.  Co.,  Avondale,  Pa.,  will  lease  the  plant  of  the 
Elk  River  Ht.,  Lt.  &  Pwr.  Co.,  located  on  the  Elk  River,  near  Cowentown, 
Md.,  connecting  it  with  the  system  of  the  Chester  County  Co.  The  con- 
nection will  be  made  near  McClellandsville. 

FORT  PIERCE,  FLA.— Bids  will  be  received  by  the  City  Council 
until  April  16  for  the  construction  of  water-works,  sewers  and  electric- 
light  system  as  follows:  Erection  of  power  house  and  pumping  station; 
500  tons  of  6-in.,  8-in.  and  10-in.  cast-iron  pipe;  SO  two-way  hydrants; 
gate  valves;  8000  ft.  galvanized  l}^-in.  pipe;  one  duplex  pump,  with 
capacity  of  750  gal.  per  minute;  one  duplex  pump,  500  gal.  per  minute; 
one  100,000-gal.  concrete  reservoir;  one  75,000-gal.  tank  upon  120-ft.  tower; 
two  150-hp  boilers;  one  100-kva  alternating-current  generator;  one  50-kva 
alternating-current  generator;  one  four-panel  switchboard,  complete;  erec- 
tion of  7  miles  of  pole-line;  7  miles  of  6-in.,  8-in.,  10-in.  and  12-in. 
sewer  pipe,  also  flush  tanks  and  manholes,  etc.  Plans  and  specifications 
may  be  seen  at  the  oflice  of  D.  D.  &  C.  M.  Rogers,  engineers.  Fort 
Pierce.     Copies  of  specifications  will  be  forwarded  upon  receipt  of  $3. 

M.ADISON,  FLA. — The  town  has  purchased  the  electric  plant  of  the 
Madison  Electric  Pwr.  Co.,  to  be  owned  and  operated  by  the  municipality. 
Bonds   to   the   amount   of   $30,000   have   been   issued   to   pay   for  same. 

CHIPLEY,  GA.— The  city  has  engaged  J.  B.  McCrary  &  Co.,  Atlanta, 
to   take   charge   of  the   installation   of  an  electric-light  plant. 

LA  GRANGE,  GA.— The  Columbus  Pwr.  Co.,  Columbus,  has  been 
granted  a  franchise  by  the  City  Council  to  supply  electricity  here  for 
manufacturing    and    industrial    plants. 

LAWRENCEVILLE,  GA.— The  City  Council  has  engaged  J.  B. 
McCrary  &  Co.,  Atlanta,  to  take  charge  of  construction  of  light,  sewer 
and  water   systems.     The  cost   of  the   work  is   estimated   at   $50,000. 

MANCHESTER,  GA.— J.  B.  McCrary  &  Co.,  of  Atlanta,  have  been 
engaged  by  the  Council  to  take  charge  of  the  construction  of  the  pro- 
posed clectric-light  and  power  plant  here,  for  which  bonds  to  the  amount 
of  $15,000  have  been  issued 

OCILLA,  GA. — J.  B.  McCrary  &  Co.,  Atlanta,  have  been  engaged  by 
the  city  to  take  charge  of  the  installation  of  the  municipal  electric- 
light  plant. 

VIDALI.A,  GA. — The  city  contemplates  extensions  to  the  municipal 
electric-light  plant.  An  engineer  has  been  engaged  to  prepare  estimates 
for   same. 

ID.AHO  FALLS,  IDAHO.— At  an  election  held  March  13  the  proposi- 
tion to  issue  $35,000  in  bonds  for  the  purpose  of  completing  the  city 
hydroelectric  plant   was  carried. 

IDAHO  FALLS,  IDAHO. — A  proposition  has  been  submitted  by  an 
Eastern  syndicate  to  build  and  equip  an  electric  railway  from  Idalio 
Falls  to  various  points  in  the  valley,  provided  the  residents  along  the 
route  subscribe  for  $40,000  of  the  stock.  The  entire  right-of-way  has 
been  secured. 

B.ARRY.  ILL.— The  Barry  El.  Lt.  &  Pwr.  Co.  is  preparing  to  ask 
the   City  Council   for  a  new  franchise. 

BLOOMINGTON,  ILL. — The  business  men  and  property  owners  on 
South  Center  Street  have  decided  to  install  an  ornamental  street-lighting 
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system,  for  which  $2,000  has  bern  raised.     The  pluiiK  call  fur  the  erection 
of   18  ornaii\cntal   lamp  standards. 

KUSIINKLU  ILL.— The  City  Council  has  granted  the  People's 
Service  Co.  a  2S-year  franchise  to  opcrote  an  electric-light  plant  and  has 
awarded  the  company  a  contract  for  street  lighting  for  a  period  of  13 
years.     M.  M.  Pincklcy,  Itushnell,  is  president. 

CANTON,  ILL. — The  Con\mcrcial  Club  is  interested  in  a  project  to 
extend  the  ornamental  lightiiiK  system  to  the  east  and  north  sides  of  the 
public  S(iuarc. 

ClllC.-\C.O,  ILL.— The  Chicago  &  Milwaukee  ICl.  K.  K.  Co.  will  soon 
issue  $4,500,000  in  bonds,  of  which  $2,116,000  will  he  used  to  retire 
outstanding  bonds  and  certificates  and  the  retnaindcr  for  improvements 
and    extensions   to   its   system. 

CHRISM  AN,  ILL. — The  Georgetown  Kl.  Co.,  Georgetown,  has  pur- 
chased the  distributing  system  and  franchise  of  the  Chrisinan  Lt.  & 
W'tr.  Co.  and  will  build  a  transmission  line  from  its  power  plant  at  the 
Shoran  mine,  near  Cn-orgetown,  to  Chrisnian  10  supply  electricity  to 
operate   the  local   system. 

DIXON,  ILL. — Plans  are  being  considered  for  further  consolidation  of 
electric  light  and  power  systems  in  Northern  Illinois.  The  properties 
under  consideration  are  located  mainly  along  the  Rock  River  and  $2,800,- 
000  has  been  oflfered  for  them.  It  is  expected  that  they  will  be  taken 
over  by  a  London  syndicate.  Among  the  companies  to  be  taken  over 
are  the  Sterling  Gas  &  El.  Lt.  Co.,  which  operates  in  Sterling  and  Rock 
Falls;  the  Lee  County  Ltg.  Co.  at  Dixon,  and  the  Sterling,  Dixon  &  East- 
ern El.  Ry.  Co.,  which  operates  an  18-miIe  interurban  and  city  railway 
in  Dixon  and  Sterling.  Oilier  concerns  scattered  along  the  river  at 
Oregon  and  Belvidere  are  in  the  deal. 

FREEPORT,  ILL. — Plans  are  being  prepared  by  the  Freeport  Ry.  & 
Lt.  Co.  for  rebuilding  the  distributing  system  during  the  coming  summer 
and  fall,  at  a  cost  of  about  $50,000.  It  is  proposed  to  remove  all  elec- 
tric wires  from  Stephenson  and  Galena  Streets  and  erect  them  along  the 
alleys. 

GREENVILLE,  ILL.— The  Greenville  El.  Lt.  &  Pwr.  Co.  is  contemplat- 
ing extending  its  transmission  lines  to  Mulberry  Grove  to  supply  elec- 
tricity in  that  town. 

H.AMPSHIRE,  ILL. — The  Public  Service  Corporation  of  Illinois  has 
purchased  the  local  electric  plant,  owned  by  Louis  Koth,  including  the 
franchise  in  the  village  of  Huntley,  recently  acquired  by  Mr.   Koth. 

HILLSBORO,  ILL.— The  Hillsboro  El.  Lt.  &  Pwr.  Co.  has  been 
awarded  a  contract  to  light  the  streets  of  Taylor  Springs,  a  suburb, 
furnishing  50  incandescent  lamps   of  60  cp  at  $24   each   per  year 

HILLSBORO,  ILL. — The  County  Commissioners  have  entered  into  a 
contract  with  the  Hillsboro  El.  Lt.  &  Pwr.  Co.  for  lighting  the  Mont- 
gomery County  poor  farm  with  electricity.  The  company  is  to  receive 
$626  for  erecting  its  transmission  line  to  the  county  farm  and  15  cents 
per  kw-hr  for  service  up  to  15  kw-hr,  and  for  all  above  that  amount 
10  cents. 

LACON,  ILL. — The  installation  of  an  ornamental  street-lighting  system 
in  the  business  district   is  under  consideration. 

MANITO,  ILL. — The  installation  of  an  electric-light  plant  is  said  to 
be    under   consideration   by   the   village   authorities. 

PERU,  ILL. — The  Citizens'  Ltg.  Co.,  La  Salle,  has  applied  to  the 
City  Council  for  a  franchise  to  erect  transmission  lines  for  the  distri- 
bution   of   electricity   for   lamps   and   motors   here. 

VILLA  GROVE,  ILL.— The  Villa  Grove  El.  Co.  has  increased  its 
capital  stock  from  $15,000  to  $50,000. 

ANDERSON,  IND.— The  Central  Ht.  &  Lt.  Co.,  successor  to  the 
Home  Htg.  Co.,  has  applied  to  the  City  Council  for  a  franchise  to  in- 
stall a  steam-heating  plant  and  to  supply  electricity  for  lamps,  heat  and 
motors. 

FAIRMONT,  IND. — Arrangements  are  being  made  by  the  Marion  Lt. 
&  Htg.  Co.  to  establish  a  24-hour  service  for  lamps  and  motors  in  Fair- 
mont.    L.  O.  Wallace  is  local  manager. 

KENDALLVILLE,  IND. — Three  propositions  have  been  submitted  by 
F.  H.  Froelich,  city  engineer,  to  the  City  Council  for  improvements  to 
the  municipal  electric-light  plant.  The  first  called  for  an  entirely  new 
plant,  the  second  for  purchasing  energy  from  the  Toledo  &  Chicago 
Interurban  Ry.  Co.,  to  be  transformed  at  the  municipal  plant  for  dis- 
tribution, and  the  third  for  securing  the  power  direct  from  the  trac- 
tion  company. 

LAPORTE,  IND. — The  installation  of  an  electric -light  plant  as  well  as 
heating  plant  is  included  in  the  plans  for  the  Rumely  Hotel,  which  are 
now  being  prepared.  The  proposed  plant  is  to  supply  electricity  for  the 
building  of  the  Laporte  Tel.  Co.  and  the  Masonic  Temple  as  well  as 
for   the   hotel. 

LOGANSPORT,  IND. — The  municipal  electric-light  plant  was  put  out 
of  commission  by  the  breaking  of  the  dam  on  the  Eel  River,  which  fur- 
nished power  to  operate  the  plant.  Considerable  damage  was  done  to  the 
equipment. 

PLYMOUTH,  IND. — The  Commissioners  of  Marshall  County  are  re- 
ported to  have  granted  Harry  Sane  a  franchise  to  erect  and  operate  an 
electric   transmission  line   between   Plymouth   and   Culver. 

RUSSIAVILLE,  IND. — Plans  are  being  considered  for  the  installa- 
tion of  an  electric-light  system  in  Russiaville.  The  service  will  be  sup- 
plied  by  the   Kokomo,    Frankfort   &  Western   Trac.    Co.,   Kokomo. 


SOUTH  BEND,  INI).— Plans  arc  being  prepared  by  the  Central  Union 
Tel.  Co.  for  extensioni  and  improvcmcntH  to  its  iiyHtem  in  thii  vicinity 
which  will  involve  an  expenditure  of  about  $80,000  and  include  addi- 
tions to  switchboard,  central-station  equipment,  cable  and  pole-line  work. 
Edgar    Bonds   is  general   manager. 

WESTFIEI.I),  INI). — Preparations  are  being  made  for  the  erection  of 
a  new  lighting   plant  here. 

ANAMOSA,  lA. — A  franchise  has  been  granted  to  F.  J.  Cross,  Central 
City,   to  supply  electricity   for  lamps  and  motors   here. 

AUDUBON,  lA. — A  project  is  under  way  for  the  organization  of  a 
new  company  for  the  purchase  of  the  old  electric  plant  and  installation 
of  a  new  system  to  supply  electricity  for  lamps,  heat  and  motors  here. 

FORT  DODGE,  lA. — Arrangements  have  been  completed  by  the  Cen- 
tral Iowa  Lt.  &  Pwr.  Co.  for  the  installation  of  a  new  SOOkw  turbine 
at  its  main  plant  and  the  erection  of  a  duplicate  transmission  line  from 
the  power  station  at  Eraser  to  Fort  Dodge.  The  company  proposes  to 
supply  electricity  to  industrial  plants  in  and  around  Fort  Dodge.  Mor- 
timer Silverman  is  manager. 

MADRID,  lA. — The  Madrid  El.  Lt.  &  Pwr.  Co.  is  planning  to  estab- 
lish a  24-hour  service.  The  Madrid  company  is  negotiating  with  the 
Boone  El.  Co.,  Boone,  with  a  view  to  securing  energy  to  operate  the 
local    system. 

POMEROY,  lA. — The  installation  of  a  municipal  electric  light  and 
power   plant    is   being   agitated. 

PORTSMOUTH,  lA.— The  local  electric-light  plant,  owned  by  M.  J. 
Coughlin,  has  been  purchased  by  Peter  Herkenrath  and  G.  S.  Bendon. 
The   new   owners  contemplate   remodeling  the  system. 

SHELDON,  lA. — M.  F.  Logan  has  applied  to  the  Council  for  a  fran- 
chise  to  construct   and   operate   an   electric-light    plant   here. 

VILLLSCA,  lA. — At  an  election  to  be  held  April  15,  the  proposition 
to  issue  $10,000  in  bonds,  the  proceeds  to  be  used  to  purchase  the  local 
electric  light  plant  or  build  a  new  plant,  will  be  voted  on. 

LEAVENWORTH,  KAN.— The  Leavenworth  Lt.,  Ht.  &  Pwr.  Co. 
contemplates  making  improvements  to  its  plant  during  the  coming  summer. 

MINER.\L,  KAN. — J.  E.  Gallagher,  city  clerk,  writes  that  the  city 
will  not  vote  on  the  proposition  to  issue  bonds  for  the  installation  of  a 
municipal  electric-light  plant,  but  is  anxious  to  grant  a  franchise  to 
private  parties.  Negotiations  have  been  under  way  to  grant  a  franchise, 
but   satisfactory   arrangements   have   not   yet   been    made. 

PAWNEE  ROCK,  KAN.— The  Pawnee  Rock  El.  Lt,  Pwr.  &  Ice  Co. 
is  planning  to  install  an  electric-light  plant  and  ice  plant  here.  The  di- 
rectors of  the  company  are:  F.  C.  Woodbury,  B.  H.  Bowman,  O.  M. 
Williamson,  B.  C.  Uhruh,  Roy  French,  A.  M.  Peters  and  Earl  Bowman. 

LEITCHFIELD,  KY. — The  City  Council  has  awarded  the  contract  for 
the  installation  of  an  electric-light  plant  to  W.  T.  McCaskey,  representing 
the  Seager  Engine  Works,  Lansing,  Mich.  About  40  street  lamps  will 
be    installed. 

LOUISVILLE,  KY.— The  Louisville  Ltg.  Co.  has  recently  extended 
its  transmission  lines  to  the  towns  of  Buechel  and  Lyndon  and  is  making 
arrangements   to   extend   its   service   to   Anchorage. 

ELTON,  LA. — Efforts  are  being  made  by  parties  from  New  Orleans 
to   secure  a  franchise  to   establish   an   electrc-light   plant   here. 

NEW  ORLEANS,  LA. — The  Southwestern  Trac.  &  Pwr.  Co.  has 
awarded  the  contract  for  the  construction  of  its  new  power  house,  to  be 
located   about   3   miles   from   New   Iberia,   to   Jerry   &   Taylor. 

DEXTER,  MAINE.— The  Central  Maine  Pwr.  Co.  is  erecting  a  new 
transformer  station  on  Water  Street. 

WARREN,  MAINE. — The  Selectmen  have  granted  the  Knox  County 
Pwr.  Co.  permission  to  erect  transmission  lines  here  to  supply  elec- 
tricity  for   lamps   and   motors. 

BALTIMORE,  MD. — Plans  and  estimates  of  cost  are  being  prepared 
by  E.  B.  Whitman,  engineer  of  water  works,  for  the  construction  of  a 
hydroelectric  plant  in  connection  with  the  proposed  high  dam  to  be 
built  in  the  Gunpowder  Valley,  about  7  miles  from  the  city.  The  plant 
will  be  designed  to  supply  electricity  for  lighting  the  streets  and  public 
buildings. 

BALTIMORE,  MD. — A  bill  will  be  introduced  into  the  State  Legis- 
lature incorporating  the  Baltimore  &  Eastern  Shore  Ry.  Co.  The  com- 
pany will  be  capitalized  at  $10,000,000  and  proposes  to  construct  a  high- 
speed electric  railway  from  Baltimore  to  Bay  Shore,  to  ferry  cars  from 
there  across  the  bay  to  Kent  County,  and  to  extend  lines  through  the 
peninsula. 

HAGERSTOWN,  MD. — Plans  are  being  prepared  for  the  construction 
of  an  electric  railway  from  Martinsburg  to  Williamsport,  to  connect  at 
Williamsport    with    the    Hagerstown    Railway    system. 

BOSTON,  MASS. — Mayor  Fitzgerald  has  requested  the  City  Council  to 
appropriate  $28,000  for  the  installation  of  a  new  power  plant  at  the 
Suffolk    School    for    Boys    on    Rainsford    Island. 

FALL  RIVER,  MASS. — The  power  house  on  the  Slade's  Ferry  bridge, 
which  furnished  power  for  operating  the  bridge  draw,  was  destroyed  by 
fire  on  March  12.  All  the  equipment,  including  dynamo,  etc.,  was  de- 
stroyed. 

HUDSON,  MASS. — Plans  are  being  prepared  by  George  A.  Brothers, 
superintendent    of   the    municipal    electric-light    plant,    to    replace    the    arc 
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lamps  on  Main  Street  with  incandescent  lamps  and  to  extend  the  lighting 
system   in  different  parts   of   the  town. 

SOUTHBRIDGE,  ^I.\SS.— The  Selectmen  are  considering  the  question 
of  having  the  overhead  wires  on  Main  Street  placed  underground. 

SOUTH  FRAMINGHAM,  MASS.— The  committee  appointed  to  inves- 
tigate the  advisability  of  establishing  a  municipal  electric  plant  has  re- 
ported in  favor  of  the  proposition.  The  question  will  be  submitted  to 
a   vote   before   further  steps   are   taken. 

WARE,  MASS.— The  Ware  El.  Co.  has  increased  its  capital  stock 
from    $40,000    to    $S7,000. 

WEBSTER,  MASS. — The  Selectmen  are  said  to  be  in  favor  of  chang- 
ing the  present  arc-lamp  street-lighting  system  for  tungsten  lamps.  An 
appropriation  of  $11,000  has  been  asked  by  members  of  the  board  of 
street  lighting.  Four  tungsten  lamps  may  be  had  for  the  price  of  one 
arc  lamp.  The  street-lighting  service  is  furnished  by  the  Westboro  & 
Southbridge    Gas   &   El.    Co. 

WESTFIELD,  MASS. — The  proposition  to  provide  funds  for  extend- 
ing the  street-lighting  system  to  the  north  side  of  the  river  and  for  new 
pavements  will   be  submitted  to  the  voters  at  the  April  town  meeting. 

WORCESTER,  MASS.— The  County  Commissioners  have  decided  to 
light  the  Summer  Street  jail  by  electricity  instead  of  gas.  The  cost  of 
the  work  is  estimated  at  $2,500.  Electricity  will  be  furnished  by  the 
Worcester    El.    Lt.    Co. 

CH.\RLOTTE,  MICH. — Arrangements  are  being  made  for  the  erection 
of  a  high-tension  transmission  line  between  Charlotte  and  Battle  Creek 
by  the  Commonwealth  Pwr.  Co.  The  proposed  line  will  be  carried  on 
towers  and  will  connect  the  power  house  at  Battle  Creek  and  the  plant 
at  -Au  Sable  dam. 

DOWAGIAC,  MICH. — The  engine  room  and  electric  power  plant  and 
switchboard  of  the  Round  Oak  Stove  Works  were  destroyed  by  fire 
recently. 

EV.\RT,  MICH.— The  City  Council  has  granted  the  Evart  Lt.  &  Pwr. 
Co.  a  20-year  franchise  to  supply  electricity  for  lamps  and  motors  here. 
John  S.  Haggerty  and  others,  of  Detroit,  are  interested  in  the  company. 

GRAND  RAPIDS,  MICH.— Plans  have  been  prepared  for  the  instal- 
lation of  the  boulevard  lighting  system  on  Bridge  Street  bridge,  to 
cost  $1,200. 

GRAND  RAPIDS,  MICH.— The  City  Council  has  appointed  a  com- 
mittee to  make  investigations  with  a  view  to  the  city  building  a  munici- 
pal  hydroelectric   plant. 

GRAND  RAPIDS,  MICH.— The  Grand  Rapids-Muskegon  Pwr.  Co.  will 
extend  its  service  to  North  Park  and  Comstock  Park  this  season  if  neces- 
sary permits  can  be  obtained  from  the  townships  of  Grand  Rapids,  Plain- 
field  and  Walker   for  the  erection   of  its  transmission   line. 

HUDSON,  MICH. — Three  propositions  for  lighting  the  city  have  been 
submitted  to  the  Board  of  Aldermen  by  the  Hudson  El.  Lt.  Co.  for  a 
period  of  ten  years.  One  proposition  includes  discarding  the  arc  lamps 
in    the    business    section    and    erecting    ornamental    lamp    standards. 

TRAVERSE  CITY,  MICH.— A  special  election  will  soon  be  held 
to  vote  on  the  proposition  to  issue  $150,000  in  bonds  to  purchase  the  plant 
and  holdings  of  the  Queen  City  El.  Lt.  &  Pwr.  Co.,  to  be  owned  and 
operated  by  the  city. 

DASSEL,  MINN — Steps  have  been  taken  toward  the  installation  of 
an  electric-light  system  in  Dassel.  The  service  may  be  supplied  by  the 
municipal  electric  plant  in  Litchfield;  if  not,  a  private  company  will 
probably  be   formed  to  install  a  plant. 

MORRIS,  MINN. — M.  B.  Lord  has  applied  for  a  franchise  to  install 
an  electric-light  plant  here. 

WARREN,  MINN. — The  Council  is  contemplating  the  establishment  of 
a  municipal   electric-light  plant. 

MERIDIAN,  MISS.— The  Meridian  Lt.  &  Ry.  Co.  will  soon  begin  work 
on   several   extensions  to   its   system   in   Meridian. 

YAZOO  CITY,  MISS.— Proposals  will  be  received  by  the  Public 
Service  Commission,  Yazoo  City,  Miss.,  until  April  27  for  furnishing 
machinery  and  equipment,  including  steam  turbine-driven  alternating- 
current  units,  exciter  units,  railway  converters,  motor-generator  sets, 
switchboard  panels,  condensers,  etc.  Specifications  and  further  infor- 
mation may  be  obtained  on  application  to  the  Public  Service  Commis- 
sion. 

DEARBORN,  MO.— The  St.  Joseph  Street  Ry.,  Lt.,  Ht.  &  Pwr.  Co. 
has  applied  to  the  City  Council  for  a  franchise  to  operate  an  electric 
system  here. 

FALLON,  MO. — The  city  is  planning  to  install  an  electric-light  plant, 
for   which   $15,000   in   bonds   has   been   issued. 

RICH  HILL,  MO. — The  city  contemplates  enlarging  the  municipal 
electric-light  plant  and  probably  will  be  in  the  market  for  a  boiler  and 
other  machinery. 

ST.  LOUIS,  MO. — The  Dorris  Motor  Co.  is  planning  to  build  a  new 
power  plant  in  connection  with  its  establishment  on  Sarah  Street  and 
Laclede    Avenue,    to   cost   about    $7,200. 

TWIN  BRIDGES,  MONT.— The  Town  Council  has  acted  favorably  on. 
the  proposition  to  light  the  streets  of  the  town  with  electricity.  It  is 
expected  that  a  contract  will  soon  be  entered  into  with  the  Madison  River 
Pwr.   Co. 

HASTINGS,    NEB.— The    City    Council    has    adopted    the    design    for 


electroliers  to  be  used  for  the  ornamental  street-lighting  system.  Prop- 
erty owners  will  provide  the  standards  and  the  city  will  bear  the  ex- 
pense of  conduit  and  wire  construction. 

LINCOLN,  NEB.— The  City  Council  has  adopted  a  resolution  author- 
izing the  light  commissioner  and  the  city  engineer  to  prepare  plans  and 
specifications  for  a  complete  lighting  system  for  the  city  of  Lincoln. 

NELSON,  NEB. — The  question  of  taking  over  the  property  and  fran- 
chises of  the  Nelson  Lt.,  Pwr.  &  Htg.  Co.,  to  be  operated  in  connection 
with  the  municipal  water  plant,  is  under  consideration.  The  city  officials 
have  been  authorized  to  prepare  estimates  of  the  cost  of  a  new  plant 
if  satisfactory  arrangements  cannot  be  made  with  the  company. 

CHURCHILL,  NEV.— Bonds  have  been  sold  for  the  installation  of 
an    electric-light    system.     Churchill    has    not    a    post    office. 

G.\RDNERVILLE,  NEV. — Investigations  are  being  made  by  George 
L.  Campbell,  manager  of  the  Trvickee  River  General  Electric  Co.,  in  the 
section  adjacent  to  Waterloo  and  Centerville  with  a  view  of  extending 
the  transmission   lines  of  the   company  to  that  territory. 

SPRINGFIELD,  N.  J.— The  Morris  County  Trac.  Co.,  Morristown, 
contemplates  the  installation  of  an  electric-lighting  system  on  the  prin- 
cipal thoroughfares  of  the  town,  plans  for  which  have  been  submitted 
to  the  township  committee. 

liROOKLYN,  N.  Y. — Proposals  will  be  received  by  the  Department 
of  Public  Charities,  foot  of  East  Twenty-sixth  Street,  New  York,  until 
April  2,  for  furnishing  all  labor  and  material  for  extension  of  main 
heating  tunnel,  addition  to  heating  and  power  plant,  construction  of 
sewer  main  and  installation  of  electric  feeders  for  power  and  light  at 
Kings  County  Hospital,  borough  of  Brooklyn.  Blank  forms  and  further 
information  may  be  obtained  at  the  office  of  Frank  J.  ITelmle,  architect, 
190  Montague  Street,  borough  of  Brooklyn,  where  plans  and  specifica- 
tions   may    be    seen.     Michael    J.    Drummond    is    commissioner. 

OSSINING,  N.  Y.— The  Hudson  River  &  Eastern  Trac.  Co.  contem- 
plates building  an  extension  from  Ossining  to  White  Plains,  a  distance 
of   16  miles. 

RICHMOND,  N.  Y. — Bids  will  be  received  at  the  office  of  the  presi- 
dent of  the  borough  of  Richmond,  Borough  Hall,  St.  George,  New 
Brighton,  N.  Y.,  until  April  2,  for  furnishing  one  electric  street-flushing 
machine  with  appurtenances.  Blank  forms,  together  with  copy  of  con- 
tract, including  specifications,  may  be  obtained  upon  application  to  tlie 
above    office.     George    Cromwell    is    president. 

WATKINS,  N.  Y.— The  Board  of  Water,  Sewer  and  Light  Commis- 
sioners  is  contemplating  establishing   a   24-hour   electric   service. 

KERNERSVILLE,  N.  C— The  proposition  to  issue  $5,000  in  bonds 
for  the  installation  of  an  electric-light  plant  will  be  submitted  to  the 
voters    on    April    9. 

CINCINNATI,  OHIO. — The  Mount  Adams  Improvement  Association 
is  considering  the  question   of  installing  street  lamps  in  that  district. 

MIDDLETOWN,  OHIO.— A  movement  has  been  started  by  several 
residents  on  Main  Street  to  secure  cluster  lamps  for  Main  and  other 
streets. 

NELSONVILLE,  OHIO.— John  A.  Stewart,  owner  of  the  Stewart 
El.  Co.  and  the  Hocking  Pwr.  Co.,  both  of  Nelsonville,  has  filed  a  joint 
petition  with  the  State  Public  Service  Commission  asking  that  the  latter 
be  allowed  to  issue   $50,000  additional  capital  stock. 

PANDORA,  OHIO.— The  D.  C.  Shank  Co.  has  been  granted  a  fran- 
chise to  construct  and   operate  an   electric-light  plant  here. 

VAN  WERT,  OHIO.— The  Ohio  El.  Ry.  Co.  has  applied  to  the  City 
Council  for  a  franchise  to  erect  transmission  lines  to  supply  electricity 
for  lamps  and  motors  here.  The  city  clerk  was  directed  to  call  for  bids 
for  lighting  the  streets   of  the  city. 

ARDMORE,  OKL.A.— The  Ardmore,  Duncan  &  Lawton  Ry.  Co.  has 
completed  the  surveys  for  its  proposed  electric  railway  between  Ard- 
more, Duncan  and  Lawton,  a  distance  of  100  miles.  Work  will  begin 
on  construction  of  the  road  about  May   1.     J.   L.   Hamon  is  president. 

FLORENCE,  ORE — .At  an  election  held  on  March  11  the  proposition 
to  grant  a  franchise  to  G.  G.  Bushman  to  construct  and  operate  an  elec- 
tric-light  plant   was  carried. 

FREEWATER,  ORE.— The  Pacific  Pwr.  &  Lt.  Co.  has  announced 
that  it  will  erect  a  transmission  line  from  Freewater  to  Vincent  and 
from  there  to  Meadow  Park,  15  miles  long,  as  soon  as  100  hp  is  con 
tracted   for  by   ranchers  along   the   line.     C.    S.    Walters   is  manager. 

MARSHFIELD,  ORE.— Plans  are  being  considered  by  the  C.  A.  Smith 
Co.  and  the  Smith-Powers  Logging  Co.  for  the  construction  of  an  elec- 
tric plant  at  the  Smith  mill,  Marshfield.  The  plant  will  supply  elec- 
tricity for  the  electric  logging  apparatus  which  is  to  replace  the  steam 
donkey  engine  in  the  logging  camps,  and  also  to  supply  electricity  for 
the  mill  and  probably  for  the  terminal   railway. 

ALLENTOWN,  PA. — Barr  &  Bachnian,  electrical  contractors  and  en- 
gineers, of  this  city,  it  is  reported,  contemplate  the  construction  of  an 
electric  plant  to  supply  electricity  for  lamps  and  motors  for  residences 
located  between  Kempton  and  New  Tripoli. 

DRAVOSBURG,  PA.— The  Dravosburg  Dock  Co.,  which  operates  large 
dry  docks  on  the  Monongahela  River,  near  here,  has  decided  to  install 
motor-driven  pumps  for  emptying  the  chambers  of  the  docks.  .About 
20    pumps    will    be    required. 

E.ASTON,  PA. — The  City  Council  has  adopted  a  resolution  authorizing 
the  superintendent  of  the  Water  and  Light   Department  to  look  into  the 
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El.DOU.MiO.  PA.— The  Fcim  CenlrnI  I.t.  iSi  Pwr.  lo..  .Mioonn,  has 
cummciicrd  work  un  the  rrectiun  of  n  transniisHimi  line  to  Klduriido  for 
the   inirpose   of   siipplyinx    electricity   here. 

(^Dl. OS  BOKO,  PA. — Plans  are  being  considered  for  the  inst.illation  of 
ail  elcvtric-liKht  system  here.  John  E.  Graybill  has  been  appointed 
to  neiroliate  with  the  York  Ilnven  Wtr.  &  Pwr.  Co.  with  a  view  of 
havinK  the  company  extend  its  lines  to  this  town.  Post  office  address, 
Ktters,   Pa. 

LEBANON,  PA.— The  Lebanon  El.  Lt.  &  Pwr.  Co.  has  applied  to  the 
City  Council  for  a  franchise  to  construct  and  operate  an  electric  system 
here. 

NEW  BENTON,  PA.— The  citizens  of  New  Benton  have  petitioned  the 
Coniniissioiu-r.>i  of  Swatara  Township  to  take  necessary  steps  to  light  one 
or  more  of  the  thoroughfares  leading  from  New  Benton  to  Steelton. 
Post  oflkc  address  is  Bressler. 

PEN  ARC;VL,  PA.— The  Slate  Belt  El.  St.  Ry.  Co.  contemplates  en- 
larging  its   power   house   to   provide   room   for  additional   equipment. 

PITTSBURGH,  PA.— The  Rrucknian  Lumber  Co.  is  planning  to  dis- 
card its  steam  power  plant  and  equip  its  plant  for  electrical  operation. 
Bids  have  been  asked  for  the  installation  'of  necessary  equipment  to 
operate  26  woodworking  machines.  The  change  will  involve  an  expendi- 
ture of  about  $4,000.  About  215  hp  will  be  required,  which  will  be 
secured    from   a   local   electric   light    company. 

SCRANTON,  PA.— The  Scranton  &  Bingliamton  Trac.  Co.  contem- 
plates the  purchase  of  a  portable  substation,  which  will  be  placed  on  its 
Lake   Winola   branch. 

UNIONTOVVN,  PA.— The  Borough  Council  has  awarded  the  West 
Penn  El.  Co.  a  contract  for  street  lighting  for  a  period  of  five  years, 
at  $70  per  arc  lamp  per  year. 

WILKINSBURG,  PA.— The  City  Council  has  authorized  the  installa- 
tion of  21  flaming-arc  lamps,  manufactured  by  the  Westinghouse  El. 
&  Mfg.  Co. 

WYOMISSING,  P.\. — Proposals  will  be  received  by  the  Borough 
Council  until  April  11,  for  lighting  certain  streets  of  the  borough  with 
incandescent  lamps  for  three-year,  five-year  and  ten-year  periods,  begin- 
ning June  1,  1912.  Specifications,  etc.,  may  be  obtained  on  application 
to  Charles  M.  Huber,  secretary  of  Council. 

MANILA,  P.  I.— The  Manila  EI.  R.  R.  &  Lt.  Co.  contemplates  the 
construction  of  about  61/2  miles  of  new  track  during   1912. 

F.^RMER,  S.  D. — The  citizens  are  considering  the  question  of  secur- 
ing  an   electric-light   system    for    Farmer. 

FLANDKEAU,  S.  D.— The  City  Council  has  granted  the  Ladd  El.  Lt. 
Co.    a   franchise   to   install    an    electric-light   system    in    Flandreau. 

GARRETSON,  S.  D.— The  installation  of  an  electric-light  plant  here 
is  being  promoted  by  Emil  Benson. 

PIERRE,  S.  D. — The  State  Capitol  Commission 
tract  for  the  installation  of  electric-light  system 
Capitol  grounds  to  the  Pierre  El.  Co.,  for  $5,580. 
ards  carrying  five  lamps  each  will  be  erected. 

W.AKONDA,  S.  D. — Preparations  are  being  made  for  the  erection  of 
a   new  electricjlight  plant  here. 

DALLAS,  TEX. — Plans  are  being  considered  for  the  installation  of  an 
isolated  electric  plant  at  the  county  court  house.  The  proposed  plant 
would  supply  electricity  for  pumping  water  from  the  well  in  the  court 
house  and  county  jails  and  for  lamps  for  the  Dallas-Oak  Cliff  viaduct 
and  for  the  West  Dallas  pike. 

DUBLIN,  TEX.— Thomas  McDonald,  P.  O.  box  42,  Dublin,  Tex.,  would 
like  to  receive  prices  on  a  16-in.  x  36-in.  high-speed  Corliss  engine  and 
a  150-kw  generator,  direct-connected,  or  a  250-hp  turbine  engine  with 
150-kw     generator,     direct-connected. 

FORT  WORTH,  TEX.— The  Northern  Texas  Trac.  Co.  contemplates  the 
installation  of  a  5000-kw  turbine  at  the  Handley  power  plant  and 
double-tracking    the    railway    between    Fort    Worth    and    Handley. 

H.ARLING'ER,  TEX. — Contracts  have  been  awarded  for  the  new  city 
water  and  electric-light  plant,  work  on  which  will  begin  at  once.  Randall- 
Lovegrove-Wymann,  engineers,  Houston,  have  charge  of  the  work. 

HOUSTON,  TEX.— The  Southwestern  Tel.  &  Teleg.  Co.  has  pur- 
chased the  properties  of  the  Cleveland  Tel.  Co.,  the  Sabine  Valley  Tel. 
Co.,  the  Yellow  Pine  Tel.  Co.  and  the  Longview  Tel.  Co.  in  east  Texas. 
Extensions  and  improvements  will  be  made  to  the  system.  J.  E.  Farns- 
worth  is  vice-president  and  general  manager  of  the  Southwestern  com- 
pany 

PROVO,  UTAH. — A  company  has  been  organized  by  residents  of 
Leland  for  the  purpose  of  establishing  an  electric  light  and  power  plant 
and  telephone  system.  The  company  is  capitalized  at  $10,000  and  the 
officers  are:  Benjamin  Isaacs,  president;  Arthur  Snow,  vice-president, 
and  Perry  A.  Thomas,  secretary  and  treasurer. 

SALT  LAKE  CITY,  UTAH.— The  Utah  Lt.  &  Ry.  Co.  is  planning  to 
extend  its  Sugar  House  line  to  Holliday;  also  an  extension  from  the  new 
high  school  site  at  Ninth  Street  south  of  Fifteenth  Street  to  a  connec- 
tion with  the  present   Sugar  House  line  terminus. 

SALT  LAKE  CITY,  UTAH.— Plans  have  been  prepared  for  the  instal- 
lation of  an  ornamental  street-lighting  system  on  several  blocks  on  Fifth 
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Eau  Street  and  State  Street.  The  co6t  is  estimated  at  $1,700  per  block. 
The  Utah  I.t.  &  Ky.  Co.  has  OKreed  to  install  the  system  at  its  own 
expense  if  assured  a  certain  number  of  connections. 

SW.\.NTON,  Vr. — The  Village  Trustees  have  awarded  a  contract  to 
the  Fort  Wayne  El.  Co.  to  install  an  incandescent  street-lighting  »y»- 
iriii,    using   tung.Htrn    lamps. 

CI.II'TON  FORCE,  VA. — Judge  George  K.  Anderson  has  issued  an 
order  for  holding  an  election  to  submit  a  projwsition  10  the  voters  as  to 
whether  the  city  shall  issue  $190,000  in  bonds  to  purchase  the  property 
and  holdings  of  the  ("lifton  Forge  Lt.  &  Wtr.  Co.,  to  be  owned  and 
operated   by   the   municipality. 

LYNCHBURf;,  VA.— The  Lynchburg  Trac.  &  Lt.  Co.  contemplates  an 
extension  to  its  street  railway  system  and  some  double  tracking  in  Lynch- 
burg. 

ALBION,  W.\SII. — J.  F.  Kenoyer  has  applied  for  a  franchise  to  con- 
struct and  operate  an  electric  system  here.  The  mill  property  and  dam 
above  the  town  were  recently  purchased  by  Mr.  Kenoyer. 

BELLINGIIAM,  WASH.— The  Board  of  County  Commissioners  has 
granted  the  Whatcom  County  Ry.  &  Lt.  Co.  a  franchise  to  erect  a  trans- 
mission line  over  the  Guide  Meridian  road  to  the  boundary,  there  to 
connect   with   the  Western   Canada   Pwr.   Co. 

CHARLESTON,  W.  VA.— The  Triple-State  El.  Co.,  16  McFarland 
Street,  Charleston,  is  in  the  market  for  a  125-kw  or  150-kw,  250-volt 
generator,  rheostat  and  ammeter;  also  for  a  225-hp  engine  for  same, 
direct-connected  or  belted,  second-hand. 

lEAU  CL.MRE,  WIS. — The  construction  of  an  electric  railway  from 
Eau  Claire  to  Altoona  is  contemplated  by  the  Chippewa  Valley  Ry.,  Lt. 
&  Pwr.   Co.   this  year. 

LA  CROSSE,  WIS.— The  La  Crosse  Gas  &  El.  Co.  has  filed  a  trust 
deed  covering  all  of  its  property  to  secure  an  issue  of  $3,000,000  in  bonds, 
to  enable  the  company  to  refund  outstanding  indebtedness  of  $1,100,000- 
and  to   provide   funds   for  extensions   and  improvements. 

MILW.VUKEE,  WIS. — -MI  bids  for  the  installation  of  permanent  lamps 
on  the  new  Grand  Avenue  viaduct  were  rejected.  The  lowest  bid  sub- 
mitted  was  $95,000. 

MILWAUKEE,  WIS.— The  Milwaukee  Western  El.  Ry.  Co.  is  plan- 
ning to  build  an  electric  railway  between  Milwaukee  and  Fox  Lake  and 
another  from  Sussex  on  the  main  line  to  Waukesha,  making  a  total 
of  about   74  miles  of  track. 

POTOSI,  WIS.— The  Union  El.  Co.,  of  Dubuque,  la.,  has  submitted 
a  proposition  to  local  business  men,  offering  to  erect  a  transmission  line 
from   Dubuque  to   Potosi   to   supply   electricity  for  lamps. 

TWO  RIVERS,  WIS. — Plans  are  being  considered  for  rebuilding  and 
enlarging    the    municipal    electric-light    plant. 

CALGARY,  ALTA,,  CAN.— J.  T.  Child,  city  engineer,  has  recom- 
mended the  purchase  of  140  magnetite  arc  lamps  of  2000  cp  and  464 
ornamental    lamp    standards,    each    carrying    400    cp,    to    cost    $10,497. 

CALGARY,  ALTA.,  C.^N.- The  City  Commissioners  have  decided  to 
recommend  to  the  City  Council  that  a  by-law  to  appropriate  $100,000 
for  extension  to  the  underground  conduit  cable  system  for  electric-light 
wires  be   drawn   up   and  submitted   to   the   ratepayers. 

WINNIPEG,  MAN.,  CAN. — Plans  have  been  prepared  by  the  Winnipeg 
El.  Ry.  Co.  for  the  extension  of  its  Winnipeg-Selkirk  line  to  Stony 
Mountain  and   Stonewall,   starting  from   near   Middle  Church. 

ARKONA,  ONT.,  CAN.— Preparations  are  being  made  by  the  London 
&  Northwestern  Ry.  Co.  for  construction  of  a  dam  and  power  plant 
at  Rock  Glen,  near  Arkona.  Smith,  Kerry  &  Chace,  Toronto,  are  engi- 
neers   in    charge. 

HAMILTON,  ONT.,  CAN.— The  Hydro-Electric  Department  has  de- 
cided to  use  cement  lamp  standards  for  the  street-lighting  system,  for 
which  tenders  will  be  called  as  soon  as  the  number  of  posts  needed 
has  been  decided  upon.  Tenders  will  also  be  asked  for  incandescent 
lamps  needed  by  the  department  for  the  city  hall  and  other  municipal 
buildings. 

KINGSTON,  ONT.,  CAN. — The  Utilities  Committee  has  decided  to 
enter  into  negotiations  with  the  Seymour  Pwr.  Co.,  Campbellford,  with  a 
view  of  entering  into   a  contract   for  power. 

LONDON,  ONT.,  CAN.— The  London  &  Lake  Erie  &  Trans.  Co.  con- 
templates securing  power  from  the  Hydro-Electric  Power  Commission  to 
operate   its  system. 

LONDO'N,  ONT.,  CAN. — Two  propositions  have  been  submitted  to  the 
City  Council  for  lighting  the  city.  The  London  EI.  Co.  has  offered  to 
supply  the  service  in  accordance  with  the  present  lighting  system  for 
$22,000  per  year,  which  is  now  furnished  by  the  Hydro-Electric  Power 
Commission  at  an  estimated  cost  of  about  $25,000  annually.  It  also  agrees 
to  extend  the  system  at  the  same  rate  per  kw.  This  proposition  includes 
the  use  of  the  municipal  street-lighting  system.  The  Hydro-Electric  Power 
Commission  offers  to  extend  the  ornamental  lighting  system,  now  confined 
to  the  downtown  section,  and  also  to  extend  the  regular  lighting  systen- 
in  the  residential  districts  for  $36,000  per  year.  The  London  El.  Co. 
asks  for  a  five-year  contract. 

NIAGARA  FALLS,  ONT.,  CAN. — Steps  have  been  taken  by  the  city 
to  secure  permission  from  the  provincial  government  and  the  Queen  Vic- 
toria Park  Commission  to  erect  a  new  power  house  and  pumping  station. 
The  plans  call  for  the  installation  of  four  generators,  waterwheels,  pumps. 
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penstocks,  etc,  at  the  bottom  of  the  shaft.  It  is  proposed  to  develop 
about  4000   hp   near  the  site  of  the   present  pumping   station. 

OTTAWA,  ONT.,  CAN.— Plans  have  been  prepared  for  the  construe 
tion  of  a  conduit  system  for  electrical  wires.  The  LightinK  Depart- 
ment  contemplates   the   installation    of   an    ornamental   lighting   system. 

SASKATOON,  SASK.,  CAN.— The  Hoeschen  Wentzleu  Co.  contem- 
plates enlarging  its  power  plant  at  its  brewery  in  Nutana,  at  a  cost  of 
about    $20,000.     Generators    and    mechanical    equipment    will    be    installed. 


New  Industrial  Companies 

THE  ANDKKSON  LIGHT  &  SPECIALTY  COMPANY,  of  Chicago, 
111.,  has  been  incorporated  with  a  capital  stock  of  $40,000  for  the  purpose 
of  manufacturing  gas  and  electrical  supplies.  The  incorporators  are: 
Andrew  A.   Anderson,  Gratia   S.   Anderson  and  Hugh  A.   Caperton. 

THE  FALLON  COMPANY,  of  Rochester,  N.  Y.,  has  been  incorpo- 
rated with  a  capital  stock  of  $25,000  for  the  purpose  of  manufacturing 
electric  signs.  The  officers  are:  Wilmcr  Fallon,  president;  Herman 
Tusch,   vice-president,   and    D.    Edward    Strauss,   secretary   and    treasurer. 

THE  FREDERICK  W.  KING  COMPANY,  of  Buflfalo,  N.  Y.,  has  been 
granted  a  charter  with  a  capital  stock  of  $25,000  by  Frederick  K.  and 
Louis  King  and  Edward  D.  Strebler.  The  company  proposes  to  do  a 
general   civil,   mechanical   and   electrical   engineering   business. 

THE  LORBEER  ELECTRICAL  SUPPLY  COMPANY,  of  Los 
Angeles,  Cal.,  has  been  incorporated  with  a  capital  stock  of  $25,000  by 
A.  W.  Cleaver,  E.  G.  Lorbeer,  J.  Irving  and  E.  G.  Alexander.  The  com- 
pany proposes  to  do  a  general  electrical  supply  business 

THE  O.  K.  INCANDESCENT  LIGHT  COMPANY,  of  Youngstown, 
Ohio,  has  been  chartered  with  a  capital  stock  of  $2,500  to  manufacture 
gas,  electric  light  and  heating  appliances  by  C.  A.  Manchester,  Leroy  A. 
Manchester,  Dudley  R.   Kennedy,   S.   S.   Conroy  and  L.   M.   Montgomery. 

THE  SOUTHERN  ENGINEERING  &  ELECTRIC  COMPANY,  of 
Charleston,  S  C,  has  been  incorporated  with  a  capital  stock  of  $50,000 
to  carry  on  an  electrical  machinery  business,  etc.  The  incorporators  are: 
Benjamin  P.  Foster,  Wilmington,  Del.;  Charles  F.  Middleton  and  Alfred 
Huger,  both  of  Charleston. 

THE  WARREN  ENGINEERING  COMPANY,  of  Terra  Haute.  Ind., 
has  been  incorporated  with  a  capital  stock  of  $25,000  for  the  purpose  of 
constructing  light,  gas  and  water  plants;  also  electric  railways,  etc.  The 
directors  are:    W.  P.  Ijams,  J.  W.   Ijams  and  G.   E.   Bowman. 


New  Incorporations 

OAKL.\ND,  CAL. — The  National  Pwr.  Co.  has  filed  articles  of  incor- 
poration with  a  capital  stock  of  $10,000,000  for  the  purpose  of  acquiring 
water  rights  and  to  generate  and  distribute  electricity.  The  directors  are: 
Leon  M.  Gove,  H.  L.  Breed,  Charles  Grose,  J.  E.  Bowes  and  E.  .\.  Herr- 
man,  all  of  Oakland 

S.W  FR.'\NCISCO  CAL. — Articles  of  incorporation  have  been  filed  for 
the  Coast  Valleys  Gas  &  El.  Co.,  with  a  capital  stock  of  $5,000,000,  by  H. 
-A.  Thornton,  Berkeley;  John  F.  Forbes,  Alameda;  F.  W.  Geiger,  G.  V. 
Matthews,  San  Francisco,  and  A.  R.  Franklin,  Sausalito. 

S.W  FRANCISCO,  CAL.— .\rticles  of  incorporation  have  been  filed 
for  the  Butte  &  Tehama  Pwr.  Co.,  with  a  capital  stock  of  $1,000,000,  for 
the  purpose  of  operating  plants  to  generate  electricity  and  gas.  The 
directors  are:  Luke  McDonald,  L.  A.  Mcintosh,  R.  L.  Kittrick,  J.  E. 
Frick  and  Leon  Bly. 

BOSWELL,  IND.— The  Citizens'  Wtr.  &  Lt.  Co.  has  been  incorporated 
with  a  capital  stock  of  $10,000  for  the  purpose  of  supplying  water  and 
light  here.  The  directors  are:  J.  F.  Brubaker,  A.  M.  Bristow  and  W.  B. 
Waddell. 

ilOPKINSVILLE,  KY.— The  Kentucky-Tennessee  Trac.  Co.  has  been 
incorporated  with  a  capital  stock  of  $1,000,000  to  build  an  electric  rail- 
v.-ay  from  Evansville,  Ind.,  to  Nashville,  Tcnn.  Work  will  begin  at 
once  upon  the  Hopkinsville-Guthrie  section,  28  miles  long.  The  officers 
are:  Nathan  Gaithers,  president;  J.  W.  Cross,  vice-president;  H.  A. 
Keach,  secretary,  and   A.   H.   Eckles,  treasurer,   all  of  Hopkinsville. 

HIBBING,  MINN.— The  Mesaba  El.  Ry.  Co.  has  been  incorporated  un- 
der the  laws  of  the  State  of  Maine  with  a  capital  stock  of  $3,750,000  to 
build  a  high-speed  interurban  railway  on  the  Mesaba  range,  between 
Hibbing  and  Gilbert.  Charles  M.  Drummond  is  president  and  G.  M. 
Home  treasurer.  Robert  W.  Watson,  of  New  York,  vice-president  of  the 
Great  Northern  Pwr.  Co.,  of  Duluth,  is  a  member  of  the  advisory  com- 
mittee. 

SPRINGFIELD,  MO. — .Articles  of  incorporation  have  been  filed  for 
the  Mississippi  Valley  Interurban  Ry.  Co.  for  the  purpose  of  operating 
an  interurban  railway  system,  which  will  include  Springfield,  Petersburg, 
Rushville,  Mount  Sterling,  Quincy,  Pittsfield,  Hardin,  Jerseyville,  Hills- 
boro,  Greenville,  Shelbyville,  Owanedo,  Vandalia,  Carlisle,  Nashville  and 
other  places.  The  proposed  road  will  connect  with  St.  Louis  through 
lines  already  constructed. 

LEWISTOWN,  MONT.— The  Lewistown  El.  &  Pwr.  Co.  has  been  in- 
corporated   with   a   capital    stock   of   $1,000,000    for   the    purpose    of   taking 


over  the  property  of  the  Citizens'  El.  Co.  The  directors  are:  Max 
Hebgen,  F.  M.  Kerr,  E.  P.  Pennebaker,  S.  Hogan,  of  Butte;  W.  J. 
Johnson,    C.    C.    Somonson    and    R.    von    Tobel,    of    Lewistown. 

NEW  YORK,  N.  Y.— The  One  Hundred  and  Forty-fifth  Street  Cross- 
town  R.  R.  Co.  has  been  incorporated  with  a  capital  stock  of  $200,000  to 
operate  a  street  railway  in  145th  Street  from  Lenox  Avenue  to  Broadway. 
The  directors  are:  Horace  M.  Fisher,  Plainfield,  N.  J.;  E.  F.  J. 
Gaynor,  George  Keegan,  B.  J.  Pepperman,  David  Ross  and  David  W. 
Ross,  New  York,  N.   Y.,  and  others. 

MIAMI,  OKLA.— The  Quapaw-Lincolnville  Ry.  Qo.  has  been  organized 
with  a  capital  stock  of  $20,000  for  the  purpose  of  building  an  interurban 
railway  to  connect  the  tv.o  cities.  The  promoters  are:  J.  D.  Mclntyre, 
J.   L.  McCracken,  M.  H.  McCracken  and  George  D.   Stein,  all  of  Miami. 

BROWXSNILLE,  TEX. — The  Brownsville  St.  &  Interurban  Ry. 
Co.  has  been  organized  with  a  capital  stock  of  $10,000  for  the 
purpose  of  constructing  a  street-railway  system  in  Brownsville.  The  com- 
pany has  taken  over  the  franchise  recently  granted  to  S.  A.  Robertson, 
San  Benito.  The  incorporators  are:  S.  L.  Dworman,  Brownsville;  H.  L. 
Borden,  Houston,  and  S.  A.   Robertson. 

FRANKLIN,  VA.— The  Factory  Hill  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $5,000  and  the  following  officers:  C.  C.  Vaughn, 
president,  and  C.  C.  Vaughn,  Jr.,  secretary  and  treasurer. 

MANNINGTON,  W.  VA. — Articles  of  incorporation  have  been  filed 
for  the  Mannington,  Wadestown  &  Blacksville  Ry.  Co.  with  a  capiul 
stock  of  $50,000  to  build  an  electric  railway  from  Mannington  to  Blacks- 
ville, via  Wadestown.  The  incorporators  are:  S.  B.  Harker,  S.  Clarke 
Steele,  Wana;  Samuel  Eakin  and  M.  J.  Garrison,  Wadestown,  and  E.  C. 
Martin,    Mannington. 


Trade  Publications 

ELECTRIC  STOVES. — The  Cadillac  Electric  Manufacturing  Com- 
pany, Cadillac,  Mich.,  has  issued  an  illustrated  folder  devoted  to  its 
combination  stove  and  toaster.  The  device  is  so  arranged  as  to  allow 
broiling  or  frying  to  be  done  above  the  heater  while  toasting  and  broil- 
ing is  being  done  in  a  drawer  below,  the  two  operations  taking  place 
simultaneously. 

FAN  MOTORS. — The  Westinghouse  Electric  &  Manufacturing  Com- 
pany has  issued  Folders  4100  and  4101,  covering  its  1912  line  of  fan 
motors.  One  of  the  folders  is  devoted  to  alternating-current  fans  and 
the  other  to  direct-current  fans.  Attractive  art  covers  add  greatly  to 
their  appearance.  The  new  line  of  steel-frame  fans  is  well  illustrated 
and    described   therein. 

FEED-WATER  HEATERS.— "Cochrane  Heaters,  Their  Use  in  Steam- 
Power  Plants  for  Heating  and  Purifying  Water  for  Boiler  Feed  and 
Other  Purposes,"  is  a  144-page  publication  issued  by  the  Harrison  Safety 
Boiler  Works,  Philadelphia.  The  range  of  topics  includes  the  choice  of  a 
system  for  heating  boiler-feed  water;  the  relative  economies  of  electric 
and  direct-driven  auxiliaries  versus  steam-driven  auxiliaries  where  the 
exhaust  from  the  latter  is  used  for  heating  the  boiler-feed  water;  the 
action  of  spraying  the  water  through  a  steam  bath  in  driving  off  air 
and  gases  and  thereby  preventing  corrosion  as  well  as  bringing  about  the 
precipitation  of  carbonates  from  the  water;  a  comparison  of  the  thermal 
efficiencies  of  direct-acting  pumps,  throttling  plain  slide-valve  engines,  auto- 
matic engines,  compound  engines  and  steam  turbines;  the  effect  upon 
fuel  economy  of  heating  boiler-feed  water;  the  steaming  capacity  of 
boilers;  apparatus  for  utilizing  exhaust  steam,  including  feed-water 
heaters,  oil  separators,  traps,  return  tanks  and  automatic  cold-water  regu- 
lators; the  influence  of  scale  upon  boiler  repair  bills;  the  heating  of  feed 
water  in  condensing  plants;  the  utilization  of  exhaust  steam  for  heating 
and  drying  work  and  for  the  operation  of  low-pressure  turbines;  the 
operation  of  open  feed- water  heaters  in  multiple;  the  pumping  of  hot 
water;  the  limitations  of  injectors;  a  point-by-point  comparison  of  the 
efficiencies  and  other  characteristics  of  open  feed-water  heaters;  an  analy- 
sis of  the  design  of  the  several  parts  of  an  open  feed-water  heater;  an 
analysis  of  the  design  of  the  several  parts  of  an  open  feed-water  heater; 
an  analysis  of  the  fundamental  facts  of  water  softening  as  it  affects  cen- 
tral stations,  manufacturing  plants,  etc.;  the  metering  of  boiler  feed-water, 
etc.  The  catalog  also  describes  the  many  appliances  manufactured  by  the 
Harrison  Safety  Boiler  Works  for  use  in  connection  with  the  above 
mentioned  branches  of  engineering. 


Business  Notes 


S.  SILVERBERG  has  opened  an  office  at  512  Fifth  Street,  Washing- 
ton,  D.  C,  as  an  electrical  constructor  and  supply  dealer. 

IIABIRSHAW  WIRE  COMPANY  announces  the  removal  of  its  offices 
in  New  York  City  to  the  twenty-seventh  floor  of  the  Metropoliatn  Tower. 

REGINA  ELECTRIC  CLEANER.— The  Regina  Company,  47  West 
Thirty-fourth  street.  New  York,  is  placing  on  the  market  a  new  type 
of  electric  cleaner  to  meet  the  demand  for  a  machine,  at  a  low  price, 
which  has  a  large  air  displacement. 

COOPER  HEWITT  SALES  DEPARTMENT.— Mr.  F.  R.  Fortune  has 
been  appointed  to  the  newly  created  position  of  general  sales  manager  of 
the    Cooper    Hewitt    Electric    Company.      Mr.    Burford    Britton    succeeds 
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him  as  district  »a\e»  iiiaiiaKcr.  The  hradijuiirter*  of  buth  uflicialit  will  he 
in   the   WestinKhoukc    Ihiiliiing,   Pittsburgh. 

rilK  I'KICK  KLKCTUIC  COMPANY,  413  Sibley  Street,  St.  Paul, 
Miiiii.,  aiiiuninccs  tliai  it  lins  rumpleted  nn  arrangement  with  the  Ideal 
Klectric  &  Manufacturing  Company,  of  Mansfield,  Ohio,  tn  represent  the 
latter  company.  A  large  stock  of  "Ideal"  motors,  generators,  etc.,  will 
be  carried,  and  expert  atlvice  will  be  given  on  any  problriiis  relating 
to    electric    installations. 

Ni:\V  PEKRLESS  T,AM1'  .VCIuNCY.— II.  II.  Kundc,  well  known  in 
electrical  circles  in  the  ritl.<>biirKh  district  .nnd  who  for  some  lime  past 
has  been  connected  with  the  noubledayllill  Company,  has  severed  his 
connection  with  that  company,  to  become  manager  of  the  Pittsburgh 
branch  of  the  Peerless  I-amp  Works,  Warren,  Ohio.  Mr  Kiinde  has 
established   hcadi|uaiters  at   2014   Jenkins   Arcade. 

WKSTKRN  EI.F.CTKIC  AT  NEW  ENGLAND  N.  E.  L.  A.  CONVEN- 
TION.— The  Western  Electric  Company  sent  a  large  delegation  to  the 
New  England  Section  N.  E.  L.  A.  convention  at  Springfield,  Mass.,  last 
week,  including  Messrs.  M.  B.  Gilmore,  W.  F.  Abely,  W.  I.  Jones,  T.  H. 
Obcrman,  M.  C.  Clark,  J.  C.  Hiitts,  C.  H.  Howes,  W.  B.  Edgar,  II.  E. 
Dyas,  N.  I.  Allen,  W.  B.  Simpson  and  F.  E.  Watts. 

NEW  ELECTKOSE  PLANT.— The  new  plant  of  the  Electrosc  Manu- 
faclurinK  Company,  Brooklyn,  N.  Y.,  was  started  on  March  25.  The 
new  plant  is  .'•O  per  cent  larger  than  the  former  plant,  which  was  de- 
stroyed by  fire  several  months  ago,  and  will  be  worked  night  and  day 
in  order  to  catch  up  on  orders.  It  is  in  the  Robert  Gair  lUiilding,  ad- 
jacent to  the  Brooklyn  Bridge,  one  of  the  most  highly  approved  fireproof 
structures  in  the  United  States. 

NEW  SALES  MANAGER  FOR  IDEAL  ELECTRIC  &  MANUFAC- 
TUKIXG  COMP.\NY.— The  Ideal  Electric  &  Manufacturing  Company, 
Mansfield,  OTiio,  announces  that  Mr.  C.  F.  Succop  has  been  made  general 
sales  manager  of  the  company  and  will  make  his  headquarters  at  the 
main  office,  Mansfield,  Ohio.  Mr.  Succop  has  had  many  years'  experi- 
ence as  a  salesman  of  electrical  apparatus  and  is  an  expert  in  problems 
inrolving  the  commercial   adaptation   of  electric   motors  and  generators. 


IIOXIK  \  GOO'ItLOE. —  Dr.  George  L.  Iloxie,  conNiilting  electrical 
engineer.  New  York,  and  Mr.  Meade  Goodloe,  designing  mining  engi- 
neer, Arizona,  have  ojicned  engineering  offices  in  the  San  I'crnando 
Building,  Los  Angeles.  Mr.  Goodloe,  as  general  manager  of  the  Im- 
perial Copper  Company,  designed,  built  and  operated  the  800-ton  smelter 
at  Sasco,  Arir.,  and  controlled  the  comi>any's  mines,  at  Silver  Hell,  and 
about  30  miles  of  steam  railroad.  Dr.  Iloxie,  who  is  a  member  of 
the  American  Institute  of  Electrical  Engineers,  recently  served  as  con- 
sulting engineer  for  the  Board  of  Public  Utilities  in  fixing  the  energy 
rates  in  Los  Angeles. 

EVIDENCE  OF  RETURN  OF  PROSPERITY.— The  Dichl  Manu- 
facturing Company,  Elizabelhiiort,  N.  J.,  manufacturer  of  electrical  mo- 
tors and  generators,  has  been  compelled  by  a  great  influx  of  business 
to  add  20,000  sq.  ft.  to  its  factory  floor  space  and  to  fill  every  available 
nook  and  corner  with  special  machinery.  Commenting  on  this  condition, 
the  Dichl  company  says:  "There  is  a  wail  of  strikes  and  calamities,  and  of 
labor  versus  capital,  of  socialism  against  monopoly,  all  tending  to  con- 
fuse the  judgment  and  influence  the  disposition  of  a  worker  toward  his 
fellow-men,  filling  even  the  most  optimistic  with  a  chill  of  impending 
disaster.  Does  the  fact  that  the  Diehl  company  and  many  others  are 
working  overtime  filter  a  ray  of  light  into  the  discouraged  brain?  Where 
does  all   this  'poor   business'   talk  originate?" 

GARDINER  PAINT  COMPANY,  New  York,  N.  Y.,  manufacturer  of 
Gardiner's  anti-rust  paint,  has  opened  an  office  in  the  Plymouth  Build- 
ing, Minneapolis,  Minn.  Mr.  Manfred  A.  Pakas,  formerly  with  the 
Flour  City  Ornamental  Iron  Works,  has  been  appointed  Western  agent 
of  the  concern.  Special  features  of  Gardiner's  anti-rust  paint  are  that 
it  is  an  electrical  insulator,  affords  protection  from  electrolysis  and  is 
not  aflfected  by  acids  or  alkali.  Robert  W.  Hunt  &  Company,  the  well- 
known  engineers,  have  made  a  test  of  the  paint  and  submitted  a  most 
favorable  report.  It  has  been  used  by  the  United  .States  government  on 
all  its  battleships  for  the  last  twenty  years.  It  is  being  used  in  the 
Hotel  Alpin,  now  in  course  of  construction  in  New  York  City,  which,  it 
is  stated,  will  be  the  largest  hotel  in  the  world  when  completed.  It  is 
also   used    by   various   pteam    and   electric   railroads. 
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UNITED  STATES  PATENTS  ISSUED  MARCH   19,   1912. 

[Prepared  by  Robert  Starr  Allyn,   16  Exchange  Place,  New  York.] 

1,020,402.     ELECTROMAGNETIC  RECEIVING  APPARATUS;  J.  B.  M. 

P.  H.   R.  d'lvry,  Paris,  France.     App.  filed  Sept.   5,   1907.     Contact- 
retarding  and   current-distribution   device. 
1,020,411.     TROLLEY   POLE;   J.    Gaits.   Jeannette,    Pa.     App.    filed   May 

28,    1910.     The   trolley   harp   is   screwed   into   the   pole. 
1,020,429.     LIGHTNING  ARRESTER;  L.  T.  Lineberger,  Gastonia,  N.  C. 

App.  filed  March  23,  1911.     Carbon  type. 
1,020,439.     ELECTRIC    SINGEING    INSTRUMENT;    H.    Y.    Norwood, 

Rochester,   N.   Y.     App.   filed   .April    19,    1911.     Hand  instrument  for 

singeing   hair. 


1.020,541 — Instrument    for   Testing   Batteries. 


1,020,457.  UNIVERSAL  BINDING  POST;  A.  K.  Sloan,  Jr.,  Brooklyn. 
N.  Y.  App.  filed  Feb.  27,  1911.  Interior  connection  and  adapted 
to   receive   an  exterior   clip. 

1.020.479.  ELECTRIC  REGULATION;  J.  L.  Creveling,  New  York, 
N.  Y.  App.  filed  Oct.  11,  1910.  Automatic  current  control  for  a 
storage  battery   and  generator   system. 

1.020.480.  MEANS  FOR  PREVENTING  CORROSION  OF  SURFACE 
CONDENSERS  AND  OTHER  METAL  STRUCl  JRES;  P.  E.  G. 
Cumberland,  Victoria,  Australia.  App.  filed  April  27,  1911.  Elec- 
trolytic. 

1,020,520.  CIRCUIT-CLOSING  APPARATUS;  H.  W.  Sheehy,  Akron, 
Ohio.  App.  filed  May  25,  1910.  For  operating  a  track  switch  from 
a   car. 

1,020,541.  INSTRUMENT  FOR  TESTING  BATTERIES;  C  J.  David- 
son, HackensacK,  N.  J.  App.  filed  Dec.  14,  1909.  Pocket  device 
with    indicator. 


1,020,546.  PROCESS  OF  SMELTING  ORES  AND  APPARATUS 
THEREFOR;  R.  Fleming,  Westfield,  N.  J.  App.  filed  May  23, 
1910.     Vertical   charge   feed   with   oppositely   disposed   electrodes. 

1,020,555.  SIGNAL;  A.  J.  Horton,  White  Plains,  N.  Y.  App.  filed 
Feb.    1,   1909.     Railroad  block  signal  with  main  and  reserve  device. 

1.020.565.  METER  FOR  MEASURING  ELECTRICAL  CURRENTS; 
A.  Loewenberg,  Chicago,  111.  App.  filed  March  22,  1909.  D'Ar- 
sonval  type  integral  magnet  and  field  pieces. 

1.020.566.  ELECTRIC  MOTOR;  J.  F.  and  R.  E.  McKinzie  and  J.  B. 
Clark,  La  Salle,  111.  App.  filed  May  3,  1911.  The  armature  has 
no   winding. 

1,020,568.  ALKALINE  BATTERY;  W.  Morrison,  Des  Moines,  la.  App. 
filed  Nov.  14,  1910.  A  positive  pole  with  finely  divided  compound 
of  copper  mercury. 

1,020,603.  ELECTRICALLY  HEATED  TOOL;  J..  S.  Hansen,  Brock- 
ton, Mass.     App.  filed  May  7,    1908.     Treeing  iron. 

1,020,606.  ELECTRIC  DAMPER  CONTROL;  F.  Huff,  Napa,  Cal.  App. 
filed  Dec.  7,   1910.     For  incubators,  etc. 

1,020,672.  CONDUIT;  J.  S.  Wilsoii,  Chelsea,  Mass.  App.  filed  Dec.  27, 
1909.     A   fish    wire    of   sinuous    form    is    provided   in   the   tube. 

1,020,688.  INDUCTION  FURNACE;  R.  Fleming,  Lynn,  Mass.  App. 
filed  Oct.   10,   1907.     Self-regul-ting;  the  primary  coil  is  movaoie. 

1,020,698.  ELECTROLYTIC  INTERRUPTER;  J.  R.  Kelley,  Covington, 
Ky.  App.  filed  April  21,  1911.  A  cell  in  which  the  parts  are  ar- 
ranged and  combined  to  prevent  rapid  deterioration  and  to  provide 
for    renewal    of   parts   subject   to    wear. 

1,020,732.  REVERSIBLE  LAiuP  BASE;  T.  A.  Willard,  Qeveland,  Ohio. 
App.  filed  June  6,  1910.  Plungers  are  arranged  in  pairs  connected 
in  multiple. 

1,020,768.  ALARM-SIGNAL  DEVICE;  R.  H.  Manson,  Elyria,  Ohio. 
App.  filed  May  10,  1911.     Electromagnetic  "noise  horn." 

1,020,794.  TROLLEY;  C.  A.  Bluhm,  Michigan  City,  Ind.  App.  filed 
March  3,  1909.     For  a  protected  third-rail  system. 

1,020,818.  ELECTRICAL  SWITCH  MEANS;  H.  L.  Furr,  Harrisonburg, 
Va.  App.  filed  March  25,  1909.  For  central  telephone  exchange 
to   avoid   the   use   of   cords  and  jack  plugs.      (Forty   claims.) 

1,020,826.  RAIL  BOND;  F.  E.  Johnson,  Chicago,  111.  App.  filed  July 
24,   1911.     The  bond  terminals  are  inserted  in  the  head  of  the  rail. 

1.020.828.  ELECTRIC  WASHING  MACHINE;  W.  D.  Jones,  New  York, 
N  Y.     App.   filed   Dec.    11,   1911.     Electrolytic. 

1.020.829.  ELECTRIC  WASHING  MACHINE;  W.  D.  Jones,  New  York, 
N.  Y.  App.  filed  Dec.  11,  1911.  An  electric  circuit  is  passed 
through    the    washing   liquid. 

1,020,880.  INSULATOR;  A.  M.  Bourke,  Maitland,  New  South  Wales, 
Australia.  App.  filed  July  26,  1910.  Grooved  pin  type  for  tele- 
phone  and  telegraph   wires. 

1,020,898.  TELEPHONIC  APPARATUS;  E.  A.  Graham,  Brockley,  Eng- 
land. App.  filed  July  28,  1910.  Water-tight  instrument  all  parts 
of  which  are  mounted  in  a  single  casing. 

1.020.942.  LEVITATING  TRANSMITTING  APPARATUS;  E.  Bache- 
let.  Mount  Vernon,  N.  Y.  App  filed  April  2,  1910.  For  trans- 
mitting mail   and   express  matter  at   high   speed. 

1.020.943.  LEVITATING  TRANSMITTING  APPARATUS;  E.  Bache- 
let,  Mount  Vernon,  N.  Y.  App.  filed  April  21,  1910.  Electro- 
magnetic  support   with   a   shifting   field. 
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WORK  OF  THE  INTERNATIONAL  ELECTROTECHNICAL  COMMISSION. 

The  International  Electrotechnical  Commission  is  now 
an  organization  having  sub-organizations  in  nearly  a  score 
of  different  countries,  comprising,  in  all,  about  three  hun- 
dred specialists  and  using  more  than  ten  languages.  The 
commission  meets  about  every  second  year,  but  it  is  mani- 
festly impossible  for  so  diffused  and  heterogeneous  a  body 
to  accomplish  much  new  work  at  such  a  meeting.  All  that 
the  ofificial  meetings  can  hope  to  effect  is  to  accept  or  to 
reject  formal  resolutions  submitted  to  its  members  in  ad- 
vance by  correspondence.  This  requires  that  informal 
stated  meetings  should  be  held  to  draw  up  the  resolutions 
for  subsequent  consideration  by  the  main  body.  At  the 
present  time  there  are  three  sub-committees  in  definite  ex- 
istence, charged  with  the  subjects  of  nomenclature,  symbols 
and  rating  respectively.  Ten  countries  are  represented  on 
these  international  sub-committees,  and  any  or  all  countries 
are  permitted  to  have  delegates  in  attendance.  The  sub- 
committees will  convene  in  Paris  about  the  end  of  this 
month. 

In  regard  to  international  electrical  engineering  nomen- 
clature, the  first  step  should  be  to  complete  a  list  of  equiva- 
lent terms  in  the  three  important  languages,  English,  French 
and  German,  so  that   \vhen  any  important  term — such   for 
example    as    "rated    load" — is    employed    in    one    of    these 
languages  its  official  equivalent  in  the  other  two  languages 
may  be  immediately  forthcoming.     This  is  more  especially 
necessary  because  English  and  French  are  the  two  official 
languages  of  the  commission,  and  there  should  be  no  possi- 
ble ambiguity  as  to  the  technical  meaning  of  ordinary  terms 
in  those  languages.    Once  nomenclature  has  been  standard- 
ized in  these  languages,  the  work  of  extending  the  transla- 
tions officially  into  the  other  languages  may  safely  be  in- 
trusted to  the  local  committees.     In  this  matter  of  nomen- 
clature the  United  States  naturally  looks  to  England  as  the 
joint   representative,   reserving  the   right   to   dissent   from 
such  provisionally  accepted  English  terminology  as  Ameri- 
can established  differentiated  usage  may  render  necessary. 
As   regards   international   symbols,   an   attempt   should   be 
made  to  reach  agreement  in  sub-committee  upon  symbols 
for  some  one  or  more  of  the  following  electrical  engineer- 
ing quantities:  capacity,  power,  work  and  electric  potential, 
which  are  absent  from  the  list  of  the  ten  quantities  already 
symbolized  internationally,  namely,  emf,  resistance,  current, 
quantity,    self-inductance,    magnetic    force,    magnetic    flux- 
density,  length,  mass  and  time.     The  above  fourteen  quanti- 
ties, if  symbolized  internationally,  would  make  a  very  satis- 
factory list,  and  while  it  might  ultimately  be  carried  with 
advantage  to  twice  that  length,  yet  the  need  for  such  ex- 
tension would  be  much  less  pressing. 

As  regards  international  rating,  what  is  first  wanted  is 
a  definite  international  set  of  rules  by  which  the  behavior 
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of  a  given  direct-current  ^lachinc  may  be  accurately  .sprci- 
tied.  In  other  word.s.  once  enn;ineers  can  agree  upon  an 
internatidiKil  imtliod  ol  stating  tlu-  facts  concerning  tlie 
behavior  of  a  machine  under  test,  vvitli  regard  to  auto 
regidation,  heating,  dielectric  strength  and  the  like,  inter- 
national agreement  upon  what  performance  should  be  ex- 
pected from  a  machine  will  probably  soon  follow.  A  diiTi- 
culty  is  likely  to  be  encountered  in  fornuilatiiig  liie  inter 
national  rules  for  observing  temperature  elevations.  The 
first  step  might  well  be  to  agree  upon  a  universally  accept- 
able room  temperature,  or  normal  temperature  of  reference 
for  the  unloaded  state,  .\dvocates  are  found  for  taking 
normal  room  temperatures  ranging  ail  the  way  from  20  to 
35  deg.  C.  This  important  step  would  have  to  be  ratified 
by  the  commission  as  a  whole  and  adopted  in  all  of  the  local 
standardization  rules.  Another  important  step  within  the 
purview  of  the  sub-committee  to  reconnnend  would  be  the 
unification  of  copper-wire  standards.  A  third  might  be  an 
agreement  as  to  tlie  definition  and  mode  of  ol)serving  auto- 
regulation  in  any  direct-current  machine — whether  as  to 
voltage,  speed,  current,  etc.  A  fourth  might  be  a  recommen- 
dation as  to  dielectric  strength  called  for  in  direct-current 
machines,  as  well  as  its  mode  of  definition  and  determina- 
tion. The  main  result  that  we  may  hope  our  international 
I.  E.  C.  sub-committees  will  accomplish  is  the  formulation  of 
definite  and  clear  propositions  for  the  main  body  to  receive 
in  advance  of  the  next  official  meeting  in  1913,  so  that  they 
may  be  carefully  discussed,  at  length  and  at  leisure,  in  the 
different  national  committees  and  national  technical  socie- 
ties. In  this  manner  the  delegates  coming  to  the  next  ofificial 
meeting  will  know  how  to  vote.  If,  on  the  other  hand, 
the  sub-committee  fail  to  reach  any  definite  proposals,  the 
next  official  meeting  is  likely  to  be  rendered  ineffective. 


THE  ELECTRIC  VEHICLE  AND  THE  SMALL  CENTRAL  STATION. 

The  time  has  long  since  passed  when  the  central-station 
industry  was  justified  in  maintaining  a  skeptical  attitude 
toward  the  electric  vehicle.  Nothing  is  more  significant  of 
the  splendid  vitality  of  the  electric-vehicle  movement  than 
the  flood  of  business  which  the  principal  manufacturers  are 
trying  to  handle  during  a  year  in  which  general  industry  is 
overcoming  many  obstacles,  political  and  otherwise,  and  in 
the  face  of  world-wide  labor  difficulties.  The  question  be- 
fore the  central  station  is  mainly  one  of  policy,  focused  in 
the  query  "What  is  there  in  the  electric  vehicle  for  the 
small  company,  and  how  shall  the  benefits  be  realized?"  At 
this  late  day  it  ought  to  be  needless  to  emphasize  the  value 
of  electric-vehicle  battery  charging  during  the  hours  of  the 
night  when  the  larger  part  of  the  plant  is  producing  abso- 
lutely no  revenue,  and,  more  than  this,  when  such  portions 
of  the  equipment  as  are  in  operation  are  turning  out  elec- 
trical energy  at  a  comparatively  high  unit  cost  on  account 
.of  the  poor  load-factor  which  the  installation  has  to  carry 
between  bedtime  and  sunrise.  So  far  as  the  character  of 
the  load  is  concerned,  the  small  central  station  is  in  a  posi- 
tion to  benefit  just  as  much,  relatively  speaking,  from  the 
charging  business  as  the  big  plant.  In  each  case  the  re- 
turns are  largely  "velvet,"  for  the  service  can  be  handled  in 
practically  every  instance,  if  carefully  planned,  with  only 
a  trifling  investment  in  distribution  circuits  and  panels  and 


wiliioul    spending   a   .single  dollar    for   additional    steam   or 
I'lictric  generating  plant. 

Unfortunately,  many  small  companies  fail  to  realize 
the  relatively  small  expense  invidvcd  in  [jerforming  this 
service,  even  as  they  overhjcjk  the  point  that  almost  any 
pleasure  vehicle  will  consiune  at  least  $50  worth  of  elec- 
trical energy  yearly,  while  a  2000-lb  truck  will  easily  pur- 
chase energy  to  the  value  of  $300  if  supplied  at  5  cents  per 
kw-hr.  and  operated  steadily  from  day  to  day.  Now,  every 
manager  of  a  progressive  lighting  or  power  company  of 
small  or  moderate  size  knows  that  he  lets  no  grass  grow 
under  his  feet  when  a  prospect  of  this  order  of  consump- 
tion comes  within  range  on  an  illuminating  or  motor- 
service  proposition,  and  the  time  is  fast  approaching  when 
an  attitude  of  indifference  to  the  electric-vehicle  possibili- 
ties of  his  territory  will  no  longer  be  accepted  by  his  board 
of  directors.  It  is  a  singular  fact  that  the  public  is  buying 
electric  vehicles  in  large  numbers  even  in  towns  where  the 
local  central  stations  are  reporting  the  possession  of  no 
machines  of  their  own,  and  in  not  a  ievr  cases  where  the 
lighting  companies  consider  the  conditions  unfavorable  to 
this  type  of  transportation. 

On  general  grounds,  however,  there  can  be  no  question 
that  the  purchase  and  use  of  at  least  one  electric  vehicle  is 
an  important  initial  step  in  any  local  campaign  by  the  cen- 
tral station,  and  along  with  this  go  the  keeping  of  a  few  sim- 
ple but  supremely  necessary  records  as  to  mileage,  energy 
consumption,  service  and  cost  of  operation  which  give  the 
central-station  man  something  tangible  to  point  to  from  his 
own  experience,  even  when  dealing  with  prospective  cus- 
tomers whose  conditions  are  quite  different.  The  most  pro- 
gressive central  stations  are  planning  to  eliminate  all  their 
horse-drawn  equipment,  and  it  is  safe  to  say  that  such  a 
step  does  more  to  stimulate  the  u-e  of  electric  vehicles  in  a 
community  than  any  other  argument  which  the  company 
can  summon.  In  the  work  of  delivering  lamps,  setting- 
poles,  handling  line  construction,  carrying  men  to  and  from 
jobs  remote  from  the  plant,  installing  meters,  inspecting 
and  maintaining  street-lighting  equipment,  reading  meters 
located  at  scattered  points,  thawing  out  frozen  pipes  and 
repairing  damages  to  the  overhead  or  underground  system 
the  electric  vehicle  stands  ready  to  perform  difficult  tasks 
with  flexibility,  reliability  and  economy. 

Outside  the  company's  system  the  electric  vehicle's  op- 
portunities, even  in  a  small  city  or  town,  are  considerable. 
In  the  delivery  of  wholesale  provisions,  distribution  of 
coke,  shipment  of  textiles  and  lumber  and  delivery  of  coal 
in  these  centers  there  exists  an  almost  virgin  field.  Modern 
types  of  electric  runabouts  are  capable  of  meeting  the  de- 
mands of  the  country  doctor,  his  radius  of  action  seldom 
exceeding  15  or  20  per  cent  of  the  mileage  possible  per 
charge,  and  the  well-to-do  residents  of  small  cities  and 
towns  are  natural  customers  for  electric  pleasure  vehicles 
within  their  extending  field  of  usefulness.  The  cost  of  ex- 
ploiting the  electric  vehicle  need  not  be  "viewed  with 
alarm."  The  celebrated  Boston  campaign  represents  to 
date  an  expenditure  of  not  much  over  10  cents  per  capita. 
As  indicated,  the  energy  consumption  of  fifteen  electric 
trucks  of  2000-lb.  capacity  amounts  yearly  to  $4,500,  repre- 
senting a  gross  profit  of  30  per  cent  upon  the  investment 
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of  $15,000  in  a  campaign  by  any  company  serving  a  city  of 
150,000  people.  In  still  smaller  places  a  very  moderate  per 
capita  expenditure,  say  20  or  25  cents,  will  go  far  toward 
putting  the  lighting  company's  own  transportation  depart- 
ment upon  a  basis  of  more  efficient  operation  and  toward 
arousing  public  interest  in  the  electric  vehicle  as  an 
economical  mechanism.  Skilled  supervision  of  vehicles 
placed  in  service  is  fundamental  to  the  lasting  success  of 
tiie  industry,  however,  and  arrangements  for  this  must  be 
made  between  the  central  station,  the  manufacturer  and 
the  purchaser  as  a  basis  of  further  advance.  As  small 
central  stations  take  up  the  work,  opportunities  will  arise 
for  co-operative  inspection  and  maintenance  which  will  in- 
sure satisfaction  to  users  unfamiliar  even  with  the  simple 
mechanism  of  the  electric  vehicle  and  become  potent  fac- 
tors in  securing  the  repeat  orders  which  are  the  crowning 
triumph  of  the  present-day  industry. 


A  STUDY  OF  MOTOR  TRUCKS. 

A  report  elsewhere  in  our  columns  on  the  tests  of  motor 
vehicles  now  being  conducted  at  the  Massachusetts  Institute 
of  Technology  is  of  great  and  timely  interest  as  showing 
both  the  need  of  investigation  and  the  classes  of  facts  which 
careful  study  may  bring  out.  The  one  most  conspicuous 
thing  which  stood  out  at  the  very  beginning  of  the  investiga- 
tion of  the  subject  was  the  absolute  and  dismal  ignorance 
prevailing  among  the  users  of  motor  trucks  of  every  kind 
regarding  all  the  economic  factors  which  had  to  do  with 
their  u.*e.  It  has,  therefore,  come  to  pass  that  the  most 
important  function  of  the  technical  investigators  has  been 
to  find  out  what  the  users  of  the  vehicles  do  not  know,  and 
the  manufacturers  do  not  tell  even  if  they  know,  wliich  is 
doubtful.  There  is  at  the  present  time  a  large  element  of 
fashion  and  of  advertising  in  the  use  of  motor  vehicles,  the 
real  importance  of  whicli  it  is  hard  to  estimate.  Among 
tradesmen  the  operation  of  a  motor  delivery  service  is  quite 
apart  from  any  inherent  economy  which  may  be  secured.  If 
Jones,  Smith  &  Company  establish  motor  delivery  wagons 
for  their  grocery  business,  Brown,  Robinson  &  Company 
must  immediately  do  the  same  under  pain  of  being  con- 
sidered behind  the  times. 

Whatever  the  economical  results  of  the  delivery  by  motor 
may  be  so  far  as  costs  per  package  are  concerned,  the  mer- 
chant generally  does  not  know,  and  probably  docs  not  care, 
since  in  these  days  of  rising  prices  it  is  a  perfectly  simple 
matter  to  charge  up  the  extra  costs,  if  any,  to  the  consumer 
or  to  charge  them  up  anyhow  and  take  the  profit.  This 
particular  class  of  service,  therefore,  the  ordiiiarv  delivery 
work,  is  perhaps  the  least  amenable  to  a  proper  economic 
study.  The  business  of  large  trucking  concerns  doing 
heavy  work  affords  a  much  better  chance  of  getting  definite 
data,  and  this  class  of  service  is  one  that  is  particularly 
under  investigation  in  the  research  here  considered.  Here 
the  advertising  feature  of  the  game  has  little  or  no  weight. 
since  the  profits  are  those  obtained  by  actually  handling  a 
large  volume  of  goods.  In  other  words,  in  the  heavy  truck-. 
ing  business,  whether  urban  or  suburban,  the  motor  opera- 
tion gets  strictly  down  to  its  merits,  while  in  the  light  mer- 
cantile delivery  business  any  incidental  losses  or  gains  are 


(|uite  swamped  in  the  profit  which  comes  out  oi  the  pur- 
chaser in  any  case.  The  study  of  the  subject  is,  of  course, 
as  yet  very  incomplete,  but  enough  has  been  ascertained  to 
bring  to  the  front  some  facts  of  material  interest. 

The  first  thing  of  striking  importance  which  appears  is 
the  definite  and  immediate  bearing  of  the  load  curve,  so  to 
speak,  of  transportation  upon  the  economy  of  using  motor 
vehicles.  The  cost  of  the  vehicles  themselves  is  well  known 
to  be  high  and  the  cost  of  upkeep  considerable — just  how 
great,  few  manufacturers  would  care  to  have  published; 
but,  on  the  other  hand,  despite  these  costs,  if  a  motor  truck 
can  make,  as  it  unquestionably  can,  two  or  three  times  the 
mileage  per  day  of  an  ordinary  truck  of  similar  hauling 
capacity,  the  extra  cost  of  maintenance  and  investment 
drops  out  of  sight  in  the  increase  of  200  or  300  per  cent  in 
the  profits  per  day.  Where  one  big  electric  truck,  for  ex- 
ample, can  rei)lace  two  teams  of  similar  hauling  capacity 
by  being  able  to  make  mileage  equal  to  both  the  competitors 
together,  one  need  not  worry  very  much  about  the  cost  of 
energy  for  batteries  and  the  probable  depreciation  of  the 
solid  tires.  On  the  other  hand,  the  two  teams  can  be  in  two 
I)laces  at  once,  and  unless  the  motor  can  be  kept  loaded 
with  profitable  freight,  its  daily  earnings  may  not  be  great 
enough  to  justify  its  expense.  The  present  investigation 
indicates  that  both  these  conditions  are  found  in  practice — 
the  truck  profitable  by  reason  of  its  greater  mileage,  and 
unprofitable  on  account  of  too  long  periods  of  standing  idle. 
The  broad  scope  of  the  investigation  is  well  shown  by  the 
fact  that,  although  primarily  instigated  and  backed  by  the 
Boston  Edison  Company,  it  covers  every  type  of  motor 
vehicle  and  will  set  forth  the  exact  facts  regardless  of  the 
position  of  the  electric  vehicle  in  the  competition. 

There  is  little  reason  to  doubt,  we  think,  that  in  city  work 
the  electric  vehicle  can  hold  its  own,  and  this  is  particularly 
true  in  the  case  of  the  light  delivery  wagon  to  which  refer- 
ence has  already  been  made.  The  advertising  value  of  a 
smartly  appointed  motor  car,  delivering,  let  us  say,  for  a 
florist,  a  modiste  or  a  haberdasher,  is  not  a  thing  to  be 
lightly  set  aside.  There  is  no  doubt  of  the  psychological 
effect  on  the  person  next  door  when  such  a  vehicle  draws 
swiftly  up  to  an  elegant  residence  and  discharges  its  bundles, 
as  compared  with  the  clattering  irruption  of  an  ancient 
horse-drawn  cart  with  a  shabby  attendant.  In  this  class  of 
service  it  is  quite  safe  to  say  that  the  electric  vehicle  would 
be  justified  at  double  the  cost  of  the  older  methods.  It  is  akin 
to  the  common  method  of  estimating  the  social  importance 
of  a  person  by  the  size  and  equipment  of  his  garage.  In 
the  heavier  trucking  service  the  contest  as  between  electric 
and  other  motor  vehicles  is  on  more  even  terms.  For  the 
very  long  cross-country  hauls  necessary  for  some  express- 
men, furniture  movers,  and  the  like,  the  greater  continuous 
mileage  of  a  gasoline-driven  machine  counts,  just  as  it 
counts  in  long-distance  touring  with  ordinary  motor  cars. 
In  strictly  city  and  suburban  work  the  case  is  different,  and 
it  is  to  be  hoped  that  the  study  now  in  hand  will  bring  out 
the  important  facts  of  the  case.  It  is  certainly  an  admirable 
example  of  practical  business  foresight  applied  to  research 
and  cannot  fail  to  have  an  excellent  result  on  the  industry. 
If  it  shows  the  limitations  of  motor  trucking,  it  will  also 
show  the  perhaps  unexpected  conditions  under  which  it 
appears  to  great  advantage. 
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PATENT  LEGISLATION   BY  CONGRESS. 


.Vccoitliii^;  to  present  iiulic.itioiis,  llicrc  i.s  little  likeliliood 
of  any  now  patent  legislation  being  enacted  at  this  session 
of  Congress.  Those  opposed  to  patent  reform  as  a  menace 
to  their  interests  appear  to  have  fnll  control  of  the  silnation, 
uiiile  inventors  appear  to  have  no  channel  tlirongh  which 
to  bring  to  bear  any  intlucnce. 

In  the  first  place,  so  far  as  the  House  is  concerned, 
Speaker  Clark  is  at  this  time  opposed  to  any  extension  of 
patent  legislation;  and  in  the  second  place,  so  far  as  the 
Senate  is  concerned,  nienihers  of  the  upjjcr  chamber,  par- 
ticnlarly  the  lawyers  in  the  body,  believe  that,  in  view  of 
the  recent  Supreme  Court  decision  in  the  llcnry  et  al.-I)ick 
case  any  new  patent  bill  which  is  to  have  the  approval  of 
the  Senate  should  be  drawn  by  the  Attorncy-Cieneral.  Up 
to  Wednesday  evening,  however,  the  Senate  committee  on 
patents  had  not  made  a  request  of  the  Attorney-General. 

Furthermore,  it  would  take  the  Attorney-General's  office 
some  time  to  prepare  such  a  bill,  and  it  is  unlikely  that  his 
office  would  undertake  to  do  so  until  it  first  had  at  hand  the 
benefit  of  hearings  before  the  Senate  patent  committee. 

There  are  now  before  the  Senate  committee  on  patents 
seven  bills  relating  to  various  proposed  amendments  to  the 
patent  laws  and  one  concurrent  resolution,  the  latter  being 
the  proposition  submitted  by  Senator  Gore  to  provide  for 
a  joint  committee  of  both  houses  of  Congress  "to  investigate 
the  methods  of  selling,  leasing  and  controlling  patented 
articles  or  inventions."  Mr.  Gore  also  has  before  the  Senate 
committee  a  bill  "to  provide  for  compulsory  license  for  the 
manufacturing  of  patented  articles,"  which  includes  one  or 
two  other  items  amending  the  present  patent  laws. 

Both  of  Mr.  Gore's  propositions  have  been  before  the 
Senate  since  May  8,  191 1,  and  he  is  understood  to  be  pre- 
paring another  bill  which  shall  take  cognizance  of  the  so- 
called  defects  in  the  present  patent  laws  which  were  pointed 
out  in  the  minority  opinion  submitted  by  Mr.  Chief  Justice 
White  in  the  Supreme  Court  decision  in  the  Dick  case.  He 
has,  however,  made  no  definite  progress  in  the  framing  of 
this  new  bill  at  this  time. 

Senator  Kenyon,  who  has  been  reported  to  be  another 
franier  of  a  proposed  new  patent  law,  has  not  yet  under- 
taken the  work,  and  he  is  not  likely  to  do  so  for  some  time. 

Senator  Brown,  however,  the  chairman  of  the  Senate 
patent  committee,  is  now  hard  at  work  on  a  bill  which  he 
intends  at  Iqast  to  introduce  at  this  session,  according  to 
his  own  statement,  which  he  does  not  think  it  will  be  neces- 
sary to  submit  to  the  Attorney-General's  office.  Senator 
Brown,  who  is  noted  for  tenacity  of  purpose,  desires  at  this 
time  to  maintain  silence  as  to  the  provisions  of  his  proposed 
bill,  contenting  himself  with  the  statement  that  he  will  do 
his  best  to  obtain  some  action  on  the  measure.  That  it  will 
meet  with  success  in  the  Senate  at  this  session  is  doubted, 
in  view  of  the  definite  statement  of  one  of  the  jurists  of  the 
Senate,  of  whom  there  are  quite  a  number,  that  any  pro- 
posed new  patent  law  ought  to  have  the  sanction  of  the 
Attorney-General's  office.  In  general,  it  may  be  said  that 
Senator  Brown's  proposed  measure  will  attempt  to  alter  the 
patent  law  along  lines  of  thought  suggested  by  the  minority 
opinion  of  Mr.  Chief  Justice  White  in  the  Dick  case. 

This,  in  fact,  seems  to  be  the  object  of  a  number  of  mem- 
bers of  Congress  who  have  studied  the  present  patent  laws 
and  who  are  not  swayed,  as  some  members  are,  by  the  well- 
developed  opinion  that  the  leaders  in  both  houses  will  regard 
attempted  patent  legislation  at  this  session  as  being  in  the 
nature  of  dangerous  politics. 

Thus,  in  the  attempt  to  obtain  legislation  deemed  advisa- 
ble in  view  of  Mr.  Justice  White's  opinion.  Representative 
Oldfield.  chairman  of  the  House  committee  on  patents,  ex- 
pects to  receive  from  Commissioner  of  Patents  Moore  a 
bill  which  the  latter  has  drawn  along  such  lines.  Up  to 
Wednesday  it  had  not  been  decided  whether  or  not  this 
bill  would  be  introduced  at  this  session.     Mr.  Moore  states 


that  he  prepared  the  bill  six  weeks  before  the  Dick  decision, 
without  knowledge,  of  course,  of  what  that  decisicjn  would 
be,  and  he  was  of  the  opinion  on  Wednesday  that  his  bill 
contains  everything  that  manufacturers,  patentees  or  jurists 
could  desire.  The  exact  language  of  the  bill,  he — sharing 
Senator  Brown's  position — desires  to  keep  to  himself  until 
it  is  introduced,  contenting  himself  with  the  statement  that 
it  may  not  be  introduced  at  this  session,  but  if  introduced, 
it  will  be  within  ten  days. 

The  Connnissioner  of  I'atenls,  who  has  spent  some  twenty 
odd  years  in  his  present  work,  believes  that  it  might  be 
jeopardizing  the  chances  of  the  bill  to  attempt  to  introduce 
it  at  this  session,  when  so  little  time  remains  for  the  passage 
of  even  the  necessary  appropriation  bills,  it  being  well 
understood  that  Congress  will  adjourn  early  for  the  cam- 
l)aign.  He  was  asked  by  Representative  Oldfield  to  prepare 
the  bill,  and  had  been  assured  by  the  latter  that  the  measure 
stood  a  good  chance  of  going  through  the  House,  at  least,  at 
this  session;  but  the  remark  of  Speaker  Clark,  who  is  him- 
self thoroughly  familiar  with  patent  legislation,  having 
served  on  the  committee,  that  he  "thought  it  had  been  settled 
that  there  would  be  no  extension  of  the  patent  legislation, 
and  that  there  was  too  much  of  it,"  attracted  Mr.  Moore's 
attention,  and  it  is  likely  that  Mr.  Clark,  while  not  out- 
lining a  definite  policy  for  the  remainder  of  the  ses- 
sion, in  making  this  statement  was  expressing  the  view  of 
the  leaders.  Representative  Oldfield  believes  that  under  the 
present  law  patentees  have  too  much  power  to  say  what 
appliances  shall  or  shall  not  be  used  on  the  machines  they 
patent,  and  his  committee  asked  Commissioner  Moore  to 
draft  a  law  which  would  alter  that  situation. 

There  are  no  less  than  twenty-one  bills  before  the  House 
committee  on  patents,  many  of  them,  however,  merely  meas- 
ures for  the  internal  regulation  of  this  or  that  branch  of  the 
Patent  Bureau;  and  it  is  considered  quite  likely  that  if  a 
number  of  these  are  acted  upon  by  the  committee  they  will 
consume  much  of  the  time  remaining  before  the  adjourn- 
ment of  Congress  without  the  committee  itself  being  taxed 
with  hearings  and  debates  on  a  comprehensive  alteration  of 
the  law,  such  as  would  likely  be  necessary  before  Com- 
missioner Moore's  bill  could  be  favorably  reported  and 
placed  in  a  strategic  position  for  its  passage  by  the  House, 
to  say  nothing  of  the  desire  in  the  Senate  that  such  a  law 
shall  be  approved  by  the  Attorney-General. 


PROPOSED     REHEARING    OF    SUPREME    COURT 
DICK  PATENT  CASE. 


Attorney-General  Wickersham  has  made  application  to 
the  Supreme  Court  on  the  part  of  the  United  States  govern- 
ment for  leave  to  intervene  and  for  a  rehearing  of  the 
Dick  patent  case,  which  recently  was  the  subject  of  a  de- 
cision by  that  court  of  far-reaching  effect  on  inventors 
and  manufacturers  in  general.  In  support  of  its  application, 
the  government  states  that  the  Dick  case  is  not  limited  in  its 
significance  and  consequences  to  the  parties  of  record,  but 
is  of  the  gravest  import  to  the  people  of  the  United  States 
and  concerns  the  government  in  a  number  of  cases,  civil  and 
criminal,  now  pending,  for  the  enforcement  of  the  anti- 
trust laws. 

The  decision,  it  is  stated,  involves  the  construction  of 
Paragraph  8  of  Section  8  of  Article  I  of  the  Constitution 
of  the  United  States,  which  provides  that  the  Congress 
shall  have  power  "to  promote  the  progress  of  science  and 
useful  arts  by  securing  for  limited  times  to  authors  and 
inventors  the  exclusive  right  to  their  respective  writings 
and  discoveries,"  in  that  it  calls  for  a  determination  of  the 
nature  and  extent  of  "the  exclusive  right"  which  may  thus 
be  secured.  It  involves  the  construction  of  the  statutes  of 
the  United  States  which  have  been  enacted  pursuant  to  the 
above-recited  provisions  of  the  Constitution,  in  that  it  calls 
for  a  determination  of  the  nature  and  extent  of  "the  ex- 
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elusive  right"  wliich  authors  and  inventors  have  secured 
under  those  statutes  to  their  respective  writings  and  dis- 
coveries. It  involves  the  construction  of  Paragraph  3  of 
Section  8  of  Article  I  of  the  Constitution,  which  provides 
that  the  Congress  shall  have  power  "to  regulate  commerce 
among  the  several  states,"  in  that  it  calls  for  a 
determination  of  the  question  of  how  far  the  exclusive  right 
of  authors  and  inventors  to  their  respective  writings  and 
discoveries  limits  this  power  of  Congress  to  regulate  com- 
merce among  the  several  states.  It  involves  the  construc- 
tion of  the  act  of  Congress  known  as  the  Sherman  anti- 
trust act  and  the  amendments  thereto,  enacted  in  pursuance 
of  the  last-mentioned  provision  of  the  Constitution,  in  that 
it  calls  for  a  determination  of  the  question  whether  things 
done  otherwise  in  violation  of  said  act  may  lawfully  be  done 
as  an  exercise  of  the  exclusive  right  of  authors  and  in- 
ventors to  their  respective  writings  and  discoveries. 

Referring  to  the  details  of  the  Dick  case,  it  is  stated  that 
the  two  letters  patent  involved,  "covering  a  stencil-dupli- 
cating machine  known  as  the  rotary  mimeograph,"  do  not, 
either  of  them  or  together,  cover  a  stencil-duplicating  ma- 
chine broadly,  but  only  minor  improvements  upon  such  a 
machine.  They  do  not,  either  of  them,  cover  or  relate  to 
stencil  paper,  ink  or  other  supplies  required  for  stencil 
duplication  when  the  machine  is  used  for  that  purpose,  nor 
do  the  patents,  or  either  of  them,  cover  the  process  of 
stencil  duplication. 

The  license  restriction  is  quoted  and  also  a  circular  sent 
"to  the  trade  and  users  of  mimeographs,"  which,  after 
warning  against  infringements  of  certain  letters  patent 
other  than  those  involved  in  this  suit,  proceeds:  "Quite 
apart  from  these  patents,  attention  is  called  to  the  fact  that 
the  mimeograph ,, is, >^old  under  a  proper  license  restriction 
precluding  the  use  tl^erewith  of  stencil  paper,  ink  and  other 
supplies  not  of  our  production.  The  sole  legal  right  to  make 
and  sell  such  supplies  for  use  on  said  machine  is  vested  in 
us,  and  this  right  has  been  repeatedly  upheld  by  the  courts 
in  suits  heretofore  brought  to  enjoin  the  sale  of  spurious 
supplies  for  that  use." 

It  is  contended  by  complainant  that  by  this  "license  re- 
striction" it  succeeds  in  vesting  itself  with  "the  sole  legal 
right  to  make  and  sell  such  supplies  for  use  on  said  ma- 
chine," and  that  this  right  which  it  has  thus  secured  for 
itself  is  not  a  right  growing  out  of  the  contract,  express  or 
implied,  entered  into  by  the  purchaser  of  the  machine,  but 
is  a  part  of  that  exclusive  right  authorized  by  the  Constitu- 
tion and  conferred  by  the  patent  laws  upon  inventors  to 
their  respective  discoveries;  and,  in  case  of  impairment,  the 
grievance  may  be  redressed,  not  simply  by  suit  for  breach 
of  contract,  but  by  suit  for  infringement  of  the  exclusive 
right  secured  by  the  letters  patent. 

The  application  states  that  the  so-called  "license  restric- 
tion" is  simply  imposed  by  the  A.  B.  Dick  Company,  and 
no  agreement  embodying  it  is  entered  into  by  anybody,  save 
as  such  an  agreement  by  a  purchaser  of  the  machine  may 
be  implied  from  the  mere  fact  of  purchase. 

"The  surviving  appellant,  Margaret  Henry,  is  not  a  pur- 
chaser of  one  of  the  machines,  nor  the  user  of  one,  but  is 
a  dealer,  among  other  things,  in  'stencil  paper,  ink  and  other 
supplies,'  appropriate  to  "dc  used  in  the  process  of  stencil 
duplication  by  stencil-duplicating  machines.  She  is  held  to 
have  had  notice  of  the  'license  restriction,'  and  as  none  the 
less  she  sold  'stencil  paper,  ink  and  other  supplies'  to  a  user 
of  a  mimeograph  made  by  complainant,  with  the  expectation 
that  it  would  be  used  in  the  process  of  stencil  duplication 
by  that  machine,  she  was  sued  as  a  contributing  infringer, 
not  of  any  patent  relating  to  any  of  such  supplies  or  to  the 
process  of  stencil  duplication,  but  of  patents  relating  ex- 
clusively to  the  machine. 

"The  result  of  the  decision  against  her  is  that  the  right  to 
make,  use  and  vend  'stencil  paper,  ink  and  other  supplies,' 
which  are  in  themselves  free  of  any  patent  monopoly,  to 
the  extent  of  the  use  of  such  supplies  in  connection   with 


the  process  of  stencil  duplication  by  mimeographs  made  by 
complainant,  is  by  the  mere  assertion  of  the  complainant 
made  subject  to  the  exclusive  right  of  the  complainant  un- 
der its  letters  patent  relating  to  minor  improvements  of  the 
mimeograph. 

"If  the  'license  restriction'  imposed  in  this  case  is  within 
'the  exclusive  right'  authorized  by  the  Constitution  and 
conferred  by  the  patent  laws,  then  any  condition  whatsoever 
imposed  by  a  patentee  upon  the  use  of  his  invention  is 
within  that  right.  The  Circuit  Court  so  held  in  terms, 
saying  that  the  patentee  might  limit  or  restrict  the  use  of 
his  invention  'in  any  way  he  sees  fit,  however  ridiculous 
such  restriction  may  seem.'  If  the  restriction  may  be 
ridiculous,  or,  as  the  Circuit  Court  also  says,  'whimsical,' 
it  may  also  be  oppressive  and  unjust,  and,  if  applied  to  any 
other  form  of  property,  illegal,  for,  as  construed  in  this 
case,  the  exclusive  right  means  an  absolute  right  which 
acknowledges  no  limitations." 

The  application  asserts  that  the  decision  extends  the 
power  of  property  held  under  letters  patent  beyond  the 
warrant  of  the  Constitution  and  the  grant  of  the  patent 
laws,  and  puts  it  above  the  authority  of  Congress  to  regu- 
late commerce  among  the  several  states,  and  above  the 
universal  limitation  expressed  in  the  maxim  "So  use  your 
own  as  not  to  injure  another's." 

"Precedents  for  the  decision  may  be  found  in  a  number 
of  cases  in  the  circuit  courts  and  in  the  circuit  courts  of 
appeal,  but  none,  it  is  believed,  can  be  found  in  any  case 
decided  by  this  court,  while,  on  the  other  hand,  the  decision 
is,  in  our  judgment,  in  direct  conflict  with  those  of  Bobbs- 
Merrill  Co.  v.  Straus,  and  Miles  Medical  Company  v.  Park 
&  Sons  Company. 

"As  we  understand  the  Constitution  and  laws  of  the 
United  States,  the  extent  of  the  right  of  property  is  the 
same,  whatever  the  species,  and  in  no  case  is  absolute.  The 
exclusive  right  given  by  the  copyright  and  patent  laws  to 
authors  and  inventors  in  their  respective  writings  and  dis- 
coveries has  reference  to  the  peculiar  nature  of  that  prop- 
erty, which,  as  it  is  a  thought  or  idea  and  as  soon  as  ex- 
pressed is  susceptible  of  appropriation  by  anybody  and 
everybody,  needs  a  peculiar  means  of  protection.  When 
the  author  publishes  a  book  he  needs  protection  not  simply 
against  the  appropriation  of  that  book,  but  as  well  against 
the  reproduction  by  someone  else  of  its  contents  in  another 
book.  When  the  inventor  expresses  his  invention  in  a  ma- 
chine he  needs  protection  not  only  in  the  possession  and  use 
of  that  machine,  but  as  well  against  the  expression  by  some- 
one else  of  the  invention  in  another  machine.  In  other 
words,  the  property  of  the  author  secured  by  the  copyright 
is  in  the  literary  contents  of  his  book,  and  not  simply  in  the 
material  thing,  the  book,  in  which  he  embodies  them.  And 
so  it  is  as  to  the  property  of  the  inventor  in  his  discovery. 

"Material  property,  as  it  may  be  held  in  physical  posses- 
sion, does  not  require  the  peculiar  means  of  protection  ac- 
corded to  writings  and  discoveries,  but  a  man  has  as  much 
a  monopoly  of  the  horse  or  the  wagon  he  o;vns  under  gen- 
eral laws  as  he  has  of  a  writing  or  invention  under  copy- 
right or  patent  laws.  He  may  annex  ridiculous  or  whimsical 
conditions  to  the  sale  of  his  horse,  but  his  right  to  enforce 
those  conditions,  if  legal,  grows  out  of  and  depends  upon 
the  law  of  contract.  And  so  it  is  as  to  the  invention;  he 
may  make  contracts  with  respect  to  it  as  he  would  with 
respect  to  any  other  species  of  property,  and  these  contracts 
may  be  enforcible  as  such,  but  he  cannot  by  mere  contract 
bring  anything  within  the  exclusive  right  conferred  by  the 
patent  laws.    That  can  only  be  done  by  invention. 

"The  importance  of  the  question  here  involved  cannot  be 
overestimated.  The  number  of  letters  patent  issued  by  the 
United  States  during  the  last  seventeen  years  is  484,780. 
And  this  is  the  number  now  in  force.  True  they  are  ex- 
piring every  day.  But  seventeen  years  ago  the  average 
daily  issue  was  fifty-seven,  while  now  it  is  ninety,  so  that 
the  number  of  existing  letters  patent  is  constantly  increas- 
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m^.  I. liters  patent  issue  lor  the  iiivi-iilioii  or  discovery  of 
any  new  anil  useful  art,  machine,  inauufaclMre  or  coniposi 
tion  of  matter,  or  any  new  or  useful  improvements  thereof. 
I'.xistiiij;  letters  patent  are  comprehensive  of  the  whole  field 
of  material  endeavor,  extending  to  every  hranch  of  every 
art,  industry  and  business;  and  the  entire  production  and 
conuncrcc  of  the  country  may  be  greatly  burdened,  and  even 
completely  monopolized,  if  the  exclusive  right  of  inventors 
may  be  extended  beyond  their  inventions,  and  be  made  to 
embrace  any  and  every  thing — material,  machine,  process  or 
product — in  connection  with  which  such  inventions  may  in 
some  way  be  employed. 

"It  has  come  to  pass  in  some  branches  of  manufacture 
and  conuuerce  that  a  monopoly  is  attempted  by  means  of 
extending  the  dominion  of  letters  patent  over  things  not 
within  the  scope  of  the  invention  secured  by  them.  A  patent 
for  a  process  or  for  an  improvement  upon  one  is  stretched 
to  secure  'the  sole  legal  right'  to  supply  the  raw  material 
employed  in  the  process  or  to  control  the  disposition  of  the 
resulting  product.  In  an  industry  in  which  a  number  of 
machines  ditTerent  in  kind  are  required  to  make  the  staple 
of  the  factory,  a  patent  for  one  of  the  machines,  or  for  an 
improvement  upon  one  of  them,  is  made  the  means  of 
securing  the  monopoly  of  supplying  all  the  machines  of  all 
the  kinds  used  in  the  factory.  That  is  not  the  monopoly 
awarded  to  inventive  ingenuity  by  the  patent  laws,  but  is  a 
monopoly  devised  and  secured  by  commercial  cunning  in 
violation  of  the  anti-trust  laws. 

"We  respectfully  submit  that  the  restrictions,  ridiculous 
or  reasonable,  which  may  be  imposed  in  virtue  of  the  patent 
laws  and  the  disregard  of  which  may  be  dealt  with  as  an 
infringement  of  the  exclusive  right  conferred  by  those  laws 
are  such  as  are  related  entirely  to  the  use  of  the  invention 
itself.  When  the  patentee  goes  beyond  this  and  yokes  his 
invention  with  somethmg  else,  he  acts  only  in  virtue  of 
his  right  of  contract  as  an  owner  of  any  other  property 
may  do,  and  not  otherwise,  subject  to  all  the  limitations 
upon  that  right  imposed  by  any  law  of  the  land.  He  may 
by  contract  divest  himself  of  his  monopoly,  in  whole  or  in 
part,  as  by  assignment  of  the  patent  or  the  sale  of  a  patented 
machine,  but  he  cannot  by  contract  or  by  mere  assertion 
bring  something  else  not  patented  within  the  monopoly. 
The  distinctive  right  conferred  by  the  letters  patent  cannot 
be  made  by  the  act  of  the  patentee  to  attach  to  anything  in 
which  some  quality  of  his  invention  does  not  exist.  It 
springs  from  'the  invention  and  is  limited  to  the  invention, 
and  while  it  is  exclusive,  it  is  not  absolute ;  and  so  a  con- 
tract, although  it  is  related  to  the  invention,  if  its  purpose 
and  effect  is  to  secure  control  or  monopoly  of  something 
else  than  the  invention,  is  not  saved,  even  as  a  contract,  by 
anything  in  the  patent  laws,  but  offends  the  public  policy 
of  the  United  States  and  is  void  as  being  in  restraint  of 
trade. 

"The  present  case  was  not  considered  by  the  full  bench, 
and  the  decision  herein  was  made  by  less  than  a  majority  of 
the  court.  Tt  has  been  the  general,  if  not  the  uniform, 
usage  of  the  court  in  cases  such  as  we  conceive  this  to  be  to 
have  a  determination  of  them  whenever  possible  by  a  full 
bench ;  and  to  secure  this  they  have  been  postponed  for 
hearing,  or  after  argument  and  submission,  and  even  after 
decision,  when  the  decision  has  been  by  less  than  a  majority, 
they  have  been  restored  to  the  docket  for  reargument." 

In  support  of  the  above  argument,  opinions  are  quoted, 
among  others  the  following  by  Chief  Justice  Marshall : 

"The  practice  of  this  court  is  not  (except  in  cases  of 
absolute  necessity)  to  deliver  any  judgment  in  cases  where 
constitutional  questions  are  involved  unless  four  judges 
concur  in  opinion,  thus  making  the  decision  that  of  a 
majority  of  the  whole  court." 

The  application  concludes  with  a  prayer  that  the  case  be 
restored  to  the  docket  for  reargument,  and  that  the  United 
States  be  heard  upon  the  reargument  in  behalf  of  the  public 
interests  which  are  involved. 


I.  E.  C.  REPORT  OF  TURIN  MEETING. 


ilu  International  I'^lectrotcchnical  Commission  has 
issued  a  report  of  the  Turin  meeting  of  that  body,  copies 
of  which  may  be  obtained  from  the  central  oflice,  2H  Vic- 
toria Street,  Westminster,  London,  England,  for  i  cent, 
post  free. 

In  opening,  the  report  gives  a  short  synopsis  of  the 
contents.  The  decision  in  regard  to  future  clectrotechnical 
congresses,  which  appears  on  pages  86  and  88,  has  now 
been  ratified  by  all  the  local  committees. 

Through  the  initiative  of  the  American  committee,  the 
United  States  Treasury  Department  has  given  instructions 
that  in  future  the  reports  of  the  I.  E.  C.  are  to  enter  New 
York  free  of  duty.  In  view  of  the  heavy  duty  on  literature 
entering  the  United  States,  this  action  of  the  government 
is  a  signal  recognition  of  the  value  of  the  work  of  this 
international  movement. 

Mention  has  previously  been  made  in  regard  to  the  meet- 
ings of  the  special  committees  on  nomenclature  and  symbols, 
which  are  to  be  held  in  Paris  this  month.  At  the  request, 
however,  of  the  American  committee,  the  meeting  of  the 
special  committee  on  the  rating  of  electrical  machinery  has 
been  postponed  until  April  29. 

The  American  committee  will  be  represented  on  the 
special  committee  on  rating  by  Mr.  C.  O.  Mailloux  (presi- 
dent of  the  United  States  committee)  and  Prof.  C.  A. 
Adams,  of  Harvard  University.  The  Italian  committee  will 
be  represented  by  Prof.  E.  Morelli,  accompanied  by  Signer 
Semenza ;  Sweden  by  Mr.  J.  L.  la  Cour,  and  Germany  by 
Herr  Leo  Schuler,  the  general  secretary  of  the  Elektro- 
technischer  Verein.  The  names  of  the  other  delegates  have 
already  been  announced. 


A.  L  E.  E.  MEETINGS. 


In  addition  to  the  meeting  of  the  American  Institute  of 
Electrical  Engineers  in  New  York  on  April  5,  when  Mr. 
Samuel  Insull  presented  a  paper  on  "The  Relation  of  Cen- 
tral Station  Generation  to  Railway  Electrification,"  other 
meetings  have  been  arranged  to  take  place  during  the 
present  month  at  Portland,  Ore.,  and  at  Pittsburgh,  Pa. 

The  Portland  meeting  will  be  held  from  April  16  to  April 
20.  Among  the  papers  to  be  presented  will  be  the  fol- 
lowing: Operation  of  Two  Alternating-Current  Stations 
Through  Parallel  Circuits  and  the  Distribution  of  Load  and 
Wattless  Current  Between  Them,  by  Mr.  J.  W.  Welsh; 
Air-Gap  Flux  Distribution  in  Direct-Current  Machines,  by 
Mr.  Charles  R.  Moore ;  Principles  to  Be  Considered  in 
Selecting  a  Waterwheel  Unit,  by  Mr.  O.  B.  Coldwell ; 
Irrigation  in  the  Spokane  Valley,  by  Mr.  L.  J.  Corbett;  An 
Underground  System  and  a  Fezv  Developments,  by  Mr.  S. 
B.  Clark;  Alternating-Current  Systems  of  Underground 
Distribution,  by  Mr.  S.  J.  Lisberger  and  C.  J.  Wilson;  Auto- 
matic Private  Branch  Exchange  Development  in  San  Fran- 
cisco, by  Mr.  Gerald  Deakin ;  Application  of  Automatic 
Selecting  Devices  to  Telephone  Multiple  Szvitchboards,  by 
Mr.  Alfred  H.  Dyson;  Plant  Efficiency,  by  Mr.  J.  D.  Ross; 
Practical  Joint  Pole  Construction,  by  Mr.  J.  E.  Macdonald; 
Design  of  Telephone  Pole  Lines  for  Conditions  West  of 
the  Rocky  Mountains,  by  Mr.  A.  H.  Griswold;  Arc  Versus 
Tungsten  Street  Lighting  in  Small  Towns,  by  Mr.  C.  E. 
Stephens ;  Mechanical  Results  of  the  Use  of  Suspension 
Insulators,  by  Mr.  V.  H.  Greissner,  and  Long-Distance 
Telephone  Transmission  on  the  Pacific  Coast,  by  Mr.  C.  A. 
Turner. 

Headquarters  of  the  Institute  will  be  at  the  Hotel  Mult- 
nomah, where  the  sessions  will  be  held.  Transportation  at 
one  and  one-third  first-class  single  fare  will  be  obtained 
over  certain  roads  during  the  three  days  prior  to  the  open- 
ing of  the  meeting,  on  the  certificate  plan. 
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From  April  25  to  27  a  combined  meeting  will  be  held  by 
the  Pittsburgh  Section  of  the  Institute  and  the  Association 
of  Iron  and  Steel  Electrical  Engineers.  The  papers  to  be 
presented  include  the  following:  The  Electrical  Construc- 
tion of  a  Large  Mine  Hoist,  by  Mr.  H.  W.  Cheney;  The  Use 
of  Alternating  Current  in  Unloading  Coal,  by  Messrs.  W. 
N.  Ryerson  and  J.  B.  Crane ;  Electrification  of  a  Reversing 
Mill  of  the  Algoma  Steel  Company,  by  Mr.  Bradley  T.  Mc- 
Cormick ;  Self -Starting  Synchronous  Motors,  by  Mr.  C.  J. 
Fechheimer;  Does  It  Pay  the  Average  Coal  Mine  to  Pur- 
chase Central  Station  Power?  by  Mr.  G.  Bright;  Direct- 
Current  and  Alternating-Current  Mill  Motors  for  Auxiliary 
Drives,  by  Mr.  Brent  Wiley ;  Advantages  of  Automatic  Con- 
trol in  Steel  Mill  Operation,  by  Mr.  Stewart  C.  Coey;  Oper- 
ation of  a  Large  Electrically  Driven  Reversing  Mill,  by  Mr. 
W.  Sykes;  The  Electrical  Braking  of  Induction  Motors,  by 
Mr.  C.  H.  Specht;  Motor-Driven  Reversing  Mill  at  Ameri- 
can Sheet  &  Tin  Plate  Company,  by  Mr.  J.  E.  Smith,  and 
Application  of  Motors  to  Large  Valves  and  the  Method  of 
Controlling  Them,  by  Mr.  H.  M.  Gassman. 

The  Fort  Pitt  Hotel  will  be  the  headquarters  of  the  In- 
stitute during  the  meeting.  Trips  will  be  made  to  various 
industrial  plants  in  and  around  Pittsburgh. 

During  next  month  on  May  17  a  meeting  will  be  held  at 
Schenectady  under  the  auspices  of  the  Schenectady  Section 
of  the  A.  I.  E.  E.  The  following  papers  will  be  presented 
for  discussion:  The  Induction  Generator,  by  Mr.  H.  M. 
Hobart;  Electrical  Characteristics  of  Suspension  Insulators, 
by  Mr.  F.  W.  Peek,  Jr.;  Propagation  of  Impulses  on  a 
Transmission  Line,  by  Messrs.  J.  H.  Cunningham  and  C. 
M.  Davis;  Ozone;  Its  Properties  and  Its  Commercial  Pro- 
duction, by  Dr.  M.  W.  Franklin;  Protection  Against  Surges 
on  Electric  Railzvays,  by  Messrs.  E.  E.  F.  Creighton,  F.  R. 
Shavor  and  R.  P.  Clark ;  Lightning  Protection  for  2300- 
Volt  Pole  Transformers,  by  Messrs.  E.  E.  F.  Creighton  and 
F.  R.  Shavor;  Multi-Discharge  Recorder  for  Recording 
Szvitching  and  Lightning,  by  Messrs.  E.  E.  F.  Creighton, 
H.  E.  Nichols  and  P.  E.  Hosegood ;  Modern  Construction  of 
Transmission  Lines,  by  Mr.  R.  A.  Worcester;  Some  Im- 
pressions of  the  Electric-Traction  Situation  in  Europe,  by 
Mr.  C.  E.  Eveleth ;  Notes  on  the  Actual  Cost  of  Electrifica- 
tion, by  Mr.  J.  R.  Hewett;  Gas-Electric  Cars,  by  Mr.  E.  E. 
Kimball ;  Freight  Train  Tests  on  an  Electric  Interurban 
Raili^ay,  by  Mr.  S.  T.  Dodd;  The  Generator  in  Transmis- 
sion Work,  by  Mr.  D.  B.  Rushmore,  and  Instantaneous 
Variation  of  Candlc-Pozver  of  Lamps  as  Effected  by 
Dynamo  Regulations,  by  Mr.  H.  F.  T.  Erben. 

Among  other  entertainment  features  which  will  be  pro- 
vided by  the  local  section  will  be  several  demonstrations  of 
high-tension  line  phenomena. 

A  special  feature  of  the  annual  convention  of  the  In- 
stitute, to  be  held  in  Boston  from  June  24  to  28,  will  be  a 
session  devoted  to  electrical  measurements  at  which  will  be 
read  a  large  number  of  very  short  papers  dealing  with  some 
specific  points  in  electrical  testing. 


MEETINGS  OF  THE  NEW  YORK  ELECTRICAL 
SOCIETY. 


The  New  York  Electrical  Society  has  arranged  an 
especially  attractive  program  for  the  closing  month  of  the 
present  season.  Among  the  speakers  will  be  Dr.  C.  P. 
Steinmetz,  Prof.  Michael  I.  Pupin  and  Mr.  William  Mar- 
coni. The  address  of  Mr.  Marconi,  on  the  subject  of 
"Wireless  Developments,"  will  be  delivered  in  the  audito- 
rium of  the  Engineering  Societies  Building  on  April  17, 
and  it  will  no  doubt  attract  one  of  the  largest  audiences  that 
spacious  hall  has  ever  held,  as  the  occasion  will  be  the  first 
on  which  Mr.  Marconi  has  appeared  in  this  country  before 
an  engineering  and  scientific  audience,  excepting  the 
memorable  dinner  given  to  him  by  the  American  Institute 


of  Electrical  Engineers  in  January,  1902,  to  celebrate  the 
transmission  of  the  signal  letter  "S"  across  the  Atlantic. 
The  present  season  has  been  one  of  the  most  active  and 
prosperous  enjoyed  by  the  society  in  many  years.  This 
has  been  due  doubtless  in  a  large  measure  to  the  excellent 
program  provided  for  the  meetings,  which  has  included 
papers  on  "F^lectric  Waves  Directed  by  Wires  for  Inter- 
comnmnication  Purposes,"  by  Major  George  O.  Squier; 
"Electrical  Investments  for  Electrical  Workers,"  by  Mr. 
Henry  L.  Doherty;  "A  Scientific  Hunting  Expedition,  with 
Special  Reference  to  the  Tsetse  Fly  and  the  Sleeping  Sick- 
ness," by  Dr.  Louis  Livingston  Seaman,  and  "Electricity 
as  a  Factor  in  Progressive  Agriculture,"  by  Mr.  E.  P. 
Edwards — which  has  been  published  in  the  society  Trans- 
actions; a  visit  to  the  Carnegie  Hall  telharmonium  installa- 
tion with  an  address  on  "Electric  Music:  Its  Present  and 
Future,"  by  Dr.  Thaddeus  Cahill,  and  "The  Uses  of  Elec- 
tricity in  Medicine  and  Surgery,  in  Accordance  with  Mod- 
ern Standards,"  bv  Dr.  William  Benham  Snow. 


PRESENTATION  OF  A.  I.  E.  E.  HONORARY  MEM- 
BERSHIP CERTIFICATE    TO  C.  E.  L.  BROWN. 


The  distinguished  Swiss  electrical  engineer,  Mr.  C.  E.  L. 
Brown,  arrived  in  this  country  recently  on  his  way  home 
from  a  trip  around  the  world,  and  his  arrival  in  New  York 
was  made  the  occasion  of  a  presentation  to  him  of  an 
engrossed  certificate  of  honorary  membership  in  the  Ameri- 
can Institute  of  Electrical  Engineers,  which  distinction  was 
conferred  at  a  meeting  of  the  board  of  directors  on  Jan.  12. 

A  dinner  was  arranged  for  the  evening  of  Thursday, 
April  4,  when  it  was  discovered  at  the  last  moment  that 
Mr.  Brown  would  have  to  sail  on  the  morning  of  Tuesday, 
April  2.  A  large  number  of  acceptances  had  already  been 
received  for  the  dinner  on  Thursday  evening,  and  the 
change  in  date  prevented  a  great  many  of  the  officers  from 
being  present  who  had  planned  to  do  so.  Under  the  chair- 
manship of  President  Dunn,  a  party  of  ten  sat  down  on 
Monday  evening  in  the  Tapestry  Room  at  the  Engineers' 
Club,  when  the  resolutions  adopted  by  the  Institute  recog- 
nizing the  work  of  Mr.  Brown  were  presented  to  him, 
beautifully  engrossed  on  parchment,  signed  by  President 
Dunn  and  Secretary  Hutchinson,  bearing  the  seal  of  the 
Institute  and  appropriately  framed. 

The  dinner  was  a  successful  afifair,  and  all  present,  in- 
cluding the  guest  of  the  evening,  had  something  to  say. 
Brief  speeches  in  recognition  and  commendation  of  Mr. 
Brown's  contributions  to  science  and  engineering  were  made 
by  President  Dunn,  Past-presidents  Martin,  Lieb  and  Stott, 
Mr.  C.  A.  Mailloux,  Messrs.  Rugg,  Scribner  and  Barnes, 
members  of  the  Council,  and  by  Mr.  Brown's  prospective 
son-in-law,  Dr.  Meyer  Delius.  Letters  and  telegrams  of 
regret  were  received  from  Messrs.  Sprague,  Scott,  Stein- 
metz, Duncan,  Weaver,  Stanley,  Hering,  D.  C.  Jackson  and 
Morgan  Brooks.  It  is  twenty  years  since  Dr.  Brown  pre- 
viously visited  this  country,  but  he  hopes  to  raise  his  fre- 
quency and  to  return  for  the  San  Francisco  Exposition 
and  the  International  Congress  of  191 5. 

Following  is  the  text  of  the  resolution  conferring  hon- 
orary membership  on  Mr.  Brown: 

"Whereas  C.  E.  L.  Brown  has  rendered  eminent  services 
to  electrical  engineering  as  a  pioneer  in  the  electric  trans- 
mission of  power,  in  the  creation  of  types  of  electric  gen- 
erators and  motors,  and  in  the  design  of  electrical  ap- 
paratus ;  and 

"Whereas  the  constitution  of  the  American  Institute  of 
Electrical  Engineers  provides  that  by  the  unanimous  vote 
of  all  the  members  of  the  Board  of  Directors  honorary 
members  may  be  chosen  from  among  those  who  have  ren- 
dered acknowledged  eminent  services  to  electrical  engineer- 
ing or  its  allied  sciences:  it  is 
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"Jusoh'cd,  Th.it  Cliark's  luigciic  l.aiicilot  Miown,  of 
Hiulcn,  Switzerland,  bo  elected,  in  recognition  of  lii.s  mnner- 
oiis  contributions  to  electrical  etigineorinj;  and  its  arts,  to 
honorary  inenibership  in  the  American  Institute  of  I-'.lec- 
trical  Engineers. " 

.\  very  complete  account  of  tlic  career  of  Mr.  lirowii  is 
given  in  an  article  by  Mr.  B.  A.  Hehrend,  entitleil  "  The 
Hebt  of  I-'dectrical  l-.ngineering  to  C.  1'..  L.  Brown."  which 
extended  through  eight  issues  of  tiie  I'.lcctrical  World,  be- 
ginning Nov.  1 6,  1901. 


THE  ELECTRIC  VEHICLE  AT  BOSTON. 


At  a  regular  weekly  meeting  of  the  Luncheon  Club  hrancii 
of  the  New  Kngland  Section  of  the  N.  \\.  L.  A.  on  March 
15  a  paper  was  read  by  Mr.  VV.  P.  Kennedy,  consulting 
engineer,  New  York  City,  on  "The  Adaptability  of  Electric 
\'ehicles."  The  author  pointed  out  that  about  5000  com- 
mercial and  15,000  pleasure  vehicles  of  the  electric  type  are 
now  in  service,  representing  an  investment  of  about 
$40,000,000.  It  is  estimated  that  by  Sept.  i,  1912,  there  will 
be  $60,000,000  worth  of  this  type  of  apparatus  in  use,  repre- 

T.MU.E    I. COMPARATIVE   COST   DATA   FOR   ELECTRIC  AND   HORSE- 
DRAWN  VEHICLES,  HEAVY  SERVICE. 
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Ma- 
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43.2 
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TADIE   11. COMPARATIVE  COST  DATA  FOR  ELECTRIC  AND   HORSE- 
DRAWN   VEHICLES,   MEDIUM   SERVICE. 
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senting  a  total  annual  energy  consumption  of  65,000,000 
kw-hr.  For  the  past  two  years  nearly  70  per  cent  of  the 
commercial  vehicles  put  into  service  were  purchased  on  re- 
peat orders.  There  is  great  need  of  wider  publicity  regard- 
ing the  simplicity  of  the  electric  vehicle,  in  order  that  the 
business  may  grow  still  faster.  Insufficient  data  exist  as  to 
the  cost  of  horse  service  in  many  instances.  More  attention 
needs  to  be  given  to  the  economics  of  loading  and  unloading. 
The  author  concluded  with  the  accompanying  tables  of  com- 
parative cost  data,  secured  at  an  expense  of  about  $30,000. 
Two  classes  of  service  are  covered  in  the  tabulation.  One 
represents  the  haulage  of  heavy  loads  requiring  vehicles  of 
2  tons  and  5  tons  capacity,  and  the  other  group  represents 
medium  service,  the  vehicles  being  mainly  i-ton  and  J^-ton 
machines.  The  principal  feature  is  the  value  of  saving  to 
be  made  and  its  proportionate  relation  to  the  existing  cost 
and  to  the  investment  necessary  to  bring  about  the  reduc- 
tion. It  is  also  interesting  to  note  the  proportionate  re- 
lations between  present  horse  investment  and  machine  in- 


vestment, as  well  as  the  ratio  of  machine  expense  to  horse 
expense,  'ihe  figures  relating  to  horse  equipment  are  cer- 
tified as  correct  by  the  owners  of  the  installations,  and  the 
machine  equipment  has  been  determined  in  every  case  after 
a  complete  demonstration  and  analysis  of  the  working  con- 
ditions, 'i'hese  demonstrated  results  have  been  agreed  to  as 
convincing  and  satisfactory  by  the  interested  executives  in 
every  case,  and  the  data  are  therefore  of  unusual  value. 

Active  steps  are  to  be  taken  at  once  to  broaden  the  .scope 
of  the  Electric  Vehicle  Club  of  Boston,  according  to  an 
announcement  made  at  the  regular  weekly  meeting  and 
luncheon  on  April  3.  Through  the  courtesy  of  the  Boston 
Edison  company,  central-station  men  outside  its  territory 
will  be  successively  invited  to  attend  meetings  and  con- 
tribute to  the  discussion  of  electric-vehicle  topics.  EfYorts 
will  be  continued  to  acquaint  electric  vehicle  and  accessory 
manufacturers  with  the  campaign  the  club  is  making  and 
plans  are  under  consideration  for  the  preparation  of  a  regu- 
lar bulletin  of  current  progress.  At  the  latest  meeting  it 
was  stated  that  the  president  of  the  club  will  shortly  give 
an  illustrated  lecture  on  electric  fire  apparatus  before  the 
Brookline  (Mass.)  department. 

During  the  meeting  it  was  stated  by  General  Superin- 
tendent W.  H.  Atkins  of  the  Boston  Edison  company  that 
plans  are  afo^t  in  England  for  the  organization  of  a  special 
tour  to  America  in  the  coming  fall  in  connection  with  the 
Boston  1912  Electric  Show.  Messrs.  Cook  &  Son  are  ar- 
ranging to  conduct  a  party  of  not  less  than  eight  persons 
to  the  United  States,  leaving  Liverpool  on  the  Campania 
Sept.  14  and  returning  by  Oct.  11  on  the  Titanic  via  South- 
ampton. The  itinerary  includes  visits  to  the  points  of 
electrical  interest  at  New  York,  Philadelphia  or  Schenec- 
tady, Niagara,  Toronto,  the  St.  Lawrence  River,  Montreal 
and  Boston  for  £85  first  class,  or  £62  first  class  on  steamers 
only.  Space  in  the  Electric  Show  has  been  sold  to  elec- 
trical interests  in  Manchester,  England,  and  it  is  expected 
that  the  exhibition  at  Boston  will  prove  of  great  interest  to 
many  foreign  engineers  and  central-station  men. 


UNDERGROUND -CONDUIT    CONSTRUCTION    DIS- 
CUSSED AT  BOSTON. 


At  the  regular  weekly  meeting  of  the  Luncheon  Club 
branch  of  the  New  England  Section  of  the  N.  E.  L.  A.  on 
March  29,  at  Boston,  an  illustrated  talk  on  '"Underground 
Conduit  Construction"  was  given  by  Mr.  D.  A.  Harrington, 
Boston,  a  consulting  engineer  well  known  in  the  central- 
station  field.  Mr.  Harrington  described  the  principal  sys- 
tems in  use  in  modern  practice,  emphasizing  the  growing 
demands  now  in  evidence  for  watertight  construction. 
Quality  of  ducts  used  is  of  great  importance.  The  cost  of 
ducts  is  usually  only  10  or  15  per  cent  of  the  cost  of  the 
finished  conduit,  so  that  an  increase  or  decrease  of  even 
50  per  cent  in  the  duct  cost  means  only  a  change  of  5  per 
cent  in  the  total  cost  of  the  conduit.  Undue  prominence  is 
often  given  a  small  saving  per  foot  of  duct.  Manholes 
should  be  not  over  400  ft.  apart  as  a  general  rule.  The 
minimum  practical  size  for  a  main-line  manhole  is  about 
y/2  ft.  by  4  ft.  by  5  ft.,  limited  to  conduits  of  4  ducts  or  less. 
A  5-ft.  by  6-ft.  by  7-ft.  manhole  is  considered  satisfactory 
for  an  8-duct  conduit;  one  5  ft.  by  8  ft.  by  8  ft.  for  a  i6-duct 
installation,  and  one  8'  ft.  square  and  10  ft.  deep  for  30 
to  40  ducts.  A  growing  demand  exists  for  some  type  of  under- 
ground construction  satisfactory  for  use  in  the  residential 
and  outlying  districts  where  the  expense  of  a  first-class 
conduit  is  prohibitive  considering  the  small  amount  of  busi- 
ness to  be  handled.  In  such  a  district  two  or  four  clay  or 
fiber  ducts  may  be  laid  in  the  ground  without  a  concrete 
envelope  and  with  or  without  cement  or  asphaltum  joints, 
as  conditions  require,  covering  the  ducts  with  plank  or  other 
strong  material  to  distribute  the  street  load  anr'  nrotect  the 
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ducts  from  injury.  A  conduit  of  this  type  can  be  laid  near 
the  surface  and  requires  only  small  and  relatively  inex- 
pensive manholes,  the  cost  being  rarely  over  50  per  cent  of 
the  cost  of  a  first-class  conduit  with  concrete  envelope. 

Mr.  Harrington  emphasized  the  importance  of  laying 
conduit  to  a  straight  line  and  grade,  avoiding  sharp  bends. 
Drainage  and  ventilation  may  be  considered  together.  In 
one  or  two  localities  all  manholes  have  been  equipped  with 
drains  and  a  pipe  run  into  each  manhole  to  supply  air 
under  pressure,  the  openings  in  the  pipe  in  the  manholes 
being  regulated  to  produce  an  air  pressure  in  the  manholes 
slightly  in  excess  of  the  pressure  of  gas  in  the  adjacent 
ground.  This  system  is  effective,  but  too  expensive  for  or- 
dinary use.  The  plan  of  making  all  manholes  reasonably 
tight,  waterproofing  when  necessary  and  providing  against 
gas  by  plastering  the  walls  thoroughly  and  closing  all  ducts 
at  the  manholes  is  usually  successful.  With  increasing 
sentiment  for  better  conduits,  including  skilled  supervision 
of  their  installation,  more  attention  will  be  paid  to  water- 
proofing and  ventilation. 


MULTI-VOLTAGE    SYSTEM    FOR    CHARGING 
ELECTRIC  AUTOMOBILE  BATTERIES. 


At  the  regular  meeting  of  the  Electric  Vehicle  Association 
of  America  held  in  New  York  on  March  26  Mr.  J.  F. 
Lincoln,  of  Cleveland,  presented  a  paper  entitled  "Efficient 
Charging  of  Electric  Automobile  Batteries.  "  In  the 
prefatory  remarks  the  author  drew  attention  to  the  disad- 
vantages of  the  single-voltage  system  of  charging  through 
a  rheostat  with  losses  ranging  from  5  to  80  per  cent,  and 
also  to  the  drawbacks  of  charging  batteries  in  series,  espe- 
cially when  the  batteries  are  not  in  an  equal  state  of  dis- 
charge. Mr.  Lincoln,  moreover,  contended  that  the  cost  of 
tube  breakage  in  the  usual  garage  militated  against  the  use 
of  the  mercury-arc  rectifier  for  charging  purposes.  In  the 
estimation  of  the  author,  the  ideal  charging  system  would, 
because  of  the  wide  diversity  of  voltages  employed  in  com- 
mercial cars,  require  a  multi-voltage  source  of  supply.  In 
series  with  the  battery  there  should  be  placed  a  small  ohmic 
resistance,  which  will  automatically  cause  the  charging  rate 
to  decrease  as  the  charge  goes  on,  consequent  on  the  rising 
voltage  of  the  battery.  It  will  also  be  necessary  to  have 
the  rheostat  so  arranged  that  any  charging  rate  can  be  given 
to  the  battery,  from  5  to  60  amp,  without  danger  to  the 
rheostat.  As  an  added  advantage  to  such  a  system,  arrange- 
ment should  be  made  so  that  the  state  of  charge  and  rate  of 
charge  of  each  battery  in  the  circuit  can  be  read  from  a 
central  panel.  To  fulfil  these  requirements  the  company 
represented  by  the  author  has  devised  a  number  of  special 
pieces  of  apparatus  especially  adapted  to  the  work.  These 
are  primarily,  where  the  supply  is  alternating  current,  a 
motor-generator  set,  the  generator  being  wound  for  tensions 
of  70  and  105  volts.  Directly  connected  to  the  generator 
is  a  small  double  commutator  booster,  whose  fields  are  given 
constant  excitation  from  the  105-volt  generator.  The  two 
windings  on  the  armature  are  arranged  to  deliver  5  volts. 
With  such  an  outfit  it  will  be  possible  to  add  to  or  subtract 
from  the  voltage  of  the  main  generator,  and  in  this  way 
voltages  ranging  from  65  to  115  in  5-volt  steps  may  be 
obtained.  Moreover,  the  positive  or  negative  boost  is  taken 
from  opposite  sides  of  the  small  booster,  so  that  the  rating 
of  the  booster  is  very  small  in  comparison  with  the  rating 
of  the  main  generator.  The  author  contends  that  with  a 
charging  outfit  such  as  described  all  of  the  usual  batteries 
now  in  operation  can  be  charged  direct  from  the  system 
without  a  loss  which  will  exceed  a  maximum  of  5  volts,' 
and  that  in  actual  practice  the  loss  will  average  considerably 
less  than  2  volts.  This  would  mean  a  saving  of  from  2  to 
50  per  cent  over  the  single-voltage  system  and  would  also 
permit  batteries  to  be  charged  in  parallel,  which  is  quite  im- 


portant. Another  important  feature  is  that,  since  there  is 
a  very  small  resistance  in  series  with  the  battery,  the 
charging  rate  will  automatically  taper  off.  The  system  has 
also  commercial  advantages,  which  the  author  described  at 
length. 

The  paper  was  discussed  by  Messrs.  S.  E.  Harris,  T.  H. 
Schoepf,  Q.  A.  Brackett,  R.  E.  Russell,  Bruce  Ford,  R.  M. 
Lloyd  and  C.  A.  Graves.  Mr.  Harris  contended  that  in  the 
New  York  Edison  Company's  practice  a  tapering  charge 
may  be  obtained  without  touching  the  rheostat,  and  that 
the  rheostatic  method  with  forty-two  cells  on  standard  cen- 
tral-station direct-current  circuits  gave  an  efficiency  of 
about  90  per  cent,  whereas  the  efficiency  with  motor-gen- 
erator sets  is  much  below  this. 

Mr.  Schoepf  maintained  that  for  large  garages  two 
motor-generator  outfits,  each  capable  of  delivering  tensions 
varying  from  60  to  125  volts  through  field  regulation,  were 
preferable  to  the  scheme  proposed  by  the  author. 

Both  Mr.  Brackett  and  Mr.  Russell  outlined  in  great  de- 
tail the  advantages  of  the  mercury  arc  rectifier  over  the 
motor-generator  set,  especially  for  private  installations,  due 
to  its  higher  efficiency  and  the  ability  to  cut  off  the  rectifier 
automatically  from  the  circuit  when  the  charging  is  com- 
plete. Mr.  Russell  maintained  that  there  are  approxi- 
mately 10,000  rectifiers  at  present  in  use  in  private  garages, 
and  while  there  are  800  rectifiers  in  use  in  the  city  of 
Cleveland  at  the  present  time,  there  are  only  250  motor- 
generator  sets  in  use  in  that  city. 

Mr.  Lloyd,  of  the  General  Vehicle  Company,  favored  the 
rheostatic  method  of  charging  with  a  full-size  battery  from 
the  1 1 5-volt  system,  on  the  score  of  simplicity. 

In  answer  to  questions,  Mr.  Lincoln  pointed  out  that  up 
to  1912  the  greater  number  of  pleasure  vehicles  on  the 
market  were  equipped  with  thirty  cells  of  battery  or  less. 
He  also  drew  attention  to  the  fact  that  the  ordinary  mer- 
cury-arc rectifier  is  not  suitable  for  use  in  connection  with 
Edison  batteries.  The  representatives  of  the  General  Elec- 
tric and  Westinghouse  companies  present  stated  that  a 
mercury  rectifier  set  is  obtainable  for  use  with  the  Edison 
battery. 


TECHNICAL  TRAINING  FOR    WESTINGHOUSE 
EMPLOYEES. 


Having  an  active  membership  of  about  750  men,  the 
Westinghouse  Club,  Wilkinsburg,  Pa.,  is  conducting  an 
important  educational  work  among  the  employees  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  the 
Westinghouse  Air  Brake  Company,  the  Westinghouse  Ma- 
chine Company  and  the  Union  Switch  &  Signal  Company, 
which  companies  provide  the  clubrooms  and  supervise  the 
general  organization.  Although  membership  of  the  club  is 
open  to  any  male  employee  of  the  companies,  yet  about 
one-half  of  the  membership  is  composed  of  college  grad- 
uates in  apprenticeship  work. 

During  the  first  three  nights  of  each  week  meetings  are 
held  of  certain  technical  sections  composed  of  from  twelve 
to  seventy-five  men  studying  under  the  direction  of  leaders 
selected  from  the  engineering  and  sales  staffs  of  the  com- 
panies. Among  the  subjects  covered  in  this  way  are  switch- 
board engineering,  sales,  railway  projects,  incandescent 
lamps,  transformers,  power-house  equipment,  detail  and 
supply,  illumination,  railway-motor  control,  industrial-mo- 
tor control,  factory  testing,  railway  signaling  equipment, 
central-station  development,  brake  equipment,  industrial 
motor  applications  and  works  management.  The  club  also 
provides  weekly  lectures  of  a  semi-technical  nature  by  well- 
known  engineers  and  educators.  On  almost  every  Saturday 
afternoon  trips  are  made  to  notable  industrial  establisii- 
ments  in  the  Pittsburgh  district,  including  rolling  mills, 
tube  mills,  blast  furnaces,  coal  mines,  cement  mills,  glass 
mills,  locomotive  and  car  works,  oil  wells,  power  stations, 
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machine  shops  ami  many  oilier  plants  ol   interest  to  engi- 
neers for  which  this  district  is  noted. 

The  educational  work  of  the  cluh  ch)es  not  take  the  place 
of  the  rej;ular  training  recpiircd  of  all  engineering  api)ren- 
tices,  hut  is  supplementary  thereto  along  the  lines  in  which 
the  men  arc  most   interested. 


PROTECTION  OF    TRANSMISSION  [CIRCUITS    AND 
APPARATUS. 


The  general  subject  of  method  and  means  for  protecting 
transmission  circuits  and  apparatus  from  overloads,  short- 
circuits,  internal  and  external  disturbances  has  been  dis- 
cussed at  three  meetings  of  the  American  Institute  of 
Electrical  Engineers,  held  in  Boston,  Chicago  and  New 
York. 

CHARACTERISTICS   OF   PROTECTIVE   RELAYS. 

At  a  special  meeting  of  the  Boston  Section  of  the  Amer- 
ican Institute  of  Electrical  Engineers  held  at  Tufts  Col- 
lege, Mass.,  Mr.  G.  A.  Burnham,  electrical  engineer  of 
the  Condit  Electrical  Manufacturing  Company,  Boston, 
read  a  paper  on  "The  Characteristics  of  Time-Limit  Re- 
lays for  Selective  Action."  The  author  pointed  out  that 
the  time-limit  relay  is  the  most  important  piece  of  auxiliary 
apparatus  in  the  equipment  of  any  transmission  system, 
protection  of  apparatus  and  continuity  of  service  both 
depending  upon  it.  The  increase  of  capacity  and  changes 
of  design  of  generating  units  and  transmission  systems 
within  recent  years  have  brought  about  a  condition  where- 
by the  time-limit  relay  of  a  few  years  ago  will  not  meet 
the  present  conditions.  Two  classes  of  time-limit  relays 
are  used  extensively  for  the  selective  operation  of  circuit- 
breakers  on  transmission  systems — plain  overload  and 
reverse  power.  The  plain  overload  relay  or  the  reverse- 
power  type  may  have  an  inverse  action  in  which  the 
greater  the  current  the  less  the  time  required  for  opera- 
tion, or  the  so-called  definite  action  in  which  the  time  of 
operation  is  independent  of  the  current.  The  inverse  time- 
limit  relay  would  handle  the  situation  well  if  an  inverse 
curve  of  the  proper  type  could  be  obtained.  The  inverse 
time-limit  relays  of  the  past  had  a  curve  of  such  a  char- 
acter that  three  or  four  times  full-load  current  would 
cause  their  operation  almost  instantly.  In  any  well- 
designed  system  of  distribution  such  an  overload  should 
not  be  disastrous  if  held  on  for  two  or  three  seconds. 
Ten  to  twenty  times  full-load  current  is  often  reached  on 
severe  short-circuits.  Hence  a  relay  operating  practically 
instantly  at  four  or  five  times  full-load  current  interrupts 
the  service  in  the  face  of  the  ability  of  the  generating  and 
transforming  equipment  to  withstand  the  stresses  imposed. 

Mr.  Burnham  said  that  to  obtain  any  degree  of  accu- 
racy a  great  amount  of  torque  must  be  available  in  com- 
parison with  the  amount  of  power  required  to  operate  the 
timing  mechanism ;  but,  on  the  other  hand,  the  relay  must 
be  designed  to  consume  very  little  energy,  as  the  supply 
usually  comes  from  the  secondary  of  a  series  transformer. 
The  power-factor  should  be  high  in  order  that  the  relay 
when  operated  in  series  with  instruments  may  introduce 
the  minimum  error.  The  author  then  presented  details  of 
a  motor-operated  relay  of  recent  design  which  presents 
many  novel  features.  An  armature  is  mounted  in  ball 
bearings  and  arranged  to  rotate  in  a  bipolar  field.  The 
field  frame  is  split,  the  upper  pole  being  permanently 
fastened  to  the  main  casting,  and  the  lower  pole  is  fas- 
tened to  a  system  of  pivoted  arms  having  contact  with  a 
compression  spring  used  in  current  calibration.  The  fields 
are  connected  in  multiple.  Current  passes  through  these 
coils  from  a  series  transformer,  and  when  of  sufficient 
value  to  overcome  the  spring  tension  the  lower  half  of 
the  movable  field  is  attracted  to  the  top.  When  the  mag- 
netic pull  is  sufficient  to  raise  the  lower  half  of  the  mag- 


netic circuit  a  metallic  pin  closes  stationary  contacts,  trans- 
forming the  electromagnet  into  a  repulsion  motor  and  re- 
sulting in  the  rotation  of  the  armature.  The  current  in 
the  armature  is  induced  electrically.  The  load  on  the  mo- 
tor is  practically  constant,  and  with  a  different  current 
value  in  the  field  up  to  a  certain  point  the  induced  current 
in  the  armature  will  increase  in  i)roportion  to  the  current 
in  the  field  coils.  The  torque  of  the  motor  is  increased, 
and  with  a  constant  load  the  speed  will  increase  with  an 
increase  of  torque.  As  the  distance  is  fixed  through  which 
the  contact  travels,  the  time  required  for  it  to  close  the 
circuit  and  open  the  breaking  device  will  vary  inversely 
as  the  speed  or  current,  giving  an  inverse  curve.  M 

Mr.  Burnham  said  that  it  has  been  a  comparatively  easy  f 
matter  to  produce  an  inverse  curve,  but  a  difTicult  problem 
to  produce  a  curve  in  which  the  first  part  was  inverse  and 
the  last  part  definite,  and  to  the  author's  knowledge  there 
was  never  a  relay  available  with  these  characteristics 
until  the  present  type  was  placed  on  the  market.  In  order 
to  produce  the  definite  part  of  the  curve,  the  windings  are 
so  proportioned  with  relation  to  the  magnetic  circuit  that 
it  is  saturated  at  whatever  point  it  is  desired  to  have  the 
definite  part  of  the  curve  start.  By  the  saturation  of  the 
iron,  even  if  the  amount  of  current  increases  in  the  field 
coils,  there  is  practically  no  increase  in  flux  and  hence  no 
increase  in  torque ;  therefore  the  speed  and  time  remain 
constant  beyond  the  point  of  saturation.  The  time-element 
is  inherent  in  the  design  of  the  relay  itself,  and  no  extern 
nal  control  magnets  are  required  for  the  motor.  The  shape 
of  the  curve,  the  current  calibration  and  the  time  control 
are  all  accomplished  by  the  peculiar  design  of  the  motor, 
and  no  co-operating  apparatus  such  as  individual  circuit- 
closing  relays  or  shunts  is  required.  The  change  of  time 
is  simply  effected  by  shortening  the  distance  through  which 
the  contact  travels,  and  the  general  shape  of  the  operating 
curve  is  not  affected. 

Tests  of  the  relay  at  Chicago  show  that  there  is  an  aver- 
age variation  throughout  the  entire  curve  of  only  0.074 
second,  and  the  average  variation  in  the  definite  part  of 
the  curve  is  only  0.046  second.  Although  the  maximum 
current  indicated  in  the  test  was  50  amp,  recent  tests  at 
Philadelphia  show  that  even  at  90  amp  there  is  no  change 
whatever  in  the  time  of  operation.  The  resetting  qualities 
of  the  device  are  extremely  good  because  current  calibra- 
tion is  obtained  by  spring  compression,  maintaining  a  con- 
stant air-gap,  instead  of  employing  gravity  control  with  a 
varying  air-gap.  The  smaller  the  air-gap  the  better  the 
resetting  qualities.  The  resetting  occurs  when  the  current 
has  decreased  20  to  25  per  cent  below  minimum  current  set- 
ting. Creeping  cannot  occur,  as  the  armature  circuit  is 
kept  open  all  the  time  until  the  minimum  current  setting 
point  is  reached.  The  torque  and  power  of  the  motor  are 
great  compared  with  the  friction  load,  and  as  the  motor  is 
much  more  efficient  than  the  solenoid  type  of  relay,  together 
with  the  absence  of  any  retarding  device  requiring  power 
for  operation,  the  energy  consumption  is  very  small.  At  a 
load  of  3  amp  the  relay  consumed  6.6  volt-amp,  and  at  5 
amp,  19-volt-amp.  A  solenoid  relay  consumed  27  volt-amp 
at  5-amp  load,  and  the  motor-operated  relay,  18  volt-amp. 
The  ampere-turns  are  reduced  by  the  elimination  of  the  re- 
tarding elements,  only  twenty  convolutions  of  wire  being 
required  in  the  field  of  the  relay.  This  results  in  low  re- 
actance and  high  power-factor,  which  is  very  desirable 
when  a  relay  and  instruments  are  operated  from  the  same 
transformer.  At  3  amp  the  power-factors  were  37  per 
cent  for  a  motor-operated  relay  and  30  per  cent  with  a 
solenoid,  the  corresponding  figures  at  5  amp  being  42  and 
31  per  cent.  On  account  of  the  saturation  of  the  magnetic 
circuit  the  magnetic  pull  and  mechanical  impact  are  no 
greater  at  5000  per  cent  overload  than  at  400  per  cent. 
No  particular  curve  or  setting  is  best  for  all  conditions, 
but  the  relay  having  the  greatest  accuracy  and  perform- 
ance which  will  allow  of  close  selective  setting  will  reduce 
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tlic  niaximuiu  time  to  the  least  possible  value  for  short- 
circuits,  and  this  is  a  most  important  and  desirable  feature 
for  the  protection  of  systems  of  large  capacities. 

PROTECTION   OF  CIRCUITS  AND  APPARATUS. 

Mr.  James  Lyman  read  a  paper  entitled  "Protection  of 
High-Tension  Power  Circuits  and  Apparatus"  at  a  joint 
meeting  in  Chicago  of  the  Electrical  Section  of  the  West- 
ern Society  of  Engineers  and  the  Chicago  Section  of  the 
American  Institute  of  Electrical  Engineers. 

The  author  outlined  the  operating  characteristics  of  in- 
stantaneous relay,  and  showed  it  to  be  disadvantageous  in 
not  discriminating  between  overload  and  fault  in  the  sys- 
tem and  in  not  being  selective  in  its  action.  For  selective 
service  the  inverse  type  of  relay  and  the  reverse-power 
type  of  relay  have  been  developed.  The  inverse-time-limit 
relay  operates  with  a  rapidity  varying  inversely  with  the 
overload,  and  hence  is  slightly  selective  and  somewhat  dis- 
criminating. 

For  perfect  performance  a  relay  should  accurately  dis- 
criminate between  a  fault  and  an  overload  and  should  dis- 
connect a  faulty  circuit  before  other  circuits  become  dam- 
aged. The  author  stated  that  the  Merz-Price  protective 
gear,  named  after  its  inventor,  performs  these  functions. 
Any  feeder  or  apparatus  protected  by  it  is  promptly  cut  out 
of  circuit  simultaneously  at  both  ends,  while  it  is  not 
afifected  by  any  healthy  overload  of  energy  flow  in  either 
direction.  The  system  is  based  on  the  principle  that,  while 
normally  the  amount  of  current  leaving  a  conductor  at  one 
end  is  equal  to  that  which  enters  it  at  the  other,  as  soon 
as  a  fault  or  leak  develops  this  equality  disappears.  Series 
transformers  are  at  both  ends  of  each  conductor  of  the 
cables,  their  secondaries  being  connected  in  opposition  by 
means  of  pilot  wires  with  relays  in  circuit.  When,  owing 
to  a  fault,  the  balance  between  the  two  sets  of  series 
transformers  is  upset,  and  in  consequence  a  current  flows 
through  the  pilot  wire,  the  switches  are  tripped  at  both 
ends  of  the  cable.  In  this  way,  as  a  fault  affects  only  the 
particular  pair  of  series  transformers  on  either  side  and 
immediately  adjacent  to  it,  causing  a  current  to  flow  along 
the  pilot  wire  connecting  these  transformers,  the  faulty 
section  is  isolated  without  disturbing  any  other.  There  are 
several  ways  of  creating  the  balance  of  opposed  forces 
applicable  to  various  sets  of  conditions,  but  the  principle 
remains  the  same  in  all.  With  this  system  it  is  possible  to 
obtain  the  full  advantages  of  a  duplicate  supply,  because 
the  whole  network  may  be  kept  continuously  alive  in  the 
assurance  that  a  faulty  cable  or  other  piece  of  apparatus 
will  be  isolated  without  in  any  way  affecting  the  healthy 
duplicate,  which  will  be  thus  left  intact  and  automatically 
take  the  load  without  even  momentary  cessation  of  supply. 
No  matter  how  much  current  flows  through  a  healthy  sec- 
tion— that  is,  a  section  in  which  there  is  no  fault — the 
balance  in  the  pilot-wire  circuit  controlling  such  section  will 
not  be  afifected. 

The  one  objection  to  the  Merz-Price  protective  gear  is 
the  cost  of  the  pilot  cable,  which  is  from  $800  to  $1,000  per 
mile,  not  including  ducts.  The  considerable  expense  of 
the  pilot  cable  will  probably  limit  the  use  of  the  device  to 
very  important  circuits  from  generating  station  to  substa- 
tion and  for  tie  lines  between  stations.  It  has  been  in  suc- 
cessful operation  in  England  for  more  than  two  years,  the 
principal  installation  being  on  the  Northeast  Coast  Power 
Company's  system  in  the  vicinity  of  Newcastle,  where  more 
than  1000  sets  of  protective  gear  are  in  operation,  giving 
perfect  protection  and  uninterrupted  service. 

Discussion. 

The  discussion  related  mainly  to  the  Merz-Price  pro- 
tective gear  for  high-tension  apparatus,  to  which  the  main 
body  of  the  paper  was  devoted.  The  consensus  of  opinion 
was  that  this  apparatus  exhibits  successful  and  original 
engineering,  worked  out  particularly  for  the  needs  of  such 


systems  as  that  of  the  North  East  Coast  Power  System  of 
England,  but  that  it  did  not  necessarily  follow  that  it  was 
we.ll  adapted  for  the  needs  of  large  producers  of  electrical 
energy  in  the  principal  American  cities. 

Mr.  R.  F.  Schuchardt,  electrical  engineer  of  the  Com- 
monwealth Edison  Company,  praised  the  paper  and  said 
it  was  the  first  time  that  a  detailed  description  of  this  con- 
struction had  been  presented  at  an  American  meeting.  The 
oil  switch  is  a  very  important  feature  of  power-apparatus 
protection,  but  it  is  a  question  whether  instantaneous  action 
is  desired.  The  pop  valves  used  by  the  Commonwealth 
Edison  Company  on  the  air  dash-pots  of  the  inverse-time- 
limit  overload  relays  of  the  25-cycle  feeders  were  installed 
several  years  ago,  primarily  to  insure  the  reliability  of  the 
relay.  After  they  were  installed  a  conduit  relay  was 
brought  out,  and  now  there  is  said  to  be  available  a  relay 
which  is  really  selective.  The  Merz-Price  system  is  in- 
genious and  excellent  in  its  proper  place.  However,  it  is 
not  a  cure-all  for  troubles  of  large  systems.  It  has  some 
advantages,  and  one  is  the  prevention  of  the  develop- 
ment of  a  fault.  However,  switches  can  be  designed  to 
liandle  most  cable  break-downs.  The  principal  disadvantage 
of  the  system  is  its  high  cost.  It  also  adds  complication, 
which  is  a  serious  point.  It  may  be  dangerous  to  put  entire 
reliance  on  it.  The  need  for  separate  scries  transformers 
of  special  type  is  another  objection.  It  is  possible,  also, 
that  a  break  might  occur  in  the  pilot-wire  circuit  without 
being  detected ;  and,  furthermore,  the  switch  gear  and  bus- 
bars are  absolutely  unprotected,  being  outside  of  the  zone 
of  protection.  This  objection  is  met,  however,  by  the  in- 
troduction of  the  iron-clad  type  of  switch. 

Mr.  Schuchardt  pointed  out  that  the  conditions  of  the 
Newcastle-on-Tyne  system  are  quite  different  from  those 
in  large  American  cities.  The  comparative  freedom  of 
large  European  systems  from  break-down  troubles  is  due 
largely  to  the  higher  grade  of  cable  employed.  American 
manufacturers  do  not  seem  to  be  able  to  produce  cable  equal 
to  that  insisted  upon  by  the  English  engineers.  Mr. 
Schuchardt  praised  the  work  of  Messrs.  Merz  and  Price, 
but  said  that  in  this  country  what  seemed  to  be  most  needed 
is  a  proper,  satisfactory,  reliable  reverse-power  relay. 
The  use  of  this  device,  together  with  the  selective  relay 
now  promised,  should  be  sufficient  to  protect  high-potential 
electric  systems. 

Mr.  Peter  Junkersfeld,  of  the  Commonwealth  Edison 
Company,  sketched  the  development  of  high-tension  pro- 
tective apparatus  for  the  underground  transmission  and 
distribution  system  in  Chicago.  For  the  conditions  en- 
countered in  the  North  East  Coast  Power  System  of  Eng- 
land the  Merz-Price  relay  system  works  out  very  well  and 
displays  sound  engineering  judgment,  but  that  is  an  inter- 
connected system,  with  a  large  number  of  comparatively 
small  substations,  and  the  energy  flows  both  ways  at  dif- 
ferent times.  The  Newcastle-on-Tyne  people  have  worked 
out  their  own  problems,  but  the  conditions  are  quite  dif- 
ferent in  American  cities.  The  speaker  praised  the  iron- 
clad switch  gear  described  in  the  paper,  and  he  said  that 
that  type  of  protection  for  use  in  power  houses  and  sub- 
stations is  now  being  introduced  in  this  country. 

Mr.  Frank  F.  Fowle  also  praised  the  ironclad  switch 
gear,  and  among  other  things  pointed  out  that  it  prevented 
injuries  to  persons  and  bade  fair  to  result  in  the  saving  of 
life. 

Mr.  W.  L.  Abbott,  chief  operating  engineer  of  the  Com- 
monwealth Edison  Company,  detailed  the  practical  difficul- 
ties encountered  by  that  company  in  its  high-tension,  alter- 
nating-current work.  The  protection  of  lines  above  9000 
vohs  still  leaves  something  to  be  desired.  It  seems  prob- 
able that  ultimate  relief  will  be  attained  by  better  insula- 
tion rather  than  by  any  kind  of  protective  devices.  The 
latter  are  "contraptions,"  however  efficient  they  may  be, 
and  simplicity  in  power  houses,  transmission  lines,  substa- 
tions and  distribution  is  to  be  desired  greatly.     Mr.  Abbott 


I-:  ! .  !•:  C  'I'  I<  I  C  A  L     W  O  K  L  D 


Vor..  59,  No.  14. 


agreed  with  Mr.  Schuclianlt  that  a  tiiglicr  j^railo  of  cable  is 
iKtikil   ill   this  country. 

Mr.  1).  W.  Roper,  of  tlic  same  coin|)aiiy,  describetl  tlic 
instantaneous  overload  relays,  which  are  selective,  used  by 
the  Interborougii  system  in  New  York.  These  have  certain 
atlvantagcs,  but  they  apply  only  to  cables  that  break  down 
to  ground  and  not  to  cables  that  break  down  between 
phases.  The  Mcrz- Price  system  described  in  the  paper 
uoulil  i\'(iuirt.'  about  double  the  number  of  series  trans- 
formers needed  in  a  radial  system  such  as  is  used  in  Chi- 
cago. The  series  transformer  is  a  vulnerable  piece  of 
apparatus,  and  the  number  used  should  not  be  increased 
nu)re  than  necessary.  In  Chicago  fully  half  of  the  troubles 
on  uiulerground  lines  are  dur  to  external  causes.  If  the 
Merz-Price  system  were  used  these  accidents  might  affect 
the  pilot  wires  also. 

iMr.  George  11.  Lukes,  general  superintendent  of  the 
Public  Service  Company  of  Northern  Illinois,  spoke  of 
substation  construction.  Here  less  expensive  construction 
and  greater  simplicity  are  needed.  Mr.  Lukes  expressed 
his  interest  in  some  of  the  substations  with  "brick  switch- 
boards," used  on  the  Newcastle-on-Tyne  system.  In  a 
scattered  electric-service  system,  where  the  demand  on 
many  substations  is  small,  the  substation  expense  becomes 
important.  In  this  country  it  usually  costs  between  $5,000 
and  $6,000  a  year  to  maintain  a  small  substation  such  as  is 
used  in  commercial  practice.  Half  of  this  goes  for  labor 
and  maintenance  and  half  for  fixed  charges.  This  expense 
may  be  cut  down,  perhaps,  by  developing  substation  ap- 
paratus not  requiring  attendance. 

Mr.  H.  B.  Gear,  of  the  Commonwealth  Edison  Company, 
said  that  the  average  output  of  the  substations  of  the 
North  Kast  Coast  Power  System  seems  to  be  about  800  kw, 
while  in  Chicago  it  is  about  2000  kw.  In  the  latter  city, 
therefore,  it  would  not  be  practicable  to  loop  the  substa- 
tions on  a  ring  system,  owing  to  the  limited  carrying 
capacity  of  the  cables.  Mr.  Junkersfeld  added  that  out  of 
150  substations  in  the  North  East  system  about  100  had  less 
than  200  kw  connected  load. 

Answering  various  questions  and  in  closing  Mr.  Lyman 
made  some  additional  points.  He  explained  why  the  or- 
dinary series  transformer  is  not  well  adapted  for  the 
Merz-Price  balanced-voltage  system  of  protecting  cables. 
Turning  to  another  phase  of  the  subject,  he  said  that  a 
variation  of  5  per  cent  in  voltage  is  permitted  under  the 
conditions  of  the  Newcastle  system.  This  would  not  be 
allowed  in  American  cities,  and  permits  the  absence  of  volt- 
age regulators  and  some  instruments,  making  possible 
greater  simplicity  in  substation  design.  Many  of  the  sub- 
stations of  the  North  East  system  have  no  operators. 
Usually  the  small  substations  in  this  class  are  for  the  in- 
dividual needs  of  large  consumers.  Aerial  circuits  are 
protected  by  the  Merz-Price  system  in  some  instances. 
Here  the  pilot  wire  is  suspended  from  messenger  wire. 
The  system  is  not  to  be  recommended  for  all  large  com- 
mercial power  installations.  It  has  merit  in  certain  condi- 
tions, as  where  heavy  power  is  transmitted  a  comparatively 
few  miles  and  where  absolute  reliability  is  desired.  The 
great  advantage  of  this  system  of  protection  is  that  a  large 
system  may  be  operated  safely  in  parallel  by  its  use.  It 
also  increases  the  reserve  capacity  of  the  circuits  leading 
from  the  substations.  Furthermore,  it  does  away  with 
emergency  or  reserve  cables.  As  to  complication,  perhaps 
as  much  apparatus  is  cut  out  as  is  added.  Engineers  of 
this  country  are  apt  to  think  in  terms  of  radial  transmis- 
sion to  substations,  and  should  keep  open  minds  for  im- 
provements such  as  the  Merz-Price  system  seems  to  offer 
under  certain  conditions. 

PROTECTION     OF    HIGH-VOLTAGE    SYSTEMS. 

At  a  meeting  of  the  Institute  held  in  New  York  on  March 
8  Mr.  E.  M.  Hewlett  presented  a  paper  entitled  "Character- 
istics  of   Protective   Relays,"   and   a   paper   by   Dr.    C.    P. 


.Steiniiietz  entitled  "Some  Problems  of  High- Voltage  Trans- 
missioiis"  was  read  by  Mr.  C.  \V.  .Stone  in  the  absence  of 
the   author. 

In  the  pajjer  by  Mr.  L.  M.  Hewlett  were  described  the 
chief  characteristics  of  protective  relays  necessary  for  the 
automatic  and  selective  action  of  circuit-breaking  and 
switching  devices  connected  to  an  electrical  distributing 
system.  The  author  stated  that  it  is  desirable  to  consider 
separately  the  various  conditions  to  be  met  by  a  relay,  and 
then  to  select  the  relay  with  the  most  suitable  character- 
istics. No  one  relay  will  satisfactorily  comply  with  all 
operating  conditions.  In  a  generating  station  it  is  of  the 
utmost  importance  to  keep  the  generators  in  service,  be- 
cause the  possibility  of  trouble  arising  between  the  genera- 
tors and  the  busbars  is  rather  remote.  The  switches  may 
be  either  non-automatic  or  equipped  with  definite-time-limit 
relays  having  approximately  a  straight-line  characteristic. 
The  relay  should  be  arranged  to  trip  the  generator  switch 
only  as  a  last  resort,  after  the  automatic  switches  more 
remote  from  the  generators  have  failed  to  isolate  the 
trouble.  It  is  often  desirable  to  have  an  indication  of  re- 
versal of  energy  flow  in  the  generator  circuits  without 
automatically  tripping  the  generator  switches.  To  meet 
this  condition  use  may  be  made  of  the  so-called  reverse- 
current  time-limit  relay,  which  will  operate  on  small  power 
reversals  without  indicating  direct  overloads  of  short  dura- 
tion. In  order  to  isolate  transformers  which  may  develop 
internal  short-circuits,  use  may  be  made  of  instantaneous 
relays  sufficiently  sensitive  to  operate  on  a  small  reversal 
of  power  in  order  to  minimize  the  damage.  Where  dis- 
tributing feeders  are  run  in  parallel  from  central-station 
busbars  the  feeders  must  be  cut  out  selectively  and  the 
different  sections  in  series  must  also  be  selectively  cut  out, 
so  as  to  isolate  the  section  and  feeder  in  which  the  trouble 
occurs.  Use  should  be  made  in  this  connection  of  inverse 
time  overload  relays  having  the  proper  characteristics. 
Where  two  transmission  lines  are  operated  in  parallel  in 
such  a  way  that  either  of  them  can  carry  the  entire  load 
under  emergency  conditions,  it  is  advisable  to  install  an 
instantaneous  differential  balanced  relay  in  the  indicating 
line  of  each  substation  in  the  series.  This  relay  should  be 
arranged  to  open  the  line  when  each  reversal  of  power 
occurs,  and  at  the  same  time  to  lock  the  relay  in  the  other 
line  to  prevent  its  operating  by  reason  of  overload. 

In  his  paper  Dr.  Steinmetz  called  attention  to  the  fact 
that  the  emf  impressed  upon  a  number  of  similar  disk  sus- 
pension insulators  in  series  does  not  divide  equally  between 
the  disks,  and  stated  that,  in  order  to  extend  the  insulating 
possibilities  of  the  suspension  insulator  type  far  beyond  the 
voltage  now  contemplated,  it  will  be  necessary  to  use  in- 
sulator disks  of  graded  capacity,  so  that  the  disk  nearest  the 
line  has  the  highest  and  that  nearest  the  ground  the  lowest 
capacity.  The  capacities  of  the  successive  insulators  of  the 
series  should  be  so  proportioned  that  the  product  of  the 
capacity  and  the  total  displacement  current  of  each  insulator 
disk  will  be  proportional  to  its  disruptive  strength.  How- 
ever, the  real  limitation  in  transmission  voltage  at  the 
present  time  relates  to  the  escape  of  electric  energy  into  the 
air  directly  from  the  conductors.  By  the  use  of  large 
aluminum  conductors,  and  possibly  even  with  separate  tower 
lines  for  each  separate  conductor  in  order  to  obtain  a  great 
distance  between  individual  conductors,  it  may  be  possible 
to  reach  250,000  volts  for  transmission,  and  possibly  even 
higher  voltages  by  using  special  designs  of  line  conductors. 
Atmospheric  lightning  has  practically  ceased  to  be  a  for- 
midable enemy  of  long-distance  transmission,  following  the 
introduction  of  the  aluminum-cell  lightning  arrester  for 
protecting  the  station  and  overhead  grounded  wires  for  pro- 
tecting the  transmission  circuits. 

At  low  voltages  the  internal  distributed  capacity  of  the 
transformer  is  a  negligible  factor,  but  at  very  high  volt- 
ages the  electrostatic  capacity  of  the  transformer  becomes 
appreciable,  the  high-potential  coil  of  the  transformer  rep- 
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resenting  a  circuit  containing  distributed  capacity,  induct- 
ance, resistance  and  conductance,  just  as  does  a  transmis- 
sion line.  In  view  of  the  different  numerical  values  of  the 
constants  in  the  transformer  from  those  in  the  transmission 
line,  cumulative  oscillations  are  more  liable  to  occur  in 
transformers  than  in  transmission  lines.  High-frequency 
oscillations  may  originate  in  the  high-potential  coils  of  the 
transformer,  or  oscillations  originating  in  the  transmitting 
line  may  enter  the  transformer  and  then  in  passing  over  the 
transition  point  from  line  to  transformer  may  increase  in 
voltage,  while  decreasing  in  current  by  the  transformation 
ratio  of  the  transition  point.  The  danger  to  which  the 
transformer  is  exposed  by  high-frequency  disturbances  from 
the  transmission  line  is,  therefore,  not  limited  to  the  end 
turns,  but  damage  may  be  done  inside  of  the  transformer 
at  any  point  where  a  wave  crest  forms.  Inductance  inter- 
posed between  the  line  and  a  transformer  keeps  line  dis- 
turbances out  of  the  transformer,  but  it  also  reflects  dis- 
turbances which  originate  in  the  transformer  back  into  it, 
and  thereby  increases  their  voltage  and  destructiveness.  It, 
therefore,  becomes  necessary  to  add  to  the  series  inductance 
a  device  which  by-passes  the  disturbances  which  come  from 
the  transformer,  but  does  not  allow  line  disturbances  to  pass 
into  the  transformer. 

In  high-voltage,  long-distance  transmission  lines  the 
capacity  current  of  the  line  becomes  considerable  and  may 
reach  values  even  higher  than  the  normal  full-load  current 
of  the  system.  This  current  overheats  the  generator,  al- 
though it  represents  almost  no  power  consumed.  On  ac- 
count of  the  capacity  current  in  the  line,  the  voltage  at 
the  receiving  end  varies  considerably  between  no-load  and 
full-load,  even  assuming  constant  voltage  at  the  generator 
terminals.  In  case  the  load  upon  the  transmission  line 
suddenly  changes  from  overload  to  no-load,  the  turbines, 
relieved  of  their  load,  momentarily  accelerate  and  increase 
the  generator  voltage.  The  capacity  current  of  the  line 
reacts  to  magnetize  the  generator  field,  thus  further  in- 
creasing the  generator  voltage,  and  the  rise  in  voltage  at 
the  receiving  end  of  the  line  may  reach  75  per  cent  of  the 
normal  value.  The  most  effective  way  of  protecting  against 
this  sudden  rise  of  voltage  when  the  circuit-breaker  is 
opened  at  the  receiving  end  of  the  line  seems  to  be  not  to 
open  the  circuit  suddenly  but  to  arrange  it  so  that  an  in- 
ductive load  may  be  thrown  into  the  circuit  by  opening  all 
the  circuit-breakers  and  thus  keeping  the  voltage  within  the 
proper  limits. 

Discussion. 

In  opening  the  discussion  on  the  papers,  Mr.  David  B. 
Rushmore,  chairman  of  the  high-tension  transmission  com- 
mittee of  the  Institute,  mentioned  the  fact  that  the  Lehigh 
Coal  &  Navigation  Company  is  beginning  the  installation  of 
the  first  steam  station  in  the  East  intended  solely  for  the 
purpose  of  transmitting  energy  directly  from  the  coal  mines. 
This  station  will  be  in  easy  transmission  distance  of  both 
New  York  and  Philadelphia.  It  is  being  designed  for  an 
ultimate  equipment  of  120,000  kw.  The  energy  will  be 
used  initially  largely  for  driving  cement  mills  and  for  light- 
ing the  towns  through  whicii  the  transmission  lines  will 
pass  in  reaching  these  mills.  He  stated  that  a  hydroelectric 
plant  is  soon  to  be  placed  in  operation  in  Virginia  to  trans- 
mit energy  to  the  Pocahontas  coal  fields.  He  called  atten- 
tion to  the  140.000-volt  transmission  system  now  nearing 
completion  in  Michigan.  He  called  attention  akso  to  the 
proposal  which  is  now  being  considered  seriously  of  a  New 
York  state-owned  distributing  system  for  supplying  energy 
to  municipalities  according  to  a  plan  somewhat  similar  to 
that  employed  in  Ontario. 

Mr.  C.  S.  Ruffner  remarktMl  that  most  of  the  relays  com- 
ing under  his  notice  had  been  installed  in  the  hope  that  they 
might  accomplish  some  good  function,  but  were  actually 
operated  either  by  disconnecting  them  from  the  control 
circuit  or  i)y  plugging  their  connections  in  some  other  way. 
This  condition  does  not   sliow  tliat  relays  are  unnecessary, 


but  rather  that  in  the  past  they  have  been  used  indiscrimi- 
nately and  in  places  where  they  should  not  have  been  em- 
ployed. In  Colorado  systems  use  is  being  made  of  a  bal- 
anced type  of  relay  with  excellent  results  where  two  gen- 
erating stations  feed  energy  into  a  single  substation.  After 
the  relays  were  installed  their  action  was  so  accurate  that 
in  several  cases  they  have  disconnected  defective  lines  with- 
out allowing  synchronous  motors  to  fall  out  of  step. 

In  commenting  on  Dr.  Steinmetz's  paper,  Mr.  Ruffner 
stated  that  an  observation  of  about  200  cases  of  lightning 
disturbances  during  one  season  showed  that  in  each  case 
where  the  transmission  line  was  affected  the  insulator  disk 
nearest  the  conductor  was  damaged,  usually  being  punc- 
tured, and  in  about  25  per  cent  of  the  cases  in  which  the 
insulators  were  damaged  the  disk  nearest  the  ground  struc- 
ture suffered  only  by  reason  of  the  ensuing  arc;  none  of  the 
latter  disks  were  punctured.  He  said  that  he  could  recall 
no  occurrence  of  an  arc  due  to  the  failure  of  any  apparatus 
by  reason  of  over-voltage  which  could  not  be  very  clearly 
explained  by  the  presence  of  high  frequency,  combined  with 
change  of  circuit  constants  at  the  point  of  break-down,  as 
mentioned  by  Dr.  Steinmetz. 

Mr.  F.  W.  Peek,  Jr.,  stated  that  even  with  the  known 
limitations  imposed  by  the  corona  loss  it  is  possible  to 
operate  at  the  present  time  with  a  transmission  emf  of 
200,000  volts,  by  using  a  conductor  only  i  in.  in  diameter 
with  a  spacing  of  perhaps  15  ft.  With  long  distances  and 
high  voltages,  difificuity  would  be  encountered  by  reason  of 
the  presence  of  the  excessive  charging  currents  which  may 
overload  the  generators  to  such  an  extent  as  to  destroy 
them,  or  impair  the  voltage  regulation  sufficiently  to  dam- 
age the  receiving  apparatus.  Mr.  Peek  predicted  that  the 
limit  to  which  energy  will  be  transmitted  in  the  future  will 
not  be  set  by  the  maximum  voltage  that  can  be  reached,  but 
rather  by  the  local  demand  for  the  energy.  Where  all  the 
energy  is  consumed  near  the  generating  station  there  will 
be  no  long-distance  transmission. 

Mr.  Percy  H.  Thomas  expressed  the  opinion  that,  even 
independent  of  the  distance  of  transmission,  it  is  economical 
to  use  high  voltage  if  a  large  amount  of  power  is  to  be 
transmitted,  both  by  reason  of  the  saving  in  copper  and  on 
account  of  the  production  of  a  large  leading  charging  cur- 
rent to  balance  the  lagging  current  of  the  consuming  de- 
vices. 

Dr.  A.  E.  Kennelly  reported  the  results  of  observations 
made  upon  a  650-mile  artificial  transmission  line  operated 
at  from  25  cycles  to  400  cycles  per  second.  .At  60  cycles 
the  rise  of  voltage  at  the  distant  end  with  practically  sine 
wave  at  the  home  end  is  about  66  per  cent.  With  a  fre- 
quency of  400  cycles  per  second,  the  rise  in  voltage  may 
be  ten  times  the  voltage  applied.  Thus  at  60  cycles,  with  a 
relatively  simple  multiple  harmonic,  such  as  a  seventh,  a 
10  per  cent  ripple  in  the  emf  wave  would  be  able  to  produce 
perhaps  a  100  per  cent  increase  in  voltage  added  in  vector 
quadrature,  thus  giving  a  41  per  cent  voltage  rise. 

Dr.  A.  S.  McAllister  called  attention  to  the  inaccuracy 
in  the  common  designation  of  the  apparatus  known  as  the 
■'reverse-current"  relay.  This  device  is  employed  in  an 
alternating-current  circuit  and  operates  not  with  the  re- 
versal of  current  but  with  the  reversal  of  the  flow  of  energy, 
and  hence  is  a  "reverse-power"  relay  rather  than  a  reverse- 
current  relay. 

Mr.  Farley  Osgood  said  that  the  proper  operation  of  a 
relay  depends  largely  on  its  being  carefully  watched,  care- 
fully tested  and,  most  important  of  all,  carefully  and  fre- 
quently cleaned.  The  relay  is  an  excellent  device  when  it 
is  in  good  condition,  but  is  an  enemy  to  proper  performance 
when  it  is  in  bad  condition. 

Mr.  W.  S.  Murray  outlined  an  interesting  problem  in 
transmission  encountered  in  the  operation  of  single-phase 
railways.  The  New  York,  New  Haven  &  Hartford  Rail- 
road now  operates  without  any  substations  555  miles  of 
single-phase  transmission   line,   with   twenty-eight   wires   in 
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DiK'  iliri'cl  11)11  .iiul  iDrtv  wiii-s  in  aiiotliiT  dircctit)!!.  I  lie 
company  is  CDiiti-mpIaliiiL;  increasing  its  c(|uipnicnl  at  the 
Cos  ("ob  station  irom  abont  16,000  k\v  to  about  35,000  kw. 
Tlie  system  is  operating  at  present  at  11,000  volts  two-wire, 
anil  arrangements  arc  being  made  to  operate  it  without 
change  of  insulators  at  22,000  volts  three-wire.  The  track 
will  be  used  as  the  neutral  of  the  three-wire  system,  and  the 
eastbound  cotitact  wires  will  be  the  outgoing  circuits  and 
the  westbound  the  incoming  circuits  of  the  outer  leads. 

Mr.  C.  O.  Mailloux,  who  was  introduced  as  the  man  who 
made  the  first  circuit-breaker,  called  originally  an  electro- 
magnet fuse,  explained  that  this  circuit-breaker  was  used 
on  the  first  electric  car  which  ran  in  New  York  City  in 
1887.  The  circuit-breaker  was  of  the  relay  type,  and  was 
not  successful  because  it  followed  too  closely  the  idea  of 
the  telegraph  relay.  The  relay  type  of  breaker  has  been 
gradually  improved,  until  at  the  present  time  it  renders 
reliable  service  when  it  receives  proper  attention.  It  is 
destined  to  play  an  even  more  important  part  in  the  future 
in  supervising  the  operation  of  large  electrical  systems. 


AMERICAN  RAILWAY  ENGINEERING  ASSOCIATION. 


With  an  attendance  of  about  350  members  and  a  much 
larger  number  of  visitors,  the  American  Railway  Engineer- 
ing Association  conducted  its  thirteenth  annual  convention 
in  the  Congress  Hotel,  Chicago,  on  March  19,  20  and  21. 
As  is  the  usual  practice  of  this  association,  the  work  of 
the  convention  was  done  through  the  consideration  of  the 
reports  of  various  committees.  Nearly  all  of  these  related 
to  subjects  which  are  not  of  direct  electrical  interest,  but 
a  few  have  a  bearing  on  electrical  work,  and  therefore  a 
brief  summary  of  the  electrical  features  of  the  convention 
is  given  below. 

On  the  day  before  the  convention  there  was  a  stated 
meeting  of  the  Railway  Signal  Association,  at  which 
progress  reports  were  presented.  Signaling  subjects  also 
were  discussed  at  the  first  day's  session  of  the  engineering 
association.  Majority  and  minority  reports  were  presented 
from  the  committee  on  signals  and  interlocking,  and  a  table 
of  insulation  resistances  for  various  sizes  of  wire  was 
adopted. 

In  his  annual  address,  President  W.  C.  Cushing,  of  the 
Pennsylvania  Lines,  Pittsburgh,  remarked  that  the  work  of 
introducing  electric  service  on  steam  railroads  was  con- 
tinued last  year,  mentioning  particularly  the  electrification 
of  the  Hoosac  Tunnel.  Lately  the  New  York,  New  Haven 
&  Hartford  Company  ha?  made  known  its  plan  to  change 
the  operation  of  its  main  line  from  Stamford  to  New 
Haven,  Conn.,  to  electric  traction  at  an  early  date,  the 
estimated  cost  being  $7,000,000. 

REPORT  OF  COMMITTEE  ON  ELECTRICITY. 

The  report  of  the  committee  on  electricity  was  devoted 
to  two  subjects — (i)  railroad  clearances  of  electrical  equip- 
ment and  (2)  transmission  lines  and  crossings.  In  relation 
to  clearances,  the  following  definition  of  third-rail  gage  was 
adopted :  "Distance,  measured  parallel  to  plane  of  top  of 
both  running  rails,  between  gage  of  nearest  running  rail  and 
inside  gage  line  of  third-rail."  A  diagram  was  adopted 
showing  equipment  clearance  lines,  clearance  lines  for  per- 
manent-way structure  adjacent  to  third-rail,  and  third-rail 
structure  clearance  lines. 

In  the  presentation  of  the  report  of  the  committee  on  elec- 
tricity, the  greater  part  of  the  time  was  taken  up  in  the  con- 
sideration of  the  specifications  for  overhead  crossings  of 
electric  lighting  and  transmission  lines  which  were  presented 
by  the  committee.  Mr.  George  W.  Kittredge,  chief  engineer 
of  the  New  Y^ork  Central,  is  chairman  of  the  committee, 
and  Mr.  R.  D.  Coombs,  consulting  engineer,  of  New  York, 
is  chairman  of  the  sub-committee  on  transmission  lines  and 
crossings.     This  sub-committee  has  been   working  in  con- 


junction with  a  j(jint  Cfjmmittee  represcnling  the  National 
I'dcclric  Light  Association,  American  Institute  of  Llectrical 
luigiufcrs,  American  ICIectric  Railway  As.socialion,  Asso- 
ciation of  Railway  Telegraph  Superintendents  and  repre- 
sentatives of  large  telegraph  and  telephone  companies.  The 
report  of  the  joint  committee  and  the  report  of  the  com- 
mittee on  electricity  of  the  American  Railway  Lngineering 
Association  agree  in  the  main,  although  there  are  points  of 
divergence  in  a  number  of  particulars.  The  sjjecifications 
for  overhead  crossings  as  reported  by  Mr.  Kittredge's  com- 
mittee were  taken  up  paragraph  by  paragraph.  In  every 
instance  except  one  where  there  was  a  difference  between 
this  report  and  that  of  the  joint  committee  the  paragraph 
of  the  joint  conmiittee  was  adopted,  in  deference  to  the 
wishes  of  the  other  associations  mentioned.  In  one  case, 
however,  the  steam-railroad  men  stood  immovable,  and  this 
was  in  relation  to  paragraph  18,  in  which  Mr.  Kittredge 
said  that  the  committee  felt  that  it  could  not  adopt  the 
language  of  the  joint  committee's  report.  This  paragraph 
relates  to  conductors,  and  as  adopted  by  the  American  Rail- 
way Engineering  Association  reads  as  follows : 

"18.  Strain  insulators  shall  be  used  in  guys  from  wooden 
poles  carrying  any  power  wire  of  less  than  6600  volts,  pro- 
vided the  guys  are  not  through-grounded  to  permanently 
damp  earth.  Strain  insulators  shall  not  be  used  in  guying 
steel  structures  nor  required  on  wooden  poles  carrying  wires 
all  of  which  are  6600  volts  or  more,  provided  the  guys  are 
through-grounded  to  permanently  damp  earth." 

The  joint  committee's  corresponding  paragraph  is  the 
same,  with  the  exception  that  the  words  "provided  the  guys 
are  not  through-grounded  to  permanently  damp  earth"  are 
omitted  in  each  of  the  two  sentences  of  the  paragraph.  In 
every  other  case  the  specifications  of  the  joint  committee 
were  adopted,  the  steam-railroad  men  waiving  their  own 
specifications,  which  are  in  some  particulars  parhaps  a 
trifle  more  rigid.  It  is  understood  that  in  the  conferences 
between  the  representatives  of  the  American  Railway  Engi- 
neering Association  and  those  of  the  joint  societies  the 
latter  said  that  they  would  make  an  effort  to  have  their 
specifications  amended  in  accordance  with  the  railroad 
men's  wishes  about  paragraph  18,  provided  all  their  other 
specifications  were  adopted  without  change. 

Mr.  Coombs  read  a  letter  from  the  joint  committee  of 
the  National  Electric  Light  Association  and  the  other  asso- 
ciations pleading  for  uniformity  and  unanimity  of  action 
and  asking  that  the  joint  committee's  specifications  be 
adopted,  revision  to  be  made  later  if  found  necessary. 
There  was  some  debate  on  this  subject.  Mr.  E.  B.  Katte,  of 
the  New  York  Central  Railroad,  urged  that  the  American 
Railway  Engineering  Association  stick  to  its  own  specifica- 
tions, which  he  thought  were  rather  better  than  those  of  the 
joint  committee.  Mr.  Coombs  urged  co-operation  with  the 
joint  committee,  and  Mr.  L.  C.  Fritch,  of  the  Chicago  Great 
Western  Railway,  another  member  of  the  committee,  also 
pleaded  for  uniformity.  The  association  adopted  the  views 
of  Mr.  Kittredge,  Mr.  Coombs  and  the  majority  of  the 
commission.  I 

NATURAL  RESOURCES  AND  WOOD  PRESERVATION. 

The  committee  on  conservation  of  natural  resources  pre- 
sented an  interesting  report  relating  to  forestry,  coal  re- 
sources and  fuel-oil  resources  in  this  country  and  Canada. 

In  regard  to  wood  preservation,  the  conclusions  recom- 
mended by  the  committee  on  that  subject  related  almost 
entirely  to  the  treatment  of  ties.  The  committee  recom- 
mended that  in  addition  to  the  standard  specifications  for 
creosote  oil  two  others  might  be  used  where  the  higher 
grade  of  oil  cannot  be  procured.  These  added  specifications 
relate  to  a  No.  2  grade  of  creosote  oil  and  a  No.  3  grade. 
It  was  made  clear  that  where  it  is  necessary  to  purchase 
grades  Nos.  2  and  3,  it  should  be  understood  that  a  greater 
quantity  of  creosote  oil  per  cubic  foot  of  timber  treated 
should  be  used.     There  was  a  considerable  debate  on  the    i 
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adoption  of  tliis  report,  but  finally  the  recommendation  of 
the  committee  was  upheld. 

STORAGE  UATTERY  IN  RAILROAD  WORK. 

Mr.  L.  C.  Fritch,  chief  engineer  of  the  Chicago  Great 
Western  Railroad,  prepared  a  paper  on  "The  Storage  Bat- 
tery in  Railway  Service,"  which,  while  not  read  before  the 
convention,  became  a  part  of  the  printed  proceedings.  In 
this  paper  Mr.  Fritch  gave  a  brief  outline  of  the  theory  and 
principal  characteristics  of  the  storage  battery  and  also  de- 
scribed some  of  the  uses  of  the  battery  in  railroad  work. 
Both  the  lead  cell  and  the  Edison  storage  battery  were 
described.  The  applications  mentioned  were  in  relation  to 
train  lighting,  signaling,  drawbridge  operation,  station  light- 
ing and  storage-battery  traction.  Considering  the  last- 
named  subject,  Mr.  Fritch  mentioned  the  use  of  storage- 
battery  street-railway  cars  by  the  Third  Avenue  Railroad 
Company,  of  New  York,  and  continued:  "Some  experi- 
ments are  also  being  made  with  storage-battery  cars  on 
branch  lines  of  steam  railroads  where  the  traffic  is  light  and 
only  infrequent  service  is  maintained.  It  is  probable  that  in 
many  such  situations  the  storage-battery  car  will  prove  to 
be  the  most  economical  method  of  providing  for  the  passen- 
ger service  from  a  commercial  standpoint.  The  cost  of 
labor  and  energy  will  be  less  than  for  locomotive  operation, 
and  the  initial  investment  will,  in  many  cases,  be  consider- 
ably less  than  that  required  for  equipment  with  the  over- 
head trolley,  particularly  where  energy  can  be  purchased 
from  a  local  lighting  company,  at  a  low  rate,  during  the 
hours  when  the  lighting  load  is  a  minimum,  and,  therefore, 
no  investment  for  additional  machinery  is  called  for." 

ELECTION    OF   OFFICERS    AND   ANNUAL   DINNER. 

Mr.  Charles  S.  Churchill,  of  Roanoke,  Va.,  chief  engineer 
of  the  Norfolk  &  Western  Railway,  was  elected  president 
of  the  association,  and  Mr.  E.  H.  Fritch,  962  Monadnock 
Building,  Chicago,  was  re-elected  secretary.  The  annual 
dinner  of  the  association  was  held  in  the  Gold  Room  of  the 
Congress  Hotel  on  March  21.  About  400  persons  were 
present,  and  addresses  by  Mr.  L.  F.  Loree,  president  of  the 
Delaware  &  Hudson  Railroad;  Mr.  F.  D.  Monk,  Minister  of 
Public  Works  of  Canada,  and  Mr.  Ray  Morris,  of  New 
York,  were  delivered. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


NEW    YORK    COMMISSION. 

The  New  York  Public  Service  Commission  for  the  First 
District  has  sent  a  letter  to  the  New  York  Railways  Com- 
pany asking  whether  it  will  build  the  extension  of  its  Ii6th 
Street  Crosstown  Line  from  Pleasant  Avenue  to  the  East 
River.  There  is  a  ferry  at  this  point,  and  public  convenience 
requires  that  the  street  railroad  should  connect  with  the 
ferry.  Although  the  company's  franchise  covers  the  route 
clear  to  the  river,  there  is  a  stretch  of  about  700  ft.  between 
Pleasant  Avenue  and  the  river  which  has  not  been  built. 
Commissioner  Milo  R.  Maltbie  held  a  hearing  upon  the 
subject,  and  the  company  claimed  that  the  cost  of  the 
extension  would  be  from  $20,000  for  a  single-track  to 
$43,000  for  a  double-track  road;  that  it  would  get  all  the 
traffic  without  constructing  the  extension,  and  that  the 
additional  receipts  would  not  be  sufficient  to  warrant  the 
extension.  The  commission,  on  Commissioner  Maltbie's 
opinion,  rejected  this  contention  on  the  ground  that  "the 
productiveness  or  non-productiveness  of  the  extension  does 
not  affect  the  legal  obligation  of  the  company  to  make  the 
extension."  The  opinion  intimates  that  if  the  company  does 
not  build  the  extension  the  commission  will  institute  court 
proceedings  to  compel  it  to  do  so. 

The  commission  has  granted  permission  to  the  New  York 
Edison  Company  to  put  into  effect  April  i,  without  the 
customary  notice,   a   new   tariff   for   tungsten   lamps.     The 


new  tariff'  makes  material  reductions  in  the  prices  charged 
for  such  lamps. 

The  connnission  for  the  Second  District  has  dismissed 
the  petition  of  the  Fredonia  Natural  Gas  Light  Company 
asking  for  permission  to  suspend  the  manufacture  of  illumi- 
nating gas  for  service  in  the  village  of  Fredonia,  Chautau- 
qua County.  The  petition  stated  that  the  company  was  sell- 
ing manufactured  gas  at  an  income  of  less  than  $25  a  month, 
the  cost  of  manufacture  being  about  $300  a  month,  and  that 
because  of  the  use  of  natural  gas  customers  had  almost 
entirely  fallen  off.  The  petition  is  denied  for  the  reason 
that  under  the  statute  the  commission  has  no  jurisdiction 
over  such  an  application. 

The  commission  has  received  a  complaint  from  Amos 
Van  Etten,  of  Kingston,  stating  that  the  New  York  Tele- 
phone Company  made  a  contract  to  furnish  telephone  serv- 
ice in  his  residence  at  a  rate  of  $2  a  month,  but  that  in 
December,  191 1,  the  company  presented  to  him  a  contract 
providing  for  a  rate  of  $2.50  a  month,  which  he  declined 
to  sign,  and  that  a  threat  was  made  to  disconnect  telephone 
service  at  his  residence,  but  such  action  was  stopped  by  an 
injunction.  The  petition  alleges  that  there  is  no  necessity 
for  an  increased  rate  in  the  city  of  Kingston,  that  the 
service  can  be  furnished  without  any  loss  or  injury  to  the 
telephone  company  at  a  less  rate,  and  the  commission  is 
asked  to  investigate  the  rates  in  that  city  and  determine 
what  is  a  reasonable  and  fair  charge.  The  complaint  has 
been  served  upon  the  telephone  company  and  an  answer 
required  within  ten  days. 

The  commission  has  received  an  application  from  the 
Red  Hook  Light  &  Power  Company  asking  permission  to 
exercise  the  rights  and  privileges  granted  by  franchises 
from  the  town  boards  of  Milan  and  Pine  Plains,  Dutchess 
County,  and  to  begin  construction  and  installation  of  poles, 
wires  and  appurtenances  for  transmitting  and  furnishing 
electricity  for  light,  heat  and  power  to  the  residents  of 
those  towns. 

OHIO  COMMISSION. 

The  Sidney  Telephone  Company,  Sidney,  has  filed  a  com- 
plaint with  the  Ohio  commission  to  the  effect  that  the 
Farmers'  Telephone  Company  of  the  same  place  has  been 
issuing  stocks  and  bonds  since  July  i.  1911,  without  the 
consent  of  the  commission.  The  complaint  further  alleges 
that  the  Farmers'  company  has  been  soliciting  subscriptions 
to  its  stock  in  the  village  of  Anna,  representing  that  it  has 
franchises  from  the  village  and  that  rates  have  been  cut  in 
Sidney,  with  discrimination  in  favor  of  the  stockholders. 
The  petition  asks  that  no  authority  to  make  extensions  be 
granted  the  Farmers'  Telephone  Company  until  an  investi- 
gation is  made. 

A  hearing  on  the  complaint  of  the  city  of  Akron  against 
the  Northern  Ohio  Traction  &  Light  Company  took  place 
before  the  commission  the  latter  part  of  last  week.  City 
Solicitor  Taylor  stated  that  the  company  did  not  operate  a 
sufficient  number  of  cars  and  that  some  of  them  ran  with- 
out conductors.  The  trolley  lines,  he  said,  are  dangerous 
also.  Judge  Rogers  presented  the  company's  side  and  de- 
fended the  quality  of  the  service,  saying  also  that  plans  had 
been  made  for  many  improvements.  Mayor  Rockwell  testi- 
fied that  his  principal  desire  is  to  see  the  lines  extended. 
Officers  of  the  company  made  it  clear  that  these  extensions 
would  be  feasible  if  the  commission  grants  its  request  to 
issue  $2,000,000  new  stock  and  the  city  gives  it  the  neces- 
sary franchises.    Decision  was  reserved. 

MARYLAND   COMMISSION. 

The  Maryland  Public  Service  Commission  last  week  re- 
ceived a  petition  from  the  Frederick  &  Hagerstown  Power 
Company  for  authority  to  enter  into  contracts  for  the  con- 
struction of  power  plants  and  the  sale  of  the  power  devel- 
oped, and  for  this  purpose  to  issue  $300,000  par  value  com- 
mon stock  of  its  capital  of  $500,000  and  $300,000  first- 
mortgage   bonds.     The   commission,   after   considering   the 
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IH'liliiiii  last  ui'fk,  .set  a  licariiij;  lor  Moiitlay.  April  .S.  I  lie 
propiisal  set  forth  by  the  new  power  company,  for  which 
aiilliority  is  asked  of  tlie  connnissioii,  is  to  enter  into  an 
agreement  witli  tlic  h'rederick  Railway  t  ompany  and  tiie 
llagerslown  Railway  Company  whereby  all  the  jjower  de- 
delopetl  by  the  new  company's  power  plants  is  to  he  fur- 
nished to  the  two  railways  for  twelve  years  for  certain 
considerations. 

In  its  answer  to  the  complaint  of  the  Patapsco  h.lectric  & 
Manufacturing  Company,  filed  last  week  with  the  commis- 
sion, the  Baltimore  County  Water  &  Electric  Company 
denied  that  it  is  controlled  in  any  way  by  the  Consolidated 
Gas,  h'.lectric  Light  &  i'owcr  Company,  for  the  purpose  of 
restraining  the  growth  of  the  Patapsco  Conii)any.  The 
answer,  which  was  filed  by  Mr.  Albert  W.  Wehr,  president 
of  the  Baltimore  County  company,  denies  each  of  the 
specific  allegations  made  in  the  complaint  of  the  Patapsco 
company,  of  which  Mr.  Victor  Bloede  is  the  president,  and 
charges  that  the  Patapsco  company  in  1902  and  1907  lost 
the  contracts  for  county  lighting  by  reason  of  not  being 
the  low-  bidder.  In  answer  to  the  contention  that  his  com- 
pany has  been  guilty  of  rate  discriminations  between  dif- 
ferent sections  of  the  county,  Mr.  Wehr  said  that  tlic  dif- 
ference in  the  rates  is  due  to  the  difference  in  the  kind  of 
service  and  not  to  the  competition  of  the  Patapsco  com- 
pany. This  is  explained  by  the  fact  that  at  Catonsville  there 
is  a  mercury-rectifier  outfit,  but  none  at  Highlandtown; 
it  is  added  that  the  Baltimore  County  Company  plans  to  in- 
stall such  a  system  at  the  latter  place  and  several  others 
in  the  near  future.  When  the  hearing  was  continued  later 
in  the  week,  President  Bloede  took  the  stand  and  was 
examined  for  several  hours  in  reference  to  his  own  rates 
by  Vice-president  Wagner  of  the  Consolidated  company. 
Finally  Mr.  Bloede  admitted  that  there  is  a  variance  in  the 
price  per  kilowatt-hour  charged  by  the  Patapsco  company, 
but  declared  that  the  difference  is  proportioned  to  the 
amount  of  energy  consumed. 

In  order  to  pay  off  existing  indebtedness  and  to  make 
needed  improvements  to  its  plant,  the  Easton  Water  Com- 
pany, of  Talbot  County,  has  applied  to  the  commission  for 
permission  to  issue  $45,000  in  5  per  cent  general-mortgage 
bonds,  maturing  in  tw-enty  years.  The  company  has  out- 
standing $30,000  in  bonds  and  $8,000  floating  indebtedness. 
The  hearing  on  the  application  will  be  on  April  12. 


DEATH  OF  PROF.  ANTONIO  PACINOTTI. 


Prof.  Antonio  Pacinotti,  original  inventor  of  the  direct- 
current  dynamo  with  its  commutator  and  of  the  ring  and 
toothed  types  of  armature,  died  at  Pisa,  Italy,  on  March  24. 
Professor  Pacinotti  was  on  Jan.  2  elected  an  honorary 
member  of  the  American  Institute  of  Electrical  Engineers, 
and  recently  informally  acknowledged  that  distinction  by 
sending  a  signed  portrait  to  the  members  who  proposed  his 
election.  The  engrossed  certificate  of  membership  was, 
however,  only  recently  forwarded,  so  that  his  death  pre- 
vents formal  acknowledgment  of  election. 

Professor  Pacinotti  was  born  in  Pisa,  Italy,  June  17, 
1841.  Under  the  direction  of  his  father  he  early  began  the 
study  of  electromagnetism,  and  by  the  time  he  was  seven- 
teen years  of  age  had  the  principles  of  the  direct-current 
generator  well  in  mind,  constructing  in  i860  the  celebrated 
machine  which  ten  years  later  was  reinvented  by  Gramme. 
After  three  years  of  experimentation  with  his  models, 
Pacinotti  published  an  illustrated  description  of  his  dynamo 
in  the  Nuovo  Cimento  in  1864,  but  this  received  little  atten- 
tion at  the  time.  The  machine  described  by  the  young 
Italian  embodied  for  the  first  time  the  ring  armature  with 
its  symmetrically  grouped  coils  closed  upon  themselves  and 
connected  to  the  bars  of  a  commutator,  the  brushes  of 
which    delivered    practically    non-fluctuating    current.      In 


1862  i'acinotti  was  appninud  t(i  the  assistant  professorship 
of  astronomy  at  I'lorence,  and,  having  to  renounce  carrying 
out  his  eleclrical  experiments  on  the  enl.irged  scale  he  had 
plamied,  then  jjrepared  the  Nuo7>o  Cimento  description  of 
his  generator,  already  mentioned.  In  1864  he  received  the 
])rofessorship  of  a[)plied  physics  at  Br)logna  and  in  1873 
was  appointed  professor  of  physics  at  Cagliara. 

At  the  Vienna  exposition  in  1873  he  exhibited  his  dynamo 
model  made  in  i860,  and  for  the  first  time  received  wide 
credit  for  his  achievement,  interest  in  which  had  meanwhile 
been  awakened  by  the  independent  invention  of  the  ring 
armature  by  Granmie  in  1870.  A  medal  of  progress  was 
granted  Pacinotti  at  Vienna,  and  other  awards  of  honor 
were  given  him  in  1881  at  Paris,  where  his  early  machine 
was  also  exhibited.  Early  in  his  work  the  Italian  inventor 
had  discovered  the  reversibility  of  the  dynamo  of  his 
creation,  having  expressly  noted  down  that  if  the  machine 
were  supplied  with  energy  from  an  outside  source  it  would 
run  as  a  motor.  The  reversibility  of  the  Grannne  machine, 
on  the  other  hand,  was  not  shown  until  1873,  when  two 
similar  dynamos  were  run  as  a  generator  and  motor  at  the 
Vienna  exposition. 

Pacinotti   resembled    Faraday    in   his   taste    for   research 
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rather  than  technical  exploitation,  a  characteristic  which 
explains  why  his  epoch-making  invention  lay  dormant  for 
years  and  was  left  to  others  to  develop  to  practical  and 
commercial  efficiency.  At  the  time  of  his  death  he  was 
professor  of  technological  physics  at  the  University  of  Pisa 
and  senator  of  the  kingdom  of  Italy.  During  the  recent 
Turin  International  Electrical  Congress  he  received  a  highly 
enthusiastic  ovation.  A  history  in  great  detail  of  his  work 
on  the  dynamo  is  given  in  issues  of  the  Electrical  En- 
gineer in  September,  1895,  written  by  the  late  Franklin 
L.  Pope.  An  interesting  mention  of  the  work  of  Pacinotti 
is  contained  in  an  article  entitled  "The  Jubilee  of  the 
Dynamo,"  by  Brother  Potamian,  which  appeared  in  these 
columns  in  the  issue  of  July  8,  191 1.  page  95. 

Following  is  the  resolution  of  election  of  Dr.  Pacinotti 
to  honorary  membership  in  the  American  Institute  of  Elec- 
trical Engineers : 

'^Whereas  the  invention  of  the  modern  form  of  continu- 
ous-current dynamo,  one  of  the  epochal  events  in  the  history 
of  electricity,  is  due  to  Antonio  Pacinotti ;  and 

"Whereas  the  constitution  of  the  American  Institute  of 
Electrical  Engineers  provides  that  by  the  unanimous  vote 
of   all    the    members    of    the    board    of    directors    honorary 
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members  may  be  chosen  from  among  those  who  have  ren- 
dered acknowledged  eminent  services  to  electrical  engineer- 
ing or  its  allied  sciences;  it  is 

"Resolved,  That  Professor  Antonio  Pacinotti,  of  Pisa, 
Italy,  be  elected,  in  recognition  of  his  great  achievement, 
to  honorary  membership  in  the  American  Institute  of  Elec- 
trical Engineers." 


Current  News  and  Notes 


Captain  Scott's  Telephone  Line. — The  narrative  of 
Captain  Robert  F.  Scott's  expedition  in  search  of  the  South 
Pole,  which  recently  appeared  in  the  New  York  Times,  con- 
tains an  interesting  reference  to  the  construction  of  a 
15-mile  telephone  line.  This  line  was  used  to  connect  one 
of  the  stations  with  Hut  Point  and  was  found  very  useful 
in  reporting  the  movements  of  parties,  pending  changes  in 

weather. 

*  *     * 

The  Tax  Burden  of  Public  Utilities. — Three  of  the 
public-service  companies  of  Minneapolis — the  Minneapolis 
General  Electric  Company,  the  Minneapolis  Gas  Light  Com- 
pany and  the  Twin  City  Rapid  Transit  Company — together 
pay  more  than  one-fourth  of  the  total  personal  property 
tax  in  that  city,  according  to  a  recent  statement  of  the 
central-station  company  published  in  a  local  newspaper. 
The  Minneapolis  General  Electric  Company  alone  paid 
$102,753.40  in  taxes  into  the  public  coffers  last  year,  which 

is  at  the  rate  of  $276  a  day. 

*  *     * 

General  Electric  Dinner  at  Boston. — The  annual  din- 
ner of  the  Boston  office  of  the  General  Electric  Company 
was  given  at  the  Hotel  Somerset,  Boston,  on  the  evening  of 
March  29.  Mr.  Charles  B.  Davis,  manager  of  the  Boston 
office,  presided,  and  the  principal  speaker  was  Dr.  W.  R. 
Whitney,  director  of  the  company's  research  laboratory  at 
Schenectady,  N.  Y.  Dr.  Whitney  gave  an  extended  resume 
of  the  work  of  the  laboratory,  with  special  reference  to  the 
investigations  of  late  years  in  connection  with  the  tungsten- 
filament  lamp.  About  three  hundred  members  of  the  Boston 
staff  and  guests  were  present. 

*  *     * 

Rate  Reduction  in  Atlanta. — The  Georgia  Railway  & 
Light  Company  and  the  Georgia  Railway  &  Power  Com- 
pany, of  Atlanta,  have  agreed  to  reduce  their  rate  for  elec- 
tric lighting  from  9  cents  to  7  cents  per  kw-hr.  net.  The 
rate  for  electrical  energy  used  for  industrial  purposes  has 
been  reduced  from  5.4  cents  to  4.5  cents  per  kw-hr.  net, 
while  the  minimum  bill  for  lighting  will  be  $1  a  month 
instead  of  $2  and  the  minimum  for  power  50  cents  instead 
of  $1  per  hp.  The  City  Council  has  agreed  to  accept  these 
rates  and  withdraw  its  petition  with  the  state  commission 
for  an  investigation  of  electric  light  and  power  rates. 

Electric  Lights  for  Horse-Drawn  Vehicles. — A  coal- 
wagon  teamster  was  arraigned  before  a  judge  of  the 
Municipal  Court  of  Chicago  a  short  time  ago  on  the  charge 
of  driving  after  dark  without  a  light.  The  defendant  de- 
clared that  the  lard  oil  used  in  his  lamp  became  solidified 
owing  to  the  cold  weather,  so  that  the  lamp  was  useless. 
The  judge  expressed  sympathy  with  the  difficulties  of 
teamsters  in  extremely  cold  weather  and  discharged  the 
defendant,  with  the  advice  that  he  request  his  employer 
to  equip  the  wagon  with  electric  lamps.  It  would  no  doubt 
be  entirely  practicable  to  use  a  low-voltage  battery-operated 
electric-lighting  equipment  on  horse-drawn  vehicles,  and 
the  possibility  seems  worthy  of  more  serious  attention  than 
it  has  received. 

*  *     ♦ 

Meeting  of  Brooklyn  Company  Section,  N.  E.  L.  A.— 
The   Brooklyn  Company   Section   of  the   National   Electric 


Light  Association  held  its  regular  monthly  meeting  April  i. 
The  meeting  gave  the  last  opportunity  to  members  engaged 
in  the  Seattle  competition  to  gain  points  througli  di.scussion 
of  the  papers  presented,  and  nearly  all  the  contestants  took 
part,  a  five-minute  limit  being  set  to  individual  discussions. 
The  paper  of  the  evening  was  presented  by  Mr.  W.  E. 
Kampf,  of  the  engineering  department,  and  was  entitled 
"Electric  Motors  on  Brooklyn  Edison  Service."  The  varied 
types  of  motors  on  the  lines  of  the  company,  their  applica- 
tions and  general  characteristics  were  treated  briefly.  The 
address  of  the  evening  was  made  by  Mr.  W.  H.  Blood,  Jr.^ 
of  Stone  &  Webster,  Boston,  Mass.,  who  spoke  on  "The 
Great  Northwest:  Its  Resources,  Beauties  and  Opportuni- 
ties." The  talk  was  illustrated  with  more  than  100  lantern 
slides.  As  is  well  known,  the  Stone  &  Webster  organization 
operates  a  number  of  central-station  enterprises  in  the 
Pacific  Northwest;  but  Mr.  Blood  also  described  some  of  the 
developments  in  other  parts  of  Washington  and  in  Oregon 

and  also  showed  some  travel  views  of  Alaska. 

*  *     * 

Convention  of  National  Electrical  Contractors' 
Association. — Arrangements  have  been  completed  for  the 
twelfth  annual  convention  of  the  National  Electrical  Con- 
tractors' Association,  at  Denver,  Col.,  July  16,  17,  18  and 
19,  and  reservations  already  made  indicate  a  larger  attend- 
ance than  ever  before.  Aside  from  the  meetings,  the  Sons 
of  Jove  will  be  largely  represented  and  a  monster  rejuvena- 
tion will  be  held.  Side  trips  will  be  made  over  the  Moffat 
Road,  the  Georgetown  Loop,  Pike's  Peak  and  the  Garden  of 
the  Gods;  there  will  be  automobile  trips  in  and  around 
Denver,  and  in  addition  to  these  a  special  party  is  being 
made  up  for  a  visit  to  the  Yellowstone  National  Park.  Pri- 
vate cars  from  Boston  and  New  York  will  be  attached  to 
the  special  train  from  Chicago.  A  complete  itinerary,  giv- 
ing dates,  railroad  and  Pullman  fares,  together  with  de- 
scriptive matter  of  the  scenic  roads  around  Denver,  the  trip 
over  the  Denver  &  Rio  Grande  Railroad  to  Salt  Lake  City, 
where  time  will  be  given  to  visit  the  Temple  and  Tabernacle 
and  other  points  of  interest,  will  be  mailed  on  request.  Five 
days  will  be  spent  in  the  Yellowstone  National  Park,  which 
includes  a  150-mile  stage  trip,  stops  at  the  park  hotels  and 
special  reservations  on  the  return  trip.  Mr.  V.  C.  Gilpin, 
41-59    Gardiner    Avenue,    Brooklyn,    N.    Y.,    is    master    of 

transportation. 

*  4c      * 

Defeat  of  New  York  Water  Conservation  Bills. — 
During  the  closing  hours  of  the  last  session  of  the  New 
York  Legislature  both  the  Bayne  bill  and  the  Patrie  bill, 
relating  to  the  conservation  and  public  development  of 
water-powers  throughout  the  State,  met  with  defeat.  The 
Bayne  bill  conferred  very  broad  powers  on  the  Conserva- 
tion Commission,  enabling  it  to  acquire  and  develop  water- 
powers  throughout  the  State  and  to  transmit  and  distribute 
such  power  to  municipalities  and  public-service  corpora- 
tions. This  bill  had  the  support  of  Governor  Dix  and  the 
Conservation  Commission  and  was  passed  by  the  Senate 
but  defeated  in  the  House.  The  Patrie  bill  was  framed  by 
a  legislative  committee  which  had  been  investigating  the 
subject  and  of  which  Speaker  Merritt  was  one  of  the  mem- 
bers. This  bill  was  passed  by  the  House,  but  met  defeat  in 
the  Senate.  At  a  number  of  committee  hearings  on  the 
Bayne  bill  a  large  amount  of  interesting  testimony  was 
introduced.  Opposition  developed  from  numerous  central- 
station  and  power  companies  in  the  State,  on  the  general 
ground  that  municipal  ownership  is  dangerous  and  unde- 
sirable, and  also  on  the  ground  that  so  great  an  undertaking 
on  the  part  of  the  State  would  very  likely  become  a  public 
burden.  The  representatives  of  several  municipalities  and 
business  organizations  appeared  in  behalf  of  the  bill  and 
urged  that  New  York  State  could  profitably  copy  the  plan 
now  in  operation  in  the  Province  of  Ontario,  where  the 
Hydro-Electric  Commission  is  selling  Niagara  energy  to 
numerous  municipalities  and  villages  at  a  very  low  rate. 
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Im-Eitrkity  as  a  SuiisTiruTE  FOR  Coal. — Accoriliiig  tu 
reports  from  Loudon,  one  result  of  the  British  coal  strike 
has  been  an  eiiornioiis  increase  in  the  use  of  electricity  for 
manufacturing  printing  and  other  machinery,  the  increase 
being  over  100  per  cent  in  many  cases. 

*  *     * 

Cook  Touk  to  the  Boston  Electric  Show. — Acconling 
to  the  (London)  Electrician,  Cook  &  Son  have  agreed  to 
arrange  for  a  specially  conducted  party  of  not  less  than 
eight  to  visit  America  in  connection  with  the  Boston  IClec- 
tric  Show,  which  will  be  held  from  Sept.  28  to  Oct.  26.  The 
trip  would  occur  from  Sept.  14  to  Oct.  1 1,  and  the  party 
would  visit  New  York,  Philadelphia  or  Schenectady, 
Niagara,  Toronto,  the  St.  Lawrence  River,   Montreal  and 

Boston. 

*  *     * 

Electric  Power  on  the  Farm. — Bulletin  No.  25  issued 
by  the  Engineering  Experiment  Station  at  the  Iowa  State 
College  is  entitled  "Electric  Power  on  the  Farm"  and  was 
prepared  by  Adolph  Shane.  This  bulletin  gives  a  very 
practical  description  of  the  possible  applications  of  electric 
energy  on  the  farm,  describing  equipment,  wiring  and 
methods  of  installation.  It  also  contains  estimates  of  the 
cost  of  typical  installations  and  gives  brief  instructions  to 
be  followed  in  daily  operation. 

Telegraph  Discrimination. — The  Postal  Telegraph 
Company  has  published  the  statement  that  the  Bell  Tele- 
phone companies  are  discriminating  in  favor  of  the  Western 
Union  Telegraph  Company  and  specifies  in  particular  that 
when  patrons  use  the  Bell  service  and  ask  for  connection 
with  one  of  the  offices  of  the  Postal  Telegraph  Company 
connection  is  almost  invariably  made  instead  with  one  of 
the  Western  Union  offices.  It  is  charged  that  this  practice 
is  general  throughout  the  country. 

*  *     * 

Floating  Exposition  for  South  American  Countries. 
— The  American  Manufacturers'  Export  Association  is 
planning  to  send  an  ocean  liner  loaded  with  exhibits  of 
finished  products  manufactured  in  this  country  into  every 
important  port  of  the  West  Indies,  Central  and  South 
America.  The  project  has  the  indorsement  of  President 
Taft  and  the  diplomatic  representatives  in  Washington  of 
the  republics  of  Central  and  South  America.  The  secre- 
tary of  the  association  is  Mr.  Henry  T.  Wills,  200  Fifth 
Avenue,  New  York. 

*  *     * 

Edison  Motion  Pictures  for  the  Home. — Mr.  Thomas 
A.  Edison  has  developed  his  kinetoscope  in  the  smaller 
sizes  so  that  it  can  now  be  used  in  the  home  and  club  as 
well  as  in  public  meeting  places.  The  film  is  greatly  re- 
duced in  size  in  that  80  ft.  of  the  new  film  contains  as 
many  pictures  as  1000  ft.  of  the  film  used  in  theaters,  the 
rate  of  exposure  of  the  pictures  being  the  same  in  the  two 
cases ;  the  scenes  pictured  and  the  total  time  of  exposure 
are  also  equal.  The  home  kinetoscope  is  lighted  by  means 
of  either  a  Nernst  lamp  or  a  miniature  arc  lamp. 

*  *     * 

Magnitude  of  Telegraphic  News. — The  Nczv  York 
Times  recently  called  attention  to  the  magnitude  of  its  tele- 
graphic news  service.  During  the  week  ending  with  March 
30  530,000  words  were  received  by  telegraph.  Of  these  about 
350,000  words  were  Associated  Press  matter.  The  exact 
total  of  "special  dispatches,"  as  shown  by  the  bills  of  the 
telegraph  companies,  was  181,484  words,  divided  as  to 
origin  into  155,625  words  from  cities  and  towns  in  the 
United  States,  and  the  remainder — 25,859  words — for- 
eign news,  gathered  from  all  over  the  world.  The  foreign 
service  included  24,910  words  transmitted  by  wireless  teleg- 
raphy. 


i\'i:w  N'oKK  [ovian  Dinner. — At  the  regular  semi-monthly 
Imiclieon  of  the  New  York  Sons  of  Jove  held  April  3  the 
guest  of  honor  and  speaker  for  the  occasion  was  Mr.  Mar- 
shall S.  Barnes,  president  of  the  National  Electrical  Con- 
tractors' Association.  Mr.  Barnes  chose  as  his  topic  "The 
(Contractor's  Position  in  the  Electrical  Trade,"  and  in  the 
course  of  his  address,  which  was  listened  tf)  with  interest, 
told  of  the  formation  and  success  of  the  National  Electrical 
Contractors'  Association,  the  dominating  note  of  which  is' 
co-operation.  The  speaker  attributed  the  present  excellent 
condition  of  the  contractors'  association  to  that  influence. 
The  conunittee  which  was  appointed  some  weeks  ago  to 
investigate  the  advisability  of  the  Jovian  order  indorsing 
the  people's  electrical  page  reported  that  after  mature  in- 
vestigation it  had  come  to  the  conclusion  that  such  action 
at  the  present  time  would  not  be  prudent.  The  committee 
suggested  that  before  the  Jovian  order  indorse  the  proposi- 
tion the  various  electrical  interests,  jobbers,  contractors, 
manufacturers,  etc.,  be  consulted  and  their  opinion  of  the 
ultimate  success  of  such  a  scheme  be  obtained.  The  com- 
mittee expressed  its  willingness  to  pursue  the  matter  fur- 
ther if  desired. 

*     *     * 

Electric  Club  Discusses  Chicago  Street  Lighting. — 
Mr.  H.  Schaedlich,  of  the  Department  of  Electricity  of  the 
city  of  Chicago,  discussed  the  new  street  lighting  of  that 
city  at  a  meeting  of  the  Electric  Club  of  Chicago  on  March 
28.  This  lighting  is  being  carried  out  by  the  Sanitary  Dis- 
trict under  contract  with  the  city  and  has  been  the  subject 
of  several  articles  in  these  columns.  Mr.  George  C.  Keech 
referred  to  the  disinterested  effort  of  the  Chicago  Section 
of  the  Illuminating  Engineering  Society  to  secure  a  30-ft. 
suspension  for  the  powerful  lo-amp  flaming  arc  lamps  to 
be  used,  rather  than  the  20-ft.  suspension  which  the  city 
authorities  seem  to  favor  for  reasons  having  to  do  with 
first  cost  and  operating  practice.  Mr.  Schaedlich  said  that 
the  arc-lamp  trimmers  employed  by  the  city  object  to  climb- 
ing to  a  greater  height  than  20  ft.  to  renew  the  carbons 
and  clean  a  street  lamp.  He  also  seemed  to  think  that  there 
was  objection  to  the  practice  of  lowering  the  lamps  for 
trimming  from  the  greater  height  and  also  to  the  use  of 
tower  wagons  in  a  large  installation.  The'  new  lamps  will 
be  spaced  about  300  ft.  apart  on  residence  streets  and  about 
250  ft.  apart  on  business  streets.  Overhead  construction  is 
used  largely,  and  in  that  case  the  lamps  are  all  on  one  side 
of  the  street.  Where  underground  construction  is  used,  the 
lamps  are  staggered  on  both  sides  of  the  street.  Mr.  Harold 
B.  Barnes,  of  Denver,  an  electrical  engineer  and  a  member 
of  the  Colorado  Electric  Club,  described  the  various  meth- 
ods of  street  lighting  in  use  in  Denver,  the  "City  of 
Lights."  In  that  city  the  use  of  magnetite  arcs  has  been 
very  satisfactory  in  residence  districts,  although  ordinary 
inclosed  alternating-current  arc  lamps  are  used  on  the 
business  streets,  suspended  from  street-railway  poles  at  a 
height  of  16  ft.,  while  series  tungsten  .lamps  are  used  in 
parks  and  boulevards. 


SOCIETY  MEETINGS. 

Pittsburgh  Jovians. — It  is  expected  that  from  250  to  300 
persons  will  be  initiated  by  the  Sons  of  Jove  at  a  rejuvena- 
tion to  be  held  in  the  Fort  Pitt  Hotel,  Pittsburgh,  on  April 
13.  The  plans  for  the  function  are  being  made  by  States- 
man W.  P.  Shaler  and  Reigning  Jupiter  Robert  L.  Jaynes. 


Western  Society  of  Engineers. — At  the  regular  meet- 
ing of  the  Western  Society  of  Engineers,  held  on  April  i, 
a  paper  on  "Arbitration"  was  presented  by  Mr.  Onward 
Bates.  The  paper  by  Mr.  Bates  is  of  interest  to  engineers 
and  others  who  may  have  occasion  to  act  as  arbitrators  in 
the  settlement  of  disputes. 
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TURBINE-DRIVEN  STATION 

AT  ATLANTIC    CITY,  N.  J. 


New  Plant  of  the  Atlantic  City  Electric  Company  for 
Supplying  Electricily  and  Hot-Wafer  Hea'. 


ill  siiigle-dcck  rcturii-tiibiilar  boilers.  llic  builers  fitted 
with  stokers  were  operated  under  forced  draft,  'i'he  station 
was  typical  of  the  older  class  of  plant  with  additions  made 
from  time  to  time  as  the  load  increased.  Having  a  hot-water 
heating  load  for  about  eight  months  of  the  year,  high 
efficiency  in  the  electric  generating  units  was  not  desired  or 


Steam  Extracted  for  Heating  Purposes  from  Second  and  Third 
Stages   of   Turbines   Operating    Cond2nsing     Facilities   for 
Handling  and  Storing  Coal      Arc  Machines  and  Direct- 
Current  Generators  Driven  by  Synchronous  Motors 
Bus    Structure    Work     Station    One    of    the 
Attractions  of  the  City. 


THM  Atlantic  City  Electric  Company,  winch  is  con- 
trolled by  the  American  Gas  &  i^lectric  C"ompany, 
has  erected  and  is  now  operating  in  the  outskirts  of 
Atlantic  City,  N.  J.,  at  Missouri  Avenue  and  Beach  Thor- 
oughfare, what  is  purported  to  be  one  of  the  best  and  most 
economical  stations  of  its  size  in  the  country.  Electric- 
light  men  who  have  attended  any  of  the  numerous  conven- 
tions held  at  Atlantic  City  will  remember  the  old  125-cycle, 
single-phase  station,  adjoining  the  tracks  of  the  Pennsyl- 
vania Railroad,  which  formerly  supplied  all  of  the  electrical 
energy  for  the  city.  This  building  housed  1400  kw  in  direct- 
current  apparatus.  2690  kw  in  alternating-current  apparatus 
and  seven  125-light  Brush  arc  machines.  The  direct-current 
apparatus  comprised  three  Fort  Wayne  three-wire  machines. 
one  rated  at  600  kw  and  driven  by  a  Wetherill  engine  and 
the  other  two  rated  at  400  kw  and  driven  bv  cross-com- 
pound Allis-Chalmers  engines.     Tliere  wore  nine    i23-c\clc. 


Fig.    2 — Exterior    of    Power    Station. 

sought.  The  load,  however,  reached  a  point  where  more 
equipment  was  necessary,  and  since  extensions  on  the  old 
site  were  not  possible  owing  to  lack  of  space  and  since  also 
the  125-cycle  system  had  become  obsolete,  it  was  determined 
to  erect  a  new  station  which  would  be  modern  in  everv  re- 


Fig.    1 — Generating    Room    of    Atlantic    City    Electric   Company. 


single-pha.se  alternators  of  General  Electric,  Stanley  and 
Westinghouse  make  feeding  the  network  of  overhead  2300- 
volt  lines. 

1  he  boiler  equipment  comprised  2820  hp  in  Edgemoor 
water-tube  boilers  fitted  with  Jones  under- feed  stokers, 
1200  hp  in  double-deck  return-tubular  boilers  and   1400  hp 


spect  and  which  would  also  be  an  added  attraction  to  the 
city. 

-The  new  generating  station,  views  of  which  are  given 
herewith,  was  designed  to  be  operated  with  a  minimum 
working  force  and  also  to  turn  out  a  kilowatt-hour  of  energy 
as   cheaply   as   possible.     The   site   of   the   station    is   on   a 
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meadow  formerly  waslicd  by  every  liigli  tide,  .\lier  being 
covered  with  -2.5  ft.  of  sand,  1509  30-ft.  pine  piles  were 
«lriven  to  refusal  on  an  average  of  3-ft.  centers,  upon  which 
tlie  footing  of  tlic  bnilthng  was  placed  and  brought  up  level 
with  the  basement  lloor.  The  tops  of  the  piles  were  cut  olt 
at  low-water  mark  so  that  they  would  be  covered  by  water 


Fig.    3 — Plan    View   of   Atlantic    City    Station. 

at  all  times.  Extending  through  the  turbine-room  basement 
and  resting  on  the  piles  is  a  concrete  mat  7  ft.  6  in.  thick 
on  which  the  -foundations  of  the  machines  are  set.  The 
turbines  are  set  16  ft.  above  the  floor  level  and  the  con- 
denser  intake   tunnel   learling   from    the   Thoroughfare,   the 


ment  is  10  ft.  at  low  water  and  6  ft.  at  high  tide.  The  m 
take,  which  extends  130  ft.  from  the  station,  is  protected  l)y 
a  crib.  The  latter  is  built  of  reinforced  concrete  with  beams 
lor  tying  the  walls  together  and  bracing  the  structures. 
Cast-iron  guides  are  provided  for  the  screens  and  grilles, 
and  two  42-in.  sluicegates  are  fitted  in  the  front  wall  of 
the  intake  crib  and  two  sets  of 
'/i-in.  mesh  copper  screens  serve 
to  keep  out  fish  and  foreign  mat- 
ter. Beyo-.id  the  crib  and  as  an 
added  protection  is  a  forebay 
formed  by  creosoted  piles  extend- 
ing 20  ft.  into  the  Thorough- 
fare. 

Coal  is  brougin  to  tlie  station 
over  a  siding  from  the  Pennsyl- 
vania Railroad  or  may  be  brought 
to  the  wharf  in  front  of  the  sta- 
tion by  barge,  and  provision  is 
made  for  storing  15,000  tons  un- 
der the  craneway  outside  the  sta- 
tion. The  crane,  which  has  a 
span  of  100  ft.,  is  equipped  with 
a  2-yd.  grab  bucket  and  a  travel- 
ing coal  crusher  designed  to  pa.ss 
75  tons  an  hour  through  ij/z-hu 
mesh.  The  crane  itself  can  han- 
dle 40  tons  of  coal  an  hour  from 
the  cars  to  the  bunkers  and  60 
tons  an  hour  from  the  cars  to  the 
storage  pile. 

The  crane  is  equipped  with  four 
motors,  one  for  bridge  travel,  one 
for  trolley  travel,  and  the  opera- 
tions of  raising,  lowering,  open- 
ing and   closing  are   effected   by 
two     motors     on     two     separate 
drums    fitted    with    friction   clutches.      The   auxiliary   hoist 
motor  closes  the  bucket,  and  the  operator  rides  with   the 
trolley  and  controls  all  of  the  movements  from  his  cage- 
The   motors   are   of   the    250-volt   interpole,    direct-current 
type,    the    main    hoist    motor    being    rated    at    30    hp.    the 


Fig.    4 — CroEs-Sectional    Elevation    of    Atlantic    City    Station. 


body  of  water  cutting  off  Atlantic  City  from  the  mainland, 
is  located  12  ft.  below  mean  low-water  mark  and  in  the  mass 
of  concrete  extending  from  the  bottom  of  the  tunnel  to  the 
turbine  foundations  as  shown  in  the  engraving.  The  intake 
and  discharge  tunnels  are  each  4  ft.  high,  the  former  being 
located  beneath  the  latter,  and  the  maximum  lift  to  the  base- 


auxiliary  hoist  at  30  hp,  the  bridge  travel  at  30  hp  and 
the  trolley  travel  at  5  hp.'  The  speed  of  the  main  hoist 
fully  loaded  is  120  ft.  a  minute,  that  of  the  trolley  120  ft.  a 
minute  and  that  of  the  crane  itself  300  ft.  a  minute. 

The  coal  crusher  is  mounted  on  a  truck  arranged  to  run 
on  a  track  over  the  roof  of  the  boiler-room.     It  is  equipped 
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with  a  steel  plate  hopper  on  top  of  the  crusher  cai)able  of 
holding  two  grab-buckets  full.  The  crusher  is  arranged  so 
that  when  it  is  handling  fine  coal  the  latter  will  pass  through 
the  crusher  without  requiring  the  running  of  the  crusher 
motor.  The  crusher  motor  can  be  cut  out  from  the  gears 
and  used  to  run  the  truck  with  the  crusher  along  the  track 


from  the  4000-kw  unit.  Each  of  the  2000-kw  units  has  a 
i6-in.  outlet  from  the  second  stage  of  the  turbine,  and  the 
4000-kw  unit  has  an  i8-in.  outlet.  A  14-in.  connection  runs 
from  each  outlet  to  14-in.  exhaust  headers.  The  second 
stage  connection  from  each  unit  has  an  8-in.  back-pressure 
valve  to  serve  as  a  relief,  a  14-in.  gate  and  a  14-in.  auto- 
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Fig.    5 — General    View    of    Boiler- Room. 

u\er  the  bunkers  in  either  direction.  The  motor  is  operated 
from  trolley  wires  attached  to  the  runway  girder. 

Provision  is  made  in  the  boiler-room  for  six  B.  &  W. 
water-tube  boilers  fitted  with  single-loop  superheaters  within 
the  setting  and  designed  for  operation  at  225  lb.  pressure. 
The  furnaces  are  fitted  with  six-retort  Taylor  gravity 
stokers,  coal  for  which  is  chuted  from  the  bunkers  overhead, 
as  indicated  in  Fig.  5.  Feed  water  for  the  boilers  is 
pumped  by  two  3-in.,  four-stage  horizontal,  centrifugal 
pumps,  each  direct-connected  to  a  54-hp  Curtis  turbine. 

The  main  generating  equipment  comprises  two  2000-kw 
and  one  4000-kw,  2300-volt,  60-cycle,  three-phase  Curtis 
turbo-generator.  There  is  a  6-in.  outlet  on  each  of  the  two 
boilers  for  the  2000-kw  units,  feeding  into  an  8-in.  header 
passing  through  the  division  wall  to  the  turbine  throttle.     A 
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Fig.    6 — Auxiliary    Apparatus    in    Basement. 

lo-in.  header  supplies  steam  to  the  4:joo-kw  unit.  The  steam 
headers  are  connected  with  loops,  the  loops  between  the 
first  and  second  units  being  of  6-in.  pipe,  and  that  between 
the  second  and  third  units  of  8-in.  pipe,  a  valve  being  fitted 
to  each  header.  There  is  a  i6-in.  free  exhaust  from  the 
condenser  of  the  2000-kw  units  and  a  24-in.   free  exhaust 


Fig.    7 — Remote-Control    Switchboard. 

matic  reverse-current  valve.  The  connections  to  the  head- 
ers for  the  hot-water-supply  system  have  14-in.  gate  valves 
and   14-in.  oil  separators. 

The  auxiliary  equipment  for  the  2000-kw  units  comprises 
an  Alberger  surface  condenser  having  6000  sq.  ft.  of  con- 
densing surface,  a  dry-vacuum  pump,  a  i6-in.  volute  circu- 
lating pump,  a  3-in.  turbine-driven  hot-well  pump  and  a 
priming  pump.  The  largest  unit  has  an  Alberger  surface 
condenser  with  10,000  sq.  ft.  of  condensing  surface,  a  dry- 
vacuum  pump,  a  20-in.  volute  circulating  pump,  a  4-in. 
turbine-driven  hot-well  pump  and  a  priming  pump.  In  addi- 
tion to  this  auxiliary  equipment  there  are  two  horizontal 
duplex  feed  pumps,  two  vertical  Piatt  Iron  Works  open 
feed-water  heaters,  two  duplex  horizontal  hot-water  circu- 
lating pumps,  two  hot-water  heaters,  two  stokers  and   fan 


Fig.   8 — Typical    Bus   Structure    Arrangement. 

engines,  one  loo-kw  engine-driven  exciter  set,  two  deep-well 
pumps,  one  automatic  pump  and  receiver,  two  small  oil 
pumps,  one  oil  filter,  an  air  compressor  and  a  small  oil  pump 
on  each  turbine.  The  auxiliary  equipment  is  located  in  the 
basement  and  receives  abundant  light  through  a  well  in  the 
turbine-rnom  floor. 
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J'lic  fcc'il  pumps  and  iK-alcrs  arc  ai  ranged  in  sots;  iliat  is, 
thcTf  is  a  set  of  twi)  pumps  and  oik'  licalLT  fur  units  i  and  2. 
ami  a  similar  set  for  Xo.  3,  wliicli  will  also  suffice  for  unit 
No.  4  wluMi  that  is  installed,  l-'or  supplying  the  hot-water 
heating  load  there  is  a  14-iii.  main  passing  umlerground. 
riu-  hot- water  heating  system  covers  ij,j  miles  of  territory 
extending  from  the  Hoardwalk  to  Baltic  Avemu'  and  from 
New  Jersey   Avenue  to  Arkansas  Avenue. 

The  stack  is  13  ft.  inside  diameter  and  216  It.  higli.  It  is 
built  of  concrete  and  has  a  brick  base.  As  already  indicated, 
the  turbines  are  arranged  for  the  extraction  of  steam  from 
the  second  and  third  stages,  for  which  purpose  an  i8-in. 
opening  is  provided  in  each  of  the  stages.  The  second  stage 
has  hand-operated  valves,  by  means  of  which  the  nozzle 
opening  to  the  third  stage  may  be  controlled,  but  no  such 
arrangement  is  provided  in  the  third  stage. 

The  auxiliary  electrical  ajjparatus  for  supplying  excitation 
and  direct  current  comprises,  in  addition  to  the  loo-kw 
marine  engine  set  located  in  the  basement,  a  loo-kw  induc- 
tion-motor-driven exciter  set,  a  35-kw  induction-motor  ex- 
citer seL=for  the  synchronous  motors,  two  three-unit,  300-kw 
sets,  each  comprising  a  325-kw  synchronous  motor  direct- 
connected  to  two  150  kw,  275-volt  direct-current  generators. 
The  latter  are  designed  to  operate  as  shunt-wound  machines 
at  from  230  to  275  volts  at  full  and  overload  currents,  and 
are  fitted  with  series  windings  by  means  of  which  the  emf 
may  be  raised  25  volts,  so  as  to  give  300  volts  on  each  gen- 
erator, or  600  volts  when  operated  in  series.  These  sets  are 
started  from  the  alternating-current  end  only  and  will  not 
be  operated  reversed.  There  are  also  four  200-hp  synchro- 
nous motors  driving  eight  arc  machines  through  ilexible 
couplings.  Provision  is  made  for  two  more  sets.  In  the 
basement  a  55-cell,  iio-volt  Gould  battery  is  installed  as  a 
reserve  for  the  control  system. 

The  switchboard  is  designed  to  control  at  present  one 
4000-kw  unit,  two  2ooo-kw  units,  two  loo-kw  exciters,  two 
three-unit  motor-generator  sets,  six  1500-kw,  three-phase 
feeders,  two  500-kw,  250-500-volt,  three-wire  feeders  and 
three  2300-volt,  three-phase  synchronous  motors.  The  oper- 
ator's room  is  located  at  one  end  of  the  station,  as  indicated 
in  Fig.  3.  All  of  the  switches  are  of  the  remote-control 
type,  with  the  exception  of  those  used  on  the  arc-lighting 
system,  the  arc-lamp  circuits  being  controlled  from  the 
switchboard  on  the  main  turbine-room  floor. 

As  shown  in  the  cross-section  elevation,  three  floors  are 
providedMn  the  switch-house.  The  bus  chambers  are  located 
in  the  first  section  and  the  oil  switches  in  the  second  section; 
the  upper  gallery  is  devoted  to  regulators,  arresters,  switches 
and  transfer  buses.  The  conductors  are  brought  to  the 
switch-house  in  conduit,  barriers  being  arranged  so  that 
no  two  conductors  are  in  the  same  runway  or  cell.  The 
buses  are  of  flat  copper,  and  the  connections  are  made  with 
copper  tube.  The  work  in  the  switch-house  was  performed 
by  the  company  and  reflects  great  credit  for  the  neatness 
with  which  it  is  arranged  and  executed.  A  sample  of  the 
work  is  shown  in  Fig.  8. 

There  is  a  signal  system  arranged  between  the  control 
board  and  each  turbine,  and  there  is  in  addition  an  annunci- 
ator drop-signal  system  indicating  when  the  relays  on  the 
breakers  and  oil  switches  open.  As  indicated  in  the  en- 
graving, the  turbine-room  is  well  lighted  from  a  wired- 
glass  monitor  extending  over  the  entire  room.  There  is  a 
monitor  provided  over  the  front  and  back  of  the  boilers  also. 
Much  consideration  has  been  given  to  the  finish  of  the  sta- 
tion. The  floor  of  the  turbine-room  and  of  the  room  con- 
taining the  auxiliaries  is  finished  in  red  tile  relieved  by 
yellow  tile  at  i8-in.  centers.  The  wainscot  is  of  white  glass 
brick  and  the  wall  above  is  finished  in  a  light  drab  color. 
The  steel  work  is  painted  black,  as  is  also  the  machinery. 
A  visitors'  gallery  overlooks  the  generator  room.  At  the 
present  time  the  station  equipment  is  undergoing  complete 
test,  the  results  of  which  we  hope  to  be  able  to  present  in 
a  future  issue. 


THE  BOSTON  ELECTRIC-VEHICLE  CAMPAIGN. 

Enterprising  Activity  of  the  Boston  Edison  Company  in 
Establishing  a  Co-operative  Program  for  Electric- 
Vehicle  Development  in  Eastern  New  England. 

TWV.  I'.Dslon  electric-vehicle  campaign  is  one  of  the  most 
signilicant  devel(j;)ments  of  the  past  decade  in  the 
central-station  field,  l-'rom  its  inceijtion  in  {-"ebruary, 
i(;ii,  it  has  attracted  national  attention;  it  has  received 
extended  si)ace  in  the  periodical  and  daily  press  and  is  fre- 
(juently  the  subject  of  comment  in  electrical  circles  limited 
by  no  national  boundaries.  It  marks  the  coming  of  better 
days  for  New  I'jigland  highway  transportation,  illustrates 
the  power  of  co-oi)eration  against  a  conservatism  born  of 
early  failures,  and  is  demonstrating  week  by  week  that  the 
electric  vehicle  has  left  its  experimental  stage  far  behind 
and  taken  its  permanent  place  in  the  flexible,  reliable  and 
economical  carriage  of  persons  and  merchandise  upon  the 
public  roadways. 

Until  the  campaign  has  been  viewed  as  a  whole  the 
amount  of  work  accomplished  cannot  easily  be  realized. 
Nearly  every  week  since  the  movement  began  has  witnessed 
some  striking  step  forward,  and  both  originality  and  busi- 
ness acumen  have  had  full  play  in  its  development.  At  the 
close  of  the  first  year's  efforts  it  is  fitting  to  sum  up  the 
more  striking  achievements  of  the  campaign  which  has  with- 
out question  made  Boston  the  focus  of  the  electric-vehicle 
industry.  Upward  of  $150,000  has  been  expended  by  the 
co-operating  interests  in  charge  of  the  work.  An  enormous 
amount  of  personal  effort  and  loyalty  has  been  devoted  to  the 
cause,  often  in  the  face  of  considerable  outside  skepticism. 
The  results  cannot  fully  be  measured  in  so  short  a  time,  but 
it  is  significant  that  to-day  a  score  of  electric  trucks  and 
pleasure  vehicles  are  represented  by  agencies  in  Boston,  com- 
pared with  seven  a  year  ago;  that  during  the  past  two  weeks 
a  new  electric-vehicle  registration  was  made  at  the  office  of 
the  Massachusetts  Highway  Commission  every  two  hours  oi 
each  business  day,  and  that  the  total  number  of  commercial 
machines  and  pleasure  outfits  registered  in  the  past  year  in- 
creased 56  per  cent,  mainly  as  a  result  of  the  vigorous  ex- 
ploitation and  careful  marketing  of  electric  service  which 
began  with  the  famous  telegram  of  President  C.  L.  Edgar, 
of  the  Edison  Electric  Illuminating  Company  of  Boston,  to 
all  the  prominent  electric-vehicle  and  accessory  manufac- 
turers of  the  country  on  the  night  of  Feb.  25,  191 1,  an- 
nouncing the  starting  by  the  company  of  a  hundred- 
thousand-dollar  campaign  of  education  and  purchase  of 
electric  vehicles  in  the  600  square  miles  of  its  territory. 

In  response  to  President  Edgar's  telegram,  100  represen- 
tatives of  electric-vehicle  interests  met  at  the  Hotel  Thorn- 
dike,  Boston,  on  March  3,  191 1,  and  the  co-operative  move- 
ment was  fully  launched.  Then  followed  the  establishment 
by  the  company  of  a  special  vehicle  research  division  of  the 
electrical  engineering  department  of  the  Massachusetts  In- 
stitute of  Technology,  the  object  being  to  secure  a  complete 
scientific  study  of  transportation  costs  and  data  upon  which 
much  of  the  future  work  will  be  based.  The  scope  of 
this  investigation  and  the  methods  of  its  organization  and 
work  are  described  elsewhere  in  this  issue. 

On  April  3,  191 1,  the  company  gave  an  informal  dinner  to 
electric-vehicle  and  accessory  representatives  in  its  territory, 
and  the  plans  of  the  campaign  were  discussed  in  consider- 
able detail.  On  April  17  the  New  England  Section  of  the 
Electric  Vehicle  Association  of  America  was  organized,  and 
on  April  20  the  first  of  the  weekly  "electric-vehicle 
luncheons"  was  established,  those  present  being  organized  on 
April  26  under  the  name  of  the  Electric  Vehicle  Club  of 
Boston.  With  the  exception  of  a  few  weeks'  interim  during 
the  summer  these  gatherings  have  been  held  regularly  on 
Wednesdays  at  the  Edison  Building,  Boston,  and  have  been 
attended  by  electric-vehicle  dealers  and  manufacturers,  by 
Boston   Edison   officials,  and   by  central-station   men,  jour- 
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nalists  and  utln;r>  inicicslcd  in  the  storaj^c-batlcry  autuinu- 
bilc  and  its  progress  in  the  New  Rngland  field. 

A  striking  feature  nf  the  caiujjaign  from  its  inception  has 
been  the  extensive  use  of  newspaper  advertising  and  the 
publicity  by  means  of  reading  matter  which  have  been  con- 
stantly on  the  program.  I'"ull-page  displays  have  been  carried 
in  the  Boston  papers,  metropolitan  and  suburban,  and  press 
notices  of  the  greatest  value  and  interest  have  been  pub- 
lished.    Xunierous  lectures  have  been  given  by  the  president 
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Fig.    1 — Typical    Electric- Vehicle    Sign. 

of  the  club  before  business  men's  associations,  colleges, 
technical  schools,  church  and  trade  organizations,  illus- 
trating the  peculiar  fitness  of  the  electric  vehicle  in  its  field, 
and  in  all  cases  these  talks  have  been  illustrated  by  a  large 
collection  of  lantern  slides  showing  the  latest  applications  in 
both  business  and  pleasure  service.  A  considerable  number 
of  attractive  booklets  and  folders  have  been  mailed  to  i)ros- 
pective  customers  in  the  name  of  the  Electric  Vehicle  Club 
of  Boston,  and  the  Edison  company  has  constantly  given  the 
weight  of  its  sanction  and  the  resources  of  its  treasury  to 
the  propaganda,  the  prestige  of  so  great  an  organization  for 
the  efficient  production  and  distribution  of  electricity  being 
a  convincing  factor  in  the  public  mind.  The  burdens  of  the 
advertising  work  have  been  shared  by  the  Edison  company 
and  the  representatives  of  manufacturers  of  electric  vehicles 
and  accessories,  and  the  electric-vehicle  pages  run  in  the 
newspapers,  as  well  as  the  other  forms  of  publicity  em- 
ployed, have  stimulated  inquiries  and  directed  sales  all  alom; 
the  lines  of  the  company,  besides  resulting  in  the  creation  of 
a  great  amount  of  interest  outside  the  Boston  territory. 

Space  will  permit  only  a  summary  of  some  of  the  most 
telling  shots  fired  in  the  campaign,  most  of  these  marking 
distinct  forward  steps  in  the  work  as  a  whole.  The  Edison 
company  early  offered  the  free  use  of  its  advertising  space 
in  fifty  suburban  newspapers,  with  an  aggregate  circulation 
of  nearly  70,000.  Eree  electrical  energy  is  provided  to 
agents  and  garage  owners  for  the  operation  of  electric  signs 
advertising  electric  vehicles,  charging-station  locations  and 
vehicle  charging  for  demonstration  service.  Much  of  the 
reading  space  on  the  company's  fixed  and  talking  electric 
sig^is  in  the  city  and  suburbs  of  Boston  has  been  devoted 
without  cost  to  the  dealers  to  the  advertisement  of  electric 
vehicles.  On  Memorial  Day,  iQii,  over  sixty  electric 
machines  were  paraded  in  the  Back  Bay  district  of  Boston 
in  contrast  to  the  workhorse  parade  which  has  Ijcen  a  fea- 
ture of  Boston  life  for  many  years,  and  through  the  courtesy 
of  Mr.  Thomas  A.  lulison.  moving  pictures  were  taken  of 
this  display.  The  Electric  Vehicle  Club  has  given  attention 
to  the  provision  of  parking  spaces  in  the  congested  portions 
of  the  city  of  Boston,  securing  substantial  concessions  in  re- 
lation  to   the   Common    and    Public    Garden    frontages   and 


borders,  and  has  taken  through  its  president  an  active  in- 
terest in  proposed  legislation  at  the  sessions  of  the  General 
Court.  Confidential  lists  of  prospective  customers  have  been 
assembled  by  the  secretary  of  the  club  for  the  use  of  mem- 
bers directly  concerned,  the  Edison  company's  officers  taking 
the  initiative  in  many  instances  in  securing  interviews  with 
sales  representatives  and  furthering  the  establishment  of 
jjatronage.  At  the  Boston  City  Club  in  December,  191 1,  a 
city  and  state  banquet  was  given  under  the  auspices  of  the 
organization,  and  many  public  officials  were  brought  into 
immediate  contact  with  the  possibilities  of  electric-vehicle 
service. 

Through  the  action  of  the  company  charging  sets  have 
been  supplied  to  electric-vehicle  purchasers  on  the  most 
favorable  terms,  and  credits  have  been  given  for  temporary 
installations  rented  prior  to  the  purchase  of  the  equipment. 
Illuminated  billboards  have  been  placed  in  service  in  the 
jjark  districts  at  the  expense  of  the  company,  advertising 
electric  pleasure  vehicles  and  trucks,  and  space  has  been 
given  free  to  dealers  in  the  company's  show  window  at  its 
main  offices  for  the  display  of  vehicle  equipment  and  photo- 
graphs of  the  latest  applications.  The  House  of  Edison 
Light,  illustrating  numerous  domestic  applications  of  elec- 
tricity, has  been  transported  from  one  suburb  of  Boston  to 
another  by  electric  trucks,  and  at  the  present  location  in 
Newton  Center  a  regular  weekly  meeting  of  the  club  was 
held  last  fall,  all  the  members  and  guests  in  attendance  being 
carried  to  the  spot  in  electric  vehicles.  Similarly,  trans- 
portation to  a  meeting  of  the  club  with  the  New  England 
Section  of  the  Electric  Vehicle  Association  of  America  was 
accomplished  by  electric  machines  at  an  evening  meeting  in 
the  General  Electric  Company's  Lynn  works,  where  a  supper 
and  technical  discussion  of  electric  vehicle  motor  and  con- 
trol progress  were  the  features  of  interest,  addresses  also 
being  given  by  prominent  electrical  engineers  upon  the 
broader  aspects  of  the  electric-vehicle  situation.  Arrange- 
ments have  recently  been  completed  by  the  Edison  company 
for  a  free  monthly  inspection  of  electric  vehicles  at  the 
Atlantic  Avenue  garage,  all  owners  being  invited  to  make 
this  available  in  the  interests  of  securing  improved  service 
and  still  greater  reliability  of  operation.  A  copy  of  the  re- 
port of  every  meeting  of  the  Electric  Vehicle  Club  is  sent 
to    the    .\ccumnlator-Fabrik    Akticngcscllschaft.    of    Berlin. 


Fig.   2 — Boston    Electric- Vehicle    Luncheon. 

Germany,   and   much   interest   has  been   expressed   by   that 
organization  in  the  work  at  Boston. 

Pennants  advertising  electric  vehicles  have  been  designed 
under  the  auspices  of  the  club,  and  a  composite  pleasure-car 
seal  and  a  similar  commercial-car  seal  have  been  prepared 
for  use  in  official  correspondence.  ■  Through  the  work  of  the 
club  officers  all  railroad  and  steamship  terminals  in  Boston 
have  granted  free  use  of  their  facilities  to  electric  vehicles, 
and  the   fire-insurance   interests    have   had   their   attention 
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calli'd  Id  the  nominal  risk  of  this  type  of  c(|uipincnt.  with  the 
hope  tliat  certain  reductions  in  rates  ultimately  may  be 
for;hcoming.  it  was  lately  announced  that  the  farm  exhibit 
of  the  lulison  comi)any,  showing  motor  and  other  electric 
applications  in  agricultural  service,  will  be  transported  about 
the  territory  by  electric  machines  during  the  coming  open 
season.  At  one  of  the  meetings  of  the  electric-vehicle  in- 
terests it  was  amiounced  that  if  the  25,000  tons  of  freigin 
handled  daily  in  Boston  by  horse,  steam  and  gasoline  trac 
tion  were  handled  by  electric  vehicles  the  estimated  saving 
would  be  $1,250,000  per  year.  During  the  heated  season  ut 
191 1,  when  the  vitality  of  both  horses  and  men  frequently 
broke  under  the  strain  of  the  weather,  a  special  effort  was 
made  to  emphasize  the  value  of  electric  trucks  and  delivery 
wagons.  During  the  slippery  weather  of  the  past  winter  the 
club  has  had  a  part  in  the  relief  of  street  congestion  and 
the  improvement  of  traffic  conditions  resulting  from  the 
falling  of  horses  on  grades.  A  talking  electric-vehicle  sign 
costing  $5,000  has  lately  been  authorized  by  tlie  I'.dison 
company. 

The  electric  vehicle  was  featured  at  the  March  15  meet- 
ing of  the  Luncheon  Club  branch  of  the  New  England  Sec- 
tion, National  Electric  Light  Association,  in  an  address  by 
Mr.  W.  P.  Kennedy,  of  New  York,  consulting  engineer, 
upon  the  "Availability  and  Adaptability  of  Electric  Vehicles 
for  New  England,"  and  at  a  banquet  given  in  honor  of  the 
conclusion  of  the  first  year's  campaign,  at  the  Hotel  Thorn- 
dike,  Boston,  a  few  days  before,  Mr.  P.  D.  Wagoner,  presi- 
dent of  the  General  Vehicle  Company,  Long  Island  City, 
N.  Y.,  delivered  the  principal  address,  viewing  the  vehicle 
situation,  as  did  Mr.  Kennedy,  from  a  national  standpoint 
and  giving  many  figures  of  encouragement  in  connection 
with  the  development  of  the  industry.  Boston  now  has 
more  electric-vehicle  manufacturers  represented  within  its 
limits  than  New  York,  Chicago  or  Philadelphia.  At  the 
Boston,  1912,  Electric  Show  the  most  complete  display  of 
electric  pleasure  and  commercial  vehicles  ever  assembled 
will  be  massed  under  the  same  roof,  and  in  the  general 
shows  of  commercial  and  pleasure  cars  held  at  Boston  dur- 
ing the  early  and  middle  part  of  March  of  this  year  the 
.electric  machines  attracted  widespread  attention  even  in  the 
midst  of  the  display  of  gasoline  cars.  The  Electric  Vehicle 
Association  of  America  has  been  invited  to  hold  its  annual 
convention  at  Mechanics'  Building,  Boston,  during  the  1912 
Electric  Show  next  October,  and  it  is  planned  to  make  a 
special  feature  of  the  subject  of  electric-vehicle  develop- 
ment at  Boston  as  an  adjunct  to  the  forthcoming  conven- 
tion of  the  American  Institute  of  Electrical  Engineers. 

The  officers  of  the  Boston  Electric  Vehicle  Club  are: 
President,  Day  Baker;  vice-president,  E.  S.  Mansfield;  sec- 
retary and  treasurer,  Leavitt  L.  Edgar;  executive  com- 
mittee, the  officers  and  Messrs.  H.  F.  Thomson  and  F.  N. 
Phelps  and  Colonel  E.  W.  M.  Bailey;  finance  committee, 
Messrs.  W.  H.  Blood,  Jr.,  J.  S.  Codman  and  Frank  J.  Stone; 
advertising  and  publicity  committee,  Messrs.  Bowman,  D.  C. 
Tiffany,  Day  Baker  and  H.  S.  Knowlton ;  rates  and  charging 
sets  committee,  Messrs.  P.  E.  Whiting,  Carpenter  and 
A.  F.  Neale;  membership  committee,  Messrs.  J.  A.  White, 
Neale  and  G.  W.  Holden ;  Electric  Show  committee.  Messrs. 
J.  W.  Emery,  F.  N.  Phelps  and  Dearborn  Bailey;  arbitra- 
tion and  neutrality  committee,  Messrs.  Mansfield,  Stone, 
Holden,  Day  Baker  and  Carpenter;  electric-vehicle  head- 
quarters committee,  Messrs.  Codman,  White  and  Emery; 
docks  and  parking  facilities  committee,  Messrs.  Tiffany, 
Rommelfanger  and  Turner ;  educational  committee,  Messrs. 
W.  E.  Eldredge,  L.  A.  Tirrell  and  C.  F.  Smith,  and  "pros- 
pects" committee,  Messrs.  F.  J.  Stone,  Brooks  Faxon  and 
H.  L.  Converse.  Messrs.  W.  H.  Atkins,  W.  H.  Francis. 
L.  D.  Gibbs  and  L.  R.  Wallis,  of  the  Boston  Edison  com- 
pany, have  taken  an  active  part  in  the  work  of  the  club  in 
the  past  year,  and  Mr  Converse  D.  Marsh,  of  New  York. 
has  had  direct  charge  of  tlie  publicity  campaign  in  a  con- 
sulting capacity. 


ELECTRIC-VEHICLE  RESEARCH  AT  THE 

MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY. 

Special    Department    Established    to    Determine    Com- 
parative Costs  of  Operating  Electric,  Gasoline 
and  Horse  Vehicles. 


ONE  of  f-hc  most  imuortant  developments  m  connection 
with  the  electric-vehicle  campaign  at  Boston  is  th( 
establishment  of  a  special  research  division  of  the 
electrical  engineering  department  of  the  Massachusetts  In 
stitute  of  Technology,  with  the  object  of  making  a  scientific 
investigation  of  the  costs  and  methods  of  merchandise 
transportation  in  large  cities  by  electric,  gasoline  and  horse- 
drawn  trucks.  The  inception  of  this  work,  its  authorization 
and  maintenance  are  due  to  the  Edison  Electric  Illumi- 
nating Company  of  Boston,  which  made  a  special  appro- 
priation in  May,  191 1,  on  behalf  of  an  impartial  investiga- 
tion of  the  economics  of  vehicle  service.  Dr.  Harold 
Pender  has  had  general  supervision  of  the  work,  which  is 
being  carried  out  by  Mr.  H.  F.  Thomson,  of  the  instructing 
stafif. 

A  striking  feature  of  the  research  undertaken  is  the  free- 
dom of  investigation  accorded  the  staff,  the  object  of  the 
Edison  company  being  to  obtain  accurate  cost  data  irre- 
spective of  the  type  of  transportation  making  the  best 
showing  in  particular  cases.  The  company  is,  of  course, 
of  the  opinion  that  the  electric  vehicle  offers  the  best  solu- 
tion of  the  urban  and  suburban  merchandise  highway  trans- 
portation problem,  but  it  recognized  the  importance  of 
assembling  material  bearing  upon  costs  and  service  along 
entirely  impartial  lines,  so  that  the  limitations  of  every  type 
of  transportation  studied  might  be  disclosed.  The  investi- 
gation has  not  yet  been  sufficiently  extensive  to  warrant  the 
drawing  of  any  sweeping  conclusions,  and  the  data  secured 
are  not  at  present  available  for  publication,  although  in  the 
near  future  it  is  probable  that  they  will  be  printed  The 
general  lines  of  attack  upon  the  problem  of  economic  trans- 
portation by  motor  vehicles  and  by  horses  as  followed  at 
the  Institute  are,  however,  of  much  interest,  and  indicate  in 
a  marked  degree  the  close  relationship  existing  between 
industrial  service  and  scientific  investigation.  The  value  of 
such  work  in  the  advancement  of  electric-vehicle  trans- 
portation is  certain  to  be  felt  over  a  wide  area,  since  it  will 
go  far  to  supply  the  central-station  interests  with  reliable 
data  from  which  general  conclusions  may  be  drawn  and 
with  which  comparisons  may  be  made  in  specific  cases  en- 
countered elsewhere. 

In  order  to  obtain  a  broad  survey  of  the  motor-truck 
situation,  Mr.  Thomson  began  the  investigation  by  a  trip 
to  seventeen  cities  in  the  eastern  part  of  the  country,  travel- 
ing within  the  area  bounded  by  Boston,  Chicago,  St.  Louis, 
Pittsburgh  and  Washington.  In  each  city  certain  houses 
using  gasoline  or  electric  trucks  were  interviewed,  with 
the  object  of  obtaining  from  these  firms  data  on  the  amount 
of  work  done  by  the  trucks  and  the  cost  of  their  operation, 
as  well  as  similar  information  on  horses  where  the  latter 
were  used.  In  most  cases  where  serious  efforts  were  being 
made  to  determine  the  cost  of  wagon  operation  data  were 
either  given  or  promised  the  Institute,  the  owners  of  the 
equipments  in  all  cases  being  informed  that  the  figures  sub- 
mitted by  specific  organizations  would  not  be  used  in  con- 
nection with  the  names  of  the  latter. 

For  the  purpose -of  tabulating  the  information  contained 
in  the  reports  from  the  various  users  into  comparable  form, 
standard  report  blanks  for  horse,  gasoline  and  electric 
vehicles  have  been  prepared.  It  is  planned  to  forward  these 
blanks,  together  with  copies  of  the  reports  to  be  made  on  the 
subject  from  time  to  time,  to  any  firm  or  individual  having 
information  available  for  the  Institute.  It  is  intended  to 
design  a  complete  system  of  garage  records  in  the  near 
future.      So    far   as   the    forms    have    been    developed    they 
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comprise  features  drawn  from  a  large  number  of  present 
systems,  and  combine  the  points  on  whicli  information  is 
desired  with  headings  under  which  the  various  costs  can 
conveniently  be  grouped. 

Taking  up  some  of  the  principal  points  covered  on  the 
report   blanks,    a    "Class    of    Service"    item    refers    to    the 


trucks  this  item  includes  the  renewal  of  engine  parts.  The 
cost  of  "Garage"  when  a  private  garage  is  operated  in- 
cludes the  charges  for  the  building  and  its  equipment  as 
well  as  the  wages  of  foremen  and  attendants.  "Amortiza- 
tion" is  taken  as  a  fixed  annual  charge  intended  to  cover  the 
replacement  of  a  machine  by  a  fund  at  the  end  of  its  useful 
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Tira: 
Front 


Battery: 
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PERFORMANCE  PER  TRUCK. 
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Kw-hr.  input  at  I^J^^ 
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Number  of  trips 

Number  of  stops                                 1 

Number  of  pieces  delivered 

Weight  of  loads 
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Awnrnt""^ 
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Operating  costs 

Running  repairs 

Lubricants 

Electricity  at       cents  per  kw-hj 

Garage  (rent,  attendance) 

Sundries 

■ 

Driver  and  helper 

Total 

Maintenance  costs 
Battery  renewals 

Tire  renewals 

Electrical  and  mechanical 
parts  renewed 

Painting  and  body  work 

Total 

Fixed  charges 

Amortization  at         %  on 

Administration 

Interest  at         % 

Insurance  (all) 

Taxes 

Total 

Grand  total  expense 

Cost  per 

Fig.    1 — Blank    Form    for    Tabulating    Information. 


assignment  of  work,  such  as  city  pick-up,  suburban  delivery, 
meter  installation,  etc.  The  "Period  Covered  by  Data" 
shows  the  number  of  months  over  which  the  figures  given 
in  the  report  have  been  collected,  as  data  covering  several 
years  naturally  have  greater  weight  than  those  of  a  few 
months  only.  The  item  "Number  of  Trucks"  is  introduced 
to  cover  the  case  where  the  records  of  several  machines  of  a 
given  class  are  combined  and  averaged.  The  item  of 
■'Tires"  is  intended  to  include  both  size  and  type,  as  solid, 
pneumatic  or  cushion.  Under  "Performance  per  Truck" 
the  energy  input  at  either  battery  terminals  or  at  the  line 
side  of  the  switchboard  is  indicated,  as  there  has  been 
found  a  lack  of  uniformity  in  the  location  of  integrating 
wattmeters.  For  the  item  "Work  Days  Out  of  Commis- 
sion" is  given  the  number  of  days,  exclusive  of  Sundays 
and  holidays,  when  the  car  was  not  in  a  condition  to  be 
used.       The     items     of     "Trips,"     "Stops."     "Pieces"     and 


life.  "Administration"  covers  that  portion  chargeable  to 
the  truck  of  the  office  expense  in  connection  with  the  trans- 
portation department.  "Interest,"  "Insurance"  and  "Taxes'" 
cover  the  proportionate  part  of  such  expenses  assignable 
to  the  equipment  covered  in  the  report. 

In  the  tabulation  of  data  four  columns  are  designed  for 
the  performance  and  expense  items  in  order  that  either  the 
year,  month,  day  used  or  mile  may  serve  as  a  unit.  These 
four  units  are  suggested  for  the  reason  that  neither  a  time 
nor  a  distance  basis  is  regarded  as  fair  for  all  classes  of 
service.  Annual  and  mileage  figures  are  more  generally 
used  as  a  means  of  comparison  at  present,  but  monthly  and 
daily  figures  have  been  advocated  in  some  cases.  In  re- 
porting a  truck  the  research  division  does  not  expect  that 
all  four  columns  will  be  filled,  as  any  one  column  will  give 
information  from  which  the  other  three  may  be  computed. 
The   latest    forms  used    include   space    for   the   insertion   of 


Fig.    2 — Tape    Record,    Showing    Performance    of    a    Two- Horse    Wagon. 


"Loads"  can  be  filled  in  only  for  the  cases  where  these  are 
units  of  the  service.  The  item  "Running  Repairs"  refers 
to  the  cost  of  the  minor  repairs  wliich  must  be  made  from 
I  day  to  day,  and  the  item  "Overhaul"  refers  to  the  periodical 
1  (commonly  yearly)  overhauling  when  worn  parts  are  re- 
j  placed  in  order  to  restore  the  mechanism  as  nearly  as  pos- 
I  sible    to    its    original    condition.      In    tlie    case    of    gasoline 


operating    and    road    conditions    bearing    upon    the    cost    of 
service. 

The  investigation  has  disclosed  a  great  lack  of  specific 
information  on  the  performance  of  vehicles  in  various 
services,  and  in  many  cases  it  has  been  found  that,  whether 
the  unit  of  work  consists  of  packages,  cases  or  tons,  little 
record  is  kept  of  the  number  of  these  units  carried  by  a 
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particular  wamm  iii  a  t;ivfii  time.  I.itllc  or  no  attention 
has  been  paid  to  tlie  manner  in  which  the  work  is  per 
formed,  inchi(hn{j  snch  items  as  speeds,  stops,  idle  time,  etc. 
One  branch  of  the  investigation  is  therefore  the  conipiliu).? 
of  such  information.  The  medium  for  obtaining  the  data 
is  the  installation  on  the  wagons  of  recorders  which  furnish 
tapes  indicating  the  stops  and  movements  of  each  vehicle. 
I'hc  service  of  the  Boston  Delivery  Supervision  Company, 
a  licensee  of  the  International  S])ce(I  Register  Company  of 
New  York,  is  used  to  maintain  the  registers  and  collect 
the  tapes  daily.  Arrangements  have  been  made  with  six 
representative  Boston  firnis  for  the  installation  of  registers 
on  certain  wagons,  and  nine  companies  are  now  furnishing 
tape  records  daily.  The  services  cover  city  pick-up,  furni- 
ture moving,  freight  haulage,  general  freight  handling, 
baggage  transfer,  coal  delivery,  parcel  delivery,  bottled 
goods  delivery,  miscellaneous  hauling  and  central-station 
installation,  maintenance  and  transportation  service.  yVbout 
seventy  tapes  per  tlay  will  shortly  be  regularly  received  by 
the  research  division.  The  vehicles  range  from  one-horse 
to  three-horse  wagons,  700-lb.  to  io,ooo-lb.  electric  trucks 
and  looo-lb.  to  6ooo-lb.  gasoline  trucks.  The  tapes  are  col- 
lected by  the  Supervision  company  at  night  and  are  re- 
ceived by  the  various  owners  in  the  morning.  Any  in- 
formation which  they  desire  to  record  is  noted,  and  the 
tapes  are  then  forwarded  in  special  envelopes  to  the  In- 
stitute. In  most  instances  there  is  also  forwarded  a  specific 
report  which  includes  the  amount  of  work  done  by  the 
vehicle  throughout  the  day,  so  that  the  tape  and  report  to- 
gether give  a  complete  account  of  the  vehicle's  perform- 
ance. The  tapes  are  then  analyzed  and  either  filed  for 
reference  or  returned  to  the  owner  of  the  wagon.  Reports 
are  also  obtained  on  the  expense  of  operating  the  several 
vehicles,  in  order  that  the  cost  per  unit  of  work  done  may 
be  computed. 

A  representative  tape  record  is  reproduced,  showing  a 
recent  day's  performance  of  a  two-horse  wagon.  The  let- 
ters of  the  tape  indicate  the  geographical  points  visited  by 
die  wagon.  The  tape  records  are  essentially  distance-time 
curves,  the  heavy  line  recording  the  movements  of  the 
vehicle.  The  width  of  the  tape  is  equivalent  to  2  miles  of 
travel.  Where  the  line  is  inclined  it  indicates  that  the 
wagon  is  moving,  and  its  slope  is  proportional  to  the  speed, 
horizontal  indications  being  given  when  the  vehicle  is 
standing  still.  A  special  instrument  is  used  by  the  re- 
search division  to  facilitate  reading  directly  the  vehicle 
speeds  as  given  from  the  slopes  of  the  cross-lines.  Each 
tape  is  analyzed  by  noting  the  time  the  vehicle  is  in  use 
•during  the  day,  the  time  of  standing  still,  distance  traveled. 
speeds  during  morning,  midday  and  afternoon,  total  num- 
ber of  stops,  and  any  special  items  which  apply  to  the 
particular  work  which  the  vehicle  is  doing. 

This  study  is  to  be  carried  over  a  number  of  months  be- 
fore any  broad  deductions  are  to  be  made  as  to  the  average 
characteristics  of  the  several  classes  of  service,  but  by 
such  a  comprehensive  compilation  of  operating  data  it  is 
expected  that  the  demands  of  these  services  can  be  very 
definitely  stated.  The  relation  of  running  time  to  standing 
time  appears  to  be  one  of  the  most  vital  features  of  the 
economy  of  motor  trucks  as  compared  with  horse-drawn 
vehicles,  and  the  investigation  shows  already  that  the  pos- 
sibility of  handling  transportation  more  efficiently  by  the 
former  depends  in  large  measure  uoon  the  extent  to  which 
the  mobility  of  the  motor  vehicle  can  be  utilized.  It  is 
expected  that  many  sources  of  delays  will  be  ascertained 
by  this  branch  of  the  investigation,  and  that  as  a  result 
trackless  transportation  will  be  placed  upon  an  entirely  new 
■plane.  Some  of  the  general  results  already  indicated  in 
connection  with  the  relation  between  cost  of  service  and 
<laily  mileage  were  recently  given  by  Dr.  Pender  and  are 
shown  in  the  accompanying  diagram.  Dr.  Pender  pointed 
out  that  the  number  of  miles  which  a  truck  can  be  run  per 
-day  depends  upon  the  limitations  of  the  machine  and  the 


limitations  ol  the  business  or  kind  of  service  which  it  is  to 
perform,  and  that  the  chief  advantage  in  the  use  ot  a  motor 
truck  lies  in  the  greater  speed  at  which  it  can  be  run  and 
the  greater  convenience  in  handling.  Increase  in  >peed, 
however,  effects  a  saving  only  in  running  time,  and  unless 
the  time  thus  saved  is  a  considerable  portion  of  the  total 
time  and  can  be  effectively  used  the  advantage  of  a  high- 
s|)ee(l  machine  is  largely  offset.  Thus  the  department  has 
records  of  wagcjns  which  are  running  only  30  per  cent  of 
the  time.  Were  such  a  wagon  replaced  by  a  motor  truck 
having  three  times  the  average  speed  of  a  horse  wagon  the 
time  saved  would  be  two-thirds  of  30  i)cr  cent,  or  20  per 
cent  of  the  total  time.  This  is  equivalent  to  stating  that 
tile  motor  truck  would  be  capable  of  performing  Imt  25 
per  cent  greater  mileage  per  day  than  the  horse-drawn 
truck.  On  the  other  hand,  by  cutting  down  the  standing 
time  to  25  per  cent  the  use  of  a  machine  having  three  times 
tile  speed  would  result  in  a  saving  of  two-thirds  of  75  per 
cent,  or  50  per  cent  of  the  total  time.  In  this  case  the 
machine  having  the  higher  speed  would  be  capable  of  per- 
forming twice  as  many  miles  per  day  as  the  slow-speed 
machine. 

Dr.  Pender  stated  ttiat  tiie  most  evident  field  for  a  motor 
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truck  is  in  the  kinds  of  service  where  the  standing  is  a  smali 
part  of  the  total  time.  The  diagram  shows  the  relative 
total  cost  of  operation  of  a  two-horse  wagon  and  a  2-ton 
electric  truck  for  various  miles  per  day  run.  In  making 
up  the  curves  it  was  assumed  that  a  two-horse  wagon  can- 
not be  expected  to  do  more  than  20  miles  a  day,  whereas 
a  first-class  electric  truck  may  do  40  miles  per  day.  Hence 
for  a  service  requiring  more  than  20  miles  per  day  two  two- 
horse  wagons  would  be  required.  The  curves  show  in  a 
striking  way  the  advantages  of  the  electric  truck  over  the 
horse-drawn  truck  when  the  service  is  such  that  the  electric 
truck  can  be  utilized  for  the  work  of  two  two-horse  wagons. 
In  order  that  this  condition  shall  be  obtained  it  is  necessary 
that  the  service  shall  be  such  that  by  using  the  high-speed 
machine  the  time  of  doing  a  given  amount  of  work  shall 
be  cut  in  half,  or,  in  other  words,  the  service  must  be  such 
that  an  electric  truck  can  do  in  half  a  day  a  full  day's  work 
of  a  horse  wagon.  Furthermore,  it  should  be  understood 
that  a  very  low  mileage  per  day  indicates  uneconomical  ust 
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of  eitlier  horse  or  electric  truck,  and  a  proi)er  readjustment 
of  conditions  would  allow  the  electric  vehicle  to  demonstrate 
its  superiority. 

In  connection  with  the  trackless  transportation  investiga- 
tion the  following  thesis  work  is  being  prosecuted,  there 
being  nine  senior  students  in  the  electrical  department  en- 
gaged in  the  study:  Messrs.  H.  L.  Woehling,  K.  W.  Faunce 
and  R.  C.  Stobert,  "Investigation  of  the  Time-Factors  in 
the  Movement  of  Vehicles  at  the  Boston  Freight  Terminal 
of  the  Boston  &  Maine  Railroad";  Messrs,  A.  P.  Hornor 
and  E.  M.  Mason,  similar  investigation  at  the  Boston  & 
Albany  Terminal;  Messrs.  A.  H.  Rooney  and  H.  E.  Soulis, 
similar  investigation  at  the  New  York,  New  Haven  &  Hart- 
ford Terminal ;  Messrs.  J.  M.  Hargrave  and  N.  A.  Hall, 
"Test  on  the  Energy  Consumption  of  an  Electric-Battery 
Truck  Under  Various  Road  Conditions." 

The  time  studies  consist  of  extensive  records  and 
analyses  of  the  movement  of  loading  and  unloading  vehicles 
at  the  inward  and  outward  freight  houses  of  the  railroad 
companies.  The  observations  include  the  determination  of 
the  average  time  taken  by  the  several  types  of  vehicles  at 
different  periods  throughout  the  day  for  entry,  backing, 
unloading,  exit  and  delays.  The  seriousness  of  the  delays 
appears  from  the  relation  between  their  length  and  the  total 
time  represented  by  the  sum  of  the  five  movements. 

The  motor-truck  energy  tests  are  being  carried  forward 
with  reference  to  the  pavement  conditions  encountered  in 
Boston,  particular  regard  being  given  to  the  interference 
with  the  operation  of  a  machine  by  snow  and  non-skid 
devices.  It  is  anticipated  that  many  other  features  of  motor- 
truck service  will  be  investigated  as  an  outcome  of  this 
work.  Information  is  also  being  assembled  regarding  the 
performance  of  batteries  and  tires,  accurate  comparative 
data  being  scarce  in  this  field. 


ELECTRIC  VEHICLE  DEPARTMENT  OF  THE 

ROCHESTER  RAILWAY  &  LIGHT  COMPANY. 


Results    of   Experience   in   the    Operation    of    Electric 

Vehicles — Systems  of  Inspection  and 

Forms  of  Report. 

IN  April,  1911,  the  Rochester  (N.  Y.)  Railway  &  Light 
Company  organized  a  transportation  department,  to 
which  were  transferred  the  garage  and  the  care  and 
use  of  all  automobiles.  The  mileage  and  expenses  of  the 
machines,  together  with  an  account  of  the  service  each  car 
performs,  are  kept  tabulated  carefully  by  the  transportation 
department,  and  if  it  is  found  that  better  results  can  be 
obtained  by  transferring  the  automobiles  from  one  depart- 
ment to  another,  this  is  done.  The  larger  and  heavier  ma- 
chines owned  by  the  company  are  used  for  hauling  heavy 
material  for  all  departments  indiscriminately,  where  for- 
merly they  were  used  by  individual  departments — that  is, 
one  truck  was  used  by  the  gas  street  department  for  hauling 
heavy  iron  pipe  and  specials,  another  by  the  underground 
department,  another  by  the  overhead  department.  All  auto- 
mobiles ran  on  one  street  to  deliver  material  for  each  de- 
partment separately,  and  in  very  few  cases  were  the  trucks 
loaded  to  capacity.  These  autos  have  since  the  organization 
of  the  transportation  department  been  taken  away  from  the 
other  departments,  and  all  orders  for  the  delivery  of  this 
material  now  go  direct  to  the  transportation  department. 
The  latter  delivers  all  material,  and  there  have  been  times 
when  a  3-ton  or  5-ton  truck  has  done  the  work  of  three 
teams. 

If  any  machines  are  handled  carelessly,  or  the  driver  is 
careless,  the  transportation  department  refuses  to  give  such 
a  driver  a  machine  even  though  he  is  working  for  some 
other  department.  This  has  the  desired  effect  of  making 
the  men  careful  and  cautious  when  using  electric  autos. 


RESULTS. 

The  company's  automobiles  have  given  unusually  good 
satisfaction.  It  will  be  noted  that  in  some  cases  the  average 
mileage  per  day  is  not  as  large  as  one  might  think  it  ought 
to  be.     In  the  summer  months  the  machines  in  some  cases 
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cover  as  many  as  40  miles  and  50  miles  a  day,  while  in  the 
winter  months,  when  there  is  not  so  much  work  to  do,  the 
mileage  per  day  is  greatly  reduced.  Sometimes  the  average 
number  of  days  each  automobile  is  in  use  seems  rather 
small,   but   where   this   was   the   case   the   automobiles   had 
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a  general  overhauling,  after  which  the  necessary  repairs 
were  made  and  they  were  repainted.  Again,  it  will  be  noted 
that  in  a  few  cases  the  cost  of  the  automobile  per  day  is 
rather  high,  due  entirely  to  new  tires  or  to  new  batteries 
being  installed. 

Referring  to  report  of  trucks  Nos.  6,  7,   12.  13  and  14,  it 
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will  be  noted  that  these  have  been  in  use  about  six  years. 
They  are  of  old  design  and  were  formerly  used  by  the  police 
department  and  two  large  department  stores  in  Rochester. 
The  trucks  were  replaced  with  modern  trucks,  and  after  a 
thorough  overhauling  were  used  by  the  underground  depart- 
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ment.  where  the  service  required  is  not  severe.  The  hauls 
are  short,  and  the  machines  answer  the  purpose  better  than 
a  high-priced  truck  because  they  remain  idle  in  the  street 
for  hours  at  a  time. 

Every  electric  vehicle   replaces  from  one  to  two  single- 
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lioisc  wayons  and  from  one  to  three  (loul)lc-tcam  trucks. 
The  men  prefer  the  auloinobiles,  and  can  ilo  more  work 
with  them  tlian  witli  Iiorse.s  and  wagons.  Mucli  belter 
residts  are  obtained  where  the  tirivers  of  electric  veliicles 
always  lianille  the  same  machine,  as  each  driver  is  interested 
in  keeping  his  macliine  in  good  rmming  order. 

In  Rochester,  before  replacing  horses  and  wagons  with 
electric  vehicles,  tlie  company  considered  the  building  of 
outlying  shops,  on  account  of  the  long  distance  it  was 
necessary  to  cart  material  from  the  central  shop  at  times. 
This  would  have  meant  extra  shop  rental,  extra  shop  fore- 
men and  clerks,  and  by  using  automobiles  the  necessity  for 
outlying  shops  has  disappeared. 

INSPECTION    OF    AUTOMOlilI.ES. 

An  inspection  card  is  filled  out  each  night  by  the  driver, 
who  checks  off  the  part  that  needs  repairing,  and  if  no 
repairs  arc  needed,  signs  "All  O.  K."     These  cards  are  re- 
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checked  by  the  foreman,  and  repairs  are  made  at  night  so 
that  the  car  is  ready  at  7  o'clock  the  next  morning.  The 
battery  inspector  also  turns  in  an  inspection  report  of  the 
car  if  it  is  damaged  in  any  way  or  if  the  car  has  received 
hard  usage. 

The  batteries  are  carefully  inspected  by  the  battery  man 
each  night.  The  usual  routine  consists  in  reading  the  grav- 
ity of  the  pilot  cell  of  each  battery,  watching  the  charge, 
and  reducing  the  current  according  to  the  temperature  and 
gasing  of  the  battery.  All  cells  of  each  battery  are  thor- 
oughly inspected  every  fifteen  days.  It  is  realized  that  no 
part  of  the  vehicle  needs  more  attention  than  the  battery 
and  that  too  much  care  and  inspection  cannot  be  given  to  it. 

As  soon  as  a  vehicle  needs  overhauling  it  is  done  thor- 
oughly and  at  once.     Drivers  are  cautioned  not  to  run  in 


strect-car  tracks,  as  this  doubles  tin  tire  expense.  Data  on 
the  vehicles  of  the  company  and  record  forms  are  given 
herewith. 

Trucks  Nos.  i,  2  and  3  arc  used  for  heavy  carting,  load- 
ing and  unloading  and  each  is  eqiii|)|)ed  with  a  motor-driven 
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Ti^ck 
Number. 


1 
2 
3. 

4. 
S. 

6. 

7. 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
IS. 

16, 
17. 
18. 
19, 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 


Capacity, 
Pounds. 


Months 
in  Use. 


10.000 
7,000 
7,000 
4,000 
4,000 

4,000 
3  ,  000 
2,000 
2,000 
2,000 

2,000 
2  ,  000 
2,000 
2  ,  000 
1,000 

1,000 
1,000 
1,000 
1,000 
1,000 

1,000 

1,000 

1,000 

700 

700 

700 
700 
700 
700 
700 

700 


31 
31 
19 
32 
30 

84 
84 
6 
24 
24 

22 

72 
72 
72 
12 

12 
12 
12 
20 
72 

1 

1 

30 
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Average 

Miles 
per 
Day. 


16 

24.5 

8.5 

22.5 

24.5 

12.5 

14.5 

22 

24 

24.5 

24.5 

13 

15 

13 

22.5 

24 

25.5 

18.5 

19 

16.5 

22.5 

15 

27.5 

25 

25 

31 

23.5 

25 

28.5 

30 

22.5 


Kilo- 

Average 

watt 

Use  per 

Hour 

Month, 

per 
Mile. 

Days. 

24 

1.5 

25 

1.14 

23 

1.91 

22 

1.16 

26 

1.82 

21 

1.43 

21 

1.22 

26 

1.06 

27 

.92 

24 

1. 10 

23 

1.09 

19 

1.45 

21 

1.28 

18.5 

1.52 

29 

.58 

49 

.59 

31 

.59 

51.5 

.83 

38.5 

.77 

23.5 

.88 

29 

.88 

30 

.90 

13.5 

.63 

27.5 

.48 

28.5 

.93 

28.5 

.44 

28 

.54 

31 

.92 

29 

.43 

23 

.38 

22 

.64 
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Cost 

per 

Day, 

Dollars 


4.71 
8.14 
3.84 
4.83 
3.  10 

1.50 
3.12 
1.06 
3.42 
8.6) 

3.74 
4.31 
4.32 
2.03 
2.06 

1.64 
2.36 
1.15 
1.88 
2.77 

.47 

.51 

5.96 

.61 

.53 

.68 
.69 
.51 
.66 
1.40 

1    17 


winch,  the  energy  for  which  is  supplied  from  the  vehicle 
battery.  Vehicles  Nos.  25  and  28  are  equipped  with  Edison 
batteries.  Some  of  the  vehicles  are  oftentimes  called  upon 
for  twenty-four-hour  service.  In  such  cases  the  batteries 
are  changed. 


ELECTRIC- VEHICLE  GARAGE  IN  BROOKLYN. 


It  is  quite  generally  recognized  that  electric  vehicles  do 
not  obtain  the  best  of  care  when  housed  in  garages  given 
over  chiefly  to  the  maintenance  of  gasoline  machines;  in 
fact,  it  has  been  found  expedient  to  erect  garages  intended 
for  the  use  of  electric  vehicles  exclusively  in  order  that  such 
automobiles  may  obtain  intelligent  treatment.  In  many 
cities  there  are  enough  electric  vehicles  to  justify  private 
concerns  in  engaging  in  the  electric  garage  business ;  in 
others  the  central  station  exercises  some  supervision  over 
the  facilities  afforded,  while  in  still  others  the  manufac- 
turers of  the  vehicles  find  it  to  their  interest  to  open  garages.; 

Brooklyn  for  some  time  lacked  sufficient  garages  where 
electric  automobiles  could  be  handled,  and  in  order  that  any 
electric  vehicle  campaign  might  show  results  it  was  neces- 
sary to  remedy  this  defect.  The  Edison  Electric  Illumi- 
nating Company  of  Brooklyn  therefore  took  the  matter  up 
with  the  automobile  builders  and  asked  that  an  investigation 
of  the  opportunities  afforded  by  that  borough  be  made,  feel- 
ing that  that,  with  the  rates  in  force,  was  all  that  was 
necessary  to  induce  a  wide-awake  manufacturer  to  establish ! 
a  garage.  The  Anderson  Electric  Carriage  Company, 
builder  of  the  Detroit  electric  car,  was  sufficiently  impressed 
with  the  possibilities  to  build  a  sales  office  and  garage  at 
St.  John's  Place  and  Bedford  Avenue  where  electric  vehicles 
of  the  pleasure  and  commercial  types  could  receive  expert 
attention.  The  garage,  views  of  which  are  reproduced  here-j 
with,  is  also  used  as  a  distribution  point  by  several   New 
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York  houses  for  deliveries  in  that  section  of  Brooklyn,  and  plete  frame  so  that  when  more  charging  outlets  are  required 

machines  other  than  those  of  Anderson  build  are  cared  for,  it  will  not  be  necessary  to  make  any  changes  on  the  original 

Thirty  vehicles  can  be  charged  at  one  time  and  the  charg-  equipment.     The  only  connections  between  the  frames  arc 

ing   equipment    is   suitable    for   charging    trucks   and    cars  the  main  busbars,  which  are  mounted  near  the  top  of  the 

using  the  nickel-iron  or  the  lead  battery.     The  ccjuipment  back  of  the  panels.    The  connections  to  the  battery-charging 

and  general  layout  of  the  garage  received  deliberate  con-  circuits  are  made  at  the  bottom  of  the  panels. 

Tlie  three  outlets  at  each  of  the  ten  charging  stands  are 


Fig.    1 — Exterior  of  Garage. 

sideration.  There  are  thirty  charging  outlets,  three  outlets 
being  grouped  at  each  of  ten  stands.  The  station  has  a 
very  clean  and  roomy  appearance.  All  lighting  circuits  are 
run  in  conduit  and  all  battery  circuits  are  run  from  the 
charging  board  to  the  outlets  in  conduit  under  the  floor. 
As  will  be  noted  in  Fig.  3,  the  charging  outlets  are  located 
about  I  ft.  above  the  floor. 

The  Cutler-Hammer  charging  rheostat  panels  shown  in 
the  illustration  are  so  designed  as  easily  to  be  augmented. 
Each  panel  is  a  charging  unit  in  itself  except  the  one  at  the 
right.  This  panel  carries  at  the  bottom  a  three-pole  main- 
line knife  switch  and  fuses,  one  charging  unit  for  charging 
three  cars,  an  additional  charge-discharge  switch    for  dis- 


Fig.    2 — Cliarging    Board. 

charging  any  battery  on  the  circuit  through  tlie  chargin;^ 
rheostat,  and  a  charging  rheostat  for  charging  ignition 
batteries.  The  small  swinging  panel  carries  the  voltmeter 
and  a  zero-center  type  ammeter  which  indicates  in  one 
direction  on  charge  and  in  the  other  on  discharge. 

The  other  three  panels  are  all  alike,  each  being  a  com- 


Flg.  3 — Vehicles  on   Charge. 

connected  in  series,  and  these  can  be  connected  by  means  of 
a  double-pole,  double-throw  switch  to  either  the  iio-volt  or 
the  220-volt  circuit.  If  only  one  car  is  being  charged,  the 
switch  is  closed  in  the  lio-volt  position.  When  two  cars 
are  being  charged  at  the  same  rate,  they  can  be  connected 
in  series  on  the  iio-volt  circuit,  at  least  for  starting  the 
charge  (unless  the  combined  counter  voltage  of  the  batteries 
is  in  excess  of  no  volts).  For  finishing  the  charge  the 
batteries  are  connected  on  the  220-volt  circuit.  By  this 
means  less  energy  is  wasted  in  the  resistance  of  the  rheostat. 
For  three  cars  the  switch  is  thrown  in  the  220-volt  position 
for  the  entire  charge.  The  fact  that  the  three  outlets  of 
each  stand  are  connected  in  series  does  not  prevent  cutting 
out  any  car.  Another  may  be  substituted,  or  the  vacant 
outlet  or  outlets  may  be  short-circuited  by  means  of  plugs 
provided  for  the  purpose. 

One  pilot  lamp  is  provided  for  each  outlet  which  burns 
when  the  battery  is  plugged  in.  indicating  to  the  attendant 
at  the  board  at  all  times  the  outlets  in  use. 

The  double-throw  switches  of  the  charging  panels  are 
arranged  so  that  in  the  no-volt  position,  with  all  circuits 
in  use,  the  system  is  balanced,  half  the  switches  being  con- 
nected to  one  side  of  the  three-wire  system  and  half  to  the 
other   side. 

The  rheostats  are  arranged  for  a  large  number  of  steps 
over  a  wide  range  to  secure  fine  regulation.  Each  rheostat 
except  the  one  designed  for  charging  ignition  batteries  has 
two  sliding  contact  arms,  one  of  which  provides  for  the 
large  steps  and  the  other  for  the  fine  adjustments  of  current. 
Ten  steps  of  the  latter  equal  one  of  the  former. 

Each  circuit  is  provided  with  a  single-pole  ammeter 
switch,  giving  a  reading  on  its  particular  circuit.  This 
switch  is  designed  so  as  not  to  break  the  circuit  during  the 
period  of  throw-over.  The  reading  obtained,  therefore, 
indicates  the  exact  condition  of  the  battery.  The  garage  is 
supplied  with  energy  over  a  three-wire,  230-1 15-volt  service 
from  the  Edison  Electric  Illuminating  Company  of  Brook- 
lyn. The  garage  has  been  only  recently  established  so  that 
its  facilities  are  not  taxed  to  the  limit.  A  flat  rate  of  $40 
a  month  is  charged  for  the  care  of  a  pleasure  vehicle.  For 
this  the  company  obligates  itself  to  deliver  the  car  to  the 
owner  fully  charged ;  to  wash  the  vehicle  and  make  woekh- 
inspections  of  the  battery,  etc. 
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COST    OF     CENTRAL-STATION     PRODUCTION    AT 
FALL  RIVER,  MASS. 

Rccorch  of  statiim  |)crl'()riii;iiicc  tliawii  trom  the  praotici- 
ol  electric  Ii(.jhtiu^  aiul  power  C()ini)anies  recently  e(iuip])e(l 
with  new  plants  are  often  su^'j^estive.  Minimum  cost  per 
unit  of  energy  delivered  at  the  busbar  i.s  a  primary  oi)jcct 
of  the  central-station  industry.  Although  economies  in 
the  distribution  system  arc  of  great  importance  on  account 
of  their  nudtiplication  back  to  the  fuel  pile,  the  initial  cost 
of  production  within  the  station  is  the  starting  point  of  all 
permanent  economy  of  service  and  is  therefore  of  interest 
even  though  it  excludes  many  important  factors  entering 
the  total  expense  of  generation.  The  following  figures 
show  the  net  station  cost  of  electrical  producti(Mi  at  the 
new  turbine  plant  of  the  Fall  River  (Mass.)  Electric  Light 
Company  for  the  year  ended  June  30,  191 1.  The  figures 
include  labor  and  supplies,  fuel  and  water,  and  repairs  to 
building,  steam  and  electrical  equipment  only,  and  represent, 
not  the  total  cost  of  production  on  the  company's  system, 
but  the  so-called  net  manufacturing  expense  at  the  plant. 
Interest,  depreciation,  taxes  and  all  other  fixed  charges  are 
omitted,  the  object  of  the  tabulation  being  simi)ly  to  show 
the  equipment  performance  in  a  turbo-alternator  plant  of 
recent  design,  which  has  superseded  an  older  and  less 
efficient  station  which  formerly  served  the  community. 

The  equipment  of  the  plant  consists  of  six  350-hp  water- 
tube  boilers,  each  having  168  4-in.  tubes  and  three  steam 
turbines,  one  being  rated  at  500  kw  and  the  others  at  1000 
kw  each.  A  4000-kw  unit  was  in  process  of  installation  as 
the  year  closed,  but  w-as  not  a  factor  in  the  production  of 
energy  during  the  period  covered  by  the  table.  An  extensive 
installation  of  motor-driven  auxiliaries  is  in  use  in  the  sta- 
tion, together  with  a  modern  coal-handling  system.  Fuel 
is  delivered  to  the  station  by  water  transportation.  The 
total  output  of  the  plant  at  the  switchboard  for  the  year 
was  5,764,466  kw-hours.  The  company  sold  4,316,984  kw- 
hours,  of  which  1,230,960  units  w^ere  delivered  to  electric 
motors.  Street  lighting  required  1,276.678  kw-hours.  The 
maximum  load  upon  the  plant  was  2355  kw,  and  the  fuel 
consumption  for  the  year  was  yy^d  tons  of  bituminous  coal, 
the  average  cost  per  ton  consumed  being  $3.67.  The  load 
of  the  plant  is  given  in  Table  L 

TABLE   I. CONNECTED   LOAD. 

Kilowatts. 

«56  4-amn  magnetite  street  lamps 321 

Cr'mmercial  arcs 233 

Municipal  incandescents  (420  40-watt  tungstens) 17 

Commercial  incandescents 3  ,  306 

Total  connected  lighting  load 3  ,877 

Connected  load,  other  companies 196 

Electric  motors 1,757 

Total  connected  load 5  •  ''30 

The  bare  cost  of  manufacture  at  the  station,  exclusive  of 
fixed  charges,  is  given  in  Table  II. 

TABLE    II. — MANUFACTURING   COST. 

Coal S28,332 

Oil  and  waste 633 

Water 747 

Wages  (sixteen  men) 13  ,329 

Building  repairs 5  ,  537 

Steam  equipment  repairs. 1,555 

Electrical  equipment  repairs 109 

Tools  and  appliances,  miscellaneous 1 ,  598 

Total  cost  of  fuel,  labor  and  supplies $51, 840 

The  unit  cost  per  kw-hour  delivered  at  the  switchboard 
was  0.49  C6"t  for  fuel.  0.23  cent  for  wages  and  0.18  cent 
for  supplies  and  repairs,  the  total  net  station  cost  per  kw- 
hour,  exclusive  of  management,  distribution,  fixed  and  any 
other  expenses  than  the  bare  cost  of  transforming  the  "raw 
material"  of  the  plant  into  electrical  energy,  being  0.90 
cent.     The  load-factor   of   the   plant    for   the  year   was   28 


per  cent,  the  average  continuous  load  upon  the  eipiipment 
being  656  kw.  'l"hc  station- factor,  or  ratio  of  average  load 
to  installed  capacity,  was  26.2  per  cent.  The  business  of 
the  C()m|)any  is  growing  rapidly,  particularly  in  the  power 
field,  and  it  is  jirobable  that  the  cost  of  production  will 
be  still  further  reduced  in  the  future  if  the  cost  of  fuel  and 
that  of  labor  remain  near  their  present  levels,  and  if  the 
cultivation  of  the  oif-peak  load  continues  along  the  lines 
which  the  management  is  at  present  working.  The  above 
data  indicate  that  even  moderate-sized  central  stations 
should  be  able,  with  favorable  fuel  costs  and  modern  turbine 
equipment,  to  cut  the  net  expense  of  production  per  unit 
of  energy  delivered  at  the  bus  to  within  i  cent.  The  actual 
cost  of  delivering  energy  to  the  consumer  and  other  costs 
of  the  electric  service  are,  of  course,  to  be  added  to  obtain 
the  total  cost  of  service,  but  as  a  criterion  of  station  per- 
formance the  simple  analysis  above  given  is  a  useful  method 
of  investigating  the  economies  of  electrical  production. 


NEW    COAL-WAGON     HOIST     FOR 
STATION. 


MILWAUKEE 


The  Milwaukee  Electric  Railway  &  Light  Company  is 
now  installing  a  third  large  motor-driven  coal  hoist  at  its 
Commerce  Street  station,  where  the  practice  is  followed  of 
picking  up  the  loaded  wagon-boxes  of  its  horse-drawn  coal 
trucks,  raising  and  dumping  tiie  contents  of  these  directly 
into  the  bunkers.     The  new  traveling  hoist,  which  picks  up 


Delivering    a    5-Ton    Wagon-Load    of    Coal    to    Bunkers. 

wagons  from  the  alley  side  of  the  plant,  is  arranged  with 
two  motors,  a  150-hp  unit  for  hoisting  and  a  20-hp  motor 
for  the  trolley  travel.  The  hoist  is  capable  of  raising  its 
8-ton  load  at  a  lineal  speed  of  250  ft.  per  minute. 

The  wagons  used  for  hauling  coal  to  the  plant  are,  of 
course,  of  a  special  type,  with  their  boxes  built  separate 
from  the  frames  and  trucks,  but  arranged  with  latchei 
which  rigidly  connect  the  two  parts  when  fastened.  Af 
coal  is  delivered  to  the  plant  the  three-horse  trucks  ar( 
spotted  under  the  hoist  and  the  sheave-hooks  dropped  tc 
engage  the  hoisting  chains  on  the  wagon-box.  The  box 
driver's  seat  and  all,  is  then  hoisted  directly  into  the  aii* 
through  the  total  lift  of  65  ft.,  and  the  trolley  is  run  in  oii 
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its  I-beam  rails  over  the  bunkers  and  dumped  by  means  of 
the  pair  of  hooks  seen  in  the  accompanying  illustration, 
riie  operation  is  controlled  by  an  operator  in  a  cab  on  the 
;rolIey  structure.  Dynamic  braking  is  provided  against 
too  rapid  lowering.  The  new  hoist,  which,  like  the  other 
two,  was  built  by  the  Pawling  &  Harnischfeger  Company, 
Milwaukee,  is  arranged  to  hoist  the  wagon-box  parallel 
to  the  building  wall  from  the  narrow  alley,  where  it  is  im- 
possible for  teams  to  turn. 


BLEEDER  OPERATION  OF  TURBINES  FOR  ADRIAN 
HEATING  SYSTEM. 


One  of  the  first  steam  turbines  to  be  adapted  for  bleeder 
operation  in  connection  with  a  steam-heating  system  was  a 
500-kw  Westinghouse  single-flow  three-stage  unit  installed 
in  1907  in  the  plant  of  the  Citizens'  Light  &  Power  Com- 
pany at  Adrian,  Mich.  Here  the  steam  supply  for  the  heat- 
ing system  was  bled  off  at  ^yj  lb.  per  square  inch  back  pres- 
sure, from  a  point  intermediate  between  the  first  and  second 
stages.  The  rest  of  the  steam  passed  through  the  two  re- 
maining stages  and  was  discharged  to  the  27-in.  vacuum 
produced  by  an  Alberger  surface-type  condenser.  The 
bleeder  feature  of  this  unit  was  specially  improvised  for  the 
Adrian  plant,  and  consisted  simply  of  a  standard  pressure- 
diaphragm-operated  valve  admitting  the  partially  expanded 
steam  from  the  turbine  into  the  heating  line  when  the  lat- 
ter's  pressure  fell  below  that  set  for  by  adjusting  a  counter- 
weight. This  unit  has  been  in  service  continually  ever  since, 
and  when  operating  on  the  heating  system  has  averaged  a 
plant  efficiency  of  7  lb.  of  coal  per  kw-hr.  This  early  tur- 
bine was,  of  course,  not  designed  for  such  bleeder  use,  and 
as  its  secondary  valves  at  times  operate  to  admit  150-lb. 
boiler-pressure  steam  into  the  second  stage,  this  steam  was 
delivered  practically  direct  to  the  heating  system  without 
an  opportunity  to  do  expansive  work.  The  Westinghouse 
turbine  drives  a  500-kw,  23GO-volt,  60-cycle,  three-phase 
alternator,  with  a  small  direct-current  exciter  mounted  on 
the  same  shaft. 

Following    the    successful    bleeder     ])erformance    of    this 


Fig.    1  —  1000-kw    Bleeder-Type    Steam    Turbine. 

500-kw  turbine,  the  growth  of  the  load  had  by  191 1  dictated 
the  installation  of  a  looo-kw  set  (Fig.  i),  which  has  been 
running  at  Adrian  since  last  November.  This  looo-kw 
horizontal  Curtis  unit  is  equipped  with  the  Lynn  valve  gear, 
comprising  a  rocker  mechanism  which  adjusts  the  steam 
admission  by  opening  to  full  port  only  the  number  of  valves 
necessary  to  carry  the  load  on  the  turbine.     All  valves  while 


in  use  are  thus  wide  open,  and  with  successive  slight  load 
changes  the  next  valve  in  the  series  is  kept  oscillating  be- 
tween its  open  and  closed  position.  This  turbine  is  of  the 
two-stage  type,  the  middle  point  operating  at  about  3j/j-lb. 
gage,  for  admitting  steam  to  the  heating  system.  Steam 
at  150  lb.  pressure  and  superheated  100  deg.  Fahr.  is  sup- 
plied to  the  initial  stage  by  1500  hp  of  Stirling  boilers.     In 
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Fig.    2 — Improved    Bleeder    Regulating    Valve. 

the  case  of  the  loo-kw  turbine,  again,  the  bleeder  regu- 
lating valve  gear  was  improvised  on  the  spot  from  such 
spare  parts  as  could  be  located  in  the  town.  This  rigging  is 
illustrated  in  Fig.  2.  A  corrugated  copper-cylinder  pressure 
diaphragm  connected  to  the  heating  mains  provides  the 
regulation,  acting,  through  the  system  of  levers  shown,  on 
the  pilot  and  bleeder  valves.  Undue  motion  of  the  bleeder- 
valve  system  is  damped  by  the  dash-pot  below.  The  low 
pressure  stage  of  the  lOO-kw  turbine  exhausts  into  a 
Wheeler  surface  condenser,  supplied  with  cooling  water 
from  a  stream  near  the  plant.  A  separate  small  General 
Electric  turbine-driven  exciter  has  been  provided  for  the 
new  unit,  but  is  not  in  use.  Exhausting  into  the  heating 
system  from  its  intermediate  stage  at  y/2  lb.  back  pressure, 
the  looo-kw  turbine  has  developed  a  plant  efficiency  of  5^ 
lb.  of  coal  per  kw-hr.  The  large  unit  is  now  operated  con- 
tinuously twenty-four  hours  per  day  and  carries  an  evening 
peak  of  800  kw.  A  number  of  fence  factories  make  up  the 
Adrian  system's  day  load,  which  averages  450  kw  through- 
out working  hours,  contributing  to  the  coincidence  between 
the  electrical  and  heating  demands. 


MELTING  OF  BRASS  BY  ELECTRICITY. 


The  National  Cash  Register  Company,  of  Dayton,  Ohio, 
whose  factory  output  averages  a  completed  machine  every 
ninety  seconds,  is  planning  to  melt  all  of  its  brass  by  electric 
heat,  entailing  the  installation  of  about  2000  kw  in  electric 
furnaces.  The  Dayton  Lighting  Company  purposes  to  fur- 
nish the  energy  for  this  purpose,  and  it  is  expected  that  the 
furnace  load  can  be  controlled  so  as  to  be  limited  to  the 
off-peak  hours  of  the  central-station  system,  including 
'filling"  for  the  noon  valley  in  the  power  load  curve. 
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Letterson  Practical  Subjects 

MAKING  A  WATERPROOF  FLOOR  OK  CONCRKTK. 

Recently  we  undertook  to  put  in  a  waterproof  floor  of 
concrete  in  a  basement  below  the  standing  level  of  a  nearby 
stream.  Heretofore  in  finishing  up  such  a  job  1  have  in- 
serted narrow  wood  strips  in  the  joints  when  the  concrete 
was  being  poured,  pulling  these  after  the  material  had  set 
and  calking  the  crack'  tight  with  oakum.  In  the  present 
instance,  however,  I  tried  a  narrow  filling  of  plaster  in  the 
crack.  After  the  concrete  had  liardcned  the  plaster  was 
scraped  out  with  a  sharp  tool  and  the  oakum  calked  into 
place  in  much  the  same  way  as  a  ship  carpenter  makes  his 
vessel's  hull  watertight.  The  result  was  a  perfectly  water- 
tight job.  and  the  temporary  plaster  filling  proved  much 
easier  to  handle  and  remove  than  the  wood  formerly  used 

Erie,  Pa.  P.  T.  ConuRN. 


THE  RIGHT  WAY  TO  PLACE  PROTECTING  TUBES. 

A  tube  for  protecting  a  wire  where  it  crosses  another 
wire  should  always  be  so  placed  that  the  tube  will  not  force 
the  unprotected  wire  against  the  surface  supporting  the 
conductors.  The  tube  should  always  be  on  the  inner  wire. 
If  placed  on  the  outer  wire  the  tube  may  force  the  unpro- 
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Inner  Wire -"^ 

Bottcim  View 

Fig.    1 — Correct    Method    of    Placing    Tube. 

tected  wire  against  the  surface  as  shown  in  Fig.  2.  Often- 
times porcelain  tubes  are  used  on  wires  crossing  each  other 
in  boiler-rooms  or  locations  having  steam  pipes.  It  is 
readily  seen  that  if  the  porcelain  tube  is  placed  on  the  lower 


Section 


Outer  Wire 

Bottom  View 
Fig.   2 — Incorrect   Method   of   Placing   Tube. 

instead  of  on  the  upper  wire  it  would  force  the  upper  wire 
against  the  hot  pipe,  with  the  result  that  the  insulation 
would  be  quickly  destroyed  and  a  ground  or  short-circuit 
ensue.  Serious  damage  has  been  known  to  result  from  just 
this  cause. 

Columbus,  Ohio.  George  Converse. 


ILLUSIVE  CELL  GRAVITIES  DUE  TO  LEAKY  BATTERY  BOXES. 

When  investigating  the  condition  of  a  vehicle  battery  with 
a  hydrometer,  one  should  not  overlook  the  fact  that  the  rear 
cells  of  the  front  group  and  the  forward  cells  of  the  rear 
group  are  likely  to  have  a  lower  specific  gravity  and  output 


liian  the  others,  caused  by  ihc  entrance  of  drippings  from 
flic  bonnet  housings  when  the  car  is  washed.  If  special 
attention  has  not  been  given  to  this  feature  in  the  design 
of  the  car  body,  water  containing  soap  or  soda  will  find  its 
way  into  the  battery  chambers,  affecting  first  the  rows  of 
cells  toward  the  center  of  the  car  where  the  injury  is  most 
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Effect    of    improper    Weatherproofing    of    Battery    Boxes. 

likely  to  go  unnoticed.  This  water  dilutes  the  acid  and,  if 
soapy,  neutralizes  it  by  the  addition  of  alkali,  while  the,; 
foreign  material  washed  into  the  cells  sets  up  local  actions 
which  discharge  the  plates.  As  a  result  these  inner  cells 
may  have  their  output  greatly  reduced,  even  becoming  re- 
versed on  heavy  discharges,  although  the  attendant  is  mean- 
while obtaining  satisfactory  hydrometer  readings  from  the 
most  easily  accessible  cells  and  probably  assumes  the  whole 
battery  to  be  in  the  same  excellent  condition.  Estimates  of 
battery  condition  based  on  the  outer  rows  of  cells  may 
therefore  be  entirely  misleading  as  far  as  the  whole  battery 
is  concerned,  and  hydrometer  readings  of  a  cell  in  each 
row  should  be  taken  from  time  to  time.  If  possible,  of 
course,  the  battery  boxes  should  be,  once  for  all,  protected 
against  the  entrance  of  water  from  showers  or  careless 
washing. 

Indianapoli.<i.  hid.  L.  G.  Clancy. 


INDICATING  WATER  LEVEL  IN  DISTANT  FOREBAY. 

To  gage  the  water  level  in  the  forebay  of  the  St.  Croix 
Power  Company's  plant  near  Somerset,  Wis.,  it  was  for- 
merly necessary  to  dispatch  an  observer  to  read  a  float 
1800  ft.  distant  from  and  80  ft.  above  the  power  house 
Besides  the  loss  of  time  and  the  annoyance  of  going  to  anc 
fro,  frequent  readings  of  the  forebay  level  were  out  of  th( 
question.  Use  of  the  W^heatstone  bridge  principle,  as  illus- 
trated in  the  sketch,  now  enables  the  switchboard  operatoi 
to  read  directly  any  change  in  level,  down  to  y^  in.,  occur- 
ring within  a  vertical  range  of  7  ft.  The  galvanometer  con- 
tact carried  by  the  float  bears  against  a   No.   20  Germar 
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Wheatstone    Bridge   Used   to   Indicate   Forebay    Level. 

silver  wire  similar  to  the  adjustable  slide  wire  in  the  plan 
No.  6  copper  wire  is  used  to  connect  the  two  arms  of  tt 
bridge,  resistance  being  inserted  at  L  and  L  equivalent  f 
the  resistance  of  the  line  wires.  The  125-volt  exciter  bu' 
connected  through  lamps,  is  used  as  the  source  of  currenj 
To  read  the  water  level  at  the  float,  the  adjustable  slide  i 
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the  plant  IS  moved  until  the  galvanometer  shows  no  deHec- 
tion,  indicating  that  the  two  contacts  are  in  equivalent  posi- 
tions. The  gage  height  can  then  be  read  directly  from  the 
station  pointer  position.  As  will  be  evident  from  the  bridge 
arrangement,  the  main  current  path  is  a  closed  circuit  at  all 
times,  and  the  operation  of  the  scheme  is  independent  of  the 
quality  of  the  contact  at  the  float.  Including  the  galva- 
nometer, this  gage  level  device  cost  $150  to  install  and  has 
repaid  its  value  many  times.  The  plan  was  suggested  and 
carried  out  by  Mr.  F.  R.  Cutcheon  and  Mr.  John  Pearson, 
of  the  St.  Croix  company. 

St.  Paul,  Minn.  G.  R.  Smith. 


A  HOME-MADE  HOUSEHOLD  WATER  HEATER. 

The  summer  household  which  is  to  cook  its  food  elec- 
trically with  economy  and  satisfaction  should  have  a  ready 
supply  of  hot  water,  without  waiting  to  heat  cold  water 
over  a  high-demand  stove  unit.  For  his  own  home  Mr. 
H.  A.  Fee,  manager  of  the  Citizens'  Light  &  Power  Com- 
pany, of  Adrian,  Mich.,  has  constructed  such  a  simple,  ef- 
fective long-hour  water  heater  out  of  an  insulated  6-gal. 
tank  and  three  i6-cp  carbon  lamps.  Its  construction  is 
clearly  shown  in  the  sketch.  To  insure  long  life  the  lamps 
are  run  below  rated  voltage,  and  beneath  them  is  a  bright 
tin  reflector,  returning  all  downward  heat  rays  up  into  the 
blackened    lamp-chamber    interior.     This    water    heater    is 


Tiu  Eoaerto*  Co'd  Watsr 

Section    Through     Home-Made    Water    Heater. 

operated  day  and  night  during  the  summer  when  the  Fee 
household  cooks  with  electricity,  and  it  supplies  all  the  hot 
water  needed  for  the  family  of  five,  including  the  small- 
quantity  requirements  of  the  bathroom.  The  water  is  kept 
at  nearly  boiling  temperature  and  sometimes  steam  is 
formed,  indicating  that  the  tank  might  well  be  made  a  little 
larger  or  less  wattage  used  to  deliver  the  same  service. 
From  the  central-station  standpoint  Mr.  Fee  believes  that 
such  a  continuously  connected  heater  could  be  operated 
profitably  at  an  expense  of  from  $1  to  $1.25  per  month, 
providing  a  desirable  long-hour  summer  load. 

Chicago,  III.  O.  H.  Shka 


A  "KINK"  TO  SAVE  LAMPS  ON  SERIES  MULTIPLE  CIRCUITS. 

Where  only  direct  current  is  available  in  downtown  sec- 
tions it  is  often  necessary  to  use  the  series-multiple  arrange- 
ment of  low-voltage  tungsten  sign  lamps.  Such  connec- 
tions have  given  a  great  deal  of  dissatisfaction  and  annoy- 
ance by  their  rapid  destruction  of  lamps  following  the 
burning  out  of  one  unit.  As  soon  as  the  one  filament  breaks 
an  excess  current  and  corresponding  voltage  are  imposed 
on  all  the  other  lamps  of  the  same  group,  burning  the  re- 
mainder at  increased  brilliancy  until  the  weakest  lamp  is 
destroyed.  This  again  aggravates  the  condition  and  all  the 
other  lamps  of  the  group  then  follow  rapidly  to  their  de- 
struction, quickly  interrupting  the  circuit  and  extinguishing 


the  whole  display.  To  prevent  the  trouble,  of  course,  the 
first  lamp  should  be  replaced  immediately  it  is  seen  to  be 
extinguished,  for  the  wholesale  destruction  of  the  group 
can  thus  be  nipped  readily  in  the  bud.  In  many  large  root 
signs  and  inaccessible  displays  it  is  out  of  the  question  to 
get  ladders  and  go  up  on  to  the  sign  after  dark  to  replace  a 
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Method    of    Protecting     Lamps    in     Series- IVIultiple     Sign     Circuits. 

single  lamp.  In  such  cases  I  have  found  it  convenient  to 
have  the  wires  from  each  group  of  small  lamps  in  multiple 
extended  down  to  two  or  more  sockets  mounted  in  the  roof- 
house  or  other  easily  accessible  place.  These  sockets  shouhi 
be  carefully  labeled  with  the  group  to  which  they  belong 
Then  as  soon  as  a  lamp  on  the  sign  is  seen  to  be  out,  and  its 
fellows  making  an  efifort  to  re-divide  the  load  among  them- 
selves, it  is  only  necessary  to  insert  a  new  lamp  in  one  of 
the  auxiliary  sockets  of  the  same  circuit,  again  equalizing 
the  current  flow  to  its  normal  value.  This  will  save  the 
remaining  lamps  of  the  group  as  well  as  the  operation  of  the 
whole  display  itself,  and  next  day  or  once  a  week  a  man 
can  go  aloft  to  replace  the  accumulation  of  burned-out 
lamps.  The  remedy  is  inexpensive,  only  one  wire  being 
required  from  each  group. 

Milwaukee,  Wis.  Gustave  Zimmermann. 


THAWING  WATER-PIPES  WITHOUT  A  TRANSFORMER. 

Sometimes  a  frozen  water-pipe  is  to  be  thawed  out  m  a 
place  where  no  primary  connection  or  transformer  is  avail- 
able, or  where  it  would  be  more  expense  and  trouble  to 
set  up  the  transformer  equipment  than  the  single  thawing 
job  is  worth.  In  such  cases  the  method  used  by  Mr.  E.  W. 
Erick,  of  Canby,  Minn.,  may  be  useful,  although  a  little 
more  time  is  required  to  do  the  thawing  than  by  the  usual 
scheme. 

In  freezing  several  }^-m.  service  pipes  in  the  winter  Mr. 
Frick  used  the  contents  of  the  pipes  themselves  as  water 
rheostats,  making  the  exposed  end  of  a  No.  8  weatherproof- 
insulated  wire  act  as  one  of  the  electrodes.  As  shown  in 
the  sketch,  several  rings  of  insulation  were  cut  from  the 
wire  to  expose  its  copper  surface,  while  a  rubber  tip  was 
attached  to  its  end.  serving  to  keep  the  metal  from  contact 
with  the  pipe  which  was  connected  to  the  other  side  of  the 
line.  Through  the  water  path  thus  afforded  no  volts  forced 
a  current  of  from  15  amp  to  20  amp,  delivering  1.5  kw  to 
2.0  kw  near  the  front  of  the  ice  plug.  In  one  instance  16  ft. 
of  ice  in  a  ^-in.  pipe  was  thawed  out  in  four  and  one-half 
hours,  a  boy  being  left  to  feed  in  the  wire  as  the  ice  front 
retreated.  The  circuit  was  protected  by  a  20-amp  fuse,  so 
that  no  damage  could  result  from  accidental  short-circuit. 
This  distance  of  frozen  pipe  was.  of  course,  exceptional  and 
was  due  to  several  days'  delay  in  calling  for  assistance.  As 
the  water-rheostat  method  thaws  at  the  rate  of  3  ft.  or  4  ft. 
an  hour,  only  a  short  time  is  required  to  clear  the  usual  foot 
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or  so  of  frozen  plug.  This  hclicmc  is  upplicublc,  of  course, 
only  to  straight  lines,  but  as  the  majority  of  service  pipes 
arc  incluiled  under  tliis,  the  method  will  he  found  effective 
in  most  cases.  Tlie  natural  slo[)e  of  the  pipe  toward  the 
street  drains  the  water  toward  tlie  point  where  it  forms  the 
hoat-i)roducing  path,  l)iit  if  tlic  cu\\\   i*.  i|iiile  Icvi-i,  ;i  vertical 


Thawing    Water-Plpes   with    110-Volt    House   Circuit. 


elbow  may  be  attached  at  the  cellar  end.  In  any  case  the 
street  valve  should  be  made  ready  to  turn  off  the  supply 
when  the  ice  plug  melts  and  the  water  comes  with  a  rush. 

One  man  can  set  up  the  simple  apparatus  needed  to  thaw 
pipes  by  this  method,  and  a  boy  can  feed  in  the  wire  after 
the  operation  is  started.  The  expense  of  a  line  gang,  trans- 
former wagon  and  team  and  the  usual  electrical  apparatus 
are  all  avoided,  and  the  trouble  and  danger  of  making 
primary  connections  are  eliminated.  For  use  next  winter 
Mr.  Erick  has  ordered  a  cartridge-type  heating  unit  of  a 
diameter  small  enough  to  be  pushed  into  the  pipe,  and  be- 
lieves that  this  will  prove  more  efficient  than  the  simple 
electrode.  To  thaw  the  i6-ft.  ice  plug  above  mentioned, 
8  kw-hr.  to  10  kw-hr.  was  required,  costing  about  $1  for 
energy,  in  addition  to  which  was  charged  the  time  of  one 
man. 

Minneapolis.  Minn.  L.   N.  Jones. 


PECULIAR  LINE  TROUBLE. 

Below  is  given  an  account  of  a  peculiar  break-down  on  a 
certain  high-tension  system.  The  trouble  occurred  on  a 
series  transformer  tested  to  30,000  volts  and  working  on  a 
17,000-volt,  three-phase  system  having  a  grounded  neutral. 

Fig.  I  gives  the  "lay-out"  of  the  lines,  etc.  Station  A 
is  a  point  of  generation  with  a  grounded  neutral ;  at  B  are 
three  single-pole  stick-line  switches;  C  is  a  switching  sta- 
tion and  D  is  a  generating  station  with  delta  connections. 
On  the  A  side  of  C  are  several  other  generating  stations  as 
well  as  some  on  the  D  side,  none  of  which  are  shown.  In 
order  to  do  some  work  on  the  line  between  B  and  C  this 
section  of  the  line  was  to  be  "killed."  The  plants  on  the 
D  side  of  C  were  ordered  to  back  down  their  governors 
until  no  current  could  be  detected  flowing  at  C.  The  oper- 
ator at  C  was  to  open  the  line  on  the  oil  switch  at  his  sta- 
tion as  soon  as  the  load  condition  became  right.     The  load 


was  backed  down  as  ordered,  but  for  some  reason  the  oil 
switch  at  C  failed  to  open.  A  lineman  who  had  previously 
been  stationed  at  B  received  permission  to  proceed  with  the 
opening  of  the  lineman's  switches.  This  he  did,  as  custom- 
ary, by  pulling  out  one  leg  at  a  time.  Since  the  oil  switch 
at  C  had  failed  to  operate,  the  system  was  actually  being 


aci)arale(l  one  j)h;ist'  ,11  ;i  time.  ,\(iihing  liappriud  vvlini  the 
first  switch  was  pulled,  but  on  disccjimecting  the  second  one 
the  insniation  on  a  series  transformer  on  the  line  X  at  D 
hrcjke  down  and  the  graphic  annneter  ou  the  neutral  N  al  A 
indicated  a  large  flow  of  current  to  the  ground  at  this 
instant. 

The  cause  of  the  break-down  has  been  explained  m  this 
way:  From  a  consideration  of  h'ig.  i  and  hig.  2a  it  is  to 
be  noted  that  before  the  lineman's  switches  were  opened  the 
generating  stations  A  and  D  were  actually  coimected  as  at 
I'^ig.  2a.  Now,  as  soon  as  the  lineman  opened  the  second 
switch  at  B  the  complete  electrical  circuit  was  broken,  and 
the  generators  nn  one  part  of  the  system  began  to  gain  in 


Fig.  2 — Diagrammatic   Representation  of  Voltages  Generated. 

speed  on  the  ones  on  the  other.  Figs.  2b  and  2c  show 
diagrammatically  how  the  emf  generated  at  D  gradually 
pulled  out  of  phase  with  that  generated  at  A.  Finally,  the 
emfs  assumed  the  position  shown  in  Fig,  2c,  in  which  posi- 
tion the  maximum  effective  difference  of  potential  between 
the  grounded  neutral  A^  and  the  line  X  is  possible.  In 
approximately  this  position  the  insulation  of  the  series 
transformer  broke  down.  The  effective  voltage  between  X 
and  the  ground  at  this  instant  was  equal  to  the  normal 
system  line  voltage  (17,000)  plus  the  line  voltage  divided 
by  1-73  (9830),  a  total  of  26,830  volts.  The  maximum  in- 
stantaneous value  of  the  difference  of  potential  of  the  above 
two  points  would  be  equal  to  the  maximum  effective  voltage 
multiplied  by  the  square  root  of  two;  that  is,  26,830  X  i-4' 
=  37,800  volts.  The  above  is  deduced  from  the  expression : 
Effective  voltage  =  maximum  voltage  -:-  V  2  as  applied  to 
true  sine  wave  emf  curves. 

Los  Angeles.  Cal.  C.   E.   Howell. 


LEAD  BURNING  AND  THE  CARE  OF  STORAGE  BATTERIES. 

Lead  burning  to  an  outsider  seems  to  be  a  very  interest- 
ing yet  difficult  process.  The  methods  employed  by  the 
expert  in  garage  work  are  briefly  set  forth  in  what  follows, 
any  anyone  mechanically  inclined  can  apply  the  methods 
quite  readily  and  effectively.  In  assembling  a  new  battery 
the  expert,  as  he  has  a  finely  adjusted  flame  so  that  it 
comes  down  to  a  point,  cuts  off  the  lugs  of  the  plates  almost 
even  with  the  top  of  the  straps,  melts  the  lead  of  the  lug 
and  strap  into  one  piece  and  then  fills  up  the  cavity  created 
by  melting  into  it  some  soft  lead.  A  method  which  can  be 
used  with  almost  any  kind  of  flame  is  as  follows :  Cut  off 
only  about  half  of  the  lug,  place  all  the  lugs  of  the  plates 
into  the  holes  in  the  strap  made  to  receive  them,  then  place 
the  whole  into  a  burning  box  as  pictured  in  any  of  the 
battery  companies'  instruction  books.  Now  apply  the  flame 
to  the  top  of  the  part  of  the  lug  which  remains  and 
gradually  melt  it  down  until  it  becomes  a  part  of  the  strap 
itself.  This  method  has  an  advantage  over  the  preceding 
method  in  that  no  soft  lead  is  used,  and  further  the  flame 
does  not  touch  the-  strap  nor  heat  it  nearly  so  much  as  the 
lug  itself.  Strips  of  iron  may  be  laid  alongside  of  the  strap 
to  prevent  any  running  of  lead. 

In  burning  on  connectors  use  is  made  of  thin  asbestos 
paper,  which  may  also  be  used  in  burning  as  described 
above.  The  paper  is  dampened  and  a  piece  laid  alongside 
of  the  lead  to  be  burned.  If  it  be  a  pillar  strap  connector, 
wrap  the  asbestos  paper  after  it  has  been  dampened  around 
the  end  of  the  connector.     This  will  prevent  any  overflow 
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of  lead.  As  the  paper  sticks  tu  the  lead,  it  may  be  removed 
with  a  damp  clotli. 

A  few  hints  are  added  which  may  prove  advantageous  to 
the  novice  in  washing  a  battery.  The  sealing  compound  is 
removed  with  a  hot  putty  knife  or  similar  tool.  The 
element  is  then  taken  out  alter  the  straps  have  been  taken 
off  as  suggested  in  instruction  books,  etc.  As  is  usually  the 
case,  the  tops  of  the  negative  plates  are  covered  with  a 
mossy  "growth"  of  negative  material.  This  has  probably 
been  caused  by  an  overcharge  or  too  heavy  rate  of  charge, 
and  must  be  removed.  In  order  to  do  this  procure  a  piece 
of  wire,  Hatten  one  end  and  scrape  the  top  of  each  plate. 
Remove  the  elements  one  at  a  time,  washing  it  with  a  hose 
and  examining  carefully  for  any  short  that  may  exist.  Do 
the  scraping  with  the  wire  as  described  above,  and  after 
washing  out  the  sediment  the  element  may  be  replaced. 
The  acid  may  be  kept  or  new  acid  used.  Sometimes  the 
negative  plates  are  pressed  by  placing  flat  pieces  of  wood 
between  the  plates  and  placing  the  whole  of  the  negative 
part  of  the  element  thus  arranged  in  a  vise.  This  is  advis- 
able in  case  they  seem  to  be  swollen.  New  separators  may 
be  put  in  if  the  old  ones  seem  to  be  badly  used  up.  To  re- 
move sulphate  do  not  scrape  the  plates,  but  give  the  battery 
a  long  overcharge.  By  scraping  the  life  of  the  battery  is 
greatly  impaired. 

Before  beginning  the  washing  i)rocess  the  battery  must 
be  fully  charged,  and  then  as  soon  as  possible  after  washing 
if  the  positive  and  negative  plates  have  not  been  separated 
put  in  about  1300  deg.  acid  and  place  the  battery  immediately 
on  charge.  If  the  plates  have  been  separated,  it  is  probable 
that  they  have  become  discharged  somewhat  and  acid  of 
lower  specific  gravity  may  be  put  in  (1250).  This  can  be 
found  out  only  through  experience.  Watch  each  cell  care- 
fully to  see  that  it  is  working  while  on  charge.  If  one  is 
found  to  be  still,  the  element  should  be  removed  and 
examined  for  short-circuit.  When  the  battery  is  fully 
charged  the  covers  may  be  sealed  on  again  and  the  con- 
nectors reburned  after  all  the  lead  near  the  place  where  the 
joint  is  to  be  made  has  been  carefully  scraped.  Care  must 
be  taken  to  connect  each  cell  +  to  — ,  etc.  The  first  charge 
after  the  washing  should  be  a  long,  slow  charge. 

With  the  aid  of  a  few  catalogs  and  instruction  books 
from  the  standard-battery  companies,  and  by  following  the 
few  hints  given  above,  anyone  should  be  able  to  become  a 
lead  burner  in  a  short  while,  and  by  observing  the  action  of 
different  batteries  in  different  stages  soon  learn  enough  to 
attend  to  the  battery  intelligently. 

Beloit,  Wis.  .  M.  Mayer. 


UNECONOMIC  ISOLATED  PLANT  OPERATION. 

The  writer  is  familiar  with  an  isolated  lighting  plant 
where  two  high-speed  engines,  rated  at  150  hp  each,  are 
connected  by  clutches  to  opposite  ends  of  a  shaft  driving 
four  pulleys  through  friction  clutches.  Two  of  these  four 
pulleys  are  belted  to  two  125-volt  direct-current  generators, 
and  the  other  two  to  two  constant-current  direct-current 
generators  for  arc  lighting.  These  two  engines  and  four 
generators  could  therefore  be  operated  in  any  desired  com- 
bination. During  the  writer's  experience  with  the  plant  the 
custom  was  to  operate  one  engine,  one  constant-voltage 
generator  and  one  constant-current  generator  simultane- 
ously, keeping  tiie  other  machines  as  reserve  for  emergency. 

.Mthougii  this  plant  was  centrally  located  in  an  estab- 
lishment having  use  for  power  in  small  units  at  various 
distributing  points,  this  power  w^as  obtained  from  small 
steam  engines.  Steam  at  80  lb.  pressure  was  piped  froiii 
the  central  boiler  plant  near  the  dynamo  room  to  these 
small  engines,  one  of  which,  the  most  remote,  was  a  pump 
engine  on  the  river  bank  nearly  a  quarter  of  a  mile  from 
the  boilers.  It  is  needless  to  say  that,  in  spite  of  all  the  heat 
insulation  that  could  be  given  these  pipes,  the  steam  was 
little  more  than  hot  water  on  reaching  some  of  the  engines. 


The  economy  of  the  latter,  or  rather  their  lack  of  economy, 
can  be  easily  imagined. 

The  operation  of  the  electric-lighting  plant  and  one  2-hp 
motor  was  under  the  charge  of  an  electrician,  and  that  of 
the  boiler  plant  and  all  the  other  machines  was  supervised 
by  a  mechanical  engineer.  Both  of  these  employees  re- 
ported to  the  superintendent  of  the  institution,  who  pro- 
fessedly knew  nothing  of  the  details  under  the  charge  of 
either.  I'he  superintendent  expected  results  and  was  satis- 
fied when  the  lights  were  steady  and  reliable  and  the  various 
machines  about  the  plant  operating  when  needed. 

The  coal  bills  were  appalling,  and  the  superintendent  in- 
sisted strenuously  on  more  economical  firing.  The  mechan- 
ical engineer  blamed  the  dynamo  room  and  the  heating 
system  for  the  consumption  of  the  major  portion  of  the 
steam,  the  dynamo  room  coming  in  for  the  larger  portion 
of  the  blame.  The  electrician  was  young  in  the  business 
and  not  too  self-confident.  He,  however,  had  an  inkling 
of  the  truth,  and  laid  before  the  superintendent  a  general 
plan  for  discontinuing  the  obsolete  arc  machines,  the  old 
open-arc  lamps  with  series  arc  circuits,  and  all  the  small 
engines,  installing  instead  constant-voltage  inclosed-arc 
lamps  and  motors.  He  presented  some  figures  to  prove  that 
increased  economy  and  improved  service  would  be  effected 
by  these  changes.  His  figures  were  not,  however,  as  com- 
plete and  convincing  as  they  might  have  been,  or  different 
results  would  have  followed. 

The  mechanical  engineer  was  skeptical  as  to  the  relia- 
bility of  motors.  He  had  tried  a  motor  several  years  before, 
failed  to  make  it  operate  satisfactorily,  and  had  substituted 
an  engine ;  hence,  in  his  mind,  all  motors  were  sources  of 
trouble  and  were  to  be  used  only  as  a  la.st  resort.  Being 
the  older  employee,  his  opinion  had  the  more  weight  and 
the  system  was  not  changed. 

The  foregoing  is  illustrative  of  hundreds  of  small  plants 
still  operating  under  obsolete  and  uneconomical  conditions 
because  some  one  in  a  responsible  position  is  too  conserva- 
tive. This  plant,  if  properly  installed  and  operated,  could 
doubtless  have  reduced  its  cost  for  light  and  power  50  per 
cent  and  in  addition  to  this  would  have  greatly  improved 
the  power  service. 

Had  a  reliable  central  station  been  available  a  better  plan 
yet  would  have  been  to  make  a  contract  with  it  for  all  the 
energy  needed  for  light  and  power,  reserving  possibly  a 
portion  of  the  isolated  plant  for  emergency  operations  and 
discontinuing  all  the  rest.  This  plan  would  have  relieved 
the  institution  in  question  of  all  inconvenience  and  annoy- 
ance of  operating  its  own  lighting  plant,  while  probably  still 
further  decreasing  tlie  cost  and  increasing  the  reliability  of 
the  service. 

In  this  day  of  active  central-station  work,  when  these 
stations  are  showing  so  much  willingness  to  co-operate  with 
mdustrial  plants,  no  excuse  remains  for  the  employees  of 
any  plant  to  remain  in  ignorance  of  the  possibilities  with 
the  most  satisfactory  power  known.  Any  progressive  cen- 
tral station,  and  most  of  them  are  awake  to  their  oppor- 
tunities, is  willing  to  co-operate  with  any  industrial  plant 
in  its  territory  in  determining  the  relative  economy  of 
operating  with  electric  power  from  a  private  plant  and 
with  central-station  power,  or  with  power  from  either 
source  with  line-shaft  and  engine  drive,  steam,  gas,  gaso- 
line or  oil. 

Of  course,  the  central  station  docs  not  do  this  in  a  spirit 
of  philanthropy,  but  in  the  full  understanding  that  it  can 
present  a  very  strong  case  for  electric  drive  with  central- 
station  power.  The  implied  understanding  is  that  when 
the  facts  and  figures  are  so  convincing  that  no  further 
doubt  can  remain  as  to  the  advisability  of  using  central- 
station  power  a  contract  will  be  placed.  In  numerous  cases 
the  last  vestige  of  doubt  is  removed  by  a  practical  demon- 
stration in  which  the  central  station  takes  all  the  chances 
and  runs  all  the  risk. 

East  McKcesport.  Pa.  D.  E.  Carpenter. 
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Questions  and  Answers 

A  direct-current  generator  has  four  poles,  two  brushes  90  ilcg.  apart, 
wave  wound  armature,  and  the  conumilntor  hns  thirty-one  segments 
Wliat    llirce   segments    must    be    tapped   to    get   threc-pbasc   current? 

C.    M.   ir. 

Numbering  the  cotnnuitator  segments  consecutively  from 
one  to  thirty-two,  the  coils  are  interconnected  between  seg- 
ments I,  17,  2,  18,  3,  etc.,  and  tlic  proper  segments  for 
tapping  would  be  i  or  i6j,4  for  A,  6yi  or  21^  for  B,  ii>^ 
or  26%  for  C.  Fractional  segments  cannot  be  reached.  In 
any  practical  case  connection  would  be  made  to  segment  i 
for  A,  segment  6  for  H  and  cither  segment  1 1  or  segment 
27  for  C. 


At  what  frequency  docs  a  telephone  diaphragm  vibrate?  One  authority 
states  that  it  vibrates  not  over  2000  times  per  second,  while  another 
claims   that   it   vibrates   5000   times.  1'.    C.    K. 

In  making  calculations  on  telephonic  transmission  circuits, 
it  is  customary  to  consider  that  the  mean  frequency  is  about 
8oo  cycles  per  second.  However,  it  is  well  known  that  in 
the  so-called  voice  currents  there  are  superposed  currents 
having  very  much  higher  frequencies  tlian  the  fundamental 
which  serve  to  differentiate  the  voice  of  one  person  from 
another.  These  frequencies  probably  exceed  even  10,000 
cycles  per  second.  However,  it  is  often  assumed  that  speech 
can  be  properly  transmitted  by  apparatus  which  will  convey 
frequencies  up  to  only  4000  cycles  per  second. 


It  is  desirable  to  convert  a  single-phase  transmission  line  2  miles  in 
length,  consisting  of  two  400,000-cir.  mil.  cables,  to  a  three-phase  line 
by  installing  a  single  No.  4-0  cable,  a  large  amount  of  which  is  now  on 
hand.  Is  there  any  practical  reason  why  this  smaller  cable  could  not 
he  run  as  the  third  leg  of  this  transmission  line?  The  emf  of  this  line  is 
2300  volts,  25  cycle,  and  about  300  kw  is  transmitted.  The  receiving 
end  of  the  line  will  be  connected  to  a  synchronous  motor,  the  generating 
end  being  connected  to  a  high-tension  transformer.  L.  C.  R. 

Although  it  is  usual  for  the  three  wires  of  a  three-phase 
transmission  circuit  to  be  of  the  same  size,  yet  this  is  not 
absolutely  essential.  Generally  satisfactory  results  can  be 
obtained  by  combining  one  No.  4-0  cable  with  two  400,000- 
circ.  mil  cables.  Except  so  far  as  there  will  be  a  slight 
change  in  the  losses,  no  practical  difference  could  be  de- 
tected between  the  operation  of  such  a  mixed  line  and  one 
consisting  of  either  three  No.  4-0  cables  or  three  400,000- 
circ.  mil  cables. 


What  protection  has  one  who  has  made  application  for  a  patent  in 
case  he  should  proceed  to  manufacture  and  offer  the  article  for  sale 
pending  the  granting  of  the  patent?  That  is,  could  he  take  any  action 
to  prevent  others  from  making  and  selling  the  article   during  this  period? 

B.  W.   M. 

A  patent  issued  by  the  United  States  government  is  sup- 
posed to  provide  an  absolute  monopoly  for  the  inventor, 
covering  the  invention  as  specifically  claimed  in  the  patent, 
for  a  period  of  seventeen  years  dating  from  the  date  of 
issue.  It  would  seem  that  any  person  is  at  liberty  either  to 
manufacture  or  use  an  article  for  which  a  patent  is  pending, 
but  he  must  cease  manufacturing  or  using  this  article  imme- 
diately upon  the  issue  of  the  patent.  In  case  he  fails  to  do 
so,  he  must  render  an  accounting  to  the  patentee  after  the 
matter  has  gone  through  a  certain  amount  of  litigation.  It 
is  customary  for  articles  built  in  conformity  to  a  patent 
that  has  not  yet  been  issued  to  be  marked  "patent  pending"; 
such  a  marking  merely  warns  persons  that  in  all  probability 
at  some  later  date  there  will  be  issued  a  patent  which  will 
prevent  the  manufacture,  sale  or  use  of  a  similar  device. 
It  would  seem,  therefore,  to  be  wise  for  a  person  applying 
for  a  patent  thus  to  mark  the  article,  in  case  he  offers  it 
for  sale  before   the  date  of   issue   of  the  patent. 


Can  you  direct  ine  to  inftjrmation  rrlativt-  to  the  dci>i)(n  and  con- 
struction of  a  releasing  plunger  cleclr  ciniaKUct  to  operate  in  scricf  in 
one  lead  of  one  phase  of  a  220volt,  iwo-phaHe  induction  motor?  The 
normal  current  used  in  running  a  punching  machine  tu  which  the  motor 
is  connected  is  18  amp,  but  when  the  machine  is  punching  iron  the 
current  increases  to  26  amp.  The  arrangement  should  be  such  that 
the  plunger  will  remain  stationary  with  a  current  of  18  amp  but  will  be 
raised   when   the  current    increases   to   26   amp.  J,    I-'.    M. 

The  characteristics  of  alternating-current  magnets  of 
both  the  single-phase  and  the  polyphase  type  were  well 
di-scusscd  in  articles  by  Mr.  I).  L.  Lindquist  which  appeared 
in  issues  of  the  Jilcctrical  World  dated  June  23,  1906,  page 
1295;  July  21,  1906,  page  128;  Sept.  22,  1906,  page  564,  and 
Oct.  27,  1906,  page  811.  The  magnet  should  be  provided 
with  non-magnetic  stops  for  the  plunger  at  both  ends  of  its 
travel.  The  plunger  should  be  attached  to  a  spring  so 
adjusted  that  the  plunger  is  held  against  one  stop  when 
the  current  does  not  exceed  18  amp  and  is  drawn  against 
the  other  stop  when  the  current  approaches  26  amp. 


At  what  speed  must  a  900-r.p.m.,  5hp,  250-voli,  direct-current,  com- 
pound-wound motor  be  driven  to  produce  50  volts.  What  current  can 
be   obtained  at  this  voltage?  W.   H.   B. 

A  250-volt  direct-current  motor  having  a  normal  speed  of 
950  r.p.m.  would  deliver  approximately  250  volts  if  operated 
as  a  generator  at  this  speed.  A  5-hp  motor  of  this  type 
could  deliver  about  20  amp  as  a  direct-current  generator. 
That  is  to  say,  it  could  be  used  as  a  5-kw  generator.  Assum- 
ing that  the  machine  is  excited  from  a  separate  source,  it 
would  have  to  be  driven  at  one-fifth  the  normal  speed  of 
950  r.p.m.  in  order  to  deliver  50  volts,  quite  independent  of 
the  amount  of  current  that  was  delivered.  The  armature 
would  carry  approximately  20  amp  independent  of  the  speed, 
so  that  at  50  volts  only  about  i  kw  could  be  obtained  from 
the  armature.  Moreover,  the  machine  could  not  be  rendered 
self-exciting  at  this  emf  unless  enormous  changes  were 
made  in  the  field  circuit.  If  you  contemplate  utilizing  the 
machine  to  deliver  50  volts,  it  would  be  better  to  disconnect 
its  armature  windings  from  the  commutator  segments  and 
reconnect  them  by  the  parallel  method  in  order  to  produce 
a  lower  voltage,  and  then  reconnect  the  individual  field  coils 
so  that  they  will  receive  approximately  normal  current  when 
subjected  to  the  lower  voltage.  If  these  changes  are  prop- 
erly made,  the  machine  will  deliver  approximately  its  full 
rated  output  of  from  5  hp  to  5  kw. 


For  determining  so-called  "earth  potentials"  in  telegraph  systems,  a 
common  method  is  to  insert  a  voltmeter  in  a  line  grounded  at  each  of 
the  points  between  which  the  potential  difference  is  to  be  observed.  The 
writer  believes  that  a  better  method  would  be  to  insert  an  ammeter  in 
the  circuit  joining  the  two  points  and  calculate  the  potential  by  multi- 
plying the  ammeter  reading  by  the  resistance  of  the  line.  Which  method 
gives  the   more  nearly  exact  result?  A.   C.   O. 

Assuming  that  the  difference  of  potential  is  maintained 
constant  between  the  two  points,   this  potential  difference 
may  be  measured  over  a  line  of  moderate  resistance  connect- 
ing the  two  points  by  means  of  either  a  high-resistance  volt- 
meter or  a  low-resistance  ammeter.     If  in  comparison  with    , 
the   resistance  of  the  line  the  voltmeter  resistance   is  ex-    ; 
tremely  large  and  the  ammeter  resistance  is  extremely  small,  ^ 
the  voltmeter  reading  will  agree  accurately  with  the  product   I 
of  the  ammeter  reading  into  the  resistance  of  the  line.     If   J 
the  resistance  of  the  line  is  of  some  magnitude  compared  to    ) 
the  resistance  of  the  voltmeter,  then  the  voltmeter  reading 
is  smaller  than  the  difference  of  potential  between  the  two 
points  considered.     If  the  ammeter  resistance  is  of  appre- 
ciable magnitude  in  comparison  with  the  resistance  of  the 
line,  then  the  product  of  the  resistance  of  the  line  by  the 
ammeter  reading  gives  a  value  which  is  smaller  than  the 
difference  of  potential  between  the  two  points.    It  will  thus 
be  seen  that  neither  of  these  methods  gives  an  absolutely 
accurate  result.    The  relative  accuracies  of  the  two  methods 
will  depend  upon  the  relative  resistance  of  the  instruments 
and  the  circuit  joining  the  two  points. 
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ELECTRIC  VEHICLE  AT  DAYTON. 


Two  years  ago  there  were  but  thirty-five  electric  pleasure 
vehicles  in  use  in  Dayton.  To-day  125  cars  and  a  dozen 
trucks  are  charged  from  the  lines  of  the  Dayton  Lighting 
Company.  The  central  station  has  several  trucks,  operating 
its  own  garage.  About  thirty-five  pleasure-car  owners  have 
their  private  rectifier  sets.  Charging  energy  is  sold  at  the 
rate  of  6  cents  per  kw-hr.,  the  minimum  for  rectifier  con 
nection  being  $5  per  month. 


A  GREAT  CENTRAL-STATION  OPPORTUNITY. 


A  pamphlet  recently  printed  by  the  Electric  Storage  Bat- 
tery Company,  entitled  "A  Central-Station  Prophecy  Ful- 
filled," after  noting  how  previous  predictions  relating  to 
the  advance  of  the  electric  vehicle  have  been  fulfilled,  as- 
serts that  the  year  1912  "will  be  the  biggest  year  'electrics' 
have  ever  had,  far  bigger  than  191 1."  A  strong  plea  is 
made  to  the  central  station  to  get  alive  to  the  possibilities 
for  big  business  and  secure  the  co-operation  of  vehicle 
manufacturers  to  that  end. 


VEHICLE  CONSUMPTION  TALLY. 


To  users  of  electric  vehicles  in  Chicago  the  Common- 
wealth Edison  Company  is  distributing  metal  dial  cards 
having  a  pair  of  movable  pointers  pivoted  over  dials  corre- 
sponding to  the  two  right-hand  dials  of  the  ordinary  cus- 
tomer's watt-hour-meter.  By  placing  the  card  pointers  in 
positions  corresponding  to  those  of  the  meter  at  the  begin- 
ning of  a  vehicle  charge,  and  then,  when  through  charging, 
noting  the  number  of  divisions  that  have  been  passed  over 
by  the  meter  hands,  the  number  of  kilowatt-hours  consumed 
is  obtained  directly,  and  this  method  also  obviates  the  possi- 
bility of  error  such  as  that  to  which  attempts  to  read  the 
actual  total  consumptions  recorded  before  and  after  charg- 
ing might  be  subject. 


ONE  PLEASURE  CAR'S  PERFORMANCE. 


Mr.  A.  C.  Dunn,  of  Indianapolis,  has  a  forty-cell  Woods 
electric  brougham  which  he  permits  to  be  charged  only  after 
the  car's  odometer  shows  travel  approximating  90  to  100 
miles.  The  machine  is  in  daily  use  as  a  pleasure  car  and  has 
made  as  much  as  127  miles  on  a  single  charge.  In  fifteen 
months  the  car  has  run  5300  miles,  having  been  charged  but 
once  on  an  average  for  each  100  miles  traveled.  During 
this  time  the  battery  of  forty  "Exide"  cells  has  never  been 
washed,  an  inspection  of  the  plates  several  weeks  ago  show- 
ing but  J4  in.  of  sediment  in  the  jars.  At  the  end  of  its 
5300-mile  performance  this  car  is  still  rounding  out  75  to 
85  miles  on  a  single  charge,  and  the  attendants  at  the 
Merchants'  Garage,  Indianapolis,  where  it  is  stabled,  have 
instructions  to  charge  it  only  when  the  odometer  register 
shows  mileage  approaching  this  figure. 


ELECTRIC  VEHICLES  IN  COLUMBUS,  OHIO. 

At  Columbus,  Ohio,  a  4-cent  net  rate  for  vehicle-charging 
service  has  resulted  in  the  use  of  nearly  500  electric  pleasure 
cars.  The  central-station  company  confines  this  special  rate 
(billed  as  5  cents,  minus  20  per  cent  discount,  and  with  a 
minimum  meter  charge  of  50  cents  a  month)    to  vehicle- 


charging  service  only,  requiring  that  even  garage  lamps 
shall  be  connected  under  a  separate  lighting  meter  or  sup- 
plied from  the  house  service.  Many  owners  of  electric  cars 
stable  their  machines  in  their  own  private  garages,  those 
in  alternating-current  districts  installing  rectifiers.  All  sets 
of  this  kind  are  purchased  directly  from  dealers.  Several 
years  ago  the  Columbus  Railway  &  Light  Company  operated 
an  electric-vehicle  garage,  but  this  was  later  abandoned. 
Two  local  public  garages  make  a  specialty  of  stabling  and 
charging  electric  vehicles.  One  company  has  its  charging 
plugs  equipped  with  watt-hour  meters  and  bills  its  patrons 
6  cents  per  kw-hr.  for  the  energy  actually  consumed  in 
charging  batteries.  The  presence  of  the  Columbus  Buggy 
Company  in  the  city  has  enabled  the  latter's  sales  force  to 
concentrate  its  home  efforts  on  the  local  situation,  with  the 
result,  observed  in  other  manufacturers'  home  cities,  that 
the  locally  built  car  predominates  in  numbers. 


A  YOUNG  LADY  ELECTRIC- VEHICLE  REPRE- 
SENTATIVE AT  BOSTON. 


One  of  the  unique  features  of  the  Boston  electric  vehicle 
campaign  is  the  recent  entrance  of  an  attractive  young 
lady  of  some  sixteen  summers  into  the  agency  field,  the 
Babcock  pleasure  car  interests  being  the  possessor  of  such 
a  representative  in  the  person  of  Miss  Virginia  E.  Aiken, 
of  Brookline.  At  the  recent  automobile  show  Miss  Aiken 
exhibited  three  cars,  including  a  coupe  for  town   work,  a 


Sales   Representative   in    Electric    Roadster. 

long-distance  roadster  and  a  business  man's  roadster,  the 
two  latter  cars  being  guaranteed  to  run  from  150  to  100 
miles  per  charge  and  at  maximum  speeds  as  high  as  35 
miles  per  hour.  Miss  Aiken  is  a  niece  of  President  Day 
Baker,  of  the  Electric  Vehicle  Club  of  Boston,  and  her 
saleswomanship  has  attracted  much  favorable  comment  in 
Boston  circles. 


SOLICITING  WITH  ELECTRIC  VEHICLE. 


For  two  seasons  the  Citizens'  Light  &  Power  Company, 
of  Adrian,  Mich.,  has  sent  out  a  solicitor  equipped  with  an 
electric  runabout  to  make  house-to-house  inspection  calls 
and  sell  appliances.  Both  directly  and  indirectly  the  re- 
sults of  this  practice  in  Adrian,  a  city  of  11,000  population, 
have  proved  most  satisfactory  according  to  Mr.  H.  A.  Fee. 
manager  of  the  company,  which  has  1000  residence  users. 

The  solicitor  introduces  himself  as  a  company  inspector 
and  is  prepared  to  make  free  renewals  of  lamps  and  electric- 
iron  heating  elements.     Slight  repairs  to  wiring,  switches 
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and  other  devices  are  made  at  cost  of  time  and  material, 
llns  assistaiue  is  iiscfid  in  inainlaininK  the  standard  of  the 
company's  service,  besides  assurin^j  that  enerjjy-consuming 
devices  are  kept  in  condition  for  nse.  Heforc'the  S(dicitor 
leaves  he  endeavors  to  interest  the  housewife  in  other  ap- 
pliances, siij;j4ests  new  uses  for  electricity  in  that  particular 
household  and  obtains  hints  concerninjj  neighboring  non- 
users  who  may  become  consumers.  Carrying  all  nccessarv 
lanips  and  appliances  in  his  electric  runabout,  the  solicitor 
can  make  from  twenty-five  to  thirty  calls  a  day  and  endeav- 
ors to  reach  each  residence  consumer  at  intervals  of  two 
months.  L;ist  season,  on  a  proposition  of  thirty  days'  free 
trial,  he  placed  150  electric  irons.  Half  of  the  1000  residence 
users  in  Adrian  now  have  electric  irons.  Besides  the  di- 
rect profit  from  the  .soliciting  effort,  the  company  is  dis 
poseil  to  think  of  even  greater  value  the  indirect  advantage 
of  satisfied  customers  and  properly  maintained  equipment. 
Apparatus  is  restored  to  use  promptly  which  would  probably 
become  discarded  because  of  some  slight  trouble  if  the  cus- 
tomer wore  required  to  bring  it  into  the  office  for  repairs. 


ELECTRIC  FIRE  TRUCK. 


In  the  issue  of  Dec.  16  an  account  was  given  of  some 
electrically  driven  fire  trucks  in  Germany.  The  illustration 
reproduced  herewith  shows  an  electrically  driven  fire  engine 
adopted  by  the  city  of  Diisseldorf.  A  special  feature  of  this 
truck  is  the  arrangement  for  attaching  a  trailer.    A  storage 


Electric    Fire   Truck. 

battery  of  eighty  cells  rated  at  216  amp-hr.  is  placed  in  the 
hood  of  the  truck,  which  is  driven  by  two  high-speed  motors 
rated  at  about  15  hp  and  connected  to  the  front  wheels 
through  gearing.  The  weight  of  the  truck  v^rithout  the 
trailer  but  with  a  hose  cart  attached  is  about  7><^  tons.  The 
speed  is  25  nnles  an  hour  at  an  energy  consumption  of 
85  watt-hours  per  mile.  With  a  trailer  attached  it  will  make 
a  speed  of  22  miles  an  hour  at  an  energy  consumption  of 
95  watt-hours  per  mile.  The  running  distance  is  about 
62  miles  on  one  charge.  Oil  or  coal  is  used  in  the  pumping 
engine,  and  until  the  proper  steam  pressure  is  reached 
kerosene  is  also  used,  being  supplied  through  an  electrically 
driven  compressor.  The  latter  is  also  used  for  furnishing 
air  for  the  smoke  masks  used  bv  the  firemen. 


CREATING  AN  ELECTRIC  GARAGE  OUT  OF  A 
COAL  POCKET. 


An  interesting  transformation  of  a  coal  pocket  to  an 
electric  garage  was  lately  made  by  the  Worcester  (Mass.) 
Electric  Light  Company,  in  connection  with  the  establish- 
ment of  an  electric-vehicle  campaign.     The  company  pur- 


chased several  electric  vehicles  for  its  own  use,  and  in  (jrder 
to  give  these  jjroper  care  and  to  handle  commercial  charging 
service  a  portion  of  the  coal  |)ocket  in  the  old  l-araday 
Street  station  was  cleared,  the  walls  bricked  in  and  charging 
panels  and  outlets  installed.  The  garage  is  ojjcn  twenty- 
four  hours  per  day,  and  at  present  the  company  is  |)rcpared 


Charging    Panel    in    Electric- Veliicle   Garage. 

to  charge  nearly  a  dozen  machines  sinudtaneously.  Kach 
ciiarging  circuit  is  provided  with  a  watt-hour  meter,  and 
energy  is  furnished  through  rectifying  and  motor-gen- 
erator equipment.  The  coal  pocket  was  not  needed  for  the 
storage  of  fuel  after  the  opening  of  the  company's  new 
turbine  station  in  the  southern  portion  of  the  city,  and  the 
installation  has  been  made  at  minimum  cost. 


AN    EFFECTIVE    ELECTRICAL   VEHICLE    ADVER- 
TISEMENT. 


The  Boston  Edison  Company  is  doing,  as  part  of  its  elec- 
tric-vehicle campaign,  some  effective  publicity  work  in  the 
daily  press.  For  this  purpose  large  space  is  taken — quarter- 
pages  and  half-pages — and  each  announcement  is  devoted 
to  a  specific  advantage  of  the  electric  vehicle,  the  eye  being 
attracted    bv    well-drawn    illustrations.      In    one    advertise- 


The  Reasons  for  Its  High  Cost 
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The  Electric  Truck  is  the  Remedy 

It  Carries  the  L/Oad  Twice  as  Far,  and  at  least  Twice  as  Fast  as  the 
Horse,  greatly  reducing  the  Cost  of  trucking  It's  the  one  answer  to  street 
congestion.     The  Electric  Truck  lasts  10  years  and  makes  up  to  50  miles  a  day. 


Whik  the  Price  of  the  Hot 
The  Price  of  Electricity  in 


e  and  His  Feed  Has  Been  Climbing 
Greater  Boston  Has  Been  Falling 


Since  1906  modern  methods  have  decreased  the  maximum  price  of  Elec- 
tricity in  Greater  Boston  39%-  In  the  same"  time  the  efficiency  of  the  Electric 
Truck  has  increased  25%.  but  the  Electric  Trucks  of  10  years  ago  are  still  run- 
ning.    That's  a  strong  endorsement  for  th-  better  Electrics  of  today. 

The  Edison  Electric  lUumiiidting  Company  of  Boston 


Newspaper  Advertisement  in   Boston   Electric- Vehicle  Campaign. 

nient  entitled  "Far  from  the  Madding  Crowd"  an  electric 
pleasure  vehicle  is  shown  under  a  tree,  with  the  mother 
near  by  reading  and  children  at  play  in  a  field.  Another, 
which  is  selected  for  reproduction,  presents  in  pictorial 
form  some  strong  economic  arguments  in  favor  of  the  elec- 
tric truck. 


i 
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STREET  LIGHTING  FROM  ELECTRIC  TRUCK. 


'Jrotwood,  Ohio,  a  little  city  8  miles  north  of  Dayton, 
now  has  electric  street  lamps,  energy  for  which  is  trans- 
mitted from  the  plant  of  the  Dayton  Lighting  Company. 
The  present  service  was  contracted  for  after  an  inspection 
of  a  sample  of  electric  illumination  delivered  on  one  of  the 
princi;!al  corners,  months  before  a  wire  had  been  stretched 


Truck    Battery    Operating    Sample    Street    Lamp, 

in  the  town.  When  the  contract  department  of  the  Dayton 
company  learned  that  the  Trotwood  people  were  interested 
in  electric  street  lighting,  a  demonstration  was  planned  to 
show  them  exactly  how  the  proposed  illumination  would 
look. 

A  standard  6()-cp,  75-watt  scries  tungsten  lamp  had  been 
hung  from  a  corner  span  beforehand,  and  on  the  evening 
of  the  demonstration  several  company  representatives 
and  officials  drove  over  to  Trotwood  in  the  contract 
department's  700-lb.  electric  truck.  Arriving  there,  the 
street  lamp  was  connected  to  the  vehicle  battery  through  a 
rheostat  adjusted  for  the  required  6.6  amj).  After  this 
demonstration  there  was  a  town  meeting  with  addresses  by 
local  dignitaries  and  their  electrical  guests.  In  short,  the 
company  received  a  twenty-five  year  franchise,  a  ten-year 
street-lighting  contract  and  a  pumping  contract.  The  pic- 
ture shows  the  battery-fed  electric  lamp  and  one  of  the  old 
oil  lamps  whicli  formerh'  illuminated  Trotwood's  streets. 


ENCOURAGING  THE  USE  OF  ELECTRIC  VEHICLES. 


Prospective  users  of  electric  vehicles  are  greatly  inter- 
ested, naturally,  in  the  actual  operating  costs  of  the  cars. 
A  considerable  collection  of  data  on  this  subject  has  been 
put  out.  most  of  it  compiled  by  manufacturers.  Prospective 
customers  will  be  particularly  impressed  with  the  actual  ex- 
periences of  other  users,  and,  as  hundreds  of  electric-service 
companies  throughout  the  United  States  are  users  of  elec- 
tric vehicles,  opportunity  exists  for  concerted  action  in  col- 
lecting exact  and  authentic  information  at  first  hand  about 


the  costs  of  operating  electric  vehicles  under  actual  service 
conditions. 

Mr.  Charles  E.  Michel,  manager  of  the  automobile  de- 
partment of  the  Union  Electric  Light  &  Power  Company,  of 
St.  Louis,  has  paid  a  great  deal  of  attention  to  the  problems 
connected  with  the  introduction  of  the  electric  vehicle  by 
central-station  companies.  Hs  is  firmly  convinced  that  an 
opportunity  exists  for  central-station  companies  to  collect 
information  relating  to  operating  cost  of  batteries,  tires, 
repairs,  etc.,  entered  on  a  standard  form  of  blank  to  be 
agreed  upon.  The  results  obtained  from  a  number  of  the 
largest  cities  in  the  country  would  be  comparable,  and  it 
would  be  possible  to  make  an  average  which  could  be  pre- 
sented to  prospective  customers  as  authentic  and  the  result 
of  actual  experience. 

Electric-service  companies  should  be  anxious  to  encour- 
age the  introduction  of  the  electric  vehicle,  for  its  use  and 
successful  operation  are  important  factors  in  making  an  in- 
creased market  for  their  product.  Their  greatest  interest 
begins  after  the  vehicle  has  been  sold  to  the  user.  There- 
fore, as  they  hope  to  maintain  satisfactory  relations  with 
the  user  of  the  vehicle  for  a  long  time  to  come,  they  should 
take  pains  to  be  accurate  in  collecting  figures  of  operating 
cost,  so  that  these  figures  may  be  used  with  confidence  as  to 
their   reliability. 

With  figures  of  actual  operating  cost  prepared  by  the 
electric-service  men  themselves,  and  not  by  the  manufac- 
turers, the  vehicle  salesmen,  who  are  in  need  of  authentic 
data,  will  be  fortified  with  strong  arguments.  If  a  number 
of  the  largest  central-station  companies  throughout  the 
country  would  agree  on  a  standard  form  on  which  to  enter 
the  figures,  it  would  not  be  difficult  to  gather  the  informa- 
tion needed.  The  monthly  figures  could  be  combined  at  the 
end  of  the  year  and  general  averages  established  for  dif- 
ferent classes  of  vehicles.  The  results  would  be  incontro- 
vertible, based  on  the  figures  certified  by  representative 
officers  of  the  large  electric-service  companies.  There 
would  be  no  question  of  over-zealousness  on  the  part  of 
electric-vehicle  salesmen. 

Mr.  Michel  suggests  that  central-station  forms  for  keep- 
ing electric-vehicle  operating  costs  should  be  made  as 
simple  as  possible.  Perhaps  they  might  be  reduced  to  the 
expense  of  maintaining  tires,  maintenance  of  batteries  and 
general  upkeep  on  the  remainder  of  the  wagon.  With  these 
should  be  given  days  in  operation  and  the  number  of  days 
of  idleness  due  to  the  fault  of  the  wagon.  The  monthly 
mileage  should  be  entered,  and  if  possible  the  weights  car- 
ried by  commercial  wagons,  .so  that  a  ton-mileage  unit  could 
be  reached. 


ELECTRIC  TRUCKS  IN  DETROIT. 


One  hundred  and  twenty-five  electric  trucks  are  now  in 
service  in  Detroit,  ranging  in  size  from  750-lb.  delivery 
wagons  to  5-ton  commercial  cars.  Contrasted  with  the 
present  showing,  there  were  two  years  ago  only  five  battery- 
driven  trucks  in  the  city.  This  rapid  increase  has  been 
due.  among  other  causes,  to  the  active  efforts  of  the  local 
central-station  company  in  introducing  commercial  cars,  its 
low  rates  for  energy  for  charging,  the  presence  of  several 
electric-automobile  manufacturers  in  Detroit  and  the  excel- 
lent paved  and  level  streets  of  that  city. 

More  than  a  year  ago,  to  stimulate  local  interest  in  com- 
mercial vehicles,  an  Electric  Truck  Company  was  organized 
among  officials  of  the  Edison  Illuminating  Company  of 
Detroit,  with  Mr.  ].  W.  Brennan,  purchasing  agent  of  the 
company,  as  manager.  This  truck  company  acts  as  agent 
for  Walker  and  General  Vehicle  trucks  and  maintains  a 
well-equipped  garage  with  a  capacity  of  35  cars.  Besides 
its  own  sales  efforts,  the  truck  company  co-operates  with 
other  manufacturers  and  agents.  The  Detroit  Electric. 
General   Motors,   Hupp-Yeats   and   M.   &  P.   electric   com- 
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morcial  cars  arc  all  biiilt  111  Dclroil  aiul  liavc  aided  111  the 
local  campaign.  i'he  DctiDit  Rdisoii  Company  has  con- 
tributed the  services  of  its  salesmen.  Practically  no  adver- 
tising has  been  attempted,  personal  solicitation  being  relied 
upon.  From  a  compilation  of  central-station  battery- 
charging  rates  recently  made  by  the  electric-vehicle  associa- 
tion. Detroit  appears  to  olTcr  rates  about  as  low  as  any  com- 
pany in  the  country.  Truck  owners  with  private  garages 
can  purchase  energy  at  from  4  cents  per  kw-hr.  (less  5  per 
cent)  down  to  I  cent,  depending  on  the  quantity  used, 
rniijic  garages  earn  a  3-cent  rate,  with  a  discount.  Most 
of  tile  trucks  in  use  in  Detroit  are  of  2  tons  rating.  Such 
wagons  average  a  monthly  income  of  $18  each  to  the  electric 
company  when  charged  in  their  owners'  stables. 

The  Stroh  Brewing  Company  is  among  the  large  local 
users  of  electric  wagons.  Its  present  fleet  of  six  includes 
a  nine-year-old  "Vehicle  Equipment"  truck,  one  of  the 
first  cars  built,  and  still  in  active  use.  The  Brewing  Com- 
pany experimented  with  gasoline  cars,  but  was  forced  to 
abandon  these  on  account  of  their  lack  of  reliability.  Dupli- 
cating the  experience  of  New  York  brewers,  brewing  in- 
terests elsewhere   are  becoming   fixed  electric-truck  users. 

Three  5-ton  trucks  are  used  by  the  Mercier  Coal  Com- 
pany, of  Detroit.  These  wagons  each  average  42  miles  of 
travel  daily  and  deliver  a  total  of  about  35  tons  of  coal 
per  day. 

An  unusual  use  of  electric  wagons  is  the  local  newspaper 
distribution  service  of  the  Detroit  News.  This  company 
has  four  i^^-ton,  four  i-ton  and  one  looo-lb.  Anderson- 
Detroit  trucks  in  use,  making  deliveries  of  its  papers  to 
downtown  street  corners  and  adjacent  distributing  points. 
For  long  runs  to  the  outskirts  of  the  city  several  gasoline 
trucks  are  employed,  but  electricity  has  succeeded  gasoline 
for  all  except  the  most  scattered  distribution.  In  downtown 
delivering  the  gasoline  cars  proved  unreliable  and  gave 
trouble  from  breaking  down.  The  electric  wagons  can  be 
absolutely  depended  upon  to  make  their  schedules,  and 
although  their  speed  limit  does  not  equal  the  gas  cars',  they 
accomplish  their  work  with  all  possible  dispatch,  making 
frequent  stops  in  the  congested  business  section. 


OPERATING  COST  DATA  OF  ELECTRIC  VEHICLES. 


INFLUENCE  OF  PROPER  TIRE  EQUIPMENT. 

The  efTect  of  proper  tire  equipment  on  the  efficiency  of 
electric  vehicles  is  of  the  greatest  importance,  said  Mr.  S. 
H.  Conkey,  of  Minneapolis,  in  an  address  before  the  Min- 
nesota Electrical  Association,  March  22.  Differences  of 
30  to  70  per  cent  in  car  performance  have  been  observed 
between  heavy  tires  and  the  best  electric-car  rubber  treads. 
This  means  that  with  suitable  tires  an  electric  pleasure  car 
may  double  its  mileage,  and  the  life  of  its  battery  will  prob- 
ably be  increased  in  about  the  same  proportion,  provided, 
of  course,  the  car  receives  proper  attention  otherwise.  This 
question  of  tires  alone  will  often  account  for  widely  dif- 
ferent energy  consumptions  between  two  customers  having 
the  same  make  of  car  and  doing  approximately  the  same 
work. 

From  reliable  data  covering  operating  expenses  over  a 
period  of  three  years,  the  speaker  quoted  the  following 
figures  on  i-ton  and  i^/^-ton  wagons:  Average  days  in 
service  per  month,  24^^  ;  average  miles  per  day  per  wagon, 
29!/^  ;  average  kilowatt-hours  per  mile,  0.491.  Car  operating 
expense  per  mile:  Oil  and  other  supplies,  6  cents;  general 
repairs,  1.4  cents;  electric  energy,  at  4  cents  per  kw-hr.. 
2  cents;  tires,  1.62  cents;  batteries,  1.7  cents;  total  expense 
per  mile,  7.32  cents. 

MAINTENANCE    AND    OPERATING    COSTS. 

At  the  recent  anniversary  dinner  of  the  electric-vehicle 
interests  of  Boston  celebrating  the  close  'of  the  first  twelve 
months  of  the  campaign  inaugurated  by  the  Edison  Electric 
Illuminating    Company     in    February,     191 1,    Mr.    P.     D. 


Wagoner,  president  of  tlic  General  Vehicle  (  ompany,  de- 
livered an  address  on  "The  IClectric  Vehicle  for  Trucking 
and  Delivery."'  Mr.  Wagoner  emphasized  the  great  volume 
nf  sales  which  has  been  made  in  the  commercial-vehicle 
tield,  stating  that  in  January,  1912,  a  single  manufacturer 
took  orders  exceeding  those  of  January,  191 1,  by  242  per 
cent.  One  hundred  firms  use  1009  trucks  of  one  make, 
two  express  companies  have  purchased  356  trucks,  three 
brewers  172,  three  packers  119,  three  delivery  contractors 
93,  and  three  central  stations  158.  In  some  cases  trucks 
have  been  tried  from  five  to  eight  years  before  the  jjurchaser 
has  decided  to  get  rid  of  his  horses.  The  exact  efficiency 
of  the  truck  in  any  situation  is  now  largely  a  matter  of 
detail.  Moderate  speed  is  an  important  factor  in  operating 
economy. 

Speaking  of  the  life  and  low  cost  of  a  2000-lb.  truck 
placed  in  service  in  Boston  in  1906,  Mr.  Wagoner  said  that 
this  equipment,  belonging  to  the  American  'Tool  &  Machine 
Company,  had  been  maintained  and  overhauled  for  a  total 
expense  of  less  than  $375  per  year,  with  a  daily  run  of  45 
miles  for  1650  working  days.  The  high  cost  of  chauffeurs 
for  gasoline  truck  service  was  emphasized,  together  with 
the  high  rate  of  depreciation  encountered.  The  wholesale 
price  of  gasoline  has  increased  70  per  cent  in  the  past  six 
months,  and  a  retail  price  of  25  cents  per  gallon  is  not  un- 
likely during  the  present  year.  Meanwhile  the  price  of 
electricity  decreases.  With  forty-eight  hours"  competent  in- 
struction the  average  teamster  can  learn  to  operate  an 
electric  truck.  A  5-ton  electric  truck  usually  requires  but 
one  man,  compared  with  the  frequent  service  of  two  men  on 
5-ton  gasoline  trucks.  The  saving  in  ground  rents  by  the 
electric  truck  is  very  striking.  Standardization  of  design 
is  a  desirable  feature  in  the  advance  of  the  industry. 

COMPARATIVE    COSTS    OF    OPERATING    ELECTRIC,    GASOLINE    AND 
HOR.SE-DRAWN  TRUCKS. 

In  the  course  of  an  eight-month  test  to  compare  the 
operating  cost  of  a  i-ton  electric  truck  with  its  equivalent 
in  horse-drawn  wagons,  the  ton-mile  expenses  of  the  com- 
mercial cars  proved  to  be  just  about  75  per  cent  of  those 

TABLE  I, — COMPARATIVE  COST  OF  ELECTRIC  TRUCKS  AND  HORSE- 
DRAWN    WAGONS. 


T ^Electric  truck: 

Charge  per  day,  22  kw-hr.  at  4  cents,  88  cents. 

Kw-hr.  per  mile,  81  cents. 

Charging  for  215  days 

Mechanical  and  electrical  repairs 

Labor  on  repairs,  1 1  days  at  $4  per  day 

Tire  repairs 

Driver's  salary,  8  months  at  $65  per  month. .  . 

Depreciation,  10  percent  on  $2,800 

Interest,  taxes  and  insurance,  7  percent 

Garage  rent,  $5  per  month 


Total $1,748.35 

Cost  per  ton-mile 6.5  cents 


$189.50 

387.85 

44.00 

71.00 

520.00 

280.00 

196.00 

60.00 


Two  two-horse  wagons: 
Oats  per  day,  48  quarts  at  2  cents,  96  cents. 
Hay  per  day,  80  lbs,  at  6  cents,  48  cents. 

Feed  for  8  months'  work 

Feed  for  4  months  idle  at  50  per  cent  working  quantity. 

Depreciation  of  horses,  1 0  per  cent  on  $800 

Stabling,  veterinary,  stable  man,  etc 

Shoeing 

Depreciation  of  wagons,  7  percent  on  $500 

Depreciation  of  harness,  10  percent  on  $150 

Repairs  on  harness 

Repairs  and  paint  on  wagons 

Wagon  storage,  per  year 

Interest,  taxes  and  insurance  on  $1,450 

Two  drives  at  $65  per  month 


Total  cost 

Cost  per  ton -mile. 


$362.80 

172.80 

80.00 

240.00 

72.00 

35.00 

15.00 

10.00 

50.00 

125.00 

101.50 

1,040.00 


$2,289.10 
8.5  cents 


for  the  animal  traction.  The  two-horse  wagons  were 
required  to  perform  the  same  service  as  the  i-ton  truck, 
and  both  vehicles  traveled  25  miles  on  each  of  the  215  days 
the  test  was  in  force.  The  figures  in  Table  I  give  the 
cost  of  this  service  for  the  electric  truck  and  for  the  horse- 
drawn  wagons,  26,875  ton-miles  being  performed  in  each 
case. 


Ai'KiL  6,  1912. 


ELECTRICAL     WORLD. 


757 


A  set  of  interesting  figures  on  the  comparative  cost  of 
haulage  service  with  electric  trucks,  gasoline  cars  and 
equivalent  horsc-dravvn  wagons  has  been  prepared  by  the 
Waverley  Company,  Indianapolis,  Ind.,  with  special  refer- 
ence to  its  I -ton  truck.  The  results  of  this  investigation 
were  obtained  from  a  study  of  five  years'  service  for  each 


TABLE  II. 


:OMPARATIVE  OPERATION  AND  MAINTENANCE  COST. 


Five 
Years. 

One 

Year. 

One 

Month. 

One 

Day. 

Horse-drawn  vehicle  equiva- 
lent to  1-ton  truck: 

Peed  and  livery 

Mechanical  repairs 

Miscellaneous,  including  de- 
preciation, painting,  har- 
ness and  interest 

$6000.00 
240.00 

1870.00 

$1200.00 
48.00 

374.03 

$100.00 
4.00 

31.17 

$4.00 
.16 

1.25 

1-ton  gasoline  truck: 

$8110.00 

$1537.50 

2600.00 

770.00 

1474.50 

$1622.03 

$307.50 
520.00 
154.00 
294.90 

$135.17 
$25   62 

$5.41 
SI    03 

Repairs  and  replacements. 
Tires 

43.33    i        '1.73 
12.83                .51 

Miscellaneous 

24.57                  .98 

1-ton  Waverley  Electric: 

Energy 

Battery 

Mechanical  and  tires 

Miscellaneous 

$6382.00 

$822.94 
1445.00 
1127.22 
1046.69 

$1276.40 

$164.58 
289.00 
225.44 
209.34 

$106.35 

$13.72 
24.08 
18.78 
17.44 

$4.25 

$0.55 
.96 
.75 
.70 

$4441.85 

$888.36 

$74.02           $2.96 

of  the  three  forms  of  motive  power,  the  figures  being  re- 
duced for  convenience  to  equivalent  values  for  one  year's, 
one  month's  and  one  day's  operation. 

Addressing  a  meeting  of  managers  and  secretaries  of  a 
group  of  electric-service  companies  in  Chicago  not  long 
ago,  Mr.  J.  A.  Cleveland,  general  manager  of  the  Saginaw 
(Mich.)  Power  Company,  told  of  the  electric-vehicle  ex- 
perience of  the  Saginaw  companies  with  which  he  is  con- 
nected.    Mr.   Cleveland,  in  a  carefully  written  paper,   ex- 

TABLE   III. — COMPARISON    OF    COST   OF   OPERATION    OF   ELECTRIC 
TRUCK   AND  OF   HORSE  AND  WAGON. 


Auto- 
mobile 
Truck. 


Total  number  of  miles  traveled 

Average  number  of  miles  traveled  per  hour. . . 

Total  number  hours  traveling 

Total  number  hours  in  traveling  and  working. 
Number  hours  actually  working 


Total  number  of  days  in  traveling  and  working. 
Average  number  of  men  employed  per  hour. .  .  . 
Equivalent  number  hours  per  man  traveling.  . . . 
Labor — 30  cents  per  man  per  hour 


Maintenance  Cost: 

Charging  battery — 768  kw-hr.  at  5  cents 

Estimated  amount  charged  for  battery  renewals  and 
repairs 

Estimated  amount  charged  for  mechanical  repairs. .  . . 

Estimated  amount  charged  for  tire  renewals  and  re- 
pairs  


Estimated  amount  at  8.5  cents  per  hour  of  service. 

Total  cost  of  doing  work 

Operating  cost  per  month  on  above  basis 

Operating  cost  per  year  on  above  basis 

Fixed  Charges: 

Interest — S  per  cent  of  $1,800 

Depreciation — 10  per  cent  of  $1 .800 


Interest — 5  per  cent  of  $375 

Depreciation — 15  per  cent  of  $375. 


Total  cost  per  year 

Saving  per  year  with  electric  truck,  $808.  56. 


2.009 
10.08 
199.4 
846.0 
646.6 

94.0 
3.88 
773.7 
$232.11 


$38.40 


63.00 
18.00 


30.00 


$149.40 


$381.51 

105.98 

1,271.76 


$90.00 
180.00 


$270.00 


$1,541.76 


Horse 

and 
Wagon. 


2,009 
4.00 

502.5 
1.149.1 

646.6 

127.7 
3.88 
1,949.7 
$584.91 


$97.69 

$682.60 

189.61 

2,275.32 


$18.75 
56.25 


$75.00 


$2,350.32 


pressed  the  belief  that  the  electric  automobile  presents  to  the 
central  stations  a  great  opportunity  to  secure  profitable 
business.  The  business  is  off-peak,  improves  the  load- 
factor,  and  the  consumption  of  energy  by  each  vehicle  is 
from  1500  kw-hr.  to  12,000  kw-hr.  per  annum.  In  Saginaw 
careful  records  have  been  kept  of  two  electric  trucks  pur- 
chased from  the  Argo  Electric  Vehicle  Company,  of  that 


city.  One,  a  looo-lb.  wagon,  is  used  by  the  gas  company 
as  a  meter  and  service  truck;  the  other,  rated  to  carry 
2000  lb.,  is  used  by  the  Saginaw  Power  Company  in  line 
and  repair  work.  The  figures  in  Table  III  are  based  on  the 
operation  of  the  smaller  truck  from  June  12  to  Sept.  30, 
191 1,  compared  with  the  actual  cost  of  doing  the  same 
work  by  means  of  a  horse  and  wagon. 

COST    PER    CAR-MILE. 

All  told,  the  Comonwealth  Edison  Company  of  Chicago 
has  forty-three  electric  vehicles  in  service.  In  addition,  it 
has  twenty-five  electric  delivery  wagons  on  order,  and  these 
will  be  added  to  the  "fleet"  very  soon.  Then  the  company 
will  have  a  total  of  sixty-eight  electric  vehicles  in  operation. 
Of  the  forty-three  vehicles  now  in  use,  thirty-one  have  a 
carrying  capacity  of  3000  lb.  There  are  also  two  wagons 
of  700  lb.  carrying  capacity,  four  of  1500  lb.  and  four  of 
2000  lb.  In  addition,  there  are  one  5-ton  truck  and  one 
3^-ton  truck  which  are  used  for  hauling  heavy  reels  of 
cable  and  heavy  machinery. 

Excluding  the  two  very  large  trucks  and  eleven  of  the 
wagons  which  have  been  in  service  for  a  number  of  years, 
there  remain  thirty  which  are  of  modern  type,  and  of  these 
newer  vehicles  twenty-eight  were  in  daily  service  during  the 
month  of  December  last.  The  Commonwealth  company's 
electric  wagons  are  used  for  delivering  supplies,  for  making 
lamp  renewals,  in  the  work  of  meter  installation,  in  over- 
head-line work,  and  in  the  pulling-in  of  cables,  as  well  as 
the  hauling  of  cables  by  the  heavy  trucks.  For  several 
years  the  company  has  kept  very  careful  records  of  the  cost 
of  operating  its  electric  wagons,  and  it  discontinued  the 
purchase  of  horses  entirely  some  time  ago,  being  satisfied 
of  the  superior  economy  of  the  electric  vehicle. 

For  a  period  of  three  years,  ended  Dec.  31,  191 1,  consider- 
ing the  thirty  modern  vehicles  (of  which  twenty  were  3000- 
Ib.  trucks,  four  2000-lb.  wagons,  four  1500-lb.  vehicles  and 
two  700-lb.  cars),  an  elaborate  tabulation  has  been  made 
showing  the  cost  of  operation  month  hy  month.  The  grand 
total  of  the  average  cost  per  car  in  service  per  month  was 
$194.91,  and  the  average  cost  per  car-mile  was  25.2  cents. 
This  includes  the  driver's  salary  and  interest  charges  of 
every  description.  Detailed  averages  made  up  from  the 
monthly  figures  of  the  modern  cars  actually  in  service  for 
a  period  of  thirty-six  months  are  as  follows: 

Average  per  month  for  each  vehicle:  Oil  and  other  sup- 
plies, $5.16;  energy  at  4  cents  per  kw-hr.,  $15.36;  general 
repairs,  $13.44;  tire  expense,  $8.91;  battery  expense,  $9.93; 
total  operating  expense,  $52.80;  general  expense,  including 
supervision,  wheel  tax,  state  license  and  casualty  insurance, 
$16.47;  driver's  wages,  washing,  oiling,  minor  repairs  and 
garage  operating  expense,  $89.02;  fixed  charges,  including 
interest  at  6  per  cent,  taxes  at  1.5  per  cent,  insurance  at  2 
per  cent  and  depreciation  at  10  per  cent,  $30.72;  additional 
fixed  charges  on  garage,  land  and  buildings.  $5.90;  grand 
total  of  the  average  cost  per  car  in  service  per  month, 
$194.91. 

Average  cost  per  car-mile:  Oil  and  other  supplies,  0.7 
cent;  energy  at  4  cents  per  kw-hr.,  2  cents;  general  repairs, 
1.7  cents;  tire  expense,  i.i  cents;  battery  expense,  1.3  cents; 
total  operating  expense  per  car-mile,  6.8  cents;  general 
expense,  including  supervision,  wheel  tax,  state  license  and 
casualty  insurance,  2.1  cents;  driver's  wages,  washing,  oil- 
ing, minor  repairs  and  garage  operating  expense,  11.5  cents: 
fixed  charges,  including  interest  at  6  per  cent,  taxes  at  1.5 
per  cent,  insurance  at  2  per  cent  and  depreciation  at  10  per 
cent,  4  cents ;  additional  fixed  charges  on  garage,  land  and 
buildings,  0.8  cent ;  grand  total  average  cost  per  car-mile, 
25.2  cents. 

The  average  number  of  miles  traveled  per  vehicle  per 
month  for  the  three-year  period  was  775,  and  the  average 
consumption  per  mile  was  0.495  kw-hr.  The  average  miles 
per  day  of  wagon  in  service  was  30.5  and  the  average  days 
in  service  per  wagon  per  month  was  22.6. 
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TRADE  RELATIONS  IN  THE   ELECTRICAL 
INDUSTRY. 


By  run. 11"  S.  Dodd. 
Ilu-  question  of  trade  relations  between  tlie  eenlr.il 
station,  the  jobber,  the  contractor  and  the  manufacturer 
has  been  for  many  years  nmoli  debated.  \\  bile  sonic  re- 
lation along  co-operative  lines  has  been  recoj^nized  as  a 
vital  necessity  to  the  growth  of  the  electrical  industry,  the 
point  for  debate  has  always  been  as  to  just  what  this  co- 
operation could  bo  and  just  what  lines  it  should  follow.  It 
is  recognized  that  the  central  stations  uuist  to  a  certain  ex- 
tent take  the  initiative  because  of  the  fact  that  it  is  their 
energy  which  will  be  used  for  the  operation  of  all  current- 
consuming  devices  sold.  There  are  so  many  points  to  be 
considereil  and  local  conditions  vary  so  greatly  that  the 
question  of  co-operation  along  any  line  must  naturally  be  a 
question  to  be  discussed  locally  rather  than  as  a  national 
proposition.  iMthcr  locally  or  nationally  the  solution  can 
logically  be  arrived  at  satisfactorily  from  only  one  view- 
point, "the  greatest  good  to  the  greatest  number,"  and  the 
"greatest  number"  means  not  only  the  manufacturers,  the 
central  station  and  other  distributers  of  energy  and  devices 
but  the  public  as  a  whole,  the  ultimate  consumer  of  elec- 
trical energy  and  electrical  products. 

Admitting  that  the  use  of  electrical  energy  through  some 
form  of  current-consuming  devices  confers  a  benefit  on  the 
vast  r^iajority  of  the  individuals  who  go  to  make  up  our 
population,  the  question  is  how  best  to  increase  the  uses  of 
electricity  and  educate  the  masses  to  a  fuller  knov^ledge  of 
the  benefit  that  lies  at  their  hands.  Considering  the  ques- 
tion from  the  viewpoint  of  industrial  economies,  it  would 
seem  that  this  education  could  be  best  handled  through  co- 
operative efYort  on  the  part  of  the  various  interests  which 
are  endeavoring  to  increase  the  sale  of  current-consuming 
devices  or  electrical  energy,  and  as  it  is  clear  that  co-opera- 
tion is  only  possible  where  all  have  equal  opportunity  for 
profit  in  proportion  to  investment  or  efifort  expended,  it 
would  appear  necessary  that  the  first  step  toward  any  prac- 
tical move  for  development  should  be  harmonization  of 
the  various  allied,  but  sometimes  warring,  interests. 
Agreements  must  be  reached  and  adhered  to  as  to  the 
definite  field  of  operation  of  each  and  arrangements  made 
which  will  give  to  each  a  fair  return  and  an  equal  oppor- 
tunity. Once  this  is  accomplished,  the  means  for  develop- 
ment of  the  market  are  many. 

To  the  initiated  electricity  is  a  simple  servant,  easy  to 
handle  and  control,  and  always  ready  for  work  at  a  pull  of 
the  switch  or  a  pressure  of  the  button,  but  it  must  be  re- 
membered that  to  the  great  majority  of  the  public  it  has 
been  a  thing  of  fear,  a  stupendous  mystery,  and  that  in- 
crease in  its  use  must  come  through  education — education 
along  the  lines  of  safety,  economy,  healthfulness,  readiness 
and  sureness  of  service  and  the  like. 

Education  is  more  vital  to  the  increased  use  of  electric- 
ity than  to  the  marketing  of  any  other  commodity  which 
is  in  general  use  by  the  public  to-day.  Efforts  toward  that 
education  are  being  made  in  many  directions  and  in  many 
different  ways — through  publicity  W'Ork  on  the  part  of  the 
various  local  organizations,  such  as  the  Jovian  luncheon 
clubs,  luncheon  club  branches  of  the  National  Electric  Light 
Association  company  sections,  development  leagues,  etc.,  and 
the  effort  that  is  being  made  by  them  in  every  progressive 
city  where  it  has  not  already  been  started  to  publish  co- 
operatively an  "electrical  page"  in  the  newspapers ;  by  co- 
operation with  boards  of  trade  and  chambers  of  commerce 
to  advertise  and  assist  in  the  development  of  the  city  itself 
by  the  use  of  electric  signs,  improved  street  lighting,  etc., 
and  in  several  cases  where  it  has  been  successfully  demon- 
strated that  it  is  possible  to  arrange  with  school  boards  for 
the  introduction  of  electrical  courses  in  the  schools  and 
colleges. 


rile  ( OnmuTcial  .SectuMi  of  the  .National  I'.lectric  l-ighl 
Association  is  doing  a  number  of  i)ractical  things  for  the 
devel<»|)nienl  of  the  industry  through  the  preparation  and 
distribution  by  some  of  its  connnittees  of  publications  of 
educational  value  covering  the  wiring  and  lighting  of 
iuinus,  the  lighting  of  factories  and  workshops,  the  light- 
ing (jf  streets,  sign  lighting,  etc.,  and  by  the  dissemination 
among  its  members  for  use  in  their  work  with  the  public 
of  information  pertaining  to  connnercial  practical  selling 
methods,  data  relative  t(j  current-consuming  devices,  power 
data,  etc.  Its  further  plans  include  a  cumulative  index  (jf 
the  above,  together  with  a  complete  catalogue  of  current- 
consuming  devices  and  pro])erly  indexed  digests  or  abstracts 
of  articles  of  commercial  interest  a])pearing  in  the  current 
technical  papers. 

All  this  work,  which  is  co-operative,  not  only  on  the 
part  of  the  operating  companies  but  between  them  and  the 
manufacturers,  the  jobbers  and  contractors,  is  affecting  the 
entire  industry  and  is  gradually  but  ^urely  bringing  about 
more  harmonious  relations  among  the  different  interests 
and  settling  day  by  day  the  question  of  trade  relations 
which  until  only  recently  has  stunted  the  growth  of  the 
business. 

We  are  all  learning — the  central  station  that  real  develo])- 
ment  comes  only  by  the  use  of  intelligent  effort  in  educat- 
ing the  public  and  by  active  co-operation  with  the  jobbers, 
contractors  and  manufacturers,  and  the  jobber,  contractor 
and  manufacturer  that  it  is  not  only  desirable  but  necessary 
that  they  co-operate  with  and  secure  the  full  co-operation 
of  the  central  station. 

The  N.  E.  L.  A.  Commercial  Section,  the  jobbers  and 
contractors'  associations,  the  Jovian  order  as  a  whole  and 
through  its  local  organizations,  and  the  various  other  local 
organizations,  are  all  working  co-operatively  among  them- 
selves and  in  many  instances  with  each  other  toward  prac- 
tical concatenated  effort  for  the  development  and  better- 
ment of  the  business  as  a  whole;  and  while  individual  pub- 
licity is  logical  and  valuable  and  will  without  doubt  always 
be  continued,  the  tendency  is  toward  mutual  effort  for 
mutual  good,  not  only  among  publicity  lines  but  in  many 
other  channels.  The  time  is  not  far  distant  when  this  work- 
ing together  of  the  various  interests  will  settle  quietly  and 
naturally  the  differences  which  may  appear  great  to  us  all 
to-day. 

The  tendency  of  the  times  is  for  "getting  together"  and 
toward  organized,  rather  than  individual,  effort  in  develop- 
ment work,  so  that  the  question  of  "Why  should  I  join  the 
Jovian  order,  or  the  National  Electric  Light  Association?" 
is  beginning  to  put  itself  into  the  class  called  "foolish." 
Two  heads  are  better  than  one  and  10,000  heads  are  better 
than  two.  No  one  man  can  afford  to  lose  the  opportunity 
for  the  securing  of  information  such  as  the  committees  of 
the  Commercial  Section  of  the  National  Electric  Light  As- 
sociation are  disseminating,  which  has  a  direct  bearing  on 
problems  confronting  the  commercial  men*  of  to-day,  nor 
the  harmonious  relations  with  his  follow-men  and  practical 
help  offered  by  membership  in  the  Jovian  order. 

All  together,  all  the  time,  for  everything  electrical,  is 
coming  to  mean  more  and  more  each  day  to  all  of  us,  for 
though  there  are  not  many  of  the  mighty,  the  many  are 
mightv. 


THE  POWER  BEHIND  MINNEAPOLIS. 


■'The  Power  Behind  Minneapolis''  is  the  title  of  an  at- 
tractive booklet  of  pictures  of  its  power  plants  and  system 
recently  issued  by  the  Minneapolis  General  Electric  Com- 
pany for  public  distribution.  The  purpose  of  the  publication 
is  best  stated  in  the  preface  in  a  series  of  questions:  "Do 
you  know  the  power  behind  the  lights  of  Minneapolis?  Do 
you  know  where  this  power  comes  from,  the  capital  in- 
vested in  producing  it  and  the  men  and  machines  busy  night 
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and  day  to  supply  it?  Do  you  know  just  wliy  Miinicapolis 
has  a  right  to  be  proud  of  this  great  public  servant,  how 
plans  are  made  years  ahead  so  that  the  city's  growth  will 
not  be  retarded,  and  of  the  steady  decrease  in  the  cost  of 
this  great  necessity  ?  .  .  .  This  booklet  answers  these  ques- 
tions and  many  more  in  the  fewest  possible  words."  Be- 
sides illustrations  and  brief  data  concerning  each  of  the 
company's  stations,  the  schedule  of  rates  for  electric  service 
is  included  in  tlie  i)ages  of  the  booklet. 


Wiring  and  Illumination 

NEW  SYSTEM    OF    BOARDWALK  LIGHTING  AT 
ATLANTIC  CITY. 

There  has  just  been  installed  on  the  Boardwalk  at  Atlan- 
tic City,  N.  J.,  a  new  system  of  lighting  which  will  displace 
the  present  festoons  so  well  known  to  visitors  at  the  famous 
seaside  resort.  Part  of  the  system  will  be  placed  in  opera- 
tion for  the  first  time  on  Easter,  and  shortly  thereafter 
the  walk  will  be  cleared  of  all  overhead  lines  and  festoons 
and  the  poles  with  their  transformers  and  all  else  apper- 
taining to  the  usual  overhead  pole-line  construction  will 
be  no  more  seen.  The  city  has  spent  $35,000  to  bring  about 
the  change  and  the  Atlantic  City  Electric  Company  has 
spent  fully  $25,000  additional  in  p'acing  its  distribution 
system  under  the  Boardwalk  and  making  the  necessary 
extensions. 

The  new  system  of  lighting  extends  for  33/2  miles,  and 
there  are  approximately  one  twin  arc  post  and  five  inter- 
mediate posts  to  each  block.      The  twin  arc  post  is  located 


Fig.    i_New   System    of    Boardwalk    Lighting   at    Atlantic    City. 

It  the  outer  edge  of  the  walk  at  street  intersections  and  is 
shown  in  Fig.  2.  It  is  23  ft.  8  in.  high,  and  13  ft.  3  in. 
ibove  the  walk  are  brackets  for  incandescent  lamps.  After 
Tying  various  types  of  arc  lamps  on  the  posts  it  was  finally 
lecided  to  adopt  the  6.6-amp  inclosed  arc  inasmuch  as  this 
jlended  best  with  the  tungstens  and  did  not  give  excessive 


glare.  The  intermediate  posts  are  18  ft.  8)^  in.  high  and 
each  contains  a  150-watt  tungsten  in  the  upper  24-in.  milk 
globe,  while  lower  down  on  the  posts  are  brackets  holding 
four  6o-watt  tungstens  in  smaller  globes. 

The  posts  themselves  are  of  ornate  design  built  by  the 
J.  L.  Mott  Iron  Works.     The  bases  are  designed  to  serve 


Fig.    2 — Twin-Arc    Post    at    Street    Intersection. 

as  supports  for  the  outer  railing  of  the  Boardwalk  and 
connection  is  made  with  the  galvanized-iron  conduit  system 
under  the  walk  through  cast-iron  junction  and  service  boxes 
specially  designed  for  the  system  at  Atlantic  City.  The 
boxes  are  fastened  to  the  walkway  beams  and  the  lamps 
are  controlled  on  the  block  system :  that  is,  the  lamps  for 
from  two  to  three  blocks  are  connected  to  a  single  cut-out 
and  placed  in  circuit  by  means  of  a  switch  in  the  service 
box  under  the  walk.  Alternating-current  lines  under  the 
walk  receive  energy  from  transformers  placed  in  concrete 
transformer  houses  under  the  walk  or  from  transformers 
on  overhead  poles  located  on  the  side  streets.  Where  head 
room  was  available  under  the  walk  concrete  receptacles 
large  enough  to  house  three  loo-kw  transformers  were 
built,  but  where  head  room  was  not  available  poles  were 
erected  on  the  side  street  about  50  ft.  back  from  the  Board- 
walk on  which  the  transformers  are  mounted.  A  four- 
wire,  three-phase,  2300-volt  system  of  distribution  is  used 
with   grounded   neutral. 

While  festoons  will  not  be  used  for  the  present,  the 
scheme  provides  for  them  should  they  be  required  in  the 
future.  In  such  case  intermediate  posts  will  be  erected  on 
the  street  intersection  on  the  inner  .side  of  the  Boardwalk, 
just  as  they  are  at  present  in  front  of  the  Marlborough- 
Blcnheim.  The  festoons  will  then  be  looped  from  post  to 
post  along  the  outer  edge  of  the  walk  and  from  post  to 
building  across  the  walk  or  to  intermediate  posts  where 
buildings  are  not  available.  It  is  hoped  to  use  5-watt  tung- 
sten lamps  in  the  festoons  when  they  are  finally  installed. 
Mr.  L.  W.  Byers  is  the  general  manager  of  the  Atlantic 
City  Electric  Company  and  to  him  is  due  much  of  the  credit 
for  the  new  system.  The  festoon  system  at  present  in  use 
was  intended  for  temporary  use  when  installed,  but  was  so 
well  spoken  of  that  it  was  kept  in  service  for  over  seven 
years  despite  its  frail  construction. 
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ILLUMINATION  OF  BALTIMORE  AUTOMOBILE 
SHOW. 

I  Ik-  lij^litinj;  ol"  tlu'  automohili'  show  icffiilly  held  in  [\iv 
l'"il(h  l\oj;iiiuMit  .Xrmory,  HaUimorr,  Mel.,  wa.s  carried  out 
by  iiictluHls  both  clYcctive  and  imiqiic.  In  the  center  of  tlic 
bnilding  40  ft.  from  tlic  floor  hung  tlic  main  illnniinalinj,' 
unit,  consisting  of  a  cUistcr  of  406  loo-vvatt  frosted  howl 
tungsten  lamps  and  one  500-watt  frosted  bowl.  Tliese  were 
arranged  on  a  hemisphere  9  ft.  in  diameter  and  suspended 
at  the  focus  of  a  diffusing  reflector  20  ft.  in  diameter.  The 
reflector  was  formed  by  stretching  white  canvas  upon  a 
suitably  shaped  frame.  This  unit  was  in  effect  a  40,000- 
watt  frosted  lamp  with  reflector,  effectively  ilhnninating 
over  half  the  entire  floor  space  of  60,000  sq.  ft. 

From  the  rim  of  this  shade  to  the  walls  were  draped 
streamers  of  white  and  pale  green  bunting,  which  formed 
a  false  ceiling,  directly  under  which  were  hung  nearly 
1000  25-watt  tungsten  lamps,  extending  radially  from  within 
about    so   ft.   of   the  center   to   the  sides   and   ends  of   the 


Illumination    of    Baltimore    Automobile    Show. 

building.  In  each  of  the  four  corners  were  erected  orna- 
mental torcheres  about  15  ft.  high,  each  carrying  eleven 
500-watt  frosted  tungsten  lamps,  delivering  altogether 
about  1 6,000  cp. 

The  enormous  amount  of  light  combined  with  the  good 
reflecting  surface  and  diffused  by  the  use  mainly  of  frosted 
lamps  produced  a  soft  light  approaching  the  brilliancy  of 
daylight,  making  unnecessary  any  individual  exhibit  or 
sign  lighting.  Nearly  2000  lamps  were  used,  with  a  total 
rating  of  120  kw  and  delivering  approximately  80,000  cp. 
Over  20  hp  in  small  motors  was  used  by  the  different 
exhibitors. 


ELECTRIC-TRUCK  LINE   REPAIR  WAGONS. 


The  Dayton  Lighting  Company  makes  use  of  four  bat- 
tery-driven commercial  vehicles — a  700-lb.  wagon  for  main- 
taining the  city  street  arcs,  a  looo-lb.  truck  for  customers' 
services,  a  2000-lb.  truck  for  heavy  construction  work,  and 
a  7co-lb.  office  delivery  wagon.  These  trucks  displaced  a 
stable  of  seven  horses,  and  easily  accomplish  far  more 
work  in  less  time  than  the  former  horse-drawn  wagons. 
Sometimes  the  repair  wagons  are  required  to  make  suc- 
cessive trips  to  opposite  sides  of  the  city.  Two  such  widely 
separated  calls  used  to  be  a  day's  work  for  the  horses,  but. 


by  reason  of  the  greater  speed  and  riidurancc  of  the  elec- 
tric vehicles,  these  cars  can  return  in  time  for  half  a  dozen 
calls  around  town  before  the  close  of  the  day. 

One  of  the  line  wagons  is  equipped  with  a  searchlamp 
fed  from  the  truck  battery,  as  shown  in  the  illustration. 
This  equipment  proves  its  value  after  dark,  when  emer- 
gency work  is  to  be  done  on  poles  or  transformers.  The 
truck  is  run  alongside  and  its  beam  directed  at  the  pole  top, 
enabling  the  lineman  to  make  his  comiections  as  con- 
veniently as  in  daylight.  The  arc  repair  wagon  is  fitted 
with  an  attachment  plug  in  one  of  its  lamp  sockets,  which 
is  used  to  test  arc  lamps  for  grounds,  crosses,  etc.  An  in- 
candescent lamp  is  cut  in  series  with  the  test  wires  to  limit 
the  flow  of  battery  current.     T-amp  outages  are  reported  by 


Searchlamp    in    Service    on     Edison     Line    Wagon. 

the  police,  and  when  the  faulty  lamp  is  inspected  next  day. 
although  it  may  appear  to  be  mechanically  operative,  this 
simple  test  quickly  shows  whether  any  parts  are  electrically 
grounded. 


LIGHTING  OF  ELECTRIC  VEHICLES. 


The  greater  part  of  the  electric  vehicles  at  present  in  use 
are  equipped  with  batteries  having  twenty-four,  twenty-six, 
twenty-eight,  thirty,  thirty-eight,  forty  and  forty-two  lead 
cells  or  forty  and  sixty  nickel-iron  cells.  It  is  evident, 
therefore,  that  the  wiring  of  lamps  for  electric  vehicles 
must  vary  with  the  make.  One  practice  that  is  followed  by 
practically  all  makers  on  at  least  some  of  their  cars  is  to 
wire  the  lamps  across  the  entire  battery,  so  that  they  will 
burn  at  the  total  battery  voltage.  The  voltage  of  the 
circuits  will  depend,  of  course,  upon  the  number  of  cells  in 
the  battery  and  upon  the  wiring  scheme.  Ordinarily  volt- 
ages ranging  from  24  volts,  in  the  small  pleasure  cars,  up  to 
90  volts,  in  some  of  the  larger  electric  trucks,  are  available. 

The  lamps  in  the  side  and  head  lanterns  are  wired  in 
multiple,  and  the  lamps  in  the  tail  and  meter  lanterns  are 
usually  wired  likewise.  Some  makers  wire  the  tail  and 
meter  lamps  in  series,  inasmuch  as  this  method  gives  a 
continuous    light   on    the    meter    and    also    affords    a    readvj 
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means  of  determining  if  the  tail  lamp  is  burning.  Side 
lamps  and  head  lamps  are  almost  always  controlled  sep- 
arately, and  some  makers  of  electric  vehicles  even  go  so 
far  as  to  provide  a  separate  switch  for  each  lamp.  Thus, 
when  the  car  is  at  the  curb,  one  side  lamp  on  the  traffic  side 


TESTS  ON  GAS  AND  ELECTRIC  ILLUMINATION  IN 
AN  AUTOMOBILE  FACTORY. 


Fig.    1 — Electric    Vehicle,    Showing    Side    Lamps    Placed    High, 

can   be    left    in    circuit    while    the    rest    of    the    lamps    are 
extinguished. 

The  usual  equipment  for  electric  vehicles  comprises  two 
side  lamps,  one  or  two  head  lamps,  a  tail  lamp  and  a 
meter  lamp,  and  in  some  cases  a  dome  lamp  within.  Fig.  i 
shows  a  well-known  make  of  pleasure  vehicle  with  the  side 
lanterns  placed  high.  Two  head  lanterns  are  used  on  this 
type  of  car  and  are  fitted  with  parabolic  reflectors  and 
close-coil  carbon-filament  lamps.  In  many  makes  of  cars 
the  side  lanterns  are  placed  lower  down  on  the  body,  and  in 
not  a  few  each  lamp  is  controlled  independently  by  a  switch 
near  the  controller  lever,  the  meter  lamp  being  placed  in 
circuit  by  means  of  a  foot  button.  Fig.  2  shows  a  number 
of  electric  delivery  cars  in  Cleveland.  These  have  but  one 
head  lantern,  which,  as  shown,  is  placed  low  in  front  and 
mounted  directly  on  the  chassis.     As  the  tail  lantern  is  also 
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Fig.   2 — Electric    Delivery    Cars,    Showing    Position    of   the    One 
Headlight. 

mounted  directly  on  the  chassis,  the  greater  part  of  the 
wiring  on  the  car  is  confiined  to  what  might  be  called  its 
permanent  parts.  These  lanterns  are  fitted  with  8-cp  car- 
bon close-coil  lamps,  which  give  sufficient  light  for  the  class 
of  work  in  which  these  cars  are  engaged. 


By  H.  H.  Magusick. 

In  the  "E.  M.  F."  automobile  factories  of  the  Studebaker 
corporation  at  Detroit  are  two  rooms,  lighted  respectively 
by  gas  and  electric  lamps,  which  are  so  similar  in  every 
respect  that  satisfactory  comparisons  may  be  made  from 
the  results  obtained  with  these  two  types  of  lighting  equip- 
ment. In  February,  191 1,  soon  after  the  units  were  in- 
stalled, a  comparative  test  was  conducted  under  the  direc- 
tion of  Mr.  Frank  S.  Fugate,  illuminating  engineer  of  the 
Detroit  City  Gas  Company.  The  factory  management  was 
represented  by  Mr.  John  A.  Beirns.  A  brief  summary  of 
this  test  appeared  in  the  Ilhiminating  Engineer  for  March, 
191 1.  The  full  report  indicates  that  it  was  made  with  more 
than  usual  care  and  that  the  results  obtained  are  thoroughly 
reliable. 

In  July,  191 1,  about  five  months  later,  a  second  test  of 
these  installations  was  made  by  Mr.  Ward  Harrison,  Mr. 
H.  T.  Spaulding  and  the  writer,  of  the  engineering  depart- 
ment of  the  National  Electric  Lamp  Association,  with  the 
co-operation  of  Mr.  Erne  H.  Wilsher,  chief  electrician  of 
the  "E.  M.  F."  factories.  Previous  conditions  were  dupli- 
cated so  far  as  possible ;  readings  were  taken  in  the  same 

TAHI.E    I. TEST    OF    GAS    EQUIPMENT. 

Unit Humphrey    three-mantle    inverted   g:is   lamp, 

clear  globe,  roughed  top 

Number  of  units 46 

Units  per  bay 2i 

Total  consumption  per  unit.  ...  1 1  cu.  ft.  per  hour,  measured  at  2.2  in. 
Pilot  consumption  per  unit 0.33  cu.  ft.  per  hour,  measured  at  2.2  in. 


Date  op  Test. 

Feb.  13,  1911. 

July  7,  1911. 

July  7,  1911 

Gas  pressure  in  inches 

Maximum  foot-candles 

Minimum  foot-candles 

Average  foot-candles;    Sta- 

2  to  2.2 

8.00 
1.64 

4.19 
100. 

4.60 
100. 

3  to  3.1 

3.65 
0.74 

2.12 
50.6 

2.27 
49.4 

2.2 
(Lamps  not  re- 
adjusted) 

Percentage  initial  intensity. 

Average  foot-candles;    Sta- 
tions 6,  13,  20,  27,  34,  41, 
48  and  55 

1.35 

Percentage  initial  intensity. 

29.4 

bays  and  at  the  same  stations.  In  the  earlier  test  the 
Sharp-Millar  portable  photometer  was  used,  and  in  the 
later  measurements  were  made  with  a  Weber  instrument  of 
latest  design  with  Lummer-Brodhun  contrast  screen.  This 
instrument  has  been  found  to  give  exceedingly  accurate 
results  in  the  hands  of  experienced  operators.  It  was  care- 
fully calibrated  before  and  after  the  test. 

The  gas  lamps  were  installed  in  the  gear-painting  depart- 
ment on  the  fourth  floor.  l*'orty-si.\  thrcc-mantle  inverted 
lamps  with  roughed-top  clear  globes  were  used  in  the  room, 
which  has  an  area  of  over  15,000  sq.  ft.  The  supporting 
columns  are  of  steel  shapes,  5  in.  by  8  in.  The  ceiling  is 
covered  with  white  cotton,  which  had  become  rather  gray 
with  dust  at  the  time  of  the  second  test.  The  greater  part 
of  each  side  is  taken  up  with  windows;  the  remaining  parts 
of  the  walls  are  white.  The  floor  is  covered  with  burlap. 
The  gas  equipment,  a  six  months'  trial  installation,  was 
considered  a  model  in  every  respect.  The  lamps  received 
careful  maintenance  service,  being  cleaned,  adjusted  and 
inspected  once  each  week.  The  last  visit  of  the  maintenance 
man  had  occurred  four  days  previous  to  the  July  test,  and 
an  inspection  of  the  units  showed  the  lamps  to  be  apparently 
in.  perfect  condition.  A  small  hole  was  found  in  one  mantle 
of  a  lamp  outside  the  test  area,  but  with  this  exception 
there  were  no  cracked,  broken  or  blackened  mantles.  The 
burners  were  found  to  be  so  adjusted  that  the  flames  com- 
pletely filled   the  mantles.     The  glassware   was   free   from 
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(hist  aiul  dirt.  Tlio  (liffusiuii  of  lij^Iil  in  tlii.s  room  was 
jiooil,  l)iit,  owiny  to  the  fact  that  tlu-  lamps  wi-rr  iMniipprd 
with  dear  glohi-s  ami  siispi'iidi-d  only  (;  ft.  ahovc  liu-  tloor, 
the  j;laro  from  tlu-m  was  amioviiifi  and  (k-tractcd  to  some 
cxttMit   from  tlu-  effect ivciu'ss  of  tlie  illiimiiiatioii. 

The    electric    installation    onsisti'd    of    clnslers    of    four 
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Fig.    1 — Arrangement    of    Gas-Lighting    Units    and    Test    Stations. 

40-watt  tungsten-filament  lamps  with  dome-bhaped  enameled 
steel  reflectors,  which  served  to  keep  the  lamps  out  of  the 
usual  range  of  vision.  They  were  installed  on  the  second 
floor  of  the  building  in  the  body  and  top-fitting  department. 
Thirty-seven  of  these  units  were  used  in  a  room  with  an 
area  of  about  7500  sq.  ft.  The  columns  on  this  floor  are 
of  reinforced  concrete,  16  by  16  in.  The  walls  are  similar 
to  the  walls  on  the  fourth  floor  and  the  ceiling  is  white. 
The  lamps  had  been  in  use  at  their  high-efficiency  rating 
or  top  voltage  for  about  1400  hours,  and  had  not  been 
touched  except  for  the  purpose  of  renewing  three  lamps. 
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Fig.  2 — Arrangement  of  Electric-Lighting  Units  and  Test  Stations. 

Absence  of  glare,  uniformity  and  excellent  diffusion  charac- 
terized the  illumination  on  this  floor. 

The  test  areas,  location  of  units  and  the  test  stations  are 
shown  in  Fig.  i  and  Fig.  2.  In  each  case  the  bays  had 
dimensions  of  15  ft.  8  in.  by  52  ft.  4  in.,  or  an  area  of  820 
sq.  ft.  The  ceiling  height  was  12  ft.,  the  height  of  the 
lighting  unit  9  ft.  and  the  height  of  the  test  plane  2.5  ft. 


1  .d)le  1  gives  a  summary  ol  the  resnlls  of  the  l-'ebruary 
and  July  '.i-sts  on  g.is  lamps.  In  the  latter  the  readings  were 
taken  without  changing  the  adjustment  of  the  lamps.  The 
l)ressure  at  tiie  lamps  was  measured  from  time  to  time,  and 
it  was   found  that,  whereas  at  the  time  of  the  earlier  test 

I.Mll.K    II. — TKST  0I--   KI.IXTKU     EQUIPMENT. 

L'nit Amoricnn  arc  lamp  cluster;  ff  ur  40  watt  lunR- 

stcTi-filamcnt  lamps,  domi-  shaped  onamcli-fi 
steel  reflector 

N\iml)er  of  units .17 

Units  per  bay 4 


Datb  op  Test. 


Condition  of  units 

Maximum  foot-candles 

Minimum  foot-candles 

AveraRc  fool-candles: 

.Stations     1-56 

Stations     1    2X 

Statinis  29-56, 

Percentage  of  initial  intensity. 
Effective  lumens  per  watt 


Feb.  13,  1911. 

New;  clean 
6.20 
2.10 

.?.87 
3.87 
.1.87 
100. 
4.96 


July  7,  1911. 


Burned  1400  hours;  clean 
4.67 
1.66 


3.18 
82.2 
4.08 


Candle-power  depreciation,  1400  hours  burning,  17.8  percent. 

the  pressure  was  between  2  in.  and  2.2  in.,  it  had  been  raised 
to  from  3  in.  to  3.1  in.  Accordingly  the  gas  was  throttled 
to  a  pressure  of  2.2  in.  to  determine  for  which  pressure  the 
lamps  were  adjusted.  That  they  had  been  adjusted  for  3  in. 
became  apparent  from  the  fact  that  the  lamps  flickered 
when  the  pressure  was  reduced  and  the  illumination  was 
decreased  by  about  40  per  cent,  as  is  shown  in  the  last 
column  of  the  table. 

Table  II  gives  the  results  obtained  in  the  two  tests  on 
the  electric  installation.  The  units  were  clean  when 
each  set  of  measurements  was  made.  Voltage  readings 
were  taken  simultaneously  with  the  illumination  measure- 
ments and  the  values  of  intensity  were  corrected  to  the 
rated  voltage  of  the  lamps  in  each  case.  The  average  volt- 
ages of  the  circuit  were  within  i  per  cent  of  the  rating. 
While  only  one-half  the  total  number  of  stations  were  used 
in  the  later  test,  it  will  be  noted  that  these  are  representative 
of  all  points  and  that  the  inclusion  of  the  remaining  stations 
did  not  affect  the  results  in  the  earlier  test. 

A  part  of  the  depreciation  in  the  illumination  of  both  the 
gas  and  electrically  lighted  areas  was  no  doubt  due  to  the 
increased  absorption  by  the  walls  and  ceiling,  which  had 
darkened  somewhat  since  the  first  test.  The  gas  installa- 
tion suffered  more  from  this  effect  since  a  larger  proportion 
of  the  light  was  reflected  from  the  ceiling  and  walls ;  how- 
ever, the  depreciation  from  this  cause  was  relatively  small. 

To  make  the  results  in  Table  I  comparable  it  is  necessary 
to  allow  for  the  fact  that  the  candle-power  of  the  gas  lamps 
was  increased  with  the  higher  pressure  which  obtained 
during  the  second  test.  .A  test  on  a  three-mantle  lamp 
of  this  type  showed  that  with  the  unit  properly  adjusted  in 
each  case  the  candle-power  at  a  pressure  of  3.1  in.  is  8 
per  cent  higher  than  at  2.2  in.  Hence,  if  the  results  ob- 
tained in  the  test  of  July  7  are  corrected  by  this  percentage, 
we  find  that  the  illumination  received  after  the  units  had 
been  installed  for  five  months  was  only  about  46.8  per  cent 
of  the  initial  value. 

It  will  be  noted  that  the  lamps  in  the  electrically  lighted 
room  had  operated  far  beyond  their  rated  life  and  that  the 
candle-power  depreciation  was  therefore  greater  than  under 
average  conditions.  In  planning  the  installation  in  the 
"E.  M.  F."  factories  monthly  maintenance  service  was  pro- 
vided and  a  charge  of  $0.45  per  cluster  per  year  was  made 
in  the  estimate  of  operating  cost  to  cover  the  expense  of 
cleaning  and  renewing  lamps.  In  the  case  of  the  room  un- 
der test,  however,  the  units  were  left  untouched  during  the 
five  months  except  for  the  purpose  of  renewing  three  lamps, 
as  stated  above.  Measurements  made  preliminary  to  the 
cleaning  of  the  units  showed  that  the  accumulation  of  dust 
during  this  period  caused  a  total  loss  in  illumination  of  18 
per  cent,  which   is  at  a   rate  of  less  than   4  per  cent  per 
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month.  This  indicates  that  with  a  system  of  montlUy  main- 
tenance as  carried  out  in  this  factory  the  average  loss  of 
light  (hie  to  dust  could  practically  he  neglected. 


Letters  to  the  Editor 


INVENTORS'  PROFITS. 


To  the  Editor  of  Electrical  World: 

Sir: — As  prospective  inventors  and  electrical  engineers 
have  repeatedly  asked  me  what  chance  nowadays  exists  for 
profits  from  inventions,  I  urged  President  Coffin  of  the 
General  Electric  Company  to  make  an  official  statement  in 
this  regard.     I  quote  from  his  answer : 

"We  have  paid  in  the  aggregate  many  millions  of  dollars 
to  inventors  not  in  the  employ  of  the  company,  and  we 
have  probably  spent  in  salaries  of  inventors  employed  by 
the  company  and  in  taking  out  and  protecting  patents  based 
upon    their    inventions    many    millions    of    dollars    besides." 

Other  companies  could  probably  say  the  same  thing. 

New  York.  Edwakd  P.  Tiio.mpson. 


MILWAUKEE  "WAYSIDE"  TELEPHONE  SERVICE. 


To  the  Editor  of  Electrical  World: 

Sir: — Recently  there  appeared  under  the  heading  "Wir- 
ing Inspectors  Make  Good  Use  of  Motorcycles"  a  note  con- 
taining a  good  boost  for  Detroit.  Although  it  is  true  Detroit 
has  outstripped  Milwaukee  in  population,  it  is  not  mere  size 
that  counts.  The  Milwaukee  fire  and  police  alarm  depart- 
ment not  only  makes  good  use  of  the  motorcycle  in  wire 
maintenance,  but  its  superintendent,  Mr.  Oscar  D.  Klein- 
steuber,  has  developed  and  is  now  installing  a  "wayside" 
telephone  that  goes  the  Detroit  "wayside  jack  connection" 
considerably  more  than  "one  better." 

In  appearance  the  box  resembles  a  type  of  fire-alarm  box 
not  uncommon  in  American  cities.  The  apparatus  and  door 
now  in  use  are  being  transferred  to  the  Kleinsteuber  com- 
bination box.  The  front  of  the  box  contains  the  standard 
apparatus  behind  a  keyless  door,  and  on  the  right  side  is  the 
patrol  call  apparatus  and  telephone  set  for  the  police  depart- 
ment. That  apparatus,  too,  is  standard,  and  is  being  trans- 
ferred from  the  police  patrol  boxes  that  are  being  displaced 
with  the  new  type. 

On  the  left  side  of  the  box  is  the  "wayside"  telephone  for 
the  use  of  all  city  departments.  Of  course,  it  will  not  be 
used  ordinarily  by  the  police  department,  which  has  its 
individual  wires  and  separate  switchboard  owing  to  the 
requirements  of  secrecy.  But,  if  a  police  department  circuit 
shows  trouble,  the  general  municipal  telephone  can  be  re- 
sorted to  in  making  connection  with  the  police  department 
switchboard  through  the  municipal  switchboard  in  the  city 
hall. 

Primarily  the  municipal  telephone  system  was  designed 
for  sanitary  inspectors  of  the  health  department.  Much 
time  was  lost  by  the  inspectors  because  of  the  lack  of  ready 
communication  with  the  health  commissioner  and  the  chief 
of  inspectors.  To  give  the  health  inspectors  unlimited  use 
of  the  police  telephones  was  not  considered  advisable.  Each 
inspector  had  a  trap  key  to  open  police  patrol  boxes  in 
cases  of  emergency,  but  in  his  routine  work  had  to  depend 
upon  private  telephones.  Saloon  telephones  were  used  fre- 
quently, impairing  discipline. 

In  addition  to  health,  factory,  bakery,  milk,  building,  ele- 
vator and  street  inspectors  and  employees  of  other  city  de- 
partments in  need  of  telephonic  connection  with  the  city 
hall,  all  the  public  schools,  hospitals,  public  baths,  libraries, 
pumping  stations  and  other  public  buildings  are  to  be  con- 


nected with  the  municipal  switchboard  in  order  that  there 
can  be  inter-communication  of  departments  without  going 
off  city  lines.  Telephone  calls  witli  private  telephones  will 
be  handled  over  trunk  lines  connecting  the  municipal  board 
with  the  main  switchboard  of  the  Wisconsin  Telephone 
Company.  The  municipal  switchboard  nearing  completion 
will  cost  about  $2,000. 

Each  of  the  704  fire-alarm  boxes  is  to  be  replaced  with 
the  combination  box,  giving  that  number  of  police  patrol 
boxes  and  that  number  of  "wayside"  telephones.  At  present 
there  are  but  295  police  patrol  boxes.  To  combine  the  fire 
and  police  alarm  apparatus  and  to  add  the  wayside  tele- 
phone at  an  old  location  costs  but  $44.73,  of  which  $40  is 
for  the  iron  casting,  $1.73  for  the  additional  telephone  set 
and  $3  for  the  lamp  on  the  top  of  the  box. 

The  lamp  shows  a  red  light  at  night  in  order  that  fire 
boxes  may  be  located  easily  in  emergencies.  Through  an 
automatic  device  controlled  from  police  headquarters,  any 
lamp  or  any  number  of  lamps  can  be  made  to  Hash  to  show 
patrolmen  they  should  call  U])  the  central  operator.  The 
cost  of  the  light  will  not  exceed  2  cents  per  night.    While  the 


Motorcycle    Used    in    Milwaukee   for   "Wayside"    Telephone    Inspec- 
tion   and    Repairing. 

lamp  is  burning  the  officer  on  the  beat  will  know  the  boxes 
are  in  service.  When  the  lamp  is  extinguished  attention 
will  be  called  to  the  wire  trouble.  On  his  motorcycle  the 
trouble  man  can  locate  the  trouble  and  make  repairs  quickly. 

In  the  old  box  there  was  a  telegraph  key  for  calling  ad- 
ditional apparatus  after  the  first  alarm  had  been  sent  in 
with  the  break  wheel.  Code  call  numbers  were  used,  tend- 
ing toward  confusion,  in  obtaining  additional  apparatus. 
With  the  new  box  an  assistant  chief  will  have  a  telephone 
close  at  hand  day  or  night.  For  second,  third  and  general 
alarms  he  will  use  the  regulation  fire-alarm  apparatus,  but 
if  he  wishes  only  an  extra  engine  or  two  he  can  specify  his 
wants  over  the  telephone.  With  the  telephone  the  chief  can 
call  for  exactly  the  amount  of  apparatus  and  for  the  exact 
number  of  men  he  needs  at  a  fire,  not  decreasing  unneces- 
sarily the  protection  afforded  by  the  men  in  the  houses. 

Mr.  Kleinsteuber  plans  to  put  into  service  within  a  few 
days  another  motorcycle  with  free-wheel  control,  so  the 
linemen  can  stop  at  various  alarm  boxes  without  stopping 
the  engine.  He  will  also  replace  a  wagon  with  a  motor 
truck.  The  city  will  then  sell  the  last  four  horses  in  the 
tire  and  police  alarm  department. 

Miki-oitkcc.  Wis.  Fr.vnk  R.  Rodger. 
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(jenerafors.  Motors  and  Transformers. 

Current  ami  Pinvcr-i' actor  in  Induction  Motors. —  II.  J.  S. 
Heather. — The  author  first  gives  a  simple  theoretical  proof 
of  the  rule  that  in  an  induction  motor  the  power-factor  at 
constant  amperes  is  unaffected  by  the  speed.  Two  applica- 
tions are  made  of  this  rule.  The  one  is  a  method  of  testing 
the  conuncrcial  ell'iciency  of  slip-ring  induction  motors. 
The  other  is  a  method  of  control  for  hoist  motors,  which  is 
equal  in  simplicity  to  that  used  in  the  Ward  Leonard 
arrangement.  If  an  ammeter  aiifords  a  definite  indication 
of  torque  at  all  speeds,  as  it  does,  the  arrangements  for  con- 
trolling an  induction  motor  winder  can  be  made  exactly 
similar  to  those  used  with  the  Ward  Leonard  system,  and 
the  driver  need  have  nothing  to  watch  during  trips  beyond 
the  ammeter  and  his  depth  indicators.  Finally  the  results 
are  given  of  tests  of  winding  motors  showing  the  correct- 
ness of  the  above  rule. — London  Electrician,  March  15,  1912. 

Singlc-Pliasc  Commutator  Motor. — A  note  on  a  recent 
British  patent  (No.  20,829,  March  7,  1912)  of  the  British 
Thomson-Houston  Company  (Allgemeine  Elektricitats- 
Gesellschaft  of  Germany).  The  rotor  and  stator  are  ex- 
cited alternately.  There  are  two  fixed  and  two  movable 
brush  sets,  one  of  each  is  connected  to  the  supply  and  the 
other  to  a  portion  of  the  stator  winding,  which  is  in  two 
parts,  the  other  part  being  in  the  axis  of  the  fixed  brushes 
and  connected  in  the  motor  circuit  or  short-circuited  on 
itself.  At  starting  the  movable  brush  set  is  approximately 
at  right  angles  to  the  fixed  set  and  is  rocked  by  the  switch- 
ing attachment  until  both  fixed  and  movable  brush  sets  are 
coincident  at  full  speed.  The  brush-shifting  mechanism  and 
starting  switch  are  interlocked,  so  that  the  brushes  can  be 
moved  only  in  direction  corresponding  to  the  connections. 
The  efifect  of  the  second  stator  winding  is  weakened  at 
starting. — London  Elec.  Eng'ing. — March  14,  1912. 

Transformer  Diagram. — J.  Moellinger  and  H.  Gewecke. 
— The  authors  give  a  diagram  which  can  be  plotted  after  a 
no-load  test,  a  short-circuit  test  and  a  resistance  measure- 
ment, and  after  an  approximate  determination  of  the  ratio 
of  transformation.  From  this  diagram  the  behavior  of  the 
transformer  at  all  loads  can  be  easily  determined. — Elek. 
Zeit.,  March  14,  1912. 

Commutation. — F.  Niethammer. — A  mathematical  paper 
discussing  some  points  in  the  theory  of  commutation  of 
direct-current  machines,  especially  the  criterion  of  the 
formation  of  sparks  and  the  determination  of  the  reactance 
voltage. — Elck.  Zeit.,  March  14,  1912. 

Lamps  and  Lighting. 

Drazvn-Wire  Tungsten  Lamps. — F.  W.  Willcox. — A 
communication  commenting  on  some  features  of  drawn- 
wire  tungsten  lamps.  The  first  relates  to  the  performance 
of  the  drawn-wire  tungsten  lamp  on  alternating  current. 
Statements  have  been  made  to  the  efifect  that  a  drawn  tung- 
sten wire  filament  suffers  from  "offsetting"  with  reduction 
of  life  on  alternating  as  against  direct  current.  This  ques- 
tion has  been  definitely  settled  by  extensive  tests  which 
have  demonstrated  positively  that  the  drawn-wire  tungsten 
filament  gives  equally  satisfactory  life  on  either  alternating 
or  direct  current.  Another  point  relates  to  the  durability 
of  the  drawn-wire  tungsten  filament  during  life  service. 
Statements  have  been  made  to  the  effect  that  the  drawn- 
wire  tungsten  filament  loses  in  strength  after  being  burned 
and  is  no  stronger  than  the  pressed  filament  after  some 
hours  of  use.  The  fact  is  that  the  tungsten  drawn-wire 
filament  is  many  times  as  strong  as  the  old  pressed  fila- 
ment, not  only  at  the  beginning,  but  at  any  time  during  the 


life  of  tlir  lamp.     'WnoilicT  ponit    ihal  needs  correction  is 
the   statement    that    tlie    problem    of    drawing    filaments   ol^i 
pure  tungsten  was  solved  in  Germany.    The  fact  is  tiiat  the*] 
credit  for  the  development  of  a  filament  drawn   from  pure 
tungsten  must  be  given  to  the  General  I'.lectric  Conqjany  of 
America  alone.     .     .     .     Tiie  other  development  of   a  so- 
called  drawn-tungsten   wire  is  not  a  filament  drawn  fron» 
pure  tungsten,  but  one  drawn  from  an  alloy  of  tungsten  withj 
another  metal.    From  this  alloy  after  drawing  the  auxiliary? 
metal  is  expelled  by  heat,  leaving  the  tungsten  in  a  similar 
condition  to  that  which  is  found  in  the  pressed  or  squirted 
filament.      The  real  drawn-wire  tungsten  filament,  such  as 
the  Mazda  filament,  is  drawn  from  a  block  of  tungsten —   j 
pure  tungsten  from  start  to  finish — and  it  is  this  develop-    j 
ment  for  which  credit  must  be  given  to  America." — London 
Rice.  Review,  March  15,  1912. 

Generation,  Transmission  and  Distribution. 

Calculation  of  Protective  Induction  Coils. — F.  I£mde. — To 
protect  large  alternators,  especially  with  a  small  number 
of  poles,  against  the  power  rush  in  case  of  a  sudden  short- 
circuit,  protective  induction  coils  free  from  iron  are  em- 
ployed. Since  a  considerable  amount  of  copper  is  used  in 
them  they  are  expensive  and  careful  design  becomes  of 
importance.  The  author  gives  a  mathematical  method  of 
calculating  induction  coils  free  from  iron  for  such  purposes. 
The  article  is  to  be  continued. — Elek.  u.  Masch.  (Vienna), 
March  17,  1912. 

IVatcr-Power  Plants  in  Italy. — E.  Giovannoni. — The 
conclusion  of  his  article  giving  data  on  water-power  plants 
in  different  provinces  of  Italy.  The  equipment  rating  of  all 
developed  water-power  plants  in  Italy  is  now  1,000,000  hp. 
The  capital  invested  in  the  generation  and  utilization  of  elec- 
trical energy  in  Italy  is  from  $160,000,000  to  $180,000,000. — 
Elek.  Zeit..  March  14,  1912. 

Power  Plant  in  Argentina. — An  illustrated  description  of 
a  new  power  plant  in  Bahia  Blanca  which  will  have  ulti- 
mately a  rating  of  20,000  kw.  The  present  installation  con- 
tains five  steam-driven  looo-kw,  6600-volt,  three-phase  gen- 
erators. The  energy  is  used  for  lighting  and  traction. — 
London  Electrician,  March  15,  1912. 

Austrian  Water-Poiver  Plant. — L.  Bernard. — A  pro- 
fusely illustrated  description  of  the  Gail  power  plant,  which 
supplies  energy  to  the  city  of  Villach  and  surroundings. 
There  are  three  1750-hp  turbines,  each  driving  a  16,500-volt. 
three-phase  alternator.  Cables  are  used  for  transmission. — 
Elek.  ti.  Masch  (Vienna),  March  10  and  17,  1912. 

Crane. — An  illustrated  description  of  a  200-ton  elec- 
trically revolving  cantilever  crane  for  a  Japanese  dock- 
yard.— London  Eng'ing,  March  15. 

Traction. 

Reversible  Boosters. — C.  Turnbull. — An  article  giving 
some  practical  notes  on  the  working  together  of  reversible 
boosters  and  storage  batteries  in  traction  plants  and  on  the 
saving  resulting  from  their  use. — London  Elec.  Review, 
March  15,  1912. 

Installations,  Systems  and  Appliances. 

Heating  Apparatus. — An  illustrated  description  of  new 
electrical  heating  apparatus  in  the  form  of  a  fabric  made 
up  into  bandages,  pillows  or  rugs.  The  fabric  consists  of 
chemically  pure  asbestos  in  which  heating  channels  are 
provided.  Within  these  channels  resistors  are  so  arranged 
that  a  very  uniform  development  of  heat  is  produced  over 
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the  whole  surface.  This  asbestos  fabric  is  covered  on  both 
sides  by  impregnated  cloths  so  that  neither  dirt  nor  humidity 
can  get  into  the  resistor  channels.  The  rheostat  is  shown 
in  Fig.  I.  There  arc  four  contact  pieces,  h.  e.  i,  g,  and  a 
revolvable  star  with  three  contact  arms,  a.  b  and  c.  While 
the  systems  a  and  /;  are  connected  together,  c  is  insulated 
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Fig.    1 — Heating    Apparatus   and    Rheostat. 

from  them;  c  is  connected  with  the  sliding  contact  d,  while 
3  and  b  are  insulated  from  d.  The  connections  to  the  sup- 
ply circuit  are  made  at  d  and  h.  The  resistor  wires  consist 
of  two  halves  w^  and  w.^.  In  the  position  shown  in  the 
diagram  they  are  both  in  series.  In  other  positions  of  the 
rheostat  the  two  halves  are  connected  in  parallel  or  one  or 
both  are  disconnected  from  the  circuit. — Elek.  Zeit.,  Marcli 
14,  1912. 

German  Central  Station  Statistics. — G.  Dettmar. — Some 
further  statistical  data  on  the  condition  of  central  stations 
in  Germany  on  April  i,  191 1.  It  was  formerly  thought  that 
the  rate  of  new  central  stations  erected  per  year  would 
gradually  diminish,  but  quite  the  contrary  is  true.  The  rate 
of  increase  from  1895  to  1897  was  117  new  stations,  from 
1903  to  1905  it  was  236  new  stations,  from  1907  to  1909 
it  was  448  new  central  stations,  and  from  1909  to  191 1  it 
was  548  new  stations.  There  are  at  present  in  course  of 
erection  698  new  stations.  While  in  1909  about  4650  towns 
were  supplied  with  electricity,  at  present  about  11,000  towns 
are  thus  supplied.  Out  of  a  total  of  2526  stations,  1769  sta- 
tions supply  energy  to  only  one  town,  356  supply  one  or  two 
more  towns,  119  supply  three  or  four  more  towns,  ninety- 
four  stations  five  to  nine  more  towns,  ninety-four  stations 
ten  to  twenty-four  more  towns,  forty-one  stations  twenty- 
five  to  forty-nine  more  towns,  twenty-three  stations  fifty-six 
to  ninety-nine  more  towns,  and  eleven  stations  supply  100 
towns  or  more.  A  total  of  2279  stations  generate  their 
energy  themselves,  eighteen  stations  do  so  but  also  buy 
some  energy  from  other  stations,  135  stations  buy  energy 
in  bulk  and  distribute  it  to  the  consumers  without  trans- 
formation, and  twelve  stations  buy  energy  in  bulk  and  trans- 
form it.  The  erection  of  new  stations  is  not  limited  to  small 
stations,  but  larger  stations  are  also  being  built.  While  the 
mean  equipment  rating  of  German  central  stations  was  587 
kw  in  1909,  it  was  582  kw  in  191 1.  In  1901  there  were 
twenty- four  stations  of  from  1000  to  2000  kw,  twenty-one 
stations  of  from  2000  to  5000  kw  and  nine  stations  with  a 
rating  above  5000  kw.  In  191 1  there  were  ninety-three 
stations  of  from  1000  to  2000  kw,  fifty-nine  stations  with 
from  2000  to  5000  kw,  and  fifty-three  stations  with  a  rating 
above  50CO  kw.  Data  arc  given  on  the  average  cost  of  in- 
stallation per  kw.  The  mean  figure  for  water-power  plants 
is  $325  per  kw ;  for  steam  plants,  $281  per  kw ;  for  gas- 
engine  plants,  $332  per  kw,  and  for  combined  water  and 
steam  plants,  $359  per  kw.     The  mean  figures  for  the  cost 


of  installation  for  stations  of  different  sizes  arc  as  folUjws: 
For  stations  up  to  100  kw,  $322  per  kw;  for  stations  from 
100  kw  to  500  kw,  $328  per  kw ;  for  stations  from  500  to 
1000  kw,  $281  per  kw;  for  stations  from  1000  to  2000  kw, 
$251  per  kw;  for  stations  from  2000  to  5000  kw,  $251  per 
kw;  for  stations  from  5000  to  10,000  kw,  $217  per  kw,  and 
for  stations  above  10,000  kw,  $248  per  kw.  Data  are  given 
showing  that  the  cost  of  installation  per  kw  has  been  re- 
duced in  recent  years.  Comparisons  are  made  with 
analogous  data  for  Switzerland  and  Austria.  The  use  of 
electricity  meters  has  increased  enormously  in  Germany  in 
recent  years.  There  were  used  127,000  meters  in  1901, 
270,000  meters  in  1905,  638,000  meters  in  1909  and  955,000 
meters  in  191 1.  The  gas  plants  in  Germany  produce  at 
present  about  2,400,000  cu.  m  of  gas  per  year.  The  public 
electrical  central  stations  produce  2,150,000,000  kw-hr.  The 
development  of  the  electric  central  stations  industrially  is, 
therefore,  almost  equal  to  that  of  the  gas  plants.  Corrected 
figures  for  the  central  stations  show  that  there  are  in  use 
at  present  in  Germany  17,500,000  incandescent  lamps  with 
a  load  rating  of  850,000  kw  and  heating  and  cooking  ap- 
paratus of  an  aggregate  of  100,000  kw.  The  total  connec- 
tions amount  to  2,580,000  kw.  The  equipment  rating  of  the 
central  stations  is  1,500,000  kw  and  the  number  of  meters 
in  use  1,000,000. — Elek.  Zeit.,  March  14,  1912. 

Wires,   Wiring  and   Conduits. 

Feeder  Protection. — R.  Calmettes. — An  article  illus- 
trated by  diagrams  discussing  the  systems  of  Merz  and  Price 
and  of  Hochstaedter,  both  of  which  have  been  described 
before  in  the  Digest. — La  Lumiere  Elec,  March  9,  1912. 

High-Tension  Cables. — L.  Lichtenstein. — His  Turin 
Congress  paper  on  recent  progress  in  the  manufacture  of 
high-tension  cables. — La  Lumiere  Elec.  March  9,  1912. 

Electrophysics  and  Magnetism. 

Absorbed  Charge  of  Condenser  and  Temperature. — A. 
Zeleny. — An  abstract  of  a  Physical  Society  paper  giving  an 
account  of  an  experimental  investigation  of  the  effect  of 
temperature  on  the  absorbed  charge  in  electric  condensers. 
The  values  of  the  absorbed  charge  obtained  from  a  paper 
condenser  were  determined  at  various  temperatures  between 
—  20  deg.  and  +  22  deg.  C.  The  plotted  curve  shows  a  sud- 
den change  in  curvature  at  and  below  o  deg.  C,  the  average 
temperature  coefficient  above  that  point  being  0.136,  while 
below  it  is  only  0.037.  This  change  at  the  freezing  point  of 
water  suggests  that  a  large  part  of  the  absorbed  charge  may 
be  due  to  the  presence  of  moisture  in  the  paraffin.  The 
condenser  used  was  inade  without  boiling  in  vacuo.  The 
cause  of  this  sudden  change  in  curvature  will  be  investi- 
gated.— Phys.  Reviezv,  February,  1912. 

The  Ranges  of  Alpha  Particles. — H.  Geiger  and  J.  M. 
Neuttali.. — The  authors  have  formerly  shown  that  there 
exists  a  quantitative  relation  between  the  range. of  an  alpha 
particle  and  the  transformation  constant  of  the  product  from 
which  it  rises.  This  was  arrived  at  by  plotting  the  loga- 
rithms of  the  transformation  constants  against  the  loga- 
rithms of  the  ranges  of  the  respective  products.  In  this 
way  approximate  straight  lines  were  obtained  passing 
through  the  points  representing  the  products  of  the  uranium- 
radium  and  of  the  actinium  series.  In  the  present  paper  the 
authors  extend  this  rule  to  the  thorium  series.  They  also 
show  that  uranium  consists  of  two  alpha-ray  products  the 
ranges  of  which  are  2.9  cm  and  2.^  cm  in  air  at  atmospheric 
pressure  and  at  a  temperature  of  15  deg.  C. — Philos.  Mag.. 
March,  1912. 

Vector  Diagrams. — C.  C.  Hawkins. — An  article  on  the 
use  of  alternating-current  vector  diagrams.  It  is  pointed  out 
that  there  is  often  a  want  of  clearness  in  the  mind  of  the 
student  as  to  the  meaning  of  vector  diagrams,  according  to 
whether  the  resultant  is  the  diagonal  of  a  parallelogram  or 
the  closing  side  of  a  triangle.  Diagrams  arc  classified  as 
circuit  diagrams  and  space  diagrams,  and  the  latter  are  con- 
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sicltTfil   as  (.Icvcloimiciil   ot    an    mlcriiiittcnl    form   wliicli    is 
called  point  diagrams. — l.uiuldii  lilcctrician.  March  15,  191^. 

IHectrochemistry   aiul    hattcries. 

rurificiition  of  U'lilcr. — 'Ilint'  papers  presented  at  llu- 
Turin  l'!lectrical  Congress,  (i.  hilwrin  discusses  in  general 
tile  two  electrical  methods  of  purifying  water,  one  being 
l)y  means  of  ozone  and  the  other  by  ultra-violet  light  ; 
I..  (le  Andreis  discusses  the  sterilization  of  the  water  of  the 
Kovigo  acpieduct  by  ozone,  the  Siemens-de  brise  system  be- 
ing used;  M.  von  Kecklinghauseu  discusses  at  greater  length 
the  methods  of  purifying  the  drinking  water  for  cities  by 
means  of  ultra-violet  light. — L' lilcclricicn,  Vch.  24.  K)i2. 


Copper  Conductor       Iron  Loading      GuttaPercha 


Telegraphy,  Telephony  and  SiKnals. 

Coiitiniioii.sly  Loaded  rclcfliunc  Cable— A  description  of 
the  new  telephone  cable  recently  laid  between  AbbotsclifT 
and  Cape  (iris  Nez  for  the  I'Vcnch  Administration  of  I'Dsts 
and  Telegraphs.  This  cable  is  continuously  loaded  and 
there  will  be  direct  comparison  possible  between  it  and  other 
cables  between  the  same  points  loaded  discontinuously  with 
I'upin  coils.  The  continuously  loaded  cable  is  not  mechan- 
ically objectionable  and  presents  no  increased  difficulty 
either  in  laying,  picking  up  or  rc])airs.  The  copper  con- 
ductor (I-'ig.  2),  which  weighs  300  lb.  per  nautical  mile, 
consists  of  a  central  copper  wire  surrounded  by  five  copper 
tapes   according  to   the   method    introduced   by   Willoughby 


Fig.  2 — Continuously   Loaded   Telephone  Cable   Laid   In  the   English  Channel    (Half    Size). 


Storage-Battery  Flatcs. — A  note  on  a  recent  British 
patent  (No.  8821,  March  7,  1912)  of  W.  E.  Lake  (United 
States  Light  &  Heating  Company  of  this  country).  Plates 
of  the  Plante  type  are  made  by  subjecting  a  lead  sheet  to 
approximately  normal  pressure  applied  very  slowly  so  that 
the  crystalline  structure  of  the  lead  is  not  impaired,  and 
suitable  indentations  are  produced  by  the  molding  plate, 
whereby  large  surface,  non-porous,  crystalline  plates  able 
to  resist  evenly  the  action  of  the  electrolyte  are  produced 
and  at  the  same  time  are  mechanically  strong. — London 
Elcc.  Ending,  March   14,  1912. 

Units,  Measurements  and  Instruments. 

Kilowatt  as  the  Unit  of  Potver. — A  discussion  before  the 
Berlin  Electrical  Society  on  the  proposal  to  make  the  kilo- 
watt the  unit  of  power.  Originally  it  was  proposed  to  drop 
the  horse-power,  not  completely  at  once,  but  to  introduce 
the  "neupferd"  (new  horse)  for  use  for  a  time  and  to  drop 
it  later.  However,  this  is  not  now  considered  necessary 
since  even  mechanical  engineers  are  willing  to  adopt  the 
kilowatj;  as  the  fundamental  unit.  The  proposal  to  use  the 
notation  kW  found  some  opposition  on  account  of  using  a 
small  letter  k  and  a  capital  letter  W. — Elck.  Zeit.,  March  14, 
1912. 

Magnetic  Tests  of  Sheet  Iron. — E.  Gumlich  and  W. 
RoGOwsKi. — By  the  use  of  special  alloy  steels  the  hysteresis 
loss  has  been  greatly  reduced,  but  the  permeability  is  con- 
siderably below  that  of  ordinary  sheet  steel  at  high  field 
intensities..  This  is  due  to  the  presence  of  silicon,  which  is 
non-magnetic.  The  authors  discuss  methods  by  which  the 
bundles  of  sheet  steel  which  are  used  for  testing  in  the 
Epstein  apparatus  can  be  used  also  for  measuring  the 
permeability  with  the  same  magnetizing  coil.  Epstein  him- 
self has  made  experiments  in  this  direction  and  the  present 
authors  have  also  made  other  experiments  in  the  Reichsan- 
stalt.  Epstein's  aim  was  to  make  the  method  as  convenient 
as  possible.  The  present  authors  were  more  interested  in 
accuracy  of  the  results.  The  authors  describe  their  method 
in  detail  and  compare  it  with  that  of  Epstein. — Elek.  Zeit., 
March  14,  1912. 

Tests  of  Meters. — J.  W.  F.  Hofmann. — An  article  giving 
in  diagrams  the  results  of  comparative  tests  of  eighteen 
commercial  alternating-current  meters  based  on  the  Ferraris 
principle. — Elck.  n.  Masch.   (Vienna),  March  10,  1912. 

Rontgen  Ray  Apparatus. — An  illustrated  description  of 
Dubilier's  portable  Rontgen  ray  apparatus,  which  has  certain 
advantages  in  mechanical  construction. — London  Elec- 
trician, March  15,  1912. 


Smith,  and  the  inductance  loading  is  obtained  by  surround- 
ing the  conductor  with  a  close  helically  wound  layer  of 
o.oi2-in.  steel  wire,  the  whole  being  covered  in  the  usual 
way  with  gutta  percha  to  a  diaineter  of  0.412  in.  The 
attenuation  constant  as  measured  after  submersion  and  at  a 
frequency  of  1000  cycles  per  second  was  found  to  be  0.00996 
and  0.00987  per  loop  kilometer  for  the  two  circuits  re- 
spectively— London  Electrician,  March  15,  1912. 

Electrical  Testing  of  Telephone  Cables. — E.  B.  Stephen- 
son.— A  short  article  describing  in  general  terins  the  mod- 
ern methods  employed  in  testing  telephone  cables  designed 
for  loaded  physical  and  phantom  circuits,  with  reference  to 
the  practice  of  the  Western  Electric  Company. — Quarterly 
Journal,  Univ.  of  North  Dakota,  January,  1912. 

Submarine  Telegraph  Cable. — H.  W,  Malcolm. — A  con- 
tinuation of  his  long  serial  in  which  he  discusses  the  follow- 
ing subjects:  General  equations  of  the  telegraphic  circuit; 
periodic  solution ;  the  mean  speech  frequency ;  attenuation 
of  a  simple  sine  oscillation  in  a  long  submarine  cable;  ex- 
perimental test  of  a  cable  with  a  periodic  emf ;  representa- 
tion of  a  square-topped  emf  by  a  Fourier  series. — Lond 
Electrician,  March  15,  1912. 


Book  Review 

The  Corrosion  of  Iron  and  Steel.  By  J.  Newton  Friend 
New  York :  Longmans,  Green  &  Company.  289  pages 
63  illus.  Price,  $1.80. 
There  are  few  chemical  phenomena  of  ordinary  life  mor 
familiar  than  the  corrosion  of  iron  and  steel,  as  there  ar 
few  of  greater  economic  importance  to  mankind.  This  i 
a  textbook  on  the  nature,  causes  and  preventives  of  sucl 
corrosion.  The  chapters  deal  with  the  following  topics 
Iron  and  its  history;  the  action  of  air  and  water  on  iron 
the  action  of  steam  upon  iron ;  theories  of  corrosion 
whether  an  acid  is  essential  to  corrosion ;  factors  in 
fluencing  the  rate  of  corrosion;  the  action  of  acids  and  c 
alkalis ;  the  influence  of  aqueous  solutions  of  single  sail 
and  of  solutions  of  two  or  more  salts;  the  action  of  oiU 
the  passive  state;  the  influence  of  chemical  compositior 
electric  and  galvanic  action ;  the  relative  rate  of  corrosio 
of  iron  and  steel.  The  book  is  simply  and  clearly  writte 
and  is  addressed  to  the  technologist  at  large  rather  than  1 
the  chemist.  It  does  not  present  any  panacea  for  arrestir 
corrosion,  but  it  marshals  the  facts  and  references  relatin 
to  the  rate  of  corrosion  under  different  conditions. 
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New  Apparatus  and  Appliances 


EXHIBITORS  AT  N.  E.  L.  A.   SEATTLE 
CONVENTION. 


The  exhibition  committee  of  the  National  Electric  Light 
issociation  has  allotted  locations  to  the  various  firms  that 
ave  thus  far  completed  arrangements  with  it  for  space  in 
ie  Armory  at  Seattle,  Wash.,  where  the  convention  will  be 
eld,  June  10  to  13  inclusive.  The  exhibits  will  be  placed 
1  the  drill  hall,  one  end  of  which  will  be  cut  off  by  a 
artition  to  form  a  meeting  room  for  the  principal 
sssions.  To  reach  this  room  delegates  must  pass  through 
le  exhibition  hall.  The  list  thus  far  includes  the  follow- 
ig:  American  District  Steam  Company,  Benjamin  Elec- 
•ic  Manufacturing  Company,  Century  Electric  Company, 
)earborn  Drug  &  Chemical  Works,  Electric  Storage 
lattery  Company,  Electrical  World,  Federal  Sign  System, 
r.  &  W.  Electric  Specialty  Company,  General  Electric 
'ompany,  Hubbard  &  Company,  Hurley  Machine  Company, 
[.  W.  Johns-Manville  Company,  Mincrallac  Electric  Coni- 
any.  National  Electric  Lamp  Association,  Otis  Elevator 
'ompany,  Philadelphia  Electrical  Manufacturing  Company, 
implex  Electric  Heating  Company,  Wagner  Electric  Manu- 
icturing  Company,  Westinghouse  Companies,  and  the  We.s- 
3n  Electrical  Instrument  Company.  There  are  many  others 
fho  will  exhibit  at  the  convention,  but  as  yet  negotiations 
ave  not  been  entirely  completed. 


it  reaches  the  position  uppermost  on  the  wheel,  where,  one 
at  a  time,  the  plates,  dishes  or  cups  are  quickly  laid  in 
place.  The  cradles  then  automatically  close  as  the  wheel 
revolves,  conveying  the  dishes  down  into  and  through  the 
soapy  water,  where  two  high-speed  propellers  serve  to 
create  a  strong  current  over  the  surface  of  each  plate. 
Each  dish  thus  receives  an  individual  washing,  and  as  the 
large  wheel  revolves  at  the  rate  of  about  3  r.p.m..  a  single 
plate  is  immersed  and  being  vigorously  washed  during  10 
to  15  seconds.  As  the  plates  emerge  from  the  soaped-water 
solution,  a  cam-operated  valve  is  opened  and  sprays  them 
thoroughly  with  hot  clean  water  at  180  deg.  Fahr.  Another 
cam  automatically  opens  the  cradle,  in  succession,  allowing 
the  plates  to  slide  down  onto  a  conveyor  which  separates 
the  flat  dishes  from  the  cups,  discharging  the  latter  onto 
one  shelf  and  delivering  the  plates  to  a  slowly  rotating  rack 
wheel,  from  which  they  are  taken  by  the  attendant.  The 
plates  come  from  the  machine  so  warm  that  they  are  quickly 
dried  by  evaporation.  Drains  are  arranged  so  that  the  large 
tank  can  be  emptied  and  flushed,  while  the  addition  of  the 
fresh  rinsing  water  constantly  renews  the  contents  of  the 
tank.  The  entire  device  can  be  driven  by  a  motor  of  >4-hp 
to  i-hp  rating,  which  operates  through  silent  rawhide 
pinions, 'chain  sprockets  and  worm  gears.  Several  of  these 
machines  are  in  use  in  large  hotel  kitchens,  and  the  record 
on  a  preliminary  test  of  one  of  these  practical  installations 
was  the  washing  of  17.000  pieces,  nicking  only  two. 


A  MOTOR-DRIVEN  DISH-WASHING  MACHINE. 


AUTOMATIC  THREAD-ROLLING! MACHINE. 


A  motor-driven  dish-washing  machine  capable  of  cleans- 
ig  2000  to  2500  dishes  per  hour,  its  output  being  limited 
nly  by  the  speed  of  the  operator  in  loading  the  dishes,  is 
eing  manufactured  and  marketed  by  the  Robins  Conveying 
lelt  Company,  New  York  and  Chicago.  A  wheel  of  metaJ 
raming,  5   ft.  in  diameter,  revolves  slowly  half  immersed 


Motor- Driven     Dish-Washing     Machine. 

1  a  tank  of  hot  soapy  water,  and  on  the  periphery  of  this 
i^heel  the  plates,  cups  and  saucers  are  cradled  in  spring 
lamps  during  the  process  of  washing.  By  means  of  a  cam 
rrangement  each  cradle  is  automatically  opened  by  the  time 


The  accompanying  illustration  shows  a  type  of  automatic 
threading  machine  built  by  the  E.  W.  Bliss  Company,  Brook- 


Automatic    Thread- Roiiing    Machine. 

lyn,  N.  Y.  This  machine  has  been  designed  especially  for 
rolling  threads  on  long-drawn  shells  of  small  diameter  and 
comparatively  light  stock.  It  has  four  spindles  revolving  in 
a  horizontal  turret,  the  turret  being  revolved  intermittently 
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I)y  a  (  iciu'va  iiidvi'iiilmU  and  llu'  spimlK-s  rdiitiimoii.sly  Ijy 
spur  f^carinK. 

The  spindles  are  successivelv  hroii^lit  in  po.sitioii  for  the 
various  operations,  tlie  first  or  upper  one  l)einj^  in  front  of 
tlic  feed  tuhe.  where  the  shell  is  pushed  in  onto  the  chuck, 
riic  second  is  in  front  of  the  thread  rollinj;  chuck.  The 
third  or  lower  one  is  the  nnscrewinj"  device,  wliich  consists 
of  two  leather-covered  rolls  held  with  sprinj,;  pressure 
against  the  shell  and  revolving  in  a  direction  to  unscrew  and 
discharge  the  finished  shell,  the  chucks  being  made  so  the 
drawn  shell  just  tits  over  the  thread  before  rolling.  The 
fourth  position  is  idle,  after  which  the  chuck  returns  to  the 
feed  tube  again. 

In  threading,  the  chuck  is  so  supported  as  to  prevent 
springing,  tlius  insuring  a  perfect  thread  the  entire  length 
of  shell.  The  machine  takes  tubes  to  1  in.  in  diameter  by 
\}i  in.  high  and  has  a  capacity  of  80,000  in  ten  hours,  it 
being  only  necessary  to  drop  the  shells  in  the  feed  tube. 


CONDENSER  FOR  20,000- KW  TURBINE. 


In  replacing  the  reciprocating  engines  in  the  Waterside 
station  of  the  New  York  Edison  Company,  it  was  of  im- 
portance that  the  condensing  equipment  of  the  turbo-gen- 
erator maintain  the  highest  vacuum,  but  at  the  same  time 
only  a  limited  floor  space  was  available.  Four  reciprocating 
engines  with  a  total  rating  of  14,000  kw  were  to  be  replaced 
by  three  turbo-generating  equipments  totaling  60,000  kw 
and  occupying  less  than  one-fourth  the  floor  space  per 
kilowatt.  It  was  necessary,  therefore,  to  install  a  con- 
denser of  high  efficiency  that  would  occupy  the  minimum 


iiiinuti-  would  be  condensed  at  high  cfliciency,  were  solved 
in  the  design  of  the  Wheeler  dry-tube  wing-base  condenser 
illustrated  herewith,  together  with  the  various  condenser 
auxiliaries. 

The  condenser  consists  of  the  turbine  base  formed  in  two 
parts,  into  which  the  steam  is  directly  exhausted  from  the 
vertical  ("urtis  turbine  and  two  large  cylindrical  wing  con- 
densers directly  connected  on  either  side  of  the  base.  The 
|)hotograph  shows  the  condenser  assembled  on  the  shop 
floor.  In  the  foreground  and  rear  are  the  wing  condensers 
and  joined  to  them  the  four  water-boxes  of  the  base  con- 
denser proper.  The  two  cylindrical  wing  condensers  and 
these  water-boxes  inclose  the  turbine  base.  The  tube  sur- 
face is  arranged  throughout  on  the  Wheeler  dry-tube  prin- 
ciple, especially  designed  to  take  care  of  the  enormous  vol- 
ume of  vapor  which  had  to  be  handled.  The  tubes  them- 
selves are  of  a  special  copper-aluminum  alloy,  never  before 
used,  and  recently  developed  to  meet  the  requirements  im- 
posed by  the  character  of  the  circulating  water  which  is 
drawn  from  the  East  River.  'J"he  steam  on  entering  the 
turbine  base  is  immediately  distributed  to  all  the  tube  sur 
face  contained  therein,  and  passes  on  to  the  wing  con 
densers,  which  are  connected  to  the  base,  by  the  large  ports 
which  may  be  seen.  The  air  is  withdrawn  at  the  bottom  0 
the  wing  condensers.  The  large  opening  near  the  reai 
water-box  shown  at  the  left  is  the  atmospheric  exhausi 
connection.  Two  of  the  circulating-water  connections  may* 
be  seen  at  the  rear  of  each  of  the  wing  condensers,  the 
other  two  circulating-water  connections  being  in  the  rear 
water-boxes  of  the  base.  Circulating  water  is  provided  by 
two  centrifugal  pumps  of  a  capacity  of  30,000  gal.  per 
minute,  driven  by  300-hp.  steam  turbines.  The  dry-air 
])ump  is  of  the  vertical  type,  specially  designed  to  meet  the 


Condenser    for   20,000-kw    Turbine. 


floor  space  and  at  the  same  time  would  not  tie  up  so  large 
an  investment,  or  require  so  great  a  volume  of  circulating 
water  and  power  on  the  part  of  the  driving  turbine  as  to 
make  the  attainment  of  the  vacuum  unprofitable.  These 
problems,  as  well  as  that  of  obtaining  a  condenser  in  which 
a  volume  of  approximately  3,250,000  cu.   ft.  of  steam  per 


requirements    of    small    floor    space,    and    will    maintain 
vacuum  of  293/2  to  29.8  in.  referred  to  a  30  in.  baromete 
Two  of  the  condensers  have  already  been  installed  and 
third  will  shortly  be  erected.     The  equipment  was  built  l| 
the  Wheeler  Condenser  &  Engineering  Company,  Cartere, 
N.  T. 
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FOLDING  LIGHTING  FIXTURE. 


A  new  electric-light  fixture  known  as  the  Foldolite  and 
made  by  the  Beardslee  Chandelier  Manufacturing  Company, 
of  225  South  Clinton  Street,  Chicago,  111.,  is  illustrated 
herewith. 

The    [)icture   shows    all    ready    for    Iianging    a    four-light 


Folding    Lighting    Fixture. 

chandelier,  with  a  length  of  16  in.  and  a  spread  of  16  in., 
as  it  appears  when  installed,  with  shades  attached.  The 
fixture  is  shipped  to  the  dealer  by  the  manufacturer 
completely  assembled,  but  folded  up  in  such  a  way  that  it 
is  packed  in  a  carton  18  in.  x  7  in.  x  7  in.  No  time  is 
wasted  in  fastening  the  parts  together,  and  when  the  ship- 
ment is  received  it  is  ready  for  the  customer.  The  Foldolite 
principle  is  also  applied  to  brackets,  but  neither  the  chan- 
deliers nor  the  brackets  are  intended  to  take  the  place  of  a 
regular  line  of  fixtures.  They  are  designed  to  supply  the 
dealer  with  a  fixture  that  can  be  carried  in  stock  for  the 
man  who  is  in  a  hurry.  Furthermore,  the  folding  design  has 
the  advantage  that  it  takes  up  little  space  in  the  stockroom, 
and  while  it  requires  but  little  time  and  work  to  install  it, 
it  looks  well   in  the  customer's  home. 


ROCKING  AND  DUMPING  GRATE. 

A  feature  of  the  rocking  and  dumping  grate  made  by  the 
Kelly  Foundry  &  Machine  Company,  Goshen,  Ind.,  consists 
of  a  large  rear  dump  grate  operated  independently  from  the 
main  grate  surface.  By  means  of  this  double-capacity  dump 
grate  the  largest  clinker  formations  can  be  quickly  and 
easily  disposed  of  at  the  rear  of  the  furnace  where  com- 
bustion terminates.  The  residue  of  combustion  must  be 
disposed  of  after  the  fuel  has  performed  its  heat-producing 
function,  and  two  ways  only  are  available,  namely,  to  dump 
into  the  ashpit  or  clean  out  through  the  fire  doors.  Modern 
furnace  practice  favors  the  dumping  process.  There  is  a 
loss  in  furnace  efficiency  by  the  forward  cleaning  of  the 
fires,  because  it  disturbs  combustion,  and  with  the  opening 


which  ordinarily  receives  the  least  attention  because  it  is 
out  of  reach  of  the  fireman.  This  rocking  and  dumping 
grate,  while  it  is  a  hand-firing  device,  embodies  three  fea- 
tures of  mechanically  fed  furnace — the  agitation  and 
breaking  up  of  the  fuel  bed  by  the  rocking  movement;  the 
tendency  of  the  rocking  motion  to  shift  the  fuel  to  the  rear, 
and  the  large  dumping  grate  at  the  rear  of  the  furnace 
which  enables  the  operator  to  dump  the  accumulation  of 
clinker  and  ash.  The  grate  is  made  to  fit  any  size  furnace 
and  with  air  space  best  adapted  to  the  kind  of  fuel  used. 
It  is  self-contained  and  does  not  re(|uirc  any  alteration  in 
the  ordinarv  furnace  to  install. 


METHODS  OF  JOINING  CONDUCTORS. 

By  Clarence  V.  Jerome. 

Some  decidedly  unique  devices  and  methods  for  making 
joints  in  electrical  conductors  have  been  developed  by 
Messrs.  Carl  Egner  and  Seth  Ljungqvist,  of  Stockholm, 
Sweden.  These  men  sought  a  method  whereby,  with  little 
material  and  with  few  or  no  tools,  dependable  soldered 
joints  could  be  made  in  wires. 

The  methods  and  devices  used  for  joining  conductors  of 
different  types  and  for  different  purposes  vary  slightly  in 
detail.  A  "self-soldering"  method  of  connecting  two  aerial 
line  wires  is  shown  in  Fig.  i.  The  wires  to  be  joined  are 
inserted  in  a  so-called  "combustible-body,  double  soldering 
tube."  The  device  consists  of:  (i)  a  spirally  wrapped 
sleeve  of  solder-coated,  rosined,  copper  strip,  of  oval  cross- 
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Fig.     1 — Soldering    Tubes    for    Lap    Joints. 

section,  which  somewhat  resembles  a  Mclntire  sleeve  and 
which  closely  fits  the  conductors;  (2)  a  wrapping  of  sheet 
solder  over  the  copper  sleeve;  (3)  a  wrapping  of  sheet 
aluminum  over  the  solder;  (4)  a  combustible  body  com- 
posed of  a  material  similar  to  that  of  the  body  of  a  Swedish 
safety  match,  and  (5)   an  igniting  tip. 

To  join  the  two  wires,  their  thoroughly  cleaned  ends, 
smeared  with  soldering  paste,  are  inserted  in  the  tube  and 
the  igniting  tip  is  scraped  against  the  side  of  the  box  in 
which  the  tubes  are  sold  or  against  the  side  of  a  Swedish 
matchbox.  This  ignites  the  tip  or  cap,  which  in  turn  ignites 
the  combustible  body.  Sufficient  heat  is  developed  to  melt 
the  sheet  solder  which  flows  between  the  spaces  of  the  cop- 
per strip  as  shown  in  the  finished  joint  (Fig.  i  C).  The 
sheet-aluminum  wrapping  confines  the  solder,  and  since 
solder  will  not  stick  to  aluminum  the  sheet  can  be  readily 


Rocking    and     Dumping    Grate. 

of  the  fire  doors  the  heat-producing  function  of  the  furnace 
is  affected,  and  the  loss  represents  both  fuel  and  labor  in 
getting  the  combustive  areas  of  the  furnace  back  to  a 
normal  active  state  again. 

By  referring  to  the  illustration  it  can  be  seen  how  con- 
venient it  is  to  clean  the  grates,  especially  the  rear  portion, 


removed.  The  burnt  combustible  material  can  be  readily 
broken  away  with  the  fingers.  Not  only  does  the  aluminum 
sheath  confine  the  solder  to  the  place  where  it  will  do  good 
work,  but  it  distributes  the  heat  and  protects  the  joint  from 
the  oxidizing  effect  of  the  gases  developed  by  the  combus- 
tion of  the  combustible  body.     A  combustible  body  in  burn- 
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in{j  does  not  fall  to  pieces,  but  retains,  apiJiDxiinalely,  its 
original  form.  This  feature  is  of  importance  in  tliat  it 
ininimi/es  danger  of  a  fire.  Wind,  rain  or  snow,  it  is 
claimed,  will  not  put  out  the  cond)Ustil)Ie  body  after  it  has 
once  ignited. 

A  solder  of  a  com|)osition  of  6^^  per  ceiil  tin  and    \j  ])er 


Soldor  Sheet 


Aluminum 
Sheet 


lenitins: 
\-/  Tip 


Perforations 


Fig.    3 — Soldering     Plates. 

cent  lead  is  used  for  tiie  solder  sliect.  The  volume  of 
solder  has  been  proportioned  for  each  joint,  so  that  there 
is  just  about  the  right  amount  and  there  is  just  about 
enough  of  the  combustible  body  properly  to  melt  the  solder 
and  to  insure  a  thorough  weld  It  requires  about  fifteen 
seconds  for  the  combustible  body  to  burn,  but  the  joint 
should  not  be  disturbed  for  two  or  three  minutes,  so  it  will 
have  ample  time  to  set.  As  shown  in  the  table,  a  joint, 
properly  made  as  described,  in  hard-drawn  copper  wire  has 
practically  the  same  strength  as  that  of  the  wire  itself. 
The  weakening  effect  of  the  heat  action  is  of  no  importance. 

Splices  of  another  form,  termed  merely  "double  soldering 
tubes"  (Fig.  i  B),  are  manufactured.  These  are  like  those 
above  described  (Fig.  lA),  except  that  the  combustible 
body  is  omitted.  Heat  from  an  alcohol  or  blow  torch  is 
required  to  efifect  a  splice.  The  double-tube  joints  are 
recommended  by  the  manufacturers  for  outdoor  line  wires. 

For  splices  in  interior  wiring  are  recommended  "single 
soldering  tubes,"  which  are  manipulated  in  practically  the 
same  way  as  are  the  corresponding  double  ones,  with  the 
exception  that  the  ends  of  the  wires  to  be  spliced  are 
butted  together  in  and  at  the  centers  of  the  tubes.  The 
result  is  a  butt  joint  rather  than  a  lap  joint. 
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Fig. 


-Method  of  Soldering   by  Means  of  Plates. 


distance  of  from  ),.•  in.  to  i  in.,  depending  upon  the  size  of 
the  conductor,  and  the  joint  is  twisted  firmly  together  to 
compact  it.  Then  the  soldering  plate  is  bent  around  tin- 
joint  with  the  copper-plate  side  inward.  It  is  scpieczed 
together  with  the  fingers,  or,  preferably,  with  a  pair  of 
pliers,  so  as  to  inclose  the  joint  very  tightly.  The  corners 
of  the  plate  are  bent  over,  which  holds  the  plate  in  position. 
External  heat  is  ajjplicd  if  the  plate  has  no  combustible  body 
The  manufacturers  claim  that  the  heat  of  a  match  is 
sufficient  for  soldering  the  smaller  conductors  when  a  plate 
without  a  combustible  body  is  used.  A  soldering  lamp  or 
torch  should  be  used  for  the  larger  conductors.  The  appli- 
cation of  heat  is  continued  until  all  of  the  solder  flows  down 
into  the  joint.  The  alunn'mun  plate  is  removed  after  the 
solder  has  set. 

The  tensile  strengths  of  typical  double-tube  joints,  as 
compared  with  the  strengths  of  joints  of  other  types  in  wire 
of  the  same  size,  are  given  in  the  table.  The  values  in  the 
table  were  computed  from  values  in  metric  units  obtained  in 
tests  made  by  the  inventor  of  soldering  tubes. 

TENSILE   STRENGTH    OF   JOINTS    IN   3-MM    HAKD-DRAWN    COPPER 

WIRE. 
3  mm.  =0.118in.  =  between  No.  8  (0.128)  and  No.  9  (0.114)  B.  &  S.  gage. 


For  making  joints  in  small  stranded  conductors  "solder- 
ing plates"  (Fig.  3)  have  been  developed.  The  operation 
of  splicing  a  stranded  conductor  with  a  soldering  plate  is 
illustrated  in  Fig.  4.  The  insulation  is  removed  from  the 
conductor  ends  and  they  are  scraped  clean.  The  fanned- 
out  ends  of  the  two  conductors  are  meshed  together  for  a 


JOINTS,  POUNDS. 


Wire  Without 

Joint, 

Pounds. 


Unsoldered 
Western 
Union. 


Soldered . 


Sleeve. 


Soldering  " 
Tube.      ^ 


682  , 

240 

651 

638 

673 

682 

246 

660 

647 

664 

686 

246 

629 

660 

671 

682 

246 

669 

653 

673 

701 

246 

678 

634 

675 

701 

246 

671 

656 

667 

701 

246 

678 

651 

668 

701 

246 

673 

629 

669 

701 

246 

660 

656 

673 

701 

246 

660 

623 

673 

Average: 

688 

244 

665 

645 

672 

Loss  in  per  cent  i 

64.5 

3.4 

6.3 

2.4 

Sleeve  joints,  which  were  made  with  only  three  or  three 
and  one-half  long  turns  and  with  the  wire  ends  extending 
parallel  to  the  line  wires,  were  found  to  have  little  tensile 
strength.  The  wires  were  drawn  out  of  them,  as  tension 
was  applied,  before  the  stress  reached  440  lb.  Even  with 
four  turns  the  spliced  wires  gave  indications  of  pulling  out 
of  the  sleeve.  Tube  joints  made  with  three  and  three  and 
one-half  long  turns  and  short  end-turns  yielded  somewhat. 
Therefore,  all  of  the  tabulated  tests  on  sleeve  joints  were  on 
specimens  that  were  made  with  four  long  turns  in  the  sleeve 
and  the  free  ends  made  up  into  short  turns. 

It  is  plain  from  the  table  that  the  soldering  tube  joints 
were  stronger  than  any  of  the  others  tested.  While  they 
are  apparently  but  little  stronger  than  the  soldered  joints, 
it  is  maintained  by  their  inventor  that  the  soldering  tube 
joints  should,  in  general,  give  better  service  and  have  longer 
lives,  because  their  quality  depends  but  little  upon  the  skill 
and  watchfulness  of  the  workman  that  makes  them. 

Joints  made  in  3-mm  iron  wire  with  soldering  tubes  were 
also  tested  for  tensile  strength.  Of  twelve  such  joints 
tested,  eight  broke  at  a  distance  of  2  cm  or  more  from  the 
joint,  so  it  is  apparent  that  the  heat  of  soldering  the  joint 
had  no  effect  on  the  strength  of  the  wire.  All  of  the  joints 
developed  practically  the  normal  strength  of  the  wire.  The 
loss  in  strength  averaged  but  0.6  per  cent. 

As  to  conductivity,  it  is  well  established  that  almost  any 
soldered  joint  that  is  mechanically  strong  enough  to  hold 
itself  together  will  iiave  a  conductivity  as  good  as  that  of 
an  equal  length  of  the  wire,  and  a  joint  made  with  a  sol- 
dering tube  is  no  exception.  However,  in  designing  the 
tubes  the  fact  that  the  solder  used  has  but  one-tenth  the 
conductivity  of  copper  was  recognized,  and  the  dimensions 
of  the  tubes  were  partly  determined  on  this  basis. 

The  Swedish  manufacturer  is  represented  in  this  country 
by  Mr.  A.  E.  Sylven,  29  Broadway,  New  York. 
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ELECTRIC  WASHING  MACHINE. 
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A  motor-driven  washing  machine  wliich  utihzes  a  new 
principle  of  construction,  permitting  the  use  of  ordinary 
wash-tubs,  is  shown  in  the  accompanying  illustration  of  the 
vacuum    washer,    built    by    the    Twentieth    Century    Brass 


Electric    Washing    Machine. 

Works,  Minneapolis,  Minn.  The  entire  motor-driven 
mechanism,  including  the  ringer,  is  mounted  on  a  pedestal 
between  the  two  tubs,  into  either  of  which  the  vacuum  cup 
can  be  dropped  and  operated.  A  crank-shaft  oscillates  this 
washing  cup  through  a  vertical  travel  of  8  in.  to  10  in.,  a 
spring  attachment  imparting  a  final  "kick"  to  the  motion 
at  the  end  of  its  path,  to  simulate  the  action  of  the  woman 
at  the  washboard.  A  cam  rotates  the  vacuum  cup  about  its 
vertical  axis,  so  that  all  parts  of  the  tub  are  reached.  Either 
the  wringer  or  washer  mechanism  can  be  operated  sepa- 
rately, or  both  simultaneously,  through  knob  clutches  like 
those  used  on  sewing  machines.  A  throw-over  switch  re- 
verses the  motor  to  change  the  direction  of  wringer  opera- 
tion, so  that  the  operator  may  wring  clothes  out  of  either 
tub,  from  one  tub  to  the  other,  or  into  or  out  of  the  boiler. 


PHOTOGRAPHIC  PRINTING  PRESS. 


What  the  printing  press  is  to  ink,  type  and  paper,  the 
electric  printing  machine  illustrated  herewith  is  to  the  rapid 
and  uniform  production  of  photographs  on  sensitized  paper. 
Instead  of  the  awkward,  laborious  methods  of  the  ordinary 
photograplier's  printing  frame,  this  machine  enables  the 
sensitive  paper  or  post  cards  to  be  fed  against  the  negative 
at  the  rate  of  1800  an  hour,  exposed  to  a  strong  actinic 
illumination  for  a  definite,  uniform  period,  and  then  de- 
livered to  the  japanned  carrying  tray  still  remaining,  in 
which  they  can  be  dipped  directly  into  their  developing  and 
fixing  bath.  A  ^-hp  motor  drives  the  machine,  operating 
the  various  conveyors.  The  paper  to  be  printed  is  fed  into 
the  machine  as  into  a  job  press,  and  when  brought  opposite 
the  negative  an  auxiliary  contact  lights  a  group  of  loo-watt 
tungsten  lamps  in  the  exposure  cabinet,  the  interval  being 
adjustable  for  any  definite  period.  Except  when  making  an 
exposure,  these  white  printing  lamps  are  extinguished,  the 


machine  being  operated  in  the  ruby  light  of  the  dark-room. 
Trial  exposures  to  test  the  density  of  the  negative  can  be 
made  with  the  aid  of  a  hand  printing  frame  which  folds 
over  the  lamp  cabinet.  When  the  proper  exposure  has  been 
determined,  the  time  required  is  marked  on  the  negative, 
enabling  identical  and  uniform  results  to  be  obtained  at  any 


Photographic   Printing    Press. 

future  time.  The  machine  will  print  from  negatives  up  to 
8  in.  by  10  in.  in  size,  and  although  its  principal  application 
is  the  production  of  commercial  pictures,  such  as  post  cards, 
advertising  matter,  etc.,  portrait  makers  who  have  trouble 
getting  uniform  prints  can  use  it  to  advantage  in  printing 
even  a  few  photographs.  The  photo-autopress  is  made  by 
the  G.  M.  Dye  Company,  Minneapolis,  Minn. 


MAGNETIC  INCANDESCENT  LAMP  SOCKET. 


A  useful  device  for  local  lighting  in  industrial  establish- 
ments is  illustrated  herewith  in  the  form  of  a  portable  lamp 
equipped  with  an  electromagnet  so  that  it  will  adhere  to 
any  mass  of  iron  against  which  it  may  be  placed.  The 
complete   equipment,   including  the   lamp,   the   magnet   and 


Incandescent    Lamps  with    Magnetic   Socket. 

the  switch  mechanism,  occupies  a  space  less  than  3  in.  in 
height  and  2.5  in.  in  diameter  and  weighs  less  than  2  lb. 
The  magnet  winding  is  in  series  with  the  lamp  filament  and 
consumes  very  little  power.  The  current  is  controlled  by  a 
switch  operated  by  means  of  a  knurled  disk  forming  the 
central  pole  piece  of  the  magnet.     This  switch  cannot  be 
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iipcrati'il  wIuMi  the  inagiu't  is  in  use,  an  obvidiis  a<lvaiitagc. 
Ciraspiiij^'  the  lainj)  in  hand,  afti-r  the  current  lias  been 
lurued  on  and  tlie  lamp  Uj^htetl,  and  pressiiifj  the  little  push- 
button extending  radially  from  the  side  of  the  switch  and 
receptacle  casing  above  tlu-  m.iniul,  dc-cnergizes  the 
magnet  so  that  the  lamp  may  i>e  placed,  removed  or  changed 
in  position,  while  releasing  this  button  brings  the  magnet 
into  service  again.  After  the  current  has  once  been  turned 
on  by  the  switch  it  remains  on  irrespective  of  whether  the 
niai^iiet  is  cut  out,  and  consequently  it  is  never  necessary  to 
manipulate  the  lamp  without  light. 

I'or  use  with  the  self-adhering  lamp  there  has  been  de- 
veloped a  counter-balance  equipment  consisting  of  two  in- 
sulating clamps.  One  is  detachably  comiectcd  to  the  lamp 
by  a  short  chain  and  clamped  to  the  flexible  cable  close  to 
the  plug  inserted  in  the  lamp  receptacle,  and  the  other,  at  a 
suitable  distance  beyond,  is  attached  to  a  strong  cord  pass- 
ing over  one  or  more  ceiling  pulleys,  with  a  balancing 
weight  at  the  other  end.  All  strain  between  the  lamp  and 
weight  is  taken  by  the  flexible  lamp  connecting  chain,  the 
conducting  cable  between  the  clamps  and  the  cord,  thus  re- 
lieving any  pulling  on  the  plugs  or  sockets. 

The  above-described  lighting  equipments  have  been  de- 
veloped for  iio-volt  and  220-volt  direct-current  service  by 
the  Sachs  Laboratories,  Inc.,  Hartford,  Conn. 


INCANDESCENT  LAMPS   FOR  ELECTRIC-VEHICLE 
SERVICE. 


The  dififerent  systems  of  electrically  lighting  automobiles 
have  passed  from  one  stage  of  development  to  another  until 
at  the  present  time  there  are  many  systems  on  the  market 
that  have  demonstrated  their  effectiveness  and  durability. 

The  lighting  of  electric  vehicles  has  not  passed  through 
the  various  stages  of  development  as  has  that  of  steam- 
driven  or  gasoline-driven  cars.  Incandescent  electric  lamps 
have  always  been  the  logical  means  of  lighting  such 
vehicles.  The  first  lamps  used  for  this  service  were  the 
carbon-filament  lamps.  These  lamps  are  standard  in  from 
1  cp  to  8  cp  for  use  on  from  12-volt  to  130-volt  circuits. 
The  next  development  in  lamps  for  this  type  of  service  was 
the  tantalum  lamp ;  but  this  lamp  has  been  superseded  for 
practically  all  classes  of  work  by  the  tungsten  lamp. 

The  Mazda  type  of  tungsten  lamp,  when  designed  for  the 
comparatively  low  voltages  used  on  the  majority  of  electric 
vehicles,  has  a  relatively  short  thick  filament  that  ap- 
proaches in  ruggedness  that  of  the  carbon-filament  lamp. 
Unfortunately,  in  the  higher  range  of  voltages  in  use  on 
electric  vehicles  this  class  of  lamp  cannot  be  made  in  very 
low  candle-powers  or  with  a  coil  filament.     It  is  standard 


-rA. 


r 


'i 


Fig.    1 — Carbon    and    Tungsten- Filament    Automobile    Lamps. 

in  the  15-watt  and  25- watt  sizes.  In  the  lower  candle- 
powers,  such  as  for  the  tail  and  meter  lanterns,  carbon- 
filament  lamps  are  used. 

Practically  all  electric  head  lanterns  are  fitted  with  para- 
bolic reflectors.  Obviously,  if  a  source  of  light  of  infini- 
tesimal diameter  could  be  obtained,  all  this  light  would  be 


reflected  in  a  str.iight  beam  from  the  lamj).  Practically,  it  is 
impossible  to  obtain  a  source  of  light  of  pin-head  dimen- 
sions or  smaller,  but  in  lamps  of  the  6-volt  range  the  "point 
source"  is  very  closely  approached  in  the  helical  coil  type 
of  filament.     In  this  type  a  source  of  light  less  than  J4  '"• 
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Fig.    2 — Comparative    Variation    of    Candle-Power    and    Voltage    of 
Carbon    and    Metallic-Filament    Lamp. 

in  diameter  is  obtained  and  for  practical  use  on  machine: 
this  is  sufficiently  small. 

In  Mazda  lamps  of  the  21 -volt  to  90-volt  range  it  i 
necessary  to  wind  the  filament  upon  a  spider.  This  gives  a 
source  of  light  approximately  Yi,  in.  x  i  in.  in  size  and  de 
stroys  the  true  focusing  properties  of  the  lamp.  For  volt 
ages  commonly  found  on  electric  vehicles  the  close-coil 
carbon-filament  lamp  has  the  best  focusing  qualities.  The 
source  of  light  in  this  type  of  lamp  is  the  smallest  obtain- 
able for  this  class  of  work. 

However,  for  equal  consumption  of  energy  greater 
candle-power  is  obtained  from  the  Mazda  lamp.  Thus,  a 
15-watt  carbon  lamp  has  a  mean  horizontal  candle-power  of 
approximately  6,  while  that  for  a  15-watt  Mazda  lamp  is 
approximately  12.  From  tests  made  it  has  been  evident  that 
the  roadway  is  illuminated  for  a  greater  distance  in  front 
of  the  car  and  at  the  same  time  the  light  is  distributed  more 
widely  with  a  12-cp  Mazda  lamp  than  with  a  6-cp  or  even 
an  8-cp  close-coil  carbon  lamp,  notwithstanding  the  poorer 
focusing  qualities. 

Fig.  2  shows  the  approximate  comparative  decrease  in 
candle-power  with  voltage  for  the  two  types  of  lamps. 
There  is  a  variation  of  more  than  10  per  cent  between 
charge  and  discharge  voltage  of  storage  batteries.  Assum- 
ing the  batteries  are  discharged  to  90  per  cent  of  their  full 
voltage,  it  is  seen  that  at  this  point  the  percentage  of  normal 
candle-power  of  Mazda  lamps  is  more  than  double  that  of 
the  carbon  lamps. 

Automobile  lamps  are  in  general  fitted  with  one  of  threej 
types   of   bases — the    candelabra    screw,    the   bayonet   can 


ft 


Fig.   3 — Standard    Bases   for   Automobile    Incandescent    Lamps. 

delabra,  or  the  miniature  screw  base.  The  most  satisfactory 
for  this  class  of  work  is  the  bayonet  candelabra,  as  the  fre- 
quent jars  will  not  work  it  loose  from  the  socket.  The  three 
types  of  base  mentioned  above  are  shown  in  Fig.  3.  Mazda 
electric  vehicle  lamps  are  regularly  fitted  with  the  standard 
medium  screw  base. 
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Industrial  and  Commercial  News 


EVIDENCE  of  business  expansion  and  of  growth  of 
confidence  in  industrial  conditions  may  be  found  in 
the  record  of  new  incorporations  in  the  month  of 
March.  This  showed  that  papers  filed  in  the  Eastern 
States  last  month  for  companies  with  a  capital  of  $1,000,000 
and  over  authorized  issues  of  $161,078,000,  an  increase  of 
$59,778,000  over  February  figures,  and  of  $20,168,000  as 
compared  with  March,  igio.  Charters  taken  out  during 
the  month  by  other  companies  with  an  individual  capital 
of  $100,000  or  more,  but  less  than  $1,000,000,  brought  tin- 
total  for  the  month  up  to  $252,363,000,  against  $173,340,000 
in  February  and  $228,518,000  in  Marcli,  1910.  The  record 
of  the  week  in  the  business  world  sliows  no  unexpected 
changes  in  any  of  the  leading  industries.  Suspension  of 
work  in  the  coal  fields  took  place  April  i,  but  there  seems 
to  be  every  reason  to  believe  that  early  settlement  of  dif- 
ferences will  be  reached  between  miners  and  operators. 
Traffic  conditions  in  the  West  continue  to  show  improve- 
ment. Steel  prices  are  becoming  firmer,  and  the  prospects 
for  increased  business  at  higher  profits  are  becoming  more 
favorable.  Rates  in  the  money  market  April  3  were:  Call, 
2f;»@4  per  cent:  ninety  days,  3J4@3!^  per  cent. 


THE  COPPER  MARKET. 

Encouraged  by  the  buoyant  tone  of  last  week's  market, 
the  leading  selling  interests  carried  their  campaign  for 
higher  prices  still  farther  this  week,  advancing  quotations 
for  electrolytic  on  April  i  to  a  15%  to  i6-cent  basis.  Some 
of  the  more  radical  elements  on  the  producing  side  talk  of 
even  higher  prices.  Domestic  buying  this  week  was  not  in 
large  amounts,  and  this  reaction  from  last  week's  activity 
indicates  very   clearly   that   16  cents   per   pound  is  virtually 


Standard.  Bid.  Asked. 

Spot    15.25  15.75 

April     15.55  15.70 

May    15.55  15.70 

Tune    15.55  15.75 

July    15  5.'  15.75 

The   London    market   .'\pril   3   was   as    follows: 

Noon. 
£     s     d 

Standard  copper,  spot 69     0     0 

Standard   copper,    futures 69   18     9 

Extreme  fluctuations   for   this   year: 

Highest. 

Standard   15.62 J'jc 

London,  spot £71     0     0 

London,   futures 72     2     6 

Best   selected 75     0     0 


Settling 
Price. 


15.62K- 
1S.62J4 
15.65 
15.65 

Closing. 
£     s     d 

69  15     0 

70  12     6 

Lowest. 
13.65c 

£60  16  3 
61  10  0 
65     5     0 


the  upper  limit  at  which  consumers  will  enter  the  market 
under  present  industrial  conditions.  Inquiries  have  dimin- 
ished in  number  and  size  since  the  new  prices  were  made, 
and  there  is  also  reason  to  believe  that  many  important 
projects  under  conteinplation  involving  fair  amounts  of 
copper  have  been  set  aside  until  prices  become  more  reason- 
able. Domestic  consumers,  as  a  whole,  seem  well  supplied, 
and  buying  in  this  country  is  due  largely  to  action  of  a 
few  scattered  melters  whose  needs  require  them  to  pur- 
chase in  spite  of  the  advance.  Foreign  buying  has  been 
the  sustaining  element  of  the  market  this  week.  Exports 
for  the  month,  including  April  3.  aggregate  3,022  tons.  The 
daily  call  on  the  Metal  Exchange  .'\pril  3  quoted  copper  as 
per  the  accompanying  table. 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

Great  Falls  Power  Company's  System. — John  D.  Ryan, 
president  of  the  Great  Falls  Power  Company,  of  Great 
Falls,  Mont.,  gives  in  a  letter  to  a  New  York  banking 
house  which  has  purchased  $5,000,000  first-mortgage  5  per 
cent  gold  bonds  of  this  company  and  is  now  offering  them 
at  961/2  and  interest,  yielding  about  5%  per  cent,  some  valu- 
able data  in  connection  with  the  company  and  its  plants. 
He  states  that  the  property  of  the  company  includes  prac- 
tically all  of  the  land,  water  rights  and  available  power 
sites  on  both  sides  of  the  Missouri  River,  extending  from 
a  point  just  below  the  city  of  Great  Falls,  Mont.,  for  about 


8  miles  down  the  river.  At  Rainbow  Falls,  at  about  the 
middle  of  this  8-milc  stretch  of  land,  the  company  com- 
pleted in  1910  a  2i,ooo-kw  hydroelectric  station.  The  energy 
generated  at  this  station  is  transmitted  over  a  three-phase 
system  to  the  copper  mines  at  Butte,  130  miles  away,  and 
to  the  smelters  at  Anaconda  and  Great  Falls.  All  of  the 
apparatus  used  in  the  power  house  and  in  the  substations 
at  Butte  and  Anaconda  was  furnished  by  the  General  Elec- 
tric Company.  The  company  also  owns  a  dam  and  ])ower 
house  at  Black  Eagle  Falls,  2  miles  above  Rainbow  Falls, 
having  an  available  head  of  about  45  ft.,  where  10,000  hp  is 
developed.  All  of  this  energy  is  sold  to  customers  at  the 
falls.  Below  Rainbow  Falls  the  company  owns  several  other 
power  sites,  as  yet  undeveloped.  Some  of  the  energy  gen- 
erated at  the  plant  at  Rainbow  Falls  is  sold  to  the  Great 
Falls  Electric  Properties  Company,  and  large  blocks  are 
also  taken  by  many  of  the  industrial  companies  in  the  sec- 
tion. Large  contracts  are  in  sight  from  transcontinental 
roads  for  energy  to  be  used  after  the  electrification  of  their 
systems.  The  $5,000,000  bonds  now  offered  are  part  of  a 
total  authorized  issue  of  $15,000,000.  They  are  dated  May 
I,  191 1,  mature  May  i,  1940,  and  bear  interest  at  5  per  cent 
per  annum,  payable  semi-annually  in  New  York.  They  are 
subject  to  call  as  a  whole  or  in  part  at  107^^  and  interest 
on  any  interest  date  on  six  weeks'  notice.  These  bonds 
are  secured  by  an  absolute  first  mortgage  on  all  the  prop- 
erty, rights,  licenses  and  franchises  of  the  company,  now 
owned  or  hereafter  acquired,  except  securities  of  other  cor- 
porations. The  property  covered  by  the  mortgage  is  valued 
at  $9,331,595.  A  sinking  fund  of  I  per  cent  per  annum  on 
all  bonds  authenticated  will,  it  is  estimated,  retire  nearly 
one-half  the  issue  before  maturity.  Net  earnings  in  191 1 
were  $665,013,  from  which  $122,499  was  deducted  for  inter- 
est on  funded  debt  and  $10,806  in  bond  discount  charged 
ofif,  leaving  net  divisible  income  of  $531,706.  Substantial 
increase  is  expected  in  1912.  The  company  has  outstanding 
$10,000,000  capital  stock,  on  which  an  initial  dividend  of 
iy2  per  cent  was  paid  in  November,  191  r,  and  it  is  the 
expectation  of  the  company  to  pay  dividends  aggregating 
3^  per  cent  in  the  present  calendar  year.  Additional  bonds 
can  be  issued  only  under  carefully  guarded  restrictions. 

Electric   Locomotives   for   Southern    Pacific    Company, — 

Six  direct-current  60-ton  Baldwin-Westinghouse  electric 
locomotives  and  twenty  Westinghouse  car  equipments 
have  been  purchased  by  the  Southern  Pacific  Railroad 
Company,  for  operation  on  the  Southern  Pacific  and  the 
Pacific  Electric  Company  properties.  Both  the  car  and 
locomotive  equipments  are  arranged  for  operation  on  either 
600  volts  or  1200  volts.  Most  of  the  property  now  operates 
at  600  volts,  but  there  are  portions  at  1200  volts,  and  the 
double-voltage  equipment  was  selected  so  that  it  might  be 
used  on  any  portion  of  the  system  and  on  such  6oo-volt  or 
1200-volt  extensions  as  may  be  built  in  the  future.  The  60- 
ton  locomotives  will  have  an  aggregate  motor  capacity  of 
1000  hp  each  and  are  said  to  be  the  largest  1200-volt  loco- 
motives ever  built. 

Specifications  for  Belgian  Pumping  Stations. — The 
Bureau  des  Renseignements,  15  Rue  des  Augustins, 
Brussels,  Belgium,  will  receive  tenders  for  the  mechanical 
and  electrical  equipment  of  six  pumping  stations  on  the 
Charleroi  Canal,  Brussels.  Specifications  and  plans,  price 
TO  cents  and  $2.25  respectively,  are  obtainable  from  the 
above  bureau.  Further  details  can  be  obtained  by  applica- 
tion to  the  Bureau  of  Manufactures,  Washington,  D.  C,  for 
Schedule  No.  8460. 

Westinghouse  Machine  Meetings  Postponed  to  April  ig. 

— The  special  meetings  of  stockholders  of  the  Westing- 
house Machine  Company  scheduled  for  March  29  to  vote 
on  increasing  the  capital  stock  and  increasing  the  indebt- 
edness of  the  company,  as  mentioned  in  the  Electrical 
World  Tan.'  27,  were  postponed  until  April   19. 

Aluminum  Notes  and  Prices. — The  aluminum  market  con- 
tinues steady.  Prices  per  pound  in  ton  lots  April  3  were: 
No.  I  ingot,  20@2i  cents;  rods  and  wire,  base,  31  cents,  and 
sheets,  33  cents. 
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Carolina  Power  &  Light  Puts  Us  Blcwitts  Falls  Flant  in 
Operation   and   Acquires   Asheville    (N.   C.)    Property. — On 

.April  I,  .niimliUK  I"  Mlu-diilr,  llic  liUnliiia  I'ouci  i*v:  l-iK'H 
L'oinpaiiy,  ol"  Kaliigli,  N.  C  .,  ami  71  Hittadvvay,  New  York 
City,  placed  its  jo.ooo-hi)  liydrm-K-ilric  station  at  Blcwitts 
I'alls  in  oi)cralion,  and  tlu'  plant  is  now  sui)plyinn  about 
Sooo  lip  to  the  Southern  I'ower  L'oini)any,  and  several  thou- 
sand horse-power  in  addition  t»)  the  Yadkin  River  I'ower 
Company.  References  to  this  station  can  he  found  in  these 
columns  in  the  issues  of  the  lUcclrical  World  March  2, 
.-Xpril  -'o,  May  4  and  .Vu.tr.  5.  lyii,  and  a  descrii)tion  of  the 
plants,  capitalization,  subsidiaries,  territory,  etc.,  of  the 
Carolina  Power  &  Light  Company  can  be  found  in  the 
'.ssue  for  Nov.  11,  itjii.  The  energy  delivered  to  the 
Southern  Power  Company  is  furnished  under  contract, 
there  being  no  financial  connection  between  this  company 
and  the  Carolina  Power  &  Light  Company.  The  latter, 
however,  owns  the  controlling  interest  in  the  Yadkin  River 
Power  Company.  With  completion  of  its  hydroelectric 
plants,  the  Carolina  company  plans  gradually  to  close 
down  its  steam  stations  and  hold  them  as  a  reserve  for  the 
water-power  system.  The  Carolina  company  has  just  ac- 
quired the  Asheville  Electric  Company,  which  does  the 
street-railway,  gas,  electric  light  and  power  business  in 
.\sheville,  N.  C,  and  adjacent  territory.  A  new  company, 
the  Asheville  Power  &  Light  Company,  has  been  incor- 
porated by  the  purchasers,  with  a  capital  of  $2,000,000,  to 
operate  the  newly  acquired  properties.  The  new  company 
has  $1,000,000  common  stock  and  $1,000,000  preferred  stock. 
About  $500,000  of  the  latter  will  be  sold,  and  some  bonds 
will  be  issued  shortly.  The  change  in  ownership  was 
effective  April  i. 

Rockford  Electric  Company. — In  a  recent  letter  relating 
to  the  sale  of  bonds  R.  E.  Breed,  president  of  the  Rockford 
Electric  Company,  gives  some  interesting  facts  about  the 
\:ompany.  The  company  does  the  entire  commercial  elec- 
tric-service and  steam-heating  business  in  Rockford,  111.,  a 
■city  of  about  50,000  population,  85  miles  west  of  Chicago. 
It  has  a  fifteen-year  contract  for  city  lighting  and  also  a 
contract  for  furnishing  all  the  electrical  energy  needed  by 
the  Rockford  &  Interurban  Railway  Company.  The  com- 
pany's principal  franchises  extend  for  fifty  years  from 
igo8.  The  growth  in  demand  for  service  has  made  neces- 
sary large  additions  to  the  plant.  Notwithstanding  the 
operation  of  the  plant  during  reconstruction  the  figures  for 
1912  show  an  increase  of  39  per  cent  in  net  earnings  over 
the  preceding  year.  There  has  been  a  large  growth  of 
power  business  with  the  increase  of  the  volume  of  manu- 
facturing in  Rockford.  The  company  had  outstanding  on 
March  5,  1912,  $200,000  in  6  per  cent  preferred  stock. 
$1,500,000  in  common  stock  and  $1,531,000  in  5  per  cent 
bonds.     The  authorized  bond  issue  is  $7,500,000. 

A  Foreign  Trade  Handbook. — The  Bureau  of  Manufac- 
tures, Washington,  D.  C,  is  preparing  a  56-page  bulletin 
that  will  be  of  great  assistance  to  manufacturers  and 
others  interested  in  sending  out  letters,  catalogs,  etc.,  for 
broadening  their  foreign  trade.  This  bulletin  will  contain 
answers  to  such  questions  as  "What  language  is  best  to 
use?"  "In  what  currency  and  in  what  units  of  weights  and 
measures  should  prices  be  quoted?"  "What  postage  should 
be  placed  on  the  catalogs  or  the  letters?"  "Can  we  prepay 
replies  from  prospective  customers?"  Replies  are  given  to 
many  other  questions  of  equal  importance.  Conversion 
tables  of  every  description  are  given  in  this  bulletin,  which 
is  entitled  "Factors  in  Foreign  Trade."  These  tables  show 
readily  such  data  as  the  equivalent  price  per  meter  in 
Mexican  currency  of  cloth  quoted  at  50  cents  per  yard  in 
United  States  currency.  Summaries  of  foreign  postal  rates 
are  also  given.  Those  desiring  copies  of  the  bulletin, 
which  will  be  available  for  distribution  within  a  short  time, 
should  apply  to  the  Bureau  of  Manufactures,  Department  of 
Commerce  and  Labor,  Washington,  D.  C. 


Financial 


Proposed  Unification  of  Surface  and  Elevated  Railways 
in  Chicago. — At  a  meeting  of  the  local  transportation  com- 
mittee of  the  City  Council  of  Chicago  on  March  27  Ira  M. 
Cobe  was  present,  speaking  for  Samuel  Insull  and  Henry  A. 


itlair,  as  well  as  himself,  as  representing  the  linancial  inter- 
ests behind  the  elevated  and  surface  railway  companies  of 
Chicagtj.  Mr.  Insull  is  chairman  of  the  elevale<l  railways; 
Mr.  Blair  represents  the  Chicago  Railways  (.ompaiiy, 
oi)eratiiig  the  surface  lines  on  the  North  Side  and  West 
Side,  and  Mr.  Cobe  the  Chicago  City  Railway  Comi)any, 
with  its  surface  lines  on  the  South  .Side,  as  previously  noted 
in  these  columns.  In  answer  to  questions  by  the  memberg 
of  the  committee,  Mr.  Cobe  said  he  bt-lieved  that  there 
would  be  no  financial  difficulty  in  arranging  a  merger  of  all 
the  surface  and  elevated  railway  lines  of  Chicago.  The 
capitalists  in  interest  propose  to  offer  universal  transfers 
between  the  elevated  and  surface  street  railways  of  Chi- 
cago for  a  single  5-cent  fare  within  tlie  limits  of  the  city; 
also  rapid  transit  on  the  elevated  lines,  taking  care  of  the 
long  hauls,  as  well  as  through-route  operation  on  the  ele- 
vated lines.  Mr.  Cobe  and  his  associates  are  willing  to 
promise  relief  from  the  congestion  in  the  downtown  bus- 
iness district  by  the  use  of  a  municiijally  owned  subway  in 
the  central  district  whenever  in  the  judgment  of  the  city 
such  a  subway  or  subways  shall  ]>v  built.  Mr.  Cobe  ex- 
plained that  the  men  interested  do  not  own  the  shares 
of  the  elevated-railway  companies  but  have  an  option  on 
them  at  a  certain  price.  The  valuation  of  the  properties 
of  the  elevated-railway  companies  is  in  progress,  and  it 
may  be  that  this  valuation  will  be  less  than  the  price 
put  upon  the  stock.  In  that  case  the  difference  might  be 
made  up  by  providing  facilities  for  better  transporta- 
tion. There  was  a  general  informal  discussion,  and 
Mr.  Cobe  said  that  the  financial  men  in  interest  were  not. 
only  willing  but  anxious  to  discuss  the  proposed  merger,. 

Hall  Signal  Reorganization  Plan. — Jules  S.  Bache,  New- 
man Erb,  William  F.  Morgan,  William  P.  Hall  and  George 
A.  Horwitz,  the  committee  which  has  been  engaged  in  pre- 
paring a  reorganization  plan  for  the  Hall  Signal  Company, 
have  submitted  a  reorganization  plan  to  the  stockholders  of 
the  company.  This  plan  provides  for  the  formation  of  a 
new  company  to  be  capitalized  as  follows:  (i)  $1,000,000 
6  per  cent  twenty-year  convertible  debenture  bonds,  call- 
able at  par  and  convertible  at  holder's  option  into  preferred 
stock  at  par;  (2)  $2,000,000  7  per  cent  cumulative  preferred 
stock,  and  (3)  $3,000,000  common  stock.  The  new  company 
will  acquire  the  property  of  the  Hall  Signal  Company,  sub- 
ject to  the  present  first  mortgage  of  $250,000.  Present 
stockholders  will  have  the  privilege  of  subscribing  at  $100  jj 
per  share  for  new^  preferred  stock  in  an  amount  equivalent, 
to  50  per  cent  of  their  present  holdings  and  will  receive 
with  such  preferred  stock  common  stock  of  the  new  com- 
pany in  an  amount  equivalent  to  present  holdings.  It  is 
contemplated  to  purchase  the  indebtedness  owing  by  the 
Hall  Signal  Company  and  pay  therefor  in  part  new  con- 
vertible debentures  at  par.  The  new  company  will  be 
assured  of  $1,000,000  fresh  capital,  of  which  up  to  $500,000 
may  be  used  to  purchase  such  debts  of  the  Hall  Signal  Com- 
pany as  the  creditors  will  not  consent  to  sell  for  the  new 
convertible  debentures.  It  is  contemplated  that  an  under- 
writing syndicate  will  be  formed  to  take  such  preferred  i 
stock  as  may  not  be  subscribed  for  by  present  holders 
within  a  time  to  be  prescribed. 

AUis-Chalmers  Bonds  Formally  Defaulted. — On  April  i 
the  ninety  days  grace  on  the  unpaid  coupons  of  the  $11.- 
148,000  first-mortgage  5  per  cent  bonds  of  the  Allis-Chal- 
mers  Company  expired  and  the  company  became  formally 
open  to  receivership.  The  interest  will  be  advanced  by 
the  underwriting  syndicate  mentioned  in  these  columns 
last  week  to  all  holders  of  Allis-Chalmers  bonds  who  accept 
the  reorganization  plan,  as  soon  as  the  plan  is  declared 
effective.  The  official  notice  sent  to  security  holders  de- 
scribing the  reorganization  plan  contains  a  letter  by  D. 
W.  Call,  president  of  the  Allis-Chalmers  Company,  which 
gives  the  financial  condition  of  the  company  on  Dec.  31, 
191 1,  as  follows: — Current  assets:  Notes  and  discounts  re- 
ceivable taken  at  reduced  values,  $3,544,816;  inventories 
taken  at  reduced  values  to  a  going  concern,  $4,760,905;  cash, 
$931,047;  total,  $9,236,768.  Current  liabilities:  Notes  and 
coupons  payable,  etc.,  $2,560,102;  coupon  due  Jan.  i,  1912, 
on  first-mortgage  bonds  outstanding.  $278,700,  leaving  net 
current  assets  of  $6,397,966.  The  letter  also  contains  brief 
descriptions  of  the  plants  of  the  company  and  a  general 
statement  covering  the  operations  of  the  company  over  a 
period  of  several  years. 
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Cumberland  County  (Maine)  Power  &  Light  Offering. — 
Banking  interests  are  offering  $100,000  of  tlie  6  per  cent 
■unuilative  preferred  stock  of  the  Cuniljerland  County  Pow- 
?r  &  Light  Company,  of  Portland,  Maine.  This  com- 
pany, as  set  forth  in  a  circular  describing  the  offering,  is 
I  Maine  corporation  which  has  acquired  practically  all  of 
he  common  stock  of  the  Portland  Electric  Company,  prac- 
ically  all  of  the  common  stock  of  the  Lewiston,  Augusta  & 
iV^aterville  Street  Railway,  and  has  leased  the  Portland  Rail- 
•oad  Company.  It  owns  a  hydroelectric  plant  on  the  Saco 
:<iver,  about  25  miles  from  the  city  of  Portland,  having  a  ca- 
)acity  of  8000  kw.  A  description  of  the  properties  controlled 
ihows  that  the  Portland  Railroad  Company  was  organized 
inder  the  laws  of  Maine  in  1863,  operates  103  miles  of  track, 
md  owns  a  generating  plant  with  a  capacity  of  6000  hp. 
rhe  Portland  Electric  Company  owns  and  controls  two 
vater-power  sites  situated  on  the  Saco  and  Presumpscot 
Kivers,  within  20  miles  of  Portland,  and  a  steam  station 
:entrally  located  in  Portland,  having  a  combined  capacity 
)i  8070  kw.  The  transmission  lines  extend  to  Portland 
md  to  Sanford,  Maine.  The  Lewiston,  Augusta  &  Water- 
.'ille  Street  Railway  was  incorporated  under  the  laws  of 
Uaine  and  owns  a  system  of  local  and  interurban  lines 
)perating  in  the  central  part  of  Maine,  embracing  about  140 
niles  of  track.  The  capitalization  of  the  Cumberland  County 
r'ower  &  Light  Company  consists  of  $2,700,000  common 
;tock,  $2,300,000  preferred  stock  and  $947,000  bonds.  The 
rombined  statement  of  operation  of  the  company  and  its 
subsidiaries  for  the  year  ended  Dec.  31,  191 1,  shows  gross 
earnings  of  $2,019,618,  operating  expenses  of  $1,285,534  and 
let  earnings  of  $734,084. 

Reorganization  Sale  of  Illinois  Tunnel  Company. — Prop- 

■rties  of  the  Illinois  Tunnel  Company,  of  Chicago,  were 
old  at  public  auction  on  March  26  for  $5,000,000  to  Louis  C. 
Crauthoff  and  William  S.  Tod,  purchasing  committee  of  the 
eorganization  committee  appointed  by  the  bond  and  stock- 
lolders  of  the  Chicago  Subway  Company,  the  Chicago 
rVarehouse  &  Terminal  Company,  the  Illinois  Tunnel  Com- 
)any  and  the  Illinois  Telephone  Construction  Company, 
rhe  sale  was  conducted  by  a  master  in  chancery.  Only  one 
)id  was  submitted.  The  notice  from  the  City  Council  in 
egard  to  the  investigation  into  the  number  of  telephones 
nstalled  by  the  tunnel  company  on  June  i,  191 1,  was  also 
•ead.  Ofiiicials  of  the  tunnel  company  say  that  the  sale 
vill  facilitate  the  reorganization  of  the  allied  companies  on 
I  sound  financial  basis.  The  properties  consist  of  the  sys- 
em  of  electrically  operated  narrow-gage  freight  railways  in 
unnels  under  the  central  business  streets  in  Chicago  and 
m  automatic  telephone-exchange  system,  the  cables  being 
:arried  through  the  tunnels. 

United  Electric  Company  of  New  Jersey  Bonds. — New 
'l^ork  banking  interests  are  offering  $1,000,000  first-mortgage 
t  per  cent  gold  bonds  of  the  United  Electric  Company  of 
New  Jersey,  due  1949.  This  company  operates  without 
:ompetition,  supplying  energy  in  Newark,  Jersey  City, 
Hoboken,  the  Oranges,  Montclair  and  Elizabeth.  N.  J., 
serving  a  total  population  of  over  1,000,000  people.  In  1907 
the  United  Electric  Company  was  leased  to  the  Public 
Service  Corporation  of  New  Jersey  in  perpetuity,  the  lessee 
^guaranteeing  5  per  cent  dividends  on  the  United  company's 
f20,ooo,ooo  stock,  assuring  payment  of  interest  on  these 
bonds,  and  obligating  itself  to  provide  for  payment  of  prin- 
cipal at  maturity,  thus  making  the  issue  the  direct  and 
underlying  obligation  of  the  Public  Service  Corporation  of 
New  Jersey.  For  the  year  ended  Dec.  31,  191 1.  the  prop- 
erty of  the  United  Electric  Company  earned  $4,079,438 
gross  and  net  earnings  available  for  interest  of  $2,291,367. 
The  interest  charges  were  $77^,450,  and  the  surplus  after 
charges  was  $1,512,917. 

Canadian  General  Electric's  Returns. — The  report  of  the 
Canadian  General  Electric  Company,  Ltd.,  for  the  year 
t-nded  Dec.  31,  1911,  states  that  that  year  was  the  most 
prosperous  in  the  history  of  the  company.  A  summary  of 
the  income  account  shows  profits  of  $1,405,890,  an  increase 
of  $494,682;  depreciation  of  $353,722,  an  increase  of  $165,634; 
interest  of  $162,423,  an  increase  of  $85,603;  total  deductions, 
$516,145,  an  increase  of  $251,237;  a  balance  of  $889,745,  an 
increase  of  $243,445;  dividends  of  $525,109,  an  increase  of 
$30,485;  a  surplus  of  $364,636,  an  increase  of  $212,960,  and 
a  total  surplus  of  $2,345,312.     The  stockholders  of  the  com- 


pany will  meet  on  April  25  to  vote  on  a  proposal  to  increase 
the  authorized  capital  stock  issue  by  $4,300,000,  making  the 
total  capital  $12,000,000. 

Improvement  in  Canadian  Westinghouse  Earnings. — Net 
earnings  of  tiic  Canadian  W'estinghou-^e  C<jmpany,  Ltd., 
were  $1,010,154,  an  increase  of  $312,761,  and  the  surplus  for 
the  year,  after  payment  of  $350,128  for  dividends  and  after 
$335>794  liad  been  written  off  for  depreciation  reserve,  was 
$324,232,  an  increase  of  $133,723.  The  total  surplus  at  the 
end  of  the  year  was  $1,050,845.  President  George  Westing- 
house  in  his  remarks  to  the  stockholders  said  that  the 
volume  of  output  increased  approximately  40  per  cent  over 
the  previous  year,  and  that  the  high  standard  previously 
set  up  in  design,  engineering  application  and  quality  was 
fully  maintained. 

H.  L.  Doherty  &  Company  Buy  Elyria  (Ohio)  Properties. 
— The  electrical  business  of  the  Citizens'  Gas  &  Electric 
Company,  the  Ely  Realty  Company  and  the  Elyria  Milling 
&  Power  Company,  which  are  the  three  companies  operating 
electric  plants  in  Elyria  Ohio,  some  20  miles  from  Cleve- 
land, has  been  purchased  by  H.  L.  Doherty  &  Company,  60 
Wall  Street,  New  York.  These  new  acquisitions  will  be 
consolidated  by  the  purchasers  into  one  company,  for  which 
a  name  has  not  been  selected  as  yet.  The  lighting  contract 
which  the  Citizens'  company  has  with  the  city  of  Lorain  will 
be  carried  out  by  the  new  owners. 

Arkansas  Valley  Railway,  Light  &  Power  Stock  Offering. 
— Denver  banking  interests  are  offering  7  per  cent  cumu- 
lative preferred  stock  of  the  Arkansas  Valley  Railway, 
Light  &  Power  Company  at  97J/2  and  accrued  dividend. 
This  company,  as  noted  in  these  columns  Feb.  24,  is  a  con- 
solidation of  a  number  of  public-utility  companies  located 
in  the  valley  of  the  Arkansas  River,  in  Colorado.  H.  M. 
Byllesby  &  Company,  of  Chicago,  are  interested  in  the 
properties,  for  which  the  Standard  Gas  &  Electric  Com- 
pany of  Delaware  is  the  holding  company. 

New  York  &  Queens  Electric  Light  &  Power  Company 
Earnings  Up. — Gross  earnings  reported  by  the  New  York 
&  Queens  Electric  Light  &  Power  Company  of  Long 
Island  City,  N.  Y.,  for  the  year  ended  Dec.  31,  191 1,  were 
$777,642,  an  increase  of  $90,416  over  the  gross  earnings  in 
the  previous  year.  Expenses  were  $405,059,  an  increase  of 
$73,083,  and  net  earnings  were  $372,583,  a  gain  of  $17,333. 
The  surplus,  after  deduction  of  interest  charges  and  amor- 
tization, was  $149,697,  and  this  was  $9,294  larger  than  in 
1910. 

Holophane-Fostoria  Consolidation. — The  General  Electric 
Company  has  recently  completed  negotiations  for  taking 
over  the  entire  Holophane  organization,  consisting  of  both 
sales  and  manufacturing  departments.  The  Fostoria  Glass 
Specialty  Company  will  be  united  with  the  Holophane  or- 
ganization, probably  in  the  form  of  a  new  company.  The 
sales  and  engineering  parts  of  the  business  will  be  directly 
under  the  charge  of  V.  R.  Lansingh,  while  the  manufactur- 
ing will  be  under  the  charge  of  E.  O.  Cross. 

Pacific  Telephone  &  Telegraph  Company  Broadens  Its 
Activities. — The  P>ay  Cities  Home  Telephone  Company,  an 
independent  company  serving  San  Francisco  and  nearby 
sections,  has  been  acquired  by  the  Pacific  Telephone  & 
Telegraph  Company.  The  property  involved  is  said  to  rep- 
resent an  investment  of  about  $12,000,000. 

Havana  Electric  Consolidation. — .All  details  of  the  pre- 
liminary work  incident  to  the  consolidation  of  the  Havana 
Electric  Railway  Company  and  the  Gas  &  Electric  Com- 
pany of  Havana  have  been  completed.  Details  of  the 
merger  were  given  in  the  Electrical  World  March  16  and  30. 

Marconi  Company  Stock  Increased. — .\  special  meeting 
of  stockholders  of  the  Marconi  Wireless  Telegraph  Com- 
pany of  .America  has  been  called  for  .April  18  for  the  pur- 
pose of  increasing  the  authorized  capital  stock  from  $1,662,- 
000  to  $10,000,000. 

MARKET  PRICES. 

Mar.  27.  .\pril  3.                                            Mar.  27.  -Aprils. 

AUis-riialmrrs     H  1^  Mack.nv    Companies..    791/2*       80 

Allis-Clialmers,    pf...      4  .S-54  Mackav    Cos..    pf 70*            69li 

Amaluamatcfl     Cop...   80^^  82  Philadelphia  Rice 18              18'4 

Boston    Edison 299  295  Western   Union 83?^          83  5i 

C'nionweallh    Edison. 146'/^  146  Westinghouse    78'^          76 

Elec.    Storage    Blv. .  .    54'/^  54'^  Westinghouse,   pf 121H  122'/J 

General    Electric.  ...  166->4  167  5^ 


'Last    priced   quoted. 
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Mr.  L.  M.  Webb,  furnicrly  ot  tlio  Hrilliaiit  Electric  C"nin- 
paiiv.  lias  taUi'ii  a  position  witli  tlic  clcpartiiuMit  of  publicity 
of  tiic  National  Kloctric  Lani|)  Association,  Cleveland,  Ohio. 

Mr.  T.  H.  Aldrich,  of  tlic  National  X-Ray  Company,  of 
Chicago,  (lolivcri'd  an  illustrated  lecture  on  March  2H  before 
the  Nela  En^ineeriiiK  Society,  Cleveland,  C)liio,  on  "Indirect 
Lighting!:." 

Mr.  Charles  M.  Howe,  formerly  assistant  manager  of  the 
Chicago  otlice  of  the  Allis-Chalmers  Company,  has  been 
made  general  sales  manager  of  the  (u"orgc  ("utter  Company, 
of  South  Bend,  Ind. 

Mr.  James  Kent  has  resigned  his  position  as  manager  nf 
the  Pittsburgh  olVice  of  the  l*"t.  Wayne  Electric  Works  10 
become  alVdiatcd  with  the  George  T.  Ladd  Company,  con- 
sulting engineer,  as  vice-president. 

Mr.  J.  W.  Reeve  has  resigned  as  manager  of  the  Ware 
Countj'  Light  &  Power  Company,  Waycross,  Ga.,  to  accept 
the  position  of  superintendent  of  the  Ware  C"ounty  Light 
&  Power  Company,  Madison,  Fla. 

Prof.  Dayton  C.  Miller,  of  the  Case  School  of  Applied 
Science,  Cleveland,  Ohio,  spoke  on  the  subject  of  "New 
Methods  of  Photographing  Sound  Waves"  at  the  luncheon 
of  the  Electrical  League  of  Cleveland  March  29. 

Mr.  George  V.  S.  Williams,  formerly  counsel  for  the  New 
York  State  Conservation  Commission,  has  entered  upon  his 
duties  as  Public  Service  Commissioner  for  the  First  District 
of  New  York,  succeeding  Mr.  William  McCarroll. 

Mr.  W,  A.  Everson  has  resigned  his  position  as  general 
manager  of  the  Hamilton  (Ohio)  Gas  &  Electric  Company 
to  become  associated  with  the  Domhoff  &  Joyce  Company, 
Cincinnati.     His  successor  will  be  Mr.  Warren  Howell. 

Dr.  Henry  S.  Carhart,  who  recently  retired  on  a  Carnegie 
grant  as  professor  of  physics  at  the  University  of  Michigan, 
has  been  provided  with  a  special  research  laboratory  at  the 
Throop  Polytechnic  Institute,  Pasadena,  Cal.,  where  he  will 
live  hereafter. 

Mr.  W.  M.  Skiff,  assistant  manager  of  the  engineering 
department  of  the  National  Electric  Lamp  Association,  read 
a  paper  on  "The  Development  of  the  Incande=;cent  Lamp" 
before  the  Engineering  Society  of  Notre  Dame  University 
at  South   Bend,   Ind.,   March  25. 

Mr.  S.  B,  Gushing,  statistician  of  the  Public  Service  Com- 
pany of  Northern  Illinois,  addressed  the  Armour  Institute 
branch  of  the  A.  I.  E.  E.  in  Chicago  on  March  27.  He  de- 
tailed in  an  interesting  manner  the  progress  of  a  technical 
graduate  in  a  public-service  corporation. 

Mr.  Ci.  H.  Stickney,  chairman  of  the  New  York  Section 
of  the  Illuminating  Engineering  Society,  delivered  an  ad- 
dress on  April  2  before  a  meeting  of  the  American  Cotton 
Manufacturers'  Association  at  Washington,  his  subject  be- 
ing "Illuminating  Engineering  Co-operation." 

Mr.  H.  H.  Magdsick,  of  the  engineering  department  of  the 
National  Electric  Lamp  Association,  read  a  paper  on  "Gas, 
Gasoline,  Electric  Arc  and  Incandescent  Electric  Street 
Lighting"  before  the  Engineering  Society  of  the  University 
of  Wisconsin,  at   Madison,  Wis.,   March  28. 

Mr.  Ernest  G.  Byng,  vice-chairman  of  the  General  Electric 
Company,  Ltd.,  and  Mr.  G.  Maurice,  manager  of  the  fixture 
and  heating  departments  of  that  company,  are  on  a  visit  to 
this  country,  and  hope  to  locate  some  new  apparatus  and 
appliances  for  introduction  into  Great  Britain  and  its  col- 
onies. 

Messrs.  F.  M.  Bowman,  secretary,  Wayne  Rawley,  man- 
ager of  structural  works,  and  A.  Bovard,  engineer,  of  the 
Riter-Conley  Manufacturing  Company,  of  Pittsburgh,  Pa., 
have  resigned  these  positions  and  are  organizing  a  large 
manufacturing  concern  in  conjunction  with  the  Blaw  Steel 
Centering  Company. 

Mr.  W.  P.  Poynton,  formerly  with  the  motive  power  de- 
partment of  the  Interborough  Rapid  Transit  Company  and 
for  the  past  two  years  rotary-converter  engineer  with  the 
New  York  erecting  department  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  has  resigned  to  take  the  po- 
sition of  sales  engineer  for  W.  J.  Jeandron,  172  Fulton 
Street,   New  York. 


Mr.  Charles  Hewitt,  who  organized  tiic  Edison  Company, 
Paterson,  N.  J.,  in  1887,  and  was  subsecjucnlly  connected 
with  the  .S|)raKUe  Electric  Railway  Hi  Motor  Company,  the 
I'^dison  General  I'Llcctric  Company  and  the  General  Elec- 
tric Comijany,  has  resigned  as  superintendent  of  motive 
power  of  the  Philadeli)hia  Rapid  Transit  Company,  with 
which  he  has  been  connected  since   1894. 

Mr.  R.  F.  Schuchardt,  electrical  engineer  of  the  Common- 
wealtii  Edison  Company,  delivered  an  interesting  illustrated 
lecture  before  a  joint  meeting  of  the  Commonwealth  Edison 
Girls'  Club  and  the  Commonwealth  h-dison  Company  Sec- 
tion of  the  National  Electric  Light  Association  in  ("hicago 
on  March  26.  His  subject  was  "A  Trip  to  the  Panama 
Canal,  the  Canal  Zone  and  Central  America." 

Prof.  Alexander  J.  Wurtz,  prominently  identified  with  the 
early  dcveloi)ment  of  the  lightning  arrester  and  the  Nernst 
lamp  in  America,  has  made  a  donation  of  $2,000  to  Cornell 
University  to  be  loaned  to  needy  students  in  the  two  upper 
classes  of  the  Sibley  College  of  l-lngineering.  Professor 
Wurtz  is  now  professor  of  electrical  engineering  at  the 
Carnegie  Technical   .Schools,  Pittsburgh,  Pa. 

Mr.  Stephen  A.  Sewall,  fuel  expert  for  the  Denver  Gas  & 
Electric  Light  Company,  has  been  appointed  assistant  to 
Mr.  T.  C.  Martin,  secretary  of  the  National  Electric  Light 
Association.  Mr.  Sewall  is  thirty-five  years  old  and  the  son 
of  Prof.  J.  A.  Sewall,  city  chemist  and  first  dean  of  the  Uni- 
versity of  Denver.  He  was  born  in  Denver  and  was  con- 
nected with  the  Denver  Gas  &  Electric  Light  Company  for 
ten  years. 

Mr.  J.  W.  Eraser  has  tendered  his  resignation  as  assistant 
chief  engineer  of  the  Southern  Power  Company,  Charlotte, 
N.  C,  to  assume  charge  of  the  erection  for  the  British 
Westinghouse  Electric  &  Manufacturing  Company  in  Tas- 
mania, Australasia,  of  a  70,000-kw  hydroelectric  plant  to  be 
operated  by  the  Hydroelectric  Power  &  Metallurgical  Com- 
pany. Mr.  Fraser,  who  received  engineering  degrees  from 
McGill  University,  Montreal,  Can.,  in  1895  and  1899,  was 
connected  with  the  Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.,  and  the  Shawinigan  Water 
&  Power  Company  prior  to  becoming  associated  with  the 
Southern  Power  Company  in  1906.  Since  that  time  his  ex- 
perience has  covered  the  design  and  construction  of  trans- 
mission lines  for  emfs  of  from  2200  to  100,000  volts,  more 
than  300  miles  of  the  system  of  the  Southern  Power  Com- 
pany being  operated  at  the  latter  voltage.  Mr.  Fraser  will 
sail  on  April  15  for  Manchester,  England,  from  which  place 
he  will  later  proceed  to  Tasmania. 

Mr.  Ray  Palmer,  who  was  appointed  city  electrician  of 
Chicago  by  Mayor  Harrison  on  March  19,  is  the  first  tech- 
nical  graduate   to  hold   the   position   and   is   also   a   man  of 

practical  experience.  He 
was  born  in  Sparta,  Wis., 
in  1878,  and  is  a  graduate 
of  the  electrical  engineer- 
ing department  of  the 
University  of  Wisconsin, 
class  of  1901,  After  leav- 
ing college  Mr.  Palmer 
was  employed  by  J.  G. 
White  &  Company  on  in- 
stallation work  for  arc 
lighting  near  New  York 
City.  A  few  months  later 
he  was  transferred  to  the 
London  office  of  the  same 
concern,  where  he  served 
nearly  three  years  as  as- 
sistant electrical  engineer. 
In  1904  he  returned  to  this 
country  and  became  electrical  engineer  for  the  old  Chicago 
LInion  Traction  Company,  now  merged  in  the  Chicago  Rail- 
ways Company.  Two  years  later  Mr.  Palmer  resigned  from 
this  position,  and  since  then  he  has  been  a  consulting 
electrical  engineer  in  Milwaukee  and  Chicago.  He  investi- 
gated the  Milwaukee  water-works  system,  reporting  on  the 
efficiency  of  the  system  and  also  on  the  question  of  electro- 
lytic corrosion  of  buried  water  pipes.  Quite  recently  Mr. 
Palmer  has  made  a  similar  investigation  of  electrolysis  in 
Chicago  for  the  Department  of  Public  W'orks  of  the  city 
government. 
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TUCSON,  ARIZ.— The  Arizona  Tel.  &  Teleg.  Co.  is  planning  to 
•rect  a  new  exchange  plant  at  Pennington  and  Main  Streets.  C.  W. 
HinchclifTe   is   manager. 

ROGERS,  ARK. — The  Rogers  Lt.  &  Wlr.  Co.  is  planning  to  extentl 
and  improve  its  electric  system  and  to  build  a  pumping  station.  W.  S. 
Merkle,  1005  New  Bank  of  Commerce  Building,  St.  Louis,  Mo.,  is  con- 
lulting   engineer. 

CHINO,  CAL. — The  Southern  California  Edison  Co.  has  awarded  a 
:ontract  to  the  F.  O.  Engstrom  Co.,  Los  .\ngeles,  for  the  construction 
)f  a  new  substation  at  Chino. 

COLTON,  C.^L. — W.  W.  Brison  is  interested  in  a  project  to  build  an 
nterurban  railway  to  connect  cities  in  Riverside  and  San  Bernardino 
bounties. 

EXETER,  CAL.— The  Tulare  County  Pwr.  Co.  has  been  granted  a 
franchise  to  erect  transmission  lines  in  Exeter. 

FRESNO,  CAL. — Through  the  purchase  of  five  electric  plants  in  the 
Salinas  Valley  the  Huntington  and  Balch  power  interests  have  taken 
)reliminary  steps  for  the  connection  of  the  coast  section  with  Fresno 
Zounty  and  the  San  Joaquin  Valley  by  means  of  transmission  lines. 
rhe  plants  purchased  are  located  at  San  Miguel,  Paso  Robles,  San  Luis 
Dbispo,  Arroyo  Grande  and  Santa  Maria.  The  price  paid  is  said  to  be 
M, 000, 000.  Work  will  begin  at  once  on  tiie  erection  of  a  transmission 
ine  from  Coalinga  to  the  Stone  Canyon,  in  the  coast  range  mountains, 
»nd  thence  to  the  coast,  to  transmit  electricity  to  the  five  plants.  It  is 
proposed  to  reconstruct  the  five  systems,  which  will  involve  an  expendi- 
ure  of  between  $3,000,000  and  $4,000,000. 

LOS  ANGELES,  CAL. — Work  will  soon  begin  on  the  installation  of 
:he  new  ornamental  street  lamps  on  Seventh  and  other  streets.  R.  H. 
Manahan,  city  electrician,   will  have  charge  of  the   work. 

LOS  ANGELES,  CAL.— A  trust  deed  for  $1,000,000  has  been  filed  by 
the  El.  Pwr.  Co.  in  favor  of  the  Security  Trust  &  Savings  Bank  in  the 
office  of  the  county  recorder.  The  proceeds  will  be  used  to  construct  a 
large  power  plant  at  the  headwaters  of  the  San  Gabriel  River  and  to 
juild  tunnels  for  the  transmission  of  power  to  San  Bernardino  and  Los 
Angeles  County. 

OCEANSIDE,  CAL. — The  establishment  of  a  municipal  electric  plant 
is  under  consideration  by  the  City  Trustees.  It  is  proposed  to  purchase 
the  electric  plant  of  the  Oceanside  El.  &  Gas  Co.,  if  satisfactory  terms 
can  be  made;  if  not,  the  trustees  are  authorized  to  make  preparations  to 
submit  a  proposition  to  issue  bonds  for  the  installation  of  a  municipal 
lighting   system. 

OROVILLE,  CAL.— The  Oro  El.  Pwr.  Co.  will  soon  begin  work  on 
the  construction  of  a  hydroelectric  plant  on  Feather  River,  about  50 
miles  from   Oroville. 

PASADENA,  CAL.— The  Pacific  El.  Ry.  Co.  is  planning  to  extend  its 
Eagle  Rock  line  to  Glendale,  at  a  cost  of  about  $25,000. 

RED  BLUFF,  CAL.— The  Sierra  Pwr.  Co.  has  filed  a  trust  deed  with 
the  county  recorder  for  $3,000,000  in  favor  of  the  Oakland  Bank  of 
Savings.  The  money,  it  is  stated,  will  be  used  for  the  construction  of 
a  power  plant  on  Battle  Creek,  east  of  Manton,  in  Tehama  County. 

ROSEVILLE,  CAL.— The  Board  of  Trustees  has  decided  to  accept  the 
offer  of  the  Great  Western  Pwr.  Co.  to  supply  electricity  here,  under 
the  terms  of  which  the  company  agrees  to  duplicate  the  system  of  the 
Pacific  Gas  &  El.  Co.  for  $10,000  and  to  supply  electricity  at  the  rate 
of   1   cent  per  kw-hr.   for  a   period   of   10   years. 

.SACRAMENTO,  CAL. — Negotiations  have  been  consummated  whereby 
the  Great  Western  Pwr.  Co.  will  take  over  the  plant  and  holdings  of  the 
South  Side  Pw-r.  Co.  The  transmission  lines  of  the  South  Side  Pwr. 
Co.  extend  to  Brighton  on  the  east,  the  M  Street  road  on  the  south 
and  the  Sacramento  River  on  the  west,  giving  the  Great  Western  com- 
pany the  suburban  district  east,  south  and  to  the  river  on  the  west. 

SAN  JACINTO,  CAL.— The  Southern  Sierras  Pwr.  Co.  has  com- 
pleted its  transmission  line  to  the  city  limits  on  Seventh  Street  and  will 
continue  into  the  city  as  soon  as  a  franchise  can  be  secured  from  the 
City  Trustees.  The  line  will  carry  10,000  volts  to  the  local  substation, 
where  it  will  be  stepped  down  for  distribution. 

SANTA  B.^RBARA,  CAL. — A  special  election  has  been  called  to 
submit  the  proposition  to  grant  a  4S-year  franchise  to  George  A.  Batch- 
elder  and  George  I.  Cochran,  who  have  agreed  to  expend  $250,000  im- 
mediately in  reconstructing  the  local  street  railway  system.  They  also 
promise  to  make  extensions  in  the  near  future  involving  an  expenditure 
of  about  $250,000.  The  Santa  Barbara  &  Suburban  R.  R.  Co.,  recently 
incorporated  with  a  capital  stock  of  $750,000.  proposes  to  take  over  th^ 
property  of  the  Santa  Barbara  Consol.  R.  R.  Co.,  under  the  proposed 
new    franchise. 

TROPICO,  CAI-. — .\t  an  election  held  recently  the  proposition  to  issue 
$20,000   for  a  municipal   electric-light   plant  was  defeated. 

NEW  HAVEN,  COiNN.— The  oflicials  of  the  New  York,  New  Haven  & 
Hartford  R.  R.  Co.  have  been  considering  the  question  of  equipping  a 
number  of  smaller  branch  lines  in  Connecticut  for  electrical  operation. 
,  WASHINGTON,  D.  C— Sealed  bids  will  be  received  at  the  office  of 
the  Commissioners  of  the  District  of  Columbia,  Washington,  D  C,  until 
April    10,    for    furnishing    one    125-kw    direct-current    generator    direct-con- 


nected  to    horizontal    steam    turbine.      Specifications   and    form   of   proposal 
may  be  obtained  on  application  to  the  purchasing  officer. 

GAINESVILLE,  FLA.— Bids  will  be  received  by  the  city  of  Gaines- 
ville until  April  29  for  the  sale  of  $125,000  in  bonds,  of  which  the  pro- 
ceeds of  $50,000  will  be  used  for  building  or  acquiring  a  light  plant. 
$40,000  for  extension  to  water-works  system  and  the  remainder  for 
paving. 

AMERICUS,  G.\. — At  an  election  held  March  20  the  proposition  to 
issue  $65,000  in  bonds  for  the  installation  of  a  municipal  plant  was  de- 
feated. 

CORNELIA,  GA. — Preparations  are  being  made  by  the  Wofford 
Shoals  Lt.  &  Pwr.  Co.  for  the  construction  of  a  hydroelectric  plant  on 
Nancy  Town  Creek,  near  Cornelia.  The  work  will  include  a  concrete 
power  station,  30  ft.  x  40  ft.,  and  a  hollow  reinforced-concrete  dam  30 
ft.  high.  The  plant  will  cost  about  $40,000  and  will  develop  about  500 
hp.     J.   A.   Wells  is  treasurer. 

DALLAS,  GA.— Gordon  Simmons,  of  Atlanta,  has  leased  the  lighting 
plant  of  the  Dallas  Lt.  &  Pwr.  Co.  for  a  period  of  12  years,  and  will 
make  improvements  to  same.  Mr.  Simmons  is  endeavoring  to  secure 
control  of  the  Paulding  County  El.  Co.,  which  owns  a  valuable  water 
power  just  outside  of  the  town. 

FITZGER.XLD,  GA. — Contracts  have  been  placed  for  the  installation  of 
an  ornamental  street-lighting  system  in  the  business  district.  Forty  lamp 
standards   carrying   five   lamps  each   will   be   erected. 

ABINGDON,  ILL.— The  Galesburg  Ry.  &  Lt.  Co.  has  applied  to  the 
City  Council  for  a  franchise  to  install  an  electric-light  plant  here. 

CHICAGO,  ILL. — The  properties  of  the  Illinois  Tunnel  Co.  were  pur- 
chased at  public  auction  on  March  26  by  Louis  C.  KrauthofI  and  William 
S.  Todd,  who  represented  the  purchasing  committee  of  the  reorganization 
committee  appointed  by  the  bond  and  stockholders  of  the  Chicago  Sub 
way  Co.,  the  Chicago  Warehouse  &  Terminal  Co.,  the  Illinois  Tunnel  Co. 
and  the  Illinois  Tel.  Construction  Co. 

ELGIN,  ILL. — Plans  are  being  considered  for  the  installation  of  an 
ornamental  lighting  system  in  the  district  bounded  by  Grove  Avenue, 
River  Street,  Spring  Street  and  Division  Street.  About  150  five-lamp 
standards  will  be  required. 

MOUND  CITY,  ILL. — Negotiations  are  under  way  for  the  purchase 
of  the  properties  of  the  Mound  City  El.  Lt.  &  Pwr.  Co.  by  the  McKinley 
system.  It  is  understood  that  about  $35,000  will  be  expended  ^ftr  im- 
provements in  Mound  City,  which  will  be  a  substation.  The  Cairo  plant 
will  supply  electricity  for  the  local  system  and  for  Mounds.  When 
improvements  are  completed  a  24-hour  service  will  be  established. 

URBANA,  ILL. — The  installation  of  an  electric-light  plant  in  the 
Illinois  Theatre  is  said  to  be  under  consideration. 

VILLA  GROVE,  ILL. — Plans  are  -being  prepared  by  the  Villa  Grove 
El.  Co.  for  the  construction  of  a  new  plant  to  replace  the  one  recently 
destroyed  by  fire.  The  plans  provide  for  a  power  house  68  ft.  x  74  ft. 
An  artificial  ice  plant  will  also  be  installed. 

VIRDEN,  ILL.— Sealed  bids  will  be  received  until  April  10  by  Mayor 
O.  A.  Rothenbuecher  for  not  less  than  10  or  more  than  15  ornamental 
standards  for  electric  lamps  with  appurtenances. 

ALBANY,  IND. — Arrangements  have  been  completed  by  the  Travelers' 
Protective  Association,  Post  Q,  for  the  installation  of  a  "White  Way" 
in  the  business  district  of  this  city.  Julius  Sapinsky,  Charles  M.  Zink  and 
J.   A.   Kraft   have  been  appointed  to  take  charge  of  the  work. 

EVANSVILLE,  IND.— The  merger  of  the  Evansville  &  Southern 
Indiana  Trac.  Co.  and  the  Evansville  Public  Service  Co.  has  practically 
been  completed.  Work  will  be  started  immediately  on  the  enlargement 
of  the  Public  Service  Co.'s  plant  at  Fifth  and  Mulberry  Streets.  Addi- 
tional boilers  and  converters  to  change  the  current  from  alternating  to 
direct  current  for  street-cars  will  be  installed.  When  improvements  are 
completed  the  power  house  of  the  traction  company  at  Goodsell  and 
Water  Streets  will  be  abandoned. 

KENDALLVILLE,  IND. — The  proposition  to  purchase  electricity  from 
the  Toledo  &  Chicago  Interurban  Ry.  Co.  has  been  rejected.  Plans  are 
being  prepared  for  improvements  to  the  municipal  electric-light  plant  by 
F.  H.  Froelich,  engineer,  bids  for  which  will  be  called  for  as  soon  as 
plans  arc  completed.     The  cost   of  the  work  is  estimated  at  $35,000. 

WALTON,  IND. — The  citizens  are  considering  the  question  of  secur 
ing  electric  light  and  power  service  in  Walton.  It  is  proposed  to  gram 
a    franchise   to   a   private   company. 

ANIT.'X,  lA. — At  an  election  held  March  25  the  proposition  to  grant 
an  electric-light  franchise  to  P.  A.  Johnson,  of  Atlantic,  la.,  was  carried. 
A  company  has  been  organi'zed  under  the  name  of  the  .'\nita  El.  Lt.  & 
Pwr.    Co.   to   install   and   operate   the   plant. 

EMMETSBURG,  lA.— F.  B.  Persons  has  b?en  granted  a  franchise  to 
establish  an  electric-light  and  power  plant  here.  The  new  plant  will  be 
erected  in  connection  with  the  power  plant  of  the  Northwestern  Tile  & 
Clay   Products  Co.,  of  which   Mr.   Persons  is  manager. 

L.WF^KNS,  l.\. — .'\t  an  election  held  recently  the  proposition  to  con- 
struct a  municipal  electric-light  and  power  plant  was  carried  G.  W. 
Harper   is   tow'n   clerk. 

M.ANLO,  lA. — C.  Buckley  &  Co.  have  been  granted  a  franchise  to 
construct  and  operate  an   electric-light  plant   here. 

REMSEN,  lA. — Preparations  are  being  made  by  the  Remsen  El.  Lt. 
&   Pwr.    Co.    for   the   construction   of   an   electric-light    plant,   bids   for   con- 
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Htnictioii  of  whiili  will  l)c  <ii>cncil  .\|>i  il  8.  Tlic  iu>t  of  ihc  plain  is 
rsttiiiiulrd  ut  about  $8,000.     II.   II.   llrniiingson,  Omalia,   Neb.,  is  engineer. 

.\TriII.SON,  KAN.— The  City  Council,  having  made  satisfacloiy 
.irrangenirnls  with  the  Atchison  Ry.,  I.t.  &  I'wr.  Co.,  has  ahamloned  thr 
|)roposition  to  hiiilil  a  iiuinicipal  clci-triclight  pl;inl.  S.  K.  Mi'Ciary  is 
city  engineer. 

PERKY,  KAN. —  Scaled  proposals  will  be  received  at  llie  oflice  of  the 
city  clerk  until  April  10  for  furnishing  machinery  and  equipment  tor  Ihc 
installation  of  on  electric-light  system  as  follows:  One  .^Ohp  distillate 
engine  with  fuel  tank  ami  other  nc'essary  auxiliaries,  one  15-kw  direct- 
current  generator  and  switchboard,  one  storage  battery  with  control 
panel,  battery  for  UO-volt  system,  160  anip-hr.  capacity;  one  fuel  storage 
lank,  10,000  gal.  capacity;  29  60- watt  multiple  tungsten  incandescent 
street  lamps  complete;  pole  line  and  distributing  system  for  city.  I'lans 
and  specifications  and  contract  forms  are  on  lile  at  the  ofTice  of  the  city 
clerk  and  at  the  ofHce  of  George  C.  Shaad,  Lawrence,  Kan. 

WEI.LSNII.LK,  K.\N. — I'lans  are  being  considered  for  the  installalinn 
of  a  municipal  electric-light  plant  here.  It  is  proposed  to  sui)ply  elec- 
tricity for  li)ihting  the  streets  in  the  center  of  the  town  and  business 
houses  on  Main  Street  and  later  to  be  extended  throughout  the  town. 

\Vll.l.I.\MSI?URG,  KAN. — The  installation  of  a  municipal  electric- 
liyht  plant  here  is  under  consideration,  to  cost  approximately  $3,000. 

BOWLING  GREEN,  KY.— The  Kentucky  Public  Service  Co.,  of 
Louisville,  which  recently  took  over  several  public-service  corporations  in 
Kentucky,  including  Bowling  Green,  is  making  improvements  to  the  a^a 
and  electric  plants  here.  An  order  has  already  been  placed  for  a  1000-hp 
turbo-generator  set  for  the  electric  plant  and  other  machinery  will  soon 
be  purchased. 

LOUISVILLE,  KY. — Plans  and  specifications  have  been  completed  by 
.1.  Earl  Henry,  architect  and  engineer  of  the  Board  of  Education,  for  the 
installation  of  a  lighting  system  in  the  auditorium  of  the  Girls'  High 
School. 

LOUIS\'ILLE,  KY.— The  Board  of  Public  Works  has  adopted  plans 
for  lighting  the  city  hall.  Contracts  for  fixtures  and  wiring  will  soon  be 
awarded.  The  entire  building  will  be  outlined  with  high  candle-power 
lamps.  Lamp  standards  will  also  be  erected  on  the  pavement  surround- 
ing the  building. 

LOCKPORT,  LA. — The  organization  of  a  company  to  establish  an 
clcctric-light  plant,  ice  plant  and  water-works  system  is  being  promoted 
by    A.    V.    Smith. 

WINNFIELD,  LA.— The  Winnfield  Ice  &  Cold  Storage  Co.  is  re- 
ported to  have  purchased  the  local  electric-light  plant  and  will  install  a 
generator  and  engine. 

WATERVILLE,  MAINE.— The  Central  Maine  Pwr.  Co.  is  extending 
its  transmission  lines  to  East  Madison.  The  company  will  soon  begin 
work  on  the  erection  of  a  trunk  line  between  Showhegan  and  Waterville. 

HAGERSTOWN,  MD.— The  Frederick  &  Hagerstown  Pwr.  Co.  has 
petitioned  the  Public  Service  Commission  for  permission  to  issue  $300,000 
in  capital  stock  and  $300,000  in  bonds  to  provide  funds  for  the  construc- 
tion of  a  power  plant.  The  company  also  asks  for  authority  to  enter 
into  an  agreement  with  the  Hagerstown  Ry.  Co.  and  the  Frederick  Ry. 
Co.  whereby  all  power  developed  at  its  power  plants  is  to  be  furnished  to 
the  two  railways  for  12  years.  The  company  proposes  to  build  a  power 
plant  on  Antietam  Creek,  at  Security,  at  a  cost  of  about  $750,000.  The 
power  company  was  recently  incorporated  with  a  capital  stock  of  $500,000 
by  Emory  L.  Coblentz,  Henry  Holzapfel,  Jr.,  Victor  M.  Cushwa,  Edwin 
W.   Poe  and  Horatio  L.  Whitridge. 

HAVERHILL,  MASS. — C.  A.  B.  Halvorson,  electrical  engineer,  with 
the  General  Electric  Co.,  Lynn,  has  been  engaged  to  prepare  plans  for 
the  illuminating  system  for  the  retail  and  shoe  districts  of  the  city,  as 
proposed  by  the  Haverhill  Advertising  Club  and  Haverhill  Board  of 
Trade.     It  is  estimated  that  about  63  luminous  arcs  will  be  required. 

LYNN,  MASS. — Plans  are  being  considered  by  the  Board  of  Trade 
and  the  Merchants'  .\ssociation  for  the  installation  of  an  ornamental 
street-lighting  system  in  the  business  district.  The  merchants  have  sub- 
scribed $12,000  for  the  purchase  of  lamp  standards  and  lamps  and  the 
Lynn  Gas  &  Electric  Co.  is  ready  to  expend  $20,000  to  install  the  lamps. 
The  City  Council  has  been  asked  to  provide  $4,900  per  year  to  pay  for 
the  current  to  maintain  the  system. 

SOUTH  FRAMINGHAM,  MASS.— At  an  election  held  March  19  the 
proposition  to  establish  a  municipal  electric-light  plant  was  defeated  and 
the  Selectmen  were  authorized  to  enter  into  a  10-year  contract  with  the 
Edison   El.   Illg.   Co.   of  Boston  for  municipal  lighting. 

WAKEFIELD,  MASS.— At  a  town  meeting  held  recently  $15,000  was 
appropriated   for  improvement  to  the  municipal   lighting  plant. 

ANN  ARBOR,  MICH.— Sealed  proposals  will  be  received  at  the  office 
of  Gardner  S.  Williams,  consulting  engineer,  Ann  Arbor,  until  April  22 
for  the  construction  of  a  reinforced-concrete  and  brick  power  house, 
reinforced-concrete  arch  spillway,  earth  embankment  and  tailrace  excava- 
tion for  tl;e  Barton  plant  of  the  Eastern  Michigan  Edison  Co.  near  Ann 
Arbor.  Approximate  quantities  of  the  principal  items  will  be  as  follows: 
12,000  cu.  yd.  earth  excavation,  SO, 000  cu.  yd.  earth  embankment,  4500 
cu.  yd.  concrete  and  70  tons  reinforcing  steel.  Plans  and  specifications 
are  on  file  at  the  above  office.  Copies  may  be  obtained  on  application 
to  Gardner  S.  Williams,  consulting  engineer,  for  which  a  deposit  of  $25 
will  be  required,  of  which  $20  will  be   refunded  upon  return  of  plans. 

TRAVERSE  CITY,  MICH.— At  an  election  held  March  28  the  proposi- 


tion to  iitbuc  $150,000  in  bonds  for  the  purchaNc  of  the  property  of  the 
(Juccn  City  El.  Lt.  &  I'wr.  Co.  wa»  carried. 

ALBERT  LKA,  MINN. — A  petition  has  been  preitentcd  to  the  City 
Council  asking  that  steps  be  taken  to  establish  a  municipal  etectric-ligbl 
plant  here. 

DULUTH,  MINN. — The  City  Council  voted  unanimously  not  to  make 
a  contract  with  the  Duluth  Edison  El.  Lt.  Co.  and  offered  to  purchase 
the  plant  of  the  company.  The  city  recently  voted  for  municipal  owner* 
ship  of   lighting   plant. 

FOLEY,  MINN. — The  Village  Council  has  granteil  a  franchise  to 
Harmon   Becker  to  construct  and  operate  an  electric-light  plant  here. 

ROSICAU,  MINN. — A  franchise  has  been  awarded  to  S.  F.  Hanaimc 
and  others  to  construct  and  maintain  an  electric-light  plant  here. 

WARREN,  MINN. — The  Council  is  not  contemplating  the  establish' 
iiient  of  a  municipal  electric-light  plant,  as  reported  in  the  issue  of 
.March  30.     The  city  has  a  municipal   plant.     W.   Haney  is  superintendent, 

WORTH INGTON,  MINN.— The  Council  contemplates  the  installation 
of  an  additional  generating  unit  in  the  municipal  clcctric-light  plant  and 
other    improvements    necessary    to    establish    a    24-hour    service. 

ZUMBROTA,  MINN. — Investigations  have  been  made  by  representa- 
tives of  the  Cannon  Falls  Elec.  Ser.  Co.  in  Zumbrota  with  a  view  of  sup- 
plying electricity  here  for  lamps  and  power  for  both  of  the  clay  plants. 
The  company,  it  is  stated,  proposes  to  purchase  the  local  plant,  owned  by 
C.   D.   Denison,  if  satisfactory  arrangements  can  be  made. 

ELLISVILLE,  MISS. — At  an  election  held  recently  the  proposition  to 
sell  the  municipal  electric-light  plant  to-  the  Laurel  Lt.  &  Ry.  Co.,  Laurel, 
for  $6,000  was  carried.  If  the  offer  is  accepted,  the  electric  railway  from 
Laurel   to  this  city   will   be  completed   within   18  months. 

TYLERTOWN,  MISS.— J.  C.  Flippen  and  C.  H.  Stevens  have  been 
granted  a  franchise  to  construct  and  operate  an  electric-light  system 
here. 

AURORA,  MO.— The  Lawrence  County  Wtr.,  Lt.  &  Cold  Storage 
Co.  has  completed  the  erection  of  its  transmission  line  to  Marionvilte 
and  contemplates  the  erection  of  additional  lines  during  the  coming 
summer.  W.  S.  Merkle,  1005  New  Bank  of  Commerce  Building,  St 
Louis,    Mo.,   is   consulting   engineer. 

BUTLER,  MO. — The  city  is  contemplating  the  installation  of  addi- 
tional   generating   machinery   in   the   municipal    electric    plant. 

JENNINGS,  MO. — David  P.  Leahy,  of  St.  Louis,  Mo.,  contemplatei 
the  installation  of  an  electric-light  service  in  Jennings,  plans  and  speci- 
lications  for  which  have  been  prepared  by  W.  S.  Merkle,  New  Bank  of 
Commerce  Building,   St.   Louis.     Jennings   has  not  a  post  office. 

LEWISTON,  MONT.— The  Lewiston  Pwr.  Co.  is  planning  to  erect  a 
power  plant  on  Spring  Creek  to  supply  this  city  with  electricity  for 
lamps  and  motors. 

NORi'OLK,  NEB.— President  H.  W.  Winter  of  the  City  Council  ha« 
signed  the  contract  with  the  Sugar  City  Cereal  Mills,  under  which  the 
company  is  to  furnish  electricity  for  pumping  the  city  water  for  a  period 
of  five  years  at  the  rate  of  2J4  cents  per  kw-hr.  The  company  will  begin 
the  service  as  soon  as  a  transformer  and  other  equipment  have  been 
installed  in  the  mills  and  an  automatic  pump  at  the  city  pumping  station. 

SEWARD,  NEB. — The  Blue  River  Pwr.  Co.  has  secured  a  site  along 
the    river   on   which   it   proposes  to   erect   a   second   power   plant. 

SHELTON,  NEB. — The  Shelton  Lt.  &  Pwr.  Co.  is  planning  to  improve 
its  system   during  the  coming  summer. 

NEWPORT,  N.  H. — The  citizens  have  voted  to  appoint  a  committee 
to  look  into  the  matter  of  extension  of  the  electric-light  system  in  the 
town,  also  improvements  to  the  present  service,  and  to  make  a  contract 
for  municipal  lighting  for  the  ensuing  year  on  any  basis  it  may  deem 
equitable  for  the  town,  provided  the  amount  of  the  contract  does  not 
exceed  $2,000. 

HACKETTSTOWN,  N.  J.— The  Hackettstown  El.  Lt.  Co.  contem- 
plates extending  its  transmission  line  to  Vienna  and  Great  Meadows  to 
supply  electricity  for  lamps  in  those  villages. 

HOBOKLN,  N.  J. — Plans  are  under  way  for  the  installation  of  orna- 
mental street  lamps  on  Washington  Street,  from  Newark  to  Fourth 
Street.      Herman   Geisman   is   interested. 

DEMING,  N.  M. — The  Federal  Lt.  &  Trac.  Co.  has  purchased  the 
properties  of  the  Deming  Ice  &  El.  Co.  here  and  proposes  to  install 
additional  equipment  in  the  plant  and  extend  the  transmission  system  to 
several  new  points  in  the  Mimbres  Valley.  Electricity  furnished  by  the 
plant  will  be  used  chiefly  for  operating  irrigation  pumping  plants. 

LORDSBURG,  N.  M. — D.  A.  Layne  and  W.  D.  Murray,  of  Silver 
City,  are  planning  to  install  an  electric-light  plant  and  ice  factory. 
Transmission  lines  will  be  erected  from  the  plant  to  the  Shakespere 
mining   district.      Robert"  E.   Cameron   is  manager. 

MORA,  N.  M. — Preparations  are  being  made  by  the  El.  Installation 
Co.  of  New  Mexico  for  the  installation  of  a  75^-kw  hydroelectric  plant 
in  Mora,  bids  for  which  have  been  received.  The  cost  of  the  proposed 
plant  is  estimated  at  from  $2,500  to  $5,000.  Henry  M.  Shaw,  Las 
Vegas,   is   manager. 

ANTWERP,  N.  Y. — The  Village  Board  has  entered  into  a  contract 
with  the  Antwerp  Lt.  &  Pwr.  Co.  for  street  lighting  for  a  period  of  fiV 
years.  The  contract  calls  for  tungsten  lamps.  The  company  was  also 
awarded  a  contract  for  pumping  the  village  water,  at  $1,000  per  year. 
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BUFFALO,  N.  Y. — The  Public  Service  Commission  has  directed  the 
(ufTalo  &  Lake  Erie  Trac.  Co.  to  install  an  additional  feeder  line,  ex- 
ending  from  its  substation  at  Athol  Springs  to  the  Blackwell  Canal,  on 
be  Hamburg  Pike,  the  cables  to  be  connected  to  the  feeder  system 
letwccn   the    Ridge   Road   and    Hamburg. 

CAMDEN,  N.  Y. — The  City  Council  is  considering  an  ordinance  pro- 
iding  for  a  $300,000  bond  issue  for  the  construction  of  a  municipal 
lectriclight   plant. 

ELMIRA,    N.     V. — The    Eclipse    Machine    Co.,    at     Elmira    Heights,    is 
>lanning    to   efluip   its    plant    for    electrical    operation    throughout,    contract 
'or  which  has  been   awarded  to  the  Turner  El.   Co.,   Elmira. 
GLEN  PARK,   N.  Y. — At  an  election   held  recently  the  proposition   for 
ghting   the   village   by  electricity   was   approved. 

T.AMESTOWN,  N.  Y. — Arrangements  have  been  made  by  the  Empire 
^ase  Goods  Co.  for  building  an  addition  to  its  plant  on  Foote  Avenue. 
Phe  plans  provide  for  a  new  power  plant  and  equipping  the  factory  for 
Jectrical    operations. 

CHARLOTTE,  N.  C— Sealed  proposals  will  be  received  by  the  Board 
»f  Water  Commissioners  until  April  11  for  setting  electrical  apparatus 
ind  wiring  and  furnishing  and  installing  steam  and  water  piping  in  the 
Catawba  River  pumping  station  of  the  Charlotte  water  works,  plans 
ind  specifications  for  which  are  on  file  in  the  office  of  Gilbert  C.  White, 
mgineer,    Charlotte. 

WHITAKERS,  N.  C— Bids  will  be  received  by  the  Mayor  and  Com- 
nissioners  at  the  office  of  the  Mayor  until  April  17  for  construction  of 
m  electric-light  plant.  For  further  information  address  J.  O.  Hearn, 
A'hitakers.  C.  E.  Fairbanks,  417  American  National  Bank  Building, 
Richmond,   Va.,   is   engineer. 

BINFORD,  N.  D. — The  Commercial  Club  is  considering  the  question 
)f    securing   an    electric-light    plant    for    Binford. 

PORTLAND,  N.  D. — Arrangements  are  being  made  to  secure  electric- 
ight   service   in    Portland    from    Mayville,    2   miles   distant. 

COLUMBUS,  OHIO. — The  Finance  committee  of  the  City  Council  has 
•ecommended  that  two  ordinances  be  drawn,  one  appropriating  $17,290 
:or  completing  the  cluster-lighting  system  in  the  business  section  and 
;he   other   $57,710   for   the   erection    of   substations   and   500   arc   lamps. 

LIMA,  OHIO. — The  installation  of  an  ornamental  street-lighting 
lystem  on  Main  Street,  from  Wayne  Street  to  the  Pennsylvania  Railroad, 
s  under  consideration  by  the  property  owners.  It  has  not  yet  been  de- 
;ided   whether   to   use   street   arches,   incandescent   lamps  or   arc   lamps. 

NAPOLEON,  OHIO. — Plans  have  been  adopted  for  improving  the 
llumination  of  the  business  section  of  the  city.  Tungsten  cluster  lamps 
rill  be  used. 

SIIILOH.  OHIO.— L.  T.  Cooper,  a  member  of  the  Cooper  Medicine  Co., 
ontemplates  the  installation  of  an  electric-light  plant  to  supply  electricity 
lere.  It  is  proposed  to  install  electrical  equipment  in  the  old  mill  on 
he  Stillwater  River,  located  on  his  farm. 

WOOSTER,  OHIO.— Proposals  will  be  received  by  Charles  E.  Thorne, 
lirector  of  the  Ohio  Agriculture  Experiment  Station,  until  April  25  for 
he  construction  of  an  addition  to  its  power  house  as  per  plans  and 
pccifications   on   file  at  the  Experiment   Station. 

YOUNGSTOWN,    OHIO.— The    Merchants'    Association    has    submitted 

proposition  to  the  City  Council  offering  to  erect  and  equip  168  orna- 
nental  lamp  standards  in  the  business  district.  The  offer  provides  that 
he  standards  shall  be  turned  over  to  the  city  free  of  cost  if  it  will  agree 
o  maintain  them  after  Jan.   1,   1913. 

YOUNGSTOWN,  OHIO.— The  City  Council  has  authorized  the  pub- 
ic service  director  to  expend  $175  for  the  purpose  of  engaging  an  elec- 
rical  engineer  to  make  investigations  and  report  to  the  Council  as  to 
he  feasibility  and  cost  of  installing  an  electric-light  plant  at  the  market 
louse  to  furnish  electricity  for  the  proposed  ornamental  street-lighting 
ystem  in  the  business  district. 

HOLDENVILLE,  OKLA.— Sealed  proposals  will  be  received  by  Wil- 
ard  S.  Levan,  city  clerk,  Holdenville,  until  April  13  for  material  and 
nachinery  for  extensions  and  improvements  to  the  water-works  system 
IS  follows:  For  15,000  lin.  ft.  of  10-in.  cast-iron  pipe;  20,000  lb.  of  lead; 
ine  electric  generating  unit,  consisting  of  one  75-kva,  2300-volt,  three- 
ihase,  60-cycle  generator  direct  connected  to  horizontal  steam  engine, 
witchboard  and  instruments  complete;  45,000  ft.  No.  6  waterproof  cop- 
>er  iron;  130  northern  cedar  poles,  30  ft.  long,  6-in.  tops,  with  cross- 
irms,  guys,  braces,  insulators,  etc.';  one  bronze  fitted  horizontal  turbine 
)ump,  having  a  capacity  of  625  gal.  per  minute  against  a  head  of  112 
t.  direct  connected  to  a  35-hp,  2300-volt,  three-phase,  60-cycle  motor, 
vith  auto  starter;  one  72-in.  x  18-ft.  horizontal-return  tubular  boiler. 
Specifications  are  on  file  at  the  office  of  the  city  clerk  or  may  be 
)btained  from  Goodwin  &  Harper,  920  Scarritt  Building,  Kansas  City, 
Wo.,  consulting  engineers. 

IDABEL,  OKLA.— The  Idabel  Lt.  &  Fuel  Co.  has  applied  for  a  20- 
rear    franchise    in    Idabel. 

OKLAHOMA  CITY,  OKLA.— Sealed  bids  will  be  received  at  the  of- 
fice of  the  supervising  architect.  Treasury  Department,  Washington, 
D.  C,  until  May  1,  for  the  installation  of  a  vacuum-cleaning  system  in 
he  United  States  post  oflice  at  Oklahoma  City,  in  accordance  with  draw- 
ngs  and  specifications,  copies  of  which  may  be  obtained  at  the  above 
office  or  at  the  office  of  the  superintendent,  Oklahoma  City.  James 
Knox    Taylor    is   supervising    architect. 


BECHTELSVILLE,  PA.— The  installation  of  an  electric-light  plant 
in    Bechtelsville    is    under    consideration. 

CAMP  HILL,  PA.— The  Borough  Council  has  adopted  a  resolution 
authorizing  the  secretary  to  make  investigations  to  ascertain  the  cost  of 
installing  a  municipal  electric-light   plant  and   water-works  system. 

COATESVILLE,  PA.— The  installation  of  a  municipal  electric-light 
plant  is  under  consideration  by  the   Borough  Council. 

INTERCOURSE,  PA.— The  Intercourse  El.  Lt.,  Ht.  &  Pwr.  Co.  has 
increased  its  capital  stock  from  $6,000  to  $15,000. 

PHILADELPHIA,  PA.— Bids  will  be  received  at  the  office  of  the 
U.  S.  Marine  Corps,  Depot  of  Supplies,  1100  South  Broad  Street,  Phila- 
delphia, Pa.,  until  April  11,  for  installing  one  electric  generating  unit. 
For  further  information  address  Cyrus  S.  Radford,  assistant  quarter- 
master,   in    charge    of   depot. 

SH.ARON,  PA.— The  stockholders  of  the  Mahoning  &  Shenango  Val- 
ley Ry.  &  Lt.  Co.  have  authorized  an  increase  in  the  capital  stock  of 
the  company  from  $10,000,000  to  $65,000,000,  the  proceeds  to  be  used 
for  extensions  as   needed. 

WEST  BROWNSVILLE,  PA.— The  Lily  Coal  &  Coke  Co.  is  planning 
to  install  equipment  at  its  new  plant  at  West  Brownsville,  Pa.,  at  a  cost 
of  about  $300,000.  The  plant  will  be  equipped  for  electrical  operation 
and  will  have  an  output  of  3000  tons  daily.  S.  A.  Scott,  McDonald,  Pa., 
and  Thomas   Lily,   Brownsville,  are  among  the  directors. 

PROVIDENCE,  R.  I.— The  Narragansett  El.  Ltg.  Co.  has  petitioned 
the  State  Legislature  for  permission  to  increase  its  capital  stock  from 
$7,000,000  to  $10,000,000.  The  company  contemplates  extensive  improve- 
ments which  if  carried  through  will  involve  an  expenditure  of  $800,000. 
Arthur   B.    Lisle   is  general   manager. 

PROVIDENCE,  R.  I. — The  special  committee  on  lighting  franchise  of 
the  City  Council  has  submitted  a  proposition  to  the  Narragansett  El. 
Ltg.  Co.  involving  a  10-year  exclusive  franchise  for  lighting  the  streets 
and  a  five-year  exclusive  power  franchise.  If  the  proposition  is  accepted 
by  the  company  and  ratified  by  the  City  Council,  it  will  save  the  city 
about  $100,000  per  year.  The  cost  of  the  system  proposed  is  estimated 
at  about  $256,940.  The  plans  provide  for  450  arc  lamps  at  $85  each 
per  year,  550  arc  lamps  at  $75  per  lamp  per  year,  four  triple  arc  lamps 
at  $235  each,  50  five-lamp  tungsten  clusters  at  $90  each  per  year,  5000 
tungsten  lamps  at  $14  each  per  year  and  200  tungsten  lamps  at  $19  per 
lamp  per  year. 

WOONSOCKET,  R.  I.— A  bill  has  been  presented  to  the  State  Legis- 
lature providing  for  an  increase  in  the  capital  stock  of  t'he  'VVoonsocket 
Electric  Machine  &  Pwr.   Co.   from  $500,000  to   $700,000. 

GARRETSON,  S.  D. —  Ihe  proposition  submitted  by  Emil  Benson  for 
the  installation  of  an  electric-light  plant  here  has  been  approved  and  a 
franchise  will  be  granted  the  company  by  the  City  Council.  Under  the 
terms  of  the  agreement  the  company  will  furnish  15  lOO-watt  lamps  and 
five   150-watt  lamps,   at  $62.50   per  month. 

CROCKETT,  TEX.— The  capital  stock  of  the  Crockett  Ice,  El.  Lt.  & 
Pwr.  Co.  has  been  increased  from  $10,000  to  $20,000.  It  is  proposed 
to  make  improvements  to  the  plant. 

LIVINGSTON,  TEX. — Arrangements  have  been  made  whereby  the 
Livingston  Mfg.   Co.   will  light  the  streets  of  the  town   with  electricity. 

M.XRLIN,  TEX. — The  City  Council  has  granted  a  franchise  for  the 
installation  of  an  electric  light  and  power  system  here  to  Waco  (Tex.) 
capitalists. 

NACOGDOCHES,  TEX.— At  an  election  held  March  19  the  proposi- 
tion to  issue  $65,000  in  bonds  for  an  electric-light  plant,  a  sewerage  sys- 
tem and  street  paving  was  carried. 

PORT  AR.XNSAS,  TEX.— Jones  &  Cotter  are  contemplating  the  in 
stallation   of  an  electric-light   plant  in   Port  Aransas. 

PORT  LAVACA,  TEX.— The  Port  Lavaca  Lt.  &  Pwr.  Co.  is  contem- 
plating extending  its  lighting  system  to  outlying  districts  of  the  towns 
and  will  also  furnish  an  all-night  service. 

BARTON,  VT. — The  Village  Trustees  have  been  instructed  to  install 
an  additional  water  wheel  and  dynamo  at  the  municipal  electric-light 
plant  at   Charleston.      The  cost  is  estimated  at   from   $8,000  to  $9,000. 

RICHMOND,  VA. — Sealed  proposals  will  be  received  at  the  oflSce  of 
the  supervising  architect,  Department  of  the  Treasury,  Washington,  D.  C. 
until  May  13  for  furnishing  two  electric  passenger  elevators,  two  hydraulic 
lifts  and  pumping  plant  in  the  reconstruction  of  the  U.  S.  post  office, 
court  house  and  custom  house  at  Richmond,  Va.,  in  accordance  with 
drawings  and  specifications,  copies  of  which  may  be  obtained  at  the  above 
office.     James  Knox  Taylor   is   supervising  architect. 

EDMOND.S,  W.XSH. — .Arrangements  are  being  made  for  the  construe 
tion  of  an  electric  railway  from  Eighty-fifth  Street  in  .Seattle  through 
Edmonds  to  Everett.  C.  T.  Beeson  is  president  of  the  company  and 
W.   C.   Bickford  chief  engineer. 

KELSO,  W.\SH. — The  Washington-Oregon  Pwr.  Co.  contemplates  ex- 
tending its  transmission  line  from  Kelso  to  Centralia  and  Chehalis. 

PUC;ET  sound,  wash.— Sealed  proposals  will  be  received  at  the 
Bureau  of  Yards  and  Docks,  Navy  Department,  'W'ashington,  D.  C,  until 
April  27  for  furnishing  two  100-kw  motor-generator  sets  and  controlling 
panels  at  the  navy  yard,  I'uget  Sound,  Wash.  Specifications  may  be  ob- 
tained on  application  to  the  bureau  or  to  the  commandant  of  the  navy 
yard  named.  The  cost  of  the  work  is  estimated  at  about  $8,000.  William 
M.   Smith  is  acting  chief  of  bureau. 
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SKAl  1 1.I.,  \\'.\.S11.^ — -W  .  J.  lluycock  and  usiiuciatc»  liave  been  grjinlnl 
a  20'ycttr  fiunchise  to  bnilil  aixl  operate  a  hydroelectric  plant. 

HLOOMINGTON.  WIS.— The  l.iinca»tcr  K\.  Lt.  Co..  Lancaster,  has 
.il'plicd  to  tlic  V'illnKc  Hoard  (or  a  I'ranchise  to  supply  electricity  (or 
l.ini|is,   hi'Ut  and   motors   here. 

COin>F.RAY,  WIS. — Surveys  are  being  niadi-  liy  the  .Aii)!!!  I  iimbci 
Co.,  of  Crnnd  K.'ipids,  Wis.,  for  the  t-onsirui-tioii  of  .1  huKc  duni  on  the 
Cliippewa  Kivc-r,  in  Kadissoii,  »»rk  on  wlmli  will  bcKin  in  the  near 
future. 

.MIN'KK.M,  POINT,  WIS.— The  Mincr;il  I'oint  Kl.  I.t.  Co.  has  been 
reorKaniied  under  the  name  of  the  Mineral  I'oint  I'ub.  Service  Co.  The 
company  is  eontemplntintE  extending  its  transmission  lines  this  year  to 
.Mirtlin,  Rewcy,  Clifton,  Edmund,  Cobb,  Shea,  IliKhland  and  VViuKvillc. 
The  new  line  is  to  be  built  to  carry  13,200-volt,  three-phase  current. 
Vaugh  &  Meyer,  of  Milwaukee,  are  consulting  engineers.  F.  C.  Lud- 
den   is   president. 

.MERRITT.  H.  C,  C.\N.— The  Merrill  Pwr.  &  I.t.  Co.  is  reported  to 
have   subinilled   a   proposition   to   sell   its  plant   lo  the   town. 

HR.VNTKORD,  ONT.,  CAN.— The  Hydro-Electric  Power  Commission 
has  submiiied  estimates  of  the  cost  of  installing  apparatus  for  distributing 
1000  hp  in  this  vicinity.  The  overhead  system,  using  wooden  poles,  is 
estimated  to  cost  $98,849,  and  an  underground  distributing  system  with 
installation  of  ornamental  lamp  standards,  carrying  live-lamp  clusters, 
$178,602. 

DUNDAS,  ONT.,  CAN.— The  Dominion  Pwr.  &  Transmission  Co.,  it  is 
reported,  contemplates  the  erection  of  a  new  substation  and  will  remodel 
the  electric  plant  here.     W.   C.   IIav»kins,  Hamilton,  is  general   manager. 

LONDON,  ONT.,  CAN.— The  London  &  Lake  Erie  Transportation  Co. 
has  entered  into  a  contract  with  the  Hydro-Electric  Commission  for  SOO 
hp  or  more  at  $28  per  hp.  The  company  proposes  to  make  improve- 
ments to  its  system,  including  the  purchase  of  new  cars  and  other  equip- 
ment, to  cost  about  $10,000. 

PETERBORO,  ONT.,  CAN.— Application  has  been  made  to  the  Ontario 
Legislature  by  the  City  Council  for  permission  to  expropriate  the  plant 
of  the  Peterboro  Lt.  &  Pwr.   Co. 

MOOSE  JAW,  SASK.,  CAN.— Sealed  tenders  will  be  received  by  the 
City  Commissioners  until  April  17  for  a  steam  plant  under  contract  "D" 
as  follows:  Section  1 — water-tube  boilers  and  accessories;  Section  2 — 
mechanical  draft  equipment;  Section  3 — fuel  economizer;  Section  4 — coal 
and  ash-handling  equipment.  Specifications  and  all  information  may  be 
obtained  on  application  to   T.   D  Peters,  electrical  superintendent. 


New  Industrial  Companies 

THE  BAIRD  EQUIPMENT  COMPANY,  of  Chicago,  HI.,  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  Robert  C.  Wheeler,  Cecil 
Barnes  and  Charles  L.  Cobb.  The  company  proposes  to  manufacture 
electrical  and  mechanical  goods. 

THE  BUFFALO  ELECTImC  VEHICLE  COMPANY,  of  Buffalo, 
N.  Y.,  has  been  incorporated  by  William  J  P.  Seipp,  William  C.  Feuchter 
and  Thomas  R.  Wheeler,  all  of  Butifalo.  The  company  is  capitalized  at 
$1,000,000  ?nd  proposes  to  manufacture  ana  deal  in  motor  vehicles,  etc. 

THE  ELECTRICAL  ENGINEERING  &  CONTRACTING  COMPANY, 
of  Raleigh,  N.  C,  has  been  incorporated  with  a  capital  stock  of  $15,000 
by  S.  T.  Stewart,  C.  N.  Freeman  and  B.  E.  Taylor.  The  company  pro- 
poses to  construct  electric  and  gas  lighting  systems  and  install  steam- 
heating   plants,   etc. 

THE  ENGSTROM  ELECTRICAL  MANUFACTURING  COMPANY, 
of  Chicago,  111.,  has  been  granted  a  charter  with  a  capital  stock  of 
$10,000  for  the  purpose  of  manufacturing  electrical  and  mechanical 
goods.  The  incorporators  are:  Nels  A.  Engstrom,  George  A.  Mayer  and 
Ivan    Engstrom. 

THE  GAS  &  ELECTRIC  DEMONSTRATOR  COMPANY,  of  Stam- 
ford, Conn.,  has  been  granted  a  charter  with  a  capital  stock  of  $350,000 
for  the  purposes  of  manufacturing  electrical  appliances.  The  incorpora- 
tors are:   Barton  L.   Babcock,  A.  E.  P^at  and  H.   M.   Smith,  of  New  York. 


New  Incorporations 

BIRMINGHAM,  ALA.— The  Tidewater  Pwr.  Co.  has  filed  application 
for  a  charter  with  a  nominal  capital  stock  of  $2,000  for  the  purpose  of 
supplying  electricity  for  lamps  and  motors  in  Birmingham,  Bessemer, 
Brookwood,  Tuscaloosa,  Gadsden,  Attalla,  Alabama  City,  Ashville,  Spring- 
ville  and  other  towns  and  cities.  The  officers  of  the  company  are:  J. 
M.  Dewberry,  president,  and  R.  D.  Johnston,  Jr.,  secretary.  The  main 
office  of  the  company   will  be  located  in  Birmingham.  , 

PINE  BLUFF,  ARK.— The  Pine  Bluflf  Co.  has  been  incorporated  by 
Henry  B.  Stillman,  Walter  Haviland,  Henry  M.  Haviland,  Charles  A. 
Lewis,  Arthur  N.  Taylor,  William  B.  White  and  Smith  Weygant.  The 
company  is  capitalized  at  $1,200,000  and  proposes  to  operate  street  rail- 
way, electric  light  and  power  systems  in  the  city  of  Pine  Bluflf  and  other 
places. 


I.D.S  .ANdELKS,  CAL. —  1  ht-  Soiilhcin  Caliloinia  Uliliticb  Co.  Iiu 
hcrii  incorporated  by  W.  S.  Pcluubct,  Maurice  Sulziiian  and  Myrun  M. 
Willicc.  The  company  is  capiluli«ed  at  $10,000,000  and  proposes  10 
erect  a  power  plant  to  supply  electricity  to  the  San  Diego,  Riverside  A 
Los    Angeles    Ry.   Co. 

RIVERSIDE,  CAL.— The  Rivcrside-Redlands  Ry.  Co.  hati  been  char- 
Icrcd  with  a  capital  stock  of  $2,500,000  (or  the  purpose  of  building  an 
electric  railway  to  connect  Riverside,  Rcdiands  and  intervening  towns. 
Charles   E.   Johnson  and   others  are  interested. 

RIVERSIDE,  CAL. — The  Southern  California  Utilities  Co.  has  been 
incorporated  with  a  capital  stock  of  $10,000,000  for  the  purpose  of  gen- 
erating and  distributing  electricity  in  .San  Diego,  Riverside  and  Ocean 
Counties.  The  iiuoriiorators  are:  Charles  K.  Waitc,  M.  M.  Milice,  La 
Monte  Siinms,  of  Riverside;  W.  S.  Peloubet  and  Maurice  Salzman,  of 
Los   Angeles. 

SAN  BERNARDINO,  CAL.— The  Ontario  &  Upland  Tel.  Co.  has  bees 
granted  a  charier  with  a  capital  stock  of  $300,000  by  K.  H.  Campbell, 
\\  .    A.    l-'rcemire,   J.    K.    Pollock,    K.    (;.    White   and   others. 


Trade  Publications 


ST()R.\(iK  I! ATTERIES.— In  its  Bulletin  No.  135  the  Electric  Storage 
Battery  Company,  Philadelphia,  describes  the  installation  of  "Chloride" 
batteries  used  for  signaling  and  interlocking  at  the  new  Chicago  passenger 
terminal  of  the  Chicago  &  Northwestern  Railway.  Use  is  made  of  a 
total  of  533  cells  for  this  purpose. 

R.MLWAY  MOTOR.— Descriptive  Leaflet  No.  2440  of  the  Westing- 
house  Electric  &  Manufacturing  Company  describes  the  Westinghouse 
split-frame  commutating-pole  railway  motor  323-.'\.  This  motor  has  a 
rating  of  32  hp  at  500  volts  and  38  hp  at  600  volts.  The  leaflet  describe* 
and  illustrates  in  detail  the  component  parts  of  the  motor,  and  in  addi- 
tion  shows   the  performance  curves  at  both   the   rated   voltages. 

STEAM  TURBINES. — "Terry  Service"  is  the  title  of  an  attractive 
booklet  brought  out  by  the  Terry  Steam  Turbine  Company,  90  West 
Street,  New  York.  It  shows  the  wide  range  of  uses  of  the  company'a 
turbines  now  in  use  driving  generators,  pumps,  forced-draft  and  gas 
blowers,  etc.  It  also  gives  the  names  of  prominent  installations  and  is 
striking  evidence  of  the  increasing  use  of  small  steam  turbines  in 
various    industries. 


Business  Notes 


THE  BENJAMIN  ELECTRIC  MANUFACTURING  COMPANY,  Chi- 
cago, has  added  to  its  sales  force  Mr.  A.  E.  Lubeck,  who  will  travel  in 
the  Central  States  with  headquarters  in  Chicago.  It  has  also  secured 
the  services  of  Mr.  Otis  L.  Johnson,  formerly  with  the  National  Lamp 
-Association,   who  will  have  charge  of  the  illuminating  department. 

GEORGE  CUTTER  COMPANY.— As  the  result  of  the  recent  com- 
bination of  the  George  Cutter  Company,  of  South  Bend,  Ind.,  and  the 
J.  Lang  Electric  Company,  of  Chicago,  arrangements  are  under  way  to 
conduct  the  major  part  of  the  manufacturing  operations  of  the  George 
Cutter  Company,  which  is  the  name  of  the  combined  company,  at  South 
Bend.  Ultimately,  however,  it  is  believed  that  the  executive  and  sales 
departments  will  be  managed  from   Chicago. 

THE  ZEE  SOCKET  &  MANUFACTURING  COMPANY  has  been 
recently  incorporated  to  manufacture  incandescent-lamp  sockets  under  the 
Schoenberg  and  Both  patents.  The  principal  members  of  this  corpora- 
tion are:  B.  B.  Dinsmore  and  Frederick  Duggan,  of  the  Imperial  Porce- 
lain Works,  Trenton,  N.  J.;  John  H.  Parker,  of  C.  S.  Knowles,  Boston, 
and  Ralph  A.  Schoenberg,  of  the  Sarco  Company.  The  Zee  Socket  & 
Manufacturing  Company  will  operate  plants  at  New  Bedford,  Chelsea  and 
Burrage,    Mass. 

RICKARD  &  SLOAN.— Messrs.  William  L.  Rickard  and  Clifford  A. 
Sloan  announce  the  organization  of  an  advertising  company,  which  will 
conduct  its  business  under  the  corporate  name  of  Rickard  &  Sloan.  The 
offices  of  the  company  are  located  in  the  Evening  Post  Building,  20  Vesey 
Street,  New  York.  Particular  attention  will  be  given  to  the  planning 
and  management  of  advertising  campaigns  for  concerns  engaged  in  the 
manufacture  of  mechanical  and  electrical  apparatus  and  accessories. 
The  service  of  the  company  will  include  the  writing  and  placing  of 
advertising  in  trade  and  other  periodicals  and  the  production  and  dis- 
tribution  of  bulletins,   catalogues   and   circulars. 

MADSEN  RESEARCH  LABORATORY.— Mr.  Charles  P.  Madsen, 
electric  heating  engineer,  who  has  had  his  office  and  research  laboratory 
at  38  North  Clinton  Street,  Chicago,  since  last  summer,  recently  met 
with  a  fire  loss  which  did  not  cause  serious  damage  to  his  laboratory  and 
equipment,  but  rendered  the  building  unsuitable  to  use  and  compelled 
Mr.  Madsen  to  seek  new  quarters.  In  order  to  take  care  of  a  great 
increase  in  business  which  he  has  enjoyed  the  last  few  months,  he  is 
separating  his  office  and  drafting  department  from  the  laboratory.  His 
office  is  now  located  at  324  McCormick  Building,  and  the  laboratory  has 
been  removed  to  Lewis  Institute,  where  Mr.  Madsen  has  carried  on  con- 
siderable research  in  the  past  and  has  delivered  a  number  of  lectures.  Mr. 
Madsen  will  have  at  Lewis  Institute  a  piivate  laboratory  of  his  own 
supplemented  by  the  other  facilities  there. 
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Directory  of  Electrical  Associ- 
ations, Societies,  Etc. 

Alabama  l.rciir  &  '1'raction  Association.  Secrelary-Treasurer,  Geo. 
S.   Emery,  11   N.   Royal  St.,  Mobile,  Ala. 

American  Kieciric  Kailway  Accountants'  Association.  Secretary, 
H.  E.  Weeks,   Davenport,  la. 

.•\merican  Electric  Railway  Engineering  Association.  Secretary, 
Norman  Litchtield,  Interborough  Rapid  Transit  Company,  New  York. 

American  Electric  Railway  Association.  Secretary,  H.  C.  Donecker, 
Engineering  Societies  Building,  29  West  39th  St.,  New  Vork.  Conven- 
tion, Chicago,   111.,  Oct.  7-11,   1912. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,  South  Bethlehem,  Pa.  Convention,  Boston,  Mass., 
April    18-20,    1912. 

.'Vmerican  Electro-Therapeutic  Association.  Secretary,  Dr.  J.  Wil- 
lard  Travell,  27  East  11th  St.,  New  York.  Convention,  Richmond,  Va., 
Sept.  3-5,  1912. 

.American  Institute  of  Consulting  Engineers.  Secretary-Treasurer, 
Eugene  W.  Stern,  103  Park  Ave.,  New  York  City.  The  Council  meets 
the   first   Friday   of   every   month. 

.\merican  Institute  of  Electrical  Engineers.  Secretary,  F.  L.  Hutch- 
inson. Engineering  Societies  Building,  29  West  39th  St.,  New  York. 
Meeting,  second  Friday  of  each  month,  excepting  June,  July,  August  and 
September.      Annual   meeting,   Boston,    Mass.,   June   25-28. 

American  Physical  Society.  Secretary,  Ernest  Merritt,  Cornell  Uni- 
versity, Ithaca,  N.   Y. 

Arkansas  Association  of  Public  Utility  Operators.  Secretary,  E. 
H.  Hardin,  Hot  Springs,  Ark.     Convention,  Little  Rock,  Ark.,  May  20-22. 

Association  of  Edison  Illuminating  Companies.  Secretary,  H.  T. 
Edgar,   Seattle,   Wash. 

.Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
James   Farrington,    Steubenville,   Ohio. 

Association  of  Railway  Electrical  Engineers.  Secretary,  J.  Andreu- 
cetti,   Chicago  &   Northwestern   Railway,    Chicago. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,   135  Adams  St.,  Chicago. 

Colorado  Electric  Club.  Secretary,  C.  F.  Oehlmann.  Meets  every 
Thursday   at   Albany   Hotel,   Denver,   Colo. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secretary, 
F.   D.   Morris,   323   Hagerman   Building,   Colorado   Springs,   Colo. 

Electric  Club,  Chicago.  Secretary,  W.  M.  Connelly,  1417  Monad- 
nock  Block,  Chicago.     Meets  every  Wednesday  noon,  303  Wabash  Ave. 

Electrical  Contractors'  Association  of  New  York  State.  Secretary, 
Geo.  W.  Russell,  Jr.,  25  West  42d  St.,  New  York. 

Electrical  Contractors'  Association  of  State  of  Missouri.  Secre- 
tary, Ernest  S.   Cowie,   1413   Grand  Ave.,  Kansas  City,   Mo. 

Electrical  Credit  Association  of  Chicago.  Secretary,  Frederic  P. 
Vose,  Marquette  Building,  Chicago. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  125 
Michigan  Ave.,  Chicago.     Annual  meeting,  Chicago,  January  each  year. 

Electrical  Trades  Association  of  Canada.  Secretary,  William  K. 
Stavely,  Royal   Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
Albert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
Monthly  meeting,  San  Francisco,  second  Thursday   of  each  month. 

Electrical  Trade  Society  of  New  York  (Member  National  Electrical 
Credit  Association).  Secretary,  Franz  Neilson,  80  Wall  St.,  New  Vork. 
Board  of  Directors  meets  second  Thursday  of  each  month. 

Electric  Trades  Association  of  Philadelphia.  Secretary,  J.  W. 
Crum,  1324  Land  Title  Building,  Philadelphia,  Pa.  Meetings,  second  and 
fourth    Thursday   of   each    month. 

Electrical  Vehicle  Association  of  America.  Assistant  Secretary, 
Harvey  Robinson,  245  West  42d  St.,  New  York.  Meeting,  fourth  Tues- 
day of  each   month. 

Empire    State    Gas    &    Electric    Association.      Secretary,    Charles    II. 

B.  Chapin,   Engineering  Societies   Building,   29   West  39th   St.,   New   York. 
Florida    Electric    Light    &    Power    Association.      Secretary,    II.    C. 

Adams,   West  Palm   Beach,  Fla. 

Gas,  Electric  &  Railway  Association  of  Oklahoma.  Secretary,  H. 
\'.   Bozell,   Norman,   Okla. 

Illinois  State  Electrical  Association.  Secretary,  II.  K.  Chul)buck. 
Peoria,  111. 

Illuminating  Engineering  Society.  Secretary,  P.  S.  Millar,  Engi- 
neering Societies  Building,  29  West  39th  St.,  New  York.  Sections  in 
New  York,  New  England,  Philadelphia  and  Chicago. 

Independent  Electrical  Contractors'  Association  of  Greater  New 
York.     Secretary,  A.   Newburger,   1153  Myrtle  Ave.,   Brooklyn,   N.   Y. 

Indiana  Electric  Light  Association.  Secretary,  J.  V.  Zartman,  In- 
dianapolis, Ind. 

Internal  Combustion  Engine  Association.  Secretary,  Chas.  Kratch, 
416  W.  Indiana  St.,  Chicago.     Meetings,  second  Friday  of  each  month. 

International    .\ssociation    of    Municipal    Electricians.      Secretary, 

C.  R.  George,  Houston,  Tex. 

International  Electrotechnical  Commission  (international  body 
representing  various  national  electrical  engineering  societies  contributing 
to  its  support).  Secretary,  C.  le  Maistre,  28  Victoria  St.,  Westminster, 
London,  S.  W.,  England.     Next  meeting  at  Berlin  in   1913. 


lowA  Electrical  Association.  Secretary,  A.  W.  Zahm,  Mason  City,  la. 
Convention,   Des  Moines,    la.,  April   24-25,    1912. 

Iowa  Street  &  Interurban  Association.  Secretary,  H.  E.  Weeks, 
Davenport,   la. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
D.  Nicholson,  Newton,  Kan.  Annual  meeting  at  Manhattan,  Kan.,  Oct. 
17-19,    1912. 

Louisiana  Electrical  Association.  Secretary,  W.  H.  Bower  Spangen- 
berg,  627  Poydras  St.,  New  Orleans,  La.  Meets  third  Monday  of  each 
month. 

Maine  Electrical  .Association.  Secretary,  Walter  S.  Hyman,  Water- 
ville,    Maine. 

Minnesota  Electrical  .Association.  Secretary,  E.  F.  Strong,  Chaska, 
Minn. 

Missouri  Electric,  Gas,  Street  Railway  81  Water  .Association. 
Secretary,  N.  J.  Cunningham,  Springfield  Gas  &  Electric  Co.,  Spring- 
field, Mo.     Convention,  Joplin,  Mo.,  .April   11-13,   1912. 

National  .Arm,  Pin  &  Bracket  Association.  Secretary,  J.  B.  Magers, 
Madison,   Ind. 

National  District  Heating  Association.  Secretary,  D.  L.  Gaskill, 
Greenville,  Ohio.  Next  annual  convention  at  Detroit,  Mich.,  June  25-27, 
1912. 

National  Electrical  Contractors'  .Association  of  the  Unitep 
States.  Secretary,  W.  H.  Morton,  41  Martin  Building,  Utica,  N.  Y. 
Next  annual  convention,  July  17-19,   1912,  Denver,  Col. 

National  Electric  Light  .-\ssociation.  Executive  Secretary,  T.  C 
Martin,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
Next  annual  convention   at  Seattle,   Wash.,  June   10-13,    1912. 

National  Electric  Light  Association,  Canadian  Section.  Secretary, 
T.  S.  Young,  220  King  St.  West,  Toronto,  Can.  Convention,  Ottawa, 
Ont.,    June    19-21,    1912. 

National  Electric  Light  .Association,  Commercial  Section.  Secre- 
tary, P.   S.   Dodd,   1823   E.  45th  St.,  Cleveland,  Ohio. 

National  Electric  Light  .Association,  Eastern  New  York  Section. 
Secretary,  W.  A.  Wadsworth,  Schenectady  Illuminating  Company,  Sche- 
nectady,   N.    Y. 

National  Electric  Light  .Association,  Georgia  Section.  Secretary- 
Treasurer,  T.  W.  Peters,   Columbus  Railway  Company,   Columbus,  Ga. 

National  Electric  Light  Association,  Michigan  Section.  Secretary, 
Herbert  Silvester,  18  Washington  Boulevard,  Detroit,  Mich.  Conven- 
tion, June  21-25,   S.S.   Majestic. 

National  Electric  Light  Association,  Mississippi  Section.  Sec- 
retary, A.  H.  Jones,  McComb  City,  Miss.  Convention,  Vicksburg,  Miss., 
-May  28-30. 

National  Electric  Light  Association,  Nebraska  Section.  Secre- 
tary-Treasurer, S.  J.   Bell,  David  City,   Neb. 

National  Electric  Light  Association,  New  England  Section.  Sec- 
retary, Miss  O.  A.  Bursiel,   149  Tremont  St.,  Boston,  Mass. 

National  Electric   Light   Association,    New   Ha.mpshire   Section. 

National  Electric  Light  Association,  Northwest  .Association.  Sec- 
retary,  N.    W.    Brockett,   Cataract    Building,    Seattle,    Wash. 

National  Electric  Light  .Association,  Pennsylvania  Section.  Sec- 
retary-Treasurer,  W.    E.    Long,   Philadelphia,    Pa. 

National  Electric  Light  Association,  Power  Transmission  Section. 
Secretary,   D.   B.   Rushmore,  234  Union   St.,   Schenectady,   N.   Y. 

National  Electrical  Credit  .Association.  Secretary,  Frederic  P.  \'ose, 
1343    Marquette    BIdg.,    Chicago. 

National  Electrical  Inspectors'  .Association.  Secretary,  W.  L. 
Smith,    Concord,    Mass. 

National  Electrical  Supply  Jobbers'  .Association.  Secretary,  Frank- 
lin Overbagli,   411   South   Clinton   St.,  Chicago,   III. 

National  Fire  Protection  .Association.  Secretary,  R.  Sweetland,  141 
Milk   St.,   Boston,  Mass.     Next  biennial  meeting,   March,   1913. 

National  Independent  Telephone  Association.  Secretary,  Richard 
Valentine,   Janesville,   Wis. 

New  England  Electrical  Trades  Association.  Secretary,  .Alton  F. 
Tupper,  84  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each  month. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl   St.,   Boston,  Mass.      Meets  last  Thur.sday   of  each  month. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  L.  G. 
Marks,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth   Tuesday    of   each   month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  Engineering 
Societies   Building,   33   West   39th   St.,   New   York. 

Ohio  Electric  Light  .Association.  Secretary,  D.  L.  Gaskill,  Green- 
ville, Ohio.  Next  annual  meeting.  Breakers  Hotel,  Cedar  Point,  Ohio, 
July   16-19,   1912. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Sec- 
retary,   Prof.   I.   E.    Sanborn,   Ohio   State   University,   Columbus,   Ohio. 

Pittsburgh  Electric  Booster  Club.  Recording  Wattmeter,  O.  R. 
Bombach,  919  Liberty  Ave.,  Pittsburgh,  Pa.  Meetings,  fourth  Monday 
of   each    month. 

Rejuvenated   Sons   of   Jove.      Jupiter,    R.    L.    Jaynes,    Pittsburgh,    Pa.; 
Mercury    (Secretary),    E.    C.    Bennett,    St.    Louis,    Mo. 
■  Society    for   the   Promotion    of   Engineering    Education.      Secretary, 
H.    II.    Norris,   Cornell   University,    Ithaca,    N.    Y. 

Society  of  W'ireless  Telegraph  Engineers.  Secretary,  E.  B.  Moore, 
39  Trinity  Place,  Boston,  Mass.  Monthly  meeting,  first  Saturday  of  each 
month,  at  the  Massachusetts  Institute  of  Technology,  Boston. 
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Sou  t  II  WK.STKRN       Kl.KllkU'AI.      &      UaS       .\»MH.' I ATION.  ScCICtaiy,       I).       li. 

Fiahrr,  3419  Hall   St.,   Dnllnn,  'I'cx.     Convcnlion,  San  Antonio,  Tex.,   Ajiril 
25-27.    1912. 

STRKrT  Raiiwav  Association  ot  tiik  Staik  ok  Nkw  Yokk.  Secretary, 
J.  C.    c:olIiii.H,    Kochesier,    N.    Y. 

Vekmont  Ki.bcthicai.  Association.  Secretary-Treasurer,  A.  H.  Mars- 
den,  Manchester,  Vt. 

Western  Association  or  Electrical  Insi-ectors.  Secretary,  W.  S. 
Boyd,  76  West  Monroe  St.,  riiicaKO,  111.  Convention  St.  Louis,  Mo., 
Jan     27  30,    1913. 


Wehii'.iin  S<)cii!rv  or  Knoinkkrs,  Klcttrical  Section,  formerly  Chicago 
Klectricnl  Association.  Secretory,  J.  II.  Wanler,  1737  Monadnock  Hlock, 
Chicago.  KeKular  meetinKS.  (irst  Fricjay  of  each  month,  except  January, 
July  and   AuKUst.     Annual   meeting,  Tuesday  after  Jan.   1  each  year. 

Wisconsin  Ki.kctricai.  Association.  Secretary,  George  Allison,  Ste- 
])lienson    liuildiiiK,    Milwaukee,    Wis. 

Wi.sconsin  I'ii.HcTRicAi.  CONTRACTORS*  ASSOCIATION.  Secretary,  Alhert 
Petertnann,  Milwaukee,  Wis.  Summer  meeting,  Waupaca  and  Chain-of- 
lakes.    Wis.,    AiiKUst,    1912. 

\\  i.scoNMN  Institute.  Secretary,  Alfred  N.  Goldsmith,  College  of  the 
City   of   New    York,   New   York. 
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1.020.975.  SELECTIVE  SIGNALING  SYSTEM;  E.  R.  Gill,  Yonkers, 
N.    ^■.      -Vpp-    lilcil    Ooc.    8,    1909.      Telephonic    train    dispatching. 

1.020.976.  APPAK.VrUS  FOR  METERING  CONVERSATIONS  IN 
AUTOMATIC  TELEPHONE  EXCHANGES;  G.  Grabe,  Nikolasscc, 
Ci'erinany.  App.  filed  July  28,  1910.  Acts  after  termination  of  the 
conversation. 

1,020,991.  PROCESS  OF  ELECTRIC  WELDING;  L.  S.  Lachnian,  New 
York,  N.  Y.  App.  tiled  .May  8.  1907.  A  separate  welding  piece  is 
used    to    form    a    spot    weld. 

I,021j016.  QUICK-HKEAKING  ELECTRIC-SWITCH  MECHANISM; 
T.  W.  Thomas,  Cleveland,  Ohio.  App.  filed  Feb.  4,  1910.  Car-con- 
troller  switch. 

1,021.045.  SECONDARY  ELECTRIC  CLOCK;  E.  A.  Hummel,  St. 
Paul.  ^finn.  App.  filed  July  31.  1907.  For  synchronized  train 
clocks. 

1,021,054.  EXPULSION-FUSE  CIRCUIT-BREAKEK ;  W .  J.  Lictzcn 
mayer,  Webster,  N.  Y.  App.  filed  April  15.  1907.  The  blowing 
of  the   fuse  operates  a  switch  arm   in  series. 

1,021,059.  INSULATOR;  W.  R.  Markley.  Findlay.  Oliio.  App.  filed 
Jan.    4,     1911.      Two-part    clamping    porcelain. 

1,021,077.  TROLLEY  HARP;  O.  W.  Smith,  Springfield,  Ohio.  App. 
filed    June    23,    1910.      Detachable    from    the    pole. 

1.021.080.  COMRINED  CIGAR-TIP  CUTTER  AND  LIGHTER;  D.  A. 
Thomas,  Denver,  Col.  App.  filed  March  21,  1910.  Improvement 
on    Patent    No.    711,171. 

1.021,097.      ELECTRIC.\LLY    HEATED    TOOL;    J.    S.    Hansen,    Brock- 
ton.   Mass.      App.    filed    Nov.    19,    1910.      A    treeing   iron. 
1,021,100.     COMBINATION     MAIL-BOTC     AND     SIGNALING     MECH- 
ANISM;    S.     S.     Hopkins,     Waynesboro,     Va.       App.     filed    April     1, 
1910.       Rural    free-delivery    box. 

1,021,101.  SEPARABLE  .ATTACHMENT  PLUG;  II.  Hubbell,  Bridge- 
port, Conn.  App.  filed  May  11.  1911.  Has  an  interior  insulating 
guard  disk. 

1,021,106.  THREE-WIRE  MERCURY  METER;  R.  C.  Lanphier, 
Springfield,  III.  App.  filed  March  22,  1911.  The  armature  spindles 
are   directly    connected    without    gearing. 

1,021,132.  SPACE  TELEGRAPHY;  S.  Cabot,  Brookline,  Mass.  App. 
filed    Nov.    18,    1905.      Method    of    transmitting   and   receiving. 

1,021,177.  SWITCH  SOCKET;  R.  B.  Benjamin,  Chicago,  111.  App. 
filed  April    10.    1909.    Pull-chain  type  for  incandescent  lamps. 

1,021,179.  TAPPING  ATTACHMENT;  R.  S.  Blake,  Chicago,  111.  App. 
filed   June   2,    1910.      Lamp-plug   socket. 

1.021,187.  ELECTRIC  FURNACE;  A.  E.  Greene,  Pueblo,  Col.  App. 
filed  April    1,    1908.     Continuous  ore    reduction. 

1,021,195.  SOCKET  FOR  ELECTRIC  LAMPS;  G.  C.  KanuflF.  Chicago, 
111.  App.  filed  Oct.  16,  1911.  Miniature  socket  for  automobile 
lamps. 

1.021,206.  TROLLEY  POLES  FOR  ELECTRIC  TRACTION  SYS- 
TEMS; E.  M.  Munro,  London,  England.  App.  filed  April  29,  1911. 
Two   interconnected   poles   for    overhead   conductors. 

1,021,208.  ROTARY  SNAP-SWITCH;  C.  D.  Piatt,  Bridgeport,  Conn. 
App.  filed  Oct.  27,  1911.  Indicator  tvpe.  (See  Clark  patent.  No. 
906,386). 

1,021,221.  TRANSFORMER;  M.  O.  Troy,  Schenectady,  N.  Y.  App. 
filed  April  28,  1908.  For  constant  alternating-current  circuit  with 
a   movable   coil. 

1,021,227.  AUTOTSI.ATIC  MOTOR-STARTING  RHEOSTAT;  P.  Zim- 
mer,  Schenectady,  N.  Y.  App.  filed  Feb.  10,  1905.  Series  resist- 
ance gradually   cut   out. 

1,021,230.  ELECTRIC  HEATER;  H.  P.  Ball,  Pittsfield,  Mass.  App. 
filed  Feb.  16,  1910.  The  heater  plate  is  grooved  and  the  conductor 
held   in   place  by  bending  parts   of  the   metal. 

1,021,234.  PROCESS  OF  MANUFACTURING  PURE  NITRIC  OXID; 
R.  M.  von  Berneck,  M.  Moest  and  H.  Graf,  H6chst-on-the-Main, 
Germany.  App.  filed  May  10,  1911.  Electrolysis  of  nitric  and 
nitrous    acid. 

1,021,239.  ELECTRIC  TOASTER;  A.  S.  Cubitt,  Pittsfield,  Mass.  App. 
filed   Nov.    17.    1909.      Pivoted   toasting   frames. 

1,021,243.  CAP-LINING  FASTENER  FOR  ELECTRICAL  L.\MP 
SOCKETS;  E.  H.  Freeman,  Trenton,  N.  J.  App.  filed  Sept.  8,  1911. 
Spring   locking    ring   with   catch    projections. 

1,021,250.  CONTROL  SYSTEM  FOR  PROJECTORS  AND  THE  LIKE; 
J.  L.  Hall,  Schenectady,  N.  Y.  App.  filed  April  7,  1910.  Remote 
control  system. 

1,021,252  BELL-RINGING  TRANSFORMER;  S.  E.  Johannesen,  Pitts- 
field, Mass.  App.  filed  Aug.  14,  1909.  Simple  core  and  coil  con- 
struction. 

1,021,256.  RESISTANCE;  R.  Miller,  Jr.,  Schenectady,  N.  Y.  App. 
filed  Jan.   7.    1910.      Shunt   for  a  measuring  instrument. 

1,021,259.  IMPULSE  TRANSMITTER;  E.  Neuhold,  Friedenau.  Ger- 
many. App.  filed  April  22,  1910.  Subscriber's  station  for  automatic 
telephone  systems. 


1,021,266.  TURBO-(,ENER.\TOR;  R.  H.  Rice,  Lynn,  Mass.  App.  i.led 
Sept.    22,    1909.      [•' jr  train   lighting. 

1,021,289  SINGLE-PHASE  MOTOR;  E.  F.  W.  Alcxanderson,  Sche- 
nectady,  N.   Y.     App.   filed   Sept.  2,   1909.     Commutator  type. 

1,021,293.  INSTRUMENT  SET  FOR  ELE(  TRICAL  DISTRIBUTION 
SYSTEMS;  V.  G.  Apple,  Dayton,  Ohio.  App.  filed  May  17,  1907. 
Electric   ignition   for   gas   engines. 

1,021,333.  REGULATOR;  F.  E.  Ricketts,  Baltimore,  Md.  App.  filed 
May    26,    1909.      Automatic    field-circuit    regulator    for    generators. 

1.021.339.  INDICATING  PUSH-BUTTON;  W.  R.  Schlage,  San  Fran- 
cisco, Cal.     A]>]\  filed  Aug.   1,   1911.     To  indicate  "in"  or  "out." 

1.201.340.  MEANS  FOR  ATTACHING  BINDING  POSTS  TO  DRY 
BATTERIES;  W.  A.  Scott,  Tacoma,  Wash.  App.  filed  Oct.  14. 
1911.      Split    posts. 

1,021.373.  WATERPROOF  SWITCH  BOX;  R.  R.  Miller,  Pueblo,  Col. 
App.   filed   May   16,   1910.     Automatic  railroad  switch. 

1,021,377.  ELECTRICAL  CONNECTOR;  J.  C.  Royce,  Toronto,  Ont., 
Can.      App.   filed   May   20,    1910.      Expansible   split   pin   and   tube. 

1,021,383.  PRESSURE  REGULATOR;  M.  V.  Smith,  Hartford,  Conn. 
App.  filed  Feb.  18,  1911.  For  pneumatic  steam  and  electric  sys- 
tems such   as   a  brake   system. 

1,021,420.  SHOE  FOR  THIRD-RAIL  ELECTRIC  CARS;  L.  A.  Mc- 
Coubrie  and  C.  F.  Raydure,  Philadelphia,  Pa.  App.  filed  Dec.  21, 
1911.  Under-running  improvements  on  Patents  Nos.  985,430  and 
1,009,767. 

1,021,434.  PORTABLE  FACE  MASK  FOR  TELEPHONE  USE;  L.  C. 
Stockton,  Denver,  Col.  .'\pp.  filed  July  10,  1909.  A  shell  for  re- 
ceiving the  face   for   talking. 

1,021,453.  TERMINAL  STRUCTURE;  C.  W.  Davis,  Edgeworth,  Pa. 
App.  filed  July  1,  1909.  The  conductors  pass  out  between  the  flanges 
of   an    insulator. 

1,021,478.     ELECTRIC  INDUCTION   FURNACE;   J.   H.    Reid,   Newark, 

N.  J.     App.  filed  March   19,   1910.     The  heating  coil  may  be  let  down 

into   any   one   of  a  number  of   hearths. 
1,021,494.     TELEPHONE    SYSTEM;    S.    L.    Van    Akin,    Jr.,    Liverpool, 

N.   Y.     App.   filed  Feb.   2,   1910.     A  receiver  and  transmitter  mounted 

together. 

1,021,540.  ELECTRIC  SWITCH;  E.  T.  Lockard,  Cincinnati,  Ohio.  App. 
filed   Aug.   4,    1909.      For   motor-driven   adding  machines,   etc. 

1.021.549.  FUSE  CASE;  T.  E.  Murray,  New  York,  N.  Y.  App.  filed 
April    18,    1911.      Reticulated   metal   cartridge. 

1.021.550.  ELECTRIC  CUT-OUT;  T.  E.  Murray,  New  York,  N.  Y. 
App.   filed   Sept.    18,    1911.      A   fuse  may  be  locked  in  place. 

1,021,604.     CIRCUIT-BREAKER:     H.     E.     Howe,    Windber,    Pa.       App. 

filed    Dec.    4,    1911.      For   trolley    wires.      (Improvement    •n    Patents 

Nos.    949,537    and    950,922.) 
1.021.637.     MEANS  FOR  REMOVING  ICE  FROM  TROLLEY  WIRES; 

J.    A.    Sloan.   Westville.    111.      App.    filed   Jan.    6,    1911.      Motor-driven 

cutter. 

1,021,704.  ELECTRIC  DRIER;  T.  B.  Ray  and  W.  Laford,  New  York, 
N.   Y.     App.   filed  June  24,   1911.     For  drying  beer  vats. 

1,021,717.  COMBINED  TELEPHONIC  AND  TELEGRAPHIC  SYS- 
TEM: E.  R.  Gill,  Yonkers,  N.  Y.  App.  filed  Aug.  3,  1907.  For 
railway-train   dispatching,   etc. 

1,021,732.  ELECTRIC  WELDING  MACHINE;  A.  C.  Taylor,  Warren, 
Ohio.  App.  filed  July  20,  1911.  For  spot-welding,  etc.;  lever  or 
treadle    operating. 


1,021,221.— Transformer. 


1,021,734.  PROCESS  FOR  PROTECTING  SHIPS  FROM  BARNA- 
CLES; G.  Delius  and  C.  P.  Tatro,  Seattle,  Wash.  App.  filed  May 
22.    1911.      Reversible   current. 

1,021,746.  OIL  SWITCH;  C.  C.  Badeau,  Boston,  Mass.  App.  filed 
Feb.    20,    1909.      Removable   oil    well. 

1,021,752.  SAFETY  APPLIANCES  FOR  TRAMWAY  CARS;  J.  E. 
Schoolfield,  San  Francisco,  Cal.  App.  filed  Feb.  9,  1911.  The 
weight   of  a   person    on   the   step   prevents   the   car   from  moving. 
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TRANSMISSION  AT  140,000  VOLTS. 

Ft  is  with  great  pleasure  that  we  are  able  to  describe  in 
the  current   issue   a   transmission  system   which   marks  an- 
other step   forward   in   the  utilization  of  high   voltage   for 
electric-power  transmission.     Transmission  at  140,000  volts 
represents  a  long  step  forward,  since  it  almost  cuts  in  half 
the    amount    of    copper    required    for    transmission    at    the 
highest  voltage  previously  attained.     As   our   readers   will 
remember,   the   maximum   voltage   utilized   hung    for   very 
nearly  a  decade  in  the  region  around  50,000  or  60,000  volts. 
The  number  of  plants  operated  at  such  voltage  was  steadily 
increasing,   but    the   movement    forward    was   temporarily 
checked.    There  was  good  reason  for  this,  for  at  about  the 
point  mentioned  the  practical  limit  of  insulation  by  means 
of  pin-type  insulators  seems  to  have  been  reached.     Such 
insulators,  although  they  had  been  greatly  improved  over 
those  used  at  lower  pressures,  became  unwieldy  and  trouble- 
some as  attempts  were  made  to  adapt  them  to  higher  and 
higher  voltages,  and  finally  the  time  came  when  the  danger 
limit  was  near.     Considering  the  various  contingencies  of 
practical  use,  it  has  proved  unsafe  to  operate  transmission 
line  insulators  w^ith  a  factor  of  safety  below  2.5  or  3.    Even 
at  50,000  volts  working  pressure  this  factor  was  impaired 
when   the   weather   conditions   were   bad.     It   is   doubtful 
whether   any  pin-type   insulator  yet   manufactured   can   be 
trusted  to  stand  up  at  100,000  volts,  under  spray  equivalent 
to  what  may  be  encountered  in  practice,  with  any  degree  of 
certainty.     In  most  cases  even  the  most  carefully  designed 
insulators  will  frequently  spill  over  under  test  below  this 
pressure.    These  conditions  do  not  justify  the  use  of  work- 
ing voltages  much  in  excess  of  60,000  volts,  although  this 
figure   was  now   and   then  under   fairly   favorable  circum- 
stances exceeded.     The  great  step  forward  was  made  with 
the  advent  of  the  suspension  insulator,  which  itself  has  been 
steadily  improved.    By  the  use  of  such  insulators  the  factor 
of  safety  could  be  increased  to  almost  any  extent  necessary, 
and  the  immediate  result  of  the  introduction  of  this  type 
was  a  jump  forward  in  voltage  to  the  vicinity  of  100,000 — 
a  pressure  quite  adequate  for  most  transmissions  even  of  the 
kind  which  would  now  be  classified  as  long-distance.     The 
step  forward  to  110,000  volts  was  made  on  the  Michigan 
system   with   which   the   plant   here   described   is   affiliated 
and  was  soon  followed  by  others.    Once  the  mechanical  de- 
tails of  suspension  insulation  had  been  worked  out,  it  was 
obviously  only  a  question  of  a  little  time  before  the  voltage 
would  pass  above  the  ioo,ooo-volt  mark  to  almost  any  point 
which  economic  considerations  demanded. 

The  Au  Sable  transmission  seemed  to  offer  a  favorable 
opportunity  for  another  advance  in  voltage,  although  in 
point  of  fact  the  distance  was  in  itself  one  which  could 
comfortably  be  spanned  without  going  to  extremes;  but 
modern  practice  tends  more  and  more  to  the  building  up  of 
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networks  ciucriii^  liiij^i-  tt'iritory,  ami  as  tlirsr  (lt\rln|),  in 
crcaso  of  workiiijij  pressure  is  a  logical  iiecessily  even 
tli()U}.;li  the  fust  linkages  in  the  network  may  not  absolutely 
reiinire  it.  It  was  therefore  determined  to  go  forward 
anil  the  great  stej)  was  taken.  The  system  went  into  opera- 
tion about  a  month  ago  over  the  first  125  miles  of  a  line 
iiltiinately  to  he  100  miles  longer,  and  has  been  in  entirely 
successful  service  since  then. 

The  point  of  greatest  interest,  of  course,  is  the  line  itself. 
It  is  carried  on  steel  galvanized  towers  of  the  trii)0(l  con- 
struction of  40  ft.,  50  ft.  and  60  ft.  on  the  lowest  conductor, 
spaced  about  500  ft.  apart.  Two  conductors  are  carried  on 
one  side  of  the  tower  and  one  on  the  other,  each  supported 
by  a  string  of  lo-in.  disk  insulators  occupying  a  vertical 
space  of  5  ft.  3  in.  The  two  conductors  on  the  same  side  of 
the  tower  are  12  ft.  apart  vertically,  while  the  other  two 
sides  of  the  triangle  are  17  ft.  4  in.  The  conductors  them- 
selves are  No.  o  equivalent,  medium  hard-drawn  stranded 
copper,  and  under  ordinary  conditions  seldom  show  coronal 
discharge  even  at  the  full  working  pressure  of  140,000  volts. 
This  pressure  is  pretty  near  to  the  critical  coronal  pressure, 
however,  so  that  when  operated,  as  it  happens  to  be  just  at 
present,  with  a  heavy  rise  in  voltage  due  to  the  capacity 
reactance,  the  losses  by  discharge  toward  the  receiving  end 
of  the  line  rise  to  a  considerable  magnitude.  The  charging 
power  required  is  in  the  vicinity  of  80  kva  per  mile,  and 
when  the  receiving  transformers  are  disconnected  the  open 
line  carries  about  3000  kw  dissipated  as  coronal  and  leakage 
loss  in  one  form  or  another  as  the  voltage  rises.  Load  at 
the  receiving  end  may  actually  diminish  the  line  current  as 
the  power-factor  moves  toward  unity.  With  the  load  for 
which  the  transmission  is  designed,  some  25,000  kw,  the 
added  inductance  should  pull  the  power-factor  near  to  unity 
and  keep  the  voltage  down  to  a  point  where  the  coronal 
losses  will  become  comparatively  trivial.  At  the  present 
time,  with  a  heavy  lagging  load  of  4000  kw  at  the  end  of  the 
line,  the  power-factor  at  the  generators  has  been  found  as 
high  as  §5  per  cent,  leading,  so  that  a  very  heavy  load  is 
obviously  necessary  to  pull  down  the  power-factor  to  a 
reasonable  point.  It  still  remains  a  question  whether,  in 
view  of  heavy  real  coronal  losses  and  the  difficulties  of 
regulation  induced  by  the  extremely  high  capacity  react- 
ance, so  high  a  voltage  as  this  is  justifiable  for  the  amount 
of  energy  delivered.  With  considerably  larger  conductors, 
corresponding  to  a  very  much  greater  load  transmitted,  this 
difficulty  would  be  in  part  offset. 

The  interesting  thing,  however,  is  that  the  difficulties  of 
operation  do  not  depend  on  any  question  of  insulation 
strength,  since  the  line  has  actually  performed  as  steadily 
and  peacefully  as  if  worked  at  much  lower  voltage,  but 
rather  upon  the  extreme  magnitude  of  the  reactance  factors. 
It  would  seem  that  much  remains  to  be  done  in  the  way  of 
controlling  these  before  the  use  of  so  high  a  voltage  as 
140,000  can  be  undertaken  on  a  large  scale.  The  difficulties 
are  certainly  not  insuperable.  They  may  be  greatly  reduced 
by  judicious  installation  of  inductive  load  at  the  substations 
along  the  line,  by  dropping  the  frequency,  using  the 
smoothest  attainable  wave-form  and  applying  various  other 
remedies  which  will  promptly  suggest  themselves  to  the  en- 
gineer. 


CONSOLIDATION  OF  ENERGY  SUPPLY  SYSTEMS. 

.Mlhough  the  i)aper  presented  by  Mr.  .Sanuiel  Insull  before 
the  .\nKTican  Institute  of  I'.lectrical  Engineers  in  .New  York 
on  ;\i)ril  5  had  the  title  "The  Relation  of  ("entral-Statiorj 
(ieneration  to  Railway  I'.lectrification,"  yet  the  discussion 
by  the  author  covered  a  nnich  broarler  field  than  this  desig- 
nation would  indicate.  In  fact,  it  dealt  with  cjne  of  the  most 
imiiortant  subjects  before  the  central-station  owners  and  op- 
erators to-day,  namely,  the  supply  of  electrical  energy  for 
all  pinposes  throughout  a  given  connnimity  from  a  single 
network  of  conductors.  In  its  broader  aspects  the  problem 
admits  of  only  one  solution.  It  has  been  demonstrated  that 
financial  advantages  can  be  obtained  by  combining  several 
adjacent  small  electricity  supply  stations  into  one  central 
station,  with  larger  and  more  efficient  generating  units  cost- 
ing less  per  kilowatt  to  install  and  less  per  kilowatt-hour  to 
operate.  It  is  especially  economical  to  make  such  a  physical 
consolidation  in  cases  where  the  maximum  loads  on  the 
separate  smaller  stations  do  not  occur  simultaneously,  as  is 
true  to  an  appreciable  extent  with  railway  and  lighting 
loads.  Considered  from  the  viewpoint  of  the  community  as 
a  whole,  obviously  it  is  quite  as  advantageous  for  different 
companies  owning  separate  generating  stations  to  combine 
these  stations  into  one  as  it  would  be  if  the  stations  were 
owned  by  one  company  and  operated  under  one  management. 
When  existing  conditions  are  such  that  the  systems  would 
be  kept  physically  separate  if  owned  in  common,  it  needs  no 
argument  to  show  that  the  supply  of  energy  to  the  several 
systems  from  one  source  would  not  prove  advantageous. 

Viewed  broadly,  the  above  considerations  would  seem  to 
be  controlling.  However,  in  any  specific  case  the  deter- 
mining feature  is,  and  will  always  be,  whether  the  owners 
of  the  proposed  common  generating  system  can  furnish 
energy  more  cheaply  than  the  prospective  customer  can 
generate  energy  for  his  own  needs.  The  fact  that  energy 
can  be  produced  in  a  common  large  station  carrying  diversi- 
fied loads  at  a  less  cost  than  in  a  smaller  station  having 
loads  of  one  general  character  is  hardly  effective  as  an 
argument  to  convince  a  person  that  he  should  buy  energy 
from  the  common  station  at  a  greater  cost  than  he  can  pro- 
duce it  for  himself.  With  few  exceptions,  any  well-man- 
aged electric-lighting  station  can  afford  to  supply  energy  to 
the  local  street  railways  more  cheaply  than  the  railways  can 
generate  energy  for  their  special  use,  but  few  indeed  are 
the  communities  blessed  with  a  central-station  management 
far-sighted  enough  to  obtain  the  railway  load  for  its  system 
unless  the  railway  and  lighting  systems  are  owned  in  com- 
mon. In  any  given  case  the  matter  turns  around  the  ques- 
tion of  rates.  If  the  rates  for  energy  are  not  such  as  to 
allow  the  central  station  to  obtain  the  railway  load  advan- 
tageously to  both  itself  and  the  railway,  suspicion  should 
rest  first  on  the  system  of  rate  making  and  second  on  the 
management  of  the  property.  What  would  be  economically 
advantageous  if  the  property  were  owned  by  one  company 
should  prove  advantageous  to  the  several  companies  owning 
the  different  parts  of  the  property.  In  the  final  analysis, 
practically  every  central  station  will  find  it  advantageous  to 
carry  all  electrical  loads  within  its  territory.  The  time  has 
arrived  when  no  central-station  management  can  afford 
longer  to  ignore  these  fundamental  economic  relations. 


April  13,  1912. 


ELECTRICAL     WORLD 


785 


NETWORKS  OF  ELECTRICAL  CONDUCTORS. 

Ever  since  incandescent  lamps  were  first  connected  to 
street  mains  in  cities,  about  thirty  years  ago,  networks  of 
conducting  mains  have  necessarily  existed.  In  large  cities 
these  conducting  networks  have  great  extent  and  com- 
plexity. They  embody,  in  the  aggregate,  a  large  amount  of 
capital,  the  interest  and  depreciation  on  which  constitute  a 
significant  part  of  the  cost  of  distributing  the  energy. 
The  conducting  networks  are  approximately  maintained  at 
constant  potential  throughout,  under  all  conditions  of  load, 
by  means  of  feeders  welded  into  them  at  definitely  selected 
but  scattered  locations,  these  feeders  terminating  in  the 
switchboards  of  the  supply  stations.  The  general  laws  of 
the  automatic  distributions  of  current  and  pressure  over  a 
network  are  few  in  number  and  easily  expressed,  but  the 
complexities  of  the  actual  conditions,  in  their  numerous 
ramifications,  are  so  great  that  it  is  extremely  tedious  to 
attempt  numerical  computation  of  these  distributions. 

In  the  first  instalment  appearing  elsewhere  of  an  article 
by  Professor  Crocker  some  of  the  salient  principles  that 
guide  the  engineer  to  a  numerical  solution  of  network  elec- 
trical states  are  discussed.  In  the  earliest  days  of  electric 
networks  in  this  country  the  first  networks  were  actually 
modeled  electrically  on  a  map  with  german-silver  mains 
and  feeders  of  the  proper  dimensions  to  represent  actual 
sizes  of  copper  conductor,  and  with  actual  little  resistance 
loads  connected  across  the  mains  at  the  positions  of  the 
houses,  in  accordance  with  estimated  future  demand.  The 
currents  and  pressure  drops  in  the  miniature  system  were 
then  measured  electrically.  The  next  step  was  to  can- 
vass and  estimate  loads  and  mark  them  off  on  a  large- 
scale  map  of  the  city.  With  the  aid  of  a  specially  con- 
structed machine,  the  gravitational  centers  of  these  loads 
were  found  on  each  set  of  mains  and  the  sizes  of  the  mains 
computed  for  each  street  with  reference  to  the  maximum 
permissible  main  drop  of  pressure.  The  feeders  were  also 
assigned  with  definite  relation  to  the  expected  load  of  the 
first  three  years  on  the  same  scheme.  Some  half  dozen 
different  sizes  of  mains  were  standardized,  and  the  nearest 
size  to  that  called  for  by  the  computation  was  selected  in 
each  case. 

Experience  .showed,  however,  that  the  growth  of  demand 
on  the  network  soon  obscured  the  original  forecast  and 
required  the  replacing  of  smaller  by  larger  mains  at  con- 
siderable expense.  A  more  or  less  haphazard  method  of 
planning  networks  resulted,  aided  by  the  rapid  growth 
of  American  cities,  of  demand  for  electric  service  and 
of  capital  available  for  use  in  that  service,  with  the  re- 
sult that  precalculation  or  precise  design  of  main  con- 
ductors fell  out  of  use.  It  is  only  a  question  of  time, 
however,  when,  with  the  natural  retardation  of  city  growth 
incident  to  increased  costs  of  living,  and  with  greater 
stability  in  electrical  supply,  the  economies  of  the  situation 
will  reassert  the  need  for  scientific  engineering  design  in 
future  extensions  of  city  conducting  networks.  In  Ger- 
many this  condition  has  been  more  definitely  crystallized, 
and  German  textbooks  on  conducting  networks  take  the  lead 
to-day.  As  is  indicated  in  the  article,  the  simplest  way  of 
conceiving  the  electrical  conditions  is  to  analyze  the  actual 
system  of  current  distribution  into  two  parts,  namely,  the 


no-load  distribution  and  the  load  distribution.  The  former 
is  due  wholly  to  differences  between  the  pressures  applied 
to  different  points  of  the  network,  such  as  at  feeding  points 
or  at  opposite  ends  of  mains,  and  the  latter  is  due  wholly 
to  loads  applied  across  the  mains.  Each  of  these  two  sub- 
systems can  advantageously  be  computed  separately,  and 
the  algebraical  sum  of  the  two  is  then  the  complete  solution. 


THE  EFFECT  OF  ULTRA-VIOLET  LIGHT  ON  EYESIGHT. 

The  facts  that  light  rich  in  rays  of  ultra-violet  frequency 
may  be  harmful  to  human  eyesight  and  that  certain  of  the 
well-known  artificial  light  sources  produce  ultra-violet  rays 
have  led  to  the  assumption  in  certain  quarters  that  many 
of  the  lamps  developed  for  commercial  use  cause  eye 
trouble.  That  much  existing  eye  affection  must  be 
attributed  to  the  use  of  artificial  light  cannot  be  denied, 
but  the  extent  of  the  damage  done  by  ultra-violet  rays  is 
more  largely  a  matter  of  inventive  imagination  than  demon- 
strated proof.  Considerable  eye  strain  can  be  attributed  to 
the  increased  use  of  the  eye  under  modern  as  compared  with 
earlier  conditions.  Moreover,  incorrect  use  of  either 
natural  light  or  artificial  light  of  proper  composition  has 
caused  enormously  greater  eye  trouble  than  has  the  mere 
use  of  light  of  improper  composition.  Although  oculists  do 
not  agree  as  to  the  exact  damage  occasioned  by  the  lights  of 
equal  intensity  but  differing  in  spectral  composition,  yet  if 
the  rays  in  the  violet  and  ultra-violet  ranges  can  properly 
be  considered  proportionately  more  dangerous  to  eyesight 
than  the  rays  in  the  central,  red  or  infra-red  portions  of 
the  spectrum,  one  can  determine  which  of  several  light 
sources  is  most  liable  to  cause  eye  trouble,  and  then  group 
the  sources  in  the  order  of  their  trouble-producing  charac- 
teristics by  ascertaining  the  relative  intensities  of  the  rays 
in  the  spectra  of  the  lights  from  the  sources. 

A  study  of  the  above  nature  has  been  conducted  to  a 
successful  conclusion  by  Dr.  Louis  Bell,  as  described  by 
him  in  an  article  on  page  807  of  this  issue.  The  author 
employed  refined  engineering  methods  in  his  spectrophoto- 
nietric  determinations.  Having  decomposed  the  light  being 
studied,  the  ultra-violet  portion  of  the  spectrum  was  sep- 
arated from  the  remainder  by  using  a  special  glass  that 
possessed  the  highly  advantageous  feature  of  being  trans- 
parent for  rays  throughout  the  visible  and  infra-red  portion 
of  the  spectrum  but  opaque  for  violet  and  ultra-violet  rays. 
By  means  of  a  thermopile  the  ultra-violet  radiations  from 
various  light  sources  were  not  only  compared  with  each 
other,  but  were  measured  in  terms  of  ergs  per  second  per 
square  centimeter  at  the  thermopile.  The  result  indicated 
that  for  equal  density  of  illumination  the  high-temperature 
mercury-vapor  lamp  equipped  with  its  standard  absorbing 
globe  emits  the  least,  and  the  carbon  arc  lamp  equipped  with 
a  quartz  globe  emits  the  most,  ultra-violet  radiation,  with 
direct  sunlight  having  an  intermediate  position,  the  relative 
values  being  4.3,  16.1  and  91.  In  view  of  the  fact  that  the 
density  of  illumination  by  sunlight  is  normally  scores  or 
even  hundreds  of  times  as  great  as  that  produced  by  any 
modern  artificial  light  source,  it  is  safe  to  assert  that  the 
danger  to  eyesight  from  ultra-violet  light  produced  by  com- 
mercial light  sources  has  been  greatly  exaggerated. 
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SUPREME  COURT    REFUSES    TO    REOPEN 
DICK  PATENT  CASE. 


I  lie  Lliiilod  States  Siiprciiic  Luiirt  has  declined  to  rehear 
the  Dick  patent  case,  adding  no  statement  of  reasons  for  its 
retnsal. 

Senator  Norris  llrowii,  ol  Nebraska,  chairinan  of  the 
Senate  patent  coniniittee,  stated  that  a  meeting  of  his  coni- 
iiiittoe  vvonld  be  held  on  I-'riday  of  this  week  to  consider 
legislation  to  amend  the  patent  laws.  I'^oUowing  the  an- 
iionncement  of  the  refusal  of  the  Supreme  Court  to  reopen 
tile  nick  case.  Senator  Brown  said  lie  bchcved  amendment 
of  the  patent  laws  is  desirable  to  prevent  tlic  widespread 
mono])oly  now  possible  under  the  decision  in  the  Dick  case. 
This  view  is  also  held  by  Senator  Shively,  of  Indiana,  a 
Heinocratic  member  of  the  connnittee.  It  is  stated  that 
Senator  Brown  will  introduce  a  bill  prepared  by  Patent 
Commissioner  Moore. 

Representative  William  A.  Oldfield,  of  Arkansas,  chair- 
man of  the  House  committee  on  patents,  stated  that  he  is 
preparing  legislation  to  meet  the  situation  brought  about 
by  the  Supreme  Court  decision.  Representative  Prouty,  of 
Pennsylvania,  has  introduced  a  bill  among  the  provisions 
of  which  are  that  patents  shall  be  dated  from  six  months 
after  filing  application,  and  that  no  owner  can  use  his 
patent  to  fix  or  control  the  price  at  which  the  patented 
product  can  be  sold,  except  that  he  shall  have  a  right  to 
fix  the  royalty  to  be  paid  for  the  right  to  use  the  patented 
macliine.  device  or  product. 


COMMITTEE    CONFERENCE   ON   SEATTLE 
CONVENTION. 


A  conference  of  chairmen  and  members  of  different  com- 
mittees directly  engaged  in  the  preparatory  work  for  the 
convention  of  the  National  Electric  Light  Association  at 
Seattle  next  June  was  held  in  Minneapolis  on  April  5,  under 
the  direction  of  President  Gilchrist.  All  of  the  various 
subjects  and  the  arrangements  and  exercises  connected  with 
the  trip  to  Seattle  and  with  the  convention  were  taken  up. 

As  practically  all  of  the  special  trains  will  arrive  in 
Seattle  on  Sunday,  June  9,  leaving  June  10  free  for  regis- 
tration, it  was  decided  to  have  the  annual  baseball  match  on 
the  afternoon  of  June  10.  The  usual  reception  and  opening 
of  the  exhibition  in  the  armory  will  take  place  in  the 
evening.  The  transportation  committee  gave  a  full  account 
of  all  of  its  work  and  the  latest  arrangements  for  the  six 
special  trains,  some  of  which  are  already  filled  to  from  60 
to  70  per  cent  of  their  capacity.  It  is  quite  likely  that  one 
or  two  of  these  specials  will  have  to  be  run  in  two  sections. 

Details  of  entertainment  features  provided  along  the 
route,  as  at  Los  Angeles,  San  Francisco,  Portland,  etc., 
were  also  discussed.  In  connection  with  the  invitation  from 
Portland,  it  was  decided  to  take  the  tour  de  luxe  trains  from 
Seattle  to  Portland  on  June  14,  so  as  to  enable  the  delegates 
to  see  as  much  as  possible  of  the  rose  festival  and  of  the 
electrical  parade,  leaving  June  15  free  for  the  Portland 
trips  and  excursions,  before  embarking  for  Yellowstone 
Park  in  the  evening.  A  special  return  trip  from  Seattle 
through  Yellowstone  Park  has  been  arranged  over  the 
Northern  Pacific  Railroad,  to  accommodate  those  not  on 
the  special  trains  who  may  wish  to  visit  this  national  park. 

The  local  entertainment  committee  outlined  the  provisions 
made  for  the  entertainment  of  the  ladies  on  June  11,  12  and 
13.  The  plans  include  an  automobile  excursion  around  the 
city  of  Seattle  and  its  suburbs  on  June  11,  a  sail  on  Puget 
Sound  June  12,  and  a  visit  to  the  Country  Club  and  a  golf 
tournament  on  June  13.  No  special  plans  will  be  made  for 
the  entertainment  of  the  male  members  and  delegates,  out- 
side of  visits  to  power  plants,  etc.,  and  excursions  provided 
by  the  Seattle  Electric  Company  to  some  of  the  more 
spectacular  hydroelectric  plants  on  June  14. 


I  In-  exhibit  coimiiiltee  reported  tiiat  mure  tliaii  half  ul 
the  si)ace  had  already  been  taken  and  that  negotiaticjiis  were 
under  way  for  the  remainder.  'Jhc  C(jmmittee  also  rep(irted 
that,  in  addition  to  the  decoration  of  the  interior  of  the 
armory,  the  street  from  the  armory  to  the  new  Washington 
Hotel  would,  in  all  probability,  be  illuminated.  The  hotel 
committee  has  already  made  a  number  of  reservations  and 
requested  that  those  per.sons  intending  to  go  to  the  conven- 
tion register  as  early  as  possible. 

With  regard  to  the  ]jrogram,  President  Gilchrist  stated 
that  it  was  intended  to  dispose  of  the  business  in  about  eight 
sessions,  in  order  to  take  care  of  the  thirty-six  items,  in- 
cluding papers,  reports  and  special  addresses.  There  will 
probably  be  three  sessions  on  June  11,  three  on  June  12  and 
two  on  June  13.  It  was  arranged  to  have  the  Commercial 
Section  again  divide  up  its  work  into  four  sessions.  At  the 
meeting  which  will  be  held  on  the  evening  of  June  12  the 
report  of  the  public  policy  committee  will  be  presented,  and 
following  it  there  will  be  an  illustrated  lecture  on  the  elec- 
trification of  the  Panama  Canal.  The  present  plans  are  to 
invite  the  Chamber  of  Commerce  and  prominent  citizens  to 
the  session  on  the  evening  of  June  12  and  to  throw  open  the 
exhibit  to  the  general  public  on  the  evening  of  June  13. 

All  preparations  have  been  made  for  the  issuance  of  the 
Convention  Daily  on  June  11,  12,  13  and  14  along  the  lines 
of  previous  years,  but  with  some  new  features,  and  it  was 
also  announced  that  the  Seattle  Electric  Company  will  de- 
vote its  journal  to  a  special  pictorial  issue  illustrative  of 
central-station  power-plant  development  on  the  coast  and 
the  scenery  of  Seattle  and  its  environs.  A  number  of  other 
incidental  matters  were  discussed  at  the  two  long  sessions 
held  on  April  5,  and  these  meetings  were  followed  by  meet- 
ings of  sub-committees. 


ARRANGEMENT  FOR  SOUTHWESTERN    CONVEN- 
TION AT  SAN  ANTONIO,  TEX. 

The  eighth  annual  convention  of  the  Southwestern  Elec- 
trical and  Gas  Association  will  be  held  at  the  St.  Anthonj 
Hotel,  San  Antonio,  Tex.,  April  25,  26  and  27.  Among  the 
papers  to  be  presented  are  the  following:  The  Benefit  0) 
the  Intcrurhan  to  the  Community,  by  Mr.  R.  B.  Stichter 
general  manager  Texas  Traction  Company,  Dallas ;  History 
of  Street-Railway  Development  in  Texas,  by  Mr.  T.  C 
Brown,  San  Antonio  Traction  Company;  Theft  of  Electric 
Energy  and  Gas,  by  Mr.  Harold  L.  Geisse,  San  Antonio  Ga: 
&  Electric  Company ;  Public-Service  Corporations  and  Stati 
Development,  by  Mr.  Louis  J.  Wortham,  Fort  Worth;  Pre 
payment  Meters,  Their  Advantages  and  Disadvantages,  b; 
Mr.  George  M.  Griffith,  Galveston  Gas  Company;  Th 
Relation  of  Power-Factor  to  Central-Station  Costs,  by  Mi 
Frank  M.  White,  manager  Amarillo  Water,  Light  &  Powe 
Company;  The  Distribution  of  Electricity  from  the  Centra 
Station,  by  Mr.  A.  D.  Brinkerhoff,  Waco  Electric  &  Ga 
Company,  and  Relations  That  Should  Exist  Between  th 
Public  and  Public-Service  Corporations,  by  Mr.  E.  W 
Kellogg,  Jr.,  manager  El  Paso  Electric  Street  Railwaj 
There  will  also  be  "Question  Box"  discussions,  etc. 

During  the  days  of  the  convention  an  electrical  exhib 
will  be  held  in  the  large  ballroom  of  the  hotel,  admission  t 
which  will  be  free  to  members  and  the  public.    A  committC' 
of  which  Mr.  Martin  Wright,  Bedell  Building,  San  Antoni' 
is  chairman,  has  the  show  arrangements  in  charge.     Sa 
Antonio  is  a  picturesque  resort  city,  with  splendid  moder 
hotels,  and  contains  the  famous  Alamo  and  other  Spanij 
ruins.     It  has  been  the  scene  of  many  stirring  events 
Texas  history.     A  number  of  excursions   are  planned 
points  of  interest  as  entertainment  features  of  the  convei 
tion.    Mr.  W.  B.  Tuttle,  305  Houston  Street,  San  Antoni 
or  Mr.  David  G.  Fisher,  secretary  of  the  association,  13 
Commerce   Street,   Dallas,   miay  be   addressed   for   furth: 
information  concerning  the  convention  arrangements. 
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Resuscitation  from  Electric  Shock. 


A  sub-comniittec  of  the  Commission  (jii  Resuscitation 
from  Electric  Shock  has  formulated  a  set  of  rules,  which 
draft  is  now  before  the  members  of  the  commission  for  their 
consideration.  One  set  of  rules  will  be  issued  in  chart  form 
for  posting  in  electrical  generating  plants,  substations,  etc., 
and  another  set,  going  somewhat  more  into  detail,  will  be 
issued  in  pocketbook  form  for  the  use  of  electrical  em- 
ployees, and  particularly  of  linemen. 


A.  L   E.  E.  AFFAIRS. 


At  the  meeting  on  April  5  of  the  board  of  directors  of  the 
American  Institute  of  Electrical  Engineers  seventy-two 
associates  were  elected,  seventy-eight  students  enrolled,  and 
the  following  associates  transferred  to  the  grade  of  mem- 
ber :  Messrs.  Edward  E.  Clement,  Washington,  D.  C. ; 
Vladimir  Karapetoff,  New  York;  B.  Parks  Rucker,  Char- 
lotte, N.  C. ;  John  H.  Morecroft,  New  York,  and  H.  M. 
Gassman,  Birmingham,  Ala. 

Upon  recommendation  of  the  sections  committee  the  or- 
ganization of  a  branch  was  authorized  at  Lafayette  College, 
Easton,  Pa.  Mr.  Richard  O.  Heinrich,  of  Berlin,  Germany, 
a  member  of  long  standing  who  for  many  years  has  been 
active  in  the  interests  of  the  Institute,  was  appointed  local 
honorary  secretary  of  the  Institute  for  Germany.  The 
president  announced  that  arrangements  were  being  made  for 
the  presentation  of  the  Edison  Medal  to  Mr.  George  West- 
inghouse,  to  whom  it  had  been  awarded  by  the  Edison 
Medal  committee  last  December  at  the  Boston  convention 
of  the  Institute,  June  24-28. 

The  president  announced  the  death  of  Prof.  Antonio 
Pacinotti,  of  Pisa,  Italy,  one  of  the  honorary  members  of 
the  Institute. 

The  board  unanimously  adopted  the  following  resolutions  : 

"The  board  of  directors  of  the  American  Institute  of 
Electrical  Engineers  learns  with  extreme  regret  of  the 
death,  on  March  24,  1912,  of  Prof.  Antonio  Pacinotti,  of 
Italy,  an  honorary  member  of  this  Institute,  and  desires  to 
place  on  record  its  sense  of  the  loss  sustained. 

"This  death  removes  a  historic  figure  whose  name  will 
always  occupy  a  great  place  in  the  annals  of  electrical  prog- 
ress, for  his  discovery  in  i860  of  the  principles  of  the 
modern  continuous-current  dynamo  and  its  reversibility. 

"The  board  of  directors,  in  behalf  of  the  membership  of 
the  American  Institute  of  Electrical  Engineers,  hereby 
tenders  its  profound  sympathy  to  the  relatives  of  the  de- 
ceased, to  his  colleagues,  and  to  the  Associazione  Elettro- 
tecnica  Italiana  for  the  loss  of  its  honorary  president." 

The  New  York  reception  committee  reported  that  Mr. 
C.  E.  L.  Brown,  an  honorary  member,  had  arrived  in  New 
York  on  Sunday  morning,  March  31.  As  a  mark  of  recogni- 
tion by  the  Institute  of  his  presence  in  New  York,  and  for 
the  purpose  of  presenting  him  v/ith  his  certificate  of  hon- 
orary membership,  a  formal  dinner  had  been  planned  for 
Thursday,  April  4.  Mr.  Brown  having  found  it  necessary  to 
sail  for  Europe  on  April  3,  a  dinner  attended  by  members 
of  the  board  of  directors  and  several  past-presidents  was 
tendered  him  instead  on  the  evening  of  Monday,  April  i. 

The  president  again  referred  to  the  importance  of  co- 
ordinating the  activities  of  the  various  branches  of  elec- 
trical engineering  and  of  the  Institute's  entering  into  more 
intimate  reciprocal  relations  with  existing  clectrotcclinical 
societies.  This  policy  had  been  the  subject  of  favorable 
discussion  at  previous  meetings,  and  resolutions  commend- 
ing it  were  adopted.  Upon  the  invitation  of  Mr.  Thomas  N. 
McCarter,  president  of  the  American  Electric  Railway 
Association,  the  president  was  authorized  to  appoint  three 
representatives  of  the  Institute  upon  a  committee  of  the 
American  Electric  Railway  Association  and  other  organiza- 


tions to  consider  the  joint  use  of  poles.  The  president  ap- 
pointed as  the  Institute's  representatives  upon  this  com- 
mittee Messrs.  Farley  Osgood,  of  Newark,  N.  J.;  Percy 
H.  Thomas,  of  New  York,  and  F.  B.  H.  Paine,  of  Buffalo, 
N.  Y. 

Discussion  of  a  proposed  mid-winter  convention  in  New 
York  in  1912-1913  led  to  the  passing  of  a  resolution  ex- 
pressing the  opinion  of  the  board  that  the  interests  of  the 
Institute  would  be  promoted  by  the  holding  of  a  general 
convention  at  Institute  headquarters  between  Jan.  i  and 
April  I,  1913. 

The  committee  on  relations  of  consulting  engineers  sub- 
mitted a  report,  and  in  accordance  therewith  a  resolution 
was  adopted  authorizing  the  committee  to  prepare  a  code 
of  fees  and  rules  of  procedure  and  to  confer  with  similar 
committees  of  other  societies  composed  in  whole  or  in  part 
of  consulting  engineers.  The  president  was  authorized  to 
appoint  advisory  members  to  the  committee. 


Ratification  of  the    Berlin   International  Wireless 
Telegraph  Convention. 

After  more  than  five  years  of  delay  Congress  ratified  on 
April  3  the  Berlin  international  wireless-telegraph  con- 
vention, which  was  signed  in  Berlin  on  Nov.  3,  1906,  by  the 
representatives  of  twenty-seven  countries.  Since  1908  the 
other  signatory  powers  represented  at  the  Berlin  conference 
have  all  ratified  the  convention,  including  Great  Britain, 
France,  Germany,  Austria,  Russia  and  Japan.  At  recent 
hearings  before  the  Senate  committee  on  foreign  relations 
and  the  House  committee  on  commerce,  arguments  and 
briefs  were  submitted  by  representatives  of  the  commercial 
companies  and  by  the  government  departments. 

Rear-Admiral  Edwards  of  the  United  States  Navy  pointed 
out  in  his  testimony  before  the  committees,  in  reply  to 
objections  to  the  conference  from  commercial  companies, 
that  progress  in  the  wireless  art  has  been  neither  dis- 
couraged nor  retarded  in  countries  which  operate  their 
coastal  stations  under  the  service  regulations  of  the  Berlin 
convention.  He  further  pointed  out  that  our  postponement 
of  action  has  caused  surprise,  if  not  amazement,  and  might 
even  be  construed  as  a  breach  of  faith.  A  study  of  the 
convention  brings  out  the  conclusion  that  its  provisions 
rest  on  broad  humanitarian  considerations,  such  as  prac- 
tically to  compel  our  ratification. 


EXPERIMENTS    IN    "  WIRED-WIRELESS 
TELEGRAPHY. 


The  April  number  of  the  Journal  of  the  Franklin  Institute 
contains  an  interesting  article  by  Major  George  O.  Squier, 
of  the  Signal  Corps,  entitled  "Some  Experiments  in  'Wired- 
Wireless'  Telegraphy  for  Field  Lines  of  Information  for 
Military  Purposes."  For  years  the  well-known  "buzzer" 
method  of  transmitting  code  signals  over  a  field  wire  has 
been  standard,  and  it  is  now  employed  for  infantry  and 
mixed  commands.  This  has  been  supplemented  by  pure 
radio-communication  for  rapidly  moving  troops  such  as 
cavalry.  The  latest  apparatus  of  the  Signal  Corps  for 
wireless  operation  consists  of  a  500-cycle  low-power  genera- 
tor designed  for  aeroplanes  and  "pack"  sets,  with  a  special 
transformer  and  a  quenched  spark-gap. 

It  has  been  found  that  by  a  proper  method  of  inductive 
coupling  the  500-cycle  signals  can  be  superposed  .on  a 
"buzzer"  field  line,  with  very  satisfactory  results.  And, 
furthermore,  the  same  wire  can  be  used  to  guide  the  high- 
frequency  waves  from  the  complete  field  wireless  set.  The 
method  of  coupling  is  described  in  the  paper  at  some  length, 
with  diagrams.     The  author  states  these  conclusions : 

"(a)    The  standard  insulated  field  wire  furnished  to  the 
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Sij;iial  lorps.  wlicii  paid  out  on  the  groiiii<l  and  normally 
opcrali'd  hy  llic  standard  liclil  l)U/./.ir,  may  \k-  i-llicicntly 
used  to  transmit  Morse  sijinais  by  electric  waves  by  con- 
necting it  directly  or  inductively  to  the  500-cyclc  generator 
supplied  for  the  wireless  e(|nipment,  and  the  signals  may  be 
interi)reted  at  the  receiving  end  of  the  line  l)y  the  standard 
low-resistance  telephone. 

"(/;)  'This  same  wire  may  also  he  nsed  to  gnide  the  liigh- 
frcquency  electric  waves  transmitted  by  the  complete  field 
wireless  quenched-spark  sending  set  and  received  by  the 
complete  wireless  receiving  set  with  the  usual  detector  and 
high-resistance  telephones.  This  gives  three  well  defined 
and  distinctly  separated  methods  of  transmitting  intelligence 
over  wires,  and  permits  the  possibility  of  using  them  either 
separately  or  in  any  operative  combination  in  accordance 
with  the  particular  requirements  of  the  case.  The  above 
results  can  be  accomplished  without  the  addition  of  a  single 
piece  of  apparatus  over  wdiat  is  already  in  the  hands  of  the 
field  companies  of  the  Signal  Corps." 


PROGRESS  OF  WORK  ON  THE  KEOKUK  WATER- 
POWER  PROJECT. 


The  progress  of  work  on  the  great  Keokuk  water-power 
project  on  the  Mississippi  River  has  been  described  from 
time  to  time  in  these  columns,  and  a  bulletin  recently  issued 
by  the  Mississippi  River  Power  Company,  which  is  carrying 
on  the  development,  describes  the  general  progress  of  work 
since  the  middle  of  November  last.  It  will  be  recalled  that 
the  work  as  a  whole  has  been  separated  into  two  divisions, 
one  of  which  is  operating  from  the  Illinois  side  and  engaged 
only  in  the  construction  of  the  dam,  while  the  other  is 
operating  on  the  Iowa  side,  building  the  intake,  the  power 
station  and  the  new  government  lock. 

Out  of  a  total  of  119  piers  in  the  main  dam,  the  work  is 
now  completed  up  to  and  including  Pier  82.  Notv^^ithstand- 
ing  the  exceedingly  severe  character  of  the  past  winter,  the 
work  progressed  quite  satisfactorily  except  during  the  month 
of  January,  when  a  cold  wave  of  exceptional  length  and 
severity  was  experienced.  Cofferdam  No.  3  is  now  com- 
pleted and  pumped  dry,  and  upon  the  completion  of  the  dam 
in  this  section  there  will  remain  a  gap  in  the  river  of  but 
450  ft.  to  close.  This  will  be  accomplished  in  the  same 
manner  as  heretofore,  and  the  stream  flow  will  be  diverted 
through  »the  openings  of  the  completed  piers  toward  the 
Illinois  shore.  The  spillways  between  the  piers  have  been 
completed  only  for  a  small  portion  of  the  dam  which  now 
lies  on  the  Illinois  shore.  The  remaining  spillways  will  not 
be  completed  to  their  full  height  at  once,  but  will  be  raised 
in  succession  about  5  ft.  This  will  be  accomplished  by 
forming  a  box  under  each  arch,  composed  of  the  pier  walls 
and  two  gates,  one  of  which  will  be  placed  over  the  up- 
stream opening  and  one  down-stream.  After  all  of  the 
spillways  have  been  raised  to  this  initial  height  another  lift 
will  be  made  in  the  same  manner  as  the  first  one,  thus  avoid- 
ing excessive  depths  of  water  during  the  work,  and  at  the 
same  time  permitting  the  gradual  filling  of  the  pond  which 
will  ultimately  extend  some  60  miles  above  the  dam. 

The  initial  wheel  installation  will  consist  of  fifteen  10,000- 
hp  turbines  of  the  Francis  type,  and  the  ultimate  installation 
will  comprise  thirty  of  these  units.  The  draft  tubes  for  the 
initial  installation  are  complete,  and  also  seven  of  the  w^heel 
chambers.  The  other  eight  wheel  chambers  are  partly 
finished.  Six  pit  liners,  each  weighing  assembled  106  tons. 
are  also  in  position  and  the  concrete  is  being  placed  around 
them.  The  power-house  superstructure  w^ill  be  built  of  re- 
inforced concrete.  Excavation  work  on  the  tailrace  with 
two  steam  shovels  is  also  under  way. 

The  many  changes  which  are  necessary  in  shore  prop- 
erty for  a  number  of  miles  north  of  the  dam  are  rapidly 
being  taken  care  of.  All  of  the  property  owners  whose 
flowage  rights  are  required  for  the  initial  operation  of  the 


l)r()ject  have  been  ^.ettled  with,  and  the  raising  of  the  tracks 
(if  the  (  hicago,  Hurlington  &  (Juincy  Railroad  fcjr  a  distance 
of  14  miles  is  now  under  way. 

The  bulletin  contains  a  general  deseripti(jn  of  the  prin- 
cipal features  of  the  lo.ooo-hp  turbines  which  will  comprise 
the  initial  wheel  installation.  The  normal  capacity  of  each 
turbine  with  32  ft.  of  head  will  be  10,000  hp.  The  total 
weight  of  each  turbine  with  its  casing  will  he  approximately 
500  tons,  and  the  weight  of  the  runner,  together  with  the 
revolving  element  of  the  direct-connected  vertical-shaft 
generator,  will  be  approximately  275  tons.  The  normal 
speed  will  be  57.7  r.p.m.  The  greatest  care  has  been  given 
not  only  to  designing  these  turbines  for  maximum  efficiency 
but  also  to  the  problem  of  leading  the  water  to  and  from  the 
turbines  with  the  least  possible  loss  of  effective  head. 


WATER-POWER  DEVELOPMENT. 


With  the  purpose  of  advancing  the  industrial  interests  of 
southern  Minnesota,  the  Southern  Minnesota  Development 
Association  has  been  formed,  holding  its  first  meeting  at 
Mankato  on  April  2.  Mr.  H.  M.  Byllesby  was  invited  to 
address  the  meeting,  but  was  unable  to  be  present  in  person 
and  was  represented  by  Mr.  Errett  L.  Callahan,  of  Chicago, 
manager  of  the  new-business  department  of  Messrs.  H.  M. 
Byllesby  &  Company,  who  spoke  on  "What  Water-Power 
Development  Means  to  Southern  Minnesota."  Mr.  Cal- 
lahan remarked  that  his  company  is  interested  in  water- 
power  development  in  southern  Minnesota  to  the  extent  of 
several  million  dollars.  His  company  has  built  and  placed 
in  operation  the  largest  two  hydroelectric  developments  in 
the  region  and  is  now  trying  to  find  a  market  for  the  greater 
part  of  the  6000  hp  created.  At  the  present  time  the 
Byllesby  interests  can  supply  six  times  as  much  electrical 
energy  as  is  being  used  in  Mankato,  Faribault,  Northfield, 
Cannon  Falls  and  the  other  communities  served  by  the 
water-power  developments  at  Rapidan   and  Cannon  Falls. 

At  present  practically  all  water-powers  in  southern  Min- 
nesota of  a  size  sufficient  to  warrant  development  have  been 
developed.  With  the  advent  of  additional  industries  the 
smaller  water-power  possibilities,  coupled  with  existing 
developments,  may  be  utilized.  However,  with  the  present 
10,000  developed  horse-power  in  southern  Minnesota,  a  net- 
work of  interurban  electric-railway  lines  is  assured  for 
that  section,  and  these  roads  will  serve  to  develop  agricul- 
ture and  manufacturing. 

The  speaker  referred  to  the  beneficial  industrial  results 
of  electric-power  developments  in  various  portions  of  the 
country,  as  in  South  Carolina,  where  the  Southern  Power 
Company  has  accomplished  wonders  in  stimulating  the 
cotton-mill  industry.  The  example  of  Niagara  Falls  is  of 
course  well  known,  and  the  Cripple  Creek  and  Goldfield 
gold-mining  districts  of  Colorado  would  not  be  worked  at 
all  to-day  were  it  not  for  low-priced  central-station  electric 
power.  Central-station  energy  makes  profitable  the  mining 
of  low-grade  ore.  A  Byllesby  company  in  that  region  is 
now  completing  a  65-mile  transmission  line  to  serve  the 
towns  and  farms  in  the  rich  irrigated  valley  of  the  Arkansas 
River.  Coal  mines  are  operated  also  with  electric  power, 
and  one  motor-driven  cement  mill  alone  requires  2500  hp. 

Near  Dundas,  Minn.,  six  farms  have  just  been  connected 
to  the  transmission  line  from  Cannon  Falls.  At  Butte,  Mont., 
hydroelectric  energy  is  carried  200  miles  and  used  in  oper- 
ating the  copper  mines  and  mills  to  a  larger  proportionate 
extent  than  in  any  other  place  in  the  world.  A  development 
of  100,000  hp  is  being  made  on  the  New  River  in  Virginia. 
Energy  will  be  transmitted  60  miles  to  Roanoke  and  used 
for  varied  industries.  Another  transmission  line  will  run 
to  the  great  Pocahontas  coal  fields,  where  it  is  said  that 
75,000  hp  in  steam  engines  is  to  be  supplanted  by  electrical 
energy,  30,000  hp  of  which  is  now  under  contract. 


April  13,  1912. 
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CONCENTRATED  ELECTRICAL   ENERGY  PRO- 
DUCTION. 


At  a  meeting  of  the  American  Institute  of  Electrical 
Engineers  held  in  New  York  on  April  5  Mr.  Samuel  Insull, 
president  of  the  Commonwealth  Edison  Company,  of  Chica- 
go, presented  an  illustrated  paper  entitled  "The  Relation  of 
Central-Station  Generation  to  Railway  Electrification." 
The  author  showed,  by  means  of  load  diagrams  and  sta- 
tistics obtained  from  various  sources,  that  the  amount  of 
energy  required  for  transportation  in  any  given  community 
represents  only  from  15  to  20  per  cent  of  the  total  amount 
of  energy  required.  He  claimed  that  the  amount  of  energy 
for  operating  the  terminal  and  suburban  systems  of  all 
the  trunk  lines  centering  in  and  around  New  York  City  is 
less  than  the  amount  required  to  operate  the  isolated  elec- 
tric-lighting plants  in  tlie  same  territory.  He  argued  that  by 
consolidating  into  a  few  favorably  located  stations  the  gen- 
eration of  energy  for  the  different  communities  throughout 
this  country  there  would  be  saved  the  equivalent  of  from 
200,000,000  to  250,000,000  tons  of  coal  per  year. 

The  concentration  of  the  production  of  energy  for  all 
purposes  required  in  a  given  area  of  population  would  re- 
s-ult  in  such  a  saving  in  capital  and  operating  expenses  as 
to  provide  for  the  generating  equipment  and  primary  trans- 
mission systems  necessary  to  electrify  the  terminal  systems 
and  suburban  service  of  all  trunk  lines  centering  in  and 
around  any  large  center  of  population,  and  particularly 
Greater  New  York.  The  percentage  of  saving  in  Greater 
New  York  would  be  comparatively  small,  but  the  saving  in 
the  aggregate  would  represent  such  a  vast  sum  of  money, 
when  properly  capitalized,  that  it  affords  one  of  the  greatest 
opportunities  at  present  existing  in  the  line  of  central- 
station  supply. 

Throughout  the  New  York  neighborhood  the  total  load  on 
systems  considered  separately  is  678,000  kw.  There  is  a 
diversity  factor  of  the  loads,  however,  such  that  if  it  were 
supplied  from  a  single  system  the  load  would  amount  to 
only  630,000  kw,  thus  representing  a  saving  by  consolidation 
of  upward  of  47,000  kw.  The  diversity  factor  amounts  to 
7.5  per  cent,  and  the  load  factor  of  the  combined  system 
would  be  40  per  cent,  as  compared  with  36.9  per  cent  for 
systems  operated  separately.  Numerous  diagrams  were 
shown  of  the  loads  carried  by  electric  railway  and  lighting 
systems  of  the  New  York,  Chicago  and  Boston  neighbor- 
hoods. In  the  New  York  neighborhood  the  total  load  on  the 
systems  of  the  various  lighting  companies  is  232,500  kw. 
The  annual  load-factor  of  the  various  systems  considered 
separately  is  33.8  per  cent,  and  there  is  a  diversity  factor  of 
17.5  per  cent,  thus  showing  that  a  considerable  saving  in 
equipment  is  to  be  obtained  by  consolidating  the  systems 
and  supplying  energy  from  one  common  generating  point. 
The  daily  load-factor  of  the  New  York  stations  operated 
separately  is  51  per  cent.  If  they  were  operated  together, 
the  daily  load-factor  would  be  56.2  per  cent.  It  was  esti- 
mated that  if  all  of  the  steam  railroads  in  the  vicinity  of 
New  York  were  operated  electrically,  in  both  their  freight 
and  passenger  services,  only  about  170,000  kw  would  be 
required.  Mr.  Insull  claimed  that  by  operating  the  systems 
in  Greater  New  York  as  a  unit  rather  than  separately  from 
$18,000,000  to  $20,000,000  could  be  saved  in  investment. 
The  saving  in  operating  expenses  of  such  consolidation 
would  amount  to  about  $1,000,000  per  year.  Taking  into 
account  the  fixed  charges,  depreciation  and  interest,  the 
change  would  represent  the  creation  of  about  $60,000,000  in 
value. 

In  the  Boston  neighborhood  the  maximum  load  last  win- 
ter for  both  the  lighting  and  railway  services  considered 
separately  was  111,200  kw.  If  this  load  had  been  supplied 
from  a  single  system,  it  would  have  amounted  to  only  95,400 
kw,  the  diversity  factor  being  16.5  per  cent  between  the  rail- 
way and  lighting  businesses.  If  the  railway  system  and  the 
lighting  system  were  operated  together,  the  average  load- 


factor  would  be   59.4  per  cent;   operating  separately   they 
provide  an  average  load-factor  of  53.9  per  cent. 

The  author  presented  estimates  showing  that  if  all  tlie 
electric  supply  systems  in  Chicago,  including  steam  rail- 
ways, obtained  their  energy  from  a  single  generating  system 
the  saving  would  amount  to  from  $10,000,000  to  $12,000,000. 
It  was  estimated  that  the  combined  freight  and  passenger 
service  would  have  a  46  per  cent  daily  load-factor.  Records 
kept  for  a  number  of  years  show  that  the  lighting  and 
motor  service  business  in  Chicago  has  an  annual  load-factor 
of  less  than  35  per  cent,  and  the  street  railway  service  load- 
factor  is  about  43  per  cent.  The  combined  load-factor  of 
the  two  is  about  42.5  per  cent.  The  average  daily  load- 
factor  for  the  different  systems  operating  separately  is  55.6 
per  cent.  The  load-factor  for  all  combined  in  one  gen- 
erating system  is  59.9  per  cent,  or  an  increase  of  7.4 
per  cent. 

Discussion. 

Mr.  John  W.  Lieb,  vice-president  of  the  New  York 
Edison  Company,  called  attention  to  the  fact  that  the  load- 
factor  of  central  stations  as  at  present  operated  is  very 
high,  on  account  of  the  diversity  factor  of  the  equipments 
to  which  energy  is  supplied.  He  predicted  a  certain  amount 
of  difficulty  in  supplying  energy  for  all  purposes  from  a 
common  generating  system,  by  reason  of  the  great  differ- 
ences in  the  uses  to  which  the  energy  would  be  put,  such  as 
15  cycles  for  railway  work,  25  cycles  for  railway  and  light- 
ing, 60  cycles  for  another  part  of  the  lighting  load,  and 
direct  current  at  different  voltages  for  railway  and  lighting 
services. 

Prof.  Dugald  C.  Jackson,  of  the  Massachusetts  Institute 
of  Technolog)%  claimed  that  only  by  viewing  the  problem 
of  energy  supply  in  the  broad  way  adopted  by  Mr.  Insull 
can  the  cities  of  the  future  be  maintained  as  inhabitable 
places. 

Mr.  W.  S.  Murray,  electrical  engineer  of  the  New  York, 
New  Haven  &  Hartford  Railroad,  said  that,  according  to 
estimates,  about  60,000  kw  would  be  required  to  supply  all 
of  the  energy  necessary  to  operate  trains  on  the  New  York, 
New  Haven  &  Hartford  Railroad  from  New  York  City  to 
Boston.  This  amount  seems  small  in  comparison  with 
from  600,000  kw  to  700,000  kw  utilized  in  central  stations 
around  New  York  City. 

Dr.  C.  P.  Steinmetz,  Schenectady,  N.  Y.,  claimed  that  the 
paper  by  Mr.  Insull  announced  the  approach  of  a  new  era 
in  the  electrical  industry,  the  change  being  one  from  diver- 
sified electric  generating  systems  or  diversified  classes  of 
work  to  electricity  as  the  universal  source  of  power  serving 
the  whole  community. 

Mr.  L.  B.  Stillwell,  New  York,  stated  that  while  a  con- 
siderable improvement  in  diversity  factor  is  obtained  when 
several  small  lighting  plants  are  combined  as  one,  yet  not 
much  improvement  in  this  respect  is  10  be  obtained  if 
several  very  large  plants  are  combined.  Thus,  there  is  a 
practical  limit  to  the  combination  of  generating  systems. 
Another  limit  is  encountered  by  the  diversity  of  voltage,  and 
still  another  by  the  several  frequencies  in  commercial  use. 
The  carrying  out  of  the  idea  of  centralization  of  generation 
is  rendered  easier  by  reason  of  the  enforced  substitution  of 
more  efficient  modern  units  for  the  older  less  efficient  units, 
at  which  time  consolidation  can  easily  be  brought  about. 

Mr.  B.  F.  Wood,  electrical  engineer  of  the  Pennsylvania 
Railroad  Company,  stated  that  the  generating  stations  for 
the  New  York  terminal  electrification  of  the  Pennsylvania 
represent  an  expenditure  of  about  $4,000,000.  If  energy 
could  have  been  purchased  in  New  York  as  cheaply  as  it  is 
being  sold  in  Chicago,  this  expenditure  of  $4,000,000  could 
have  been  avoided,  and  a  dividend  of  about  6  per  cent  could 
have  been  paid  on  the  $4,000,000  invested  in  other  electrical 
work,  including  locomotives. 

Dr.  Gary  T.  Hutchinson.  New  York,  stated  that  unless  the 
central  stations  will  sell  energy  at  a  price  less  than  railways 
can  produce  it  at  their  own  plants,  nothing  can  be  gained 
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Ity  llic  railways  in  Dbtaimiig  energy  Ironi  tin-  central 
stations. 

Mr.  Hion  j.  Arni)Ul,  Chicago,  stalcil  tiiat  the  consolidalion 
of  the  generating  equipment  tends  to  lower  the  capital  costs, 
and  even  tliongh  the  station  cost  were  the  same,  the  large 
station  can  sell  energy  more  cheaply  than  the  small  station 
can  produce  it.  This  statement  was  based  on  a  study 
recently  made  in  connection  with  the  supply  of  energy  in  a 
city  where  the  municipal  ownership  advocates  are  very 
strong.  It  was  found  that  the  railway  comi)any  could  pur- 
chase energy  at  0.75  cents  per  kw-hr.  delivered  to  its  suh- 
stations,  which  price  was  less  tiian  that  at  which  it  could 
produce  energy  in  its  station  with  coal  at  $1.80  per  ton, 
taxes  1.5  per  cent  per  annum,  interest  at  6  per  cent  and 
depreciation  at  the  equivalent  of  5  per  cent  per  annum. 
The  larger  station  can  sell  energy  more  cheaply  than  it  can 
be  made  in  small  plants  by  taking  advantage  of  skilled 
management,  skilled  engineers  and  smaller  investment  per 
kilowatt  for  the  large  units. 

Mr.  Frank  J.  Sprague,  New  York,  asserted  that  if  New 
^■ork  as  it  exists  to-day  could  be  blotted  out  and  re-created 
to-morrow  not  a  single  isolated  plant  would  be  installed.  It 
would  be  planned  so  that  not  only  the  lighting  and  the  motor 
service,  but  a  large  portion,  or  perhaps  all,  of  its  heating 
would  I)c  supplied  from  a  few  great  central  stations. 


CLOSED-FUSE  DESIGN. 


llosed-fuse  design  was  the  subject  for  consideration  at 
the  regular  meeting  of  the  Luncheon  Club  branch  of  the 
New  England  Section  of  the  N.  E.  L.  A.  at  Boston  on 
April  5,  the  speaker  being  Mr.  L.  W.  Downes,  general 
manager  of  the  D  &  W  Fuse  Company,  Providence,  R.  I. 
The  attendance  totaled  175.  Mr.  Downes  gave  an  interest- 
ing talk  upon  the  principles  of  fuse  operation,  and  touched 
upon  the  importance  of  preventing  explosive  action  by 
proper  proportioning  of  the  fuse  parts,  and  the  connection 
between  accuracy  of  operation  and  the  length,  section,  num- 
ber and  arrangement  of  links  carried  in  inclosing  material. 
The  use  of  notching  and  the  air-drum  principle  were  also 
described.  It  has  been  found  that  the  volume  of  metal 
inclosed  in  the  cartridge  should  not  exceed  i  per  cent  of 
the  volume  of  the  inclosing  tube,  if  explosive  action  in  600- 
volt  fuses  is  to  be  prohibited.  The  extension  of  the  fuse 
surface  to  the  maximum  degree,  notably  by  the  use  of  par- 
allel strips  of  metal,  increases  the  reliability  of  the  device 
and  cuts  down  the  energy  absorbed  in  blowing.  The  use 
of  the  multiple  link  reduces  the  ainount  of  metal  required 
for  a  given  capacity  by  26  per  cent,  requires  the  gases  to 
travel  a  shorter  average  distance  before  condensation  and 
saves  from  23  to  25  per  cent  in  energy  absorbed  in  the 
case  of  a  five-strip  fuse  compared  with  a  single-strip  unit. 

Mr.  Downes  dwelt  at  length  upon  the  great  value  of 
oscillographic  tests  in  the  investigation  of  fuse  action  and 
exhibited  several  enlarged  oscillographs  of  fuse  perform- 
ance under  different  conditions.  A  comparison  between  a 
five-strip,  8o-amp  fuse  and  a  single  fiat-strip  fuse  short- 
circuited  on  600  volts  direct-current  supply  showed  that  in 
the  first  case  the  instantaneous  short-circuit  current  was 
8415  amp  and  in  the  second  case  9390  amp.  The  energy 
absorbed  was  28,600  watt-seconds  with  the  multiple-strip 
fuse  and  58,000  watt-seconds  with  the  flat  strip.  With  the 
flat-strip  fuse  there  was  an  undesirable  inductive  rise  in 
potential  before  the  circuit  was  finally  ruptured.  An  oscillo- 
graph of  a  fuse  blown  upon  an  inductive  circuit  showed  an 
average  current  of  4700  amp  during  the  rise  of  the  metal 
temperature  to  the  melting  point.  Mr.  Downes  reviewed  the 
difficulties  of  fuse  design  in  relation  to  the  control  of  high- 
tension  circuits,  and  said  that  late  researches  indicate  that 
prolonged  arcing  in  the  case  of  high-tension  fuse  operation 
is  due  to  the  extended  period  of  time  of  current  flow  before 


vaporizing,  which  results  in  the  lualing  of  the  lilling  to  a 
point  which  considerably  increases  its  conductivity,  the  arc 
then  being  niaintaine<l  along  the  lines  of  a  "Nernst"  effect 
in  the  filling  material,  (losing,  the  speaker  advocated 
patronizing  one  of  a  group  of  half  a  dozen  or  more  fuse 
makers  who  arc  giving  scientific  study  to  the  i)roblem  of 
design,  and  contended  that  no  reloadable  fuse  has  as  yet 
been  develojjed  which  conforms  to  the  re(|uirenu'nts  of  the 
Underwriters. 


UNIT  GENERATING  AND  DISTRIBUTION  COSTS  OF 

THE  PACIFIC  GAS  &  ELECTRIC  COMPANY 

IN  SAN  FRANCISCO. 


Among  the  arguments  submitted  by  the  Pacific  Gas  & 
IClectric  Company  to  the  Board  of  Supervisors  of  the  city 
and  county  of  San  Francisco,  in  connection  with  the  pend- 
ing regulation  of  rates  for  gas  and  electric  energy,  are  some 
interesting  statistics  concerning  the  unit  costs  of  generation 
and  distribution.  About  91  per  cent  of  the  generated  energy 
is  developed  in  steam-driven  stations  and  the  rest  is  received 
by  transmission  from  hydroelectric  sources,  which  are  de- 
pended upon  for  emergency  standby.  The  condensed  opera- 
tions for  191 1  are  given  in  the  accompanying  table. 

TOTAL   PRODUCTION,   REVENUES   AND    COSTS    IN    SAN    FRA.VCISCO 
FOR    191 1. 

Kilowatt-hours  generated  by  steam 85,707,854 

Kilowatt-hours  received  by  transmission 7 ,  787 ,959 

Kilowatt-hours,  total  production 93  ,495  ,813 

Kilowatt-hours  sold 68,797,090 

Per  cent  lost  in  distribution 26 . 5 

Revenue  from  sales $2,730,248 

Cost  of  generation 8729,315 

Cost  of  distribution 347  ,  182 

Cost  of  administration  and  distribution....  943,363 

• •  2,019.860 

Net  earnings $710,388 

The  average  revenue  per  kw-hr.  for  all  energy  sold  was 
3.969  cents  and  the  average  total  cost  was  2.936  cents,  in- 
cluding depreciation,  leaving  a  net  revenue  of  1.033  cents.  A 
valuation  of  the  entire  electric  properties  as  of  Dec.  31, 
191 1,  by  Messrs.  J.  G.  White  &  Company,  with  no  allowances 
for  stores  and  supplies,  working  capital,  franchise  value  or 
going  value,  gave  a  total  of  $11,152,006,  made  up  as  follows: 
$624,356  for  real   estate ;  $3,577,238  for  steam  generating 

UNIT  COSTS  FOR    I9I  I. 


Generation: 

Cents  per 
0  225 

Kw-hr. 

Materials 

0.731 

0.104 

1.060 

Distribution : 

0.216 

0.098 

0.191 

Administration: 

0.271 

0.50S 

0.082 

Legal  expenses.  . 

0.021 

0.005 

Bad  debts 

0.026 

0.008 

Damages  to  persons 

Rents                                                ... 

0.005 

0.005 

Taxes 

0.153 

debt 

0.576 
0.006 
0.789 

Interest  on  floating 

Total 

2.936 

Stations;  $1,190,299  for  substations;  $4,963,522  for  the  dis- 
tribution system;  $615,450  for  electric  meters  and  miscel- 
laneous, and  $181,141  for  miscellaneous  electric  properties. 
On  this  total  valuation  the  net  rate  of  return  in  191 1  was 
6.4  per  cent.  The  unit  costs  in  detail  appear  in  the  table 
shown  herewith. 
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Next  to  generation,  the  largest  major  item  is  depreciation 
:he  gross  amount  of  which  is  equal  to  4.9  per  cent  on  the 
/aluation  stated  above.  The  combined  cost  of  distribution 
ind  administration  is  substantially  equal  to  the  cost  of 
generation. 

Typical  station  load  curves  submitted  show  that  the  sum- 
iier  instantaneous  peak  was  161 9  k\v,  accompanied  by  a  load 
factor  of  29.1  per  cent,  while  the  winter  peak  was  2363 
<w  and  the  load  factor  38.9  per  cent.  Practically  the  entire 
listribution  is  alternating  current. 

Present  rates  in  San  1^'rancisco  range  from  9  cents  to 
5  cents  per  kw-hr.,  and  these  extremes  apply  both  to  light- 
ng  and  to  motor  service.  Oil  fuel,  used  exclusively,  cost 
m  average  of  83  cents  per  barrel  in  191 1.  Comparisons  of 
hese  rates  with  those  in  twenty-one  of  the  principal  cities 
)f  the  country  were  submitted  to  the  board,  with  the  object 
)f  showing  that  San  Francisco  enjoys  rate  advantages  over 
nany  other  large  municipalities.  The  company  states  that 
he  present  rate  of  return  on  the  San  P>ancisco  investment 
s  less  than  6  per  cent. 


ANNUAL  REPORT  OF  THE    PUBLIC  SERVICE 
CORPORATION  OF  NEW  JERSEY. 

The  third  annual  report  of  the  Public  Service  Corpora- 
ion  of  New  Jersey,  for  the  year  ended  Dec.  31,  191 1,  is 
iiuch  more  comprehensive  than  either  of  its  predecessors. 
Phis  company  is  a  holding  concern  for  the  Public  Service 
3as  Company,  the  Public  Service  Electric  Company  and 
he  Public  Service  Railway  Company,  whose  operations  for 
he  year  are  included  in  the  general  statement.  The  com- 
•ined  fiscal  operations  of  the  parent  and  subsidiary  com- 
lanies  for  the  year  just  closed  are  presented  in  the  accom- 
lanying  table. 

FISCAL    OPERATIONS    FOR    IQIl. 

eveiiucb    $30,125,508 

•perating  expenses  and  taxes $15,941,691 

mortization    charges 672,654 

16,614,345 

$13,511,163 
ither    income 1,890,513 

Total   net  income $15,401,676 

iterest    and    rentals ' 11,066,651 

ixed   charges   of   Public    Service    Corporation 2,540,243 

Surplus    $1,794,782 

The  gain  in  revenues  over  1910  amounted  to  8.9  per  cent. 
)istrlbution  of  the  revenue  among  the  three  subsidiary 
ompanies  shows  that  the  railway  properties  earned  48  per 
ent  of  the  total,  the  gas  properties  30  per  cent  and  the 
lectric  properties  22  per  cent.  The  condensed  balance 
heets  of  the  four  companies  reveal  total  assets  as  shown 
elow,  ofifset  in  each  case  by  equal  liabilities: 

Total  Assets. 

ublic  Service  Corporation    $77,387,770 

ublic  Service  Gas    Company 9,831,940 

ublic  Service  Electric    Company 11,873,755 

ublic   Service  Railway    Company 85,850,882 

Dividends  on  the  $25,000,000  outstanding  stock  of  the 
larent  corporation  at  the  annual  rate  of  6  per  cent  were 
laid  during  the  year.  The  requirements  for  new  capital 
vere  met  by  the  sale  of  $13,860,000  face-value  5  per  cent 
;eneral-mortgage  fifty-year  bonds,  making  the  total  issue 
utstanding  equal  to  $30,000,000.  The  proceeds  were  applied 
0  extensions  of  property  in  the  three  subsidiary  companies. 

During  the  year  the  parent  concern  acquired  nearly  all  of 
he  capital  stock  of  the  Shore  Lighting  Company,  w^hich 
ontrolled  the  electric  lighting  business  in  Red  Bank,  Mon- 
nouth  County  and  vicinity  and  the  gas  business  at  South 
vmboy.  The  gas  properties  of  this  company  and  the  Prince- 
on  Light,  Heat  &  Power  Company  (acquired  in  1910)  were 
eased  to  the  Public  Service  Gas  Company.  The  electric 
properties  of  these  two  companies  and  those  of  the  Bur- 
ington  Electric  Light  &  Power  Company,  acquired  in  the 


same  year,  were  leased  to  the  Public  Service  Electric  Com- 
pany. I-'ranchises  were  also  obtained  for  the  distribution  of 
gas  in  Madison  and  Morris  Plains. 

The  most  notable  addition  to  the  properties  during  the 
year  was  the  new  generating  station  at  Perth  Amboy,  which 
is  a  thoroughly  modern  plant.  It  is  designed  to  care  for  the 
rapidly  increasing  load  in  the  central  division.  Additional 
lines  were  placed  underground  during  the  year  in  accord- 
ance with  the  policy  of  the  company  to  carry  out  a  certain 
amount  of  this  work  each  season.  The  construction  of 
additional  transmission  lines  has  made  it  possible  to  shut 
down  several  of  the  less  important  or  inefficient  generating 
stations. 

The  Public  Service  Electric  Company  serves  72J2'/  cus- 
tomers in  a  population  of  1,923,000.  The  connected  load  at 
the  end  of  the  year  was  156,202  kw  and  the  energy  sold 
during  the  year  was  103,145,000  kw-hr.  The  entire 
revenues  of  the  electric  company  amounted  to  6.3  cents  per 
kw-hr.  sold.  The  Public  Service  Gas  Company  serves  a 
population  of  1,809,000,  among  which  it  distributed  8,895,000 
cu.  ft.  of  gas  during  the  year,  there  being  388,606  meters  in 
service  at  the  end  of  the  year.  The  revenues  of  the  gas 
company  amounted  to  $1.01  per  1000  cu.  ft.  sold.  The  rail- 
way company  carried  362,600,000  passengers,  in  a  territory 
having  a  population  of  1,749,000,  and  received  an  average 
fare  of  3.82  cents  per  passenger,  or  31.07  cents  per  car  mile. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


NEW    YORK    C0MMIS.SI0N. 

On  the  application  of  the  New  York  Railways  Company, 
successor  to  the  Metropolitan  Street  Railway  Company, 
the  New  York  Public  Service  Commission  for  the  First 
District  has  granted  a  rehearing,  to  be  held  April  19,  on  the 
order  of  the  commission  issued  Feb.  27,  19 12,  directing  the 
company  to  maintain  an  amortization  fund  of  $108,000  a 
year,  invested  so  as  to  produce  at  least  4  per  cent  interest, 
iintil  the  fund  shall  amount  to  $16,500,000,  and  also  direct- 
ing the  company  to  maintain  a  depreciation  fund  each 
month  equal  to  at  least  20  per  cent  of  its  gross  operating 
revenue.  The  company  asks  for  a  rehearing  on  the  ground 
that  $16,500,000  does  not  represent  the  difference  between 
the  value  of  its  property  and  the  face  value  of  the  stock  and 
bonds  issued,  and  asserts  that  the  property  value  is  greater 
than  such  face  value.  It  also  contends  that  the  commission 
made  no  allowance  for  the  value  of  the  company's  fran- 
chises and  asks  leave  to  prove  the  value  of  such  franciiises. 
The  petition  also  challenges  the  correctness  of  the  figure, 
20  per  cent  of  gross  operating  revenue,  for  depreciation  and 
maintenance  and  alleges  that  the  company  is  maintaining 
its  property  in  good  condition  and  expending  thereon  such 
amounts  as  are  required.  It  also  alleges  that  the  commis- 
sion acted  beyond  its  powers  in  making  the  order. 

Counsel  for  the  organizations  of  stationary  engineers, 
which  have  been  endeavoring  for  some  months  to  prove 
before  Commissioner  Maltbie,  of  the  First  District,  that 
the  rates  of  the  New  York  Edison  Company  are  unreason- 
ably discriminatory,  presented  the  argument  in  his  case 
on  April  8.  He  contended  that  the  company  sold  energy 
below  cost  to  some  customers  whose  large  consumption 
might  justify  the  use  of  an  isolated  plant,  and  that  the 
loss  thus  incurred  by  the  company  was  returned  to  it  through 
the  high  rates  charged  to  consumers  of  small  amounts  of 
energy.  He  requested  that  the  commission  pursue  an  in- 
vestigation on  its  own  initiative,  in  order  to  determine  the 
assets  of  the  company,  that  the  cost  of  supplying  energy 
to  .all  classes  of  customers  be  ascertained,  and  that  a  new 
schedule  of  rates  be  adopted,  which  would  be  proportionate 
to  the  cost  of  manufacture,  so  that  the  price  to  customers 
of  each  class  would  be  based  on  cost  of  production  plus  a 
reasonable  profit.     In   regard   to  another  petition   filed   by 
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ail  isulatccl-plaiil  |)uljlisliiiif.j  company  which  lias  secured 
power  of  attorney  to  act  for  a  few  retail  customers  of  the 
I'.dison  company,  Commissioner  MaUhic  ruled  that  hearings 
on  tliis  petition  would  be  joined  with  those  on  the.  original 
complaint,  noted  above,  and  that  decision  in  the  first  case 
would  be  reserved  until  liearinj^s  had  i)eeu  concluded  on 
the  second. 

rile  coumiission  for  the  h'irst  District  recently  transmitted 
a  letter  to  the  lulison  Mlectric  Illuminating  C Onipany  of 
iJrooklyn  in  the  matter  of  the  tliscontinuance  of  service  fur- 
nished to  William  Bradley,  one  of  the  contractors  for  the 
l*'ourtli  Avenue  subway  in  Brooklyn,  disagreeing  with  the 
company's  interpretation  of  the  transportation  corporations 
law,  which  had  been  cited  by  the  company  in  defense  of  its 
action.  At  a  previous  hearing  it  developed  that  the  lulison 
company  discontinued  service  to  the  contractor  because  of  a 
dispute  over  payment  of  a  bill  of  about  $6,000,  which  the 
company  rendered  for  reconstruction  of  that  part  of  its  con- 
duit system  which  was  disturbed  by  the  construction  of  the 
subway.  At  the  hearing  the  representatives  of  the  company 
promised  that  in  the  future  they  would  not  discontinue 
service  without  notifying  the  commission  in  ample  time  to 
protect  the  city  from  any  danger  which  might  result  from 
consequent  interruption  to  the  work.  The  commission  in  its 
communication  to  the  company  takes  the  position  that  the 
transportation  corporations  law  does  not  authorize  the  dis- 
continuance of  service  because  of  a  difference  over  a  charge 
for  an  extraneous  matter,  treating  as  secondary  in  this  case 
the  question  of  whether  a  public-service  corporation  may 
suddenly  discontinue  service  without  regard  to  possible 
danger  to  life,  property  or  the  public  health. 

The  Public  Service  Commission  for  the  Second  District 
has  denied  the  application  of  the  New  York  Central  & 
Hudson  River  Railroad  Company  for  permission  to  acquire 
a  majority  of  the  stock  of  the  New  York,  Ontario  &  West- 
ern Railway  Company.  This  case  is  of  considerable  in- 
terest because  of  the  principles  which  it  involves.  The  com- 
mission states  that  the  transfer  of  the  bare  majority  interest, 
now-  held  by  the  New  York,  New  Haven  &  Hartford  Rail- 
road Company,  to  the  New  York  Central  should  not  be  per- 
mitted without  reasonably  guarding  the  minority  stock- 
holders. Apparently  there  is  no  way  to  accomplish  this 
except  by  imposing  the  condition  that  the  New  York  Central 
shall  take  over,  on  the  same  terms  per  share  as  it  pays  the 
New  Haven  company,  all  of  the  minority  stock  which  may 
be  offered.  This,  in  the  opinion  of  the  commission,  would 
impose  a  burden  upon  the  New  York  Central  which  lacks 
sufficient  advantages  to  warrant  the  transaction.  The  com- 
mission points  out  that  the  proposed  acquirement  of  stock 
would  bring  about  the  control  of  a  small  railroad  by  a  great 
system  which  is  to  some  extent  competitive,  and  would  thus 
to  the  same  extent  eliminate  competition.  It  is  also  stated 
that,  in  the  judgment  of  the  commission,  the  energies  and 
the  credit  of  the  New  York  Central  are  greatly  needed 
in  the  discharge  of  the  public  duties  and  burdens  with  which 
it  is  now  charged  and  in  the  solution  of  the  numerous  com- 
plicated problems  pressing  upon  it  in  connection  with  the 
proper  growth  and  development  of  the  present  property. 
The  possibility  that  the  taking  over  of  the  majority  inter- 
est in  the  stock  of  the  Ontario  &  Western  might  become  a 
considerable  burden  on  the  New  York  Central  is  illustrated 
by  the  fact  that  for  the  five  years  immediately  past  the 
net  income  of  the  Ontario  &  Western  has  been  progressive- 
ly diminishing.  The  denial  of  this  application  is  based  pri- 
marily on  the  grounds  that  the  business  prospects  of  the 
Ontario  &  W'estern  do  not  warrant  the  purchase  and  the 
fact  that  the  present  financial  situation  of  the  New  York 
Central  does  not  justify  the  action.  It  is  also  pointed  out 
that  the  proposed  purchase  price  is  somewhat  above  the 
present  market  value  of  the  stock,  and  furthermore  the 
proposed  purchase  might  establish  a  condition  which  would 
embarrass  the  minority  stockholders.  The  matter  of  the 
possible  elimination  of  competition  is  not  discussed  in  view 


nf  the  other  grounds  for  rejecting  the  application,  which 
the  commission  regards  as  entirely  adecjuate  for  sustaining 
its  decision. 

The  commission  has  received  an  application  from  the 
Syracuse  Lighting  Company  for  authority  to  issue  $.i2o,ooo 
par  value  of  its  extension  ;in<l  improvement  C  per  cent  ten- 
year  gold  bonds,  the  proceeds  to  prf)vide  for  the  laying  of 
trunk  mains,  for  extensions  to  the  distributing  .system  and 
for  improvements  at  the  works  and  stations. 

WISCONSI.N     CO  .M  MISS  ION. 

The  annual  report  of  the  Railroad  ("(jmmission  for  the 
year  ended  June  30,  1911,  has  been  completed.  The  total 
number  of  plants  making  report  to  the  commission  was 
990,  of  which  193  were  electric,  54  gas,  126  water,  C03  tele- 
phone and  14  heating  utilities.  During  the  year  the  com- 
mission heard  703  cases  as  against  864  for  the  preceding 
year.  Of  this  number,  452  were  railroad  cases,  98  formal 
and  87  informal  utility  cases.  A  total  of  forty-two  decisions 
in  formal  utility  cases  were  issued,  of  which  twenty-five 
involved  rates,  seven  service,  six  rules  and  regulations  and 
four  related  to  municipal  purchase.  Sixty-three  formal 
utility  cases  were  pending  at  the  close  of  the  fiscal  year. 
The  report  notes  that  five  appeals  from  the  rulings  of  the 
commission  were  taken  to  the  courts,  only  one  of  which 
concerned  an  electric  utility.  Thirty-four  amendments  to 
rate  schedules  were  submitted  by  electric  utilities,  which 
amounted  to  reductions  in  practically  all  instances. 

During  the  year  fifty-three  applications  were  filed  and 
certificates  issued  under  the  stock  and  bond  law  for  a  total 
of  $44,624,328  of  stocks,  bonds  and  other  evidences  of  in- 
debtedness. Of  the  total,  the  following  were  for  electrical 
corporations :  Stocks,  $3,056,200 ;  bonds,  $6,591,000 ;  promis- 
sory notes,  $200,000.  For  combined  electric  light  and  rail- 
way companies,  $i,6o6,coo  in  stocks  and  $12,520,000  in  bonds 
were  authorized.  Traction  companies  were  authorized  to 
issue  $2,050,000  in  stocks  and  $4,133,000  in  bonds. 

The  report  calls  attention  to  the  more  important  legisla- 
tion especially  affecting  the  telephone  utilities,  such  as  the 
law  requiring  the  physical  connection  of  telephone  systems 
whenever  public  convenience  and  necessity  require  such 
connection  and  the  extension  of  the  provision  preventing  the 
duplication  of  utilities  doing  the  same  kind  of  business  tc 
include  telephone  utilities.  Attention  was  called  to  the  fact 
that  the  stock  and  bond  law  has  been  amended  so  as  tc 
include  the  telephone  utilities  under  its  provisions. 

In  discussing  the  development  of  the  public-utility  busi 
ness  during  the  year  it  was  noted  that  the  gross  earning,' 
for  all  utilities  making  report  aggregated  $17,011,280 — ar 
increase  of  13.2  per  cent,  as  against  an  increase  of  12. 6( 
per  cent  for  the  year  ended  June  30,  1910.  The  gross  income 
available  for  return  upon  capital  showed  an  increase  o" 
14.05  per  cent,  and  the  net  earnings  from  operatioi 
amounted  to  $5,623,716,  or  an  increase  of  13.18  per  cent 
The  plant  value  of  all  utilities  reporting  aggregated  $106. 
111,174,  or  an  increase  of  10.07  P^""  cent,  as  against  ai 
increase  of  12.25  per  cent  for  the  preceding  year.  As  ar 
offset  to  the  total  plant  value,  bonds  were  outstanding  ag 
gregating  $45,433,080,  or  an  increase  of  16.96  per  cent 
and  the  capital  stock  outstanding  amounts  to  $48,625,069,  at 
increase  of  6.93  per  cent,  as  compared  with  an  increase  0 
16.32  per  cent  for  the  previous  year. 

An  inspection  of  the  tabulated  returns  of  the  electrii 
public  utilities  shows  that  plant  values  aggregate  $39,429,688 
or  an  increase  of. 22.13  per  cent;  outstanding  stock  aggre 
gates  $20,177,635,  or  an  increase  of  18.8  per  cent;  bond 
outstanding  amount  to  $22,400,307,  or  an  increase  of  34.51 
per  cent;  total  operating  revenues  amount  to  $5,629,103,  o 
an  increase  of  26.68  per  cent ;  income  available  for  returi 
upon  capital  showed  an  increase  of  24.29  per  cent.  Th 
total  plant  value  of  gas  utilities  was  given  as  $25,131,572.  a 
increase  of  2.06  per  cent,  and  the  income  available  fo 
return  upon   capital   showed   an   increase   of  5.8  per  cen' 
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rdephone  utilities  sliuwcd  a  total  plant  value  of  $16,621,370, 
Dr  an  increase  of  5.2  per  cent.  The  capital  stock  outstand- 
ing, however,  showed  a  decrease  of  0.02  per  cent  and  the 
Donds  outstanding  a  decrease  of  10.36  per  cent.  Total 
Dperating  revenues  increased  9.46  per  cent  and  the  income 
ivailable  for  return  upon  capital  increased  15  per  cent. 
When  a  comparison  was  made  of  the  relative  prosperity  of 
nunicipal  and  privately  owned  electric  plants,  it  was  noted 
;hat  whereas  the  plant  values  of  the  140  privately  owned 
atilities  increased  22.06  per  cent,  those  of  the  53  munici- 
pally owned  utilities  increased  25.1  per  cent.;  gross  earnings 
increased  27.28  per  cent  and  19  per  cent  respectively,  and 
jross  income  available  for  return  upon  capital  increased 
24.15  per  cent  and  26.7  per  cent  respectively. 

The  report  this  year  is  increased  in  scope  by  the  addition 
>f  a  separate  section  made  necessary  by  the  large  number 
jf  statistical  summaries  and  unit-cost  compilations.  Unit 
/alues  for  all  phases  of  utility  operation,  covering  each 
ilectric,  gas,  telephone  or  water  company  reporting  to  the 
:ommission,  have  been  compiled  for  each  of  the  last  three 
^ears.  The  Southern  Wisconsin  Railway  Company  has 
ipplied  to  the  commission  for  a  rehearing  upon  that  part 
>f  the  recent  order  which  required  the  establishment  of  a 
faster  schedule  by  July  i,  1912.  It  was  contended  that, 
nasmuch  as  this  question  was  not  one  of  the  issues  at  the 
learing,  no  testimony  was  introduced  concerning  it,  and 
;hat  furthermore  it  would  be  impossible  to  comply  with  the 
;ernis  of  the  order  within  the  time  specified.  The  hearing 
fvas  set  for  April  12. 

MARYLAND   COMMISSION. 

The  Maryland  Public  Service  Commission  last  week  re- 
iunied  the  hearing  on  the  complaint  made  by  the  Baltimore 
ilectrical  Supply  Company  against  the  Consolidated  Gas, 
Ilectric  Light  &  Power  Company,  which  was  filed  with  the 
:ommission  several  months  ago.  Mr.  Herbert  A.  Wagner, 
,rice-president  of  the  Consolidated,  and  in  charge  of  the 
electrical  division  of  that  company,  gave  his  testimony  at 
ength  in  reference  to  the  house-wiring  business  which 
lis  company  has  received.  Mr.  W^agner  said  that  from 
September,  1910,  to  September,  191 1,  his  company  had 
ivired  184  houses  out  of  a  total  of  313;  or,  in  other  words, 
:he  Consolidated  had  received  about  60  per  cent  of  the 
louse-wiring  done  in  that  year.  This  is  limited  to  old 
louses,  since  the  Consolidated  company  docs  not  bid  on 
.viring  in  houses  under  construction. 

Counsel  for  the  complainants  laid  particular  emphasis  on 
:he  fact  that  the  Consolidated  company,  although  it  had 
3een  in  the  house-wiring  field  for  only  one  year,  neverthe- 
less had  been  able  to  secure  60  per  cent  of  the  business. 
During  the  course  of  the  hearing  it  was  brought  out  that 
:he  Baltimore  schedule  of  prices  for  the  wiring  of  houses 
ippeared  in  an  article  in  the  March  9  issue  of  the  Electrical 
World,  entitled  "Standardized  Interior  Wiring  Prices,"  by 
H.  L.  Parker. 

The  commission  has  arranged  a  conference  with  the 
officials  of  the  Chesapeake  &  Potomac  Telephone  Company 
to  take  up  the  matter  of  ambiguities  in  the  schedule  of 
rates  ordered  by  the  commission.  This  conference  is  the 
result  of  numerous  complaints  made  to  the  commission  by 
telephone  subscribers. 

Chairman  Laird  of  the  commission  has  promised  that 
as  soon  as  possible  after  Governor  Goldsborough  signs  the 
bill  giving  the  commission  power  to  compel  the  United 
Railways  to  issue  commutation  tickets  to  Baltimore  sub- 
urbanites the  commission  will  proceed  to  take  up  this  whole 
question  on  a  broad  and  comprehensive  basis. 

Recently  the  commission  ordered  the  Western  Union 
Telegraph  Company  to  restore  its  office  in  the  Hotel  Belve- 
dere, which  but  shortly  before  it  had  abandoned.  The 
telegraph  company  has  now  appealed  from  the  order  of 
the  commission  to  the  Circuit  Court  and  has  asked  for  an 
injunction  to  restrain  the  commission   from   enforcing  its 


order.  This  case  is  of  special  interest,  being  the  first  in- 
stance of  an  appeal  from  an  order  of  the  commission. 
Counsel  for  the  telegraph  company  stated  to  the  court  that 
unless  the  injunction  is  granted  any  complainant  can 
arbitrarily  force  the  telegraph  company  to  establish  an  office 
at  any  designated  place,  regardless  of  whether  the  office 
shall  be  profitable.  Counsel  also  stated  that  when  there  is 
a  district  telegraph  office  within  a  short  distance  of  the 
hotel  it  is  an  unreasonable  hardship  to  compel  the  company 
to  maintain  another  office  in  the  hotel  itself.  It  was  also 
contended  that  the  company  could  not  legally  be  compelled 
to  maintain  an  office  in  any  particular  building  or  become 
tenants  of  a  specified  landlord. 


Current  News  and  Notes 


A  Definition  of  Voltage. — A  sophomore  in  mechanical 
engineering  at  a  well-known  college  recently  contributed  to 
science  the  following  definition  of  voltage:  "Voltage  is  the 
amount  of  force  of  the  current,  and  the  term  volt  originated 
from  the  man  who  discovered  it,  Voltaire." 

*  *     * 

Municipal  Ice  Plants  Proposed. — The  City  Council  of 
Chicago  has  adopted  a  resolution  asking  the  Legislature  of 
the  State  to  confer  upon  cities  and  villages  the  power  to 
erect,  maintain  and  operate  artificial-ice  plants  and  to  sell 
the  product  thus  manufactured  at  cost  to  residents  of  the 

municipalities. 

*  *     * 

Wireless  Experiments  During  Sun  Eclipse. — On  April 
23  a  partial  eclipse  of  the  sun  will  be  observed  in  France, 
and  special  arrangements  have  been  made  to  carry  on  ex- 
periments in  wireless  telegraphy  on  this  occasion.  It  has 
long  been  noticed  that  the  distance  over  which  communica- 
tion could  be  maintained  varies  greatly  according  to  the 
time  of  day  and  the  direction.  Maximum  distances  are 
obtained  at  night.  The  wireless  station  on  the  Eiffel  Tower 
will  send  messages  continuously,  commencing  a  short  time 
before  the  coming  of  the  eclipse  and  lasting  until  it  has 

entirely  passed. 

*  *     * 

People's  Electrical  Page. — The  Chicago  Examiner, 
Hearst's  Chicago  morning  newspaper,  has  a  "People's  Elec- 
trical Page"  in  its  issue  dated  April  8.  The  reading  matter 
consists  of  two  articles  entitled  respectively  "Electric  Light 
Makes  Modern  Home  a  Veritable  Aladdin's  Palace"  and 
"The  Electrical  Age  Has  Arrived."  Sixteen  advertisements 
appear,  the  largest  space  being  taken  by  the  Commonwealth 
Edison  Company.  An  "Electrical  Page"  is  now  being 
printed  in  dailies  in  seventeen  cities.  Denver  will  soon  be 
added  to  the  list,  and  it  is  expected  that  New  York  and 
Philadelphia  will  soon  be  included. 

*  *     * 

Colorado  Electric  Club  Membership  Campaign. — As 
chairman  of  the  membership  committee  of  the  Colorado 
Electric  Club,  Mr.  W.  V.  Mulvihill  has  arranged  and  car- 
ried out  the  following  plan :  The  membership,  about  300 
in  good  standing,  was  divided  into  the  "Blues"  and  the 
"Reds,"  with  Mr.  B.  M.  Wesley  and  Mr.  T.  B.  Burnite  the 
respective  captains.  These  chose  their  lieutenants,  assigned 
to  them  their  squads,  and  a  thirty-day  competition  in  secur- 
ing new  members  was  started.  As  a  result  of  the  interest 
aroused  the  end  of  thirty  days  found  354  new  members 
enrolled,  and  the  Blues,  who  lost,  owe  the  total  membership 
a  dinner.  Every  member  who  secured  a  new  one  obtained 
the  club  pin  free,  and  every  new  member  for  his  initiation 
fee  of  $5  and  yearly  dues  of  $1  also  received  the  pin.  The 
club  membership  is  now  680,  with  an  average  attendance  at 
the  weekly  luncheons  of  150  and  a  record  of  324. 
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Metkr  Tksts. —  Tests  of  7,51.^  cUctiii-  nulir.s  wcic  made 
diiiiiijj  I'tbniarv.  1912,  according  to  reports  filed  with  the 
New  \()rk  I'nbhc  Service  Commission,  Second  District. 
Of  tliose  4(\?.  or  6.J3  per  cent,  were  fast;  5945,  or  81.29  per 
cent,  were  accurate,  and  905,  or  12.3H  per  cent,  were  slow, 
riie  total  number  of  companies  was  J3S,  of  which  thirty- 
live  made  no  report.  Of  those  that  reported  ninety-seven 
made  no   tests. 

*      *      ♦ 

Rkuui.ation  01-  Illuminating  C.as. —  The  lUireau  of 
Standards  is  sot)n  to  issue  a  circular  entitled  "State  and 
Municipal  Regulations  for  the  Quality,  Distribution  and 
Testing  of  Illuminating  Gas,"  which  will  contain  133  pages 
dealing  mainly  with  the  candle-power  heating  value,  purity 
and  pressure  of  gas  and  gas-meter  testing.  Copies  may  be 
obtained  free  of  charge  by  addressing  the  director  of  the 
Bureau  of  Standards,  Washington,  D.  C. 


The  Hyphen  in  Electrical  Phraseology. — A  para- 
grapher  on  the  Chicago  Daily  Tribune  illustrates  as  fol- 
lows the  value  of  the  humble  hyphen  in  making  clear,  on 
occasion,  the  meaning  of  printed  words:  "The  new  proof- 
reader, in  the  performance  of  his  duties,  came  upon  this 
sentence:  "An  electrical  cow  milking  device  is  to  be  ex- 
hibited, etc'  'Gosh!'  he  muttered;  'something's  wrong 
about  this.  What  is  an  electrical  cow,  anyway?  And  how 
could  an  electrical  cow  milk  a  device?  Or  am  1  going 
crazy?'  " 

*  *     * 

Starting  Currents  of  Transformers. — The  effect  of 
substituting  silicon-steel  cores  for  the  older  types  of  cores 
in  transformers,  in  order  to  permit  a  higher  magnetic 
density  to  be  employed,  has  been  to  increase  both  the  normal 
exciting  current  and  the  initial  current  rush  when  the  trans- 
former is  placed  in  circuit.  The  University  of  Illinois  has 
issued  as  its  Bulletin  No.  55  a  report  of  a  series  of  tests  on 
five  transformers  tending  to  show  that  the  current  rush  has 
been  almost  doubled.  The  bulletin  has  been  prepared  for 
distribution  upon  application  to  Dean  W.  F.  M.  Goss, 
Urbana,  111. 

*  *     * 

Life  of  Mercury  Rectifier  Tubes. — Some  unusual  ex- 
amples of  longevity  have  been  observed  among  the  rectifier 
tubes  of  the  Detroit  public  lighting  plant.  A  number  of 
these  tubes  have  exceeded  6000  hours,  while  recently  several 
have  recorded  such  runs  as  6900,  7238  and  7604  hours  of 
actual  lighting  duty  and  are  still  in  service.  These  figures 
do  not  include  the  preliminary  warming-up  runs  given  the 
rectifiers  at  starting.  The  Detroit  municipal  lighting  station 
is  located  on  the  river  front,  and  the  rectifiers  are  kept  at 
a  uniform  low  temperature  by  circulating  through  them  the 
cold  water  from  Lake  Huron. 

Electric  Club  of  Chicago  Votes  Money  for  Jovians. — 
A  joint  meeting  of  the  Electric  Club  of  Chicago  and  mem- 
bers of  the  Sons  of  Jove  was  held  on  April  4.  Mr.  John 
R.  Harmon,  newly  elected  treasurer,  reported  the  club's 
flourishing  condition  with  325  members  and  a  balance  of 
$4,261.69  in  the  treasury.  A  majority  of  those  present 
were  Jovians  as  well  as  members  of  the  Electric  Club,  and 
by  a  vote  of  eighteen  to  eight,  afterward  declared  unani- 
mous, funds  of  the  Electric  Club  up  to  $500  in  amount 
were  appropriated  to  defray  the  cost  of  a  forthcoming 
Jovian  rejuvenation  in  Chicago.  As  explained  by  one  of 
the  speakers,  this  unusual  action  was  taken  "to  strengthen 
the  membership  of  the  Jovian  order  in  the  Chicago  district." 
President  A.  A.  Gray  presided,  and  Messrs.  A.  L.  Millard, 
J.  G.  Pomeroy,  F.  P.  Vose,  J.  H.  Delany,  W.  S.  Taussig 
and  O.  B.  Duncan  spoke  in  favor  of  the  motion.  Owing  to 
the  small  vote,  there  is  a  possibility  that  the  matter  may 
be  reopened,  as  only  about  one-third  of  the  members  of 
the  club  are  also  members  of  the  Sons  of  Jove. 


Si.  Louis  N.  K.  L.  A.  Seciion. — One  hundred  and  twenty 
members  attended  the  March  29  meeting  of  the  Union 
Llictric  Light  &  Power  Comjjany  Section,  N.  ]•"..  L.  A.,  held 
in  the  City  Club,  St.  Louis.  .Mr.  W.  S.  Parker,  engineer  in 
charge  of  the  Ashley  Street  plant,  read  a  paper  on  "M(jdern 
Power-Plant  Operation,"  outlining  in  detail  the  processes 
of  converting  fuel  into  electrical  energy.  Economic  burn- 
ing of  fuel,  he  said,  is  of  the  greatest  importance  to  central- 
station  elTiciency,  since  the  fuel  constitutes  40  to  50  per 
cent  of  the  cost  of  the  energy  developed.  Touching  on 
the  interesting  development  of  the  steam  turbine,  he  de- 
clared that  from  the  operating  standpoint  the  turbine  so 
far  surpasses  the  recipr(x:ating  engine  that  there  is  abso- 
lutely no  comparison.  Mr.  Parker  also  emphasized  the 
fact  that  in  the  end  the  personal  factor  invariably  forms 
the  main  feature  in  successful  power-plant  operation.  In 
discussing  the  paper  Mr.  E.  H.  Tenney  illustrated  the  work 
done  in  the  testing  laboratory  of  the  plant,  describing 
methods  of  making  fuel  analyses  and  boiler  and  turbine 
efficiency  tests.  Mr.  Eugene  Stephens,  of  the  General  Elec- 
tric Company,  also  spoke  of  the  manufacturing  methods 
and  applications  of  the  graphitizcd-filament  lamp. 


The  Complexion  Room. — As  described  in  the  Electrical 
World  of  Nov.  25,  1911,  page  1309,  the  handsomely  deco- 
rated restaurant  in  the  Congress  Hotel,  Chicago,  known 
as  the  Louis  XVI  room,  is  lighted  in  a  very  interesting 
and  efTective  manner  by  the  use  of  light  pedestals  aris- 
ing from  the  floor  supporting  large  shallow  urns,  each 
containing  four  400-watt  tungsten  lamps  equipped  with 
mirror  reflectors.  The  light  from  these  lamps  is  thrown 
on  the  cream-white  ceiling  and  thence  reflected  to 
all  parts  of  the  room.  Inasmuch  as  the  pedestals  and 
urns  are  beautified  with  flowers  and  plants  and  are  ap- 
parently simply  a  part  of  the  decorative  scheme  of  the 
room,  it  is  difficult  for  a  visitor  to  determine  where  the 
light  comes  from  unless  he  has  been  informed.  The  great 
volume  of  light  and  its  very  general  diffusion,  without 
shadows,  makes  the  artificial  lighting  a  close  substitute  foi 
daylight.  It  is,  however,  softer  than  direct  daylight,  anc 
makes  a  very  pleasing  illumination.  One  interesting  feature 
is  that  the  light  is  very  benignant  in  showing  to  greatei 
advantage  the  animated  countenances  and  brilliant  costume; 
of  the  ladies,  with  whom  it  is  popular.  Hence  this  room  v. 
known  among  the  attaches  of  the  hotel  as  the  "complexior 

room." 

*  *     * 

SOCIETY  MEETINGS. 

Worcester  Branch,  A.  I.  E.  E. — At  a  meeting  of  th-. 
Worcester  Polytechnic  Institute  Branch  of  the  Americai 
Institute  of  Electrical  Engineers  held  on  April  12  Mr.  H 
J.  W.  Fay,  of  the  Submarine  Signal  Company,  Boston,  pre 
sented  a  paper  entitled  "History  and  Development  of  Sub 

marine  Signaling." 

*  *     * 

American  Institute  of  Consulting  Engineers. — .- 
meeting  of  the  American  Institute  of  Consulting  Engineer 
for  the  purpose  of  discussing  the  question  of  "Enginee 
Commissioners"  will  be  held  at  the  Engineers'  Club,  3 
West  Fortieth  Street,  New  York,  on  Wednesday  evening 
April  17,  1912,  at  6:30  p.  m.    It  is  the  intention  to  have  thi 

a  dinner  meeting.- 

*  *     * 

Nebraska  Electrical  Association. — The  annual  coi 
vention  of  the  Nebraska  Electrical  Association,  which 
affiliated  with  the  National  Electric  Light  Association,  wi 
be  held  at  the  Loyal  Hotel,  in  Omaha,  on  April  16,  17  an 
18.  Mr.  H.  A.  Holdredge,  of  Omaha,  is  the  president  of  th 
association,  and  Mr.  S.  J.  Bell,  of  David  City,  Neb..  ; 
secretary-treasurer.  , 
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HIGHEST-VOLTAGE   TRANSMISSION 

SYSTEM  IN  THE  WORLD. 


Plant  of  the  Au  Sable    Electric    Company,   Supplying 
Electricity    to    Bay    City,    Saginaw    and    Flint,    Mich. 


Special    140,000-Volt  Oil    Switches,    Lightning    Arresters    and 

Transformers.    Details   of  Line    Construction  and  Wall 

Inlets— Operating  Characteristics  and 

Provisions  for  Tests. 


AXUTlIJCi'i  long  stride  in  the  advance  of  transmission 
potentials  is  marked  by  the  use  of  140,000  volts  pres- 
sure on  the  Au  Sable  Electric  Company's  newly 
built  235-niile  system  connecting  its  Au  Sable  River  water- 
power  sites  with  Bay  City,  Saginaw,  Flint  and,  later, 
Owosso,  Lansing  and  Battle  Creek.  The  present  125  miles 
of  140,000-volt  line  has  already  been  in  successful  and  un- 
eventful service  more  than  a  month,  and  on  test  has  been 
carried  to  a  potential  of  145,000  volts  as  measured  at  the 
power  house,  with  a  corresponding  pressure  at  the  sub- 
station end  of  170,000  volts,  due  to  the  condensive  reactance 
of  the  long  line.  The  conductors  are  supported  on  suspen- 
sion insulators  composed  of  ten  lo-in.  disks,  each  disk 
tested  to  withstand  80,000  volts  continuously  or  125,000 
volts  momentarily,  and  all  high-tension  insulation  and 
clearance  are  designed  with  a  wide  margin  of  safety  beyond 
the  normal  140,000-volt  operating  potential.  Special  de- 
signs of  standard  high-voltage  equipment  were  required  to 
fulfil  the  140,000-volt  conditions  for  oil  switches,  lightning 
arresters  and  transformers.  The  three  last-mentioned  units 
have  their  high-tension  windings  delta-connected,  imposing 
the  full  140,000-volt  pressure  across  the  coils,  and  in  several 
cases  transform  down,  in  a  single  step,  to  minor  370-volt 
secondaries,  a  ratio  of  nearly  400  to  i. 

Over  the  140,000-volt  line,  hydroelectric  energy  from  the 
9000-kw  Cooke  plant,  developing  a  40-ft.  head  on  the  Au 


second  site  at  Five  Channels,  8  miles  above  Cooke,  is  now 
under  development  and  will  be  operating  before  the  close 
of  the  year.  By  June  the  140,000-volt  transmission  will  be 
in  use  as  far  as  Owosso  and  Lansing,  later  tying  in  to  the 
associated  transmission  systems  at  Battle  Creek,  a  distance 
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Fig.   2— Map    of    140,000-Volt   Transmission    Line. 

of   approximately   250   miles    from   the    power   site   on    the 
Au  Sable  River. 

This  present  140,000-volt  achievement,  the  reader  should 
be  reminded,  is  but  the  culmination  of  a  series  of  pioneering 
advances  in  high-tension  transmission  made  under  the  same 
direction,  in  the  course  of  which  the  Michigan  systems 
identified    with    the    Conmionwealth    Power    Company,    of 
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Fig.    1 — 140,000-Volt    Entry    Towers    and    Substation    at   Zllwaukee. 


Sable  River  in  the  wilds  of  Iosco  County,  is  now  being 
transmitted  85  miles  to  the  Zilwaukee  substation,  which 
supplies  Bay  City  and  Saginaw,  and  40  miles  further  to 
Flint,  where  with  a  steam-turbine  auxiliary  a  large  indus- 
trial load  is  served.  The  Cook  development  is  but  the  first 
of  several  water-power  sites  on  the  Au  Sable  River,  whose 
output  will  be  delivered  over  the  new  transmission  line.     A 


Jackson,  have  been  the  scene,  successively,  of  the  first 
72,000-volt,  110,000-volt  and  now  140,000-volt  line  ever 
built  or  operated. 

AU  SABLE  RIVER   AND  COOKE  PLANT. 

Unusual  uniformity  of  flow  marks  the  Au  Sable  River, 
the  run-ofif  of  which  at  flood  has  rarely  reached  more  than 
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tlin-i'  tiiiK-s  its  iinniiiiuin  ll(U\,  i  imi  rii.  Ii.  per  m'CoiuI,  u.-) 
.slu)\\ii  hy  llic  rocortl.s  ol  ti-ii  yc.ir.s.  Spiinys  emerging  Itoin 
the  clay  strata  wliicli  underlie  tlie  sandy  surface  of  this 
part  of  the  i)euinsula  are  lieheved  to  account  for  tliis 
rej^ularity  of  tlow,  for  tlie  stream  is  fed  hy  but  two  insig- 
nilicanl  tril)Utaries  of  a  few  seconil-feet  oach  in  its  whole 
length  of  ()o  miles  from  the  ])ower  sites  to  the  coutluence 
of  the  three  streams  which  form  liie  main  river. 

The  ("ooke  plant  is  locaietl  ajjoul  i()  miles  from  the  moutli 
of  the  An  Sable,  and  at  approximately  tiic  same  distance 
from  the  nearest  towns,  .\ii  Sable  and  Tawas  City.  It  is 
a  dozen  miles  from  any  human  habitation  and  can  be 
reached  only  by  driving  i8  miles  across  country,  or  by  a 
narrow-gage  logging  railroad  from  An  Sable.  The  devel- 
opment comprises  a  40- ft.  concrete  dam  and  power  house 
and  concrete-core  wall  inclosed  in  earth  embankment, 
creating  a  pond  2000  acres  in  area  and  making  available  a 
head  of  40  ft. 

The  power  house  measures  67  ft.  by  116  ft.,  with  massive 
concrete  foundations  and  molded  water  passages,  the  upper 
building  walls  being  of  red  brick  with  truss-supported  roof. 
Between  the  power  house  and  the  spillway  section  is  a  6-ft. 
log  sluice.  A  free  spillway  length  of  72  ft.  is  provided  by 
three  24-ft.  by  13-ft.  Tainter  gates,  which  will  be  operated 
by  a  73^-hp  motor  controlled  from  the  gatehouse  above. 

The  same  Tainter  construction  is  also  applied  to  the 
2o-ft.  by  25-ft.  headgates  which  admit  water  to  the  turbine 
chambers,  as  shown  in  an  accompanying  illustration.  This 
use  of  Tainter  gates  for  penstock  control  is  probably  the 
first  application  of  its  kind  in  American  hydraulic  design, 
although  the  idea  has  been  used  abroad.  Later  it  is  planned 
to  control  these  gates  from  the  switchboard  so  that  the 
amount  of  gate  opening  will  be  under  the  hand  of  the 
operator. 

The    hydroelectric    equipment    comprises    thvw    4150-hp 


its  individual  3J  kw  intcrpDlt-  IJ3-V.1I1  exciter  mounted  on 
its  sliafts,  all  three  e.xciters  being  connected  to  a  connnon 
<lircct  current  bus.  A  grease  gun  provides  forced  lubrica- 
tion to  eight  hearing  ])oints  on  each  water  turbine. 

In  the  south  end  of  the  generator  room  are  grouped  the 
l^o.ooo-volt    transformers    and    oil    switches.      The    station 


Fig.    3 — Tainter    Headgate    and    Interior    of   Turbine    Cliamber. 

AUis-Chalmers  four-runner  water  turbines  driving  3000-kw 
General  Electric  2500-volt,  6o-cycle,  three-phase  alternators 
at  180  r.p.m.  The  waterwheels  are  controlled  by  Allis- 
Chalmers  oil-pressure  governors  of  a  newly  improved  type, 
driven  through  double  belts  and  having  their  fly-ball  settings 
adjustable  from  the  switchboard.     Each  main  generator  has 


Fig.   4 — Generators   and    140,000- Volt    Exit    at   Cooke    Plant. 

switchboard  is  mounted  opposite  the  middle  generator,  all 
connections  and  auxiliary  equipment  being  located  in  the 
basement.  Inclosed  in  conduit  the  2500-volt  generator  leads 
are  brought  up  to  the  General  Electric  K-12  15,000-voIt 
type  oil  switches,  which  connect  to  the  station  bus  through 
hook  switches.  A  2500-volt  aluminum-cell  lightning  ar- 
rester protects  the  station  bus.  This  2500-volt  bus  is  thence 
extended  directly  to  the  delta-connected  transformer  pri- 
maries, through  air-break  disconnect  switches  mounted  on 
the  transformer  cases. 

The  switchboard  at  Cooke  comprises  three  generator 
panels  and  one  regulator  panel.  The  latter  carries  a  twelve- 
section  Tirrill  regulator,  which  is  supplemented  by  an 
excess-voltage  relay,  designed  to  reduce  the  generator  pres- 
sure in  case  the  voltage  passes  beyond  the  control  of  the 
Tirrill  regulator.  Besides  the  standard  complement  of 
switchboard  instruments,  there  are  a  synchroscope,  a  fre- 
quency indicator,  a  curve-drawing  wattmeter  and  a  record- 
ing frequency  meter.  The  last  mentioned,  built  by  the 
Lombard  Governor  Company,  comprises  a  small  synchro- 
nous motor  driving  a  fly-ball  governor,  the  amplitude  of 
whose  arms  is  recorded,  through  a  sliding  collar,  by  a 
stylus  marking  on  a  clock-driven  paper  ribbon.  The  gen- 
erator oil  switches  are  operated  from  switchboard  levers 
and  are  equipped  with  time-limit  relays  set  to  open  in  five 
seconds  at  1200  amp,  the  tripping  coils  being  energized  from 
the  direct-current  bus.  Series  and  shunt  instrument  trans- 
formers, field  rheostats  and  the  station-service  transformers 
are  all  mounted  in  the  basement  bus  compartment. 

140,000-VOLT    TRANSFORMERS. 

Three  3000-kw  General  Electric  oil-insulated  water-cooled 
transformers  step  the  generator  pressure,  2500  volts,  up  to 
the  140,000-volt  transmission  potential,  both  low-tension  and 
high-tension  windings  being  delta-connected.  These  huge 
transforming  units  measure  11  ft.  by  5  ft.  in  section  and 
14  ft.  6  in.  to  the  top  of  their  cases,  or  19  ft.  6  in.  to  the 
tips  of  the  high-tension  terminals.  When  shipped  the  tanks 
had  to  be  laid  obliquely  in  gondola  cars  to  meet  the  railroa3 
clearances.  Each  tank  weighs  17,000  lb.  and  its  core 
34,000  lb.,  making  the  total  weight  per  transformer,  filled 
with  oil,  nearly  43  tons.  The  composition-filled  140,000- 
volt  terminals  measure  4  ft.  in  height  and  taper  in  diametei 
from  20  in.  to  10  in.,  being  fitted  with  twenty  3-in.  press 
board  leakage  rings  to  increase  the  surface  path  betweei 
conductor  and  case.  A  center  distance  of  5  ft.  is  providec 
between  terminals  on  the  transformers,  and  this  minimun 
distance  between  140,000-volt  conductors  and  ground  i 
preserved    everywhere    about    the    high-tension    structure^ 
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the   oil-switch   terminals,   which   are   separated 

The   transformers   are   themselves   installed   at 

inces  of  II   ft.     Before  shipment  a  factory  test 

volts,  or  double  rated  pressure,  was  given  these 

■    jKi-in.    iron    pipe    is    used    for   the    140,000-volt 


Fig. 


-3000- kw,    140,000/22,000/370- Volt    Transformer. 


mses  and  connections,  all  high-potential  parts  being  either 
iupported  on  the  transformer  oil  switch  or  entry  insulators 
)r  suspended  from  regular  lo-disk  line  insulators.  All 
urns  are  made  by  bending  the  pipe,  and  for  exposed  joints 
rouplings  are  used  cut  with  extra  threads  for  backing  out 
)ne  side  so  that  the  conductors  can  be  dismantled  without 
he  use  of  unions,  whose  sharp  points  would  give  rise  to 
:orona  effects.  Where  the  use  of  unions  has  been  necessary, 
md  also  w-here  taps  are  made  to  the  overhead  buses  or 
hese  are  supported  by  the  insulator  hangers,  hollow  brass 
Dalls  inclose  the  irregular  and  sharp  points  of  the  fittings, 
eliminating  corona  discharges.  A  minimum  clearance  dis- 
:ance  of  5  ft.  between  conductors  and  ground  has  been 
^reserved  in  all  high-tension  construction,  although  much 
A^ider  spacing  is  used  wherever  possible. 

Behind  the  transformers  in  the  Cooke  power  house  are 
nstalled  the  140,000-volt  General  Electric  K-io  oil  switches, 
iesigned  to  break  100  amp  per  phase,  the  full-load  current 
of  the  gooo-kw  transformer  group  being,  however,  but  21.4 
imp.  The  oil-switch  tanks  measure  8  ft.  by  4  ft.  in  plan 
ind  12  ft.  to  the  top  of  the  terminals,  which  are  generally 
similar  to  those  on  the  transformers.  One  of  the  stationary 
:ontact  elements  and  terminals  is  shown  in  Fig.  7,  the  cir- 
:uit  being  completed  between  two  such  contacts  by  a  lower 
noving  bridge  element,  which  has  an  i8-in.  travel  and  thus 
n  its  open  position  interposes  a  double  break  totaling  36  in. 
if  oil  path  between  the  terminals.  These  oil  switches  are 
land-operated  and  wholly  non-automatic,  being  controlled 
from  a  hand  lever  in  the  high-tension  pit.  They  have  been 
ested  by  actually  rupturing  pressures  up  to  500,000  volts 
ind  are  believed  to  be  capable  of  breaking  any  current  which 
nay  occur  in  the  line. 

Both  switch  and  transformer  tanks  can  be  drained  of 
heir  oil  by  6-in.  pipe  lines  dis^charging  into  a  pair  of  steel 
anks  with  a  combined  capacity  of  9000  gal.,  equal  to  that 


of  one  transformer  lank.  A  motor-driven  pump  is  pro- 
vided for  returning  the  oil  to  the  apparatus  tanks  after 
repairs  have  been  made.  Provision  is  also  made  for  con- 
tinuous sampling  and  filtration  of  the  oil  in  any  trans- 
former without  removing  the  unit  from  service.  Through 
taps  at  the  top  and  bottom  of  the  transformer  case  the  oil 
is  withdrawn  and  filtered  by  forcing  it,  at  200-lb.  pressure, 
through  a  series  of  thirty  filter  sections,  each  containing 
five  8-in.  by  8-in.  filter  papers,  making  a  total  thickness  of 
about  0.75  in.  of  paper.  The  paper  filters  the  oil  and  re- 
moves all  moisture,  returning  it  to  the  case  dry  and  clean. 
With  the  filter  equipment  provided  for  each  tank  of  140,000- 
volt  transformers,  300  gal.  of  oil  can  be  filtered  per  hour. 
In  starting  up  the  transformers,  the  entire  contents  of  each 
tank  were  passed  through  the  filter  three  times.  The  oil 
will  be  filtered  again  as  needed,  when  its  moisture  tests 
show  the  need  of  further  drying  out.  All  circulation  water 
lines  for  the  140,000-volt  transformers  are  heavily  lagged 
with  a  I -in.  asbestos  covering  on  both  the  entry  and  dis- 
charge sides.  No  special  provision  is  made  for  grounding 
the  transformer  and  switch  tanks  except  through  the  usual 
oil-pipe  and  water-pipe  connections. 

HIGH-TENSION    WALL   INLETS   AND   LIGHTNING   ARRESTERS. 

Much  interest  attaches  to  the  method  of  bringing  the  140,- 
ooo-volt  conductors  out  through  the  walls  of  the  building. 
In  all  cases  on  the  Au  Sable  line  these  inlets  are  entirely 
closed  and  weatherproof,  the  construction  being  best  ex- 
plained by  the  illustrations,  showing  the  entry  insulators 
placed  at  ii-ft.  centers.  The  entry  insulators  used  for 
the  indoor  portions  are  similar  to  the  filled  terminals  on 
the  140,000-volt  apparatus,  while  for  the  outdoor  sections 
a  6-ft.  petticoated  porcelain  type  is  employed  corresponding 
to  those  on  the  outdoor  lightning  arresters.  From  tip  to  tip 
these  entry  insulators  thus  measure  10  ft.,  6  ft.  of  which  is 
outside.     The  entry  insulators  are  seated  in  iron  ring  cast- 


Fig.   6 — 140,000-Volt   on   Switches   in   Zilwaukee   Substation. 

ings  supported  on  the  45-deg.  angle  framing,  the  middle 
panels  being  of  sheet  metal  made  removable  so  that  the 
entry  insulator  can  be  slipped  out  of  place  if  desired.  The 
other  parts  of  the  entry  boxes  are  of  plastered  "Hy-Rib," 
supported  on  steel  framing.  A  3-ft.  gable  protects  each  line 
wire  from  the  roof  drippings.     The  entry  box  steel  w-ork 
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is  not  specially  j^roinidcd,  cxcf|)t  tiiroiij;!!  the  iialmal  mois- 
ture in  tlie  brick  wall.  The  entry  wall  ui)eiiiii};s  measure 
g  ft.  by  11  t't.,  with  9-ft..  45-(le};.  canopy  roofs,  and  arc 
placed  at  11-ft.  center  distances. 

Connection    between    the    entry    junipers   and    llic    dead- 
ended  line  wires  is  made  iluou};!!  removable  clip  contacts. 


Fig.   7— Terminal    Bushing   and   Contact  of  140,000-Volt  Oil  Switch. 

which  can  be  disconnected  in  case  of  emergency.  These 
special  contact  clips  are  provided  with  funnels  to  guide  into 
place  the  threaded  caps  of  i8-ft.  treated  hard-maple  sticks. 
After  screwing  the  pole  end  into  position  a  further  twist 
opens  the  contact  springs  and  releases  the  clip.  This  dis- 
connect feature  is  intended  only  as  an  emergency  expedient 
to  be  used  to  isolate  the  station  apparatus  while  the  potential 
is  off  the  line,  but  as  it  is  now  designed  it  is  believed  that 
the  full  140,000-volt  pressure  might  be  interrupted  in  this 
way,  using  a  grounded  stick,  without  danger  to  the  operator. 
Tapped  into  the  line  wires  just  outside  the  entry  jumpers 
will  be, the  connections  for  the  140,000-volt  General  Electric 
outdoor  aluminum-cell  lightning  arresters.  These  huge 
units  have  been  delivered  to  the  system,  but  in  the  haste  of 
starting  up  the  line  have  not  been  installed  during  the 
winter  months.  Each  tank  measures  6  ft.  by  3  ft.  and  is 
arranged  with  9-ft.  porcelain  line  terminals  and  6-ft.  center 
terminals. 

TOWER-LINE    CONSTRUCTION. 

The  transmission  conductors  are  of  No.  o  medium  hard- 
drawn  stranded  copper  cable,  made  up  of  seven  No.  8  wires 
drawn  upon  specifications  of  the  power  company  by  the 
American  Brass  Company.  At  140,000  volts  the  line  wires, 
}i  in.  in  diameter,  are  practically  without  a  visible  corona 
or  brush  discharge,  except  during  unusual  atmospheric  con- 
ditions when  a  slight  discharge  can  sometimes  be  noticed 
on  a  dark  night.  The  charged  conductors  do,  however, 
produce  a  readily  audible  buzz  or  hum  that  can  be  heard 
for  several  hundred  feet. 

Tripod  steel  galvanized  towers  measuring  40  ft.,  50  ft. 
and  60  ft.  to  the  low^est  conductors,  built  by  the  Aermotor 
Company,  are  erected  at  intervals  of  500  ft.,  865  towers 
being  used  in  the  transmission  from  Cooke  to  Zilwaukee 
and  420  towers  from  Zilwaukee  to  Flint.  These  towers  are 
foundationed  on  3-in.  by  3-in.  by  3/16-in.  steel  anchors 
spaced  by  means  of  a  template,  and  are  raised  and  bolted 
into  place  after  being  assembled  at  the  site.  The  standard 
"40-ft."  tower,  measuring  54  ft.  over  all,  which  is  used 
under   ordinary   conditions,   has   3-in.   by   3-in.   by   3/16-in. 


anj^le  steel   legs,  and  3-in.   by  3-in.   by   y^-'u\.  angle  cross- 
arms,  each  arm  being  braced  by  a  -yi-iu.  round  rod. 

J'Lach  string  of  ten   lo-in.  disk  insulators  measures  5  ft 
3  in.  from  mast-arm  to  conductor.     These  insulators,  made 
by  the  Ohio  lirass  Company,  are  designed  to  stand  a  coi 
tinuous  potential  of  80,000   volts  per  disk  and  have  be« 
subjected  to  a  momentary  "kick  test"  of  123,006  volts  p^ 
disk.     On  the  tower  line  the  three  conductors  form  a  tl 
angle  with  sides  respectively   17  ft.  4  in.,   17   ft.  4  in. 
12  ft.,  the  last  being  the  vertical  distance  between  the  two 
conductors  on  the  same  side  of  the  tower.     The  conductors 
were  strung  with  the  aid  of  a  dynamometer,  being  pulled  up 
to  a  tension  of  1200  lb.  each,  allowing  for  approximately  a 
i2-ft.  sag  in  the  500-ft.  spans. 

On  tangent  stretches  simple  suspension  construction 
used,  but  wherever  the  line  turns  through  more  than  a  few 
degrees  the  strain-type  construction  illustrated  in  Fig.  9  is 
employed.  In  this  case  the  same  type  of  lo-disk  insulator  ij 
used,  the  spans  being  dead-ended  in  special  side-pass  clampj 
supported  by  the  insulators  and  the  conductor  then  ex 
tended  to  the  opposite  strain  insulator  on  the  same  arm 
forming  a  12-ft.  loop  which  must  clear  the  arm  and  al 
grounded  parts  of  the  tower  by  at  least  6  ft. 

The  140,000-volt,  ten-disk  insulator  line  is  now  complctec 
from  the  Five  Channels  site  past  Cooke  to  Flint  and  th( 
line  from  Flint  to  Owosso  is  nearing  readiness  for  opera 
tion.  The  50-mile  line  from  Owosso  to  Charlotte  wa; 
erected  two  years  ago,  using  eight  disks  per  insulator,  an( 
is  now  operating  at  40,000  volts  awaiting  the  delivery  0 
Au  Sable  water-power.  The  ten-disk  insulators  will  b' 
added  before  140,000-volt  operation  begins. 

Various  different  heights  of  towers  have  been  used  t' 
conform  to  the  contour  of  the  country  through  which  th 
line  passes.  In  one  place  an  earth  bank  had  to  be  ex 
cavated  to  clear  the  wires  on  a  special  span.  Two  167-fi 
steel  towers  (Fig.  13)  support  the  6oo-ft.  span  across  th 
Saginaw  River  near  the  Zilwaukee  substation.  Thes 
towers  also  carry  the  ii,ooo-volt  and  22,000-volt  lines  fror 
the  Zilwaukee  substation  into  Saginaw,  the  minimum  spa 
height  being   135   ft.     The   erection   of   the   structures  in 


Figs.   8   and    9 — Standard   Tower   and    Corner   Tower    Respective!' 

eluded  the  solution  of  an  unusual  foundation  problem,  fl 
the  ground  at  this  point  is  made  from  the  slab  and  1<| 
refuse  of  years  of  sawmill  operation.  After  cutting  throujl 
many  feet  of  this  material  a  firm  footing  was  finally  reachtj 
Other  features  of  this  transmission  system  will  be  dj 
scribed  in  a  following  issue. 
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NETWORK  OF  ELECTRICAL   CONDUCTORS. 


inciples   of  and  Simple  Methods  for   Designing   and 
Calculating  Network  Distribution  Systems. 


By    Francis    B.    Crocker. 

rHE  most  complete  system  of  parallel  distribution  is 
that  in  which  the  conductors  are  interconnected  to 
form  a  network.  This  arrangement  was  developed 
om  the  "feeder  and  main"  method  of  Edison  and  is  also 
e  to  him.  It  is  used  in  many  large  cities  throughout  the 
)rld  for  low-tension,  direct-current  distribution  at  100- 
0  volts,  and  is  often  employed  for  the  secondary  circuits 

alternating-current  transformers,  especially  where  the 
stem  is  large  or  important.  The  enormous  networks  of 
iins  constructed  by  the  Edison  companies  in  New  York, 
licago,  Philadelphia,  Brooklyn,  Boston  and  other  large 
ies  may  be  cited  as  very  prominent  examples.  Net- 
)rks  are  sometimes  adopted  in  the  interior  wiring  of 
ildiiigs,  but  they  are  usually  of  a  simple  nature  in  cases 

this  kind. 

A  two-wire  network  of  conductors  in  indicated  in  Fig.  i, 
BCD  being  composed  of  two  sets  of  positive  mains  at 
jht  angles  to  each  other  and  connected  at  the  points 
lere  they  intersect,  E  F  G  H  being  a  similar  network  of 
gative  mains  represented  by  dotted  lines.  The  mains 
e  supplied  with  energy   from   the  generating  station  6" 

feeders  (not  shown  because  they  would  confuse  the 
igram).  At  any  desired  point  a  lamp  will  be  fed  with 
ergy  if  connected  between  the  -|-  and  —  networks.  In 
ct,  the  case  may  be  considered  as  equivalent  to  that  in 
lich  two  parallel  sheets  of  copper  netting  are  respectively 
nnected  to  the  two  terminals  of  a  source  of  electrical 
ergy,  and  the  lamps  are  supplied  with  energy  by  con- 
cting  them  across  from  one  sheet  to  the  other. 
Advantages  of  a  Network. — The  two  great  advantages 
:ured  by  employing  a  network  of  conductors  for  the 
5tribution  of  electrical  energy  are  avoidance  of  inter- 
ption  of  service,  because  there  are  many  paths  for  the 
rrent  to  almost  any  point,  all  of  which  are  not  likely  to 

impassable  simultaneously,  and  uniformity  of  voltage, 
>o  resulting  from  the  numerous  current  routes  through- 
t  the  system. 

General  Distribution  of  Current  and  Voltage  in  Net- 
}rks. — In  order  to  study  the  flow  of  current  in  a  simple 
inner  let  us  consider  by  itself  one-quarter  of  the  positive 
twork,  and  suppose  it  to  be  supplied  at  the  point  /  by  a 
:der  from  the  station  S,  as  represented  in  Fig.  2.     As- 
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t      Fig,    1 — Two-Wire    Network   for   Parallel    Distribution. 

filing  that  those  portions  of  the  three  horizontal  and  the 
^ee  vertical  mains  included  between  the  points  A,  Y,  X 
'i  Z  are  uniformly  loaded,  and  not  considering  the  effect 
»iany  load  outside  of  this  region,  it  follows  that  one- 
liirter  of  the  current  will  flow  out  from  the  feeding 
'cit   /   on    each    of   the    four   mains    leading   therefrom. 


With  ten  lamps,  each  taking  i  amp  connected  to  each  ot 
the  twelve  sections  of  the  mains,  the  initial  current  in  the 
main  /  a  is  30  amp,  because  three  sections  (/a,  a  A  and 
a  Y)  are  supplied  by  it.  When  the  current  reaches  the 
point  a  it  is  reduced  to  20  amp,  10  amp  being  consumed  in 
the   section   /  a.     Hence   the   average   current   between   / 


Fig.    2 — Portion    of    Network     Represented    In     Fig.    1. 

and  a  is  25  amp;  and,  assummg  the  resistance  of  each 
section  to  be  0.4  ohm,  the  drop  in  /  a  is  i  volt.  The 
initial  current  from  a  to  A  is  10  amp,  and  its  final  value  is^ 
zero;  the  average  being  5  amp  with  a  drop  of  0.2  volt 
for  that  portion.  The  same  is  true  of  the  section  a  Y , 
provided  the  load  beyond  Y  be  ignored,  as  already  stated. 
Having  thus  determined  the  drop  in  voltage  on  the 
positive  mains,  it  is  evident  that  precisely  the  same 
drop  will  also  occur  on  the  corresponding  negative  con- 
ductors. A  lamp  at  /  receives  the  full  pressure  supplied 
by  the  feeder,  assumed  to  be  112  volts;  a  lamp  at  a  receives 
1 12  —  (i  +  i)  =^  no  volts,  and  a  lamp  at  /i  112  —  (i  +  ' 
+  0.2  +  0.2)  =  109.6  volts.  Similar  statements  apply  to 
the  lamps  at  the  other  points,  W,  Z,  etc. 

The  other  three-quarters  of  the  network,  fed  respectively 
at  K,  L  and  M,  would  have  corresponding  currents  and 
voltages  for  a  similar  amount  and  distribution  of  load. 
This  preliminary  discussion  does  not  consider  the  sections 
immediately  to  the  right  of  x,  y  and  z  or  immediately 
below  Y,  W  and  Z.  ■  Lamps  connected  to  them  would  in- 
crease the  current  somewhat  in  those  mains  between  the 
said  sections  and  the  feeding  points,  but  the  additional 
drop  would  be  small. 

When  the  lamps  are  not  uniformly  distributed  the  prob- 
lem is  much  more  difficult  to  solve.  In  the  apparently  sim- 
ple case  of  a  single  lamp  connected  at  W  the  greater  part 
of  its  current  flows  directly  from  /  to  W,  but  a  consid- 
erable fraction  will  take  the  path  J  aY  W,  and  also  the 
path  J  s  Z  W.  In  fact,  a  small  amount  of  current  will  take 
the  course  J  jA  YW;  and  if  the  network  were  extended 
beyond  A.  some  current  would  follow  still  more  indirect 
routes.  Current  would  also  pass  through  the  remainder  of 
the  network  shown  in  Fig.  i,  as  well  as  through  the  re- 
mainder of  the  portion  represented  in  Fig.  2;  indeed,  a 
single  lamp  connected  at  any  point  of  a  network  causes 
current  to  flow  in  every  section  except  a  few  that  might 
happen  to  have  no  potential  difference  between  their  ends. 
With  a  number  of  lamps  irregularly  located,  the  conditions 
become  even  more  complex. 

It  might  be  supposed  that  the  problem  could  be  solved 
simply  by  comparing  the  resistances  of  the  various  paths. 
For  example,  the  course  JaYW  has  three  times  the  re- 
sistance of  /  IV,  hence  the  current  in  the  former  should 
be  one-third  as  much  as  in  the  latter.  This  is  not  true, 
however,  because  JjAa  is  in  parallel  with  J  a.  If  an 
attempt  be  made  to  allow  for  this  by  calculating  the  joint 
resistance,  the  case  is  further  complicated  by  the  fact  that 
the  section  //  carries  current  that  flows  by  way  of  X 
as  well  as  through  A,  and  so  on.  Various  exact  or  ap- 
proximate methods  for  solving  network  problems  will  be 
given  later  in  the  present  article. 

Electrical  Model  of  Network. — In  the  pioneer  work  of 
Edison  in  1882  the  design  of  the  underground  network  of 
conductors  was  aided  by  constructing  models  in  which  the 
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coii(liicttir>  wivv  rcpir.si-iitfd  iii  iminaluri-  by  coppiT  wires. 
V\'ith  a  iiaulcl  coirccl  in  scale  it  is  possible  lu  clcUriiiinc 
empirically  the  ilistribiition  ui  current  and  drop  with  vari- 
ous amounts  and  positions  of  load.  l,his  method  would 
onlinarily  he  considered  too  troublesome,  although  it 
nii},dit  often  etVect  a  considerable  saving  in,  or  better 
arranj;ement  of,  the  copi)er.  The  results  tine  to  any 
change  in  loads,  size  of  conductors,  feeding  points,  etc., 
could  he  (piickly  determined  in  an  unmistakable  way  by 
actual  tests  of  such  a  model.  To  arrive  at  the  same  facts 
analytically  is  likely  to  involve  laborious  calculations  even 
for  a   slight   alteration   of  conditions. 

Mciluiiiictil  MoiU-l  of  Xchcork. — .XnotiuT  nu'thod  of 
solving  this  problem  devised  by  Mr.  11.  I  Ulbergrr,'  of 
Munich,  consists  in  employing  a  mechanical  model  in  which 
the  mains  are  represented  in  length  and  location  by  hori- 
zontal strings  stretched  with  a  certain  force  corresponding 
to  the  cross-section  of  the  conductor,  the  load  being  applied 
in  the  form  of  weights  that  are  hung  upon  the  strings  and 
are  proportional  to  the  current  consumed  at  the  various 
points.  The  amount  that  the  strings  are  depressed  indi- 
cates the  <lrop  in  voltage,  being  usually  limited  to  a  cer- 
tain value  in  a  given  case.  The  points  at  which  the  strings 
are  supported  correspond  to  the  feeding  points,  being  raised 
or  lowered  with  respect  to  each  other  a  distance  propor- 
tional to  any  difference  in  the  voltages  with  which  they 
are  fed. 

Practical  Design  of  Netivorks. — ICxact  methods,  whether 
analytical  or  empirical,  for  determining  the  size  of  the 
mains  in  a  network  are  not  much  used  in  America  or  in 
England,  although  they  are  generally  applied  in  Germany. 
It  has  been  common  practice  to  employ  a  few  standard 
sizes  of  mains.  For  example,  each  of  the  three-wire  mains 
may  have  a  cross-section  of  350,000  circ.  mils  in  the  cen- 
tral and  heavily  loaded  portions  of  the  network  and  a 
cross-section  of  200,000  circ.  mils  in  the  outlying  or  less 
heavily  loaded  districts,  and  in  some  cases  conductors  of 
150,000  circ.  mils  may  be  large  enough.  It  has  not  usually 
been  considered  necessary  to  determine  the  size  of  each 
individual  main  or  section  thereof,  the  same  size  being  used 
throughout  a  large  district,  having  been  selected  with 
reference  to  general  rather  than  local  conditions. 

The  justification  for  this  apparently  crude  practice  is, 
first,  the  simplicity  of  laying  and  maintaining  a  network 
composed  of  only  two  or  three  standard  sizes  of  mains, 
larger 'or  smaller  sizes  being  either  too  clumsy  or  too  weak 
mechanically;  second,  it  is  practically  impossible  to  prede- 
termine the  current  that  a  main  will  carry,  the  demand  upon 
it  being  often  much  greater  or  less  than  that  expected; 
third,  an  excess  of  copper  in  one  portion  of  a  network 
tends  to  help  other  portions  that  are  more  heavily  loaded, 
and  conversely  a  small  section  of  a  main  acts  as  a  weak 
link  in  the  chain.  Hence  it  is  usually  unwise  to  attempt 
to  save  copper  in  a  particular  part  just  because  the  load 
expected  upon  it  may  be  less  than  in  the  surrounding  mains, 
especially  as  this  assumed  condition  may  not  prove  to  be 
'a  fact. 

It  is  important  to  appreciate  the  co-operation  of  all  por- 
tions of  a  network  of  conductors,  as  it  constitutes  its  chief 
advantage.  In  the  mechanical  model  already  cited  it  is 
evident  that  all  of  the  strings  aid  each  other  more  or  less 
in  supporting  a  weight  hung  at  any  point  upon  them. 
The  electrical  analogue  acts  in  similar  manner.  On  the 
other  hand,  it  is  an  indication  of  bad  engineering  to  select 
arbitrary  sizes  for  the  parts  of  a  structure  or  system.  Such 
a  rule-of-thumb  procedure  usually  means  that  excess  of 
material  is  required  because  there  is  a  deficiency  of  knowl- 
edge. An  ignorant  man  might  build  a  safe  bridge  by  using 
ten  times  as  much  steel  as  that  really  needed.  The  engi- 
neer's principal  function  is  to  insure  good  results  with  mini- 
mum   material.      An    electrical    network    is    verv    different. 


liowever,  innn  a  bridge  or  almost  any  other  construction 
because  surplus  material  in  any  part  always  helps  anc 
never  weakens  it.  Provision  must  also  be  made  for  th( 
tact  that  the  circuit  ihrough  one  or  more  (jf  the  mains  111a) 
be  broken,  also  that  uniformity  is  the  chief  object  of  sue! 
an  arrangement  of  conductors  and  should  not  be  inter 
fcred  with  merely  to  make  a  local  saving  in  copper  tlia' 
would  be  only  a  small  fraction  of  the  whole.  Nevertheless 
rational  methods  are  also  preferable  to  empirical  one: 
and  may  be  successfully  applied  in  this  case.  Therefon 
various  analytical  processes  will  here  be  given  for  the  solii 
tion  of  problems  relating  to  networks  in  order  to  design  0 
investigate  them. 

KXA(T    .SOLUTION    OF    NKTWOKK    I'KOllI.EMS. 

The  distribution  of  current,  voltage  drop  and  size  0 
conductors  in  a  network  may  be  determined  accurately  b 
applying  Kirchhoff's  laws,  which  are  as  follows: 

1.  The  algebraic  sum  of  the  currents  in  all  the  con 
ductors  that  meet  at  any  point  is  zero. 

2.  The  algebraic  sum  of  all  the  products  of  the  current 
and  resistances  in  conductors  forming  a  closed  loop  equal 
the  algebraic  sum  of  all  the  emfs  in  the  loop. 

In  networks  of  distributing  mains  there  is  usually  n 
emfs  working  within  each  loop,  as,  for  example,  the  loo 
J  a  y  IV ,  the  enif  being  confined  to  feeders.  Therefore  th 
second  law  may  be  simplified  as  follows: 

The  algebraic  sum  of  all  the  products  of  the  current 
and  resistances  in  conductors  forming  a  closed  loop  i 
zero. 

The  application  of  these  principles  to  simple  cases  1 
easy,  but  to  apply  them  to  the  extensive  and  complicate 
networks  used  in  practice  is  somewhat  difficult,  partici 
larly  when  the  lamps  are  unequally  distributed.  Methoc 
for  making  such  calculations  given  by  Herzog  and  Stark 
Herzog,^  Coltri,*  Muellendorff'  and  others  will  now  t 
explained. 

The  principle  of  the  superposition  of  currents,  which 
also  very  useful  in  studying  networks,  may  be  stated  thui  ' 

When  two  or  more  currents  are  led  into  and  out  of 
conductor  at  various  points,  the  resultant  current  in  an 
particular  section  equals  the  algebraic  sum  of  the  con 
ponent  currents  considered  separately.  To  apply  th 
principle  the  path  and  strength  of  each  current  is  dete 
mined  by  Ohm's  law  just  as  if  the  others  did  not  exis 
Then  by  combining  the  separate  currents  that  flow  throug 
any  given  part  of  the  conductor  the  resultant  or  actual  cu 
rent  there  is  found. 

For  two-wire  circuits  of  any  kind,  including  network 
one  may  consider  the  resistance  and  the  voltage  drop  f( 
the   positive   conductors   only   and   then  double   the   valui  i 
finally  obtained,  thus  including  the  effect  of  the  negati^J 
conductors.     The   currents   and   their   distribution   are  tl  » 
same,  of  course,  for  both  positive  and  negative  conductor 
In  the  case  of  three-wire  systems  the  neutral  conducto 
may  be  assumed  to  have  zero  potential  and  the  calculatioi    y 
be  based  on  only  the  positive  network  with  its  actual  r  .| 
sistances,  voltages  and  currents,  the  results  obtained  beii 
correct  without  doubling  any  of  them.     When  such  a  sy 
tem  is  approximately  balanced,  as  usual  in  good  practic 
the  conditions   for  the  negative  network   correspond  ve 
closely  to  those  found  for  the  positive  conductors.     For 
three-wire  system  that  is  greatly  out  of  balance  separat 
determinations  are  required  for  the  positive  and  the  neg 
tive  networks ;  in  fact,  the  resistances  of  and  the  volta 
drops  in  the  neutral  conductors  must  also  be  included  z 
the  computations  become  exceedingly  complicated.     Fort'  i 
nately    it    is    rarely    necessary    to    consider    this    conditi(>i 


'German    patent    Xo.    68,918.    April    S,    1892.      Also    Western   Electrician, 
April   27,    1897. 


^Elcktrotechnische   Zcitschrift,  1890,   p.   221,   and  Electrical   World,  ^'^ 
XV,   p.   300. 

"^Elektrotechnische   Zeitschrift,  1893,    p.    10. 

*Elektrotechmsche   Zeitschrift,  1893,    p.    425.  fe^^ltli 

■■Elcktrotcchnische  Zeitschrift.  1894.   pn.   67  and  236.  I'^ 
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/Inch  may  be  allowed   for  simply  by  increasing  the  calcu- 
ited  drop  by  a  certain  percentage  in  each  case. 

In  textbooks  networks  are  often  treated  on  the  assump- 
ion  that  current  flows  into  them  at  one  point  and  out  at 
nother,  as  in  a  Wheatstone  bridge,  for  example.  This  is 
lot  the  condition  usually  existing  in  electrical  distribu- 
ion  because  current  flows  not  only  through  the  mains,  but 


Circulating 
->■  Current 


Fig.    3 — Circulating    and     Derived    Currents. 

Iso  away  from  the  mains  to  the  lamps,  motors,  etc.,  con- 
lected  to  them.  Of  course  the  lamps  may  be  regarded  as 
dditional  paths  for  the  current  similar  to  those  through 
he  network  itself.  This  involves,  however,  the  considera- 
ion  of  lamp  resistances  and  resistances  equivalent  to 
tiotors  of  certain  rating,  which  is  not  customary  or  con- 
enient.  The  values  of  current  consumed  by  lamps,  motors, 
leating  devices,  etc.,  are  what  the  engineer  bases  such  cal- 
ulations  upon.  Moreover,  it  is  desirable  to  distinguish 
etween  the  currents  that  flow  along  the  mains  which  are 
ailed  circulating  currents  and  those  flowing  away  from 
he  mains  through  lamps,  etc.,  called  delivered  or  derived 
urrents,  or  loads,  as  shown  in  Fig.  3.  The  distinction 
etween  a  feeder  and  a  main  is  the  fact  that  only  circulat- 
tig  currents  flow  in  the  former  while  the  latter  carries  or 
upplies  both  kinds.  When  there  are  no  lamps  or  other 
levices  connected  to  a  certain  main  or  portion  of  a  main 
hen  of  course  there  is  no  derived  current,  but  it  may  or 
nay  not  act  to  convey  or  "circulate"  current  to  other  mains 
ir  parts  thereof.  On  the  other  hand,  it  is  often  convenient 
n  studying  networks  to  consider  both  kinds  together,  that 
5  a  current  that  "circulates"  to  another  main  is  treated  the 
ame  as  if  it  were  "derived"  to  supply  a  load.  These  gen- 
ral  facts  are  true  of  all  systems  of  parallel  distribution, 
lUt  it  is  particularly  important  to  have  them  clearly  in 
nind  when  studying  electrical  networks. 
The  article  is  to  be  continued  in  a  following  issue. 


THE  THREE-WIRE   DIRECT-CURRENT 
GENERATOR. 


By  Wili,iam  G.  Merowitz. 

]%  /r  UGH  has  been  written  in  the  past  on  the  two-wire 
[Vx  direct-current  generator,  but  text  matter  on  the 
principles  of  three-wire  operation  with  one  ma- 
hine  has  been  sparingly  published  in  the  electrical  periodi- 
als  during  the  past  few  years.  Textbooks,  .too.  contain 
[ery  little  on  this  subject.  The  three-wire  system  of  dis- 
jribution  for  low-voltage  direct  current  has  come  into 
'xtensive  use  for  lighting  and  motor  service,  principally 
ecause  of  the  economical  item  of  transmission  copper 
"hich  it  involves. 

Before  the  present  three-wire  generator  was  invented 
lie  original  three-wire  system  consisted  of  two  main  gen- 
rators  connected  in  series,  each  wound  for  the  voltage  of 
|ie  apparatus  consuming  the  energy,  a  neutral  wire  run- 
ling  out  from  the  connection  between  the  two  machines. 
Is  shown  in  Fig.  i.  When  such  a  system  is  used  both 
lachines'  must  operate  continuously.  An  improvement  on 
lis   arrangement    was    made    by    using    a    main    two-wire 


generator  wound  for  the  line  voltage  and  a  motor-genera- 
tor set,  connected  in  series  across  the  line,  as  shown  in 
Fig.  2.  The  motor-generator  or  balancing  set  consisted 
of  two  small  machines,  which  were  similar  in  their  con- 
struction, and  the  neutral  wire  was  led  out  from  between 
them.  'J'he  small  machine  on  the  side  having  the  lighter 
load  and  higher  voltage  operates  as  a  motor  and  drives 
the  other  machine  as  a  generator  to  supply  the  energy 
for  the  heavier  load  on  the  other  side,  and  thereby  balances 
the  voltages  on  the  system  automatically. 


Fig.   1 — Three-Wire  System. 

Both  of  the  above  methods  possess  disadvantages  and 
cannot  be  favorably  compared  with  the  inherent  advan- 
tages of  the  single  three-wire  generator,  which  will  be 
described  below.  The  objections  to  these  methods  are  the 
greater  initial  cost  and  operating  expense  of  two  machines 
and  the  larger  floor  area  required  in  the  power  plant. 
Moreover,  there  are  double  the  number  of  parts  requiring 
attention  and  maintenance,  and  the  system  as  a  whole  is 
not  as  efficient  as  the  present  one,  using  the  single  gen- 
erator. 

The  decided  advantages  of  a  self-contained  machine  for 
operating  three-wire  systems  have  encouraged  many  manu- 
facturers of  direct-current  units  in  large  sizes  to  develop 
such  machines. 

This  single-machine  three-wire  system  can  be  arranged 
without  change  in  the  machine  structure  of  the  ordinary 
direct-current  two-wire  generator.  The  system  retains  the 
special  features  of  the  three-wire  system,  with  the  addi- 
tional advantage  that  only  one  machine  is  required.  The 
energy  is  distributed  at  double  the  voltage  of  the  lamps  or 
apparatus  in  circuit,  and  the  neutral  wire  carries  only  the 
unbalanced  current  corresponding  to  the  difference  in  the 
loads  on  the  side  circuits  of  the  system.  The  distribution 
of  the  energy  at  twice  the  potential  of  the  consuming  ap- 
paratus effects  a  saving  of  nearly  two-thirds  in  the  cost 
of  copper  over  that  of  the  two-wire  system.  The  half  volt- 
age obtained  from  either  side  of  the  system  is  often  con- 
venient  for  varial)le-speed  motor  operation. 

Fig.  3  shows  one  method  for  obtaining  the  three-wire 
system  with  a  single  machine.  It  will  be  observed  that  two 
transformers  or  balancing  coils  are  connected  across  the 
two-phase  collector  rings,  which  resemble  those  employed 
on  the  alternating-current  side  of  rotary-converter  arma- 
tures. 

The  connections  from  the  armature  to  the  rings  may  be 
cither  single-phase,  two-phase  or  three-phase,  but  the  two- 
phase  connection  is  usually  employed  on  account  of  the 
better  characteristics  obtained. 

The  auto-transformer  balancing  coil  is  simply  a  single 
winding  upon  a  laminated  iron  core.  The  middle  points 
of  the  two  coils  are  connected  to  the  neutral  wire  as  shown 
in  Fig.  3.  The  coils  are  placed  in  iron  cases,  filled  with 
oil,  in  a  manner  similar  to  standard  oil-cooled  transformer 
construction,  and  these  ca.ses  are  located  near  the  genera- 
tor in  a  convenient  place  about  the  engine-room. 

Another  method  for  obtaining  the  three-wire  system 
with  a  single  armature  is  shown  in  Fig.  4.  Here  the  bal- 
ance coil  is  connected  to  two  points  of  the  armature  wind- 
ing similar  to  a  single-phase  rotary-converter  connection. 
The  neutral  wire  is  then  taken  from  the  middle  point  of 
this  coil  and  carries  only  the  unbalanced  current.  The 
companies'  that  use  this  method  mount  the  balance  coil  on 
the  generator  itself,   so  that  the  whole  equipment  is  self- 
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coiitainiHl.  Only  onv  collector  ring  for  (lie  iicuir.il  wire  is 
necessary,  and  the  antn-transformcr  is  not  set  in  a  case 
of  oil. 

Two  balance  coils,  shown  in  Fifj.  3,  p^ivc  better  results 
than  (Iocs  the  arranj^enieiit  of  l-'ig.  4.  The  latter  method 
has  produced  a  pulsatin};^  voltapje  in  some  constructions, 
which  caused  lani])s  on  its  circuit  to  flicker. 

The  followins^  explanation  will  show  that  the  middle 
point  of  the  balance  coils  is  the  neutral  point  and  thcre- 


N'(j  special  knowledge  or  experience  is  necessary  to  ojjer- 
ate  the  machine  suceessfidly  and  after  the  balancing  coils 
are  once  in  position  they  rc<|uire  absohicly  no  attenti(jn  t)r 
maintenance. 

The  small  magnetizing  losses  in  the  balance  coils  can 
be  neglected,  so  that  the  performance  of  the  three-wire 
generator  is  practically  identical  with  that  of  two-wire 
machines. 

Three-wire    generators    are    usually    wound     for    either 


Fig.  2 — Three-Wire  System   with   Balancer. 


hree-Wire    Generator. 


Fig.    5 — Three-Wire    Generator. 


fore  is;tlie  theoretically  correct  connecting  point  for  the 
middle  wire.  In  Fig.  5  is  shown  the  armature  winding  of 
a  twb-pole  machine,  used  for  explanation  because  it  is 
smiipler  to  understand.  Points  A  and  B  represent  the  per- 
manent connections  of  the  balance  coil,  which  is  symmetri- 
cal'ly  placed  on  the  ai^mature  winding.  The  generator 
brushes  are  shown  at  C  and  D  and  the  neutral  wire  is 
connected  at  F,  which  is  the  middle  point  of  the  balance 
coil.  Now,  when  point  B  is  directly  under  C  and  when  A 
is  directly  under  D  the  full  generator  voltage  is  impressed 
upon  the  balance  coil  between  the  points  F  and  C  and  F 
and^  D.  That  is,  th'e  'voltage  on  the  balance  coil  from  F 
to  'B  And  F  to  ^.  When  the  terminals  are  under  the 
brushes,  is  equal  to  one-half  that  between  C  and  D.  If 
the  armature  is  now  rotated  so  that  the  points  A  and  B 
are  directly  under  the  poles,  as  shown  in  Fig.  5,  the  bal- 
ance coil  is  subjected  to  no  difference  of  potential  and  the 
voltage  between  F  and  C  and  F  and  D  are  equal  to  those 
beW^een  fi^and  C  and  A  and  D  respectively.  But  since 
the  v^inding  is  syninietrical  the  voltage  between  C  and  B 
iS''*^qu'ai  to  that  between  D  and  A;  therefore  there  are 
equal  voltages  between  F  and  C  and  F  and  D.  In  any 
othet  position  of  the  armature  the  Voltage  between  F  and 
C  is  the  resultant  of  half  the  voltage  of  the  balance  coil, 
and  that  of  the  armature  winding  between  C  and  B. 
Correspondingly,  the  voltage  between  F  and  D  is  the  re- 
sultant of  those  between  A  and  F  and  A  and  D.  But,  as 
the  voltages  of  C  and  B  and  D  and  A  are  always  equal  and 
F  is  the  mid-point  of  the  balance  coil,  it  follows  that  the 
voltages  between  F  and  C  must  always  equal  that  between 
F  and  D,  and  therefore  F  is  the  correct  neutral  point  and 
may  'be'  connected  to  the  neutral  wire. 

The  current  distribution   in   the  windings  of  the  three- 
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hree-Wire    System    with    Transformer. 


wire  generator  under  conditions  of  unbalance  in  load  on 
the  two  sides  is  quite  similar  to  that  in  a  single-machine 
three-wire  balancer.  The  current  relations  in  the  latter 
machine  were  described  by  Mr.  George  T.  Hanchett  in 
the  Electrical  World  for  Sept.  9,  191 1,  and  they  need  not 
be  discussed  here. 

The  principles  of  operation  with  the  three-wire  genera- 
tor are  of  decided  importance  in  eliminating  the  cumber- 
some double-machine  unit  to  operate  a  three-wire  system. 


250  volts  or  500  volts  in  the  larger  units,  and  they  may  be 
compounded  to  give  a  rising  voltage  with  increasing  load. 
as  is  the  standard  practice  with  single-voltage  machines. 
A  common  practice  is  to  divide  the  series  field  turns  into 
two  parts,  connecting  one  part  in  the  positive  and  the  other 
in  the  negative  leads',  in  order  to  preserve  the  balance  at 
all  loads.  Three-wire  generators  may  be  successfully 
operated  in  parallel  with  each  other  without  danger  of 
short-circuiting  when  the  machines  are  brought  up  to 
speed,  and  they  may  also  be  operated  in  parallel  with  two- 
wire  generators. 

The  balance  coils  are  usually  connected  to  the  collector 
rings  through  switches,  the  neutral  wire  being  taken  to  the 
switchboard.  It  is  unnecessary  to  synchronize  the  alter- 
nating current  sides  of  the  armatures  for  parallel  opera- 
tion, nor  is  it  necessary  to  consider  the  frequency  gener- 
ated by  the  different  machines.  Three-wire  generators 
may  be  operated  together  irrespective  of  the  number  of 
poles  and  speed  of  each  and  can  be  regulated  for  equal 
voltage. 

The  possible  applications  of  the  three-wire  system  are 
quite  numerous,  but  its  principal  fields  of  service  are  in 
the  distribution  of  energy  for  lighting  and  motor  service 
in  office  buildings,  manufacturing  plants,  stores,  machine 
shops,  etc.  It  has  been  also  successfully  applied  to  mining 
service  for  distributing  energy  underground  to  distances 
between  i  mile  and  2  miles.  The  two  voltages  delivered 
by  these  generators  are  convenient  and  advantageous  for 
variable-speed  motor  operation,  as  the  flexibility  of  the 
system  provides  a  wide  range  of  speeds  with  field  con 
trol,  while  the  saving  in  copper  is  an  advantage  which 
is  likely  to  have  considerable  bearing  on  prospective  in 
stallations. 


COMMUTATOR-TYPE  POLYPHASE  MOTOR. 


A  number  of  tests  are  to  be  carried  out  by  the  electrica 
department  of  the  University  of  Michigan,  Ann  Arbor,  ot 
a    lo-hp   commutator-type   polyphase   motor   specially   con- 
structed for  the  university  by  the  Fairbanks-Morse  Com' 
pany   after   the   designs   of   Prof.    Benj.    F.    Bailey.     Thi 
machine  is  in  some  respects  the  polyphase  counterpart  o 
the  new  single-phase  motors  produced  by  several  manufac 
turers.     It  is  equipped  with  double  sets  of  brushes  for  test 
operation  on  either  two-phase  or  three-phase,  6o-cycle  cur 
rent.     Its  speed  can  be  adjusted  over  a  wide  range  like  : 
direct-current  shunt  motor,  while  its  power-factor  can  b 
made   unity   or   given   a   leading   characteristic   if   desired 
The  oscillograph  of  the  Ann  Arbor  institution  has  recentl; 
been  applied  to  the  study  of  ignition  of  gasoline  engines 
plotting  the  primary  and  secondary  currents  under  differe 
conditions  of  timing,  condenser  paths,  etc. 
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Central  Station 

Management,  Policies  and  Commercial  Methods 


BUSINESS  BLOCK  ORNAMENTAL  LIGHTING. 


Central  stations  which  have  developed  business  in  con- 
lection  with  "white  ways"  in  their  respective  communities 
lave  found  retail  merchants  most  responsive  to  an  appeal 
)n  a  basis  of  the  advertising  value  of  such  illumination. 
A''holesale  districts  do  not  so  easily  adapt  themselves  to 
)rnamental  lighting,  and  it  is  unusual  for  a  central  station 
o  go  after  such  business.  The  George  G.  Fetter  Heating 
k  Lighting  Company,  of  Louisville,  Ky.,  has,  however, 
;ucccssfully  done  so,  and  standards  will  shortly  be  erected 
ilong  Main  Street  between  Fourth  and  Fifth  Streets.  It 
s  also  likely  that  the  standards  will  later  be  placed  in 
ither  blocks  along  Main  Street.  The  standards  will  be 
15  ft.  apart  and  will  be  equipped  with  tungsten  lamps  and 
irnamental  opalescent  globes.  Work  is'  to  be  begun  early 
n  March.  Main  Street  is  the  wholesale,  banking  and 
inancial  district  of  Louisville,  few  if  any  retail  establish- 
nents  having  their  location  there. 


SLECTRIC-HEATING  APPLIANCES  IN  NEW  YORK. 


The  appliance  departments  of  the  New  York  Edison 
Company  have  recently  had  substantial  increases  in  the  sale 
)f  electric-heating  appliances,  particularly  for  special  uses, 
ilectrically  heated  wax  melters,  for  sealing  packages  of 
'arious  kinds,  have  been  permanently  installed  by  a  number 
>f  the  large  banks  in  New  York  City,  and  about  fifty  cus- 
omers  of  the  central-station  company,  including  a  large 
:xpress  company,  have  wax  melters  on  trial.  Electric 
iranding  irons  are  being  used  by  the  United  States  Tire 
i^ompany  for  branding  the  name  and  serial  number  on 
ts  tires.  Electric  branding  irons  are  being  used  by  the 
^ew  York  Edison  Company  for  marking  tools,  stepladders 
.nd  tool  kits,  and  the  Linovation  Trunk  Company,  New 
fork,  is  using  the  irons  for  branding  coat  and  dress  hang- 
TS  which  go  in  its  trunks.  Several  of  the  New  York 
lewspapers  are  planning  to  use  branding  irons  for  marking 
heir  stands  upon  which  papers  are  sold  about  the  city, 
^'he  New  York  American  and  the  Morning  Telegraph  have 
nstalled  electric  felt  burners  in  the  last  few  weeks  for 
urning  the  felt  on  the  presses  after  it  becomes  thick  and 
nky.  There  are  many  customers  on  the  lines  of  the 
entral-station  company  who  are  finding  electric  soldering 
rons  very  useful  in  their  business. 


FARM  SERVICE  NEAR  NOBLESVILLE,  IND. 


Sixty  farmers  within  a  3-mile  radius  of  a  point  5  miles 
ast  of  Noblesville,  Ind.,  are  arranging  to  take  electric 
ervice  from  a  new  4400-volt  extension  to  the  system  of  the 
Toblesville  Heat,  Light  &  Power  Company.  The  original 
ilan  was  to  form  a  club  or  company  among  these  farm 
ustomers,  assessing  each  his  share  of  the  cost  of  building 
he  line  extension.  This  idea  originated  among  the  farmers 
liemselves,  but  had  not  progressed  very  far  before  the 
haracteristic  acumen  of  some  of  the  agricultural  gentlemen 
iving  nearest  the  town  revealed  to  them  that  they  would 
e  bearing  part  of  the  burden  for  the  lines  to  serve  the  more 
istant  stockholders,  so  they  promptly  demanded  a  more 
avored  rate. 

This  disrupted  the  original  consumers'  organization,  and 
^r.  J.  T.  Kester,  manager  of  the  Noblesville  company,  then 


offered  to  have  the  central  station  build  the  lines,  provided 
three  customers  were  obtained  per  mile  and  five-year  con- 
tracts were  agreed  to.  The  farm  customers  will  thus  fur- 
nish their  individual  transformers  and  the  company  the 
meters,  energy  to  be  charged  for  at  the  rate  of  10  cents  per 
kw-hr.  for  lighting  and  5  cents  for  motors,  the  same  as  in 
the  towns.  The  4400-volt  farm  branches  from  the  trans- 
mission trunk  line  will  comprise  No.  8  or  No.  10  conductors 
carried  on  25-ft.  poles.  Farms  in  this  section  of  Hamilton 
County  average  80  to  100  acres,  and  each  customer  will 
probably  have  use  for  i  hp  to  5  hp  in  motors.  A  ininimum 
service  charge  will  be  made  of  $2  per  month — preferably 
referred  to  as  "$24  per  year" — and  50  cents  per  hp  for 
motors  connected.  Where  two  farm  customers  are  within 
1500  ft.  or  less  of  each  other,  a  common  transformer  will 
be  used,  the  more  isolated  services  being  made  by  stepping 
down  directly  from  4400  volts  through  individual  trans- 
formers. 


ATLANTIC  (LA.)  CHANGES    FROM  DIRECT  TO 
ALTERNATING  CURRENT. 


By  W.  E.  Byerts. 

Nearly  every  central  station  distributing  direct  current  to 
its  customers  finds  itself  "up  against"  the  proposition  of  an 
enormous  investment  in  copper  for  its  distributing  system 
as  the  town  grows  and  the  load  increases.  Even  with  very 
liberal  mains  the  voltage  will  fall  in  outlying  districts  when 
the  load  comes, on,  even  though  the  voltage  at  lamps  near 
the  power  house  keep  up  to  normal.  A  great  many  central 
stations  to-day  are  changing  over  to  alternating  current  to 
get  around  these  difficulties.  It  is  the  object  here  to  take  up 
some  interesting  features  in  connection  with  the  recent 
change  to  alternating  current  in  Atlantic,  la. 

Atlantic  is  a  town  of  about  5000  population.  The  light 
plant  is  owned  and  operated  by  the  town.  Two-phase  gen- 
eration and  distribution  at  2300  volts  and  60  cycles  were 
adopted  because  of  the  ease  of  balancing  the  circuits  with 
two-phase.  The  old  plant  was  located  close  to  town-  and 
was  operated  non-condensing.  The  new  plant  is  located  at 
the  water-works  plant  to  take  advantage  of  condensing 
operation  and  to  cut  down  the  labor  cost  for  attendance. 
The  steam  pumps  were  not  changed,  but  the  old  building 
was  torn  down  and  a  new  one  built  which  houses  the  en- 
tire pumping  and  electrical  equipment.  The  boilers  are 
separated  from  the  pumps  and  generating  equipment  by  a 
brick  wall.  Steam  for  all  the  apparatus  is  supplied  from 
one  steam  header  and  goes  into  one  condenser.  Condensing 
water  is  supplied  from  a  nearby  creek. 

The  electrical  equipment  consists  of  three  units.  The 
largest  one,  rated  at  230  kw,  is  direct-connected  to  a  tandem 
compound  Corliss  engine.  The  two  smaller  ones,  rated  at 
150  kw  and  no  kw  respectively,  are  direct-connected  to 
Ideal  compound  engines.  Four-wire  distribution  was 
adopted  because  the  primaries  had  to  be  run  under  tele- 
phone wires  in  many  places  for  some  distance.  By  putting 
the  two  wires  of  the  same  potential  on  the  inside  it  is  pos- 
sible for  telephone  men  to  climb  up  through  the  lighting 
primaries  without  endangering  themselves.  Two-pha.se  lines 
are  run  downtown  where  the  motors  are  located  and  single- 
phase  in  the  residence  districts.  Motors  and  lights  are  run 
off -the  same  primaries  and  generally  off  the  same  secon- 
daries. 

One  of  the  difficult  propositions  was  to  arrange  for  some 
basis  on  which  the  change  of  the  direct-current  motors  for 
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;illiTii.itiiii^  cunciil  inotor.s  .slioiilil  be  iiiadv.  .Soiiu-  riistoim-rs 
had  almost  new  motors  and  otiicrs  had  very  old  ones.  iMo.si 
of  them  were  satisfied  witii  their  present  motors  and  ob- 
jected to  paying  for  the  change.  It  was  finally  decided  thai 
the  easiest  way  out  of  the  ditlicnity  was  to  change  all  of 
the  motors  and  fans  free  of  charge  to  the  cnstomer  and  let 
tile  city  taxes  pay  the  expense,  .\ccordingly  this  change 
of  motors  and  fan^  was  inclnded  in  the  contract  for  liie 
new  plant. 

As  the  change  of  cii,stonur>'  motors  anil  fans  is  always 
one  of  the  ditVicidties  encoimlere<l  on  a  change  from  direct 
current  to  alternating  current,  the  following  figures  of 
what  it  cost  in  Atlantic  will  probably  be  of  interest.  There 
were  about  seventy  motors,  aggregating  260  hp,  and  about 
ninety  fans  to  be  changed.  Owing  to  the  fact  that  the  con- 
tractor tlid  not  finish  the  job,  the  city  completed  the  work 
and  bought  the  motors  and  fans.  The  entire  lot  of  motors 
and  fans  with  three  or  four  exceptions  were  bought  from 
the  General  Electric  Company,  which  took  the  old  motors 
in  exchange.  The  entire  lot  of  new  motors  and  fans  cost 
the  town  of  Atlantic  about  $5,700.  It  received  about  $2,200 
for  the  old  apparatus,  making  a  net  cost  to  the  city  for  the 
alternating-current  motors  and  fans  of  about  $3,500.  In 
addition  to  this,  the  town  had  to  set  the  new  motors  and 
install  wiring,  which  cost  about  $300. 

One  of  the  pieces  of  apparatus  which  caused  considerable 
difficulty  was  an  induction  coil  which  was  used  for  X-ray 
work  by  a  local  doctor.  It  operated  on  no  volts  direct 
current  and  required  considerable  current  when  taking  an 
X-ray  photograph.  The  town  is  still  undecided  whether  to 
replace  this  with  a  new  one  or  to  put  in  a  small  motor- 
generator  set  for  supplying  direct  current  to  this  and  to  a 
couple  of  dental  motors  which  can  only  be  replaced  by  buy- 
ing a  complete  new  motor  and  dental  outfit.  Another  ar- 
ticle which  was  expensive  to  replace  with  alternating  cur- 
rent was  a  direct-connected  cofifee  grinder.  It  was  neces- 
sary to  buv  an  entirely  new  grinder  in  this  case,  as  the 
direct-current  and  alternating-current  motors  used  were  not 
interchangeable. 


.iiiiial  o|)(i  .itioii  tlu-  manufacturer's  guarantee  has  been 
exceeik'd.  .At  fidl  load,  with  fuel  costing  $5.20  per  ton  at 
the  plant,  the  cost  of  energy,  including  fuel,  labor,  oil  and 
waste,  is  less  than  i  cent  per  kw-hr. 

The  distrihiuion  system  comprises  38.4  miles  of  ii,oo(j- 
volt.  thr(c-])hase  primary  circuits  and  35.4  miles  of  550-volt, 
three-jjliase  secondary  circuits.  The  sixty-nine  individual 
I)imiping  plants  reached  by  these  circuits  have  an  aggregate 
connected  load  of  1200  hp.  There  are  seventeen  step-down 
transformers,  with  a  total  rating  of  540  kw.  The  entire 
system  is  owned  by  the  farmers,  who  have  taken  up  hold- 
ings on  the  project. 


MOTOR-DRIVEN  WATER-WORKS  OF  FOREST 

PARK,  ILL.  I 


The  town  of  Forest  Park,  111.,  until  recently  operated  a 
steam  plant  for  furnishing  its  street  lighting  and  pumping 
the  city  water  supply.  Hydroelectric  energy  from  the  lines 
of  the  Sanitary  District  of  Chicago  being  available  for 
municipal  purposes  at  the  low  rate  of  $2.20  per  hp-month 
for  lighting  and  $1.25  per  hp-month  for  motor  purposes,  it 
was  then  voted  to  replace  the  isolated-plant  equipment  with 
central-station  energy,  and  a  modern  motor-driven  pumping 
])lant  was  installed.  Allowing  but  6  per  cent  depreciation 
and  interest,  the  cost  of  running  the  old  steam  plant,  pump- 
ing 450,000  gal.  of  water  per  twenty-four  hours  and  oper- 
ating 135  7.5-amp  street  arcs  7.44  hours  per  day,  was 
$30,000  per  year.  The  new  equipment,  which  has  a  pump- 
ing capacity  of  900,000  gal.  per  day,  and  the  operation  of 


IRRIGATION  PUMPING  WITH  ELECTRICAL 
ENERGY. 


An  interesting  example  of  the  use  of  electrical  energy  for 
irrigation  pumping  is  found  in  a  small  development  situated 
in  New  Mexico  and  known  as  the  Portales  project.  This 
development  embraces  a  total  present  area  of  10,000  acres, 
which  overlies  a  water-bearing  formation  at  comparatively 
shallow  depths,  ranging  from  about  20  ft.  to  50  ft.  There 
are  sixty-nine  motor-driven  pumping  plants  scattered  over 
the  project,  each  pumping  from  an  individual  well.  The 
delivery  head  varies  from  15  ft.  to  35  ft.,  and  the  well 
capacities  have  been  found  to  range  from  900  gal.  to  1700 
gal.  per  minute.  The  wells  were  drilled  to  receive  a  14-in. 
galvanized-iron  casing.  Through  water-bearing  strata  the 
casings  were  perforated  with  slots  i  in.  in  length,  ^  in. 
in  width,  spaced  about  ^  in.  between  transverse  centers 
and  i^  in.  between  longitudinal  centers.  In  all  installa- 
tions the  discharge  pipe  is  10  in.  in  diameter.  Each  pump 
is  of  the  single-stage  centrifugal  type,  direct-connected  to 
a  550-volt,  60-cycle,  three-phase  induction  motor,  and  the 
combined  unit  is  installed  in  a  well-pit  of  such  depth  that 
the  water  gradient  is  within  lifting  distance. 

The  energy  for  operating  these  installations  is  developed 
and  distributed  from  a  private  plant  situated  in  the  city  of 
Portales.  This  plant  is  equipped  with  three  500-hp  pro- 
ducer-gas sets  for  operation  with  bituminous  coal.  There 
are  two  direct-connected  generating  units,  each  consisting 
of  a  750-hp  horizontal  gas  engine  and  a  600-volt,  60-cycle, 
three-phase  generator.  The  manufacturer  guaranteed  the 
producers  and  engines  to  deliver  a  brake  horse-power-hour 
on  1.2  lb.  of  coal,  having  at  least  12,500  heat  units  per  lb.    In 


Deep-V^ell     Vertical-Turbine     Pump. 

the  same  number  of  street  lamps  as  before  will  cost  less 
than  $10,000  a  year. 

An  artesian  well  2000  ft.  deep  furnishes  the  water  supply 
of  Forest  Park.  This  well  is  15  in.  in  diameter  throughout 
its  uppermost  300  ft.,  tapering  to  6  in.  at  the  bottom.  Nor- 
mally the  static  level  of  the  water  is  within  150  ft.  of  the 
surface,  but  a  deep-well  pump  with  200-ft.  shaft  has  been 
provided  as  a  precaution  against  future  lowering  of  th( 
level  by  pumping  down,  etc.     The  Byron-Jackson  six-stage 
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mp  is  shown  in  section  in  the  accompanying  illustration, 
vertical  75-hp  Spraj^^ue  induction  motor  drives  the  pump- 
aft  at  1 165  r.  p.  m.  The  eductor  pipe  through  which  the 
Iter  rises  is  8  in.  in  diameter.  Within  this  is  a  3-in.  par- 
ion  pipe  inclosing  the  2-in.  pump  shaft,  which  is  thus  en- 
ely  separated  from  the  water  line.  Bearings  support  the 
aft  at  close  intervals,  and  these  are  luhricated  by  oil  in- 
)duced  into  the  shaft  pipe.  Lubrication  for  the  propeller 
nes  and  for  the  thrust  bearing  at  the  bottom  of  the  shaft 
provided  through  a  small  oil  pipe  lowered  into  the  well 
tside  of  the  eductor  pipe.  Not  including  the  motor,  the 
mp  parts  weigh  20,000  lb.,  and  part  of  this  weight  is 
rne  by  a  roller  bearing  at  the  top  of  the  shaft.  The 
ter  is  constructed  in  12-ft.  sections  and  can  be  dismantled 
rough  a  rigging  in  the  roof  of  the  plant.  As  a  precau- 
n   against  possible  breakdown   of  tliis  pump,  an   air-lift 


CENTRAL-STATION    MOTOR-SERVICE    EARNINGS. 


Unit    Analysis    of     Sales    of     Electricity     for     Motor 

Applications  in  Six  Massachusetts  Companies. 

The  increasing  use  that  is  being  made  of  electricity  for 
motor  service  in  manufacturing  centers  lends  special  interest 
to  the  analysis  of  energy  sales  in  relation  to  connected 
load  and  population.  The  economic  aspects  of  industrial 
electric  power  may  be  viewed  from  many  angles,  but  the 
m.ost  suggestive  method  of  inquiry  rests  upon  unit  determ- 
inations of  earnings,  installed  capacity  and  outputs.  Com- 
parisons of  data  drawn  from  actual  practice  are  helpful 
in  stimulating  inquiries  as  to  differences  among  local  con- 
ditions and  tend  to  throw  light  in  individual  cases  upon 
the  direction  toward  which   future  policies  may  be  aimed. 


TAIiLE    I. MASSACHUSETTS    CENTRAL-.STATION     STATISTICS. 


Attleboro. 


Brockton. 


Cambridge. 


tors,  hp 

nber  of  motors 

tor-service  revenue 

tor-service  customers 

jwatt-hours  sold  for  motor  service. 


•ulation.  Census  of  1910,  total  territory    served 
y  each  system 


2.070 
233 
$43,671 
98 
1,619,925 

18,612 


$74,401 

351 
1  .333,675 

83,550 


6,130 

818 
$118,881 

263 
4,427,846 

104,839 


Lowell. 


7,510 
616 
$196,376 

439 
7,575,238 

121,234 


Lynn. 


Worcester. 


5,080 
746 
$85,483 
349 
3,658.061 

104,771 


3.600 
895 
$106,388 

404 
3,337,246 

149,223 


now  being  installed  in  an  adjoining  well,  operated  by  a 
itor-driven  compressor.  This  equipment,  of  course,  has  a 
ich  lower  plant  efficiency  than  the  deep-well  pump, 
rhe  deep-well  pump  discharges  into  two  small  sub- 
•face  reservoirs,  from  which  the  high-duty  pumps  take 
;ir  supply  through  a  9-in.  line.  The  discharge  line  of 
;  deep-well  pump  is  fitted  with  a  check-valve  which 
ves  to  break  the  vacuum  in  the  discharge  line  when  the 
inp  is  shut  down.  Were  it  not  for  this  valve,  the  200-ft. 
balanced  leg  of  the  siphon  formed  by  the  well  shaft 
uld  quickly  empty  the  reservoirs  back  into  the  well.  The 
:p-well  pump  is  able  to  deliver  700  gal.  per  minute, 
"or  pumping  into  the  standpipes  and  system  of  mains, 
ee  sets  of  R.  D.  Wood  6-in. -discharge,  single-stage  cen- 


In  the  following  tables  are  given  figures  bearing  upon  the 
marketing  of  electrical  energy  for  motor  service  in  the 
Massachusetts  cities  of  Attleboro,  Brockton,  Cambridge, 
Lowell,  Lynn  and  Worcester  for  the  year  ended  June  30, 
1911.  The  service  in  each  case  was  supplied  by  a  private 
company ;  every  one  of  the  communities  is  a  manufactur- 
ing center  of  prominence,  and  in  each  company  an  energetic 
and  progressive  policy  contributes  to  the  expansion  of  its 
commercial  service.  Lynn,  Cambridge,  Lowell  and  Wor- 
cester all  have  populations  of  from  100,000  to  150,000  each, 
while  Brockton  is  rapidly  approaching  the  90,000  mark. 
Attleboro,  the  only  small  place  in  the  group,  has  a  popula- 
tion of  slightly  under  20,000.  Brockton  and  Lynn  are 
world-famnus  shoe-manufacturing  cities;  Lowell  is  a  noted 


TABLE     II. — MASSACHUSETTS     CENTRAL-STATION      STATISTICS    EXPRESSED    BY    UNITS. 


»r-service  income  per  kw-hr. ,  cents 

;or-service  income,  hp  connected 

;or-service  income,  motor  customer 

;rage  motor  hp 

;raKe  hp  per  motor  installation 

;or-service  income  per  capita 

;or-service,  kilowatt-hours  per  capita 

;rage  24-hour  motor  load,  kw 

io  actual  motor  load  to  full  yearly  rating  of    all 
lotors,  per  cent 

srage  number  motors  per  motor-service  customer. 


Attleboro. 


2.7 

$21.00 

$445.00 

8.9 

21.1 

$2.34 
86.5 
185.0 

12.0 

2.38 


Brockton. 


5.6 

$21.40 
$212.00 


$0.89 

16.0 

152.0 


Cambridge. 


2.68 
$19.40 
$452.00 
7.5 
23.2 

$1.13 
42.0 
505.0 

11.0 

3.1 


Lowell. 


2.6 

$26.10 

$447.00 

12.2 

17.1 

$1.62 
62.3 
865.0 

15.4 

1.4 


Lynn. 


2.33 
$16.80 
$245.00 
6.8 
14.6 

$0.82 
35.0 
614.0 

11.0 

2.1 


Worcester. 


3.15 

$29.40 

$263.00 

4.02 

8.9 

$0.71 
22.3 
380.0 

14    1 

2.2 


fugal  pumps  driven  by  50-hp  Sprague  motors  are  in- 
lled.  Their  several  discharge  lines  are  arranged  with 
meeting  headers  so  that  any  two  pumps  can  be  con- 
;ted  in  series  for  delivering  fire  pressure  to  the  mains, 
rhe  several  440-volt  motors  about  tiie  plant  are  started 
>m  compensator  panels  in  a  switchboard  in  the  pump- 
)ni.  This  switchboard  is  arranged  with  recording  watt- 
ter,  Columbia  watt-hour  meter  and  Roller-Smith  phase 
imeters. 

^r.  Henry  J.  Mohr  is  Mayor  of  Forest  Park,  Mr.  Ed- 
rd  Troost  is  chairman  of  the  committee  on  water  supply 
i  street  lighting,  and  Mr.  C.  C.  McLain  is  consulting 
jineer. 


textile  center;  Attleboro  is  one  of  the  largest  producers  of 
jewelry  in  the  world,  and  Cambridge  and  Worcester  are 
well-known  producers  of  machinery,  metal  products,  tex- 
tile equipment  and  other  miscellaneous  manufactures.  In 
l)ractically  every  case  the  local  central-station  company 
is  developing  its  service  along  the  lines  of  progressive  ex- 
pansion of  its  connected  load  in  outlying  districts  as  well 
as  supplying  the  immediate  municipality  in  which  the  max- 
imum demand  for  motor  operation  occurs. 

Table  I  shows  the  total  motor-service  sales,  population 
served,  total  energy  consumed  in  motor  operation  and  the 
average  connected  motor  load  and  number  of  motors  on 
the  system   of  each   company  during  the  fiscal   vear    191 1, 
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lliu  iivcragcs  being  the  mean  ol    llir   coiiipaiiy   data   at   llic 
beginning  and  end  of  the  year. 

These  figures  show  that  Lowell  bad  the  largest  average 
connected  motor  load,  the  largest  number  of  customers  and 
the  largest  motor  revenue  during  the  year,  Worcester  hav- 
ing the  largest  number  oi  motors  in  service  and  the  largest 
population.  Lowell  also  sold  the  largest  amount  of  elec- 
trical energy  for  motor  applications.  It  is  of  interest  that 
the  management  of  each  of  the  above  companies  is  now 
thoroughly  in  accord  with  the  modern  "new-business"  ideas 
and  that  in  each  case  systematic  efforts  are  constantly 
being  made  to  extend  the  commercial  load. 

Table  11  shows  what  the  above  companies  did  last  year, 
from  the  unit  point  of  view. 

These  data  indicate  that  many  opportunities  exist  for 
the  popularizing  of  electric  motor  service  and  that,  as  a 
rule,  the  outlook  is  better  for  profitable  motor  business  on 
the  basis  of  relatively  low  prices  than  on  the  basis  of  higher 
net  costs  to  the  consumer.  They  show  that,  on  the  basis 
of  each  horse-power  connected,  the  owner  of  an  electric 
motor  dealing  with  any  one  of  the  six  companies  receives 
his  yearly  service  at  a  cost  probably  far  below  what  he 
could  realize  if  he  attempted  to  generate  his  own  supply 
of  electricity,  the  range  in  the  tabulation  being  roughly 
from  $i6  to  $30  per  year  per  connected  horse-power  in 
motors.  The  fact  that  a  very  large  part  of  the  above  busi- 
ness was  handled  in  the  daytime  unquestionably  is  the  prin- 
cipal factor  that  justifies  average  returns  of  from  2^ 
cents'  to  about  6  cents  per  kw-hour  for  this  service.  The 
fact  that  the  average  size  of  the  individual  motor  ranged 
from  about  4  hp  to  12  hp  shows  that  the  central  station  is 
particularly  strong  in  the  small  power  field.  Another  sig- 
nificant point  is  the  striking  fact  that,  even  in  the  most 
favorable  cases,  the  full  capacity  of  the  motor  installa- 
tions is  used  for  less  than  one-sixth  of  the  year.  In  other 
words,  the  central  station  is  drawn  upon  for  the  full  rating 
of  the  motors  connected  to  its  lines  for  barely  two  months 
of  each  year,  and  the  demand  upon  the  capacity  of  the 
stations  for  a  continuous  supply  of  energy,  if  utilized  for 
these  two  months,  would,  so  far  as  the  motor  installations 
are  concerned,  cut  practically  no  figure  in  the  performance 
of  the  system  during  the  rest  of  the  year.  It  is  the 
old  story  of-  intermittent  demand,  and  suggests  the  advan- 
tages of  cultivating  long-hour  motor  service  along  every 
possible  channel. 


Wiring  and  Illumination 


PHOTOGRAPHY  IN  PHOTOMETRY. 


At  a  meeting  of  the  New  York  Section  of  the  Illumi- 
nating Engineering  Society  held  on  March  14  Dr.  Herbert 
E.  Ives  presented  a  paper  on  "The  Relation  of  Photog- 
raphy to  Photometry,"  and  Mr.  A.  H.  Sawyer,  of  the  Kina- 
macolor  Company  of  America,  delivered  an  illustrated  lec- 
ture relating  to  motion-picture  photography  in  nature's 
own  colors. 

Dr.  Ives  outlined  the  advantages  and  disadvantages  pos- 
sessed by  photography  as  an  aid  to  photometry.  He  stated 
that  no  advantage  can  be  gained  from  using  photography 
in  the  ordinary  simple  operations  of  photometry,  such  as 
the  measurement  of  candle-power  on  a  photometer  bench. 
Only  in  those  cases  where  the  camera  can  do  what  the 
eye  cannot  should  photography  be  considered.  These  may 
be  practically  confined  to  faint  or  transient  phenomena. 
The  photographic  plate  possesses  two  valuable  properties, 
namely,  it  integrates  faint  or  brief  stimuli,  and  it  records 
simultaneously  actions  which  are  extended  in  space.  For 
example,  an  excellent  use  has  been  made  of  photography 
in  analyzing  the  light  of  the  firefly,  which  is  too  faint  to  be 
subjected    to    ordinary    photometric    measurements.      An- 


other important  use  of  photography  is  in  photomctering 
light  from  fluctuating  sources  with  complicated  spectra,  as, 
for  example,  in  the  measurement  of  the  distribution  of  light 
of  a  flaming  arc  lamp.  The  distributi(jn  of  illumination 
aroinid  the  arc  lamp  may  be  registered  by  phcUographing 
an  annular  strip  of  diffusely  reflecting  material  illuminated 
by  the  arc  and  its  center.  In  this  way  may  be  ascertained 
the  mean  distriijution  during  the  time  of  ex])osure,  or  a 
favorably  steady  moment  may  be  chosen  for  the  exposure. 
In  order  to  ascertain  the  true  visual  distribution  in  such  a 
case  as  that  of  an  arc  lamp,  it  is  essential  that  the  plate 
have  the  same  distribution  of  color  sensitiveness  as  the 
eye.  This  result  may  be  accomplished  by  selecting  the 
proper  absorbing  screens  to  use  with  the  kind  of  plate  era.- 
ployed.  By  using  a  screen  composed  of  tartra/.ine,  rhoda- 
mine,  naphthol  green  and  acsculine,  used  with  a  Cramer 
spectrum  plate,  it  is  possible  to  photometer  lights  of  dif- 
ferent colors  without  encountering  the  difficulty  of  com- 
paring different  colors  in  the  visual  work.  Dr.  Ives  re- 
marked that,  except  for  comparatively  rough  work,  t\ 
substitution  of  a  photographic  plate  for  the  eye  with 
view  to  avoiding  the  difficulties  of  heterochromatic  photor 
etry  is  not  to  be  seriously  recommended. 

In  explaining  the  operation  of  motion  pictures  in  nature** 
own  colors,  Mr.  Sawyer  stated  that  the  original  photo- 
graphs for  the  films  are  taken  at  a  speed  of  thirty-two 
exposures  per  second,  as  compared  with  sixteen  exposures 
in  the  ordinary  motion-picture  film.  .Alternate  exposures 
are  taken  through  a  red  filter  and  other  exposures  through 
a  green  filter.  In  displaying  the  pictures  the  machine  is 
so  arranged  that  light  from  the  arc  lamp  must  pass  alter- 
nately through  a  green  and  a  red  filter,  identically  ir 
sequence  with  the  method  of  procedure  in  obtaining  the 
original  photographs.  The  red  and  green  pictures,  although 
alternating  in  appearance  upon  the  screen,  appear  to  the 
eye  as  superposed  simultaneously  in  proper  proportions  tc 
give  correct  densities  and  colors  to  the  objects  being  re- 
produced. 

Discussion. 

Mr.  Norman  Macbeth  displayed  certain  photograph; 
which  had  been  taken  with  the  object  of  showing  the  rela- 
tive glares  from  different  lighting  equipments,  the  as 
sumption  being  made  initially  that  the  photographic  platt 
is  sensitive  in  the  same  manner  as  is  the  eye  to  glare 
phenomena.  Contrary  to  expectations,  it  was  found  thai 
the  photographic  plate  does  not  display  the  relative  glare; 
in  the  same  proportion  as  is  recorded  upon  the  retina  o 
the  eye. 

Dr.  H.  H.  Seabrook  expressed  the  opinion  that  it  is  no' 
correct  to  assume  that  the  retina  itself  acts  differenth 
from  a  photographic  plate  merely  because  the  eye  as  J 
whole  seems  to  differ  in  sensitiveness  from  the  photo 
graphic  plate.  The  light  which  reaches  the  retina  mus 
pass  through  the  absorbing  medium  of  the  eye  lens,  anc 
the  absorption  of  this  medium  may  be  such  as  to  ac 
selectively  with  reference  to  the  different  light  rays. 

Secretary  A.  J.  Marshall  announced  that  at  the  meeting 
of  the  section  to  be  held  on  April  ii  two  papers  will  b< 
presented,  as  follows:  "The  Lighting  of  Passenger  Boats,' 
by  Mr.  L.  C.  Porter,  and  "The  Elimination  of  the  Per 
sonal  Factor  in  Testing,"  by  Mr.  Warner  M.  Skiff.  A 
the  meeting  to  be  held  on  May  9  the  society  will  co-operat 
with  the  American  Institute  of  Architects,  and  on  Jum 
13  a  joint  meeting  will  be  held  with  the  American  Institut 
of  Electrical  Engineers. 

President  V.  R.  Lansingh  stated  that  the  membership-  0 
the  society  at  the  present  time  totals  about  1400.  Plan 
are  now  being  completed  for  the  formation  of  a  section  ii 
Pittsburgh,  where  considerable  interest  has  recently  bee; 
demonstrated.  PreHminary  arrangements  are  now  bein; 
made  for  the  annual  convention,  the  date  and  place  0 
meeting  of  which  have  as  yet  not  been  selected. 
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ON  THE   ULTRA-VIOLET  ENERGY  IN    ARTIFICIAL 
LIGHT  SOURCES. 


By  Louis  Bell. 


It  has  long  been  known  that  the  iikra-violct  rays  of 
the  spectrum  are,  if  of  sufficient  intensity  and  under  favor- 
able circumstances,  capable  of  producing  specific  injurious 
action  upon  the  eye.  The  first  observations  on  this  sub- 
ject run  back  to  the  early  days  of  the  electric  arc,  nearly 
a  half  century  ago,  and  with  the  increasing  use  of  powerful 
light  sources,  which  from  the  high  temperature  of  tlic 
radiating  body  or  peculiarities  in  the  distribution  of  energy 
give  a  large  amount  of  energy  in  the  ultra-violet  part  of 
the  spectrum,  enough  cases  of  irritation  of  the  eyes  have 
occurred  to  bring  the  subject  into  something  of  promi- 
nence. It  should  be  understood  at  the  outset  that  most  of 
the  unpleasant  symptoms  associated  with  glaring  or  mis- 
placed lights  are  not  due  to  any  specific  action  of  the 
radiation,  ultra-violet  or  other,  but  are  cases  involving 
strain  of  the  ocular  muscles  which  makes  itself  strongly 
felt  in  the  central  nervous  system.  The  serious  symptoms 
associated  with  astigmatism,  for  instance,  have  no  particu- 
lar relation  to  the  kind  of  light  concerned,  but  merely  rep- 
resent the  result  of  vain  efforts  on  the  part  of  the  ocular 
muscles  to  obtain  clear  definition  under  impossible  condi- 
tions, with  the  resulting  reflex  action  on  the  nervous  sys- 
tem. The  specific  action  of  various  radiations  on  the  eye 
has  been  often  studied  within  the  last  few  years  and  the 
facts  brought  to  light  may  be 
briefly  summarized  as  follows: 

The  cornea  of  the  eye  absorbs 
in  general  radiation  below  about 
wave-length  300  \L[t..  In  virtue  of 
this  absorption  by  the  cornea  and 
external  surface  of  the  eye  gen- 
erally, energy  is  there  spent  which 
makes  itself  perceptible  by  setting 
up  an  inflammatory  condition  and 
in  serious  cases  damaging  the  corneal  epitheliuuL  Indi- 
rectly there  are  associated  with  this  reflex  conditions  which 
temporarily  produce  a  good  deal  of  discomfort.  The  same 
radiations  affect  the  epithelium  elsewhere  than  on  the 
cornea,  producing  a  condition  which  substantially  is  sun- 
burn, whether  received   from  natural   or  artificial  light. 

The  resulting  condition  because  of  its  early  observa- 
tion in  connection  with  exposure  to  naked  arc  lights  has 
become  known  as  ophthalmia  electrica.  According  to  Van 
Lint  ("Accidents  Oculaires  Provoques  par  I'filectricite," 
page  100),  the  prognosis  is  always  favorable  and  the 
opththalmia  electrica  runs  normally  a  course  of  about  five 
days,  sometimes  but  rarely  being  extended  to  a  somewhat 
longer  period.  The  symptoms  have  a  latent  period  of 
some  hours  which  is  extremely  characteristic  of  this  par- 
ticular disorder.  The  particular  portion  of  the  ultra-violet 
here  referred  to  is  therefore  under  indictment  as  causing 
the  symptoms  just  described.  The  rest  of  the  ultra-violet 
spectrtim,  and  in  fact  the  extreme  violet,  which  is  very 
rich  in  actinic  rays,  is  equally  under  suspicion  as  produc- 
ing specific  injury  to  the  eyes,  but  of  a  different  kind. 
Schanz  and  Stockhausen  (Zts.  f.  AiigcnhcUk.  May,  1910) 
held  that  the  particular  kind  of  irritation  already  described 
may  be  produced  by  ultra-violet  of  wave-length  up  to 
320[x(i.,  a  statement  which  finds  its  justification  in  the  pro- 
duction of  exactly  these  symptoms  in  the  case  of  snow 
blindness.  The  solar  spectrum  is  cut  short  by  atmospheric 
absorption  very  sharply  at  about  wave-length  300;a[jl,  only 
a  very  trivial  amount  of  energy  of  less  wave-length  ever 
being  present;  but,  as  shown  by  Fig.  i,  between  wave- 
length 300[jLpL  and  320[A[x  the  solar  spectrum  is  fairly  bril- 
liant, so  that  a  sufficiently  severe  exposure  to  it  is  quite  cer- 
tainly not  without  effect. 

Aside  from  the  absorption   of  the   shorter  wave-lengths 


by  the  cornea,  nearly  the  whole  of  the  ultra-violet,  reacii- 
ing  almost  to  the  very  edge  of  the  visible  spectrum,  is  cut 
off  by  the  absorption  of  the  lens  which  prevents  us  from 
seeing  into  the  ultra-violet,  and  practically  the  whole  ultra- 
violet which  reaches  the  lens  has  been  found  to  produce 
certain  fluorescent  effects  in  the  lens  itself.  This  absorp- 
tion has  been  held  by  Widmark  ("Ueber  den  Einfluss  des 
Lichtes  auf  die  Linse,"  Mitteil.  aus  dcr  Augenklin.  des 
Carolin-Medico-Chirurg-Inst.  s.  Stockholm,  H.  3,  1901)  to 
produce  injury  to  the  lens,  and  by  Schanz  and  Stock- 
hausen (v.  Graefe's  Arch.  f.  Ophthalm.,  Bd.  yj)  this  par- 
ticular region  of  the  spectrum  is  held  to  produce  glass- 
blower's  cataract.  This  fluorescence  of  the  lens  with  its 
possible  effects  is  shown  by  Widmark  {loc.  cit.)  to  extend 
clear  into  the  violet  of  the  spectrum.  Finally,  in  early 
youth  it  has  been  shown  by  Hallauer  (Klin.  Monatsbl.  f. 
Angenheilk.,  Dec,  1909,  that  the  lens  may  transmit  rays 
from  about  33Cjx[j.  to  3i5a!i.  to  a  moderate  extent,  so  that  such 
ultra-violet  rays  may  penetrate  clear  to  the  retina,  and 
Birch-Hirschfeld  (Zts.  f.  Angenheilk.,  1908)  has  held  these 
transmitted  rays  responsible  for  possible  injury  to  the 
retina.  It  should  be  noted  that  the  injuries  reputed  to  be 
caused  by  the  ultra-violet  and  extreme  violet  rays  which 
are  not  stopped  by  the  cornea  arc  intrinsically  of  a  more 
serious  character  than  those  produced  by  the  extreme 
ultra-violet,  inasmuch  as  they  possibly  involve  permanent 
rather  than  strictly  temporary  injury. 

Without   going   further   into   this'  very   intricate   subject 
involving  many  points  which  have  been   actively  disputed 
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Fig.   1 — The  End   of  the  Solar  Spectrum   in  the   Ultra-Violet. 


and  may  be  in  considerable  doubt,  it  is  sufficient  here  to 
call  attention  to  the  fact  that  the  possibly  injurious  rays, 
which  are  under  direct  suspicion  on  clinical  evidence,  ex- 
tend from  the  extreme  ultra-violet  clear  up  to  and  into  the 
violet  of  the  visible  spectrum.  But  all  through  the  litera- 
ture of  this  subject  there  is  a  singular  absence  of  anything 
like  quantitative  investigation  of  the  radiations,  which  if 
of  sufficient  intensity  might  produce  harm.  The  organism 
possesses  recuperative  powers  of  a  remarkable  character 
and  is  not  injured  by  an  indefinitely  small  amount  of 
energy.  It  is  only  when  the  rate  at  which  energy  is  re- 
ceived is  high  enough  to  overcome  the  resistance  of  the 
organism,  and  to  induce  destructive  changes  faster  than  the 
repair  department  can  take  care  of  them,  that  actual  in- 
jury is  to  be  expected. 

The  present  research  has  had  for  its  object  an  actual 
determination  in  dynamical  units  of  the  ultra-violet  radia- 
tions produced  in  the  operation  of  ordinary  artificial  light 
sources,  so  that  the  energy  which  is  available  for  injurious 
action  can  be  evaluated.  Further,  for  the  practical  pur 
poses  of  artificial  lighting  the  sole  question  of  importance 
is  the  possible  amount  of  injurious  radiation  accompany 
ing  a  definite  amount  of  luminous  radiation.  For  a  given 
illumination  that  source  has  the  least  potentiality  for 
harm  which  gives  the  least  amount  of  possibly  injurious 
radiation  per  foot-candle,  and  obviously  no  light  source, 
whatever  the  amount  or  character  of  its  ultra-violet  radia- 
tion, can  be  reckoned  as  harmful  if  the  quantity  of  pos- 
sibly injurious  radiation  received  from  it  fills  below  the 
minimum  which  can  effect  physiological  changes.  This 
last  matter  will  be  dealt  with  in  a  further  investigation. 

The  method  of  investigation  adopted  was  to  separate 
the  ultra-violet  portion  of  the  spectrum  from  the  remainder 
by  means  of  a   suitable  screen  which  completely  absorbed 
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llu'  ultra  violet  wliiU"  Iraiismittiu^j  freely  tlu-  hiIrt  railia- 
lioiis.  Such  separation  of  distinct  regions  of  the  speclrinn 
l)y  suitai)le  ahsorbing  media  has  been  carried  onl  with  re  I 
erence  to  other  portions  of  the  spectrum  than  (he  nllra 
violet  l)y  Ln.x  (/ts.  /.  Hrlcin'litiiitt/s'i^'c.siii.  II.  i(),  p.  j,(>, 
H)oy).    l-'ery    {h'ldl.    Soi.    h'ratic.    (/<■    I'livs..    p.    14K,    190H), 


.•\ — Mercury   arc.    B — Magiictilc   arc    witlunit    globe.     C — Magnetite  arc 
Fig.  2 — Absorption   by  2  mm   of  No.  1    Euphos 

V'oege  (Illuminatitiy  linyinccr,  London,  Vol.  II,  p.  10) 
and  others,  and  has  been  by  a  somewhat  intricate  method 
extended  to  the  examination  of  groups  of  spectral  lines  by 
Buisson  and  Fabry  {Compt.  Rend..  Vol.  152,  p.  1838). 

For  the  present  purpose  a  medium  was  sought  which 
would  efifect  a  partition  of  the  radiations  of  short  wave- 
length reputed  to  be  injurious  from  the  rest  of  the  spec- 
trum. This  called  for  absorption  ending  in  the  extreme 
violet  of  the  visible  spectrum  and  sufificiently  strong  to 
wipe  out  the  entire  ultra-violet  region.  Such  a  medium 
was  found  after  a  little  spectographic  investigation  of 
various  specimens  in  the  Euphos  glass  No.  i.  This  is  the 
protective  glass  devised  and  recommended  by  Schanz  and 
Stockhausen  for  the  very  purpose  of  cutting  out  all  the 
possibly  injurious  rays,  the  aggregate  amount  of  which  it 
was  the  purpose  of  this  investigation  to  determine.  The 
absorption  of  this  glass  becomes  complete  in  the  edge  of 
the  ultra-violet  and  fades  off  through  the  further  violet 
into  remarkable  transparency  in  the  blue  and  so  on  through 
the  spectrum  into  the  infra-red.  The  character  of  the  ab- 
sorption produced  by  a  disk  of  No.  i  Euphos  glass  2  mm 
thick  is  well  shown  in  Fig.  2.  Here  A  is  the  spectrum 
of  the  quartz  mercury  arc  thrown  upon  the  film  as  an  in- 
dex, B  is  the  spectrum  of  the  magnetite  arc  without  its 
glass  globe,  and  C  this  spectrum  as  absorbed  by  the  Euphos 
glass.  The  group  in  the  mercury  spectrum  at  the  extreme 
right  of  the  strip  is  near  wave-length  365ii.;i..  The  two 
strong  lines  next  to  it  on  the  left  are  those  at  404ij.a  and 
407[i.jjL,  near  the  end  of  the  violet,  and  the  single  strong  line 
a  little  further  to  the  left  is  the  very  brilliant  blue  line 
at  435(JLu..  These  will  serve  to  locate  the  absorption  of 
the  Euphos  glass.  At  the  other  end  of  this  spectogram  C 
fades  away  owing  to  the  failure  of  the  sensitiveness  of  the 
film  at  about  wave-length  700U.U.. 

The  method  of  investigation  adopted  was  to  receive  the 
radiation  from  the  source  under  investigation  on  a  Rubens 
thermopile  consisting  of  twenty  constantin-iron  couples  in- 
closed in  a  vacuum  tube  provided  with  a  quartz  window 
just  in  front  of  the  exposed  junction.  The  thermopile 
was  connected  with  a  sensitive  galvanometer,  the  de- 
flections of  which  were  read  by  a  telescope  and  scale 
at  a  distance  of  1.5  m.  The  combination  was  standardized 
by  the  radiation  from  a  standard  carbon  incandescent  lamp, 
and  it  was  found  that  i  mm  on  the  scale  equaled  35.3  ergs 
per  second  per  square  centimeter  at  the  thermopile.  It 
thus  became  possible  to  measure  in  terms  of  absolute  units 
the  ultra-violet  radiation  in  any  source  investigated.  Al- 
though both  thermopile  and  galvanometer  gave  very  closely 
proportional  deflections,  the  additional  precaution  was 
taken  of  working  so  far  as  was  practicable  with  the  same 
gfeneral  magnitude  of  absolute  deflection. 


absorbed  by  Kviphos  glass 
Glass. 


The  radiometric  apparatus  thus  set  up  worked  admir- 
ably, although  the  time  retjuired  for  a  galvanometer  de- 
llection,  one  minute,  was  at  times  inconveniently  long  and 
there  was  as  usual  with  thermopiles  a  slight  drift  of  the 
/ero  point,  tpiite  regular,  lunvever,  and  easily  taken  care 
of  by  means  of  a  time  ctjrrection.     To  bring  the  total  de- 

lieciion  within  convenient  limits 
and  to  eliminate  absorption  in 
tile  far  infra-red  due  to  the  in- 
.scrtidii  of  the  Euphos  glass  a 
tell  of  distilled  water  1  cm  thick, 
with  (jiiartz  sides,  was  kept  in 
front  of  the  thermopile  window. 
l)Olh  (|uartz  and  water  are  won- 
derfully transparent  for  the 
ultra-violet,  but  cut  off  the 
infra-red  rays  in  this  thickness 
at  about  wave  length  1300  [xjji. 
The  separation  effected  was 
therefore  between  the  whole 
ultra-violet  region  and  the  visi- 
ble spectrum  reaching  down  to 
wave-length  i3oo[iL[x  in  the  infra-red.  The  Euphos  glass 
when  in  use  was  fastened  to  the  front  of  the  quartz  water 
cell  by  spring  clips  with  a  very  thin  capillary  layer  of  pure 
glycerine  interposed.  Glycerine  is  extremely  transparent  to 
all  the  radiations  concerned  and  had  the  advantage  of  wiping 
out  the  correction  for  reflection  at  the  air-glass  surfaces  of 
the  Euphos  disk  which  would  otherwise  have  been  neces- 
sary. In  fact,  the  index  of  refraction  of  the  Euphos  be- 
ing slightly  less  than  that  of  the  quartz,  a  small  differential 
reflection  factor  existed  tending  to  compensate  for  the 
minute  absorption  of  the  glycerine  film. 

Preliminary  tests  of  the  behavior  of  both  Euphos  and 
light  crown  glass  thus  attached  to  the  water  cell  showed 
that  the  Euphos  outside  of  its  region  of  special  absorption 
was  quite  as  transparent  as  clear  optical  glass  and  that  the 
latter  plus  the  glycerine  film  added  to  the  absorption  of 
the  cell  by  a  quantity  not  exceeding  0.5  per  cent.  This 
small  figure  is  of  course  due  to  the  fact  that  the  water  and 
quartz  absorb  the  whole  region  within  which  glass  shows 
material  absorption  in  the  infra-red,  and  is  quite  in  ac- 
cordance with  the  data  that  have  been  given  by  Schott  & 
("lenossen.  at  Jena,  for  the  absorption  of  similar  optical 
glass.  There  is,  of  course,  aside  from  any  ques- 
tion of  specific  absorption  a  slight  virtual  absorption  in 
the  ultra-violet  regions  due  to  increased  loss  by  reflection 
at    the    surfaces    in    accordance    with    Fresnel's    formula 
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This   was   effective   at   the    first   and   second 


surfaces  of  the  quartz  cell  and  at  the  two  surfaces  of  the 
quartz  window  of  the  thermopile  and  therefore  numeri- 
cally proportional  to  the  fourth  power  of  the  transmission 
coefificient  determined  from  Fresnel's  equation.  No  account 
was  taken  of  this  differential  reflection  in  these  experi- 
ments, as  it  actually  amounted  in  nearly  all  cases  to  con- 
siderably less  than  i  per  cent  of  the  total  ultra-violet  re- 
corded. The  observational  errors  with  the  thermopile 
])roved  to  be  about  the  same  magnitude  as  those  which 
would  be  found  in  the  photometry  of  the  same  sources.  If 
these  were  fairly  steady,  the  mean  deviations  of  single  ob- 
servations from  the  average  of  the  set  was  commonly 
within  0.5  per  cent. 

The  light  sources  studied  included  arc  and  incandescent 
lamps  of  various  types,  the  Welsbach  mantle  and  the  acety- 
lene flame.  It  is  altogether  a  mistake  to  suppose  that  the 
ultra-violet  spectrum  of  any  of  the  commercial  light 
sources  is  a  negligible  quantity.  Even  a  kerosene  lamp 
gives  on  the  spectrograph  a  photographic  record  extending 
to  wave  length  350[i.!jl,  while  the  acetylene  burner,  the 
Welsbach  and  the  metallic-filament  lamps  give  spectra 
reaching  into  the  far  ultra-violet,  in  the  case  of  the  tung- 


\PRII.    IJ,    1912. 


ELECTRICAL     VVOKLi:) 


809 


sten  clear  down  to  vvave-lciij>tli  30()u.u.  in  spite  of  its  tliin 
inclosing  glass.  (Schanz  and  Stockiiausen,  Zts.  f.  Augen- 
heilk.,  May,  1910).  All  these  sources,  therefore,  reach 
down  into  the  region  of  the  extreme  solar  spectrum  which 
is  known  to  produce  specific  action  upon  the  eye.  The 
quartz  lamp  and  various  forms  of  electric  arc  without 
the  customary  inclosing  globes  give  spectra  reaching  down 
into  the  ultra-violet  below  wave-length  250[i.tjL  (Schanz  and 
Stockhausen,  loc.  cit.),  and  with  their  globes  the  spectra 
terminate  at  about  the  same  point  as  the  solar  spectrum. 

The  first  light  sources  investigated  were  incandescent 
electric  lamps,  the  "Gem"  and  the  tungsten.  The  former, 
despite  the  fact  that  its  spectrum  runs  down  quite  to  wave- 
length 320[jL[i.,  gives  on  the  whole  a  very  small  proportion 
of  the  rays  cut  ofif  by  the  Euphos  glass.  Only  2.6  per  cent 
of  the  total  radiation  which  passed  the  quartz  water  cell 
was  thus  cut  ofT,  as  might  well  be  expected  from  the  rela- 
tively low  temperature  of  the  source.  The  tungsten  lamp, 
much  whiter  to  the  eye  and  worked  at  a  very  much  higher 
temperature,  shows,  as  might  be  expected,  a  considerably 
ajreater  proportion  of  short  wave-length  radiation,  the  cut- 
jflf  being  substantially  6  per  cent.  The  difiference  between 
the  two  is'  about  what  might  be  expected  from  the  much 
greater  richness  of  the  tungsten  light  in  the  blue  end  of 
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Fig.    3 — Arrangement    of    Apparatus. 


the  spectrum,  a  difference  very  striking  when  the  spectra 
of  the  two  sources  are  seen  side  by  side. 

The  next  source  investigated  was  the  ordinary  glass 
Cooper  Hewitt  tube,  of  which  a  section  giving  100  cp  was 
screened  ofif  in  order  to  get  radiation  on  the  thermopile 
from  the  whole  area  examined.  The  total  deflection  due  to 
the  radiation  from  the  length  of  tube  examined  was  only  a 
fraction  of  the  radiation  received  from  the  "Gem"  lamp 
previously  studied,  although  the  tube  gave  two  and  one-half 
times  as  much  light.  The  cut-ofif  of  the  ultra-violet 
efifected  by  the  Euphos  glass  amounted  to  41.7  per  cent  of 
this  total  energy.  The  total  ultra-violet  radiation  per  cp 
differed  very  little  from  that  in  the  "Gem"  lamp.  The 
relatively  small  total  deflection  produced  by  the  mercury 
lamp  is,  of  course,  largely  due  to  the  fact  that  it  is  of 
much  the  higher  luminous  efficiency.  The  percentage  of 
ultra-violet  energy  in  all  these  cases  is  a  matter  of  only 
secondary  importance,  the  fundamental  quantity  measured 
being  the  actual  ultra-violet  radiation  of  the  source. 

Some  interesting  comparative  results  were  also  obtained 
from  the  Wclsbach  mantle  and  from  the  acetylene  flame. 
The  former  source  was  actually  a  Graetzin  single  inverted 
mantle  street  lamp  fitted  with  a  clear  glass  globe.  The 
burner  took  6.4  ft.  of  gas  per  hour  at  3-in.  water  pressure 
and  gave  75  horizontal  cp.  The  percentage  of  cut-ofif  by 
the  Euphos  glass  screen  was  8.4,  but,  as  with  the  mercury 


lube,  the  ullra-\iokt  ])er  c])  was  very  low  and  the  total 
deflection  small. 

The  acetylene  flame  was  from  a  burner  such  as  is  or- 
dinarily used  in  automobile  lights,  fed  fr(jm  a  Prestolite 
tank  and  measuring  27.35  cp.  Four  and  a  half  per  cent  of 
the  transmitted  energy  was  cut  off  by  the  Euphos  glass 
while  the  ultra-violet  energy  per  cp  remained  low,  a  little 
lower  than  in  the  case  of  the  tungsten  lamp. 

Prior  to  taking  up  the  investigation  of  arc  lights,  which 
give  considerable  trouble  from  unsteadiness,  a  slight  change 
was  made  in  the  method  of  experimentation.  A  second 
quartz  water  cell  was  provided  and  its  coefficient  of  ab- 
sorption determined  with  reference  to  the  first  cell.  The 
Euphos  glass  disk  was  clamped  to  one  of  these  cells  with 
the  intervening  glycerine  film,  and  the  two  cells  were 
thrust  in  succession  in  front  of  the  thermopile  and  read- 
ings taken  in  the  usual  way.  With  perfectly  steady  sources 
the  Euphos  disk  on  a  single  cell  could  readilv  be  removed 
and  replaced.  Also  provision  was  made  for  taking  photo- 
metric readings  on  the  light  sources  in  the  middle  of  the 
radiometric  observations.  To  this  end  the  apparatus  was 
arranged  as'  shown  in  Fig.  3,  where  A  is  the  source,  B  an 
adjustable  sector  disk,  C  a  plate-glass  mirror,  of  which  the 
constant  of  reflection  had  been  thoroughly  determined,  ar- 
ranged to  be  quickly  dropped  into  position  in  the  path  of 
the  beam,  D  the  duplicate  quartz  cells,  E  the  thermopile, 
F  the  galvanometer,  G  the  telescope  and  scale,  and  H  a 
portable  photometer  ready  to  be  put  into .  action  on  the 
closing  of  the  switch  upon  its  standard  lamp.  When  the 
source  was  burning  steadily  and  candle-power  readings 
were  desired  it  was  only  necessary  to  start  the  disk,  drop 
the  mirror  C  into  position  and  measure  the  candle-power 
on  the  photometer  H. 

Prior  to  beginning  work  on  the  regular  arcs  the  quartz 
mercury  arc  was  investigated.  Two  lamps  w^ere  avail- 
able, one  of  French  and  one  of  American  manufacture, 
both  rated  at  3.5  amp  on  a  220-volt  circuit.  The  French 
mercury  lamp  had  been  in  use  for  other  purposes  for  about 
a  year  and  was  not  at  the  start  a  duplicate  of  the  American 
one,  so  that  the  difference  between  the  two  is  readily  un- 
derstood. The  American  lamp  was  fitted  with  a  light  "Alba" 
globe  which  was  used  in  some  of  the  experiments.  The 
actual  deflections  produced  by  these  mercury  lamps  were 
singularly  small,  as  in  the  case  of  ordinary  mercury  tube. 
When  used  without  their  globes  the  percentage  of  ultra- 
violet cut  off  by  the  Euphos  glass  with  respect  to  the  total 
energy  transmitted  was  large,  being  55.7  per  cent  in  the 
French  lamp  and  65.1  per  cent  in  the  American  lamp.  The 
light-giving  efficiency  of  these  lamps  used  without  their 
globes  being  relatively  small,  the  ultra-violet  energy  per 
cp  ran  high,  higher  than  in  any  source  investigated  ex- 
cept in  a  special  form  of  inclosed  arc. 

Tests  made  on  these  lamps  by  the  substitution  of  a  disk 
of  light  optical  crown  glass,  which  absorbed  the  ultra- 
violet from  the  extreme  limit  to  about  wave  length  300JJ.U., 
enabled  a  partition  to  be  made  between  the  extreme  violet 
thus  defined  and  the  portion  of  the  ultra-violet  reaching 
up  to  the  visible  spectrum.  Such  tests  showed  that  prac- 
tically one-half  of  the  total  ultra-violet  radiation  was  of 
wave  length  300au.  or  less.  Nearly  all  the  remainder  of 
the  ultra-violet  radiation  lies  between  w^ave-length  S^SV-V- 
and  the  visible  spectrum. 

A  very  singular  gap  exists  in  the  mercury  spectrum 
reaching  between  wave-length  3i3au.  and  wave-length 
365(jL[j..  In  this  entire  region  there  is  only  one  line  of 
material  strength,  at  wave-length  334jx[i.  Curiously  enough, 
this  gap  lies  exactly  in  the  region  in  which,  according  to 
Ifallauer  (loc.  cit.),  the  lens  of  the  eye  is  somewhat  trans- 
parent in  youth,  that  is,  from  3I5».:j.  to  330(jlu..  Conse- 
(juently  no  rays  from  the  quartz  lamp  can  reach  the  retina 
until  one  approaches  the  beginning  of  the  visible  spectrum, 
the  lamp  being  without  perceptible  radiation  in  the  only 
region  to  which  the  lens  is  transparent  even  in  youth. 
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W'luii  iiiclo.sfd  ill  its  regular  gl()l)c  the  (|uart/  lamp  runs 
at  a  liijjlicr  tfiupoiatiiro,  gives  enurniuusly  increased 
liiniinoiis  elliciencv  and  sliows  l)y  far  llu-  smallest  amount 
of  ultra-violet  per  cp  of  any  of  the  light  sources  investi- 
gated. This  is  little  wonder  considering  the  fact  that  the 
light-protlucing  radiations  of  the  lamp  work  at  an  average 
elHciency  of  about  50  cp  per  watt  (Buisson  and  l-'ahry, 
Cotnpt.  Rend.,  Vol.  153.  p.  254).  Incidentally  the  result 
here  obtained  for  the  efliciency  of  the  quartz  arc  without 
its  globe,  as  a  source  of  e.xtremc  ultra-violet  rays,  was 
compared  with  that  obtained  by  Buisson  and  Fabry  by  a 
slightly  dilTerent  method  {Couipt.  Rend.,  Vol.  153,  p.  93) 
anil  the  results  were  found  to  check  very  closely,  thus  af- 
fording inilepciidcnt  confirmation  of  the  general  acouracv 
of  the  metlunl  employed. 

The  ordinary  electric  arcs  were  then  investigated.  They 
gave  on  the  whole  considerable  trouble  from  unsteadiness, 
and  two  of  them,  the  open  carbon  arc  and  the  yellow- 
flame  arc,  proved  practically  unmanageable,  considering 
the  long  period  of  the  galvanometer  employed.  The  in- 
closed arc  at  6.6  amp  direct  current  was  easier  to  manipu- 
late when  the  position  of  the  arc  was  steadied  by  a  weak 
magnetic  field.  When  equipped  with  a  globe  having  a 
quartz  window  permeable  to  the  ultra-violet  the  inclosed 
arc  proved  a  very  powerful  source  of  radiation  of  short 
wave  length.  Thirty  per  cent  of  the  energy  was  cut  ofif  by 
Euphos  glass  and  the  total  energy  in  the  ultra-violet  ranged 
higher  for  his  particular  lamp  than  for  any  other  tested. 
The  spectrum  extended  considerably  below  wave-length 
300[i[x.,  but  a  large  factor  in  its  strength  would  seem  to 
be  due  to  the  two  enormously  powerful  bands  between 
wave-lengths  380  [xu.  and  390  jx^jl  and  between  350  [xa  and 
360  jjLu.  respectively.  A  comparatively  small  change,  there- 
fore,  is  made  by  the  interposition  of  the  glass  globe. 

Next  the  magnetite  arc  with  and  without  its  globe  was 
investigated.  The  spectrum,  as  shown  in  Fig.  4,  reaches 
far  down  into  the  ultra-violet  to  below  wave-length  240[x[i 
and  is  particularly  strong  between  wave-length  300  ix[j.  and 
the  visible  spectrum.  Deflections  due  to  the  ultra-violet 
were  of  s^ubstantially  the  same  magnitude  as  obtained  for 
the  quartz  lamps  without  globes,  the  glass  globe  of  the 
magnetite  arc  cutting  off  about  22.5  per  cent  of  the  total 
deflection. 

An  investigation  of  the  Nernst  lamp  proved  somewhat 
interesting.  Without  its  globe  it  proved  decidedly  unman- 
ageable gn  account  of  its  hypersensitiveness  to  drafts. 
With  the  globe  it  gave  a  slightly  greater  ultra-violet  output 
per  cp  than  did  the  tungsten  or 
any  other  incandescent  lamp. 

Finally  an  investigation  of 
the  ultra-violet  component  in 
sunlight  was  undertaken.  For 
this  purpose  the  solar  rays  were 
received  on  a  porte-lumiere 
equipped  with  a  nickel  mirror, 
which  reflects  the  ultra-violet 
particularly  well.  The  beam 
thence  passed  to  a  3-mm  stop 
which  formed  the  solar  image 
on  the  window  of  the  thermo- 
pile. Close  alongside  the  ther- 
mopile was  set  up  a  Simmance- 
Abady  flicker  photometer,  the 
brilliancy  of  the  solar  image 
received  being  balanced  against  a  calibrated  tantalum 
lamp,  of  which  the  current  supply  was  varied  with  a  rheo- 
stat and  milliampere  meter  in  circuit.  The  sun  acts  prac- 
tically like  an  incandescent  source  at  about  6000  deg.  C, 
of  which  a  large  part  of  the  ultra-violet  energy  is  scattered 
or  absorbed  by  the  atmosphere  before  reaching  the  level 
of  the  earth.  Twenty-one  per  cent  of  the  energy  which 
passed  through  the  quartz  water  cell  was  cut  ofif  by  the 
Euphos  glass  screen,  but  the  high  luminous  efficiency  cut 


down  the  relative  ultra-violet  to  a  point  apijroxiiiialing 
that  reached  by  high-efliciency  incandescent  lamps.  It 
should  be  remembered,  however,  that  the  light  recei 
troni  the  sky,  which  is  often  comparable  in  intensity  to  lli.a 
received  directly,  is  mostly  composed  ui  ultra-violet  an 
violet  rays  scattered  in  the  passage  through  the  atmosphere, 
and  hence  brilliant  dayligiit  often  contains  a  proportio 
of  ultra-violet  with  respect  to  the  lumiiKnis  rays  two  o 
three  times  as  great  as  that  measured  and  appro,\iinatin 
that  received  from  arc  lamps  and  other  powerful  sources 
of  ultra-violet  energy.  This  difference  accounts  for  the 
very  discordant  results  which  have  been  obtained  in 
actinic  measurements  (jf  the  ultra-violet  in  sunlight  and 
likewise  under  different  conditions  of  weatlur  and  altitude. 


RESULTS    OF    INVESTIGATION    OF    ARTIFICIAL    LIGHT    SOURCES,  i 
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Deflections  j       Total 
due   to     '  U.  V.  Kt«% 
U.  v..        per  S;^cond 
per  ."xniare 


Centim'rs 


Quartz  arc  ("Alba"  globe) . 

(Iraetzin  

"Gem"  Lamp  (100  watt).. 

Cooper  Hewitt  (glass' 

Sunlight  (direct) 

Acetylene  flame 

Tungsten  lamp  (100-watt). 

Nenist  lamp  (globe) 

Magnetite  (glass) 

Magnetite  (tiuartz) 

Old  quartz  lamp  (bare) . . . . 
New  quartz  lamp  (bare).  .  . 
Carbon  arc  (quartz) 


3.70 

.92 

.61 

1.64 

2.28 

..i2 

1.90 

1.81 

22.40 

29.00 

16.77 

.?2  10 

74.00 


Centimeter 


215 
577 


670 

640 

7,900 

10,240 

\920 

11, ,5  50 

26.200 


U.  V  lirgs 
•perSicond 

per  Square 

Ctnlimuter 

per 

Ft. -candle. 


The  accompanying  table  shows  in  the  first  column  the 
several  sources  investigated,  in  the  second"  column  the  ob- 
served deflection  difference  at  0.5  meter  standard  distance 
due  to  the  energy  cut  off  by  the  Euphos  screen,  in  column 
3  the  total  of  this  energy  in  ergs  per  second  per  square 
centimeter,  and  in  column  4  the  energy  in  terms  of  ergs 
per  second  per  square  centimeter  per  foot-candle.  This 
last  column  measures  the  energy  delivered  in  the  whole 
ultra-violet  region  for  a  given  value  of  the  illumination.  At 
the  head  of  the  list  stands  the  quartz  mercury  arc  equipped 
with  its  standard  "Alba"  globe,  a  position  which  it  owes  to 
its  enormous  luminous  efficiency  and  to  the  considerable 
proportion  of  its  ultra-violet  spectrum  absorbed  by  the 
globe.  The  Graetzin  gas  lamp,  thanks  to  its  high  luminous 
efficiency,  took  the  second  place.  Beyond  this  follow  the 
group  of  incandescent  bodies,  among  which  falls  the  or- 


A — Mercury  arc.     B- 
Fig.   4 — Comparison 


Magnetite  arc  without  globe.     C — Magnetite  arc  with  globe. 
of  the  Spectra  of   Mercury- Arc    Lamp  and    Magnetic- Arc 
Lamps    With    and    Without    Globe. 

dmary  mercury  tube.  At  the  end  of  the  list  come  various  | 
forms  of  arc  lamps,  including  the  quartz  lamps  without  I 
globes,  with  a  considerable  proportion  of  ultra-violet  in 
their  spectra.  Although  all  of  them  are  sources  at  fairly 
high  temperature,  they  unite  in  owing  a  considerable 
amount  of  ultra-violet  energy  to  highly  selective  radiation. 
From  the  respective  spectra  the  ordinary  open  arc  should 
fall  near  the  beginning  of  this  group  and  the  calcium  fluo- 
ride flaming  arc  near  its  end. 
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In  the  sense  explained  at  the  beginning  of  this  paper 
the  last  column  of  the  table  represents  the  relative  poten- 
tial powers  for  injury  in  the  several  sources,  but  the  writer 
here  desires  to  put  on  record  his  conviction  that,  in  view 
of  the  actual  magnitudes  shown  for  the  ultra-violet  radia- 
tion, none  of  these  sources  can  be  regarded  as  practically 
dangerous  if  treated  with  the  respect  i)ropcriy  due  to  un- 
pleasantly brilliant  sources  of  light.  Injury  from  any 
of  them  is  in  the  last  resort  dependent  on  the  reception  of 
an  amount  of  energy  not  likely  to  be  received  in  any  casual 
or  accidental  manner,  and  while  definite  injuries  have  been 
reported  even  from  ordinary  incandescent  lamps,  the 
dynamical  data  here  given  indicate  that  the  dangers  of 
ultra-violet  radiation  have  often  been  grossly  over-esti- 
mated. 


RECENT  TELEPHONE  PATENTS. 


TELEPHONE    SETS. 

As  the  uses  of  tlie  teleplione  become  more  and  more 
diverse  it  is  necessary  to  devise  sets  of  different  forms  to 
withstand  the  different  conditions.  We  thus  to-day  have 
sets  specifically  arranged  for  dispatching,  for  use  with 
wires,  car  sets,  marine  sets,  etc.  With  some  convenience 
for  the  particular  service  rendered  is  the  factor  of  prime 
importance,  while  with  others  the  exposure  plays  an  im- 
portant part.  It  is  this  latter  which  determines  the  design 
of  a  waterproof  set  for  which  a  patent  has  been  obtained  by 
Mr.  E.  A.  Graham,  of  Brockley,  England.  Both  trans- 
mitter and  receiver  are  located  within  the  casing.  The 
sound  passages  from  the  latter  are  tubes  which  are  posi- 
tioned to  meet  both  ears  of  the  user,  being  adjustable  about 
a  horizontal  axis  which  leaves  the  casing  through  stuffing 
boxes.  The  transmitter  mouthpiece  is  normally  closed  by  a 
plate  across  the  bore.  A  switch  manually  operated  controls 
the  circuits  and  incidentally  substitutes  a  screen  for  the 
solid  plate  in  the  transmitter  mouthpiece  as  well  as  giving 
the  rear  electrode  of  the  microphone  button  a  slight  rotation 
to  overcome  any  packing  tendency. 

AUTOMATIC    SYSTEM. 

Mr.  George  W.  Lorimer,  of  Piqua,  Ohio,  has  obtained  a 
patent  which  relates  to  improvements  in  an  automatic  sys- 
tem. It  seems  that,  as  originally  arranged,  an  accidentally 
grounded  line  could  in  error  appropriate  a  considerable 
proportion  of  the  apparatus  and  thus  defeat  the  system. 
The  improvement  overcomes  this  faulty  action  even  though 
a  ground  be  continually  maintained.  This  patent  is  assigned 
to  the  Western  Electric  Company. 

DISPATCH    CIRCUIT. 

On  a  dispatcii  wire,  if  a  selective  device  is  used,  abrupt 
makes  and  breaks  of  the  selector  current  will  seriously 
afifect  any  existing  conversation.  If  the  current  impulses 
can  be  rounded  off  so  that  the  potential  change  is  fairly 
gradual,  the  effect  is  largely  eliminated.  The  patent  granted 
to  Mr.  E.  R.  Gill,  of  Yonkers,  N.  Y.,  describes  the  method 
of  inserting  retardation  coils  and  condensers  to  obtain  this 
result. 

REC.ISTERING    DEVICE. 

The  patent  issued  to  Messrs.  J.  L.  Rue  and  C  ¥.  Brown, 
of  Coshocton.  Ohio,  jointly,  describes  a  switchboard  circuit 
system  with  special  features  to  provide  a  reliable  busy  test. 
The  system  includes  not  only  the  busy  test  for  connecting 
cord  pairs,  but  also  that  required  upon  trunks.  Where 
telephone  service  is  paid  for  upon  the  basis  of  duration  of 
use  it  is  necessary  to  introduce  a  time-recording  feature. 
Where  different  rates  are  charged  for  the  same  time  for 
different  classes  of  service,  the  problem  becomes  more 
intricate.  Mr.  G.  Babcock,  of  Rochester,  N.  Y.,  has,  how- 
ever, produced  a  system  for  this  method  of  recording.     At 


the  subscriber's  station  the  registernig  device  proper  is 
mounted.  At  the  central  office  there  is  a  spring-winding 
mechanism  operated  by  a  pawl  which  responds  to  current 
impulses.  y\ny  required  rate  of  winding  may  be  used,  as 
there  are  provided  the  required  number  of  different  im- 
pulse circuits,  each  with  its  own  rate.  Any  of  these  may 
be  connected  by  means  of  keys,  one  for  each  impulse  rate. 
It  will  be  seen  that  the  amount  of  power  stored  in  the  spring 
depends  upon  the  rate  and  the  duration  of  application.  At 
the  end  of  conversation  the  operator  permits  the  spring  to 
run  down,  sending  out  impulses  to  the  station,  where  they 
are  counted  upon  the  register. 

SWITCHBOARD    CIRCUIT. 

At  times  it  becomes  advisable  to  terminate  long  local 
battery  lines  upon  the  regular  line  terminals  of  common- 
battery  switchboards.  The  circuit  system  patented  by  Mr. 
F.   M.    Davis,   of   Chicago,    shown    herewith,    provides    for 
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Telephone  System. 

such  an  arrangement.  It  will  be  noted  that  the  cord  cir- 
cuit has  a  repeating  coil  toward  the  local  battery  line,  while 
the  line  circuit  of  the  local  line  is  so  arranged  that  a  repeat- 
ing coil  is  inserted  between  the  multiple  jack  and  the  line. 
The  repeating  coil  is  cut  in  as  the  cut-off  relay  operates. 
This  patent  is  assigned  to  the  Kellogg  Switchboard  & 
Supply  Company. 


Letter  to  the  Editor 

ELECTRICAL  METHOD  OF  DETERMINING 
RECALESCENCE  POINTS. 


To  the  Editor  of  Electrical  World: 

Sir: — In  your  issue  of  March  16  there  appears  an  article, 
"Electrical  Method  for  Determining  Recalescence  Points," 
giving  a  description  of  a  double  reflecting  galvanometer,  in 
which  it  is  stated  that  the  galvanometer  was  developed  by 
Mr.  A.  Schramm  and  was  placed  on  the  market  in  Germany. 

Permit  me  to  point  out  that  this  galvanometer  has  been 
known  for  many  years  as  the  "Saladin"  apparatus  and  was 
invented  in  1903  by  a  French  engineer,  Saladin.  (See 
"Measurement  of  High  Temperature,"  by  Burgess  and 
Le  Chatelier.) 

The  special  design  described  in  the  article  was  developed 
in  the  laboratories  of  Siemens  &  Ilalske,  A.  G.,  Berlin,  and 
Siemens  &  Halske's  price  list.  No.  55,  of  1909  contains  an 
illustration  of  this  apparatus  which  is  identical  with  the 
one  published  on  page  604  of  your  issue  of  March  16. 

Dr.  Karl  Georg  Frank. 

NeiV  York  Representing  Siemens  &  Halske  A.  G.  and  Siemens- 

Schuckertwcrke,  G.  m.  b.  H.,  Berlin,  Germany. 
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(ieiierators,  Motors  uiid  'IruiistormtTs. 

I'Uishincj  Over  in  Commutator  Machines. — W  .  \\  .  Iiimh. 
— By  the  tonii  "ilasliing  over"  is  meant  the  rormatioii  of  an 
arc  witli  explosive  violence  between  the  bnislies  of  a  coni- 
nuitator  machine  subjected  to  abnormal  conditions  of  load. 
In  every  case  the  Hash-over  appears  to  be  associated  with 
hijjh-current  density  in  the  brushes  and  excessive  sparking. 
There  are  only  two  possible  reasons  for  an  arc  forming 
between  the  brushes,  either  an  abnormal  rise  of  voltage  or 
a  decrease  of  resistance,  but  since  the  former  is  not  likely, 
there  is  left  only  the  second  alternative,  namely,  the  estab- 
lishment of  a  conducting  path  between  the  brushes.  Here, 
again,  there  are  alternatives  to  consider,  as  the  path  may 
consist  of  carbon  particles  liberated  from  the  brushes  by 
excessive  sparking  or  of  a  series  of  local  arcs  across  the 
segments.  It  is  likely  that  both  agencies  are  concerned,  im- 
perfect commutation  as  a  primary  cause  and  carbon  dust  as 
a  secondary  one;  probably  the  function  of  the  dust  is  to 
reduce  the  resistance  of  the  arcs  over  the  mica  insulation. 
The  real  solution  of  the  problem  of  flashing  over  is  to  de- 
sign the  machines  with  good  commutation  and  with  an 
ample  allowance  of  insulation  between  the  segments.  In 
machines  which  are  subject  to  the  trouble  a  most  effective 
solution  of  the  problem  has  been  attained  by  the  use  of 
asbestos-faced  wipers  placed  between  the  brushes  and  ex- 
tending the  full  length  of  the  commutator.  With  these 
wipers  in  position  it  was  found  to  be  impossible  to  produce  a 
flash-over  under  the  most  extreme  conditions  of  load  and 
sparking.  A  further  advantage  in  the  use  of  the  wipers  is 
that  the  surface  of  the  commutator  is  kept  quite  clean  and 
normal  sparking  is  reduced  to  a  minimum.  The  only  draw- 
back to  their  use  is  that  they  retain  the  carbon  dust  and 
after  a  time  become  dirty.  This  points  to  the  advantage  of 
using  thin  wipers  set  close  to  the  trailing  tips  of  the  brushes 
and  arranging  them  so  that  they  may  be  easily  cleaned  or 
renewed.  The  arrangement  now  used  is  to  make  the  brush 
box  double,  the  second  compartment  carrying  the  wiper. 
On  the  heaviest  short-circuit  sparking  is  confined  to  the 
narrow  space  between  the  brush  and  the  wiper. — Loudon 
Electrician,  March  22,  1912. 

Design  of  the  Dynamo-Electric  Machinery. — A.  E.  Clay- 
ton.— Since  the  element  of  the  design  of  a  dynamo  is  the 
F>ole  group,  it  is  reasonable  to  design  a  machine  from  the 
I>oint  of  view  of  the  individual  pole  group  rather  than  that 
of  the  machine  as  a  whole.  The  author  gives  an  outline  of 
a  method  of  doing  this.  The  paper,  which  is  of  a  mathe- 
matical nature,  is  to  be  concluded. — London  Electrician. 
March  22^  191 2. 

Single-Phase  Commutator  Motors. — P.  Muller. — The 
first  part  of  an  illustrated  paper  read  before  the  Dresden 
Electrical  Society.  Li  the  present  article  the  author  dis- 
cusses the  general  principles  of  the  series  and  repulsion 
types  of  motor  and  the  dififerent  factors  which  influence 
commutation,  especially  the  form  and  arrangement  of  the 
w'indings.  The  paper,  which  has  special  reference  to 
motors  of  the  Bergmann  Electric  Company,  is  to  be  con- 
cluded.— Elek.  Zcit.,  March  21,  1912. 

Lamps  and   Lighting. 

Economy  of  Modern  Flame-Arc  Lamps. — W.  Hechler. — 
A  long  illustrated  paper  read  before  the  Berlin  Electrical 
Society  on  the  possibilities  of  increasing  the  efficiency  of 
flame-arc  lamps.  One  possible  method  would  be  to  reduce 
the  power  wasted  in  the  series  resistors  by  using  impreg- 
nated carbons  for  which  the  voltage  at  the  terminals  can  be 
raised,  while  maintaining  the  same  line  voltage  as  now  em- 
ployed.    The  specific   power  consumption   in   the   arc   does 


not  decrease  conlinually  with  increasing  voltage,  but  reaches 
a  mininnun  at  a  certain  point,  which  (le|)en(ls  on  the  elec- 
trode material.  This  fact,  together  with  the  high  light  emis- 
sion of  the  arc  itself  (the  emission  from  the  arc  itself  as 
distinguished  from  the  electrodes  being  from  55  to  60  per 
cent  of  the  total  light),  leads  to  the  conclusion  that  short 
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Fig.    1 — Energy-Flow    Distribution    in    Spectrum    of    Yellow-Flame 
Arc    Lamps. 

arcs  with  high  voltages  would  improve  the  economy,  the 
temperature  in  the  arc  being  thereby  raised.  Fig.  i  gives 
some  information  on  the  energy-flow  distributed  in  the 
spectrum  of  the  arc  obtained  between  impregnated  flame- 
arc  electrodes  for  yellow  light.  The  abscissas  are  wave- 
lengths, while  the  ordinates  represent  the  number  of  times 
by  which  the  intensity  of  the  light  of  any  particular  wave- 
length in  the  arc  is  greater  than  the  intensity  in  the  spec- 
trum of  the  carbon  incandescent  lamp.  The  dotted  line 
represents  the  sensibility  curve  of  the  human  eye.  It  will 
be  seen  that  special  importance  is  attached  to  the  two  strong 
bands  in  yellow-green  and  in  orange  to  which  the  increasing 
efficiency  of  the  arc  over  the  incandescent  lamp  is  due.  To 
increase  the  efficiency  further  it  is  of  importance  that  the 
salts  which  are  used  for  the  impregnation  of  the  electrodes 
should  be  able  to  assume  the  high  temperature  of  the  arc 
in  order  to  contribute  to  the  light  emission.  It  is  suggested 
to  use  for  this  purpose  such  metals  or  chemical  compounds 
as  are  now  employed  for  modern  metallic-filament  lamps. 
As  a  matter  of  fact  electrodes  impregnated  with  such 
materials  give  a  much  higher  efficiency  than  electrodes 
which  contain  only  the  salts  formerly  employed.  The  pro- 
portions in  which  the  additions  are  made  are,  however,  also 
of  great  importance.  If  zirconium  oxide  is  added  to  mag- 
netite, the  efficiency  of  the  magnetite  arc  is  increased  up  to 
a  content  of  50  per  cent;  if  the  amount  of  zirconium  oxide 
is  increased  above  50  per  cent  the  efficiency  decreases.  It 
is  similar  with  uranium  oxide.  The  titanium  oxide  im- 
proves the  efficiency  in  such  a  way  that  it  is  the  higher  the 
greater  the  addition,  so  that  the  maximum  efficiency  would 
be  obtained  with  100  per  cent,  but  the  use  of  electrodes  of 
pure  titanium  oxide  involves  practical  difficulties  which  can 
be  avoided  only  by  suitable  additions,  although  the  efficiency 
is  thereby  decreased. — Elek.  Zcit.,  March  21,  19 12. 

Condensers  for  Metallic-Filament  Lamps. — An  article  on 
the  system  of  A.  W.  Ashton  for  the  use  of  condensers  in 
connection  with  low-voltage  metallic-filament  lamps  op- 
erated from  a  higher  voltage  alternating-current  circuit. 
The  system  has  already  been  described  repeatedly  in  the 
Digest.    Some  practical  notes  are  given  on  the  two  systems 
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of  employing  condensers,  namely,  the  parallel  system  and 
the  series  system.  The  parallel  system,  which  is  shown  in 
Fig.  2,  is  easily  a[)plied  to  JTouses  already  wired  and  can  be 
adapted  to  any  number  of  single  lamps  or  groups  of  lamps 
as  may  be  convenient,  and  lamps  not  arranged  for  control 
bv  a  condenser  would  be  connected  up  so  as  to  work  at  the 
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Fig.  2 — Parallel  System. 


full  supply  voltage.  The  flexibility  of  the  system  is  such 
that  it  can  be  applied  to  those  points  where  the  greatest 
saving  can  be  effected — ^that  is  to  say,  where  low-candle- 
power  lamps  are  sufficient — without  interference  with  those 
points  where  high-candle-power  lamps  suitable  for  the  full 
pressure  of  the  supply  are  necessary.  In  Fig.  2  the  arrange- 
ment on  the  left  shows  a  cylindrical  condenser  with  an 
adapter,  as  applied  without  any  alteration  to  the  existing 
wiring  scheme.  The  pressure  across  the  mains  might  be, 
say,  220  volts,  at  a  frequency  of  25  cycles  per  second,  while 
the  first  lamp  might  be  constructed  for  50  volts  and  10  cp. 
In  the  arrangement  shown  in  the  middle  of  the  diagram  a 
rectangular  condenser  is  fixed  to  the  wall.  Here  then  may 
be  used  a  50-volt,  28-cp  lamp.  In  the  arrangement  shown  on 
the  right  of  the  diagram  a  rectangular  condenser  is  fixed 
between  the  ceiling  and  the  upper  floor  over  the  ceiling 
rosette.  The  lamp  in  this  instance  might  be  for  25  volts  and 
5  cp.  In  each  case  a  different  condenser  would,  of  course, 
be  necessary.  The  series  system  is  shown  in  Fig.  3,  and  in 
it  all  the  lamps  are  connected  in  series  with  each  other 
and  with  a  condenser.  Switches  are  connected  in  parallel 
with  the  lamps,  so  that  when  a  switch  is  closed  the  corre- 
sponding lamp  is  short-circuited.  It  can  be  shown  that  if 
the  sum  of  the  voltages  of  the  lamps  in  use  at  the  same 
time  does  not  exceed  40  per  cent  of  the  supply  voltage,  each 
lamp  practically  gets  its  correct  current,  however  many 
lamps  are  switched  on.  In  Fig.  3  the  first  lamp  on  the  left 
is  provided  with  an  ordinary  switch.  This  lamp,  for  ex- 
ample, might  be  a  lo-cp,  lo-volt  lamp.  The  other  four 
lamps  in  this  particular  case  are  arranged  for  special  switch 
lamp-holders,  which  short-circuit  the  terminals  of  the  re- 
spective lamps  when  it  becomes  necessary  to  extinguish  any 
particular  one.  Taking  the  last  four  lamps  from  left  to 
right,  these  might  be  for  the  following  voltages  and  candle- 
powers:    (i)  16  cp,  16  volts;  (2)  25  cp,  25  volts;  (3)  25  cp. 
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Fig.   3 — Series   System. 


25  volts,  and  (4)  4  cp,  4  volts.  It  will  be  seen  that  all  the 
five  lamps  take  the  same  current.  It  is  important  to  note 
that  in  the  case  of  the  series  system  all  the  lamps,  as  well 
as  the  condenser,  must  be  rated  at  the  same  current.  The 
sum  of  the  voltage  of  all  the  lamps  which  are  alight  at  the 
same  time  must  not  be  greater  than  40  per  cent  of  the  sup- 


ply of  the  voltage;  but,  as  in  most  cases  all  the  lamps  are 
not  in  use  at  the  same  time,  the  total  voltage  of  all  the 
lamps  in  series  may  usually  amount  to  60  per  cent  of  the 
supply  voltage. — The  Engineer  (London),  March  22,  1912. 
Electric  Street  Lamp-Posts. — \n  article  illustrated  by 
diagrams  on  artistic  street-lamp  standards,  giving  details  of 
styles,  illuminating  values,  materials,  dimensions,  etc. — Lon- 
don EAcc.  Ret'ieT^',  March  22,  1912. 

Generation,  Transmission  and  Distribution. 

Diesel  Engine. —  \i.  Diesei.. — An  abstract  of  a  paper  be- 
fore the  British  Institution  of  Mechanical  Engineers.  The 
author  first  emphasized  the  higher  thermal  efficiency  attain- 
able by  this  engine  than  by  any  other,  reaching  an  indicated 
efficiency  of  48  per  cent  and  a  brake  efficiency  of  35  per  cent 
of  the  heat  value  of  the  fuel.  He  referred  to  comparative 
tests  of  steam  engines  with  oil-fired  boilers  and  Diesel  en- 
gines, showing  that  the  former  re(|uired  two  and  one-half 
times  as  much  fuel  as  the  latter.  The  world's  production 
of  crude  oil  is  at  present  increa.sing  three  and  one-half  times 
as  rapidly  as  that  of  coal,  and  even  with  the  present  produc- 
tion the  number  of  Diesel  engines  now  working  can  be  in- 
creased a  hundredfold.  There  are  also  other  fuels  than 
natural  mineral  oils  that  are  suitable,  including  tar  oils, 
obtained  from  coal  distillation,  which  provide  an  even  more 
economical  way  of  obtaining  energy  from  coal  than  by 
burning  it  under  the  boilers.  Some  kinds  of  brown  coal  can 
be  used  in  the  same  way,  and  even  animal  and  vegetable  oils 
have  been  used  with  success.  After  these  general  considera- 
tions, the  author  gave  a  detailed  historical  summary  of  the 
development  of  the  Diesel  engine,  from  the  first  experi- 
mental engine  of  1898  to  the  large  modern  two-stroke  and 
four-stroke  cycle  vertical  and  horizontal  engines  made  by 
the  leading  Continental  European  firms  for  both  stationary 
and  marine  work,  which  embrace  a  good  deal  of  diversity 
in  design.  At  present  it  is  generally  agreed  that  the  four- 
stroke  cycle  engine  of  from  5  hp  up  to  600  hp  may  be  re- 
garded as  the  exclusive  type  for  stationary  plants,  but  it  will 
probably  not  remain  so  much  longer,  in  spite  of  its  perfec- 
tion, in  view  of  the  development  of  the  two-stroke  cycle 
engine,  especially  that  of  the  double-acting  type.  Although 
the  two-stroke  cycle  engine  may  never  equal  the  four-stroke 
cycle  engine  as  regards  thermal  efficiency,  its  initial  cost  is 
so  much  lower  that  its  slightly  higher  fuel  consumption  will 
be  more  than  counterbalanced  by  lower  capital  charge. — 
Abstracts  in  London  Electrician.  March  22;  London  Elec. 
Eng'ing,  March  21,  1912.  The  first  part  of  the  full  pro- 
fusely illustrated  paper  is  published  in  The  Engineer  (Lon- 
don), March  22,  1912. 

Choice  of  Auxiliary  Plant  for  Power  Stations. — A.  H. 
Finch. — A  paper  presented  before  the  Northeast  Coast  In- 
stitution of  Engineers  and  Shipbuilders,  in  which  the  author 
gives  some  general  considerations  on  the  simplification  of 
the  auxiliary  plant  of  power  stations  and  the  best  method 
of  driving  the  auxiliaries.  The  following  services  may  with 
advantage  be  electrically  operated :  Mechanical  stokers ; 
fans  (variable-speed  motors  being  desirable  here,  if  efficient 
at  low  speeds)  ;  water-service  pumps  of  all  sorts  except 
those  very  rarely  used  w-here  steam  ejectors  can  be  em- 
ployed; economizer  scrapers;  coal  and  ash  handling  plant; 
cranes.  The  following  should,  where  possible,  be  steam- 
driven  :  Feed  pumps  and  combined  air  and  circulating 
pumps  for  the  condensers.  Exciters  sliould  preferably  be 
directly  attached  to  the  shafts  of  their  generators.  Ventila- 
tion of  alternators  should  be  effected  by  fans  on  the  rotors. 
Switches  should  be  electrically  operated.  Large  valves, 
where  speed  of  operation  is  essential,  may  be  operated  either 
electrically  or,  if  the  station  is  on  a  large  enough  scale  to 
warrant  a  supply  of  compressed  air  always  available  for 
-cleaning  electrical  apparatus  and  driving  pneumatic  tools, 
by  air.  A  table  is  given  showing  the  aggregate  auxiliary 
power  installed  at  various  British  stations,  and  in  a  second 
table  an  analysis  is  given   of  the  power  used   for  various 
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I-'rciuh  II  atcr  J'o:>.u-r  I'lants. —  II.  Bkesson-  In  ilircc 
forinor  articles  the  author  lias  p;ivcn  statistical  data  on  the 
water  power  plants  of  the  Loire  district  {La  Kcvuc  ILlcc, 
l'\>b.  15,  1908).  in  the  Seine  district  (the  same  journal,  Jan. 
15,  1909),  and  in  the  Rhone  district  (the  same  journal.  Dec. 
8,  191 1 ),  lie  now  takes  up  the  water-power  plants  in  the 
rest  of  France,  that  is  along  the  coast  and  along  the 
frontiers.  The  present  statistical  tables  refer  to  some  220 
plants.     A  map  is  added. — La  Revue  lllec,  March  22,  191 2. 

Unipolar  Gear. — II.  Breslauer. — An  article  on  various 
applications  of  the  author's  unipolar  speed-changing  gear 
(recently  described  in  the  Digest)  for  traction  (jurposcs, 
aboard  ship,  for  hauling  machines  in  mines,  for  rolling 
mills,  in  the  textile  and  paper  industry,  in  automobile  fac- 
tories, and  in  connection  with  machine  tools. — La  Lumicrc 
Elec,  March  16,  1912. 

Scporatiii!;;  Oil  from  Water. — An  article  on  tests  of  oil 
for  lubricating  purposes  aaid  on  the  Massip  machine  for 
separating  oil  from  the  exhaust  steam  from  steam  engines. 
— La  Lumicre  Elec,  March  16,  1912. 

Electric  Pozvcr  at  Dock. — The  first  part  of  an  illustrated 
description  of  the  use  of  electrical  power  at  the  new  Im- 
mingham  Dock  of  the  Great  Central  Railway  Company. 
The  power  station  contains  two  250-kw  and  one  500-kw 
turbo-generator  which  generate  three-phase  currents  at  6600 
volts  with  a  frequency  of  50  cycles.  These  are  converted  to 
direct  current  before  being  used  for  lighting  and  traction. — 
London  Electrician,  March  22,  1912. 

Electric  Pozver  in  Shipbuilding. — An  illustrated  article  on 
electric  power  in  a  Japanese  shipbuilding  yard,  namely,  that 
of  the  Mitsu  Bishi  dockyard  and  engine  works. — London 
Elec.  Review,  March  15,  1912. 

Installations,  Systems  and  Appliances. 

Domestic  Rates  for  Electrical  Energy. — W.  W.  Lackie. — 
The  conclusion  of  his  paper  read  before  the  (British)  In- 
stitution of  Electrical  Engineers  on  tariffs  for  electrical 
energy  with  particular  reference  to  domestic  rates.  The 
author  describes  a  scheme  which  enables  the  domestic  con- 
sumer to  get  a  supply  of  electricity  for  heating,  cooking, 
etc.,  at  a  low  rate  without  being  put  to  the  expense  of  sep- 
arate wiring,  with  a  separate  meter,  etc.  An  analysis  of 
between  500  and  600  purely  domestic  lighting  accounts  was 
made  by 'the  author  for  his  station,  and  the  average  num- 
ber of  units  was  noted  for  houses  of  one,  two,  three,  four, 
five  and  six  rooms  and  kitchen,  and  for  large  private  resi- 
dences. These  were  also  classified  according  to  district. 
It  was  demonstrated  that  houses  with  four  rooms  and 
kitchen,  of  the  same  size  as  regards  cubical  contents,  were, 
on  the  whole,  consistent  in  their  general  consumption  of 
electricity  for  lighting  purposes.  As  there  were  reasons 
for  believing  that  many  of  these  consumers  would  use  elec- 
tric radiators,  vacuum  cleaners,  electric  irons,  etc.,  if  it 
could  be  shown  that  this  could  be  done  without  initial  ex- 
pense or  relatively  large  outlay,  it  seemed  desirable  to  meet 
such  cases  by  a  method  of  charging  which  would  give  them 
their  heating  and  motor-service  energy  at  a  lower  rate. 
Having  ascertained  that  domestic  consumers'  premises 
similarly  situated  and  of  the  same  size  were  practically 
consistent  from  month  to  month  in  the  nature  and  extent 
of  their  consumption  for  lighting,  it  was  a  simple  matter  to 
devise  an  adaptation  of  the  maximum-demand  system  which 
would  meet  their  case.  As  their  average  use  of  the  lighting 
maximum  demand  is  800  hours  per  year  and  the  charge  is 
6  cents  per  kw-hr.,  it  was  suggested  that  all  energy  con- 
sumed over  this  quantity  should  be  charged  at  2  cents  per 
kw-hr.  In  order  to  enable  the  consumers  to  realize  that 
they  were  getting  their  extra  kilowatt-hours  at  the  lower 
rate,  a  proportionate  number  of  lighting  kilowatt-hours  was 
allocated  to  each  of  the  two-month  bills,  and  whatever  num- 
ber of  kilowatt-hours  might  be  consumed  over  this  mini- 


iiiuin  in  each  two  months  was  to  be  charged  at  2  cents  per 
kw  hr.  The  division  of  the  800  hours'  use  of  the  maximum 
demand  over  the  six  jjcriods  into  which  the  year  is  divided 
was  as  follows: 


June-July 

AuKust-Soptcmber 

OctobLT-Nuvcrnljcr 

Dcci-inbor-January 

Fcl)ruary-.Miirch 

April-May 

Total.. 

All  additional  kilowatt  hours  at  2  cents 


Houn'  Um 

of 

Maximum  Demand  I 

At  6  Cents. 


40 

60 

200 

300 

100 

40 

800 


The  number  of  hours  given  corresponds  to  the  hours  of 
darkness  from  sundown  to  lo  p.  in.  each  two  months,  and  it 
was  found  that  the  domestic  consumers'  accounts  also  gave 
approximately  this  result.  During  one  year's  use  this  sys- 
tem has  proved  quite  satisfactory  in  increasing  the  revenue. 
It  is  believed  to  be  better  than  a  literal  application  of  the 
maximum-demand  system.  An  account  of  the  extensive 
discussion  which  followed  is  also  given.  This  and  another 
recent  paper  on  rates  are  part  of  an  extensive  propaganda 
of  the  (British)  Institution  of  i'^lectrical  Engineers  to  en- 
courage the  use  of  electricity  for  domestic  purposes. — Lon- 
don Electrician,  March  15,  191 2. 

France. — An  article  giving  statistical  data  on  the  import 
and  export  trade  of  P^rance  in  the  year  1911  with  special 
reference  to  the  electrical  industry.  There  is  now  invested 
in  France  $30,000,000  in  factories  for  electrical  machinery 
(with  15,000  workingmen),  $10,000,000  in  wire  and  cable 
factories  (with  5000  workingmen),  $4,000,000  in  factories 
for  telegraph  and  telephone  apparatus  (with  3000  working- 
men),  and  $4,000,000  in  storage-battery  factories  (with  4000 
workingmen).  The  value  of  the  yearly  products  of  these 
four  industries  is  $15,000,000,  $10,000,000,  $2,000,000  and 
$4,000,000,  respectively;  $160,000,000  is  invested  in  electric 
supply  stations.  Not  less  than  $100,000,000  is  invested  in 
the  numerous  electrochemical  and  electrometallurgical 
plants  in  France. — Elek.  Zeit.,  March  21,  1912. 

Electrical  Industry  in  Germ^any. — The  first  part  of  a 
statistical  article  on  the  commercial  position  of  the  German 
electrical  industry  in  191 1.  The  general  commercial  situa- 
tion in  Germany  in  191 1  is  first  discussed,  and  it  is  shown 
that  the  output  of  the  industries  has  increased,  but  that  the 
cost  of  the  raw  materials  used  by  the  industries  is  also 
higher  than  before.  The  article  is  to  be  concluded. — Elek. 
Zeit.,  March  21,  1912. 

Agricultural  Uses  of  Electricity. — Holldack. — An  illus- 
trated article  in  which  the  author  discusses  the  difficulties  in 
using  electric  power  for  agricultural  purposes.  Transport- 
able motors  are  often  suitable,  and  the  author  recommends 
carrying  out  their  design  so  as  to  produce  a  practical  and 
rather  inexpensive  type  of  motor.  For  the  use  of  electric 
power  in  the  field  the  conditions  are  rather  difficult,  since 
the  construction  of  the  line  involves  difficulties.  Electric 
plows  have  had  considerable  competition  in  recent  years 
from  engine-driven  plows. — Elek.  Zeit.,  March  21,  1912. 

A  Large  Electric  Kitchen. — A  description  of  an  electric 
kitchen  installation  in  a  factory  in  London.  Its  capacity  is 
for  about  1000  persons.  Electrical  energy  is  supplied  at  1.5 
cents  per  kw-hr.  in  the  summer  and  2  cents  per  kw-hr. 
during  the  winter.  -  The  whole  outfit  represents  a  maximum 
load  of  about  160  kw  and  comprises  electric  ovens,  hot  cup- 
boards, tea  urns,  electrically  heated  steam  boilers  and  hot 
plates.  When  cooking  for  about  400  persons  the  energy 
consumption  of  the  whole  equipment  is  from  120  kw-hr.  to 
130  kw-hr.  per  day.  During  the  six  months  that  the  in- 
stallation has  been  at  work,  not  a  single  heating  element 
of  the  equipment  has  failed. — London  Elec.  Eng'ing,  March 
21.  1912. 
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Wires,  Wiring  and  Conduits. 

Earthing  Through  Choke  Coils. — A,  note  an  a  recent 
Britisli  patent  (No.  16,907,  March  14,  1912)  of  the  Siemens 
Brothers  Dynamo  Works,  Ltd.  (Sicmens-Sciiuckert  Com- 
pany of  Germany).  In  three-phase  systems  where  the  Hnes 
ire  earthed  through  choke  coils  with  a  connnon  iron  core 
it  is  possible  for  one  coil  to  be  damaged  by  excessive  cur- 
rent, as  it  may  be  short-circuited  when  a  lead  becomes 
earthed.  To  avoid  this  an  additional  iron  limb  is  provided, 
which  normally  carries  no  flux,  but  on  a  lead  becoming 
earthed  the  flux  from  the  enearthed  coils  has  a  path  through 
this  limb  as  well  as  through  the  limb  of  the  short-circuited 
;oiI.  The  arrangement  may  also  be  used  to  indicate  faulty 
insulation  and  for  indicating  the  voltage  between  high-ten- 
sion lines. — Lond.  Elec.  Eng'ing,  March  21,  1912. 

Modern  Fuses. — W.  Klement. — An  illustrated  article  on 
k'arious  designs  of  modern  fuses. — Elek.  Zeit.,  March 
21,  1912. 

Electrophysics  and  Magnetism. 

Discharge  of  Electricity  from  Points  in  Gases. — Edward 
J.  Moore. — An  account  of  an  experimental  investigation  of 
the  reaction  effects  produced  by  the  discharge  of  electricity 
from  points  in  gases  and  the  bearing  of  these  effects  on 
the  theory  of  the  small  ion.  The  relation  between  the  force 
af  reaction  and  the  distance  between  the  point  and  plane 
in  point  of  discharge  was  investigated  and  found  to  be 
linear  within  the  range  of  currents  and  distances  used.  The 
relation  between  the  force  and  the  current  for  different 
values  of  the  distance  was  also  found  to  be  linear.  The 
absolute  values  of  the  velocities  of  the  ions  in  unit  field 
were  found  to  be  very  nmch  higher  than  those  obtained  by 
other  methods.  The  ratio  of  the  velocities,  however,  is  only 
slightly  higher.  Th^  variation  of  the  mobility  with  pres- 
sure was  measured  from  760  mm  to  5  mm  pressure  in  air, 
hydrogen  and  CO,.  The  mobility  of  the  positive  ion  was 
found  to  be  inversely  proportional  to  the  pressure  in  all 
cases  down  to  5  mm.  The  negative  ion  shows  a  rapid  de- 
crease in  mobility,  beyond  that  required  by  the  law  PK 
—  constant,  beginning  at  about  20  cm  (K  being  the  mobility 
and  P  the  pressure).  Below  10  cm  the  mobility  becomes 
very  large.  In  the  case  of  hydrogen  these  effects  occur  at 
somewhat  higher  pressures. — Phys.  Reviezv,  February,  191 2. 

Electric  Steel  Furnace. — W.  Lipin. — A  long  illustrated 
description  of  the  Nathusius  electric  furnace  which  is  in 
use  in  a  steel  works  in  Germany.  The  Nathusius  type  is  a 
combination  of  the  Heroult  type  and  the  Girod  type,  but 
embodies  also  a  third  novel  feature,  that  is,  the  particular 
method  of  heating  the  furnace  from  the  bottom.  The 
Nathusius  furnace  is,  therefore,  a  combined  arc  and  resist- 
ance furnace.     Fig.  4  shows  the  principle  of  the  furnace  in 
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Fig.    4 — Principle   of    Nathusius    Furnace. 

its  simplest  form.  The  horizontal  section  through  tho  hearth 
is  circular,  h'rom  the  top  are  suspended  three  carbon 
electrodes  the  lower  terminals  being  near  the  slag  layer,  as 
in  the  Heroult  furnace.  Three  steel  electrodes  are  em- 
bedded in  the  bottom  of  the  hearth.  They  do  not  pass,  how- 
lever,  all  tile  way  through  the  bottom  up  to  the  metallic  bath, 
!but  only  to  about  the  center  of  the  height  of  the  rammed 
dolomite  bottom,  so  that  their  upper  end  surfaces  are  cov- 
lered  with  a  layer  of  dolomite.  The  bottom  becomes  con- 
ducting when  the  furnace  has  been  heated  up.  Drawings  are 
(given  of  the  construction  and  data  of  the  operation  of  the 


furnace,    the   chemistry   of   the    refining   process   and    first 
cost. — Met  &  Chetn.  Eng'ing,  April,  1912. 

Units,  Measurements  and  Instruments. 

Electrical  Testing  of  Water. — An  illustrated  description 
of  the  Digby-Biggs  dionic  water  tester.  The  fundamental 
idea  is  to  substitute  a  measurement  of  electric  conductivity 
for  chemical  analysis  and  to  draw  from  the  conductivity 
measurement  conclusions  on  the  amount  of  impurities  in 
the  water.  It  can  be  applied  to  measure  hardness  in  water, 
leakage  of  cooling  water  into  surface  condensers,  sewage 
pollution  in  rivers,  minute  traces  of  impurities  in  distilled 
water,  the  priming  of  steam  boilers,  etc.  Conductivity 
measurements  do  not  discriminate  between  one  kind  of 
foreign  substance  in  the  water  and  another;  analysis  alone 
can  do  that.  But  in  most  instances  in  which  water  testing 
is  carried  out  for  engineering  purposes  the  substance  present 
in  the  water  is  known,  having  been  ascertained  once  for  all 
by  analysis  or  being  inherent  in  the  source  of  supply.  Fur- 
ther tests  are  then  not  made  for  purposes  of  analysis,  but 
to  find  out  how  much  of  the  known  substance  is  present  in 
the  water;  and  in  all  these  cases  the  dionic  tester  gives  the 
required  answer  with  a  rapidity  and  simplicity  unapproached 
by  any  chemical  test.  The  water  to  be  tested  is  contained 
in  a  U-tube  and  connection  is  made  to  a  direct-reaching 
conductivity  meter  and  a  hand-driven  generator. — Met.  and 
Chcm.  Eng'ing,  April,  1912. 

Telegraphy,  Telephony  and  Signals. 

Undamped  Electrical  Oscillations. — A  note  on  a  method 
of  E.  L.  Chaffee  for  producing  undamped  electrical  oscilla- 
tions of  extremely  high  frequency  with  great  regularity. 
In  principle  the  method  stands  intermediate  between  those 
of  Poulsen  and  Wien.  A  continuous-current  generator  giv- 
ing 530  volts  is  connected  through  variable  resistances  and 
inductances  and  through  the  primary  coil  of  a  closely 
coupled  oscillation  transformer  to  the  oscillation  gap.  This 
consists  of  two  parallel  plates  of  i  or  2  sq.  cm  area,  0.07  mm 
apart,  the  anode  being  of  copper  or  silver  and  the  cathode 
of  aluminum.  Both  anode  and  cathode  are  water-cooled  or 
air-cooled,  and  are  surrounded  by  moist  hydrogen  at 
atmospheric  pressure.  The  primary  of  the  transformer  and 
the  spark-gap  are  shunted  by  an  air  condenser,  and  another 
is  placed  in  series  with  the  secondary  of  the  transformer. 
Both  admit  of  variation  to  secure  syntony. — London  Elec- 
trician. March  15,  1912. 


Book  Review 


Annuaire  du  Bureau  des  Lo.ngitudes.  Paris:  Gauthier- 
Villars.  692  pages.  Price,  if.  50c. 
This  delightful  little  pink  book,  annually  springing  from 
the  Gauthier-Villars  press  to  give  expression  to  officially 
scientific  Paris,  is  before  us  for  the  current  year.  It  opens 
with  th^  significant  and  important  notice  that  the  legal  time 
of  France  and  Algeria  is  behind  the  mean  time  of  Paris  by 
nine  minutes  and  twenty-one  seconds.  By  another  sig- 
nificant coincidence  the  meridian  so  determined  is  that  of 
Greenwich.  When  the  British,  in  utter  w^eariness  of  metro- 
logical  chaos,  adopt  the  international  metric  system,  we 
may  hope  to  see  the  meridian  of  France  called  the  meridian 
of  Greenwich.  This  year's  Annuaire  devotes  about  one-half 
of  its  pages  to  calendrical  and  astronomical  data,  the  other 
half  being  given  to  physics  and  chemistry.  Two  important 
appendixes  deal  respectively  with  the  mean  temperature  of 
France  and  with  the  principles  of  "least  squares.''  The 
book  is  as  valuable  statistically  and  scientifically  as  it  is 
inexpensive.  No  other  extensive  important  official  scien- 
tific publication  has  been  placed  upon  the  market  at  so  low 
a  price. 
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New  Apparatus  and  Appliances 


FORT  WAYNE  AGENTS'  CONVENTION. 


Oil  March  J5  to  J9  inclusive  a  convention  vva.s  held  of  the 
sales  ajjents  of  the  l-'ort  Wayne  electric  works  of  the  Gen- 
eral I'.lectric  C'oinpany  at  the  home  olVice  at  I'ort  Wayne, 
hul.  There  were  present  about  seventy-five  of  the  sales- 
men, inchulinjj  the  manajjers  of  all  the  district  ollices  of 
the  company.  The  business  oi  the  convention  was  given 
over  largely  to  illustrated  lectures  and  discussions  coverin.i; 
the  commercial,  and  as  well  the  manufacturing,  side  of  all 
the  company's  product.  On  Wednesday  evening  of  the  con- 
vention there  was  held  at  the  Klks'  Temple  a  banquet  and 
rejuvenation  of  the  Sons  of  Jove,  at  which  forty  candidates 
were  initiated.  The  convention  closed  with  an  elaborate 
banquet  at  which  covers  were  placed  for  112  guests. 


INSULATOR  CLAMPS. 


The  clamps  manufactured  by  the  Clatk  Electric  &  Manu- 
facturing Company,  New  York  City,  some  of  wdiich  are 
illustrated  herewith,  are  intended  for  use  in  place  of  tie 
wires  for  fastening  conductors  to  insulators  and,  being 
especially  designed  for  that  service,  naturally  possess  advan- 
tages over  the  tie  wire.  Clamps  for  attaching  conductors  to 
pin-type  insulators  are  now  in  use  on  many  important  lines, 
so  that  the  scheme  is  by  no  means  new.  The  clamps  may 
be  quickly  fastened  in  place,  it  is  claimed,  by  even  unskilled 
labor,  and  the  time  required  to  make  a  satisfactory  tie  is 
stated  to  be  much  greater  than  that  required  to  bolt  a  clamp. 
The  clamps  are  supplied  of  suitable  types  for  use  in  connec- 
tion with  either  straight-line  work  or  at  points  where  the 
direction  of  the  line  changes.  They  may  be  furnished  to 
provide  either  very  rigid  or  flexible  construction,  as  may  be 
desired;  to  meet  the  existing  conditions. 

For  electrolytic  reasons,  the  manufacturer  claims  it  is  best 
to  use  clamps  made  of  red  bronze,  if  the  conductor  is  bare 
copper,  or  of  galvanized  or  sherardized  malleable  iron,  when 
bare  steel  or  aluminum  or  insulated  conductor  is  used. 
Bushing^  of  soft  copper,  aluminum  or  lead  may  be  provided 
to  wrap  around  the  conductor  at  the  clamp,  to  protect  it  or 
the  conductor  insulation  from  any  possible  abrasion. 

Fig.  I  shows  a  clamp  of  light  weight  and  permitting 
flexible  construction,  which  tests  are  said  to  show  will  with- 
stand  a   high   line,   side   or  vertical   pull.      Fig.   2   shows   a 


6000  lb.  or  more  and  are  u.sed  extensively  in  (jverhead 
clamping  sets  at  railroad  right-of-way.  h'ig.  5  shows  one 
type  of  angle  clamp  for  use  where  the  line  direction  changes. 
This  type  may  be  supplied  for  changes  in  line  direction  up 
to  (;o   (leg.   or   more.      h'ig.   3   shows   a    standard    street    arc 


Fig.    2 — Clamp    for   Small    in- 
dicators. 


Fig.   3 — Clamp  for   Arc-Lamp. 
Circuit. 


circuit  clamp  for  holding  street  arc-lamp  cables  to  standard 
pole  insulators.  It  is  fitted  with  lead  bushings  to  protect 
the  cable  insulation.  The  clamp  may  also  be  used  to  fasten 
vertical  busbars  in  place.  It  is  made  of  either  red  bronze 
or  malleable  iron  protected  by  a  coating  of  zinc,  with 
copper  plated  or  sherardized  bolts  and  nuts,  as  may  be 
desired. 


MULTI-COLOR   LAMP   FOR  ADVERTISING       _ 
PURPOSES.  f 

A  form  of  lamp  suitable  for  outside  advertising  for  cine- 
matograph theaters,  music  halls,  restaurants,  shops,  etc.,  is 
marketed  by  the  Armorduct  Manufacturing  Company,  Ltd., 
6  Farrington  Avenue,  London,  England,  and  has  received 
the  trade  name  of  "Rainbo."  In  general  appearance  this 
lantern  resembles  an  arc  lamp.  It  is  fitted  with  an  opal 
globe,  inside  of  which  are  three  metallic-filament  lamps  of 
25  cp,  with  red,  blue  and  yellow  globes  respectively.  Inside 
of  the  case  and  immediately  above  the  lamp  holders  are 
three  thermo-flashers  with  adjustable  platinum  contact 
points  set  to  connect  the  lamps  in  and  out  of  circuit  and  inj 
such  a  way  that  either  one,  two  or  three  are  alight.  With  I 
two  or  three  lamps  lighted  different  combinations  of  color 
are  produced,  which  are  evenly  diffused  with  the  globe. 
With  one  lamp,  of  course,  the  particular  color  of  the  bulb  is 


Fig.   1 — Standard    Insulator  Clamp. 


Fig.  4 — Clamp  for  Small   Insulator. 


Angle    Insulator    Clamp. 


clamp  providing  rigid  construction  and  largely  used  on  the 
steel  messenger  lines  of  the  Southern  Pacific  Company. 
Fig.  4  shows  a  type  of  clamp  well  suited  for  use  with  bush- 
ings. When  a  very  severe  line  pull  is  to  be  met  a  clamp 
combining  the  features  of  those  shown  in  Figs.  2  and  4 
may  be  supplied.     Such  clamps  will  withstand  a  line  pull  of 


shown.  Inasmuch  as  the  flashers  are  not  synchronized,  th< 
colors  are  constantly  changed.  The  combination  is  neat  am 
substantial  and  the  lantern  is  weatherproof.  The  energ} 
consumption  is  said  to  be  i  kw  in  six  hours.  The  cole:; 
changes  obtained  by  the  lamp  are  attractive,  and  the  absenc-i 
of  revolving  mechanism  and  noise  adds  to  its  efifectivenessf 
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LARGE   COMMUTATING-POLE   SYNCHRONOUS 
CONVERTER. 


The  accompanying  illustration  shows  a  7500-kw  synchro- 
)us  converter  recently  installed  in  a  substation  of  the 
iterborough  Rapid  Transit  Company,  New  York,  where 
occupies  only  a  little  more  floor  area  than  was  covered 
'  an  older  type  of   1500-kw  converter  used  by  tlie  com- 


Commutating-Pole    Synchronous    Converter. 

ny  formerly.  The  converter  is  a  six-phase,  25-cycle  ma- 
ine  designed  for  600  volts.  It  is  equipped  with  com- 
itating  poles  and  has  carried  successfully  as  great  a  load 
10,000  kw.  It  was  built  by  the  Westinghouse  Electric  & 
anufacturing  Company,   East   Pittsburgh,   Pa. 


SMALL  PENDENT  SWITCH. 


In  the  pendent  switch  just  placed  on  the  market  by  the 
itler-Hammer  Manufacturing  Company,  Milwaukee,  Wis., 
e  brass  shell,  fashioned  like  an  acorn,  is  a  trifle  over 
i  in.  in  height  and  a  single  switch  weighs  less  than  2 
inces.      These    advantages    have    been    attained    without 


Small    Pendent   Switch. 


crifice  of  serviceability.  Removal  of  the  cap  (which  is 
:ld  in  place  by  a  snap  lock)  reveals  a  simple  but  rugged 
terior  mechanism  operated  by  a  straight  push-bar,  similar 
that  used  in  Cutler-Hammer  porcelain  pendent  switches, 
inple  terminal  space  is  provided  for  wiring,  and  the  Un- 
;rwriters'  label  testifies  to  the  fact  that  the  new  switch  has 


successfully  met  the  rigid  requirements  of  the  Underwriters' 
Laboratories. 

The  "Acorn"  switch  operates  with  a  quick  snap,  and  the 
whole  of  the  operating  mechanism,  except  the  projecting 
push-buttons,  may  be  concealed  under  a  half-dollar.  No 
porcelain  is  used  in  the  construction  of  this  switch,  a  new 
insulating  material,  developed  in  the  ceramic  laboratory  of 
the  Cutler-Hammer  Manufacturing  Company,  being  used 
for  supporting  the  operating  mechanism.  This  new  material 
is  said  to  be  unbreakable  under  ordinary  service  conditions, 
and  can  be  molded  with  much  greater  accuracy  than  porce- 
lain, insuring  proper  alignment  of  parts  and  smoother 
operation  when  the  switch  is  assembled.  The  brass  cap  is 
designed  to  be  snapped  on  to  the  shell,  and  is  provided  with 
a  hard-rubber  bushing  which  accommodates  either  standard 
or  reinforced  flexible  cord.  In  spite  of  its  small  size  the 
new  switch  has  the  usual  ampere  capacity  for  snap  switches, 
being  rated  at  6  amp,  125  volts,  or  3  amp,  250  volts. 


ICE  MAKING  BY  CENTRAL  STATIONS. 


Much  attention  has  been  paid  by  central  stations  in  the 
last  few  years  to  the  subject  of  making  ice  as  a  by-product, 
the  demand  for  ice  is  greatest  during  the  summer  months, 
and  this  is  just  the  time  when  the  greater  proportion  of  the 
central-station  equipment  is  unused.  In  many  cases  central- 
station  profits  have  been  greatly  increased  by  adding  to  the 
revenue  from  the  sale  of  electricity  the  return  from  ice 
making.  The  Baker  Ice  Machine  Company,  of  Omaha, 
Neb.,  has  made  a  special  study  of  this  subject  for  several 
years,  and  it  manufactures  an  ice-making  plant  especially 
adapted  for  operation  in  connection  with  electric-service 
stations. 

The  ice-making  machinery  of  the  company  named  is 
usually  installed  so  that  the  compressor  and  brine-circu- 
lating apparatus  may  be  operated  by  electric  motors.  The 
cooling  of  the  brine  for  ice  making  is  done  by  means  of 
a  patented  flooded-type  cooler  which  is  usually  located  along 
the  wall  of  the  ice-storage  room.  This  eliminates  the  use  of 
coils  in  the  ice-making  tank,  the  brine  being  taken  from 
this  tank  by  means  of  a  large  centrifugal  pump  and  passing 
through  the  cooler  and  back  to  the  opposite  end  of  the  ice- 
making  tank.  Where  exhaust  steam  is  available,  it  may  be 
condensed  so  as  to  obtain  distilled  water  for  the  manufac- 
ture of  the  ice.  Ice-making  cans  having  a  capacity  of  300  lb. 
each  are  usuallv  used,  and  the  ice-making  tank  should  con- 


Beit- Driven    Compressor. 

tain  at  least  sixteen  of  these  cans  for  each  ton  of  ice  that  is 
to  be  drawn  every  twenty- four  hours. 

In  the  accompanying  illustration  is  shown  the  belt-driven 
type  of  compressor  made  by  the  Baker  company.  The  ice- 
making  machinery  of  this  company  has  been  designed  to 
be  as  nearly  automatic  as  possible,  and  the  pulling  of  the 
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ii'c  is  nearly  all  the  labor  required.  As  shown  in  the  illus- 
tration, the  conii)ressor  is  of  the  inclosed  type,  havinj,'  two 
cylinders,  siiij;le  acting.  By  the  use  of  this  machine  the 
paokinj;:  of  the  piston  rods  is  eliminated  and  at  the  same 
time  external  oiling  devices  are  done  away  with,  as  the 
compressor  runs  in  oil.  The  floor  space  taken  up  by  the 
compressor  is  reduced  to  a  nnnimum,  and  the  valves  arc  so 
arranged  that  they  are  roatlily  accessible  for  examination 
without  interfering  with  any  other  part  of  the  machiiu'. 


HIGH-SPEED,  UNIFLOW    STEAM  ENGINE. 

About  three  years  ago  Messrs.  Browett,  Lindley  i*^ 
Tompany,  of  Manchester,  England,  after  careful  examina- 
tion of  the  "uniflow"  type  of  engine,  decided  to  develop  a 
high-speed  engine  on  that  principle.  Fig.  i  shows  the 
engine  built  for  demonstration  purposes,  which,  when  tested 
under  147  lb.  steam  pressure,  superheated  100  deg.  and  ex- 
liausting  into  a  vacuum  of  _'0  in.,  gave  a  steam  consumption 
of  12.8  lb.  per  brake-hp-hr. 

In  this  type  of  engine  the  steam  always  flows  in  one 
direction  from  the  inlet  to  the  exhaust,  there  being  an  inlet 
valve  at  each  end  of  the  cylinder  and  the  e.xhaust  taking 
place  when  the  piston  uncovers  the  ports  in  the  center  of  the 
cylinder  barrel  when  nearing  the  end  of  its  stroke.  Fig.  2 
sliows  a  section  through  the  cylinder  and  valves  of  the 
engine. 

The  piston  is  shown  at  the  top  of  its  stroke.  The  inlet 
valve  is  therefore  just  commencing  to  admit  steam  and  the 
bottom  side  of  the  cylinder  is  full  open  to  exhaust.  The 
inlet  valve  is  a  combined  piston  and  drop  valve,  giving 
quick  cut-off.  In  Fig.  3  the  valve  is  shown  just  on  the 
l)oint  of  shutting  oiif  steam.     At  this  position  it  is  closing 


Fig.    1 — High-Speed,    Uniflow    Steam    Engine. 

rapidly,  but  the  cams  operating  the  valves  are  so  designed 
that  the  remainder  of  the  travel  takes  place  gradually.  This 
prevents  hammering  of  the  valves  on  their  seats.  A  small 
quantity  of  steam  inclosed  between  the  valve  and  the  seat 
cushions  the  valve,  and  by  this  means  it  is  possible  to 
operate  it  quite  silently  at  high  speeds. 

Referring  to  the  end  view,  it  will  be  seen  that  the  valve 
gear  consists  of  a  double-ended  cam  A  mounted  on  a  rock- 


ing shaft  B.  This  shaft,  together  with  the  cam,  is  oscillated 
by  means  of  the  lever  C  and  eccentric  rod  li  in  the  usuali 
way.  Three  rollers  /''  arc  mounted  at  the  end  of  a  spring 
lever  G.  The  two  outside  rollers  rest  on  the  cam,  while  a 
center  roller  is  in  contact  with  the  valve  spindle.  It  will 
thus  be  spen  that  the  center  roller  relieves  the  valve  spindle 
of  any  slight  side  pressure  which  might  he  exerted  owing  tc 


Fig.   2 — Sectional    View    and    Valves   of    Engine. 

the  versed  sine  of  the  arc  through  which  the  spring  levei 
G  moves. 

Again  referring  to  the  drawing,  it  will  be  seen  that  th< 
raised  portion  of  the  cam  is  just  commencing  to  lift  th< 
top  valve,  while  the  bottom  valve  is  closed.  When  th( 
rollers  are  in  this  latter  position  there  is  a  very  slight  clear 
ance  between  the  roller  and  the  valve  spindle,  but  this  smal 
clearance,  about  1-500  in.,  is  gradually  taken  up  as  the  c^ 
works  over  to  the  position  where  it  commences  to  lift  Iffli 
valve.  By  this  means  the  valves  are  enabled  to  remain  ot 
their   seats   during   the   period   they   require   to   be   closed 


Fig.   3 — Enlarged   View   of  the   Valve   and   Seat. 

and  they  are  lifted  without  noise  as  the  roller  is  ven 
gradually  brought  into  contact  with  the  valve  spindle. 

The  valve  gear  is  of  simple  construction  and  all  the  work 
ing  parts  are  lubricated  by  oil  under  pressure.  The  valve 
are  always  pressed  toward  their  closed  position  by  the  ligh 
springs  shown  at  the  opposite  ends  of  the  valve  gear.  Thesi 
springs  are  outside  the  cylinder. 

The  pistons  and  valves  of  this  engine  are  quite  as  access 
ible  as  the  pistons  and  valves  of  ordinary  piston  valvi 
engines.  To  remove  a  valve  it  is  only  necessary  to  removi 
the   cover    and   the    valve,    together   wnth    its    spindle,   cai 


Indicator    Diagrams. 


immediately  be  withdrawn.  The  piston  can  be  withdraw) 
in  the  usual  way.  Indicator  diagrams  are  shown  in  Fig.  4 
The  engines  are  built  in  sizes  ranging  from  25  hp  upwarc 
and  they  can  be  run  at  speeds  from  100  to  500  r.p.m.  Th 
engine,  it  is  claimed,  possesses  the  advantage  of  maintainin 
its  economy  over  a  large  range  of  load  and  will  work  unde 
all  ordinary  conditions  as  regards  vacuum  without  rapidl 
increasing  consumption. 
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Industrial  and  Commercial  News 


J  N  FILLED  orders  on  the  books  of  the  United  States 
Steel  Corporation  as  of  March  31  amounted  to  5,304,- 
841  tons,  a  decrease  of  149,359  tons  as  compared  with 
e  February  figures.  Throughout  the  iron  and  steel  in- 
istry,  however,  operations  and  inquiries  at  present  are  full 
■  promise,  and  the  improvement  in  activity  is  regarded  by 
any  as  an  indication  of  improvement  along  general  lines, 
usiness  with  the  equipment  companies  is  somewhat  better 
lan  in  recent  weeks,  and  the  steadiness  with  which  orders 
e  being  received  by  the  leading  electrical  manufacturers 
)ints  toward  expansion  throughout  the  country.  Settle- 
ent  of  the  differences  in  the  anthracite  fields  will,  it  is 
cpected,  be  made  through  revival  of  a  strike  commission 
npowered  to  draw  up  a  new  working  agreement  between 
)erators  and  miners.  The  trade  situation  in  general  shows 
lat  advancement  is  being  made.  Rates  in  the  money 
arket,  April  10.  were:  Call,  33^  @ 4  per  cent;  ninety  days, 
4@4  per  cent. 

THE  COPPER  MARKET. 

The  March  statement  of  the  Copper  Producers'  Associa- 
Dn,  issued  on  April  9,  showed  a  decrease  of  572,431  lb.  in 
irplus  stocks  of  refined  copper  during  that  month.  Pro- 
iction  in  March  was  125,694,601  lb.,  as  compared  with  116,- 
5,809  lb.  in  February,  and  total  deliveries  were  126,267,032 
.,  as  compared  with  119,376,464  lb.  in  the  previous  month, 
xport  deliveries  were  58,779,566  lb.,  as  compared  with 
,148,096  lb.  in  February,  while  domestic  deliveries  increased 

Settling 

Standard.                                                        Bid.                Asked.  Price. 

ot    1S.37J^              15.50  

•ril     15.45                  15.60  15.521^ 

jy    ISAT'A             15.55  15.52^ 

ne     15.4714             15.60  15.55 

ly    15.47H              15.70  15.60 

The  London   market,  April   10,  was  as  follows: 

Noon.  Closing. 

£        s       d  £        s       d 

andard    copper,    spot 70        1        3  69       6       3 

andard    copper,    futures 70     18       9  70       3       9 

Extreme  fluctuations  for   this  year: 

Highest.  Lowest. 

andard     15.62^c.  13.65c. 

indon,    spot    £71        0       0  £60      16        3 

indon,  futures   72       2       6  61      10       0 

:st    selected    75       5       0  65       5       0 

om  56,228,368  lb.  in  February  to  67,487,466  lb.  in  March. 
:ocks  on  hand  at  the  end  of  the  month  were  62,367,557  lb, 
imparing  with  62,939,988  lb.  at  the  end  of  February.  De- 
and  for  copper  has  not  been  especially  active  during 
le  week,  and  prices  for  electrolytic  are  still  nominally 
;%  cents  per  pound.  Actual  sales  at  16  cents,  reached 
st  week,  were  in  very  small  volume,  indicating  that  pur- 
lases  were  made  at  this  figure  in  only  exceptional  cases 
id  that  maintenance  of  the  higher  levels  will  restrict  con- 
imption.  Exports  thus  far  in  the  month,  including  April 
»,  amount  to  7452  tons.  The  daily  call  on  the  New  York 
[etal  Exchange,  April  10,  quoted  copper  as  per  the  ac- 
jmpanying   table. 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

Traveling     Marine     Exposition     Project     Revived. — The 

nited  States  Marine  Exposition  Company,  a  corporation 
■ganized  under  the  laws  of  the  State  of  New  York,  sub- 
diary  to  and  under  the  patronage  of  the  American  Manu- 
cturers'  Export  Association,  which  comprises  more  than 
)0  of  the  leading  exporters  in  the  United  States,  has  made 
•rangements  for  the  purchase  and  remodeling  of  a  steam- 
lip  of  12,185  tons,  580  ft.  long  and  of  60-ft.  beam,  with 
hich  it  will  provide  a  permanent  and  annual  exposition,  to 
;  fitted  out  with  exhibits  of  finished  products  manufac- 
ired  in  this  country,  and  sent  as  a  trade  emissary  into 
/cry  important  port  of  the  West  Indies,  Central  and 
outh  America,  and  then  to  the  Far  East.  A  similar  project 
as  planned  several  years  ago,  but  was  not  carried  out. 
he  steamer  will  be  named  Exposition,  and  the  first  cruise 
ill  leave  the  port  of  New  York  on  or  about  Nov.  i,  1912. 
he  vessel  will  carry  more  than  1200  individual  exhibits  of 


practically  every  class  of  up-to-date  products  of  American 
factories.  The  first  trip  will  cover  180  days,  of  which  it  is  esti- 
mated 70  days  will  be  the  steaming  time  and  110  days  will 
be  spent  in  various  ports.  The  itinerary  as  fixed  includes 
stops  at  forty  ports  along  the  east  and  west  coasts  of 
Central  and  South  America  and  the  West  Indies,  starting 
from  New  York  Harbor  and  ending  at  San  PVancisco,  Cal. 
According  to  representatives  of  the  company,  a  number  of 
the  leading  electrical  manufacturers  have  displayed  a  high 
degree  of  interest  in  the  enterprise  and  have  requested 
data.  Henry  T.  Wills  is  general  manager  of  the  exposition 
company,  John  J.  Finnell  exposition  manager  and  Wendall 
B.  Campbell  chairman  of  the  executive  committee.  The 
offices  of  the  company  are  at  200  Fifth  Avenue,  New  York. 

Change  of  Names  of  Lamp  Manufacturers  in  National 
Electric  Lamp  Association. — As  has  previously  been  noted 
in  these  columns,  the  properties  of  the  constituent  com- 
panies of  the  National  Electric  Lamp  Association  have  been 
transferred  to  the  General  Electric  Company  in  accordance 
with  the  plan  for  readjusting  the  incandescent-lamp  busi- 
ness to  conform  with  the  provisions  of  the  decree  entered  in 
the  United  States  Circuit  Court,  Northern  District  of  Ohio, 
Eastern  Division,  Oct.  12,  1911,  in  the  suit  of  the  govern- 
ment against  the  incandescent-lamp  manufacturers,  and 
these  companies  are  now  conducting  their  business  as  part 
of  the  General  Electric  Company.  For  establishing  this 
affiliation,  in  the  cases  of  the  Banner  Electric  Company, 
Brilliant  Electric  Company,  Buckeye  Electric  Company, 
Colonial  Electric  Company,  Columbia  Incandescent  Lamp 
Company,  Fostoria  Incandescent  Lamp  Company,  General 
Incandescent  Lamp  Company  and  Sunbeam  Incandescent 
Lamp  Company,  the  word  "Company"  has  been  dropped 
from  the  old  title  and  the  words  "Works  of  the  General 
Electric  Company"  added.  Thus,  the  Banner  Electric 
Company  is  now  the  Banner  Electric  Works  of  the  General 
Electric  Company.  The  names  of  the  other  companies  in 
the  association  have  been  changed  as  follows:  New  York 
&  Ohio  Company  to  Packard  Lamp  Works  of  the  General 
Electric  Company;  Sterling  Electric  Manufacturing  Com- 
pany to  Sterling  Electric  Lamp  Works  of  the  General  Elec- 
tric Company;  Bryan-Marsh  Company  to  Bryan-Marsh 
Electric  Works  of  the  General  Electric  Company;  Warren 
Electric  &  Specialty  Company  to  Peerless  Lamp  Works  of 
the  General  Electric  Company,  and  Shelby  Electric  Manu- 
facturing Company  to  Shelby  Electric  Lamp  Works  of 
the  General  Electric  Company. 

Annual  Meeting  of  Western  Electric  Company. — At  the 

annual  meeting  of  the  stockholders  of  the  Western  Electric 
Company,  held  in  Chicago  on  April  4.  President  Thayer 
presented  his  annual  report,  which  had  been  made  public 
previously  and  which  was  summarized  in  the  Electrical 
World  of  March  30,  page  710.  U.  N.  Bethell,  of  New  York, 
was  elected  a  director  in  place  of  F.  R.  Welles.  With  this 
exception  all  the  old  directors  and  officers  were  re-elected. 
Sales  of  the  Western  Electric  Company  in  March  were 
about  equal  to  those  in  March,  1911,  and  the  record  of  the 
first  quarter  of  the  year  shows  sales  at  a  rate  of  about 
$67,000,000  for  the  year,  as  compared  with  $66,200,000  in 
191 1.  Orders  on  hand  April  i  were  about  $50,000  larger 
than  last  year.  Foreign  business  also  shows  expansion, 
attributed  chiefly  to  receipts  of  several  very  large  contracts. 

List  of  Boiler  Manufacturers. — At  the  annual  convention 
of  the  .American  Boiler  Manufacturers'  Association,  held  in 
New  Orleans  March  12-15,  the  secretary  of  the  Supplymen's 
Association  was  authorized  to  publish  a  list  of  boiler  manu- 
facturers in  the  United  States  and  Canada.  This  list  com- 
prises TOO  names,  which  have  been  verified  through  mer- 
cantile agencies  and  by  direct  correspondence,  and  will  be 
of  interest  to  manufacturers  of  tools  used  in  boiler  shops, 
material  men,  mechanical  engineers  and  boiler  buyers. 
The  book  is  also  arranged  with  a  column  in  which  the 
credit  rating  and  financial  responsibility  can  be  inserted. 
A  copy  can  be  obtained  for  $5  from  F.  B.  Slocum,  secretary 
Supplymen's  Association,  care  of  Continental  Iron  Works, 
West  and  Calyer  Streets,  Brooklyn,  N.  Y. 
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Republic  Railway  &  Light  Acquisition. —  ilu'  Kcpublii' 
Ivailvvay  \'  l^iylil  (.  muiiaiiy,  No.  (k)  Hioadway,  New  York, 
lius  acqiiin-d  all  the  oiitstaiHliiiK  btuck  and  bonds  of  tlie 
I'enn.sylvaiiia  I'ower  Company,  of  Klwood  City,  I'a.  This 
company  owns  a  1500-hp  iiydroclectric  plant,  which  it  oper- 
ates ill  coiijunclion  with  a  750-hp  steam  reserve  plant,  fur- 
MishiiiK  energy  fur  light  and  power  purposes  to  lilwood  City 
and  to  the  l)orouglis  and  towns  of  Wampum,  Chewton,  Zel- 
ienople  and  West  Pittsburgh,  I'a.,  the  latter  being  but  4 
miles  Irom  Mahoningtown,  on  the  present  system  of  the 
i^epuhlic  Railway  &  Light  Company.  The  rennsylvania 
I'ower  (  omi)aiiy"s  system  will  be  immediately  connected  by 
a  high-voltage  transmission  line  to  the  Youngstown  (Ohio) 
system  of  the  Republic  Railway  &  Light  Company.  J'hc 
hydroelectric  plant  will  be  operated  night  and  day  in  order 
to  secure  the  maximum  output  available  from  the  present 
development.  The  excess  peak  requirements  of  the  I'enn- 
sylvania  I'ower  Conipany  will  be  furnished  by  the  steam 
plant  of  the  Republic  system  at  Youngstown,  Ohio.  Appre- 
ciable reduction  in  the  cost  of  producing  energy  to  the  en- 
tire system  is  expected  as  a  result  of  connection  with  the 
Pennsylvania  company.  The  latter  has  a  large  amount  of 
new  business  in  sight,  which  it  is  expected  will  be  taken  on 
when  the  service  outlined  above  is  offered. 

Equipment  for  Crane  Falls  Project,  Idaho. — Contracts 
have  been  awarded  to  the  Allis-Chalmcrs  Company  for  the 
following  equipment,  to  be  used  on  the  Crane  Falls  power 
and  irrigation  project,  Idaho:  For  three  quadruplex  open- 
tiume-type  hydraulic  turbines,  each  of  3000  b.hp  capacity, 
under  a  27-ft.  head,  at  164  r.p.m.;  two  single-runner  exciter 
turbines,  each  of  215  b.hp  capacity,  under  a  27-ft.  head,  at 
350  r.p.m.;  three  waterwheel-type  three-phase,  6o-cycle, 
6600-volt  alternators,  at  164  r.p.m.,  and  two  120-kw,  125- 
volt  compound-wound  exciters,  at  350  r.p.m.  Contracts 
have  been  placed  with  the  Westinghouse  Electric  &  Manu- 
facturing Company  for  equipment  for  the  same  project  as 
follows:  For  three  single-phase,  6o-cycle,  6600-volt  to 
66,000-volt  high-tension  step-up  transformers;  for  three 
single-phase,  6o-cycle,  60,000-volt  high-tension  to  2200-volt 
low-tension  step-down  transformers,  and  for  three  1025-hp, 
865-r.p.m.,  two  700-hp,  700-r.p.m.,  two  330-hp,  495-r.p.m. 
and  two  255-hp,  1150-r.p.m.,  three-phase,  2200-volt  induc- 
tion motors,  with  squirel-cage  secondaries  and  complete 
starting  equipment.  Messrs.  Smith,  Kerry  &  Chace,  To- 
ronto, Canada,  are  the  engineers  on  this  work. 

A  New  Kentucky  Hydroelectric  Company. — Organization 
of  the  Dix  River  Power  Company,  which  will  build  a  large 
hydroelectric  plant  on  the  Dix  River,  Kentucky,  near  its 
confluence  with  the  Kentucky  River,  has  been  practically 
completed.  The  officers  will  be:  L.  B.  Herrington,  Rich- 
mond, Ky.,  president;  Harvey  Chenault,  Richmond,  secre- 
tary, and  Bethel  B.  Veech,  president  of  the  United  States 
Trust  Company,  Louisville,  treasurer.  The  company  ex- 
pects to  spend  $3,000,000  on  its  plant,  which  will  generate 
24,000  hp,  and  on  the  construction  of  transmission  lines  to 
Louisville  and  Lexington,  Ky.,  and  Cincinnati,  Ohio,  as 
well  as  to  smaller  towns  near  by,  such  as  Stanford,  Har- 
rodsburg,  Lancaster,  Nicholasville  and  Danville.  The  plans 
of  the  promoters  of  the  project  have  been  known  in  general 
for  some  time,  as  surveys  have  been  made  and  data  on  the 
feasibility  of  the  proposition  secured.  Work  will  probably 
begin  during  the  current  season.  A  feature  of  the  construc- 
tion will  be  a  200-ft.  concrete  dam  across  the  river  near 
Danville. 

Bergtnann  Electricity  Works. — According  to  cable  dis- 
patches from  Germany,  the  Bergmann  Electricity  Works, 
the  large  German  electrical  company  heretofore  inde- 
pendent of  the  Allgemeine  Elektricitats  Gesellschaft  and 
the  Siemens-Schuckert  Company,  will  be  absorbed  by  the 
latter  concern.  The  business  of  last  year  had  been  fairly 
satisfactory  and  permitted  payment  of  a  dividend,  although 
considerably  reduced,  namely,  5  per  cent,  instead  of  15  per 
cent.  The  stumbling  block  was  the  necessity  of  raising 
fresh  capital,  and  this  has  now  been  provided  by  the 
Siemens-Schuckert  Company  and  by  banks  behind  this  con- 
cern. According  to  the  latest  cable  dispatches  it  is  not  yet 
settled  whether  Mr.  Bergmann  will  be  in  the  new  board 
of  directors.     The   firm  employs  about  20,000  workmen. 

Progress  of  Tasmanian  Hydroelectric  Project. — Accord- 
ing to  press  dispatches,  plans  for  the  construction  work  on 


the  hydroelectric  system  to  be  built  for  Tasmania,  Australa- 
sia, are  going  forward  satisfactorily.  Contracts  for  the  (irst 
unit,  to  develop  9000  hj),  and  for  the  tran?<niission  line  h.uc 
been  entered  into  with  the  Hrilish  Weslinglujuse  Ishctric  \ 
Manufacturing  Coiiii)aiiy,  Ltd.  It  is  stated  that  the  w.itci 
sites  are  ])ossible  of  developing  over  80,000  hp. 

Texas  Hydroelectric  Developments  Planned. — Plans  arc 
l)eing  made  by  the  (jiiadalupe  V\  atcr  Power  (  om|)any,  of 
.Seguin,  Tex.,  which  was  recently  organized  with  a  capital 
stock  of  $600,000,  to  construct  a  series  of  dams  anrl  hydro- 
electric plants  upon  the  Guadalupe  River.  Energy  from 
these  stations  will  be  used  for  operating  interurban  rail- 
ways between  Seguin  anfl  New  liraunfcls  and  San  Antonio 

Aluminum  Notes  and  Prices. — The  aluminum  market  is 
steady.  Prices  per  pound,  in  ton  lots,  April  10,  were:  .No 
I  pure  ingot,  19^22  cents;  rods  and  wire,  base  price,  .51 
cents,  and  sheets,  33  cents. 


Financial 


Tennessee  Railway,  Light  &  Power  Company  Organized. 

— Negotiations  between  H.  M.  Byllesby  &  Company,  Chi- 
cago; E.  W.  Clark  &  Company,  Philadelphia;  William  P. 
Bonbright  &  Company,  and  Hodenpyl,  Hardy  &  Company, 
New  York,  have  resulted  in  the  formation  of  a  plan  for 
developing  water-power  resources  in  the  State  of  Tennessee 
and  the  transmission  of  energy  throughout  this  State  and 
Kentucky  and  parts  of  Georgia.  The  plan  calls  for  the 
formation  of  the  Tennessee  P,.ailway,  Light  &  Power  Com- 
pany under  Maine  laws  and  the  Tennessee  Power  Company 
under  Tennessee  laws.  The  authorized  capitalization  of 
the  first  company  will  consist  of  $50,000,000  preferred  stock, 
of  which  $10,250,000  will  be  outstanding,  and  $20,000,000 
common  stock,  all  of  which  will  be  outstanding.  The  capi- 
talization of  the  Tennessee  Power  Company  will  consist  of 
$50,000,000  first-mortgage  fifty-year  5  per  cent  gold  bonds, 
dated  May  i,  1912,  of  which  $7,500,000  will  be  outstanding, 
and  of  $20,000,000  common  stock,  all  of  which  will  be  issued. 
The  Tennessee  Railway,  Light  &  Power  Company  will  own 
the  following:  All  of  the  capital  stock  of  the  Tennessee 
Power  Company  (excepting  the  qualifying  shares  of  the 
directors);  a  large  majority  and  probably  all  of  the  com- 
mon stock  of  the  Nashville  Railway  &  Light  Company;  all 
the  bonds  and  capital  stock  (except  directors'  qualifying 
shares)  of  the  Cleveland  Electric  Light  Company,  of  Cleve- 
land, Tenn.;  a  large  majority  and  probably  all  of  the  pre- 
ferred and  common  stock  of  the  Chattanooga  Railway  & 
Light  Company.  The  company  will  have  approximately 
$882,000  in  its  treasury  as  working  capital.  The  Tennessee 
Power  Company  will  own,  free  from  all  encumbrances 
(other  than  its  first-mortgage  bonds  mentioned  above),  the 
following  properties:  The  20,000-hp  hydroelectric  plant  on 
the  Ocoee  River  at  Parksville,  Tenn.,  now  in  operation;  the 
transmission  lines  now  in  use  from  this  plant,  by  way  of 
Cleveland,  to  Chattanooga;  the  transmission  line  from 
Cleveland  to  Knoxville,  Tenn.,  which  is  nearly  completed; 
the  transmission  line  from  Cleveland  southward  to  the 
Georgia  State  line;  the  Great  Falls  power  site  and  reservoir 
at  the  junction  of  the  Caney  Fork  and  Collins  Rivers,  near 
Rock  Island,  Tenn.,  capable  of  development  of  80,000  hp, 
and  said  to  be  the  most  desirable  water-power  site  in  Ten- 
nessee; two  additional  sites  on  the  Ocoee  River,  in  addition 
to  the  first-named  above,  one  capable  of  development  of 
16,000  hp  and  the  other  of  30,000  hp.  The  company  will 
have  in  its  treasury  $2,478,000,  which  it  is  proposed  to  use 
for  new  construction  and  other  corporate  purposes.  A 
large  part  of  the  properties  named  above  will  be  acquired 
by  purchase  from  the  Eastern  Tennessee  Power  Company, 
with  the  approval  of  the  stockholders  of  that  company. 
The  following  construction  work  will  be  undertaken  im- 
mediately by  the  company:  An  addition  of  15,000  hp  to  the 
first  development  on  the  Ocoee  River,  now  in  operation  as 
above;  construction  of  a  i6,ooo-hp  hydroelectric  plant  on 
the  second  site  on  the  Ocoee  River,  to  operate  under  a 
250-ft.  head;  construction  of  additional  transmission  lines 
from  Parksville.  by  way  of  Great  Falls,  to  Nashville,  Tenn.,: 
and  from  Nashville  through  the  surrounding  country,  to| 
reach  the  various  power  users. 
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United  Wireless  Merger. — Announcement  has  been  made 
by  Saul  S.  Meyers,  60  Wall  Street,  New  York,  counsel  for 
the  reorganization  committee  of  the  United  Wireless  Tele- 
graph Company,  that  the  last  step  necessary  for  consoli- 
dation with  the  Marconi  Wireless  Telegraph  Company  of 
America  has  been  taken.  Mr.  Meyers  appeared  before 
Judge  Hale  of  the  United  States  District  Court  at  Port- 
land, Maine,  last  week  and  made  an  ofTer  on  the  part  of  the 
reorganization  committee,  of  which  Arthur  P.  West,  vice- 
president  of  the  National  Surety  Company,  is  chairman. 
The  ofifer,  which  was  accepted  by  the  trustees  and  the  court, 
was  to  pay  to  the  trustees  in  l)ankruptcy  $650,000  in  cash, 
$100,000  down,  $100,000  May  <S  and  the  balance  on  Dec.  i. 
The  arrangement  for  consolidation  with  the  Marconi  com- 
pany provides  that  the  stockholders  of  the  United  com- 
pany and  of  the  Marconi  company  combine  their  interests, 
either  by  the  formation  of  a  new  company  with  an  author- 
ized capital  of  $10,000,000  or  by  increasing  the  capital  of 
the  Marconi  Wireless  Telegraph  Company  of  America  from 
$1,311,200  to  $10,000,000.  It  is  proposed  to  have  the  physi- 
cal assets  and  patents  of  the  United  company  turned  over 
to  the  new  company  at  a  valuation  of  $700,000,  to  have  the 
assets  (including  patents  and  patent  rights)  of  the  Marconi 
Wireless  Telegraph  Company  of  America  turned  over  to  the 
new  company  at  a  valuation  of  $1,511,200,  and  to  have  the 
Sir  Oliver  Lodge  American  patents  turned  in  by  the  Mar- 
coni Wireless  Telegraph  Company,  Ltd.,  of  London,  at  a 
valuation  of  $788,000. 

Roanoke  (Va.)  Traction  &  Light  Bonds  Offered. — Balti- 
more banking  interests  are  offering  $200,000  first-mortgage 
ind  collateral-trust  5  per  cent  gold  bonds  of  the  Roanoke 
Traction  &  Light  Company,  due  Aug.  i,  1958,  at  95  and 
nterest.  According  to  a  circular  describing  the  offering, 
the  company  owns  and  controls  the  street  railways  and  the 
electric  light  and  power  business  in  and  about  the  city  of 
Roanoke,  Va.  The  authorized  bonded  debt  of  the  company 
s  $3,000,000,  as  follows:  $1,450,000  outstanding,  including 
he  above  $200,000;  $750,000  reserved  to  retire  $750,000  Roan- 
ike  Railway  &  Electric  first-mortgage  5  per  cent  bonds; 
5800,000  issuable  only  for  future  extensions,  etc.,  at  not 
)ver  85  per  cent  of  cost.  The  company  has  $1,000,000  stock, 
ill  of  which  was  purchased  by  the  American  Railway  Com- 
)any  in  iqio.  The  entire  $500,000  stock  of  the  Roanoke  Rail- 
way &  Electric  Company  is  pledged  under  the  mortgage, 
vhich  also  covers  all  other  property  owned,  including  a 
jooo-hp  hydroelectric  plant  on  the  Roanoke  River,  4J/2  miles 
rom  the  city,  and  a  3000-hp  steam  plant.  Gross  earnings 
•f  the  company  in  the  six  months  ended  Dec.  31.  191 1,  were 
5259,219  and  net  earnings  were  $128,094. 

H.  L.  Doherty  vs.  American  Gas  &  Electric  Company. — 
Dn  April  4,  before  Judge  Bischoff,  in  the  Superior  Court, 
-fenry  L.  Doherty  sought  an  injunction  against  the  Ameri- 
an  Gas  &  Electric  Company,  of  which  he  was  formerly 
►resident  and  is  now  a  director,  to  restrain  the  company 
rom  selling  $1,000,000  of  its  common  stock  until  deter- 
nination  of  his  rights  to  exercise  an  option  which  he  claims 
o  hold  on  this  amount  of  American  Gas  &  Electric  stock. 
Reference  to  this  point  of  difference  was  made  in  these 
;olumns  March  25  and  30.  It  was  stated  to  the  court  that 
^r.  Doherty  was  instrumental  in  reorganization  of  the 
electric  Company  of  America,  the  outcome  of  which  wa- 
he  incorporation  of  the  American  Gas  &  Electric  Company 
on  Dec.  20,  1906)  with  Mr.  Doherty  as  its  president, 
t  was  contended  by  Mr.  Doherty  that  the  promoters  gave 
lim  a  five-year  option  on  $1,000,000  common  stock,  under 
he  terms  of  which  he  could  claim  the  stock  on  payment  at 
lar.  It  was  stated  that  when  he  offered  $1,000,000  in  Janu- 
ry  last  he  was  told  that  he  never  had  such  an  option.  De- 
ision  was  reserved. 

Westinghouse   Machine   Plan   Ready   for   Adoption. — The 

nancial  plan  of  the  Westinghouse  Machine  Company  to 
icrease  the  capital  stock  of  the  company  has  been  com- 
leted  and  now  awaits  only  the  formal  action  of  the  cred- 
;ors'  committee  to  be  put  into  effect.  The  plan  provides 
Dr  the  issue  of  6  per  cent  preferred  stock  and  for  the 
eduction  of  the  present  bond  issue  to  $7,500,000.  Under 
lis  plan  noteholders  are  to  receive  75  per  cent  of  their 
laims  in  6  per  cent  first  and  refunding  mortgage  bonds, 
D  per  cent  in  the  new  preferred  stock  and  15  per  cent  in 
ash.     The   preferred   stock   will   be   entitled   to   a   preferen- 


tial dividend  of  6  per  cent  and  to  a  further  one-half  of  i 
per  cent  for  each  i  per  cent  above  6  per  cent  paid  on  the 
common  stock.  Since  the  lirst  of  the  year  the  business  of 
the  company   has  been   exceedingly  gratifying. 

Montreal  Tramways  &  Power  Sells  Notes.— The  Montreal 
Tramways  &  Power  Company  has  sold  $5,000,000  three-year 
6  per  cent  collateral-trust  gold  notes,  dated  April  i,  1912, 
and  maturing  April  i,  1915,  to  New  York  banking  interests 
which  offered  them  for  sale  this  week.  The  notes  are  sub- 
ject to  call  at  100  and  interest  on  any  interest  date.  They 
are  secured  by  pledge  of  $6,000,000  5  per  cent  debenture 
stock  of  the  Montreal  Tramways  Company  and  additional 
collateral  carrying  the  voting  stock  control  of  companies 
doing  the  entire  street  railway  business  in  Montreal  and 
owning  large  water-powers  on  the  St.  Lawrence  River  and 
plants  for  the  distribution  of  energy  for  electric  light  and 
power  purposes  in  the  city  of  Montreal.  This  issue  will 
result  in  the  retirement  of  all  floating  indebtedness  of  the 
company  and  no  further  financing  is  contemplated  during 
the  life  of  these  notes. 

AUis-Cbalmers  Receivership. — With  a  view  to  expediting 
the  reorganization  of  the  Allis-Chalmers  Company  D.  W. 
Call,  president  of  the  company,  and  General  Otto  H.  Falk, 
of  Milwaukee,  president  of  the  Merchants  and  Manufac- 
turers' Association,  were  appointed  receivers  for  the  com- 
pany on  April  6.  These  appointments  were  made  upon  ap- 
plication of  the  First  National  Bank  and  the  Wisconsin 
National  Bank,  of  Milwaukee,  and  W.  W.  Nichols,  a  security 
holder  of  the  company.  A  member  of  the  stockholders' 
committee  said  on  April  10  that,  although  he  could  not 
state  the  exact  number  of  assents  to  the  plan,  it  seemed 
certain  that  it  would  be  carried  through  successfully. 

McCrum-Howell  Progress.— .A.  bankers'  committee  has 
been  appointed  to  represent  the  banks  in  the  reorganization 
of  the  McCrum-Howell  Company,  consisting  of  A.  H. 
Wiggin,  president  of  the  Chase  National  Bank,  of  New 
York;  Herman  Waldeck,  vice-president  of  the  Continental 
Commercial  National  Bank,  of  Chicago,  and  John  C.  Mc- 
Keon,  vice-president  of  the  National  Park  Bank,  of  New 
York.  A  stockholders'  committee  will  also  be  formed,  it  is 
understood,  to  represent  shareholders  in  New  York,  Boston, 
Philadelphia,  Chicago  and  St.  Louis.  The  receivers  of  the 
company  are  E.  R.  Stettinius  and  W.  D.  Woodin. 

Sedalia  (Mo.)  Light  &  Traction  Reorganization. — A  plan 
for  reorganization  of  the  Sedalia  (Mo.)  Light  &  Traction 
Company  has  been  deposited  with  the  New  York  Trust 
Company,  as  depositary,  by  the  committee  representing 
holders  of  the  Manhattan  Trust  Company's  certificates  for 
the  utility  company's  first-mortgage  5  per  cent  bonds. 
Bondholders  who  have  not  deposited  may  yet  participate 
in  the  plan  if  they  deposit  their  bonds  on  or  before  April  19. 

New  England  Investment  &  Securities  Bill  Favored. — The 
Massachusetts  legislative  committee  on  street  railways  has 
reported  favorably  on  a  bill  which  was  petitioned  by  the 
New  England  Investment  &  Securities  Company,  Spring- 
field, Mass.,  giving  the  New  York,  New  Haven  &  Hartford 
Railroad  Company  the  right  to  acquire  street  railway  lines 
in  the  southern  part  of  the  State. 

Mount  Hood  (Ore.)  Railway  &  Power  Company  Changes 
Ownership.— The  Portland  Railway,  Light  &  Power  Com- 
pany, of  Portland,  Ore.,  has  purchased  the  Mount  Hood 
Railway  &  Power  Company,  of  the  same  city,  whose  prop- 
erties include  a  hydroelectric  plant  and  20  miles  of  steam 
road,  the  combined  valuation  of  which  is  placed  at  about 
$5,000,000. 

Consolidated  Gas,  Electric  Light  &  Power  Debenture 
Stock  Authorized. — The  Maryland  State  Legislature  has 
approved  the  bill  authorizing  the  Consolidated  Gas.  Electric 
Light  &  Power  Company,  of  Baltimore,  to  issue  debenture 
stock,  to  which  reference  was  made  in  these  columns  March 
2,   1912. 

MARKET  PRICES. 

April  3.   .^pril  10 


.Mlis-Chalmers     1 ' 

.\Ilis-Chalmers,    pf...      554 
.'Xmalgainaled    Cop...    82 
Boston    Edison     ....295 
C'inonwealth    Kdison.146 


April  3.  .\pril  10. 

2           Mackay    Companies..    SO  84i^ 

5'/.       Mackav    Cos.,    pf 69'/^  69^' 

S\H       Philadelphia  Elec ]8'/J  18 

291           Western    Union 83li  83 

146^       Westinghouse    76  76;4 


Elec.     Storace     Btv .  .  .    S4'/l        55'4       Westinghouse,  pf.  ...  122'/$        122^' 
General     Electric 167^2        171 

"I.ast    price   quoted. 
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Personal 

Sir  J.  J.  Thomson  li.is  hrcn  a])i>i'iiur(l  by  Kiiin  licorgc 
\    .1  iiuiiihiT  i>|   the  (.)r(l»M-  of  Merit 

Mr.  Frank  Conley  lia.s  l>ocn  apijoiiilid  Kiiural  Mipirintt-u- 
iliiit  of  tlu-  Do  Kall)-S\cani()ri'  (111.)  l-.lictrii-  (.'.impaiiy.  ot 
w  tiiili    lio    was    formerly    cliicf    engineer. 

Mr.  U.  N.  Bethell,  prcsiili-nt  of  the  New  York  Telephone 
lUnipaiiy,  was  elected  a  director  of  the  Western  h'.lectric 
l\)nipany,  sncceedinn  Mr.  h.  U.  Welles,  at  the  annual  nuet- 
inu   in   (."hicajjo  on    l'"eh.  4. 

Mr.  Aldis  E.  Hibner  has  resigned  as  power  engineer  of 
the  Livingstone-Niagara  Power  Company  to  accept  a  po- 
sition as  electrical  commercial  manager  of  the  Empire 
C.a>  I'v:   r.lectric  Ctnnpany,  Anburn,  N.  J. 

Mr.  Warren  Partridge  has  resigned  as  general  superin- 
tendent of  the  Springheld  (111.)  Light,  Meat  &  I'ower  Com- 
pany, to  become  general  manager  of  the  Pcnn  Public  Serv- 
ice Company,  with  headquarters  at  Clearfield.  Pa. 

Mr.  W.  A.  Everson  has  resigned  his  position  as  secre- 
tary, manager  and  contract  agent  of  the  Hamilton  (()hio) 
Gas  &  Electric  Company  to  become  associated  with  tlie 
i'>onhoff  &  Joyce  Company,  having  headquarters  in 
Cincinnati. 

Mr.  Ralph  D.  Mershon  lias  been  appointed  consulting  en- 
gineer and  inspector  of  machinery  and  materials  for  the 
Inawashiro  Hydroelectric  Power  Company,  Japan,  which  is 
building  a  generating  plant  of  an  initial  capacity  of  "5-000 
hp.  the  electrical  energy  to  be  transmitted  145  miles  to 
Tokyo  at  110,000  volts. 

Dr.  Friedrich  Niethammer,  professor  of  electrical  en- 
gineering at  the  Tecimische  Hochschule,  Briinn,  Austria,  the 
well-known  engineer  and  writer  on  electrical  engineering 
subjects,  is  spending  a  month's  vacation  in  this  country 
visiting  the  points  of  interest  in  the  eastern  section  of  the 
Cnited  States  and  Canada. 

Mr.  Peter  Junkersfeld,  of  the  Commonwealth  Edison 
Company,  Chicago,  delivered  an  address  on  March  29  be- 
fore the  students  and  faculty  of  the  College  of  Engineering 
of  the  University  of  Illinois  on  "Engineering  and  Business 
Development."  Mr.  Junkersfeld  is  a  graduate  of  the  Uni- 
versity of  Illinois,  class  of  1895. 

Mr.  Irving  H.  Reynolds  has- returned  to  the  engineering 
department  of  the  AUis-Chalmers  Company.  Mr.  Reynolds 
was  for  twenty  years  identified  with  that  company  and  held 
the  position  of  chief  engineer.  For  the  past  few  years  he 
has  been  vice-president  and  general  manager  of  the  William 
Todd  Company,  of  Youngstown,  Ohio. 

Mr,  Thomas  Edward  Fox  has  resigned  as  superintendent 
for  the  Housatonic  Power  Company  at  Greenwich,  Conn., 
to  become  associated  with  the  Greenwich  Engineering  Com- 
pany, in  which  he  has  acquired  an  interest.  His  successor 
will  be  Mr.  G.  F.  Atwater.  a  graduate  of  the  Sheffield 
Scientific   School   at   Yale   University. 

Mr.  E.  E.  Shumway,  president  of  the  Rocky  Mountain 
Fuel  Company,  delivered  an  address  on  April  4  before  the 
Colorado  Electric  Club  on  "Electrical  Appliances  in  Coal 
Mining,"  in  which  he  presented  many  interesting  facts 
with  regard  to  labor  saving  and  installation  and  mainte- 
nance costs,  as  compared  with  steam  installations,  with  coal 
at   50  cents  per  ton  at  the  mine  surface. 

Mr.  Dana  Pierce,  who  has  had  charge  of  the  electrical  de- 
partment of  the  Underwriters'  Laboratories  at  Chicago  for 
the  past  six  years,  has  been  appointed  electrical  engineer 
and  agent  of  the  Underwriters'  Laboratories  in  charge  of 
the  New  York  office  at  135  William  Street.  Mr.  Pierce 
graduated  from  Amherst  College  in  1888  and  pursued  stud- 
ies at  Harvard.  Cornell  and  Johns  Hopkins. 

Mr.  Elmer  P.  Morris,  vice-president  of  the  Morris  Iron 
Company,  has  established  his  headquarters  at  the  office  of 
the  company  at  90  West  Street,  New  York,  where  he  will 
take  charge  of  the  sales  department  for  domestic  and  for- 
eign business.  For  over  a  year  Mr.  Morris  has  superin- 
tended the  construction  and  equipment  of  the  plant  at  Fred- 
erick, Md.  Mr.  Oscar  B.  Coblentz  \\n\\  hereafter  look  after 
the  manufacturing  end  of  the  business. 

Prof.  Theodore  W.  Richards,  of  Harvard  University,  has 


had  awarded  him  tiie  Willard  Gibb.s  gold  medal  of  tlie  (  hi- 
cago  section  uf  tiie  American  (  hemical  Society.  This  medal' 
is  awarded  every  year  in  recogniti<»n  of  some  notable  si  u  n- 
tilic  work  in  chemistry.  It  will  he  presented  to  the  ri  .  ip- 
ieiit  at  a  meeting  to  be  held  in  the  Hotel  Sherman,  Chic  a;;o, 
on  the  eveninj.;  of  May  17.  At  that  lime  Professor  Ricliards 
will  give  an  addiess  on  "Atomic  Weights." 

Mr.  Y.  Ishikawa,  electrical  engineer  of  the  Kyoto  i\le(iric 
Light  Comi)any,  Kyoto,  Jai)an,  is  on  a  visit  to  this  coinilry, 
where  he  will  remain  for  abinit  two  months.  During  his 
stay  Mr.  Ishikawa  will  visit  New  York,  .Schenectady.  .Niag- 
ara h'alls,  Pittsburgh  and  Washington.  He  will  tlien  sail 
for  Europe,  touring  England,  (Jerniany.  .Switzerland,  Italy, 
I'rance,  etc.,  until  October,  passing  thence  via  the  Siberian 
Railroad  across  the  continent  to  Manchuria  and  Jai)an.  thu» 
circling   the   globe. 

Mr.  J.  Tachihara,  consulting  engineer  for  the  Inawashiro 
Hydroelectric  Company  of  Japan,  sailed  April  10  on  the 
S..S.  Caronia  for  England.  As  noted  in  these  columns  March 
0,  Mr.  Tachihara  visited  this  country  for  the  purpose  of  not- 
ing developments  in  hydroelectric  installations  and  while 
here  inspected  all  of  the  notable  plants.  While  abroad  he 
will  visit  England,  Germany,  Norway  and  Sweden,  and  he 
will  return  to  the  United  States  via  England  in  June  on  hu 
homeward  journey. 

Mr.  Edward  K.  Price  has  been  appointed  advertising  man- 
ager of  the  .Standard  Underground  Cable  Company,  Pitts- 
burgh, Pa.  Mr.  Price  was  for  a  number  of  years  in  the 
publicity  department  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  but  for  the  past  two  years  has  been 
engaged  in  agency  work  with  Mr.  G.  P.  Blackiston.  Mr. 
Price  is  an  electrical  engineer  by  profession,  which,  together 
with  his  advertising  experience,  makes  him  especially  well 
fitted    for    his    new    work. 

Mr.  A.  S.  Duncan  and  Mr.  A.  Podmore,  members  of  the 
engineering  staff  of  the  National  Telephone  Company  of 
Great  Britain,  who  were  transferred  to  the  Post  Office 
-Department  when  the  National  company  was  taken  over 
by  the  government,  have  been  appointed  assistant  electri- 
cian and  assistant  engineer  respectively  to  the  Constanti- 
nople Telephone  Company  (Societe  Anonyme  Ottomane 
des  Telephones  de  Constantinople)  and  will  shortly  pro- 
ceed to   Constantinople  to  take  up   their  duties. 

Mr.  Gleeson  Murphy,  vice-president  of  the  General  Mo- 
tor Truck  Company,  has  returned  to  Detroit  from  a  trip 
to  New  York,  Philadelphia  and  Boston,  where  he  deliv- 
ered a  series  of  talks  to  the  sales  organizations  at  the 
various  branches  and  ascertained  the  conditions  for  spring 
business.  Mr.  Murphy  is  favorably  impressed  w^ith  the 
general  situation,  having  found  the  motor-truck  market 
very  active,  especiallj-  in  Boston,  where  the  business  com- 
pares well  with  New  York  and  Philadelphia. 

Mr.  C.  W.  Scott,  who  has  for  the  past  four  or  five  years 
handled  the  switchboard-appliance  department  of  the  gen- 
eral offices  of  the  Westinghouse  Electric  &  Manufactur- 
ing Company,  at  East  Pittsburgh,  Pa.,  has  accepted  a  posi- 
tion as  district  sales  manager  of  the  Economy  Fuse  & 
Manufacturing  Company,  having  charge  of  the  sales  in 
the  New  York  territory,  with  offices  at  106  Fulton  Street, 
New  York.  Mr.  Scott's  extensive  experience  in  the  appli- 
ance field  will  prove  of  great  value  to  the  company  in  his 
present    position. 

Prof.  James  E.  Denton,  who  recently  retired  from  .strenu- 
ous activities  as  an  engineer  and  member  of  the  faculty 
of  Stevens  Institute  of  Technology,  with  which  he  had 
been  long  associated,  was  the  recipient  of  a  token  of  esteem 
in  the  form  of  a  watch  and  fob  accompanied  by  an  en- 
graved testimonial  containing  the  signatures  of  a  majority 
of  the  alumni  and  professors  of  the  institute.  Professor 
Denton,  who  graduated  from  Stevens  Institute  in  187S. 
was  the  first  alumnus  to  receive  the  degree  of  doctor  of 
engineering  from  that  school. 

Mr.  Paul  Doty,  vice-president  and  general  manager  of 
the  St.  Paul  (Minn.)  Gas  Light  Company,  which  controls 
the  Edison  Light  &  Power  Company  and  the  St.  Paul 
Light,  Heat  &  Power  Company,  will  receive  the  sin- 
cere sympathy  of  his  friends  on  the  occasion  of  the  death 
on  March  31  of  his  wife,  a  daughter  of  General  I.  N.  Stiles, 
of    Chicago.      Mrs.    Doty,   who   was    for   a    time    associated 
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ith  Miss  Jane  Addanis  at  Hull  House,  Chicago,  had  al- 
ays  taken  an  active  interest  in  welfare  work,  both  public 
id  private,  and  in  civic  improvement  work. 
Mr.  Charles  Norman  Fay,  formerly  prominent  in  public 
ility  administration  in  Chicago,  has  written  a  book,  en- 
tled  "Big  Business  and  Government,"  in  which  he  ad- 
mces,  in  an  interesting  manner,  his  ideas  of  the  compara- 
k^ely  recent  development  of  "big  business"  as  deduced 
om  his  own  experience.  A  Harvard  graduate,  Mr.  Fay 
itered  the  banking  business  in  Michigan  as  a  young  man, 
it  in  1879  he  went  to  Chicago  and  became  general  man- 
ner of  the  Bell  Telephone  Company  of  Illinois.  About  two 
'ars  later,  when  the  Chicago  Telephone  Company  was  or- 
mized,  Mr.  Fay  was  made  vice-i)resident  and  general  man- 
ner of  the  new  company,  and  he  continued  in  this  po- 
tion until  about  1888,  when  he  resigned  to  become  presi- 
int  of  the  Chicago  Gas  Trust.  In  the  year  1886,  or  there- 
)Outs,  Mr.  Fay  organized  the  Chicago  Arc  Light  & 
ower  Company,  which  combined  a  numl)er  of  small  block- 
jhting  plants  in  the  central  business  district  of  Chicago, 
his  enterprise  was  afterward  merged  with  the  predecessor 
■  the  present  Commonwealth  Edison  Company.  Mr.  Fay 
signed  the  presidency  of  this  company  at  the  same  time 
:  left  the  telephone  business,  and  engaged  in  a  manufac- 
ring  business  in  New  York. 

Mr.  William  Carroll,  a  faithful  public  servant,  retired  as 
ty  electrician  of  Chicago  on  March  19,  his  resignation  to 
ayor  Harrison,  presented  when  the  latter  took  office  over 

year  ago,  having  been 
:cepted  finally.  Mr.  Car- 
5II  has  been  connected 
ith  the  Department  of 
lectricity  of  the  city  of 
hicago  and  its  predeces- 
)r,  the  Bureau  of  Fire- 
arm Telegraph,  for 
lirty-eight  years.  He 
as  a  practical  man,  self- 
ught  in  electrical  mat- 
rs,  and  he  began  work  in 
5/4  as  a  lineman,  his  first 
:cupation  being  to  dig  a 
)st-hole.  Thereafter  he 
as  made  successively 
ittery  man,  repairer,  as- 
stant  operator  in  the  fire- 
arm department,  oper- 
or,    superintendent    of    construction    for    the    Department 

Electricity  when  that  was  formed,  and  in  May,  1905,  he 
as  appointed  city  electrician  by  Mayor  Dunne.  He  was 
appointed  by  Mayor  Busse,  although  the  latter  was  of 
)posite  political  faith  from  Mayor  Dunne.  Mayor  Harri- 
m  took  office  a  year  ago  and  received  the  resignation  of 
T.  Carroll,  with  those  of  all  the  other  heads  of  depart- 
ents  of  the  city  government.  A  year  elapsed  before  the 
"esent  Mayor  concluded  to  appoint  a  younger  man  and  a 
clinical  graduate  to  the  position,  in  the  person  of  Mr. 
ay  Palmer.  Mr.  Carroll,  who  was  born  in  Piqua,  Ohio,  in 
>5i,  is  a  modest,  unassuming  man,  but  his  wide  practical 
cperience  in  the  electrical  work  of  the  city,  with  which 
s  life  has  been  identified,  made  his  services  valuable.  Ho 
ijoyed  the  esteem  both  of  the  city  officials  and  the  clec- 
ical  public  in  Chicago.  He  was  city  electrician  nearly 
!vcn  years,  and  his  conduct  of  an  important  department 
irough  varying  administrations  was  never  assailed  by  the 
reath  of  scandal.  During  his  connection  with  the  fire- 
arm bureau  and  the  Department  of  Electricity  Mr.  Car- 
^11  has  seen  the  service  grow  from  the  nucleus  of  the 
resent  fire-alarm  and  police-telephone  bureaus  to  an  im- 
"»rtant  department  of  the  city  government  having  control 
f  street  lighting  and  all  the  electrical  affairs  of  the  city,  with 
bout  400  employees,  and  spending  about  $1,300,000  a  year. 
Ir.  Carroll  was  very  popular  with  the  men  under  him,  and 
le  employees  of  the  inspection  bureau  and  the  force  of 
imp  trimmers  and  repairers  took  occasion  to  express  their 
'gard,  after  Mr.  Carroll's  retirement  from  oflfice,  by  pre- 
?nting  him  with  substantial  tokens  of  their  friendship.  Mr. 
arroll  is  a  widower  and  has  no  children.  Retiring  at  sixty- 
ne  with  the  modest  savings  of  a  lifetime,  he  intends  to 
njoy  the  rest  to  which  the  evening  of  a  well-spent  life  is 
ntitled. 
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Dr.  Rudolph  Diesel,  inventor  of  the  Diesel  internal-com- 
bustion engine,  arrived  in  New  York  on  -April  6  for  a  visit  of 
about  a  month.     Dr.   Diesel,  who  owes  his  title  to  the   In- 
stitute   of    Technology    of 
Munich,    received    a    very 
flattering    reception    at    a 
meeting     in     London     on 
March    15    of    the    British 
Institution    of    Mechanical 
Engineers.      According   to 
one    of   our    London    con- 
^^^     ^^  temporaries,         gangways, 

w    ^^^^^^  gallery  and  platform  were 

^^^^^^^^^  packed     to     their     utmost 

^^^^^^^^^^m  limit,  and  a  paper  read  by 

^^^^^^^^^HP  the  distinguished   inventor 

v^^^^^^Hlf  was     followed     with     the 

^^IUHPI^^  deepest  interest,  and  gave 

occasion   for  a  very   com- 
plimentary discussion.     In 
RUDOLPH  DIESEL.  the    discussion     a     promi- 

nent engineer  expressed 
the  opinion  that  the  double-acting,  two-stroke  cycle  Diesel 
engine  will  monopolize  the  marine  field,  and  another  en- 
gineer prophesied  that  it  would  certainly  supplant  the  high- 
speed vertical  steam  engine.  Referring  to  the  use  of  coal- 
tar  as  a  fuel,  one  of  the  speakers  mentioned  a  loo-hp 
Diesel  engine  which  has  been  running  satisfactorily 
for  a  year  on  ordinary  coke-oven  tar.  Dr.  Diesel,  in  some 
remarks  following  the  discussion  of  his  paper,  stated  that 
Lord  Kelvin  had  been  one  of  the  first  to  recognize  the 
importance  of  his  engine,  and  after  a  thorough  study  had 
advised  a  British  firm  to  undertake  its  manufacture.  The 
London  paper  will  be  presented  in  this  country  by  Dr. 
Diesel  at  St.  Louis  on  April  13,  at  Chicago  on  April  18  and 
before  the  American  Society  of  Mechanical  Engineers  in 
New  York  on  April  30.  Dr.  Diesel  is  a  director  of  the 
Busch-Sulzer  Brothers-Diesel  Engine  Company,  of  St. 
Louis,  which  firm  has  the  exclusive  American  rights  to  his 
patents. 


Obituary 


Mr.  Edward  H.  Anderson,  designing  engineer  of  the 
railway  department  of  the  General  Electric  Company,  died 
on  March  30  at  Schenectady,  N.  Y.  Mr.  Anderson  was 
born  March  17,  1868,  on  his  father's  cotton  plantation  in 
South  Carolina,  and  graduated  with  honors  from  the  elec- 
trical engineering  course  at  the  University  of  South  Caro- 
lina. He  entered  the  testing  department  at  Schenectad)' 
in  1895,  and  in  a  few  years  was  made  designing  engineer 
in  the  railway  department,  which  position  he  held  until 
his  death.  In  this  position  he  designed  and  developed 
apparatus  for  some  of  the  largest  railway  systems  in  this 
country.  He  obtained  a  number  of  important  patents  re- 
lating to  improvements  in  generators,  railway  motors,  con- 
trollers, electric  brakes  and  electric  power  transmission 
apparatus.  He  was  also  known  for  his  electric  automobile 
controller,  which  is  now  being  used  as  a  standard  appliance. 
For  a  time  Mr.  Anderson  applied  himself  closely  to  improv- 
ing the  design  of  railway  apparatus,  and  the  railway  motors 
in  general  use  to-daj-  bear  evidence  <S{  the  importance  of 
his  work.  Not  only  did  he  possess  a  mind  capable  of 
grasping  every  detail  of  the  design  and  theory  of  electrical 
apparatus  but  he  was  singularly  gifted  with  the  power  of 
being  able  to  explain  electrical  problems  in  such  a  manner 
that  they  could  be  easily  appreciated  and  understood  by 
non-technical  railway  men  and  officials.  Because  of  this 
faculty  he  was  ever  in  demand  by  railway  engineers  and 
commercial  representatives.  Especially  noteworthy  is  his 
scientific  study  of  the  railway  motor  with  respect  to  its  per- 
formance, power  and  energy  consumption  and  heating 
imder  service  conditions.  In  1896  he  married  Miss  Mary 
F.  Anderson.  Both  he  and  his  wife  were  well  known  in 
the  social  life  of  Schenectady,  where  Mr.  .Anderson  was  a 
member  of  the  Mohawk  Club  and  the  Sigma  Nu  fraternity 
and  an  associate  member  of  the  A.  I.  E.  E.  The  widow 
and  two  children,  John  C.  and  Francis  B.,  and  a  number 
of  Mr.  Anderson's  friends  accompanied  the  body  to  Moore. 
Spartanburg    County,    S.    C,    for   interment. 
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(!.\|)SI1KN,  .\1.A.  -'I'lic  Noccalula  Ky.,  I.l.  \  I'wr.  Co.  i»  pInntiinK  10 
liiiild  an  electric  railway  from  Cadsden  to  Noccalula  I'alld,  a  diBlaiicc 
of    3;  J    miles,      l.ouis    llart,   Cad!«den,    is   interested. 

IRONn.M.K.  .M..\.  — Tlie  .\mcrican  Radiator  Co..  CliicaKO.  III.,  is  re 
ported  to  have  purchased  a  site  of  -100  acres  here  for  a  foundry  and, 
it  is  said,  contemplates  the  construction  of  a  hydroelectric  power  plant 
on  the  faliaha  River,  7  miles  from  the  site,  at  a  cost  of  hetwecn 
$1,000,000   and    $2,000,000.     W.    II.    Hill    is   president. 

C.\SA  GR.ANDK.  .\R1Z.— The  Casa  Grande  Ice  &  Cold  Storage  Co. 
contcmplalos  the  construction  of  an  electric  plant  to  supply  electricity 
for   lamps   and   motors   here.      Fred    Ilimipliicy   is   president. 

IMldKNIX,  ARIZ. — The  Gila  I'wr.  Co.  is  planniuR  to  build  a  large 
storage  reservoir  at  a  horseshoe  bend  in  the  Gila  Box  Canyon.  The  com- 
pany will  construct  a  tunnel  1100  ft.  long  to  divert  the  water  to  a  gen- 
cratinK   plant   which  will   be  located  at   the   lower  end  of  the  canyon. 

WINKKI.MAN.  ARIZ.— The  Winkelman  Wtr.  Co.  has  made  arrange- 
ments to  secure  electricity  from  the  plant  of  the  Ray  Consol.  Copi)er  Co.. 
in  Hayden,  to  supply  electricity  for  lamps  and  motors  here  and  also  for 
operating  the  pumping  plant  for  irrigating  the  VVinsor  ranch.  Norman  H. 
Morrison    is    interested. 

II.'VMBURG,  ARK. — The  City  Council  is  contemplating  issuing  addi- 
tional bonds  to  provide  funds  for  improvements  and  extensions  to  the 
municipal   electric-light   plant  and  water-works  system. 

LITTLE  ROCK,  ARK.— The  Arkansas  Cold  Storage  Co.  has  applied 
to  the  City  Council  for  a  30year  franchise  to  supply  electricity  in  this 
city. 

PINE  KLUFF,  ARK.— The  Pine  Rluflf  Co.  is  planning  lo  enlarge  its 
electric  power  house  on  West  Fourth  Street  and  will  install  additional 
machinery. 

.\L.\MED.A,  CAL. — Bids  will  soon  be  called  for  supplying  the  city 
of   Alameda   with   electricity   to   operate  the  municipal   plant. 

-ALTURAS,  CAL. — Preparations  are  being  made  for  tapping  Cowhead 
Lake  by  a  tunnel  for  the  purpose  of  supplying  water  to  operate  an  elec- 
tric light  and  power  plant  and  also  to  irrigate  thousands  of  acres  of 
land  in  the  Surprise  valley.  The  project  involves  an  expenditure  of 
about    $500,000. 

B.\KERSFIELD,  CAL. — The  franchise  to  erect  electric  transmission 
lines  on  the  roads  and  highways  of  Kern  County  was  sold  to  the  San 
Toafluin   Lt.   &  Pwr.   Co.   for  $2,000. 

EUREK.A,  CAL. — The  Hammon  Eng.  Co.  has  awarded  a  contract  to 
the  Western  States  Gas  &  El.  Co.,  Eureka,  to  install  an  electric  plant 
at  the  Jacoby  Creek  quarries.  The  contract  calls  for  the  installation  of 
derricks  and  hoists  and   the   erection   of  4  miles  of   transmission   line. 

FRESNO,  CAL. — Preliminary  steps  have  been  taken  by  the  Park  Com- 
missioners for  the  installation  of  electric  motors  in  Roeding  Park  to 
replace  the  gasoline  engines  now  in  use  for  pumping  water  for  irrigating 
purposes.  It  is  also  proposed  to  use  electricity  for  illuminating  the  park 
during    the    summer    months. 

GLENDALE,  CAL. — The  Board  of  Trustees  has  authorized  the  instal- 
lation of  an  ornamental  street-lighting  system  on  Fourth  Street,  Grand 
Boulevard  knd  Glendale  Avenue.  Ornamental  lamp  standards  carrying 
five-lamp  clusters  will  be  erected.  Service  from  the  municipal  electric- 
light  plant  will  soon  be  extended  to  the  newly  annexed  territory,  for 
which   $40,000  in  bonds  was  recently  voted. 

GREENVILLE,  CAL.— The  Indian  Valley  Lt.  &  Pwr.  Co.  is  prepar- 
ing to  extend  its  transmission  lines  from  Greenville  to  Crescent  Mills, 
Taylorsville   and   Indian    Falls   in   the   near   future. 

LAKEPORT,  CAL. — Suits  to  obtain  possession  of  the  entire  shore 
line  of  Clear  Lake  have  been  filed  by  the  Yolo  Wtr.  &  Pwr.  Co.  against 
the  property  owners.  The  company  proposes  to  raise  the  lake  10  ft. 
above  the  low-water  mark  to  supply  water  to  irrigate  200,000  acres  in 
Yolo   County   and  to  generate   electricity   for  lamps  and  motors. 

LANCASTER,  CAL.— The  Southern  Sierras  Pwr.  Co.,  which  is  erect- 
ing a  transmission  line  from  Inyo  County  to  San  Bernardino  and  vi- 
cinity, has  agreed  to  erect  a  branch  line  from  the  main  line  to  pierce 
the  section  of  Antelope  Valley  lying  east  of  the  Southern  Pacific  tracks 
as  soon  as  25,000  acres  are  bonded  for  $1  per  acre  and  agreements 
signed  for  the  use  of  2000  hp. 

MODESTO,  CAL. — The  Yosemite  Pwr.  Co.  has  submitted  a  proposi- 
tion to  the  Modesto  and  Turlock  irrigation  districts  regarding  the  con- 
struction of  joint  reservoirs  and  the  removal  of  the  La  Grange  power 
plant  above  the  proposed  dam,  so  that  the  water  used  for  generating 
power  may  be  utilized  for  irrigation   purposes. 

PL.ACERVILLE,  CAL.— The  San  Francisco-Oakland  Terminal  Pwr. 
Co.  has  purchased  the  property  of  the  Sierra  Water  Supply  Co.  The 
water  rights  and  property  of  the  El  Dorado  Water  and  Deep  Gravel 
Mining  Co.   are  included  in  the  deal. 

REDLANDS,  CAL. — The  promoters  of  the  proposed  electric  railway 
which  will  connect  San  Bernardino  Valley  with  San  Diego  are  plan- 
ning to  invade  Yucaipa  Valley  with  a  branch  line.  Frank  Helen  and 
A.  H.   Koebig,  Los  Angeles,  are  interested. 

ROSEVILLE,    CAL.— Sealed   bids   will   be   received   by   J.    H.    Stinehan, 


clerk   uf    lloaid   uf   TruntccH,   until    April   29    for   furnishinK    niulcriali  tni 
crcclinK   »  disiributinK   plant   for   the  city   of   Roicvillc. 

SACK.\MKNTO,  CAL. — The  Hoard  of  Trumccs  hai  adopted  an  ordi 
nnncc  |irovidin«  for  the  inMallation  of  clcctroliem  by  the  property  own- 
CIS  alcjnR  J,  K  and  L  Streets  an<l  across  thuroUKhfares  from  Alleys  1 
and  J  to  L,  to  he  turned  over  lo  the  cily  when  inHtallcd.  The  ordinancf 
also  provides  for  the  ■ii.'iiiilcn.inee  of  the  system  by  the  cily  when  com 
pletcd. 

SAN  BERNARDINO.  CAL— Grading  is  being  done  for  the  tracklen 
trolley  line  of  the  Lone  i'ine  Utilities  Co.,  which  will  operate  frotti 
Swarthout  Canyon  region  to  Cajon  Pass,  connecting  with  the  main  line^ 
of  the  Santa   I'°e  and  Salt  Lake  railroads  at  the  latter  place. 

SAN  FRANCISCO,  CAL.— Scaled  bids  will  be  received  by  the  Uoird 
of  Public  Works  until  April  24  for  furnishing  and  installing  substation, 
equipment  for  the  Geary  Street  municipal  railway  in  accordance  witli 
plans  and  specifications  on   file  with  the  board. 

SAN  FRANCISCO,  CAL.— The  Universal  El.  &  Gas  Co.  has  ac 
quired  a  site  on  Brannan  and  First  Streets,  on  which  it  will  erect  a 
large  plant  to  furnish  illumination  in  this  and  other  cities  around  thr 
bay.     Claus   A.      and   Rudolph   Spreckels   arc   interested  in  the   company. 

S,\N  FRANCISCO,  CAL.— At  an  election  held  recently  the  propofi 
tion  to  purchase  the  property  of  the  Bay  Cities  Telephone  Co.  to  bt 
owned  and  operated  by  the  municipality  was  carried.  Another  election 
will  be  called  to  vote  to  authorize  the  city  to  issue  $6,000,000  in  bonds 
to   pay   for  the  system. 

SAN  J.ACINTO,  CAL.— The  Ramona  Pwr.  &  Irrigation  Co.  is  re 
ported  to  have  financed  its  project  and  will  soon  begin  work  on  it' 
large   power    plant   in   the   San   Jacinto    Mountains. 

S.\N  JACINTO,  CAL.— The  local  electric-light  plant  owned  by  Roach 
&  Cliambers  has  been  purchased  by  the  Southern  Sierra  Pwr.  Co.  As 
soon  as  the  transmission  lines  of  the  company  are  completed  in  the  valle^ 
a  24-hour  service  will  be  established. 

SANTA  MONICA,  CAL. — The  promoters  of  an  electric  mono-railwa> 
system  have  applied  for  a  franchise  to  operate  a  railway  from  tidewatei 
to    the    Los    Angeles    city    limits. 

TULARE,  CAL. — The  Tulare  Pwr.  Co.  is  planning  to  extend  its  trans 
mission  lines  into  the  Earlimart  country  and  to  erect  a  substation  in  tJi< 
vicinity  of  Pixley. 

WOODLAND,  CAL. — Preparations  are  being  made  by  the  West  Sid< 
El.  Ry.  Co.  for  the  construction  of  a  railway  from  Woodland  to  Re 
Blutf.  The  line  will  be  extended  south  to  Davis  and  through  thi 
Montezuma  hills  to  connect  with  the  .'\ntioch  railway  at  a  point  ne,n 
Rio  Vista. 

BROOKFIELD  CENTER,  CONN.— A  movement  has  been  started  ' 
secure  the  extension  of  the  electric-lighting  service  of  the  Danbur' 
&  Bethel  Gas  &  El.  Lt.  Co.  to  Brookfield  Center.  The  plan  include 
lighting  the   streets  as   well   as   residences   and  business  houses. 

COLLINSVILLE,  CONN.— The  Collinsville  Co.  is  planning  to  buih 
another  dam  and  reservoir  on  the  Farmington  River,  about  a  mii 
below  its  present  works.  ,\  power  plant  will  be  erected  to  supply  elec 
tricity   to    operate    its   mills. 

HARTFORD,  CONN. — .At  an  election  held  recently  the  proposition  t( 
appropriate  $25,000  for  the  installation  of  a  new  police  signal  systen 
was  carried;  also  the  appropriation  of  $50,000  for  the  Gully  Brook  con 
duit    and    $50,000    for    pumping    station. 

MERIDEN,  CONN.— The  Meriden  El.  Lt.  Co.  has  awarded  a  con 
tract  for  the  erection  of  an  addition  to  its  power  plant  which  will  b« 
utilized  as  a  boiler  house.  Three  new  water-tube  boilers  will  be  m 
stalled. 

WASHINGTON.  D.  C— Plans  are  being  prepared  by  Milburn,  Heis 
ter  &  Co.,  Washington,  D.  C,  for  power  house,  etc.,  for  the  House  o: 
the  Good  Shepherd. 

WASHINGTON,  D.  C— Proposals  will  be  received  at  the  Bureau  oi 
Yards  and  Docks,  Navy  Department,  Washington,  D.  C,  until  May  II 
for  installing  three  electric  passenger  elevators,  one  in  the  naval  hospi 
tal  at  Chelsea,  Mass.;  one  in  the  naval  hocpital  at  Newport,  R.  I.,  aw 
one  in  the  naval  hospital  at  Portsmouth,  R.  I.  Plans  and  specification' 
may  be  obtained  on  application  to  the  above  bureau.  H.  R.  Stanfor- 
is  chief  of  bureau. 

WASHINGTON,  D.  C. — -A  new  lighting  system  similar  to  the  on 
which  has  been  installed  around  the  White  House,  the  Treasury  and  th' 
State,  War  and  Navy  building  will  be  erected  on  Seventh  Street  be 
tween  Pennsylvania  Avenue  and  New  York  Avenue.  The  merchants  oi 
Pennsylvania  Avenue  between  Seventh  Street  and  Washington  Circl 
have  petitioned  the  commissioners  to  install  a  new  lighting  systen; 
The  Electrical  Department  is  planning  to  install  new  incandescent  lamp 
on   several  streets  of  the  city. 

TAMPA,  FLA. — Bids  are  being  received  by  H.  M.  Stanford,  manage 
of  the  Tampa  Bay  Hotel,  for  the  installation  of  an  electric-power  plar 
at  the  hotel,  to  replace  the  old  plant  recently  sold. 

AMERICUS,  GA. — The  State  Railroad  Commission  has  granted  th 
.\mericus  Gas  &  El.  Co.  permission  to  issue  $100,000  in  capital  stock  an 
$350,000  in  bonds  under  the  following  conditions:  The  company  sha 
be  allowed  to  issue  $100,000  in  stock  and  $275,000  in  bonds  to  pay  fc 
the  present  property,  the  bonds  to  be  sold  at  not  less  than  85.  In  add 
tion  an   issue  of  $10,000   in  bonds  has  been   approved   for   working  capit. 
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md  $15,000  in  bonds  for  immediate  improvemtnts  aiid  extensions,  niak- 
ng  a  total  of  $300,000.  The  company  was  also  authorized  to  issue 
^50,000  in  bonds  for  future  improvements  and  extensions,  subject  to 
;he  approval    of   the   commission. 

MACON,  GA. — The  Central  Georgia  Transmission  Co.,  a  subsidiary 
af  the  Central  Georgia  Pwr.  Co.,  has  applied  to  the  State  Railroad 
Commission  for  approval  of  a  proposed  stock  and  bond  issue  of  $4,500,- 
300,  the  proceeds  to  be  used  for  the  erection  of  tower  transmission  lines 
from  Macon  and  Griffin  into  Atlanta  in  the  vicinity  of  Lakewood 
Heights  mid  the  erection  of  power  stations  to  supply  electricity  in 
Atlanta. 

BOLSE,  IDAHO.— The  Great  Shoshone  &  Twin  Falls  VVtr.  Pwr.  Co., 
Fwin  Falls,  is  planning  to  erect  a  transmission  line  from  Mountain  Home 
;o   Boise,  a   distance   of   50   miles. 

IDAHO  FALLS,  IDAHO.— The  Idaho  Falls  El.  Ry.  has  secured 
right-of-way  and  will  soon  begin  work  on  construction  of  its  proposed 
ilectric  railway  between  Idaho  Falls,  Lincoln,  Ammon,  lona  and  Heise, 
t  distance  of  40  miles.     H.   S.    Sewell,   Idaho   Falls,   is  secretary. 

CHICAGO,  ILL.— The  directors  of  the  Chicago  Tel.  Co.  have  author- 
zed  the  early  sale  of  $15,000,000  in  bonds,  for  extensions  and  itn- 
jrovements  to  its  system. 

CHICAGO,  ILL. — Sealed  proposals  will  be  received  by  the  Commis- 
,ioners  of  Lincoln  Park  until  April  17  for  furnishing  and  erecting 
water-tube  boilers,  inclosing  brick  work,  induced-draft  apparatus,  breedi- 
ng and  chain  grate  stokers  for  the  proposed  central  heating  plant 
ocated  in  the  power  house  at  Lincoln  Park,  according  to  plans  and 
ipecifications  prepared  by  Perkins,  Fellows  &  Hamilton,  architects,  and 
Pierce,  Richardson  &  Neiler,  consulting  engineers.  Room  1409,  Man- 
lattan  Building,  Chicago.  Plans  and  specifications  may  be  obtained  at 
;he   office    of   the   consulting   engineers,    where   bids    will    also    be    received. 

EAST  MOLINE,  ILL. — Preparations  are  being  made  by  the  Tri-City 
^y.  &  Lt.  Co.  for  improvements  and  extensions  to  its  system  in  East 
\doline,  which  will  involve  an  expenditure  of  about  $100,000  and  in- 
:lude  laying  of  double  tracks  on  Third  Avenue  from  First  Street  to 
seventh  Street  and  on  Seventh  Street  from  Third  Avenue  to  First 
Vvenue,  installation  of  a  large  motor-generator  set  to  furnish  power  for 
;treet-car  line  and  extension  of  its  railway  system  to  the  factory  district 
lorth   of  the   railroad   tracks. 

FORT  SHERIDAN,  ILL.— Bids  will  be  received  at  the  office  of  J. 
I.  McAndrews,  constructing  quartermaster,  until  May  3,  for  furnishing 
md  installing  a  pressure  filter  plant,  pumps,  motors  and  a  hot-air- 
leating  system  in  the  pumping  station  at  Fort  Sheridan.  A  deposit  of 
;10  will  be  required  for  plans  and  specifications,  which  will  be  refunded 
ipon    return    of   same. 

HILLSBORO,  ILL. — The  proposition  to  grant  the  Hillsboro  El.  Ry. 
^o.  a  franchise  to  build  and  operate  an  electric  railway  to  Taylor  Springs, 

suburb,  has  been  appproved  by  the  voters  of  the  city.  Work  will 
oon  begin  on  construction   of  road. 

PERU,  ILL. — The  Citizens'  Ltg.  Co.,  La  Salle,  has  been  granted  a 
0-year  franchise  by  the  City  Council  to  erect  transmission  lines  into 
his  city   for  the  purpose   of  supplying  electricity  to  local  industries. 

SHELDON,  ILL. — The  local  electric-light  plant  has  been  purchased 
y  W.  B.  Harpole,  Momence,  111.,  who  operates  plants  in  Kentland  and 
lorocco.  Electricity  for  operating  the  system  here  will  be  transmitted 
rom    Kentland. 

BRAZIL,  IND.— The  Brazil  El.  Co.  has  applied  to  the  City  Council 
or   a   25-year   franchise   to    install    and    operate   a    steam-heating   plant. 

COON  RAPIDS,  lA. — S.  D.  Henry,  who  was  recently  granted  a  new 
ranchise,  will  enlarge  his  power  plant,  install  new  machinery  and 
xtend    the    transmission    lines    to    D'edham. 

LINEVILLE,  I  A. — Application  has  been  made  for  a  franchise  to  in- 
tall   an   electric-light   plant   here   by  John    L.    Therme,    of   Chicago,    111. 

MARSHAI.LTOWN,  lA. — An  option  has  been  taken  on  the  plant  and 
iroperty  of  the  Marshalltown  Lt.,  Pwr.  &  Ry.  Co.  by  William  Dows, 
saac  Smith,  John  Reed  and  R.  S.  Cook,  of  Cedar  Rapids.  If  the  plant 
s  taken  over,  substantial  improvements  and  extensions  will  be  made 
0   the   system,    which    will    involve   an    expenditure    of   about    $200,000. 

SWEA  CITY,  lA. — The  city  is  considering  the  installation  of  a 
nunicipal   electric-light   plant. 

VINTON,  lA. — Bids  will  be  received  by  W.  E.  Klingman,  city  clerk, 
/inton,  la.,  until  April  19  for  construction  of  power  house,  to  be  built 
iround  the  present  site,  construction  to  consist  of  about  200  cu.  yd.  of 
•einforced  concrete.  City  to  furnish  sand  and  concrete.  Plans  and 
ipecifications  are  on  file  at  the  office  of  the  city  clerk. 

B.ALDWIN,  KAN. — Improvements  are  contemplated  to  the  municipal 
ight  and  water  plant,  which  will  involve  an  expenditure  of  about  $18,000. 
Aorley  &  Black,  Kansas  City,  Kan.,  consulting  engineers,  are  in  charge 
>f  the  work. 

JEFFERSONTOWN,  KY.— Steps  have  been  taken  to  have  the  Louis- 
irille  Ltg.  Co.  extend  its  system  to  this  suburb  to  furnish  electricity  for 
lighting  the  streets  and  residences  here.  The  company,  it  is  said,  is 
willing  to  extend   its  service   provided  sufficient   business  is  guaranteed. 

SOMERSET,  KY.— The  United  Water,  Lt.  &  Trac.  Co.,  controlling 
he  water-works,  street  railway  and  electric-light  systems,  has  been 
aken  over  by  a  syndicate  of  Louisville,  New  Albany  and  Chicago  men. 
Vlartin    J.    InsuU,    of    New    .Mbany,    Ind.,    president    of    the    Louisville    & 


Northern  Ry.  &  Ltg.  Co.,  has  been  chosen  head  of  the  Somerset  com- 
pany. Henry  Klauber,  Bernard  Flexner  and  Robert  G.  Gordon,  all  of 
Louisville,  and  Samuel  Jnsull,  of  Chicago,  are  interested  in  the  deal. 

WILLIAMSBURG,  KY.— Surveys  are  being  made  by  H.  M.  Byllesby 
&  Co.,  Chicago,  of  Cumberland  Falls,  near  Williamsburg,  with  a  view 
of  erecting  a  hydroelectric  plant.  If  the  plant  is  erected,  electricity  will 
be   transmitted  to  Louisville. 

NEW  ORLEANS,  LA. — Plans  for  enlarging  the  drainage-plant  power 
station  to  furnish  electricity  for  municipal  lighting  are  being  prepared 
by  Superintendent  George  G.  Earl  of  the  Sewerage  and  Water  Board. 
The  central  power  .station,  which  furnishes  power  for  the  drainage  ma- 
chines, forms  the  nucleus  of  the  plan. 

CENTERVILLE,  MD. — Bonds  to  the  amount  of  $20,000  have  been 
voted    to    construct    a    municipal    electric-light    plant. 

ELKTON,  MD.— The  Home  Mfg.,  Lt.  &  Pwr.  Co.,  recently  incor- 
poiated,  proposes  to  acquire  a  small  plant  already  established.  A  new 
power  house  39  ft.  x  45  ft.  will  be  erected,  at  a  cost  of  about  $3,000, 
which  will  be  equipped  with  a  gas-producer  engine  of  180  hp,  costing 
$15,800;  transformers  will  be  installed  and  conduits  built,  to  cost  about 
$9,500.  W.  S.  Evans,  James  F.  Powers,  Edward  Deibert,  Elmore  Deibert 
and   Sterling   Evans  are  interested. 

FROSTBURG,  MD.— The  installation  of  a  municipal  electric-light 
plant   here   is   under   consideration. 

ENDFIELD,  MASS. — Investigations  are  being  made  here  by  the 
Turners  Falls  Pwr.  Co.,  Turners  Falls,  with  a  view  of  submitting  esti- 
mates of  the  cost  of  lighting  the  town  by  electricity. 

FITCHBURG,  MASS.— Bids  will  be  received  by  the  Worcester 
County  Commissioners,  Court  House,  Worcester,  Mass.,  until  April  16 
for  furnishing  and  installing  electric-light  fixtures  in  the  Fitchburg 
court   house,   Fitchburg. 

FRANKLIN,  MASS.— The  Union  El.  Lt.  Co.  is  extending  its  trans- 
mission   lines    to    Sheldonville    to    supply    electrical    service    there. 

GREENFIELD,  MASS. — The  County  Commissioners  have  approved 
plans  and  specifications  filed  by  Chace  &  Ilarriman  for  the  erection  of  a 
concrete  dam  and  abutments  on  Deerfield  River,  near  Bardwell's  Ferry 
bridge. 

LUDLOW,  MASS. — Surveys  are  being  made  on  the  west  branch  of  the 
Swift  River  between  Pelham  Dam  and  Pettengill  Bridge  for  the  Ludlow 
Mfg.  Associates.  George  D.  Green,  agent  for  the  associates,  has  pur- 
chased farms  in  the  vicinity  as  far  north  as  Pelham  Hollow  for  the 
purpose  of  building  a  dam  to  furnish  power  to  generate  electricity  for  the 
company.  It  is  understood  that  the  plant  will  be  located  at  Pettengill 
Bridge. 

MILFORD,  MASS.— The  International  Trolleymobile  Co.  has  applied 
to  the  Selectmen  for  permission  to  operate  electric  automobile  buses 
in  Milford.  The  company  asks  permission  to  erect  poles  and  wires  along 
a    number    of    streets. 

ROCKLAND,  MASS. — A  special  town  meeting  will  soon  be  held  to 
vote   on   the   proposition   to   establish   a   municipal   electric-light   plant. 

WESTFIELD,  MASS. — The  appropriation  committee  has  recom- 
mended an  appropriation  of  $13,000  to  macadamize  North  Elm  Street 
from  the  Textile  Manufacturing  Co.'s  plant  to  the  top  of  Clay  Hill,  which 
also   includes   the   placing   of   the   wires   underground. 

WEST  SPRINGFIELD,  MASS.— Plans  are  being  prepared  by  Thomas 
L.  Hisgen  for  a  campaign  in  favor  of  building  a  municipal  electric- 
light  plant.     The   present  distributing   system   is   owned   by  the  town. 

MASON,  MICH. — The  proposition  of  whether  the  city  shall  retain 
the  municipal  electric-light  plant  or  grant  a  franchise  to  the  Common- 
wealth  Pwr.   Co.   will  be  submitted  to  the  voters  at  the  spring  election. 

MONROE,  MICH.— Sealed  bids  will  be  received  until  April  22  by 
John  S.  Knapp,  secretary  of  the  Board  of  Poor  Commissioners  and  build- 
ing committee,  of  Monroe  County,  for  furnishing  materials  for  electric- 
lighting  system  at  the  Monroe  County  Infirmary,  in  accordance  with  speci- 
fications, copies  of  which  may  be  obtained  from  the  secretary.  Bids  will 
also  be  received  on  the  same  date  for  installation  of  such  materials  at 
the  county   infirmary. 

BIW.'VRIK,  MINN. — The  Village  Council  is  contemplating  the  in- 
stallation  of  a  new  street-lighting  system. 

DULUTII,  MINN.— The  City  Council  has  asked  the  Duluth  Edison 
El.   Co.  to  submit  to  the  city  its  best  price  for  its  plant  complete. 

EVELETII,  MINN. — The  City  Council  has  approved  the  contract 
with  the  Home  El.  &  Htg.  Co.  for  the  erection  of  48  ornamental  lamp 
standards,   carrying  five  lamps  each. 

LUVERNE,  MINN. — The  Council  contemplates  establishing  a  24-hour 
electric  service,  which  will  require  the  installation  of  additional  equip- 
ment to  cost  about  $5,000. 

MINNEAPOLIS,  MINN.— The  Twin  City  Rapid  Transit  Co.  con- 
templates the  construction  of  a  new  substation  in  Minneapolis,  to  cost 
about    $10,000. 

MORRIS,  MINN. — M.  B.  Lord  has  been  granted  a  franchise  to  build 
and    operate    an    electric-light    plant. 

MORRIS,  MINN. — The  proposition  to  issue  $30,000  in  bonds  for  the 
establishment  of  a  municipal  electric-light  plant  will  he  submitted  to  a 
vote   on    April    30. 
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TWO  11AKHOKS,  MINN.— The  Great  Northern  Pwr.  Co.,  Duluth, 
lins  siititiiillcd  n  (iropofiitioii  to  the  City  Council  olTerinR  to  Hupply  elec- 
tricity to  opemte  the  niiiiiici|Mil  electricliKht  system.  The  company  asks 
for  a  tonyeur  contract  nnd  agrees  to  iis.siimc  the  cost  of  ec|iiippin){  the 
niiinicipul  plant  with  niailnnciy  lu-rilrcl  lo  chanKc  the  plant  from  slcani 
to    ricctricity. 

II.XTTIKSHIIRC..  MISS.— Iti.l-i  will  be  received  by  T.  1'.  Scott,  secre- 
tary of  building  committee,  Mississippi  Normal  CollcRr,  IlattiesburK. 
until  .April  22  for  clectric-IiRlit  plant,  stramlu-aliiiR  nnd  power  plant, 
electric  wiring,  plumbing  and  sewerage  for  the  Mississippi  Normal  Col- 
lege, plans  and  spccilications  for  which  may  be  secured  upon  applica- 
tion  to    R.    II.    Hunt,   architect,    Chattanooga,   Tenn. 

Cl.AUKSD.M.K,  MO.  — The  installation  of  an  electric-light  plant  here 
is   under   consideration   and   a   franchise   has   been   asked   for. 

MONTCOMKRY,  MO.— The  local  electric-light  plant  has  been  pur- 
chased  by    K.    H.   Alger,   of   Joncsburg,    for   about   $14,000. 

WKST  PI.AINS,  MO. — The  City  Council  has  accepted  the  proposition 
of  the  Mammoth  Spring  El.  Lt.  &  Pwr.  Co.,  Mammoth  Springs,  Ark., 
to  furnish  electricity  for  lamps  and  motors  here.  An  election  will  be 
held  April  30  to  submit  the  proposition  to  the  voters.  Edward  Bellamy 
is  general  manager  of  the  company. 

GREAT  FALLS,  MONT. — Scaled  proposals  will  be  received  at  the 
office  of  the  supervising  architect,  Treasury  Department,  Washington, 
D.  C,  until  May  17  for  an  electric  passenger  elevator  in  the  United 
States  post  office  and  court  house  at  Great  Falls,  Mont.,  in  accordance 
with  drawings  and  specifications,  copies  of  which  may  be  obtained  at 
the   above   office.      James   Knox  Taylor   is   supervising   architect. 

H.\RLOWTON,  MONT. — Preparations  are  being  made  by  the  Chi- 
cago, Milwaukee  &  Puget  Sound  Ry.  Co.  to  equip  its  railway  from 
Harlowton  to  Deer  Lodge,  a  distance  of  125  miles,  for  electrical  opera- 
tion. 

MISSOULA,  MONT.— The  Independent  Tel.  Co.  is  planning  to  ex- 
tend   its   lines    into    the    Orchard    Homes    district;    also   other    extensions. 

TOWNSEND,  MONT.— The  Butte  El.  &  Pwr.  Co.  has  purchased 
the  local  municipal  electric  plant  and  is  making  arrangements  to  extend 
the  transmission  line  from  its  generating  plant  on  the  Madison  River 
to  Townsend.  The  local  system  will  be  rebuilt  and  a  24-hour  service 
established.     The    municipal  .plant    will    be    abandoned. 

LINCOLN,  NEB.— The  Lincoln  Tel.  &  Teleg.  Co.  is  planning  to 
erect  a  new  telephone  exchange  building. 

CHOCORU.\,  N.  H. — The  Chocorua  Hotel  Co.  has  commenced  work 
on   the  dam  which  will   furnish  power  to  operate  its  new  electric   plant. 

BURLINGTON,  N.  J. — The  City  Council  has  passed  an  ordinance  pro- 
viding for  the  installation  of  a  municipal  electric-light  plant.  An  amend- 
ment to  the  measure  defers  the  proposition  until  the  courts  decide  the 
constitutionality   of   the    law. 

MILLVILLE,  N.  J.— The  report  submitted  to  the  City  Council  by 
Prof.  Temple,  of  the  University  of  Pennsylvania,  for  the  installation  of 
a  municipal  electric-light  plant  estimates  the  cost  of  the  system  at  $29,827, 
and  the  operating  expenses  at  $5,009  per  year.  The  plans  provide  for  a 
distributing  system  and  lamps,  etc.,  and  a  street-lighting  system  con- 
sisting of  150  arc  lamps  and  70  tungsten  lamps.  It  is  proposed  to  pur- 
chase power  to  operate  the  system  from  the  Millville  Mfg.   Co. 

SILVER  CJTY,  N.  M.— The  Silver  City  El.  Pwr.  Co.  contemplates 
the  installation  of  a  large  ice  factory  in  connection  with  its  electric- 
light   and   power   plant   in   Silver   City. 

BROOKLYN,  N.  Y.— The  Nassau  El.  Ry.  Co.  has  applied  for  a  fran- 
chise to  construct  and  operate  an  electric  railway  along  Atlantic  Avenue 
from    Fifth    Avenue    to    Shepherd   Avenue,    Brooklyn. 

BROOKLYN,  N.  Y. — Proposals  will  be  received  at  the  Bureau  of 
Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C,  until 
April  23  for  furnishing  at  the  Brooklyn  navy  yard  a  quantity  of  naval 
supplies  as  follows:  Schedule  4423 — boiler  gaskets,  Schedule  4432 — elec- 
trical supplies.  Application  for  proposals  should  designate  the  schedule 
desired  by  number.  Blank  proposals  will  be  furnished  on  application  to 
the  navy  pay  office.  New  York,  N.  Y.     T.  J.   Cowie  is  paymaster  general. 

HOMER,  N.  Y. — The  village  of  Homer,  which  proposes  to  install  a 
municipal  electric-light  plant,  has  applied  to  the  Public  Service  Com- 
mission, Second  District,  for  permission  to  engage  in  commercial  light- 
ing as  well  as  street  lighting.  Electrical  service  is  now  supplied  by  the 
Cortland   County   Trac.    Co. 

LESTERSHIRE,  N.  Y. — The  proposition  to  issue  $9,500  for  the  con- 
struction of  a  conduit  system  on  Main  Street  will  be  submitted  to  the 
voters  on   ."^pril   16. 

OGDENSBURG,  N.  Y.— The  Town  Board  has  granted  the  petition  of 
the  village  of  Heuvelton  for  the  establishment  of  an  electric-light  district. 
Bids    will    soon    be   asked    for   the    franchise. 

OSWEGO  N.  Y.— The  D'Oiler  Engineering  Co.,  of  Philadelphia,  Pa., 
has  awarded  a  sub-contract  for  the  installation  and  connection  of  motors 
and  electrical  machinery  on  locks  between  Oswego  and  Baldwinsville  to 
King  Brothers,  of  this  city. 

PATCHOGUE,  N.  Y. — The  Public  Service  Commission  has  authorized 
the  Patchogue  El.  Lt.  Co.  to  exercise  franchises  in  the  town  of  South- 
ampton to  furnish  electricity  in  that  town  west  of   Speonk  River. 

RED  HOOK,  N.  Y.— The  Red  Hook  Lt.  &  Pwr.  Co.  has  petitioned  the 
Public    Service    Commission    for    permission    to    exercise    the    rights    and 


privilrKr-t  Rrnntcd  by  franchiiieg  from  the  Town  Boardi  of  Milan  and 
Pine  PlaiuH  nnd  to  bcfiin  the  erection  of  transmiHsion  lines  for  trant> 
nnlting    and    diHlributiiiK    electricity    for    lamps,    heat    and    motors    in    thoit 

towns. 

ROCIIKSTKR,  N.  V.— The  floralinc  entate,  owner  of  the  buildingi 
occupied  by  the  P.  C.  Ford  Shoe  Co.,  Rochester  Folding  Box  Co.  and 
Ihe  William  Hoyt  Co.  and  one  other  building  occupied  by  a  number  of 
small  industries  is  planning  lo  install  a  ISO-hp  electric  plant  to  supply 
elect ririty  to  its  tenants.  A  modern  gteam-heating  system  will  be  placed 
iti  the  buildmgs  and  (ircparalioiis  will  be  matle  for  connection  with  steani 
in   case   of   accident   or   break-down    in    the   electrical    service. 

SODUS,  N.  y. — The  Sodus  Gas  &  El.  Lt.  Co.  is  contemplating  creel- 
ing an  electric-light  plant  in  Cohocton,  which  may  also  be  used  to  supply 
smaller  towns  in  that  vicinity.  It  is  expected  that  electricity  will  be 
utilized  for  street  lighting  in  Cohocton  as  well  as  for  residences  and 
commercial   purposes. 

SYRACUSE,  N.  Y.— The  Syracuse  Ltg.  Co.  has  applied  to  the  Public 
Service  Commission,  Second  District,  for  permission  to  issue  $220,000  in 
bonds,  the  proceeds  to  be  used  for  laying  of  trunk  extensions  to  dis- 
tributing system  and  for  improvements  at  the  stations. 

UTICA,  N.  Y.— The  Utica  Gas  &  El.  Co.  will  soon  begin  work  on  the 
erection  of  steel  towers  for  its  new  transmission  line  between  Trenton 
halls   and    Rome. 

YONKERS,  N.  Y.— Plans  have  been  prepared  by  William  M.  Weisen- 
berger,  Jr.,  55  Duane  Street,  New  York,  architect,  for  the  construction 
of  a  transformer  station  for  the  Yonkers  EI.  Ltg.  &  Pwr.  Co.,  to  cost 
about   $20,000. 

BRYSON,  N.  C. — .'\  company  is  being  organized  under  the  name  of 
the  Union  Development  Co.  for  the  purpose  of  building  a  power  plant 
near  Bryson  City.  The  proposed  plant  will  cost  about  $250,000.  J.  W. 
Adams,    Chattanooga,    Tenn.,    is    interested. 

SPENCER,  N.  C— J.  B.  McCrary  &  Co.,  Atlanta,  Ga.,  have  sub- 
mitted a  proposition  to  the  City  Council  for  the  installation  of  an  electric- 
light  plant  in   Spencer. 

ALLIANCE,  OHIO. — Arrangements  have  been  completed  for  the 
construction  of  an  electric  railway  from  the  city  limits  of  Alliance  to 
the   city   limits  of  Akron,  a  distance  of  23  miles. 

COLUMBUS,  OHIO. — A  special  election  will  be  held  on  May  21  to 
vote  on  four  bond  issues  as  follows:  The  civic  center  calls  for  $350,- 
000;  electric-light  plant  extension,  $265,000;  grade  crossings,  $700,000, 
and   the   Third    Street   Viaduct,    $425,000. 

MINGO,  OHIO. — The  Council  is  considering  the  question  of  purchas- 
ing the  local  water  and  light  plant  to  be  owned  and  operated  by  the 
municipality.  The  Riggs  &  Sherman  Engineering  Co.  has  been  engaged 
by  the  Council  to  make  an  appraisal  of  the  old  plant  and  to  prepare  plans 
and  estimates  of  cost  of  building  a  new  system. 

SALEM,  OHIO. — Plans  have  been  submitted  to  the  Council  for  the 
new  electric-lighting  system  by  the  Bailey  Engineering  Co.,  which  pro- 
vides for  four  circuits  of  about  196  lamps  each.  Two  estimates  were 
submitted,  one  providing  for  the  use  of  the  poles  of  the  Bell  and  the 
Columbiana  County  Tel.  Co.,  to  cost  about  $19,500,  and  the  other  for 
the  city  to  own  its  own  poles,  making  the  cost  about  $23,000.  The 
equipment  for  the  generating  system  includes  two  150-hp  non-condensing 
tandem  compound  engines,  two  100-kva,  2200-volt,  60-cycle,  three-phase 
direct-connected  generators,  one  100-kw,  three-phase  to  two-phase  trans- 
former, necessary  switchboards,  etc.,  two  200-hp  water-tube  boilers,  feed- 
water  heater,  boiler-feed  pumps,  etc.,  to  cost  about  $25,000. 

SPRINGFIELD,  OHIO.— The  contract  for  construction  of  the  new 
power  house  for  the  St.  Raphael  Parish  has  been  awarded  to  William 
Poole,  of  this  city.  The  power  house  will  be  used  as  a  central  plant 
and  will   supply  heat  for  all  the  buildings. 

BARTLESVILLE,  OKLA. — Negotiations  have  been  practically  com- 
pleted whereby  the  property  of  the  Bartlesville  Lt.  &  Wtr.  Co.  will  be 
taken   over   by   George   C.    Priestly. 

OKLAHOMA,  OKLA. — Sealed  proposals  will  be  received  at  the  of- 
fice of  the  supervising  architect,  Treasury  Department,  Washington, 
D.  C,  until  May  18  for  an  electric  passenger  elevator  in  the  United 
States  post  office,  Oklahoma  City,  in  accordance  with  plans  and  speci- 
fications, copies  of  which  may  be  obtained  at  the  above  office.  James 
Knox  Taylor   is  supervising  architect. 

CANBY,  ORE. — The  Canby-Molalla  Ry.  Co.  contemplates  the  con- 
struction of  an  electric  railway  from  Canby  through  the  southeastern 
section   of   Clackamas    County. 

EUGENE,  ORE. — Investigations  are  being  made  by  the  Oregon  Pwr. 
Co.  with  a  view  of  extending  its  transmission  lines  out  on  the  Santa 
Clara  road  to  supply  electricity  for  lamps  and  motors  to  farmers  and 
residents  in  that  section.  The  Oregon  Pwr.  Co.  will  supply  power  for 
operating  the  cars.  If  there  is  sufficient  demand,  the  Oregon  company 
will  extend  its  line  to  Irving  later  on. 

SALEM,  ORE. — Surveys  are  being  made  for  the  proposed  electric 
railway  along  the  Willamette  River  from  Salem  to  Portland,  to  be  built 
by  the  Southern  Pacific  R.  R.  Co. 

PANAMA. — Bids  will  be  received  at  the  office  of  the  general  purchas- 
ing agent.  Isthmian  Canal  Commission,  Washington,  D.  C,  until  May  6 
for  furnishing  blasting  caps,  detonators,  safety  fuse,  insulating  tape 
and  lead   wire,   for  period  ending  June   30,    1916.     Blanks  and   general  in- 
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yrniation  pertaining  to  this  circular  (No.  701}  may  be  obtained  at  the 
bove  office  or  at  the  offices  of  the  assistant  agents,  24  State  Street, 
'ew  York,  N.  Y. ;  614  Whitney-Central  Building,  New  Orleans,  La., 
id    1086   North    Point   Street,   San    Francisco,   Cal. 

BUTLER,  PA. — The  Butler  County  Lt.  Co.  has  applied  to  tlie  lior- 
ugh  Council  for  a  franchise  to  supply  electricity  here  for  lamps  and 
lotors.     Charles   F.    Hosford,  Jr.,   is  attorney   for   the  company. 

FREELAND,  P.A. — Plans  and  specifications  are  being  prepared  by 
le  ScoReld  Engineering  Co.,  Philadelphia,  Pa.,  consulting  engineers,  for 
le  erection  of  a  substation  for  the  Ilazleton  El.  Lt.  &  Pwr.  Co.,  Hazle- 
)n,  to  be  erected  at  Freeland,  Luzerne  County,  contracts  for  which 
ill   be    awarded    soon. 

HARRlSBURfi,  i'A. — Papers  have  been  filed  with  the  State  Depart- 
lent  announcing  the  absor|)tion  by  the  Pennsylvania  Public  Service  Co., 
hich  operates  in  Cambria  and  other  counties,  of  the  following  electric 
nd  other  companies:  Philipsburg,  South  Philipsburg,  Osceola,  Decatur 
ownship,  Chester  Hill,  Lawrence,  Bradford,  Rush  Township,  Morris 
"ownship  and  Cooper  power  companies,  the  new  steam  company  in  Clear- 
eld,  Clearfield  Gas  Co.,  Central  Pennsylvania  Lt.  &  Pwr.  Co.,  Indiana 
'rovision  Co.,  Grampian,  Curwcnsville,  Anderson  Creek  &  Pike  Town- 
hip  electric  companies.  The  Pennsylvania  company  has  also  filed  a 
otice   of   increase   in   capital   stock  from   $16,000   to  $1,500,000. 

IIAZLETOX.  P.\. — The  Ilarwood  EI.  Pwr.  Co.  has  engaged  the  Sco- 
ille  Engineering  Co.  as  consulting  engineer  in  connection  with  the  con- 
truction  of  its  power-house  extension  at  Harwood  and  reconstruction 
f  the  substation  in  Hazleton.  Plans  are  now  being  prepared  and  con- 
racts   will   soon   be   awarded. 

JOHNSTOWN,  PA. — Several  of  the  Main  Street  merchants,  it  is 
tated,  are  contemplating  the  installation  of  a  small  electric  plant,  to 
est   about   $4,000,    to    supply    electricity    to   light   their   stores. 

JOHNSTOWN,  PA. — Negotiations  have  practically  been  completed 
'hereby  the  Citizens'  Lt.,  Ht.  &  Pwr.  Co.,  Johnstown,  secures  control 
i  the  South  Fork  El.  Lt.,  Ht.  &  Pwr.  Co.,  South  Fork,  and  the  Croyle 
'ownship  El.   Lt.  Co. 

McKEE'S  ROCKS,  P.\. — Separate  and  sealed  proposals  will  be  received 
t  the  office  of  John  P.  Pastre,  borough  secretary,  until  April  15,  for 
ghting  the  streets  and  highways  of  the  borough  with  either  electricity  or 
as,  or  both,   for  terms  of  one,   three,   five  and  eight  years. 

NEW  C.VSTLE,  PA. — Sealed  proposals  will  be  received  at  the  office 
f  the  city  clerk  until  May  13  for  lighting  the  streets  and  highways  of 
le  city  of  New  Castle  with  electric  arc  and  tungsten  lamps  for  a 
eriod  of  one,  three  or  five  years.  The  specifications  call  for  360  or 
lore  arc  lamps  and  an  indeterminate  number  of  incandescent  lamps. 
'.   M.    Hartman   is   city   clerk. 

PITTSBURGH,  PA.— The  Pennsylvania  Lt.,  Ht.  &  Pwr.  Co.,  of  the 
^'orth  Side,  is  planning  to  enlarge  its  plant,  which  will  include  increasing 
he  boiler  capacity  and  the  installation  of  stokers  for  the  entire  battery 
if  boilers. 

PITTSRl'RGH,  PA.— An  appropriation  of  $81,000  has  been  made  by 
he  Central  District  &  Printing  Telegraph  Co.  for  improvements  to  the 
ocal  plant.  A  new  central  office  is  to  be  erected  in  Sharpsburg,  new 
quipment  will  be  installed  in  the  Mount  Lebanon  exchange  and  9  miles 
if    overhead    wire    will    be    displaced. 

PITTSBURGH,  P.\.— Proposals  will  be  received  at  the  office  of  the 
iecretary  of  Board  of  Education,  Pittsburgh,  until  April  16  for  furnish- 
ng  supplies  for  a  term  of  14  months,  ending  July  1,  1913,  including 
:lectric  incandescent  lamps,  lubricating  oils,  rubber  hose,  garbage  cans, 
;tc.  Specifications  and  details  may  be  obtained  on  application  to  the 
superintendent  of  supplies,  725  Fulton  Building,  Pittsburgh,  Pa.  G.  W. 
j'erwig   is   secretary. 

ROVKRSFORI),  PA. — The  Town  Council  has  awarded  the  contract 
'or    street-lighting    to    the    Philadelphia    Suburban    Gas    &    El.    Co. 

SOUTH  BETHLEHEM,  PA.— The  plant  and  holdings  of  the  Halycon 
El.  Lt.,  Ht.  &  Pwr.  Co.  have  been  taken  over  by  the  Bethlehem  VA. 
Lt.  Co. 

PROVIDENCE,  R.  I.— The  Narragansett  El.  Ltg.  Co.  has  refused 
.0  accept  the  terms  offered  for  the  proposed  franchise  submitted  by 
:he   special   committee   on   lighting   franchise   of   the   City   Council. 

PROVIDENCE,  R.  I.— The  Narragansett  El.  Ltg.  Co.  has  purchased 
1  controlling  interest  in  the  Narragansett  Pier  El.  Lt.  &  Pwr.  Co.,  Narra- 
sansett  Pier,  and  also  in  the  Wickford  Lt.  &  Wtr.  Co.,  Wickford. 
Arrangements  have  been  made  whereby  the  Narragansett  company  will 
supply  the  Rhode  Island  Co.  with  electricity  for  a  period  of  20  years  \o 
Dperate  the  Sea  N'icw  railroad  and  the  Narragansett  Pier  railroad,  which 
extends  between  Narragansett  Pier  and  Kingston.  The  Narragansett  com- 
pany will  equip  the  road  for  electrical  operation.  The  Rhode  Island  Co. 
will  discontinue  its  iiower  station  at  Hamilton  and  the  Narragansett 
:ompany  will  extend  its  transmission  lines  from  its  present  terminus  at 
East    Greenwich    to   Hamilton   and   erect   a   substation   there. 

BARNWELL,  S.  C. — The  proposition  to  issue  bonds  for  the  installa- 
tion of  a  municipal  electric-light  plant  will  be  submitted  to  the  voters 
an  May  8.  J.  B.  McCrary  &  Co.,  Atlanta,  Ga.,  are  consulting  engineers. 
.MITCHELL,  S.  D. — The  City  Council  is  considering  the  installation 
of  a  new  street-lighting  system.  Both  arc  and  cluster  lamps  are  under 
consideration. 

CHATTANOOGA,  TENN.— Plans  are  being  considered  by  O.  M.  West, 
secretary   of   the    Department   of    Public   Utilities,    Grounds   and    Buildings, 


for  lighting  Jackson  Park.  It  is  proposed  to  install  a  conduit  and  erect 
ornamental  posts.  It  has  not  yet  been  decided  whether  to  use  arc  lamp* 
or  five-lamp  clusters. 

KNOXVILLE,  TENN.— The  Knoxville  El.  Co.  contemplates  extend- 
ing its  transmission  lines  to  Pleasantville  to  furnish  electrical  service 
there. 

SHELBYVILLE,  TENN.— The  Duck  River  Pwr.  Co.  contemplates 
the  construction  of  three  hydroelectric  plants  and  a  steam  plant.  The 
water-power  is  partially  developed,  and  it  is  proposed  to  remodel  dam 
and  install  two  new  water  wheels  during  the  low- water  period;  also  to 
build  new  penstocks  and  develop  300  hp  under  10-ft.  head.  The  grist- 
mill building  on  site  will  be  used  as  a  power  house.  Electricity  generated 
at  the  plant  will  be  transmitted  to  Shelbyville,  Wartrace  and  Manchester, 
Tenn.  The  cost  of  the  work  is  estimated  at  about  $100,000.  T.  F. 
Boyd    is    president. 

SPARTA,  TENN. — Rights  of  way  are  being  secured  by  the  Anderson 
&  Tubb  Pwr.  Co.,  of  this  city,  for  the  erection  of  a  transmission  line 
from  its  power  plant  in  Sparta  to  Cookeville  and  Monterey  for  the  pur- 
pose of  furnishing  electrical  service  in  those  places. 

ANSON,  TEX.— The  City  Wtr.  &  Lt.  Co.  is  planning  to  install  a  160- 
hp  electric  plant,  to  cost  about  $10,000.  J.  W.  Skinner  is  engineer  111 
charge. 

CORPUS  CHRISTI.  TEX.— Plans  are  being  prepared  for  the  con- 
struction of  an  electric  railway  from  Corpus  Christi  southeast  around 
the  bay  front  to  Ward's  Island,  a  distance  of  6  miles.  Local  capitalists 
are   interested    in    the    project. 

DEC.\TUR,  TEX.— The  municipal  electric-light  and  power  plant, 
recently  destroyed  by  fire,  will  be  replaced  by  a  new  plant  at  a  cost  of 
about    $16,000.      The    equipment    will    include   two    generators. 

DENISON,  TEX. — The  Texas  Trac.  Co.  is  making  extensive  improve- 
ments in   the  local   street  railway  system. 

DENTON,  TEX. — Improvements  and  extensions  are  contemplated  to 
the  municipal  electric  plant  which  will  treble  the  output  of  the  power 
station.     Improvements  will  also  be  made  to  the  lighting  system. 

EAGLE  LAKE,  TEX.— The  Eagle  Lake  Wtr.  &  Light  Co.  has  taken 
over  the  water  and  electric  systems  owned  by  George  Herder,  Weimar, 
and  formerly  operated  under  lease  by  the  Eagle  Mfg.  Co.  The  new  com- 
pany will  install  additional  electrical  equipment  and  extend  the  water 
mains.  Mr.  Herder  is  president  of  the  company  and  G.  E.  Fussell  vice- 
president  and   general   manager. 

PLAINVIEW,  TEX.— The  Malone  Lt.  &  Ice  Co.  is  planning  to  in- 
stall   a   new   engine   and   other  machinery   in   its   power   plant. 

SAN  BENITO,  TEX.— The  San  Benito  &  Rio  Grande  Valley  Ry.  Co. 
is  preparing  to  begin  construction  of  its  interurban  railway  from  Mission 
up  the  valley  of  the  Rio  Grande  to  the  coal  fielils  of  Zapata  County,  a 
distance  of  about  125  miles.  The  city  of  Rio  Grande  has  accepted  the 
proposition  of  the  company,  under  which  it  is  to  give  a  bonus  of  $25,000, 
free  right-of-way  through  the  town  and  terminal  grounds.  S.  A.  Robert- 
son,   San    Benito,   is   president. 

YOAKUM,  TEX.— The  City  Council  has  granted  J.  W.  Greer  and 
associates  a  50-year  franchise  to  construct  and  operate  a  street  railway 
on  certain  streets  of  the  city  and  to  install  a  gas-generating  plant  and 
distribution  system.  The  plans  of  Mr.  Greer  and  associates  include  the 
installation  of  a  large  hydroelectric  plant  on  the  Guadalupe  River,  about 
12   miles    from    here. 

SALT  LAKE  CITY,  UT.\H.— The  Tclluride  Pwr.  Co.  will  soon  apply 
to   the   City   Council   for  a  franchise   to   supply  electricity  in   this  city. 

PORTSMOUTH,  V.'\. — The  installation  of  a  new  lighting  system  '. 
under   consideration. 

BEVERLY,  WASH.— The  Pacific  Pwr.  &  Lt.  Co.,  North  Yakima, 
has  been  granted  a  franchise  to  supply  electricity  here  for  lamps  and 
motors. 

COLFAX,  WASH. — A  rural  telephone  company  has  been  organized  in 
Colfax  with  a  capital  stock  of  $100,000.  Work  will  begin  in  the  near 
future  on  the  erection  of  telephone  lines,  involving  an  expenditure  of 
about  $50,000.     The  Farmers'   Union  and  Grange  is  interested. 

EVERETT,  WASH.— The  Puget  Sound  Trac.  &  Pwr.  Co.  has  been 
awarded  the  contract  for  street  lighting.  The  company  is  to  furnish  231 
arc  lamps  at  $12,470  per  year. 

IIILLYARD,  WASH. — The  Council  has  appointed  a  committee  to 
investigate  the  cost  of  installing  a  municipal  electric  light  and  power 
plant. 

HUSUM,  W.'XSII. — The  Northwestern  El.  Co.  has  purchased  a  tract 
on  both  sides  of  the  White  Salmon  River,  about  3  miles  from  Husum, 
on  which  it  proposes  to  erect  a  power  plant,  to  cost  approximately 
$1,000,000. 

LYLE,  W.\SH. — Plans  are  tinder  way  for  the  construction  of  an 
electric-light  plant  here.  The  proposed  plant  will  be  operated  tem- 
porarily by  steam  until  the  large  water-power  near  here  is  developed. 
Le  Roy  Park,  D.  E.  Keasey  and  associates,  of  Portland,  are  interested. 
PORT  ANGELES,  WASH.— The  Navy  Department  has  contracted 
wi^h  the  Olympic  Pwr.  Co.  to  supply  electricity  for  lamps  and  motors 
for  the  Puget  Sound  navy  yard  at  Bremerton.  The  service  will  be  sup- 
plied from  the  power  plant  on  the  Elwaha  River,  near  here.  The  trans- 
mission line  has  been  erected  as  far  as  Port  Townsend.  The  company  is 
also   negotiating   with  the   Bremerton-Charleston   Lt.   &   Pwr.   Co.   for   fur- 
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tii^liiiiK  clcclricity  in  Mrcinrrlon,  ClinrleMon  ami  .M.iiicllr.  riioiiias  T. 
Altlwrll   is  iiianaKtr   of   the   Olympic   company. 

SKATTLE,  WASH.— Ralph  R.  Whenton,  Chico.  Wnsh..  is  planning 
to  iiiKtall  nn  i.soliilrcl  electric  power  plunt  to  furnish  service  for  private 
resitlincc  at    I'ort    Wusliinglon    Hoy,   near   Seattle. 

I'"()N1)  1)U  I.AC,  WIS. — The  water  commisgionerii  will  apply  to  tlir 
City  founcil  for  an  appropriation  of  $30,000  for  the  purpose  of  iuslallinK' 
ail  eli-ilrii-  plant  to  supply  elcclrieity  to  operate  llic  pumps  at  the  various 
wells.  New  boilers,  turbine  engine  and  citTlric  neiiei  alinj;  machinery 
will    be     reiiuired. 

M.MMSON,  WIS. — ^Separate  proposals  will  be  reirived  by  the  Cipilol 
Conunission  for  furnishing  iiiati-rial  and  labor  for  the  interior  finish 
of  the  Rrcat  dome  and  central  portion  of  the  Wisconsin  State  Capitol,  at 
.Madison,  as  follows:  Mason  work,  carpenter  work,  stone  and  marble 
work,  plumbing  work,  electric  work,  heating  and  plumbing  work  and 
ornamental  ironwork.  Plans  and  specifications  may  be  seen  at  tlie 
office  of  George  B.  Post  &  Sons,  architects,  347  Fifth  Avenue,  New 
N'ork,  N.  Y.;  office  of  the  Capitol  Commission,  Madison,  Wis.,  and  the 
Itiiildcrs  &  Traders'  Exchange,  Milwaukee.  Plans  may  be  obtained  by 
depositing  $100  with  Lew  F.  Porter,  secretary  of  the  conunis'-ion,  which 
will   be   refunded   upon   return   of  the   plans. 

W.XTERTOWN,  WIS.— Bids  will  be  received  by  William  F.  Voss, 
secretary  of  Water  Commission,  until  .'\pril  22  for  furnisbing  a  700  gal. 
low-lift  centrifugal  pump,  one  10-hp  induction  motor  and  compensator. 
W.   C.    Kirchofler,   Madison,   is   engineer. 

CHEYENNE,  WVO.— The  Greeley  Pwr.  Co.,  Greeley,  Cal.,  has  ap- 
plied to  the  City  Council  for  a  franchise  to  furnish  electricity  here. 
The  company  offers  to  erect  a  transmission  line  from  its  power  plant  on 
the  Cache  I. a  Poudre  River  to  Clieyenue  and  supply  electrical  energy  at 
the  city   limits  at   1^    cents  per  kw-hr. 

PENTICTON,  B.  C,  CAN.— Tenders  will  be  received  at  the  office  of 
F.  H.  Latimer,  consulting  engineer,  Penticton,  until  April  18  for  con- 
struction of  concrete  and  steel  power  house,  plans  and  specifications  for 
which   may   be   seen   at   the   above   office. 

VANCOUVER,  B.  C,  CAN.— The  Canadian  Pacific  R.  R.  Co.  has 
taken  out  a  permit  for  the  construction  of  combined  power  house  and 
laundry,  to  be  erected  in  the  rear  of  Hotel  Vancouver.  The  proposed 
plant  will  supply  electricity  for  the  Canadian  Pacific  R.  R.  hotel  and 
to   operate   the   machinery   in   the   laundry. 

\ANCOUVER,  B.  C,  CAN.— Plans  have  been  prepared  by  the 
British  Columbia  EI.  Ry.  Co.  for  the  construction  of  a  new  substation 
on  Earl's  Road,  South  Vancouver.  The  building  will  be  70  ft.  x  86  ft. 
with  an  additional  half  story  at  one  end  for  transformer  gallery.  The 
equipment  will  consist  of  two  1000-kw  motor-generator  sets,  two  banks  of 
transformers  of  3000  kw  each  for  light  and  power  service,  eight  arc  regu- 
lators with  a  total  capacity  of  8000  lamps  and  a  switching  station  for 
a  10,000-volt  feeder  switch.  The  company  has  begun  work  on  the  con- 
struction of  its  extension  on  Vancouver  Island  from  Victoria  through 
Saanich  peninsula  to  Deep  Cove  and  of  a  branch  to  Union  Bay,  a 
distance    of    23    miles. 

VICTORIA.  B.  C,  CAN.— Tenders  have  been  authorized  by  the  City 
Council    for    furnishing    materials    for    the    cluster-lamp    system. 

VICTORIA,  B.  C,  CAN.— The  auxiliary  power  plant  of  the  British 
Columbia  El.  Ry.  Co.  will  be  enlarged  and  new  equipment  installed  at 
a   cost    of   ab(^ut   $25,000. 

WINNIPEG,  MAN.,  CAN.— Bids  will  be  received  by  W.  M.  Houston 
until  April  22  for  materials  and  supplies  for  the  year  for  the  Manitoba 
government  telephone  system. 

BERLIN,  ONT.,  CAN. — The  ratepayers  on  Queen  Street  North  have 
petitioned  for  permission  to  install  an  ornamental  lighting  system.  It  is 
also  proposed  to  erect  ornamental  lamps  on  King  Street.  All  wires  are 
to  be   placed  underground. 

BROCKVILLE,  ONT.,  CAN.— The  Council  has  decided  to  submit  a 
by-law  to  the  ratepayers  on  April  25  providing  for  the  municipality  to 
enter  into  a  contract  with  the  Hydro-Electric  Commission  for  power 
for   the   municipal   electric   system. 

KINGSTON,  ONT.,  CAN.— The  Hydro-Electric  Power  Commission 
has  submitted  a  proposition  to  the  city  of  Kingston  for  furnishing  hydro- 
electric power  as  follows:  For  3000  hp,  $30.40;  4000  hp,  $26.64,  and 
5000  hp,  $24.25.  If  awarded  a  contract,  the  Hydro-Electric  Commission 
will  begin  work  at  once  on  the  erection  of  its  transmission  line.  It  is 
proposed  to  secure  energy  temporarily  for  Kingston,  Broclcville  and  Pres- 
cott  from  tlie  plant  of  the  New  York  &  Ontario  Pwr.  Co.,  at  Waddington, 
N.    Y. 

WALKERVILLE,  ONT.,  CAN.— The  Walkerville  Lt.  &  Pwr.  Co.  is 
planning  to  extend  its  service  into  the  township  of  Sandwich  East.  The 
company  has  applied  for  a  20-year  franchise  in  the  town  and  also  for 
a  contract  for  street-lighting. 

G.ATINEAU  POINT,  QUE.,  CAN.— The  town  of  Gatineau  Point  is  plan- 
ning to  build  a  new  municipal   electric-light  system,   to  cost  $25,000. 

NORTH  BATTLEFORD,  SASK.,  CAN.— Sealed  tenders  will  be  re- 
ceived by  H.  W.  Dixon,  secretary  and  treasurer,  until  April  30  for  con- 
struction of  power  house,  under  Contract  "B,"  plans  and  specifications 
for  which  may  be  seen  at  the  town  hall,  North  Battleford,  and  at  the 
office  of  Chipman  &  Powers,  engineers,  Toronto,  Ont.,  and  Winnipeg, 
Man. 

NORTH    BATTLEFORD,    SASK.,    CAN.— Tenders    will    be    received 


by  11.  W,  Uixoii,  secretary  and  treasurer,  until  May  15  n*  follows:  CoH 
tract  "ir'^for  furnishing  niid  erecting  boiler;  (lontract  "J" — for  ful^ 
tiinhing  and  erecting  70-hp  iiteam  engine  and  accessories;  Contract  "K"— 
for  furnishing  and  erecting  a  500-kw  generator  and  e<|iiipinent.  Plant 
.iiid  specilicaliuns  may  be  seen  after  April  17,  at  the  town  hall,  North 
Uatlleford,  or  at  the  ofliee  of  Chipman  &  Powers,  engineers,  TorrmtOi 
Onl.,    and    Winnipeg,    Man. 

GUADALAJARA,  JALISCO,  MEX.— The  Chapala  llydro-Klectric  ft 
Irrigation  Co.  is  re|>orlcd  to  have  decided  to  extend  its  transmission 
lines  to  the  Amcca  mining  district  and  the  town  of  Amcca.  Among  the 
companies  to  be  provided  with  electrical  service  by  the  new  lines  are: 
The  Regina,  Mining  Co.,  the  MagistralAmcco  Copper  Co.,  the  Zapoti 
group  of  mines  and  the  Amoloya  y  Anexas  Mining  Co.  Eugenio  I'in- 
zon   is   manager   of  the  company. 

MEXICO  CITY.  MEX.— Enrique  Schoendube,  Mexico  City,  has  ap 
plied  to  the  federal  government  for  a  concession  to  install  a  hirge 
hydroelectric  plant  on  El  Salitre  River  in  Valle  de  Bravo.  The  petition 
asks  for  the  right  to  use  5000  liters  of  water  per  second  to  generate 
electricity. 

MEXICO  CITY.  MEX. — Ernesto  F.  Ayton  and  associates  are  planning 
to  build  a  hydroelectric  plant  on  the  Guanaccvi  River,  near  GuanacevI, 
State  of  Durango,  and  erect  transmission  lines  to  the  towns  and  mining 
camps  in  that  section.  Mr.  Ayton  has  applied  to  the  federal  govern* 
mcnt  for  a  concession  for  the  project. 


New  Industrial  Companies 

THE  CRAVENS  COMPANY,  of  Chicago,  111.,  has  been  incorporated 
with  a  capital  stock  of  $5,000  by  George  W.  Cravens,  Ralph  Birchard 
and  William  N.  Freudenreich.  The  company  proposes  to  manufacture 
electrical    devices. 

THE  GLOBE  TELEPHONE  COMPANY,  of  Seattle,  Wash.,  has  beea 
incorporated  with  a  capital  stock  of  $1,000,000  by  C.  W.  McGonigle,  J.  B. 
Wheat  and  George  W.  Hemple.  The  company  proposes  to  manufacture 
and  deal  in  all  kinds  of  telephone  equipment. 

THE  LITTLE  GIANT  ELECTRIC  CORPORATION,  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $100,000  to  manu- 
facture electrical  and  magnetic  machinery,  etc.,  by  C.  Swanson,  Brook- 
lyn; L.  T.  Noonan  and  A.  D.  B.   Randolph,  of  New  York. 

THE  MICHIGAN  RAILWAY  ENGINEERING  COMPANY,  of  Kala- 
mazoo, Mich.,  has  been  incorporated  with  a  capital  stock  of  $50,000.  The 
company,  it  is  understood,  will  be  a  subsidiary  of  the  Michigan  United 
Trac.  Co.  and  will  care  for  the  construction  and  repair  work  of  the 
traction  company.  The  incorporators  are:  G.  B.  Dobbin,  of  Detroit; 
A.   W.   McLimont,  of  Kalamazoo,  and   S.   W.   Smith,   of  New  York. 

THE  PACIFIC  LAMP  COMPANY,  of  Seattle,  Wash.,  has  been  in- 
corporated with  a  capital  stock  of  $100,000  by  Christine  Leslie,  V.  C. 
Griffin  and  others. 

THE  PARKS-ELECTRIC  CYANIDE  COMPANY,  of  Los  Angeles, 
Cal.,  has  been  granted  a  charter  with  a  capital  stock  of  $10,000.  The 
incorporators  are:     J.   R.   Parks,   E.    R.   and  J.   A.   Week. 

THE  PIERCE,  WELLS  &  KEEDWELL  COMPANY,  of  New  York, 
N.  Y.,  has  been  granted  a  charter  with  a  capital  stock  of  $10,000  to 
manufacture  motors,  engines  and  machinery,  etc.  The  incorporators  are: 
Peter  Kruider,  the  Bronx,  and  Albert  Keedwell,  171  West  Eightieth 
Street,    New   York. 

THE  RENO-KAETKER  ELECTRIC  COMPANY,  of  Cincinnati,  Ohio, 
has  been  incorporated  by  Frank  P.  Colville,  Henry  Kaetker,  Stanley 
Parvin  and  L.  L.  Knight.  The  company  is  capitalized  at  $15,000  and 
proposes    to   manufacture    and    deal    in    electrical    machinery. 

O.  E.  SHORT  &  COMPANY,  INC.,  of  New  York,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $25,000  to  manufacture  motorf, 
engines,  machinery,  etc.,  by  G.  P.  Fall,  E.  J.  Welch  and  H.  L.  Starr, 
all   of   New   York. 

THE  STANDARD  CARBOIST  PRODUCTS  COMPANY,  of  San  Fran- 
cisco,  Cal.,  has  been  incorporated  with  a  capital  stock  of  $20,000  by  C. 
L.   Hollis,   T.   A.  Johnson  and   L.   T.   Mayhew. 

THE  STANDARD  ELECTRIC  TOOL  COMPANY,  of  Cincinnati, 
Ohio,  has  been  incorporated  with  a  capital  stock  of  $10,000  to  manufac- 
ture machine  tools  and  electrical  appliances  by  Frank  H.  Kunkel,  Earl 
W.  Griffin,  Frank  P.  Hamilton,  H.  L.  Aischolz  and  Marston  Allen. 

THE  UNION  ELECTRIC  ENGINEERING  COMPANY,  of  Chicago, 
111.,  has  been  granted  a  charter  with  a  capital  stock  of  $2,500  to  manu- 
facture electrical  motors  and  machinery.  The  incorporators  are:  Am- 
brose  A.   Worsley,   Walter   P.    Stuart   and   Hugo  Krause. 


New  Incorporations 


I 


MALVERN,  ARK.— The  Hot  Springs  County  Lt.  &  Wtr.  Co.  has 
been  incorporated  with  a  capital  stock  of  $25,000  for  the  purpose  of 
constructing  and  operating  electric  plants  and  erecting  water-works  sys- 
tems  for   the   purpose   of   supplying   electricity,    water   and    water-power   to 
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wns  in  Hot  Springs  County.  The  officers  are:  John  T.  Gray,  presi- 
nt;  James  Graham,  vice-president,  and  T.  B.  Lee,  secretary  and 
sasurer. 

SACKAMKNTO,  CAL.— The  Natomas  Wtr.  Co.  has  been  granted  a 
arter  with  a  capital  stock  of  $5,000,000  for  the  purpose  of  developing 
wer  and  irrigation  systems.  The  incorporators  are:  Chauncey  G. 
(odrich,  John  T.  Pigott  and  Hugh  McCurdy,  all  of  San  Francisco. 
SAN  FRANCISCO,  CAL. — The  Mount  Shasta  Aqueduct  Corporation 
s  been  chartered  with  a  capital  stock  of  $10,000,000  for  the  purpose  of 
pplying  water  to  cities,  develop  wattr-powers,  etc.  The  directors  are: 
arence  E.  Sheets,  Oakland;  Thomas  II.  Laine,  of  Berkeley;  William  L. 
iwkins,  Joseph  P.  Kennedy  and  II.  McDonaugh,  all  of  San  Francisco. 
SAN  FRANCISCO,  CAL.— The  Coast  Counties  Gas  &  El.  Co.  has  been 
:orporated  with  a  capital  stock  of  $4,000,000  for  the  purpose  of  doing  a 
neral  gas  and  electric  business  in  the  Santa  Cruz  and  Watsonville 
itricts.  The  incorporators  are:  Henry  Mallock,  J.  E.  Daub,  Oakland; 
illiain  B.  Bosley,  S  W.  Pryer,  George  II.  Susman,  S.  Volnicr  and  K. 
Dazey,  all  of  San  Francisco. 

SAN  JOSE,  CAL.— The  Senonac  Pwr.  Co.  of  California  has  filed 
jcles  of  incorporation  with  a  capital  stock  of  $500,000.  The  directors 
;:     Charles  A.   Nones,   C.   P.   Anderson,  J.    F.   Tathani,   A.   L.    Brassy  and 

M.    Burnett. 
SESPE,   C.\L. — The   Sespe   Lt.   &   Pwr.    Co.   has   been   incorporated   with 
capital  stock   of  $1,000,000  by  Mason    Bradfield,   W.   W.   Hawkins,   L.   J. 
tterson,  N.  A.   Bailie  and  F.   E.   Flinn. 

STEVINSON,  CAL.— The  Merquin  Tel  &  El.  Lt.  Co.  has  been  organ- 
■d  with  a  capital  stock  of  $25,000  for  the  purpose  of  furnishing  the 
evinson  Colony  with  a  telephone  and  electric-light  service  The  officers 
;:  A.  L.  Bruce,  president;  David  Larson,  secretary,  and  W.  H.  Joy, 
asurer. 

BOISE,  IDAHO. — The  Snake  River  Pwr.  Co.  has  been  incorporated 
th  a  capital  stock  of  $900,000  by  W.  C.  Pierce,  J.  A.  Pinney  and 
illard  White.  The  company  proposes  to  supply  electricity  for  lamps 
d  motors   in    Boise   and   other   cities. 

ilOCKFORD,  ILL.— The  Joslyn-Chandler  El.  Ltg.  Co.  has  been  granted 
rharter  with  a  capital  stock  of  $20,000  to  operate  an  electric-light  plant. 
e  incorporators  are:     J.  S.  Joslyn,  F.  H.  Chandler  and  E.  D.  Chandler. 

3C0TTSBURG,  IND.— The  Indianapolis  &  Louisville  El.  Ry.  Co.  has 
;n  organized  to  take  over  the  property  of  the  Indianapolis  &  Louis- 
le  Trac.  Co.,  which  was  sold  March  21  at  a  receiver's  sale.  The  com- 
ly  is  capitalized  at  $1,200,000  and  proposes  to  improve  the  service 
ween  Indianapolis  and  Louisville  and  contemplates  an  extension  of 
I  present  line  to  Madison  and  eventually  to  Cincinnati.  Jerome  Hill, 
,  Pittsburgh,  Pa.,  is  president  and  J.  E.  Greeley,  Louisville,  Ky.,  vice- 
rsidcnt. 

BOONE,  lA.— The  Yadkin  River  R.  R.  Co.  has  been  incorporated 
:h  a  capital  stock  of  $225,000  to  build  an  electric  railway  from  Boone 
North  Wilkesboro,  a  distance  of  45  miles.  The  directors  are:  C.  H. 
wles,  Wilkesboro;  W.  J.  Grandin,  G.  M.  Grandin,  Pennsylvania;  J. 
Henderson,  II.  C.  London,  Lenoir,  and  T.  B.  Finley,  North  Wilkes- 
ro. 

RED  OAK,  lA. — The  Home  Ltg.  Co.  has  been  incorporated  with  a 
)ital  stock  of  $10,000  by  H.  E.  Deemer,  Thomas  D.  Murpliy  and  Wil- 
m    Cochrane. 

BOONJvX'lLLE,  KY.— The  Booneville  Lt.  &  Pwr.  Co.  has  been  incor- 
rated  with  a  capital  stock  of  $1,500  by  H.  C.  Combs,  T.  C.  Fuller  and  C. 
Moore. 

3AT0N  ROUGE,  LA. — The  Suburban  El.  Co.  has  been  organized  with 
capital  stock  of  $250,000  to  take  over  the  franchises  asked  for  by 
a'  business  men  for  a  street-car  line  from  the  business  district  into 
rth  and  South  Baton  Rouge.  The  incorporators  are:  S.  J.  Gianelloni, 
S.  Dougherty,  C.  H.  Dameron,  Henry  Y.  Ronaldson,  J.  Allen 
ugherty,   L.   U.   Babin   and  others. 

\DRIAN,  MICH.— The  Lenawee  County  Gas  &  El.  Co.  has  been  incor- 
■ated  with  a  capital  stock  of  $100,000  for  the  purpose  of  building,  pur- 
ising  or  leasing  and  operating  electric  and  gas  plants.  The  incor- 
rators  are:  I.  C.  Eston,  trustee;  J.  McCullom  and  George  B.  Fowler. 
DUI.UTH,  MINN. — Articles  of  incorporation  have  been  filed  for  the 
nith  Pwr.  Co.,  of  Duluth,  with  a  capital  stock  of  $50,000  by  Oscar 
tchcll.  W.  D.   Bailey  and  F.   M.   Emanuelson. 

LEWISTOWN.  MONT.— The  Spring  Creek  Pwr.  Co.  has  been  incor- 
"ated  with  a  capital  stock  of  $40,000  for  the  purpose  of  supplying  elec- 
:ity  for  lamps  and  motors.  The  directors  are:  L.  H.  Hamilton,  J.  W. 
berts.  Great  Falls;  Samuel  Phillips,  D.  F.  Smith  and  B.  E.  Stack,  of 
wistown. 

sCHENEC'T.'VDY,  N.  Y. — Articles  of  incorporation  have  been  filed  for 
:  Tri-Town  El.  Co.  with  a  capital  stock  of  $10,000  by  William  A.  Graves, 
chad  J.  Hughes,  Samuel  M.  Strong,  A.  T.  G.  Wemple  and  M.  S. 
rd.  The  company  proposes  to  supply  electricity  in  Glenville,  Clifton 
rk   and    Ballston. 

jYLVAN  BEACH,  N.  Y.— The  Sylvan  Beach  El.  Lt.  &  Pwr.  Co.  has 
:n  incorporated  with  a  capital  stock  of  $10,000  for  the  purpose  of  sup- 
'ing  electricity  in  Sylvan  Beach  and  in  the  towns  of  Verona  and 
tnna.  The  directors  are:  Ira  L.  Snell,  R.  B.  Downing  and  A.  T. 
rvin,  of  Oneida;  Dr.  Martin  Cavana,  Sylvan  Beach,  and  Anna  M. 
mstreet,    Canastota. 


Trade  Publications 


COMMUTATING-POLE  MOTORS.— Bulletin  No.  4940  of  the  General 
Electric  Company  illustrates  and  describes  that  company's  latest  develop- 
ment of  the  commutating-pole  motor  designated  as  Type  DLC. 

BRONZE  AND  BRASS  RODS.— The  Gilbert  &  Sons  Brass  Foundry 
Company,  St.  Louis,  Mo.,  has  issued  Bulletin  No.  B-1,  covering  its  com- 
plete line  of  phosphor  bronze  and  brass  in  the  form  of  bushings,  round 
rods,   hexagonal   sticks   and    castings. 

REFLECTORS.— In  its  Bulletin  No.  11  the  Opalux  Company,  258 
Broadway,  New  York,  gives  information  on  reflectors  in  general  and 
on  the  type  of  reflector  with  depolished  surface  in  particular.  These 
reflectors  are  said  to  eliminate  eye-strain  when  used  with  bowl-frosted 
lamps. 

VEHICLE  METERS. — A  new  booklet  issued  by  the  Sangamo  Electric 
Company,  .Springfield,  III.,  is  devoted  to  a  description  of  the  ampere-hour 
meter  as  applied  to  pleasure  and  commercial  vehicles.  It  will  be  of  par- 
ticular interest  to  central-station  managers  who  are  now  encouraging  the 
electric-vehicle  business. 

ELECTRICALLY  OPERATED  BRICK  PLANTS.— Bulletin  No.  4929 
of  the  General  Electric  Company  is  devoted  to  the  application  of  electric 
motors  to  the  operation  of  brick  plants.  The  bulletin  contains  a  descrip- 
tion of  a  representative  electrically  operated  plant  and  contains  data 
relative    to   the    cost    of   operation. 

ICE-MAKING  FOR  CENTRAL  STATIONS.— Under  the  title  "Ice- 
Making  Profits  for  Central  Stations,"  the  Baker  Ice  Machine  Company, 
of  Omaha,  Neb.,  has  issued  a  booklet  which  gives  much  interesting  infor- 
mation in  relation  to  the  possibilities  of  ice-making  as  a  profitable  adjunct 
of  the  electric-service  business.  This  subject  has  been  receiving  much 
attention  of  late  from  electrical  men,  and  as  the  booklet  is  sent  free  on 
request   there   should   be  a   considerable   demand   for    it. 

OZONATORS.— In  its  Bulletin  No.  4912  the  General  Electric  Company 
gives  a  good  outline  of  the  properties  of  ozone  and  the  action  of  ozone 
on  air,  and  describes  apparatus  for  producing  ozone.  The  ozone  is 
produced  as  the  result  of  electrical  discharges  between  numerous  elec- 
trodes across  which  air  is  forced  by  a  motor-driven  blower.  The  power 
consumption  is  70  watts  for  an  alternating-current  equipment  and  87 
watts  for  a  direct-current  equipment  for  delivering  4000  cu.  ft.  of 
ozonized  air  per   hour. 

STEAM  SCALE  AND  DIAGRAM.— The  De  Laval  Steam  Turbine  Com- 
pany, Trenton,  N.  J.,  has  issued  a  card  on  which  is  printed  the  Mollier, 
or  heat-entropy,  diagram  and  which  is  accompanied  by  a  measuring  scale 
devised  for  taking  desired  quantities  off  the  diagram  directly.  By  means 
of  the  scale  one  can  read  off  at  once  the  thermal  units  theoretically  avail- 
able by  expanding  steam  adiabatically  from  one  condition  to  another,  the 
resulting  velocity  of  the  steam,  the  steam  consumption  in  pounds  per 
hour  of  a  perfect  engine  and  the  duty  in  millions  of  foot-pounds  per 
1000  lb.  of  dry  steam.  Conversely,  knowing  the  steam  consumption  or 
duty  of  an  actual  engine,  the  efficiency  ratio  can  at  once  be  determined, 
as  also  the  quality  of  the  exhaust  steam.  The  chart  covers  both  satu- 
rated steam  and  superheated  steam  and  takes  the  place  of  a  brief  steam 
and  entropy  table  in  every  respect  except  that  specific  volumes  are  not 
given.  The  pressures  are  given  in  pounds  per  square  inch  gage  and 
inches  of  vacuum.  This  device  should  be  of  interest  and  service  to  every 
steam   engineer. 

LAMP  EFFICIENCY.— A  "Bulletin  of  Engineering  Research"  (No. 
101),  entitled  "Lamp  Efficiency,"  which  has  been  issued  by  the  engineer- 
ing department  of  the  National  Electric  Lamp  Association,  discusses  the 
factors  involved  in  the  operation  of  incandescent  lamps  for  a  minimum 
cost  of  light.  An  analysis  of  the  cost  of  light,  factors  controlling  the 
cost  of  light  (cost  of  energy  and  cost  of  lamp),  tlie  determination  of  the 
operating  conditions  under  which  a  given  type  and  size  of  lamp  will 
produce  light  most  economically  and  the  approximate  method  of  computing 
the  best  efficiency  receive  a  detailed  treatment.  The  subject  is  taken  up 
in  an  analytical  method  and  illustrated  by  a  large  number  of  curves 
showing  lamp  performance.  This  bulletin,  the  first  number  of  a  serie* 
of  bulletins  on  engineering  research  which  will  be  devoted  to  scientific 
discussion  of  various  problems  bearing  upon  the  manufacture  and  use 
of  incandescent  lamps,  will  be  of  interest  to  the  central-station  man  and. 
in  fact,  to  any  one  interested  in  the  economic  production  of  light  by 
means    of   incandescent    lamps. 

REFLECTORS. — The  Holophane  Company  has*  published  as  a  wall 
hanger  a  spacing  chart  that  tells  at  a  glance  just  which  reflector  should 
be  used  for  the  equipment  of  lamps  of  any  given  height  and  spacing  in 
order  to  secure  the  most  efficient  and  appropriate  illumination.  To  de- 
termine the  correct  reflector  to  use  under  any  conditions,  it  is  necessary 
only  to"  measure  the  distance  between  outlets  and  find  the  corresponding 
figure  along  the  base  of  the  chart.  By  following  the  perpendicular  line 
at  this  point  until  the  cross  line  representing  the  height  above  the  floor 
at  which  it  is  desired  to  mount  the  lamp  is  reached,  the  heavy  angle-line 
first  encountered  to  the  left  of  this  intersection  points  out  which  type  of 
reflector  to  use  to  obtain  satisfactory  results.  The  four  types  of  reflectors 
represented  provide  for  all  conditions  encountered  in  the  average  com- 
mercial installations,  and  it  is  these  store  and  office  systems  that  make  up 
the  bulk  of  the  contractor's  lighting  work.  This  spacing  chart  reduces 
illuminating  calculations  to  the  simple  process  of  putting  the  finger  on  the 
chart  and   following  out  the  line. 
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Business  Notes 


IIIK  CAI.lldK.NlA  GLASS  INSULATOR  CO.Ml'ANY  has  com 
ineiu-cd  the  operation  of  its  pinnt  nt  Lour  Bead),  Cnl.  The  site  for  the 
plant  was  scciiicil  from  the  Cliamher  of  Commerce  of  that  place.  The 
ollicc  is  nt   present  located  in   I.os  Angeles. 

TlIK  KVVHANK  POWKR  TRANSMISSION  &  MOTOR  COMPANY, 
which  has  developed  a  gasoline-electric  motor  trnck  for  heavy  haulage 
-ervice,  is  planning  to  erect  ;i  fiictory  for  the  nianvifncture  of  these 
trucks  at  Portland,  Ore.  The  president  of  the  company  is  Mr.  S.  M. 
Mears  and  the  secretary  Dr.  H.  B.   Ewbank. 

IIRUCK    PEEBLES   &    COMP.NNY,    LTD.— Mr.    John    II.    Bunting,    of 


llriiir  I'ecliUs  &  (  oiiipany,  Ltd.,  KdinhiirKli,  Scotland,  will  make  a  fom 
monlhs"  tour  in  South  America  on  behalf  of  his  firm.  He  sailed  frOn 
Soulliamploii  on  April  12  for  Rio  de  Janeiro,  and  in  addition  will  all^ 
visit    iluenos  Aires.   Valparaiso  and   other   important  cities. 

ROBERT  VV.  PAUL,  maker  of  electrical  instruments  and  scientUt 
apparatus,  maintains  a  New  York  office  at  1  East  Forty-second  Street,  ti 
slated  on  page  605  of  our  issue  for  March  16,  and  not  at  No.  1  Elft 
Forty-first  Street,  as  incorrectly  printed  on  page  704  of  our  issue  |0. 
March    30.     The   oflicc   is   in   charge   of    Mr.    Cuthhcrt   J.    Brown 

CARBO  STEEL  POST  COMPANY.— The  main  office  and  factory  * 
I  he  Carho  Steel  Post  Company,  successor  to  the  American  Steel  Pm 
Company  of  Los  Angeles,  Cal.,  have  been  moved  from  Los  Angeles 
Chicago  Heights,  III.,  this  being  due  to  the  large  increase  and  popu 
<lcmand   for  Carbo  steel  posts  and  poles  all   over  the   United  States. 
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CNITED    ST.VTKS    l'.\TENTs    ISSUED    APRIL   2,    1912. 
(Prepared  by   Robert   Starr   .Mlyn,    16  Exchange   Place,  New  York.] 
1,021.774.     REGULATION  OF  ELFXTRIC  CIRCUITS;  M.  Guett,  Hart- 
ford,    Conn.       App.     filed    July     9,     1910.       A     four-way     indicating 
rotary   snap   switch. 

1.021.857.  ONKUllKAl)  TROLLEY  SWITCH;  K.  U.  Anderson,  Indi- 
anapolis, Ind.  ,\pp.  tiled  June  2,  1911.  Flexible  connections  to  pre- 
vent jar  and  jumping. 

L021.S59.  PRI.M.XRY  H.VrTERY;  W.  A.  F.  Bleeck,  Brisbane,  Queens- 
land, Australia.  App.  filed  June  25,  1909.  Depolarizer  consisting 
of   chromic   acid,   hydrochloric   acid   and    ferrous   and   nickel   sulphates. 

1,021,881.  ELECTRIC  INTERRUPTER  DEVICE;  C,  H.  North,  Cleve- 
land,   Ohio.      App.    filed    Nov.    16,    1908.      Harmonic   telephone   signal. 

1.021,900.  STORAGE  B.\TTERY:  J.  L.  Smith,  Detroit,  Mich.  App. 
filed   Aug.    10,    1911.      Has   elastic   non-conducting  end-spacing   frames. 

1,021,907.  APPAR.VTUS  FOR  PREX'ENTING  SPARKING  AT  THE 
CONTACTS  OF  ELECTRICALLY  ILLUMINATED  SIGNS;  R.  F. 
N'euner,  Addisconibc,  England.  .App.  filed  May  19,  1910.  Quick 
break   switch.  " 

L021,920.  TELEPHONE  RECEIVER;  W.  W.  Dean,  Elyria,  Ohio. 
.\pp.   filed  Oct.   8,    1908.      Metal  shell. 

1,021,942.  PRINTER  FOR  MULTIPLEX  PRINTING-TELEGRAPH 
SYSTEMS;  D.  Murray,  London,  England.  -App.  filed  Oct.  1,  1909. 
Power-driven  selecting  and  printing  mechanism  for  operating  a 
typewriter. 

1,021,974.     PORTABLE     ELECTRIC     HEATER;     F.     L.     Dyer,     Mont- 

clair,    N.    J.      App.    filed    Oct.    7,    1910.      A    pocket    device    for    heating 

a  glass  ef   water,   etc. 
1,021,989.     STORAGE-B.ATTLRV    ELECTRODE    AND    PROCESS    OF 

MAKING    IT;    W.    Morrison,    Des    Moines,    la.      App.    filed    Oct.    5, 
■  1911.     The  active  material   is  surrounded  by  a  non-conducting  porous 

envelope  and   wire  gauze. 
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1,021,974— Portable    Electric    Heater. 

1.021.990.  BINDER  FOR  PEROXIDE  ACTIVE  MATERIAL  AND 
PROCESS  OF  MAKING  IT;  W.  Morrison,  Des  Moines,  la.  App. 
filed  Feb.   20,   1912.      An   oxygen  sulphur   compound  of  lead   tungsten. 

1.021.991.  BINDER  FOR  PEROXIDE  ACTIVE  MATERIAL  AND 
PROCESS  OF  MAKING  IT;  W.  Morrison,  Des  Moines,  la.  App. 
filed    Feb.    23,    1912.      Oxygen,    sulphur,    lead,    tantalum    and    niobium. 

1.021.992.  BINDER  FOR  PEROXIDE  ACTIVE  MATERIAL  AND 
PROCESS  OF  MAKING  IT;  W.  Morrison,  Des  Moines,  la.  App. 
filed  Feb.  23,   1912.     Oxygen  compound  of  niobium,  sulphur  and  lead. 

1.021.993.  PROCESS  OF  BINDING  THE  ACTIVE  MATERIAL  OF 
POSITIVE-POLE  LEAD  ELECTRODES;  W.  Morrison,  Des 
Moines,  la.  App.  filed  Feb.  23,  1912.  A  coinpound  having  tungsten 
in  its  acidic  radical  is  dissolved  in  H2O2,  then  sulphuric  acid  added 
and   the  active  material   saturated. 

1.021.994.  PROCESS  OF  BINDING  THE  ACTIVE  MATERIAL  OF 
POSITIVE-POLE  LE.AD  ELECTRODES;  W.  Morrison,  Des 
Moines,  la.     App.   filed  Feb.   23,   1912.     See   patents  above. 

1.021.995.  PROCESS  OF  BINDING  THE  ACTIVE  MATERIAL  OF 
POSITIVE-POLE  LEAD  ELECTRODES;  VV.  Morrison,  Des 
-Moines,  la.  App.  filed  Feb.  24,  1912.  Tlie  active  material  is  elec- 
trolytically  impregnated  with  a  compound  containing  tantalum  and 
niobium. 

1.021.996.  PROCESS  OF  BINDING  THE  ACTIVE  MATERIAL  OF 
POSITIVE-POLE  LEAD  ELECTRODES;  W.  Morrison,  Des 
Moines,  la.  App.  filed  Feb.  24,  1912.  The  active  material  is  im- 
pregnated electrolytically  with  niobium  and  then  reacted  on  by  sul- 
phuric  acid. 

1.021.997.  STORAGE-BATTERY  CONDUCTOR  OR  SUPPORT;  W. 
Morrison,  Des  Moines,  la.  App.  filed  Feb.  24,  1912.  Lead,  antimony 
and    selenium    or   tellurium. 

1.022,001.  ELECTRICALLY  CONTROLLED  BRAKE;  E.  Price,  Sche- 
nectady,   N.    Y.     App.    filed   Oct.    16,    1908.      For   electric   hoist. 


1.022.009.  ELECTRIC-ARC   LAMP;    E.    Wcintraub,   Schenectady,   N. 
App.    filed    Nov.    17,    1904.      Mercury-vapor   type.      The   electrodes  |» 
initially   separated   for  starting   by   heating   the   gas. 

1.022.010.  VAPOR  ELECrRIC  DEVICE;  E.  Weintraub,  Lynn,  Mm 
App.  filed  July  13,  1909.  A  mercury  electrode  and  a  projecting  oH 
per   block   for   dissipating  heat. 

1.022.011.  REF-RACTORY  ARTICLE;  G.  Weintraub,  Lynn,  Mass..  Af| 
tiled  March  24,  1910.  The  material,  such  as  magnesia,  is  fornS 
in  a  mold  and  allowed  to  cool   on  a  core  to  prevent  fracturing. 

1,022,016.  ELECTRIC  HEATER;  W.  S.  Andrews,  Schenectady,  N.  Y 
App.   filed   Jan.    14,    1911.      Sadiron   with  a   thermostatic   switch. 

1,022,021.  SPACE  BLOCK;  E.  H.  Farquhar,  Schenectady,  N.  Y.  Apj 
filed   Sept.    19,    1908.      For   separating   the   laminae   of   armatures. 

1,022,023.  DYNAMO-ELECTRIC  MACHINE;  W.  T.  Foster,  Schenec 
tady,   N.   Y.     App.   filed  Jan.   24,   1910.     Ventilated"  rotor. 

1.022.025.  MACHINE       FOR       FORMING       AND       ELECTRICALLY 
WELDING   TUBES;    E.    J.    Guay,    Lynn,    Mass.      App.    filed   Jan. 
1911.     A  strip  is  folded   on  a  mandrel  and  joint  welded  by   a  wJi 

1.022.026.  INSULATOR;  J.  A.  Guthrie,  Little  Rock,  Ark.  App.  fi| 
July  24,    1911.      Frusto-conical   porcelain   element   in   two   parts. 

1,022,029.  MOTOR-CONTROL  SYSTEM;  K.  F.  Kingwell,  Rugby,  Em 
land.     App.   filed  Jan.    4,    1910.      For   a   pump   system,   etc. 

1,022,049.  ELECTRIC  SWITCH;  G.  B.  Reisbach,  Milwaukee,  Wii 
App.   filed  July  25,    1910.     Magnetic  blow-out. 

1.022.057.  INCANDESCENT  ELECTRIC  LIGHTING;  W.  L.  BlisJ 
Brooklyn,  N.  Y.  App.  filed  Oct.  20,  1905.  Turn-down  lamp  will 
polarized   relay  switch. 

1.022.058.  ELECTRICAL  APPARATUS:  W.  L.  Bliss,  Brooklyn,  N.  Y 
App.  filed  Nov.  1,  1906.  Turn-down  lamp  with  a  three-wire  con 
ductor   for   distant   control. 

1,022,065.     RINGER;    W.    W.    Dean,    Elyria,    Ohio.      App.    filed    July    11 

1910.  Mechanical   improvements   for   a   telephone   ringer. 
1,022,121.     INSULATOR    PIN;    C.    J.    Boyland,    Indianapolis,   Ind.      App 

filed   Nov.   8,    1911.      Rolled   from   sheet   metal. 

1.022.143.  SUSPENSION  DEVICE  FOR  TROLLEY  WIRES;  E 
Kindler,  Friedenau,  Berlin,  Germany.  App.  filed  Aug.  9,  1911.  Ai 
under-cut   device   for   a   wire   of   figure-eight   cross-section. 

1.022.144.  TROLLEY;  H.  A.  Krause,  Philadelphia,  Pa.  App.  filed  Feb 
8,    1911.      Current-carrying   guard. 

1,022,161.     MEANS     FOR     FASTENING     ELECTRIC     CONDUCTOR! 

TO    INSULATORS:    J.    S.    Thompson,    Mill    Valley,    Cal.      App.    filei 

March   22,    1911.      Bolt-operated  clamping  jaws. 
1,022,175.     TELEPHONE;    R.    A.    Boniventure,   New   York,    N.    Y.      Ap( 

filed  March  29,    1911.     Receiver  support  for  a  desk  telephone. 
1,022,189.     REMOTE    TEMPERATURE    CONTROL;    H.    G.    Geissingei 

New    York,    N.    Y.      App.    filed    Sept.    24,    1910.      Double    temperatun 

control   for  day  and   night   conditions. 
1,022,247.     DISINFECTANT    DEVICE    FOR    MOUTHPIECES;    A.    E 

Le    Ford,    Boston,    Mass.      App.    filed   July    19,    1911.      A    disinfectan 

container   and    shield   are    secured   to   the    mouthpiece. 
1,022,253.     TELEPHONE  TRANSMITTER;    M.    Moloney,   Christchurch 

New   Zealand.     App.   filed  Oct.  25,   1909.     Magnifying  relay  for  long 

distance  work. 
1,022,255.     DYNAMO-ELECTRIC    MACHINERY;    C.    A.    Parsons    an. 

A.   H.   Law,   Newcastle-upon-Tyne,   England.     App.   filed  July  9,   1909 

Conductors   are    partially    embedded   in    the   iron. 
1,022,276.     PRIMARY     BATTERY:     Z.      Szpor,     Stanislawow,     Austria: 

Hungary.       App.     filed     Sept.     12,     1911.       A    soluble     depolarizer 

sulphate  of  copper. 
1,022,310.     PRESSURE    GAGE;     C.     O.     Everhart,     Warren,     Pa.       App 

filed  July  3,   1911.     High  and  low  alarm. 
1,022,324.     CONTROLLING       SYSTEM       FOR       MOTOR-TRACTIOI 

CARS:  W.   C.  Mayo,  El  Paso,  Tex.     App.   filed  Feb.  24,   1908.    Brafc 

control   and   track   sander. 
1,022,329.      FUSE:    F.    P.    Poole    and    P.    A.    Brendel,    Bridgeport,    Conr 

.App.   filed  Dec.   15,   1909.     Plug  type. 
1,022,350.     TELEPHONE;     C.     C.     Blackman,     Bridgeport,     Conn.       Apf 

filed   May   4,    1911.      Receiver  and  transmitter  on  a   single   bracket. 
1,022,355.     PROTECTING   MEANS   FOR   ELECTRIC   DISTRIBUTIOI 

SYSTFMS:     G.     A.     Burnham,     Saugus,     Mass.       App.     filed    Oct.    2f 

1911.  Each  substation  has  an  overload  switch  and  a  tripping  magnet 
1,022,357.     ELECTRIC    TROLLEY;    L.    M.    Davis,   Portland,    Ore.     Api 

tiled  March  23,  1911.  Automatic  lubrication. 
1,022,365.  MECHANICAL  METHOD  OF  TREATMENT  OF  FEE) 
WATER  TO  BOILERS  FOR  PREVENTION  OF  INCRUSTATION 
CORROSION  OR  PlfTING;  C.  Haythorpe.  Kennington,  Londor 
England.      App.    filed   Nov.    25,    1911.      Zinc   and   carbon   elements. 

1,022,374.  TROLLEY  WHEEL  FOR  ELECTRIC  CARS;  J.  C.  Eamef 
San  Francisco,  Cal.  .App.  filed  Dec.  2,  1909.  Sheet-metal  whec 
with   a   separable   grooved    rim. 
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PATENT  REFORM. 

Elsewhere  appears  an  account  of  a  meeting  held  this 
week  in  Washington  of  representatives  of  various  patent 
lawyers'  associations  and  technical  societies,  having  for  a 
purpose  the  discussion  of  the  subject  of  patent  reform.  As 
will  be  seen,  the  only  result  was  a  petition  to  Congress  to 
defer  action  on  patent  bills  now  before  it  and  a  recom- 
mendation for  further  conferences  of  delegates  from  the 
bodies  represented  at  Washington  and  from  similar  bodies 
which  shall  be  invited  to  participate.  The  Washington 
meeting  renders  it  evident  that  there  will  be  difficulty  in 
securing  any  effective  concerted  action  through  such  a  con- 
ference. The  interests  of  patent  lawyers,  patent  solicitors, 
inventors,  manufacturers  and  the  general  public  are  by  no 
means  identical  and  are  often  decidedly  conflicting.  More- 
over, the  present  unsatisfactory  condition  of  the  patent 
.system  is  in  the  minds  of  many  largely  charged  against 
the  legal  profession,  and  at  the  Washington  conference  this 
element  appeared  to  dominate.  It  is  regrettable  that  ap- 
proval, or  at  least  some  encouragement,  was  not  given  to 
the  recent  proposal  of  the  Inventors'  Guild  for  the  appoint- 
ment of  a  commission  to  consider  broadly  the  subject  of 
patent  monopoly  and  make  to  Congress  recommendations 
as  to  legislation  necessary  to  bring  that  monopoly,  as  now 
perverted  by  judge-made  law,  into  conformity  with  the 
spirit  of  the  constitutional  provision  designed  solely  to  en- 
courage inventors  and  benefit  the  public.  We  hope  that  at 
the  next  joint  conference  this  plan  will  meet  with  better 
success,  and  that  in  the  meantime  every  effort  will  be  made 
to  forward  it  regardless  of  this  contingency.  We  hope 
also  that  Congress  will  proceed  to  immediate  consideration 
of  the  measures  now  before  it  having  for  an  object  to 
nullify  the  Dick  decision  and  to  correct  a  few  of  the  more 
glaring  abuses  of  the  patent  system.  As  views  for  and 
against  these  measures  can  be  presented  individually  by 
members  of  the  joint  conference  at  hearings  on  the  bills, 
there  appears  to  be  no  valid  reason  why  they  should  be 
held  up  as  requested  by  the  Washington  meeting.  Measures 
introduced  in  Congress  at  this  stage  of  a  session  have  at 
best  a  precarious  chance  of  passage,  and  delay  would 
almost  inevitably  result  in  lack  of  legislation  by  the  present 
Congress.  Moreover,  a  psychological  situation  with  rela- 
tion to  patent  legislation  similar  to  the  present  one  might 
not  confront  succeeding  Congresses  for  years. 


THE  ELEaRICAL  EXPORT  TRADE. 

It  is  satisfactory  to  know  that  during  1911  our  electrical 
exports  reached  the  figure  of  not  less  than  $19,355,536,  the 
best  total  in  many  years,  for  one  must  go  back  to  1907  to 
find  a  total  of  $17,460,775.  The  increase  was,  however, 
rather  in  the  varied  class  of  appliances  and   instruments 
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than  in  tliat  of  lu-avy  niacliincrv,  f(tr  {hv  fxport  of  ap- 
plianct's  was  worth  $11,008,012,  wliile  tliat  of  niacliiiicry 
was  $8,347,524.  tlu'  latter  item  being  less  by  nearly  $1,500,000 
than  the  corresponding  item  in  1907.  This  is  a  significant 
indication  of  the  tendencies  of  the  times,  and  would  imply 
that  while  the  world  is  ready  to  accept  with  welcome  our 
"Yankee  notions"  in  a  great  variety  of  smaller  goods,  it 
does  not  crave  excessively  the  heavier  pieces  of  machinery. 
Europe  is  closed  to  the  latter  by  protective  tariffs  or  by 
cheaper  production,  and  in  the  neutral  markets  she  can 
meet  us  on  terms  of  superior  salesmanship  as  to  price, 
quality  and  long  credit.  But  if  we  go  on  as  we  are  now 
doing,  in  developing  an  endless  range  of  smaller  apparatus 
in  every  branch  of  tlie  industry,  there  seems  to  be  no  good 
reason  why  we  should  not  continue  to  develop  also  the' 
appreciative  market  for  all  that  miscellaneous  material. 

The  figures  for  January  this  year  ran  very  much  the 
same  way,  showing  $1,045,636  for  smaller  apparatus  and 
$675,633  for  electrical  machinery.  For  February  the  figures 
are  $968,626  and  $672,676,  showing  a  slight  gain  in  both 
groups  over  February,  191 1.  It  takes  very  little  to  upset 
the  balance  month  by  month  or  to  dislocate  any  careful 
attempt  at  comparisons.  As  an  instance,  it  may  be  noted 
that  of  machinery  Brazil  took  in  February,  191 1,  only 
$2,873,  whereas  this  year  the  figure  was  $143,728.  He 
would  not  be  a  very  wise  man  who  predicated  his  analysis 
on  such  a  wade  range,  explainable  by  a  single  large  order. 
But  we  should  all  of  us  be  warranted  in  hoping  and  in 
trying  for  a  maintenance  of  the  higher  level,  not  only  in 
Brazil,  but  in  Japan,  Canada,  Africa,  India  and  all  the  other 
markets  to  which  our  goods  have  entry,  not  so  much  be- 
cause we  have  pushed  them  in.  but  because  the  demand 
would  not  be  denied. 


THE  A.  I.  E.  E.  CODE  OF  PROFESSIONAL  CONDUCT. 

The  American  Institute  of  Electrical  Engineers  has  re- 
cently promulgated  a  code  of  professional  ethics,  which 
was  printed  in  full  in  our  issue  of  March  16.  The  matter 
is  one  of  great  interest,  and  the  action  of  the  Institute  ap- 
pears in  general  to  deserve  commendation.  The  conduct 
of  any  professional  man  in  general,  and  of  any  electrical 
engineer  in  particular,  so  far  as  it  concerns  human  relations, 
comprises  relations  between  himself,  the  public  at  large  and 
his  professional  brethren.  The  great  bulk  of  his  relations 
toward  the  public  at  large  are  necessarily  defined  by  the 
existing  status  of  law  and  custom.  Except  in  detail,  these 
relations  are  the  same  as  those  of  a  merchant  or  of  a 
business  man  to  the  community.  The  distinctive  external 
relations  of  the  professional  man  are  those  which  define 
his  conduct  toward  his  professional  brethren.  His  pro- 
fessional guild,  society  or  institute  has,  theoretically,  no 
right  to  impose  upon  him  any  interprofessional  relations  in 
contravention  to  general  law  and  custom.  That  is,  his  pro- 
fessional brotherhood  has  no  right  to  impose  a  lower  level 
of  ethical  relations  inside  the  profession  than  exists  out- 
side between  members  of  the  community  at  large.  When 
law  and  custom  say  that  men  must  act  honestly  in  their 
mutual  relations  as  members  of  a  community,  a  professional 
brotherhood  manifestly  cannot  maintain  a  lower  ethical  level 


williiii   the  hidllu  riiood  and   support   dishonest   iiiuliial   pn 
fcssional  riJalions.    • 

Hut  it  lies  within  the  powers  of  any  i)rofessi()iial  brothei 
hood  to  adopt  and  maintain  as  much  higher  an  ethical  levi 
of  niutnal   iiilcriial    relations,  consistent   with   puidic   dutie 
as  it  has  a  mind  to.     If  it  attempts  to  raise  the  intcrpn 
fessional  level  too  high,  success  will  not  justify  the  attemp 
but  the  public  will  tend  to  recognize  and  honor  a  ijrofcssio 
in  proportion  to  the  elevation  of  the  interprofessional  ethic; 
level  it  can  maintain  with  reference  U)  the  general  publi 
ethical  level.     In  the  older  professions  these  internal  deck 
rations  of  professional  ethics  have  been  the  foundations  c 
professional  honor  and  reputation.     The  Hippocratic  vo 
of  the  medical  profession  established  a  code  of   interpr( 
fessional  ethical  relations  for  medicine  in  the  fifth  centui 
before    Christ    and    contributed    greatly    to    the    esteem  i 
which  that  profession  was  held.     From  century  to  centui 
these   interprofessional   ethics   have    varied    with    differei 
professions,  and  in  the  same  profession  they  have  fluctuat< 
in   ethical   elevation ;   but   no   profession   is   ever   likely 
secure  and  maintain  public  renown  which  does  not  set  i 
some  standard  of  internal  dignity,   self-sacrifice  and  sel 
denial  of  the   members   for  the  benefit  of  the  professio 
Opinions  may  difYer  as  to  the  value,  expedience  or  wisdo 
of  individual  articles,  particularly  those  having  a  bearii 
on   industrial   relations,   forming  the   code  of   profession 
conduct   recently   published  by   the   American   Institute 
Electrical    Engineers.      Fortunately    an    ill-advised    artic 
advocating  standardization  was  at  the  last  moment  elin 
nated.      However,  we  think  that  the  consensus  of  opinion  w 
be  that  the  principle  of  setting  up  such  a  code,  assuming  tb 
it  can  be  maintained,  conduces  to  produce  a  distinctly  i 
lifting  force  on  engineering  as  a  profession  in  the  eyes 
the  public. 

PARALLEL  OPERATION  OF  GAS-ENGINE-DRIVEN  ALTERNATORS. 

The  Elektrotechnische  Zeitschrift  has  recently  publish 
an  article,  by  Dr.  Karl  Czeija,  upon  the  means  that  can 
adopted  in  the  design  and  operation  of  gas-engine  alternai 
unites  to  secure  smooth  parallel  running  without  huntii 
The    general    theory    of    alternators    operating    in    parai 
on  the  same  busbars  is  that  each  alternator  has  a  natu 
period  of  electromagnetic  oscillation  when  connected  tc 
set  of  busbars,  depending  upon  its  electrical  constants, 
mechanical  moment  of  inertia  and  the  load  which  it  carri 
For  one  and  the   same  machine  the  period   of  oscillati 
about  the  position  of  exact  synchronism  varies  to  some  < 
tent  with  the  load.     This  natural  period  of  oscillation  ir 
ordinarily  be  observed  either  by  watching  the  angular 
locity  of  the  machine  stroboscopically,  or  by  connecting  a 
vibration  galvanometer,  heavily  shunted,  to  the  circuit  ^ 
the  machine  and  watching  the  beats  in  its  deflections.  Un'' 
ordinary  circumstances,  if  an  oscillation  in  speed  is  ac 
dentally  set  up  in  an  alternator,  it  soon  becomes  absorb, 
or  damped  out,  by  the  electromagnetic  power  developedkf 
the  oscillation.     If,  however,  the  period  of  some  impresll 
torque  on  the  alternator  shaft,  as  for  instance  that  of  4 
impulse  in  an  engine  cycle,  happens  to  approximate  clo5'. 
the  natural  electromagnetic  period  of  the  alternator,  tl 
the  tendency  will  be  to  accumulate  oscillation  energy  fa; 


RIL    20,     I9I2. 


ELECTRICAL     WORLD 


833 


n  it  can  be  dissipated,  and  so  to  build  up  large  and  dan- 
ous  oscillations.  In  this  condition  an  alternator  is  said 
'hunt,"  and  the  hunting  may  be  violent  enough  to  throw 
machine  out  of  step.  The  remedy  for  such  faulty  ten- 
icies  is,  on  the  one  hand,  to  increase  the  dissipating  or 
nping  forces,  whereby  oscillations  may  become  quickly 
jthered,  as  for  instance  by  squirrel-cage  windings  em- 
Ided  in  the  laminated  field  poles,  and,  on  the  other  hand, 
make  sure  in  advance  that  no  impulse  frequency  in  the 
-engine  cycle  shall  be  able  to  coincide  with  the  natural 
rtromagnetic  period  of  the  alternator  at  any  normal  con- 
lon  of  load. 


MELTING  POINTS  OF  TUNGSTEN  AND  TANTALUM. 

Vith  the  introduction  of  metal-filament  lamps  has  come 
;newed  interest  and  activity  in  the  study  of  the  radiating 
perties  of  metals  in  general,  and  of  those  metals  in  par- 
ilar  which  have  proved  useful  in  incandescent-lamp  man- 
cture.  To  the  casual  observer  it  may  seem  to  be  a 
stion  of  purely  academic  interest  whether  the  relatively 
h  efficiency  attainable  in  the  tungsten  lamp  is  to  be 
ribed  to  a  correspondingly  high  temperature  of  opera- 
1  or,  rather,  to  what  has  been  termed  selectivity  in  its 
iation.  By  selective  radiation,  as  used  here,  is  meant 
t  a  disproportionately  large  amount  of  the  radiant  energy 
tted  by  the  substance  at  any  given  temperature  is  con- 
trated  in  the  visible  spectrum,  producing  a  dispropor- 
lately  high  efficiency  for  the  temperature  of  operation. 
It  this  interest  in  arriving  at  the  true  explanation  of 
:iency,  far  from  being  purely  academic,  is  stimulated 
ler  by  the  most  practical  considerations  is  appreciated 
anyone  who  contemplates  the  surprisingly  low  actual 
;iencies  of  our  common  light  sources.  When  one  con- 
:rs  that  if  all  the  energy  transformed  in  a  tungsten  lamp 
e  converted  into  luminous  radiation  in  the  yellow-green 
ion  of  the  spectrum  its  output  would  be  of  the  order 
magnitude  of  800  lumens  per  watt  instead  of  only  8 
lens  per  watt,  that  the  efficiency  of  the  flaming  arc  is 
y^  5  or  10  per  cent  of  the  highest  attainable  efficiency, 
is  convinced  of  the  real  need  of  a  closer  study  of  the 
iating   properties   of   matter. 

IS  a  result  of  the  various  researches  that  have  been  un- 
taken,  certain  definite  conclusions  have  been  reached, 
las  been  shown  that  the  metals  tantalum,  tungsten  and 
lium  all  exhibit  the  property  of  selective  radiation.  Yet 
n  for  these  metals,  with  the  possible  exception  of 
lium,  the  selectivity  is  not  so  marked  but  that  the  actual 
peratures  at  which  the  respective  lamp-filaments  operate 
in  excess  of  that  of  the  so-called  3.1-watt  carbon  lamp. 
;  tungsten  lamp  probably  operates  at  a  temperature  of 

0  deg.  to  2500  deg.  absolute  (C.  +  273  deg.),  which  is 
lewhat  higher  than  that  of  the  carbon  lamp,  and  yet  the 
ting  point,  or  rather  the  boiling  point,  of  carbon  is 
mated  at  3800  deg.  to  4000  deg.  absolute.  Owing  to  the 
id  vaporization  even  at  relatively  low  temperatures,  car- 

1  cannot  be  operated  satisfactorily  at  a  higher  output 
n  4  lumens  per  watt  (2.5  watts  per  candle),  as  in  the 
phitized  carbon  lamp.  It  is,  therefore,  of  much  interest 
letermine  the  melting  points  of  such  substances  as  tanta- 
I  and   tungsten,   whicji   operate   at  higher   temperatures 


than  carbon,  and  yet  for  which  previous  experiments  have 
indicated  melting  points  600  deg.  or  800  deg.  below  the 
temperature  attained  by  scjlid  carbon  in  the  arc  crater. 

Mr.  Forsythe  has  quite  recently  published  the  results  of 
an  investigation  carried  out  in  the  physical  laboratory  of  the 
University  of  Wisconsin  which  had  for  its  object  the  deter- 
mination of  the  melting  points  of  tungsten  ai)d  tantalum. 
The  values  obtained  by  Mr.  Forsythe  for  the  melting  points 
of  these  two  substances  are  approximately  3200  deg.  and 
3075  deg.  absolute  respectively.  These  metals  have  true 
melting  points,  and  if  an  attempt  is  made  to  heat  them 
beyond  these  temperatures  a  true  melt  with  a  well-defined 
bead  results.  In  contrast  with  these  substances  a  carbon 
filament  cannot  be  made  to  develop  a  bead ;  it  has  no 
true  melting  point.  As  the  temperature  is  increased  subli- 
mation takes  place  more  and  more  rapidly,  but  by  quickly 
increasing  the  voltage  applied  to  the  ends  of  a  filament  it  is 
possible  to  secure  and  approximately  measure  temperatures 
of  the  order  of  magnitude  of  the  melting  point  of  tantalum. 
Beyond  3200  deg.  absolute  the  disintegration  through  subli- 
mation occurs  so  rapidly  that  no  measurements  can  be  made 
using  an  ordinary  lamp  filament,  but  it  is  quite  possible  that 
a  temperature  well  in  excess  of  this  may  be  attained 
momentarily  at  the  point  of  rupture.  An  output  of  30 
lumens  per  watt  (0.4  watt  per  candle)  has  actually  been 
observed,  and  yet  an  ordinary  flashed  carbon  lamp  will  not 
operate  satisfactorily  at  one-half  the  efficiency  of  the  tung- 
sten lamp.  The  rapid  sublimation  of  carbon  is  the  explana- 
tion of  this  condition,  but  the  possibilities  of  reducing  the 
rapid  sublimation,  and  therefore  of  making  possible  higher 
temperatures  of  operation,  ofifer  an  interesting  field  for 
speculation  and  experiment.  The  flashing  process  made 
possible  the  so-called  3.1-watt  carbon  lamp  in  place  of  the 
old  4-watt  untreated  filament,  and  the  graphitizing  process 
developed  the  2.5-watt  carbon-filament  lamp.  It  is  not 
improbable  that  much  improvement  in  the  incandescent  lamp 
in  the  future  will  result  from  the  development  of  methods 
of  utilizing  known  filament  materials  at  temperatures  more 
closely  approaching  their  melting  or  boiling  points.  Until 
commercial  illuminants  have  absolute  efficiencies  well  in 
excess  of  5  per  cent  or  10  per  cent,  or  even  50  per  cent,  the 
investigation  of  the  radiating  properties  of  matter  will  con- 
tinue to  be  of  more  than  academic  interest  and  should 
engage  the  best  thought  of  competent  investigators. 


ELECTRICAL  INSTRUMENT  SPEOnCATIONS. 

An  article  by  Dr.  H.  Hausrath  has  recently  been  published 
in  the  Elektrotechnische  Zeitschrift,  which  analyzes  in  de- 
tail the  properties  and  limitations  of  standard  electrical 
measuring  instruments,  with  a  view  to  enabling  accurate 
and  complete  industrial  specifications  to  be  written  for  the 
duties  and  performances  of  any  such  instrument.  Sixteen 
such  qualifications  are  defined.  There  can  be  no  doubt 
that  the  absence  of  adequate  specification  details  interferes 
with  the  production  and  supply  of  the  right  type  of  instru- 
ment to  meet  a  given  set  of  practical  requirements. 
Whether  the  particular  set  of  qualifications  ofifered  is  the 
best  for  regular  use  is  a  matter  for  discussion :  but  any 
definite  systematic  set  of  standardization  qualifications 
would  be  better  than  none. 
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JOINT  PATENT  CONFERENCE. 

In  I  r.spoiiM'  tt)  llic  m'ciu  call  issmd  l)y  llii-  ralciil  Law 
AssDcialion  iil  \Vasliiiij.jli)ii.  I).  (  .,  there  was  held  in 
Washington  on  April  15  and  lO  al  liic  C  usnios  ('hih  a  Joint 
conference  to  consider  the  patent  bills  now  pending  in 
Congress  anil  to  discuss  the  patent  situation  in  general,  the 
following  societies  being  represented:  I'or  llir  .\nierican 
Chemical  Society,  Mr.  Clinton  P.  Townsend  and  Prof. 
Charles  1^.  Mnnroe,  both  of  Washington,  1).  (  .;  iDr  tlie 
American  Klectrochemical  Society,  Dr.  !..  II.  I'aekeland  ot 
\dnkers,  N.  Y.,  and  Mr.  .\.  B.  Marvin  of  Chicago;  for 
the  .American  Institute  of  Plectrical  luigineers,  !■".  J'.  I'ish, 
Esq.,  of  Boston,  Dr.  M.  1.  Pupin  of  New  York,  Mr.  .\.  \V. 
Berresford  of  Milwaukee  and  Prof.  D.  C.  Jackson  of 
Boston;  for  the  American  Institute  of  Mining  lingineers. 
Captain  A.  F.  Lucas  of  Washington,  D.  C. ;  for  the  Ameri- 
can Society  of  Mechanical  Engineers,  Mr.  B.  F.  Wood  of 
Altoona,  Pa.,  and  Mr.  William  H.  Blauvelt  of  Syracuse, 
N.  Y.;  for  the  Chemists'  Club  of  New  York,  Mr.  Carleton 
Ellis  of  New  York;  for  the  American  Institute  of  Chemical 
Engineers,  Dr.  William  M.  Grosvenor  and  Dr.  Maximilian 
Toch,  both  of  New  York ;  for  the  Inventors'  Guild,  Mr. 
H.  Ward  Leonard  and  Mr.  Ralph  D.  Mershon,  both  of 
New  York ;  for  the  Patent  Law  Association  of  Washington, 
Mr.  Walter  F.  Rogers  and  Mr.  William  W.  Dodge,  both 
of  Washington,  D.  C. ;  for  the  Patent  Law  Association  of 
Chicago,  Mr.  Thomas  F.  Sheridan  of  Chicago;  for  the 
New  York  County  Lawyers'  Association,  and  including 
also  non-resident  members  of  the  Washington  association, 
Mr.  William  H.  Kenyon,  Mr.  Alfred  W.  Kiddle  and  Mr. 
Robert  C.  Mitchell,  all  of  New  York;  Mr.  Odin  Roberts 
and  Mr.  George  O.  G.  Coale,  both  of  Boston,  and  Mr.  E. 
W.  Bradford  of  Washington  and  Indianapolis.  The  Ameri- 
can Society  of  Civil  Engineers  was  invited  to  send  repre- 
sentatives, but  did  not  do  so. 

The  conference  selected  Mr.  Walter  F.  Rogers  as  chair- 
man and  Mr.  Ralph  D.  Mershon  as  secretary,  and  then 
proceeded  to  a  consideration  of  the  pending  bills  in  Con- 
gress which  relate  to  patent  affairs.  Eliminating  some 
ten  bills  which  have  been  drawn  to  relieve  certain  specific 
situations  of  a  private  nature,  there  are  slightly  over  forty 
bills  which  deal  with  the  patent  and  copyright  laws.  It  was 
the  universal  sense  of  the  conference  that  the  pending  bills 
should  be  delayed  until  the  societies  and  associations  repre- 
sented could  be  fully  heard  by  the  patent  committees  of 
Congress.  A  very  free  discussion  of  the  present  situation 
took  place,  bringing  out  the  positions  taken  by  the  dele- 
gates individually  and  by  the  societies  or  associations  they 
represented.  In  view  of  the  fact  that  the  conference  was 
called  essentially  for  the  informal  exchange  of  views  and 
opinions,  it  was  considered  that  authority  was  lacking  for 
any  formal  action  and  therefore  it  was  decided  to  recom- 
mend the  formation  of  a  standing  joint  committee  with 
full  powers.  Accordingly  the  following  resolution  was 
unanimously  adopted : 

"At  a  meeting  of  representatives  from  the  following 
associations  held  at  Washington  on  April  15  and  16,  1912, 
over  forty  bills  affecting  the  patent  system  of  the  United 
States  were  considered  to  such  extent  as  time  permitted. 
Many  of  these  bills  are  obviously  of  radical  character — 
aimed  at  fundamental  principles  of  the  patent  system — and 
others  deal  with  such  complicated  matters  as  Patent  Office 
procedure  and  practice. 

"After  extended  discussion,  in  view  of  the  importance  of 
careful  consideration  of  the  said  bills,  to  the  end  that  the 
patent  system  of  the  United  States,  to  which  in  so  large  a 
measure  our  industrial  prosperity  is  due,  may  not  be  unduly 
affected,  it  was  unanimously  resolved,  that  the  representa- 
tives of  the  several  associations  there  represented  agree  to 
recommend  to  their  respective  associations: 

"That  the  committees  of  Congress  be  respectfully  urged 
to  defer  action  on   said  bills  until  the  associations   repre- 


.••enlrd  at  thr  conferiiicc  and  \\\v  i)uhlit  generally  haVi 
had  ample  oiiportunity  to  study  the  hdls  and  deternuiie  wha 
may  be  the  lull  elfecl  (jf  the  changes  contemplated  by  tliciii 

"That  a  recommendation  be  made  to  the  respective  ussu 
ciations  to  appoint  member.^  of  a  joint  standing  comniittci 
with  power,  subject  to  the  call  of  the  chairman  of  thi 
Patent  Law  Association  of  Washington,  to  study  the  pend 
ing  bills  and  the  whole  patent  situation  and  ad(jpl  meani 
for  such  action  as  may  appear  expedient." 

Subsequent  discussion  arose  in  reference  to  the  propriet' 
(jr  desirability  of  inviting  other  national  societies  to  joii 
in  the  future  conferences,  in  order  to  bring  together  al 
interests  in  the  patent  situation.  This  resulted  in  thi 
adoption  of  another  resolution,  which   follows: 

"Resolved,  That  the  associations  here  represented,  an' 
such  associations  as  shall  be  hereafter  added  thereto,  shal 
appoint,  each,  three  delegates,  each  association  to  have  oni 
vote,  and  that  a  committee,  consisting  of  Mr.  Rogers,  Dr 
Baekeland  and  Mr.  Mershon,  shall  be  appointed,  which  ma; 
add  at  its  discretion  associations  and  members  to  meet  ii 
future  joint  conferences.'' 

This  committee  was  also  empowered  to  call  future  meet 
ings,  specifying  the  time  and  place.  After  reviewing  thi 
provisions  of  Mr.  Oldficld's  bill,  II.  R.  23,193,  which  it  i 
said  was  prepared  by  Patent  Commissioner  Moore  am 
which  provides  for  numerous  changes  in  the  present  paten 
laws,   the  conference  adjourned. 


BILL  FOR  RECODIFICATION  OF  THE  PATENT  LAWS 


On  April  11  Chairman  Oldfield  of  the  House  committe 
on  patents  introduced  a  long  bill  (H.R.  23,193)  which  pre 
vides  for  fundamental  changes  in  the  patent  laws.  Th 
most  important  provisions  are  described  in  what  follow: 
While  the  present  Patent  Office  is  under  the  jurisdiction  0 
the  Department  of  the  Interior,  the  new  bill  changes  thi 
and  makes  the  Commissioner  of  Patents  accountable  onl 
to  the  President.  Provision  is  made  for  a  commissioner  c 
patents,  a  first  assistant  commissioner,  an  assistant  con 
missioner  and  three  examiners  in  chief,  all  appointed  by  th 
President  with  the  consent  of  the  Senate.  All  other  officer 
and  employees  of  the  department  are  to  be  appointed  by  th 
commissioner.  Full  power  is  bestowed  upon  the  commii 
sioner  to  perform  all  duties  respecting  the  granting  an 
issuing  of  patents  as  directed  by  law.  The  six  officia 
above  named  are  to  constitute  a  board  of  appeals,  a  quorui 
being  constituted  by  any  three. 

Every  patent  is  required  to  contain  a  short  title  or  d< 
scription  of  the  invention  or  discovery,  and  will  contain 
grant  to  the  patentee  of  the  exclusive  right  to  make,  use  c 
vend  the  invention  or  discovery  throughout  the  Unite 
States  and  its  territories  for  a  term  of  seventeen  years,  bi 
every  patent  shall  be  so  limited  as  to  expire  nineteen  yeai 
from  the  date  of  filing  the  application,  exclusive  of  the  tin 
actually  consumed  by  the  Patent  Office  or  the  courts  in  coi 
sidering  the  application.  If  at  any  time  during  the  ter: 
of  a  patent,  except  the  first  four  years,  the  invention  ceas< 
to  be  manufactured  or  the  process  carried  on  to  an  adequa 
extent,  then  any  person  demanding  it  shall  be  entitled  to 
license  from  the  owner  of  the  patent  to  manufacture  tl 
invention  or  carry  on  the  process,  unless  the  owner  « 
show  sufficient  cause  for  inaction.  Upon  refusal  of  tl 
owner,  the  person  seeking  such  license  may  apply  to  tl 
district  court  having  jurisdiction.  The  court  will  hear  tl 
case,  and  if  satisfied  that  an  application  should  be  granti 
will  order  the  issue  of  a  license  and  will  stipulate  t! 
royalties  or  payment  therefor.  An  appeal  may  be  tak' 
from  the  order  of  the  district  court  to  the  circuit  court 
appeals. 

The  definition  of  a  patentable  invention  is  set  forth 
Section  19  of  the  bill,  as  follows :     "Any  person  who  h 
invented  or  discovered  any  new  and  useful  art,  machir. 
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anufacturc,  or  composition  of  matter,  or  any  new  and 
cful  improvements  tliercot,  nut  known  'or  used  by  others 

this  country  before  his  invention  or  discovery  thereof, 
id  not  patented  or  described  in  any  printed  pubhcation  in 
is  or  any  foreign  country  before  his  invention  or  dis- 
ivery  thereof  or  more  than  two  years  prior  to  his  appHca- 
m,  and  not  in  pubhc  use  or  on  sale  in  this  country  for 
ore  than  two  years  prior  to  his  appHcation,  unless  the 
me  is  proved  to  have  been  abandoned,  may,  upon  payment 

the  fees  required  by  law  and  other  due  proceeding  had, 
itain  a  patent  therefor."  h'oreign  applications,  unless 
ade  more  than  twelve  months  before  domestic  applica- 
)ns,  are  of  no  effect,  but  no  patent  may  be  granted  for  an 
vention  or  discovery  which  has  been  patented  or  described 

a  printed  publication  in  this  or  any  foreign  country  more 
an  two  years  before  the  date  of  application,  or  which  has 
en  in  public  use  or  on  sale  for  more  tlian  two  years  prior 

such  application.  In  case  of  rejected  claims  the  law  now 
lows  one  year  during  which  the  applicant  may  file  amended 
lims,  but  the  Moore  bill  reduces  this  period  to  six  months. 

the  application  is  forfeited  by  non-payment  of  dues, 
newal  must  be  made  within  one  year,  instead  of  the 
esent  limit  of  two  years. 

Section  32  of  the  bill  is  intended  to  correct  the  defects  in 
e  present  law,  as  exemplified  in  the  Dick  decision,  and 
e  principal  clause  reads  as   follows : 
"Any  person  who  purchases  of  the  owner  of  a  patent. 

of  any  interest  therein,  any  machine,  manufacture,  or 
mposition  of  matter,  covered  by  such  patent  shall  have 
e  unrestricted  right  to  use,  vend  or  lease  to  others  to  be 
ed  the  specific  thing  so  purchased  without  liability  to 
tion  for  infringement;  and  any  person  who  obtains  a 
ense  of  the  owner  of  a  patent,  or  of  any  interest  therein, 

use  any  art,  machine,  manufacture,  or  composition  of 
itter,  covered  by  a  patent  shall  have  the  unrestricted  right 

use  such  art,  machine,  manufacture,  or  composition  of 
itter,  without  liability  to  action  for  infringement." 
The  bill  also  provides  for  the  issue  of  a  certificate  of 
rrection  whenever,  in  the  opinion  of  the  commissioner,  a 
tent  issued  by  the  Patent  Office  does  not  conform  to  the 
:ords  and  files  of  that  office.  The  total  fee  for  a  patent, 
lich  is  now  $35,  is  not  changed,  but  the  new  bill  makes 
i  initial  fee  $20  and  the  issuing  fee  $15. 


MARCONI  LECTURE  BEFORE  NEW  YORK 
ELECTRICAL  SOCIETY. 


The  oldest  electrical  society  in  America  held  the  most 
thusiastic  meeting  of  its  existence  on  April  17,  when 
•.  William  Marconi  delivered  a  highly  instructive  lecture 
on  the  timely  topic,  "Recent  Developments  in  Wireless 
legraphy."     The  speaker  outlined  the  early  work  leading 

the  discovery  of  the  principles  upon  which  the  produc- 
n  and  detection  of  wireless  messages  depend,  giving  full 
;dit  to  Maxwell,  Ampere,  Faraday  and  Hertz.  He  ex- 
lined  the  advantageous  features  of  tuning  the  interrelated 
cuits  so  as  to  possess  the  same  inherent  natural  vibratory 
riod,  and  employing  loose  electromagnetic  coupling  be- 
een  the  mutually  related  circuits  in  order  to  avoid  the 
Dduction  of  detrimental  superposed  vibrations.  The 
^aker  expressed  the  opinion  that  no  other  single  develop- 
:nt  in  wireless  telegraphy  equaled  the  demonstration  in 
31  that  the  curvature  of  the  earth  does  not  of  itself  tend 

limit  the  distance  of  transmission  of  ether  waves  used 
wireless  connuunication,  although  it  places  a  definite  limit 

the  transmission  of  ether  waves  visible  to  the  eye. 
Dr.  Marconi  mentioned  the  fact  that  the  ultra-violet  rays 
sunlight  act  on  wireless  waves  just  as  does  fog  on  light 
ives,  the  effect  being  greater  the  shorter  the  wave-length. 
1  this  account  messages  can  be  sent  more  easily  at  night 
m  during  the  daytime  and  in  cloudy  weather  than  in  clear 


sunlight.  It  has  been  noted  that  the  damping  effect  of  sun- 
light is  even  greater  when  either  the  sending  or  the  re- 
ceiving station  is  in  darkness  than  when  both  are  in  sun- 
light, this  result  being  due  to  the  detraction  of  the  waves 
at  the  surface  separating  darkness  from  sunlight.  The 
fact  that  messages  can  be  sent  more  freely  over  sea  than 
over  land  is  attributable  to  the  greater  and  more  uniform 
electrical  conductivity  of  the  surface  of  the  ocean  com- 
pared with  the  land  surface. 

Dr.  Marconi  closed  his  lecture  with  a  reference  to  the 
striking  statement  that  Nature  has  provided  in  wireless- 
telegraph  phenomena  both  advantages  and  disadvantages, 
the  advantages  always  outweighing  the  disadvantages  in 
connection  with  the  most  urgent  communications.  Under 
the  conditions  existing  when  communications  are  most 
desirable  and  difficult  to  obtain  in  any  other  way,  namely, 
night-time,  foggy  weather,  over  troublesome  seas,  wireless 
telegraphy  is  at  its  very  best  in  every  respect. 

Prof.  M.  I.  Pupin,  in  a  highly  eulogistic  speccli,  pro- 
posed that  Dr.  Marconi  be  elected  an  honorary  member  of 
the  New  York  Electrical  Society.  In  seconding  this  pro- 
posal, Mr.  Frank  J.  Sprague  visibly  affected  Mr.  Marconi 
when  he  credited  him  with  saving  the  lives  of  from  700  to 
800  persons  rescued  from  the  ill-fated  Titanic  by  means 
of  wireless  telegraphy.  This  proposal  was  enthusiastically 
indorsed  by  all  members  present. 


N.  E.  L.  A.  YELLOWSTONE  PARK  SPECIAL. 


In  connection  with  the  Seattle  convention  of  the  National 
Electric  Light  Association  considerable  inquiry  in  regard 
to  the  possibility  of  visiting  the  Yellowstone  Park  on  the 
homeward  trip  has  arisen  on  the  part  of  those  who  will 
not  be  traveling  by  the  special  trains  de  luxe  that  make 
the  park  one  of  the  objective  points  of  their  itinerary. 
With  the  assistance  and  advice  of  Mr.  Charles  H.  Hodskin- 
son,  master  of  transportation,  the  Northern  Pacific  Rail- 
way has  organized  a  special  excursion  party  for  the  Yel- 
lowstone National  Park,  the  train  to  be  known  as  the 
Yellowstone  Park  Special,  which  will  make  the  trip  thither 
two  days  after  the  close  of  the  convention,  namely,  on 
Sunday,  June  16,  continuing  thence  by  way  of  Minneapolis. 
St.  Paul  and  Chicago.  If  100  or  more  people  make  the 
trip  the  special  will  be  a  definite  certainty,  and  if  less  than 
that  number  are  enrolled  they  will  be  handled  on  the  same 
schedule  in  extra  equipment  on  the  North  Coast  Limited. 
Aside  from  transportation  the  Yellowstone  Park  tour  will 
cost  only  $55.50  for  the  complete  five-and-one-half  day 
trip  into  and  out  of  the  park. 


DISTRICT   HEATING   ASSOCIATION    CONVENTION. 


The  National  District  Heating  Association  will  hold  its 
fourth  annual  convention  in  Detroit,  Mich.,  on  June  25,  26 
and  2^.  Among  the  papers  to  be  presented  are  the  follow- 
ing: Common  Sources  of  Trouble  in  Customers'  Installa- 
tions, by  Mr.  William  E.  Darrow,  of  the  Merchants'  Light, 
Heat  &  Power  Company,  Indianapolis;  Qiuility  of  Steam 
as  Served  by  Central  Stations  to  Their  Customers,  by  Mr. 
A.  C.  Shepherd,  of  the  Cleveland  Electric  Illuminating 
Company,  Cleveland,  Ohio;  An  Analysis  of  Heating  Rates. 
by  Mr.  A.  E.  Duram.  of  the  Central  Station  Engineering 
Company,  Chicago,  111.;  Heating  in  Connection  7>.ith  Curtis 
Steam  Turbines,  by  Mr.  August  H.  Kruesi,  of  the  General 
Electric  Company;  Description  of  a  Combined  Steam- 
Heating.  Ice-Making  and  Electric-Pozver  System,  by  Mr. 
J.  T.  Lewis,  of  the  Murphy  Heating  Company.  Detroit, 
Mich.;  Description  of  a  Large  Hot-Water  System,  by  Mr. 
G.  E.  Chapman,  of  the  Public  Service  Company.  Chicago, 
111. :  De-centralized  Steam  Plants,  bv  Mr.  S.  M.  Bushnell, 


8^6 


ELECTRICAL     WORLD. 


Vol.   v>.   No.   i< 


(.  Iiicajjo,  III.;  Pcprcciation  in  Ihniir^rouiui  Distributiun 
Plants,  by  Mr.  W.  Jt'iinini;^.  oi  tin-  I  lairi.slmrjj  Slcaiu  Heat 
&  Powor  Company,  Ilarrisbiirj;,  I'a.,  ami  The  licottomic 
Surrey  of  Combined  I'ozver  and  Heating  Systems,  by  Mr. 
K.  B.  Drcyfoo.s,  of  ihc  \Vcstin>;hoiiso  Macliiiic  Company, 
Pittsburgli,  Pa. 


MISSOURI    ELECTRIC  ASSOCIATION. 


HYDROELECTRIC    DEVELOPMENT    IN    MISSOURI. 

Coii.struotivc  opcratioii.s  arc  now  under  way  for  the  first 
hydroelectric  development  along  the  White  River  in  the 
Ozark  Mountains  of  Missouri,  noted  on  page  432  of  our 
issue  dated  l-'cb.  24.  Additional  sites  are  being  considered, 
and  it  is  exi)ected  that  ultimately  power  from  this  stream 
in  the  neighborhood  of  45,000  hp  will  be  harnessed.  The 
Ozark  Power  &  Water  Company  contemplates  the  develop- 
ment of  at  least  one  additional  site  within  the  next  two 
years.  The  initial  15,000-hp  generating  station  is  being 
erected  near  Forsyth,  Mo.,  on  the  White  River.  Energy 
will  be  generated  for  transmission  at  66,000  volts,  and  the 
high-tension  transmission  system  planned  comprehends  43 
miles  of  line  extending  to  the  city  of  Springfield,  Mo.,  and 
80  miles  of  line  running   from   Springfield  to  Joplin,   Mo. 

The  electrical  equipment  in  the  main  power  house  con- 
sists of  five  2250-kva,  2300-volt  generating  units,  each 
directly  connected  to  a  pair  of  wheels,  two  175-kw  exciters, 
seven  2000-kva,  66.ooo-volt  transformers  and  a  switchboard. 
The  substation  at  Springfield  will  contain  four  1550-kva, 
66,000-volt  transformers,  a  switchboard  and  all  necessary 
protective  devices.  All  of  this  apparatus  will  be  furnished 
by  the  General  Electric  Company.  It  is  anticipated  that  the 
completion  of  the  plant  will  be  accomplished  early  in  next 
year  and  that  it  will  be  in  full  operation  by  April. 


APRIL    MEETING   OF  THE    NEW  YORK   SECTION, 
L  E.  S. 


Messrs.  Warner  M.  Skiff.  Cleveland,  Ohio,  and  L.  C. 
Porter,  Harrison,  N.  ].,  were  the  authors  of  two  papers 
presented  at  a  meeting  of  the  New  York  Section  of  the 
Illuminating  Engineering  Society  held  on  April  11.  Mr. 
Skiff  outlined  the  methods  employed  at  the  laboratory  of 
the  National  Electric  Lamp  Association  for  insuring 
accuracy  in  the  testing  of  incandescent  lamps.  At  each 
step  in  the  testing  routine  two  observers  working  inde- 
pendently must  obtain  identical  results  before  the  test  is 
considered  satisfactory.  Every  error  detected  is  credited 
to  the  person  detecting  it  and  debited  to  the  one  making  it, 
and  in  this  way  a  spirit  of  good-natured  rivalry  is  produced. 

Mr.  Porter  described  the  results  of  a  study  made  of  the 
lighting  arrangements  employed  on  ferryboats,  coastwise 
ships,  river  steamers  and  transatlantic  liners.  Tests 
showed  an  illumination  density  on  ferryboats  varying  from 
0.8  to  2.3  ft. -candles  in  the  upper  cabins  and  from  0.6  to 
3.3  ft-candles  in  the  lower  cabins.  On  river,  lake  and 
coastwise  steamers  the  illumination  varied  from  0.6  ft- 
candles  in  staterooms  to  2.8  ft.-candles  in  dining-rooms. 
On  transatlantic  liners  the  illumination  varied  from  0.4  ft.- 
candles  in  the  third-class  smoking-room  to  4.2  ft.-candles  in 
the  first-class  writing-rooms. 

These  papers  were  discussed  briefly  by  Dr.  Louis  Bell 
and  Mr.  Norman  Macbeth.  Mr.  A.  J.  Marshall,  as  secretary 
of  the  section,  announced  that  at  the  meeting  to  be  held  on 
May  2.  when  Messrs.  Bassett  Jones,  Jr..  and  Henry  Horn- 
castle  will  present  a  paper  entitled  "The  Relation  of  Shadow 
and  Color  in  Design."  the  effects  described  by  the  authors 
will  be  illustrated  by  means  of  a  model  showing  variation 
of  shadow  and  color  with  change  in  position  of  light  source 
and  in  the  quantity  and  quality  of  light. 


The  sixth  annn.d  convention  of  the  Missouri  h'lectri" 
Gas,  Street  Railway  and  Waterworks  Association  W3 
opened  at  the  Hotel  Conner,  Joplin,  April  1 1,  by  Presidei 
1"".  ]'"..  Murray,  of  Louisiana,  Mo.,  the  address  of  wclcon 
being  delivered  by  Mayor  J.  F.  Osborn  of  Joplin,  who  w; 
introduced  by  Mr.  George  Hayler,  general  supcrintendei 
of  the  Empire  District  Electric  Company.  In  commcntii 
on  his  own  position  as  the  buffer  between  the  public  ar 
the  utility  corporations.  Mayor  Osborn  admitted  that  1 
could  often  see  the  scientific  arguments  of  the  latter  moi 
easily  than  the  partisan  views  sometimes  held  by  the  pei 
pie,  although  he  reminded  the  convention  that,  after  a' 
the  public  is  the  utility  comjjany's  silent  partner  and  grea 
est  asset. 

At  the  afternoon  session  Mr.  R.  A.  MacGregor,  powt 
agent  for  the  Empire  District  company,  read  a  paper  c 
the  motor-service  development  of  the  southwest  Missou 
lead  and  zinc  district,  in  the  preparation  of  which  he  h; 
the  collaboration  of  Messrs.  W.  O.  Custis,  J.  G.  Horga 
C.  B.  Rhodes  and  J.  R.  Busey,  specialists  in  the  pow' 
department.  Mills  in  which  electric  drive  is  used  sa' 
money  over  the  ordinary  cost  of  6  cents  per  ton  of  di 
Iiandled,  the  grade  of  ore  obtained  is  improved,  and  tl 
ore  values  left  in  the  trailing  piles  are  reduced  to  0.50  ai 
0.75  per  cent.  Electric  drills  of  the  rotating-hammer  ty; 
have  been  tried  thoroughly  in  the  Joplin  field,  but  a 
found  hardly  successful  in  the  flint  rock  encountered,  owii 
to  failure  of  the  steel  drill  shafts  under  the  impact  of  tl 
hammer  blows.  Since  mine  development  is  extreme 
speculative,  owners  usually  confine  their  investments  to  t 
minimum  amount  possible  and  prefer  to  install  the  le 
expensive   air   drills. 

Mr.  F.  N.  Jewett,  Wagner  Electric  Manufacturing  Coi 
pany,   St.   Louis,    followed   with   a   paper   on   "The   Unit 
Pow-er-Factor,    Single-Phase    Motor,"    illustrating   the   a 
vantages   and   reduced  distributing   investment   of   100  p 
cent   loads   and   suggesting   that   by   a    suitable   system 
power-factor  credits  the  customer  be  allowed  to  share 
the  profits  resulting  from  desirable  circuit  conditions.     I 
also  exhibited  curves  showing  the  comparative  number 
motors    served   by    a    given    generator   rating   at   differe 
power-factors,  the  effect  of  power-factor  on  regulation,  t 
relative  losses  of  three-phase  and  single-phase  distributioi 
and  the  comparative  line  and  meter  investments  require 
Mr.    Hugo    Wurdack,    St.    Louis,    referred   to    the   limit 
starting  torque  of  certain  single-phase  motors,  and  Prof. 
B.    Shaw,    Columbia,    urged   that   the   cost   comparison 
single  and  polyphase  distribution  be  carried  further  ba 
so  as  to  include  the  generating  equipment. 

Mr.  Hugh  L.  Cooper,  chief  engineer  of  the  Mississif 
River  Power  Company,  gave  an  entertaining  illustrat 
account  of  the  work  of  building  the  20o,ooo-hp  water-pow 
plant  at  Keokuk.  The  first  turbines  are  now  being  put 
place  and  will  be  ready  to  run  early  in  1913.  Referring 
the  recent  ice  jam,  Mr.  Cooper  showed  photographs  of  t 
ice  piled  flush  with  and  over  the  25-ft.  cofferdam.  Tl 
jam  was  followed  by  a  flood  which  rose  within  3  in.  of  t 
top  of  the  dam  and  then  receded  without  damage.  T 
ability  of  temporary  structures  to  withstand  such  attac 
he  pointed  out,  should  be  convincing  proof  that  the  pern 
nent  parts  will  meet  any  extreme  river  conditions  e^' 
likely  to  occur  in  the  future. 

In  executive  session  Friday  morning  the  associatii 
voted  to  rescind  its  action  of  last  year  when  it  admit' I 
municipal  plants  to  membership.  Mr.  Hermann  Spoehr. 
St.  Louis,  opened  the  technical  program  with  his  paper  1 
"Electric  Rates."  A  non-discriminating  system  of  charg, 
he  said,  is  one  by  which  the  customer  pays  in  proportion) 
the  cost  of  supplying  his  service.  Of  this  cost.  15  to  > 
per  cent,  due  to  generation  and  distribution,  is  proportio  I 
to  output,  and  50  to  60  per  cent  to  maximum  demand.     ■ 
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ugh  steps  in  the  right  direction,  the  "connected-load" 
I  ■"demand"  systems  of  charging  have  grave  disadvan- 
es.  Tlie  latter,  for  instance,  requires  extra  recording- 
:er  investment,  additional  reading  of  meters,  and  offers 
ither  source  of  customers'  disputes.  Charging  by  "con- 
ted  load"  involves  difficulties  of  keeping  correct  records, 

annoyance  and  cost  of  frequent  inspections,  discourage- 
it  of  "convenience"  outlets,  and  encourages  the  over- 
ling of  motors.  Mr.  Spoehrer  described  the  "area" 
rge  used  by  the  Suburban  Electric  Company  in  St. 
lis  County,   and   outlined   the   new   "room"   rate   of   the 

Louis  Union  Electric  Company  and  the  methods  of 
iputing  the  elements  of  this  modified  "demand"  system. 
;  area  plan,  said  the  speaker,  will  shortly  be  extended  to 
miercial  lighting  in  St.  Louis.  In  closing,  Mr.  Spoehrer 
ed  more  national  uniformity  in  the  principles  of  elec- 

rate  making,  in  this  way  increasing  the  confidence  of 

public,  and  especially  that  of  the  growing  class  of 
ional  electricity  users  who  buy  service  in  a  number  of 
erent  communities. 

Ir.  G.  B.  Merrill,  Cleveland,  Ohio,  said  that  when  using 
area  rate  the  company  should  reserve  the  right  to  make 
emand  charge,  applicable  to  electric  stoves,  etc.  Mr. 
go  Wurdack,  St.  Louis,  declared  that  such  stove  de- 
ids  are  largely  ofif-peak  and  are  sufficiently  desirable  at 
se  times  to  offset  their  peak  penalty.  Mr.  A.  C.  Ein- 
n,  St.  Louis,  stated,  as  his  own  honest  conviction,  the 
ef  that  central-station  companies  are  no  more  justified 
;harging  a  minimum  bill  than  a  department  store  would 
in  charging  its  customers  $1  a  month  to  meet  the  cost 
jelling  them  its  goods,  following  up  credits,  etc.  But  the 
■chant,  continued  Mr.  Einstein,  wisely  takes  the  large 
w  of  the  matter,  applying  the  law  of  averages  to  cover 
ividual  readiness-to-serve  expense  and  loss.     In  closing, 

speaker  declared  that  the  electrical  business  will  not 
ch  its  fullest  development  until  the  companies  cease 
ling  such  penalties  for  their  customers  to  pay.  Mr. 
E.  Harsh,  Joplin,  insisted  that,  however  the  law  of 
rages  may  apply  to  the   great  metropolitan  companies, 

little  plant  cannot  afford  to  operate  without  a  system 
minimum  charges.  Mr.  F.  E.  Murray  said  that  in  his 
ti  city  of  Louisiana,  where  minimum  charges  are  not 
>wed.  electric-iron  and  heating-appliance  campaigns 
'e  been  used  with  good  effect  to  increase  customers' 
s  beyond  even  the  usual  $1  minimum  charge, 
'rof.  H.  B.  Shaw's  paper  on  "Electric  Pumping"  pointed 

the  desirability  of  this  service  from  the  central-station 
ndpoint,  on  account  of  its  high  load-factor  and  com- 
atively  larger  summer  use.  For  water-works  service 
ease  of  measuring  electrical  energy  makes  simple 
ilyses  of  pumping  costs.  Prof.  Shaw  also  related  some 
)erinients  with  a  test  well  whose  level  was  found  to  be 
iwn  down  0.4  in.  for  each  gal.  of  water  pumped  per 
lute.  In  another  well  tests  showed  the  static  level  to 
re  risen  during  a  term  of  years.  An  exhibition  of  pump 
iracteristics,  shown  by  curves,  was  included  in  Prof, 
aw's  paper.  Mr.  P.  W.  Markham,  of  Brookfield,  said 
t  ten  wells,  formerly  steam-driven  at  a  cost  of  9  cents 
•  1000  gal.,  are  now  electrically  driven  by  5-cent  energy 
a  cost  of  5  cents  per  1000  gal;  Mr.  George  Hayler, 
)lin,  said  that  more  than  100  electrically  operated  pumps 
'■  in  use  in  the  Empire  mining  district,  lifting  against 
ids  up  to  225  ft.  Owing  to  the  changing  conditions  of 
ne  service,  it  is  difficult  to  select  units  precisely  for  the 
rk  required  of  them.  He  also  called  attention  to  the 
Hiliar  characteristics  of  centrifugal  pumps,  which  when 
"rated  at  partial  head  will  deliver  more  than  a  propor- 
nally  increased  output,  resulting  in  overloading  and 
netiines  burning  up  the  motor.  Mr.  R.  A.  MacGregor, 
;5lin,  spoke  with  favor  of  the  performance  of  triplex 
mps  under  many  conditions,  citing  an  instance  where 
e  such  unit,  working  against  250  ft.  head,  showed  an 
sr-all  wire-to-water  efficiency  of  81  per  cent. 


"Lighting  and  Power  in  Rural  Districts"  was  discussed 
by  Mr.  P.  VV.  Markham,  of  Brookfield.  The  farmer,  said 
the  speaker,  is  naturally  of  a  suspicious  and  "show  me" 
class  and  must  first  be  convinced  of  the  saving  that  is 
possible  with  electricity.  Among  special  farm  uses  of 
motive  power  Mr.  Markham  mentioned  cold  storage  to 
hold  crops  for  higher  prices,  operation  of  electric  plows 
and  harrows,  stimulation  of  vegetation,  etc.  Practical 
demonstrations  made  with  a  motor  on  a  wagon,  he  sug- 
gested, might  help  educate  the  rural  resident.  Mr.  Mark- 
ham also  cited  figures  on  farm  service  at  Ehnwood,  Eureka 
and  Petersburg,  111.,  and  other  places  which  have  been 
reported  in  these  columns.  Mr.  J.  T.  Buchanan,  Chicago, 
said  that  the  manner  of  getting  the  electricity  out  to  the 
farm  has  not  received  its  share  of  attention.  There  is  a 
limit  beyond  which  it  is  not  profitable  to  tap  small  con- 
sumers onto  a  high-tension  transmission,  for  above  13,200 
volts  the  cost  per  kw  of  transformers  mounts  rapidly.  A 
flexible  system  for  transformer  connections,  said  Mr.  Bu- 
chanan, is  that  used  by  the  Public  Service  Company  of 
Illinois,  which  employs  three-phase,  four-wire,  8000-volt 
construction.     Prof.  H.  B.  Shaw,  Columbia,  called  attention 


to  the  extensive  use  of  electricity  on  German  farms  and 
enumerated  recent  publications  issued  by  the  University 
of  Missouri  on  the  subject  of  country-house  conveniences. 

"Liability  Insurance"  was  the  subject  of  Friday  after- 
noon's address  by  Mr.  L.  J.  Block,  of  the  Utilities  Indem- 
nity Exchange,  St.  Louis.  The  speaker  outlined  a  plan  of 
reciprocal  or  mutual  insurance  now  being  carried  on  among 
utility  operators.  Each  company  contributes  to  the  treas- 
ury the  amount  of  its  old-line  premium,  30  per  cent  of 
which  goes  to  management  expense  and  70  per  cent  to 
l)ay  losses.  Half  of  the  surplus  remaining  to  each  sub- 
scriber's credit  at  the  end  of  a  year  is  returned  to  him  in 
cash,  the  other  half  being  carried  to  his  credit  until  the 
sum  equals  his  annual  deposit,  when  the  whole  is  returned. 
In  case  of  excessive  losses  subscribers  hold  themselves 
liable  for  twice  their  yearly  deposit.  The  affairs  of  the 
exchange  are  administered  by  a  board  of  the  subscribers. 

At  the  executive  session  of  Saturday  morning  President 
Murray  appointed  committees  as  follows :  Nominating — 
C.  L.  Clary,  Sikeston ;  R.  J.  Irvine,  Moberly,  and  S.  J. 
Duncan,  Mexico.  Resolutions — H.  B.  Shaw,  Columbia;  H. 
Spoehrer,  St.  Louis,  and  J-  P-  Casey,  St.  Louis.  At  the 
afternoon  meeting  these  officers  were  elected  for  the  fol- 
lowing year:  President,  P.  A.  Bertrand,  Jefferson  City; 
vice-presidents,  J.  E.  Harsh,  Joplin :  C.  L.  Clary,  Sikeston, 
and  A.  C.  Einstein.  St.  Louis;  secretary-treasurer,  P.  W. 
Markham,  Brookfield.  The  new  executive  committee  is 
composed  of  Messrs.   Bertrand.   F.   E.  Murray,  Louisiana; 
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J.  M.  Scott.  Kansas  City;  C.  C.  Barnard,  Lexington;  J.  1'. 
Woocllili,  Aurora,  and  Hugo  VVurdack,  St.  Louis.  On 
invitation  of  Mr.  S.  J.  Duncan,  the  association  volcil  to 
lioUl  its  1913  convention  at  Mexico.  Mo. 

Mr.  r.  A.  Bertrand,  the  newly  elected  president  of  the 
Missouri  association,  is  general  manager  of  the  Jefferson 
Lity  Light  &  i'owcr  C'oinpany,  in  which  capacity  he  has 
acted  .since  iyo6.  Three  years  prior  to  that  time  he  was 
manager  of  the  Springfield  (Mo.)  Gas  &  Electric  Com- 
pany, and  from  the  date  of  his  graduation  in  1895  from 
the  University  of  Wisconsin  until  1903  was  connected  with 
the  Peoria  (111.)  Gas  &,  I'ilcctric  Company.  Mr.  Bertrand 
is  a  member  of  the  American  Gas  Institute  and  the  Na- 
tional   Llectric    Light   Association. 

The  total  registration  of  the  Joplin  meeting  reached 
nearly  150.  Among  the  entertainment  features  enjoyed  by 
the  delegates  as  the  guests  of  the  local  utilities  were  auto- 
mobile trips  through  the  mining  districts,  a  visit  by  special 
train  to  the  Riverton  (Kan.)  turbine  plant  of  the  Empire 
District  Electric  Company,  and  a  trolley  trip  around  the 
mine  country  followed  by  a  luncheon  as  the  guests  of  the 
Southwest  Missouri  Electric  Railway.  On  Friday  evening 
there  was  a  banquet  at  the  Hotel  Conner,  during  which 
Toastmaster  N.  Paige  called  upon  Messrs!  D.  D.  Hoag, 
Clark  Craycroft,  Richard  Crahan  and  George  Hayler,  all 
of  Joplin;  F.  E.  Murray,  Louisiana;  Stuart  Tritle,  Kansas 
City;  N.  Roth,  Chicago,  and  S.  Bronson,  Ozark.  At  a 
rejuvenation  of  the  Sc^s  of  Jove  on  Thursday  evening 
eighteen  new  members  were  initiated  into  the  order  under 
the  direction  of  Third  Jupiter  Samuel  A.  Hobson. 
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\E\V   YORK   COMMISSION,  FIRST  DISTRICT. 

Important  steps  were  taken  during  the  week  toward  the 
carrying  out  of  the  dual  plan  of  subway  extensions  adopted 
by  the  commission  and  approved  by  the  transit  committee 
of  the  Board  of  Estimate  and  Apportionment.  Governor 
Dix  signed  the  Wagner  bill,  amending  the  rapid  transit  act 
so  as  to  permit  the  city  authorities  to  enter  into  contracts 
with  the  Interborough  Rapid  Transit  Company  and  the 
Brooklyn  Rapid  Transit  Company  for  the  equipment  and 
'operation  of  the  proposed  lines.  Following  this  action  by 
the  Governor,  the  commission  instructed  its  counsel  to  pre- 
pare forms  for  the  proposed  contracts  with  these  companies 
embodying  the  terms  for  construction,  equipment  and  opera- 
tion submitted  by  the  companies  in  their  respective  proposi- 
tions. After  these  forms  are  prepared  they  will  be  sub- 
mitted for  discussion  at  a  public  hearing,  after  which  they 
will  be  put  in  permanent  form  for  approval  by  the  commis- 
sion and  the  Board  of  Estimate  and  Apportionment.  These 
operating  contracts  will  cover  the  Broadway-Lexington 
Avenue  subway  in  Manhattan  and  the  Bronx,  now  under 
construction ;  the  Brooklyn  loop  subway  in  Manhattan  and 
the  Fourth  Avenue  subway  in  Brooklyn,  which  are  nearly 
completed ;  the  extension  of  the  existing  subway  from 
Times  Square  south  through  Seventh  Avenue  and  other 
streets  to  the  Battery  and  thence  by  tunnel  to  Brooklyn ; 
the  proposed  Broadway  subway  for  the  Brooklyn  Rapid 
Transit  Company  with  a  new  tunnel  to  Brooklyn,  and  the 
various  branches  of  both  systems  in  the  Bronx,  Brooklyn 
and  Queens.  Counsel  was  also  directed  to  embody  in  such 
contracts  provisions  for  the  immediate  operation  of  the 
Steinway  Tunnel  connecting  Forty-second  Street,  Man- 
hattan, with  Long  Island  City  and  for  the  immediate  opera- 
tion of  other  lines  as  soon  as  they  are  completed. 

After  investigation  and  public  hearings,  the  commission 
has  issued  an  order  to  the  Bridge  Operating  Company 
directing  it  to  reduce  the  fare  now  charged  for  local  service 
over  the  Williamsburg  Bridge  to  2  cents  for  a  single  fare 
and  three  tickets  for  5  cents.     At  present  the  company  is 


charging  3  cents  for  a  snigle  fare  or  two  tickets  fur  5  cen 
undrr  a  contract  made  with  the  city  through  the  i5ridj 
(  onnnissioncr  in  1904  which  allows  such  rates.  Tiie  con 
nnssion  holds  that  this  contract  does  not  affect  the  powi 
of  the  connnission  to  reduce  rates  wiicn  found  unreasonabi 
It  finds  that  the  Bridge  (Operating  (  ompaiiy,  wiiicli  lias 
capital  slock  of  $100,000,  has  been  making  profits  of  abo 
112  per  cent  from  tiiis  local  bridge  service  for  the  last  tv 
years.  The  Bridge  Operating  Company  was  formed  by  ti 
New  York  City  Railway  Company,  then  operating  t) 
Metropolitan  Street  Railway  System  in  Manhattan,  and  1 
the  Brooklyn  Rapid  Transit  Company,  each  subscribing  fi 
one-half  of  the  capital  stock.  Under  subsequent  agrcemo 
the  Brooklyn  Heights  Company,  a  subsidiary  of  the  Broo 
lyn  Rapid  Transit  C  ompany,  is  performing  the  local  servi 
for  which  the  Bridge  Operating  Company  was  forrae 
The  order  reducing  the  fare  goes  into  effect  April  22,  b 
the  company  has  not  yet  indicated  whether  it  will  acce 
the  order. 

The  commission  received  during  the  week  the  report 
the  Bureau  of  Gas  and  Electricity  on  the  number  of  g 
and   electric    meters    tested   during   the   month    of    Marc 
It  shows  that  34,978  gas   meters  and   120   electric   mete 
were   tested   during   the   month.     Of   the  gas   meters,  4 
were  tested   upon   complaint,   and   of   this   number    191, 
45.4  per  cent,  were  found  fast,  44,  or  10.5  per  cent,  slo 
and  186,  or  44.1  per  cent,  within  the  limits  allowed  by  la 
namely,  between  2  per  cent  fast  and  2  per  cent  slow.    T 
120   electric   meters   were   all    tested    upon   complaint,  a 
107,  or  89.2  per  cent,  were  found  to  be  within  the  limits 
accuracy  allowed  by  law,  namely,  between  4  per  cent  f; 
and  4  per  cent  slow.     Only  six,  or  5  per  cent,  were  fou 
fast  and  seven,  or  5.8  per  cent,  slow. 

NEW   YORK   COMMISSION,   SECOND  DISTRICT. 

The  commission  has  received  a  petition  signed  by  o\ 
200  residents  of  Syracuse  asking  that  the  Syracuse  Raj 
Transit  Railroad  Company  be  required  to  furnish  adequi 
trolley  car  service  to  the  main  entrance  of  the  stadium 
the  campus  of  the  Syracuse  University,  near  the  corner 
Irving  Avenue  and  Croton  Street,  and  also  to  the  residei 
of  Raynor  Tract  in  the  same  neighborhood. 

It  is  stated  that  the  cars  on  this  line  run  to  a  poi 
about  250  yd.  from  the  small  side  entrance  to  the  stadii 
and  370  yd.  from  the  main  entrance,  and  that  because 
single  track,  grade  and  lack  of  power  only  two  cars  eve 
eight  minutes  can  be  run  on  this  line,  or  less  than  15 
persons  in  an  hour  can  be  carried,  whereas  the  attendar 
at  events  held  in  the  stadium  is  from  400  to  ir,ooo  perse 
the  average  attendance  being  over  1200.  It  is  also  stat 
that  there  is  a  large  and  rapidly  growing  population  in  tl 
immediate  vicinity,  and  these  residents  have  to  walk  fn 
a  quarter  to  a  half  mile  to  reach  the  nearest  car  line. 

The  commission  has  received  from  the  Albany  Southe 
Railroad  Company  a  petition  asking  permission  to  bej 
construction  and  exercise  rights  and  privileges  under 
franchise  granted  by  the  municipal  authorities  of  the  tO' 
of  Greenport,  Columbia  County.  The  company  is  now  fi 
nishing  electricity  to  the  cities  of  Hudson  and  Renssek' 
and  to  intermediate  villages  and  desires  to  furnish  el 
tricity  for  public  and  private  use  in  the  town  of  Greenpc 

An  informal  complaint  received  from  the  Postal  Te 
graph  Cable  Company  against  the  New  York  Telephc 
Company  alleges  that  the  latter  company  is  wrongfully  s: 
by  illegal  discrimination  diverting  to  the  Western  Un:: 
Telegraph  Company  telegrams  which  are  intended  for  • 
Postal  Telegraph  Cable  Company.  A  large  number  of  • 
stances  occurring  at  New  York,  Rochester,  Poughkeeps 
Schenectady,  Ithaca,  Brooklyn,  North  Tonawanda.  Alb£' 
and  .Gloversville  are  given. 

Superintendent  Kimmey,  of  the  Postal  Telegraph  cc 
pany,  points  out  that  the  matter  was  called  to  the  attent 
of  the  New  York  Telephone  Company  on  Feb.  13,  < 
President  Bethel,  of  the  New  York  Telephone  Compa 
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replied  on  March  I  that  it  was  not  the  intention  of  his 
;onipany  to  permit  any  difference  in  treatment  between 
;alls  for  Postal  offices  and  calls  for  Western  Union  offices, 
ind  that  every  effort  had  been  made  to  avoid  any  dis- 
rriinination  in  this  respect,  but  notwithstanding  this  the 
)bjectionable  practice  continues.  The  commission  is  asked 
:o  direct  the  telephone  company  to  discontinue  this  practice 
ind  to  instruct  its  operators  that  when  a  person  on  the 
elephone  wishes  to  send  a  telegram  the  operator  shall  ask 
\'hich  telegraph  company  is  desired. 

The  application  of  the  Oswego  River  Power  Transmis- 
sion Company  for  permission  to  furnish  electrical  energy 
[or  light,  heat  and  motor  service  in  the  city  of  Fulton, 
Dswego  County,  has  been  refused.  Before  denying  the 
ipplication  of  the  new  company,  which  proposed  to  bring 
;nergy  from  Niagara  into  Fulton,  the  commission  required 
:he  company  now  serving  that  city,  the  l^^ulton  Light,  Heat 
k  Power  Company,  to  agree  to  a  reduction  in  the  price  of 
irc  lamps  for  street  lighting  from  $75  to  $65  per  year  for 
I  period  of  five  years,  unless  the  price  be  increased  with 
:he  authority  or  consent  of  the  Common  Council  or  the 
Vlayor,  or  through  legally  constituted  authorities  of  the 
:ity  of  Fulton,  or  with  the  consent  of  the  commission. 

The  Fulton  Light,  Heat  &  Power  Company  has  also 
igreed  that  on  and  after  May  i,  1912,  it  will  offer  for 
;ale  and  undertake  to  sell  to  all  applicants  electricity  for 
ndustrial  purposes  in  the  city  of  Fulton  upon  the  same 
erms  as  to  price  and  under  the  same  or  equivalent  condi- 
ions  as  to  service  that  are  afforded  by  the  company  which 
)roposed  to  compete  in  that  city. 

The  commission  has  authorized  the  Southern  New  York 
Power  Company,  doing  business  at  Walton.  Delaware 
bounty,  to  issue  its  common  capital  stock  of  the  par  value 
jf  $11,700,  the  proceeds  to  be  used  in  payment  for  equip- 
nent  and  construction  in  connection  with  its  plant. 

The  commission  has  authorized  the  Northville  Electric 
Aght  &  Power  Company  to  sell  its  plant  in  the  village  of 
Morthville,  town  of  Northampton,  Fulton  County,  to  the 
Broadalbin  Electric  Light  &  Power  Company  for  the  sum 
)f  $8,000. 

Application  has  been  received  from  the  Mountain  Home 
Felephone  Company  of  Saranac  Lake  asking  authorization 
For  an  issue  of  $633,000  par  value  of  additional  capital 
stock  and  approval  of  a  new  general  mortgage  to  secure  a 
Tiaximum  issue  of  $2,000,000  par  value  of  5  per  cent  bonds. 
:he  present  issue  to  be  $1,004,200.  Approval  is  also  asked 
For  the  transfer  to  the  Mountain  Home  Company  of  local 
Franchises  now  held  by  the  Adirondacks  Home  Telephone 
"ompany  and  the  New  York  Telephone  Company. 

MASSACHUSETTS    COMMISSION. 

The  Worcester  Suburban  Electric  Company  has  filed  a 
petition  with  the  Massachusetts  Gas  and  Electric  Light 
Commission  asking  for  authority  to  issue  additional  stock 
af  the  par  value  of  $200,000  to  meet  the  cost  of  improve- 
Tients  made  and  under  contemplation  for  the  near  future. 
The  company  recently  petitioned  the  board  for  authority 
to  issue  new  stock  to  the  amount  of  $100,000  par  value,  and 
states  that  it  has  since  learned  that  the  proposed  total 
issue  will  be  needed  to  finance  new  developments  as 
planned.  The  commission  has  therefore  been  requested  to 
:onsider  the  two  petitions  as  one.  The  directors  have  fixed 
the  price  of  the  stock  at  $100  per  share. 

The  Easthampton  Gas  Company  has  petitioned  for  the 
right  to  issue  new  stock  to  the  amount  of  $100,000,  to 
defray  the  cost  of  improvements,  and  the  commission  has 
approved  the  issue  by  the  Cambridge  Gas  Light  Company 
of  new  stock  to  the  amount  of  $240,000  par  value,  at  a 
price  of  $200  per  share  as  fixed  by  the  directors,  2400 
shares  being  authorized.  The  proceeds  will  be  used  in 
meeting  the  cost  of   plant   improvements. 

Hearings  have  been  concluded  by  the  commission  upon 
the  petition  of  vario.us  consumers   for  a   reduction   in   the 


rates  charged  by  the  Edison  Electric  illuminating  Company 
of  Brockton.  At  the  final  hearing  the  company  presented 
much  interesting  testimony  in  connection  with  its  adminis- 
tration and  finances.  Mr.  A.  Stuart  Pratt,  of  the  Stone  & 
Webster  Management  Association,  of  Boston,  pointed  out 
that,  like  many  other  central  stations  in  New  England,  the 
Brockton  organization  had  only  lately  attained  a  reason- 
ably prosperous  basis  of  operation.  The  company  started 
thirty  years  ago,  with  an  Edison  three-wire  system,  and 
paid  little  or  no  dividend  for  years.  In  1907  the  growth 
of  the  business  necessitated  the  building  of  a  large  steam- 
turbine  station  at  East  Bridgewater,  where  coal  and  water 
supplies  were  favorably  obtained  and  land  was  cheap.  An 
extensive  distribution  system  was  established  and  energy 
sold  to  surrounding  central-stations  in  the  interests  of 
economical  operation  and  reduced  prices  to  the  consumer. 
This  expansion  was  secured  at  a  heavy  cost,  and  the  aver- 
age return  on  the  investment  for  the  past  ten  years  has 
been  about  5.7  per  cent.  Mr.  Pratt  stated  that  since  the 
East  Bridgewater  plant  was  established  the  maximum  net 
price  has  been  reduced  from  18  to  15  cents  per  kw-hr.,  and 
the  demand  charge  has  been  cut  down  from  fifty  hours'  use 
of  the  connected  load  at  the  high  rate  to  thirty  hours'  use. 
The  number  of  customers  connected  increased  by  483,  or 
18  per  cent,  in  the  fiscal  year  1911.  He  contended  that 
differential  rates  are  necessary  in  the  central-station  in- 
dustry and  urged  that  the  increase  of  business  secured  is 
a  strong  indication  that  the  company's  rates  are  reasonable. 
Regarding  the  power  contract  in  force  between  the  Brock- 
ton and  the  Abington  companies,  both  controlled  by  Stone 
&  Webster,  he  pointed  out  that  the  communities  were  both 
benefited  by  the  continuation  of  the  plan  of  purchasing 
energy  from  the  Brockton  system. 

Testimony  regarding  the  rate  situation  at  Brockton  was 
presented  by  ATr.  N.  T.  Wilcox,  in  answer  to  criticisms 
of  the  petitioners.  He  stated  that  in  installations  where 
the  cost  of  a  demand  indicator  is  not  warranted  the  com- 
pany bases  its  primary  charge  upon  the  connected  load  at 
the  time  the  contract  is  made.  This  is  adjusted  from  time 
to  time  at  the  request  of  the  consumer  or  in  connection 
with  meter  tests.  Taking  up  different  classes  of  service, 
Mr.  Wilcox  said  that  residence  lighting  involves  about 
double  the  investment  in  distribution  systems  that  ordinary 
commercial  lighting  requires,  resulting  in  high  fixed  charges 
per  unit  of  capacity  required.  In  the  power  field  the  use 
of  large  transformers,  reduced  loss  in  percentage  of  total 
energy  delivered  and  distribution  of  fixed  charges  over 
eight  or  ten  hours'  daily  use  enabled  a  lower  price  to  be 
given  to  meet  competitive  commercial  conditions.  Investi- 
gation in  the  street-lighting  field  shows  that,  on  the  basis 
of  tungsten-lamp  service,  the  total  station  and  distributing 
investment  per  kilowatt  of  capacity  may  run  from  $1,200  to 
$2,400,  a  fact  which  Mr.  Wilcox  considered  should  support 
a  relatively  high  rate  per  kw-hr.  Mr.  Wilcox  contended 
that  the  average  use  of  energy  for  lighting  service  in  an 
ordinary  office  is  not  large  enough  to  enable  the  consumer 
to  obtain  the  secondary  rate  of  9  cents  net,  with  few  excep- 
tions. The  Brockton  rate  is  15  cents  per  kw-hr.  for  the 
first  thirty  hours'  use  per  month  of  the  connected  load,  and 
the  secondary  rate  is  9  cents.  The  installation  of  demand 
indicators  is  left  largely  to  the  judgment  of  the  solicitor. 
The  company  would  not  install  such  an  indicator  on  less 
than  2  kw  or  3  kw  of  connected  load.  Commissioner  Schaff 
expressed  the  opinion  that  the  advocates  of  differential 
rates  are  certain  to  become  fewer  as  time  passes,  and  urged 
the  importance  of  endeavoring  to  establish  uniform  rates. 

OHIO   COMMISSION. 

-At  a  recent  hearing  on  the  complaint  that  the  Cincinnati 
&  Suburban  Bell  Telephone  Company  will  not  consent  to 
physical  connection  with  the  lines  of  the  Independent  com- 
pany at  Hamilton,  evidence  was  introduced  to  show  that  the 
Bell    company    has    succeeded    so    far    in    preventing    the 
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liiilci)ciuli.'iil  ciiiiiiiaiiir.s  I'roiii  riitiriiin  I  iiu-imiati  with  tlu-ir 
loll  liiu's  ami  that  refusal  in  llii^  case  is  fur  the  same  pur- 
pose. .\  controversy  centered  around  the  wording  of  a 
clause  in  the  public  utilities  law  which  .says  the  conunission 
may  enforce  connection  between  two  telephone  exchanges 
in  order  to  serve  points  not  reached  by  either  (jf  them.  The 
IJeil  company's  attorneys  contend  that  under  this  clause 
the  commission  cannot  order  connection,  but  the  Inde 
pendent  company  contends  that  this  is  a  careless  wording 
of  the  clause  and  that  the  Lefifislatnre  intended  to  mean 
points  reached  by  one  and  not  the  other.  The  Hell  com- 
pany broujjht  in  evidence  to  show  that  such  a  connection 
would  be  detrimental  to  its  business,  while  the  other  side 
sought  to  prove  that  the  Bell  company  took  little  pains  to 
give  good  service  and  refused  to  extend  its  lines  unless  a 
sufficient  number  of  subscribers  came  forward  to  make  it 
profitable.  It  is  probable  that  the  conmiission  will  not  be 
able  to  render  a  decision  for  some  time  and  that  the  matter 
will  be  carried  through  the  courts,  no  matter  which  side 
wins. 

James  A.  Robinson  has  filed  a  complaint  with  the  com- 
mission to  the  effect  that  the  Northern  Ohio  Traction  & 
Light  Company  does  not  operate  a  sufficient  number  of 
cars  on  its  local  lines  at  Canton  to  take  care  of  the  traffic 
and  that  the  cars  are  small  and  unsafe. 

The  Columbus,  Kenton  &  Toledo  Traction  Company,  of 
Kenton,  has  filed  a  request  for  authority  to  issue  $50,000 
stock  and  $1,375,000  bonds,  from  the  proceeds  of  which  it 
expects  to  build  a  line  between  Columbus  and  Findlay. 

The  Sycamore  Telephone  Company  has  filed  a  petition 
with  the  commission  asking  that  its  case  be  reopened.  Some 
time  ago  application  was  made  by  a  partnership  owning  the 
property  for  authority  to  incorporate  with  a  capital  stock 
of  $60,000,  of  which  $50,000  was  to  be  paid  for  the  property. 
The  commission  took  the  view  that  the  stock  issue  was 
excessive  and  withheld  authority.  The  new  petition  alleges 
that  the  commission  ruled  incorrectly. 

The  application  of  the  Trumbull  Public  Service  Company, 
of  Warren,  to  issue  $164,000  bonds,  to  be  sold  at  92  and 
the  proceeds  used  to  take  up  notes  amounting  to  $150,000, 
has  been  refused  on  the  ground  that  this  would  increase 
the  capital  investment  without  adding  to  the  value  of  the 
property. 

MARYLAND    COMMISSION. 

The  recept  appeal  of  the  Western  Union  Telegraph  Com- 
pany from  an  order  of  the  commission  directing  it  to  re- 
establish its  abandoned  office  in  the  Belvedere  Hotel,  Balti- 
more, has  been  amicably  settled  by  the  capitulation  of  the 
telegraph  company  and  its  consent  to  re-establish  the  office 
as  directed.  The  outcome  of  this  case  strengthens  the  con- 
tention that  the  commission  has  the  right  to  compel  a 
telegraph  company  to  establish  an  office  at  any  designated 
place  in  order  to  serve  the  public  adequately. 

At  further  hearings  on  the  complaint  of  the  Patapsco 
Electric  &  Manufacturing  Company  against  the  Consoli- 
dated Gas,  Electric  Light  &  Power  Company,  Vice-president 
Wagner  of  the  Consolidated  company  testified  that  it  is 
selling  energy  to  the  Baltimore  &  Ohio  Railroad  Company 
and  to  the  Maryland  Electric  Railways  Company  for  i  cent 
per  kw-hr.  and  furthermore  is  selling  energy  to  the  Balti- 
more Copper  Smelting  &  Refining  Company,  of  Canton,  for 
Yi  cent  per  kw-hr.  At  the  opening  of  the  hearing  Mr. 
Wagner  contended  that  the  evidence  should  be  confined  to 
the  charge  of  conspiracy  brought  by  the  Patapsco  company, 
but  this  was  overruled  by  Commissioner  Hering,  who  stated 
that  the  commission  desired  to  hear  evidence  on  all  phases 
of  the  complaint.  In  explaining  the  unusually  low  rate  to 
the  refining  company,  Mr.  Wagner  stated  that  it  consumed 
energy  tw^enty-four  hours  per  day  every  day  in  the  year, 
and  that  for  this  service  it  pays  a  gross  sum  of  about 
$125,000  per  annum. 

Officials  of  the  Chesapeake  &  Potomac  Telephone  Com- 
pany admitted  last  week  before  the  commission  that  they 


uiTi-  not  follownig  ihc  provision  (jf  .Schedule  1''  of  the 
l)u.>,iness  rale,  respecting  the  purchase  of  excess  calls  in 
blocks  of  Qoo  at  $18.  This  schedule  is  intended  for  large 
users  of  tekphone  service.  The  minimum  number  of  calls 
is  8400  annually,  at  2  cents  each,  or  $168.  Excess  calls  may 
be  had  at  3  cents  each,  or.  if  taken  in  blocks  of  900,  at  2 
cents  each,  or  at  $18  a  block.  The  company's  representa- 
tives said  that  they  had  in  mind,  when  llie  .schedules  were 
made,  that  contracts  for  blocks  of  900  at  $18  would  have 
to  be  made  when  the  contract  was  signed.  The  general 
understanding  has  been,  however,  that  arrangement  for 
these  bbicks  might  be  made  at  any  time  within  the  contract 
year,  according  to  the  necessities  of  the  subscriber,  and 
this  was  the  intention  of  the  commission.  Representatives 
of  the  company  also  met  the  commission  in  conference  to 
consider  some  of  the  complaints  which  have  arisen  from 
the  company's  interpretation  and  application  of  the  new 
rate  schedules.  Chairman  Laird  and  vSecrctary  Duvall  of 
the  commission  took  an  aggressive  attitude  and  at  times 
the  conference  became  spirited.  It  was  determined  finally 
that  the  officials  shall  prepare  statistics  regarding  the  busi- 
ness done  under  certain  schedules  causing  trouble,  and 
report   to   the  commission   later. 

In  an  order  issued  last  week  the  question  of  the  operation 
of  the  cars  of  the  United  Railways  &  Electric  Company 
to  Howard  Park,  Woodlawn  and  West  Arlington  was 
settled  by  requiring  the  company  to  operate  the  cars  of  the 
West  Forest  Park  branch  through  Woodlawn  via  Garrison 
Avenue  and  to  terminate  its  West  Arlington  branch  at 
Gwynn  Oak  Junction.  This  order  was  issued  after  the 
commission  had  required  an  accurate  record  to  be  kept  of 
the  traffic  on  these  lines  passing  through  Gwynn  Oak 
Junction,  which  showed  that  70  per  cent  of  the  patrons  used 
the  West  Forest  Park  branch. 

The  commission  has  granted  the  petition  of  the  Frederick 
&  Hagerstown  Power  Company  asking  for  authority  to 
exercise  its  franchise  and  charter  rights.  This  includes 
an  issue  of  $300,000  par  value  of  first-mortgage  ten-year 
6  per  cent  gold  bonds,  secured  by  a  trust  deed  held  by  the 
Baltimore  Trust  Company  as  trustee.  The  construction  of 
the  power  plant  in  accordance  with  plans  and  specifications 
filed  with  the  commission  is  also  authorized,  the  work  to  be 
done  bv  Oscar  B.  Coblentz,  contractor,  in  payment  for 
which   he   is   to   receive   the    issue   of   common    stock. 


Current  News  and  Notes 

New  Type  of  Storage  Battery. — x\ccording  to  a  cable 
dispatch.  Prof.  H.  I.  Hannover,  of  the  Stockholm  Poly- 
technical  High  School,  has  invented  a  storage  battery  which 
is  claimed  to  reduce  largely  the  weight  of  this  apparatus 
for  a  given  service.  The  invention  is  stated  to  consist  in 
producing  "a  lead  metal  containing  millions  of  holes  or 
cavities  so  minute  as  to  be  invisible  except  through  power- 
ful microscopes." 

*     *     * 

Proposed  Utilities  Inquiry. — An  investigation  to  de- 
termine the  extent  to  which  regulation  of  public-utility 
companies  may  be  carried  without  unduly  interfering  with 
their  management  will  be  conducted  by  the  National  Civic 
Federation,  under  the  direction  of  Dr.  John  H.  Gray,  pro- 
fessor of  economics  at  the  University  of  Minnesota,  who 
has  made  a  number  of  special  investigations  for  the  United 
States  Bureau  of  Labor.  The  investigation  will  cover  tele- 
phones, steam  and  electric  railroads,  water,  gas,  electric  and 
water-power  companies.  A  complete  compilation  of  all  the 
public  service  laws  of  the  United  States  (both  federal  and 
state),  Great  Britain  and  the  Dominion  of  Canada  is  now 
in  progress. 
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Kentucky  Public  Service  Commission. — There  is  a 
,rell-defined  report  that  Governor  McCreary  will  call  an 
xtra  session  of  the  State  Legislature  for  the  purpose  of 
assing  a  bill  creating  a  public  service  commission.  A 
imilar  measure  was  defeated  at  the  legislative  session 
/liich  closed  last  March. 

*  *     * 

Photographs  of  Book  Pages. — The  John  Crerar 
library,  Chicago,  has  installed  a  special  photographic  out- 
it  for  making  reproductions  of  pages  of  books,  rare  and 
therwise,  prints  of  two  facing  pages  being  supplied  for 
o  cents.  The  library  has  an  excellent  electrical  collection, 
ncluding  electrical  periodicals,  and  this  photographic 
ervice  may  therefore  be  occasionally  of  value  to  some  of 

ur  readers. 

*  ♦     * 

Giant  Power  Station  in  Brazil. — It  is  reported  that 
^le  government  at  Brazil  has  granted  a  concession  to  Valle, 
Lodrigue  &  Romos,  of  London,  and  Bromberk,  Hacker  & 
Company,  of  Rio  de  Janeiro,  for  the  development  of  the 
;ater-power  of  Paulo  Affonso  Falls  on  the  San  Francisco 
^iver.  The  concession  is  for  a  period  of  seventy  years, 
nd  it  is  required  that  an  initial  plant  of  200,000  hp  shall 
e  installed,  to  be  increased  to  1,300,000  hp  fifteen  years 
fter  the  primary  installation. 

*  *     * 

Clarinda  and  Corning,  Ia.,  to  Be  Electrically  Con- 
ected. — On  April  8  the  Lee  Electric  Light  Company,  of 
!larinda,  la.,  of  which  Mr.  Rufus  E.  Lee  is  manager, 
ntcred  into  a  contract  for  the  purchase  of  the  Corning 
,ight,  Heat  &  Power  Company,  of  Corning,  la.,  which  will 
e  taken  over  on  May  i.  The  Lee  company  expects  to  sell 
le  present  station  equipment  in  Corning  and  supply  elec- 
rical  energy  to  that  place  from  Clarinda  by  way  of  the 
illage  of  Gravity.  This  will  require  a  three-phase  trans- 
lission  line  34  miles  long.     Corning  is  the  county  seat  of 

idams  County. 

*  *     * 

Extensions  in  San  Diego. — With  the  remarkable  growth 
f  the  city  of  San  Diego,  Cal.,  the  San  Diego  Consolidated 
Jas  &  Electric  Company,  which  is  controlled  by  H.  M. 
tyllesby  &  Company,  of  Chicago,  is  experiencing  a  greatly 
icreased  demand  for  electrical  energy.  The  power  house 
5  being  reconstructed,  and  it  seems  difficult  to  keep  pace 
nth  the  demand  for  electricity.  The  company  has  just 
rdered  a  5000-kva,  three-phase,  60-cycle,  2300-volt  hori- 
ontal  Curtis  turbo-generator  from  the  General  Electric 
Company.  This  large  unit  will  probably  be  in  service  be- 
ore  the  year  is  out. 

«    *     ^ 

Kentucky  Franchise  Assessments. — The  Kentucky 
itate  Board  of  Valuations  and  Assessments,  sitting  at 
"rankfort,  has  instituted  a  general  increase  in  the  franchise 
ssessments  of  public  service  corporations,  including  elec- 
ric  companies,  traction  lines,  etc.  The  statement  was  made 
uring  the  recent  legislative  session  that  the  public  service 
onipanies  were  not  being  fully  assessed,  and  the  state 
oard,  acting  on  this  basis,  is  making  general  and  arbitrary 
ncreases,  the  raises  thus  far  made  totaling  $137,000,000. 
)ne  of  the  companies  included  is  the  Covington  Lighting 
'ompany,  the  assessment  on  which  has  been  raised  from 
844,200  to  $3,350,000. 

*  *     * 

Hydroelectric  Development  in  the  United  States. — 
rhe  recent  report  to  Congress  of  the  United  States  Com- 
lissioner  of  Corporations  on  "Water-Power  Development 
n  the  United  States"  has  been  issued  as  a  volume  of  220 
lages,  and  is  of  particular  interest  owing  to  the  details 
:iven  as  to  hydroelectric  development.  The  book  consists 
if  three  sections,  as  follows :  Physical  conditions  and 
cononiic  aspects  of  vyater-power ;  concentration  of  owner- 


ship and  control ;  water-power  and  the  public.  A  series 
of  charts  gives  the  location  of  the  larger  hydroelectric 
plants  and  shows  their  transmission  lines.  The  principal 
object  of  the  report  is  to  bring  out  the  present  ownership 
or  control  of  the  hydroelectric  systems. 


I'\\KE  Damage  Suits. — Following  the  trial  of  five  damage 
actions  against  the  Toronto  Street  Railway  Company  in 
which  disclosures  were  made  by  witnesses  showing  that  the 
officials  of  the  company  had  employed  detectives  to  bring 
"fake"'  damage  actions  against  the  company  for  the  purpose 
of  trapping  several  Toronto  doctors,  the  grand  jury  has 
returned  a  true  bill,  containing  five  counts,  against  the 
general  manager,  claim  agent  and  counsel  of  the  company 
and  two  detectives,  charging  them  with  unlawfully  con- 
spiring together  to  obstruct,  pervert  or  defeat  the  course  of 
justice,  with  criminal  fabrication  of  evidence  and  with 
bringing  a  court  of  justice  into  contempt.  The  case  will 
probably  be  heard  at  the  May  criminal  session. 


Electric  Club  of  Chicago  and  the  Sons  of  Jove. — At 
the  meeting  of  the  Electric  Club  of  Chicago  on  April  11 
the  action  taken  on  April  4  in  voting  from  the  club's 
treasury  a  sum  not  to  exceed  $500  to  assist  the  Sons  of 
Jove  in  Chicago  to  promote  a  forthcoming  rejuvenation, 
with  the  idea  of  increasing  the  Chicago  membership  of 
Jovians,  was  reconsidered.  The  resolution  was  adopted 
originally  at  a  slimly  attended  meeting  by  a  vote  of  eighteen 
to  eight,  out  of  a  total  membership  of  about  325.  At  the 
meeting  of  April  11,  after  the  original  resolution  had  been 
reconsidered,  it  was  voted  to  lay  the  subject  on  the  table 
until  a  letter  or  post  card  could  be  sent  to  each  member  in 
good  standing  asking  for  an  expression  of  opinion  on  the 
advisability  of  making  the  appropriation.  This  action  was 
taken  after  a  lively  discussion,  in  which  keen  interest  was 

manifested. 

*  *     * 

Boston  Electric  Vehicle  Club  Meeting. — At  a  meet- 
ing of  the  Boston  Electric  Vehicle  Club  held  on  April  10 
Mayor  Fitzgerald  was  the  first  speaker.  He  stated  that  the 
demands  for  smoother  pavements  are  intrinsically  good 
arguments  for  the  use  of  motor  vehicles  in  place  of  horses. 
He  promised  to  do  all  in  his  power  to  improve  the  paving 
conditions  in  Boston.  Other  speakers  were  Mr.  Parker  H. 
Kemble,  of  the  Toronto  (Ont.)  Electric  Light  Company; 
Messrs.  R.  W.  Rollins  and  Fred  H.  Smith,  of  the  Worcester 
(Mass.)  Electric  Light  Company;  Mr.  P.  M.  Patterson, 
of  the  Westinghouse  Electric  &  Manufacturing  Company, 
Boston ;  Mr.  M.  J.  Fitch,  of  the  General  Electric  Company, 
Lynn,  Mass.,  and  Mr.  W.  P.  Kennedy,  New  York.  Mr. 
Parker  stated  that  two  dealers  in  Toronto  have  sold  twenty- 
eight  new  electric  automobiles  since  Christmas.  Four  new 
public  garages  are  under  way  with  accommodation  for  140 
cars  at  this  time  and  ultimately  for  400  cars,  and  the 
largest  department  store  in  the  city  has  become  interested 

in  electric  vehicles. 

*  *     * 

Chinese  Telephone  Students. — During  the  early  part 
of  191 1  the  authorities  of  the  Government  Technical  Col- 
lege at  Shanghai,  or  the  Nan  Yang  University,  arranged 
with  the  Western  Electric  Company  for  sending  a  number 
of  the  members  of  the  graduating  class  in  electrical  en- 
gineering to  the  United  States  for  training  in  that  com- 
pany's shops,  and  in  July,  191 1,  three  graduates,  the  first 
ever  sent  out  by  the  university  for  such  training,  left  for 
America  to  enter  the  Hawthorne  plant  of  the  Western 
Electric  Company  at  Chicago  to  engage  in  the  practical 
study  of  telephony  in  the  company's  student  course.  Fol- 
lowing this,  they  will  spend  some  time  with  one  of  the  large 
operating  telephone  companies.  Upon  completion  of  their 
studies,   it   is   expected   that   the   men   will    be   of   material 
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assi><iaiiec  in  prtiiiintiiij;  aiul  tlcvi-lopiiij;  llu'  lt.k'i)li<)iic  sys- 
ti'in  of  I'hina.  The  men,  whose  names  arc  t'lm  I'u  1,  Kong 
Kill)  'l".san  and  Sung  I'ao  Kicn,  arc  proving  tlicniselvcs 
Will  adapted  to  their  future  vocation  and  will  in  all  likcli- 
liood  he  heard  from  again  in  later  years  wiioii  tlu-  U'lcphoiir 
has  gained  a  greater  hold  in  China. 

*  ♦     ♦ 

rosTAi.  Un'dkkgkoun'I)  K.Mi.wAVb  1  iN  LoNDON. — A  Com- 
mittee appointed  by  the  Postmaster-dcneral  to  consider  the 
question  of  the  transmission  of  mails  in  London  by  pneu- 
matic tube  or  electric  railway  has  recommended  electric 
railways  in  lubes  7' ..  ft.  in  diameter  and  accommodating 
two  tracks  of  2-ft.  gage.  It  favors  motor  cars  over  loco- 
motives and  trailers,  designed  for  a  speed  of  about  35  miles 
an  hour.     A  preliminary  line  6)j  miles  long  is  proposed  at 

a  cost  of  $2,565,000. 

*  *     * 

The  Institute  of  Operating  Engineers. — In  an  address 
before  the  Institute  of  Operating  Engineers  in  New  York 
on  April  2  Mr.  H.  G.  Stott  stated  that  electricity  is  now 
being  used  for  cooking  at  the  employees'  lunch  station  of 
the  Interborough  Rapid  Transit  Company  instead  of  gas, 
which  was  employed  formerly.  He  claimed  that  the  cost 
has  been  reduced  by  50  per  cent,  attributable  in  part  to  the 
fact  that  the  electrical  devices  consume  energy  only  when 
in  use,  while  the  gas  flame  is  apt  to  be  kept  burning  when 
not  needed.  The  next  meeting  of  the  Institute  will  be  held 
on  April  25   in  the   Engineering   Societies   Building,   New 

York. 

*  *     * 

Xew  York  Jovian  Luncheon. — Mr.  John  F.  Gilchrist, 
president  of  the  National  Electric  Light  Association,  was 
the  guest  of  honor  and  principal  speaker  at  the  regular 
semi-monthly  luncheon  of  the  New  York  Sons  of  Jove, 
held  at  Kalil's  Restaurant  on  April  17.  President  Gilchrist 
chose  for  his  topic  "Public  Service,"  and  during  his  re- 
marks, which  were  listened  to  with  great  interest,  he  dwelt 
upon  the  important  and  fundamental  position  of  the  central 
station  as  the  probable  ultimate  source  of  electrical  energy 
for  all  lighting  and  power  purposes.  He  warmly  com- 
mended the  co-operative  work  of  the  Jovian  members  and 
attributed  much  of  the  successful  and  rapid  development 
of  the  electrical  industry  during  the  past  few  years  to  their 
efforts. 

,  *     *     * 

New  England  N.  E.  L.  A.  Activity. — At  a  meeting  of 
the  New  England  Section  of  the  National  Electric  Light 
Association  at  Boston  on  April  12  Mr.  Carl  T.  Keller  de- 
livered an  address  upon  corporate  and  individual  responsi- 
bilities. It  was  announced  that  a  plan  is  under  considera- 
tion for  broadening  the  work  of  the  present  Boston  Edison 
company  section  of  the  N.  E.  L.  A.  through  a  possible 
change  of  name  and  functions  to  include  all  members  of  the 
national  body  in  the  Greater  Boston  field.  A  meeting  of 
the  section  was  scheduled  for  April  16,  the  program  includ- 
ing a  paper  on  the  synchronous  booster  converter  by  Mr. 
E,  T.  Dillon,  of  the  Westinghouse  Electric  &  Manufac- 
turing Company,  and  an  illustrated  lecture  on  the  Pacific 
Northwest  by  Mr.  W.  H.  Blood,  Jr.,  of  Stone  &  Webster. 

*  *     * 

Steaming  Tests  of  Coal. — The  Bureau  of  Mines  of  the 
Department  of  the  Interior  has  just  published  a  new  bulle- 
tin entitled  "Steaming  Tests  of  Coals  and  Related  Investi- 
gations," by  Messrs.  L.  P.  Breckenridge,  Henry  Kreisinger 
and  Walter  T.  Ray.  This  publication  covers  the  work  done 
in  fuel  testing  under  government  direction  during  the  period 
from  Sept.  i,  1904,  to  Dec.  31,  1908.  The  bulletin  is  very 
comprehensive  and  embraces  370  pages.  It  contains  some 
data  previously  published  in  bulletins  of  the  Geological 
Survey,  but  for  the  first  time  brings  together  in  a  single 
publication  a  summary  of  all  the  investigations  completed 
down  to  the  date  of  compilation.     The  bulletin  is  divided 


iiilo  parts  one  and  two.  The  tirsi  i)ail  contains  a  diM  ;i|) 
tion  with  complete  final  data  of  steaming  tests,  and  ihc 
second  part  contains  a  study  and  discussion  of  the  ri^ult- 

obtained. 

«     «     >i< 

SOCIETY  MEETINGS. 
(Jki.aiioma  Electrical  Convention. — The  first  cod- 
vent  ion  of  the  Gas,  I'.lectric  and  Street  Railway  Associlc 
tion  of  Oklahoma  will  be  held  in  Oklahoma  City  on  May 
22  and  23.  The  two  days  will  be  devoted  to  four  meeting!, 
for  the  conducting  of  business  and  presentation  of  papers. 
The  meetings  will  probably  be  held  in  the  convention  halls 
of  the  Oklahoma  State  hair  Association.  The  president 
of  the  association  is  Mr.  N.  R.  Gascho,  Alva,  and  the 
secretary  is  Mr.  H.  V.  Bozell,  Norman,  Okla. 


International  Congress  of  Applied  Chemistry.— 
Among  the  papers  to  be  presented  at  the  eighth  Interna- 
tional Congress  of  Applied  Chemistry,  to  be  held  in  Wash- 
ington and  New  York  from  Sept.  4  to  13,  1912,  are  the 
following  which  are  of  particular  interest  to  our  readers; 
A  Controlling  Device  for  Electric  Furnaces,  by  Dr.  C.  V. 
Thwing,  of  Philadelphia;  The  Thermal  Ohm,  a  New  Umi 
of  Thermal  Resistance,  by  Dr.  Carl  Hering,  Philadelphia; 
Nczv  Applications  of  Ductile  Tungsten  and  Molybdenum, 
by  Dr.  E.  G.  Fink,  Harrison,  N.  J.;  Recent  Developments 
in  the  Electric  Steel  Furnace,  by  Dr.  P.  Heroult,  Xew 
York. 

*  *     * 

Southwestern  Electrical  Association  Convention.— 
Among  the  papers  to  be  presented  at  the  eighth  annual  con- 
vention of  the  Southwestern  Electrical  and  Gas  Association 
at  San  Antonio,  Tex.,  April  25,  26  and  27,  will,  be  the  follow- 
ing: Theft  of  Electric  Energy  and  Gas,  by  Mr.  Harold  L 
Geisse,  of  the  San  Antonio  Gas  &  Electric  Company ;  Pub- 
lic Service  Corporations  and  State  Development,  by  Hon, 
Louis  J.  Wortham,  Fort  Worth,  Tex.;  Advantages  ana 
Disadvantages  of  Prepaid  Meters,  by  Mr.  George  M 
Griffith,  of  the  Galveston  Gas  Company;  The  Relation  0/ 
Power-Factor  to  Central-Station  Costs,  by  Mr.  Frank  M. 
White,  of  the  Amarillo  (Tex.)  Water,  Light  &  Power 
Company ;  The  Distribution  of  Electricity  from  Central 
Stations,  by  Mr.  A.  D.  Brinkerhoff,  of  the  Waco  (Tex.) 
Electric  &  Gas  Company;  Relations  Between  the  Public 
and  Public  Service  Corporations,  by  Mr.  E.  W.  Kellogg 
Jr.,  of  the  El  Paso  (Tex.)  Electric  Street  Railway  Com- 
pany. The  secretary  of  the  association  is  Mr.  Dan  G 
Fisher,  3419  Hall  Street,  Dallas,  Tex. 

*  *     * 

Michigan  Convention  Cruise. — In  arranging  for  the 
1912  convention  the  officers  of  the  Michigan  Electric  Asso- 
ciation, as  previously  announced,  have  chartered  the  steam- 
ship Majestic,  of  the  Northern  Navigation  Company  oi 
Canada,  and  the  convention  will  be  held  on  board  ship, 
The  itinerary  is  as  follows:  Leave  Port  Huron,  Mich., 
I  p.  m.  Friday,  June  21  (Central  time)  ;  arrive  Penetang 
I  p.  m.  June  22  (Eastern  time)  ;  leave  Penetang  2  p.  m 
June  22 ;  arrive  Parry  Sound  8  p.  m.  June  22 ;  leave  Parrv 
Sound  II  p.  m.  June  22;  arrive  Sault  Ste.  Marie  9  p.  m 
June  23;  leave  Sault  Ste.  Marie  12  midnight  June  23: 
arrive  Mackinac  Island  8  a.  m.  June  24  (Central  time) 
leave  Mackinac  Is.land  3  p.  m.  June  24;  arrive  Port  Huror 
3  p.  m.  June  25.  The  cost  of  the  proposed  trip  is  $30,  and 
the  secretary,  Mr.  Herbert  Silvester,  18  Washington  Boule- 
vard, Detroit,  will  be  pleased  to  give  further  details  tc 
those  who  wish  to  attend.  It  is  urged  that  early  arrange- 
ments be  made  by  those  desiring  to  be  present.  Officia 
announcement  is  made  that  the  Michigan  Electric  Associa 
tion  has  become  the  Michigan  Section  of  the  Nationa 
Electric  Light  Association,  by  which  name  it  will  be  knowr 
hereafter.  I 
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IIGHEST-VOLTAGE  TRANSMISSION 

SYSTEM  IN  THE  WORLD 


II. 


'he  Au  Sable  Electric  Company,  Supplying  Electrical 
;nergy   to    Bay    City,    Saginaw    and    Flint,    Michigan. 


lydraulic  Features  and  Construction  Details  of  Cooke  Water- 
Power  Plant — Operating  Characteristics  of  140,000 
Volts — Substations  with  Specially 
Designed  Apparatus. 

rHE  first  instalment  of  this  article,  printed  last  \vcel<. 
gave  a  general  description  of  the  transmission  sys- 
tem of  the  Au  Sable  Electric  Company  and  details 
if  hydroelectric  equipment,  140,000-volt  transformers,  high- 
ension  wall  inlets,  lightning  arresters  and  tower-line  con- 
truction.  The  present  instalment,  which  concludes  the 
rticle,  deals  with  other  construction  and  operating  details. 

/.  I  I,W A  U  KEE   S  U  li.ST A  riON . 

Eighty-five  miles  from  tlie  Cooke  water-power  plant  is 
he  Zilwaukee  140,000-volt  substation,  located  about  mid- 
day between  Bay  City  and  Saginaw,  into  each  of  which  it 
lelivers  11,000  and  22,000-volt  energy.  As  shown  in  the 
xterior  view  of  the  Zilwaukee  substation  (Fig.  i),  the 
40,000-volt  line  (which  extends  southward  to  Flint)  is 
ooped  through  the  substation  buses  from  which  is  taken  the 
upply  for  the  three  3000-kw  Zilwaukee  transformers, 
"hree  sets  of  high-tension  oil  switches,  like  those  at  Cooke, 
re  provided  here,  for  the  incoming  and  outgoing  lines  and 
tation  transformers  respectively. 

This  interesting  substation  at  Zilwaukee  is  a  concrete 
oundationed  structure,  88  ft.  by  49  ft.  in  plan,  with  red 
irick  walls  and  green  tile  roof.  The  Cooke  line,  coming  in 
hrough  the  north  entries,  is  led  through  a  set  of  140,000- 
'olt  oil  switches  and  thence  to  the  substation  140,000-volt 
luses,  made  of  1.25-in.  iron  pipe  suspended  on  line  insu- 
ators.  The  group  of  oil  switches  for  the  Flint  line  and 
or  the  Zilwaukee  transformers  are  interspersed  at  53^-ft. 
enters,  or  11  ft.  between  elements  of  the  same  group, 
rhese  non-automatic  switches  are  similarly  hand-operated 
rom  lever  panels,  and  the  construction  of  bus  connections, 
:tc.,  is  in  general  similar  to  that  already  described  at  Cooke. 

The  three  3000-kw  Zilwaukee  transformers  have  140,000- 
^olt  delta-connected  primaries  and  secondary  windings  com- 
)rising   a   2750-kw,   22,000-volt   coil,   with   50   per   cent   or 


Fig.   10 — 140,000-Volt    Entries   at  Zilwaukee   Substation. 

[1,000-volt  taps,  and  two  125-kw,  370-volt  secondaries  for 
•otary-converter  supply.  The  300-kw,  500-volt  railway 
"otary  seen  in  Fig.  11  affords  an  interesting  comparison  of 
he  hugeness  of  the  140,000-volt  oil  switches  and  trans- 
Formers. 


From  tile  transformer  secondaries  the  22,000-volt  and 
1 1,000-volt  lines  are  carried  through  a  casting-covered 
floor  trench  to  the  oil-switch  and  busbar  room  behind  the 
switchboard  seen  in  Fig.  12.  Here  are  located  the  oil 
switches  controlling  the  circuits  leading  to  Saginaw  and 
iiay  City,  the  instrument  transformers  and  the  22,000-volt 
and  1 1,000-volt  aluminum-ccll  lightning  arresters.    The  sim- 


Flg.  11 — Interior  of  Substation,  Showing  140,000-Volt  Switches  and 
Transformers    and    300-kw    Rotary    Converter. 

pie  and  compact  construction  of  all  this  22,000-volt  appa- 
ratus is  no  less  interesting  than  the  more  spectacular  equip- 
ment on  the  opposite  side  of  the  station.  As  might  be  ex- 
pected in  a  140,000-volt  system,  pressures  of  22,000  to 
11,000  volts  are  treated  something  like  "low  tension,"  and 
the  greatest  simplicity  consistent  with  completeness  is  dis- 


Fig.    12 — 140,000-Volt    Bus    Construction    in    Substation. 

played  in  the  selection  and  disposal  of  this  distributing-line 
apparatus.  The  secondary  lines  leave  the  substation  on  the 
side  opposite  the  140,000-volt  entries  and  are  carried  on 
separate  tower  lines  with  three  disk  suspension  insulators 
into  their  Bay  City  and  Saginaw  terminals. 


844 


I"  I.  V  CT  R  1  I    A  L     WOR  ID 


Vor..  59,  No.  i6. 


KI.INT    STEAM    REI  AY    STATION. 

At  llu'  l-'linl  stcatn-turbiiic  plant,  40  luik-s  from  /ihvaiikrc 
and  IJ5  miles  from  ("ookt*.  is  the  present  terminus  of  tlu- 
140,000-volt  line.  The  30-niile  link  to  Owosso  (see  map, 
I'ij;.  2)  is,  however,  now  nearly  completed,  while  from 
Owosso  to  l.ansinj;  and  Charlotte  a  50-mile  section  of 
eight-disk  insulator  line  has  been  erected  two  years  and  is 


Fig.    13 — 140.000-Volt    Lrne   Crossing   Saginaw    River  on    167-ft. 
Towers. 

at  present  in  use  on  the  40,000-volt  system.  While  now  a 
terminal  substation,  Flint  will  thus  later  become  a  switching 
pomt  like  Zilwaukee.  For  2  miles  before  entering  the  Flint 
station  the  Zilwaukee  and  Owosso  lines  share  a  double 
tower  line,  at  the  end  of  which  will  be  built  a  switch  house 
adjoining  the  Flint  plant. 

A  large  industrial  load,  including  several  automobile 
factories,  is  supplied  at  Flint,  for  which  purpose  the  present 
steam-turl?ine  station  was  hastily  built  two  years  ago,  pend- 
ing the  arrival  of  Au  Sable  hydroelectric  energy.  This 
modern  steam  plant  contains  six  6oo-hp  Stirling  boilers  and 
one  vertical  and  one  horizontal  3000-kw  Curtis-General 
Electric  turbo-generator  set.  The  140,000-volt  oil  switches 
and  transformers  are  installed  at  the  north  end  of  the 
turbine  room.  The  high-tension  entries  here  difYer  from 
those  at  Cooke  and  Zilwaukee  in  having  the  insulators  set 
vertical  in  a  horizontal  shelf  which  forms  the  ceiling  of 
a  niche  chamber,  30  ft.  by  25  ft.  and  12  ft.  deep,  in  the 
birilding  wall.  The  oil  switches  are  spaced  at  8-ft.  in- 
tervals and  the  transformers  at  9-ft.  centers.  At  Flint  the 
three  3000-kw  transformer  units  have  22,000-volt,  5560-volt 
and  370-volt  secondaries  and  are  arranged  for  oil  draining 
and  continuous  filtration  in  the  way  already  described. 

The  Flint  turbine  station  thus  becomes  the  steam  relay 
plant  for  the  140,000-volt  system  and,  in  case  of  any  in- 
terruption to  service  from  the  Cooke  water-power,  can  be 
called  upon  to  transmit  back  through  the  line  to  Bay  City 
and  Saginaw  as  well  as  to  serve  the  cities  along  the  new 
extension.  The  substation  at  Owosso  was  originally  erected 
for  140,000-volt  operation  and  is  installed  complete  ready 
for  service  at  that  pressure  as  soon  as  the  link  from  Flint 
is  completed. 

OPERATING  CHARACTERISTICS  AT  140,000  VOLTS. 

From  the  day  the  full  tension  was  first  impressed  on  the 
Cooke  transmission  line  its  operation  has  been  so  wholly 


uneventful  that  the  men  in  charge  of  the  stations  declare 
they  notice  no  difference  between  operating  at  140,000  voltll 
iind  40,000  volts.  I  lu'  utmost  care  had  been  exercised  in 
cuition  and  preparation  and  every  contingency  was  so 
fully  anticipated  that  on  starting  up  the  system  everything 
worked  exactly  as  planned. 

As  is  customary  when  putting  pressure  for  the  first  time 
on  any  new  high-voltage  line,  both  the  charging  kilovolt- 
ampcres  and  the  energy  consumed  by  the  unloaded  line  were 
rather  large  during  the  first  half  hour,  but  stable  condi- 
tions soon  followed  and  the  apparent  power  taken  to  charge 
the  line  then  fell  off  to  about  80  kva  per  mile.  The  No,  Q< 
conductors  of  this  line,  it  must  be  remembered,  are  operated 
very  near  to  their  critical  corona  point,  142,000  volts.  With 
140,000  volts  on  the  generator  and  the  Flint  transformers 
connected  but  not  loaded,  pressures  17  per  cent  higher,  or 
nearly  164,000  volts,  are  read  at  Flint,  due  to  the  capacity 
reactance  of  the  line.  With  the  receiving  transformer 
primaries  disconnected,  the  end  voltage  of  the  open  line 
probably  rises  to  190,000  volts,  although  no  measurements 
iiave  been  taken.  Of  course,  the  excessive  rise  above  the 
corona  point  in  the  distant  sections  causes  leakage  losses  in 
those  portions  which  may  run  quite  high.  With  receiving 
transformers  disconnected,  the  open  line  is  found  to  con- 
sume or  leak  about  3000  actual  kw,  dissipated  as  corona  loss 
in  the  distant  sections  when  the  voltage  is  high.  With  addi- 
tions of  load  at  the  receiving  end  the  line  current  remains 
practically  the  same  or  even  diminishes,  depending  on  the 
inductive  character  of  the  demand,  while  the  power  factor, 
of  course,  rises.  With  a  4000-kw  65  per  cent  lagging  in- 
ductive load  at  Flint,  the  power- factor  at  the  generators 
has  been  observed  to  be  85  per  cent  leading.  With  acces- 
sion of  further  inductive  load  and  the  completion  of  the 
Owosso  link,  it  is  expected  to  be  possible  to  move  the  point 
of  unity  power-factor  back  to  the  generating  station.  No 
tests  have  thus  far  been  made  on  the  corona  power  loss  of 
the  line  running  at  normal  140,000-volt  pressure,  but  this 
loss  is  believed  to  amount  to  about  3  kw  per  mile.  The 
transmission  is  designed  to  convey  about  25,000  kw,  and  as 
tlic  point  of  economic  loading  is  approached  its  condensive 
reaction  will  be  offset,  a  more  uniform  voltage  maintained 
from  end  to  end,  and  its  efficiency  increased.  Like  any 
large  piece  of  apparatus,  a  140,000-volt  line  must  be  op- 
erated within  the  magnitude  of  its  capabilities. 

Experience  at  Au  Sable  proves  at  any  rate  that  trans- 
mission at  140,000  volts  is  a  practical  and  economical  pro- 
cedure, but  it  should  be  made  clear  that  such  a  pressure  is 
justified  only  where  the  distance  and  the  quantity  of  power 
to  be  transmitted  are  such  that  conductors  of  sufficient  sec- 


Fig.    14 — General    View    of    Cooke    Plant,    Showing    Sluiceway    and 
Pipe   Line  for   Making   Earth-Wall   Fill. 

tion  to  prevent  corona  are  economically  used.  While  it  has 
been  suggested  that  hemp-center  cables  might  provide  in- 
creased cylindrical  areas  and  so  raise  the  corona  limit  or 
decrease  the  copper  investment  necessary  with  a  desired 
high  voltage,  the  fact  remains,  according  to  the  experience 
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»f  tlie  Au  Sable  Electric  Lompany's  engineers,  that  such 
lenip-centcr  cables  show  a  higher  corona  loss  than  equiva- 
ent  all-copper  conductors.  This  is  attributed  to  the  hemp 
ibers  extending  out  through  the  cable  strands  and  to  the 
ittlc  nodules  formed  by  the  pitch  used  to  lubricate  the 
trands,  both  of  which  provide  discharge  points  for  the 
(ccurrence  of  corona  loss. 

CONSTRUCTION   OF  COOKE  PLANT. 

Many  of  the  construction  methods  employed  during  the 
(uilding  of  the  Cooke  water-power  plant  were  novel  and 
ntcresting.  Direct-current  and  alternating-current  motors 
vere  used  for  every  possible  operation.  Jhe  river  formerly 
lowed  in  a  bed  now  occupied  by  the  power  house.  While 
he  concrete  structures  were  being  built  the  stream  was 
liverted  through  a  new  channel  under  the  trestlework  mark- 
ng  the  future  core  wall  and  fill. 

After  the  power  house  and  spillway  structure  were  com- 
ileted,  a  cofferdam  was  erected  behind  the  trestle  and  the 
iver  then  discharged  through  sluicegate  openings  beneath 
he  main  Tainter  gates  of  the  spillway.  All  of  the  material 
or  the  fill  or  dike  was  sluiced  from  a  135-ft.  hill  adjoining 
he  power  site.  For  construction  purposes  a  temporary 
team  plant  was  erected  at  Cooke,  containing  a  Corliss  en- 
;ine  which,  through  line  shafts,  drove  two  sluicing  pumps, 
elivering  200  lb.  per  square  inch  through  6-in.  discharge 
ines ;  one  200-kw  alternator  for  supplying  lamps  and 
lotors,  and  one  200-kw,  500-volt  direct-current  machine 
perating  the  gravel-train  locomotive  and  pile-driver.  Four 
-in.  nozzles  of  the  hydraulic  giant  type  were  used  to  loosen 
iie  material  on  the  125-ft.  hill.  The  sand,  clay  and  gravel 
lius  dislodged  under  the  impact  of  these  200-lb.  streams  was 
hunted  into  20-in.  semi-circular  No.  8  steel  troughs,  carried 
n  timber  trestle  over  the  core  wall  of  the  dike,  the  earth 
rotection  of  the  latter  being  compacted  out  of  sand  and 
lay  in  this  way.  Small  portable  dams  were  used  to  deposit 
le  material  where  wanted,  pools  being  formed  in  which  the 
Lispended  matter  was  precipitated,  while  the  water  was 
rained  off  through  sponts  embedded  in  t'.ie  dam  material, 
in  area  of  the  hilltop  six  or  seven  acres  in  extent  was  cut 
own  in  places  18  ft.  in  this  way,  some  of  the  material 
eing  delivered  a  total  distance  of  1500  ft.  The  dike  wall 
^as  carried  to  a  flat  top  45  ft.  above  the  tailwater  level, 
tfter  completion  the  buried  timbers  were  left  in  place  in 
le  compacted  clay  and  sand. 

This  sluicing  work  done  on  the  earth  fill  revealed  some 
iteresting  results  concerning  the  quantity  of  material 
.'hich  water  in  motion  can  transport.     The  slope  angle  of 


Fig.   15 — Racks  for  Test   Wires  In   Tallrace. 

:ie  trestled  sluiceway  varied  between  6.5  and  8  per  cent, 
nd  a  careful  log,  with  readings  taken  at  fifteen-minute  in- 
;rvals,  was  kept  of  the  material  removed  and  the  water 
sed.  In  July  38,000  cu.  yd.  of  sand  was  handled,  repre- 
enting  65  per  cent  of  the  weight  of  the  water  required  to 


move  it.  In  June  and  August,  wiicii  sand  was  also  handled, 
the  ratio  of  solids  to  water  was  55  and  49  per  cent  respec- 
tively. In  September  the  ratio  for  clay  was  found  to  be 
16  per  cent.  A  total  of  150.000  cu.  yd.  of  material  was 
moved  in  this  way. 

ihe  earth  fill  measures  490  ft.  in  length  and  is  approxi- 
mately 45  ft.  high  with  a  20-ft.  flat  top  and  sides  laid  at  a 


Fig.    16— 24-ft.   by   13-ft.   Tainter   Gate   at   Cooke    Plant. 

two  to  one  slope.  On  the  water  side  of  the  fill,  so  placed 
that  it  forms  a  wash  wall  extending  2  ft.  above  tne  earth  at 
tlie  water  level,  is  a  12-in.  concrete  core  wall,  reinforced 
with  ^-in.  bars.  This  wall  extends  the  full  length  of  the 
fill,  490  ft.,  and  is  carried  several  feet  below  the  clay  at  an 
average  depth  of  53  ft.  from  the  top  of  the  wall. 

Gravel  for  the  cement  plant  was  handled  by  a  54-hp  elec- 
tric locomotive,  equipped  with  two  500-volt  railway  motors. 
A  15-hp  alternating-current  motor  hoisted  cement  up  the 
incline,  while  two  25-hp  motors  operated  tlie  i^-ton  cube 
mixers.  The  mixtures  of  the  various  batches  were  adjusted 
to  meet  the  conditions  where  the  material  was  placed.  Two 
35-hp  pumps  operated  the  elevators  and  there  were  two 
triplex  pumps  for  general  supply,  their  output  being  deliv- 
ered to  an  overhead  tank. 

During  the  time  work  was  in  progress  about  300  men 
lived  in  camp  on  the  site  of  the  work.  The  employees'  camp 
was  located  on  the  hilltop  across  the  river  from  the  offices 
and  storerooms.  Boarding  houses  and  sleeping  quarters 
were  provided  for  the  unmarried  men,  while  men  with 
families  were  offered  the  free  lease  of  50-ft.  by  25-ft.  lots 
on  which  to  build  their  own  shacks,  being  required  in  re- 
turn only  to  sign  agreements  to  keep  the  premises  clean. 
Nearly  seventy-five  of  these  individual  shacks  were  erected 
in  street  formation.  Each  street  was  drained  by  an  8-in. 
tile  sewer,  opening  into  a  common  main.  At  the  upper  end 
of  each  sewer  line  there  was  installcfl  an  automatic  flushing 
barrel,  pivoted  just  below  its  center  and  so  arranged  that 
two  or  three  times  daily  it  would  overbalance,  discharging 
its  contents  suddenly  into  the  sewer.  These  flushing  barrels 
were  adjusted  to  operate  twice  or  more  during  the  daytime 
and  at  least  once  with  the  diminished  water  pressure  avail- 
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aUIc   at    iiij.;ht.      .Samiaiv    toilols    wore   ciinstriicliil    liy    sct- 
liiij;  lip  iJ-iii.  tilos  ovor  tlio  scwcr  lines. 

.Ml  macliiiicry  for  the  plant  liad  to  be  (Iclivercd  to  An 
Sable,  a  town  on  the  Detroit  &  Mackinaw  Railroad,  since 
wiped  out  by  a  fore.sl  tire,  and  there  transferred  to  the 
.\u  Sable  iS:  N'orthwestern  Railroad,  a  narrow-f^aKc  road 
which  runs  near  the  C'ooke  site.  bVoin  the  n.irrow-gagc 
spur  the  heavy  machines  were  unloaded  and  skidded  down 
the  side  of  the  135-ft.  hill  which  furnished  the  material  for 
the  wing-wall  fill.  I'or  transporting  passengers  and  sup- 
plies to  the  plant  in  good  weather  a  gasoline  rail-car  has 
been  improvised  from  the  chassis  of  a  40-hp  automobile. 
This  conveyance  is  fitted  with  narrow-gage  flanged  wheels 
and  makes  good  time  over  the  tracks  of  the  lumber  rail- 
road, whose  own  train  schedule  hardly  suits  passenger 
convenience. 

TESTS  OF  COOKE  WATER-POWER  PLANT. 

The  Cooke  water-power  plant  includes  several  unusual 
permanent  features  contributing  to  the  convenience  with 
which  hydraulic  tests  of  any  unit  or  all  of  them  can  be 
tarried  out.  Thrown  across  the  lo8-ft.  tailrace,  134  ft. 
below  the  power-house  wall,  is  a  row  of  permanent  H-sec- 
tion  weir  posts  extending  8  ft.  above  the  concrete  and  braced 
liy  double  3-in.  by  3-in.  by  34-i"-  V-pieces  like  sash.  Frame 
plates  can  be  inserted  in  the  channels  of  the  uprights,  which 
are  set  on  7-ft.  6-in.  centers,  water-tight  joints  being  made 
by  5-in.  felt  strips  asphalted  to  the  frames,  which  are  held 
against  the  bearing  plates  by  the  water  pressure.  Across 
the  top  of  the  weir  sections  an  accurately  leveled  sill  is 
made  possible  by  gage-plate  sections  bolted  under  slotted 
holes  so  that  the  whole  sill  can  be  accurately  leveled  when 
the  weir  is  installed  for  a  test.  At  equal  distances  on  a 
line  20  ft.  behind  the  weir  posts  are  four  permanent  water- 


Fig.     17 — 140,000-Volt     Transformer     During     Erection. 

level  wells,  communicating  through  2-in.  pipes  laid  in  the 
concrete  with  cisterns  in  observers'  pits  just  outside  the  tail- 
race  walls.  Hook  gages  in  these  cisterns  enable  the  height 
of  water  over  the  weir  sill  to  be  observed  with  accuracy, 
so  that  the  water  discharged  by  the  turbines  under  test  can 
be  calculated.  The  test  weir  subtracts  a  fall  of  4  ft.  from 
the  total  40-ft.  head  on  the  plant,  connections  being  made 


lor  this  (liffercnce  in  hydraulic  i)ressure  in  comi)Utiiig  th 
turbine  performance. 

At  the  time  the  Cooke  plant  was  put  into  operation  : 
complete  acceptance  test  was  ma<le  on  the  turbines,  occupy 
ing  the  time  of  twenty-five  observers  for  a  week.  All  th 
observing  stations  were  connected  by  an  electric  bell  circuit 
so  that  at  the  signal  all  readings  could  be  taken  simultane 
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Fig.    18 — Test    Results    of    4150-hp    Turbine    and    Governor. 

ously.  An  artificial  load  was  provided  by  a  water  rheosta 
in.  the  tailrace. 

As  shown  by  the  accompanying  curves,  the  actual  per 
formance  of  both  turbines  and  governors  exceeded  expecta 
tions.  At  3400-bhp  load  the  efficiency  of  the  turbines  whosi 
record  is  reproduced  herewith  reached  89  per  cent,  op 
erating  under  36-ft.  head.  The  accompanying  governo 
curve  of  the  corresponding  unit  also  shows  that  the  regula 
tion  of  this  apparatus  was  practically  identical  whether  thi 
load  was  being  taken  on  or  off  and  was  much  better  thai 
had  been  specified  originally. 

No  part  of  the  construction  has  been  by  contract,  all  worl 
being  done  within  the  owners'  organization.  The  executivi 
committee  is  composed  of  Mr.  W.  A.  Foote,  of  Jackson 
Mich.,  and  Messrs.  W.  M.  Eaton  and  B.  C.  Cobb,  of  th< 
firm  of  Hodenpyl,  Hardy  &  Company,  7  Wall  Street,  Nev 
York  City,  all  practical  and  experienced  men. 

Mr.  W.  G.  Fargo  is  hydraulic  engineer  for  both  the  com- 
pleted Cooke  development  and  the  Five  Channels  develop- 
ment under  construction.  A  topographical  survey  of  th< 
entire  basin  of  the  Au  Sable  River  was  made  by  his  force  oJ 
engineers  in  1908  and  1909,  and  studies  are  now  being  made 
for  a  third  development.  Mr.  J.  B.  Foote,  in  addition  to  hij 
many  other  ofificial  obligations  to  electric  properties  ir 
Michigan,  is  general  manager  and  electrical  engineer  anc 
is  responsible  for  the  design,  construction  and  operation  oi 
the  unusual  electric  installation  herein  described. 


AUTOMATIC  FEATURES  OF  BOOSTER. 


The  75-kw  battery-charging  motor-generator  booster  in 
the  McComb  Street  substation  of  the  Detroit  Edison  Com- 
pany includes  a  number  of  automatic  protective  features. 
This  unit  is  used  in  connection  with  the  11,000  amp-hr., 
eighty-cell  storage  battery  and  consists  of  a  iio-hp  motor 
driving  a  55-volt  generator  designed  for  1300  amp.  Th( 
motor  panel  is  arranged  with  an  automatic  overload  trip, 
as  well  as  a  no-voltage-release  coil  inserted  in  its  field  cir- 
cuit. The  generator  is  similarly  protected,  its  trips  being 
interlocked  through  a  back  contact  with  the  motor  circuit- 
breaker.  Operation  of  the  motor  circuit  breaker  for  any 
cause  will  also  open  the  generator  switch,  preventing  the 
battery  from  discharging  back  through  the  generator.  II 
the  generator  circuit  is  overloaded  or  interrupted  the  opera- 
tion of  its  switch  opens  the  motor  circuit.  Similarly,  any 
interruption  of  the  field  circuit  automaitically  removes  the 
unit  from  serVice. 
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NETWORK  OF  ELECTRICAL    CONDUCTORS— IL 


rinciples   of  and   Simple   Methods   for  Designing  and 
Calculating  Network  Distribution  Systems. 

By  I'RANcis  B.  C'kockku. 

rWE  first  section  of  this  article,  which  appeared  hist 
week,  gave  an  outline  of  the  problems  encountered 
in  designing  network  systems  and  of  the  solutions 
lat  may  he  found  for  the  most  general  case.  The  present 
;ction  describes  more  fully  the  methods  of  dealing  sepa- 
itely  with  locally  circulating  currents  and  distributed  loads. 
Network  Calculation  with  Circulating  Currents  Only. — 
he  simple  case  of  one  mesh  of  network  from  which  cur- 
int  is  not  derived  but  merely  circulates  through  it  may 
:  solved  by  applying  the  principle  that  current  divides  in 
,e  inverse  ratio  of  the  resistances  of  two  paths  offered  to 
For  example,  if  the  resistance  of  one  branch  of  the 
rcuit  between  the  points  +  and  —  in  Fig.  4  is  0.02  ohm 

id  of  the  other  branch  is  0.06  ohm,  then  ^  =  0.75 

0.02  +  0.06 

:   the   current   will   take   the   lower    resistance    path,    and 

0.02 

^—  0.2s  will  follow  the  higher  resistance  route, 

02  +  0.06  ^  ^ 

;  indicated. 

Imaginary    Curroits. — When    there    are    two    or    more 
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Fig.   5 — Division    of   Current    in    Two 
Meshes. 


eshes  of  a  network  acting  merely  to  circulate  current  and 
om  which  none  is  derived — that  is,  no  load  is  connected 
rectly  to  them — the  exact  conditions  in  each  section  of 
)nductor  may  be  determined  by  means  of  Maxwell's  im- 
jinary  currents,  provided  sufficient  quantities  are  known. 
or  example,  the  total  potential  difference  and  the  resist- 
ices  of  all  parts  being  given,  the  current  in  them  may  be 
ilculated.  For  the  purposes  of  such  a  calculation  the 
:tual  currents  are  replaced  by  so-called  "cycles,"  or  im- 
jinary  currents,  one  of  which  is  assumed  to  flow  in  the 
osed  circuits  formed  by  each  mesh.  For  example,  the 
mple  network  represented  in  Fig.  5  consists  of  two  meshes 
id  the  source  forming  three  closed  circuits  in  which  three 
I'cles  X.  y  and  z  are  supposed  to  exist.     The  third  mesh  c 

partly  composed  of  the  feeders  H  H  and  contains  the 
)urce  of  voltage  V.  To  avoid  confusion  and  because  the 
ue  direction  of  current  in  some  of  the  conductors  is  not 
nown  in  advance,  all  of  these  imaginary  currents  are  sup- 
Dsed  to  flow  in  a  clockwise  direction.  Of  course,  the  real 
jrrcnts  may  not  have  the  same  direction  in  all  of  the 
leshes.  Moreover,  the  actual  flow  cannot  be  clockwise  or 
nti-clockwise  throughout  any  mesh  or  other  circuit  unless 

contains  a  source  of  emf,  because  it  is  clearly  impossible 
Df  a  current  to  start  at  a  point  and  flow  around  a  circuit 
rid  back  to  the  same  point  without  potential  difference. 
t  is  also  manifest  that  the  real  currents  in  two  adjoining 
leshc's.  corresponding  to  the  cycles  x  and  y  in  Fig.  5,  can- 
ot  both  be  clockwise  or  both  anti-clockwise,  because  they 
'Quid  be  in  opposite  directions  in  the  conductor  E,  which 
;  common  to  them.  On  the  other  hand,  such  imaginary 
urrents,  although  physically  impossible,  may  be  made  to 
ulfil    the    algebraic    conditions    of    the    problem    and    thus 


enable  one  to  determine  the  real  currents.  For  example, 
2  amp  actually  flowing  in  the  wire  E  may  be  supposed  to 
be  the  resultant  of  a  cycle  .«■  of  5  amp  and  a  cycle  y  of  3 
amp.  In  this  case  the  direction  of  the  real  current  is 
downward  in  E,  but  if  jr  =  3  and  y  =  5,  then  it  would  be 
upward,  and  ii  x  =  y  the  current  in  £  =  o.  It  may  be 
found  also  that  x  —  ^  and  y  =  3 ;  that  is,  the  imaginary 
current  y  is  negative,  which  means  that  its  direction  is 
anti-clockwise,  so  that  the  true  flow  through  ii  =  5  — 
( — 3)  =5  +  3  =  8  amp  in  a  downward  direction.  Thus 
any  actual  distribution  of  current  may  be  represented  and 
determined  by  assigning  certain  values  and  signs  to  the 
imaginary  currents  in  accordance  with  the  given  conditions 
of  each  problem. 

The  resistance  of  all  parts  of  the  simple  network  in  Fig. 
5  are  known,  as  is  also  the  voltage  V  of  the  generator. 
The  real  but  unknown  current  in  each  part  is  represented 
by  the  capital  letter  designating  it  and  its  resistance  by  the 
same  letter  small  size;  that  is,  the  conductor  E  carries  a 
current  E  and  its  resistance  is  e  ohms.  The  combined  re- 
sistance of  the  generator  V  and  feeders  H  H  is  h,  and  the 
corresponding  current  is  H.  From  Kirchhoff's  second  law, 
the  algebraic  sum  of  all  products  of  the  currents  and  the 
resistances  h,  d  and  /  that  form  the  lower  circuit  is  equal 
to  the  voltage  v  in  that  circuit;  that  is, 

./j_|_  (^::_x)d-\-{z  —  y)f  =  v 
Grouping 

c{h  +  d  +  f)—xd  —  yf  =  v  (I) 

There  being  no  emf  in  the  other  two  meshes,  the  cor- 
responding expressions  for  them  are: 

X  {c  -^  a  -\r  e  -\-  d)  —  v^  —  zd  =  o  (2) 

y{e  +  b  +  g-\-f)-'zf-xe  =  o  (3) 

The  first  term  of  each  equation  is  the  product  of  the 
cycle  or  imaginary  current  and  the  total  resistance  of  that 
particular  mesh.  Each  other  term  consists  of  an  adjacent 
cycle  multiplied  by  the  resistance  common  to  both,  and  is 
negative  because  two  clockwise  imaginary  currents  are  evi- 
dently opposed  in  a  conductor  common  to  both.  The  sec- 
ond member  of  the  equation  is  zero  except  for  a  circuit 
containing  a  source  of  emf.  Thus  there  are  obtained  as 
many  simultaneous  equations  as  there  are  unknown  quan- 
tities, which  in  this  case  are  the  three  cycles  correspond- 
ing to  the  three  circuits  indicated.  A  simple  numerical 
example  will  make  the  solution  apparent.  Assume  the 
values  a  =  0.2,  &  =  0.4,  c  =  0.2,  f/ =  0.3,  ^=0.3,  /  =  o.3, 
g  =  0.2,  h  =  0.2  and  v  —  2.0.  These  substituted  in  the 
above  equations  give 

(0.2  +  0.3  +  0.3)  r  —  0.3  x  —  0.3  y  =  2.0 
(0.2  +  0.2-f  0.3-f  0.3)  .r  — 0.3^  —  0.35  =  0 
(0.3  -f  0.4  +  0.2  -f-  0.3)  y  —  0.3  5  —  0.3  4:  =  o 

From  which  it  is  found  that  x  =  1.4,  y  =  1.2  and  z  =  3.5. 
Starting  with  the  circuit  containing  the  source  v,  it  is  evi- 
dent by  inspecting  Fig.  5  that  the  value  found  for  the  cycle 
z  —  3.5  amp  is  the  actual  current  that  flows  froiu  me  gen- 
erator through  the  feeder  H  to  the  point  +  of  the  net- 
work. Here  it  divides.  One  part  which  must  equal  the 
ascertained  value  of  the  cycle  x  =  1.4  amp  is  carried  by 
the  conductors  c  and  A,  as  represented.  The  current  in  D 
must  be  z  —  ^  =  3-5 — 1.4  =  2.1  amp;  in  £  it  is  .r  —  y  = 
1 .4  —  1 .2  =  0.2  amp,  and  in  F  it  is  z  —  >'  =  3-5  —  i  .2  =  2.3 
amp.  Obviously  the  conductors  B  and  G  carry  only  the 
current  of  cycle  y  =  1.2  amp,  which  joins  with  2.3  amp 
from  F  at  the  point  —  to  form  the  3.5  amp  that  returns  to 
the  generator  V ,  as  illustrated  in  Fig.  6. 

Small  numbers  and  a  very  simple  network  are  selected 
for  the  sake  of  clearness,  but  it  is  manifest  that  any  net- 
work which  the  current  enters  at  one  point  and  leaves  at 
another  may  be  similarly  treated.  The  only  difficulty  is 
the  tediousness  of  solving  numerous  simultaneous  equations 
for  many  meshes ;  but  considerable  time  and  trouble  may 
be  saved  by  using  determinants  to  solve  the  equations.     In 
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the  example  above  all  of  the  cycles  were  found  to  have 
positive  values,  which  means  that  the  imaginary  currents 
all  circulate  in  a  clockwise  direction.  If  a  negative  value 
is  obtained  for  a  cycle  it  must  be  added  to  a  positive  quan- 
tity found  for  any  contiguous  mesh  in  order  to  get  the  re- 
sultant or  real  current  that  flows  in  the  conductor  common 
to  both.  In  I-'ig.  5,  for  exami)le,  it  is  evident  that  a  — 
value    for   cycle  y  would   be   added   to   a   -|     quantity    for 
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Fig.   6 — Division   of   Current    In   Two    Meshes. 

cycle  X  to  ascertain  the  actual  current  in  their  common 
conductor  E.  The  direction  of  the  real  current  in  a  feeder 
is  known  beforehand,  and  it  is  desirable  for  the  assumed 
direction  of  the  imaginary  current  to  be  the  same.  Hence 
in  some  cases  it  may  be  preferable  to  presuppose  a  counter- 
clockwise direction  for  all  of  the  imaginary  currents,  some 
of  which  may  be  found  later  to  have  negative  values  or 
clockwise  flow. 

This  method  of  calculation  is  readily  applied  to  a  net- 
work or  portion  thereof  receiving  energy  at  a  given  point 
and  loaded  at  some  other  point.  The  simple  network  of 
I-'ig.  6,  supplying  a  current  of  3.5  amp  at  the  point  — ,  would 
have  the  distribution  of  current  represented,  if  fed  by  3.5 
amp  at  the  point  -{-,  and  the  total  drop  between  those  points 
would  be  2  volts  minus  the  loss  in  the  feeders;  that  is, 
2 — (3-5X0.2)  =  1.3  volts.  It  is  better  at  first  to  con- 
sider only  the  voltage  drop  in  the  network,  the  feeder  being 
treated  separately  as  a  simple  conductor  in  which  the  cur- 
rent is  the  total  load  in  the  network  supplied  by  it,  so  that 
its  length,  resistance  and  drop  are  easily  calculated  or 
assumed.  Kirchhoff's  second  law  being  true  of  any  portion 
of  a  circuit  as  well  as  of  the  entire  circuit,  the  cycle  z 
in  Fig.  5  may  be  regarded  as  having  only  the  resistance  of 
the  mains  D  and  F,  and  the  voltage  acting  in  it  is  the  poten- 
tial difference  between  the  points  -|-  and  — .  This  in- 
volves no  ^change  in  the  distribution  of  current  or  other 
conditions  in  the  network.  Moreover,  in  such  cases  it  is 
not  necessary  that  the  load  should  be  literally  concentrated 
at  one  point,  provided  it  is  confined  to  a  limited  portion  of 
the  system.  For  example,  a  load  distributed  along  a  moder- 
ate length  of  main  may  be  assumed  to  be  concentrated  at 
its  middle  point  without  involving  any  material  error  in 
results.  In  Fig.  7  such  a  case  is  represented  by  two  rows 
of  small  circles  on  two  sections  of  mains  meeting  at  the 
point  L,  which  is  taken  as  the  load  center.  The  feeding 
point  is  the  dot  marked  -\-,  from  which  the  network 
shown  receives  energy.  An  imaginary  current  or  cycle  is 
indicated  by  a  current  arrow  n,  p,  q.  etc.,  in  each  of  the 
twelve  meshes  of  the  network.  An  additional  circuit  is 
formed  by  the  source  of  current,  feeders,  feeding  point  + 
center  of  load  L  and  mains  connecting  these  two  points, 
but  the  resistances  of  the  source  and  of  the  feeders  are  not 
included  and  only  the  potential  difference  between  points 
+  and  L  is  considered,  as  already  explained.  For  this 
cycle  it  is  not  necessary  to  select  any  particular  path  along 
the  mains,  because  the  voltage  drop  from  point  +  to  point 
L  must  be  the  same  whatever  route  is  followed.  Indeed, 
the  current  must  apportion  itself  among  the  mains  so  that 
this  essential  condition  is  fulfilled.  Naturally  a  simple 
route  is  chosen  and  in  this  case  it  is  from  point  +  to  £> 
and  then  to  L.  The  resistances  of  the  sections  of  mains  in- 
cluded therein  are  e,  f,  g,  h  and  b  as  indicated.  It  should 
be  noted  that  the  current  in  this  cycle  is  only  a  part  of  that 


supplied  by  the  feeder.  There  being  many  paths  through 
the  network,  the  equation  for  this  route  i.s — 

(q  —  n)  e-\'  (r—o)  f  -\-  rg  -]-  uli  \-  yb  =  v  (4) 
That  is,  the  sum  of  the  products  of  current  and  resistance 
e(juals  the  total  voltage  drop  v  for  this  or  any  other  cur- 
rent path.  The  equations  for  the  other  cycles  are  of  the 
same  form  as  those  given  for  Fig.  5;  being  in  the  case  of 
cycK-  (/  as  follows: 

q  (e  +  j  -j-  k  -]-  I)  —  ne  —  rj  ~  tk  —  pi  =  o  (5) 

and    for   cycle   r 

r  if  +  g  -i-  a  -\-  j)  —  of  —  ua  —  qj  =  o  (6) 

There  would  be  as  many  of  these  latter  equations  as  there 
are  meshes  in  the  network,  which  are  twelve  in  Fig.  7  and 
there  would  be  the  same  number  of  unknown  quantities, 
that  is  the  corresponding  imaginary  currents.  It  would 
seem,  therefore,  that  these  equations  could  be  solved  with- 
out using  equation  (4)  but  they  contain  only  the  relations 
between  the  currents  in  the  various  parts  of  the  network. 
To  obtain  the  actual  values  of  current  it  is  necessary  to 
introduce  the  voltage  contained  in  equation  (4).  This  is 
in  accordance  with  the  fundamental  physical  fact  that  the 
distribution  of  continuous  current  in  a  system  of  conduc- 
tors depends  merely  upon  their  resistances,  the  values  be- 
ing determined  by  the  voltage  and  proportional  thereto. 
Of  course  there  would  be  no  current  whatever  without 
emf. 

After  solving  the  simultaneous  equations  by  ordinary 
algebraic  methods  or  by  determinants,  the  cycle  value 
found  for  any  outer  mesh  is  the  actual  current  in  the  out- 
side main  of  that  mesh.  For  example,  the  imaginary  cur- 
rent of  cycle  r  is  the  real  current  in  section  g.  The  true 
current  in  section  /  is  0  —  r,  and  so  on  for  all  other  parts 
of  the  mains.  Before  completing  the  calculations,  which 
are  laborious  and  often  involve  inadvertent  errors,  it  is 
wise  to  check  results  by  ascertaining  whether  Kirchhoff's 
first  law  is  fulfilled  at  a  given  intersection  of  the  mains; 
that  is,  whether  the  currents  flowing  to  that  point  equal 
those  flowing  from  it.  For  example,  the  four  values 
obtained  for  cycles  n,  0,  r  and  q  enable  the  real  currents  to 
be  found  for  the  four  mains  d.  f,  j,  e,  as  explained  above, 
which  latter  currents  must  conform  to  the  law  at  the  point 
of  intersection  of  the  mains.  The  results  may  also  be 
checked  by  finding  whether  the  voltage  drop  from  the 
feeding  point  to  the  load  center  by  some  other  route,  such 
as  that  by  way  of  H,  is  the  same  as  that  by  way  of  D. 
In  explaining  the  use  of  imaginary  currents  this  voltage 
drop  and  the  resistances  of  the  various  parts  of  the  net- 
work have  been  assumed  to  be  known,  becau.'ie  in  each  prac- 
tical case  the  drop  should  be  limited  to  a  certain  amount 
and  the  values  of  the  resistances  are  easily  fixed.  The 
lengths  of  the  main  are  found  from  a  map  of  the  district 
and  their  sizes  may  be  selected  because  they  are  either 
standard  or  convenient.  With  these  conditions  prescribed 
the  resulting  currents  may  be  greater  or  less  than  those 
required  to  supply  the  load,  but  that  fact  involves  no  diffi- 
culty. The  total  current  may  be  increased  or  decreased  in 
any  desired  ratio  by  a  proportionate  change  in  the  cross- 
sections  assumed  for  the  mains.  If  the  sum  of  the  cur- 
rents flowing  into  the  network  at  the  feeding  point  is 
found  to  be  twice  as  great  as  the  load,  then  all  of  the  mains 
should  be  taken  at  one-half  of  their  presupposed  cross- 
sections.  Of  course  this  applies  to  the  designing  of  the 
network.  In  the  case  of  an  existing  system  the  location  or 
number  of  the  feeding  points  may  be  changed  to  obtain  the 
proper  amount  and  distribution  of  current.  In  Fig.  7  the 
correct  condition  exists  when 

Feeder  current  =  load  =  {p  —  g)  +  (9  —  w)  -{- 

(m  —  p)  +  (n  —  m) 

By  mere  inspection  one  can  determine  how  these  quanti- 
ties should  be  written,  because  all  four  currents  must  flow 
away  from  the  feeding  point.  Kence  p  >  q,  q  >  n.  etc., 
each  parenthesis  containing  a  positive  quantity  and  the  di- 
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rection  of  the  imaginary  currents  r,  q,  m,  n  being  the  same 
as  that  of  the  real  currents. 

Determination  of  Resistance  of  Network. — Imaginary 
currents  may  easily  be  applied  to  ascertain  the  resistance 
of  a  certain  network  between  any  two  given  points  thereof. 
A  potential  difference  of  i  volt  is  supposed  to  exist  between 
these  points  and  the  total  current  is  determined  as  just 
explained.      Evidently,    then,    the    equivalent    resistance    R 


block  of  moderate  size  may  be  considered  to  be  supplied 
from  the  load  center  of  the  main  serving  that  block. 

An  example  of  this  kind  is  indicated  in  Fig.  8.  The  line 
FjF,  represents  a  section  of  a  main  forming  part  of  a  net- 
work, the  potentials  at  its  ends  being  V ^  and  K,  respectively, 
and  the  potential  difference  between  them  being  v  =  V^  — 
Fj.  A  certain  number  of  lamps  connected  to  this  section 
consume  a  current  of  /  amp.  The  load  is  either  concen- 
trated at  the  point  /  or  may  be  so  regarded  because  this  is 
its  center.  The  resistance  of  the  section  between  F,  and 
/  is  o  and  between  F,  and  I  is  b  and  its  total  resistance 
a-\-h  =  r.  The  current  from  F,  io  I  '\s  A  and  from  V^  to 
/  is  B,  so  that  the  derived  current  I  =  A  -{-  B,  but  either 
A  or  B  may  be  negative,  as  shown  later.  Evidently  v 
equals  the  difference  in  voltage  drop  between  V^  and  V, 
and  the  point  /;  that  is,  v  =  Aa-\-Bb,  from  which  by 
substituting  the  values  of  a  and  B  there  are  obtained 

^      ,     ^^  ,    r,  ^  ■^o  .    . 

A  = 1 and  B  = 1 (7) 

r  r  r  r 

V 
Fig.    7— Distribution    of    Current    In    Network    of    Several    Meshes.  Jhe    term    represents    the    current    that    would    flow 


of  the  network  is  the  same  as  that  of  a  single  conductor 
having  a  resistance  in  ohms  equal  to  the  reciprocal  of  the 
total  current  /  in  amperes,  that  is,  i?  =  i  -f-/. 

The  foregoing  method  of  calculating  the  distribution  of 
current  and  resistance  of  a  network  by  means  of  Maxwell's 
imaginary  currents  applies  to  those  cases  in  which  all  load 
is  located  at  one  point  or  is  so  confined  to  one  portion  of 
the  mains  that  it  may  be  regarded  as  concentrated  at  its 
middle  point  or  load  center.  Such  calculations  are  useful 
because  these  conditions  sometimes  exist  or  are  approxi- 
mated in  practice  and  the  results  obtained  are  very  instruc- 
tive in  showing  how  the  current  divides  among  the  numer- 
ous paths.  For  example,  the  question  often  arises  as  to 
whether  an  existing  system  is  able  to  supply  energy  to 
many  lamps  or  motors  in  a  large  theater,  hotel  or  other 
building  located  at  some  point  within  reach  of  its  mains. 
The  resistance  of  the  network  between  the  nearest  feed- 
ing point  and  the  building  is  determined  as  explained 
above,  and  is  multiplied  by  the  number  of  amperes  to  be 
supplied  to  find  the  drop  in  volts.  In  the  course  of  the  cal- 
culation the  relative  amounts  of  current  in  the  different 
sections  of  mains  are  ascertained,  and  the  actual  current 
will  dispose  itself  in  the  same  proportion.  The  voltage 
drop  obtained  is  a  maximum  value  because  current  will 
also  be  contributed  by  other  feeders.  If,  for  example, 
there  are  two  or  more  feeding  points  in  the  neighborhood, 
then  the  resistance  is  determined  for  each  and  the  ratio  of 
current  furnished  will  be  inversely  proportional  to  the  re- 
spective resistances.  The  drop  equals  the  current  supplied 
by  a  certain  feeder  multiplied  by  the  resistance  between  it 
and  the  given  load,  being  of  course  the  same  for  all  of  the 
feeders.  It  is  not  necessary  to  consider  those  feeding 
points  from  which  the  resistance  is  many  times  as  great  as 
from  the  nearest  one,  their  effect  being  correspondingly 
small.  Any  error  thus  involved  is  in  the  right  direction 
because  the  actual  drop  as  well  as  the  currents  would  be 
less  than  the  calculated  values. 

In  determining  the  resistance  between  a  feeding  point 
and  a  load  center  or  other  point  of  a  network  it  is  con- 
venient to  assign  a  potential  difference  equal  to  the  maxi- 
mum permissible  drop.  The  resulting  currents  in  the  vari- 
ous mains  as  well  as  the  total  are  then  limiting  values  not 
to  be  exceeded. 

Distributed  Load  in  Nctzvorks. — In  most  practical  sys- 
tems for  supplying  electrical  energy  the  load  is  distributed 
along  the  mains  and  not  concentrated  at  or  near  one  point. 
This  distribution  is  usually  far  from  uniform,  but  more  or 
less  lamps  or  other  devices  are  connected  to  most  of  the 
sections  of  main.  Ordinarily  it  is  allowable  to  regard  the 
load  on  each  section  as  concentrated  at  the  middle  point  of 
the  load.     For   example,  the   current   consumed   in   a   city 


through  the  conductor  according  to  Ohm's  law  if  there 
were  no  load  or  derived  current  supplied.  For  that  rea- 
son it  is  sometimes  called  the  "ohmic  current,"  but  that  is  a 
poor  distinguishing  name,  as  it  applies  to  all  direct-current 
and  many  alternating-current  cases.  Circidating  current  is 
a  better  designation.    It  should  be  noted,  however,  that  the 

V 

actual  current   in   a   section   of  main   is  equal   to   —  only 

when  there  is  no  load  upon  it.  The  effect  of  any  derived 
current  is  to  make  the  real  current  greater,   less  or  even 

V 

reversed  with  reference  to   — .     The  fact  that  this  term 

r 

changes  its  sign  in  the  second  equation  simply  represents 
the  condition  that  this  circulating  current  flows  through  the 
resistance  from  V^  to  F^,  due  to  v,  the  potential  difference 
between  them;  or,  rather,  the  effect  is  the  same  as  if  it  did 
flow.  The  direction  agrees  with  that  of  current  A  but  is 
opposed  to  B,  hence  it  is  +  with  respect  to  the  former 
and  —  with  respect  to  the  latter.  Of  course,  all  of  these 
relations  are  algebraic  and  the  actual  currents  may  not 
have  the  directions  indicated.  For  example,  if  a  =  0.02 
ohm,  b  =  o.oi  ohm,  r  =  0.03  ohm,  /  =  75  amp,  v  =  1.5 
volts,  then  the  drop  from  F,  to  /  =  75  X  0.02  =  1.5  volts, 
which  is  the  same  as  V.  Hence  there  is  no  potential  dif- 
ference in  the  conductor  and  current  B  =  0,  so  that 
.4  =  /  =  75  amp,  as  indicated  in  Fig.  9.  The  resistance  b 
has  no  effect  and  may  have  any  value ;  in  fact,  this  con- 
ductor may  be  cut  or  removed  entirely  without  changing 
A  or  /.  Substituting  the  above  values  in  equation  (7)  : 
^^   ..5   +7SXo.o,_       ^^^_..5    _^75Xao2_^^ 

0.03        0.03  ■  0.03         eo-0 

Consider  another  case  in  which  a  =  0.02,  b  =  o.oi  and 
r  =  0.03  ohm  as  before,  but  /  =  125  amp  and  v  —  i  volt, 
as  represented  in  Fig.  10.     Then 


B  =  — 


I 

0.03 

I 


+ 


125  X  O.OI 


+ 


0.03 

1 25  X  0.02 


=  75; 


50 


0.03  0.03 

These  currents  flow  from  both  ends  of  the  section  to  form 


a 


: b 


Fig.     8 — Loaded     Main     Fed     from     Both     Ends. 

the   derived   current   /   and   no   actual   circulating   current 
passes  from  F,  to  F,. 

In  the  third  example,  shown  in  Fig.  11,  with  resistances 
the  same  as  before  but  /  =  25  amp  and  v  =  2  volts: 
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A=     "     ,   ^5X0.01 
('.(M  0-03 

25  X  0-02 


—  /a 


Z^  = 


—  2.0 


riu-  current  />  is  iu-f.;;ui\i'.  that  is  it  Hows  iiuay  from  / 
ami  must  he  subtracted  lioni  .  /  to  oi)taiii  the  value  of  the 
derived  current  /.  The  same  50  amp  does  pass  all  the  way 
through  the  conductor  and  issue  at  /'„.  hut  this  is  not  the 
value    of    the    so-called    circulating    current,    which    in    this 

case  is  _>    :    o.o_^    -  6^,2/,      .Manifestlv  tiie  term    '      does  not 

r 

re|)resenl    an    actual   current    in    any     of     tliese     cases,     hut 


Figs.    9.    10    and    11 — Currents    and    Voltages    in    Loaded    Main    Fed 
from    Both    Ends. 

merely   the   current    tiiat   there   would    be   witli    no   derived 

current.     The  other  terms  — ^  and  —^  of  these  two  equa- 

t.ions  are  the  amount  of  current  that  would  flow  from  the 
two  ends  of  the  section  if  they  were  of  the  same  potential, 
in  which  case  v -^  r  =  o.  Under  this  condition  there  are 
simply  two  paths  for  the  current,  which  apportions  itself 
inversely  as  their  respective  resistances.  Even  when  v  is 
not   zero,  these   two  terms   represent  two  components,   the 

sum  of  which  is  /,  because  — and  — —cancel.     Without 

r  r 

affecting  the  rest  of  the  network  the  load  or  derived  cur- 
rent /  may  be  replaced  by  its  two  components  referred 
respectively'  to  the  ends  of  the  section  of  main  to  which 
the  load  is  connected. 

The  above  method  is  applicable  to  the  case  of  currents 
derived    from    two    or    more    connected    sections    of    main. 


Fig.     12 — Distributed     Loads     in     Networks. 

Each  current  is  resolved  in  this  way  into  components,  and 
of  course  the  sum  of  all  of  these  components  is  equal  to 
the  sum  of  the  derived  currents. 

In  the  portion  of  a  network  represented  in  Fig.  12  the 
potentials  at  the  intersections  of  the  mains  are  V„,  F,,  V.. 
and  l'\.  The  resistances  between  the  points  F„  V^  and 
F,  and  the  three  derived  loads  /,.  /.,,  /,  are  ;-,,  )\  and  r, 
respectively.  The  three  currents  from  f',,  to  these  loads  are 
t'l,  i;  and  i^     From  equation  (7)  are  obtained 


r  —  r  r 

I   =     °  '    4-/      '- 


A'. 


R. 


I. 


'A'. 


^-'^^-'■t 


(8) 

(9) 
(10) 


Adding    these   equations    and    remembering    tiiat    the    three 
currents  meeting  at  a  point  ^-^  o, 


+ 


V,  —  I 


'■K+'^t+'-R 


That  is, 


(II) 


X 


R 


R 


(12) 


With  several  currents  derived  from  the  same  section  of 
main  (that  is,  loads  connected  at  two  or  more  points  upon 
it)  the  method  just  described  may  be  applied.  It  is  not 
necessary  to  consifler  eacli  branch  connection  separately 
if  they   are   many   or   small.      I'"or   example,   currents   con- 


V,     t--y, 


^^ 


l.S^" 


1^ 


K.( 


A  \'  " 

Fig.    13 — Several    Loads    on     Each    Section    of    Network. 


sumed  by  several  small  adjoining  buildings  may  be  com- 
bined and  considered  as  one  current  derived  from  the 
main  at  the  load  center  of  the  group.  In  fact,  it  is  usually 
allowable  to  treat  in  this  way  the  total  current  used  by  a 
block  of  buildings.  When,  however,  the  section  of  main 
is  long  or  the  loads  particularly  heavy  at  two  or  more 
points  upon  it,  the  resulting  conditions  may  be  calculated 
as  follows:  Three  sections  of  main  having  resistances 
/?,,  i?2  ^"d  i?3  are  connected  at  the  point  F„.  in  the  portion 
of  network  represented  in  Fig.  13.  From  the  long  section 
7?,  three  load  currents  /,,  I.^  and  /,,  are  derived,  being  sup- 
plied respectively  by  the  three  constituent  currents  t„  i, 
and  i^  flowing  in  the  main  from  the  point  V^.  The  re- 
spective resistances  between  the  points  of  derivation  of 
/„  /,  and  /,,  and  the  other  end  V^  of  the  section  are  r„  r, 
and  r,.  The  potentials  at  the  ends  of  the  section  are  F, 
and  Fj.  There  are  two  loads  I^  and  I^  upon  the  rather  long 
section  7?,  with  corresponding  currents  i^,  i^  and  resistances 
r^.  r^,  the  terminal  potentials  being  F„  and  V^. 

The  short  section  R^  has  only  one  load  /,  with  correlated 
current  i^,  resistance  r^  and  terminal  voltage  F,.  All  of 
these  facts  are  clearly  indicated  in  the  diagram.  From 
what  has  been  explained,  current  in  7?,   from   F„  =  i^  + 1, 


R. 

current  in  R„   from   V„  =  i^  +  i. 

R.      "^ 

and  current  in  R,  from   V„  = 


(13) 


R. 


(14) 


+  ■ 


(15) 


V  —V 

Except   in   the  case  of  a  feeding  point,  the  sum  of  these 
currents  must  be  zero,  by  Kirchhoff's  first  law,  hence 

/',  — r„      r— F„      v,  —  v. 


R,  '        R, 

I/^  +  Lx,  +  l,r, 
R. 


'      R. 

I  j^  -\-  I^r^ 
R.. 


7?, 


(16) 


h'or  a  feeding  point  the  sum  of  the  currents  on  the  mains, 
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that  is,  I,  +  /;  +  ij  -)-  i^  +  i.  +  1,,.  must  equal  the  current 
supplied  by  the  feeder.  In  the  above  equations  the  values 
of  all  loads  and  resistances  arc  usually  known. 

By  assigning  to  F,,  F,  and  K^  the  lowest  permissible 
voltage  the  value  of  K„  is  fcnnid  from  the  equation.  If 
this  is  too  high,  then  some  of  the  load  currents,  /,,  /,,  etc., 
must  be  reduced.  When  l\  is  the  voltage  at  a  feeding 
point,  which  is  known,  and  it  is  desired  to  determine  F,,  l\_ 
and  P\,  it  is  necessary  to  have  three  simultaneous  equa- 
tions. These  are  of  the  same  general  form  as  equation 
(16),  but  are  stated  with  reference  to  each  of  the  three  un- 
known quant'ties.  h'or  example,  the  first  of  these  equations 
would  be 

y  —v         V  —V         V  —V 

R^        ^ /?,  +  7?/ "^ /?7+ y?/ 

_  /,  (^, -  r,)  + 1.  (K  +  ''.)  +  A  (R.  +  ^,  +  '-,) 
~  R, 


I,r,  +  /./-. 


+ 


(i?) 


ana 
should 


'  R,+R,  '  R,  +  R., 
There  are  two  other  similar  equations  referred  to,  / 
y^  respectively.  The  paths  from  V^  to  F,  and  /' 
be  taken  via  A  and  B  so  as  to  differ  from  V^  to  V„.  In 
fact,  there  are  many  possible  paths  through  a  network  so 
that  a  corresponding  number  of  simultaneous  equations 
may  be  obtained. 

In  practice  the  voltages  at  the  feeding  points  are  known 
or  assigned  so  that  the  potential  difference  between  the 
ends  of  any  main  or  combination  of  mains  extending  from 
one  to  another  is  known.  The  currents  that  flow  away 
laterally  from  the  given  main  to  other  mains  connected  to 
it  may  be  treated  the  same  as  the  load  supplied  by  it.  In 
fact,  an  equation  of  the  same  form  as  equation  (16)  may 
be  employed  to  determine  how  much  current  will  be  con- 
tributed in  this  way  to  other  mains,  when  that  is  the  only 
unknown   quantity. 

In  a  final  instalment  of  this  article  a  description  will  be 
given  of  the  "cutting-point"  method  of  determining  the 
currents  in  any  portion  of  a  network,  and  the  so-called 
"tree  system"  of  current  distribution  will  be  discussed. 


ELECTRIC-VEHICLE    SERVICE    OF    THE    LOWELL 
ELECTRIC  LIGHT  CORPORATION. 


One  of  the  first  central  stations  in  Massachusetts  to  dis- 
card horses  in  its  transportation  service  was  the  Lowell 
Electric  Light  Corporation,  one  of  the  best-known  Stone  & 
Webster  properties  in  the  East.  The  company  serves  the 
municipalities  of  Lowell,  Billerica,  Chelmsford,  Westford, 
Tyngsboro,  Dracut  and  Tewksbury,  and  its  lines  cover  an 
extensive  rural  and  suburban  area,  besides  the  populous 
residential  and  business  district  of  the  city.  The  trans- 
portation of  men  and  materials  to  various  points  on  the 
system  was  long  ago  recognized  by  the  management  as  a 
substantial  expense,  and  about  a  year  ago  the  possibilities 
of  the  electric  vehicle  were  investigated,  with  the  result  that 
five  electric  machines  are  at  present  in  service,  all  but  one 
having  been  placed  in  commission  since  April,  191 1. 

The  e(|ui])ment  now  in  operation  consists  of  an  old  gaso- 
line car  which  was  converted  into  an  electric  runabout  and 
which  is  in  only  temporary  service ;  a  750-lb.  General  Ve- 
hicle wagon  equipped  with  forty-eight  cells  of  Edison  "A-4" 
battery;  a  looo-lb.,  a  2000-lb.  and  a  3000-lb.  Detroit  electric 
truck  installation,  each  of  the  latter  three  machines  equipped 
with  sixty-two  cells  of  Edison  battery,  the  sizes  being  the 
"A-4,"  "A-6"  and  "A-8"  respectively.  The  company  dis- 
placed five  horses  with  these  equipments,  but  is  doing  twice 
the  amount  of  work  that  was  accomplished  under  the  old 
regime,  so  that  there  has  been  an  equivalent  displacement 
of  ten  horses. 

The  750-lb.  wagon  is  used  from  7  a.  ni.  until  midnight,  the 


daylight  service  being  lanq)  Irimnung  and  changing  in  con- 
nection with  the  arc  system.  In  the  evening  tlie  wagon  is 
operated  in  inspection  and  trouble-call  service.  The  1000- 
11).  wagon  is  used  in  meter  installation  work  and  runs  about 
ten  hours  per  day.  The  2000-lb.  and  .3000-lb.  trucks  are 
operated  in  line-construction  service.  .All  the  vehicles  are 
provided  with  single-motor  equipments,  and  each  machine 
is    furnished    with    a    .Sangamo    ampere-hour    meter.      The 


Fig.    1 — Electric   Trucks   at    Lowell. 

l^attery  boxes  were  lined  with  asbestos  at  the  beginning  of 
the  winter  season  to  protect  the  electrolyte  from  low  tem- 
peratures, and  the  result  has  been  thoroughly  satisfactory 
operation.  At  present  the  machines  are  housed  at  a  garage 
fitted  up  by  the  company  at  its  power  plant  property,  this 
being  about  half  a  mile  from  the  center  of  Lowell.  A  new 
garage  will  shortly  be  built  on  the  premises,  and  the  facili- 
ties of  the  company  for  handling  commercial  charging  will 
be  greatly  extended. 

A  distinctive  feature  of  the  work  at  Lowell  is  the  scien- 
tific study  of  operation  which  the  company  is  making  in 
connection  with  all  its  electric  vehicles.  Each  charging 
panel  in  the  garage  is  equipped  with  a  recording  wattmeter, 
eight  circuits  being  at  present  available.  A  comjjlete  system 
of  records  is  maintained.  A  daily  report  is  prepared  and 
sent  to  the  office  of  the  electrical  engineer  covering  the  re- 
sults of  a  thorough  inspection  of  the  equipment  of  each 
machine,  including  the  motor  and  its  parts,  controller,  run- 
ning and  steering  gear,  brakes,  tires,  lamps,  etc. ;  washing, 
repairs  and  battery  inspection  and  maintenance.  All  sup- 
plies used  on  each  machine  are  included  in  the  record. 
Another  form  of  the  same  size  gives  a  daily  record  of  the 
garage  meter  readings,  including  full  information  as  to  the 
charging  and  discharging  of  all  batteries,  mileage,  loads  on 
machines,  road  conditions  and  watt-hour  inputs  to  the 
equipments  used  in  battery  charging. 

Each  motor-vehicle  owned  by  the  company  is  provided 
with  a  lo-in.  by  12-in.  card  record,  showing  for  every  day 
in  the  month  the  miles  run,  the  odometer  reading,  driver, 

RECORD  OF   MONTHLY   AVER.\GES. 


Watt-hours 

Ampere-hours 

Input  to  Battery 

of  Battery  Discharge 

per  Mile  Run. 

per  Mile. 

623 

4.66 

632 

4.90 

663 

4.72 

608 

4.08 

765 

4.69 

704 

4.63 

1008 

6.20 

829 

5.62 

July,  191  I 

August,  1911  ..  . 
.September,  1911 
October,  1911  , 
November,  1911 
December,  1911 
January,  1912  . 
February,  1912 


average  load,  road  conditions,  ampere-hours  used,  ampere- 
hours  per  mile  run,  watt-hours  input  to  the  l)attery,  watt- 
hours  used  per  mile  run,  overcharge,  if  any,  primary  kw- 
hours  chargeable  to  the  machine  on  the  garage  supply  cir- 
cuit, and  amount  of  material  and  labor  required  in  repairs 
and  washing.  A  typical  record  of  monthly  averages  is 
given  in  the  accompanying  talile  for  the  200o-lb.  truck,  the 
machine  averaging  20  miles  per  day   in  regular  service. 
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riic  records  show  llic  olYfCt  of  winter  wcallicr,  with 
luMvy  snows,  upon  tlio  energy  consumption  of  tlie  vehicle. 

The  "convcrtcil"  gasohnc  outfit  and  the  looo  11).  electric 
equipment  are  cacii  provided  with  a  Sangamo  watt-hour 
meter  calibrated  between  6o  and  115  volts,  in  addition  to 
the  regular  amp-hour  meter.  The  watt-hour  meter  is  pro- 
vided with  two  registers  with  ratchet  drives,  indicating  re- 
spectively the  energy  taken  in  charging  and  yielded  in 
discharging. 

A  special  report  blank  is  used  weekly  to  record  tlic  time 
.-ind  money  saved  by  electric  trucks  over  the  same  work 
with  horses.  The  daily  mileage  and  time  saved  each  man  in 
the  force  by  using  the  truck  arc  indicated.  bVom  $10  to  $15 
per  week  is  frequently  saved  through  the  more  rapid  trans- 
portation of  the  men  to  the  work  in  the  field  gained  through 
the  use  of  the  electric  vehicle.  The  company's  lines  extend 
to  a  point  14  miles  from  the  generating  station,  and  this 
distance  can  easily  be  covered  in  i  hour  10  minutes  with  the 
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trucks,  compared  with  the  street  car  running  time  of  about 
I  hour  30  minutes,  with  delays  in  waiting  for  connections 
and  the  necessity  of  paying  a  30-cent  fare  per  man  for  the 
round  trip.  The  electric  railway  service  to  the  remoter 
portions  of  the  system  is  maintained  on  an  hourly  basis, 
while  the  electric  vehicles  are  available  at  all  times. 

All  the  company's  modern  electric  vehicles  average  20 
miles  daily  service  each,  and  in  practically  any  case  where 
the  conditions  require  it  the  company  can  count  upon  at 
least  35  miles  per  day  in  good  weather.  Eighteen  employees 
of  the  company  are  now  licensed  operators.  All  machines 
bear  the  company's  initials  on  the  battery  box  and  the  state- 
ment that  they  are  operated  by  central-station  energy.  All 
of  the  cars  are  painted  a  standard  color  and  are  charged 
during  the  night.  There  are  as  yet  comparatively  few 
electric  vehicles  in  service  in  Lowell  outside  those  above 
described,  but  the  company's  careful  study  of  its  own  service 
has  placed  it  in  a  better  position  to  advise  prospective  cus- 
tomers than  in  cases  where  no  reliable  data  are  available. 


With  the  establishment  of  the  new  garage,  an  active  cam- 
paign of  ex|)ansion  will  be  a  direct  result. 

At  a  recent  hearing  before  the  Massachusetts  Gas  & 
Llectric  Light  Commission,  Mr.  A.  Stuart  I'ratt,  of  the 
Stone  &  Webster  Management  Association,  called  the  atten- 
tion of  the  board  to  the  great  interest  of  central  stations 
in  electric  vehicles  and  pointed  out  that  the  Lowell  company 
has  eliminated  all  its  horse  and  wagon  service.  "The  re- 
ports which  we  get  from  this  territory  show  that  it  has  been 
a  great  success,  not  so  much  in  reduction  of  operating  ex- 
penses, although  the  company  claims  some  advantage  there, 
but  materially  in  celerity  of  movement.  We  can  get  to 
breaks  quicker  and  do  more  effective  work  in  the  time. 
We  hope  it  will  be  advertised  to  the  merchants  on  the  street 
and  that  they  will  see  the  advantage  of  electric  vehicles 
and  gradually  install  trucks,  I  think,  perhaps,  it  is  not  too 
much  to  say  that  inside  of  ten  years  hardly  a  horse  will  be 
seen  in  the  congested  parts  of  the  large  cities.  We  have 
gone  into  this  with  care.  While  we  are  probably  prejudiced 
in  favor  of  electric  traction,  we  have  given  it  scientific 
study  and  have  satisfied  ourselves  that  electric  traction 
for  city  work  for  trucks  is  the  coming  form  rather  than 
gasoline  trucks.  We  are  looking  forward  to  the  time  when 
the  central  station  will  get  a  large  and  valuable  load  from 
electric  vehicles,  especially  electric  trucks.  We  have 
charged  these  trucks  to  the  plant  account.  We  should  not 
think  for  a  moment  of  charging  gasoline  vehicles  of  any 
kind  to  plant.  The  experience  of  the  gasoline  vehicle  up 
to  now  ;s  that  its  effective  life  is  hardly  more  than  three 
years.  We  depreciate  those  so  that  they  are  entirely 
charged  to  expense  in  two  years'  time,  but  our  experience, 
which  covers  four  or  five  years,  shows  that  we  are  right; 
that  after  two  years  not  much  of  value  is  left  in  a  gasoline 
runabout.  We  give  it  hard  service.  Probably  a  man  using 
the  same  thing  as  a  pleasure  vehicle  would  find  longer 
life,  but  we  find  it  comparatively  short. 

"The  electric  truck  is  a  different  proposition.  It  is  simple 
in  construction,  and  anyone  can  drive  it.  It  is  purely  a 
question  of  steering.  The  electric  truck  is  pretty  nearly 
foolproof.  A  man  can  hardly  get  into  serious  trouble.  He 
cannot  overspeed  it,  because  it  is  designed  to  go  on  full 
speed  except  when  teams  are  in  the  way.  Everyone  in 
our  line  of  business  knows  that  a  motor  and  a  storage 
battery  are  all  that  there  are  to  an  electric  truck,  with 
steering  gear  and  frame.  The  equipment  is  simple  and 
there  is  very  little  to  wear  out.  We  figure  that  the  trucks 
will  have  an  effective  life  of  at  least  ten  years." 

I 


UNDERGROUND   DISTILLATION  OF  COAL. 


The  recent  proposal  by  Sir  William  Ramsay,  the  English 
scientist,  to  obtain  gas  direct  from  coal  as  it  lies  in  the 
earth  is  soon  to  be  given  a  practical  trial,  it  is  announced, 
in  a  coal-mining  property  loaned  for  the  purpose.  It  is 
proposed  to  drill  a  hole  about  i^  ft.  in  diameter  down  to 
the  stratum  of  coal  and  insert  three  concentric  tubes  or 
well-casings.  Air  will  be  forced  down  the  central  tube,  in 
necessarily  limited  quantities,  and  provide  the  oxygen  for 
enough  combustion  and  heat  generation  to  commence  the 
distillation  of  the  surrounding  coal.  The  liberated  gases 
will  rise  to  the  surface  through  the  space  between  the  inner 
and  middle  tubes. 

It  is  expected  that  gas  of  a  quality  equal  to  that  obtained 
from  producers  will  be  secured  in  this  way.  The  first  ex- 
periments will  be  conducted  in  a  stratum  of  no  value  from 
a  mining  standpoint.  Included  in  the  original  suggestion  is 
a  plan  to  utilize  such  gases  in  internal-combustion  engines 
situated  near  by,  transmitting  and  distributing  the  energy 
by  electrical  means  to  a  large  market.  The  announcement 
contains  the  claim  that  by  this  method  of  utilizing  the  coal 
supplies  the  cost  of  energy  can  be  greatly  reduced. 
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CENTRAL-STATION    BUSINESS    AT    WORCESTER. 


The  Worcester  (Mass.)  Electric  Light  Company  has 
effected  a  substantial  increase  in  its  gross  revenue  during 
the  past  year  by  the  adoption  of  a  vigorous  commercial 
policy  of  systematic  soliciting  and  publicity.  Thirteen 
solicitors  are  now  in  the  company's  field.  The  motor- 
service  business  is  increasing  by  the  addition  of  about  200  hp 
in  connected  motor  load  per  month,  and  in  January,  1912, 
the  gross  earnings  were  27  per  cent  larger  than  in  January, 
191 1,  the  February  earnings  being  32  per  cent  greater  than 
in  the  preceding  year.  The  company  now  operates  530 
liouse-lighting  installations  on  a  flat  rate  and  is  beginning 
to  supply  energy  to  mercantile  houses  on  the  basis  of  a 
fixed  monthly  charge.  The  connected  motor  load  is  now 
7700  hp,  and  in  a  short  time  the  city  will  be  illuminated  by 
1000  arc  lamps  of  the  4-amp  magnetite  type.  The  connected 
lighting  load  aggregates  161,000  i6-cp  equivalents  and  1153 
75-watt  tungsten  lamps.  In  all  its  advertising  the  company 
utilizes  the  slogan  "At  your  service"  in  a  triangular  setting, 
and  the  business  cards  of  employees  are  standardized  along 
the  line  of  emphasizing  the  business  opportunities  in 
Worcester,  the  employees'  name  and  company  being  signed 
and  printed  at  the  bottom  in  less  conspicuous  characters. 
At  the  recent  Springfield  convention  of  the  New  England 
Section  of  the  N.  E.  L.  A.  the  company  had  nineteen  repre- 
sentatives on  hand,  each  wearing  red  "Worcester"  ribbons 
:arrying  the  company  slogan.  Among  the  company's  guests 
were  several  prominent  wiring  contractors. 


COMMERCIAL  EFFORTS  AT  MILWAUKEE. 


Near  the  close  of  the  year  1910  The  Milwaukee  Electric 
Railway  &  Light  Company  organized  a  commercial  and  sales 
department  the  details  of  the  formation  of  which  were 
?iven  on  page   1423   of  the  Electrical   World  of  Dec.    15, 
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Comparative    Load    Curves,    Showing    the    Effect    of    a    Year's 
Campaign. 

1910.  The  accompanying  sample  load  curves  taken  from 
the  Milwaukee  generating  system  show  the  result  of  ten 
months'  sales  effort  of  this  new  department  in  increasing 
;he  motor  and  lighting  business.     In  August,  1910,  the  peak 


load  of  the  60-cycle  system  reached  3000  kw  and  the  average 
load  for  the  day  was  1350  kw,  indicating  a  load-factor  of 
44  per  cent.  A  year  later  the  average  load  for  the  twenty- 
four  hours  had  nearly  equaled  the  peak  load  of  the  pre- 
ceding August,  while  the  maximum  1911  load  reached 
4500  kw,  showing  a  load-factor  of  61  per  cent. 

The  following  table,  giving  data  on  increase  of  motor 
load,  shows  that  not  only  did  the  total  connected  horse- 
power increase  largely,  but  the  customer's  horse-power  and 
number  of  motors  also  increased,  indicating  that  the  larger 
classes  of  power  users  were  being  reached : 


1910. 

1911. 

1    Increase. 

1  Per  Gent. 

Number  of  customers 

1,009 

1,260 

251 

25 

Number  of  motors 

1,567 

2,156 

589 

37 

Horse-power  connected 

10,122 

17,018 

6,896 

68 

Horse-power  per  customer.. .  . 

10 

13.5 

3.5 

35 

Motors  per  customer 

l.S 

t.7 

1          0.2 

1          ^^ 

The  Milwaukee  company's  sales  department  was  origi- 
nally organized  by  Mr.  C.  N.  Duffy,  comptroller,  and  was 
later  placed  in  charge  of  Mr.  Egbert  Douglass  as  sales 
manager. 


CENTRAL-STATION  HEATING. 


In  a  talk  on  central-station  heating  before  the  St.  Louis 
League  of  Electrical  Interests  on  March  5,  Mr.  F.  N.  Jewett 
discussed  the  electric  central-station  manager's  relation  to 
the  heating  problem  in  considering  isolated-plant  competi- 
tion. The  manner  in  which  this  problem  has  been  met  in 
Detroit,  Milwaukee,  Chicago  and  Rochester  was  outlined 
briefly.  He  said  that  central-station  heating  has  long  since 
passed  the  experimental  stage  and  is  now  on  a  substantial 
basis.  Many  managers  of  central-station  electric  plants  are 
of  the  opinion  that  if  they  install  a  central-station  heating 
system  it  will  increase  the  cost  of  generating  electricity  to 
such  an  extent  that  this  cost  will  not  be  offset  by  the 
revenue  derived  from  the  sale  of  heat.  The  speaker  said 
that  this  belief  is  justified  only  in  a  few  places,  where  the 
electric  load  on  any  one  engine  far  exceeds  the  total  heat 
load.  The  possibility  of  economy  in  steam  engines  of  any 
class  lies  almost  entirely  in  the  range  of  the  thermometer 
scale  through  which  the  heat  can  be  driven,  or,  in  other 
words,  the  "heat  head."     Mr.  Jewett  continued : 

"With  coal  having  a  thermal  value  of  12,000  Ib.-Fahr. 
units  per  pound  and  an  average  evaporation  of  7  lb.  of 
water  per  pound  of  coal  burned,  it  will  be  seen  that  in  mod- 
ern station  equipment,  with  so-called  high-economy  prime 
movers,  only  4.5  per  cent  of  the  total  heat  value  of  the 
coal  is  utilized  and  approximately  only  15  per  cent  of  the 
heat  delivered  to  the  engines  is  actually  turned  into  power. 
Here  is  where  we  may  assist  in  the  conserving  of  the 
natural  resources  by  utilizing  the  heat  which  is  now  dissi- 
pated through  the  condenser  or  thrown  away  in  the  ex- 
haust to  the  atmosphere  by  conveying  it  to  buildings  which 
require  artificial  heat  during  several  months  of  the  year." 

As  to  the  most  desirable  method  of  conveying  the  heat 
from  the  engine  to  the  point  where  it  is  to  be  utilized,  the 
speaker  said  that  there  is  no  doubt  in  the  minds  of  en- 
gineers with  knowledge  of  the  heating  business  that  the 
use  of  water  heated  by  exhaust  steam  from  engines  and 
circulated  by  means  of  a  centrifugal   pump  is  by   far  the 
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nio.sl  i-C()ii(imical  iiu'tlioil  ol  li  .iiisniitliii};  the  lu-at  to  the 
point  whore  it  is  to  l)e  utiHzed.  However,  as  a  matter  of 
fact,  tlie  luiinber  of  builiHiigs  with  existing  equipnienl  for 
stcani  heating  is  far  in  excess  of  those  that  arc  lieated  by 
water,  and  tliis  is  particularly  true  in  business  districts. 
Therefore,  if  a  steam  system  of  district  heating  is  installed 
the  existing  plants,  consisting  of  radiators,  pipings,  etc.,  on 
the  premises  can  be  used  directly,  and  also  if  hot-water 
heating  is  used  on  the  customer's  i)remises  the  steam  sup- 
])lied  from  the  district-healing  system  can  be  used  econom- 
ically to  heat  the  water  in  the  individual  building  system, 
coiUinuing  the  circulation  of  hot  water  in  the  individual 
buildings.  Thus  market  conditions  may  prohibit  the  intro- 
duction of  hot-water  district  heating. 

With  a  system  properly  installed  it  is  practical  to  utilize 
approximately  90  per  cent  of  the  heat  supplied  to  the 
engine,  less  transmission  losses,  instead  of  15  per  cent,  as 
in  the  case  of  a  condensing  engine  with  no  heating  com- 
bination. 

Mr.  Jcwett  gave  figures  to  show  that  if  the  steam  re- 
quired for  a  district-heating  load  equals  or  exceeds  that  re- 
quired for  the  engine  load  on  a  non-condensing  basis,  the 
revenue  from  the  sale  of  heat  will  be  more  than  enough  to 
pay  the  total  cost  of  fuel  for  the  combination. 

The  speaker  closed  by  describing  an  ideal  district-heating 
system  in  which  water  is  used  as  the  medium,  the  circula- 
tion being  mechanically  produced  and  maintained.  He 
noted,  however,  that  the  ideal  is  not  always  practical,  and  in 
fact  conditions  may  be  such  that  the  attainment  of  the  ideal 
is  impossible.  He  mentioned  the  fact  that  in  plants  where 
large  volumes  of  waste  hot  gases  are  available,  as  from 
boilers,  ovens,  mufflers,  etc.,  these  gases  may  be  sent  through 
a  fuel  economizer  and  utilized  for  heating  purposes,  the 
water  being  heated  in  the  economizer.  In  the  same  way, 
about  50  per  cent  of  the  heat  absorbed  in  the  water  jackets 
of  gas  engines  may  be  utilized  for  heating  purposes.  This 
is  a  new  application  of  this  method  of  heating  and  is  worthy 
of  consideration. 


HANDLING  COMPLAINTS  AT  BOSTON. 


At  a  recent  meeting  of  the  Boston  Edison  Section  of  the 
National  Electric  Light  Association  Mr.  E.  C.  Kimball,  of 
the  compiany,  presented  a  paper  describing  the  method  of 
handling  complaints  in  that  organization,  which  now  serves 
a  large  part  of  the  Boston  and  suburban  district  and  covers 
a  territory  of  nearly  600  square  miles.  Few  central  sta- 
tions in  the  country  have  given  the  subject  of  complaints  the 
scientific  study  and  liberal  treatment  practised  in  Boston, 
and  on  account  of  the  human  interest  and  public  importance 
of  such  work  an  abstract  of  the  paper  is  given  below. 

The  complaint  division  of  a  central  station  must  occupy 
the  position  of  an  arbitrator,  unbiased  by  prejudice,  ready 
to  recognize  that  the  company  may  sometimes  be  in  the 
wrong,  and  prepared  to  acknowledge  mistakes.  Of  the 
complaints  made  to  the  Boston  company  in  the  past  year, 
51  per  cent  were  analyzed  as  warranted.  The  supplying 
company  must  always  give  the  customer  the  full  benefit  of 
its  experience  and  in  case  of  doubt  give  the  consumer  the 
benefit.  Few  employees  realize  how  little  knowledge  cus- 
tomers have  of  the  system  supplying  energy  to  them.  The 
small  user  does  not  have  the  advantage  that  the  large  one 
may  through  the  agent's  close  association  with  all  depart- 
ments. Until  the  small  user  secures  his  service  and  receives 
his  first  bill  he  is  largely  in  the  dark  as  to  the  exact  rela- 
tions which  exist  between  himself  and  the  company.  If 
the  first  bill  leads  to  a  complaint  or  inquiry,  then  the  time 
is  riper  for  making  a  friend  of  the  customer  than  it  is  ever 
likely  to  be  again. 

The  first  point  of  inquiry  should  be  the  accuracy  of  the 
meter  reading.  The  customer  has  no  way  of  knowing  that 
the   meter  record   is   continuous   and   until   the   fact  is   ex- 


plained he  has  every  reason  to  supjxise  that  an  error  results 
in  an  excessive  cost  to  him.  It  is  the  company's  policy  to 
ask  the  customer  to  mark  upon  a  meter-reading  slip  the 
jjosition  of  the  hands  and  to  return  it  to  the  office  for  com- 
l)arison.  Many  complaints  would  be  obviated  if  al!  custom- 
ers could  be  educated  to  compare  their  meter  readings 
monthly.  The  accuracy  of  meter  readings  and  tests  is  a 
point  to  bring  home.  Of  the  total  number  of  meters  in- 
stalled on  the  lines  of  the  company,  36,650  were  tested  in 
the  past  year,  the  average   full-load  error  being  less  than 

2  per  cent  slow,  and  at  light  load  less  than  5  per  cent 
slow.  Of  1 1 50  complaint  tests  made  last  year  there  were 
only  162  cases  where  the  error  was  over  5  per  cent,  and  only 

3  per  cent  of  the  allowances  made  were  for  meter  error 
despite  the  practice  of  adjusting  all  errors  on  the  basis  of 
the  maximum  error,  allowing  the  percentage  of  error  foi 
one-half  the  energy  consunqjtion  since  the  previous  test, 
the  company  did  not  find  a  fast  meter  once  in  awhile,  ther« 
would  be  no  occasion  to  show  how  liberally  it  deals  witl 
such  a  case,  and  there  would  be  nothing  to  brag  about  to  th( 
90  per  cent  of  the  customers  who  get  nothing  as  a  resul 
of  the  meter's  proving  correct  on  test.  If  the  reading  am 
the  meter  are  correct,  the  only  important  factor  left  is  th< 
possibility  of  misconnections. 

The  company  often  shows  the  customer  that  the  resul 
of  his  complaint  is  good,  even  if  the  company  has  beei 
unable  to  adjust  his  bill  on  account  of  meter  error.  In 
typical  case  a  large  grocer  was  about  to  go  over  to  competi 
tors  because  a  rate  could  not  be  made  that  he  felt  wouh 
meet  his  conditions  of  short-hour  burning.  He  had  for 
nierly  been  favored  in  his  rate  under  the  old  quantity  dis 
count  system,  which  at  the  time  of  standardization  of  hi 
rate  resulted  in  a  material  increase  in  his  bill.  By  the  uS' 
of  loo-watt  tungsten  lamps  with  bowl  refiectors  a  final  ne 
saving  of  75  per  cent  was  efifected,  with  a  much  longer  hou 
use  and  improved  store. 

The  company's  policy  has  always  been  to  give  the  cus 
tomer  the  advantage  of  the  best  rate  under  its  schedule 
with  a  retroactive  allowance  in  case  it  is  discovered  tha 
the  customer  has  not  been  getting  the  full  benefits.  Of  th 
allowances  made  last  year,  62.5  per  cent  were  on  accoun 
of  change  of  rate. 

Last  year  5350  complaints  were  received.  Complaint 
warranted  are  subdivided  under  the  headings  of  "Apparatu 
rental  canceled,"  "change  of  rate,"  "adjustment  of  fixe 
charges,"  "settled  by  explanation,"  "fast  meter  or  indi 
cator,"  "minimum  canceled,"  "violated  contract,"  "charg 
canceled"  and  "miscellaneous."  Under  the  division 
"complaints  unwarranted"  the  company  makes  two  subdiv: 
sions,  namely,  "unwarranted,  new  complaint"  and  "unwai 
ranted,  old  complaint,"  each  division  being  further  sut 
divided  as  "customer  convinced"  and  "customer  uncor 
vinced,"  with  further  detailed  classification.  Under  th 
analysis  of  "customer  convinced,"  where  the  complain) 
were  unwarranted,  the  company  investigated  2600  out  c 
the  total  of  5350,  and  under  the  classification  of  "custome 
unconvinced"  the  company  had  fifty  complaints,  in  all  c 
which  an  allowance  was  made  to  the  customer  to  satisf 
him,  this  being  4  per  cent  of  the  total  allowances.  Exper 
ence  shows  that  this  liberal  policy  is  appreciated  and  th< 
it  is  seldom  abused. 

A  full  knowledge  of  the  intention  of  the  company  to  grai 
the  customer  the  advantage  of  the  best  rates  upon  an  abs( 
lutely  standard  schedule  which  is  applied  to  all  similar  coi 
ditions  tends  to  raise  the  confidence  with  which  the  publ 
meets  the  central-station  representative.  This,  with  tl 
endeavor  to  meet  all  complainants  courteously  and  with  ui 
failing  good  nature,  will  eventually  break  down  that  feej 
ing  of  the  lack  of  the  personal  equation  which  has  seemt 
to  come  into  the  relations  of  the  public  with  the  corpor; 
tions. 

There  is  no  closer  personal  attention  given  to  any  que. 
tion  governing  the  sale  and  use  of  any  commodity  than  tl- 
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mpany  is  to-day  givin<;j  to  a  complaint  of  electric  service. 

it  is  a  complaint  of  poor  service  or  low  voltage,  trained 
gineers  investigate  it.  If  it  is  a  complaint  against  a  bill, 
ere  are  employees  who  devote  their  entire  time  to  an 
alysis  of  the  conditions  leading  up  to  and  involved  in  the 
termining  factors  of  the  charge.  Readings  are  checked, 
iters  are  tested,  wiring  is  traced  out  for  all  i)()ssible  errors, 
e  rate  question  is  investigated  and  comparisons  are  made 

determine  the  best  possible  rate  under  the  schedule, 
uminating  engineers  are  called  upon  to  determine  the 
estion  of  illumination  in  relation  to  cost  and  energy  ex- 
nded ;  motor  experts  are  detailed  to  give  the  customer  the 
St  available  opinion  as  to  the  adaptation  of  electricity  to 
5  needs ;  in  fact,  more  is  done  for  the  customer  than  he 
)uld  think  of  doing  for  himself  or  would  have  done  for 
n  even  if  he  went  into  the  market  to  engage  the  services 

outside  engineers.     Correction  is  made  fully  and  freely 

case  of  error.  Slight  monetary  allowances,  when  justi- 
d  by  the  facts,  are  helpful  in  disarming  the  chronic  com- 
linant.  Even  the  arguments  of  the  "trust  buster"  shrivel 
the  light  of  facts  and  indiscriminatory  treatment. 


and  emery  wheel,  and  has  also  two  i/6-hp  forge  blowers. 
Another  5-hp  motor  operates  a  laundry,  all  the  work  in 
which  is  done  by  means  of  electricity  with  the  exception  of 
the  heating  of  water.  The  water  is  pumped,  all  machines 
run  by  motors,  and  electric  irons  are  used  exclusively.  The 
two  business  streets  of  this  little  town  form  a  "T,"  and  a 
"white  way"  of  twenty-four  lamps,  which  are  paid  for  by 


„. im.  ^^ 


:ntral-station  service 

TOWNS. 


IN    SMALL  KANSAS 


rhe  Kansas  Gas  &  Electric  Company  supplies  energy  not 
ly  for  the  city  of  Wichita  and  its  street  railway  but  for 
:  interurban  line  in  Arkansas  Valley  as  well,  and  the 
all  towns  along  this  line  are  not  slow  to  take  advantage 
the  opportunity  for  electricity  which  the  system  affords. 
Fen  miles  north  of  Wichita  is  a  little  city.  Valley  Center, 
is  a  community  of  retired  farmers,  of  about  450  popula- 
n,  and  contains  about  100  houses  and  business  buildings. 
e  only  elevator  in  town  is  operated  by  20  hp  in  motors, 
e  main  business  street  is  lighted  from  dusk  until  10 
lock  six  nights  and  until  12  o'clock  on  Saturday  night  of 
:h  week  by  a  "white  way'  of  nineteen  lamps  paid  for  by 
merchants.  In  addition,  the  city  pays  for  eleven  street 
ips  located  in  different  parts  of  the  town.  Not  much 
ise  wiring  has  as  yet  been  done,  as  electricity  has  been 
lilable  for  only  a  short  time.  Mayor  Gardiner  estimates 
,t  fully  50  per  cent  of  the  buildings  will  be  connected  up 


Fig.   1 — Night  View  at  Valley  Center,   Kan. 

ring  the  spring.  Mr.  Gardiner,  who  is  also  the  banker  in 
•lley  Center,  stated  that  the  street-lighting  investment  had 
Dved  a  good  one,  inasmuch  as  the  service  of  the  city 
irshal  had  been  dispensed  with. 

Another  town  to  enjoy  the  benefits  of  electricity  is  Sedg- 
ck,  which  has  750  inhabitants.  A  progressive  blacksmith 
re  uses  a  5-hp  motor  to  operate  a  trip-hammer,  drill,  saw 


Fig.  2— Night   View   at   Sedgwick,    Kan. 

the  merchants  of  the  city,  makes  the  street  bright.  Thirteen 
additional  lamps  maintained  by  the  city  are  located  in  dif- 
ferent parts  of  the  town.  Electricity  has  been  available  in 
Sedgwick  longer  than  in  Valley  Center,  and  the  leading 
merchants  are  lighting  their  places  of  business  and  resi- 
dences are  being  wired.  There  are  forty-five  meters  in- 
stalled at  present,  and  it  is  expected  that  50  per  cent  of  the 
houses  in  town   will  be  using  electricity   shortly. 

In  Halstead,  a  town  of  iioo  prosperous  people,  a  fran- 
chise has  been  accepted  by  the  company,  and  preparations 
are  being  rushed  to  set  the  poles  and  string  wire.  Over  a 
dozen  houses  have  been  wired. 

Even  the  farmers  along  the  interurban  line  are  inquiring 
about  energy  for  light  and  motor  service,  before  the  com- 
pany is  able  to  take  care  of  them.  The  time  is  not  far  dis- 
tant when  the  entire  country  to  the  north  of  Wichita  will 
be  spanned  by  electric  wires  distributing  energy  from  the 
largest  central  station  in  Kansas. 


MOTOR-DRIVEN  MILKING  MACHINES. 


By  F.  D.  Burr. 

Recent  developments  in  Denver  with  motor-driven  milk- 
ing machines  of  the  vacuum  type  are  of  considerable  inter- 
est. Four  dairies  there  have  been  equipped  since  Decem- 
ber. 191 1,  and  others  have  such  installations  under  consid- 
eration. Machines  of  this  type  are  said  to  have  been  in  use 
for  more  than  three  years  in  Spokane  and  at  other  points 
on  the  Pacific  coast,  with  satisfactory  results.  The  follow- 
ing views  and  descrii)tion  are  taken  from  the  Manchester 
Dairy  in  Denver : 

Fig.  I  shows  a  2-hp,  220-volt.  single-phase.  6o-cycle 
motor  running  at  a  speed  of  1710  r.p.m..  which  is  belted  to 
a  rotary  vacuum  pump  operating  at  400  r.p.m.  and  main- 
taining a  vacuum  of  16  in.  An  electric  motor  is  preferable 
to  any  other  form  of  power  on  account  of  being  noiseless. 
A  pipe  line  is  connected  to  the  intake  or  suction  end  of  the 
vacuum  pump  and  extends  through  each  barn  over  each 
row  of  stanchions,  being  attached  to  the  posts  against  which 
the  stanchions  are  built,  as  shown  in  Fig.  2.  A  pet-cock 
is  connected  to  a  vacuum  pipe  between  each  two  cows. 
Thus  a  milking  machine  may  be  so  attached  that  any  cow. 
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or  any  number  of  cow.s  at  the  ^anic  lime,  may  bo  milked  in 
any  barn  by  using  a  rubber  hose  connecting  the  machine 
to  the  pet-cock. 

The  milk  is  collected  in  a  6-j;aI.  tank  sliajx-d  like  an 
inverted  milk  pail.  The  milking  is  done  by  a  set  of  four 
bell-shaped  rubber  cups,  one  longitudinal  half  of  each  bell 
being  of  hard  rubber  so  that  it  will  not  collapse  and  the 
other  half  of  soft  rubber.     Having  \6  in.  of  vacnmn  inside 


Fig.     1 — 2-hp,    220-Volt     Motor    Belted    to    Rotary    Vacuum    Pump. 

(at  the  altitude  of  Denver,  i  mile  above  sea  level),  the 
normal  atmosphere  exerts  a  pressure  of  yyi  lb.  per  square 
inch  against  the  outside  of  the  teat  cup,  collapsing  the  soft 
rubber  and  squeezing  the  teat  against  the  hard-rubber  side. 
This  is  sufficient  to  give  a  gentle  but  firm  pressure  on  the 
teat.  A  soft-rubber  sleeve  which  has  been  vulcanized  to 
the  large  end  of  the  bell-shaped  cup  fits  snugly  over  the  teat 
to  prevent  air  leaking  in.  When  the  cup  is  in  position  the 
bell  hangs  inverted  with  the  point  down.  The  milk  runs 
to  the  point  where  a  heavy  rubber  tube  is  connected  by 
means  of  a  small  clear-glass  funnel.  The  glass  allows  in- 
spection of  the  milk  and  shows  when  the  fiow  has  ceased. 
The  rubber  tubes  from  each  of  the  four  cups  are  vulcanized 
into  a  larger  tube  through  which  the  milk  is  drawn  by  the 
vacuum  into  the  tank.  As  each  machine  milks  two  cows, 
the  twe  main  tubes,  one  from  each  set  of  cups,  are  con- 
nected a  few  inches  from  the  tank  by  vulcanizing  them 
into  a  larger  tube  which  connects  with  a  glass  tube.  The 
glass  is  convenient  for  inspection  purposes  and  is  fitted  to 
the  tank. 

Advantage  is  taken  of  air  pressure  exhausting  into  a 
vacuum  to  operate  an  air  engine  built  into  the  top  of  the 
tank;  the  engine  valve  admits  atmospheric  pressure  and 
exhausts  into  the  tank  vacuum.  The  valve  has  a  recipro- 
cating motion  in  a  vertical  plane,  and  attached  to  it  at  right 
angles  to  the  direction  of  motion  is  a  pin  which  raises  and 
lowers  a  second  valve  in  the  tube  carrying  milk  from  the 
two  sets  of  cups.  This  latter  valve  admits  air  to  the  tube 
at  each  reciprocation  of  the  engine  for  a  very  short  part  of 
the  stroke,  destroying  the  vacuum  in  the  tube  and  cups  and 
allowing  the  cups  to  expand  momentarily.  When  the  air 
port  is  closed  by  further  travel  of  the  valve  the  vacuum  is 
again  established  in  the  tube  and  in  each  milking  cup.  The 
soft-rubber  side  of  the  cup  again  collapses  from  the  outside 
pressure  of  air  and  thus  eliminates  the  pulling  and  jerking 
of  the  hand  milker.  The  vacuum  draws  the  milk  into  the 
tank,  where  it  is  kept  under  cover  until  the  tank  is  filled. 
The  milk  is  thus  never  touched  by  human  hands  and  is  not 
exposed  to  the  air,  dust  or  dirt  of  the  barns. 

Fig.  2  shows  two  machines  working  and  a  third  with 
cups  and  tubes  in  separate  view.  The  number  of  pulsa- 
tions per  minute  can  be  varied  by  adjusting  a  valve  which 
increases  or  throttles  the  air  admission,  thus  speeding  up 
or  slowing  down  the  engine.      Hard-milking  cows  require 


slower  speed  on  the  air  engine,  s(j  that  the  vacuum  is  niai 
taincd  for  a  longer  period  in  the  milking  cup  and  the  i 
pressure  collapses  the  cup  and  stpieezcs  the  teat  longer  di 
ing  each  cycle  of  the  valve.  A  speed  as  slow  as  fifty  fo 
pulsatiijiis  per  minute  is  required  for  hard-milking  cov 
while  easy  milkers  can  be  milked  faster  at  seventy  sirol( 
of  the  valve  per  minute.  All  cows  are  tlxjroughly  milk 
with  this  method.  The  pulsations  are  gentle,  regular  a 
even  and  tend  to  produce  a  free  giving  down  of  milk.  T 
cows  stand  very  quietly  while  the  milking  goes  on.  As  t' 
cows  may  be  milked  at  one  time  with  one  machine,  t 
hard  milkers  arc  paired  off  in  (jrder  that  the  same  spe 
may  be  used.  Different  sizes  of  cups  are  used  so  that  a 
size  of  teat  can  be  perfectly  fitted,  and  the  cows  havi 
teats  of  the  same  size  are  arranged  to  stand  together 
order  to  avoid,  as  much  as  possible,  the  loss  of  time 
changing  the  cups.  Of  course  the  cows  may  be  milk 
arranged  in  any  order  in  any  part  of  the  barn.  A  tM 
machine  outfit  will  milk  twenty  cows  per  hour,  of  avera 
milkers,  and  save  the  expense  of  one  man  milking  by  hai 

The  electric  milking  machine  avoids  the  uncertainty  a 
annoyance  of  losing  hand  milkers  and  having  to  hire  n^ 
ones  with  different  speeds  and  manner  of  milking.  T 
milk  yield  drops  oiif  under  frequent  changing,  as  is  w 
known,  and  the  cows  tend  to  hold  up  their  milk  until  acci 
tomed  to  the  new  conditions.  One  dairyman  said  in  rega 
to  the  new  method:  "It  improves  the  quality  of  the  latx 
it  does  away  with  the  cheap,  careless  milkers  and  tende 
for  I  can  afford  now  to  pay  good  wages  to  steady,  care 
and  skilled  men."  He  also  thought  men  trained  in  I 
dairy  department  of  some  reputable  agricultural  schi 
could  be  profitably  employed  to  take  charge  of  dair 
equipped  for  this  method  of  milking. 

This  method  of  milking  is  said  to  lengthen  the  fresh  1 
of  the  herd;  the  hard-milking  cows  are  not  dried  up  p 
maturely  and  instances  where  the  machines  have  been 
use  for  a  year  or  more  show  that  they  increase  the  m 
yield  and  improve  the  percentage  of  butter  fat.  The  m 
from  herds  where  these  machines  have  been  used  has  bt 
found  to  be  most  nutritive  and  sanitary  for  bottle-fed 
fants,  which  is  a  very  important  advantage. 

The  milk  is  next  carried  in  the  machines  to  the  bottli 
room,  where  it  is  emptied  into  a  tank  whence  it  runs  o\ 
a  tubular  cooler.  A  temperature  of  35  deg.  Fahr.  is  ( 
tained  within  two  minutes  after  the  milk  leaves  the  cc 


Fig.. 2 — Milking     Macliines    in    Operation. 

It  then  goes  immediately  to  the  bottling  machine  andi 
sealed  up  in  sterilized  bottles,  this  operation  being  cc- 
pleted  within  five  minutes  after  the  cessation  of  milki  1 
and  then  the  milk  is  ready  for  the  retail  wagons,  which  st: 
on  their  routes  as  soon  as  loaded. 

The  tubular  cooler  consists  of  twelve  brass  tubes,  e;' 
I   in.  in  diameter  and  4  ft.  long,  arranged  one  above 
other,   1-2   in.   apart,   in   a  vertical  plane.     Cold  city  wa 
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5  through  the  upper  six  rows,  while  the  lower  six  rows 
Taversed  by  brine  which  is  supphed  from  a  cooler  and 

in  circulation  by  a  centrifugal  pump  belted  to  the 
itershaft  shown  in  Fig.  i.  The  milk  flows  from  the 
ige  tank  and  falls  upon  the  full  length  of  the  uppermost 
,  and  thence  from  tube  to  tube,  until  it  has  passed  over 
I  all. 

5  soon  as  all  of  the  cows  have  been  milked  the  machines 
thoroughly  washed  in  hot  water.  The  interior  of  the 
ing  tubes  and  cups  is  thoroughly  cleansed  with  wash- 
lowder  and  special  brushes.  They  are  then  thoroughly 
;d  in  fresh  hot  water  and  kept  in  a  clean  place  until 
ed  again.  The  milking  in  most  of  the  dairies  is  done 
een  the  hours  of  i  a.  m.  and  5  a.  m.  and  between  i  p.  m. 
5  p.  m.,  so  that  it  is  off-peak  business  and  a  desirable 

for  central  stations. 


Viring  and  Illumination 

:CESSFUL  APPLICATION  OF  TUNGSTEN  LAMPS 
IN  RAILWAY  WORK. 


le  great  strides  made  by  the  lamp  manufacturers  in 
ing  a  tungsten  lamp  against  which  the  claim  of  fragility 
no  longer  hold  is  well  shown  in  the  equipment  of  the 
ess  trains  of  the  Interborough  Rapid  Transit  Com- 
''s  subway  lines  with  lamps  of  this  type.  Indeed,  the 
-drawn  tungsten  was  chosen  only  after  exhaustive  tests 
'hich  its  superiority  over  the  graphitized-filament  and 
ilum  lamps  was  conclusively  demonstrated.  For  the 
OSes  of  the  test  100  lamps  of  each  of  five  types  were 
based  and  installed  on  cars  selected  for  the  test,  but 
ated  in  regular  service.  The  types  chosen  had  filaments 
raphitized  carbon,  tantalum  and  tungsten.  Each  lamp 
et  in  the  test  cars  was  numbered  and  all  of  the  lamps 
:  labeled  when  installed  with  the  number  of  the  socket 
car  and  the  date  of  installation.  The  lamps  were  in- 
ted  daily  and  all  burned-out  or  broken  lamps  were  re- 
ed before  being  renewed. 

•om  a  study  of  the  schedules  and  observations  of  the 
ing  time  on  open  track  during  the  daylight  hours,  the 
'  average  time  during  which  the  lamps  were  in  circuit 
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Test  of  Tungsten    Lamps   Used   in    New  York  Subway. 

estimated  at  eleven  hours,  and  the  life  of  the  lamps  was 
Duted  on  this  basis.  The  renewals  were  divided  into 
general  classes,  lamps  burned  out  or  otherwise  defective 
lamps  accidentally  broken  or  missing.  The  comparative 
of  the  test  lamps  was  calculated  on  the  basis  of  the 
entage  of  lamps  still  in  service  at  the  end  of  each  loo 
s  of  burning.  The  ordinary  rigid  sockets  with  which 
:ars  were  originally  equipped  were  used. 


The  tantalum  lamps  failed  rapidly  from  the  time  they 
were  first  installed,  as  the  filaments  were  quickly  broken 
by  the  vibration.  A  similar  result  was  obtained  with  the 
graphitized  carbon-filament  lamps.  The  wire-drawn  tung- 
sten-filament lamps  gave  the  best  results,  the  life  of  the 
lamps  submitted  by  one  manufacturer  and  of  the  make 
finally  selected  being  shown  in  the  accompanying  curve.  As 
will  be  noted,  a  few  lamps  with  poor  filaments  failed  soon 
after  they  were  put  in  circuit,  but  about  65  per  cent  of  the 
lamps  gave  a  life  of  1000  hours  or  longer.  The  failures  in- 
creased rapidly  after  looo  hours,  although  at  the  end  of 
2700  hours  approximately  12  per  cent  of  the  lamps  were  still 
in  serviceable  condition. 

When  the  tests  had  been  continued  far  enough  to  permit 
of  a  fair  comparison  of  the  different  types  of  lamps  it  was 
decided  to  adopt  the  tungsten  lamp  for  the  780  subway  ex- 
press-train cars.  The  installation  of  these  lamps  was  com- 
menced last  autumn  and  they  have  been  in  service  ever 
since.  While  the  tungsten  is  a  more  expensive  lamp  than 
either  the  tantalum  or  the  graphitized  carbon-filament  lamp, 
better  illumination  is  provided  in  the  trains.  The  carbon 
lamp  used  heretofore  gave  excellent  service  so  far  as  life 
was  concerned,  but  gave  insufficient  light  after  1400  hours' 
use.  It  was  rated  at  16  cp,  60  watts,  while  the  tungsten 
lamp  now  used  is  rated  at  32  cp,  40  watts.  In  the  standard 
subway  car  there  are  twenty-six  lamps  in  the  interior  of 
the  car,  two  on  each  platform  and  two  at  each  end  in  the 
lighted  marker,  making  a  total  of  thirty-four,  of  which  only 
thirty  are  burning  at  one  time.  It  is  estimated  that  the 
saving  in  energy  consumption  is  6.6  kw-hr.  a  car  a  day. 


DISCUSSION  OF  STREET  AND  INTERIOR 
LIGHTING  AT  BOSTON. 


At  the  February  meeting  of  the  New  England  Section 
of  the  Illuminating  Engineering  Society,  held  at  the  Edison 
Building,  Boston,  with  Prof.  H.  E.  Clifford  in  the  chair,  a 
general  discussion  took  place  upon  the  subjects  of  interior 
lighting  by  so-called  artificial  daylight  and  of  street  lighting 
for  "white  way"  illumination.  A  feature  of  the  meeting 
was  the  illumination  of  the  Edison  auditorium  by  six  mag- 
netite, color-matching  lamps  of  recent  design,  an  exhibit 
also  being  made  of  a  luminous  arc  lamp  on  an  ornamental 
standard  for  city  service.  Considerable  information  of  in- 
terest was  also  brought  out  in  relation  to  the  celebrated 
"white  way"  installation  recently  placed  in  operation  at 
New  Haven,  Conn. 

INTERIOR    ILLUMINATION. 

Mr.  R.  B.  Hussey,  Lynn,  Mass.,  pointed  out  that  the  effi- 
ciency of  equipment  designed  to  permit  color  matching  is 
too  low  at  present  for  its  use  in  general  illumination.  Re- 
stricted areas  afford  the  best  fields  of  service  in  this  class 
of  work.  Mr.  J.  Cameron,  Schenectady.  N.  Y.,  cited  the 
effective  use  of  the  magnetite  color-matching  lamp  in  litho- 
graphic establishments  and  printing  houses.  He  cited  a  de- 
partment store  in  which  two  troughs  of  tungsten  lamps  are 
recessed  on  either  side  of  a  color-matching  lamp,  to  enable 
customers  to  compare  the  appearance  of  dress  goods  under 
artificial  light  and  artificial  daylight.  Other  fields  for  this 
service  are  the  textile,  tobacco-grading  and  paint-manufac- 
turing industries.  Mr.  H.  W.  Hillman.  New  Haven,  Conn., 
called  attention  to  the  need  of  better  electric  lighting  in  art 
galleries  and  public  libraries,  where  in  many  instances  valu- 
able works  are  being  exhibited  by  the  light  cast  from  dirty 
metal  reflectors  with  carbon  frosted  incandescent  lamps. 
Mr.  G.  H.  Stickney,  Harrison,  N.  J.,  touched  upon  the 
possibilities  of  glass  filters  in  connection  with  tungsten 
lamps.  He  said  that  more  exact  service  is  demanded  in  the 
dye  room  of  a  mill,  particularly  in  silk  or  woolen  manufac- 
ture, than  in  lithographic  establishments.  He  felt  that 
there  is  no  excuse  for  exhibiting  paintings  by  carbon  lamps. 
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Mr.  I.oiiis  Hrll,  Hostoii.  opciud  ilu-  (lisriissmii  hv  .i  review 
1)1  early  strcct-Iif^litin^  history,  ijoiiitinj^  oiit  thai  mixUrii 
rf(|iiiri'mciits  havi-  passed  far  i)eyniu|  tin-  initial  sta^je  of 
police  protection.  The  latest  display  li>,duiii},'  is  a  result 
of  spontaneous  etVorts  on  the  part  of  merchants  to  make 
the  streets  attractive  hy  i)rovidinf,'  illumination  in  three 
directions.  Mr.  C.  A.  II.  ilalvor.soii,  Jr.,  Lynn,  .Mass..  re- 
viewed the  advaiitaj^es  of  direct-current,  series,  ornamental 
luminous  arc  lamps  for  (lisi)lay  service,  including  mounting 
on  artistic  columns  and  operation  from  constant-current 
transformers  through  rectifiers.  Dignity,  good  color  values 
and  attractive  daylight  ajjpcarance  are  important  features. 
Uniform  distribution  and  white  light  of  good  quality  were 
illustrated  in  the  sample  shown  at  the  meeting,  and  the 
speaker  said  that  a  520-watt  lamp  gives  with  a  globe  of 
medium  density  about  1000  cp  at  from  10  deg.  to  20  deg. 
below  the  horizontal.  The  spherical  globe  was  departed 
from  on  account  of  the  need  of  avoiding  the  shadow  cast 
hy  the  electrode  blocks  and  upper  electrode,  the  benefit  of  a 
globe  susceptible  to  architectural  treatment  being  another 
point  of  importance. 

In  referring  to  the  ornamental  luminous-arc  installation 
at  New  Haven.  Mr.  Halvorson  said  that  it  illuminates  the 
facades  of  buildings  even  nine  stories  high  fairly  well.  In 
a  representative  test  the  average  illumination  in  the  center 
of  the  street  was  2.05  ft. -candles.  On  Chapel  Street,  New 
Haven,  opposite  the  green,  it  was  found  that  over  35  per 
cent  lower  average  candle-power  was  obtained,  due  to  the 
absence  of  a  building  on  the  green  side  to  reflect  the  light. 
Mr.  Halvorson  said  that  the  mechanism  for  feeding  the 
electrodes  in  the  New^  Haven  lamps  is  like  that  used  in  the 
standard  6.6-amp  magnetite  lamps  used  in  Boston.  The 
problem  of  insulation  received  special  attention  on  account 
of  the  possible  application  of  8000  volts  on  the  circuit.  The 
casing  of  the  mechanism  is  supported  between  a  30,000-volt 
porcelain  insulator  and  a  second,  as  a  result  of  which  there 
is  over  1.125  in.  of  jumping  distance  between  the  current- 
carrying  parts  and  the  casing.  The  top  ornament  housing 
the  chimney  is  insulated.  The  posts  are  mounted  on  solid 
concrete  2.^  in.  square  and  18  in.  deep,  into  which  the  bases 
are  bolted.  The  lead-covered  cable  is  brought  in  through 
a  conduit  and  absolute  cut-out  located  in  the  base.  The 
lamp  can  be  changed  by  removing  three  screws  from  the 
insula^tor.  At  New  Haven  the  lamps  are  14.5  ft.  above  the 
sidewalk.  The  illumination  is  much  more  efficient  than 
where  a  500-watt  tungsten  cluster  is  used.  The  illumina- 
tion from  the  luminous  lamp  at  65  ft.  equals  that  of  a 
5-lamp  tungsten  cluster  at  35  ft. 

Mr.  H.  W.  Hillman,  New  Haven,  said  that  seventy-five 
of  these  ornamental  lamps  are  in  use  in  that  city  and  satis- 
factory service  is  conceded  on  all  hands.  A  five-year  con- 
tract has  been  made,  operation  covering  an  average  of  five 
hours  per  day  throughout  the  year.  The  lamos  are  88  ft. 
apart  and  staggered  on  opposite  sides  of  the  street,  being 
44  ft.  apart  alternately.  The  street  width  is  44  ft.  and  the 
pavement  is  of  asphalt.  The  cost  to  the  merchants  is  about 
II  cents  per  front  foot  per  month.  The  ornamental  lighting 
campaign  was  an  important  factor  in  the  general  plan  of 
"boosting"  the  city.  On  the  opening  night  about  100.000 
people  were  on  the  streets.  President  Alellen,  of  the  New 
York,  New  Haven  &  Hartford  Railroad,  recently  stated 
that  many  improvements  in  the  architectural  appearance  of 
the  new  station  to  be  built  at  New  Haven  have  been  olanned, 
about  $500,000  being  appropriated  above  the  original  ex- 
penditure. Street  widening  to  the  station  will  be  carried 
out  by  the  city,  and  Mr.  Hillman  said  that  it  was  a  matter 
for  pride  that  the  central-station  industry  is  in  a  position 
to  take  care  of  the  plans  for  illumination  which  are  de- 
manded by  the  project. 

Mr.  R.  C.  Ware,  Cambridge,  Mass..  pointed  out  the 
possibilities  of  gas  illumination  for  ornamental  service. 
Mr.  G.  N.   Chamberlain.  Lynn,  Mass..  said  that  the  effect 


ot  increased  street  lighting  uoulil  be  favoialile  to  ilie 
of  more  interior  illumination.  .\li.  ( i,  II.  .Stickney,  I 
rison.  N.  (..  favcired  the  single  lanqj  rather  than  the  gi 
unit,  lie  felt  that  the  use  of  high-intensity  illumiiia 
along  llaming-arc  lines  is  more  or  less  of  a  failure, 
more  moderate  units  tyj)ified  in  New  Haven  do  not  ten( 
interfere  with  the  ])roper  display  of  merchaiulise  by  a 
tional  light  sources,  lie  spoke  against  tungsten  cluster! 
account  of  the  high  absorption  usually  encountered  at 
globes.  Mr.  A.  T.  Sampson,  Lynn,  Mass.,  favored  the 
of  yellowish  light  in  street  service.  Mr.  Hillman  ca 
attention  to  the  fact  that  in  a  Western  city  sixteen  11 
chants  occu|)ying  second  stories  co-operated  with  the  groi 
floor  interests  and  thus  reduced  the  front-foot  cost  of  01 
mental  lighting,  lie  discredited  the  use  of  flame-arc  la 
in  service  of  this  character.  Mr.  Halvorson  also  stated  ' 
tungsten  clusters  detract  from  the  attention  which  sh( 
be  paid  to  show  windows.  Mr.  J.  M.  Dix,  Schenccti 
N.  Y.,  was  the  last  speaker.  He  brought  out  the  point  1 
the  New  Haven  installation  represents  a  marked  adva 
in  the  supply  of  illumination  in  large  amounts  from  a 
ondary  source  in  nr)  way  disagreeable  to  passers-by  on 
streets. 


INSPECTION  OF  ELECTRIC  WIRING  IN  SPARSE 
SETTLED  DISTRICTS. 


P.v   W.  J.   Canada. 
The  success  of  either  municipal  or  insurance  inspec 
depends  greatly  on  the  degree  of  adherence  obtained  to 
chosen  standards.     Municipalities  of  any  size  are  under 
double  advantage  of  readily  advertising  their  standards  ; 
by    means    of    frequent    mspections    and    the    licensing 
bonding  of  wiremen,  of  insuring  wholesome  respect  for 
maintenance  of  the  standards  in  new  work  and  the  rewii 
of   old    work.      Insurance    inspection    departments,    on 
other  hand,  may  usually  depend  to  a  great  extent  on  mu 
ipal  inspectors  where  the  latter  have  been  created  by  0 
nance.     The  underwriters'  engineer  will  usually  be  abl 
secure  the  passage  of  a  wiring  ordinance  without  diffic 
in  any  town  of  such  size  and  growth  that  the  inspection 
can  be  expected  to  amount  to  a  considerable  proportioi 
the    municipal    inspector's    salary.      The    minimum    size 
town  where  a  separate  ofifice  of  electrical  inspector  wil 
feasible   is   perhaps  of   20,000  to  30,000  population,  in 
Eastern   States,   and   as   small   as    10,000   to    15,000  in 
Western  States. 

The    municipal    inspectors    should    receive    the    stron 
moral  support  from  the  underwriters'  inspector,  becauj 
has  been  found  that  this  usually  results  in  almost  con* 
freedom  from  political  interference  and  the  adoption  I 
broader  inspection  plan  than  would  otherwise  be  posl 
Even  in  towns  too  small  to  support  an  electrical  insp|^ 
as  a  separate  officer,  the  adoption  of  a  wiring  ordin. 
should  be  obtained  and  its  enforcement  delegated  to  s 
existing  officer  whose   duties  and  training  most  nearl;' 
him   for  such  work.     This  official  will  usually  be  the  ' 
chief,  but  might  also  be  the  city  engineer  with  almost  e 
benefit.     Occasional  visits  from  the  underwriters'  inspf' 
and   ready   and   thoughtful   assistance   through   corresp 
ence.  will  not  only  overcome  many  defects  in  the  trainir 
the  local  inspector,  but  will  prevent  him  from  falling 
provincial    methods    and    assuming    a    dogmatical    attit  t 
The  closer  this  relation  the  better  will  be  the  co-oi)er; ' 
between   underwriters   and   municipalities    for   many  (-' 
important  objects,  such  as  proper  building  ordinances. r 
department  betterments,  water-works  improvement^  ni  ' 
like. 

Where  communities  are  too  small  or  insufficiently  or"' 
ized  to  afford  any  local  wiring  inspector,  it  is  much  b-' 
to  have  no  ordinance.  A  law  that  for  years  has  he  ^ 
dead  letter  creates  a  local  attitude  of  disrespect,  whic'" 
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creates  a  considerable  obstacle  to  efficient  inspection 
finally  it  is  determined  that  the  law  must  be  enforced. 
statute  books  often  contain  these  unused  and  unre- 
ed  regulations,  which  gives  rise  to  a  general  tendency 
Id  the  law  in  diminished  respect.  When,  in  the  course 
ne,  the  several  states  adopt  statutes  regulating  wiring 
ruction,  as  it  would  seem  they  must  do  in  the  near 
e,  and  undertake  periodical  inspections,  witli  a  sys- 
)f  penalties  to  enforce  obedience  of  rcgulati(jns,  then 
I'iring  [)roblcms  of  the  small  town,  handet  or  isolated 
will  be  brought  nuich  nearer  solution  and  definite 
ards  will  take  the  place  of  much  of  the  inferior  work 
1  now  exists. 

;quent  visits  to  outlying  connnunities  of  this  character 
e  underwriters'  electrical  inspectors  are  prohibitive  in 
ise,  and  no  punitive  measures  can  be  applied  by  them 
ose  wiremen,  sometimes  ignorant,  sometimes  design- 
vho  make  defective  and  dangerous  installations.  Worst 
,  one  such  installation  may  set  the  local  standard  and 
lish  prejudices  which  are  removed  with  difficulty.  The 
•writers  accomplish  very  mucli,  even  in  the  very  sparse- 
tied  Western  territories,  where  they  adopt  an  attitude 
ncern  for  the  future  of  a  wiring  installation  instead  of 
y  criticising  its  defects  at  the  time  of  inspection;  the 
course  possibly  secures  some  minor  improvements  at 
but  many  of  the  defects  come  up  again  on  the  next 
ance  inspection  a  year  or  two  later.  Of  course,  it  is 
est  policy  to  explain  every  fault  in  material,  method 
orkmanship  at  considerable  length  and  show  clearly 
how  to  eliminate  the  hazards  observed  and  how  to 
nt  their  recurrence. 

order  to  lay  wiring  standards  of  a  clear  and  simple 
cter  before  the  owners  of  buildings,  it  has  been  found 
Lil  to  supplement  the  National  Electrical  Code  with 
rules  for  different  classes  of  buildings.  These  may 
ide  still  more  useful  by  suggestions  for  avoiding  those 
ion  electrical  hazards  found  the  country  over,  such  as 
lisuse  of  pendent  cords  and  the  improper  use  of  brass- 
sockets  in  damp  places  or  near  grounded  floors,  piping 
ctures.  The  following  rules  have  been  found  very 
1  by  the  author  in  accomplishing  this  purpose: 

;     FOR     WIRING     IN     MERCANTILE     liUILDINGS     WHERE     NO 
CONDUIT   ORDINANCE    IS    IN    EFFECT. 

Service  wires  should  be  attached  only  to  petticoat 
I  insulators  on  the  outside  of  buildings. 
Porcelain  tubes  should  slant  upward  toward  the  in- 
spaced  at  least  i  ft.  apart,  or  preferably  iron  conduit 
proper  service  head  should  be  used  to  introduce  service 
juilding. 
Main    switch    and   cut-outs   should   be    placed    immedi- 

at  service  entrance,  and  preferably  on  outside  of 
ng,  so  as  thoroughly  to  protect  all  wires  inside  of 
ing.  If  inside  of  building,  they  must  be  immediately 
tside  wall,  with  feeds  directly  entering  back  of  cabinet, 
s  conduit  is  used. 

Iron  cabinets  should  be  employed  for  all  switches  and 
Lits  throughout  i)uilding.     Unless  conduit  is  employed, 

should  be  bushed  from  last  knob  or  cleat  support  into 
et. 

Mains,    feeds   and    sub- feeds   should   be   calculated   ac- 
ng  to  Rule  No.  i8,  page  31,  of  the  National  Electrical 

reckoning  6  amp  for  each  lamp  circuit  connected  to 
feeder,  and  reckoning  25  ])er  cent  over  the  capacity  in 
res  of  all  motors  connected  thereto. 
Where  the  knob  and  tube  construction  is  used,  wires 
d  be  spaced  at  least   i    in.    from  surface   wired   over, 
irted  every  4!/^  ft.,  and  separated  at  least  5  in. 
lere  open  wiring  is  used,  either  knobs  or  cleats  may  be 
)yed,  wires  to  be  supported  every  4^  ft.  and  separated 
LSt  2^  in.     Contacts  on  fittings  should  not  be  used  as 
>rts  at  end  of  runs. 
Side-wall  protection  should  be  secured  either  by  using 


double-braid  rubber-covered  wire  in  iron  conduit  from  a 
l)oint  at  least  0  ft.  above  floor  to  below  floors,  with  suit- 
able condulet  terminals ;  or  wires  may  be  placed  on  knobs 
giving  I -in.  spacing  and  protected  by  wooden  boxing  main- 
taining I -in.  spacing  around  wires  and  closed  at  the  top, 
wires  passing  through  top  with  proper  porcelain  or  flexible 
tubing  bushing;  or  wires  may  be  run  in  ordinary  iron  pipe 
if  separately  protected  from  last  knob  support  on  either  side 
of  pipe  by  separate  continuous  lengths  of  flexible  tubing. 

8.  Pendent  cords  should  hang  freely  from  their  rosette 
supports.  Portable  cords  should  be  approved  reinforced 
portable  cord. 

9.  In  show  windows  conduit  only  should  be  used  with 
proper  fittings  and  terminals,  except  where  there  is  no  win- 
dow inclosurc  and  where  lamps  are  at  least  6^-  ft.  clear  of 
window  seat. 

10.  In  basements,  toilets  and  similar  locations  only  por- 
celain or  composition  sockets  should  be  used. 

11.  For  direct-current  motors  feeds  should  be  of  size 
sufiicient  to  carry  safely  25  per  cent  more  than  normal 
ampere  capacity  of  tnotor;  with  alternating-current  motors 
feeds  should  have  at  least  double  the  current-carrying  ca- 
pacity required  by  the  normal  motor  full-load  current  and 
should  in  no  case  be  over-fused. 

12.  Wires  over  250  volts  potential  should  be  in  all  cases 
in  conduit,  and  if  over  500  volts  in  special  construction. 

13.  For  protection  of  interior  wires  against  high-voltage 
entrance,  alternating-current  secondaries  should  be 
grounded  in  accordance  with  Rule  No.  15b  of  the  National 
Electrical  Code. 

14.  All  concealed  wiring  should  be  rubber-covered;  open 
wiring  either  rubber-covered  or  slow-burning ;  conduit  wire 
double-braided,  joints  cleaned,  soldered  and  wrapped  with 
rubber  and  friction  tape.  All  fittings  should  be  such  as  have 
been  examined,  tested  and  listed  by  the  Underwriters' 
Laboratories. 

RULES    FOR    WIRING    IN    REDUCTION     MILLS. 

Besides  in  all  particulars  complying  with  the  requirements 
of  the  National  Electrical  Code,  the  following  precautions 
are  to  be  observed  particularly : 

1.  Feeds  to  be  protected  immediately  at  service  by  main 
switch  and  cut-out  for  each  building  served 

2.  All  cut-outs  throughout  building  to  be  in  standard 
iron  cabinets. 

3.  Service  wires  to  be  bushed  into  building  with  standard 
iron  conduit  extending  to  service  cut-out  cabinet  and  with 
proper  conduit  on  outer  end.  or  by  porcelain  tubes  ex- 
tending directly  into  such  service  cabinet. 

4.  In  wet  concentration  or  cyanide  mills  wires,  where  not 
run  in  completely  standard  iron-conduit  construction,  are  to 
be  on  knobs  with  all  sockets  weather-proof,  keyless,  either 
porcelain  or  composition,  circuits  being  controlled  by  snap 
switches  on  side  walls,  and  drops  where  used  to  be  soldered 
directly  to  circuit  wires  and  sui)ported  independent  of  cir- 
cuit wires. 

5.  Snap  switches  to  be  provided  with  porcelain  sub-bases 
in  open  wiring. 

6.  Where  wires  run  on  side  walls  or  posts  within  6  ft.  of 
floor  or  through  floor,  iron  conduit  to  be  used  with  double- 
braid  rubber-covered  wire  and  condulet  at  either  end. 

7.  Live  terminals  not  to  be  used  as  supports  for  wires, 
but  knob  support  to  be  placed  at  least  every  4^-4  ft. 

8.  Li  ofiices  and'  similar  locations  ordinary  cords  and 
brass  shell  sockets  may  be  used. 

9.  For  portable  lamps,  reinforced  portable  cords  and 
guarded  hand  lamps  should  be  employed. 

10.  Joints  throughout  should  be  made  mechanically  se- 
cure and  covered  with  both  rubber  and  friction  tape. 

In  the  absence  of  governmental  supervision,  the  various 
underwriters'  associations,  handicapped  as  they  often  are 
by  an  unfriendly  political  attitude,  are  nevertheless  accom- 
plishing   excellent    results    in    reducing    the    electrical    fire 
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lia/.anl  in  even  the  most  tliiiily  populated  areas.  liLstcad  of 
giving  the  impression  originally  feared  by  the  central  sta- 
tions, that  electric  wiring  is  a  source  of  nujch  mysterious 
danger,  the  result  of  close  inspection  has  been  to  establish 
a  sense  of  security  among  users  which  is  not  approached  by 
any  other  type  of  illuminanl.  The  electrical  fire  hazard  has 
become  a  constantly  lower  proportional  cause  of  fires,  even 
m  new  territories  and  tiic  less  frecjuently  inspected  districts. 
I'artially  off.sctting  the  closer  inspection  of  older  comnui- 
nities,  there  is  more  or  less  of  a  provincial  attitude,  which  is 
noticeably  absent  in  newer  districts,  where  the  adoption 
of  proveil  methods  recommended  by  inspectors  is  favored. 

The  inspector  should  be  fairly  acquainted  with  the  physi- 
cal and  connnercial  problems  of  the  various  central  stations 
in  his  territory  and  the  closest  co-operation  should  be  sought 
from  them  by  evidencing  due  appreciation  of  their  position 
and  objects.  The  life  expectancy  of  buildings  of  various 
types  of  construction  and  the  length  of  average  tenancy 
should  be  considerations  with  the  insi)ector,  since  all  these 
points  affect  the  initial  investment  which  the  owner  or  oc- 
cupant is  warranted  in  making.  A  knowledge  of  wiring 
materials  and  fittings  must  be  kept  up  through  close  rela- 
tions with  supply  houses  and  wiring  contractors,  supple- 
mented by  a  constant  study  of  general  wiring  experience 
and  the  statistics  of  electrical  fire  losses. 

The  label  service  of  the  Underwriters'  Laboratories  has 
proved  of  inestimable  value  in  the  standardization  of  prod- 
ucts, and  greatly  aids  the  work  of  the  inspector  in  numerous 
ways.  The  inspector  is,  of  course,  without  equipment  to 
carry  on  the  work  which  the  laboratories  are  now  perform- 
ing so  satisfactorily. 

The  consistent  support  and  aid  of  the  local  authorities 
is  a  great  aid  and  almost  a  necessity  to  efficient  inspection. 
The  inspector  should  bear  this  always  in  mind,  and  through 
the  exercise  of  tact  seek  to  obtain  and  hold  the  confidence 
and  co-operation  of  such  officials. 


RECENT  TELEPHONE  PATENTS. 


SERVICE    METER    SYSTEMS. 

With  the  advent  of  the  message  counter  under  normal 
control  of  the  operator  came  the  suggestion  of  the  necessity 
for  protection  against  duplicate  scoring  of  calls  on  the  one 
side  and  protection  against  failure  to  record  on  the  other. 
It  is  this  latter  that  is  provided  against  in  the  invention  of 
Mr.  C.  S.  Winston,  of  Chicago,  in  a  system  recently  patented 
by  him.  A  third  lamp  is  provided  for  each  cord  pair,  that 
is,  in  addition  to  the  usual  supervisory  lamps.  The  circuit 
of  this  third  lamp  is  controlled  by  the  calling  subscriber. 
Thus,  when  he  responds,  as  evidenced  by  his  supervisory 
relay,  the  counter  lamp  glows  until  the  operator  records 
this  successfully  completed  connection.  The  counter  lamp 
is  then  locked  out  throughout  the  connection.  Mr.  Win- 
ston's patent  is  assigned  to  the  Kellogg  Switchboard  & 
Supply  Company.  A  service  metering  apparatus  patented 
by  Mr.  Garrison  Babcock,  of  Rochester,  and  assigned  to  the 
Telechronometer  Company  is  of  the  automatic  variety  and 
furthermore  includes  an  elapsed-time  feature  as  well  as  the 
message  counter.  The  metering  devices  are  at  the  sub- 
scribers' premises  and  are  of  the  polarized  type.  When  the 
receiver  hook  rises  a  latch  secured  to  it  sets  the  pawl  of 
the  message  counter.  This  counter  operates  upon  a  circuit 
controlled  by  the  response  of  the  called  party.  The  elapsed- 
time  register  is  actuated  under  control  of  a  clock  at  the 
central.  This  clock  causes  a  reversal  of  the  current  supply 
at  stated  intervals  and  the  register  follows  these. 

NEW   MOUTHPIECES. 

Messrs.  C.  H.  Swingle  and  A.  M.  Miltenberg,  of  Chicago, 
are  the  joint  inventors  of  a  sound-intensifying  mouthpiece. 
The  shape  is  not  far  different  from  the  standard,  but  a 
cone-shaped  piece   is  mounted  in  the  sound  passage   with 


apex  outward.  A  space  is  left  all  around  between  the  < 
and  the  mouthpiece,  the  cone  being  supported  upon  a  si 
central  stud  which  rises  frouj  the  perforated  cross-parti 
The  parts  are  of  metal,  the  mouthpiece  bell,  which  is 
movable,  being  normally  held  by  a  friction  clamp  at 
line  of  the  cross-partition. 

The  mouthpiece  patented  by  Mr.  \V.  VV.  Woodrul) 
Canton,  Miss.,  is  designed  with  a  special  view  of  retail 
an  antiseptic.  A  collar  screws  into  the  transmitter 
which  carries  the  cross-partition.  An  annular  flange  i 
from  the  collar,  the  outer  surface  being  threaded, 
mouthpiece  bell  has  a  double  wall  with  a  space  betv 
into  which  the  flange  screws.  The  fit  is  such  that  the  sc 
passage  i)resents  a  smooth  bore.  The  space  between 
walls  of  the  mouthpiece  not  occupied  by  the  flange  is  l 
with  absorbent,  which  is  soaked  in  antiseptic  solution, 
fumes  of  which  are  admitted  through  perforations  in 
inner  wall. 


Letters  to  the  Editor 


ELECTRICAL  METHOD  OF  DETERMINING 
RECALESCENCE  POINTS. 


To  the  Editor  of  Electrical   World: 

Sir: — Referring  to  the  letter  of  Dr.  Karl  G( 
Frank,  appearing  in  your  issue  of  April  13,  I  beg  to 
that  the  double-reflecting  galvanometer  described  in  3 
issue  of  March  16,  page  604,  was  developed  by  the  wi 
in  the  laboratories  of  Siemens  &  Halske,  A.  G.,  Berlin 
am  sorry  that  your  printer  left  out  the  name  of  the 
tributing  firm,  which  appeared  on  the  proof. 

Neiv  York.  A.  Schr.vm: 


MAINTENANCE  OF  ORNAMENTAL  POST  LAMI 


To  the  Editor  of  Electrical  World: 

Sir: — The  system  of  lighting  business  streets  by  mi 
of  lamps  on  ornamental  iron  posts  at  frequent  intervals 
spread  with  remarkable  rapidity,  and  while  installation 
this  kind  are  to  be  found  in  all  parts  of  the  country,  do 
less  the  greatest  activity  is  in  the  country  tributar; 
St.  Paul  and  Minneapolis,  in  which  the  development 
reached  a  stage  where  numerous  towns  of  less  than 
inhabitants  have  taken  up  the  matter.  In  fact,  no  tl 
in  that  locality  of  5000  inhabitants  or  more  without 
a  system  can  now  be  considered  up  to  date. 

It  seems  proper  at  this  stage  of  the  development  of 
kind  of  business  to  utter  a  word  of  caution  as  to  its  fu  ' 
If  this  system  is  to  remain  popular  and  is  to  be  mainta! 
by  merchants  or  the  public  after  the  novelty  wears  0: 
is  very  important  that  the  lamps  and  globes  be  pro[l 
cleaned  and  maintained.  In  some  places  where  this  sy  i 
has  been  installed  lack  of  proper  maintenance  is  < 
evident.  Globes  are  allowed  to  collect  dirt.  Burnec 
lamps  are  not  renewed.  Occasionally  a  globe  wil  ' 
missing  altogether.  Now,  an  ornamental  system  of  s  « 
lighting  of  this  kind  is  anything  but  ornamental  if  (■ 
properly  maintained.  Unfortunately,  in  some  cases  i 
maintenance  of  these  ornamental  systems  is  not  in  i 
hands  of  the  central-station  company  and  is  therefore  t 
as  likely  to  be  looked  after  in  a  systematic  manner  as  ' 
were  done  by  contract.  Even  if  the  central-station  n 
pany  is  not  inclined  to  live  up  to  its  contract  to  maii" 
these  lamps  properly,  the  protests  of  the  property  ow'r 
will  soon  force  it  to  do  so;  but  if  the  property  owner;  f 
depended  upon  to  do  it  themselves  or  through  some  1^ 
representative,  the  matter  is  much  less  likely  to  be  lo^' 
after   closely. 

Chicago,  III.  S.  M.  GoRG, 
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Generators,  Motors  and  Transformers. 

igle-Phasc  Commutator  Motors. — Paul  Muli.er. — 
conclusion  of  his  paper  read  before  the  Dresden  Elec- 
Socicty  on  single-phase  commutator  motors  of  the 
mann  Company.  The  critical  comparison  of  the  series 
epulsion  motor  leads  the  author  to  the  conclusion  that 
inly  real-  advantage  of  the  repulsion  motor  is  speed 
ation  by  displacement  of  the  brushes.  The  company 
ieveloped  a  kind  of  combined  series-repulsion  motor, 
ompensate  exactly  the  conmiutation  emf  (which  is 
jced  in  the  short-circuited  armature  coils  by  the  re- 
1  of  the  current)  use  is  made  of  a  peculiar  kind  of 
ensation  winding.  It  consists  in  general  of  from  three 
.^e  coils  per  pole.  Heretofore  these  were  connected 
^s  in  series.  In  the  new  arrangement,  however,  these 
are  connected  in  parallel  and  the  numbers  of  the  turns 
e  coils  are  calculated  from  certain  rules. — Elek.  Zeit., 
h  28,  1912. 

namo  Design. — A.  E.  Clayton. — The  conclusion  of 
lathematical  paper  on  the  design  of  dynamo-electric 
inery  in  which  he  deals  with  the  design  of  dynamo- 
■ic  machines  from  the  point  of  view  appertaining  to 
idividual  pole  group. — London  Electrician,  March  29, 

oling  Devices  for  Dynamos. — Karl  Czeija. — The  first 
of  an  article  illustrated  by  numerous  diagrams  show- 
he  evolution  of  cooling  arrangements  for  high-speed 
110s.  The  article  is  to  be  concluded. — Elek.  Zeit., 
h  28,   1912. 

Itage  Drop  of  Transformers. — H.  Engel. — The  author 
a  diagram  for  the  determination  of  the  voltage  drop 
arious  phase  differences  in  a  transformer.  The  dia- 
ls quite  similar  to  the  diagrams  of  Hunzinger  and 
lemann,  but  is  derived  by  the  author  in  a  simpler  man- 
-Elek.  Zeit.,  March  28,  1912. 

•asurement  of  Slip. — W.  Angermann. — A  translation 
s  recent  German  paper  on  the  measurement  of  the  slip 
iduction  motors,  the  method  being  based  on  the  fact 
the  filament  of  a  lamp  supplied  with  alternating  cur- 
vibrates  if  placed  in  a  constant  magnetic  field. — Lon- 
Electrician,  March  29,   1912. 

Lamps  and  Lighting. 

e  Thomson  Effect  in  and  the  Thermal  Conductivities 
ungsten,  Tantalum  and  Carbon  at  Glowing  Tenipcra- 
. — A.  G.  Worthing. — An  abstract  of  an  American 
ical  Society  paper.  In  the  investigation  of  the  losses  in 
idescent  lamps  due  to  the  cooling  effects  of  the  sup- 

and  the  leading-in  wires  a  variation  was  noticed  which 
ascribed  to  the  Thomson  effect.  The  suggestion  was 
;  by  Hyde  at  that  time  that  the  same  method  might  be 
to  study  the  Thomson  effect.  This  has  been  done.  The 
od  of  observation  is  the  same  as  before.     The  observa- 

consist  essentially  in  the  determination  by  an  optical 
metric  method,  in  the  case  of  an  incandescent  lamp,  of 
:ime  rate  of  energy  radiation  per  unit  of  length  for 
ents  of  filament  in  the  neighborhood  of  a  support  or 
ng-in  wire  as  a  function  of  their  distances  from  the 
iprt  or  leading-in  wire,  (a)  when  the  current  through 
'lement  of  filament  is  flowing  toward  the  cooling  sup- 
'  (b)  when  in  the  opposite  direction.  The  difference 
teen  these  two  quantities  is  in  part  due  to  the  Thomson 
it.  From  the  results  so  obtained  the  Thomson  effect 
ithe  ratio  of  thermal  conductivity  to  the  electric  con- 
^vity  may  be  calculated  by  means  of  formulas  given  in 
I'aper.  Some  of  the  results  are  shown  here  in  the  tables. 
in  these  results,  together  with  some  thermoelectric  re- 


sults on  tungsten  and  tantalum  by  Coblentz  are  handled 
thermodynamically,  it  is  found  that  a  tungsten-tantalum 
thermocouple  at  high  temperatures  is  about  four  times  as 
sensitive  as  a  platinum-platinum  rhodium  thermocouple. 
It  is  evident  that  the  Peltier  emf  between  two  metals  may 
be  measured  by  a  method  similar  to  the  foregoing.    All  that 

COEFFICIENTS    OF    THOMSON    EFFECT    IN     MICROVOLTS    PER 
DEGREE. 


Absolute  Temperature,  Degrees 

1,600 

1,800 

2,000 

2,100 


Carbon 


lO'"  X  THERMAL      CONDUCTIVITY -;- ELECTRICAL       CONDUCTIV- 
ITY,  IN    C.G.S.   ELECTROMAGNETIC   UNIT.S. 


Absolute  Temperature,  Degrees. 

Tun^^sten. 

Tantalum. 

Carbon 

1  600                    

56 

73 

94 

103 

27 
33 
46 

56 

280 

1,800     

270 

2  000                    

260 

2,100 

240 

is  essential  is  to  determine  tlic  change  in  the  rate  of  heat 
conduction  along  a  filament  composed  of  the  two  metals 
welded  together,  in  passing  from  one  side  of  the  junction 
to  the  other.  Such  measurements  are  contemplated. — 
Physical  Reviezv,  February,  1912. 

Illumination  of  Printing  Works. — Two  papers  presented 
before  the  British  Illuminating  Engineering  Society.  One, 
by  J.  Eck.  deals  with  the  illumination  of  printing  works 
by  electricity;  the  other,  by  F.  W.  Goodenough,  with  the 
illumination  of  printing  works  by  gas. — London  Elec- 
trician, March  29,   1912. 

Installations,  Systems  and  Appliances. 

German  Electrical  Industry. — A  continuation  of  the  long 
statistical  review.  In  concluding  the  discussion  of  the 
general  present  commercial  situation  in  Germany  the  very 
high  taxes  which  the  industries  of  Germany  have  to  bear 
are  pointed  out.  The  taxes,  including  the  expenses  for 
obligatory  workingmen's  insurance,  amounted  in  1909  to 
3.5  per  cent  of  the  invested  capital  and  to  39  per  cent  of 
the  dividends.  The  electrical  industry  is  then  considered  in 
detail  and  a  large  table  is  given  of  the  German  electrical 
import  and  export  trade.  While  the  amount  of  exports  is 
satisfactory,  the  prices  received  in  the  export  trade  have 
not  been  as  satisfactory.  The  number  of  working  people 
in  January,  191 1,  was  64,016  (against  59,163  the  year 
before).  Of  these,  50,643  were  men  and  13,373  were 
women,  so  that  the  number  of  workingmen  was  3.8  times 
the  number  of  workingwomen.  The  article  is  to  be  con- 
tinued.— Elek.  Zeit.,  March  28,  191 2. 

Increasing  the  Sales  of  Energy  from  Central  Stations. — 
E.  WiKANDER. — A  report  made  before  the  Berlin  Elec- 
trical Society  on  means  of  increasing  the  sale  of  electrical 
energy  from  central  stations.  The  following  methods  are 
considered:  Free  or  partially  free  installation  (including 
the  Gothenburg  free-for-one-year  system,  which  was  re- 
cently described  in  the  Digest)  ;  the  introduction  of  new 
method  of  charging  for  electrical  energy;  reduction  of  the 
meter  rent;  solicitation  and  advertising  propaganda;  rent 
and  sale  of  electrical  apparatus  under  an  instalment  plan. 
Finally  the  central-station  manager  should  be  given  a  free 
hand. — Elek.  Zeit.,  March  28,  1912. 
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Wires.   \\  iriii);  aiul  Comiiiits. 

JJi}ihl  iiision  roin-litui  Line  Insulators. — J.  I.isk.ak- 
TKN. — A  paper  read  hi-tOrc  the  Maiicliester  section  of  the 
(l^rilish)  Institmioti  of  I'.Iectrical  l'",iij,'ineers.  Tlic  aiitlior 
altir  disciissiii};  tlie  properties  of  eleclncal  jjorcelaiii  >;oes 
on  to  (leal  with  the  various  forms  of  pin  and  suspension 
insulators,  the  considerations  that  arise  m  their  desij,Mi  and 
tiieir  .nenerai  operating;  fralures.  The  testing  of  tiie  in 
sulators  is  also  dealt  with. — London  l-.lfctric'uiu.  March 
29,   191  J. 

Oi'i  rlicad-l.inc  (.'oiislnatioii. — !•".  SuEciiriNC. — An  illus- 
trated description  of  a  new  method  of  overhead-line  con- 
struction in  city  streets  where  esthetic  considerations  are 
ol  importance.  There  are  no  poles  used,  but  si)an  wires  are 
stretched  across  the  street  and  the  conductor  lines  are  sus- 
pended  from  the  span  wires. — FJck.  Zcil..  March  28,   1912. 

Klectrophysics  and  Magnetism. 

Stratification  and  Capacity  of  Carborundum. — (iEOKGEW. 
I'iKK(  E  .\Nn  RiiYS  D.  ICvANS. — An  article  giving  an  account 
of  an  experimental  investigation  in  wiiich  the  authors  find 
that  a  fragment  of  carborundum,  with  certain  attachments 
of  the  electrodes,  shows  a  large  electrostatic  capacity. 
Measurements  are  given  of  this  capacity  in  two  typical 
cases.  The  capacity  measurements  with  two  specimens  are 
given  for  ditTerent  voltages  and  different  frequencies  of 
charge  and  discharge.  The  capacity  of  one  of  the  speci- 
mens was  about  0.006  mf ;  that  of  the  other  about  0.022  mf. 
The  discussion  of  the  measurements  is  followed  by  an 
account  of  a  microscopic  and  electrical  investigation  of 
the  carborundum,  which  shows  that  the  carborundum  crystal 
is  made  up  of  an  insulating  mass  permeated  by  fine  layers 
of  conducting  material.  These  conducting  layers  are  nearly 
parallel,  and,  separated  as  they  are  in  the  crystal  by  non- 
conducting sheets,  form  a  natural  electrical  condenser,  pro- 
vided electrical  contacts  are  made  to  two  conducting  layers 
that  do  not  happen  to  short-circuit  within  the  crystal.  So 
far  as  the  present  experiments  show,  the  action  of  the  car- 
borundum as  a  detector  for  electric  waves  and  as  a  rectifier 
for  electric  currents  is  independent  of  its  action  as  a 
capacity.  But  it  will  detect  electric  waves  or  rectify  only 
provided  contact  is  made  to  one  or  more  of  the  conducting 
strata.  It  may  detect  electric  waves  with  an  adjustment 
that  shows  no  capacity  by  the  present  method  of  measuring 
capacity.  On  the  other  hand,  with  every  adjustment  at 
which 'the  authors  found  capacity  they  found  also  rectifica- 
tion and  detection  of  electric  waves. — Proceedings  Amcr. 
Acadony  of  Arts  and  Sciences,  Vol.  47.  No.  21,  March, 
1912. 

El.ctric  Currents  from  Carbon  at  High  Temperatures. — 
J.  A.  Harker. — In  the  course  of  some  electrical  furnace  ex- 
periments the  author  made  the  following  observation.  If 
two  electrodes  are  placed  in  the  furnace  without  being  con- 
nected to  a  source  of  energy  but  connected  with  an  amme- 
ter on  the  outside,  the  ammeter  will  show  a  current  when 
the  two  electrodes  are  at  places  of  different  temperatures 
in  the  furnace.  By  making  one  electrode  movable  and 
using  some  periodic  device  for  moving  the  electrode  to  and 
fro  it  is  possible  to  produce  an  alternating  current  of 
very  low  frequency.  Another  experiment  was  as  follows : 
Instead  of  two  electrodes  two  coaxial  tubes  are  used 
mounted  within  the  furnace.  Brass  is  used  for  the  central 
smaller  tube,  through  which  a  rapid  current  of  water  is 
sent ;  this  forms  the  "cold"  electrode.  The  surrounding 
larger  tube  of  carbon  constitutes  the  hot  electrode  and  re- 
ceives its  heat  from  the  furnace.  The  electrodes  are  in- 
sulated, and  into  the  annular  space  between  them  hydrogen 
or  nitrogen  is  continually  passed.  No  potential  is  applied, 
but  currents  are  again  obtained,  which  change  in  a  par- 
ticular way  shown  in  a  diagram  while  the  temperature  of 
the  furnace  is  gradually  raised.  On  taking  down  the  ap- 
paratus after  such  an  experiment  the  authors  found  that 
the  brass  tube  was  coated  over  most  of  its  length  with  a 


thick  and  coherent  deposit  of  carbon  wliicii  had  evidet 
crossed  over  from  the  hot  electrode. — l.ondon  l:lcctr\c\ 
March  22,  1912. 

Thermal  Insulation  of  I'urnacc  Walls. — (  aki.  IIekinc 
•An    article    in    which    the    author    briefly    summarizes 
salient   features  and  conclusions  reached  by  him   in   forii 
papers    as    to    the    best     way    of    calculating    the    heat   1 
tlirough    furnace    walls    and    interpreting    the    results, 
recommends  the  use  of  thermal  resistances  and  resistivil 
instead  of  conductances  and  conductivities  and  to  use 
thermal    oinn    as    the    fundamental    unit. — Met.    and   Ck 
luig'ini.^.   I'ebruary,   ii;i2. 

Oriyin  of  /Vadium. —  !•".  .St)!):, v. — A  jjaper  presented 
fore  the  Royal  lnstituti(jn  in  London  on  his  long-contini 
experinienta!  attempts  to  trace  the  growth  of  radium  fr 
uranium.  Mis  main  results  were  negative.  Some  sli 
indirect  evidence  of  uranium  as  the  primary  parent 
radium  was  obtained,  hut  the  extremely  slow  growth 
radium  suggests  the  existence  of  an  intermediate  prod 
l)etween  uranium  and  radium,  which  is  probably  ionit 
This  is  chemically  identical  both  with  uranium  X  and  w 
thorium. — London  Electrician,  March  22,  1912. 

Magnetic  Rotation  and  Ellipticity. — Paul  D.  Foote. — 
account  of  an  experimental  investigation  in  which  the  m, 
netic  rotation  and  ellipticity  by  reflection  at  normal 
cidence  have  been  measured  throughout  the  visible  sp 
trum  for  massive  mirrors  of  iron,  cobalt,  nickel,  steel,  in\ 
magnetite  and  Heusler's  alloy.  The  ellipticity,  the  inve: 
gation  of  which  was  the  main  object  of  the  work,  i 
which  has  not  been  studied  extensively  by  other  observe 
was  found  to  be  consistent  with  what  might  be  expec 
from  the  work  which  had  been  done  in  transmission.  1 
the  majority  of  substances  tested  it  was  negative  throu; 
out,  but  for  others  it  changed  sign  within  the  visible  sp 
trum.  As  with  transmitted  light,  the  ellipticity  of  the 
fleeted  light  in  every  case  was  found  proportional  to 
intensity  of  magnetization  for  all  wave-lengths. — Ph 
Rev..  February,  1912. 

Laiv  of  Induction. — F.  Emde. — A  mathematical  note  w 
reference  to  a  recent  article  by  Jenkin  on  the  meaning  c 
certain  function  in  Maxwell's  formula  for  the  law  of 
duction. — London  Electrician,  March  22,  1912. 

Electrochemistry  and   Batteries. 

Electric  Resistivity  and  Polarization  Emf  of  a  Mixturi 
Clay.  Feldspar  and  Qiuirtz. — A.  A.  Somerville  and  0. 
Buckley. — An  abstract  of  a  Physical  Society  paper.  I 
tery  samples  containing  English  ball  clay,  feldspar  1 
quartz  were  molded  in  the  form  of  rods  about  i  cm  in  diij 
eter  and  3  cm  to  5  cm  in  length  and  baked  at  a  temperai 
of  1 100  deg.  C.  Electrical  connections  were  made  by  ffl 
ing  nickel  wires  through  holes  near  each  end  of  a  ;j 
Such  a  piece  of  pottery  is  an  insulator  at  ordinary  tempo 
tures,  but  becomes  a  conductor  at  higher  temperatures, 
does  not  follow  the  most  simple  form  of  Ohm's  I 
/  =  E/R,  but,  owing  to  something  like  a  polarization  efit 
this  becomes  a  conductor  to  which  the  form  of  the  equat  1 
/=  {E  —  e)/R,  is  applicable.  R  is  measured  and  !■ 
eliminated  by  using  an  alternating-current  device,  a  sech  1 
eter,  in  connection  with  a  dry  cell  and  Wheatstone  bri  - 
Temperatures  are  measured  by  means  of  a  platinum  re:; 
ance  thermometer  and  indicated  on  an  automatic  recorr 
The  heating  is  accomplished  by  means  of  a  tubular  re  ' 
ance  furnace.  The  resistance  of  one  of  these  rod." 
pottery  behaves  much  like  that  of  glass,  porcelain,  qu:: 
and  the  Nernst  glower.  It  is  10,000,000  ohms  at  alJ 
550  deg.  C.  and  decreases  rapidly  as  the  temperature  1 
creases  until  at  iioo  deg.  C.  it  measures  approximfl] 
15,000  ohms.  When  a  direct  current  is  passed  throu^  ' 
piece  of  the  pottery  a  polarization  or  counter  emf  is  > 
duced  which  is  represented  in  the  above  equation  b' 
The  specimen  is  charged  for  a  given  time,  at  a  def-' 
temperature,  by  a  certain  voltage.     A  switch  is  then  thr " 
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)  connect  it  into  a  potentiometer  circuit  and  a  balance  is 
btained  giving  the  value  of  e  as  quickly  as  possible,  usually 
ftcr  only  a  few  seconds.  The  time-decay  curve  of  e  is 
len  determined.  During  the  whole  experiment  the  piece  of 
ottery  is  suspended  by  means  of  its  lead  wires  in  the  fur- 
ace.  Nickel  leads  have  been  used.  It  is  found  that  e  is  a 
unction  of  the  charging  voltage,  time  of  charging  and 
imperature.  It  increases  rapidly  as  the  charging  voltage 
oes  up  to  about  6  volts  or  8  volts  and  tlien  slowly  as  the 
Ltter  moves  up  to  no  volts.  It  increases  with  time  rapidly 
jr  about  two  minutes  and  thereafter  slowly.  It  decreases 
5  the  temperature  increases.  The  maximum  polarization 
r  counter  emf  obtained  is  about  2  volts.  The  rate  of  dis- 
large  is  dependent  on  temperature,  time  of  charging,  and 
laterial  and  size  of  electrodes,  leads  or  connectors  used, 
he  rate  of  discharge  increases  as  the  temperature  increases 
id  decreases  as  tlie  time  of  charging  increases.  The  rate 
[  discharge  also  decreases  as  the  size  or  number  of  nickel 
ires  used  as  leads  is  increased.  If  nichrome  is  used,  the 
obtained  is  the  same  as  for  nickel,  but  in  the  case  of  the 
Hoy  the  decay  or  discharge  is  much  more  rapid.  If  iron 
ads  are  used,  the  e  obtained  is  slightly  higher  than  is  the 
ise  when  using  nickel  and  the  discharge  is  also  more  rapid. 
-Physic.  Rev.,  February,  1912. 

Pinch-Effect  Furnace. — Caki.  Heking. — A  note  stating 
lat  recent  tests  have  shown  that  practically  no  wearing 
ivay  takes  place  of  the  resistor  tubes  (made  of  a  special 
)rm  of  magnesite)  in  a  pinch-effect  furnace  due  to  the 
5w  of  heated  metal. — Met.  and  Chem.  Eng'ing,  April,  1912. 
Volume  Changes  in  Storage  Battery  Electrodes. — C. 
GONE. — The  author  first  notes  Schoop's  method  in  which 
le  weight  changes  in  accumulator  plates  on  charge  and 
scharge  may  be  studied  directly  by  the  aid  of  a  balance. 
e  then  describes  a  new  method  of  H.  Hobel,  whi-ch  is  an 
laptation  of  the  Poggendorf-Gauss  mirror  method  to  the 
rect  observation  of  the  working  changes  in  the  volume 
F  accumulator  plates  by  determining  their  change  in  height, 
his  method  is  applicable  to  the  comparison  of  pasting  and 
•orming"  methods,  and  appears  to  be  quite  suitable  for 
le  rapid  testing  of  new  types  of  accumulators. — London 
lee.  Review,  March  22,  1912. 

Electrolytic  Detinning. — A  description  of  three  Italian 
ants  in  which  metallic  tin  is  recovered  from  tin  sheet 
rap  by  an  electrolytic  process.  A  sodium  hydrate  solu- 
:>n  is  used  with  the  tin  sheet  scrap  in  baskets  as  anodes 
id  iron  plates  as  cathodes. — Met.  and  Cheni.  Eng'ing, 
pril,   1912. 

Storage  Batteries. — H.  Beckm.\nn. — His  Turin  Congress 
iper  deals  with  the  present  status  of  the  technics  of  sta- 
Dnary  storage  batteries  and  of  storage  batteries  for  auto- 
obiles  and  for  general  traction  purposes. — L'Electricien, 
arch  16  and  23,  1912. 

Aliiminnm. — G.  Flusin. — A  statistical  article  on  the  pro- 
iction  of  aluminum  in  the  world,  with  a  list  of  the  chief 
)mpanics  producing  aluminum  in  different  countries. — La 
umiere  Elec,  March  23,  1912. 

Liquefied  Gas  Cells. — A.  Berth ier. — The  first  part  of  an 
tide  on  the  possibilities  of  the  direct  transformation  of 
e  calorific  energy  of  fuel  into  electrical  energy.  While 
?retofore  experiments  have  been  made  chiefly  with  aqueous 
ilutions,  the  authoir  proposes  to  investigate  the  possibilities 
'  the  use  of  oth-ern^'ilds  than  water  and  especially  of 
luefied  gases. — L^-^Svnnicre  Elec,  March  23,  1912. 

Units,  Memurements  and  Instruments. 

British  National  Physical  Laboratory. — The  first  part  of 
1  account  of  the  jKwJc  at  the  (British)  National  Physical 
aboratory  in  \()\*i.  A  new  optical  building  and  a  building 
)r  metallurgy  are  in  course  of  erection.  F.  E.  Smith  has 
ade  during  the  year  a  large  nun)bef  of  preliminary  ex- 
:riments  with  the  Lorenz  apparatus  leading  to  certain 
odifications  in  detail,  which  may  materially  increase  the 
rcuracy  of  the  measurements.     The  co-operative  work  in 


continuation  of  researches  carried  out  in  1910  at  the 
Bureau  of  Standards  at  Washington  has  been  continued, 
with  the  object  of  completing  the  international  specifica- 
tions for  the  silver  voltameter.  Some  experiments  have 
been  made  by  Campbell  in  the  construction  of  mutual  in- 
ductances with  temperature  compensation.  Methods  of  com- 
parison of  resistance  with  mutual  inductance  have  been 
employed  for  the  derivation  of  the  value  of  the  ohm  in 
absolute  units.  Comparative  tests  of  total  energy  and 
hysteresis  loss  in  iron  sheets  have  been  made  with  the  co- 
operation of  the  Bureau  of  Standards  and  of  the  Reichsan- 
stalt.  The  results  obtained  in  the  three  laboratories  are  in 
satisfactory  agreement.  An  investigation  by  Raynor  shows 
that  under  certain  circumstances  the  long-continued  applica- 
tion of  a  lower  pressure  may  be  much  more  deleterious  to 
insulation  than  a  higher  pressure  acting  for  a  shorter  time. 
The  following  numbers  of  tests  were  made  in  191 1,  the 
figures  in  parentheses  being  the  numbers  of  tests  in  the 
preceding  year,  1910:  In  191 1  there  were  made  269  "electric 
measurements"  (against  172  in  1910),  2203  (1810)  "electro- 
technical"  tests,  920  (480)  photometric  tests,  582  (496) 
thermometric  tests,  5106  (5308)  optical  tests,  2974  (i860) 
meteorological  tests,  17.665  (18,366)  taximeter  tests,  283 
(159)  tests  in  the  engineering  department,  five  tests  in  the 
new  "national  tank,"  and  37,145  (36,395)  tests  in  the  ob- 
servatory department.  An  account  is  given  of  the  work 
proposed  for  the  year  1912.  The  chief  work  to  be  com- 
pleted as. regards  the  fundamental  units  is  the  determina- 
tion of  the  ohm.  Further  experiments  with  the  Ayrton- 
Jones  current  weigher  will  be  made.  In  continuation  of 
the  co-operative  work  with  the  standardizing  laboratories 
of  America,  France  and  Germany  comparisons  of  the  new 
mercury  standards  of  resistance  and  of  standards  of  emf 
will  be  made.  It  is  proposed  to  make  such  further  experi- 
ments on  standard  cells  and  on  the  silver  voltameter  as  are 
suggested  by  the  work  of  the  Washington  technical  com- 
mittee. The  results  of  the  co-operative  experiments  should 
enable  the  international  specifications  to  be  completed.  Im- 
provements will  be  made  in  the  apparatus  for  the  produc- 
tion of  high-frequency  oscillations  and  in  the  construction 
of  inductances  and  condensers.  In  the  magnetic  work  it 
is  proposed  to  investigate  a  new  method  of  testing  iron 
rods  and  strips.  The  power-factors  of  standard  condensers 
and  their  variations  with  frequency  will  be  further  investi- 
gated. A  subdivided  series  transformer  for  the  measure- 
ment of  small  currents  will  be  completed  and  its  behavior 
investigated.  Work  will  be  continued  in  1912  with  a  view 
to  insuring  still  further  the  constancy  and  the  uniformity 
of  the  common  unit  of  candle-power  used  in  Great  Britain, 
France  and  America.  Work  is  particularly  wanted  in  the 
direction  of  ascertaining  the  order  of  agreement  which  re- 
sults from  the  dift'erent  methods  which  are  used  for  stand- 
ardizing high-efficiency  lamps  in  terms  of  the  unit  of 
candle-power,  and  international  comparisons  are  on  foot  and 
in  contemplation  with  this  end  in  view.  The  investigation 
of  the  personal  differences  which  arise  when  lights  of 
different  colors  are  being  compared  will  be  continued.  The 
report  is  to  be  concluded. — London  Electrician.  March 
22,  1912. 

Formulas  and  Tables  for  the  Calculations  of  Mutual  and 
Self-Inductance. — Edward  B.  Rosa  and  F.  W.  GrOver. — A 
long  treatise  of  237  pages,  in  which  the  authors  have 
brought  together  all  the  formulas  which  are  of  value  in  the 
calculation  of  mutual  inductance  and  self-inductance,  par- 
ticularly in  non-magnetic  circuits  when  the  frequency  of  the 
current  is  low  enough  to  assure  sensibly  uniform  distribu- 
tion of  current.  Where  several  formulas  are  applicable  to 
the  same  case,  the  especial  advantage  of  each  is  pointed  out 
and  it  is  indicated  which  is  best  adapted  to  precision  work. 
There  are  ten  chapters:  Mutual  inductance  of  two  coaxial 
circles;  mutual  inductance  of  two  coaxial  coils;  mutual  in- 
ductance of  coaxial  solenoids;  mutual  inductance  of  a  circle 
and    a   coaxial    single-layer   cnil ;    the    self-inductance   of   a 
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circular  rin^'  of  circular  section;  the  silf-iuductaucc  of  a 
sinylc-laycr  coil  or  solenoid;  the  sclf-iiuluctancc  of  a  circu- 
lar coil  of  rectangular  .section;  self  and  mutual  inductance 
of  linear  conductors;  formulas  for  geometrical  and 
aritiimetical  mean  distances;  high-frequency  formulas  and 
examples.  An  appendix  gives  tables  of  constants  and  func- 
tions useful  in  the  calcidation  of  mutual  inductance  and 
self-inductance — Ihillctiii  Bureau  of  Sttiiidanls.  Vol.  V'lII, 
No.   I.   Jan.   I,  1912. 

h'adiiitioii  ryromctry. — G.  A.  Shook. — The  first  i)arl  of  a 
series  of  articles  on  radiation  pyromctry.  In  the  ])rcsent 
instalment  the  author  di.scusses  the  principle  of  temperature 
scales  and  tlie  loss  of  radiation,  especially  the  total  radiation 
law  and  the  law  for  the  distribution  of  the  energy  radiation 
in  the  spectrum. — Met.  ami  Clicm.  Eng'ing,  April,   1912. 

Effect  of  Direct  Currents  and  Alternating  Currents  on 
Insulators. — A  note  on  tests  made  by  Laporte,  de  la  Gorge 
and  Girault  on  the  behavior  of  the  insulating  media  used 
for  cables,  with  direct  currents  and  alternating  currents, 
and  with  alternating  currents  of  low  and  high  frequencies. 
It  appears  that,  although  alternating  currents  break  down 
the  insulation  much  more  readily  than  direct  currents,  the 
ratio  between  the  voltage  in  each  case  necessary  to  cause  a 
break-down  varies  with  the  material  used.  In  the  case  of 
dry  paper,  for  example,  this  ratio  is  1:1.8;  with  caoutchouc 
it  is  1 :2.6;  well-insulated  cellulose  gives  the  ratio  i  :3.2,  and 
air  gives  the  ratio  i  :i.i.  In  certain  cases  glass  gives  the 
ratio  I  :6.3,  so  that  with  glass  insulation  direct  current 
would  require  less  than  one-sixth  of  the  insulating  medium 
that  would  be  necessary  in  the  case  of  alternating  current. 
As  regards  the  influence  of  the  number  of  alternations  per 
second  on  the  breaking-down  voltage  of  various  dielectrics, 
the  following  figures  show  the  ratio  of  those  voltages  for 
currents  whose  frequencies  are  respectively  25  and  500 : 
Glass,  1.45;  presspahn,  1.42;  ebonitem,  1.23;  mica,  1.18;  oil, 
0.92,  and  air,  0.95.  The  figures  show  that  higher  numbers 
of  alterations  increase  the  stress  on  the  dielectric,  except 
in  the  case  of  oils  and  gases. — London  Electrician,  March 
22.  1912. 

Three-Phase  Meter  Connections. — In  last  year's  report  of 
the  British  National  Physical  Laboratory  it  is  stated  that 
difficulties  have  frequently  arisen  in  the  use  of  two-element, 
three-phase    watt-hour    meters    on    account    of    dififerences 
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Three-Phase    Meter   Connection. 


w'hich  take  place  in  the  rate  of  the  meter  according  to  which 
element  is  connected  to  the  leading  and  which  to  the  lagging 
phase  of  the  system.  British  manufacturers  of  three-phase 
meters  have  been  consulted  with  a  view  to  securing  a 
uniform  system  of  marking  or  coloring  meter  phases,  so 
that  in  the  connecting  up  of  meters  there  shall  be  no  doubt 
as  to  how  the  elements  are  to  be  connected  to  the  system. 
The  connections  agreed  upon  are  shown  above. — London 
Electrician,  March  29,  1912. 


I'owcr-Eactor  and  Conductivity  of  Dielectrics. — J.  A. 
li.KMiNG  ANiJ  G.  li.  I.)YKE. — An  illu.stratcd  paper  on  the 
power-factor  and  conductivity  of  dielectrics  when  tested 
with  alternating  currents  of  telephonic  frequency  at  varioui 
temperatures.  In  the  first  part  of  this  paper  h'leming  dis- 
cus.ses  the  conductance  of  dielectrics  to  alternating  current! 
and  suggests  an  arrangement  of  non-absf)rptive  coiidenseri 
and  resistances  which  imitates  the  phenomena  exhibited  by 
condensers  whose  dielectrics  possess  absorption  and  residua! 
charge  characteristics,  lie  also  discus.ses  the  application 
of  the  electron  theory  U)  dielectric  conduction.  In  the 
second  part  of  the  paper  a  scries  of  experiments  are  de- 
scribed for  determining  the  conductivity  of  various  dielec- 
trics, and  the  results  are  summarized  in  tables. — Londot 
Electrician,  March  29,  19 12. 

Operating  Cost  of  Telephone  Exchanges. — C.  L.  van  de» 
Bii.T. — A  statistical  article  giving  data  on  the  cost  of  opera- 
tion of  the  telephone  exchanges  in  Haag,  Rotterdam  and 
Amsterdam.  It  is  emphasized  that  to  get  a  satisfactory  , 
basis  of  comparison,  the  costs  per  call  should  be  compared, 
— Elek.  Zcit.,  March  28,  1912. 


Book  Review 


Principles  of  Electrical  Engineering.  By  Harold  Pen- 
der, Ph.D.  New  York:  McGraw-Hill  Book  Company, 
438  pages,  136  illus.    Price,  $4. 

The  present  is  the  first  completed  edition  of  a  treatise 
the  preliminary  edition  of  which  was  reviewed  on  page  935 
of  our  issue  for  April  13,  191 1.  Certain  sections  of  the 
book  have  been  rearranged  and  more  fully  developed,  and 
examples  have  been  added  in  each  chapter  for  the  purpose 
of  illustrating  the  principles  discussed  and  summarized  at 
the  end  of  the  chapter.  The  general  character  of  the 
treatise  has  not  been  altered,  and  hence  the  review  of  the 
earlier  edition  applies  to  this  edition  also. 

In  no  respect  has  the  author  attempted  to  avoid  the  use 
of  calculus ;  neither  has  he  made  any  attempt  to  employ 
calculus  where  its  use  is  not  fully  justified  by  the  interrela- 
tions of  the  phenomena  being  discussed.  As  a  matter  of 
fact  the  book  represents  one  of  the  best  examples  of  the 
proper  use  of  calculus  as  the  logical  mathematical  tool  for 
assisting  in  simplifying  the  problems  encountered  in  elec- 
trical engineering  calculations.  Dr.  Pender  has  done  ex- 
cellent work  in  showing  that  calculus  can  be  employed,  and 
should  be  employed,  as  a  labor-saving  device  for  the  reader 
as  well  as  for  the  writer,  which  latter  result  seems  to  have 
been  the  only  one  considered  by  the  large  majority  of 
writers  who  have  used  this  shorthand  method  of  repre- 
senting physical  relations. 

To  an  extent  that  will  appeal  strongly  to  all  readers  of  the 
book  and  all  persons  who  will  use  it  for  instructional  pur- 
poses. Dr.   Pender  has  explained   fully  the  exact  physical 
relations  represented  by  each  mathematical  equation  and  has 
accompanied  each  mathematical  transformation  with  a  clear 
statement  of  its  physical  significance.     The  subjects  treatedj 
in  this  excellent  manner  include  electrostatic,  electromag-! 
netic,     continuous-current     and     alternating-current     phe-| 
nomena.    One  of  the  nine  chapers  is  devoted  to  the  symbolic' 
method  of  representing  vectors  in  alternating-current  prob-l 
lems,  while  the  concluding  chapter  contains  a  discussion  of 
the  application  of  this  method  to  problems  relating  to  three- 
phase  circuits.     The  book  can  be  recommended  highly  foi' 
the  person  who  is  familiar  with  calculus  and  wishes  to  applj! 
his  knowledge   in   acquiring   information   quickly   concern 
ing   electromagnetic   phenomena,    for   the    person    familiai 
with  electromagnetic  phenomena  who  wishes  to  learn  hov 
to  apply  calculus  most  simply  in  engineering  problems,  anc 
for  the  person  w^ho  wishes  to  acquire  simultaneously  accu 
rate  information  concerning  electrical  engineering  relation: 
and  the  logical  application  of  calculus  in  engineering. 
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New  Apparatus  and  Appliances 


APPLICATION  OF  CABLE  CLAMPS. 


PORCELAIN  CONNECTOR. 


riie  accompanying  illustrations  show  the  application  of 
:  cable  clamp  manufactured  by  W.  N.  Matthews  Si- 
other,  St.  Louis,  Mo.,  to  overhead-line  woFk  in  Mobile, 
a.     The  cross-section   of   the  cable   shown   in   Fig.    I    is 


Fig.   1 — Application   of  Cable   Clamps. 

5,000  circ.  mil.  and  the  largest  wire  shown  on  the  second 
•n  from  the  top,  not  counting  the  buck  arm,  has  a  cross- 
:tion  of  1,000,000  circ.  mil.  As  will  be  inferred  from 
:  illustration,  the  pole  is  located  in  a  crowded  corner, 
d  it  would  be  practically  impossible  to  hold  the  wires  in 
y  kind  of  position  without  employing  for  this  purpose 
Tie  form  of  clamp. 

All  of  the  other  wires  shown  in  the  illustration  and  held 

clamps  are  of  500,000-circ.  mil  cross-section.     Porcelain 

mlators  are  used  in  this  work,  strain  insulators  having 

en   found  unreliable   in   that  locality  after  a  number  of 


Fig.  2 — Application   of   Cable   Clamps. 

ars  of  use.  Fig.  2  is  a  view  of  poles  in  front  of  the 
ition  of  the  Mobile  Electric  Company,  and  also  shows  the 
plication  of  the  clamp,  the  construction  of  which  is 
ident  from  the  engravings. 


The  accompanynig  illustration  shows  a  ccjnvcnient  form 
of  T  connection  which  the  .Simplex  Conduits,  Ltd.,  Garri- 
son Lane,  Birmingham,  England,  has  brought  out.  The 
connector  fits  into  a  standard  ^-in.  split  T-piece  and  is 
intended  for  making  connections  between  small  wires.  It 
can  also  be  used  in  all  of  the  company's  circular  boxes. 
Several  other  forms  of  porcelain  specialties  for  making 
connections  are  supplied  for  taking  branches  to  a  switch 
point  or  a  lamp  point.  The  terminals  in  these  are  so 
arranged   that   it   is  not  necessary  to  cut  the   main   wires. 


Porcelain  Connector. 


The  wire  is  bared  of  insulation  for  about  Yz  in.,  and  the 
conductor  thus  exposed  is  dropped  into  the  slots  in  the 
terminal  provided  and  then  clamped  by  a  screw  ring. 


LARGE  ELECTRIC-RAILWAY   SIGN  IN    ST.  LOUIS. 


The  Illinois  Traction  System  has  installed  the  large  and 
striking  electric  sign  illustrated  herewith  over  its  St.  Louis 


Electric   Sign    in    St.    Louis. 

passenger  station.  The  sign  is  22  ft.  6  in.  wide  and  51  ft. 
high  and  is  made  up  of  1962  5-watt  tungsten  lamps  mounted 
on  a  structural  steel  frame.  It  is  elevated  about  8  ft.  above 
the  terminal  station  roof  at  the  corner  of  Twelfth  Street 
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and  Lucas  Avenue,  as  sliown  in  the  picture,  and  the  top  of 
the  sign  is  about  loo  ft.  above  the  sidewalk.  It  lias  been 
placed  in  such  a  position  that  it  may  be  read  from  a  dis- 
tance of  eight  blocks  down  Twelfth  Street,  an  important 
thoroughfare  in  St.  Louis.  Hy  a  Hashing  device  an  inter- 
urban  car  is  shown  with  wheels  turning  as  the  track  passes 
uniler  them,  giving  tlie  effect  of  a  moving  car.  The  signal 
used  is  tyi)ical  of  the  block  signals  installed  on  the  Illinois 
Traction  System  and  the  semaphore  arm  is  Hashed  in  the 
"proceed"  and  "stop"  positions.  When  the  blade  is  in  the 
"proceed"  position  the  car  appears  to  move  at  high  speed, 
and  when  the  blade  takes  the  "stop"  position  the  wheels  of 
the  car  cease  to  revolve  and  the  car  remains  apparently 
in  a  stationary  position,  thus  giving  the  effect  of  a  stoppage 
at  signal.  The  sign  is  attracting  considerable  attention  on 
account  of  its  size  and  conspicuous  position.  It  was  de- 
signed and  erected  by  the  Federal  Sign  System  (Electric) 
of  Chicago,  under  the  general  supervision  of  H.  K.  Chub- 
buck,   vice-president  executive   Tllinois  Traction   System. 


DOUBLE-DRIVE  METHOD  OF  OPERATING  LATHE. 


By  the  O'Brien  double-belt  reversible-drive  method,  illus- 
trated herewith,  a  lathe  can  be  operated  by  electric  motor 
ior  direct  or  reverse  drive  in  a  simple  and  practical  man- 
ner.    A   cast-iron   bracket  carrying  both   the   countershaft 


desired.  A  .starting  box  is  nut  necessary,  as  the  ihrowin 
of  the  knife  switch  starts  the  countershaft  friction  pulley 
only,  which  are  running  loose  on  the  shaft.  This  metho 
of  drive  is  a  distinct  unit  attached  to  the  regulaj  stoc 
lathe  made  by  the  South  Bend  Machine  Tool  Company,  o 
South  Bend,  Ind.,  which  is  the  manufacturer  of  the  (J'Brie; 
double-drive  method.  The  motor  drive  may  be  ecpiipped  a 
the  factory  at  the  time  of  the  purchase  of  the  lathe  or  ma 
be  attached  at  any  time  afterward  in  the  u.ser's  shop.  Th 
cu.stomer  may  furnish  the  motor  or  the  manufacturer  v/i. 
supply  it.  Any  constant-speed  motor  for  alternating  o 
direct  current  having  a  speed  of  900,  1200  or  1800  r.p.ir 
will  serve.  The  armature  shaft,  of  course,  must  be  Ion 
enough  for  a  pulley  on  each  end. 

It  has  been  found  that  this  method  of  electric  drive  raa 
be  used  for  other  purposes  than  the  running  of  lathes.  On 
man  has  in  his  shop  various  experimental  machine  tool 
that  he  runs  at  various  speeds  by  the  use  of  this  electric 
driven  double-drive  lathe.  He  uses  the  lathe  as  a  variablt 
speed  device  by  putting  the  shaft  on  centers  which  carr 
the  drive  pulley.  In  this  way  he  obtains  several  variation 
of  speed  and  motor  drive,  direct  or  reverse. 


FUSE  FOR  INSTRUMENT  TRANSFORMERS. 


The  fuse  shown  herewith  has  been  developed  to  open  th 
circuit  of  shunt  instrument  transformers  successfully  unde 
excessive  current  conditions  with  the  minimum  of  di; 
turbance  or  noise.  The  fuse  may  be  located  in  any  cor 
venient  position,  near  the  switchboard  or  elsewhere,  no  eel 
or  barriers  being  necessary.  The  fuse  resembles  the  ord, 
nary  type  of  inclosed  fuse,  the  fuse  proper  being  a  sma 
wire  which  passes  through  the  center  of  the  fiber  tube  1.5  ii 
in  diameter.     The  wire  is  soldered  at  each  end  to  the  centt 


Double-Drive    Method   of   Operating    Lathe. 

and  the  motor  is  pivoted  to  a  casting  attached  to  the  lathe 
bed,  as  shown  by  the  arrow  in  the  picture.  This  bracket  is 
adjustable  as  a  belt  tightener  between  the  countershaft  and 
the  spindle  cones.  Adjustment  is  made  from  a  screw  in 
front  of  the  lathe  within  easy  reach  of  the  operator,  and 
the  belt  may  be  tightened  while  the  lathe  is  running.  A 
simple  adjustment  on  the  base  of  the  motor  permits  further 
tightening  of  belts  from  motor  to  countershaft.  As  the 
complete  countershaft  is  attached  to  the  pivoted  bracket, 
the  starting,  stopping  and  reversing  of  the  lathe  and  the 
variations  of  speed  are  obtained  through  the  countershaft 
in  the  usual  way,  as  though  tlie  countershaft  w^ere  attached 
to  the  ceiling.  This  is  made  possible  by  the  reverse  belt 
on  the  motor,  which  gives  the  double  drive.  Thus  a  con- 
stant-speed motor  may  be  used,  and  no  reduction  gear, 
reversing  motor  or  variable-speed  motor  is  needed.  Any 
regular  stock  motor  may  be  used,  with  the  shaft  extended 
and  a  pulley  at  each  end. 

Complete  control  of  the  lathe  is  had  by  the  operator  by 
the  use  of  the  horizontal  shipping  bar  shown  in  the  illus- 
tration. This  bar  varies  with  the  length  of  the  lathe  used, 
and  by  it  the  machine  is  started,  stopped  and  reversed.  If 
reverse  drive  is  not  used,  the  crossed  belt  may  be  removed. 
A  knife  switch  may  be  placed  at  any  convenient  position 
on  the  lathe  and  may  be  inclosed  in  a  sheet-metal  box  if 


Fuse  for  Instrument  Transformers. 

of  a  metal  cap,  which  is  placed  over  the  end  of  the  tubi 
Surrounding  the  fuse  wire  is  a  filler  which  absorbs  sue 
a  percentage  of  the  arc  that  the  blowing  of  the  fuse  caust^ 
no  external  disturbance.  The  metal  caps  are  provided  wit' 
vent  holes,  so  arranged  that  the  filler  will  not  leak  out.  Th 
fuse  can  be  used  at  emfs  up  to  15,000  volts.  It  has  bee 
developed  for  the  market  by  the  General  Electric  Compan; 


THREE-WIRE     DIRECT-CURRENT    GENERATORS 


Three-wire  systems  for  the  distribution  of  electric, 
energy  at  low  voltages,  direct  current,  were  developed  du 
ing  the  pioneer  period  of  the  art  of  electric  lighting.  The 
have  been  and  are  now  used  extensively  for  energy  di 
tribution.  for  lig-hting  and  motor  service  over  short  di 
tances,  principally  because  of  the  copper  economies  th; 
they  efifect.  The  advantages  of  a  self-contained  three-wii 
machine  for  operating  three-wire  systems  as  well  as  tl 
commercial  and  engineering  advantages  of  a  three-wii 
balanced  voltage  system  many  years  ago  led  to  the  develo] 
ment  of  three-wire  balanced  voltage  generators.  Tl 
method  is  of  interest  at  this  time  because  of  its  applicatic 
.to  modern  commutating-pole  dynamos. 
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rhe  single-voltage  three-wire  system  retains  all  of  the 
ential  advantageous  characteristics  of  the  ordinary  three- 
re  system;  in  addition,  it  has  the  important  advantage 
it  only  one  machine  is  required.  It  utilizes  a  very  simple 
angement  for  obtaining  inherently  balanced  three-wire 
tenis.  The  principal  difference  between  three-wire 
lerators     and     standard     single-voltage,     direct-current 


g.   1 — Diagram    of  Connections   of  Three-Wire,    Direct-Current 

Generator. 

chines  is  that  with  the  three-wire  dynamo  auto-trans- 
mers  or  so-called  "balance"  coils  are  added  and  certain 
mections  to  the  balance-coil  windings  are  provided,  as 
>wn  in  the  diagram  (Fig.  i). 

rhe  devices  that  convert  the  machine  from  a  two-wire  to 
hree-wire  generator  are  so  small  that  a  three-wire  gen- 
tor  is  almost  as  compact  as  a  two-wire  machine  of 
livalent  output.  Collector  rings  are  mounted  at  one 
I  of  the  armature  and  the  connecting  leads  to  them  are 
lilar  to  those  employed  on  the  alternating-current  side  of 
•Qtary  converter  armature.  The  superiority  of  a  three- 
•e  generator,  which  is  merely  a  standard  two-wire 
chine  with  certain  simple  parts  added  to  its  armature, 
!r  a  complicated  arrangement  involving  special  armature 
idings  is  apparent. 

rhe  balance  coil  auto-transformer  is  connected  across 
h  pair  of  two-phase  collecting  rings.  This  coil  consists 
a  single  winding  on  a  laminated  iron  core  and  is  similar 
mechanical  construction  to  a  distributing  transformer, 
e  assembled  coils  are  contained  in  a  cast-iron  case  similar 
those  employed  for  transformers.  The  middle  points  of 
balancing  coils  are  interconnected,  and  from  this  con- 
:tion  the  neutral  lead  of  the  three-wire  system  is  brought 

rhe  performance  of  the  three-wire  generator  is  prac- 
illy  identical  with  that  of  a  two-wire  generator.  The 
ses  in  the  balance  coils  are  so  small  as  to  be  negligible, 
e  inherent  voltage  regulation  of  the  machines  is  said  to 


Fig.    2 — Three-Wire,    Direct-Current    Generator    Installation. 

excellent.  Three-wire  generators  are  usually  wound  for 
5-250.  They  may  be  compounded  to  impress  an  increas- 
[  voltage  with  an  increasing  load,  as  is  the  usual  practice 
th  single-voltage  machines.  It  is  customary  to  divide  the 
ies  field  turns  into  two  parts,  connecting  one  part  in  the 
sitive  and  the  other  in  the  negative  line  lead  in  order 
It  the  regulation  may  .be  preserved  at  all  loads.    Commu- 


tating  poles  assure  sparkless  conmiutation  from  no  load  to 
heavy  overloads. 

The  three-wire  direct-current  system  finds  its  application 
in  the  distribution  of  energy  for  lighting  and  motor  service 
in  office  buildmgs,  machine  shops,  stores,  manufacturing 
establishments,  and  in  all  installations  where  the  receiving 
apparatus  is  located  within  a  mile  or  so  of  the  generator. 
A  typical  application  is  shown  in  Fig.  2,  which  illustrates 
one  of  two  similar  three-wire  generators  installed  in  the 
Grand  Rapids  (Mich.)  high  schools.  The  balance  coil  is 
visible  in  the  illustration  just  to  the  left  and  back  of  the 
switchboard. 

Three-wire  generators  may  be  operated  in  parallel  as 
satisfactorily  as  two-wire  machines.  The  balance  coils  are 
connected  directly  to  the  collector  rings,  and  the  neutral 
wire  is  carried  to  the  switchboard.  It  is  unnecessary  to 
synchronize  or  connect  the  alternating-current  sides  of  the 
armatures  in  parallel,  and  it  is  not  necessary  to  consider 
the  frequency  of  the  alternating  currents  generated  in  the 
armatures  of  the  different  machines.  Three-wire  generators 
can  be  operated  in  parallel  irrespective  of  the  number  of 
poles  and  speed  of  each  just  as  easily  and  simply  as  two- 
wire  generators  can  be  regulated  for  equal  voltage.  Two- 
wire  and  three-wire  generators  can  be  operated  in  parallel 
with  each  other,  and  the  latter  will  handle  any  unbalanced 
load. 

The  above-described  three-wire  generator  has  been  de- 
veloped by  the  Westinghouse  Flectric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa. 


I 


INDICATING  HOT-WELL  FOR  MEASURING  STEAM 
CONSUMPTION. 


The  steam  consumed  by  a  turbine  or  engine  can  be  deter- 
mined with  absolute  accuracy  by  weighing  the  condensate 
from  a  surface  condenser.  Very  few  plants  have  employed 
this  method  of  measurement,  owing  to  the  fact  that  ordinary 
weighing  or  measuring  devices  are  costly  and  clumsy  and 
not  only  add  to  the  expense  but  complicate  piping  and  are 
none  too  accurate.  A  simple,  direct  solution  of  the  prob- 
lem is  presented  in  the  indicating  hot-well  illustrated  here- 
with, which  is  similar  in  size  and  appearance  to  the  ordinary 
hot-well. 

The  hot-well  is  attached  directly  beneath  the  condenser, 
the  opening  in  the  bottom  of  the  condenser  being  built  so 
that  the  condensate  drains  into  the  left-hand  chamber  of 
the  hot-well,  and  communication  from  this  chamber  to  the 
hot-well  pump  suction  is  secured  through  an  orifice  in  the 
dividing  wall. 

The  velocity  of  discharge  through  an  orifice  of  given 
diameter  varies  directly  as  the  square  root  of  the  head,  and 
the  quantity  of  water  discharged  is  equal  to  the  product 


IVIethod  of  Measuring  Steam  Consumption. 

of  this  velocity,  the  area  of  the  orifice  and  the  coefficient  of 
contraction.  With  a  properly  designed  orifice  this  co- 
efficient remains  almost  exactly  constant  for  widely  dif- 
ferent values  of  the  head  upon  the  orifice,  and  therefore 
the  quantity  of  discharge  is  obtained  with  a  high  degree 
of  accuracy  by  a  carefully  calibrated  indicating  gage  glass, 
reading  the  head. 
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As  may  be  scon  Irom  llic  illiistraliDii.s,  llic  oiilicc  is 
formed  in  a  brass  plate  inserted  in  the  partition  wall,  ll 
is  j)olished  and  finished  to  insure  accuracy  of  How. 
{■'.specially  manufactured  fittings  arc  used  to  attach  the  in- 
dicatinjj  gaj^e  to  tiie  shell  of  the  hot-well.  Hall  check  valves 
are  |>rovide(l  in  each  fittinj^  so  that  should  the  fjagc  glass 
break  the  iutlow  of  air  will  be  prevented  and  the  gage 
glass  can  be  replaced  at  leisure.  .\  gage  glass  is  also  pro- 
vided to  show  the  height  of  tiie  water  in  the  hot-well  suc- 
tion compartment,  where  the  water  nuist  not  be  allowed  to 
submerge  the  orifice.  The  scale  attached  to  the  indicating 
gage  reads  directly  in  pounds  of  steam  per  hour,  as  shown 
in  the  drawing.  Each  orifice  is  made  independently,  care- 
fully calibrated,  and  a  special  scale,  etched  upon  steel,  fur- 
nished for  it.  Over  the  whole  range  of  readings  the 
accuracy  is  within  2  per  cent,  and  for  readings  from  75 
per  cent  to  125  per  cent  load  the  accuracy  is  within  i 
per  cent. 

The  indicating  hot-well  gage  reads  in  pounds  of  steam 
per  hour;  the  station  wattmeter  gives  the  load  in  kilowatts, 
and  the  rate  of  steam  consumption  in  pounds  per  kilowatt- 
hour  is  obtained  by  simple  division.  This  figure  entered 
regularly  upon  the  engineer's  log  sheet,  and  charted  from 
day  to  day,  is  of  great  importance  in  maintaining  high 
plant  economy. 

The  above-described  device  has  been  placed  on  the  mar- 
ket by  the  Wheeler  Condenser  &  Engineering  Company, 
Carteret,  N.  J. 


BATTERY  SWITCHES  IN  GANG  TANDEM. 


The  battery  switch  made  by  the  Cutler-Hammer  Manu- 
facturing Company,  Milwaukee,  has  been  furnished  stand- 
ard as  a  single  switch  or  in  gangs,  side  by  side,  with  suit- 
able gang  flush  plates.  Recently  an  increasing  demand  for 
switches  in  gang  one  above  the  other,  or  in  tandem,  has 
caused  the  adoption  of  a  standard  tandem  construction 
and  tandem  plates  in  addition  to  the  ordinary  gang  ar- 
rangement.    The  accompanying  illustration  shows  a  three- 


Three-Gang  Tandem  Switch. 

gang  tandem  arrangement.  The  frames  of  the  individual 
sw^itches  are  riveted  to  a  connecting  steel  link  and  the 
solid  flush  plate  is  fastened  to  the  switches  after  they  are 
installed  by  means  of  machine  screws.  The  switches  are 
rated  at  10  amp,  80  volts,  and  are  operated  by  a  push  and 
pull  button.  Pushing  the  button  opens  the  circuit  (in- 
stead of  closing  it),  preventing  frequent  wasteful  burning 
of  the  lamps  due  to  accidental  pushing  of  the  button 
during  the  daytime. 


SPARK-GAP  LIGHTNING  ARRESTER. 


The  lightning  arrester  shown  herewith  consists  of  seven 
cylinders  of  non-arcing  metal  mounted  between  overhang- 
ing porcelain  supports  and  inclosed  in  a  weatherproof  iron 
box.  Leads  are  brought  out  from  the  first,  last  and  middle 
cylinders.  For  emfs  up  to  1250  volts  one  arrester  can  be 
used  as  a  protection  for  both  sides  of  a  two-wire  circuit, 
the  middle  lead  being  grounded.  On  higher  voltage  one 
outside  lead  is  grounded  and  the  arrester  is  used  as  a 
single-pole  unit.  The  static  charge  spreads  over  the  surface 
of  the  cylinders  and  jumps  across  the  gaps  between  them. 
Because  of  the  large  size  of  the  cylinders  the  arrester  has 


an  iustaiilaiuous  current  capacity  that  materially  aids  ii 
clearing  the  line  disturbances,  while  its  ecpiivalent  sparl 
gap  is  said  to  be  extremely  low.  This  type  of  arrester  i 
intended  for  use  on  circuits  having  an  c(|uipmcnt  ratinj 
not  exceeding  200  kw  if  installed  within  a  radius  of  2  mile 


Spark-Gap   Lightning   Arrester. 

from  the  source  of  energy.  An  additional  rating  of  100  lo 
is  permissible  for  each  additional  mile.  These  limits  ar 
specified  by  the  manufacturers  to  allow  for  the  ability  0 
the  arrester  to  suppress  any  generator  arc  following 
discharge.  This  arrester  has  been  developed  by  the  Wes' 
inghouse  Electric  &  Manufacturing  Company  for  use  0 
alternating-current  circuits  operating  at  from  500  volts  t 
2500  volts. 

WIRE  CONNECTOR. 


The  Morrisefif  Electric  Manufacturing  Company,  i 
Walker  Street,  New  York,  is  placing  on  the  market  a  wi: 
connector,  called  "Nosplice,"  for  connecting  up  fixtures  1 


Fig.   1 — Wire   Connector  for  Connecting    Fixtures  to  Outlets. 

outlets,  by  which  the  disadvantages  of  soldering  and  ta 
ping  joints  are  obviated.  Tenants  frequently  call  on  tl 
owners  of  buildings  either  to  change  the  location  of  fi: 
tures  or  substitute  others,  and  if  a  fixture  should  happen 
be  connected  with  solder  and  tape,  it  means  that  before 
is  removed  the  outlet  wires  must  be  cut  and  thus  shortened 
if,  however,  connected  by  means  of  this  device,  the  fixtu 
can  be  taken  ofif  by  simply  loosening  one  screw.  With  tl 
old  method  of  making  a  fixture  connection,  a  flaming  ton 
must  be  carried  around,  often  over  inflammable  materi; 
and  if  the  torch  is  accidentally  upset,  or  the  match  th 
lights   it   carelessly  thrown   away,   a   fire   is   apt  to  resu 


2 — Cross-Section    of    Wire    Connector. 


Other  advantages  are  the  saving  in  time  in  connecting 
and  less  liability  of  soiling  ceilings  and  walls.     The  acco; 
panying  engravings  illustrate  the  device.    When  the  sere 
are  tightened  the  heads  are  concealed  by  a  cover  attach 
to  a  band. 


April  20,   1912. 


ELECTRICAL    WORLD 


869 


Industrial  and  Commercial  News 


HIGHER  prices  for  steel  for  shipment  in  the  second 
and  third  quarters  of  the  year  are  expected  to  result 
from  the  present  degree  of  activity  in  that  industry. 
The  mills  of  the  Steel  Corporation,  and  those  of  the  inde- 
pendents as  well,  are  operating  at  a  rate  closely  approach- 
ing full  capacity,  so  that  further  increase  in  demand  will 
be  sufficient  justification  for  increase  in  prices.  Advices 
on  the  business  situation  indicate  a  tone  of  hopefulness 
throughout  the  country,  tinged  with  an  inclination  toward 
conservatism.  Signs  of  advancement  may  be  found  in  the 
rate  at  which  the  promotion  of  new  enterprises  is  going 
forward  and  in  the  broader  scale  upon  which  buying  is 
being  done.  Call  money  was  quoted  at  2j/^@3  per  cent 
in  New  York  on  April  17,  and  3j^@354  per  cent  was  asked 
for  accommodation   for  ninety  days. 


THE  COPPER   MARKET. 

The  average  price  of  electrolytic  copper  this  week  was 
about  isYi  cents,  thirty  days,  and  many  of  the  leading  pro- 
ducers expressed  a  belief  that  even  higher  prices  may  be 
expected  before  long.  From  the  narrow  scale  of  buying  at 
current  prices,  however,  it  seems  extremely  doubtful  if 
further  advance  could  be  rnade  successfully  at  this  time. 
Export  business  is  fairly  good,  and  mild  expansion  is  ex- 


Standard.  Bid.  Asked. 

Spot     15:50  15.871^ 

April     15.50  15.87^ 

May    15.55  15.87^ 

Tune    15.55  15.87^ 

July    IS. 55  15.87H 

The    London   market   April    17   was   as   follows: 

Noon. 
£     s     d 

Standard    copper,    spot 70   10     0 

Standard     copper,     futures 71     7     6 

Extreme    fluctuations    for    this    year: 

Highest. 

Standard     \S.62y2C 

London,    spot    £71     0     0 

London,  futures  72     2     6 

Best  selected  75     5     0 


Settling 
Price. 


15.70 
15.70 
15.72;^ 
15.72J4 

Closing. 


d 
6  3 
3     9 


Lowest. 

13.65c 

£60   16     3 

61   10     0 

65     5     0 


pected  to  result  from  resumption  of  normal  working  con- 
ditions in  Great  Britain,  but  domestic  consumers  are  very 
reluctant  to  purchase  and  contributed  very  scantily  to  the 
volume  of  sales  this  week.  The  absence  of  selling  pressure 
which  characterizes  the  market  seems  to  indicate  a  realiz- 
ation by  part  of  the  producing  element  that  present  prices 
are  about  as  high  as  practicable  under  conditions  existing 
in  general  trade.  With  only  slow  recovery  in  progress  in 
most  of  the  leading  industries,  there  is  little  possibility  of 
early  expansion  in  the  copper  trade,  and  especially  if  the 
price  of  the  metal  is  placed  beyond  the  reach  of  consumers. 
During  the  month,  including  April  17,  exports  have  totaled 
12,786  tons.  The  daily  call  on  the  New  York  Metal  Ex- 
change April  17  quoted  copper  as  per  the  accompanying 
table. 


INDUSTRIAL  AND   COMMERCIAL  NOTES. 

Present  Status  of  Winnipeg  Utilities — At  the  recent  ses- 
sion of  the  Legislature  of  the  Province  of  Manitoba  bills 
were  passed  which  authorize  the  Winnipeg  Electric  Rail- 
way to  dispose  of  its  holdings,  plant  and  franchise  and  em- 
power the  Manitoba  Power  Company  to  purchase  the  rights 
of  any  electric  railway,  light  or  power  company  in  the 
province  which  is  disposed  to  sell.  These  bills  insure  the 
success  of  negotiations  which  have  been  progressing  for  a 
year  for  the  purchase  of  the  property  of  the  Winnipeg  Elec- 
tric Railway  by  the  Manitoba  Power  Company.  In  addition 
to  this  purchase  the  deal  will  include  the  consolidation  of 
a  number  of  other  companies  which  have  the  right  to  con- 
duct electric  railway,  power,  light  and  gas  business  in  the 
province.  Among  these  companies  are  the  Brandon  Street 
Railway,  the  Rural  Railways  of  Manitoba,  the  Winnipeg 
River  Railway  and  the  Winnipeg  Northeastern  Railway. 
In    1910    the    R.    R.    Muir    Syndicate    secured    letters    pat- 


ent from  the  Dominion  government  to  do  business  as 
a  light,  heat,  power  and  railway  company  in  Canada. 
These  were  ratified  by  the  Manitoba  Legislature  the 
following  spring,  and  very  wide  powers  were  granted. 
In  191 1  the  syndicate  secured  control  of  Big  Bonnet  Falls 
on  the  Winnipeg  River,  about  70  miles  from  Winnipeg, 
capable  of  developing  150,000  hp.  It  also  secured  franchises 
for  the  companies  previously  mentioned  and  opened  nego- 
tiations with  Sir  William  MacKenzie,  president  of  the 
Winnipeg  Electric  Railway,  for  the  purchase  of  that  prop- 
erty. While  these  negotiations  were  in  progress  the  city  of 
Winnipeg  and  the  Winnipeg  Electric  Railway  were  at  odds 
over  the  rights  of  the  company  to  do  business  in  the  city. 
The  issue  was  taken  to  the  Privy  Council  at  London,  and 
the  case  was  decided  against  the  city  as  noted  in  the  Electri- 
cal World,  March  2,   1912,  page  447. 

Two  New  English  Diesel  Engine  Companies. — According 
to  Lo-ndon  dispatches  which  have  been  confirmed  by  good 
authority  in  this  country,  two  new  companies,  the  Consoli- 
dated Diesel  Engine  Manufacturers,  Ltd.,  and  the  Bur- 
meister  &  Wain  (Diesel  System)  Oil  Engine  Company, 
Ltd.,  have  been  organized  in  London  to  engage  in  the  man- 
ufacture of  Diesel  engines.  The  first-named  company, 
which  is  formed  to  effect  an  amalgamation  between  the 
Diesel  Engine  Company,  Ltd.,  of  London,  and  Messrs. 
Carels  Freres  (Societe  Anonyme),  Ghent,  and  to  erect  new 
works  in  England  for  the  manufacture  of  the  Diesel  engine, 
is  capitalized  at  £750,000  in  shares  of  £1  each.  Of  the  pres- 
ent issue  of  600,000  shares,  72,924  shares  are  reserved  for 
exchange  against  the  capital  stock  of  the  Diesel  Engine 
Company,  Ltd.,  of  London,  and  100,000  shares  are  to  be 
allotted  as  part  payment  for  one-half  the  capital  stock  of 
Messrs.  Carels  Freres,  while  the  balance,  427,076  shares, 
will  be  offered  for  subscription  at  par.  The  second  of  the 
new  companies,  the  Burmeister  &  Wain  (Diesel  System) 
Oil  Engine  Company,  Ltd.,  is  capitalized  at  £550,000,  of 
which  £530,000  is  in  6  per  cent  participating  preferred 
shares  of  £1  each,  and  £20,000  in  deferred  shares  of  i  shilling 
each.  A  license  granted  to  Barclay,  Curie  &  Company, 
Ltd.,  of  Glasgow,  is  to  be  transferred  to  this  company. 
Dr.  Rudolf  Diesel,  who  is  now  in  this  country,  as  noted 
in  the  Electrical  World,  April  13,  page  823,  is  a  director  in 
the  new  Consolidated  Diesel  Engine  Manufacturers,  Ltd.,  as 
well  as  in  the  Busch-Sulzer  BrQthers-Diesel  Engine  Com- 
pany, in  this  country. 

Holophane  and  Fostoria  Glass  Companies  Consolidated. — 
It  was  stated  in  these  columns  on  April  6  that  the  General 
Electric  Company  had  recently  completed  negotiations  for 
taking  over  the  entire  organization  of  the  Holophane  Com- 
pany and  that  the  Fostoria  Glass  Specialty  Company  would 
be  united  with  the  Holophane  organization,  probably  in  the 
form  of  a  new  company.  We  are  now  able  to  state  that  on 
April  29  the  Nelite  Works  of  the  General  Electric  Company 
will  become  the  successor  of  the  Holophane  and  Fostoria 
companies,  with  headquarters  at  the  Vickers  Building,  Sixty- 
sixth  Street  and  Euclid  Avenue,  Cleveland,  Ohio.  Manufac- 
turing will  be  continued  as  heretofore  at  the  plants  of  the 
Holophane  and  Fostoria  companies  at  Newark,  Ohio,  and 
Fostoria,  Ohio,  respectively,  and  will  be  under  direction  of 
E.  O.  Cross.  The  sales  and  engineering  parts  of  the  busi- 
ness will  be  directly  under  the  charge  of  V.  R.  Lansingh,  as 
noted  April  6. 

A  New  Illinois  Utilities  Company. — The  Illinois  Northern 
Utilities  Company  was  incorporated  under  the  laws  of  Illi- 
nois on  April  11,  with  a  nominal  capital  of  $1,000.  Consoli- 
dation of  various  public  utility  enterprises  centering  about 
Sterling  and  Rock  Falls,  111.,  will  result,  it  is  thought,  from 
organization  of  this  company.  It  is  probable  that  the  new 
company  will  have  friendly  relations  with  the  United  Light 
&  Railways  Company,  of  Grand  Rapids,  Mich.,  which  re- 
cently secured  control  of  the  Tri-City  Railway  &  Light' 
Company  of  Davenport,  la.,  operating  in  Rock  Island  and 
Moline,  111.,  and  Davenport,  Ia.>  as  noted  in  these  columns 
March  16  and  23,  191 1.  Large  increase  in  the  initial  capital 
of  the  Illinois  Northern  Lftilities  Company  is  expected  soon. 
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Pacific  Gas  &  Electric  Annual  Meeting. — .\t  tlic  atiiiii.il 
iiu-tiiiij;  oi  tlio  I'acilic  Gas  cSj  Electric  Ci)ini)aiiy  at  San 
Iraiiciscd  .\pril  g  tlic  following  were  elcctid  directors  to 
serve  during  the  eii.suing  year:  Frank  B.  Anderson,  Henry 
K.  Hotliin.  John  A.  Hritlon,  W.  H.  Crocker,  E.  J.  dc  Sahla, 
Jr.,  1'".  (1.  Drum.  John  S.  Drum.  D.  II.  I-'oote.  A.  I*".  Hoikeii- 
heamer.  C  O.  G.  Miller,  William  G.  Ilenshaw,  John  Martin, 
Samuel  Insull,  Louis  Sloss,  George  K.  Weeks.  The  follow- 
ing oflicers  were  re-elected:  President,  F.  G.  Drum;  first 
vice-president  and  general  manager,  "Joiin  A.  Britton;  second 
vice-iiresident  and  treasnnr,  A.  !•.  Ilockenbeamer;  secre- 
tary and  assistant  treasurer,  D.  II.  I'ootc;  assistant  treasurer, 
Joseph  I'.  Love;  assistant  secretaries,  Charles  L.  Barrett, 
Morris  K.  Parker.  The  new  directors  arc  C.  O.  G.  Miller, 
William  G.  Henshaw  and  Samuel  Insull.  The  election  of 
the  latter  to  the  board  was  in  line  with  the  recent  purchase 
hy  Mr.  Insull  and  an  Eastern  syndicate  of  40,000  shares  of 
Pacific  Gas  &  Electric  stock  from  the  estate  of  the  late 
\\  .    \\  .    llalsey.   as   mentioned   in   these   columns   March   23, 

If)12. 

Annual  Meeting  of  the  Joseph  Dixon  Crucible  Company. 

— .At  the  annual  meeting  of  the  stockholders  of  the  Joseph 
Di.xon  Crucible  Company,  held  at  the  company's  main  office 
in  Jersey  City,  N.  J.,  on  April  15,  the  retiring  board  of  di- 
rectors, consisting  of  George  T.  Smith,  William  Murray, 
Edward  L.  Young,  William  H.  Corbin,  George  E.  Long. 
William  G.  Bumsted  and  Harry  Dailey,  was  unanimously 
re-elected.  Officers  elected  for  the  ensuing  year  are  as  fol- 
lows: President,  George  T.  Smith;  vice-president,  W.  H. 
Corbin;  treasurer,  George  E.  Long;  secretary,  Harry  Dailey; 
assistant  treasurer  and  assistant  secretary,  J.  H.  Schermer- 
horn.  There  were  voted  9304  shares  of  a  total  of  10,000. 
A  number  of  stockholders  attended  the  meeting  and  ex- 
pressed themselves  as  well  pleased  with  the  company's 
showing  and  with  future  prospects. 

High-Head  Water-Power  Project  in  Alabama. — Plans  are 
being  carried  forward  rapidly  for  the  formation  of  the  Little 
River  Power  Company,  which  will  supply  energy  through- 
out the  northern  part  of  Alabama.  The  construction  of 
three  water-power  developments,  having  a  total  rated  out- 
put of  150,000  hp,  is  contemplated.  The  first  of  these  will 
be  on  the  Little  River,  near  Fort  Payne,  Ala.,  and  will  have 
a  rating  of  50,000  hp  under  a  head  of  590  ft.  Energy  will  be 
transmitted  from  this  plant  at  100,000  volts  to  Anniston, 
Gadsden,  Huntsville  and  neighboring  localities.  The  matter 
at  present  is  in  the  engineer  stage,  and  contracts  for  equip- 
ment and  construction  work  have  not  been  let.  The  com- 
pany, when  formed,  will  be  affiliated  with  the  Electric  Bond 
&  Share  Company,  71  Broadway,  New  York. 

Amundsen's  Ship  and  Its  Engine. — In  our  issue  of  March 
16  a  note  appeared  relating  to  Amundsen's  ship  the  Frain. 
in  which  it  was  stated  that  the  vessel  was  equipped  with  an 
engine  built  by  the  Norwegian  Diesel  licensees.  We  are  in- 
formed by  the  Aktiebolaget  Diesels  Motorer  of  Stockholm 
that  the  engine  was  built  at  its  works  in  Sweden  and  that 
this  company  is  not  licensee  but  builds  engines  under  its 
own  patents.  The  Swedish  company  has  equipped  twenty- 
two  vessels  with  Diesel  propelling  machinery,  among  which 
is  the  Toiler,  the  first  vessel  propelled  by  a  gas  engine  to 
cross  the  Atlantic. 

New  Haven  Road  to  Extend  Electrification. — Work  is  to 
start  immediately  upon  electrification  of  the  main  line  of  the 
New  York,  New  Haven  &  Hartford  Railroad  between  Stam- 
ford and  New  Haven,  Conn.  The  work  is  to  be  completed 
before  the  end  of  this  year  and  is  to  cost  about  $4,000,000. 

Aluminum  Notes  and  Prices. — Prices  for  aluminum  per 
pound  in  ton  lots  as  of  April  17  were:  No.  i  pure  ingot,  19® 
22  cents;  rods  and  wire,  base  price,  31  cents,  and  sheets,  33 
cents. 


Financial 


May  Sell  Cleveland  (Ohio)  Electric  Illuminating  Com- 
pany.— Harrison  Williams,  60  Broadway,  New  York,  has 
made  a  proposition  to  the  Cleveland  Electric  Illuminating 
Company,  of  Cleveland,  Ohio,  to  purchase  at  least  80  per 
cent  of  its  common  stock  at  $130  per  share,  and  it  is  said 
that  owners  of  a  majority  of  this  stock  have  already  signified 
their  intention   to   sell,   including   Myron   T.    Herrick,   Am- 


bassador to  Irance,  the  largcbt  stockholder  in  the  com- 
pany. James  Parmelee,  president  of  the  company,  ha-,  sent 
the  following  letter  to  iioldcrs  of  the  common  stock: 
"Several  large  stockholders  in  the  Cleveland  Electric  Illumi- 
nating Company  have  expressed  a  desire  to  sell  their  hold- 
ings of  the  common  stock  of  that  company.  Acting  upon 
their  suggestion,  in  connection  with  ex-fiovernor  lierriclc 
and  certain  other  large  shareholders,  I  have  succeeded  in 
obtaining  an  offer  from  Mr.  Harrison  Williams  to  purchase 
at  $130  per  share  and  accrued  dividends  not  less  than  80 
per  cent  of  the  common  stock  of  the  company.  Owners  of 
a  majority  of  this  stock  have  accepted  the  ofifer  upon  the 
express  understanding  that  the  same  offer  shall  be  made  to 
all  C(3mmon  shareholders  alike.  Mr.  Williams'  offer  has 
been  under  advisement  by  the  majority  shareholders  for 
a  considerable  time,  and  they  are  satisfied  that  the  terms 
proposed  are  the  best  obtainable,  that  Mr.  Williams  is  in  a 
position  financially  to  make  the  contemi)lated  purchase,  and 
that  a  sale  of  the  stock  upon  the  terms  of  the  inclosed 
agreement  is  advantageous  to  the  shareholders."  The 
Cleveland  Electric  Illuminating  Company  has  at  this,  time 
$5,000,000  of  5  per  cent  bonds  outstanding,  which  cannot  be 
retired  until  1924,  and  the  transfer  of  the  property  cannot 
disturb  the  security  behind  them.  In  addition,  the  company 
has  outstanding  $800,000  of  6  per  cent  cumulative  pre- 
ferred stock  and  $7,399,000  common  stock.  The  common 
stock  pays  dividends  at  the  rate  of  8  per  cent  and  holders 
have  several  times  had  the  privilege  of  participating  in  the 
purchase  of  new  stock  at  par  when  it  was  worth  much  more 
on  the  open  market.  The  highest  price  paid  for  this  stock 
on  the  Cleveland  Stock  Exchange  in  191 1  was  134  in  January 
and  the  lowest  price  was  121  in  December.  Recent  sales 
have  been  made  at  127. 

Cleveland  Municipal  Plant, — No  official  bids  were  re- 
ceived for  the  first  $1,000,000  of  municipal  light  bonds  by 
City  Auditor  Coughlin  on  April  8,  the  day  on  which  pro- 
posals were  to  be  opened,  as  noted  in  these  columns  March 
2,  page  449.  An  informal  proposition  was  received  from  Otis 
&  Hough  and  Hayden,  Miller  &  Company  to  pay  a  pre- 
mium of  $750  on  the  bonds,  provided  they  are  legal.  The  at- 
torney for  the  latter  firm  stated  that  he  would  want  the 
matter  to  stand  until  July  i  in  order  to  ascertain  the  legal 
standing  of  the  securities.  W.  B.  Drum,  connected  with 
the  office  of  Otis  &  Hough,  acting  as  a  taxpayer,  had 
previously  filed  suit  asking  that  the  city  be  enjoined  from 
selling  the  bonds.  He  alleges  that  the  Council  was  without 
power  to  adopt  a  resolution  on  Sept.  18,  1911,  to  submit  the 
question  of  issuing  bonds  for  the  dual  purpose  of  erecting  a 
light  plant  and  supplying  light.  He  says  further  that  the 
election  was  void  because  sixty  days  had  not  intervened  be- 
tween the  dates  of  passing  the  resolution  and  holding  the 
election.  He  also  alleges  that  the  ordinance  passed  on  Feb. 
19,  191 1,  is  void  because  the  original  resolution  provided  for 
the  sale  of  the  bonds  during  the  fiscal  year  beginning  Jan.  i, 
191 1,  only.  The  ordinance  authorizing  the  sale  of  bonds  did 
not  become  operative  until  sixty  days  after  its  passage,  he 
says,  which  date  was  April   18,   1912. 

McCrum-Howell  Reorganization. — A.  H.  Wiggin,  presi- 
dent of  the  Chase  National  Bank,  New  York;  Herman 
Waldeck,  vice-president  of  the  Continental  Commercial 
National  Bank,  of  Chicago,  and  John  C.  McKeon,  vice-pres- 
ident of  the  National  Park  Bank.  New  York,  who  are  the 
committee  formed  to  represent  the  banks  in  the  reorganiza- 
tion of  the  McCrum-Howell  Company,  vacuum-cleaner  and 
enameled-ware  manufacturer,  as  noted  in  these  columns 
April  13^  have  been  appointed  a  committee  to  prepare  a 
plan  for  rehabilitation  of  the  company.  This  committee 
will  have  power  to  reorganize  the  company  or  its  sub- 
sidiaries, or  to  adjust  claims  against  the  company  without 
a    reorganization. 

Great  Western  Power  Meeting. — The  annual  meeting  of 
the  stockholders  of  the  Great  Western  Power  Company 
was  held  in  San  Francisco  on  April  2,  1912.  All  of  the  stock 
was  represented  and  the  following  officers  were  elected  for 
the  year:  Mortimer  Fleishhacker,  president;  Herbert  Fleish- 
hacker,  vice-president;  H.  P.  Wilson,  vice-president  and  sec- 
retary; Guy  C.  Earl,  vice-president;  H.  H.  Sinclair,  vice- 
president;  F.  M.  Tompkins,  treasurer  and  assistant  secre- 
tary; W.  H.  Spaulding,  assistant  treasurer  and  auditor. 
The  company  was  found  to  be  in  a  prosperous  condition. 
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icago  Telephone  Financing. — New  York  l>ankii)t,'  iii- 
ts  have  purchased  $14,000,000  first-mortgage  5  per  cent 

bonds  of  the  Chicago  Telephone  Company  and  are 
ing  them  at  i02]4  and  interest,  yielding  about  4.75  per 
These  bonds  are  dated  Dec.  i,  190^!,  and  are  due  Dec. 
23.  Benjamin  E.  Sunny,  president  of  the  company,  in 
ter  to  the  purchasers,  says  that  the  Chicago  Telephone 
pany  was  incorporated  Jan.  14,  1881,  and  owns  and 
ites  the  Bell  telephone  system  in  the  territories  com- 
rig  the  counties  of  Cook,  Dupage,  Kane,  Lake,  Mc- 
-y,  Grundy,  Kendall  and  Will,  111.,  and  the  counties  of 
er  and  Lake,  Ind.,  having  a  population  of  about 
,000.  The  company  operates  in  conjunction  with  the 
-distance  lines  of  the  American  Telephone  &  Telegraph 
pany,  which  has  always  owned  more  than  a  majority 
le.  stock  of  the  Chicago  Telephone  Company.  It  re- 
y  increased  its  ownership  by  exchanging  its  own  stock 
lat  of  the  Chicago  Telephone  Company.  The  authorized 
alization  of  the  latter  consists  of  $30,000,000  capital  stock, 
hich  $27,000,000  is  outstanding,  and  $50,000,000  first- 
gage  bonds,  of  which  $19,000,000  are  outstanding,  in- 
ng  the  present  issue.  Continuous  dividends  of  not  less 
8  per  cent  have  been  paid  on  the  capital  stock  for  the 
twenty-eight  years.  Gross  revenue  of  the  company  in 
was  $12,678,390,  and   net   earnings   were  $2,523,895,   or 

than  two  and  one-half  the  $950,000  interest  charges  on 
119,000,000  5  per  cent  bonds  outstanding. 

loit  (Wis.)  Water,  Gas  &  Electric  Bonds. — New  York 
ing  interests  are  offering  first-mortgage,  twenty-five- 
5  per  cent  sinking-fund  gold  bonds  of  the  Beloit 
'r,  Gas  &  Electric  Company,  which  does  all  the  electric 
,  gas  and  power  business,  including  municipal  lighting, 
?loit,  Wis.,  and  South  Beloit,  111.,  and  also  furnishes  the 
isive  supply  of  water  to  these  towns  for  domestic  and 
cipal  purposes.  The  authorized  capitalization  of  the  corn- 
consists,  first,  of  $3,000,000  first-mortgage,  twenty-five- 
5  per  cent  sinking-fund  gold  bonds,  of  which  $900,000 
outstanding,  additional  bonds  being  issuable  under  this 
gage  only  for  permanent  improvements  or  extensions, 
rate  that  shall  not  exceed  80  per  cent  of  the  actual  cash 
and  then  only  when  the  net  earnings  for  the  twelve  pre- 
g  months  shall  have  been  equal  to  at  least  twice  the 
al  interest  charges  on  all  outstanding  bonds  and  on  the 
s  to  be  issued.  In  addition  to  its  bonds  the  company 
1500,000  7  per  cent  cumulative  preferred  stock  and  $500,- 
ommon  stock,  all  of  which  is  outstanding.  Gross  and 
earnings  have  shown  continuous  increase  in  the  past 
years,  and  the  net  income  for  the  calendar  year  191 1 
$95^699,  which  is  more  than  twice  the  annual  interest 
jes  on  the  bonds  now  outstanding. 

nual  Report  of  United  Railway  &  Electric  Company  of 
more. — Stockholders  of  the  United  Railways  &  Electric 
pany,  ui  Baltimore,  at  their  annual  meeting  last  week, 
icted  tiic  retiring  board  of  directors.  The  thirteenth 
al  report  of  the  company,  covering  operations  for  the 

year  ended  Dec.  31,  191 1,  was  presented  and  showed 
the  record  of  that  year  was  the  best  in  the  history  of 
ompany.    Gross  earnings  reached  $8,000,000  for  the  first 

being  $8,025,758,  an  increase  of  4.39  per  cent  over  the 

returnj  The  operating  expenses  were  $3,681,093,  an 
ase  of  2.20  per  cent,  and  the  fixed  charges  were  $2,- 
85,  an   increase  of  2.07  per  cent.     After  deducting  all 

charges,  taxes,  rentals,  etc.,  and  $60,000  sinking  fund 
he  Maryland  Electric  Railway  Company  5  per  cent 
s  there  was  left  a  net  income  of  $1,427,618.     From  this 

deducted  extraordinary  expenditures  amounting  to 
544  (for  betterments),  interest  on  income  bonds  and 
ends  on  preferred  stock,  totaling  $560,000,  leaving  a 
ice  carried  to  profit  and  loss  of  $416,674.  The  general 
ice  sheet  as  of  Dec.  31,  1911.  showed  total  assets  and 
ities  of  $175,549,126. 

Generate  Energy  for  New  England  Cotton  Mills. — 
lation  of  a  company  to  be  known  as  the  Southern 
achusetts  Power  Company,  with  a  capital  of  $1,000,000, 
ing  promoted  jointly  by  the  Fall  River  Electric  Light 
aany,  of  Fall  River,  Mass.,  and  the  New  Bedford  Gas  & 
)n  Light  Company,  of  New  Bedford,  Mass.  The  ob- 
n  view  is  to  have  this  company  furnish  under  contract 
nergy  needed  by  the  promoters.  A  campaign  for  sup- 
g  central-station  service  to  the  numerous  cotton  mills 


in  the  territory  will  be  carried  on.  The  iiiaj(jrity  o!  the  mills 
in  the  section  are  now  operating  private  ]>lants,  the  most 
noteworthy  exception  being  the  Pilgrim  Mills  at  l''all  Kivtr, 
a  60,000-spindle  mill  of  the  most  modern  type,  which  is  sup- 
plied with  energy  by  the  Fall  River  Electric  Light  Company, 
as  described  in  these  columns  April  20,  191 1.  Directors  o,' 
the  Fall  River  company  have  agreed  to  sell  the  companv"; 
generating  station  and  adjacent  land  to  the  Southern  Massa- 
chusetts company,  and  the  stockholders,  at  a  special  meeting 
April  25,  will  vote  to  ratify  this  action. 

New  Orleans  Railway  &  Light  Earnings  in  191 1. —  1  he 
pamphlet  report  of  the  New  Orleans  Railway  &  Light  Com- 
pany for  the  year  ended  Dec.  31,  191 1,  shows  substantial  im- 
provement in  all  departments  of  the  company's  business. 
Total  operating  revenue  was  $6,652,937  as  compared  with 
$6,245,223  in  1910.  The  returns  for  the  railway  department 
were  $4,465,194,  the  returns  for  the  electric  department  were 
$1,182,497,  and  those  for  the  gas  department  were  $1,005,245, 
comparing  with  $4,206,303,  $1,072,546  and  $966,373,  respec- 
tively, in  the  previous  year.  Total  operating  expenses  were 
$3,737,'i24,  as  against  $3,251,738  in  igio,  when  a  special 
charge  of  $150,000  for  depreciation  was  included  under  this 
head.  The  surplus  after  all  charges  was  $771,696,  which  is 
equal  to  7.71  per  cent  on  $10,000,000  preferred  stock  and 
compares  with  $643,289,  or  6.43  per  cent,  in  1910. 

Philadelphia  Electric  Earnings  Improve. — The  report  of 
the  Philadelphia  Electric  Company  for  the  year  ended  Dec. 
31,  191 1,  shows  gross  earnings  of  $6,425,590,  comparing  with 
$5,946,026  in  1910,  and  net  income  of  $1,403,341,  comparing 
with  $1,216,378.  Final  results  of  the  year's  operations 
showed  an  increase  of  $22,487  paid  in  cash  dividends  and 
$504,007  added  to  the  surplus,  making  a  total  surplus  of 
$1,127,393.  The  number  of  customers  was  increased  by 
4943  during  the  year,  and  the  total  connected  load  in 
50-watt  equivalents  was  increased  by  252,488,  the  total  as 
of  Dec.  31,  1911,  being  2,430,955.  This  does  not -include  new 
contracts  for  supplying  energy  to  the  Philadelphia  Electric 
Company,  noted  in  these  columns  March  16.  Retiring 
directors  were  elected  at  the  annual  meeting. 

Deming  Ice  &  Electric  Company  Sold. — The  Federal 
Light  &  Traction  Company,  60  Broadway,  New  York,  has 
acquired  all  the  outstanding  securities  of  the  Deming  Ice  & 
Electric  Company,  which  controls  the  local  electric  light, 
power,  ice  and  coal  business  of  Deming,  N.  M.,  serving  a 
population  of  3000.  In  addition  to  the  foregoing,  the  com- 
pany supplies  energy  to  the  adjacent  territory  for  irrigation 
purposes.  An  850-hp  unit  is  being  added  to  the  station  of 
the  company  to  enable  the  taking  on  of  new  pumping  and 
irrigation  business,  resulting  from  recent  discovery  of  three 
underground  strata  of  water,  sufficient  to  irrigate  a  large 
acreage. 

Annual  Meeting  of  Marconi  Wireless. — John  R.  Sheffield, 
John  L.  Griggs  and  Kenneth  K.  MacLaren  were  elected 
directors  of  the  Marconi  Wireless  Telegraph  Company  of 
America  at  the  annual  meeting  on  April  15.  One  of  the 
newly  elected  directors  takes  the  place  of  Charles  A.  Terry, 
resigned,  and  the  other  two  fill  vacancies  of  several  years' 
standing.  Holders  of  Marconi  stock  of  record  April  18  will 
be  allowed  to  subscribe  at  par  to  five  times  their  present 
holdings  within  ten  days  after  that  date. 

Boston  Edison  to  Buy  Lighting  Companies. — At  a  special 
meeting  to  be  held  April  24  stockholders  of  the  Edison  Elec- 
tric Illuminating  Company,  of  Boston,  will  be  asked  to 
authorize  the  purchase  of  the  franchise  and  properties  of  the 
Weston  Electric  Light  Company  and  the  Hyde  Park  Electric 
Light  Company  and  to  authorize  additional  stock  issues  for 
extensions  to  these  properties.  Control  of  these  companies 
passed  to  President  Edgar,  of  the  Boston  company,  some 
time  ago.  as  noted  in  these  columns  J.m.  20.  1012. 

Pennsylvania  Power  Company  Increases  Capital. — Notice 
of  an  increase  in  capital  stock  from  $5,000  to  $400,000  has 
.been  filed  by  the  Pennsylvania  Power  Company,  Pittsburgh. 
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Mr.  W.  A.  Bixby,  maiianii  ol  tlic  .SiJririKliclcJ  (Md.)  (ias  & 
I'.lcctric  tompany,  has  been  critically  ill  with  an  affection  of 
the  liviT. 

Miss  Alice  B.  Simoneau  has  been  appointed  treasurer  oi 
•■  .   ."^aKiiiaw  (Miih.)   Towit  ("ompany,  succeeding  Mr.  J.  W. 

(JK-|Hl«'IUlin,H. 

Mr.  T.  W.  MacClclland,  of  the  sales  department  of  the 
Union  F.lictric  l.i.uht  <!v  Tower  Company,  St.  Louis,  has  been 
appointed  illuminating  engineer. 

Mr.  W.  H.  Tolman,  director  of  the  American  Museum  of 
Safety,  gave  an  illustrated  lecture  on  "Civic  Beauty"  before 
the  Colorado  Electric  Club,  Denver,  April  ii. 

Mr.  E.  C.  Burnett  has  been  appointed  assistant  electrical 
engineer  of  tiio  I'nion  F.lcctric  Light  &  Power  Company, 
St.  Louis,  succeeding  Mr.  K.  H.  Hansen,  who  was  recently 
promoted  to  be  chief  engineer. 

Mr.  H.  H.  Magdsick,  at  a  meeting  of  the  Pittsburgh  Sec- 
tion of  the  Illuminating  Engineering  Society  on  Friday  eve- 
ning, .Xpril  12,  spoke  on  the  subject  "Gas,  Gasoline,  Arc  and 
Incandescent   Street   Lighting." 

Mr.  H.  M.  Hirschberg,  who  was  largely  instrumental  in 
the  introduction  of  Haniing-arc  lamps  in  this  country,  left 
New  York  on  the  Olympic  April  13  for  his  annual  visit 
to  the  manufacturing  centers  of  Europe. 

Mr.  Charles  H.  Peddrick,  Jr.,  manager  of  the  light  and 
power  department  of  the  Hudson  River  Electric  Power 
Company  at  Glens  Falls,  N.  Y.,  has  been  made  general  man- 
ager of  the  Spring  Brook  Water  Company,  Hudson  Falls, 
N.  Y. 

Mr.  Arthur  S.  Watts,  author  of  the  article  entitled  "De- 
tailed Comparison  of  High-Tension  Insulation  of  American 
and  European  Design,"  which  appeared  in  our  issue  dated 
May  19,  1910,  has  been  elected  president  of  the  American 
Ceramic  Society. 

Mr.  Charles  W.  Rogers  was  on  April  i  appointed  super- 
intendent of  generation  for  the  Empire  District  Electric 
Company's  system  with  headquarters  at  Joplin,  Mo.  Mr. 
Rogers  was  formerly  combustion  engineer  for  the  Detroit 
United  Railways  Company. 

Mr.  Charles  J.  Russell  is  the  author  of  an  article  in  the 
March  issue  of  Current  News,  published  by  the  Philadelphia 
Electric  Company  N.  E.  L.  A.  Section,  entitled  "Corpora- 
tion," which  gives  a  historical  account  of  the  origin  and  de- 
velopment of  the  corporate  idea. 

Mr.  E.  G.  Connette  has  resigned  as  chief  of  the  transpor- 
tation'department  of  the  New  York  Public  Service  Com- 
mission, which  position  he  has  held  since  Sept.  i,  1909,  to 
undertake  certain  railway  work,  the  plans  for  which  have 
as  yet  not  been  announced.  His  resignation  will  take  effect 
on  May  15. 

Mr.  John  Hunter,  chief  engineer  of  power  plants  of  the 
Union  Electric  Light  &  Power  Company,  St.  Louis,  ad- 
dressed the  University  of  Missouri  Branch,  A.  S.  M.  E.,  at 
Columbia,  Mo.,  April  5,  on  the  subject  "The  Development 
of  Modern  Power  Stations,"  illustrating  his  remarks  with 
lantern  slides. 

Mr.  J.  W.  Reeve  has  resigned  as  manager  of  the  Madison 
Electvic  Light  &  Power  Company,  of  Madison,  Fla.,  to  ac- 
cept the  position  of  superintendent  of  the  Ware  County 
Light  &  Power  Company  of  Waycross,  Ga.  An  error  ap- 
peared in  the  previous  announcement  in  this  column  of  Mr. 
Reeve's  change  of  position. 

Mr.  D.  E.  Thompson,  Toronto,  has  been  elected  president 
of  the  Mexican  Northern  Power  Company,  Santa  Rosalia, 
Mexico,  to  succeed  Mr.  G.  F.  Greenwood,  who  has  been 
made  vice-president  and  general  manager  of  the  company, 
which  is  constructing  a  45,000-hp  hydroelectric  plant  on  the 
Conches  River,  20  miles  from  Santa  Rosalia. 

Mr.  Fred  A.  Otto  has  been  appointed  superintendent  of 
the  electrical  department  of  the  St.  Paul  Gas  Light  Com- 
pany, of  St.  Paul,  Minn.,  succeeding  Mr.  F.  R.  Cutcheon, 
who  has  become  manager  for  the  Consolidated  Gas  Com- 
pany of  New  Jersey  at  Long  Branch.  Mr.  Otto  is  a  gradu- 
ate of  the  Universiy  of  Minnesota  and  was  until  recently  en- 
gmeer  o;  the  St.  Paul  company's  turbine  generating  station. 

Dr.  Rudolf  Diesel,  inventor  of  the  Diesel  engine,  will  be 


made  an  honorary  niembcr  of  the  .American  Society 
Mechanical  Engineers  on  Ai)ril  30,  (jn  the  evening  of  wh 
day  Dr.  Diesel  will  deliver  an  illustrated  lecture  in  the  au 
lorium  of  the  Engineering  .Societies  Building,  New  York, 
"The  Develoi)ment  of  the  Diesel  Engine."  On  April 
Dr.  Diesel  addressed  the  Engineers'  Club  of  St.  Louis  on  I 
subject  of  internal-combustion  (jil  engines. 

Mr.  A.  T.  Macdonald,  general  sales  manager  of  the  Lou 
ville  Lighting  C onip.iny,  will  leave  on  April  30  to  att« 
the  annual  eonventi(jn  of  the  Mystic  Sliriners,  which  will 
held  in  Los  .Angeles,  Cal.  hollowing  this  he  will  visit  S 
Francisco  and  other  coast  cities  and  will  attend  the  Scat 
National  Electric  Light  Association  convention.  He  ( 
|)ects  to  study  the  i'acific  Coast  situation  from  a  centr 
station  standpoint  thoroughly  and  to  secure  all  the  d; 
possible  bearing  upon  sales  methods  in  use  in  that  sectii 

Mr.  W.  L.  Arnold,  vice-president  of  the  .Arnold  Compai 
has  returned  to  his  home  in  Chicago  from  a  trip  around  1 
world.  Accompanied  by  his  wife,  Mr.  Arnold  left  Chica 
on  Aug.  I  last  for  a  tour  of  Europe  and  the  Orient  fr( 
New  York,  returning  by  way  of  .San  Francisco  and  reachi 
Chicago  on  April  12.  From  the  south  of  France  the  tr; 
elers  embarked  on  the  ship  which  finally  landed  them 
California,  where  they  were  met  by  Mr.  Arnold's  broth 
Mr.  B.  J.  Arnold.  Both  Mr.  and  Mrs.  W.  L.  Arnold  ( 
press  themselves  delighted  with  their  globe-circling  journ 

Mr.  Norman  Macbeth  has  resigned  as  illuminating  en 
neer  for  the  Westinghouse  Electric  &  Manufacturing  Co 
pany,  East  Pittsburgh,  Pa.,  and  the  Westinghouse  Lai 
Company,  Bloomfield,  N.  J.,  where  he  recently  organized 
illuminating  engineering  department,  and  will  resume 
individual  consulting  illuminating  engineering  practice.  1 
Macbeth,  who  has  for  some  years  been  closely  identified  ^ 
the  practical  application  of  illuminating  engineering,  % 
give  special  attention  to  illumination  development  and  pi 
licity  for  central  stations  and  gas  companies  with  particu 
reference  to  the  education  of  salesmen,  sales  campaigns  < 
the  handling  of  competition  policies.  He  will  maint 
offices  in  Philadelphia  and  in  New  York  City. 

Mr.  Gano  Dunn,  president  of  the  A.  I.  E.  E.,  was  the  gt> 

of  honor  at  a  dinner  given  by  the  St.  Louis  Section  on  M 
day,  April  8,  at  the  Planters'  Hotel,  at  which  more  than  f 
members  and  guests  were  seated.  Mr.  Dunn  spoke  quite 
formally  to  the  members  of  the  section  regarding  the 
cently  appointed  committee  on '  patent  matters  and 
plained  the  reasons  which  led  to  its  appointment.  1 
was  the  outcome  of  a  set  of  resolutions  adopted  some  ti 
ago  by  the  St.  Louis  Section  relating  to  certain  abuses 
the  patent-law  system.  Mr.  Dunn  also  spoke  about 
methods  of  nominating  and  electing  officers  in  the  Instil 
and  the  proposed  new  amendments  to  the  constitut 
Various  phases  of  these  subjects  were  also  briefly  discus 
by  Messrs.  Langsdorf,  Timmerman  and  Bruninga. 


Obituary 


Mr.  Gilbert  B.  Shaw,  president  of  the  Naugle  Pole  & 
Company,  of  Chicago,  died  at  his  residence  in  that  city 
zApril  13.  He  was  seventy-five  years  of  age  and  had  live 
Chicago  for  forty-four  years.    Four  children  survive  him. 

Mr.  Thomas  Jefferson  Coolidge,  Jr.,  who  was  largely 
terested  in  electric  service  properties,  died  at  his  homi: 
Boston  on  April  14.  Mr.  Coolidge  was  a  graduate  of  L 
vard  College,  Harvard  Graduate  School  and  Harvard  1" 
School.  In  1890,  when  only  twenty-seven  years  old,  he' 
ganized  the  Old  Colony  Trust  Company.  Although  banl  ( 
was  the  chief  business  of  Mr.  Coolidge,  he  had  many  0  : 
financial  interests,  especially  of  late  in  the  field  of  elec  ' 
public-service  companies.  During  the  past  year  his  incr 
ing  illness  led  him  to  resign  from  many  directorships,  • 
up  to  a  recent  date  he  was  director  of  the  American  ' 
Telephone  Company,  American  Telegraph  &  TelepL' 
Company,  Western  Telephone  &  Telegraph  Company,  '■ 
son  Electric  Illuminating  Company,  General  Electric  C'' 
pany,  Georgia  Railway  &  Electric  Company,  Boston  '■ 
vated  Railway  Company,  Underground  Electric  Raih'- 
Company,  Ltd.,  of  London,  Seaboard  Airline  Railway,  Ai5 
keag  Manufacturing  Company,  Lawrence  ManufactuU 
Company  and  American  Trust  Company.  I 
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HALEYVILLE,  ALA.— The  installation  of  an  elcctric-light  plant  and 
iter-works  system,  to  cost  from  $8,000  to  $10,000,  is  uiuler  consid- 
jtion.     M.    S.    Drewery    is    city    clerk. 

MONTGOMERY,  ALA.— James  Mitchell,  of  the  Alabama  Interstate 
irr.  Co.,  Montgomery,  which  proposes  to  develop  water-powers  on  the 
losa  and  Tallapoosa  Rivers,  states  that  it  is  the  intention  of  the  com- 
ny  first  to  build  a  plant  on  the  Coosa  River  to  furnish  electricity  in 
riningliani  and  surrounding  cities.  Ultimately  it  is  proposed  to  es- 
)lish  a  distributing  system  throughout  Alabama.  The  company  also 
itemplates  harnessing  Mussel  Shoals  on  the  Tennessee  River,  near 
arence,  Ala.,  for  the  purpose  of  operating  one  or  more  fertilizer 
;tories  which  are  to  be  erected.  Surveys  are  now  being  made  on 
!  Coosa  River,  near  Wetumpka,  and  on  the  Tallapoosa  River,  near 
exander    City. 

BLACK  ROCK,  ARK. — The  Town  Council  has  granted  a  25-year  fraii- 
ise  to  Bond  Nichols  to  install  and  operate  an  electric-light  plant  and  has 
o  awarded  a  contract  for  street  lighting,  to  cost  $50  per  month. 
LAKE  VILLAGE,  ARK.— The  City  Council  has  granted  the  Delta  El. 
.,  Pwr.  &  Mfg.  Co.,  Greenville,  Miss.,  a  franchise  to  erect  and  operate 
electric  plant  here.  The  company  was  also  awarded  a  contract  to 
rnish  power  for  the  city  water-works.  The  cost  of  the  transmission 
e   and   system    is   estimated   at   about   $20,000. 

ELSINORE,  CAL. — The  Southern  Sierras  Pwr.  Co.  contemplates  tak- 
j  over  the  local  electric  plant,  which  will  be  used  as  an  auxiliary  plant. 
JAKLAND,  CAL. — The  Oakland  Trac.  Co.,  San  Francisco,  Oakland  & 
n  Jose  Consol.  Ry  Co.,  Pacific  Terminal  Co.,  East  Shore  &  Suburban 
.  Co.,  California  Ry.  Co.,  Sacramento  Short  Line  Ry.  and  the  San 
le  Short  Line  Ry.  have  been  consolidated  under  the  name  of  the  San 
incisco-Oakland  Terminal  Railways.  The  company  is  capitalized  at 
!,000,000. 

DCE.XNSIDE,  CAL. — A  special  election  will  be  held  to  vote  on  the 
)position  to  provide  $25,000  for  the  erection  of  a  municipal  electric- 
it    plant    here. 

JED  BLUFF,  CAL. — Estimates  of  the  cost  of  the  municipal  electric- 
it  and  water-works  systems  have  been  submitted  to  the  Board  of  City 
jstees  by  W.  F.  Luning,  city  engineer.  The  cost  of  the  lighting 
nt  was  placed  at  $146,668,  and  that  of  tlie  water-works  system  at 
1,992,  making  a  total   of  $228,660. 

lEDWOOD,  CAL. — A  franchise  for  a  street-railway  system  has  been 
nted   by   the    City   Trustees   to   Edward    F.    Fitzpatrick.     The    first   line 

be  built  will  extend  from  the  business  center  of  the  city  to  the 
Pthills  in  the  Woodside  and  Portola  districts,  work  on  which  will  begin 

once. 

SAN  FRANCISCO,  CAL.— The  Board  of  Public  Works  has  appropri- 
■d  $90,000  for  the  construction  of  power  plant  and  substation  for  the 
ary   Street   municipal   railway. 

SAN  FRANCISCO,  CAL.— Deeds  have  been  filed  in  the  office  of  the 
lorder  by  which  the  California-Nevada  El.  Pwr.  Co.,  the  Loon  Lake 
r.  &  Pwr.  Co.  and  the  Truckee  River  General  El.  Co.,  three  Cali- 
nia  corporations,  have  transferred  all  their  property  to  the  Truckee 
vcT  General  Electric  Co.,  which  was  recently  incorporated  in  Maine 
;h  a  capital  stock  of  $3,000,000.  Wadleigh  B.  Drummond,  of  Portland, 
line,  is  president. 

5AN  JACINTO,  CAL.— Plans  are  being  prepared  by  Koebig  &  Kocbig, 
;ineers,  Los  Angeles,  for  the  proposed  power  plants  to  be  constructed 
the  San  Jacinto  Valley  for  the  Romona  Pwr.  &  Irrig.  Co.,  work  on 
ich    will    begin   soon. 

SANTA  ROSA,  CAL.— The  Great  Western  Pwr.  Co.  has  applied  to 
;  Board  of  Supervisors  for  another  franchise  to  operate  in  Sonoma 
lunty. 

FEMPI-ETON,   CAL. — .\rrangements   .ire   being   made    by   the    San   Joa- 

in    Lt.    &    Pwr.    Co.    for    the   construction    of    a    substation    here.      The 

npany   is   now   erecting   a   transmission   line   to   Templeton. 

TERRA    BELLA,    CAL.— The    Tulare    County    Pwr.    Co.    contemplates 

tending  its   transmission   lines  into  the   Terra   Bella   district. 

VALLEJO,    CAL. — Two    bond    elections    have    been    authorized    by    the 

:y   Council,   one   of   which    is   upon   the   ixsue   of   $100,000   to   establish   a 

inicipal   light  and   power   plant. 

CONCRETE,    COL.— The   United   States   Portland   Cement   Co.    contem- 

tes  the  installation  of  a   150-hp  power  plant.     William  Fowden  is  super- 

endeiit. 

DENVER,  COL. — Improvements  are  contemplated  by  the  Denver  & 
:ermountain  R.  R.  Co.  on  its  Barnum  and  Golden  lines,  work  on  which 
II  soon  begin.  The  work  will  include  a  new  power  house  to  furnish 
■ver  to  the  Intermountain  and  Denver  &  Northwestern  for  use  on  the 
e  to  the  Leyden  coal  mine.  Two  new  lines  are  also  contemplated,  one 
Fort  Logan  and  the  other  south  from  Golden,  3  miles  in  length.  The 
;t  of  the  work  is  estimated  at  about  $1,500,000. 

NEW  HAVEN,  CONN. — It   is  stated   that  work  will   begin  immediately 
equipping   the   main   line   of   the   New   York,    New    Haven   &   Hartford 
R.,   between    Stamford    and    New    Haven,    for    electrical    operation,    the 
!t  of  which    is   estimated   at   $4,000,000. 

5TRATF0RD,  CONN. — The  citizens  have  voted  to  change  the  street- 
liting  system   from  gas  to  felectricity. 


ATLANTA,    GA. — The    committee    decided    to    lay    all    bids    submitted 
by  the  Georgia   Ry.  &   EI.   Co.   for  street  lighting  on  the  table   until  June 
11    in   order   that    the   company    may    have   time   to   submit   a    bid   on    flam- 
ing   arcs. 

BAXLEY,  GA. — Bids  will  be  received  by  the  City  Council  until  May 
3  for  furnishing  machinery  and  materials  for  an  electric-light  and  water- 
works system  as  follows:  900  ft.  and  1100  ft.  8-in.  and  6in.  cast-iron  pipe 
and  fittings,  constructing  reservoir,  furnishing  boiler,  feed-water  heater, 
triplex  and  boiler-feed  pump,  air  compressor,  installing  machinery  com- 
plete, including  switchboard;  furnishing  and  installing  electric  line  wire, 
poles,  generator,  exciter,  switchboard,  series  transformers,  transformers 
and  engine,  and  erecting  power  house.  Plans  and  specifications  may  be 
seen  and  obtained  at  the  office  of  William  W.  Lyon,  consulting  engineer, 
305  Duval  Building,  Jacksonville,  Fla.     Wade  H.  Watson  is  Mayor. 

HELENA,  GA. — The  City  Council  has  decided  to  install  an  electric- 
light  system  here.  Electricity  for  operating  the  system  will  be  secured 
from  the  municipal  electric  plant  at  McRae.  This  city  is  to  own  and 
operate   the  distributing  system. 

MACON,  GA. — The  Board  of  Water  Commissioners  has  decided  to  use 
electricity  to  operate  the  pumping  station  of  the  new  water-works  system. 
W.    P.    Bullock,    Kansas    City,    Mo.,    is    consulting    engineer. 

McRAE,  GA. — The  proposition  to  issue  $5,000  in  bonds  for  the  installa- 
tion of  a  new  electric-light  system  will  be  submitted  to  a  vote  on   May  7. 

AIONTICELLO,  GA. — The  Central  Georgia  Pwr.  Co.  will  supply  elec- 
tricity here  by  Aug.  1.  The  City  Council  has  contracted  for  500  hp 
and  the  Monticello   Cotton  Oil  Co.    for   150   hp. 

VALDOSTA,  GA.— The  plant  and  holdings  of  the  Consolidated  Ice  & 
I'wr.  Co.  have  been  purchased  by  the  Municipal  Service  Co.,  Philadelphia, 
Pa.,   for  $300,000. 

BOISE.  IDAHO.— The  Southern  Idaho  Lt.,  Ht.  &  Pwr.  Co.  has 
changed  its  name  to  Idaho  Ry.,  Lt.  &  Pwr.  Co.  and  kas  increased  its 
authorized   capital   stock  from   $20,000,000   to   $30,000,000. 

I'OCaTELLO,  IDAHO.— The  Idaho  Consol.  Pwr.  Co.  contemplates 
increasing  the  output  of  its  plant  at  American  Falls  by  4000  hp.  J.  H. 
Brady,    Boise,    is    president. 

ALTON,  ILL. — A  proposition  for  street  lighting  has  been  submitted  to 
the  special  committee  of  the  Council  by  C.  M.  Yager,  representing  a 
new  company,  for  municipal  lighting.  If  awarded  the  contract  for 
street  lighting,  the  company  will  be  incorporated  under  the  name  of  the 
Piasa  Lt.  &  Pwr.  Co.  and  will  have  a  capital  stock  of  $300,000.  The 
present  contract,  held  by  the  Alton  Gas  &  El.  Co.,  will  expire  September, 
1913.  The  new  company  offers  reduced  rates  to  private  consumers  as 
well   as  for  municipal   service. 

BEARDSTOWN,  ILL.— The  Beardstown  El.  Lt.  &  Pwr.  Co.  is  plan- 
ning   to    make    improvements    and   extensions    to    its    plant. 

BUFFALO,  ILL.— The  capital  stock  of  the  Central  Illinois  El.  Co. 
has   been   increased   from   $2,500   to  $10,000. 

IIARRISBURG,  ILL.— The  capital  stock  of  the  People's  Wtr.  &  Lt. 
Co.  has  been  increased  from  $50,000  to  $75,000  to  provide  funds  for  ex- 
tensions. F.  J.  Postel,  of  Chicago,  is  president  and  J.  R.  Cravath,  1160 
Old    Colony    Building,   Chicago,    111.,    is   general    manager. 

IIILLSBORO,  ILL. — Plans  for  a  new  street-lighting  system  will  soon 
be  submitted  to  the  City  Council  by  the  Hillsboro  Lt.  &  Pwr.  Co.  It 
is    proposed    to    substitute    tungsten    lamps    for    arc    lamps. 

MAHOMET,  ILL.— The  Village  Board  has  granted  F.  E.  Wright  a 
20-year   franchise   to   construct   and   operate   an   electric-light   plant   here. 

MIDDLETOWN,  ILL. — A  committee  of  business  men,  composed  of 
I".  H.  Mullen,  J.  .\.  Glenn,  Louis  Kief,  James  Snyder  and  William 
Walters,  has  been  appointed  to  make  investigations  and  secure  the  cost 
of   the   installation   of   an   electric-light    plant. 

PEKIN,  ILL.— The  Pekin  Lt.,  Ht.  &  Pwr.  Co.  has  decided  to  secure 
electrical  energy  from  the  Peoria  plant.  It  is  said  that  arrangements 
have  been  made  to  erect  the  transmission  lines  across  the  river  on  the 
old   railroad   piers   of   the   Peoria   &   Pekin   Union   Railway. 

ROCHELLE,  ILL.— The  City  Council  has  granted  the  Flagg  Center 
Tel.  Co.  a  franchise  to  construct  and  operate  a  telephone  exchange  in 
this   city. 

ROODHOUSE,  ILL.— J.  T.  Galloway,  of  Greenfield,  has  applied  for 
a  franchise  to  construct  and  operate  an  electric  system  here.  Power 
to  operate  the  system  is  to  be  obtained  from  the  power  plant  on  the 
.Mississippi   River   at   Keokuk. 

SPRINGFIELD,  ILL.— The  Springfield  Consol.  Ry.  Co.  expects  to 
purchase  two  400-hp  Stirling  boilers  for  its  power  plant  in  Springfield 
(luring  the   next   seven   months. 

WARSAW,  IND.— The  Kosciusko  County  Council  is  considering  the 
question  of  securing  electricity  from  the  Winona  power  house  for  lamps 
and   motors   at   the   county   infirmary. 

-VNTHON,  lA. — A  special  election  will  soon  be  held  to  vote  on  the 
proposition  to  issue  bonds  for  the  erection  of  an  electric-light   plant. 

FAIRFIELD,  lA. — The  city  has  canceled  its  contract  with  the  Iowa 
Pwr.  Co.,  of  Oakland,  to  furnish  power  to  operate  the  municipal  electric 
system  and  is  now  considering  plans  for  improving  the  municipal  power 
plant  or  to  make  a  new  contract  with  another  power  company  to  fur- 
nish   the    service. 
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llUMItOI  lU".    l.\.--Tlic    Uiiiiiljolilt    Kl.    1,1.    &    I'wi.    Co.    lontciiiplalcs 
extciulinK    its   syslrm   to    Rolfc,   nud   a   (ruiicliine  will   noon   be   applied    for. 
MURRAY.    I.\. — Steps  have   hecn   taken   to   form   a   company   to   install 
and   operate   an   electric-light   plant    here.      P.    S.    Smith   is   interested. 

OSKAI.OOSA,  lA.— The  Oskaloosa  &  Huxton  Ky.  Co.  is  planning  to 
cicct  a  transmission  line  from  Oskaloo.sa  to  Sharon,  for  which,  it  is 
undrrstood.  materials  will  soon  be  purchased,  including  poles,  copper 
wire,  insulators,  etc.     A.  W.   Murdick,  Oskaloosa,  is  engineer. 

I'IKRSON,  lA.— Honds  to  the  amount  of  $4,500  have  been  voted  for 
the    installation    of    a    municipal    electric-light    plant. 

KEMSKN,  lA. — The  contract  for  llic  construction  of  tin-  plain  of 
the  Remsen  El.  Lt.  &  Pwr.  Co.  has  bi-cii  awarded  lo  the  Alamo  Kng.  & 
Suit.   Co.,  Omaha,   Neb. 

ATCHISON,  KAN. — The  committee  in  charge  of  promoting  the  in- 
slall.ition  of  an  ornamental  streetligliting  system  is  considering  the 
installation  of  a  small  electric  plant,  to  be  installed  in  the  rear  of  the 
building  occupied  by  the  Fire  Department,  to  supply  electricity  for  the 
lamps    of    the    proposed   "white    way." 

K\'EREST,  KAN.— The  installation  of  an  electric-light  system  here  is 
under  consideration.  It  is  proposed  lo  obtain  electricity  for  the  system 
from  the  Ilorton  plant.  The  cost  of  the  transmission  line  is  estimated 
at  about  $7,000. 

HUTCHINSON,  KAN.— The  Hutchinson  &  Western  Interurban  Ry. 
Co.  has  been  granted  permission  by  the  Public  Utilities  Commission  to  issue 
$1,000,000  in  bonds,  the  proceeds  to  be  used  for  the  construction  of  an 
electric  freight  and  passenger  railway  from  Hutchinson  west  to  Hudson 
in  Stafford  County. 

B.\RIU)UR\TLLE,  KY.— The  Barbourville  EI.  Lt.,  Ht.  &  Pwr.  Co. 
has  agreed  to  make  improvements  to  the  street-lighting  system  and  will 
replace   the   old   lamps   with   new   arc   lamps.     A.    Smith   is   manager. 

HENDERSON,  KY. — The  city  of  Henderson  has  contracted  with  the 
Henderson   Trac.   Co.   for  power,   to  be   furnished  at   1    cent  per  kvv-hr. 

LEXINGTON,  KY. — Plans  have  been  perfected  for  the  organization  of 
the  Dix  River  Pwr.  Co.,  which  proposes  to  construct  a  20,000-hp  hydro- 
electric plant  on  Dix  River,  near  Burgin  and  High  Bridge.  It  is  pro- 
posed to  build  three  dams  and  a  reservoir  thaf  will  form  a  lake  25  miles 
long.  Electricity  generated  at  the  plant  will  be  transmitted  to  Lexington 
and  Louisville  and  other  cities  and  towns.  L.  B.  Herrington,  Richmond, 
Ky.,  is  president  and  Arthur  Geisler,  engineer,  is  in  charge. 

LOUISVILLE,  KY. — Plans  have  been  made  by  the  George  G.  Fetter 
Ht.,  Lt.  &  Pwr.  Co.  for  the  installation  of  ornamental  street  lamps  on 
Main  Street  from  First  to  Seventh  Street  and  on  Fourth  Avenue  from 
Main    to    Market    Street. 

MURR.^Y,  KY. — The  City  Council  has  appointed  a  committee  com- 
posed of  H.  B.  Gilbert,  T.  Beale  and  L.  M.  Overby  to  take  charge  of 
the   purchase   of   equipment   for   the   proposed   electric-light   plant. 

SOMERSET,  KY.— The  Somerset  Milling  Co.  is  preparing  to  equip  its 
plant,   which   is  now   operated  by   steam   power,   for   electrical   operation. 

SHREVEPORT,  LA. — Bids  will  be  received  at  the  office  of  the  super- 
vising architect,  Treasury  Department,  Washington,  D.  C,  until  May 
28,  for  an  electric  passenger  elevator  in  the  United  States  post  office 
and  court  house,  Shreveport,  La.,  plans  and  specifications  for  which 
may  be  obtained  at  the  above  office.  James  Knox  Taylor  is  supervising 
architect. 

VEAZIE,  MAINE. — The  Bangor  Pwr.  Co.,  a  subsidiary  of  the  Bangor 
Ry.  &  El.  Co.,  has  commenced  work  on  the  construction  of  a  new  rein- 
forced-concrete'  dam  at  the  Veazie  power  station  to  replace  the  wooden 
dam  in  use  here.  The  new  dam  will  be  located  about  1000  ft.  below  the 
old  dam  and  will  be  capable  of  developing  33,500  hp.  It  will  be  750  ft. 
long   and   will   cost   about   $150,000. 

BRUNSWICK,  MD.— The  city  contemplates  a  $30,000  bond  issue  for 
municipal   improvements,   including   an  electric-light   plant. 

FRIENDS VILLE,  MD.— Arrangements  have  been  completed  by  the 
Youghiogheny  Pwr.  Co.  for  the  construction  of  a  hydroelectric  power 
plant  at  Friendsville  on  the  Youghiogheny  River,  where  it  is  estimated 
that  40  000  hp  can  be  developed  for  transmission  by  electricity  to  towns 
and  cities  in  western  Maryland  and  possibly  to  several  cities  in  Penn- 
sylvania. The  cost  of  the  proposed  plant  is  estimated  at  $4,000,000  and 
will  include  three  dams  and  a  reservoir  6  miles  long.  C.  L.  Pullen, 
of  New  York,  is  vice-president  of  the  company,  and  Col.  John  Bogart, 
141  Broadway,  New  York,  is  engineer.  Parties  interested  in  the  You- 
ehiosheny  Pwr.  Co.  have  organized  a  company  under  the  name  of  the 
Youghiogheny  Wtr.  &  El.  Pwr.  Co.  to  build  a  similar  plant  at  Swallows- 
ville,   Md. 

H-\GERSTOWN,  MD.— The  Public  Service  Commission  has  granted 
'the  Frederick  &  Hagerstown  Pwr.  Co.  permission  to  issue  $300,000  in 
capital  stock  and  $300,000  in  bonds,  the  proceeds  to  be  used  for  the 
construction   of   a   3000-hp   power   plant   at   Security. 

HIGHFIELD  MD.— Dr.  Joseph  Roach  contemplates  the  installation 
of  an  electric-light  plant  to  supply  electricity  for  lighting  the  residences 
in   Highland   and  possibly  in   Cascade. 

ATHOL    MASS  —The  Athol  Gas  &  El.  Co.  has  been  awarded  the  con- 
tract to   stipply   electricity   for   the  Templeton   street   railway   to   Gardner, 
including  the  railway  to  Gardner  and  Winchendon. 
BELCHERTOWN,   MASS.— The    Belchertown    El.    Co.    has   applied   to 


the     Selectmen     (or     permission     to    rrcct     trannmimiion     lincH    on    certain  i 
roadii    in    the    town    for    the    diitribution    of    electricity. 

HEVKRI.Y,  MASS.— The  in-.tall.ntion  of  a  new  iitrcrl  lighlinK  tytt«ni 
is  under   c(inHi<lcration. 

CIIICOPEE,  MAS.S.— Messrs.  McClintock  &  Craig,  of  SpringfitU, 
Mass.,  have  been  engaged  by  the  electric  light  commissioners  to  com- 
plete   the    work    of    rebuilding    the    municipal    electric-light    plant. 

FALL  RIVER,  MASS.— The  Fall  River  El.  Lt.  Co.  and  the  Ntw 
Bedford  Gas  &  Edison  Lt.  Co.  arc  promoting  the  organization  of  tile 
Southern  Massachusetts  Pwr.  Co.,  with  the  object  of  having  thi(  com- 
pany furnish  under  contract  electricity  needed  by  the  two  companict. - 
It  is  propo-icd  to  supply  elcrlricity  to  operate  the  mills  in  Fall  River 
and  New  Bedford  by  the  two  local  companies.  A  special  meeting  of  ' 
the  stockholders  of  the  Fall  Rivc-r  EI.  Lt.  Co.  has  been  called  for  April 
25  to  vote  on  the  ratification  act  of  the  board  of  directors  in  agreeiag 
to  sell  to  the  Southern  Massachusetts  Pwr.  Co.  the  generating  plant, 
Irind  and  adjoining  wharf  property.  The  new  company  is  to  be  capi- 
lali/ed    at    ?1, 000,000. 

FITCIIBURG,  MASS.— The  City  Council  has  contracted  with  tbc 
Fitcliburg  Gas  &■  E\.  Lt.  Co.  for  the  installation  of  an  ornamental 
street-lighting  system.  The  contract  provides  for  the  installation  of  96 
cluster  lamps,  to  be  erected  on  the  street-railway  poles,  to  cost  $50  per 
year    per    cluster.     The    city    will    purchase    about    20    poles. 

GRANBY,  MASS. — The  Selectmen  have  been  authorized  to  grant  the 
Central  Massachusetts  El.  Lt.  Co.,  Palmer,  a  franchise  to  erect  traiu- 
mission  lines  to  supply  electricity  for  lamps  and  motors  here.  An  ap- 
propriation  of   $250   has  been    made   for   street   lamps. 

ROCKLAND,  MASS. — At  a  special  town  meeting  held  April  8  the  propo- 
sition  to  build  a  municipal  lighting  plant  was  carried.  This  was  the 
preliminary  vote,  and  by  law  it  will  have  to  come  before  the  town  at 
another  meeting  to  be  held   within  a  year. 

BATTLE  CREEK,  MICH.— Plans  have  been  prepared  by  W.  G. 
Fargo,  Mich.,  for  the  construction  of  a  two-story  and  basement  power 
house,  SO  ft.  X  100  ft.,  for  the  Commonwealth  Pwr.  Co.,  to  cost  about 
$100,000.     W.   A.   Potter,   Battle   Creek,   is  secretary. 

KALAMAZOO,  MICH.— At  an  election  held  April  1  the  proposition  to 
issue  $140,000  in  bonds  to  establish  a  municipal  electric-light  plant  was 
carried. 

REED  CITY,  MICH.— The  dam  of  the  Osceola  Lt.  &  Pwr.  Co.  was 
washed  away  recently,  causing  a  loss  of  about  $3,000.  The  town  will  be 
without    electrical   service   for   some   time. 

DASSEL,  MINN. — H.  B.  Rutledge,  Glencoe,  contemplates  the  instal-' 
lation  of  an  electric-light  plant  here,  for  which  application  for  a  fran- 
chise will  soon  be  made. 

FERGUS  FALLS,  MINN.— At  an  election  held  April  2  the  proposition 
to  rebuild  the  city  dam  was  defeated.  The  city  will  purchase  electricity 
to  operate  the  municipal  system. 

FOLEY,  MINN. — Preparations  are  being  made  by  Harmon  E.  Beckei 
for  the  erection  of  an  electric-light  plant  here,  to  cost  about  $10,000. 
Bids   for   construction   of   plant   will   be   received   until   May    1. 

MOORHEAD,  MINN. — Application  has  been  made  to  the  City  Coun- 
cil by  H.  M.  Byllesby  &  Co.,  Chicago,  111.,  which  controls  the  Union 
Lt.,  Ht.  &  Pwr.  Co.  and  the  Fargo  &  Moorhead  St.  Ry.  Co.,  for  fran- 
chises for  extensions  to  the  local  street  railway,  electric-lighting,  gas 
and    water    systems. 

TERREBONNE,  MINN.— E.  F.  Wheeler,  of  the  Red  River  Pwr.  Co., 
Grand  Forks,  N.  D.,  has  applied  for  a  franchise  to  supply  electricity  here. 

BOONEVILLE,  MISS. — Plans  are  being  prepared  by  R.  C.  Huston, 
Exchange  Building,  Memphis,  Tenn.,  for  lighting  plant,  water- works  and 
sewer  system.      D.   W.   Robins  and  others  are  interested  in  the  project. 

SUMNER,  MISS. — The  city  contemplates  an  issue  of  $22,500  in  bonds, 
to  provide  funds  for  the  installation  of  electric-light  plant,  water-works  and 
sewer  system. 

HOLLISTER,  MO. — Plans  are  being  made  to  secure  electrical  service 
here  from  the  Ozark  Pwr.  &  Wtr.  Co.,  Ozark,  to  be  supplied  from  th« 
large  plant  now  being  installed  on  the 'White   River. 

GREAT  FALLS,  MONT. — The  creation  of  a  lighting  district  for  tbi 
installation  of  ornamental  lamp  standards  is  under  consideration  by  th( 
City  Council.  The  proposed  system  will  consist  of  80  standards,  o 
which  31  are  erected.  The  cost  of  the  system  is  estimated  at  $10,800,  o 
which  it  is  proposed  to  have  the  property  owners  pay  50  per  cent,  thi 
city  3Z'/3   per  cent  and  the  street  railway  company   16%  per  cent. 

LEWISTOWN,  MONT.— The  City  Council  has  granted  D.  F.  Smith 
of    Great   Falls,   a   franchise   to   operate   an   electric-light   system   here. 

EDGAR,  NEB. — Plans  are  being  considered  for  the  construction  of  : 
power  plant  on  the  Blue  River.  Bids  for  construction  of  same  wil 
probably  be   called  about   July    1.     Earl    C.    Rickel   is   city   clerk. 

GLEN  GARDNER,  N.  J. — Preparations  are  being  made  for  the  erec 
tion  of  a  power  plant  for  the  New  Jersey  Sanitarium  for  Tuberculou: 
Diseases  in  Glen  Gardner.  The  plant  will  be  located  in  Rocky  Run 
about  half  a  mile  from  the  sanitarium   buildings. 

TRENTON,  N.  J. — The  Pennsylvania  R.  R.  Co.  is  reported  to  hav< 
decided  to  erect  a  new  passenger  station  on  East  State  Street.  Th< 
plans  include  the  erection  of  an  electric  power  plant  to  furnish  powei 
to   operate   the   switches,   signals,   lamps,   etc.,   at  a  cost   of  about  $80,000 
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AMSTERDAM,  N.  Y. — A  special  committee  has  been  appointed  by  the 
ty  Council  to  look  into  the  question  of  utilizing  the  water-power  now 
ing  to  waste  at  the  conduit  line  just  above  the  city  reservoir  for  the 
rpose   of   generating   electricity    to   light   the   city. 

BROADALKIN,  N.  Y.— The  IJroadalbin  El.  Lt.  &  Pwr.  Co.  has  pur- 
ised  the  property  of  the  Northville  El.  Lt.  Co.  and  will  take  posses- 
n  .May  1.  Electrical  service  in  Northville  will  be  supplied  from  the 
oadalbin  plant  and  a  24-hour  service  will  be  established. 
BUFFALO,  N.  Y. — The  Board  of  Aldermen  has  authorized  an  issue 
$50,000  in  bonds  to  place  the  police  and  fire  wires  underground. 
:ANISTE0,  N.  Y.— The  Village  Council  is  negotiating  with  the 
rnell  El.  Co.,  Hornell,  with  a  view  to  lighting  the  streets  of  the  village 
h  electricity.  At  present  tlie  streets  are  lighted  by  gas  supplied  by  the 
tiisteo  Gas  Co. 

jREENPORT,  N.  Y.— Tin-  Albany  .Southern  R.  R.  Co.,  Hudson,  has 
itioned  the  Public  Service  Commission  for  permission  to  extend  its 
nsmission  line  to  Greenport  and  to  exercise  rights  and  privileges 
nted  by  the  village  authorities  to  supply  electricity  here. 
LYONS,  N.  Y. — Two  propositions  for  the  installation  of  a  municif)a) 
ctric-light  system  have  been  submitted  to  the  \'illage  Board.  It  is 
>posed  to  secure  electricity  for  operating  the  system  from  either  the 
Chester,  Syracuse  &  Eastern  R.  R.  Co.,  Syracuse,  or  the  Niagara, 
ckport  &  Ontario  Pwr.  Co.,  Buffalo.  The  cost  of  installing  a  system, 
:rgy  to  be  supplied  by  the  Rochester,  Syracuse  &  Eastern  R.  R.  Co., 
uld  cost  about  $10,000,   while  the  installation  of  a  plant  to  be   operated 

electricity  furnished  by  the  Niagara,  Lockport  &  Ontario  Pwr.  Co. 
uld  cost  about  $15,000,  the  extra  cost  being  for  machinery  for  trans- 
ming  the  current.  The  proposition  to  install  the  plant  will  soon  be  sub- 
:ted  to  the  voters. 

JEW  YORK,  N.  Y.— The  New  York  Athletic  Club  has  decided  to 
tall  a  power  plant  in  the  club  house  in  the  near  future,  to  cost 
lut    $100,000. 

S'EW  YORK,  N.  Y.— Sealed  bids  will  be  received  until  May  27  for 
;  sale  of  discarded  power  plant  equipment  at  the  navy  yard,  New 
rk,  consisting  of  Davidson  &  Blake  pumps,  Ingersoll-Sergeant  air 
npressors,  Mclntosh-Seymour  engines,  Wheeler  water  filters  and  heat- 
,  Westinghouse  generating  sets  and  motors,  etc.  Schedules  con- 
ling  forms  of  proposals  and  terms  of  sale  can  be  obtained  upon  ap- 
ation  to  the  board  of  sale,  navy  yard,  New  York.  Beekman  Win- 
op  is  assistant  secretary  of  navy. 
J^SWEGO,  N.  Y. — The  installation  of  an  ornamental   lighting  system  in 

business  district  is  under  consideration.  The  cost  of  installing  the 
tern  is  estimated  at  about  $18,000.  The  People's  Gas  &  El.  Co.  agrees 
bear  the  cost  of  installing  the  system  provided  the  merchants  will  sign 
ve-year  contract.  It  is  proposed  to  use  magnetite  arc  lamps  of  2000  cp. 
F.  Whitney  is  manager  of  the  company. 
lOCHESTER,  N.   Y.— Rochester  Ry.   &   Lt.   Co.   will   furnish  electricity 

the  construction  of  the  West  Side  sewer  to  run  1500  ft.  from  the 
lesee  River  to  Glenwood  Avenue.  Large  electric  hoisting  machines 
I  excavate  dirt  from   the  ditch. 

lOCHESTER,  N.  Y.— The  New  York  State  Rys.  Co.,  Rochester 
;s,  is  erecting  a  substation  on  the  site  of  the  Charlntte  car  barns, 
ich  will  supply  electricity  for  the  Charlotte  and  Suinmerville  lines, 
sides  the  750-kw  generator  that  was  in  the  old  building  the  station 
1  be  equipped  with  a  1400-kw  generator.  A  10-ton  crane  will  also  be 
tailed.  The  station  will  ultimately  have  an  output  of  5000  hp. 
;YRACUSE,  N.  Y.— The  Municipal  Htg.  Co.,  which  is  being  reor- 
lized  under  the  name  of  the  Syracuse  Utilities  Co.,  proposes  to 
ply  electric  current  for  heating  business  places  and  residences  in 
•acuse.  The  company  proposes  to  equip  the  old  steam-heating  plant, 
ited  on  the  Erie  Canal,  near  the  Oswego  Canal,  to  generate  electricity 
I  to  utilize  the  underground  conduits  which  were  formerly  used  for 
:ribution  of  steam.  William  H.  Stansfield,  Douglas  N.  Green,  J.  F. 
rston,   Albert   B.    Keer   and   others  are   interested. 

KLBEMARLE,  N.  C. — Boston  capitalists  are  interested  in  a  proposi- 
n  to  develop  a  hydroelectric  power  plant  on  the  Yadkin  River,  a  few 
es  below  the  Whitney  plant.  The  cost  of  the  project  is  estimated  at 
(ut  $3,000,000.  Charles  Armstrong,  of  Troy,  represents  the  syndicate. 
-HARLOTTE,  N.  C. — Application  has  been  made  to  the  City  Council 
John  R.  Purser  and  Sterling  Graydon  for  a  franchise  for  a  central 
It,  power  and  heating  plant.  The  proposed  plant  will  cost  about 
,000. 

:HARL0TTE,  N.  C— The  Charlotte  Rapid  Transit  Co.  is  planning  to 
Id  a  power  plant  near  the  Country  Club  for  the  purpose  of  supplying 
:tricity  in  that  section.  The  company  expects  to  extend  the  railway 
m  Elizabeth  College  to  Fourth  Street,  thence  west  to  the  union  station. 
]OLDSBORO,  N.  C— The  Carolina  Pwr.  Co.  is  negotiating  for  the 
chase    of    the    municipal    electric-light    plant,    together    with    a    francliisc 

supply  electricity  for  lamps  and  motors  here.  The  company  offers 
1,000  for  the  plant,  but  the  city  wants  a  higher  price.  If  the  deal  is 
isummated,  the  company  will  extend  its  transmission  lines  from 
leigh   to   Goldsboro. 

iIAYVILLE,    N.    D. — The    City    Council    is    contemplating    remodeling 
municipal    electric-light    plant    or    building    an    entirely    new    plant, 
e  cost   of  a   new   plant  is   estimated   at   $15,000. 

WASHBURN,  N.  D. — The  installation  of  an  electric-light  plant  in 
ashington  is  under  consideration   bv  the   Commercial   Club. 


CINCINNATI,  OHIO.— The  Union  Gas  &  El.  Co.  is  planning  to  erect 
a  substation  at  the  corner  of  Myrtle  Avenue  and  Preston  Street,  Walnut 
Hills,   to   cost   about    $18,000. 

CLEVELAND,  OHIO.— Sealed  proposals  will  be  received  at  the  of- 
fice of  the  Director  of  Public  Service,  City  Hall,  Cleveland,  until 
April  24  for  constructing  an  aqueduct  for  the  municipal  electric-light 
plant,  plans  and  specifications  for  which  may  be  secured  at  the  office  of 
the  construction  engineer,  room  319,  city  hall.  W.  J.  Springhorn  is 
director   of    public   service. 

FREMONT,  OHIO.— The  City  Council  has  authorized  Service  Direc- 
tor Sneider  to  advertise  for  bids  for  street  lighting  for  a  period  of  ten 
years,  bids  to  be  opened  June   18. 

MOUNT  CORY,  OHIO.— Bonds  to  the  amount  of  $12,000  have  been 
voted    for   the   purpose   of   establishing   a   municipal   electric-light   plant. 

DURANT,  OKLA. — Bonds  to  the  amount  of  $5,000  have  been  voted 
for  extensions  to  the   municipal   electric-light   plant. 

OKEM.MI,  OKL.'\. — The  Canadian  Pwr.  &  Lt.  Co.  contemplates  the 
construction  of  a  hydroelectric  plant,  to  be  located  about  7  miles  from 
Okemah.  The  plant  will  cost  about  $50,000  and  will  develop  about  2000  hp. 

CORVALLIS,  ORE.— The  Portland,  Eugene  &  Eastern  Ry.  Co.  con- 
templates the  construction  of  an  electric  railway  from  Corvallis  to  Al- 
bany,   a    distance    of    10    miles. 

ELGIN,  ORE. — The  City  Council  has  granted  the  Eastern  Oregon 
Lt.  &  Pwr.  Co.,  Baker  City,  a  franchise  to  install  an  electric-light 
system  here,  work  on  which  will  begin  at  once.  F.  A.  Harmon,  Baker 
City,   is   manager. 

FAIRVIEW,  ORE.— The  Portland  Ry.,  Lt.  &  Pwr.  Co.  is  erecting 
a    distributing    system    in    Fairview. 

HUNTINGTON,  ORE.— The  U.  S.  Smelting  &  Mining  Co.  has  made 
arrangements  with  James  A.  Howard,  of  Baker  City,  to  supply  elec- 
tricity  to   the   Humboldt   and   Rainbow   mines. 

PORTLAND,  ORE.— The  West  Coast  Engineering  Co.  has  been 
awarded  a  contract  for  the  erection  of  lamp-posts  and  installation  of 
brackets  for  an  outline  system  of  lamps  on  the  Burnside  and  Haw- 
thorne bridges,  at  a  cost  of  $10,528.  The  contract  for  erecting  electric 
lamps  on  the  Morrison  bridge  was  awarded  to  the  Northwest  Electrical 
Co.,  Portland,  at  $3,837. 

SALEM,  ORE. — The  Southern  Pacific  Co.  has  filed  an  application  with 
the  State  to  appropriate  the  water  rights  on  the  McKenzie  River  at 
Cedar  Lake.     The  company,  it  is  said,  will  erect  a  power  plant  on  the  site. 

ELLWOOD  CITY,  PA.— The  Republic  Ry.  &  Lt.  Co.  has  secured  con- 
trol of  the  Pennsylvania  Pwr.  Co.,  which  supplies  electrical  service  in 
Ellwood  City,  borough  of  West  Pittsburgh,  borough  of  Wampum  and  to 
the  Zelienople  Lt.  &  Pwr.  Co.  The  lines  of  the  two  companies  will  be 
connected. 

MAHANOY  CITY,  PA. — Plans  and  specifications  are  being  prepared 
by  the  Scofield  Engineering  Co.,  Philadelphia,  Pa.,  consulting  engineers, 
for  remodeling  the  present  g^erating  station  of  the  People's  Lt.,  Ht. 
&  Pwr.  Co.  in  Mahanoy  City  into  a  large  substation,  work  on  which  will 
soon  begin. 

PINE  GROVE,  PA. — A  proposition  has  been  submitted  by  Mr.  Troxell 
to  the  Town  Council  asking  for  a  franchise  to  install  and  operate  an 
electric-light  plant.  Mr.  Troxell  asks  for  a  street-lighting  contract 
amounting  to  $1,200    per   year. 

PITTSBURGH,  PA. — The  Pennsylvania  Pwr.  Co.,  recently  incorpo- 
rated, has  filed  a  notice  of  an  increase  in  capital  stock  from  $5,000  to 
$400,000. 

PIITSBURGH,  PA. — The  litigation  among  those  interested  in  the 
Pittsburgh  &  .Mlegheny  Tel.  Co.  has  ended  and  the  company  has  been 
reorganized.  Steps  arc  being  taken  to  dissolve  the  receivership  and  ac- 
quire the  independent  telephone  plant  at  XN'ashington,  Pa.  Dr.  John  L. 
Dickey,  of  Wheeling,  W.  Va.,  is  president. 

RIDGWAY,  PA. — The  Town  Council  has  made  arrangements  with 
the  Ridgway  El.  Co.  for  the  installation  of  an  electric  street-lighting 
sj'stem. 

TRUMBAUERSVILLE,  PA.— The  Lehigh  Valley  Transit  Co.,  Allen- 
town,  has  submitted  a  proposition  to  the  Borough  Council  for  lighting 
the   streets   of   the   borough    with   electricity. 

NASHVILLE,  TENN.— The  Tennessee  Ry.,  Lt.  &  Pwr.  Co.  is  being 
organized  to  control  the  Nashville  Ry.,  Lt.  &  Pwr.  Co.,  the  Chatta- 
nooga Ry.  &  Lt.  Co.,  the  Eastern  Tennessee  Pwr.  Co.  and  other 
water-power  interests  on  which  options  were  recently  taken  by  H.  M. 
Byllesby  &  Co.,  of  Chicago,  III.,  and  others.  The  company  will  be 
capitalized  at  $18,750,000.  The  plans  include  further  development  of 
the  water-powers  purchased,  which  aggregate  possibilities  of  160,000  hp, 
of  which  20,000  hp  has  bee"  developed,  and  plans  are  being  prepared 
for  the  development  of  30,000  hp;  also  for  the  erection  of  transmission 
lines  to  Nashville,  Chattanooga  and  Knoxville,  Tenn.;  Rome,  Ga.,  and 
other  cities,  and  ultimately  to  Louisville,  Ky.,  and  Cincinnati  and  other 
cities  in   Ohio. 

AU-STIN,  TEX.— The  City  Wtr.  Pwr.  Co.,  of  Hartford,  Conn.,  which 
is  to  rebuild  the  large  dam  on  the  Colorado  River,  in  Austin,  has  taken 
out  a  permit  to  do  business  in  Texas.  The  contract  provides  for  an 
enlarged  and  more  efficient  water,  light  and  power  plant  for  the  city, 
work    on    which    has    already    commenced.      William    D.    Johnson,    of   Hart- 
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ford,    is   interested    in    tlie   iiiin|iiin> .      Frank   S.    Tnylor   Iiuh   cliarite   of   the 
contlruction    of   the    dam. 

FR.\NK.VrON.  TKX.— Steps  have  t><-«n  lakrn  low.inl  thr  inst.nllnlicn  of 
an  eleclriC'liKht   plant  in   Frankston. 

SAN  .ANGKLO.  TEX.— The  San  .AnKelo  Wtr..  I,i.  &  I'wr.  Co.  has 
increased  its  capital  slock  from  $22.S,000  to  $.S00,000.  the  proceeds  to 
be  used   for  exten.sions  and   improvements   to   its  system. 

SALT  LAKE  CITY.  UTAH.— The  Utah  Lt.  &  Ry.  Co.  will  make  ex 
tensive  additions  to  its  power  and  transmission  systems  during  the 
present  year. 

CUKWELAIl.  VV.\SH. — InvestiRalions  are  being  made  by  the  Wasliing- 
ton  Water-Pt)wer  Co.  with  a  view  of  extending  its  transmission  line  from 
the  Little  Falls  pl.int  to  Chewclah.  a  distance  of  42  miles.  The  company 
has  submitted  a  proposition  to  the  Council  to  take  over  the  municipal 
plant  and  increase  the  same  to  meet  the  requirements  of  the  town.  The 
immediate  demands  will  require  about  1000  hp,  of  which  the  United 
Copper    Mining  Co.    will   take   600   hp. 

CONCONULLY.  WASH.— The  Nixon-Kimmel  Co.  has  been  granted  a 
franchise  to  extend  its  transmission  lines  to  Pateros  and  Brewster  to 
supply    electricity    for    lamps. 

KALAMA,  WASH. — The  City  Council  has  awarded  the  Washington- 
Oregon  Corporation  a  contract  for  street  lighting  for  a  period  of  five 
years.  The  contract  provides  for  25  arc  lamps.  The  arc  lamps  now  in 
use   will    be    discarded   and    new   ones   installed. 

SULTAN.  WASH.— The  Council  has  granted  F.  L  Anderson  a  25- 
year  franchise  to  install  and  operate  an  electric-light  plant  here.  Power 
for  operating  the  plant  is  to  be  obtained  from  a  creek  near  the  Great 
Northern    mill. 

FOLLANSBEE,  W.  VA.— The  Tri-State  Amusement  Co.  is  planning 
to  install  a  power  plant  in  the  basement  of  its  proposed  new  theater  to 
supply   light   and   heat    for   the   building. 

MORGANTOWN.  W.  WA.— The  Mountain  State  Land  Co.  has  pur- 
chased 205  acres  of  additional  land  on  Cheat  River,  which  it  is  prepar- 
ing to   develop  for   water-power. 

FOND  DU  LAC,  WIS. — The  city  water  commission  is  considering  the 
question  of  taking  over  the  arc-lamp  street-lighting  system  and  operating 
same  by  electricity  generated  at  the  pumping  station  of  the  city  water 
works.  The  plan  also  involves  the  installation  of  an  ornamental  street- 
lighting    system. 

MANITOWOC,  WIS.— The  Aluminum  Castings  Co.  is  planning  to 
build  an  addition  to  its  plant  here,  work  on  which  will  begin  at  once. 
The   company   will   install   its   own   power   plant. 

MARSHFIELD,  WIS.^ — Kxtensive  improvements  and  extensions  are 
contemplated  to  the  Marshtield  telephone  exchange  this  summer,  which 
will  involve  an  expenditure  of  about  $15,000  and  include  a  new  switch- 
board,  2500  ft.   of  cable  and   over   100  new  poles.     J.   C.   Marsh  is  owner. 

RACINE,  WIS.— The  J.  I.  Case  Threshing  Machine  Co.  is  planning  to 
build  a  central  power  plant  on  Ontario  .^-^reet,  at  a  cost  of  about  $75,000. 

STURGEON  BAY,  WIS.— The  contract  for  extending  the  transmis- 
sion lines  from  the  northern  city  limits  to  the  summer  colony  on  Shore- 
side,  a  distance  of  about  3  miles,  has  been  awarded  to  Louis  Nebel, 
electrical  contractor. 

TWO"  RIVERS,  WIS.— Bids  will  be  received  until  April  25  for  exten- 
sions to  the  municipal  water  and  light  plant.  The  cost  of  the  work 
is  estimated  at  about  $15,000.  Vaughn  &  Meyer,  engineers.  Majestic 
Building,   Milwaukee,    Wis.,   have   charge   of   the   work. 

WAUWATOSA,  WIS. — The  Board  of  County  Supervisors  has  engaged 
Eugene  McAlear,  of  Chicago,  engineer,  to  prepare  plans  and  estimates  of 
the  cost  of  establishing  a  central  power  and  lighting  plant  for  the  county 
buildings  at  Wauwatosa. 

LANDER,  WYO. — Sealed  bids  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C,  until 
May  29,  for  an  electric  elevator  in  the  United  States  post  office, 
Lander,  Wyo.,  plans  and  specifications  for  which  may  be  obtained  at 
the   above    office.     James    Knox  Taylor   is   supervising   architect. 

LARAMIE,  WYO.— The  Greeley  Hydro-Electric  Co.,  of  Greeley,  Col., 
has  submitted  a  proposition  to  the  city  offering  to  supply  electricity  at 
ll4   cents   per  kw-hr.    on   a  long-time   contract. 

CRANBROOK,  B.  C,  CAN.— The  Canadian  Pacific  R.  R.  Co.  is 
building  a  large  dam  on  the  Bull  River,  near  Cranbrook.  Electricity  will 
be  transmitted  to  towns  in  the  Crow's  Nest  as  far  east  as  Hosmer  and 
west  to  Cranbrook,  Moyie  and  Fort  Steele.  A  large  sawmill  is  also  being 
erected  there  by  the  company. 

CUMBERLAND,  B.  C,  CAN. — Extensive  developments  are  under 
way  by  the  Canadian  Colliers  (Dunsmuir),  Ltd.,  in  connection  with  its 
properties  in  the  Comox  district,  which  include  the  building  of  a  new 
railway  from  the  Trent  River  to  the  new  No.  8  shaft,  and  rebuilding  of 
a  portion  of  the  present  line  at  a  cost  of  $850,000,  and  the  construction 
of  a  hydroelectric  plant,  work  on  which  has  commenced,  to  replace  the 
present  steam  power  with  electricity.  The  cost  of  the  hydroelectric 
plant  is  estimated  at  $750,000. 

HASTINGS,  B.  C,  CAN.— The  Western  Canada  Pwr.  Co.  has  ap- 
plied for  a  franchise  to  supply  electricity  for  lamps  and  motors  in 
Hastings. 

TYNDALL,  MAN.,  CAN.— The  Municipal  Light  and  Power  Department 


iif    WinnipcK    in    niakinv    iirraiiKrnicniB    lu    erect    a    hiibitation    at    Carto 
(JuanicH,    near    Tyndnll.      M.    Petersen   is   kecrctary. 

lOKT  KKIK,  ONT..  CAN —The  Canadian  Niagara  Pwr.  Co.  | 
planning  to  enlarge  its  power  plant  here  this  spring.  A  transinistioi 
line  will  be  erected  to  Erie  and  Crescent  Beach,  where  a  new  liKlilin 
system  will  be  installed.  The  Eric  Beach  Railroad  will  be  t-i|uippe 
for  electrical  operation  and  probably  double-tracked.  Contracts  for  tb 
work    will    soon    be    awarded. 

OTTAWA,  ONT.,  CAN. — It  is  stated  that  ncgotiation.s  are  under  wt; 
between  the  Hydro-Electric  Commission  and  the  Dominion  governnun 
whereby  the  locks  and  canals  along  the  St.  Lawrence  River  will  b 
lighted    by    electricity. 

I'KTERBOROUGH,  ONT.,  CAN.— The  Legislature  has  granted  tb 
city  of  Peterborough  authority  to  expropriate  the  plant  of  the  PeUi 
borough  Lt.  &  Pwr.  Co.,  to  be  owned  and  operated  by  the  municipalit] 
It  is  proposed  to  secure  power  from  the  Hydro-Electric  Commission. 

ST.    MARY'S,   ONT.,    CAN.— The   Town    Council   has   decided   to  tali 
1200    hp    from    the    Hydro-Electric    Power    Commission.      Equipment    wi 
be   required   for   the   new   system.      For   further   information   address   E. 
Staplcton,    superintendent. 

WINDSOR,  ONT.,  CAN.— The  Windsor  Brass  Mfg.  Co.  has  pu 
chased  the  Ferris  property  and  proposes  to  remodel  the  buildings  an 
c(iuip   power   plant.      W.    D.    Murray    is   manager. 

WATROUS,  SASK.,  CAN.— The  Watrous  El.  Lt.,  Pwr.  &  Trac.  C« 
it   is   reported,   contemplates   doubling   the   output   of   its  plant. 

X 

New  Industrial  Companies 

THE  AMERICAN  TELETYPE  COMPANY,  of  Wyandanch,  N.  Y 
has  been  incorporated  with  a  capital  stock  of  $10,000  to  manufactni 
machinery  for  communication.  The  incorporators  are:  John  McLare 
E.   J.   Forhan  and   F.   B.    Knowlton,   all   of   154   Nassau    Street,   New  Yor 

THE  APPLE  ELECTRIC   COMPANY,  of  Dayton,  Ohio,  has  been  i 
corporated    with   a   capital    stock   of   $300,000   to   manufacture    and   deal 
electrical   equipment.     The   incorporators  are:     V.   G.   Apple,   Oscar  Appl 
J.    C.    Slager,    Clarence    Kiefer   and   Carl    L.    Baumann. 

THE  CARL  BOENSCH  MANUFACTURING  COMPANY,  of  CI 
cago.  111.,  has  been  incorporated  with  a  capital  stock  of  $2,500  to  ma 
ulacture  and  deal  in  electrical  fixtures.  The  incorporators  are:  Ca 
Boensch,  Walter  L.  Jensen  and  F.   Getz. 

THE  CENTRAL  CALIFORNIA  TELEPHONE  HERALD  CO! 
PANY,  of  Sacramento,  Cal.,  has  been  incorporated  with  a  capital  sto 
of  $100,000  for  the  purpose  of  operating  "central  stations"  from  whi 
music,  songs,  recitals,  lectures  and  sermons  will  be  sent  over  telepho 
wires    to    subscribers. 

THE  ELECTRIC  GOODS  COMPANY,  of  Cleveland,  Ohio,  has  be 
incorporated  with  a  capital  stock  of  $15,000  by  Frank  R.  Duguny,  E: 
\'.    Stacey,    Edward    Younger,    C.    C.    Corell    and   L.    LaFramboise. 

THE    ELECTRIC    VEHICLE    MAINTENANCE    COMPANY,    of   S 
Francisco,   Cal.,   has  been  incorporated   with   a  capital   stock  of  $T0,000 
R.   Scrama,   R.    H.    Robinson   and   O.   W.   Lillard. 

THE   EXTENSIVE   MANUFACTURING   COMPANY,    of   New   Yoi 
N.   Y.,   has   been   chartered  with   a   capital   stock   of   $150,000   for  the  pi 
pose   of    manufacturing   vending    machines,    mechanical    and    electrical   < 
vices,   etc.     The  incorporators  are:     T.   G.   Jenkins,   P.   E.   Seib  and  A. 
Bucher,   all   of   New   York. 

HALBERT  P.  HILL,  INC.,  New  York,  N.  Y.,  has  been  incorporat 
with  a  capital  stock  of  $50,000  to  manufacture  electrical  machinery,  el' 
by  H.  P.   Hill,  M.  W.  Atkinson  and  A.   M.  Heritage,  of  New  York,  N. 

THE  INDELECTRIC  MANUFACTURING  COMPANY,  of  N 
Y'ork,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $100,000  I 
the  purpose  of  manufacturing  electric  batteries,  etc.,  by  J.  McLaren,  E. 
Forhan  and  F.   B.   Knowlton,  all  of   154  Nassau  Street,  New  York,  N. 

THE  INTERSTATE  ELECTRIC  NOVELTY  COMPANY,  of  N 
Y'ork,  N.  Y.,  has  been  incorporated  by  A.  Wolflf,  New  York,  N.  Y. ;  S. 
Posen  and  M.  L.  Kaplan,  both  of  Brooklyn.  The  company  is  capitahi 
at  $130,000  and  proposes  to  manufacture  machinery,  appliances,  electri 
supplies,    etc. 

THE  KEYSTONE  NATIONAL  ELECTRIC  COMPANY,  of  Hobok 
N.  J.,  has  been  incorporated  by  D.  F.  Plahn,  Hoboken;  C.  W.  Shaf 
and  R.  K.  Mickey,  of  New  York,  N.  Y.  The  company  is  capitali: 
at  $600,000  and  proposes  to  manufacture  incandescent  lamps,  electri 
apparatus,   machinery,    etc.  ■ 

THE    LANG-HARRAL   CORPORATION,    of   Boston,    Mass.,    has  fiP 
articles    of   incorporation   with   a   capital   stock   of   $65,000   to   manufact 
and    deal   in   electric    devices,    etc.      The    directors    are:     Harry    G.    Vii 
president;    Clarence    E.    Lang,    of   Winthrop,    Mass.,    treasurer,   and   Jar 
H.    Canney. 

THE  MAXIVOLT  PRIMARY  BATTERY  COMPANY,  of  Jersey  C 
N.  J.,  has  been  granted  a  charter  with  a  capital  stock  of  $500,000  for 
purpose  of  manufacturing  batteries,  electric  horns,  speedometers,  mot 
etc.  The  incorporators  are:  W.  C.  Parker,  A.  H.  Sands,  Jr.,  and  J. 
Prall,    of  Jersey    City,    N.   J. 


L   20,    19 1 2. 


ELECTRICAL     WORLD 


New  Incorporations 

S  ANGKLES,  CAL. — Articles  of  incorporation  have  been  tiled 
le  Potter   Kl.   Co.   with  a  capital   stock  of  $100,000  by  L.   C.   Haynes, 

Tread  and  J.  R.  Kinney. 
>RTFORU,  CONN.— The  City  Wtr.  Pwr.  Co.  has  been  incorporated 
a  capital  stock  of  $2,000  and  the  following  officers:  H.  B.  Free- 
Jr.,  president;  Henry  H.  Hunt,  Glastonbury,  vice-president;  Thomas 
urne,  Hartford,  treasurer,  and  Charles  F.  Roberts,  New  Haven, 
ary. 
VANNAH,    GA. — The    Savannah    Pwr.    Co.     has    been    incorporated 

a  capital  stock  of  $1,000,000  by  George  J.  Baldwin,  Marcy  L. 
y  and  others.  The  company  will  own  the  new  plant  being  built  for 
avannah  El.  Co. 

FAYETTE.  LA.— The  Louisiana  El.  Ry.  &  Pwr.  Co.  has  been  or- 
:d   with  a   capital   stock   of   $2,000,000   to   construct   an   electric   power 

and  railway.  The  main  plant  will  be  located  at  Lafayette  with 
ary    stations   at    New    Iberia    and    Abbeville.      The    railway    will    run 

New  Iberia  to  Lafayette,  thence  to  Abbeville  and  back  to  New 
1,  covering  a  distance  of  100  miles.  Electricity  will  be  supplied  for 
;  and  private  industries  along  the  line.  The  officers  are:  A.  G. 
w,  of  New  Iberia,  president;  E.  H.  Campbell,  New  Orleans,  vice- 
lent;  Albert  J.  Broussard,  of  Lafayette,  secretary  and  treasurer, 
Anderson    OfFutt,    New    Orleans,    electrical    engineer. 

LSON,  MONT.— The  Flathead  Pwr.  &  Trac.  Co.  has  been  chartered 
a  capital  stock  of  $150,000  for  the  purpose  of  building  an  electric 
ly  from  Poison  to  Dixon.  The  directors  are:  F.  L.  Gray,  C.  R.  M. 
;1,  T.  R.  Arnold,  F.  F.  Faucett,  M.  A.  Myhre  and  A.  W.  Pipes,  all 
Ison. 

lEVILLE,  N.  C. — The  Asheville  Pwr.  &  Lt.  Co.  has  been  incor- 
d  with  a  capital  stock  of  $2,000,000  by  H.  H.  Carr,  H.  P.  Dalton 
.  H.  Briggs,  of  Raleigh,  N.  C.  The  new  company,  it  is  understood, 
ike  over  the  Asheville  street  railway  lines  and  the  electric-lighting 
I  and  also  proposes  to  develop  hydroelectric  plants  in  Western 
na  to  supply  electricity  in  Asheville  and  other  towns  in  this  part 
State. 

XTON,  N.  C— The  Maxton  Lt.  &  Pwr.  Co.  has  been  granted  a 
;r  with  a  capital  stock  of  $50,000  for  the  purpose  of  building  an 
c  plant.  J.  J.  Kincaid  is  president  and  W.  M.  Kincaid  secretary 
•easurer. 

POLEON,  OHIO.— The  Napoleon  Tel.  Co.  has  been  incorporated 
I  capital  stock  of  $50,000  for  the  purpose  of  taking  over  the  prop- 
)f  the  Napoleon  Home  Tel.  Co.  The  incorporators  are;  W.  L. 
nter,    Wallace    Landis,    B.    B.    Applas,    M.    Brenneman    and   John    L. 

RAOPOLIS,  PA.— The  Coraopolis  &  Woodlawn  Interurban  Ry. 
IS  been  incorporated  to  build  an  electric  railway  between  Coraopolis 
Voodlawn,  a  distance  of  10  miles.  The  company  is  capitalized  at 
0  and  the  incorporators  are:  E.  C.  Dithrich,  Coraopolis,  presi- 
C.   B.    Ferguson,   W.   J.   Dithrich,  J.    W.    Arrow,   of  Coraopolis,   and 

RRISBURG,  PA. — Charters  have  been  granted  by  the  State  De- 
;nt  to  the  Unionville  El.  Co.,  the  Howard  El.  Co.  and  the  Miles- 
U.  Co.  Each  company  is  capitalized  at  $5,000  and  the  directors  are: 
W.  Wrigley,  treasurer;  A.  W.  Lee  and  A.  J.  Musser,  all  of  Clear- 
Pa. 

RRISBURG,  PA. — Charters  have  been  granted  by  the  State  De- 
rnt  to  the  Jefferson,  West  Salem,  Delaware,  Fredonia,  Cool  Spring 
lempfield  El.  Lt.,  Ht.  &  Pwr.  Cos.  Each  company  is  capitalized 
300.  These  companies  will  supply  electricity  to  farmers  in  the  upper 
f  the  county.  Power  stations  will  be  erected  in  Greenville,  Mercer 
amestown. 

"lRTANBURG,  S.  C— The  Spartanburg  &  Glenn  Springs  R.  R.  Co. 
een  chartered  with  an  initial  capital  stock  of  $100,000,  to  be  in- 
d  to  $250,000,  to  build  an  electric  railway  from  Spartanburg  to 
Springs,  14  miles  long.  The  incorporators  are:  J.  B.  Lee,  J.  T. 
!,  N.  F.  Walker,  W.  H.  Herring,  A.  M.  Law,  F.  H.  Knox,  F.  L. 
and   J.    Wright   Nash. 

5HVILLE,  TENN. — The  East  Tennessee  Trac.  Co.  has  been  inocr- 
d  by  J.  W.  Adams,  George  B.  Adams,  B.  C.  Roper,  Lewis  M. 
an  and  William  L.  Frierson.  The  company  is  capitalized  at  $100,000 
roposes  to  build  an  electric  railway  from  Cleveland  to  Chattanooga, 
ance  of  about  30  miles. 

)RESVILLE,  TEX.— The  Floresville  Ice  &  Pwr.  Co.  has  been 
zed  with  a  capital  stock  of  $1,650,000  by  W.  G.  E.  Rolaflf,  Richard 
ky  and  Yale  Hicks. 

EETWATER,  TEX.— The  Sweetwater  Lt.  &  Pwr.  Co.  has  been 
;d  a  charter  with  a  capital  stock  of  $50,000.  The  incorporators  are: 
Stephenson,   W.  J.   Fulwiler   and   H.    F.   Carroll. 

[ITEWRIGHT,  TEX.— A  charter  has  been  granted  to  the  Green- 
it  Whitewright  Northern  Trac.  Co.  with  a  capital  stock  of  $210,000 
Id  an  interurban  electric  railway  to  connect  Greenville  and  White- 
t  and  intervening  towns.  The  incorporators  are:  A.  R.  Nicholson, 
Castleberry,  H.  A.  Barsun,  A.  W.  Defee,  J.  E.  Morris  and  W.  H. 
.   of  Greenville,  and   S.   M.   Dickens,   of  Merit. 


Trade  Publications 


TIIKLK-WIRE  GENERATORS. — Three-wire  direct-connected  genera- 
tors are  described,  together  with  their  principle  of  operation,  in  a  sixteen- 
page  circular  (No.  1088)  issued  by  the  Westinghouse  Electric  &  Manu- 
facturing Company.  Numerous  views  of  applications,  together  with  dia- 
gram  of  connections  and  views  pf  the  component   parts,   are   given. 

ELECTRIC  HEATING  AND  COOKING.— The  General  Electric  Com- 
pany has  issued  Bulletin  No.  4921,  relative  to  electric  heating  and  cook- 
ing appliances  and  their  application  to  the  home,  office  and  factory.  The 
bulletin  is  printed  in  two  colors  on  heavy-coated  stock  and  has  a  very 
attractive  embossed  cover.  Many  of  the  various  devices  are  shown  in 
use.  The  publication  contains  also  3  section  devoted  to  wiring  plans  and 
wiring  devices   for   the   home. 

.MOTORS  FOR  CRANE  AND  HOIST  SERVICE.— Descriptive  Leaflet 
No.  2443  issued  by  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany gives  curves  which  show  the  performance  of  both  direct-current 
series-wound  and  alternating-current-wound  rotor  crane  motors.  These 
curves  show  temperature  rise,  horse-power,  torque,  efficiency  and  other 
points  of  interest  in  the  operation  of  this  class  of  motors.  The  descrip- 
tive matter  explains  the  curves  and  their  applications  and  gives  the 
specifications   for   motors  of   this   class. 

CENTRIFUGAL  PUMPS.— The  Goulds  Manufacturing  Company, 
.Seneca  Falls,  N.  Y.,  has  issued  Bulletin  No.  110,  covering  a  new  line 
of  single-stage,  double-suction  centrifugal  pumps.  The  bulletin  gives  a 
short  history  of  the  centrifugal  pump,  construction  details,  lists  of  sizes 
and  weights  of  pumps  and  accessories,  table  showing  power  required 
for  various  sizes  of  pumps,  losses  due  to  friction,  etc.  It  also  includes 
photographs  of  and  information  in  regard  to  various  kinds  of  installa- 
tions.    A   list   of   data   required   for   estimates  will   be   found   useful. 

INTERNAL-COMBUSTION  ENGINES  FOR  MARINE  SERVICE.— 
The  Aktiebolaget  Diesels  Motorer,  Stockholm,  Sweden,  has  issued  a  set 
of  descriptive  circulars  of  vessels  equipped  with  the  "Marine-Polar" 
engines  built  by  this  company.  The  circulars  are  printed  in  four 
languages — Swedish,  English,  French  and  German — and  are  illustrated 
with  photographs  showing  exterior  and  interior  views  and,  in  some  cases, 
plan  and  sectional  views  of  the  vessels.  According  to  a  list  of  instal- 
lations, the  first  vessel  was  equipped  in  1904,  and  the  sizes  vary  from 
60  hp  to  350  hp.  Installations  have  been  made  on  various  kinds  of 
vessels,  such  as  passenger  boats,  freighters,  tugs,  pleasure  yachts,  whalers, 
ice-breaking  tugs,  motor-equipped  sailing  vessels,  etc.,  and,  according 
to  testimonies  from  the  purchasers,  with  equal  success.  In  each  descrip- 
tion are  included  the  general  dimensions  of  the  vessel  and  size  and 
speed  of  the  engine.  Among  the  vessels  equipped  may  be  mentioned 
Amundsen's  polar  ship  From  and  the  freighter  Toiler.  The  latter 
crossed  the  Atlantic  Ocean  last  October  and  was  the  first  motor-propelled 
vessel    to   make   this   trip. 


Business  Notes 


THE  STRAIGHT  FILAMENT  LAMP  COMPANY  has  moved  its  of- 
fice and  salesroom  to   125   West  Forty-second   Street,  New  York. 

THE  ALLEN-BRADLEY  COMPANY,  Milwaukee,  Wis.,  has  purchased 
the  rheostat  department  of  the  American  Electric  Fuse  Company,  Mus- 
kegon, Mich.,  including  all  drawings,  patterns,  tools,  dies,  engineering 
data,  patents,  copyrights,  trade-marks,  good- will,  books  of  account,  mail- 
ing   list    and    other    records. 

TAYLOR  STOKERS.— The  New  York  Edison  Company  has  recently 
purchased  from  the  American  Engineering  Company,  Philadelphia,  thirty- 
four  more  Taylor  stokers  witli  extension  grates  for  its  Waterside  station. 
This  is  the  fifth  order  for  Taylor  stokers,  making  115  stokers  of  this 
type   in   the   two    Waterside   stations. 

THE  CENTRAL  TUBE  COMPANY,  OF  PITTSBURGH,  TO  MANU- 
FACTURE INTERIOR  CONDUIT.— The  Central  Tube  Company,  Pitts- 
burgh, has  erected  a  large  conduit  factory  opposite  its  pipe  mills  and 
installed  the  most  modern  equipment  for  making  interior  electrical  con- 
duit. It  is  at  present  manufacturing  an  electro-galvanized  pipe,  which 
is  being  placed  upon  the  market  under  the  trade  name  of  "Central 
white,"  and  an  enameled  conduit  under  the  trade  name  of  "Central 
black."  In  special  cases  where  conditions  are  found  to  be  too  severe  for 
either  of  the  above-mentioned  pipes  it  supplies  an  electro-galvanized 
conduit  with  a  red  enamel  inside  and  outside,  under  the  trade  name  of 
"Central    red." 

REMOVAL  OF  SIMPLEX  OFFICES  IN  CHICAGO.— The  Simplex 
Electrical  Company,  manufacturer  of  insulated  wires  and  cables,  has 
removed  its  Chicago  offices  and  warehouse  from  the  Monadnock  Build- 
ing to  the  building  at  15-21  South  Desplaines  Street.  This  is  in  the 
"electrical  district"  of  the  West  Side,  and  the  new  location  will  enable 
the  company  to  carry  a  much  larger  stock  in  Chicago.  Mr.  H.  R.  Hixson, 
Western  selling  agent  for  the  company,  will  be  in  charge,  as  for  a  num- 
ber of  years  past.  The  Simplex  Electric  Heating  Company  has  also 
moved  into  the  same  building,  and  Mr.  E.  R.  Jacobs  will  continue  in 
charge  of  that  company's  Chicago  business.  The  offices  of  both  com- 
panies will  be  On  the  third  floor,  and  there  will  be  extensive  display 
rooms. 
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rMTi:i>    STATKS    r.VTENTS   ISSUED    Al'KIL   y.    1912. 
[ric|>iiiril  by    Kohort   Starr  Allyn.    16   ExchaiiKc   1'l.icc,   New   York.] 

1,022,-4J3.  IIRANX'II  HI.OCK  FOR  KI.KCIKIC  MOI. DINGS  OR  CON- 
Dins.  C.  .\.  jonlaii,  New  York,  N.  Y.  App.  lilcd  April  28,  1910. 
Kecrssed  porcelain  block. 

l,02J.4ib.  AKC-I.KWIT  KI.KCTROUE  OR  PENCIL;  I.  Ladoff,  Cleve- 
lan.l.  Ohio.  .\pp.  liKil  I'Vb.  12.  1908.  An  iron  tube  filled  with 
powdered    iron    and   oxide   of   titanium. 

1. 022.482.  I-II.AMENT  CONNKt  TION ;  J.  W.  Howell,  Newark.  N.  J. 
App.  tiled  .\uK.  7.  1907.  A  tungsten  filament  j'lint  is,  sintered 
will)    copper   pa.ste.  •■ 

1.02-',-487.  KI  KCTROPLATING  APPARATUS:  O.  S.  Lutz,  pj^field, 
N.  .1.  App.  tiled  Jan.  7,  1911.  For  plating  pipes  inside  and  out- 
side. 

1.0JJ.497.  ALARM  APPARATUS;  J.  D.  Nelson  and  E.  F.  Smith.  Cin- 
cinnati. Ohio.  App.  tiled  March  3.  1910.  For  automatic  fire-ex- 
tingiiisiiing   sprinkler    systems;    pressure    indication. 

1,022. 51/-.  KLKCriUC.M.  M1'..\SURING  INSTRUMENT:  E.  Thomson, 
Swampscott.  Mass.  App.  filed  July  30,  1908.  Strong  torque  and 
open   aiui   uniform   scale. 

1,022,519.  TELEPHONE  REPEATER;  N.  G.  Warth,  Columbus,  Ohio. 
App.  tiled  Jan.  28,  1910.  Utilizes  the  "page  eflfect"  for  long-distance 
work. 

1.022.522.  TELEPHONE  EXCHANGE  SYSTEM;  H.  G.  Webster^  Chi- 
cago. HI.  .\pp.  filed  Dec.  28,  1907.  Double-acting  relays  jointly 
controlled   by   the   subscribers   and    operators. 

1.022.523.  CONCENTRATION  OF  SOLIDS  IN  LIQUIDS;  W.  R. 
Whitney,  Schenectady.  N.  Y.  App.  filed  April  2,  1910.  For  sepa- 
rating solid  matter  from  a  liquid  such  as  casein  and  cream  from 
milk. 

1,022,532.     TIME-CONTROLLED   ELECTRIC    SWITCH;    C.    M.    Crook. 

Chicago,   111.      App.    filed    March    12,    1908.      For   time   stamps,   etc. 
1.022,536.     SNAP    SWITCH;    P.    C.    De    Reamer,    Schenectady,    N.    Y. 

App.    filed  July    17,    1908.      Rotary   button   with   indicator. 

1.022.539.  RECEIVER  FOR  ELECTROMAGNETIC  WAVES;  R.  A. 
Fessenden,  Washington,  D.  C.  App.  filed  May  4,  1904.  A  movable 
liquid   electrolytic   cathode   and   a   pointed   anode. 

1.022.540.  WIRELESS  SIGNALING;  R.  A.  Fessenden,  Brant  Rock, 
.Slass.  App.  filed  April  5,  1907.  Combined  multiplex  wireless 
telegraphy,   telephony,   etc. 

1,022  541.  ARC  LAMP;  R.  Fleming  and  E.  J.  Guay,  Swampscott  and 
Lynn,    Mass.      App.    filed   Feb.    15,    1907.     N'entilation   of  flaming  arcs. 

1,022.543.  HOLDER  FOR  LAMP  FILAMENTS:  L.  Glaser,  Berlin, 
Germany.  App.  filed  March  13,  1907.  Has  a  surface  of  thorium 
oxide   on   a   stronger   oxide   core. 

1.022.545.  ELECTRIC  OVEN;  J.  G.  Gronberg  and  W.  D.  Hodson, 
Grand  Rapids,  Mich.,  and  Janesville,  Wis.  App.  filed  Feb.  15,  1909. 
Fireless-cooker  type  with  the  heating-coil  and  circuit-controlling  de- 
vices. 

1.022.546.  TROLLEY  FROG;  F.  Guillot,  Schenectady,  N.  Y.  App. 
filed  Aug.  3,  1898.  Detachable  and  interchangeable  tongues  for  at- 
tachment  to   the    wires. 

1.022.553.  METHOD  OF  FUSING  LAMP  FILAMENTS  TO  LEAD- 
ING-IN  WIRES.  J.  W.  Howell,  Newark,  N.  J.  App.  filed  March 
16,   19C7.     A  tungsten  filament  is  fused  to  a  copper  wire. 

1.022.554.  WELDING  FILAMENTS  TO  METAL  WIRES;  J.  W. 
Howell,  Newark,  N.  J.  App.  filed  March  16,  1907.  Copper  and 
iron   are    used    in   a   joint   between    tungsten    and    a    conductor. 

1,022,561.  ELECTROPLATING  APPARATUS;  G.  A.  Lutz,  Plainfield, 
N.  J.  App.  filed  Jan.  7,  1911.  A  series  of  tanks  and  apparatus  for 
plating    tubes. 

1,022,584.  METHOD  OF  DETERMINING  FREQUENCY  OF  PERI- 
ODIC IMPULSES:  R.  A.  Fessenden,  Brant  Rock,  Mass.  App. 
filed   July   8,    1903.      Electromagnetic   wave   measurement. 

1,022,605.  TRAIN-STAFF  SYSTEM;  V.  K.  Splicer  and  V.  I.  Smart, 
Montreal,  Canada.  App.  filed  Nov.  9,  1909.  The  "staffs"  are  in 
the    form    of    rings    supplied    in    controlled    magazines. 

1,022,619.  HORN-GAP  SWITCH  AND  LIGHTNING  ARRESTER; 
A.  W.  Burke,  Pittsburgh,  Pa.  App.  filed  April  2,  1910.  For  open- 
ing   high-tension    circuits    under    load. 

1.022.628.  MECHANISM  FOR  ACTUATING  ELECTRICAL 
SWITCHES;  B.  D.  Horton,  Detroit,  Mich.  App.  filed  Oct.  23,  1911. 
A  time  switch  and  fuse  in  a  system  for  actuating  compound  switches 
such    as   a    three-phase   motor   starter. 

1.022.629.  ELECTRICAL  SWITCH;  A.  H.  Kling  and  B.  D.  Horton, 
Detroit,  Mich.  App.  filed  July  11,  1911.  For  paralleling  fuses  dur- 
ing  brief   overloads. 

1,022,634.  ELECTRIC  SEARCHLIGHT  FOR  AUTOMOBILES.  C.  A. 
Lewis,    Denver,    Col.     App.    filed   Aug.    8,    1910.     Arc-lamp   mechanism 

1,022,644.  REMOTE  CONTROL  APPARATUS;  W.  M.  Scott,  Phila- 
delphia, Pa.  App.  filed  June  29,  1910.  Circuit-breaker  and  a  motive 
device  for  actuating  it. 

1,022,666.  ELECTRICALLY  OPERATED  DRIVING  GEAR;  J.  A. 
Essberger,  Berlin-Schoneberg,  Germany.  App.  filed  Oct.  4,  1910. 
A  plurality  of  motors  are  geared  to  a  main  shaft  by  different  speed 
ratios. 

1,022,695.  ELECTROLY'TIC  RECTIFIER;  W.  Morrison,  Des  Moines, 
la.  App.  filed  Oct.  14,  1910.  An  anode  contains  bismuth  and  the 
electrolyte    contains    a    soluble    jxitassium    chromate. 

1,022,707.  SOLENOID  CONTROLLER;  F.  W.  Smith,  Westfield,  N.  J. 
App.   filed  April   5,    1910.     Motor   starter. 

1.022.712.  METHOD  OF  UNITING  METAL:  E.  Thomson,  Swamp- 
scott, Mass.  App.  filed  March  14,  1910.  For  welding  a  rim  unto 
a  hub. 

1.022.713.  TELEPHONE  SYSTEM;  F.  C.  Unger,  St.  Louis,  Mo.  App. 
filed   March   1,    1911.      Local   battery  or  magneto   telephone  system. 

1,022,717.     LIGHTNING    ARRESTER;     A.    J.    Wurtz,    Pittsburgh,    Pa. 


.\pp.    filed   Jan.    9,    1911.      Plurality    of    pairs   of   electrodes   coBnc 
Ml   iiuiltiple,  each   pair  comprising   a   fuse.  ,i 

1.022,742.  INDICATORACTUATING  MECHANISM;  O.  E.  JUl 
I. OS  AiiKiles,  Cal.  App.  filed  Nov.  23,  1910.  Magnetical^ 
trolled    slcpby-stcp    mccliatiism    for    a    station    indicator. 

1.022.794.  SUPPORT  l"OR  ARTICLES  TO  HE  EI.ECTROPLAT 
G.  A.  Lutz,  Plainfield.  N.  J.  App.  filed  Feb.  2.  1911.  For  wp,' 
iiig    the    end    of    a    tube    from    the    inside. 

1.022.795.  ELECTRICAL  MEASURINC;  INSTRU.MENT;  C.  McC 
Schencctafly.  N.  Y.  App.  filed  Jan.  21,  1909.  Moving-coil  tjrpc 
stationary    i)ermanent   magnets. 

1,022,809.  ELECTRIC  SWITCH;  L.  H.  Abbott.  Bridgeport,  C 
App.    filed   June   26,    1911.      Pull    switch. 

1,022.815.  SEPARABLE  ATTACHMENT  PLUG;  R.  B.  Benja 
Chicago,  111.  App.  filed  Nov.  21,  1908.  The  circuit  may  be  r 
after  the  i)arts  are  assembled. 

1,022,834.     ELECTRICAL    FUSE;    S.    F.    Estell,    Florence,    Cal. 

filed    Nov.    2,    1910.      Rechargeable    cartridge-type. 

1,022,848.  ELECTRIC  PROTECTIVE  CIRCUIT:  O.  Jacobson,  H 
ton,  Ohio.  App.  filed  Sept.  1,  1908.  For  safes  and  vaults,  eti 
1,022,853.  SUPPORT  FOR  ARTICLES  TO  BE  ELECTROPLAT 
G.  A.  Lutz,  Plainfield,  N.  J.  App.  filed  Jan.  7,  1911.  Suppoi 
tube  from  the  lower  end. 
1,022,880.  CURRENT  TRANSFORMER;  L.  M.  Schmidt,  Lynn,  : 
App.  filed  Sept.  11,  1908.  May  be  connected  to  give  different  r; 
for    meters,    etc. 

1,022,897.       RESISTA 
UNIT;     G.     E.     Ste 
Lynn,    Mass.      App. 
Oct.  2,  1908.     A  ^)lu 
of    connected    spiral 
different   planes. 
1,022,904.   CENTKIFU. 
SWITCH;    C.    J.    \ 
ter,    Lynn,    Mass. 
filed  July   31,    1909. 
small    single-phase   i 
tion   motors. 

1.022.906.  ELECTL 
LAMP      SOCKET; 
Wheeler,        Har 
Conn.     App.  filed  .'i 
10,      1909.       Transpi 
socket     of     a     "re  I 
type. 

1.022.907.  CONTROI 
ELECTRICALLY 
ERATED      SWITC 
H.     E.     White,     Sc: 
tady,    N.    Y.      App. 
Oct.   15,   1910.     Au> 
switch    control.    Imi ) 
ment    on    Cubitt    p  I 
No.   941,408. 

1.022.908.  SYSTEM  ] 
MOTOR  CONTROI  I 
A.  Whiting,  Scl  e 
tady,  N.  Y.  App.  < 
Aug.  23,  1911.  A  J 
ality  of  induction  n  ) 
for  operating  altert  1 
driving,  for  ins  c 
the  lifting  table 
three-high    rolling  r. 

1,022,910.     M  AN  Ul  ' 
TURE      OF      QU  ^ 
APPARATUS;     V 
Whitney,        Schene 
N.  Y.     App.  f.led  J 
1908.      Quartz    is   i  ■< 
and   cast   in   a  vacu 
1,022,912.      TRANSF  J 
ER   TERMINAL:    ( 
Winston,  Pittsfield,  Mass.     App.  filed  May  28,  1909.     Compound  teii 
with  parallel  conductors  and  detachable  connectors. 
1,022,917.     MOTOR-CONTROL    SYSTEM:    T.    Von    Zweigbergk.     it 
port,     England.     App.    filed    Jan.     16,     1911.     Series    parallel    v 
ground    return. 

1,022,943  CONDUIT;  A.  P.  Hinsky,  Brooklyn,  N.  Y.  App.  filet* 
16,    1911.     Flexible,    non-metallic,   perforated   helical   strip   of  fil 

1,022,959.     SELF-ADJUSTING  TROLLEY  POLE;  G.  H.  MereditI  >« 
Francisco,     Cal.     App.     filed     July     24,     1911.     Jointed     pole    v 
conical  .connection. 

1,022,987.  ELECTRIC  CLOCK;  S.  C.  Vincent,  Baltimore,  Md.  PI 
filed  June   16,    1911.     Improvement  on   White   patent,   No.   901,C 

1,022,993.     INSULATOR;    G.    W.    Willis,    Beckley,    West   Va.     Apf -K 

Nov.    14,    1910.     Tubular   metal  shell   with   insulating  bushing  fc  c| 

porting  a   line    wire. 
1,023,040.     MINE   SIGNALING   DEVICE;   J.   Rule,   Jackson,   Cal.  PI 

filed   July    28,    1911.      Circuit   closer    for   an   elevator   conductor. 
1,023,050.     TAXIMETER   CONTROL;   J.    D.    Sulsona,   New   York,     ■ 

App.    filed   Jan.    10,    1910.     An   alarm   device   indicates   when   th  " 

meter   is   rot   registering   when   vehicle   is   occupied   and   in   mot: 
1,023,092.     ELECTROLYTIC    RECTIFIER:    W.    Morrison,    Des    ^ 

la.     App.    filed    Feb.    29,    1912.     The    anode    is    of    bismuth    ai 

lurium,   and  the  electrolyte,   for  instance,  a   potassium  chromat. 
1,023,102.     CIRCUIT-BREAKER;     C.     C.     Badeau.     Boston,    Mass. '?l 

filed    Feb.    20,    1909.     Direct-acting;    mechanical    details. 
1,023,105      VARIABLE-SPEED     DYNAMIC     CONTROL     FOR      j^<; 

TRIC    MOTORS;    T.    D.    Firmin,    Philadelphia,    Pa.      App.    filec"- 

31,    1911.     Particula'rly   for   crane  hoists. 


1,022,644. — Remote-Control    Apparatus. 
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THE  DISASTER  TO  THE  "TITANIC." 

It  i.s  so  many  years  since  serious  loss  of  life  has  occurred 
from  the  foundering  of  a  passenger  ship  that  the  disaster  to 
the  Titanic  comes  like  a  thunderbolt.  No  one  would  have 
believed  that  the  largest,  newest  and  most  powerful  of 
steamers  could  have  received  such  injuries  as  would  sink 
her  in  less  than  four  hours.  As  for  lack  of  boats,  it  has 
been  common  knowledge  during  the  past  decade,  and  must 
have  been  manifest  to  the  most  superficial  observation,  that 
the  boat  and  raft  capacity  of  the  modern  ocean  liner  is 
ordinarily  much  below  the  total  number  of  persons  carried 
on  the  ship.  Moreover,  under  average  conditions  of  mid- 
ocean  North  Atlantic  weather,  iij  all  but  the  summer  season, 
it  would  be  practicable  to  lower  the  lifeboats  safely  only 
on  the  lee  side  of  a  ship,  and  even  then  there  would  be  con- 
siderable risk  and  delay  in  getting  the  passengers  safely 
away  from  the  vessel.  When  we  consider  the  hazard  of 
boat  loading  under  ordinary  conditions  at  sea,  it  is  little 
short  of  wonderful  that  some  700  persons  were  safely  taken 
ofif  the  Titanic  and  picked  up  by  the  Carpathia.  This  may 
be  attributed  to  the  unusually  calm  sea  and  the  absence  of 
wind  at  the  tiine  of  the  accident.  Dreadful  as  was  the 
calamity,  one  may  well  be  thankful  that  practically  all  the 
boats  got  off  safely  with  their  burden.  As  long  as  icebergs 
float  across  the  line  of  the  North  Atlantic  in  early  summer 
and  large  steamers  cross  their  track,  there  will  be  some 
risk  of  accident,  although  the  number  of  such  accidents 
may  not  be  one  in  twenty  years.  The  only  way  to  eliminate 
the  ice  risk  completely  is  to  make  a  considerable  detour  to 
the  south,  as  is  now  being  done  by  general  agreement,  at 
the  expense  of  half  a  day's  coal  and  extra  time.  Even, 
however,  if  ice  risk  were  completely  eliminated,  some  risk 
must  remain  of  collision  or  of  explosion,  and  no  hope  is 
in  sight  of  making  accident  at  sea  impossible,  albeit  the  risk 
of  travel  at  sea  may  be  considerably  less  than  that  of  travel 
by  land.  We  can  only  hope  to  reduce  the  risks  to  a  mini- 
mum and  to  l^arn  something  by  every  sad  lesson.  In  the 
case  before  us  we  all  have  reason  to  be  proud  of  the  way 
in  which  the  doomed  people  on  the  Titanic  behaved.  This 
aspect  of  the  tragedy  is  one  in  which  not  only  the  English- 
speaking  peoples  but  also  all  civilized  nations  may  justly 
take  pride. 

As  for  the  electrical  engineering  side  of  the  unhappy 
affair,  two  deductions  stand  out  clearly,  namely,  the  im- 
portance of  constant  wireless  watch  on  board  large  steam- 
ers and  the  importance  of  maintaining  incandescent  lighting 
on  large  vessels  under  all  conditions  of  emergency.  It  was 
by  great  good  fortune  that  the  single  operator  carried  on 
the  Carpathia  happened  to  catch  the  Titanic's  signal  of 
distress.  On  board  small  ships  the  expense  of  wireless 
watch-and-watch  becomes  excessive,  but  on  large  ships  this 
expense  is  well  warranted.     Closer  communication  between 
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the  wireless  room  ami  the  navigation  room  than  now  ordi- 
narily exists  would  also  seem  warranted,  so  as  to  avoid 
nmicccsary  loss  of  time  in  carrying  emergency  signals  to 
the  olVicer  in  charge.  In  regard  to  lighting,  it  a|)pear.s  that 
it  was  fortunately  capable  of  being  maintained  on  the  ill- 
fated  Titanic  until  only  a  few  moments  before  her  funnels 
were  submerged  and  long  after  water  had  reached  the 
engine-room  on  the  injured  side  of  the  ship.  It  is  to  be 
supposed  that  this  was  due  to  the  continuation  of  generating 
plant  operation  on  the  uninjured  side.  If  the  ship  had  been 
plunged  in  darkness  early  in  the  history  of  the  accident,  the 
confusion  and  terror  would  probably  have  been  beyond  the 
power  of  the  officers  and  men  to  control,  so  that  what  will 
ever  stand  out  in  history  as  an  international  triumph  might 
have  become  an  international  disgrace.  Tt  is,  therefore, 
worth  considering  whether  a  storage-battery  plant,  for  keep- 
ing the  principal  incandescent  lamps  lighted  for  several 
hours  in  emergency,  might  not  well  be  installed  on  all  large 
passenger  steamers.  The  stimulative  effect  of  adequate 
artificial  lighting,  in  cases  of  sudden  night  emergencies, 
on  both  intelligence  and  nerve  is  a  factor  in  certain  classes 
of  illuminating  engineering  that  cannot  be  ignored. 


THE  CONTROL  OF  WIRELESS. 

The  recent  disaster  to  the  Titanic  points  with  terrible 
and  fateful  directness  to  the  absolute  necessity  of  a  con- 
trolling power  to  regulate  wireless  telegraphy.  Dreadful 
as  was  the  loss  of  life,  it  is  not  unlikely  that  without  wire- 
less calls  for  help  which  brought  quick  response  there 
might  not  have  been  a  single  survivor  left  to  tell  the  story 
of  the  Titanic's  recklessness  and  tragic  end.  A  few  hours 
more  and  roughening  sea  and  increasing  cold  might  have 
completed  the  grim  list  of  the  dead;  but  the  experience  of 
the  next  twenty-four  hours  showed  only  too  plainly  that, 
without  the  most  rigorous  regulation,  wireless  telegraphy 
might  prove  powerless  to  bring  help  in  time.  The  ex- 
perience of  the  Carpathia  and  of  the  shore  stations  showed 
constant  interference  from  chattering  plants  in  every  direc- 
tion. Hafd  the  Titanic  struck  a  derelict  or  run  down  an- 
other steamer  near  enough  in-shore  to  have  fallen  within 
the  range  of  this  interference,  it  is  very  doubtful  whether 
her  plight  and  position  could  have  been  made  out  so  that 
help  might  have  reached  her  in  time  to  save  the  boats.  It 
takes  comparatively  little  disturbance  from  near-by  sources 
to  make  the  faint  call  for  help  inaudible  or  unintelligible, 
and  this  recent  experience,  like  many  another  before  it, 
shows  plainly  that,  however  easy  tuning  out  seems  in  theory, 
in  practice  it  very  often  fails,  since  in  obliterating  the 
signals  of  noisy  neighbors  the  distant  call  is  lost.  And  we 
earnestly  hope  that  one  of  the  pending  bills  regulating 
wireless,  or  a  substitute  therefor,  will  be  passed  without 
delay. 

The  first  requisite  is  that  every  operator  of  a  wireless 
system  shall  be  brought  directly  under  the  law  so  that  its 
heavy  hand  may  fall  upon  him  if  he  violates  the  conven- 
tions which  must  be  established  to  insure  safety  for  ships 
at  sea.  There  are  five  classes  of  stations  which  must  be 
taken  into  account — first,  the  government  stations,  of  which 
a  powerful  chain  extends  along  the  coast;  second,  the  great 
public  wireless  stations,  also  of  high  power;  third,  private 


.stations  operated  for  regular  private  business;  fourth, 
amateur  stations  operated  for  amusement  or  experiment, 
and,  fifth,  the  great  group  constituted  by  ships  equijjpcd 
with  wireless  apparatus.  These  last  are  far  too  weak  in 
many  cases  and,  as  the  recent  disaster  showed,  are  not 
always  steadily  manned.  With  the  government  stations, 
which  are  in  effect  part  of  the  nation's  life-saving  service, 
should  rest  such  absolute  control  that  in  emergencies  a 
call  for  silence  would  shut  down  sending  everywhere  and 
innnediately.  With  the  great  commercial  stations  the  gov- 
ernment can  effectively  co-operate  and  should  do  so,  in 
turning  over  the  reception  of  distress  calls  and  similar  work 
to  whatever  station  may  be  able  to  get  them  most  effective- 
ly, and  silencing  the  rest.  On  these  classes  of  high-power 
stations  most  of  the  work  must  necessarily  fall.  Private 
stations  of  all  kinds  should  be  rigorously  limited  in  wave- 
length and  power,  particularly  the  amateur  stations  which 
have  no  need  for  anything  more  than  trivial  energy.  No 
one  need  worry  about  danger  to  progress  of  the  art  if 
government  regulations  are  imposed,  since  every  proposi- 
tion of  which  we  are  aware  for  this  purpose  has  provided 
for  special  licenses  in  cases  where  there  might  be  need  of 
unusual  power  for  experimental  purposes.  The  main  thing 
is  to  keep  so  close  a  hand  on  stations  of  every  kind  that, 
when  the  hour  of  need  comes,  all  interference  can  be 
.stopped  at  a  minute's  notice. 

By  the  provisions  which  have  already  been  proposed  re- 
garding  operation   of   stations   at   widely   differing   wave- 
lengths it  may  be  ultimately  possible  to  reduce  the  calls  for 
silence  to  a  very  inconsiderable  number,  but  at  present  it 
is  only  too  evident  that  tuning  out  has  very  serious  limita- 
tions,  particularly   when   the   messages   most   necessary  to 
safety   come   from   the   relatively  weak   plants   carried  on 
shipboard.     Much  greater  power  than  these  now  have  is 
altogether   desirable.     National   reg^Jlation   can   and   must 
take  care  of  the  shore  stations.     To  deal  with  the  ships', 
equipments  on  the  high  seas  requires  international  agree-] 
ment  and  the  United  States  ought  to  seek  at  the  earlieaj 
possible    moment    an    agreement   whereby    fairly    uniforwl 
rules  can  be  established  for  the  conduct  of  the  business  and 
penalties  prescribed   for  the  violations  of  these  rules.     A 
very  brief  period  of  experience  will  show  what  rules  can  be 
safely  modified,  and  it  is  better  to  learn  the  lesson  thus  than 
to  have  it  driven  in  by  another  catastrophe,  as  it  surely  wiU, 
be  if  there  is  any  hesitancy  in  making  and  enforcing  re- 
strictive legislation ;  and  if  we  may  venture  to  add  a  sug- 
gestion in  way  of  strengthening  such  regulation,  it  is  to  the 
effect  that  the  severest  penalties  should  be  prescribed  anc 
inflicted  for  the  sending  of  false  messages.     Wireless  com- 
munications, coming,  as  it  were,  from  nowhere,  give  fearfu 
facilities  for  mischief.     The  dreadful  experience  of  thoS( 
who  had  friends  on  board  the  Titanic  and  believed  then 
saved  as  by  a  miracle   until   the  terrible  news  leaked  ou 
should  never  be  repeated.     Someone,  perhaps  in  careless 
ness,  perhaps  in  fear  or  in  greed,  sent  false  messages  0 
rescue.      Such    a    person,    if    proper    regulation    had   beei 
passed,  ought  to  serve  a  long  term  in  a  federal  prison.    N< 
measures  of  repression  are  too  severe  for  the  emergenc; 
before  us.    If  they  prove  to  weigh  too  heavily,  they  can  b 
cautiously  relaxed,  but  the  immediate  danger  lies  in  libert;: 
turned  to  license. 
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ITOR-ACCELERATING  CHARACTERISTICS. 

A  remarkably  accurate  and  convenient  method  for  observ- 
g  the  acceleration  of  an  induction  motor  starting  from  rest 
described  by  Mr.  E.  R.  Shepard  in  an  article  in  this  issue. 
^  means  of  an  electrically  driven  tuning  fork  the  angular 
;locity  of  the  rotor  was  correctly  determined  at  time  in- 
rvals  corresponding  to  120  vibrations  per  second.  The 
celeration  was  then  calculated  as  the  rate  of  change  of 
e  velocity  with  respect  to  time,  while  the  effective  me- 
lanical  torque  was  known  at  once  by  reason  of  its  direct 
oportionality  with  the  acceleration.  The  test  indicated 
at  the  torque  actually  exerted  by  the  rotor  is  somewhat 
ss  than  would  be  determined  from  calculations  based  on 
e  well-known  circular  current  locus  of  the  induction  mo- 
r.  The  method  of  making  tests  is  fundamentally  so  devoid 
■  possible  errors  that  the  results  obtained  may  well  be  con- 
dered  beyond  criticism  as  to  accuracy.  However,  accu- 
cy  in  observation  of  results  does  not  insure  accuracy  in 
e  production  of  results.  That  is  to  say,  the  observed  fact 
at  the  accelerating  torque  exerted  by  a  certain  motor  does 
)t  correspond  throughout  the  whole  range  to  the  calcu- 
ted  value  for  the  torque  cannot  be  accepted  as  conclusive 
oof  that  the  calculations  are  in  error.  It  is  highly  prob- 
)le  that  the  condition  of  constant  impressed  primary  emf. 
citly  assumed  in  the  calculations  was  not  maintained  while 
e  tests  were  being  conducted,  so  that  the  discrepancy  be- 
/een  calculations  and  tests  can  be  interpreted  with  equal 
•opriety  as  showing  either  defects  in  the  test  conditions  or 
accuracies  in  the  calculations,  the  probabilities  being  that 
e  former  were  of  at  least  as  great  importance  as  the 
tter. 


lYLIGHT, 

A  recent  lecture  by  Prof.  E.  L.  Nichols  before  the  Frank- 
1  Institute  gives  an  extremely  interesting  summary  of 
,s  numerous  recent  researches  regarding  daylight.  It  is 
ird  for  the  average  person  to  realize  the  actual  qualities 
I  daylight  or  the  variations  which  take  place  from  hour 
I  hour.  Our  perception  of  color,  while  very  sensitive  in 
le  comparative  sense,  cannot  be  said  to  conform  to  any 
)Solute  standards.  If  one's  memory  for  colors  were  as 
;en  as  it  is  for  smells,  it  would  be  extremely  easy  to  see 
le  difference  between  a  given  fabric,  for  example,  in  the 
jrenoon  and  in  the  late  afternoon.  In  point  of  fact,  as 
rofessor  Nichols  shows,  th^  difference  may  be  as  great 
5  that  between  the  light  of  an  arc  lamp  and  that  of  a 
indle  flame.  What  is  still  more  curious,  the  color  of 
aylight  does  not  vary  in  a  regular  way,  the  intensity  in 
le  violet  falling  off  rapidly  all  day,  while  that  in  the 
ther  parts  of  the  spectrum  rises  and  falls,  each  color 
Dllowing  a  law  of  its  own.  Consequently,  when  one 
ttempts  to  define  average  daylight  the  problem  becomes  an 
tiormously  complicated  one.  The  marvel  of  it  all  is  that 
■ith  such  variations  the  human  eye  works  as  admirably  as 
does.  In  full  daylight  the  illumination  may  run  up  to 
300  or  10,000  ft. -candles  in  midsummer,  while  artificial 
ghting  often  runs  below  i  ft. -candle,  and  one  can  see 
lirly  well  after  the  eye  has  reached  a  reasonable  stage  of 
daptation  even  with  a  small  fraction  of  this  meager 
mount.  But,  as  Prof.  Nichols  points  out,  there  is  a  limit 
ven  to  the  tolerance  of  the  eye  for  daylight,  and  in  the 


presence  of  bright  reflected  light  from  snow  or  glaring 
pavements  the  limit  of  tolerance  is  easily  passed,  perhaps 
from  sheer  increase  of  luminous  energy,  which  may  be 
very  large  from  a  snow-covered  surface,  or  from  the  un- 
wonted direction  of  the  reflected  light  which  falls  upon  the 
part  of  the  retina  ordinarily  adapted  for  comparatively  dim 
light,  or  from  a  combination  of  these  two  causes.  One 
of  the  remarkable  evidences  of  the  age-long  adaptation 
of  the  eye  to  its  environment  is  the  fact  that  the  maxi- 
mum of  the  eye's  luminosity  curve  is  not  far  from  the 
point  of  maximum  energy  of  solar  radiation.  Most  recent 
investigators,  however,  place  these  maxima  further  apart 
than  does  Professor  Nichols,  the  curves  of  Abbott  showing 
that  in  the  normal  spectrum  the  maximum  of  solar  energy 
rises  considerably  further  up  into  the  blue.  This  phase 
of  the  matter  therefore  is  left  a  little  uncertain,  but  the 
broad  fact  still  stands  out  that  the  eye  has  adapted  itself 
admirably  upon  the  whole  to  daylight  conditions,  perhaps 
involving,  however,  those  twilight  conditions  in  which  in 
the  early  history  of  the  race  acute  vision  was  probably  of 
more  importance  than  it  is  now.  In  the  same  way  there  is 
very  little  doubt  that  the  eye  has  adapted  itself  to  receive 
unharmed  pretty  much  the  entire  range  of  radiations  which 
are  furnished  in  any  considerable  magnitude  by  the  sun. 

We  must  take  rather  strong  exception  to  Professor 
Nichols'  picturesque  but  careless  statement  that  a  mere 
glance  at  certain  artificial  lamps  will  endanger  the  eye- 
sight owing  to  the  reception  of  unwonted  radiation  in 
the  ultra-violet.  The  results,  in  so-called  ophthalmia  elec- 
trica,  are  familiar  and  have  been  observed  more  or  less 
frequently  ever  since  arc  lamps  were  put  into  service,  but 
they  require  much  more  than  a  glance,  are  comparatively 
trivial,  and  we  do  not  recall  any  reported  case  in  which 
the  superficial  injuries  received  did  not  disappear  within  a 
few  days.  The  affection  is  usually  of  the  nature  of  a  slight 
sunburn  which,  while  unpleasant,  does  not  deserve  the 
malediction  here  leveled  at  it.  The  cause  of  the  curious 
selective  absorption  of  the  atmosphere  to  which  Professor 
Nichols  draws  attention  deserves  most  thorough  investiga- 
tion. The  explanation  suggested  due  to  Professor  Very  is 
certainly  in  keeping  with  some  of  the  troublesome  facts. 
This  is  that  with  the  effect  of  the  solar  rays  in  ionizing 
the  upper  air  there  is  a  marked  change  in  the  constitution 
of  the  molecules  which  produce  the  selective  reflection  of 
absorption  which  is  observed,  a  change  in  complexity,  per- 
haps in  the  water  molecules  present  in  the  atmosphere, 
which  varies  not  only  with  the  hours  which  have  elapsed 
since  sunrise  but  with  the  temperature.  Such  changes  in 
structure  due  to  the  ultra-violet  radiation  which  strikes  the 
atmosphere  seem  to  be  unpleasantly  evident  in  wireless 
telegraphy.  Nobody  yet  knows  much  about  the  constitution 
of  the  upper  atmosphere  or  about  the  nature  of  the  radia- 
tion received  by  it,  and  the  subject  is  one  which  demands 
rigorous  investigation.  Certainly  the  effect  of  the  air  in 
modifying  solar  radiation  is,  as  Professor  Nichols  shows, 
of  the  most  extraordinary  character.  A  modifying  in- 
fluence of  great  interest  which  he  points  out  is  the  indirect 
effect  of  the  earth's  own  surface  in  furnishing  a  portion 
of  what  we  call  daylight,  an  effect  sufficiently  great  to 
change  materially  at  certain  times  and  seasons  the  condi- 
tion of  the  aggregate  of  light  which  we  receive. 
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HEARING  ON  OLDFIELD  PATENT  BILL. 

.At  ;i  lu-.iiiu^  (111  .\|>ril  J4  UclOrc  ilu'  lloii.sc  ol  Kcpic 
sciitativfs  cuiumitlcc  011  palt-ius.  in  Wa.sliiiigton,  1 ).  (  ., 
to  consider  ('hairnian  ( )ltll'H'l(rs  la.sl  bill  recodify iiiK  Uk- 
patent  laws,  H.  K.  Ji„4\j,  introduced  on  April  lO,  many 
ii'lerests  alVected  l)y  these  proposed  changes  had  then- 
spokesmen  present.  Patent  attorneys  and  lawyers  were 
preseiU  in  fnll  I'oree,  l)nt  apparently  the  invciitnr  had  little 
representation.  We  nnderstand,  however,  tlial  (  hairman 
Oldficld  w  d!  inaUe  an  elTorl  to  ^eenre  the  testimony  of 
inventors. 

The  hearing  was  dexoted  mainly  to  a  consideration  of 
Section  17  of  the  bill,  which  provides  for  conipnlsory 
license  and  working  after  the  first  fonr  years,  and  Section 
3-a,  which  forbiils  the  attachment  of  restrictions  to  the  sale 
or  lease  of  a  patented  article  or  process. 

Mr.  I'Mctcher  H.  Gibl)s,  vice-president  of  Shea,  Smith  & 
Company,  of  Chicago,  and  chairman  of  the  National  Cata- 
logue Connuission,  spoke  for  the  retail  stationers  and  ob- 
jected to  any  change  in  the  law  which  now  enables  the 
manufacturer  of  a  patented  article  to  fix  the  resale  price. 
This,  he  said,  helps  the  retailer  in  maintaining  profitable 
prices  and  tends  toward  the  establishment  of  uniform 
standard  prices  all  over  the  country,  without  violating  the 
anti-trust  laws.  As  an  example  he  cited  a  well-known 
brand  of  fountain  pens  which  sell  for  $3.5^  ^s^pli,  and  said 
that  whether  the  purchaser  regards  this  price  as  reasonable 
or  not,  there  is  always  the  satisfaction  of  knowing  the  pen 
cannot  be  purchased  anywhere  for  less.  The  cancellation 
of  this  privilege  of  fixing  the  resale  price  will  tend,-  in  his 
opinion,  to  impose  a  hardship  on  the  small  retail  dealer, 
due  to  illegitimate  price  cutting  by  competitors  who  are 
ignorant  of  the  real  cost  of  doing  business. 

Mr.  Frank  L.  Dyer,  president  of  Thomas  A.  Edison, 
Incorporated,  of  Orange,  N.  J.,  spoke  in  behalf  of  the 
Edison  organization  and  also  as  a  patent  attorney  and  in- 
ventor. He  approves  of  Section  1 1  of  the  bill,  which  pro- 
vides for  a  patent  bar,  and  recommends  that  it  be  passed. 
In  his  opinion  the  provision  for  compulsory  license  and 
working  after  a  limited  period  would  be  fair  and  equitable 
in  many  instances,  but  might  work  a  hardship  in  others. 
As  an  example  of  the  latter  an  inventor  might  lack  the 
funds  necessary  to  work  a  valuable  invention,  and  thus 
be  compelled  to  grant  a  license  at  terms  below  its  real 
worth.  The  second  paragraph  of  Section  32,  to  wdiich  he 
next  referred,  is  as  follows : 

■'Any  person  who  purchases  of  the  owner  of  a  patent, 
or  of  any  interest  therein,  any  machine,  manufacture  or 
composition  of  matter  covered  by  such  patent  shall  have 
the  unrestricted  right  to  use,  vend  or  lease  to  others  to  be 
used  the  specific  thing  so  purchased  without  liability  to 
action  for  infringement;  and  it  shall  not  be  lawful  to  insert 
a  condition  in  any  contract  relating  to  the  sale,  lease  or 
license  to  use  any  article  or  process  protected  by  a  patent 
or  patents  the  effect  of  which  will  be  to  prohibit  or  restrict 
the  purchaser,  lessee  or  licensee  from  using  any  article  or 
class  of  articles,  whether  patented  or  not,  or  any  patented 
process  supplied  or  owned  by  any  person  other  than  the 
seller,  lessor  or  licensor  or  his  nominees ;  and  it  shall  not  be 
lawful  to  insert  a  condition  in  any  contract  relating  to  the 
sale,  lease  or  license  to  use  any  article  or  process  protected 
by  a  patent  or  patents  the  efifect  of  which  will  be  to  require 
the  purchaser,  lessee  or  licensee  to  acquire  from  the  seller, 
lessor  or  licensor  or  his  nominees  any  article  or  class  of 
articles  not  protected  by  the  patent,  and  any  such  condition 
shall  be 'null  and  void  as  being  in  restraint  of  trade  and  con- 
trary to  public  policy." 

Mr.  Dyer  pointed  out  that  the  second  and  third  clauses 
of  this  paragraph  are  taken  from  the  British  law,  but  there 
is  omitted  another  provision  of  that  law  under  which  the 
purchaser  may  buy  outright,  subject  to  no  restriction  what- 
ever, but  presumably  at  a  higher  price.     He  expressed  the 


opinion  that  the  decision  of  the  Supreme  Court  in  tl 
i  )ick  case  is  absohuely  ecjuitable  and  then  went  on 
analyze  the  several  forms  of  restriction  or  control  1 
jiateiited  articles.  There  is  first  the  right  of  contrai 
(|inte  outside  of  the  patent  itself.  Second,  it  is  possible 
stipulate  the  kind  of  supplies  or  accessories  to  be  us< 
with  a  patented  article,  as  in  the  Dick  case.  In  the  thi 
case,  it  is  jjossible  to  re(|uire  the  purchaser  to  buy  tl 
accessories,  which  are  part  of  the  patented  article  itse 
from  the  patentee,  as  for  example  in  the  case  of  phon 
graph  repair  parts.  I*'ourth,  the  patentee  may  absolute 
i\x  the  resale  price. 

Under  these  forms  of  restriction,  ncjw  lawful,  there  ha 
been  built  up  many  kinds  of  business,  such  as  the  maa 
facture  of  razors,  carpet  sweepers,  sewing  machini 
vacuum  cleaners,  talking  machines,  etc.  In  1900  the  l^di» 
company  began  with  the  policy  of  selling  through  sin 
dealers,  with  a  fixed  resale  price,  and  now  it  has  11,1 
dealers  under  contract,  whom  it  supplies  through  1 1 1  jc 
hers.  These  dealers  are  typified  by  small  druggists,  hai 
ware  dealers  and  country  merchants.  The  present  plan, 
Mr.  Dyer's  opinion,  is  of  great  mutual  advantage  to  t 
Edison  company,  the  jobbers  and  the  dealers. 

Mr.  Horace  Pettit,  of  the  New  York  and  Philadelpl 
bar,  appearing  in  behalf  of  the  Victor  Talking  Machi 
Company,  said  that  his  client  would  prefer  to  see  t 
fundamental  law  left  as  it  is.  He  pointed  out  that  1 
constitutional  law  grants  the  inventor  a  full  monopoly  a 
then  argued  that  we  cannot  lawfully  curtail  the  inventor 
the  complete  enjoyment  of  his  exclusive  privilege.  In 
opinion,  the  inventor's  monopoly  must  be  exclusive  i 
whatever  period  Congress  sees  fit  to  grant,  with  no  impc 
tion  of  restrictions  such  as  compulsory  license.  Referet 
was  made  to  the  decision  in  Bement  vs.  the  National  H 
row  Company  (186  U.  S.,  70).  Resale  prices  on  paten- 
articles,  taken  as  a  whole,  he  believes  are  reasonable  a 
fair,  and  the  largest  profit  goes  to  the  retailer  in  m 
cases.  Compulsory  license  will  do  little  harm,  in 
opinion,  because  it  will  not  be  operative  in  a  practi 
sense,  and  he  asserted  that  during  the  long  English  < 
perience  under  such  a  provision  of  law  but  one  or  t 
cases  are  on  record  where  the  court  ordered  the  issuat 
of  a  license. 


I 


SYMPOSIUM    UPON    PATENTS    BEFORE    THE 
SOCIETY  OF  CHEMICAL  INDUSTRY. 


The  regular  monthly  meeting  of  the  New  York  Sect 
of  the  Society  of  Chemical  Industry  was  held  jointly  w 
the  New  York  Sections  of  the  American  Chemical  Soci 
and  the  American  Electrochemical  Society  on  April  19 
the  Chemists'  Building,  New  York,  and  was  devoted  t( 
symposium  upon  patents.  Three  papers  were  present 
one,  entitled  "The  Inventor,  the  Public  and  the  Law," 
Mr.  Walter  F.  Rogers,  president  of  the  Patent  Law  As 
ciation  of  Washington,  D.  C. ;  another,  entitled  "Patents 
Their  Relation  to  the  Chemical  Industry,"  by  Dr.  Bern 
Herstein,  technical  expert  of  the  Tariff  Board,  Washind 
D.  C,  and  a  third,  entitled  "The  Abuses  of  Our  Paf 
System,"  by  Dr.  L.  H.  Baekeland,  president  of  the  Amerii 
Institute  of  Chemical  Engineers. 

Mr.  Rogers'  paper  dealt  at  considerable  length  with 
origin  of  patents  nearly  300  years  ago  in  Great  Brit, 
and  described  the  purposes  and  the  evolution  of  the  Eng  1 
law.  Arnerican  patent  laws,  he  pointed  out,  were  ba' 
fundamentally  upon  the  earlier  English  laws,  but  with  «' 
tain  important  exceptions.  The  constitutional  purpose  of 
framers  of  the  first  United  States  patent  law,  in  1790,  '• 
to  encourage  domestic  invention.  The  grant  of  a  patent 
the  government  confers  upon  the  inventor  a  monopoly  ' 
seventeen  years.     This  does  not  in  effect  bestow  upon  .1 
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ivcntor  any  natural  rights  which  he  did  not  before  possess, 
or  does  the  govcrniuent  confer  upon  the  inventor  any  prop- 
rty  right  which  was  not  before  in  existence,  but  it  simply 
xcludes  all  others  from  the  right  to  manufacture,  use, 
end  or  sell  the  invention  during  the  life  of  the  patent, 
his  act  of  exclusion  confers  upon  the  inventor  the  sole  title 
)  the  before-mentioned  rights  and  should  be  regarded  as 
roperty  in  the  ordinary  sense  of  the  word.  The  paper  then 
)ok  up  the  interpretation  of  the  existing  patent  laws  in 
;veral  noted  decisions,  including  the  case  of  the  United 
tates  vs.  the  American  Bell  Telephone  Company,  167 
r.  S.,  224;  also  the  case  of  the  Continental  Paper  Bag 
ompany  vs.  the  Lastern  Paper  Bag  Company,  210  U.  S. 
35,  and  the  case  of  the  Rubber  Tire  Wheel  Company  vs. 
le  Milwaukee  Rubber  Works  Company,  154  I-"ed.  Rep.,  358. 
•ne  of  the  defects  in  the  present  system,  the  paper  pointed 
ut,  is  the  lack  of  a  single  court  of  patent  appeals.  Xu- 
lerous  abuses  under  the  present  system  arise  from  the  fact 
lal  there  are  now  nine  circuit  courts  of  appeal,  and  it  is 
ithin  the  possibilities  that  eight  circuits  will  uphold  a 
itent  while  the  ninth  does  not,  thus  permitting  an  in- 
■inger  to  manufacture  a  patented  article  in  the  ninth  cir- 
ait  without  restriction  and  sell  it  in  all  circuits.  There  are 
so  serious  abuses  in  the  present  rules  of  practice  in  courts 
E  equity,  but  the  preliminary  steps  for  reform  in  this 
irection  are  already  in  charge  of  a  committee  which  will 
?port  to  the  Supreme  Court.  The  proposal  to  introduce 
)nipulsory  license  and  working  is  objected  to  on  the  ground 
lat  the  inventor's  right  to  manufacture,  use,  vend  or  sell 
is  invention  is  a  natural  right  conferred  by  the  common 
w,  which  the  granting  of  a  patent  did  not  atYect.  it  merely 
ccluding  others  from  that  right  within  the  life  of  the 
itent.  Compulsory  license  or  working  will  in  effect  reduce 
le  term  of  the  grant  to  the  inventor  and  invade  his  natural 
ght  to  keep  the  invention  a  perpetual  secret  if  he  so 
;sires.  The  paper  closed  with  an  analysis  of  the  provisions 
)ntaincd  in  the  patent  bill  introduced  in  the  House  of 
epresentatives  on  April  16  (H.  R.  23,  417)  by  Mr.  Old- 
?ld,  of  Arkansas,  chairman  of  the  House  committee  on 
itcnts.  Briefly,  the  author  concluded  that  the  reforms 
ost  needed  embrace  the  revision  of  equity  practice,  the 
■eation  of  a  single  court  of  patent  appeals,  the  establish- 
ent  of  more  effective  means  to  reach  the  wilful  infringer 
id  much  better  systematization  of  the  information  and 
lowledge  stored  in  the  Patent  Office. 

The  paper  by  Dr.  Herstein  dealt  with  the  statistics  of 
Dmestic  patents  which  relate  to  the  chemical  industry.  He 
■esented  several  tables  classifying  the  patents  in  the  major 
■anches  of  the  art.  and  laid  emphasis  on  the  predominance 
f  foreigners  in  this  field.  It  was  pointed  nut  that  98  per 
:nt  of  the  German  applications  for  United  States  patents 
■e  assigned  to  (lerman  firms  and  not  worked  in  this 
nmtry.  In  fact,  most  of  these  assigned  patents  are  in  the 
)ntroI  of  four  large  German  firms.  Under  the  German 
w  it  is  necessary  for  an  inventor  to  protect  both  the 
rocess  and  the  product,  but  under  the  United  States  law 
le  inventor  need  patent  only  the  product.  The  practical 
?sult  is  seen  in  the  fact  that  so  many  .American  patents 
re  issued  to  residents  of  Ciermany,  who  work  their  inven- 
ons  at  home  and  obtain  a  patent  over  here  merely  to 
revcnt  working  in  this  country.  Dr.  Herstein  pointed  out 
lat  this  has  had  a  noticeable  effect  on  the  development  of 
le  chemical  industry  in  the  United  States,  and  gave  as 
is  opinion  that  patent  reform  is  as  essential  as  tariff  re- 
irm  to  a  reasonable  development  of  the  chemical  industry 
I    this    country. 

Dr.  Backeland  in  his  paper  on  patent  abuses  pointed  out 
lat  the  patent  laws  are  fundamentally  for  the  benefit  of  the 
ation,  instead  of  any  given  class,  and  compared  the  very 
irge  industrial  development  of  nations  which  have  lilieral 
atcnt  laws,  like  the  United  States,  Germany  and  F.ngland. 
ith  the  stunted  development  in  the  Latin  countries,  where 
le  patent  laws  are  much  less  favorable  to  the  inventor  or 


possibly  there  is  no  patent  law  whatever.  In  the  author's 
opinion  the  Dick  decision  meant  only  that  the  owner  of  a 
patent  had  the  same  privileges  as  any  other  owner  of 
private  property.  The  paper  pointed  out  that  the  real 
difficulty  with  the  present  system  appears  when  the  inventor 
attempts  to  enforce  the  right  which  the  patent  bestows  upon 
him,  and  the  patent  law  as  it  now  operates  is  of  tremendously 
effective  advantage  to  the  large  corporations,  lawyers  and 
experts.  Dr.  Baekeland  in  his  paper  referred  to  a  recent 
conversation  between  two  chemical  experts  in  reference  to 
a  new  patent  which  was  about  to  be  contested ;  the  experts 
were  congratulating  each  other  that  the  probable  litigation 
would  mean  to  each  an  income  of  at  least  $5,000  a  year 
for  at  least  five  years  and  would  afford  them  an  opportunity 
to  learn  much  organic  chemistry.  In  fact,  this  seems  to 
illustrate  the  way  in  which  some  experts  gain  their  knowl- 
edge. One  of  the  most  serious  abuses  under  existing  con- 
ditions is  the  very  great  cost  of  prosecuting  an  infringe- 
ment or  conducting  a  defense.  This  works  heavily  against 
the  poor  inventor,  and  means  in  effect  that  a  patent  is  of 
comparatively  small  value  in  any  case  unless  the  owner  is 
fortunate  enough  to  have  considerable  capital  to  defend  it. 
The  abuses  which  have  grown  out  of  the  establishment  in 
1891  of  nine  circuit  courts  of  appeal,  instead  of  a  single 
court,  were  gone  over  in  some  detail,  and  again  it  was 
shown  that  the  successful  litigant  must  absolutely  be  pro- 
vided with  a  large  amount  of  capital.  Dr.  Baekeland  in- 
dorsed the  proposal  for  a  single  court  of  patent  appeals  and 
the  reform  of  equity  procedure.  Among  other  abuses  are  the 
present  practice  of  taking  testimony  before  a  referee  and  the 
almost  indiscriminate  admission  to  the  records  of  volumes 
of  matter  that  seems  irrelevant,  which  is  entered  to  prolong 
litigation.  There  is  great  need  of  modifying  this  practice 
and  placing  a  responsible  judge  in  charge  of  each  case, 
requiring  testimony  to  be  taken  in  his  presence.  Dr.  Baeke- 
land did  not  advise  the  taking  out  of  patents  unless  the 
patentee  has  ample  funds  to  defend  subsequent  litigation. 
He  also  believed  that  most  patents  sell  for  less  than  their 
whole  cost,  and  pointed  out  that  it  is  now  the  corporation 
rather  than  the  inventor,  as  a  rule,  that  derives  the  reward 
of  invention.  In  view^  of  the  inability  on  the  part  of  the 
several  interests  involved  in  the  patent  situation  to  agree 
on  needed  reforms.  Dr.  Baekeland  believed  that  the  appoint- 
ment of  a  patent  commission  by  the  President  of  the  United 
.States,  to  investigate  thoroughly  the  whole  situation  and 
report,  is  highly  desirable.  This  is  the  position  which  has 
been  taken  by  the  Inventors'  Guild  and  the  .\merican  In- 
stitute of  Chemical   Engineers. 

The  discussion  was  opened  by  Dr.  .Maximilian  Toch,  who 
dwelt  upon  the  abuses  brought  out  in  Dr.  Ilerstein's  paper 
relating  to  the  suppressed  development  of  the  chemical  in- 
dustry in  America   under  present   patent   laws. 

The  second  speaker  was  Mr.  W.  H.  Swenarton.  who 
offered  a  general  defense  of  the  existing  laws  and  practices. 
He  objected  to  the  German  method  of  publishing  patent 
claims  in  advance  of  issue,  saying  that  this  would  tend  to 
place  the  poor  inventor  in  the  clutches  of  the  large  corpora- 
lions.  The  effect  of  the  Dick  case,  in  his  opinion,  is  very 
greatly  exaggerated,  and  the  Sherman  anti-trust  law  as 
applied  to  patent  monopolies  is  entirely  adequate  to  clear  up 
any  abuses  which  may  now  exist.  Mr.  Swenarton  also  ex- 
pressed the  view  that  patent  litigation  in  the  State  of  New- 
York  is  far  from  being  delayed  and  long-drawn-out  and  in 
reality  is  very  prompt.  Quick  action  and  proper  following 
up  of  litigation  are  much  more  needed,  in  his  opinion,  than 
changes   in   the   fundamental   law   or  court   procedure. 

Mr.  C.  F.  Carrier  spoke  for  the  young  inventor  and 
stated  that  the  great  difficulty  is  that  of  determining  whether 
a  given  field  is  open.  It  had  been  his  experience  that  a 
year  or  so  after  the  issue  of  a  patent,  during  which  interval 
connnercial  operations  have  been  conmienced,  some  issue  is 
raised  and  litigation  started  which  possibly  annuls  the 
patent.    He  saw  great  need  of  nmch  more  thorough  searches 
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to  (k'lcniiiiR-  (In-  (lucslion  ul  ilic  invciilor's  priority,  aiul  Icll 
that  the  inveiUiir's  title  should  he  made  siilj.staiuially  secure 
before  tlie  patent  is  issued,  instead  of  through  expensive 
litigation  afterward.  Mr.  Carrier  also  suhniitted  a  projjosal 
that  the  govennncnt  should  become  sponsor  for  the  validity 
of  a  patent,  or  defend  an  action  brought  against  it,  after 
this  plan  of  thorough  searches  has  been  placed  in  operation. 

A  written  connnunication  from  Mr.  John  C.  I'cnnic 
pointed  out  that  there  is  imminent  danger  of  the  passage  ol 
harmful  legislation  by  the  present  Congress,  and  urged 
tliat  action  should  be  taken  to  safeguard  the  interests  of  all 
concerned. 

Hr.  Haekeland  responded  to  Mr.  Swcuarton's  defense 
of  existing  conditions,  and  stated  that  seven  or  eight  of  his 
applications  in  Germany  cost  him,  all  told,  less  than  one 
interference  case  in  the  United  States,  and  only  one  of  the 
German  applications  referred  to  was  rejected.  He  described 
the  German  procedure  as  being  both  simple  and  satisfactory. 


IOWA  ELECTRICAL  ASSOCIATION  JOINS  N.  E.  L.  A. 


By  Telegraph. 
At  the  session  on  Wednesday  of  the  annual  convention 
of  the  Iowa  Electrical  Association  at  Des  Moines,  it  was 
voted  unanimously  to  affiliate  with  the  National  Electric 
Light  Association.  By  a  resolution  presented  by  Mr.  Austin 
Burt,  of  Waterloo,  the  association  approved  the  proposed 
affiliation,  directed  the  executive  committee  to  formulate 
the  necessary  changes  in  the  constitution,  and  instructed 
the  president  to  call  a  special  meeting  to  be  held  after  a 
period  of  ten  days  or  more  has  elapsed  for  consideration  of 
the  revised  constitution  providing  for  affiliation.  The  reso- 
lution was  debated  in  executive  session,  and  its  passage  was 
greeted  with  applause.  The  Iowa  association  has  been  one 
of  the  more  enterprising  and  progressive  of  the  state  asso- 
ciations. About  i6o  delegates  attended  the  first  day's 
sessions.  President  H.  C.  Blackwell,  of  Davenport,  pre- 
siding. Several  committee  reports  and  papers  were  pre- 
sented, of  which  an  account  will  be  given  in  our  issue  of 
next  week.     An   excellent  electric   show   is  a   feature. 


ANNUAL  REPORT  OF    GENERAL  ELECTRIC 
COMPANY. 


The  twentieth  annual  report  of  the  General  Electric 
Company,  covering  operations  for  the  year  ended  Dec.  31. 
191 1,  shows  a  decrease  of  $292,887  in  net  profits  for  the 
year  as  compared  with  profits  in  1910,  when  returns  were 
the  best  in  the  history  of  the  company.  The  business  of  the 
company  in  191 1  compares  with  that  in  1910  as  shown  in 
the  table  herewith. 

As  in  previous  years,  the  cost  of  sales  includes  the  cost 
and  expenses  of  development,  manufacturing,  selling, 
administration  and  patents,  and  also  depreciations  in  fac- 
tory plants  and  book  accounts. 

The  earnings  shown  do  not  include  the  business  of  the 
Fort  W^ayne  Electric  Works  and  the  Sprague  Electric 
Company,  title  to  the  properties  of  which  was  taken  on 
June  I,  191 1,  by  the  General  Electric  Company,  but  the 
assets  and  liabilities  of  these  companies,  now  dissolved,  are 
included  in  the  balance  sheet  accompanying  the  report, 
noted  below.  These  changes  have  resulted  in  the  addition 
of  $1,517,335.81  to  the  assets  of  the  General  Electric  Com- 
pany, $276,610.72  to  its  liabilities  and  $1,240,725.09  to  its 
surplus.  The  surplus  taken  over  from  the  Fort  Wayne 
and  Sprague  companies  combined  with  the  General  Elec- 
tric's  $4,756,461.61  surplus  for  the  year  made  a  total 
increase  in  surplus  of  $5,997,186.70,  which  with  the  surplus 
of  $23,022,705.82  on  Jan.  i,  191 1,  made  a  total  surplus  of 
$29,019,892.52  on  Dec.  31,  191 1. 


The  number  ol  orders  received  in  191 1  was  388,520, 
compared  with  338,272  in  1910.  President  Conin,  in  \ 
report  to  the  stockholders,  commenting  upon  the  decrease 
net  profits  shown  at  the  end  of  the  year,  in  spite  of  tl 
increase  in  orders,  calls  attention  to  strong  competition  a 
to  heavy  expenses  incurred  in  promoting  campaigns  for  t 
.sale  of  appliances.  He  says  in  part :  "Substantial  increases 
the  sales  dei)artments  were  made  during  the  year  to  ])la 
these  departments  in  a  position  thoroughly  to  exploit  t 
steadily   increasing  variety   of  electrical   ap|)liaM(«>   man 

COMPARISON  OF  EARNINGS. 


1911. 

1910. 

Sales  billed 

$70,383,854.34 
62,460,557.36 

$71    47K    1    / 

Cost  'if  sales   

63.134   '-01 

Profit  from  sales 

$7,923,296.98 
1,358.859.68 

$8,343   Vi6 

Add  interest  and  discounts,  royalties  and 
sundry  profits 

1.370.928. 

Deduct  interest  on  debenture  bonds 

$9,282,156.66 
371.015.07 

$9,714,884. 
717.395. 

Add  income  from  securities  owned,  profit 
on  sale  of  securities  and  net  apprecia- 
tion of  stocks  and  bonds 

$8,911,141.59 
1.651,664.02 

$8,997,489. 
1.858.202. 

Net  profit  for  the  year 

Dividends  paid 

$10,562,805.61 
5.806,344.00 

$10,855,692. 
5   214  368 

Surplus  for  the  year 

$4,756,461.61 

$5,641,324. 

factured  by  the  company  and  to  provide  for  the  growth 
number  and  complexity  of  orders  received.  This  has  ; 
suited  in  increased  selling  expenses,  which  have  been  s 
further  augmented  as  a  result  of  the  severe  competition 
nearly  every  branch  of  the  business.  The  tonnage  outj 
of  the  factories  was  greater  than  in  the  previous  year,  b 
owing  to  reduction  in  selling  prices,  the  sales  billed  w< 
less." 

The  company  expended  $769,842.44  during  the  year 
the  purchase  of  sundry  patents,  for  applications  and  licen 
under  patents,  patent  litigation  and  miscellaneous  expen; 
The  book  value  of  the  securities  owned  by  the  compi 
was  placed  at  $28,707,843.22  at  Dec.  31,  191 1,  and  the  be 
value  of  current  accounts  and  notes  receivable  at  that  4 
was  $19,084,105.81  after  allowance  for  losses  and  adju 
ments.  Of  this  amount  the  total  face  value  of  unsett 
accounts  originating  prior  to  Jan.  i,  191 1,  was  $871,514 
There  was  also  due  from  affiliated  manufacturing  and  > 
ing  companies  $2,891,760.79,  making  a  total  face  value 
all  notes  and  accounts  receivable  of  $21,975,866.60.  '( 
book  value  and  land  area,  in  acres,  of  factory  plants. 
Dec.  31.   191 1,  is  given  herewith. 

BOOK  VALUE  AND  ACREAGE  OF   FACTORY   PLANTS.  ' 


Plant. 


Book  Value. 


Schenectady 

Lynn 

Pittsfield 

Lamp  Works 

Erie 

Fort  Wayne. . 
Sprague 

Total 


39,125,720.24 
4.283,763.29 
2,148,699.46 
1 .314.871 .82 
1  ,. 555,834.  28 
938,102.37 
371  ,930.34 

819,538,921 .80 


Acres. 


336 

185 

64 

14 

300 

13 

9 

921 


The  manufacturing  floor  area  represented  by  these  pi 
was  9,770,000  sq.  ft.  The  number  of  employees  at  the 
of  the  year  was  41,300,  which  includes  those  in  the  c 
mercial  and  administrative  departments  in  addition  to  tl 
in  the  manufacturing  and  engineering  departments, 
\ious  reports  showing  only  the  number  of  employee 
these  last  two  branches  of  the  business. 

The  report  shows  that  on  June  i,  191 1,  the  gold  deben 
Ijonds  of  1907  became  convertible,  at  par,  into  the  caj 
stock    of    the    company,    and    that    betw-een    that    date  | 
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)ec.  31,  1911,  bonds  to  tlic  value  of  $12,154,000  were  tluis 
anverted.  The  bonds  of  ilie  1907  issue  left  outstanding 
'ere  $721,000.  As  a  result  of  this  conversion  $77,335,200 
f  the  $80,000,000  authorized  capital  stock  was  outstanding 
t  Dec.  31,  191 1,  $1,912,133.33  was  unissued,  and  the  bal- 
iice,  $752,666.67,  was  reserved  against  debentures.  The 
jnipany  paid  quarterly  dividends  at  the  rate  of  8  per  cent 
er  annum  during  the  year. 

The  condensed  balance  sheet  as  of  Dec.  31,  1911,  in- 
uding  the  accounts  of  the  Fort  Wayne  Electric  Works  and 
le  Sprague  Electric  Works,  showed  total  assets  of 
iL=!'399.L3i-42,  of  which  stocks  and  bonds  held  represented 
28,707,843;  merchandise  inventories,  $26,429,984;  cash, 
17,898,709;  notes  and  accounts  receivable,  $19,084,105,  and 
ictory  plants,  $19,538,921.  Secured  liabilities  were 
2,806,000;  current  liabilities,  $6,238,038,  and  capital  stock 
;sued,  as  above,  $77,335,200.  Attention  is  drawn  in  the 
;port  to  the  dissolution  of  the  National  Electric  Lamp 
onipany  and  subsidiaries,  operating  under  (ieneral  Electric 
atents,  in  accordance  with  the  decree  entered  in  the  suit 
f  the  United  States  against  the  lamp  manufacturers  (noted 
1  the  Electrical  World,  Oct.  21,  191 1,  page  980),  and  to 
le  taking  over  and  operation  of  these  properties  by  the 
eneral  Electric  Company  (noted  in  the  Electrical  World, 
[arch  2,   1912,  page  444,  and  April   13,   1912,  page  819). 

According  to  the  report  the  methods  of  conducting  the 
.isiness  of  the  General  Electric  Company  in  all  of  its 
■anches  are  believed  to  be  such  that  no  basis  for  criticism 
1  the  ground  of  violating  the  anti-trust  law  can  be  given. 


ELECTRIC-VEHICLE  POSSIBILITIES. 


.\lr.  R.  Macrae,  of  the  contract  department  of  the  Coni- 
lonwealth  Edison  Company,  read  a  paper  on  "The  Electric 
ehicle :  Its  Present  Status  and  Future  Possibilities,"  be- 
)re  the  commercial  division  of  the  Commonwealth  Edison 
onipany  Section  of  the  National  Electric  Light  Associa- 
on  in  Chicago  on  April  16.  The  speaker  remarked  that 
lere  are  between  2000  and  2500  electric  vehicles  in  use 
I  Chicago.  Assuming  that  each  requires  9  kw-hr.  of 
lergy  daily,  it  may  be  taken  that  the  daily  consumption  is 
),ooo  kw-hr.,  or,  say,  a  revenue  of  $750  a  day,  reckoning 
ectricity  at  4  cents  a  kw-hr.  These  figures  give  some 
lea  of  the  importance  of  the  subject.  However,  to  go 
ito  it  a  little  farther,  it  is  estimated  that  about  90,000 
Dfses  are  employed  on  the  streets  of  Chicago  daily  for 
jnunercial  purposes.  Figuring  6  kw-hr.  a  day  as  the 
juivalent  of  one  horse,  it  would  require  540,000  kw-hr.  a 
ay  to  replace  all  the  horse-drawn  vehicles  by  electric 
shicles.     At  4  cents  a  kw-hr.  this  would  amount  to  $2,160 

day,  or  $6,480,000  in  a  year  of  300  days. 

It  now  seems  to  be  proved  that  it  is  more  economical  to 
se  electric  vehicles  than  horse-drawn  wagons.  It  is  said 
lat  one  5-ton  electric  truck  can  do  as  much  work  as  three 
;ams.    That  means  a  saving  of  $12  a  day,  or  $3,600  a  year, 

hich  is  about  the  price  of  one  truck.  It  is  a  significant 
ict  that  the  makers  of  trucks  are  quite  generally  turning 
)  the  manufacture  of  electric  machines.  There  is  a  great 
eld  for  the  use  of  electric  delivery  wagons  by  small  trades- 
len.  Mr.  Macrae  told  of  one  man  who  paid  out  almost 
s  mucii  for  rubber-hoof  pads  when  he  used  a  horse-drawn 
elivery  wagon  as  he  does  now  for  electric  energy,  he 
aving  substituted  the  modern  type  of  vehicle. 

Electric-service  companies  should  themselves  demon- 
irate  their  faith  in  the  electric  automobile.  While  they 
re  paying  out  money  for  horse  feed  it  is  hard  to  convince 
le  public  that  the  electric  vehicle  has  passed  beyond  the 
\periniental  stage.  The  National  Electric  Light  .^ssocia- 
on  should  give  more  attention  to  the  electric  vehicle,  for 
lere  is  still  some  room  for  improvement.  Probably  the 
lectric  car  would  have  had  more  attention  from  the  central- 


station  people  in  the  past  if  it  had  had  something  to  do 
with  candle-power.  It  is  only  in  recent  years,  compara- 
tively, that  the  fact  has  been  recognized  that  lighting  is  not 
the  only  end  and  aim  of  an  electric-service  company.  The 
speaker  made  the  remark  that  the  first  electric-vehicle 
catalogue  to  make  a  statement  of  the  power  required  for 
various  types  of  vehicles  made  its  appearance  only  a  few 
months  ago.  To  make  the  electric  vehicle  a  success,  its 
users  and  advocates  nmst  break  away  entirely  from  the 
tradition  of  the  livery  stable;  one  cannot  treat  a  storage 
battery  like  a  bale  of  hay  or  a  can  of  gasoline. 

In  the  discussion  Mr.  L.  A.  Ferguson  asserted  that  the 
field  for  the  gasoline  truck  is  the  long-haul  business  and 
the  field  for  the  electric  truck  is  the  short-haul  work.  In 
many  cases  the  two  can  be  combined,  as  where  a  department 
store  uses  the  gasoline  car  for  its  long  hauls  to  distributing 
points  from  which  electric  vehicles  radiate.  The  speaker 
remarked  that  it  is  "up  to"  the  central  station  to  advance 
the  cause  of  the  electric  vehicle.  The  reason  is  simple. 
The  average  dwelling  apartment  in  Chicago  returns  a  rev- 
enue to  the  company  of  $1.65  a  month,  while  a  pleasure 
vehicle  or  light  delivery  wagon  of  the  electric  type  will 
consume  energy  to  the  amount  of  $6.50  a  month.  A  small 
truck  will  require  $12  worth  of  electricity  monthly  and  a 
large  truck  $40  worth.  Mr.  Ferguson  also  told  of  a  de- 
partment store  where  electric  vehicles  have  superseded 
special  messengers  for  the  "red-label"  special-delivery  rush 
packages  at  a  saving  of  $9  a  day. 

Mr.  Ernest  Lunn  pointed  out  that,  compared  with  other 
types  of  street-delivery  transportation,  electric  vehicles 
are  usually  cheaper  to  operate,  almost  always  more  reliable, 
and  invariably  cleaner.  The  use  of  an  electric  vehicle 
enables  the  delivery  man  to  work  harder  than  is  the  case 
with  the  horse-drawn  vehicle,  because  it  utilizes  his  labor 
to  better  advantage,  as  he  is  not  so  long  on  the  road ;  in 
other  words,  it  increases  his  load-factor. 

Mr.  George  H.  Jones  spoke  of  the  bright  prospects  for 
the  electric  vehicle  in  Chicago  for  the  coming  year  and 
mentioned  the  project  for  the  formation  of  a  Chicago 
section  of  the  Electric  Vehicle  Association  of  America. 

Mr.  T.  J.  Walsh,  of  the  statistical  department,  mentioned 
the  fact  that  probably  not  more  than  i  per  cent  of  the 
commercial  teaming  in  Chicago  is  done  by  electric  vehicles. 
Thus  the  field  is  a  very  large  one.  He  pointed  out  that  the 
average  mileage  of  a  Commonwealth  Edison  electric  vehicle 
is  31  miles  a  day,  while  that  of  a  horse-drawn  vehicle  is 
probably  15  miles.  He  said  that  if  one-half  of  the  com- 
mercial-vehicle work  of  Chicago  could  be  done  by  elec- 
tricity and  all  the  charging  was  done  by  the  central  station 
the  increase  in  revenue  for  the  company  would  amount  to 
about  $4,000,000  a   year. 

Mr.  Peter  Junkcrsfeld  spoke  briefly,  and  among  other 
things  remarked  that  the  energy  cost  of  operating  electric 
vehicles  is  often  overrated.  As  a  matter  of  fact,  there  are 
other  items,  as  for  instance  the  cost  of  tire  renewals,  which 
is  more  than  that  of  the  electricity. 


THE  ELECTRIC  VEHICLE  IN  DELIVERY  SERVICE. 


Much  encouraging  information  relating  to  the  costs  of 
operating  electric  vehicles  and  the  reliability  of  the  vehicles 
in  delivery  service  was  given  in  a  paper  read  by  Mr.  Charles 
A.  Ward  at  a  meeting  of  the  Electric  Vehicle  Association 
of  America  in  New  York  on  April  23.  A  record  was 
given  of  the  operation  for  five  weeks,  or  thirty  working 
days,  of  100  looo-lb.  Ward  delivery  wagons  used  by  the 
Ward  Bread  Company.  Of  these  vehicles  eighty-five  are 
equipped  with  lead  cells  and  fifteen  with  nickel-iron  cells. 
The  record  included  all  charging,  repair  and  garaging  ex- 
]ienses,  but  not  the  items  of  depreciation,  interest  on  invest- 
ment or  drivers'  waees. 
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rile  bi-.si  rcciinl  was  matlc  by  a  vcliick-  cuvcriiiji  25  miles 
per  day  al  a  l«»ial  cost  of  $19.57  ^'""  tl>irty  days.  I'hc 
worst  record  was  made  by  a  vehicle  covering  jK  miles  per 
day  at  a  total  cost  of  $()4.Ji  for  thirty  days.  The  average 
lor  the  100  vehicles  was  22  miles  per  day,  ly.y  cents  per 
(lay  for  charging  energy,  i.Sj  cents  per  day  for  accidents, 
and  80  cents  per  day  for  garaging  and  maintenance,  the 
total  being  $i  027  \wr  vehicle  per  day,  or  4.66  cents  per 
vehiclc-mile.  The  energy  cost  was  estimated  on  the  basis 
of  1.5  cents  per  kw-hr. ;  al  double  this  rate  the  total 
operating  expense  would  be  increased  by  only  20  per  cent. 

A  remarkable  record  for  reliability  was  shown  in  that 
out  of  a  possible  3000  car-days  for  the  100  vehicles  2965 
car-days  of  service  were  obtained.  Thus  the  service 
"efticicncy"  was  98.85  per  cent.  This  result  was  obtained 
without  resort  to  reserve  vehicles,  but  five  extra  motors 
and  five  extra  batteries  were  kept  on  hand. 

In  discussing  the  paper  Mr.  R.  L.  Lloyd  said  that  the 
costs  of  operation  reported  seemed  extremely  low  as  com- 
pared with  values  obtained  in  Chicago,  where  the  total 
cost  for  i-ton  vehicles  observed  during  a  service  of  300 
days  was  $6.85  per  car  per  day  including,  however,  the 
wages  of  the  driver.  Mr.  H.  G.  Thompson  called  attention 
to  the  fact  that  reports  made  on  1500  electric  vehicles  in 
service  in  New  York  indicate  that  only  eight  render  service 
that  is  unsatisfactory.  President  W.  II.  Rlood,  Jr.,  an- 
nounced that  in  the  June  numbers  of  the  national  organs  an 
active  advertising  campaign  will  be  undertaken  to  popu- 
larize the  electric  vehicle. 


THE  ELECTRIC  VEHICLE  AT  BOSTON. 


At  a  meeting  of  the  Electric  Vehicle  Club  of  Boston  on 
April  17  Mr.  F.  J.  Stone  announced  that  three  years  ago 
only  five  persons  were  engaged  in  electric-vehicle  sales  in 
Boston,  whereas  at  present  fifty-three  are  thus  occupied. 
The  plan  of  establishing  an  electric-vehicle  headquarters 
at  Boston  was  again  broached,  and  the  benefits  of  a  cen- 
tralized building  were  discussed.  It  was  brought  out  that 
the  electric-vehicle  interests  of  New  York  and  Chicago  are 
considering  such  a  step.  Mr.  C.  D.  Marsh,  New  York, 
spoke  of  the  great  importance  of  securing  adequate  parking 
facilities,  and  it  was  decided  to  invite  Police  Commissioner 
O'Meara,  of  Boston,  to  one  of  the  regular  meetings  in  that 
interest.  The  suggestion  was  made  that  one  or  more  promi- 
nent department  store  owners  be  interviewed  in  the  interest 
of  establishing  garaging  facilities  for  electric  vehicles  used 
by  customers.  A  large  department  store  is  now  under  con- 
struction in  the  Washington  and  Summer  Street  district 
of  Boston,  and  the  plan  of  installing  an  elevator  for  electric- 
vehicle  service  to  and  from  a  garage  on  the  roof  was 
suggested  for  the  consideration  of  the  owner. 

A  communication  was  read  from  Mr.  S.  G.  Thompson, 
manager  of  the  electric-vehicle  department  of  the  Public 
Service  Corporation  of  New  Jersey,  stating  that  it  is  esti- 
mated that  the  sale  of  energy  by  that  company  will  be  in- 
creased by  $40,000  during  the  present  year.  Twenty  per 
cent  of  the  commercial  motor  vehicles  in  service  in  Newark 
are  of  the  electric  type,  and  34  per  cent  of  the  motor 
vehicles  for  commercial  service  will  be  electric  machines 
after  those  now  on  order  are  received.  President  Day 
Baker  called  attention  to  the  fact  that  at  a  recent  fire  in 
Springfield,  Mass.,  not  a  single  horse  vehicle  responded  to 
the  alarm,  all  the  machines  being  motor-driven.  Chief 
Daggett  recently  stated  that  within  three  years  practically 
all  the  apparatus  in  Springfield  will  be  on  an  electric-vehicle 
basis. 

Mr.  C.  W.  Holtzer,  of  the  Holtzer-Cabot  Electric  Com- 
pany, Brookline,  Mass.,  described  early  experiences  with 
electric  vehicles  of  the  pleasure  type,  one  of  the  most 
notable  machines  having  been  built  in  1892.     Mr.  Fred  M. 


Kimball,  manager  of  the  small-motor  <lepartment  of  the 
General  l-.lectric  Company,  said  that  in  the  first  seventy-five 
days  of  1912  the  motor  orders  of  the  company  amounted  to 
nearly  two  thirds  of  those  placed  in  the  entire  year  191 1, 
lie  spoke  of  the  increasing  interest  in  the  electric  vehicle 
noted  during  a  recent  .Southwestern  trip  and  pointed  out  the 
opportunities  for  co-operation  by  central  stations,  especially 
emphasizing  the  interest  of  the  New  I'.ngland  Section  of 
the  N.  E.  L.  A.  in  electric  vehicles.  Mr.  Kimball  stated 
that  the  General  I"'lectric  Company  is  about  to  embark  upon 
an  electric-vehicle  publicity  campaign  designed  to  stimulate 
the  interest  of  central  stations  in  the  industry,  and  also  to 
point  out  to  purchasers  of  the  company's  apparatus  and 
others  the  economic  benefits  of  electric-vehicle  service. 
Mr.  W.  E.  Eldredge,  Boston,  cited  the  increasing  use  of 
couple-gear  electric  trucks  in  the  lumber  field,  and  said  that 
the  gasoline  truck  is  proving  ineflficient  for  such  service. 
Dr.  Harold  Pender,  Boston,  pointed  out  that  tests  show  that 
the  speed  of  the  gasoline  truck  does  not  greatly  exceed  that 
of  the  electric  in  commercial  service  in  city  districts,  on 
account  of  the  traffic  delays.  Mr.  H.  S.  Knowlton,  Boston, 
presented  a  report  on  the  work  of  the  club  since  its  organ- 
ization, which  will  form  the  basis  of  a  bulletin  to  be  printed 
for  the  use  of  guests  and  others  desiring  information  con- 
cerning the  Boston  campaign.  Mr.  E.  W.  Godfrey,  General 
Motors  Company,  Providence,  R.  I.,  also  spoke  briefly. 


JOVIAN  REJUVENATION  AT  PITTSBURGH. 


1 


The  rejuvenation  of  the  Sons  of  Jove  in  Pittsburgh  Aprj 
13  broke  all  records  for  numbers  taken  in  at  one  time  in  the 
history  of  the  order,  172  candidates  being  initiated.  Foi 
some  time  after  the  last  annual  meeting,  Denver  held  the 
record  with  no  candidates;  on  Feb.  7  New  York  initiatec 
ri6  candidates;  a  few  weeks  ago  Schenectady,  N.  Y. 
boosted  the  number  to  149.  Spurred  on  by  these  efforts,  tht 
Pittsburgh  crowd  made  an  active  campaign,  resulting  ai 
has  been  stated.  A  large  number  of  employees  of  thi 
Westinghouse  Electric  &  Manufacturing  Company  wen 
included  among  those  initiated,  among  whom  were  severa 
prominent  ofUcials  from  this  company,  including  Messrs 
H.  D.  Shute,  acting  vice-president;  S.  D.  Anderson,  assist 
ant  treasurer;  W.  K.  Dunlap,  assistant  to  vice-president 
J.  J.  Jackson,  attorney,  and  Alexander  Taylor,  manager  0 
works.  Since  the  Denver  convention  in  October  the  Pitts 
burgh  chapter  has  initiated  296  members.  Extensive  prep 
arations  are  being  made  looking  to  the  care  of  the  nationa 
meeting  which  will  be  held  in  Pittsburgh  next  October 
The  weekly  luncheons  continue  to  be  well  attended,  an 
some  speaker  of  local  prominence  is  secured  each  weei 
which  plan  serves  to  bring  together  the  various  Jovians  i 
the  Pittsburgh  district. 


REDUCTION   OF   EDISON   RATES   IN   BROOKLYN 


The  Edison  Electric  Illuminating  Company  of  Brooklyij 
New  York,  has  just  announced  a  reduction  in  its  rates  fc 
electric  service  and  a  change  in  the  system  of  chargin 
which  will  become  effective  July  i,  1912.  The  present  ra' 
for  retail  lighting  is  12  cents  per  kw-hour,  and  the  class  ( 
consumers  now  paying  this  rate  is  most  affected  by  tl 
change.  At  present  there  are  three  forms  of  contrac 
known  as  retail,  intermediate  and  wholesale;  there  is  al; 
a  special  wholesale  contract  under  which  the  guarante* 
minimum  is  $3,000  per  year. 

The  new  rates,  which  will  become  effective  July  i,  a 
based  on  the  maximum-demand  system,  which  requires 
complete  change  from  the  present  method  of  charging.  T 
primary  rate  will  be  11  cents  per  kw-hour  for  the  first  tv; 
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ours  of  average  daily  use  of  the  niaxiniuin  demand ;  for 
le  third  and  fourth  hours  the  rate  will  be  8  cents  per 
w-hour,  and  for  all  energy  in  excess  of  four  hours'  average 
aily  use  of  the  niaxiniuni  demand  the  rate  will  be  4  cents 
er  kw-hour.  The  minimum  bill  will  be  $1  per  month,  or 
12  per  year,  as  at  present. 

'Jhe  maximum  demand,  except  when  the  customer  spe- 
ifically  requests  otherwise,  will  be  computed  as  a  per- 
entage  of  the  installation  or  connected  load.  For  resi- 
ences  the  maximum  demand  will  be  taken  as  50  per  cent 
f  the  connected  load,  and  for  all  other  premises  70  per 
ent.  Each  standard  socket  will  be  rated  at  50  watts,  and 
le  smallest  demand  upon  which  any  bill  will  be  computed 
n\\  be  13^  kw.     Every  customer  has  the  privilege  of  using 

demand  meter  to  register  the  maximum  demand,  instead 
f  taking  an  arbitrary  percentage  of  the  connected  load, 
or  which  there  will  be  an  additional  charge  of  $1  a  month 
D  reimburse  the  company  for  the  installation  and  mainte- 
ance  of  the  demand  meter.  Under  the  special  wholesale 
ontract  the  guaranteed  yearly  minimum  will  be  reduced 
roin  $3,000  to  $2,400,  billed  at  $200  per  month. 

In  announcing  the  new  schedule  the  Edison  company 
fifers  to  send  a  representative  to  confer  with  any  customer 
oncerning  his  wiring  or  equipment,  or  the  cost  of  service 
nder  the  new  rates. 


lARCONI  LECTURE   BEFORE  NEW  YORK  ELEC- 
TRICAL SOCIETY. 


A  brief  note  on  the  lecture  delivered  by  Mr.  William 
larconi  before  the  New  York  Electrical  Society  on  April 
7  appeared  in  our  issue  dated  April  20.  Below  is  given  a 
lore  nearly  complete  account  of  the  chief  features  dis- 
ussed  by  Mr.  Marconi. 

Following  the  suggestion  of  a  universal  ether  by  Ampere, 
s  indorsed  by  Henry  and  Faraday,  and  the  dynamical 
heory  of  the  electromagnetic  field  published  by  Maxwell  in 
864,  Hertz  in  1887  proved  experimentally  the  correctness 
f  this  theory  and  laid  the  foundation  for  the  later  work 
a  the  production  and  detection  of  ether  waves  used  in 
/ireless  telegraphy  and  telephony.  The  waves  produced  by 
ondenser  discharges  were  shown  to  follow  the  laws  of 
eflection,  refraction,  polarization,  etc.,  in  the  same  manner 
s  the  waves  of  light,  but  not  to  be  absorbed  by  fog  or 
(lists.  With  the  apparatus  available  up  to  1895  it  had  been 
lossible  to  detect  the  effects  of  electric  waves  over  only 
ery  short  distances,  and  hence  the  useful  application  of 
hese  waves  to  actual  telegraphy  was  not  then  attempted. 

It  was  in  August,  1895,  that  Marconi  discovered  a  new 
ystem  which  enormously  increased  the  distance  over  which 
>ne  could  transmit  and  detect  electric  waves,  and  the  inter- 
crence  of  obstacles  began  to  disappear.  The  main  features 
tf  the  apparatus  used  in  1895  '^''"J  1896  and  embodying  the 
>rinciple  upon  which  practical  wireless  telegraphy  is  now 
vorked  consisted  in  the  use  of  elevated  capacity  aerials  or 
vertical  wires  attached  to  one  pole  of  the  high-frequency 
)Scillator  and  receiver,  the  other  pole  of  which  is  grounded, 
n  other  words,  the  earth  is  made  to  be  part  of  the  oscil- 
ating  system. 

The  practical  value  of  this  innovation  was  not  understood 
■or  quite  a  considerable  period  by  a  number  of  physicists, 
md  the  results  obtained  were  by  not  a  few  erroneously 
:onsidered  due  simply  to  the  efficiency  in  details  of  con- 
itruction  of  the  receiver  and  to  the  employment  of  a  large 
miount  of  energy.  Others  did  not  overlook  the  fact  that  a 
■adical  change  had  been  introduced  by  making  these 
elevated  capacities  and  the  earth  form  part  of  the  high- 
irequency  oscillators  and  receivers. 

Many  technical  writers  have  stated  that  an  elevated 
;apacity  at  the  top  of  the  vertical  wire  is  unnecessary, 
rhis  is  true  if  the  length  or  height  of  the  wire  is  sufficiently 


great;  but  as  the  height  may  be  much  smaller  for  a  given 
distance  if  a  capacity  area  is  used,  it  is  more  economical 
to  use  such  capacities,  which  now  generally  consist  of  a 
number  of  wires  spreading  out  from  the  top  of  the  vertical 
conductor. 

When  the  key  of  the  transmitter  is  pressed  the  high-ten- 
sion current  is  allowed  to  charge  the  vertical  wire,  or  aerial, 
which  when  discharging  causes  a  rapid  succession  of  sparks 
to  pass  across  the  spark-gap.  The  sudden  release  caused 
by  the  spark  discharge  causes  a  large  amount  of  energy  to 
be  thrown  of¥  into  space  in  the  form  of  a  displacement 
wave  in  the  ether;  and,  as  a  consequence,  the  vertical  wire 
becomes  a  radiator  of  electric  waves. 

The  rapid  electrical  oscillations  in  the  wire  produce  two 
effects  in  external  space,  called  respectively  electric  and 
magnetic  force.  In  the  case  of  a  simple  vertical  air  wire 
the  magnetic  force  is  distributed  along  certain  looped  lines 
in  the  plane  of  the  wire.  As  the  currents  in  the  air  wire 
reverse  their  direction,  the  magnetic  and  electric  force  in 
space  also  reverse,  but  not  everywhere  at  the  same  moment. 
The  magnetic  and  electric  forces  are  states  of  the  ether, 
and  in  virtue  of  the  inertia  or  elasticity  of  the  medium  they 
are  propagated  from  point  to  point  with  the  velocity  of 
light. 

The  receiver  consists  of  an  air  wire  connected  to  ground 
through  some  device  which  makes  it  possible  to  detect  the 
effects  of  the  minute  currents  induced  in  the  receiver  by  the 
action  of  the  waves  transmitted  to  it  by  the  sender. 

Although  the  transmitter  referred  to  has  extraordinary 
efficiency,  in  the  matter  of  radiation  of  electrical  energy  it 
has  numerous  drawbacks.  The  electrical  capacity  of  the 
system  is  very  small,  with  the  result  that  the  small  amount 
of  energy  in  the  aerial  is  thrown  into  space  in  an  exceed- 
ingly short  period  of  time.  In  other  words,  the  energy, 
instead  of  giving  rise  to  a  train  of  waves,  is  dissipated  after 
a  few  oscillations,  and,  consequently,  anything  approaching 
good  tuning  between  the  transmitter  and  the  receiver  is 
found  to  be  unobtainable  in  practice. 

In  1900  Marconi  first  put  into  practice  the  arrangement 
which  is  now  in  general  use  and  which  consists  of  the  in- 
ductive association  of  the  elevated  radiating  wire  with  a 
condenser  circuit,  which  may  be  used  to  store  up  a  con- 
siderable amount  of  electrical  energy  and  impart  it  at  a 
slow  rate  to  the  radiating  wire.  The  oscillations  in  a  con- 
denser circuit  can  be  made  to  persist  for  what  is  electrically 
a  long  period  of  time,  and.  moreover,  by  means  of  suitable 
aerials  the  oscillations  can  be  radiated  into  space  in  the  form 
of  a  series  of  waves  which,  through  their  cumulative  effect, 
are  eminently  suitable  for  enabling  good  tuning  and  syntony 
to  be  obtained  between  the  transmitter  and  receiver. 

The  condenser  circuit  and  the  elevated  aerial,  or  radiating 
circuit,  are  more  or  less  closely  coupled  to  each  other.  By 
adjusting  the  inductance  in  the  elevated  conductor,  and  by 
the  employment  of  the  right  value  of  capacity  or  inductance 
required  in  the  condenser  circuit,  the  two  circuits  are 
brought  into  electrical  resonance — a  condition  which  Mar- 
coni first  pointed  out  as  being  essential  in  order  to  obtain 
efficient  radiation  and  good  tuning. 

With  the  new  disk  transmitters  which  are  utilized  in  long- 
distance stations  it  is  possible  by  interrupting  or  quenching 
the  spark  in  the  condenser  circuit  at  the  right  moment  to 
open  the  primary  circuit  and  thereby  render  it  incapable  of 
oscillating  by  means  of  energy  which  would  otherwise  be 
retransferred  to  it  by  the  antenna  of  the  radiating  circuit, 
and  in  this  manner  prevent  the  interaction  of  the  two  cir- 
cuits, which  is  the  condition  causing  the  production  of  two 
waves  and  the  consequent  waste  of  energy. 

It  is  possible  to  couple  to  one  sending  conductor  several 
differently  tuned  transmitters,  and  to  a  receiving  wire  a 
number  of  corresponding  receivers,  each  individual  receiver 
responding  only  to  the  radiations  of  the  transmitter  with 
which  it  is  in  resonance. 

When,  fifteen  years  ago,  communication  was  established 
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by  means  ol  wireless  teU-j^rapliy,  between  I'.ngland  and 
l-ranoe,  over  a  tlislance  of  ,V'  niiles,  nincb  tlisciission  and 
speculation  took  place  as  to  wliether  or  not  wireless  Iciej,' 
rapliy  would  be  practicable  tor  nuicb  longer  distances  tlian 
tliose  tbcn  covered,  and  a  soniewbat  general  opinion  seemed 
to  prevail  tliat  tlie  curvature  of  tlie  eartb  would  be  an  in- 
surmountable obstacle  to  long-distance  transmission,  in  tlic 
same  way  that  it  was  and  is  an  obstacle  to  signaling  over 
considerable  distances  by  means  of  light  Hashes.  DiOicul- 
ties  were  also  expected  as  to  the  possibility  of  preventing 
mutual  interference  with  short -distance  stations,  and  also 
in  regard  to  the  practical  control  of  the  large  amount  of 
energ-y  necessary  to  cover  long  distances. 

What  often  happens  in  pioneer  work  repeated  itself  iu  the 
case  of  radio-telegraphy.  Supposed  obstacles  or  difticullics 
were  often  purely  imaginary  or  else  easily  surmounted,  but 
in  their  place  unexpected  barriers  manifested  themselves, 
and  recent  work  has  been  mainly  directed  to  the  solution  of 
problems  presented  by  difficulties  which  were  certainly  not 
anticipated  when  long-distance  transmission  wa^  first 
attempted. 

In  January,  1901,  Marconi  carried  out  ^onie  buccesbtul 
experiments  between  two  points  on  the  south  coast  of 
England,  186  miles  apart.  The  total  height  of  the  stations 
above  sea  level  was  only  a  fraction  of  what  would  Iiave 
been  necessary  to  clear  the  curvature  of  the  earth.  The 
results  obtained  from  these  tests,  which  at  the  time  con- 
stituted a  record  distance,  seemed  to  indicate  that  electric 
waves  would  most  probably  be  able  to  make  their  way 
round  the  curvature  of  the  earth,  and  that  therefore  even  at 
greater  distances,  such  as  those  dividing  America  and 
Europe,  the  earth's  curvature  would  not  constitute  an  insur- 
mountable barrier  to  extending  telegraphy  through   space. 

The  belief  that  the  curvature  of  the  earth  would  not  stop 
the  propagation  of  the  waves  and  the  success  obtained  by 
syntonic  methods  in  preventing  mutual  interference  led 
Marconi  in  1900  to  attempt  to  prove  whether  or  not  it  would 
be  possible  to  detect  electric  waves  over  such  a  distance  as 
2000  miles.  The  experiment  was  of  great  importance  from 
a  scientific  point  of  view,  in  that  the  discovery  of  the 
possibility  of  transmitting  electric  waves  across  the  Atlantic 
Ocean  and  the  exact  knowledge  of  the  real  conditions  under 
which  telegraphy  over  long  distances  could  be  carried  out 
would  do  much  to  improve  the  understanding  of  the  phe- 
nomena connected  with  electric  wave  transmitting. 

A  transmitter  was  erected  at  Poldhu,  on  the  coast  of 
England,  similar  in  principle  to  the  one  already  referred  to, 
but  on  a  very  much  larger  scale  than  anything  previously 
attempted.  The  power  of  the  generating  plant  was  about 
25  kw.  Numerous  difficulties  were  encountered  in  radiating 
and  controlling  for  the  first  time  electrical  oscillations  of 
such  power. 

Previous  tests  had  proved  that  when  endeavoring  to 
extend  the  distance  of  communication  it  was  not  merely 
sufficient  to  augment  the  power  of  the  sender,  but  that  it  was 
also  necessary  to  increase  the  area  or  height  of  the  trans- 
mitting and  receiving  elevated  conductors. 

As  it  would  have  been  too  expensive  to  use  vertical  wires 
of  very  great  height,  the  only  alternative  was  to  increase 
their  size  or  capacity,  which  seemed  likely  to  make  possible 
the  efficient  utilization  of  large  amounts  of  energy. 

The  transmitting  elevated  conductor  employed  at  Poldhu 
during  the  experiments  with  Newfoundland  consisted  of 
fifty  almost  vertical  copper  wires,  supported  at  the  top  by  a 
horizontal  wire  stretched  between  two  masts  48  m  high 
and  60  m  apart.  The  wires  converged  together  at  the  lower 
end  in  the  shape  of  a  large  fan  and  were  connected  to  the 
transmitting  instruments,  which  were  placed  in  a  building. 
The  tests  were  commenced  early  in  December,  1901,  and  a 
temporary  receiving  station  was  erected  at  St.  Johns,  New- 
foundland. On  Dec.  12  the  signals  transmitted  from  Eng- 
land and  chiefly  consisting  of  repetitions  of  the  letter  "S"' 
were  clearly  received  by  Marconi  in  Newfoundland. 


(  onliriiiatory  tests  were  carried  out  a  few  weeks  later 
between  I'oldhu  and  a  receiving  station  on  the  ship  PhiUl- 
ih-l/>lii(i.  of  the  American  Line.  On  bo.ird  this  ship  read- 
able messages  were  received  by  means  of  a  recording 
instrument  up  to  a  distance  of  1551  miles,  and  test  letteri 
as  far  as  2099  miles  from  I'oldhu.  These  results,  although 
achieved  with  imperfect  apparatus,  were  sufficient  to  show 
that  by  means  of  permanent  stations  and  by  the  employment 
of  sufficient  power  it  would  be  possible  to  transmit  messagei 
across  the  Atlantic  Ocean  in  the  same  way  as  they  were 
sent  over  shorter  distances. 

.Although  it  may  be  said  that  no  apparatus  new  in  prin- 
ciple was  used  to  obtain  the  result,  still  the  fact  of  being 
able  to  transmit  and  receive  electric  waves  over  a  distance 
of  20C0  miles  constituted  in  itself  an  absolute  confirmation 
of  the  belief  that  electric  waves  could  travel  over  such 
enormous  distances,  and  that  the  curvature  of  the  earth  and 
other  supposed  obstacles  would  not  prevent  them  being 
employed  in  carrying  on  the  intercourse  of  human  intelli- 
gence  over   any   distance   separating   places   on   the   earth. 

A  result  of  scientific  interest  which  was  first  noticed  by 
Marconi  on  the  steamship  Philadelphia  in  1902,  and  which 
still  remains  a  most  important  factor  in  long-distance  space 
telegraphy,  is  the  detrimental  efYect  produced  by  daylight 
on  the  propagation  of  electric  waves  over  great  distances. 
The  generally  accepted  hypothesis  of  the  cause  of  this 
absorption  of  electric  waves  in  sunlight  is  founded  on  the 
belief  that  the  absorption  is  due  to  the  ionization  of  the 
gaseous  molecules  of  the  air  by  ultra-violet  light  obtained 
from  the  sun.  It  is  probable  that  that  portion  of  the  earth's 
atmosphere  which  is  facing  the  sun  will  contain  more  ions, 
or  electrons,  than  that  portion  which  is  in  darkness,  and 
therefore  the  illuminated  and  ionized  air  will  absorb  some 
of  the  energy  of  the  electric  waves. 

The  wave-length  of  the  oscillations  employed  has  much  to 
do  with  this  interesting  phenomenon,  long  waves  being 
subject  to  the  effect  of  daylight  to  a  very  much  less  degree 
than  arc  short  waves ;  indeed,  in  some  transatlantic  experi- 
ments, in  which  waves  about  8000  m  were  used,  the  energy 
received  by  day  at  the  distant  receiving  station  was  usually 
greater  than  that  obtained  by  night. 

The  fact  remains,  however,  that  for  comparatively  short 
waves  such  as  are  used  for  ship  communication  clear  sun- 
light and  blue  skies,  though  transparent  to  light,  act  as 
a  kind  of  fog  to  these  waves.  Hence  the  weather  conditions 
prevailing  in  England,  wintry  fogs  and  dull  skies,  are 
usually  suitable  for  wireless  telegraphy. 

Recent  observations  reveal  the  interesting  fact  that  the 
effects  vary  greatly  with  the  direction  in  which  trans- 
mission is  taking  place,  the  results  obtained  when  trans- 
mitting in  a  northerly  and  southerly  direction  being  often 
altogether  different  from  those  observed  in  an  easterly  and 
westerly  one.  In  regard  to  moderate  power  stations  such 
as  are  employed  on  ships,  and  which  use  wave-lengths  of 
300  m  and  600  m,  the  distance  over  which  communication 
can  be  efifected  during  daytime  is  generally  about  the  same 
whatever  the  bearing  of  the  ships  to  each  other  or  to  the 
land  stations,  while  at  night  interesting  and  apparently  '■ 
curious  results  are  obtained.  Ships  over  1000  miles  away 
ofif  the  south  of  Spain  or  around  the  coast  of  Italy  can 
almost  always  communicate  during  the  hours  of  darkness 
with  the  post  office  stations  situated  on  the  coasts  of  Eng- 
land and  Ireland,  while  the  same  ships  when  at  a  similar 
distance  on  the  Atlantic  from  the  westward  of'  these 
islands  and  on  the  usual  track  between  England  and 
America  can  hardly  ever  communicate  with  these  shore 
stations  unless  by  means  of  specially  powerful  instruments. 

It  is  also  to  be  noticed  that  in  order  to  reach  ships  in 
the  Mediterranean  the  electric  waves  have  to  pass  over  a 
large  portion  of  Europe  and  in  many  cases  the  Alps.  Such 
long  stretches  of  land,  especially  when  including  very  high 
mountains,  constitute  an  insurmountable  barrier  to  the 
propagation  of  short  waves  during  daytime.     Although  no 
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ch  obstacles  lie  between  the  English  and  Irish  stations 
id  ships  in  the  North  Atlantic  en  route  for  North  America, 
night  transmission  of  1000  miles  is  there  of  exceptionally 
re  occurrence. 

Although  high  power  stations  are  now  used  for  connnuni- 
ting  across  the  Atlantic  Ocean  and  messages  can  be  sent 
•  day  as  well  as  by  night,  there  still  exist  periods  of 
most  regular  daily  occurrence  during  which  the  strength 

the  received  signals  is  at  a  minimum.  Thus  in  the  morn- 
g  and  evening,  when  in  consequence  of  the  difference  in 
ngitude,  daylight  or  darkness  extends  only  part  of  the 
ay  across  the  ocean,  the  received  signals  are  at  their 
sakest.  It  would  almost  appear  as  if  electric  waves  in 
ssing  from  dark  space  to  illuminated  space  and  vice  versa 
e  reflected  and  refracted  in  such  manner  as  to  be  diverted 
om  the  normal  path.     Later  results  seem  to  indicate  that 

is  unlikely  that  difficulty  would  be  experienced  in 
legraphing  over  equal  distances  north  and  south  on  about 
e  same  meridian,  as  in  this  case  the  passage  from  daylight 

darkness  would  occur  more  rapidly  over  the  whole  dis- 
nce  between  the  two  stations. 

Valuable  tests  have  been  carried  out  by  the  United  States 
avy  Department  regarding  the  ascertainment  of  the  laws 
•verning  the  relation  of  the  decrease  in  strength  of  signals 
ith  distance.  Marconi  carried  out  a  series  of  tests  over 
nger  distances  than  had  ever  been  previously  attempted 

September  and   October  of   1910,  between  the   stations 

Clifden  and  Glace  Bay  and  a  receiving  station  placed 
1  the  Italian  steamship  Principessa  Mafalda  in  the  course 

her  voyage  from  Italy  to  the  Argentine.  During  these 
sts  the  receiving  wire  was  supported  by  means  of  a  kite, 

was  done  in  the  transatlantic  tests  of  1901,  the  height  of 
e  kite  varying  from  about  looo  to  3000  ft.  Signals  and 
essages  were  obtained  without  difficulty  by  day  as  well  as 

night  up  to  a  distance  of  4000  statute  miles  from  Clifden. 
;yond  that  distance  reception  could  be  obtained  only  dur- 
g  night  time.  At  Buenos  Aires,  more  than  6000  miles 
om  Clifden,  the  night  signals  from  both  Clifden  and 
lace  Bay  were  generally  good.  It  is  rather  remarkable 
at  the  radiations  from  Clifden  should  have  been  detected 

Buenos  Aires   so  clearly   at  night   time   and   not   at  all 
iring  the  day,  while  in  Canada  the  signals  coming  from 
ifden    (2400  miles  distant)    are  no   stronger  during   the 
ght  than  they  are  by  day. 
One  of  the  objections  made  against  wireless  telegraphy 

in  regard  to  the  possibility  of  interference  between 
irious  stations  and  the  confusion  likely  to  arise  when  a 
UTiber  of  stations  are  simultaneously  operated  in  the 
cinity  of  each  other.  Although  this  confusion  does  rarely 
ise  in  practice  with  proper  up-to-date  stations  and  ap- 
iratus,  yet  even  with  the  old  instruments  when  it  did 
cur  it  was  not  by  any  means  such  a  serious  matter  as 
inerally  appeared  to  the  imagination  of  the  public.  In 
ost  countries  the  operation  of  wireless-telegraph  stations, 

regard  to  ship  and  shore  communication,  is  subject  to 
dicious  rules  tending  to  prevent  mutual  interference,  and 
merica  now  intends  to  promulgate  regulations  which 
ould  greatly  increase  the  effectiveness  of  wireless  work- 
g.  However,  there  is  a  danger  of  governments  ham- 
:ring  the  development  of  this  new  art  by  the  imposition  of 
o  many  rules  and  regulations.  Moreover,  in  the  case  of 
ireless  telegraphy  it  is  often  an  advantage  that  any  station 
lould  be  able  to  pick  up  emergency  messages. 
At  present  one  of  the  most  practical  methods  of  isolating 
ly  particular  receiver  so  as  to  make  it  sensitive  only  to 
gnals  coming  from  a  certain  station  is  to  make  use  of  the 
inciple  of  resonance  and  where  possible  to  take  advantage 
:  directive  methods.  It  is  possible  to  cause  a  change  of 
en  less  than  one-half  of  i  per  cent  in  the  wave-length  of 
e  received  waves  to  cease  to  actuate  the  receiver.  This 
cans  that  one  can  distinguish  between  two  waves  1005 
.  or  Toio  ft.  in  length  respectively,  and  that  the  receiver 
ay  be  tuned  to  respond  to  one  and  not  to  the  other. 


NEBRASKA  ELECTRICAL  ASSOCIATION. 

Nearly  thirty  central-station  men  from  Nebraska  points 
attended  the  fifth  annual  convention  of  the  Nebraska  IClec- 
trical  Association  (now  a  state  branch  of  the  National 
Electric  Light  Association),  held  at  Omaha,  April  16  to  18. 
After  a  welcome  by  Mayor  J.  C.  Dahlman,  of  Omaha,  the 
president,  Mr.  H.  A.  Holdrege,  of  the  Omaha  Electric 
Light  &  Power  Company,  delivered  his  official  address.  The 
problems  of  the  small  operator,  he  admitted,  are  different 
from  those  of  the  larger  companies,  but  it  is  the  small-town 
manager,  he  pointed  out,  who  must  be  versatile  and  pro- 
ficient in  all  the  varied  departments  of  his  business  and 
who  therefore  should  profit  most  from  the  convention  pro- 
ceedings and  N.  E.  L.  A.  membership.  In  arranging  the 
Omaha  program,  said  the  president,  care  was  taken  to 
balance  the  number  of  papers  by  operating  men  from  the 
State  with  those  by  outside  experts  who  might  afford  in- 
struction to  the  members. 

A  practical  demonstration  of  methods  of  resuscitation 
from  electric  shock  was  given  at  the  afternoon  session  by 
Dr.  R.  R.  HoUister,  of  Omaha,  with  the  aid  of  a  volunteer 
subject.  The  physician  illustrated  the  Shafer  one-operator 
method,  placing  the  supposed  victim  prone  on  his  stomach 
and  pressing  on  his  back,  just  below  the  ribs,  fifteen  times 
a  minute  with  the  full  weight  of  his  own  body.  Pressure 
here  forcibly  expels  air  from  the  victim's  lungs,  their  own 
expansion  when  released  producing  inspiration.  Fifteen 
times  a  minute,  continuing  each  up  and  down  stroke  while 
counting  two,  is  rapid  enough,  said  the  doctor.  No  good 
results  from  faster  effort.  Attempt  at  resuscitation  should 
be  begun  as  quickly  as  practicable,  within  a  fraction  of  a 
minute  after  the  shock  if  possible.  Promptness  here  is 
vital.  Don't  attempt  to  give  whiskey  or  stimulants.  These 
do  no  good  and  may  enter  the  victim's  lungs,  drowning  him. 
Patients  have  been  resuscitated  after  thirty  minutes'  work, 
and  Dr.  Hollister  advised  keeping  up  the  artificial  respira- 
tion for  at  least  an  hour  before  abandoning  hope. 

Another  practical  discussion  was  that  on  "Meter  Testing." 
by  Mr.  H.  O.  Hampson,  Omaha.  Several  meters  purposeN 
thrown  out  of  adjustment  were  tested  by  the  speaker  in 
full  view  of  the  meeting,  illustrating  the  practical  methods 
of  ascertaining  faults.  In  selecting  a  meter  for  a  given 
service,  said  Mr.  Hampson,  it  is  better  to  have  it  carry  50  to 
100  per  cent  overload  occasionally  than  be  partially  loaded 
most  of  the  time.  Regular  inspections  and  annual  tests 
have  heretofore  been  made  in  Omaha,  while  recently  all 
meters  have  been  classified  by  sizes,  the  largest  ones  being 
inspected  and  tested  at  the  shortest  intervals,  and  so  on, 
in  the  inverse  ratio  of  their  ratings.  Meters  are  tested  at 
full,  half  and  light  load,  the  latter  being  10  per  cent  for 
direct-current  meters  and  5  per  cent  for  alternating-current 
meters.  While  2  per  cent  at  all  loads  is  considered  good 
commercial  accuracy,  meters  tested  must  be  adjusted  within 
one-half  of  i  per  cent  of  the  rotating  standard  used.  An 
Edison  nickel-iron  battery,  with  carbon  rheostat,  is  used  for 
testing  large  direct-current  meters  requiring  100  amp  to 
400  amp. 

Mr.  W.  P.  Byron,  Gothenburg,  said  that  one  of  his  fiour- 
mill  customers,  after  running  his  6o-hp,  2300-volt  motor 
seven  years,  shut  it  down  six  months,  and  on  starting  up 
again  discovered  an  increase  of  33  per  cent  in  the  energy 
consumed  per  barrel.  He  found  trouble  in  convincing  the 
customer  that  this  was  not  due  to  meter  error.  Mr.  B.  C. 
Adams,  Lincoln,  advised  supplying  such  mill  business  on  a 
kilowatt-hour  instead  of-  a  barrel  basis,  and  suggested  a 
survey  of  the  shaft  friction,  belts,  etc.,  in  Mr.  Byron's  mill. 
Mr.  H.  A.  Holdrege,  Omaha,  related  a  similar  controversy, 
in  which  it  was  finally  agreed  to  have  the  meter  tested  by 
an  outside  expert,  the  cost  to  be  defrayed  by  the  customer 
if  the  meter  was  found  slow,  by  the  company  if  found  fast, 
and  by  both  if  it  proved  to  be  correct  within  reason.  Mr. 
G.  S.  Sprague,  Geneva,  said  that  showing  the  customer  that 
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liis  mt'tcT  iiiDvi's  a  definite,  prcdictaljlc  distance  for  eacli 
load  coiiiieoted  will  do  much  to  improve  his  confidence  in 
both  instrument  and  company.  Mr.  G.  A.  Umbach,  Superior, 
sail!  that  a  motor  installation  after  being  shut  down  for  a 
short  time  sometimes  becomes  so  tight  that  the  friction  load 
on  starting  will  blow  the  fuses. 

I'.xperietice  with  flaming-arc  street  lightiiii;  at  (  ouiicil 
Hlulls.  la.,  was  described  in  a  paper  by  Mr.  !•".  R.  .Starr, 
riie  forty- four  lo-ami),  qoo-watt  General  IClectric  lamps 
now  in  use  are  carried  on  ornamental-crook  iron  posts, 
bringing  the  arcs  23  ft.  above  the  sidewalk.  ICach  J^-in.  by 
14-in.  top  carbon  burns  seventy-five  to  eighty  hours,  giving 
seven  to  eight  nights'  .service  per  trim,  l-'or  a  given  month 
of  304  hours  the  cost  per  lamp  was:  J-llectrodes,  $0,801; 
inner  globes,  $0,272;  outer  globes,  $0,011  ;  trinmiing,  $0,215; 
patrolling,  $0,117;  extra  labor,  $0,124,  making  the  total  cost 
per  lamp,  exclusive  of  energy,  $1,541  per  month.  .\  little 
trouble  has  been  experienced  from  the  breaking  of  inner 
globes  admitting  air.  which  consumes  the  electrodes  more 
rapidly.  The  yellow  electrodes  used  also  produce  a  glassy 
slag,  which  sometimes  collects  on  the  points,  preventing 
starting.     The  lamps  are  cleaned  at  each  trim. 

Mr.  B.  C.  Adams,  Lincoln,  declared  that  the  original  pur- 
pose of  street  lighting  was  to  prevent  accident  and  robbery, 
and  insisted  that  it  is  improper  to  tax  a  whole  municipality 
for  ornamental  illumination  from  which  only  certain  (lown- 
tow'n  merchants  benefit.  In  Lincoln,  he  said,  the  merchants 
pay  for  their  individual  displays.  Mr.  Waldemar  Michael- 
son.  Omaha,  pointed  out  tliat  downtown  ornamental  light- 
ing contributes  to  the  prosperity  of  the  entire  community. 
Mr.  .\.  L.  English,  Council  Bluffs,  said  his  community  pre- 
ferred to  have  its  merchants  save  their  money  to  put  into 
individual  displays.  The  flaming  arcs  cost  the  city  $10 
more  a  year  than  the  old  6.6-amp  lamps  in  the  underground 
district  and  $5  more  in  the  overhead  section.  Mr.  Louis 
Friedman,  Chicago,  said  that,  compared  with  tungsten  illu- 
mination, flaming-arc  lamps  furnish  a  greater  volume  of 
light  at  less  cost,  but  may  be  regarded  by  some  as  less  orna- 
mental. Mr.  (;.  S.  Sprague  reported  that  at  Geneva  a 
system  of  60-watt  bracket  lamps  is  employed.  The  wall 
fixtures  cost  $5  each  installed  complete,  and  $1  a  month, 
including  energy  and  renewals.  The  lamps  are  burned  from 
dusk  to  10:30  p.m.  and  to  midnight  Saturdays,  being  con- 
trolled from  a  separate  circuit  on  which  window  lighting 
is  also  carried.  The  commercial  club  makes  the  collections. 
Mr.  W.  H.  Merritt,  of  Fremont,  said  that  high  street  illu- 
mination had  rather  decreased  merchants'  displays  in 
Fremont. 

Wednesday's  session. 

On  Wednesday  morning  Mr.  \V.  T.  Dean,  of  the  General 
Electric  Company,  Chicago,  gave  an  illustrated  talk  on 
"Industrial  Power,"  describing  applications  of  motors  to 
factory,  shop  and  farm  uses.  Mr.  J.  A.  Gelzer,  of  the 
Wagner  Electric  Manufacturing  Company,  St.  Louis,  fol- 
lowed with  the  paper  on  "Single-Phase  Distribution  and  the 
Unity-Power-Factor  Single-Phase  Motor,"  presented  by 
Mr.  F.  N.  Jewett  before  the  Wisconsin  convention  in 
January. 

"Public  Policy"  was  the  subject  of  an  advanced  address 
by  Mr.  Charles  Smith,  of  F,xeter,  which  opened  Thursday's 
program.  The  speaker  urged- utmost  fairness  and  frankness 
in  dealing  with  the  public.  Possession  of  a  monopoly,  he 
declared,  does  not  relieve  the  utility  company  from  its  duty 
of  courtesy  to  its  patrons  and  attention  to  their  complaints. 
Most  of  the  difficulties  which  arise,  said  Mr.  Smith,  are 
due  to  lack  of  understanding.  Care  should  be  taken  to  cor- 
rect the  misapprehensions  of  the  humblest  as  well  as  of  the 
leading  citizen  of  the  community,  for  each  exercises  a  vote 
in  municipal  affairs.  The  speaker  related  the  pains  he  had 
himself  taken  to  explain  to  customers  the  reasons  for  mini- 
mum charges  and  limited  rebate  periods.  By  maintaining 
a  firm  though  frank  and  courteous  position  he  was  able  to 


retain  patrons'  good  will  and  respect,  while  carrying  his 
pomt  with  regard  to  the  charges  made.  The  company  can- 
not be  loo  careful,  he  added,  in  its  selection  of  em])li)yces, 
for  a  muddy-footed  meter  reader  in  the  residence  section, 
or  a  fussy  inspector  downtown,  may  arouse  the  enmity  of 
the  whole  conummitv  toward  the  company.  I'.cfore  trees  are 
to  be  trinmied  the  owner  is  approached  and  the  benefits  of 
proper  trinuning  jjointed  out  to  him.  In  most  cases  he  can 
be  shown  that  trinnuing  will  make  the  tree  more  synnuet- 
rical,  while  by  putting  the  wires  beneath  the  lowest  brandies 
the  tree  need  not  again  be  disturbed.  .Ml  trimming  at 
Exeter  is  done  by  an  experienced  tree  trinuner  whose  abili- 
ties arc  so  recognized  locally  that  his  services  are  in  demand 
for  tree  surgery  when  he  can  be  spared  from  company 
work.  Mr.  B.  P.  h'gan,  Nebraska  City,  said  that  the  source 
of  utility  company's  trouble  is  not  the  people  with  whom 
it  deals,  but  with  the  crying  ])()liticians  aiifl  the  avaricious 
lawyers. 

.\  paper  on  outdoor  substations,  transformer  switching 
and  lightning-arrester  equipment,  jjrepared  by  Mr.  S.  Q. 
Hayes,  of  the  Westinghouse  Electric  &  Manufacturing 
Company,  Pittsburgh,  Pa.,  was  read  by  Mr.  I-Ved  Riebels,  of 
the  same  company.  The  discussion  was  illustrated  with 
lantern  slides  showing  high-voltage  transmission-system  in- 
stallations. 

"Safe    Wiring"   was   the   topic   taken   by    Mr.    Waldemar 
Michaelson,    city    electrician    of    Omaha.      While    absolute 
safety    is  perhaps   impossible,   efforts    should   not   be   relin- 
quished to  approach  that  end,  said  the  speaker.    The  present 
National  Electrical  Code,  he  pointed  out,  is  not  merely  a 
measure  pronuilgated  in  the  interest  of  the  insurance  com- 
panies, but   represents  the  combined  best  judgment  of  al! 
branches   of   the   electrical   industry,   looking   toward   safei 
and   better   construction.      It   is   the   little   things    done   01 
omitted  which  cause  electrical  damage,  hence  the  detailec 
instructions  which  make  up  the  code.    The  man  who  object; 
to  the  code  because  it  is  "constantly  being  changed"  himsel! 
admits  that  he  is  not  abreast  of  progress,  said  Mr.  Michael- 
son.     Towns  where   the  code  has  not  heretofore  been  en 
forced  should   require  standard  construction  on  all   future 
work  at  least,  with  the  result,  he  added,  that  owners  wouk 
soon  voluntarily  bring  their  old  property  up  to  date.     Cour 
decisions  still  make  moot  the  question  whether  wiring  onci 
approved   can   later   be   condemned.      Mr.    G.    S.    Sprague 
Geneva,   said   that    many   patrons   apply    for   "cheap,   tem 
porary  work,"  but  he  had  always  insisted  on  first-class  con 
struction.      Mr.    W.    P.    Byron,   Gothenburg,   declared   tha 
unless  the  electric-light  man  is  prepared  to  do  such  "cheap 
wiring  work  he  can  count  on  the  loss  of  much  good  pros 
pective  business.     Mr.  Michaelson,  in  reply,  urged  holdinj 
up   the    standard   of   construction    at   all    costs.      Since   th 
central  station  may  be  made  jointly  liable  for  damage  re 
suiting,  it  may  properly  refuse  to  connect  service  to  circuit 
it  deems  dangerous,  and  it  can  reinforce  its  position  wit' 
public  opinion  when  necessary.     Rather  than  issue  permit 
for  "temporary  use"  of  condemned  wiring,  Mr.  Michaelso 
suggested    advising    householders    to   burn    gas    or    candle 
until  proper  wiring  changes  can  be  made.     This  policy  ir 
sures  correct  construction  being  installed,  while  temporar 
permits  are  too  often  extended  to  permanency.     Mr.  J.  \^ 
Latta.    Chicago,    urged     frequent    reinspection    of    wirin 
already  approved  to  guard  against  unauthorized  additior 
or  changes.     Mr.  F.  H.  Wheeler,  Havelock,  suggested  tb 
inauguration  of  a  general   plan  of  education  toward  safe 
wiring  conditions.. 

Mr.  E.  W.  Edwards,  of  the  National  Electric  Lamp  Ass( 
ciation.  Cleveland,  Ohio,  opened  the  afternoon  progra; 
w^ith  a  paper  on  "Incandescent  Lighting  Units,"  describir 
the  physical  and  electrical  characteristics  of  carbo 
graphitized.  tantalum  and  tungsten  lamps.  Mr.  Edwar( 
illustrated  his  interesting  paper  with  slides  showing  pe 
formance  curves  of  these  illuminants  and  typical  lightir 
installations. 
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A.  paper  on  "Outline  Display  Lighting,"  by  Mr.  J.  K. 
huff,  of  Lincoln,  was  read  by  Mr.  Trexler.  After  sketch- 
f  the  history  of  electric  lighting,  the  paper  called  atten- 
n  to  the  increasing  use  of  electric  outlining  and  advertis- 
l  displays  and  the  attraction  of  lighted  streets  for  the 
blic.  Electric  outlining  and  advertising  begins  its  service 
the  merchant  after  dark  when  his  salespeople  have  quit, 
d  it  can  be  safely  stated  that  the  bright  spots  after  night 
;  the  busy  places  during  the  day. 

Mr.  W.  S.  Byrne,  Omaha,  in  a  discussion  of  electric  signs 
advertising  mediums,  urged  that  the  displays  bear  a 
issage  or  legend  in  addition  to  the  owner's  name,  unless 
It  alone  happens  to  be  a  local  byword  and  synonymous 
th  his  goods.  From  the  user's  standpoint,  signs  are  well 
stifled  as  advertising  investments ;  to  the  central  station 
:y  offer  desirable  means  of  broadening  the  evening  peak 
riod.  For  this  reason  patrolled  control  of  signs  may  be 
;ferable  to  metered  service.  Comparing  an  electric  sign 
d  a  dwelling,  each  having  the  equivalent  of  twenty  50- 
;tt  lamps  or  i-kw  load,  Mr.  Byrne  showed  that  the  house 
mid  consume  54  kw-hr.  per  month  and  the  sign,  burn- 
l  six  hours  nightly,  180  kw-hr.  per  month,  the  respective 
id-factors  being  73/^  per  cent  and  25  per  cent.  At  10  cents 
-  kw-hr.  the  residence  would  use  $64.80  worth  of  elec- 
:ity  and  the  sign  $216  worth.     The  speaker  suggested  in- 


INVESTIGATION    OF    UNDERGROUND    ELEC- 
TROLYSIS. 


Uing  signs  under  contract,  permitting  the  user  to  pay  the 
5t  cost  in  twenty-four  or  more  instalments  with  his 
mthly  bills. 

Upon  recommendation  of  the  nominating  committee, 
uprising  Messrs.  W.  P.  Byron,  Gothenburg;  B.  C.  Adams, 
ncoln,  and  C.  J.  Snyder,  Omaha,  the  19 12  officers  were 
animously  re-elected  to  serve  the  association  in  1913. 
ley  are :  President,  Mr.  H.  A.  Holdrege,  Omaha ;  vice- 
esident,  Mr.  F.  H.  Brooks,  Lincoln;  secretary-treasurer, 
r.  S.  J.   Bell,  David  City;  executive  committee,   Messrs. 

J.  Schwingel,  Holdrege;  Charles  Smith,  Exeter,  and  J. 

Schuff,  Lincoln. 

ENTERTAINMENT  FEATURES. 

Tuesday  evening  the  Omaha  ICIectric  Light  &  Power 
inipany  entertained  the  visiting  central-station  men  with 
iinncr  at  the  Hotel  Loyal.    At  noon  Wednesday  members 

the  association  enjoyed  luncheon  with  the  Omaha  Elec- 
c  Club,  after  which  cars  of  the  Omaha  &  Council  Bluffs 
reet  Railway  Company  were  in  readiness  for  a  tour  of 
e  Omaha  generating  stations  and  Council  Bluffs  substa- 
ition.    The  Sons  of  Jove  held  a  dinner  and  rejuvenation 

the  evening  under  the  direction  of  Statesman  C.  R. 
ildwin,  of  Omaha. 


hi  his  annual  report  to  the  Secretary  of  the  Department 
of  Commerce  and  Labor  Director  S.  VV.  Stratton,  of  the 
Bureau  of  Standards,  states  that  during  the  last  fiscal  year 
the  number  of  tests  was  more  than  double  that  of  the 
previous  annual  period,  which  growth  is  attributed  to  the 
steadily  increasing  interest  of  the  industries  in  applying 
scientific  data  and  principles  to  manufacturing.  During  the 
year  an  extensive  investigation  was  made  into  the  subject 
of  damage  by  electrolysis  to  water  and  gas  pipes  and  other 
underground  structures.  In  the  last  few  years  a  great  deal 
of  attention  has  been  drawn  to  the  possibility  of  damage  to 
reinforced-concrete  structures  from  stray  currents,  and 
much  alarm  has  been  created  in  some  quarters  lest  great 
damage  to  buildings,  bridges,  etc.,  may  result  from  this 
cause.  Although  the  possibility  of  damage  of  this  sort  had 
been  established,  little  was  known  before  this  investigation 
was  started  in  regard  to  the  extent  of  the  damage  that  had 
occurred,  the  conditions  under  which  trouble  might  be  ex- 
pected, or  the  best  method  of  mitigating  the  evil. 

The  present  investigation  was  undertaken  in  response  to 
requests  from  important  engineering  interests,  and  in  carry- 
ing out  the  work  the  bureau  has  had  the  hearty  co-opera- 
tion of  many  engineers,  corporations  and  municipalities, 
they  in  some  instances  incurring  considerable  expense  in 
order  to  assist  the  bureau  in  making  the  investigations. 
During  the  first  half  of  the  year  under  consideration  the 
work  was  confined  mainly  to  investigations  relating  to  elec- 
trolysis of  reinforced  concrete,  owing  to  limitations  of 
equipment  and  personnel,  but  early  in  the  present  year  the 
work  was  broadened  to  include  investigations  into  the  gen- 
eral subject  of  electrolysis,  particular  attention  being  given 
to  methods  of  preventing  trouble  from  this  source.  A 
great  deal  of  valuable  information  has  already  been 
obtained,  but  much  important  work  remains  to  be  done,  and 
it  is  planned  to  continue  the  work  during  the  coming  year. 


CREATION  OF  RHODE  ISLAND  PUBLIC  UTILITIES 
COMMISSION. 


On  April  17  Governor  Pothier,  of  Rhode  Island,  signed 
a  bill  creating  a  public  utilities  commission  having  broad 
powers  of  regulation  with  respect  to  railroad,  steamship, 
street  railway,  telephone  telegraph,  gas  and  electric 
service  companies,  but  excluding  public  water-works  and 
municipal  water  service.  By  the  terms  of  the  act  the  board 
is  to  be  composed  of  three  members  who  are  to  be  duly 
qualified  electors  of  the  State,  the  first  three  being  appointed 
by  the  Governor  with  the  advice  and  consent  of  the  Senate, 
to  hold  office  severally  until  February,  1914,  1916  and  1918. 
In  January,  1914,  and  every  two  years  thereafter  one  mem- 
ber is  to  be  appointed  for  a  six-year  term  to  succeed  the 
member  whose  term  will  then  expire.  The  salary  of  the 
chairman  is  fixed  at  $4,000  per  year,  that  of  the  two  other 
commissioners  being  $3,500  each.  An  appropriation  of 
$8,000  per  annum  is  made  for  clerical  assistance  and  office 
expenses.  The  secretary  is  to  be  appointed  by  the  board  to 
hold  office  during  its  pleasure,  his  annual  salary  being 
$3,000.  The  right  of  entry  and  inspection  of  the  premises 
i)f  public  utilities  is  accorded  the  board  by  the  act,  and  the 
hoard  is  to  have  the  power  to  administer  oatlis,  summon 
and  examine  witnesses,  books  and  papers  in  any  proceeding 
within  its  jurisdiction,  with  subsequent  contempt  proceed- 
ings in  case  of  the  neglect  of  subpoenas. 

All  hearings,  investigations  and  inquiries  before  the  board 
are  to  be  conducted  according  to  rules  adopted  by  the  com- 
mission. Upon  a  written  complaint  made  against  any  public 
utility  by  any  city  or  town  council,  or  by  any  corporation, 
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ur  by  an)  twenty-five  (iiialitad  clcclors,  llial  any  ot  llu- 
rates,  tolls,  cliarycs  or  any  joint  rate  or  rates  of  any  pulilic 
niility  are  in  any  respect  unreasonable  or  unjustly  discrimi- 
natory, or  that  any  regulation,  measurement,  practice  or 
act  a  Meeting  the  conveyance  of  persons  or  property  or  re- 
latinj;  to  the  service  of  electricity  or  gas  is  in  any  respect 
unreasonable,  insufficient  or  unjustly  discriminatory,  in- 
adecpiate  or  unsafe,  the  board  is  required  to  proceed  with 
or  without  notice  to  investigate  the  situation.  No  order, 
however,  can  be  entered  by  the  board  without  a  formal 
public  hearing  of  which  due  notice  has  been  given.  The 
conmiission  will  have  powers,  upon  such  hearing,  to  fix  and 
order  substituted  therefor  such  rates,  tolls,  charges  or  joint 
rates  as  it  deems  just  and  reasonaI)k',  and  will  liavi' 
authority  to  order  such  regulations  in  regard  to  service 
and  practice  as  it  considers  just  and  reasonable,  special 
emphasis  being  laid  upon  the  question  of  public  safety. 
In  its  discretion  the  board  is  empowered  to  require  the 
l)ublic  utility  found  to  be  performing  inadcrinate  or  unsuit- 
able service  or  charging  unreasonahlr  or  discriminatory 
rates  to  pay  a  part  of  or  the  entire  cost  of  the  expenses 
incurred  by  the  board  in  its  investigation.  Xo  complaint 
shall  at  any  time  be  dismissed  because  of  the  absence  of 
direct  damage  to  the  -complainant.  The  commission  is  also 
empowered  to  undertake  investigations  and  issue  orders 
upon  its  own  initiative. 

Every  public  utility  failing  to  comply  with  the  order  of 
the  board  is  subject  to  a  fine  of  from  $200  to  $500  for  each 
offense,  and  every  officer,  agent  or  employee  of  a  public 
utility  failing  to  obey  any  order  of  the  board  or  provision 
of  the  act  is  subject  to  a  fine  of  from  $100  to  $500  for 
each  offense.  Proceedings  in  the  Supreme  Court  by  the 
aid  of  the  Attorney-General  are  named  as  the  means  for 
the  enforcement  of  orders.  The  right  to  rescind  or  alter 
orders  upon  due  notice  is  given  to  the  board,  and  any  public 
utility  aggrieved  by  any  order  is  authorized  to  appeal  to 
the  Supreme  Court  for  a  reversal,  such  appeals  to  have 
precedence  over  other  civil   cases   in  the   Supreme   Court. 

By  the  terms  of  the  act  every  public  utility  is  required 
to  furnish  safe,  reasonable  and  adequate  services  and  facili- 
ties. In  case  unjust  discrimination  is  found  above  or  below 
the  regular  tariff  rates  in  force  a  fine  of  from  $50  to  $500 
per  offense  may  be  collected  from  the  corporation  or  its 
officer  or  agent  concerned,  as  specified  in  detail  in  the  act, 
and  in  case  of  undue  preference  the  utility  corporation  may 
be  finecj  from  $200  to  $500  per  offense.  All  rebates,  con- 
cessions or  discriminations  from  the  regular  rates  are  pro- 
hibited, with  the  exception  that  a  public  utility  may  give 
free  transportation  or  service  to  its  employees  and  their 
families,  its  officers,  agents,  surgeons,  physicians  and  attor- 
neys, and  to  the  officers,  agents,  employees  and  their  families 
of  any  other  public  utility,  and  with  the  approval  of  the 
board  may  give  free  or  reduced  cost  service  to  any 
municipality  or  to  special  classes  of  persons.  Public  utilities 
are  declared  by  the  act  to  be  liable  for  any  damages  in- 
curred through  failure  to  obey  the  statute. 

The  commission  receives  power  to  permit  the  temporary 
alteration  or  suspension  of  rates  in  emergencies,  and  after 
due  hearing  may  fix  the  quality  of  service  to  be  furnished, 
covering  such  items  as  the  standard  amount,  pressure, 
initial  voltage  and  character  of  each  kind  of  product  sup- 
plied by  any  public  utility.  The  commission  is  required  to 
establish  rules  and  specifications  to  secure  accuracy  of  all 
meters  and  to  provide  for  the  inspection  and  testing  of 
measuring  apparatus,  the  fees  being  paid  by  the  party  in 
the  wrong.  A  2  per  cent  variation  from  normal  is  allowed 
in  reference  to  meter  accuracy.  Every  public  utility  is 
required  to  file  with  the  commission  rate  schedules  in  force, 
with  due  notice  of  proposed  changes.  Immediate  notice 
to  the  board  is  reqviired  in  case  of  a  fatality  or  serious  in- 
jury resulting  from  maintenance  or  operation,  the  board 
being  authorized  to  hold  investigations.  The  board  may 
also  order  alterations  or  extensions  of  plant  and  equipment 


accurdmg  to  its  judgment.  The  board  is  to  have  jini  li 
tion  over  uuuiicii)al  franchises,  and  in  case  of  unreason  ili 
obstruction  may,  upon  appeal,  determine  the  issue.  All  tl 
powers  and  duties  of  the  railroad  commissirjuer  are  Iran 
ferred  to  the  board,  so  far  as  is  consistent  with  tin-  |)r( 
visions  of  the  act. 


PROPOSED  TEXAS  PUBLIC  SERVICE  COMMISSIOI 


It  is  considered  probable  that  the  next  Legislature  wi 
create  a  state  public  service  connnission  similar  to  that  r 
Wisconsin  and  other  states.  Whether  the  new  dei)ariMiei 
will  be  made  an  adjunct  of  the  present  State  Railroad  (ion 
mission  or  a  separate  department  is  a  matter  that  is  und* 
discussion.  It  is  planned  that  the  proposed  commissic 
shall  have  jurisdiction  over  central  stations,  electric  stre- 
railways,  intcrurban  lines,  telephone  and  telegraph  systen 
and  all  other  public  service  corporations.  The  creation  ( 
such  a  commission  is  favored  by  many  of  these  corporatic 
interests.  Mr.  H.  J.  Pettingill,  president  of  the  SoutI 
western  Telegraph  &  Telephone  Company,  which  is  a  B( 
subsidiary,  operating  in  Texas  and  Arkansas,  in  discussit 
the  subject  said : 

"I  believe  that  if  each  of  the  states  should  establish 
corporation  commission  with  jurisdiction  over  public-scrvi 
corporations  the  result  would  be  to  give  the  public  bett 
service  and  to  serve  it  more  efficiently  and  economical! 
On  a  recent  visit  to  New  York  I  met  a  number  of  office 
of  various  Bell  telephone  companies,  and,  as  natural 
might  be  supposed,  matters  of  general  interest  were  di 
cussed.  It  was  the  consensus  of  opinion,  and  it  is  r 
fixed  opinion,  that  it  is  best  for  the  public  and  public  servii 
corporations  that  the  various  states  should  create  comm 
sions  with  power  to  consider  and  act  upon  matters  arisii 
between  the  public  service  and  the  people.  Mr.  Theodo 
N.  Vail,  president  of  the  American  Telephone  &  Telegra 
Company,  said  in  his  last  annual  report  to  the  stockholdt 
of  that  company : 

"  'We  recognize  a  responsibility  and  accountability  to 
public  on  our  part  which  is  something  different  from  a 
something  more  than  the  common  obligation  of  other  publ 
service  companies  not  so  closely  interwoven  with  the  da 
life  of  the  whole  community.  But  in  admitting  this  respc 
sibility  on  our  part  we  must  insist  that  the  measure  of 
shall  not  be  determined  by  impossible  standards,  that  equ 
and  fairness  shall  be,  and  personal  and  political  exigenc 
or  partisan  advantages  shall  not  be,  the  basis  of  judgmei 
and  requirements.'  "" 


PUBLIC  SERVICE  COMMISSION  NEWS. 


NEW    YORK    COMMISSION,    FIRST    DISTRICT. 

The  Public  Service  Commission  for  the  First  Disti 
has  completed  the  legalization  of  the  Steinway  Tun 
rapid  transit  route,  which  will  be  part  of  the  dual  sysf 
of  subways.  The  Steinway  Tunnel  was  built  by  a  priv 
company  controlled  by  Interborough  Rapid  Transit  Co 
pany  interests.  It  runs  from  Forty-second  Street  '< 
Fourth  Avenue,  Manhattan,  through  Forty-second  Str 
and  under  the  East  River  to  Long  Island  City.  The  tun 
is  said  to  have  cost  between  $7,000,000  and  $8,000,000, 
the  Interborough  company  proposes  to  turn  it  in  to 
city  at  $3,000,060  as  a  part  of  the  extended  subway  sysl 
which  is  to  be  operated  by  that  company. 

The  Hudson  &  Manhattan  Railroad  Company,  wh 
operates  the  McAdoo  tubes,  has  received  from  the  c(l 
mission  an  extension  of  sixty  days,  namely,  from  April! 
to  June  28,  1912,  in  which  to  begin  work  upon  the  propoj 
extension  of  the  Hudson  &  Manhattan  Railroad  fi 
Thirtv-third  Street  to  the  Grand  Central  Station.     Thi-| 
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:d  Street  is  now  the  nurtliern  terminus  uf  the  Hudson  &. 
nliattan  system,  and  the  company  has  obtained  a  certifi- 
e  from  the  connnission  for  an  extension  from  that  point 

Sixth  Avenue  and  curving  through  Bryant  Park  and 
rty-second  Street  to  tiie  Grand  Central  Station.  It  is 
:mated  that  this  extension  will  cost  about  $5,000,000. 
Permission  to  run  motor  stages  from  Fifth  Avenue 
ough  Thirty-second  Street  to  Seventh  Avenue  and  the 
insylvania  Station  and  return  through  the  same  street 
Fifth  Avenue  has  been  granted  by   the  commission   to 

Fifth    Avenue    Coach    Company,    which    operates    the 
tor  stages  on  Fifth  Avenue,  New  York, 
"he  commission  has  decided  to  reopen  the  hearings  held 
the  application  of  the  Ocean  Flectric  Railway  Company 

the  approval  of  a  proposed  extension,  about  a  mile  in 
gth,  through  the  property  of  the  Neponsit  Realty  Com- 
ly  in  Belle  Harbor  and  West  Rockaway.  The  commis- 
1  has  deferred  a  decision  on  the  application  to  await  the 
inning  of  proceedings  by  the  Board  of  Estimate  and 
portionment  to  acquire  by  condemnation  the  private 
ret  through  the  Neponsit  Realty  Company's  property  on 
ich  it  is  proposed  to  build  the  Belle  Harbor  extpnsion. 
t  corporation  counsel  has  applied  to  the  courts  for  the 
ointment  of  commissioners  to  condemn  the  property, 
i  it  is  usual  under  the  law  for  the  city  to  take  title  at  the 
e  the  condemnation  commissioners  qualify.  If  there  is 
)uilding,  however,  upon  the  property  proposed  to  be 
en  for  street  purposes,  the  taking  of  title  is  deferred  for 

months.  The  commission  was  informed  that  since  the 
ceedings  began  a  building  had  been  moved  from  another 

to  the  property  which  the  city  is  about  to  acquire.  The 
■  charter  limits  the  grant  of  a  street  railroad  franchise 
twenty-five  years  in  public  streets,  but  railroads  may 
lin  a  perpetual  grant  through  private  property.  It  was 
jrder  to  ascertain  whether  the  building  in  question  was 
loved  to  the  street  for  the  purpose  of  defeating  the  im- 
liate  taking  of  title  by  the  city  that  the  commission 
ered  the  proceeding  reopened. 

it  its  regular  meeting  April  16  the  commission  adopted 
linute  expressing  regret  and  sorrow  at  the  sinking  of 

Titanic  and  expressing  its  belief  "that  the  causes  of 
;  disaster  and  the  means  of  preventing  its  recurrence 
uld  be  the  subject  of  inquiry  by  a  properly  constituted 
:rnational  tribunal." 

'he  commission  has  just  issued  in  pamphlet  form  the 
rterly  reports  of  street-railway  companies  operating  in 

city  of  New  York  for  October  to  December,  191 1. 
;se  reports  cover  financial  operations  only. 

NEW  YORK   COMMISSION,  SECOND  DISTRICT. 

'he  Public  Service  Commission,  Second  District,  has 
horized  the  Lewiston  &  Lake  Ontario  Shore  Power 
npany  to  exercise  franchises  and  to  furnish  electricity 
:he  villages  of  Lewiston  and  Youngstown  in  the  towns 
Lewiston  and  Porter,  Niagara  County.  The  company 
dso  authorized  to  issue  its  common  capital  stock  to  the 
value  of  $25,000,  the  proceeds  to  be  used  for  the  con- 
iction  of  a  transmission  line,  substations  and  distribution 
tern. 

MASSACHUSETTS    COM  MISSION. 

"he  Gas  and  Electric  Light  Commission  has  received  a 
ition  from  Mayor  Feiker  of  Northampton  contending 
t  the  prices  charged  by  the  Northampton  I'"lectric  Light- 
Company  for  electrical  energy  are  excessive  and  asking 
board  to  order  a  reduction  in  rates.  The  petition  sets 
th  that  the  price  charged  by  the  company  for  lighting 
vice  is  18  cents  per  kw-hr.,  subject  to  a  discount  of 
ents  per  kw-hr.  for  the  first  15  kw-hr.  and  a  discount  of 
ents  per  kw-hr.  thereafter,  the  minimum  charge  being 
per  month ;  and  that  the  price  of  energy  for  motor 
v^ice  is  10  cents  per  kw-hr.,  subject  to  varying  discount 
prompt  payment,  according  to  the  amount  used.  A  date 
hearing  will  be  assigned.     The  Northampton  Gas  Light 


Company  is  also  the  respondent  to  a  petition  by  the  Mayor, 
which  alleges  that  the  present  price  of  gas  is  excessive,  this 
being  $1.15  net  per  1000  cu.  ft.,  with  a  minimum  charge  of 
50  cents  per  month. 

WISCONSIN    CO .M  .MISSION. 

'I'he  Chicago  &  \Vi.sconsin  Valley  Railroad  Company  has 
been  authorized  by  the  commission  to  issue  4440  shares  of 
stock,  of  par  value  $100  each.  The  proceeds  are  to  apply 
on  the  cost  of  constructing  a  line  of  electric  railroad  be- 
tween the  city  of  Madison  and  the  city  of  Portage,  a  dis- 
tance of  about  40  miles.  This  is  but  a  section  of  the  pro- 
posed line,  which,  when  completed,  will  extend  from  Janes- 
ville  to  Wausau,  a  distance  of  approximately  210  miles. 
The  commission  determined  that  the  cost  of  the  proposed 
section  of  the  road,  excluding  the  cost  of  rolling  stock, 
substations  and  power  plant,  should  not  exceed  $950,000. 
The  estimated  cost  of  the  210  miles  of  line  is  as  follows: 
Roadbed  and  track,  $2,360,600;  buildings,  $81,000;  electri- 
fication, $441,000;  equipment,  $365,000;  engineering,  $140,- 
000.  The  estimated  cost  per  mile  is  approximately  $26,000. 
The  company  proposes  ultimately  to  issue  $9,000' in  stock 
and  $30,000  in  bonds  per  mile  of  line. 

The  new  water-power  bill  which  is  to  be  submitted  to  the 
Legislature  at  a  special  session  differs  fundamentally  in  its 
underlying  theory  from  the  law  of  the  last  Legislature 
which  was  declared  unconstitutional  by  the  Supreme  Court. 
The  new  bill  is  not  founded  upon  state  ownership  of  water- 
powers,  but  recognizes  private  ownership  and  the  rights  of 
public  use  under  regulation.  The  bill  provides  that  dams 
may  be  built  across  navigable  rivers  to  improve  navigation 
and  to  develop  hydraulic  and  electric  energy,  after 
approval  of  the  plans  is  given  by  the  Railroad  Commission. 
Public  hearings  are  to  be  held  upon  each  application,  and 
complete  maps  and  profiles  showing  the  lands  that  may  be 
affected  must  be  submitted  '  «  the  commission  before  the 
work  is  commenced.  The  commission  is  to  have  power 
to  inspect  the  dam  after  completion  to  see  that  all  require- 
ments have  been  met.  All  hydraulic  power  developed  b_\ 
such  dams  is  to  be  converted  into  electricity  for  sale  to  the 
public;  that  is,  all  dams  to  develop  power  are  to  be  re- 
garded as  public  utilities  and  subject  to  commission  juris- 
diction. All  franchises  under  the  act  are  to  be  granted  to 
corporations  or  municipalities  and  those  granted  to  the 
former  are  to  be  subject  to  the  right  of  the  State  to  pur- 
chase by  paying  just  compensation.  This  compensation  is 
to  be  determined  by  the  commission,  but  it  is  stipulated,  in 
determining  such  compensation,  that  no  allowance  shall  be 
made  for  any  franchise  or  franchise  rights.  It  is  hoped 
that  the  law  will  aid  in  the  development  of  the  water- 
powers  of  the  State,  and  for  that  reason  the  franchises  for 
development  are  made  indeterminate. 

MICHIGAN     COMMISSION. 

The  United  Home  Telephone  Company,  of  Ludington,  has 
requested  authority  to  increase  its  capital  stock  from  $300,- 
000  to  $500,000  in  order  to  provide  for  a  reorganization  and 
consolidation  with  the  Citizens'  Telephone  Company,  of 
Muskegon.  Of  the  additional  stock  $100,000  is  to  be  6  per 
cent  preferred  and  $100,000  common.  The  consolidated 
companies  will  have  5350  telephones  in  service,  with  3686 
miles  of  wire,  17  miles  being  underground.  The  plants  and 
equipment  are  estimated  to  be  worth  $399,175,  while  there 
is  $20,917  in  accounts  due,  making  total  assets  of  $420,092. 
The  indebtedness  is  $79,849,  a  portion  of  it  secured  by  stock. 
The  commission  has  the  petition  under  consideration. 

OHIO   COMMISSION. 

In  the  case  of  the  complaint  of  the  city  of  Dayton  against 
the  Bell  Telephone  Company  alleging  that  it  is  charging 
$60  a  year  for  business  service,  while  but  $54  per  year  is 
charged  in  Columbus,  Toledo  and  other  cities  of  similar 
size,  the  commission  has  asked  for  an  opinion  from  Attor- 
ney-General Hogan,  as  there  is  some  doubt  as  to  jurisdic- 
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tiuii.  riic  lraiiciii.>c  provuk's  tliat  the  company  shall  make 
no  greater  charge  lur  service  than  is  made  in  other  cities 
of  similar  si/.e.  and  C  hairmau  Gothlin  is  of  the  opinion  thai 
reliel  should  he  sought  in  the  courts  rather  than  through  the 
oonunission. 

MAKYl.ANU  COMMISSION. 

The  connnission  has  recently  given  hearings  on  two  new 
complaints  against  its  ruling  in  the  case  of  the  Chesapeake 
&  Potomac  Telephone  Company's  rates.  Representatives  of 
the  Harlem  Avenue  lmi)rovement  Association,  of  Baltimore, 
contendeil  that  the  basis  on  which  the  company's  revenues 
were  computed  was  too  high,  since,  they  alleged,  it  included 
worn-out  and  useless  plant  and  equipment  and  watered  stock 
and  also  allowed  too  large  a  valuation  for  the  plant  of  the 
Maryland  Telephone  Company.  The  association  also  ob- 
jected to  a  return  of  8  per  cent  on  the  investment  where  the 
business  is  a  monopoly  and  subject  to  few  risks.  Protest 
was  made  against  the  extra  charge  for  coin  boxes.  Mr. 
Charles  E.  Phelps,  chief  engineer  for  the  commission,  testi- 
fied that  the  replacement  value  of  the  property  was  employed 
in  computing  the  proper  amount  of  revenue,  and  no  bonds 
or  stocks  of  the  old  company  were  taken  into  consideration. 
He  also  explained  that  a  portion  of  the  8  per  cent  return 
goes  to  sinking  and  contingent  reserve  funds,  so  that  this 
does  not  represent  the  final  profit  to  the  stockholders. 

The  second  complaint  related  to  the  necessity  of  con- 
tracting for  excess  calls  in  blocks  of  900  each,  at  the  time 
of  signing  the  yearly  contract,  in  order  not  to  be  penalized 
I  cent  each  for  all  calls  in  excess  of  the  minimum.  This 
complaint  was  signed  by  nearly  all  of  the  large  department 
stores  in  Baltimore.  Excess  calls  in  blocks  of  900  taken 
under  the  original  contract  can  be  had  at  2  cents  each,  but 
otherwise  the  excess  calls  cost  3  cents  each.  The  com- 
plainants set  forth  numerous  reasons  showing  that  it  is  very 
difficult  for  them  to  forecast  their  needs  in  this  direction. 

An  organization  of  telephc"'-j  subscribers  has  been  formed 
under  the  name  of  the  Protective  Telephone  Association  of 
Baltimore,  for  the  purpose  of  laying  further  data  and  in- 
formation before  the  commission.  Dr.  A.  R.  L.  Dohme  is 
president. 


Current  News  and  Notes 

Protection  of  Transmission  Circuits  and  Apparatus. 
— In  the  Electrical  World  of  April  6,  page  727,  appeared  an 
abstract  and  discussion  of  a  paper  by  Mr.  James  Lyman 
entitled  "Protection  of  High-Tension  Power  Circuits  and 
Apparatus."  In  the  report  of  the  discussion  an  incorrect 
reference  to  a  "conduit"  relay  is  made.  This  should  have 
been  printed  "Condit"  relay. 

*  *     * 

De  Luxe  Street  Car. — The  Pittsburgh  &  Butler  Street 
Railway  Company  has  recently  placed  in  service  a  new 
special  car  for  pleasure  parties  which  carries  a  novel  equip- 
ment. The  interior  is  modeled  along  the  general  lines  of 
a  Pullman  parlor  car,  including  luncheon  and  card  tables. 
white  damask  covering  for  the  plush  upholstery,  model 
toilet  appointments,  individual  electric  lamps,  inlaid  floors 
and  individual  push  buttons,  the  whole  being  supplemented 
with  a  complete  modern  moving-picture  equipment.  This 
car  on  its  initial  trip  from  Butler,  Pa.,  to  Pittsburgh  and 
return  was  very  favorably  commented  upon  by  all  members 
of  the  party. 

*  *     * 

Sons  of  Jove  at  Schenectady. — On  the  night  of  April 
19  the  Schenectady  order  of  the  Sons  of  Jove  held  a  second 
large  rejuvenation  at  Keeler's  Hotel  in  Albany,  when 
eighty-three  candidates  were  admitted.  It  will  be  remem- 
bered that  only  a  few  weeks  ago  the  Schenectady  organiza- 
tion broke  all  previous  records  by  initiating  a  class  of  150 
members.    This  last  rejuvenation  was  the  occasion  of  much 


iiierrymaking.       i'he    eighty-three    satellites    were    e.scort 
to  .'Mhany   by   the  members  in  a  chartered   train,  wlu-rc 
sumptuous   dinner   awaited   them   as   preparation    for    th< 
trip  to  Jupiter's  realm.     'I'he  candidates  then   wandered 
tin-  unknown  regions,  beset  by   l'hU(j  and  his  imps. 

<»      *      'f 

Mekmng  oi-  Wireless  Teleckaimi  I^ngineek.-,.  -( 
.April  22  the  Society  of  Wireless  Telegraph  ICngineers  ht 
a  nieeting  at  Columbia  University,  New  York,  when  M 
1'".  Lowenslein  delivered  his  presidential  address  discussii 
many  of  the  legal  steps  taken  during  the  past  year.  T 
consensus  of  opinion  was  that  desirable  legislation  wou 
cover  the  following  items:  Aljsolute  precedence  of  di 
tress  signals,  severe  penally  for  utterance  of  fraudulc 
messages,  licensing  of  operators  at  all  stations,  requir 
mcnt  of  pure  radiation  (feebly  damped)  from  all  statiot 
strict  enforcing  of  the  distance  requirement  (ability 
transmit  100  miles  day  or  night),  confining  amateur  ai 
experimental  work  to  very  short  waves,  requirement  on  ; 
ships  of  an  auxiliary  sending  equipment  which  would  pe 
mit  signaling  even  though  engine-room  became  floode 
and  provision  to  receive  signals  at  all  times  at  all  official 
operating  stations,  ship  and  shore.  An  affirmative  vole  w 
taken  on  the  proposal  to  consolidate  with  the  Wireless  I 
stitute,  and  a  joint  meeting  for  the  preliminary  work 
drawing  up   a   constitution  was  set   for  May  6.  '   J 

*  *     * 

Coal  Analysis. — In  order  to  supply  the  constantly  i 
creasing  demand  for  information  relating  to  the  metho 
used  by  the  United  States  Bureau  of  Mines  in  analyzii 
coal  and  coke,  the  bureau  has  just  issued  Technical  Pap 
No.  8,  by  Messrs.  Frederick  M.  Stanton  and  Arno  C.  Kiel 
ner.  This  describes  the  methods  in  use  at  the  laboratori 
of  the  bureau  for  analyzing  coal  and  coke  and  determini 
the  heating  value  of  these  fuels.  The  fuel  investigatio 
being  conducted  by  the  Bureau  of  Mines  had  their  incepti 
in  the  work  done  at  the  government  coal-testing  pi? 
erected  in  1904  at  the  St.  Louis  Exposition,  and  the  ai 
lytical  methods  originally  used  by  the  chemists  at  that  pi; 
have  been  followed  without  much  change  in  the  subseqm 
chemical  work  of  the  fuel-testing  plants  at  St.  Louis,  Ni 
folk  and  Pittsburgh.  The  paper  describes  the  origii 
methods  (which  were  those  recommended  by  the  commit 
on  coal  analysis  of  the  American  Chemical  Society)  a 
such  modifications  and  changes  as  experience  has  she 
advisable.  Copies  of  the  paper  may  be  obtained  by  writi 
to  the  director  of  the  Bureau  of  Mines,  Washington,  D. 

*  *     * 

Meeting  of  Los  Angeles  Section,  A.  1.  E.  E. — On  A|; 
II  was  held  a  meeting  of  the  Los  Angeles  Section  of  ; 
American  Institute  of  Electrical  Engineers  at  which  Pru- 
dent Gano  Dunn  and  Honorary  Secretary  Ralph  W.  P  ; 
were  present.  Mr.  J.  M.  Gaylord  presented  a  paper  1 
"The  Mechanical  and  Electrical  Work  of  the  Reclamat  i 
Service."  The  work  of  reclamation  was  given  in  gen*  1 
and  in  detail,  the  talk  being  illustrated  by  lantern  sli(- 
The  paper  was  not  discussed  because  everyone  was  anxi  s 
to  hear  from  President  Dunn,  who  was  introduced  aii 
generous  applause.  He  referred  to  Mr.  Pope's  service  ^- 
a  few  almost  affectionate  remarks,  then  recounted  his  - 
perience  in  Europe  while  endeavoring  to  arrange  a  meel  g 
of  the  Electro-Technical  Congress  of  the  World  for  n 
Francisco  in  191 5,  and  explained  the  three  different  grj  s 
of  membership"  in  the  Institute  as  proposed.  Everyby 
agreed  with  President  Dunn  that  there  should  be  an  in'- 
mediate  grade  between  those  in  highest  standing  in  'C 
electrical  profession  and  those  merely  "interested  in  le 
study  of  the  science  of  electricity."  The  schedule  of  aniil 
fees  was  also  handled  thoroughly.  Following  the  addi  ^ 
it  was  voted  to  indorse  the  proposed  amendments  to  ic 
constitution. 
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•■iRST  Uniteo  States  Telegraphic  Train  Order. — On 
,y  2  a  bronze  tablet  will  be  unveiled  at  Harriman,  N.  Y. 
»rnicrly  known  as  Turner),  to  coninicnioratc  the  sending 
the  first  telegraphic  train  order  in  the  United  States  by 
arles  Minot,  general  superintendent  of  the  Erie  Railroad, 

1851. 

*  *     * 

^Electrolysis  and  Chalk. — According  to  a  reporter 
a  New  Haven  paper,  strenuous  efforts  are  being  made 
an  electric  railway  company  to  prevent  the  leakage  of 
rent  from  its  line  owing  to  the  discovery  that  such  cur- 
it  is  fatally  destructive  of  steel  buildings.  "If,"  it  is 
ted,  "the  electrolytic  process  could  be  carried  on  long 
)ugh  from  this  source  any  steel  structure  might  have  its 
mework  converted  into  chalk." 

*  *     * 

,Vireless  Regulation. — In  a  letter  to  the  Boston  Herald, 
nted  April  19,  Mr.  John  Stone  Stone,  the  well-known 
•eless-telegraph  inventor,  strongly  opposes  the  policy  of 
^ernment  regulation  of  wireless,  and  advises  against  the 
ited  States  subscribing  to  the  so-called  Berlin  wireless 
aty.  Such  action  or  the  passage  of  bills  now  before 
ngress  establishing  government  regulation  would,  he 
s,  check  progress  in  a  new  art  whicn  is  now  daily  ad- 
icing  in  flexibility,  in  range  and  in  importance. 


Diesel  Lecture  Before  A.  S.  M.  E. — Special  invitations 
•e  been  extended  to  members  of  the  American  Institute 

Electrical  Engineers  and  the  New  York  Electrical 
:iety  to  attend  the  meeting  of  the  American  Society  of 
chanical  Engineers  in  the  Engineering  Societies  Build- 
,  New  York,  on  April  30,  when  Dr.  Rudolph  Diesel,  the 
entor  of  the  oil   engine  bearing  his  name,  will  deliver 

illustrated  lecture  on  the  development  of  the  Diesel 
^ine.  On  this  occasion  Dr.  Diesel  will  be  elected  an 
lorary  member  of  the  A.  S.  M.  E. 

*  *     * 

^..  I.  E.  E.  Northern  University  Branch. — The  Ohio 
rthern  University  A.  I.  E.  E.  Branch,  Ada,  Ohio,  made 
inspection  trip  to  Springfield,  Ohio,  April  11,  visiting 
factories  of  the  Robbins  &  Myers  Company,  James 
Rfel  &  Company  and  the  Foos  Gas  Engine  Company, 
e  municipal  power  plant  of  Bellefontaine,  Ohio,  was 
D  visited.  The  plant  consists  of  two  92-kva,  three-phase 
;rnators,  operated  by  a  225-hp  Diesel  oil  engine.  The 
put  for  twenty- four  hours  on  April  11  was  1851  kw-hr., 
h  a  fuel  consumption  of  211  gal.  of  oil  at  2'/.  cents  per 
Ion. 

*  *     * 

^.stor's  Aid  at  Niagara. — Colonel  John  Jacob  Astor, 
0  lost  his  life  when  the  Titanic  sank  on  April  15,  was  for 
re  than  seventeen  years  a  director  of  the  Niagara  Falls 
wer  Company.  The  remaining  directors  of  this  com- 
ly,  through  the  president,  Mr.  Edward  A.  Wickes,  and 
retary,  Mr.  Frederick  L.  Lovelace,  have  issued  for  pub- 
ition  and  transmittal  to  the  family  of  Colonel  Astor  a 
tement  of  his  courage,  loyalty  and  self-sacrifice  as  shown 
:  only  during  the  sinking  of  the  Titanic,  but  also  during 
discouraging  pioneer  period  of  the  hydroelectric  de- 
opments  at  Niagara,  when  he  was  always  ready  to  ap- 
)ve  and  to  aid  every  reasonable  mcnsnrc  for  the  utiliza- 
n  of  the  wasted  energy. 

*  *     * 

SEATTLE  Municipal  Plant  Extension. — The  Mayor  and 
uncil  of  the  city  of  Seattle  have  apointed  a  board  of 
ee  engineers  to  pass  upon  plans  for  the  further  dcvelop- 
nt  of  Cedar  River,  power  from  which  is  now  being  used 
■  street  and  commercial  lighting  and  which  also  supplies 
ter  to  the  city.  It  is  proposed  to  build  a  masonry  dam 
i  power  house  which  will  develop  the  entire  run-off  of 
:  adjacent  watershed.     The  engineers  who  compose  this 


board  are  Messrs.  Joseph  Jacobs,  M.  A.  S.  C.  E.,  consulting 
engineer,  Seattle;  E.  H.  Baldwin,  M,  A.  S.  C.  E.,  engineer 
United  States  Reclamation  Service,  and  Glover  Fitzhugh 
Perin,  late  mechanical  engineer  of  the  Bureau  of  Water, 
city  of  Philadelphia.  The  report  of  this  board  will  be  sub- 
mitted about  May  10. 

*     *     * 

New  Building  for  Detroit  Lighting  Commission. — 
Work  is  already  well  advanced  on  the  new  five-story  office, 
shop  and  storeroom  building,  to  cost  $70,000,  which  the 
Public  Lighting  Commission  of  Detroit  is  erecting  along- 
side its  present  Atwater  Street  plant.  The  fifth  floor  will 
be  used  for  the  offices  of  the  commission  and  its  staff,  while 
the  lower  stories  will  be  occupied  with  storerooms,  repair 
shops,  etc.,  the  ground  floor  being  used  as  a  garage.  Re- 
moval of  the  offices  and  shops  from  the  present  building 
was  necessitated  by  the  extension  of  the  electrical  equip- 
ment into  this  section.  During  the  present  season  it  is 
expected  to  add  1300  magnetite  arc  lamps  to  the  Detroit 
street-lighting  system  and  to  complete  the  erection  of  a 
fifth  substation  in  the  northwest  section  of  the  city. 


University  of  Michigan  Wireless  Station. — Under 
the  direction  of  Prof.  R.  D.  Parker,  the  University  of 
Michigan  is  maintaining  a  commercial  wireless  telegraph 
station  with  full  equipment.  The  rates  are  identical  with 
those  of  the  old-line  telegraph  companies,  with  the  excep- 
tion of  a  20  per  cent  discount  for  cash  business.  The  uni- 
versity station  has  been  in  communication  with  the  com- 
mercial station  at  Cleveland  and  also  with  the  station  at 
the  Ohio  State  University.  It  has  been  possible  to  receive 
a  message  from  the  Cornell  University  station,  but  as  yet 
it  has  been  impossible  to  transmit  to  that  station.  Messages 
are  frequently  exchanged  with  Detroit,  Bay  City  and  other 
cities  in  Michigan.  Work  is  now  under  way  to  replace 
the  present  equipment,  which  has  a  rating  of  only  2  kw. 
with  a  new  5-kw  equipment. 


Electric  Incubation. — Chickens  have  been  hatched  ni 
an  electric  incubator  in  a  window  of  the  office  of  the  Central 
Hudson  Gas  &  Electric  Company  at  Poughkeepsie,  N.  Y.. 
and  the  process  has  been  an  effective  advertisement.  A 
guessing  contest  was  conducted  in  the  newspapers  as  to  the 
number  of  chickens  that  would  be  hatched,  the  prizes 
awarded  being,  first,  an  electric  toaster  and,  second,  choice 
between  an  electric  and  a  gas  iron.  Three  days  prior  to  the 
hatching  the  window  was  fixed  up  to  represent  a  miniature 
farmyard.  During  the  hatching  the  crowd  became  so  great 
about  the  window  that  the  police  were  on  hand  to  keep  the 
street  from  being  blocked.  The  hatch  was  satisfactory  and 
the  company  sold  incubators  and  created  an  interest  in  its 
display-room.  Two  similar  demonstrations  have  been 
started  in  other  communities  reached  by  the  Central  Hudson 

company. 

*     *     * 

Chicago  Section,  I.  E.  S. — At  the  meeting  of  the  Chi- 
cago Section  of  the  Illuminating  Engineering  Society  held 
at  the  Great  Northern  Hotel  April  18  at  8  p.  m.  Mr.  J. 
Henninger  gave  an  address  on  window  lighting.  It  was 
announced  that  the  May  meeting  of  the  section  would  be 
devoted  to  the  subject  of  street  lighting,  with  particular 
reference  to  the  new  street  lighting  of  Chicago  with  flame- 
arc  lamps.  The  nominating  committee  reported  the  follow- 
ing nominations  for  officers  for  the  section  for  next  year: 
Chairman,  Prof.  W.  E.  Barrows,  Armour  Institute;  secre- 
tary, T.  E.  Aldrich,  National  X-Ray  Reflector  Company; 
managers,  Messrs.  F.  A.  Vaughn,  consulting  engineer,  Mil- 
waukee; S.  E.  Church.  Sears-Roebuck  &  Company;  John 
W.  Foster,  Holophane  Company ;  Edward  Wray,  of  the 
Railway  Electrical  Engineer,  and  J.  R.  Cravath,  consulting 
engineer. 
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I'U'ES. — On  Jan.  jy  last  the  City  Council  of  Chicago  author- 
ized the  coinmissioncr  of  public  works  to  cuter  iut«)  contract 
with  till-  Conunouwealth  l-'.disou  Company  for  the  use  of  elec- 
trical apparatus  to  thaw  the  ice  in  waler-scrvice  pipes  of 
the  city.  The  basis  of  compensation  was  the  cost  of  labor, 
material  and  electrical  eiierjj[y  used,  with  lo  per  cent  added 
for  profit.  The  original  appropriation  was  $5,000,  but  owinj; 
to  the  severe  weather  this  amount  was  increased  later  to 
$8,000  and  finally  to  $12,000.  The  transaction  indicates  the 
extent  to  which  the  convenient  electrical  method  of  re- 
uioving  frozen  obstructions  in  underground  pipes  is  used. 
*     *     * 

iiiK  Oh.soi.kscence  ok  the  Hok.se. — That  it  is  only  a 
question  of  time  before  cities  will  take  some  lethal  action 
to  remove  the  horse  from  the  streets  is  the  opinion  of  Mr. 
Gleeson  Murphy,  vice-president  of  General  Motors  Truck 
Company.  It  is,  he  says,  simply  a  matter  of  education  and 
time,  but  that  time  will  surely  come,  and  within  the  next 
decade  or  so.  "To-day  the  horse  is  a  municipal  luxury. 
He  necessitates  the  expenditure  of  hundreds  of  thousands 
to  keep  the  streets  clean  and  is  a  menace  to  health,  espe- 
cially in  the  crowded  city  districts.  The  horse  has  retarded 
the  proper  sanitation  of  cities  more  than  any  other  one 
obstacle.  We  have  tolerated  the  horse  all  these  years  be- 
cause he  has  been  a  necessity,  but  his  day  of  usefulness  is 
past;  he  is  going  into  decline.  For  thousands  of  years  he 
has  been  a  common  beast  of  burden,  but  the  horseless 
vehicle  has  been  his  undoing.  His  day  of  supremacy  is 
now  a  matter  of  history.  Companies  with  a  large  number 
of  horse-drawn  vehicles  are  already  fretting  about  the 
coming  of  summer.  Last  year  during  one  of  the  warm 
spells  over  1200  horses  dropped  dead  in  New  York,  and 
these  fatalities  covered  a  period  of  but  six  days.  The 
trouble  and  annoyance,  the  amount  of  money  lost  and  the 
disappointments  caused  make  this  single  condition  a  great 
factor  in  advancing  the  motor  truck." 

Model  of  Electrically  Operated  Locks  of  the 
Panama  Canal. — A  working  model  of  a  section  of  the 
locks  of  the  Panama  Canal  has  been  constructed  at  the 
Gorgona  shops  by  the  model  maker,  Taylor  T.  Curran.  It 
is  on  a  scale  of  Yi  in.  to  i  ft.,  and  show^s  not  only  the  con- 
struction of  the  lock  chambers,  but  also  the  method  of 
operating  the  gates  and  other  machinery.  In  the  model  a 
wooden  frame  takes  the  place  of  the  steel  girders,  and  upon 
this,  to  represent  the  steel  sheathing  of  the  gates,  sheet 
copper  has  been  tacked  by  means  of  escutcheon  pins,  one 
to  represent  every  rivet,  in  all  about  115,000  pins.  On  the 
lock  walls  are  the  gate-operating  machines,  the  large  bull 
wheels,  with  strut  or  arm  stretching  out  to  open  and  close 
the  gates.  These  wheels  and  the  mechanism  that  run  them 
are  also  to  scale  and  in  exact  duplicate  of  the  large 
machines,  except  that  they  are  operated  by  a  i/15-hp  motor. 
The  motors  are  carefully  rated  so  as  to  represent  the 
motors  in  operating  condition.  The  miter-forcing  machine 
is  also  on  the  model,  run  by  a  toy  motor.  On  the  coping  of 
the  model  are  shown  the  tracks,  rack  and  conductor  slots 
of  the  electric  locomotives  for  towing  ships  through  the 
locks  as  well  as  lamp-posts,  manholes,  snubbing  hooks  and 
other  small  accessories  to  a  large  lock.  The  chambers  of 
the  rising  stem  gate  valve  machines  and  of  the  cylindrical 
valve  machines  have  been  left  open  so  that  one  may  see 
the  operation  of  the  machinery.  Each  of  the  valves  is  run 
by  a  i-15-hp  motor,  and  the  machines  are  equipped  with 
the  proper  limit  devices  so  that  the  operation  is  automatic- 
ally controlled.  The  chain-fender  machine,  described  in 
the  Electrical  World.  Nov.  4,  191 1,  is  built  with  the  view  of 
connecting  it  with  a  city  wafer  main.  The  model  will  be 
on  exhibition  at  the  International  Navigation  Congress  in 
Philadelphia.  May  23  to  28,  and  later  will  probably  form 
part  of  the  Canal  exhibit  at  the  exposition  in  San 
Francisco. 
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CoMMONWEAI.I  11    FOLSON    CoMrANY    .SeCTKJN. — At   3    MR 

ing  of  the  couunercial  division  of  the  (  onnnonweallh  ]• 
son  Conipany  .Sfction  of  the  .\.  !•"..  L.  A.  held  in  (hie; 
on  April  16  .Mr.  John  VV.  herguson  read  a  paper  on  "'! 
Relation  Between  the  Company  and  the  Public,"  aiul  \ 
followed  by  Mr.  R.  Macrae,  who  presented  a  pa])er 
■'The  h'lectric  Vehicle."  Mr.  O.  R.  llogue  presided  at 
meeting,  and  there  was  a  brief  but  interesting  discussi 
Music  was  furnished  In    the  N.  1''.   L.  A.  orchestra. 


Meeting  of  the  I'^mi-ikk  .State  Association. — A  mi 
ing  of  the  l-'mpire  State  (^as  &  I"llectric  Association  ^ 
announced  to  be  held  in  Schenectady  on  April  26, 
session  was  devoted  to  the  discussion  of  accounting  qi 
tions.  It  was  requested  by  the  conmiittee  on  arrangenu 
that  each  company  submit  to  the  chairman  of  the  accoi 
ing  committee,  Mr.  F.  S.  .Scobell,  of  Rochester,  suggest! 
regarding  modifications  desired  in  the  classification 
accounts. 

*  *     * 

Convention  of  Municipal  Electricians. — The  next 
nual  convention '  of  the  International  Association 
Municipal  Electricians  will  be  held  at  Peoria,  111.,  A 
26-30.  Last  week  President  John  VV.  Kelly,  Jr.,  of  Came 
N.  J.,  Secretary  Clarence  R.  George,  of  Houston,  Tex., 
Messrs.  John  Berry,  of  Indianapolis,  and  F.  F.  Sto 
of  Chicago,  members  of  the  executive  committee,  vis 
Peoria  as  guests  of  Mr.  W.  E.  Wallgamott,  chairman 
that  committee,  to  complete  arrarigements  for  the  com 
tion. 

*  *     * 

Mississippi  Electric  Association  Convention. — At 
fourth  annual  convention  of  the  Mississippi  Electric  A 
ciation,  to  be  held  in  Vicksburg  on  May  28,  29  and  30, 
following  papers  will  be  presented:  Review  of  the 
vclopment  and  Present  Types  of  Induction  Meters,  by 
R.  C.  Lanphier;  Grounding  of  Secondaries,  by  Mr.  J 
Robertson ;  Transformers  and  Induction  Regulators,  by 
C.  E.  Allen ;  Rates  for  Electric  Service,  by  Mr.  G.  S.  I\ 
rill;  Mixed-Pressure  and  Low-Pressure  Turbines  in  Rat. 
up  to  750  Kw,  by  Mr.  H.  E.  Bussey;  Hand-Fired 
Mechanically  Fired  Coal,  by  Mr.  W.  F.  Gorenflo.  On 
evening  of  May  29  General  George  H.  Harries,  treas- 
of  the  National  Electric  Light  Association,  will  delivei 
address,  the  meeting  being  open  to  the  public.  Follov 
this  address  the  Sons  of  Jove  will  hold  their  annual 
juvenation.  The  president  of  the  association  is  Mr.  . 
Abbott,   Jackson,   Miss.,   and   the   secretary   is   Mr.    A. 

Jones,  McComb,  Miss. 

*  *     * 

American  Physical  Society  Meeting. — At  a  mee 
of  the  American  Physical  Society  at  Cambridge,  Mass. 
April  27,  the  following  papers  to  be  presented  are  of 
terest  to  electrical  engineers  :  Changes  in  the  Dielectric  ( 
stant  Produced  by  Strain,  by  Messrs.  E.  P.  Adams  and  C 
Heaps,  Princeton  University ;  Rotations  in  the  Metallic 
by  Prof.  W.  G.  Cady,  Wesleyan  University;  Variai' 
from  Lambert's  Cosine  Law  of  the  Emission  from  T 
stcn  and  Carbon  at  Glowing  Temperatures,  by  Mr.  A 
Worthing,  Cleveland ;  Variation  of  Electrical  Resistanc 
Oxides  zvith  Temperature,  by  Mr.  A.  A.  Somerville,  i 
nell  University;  Control  of  the  Condenser  Disch  i 
Through  Electric  Spark  by  Ultra-Violet  Radiationsl 
Mr.  William  O.  Sawtelle,  Harvard  University;  The  Mi 
mum  Intensity  of  Magnetization  in  Iron,  by  Prof.  E' 
Pierce,  Harvard  University;  Oscillographic  Study  of  ^ 
rent  Charges  Produced  by  a  Carbon  Transmitter  in  U 
and  Wireless  Telegraphy,  by  Messrs.  G.  W.  Pierce  1 
E.  L.  Chaffee,  Harvard  University;  The  Addition  of  Li 
nositics  of  Different  Color,  by  Dr.  Herbert  E.  Ives.  > 
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INNEAPOLIS  GENERAL  ELECTRIC 
COMPANY'S  NEW  POWER  SYSTEM 


I. 


neral  Layout  and  Construction  Details  of  New  System 
placing  Main  Generating  Station  Destroyed  by  Fire. 


000-kw  Generating  Station,  30,000-kw  Distributing  Station, 
2,000-kw  Substation  and  9  Miles  of  Underground 
Transmission   Lines   Completed  in 
Seven  Months 


T  is  perhaps  the  usual  history  of  large  disasters  to  prop- 
erty that  the  benefit  derived  from  the  opportunity  to 
build   anev^'   ultimately    outw^eighs   the    initial   setback, 
is   quite   exceptional,   however,    for   such    a    reaction   to 
ne  very  swiftly,  and  when  it  is  experienced  in  not  nuicli 


through  in  a  trifle  more  tlian  eiglit  months  frcjm  tlic  time 
of  the  fire  and  within  about  seven  montiis  from  tlic  time  the 
contract  was  signed. 

The  services  of  the  Stone  &  Webster  Lngineering  Cor- 
poration of  Boston  were  secured  for  the  engineering  and 
construction,  and  this  afforded  a  striking  demonstration  of 
the  rapidity  with  which  the  resources  of  a  large  and  flexible 
engineering  organization  can  be  brought  to  bear  in  sucli  an 
emergency. 

The  contract  was  signed  on  Feb.  1,  191 1,  when  only  the 
most  general  requirements  had  been  determined  and  before 
any  detail  plans  whatsoever  were  known.  The  contract 
was  drawn  on  the  "cost  plus"  basis  and  covered  the  entire 
engineering  and  construction.  This  arrangement  advanced 
the  work  several  months  over  tbe  best  time  possible  by 
"lump  sum"  contracting,  because  it  was  possible  to  begin 
active  work  in  the  field  immediately  and  without  waiting 
lr)r  detail   jjlans   anrl   specifications. 


Fig.    1 — Turbine-Room    in    Riverside    Station. 


■e  than  half  a  year,  as  was  the  case  with  Ihe  Mni- 
polis  (ieneral  Electric  Company  after  the  complete  de- 
letion of  its  main  generating  station  by  fire  on  Jan.  6, 
I,  the  circumstances  may  fairly  be  recorded  as  extraordi- 

r. 

new  generating  station  of  15,000-kw  maximum  rating, 
;w  distributing  station  with  30,coo-kw  rating  on  the  old 
IS  and  a  new  lighting  substation  of  2000-kw  rating,  with 
extensive  storage  battery,  each  station  modern  in  every 
icular  of  design,  construction  and  equipment,  were 
t  and  connected  with  one  another  by  9  miles  of  under- 
ind  transmission  lines  and  relay  tie  lines,  the  entire 
em  being  placed  in  operation  during  the  month  of 
tember,  as  noted  in  our  issue  dated  Sept.  23,  191 1.  Pre- 
is  to  the  fire  none  of  the  old  plans  upon  which  this  work 
ased   existed,   so   that    the   entire    undertaking   was   put 


.\  general  superintendent  was  picked  and  in  co-operation 
with  the  general  officers  of  the  company  he  formed  his 
organization.  In  about  a  fortnight,  or,  to  be  exact,  on 
Feb.  15,  this  organization,  with  office  engineering,  field 
engineering,  accounting,  purchasing,  inspecting,  transporta- 
tion and  construction  departments,  was  established  in  a 
suite  of  offices  in  the  business  center  of  Minneapolis.  The 
office  organization  comprised  between  fifty  and  sixty  people, 
most  of  them  being  engineers,  accountants,  construction 
men,  draftsmen,  etc.,  who  were  already  on  the  pavroll  of 
the  company,  either  in  the  Boston  office  or  in  the  various 
branch  offices  and  job  offices  throughout  the  country.  The 
plan  of  organization  for  the  job  is  shown  in  the  aceoni- 
ganying  diagram.  On  account  of  the  necessity  for  speed, 
a  great  deal  more  of  the  designing  was  done  on  the  ground 
than    is   usually   tbe   case,   but   the   headquarters   office    was 
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availalilf    lOr    conciliation    on    special    (incslioiis    citluT    of 
dfsij^n    or   constrnction. 

'l"hc  work  was  puslicd  \\'\^\\{  and  day  diiruij;  llic  jjcriod 
of  the  most  iini)ortant  construction,  and  at  the  licight  900 
men  were  employed  in  the  lield.  In  the  olVice  the  i)roj.jrcss 
of  manufacture  and  shi|)mcni  of  c(|nipment  and  ai)])aratu>. 
was    followed   by   special   schedules.      Insjx-ctors   used    these 
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Fig.  2 — Map  of   Minneapolis  General   Electric  Company's   System 

schedules  in  getting  the  machinery  out  of  the  shops  and  on 
the  road,  and  men  experienced  in  routing  and  tracing  ship- 
ments got  the  most  rapid  transportation  obtainable.  By 
constantly  comparing  what  was  being  accomplished  each 
day  in  the  manufacturers'  shops,  in  shipping  and  in  actual 
construction,  with  the  prearranged  schedules  covering  these 
various  phases,  the  pace  was  kept  up. 

The  economic  result  of  this  seven  months'  vigorous  cam- 
paign of  engineering  and  construction  has  been  to  provide 
The  Minneapolis  General  Electric  Company  with  a  com- 
plete duplicate  system  for  supplying  energy.  An  immense 
amount  of  copper  has  been  installed  in  the  new  conduit 
lines  tying  the  new  lighting  substation,  known  as  the  Sixth 


Street  station,  in  with  the  old  direcl-ciirrenl  station,  know 
as  the  i'ifth  .Street  station,  so  as  to  equalize  and  distribut 
the  load.  These  two  direct -current  substations  are  no\ 
not  only  supplied  with  energy  by  high-tension  altcrnatin 
current  directly  from  the  hydroelectric  plant  of  the  com 
l)any  at  'laylor's  I-'alls,  but  each  of  them  has  a  direct  in 
d(|)(ndeiu    source  of   sujjply   from   the   new   steam   statior 

In  case  of  the  failure  or  iiitei 
ruption  of  any  one  of  the  ui 
derground  transmission  cable 
the  service  to  the  consunv 
would  be  unaffected.  The  altc, 
nating-current  stations,  of  whir 
there  were  several  existing  bi 
fore  the  reconstruction,  all  ft 
wholesale  distribution,  are  cdi 
nected  through  the  new  di: 
tributing  station  both  with  ti 
water-power  plant  and  ft 
steam  generating  station. 

The    extent    and    complexif 
of  the  service  afforded   by  tl 
company  necessitated  some  stuf 
before  the  new  plans  for  tran 
forming    and    distributing    tl 
energy    were    fully    determine 
but  the  equipment  rating  of  tl 
new  generating  station,   knov 
as    the    Riverside    station,    w 
at  once  settled  and  constructif 
begun  as  soon  as  a  satisfacto 
site   was   located.     This   site 
on   a   nine-acre   tract   3.5   mil 
above  the  city  on  the  right  bai 
of    the    Mississippi    River    a; 
about  half  a  mile  from  the  ma 
tracks  of  the   Northern   Paci 
Railroad.     Ground  was   brok 
for    the    Riverside    station 
Feb.  27,  the  first  generator  \\ 
operated  Aug.   i,  and  the  pi; 
was   turned   over   to   the   o] 
ating  company  on   Sept.  7. 

The  old   Main   Street  stat; 

which    was    destroyed    was 

cated  on  the  east  bank  of  t 

Mississippi,    opposite    the   he. 

of   the  city,  near  the  mill  d 

trict.      The   old   plant   was  1 

only  the  main  steam  generati 

station  of  the  Minneapolis  Gi 

eral  Electric  Company,  but  v 

also  the  distributing  station  . 

the  bulk  of   the   energy  of    • 

Taylor's       Falls      hydroelect: 

plant,  with   a   i6,ooo-kw  gen- 

ating  equipment.     Four  13,2- 

volt   lines   from   a   high-tens  1 

substation  in  the  outskirts  of  - 

city    entered    the    Main    Strt 

station,  while  coming  out  of  it  there  were  cables  to   - 

various  substations  and  a  large  number  of  feeders  for  b  1 

alternating-current  and  direct-current  service.     These  c  - 

siderations   practically   necessitated   the   construction  o:i 

new  distributing  station  at  this  point;  but  this  was  not  ■• 

In  the   old   Main   Street   station  there  was  a  considers e 

hydraulic  equipment  of  which  the  portions  below  the  engi - 

room  floor,  including  the  penstocks,  wheel  pits,  draft  tus 

and  tailrace  tunnels,  could  still  be  utilized.     The  new  Mn 

Street  station  was,  therefore,  designed  as  a  combined  <• 

tributing  and  hydroelectric  generating  station. 

After  the  fire  the  removal  of  scrap  metal  which  had  o\ 
posed  the  machinery  was  not  completed  until  April  i,  anc,ft 
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at  (late  the  riiius  were  turned  over  to  the  constructing 
gineers.  'Ihc  new  Main  Street  station  was  completed  in 
out  five  months.  The  second  substation,  to  take  care  of 
e  expanding  lighting  service  and  located  on  Sixth  Street 
ar  the  center  of  the  city,  was  built  at  the  same  time,  being 
gun  on  April  4  and  comple'ed  in  August. 
The  Riverside  station  is  connected  with  the  Main  Street 
ition  by  two  5000-kw  cables  having  a  length  of  3  miles 
d  with  the  Edison  station  by  one  500G-kw  cable  having  a 
igth  of  4.5  miles.  The  Main  Street  and  the  Edison  sub- 
itions  have  a  5000-kw  relay  tie  line  1.5  miles  long  between 
em.  Out  of  the  Riverside  station  the  5000-kw  cables  arc 
rricd  in  a  conduit  for  approximately  2.75  miles  down  the 
'^er  to  Central  Avenue.  At  this  [)oint  one  of  the  5000-kw 
bles  branches  off  and  crosses  the  two  arms  of  the  river 

well  as  Nicollet  Island,  which  divides  them.  The  river 
Dssing  is  on  the  highway  bridges,  the  cable  being  carried 

fiber-lined  pipe  beneath  the  roadway.  I'^om  Centra] 
renue  the  5000-kw  cable  continues  down  the  river  to  the 
ain  Street  station,  approximately  1500  ft.  below  the 
ntral  Avenue  bridges.  The  tie  line  from  the  Main  Street 
ition  to  the  lighting  substation  also  crosses  the  river  on 
;  Central  Avenue  bridges.  The  high-tension  conduit, 
lich  is  of  tile  and  concrete  construction,  has  six  ducts 
Dm  the  Riverside  station  to  the  Main  Street  station  and 
ross  Nicollet  Island.  West  of  the  river  it  is  enlarged  to 
elve  ducts  for  approximately  0.75  mile,  and  finally  to 
irty-two  ducts  for  a  short  stretch  between  the  main  ieed- 
l  point  for  the  lighting  service  and  the  Edison  substation. 
The  improved  facilities  of  The  Minneapolis  General  Elec- 
C  Company  for  meeting  the  demands  of  a  large  and  grow- 
r  manufacturing  city  will  appear  on  comparison  of  the 
ssent  conditions  with  those  which  existed  before  the  fire, 
•rmerly  the  only  relay  for  the  Taylor's  Ealls  plant,  40 
les  distant  on  the  St.  Croix  River,  was  the  old  Main 
reet  station.  Two  transmission  lines,  each  capable  of 
frying  the  entire  load,  connected  the  Taylor's  Falls  plant 
th  the  city,  but  even  this  arrangement  was  not  considered 
sufficient  guarantee  against  interruption  by  lightning  or 
sak-down  in  the  plant  itself. 

Unaided  by  the  Taylor's  Falls  plant,  the  Main  Street 
Ition  was  incapable  of  maintaining  full  service  except  in 
;  downtown  district.  It  contained  2360  hp  in  waterwhecls, 
00  hp  in  reciprocating  engines  belted  to  generators  and  a 
00-kw  turbo-generator,  a  total  effective  generating  equip- 
;nt  rating  of  not  more  than  5000  kw.  The  new  Riverside 
Ition,  on  the  other  hand,  has  a  normal  rating  of  12,000  kw 
d  a  two-hour  overload  rating  of  15,000  kw.    To  this  must 

added  the  water-power  at  Main  Street  now  rated  at 
00  kw,  making  a  total  relay  of  17,200  kw,  practically 
plicating  the  equipment  rating  of  the  Taylor's  Falls  plant 
d  making  it  economically  possible,  so  far  as  the  com- 
ny's  customers  are  concerned,  to  disregard  the  extreme 
v-water  periods  which  have  so  affected  other  water-power 
dertakings  in  the  upper  Mississippi  Valley.  This  liberal 
ovision  for  the  future  is  made  necessary  not  only  by  the 
pid  growth  of  the  lighting  and  motor-service  demands,  but 


tributing  conduits  are  also  ample  for  future  growth,  spare- 
ducts  being  provided  for  drawing  in  additional  cables  up  to 
a  30,000-kw  equipment. 

At  the  time  of  the  fire  the  company  was  supplying  energy 
in  a  variety  of  forms.  There  were  three  direct-current  sys- 
tems, one  for  22C-volt.  three-wire  lighting  and  motor  service, 
supplied  with  energy  by  rotary  converters  in  the  substation 
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Fig.  4 — Main  Street  Station. 

known  as  the  Fifth  Street  station  and  a  small  auxiliary 
station ;  one  for  the  municipal  street  arc  lighting,  for  which 
Minneapolis  is  justly  famous,  and  one  a  500-volt  motor- 
service  system  with  a  connected  load  of  about  3200  hp,  most 
of  it  in  elevators.  There  were  also  two  alternating-current 
systems  supplied  with  energy  by  the  company  and  largely 
dependent  on  the  Main  Street  station.  One  was  a  2300-volt, 
single-phase  lighting  system  and  the  other  a  2300-volt.  three- 
phase  motor-service  system.  There  was  also  a  35-cycle 
system  simply  for  operating  some  of  the  company's  lighting 
service  rotary  converters  above  mentioned.  During  a  recent 
month  the  maximum  peak  loads  on  the  various  systems 
respectively  were:  Three-phase  motor  service,  5ico-kw; 
direct-current,  220-volt,  3600-kw;  single-phase  lighting, 
2200  kw ;  municipal  arc  lighting,  750  kw,  and  500-volt  direct- 
current  motor  service,  600  kw. 

Every  service  of  the  company  can  now  be  taken  care  of 
on  a  very  much  enlarged  scale  than  l)cfore  the  fire  with 
two  exceptions.  The  500-volt  direct-current  motor  load  is 
not  expected  to  grow,  and  is,  therefore,  provided  for  by 
new  generating  equipment  only  slightly  greater  in  rating 
than  the  old  equipment,  and  the  regular  operation  of  the 
35-cycle  system  is  discontinued,  the  rotary  converters  being 
held  simply  as  a  reserve. 

Before  the  fire  the  lighting  service  converting  equipment 
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F^g.  3 — Organization   Chart. 


the  importance  of  affording  continuous  and  reliable 
Aver  to  the  large  wholesale  consumers  such  as  the  flour 
ills,  one  of  which  is  now  taking  3000  hp.  The  Riverside 
Ition  is  expected  to  come  into  more  or  less  complete 
leration,  but  it  is  built  on  the  unit  plan,  and  the  size  of 
e  lot  will  permit  enlargement  to  almost  any  extent  to  keep 
ce  with  the  natural  growth  of  the  city.     The  main  dis- 


consisted  of  four  looo-kw,  6o-cycle  rotary  converters  in 
the  Fifth  Street  substation.  1050  kw  in  small  35-cycle  con- 
verters divided  between  Fifth  Street  and  the  small  auxiliary 
substation,  and  a  storage  battery  of  2000  kw,  one-hour 
rating.  Replacmg  the  small  converters,  there  are  two  1000- 
kw  motor-generators  and  a  storage  battery  with  a  maximum 
rating  of  16.000  amp,  all  of  this  equipment  being  located  in 
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tlic  lu-w  Sixlli  Siroft  siil)^l;iti(>ii.  I'lu-  lusv  stor.im,'  ImIIiiv 
is  l;»rj;c  ciu)iij;li  to  carry  llif  tiitirc  (lin-cl-curri'iit  lijililiii}.; 
load  at  tin-  pn-sciit  time  for  a  period  of  ten  luiiiutes,  and  it 
will  kii-ji  tlir  pressure  coiislanl  iiiider  any  variation  of  load. 
After  tlie  fire  the  dircct-eurreiit  linlitin^  service  was 
restored  by  energy  purchased  from  the  Twin  City  Rapid 
Transit  Company,  but  two  of  the  main  cal)les  were  shortly 
oonnecteil  aroiuui  the  ruins  of  the  Main  Street  station  so 
that  tile  I'ifth  Street  substation  could  receive  enerj^y  for 
the  direct-current  lii;htinjj  service  directly  from  the  Taylor'^ 
balls  plant.  This  emer};ency  measure  was  followed  within 
a  month  by  the  operation  of  a  tcmi)orary  combined  gen- 
erating station  and  substation  erected  by  the  constructing 
engineers  alongside  the  Main  Street  ruins.  This  station 
containeil  a  2000-kw  steam  turbine  rented  from  the  General 
Electric  Company  and  erected  in  a  space  provided  by  re- 
moving some  of  the  boilers  of  the  old  Main  Street  station. 


lighting  and  street  lighting  substation.  boriUMattiy  .it  lli< 
time  the  lire  occurred  there  were  several  old  arc  maclnnc! 
in  storage,  and  these  were  set  up  in  a  temporary  sub^t.dior 
on  Nicollet  Island  and  belted  to  500-volt  motors,  whicl 
were  run  with  energy  supplied  by  the  street-railway  com 
l)any  over  the  lighting  company's  distributing  lines.  In  j 
few  weeks  rectifier  sets  and  tub  transf(jrmers  with  <>n(.  ncv 
magnetite  arc  lamps  were  received  from  the  manufacini'  rs 
The  transformers  and  rectifier  sets  were  placed  111  ih< 
.Nicollet  Island  substation  and  su|jplicd  with  2300-volt  i m  rgr 
from  the  temporary  substation  at  Main  Street,  'ibis  re 
stored  the  mixed  street-lighting  service  oi  1470  lamps  will 
a  uniform  ccjuipment  of  1500  magnetite  lami)S.  With  th( 
completion  of  the  building  and  machinery  foundations  fo 
the  new  Main  Street  distributing  station,  the  transformer 
and  motor-generators  in  the  temporary  substation  wer 
moved  into  it,  as  were  also  the  rectifier  sets  and  tub  irans 


A  6000-kw  turbo-generators. 

B   Surface  condensers. 

C   Wheeler    20-in.    volute    circulating 

pumps,   direct-connected   to    11x15 

skinner  Engine,  175  r.p.ni. 
D   Pry   vacuum   pum|)s. 
E   Exciters. 

Fig.   5 — Cross-Section   of   Riverside   Station. 


F  Boiler-feed     pumps. 

G  Circulating  water  intake. 

H   Circulatirg    water    discharge. 

J   Transformers. 

K    Electrolytic  static  dischargers. 

L   Busbar  compartments. 


M  Oil   switches. 
P   Water  weigher. 
R   Feed-water   heater. 
S  600-hp.   boilers. 
T  Ashpit. 
BB   Coal    bunker. 


(The  boiler-room  was  not  injured  by  the  fire.)  This  turbine 
was  conmected  to  a  set  of  three  looo-kw,  2300/13, 200-volt 
step-up  transformers  (the  only  electrical  equipment  saved 
from  the  fire),  and  these  in  turn  were  connected  to  a  tem- 
porary 13, 200-volt  bus.  Three  motor-service  lines  that 
formerly  ran  into  the  old  Main  Street  station  from  the  high- 
tension  substation  were  also  connected  to  this  bus,  and  the 
outgoing  feeders  to  the  direct-current  and  alternating-cur- 
rent substation,  which  had  been  cut  off  by  the  fire,  were 
also  connected  into  it.  The  feeders  which  supplied  energy  to 
the  single-phase  lighting  system,  twelve  in  number,  were 
connected  to  a  temporary  2300-volt  bus  in  the  emergency 
substation.  This  bus  was  connected  to  the  turbine  and  to 
the  1 3, 200-volt  bus  through  the  transformers  so  it  could  be 
fed  with  energy  directly  from  the  Taylor's  Falls  plant.  The 
rented  turbine,  therefore,  acted  as  a  relay  for  the  Taylor's 
Falls  plant  for  all  services  and  cut  down  the  purchase  of 
additional  energy  from  outside  sources.  The  company's 
500-volt  direct-current  motor  service  was  restored  by  in- 
stalling two  300-kw  motor-generators  in  the  temporary  sub- 
station at  Main  Street. 

These  provisions  took  care  of  everything  but  the  direct- 
current  municipal  arc  lighting.  Before  the  fire  there  were 
870  9.6-amp  open  arc  lamps  receiving  energy  from  a  collec- 
tion of  arc  machines  in  the  IMain  Street  station.  There 
were  also  600  6.6-amp  magnetite  arc  lamps  supplied  with 
energy  through  rectifier  sets,  300  lamps  being  connected 
with  the  old  Main  Street  station  and  300  with  a  single-phase 


formers    which    were    temporarily    located    in    the    NicoU 
Island  substation. 

In  a  subsequent  issue  will  be  described  in  detail  t 
Riverside  generating  station,  the  Main  Street  generatii 
station,  the  Sixth  Street  Edison  substation  and  the  undt 
ground  transmission  system. 


SPECIAL   INSULATORS   FOR    KEOKUK-ST.    LOU 
TRANSMISSION. 


Owing   to   the   use   of   300,000-circ.   mil,   nineteen-stra^ 
copper    cables    as    the    line    conductor    of    the    iio,ooo-V' 
transmission   line   from   the   Keokuk  water-power  plant 
the   Mississippi   River   Power   Company   to  the  city  of 
Louis,  140  miles  distant,  special  suspension-type  insulatJ 
having  a  mechanical  strength  beyond  that  of  any  insula' 
now    marketed    will    be    required    to    support    the    unusi 
weight  of  the  conductors.     The  double  towers  will  suop' 
two    circuits    or   six    300,000-circ.    mil    cables,    besides   1 
ground   wire,   while   a   second   transmission   line   will   la 
be  built  to  parallel  the  first  over  the  same  right-of-way. 
maximum  of  66.000  electrical   hp  is  contracted   for   in 
Louis,  and  either  circuit  alone  is  designed  to  convey  48,< 
hp.     The  first  pair  of  units  are  expected  to  be  operating^ 
Keokuk   by   next    spring,   while    the    entire    fifteen    will  e 
running  by  July,  1913. 


:l  27,   1512. 


ELECTRICAL     WORLD 


901 


sTWORK  OF  ELECTRICAL   CONDUCTORS— III. 


nciples  of  and   Simple  Methods  for   Designing  and 
■   Calculating  Network  Distribution  Systems. 


By  Francis  B.  Ckockek. 

~^II1C   two   previous    iiibtaliuciits   of   this   article,    wiiich 

appeared  in  the  issues  of  April  13  and  April  20,  gave 

an  outline  of  the  problems  encountered  in  designing 

work  systems  and  of  the  solution  that  may  be  found  for 

most  general  case.  In  the  present  concluding  instal- 
nt  a  description  is  given  of  the  "cutting-point"  method 
determining  the  currents  in  any  portion  of  a  network 
1  the  so-called  "tree  system"  of  current  distribution. 
'^he  "Cutting  Point"  Method. — This  method  may  be  em- 
yed  to  determine  analytically  the  flow  of  currents  in  a 
work  or  portion  thereof.  In  general,  each  mesh  of  a 
work  receives  current  at  one  point  and  supplies  current 
:he  loads  as  well  as  to  the  other  mains  connected  there- 
h.  Some  of  the  meshes  may  be  so  located  that  current 
ers  them  at  two  or  more  points,  or  they  may  be  in  a 
itral  position  so  that  no  current  flows  through  them,  as 
the  case  of  the  galvanometer  in  a  balanced  Wheatstone 
ige.  These  are  special  instances,  however,  and  the 
ditions  existing  in  them  will  be  brought  out  when  the 
thod  is  applied.  It  is  well  to  study  first  the  outermost 
shes  of  a  system,  especially  those  delivering  current  at 
ew  points  or  having  one  concentrated  load.  In  such  a 
e  the  entering  current  must  equal  the  load  unless  cur- 
t  is  also  conveyed  to  an  adjacent  mesh,  \vhich  may  be 
ited  as  an  additional  load.  In  the  beginning  it  is 
irable  to  select  meshes  for  which  the  conditions  are 
rly  simple. 

[Consider  a  single  mesh  receiving  current  at  one  point 
1  from  the  sides  of  which  current  is  delivered  to  several 
ds.  This  problem  is  practically  the  same  as  that  of  a 
iple  "ring  circuit,"  but  the  method  now  to  be  explained 
)f  more  general  application.  To  the  mesh  I  B  in  Fig.  14 
urrent  /  is  supplied  and  several  loads  i,  i^,  /,  and  i,  are 
inected.  The  various  resistances  between  the  points  at 
ich  current  enters  or  leaves  are  r,  r^,  r^,  r,  and  r^,  as 
iwn.  All  of  the  loads  except  one  are  supplied  precisely 
if  connected  to  a  circuit  with  two  branches.  In  most 
es,  however,  one  load  receives  current  from  both  direc- 
is  and  is  therefore  at  minimum  potential.  This  is 
led  the  cutting  or  partition  point  because  the  conductor 
lid  be  cut  there  and  that  particular  load  apportioned 
ween  the  two  paths  without  disturbing  conditions  upon 
m.  We  should  then  have  simply  a  circuit  divided  into 
)  branches.  This  point  is  important  because  it  has  maxi- 
m  drop  which  must  be  the  same  for  both  routes.  It 
y  be  located  approximately  by  starting  at  /  and  adding 

currents  J -|- /,,  etc.,  until  their  sum  exceeds  one-half 
/.  If,  however,  the  resistance  to  this  point  is  more  than 
f  of  r  -{-  i\  -\-  r.,  ~\-  r,  -{-  r^-\-  r^,,  then  the  preceding  one 
luld  be  chosen. 

rhe  load  i..  would  naturally  be  selected  as  receiving 
'est  voltage  and  therefore  the  correct  "cutting  point." 
it  is  not,  the  results  obtained  will  enable  the  right  oiif 
be  found.  If  current  flows  to  ?,  by  both  routes  but  in 
cnown  proportions,  then  the  contribution  from  one  direc- 
n  may  be  represented  as  x  and  that  from  the  other  direc- 
n  must  be  i.  —  x.  Of  course  the  fall  of  potential  from 
0  i,  must  be  the  same  by  both  paths ;  that  is, 

I  r->ri,  (r  +  r,)  +  ^  fr  +  r,  -f  r„) 

=  hr,+  (i,  —  x)   (r,  +  r,)  (18) 

c  loads  t.  etc.,  and  resistances  r,  etc.,  being  all  known, 

value  of  X  is  easily  found.  The  current  through  r  is 
■i^-]-x,  and  through  r,  is  /  minus  this  quantity.  The 
tage  drop  from  /  to  /,  is  found  by  substituting  the  value 
X  in  either  member  of  equation  (t8).  When  the  value 
md   for  X   is  greater  than   the  current  <lclivercd   at    the 


assumed  cutting  point,  then  the  latter  must  be  sought  fur- 
ther along  the  main  in  the  direction  toward  which  x  flows. 
1  he  correct  location  is  tiiat  for  which  .r  =  o  or  .r  is  a 
positive  quantity  less  than  the  load  at  that  point.  A  nega- 
tive value  for  x  shows  that  it  flows  away  from  the  point 
selected  and  not  toward  it,  so  that  the  true  cutting  point  is 
in  the  direction  thus  indicated. 

In  considering  a  set  of  conductors  fornung  two  meshes 
supplied  by  one  current  it  is  necessary  to  find  a  cutting 
point  for  each.  Assuming  these  as  for  the  single  mesh 
in  Fig.  14,  two  simultaneous  equations  are  obtained  with 
two  unknown  quantities,  and  for  n  meshes  there  would 
be  n  equations  with  n  unknown  quantities,  the  solution  of 
which  enables  the  currents  to  be  ascertained  for  all  parts 
of  the  given  network.  When  the  number  of  meshes  be- 
comes great  the  solution  of  the  equations  by  ordinary 
algebraic  methods  is  so  laborious  that  the  work  should  be 
facilitated   by   using  determinants. 

The  method  is  illustrated  by  applying  it  to  the  .single 
mesh  in  Fig.  14,  with  the  following  numerical  values: 
i  =  10  amp,  i,  =  20  amp,  i^  =  10  amp,  i,  =  30  amp;  ;■  =  0.01 
ohm,  r,  —  0.02  ohm,  r,  =  0.0 1  ohm,  r^  =  0.03  ohm  and  r, 
=  0.01  ohm.  When  these  are  substituted  in  equation  (18) 
it  is  found  that  x  —  o,  which  means  that  no  current  flows 
through  r.,  and  it  could  be  removed,  so  that  ;.,  is  literally  a 
"cutting  point,"  the  entire  load  there  being  supplied  through 


Fig.    14 — Single    Mesh    Supplying    Several    Derived    Currents. 

i\.  The  drop  from  /  to  i^  is  (10  X  o.oi) -j- (30  X  o-02) 
=  0.7  volt,  and  the  same  from  /  to  i,  through  r,  and  r,. 
Decreasing  the  resistances  or  currents  in  the  former  route 
or  increasing  them  in  the  latter  would  cause  current  to  flow 
to  tj  by  way  of  r„ ;  that  is,  x  >  o.  Converse  changes  make 
.r  <  0,  in  which  case  i,  is  the  point  of  lowest  potential, 
receiving  current  from  both  sides.  Any  current  that  merely 
"circulates"  through  the  mesh  to  other  mains  connected 
therewith,  for  example,  at  the  corner  B,  may  be  treated 
precisely  as  if  it  were  a  load  such  as  j. 

Netivorks  Considered  as  Consisting  of  "Trees." — In  the 
beginning  the  general  arrangement  of  a  network  and  flow 
of  current  therein  have  been  explained  in  relation  to  Figs. 
I  and  2.  In  the  same  simple  manner  almost  any  practical 
problem  in  the  design  or  study  of  networks  usually  may  be 
solved  with  sufficient  accuracy.  Consider  first  the  ideal 
case  in  which  one  set  of  mains  is  parallel  as  well  as  equi- 
distant and  the  other  set  also  parallel  and  equidistant  at 
right  angles  to  the  former.  The  two  sets  of  mains  are  con- 
nected at  each  point  of  intersection  to  form  the  positive 
network.  There  are  two  precisely  similar  sets  of  negative 
mains  not  shown  because  they  are  the  exact  counterpart 
of  the  positive  network,  carrying  in  each  section  the  same 
current  with  the  same  drop  in  voltage.  A  portion  of  such 
a  network  represented  in  Fig.  13  receives  energy  through 
five  feeders  at  the  points  A,  B.  C,  D  and  G,  represented  by 
heavy  black  dots.  This  network  is  supposed  to  extend  in 
all  directions  considerably  beyond  the  limits  of  the  diagram 
with  •  the  same  regularity  throughout.  For  example,  if 
each  small  square  such  as  KL  represents  a  city  block,  then 
the   same   number  of  amperes   is  taken   from  each   of  the 
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lour  scctiuiis  of  main  that  inclose  it.  The  direction  and 
relative  amount  of  current  in  the  various  paths  are  in(U 
cated  by  arrows.  It  is  sullicient  to  i)ut  them  in  one  (juarter 
A  I' li  C  of  the  diagram  because  each  of  the  other  tlirce 
quarters  would  correspoml  exactly.  In  fact,  one-half  of 
one  (|uarter  or  one-eij^hth  of  the  diaj.jram  tells  the  whole 
story  because  all  the  rest  is  merely  repetition.  This  portion 
G  J  II  is  marked  by  heavy  lines  in  I'"i>;.  15  and  represents 
the  whole  current  How  that  takes  place  from  any  oiu'  of 
the  feeders  in  each  of  the  four  directions. 

The  distribution  of  current  in  a  network  is  on  the  so- 
called  "tree  system";  that  is,  it  starts  from  the  feedinj^ 
point  by  the  conductor  G  g  corresponding  to  the  main 
trunk  of  a  tree  and  continuallydivides  itself  into  branches 
and  twigs.  This  branching  continues  until  it  meets  the 
currents  from  the  next  feeder,  which  have  spread  out  in  a 
similar  manner.  Such  a  meeting  is  shown  along  the  dotted 
line  EF  in  Fig.  15,  the  opposing  arrows  representing  cur- 
rents ironi  A  and  G  respectively.  Theoretically  the  net- 
work could  be  cut  along  that  line  without  affecting  the 
flow  of  the  currents.  Practically  the  line  EF  across  which 
no  current  passes   shifts   its  position   as   the  loads  change 


Fig.    15 — Portion    of   Ideal    Network. 


in  amount  and  location.  Nevertheless,  there  must  always 
be  a  neutral  point  on  every  current  path  between  neighbor- 
ing feeders,  and  a  neutral  line  can  be  drawn  through  these 
points,  but  it  may  not  be  straight.  In  practice,  however, 
what  is  a  neutral  point  at  one  hour  of  the  day  may  at 
some  other  time  have  a  heavy  current  through  it.  Inspec- 
tion of  the  diagram  shows  that  all  of  the  current  from 
each  feeder  must  be  carried  first  by  a  few  mains,  which 
in  this  case  number  four.  It  is  also  evident  that  this  cur- 
rent tends  to  divide  itself  among  the  branching  mains  into 
small  fractions,  for  example,  first  into  three  parts  at  g  and 
then  into  five  parts  between  H  and  /.  Moreover,  current  is 
ordinarily  being  taken  from  the  mains  by  the  numerous 
loads  connected  to  them,  so  that  its  total  value  is  rapidly 
diminishing  as  the  paths  for  it  increase.  This  example  is 
ideal,  but  a  commercial  network  is  not  very  different  in 
regard  to  these  general  facts.  The  average  conditions, 
especially  when  it  is  large  and  well  designed,  almost  neces- 
sarily approach  the  ideal  case.  Any  considerable  departure 
from  this  would  usually  be  due  to  excessive  loads  on  some 
conductors  or  very  little  load  on  others,  either  of  which 
conditions  should  be  avoided.  It  is  not  practicable  to  help 
matters  by  connecting  loads  at  or  near  the  neutral  points 
of  the  mains,  because  all  the  current  must  start  from  the 


feeding  jjoints  by  comparatively  few  paths  and  the  furthi 
it  travels  along  the  mains  the  greater  the  drop  and  lo 
energy.  In  short,  it  is  particularly  desirable  to  place  tl 
heavy  loads  near  the  feeders.  It  is  possible  t(j  use  mait 
of  larger  cross-section  near  the  feeding  jxiints,  but  it  m 
later  become  necessary  t(j  change  or  increase  the  nunil- 
of  the  latter,  and  it  is  generally  desirable  to  hav(  mi 
formity  in  sizes.  'J'he  advantages  of  continuity  of  st  i  vi( 
and  uniformity  of  voltage  secured  by  networks  are  s(j  ^rc; 
tliat  they  warrant  their  adoption  for  large  or  importai 
systems  of  distribution,  in  spite  of  the  rather  awkward  fa^ 
just   pointed  out. 

With  the  uniform  conditions  in  big.  15,  values  of  cu 
rent  and  drop  in  the  different  parts  of  a  network  are  easi 
determined.  In  each  of  the  "trees,"  such  as  GHJ,  ini 
which  the  system  may  be  divided  the  total  load  is  suppli( 
by  G  g.  'iliis  amount  less  the  current  taken  by  the  load  r 
G  g  divides  into  three  parts  at  g.  Their  proportion  d 
pends  upon  the  resistances  of  the  respective  paths  and  upc 
the  loads  supplied  by  them,  but  in  most  cases  may  be  a 
sumcd  to  be  an  equal  partition  between  them,  and  is  like 
on  the  average  to  approximate  closely  to  this  assumptio 
Of  course,  if  there  is  a  definite  and  considerable  load  upc 
any  one  main,  it  will  have  to  supply  that  in  addition  to  i 
general  share  of  the  energy,  and  the  current  assigned 
it  must  include  both.  The  calculation  is  made  in  tl 
simple  manner  explained  in   relation  to  Fig.  2. 

In  most  cases  this  very  easy  determination  would  gi- 
results  as  reliable  as  those  obtained  by  the  very  laborio 
methods  that  have  been  set  forth.  The  main  G  g  an 
under  some  circumstances  furnish  current  to  the  neighbo 
ing  "tree"  G  E  H  as  well  as  to  its  own  "tree"  GH  J,h 
the  latter  may  also  sometimes  receive  current  through  t 
main  G  L,  thus  tending  to  equalize  matters.  The  loa 
supplied  by  each  "tree"  are  known  or  may  be  estimat 
and  their  total  is  the  current  conveyed  by  each  trunk  su 
as  G  g. 

A  square  is  drawn  around  any  feeding  point  as  a  cent 
at  a  distance  less  than  that  of  the  nearest  neutral  point 
any  of  the  mains  supplied  by  the  feeder,  for  example,  t 
dotted  square  in  Fig.  15.  This  square  cuts  a  certain  nu 
her  of  mains,  and  evidently  the  total  current  flowing  ( 
through  them  at  their  points  of  intersection  with  the  squ; 
equals  the  current  in  the  feeder  less  the  load  suppl 
within  the  square.  Hence  the  average  current  in  each 
the  mains  thus  intersected  is  found  by  dividing  this  curri 
by  the  number  of  mains.  Some  of  them  are  usually  loa( 
more  than  others,  but  the  average  holds  true  and  is. 
guide  in  determining  currents  and  drop  in  the  various  s 
tions  of  main.  Several  concentric  squares  may  be 
scribed  in  this  way  beginning  with  a  small  one,  thus  asc  • 
taining  the  average  load  at  any  desired  distance  from  ■ 
feeding  point.  There  is  a  certain  size  of  square  wit  1 
which  the  load  is  equal  to  the  feeder  current.  For  : 
feeding  point  G  in  Fig.  15  this  square  is  drawn  throU 
the  points  EF  J  H  and  intersects  all  of  the  mains  at  tlr 
neutral  points;  that  is,  no  current  passes  either  into  or  t 
of  it,  as  indicated  along  the  line  EF,  which  is  one  of  5 
sides.  In  most  practical  networks  the  mains  are  more  r 
less  irregular  in  their  direction  as  well  as  spacing  and  2 
load,  feeding  points,  feeder  voltages,  etc.,  are  not  unifo  ;■ 
Xevertheless,  the  streets  of  cities  usually  approximat  a 
rectangular  arrangement  that  may  be  treated  substanti  v 
the  same  as  the  network  in  Fig.  15;  even  if  they  are  't 
rectangular,  most  of  the  conditions  brought  out  in  r  - 
tion  to  Fig.  15"  are  applicable  to  them  with  local  modif;- 
tions  apparent  in  each  case.  Mains  that  are  neither  par; -I 
nor  equally  spaced  must  distribute  the  current  in  e^  y 
direction  from  the  feeding  points  and  there  must  b  a 
neutral  point  on  each  current  path  connecting  two  adja^t 
ones  so  that  a  line  through  these  neutral  points  exa.y 
incloses  the  area  of  action  of  a  feeder.  It  is  not  difli '^ 
to  mark  out  these  areas  of  influence  fairlv  close  to  t  t 
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jal  boundaries  upon  a  map  of  a  network  giving  the  load 
plied  in  each  block.  Where  mains  are  closer  to  each 
er  the  feeding  points  would  usually  be  located  corre- 
ndingly  nearer  together.  For  example,  the  irregular 
work  in  I""ig.  16,  with  a  normal  distribution  of  load, 
uld  be  well  supplied  by  feeders  connected  to  the  points 
B,  C  and  D.  These  would  serve  respectively  the  four 
•tions  into  which  the  system  is  divided  by  the  vertical 

K 


Fig.   16 — Irregular  Network. 


t  E  F  and  horizontal  dotted  line  G  H.  If  the  current 
isumed  in  district  G  F  is  greater  than  in  district  G  E, 
;n  the  dotted  line  should  be  shifted  toward  D  until 
lality  of  load  is  obtained. 

Ml  of  the  methods  and  statements  herein  apply  equally 
11  to  an  existing  network,  in  which  the  location  of  mains, 
tribution  of  load  and  other  facts  are  known,  and  to 
:  design  for  a  system  to  be  installed,  the  loads  being 
imated  or  ascertained  by  a  canvass  of  the  prospective 
isumers  in  the  latter  case. 

'Construction  of  Nctivorks. — As  already  stated,  it  has 
;n  customary  in  this  country  to  construct  networks  with 
es  of  mains  that  have  been  found  by  experience  to  be 
table  for  a  few  cities  having  a  similar  density  of  popu- 
ion,  character  of  service,  etc.     In  New  York  City  mains 

200,000  and  350,000  circ.  mils  are  the  two  standard 
es  and  there  is  a  strong  tendency  to  adopt  the  larger 
e  exclusively.  In  each  case  a  plan  of  the  given  district 
)uld  be  made,  and  lines  representing  the  proposed  mains 
:n  drawn.  A  main  (two-wire  or  three-wire  as  the  case 
y  be)  is  run  through  each  street,  or  two  mains  may  be 
d,  one  on  each  side,  in  order  to  reduce  the  trouble  of 
king  house   connections.     In   unimportant   streets,   with 

customers,  the  mains  may  be  omitted  or  put  in  later, 
bere  the  mains  intersect  they  are  so  connected  that  all 
!  -|-  conductors  (of  which  there  are  usually  four  or 
:ht)  are  brought  together;  the  same  plan  is  used  for 
I  —  conductors,  and  also  for  the  dr  conductors  in  a 
•ee-wire  system.  The  connections  of  four  -|-  wires  and 
ir  —  wires  in  a  two-wire  system  are  represented  respec- 
ely  at  /  and  A^  in  Fig.  i.  Having  thus  laid  out  the 
:ire  network,  certain  feeding  points  are  then  chosen. 
ere  is  no  absolute  rule  for  determining  their  position, 
t  they  should  be  located  to  give  as  nearly  as  possible 
iform  voltage  throughout  the  system.  They  should  be 
■anged  so  that  the  feeders  can  be  run  conveniently  to 
?m  and  connected  to  the  network,  and  should  be  nearer 
jether  where  the  load  is  greater,  and  vice  versa.  In  case 
is  subsequently  found  that  they  are  too  far  apart,  others 
ly  be  added  without  disturbing  the  feeders  and  mains 
eady  laid.  In  this  way  increase  of  load  upon  the  system 
ly  be  provided  for  at  any  time.  Tt  is  also  possible  to 
nforce  the  mains  by  laying  others  parallel  to  them,  but 
ictically  the  same  result  is  obtained  when  additional 
;ders  are  put  in.  When,  for  example,  the  average  dis- 
ice  between  feeding  points  is  reduced  to  one-half,  the 
erage  current  on  a  given  main  is  one-half  as  great  as 
fore,  and  since  it  flows  only  one-half  as  far,  the  drop 
)uld  be  one-quarter  as  much.  Extending  a  network  of 
lins  in  any  direction  also  tends  to  help  the  conductors 
•eady  laid,  provided  the  load  is  not  increased  in  the  same 

greater  proportion,  because  it  affords  more  paths  for 
t  current,  as  already  explained. 


The  complete  system  of  underground  conductors  in- 
vented by  F.dison  and  first  laid  in  1882  in  New  York  City 
was  the  earliest  and  for  many  years  the  only  successful 
underground  construction  for  electric  service.  It  was 
specially  designed  to  be  connected  and  operated  as  a  net- 
work. For  about  twenty  years  this  system  was  employed 
almost  universally  in  American  cities  for  low-voltage  dis- 
tribution. Thousands  of  miles  of  these  "Edison  tubes'" 
were  laid  and  in  many  places  are  still  in  use,  but  cables  are 
now  taking  their  place. 


ACCELERATING  CHARACTERISTICS  OF  AN 
INDUCTION  MOTOR. 


By  E.  R.  Shepard. 

A  SMALL  induction  motor  employed  in  the  electrical 
laboratory  of  the  Oregon  Agricultural  College  hav- 
ing been  observed  to  come  up  to  full  speed,  about 
1800  r.p.m.,  in  less  than  two  seconds  after  being  connected 
to  the  three-phase,  iio-volt  supply  system  it  became  a 
matter  of  interest  to  know  the  relation  between  speed  and 
time  while  accelerating  and,  in  fact,  all  of  the  starting 
performance  factors  relative  to  time.  This  article  contains 
a  discussion  of  the  methods  employed  in  an  attempt  to 
determine  these  relations  and  some  matters  of  interest 
which  developed  in  connection  therewith. 

The  motor  in  question  was  a  three-phase,  6o-cycle,  no- 
volt  induction  machine,  rated  at  3.6  hp.  The  squirrel-cage 
rotor  was  mounted  on  the  same  shaft  with  the  armature  of 
a  125-volt  direct-current  generator,  rated  at  2  kw. 

It  is  evident  that  the  first  requirement  is  the  speed-time 
curve  during  the  small  interval  of  time  in  which  the  motor 
is  accelerating.  For  this  purpose  a  large  electrically  driven 
tuning  fork,  making  120  vibrations  per  second,  was  em- 
ployed to  scratch  a  record  on  the  face  of  a  wheel  which 
was  belted  to  the  shaft  of  the  motor.  The  arrangement  of 
the  apparatus  is  shown  in  Fig.  i.  The  wheel  5"  was  an 
ordinary  wheelbarrow  wheel  with  a  face  machined  down 
and  mounted  in  suitable  bearings  and  was  used  in  the 
physical  laboratory  for  certain  experiments  in  mechanics. 
Its  constants  are  as  follows:  Diameter,  45.4  cm;  weight, 
11.94  kg;  moment  of  inertia  about  its  axis  of  rotation, 
28.6  X  10°  C-g-S-  units.  This  wheel  was  connected  by  a 
light  belt  to  the  motor  shaft  M,  which  was  3.66  cm  in 
diameter.  In  order  to  prevent  the  belt  from  slipping  and 
to  overcome  the  kinetic  reaction  of  the  wheel  while  being 
accelerated,  a  weight  W,  of  about  12  kg,  was  arranged  to 
aid  rotation  as  shown.     This  weight  alone  was  capable  of 


Fig.   1 — Arrangement  of  Apparatus. 

producing  an  angular  acceleration  in  the  wheel  almost  equal 
to  the  actual  acceleration  acquired  on  starting  the  motor. 

The  face  of  the  wheel  was  covered  with  a  thin  coating 
of  "Bon  Ami"  and  allowed  to  dry.  The  tuning  fork  F 
was.  set  into  vibration  and  the  stylus  adjusted  so  as  to 
scratch  a  horizontal  line  on  the  face  of  the  wheel.  The 
motor  switch  was  then  closed,  and  when  full  speed  was 
attained  the  stylus  of  the  fork  was  depressed  with  a  pencil. 
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By  previous  iii.il,  lull  spri-d  was  found  to  occur  after  tin- 
wheel  hail  made  about  two  complete  revolutions.  This 
necessitated  a  double  record  on  the  wheel,  but  as  the  length 
of  the  wave  continued  to  increase  the  two  waves  were 
easily  identified.     Two  such  records  were  made  on  different 
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Fig.  2 — Angular  Velocity  and  Angular  Acceleration   White   Starting. 

days,  and  they  agreed  so  perfectly  as  to  leave  no  doubt  as 
to  the  accuracy  of  the  results. 

From  this  excellent  record,  every  wave  of  which  could 
be  measured,  the  speed-time  curve  was  plotted,  as  shown 
in  Fig.  2.  It  now  became  apparent  that  if  the  moment  of 
inertia  of  the  rotating  part  were  known  it  would  be  a 
simple  matter  to  calculate  the  power  consumed  in  producing 
acceleration.  In  other  words  the  output  of  the  motor  would 
be  known  at  any  slip.  There  would  thus  be  obtained  what 
is  equivalent  to  a  prouy  brake  test,  with  the  advantage  of 
having  any  desired  number  of  points  on  the  curve  and  of 
carrying  it  through  a  greater  range  of  slip  than  is  ordi- 
narily obtained  by  the  brake  method.  The  primary  current, 
however,  is  not  known. 

The  power  consumed  in  accelerating  the  rotor  at  any 
time  is  as  follows : 

F  =  fe  CO  a, 
where 

k  —  the  moment  of  inertia  of  the  motor, 
CO  =  its  angular  velocity,  and 
,  (/  =  its  angular  acceleration. 
The  acceleration,  being  the  first  derivative  of  the  angular 
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Fig.   3 — Analysis  of   Power  Consumption   While  Starting. 

velocity  with  respect  to  time,  is  found  for  any  point  by 
taking  the  tangent  of  the  angle  which  the  velocity  curve 
makes  v^ith  the  horizontal  axis.  This  acceleration  curve  is 
also  shown  in  Fig.  2. 

The  moment  of  inertia  of  the  rotor  was  found  by  observ- 
ing the  period  of  the  rotor  when  suspended  on  a  steel  wire 
as  a  torsion  pendulum,  and  then  substituting  for  it  on  the 
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same  wire  a  mass  the  moment  of  inertia  of  wiiich  wa; 
known.  In  this  way  it  was  not  necessary  t(j  kncjw  the  con 
stant  of  the  wire,  because  the  moments  of  inertia  of  tht 
two  masses  are  proportional  to  the  sfpiarcs  of  their  periods 
Having  the  velocity  curve,  the  acceleration  curve  and  thi 
moment  of  inertia  of  the  rotor,  the  power  consumed  in  pro 
ducing  acceleration  was  computed.  This  curve  is  shovvi 
'"  '''fi-  3.  which  is  really  the  output  of  the  motor,  sinci 
It  represents  the  input  minus  the  losses.  The  curve '1 
|)lotte(l  with  time  as  abscissas  so  as  to  correspond  with  tp 
curves  in  Fig,  2.  '' 
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Fig.    4 — Output   as   Obtained    by    Test    and    by    Circle    Diagram. 

The  total  mechanical  power  developed  in  the  rotor  i 
found  by  adding  to  the  above  curve  the  power  consumed  b 
friction  and  windage.  The  sum  of  the  latter  losses  wa 
found  by  driving  the  rotating  element  from  the  direct 
current  side  at  various  speeds  with  the  lowest  possibi 
field  excitation.  By  subtracting  the  armature  copper  lo5 
from  the  input  the  remainder  is  practically  equal  to  thj 
friction  plus  the  windage.  As  a  matter  of  interest  thes 
two  sources  of  loss  were  separated.  The  friction  loss  wi 
determined  by  measuring  the  torque  necessary  to  produj 
uniform  rotation,  and  the  coefficient  of  friction  was  s 
sumed  to  be  independent  of  the  speed.  These  two  cur\ 
are    plotted    separately    and    to    an    exaggerated    scale   i 

Fig-  3- 

With  the  data  at  hand  it  is  impossible  to  plot  the  efficienc 
and  other  performance  curves  of  the  motor  since  the  pr 
mary  current  is  unknown.  It  is  possible,  however,  to  obtai 
these  curves  by  the  aid  of  the  circle  diagram  and  compat 
the  results  with  the  above  data.  Accordingly  readings  we) 
taken  at  no  load  and  with  the  rotor  blocked,  and  the  pe 
formance  curves  were  plotted  using  the  well-known  circ 
diagram.  In  order  to  make  a  comparison,  the  output 
obtained  by  the  two  methods  was  plotted  against  the  sli 
The. two  curves  are  shown  in  Fig.  4.  It  is  seen  that  th< 
agree  almost  exactly  through  the  range  of  ordinary  oper; 
tion  but  for  slips  over  12  per  cent  they  vary  widely.  Tl 
pull-out  or  break-down  occurs  at  an  output  of  about  5.7  k' 


Fig.   5 — Performance    Diagram   of    Induction    Motor. 

instead  of  at  6.3  kw  as  the  theoretical  results  would  indica 

This  means  that  the  locus  of  the  primary  current  of 
induction  motor  is  not  a  circle,  such  as  CBSCi,  Fig.  5,  1: 
rather  some  such  curve  as  CBJC}.  The  departure  from  t 
true  circle  as  shown  by  the  dotted  curve  is  perhaps  slighi 
exaggerated,  as  it  is  the  first  approximation  in  an  atten- 
to  draw  the  true  locus  of  the  primary  current. 
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Jhe  method  of  constructing  the  curve  CBJCi  is  as  fol- 
lows: Ihe  line  Cd  is  drawn  so  that  the  ordinate  dCi  is 
proportional  to  the  secondary  or  rotor  copper  loss.  The 
slip  line  is  then  drawn  parallel  to  Cd,  as  shown,  and  divided 
into  100  equal  parts.  To  find  the  mechanical  power  de- 
veloped in  the  rotor  at  any  desired  slip,  say  20  per  cent, 
draw  the  line  CS  through  20  on  the  slip  line.  The  second- 
ary copper  loss  is  then  represented  by  the  ordinate  cf  and 
the  total  mecha'iical  power  developed  in  the  rotor  by  the 
ardinate  fS.  Referring  to  Fig.  4,  to  the  actual  output  at 
20  per  cent  slip  are  added  the  windage  and  friction  as  found 
from  the  curve  in  Fig.  3,  thus  obtaining  the  actual  total 
power  developed  in  tire  rotor  at  that  slip.  Laying  this  off 
to  the  proper  scale  along  fS,  the  ordinate  //  is  obtained. 

The  proof  of  the  circle  diagram  depends  upon  a  constant 
ipplied  emf  as  well  as  a  constant  leakage  ratio.  This  latter 
rondition  is  probably  not  met  under  conditions  of  high  slips 
vhcn  the  secondary  or  rotor  current  becomes  enormous,  and 
;he  distortion  as  noted  above  is  the  result. 

This  effect  does  not  seriously  impair  the  usefulness  of  the 
:ircle  diagram  for  predetermining  the  performance  of  an 
nduction  motor,  as  the  disagreement  falls  outside  the  range 
)f  commercial  operation.  The  greatest  discrepancy  would 
ipparently  be  in  determining  the  maximum  power  output  ot 
he  machine,  in  which  case  the  circle  diagram  seems  to  give 
I  value  somewhat  too  large. 

A  repetition  of  the  test  on  another  and  perhaps  a  larger 
notor  would  have  been  desirable,  but  lack  of  facilities  for 
itarting  a  large  motor  directly  from  the  line,  without  ex- 
;essive  drop  in  voltage,  prevented   such  an  attempt. 


sLECTRIC  PUMPING  IN  CHICAGO  WATER-WORKS 
STATION. 


OPERATING  pumps  in  water-works  stations  form  a 
desirable  load  for  electric-service  companies,  both  in 
summer  and  winter.  Two  large  electrically  driven 
)umps  have  been  installed  in  the  Twenty-second  Street 
)umping  station  of  the  Chicago  water-works  recently,  and  a 
lescription  of  the  installation  should  be  of  interest.  The 
lew  pumps  supplement  four  old-fashioned  walking-beam 
)umping  engines  which  are  monsters  in  size  and  form  a 
itriking  contrast  with  the  comparatively  small  electrically 
lri\cn    units,   which   are   nevertheless    far  more   efficient. 


"ig.    1 — Switchboard    and    15,OOO,000-Gal.    Compound    Steam    Pump- 
ing   Engine. 

Electrical  energy  to  operate  the  pumps  is  purchased  by 
he  city  of  Chicago  from  the  Sanitary  District  of  Chicago 
n  the  form  of  12,000-volt,  three-phase,  6o-cycle  alternating 
iirrent.  The  price  paid  is  $26.40  per  hp  a  year  for  twenty- 
our-hour  load.  The  current  is  transformed  on  the 
)remises  to  440  volts,  at  which  potential  the  motors  are 
)perated.     Fig.   i   of  the  accompanying  illustrations  shows 


the  switchboard  and  the  transformers  and  also  gives  a 
j^limpse  of  one  of  the  faithful  old  steam  pumping  engines, 
the  walking  beam  not  showing  owing  to  the  fact  that  the 
photograph  was  taken  while  the  machine  was  in  motion. 
l*"ig.  2  shows  the  busbar  compartments,  while  Fig.  3  repre- 
sents one  of  the  new  looo-hp  synchronous  motors  couplerl 
directly  to  a  centrifugal  pump. 

Each  of  the  two  new  electrical  units  is  capable  of  operat- 


Fig.   2 — High-Tension    Busbar   Compartments. 

ing  continuously  at  the  rate  of  discharge  of  20,000,000  gal. 
])er  twenty-four  hours,  with  total  suction  and  discharge 
head  of  130  ft.,  or  of  delivering  25,000,000  gal.  or  more  per 
twenty-four  hours  under  total  suction  and  discharge  head 
of  115  ft.  The  combined  efficiency  of  the  electric-pumping 
unit  must  be  not  less  than  67.5  per  cent,  according  to  the 
specifications.  Tests  have  been  made  on  the  new  electric 
pumps,  but  the  results  were  not  ready  for  publication  when 
this  was  written. 

The  motors,  which  were  made  by  the  Burke  Electric 
Company,  of  Erie,  Pa.,  are  of  the  synchronous  type  in 
operation  but  designed  to  start  without  auxiliary  motive 
power.  They  are  guaranteed  to  develop  continuously  1000 
hp  and  have  a  capacity  of  800  kva  at  normal  rating.  They 
are  required  to  be  capable  of  withstanding  an  overload 
equal  to  25  per  cent  above  normal  rating  for  two  hours. 

The  installation  includes  seven  275-kva  water-cooled,  oil- 


Fig.    3— 25, 000,000- Gal.    Centrifugal    Pump    Driven    by    Self-Starting 
Synchronous    Motor. 

insulated  transformers  operated  in  two  banks  of  three  trans- 
formers each,  the  seventh  being  held  in  reserve.  The 
switchboard  is  of  Italian  marble  and  contains  two  trans- 
former panels  and  two  motor  panels.  The  former  are 
equipped  with  watt-hour  meters  and  control  switches 
and  the  latter  with  voltmeters,  curve-drawing  wattmeters, 
power-factor  indicators,  indicating  wattmeters,  etc.     There 
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AW-   u,  II   li;iii(l-i>|RT.;l   .1   (111   switdu's,   each   (.•aiia.iu-   ni    iMp- 
tiiriiij,'  4u()i)-kva   iinhictivi'  load. 

Ilio  pumps  driven  l)y  tlic  eloctric  inotcirs  arc  siiiglc-stafir 
tiirt)iiic  macliiiics.  each  weij^liiiij;  30,000  lb.  The  |)iinip  and 
motor  are  placed  on  a  common  bedplate,  the  exciter  bcinj^ 
directly  coimecled  to  the  motor  .shaft,  as  shown  in  Imj^.  i,. 
Ihc  contract  for  the  two  electrically  driven  units  complete 
was  awarded  to  the  I'lalt  Iron  WOrUs  (  Omn.-my.  of  haylon. 
I  )hio.  for  $50,549. 

The  Mnrke  motors  are  of  the  new  type  known  as  indnclo 
synchronous  motors.  Ihey  are  dcsij^ned  to  start  under 
full  load  and  come  up  to  full  synchronous  speed  without 
the  use  of  auxiliary  motive  power.  The  normal  speed  is 
514  r.p.m..  and  tlie  total  siiippinj;  weight  with  exciter  of 
each  motor  is  33,500  lb.  The  starting  device  used  on  the 
motors  is  simple  but  of  considerable  interest.  It  consists 
of  two  banks  of  resistances  and  a  i)anelboard  on  whicli  are 
mounted  six  small  oil  switches  numbered  i,  _'.  3,  4,  5  and  (h 
Switches  2.  3.  4  and  5  are  for  the  purpose  of  cutting  out 
sections  of  the  resistances.  Each  l)aiU\  of  the  resistances 
is  introduced  in  the  circuits  leading  from  the  four  col- 
lector rings  of  the  rotor.  Switch  No.  6  is  for  the  control 
of  the  excitation.  In  starting  and  stopping  the  motor, 
switch  No.  I  is  closed,  connecting  the  primary  of  the  motor 
to  the  supply  circuit,  starting  the  motor  with  the  two  banks 
of  resistances  in  the  secondary  circuit.  After  the  motor 
is  started  by  the  closing  of  switch  No.  i,  switches  Nos.  2, 
3.  4  and  5  are  closed  in  gradual  succession,  each  switch 
cutting  out  a  portion  of  the  resistance.  When  switch  No.  5 
is  closed  all  the  resistance  is  cut  out,  the  motor  then  being 
up  to  speed,  running  as  an  induction  motor.  Switch  No.  6 
is  then  closed,  starting  the  excitation  and  the  machine  auto- 
matically becomes  synchronous. 

The  present  steam-driven  pumping  equipment  of  the 
West  Side  pumping  station  consists  of  four  Quintard  ver- 
tical compound  high-duty  walking-beam-type  pumping 
units,  each  capable  of  delivering  15,000,000  gal.  per  day 
against  a  head  of  115  ft.  The  pumps  are  installed  in  pairs, 
the  first  twin  set  having  been  put  into  service  in  1876  and 
the  second  pair  in  1884.  As  arranged,  the  engines  of  each 
set  can  be  coupled  together,  but  they  are  ordinarily  oper- 
ated as  single  units.  Their  high-pressure  cylinders  are  52 
in.  in  diameter  and  have  a  6-ft.  stroke,  while  the  low-pres- 
sure cylinders  are  76  in.  in  diameter  with  lo-ft.  stroke. 
Each  flywheel  weighs  60  tons,  and  the  walking  beams  30 
tons.  The  engines  take  steam  at  a  boiler  pressure  of  75  lb. 
per  square  inch  and  operate  at  16  r.p.m. 

Each  of  the  looo-hp  motor-driven  centrifugal  pumps,  as 
mentioned,  is  capable  of  delivering  25,000,000  gal.  of  water 
per  day,  or  nearly  as  much  as  the  corresponding  pair  of 
15,000,000-gal.  steam  pumps.  An  interesting  contrast  is 
afforded  by  the  comparative  space  requirements  of  these 
two  types  of  pumps.  The  steam  units  measure  50  ft.  from 
the  top  of  the  beam  travel  to  the  bottom  of  the  pump 
cylinders,  and  each  pair  occupies  a  floor  space  58  ft.  by 
36  ft.  The  motor-driven  pumps  are  20  ft.  long  over  all,  and 
measure  10  ft.  wide  and  10  ft.  high,  occupying  a  minimum 
rectangular  space  of  2000  cu.  ft.  Compared  with  this  the 
pair  of  steam  pumps  requires  a  rectangular  volume  of 
104,000  cu.  ft.,  or  about  fifty-two  times  as  much  as  the 
electrical  units. 

Through  the  addition  of  the  West  Side  pumping  load  to 
its  system,  the  Sanitary  District  of  Chicago  has  acquired 
not  only  a  large  and  long-hour  pumping  load,  but,  what  is 
even  more  desirable  from  an  operating  viewpoint,  a  con- 
siderable synchronous-motor  load,  the  power-factor  of 
which  can  be  adjusted  to  meet  the  demands  of  the  system. 
As  ordinarily  operated  the  field  strength  of  the  synchronous 
machines  is  adjusted  to  take  energy  at  unity  power-factor. 
but  by  over-exciting  the  motors  their  current  may  be  made 
to  acquire  a  leading  characteristic,  aiding  to  neutralize  the 
lagging  power-factor  due  to  other  inductive  loads  on  the 
system.     The  motors  develop  sufficient  starting  torque   as 


mduction  motors  to  start  the  fidly  primed  pmnps  with  ^^.itc 
valves  either  closed  or  opened  af^ainsl  a  iiea>l  01  1  1 -,  It. 
In  lonnnoii  practice,  however,  the  units  arc  startcil  up  Inst, 
and  the  gale  valves  opcijed  later,  C(jnnecting  the  discliarye 
lines  to  the  mains,  which  are  ordinarily  imder  40-lb, 
pressure 


HYDROELECTRIC   HIGH-PRESSURE    PIPE    LINES. 


1  he  .Siagne  hydroelectric  development  in  Irance  pro- 
\  ides  an  instructive  examjiie  of  the  con.secjueiices  (;f  in- 
correct design  of  a  hydroelectric  pipe  line.  The  original 
pipe  line  had  to  be  abandoned  after  a  few  months'  ruiming 
on  account  of  imsatisfactory  working,  and  an  entirely  new 
\n\)c  line  was  built  on  totally  different  principles,  tlunigh  tht 
main  dimensions  of  the  original  line  were  not  altered. 

Originally  two  parallel  i)ipcs  were  provided,  each  35.4  in. 
in  diameter  and  installed  on  masonry  pedestals,  closely 
following  the  surface  of  the  ground,  the  line  thus  con- 
sisting of  a  large  number  of  inclines  and  angles  in  every 
direction.  About  125  ft.  vertically  above  the  power  house 
there  was  a  distributing  pipe  from  which  the  connecting 
pipes  branched  off  to  the  turbines.  Above  this  distributing 
pipe  the  pipe  lines  rose  at  a  very  steep  angle,  in  place- 
almost  vertically,  to  a  point  about  300  ft.  below  the  intake 
From  this  point  they  turned  and  ran  for  a  considerable 
distance  at  a  very  slight  gradient  to  the  penstock  chamber 

The  principal  faults  in  this  arrangement  were  too  great 
a  length  of  the  upper  portion  under  low  pressure,  pipes  ol 
small  thickness,  and  the  development  of  a  respiratory  phe- 
nomenon in  this  part  of  the  pipe  line;  insufficient  anchoring 
of  the  pipes  in  the  lower  portion  of  the  line  and  in  th( 
distributing  pipe,  in  which  very  harmful  vibration  com 
bined  with  displacement  of  the  pipes  took  place,  on  sudder 
variations  of  water  velocity  or  shocks  in  the  pipe  line 
unsuitable  dimensions  of  the  connecting  pipes  betweei 
distributor  and  the  turbines,  with  a  length  too  great  and  ; 
diameter  too  small,  resulting  in  considerable  accentuatioi 
of  the  pressure  variations.  Each  pipe  line  formed  om 
single  rigid  piece  from  top  to  bottom,  no  provision  beinj 
made  to  allow   for  expansion  and  contraction.  ^ 

Shortly  after  the  works  were  started  a  rupture  occurre 
about  the  middle  of  one  of  the  pipe  lines,  probably  owin 
to  a  sudden  variation  in  the  water  velocity.  A  longitudinsji 
riveted  joint  was  torn  open  for  a  length  of  over  12  ft. 
and  the  water  streamed  with  such  velocity  from  the  ga| 
that  a  large  part  of  the  upper  section  of  the  pipe  was  com 
pletely  flattened  by  the  vacuum  produced,  in  spite  0 
large  air  pipes  at  the  penstock  chambers. 

The  investigation  led  to  the  decision  to  replace  th< 
entire  existing  pipe  line  by  another  over  quite  a  differen 
route.  The  new  line,  which  now  has  been  in  continuou 
operation  since  the  spring  of  1908,  .consists  of  two  parallc 
pipe  lines  of  almost  the  same  dimensions  as  the  old  lim 
but  passing  straight  down  the  side  of  the  mountain  fror 
the  penstock  chamber  to  a  point  abbut  100  ft.  above  th. 
power  house,  which  it  enters  through  a  tunnel.  Th 
upper  part  of  the  pipe  line  was  made  as  short  and  as  stee 
as  possible  and  the  lower  part  arranged  longer  in  propoi 
tion.  The  whole  line  was  divided  into  six  straight  sec 
tions,  and  the  angle  points  between  them  were  forme 
into  main  anchorages  or  fixed  points  of  solid  concret 
masonry  into  which  the  pipe  bends  were  rigidly  bedde< 
.An  expansion  point  was  placed  below  each  fixed  poin 
The  intermediate  concrete  pedestals  supporting  the  pip 
line  were  laid  at  a  uniform  distance  of  26  ft.  apart. 

The  result  as  compared  with  the  old  pipe  line  was  i 
expected.  The  extraordinary  surges  and  resonance  effect 
and  especially  the  visible  movement  and  trembling  of  tJ 
pipes,  completely  disappeared,  and  no  disturbance  or  irregi 
larity  could  be  observed  in  the  pioe  line  even  with  sevei 
and  sudden  load  variations  during  running. 
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Central  Station 

Management,  Policies  and  Commercial  Methods 


A  FAN-TIME  REMINDER. 


0  remind  passers-by  that  the  time  for  electric  fans  is 
hand,  the  Kansas  City  Electric  Light  Company  has 
:ed  in  its  display  windows  a  pair  of  12-in.  fans  with 
mate  blades  painted  in  brilliant  blues,  reds  and  yellows. 
h  fan  is  connected  in  series  with  a  lamp  and  a  thermo- 
ic  flasher,  so  arranged  that  the  blades  revolve  at  a  de- 
ised,  visible  speed  for  five  seconds,  and  then  stand  still 
ing  an  equal  interval,  revealing  on  the  blades  the  in- 
ption  "Summer  is  coming;  is  your  electric  fan  ready?" 
curious  appearance  of  this  display  has  attracted  atten- 
quite  out  of  proportion  to  the  simplicity  with  which  the 
ibit  can  be  arranged. 


^ANSFERRING  METER  READERS'  DISTRICTS. 


central-station  company  having  7000  meters  to  be  read 
thly  by  five  inspectors  has  divided  its  territory  into  an 
.1  number  of  districts,  each  of  which  is  given  to  a  cer- 
reader  one  month  and  to  the  second  reader  the  next, 
sferring  districts  in  this  way  until  at  the  end  of  five 
ths  each  man  has  read  every  meter  in  town.  The  order 
en  reversed  and  the  districts  assigned  beginning  in  the 
)site  direction.  The  purpose  of  this  transfer  is,  of 
se,  to  provide  a  check  against  intentional  or  accidental 
eading  on  the  part  of  any  inspector,  besides  eliminating 
tendency  to  set  down  estimated  readings  from  the  curb- 
e  outside.  Although  the  readers  are  perhaps  less  famil- 
vith  their  routes  under  this  plan,  the  merits  of  the  sys- 
are  believed  to  offset  this  disadvantage. 


ELECTRIC  FANS  AS  A  HELP  TO  HORSES. 


practical  and  humanitarian  use  for  small  electric 
Drs  in  summertime  is  the  operation  of  fans  or  fly- 
;ers  to  keep  flies  from  annoying  horses  in  their  stalls. 
;  summer  a  large  livery  barn  at  Marion,  Tnd.,  installed 
le  of  shafting  over  its  stalls,  paddles  and  ribbon  stream- 
being  attached  to  the  shaft  at  intervals.  A  very  small 
Dr  was  required  to  keep  the  fly-chaser  in  motion,  but 
beneficial  effect  on  the  animals  proved  to  be  out  of  pro- 
ion  to  the  small  outlay  for  power.  Instead  of  stand- 
awake  and  stamping  all  night,  the  horses  were  able  to 
:heir  proper  rest,  and  all  went  through  the  extremely  hot 
on  in  splendid  trim,  demonstrating  that  the  ability  of 
animals  to  withstand  the  hot  spells  depended  more  upon 
r  general  condition,  rest,  etc.,  than  upon  the  effect  of 
imusual  daytime  temperature. 


RNING  PAGES  IN  METER  READERS'  BOOKS. 


central  station  in  a  city  of  10,000  has  several  different 
s  of  meters  in  service  and  experienced  a  good  deal  of 
ble  in  keeping  track  of  those  whose  dial  readings  have 
e  multiplied  by  a  constant  to  give  the  actual  consump- 
The  ofiice  staff  sometimes  overlooked  making  the 
{plications  in  the  few  odd  cases  where  this  was  required. 
1  one  day  the  manager  found  a  case  where  for  six 
ths  a  customer  had  been  charged  for  twice  the  amount 
tiergy  actually  consumed. 
^e  meter  readers  in  this  plant  use  loose-leafed  books, 

page  corresponding  to  a  customer  and  containing  space 


for  twenty- four  monthly  readings.  I'"or  all  meters  having 
a  constant  or  other  unusual  condition  bright  red  record 
sheets  are  now  provided,  these  red  pages  bearing  the  same 
printed  form  and  being  inserted  in  the  readers'  books  among 
the  regular  white  pages.  When  the  office  staff  is  making 
up  the  bills  the  red  record  sheets  thus  provide  ample  warn- 
ing to  the  accountants  to  look  out  for  a  multiplying  factor 
or  other  unusual  condition  in  connection   with   that  meter. 


REFRIGERATING  MACHINES  ON  DAIRY  FARM. 


A  lo-hp  single-phase  motor  is  used  to  drive  a  refriger- 
ating machine  on  the  Gascho  dairy  farm,  several  miles  from 
Dayton,  Ohio.  The  farmer  also  has  one  i-hp  and  two 
0.5-hp  motors  for  grinding  feed,  pumping,  etc.  This  farm 
profluces  a  high  grade  of  certified  milk  for  children's  use, 
and  it  was  desired  to  provide  every  possible  means  for 
protecting  and  preserving  the  product  against  deterioration 
until  delivered. 

The  customer  paid  the  cost  of  extending  the  line  about 
a  mile  from  the  nearest  circuit  of  the  Dayton  Lighting 
Company.  Under  a  three-year  contract  he  guarantees  to 
use  at  least  $300  worth  of  service  yearly,  and  each  year 
for  three  years  the  company  credits  him  with  $100  until  the 
cost  of  the  line  extension,  $300,  has  been  met,  when  the 
line  becomes  the  company's  property.  In  case  the  customer 
desires  to  interrupt  his  contract  before  the  expiration  of 
the  three  years,  it  is  agreed  that  the  pole  line  shall  revert 
to  the  company  without  further  payments.  This  dairy- 
farm  refrigerating  load  provides  a  long-hour  use  for  en- 
ergy, and  so  offers  a  much  more  desirable  load-factor  from 
the  central-station  standpoint  than  many  seasonable  farm 
operations. 


FLAT-RATE  CONTROLLERS  IN  CANADIAN  TOWNS. 


The  associated  electrical  interests  serving  the  Ontario 
towns  of  Leamington,  Kingsville.  Essex,  Harrow  and  Am- 
herstburg  make  use  of  a  number  of  flat-rate  controllers  for 
residence  service  when  the  householder  does  not  wish  to 
contract  for  his  full  connected '  load  in  lamps.  Metered 
service  is  offered  if  desired,  but  Mr.  R.  S.  Stewart,  presii- 
dent,  points  out  that  with  the  flat  rate  the  large  part  of  the 
customer's  charge  is  abolished,  so  that  small  business 
amounting  to  from  50  cents  to  $1  a  niomh  becomes  relatively 
as  profitable  as  that  of  larger  consumers.  In  Leamingtort 
and  Kingsville  95  per  cent  of  the  stores  use  tungsten  light- 
ing at  the  rate  of  1.25  cents  per  connected  watt  ner  month, 
less  10  per  cent  discount  for  prompt  payment.  The  custom- 
er buys  his  own  lamps,  but  the  company  furnishes  him  one 
free  tungsten  renewal  a  year.  The.se  stores  average  an  in- 
come of  $3.62  per  month  to  the  electric  company.  In  Leam- 
ington only  sixty  out  of  365  customers  are  metered,  and  in 
Kingsville  ninety  out  of  300  have  meters.  In  Essex  the 
flat-rate  and  metered  consumers  each  number  about  seventy. 
Where  the  residence  customers  wish  to  install  more  lamps 
than  are  contracted  for  the  company  requires  a  controller 
to  be  provided.  These  are  paid  for  by  the  customers.  A 
Canadian  electromagnetic  mercury-arc-break  controller  is 
used,  which  costs  the  customer  $3  to  $4,  depending  on  its 
size.  These  controllers  have  proved  entirely  satisfactory 
to  both  company  and  customers.  The  average  income  from 
residence  users  is  $1.30  per  month,  while  for  the  system  the 
yearly  income  from  all  sources  per  kilowatt  of  maximum 
load  has  ranged   from  $97  to  $120. 
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MOTOR-DRIVKN     WOODSHOP    STORES    SAWDUST 
FOR  WINTER   PRICES. 

\\  lien  the  woodworking  i)l;iiit  of  the  \'ill;iunu  I'.ox  \'  l.mn- 
l>iT  ("oinpany,  of  St.  Paul.  Minn. , was  opriatnl  l)y  an  isolated 
sicani  i)lant.  its  sawdnsl  and  sliavinj;s  wctl'  disposed  of 
1)\  Imrninj;  tlieni  nnder  the  plant  boilers.  The  first  proposal 
made  bv  the  ("onsnniers'  Power  ("onipany  to  install  centr.il- 
>^tation  drive  here  was  met  by  the  objection  that  this  offal 
would  then  have  to  be  disposed  of  by  sale  at  a  profit  less 
than  its  fuel  value,  it  costs  about  3  cents  a  bale  to  put  the 
sawdust  into  shape  for  shipment,  and  the  price  received 
during  the  suninier  months  at  best  never  exceeds  6  or  7 
cents  for  a  200-lb.  bale.  In  the  winter,  however,  when 
the  offal  can  be  used  for  bedding,  it  commands  as  much  as 
28  cents  a  bale.  Even  at  this  rate,  the  average  return  i)er 
bale  throughout  the  entire  year  would  have  been  only  10  or 
12  cents,  and  the  lumber  company  was  not  yet  convinced 
that  a  saving  would  be  effected  by  motor  drive.  The  cen- 
tral-station solicitor  then  figured  the  cost  of  erecting 
storage  for  the  offal  with  the  idea  of  collecting  the  bales 
from  the  entire  year's  output  and  disposing  of  them  during 
the  high  winter  prices.  After  charging  a  fair  rate  for 
rental,  interest  and  insurance,  it  was  shown  that  this  dis- 
position of  the  waste  shavings  would  result  in  a  good 
margin  of  economy  when  coupled  with  electric  drive.  The 
figures  were  convincing  and  the  conversion  was  made,  the 
Villaume  factory  now  being  motor-driven  throughout  and 
storing  its  baled  shavings  for  winter  sale.  The  rental  cost 
of  this  storage  is  charged  against  the  power  bill. 


ADVERTISING  SERVICE  EXTENSIONS. 


Each  time  the  Dayton  Lighting  Company  extends  its 
service  into  a  new  district  of  the  city  an  electric  sign  like 
that  illustrated  is  erected  on  some  pole  or  building  near  the 
end  of  the  line.  There  it  is  operated  nightly  for  several 
months  to  notify  the  local  public  that  electric  service  is 
available.  Mr.  Frank  M.  Tait,  manager  of  the  Dayton 
company,  believes  in  thus  impressing  "the  electric  idea"  on 
the  public  at  every  opportunity.     Some  time  ago,  when  the 


Portable  Electric  Sign  Advertising  Service   Extensions. 

company  was  placing  its  lines  underground  in  the  business 
district,  large  cards,  tacked  on  the  cable  reels  and  other 
construction  apparatus  standing  about  in  the  streets,  read: 
"For  a  Better,  Brighter  Dayton. — Underground  Cables  for 
the  Dayton  Lighting  Company."  One  day  a  high  wind 
blew  in  the  plate-glass  window  of  the  new  business  oflfice. 
The  rough  boards  temporarily  erected  in  its  place  were 
used  as  advertising  space  for  an  electric-iron  announce- 
ment. Dayton  is  the  home  of  the  Wright  brothers,  pioneer 
aeroplane  builders,  whose  factory  is  motor-driven  through- 


out. I  111-  haytoii  roHip.iiiy  has  distributed  bically  thousa 
of  picture  post  cards  of  Wright  aeroplanes,  with  a  line 
plaining  that  Dayton  Lighting  service  is  used  exclusivelj 
their  iiiaimfacture.  These  cards  have  been  sent  all  0 
the  world.  Several  years  ago  the  operator  of  a  dirigi 
balloon  visited  Dayton  and  from  a  point  looo  ft.  above 
city  distributed  central-station  advertising  matter.  '] 
was  ijrintcd  on  both  sides  of  thin  rice  paper  so  that  : 
way  it  fell  the  legend  lay  up.  In  exchange  for  this  sen 
the  eoiii|)any  erected  a  hangar  for  the  balloon. 


SUCCESSFUL      SMALL      CENTRAL      STATION 
SIGOURNEY,  lA. 


The  central  station  at  Sigourney,  la.,  is  an  example 
what  can  frequently  be  done  in  a  small  town  with  g 
business  management.  The  Sigourney  Electric  Comp 
was  organized  by  J.  F.  Bray,  its  president,  in  1909,  in  wh 
year  the  company  purchased  an  old  direct-current  thr 
wire  i)lant  operating  in  Sigourney  which  had  not  beer 
notable  success.  Mr.  Bray  went  into  the  business  with 
previous  knowledge  of  electrical  work  and  proceeded 
the  general  principle  that  good  management  would  win 
in  the  electric  service  business  as  in  any  other. 

The  old  plant  was  purchased  on  Sept.  i,  1909,  at  wh 
time  it  had  190  consumers  connected.  The  new  comp; 
proceeded  at  once  to  build  a  plant  with  alternating-curr 
generation  and  distribution.  This  new  plant  was  star 
Dec.  10,  1909.  After  operating  three  years  the  comp; 
has  361  consumers,  all  of  which  are  metered.  About  80 
in  motors  is  connected.  Flatirons  to  the  number  of  160 
in  service.  Among  the  smaller  items  in  the  motor  load 
forty-six  electric  washing  machines  and  forty-five  fans 

The  rates  are  15  cents  per  kw-hr.  up  to  $2.50  per  moi 
On  bills  in  excess  of  $2.50  and  up  to  $5  per  month  a 
count  of  10  per  cent  on  the  portion  over  $2.50  is  allov 
An  excess  over  $5  and  up  to  $7.50  receives  20  per  cent 
count,  and  all  excess  over  $7.50  receives  25  per  cent 
count.    The  motor-service  rates  are  10  cents  per  kw-hr. 
installations  under  5  hp,  8  cents  for  installations  of  5  | 
and  5  cents  for  installations  over  10  hp. 

The  company  has  a  contract  for  pumping  city  water, 
which  it  receives  $1,800  per  year.  The  city  owns  the  2f  | 
motor  and  Goulds  triplex  pump  driving  it,  which  is  loc;i 
(ju  a  river  some  distance  from  town.  The  company  0  1 
the  line  to  this  pump.  It  is  operated  from  fourteen  to  fif<f 
hours  a  day.  This  river  pump  requires  about  3.5  amp  1 
phase  on  a  two-phase,  2200-volt  circuit. 

The  plant  is  located  on  a  railroad  siding.  It  contains  < 
boilers  each  66  in.  by  16  ft.  long  of  the  horizontal  retii- 
flue  type  made  by  the  Murray  Iron  Works.  These  boi'i 
are  supplied  with  feed  water  through  a  Murray  open  he;r 
receiving  its  water  through  a  float  valve  from  a  tank  on  ii 
roof.  The  company  uses  city  river  water  for  feeding,  buti: 
besides  the  roof  tank  a  settling  reservoir  with  which  to  ll 
get  rid  of  the  mud  in  the  water  during  freshets.  Thei  i 
one  Laidlaw-Dunn-Gordon  feed  pump  and  one  Gan;: 
pump  6  in.  by  4  in.  by  6  in.  The  engine-room  contains  v 
lo-in.  by  20-in.  Murray  Corliss  engine,  running  134  r.p. 
belted  to  a  Westinghouse  two-phase,  6o-cycIe,  50-kw,  20 
volt  alternator  with  exciter.  There  is  also  one  i4-in)i 
36-in.  Murray  Corliss,  belted  to  a  150-kw  Westingh  s( 
alternator.  The  switchboard  is  equipped  with  a  Tiil 
voltage  regulator  for  maintaining  constant  busbar  voire 
The  peak  load  in  December,  191 1,  was  83  kva.  One  b  ei 
is  able  to  carry  this  peak. 

Twenty-four  hour  service  is  given.  The  plant  is  stM 
to  be  on  a  good  paying  basis.  It  will  be  seen  that  the  W 
is  very  well  developed  from  the  fact  that  361  consul  rs 
have  been  connected  in  a  town  having  a  population  of  ''^> 
according  to  the   1910  census. 
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T  WATER  SUPPLIED    FROM    STEAM-HEATING 
CONDENSATE. 


idling  plant  by-products  is  the  up-to-date  principle  of 
:icncy.  Progressive  stations  sell  customers'  electricity 
:  then  in  turn  sell  the  exhaust  steam  that  made  the  elcc- 
ity.  Few  managers,  however,  have  carried  the  resale 
I  to  the  point  of  dispensing  steam  heat  to  a  customer 
.  then  collecting  the  condensate  from  his  service  and 
ing  it  over  again  to  the  same  user  as  hot  water.  In  a 
stern  city  where  this  is  done,  to  the  mutual  satisfaction 
company  and  customer,  the  contract  for  steam  heating 

been  closed  first.    Later  the  customer  wanted  hot  water 

asked  if  the  central  station  could  furnish  it.  A  price 
I  made  for  the  additional  service  which  satisfied  the 
ron.  As  the  company  had  no  hot-water  mains,  an 
mgement  to  collect  the  steam-heat  condensate  was  re- 
:ed  to.  In  the  basement  a  tilting  trap  was  installed  to 
Mve  the  water  from  the  heating  service.  Each  time  this 
)  tilts  it  closes  the  electrical  contact  of  a  2-hp  motor 
nng  a  pump  which  delivers  the  hot  water  to  the  cus- 
er's  service.     The  pump  is  thus  kept  in  operation  about 

minutes  out  of  ten,  and  supplies  all  the  hot  water  needed 

the  building. 


OVER-ALL  EFFICIENCY  OF  GENERATING 
STATIONS. 


subject  which  has  been  discussed  often,  but  which  is  of 
:nnial  interest,  is  the  over-all  efficiency  of  steam-driven 
trie  generating  stations ;  that  is,  the  proportion  of  the 
Mitial  energy  of  the  coal  converted  into  effective  elec- 
il  energy  at  the  switchboard.  It  was  brought  up  in 
irs  read  at  a  meeting  of  the  technical  division  of  the 
imonwealth  Edison  Company  Section  of  the  National 
:tric  Light  Association  recently  held  in  Chicago.  Mr. 
ah  Davis  read  a  paper  on  the  development  of  the  steam 
of  the  company's  stations  in  Chicago,  and  he  gave  a  dia- 
n  of  coal  consumption  per  kw-hr.,  showing  that  in  the 
Harrison  Street  station,  which  dates  back  twenty  years, 
proportion  of  the  total  energy  of  the  coal  converted  into 
watt-hours  is  8.6  per  cent,  whereas  in  the  Quarry  Street 
ion,  which  is  the  newest  of  the  company's  generating 
Ions  now  in  actual  service,  this  proportion  has  risen  to 

per  cent.  Reciprocating  engines  are  used  in  the  old 
It  and  turbo-generators  in  the  new  one. 
[r.  Paul  P.  Bird  followed  with  a  paper  on  the  same  sub- 
,  but  relating  to  the  results  obtained  in  electric  gen- 
ing  stations  in  other  cities.  For  instance,  the  Redondo 
1.)  plant  of  the  Pacific  Light  &  Power  Corporation 
vs  an  over-all  efficiency  of  13.5  per  cent.     This  plant 

reciprocating  engines,  but  its  excellent  efficiency  is 
cipally  due  to  the  fact  that  oil  is  burned  for  fuel.  The 
i-known  plant  of  the  Interborough  Rapid  Transit  Com- 
Y,  at  Fifty-ninth  Street  and  Eleventh  Avenue,  New 
k,  was  next  cited.  Here  also  reciprocating  engines  are 
i,  but  the  distinguishing  feature  is  the  use  of  low- 
;surc  turbines  in  conjunction  with  them.  The  efficiency 
he  combined  engine  and  turbine  units  is  20.6  per  cent, 
uming  a  boiler  efficiency  of  70  per  cent,  the  over-all 
iency  of  this  station  works  out  at  14.4  per  cent.  This  is 
oubtedly  the  best  record  of  all  the  large  steam  coal- 
ling  generating  stations  in  the  United  States.  Mr.  Bird 
tioned  the  ii.ooo-kw  boilers  at  the  Delray  station  of  the 
roit  Edison  Company,  which  have  attracted  so  mucii 
ntion  of  late.  The  efficiency  of  these  steam-raising 
s,  including  the  furnace,  ranges  from  76  to  80  per  cent, 
figures  were  given  on  the  total  efticicncy  of  the  station, 
ever.  The  last  reference  of  the  sneaker  was  to  the  new 
ion  at  Dunston,  England,  near  Newcastle-on-Tyne.    This 

modern  and  remarkably  efficient  plant,  equipped  with 
zontal   turbo-generators.      Tests   on    one    Parsons    gen- 


erating unit  show  a  total  efficiency  of  conversion  of  15.6 
per  cent,  which  is  perhaps  the  highest  efficiency  of  all  coal- 
burning  electric  generating  plants  in  the  world. 

Mr.  G.  J.  Zanke  read  the  third  paper  of  the  evening, 
which  was  devoted  to  boiler-room  practice  at  the  Quarry 
Street  station,  Chicago.  Among  other  things,  Mr.  Zanke 
said  that  it  was  not  so  very  difficult  to  obtain  smokeless 
combustion  in  large  steam-generating  plants,  but  there  is 
considerable  difficulty  in  obtaining  smokeless  combustion 
without  affecting  economy  of  operation.  The  speaker 
emphasized  the  importance  of  an  even  mixture  of  the 
moistened  coal  as  affecting  the  efficiency  of  furnace 
operation. 

In  the  discussion  Mr.  Peter  junkcrsfeld  made  the  point 
that  in  looking  at  the  total  efficiency  of  generating  stations 
one  must  not  overlook  the  fixed  charges  on  the  investment 
needed  to  produce  this  efficiency.  In  figuring  the  cost  of 
manufacturing  electrical  energy  the  item  of  fixed  charges 
in  power-plant  production  is  just  as  important  as  the  item' 
of  operating  expenses. 


TRANSMISSION     COMPANY     ORGANIZES      LOCAL 
CONCERNS  TO  DISTRIBUTE  SERVICE. 


After  its  home  field  approaches  saturation  the  central 
station  in  the  small  town  can  usually  find  profitable  business 
by  building  transmission  lines  to  nearby  towns  and  villages, 
in  this  way  strengthening  its  own  system  as  well  as  furnish- 
ing "city  service"'  to  communities  in  which  only  unreliable 
supply  for  a  few  hours  nightly  would  otherwise  be  possible. 
For  fifty  or  a  hundred  consumers  of  the  usual  small-village 
class  no  separate  generating  plant  can  be  operated  to  advan- 
tage to  either  the  customers  or  the  stockholders,  although 
on  the  other  hand  such  a  small  community  would  mean 
profitable  additional  load  to  the  transmission  company. 

One  progressive  central-station  company,  whose  plant  is 
now  the  center  of  nearly  100  miles  of  transmission  lines, 
lias  converted  this  local  spirit  to  its  own  advantage  by 
organizing  "home"  distribution  companies  in  the  towns  it 
plans  to  enter.  Local  men  are  interested  and  a  company  is 
formed  in  which  the  transmission  company  will  itself  take 
stock  if  desired.  A  fifteen-year  contract  is  then  entered 
into  between  the  transmission  company  and  the  distributing 
organization  by  which  the  latter  agrees  during  this  period 
to  purchase  all  of  its  energy  from  the  parent  concern.  The 
transmission  company  builds  the  line  to  the  re-sale  com- 
pany's community,  furnishing  step-down  transformers  to 
deliver  electricity  at  2300  volts  through  its  meter  at  the 
corporation  limit.  All  line  losses  are  thus  met  by  the  trans- 
mission company,  while  the  local  organization  has  only  the 
distributing  investment,  making  no  outlay  for  service  ex- 
cept as  it  is  in  turn  paid  for  by  its  customers.  A  straight 
rate  of  4  cents  per  kw-hr.  is  now  charged  the  distributing 
companies  in  several  such  small  communities,  a  reduction 
of  I  cent  per  kw-hr.  being  made  for  all  consumption  shown 
l)y  "power"  customers.  In  another  instance  where  the  dis- 
tribution company  built  the  line  to  the  generating  plant  it 
buys  energy  at  the  switchboard  at  3.5  cents  per  kw-hr. 
Later  it  is  planned  to  ofTer  a  reduced  rate  on  all  energy 
bought  during  daylight  hours. 

The  local  companies  resell  this  purchased  energy  at  rates 
ranging  from  10  cents  per  kw-hr.  downward.  That,  from 
a  business  standpoint,  this  distribution  business  is  extremely 
profitable  is  shown  by  the  experience  of  one  such  company 
organized  in  a  town  of  600  about  two  years  ago.  Sixty 
customers  were  secured  the  first  year,  and  the  next  vear 
tliis  number  was  increased  to  ninety.  At  $30  a  month  a 
man  was  employed  to  supervise  the  local  service,  read 
meters  and  collect  bills.  With  his  privileges  of  doing  all 
wiring  and  repair  work,  this  employee's  income  averages 
$60  to  $70  a  month.  The  company  was  capitalized  at  $6,000, 
and  last  year  paid  a  net  return  of  $1,200. 
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Wiring  and  Illumination 

TUNGSTEN  OUTLINING  OF   MINNEAPOLIS 
COMPANY'S    BUILDING. 


source  0 


Nearly  tui')  tlioiisaml  -|-c|),  5-\vatt.  n  -volt  laii;;sUMi  sij^ii 
lamps  have  been  used  in  the  outlining  of  the  oflice  hiiildinj,' 
of  the  Minneapolis  deneral  IClectric  ("onipany,  to  whicli 
fourth  and  fifth  stories  were  added  during  the  present  year. 
The  1826  low-voltage  lamps,  to  be  exact,  are  arranged  in 
eleven  multiple  groujjs  of  166  each,  the  groups  being  con- 
nected in  series  across  1  10  volts.  All  wiring  is  in  conduit, 
the  sockets  being  placed  at  approximately  6-in.  distances 
in  outlining  the  pani'I>^  an  1   principal   architectural   lines  ol' 


Tungsten    Outlining    of    Central-Station    Office    Building. 

the  building.  By  the  use  of  a  large  number  of  lamps  in 
this  series-multiple  arrangement,  the  extinction  of  one  or 
two  lamps  in  any  group  does  not  unbalance  the  circuits  so 
as  to  overload  the  remaining  lamps. 

A  feature  of  the  top  story  recently  added  to  this  central- 
station  building  is  an  auditorium  used  for  company  section 
meetings  and  also  available  for  use  by  any  gathering  of 
local  electrical  men  on  application.  The  front  portions  of 
the  same  floor  are  occupied  by  the  engineering  offices  and 
drafting  rooms. 


SERIES  TUNGSTEN  STREET  LIGHTING  WITH 
ARMORED  CABLE. 


The  increasing  amount  of  street  lighting  with  ornamental 
iron  posts  in  business  districts  which  is  now  becoming  so 
common  has  given  rise  to  a  demand  for  similar  construction 
on  a  less  expensive  scale  in  residence  districts.  Up  to  the 
present  time  nearly  all  of  the  street  lighting  in  residence 
districts  with  series  tungsten  lamps  has  been  from  over- 
head circuits  because  of  the  expense  of  installing  under- 
ground work.  In  cases  where  underground  work  has  been 
justified  by  the  density  of  population  and  consequent  revenue 
available  for  street  lighting  the  arc  lamp  has  generally  been 


emi)li)ye(l    because   it    offers   a   more   economical 
light  in  the  larger  units. 

There  is  nevertheless  a  demand  for  nndergrouml  con 
St  ruction  cheap  enough  to  permit  underground  circuits  an 
ornamental  iron  posts  carrying  one  lamj)  each  in  man 
residence  districts  of  medium-sized  cities,  and  in  fact  eve 
in  some  of  the  largest  cities  of  the  country  this  tyi»c  0 
construction    is  sometimes   rcfpiired. 

Some  of  this  kind  of  work  has  been  done  with  low-voltag 
constant-potential  circuits  using  ordinary  ir<Mi-pipe  C(jndui 
buried  in  the  groimd,  but  this  of  cour.se  is  hardly  to  be  con 
sidered  of  a  very  permanent  character  or  suitable  fo 
series  work,  anil  series  distribution  is  in  many  cases  neces 
sary  for  economic  reasons. 

The  Charles  City  Lighting  &  Heating  Company,  0 
Charles  City,  la.,  installed  twenty  tungsten  series  stree 
lamps  of  60  cp  each,  operated  from  an  underground  circuit 
during  November,  1910.  The  following  information  i 
furnished  about  this  installation  by  Mr.  A.  L.  F^odfl,  secre 
tary  and  manager  of  that  company: 

These  lamps  were  installed  one  per  block,  the  block 
being  as  a  rule  330  ft.  long.  They  were  installed  in  th' 
residence  districts,  all  of  them  being  on  one  circuit;  that  i> 
they  are  on  a  loop  of  one  of  the  company's  regular  6.6-amj 
scries  street-lighting  circuits.  This  underground  circui 
makes  a  loop  of  twenty  blocks  back  to  the  same  pole  fron 
which  it  started. 

The  underground  conductor  is  No.  6  steel-taped  cabl 
single  conductor  placed  directly  in  the  earth  with  no  othe 
protection.  A  trench  18  in.  deep  was  dug  alongside  the  cur 
line  and  the  cable  was  laid  in  it  and  covered  with  the  sam 
dirt  that  was  removed.  The  work  was  done  after  freezin 
weather  set  in  and  cold  weather  came  on  very  fast.  i\ 
large  part  was  done  after  the  ground  got  too  hard  to  wori 
with  pick  and  shovel.  After  the  ground  was  frozen  aboij 
8  in.  deep  a  street  plow  was  borrowed  from  the  city  whicj 
was  pulled  with  a  large  traction  engine.  This  threw  th; 
earth  out  in  large  chunks.  After  back-filling  with  han| 
shovels  the  traction  engine  was  used  as  a  roller  runnini 
the  drive  wheels  over  the  ditch  to  crush  the  frozen  eartl 
into  place. 

For  entering  and  leaving  the  ground  i^-in.  "Galvaducl 
w-as  used  on  the  pole.  The  steel-taped  cable  was  run  up  tl 
pole  to  a  connection  with  the  overhead  wires.  Two  ligh 
ning  arresters  are  used  on  this  pole  where  the  circuit  ente 
the  ground. 

A  special  iron  lamp-post  was  made  consisting  of  a  4-i 
pipe   with   a   cast-iron   head   and   base,   using   the   Gener 
Electric  radial-wave  reflector.     These  posts  cost  $22  eac 
including  the  reflectors  and  series  cut-out  and  sockets.    Fi 
a  base  for  the  iron  posts  an  excavation  about  20  in.  dei 
was  made.     This  was  14  in.  at  the  top  of  the  ground  ai 
about  22  in.  at  the  bottom  of  the  hole.     The  cement  w 
poured  directly  into  the  ground  and  the  hole  being  larger 
the  bottom  made  a  substantial  base.     To  provide  for  cabl 
entering  through  the  cement  base  a  4-in.  fiber  conduit  w 
laid  in  the  cement.     Four  bolts   10  in.   long  by   ^   in. 
diameter  were  embedded  in  the  cement  base.     These  bo:i 
were  held  in  place  while  the  cement  was  poured  by  a  wo 
pattern  of  the  cast  base  of  the  pole. 

The  steel-taped  cable  was  ordered  in  suitable  lengths 
that  there  was  no  splicing  to  be  done,  and  it  was  run 
unbroken  lengths  from  one  post  to  the  next.  The  ends 
the  steel-taped  cable  were  run  up  into  the  base  of  the  p( 
and  there  connected  to  a  two-conductor  lead  cable  which  r 
up  the  post  to  the  lamp  receptacle. 

The  total  cost  of  the  installation  was  $125  per  lamp-po 
all  of  which  was  borne  by  the  company.  The  compa^ 
reports  no  trouble  with  this  installation  after  an  operati 
experience  with  it  of  fourteen  months.  This  circuit  ■ 
eludes  also  overhead  tungsten-series  and  series-arc  lam 
the  underground  parts  being  simply  a  loop  to  an  overhe 
circuit  as  before  explained. 


]l)\. 


elp:ctrical    world. 


gri 


.ECTRIC  FOUNTAIN  IN  NEW  ORLEANS  GARDEN. 


An  electrically  illtmiinated  fountain  is  the  central  feature 
the  Italian  garden  surrounding  the  St.  Charles  Avenue 
me  of  Mr.  Lawrence  I'"a])acher,  of  New  Orleans,  La.  The 
sin  and  central  figures  are  molded  of  whitened  concrete, 
t  figures  representing  three  cupids  standing  on  dolphins 


Electric   Fountain   in    Private   Garden. 

d  supporting  the  shell  from  whicli  bursts  the  principal 
•earn  of  the  fountain.  Other  sprays  emerge  from  the 
Iphins'  mouths  and  from  the  rim  of  the  base  shell.  The 
sin  is  <S  ft.  in  diameter  and  5  ft.  deep,  the  figures  standing 
Ft.  high.  A  pergola  structure  above  and  at  one  side  of  the 
untain  conceals  the  color-changing  projecting  lantern 
lich  illuminates  the  display,  setting  the  alabaster  surfaces 
d  milky  spray  in  bright  relief  against  the  dark  back- 
ound  of  the  garden.  A  30-amp  arc  is  used  in  the  pro- 
ctor, the  color  changes  of  which  are  automatically 
fected  by  a  small  motor  which  rotates  a  disk  of  colored 
gments  in  front  of  the  beam.  Mr  W.  H.  B.  Spangenberg. 
local  contractor,  installed  the  electrical  effects. 


WIRING  A  COUNTRY  RESIDENCE. 

By  J.   P.   MOKRISSEY. 

To  give  the  most  economical  results  in  the  installation  of 
1  electrical  equipment  for  light  and  power  requires  the 
lost  careful  study  of  conditions  from  every  point  of  view. 
he  first  question  that  arises  is.  Where  and  how  can  elec- 
ical  service  be  obtained  ?  The  second  question  that  is 
;ked  is.  How  much  money  can  be  afforded  for  the  in- 
allation?  This  leads  to  the  question  of  how  much  it  will 
)st  to  operate  the  installation.  After  these  questions  have 
;en  definitely  settled  the  study  of  the  existing  conditions 
ill  determine  the  material  to  be  used  and  the  location  of 
1  material. 

The  location  of  outlets  is  not  always  a  point  of  study,  for 
e  selection  is  made  bv  the  owner.  Some  owners  desire 
iling  outlets  with  or  without  local  control,  some  want 
all  outlets  with  or  without  local  control,  and  some  fancy 
)th.  The  selections  made  by  the  owner  often  add  expense 
)th  to  the  installation  and  to  its  operation,  because  results 
iry  with  the  selections  made.     For  instance,  a  large  roo  n 


in  which  ceiling  fixtures  w(juld  make  tlie  most  economical 
installation  giving  maximum  and  properly  distributed  illu- 
mination for  a  minimum  expenditure  of  energy  could  also 
be  arranged  for  economical  local  control ;  but  the  owner 
might  decide  against  such  a  scheme  and  insist  on  wall  fix- 
tures. In  a  great  many  cases  this  would  mean  more  outlets, 
a  larger  total  wattage,  more  control  and  more  fixtures,  and 
a  less  even  distribution  of  light  than  can  be  obtained  with 
ceiling  fixtures.  The  net  result  is  that  more  expense  is 
added  to  the  installation  and  the  cost  of  operation  increased 
just  to  suit  a  fancy. 

The  cost  of  energy  is  an  item  that  often  controls  the 
choice  of  the  installation.  The  writer  has  in  mind  a  small 
])lant  on  the  edge  of  a  small  river  where  water-power  is 
obtainable.  The  development  was  made  by  two  brothers, 
and  during  the  day  a  storage  battery  of  sufficient  capacity 
to  supply  enough  energy  for  the  night  is  charged.  By  this 
arrangement  the  expense  of  service  is  small.  The  location 
of  the  residences  is  such  that  to  obtain  energy  from  the 
local  lighting  company  would  require  the  installation  of  a 
long  pole  line  whose  cost  would  have  to  be  met  by  the 
brothers  and  would  exceed  the  cost  of  the  small  plant 
eventually  installed.  The  expenses  for  the  operation  of  this 
plant  are  divided  in  two  equal  parts.  Each  brother  has 
paid  for  the  electrical  installation  from  the  power  plant  to 
his  respective  residence.  Ihe  service  feeders  are  run  in 
underground  conduit,  and  the  cables  are  rubber-covered 
and  lead-incased  and  are  connected  to  service  switches  im- 
mediately inside  of  the  buildings.  From  the  service  boards 
there  are  two  sets  of  feeders,  one  for  the  owner's  section 
and  the  other  for  the  servants'  section  of  the  house.  The 
feeders  run  from  the  service  board  to  the  respective  dis- 
tributing panels  on  each  floor,  and  from  these  panels  the 
branch  circuits  run  to  switches  and  outlets  throughout  the 
building. 

There  is  nothing  elaborate  in  the  provision  for  lighting, 
all  rooms  being  properly  provided  for  and  economically 
controlled.  All  illumination  has  been  figured  for  the  class 
of  service,  and  the  outlets  are  so  located  as  to  give  the  best 
distribution  for  the  amount  of  energy  consumed.  Special 
provision  has  been  made  in  a  great  many  cases  for  portable 
connections.  The  separate  control  of  all  lamps  was  decided 
on  after  careful  study,  and  besides  the  local  control  a  night, 
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Err.eigancy    and    RegLilar    Circuits    and    Control. 


or  so-called  burglar,  circuit  controlled  from  the  main  en- 
trance, at  the  second-floor  landing  and  in  the  owner's  cham- 
ber by  three-way  and  four-way  switches  has  been  installed. 
Tmergency  circuits  have  been  provided,  controlled  by 
>  ingle-pole  switches  located  in  the  owner's  chamber  and  so 
wired  as  to  light  one  lamp  in  each  room,  hall  and  passage 
on  the  first  floor  and  all  lamps  in  the  cellar.     Each  lamp 
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that  is  coiiiicctcil  Id  this  cmtrgciicy  circuit  is  also  coiitiollnl 
by  a  tl»rcc-\vay  switch  so  coniicctcil  that  in  its  lirst  positmn 
tile  switcii  lights  its  respective  himp  and  in  its  second  posi- 
tion extinjjuishcs  the  light  and  coiniects  the  lamp  to  the 
emergency  circuit.  Jt  can  be  seen  that  if  the  switch  is  in 
such  a  position  that  the  lamp  is  not  on  the  emergency  cir- 
cuit no  harm  is  done  because  the  lamp  is  lighted  and  the 
result  sought  is  the  same.  The  lamps  on  the  roads  are  con- 
trolled by  automatic  switches  located  in  the  houses  and  con- 
trolled at  convenient  points  in  the  houses,  and  also  at  the 
stables,  garages  and  power  house. 

All  wires  have  been  run  in  galvanized  iron  cuncUiit  in- 
stalled on  the  bottom  of  the  beams  located  in  the  cross- 
furring.  At  all  outlets  galvanized-iron  boxes  have  been 
provided  for  ceiling  outlets,  wall  outlets,  receptacles  and 
local  switches.  Each  ceiling  outlet  is  fitted  with  a  proper 
fixture  hanger  composed  of  a  "T"  made  of  strong  pipe  and 
securely  fastened  to  the  beams  by  two  screws  and  two  bolts 
and  locked  to  the  outlet  box.  In  the  wall  outlets  a  proper 
fixture  stud  has  been  provided.  The  wire  used  throughout 
the  building  is  high  grade  rubber-covered,  with  two  braids 
of  cotton  heavily  impregnated  with  a  moisture-repcllant 
compound.  For  the  road  lamps  and  service  feeders  the  wire 
is  lead-incased  over  other  insulations. 

The  panels  are  made  of  marbleized  slate  and  located  in 
steel  distribution  boxes  neatly  arranged  so  as  to  give  work- 
ing room  between  them  in  the  gutters  for  the  branch  cir- 
cuits and  feeders.  Each  panel  has  a  main  switch  to  afford 
protection  to  an  inexperienced  hand  when  replacing  fuses. 
Damage  has  been  done  through  carelessness  and  lack  of 
knowledge  and  experience,  and  the  main  switch  has  effected 
a  cure. 


RECENT  TELEPHONE  PATENTS. 


TELEPHONE    METER. 

Measured  local  telephone  service  has  usually  contemplated 
the  call  for  a  unit  rather  than  the  actual  duration  of  service. 
Because  of  this  most  metering  devices  have  been  arranged  to 
count  the  number  of  successful  calls.  If  the  actual  total 
minutes'  duration  of  use  is  to  be  paid  for,  a  different  sort 
of  meter  is  required,  and  it  is  such  a  meter  which  is  de- 
scribed by  Mr.  E.  H.  Martin,  of  Webster  City,  la.,  in  a 
recent  patent  granted  to  him.  According  to  his  invention 
the  meter  has  a  spring  which  must  be  wound  if  the  talking 
circuit  ie  to  remain  closed.  This  spring  drives  a  regulated 
gear  train  and  time  indicator.  The  receiver  hook  may  con- 
trol the  train,  or  the  control  may  be  dependent  upon  both 
the  receiver  hook  and  a  coin  slot.  If  the  former,  charges 
are  paid  upon  the  total  minutes'  use.  If  the  latter,  a  pre- 
payment must  be  made  and  the  service  is  available  in  any 
desired  intervals  until  the  prepayment  is  balanced  and  the 
coin  deposited.  The  circuits  are  arranged  so  that  the  talk- 
ing circuit  is  open,  if  the  receiver  is  on  the  hook,  if  the 
spring  be  run  down  or  if  the  register  train  is  stopped. 

TELEPHONE    SETS. 

Mr.  John  Weil,  of  Mansfield,  Ohio,  is  the  inventor  of  a 
new  type  of  desk  telephone  set.  The  usual  stand  carries  at 
the  top  of  the  upright  a  horizontal  bearing  in  which  turns  a 
shaft,  one  end  of  which  supports  a  transmitter  and  the 
other  end  of  which  carries  an  arm  to  which  the  watchcase 
type  receiver  is  attached.  The  weight  causes  the  receiver 
arm  to  hang  down  beside  the  upright,  the  transmitter  mouth- 
piece pointing  downward.  In  use  the  receiver  arm  is  held 
with  the  receiver  to  the  ear,  at  which  time  the  transmitter 
will  confront  the  lips  of  the  user.  Contacts  secured  to  the 
shaft  and  engaging  brushes  serve  to  switch  the  circuits 
properly  when  the  receiver  is  out  of  normal  position.  An- 
other new  type  of  set,  this  patented  by  Mr.  \\\  E.  Frost,  of 
Lewiston,  IMaine,  is  designed  for  railroad  working.  This 
set  is  to  be  distributed  along  the  right-of-way  and  a  lamp 


is  substituted  lor  the  usual  bell.  1 1  a  crew  is  tu  \)v  con 
nnmicaled  with,  the  lamp  is  caused  t(;  light.  I'lie  <1" 
the  box  must  be  opened  to  expose  the  telephone  instrun..  ;ii 
The  transmitter  arm  is  mounted  upon  a  horizontal  bcarin 
and  may  be  swung  down  from  the  vertical  to  hori/out; 
after  the  door  i"s  open.  A  manual  switch  Cijutrols  the  tail- 
ing circuits. 


Letter  to  the  Editor 


RATES  AND  QUALITY  OF  SERVICE. 


7'o  the  Editor  of  Electrical  World:  | 

Sir: — In  the  competition  between  electricity  and  gas  fi 
lighting  service  which  is  constantly  coming  to  the  front  j 
the  solicitation  of  new  business,  the  relation  between  rab 
and  quality  of  service  rendered  is  sometimes  overlooked.  . 
strong  argument  on  behalf  of  electricity  can  always  I 
made  on  the  grounds  that  it  preserves  the  atmospheric  coi 
ditions  without  taint;  that  it  illuminates  the  most  costly  ar 
delicate  furnishings  without  producing  the  slightest  deter 
oration,  and  that  it  is  the  safest  possible  means  of  ove 
coming  darkness  artificially,  besides  being  the  most  flexib 
agency  for  such  service.  The  conservative  lighting  "pro 
pect,"  however,  often  takes  refuge  in  the  alleged  lower  co 
of  gas,  and  in  dealing  with  such  situations  the  solicitor  m; 
well  call  attention  to  the  comparative  influence  of  servit 
quality  and  rates  in  the  gas  and  electric  fields. 

The  weakness  of  the  gas  case  is  well  illustrated  by  tlj 
disputes  which   frequently  arise  over  the  price  of   gas 
communities  where  the  companies  announce  a  reduction] 
the    rate    per    icoo    ft.,    amid    the    blare    of   trumpets 
accompanied  by  widespread  newspaper  publicity.     In  a  r\ 
resentative  instance  it  was  given  out  that  the  price  of  ^ 
had  been  reduced  from  $i  to  90  cents.     It  appeared  in  i 
investigation  of  the  price  question  that  the  company  reduci 
the  charge  for  a  given  number  of  revolutions  of  the  mete 
and  that  the  gas  bills  were  made  out  at  the  90-cent  rat 
The  quality  of  gas  supplied,  however,   fell  off  both  as 
heating  power  and  illuminating  characteristics,  the  pressu: 
being  raised  to  an  abnormal  point.     The  general  result 
the  consumers  was  that  their  residences  were  worse  lightf 
at  more  money  under  a  low-candle-power  gas  delivered  at 
high  pressure  at  90  cents  per   1000  ft.  than  by  a  highe 
candle-power  gas  delivered  at  a  low^er  pressure  at  $1  pi 
1000  ft. 

The  contrast  which  electric  service  affords  is  a  valuab 
point  for  the  solicitor  to  bear  in  mind.    There  is  no  practic 
ble  way  in  which  the  supply  of  electricity  can  be  juggled 
offset  the  effects  of  a  reduction  in  rates — a  policy  which  i 
progressive  central-station  management  would  for  a  mome 
tolerate.    There  are,  of  course,  differences  in  the  quality 
electrical  service  now  and  then  encountered  in  commerci 
systems,  but  for  the  most  part  these  relate  to  questions 
regularity  of  supply.     In  order  for  a  central  station  to  1 
successful,  it  must  maintain  the  voltage  regulation  and  ir. 
quency  so  close  to  a  constant  value  that  any  radical  d 
parture  at  once  raises  a  storm  of  protests  from  consumei 
To  insure  reasonable  life  in  lamps  and  decent  illuminatic 
on  all  parts  of  a  central-station  system  requires  a  standard ' 
service   which   cannot   be   forsaken    for   more   than   a   fe 
minutes  without  serious  results.     No  opportunity  exists 
adulterate  electrical  energy;  prices  once  established  rema 
fixed  within  their  life  so  long  as  the  accuracy  of  mete 
holds  within  the  usual  limits,  and  the  consumer  cannot  1 
any  chemical  changes  or  b}^  any  practicable  physical  rea 
justments  at  the  power  house  be  deprived  of  getting  1" 
money's   full  worth   of  product  of  standard   quality.     T 
lesson  is  obvious  and  should  be  turned  to  greater  account 
electric-lighting  campaigns. 

Boston,  Mass.  M.  C.  Rice. 
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Generators,  Motors  and  Transformers. 

akiiig  of  Single-Phase  Repulsion  Motors. — A  iKJtc  on 
:ent  British  patent  (No.  1250  of  March  28,  1912)  of 
Siemens-Schuckertwerkc.  To  combine  the  advantages 
lectric  braking  with  tlie  high  working  voltage  of  tlie 
Ision  motor,  the  latter  is  arranged  so  that  it  can  be 
jformed  into  a  shunt-excited  direct-current  machine  by 
:hing  off  the  motor  from  the  mains,  breaking  the  short- 
lit  at   the   brushes   and   switching   on   a   load    resistor. 

winding  serves  for  exciting,  and  the  other  for  com- 
ating  in  the  latter  condition,  they  being  in  series  with 

other  and  with  the  load  resistor  shunted  across  the 
•. — London  Elec.  Eng'ing,  April  4,  191 2. 
^ntilating  Devices. — Karl  Czeija. — The  conclusion  of 
ong  illustrated  article  on  the  evolution  of  ventilating 
ngements  for  high-speed  dynamos.  Some  characteris- 
esigns  for  radial  ventilation,  for  axial  ventilation  and 
combined  radial  and  axial  ventilation  are  given. — 
.  Zeit.,  April  4,  1912. 

irbo-Altcrnator. — An  illustrated  description  of  a  5000- 
lurtis  turbo-alternator  for  the  County  of  London  P^lec- 
Supply  Company. — London  Electrician,  April   5,    1912. 

Lamps  and   Lighting. 

2ylight. — Edward  L.  Nichols. — A  Franklin  Institute 
:r.  Daylight  is  the  light  of  the  sun,  modified  by  its 
age  through  our  atmosphere,  and  further  modified  by 
addition  of  light  which,  having  reached  the  atmos- 
e,   is   reflected  back  and   forth   and   reaches  us   in  the 

1  of  skylight.  The  light  from  the  sky  differs  from 
:t  sunlight  because  of  the  selective  reflection  to  which 
IS  been  subjected  at  the  surface  of  cloud  masses  and 
lie  earth  itself  and  from  particles  of  dust  and  moisture 
he  air.  Daylight,  in  spite  of  the  increasing  use  of 
icial  illumination,  is  still  the  normal  stimulus  of  the 
an  eye.  The  eye  is  most  sensitive  to  those  rays  which 
ne  spectrum  of  sunlight  arc  of  maximum  energy.  The 
t  of  the  open  is  pleasant  only  when  it  comes  chiefly 
n  above  and  when  there  is  a  certain  abundance  of  con- 
t  of  dark  and  lighted  areas.    The  illumination  of  a  sur- 

exposed  to  sunlight  and  skylight  in  midsununer  has  been 
id  to  be  as  great  as  100,000  metcr-hefners,  or  90,000 
;r-candles.  But  12  meter-hefners,  or  a  candle-foot, 
iufficient  illumination  for  easy  reading  of  ordinary 
t.  The  author  shows  how  daylight  varies  in  bright- 
;    with    the    rise    of    the    sun    above    the    horizon    and 

there  are  also  progressive  changes  in  the  spectrum  of 
light.     Concerning  the   relative  brightness   of  clouded 

unclouded  skies,  the  author  says  we  think  of  the  un- 
ded  sky  as  bright,  but  in  point  of  fact  it  is  just  about 
(right  as  a  densely  clouded  sky,  and  all  the  intervening 
;es  of  cloudiness  are  brighter  than  either.  Daylight 
er  the  conditions  of  overcast  sky  consists  of  all  sky- 
t  and  no  direct  sunlight,  whereas  with  unclouded  sky 
3er  cent  comes  directly  from  the  sun  and  only  15  per 
:  from  the  sky.  The  author  discusses  methods  of  de- 
lining  the  temperature  of  the  sun.  The  problem,  stated 
ts  simplest  terms,  consists  in  reducing  the  visible  radia- 

from  the  sun,  which  is  enormous  when  compared  with 

of  a  black  body  of  measurable  temperature  with  which 
lust  be  compared,  to  something  like  the  same  brightness. 

this  purpose  the  sun's  light  must  be  diminished  to  about 

002  of  its  original  value,  for  which  purpose  none  of 
ordinary  methods  employed  in  photometry  suffice.'  This 
recently  been  accomplished  by  Kurlhaum  in  the  follow- 
manner:  Instead  of  attempting  to  measure  the  bright- 
;  of   the   sun   itself,   he   observes   a   diffusely    reflecting 


^urface  obtained  by  depositing  magnesium  oxide  upon 
metal,  this  surface  being  exposed  to  sunlight.  The  illumi- 
nation of  such  a  surface  is  directly  proportional  to  the 
brightness  of  the  sun  multiplied  by  the  ratio  of  the  square 
of  the  sun's  radius  to  the  square  of  the  distance  of  the 
earth  from  the  sun.  This  ratio  happens  to  give  just  the 
proper  reduction  demanded.  The  reflecting  power  of  the 
magnesium  oxide  being  known,  its  brightness  compared  to 
that  of  the  sun  which  illuminates  it  can  be  computed  from" 
the  quantities  mentioned  above;  and  by  the  comparison  of 
the  brightness  of  this  sunlit  surface  with  that  of  an  arti- 
ficially heated  black  body  of  measurable  temperature  the 
temperature  of  the  sun  may  be  computed  with  an  accuracy 
which  depends  only  upon  our  knowledge  of  certain  dis- 
tances and  constants  and  of  the  laws  of  radiation.  Kurl- 
baum  estimates  by  this  method  that  the  temperature  of  the 
sun  lies  between  6002  deg.  and  6023  deg.  C.  Since  with 
incandescent  bodies  such  a  temperature  cannot  be  ap- 
proached, one  is  unable  to  imitate  sunlight  except  in  two 
ways.  Certain  bright-line  spectra  of  glowing  vapors,  the 
composition  of  whose  light  is  really  altogether  different 
from  the  continuous  spectrum  of  the  sun,  may  have  the 
power  of  stimulating  the  three  primary  sensations  of  red, 
green  and  violet  in  nearly  the  same  proportions,  and  thus, 
as  in  the  case  of  COj  in  vacuum  tubes  under  certain  con- 
ditions, may  be  made  to  simulate  sunlight  in  some  respects. 
All  known  solids,  at  temperatures  of  incandescence  attain- 
able in  practice,  are,  however,  relatively  much  stronger  in 
red  and  weaker  in  the  violet  than  daylight.  How  small  a 
range  of  variation  they  cover  as  regards  quality  of  light, 
and  how  different  they  are  from  daylight,  may  be  seen  from 
Fig.  I,  in  which  the  spectrophotometric  curves  for  the 
Hefner  lamp  and  the  acetylene  flame  are  drawn.     In  this 
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Fig.    1 — Distribution    of    Intensities    in    the    Spectra    of    the    Hefner 
Lamp    and   the    Acetylene    Flame   Compared    with    Daylight. 

diagram  ordinates  are  values  for  each  wave-length  of  the 
ratios  Hefner/daylight  or  acetylene/daylight.  While  one 
cannot  increase  the  degree  of  incandescence  of  any  avail- 
able sources  of  low  temperature  so  as  to  make  them  ap- 
proach appreciably  nearer  to  sunlight,  it  is  possible  to 
change  the  quality  of  their  light  by  the  use  of  properly 
selected  color  screens,  and  this  is  the  second  of  the  two 
possible  methods. — Journal  Franklin  Institute,  April,  1912. 
Electric  Properties  of  Draivn-Tungstcn  Filament. — H. 
Pecheux. — .\n   account   of   some   tests   of   the   new   osram 
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laiiij)  Willi  (li  ,i\\  II  lull)^^U'll  tilaiiK'iit.  I  lu'  U'l:il,iiii  hctwci-ii 
laiitllc-powcr  ami  volts  is  cp  -  ^.5  X  lu'X  volts"  ^  vvliilr 
I'lir  tiic  old  osraiii  lamp  with  scpiirtcd  filainciit  the  relation 
is  cp  =  4.5  X  JO'' X  volts"*.  This  shows  that  the  drawn 
lilanicnt  is  of  quite  a  dilTcrent  |)hysical  nature.  Willi 
nspcct  to  the  relation  between  candle-power  and  vulis,  the 
drawn  filament  resembles  more  eloselv  a  /irconinm-tiniy 
sten  filament,  since  for  a  J5  cp,  i_V'-volt  /-lamp  the  rela 
tion  is  cp  ^  2.28  X  '""  X  vt)lts'' '■'.  The  };reat  dilTerenee 
i)etween  the  old  and  new  osram  fiiaiiuiils  is  also  shown  in 
its  resistivity  and  temperature  coetlicieiit.  Tlie  relation  be- 
tween the  voltage  /■.'  and  the  current  /  is  shown  in  l-'ij^.  _'. 
where   the  curve   "osram"    (ancien)    refers   to   tlie   old    lila 


I  (Amperes) 


Fig.    2 — Characteristics    of    Various    Drawn-Tungsten    Filaments. 

meut,  the  two  curves  No.  1585  and  No.  43467  to  two  drawn- 
tungsten  filaments,  and  the  curve  Z  to  the  zirconium-tung- 
sten filament.  The  ratio  of  the  resistance  of  the  drawn- 
tungsten  filament  at  normal  voltage  to  its  resistance  at 
o  deg.  C.  is  12.5.  For  the  old  osram  filament  this  ratio  is 
14.6.  for  the  zirconium-tungsten  filament  it  is  10.6.— 
La  Lumiere  Elec,  March  30,  1912. 

Experimental  Work  on  a  New  Standard  of  Light. — W.  A. 
Harw;ood  and  J.  E.  Petavel. — A  note  on  a  paper  read  be- 
fore the  Royal  Society  in  London.  The  source  of  light 
employed  consists  of  a  strip  of  platinum  heated  by  an 
electric  current.  Thermopiles  measure  the  radiation  passing 
through  (a)  a  plate  of  black  fluorspar,  (b)  a  water  trough. 
The  thermopiles  are  connected  in  opposition.  As  the  cur- 
rent through  the  strip  is  increased,  the  intensity  of  the 
luminous  radiation  increases  more  rapidly  than  the  intensity 
of  the  radiation  of  longer  wave-length.  Therefore,  for  a 
given  thickness  of  the  absorbing  media  and  distance  of  the 
thermopiles  there  w^ill  be  one  definite  temperature  at  whicli 
the  reading  of  a  galvanometer  in  the  thermopile  circuit  will 
be  zero.  A  long  series  of  experiments  showed  that  the 
light  could  be  kept  constant  within  -\-  0.5  per  cent  when  a 
constant  temperature  was  maintained  by  the  above  criterion. 
It  was  mtended  to  use  the  method  to  establish  a  secondary 
standard  of  light  which  would  not  be  subject  to  the  periodic 
fluctuations  of  flame  standards  or  the  gradual  decay  of  in- 
candescent standards.  The  investigation  showed,  however, 
that  exceptional  care  and  manipulative  skill  were  required 
to  maintain  the  apparatus  in  good  working  order,  and  from 
a  practical  point  of  view  this  defect  probably  outweighs  the 
advantages  gained. — London  Electrician,  April  5.  1912. 

Train  Lighting. — P.  Amsler. — An  illustrated  article  in 
which  it  is  pointed  out  that  on  account  of  the  tendency  to 
raise  the  voltage  on  the  trolley  wire  in  direct-current  rail- 
ways  the   train-lighting   problem   has   been    rendered   more 


diHieiili.       I  he   series  eoiiiuctiini   of    lamps  heretofore  11 
can   no   longer   be   employed    in    ])ractice.     The   author 
scribes  a   new   system  of   train   lijjhting  which  permits 
use  of  a  low  voltage  at  the  lamps  in  spite  of  the  high  v 
age  at  the  trolley  wire.     .\  train-lighting  group  consist 
two  machines,   namely,   a    motor    for   high   tension   diri 
coupled  with  a  generator  producing  the  lamp  voltage, 
different     windings    are    so    arranger!     that     for    consi 
])riinary  voltage  the  lamp  voltage  is  independent  of  the  1( 
this    result    being    obtained    without    use    of    auxiliary 
paratus.       i'lie   advantages   of   the    system   are   explainw 
/;/<•/.•.  /.til..  .\\)r'i\  4,   i(;i2. 

Modrrn  I lu  andcsccnt  Lamps. — L.  J.  Lewin.son. —  A 
lure  delivered  before  the  JClectric  Lngineering  Societ) 
Columbia  University.  'J"he  author  gives  an  outline  oi 
development  of  incandescent  lamps  with  reference 
methods  of  manufacture,  lie  then  discusses  the  phys 
characteristics  of  the  ])resent-day  lamps,  their  efficier 
life  and  rating,  their  use  in  multiple  and  series  comiecti 
and  finally  gives  performance  characteristics  and  datJ 
School  of  Mines  Quarterly,  .\pril,  1912. 

Ec'acnating  Lamp  Bulbs. — An  explanation  of  the  ph 
phorus  process  is  given  in  j.  J.  Thomson's  lectures 
molecular  ph\sics,  abstracted  under  "IClectrophysics." 

Traction. 

Singlc-Fliase  Traction. — In  a  continuation  of  the  l 
illustrated  serial  on  the  London,  Brighton  and  South  d 
Railway  electrification  details  are  given  of  the  rolling  st( 
Lach  motor  car  is  equipped  with  four  single-phase  mot 
all  of  the  Winter- ICichberg  compensated-repulsion  t] 
The  article  is  profusely  illustrated. — London  Engineer 
March  8,  191 2. 

Raillcss  Traction. — An  illustrated  article  on  the  systen 
electric    omnibuses   in    use   at    Leeds   and    Bradford. 
omnibuses    run    on    the    ordinary    street   without    rails 
are  supplied  with  energy  from  a  double  overhead  wire 
two  trolleys.     Details  of  the  equipment  are  given. — Lon 
Electrical  Review,  March  29,  1912. 

Corrugation. — A.  Schwartz  and  R.  G.  Cuncliffe. — 
authors  first  describe  an  extensive  series  of  laboratory 
periments  on  a  model  car  and  track,  and  also  on  the  1 
flow  of  metal  due  to  rubbing  and  hammering.  They  t 
consider  investigations  on  actual  tracks,  methods  of  obt 
ing  records  being  described.  A  large  number  of  race, 
are  reproduced  in  the  paper. — London  Electrician,  Aj 
3.  1912. 

German  Electrical  Industry. — A  continuation  of  the : 
article  on  the  condition  of  the  German  electrical  indusf' 
in    191 1.     Abstracts  are  given  of  the  financial  report 
some  of  the  large  companies.     The  number  of  central  1 
lions  in  Germany  has  increased  to  2,600  and  they  have 
a  profitable  year  because  the  consumption  in  kilowatt-h 
has  greatly  increased  in  spite  of  the  greater  use  of  met;i 
filament    lamps.      The    article    is    to    be    continued. — h ' 
Zeit.,  April  4,  1912. 

Calculating  Choking  Coils. — Fritz  Emde. — The  cori: 
sion  of  his  paper  on  the  calculation  of  ironless  cho.'i 
coils  such  as  are  used  for  the  protection  of  electi  '< 
machines.  The  author  gives  as  a  numerical  example  i 
calculation  of  choking  coils  for  1000  amp  and  126  ^  < 
at  16.5  cycles  per  second,  and  finally  gives  the  ma< 
matical  derivation  of  some  of  the  formulas  for  inducta:- 
used  in  his  paper. — El:k.  u.  Masch.  (Vienna),  March 
1912. 

Transformer  Substations. — An  illustrated  article  on  n 
construction  of  transformer  substations  from  reinfoe 
concrete. — Elek.  Zeit.,  April  4,  19 12.  : 

Calculating  Three-Phase  Lines.— G.  Markovitch  ^'' 
mathematical  paper  on  the  calculation  of  long  three-pjS 
transmission  lines  in  which  the  conductors  are  non-11 
metrically  arranged. — Elek.  u.  Masch.  (Vienna),  MarclM 
1912. 
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Eiectrophysics  and  Magnetism. 

Molecular  Physics. — J.  J.  Thomson. — Extracts  of  the 
;t  tliree  of  a  course  of  lectures  delivered  on  "molecular 
^sics"  before  the  Royal  Institution  in  London.  The  suc- 
iS  of  isolating  single  molecules  has  been  due  to  the  fact 
it  some  molecules  move  with  such  an  enormous  speed 
it  in  spite  of  their  sniallncss  their  energy  is  measurable, 
veral  methods  of  detecting  positive  molecules  are  de- 
ibed. — London  Engineering,  March  i.  While  there  are 
■ious  kinds  of  positively  charged  small  particles,  the 
all  negative  particles  are  all  of  the  same  kind.  The 
all  negative  particle  can  pass  through  a  solid  like  a 
let,  but  without  leaving  a  hole.  In  such  cases  chemical 
ictions  may  be  produced.  An  instance  of  this  has  been 
de  the  basis  of  a  process  for  completing  the  exhaustion 
electric  lamp  bulbs.  Negative  discharge  rays  act  on 
ite  phosphorus,  converting  it  into  the  red  variety,  which 
>  a  much  lower  vapor  pressure,  and  under  the  discharge 
s  red  phosphorus  combines  not  only  with  any  oxygen 
:sent  in  the  bulb,  but  also  with  the  nitrogen,  forming 
npounds  which  have  very  low  vapor  pressures.  The 
jative  particles  are  then  considered  in  their  capacity  of 
)ducing  light. — London  Engineering,  March  8.  In  the 
rd  lecture  the  lecturer  discussed  some  special  features  of 
:  characteristic  Roentgen  radiations  which  are  emitted  by 
St  bodies  under  suitable  excitation,  and  sketched  some 
ilogies  between  Roentgen  radiation  and  light.  As  to  the 
:  of  Roentgen  rays  for  therapeutic  purposes,  he  thought 
it.  as  often  applied,  Roentgen  rays  have  hardly  a  fair 
ince  when  used  as  a  curative  agent.  To  do  any  good  they 
)uld  be  absorbed,  but  the  usual  practice  appears  to  be  to 
;  the  same  bulb  as  is  employed  in  photographing  by 
rays. — London  Engineering,  March  15,  1912, 
Storage  Battery  Grids. — A  note  on  a  recent  British 
:ent  (No.  23,265  of  March  28,  1912)  of  P.  Marino.  To 
:ain  lamp  electrodes  of  the  pasted  type,  aluminum  grids 
;  used.  To  prevent  local  action,  the  grid  is  first  treated 
th  special  compositions.  The  first  coating  consists  of 
d  oleate,  dissolved  in  turpentine,  benzol  or  carbon  bisul- 
ide  and  a  fat,  resin  or  oil ;  it  is  then  heated  to  a  dull  red 
It,  and  finally  coated  with  a  composition  containing  gutta- 
•cha  and  india-rubber,  8  per  cent,  Syrian  asphaltum 
lelted  under  the  action  of  heat,  in  a  drying  oil)  and  im- 
pable  lead  powder. — London  Elec.  Eng'ing,  April  4,  1912. 
Electrochemistry  of  Radioactive  Bodies. — G.  von 
:vESY. — An  account  of  an  experimental  investigation  in 
lich  the  general  electrochemical  properties  of  radioactive 
dies  were  studied.  The  deposition  of  these  bodies  on 
.tinum  electrodes  in  the  ordinary  course  of  electrolysis, 
on  a  metal  dipping  into  an  active  solution,  depends  to  a 
ge  extent  on  the  potential  of  the  electrode.  Radium  B. 
)riuni  B  and  actinium  B  possess  the  same  electrochemical 
jperties.     Radium  C,  thorium  C  and  actinium  C  possess 

0  the  same  electrochemical  properties.  With  very  small 
ctrode  potentials  C  is  deposited  almost  pure ;  as  the 
ctrode  potential  is  increased  the  amount  of  B  separated 
th  the  C  increases  also.  A  relation  exists  between  the 
if  of  metal  against  the  solution  and  the  ratio  of  B  to  C 
posited  on  the  metal  dipping  into  the  solution.  When  the 
ter  is  known,  therefore,  the  former  is  also  known.  From 
is  relation  the  unknown  position  of  tantalum  in  the  series 

potentials  has  been  determined.  By  this  method,  also, 
J  change  of  emf  between  metal  and  water  with  time  of 
mersion  of  the  metal  can  be  determined.  The  results  of 
arsden  and  Barratt  on  the  branching  of  the  thorium  series 
e  consistent  with  the  results  obtained  on  the  electrochemi- 

1  behavior  of  thorium  C. — Philos.  Mag.,  April,  1912. 
Relation  Betzveen  Current,  Voltage,  Pressure  and  the 
rngth  of  Dark  Space  in  Different  Gases. — F.  W.  Aston 
v'D  H.  E.  Watson. — A  note  on  a  recent  paper  presented 
fore  the  Royal  Society  in  London.  In  a  previous  paper 
le  of  the  authors  has  shown  that  in  the  discharge  between 
rgc  plane  aluminiun  electrodes  in  gases  at  various  pres- 


sures the   following  empirical  equations  are  approximately 
true : 

/;  =  A/P  -f-  B/y/7,  V  =  E-\-F  \IcTP', 
where  D  is  the  length  of  the  dark  space,  V  the  voltage  be- 
tween the  negative  glow  and  the  cathode,  c  the  current 
density,  P  the  pressure,  and  A,  B,  E,  F  constants  depending 
on  the  nature  of  the  gas.  The  first  part  of  the  present  com- 
nmnication  gives  the  results  of  the  continuation  of  this 
work,  with  the  values  of  the  constants  for  hydrogen,  nitro- 
gen, air,  oxygen,  carbon  monoxide,  helium  and  argon.  The 
second  part  deals  with  a  systematic  investigation  into  the 
behavior  of  the  inactive  gases  when  ni  a  pure  state.  It 
was  found  that  these  gases  behaved  in  an  anomalous  man- 
ner and  by  no  means  satisfied  the  above  equations  in  gen- 
eral, but  gave  values  in  better  agreement  with  a  third  equa- 
tion obtained  by  eliminating  P  from  the  two  above.  The 
results  are  described  for  helium,  neon,  argon,  krypton  and 
xenon.  Peculiar  interest  attaches  to  these  gases  in  that  all 
of  them  exhibit  to  a  more  or  less  striking  degree  the  pri- 
mary dark  space  recently  discovered  by  one  of  the  authors 
in  hydrogen  and  helium.  The  behavior  of  helium  was  ex- 
ceedingly erratic  and  seemed  to  indicate  that  this  gas  could 
support  the  discharge  in  two  entirely  different  ways. — 
London  Electrician,  April  5,  1912. 

Delta  Rays. — N.  Campbell. — An  account  of  an  experi- 
mental investigation  of  the  ionization  by  alpha  rays  from 
which  the  following  conclusions  are  drawn.  The  delta  rays 
have  not,  as  has  been  supposed,  an  initial  velocity  of  the 
order  of  20  volts.  If  the  initial  velocity  is  more  than  a 
small  fraction  of  a  volt,  it  is  independent  of  the  speed  of 
the  exciting  alpha  rays  and  almost,  if  not  quite,  independent 
of  the  nature  of  the  material  in  which  the  delta  rays  are 
excited.  The  number  of  delta  rays  excited  by  a  given  beam 
of  alpha  rays  at  a  metal  surface  is  independent  of  the  nature 
of  that  surface. — Philos.  Mag.,  April,  1912. 

Units,  Measurements  and  Instruments. 

British  National  Physical  Laboratory. — The  conclusion  of 
the  abstract  of  last  year's  report  dealing  with  such  subjects 
as  are  of  particular  interest  to  electrical  engineers,  espe- 
cially the  Lorenz  apparatus,  standards  of  resistance,  Ayr- 
ton-Jones  current  balance,  the  international  ampere,  the 
Weston  standard  cell,  temperature  coefficient  of  mutual  in- 
ductance, comparison  of  resistances  with  mutual  induc- 
tances, evaluation  of  the  ohm  in  absolute  units,  photometry, 
constancy  of  supply  meters,  insulation  research,  test  work, 
direct-current  and  resistance  measurements,  resistance  ma- 
terials, electric  cables  and  supply  meters. — London  Elec- 
trician, March  29,  19 12. 

Measuring  Heavy  Alternating  Currents. — In  last  year's 
report  of  the  National  Physical  Laboratory  a  method  for 
the  measurement  of  heavy  alternating  currents  is  men- 
tioned. Originally  proposed  by  A.  Campbell,  it  consists  in 
using  a  step-up  transformer  across  a  resistor  carrying  the 
current  to  be  measured,  with  an  electrostatic  voltmeter  on 
the  secondary  of  the  transformer.  The  deflections  of  the 
voltmeter  are  then  proportional  to  the  current  in  the  re- 
sistor. The  transformer  must  have  a  very  low-resistance 
primary  coil  and  high-grade  transformer  iron.  Preliminary 
measurements  with  such  a  transformer  designed  and  built 
during  the  year  indicate  that  a  very  high  accuracy  will  be 
obtainable  with  the  method  over  all  ordinary  frequencies. 
The  small  losses  and  very  low  magnetizing  current  of  the 
transformer  make  the  phase  of  its  magnetizing  current  so 
nearly  in  time  quadrature  to  that  of  the  current  in  the  re- 
sistor that  its  shunting  effect  on  the  resistor  is  scarcely 
perceptible. — London  Electrician.  March  29,  1912. 

Ammeter  and  Tension  Indicator. — In  many  cases,  for  in- 
stance in  power  installations,  an  anmicter  is  sufficient  for 
each  motor  without  a  special  voltmeter,  but  an  indication 
is  desired  whether  the  line  is  under  voltage  or  not.  .V  lamp, 
which  is  often  used  for  this  purpose,  consumes  energy.  To 
avoid  this  Olivetti  attaches  to  an  ammeter  a  simple  arrange- 
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iiHiil  wliicli  is  controlled  by  an  clcctiomagncl  ami  mduatrs 
by  a  wliitc  or  red  sign  bcliind  a  window  whctbcr  llic  line  is 
Milder  current  or  not. — La  Lumicrc  ISlec,  March   i(),   \tj\j. 

rrcf^iiytmnt  Meter. — K.  IIkumann. — An  illiKstrated  de- 
scription of  a  prepayment  meter  made  by  a  German  com- 
pany for  wliicli  simplicity  of  construction  and  low  price  are 
claimed  as  chief  advantages. — lllek.  Zeit.,  March  28,  1912. 

Volt-Ohm  Meter. — An  illustrated  description  of  a  univer- 
sal instrument  made  by  a  Cicrman  company  which  can  be 
utilized  as  a  voltmeter  on  direct-current  or  alternating 
current  lines  and  also  as  an  insulation  tester  on  lines 
whether  carrying  currents  or  not. — lilek.  Zcit.,  March 
28,  1912. 

Measurement  of  Inductances  and  Capacities. —  Two  let- 
ters by  E.  Orlich  and  \V.  Peukert  pointing  out  an  error  in 
Zipp's  recent  article  on  Peukert's  method  of  measuring  in- 
ductances, together  with  Zipp's  reply. — Elek.  Zeit.,  Marcli 

28,  1912. 

Making  Capillary  Filaments. — H.  S.  Souttar. — An  ab- 
stract of  a  London  Physical  Society  paper  describing  a 
method  of  making  capillary  filaments  for  the  capillary  elec- 
trometer and  also  applicable  to  the  construction  of  fibers 
for   the   string  galvanometer. — London   Electrician,   March 

29,  1912. 

Capacity  of  Three-Ph-ase,  Three-Core  Cables. — A.  B. 
Clark. — In  capacity  tests  of  three-phase,  three-core  cables 
the  result  depends  upon  the  way  of  connecting  up  the  cores. 
The  author  shows  how  from  two  capacity  measurements, 
each  with  a  different  method  of  connecting  up  the  cores  of 
the  cable,  all  the  other  combinations  can  be  calculated;  thus 
tests  made  in  various  ways  can  be  reduced  to  a  common 
basis  for  comparison. — London  Electrical  Review,  April  5, 
1912. 

Coil  ivith  a  Homogeneous  Magnetic  Field. — A.  Bestel- 
MEYER. — The  author  has  calculated  the  field  in  the  interior 
of  a  coil  the  length  of  which  is  about  2.4  times  its  diameter 
and  has  reached  the  result  that  within  a  certain  space  this 
field  is  rather  uniform,  the  coefificient  of  irregularity  being 
I  or  2  per  cent,  and  that  to  obtain  a  perfectly  uniform  field 
the  coil  would  have  to  be  made  infinitely  long.  Since  this 
is  impossible  in  practice,  use  may  be  made  of  another  method 
in  which  correction  is  made  for  the  lack  of  constancy  by 
adding  two  compensating  coils  at  the  two  ends  of  the  main 
coil. — Phys.  Zeit.,  Dec.  i.  191 1;  La  Revue  Elec,  March 
22,  1912. 

Telegraphy,  Telephony  and  Signals. 

Submarine  Telegraph  Cable. — H.  W.  Malcolm. — A  con- 
tinuation of  his  long  illustrated  series  on  the  theory  of  the 
submarine  telegraph  cable.  In  the  present  instalment  the 
author  deals  with  transient  and  alternating-current  phe- 
nomena in  a  telegraph  cable,  the  general  solution  by  periodic 
series,  and  the  arrival  curve  built  up  as  the  sum  of  a  num- 
ber of  periodic  terms. — London  Electrician,  April  5,  1912. 

Electrostatic  Effects  in  Receiver  Transformers  for  Wire- 
less Telegraphy. — G.  W.  O.  Howe. — An  illustrated  paper  in 
which  it  is  pointed  out  that  the  sensitiveness  of  the  usual 
receiving  arrangements  with  an  oscillation  transformer  de- 
pends upon  the  mode  of  earthing  the  transformer  relatively 
to  the  aerial.  This  is  shown  to  be  due  to  electrostatic, 
combined  with  electromagnetic,  induction.  If  the  trans- 
former is  earthed  so  that  electrostatic  and  electromagnetic 
inductions  assist  each  other,  the  sensitiveness  is  much  in- 
creased as  compared  with  the  arrangement  where  the  in- 
ductions oppose  each  other. — London  Electrician,  March 
29,  1912. 

Wireless  Telegraphy. — S.  M.  Pow^ell. — An  illustrated 
article  on  the  applications  of  wireless  telegraphy  in  hor- 
ology, navigation,  and  cartography. — London  Electrical  Re- 
view, April  5,  1912. 

Electric  Clock. — L.  Reverchan. — An  illustrated  descrip- 
tion of  the  Campiche  electric  clock  system.  The  principle 
of   the   electric   regulator   of   Campiche   is   "to   give   every 


minute  to  ;i  iieiidiiliiiii  an  impulse  of  ((jual  intensity  and  L 
the  same  direction  and  therefore  independent  of  tlie  cur 
rent." — L'Jilectricicn,  March  2,  1912. 

Miscellaneous. 

Charluttcnburg  Institute. — II.  S.  Rowkll. — An  illustr.itei 
article  on  the  Berlin  Institute  of  Technology  at  (  harlotien 
liiirg  with  a  comi)arison  of  (ierinan  and  British  enginecrin| 
iducation. —  London  Imgineering,  March  8,  1912. 

Education. —  II.  A.  Rouerts. — A  paper  presented  bcfor 
the  Royal  Society  of  Arts  in  London  on  education  in  scieiici 
as  a  preparation  for  industrial  work. — London  Electrician 
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I  HK  Principles  and  Practice  of  Electric  Wiring 

A,  Bursill.     London :     Longmans,  Green  &  Compan> 

212  pages,  166  illus.    Price,  $1. 

An  elementary  textbook  on  electric  wiring  intended  fo 

practical   wiremen   and   electrical   artisans  generally.     Th 

book  is  clearly  written  and  well   illustrated.     It  describe 

the  elementary  principles  of  the  electric  circuit  and  give 

instruction  in  arithmetic  and  elementary  calculations.     Th 

fittings  and  practice  described  belong  essentially  to  electri 

work  in  Great  Britain.    The  book  will  be  of  great  assistanc 

to  practical  wiremen  and  to  all  interested  in   British  pro 

cedure  in  circuit  erection. 


The  Electric  Circuit.  By  V.  Karapetoff.  New  York 
McGraw-Hill  Book  Company.  85  pages,  14  illu; 
Price,  $1.50. 
This  pamphlet  can  best  be  considered  as  a  well-prepare 
introduction  to  a  treatise  on  dynamo-electric  apparatus.  ] 
deals  largely  with  the  electric  part  of  the  electromagneti 
circuits  of  such  apparatus.  The  treatment  covers  direci 
current  and  alternating-current  relations,  the  representatio 
of  alternating-current  quantities  by  means  of  vectors,  th 
expression  of  such  vectors  by  the  symbolic  method,  brie 
discussions  of  power  in  alternating-current  circuits,  th 
combination  of  resistance  and  reactance  in  alternating-cui 
rent  circuits  and  a  more  extended  discussion  of  the  electrc 
physical  relations  involved  in  the  electrostatic  circuit.  > 
valuable  feature  of  the  book  from  the  point  of  view  of  th 
student  for  whom  it  is  intended  resides  in  the  144  numeric; 
problems  inserted  to  illustrate  the  theoretical  relations  di: 
cussed.  A  fair  knowledge  on  the  part  of  the  reader  c 
fundamental  physical  relations  and  of  all  branches  of  mathi 
matics  up  to  calculus  is  assumed  by  the  author.  To  readc 
with  such  knowledge  the  pamphlet  should  be  valuable  i 
affording  a  first  insight  into  the  application  of  this  know 
edge  in  the  investigation  of  electrical  apparatus. 


Electric  Railway  Engineering.  By  C.  Francis  Hardin 
New  York :  McGraw-Hill  Book  Company.  336  page 
138  illus.  Price,  $3. 
The  material  in  this  book  has  been  selected  and  arrange 
with  particular  reference  to  the  needs  of  students  in  electri 
railway  engineering.  It  therefore  deals  with  fundament 
engineering  principles,  and  the  practical  examples  cited  a 
given  primarily  to  illustrate  the  principles.  However,  tl 
examples  represent  good  modern  practice  and  are  not  devo 
of  value  as  a  guide  in  the  selection  of  railway  systems  ai 
apparatus.  The  presentation  is  one  that  will  appeal  mo 
strongly  to  the  designing  or  constructing  engineer  than 
the  operating  engineer,  although  the  subject  of  operation 
studied  at  least  sufficiently  for  the  needs  of  the  design< 
There  are  four  chapters  covering  principles  of  train  oper 
tion,  generation  and  distribution  of  electrical  energy,  ra 
way  equipments  and  types  of  railway  systems.  The  treati 
is  well  balanced  throughout  and  should  prove  interesti: 
and  instructive  to  those  specializing  in  railway  engineerir 
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New  Apparatus  and  Appliances 


EXPANSION  BOLT. 


In  electrical  construction  work  expansion  bolts  are  used, 

nong  other  things,  for  hanging  interior  conduit  to  concrete 

tile  ceilings  or  walls,  and  also,  in  switchboard  installation, 

securing  smaller  instruments  and  the  like  to  marble  or 


Expansion   Bolt. 

ite  panels.  A  distinctive  type  of  expansion  bolt  has  been 
veloped  by  C.  B.  Van  Antwerp  &  Company,  Fort  Dear- 
rn  Building,  Chicago.  As  shown  in  the  illustration,  its 
incipal  feature  is  a  flexible  shell  of  composition  metal, 
thin  which  is  a  cone  that  is  drawn  up  by  a  machine  screw, 
us  exerting  powerful  expanding  force.  The  shell  has 
ghtly  raised  ribs  that  give  it  a  stronger  frictional  grip 
th  the  inner  surface  of  the  hole.  The  Van  expansion  bolt, 
it  is  called,  is  readily  installed,  being  in  one  piece  and 
quiring  merely  a  screwdriver  t(i  make  it  anchor  securely. 


LUBRICATION  OF  ELEVATOR  GUIDES. 


The  main  body  ,of  the  "Economy"  elevator  guide  lubri- 
tor  built  by  the  Peterson  Engineering  Company,  New 
»rk  City,  in  several  different  styles  is  a  hollow  cast- 
j,  to  which  is  attached  a  special  compressed-air  grease 
p.  In  ordinary  operation  it  is  said  that  these  cups  only 
ve  to  be  filled  once  every  eight  or  twelve  weeks,  and  an 
:asional  turn  of  the  top  nut  so  compresses  the  air  en- 
ipped  in  the  cup  that  it  forces  the  grease  out  through  the 
lis  of  the  lubricator  and  on  to  the  guide  rails  in  a  thin 
ibon  where  the  guide  shoes  bear. 


Elevator   Guide    Lubricator  for   Wooden    Ralls. 


Owing  to  the  fact  that  grease  is  only  applied  where  it  is 
eded,  the  use  of  the  lubricator  is  said  to  result  in  a  re- 
irkable  reduction  in  the  amount  of  grease  necessary  as 
11  as  in  a  reduction  in  the  amount  of  power  required  to 
erate  the  elevators. 


The  lubricators  are  made  for  all  types  and  sizes  of  cars, 
and  standard  attachments  are  provided,  so  they  can  be 
readily  placed  on  any  ordinary  type  of  elevator. 


HARMONIOUS  BANK-LIGHTING  EQUIPMENT. 

Effective  use  is  made  of  the  tulnilar  form  of  incandescent 
electric  lamp  equipped  with  mirror  reflectors  in  illuminating 
banks  where  the  more  usual   forms  of  lighting  equipment 


Fig.    1 — Desk    Lighting    in    Office    of    Fourth    National    Bank. 

would  not  harmonize  with  the  decorative  features  of  the 
rooms.  Herewith  are  shown  the  interiors  of  the  Fourth 
National  Bank,  New  York,  and  of  the  banking  room  of 
the  Germania  Life  Insurance  Company,  New  York,  where 
this  system  of  illumination  has  been  installed.  The  lamp 
unit  is  tubular  in  shape,  about  i  in.  in  diameter  and  i  ft. 
in  length.  The  light  from  this  "Linolite"  lamp  is  distributed 
over  the  working  surface  by  means  of  a  Frink  mirror  re- 
flector which  completely  hides  the  lamp  from  view  and  itself 


Fig.    2 — Interior    Lighting    of    the    Germania     Life     Insurance 
Company. 

presents  a  surface  in  perfect  harmony  architecturally  with 
its  surroundings.  The  above-described  equipments  have 
beei>  developed  by  the  I.  P.  Frink  Company  and  are  being 
offered  on  the  market  by  the  H.  W.  Johns-Manville  Com- 
pany. New  \'ork. 
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ELECTRIC  VEHICLE   ARRANGED    FOR    ACCESSI- 
BILITY OF  VITAL    PARTS. 


REVERSIBLE-TYPE  MOTOR  STARTER. 


In  tlio  lU'sij^ii  of  tin-  electric  aiiluiiiubilc  illustrated  iiere- 
witli  particular  attention  lias  been  paid  to  the  problem  of 
obtaiiiinj;  accessibility  of  tbe  parts  tliat  may  need  inspection 
or   repair.     By   simply   raisinjj  the  hood  at    the   front,  the 


Electric  Vehicles  with  an   Instrument  Under  the   Front  Hood. 

controller,  safety  switch,  amp-hour  meter  and  lamp  cir- 
cuits are  rendered  easily  accessible.  The  storage  battery 
is  placed  on  top  of  the  frame  under  the  driver's  seat.  It 
is  in  plain  sight,  so  that  the  caretaker  meets  with  no  diffi- 
culty in  inspecting  the  cells  and  maintaining  them  in  proper 
condition.  Moreover,  in  this  position  the  battery  is  kept 
free  of  dirt  from  the  road  and  of  drip  from  anything 
carried  in  the  body  proper.  The  above-described  features 
are  characteristic  of  the  electric  vehicles  built  by  the  Gen- 
eral Motor  Truck  Company,  Detroit,  Mich. 


MAGNETIC  SEPARATOR. 


The  magnetic  separator  shown  in  the  accompanying  illus- 
tration has  recently  been  installed  at  the  plant  of  the  South- 
western Portland  Cement  Company,  El  Paso,  Tex.,  for  tak- 
ing out  stray  iron,  steel,  etc.,  from  the  coal  which  is  used 
in  the  kilns.  This  separator,  built  by  the  Cutler-Hammer 
Clutch  Company,  of  Milwaukee,  is  of  somewhat  special  de- 
sign. The  pulleys  are  mounted  on  an  I-beam  frame,  and 
because  of  the  weight  of  the  coal  fed  to  the  pulley  two 
idler  pulleys  are  mounted  betw^een  the  wooden  tail  pulley 
and  the  magnetic  pulley,  which  is  at  the  right-hand  end. 
As  the  belt  turns  the  coal  is  thrown  to  the  front  of  the 
magnetic  pulley  and  conveyed  away,  while  the  magnetic 
material  is  attracted  and  snapped  off  below,  being  entirely 


The  accompanying  illustration  shows  a  reversible  iiiotoi 
starter  for  use  with  direct-current  motors  cajjable  of  boini 
operated  at    full   speed   in   eillier  (lircrtioii,  such  as  are   fre 


Reversible-Type   Motor  Starter. 

quently  used  on  lathes,  planers,  etc.  Two  no-voltage-relea: 
latching  devices  are  provided  so  that  the  lever  will  be  he 
in  the  full-speed  position  in  either  direction.  Interrupti 
of  the  supply  of  energy  or  excessive  voltage  drop  caus' 
the  operating  lever  to  be  thrown  to  the  central,  or  o 
position  by  a  centering  spring  after  the  release  magnet  h 
dropped  the  latching  device.  Renewable  segments  are  er 
ployed.  This  starter  has  been  placed  on  the  market  by  tl 
Cutler-Hammer  Manufacturing  Company,  Milwaukee,  W 


SELF-CONTAINED  ELECTRIC  DRILL. 


The  electric  drill  illustrated  herewith  is  so  arranged  th 
no   electrical   connections   whatever   are   made   external 
the  equipment  proper  other  than  the  main  lead  wires 
the    motor.      The    motor    itself    is    mounted    on    the   dr 
pedestal    while    the    starting    switch    is    placed    within   t 


IVlagnetic    Separator. 

separated  from  the  coal.  The  energy  used  for  energizing 
the  inclosed  brass-jacketed  coils  of  the  magnetic  pulley  is 
fed  through  the  two  carbon  brushes  shown  in  the  illustra- 
tion resting  on  the  slip  rings  on  the  extension  of  the  pulley 
shaft. 


Self-contained    Electric    Drill. 

motor  frame.     Connection  between  the  armature  shaft 
the   drill   spindle   is   made   by   means   of   a   belt   and  .'cj 
pulleys.     Three  set  speeds  are  provided  in  this  way.    II 
drill  is  built  by  the  Willey  Machine  Company,  JefTefJj 
ville,  Ind. 
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DETACHABLE  MOTOR  FOR  ROWBOAT. 


In  the  accompanying  illustration  is  shown  an  electric 
otor  propeller  designed  for  use  with  a  rowboat.  The 
otor,  which  is  mounted  on  a  vertical  shaft,  receives 
lergy  from  two  6-volt,  6o-amp-hr.   storaii^c  l)atteries  con- 


Detachable  Motor  for  Rowboat. 

cted  in  series.  The  lower  gear  housing  and  the  two- 
ide  propeller  are  made  of  an  alloy  of  aluminum  which  re- 
ices  the  weight  of  the  motor  so  that  it  can  be  carried 
th  ease  when  packed  in  a  suit-case.  The  rowboat  motor 
used  both  as  a  propelling  device  and  also  as  a  rudder, 
ly  change  in  the  angle  of  the  propeller  changes  the  direc- 
)n  of  the  boat  movement.  A  rotary  switch  on  the  steering 
leel  provides  three  speeds  by  variation  of  the  motor-field 
•ength.  This  outfit  has  been  placed  on  the  market  by 
e  Jewel  Electric  Company,  1122  South  Michigan  Avenue, 
licago. 


MOTOR  APPLICATION  EXHIBIT  AT  BOSTON. 


In  connection  with  the  annual  textile  machinery  exhibition 
ened  at  the  Mechanics'  Building,  Boston,  on  April  22,  a 
ow  was  assembled  under  the  auspices  of  the  New  Eng- 
id  Association  of  Commercial  Engineers  in  which  elec- 
cal  and  steam  plant  equipment  occupied  prominent  places, 
lile  in  the  textile  exhibition  proper  a  large  number  of 
metric  motor  drives  were  displayed. 

The  General  Electric  Company,  Schenectady,  N.  Y., 
monstrated  what  was  announced  to  be  the  first  successful 
Tierican-built  alternating-current  motor  outfit  for  variable- 
eed  spinning.  The  motor  speed  is  continuously  varied 
roughout  the  doff  in  such  a  manner  that  the  yarn  tension 
practically  constant  and  the  average  front  roll  speed  is 
2;her  than  is  possible  on  constant-speed  frames,  resulting 
an  increased  production  per  spindle  and  a  better  quality 
yarn.  A  line  of  oil  switches  for  induction-motor  service, 
:olor-niatching  outfit  and  an  exhibit  of  tungsten  lamps  of 
s  drawn-wire  type  also  attracted  much  attention.  Cloth 
lions  and  ozonators  were  also  shown. 
The  Automatic  Transportation  Company,  Buffalo,  N.  Y., 
hibited  a  motor-driven  industrial  truck  for  mill  service, 
e  load  rating  of  the  machine  being  2000  lb.  and  the  maxi- 
im  speed  6  m.p.h.  The  truck  was  equipped  with  a  set 
U.  S.  "National"  storage  cells  and  a  single  motor. 


The  General  Vehicle  Company,  Boston,  exhibited  a 
looo-lb.  electric  wagon  for  light  mill-yard  service. 

The  Harrison  Safety  Boiler  Works,  Boston,  showed  a 
Cochrane  feed-water  heater  equipped  with  a  Lea  recorder 
of  30,000  lb.  capacity,  the  apparatus  being  ]>rovided  with  a 
hook  gage  in  a  gage  glass  for  checking  the  readings. 

The  Lombard  Governor  Company,  Ashland,  Mass.,  showed 
a  "type  J"  governor  for  waterwheel  service,  a  feature  being 
a  motor-operated,  remote-control  mechanism. 

The  Robb  Engineering  Company,  South  Framingham, 
Mass.,  exhibited  a  new  type  of  shaking  grate,  of  Mac- 
Donald  design,  the  grate  being  specially  built  to  facilitate 
the  retention  of  fuel  during  shaking.  A  locking  device, 
detachable  top  sections,  providing  for  easy  renewal,  and  the 
absence  of  projecting  points  extending  into  the  fire  are 
important  features.  These  grates  are  arranged  to  enable  a 
maximum  irregularity  of  surface  to  be  obtained  without 
opening  up  a  large  space  between  sections,  which  would 
in  the  latter  case  jam  the  grates  with  clinker  and  allow  un- 
burned  fuel  in  large  quantities  to  drop  into  the  ashpit.  A 
new  type  of  boiler,  known  as  the  Robb-Brady  type  of  Scotch 
boiler,  was  also  exhibited  by  the  company.  The  design 
provides  for  the  division  of  the  water  and  steam  space  into 
two  parts,  the  greater  part  of  the  upper  chamber  forming 
the  steam  space.  The  lower  shell  above  the  furnaces  is 
entirely  filled  with  tubes,  and  on  account  of  the  additional 
space  gained  the  boiler  can  be  made  of  smaller  diameter 
than  the  standard  Scotch  type.  The  combustion  chamber  is 
cylindrical  and  avoids  the  expensive  stays  usually  required 
in  flat  construction. 

The  Allis-Chalmers  Company,  Milwaukee,  Wis.,  showed 
a  steam  turbine  model  and  answered  many  inquiries  con- 
cerning the  operation  of  textile  motors. 

The  Monarch  Steam  Blower  Company,  Troy,  N.  Y.,  dis- 
played a  new  type  of  soot  remover  without  joints  or  ex- 
posure of  working  parts  to  the  fire  when  operated.  The 
apparatus  consists  of  a  series  of  nozzles  and  closing  shutters 
operated  by  hand  lever  at  the  tube-clean-out  spaces  of 
water-tube  boilers. 

The  Blake  &  Knowles  Steam  Pump  Company,  Boston, 
exhibited  a  full  line  of  pumps  for  industrial  service,  and 
the  Dearborn  Drug  &  Chemical  Company,  Boston,  exhibited 
its  standard  methods  of  feed-water  treatment.  The  Holyoke 
Machine  Company,  Worcester,  Mass.,  featured  its  well- 
known  waterwheel  products  and   friction  clutch. 

The  H.  W.  Johns-Manville  Company.  Boston,  Mass.,  fea- 
tured fiber-conduit  "Noark"  fuses  and  fittings,  and  Jenkins 
Brothers,  Boston,  showed  a  full  line  of  renewable  disk 
valves  of  modern  design.  Among  the  other  exhibitors  of 
power  plant  or  electrical  equipment  and  service  were  the 
Standard  Engineering  Company,  Boston,  investigators  of 
power-plant  economy ;  Thwing  Instrument  Company,  Phila- 
delphia, pyrometers;  Boston  Belting  Company;  United 
States  Gutta  Percha  Paint  Company,  Providence,  R.  I. ; 
Goulds  Manufacturing  Company,  Seneca  Falls,  N.  Y.,  sin- 
gle-stage, double-suction  centrifugal  pumps;  Garlock  Pack- 
ing Company,  Boston ;  Terry  Steam  Turbine  Company, 
Hartford,  Conn. ;  McCord  Manufacturing  Company,  De- 
troit, McKim  gaskets;  Builders'  Iron  Foundry,  Providence, 
R.  I..  Venturi  meters;  Cyclone  Grate  Bar  Company,  Buffalo. 
N.  Y. ;  Canton  Grate  Company,  Canton,  Ohio;  Nashua 
Machine  Company,  Nashua,  N.  H.,  Bundy  traps;  Lagonda 
Manufacturing  Company,  Springfield,  Ohio,  valves  and  tube 
cleaners ;  the  Kennicott  Company,  New  York,  water  soft- 
eners;  J.  H.  Blanchard,  Boston,  Franklin  oiling  system; 
France  Packing  Company,  Philadelphia;  Schaeffer  & 
Budenberg  Company,  Brooklyn,  N.  Y.,  gages  and  ther- 
mometers; the  Elliott  Company,  Pittsburgh,  Pa.,  strainers; 
Precision  Instrument  Company,  Detroit,  Mich.,  Sinunance- 
Abady  combustion  recorder ;  the  Diamond  Power  Specialty 
Company.  Detroit,  Mich.,  soot  blowers,  and  the  Uehling 
Instrument  Company,  Passaic,  N.  J.,  carbon  dioxide  re- 
corders. 
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COMBINED  POLE-TOP  SWITCH  AND  FUSE. 


lU-rtwitli  is  illiislratcd  a  coiubiiiatidii  poli-  lop  switch 
and  fuse  dovclopi'd  for  use  on  energy-distributing  systems. 
The  switch  chps  arc  mounted  on  insulators  resembling 
those  of  the  pin  type  used  in  transmission  service.  The 
switch   lovers   aro   Iil<cwi->i-   mounted   nn    i)in-tyi)c   insulators 


("aliforuia   in  which  arc  niaiiv    ol   the  old   Spauisli  missions, 

The  column  is  a  square,  lajjcrcd  one,  IliUed  at  the   foui 

corners,  and  is  surmoimted  by  a  ty|)ical  "mission"  design 


Switch-Fuse    Designed    for    13,000    Volts,    100    Amp. 

which  are  arranged  to  rotate  about  their  centers.  The 
switch  arm  consists  of  a  wooden-tube  fuse  designed  for  the 
proper  current  and  voltage.  The  tubes  are  of  hickory, 
boiled  in  linseed  oil,  dried  and  varnished.  The  whole 
switch  mechanism  can  be  installed  with  the  minimum  of 
expense  by  any  fairly  competent  mechanic  without  s])ccial 
tools  of  any  sort  and  set  in  any  convenient  i)Osition.  Tt  is 
the  practice  on  many  distributing  systems  to  install  the 
service  transformers  on  a  platform  between  two  poles,  with 
the  switch  set  just  above,  and  with  the  handle  of  the  switch 
extending  down  below  the  transformers  so  that  the  whole 
equipment  can  be  disconnected,  from  a  position  of  absolute 
safety,  before  ascending  to  the  platform.  This  switch  has 
been  placed  on  the  market  by  the  Pacific  Electric  Manu- 
facturing Company,  San  Francisco,  Cal. 


ORNAMENTAL  POSTS  FOR  STREET  LIGHTING. 


A  unique  and  artistic  example  of  ornamental  posts  for 
street  lighting  is  that  recently  installed  on  a  number  of  the 
downtown  streets  of  Riverside.  Cal.     The  general  design  of 


Fig.    1 — Night   View   of    Main    Street,    Riverside,    Cal. 

the  post,  which  is  constructed  of  reinforced  concrete,  is 
patterned  after  the  "mission"  style  and  is  most  appropriate 
for  this  citv,  which  is  located  in  the  heart  of  that  part  of 


Fig.  2 — Ornamental   Concrete   Lamp-Post. 

as  shown  by  the  accompanying  illustration.     The  post  wa 

designed   and   copyrighted   by    Mr.    Frank   A.    Miller,   pro 

prietor  of  the  Missio 
Inn  at  Riverside.  Eac 
post  is  provided  with  on 
40-watt  tungsten  and  tw 
60-watt  tungsten  lamp; 
the  latter  being  penden 
from  the  arms  of  th 
post.  The  lamps  are  sur 
rounded  by  bell-shape 
glass  reflectors. 

The  posts  are  17  f 
long  and  stand  15  f 
1.5  in.  above  the  side 
walk  line.  The  first  post 
were  erected  on  th 
authority  of  the  Board  c 
Public  Utilities  and  wer 
manufactured  by  the  Oi 
namental  Cement  Ston 
Company  of  Riverside 
Five  of  the  downtow 
streets  are  now  illt 
minated  by  this  systen 
The  cost  of  erectin 
the  posts  was  covered  b 
an  assessment  of  aj 
proximately  $1  per  froi 
foot  on  the  Main  Stre< 
property  holders,  whei 
the  posts  were  set  oj 
posite  each  other  at  di 
tances  of  from  75  ft.  < 
80  ft.  On  the  oth( 
streets  the  posts  ai 
staggered  and  the  asses 
nient  on  the  proper 
holders  was  somewh 
less.  The  city  lightir 
plant,     which     is    und* 

municipal  management,  furnishes  the  light. 

The  cost  of  each  post,  including  erection,  was  appro>: 

mately  $32.50,   not    including   wiring.  il 


k 24- --M 

Fig.   3 — Cross-Section   of   Concrete 
Lamp-Post. 
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Industrial  and  Commercial  News 


'EVERAL  developnicuts  tlii>  week,  among  wliicli  were 
I  good  crop  reports  from  a  number  oi  sections  of  the 
country,  further  activity  and  increased  prices  in  the 
:cl  trade  and  larger  bank  clearings,  have  strengthened  the 
lief  that  improvement  is  being  made  along  industrial  lines, 
lother  feature  worthy  of  comment  is  expansion  of  the 
ying  movement.  While  this  may  be  regarded  in  part  as 
natural  outcome  of  the  narrow  buying  in  the  past  few 
)nths,  encouragement  may  be  found  in  the  broader  atti- 
Je  toward  future  commitments  now  shown  as  compared 
th  the  hesitancy  that  was  so  noticeable  in  the  earlier  part 
the  year.  The  clouded  situation  in  the  East,  due  to  the 
aspects  of  a  strike  of  locomotive  engineers  on  the  Eastern 
ids,  has  been  relieved  to  some  extent  by  a  disposition  to 
tie  the  differences  by  arbitration.  The  money  markets 
3w  little  change.  Rates  in  New  York  on  April  24  were: 
11,  2i^@3  per  cent;  ninety  days,  3y2@3}i  per  cent. 


THE  COPPER  MARKET. 

rhere  has  been  little  of  interest  in  the  coi)per  market  this 
ek,  and  demand  from  both  domestic  and  foreign  con- 
ners  has  been  light.  Price  changes  were  only  fractional, 
ctrolytic  being  quoted  nominally  at  15.90  cents,  thirty 
is.  Figures  issued  this  week  by  the  Department  of  Coni- 
rce  show  that  copper  and  copper  manufactures  imported 


Settling 

tandard.                                                               Bid.           Asked.  Price. 

t     :....      IS. 50             15.75  

il      ■. 15.50             15.75  15.62^ 

•    15.55             15.75  15.65 

e     15.57}^          15.75  15.67^ 

\5.57y2         15.85  15.70 

;ust     15.60              15.87'^  15.75 

he  London  market.  April  24,   was  ;is  follows: 

Noon.  Closing. 

£     s     d  £     .s     d 

idard    copper,    spot 70     7     6  70   10     0 

idard   copper,    futures 71      5     0  71      7     6 

xticnic    Huctualions    for    lliis    year: 

Highest.  Lowest. 

idard     15.62^^c  13.65c 

don,     si)ot £71     0     0  £60  16     3 

don.     futures 72     2     6  61    10     0 

1    selected 75    10     0  65     5     0 


o  and  exported  from  the  United  States  in  the  fiscal  year 
2  will  approximate  $150,000,000  in  value,  or  more  than 
;  times  the  total  of  1892  and  almost  two  and  a  half  times 
.t  of  1902.  They  show  also  that  during  the  nine  months 
led  in  March  imports  of  copper,  including  both  ore  and 
nufactures,  aggregated  $31,500,000  and  exports  $86,000,- 
>,  the  total  movement  into  and  out  of  the  country  thus 
ng  $117,500,000,  which  indicates  that  the  approximate 
al  for  the  fiscal  year  will  be  $150,000,000,  of  which  about 
0,000,000  will  be  on  the  export  side.  This  total  of  $117,- 
),ooo  worth  of  copper  and  manufactures  thereof  passing 

0  and  out  of  the  country  during  the  nine  months  ending 
;h  March  represents  a  large  gain  over  preceding  years, 
ne  months'  imports  of  copper  in  its  various  forms  in- 
:ased  from  less  than  $20,000,000  in   1902  to  $30,000,000  in 

I  and  $31,500,000  in  1912,  while  exports  increased  from 
775,000  in  nine  months  of  1902  to  $77,500,000  in  the  corre- 
)nding  period  of  1911  and  $86,000,000  in  a  like  period  of 
:  current  year.  The  current  fiscal  year  is  also  character- 
d  by  unusually  large  receipts  of  copper  from  Alaska,  the 
al  quantity,  30,750,000  pounds,  being  the  largest  on  record, 
ports  of  copper  from  New  York  during  the  present 
nth,  including  April  24,  aggregate  16,039  tons.     The  daily 

1  on  the  New  York  Metal  Exchange  April  24  quoted 
)per  as  per  the  accompanying  table. 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

Confer  on  Organization  of  a  National  Chamber  of  Com- 
rce. — Representatives  of  chambers  of  commerce,  boards 
trade  and  other  commercial  bodies  throughout  the  United 
ites,  including  Alaska  and  the  insular  possessions,  and 
the  American  chambers  of  commerce  at  Constantinople, 
Lissels  and  Paris,  numbering  in  all  several  hundred,  met 
Washington  on  April  22  at  the  call  of  President  Taft  to 


consider  plan-,  for  the  formation  of  a  National  (  liamber 
of  Commerce.  A  belief  that  the  formation  of  such  a  body 
was  highly  desirable  as  a  means  of  affording  to  business 
interests  a  method  through  which  they  might  make  known 
their  opinions  in  an  effective  way  was  expressed  by  Presi- 
dent Taft  in  his  address  of  welcome  to  the  delegates,  and 
he  also  pledged  the  support  of  the  government  in  promoting 
the  project.  Charles  Nagel,  Secretary  of  the  Department 
of  Commerce  and  Labor,  outlined  the  purposes  of  the  pro- 
posed organization  and  in  indorsing  the  plan  stated  that 
there  were  numerous  matters  of  national  importance  bear- 
ing upon  trade  conditions,  such  as  trust  problems,  the  means 
of  promoting  a  merchant  marine  and  tariff  questions,  that 
might  be  brought  advantageously  before  a  National  Cham- 
ber of  Commerce.  He  believed  that  the  views  of  business 
men  are  needed  lOr  promoting  proper  legislation  in  trade 
matters,  and  pointed  out  the  desirability  of  establishing  a 
commercial  organization  which  should  act  in  an  advisory 
capacity  to  the  government  in  connection  with  proposed 
measures  and  the  administration  of  existing  laws  relating 
to  trade.  Harry  A.  Wheeler,  of  the  Chicago  Chamber  of 
Commerce,  was  chosen  permanent  chairman,  and  Messrs. 
J.  H.  Arnold  of  Fort  Worth,  James  T.  Hoile  of  New  York, 
Herbert  N.  Davidson  of  Worcester,  Mass.,  Charles  E.  Reed 
of  New  York,  J.  R.  Park  of  Pittsburgh  and  Edwin  L. 
Quarles  of  Baltimore  were  made  secretaries  of  the  conven- 
tion. A  board  of  directors  was  elected  and  a  plan  of  work 
will  be  outlined  by  it.  Location  of  permanent  headquarters 
in  Washington,  D.  C,  is  included  in  the  plans. 

Atlantic  Vehicle  Company. — The  Atlantic  Vehicle  Com- 
pany has  been  organized,  with  a  capital  of  $390,000,  for  the 
manufacture,  at  North  Newark,  N.  J.,  of  a  complete  line 
of  electric  trucks  and  delivery  wagons  in  sizes  ranging  from 
I  ton  to  5  tons.  The  Atlantic  company  has  taken  over 
the  Royal  Machine  Company,  of  Newark,  thus  giving  the 
new  organization  a  complete  machinery  plant  with  which 
to  commence  operations.  The  ofificers  are  McKinley  Boyle, 
president  of  the  Continental  Car  &  Equipment  Company, 
Louisville,  president;  Ralph  Sanger,  who  has  withdrawn 
from  the  firm  of  Wonham,  Sanger  &  Bates  to  become  vice- 
president,  and  Arthur  J.  Sladc,  who  has  had  a  large  experi- 
ence in  the  development  of  motor  trucks,  chief  engineer. 
All  legal  matters  pertaining  to  the  organization  of  the 
company  were  handled  by  H.  L.  Satterlee.  The  offices  and 
showrooms  of  the  new  company  are  at  1600  Broadway, 
New  York. 

Chicago  Utilities  Board. — Announcement  is  made  that  the 
directors  of  the  Chicago  Utilities  Company,  incorporated  in 
Maine  as  successor  to  the  Chicago  Subway  Company,  whicli 
is  undergoing  reorganization,  will  include  Henry  W.  de 
Forest,  William  S.  Tod,  of  J.  Kennedy  Tod  &  Company; 
Samuel  McRoberts,  vice-president  of  the  National  City 
Bank,  New  York;  Irving  T.  Bush,  president  of  the  Bush 
Terminal,  New  York;  R.  J.  Dunham,  of  Armour  &  Com- 
pany, Chicago,  and  C.  W.  Hotchkiss,  formerly  general  man- 
ager of  the  Chicago,  Indiana  &  Southern  Railroad  Company. 
Mr.  Hotchkiss  will  be  president  of  the  Chicago  Utilities 
Company  and  of  the  operating  companies. 

Hydroelectric  Extensions  in  Argentine  Republic. — The 
Compai'iia  Hidro-Electrica  de  Tucuman  has  just  placed  in 
London  a  large  amount  of  debentures  and  ordinary  shares 
for  the  extension  of  the  hydroelectric  works  and  1200-volt 
railway  which  it  is  now  constructing  in  the  Province  of 
Tucuman,  Argentine  Republic.  The  company  will  be  in 
the  market  shortly  for  large  quantities  of  material  of  all 
classes,  including  high-tension  and  low-tension  materials 
and  1200-volt  railway  equipments.  The  London  offices  of 
the  company  are  at  Donington  House,  Norfolk  Street, 
Strand,  W.  C. 

Additions  to  Board  of  Federal  Utilities,  Inc. — At  a  meet- 
ing of  directors  of  Federal  Utilities,  Inc.,  60  Broadway,  New 
York,  on  April  17,  Charles  H.  Sabin,  vice-president  of  the 
Guaranty  Trust  Company,  and  Albert  H.  Wiggin,  president 
of  the  Chase  National  Bank,  New  York,  were  added  to  the 
board. 
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Southern  Hydroelectric  Developments  Planned. — MarUtd 
atU'iitioii  has  l)icii  atliaclfd  lo  pro.spcclivc  electrical  dcvcl- 
upiiu'iits  in  KtiiliicUy  and  'ri-mu-.ssec  oi  late  owing  lo  the 
organization  of  companies  for  tlie  purpose  of  undertaking 
\vat(.T-i)i)\ver  projects,  their  inception  apparently  being  in- 
dependent. The  Interstate  I'ower  Company  has  been  in- 
iDipurated  in  Louisville,  witii  $500,000  capital  stock,  by 
J.  C.  Loomis,  T.  Kennedy  Helm  and  K.  J.  Snyder.  Plans 
of  tiie  company  iiave  not  been  outlined,  but  it  is  understood 
to  be  considering  the  development  of  a  power  site  in  East- 
ern Tennessee.  In  case  it  docs  not  erect  a  plant  of  its  own 
it  will  contract  for  energy  for  distribution  in  that  territory. 
D.  Y.  Johnson,  a  quarryman  of  Nashville,  Tenn.,  is  or- 
ganizing a  company  for  tlie  develoi)ment  of  a  hydroelec- 
tric plant  on  the  Barren  River,  near  Bowling  Green,  Ky. 
Tlie  chief  purpose  of  this  plant  is  to  supply  energy  to  large 
stone  quarries  in  the  Bowling  Green  district.  The  Ten- 
nessee Hydroelectric  Company  has  been  formed  in  Ander- 
son County,  Tenn.,  with  $100,000  capital  stock,  the  incor- 
porators being  J.  R.  Paull,  James  B.  Cox,  F.  M.  Butler, 
J.  R.  Cox  and  J.  H.  Wallace.  The  company  will  develop 
power  on  either  the  Powell  or  the  Clinch  River,  and  will 
distribute  energy  through  Anderson,  Campbell,  Union, 
Grainger,  Claiborne  and  other  Tennessee  counties.  Ulti- 
mately it  intends  to  extend  its  lines  to  Nashville,  Chatta- 
nooga and  other  large  cities  in  Tennessee.  It  is  stated 
tliat  this  company  has  no  connection  with  the  Eastern 
Tennessee  Power  Company  or  the  Byllesby  projects,  in 
Tennessee,  noted  in  these  columns  April  13.  John  W.  Frye, 
of  Centreville,  Tenn.,  and  others,  are  contemplating  the 
erection  of  a  power  station  on  the  Duck  River  for  the 
operation  of  the  phosphate  mines  of  that  section,  and  J. 
C.  Keifcr,  said  to  represent  Cincinnati  capital,  is  taking 
options  on  Duck  River  sites  with  the  plan  of  obtaining 
energy    to    be    used    in    interurban    traction    line    operation. 

Contracts  for  Street  Lighting  Equipment  in  Chicago. — 
Contracts  for  the  new  street  lighting  system  of  the  city 
of  Chicago  have  been  awarded  by  the  board  of  trustees  of 
the  Sanitary  District  of  Chicago  as  follows:  General  Electric 
Company,  arc  lamp  hangers  at  $5.41  each;  Ajax  Line  Ma- 
terial Works,  malleable-iron  cross-arms  at  $1.10,  $1.40  and 
$1.80  for  two-pin,  four-pin  and  six-pin  cross-arms  respec- 
tively; William  F.  Cummings,  contract  for  furnishing  and 
installing  electrical  equipment  in  Byron  Street  and  West 
Twenty-second  Street  substations  for  $36,250;  Delta  Star 
Electric  Company,  hand-operated  automatic  oil  switches, 
$40.50  each;  Brighton  Foundry  Company,  manhole  frames 
and  covers,  $10.50  to  $10.85,  depending  on  place  of  delivery; 
Delta  Star  Electric  Company,  station  transformers,  $799 
each;  General  Electric  Company,  oil-immersed  constant- 
current  Vegulators,  $284  each;  Electric  Railway  Equipment 
Company,  tubular  steel  poles,  $8.75  to  $14.50,  according  to 
size  and  weight;  Green  Engineering  Company,  cast-iron 
pole  bases,  99.5  cents  each;  Green  Engineering  Company, 
cast-iron  pole  tops,  27  cents  each. 

Western  Union  to  Handle  Wireless  Messages. — A  traffic 
agreement  has  been  entered  into  between  the  Marconi 
Wireless  Telegraph  companies  and  the  Western  Union 
Telegraph  Company  whereby  the  latter's  offices  will  re- 
ceive and  deliver  wireless  messages  to  and  from  Europe. 
This  agreement  provides  for  extension  of  the  Marconi  sys- 
tem from  the  Pacific  Coast  of  the  United  States  to  Hawaii, 
China,  Japan  and  the  Philippines,  thus  giving  the  Western 
Union  company  a  trans-Pacific  wireless  service.  It  is 
understood  that  the  agreement  is  for  a  five-year  period. 
According  to  London  dispatches  the  English  Marconi  Com- 
pany and  the  Great  Northwestern  Telegraph  Company  are 
parties  to  it.  Announcement  of  these  plans  was  followed 
by  a  rise  of  3H  points  in  Western  Union  stock  and  a  jump 
of  100  points  in  American  Marconi  shares,  bringing  the 
quotation  to  350.  At  a  special  meeting,  held  April  18, 
stockholders  of  the  Marconi  Wireless  Telegraph  Company 
of  America  voted  to  increase  the  company's  capital  from 
$1,662,500  to  $10,000,000. 

General  Railway  Equipment  Company  Formed. — An- 
nouncement was  made  on  April  23  by  Roland  W.  Mann, 
15  Broad  Street,  of  formation  of  the  General  Railway 
Equipment  Company,  with  a  capitalization  of  $5,000,000 
7  per  cent  preferred  and  $10,000,000  common  stock.  The 
proposed  present  issue  is  to  be  $1,500,000  preferred  and 
$4,500,000    common.     The    present    stock    issues    have    been 


aiilliuri/ed  lo  take  over  the  following  eumpanics  iiaving  an 
outstanding  ca|)italization  of  $2,155,000:  United  States  Elec- 
tric Company,  National  Telephone  Selector  Company, 
Sandwich  ICiectric  Cominmy,  Electric  .Switch  &.  Signal  ( om 
pany,  Cliarter  Electric  Company,  Sandwich  I'ole  Changer 
Company  and  International  Telegraphic  Call  Comijany 
The  following  are  named  as  directors  of  the  coniiciny 
Newman  Erb,  Jules  S.  Bache,  James  Gayley,  W.  (j.  Bcsler 
John  W.  Griggs,  C.  N.  Siginscjn  and  George  M.  Seclcy. 

Vesta  Accumulator  Company  to  Build  New  Factory.— 
The  Vesta  Accumulator  Comi)any,  of  1336  .South  Michigar 
Avenue,  Chicago,  has  leased  for  ninety-nine  years  froit 
April  I,  1912,  the  land  at  Indiana  Avenue  and  Twcnty-firii 
Street,  Chicago,  now  the  site  of  Sinai  Temple,  built  in  187J 
for  a  Jewish  congregation.  The  congregation  having  re^ 
moved  to  a  new  location,  the  lessee  will  demolish  the  churcl 
building  and  erect  a  four-story  office  and  factory  buildill( 
to  cost  about  $80,000  and  to  be  used  for  its  storage-batter] 
business.  The  land  fronts  100  ft.  on  Indiana  Avenue  and  I 
161  ft.  deep.  The  annual  rental  is  $3,750  net,  making  a  valu 
ation  of  $75,000  at  5  per  cent,  or  $750  a  front  foot. 

Puget  Sound  Traction,  Light  &  Power  Company  OfiB 
cials. — H.  T.  Edgar  has  been  appointed  manager  of  th 
Seattle  division  of  the  Puget  Sound  Traction  Light  i 
Power  Company,  which  is  a  consolidation  of  the  Seattl 
Electric  Company,  the  Seattle-Tacoma  Power  Company  an 
the  Pacific  Coast  Power  Company,  as  noted  in  these  co! 
umns  Jan.  13,  1912.  Frank  Dabney,  assistant  treasurer  c 
the  Seattle  Electric  Company,  has  been  appointed  to 
similar  position  with  the  Puget  Sound  company,  and  V 
E.  Best,  formerly  treasurer  of  the  Seattle-Tacoma  Powt 
Company,   has   been   made   auditor   of   that   company. 

Kentucky  Public  Service  Financing  Improvements. — Tl 
Kentucky  Public  Service  Company,  of  Louisville,  has  filed 
mortgage  amounting  to  $2,000,000,  in  favor  of  the  Fidelit 
Trust  Company  of  Philadelphia,  to  secure  a  bond  issue  ( 
$2,000,000.  The  proceeds  will  be  used  in  meeting  the  ob! 
gations  of  the  corporations  heretofore  controlling  the  util 
ties  of  Bowling  Green,  Owensboro,  Hopkinsville  and  Franl 
fort,  Ky.,  recently  taken  over  by  the  company,  and  in  mal 
ing  improvements  to  the  plants,  as  previously  noted  : 
these  columns. 

McCrum-Howell  Plant  on  Full  Time. — On  April  24  tl 
plant  of  the  McCrum-Howell  Company  at  Norwich,  Conr 
which  has  been  running  on  half  time  since  the  compan 
went  into  the  hands  of  a  receiver,  as  noted  in  these  columi 
March  23,  was  placed  on  full  time.  The  Uniontown  plar 
it  is  understood,  will  also  be  placed  on  full  time.  A  repo 
covering  the  results  of  the  audit  of  the  company's  boo! 
and  an   inventory  of  its  properties  is  expected  shortly. 

New  Electric  Contracting  Company. — The  Electrical  Coi 
struction  Company,  of  203  Enterprise  Building,  Milwauke 
Wis.,  has  been  organized  by  C.  F.  Boos,  who  has  been  co: 
nected  with  the  Milwaukee  Electric  Railway  &  Light  Cor 
pany  for  a  number  of  years,  to  do  a  general  electrical  co: 
tracting  business. 

American    Specialties   for   Argentina   and    Brazil. — H. 
Goode,    of    Wonham,    Sanger    &    Bates,   30    Church    Stre< 
New   York,   will    leave    New    York    on    May    16   for   a   tr 
through   the  Argentine  and   Brazil  for  the  purpose   of  re 
resenting  specialties  manufactured  in  the  United  States. 

Clarion    River   Project. — The    Pennsylvania    State   Wat 
Supply  Commission  announced  on  April  24  that  it  had  spec 
fied  a  number  of  conditions  upon  which  it  will  approve  t! 
charters   for   the   eighteen   companies   embraced   in   what 
known  as  the  Clarion  River  power  project. 

Aluminum  Notes  and  Prices. — The  aluminum  market  h 
been  steady  this  week.  Prices  per  pound  in  ton  lots  < 
April  24  were:  No.  i  pure  ingot,.  I9@22  cents;  rods  and  wii 
base  price,  31  cents,  and  sheets,  33  cents. 


Financial 


Adirondack  Electric  Power  Corporation  Bonds. — Finz 
cial  interests  in  New  York,  Boston  and  Chicago  are  off< 
ing  jointly  $5,000,000  first  mortgage  5  per  cent  gold  bon 
of  the  Adirondack  Electric  Power  Corporation,  which  w 
organized  under  the  laws  of  the  State  of  New  York  on  D.i 


■RIL    27,    1912. 
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191 1,  and  has  taken  over  the  properties,  franchises  and 
hts  of  the  Mudson  River  Water  Power  Company  and  its 
ren  affiliated  companies.  The  company  does  an  electric- 
vice  business  in  various  cities  and  towns  in  northern 
w  York  State,  including  Amsterdam,  Glens  Falls,  Water- 
et,  Saratoga  Springs,  Canastota,  Oneida  and  Ballston 
a.  It  does  a  general  motor-service  business  in  Cohoes; 
Is  energy  in  wholesale  quantities  in  Albany,  Troy,  Utica, 
iterford,  Lansingburg,  Mechanicsviile  and  Stillwater,  and 

0  does  a  gas  business  in   Saratoga   Springs  and   Oneida, 
authorized    capitalization    consists    of   $2,500,000   6    per 

it  preferred  stock,  cumulative  after  Dec.  27,  1916,  and 
$9,500,000  conmion  stock,  all  of  both  classes  being  issued 
i  held  in  a  voting  trust  for  five  years  from  Dec.  27,  191 1. 
addition  to  the  stock,  $10,000,000  first  mortgage  5  per 
It  bonds  are  authorized,  of  which  $5,000,000  are  issued, 
e  $5,000,000  of  first  mortgage  5  per  cent  bonds  held  in 
:row  can  only  be  issued  for  80  per  cent  of  the  cost  ot 
iitions  and  extensions  to  the  property,  and  then  only 
;h  the  approval  of  the  Public  Service  Commission,  Sec- 
d  District,  of  the  State  of  New  York.  The  eight  com- 
lies  have  been  operated  by  receivers  for  the  past  three 
irs.  During  this  time  no  fixed  charges  were  paid,  but 
crating  expenses  contained  many  special  and  abnormal 
irges.  Adjusting  these  expenses  to  normal  conditions, 
•  earnings  for  the  year  ended  Dec.  31,  191 1,  would  have 
;n  approximately  as  follows,  according  to  the  circular 
scribing  the  offering:  Gross,  $897,161;  expenses,  includ- 
:  taxes,  $481,733;  net,  $415,428;  annual  interest  on  $5,000,- 
)  first  mortgage  5  per  cent  bonds,  $250,000,  and  balance, 
15.428.      Hydroelectric    plants    with    rating    of   31,000    hp 

1  steam  generating  stations  aggregating  10,800  hp  in 
ing  are  owned  and  operated  by  the  Adirondack  Electric 
wer   Corporation.     Two   gas   plants   are    also   owned   by 

company.  The  proceeds  of  the  bond  issue  were  used 
paying  part  of  the  cost  of  acquiring  the  properties.  Over 
0.000  will  be  spent  upon  improvements. 

Central  New  York  Gas  &  Electric  Notes  Offered. — New 

rk    banking    interests    are    offering    $150,000    five-year    6 

■  cent  gold  convertible  coupon  notes  of  the  Central  New 
rk  Gas  &  Electric  Company,  which  supplies  all  of  the 
ctric  energy  for  municipal  street  lighting  and  for  domes- 

and  commercial  lighting  and  power  in  the  towns  of 
neva,  Seneca  Falls,  Newark,  Lyons,  Palmyra,  Waterloo 
1  Phelps,  in  New  York  State.  It  does  all  of  the  gas- 
iiting  business  in  Newark,  Lyons  and  Palmyra,  and  also 
team-heating  business  in  Geneva  and  Newark,  serving  a 
Dulation  of  about  40,000.  The  capitalization  of  the  com- 
ly  is  as  follows:  First  mortgage  5  per  cent  bonds, 
isent  issue,  $650,000;  secured  6  per  cent  optional  notes 
;  April,  1916,  $150,000;  6  per  cent  cumulative  preferred 
ck  (non-voting),  $250,000:  common  stock  (in  voting 
St).  $200,000,  making  a  total  of  $1,250,000.  Under  the 
;t  mortgage,  approved  by  the  Public  Service  Commis- 
n  for  the  Second  New  York  District,  $2,000,000  bonds 
:  authorized,  but  bonds  in  excess  of  $650,000  can  be  is- 
•d  only  when  net  earnings  for  twelve  months  are  twice 
;  interest  on  the  bonds  outstanding,  including  those  it  is 
)posed  to  issue,  and  then  only  for  the  following  purposes: 

to  refund,  on  and  after  Oct.  i,  1915,  $150,000  optional 
Jer  cent  five-year  notes,  and  (2)  for  additions,  better- 
nts  or  extensions  for  only  80  per  cent  of  the  actual  cost 

same  as  certified  by  accountants  satisfactory  to  the 
stee  of  the  mortgage.     The  net  earnings  of  the  company 

the  year  ended  March  31,  1912,  after  paying  interest  on 
!  first  mortgage  bonds,  were  over  five  and  one-half  times 

■  amount  necessary  to  pay  the  interest  on  these  notes. 

?epublic  Railway  &  Light  Offering, — Banking  interests  arc 
ering  $2,000,000  5  per  cent  gold  notes  of  the  Republic 
ilway  &  Light  Company,  60  Broadway,  New  York,  at  a 
ce  to  yield  6  per  cent.     The  notes  are  dated  April  1,  1912, 

■  due  Jan.  i,  1916,  and  are  secured  by  first  lien  on  new 
)perties,  including  the  Pennsylvania  Power  Company,  of 
wood  City,  Pa.,  which  was  recently  acquired  by  the  Re- 
blic  company,  as  mentioned  in  these  columns  April  13. 
ey  are  also  secured  by  deposit  of  nearly  all  the  stock  of 
i  Mahoning  &  Shenango  Railway  &  Light  Company  and 
:  part  of  an  authorized  issue  of  $5,000,000.  The  Republic 
npany  has  no  bonds  outstanding.  The  Mahoning  & 
cnango  Railway  &  Light  Company  and  its  subsidiaries 
i^e  outstanding  $10,138,000  of  bonds,  on  which  total  inter- 


est of  $514,290.27  was  paid   during  the  year  ended   Dec.  31, 
1911. 

Cumberland  Telephone  &  Telegraph  Earnings. — The  re- 
port of  the  Cumberland  Telephone  &.  Telegraph  Company 
for  the  year  ended  Dec.  31,  191 1,  shows  gross  earnings  of 
$7,372,661,  as  compared  with  $6,897,081  in  1910.  Net  earn- 
ings were  $2,929,439,  as  compared  with  $3,002,671,  and  the 
surplus  after  charges  and  taxes  was  $2,291,231,  which  is 
equal  to  11.65  ptr  cent  on  $19,680,150  capital  stock,  as  com- 
pared with  $2,407,268,  or  12.23  per  cent,  on  the  same  amount 
of  stock  in  1910.  New  York  interests  are  offering  first  and 
general  mortgage  5  per  cent  bonds  of  this  company,  dated 
Jan.  I,  1912,  and  due  in  1937,  at  loi  and  interest  yielding 
over  4.90  per  cent.  These  bonds  are  part  of  an  authorized 
issue  of  $15,000,000,  all  of  which  is  outstanding. 

General  Electric  Company's  Annual  Report. — The  report 
of  the  General  Electric  Company  for  the  year  ended  Dec. 
31,  191 1,  which  appears  in  detail  on  page  884  of  this  issue, 
shows  total  sales  billed  in  that  year  of  $70,383,854,  as  com- 
pared with  $71,478,557  in  1910.  The  cost  of  sales  was 
$62,460,557,  as  compared  with  $63,134,601,  and  the  profit 
from  sales  was  $7,923,296,  as  compared  with  $8,343,956. 
Other  income  was  $3,010,524,  as  compared  with  $3,229,131, 
and  net  profit  for  the  year  was  $10,562,805,  as  compared 
with  $10,855,692.  Dividends  paid  amounted  to  $5,806,344, 
as  against  $5,214,368  in  1910,  and  the  surplus  for  the  year 
was  $4,756,461,  which  compares  with  $5,641,324  in  the  year 
l)receding. 

Cities  Service  Statement. — The  Cities  Service  Company, 
60  Wall  Street,  New  York,  reports  for  the  twelve  months 
ended  March  31  as  follows:  Gross  earnings,  $1,038,213; 
expenses,  $64,026,  and  net  earnings,  $974,186,  comparing 
with  $958,767  for  the  twelve  months  ended  Feb.  29,  and 
with  $941,362  for  the  twelve  months  ended  Jan.  31,  1912. 
The  preferred  dividend  was  $541,404,  and  the  common  divi- 
dend was  $164,303,  making  total  dividends  of  $705,707  and 
leaving  a  surplus  of  $268,479.  The  percentage  earned  on 
average  amount  of  common  stock  outstanding  for  the  year 
was  8.61,  comparing  with  8.54  for  the  twelve  months  ended 
Feb.  29  and  with  8.41  for  the  twelve  months  ended  Jan. 
31,   1912. 

Allis-Chalmers  Receivers. — Application  has  been  made  for 
the  appointment  of  ancillary  receivers  for  the  property  of 
the  Allis-Chalmers  Company  in  the  State  of  Illinois.  Judge 
Landis,  of  the  United  States  Court  in  Chicago,  set  April  23 
as  the  time  when  action  would  be  taken  on  the  aplication 
in  his  court.  The  New  York  Stock  Exchange  has  listed 
$4,873,000  Central  Trust  Company  certificates  of  deposit  for 
first  mortgage  5  per  cent  bonds  of  the  Allis-Chalmers  Com- 
pany, and  authority  has  been  given  to  add  $6,275,000  of  said 
certificates  on  notice  of  issuance  in  exchange  for  outstand- 
ing bonds,  making  the  total  authorized  to  be  listed  $ix,- 
148,000. 

Philadelphia  Electric  Assessment. — Directors  of  the  Phila- 
delphia Electric  Company  have  called  an  assessment  of 
$2.50  per  share,  payable  June  i,  by  stock  of  record  May  31. 
Part  of  the  proceeds  of  the  assessment  will  be  used,  it  >s 
understood,  to  pay  off  $1,500,000  notes  previously  issued 
to  pay  for  improvements  and  part  will  be  used  for  other 
improvements  incidental  to  the  new  energy  supply  con- 
tract with  the  Philadelphia  Rapid  Transit  Company,  men- 
tioned in  these  columns  March  16.  As  there  are  nearly 
T. 000,000  shares  outstanding,  the  assessment  will  provide 
close  to  $2,500,000. 

Boston  Edison  Stockholders  Authorize  Purchase  of  Light- 
ing Companies. — At  a  si)ecial  meeting  on  April  24,  stock- 
holders of  the  Edison  Electric  Illuminating  Company  of 
Boston  voted  to  purchase,  subject  to  the  approval  of  the 
Board  of  Gas  and  Electric  Light  Commissioners,  the  fran- 
chises and  properties  of  the  Hyde  Park  Electric  Light  Com- 
pany and  the  Weston  Electric  Light  Compan)-  and  applied 
for  permission  to  issue  additional  stock  for  extensions  to 
these  properties  in  accordance  with  plans  noted  in  these 
columns  la>t  week. 

Sharing  Street-Railway  Profits  in  Chicago. — Under  the 
traction-settlement  ordinances  of  1907  the  street-railway 
companies  of  Chicago  have  paid  into  the  traction  fund  in  the 
city  treasury  over  $8,000,000.  After  reserving  5  per  cent 
for  interest  on  investment,  the  companies  are  required  to 
give   55   per   cent   of   the   remaining  net   profits   to   the   city. 
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Niagara,  Lockport  &  Ontario  Statement  for  1911. —  I  lie 
report  uf  tlu'  Xianara,  Lockpurl  Jt  Ontario  I'owcr  l  umpaiiy 
for  tlic  year  rndcd  Dec.  Jl,  191 1,  shows  Rross  earnings. 
$5<J4..^4.^;  "tt  farniiiK>,  $.401. 231;  total  income,  $.4_'4,jio; 
deficit  after  charges,  sinking  fnnd.  etc.,  $18.4-.'!. 

MAR.vk:r  PRICES. 

April  17.  .\priI24.                                          April  17.  AprilJ4. 

Allis Cl.alm.r!.     IM  1  .\Iaikay    Companies..    85!4  83!^^" 

Allis  ("lialmcrs.      pf . .      3^  4H  .\laikay    Cos.,    pf 69fi  69'., 

Aiii;il«aiiiatoil      Cop..    SiJ'i  82M  Philadelphia     Klec...    18^  18U 

Uostoii     Kilison 285"  28.S*  Wistcrn     Union 82^4  H4H 

(."nionwcalth     Edison.  145 J'i  146*  W'cstinghousc    7S'A  77 

Klec.    Storage    Uty...    55  54^^  Wislinghouse,   pf ]22'A'  \20y,' 

General     Electric 170^  170 


Personal 

Mr.  J.  J.  Cagney  lias  been  appointed  manager  of  the  New- 
burgli  plant  of  the  Central  llndson  Gas  &  Electric  Com- 
pany. 

Mr.  William  Hand,  of  Chicago,  has  been  appointed  to 
succeed  Mr.  George  A.  Seabury  as  manager  of  the  Kansas 
City  sales  office  of  the  General  Electric  Company. 

Mr.  R.  M.  Searle,  vice-president  of  the  Rochester  (N.  Y.) 
Railway  &  Light  Company,  delivered  an  address  on  April 
9  before  the  Electric  Developnunt  League  of  San  Fran- 
cisco, Cal. 

Mr.  C,  F.  Boos,  for  several  years  manager  of  installation 
for  The  Milwaukee  Electric  Railway  &  Light  Company,  ht.s 
resigned  to  become  manager  of  the  Electrical  Construction 
Company  of   Milwaukee. 

Mr.  A.  S.  Grenier,  vice-president  of  the  Pacific  Power  & 
Light  Company,  with  offices  at  Portland,  Ore.,  is  leaving 
for  New  York,  where  he  will  become  prominently  con- 
nected in  a  permanent  capacity  with  the  American  Power  & 
Light  Company. 

Mr.  S.  L.  Reynolds,  of  the  Grand  Rapids  (Mich.)  office 
of  the  Fort  Waj^ne  Electric  Company,  has  succeeded  Mr. 
James  Kent  as  resident  manager  of  the  company's  Pitts- 
burgh office.  Mr.  Kent  has  become  identified  with  the 
George  F.  Ladd  Company,  of  which  he  has  been  elected 
vice-president. 

Mr.  Ralph  Sanger  has  resigned  his  active  interest  in  the 
firm  of  Wonham,  Sanger  &  Bates  to  become  vice-president 
of  the  Atlantic  Vehicle  Company.  Mr.  Sanger  was  inter- 
ested in  the  Royal  Machine  Company,  of  Newark,  which 
has  been  taken  over  by  the  Atlantic  company,  in  the  organi- 
zation of  which  he  also  took  part. 

Mr.  Samuel  E.  Hudson,  who  has  been  appointed  a  mem- 
ber of  the  Rhode  Island  Public  Utilities  Commission  by 
Governor  Pothier,  is  a  prominent  newspaper  man  and 
political  leader  in  Woonsocket.  He  is  publisher  of  the 
Woonsocket  Evening  Call  and  Reporter  and  is  a  trustee  of 
the  Mechanics'  Savings  Bank  of  that  city. 

Mr.  George  A.  Seabury,  formerly  manager  of  the  Kansas 
City  office  of  the  General  Electric  Company,  has  removed 
to  Omaha,  where,  with  Mr.  George  W.  Johnston,  he  has 
formed  the  Mid-West  Electric  Company,  succeeding  to  the 
supply'  business  of  the  Johnston  Electric  Company.  Mr. 
Seabury  becomes  secretary  and  general  manager  of  the  new 
company. 

Mr.  Robert  F.  Rodman,  recently  appointed  a  member  of 
the  Rhode  Island  Public  Utilities  Commission,  has  been 
until  recently  chief  engineer  of  the  State  Board  of  Public 
Roads.  He  is  a  native  of  North  Kingstown,  R.  I.,  and  has 
had  an  extended  experience  in  civil  and  mining  engineering 
in  Colorado  and  the  East.  He  is  a  prominent  Republican 
and  during  the  administration  of  Governor  Gregory  re- 
ceived the  title  of  colonel  through  staff  service. 

Mr.  Roy  Henry  Pinkley,  superintendent  of  buildings  of 
The  Milwaukee  Electric  Railway  &  Light  Company,  has 
been  appointed  superintendent  of  ways  and  construction 
to  succeed  Mr.  F.  G.  Simmons,  who  resigned  to  become 
commissioner  of  public  works  in  Milwaukee.  Mr.  Pinkley 
was  associated  with  the  Union  Electric  Light  &  Power 
Company,  St.  Louis,  before  going  to  Milwaukee  in  1907.  He 
is  an  associate  of  the  American  Institute  of  Electrical  En- 
gineers. 

Mr.    H.    T.    Edgar   has    been    appointed    manager    of   the 


.Si  attic  (li\iMiiii  cii  ilii-  i'ii>4<i  .Suiiiid  Traction,  Light 
Tower  (  oiii|)any,  wiiiiji  is  a  C(jnsoli(lation  of  the  .Seatt 
I'.hclric  (  ompany,  the  .Seattlc-'I'aconia  Power  Company  ai 
the  I'acitic  (Oast  Power  C(jnipany.  Mr.  Frank  Dabne 
assistant  treasurer  of  the  .Seattle  Electric  (;oni])any,  li; 
been  a|)i)ointed  to  a  simil.ir  position  with  the  I'uget  Soin 
(  omi)aiiy,  and  Mr.  W.  E.  Best,  formerly  treasurer  of  tl 
.Seattle- Tacoma  ri>w<r  i  Oinpany,  is  now  auditor  of  Ih; 
company. 

Mr.  William  C.  Bliss,  of  East  i'rovidence,  K.  I.,  who  h; 
been  named  as  chairman  of  the  Rhode  Island  Publ 
Utilities  C'ommission  by  (iovcrnor  Pothier,  was  cducatt 
at  Brown  University  and  received  the  degree  of  LL.I 
from  the  University  of  Michigan  in  1901.  Mr.  Bliss  hi 
been  prominent  in  military  circles,  having  served  as  ensig 
in  the  Spanish-American  War  and  being  at  present  con 
mander  of  the  Rhode  Island  Naval  Militia.  In  1908  Y 
was  elected  a  Representative  from  East  Providence,  an 
last  year  was  Speaker  of  the  House. 

Mr.  J.  E.  Davidson,  who  went  to  the  coast  about  a  yea 
ago  to  assist  in  the  development  of  the  Pacific  Power  1 
Light  Company,  is,  following  the  withdrawal  of  Mr.  A. 
Grenier,  to  become  vice-president  and  general  manager  < 
the  company  as  well  as  vice-president  of  the  Walla  Wall 
Valley  Railway,  embracing  the  interurban  and  city  tractio 
lines  at  Walla  Walla.  Mr.  Davidson,  with  other  Icadin 
electrical  men  at  Portland,  is  making  extensive  plans  fc 
the  reception  and  entertainment  of  Eastern  delegates  t 
the  Seattle  convention,  and  the  whole  of  Saturday,  June  i. 
will  be  devoted  to  sightseeing  and  hospitality  in  the  Ros 
City,  which  will  then  be  in  the  height  of  its  famous  ros 
festival. 

Mr.  Cecil  P.  Poole,  at  one  time  associate  editor  of  th 
lllectrical  World,  and  for  the  past  seven  years  co-editor  ( 
Power,  has  retired  from  editorial  work,  and  on  May  i  wi 
remove  to  Atlanta,  Ga.,  in  order  to  engage  in  engineerin 
work  in  partnership  with  Mr.  Lamar  Lyndon,  of  60  Broac 
way.  New  York.  The  "firm  will  operate  as  the  souther 
branch  of  Mr.  Lyndon's  New  York  office,  which  will  coi 
tinue  as  heretofore.  The  Atlanta  office  will  be  conductcj 
by  Mr.  Poole.  During  the  past  ten  or  twelve  years  M  \ 
Poole  has  made  a  special  study  of  electrical-machine  desigi 
and  construction  and  of  gas-power  engineering,  and  h  j 
knowledge  of  these  branches  of  engineering  eminently  fi:j 
him  for  his  new  work.  He  is  widely  known  as  a  writer  oi 
both  subjects  and  is  a  member  of  the  American  Instituf 
of  Electrical  Engineers  and  of  the  American  Society  (, 
Mechanical  Engineers.  This  journal  extends  to  Mr.  Pool! 
its  wishes  for  the  signal  success  which  his  ability  as  an  ei 
gineer  and  his  high  character  as  a  man  merit. 


Obituary 


Mr.  Horace  J.  Stevens,  an  authoritj^  on  copper  minin; 
died  in  his  office  in  Houghton,  Mich.,  on  April  22,  of  heai 
disease,  aged  forty-eight.  For  the  past  ten  years  he  ha 
compiled  and  published  a  copper  hand  book  which  wJ 
recognized  as  a  standard  by  those  in  the  copper  industr 
Mr.  Stevens  was  at  one  time  editor  of  a  daily  paper  at  Isl 
peming,  Mich. 

Dr.  Felix  Benedict  Herzog,  president  of  the  Herzog  Tel': 
seme   Company,   New  York,  died  on  April  21   following  a 
operation  for  an  internal  trouble.     Dr.  Herzog  was  born  ' 
New  York  City  on  Dec.  27,  1859.     He  received  from  Colun 
bia  the  degrees  of  A.B'.  in  1881,  LL.B.  in  1882  and  Ph.D. 
1883.     Beginning  in  1883  he  has  been  actively  engaged  as 
patent  attorney  and  electrical  engineer.     He  invented  mar 
electrical    devices,    including    telephone    accessories,    aut' 
matic   switchboards,   the    teleseme   indicator   system,   poli' 
call  systems,  ele-cator  signal  apparatus  and  chemical  annu; 
ciators.     For   his   electrical    devices   he   received    medals 
the  Paris  Exposition  in  1900  and  the  Pan-American  Exp 
sition,    Buffalo,    in    1901.     He   was    also    interested    in   ph 
tography   and    invented    many   photographic    devices.      E 
Herzog  was  a  member  of  the  American   Institute  of  Ele 
trical    Engineers,    for    which    he    served    as    manager    fro 
1887    to    1892;    the   American    Electrochemical    Society,   tl 
American  Association  for  the  Advancement  of  Science  ai 
manv  art  societies. 
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l<I.\KI.K\.  ARK.   -The   lirinklcy   l.t.  &  VVtr.  Co.   lias  cuKagcd  Kidianl 

hision,   KxchaiiKC   liiiildiiig,   Memphis,  Tenn.,  engineer,   to  take  charge 

le  pro|)osed  improvements  to  its  system. 

AUDY,  ARK. — The  Hardy  Camp  Corpn.,  which  proposes  to  colonize 
in  the  foothills  of  the  Ozark  Mountains,  will  operate  an  electric- 
and  cold-storage  plant   in  connection   with  other  projects. 

OT    SPRINGS.    ARK.— The   Hot    Springs    Wtr.    Co.,    which   does   the 

ral-station  business  in    Hot   Springs,   is   receiving  bids   for  a  7S0-kw   or 

-kw   steam   turbine,    in    addition    to   a   22S-hp   centrifugal    pump   and    a 

p    low-pressure    pump    for    the    water-works    department.      Judson    H. 

fhton,  care  National  Lt.  &  Pwr.   Co.,  St.   Louis,   Mo.,   is  consulting  en- 

er. 

LAMKDA,     CAL. — The    City    Council    is    contemplating     moving     the 

icipal    electric-light    plant    from    the   present    site    to    the    north    end    of 

id    Street. 

LAMEDA,    CAL. — Bids    will    be    received    by    F.    E.    I'.rown.    t-k-rk    of 

Council,  until  May  7  for  the  erection  of  lamp-posts,  conduits  and 
ig  on  certain  streets  in  the  city  according  to  plans  and  specifications 
ile  with  the  clerk. 

UBURN,  CAL. — The  construction  of  an  electric  railway  to  connect 
Auburn   depot   with  the   Nevada    Street   depot   is   under   consideration. 

cost  of  the  road  is  estimated  at  about  $30,000.  G.  H.  Ilerrington 
terested. 

LENDALE,  CAL.- — Plans  are  being  considered  for  the  construction 
m    inclined    electric    railway    up    Verdugo    Mountain.      The    new    line 

start  at   the   terminus   of   the   Pacific    El.    Co.'s   line   at   La   Ramada, 

Glendale,   and  ascend   to   the  summit   of   the   mountain,   3000   ft. 

ElASS  VALLEY,  CAL.— The  Empire  Mining  Co.  will  install  an 
ric   power   plant  to  supply   electricity   to   operate  its  mines. 

DS  .ANGELES,  CAL. — ^I'he  City  Council  will  soon  take  up  the  matter 
laking  surveys  and  preparing  estimates  for  a  distributing  system  for 
power  to  be  generat'I  by  the  aqueduct.  The  cost  of  the  system  is 
lated    at   about   $5,000,000. 

)S  ANGELES.  CAL.— The  Pacific  El.  Ry.  Co.  is  making  arrange- 
ts  to  connect  San  Bernardino  with  Los  Angeles  in  the  near  future 
in  electric  railway.  To  accomplish  this  20  miles  of  line  must  be 
tructed  in  one  section  and  7  miles  in  another.  Work  will  soon  begin 
he  7-mile  section  between  San  Dimas  and  Pomona. 

>CN.'\RD,  CAL. — At  a  special  election  held  recently  the  proposition 
isue  $130,000  in  bonds  was  carried.  Of  the  proceeds  $30,000  will 
ised  for  the  installation  of  a  lighting  ])lant.  Olmstead  &  Gillelen, 
Angeles,  are  engineers. 

\CIF1C  GROVE,  CAL.— The  San  Joaquin  Lt.  &  Pwr.  Co.,  Fresno, 
applied  to  the  Board  of  County  Supervisors  for  a  blanket  franchise 
rect    transmission    lines   along    the    county    roads. 

VN  BERNARDINO,  CAL.— The  Mentone  Pwr.  Co.  has  sold  its  prop- 
to  the  Pacific  Lt.  &  Pwr.  Co.  The  property  consists  of  water  rights, 
1,  power  houses  and  transmission  lines. 

rOCKTON,  CAL. — Estimates  are  being  prepared  for  Samuel  Henry 
m  electric-light  plant  to  he  erected  in  the  rear  of  the  property  ad- 
ng  the  Physicians'  Building,  on  Sutter  Street,  to  supply  electricity 
;nants  in  the  three  buildings  on  the  corners  of  Sutter  and  Market 
ets.  The  cost  of  the  plant  is  estimated  at  $20,000. 
ALLEJO,  CAL. — The  Board  of  Supervisors  has  granted  the  Cirtat 
tern  Pwr.  Co.  a  franchise  to  operate  in  Solano  County. 
ALLEJO.  CAL. — The  Northwestern  Pwr.  Co.  is  planning  to  extend 
ransmission  line  from  Napa  to  Vallcjo.  .\pplication  has  been  made 
le  city  commissioners  for  a  right-of-way  through  the  city's  property 
Ireen  Valley,  20  miles  north  of  here. 

ILLOWS,  C.'\L. — The  Sacramento  Valley  Irrig.  Co.  is  planning  to 
t  a  telephone  line  from   Willows  to   Maxwell  and   Delevan,   to  connect 

the  central  exchange  of  the  Glenn   County  Company,  at  Willows. 
LENWOOD    SPRINGS,    COL.— The    City    Council    has    granted    the 
ual    Pwr.    &    Lt.    Co.    a    franchise    to    erect    transmission    lines    to    dis- 
ite  electricity   for  lamps   and   motors   here. 

L'EBLO,  COL. — Specifications  are  being  prepared  for  rewiring  the 
3I0  opera  house.     The  work  will  include  putting  the  wires  in  conduits, 

switchboard,  dimmers,  borders,  footlights,  floor  receptacles,  feeders 
branch  circuits  for  the  stage  and  auditorium. 

ART  FORD,  CONN. — .\rrangements  have  been  made  between  the 
of  Hartford  and  the  Connecticut  Company  whereby  the  latter  will 
:  its  wires  in  underground  conduits  on  Main  Street.  The  cost  of 
work  is  estimated  at  about  $200,000. 

ATERBURY,  CONN. — Steps  have  been  taken  by  the  Waterbury 
ness  Men's  Association  for  the  installation  of  an  ornamental 
ing   system    in    the    business    district. 

ATERBURY,  CONN.— The  Board  of  Public  Works  is  considering 
s  for  lighting  the  Green,  Stanley  Park  and  Union  Square.  It 
roposed  to  erect  24  ornamental  lamp  standards,  carrying  five-lamp 
ers  on  the  Green.     The  smaller  parks  will  be  lighted  on  another  plan. 

rLANTA,  GA. — Bids  will  be  received  until  May  4  by  the  Board  of 
Masters  for  a  combined   semi-automatic  and   manual    fire-alarm   tele- 


graph ceiitral-oflice  ei|uipnient,  including  cables  and  aerial  line  work  for 
the   city. 

M.\NCI1ESTER,  GA.— Bids  will  be  received  by  the  Mayor  and  City 
Council  until  May  1  for  construction  of  electric-light  plant  complete  as 
follows:  One  12S-hp  boiler;  100-kw  engine-driven  generator  and  switch- 
board; about  5  miles  pole  line;  construction  of  power  house  and  install- 
ing machinery.  Plans  aiH  j.jecifications  are  on  file  at  the  office  of  James 
S.   Peters,  city  clerk,  an  B.    McCrary  &  Co.,  Atlanta,  Ga.,  engineers. 

BURLEY,  IDAHO.— L...Js  to  the  amount  of  $110,000  have  been  voted, 
of  which  the  proceeds  of  $20,000  will  be  used  for  extension  to  electric- 
light  service  and  $44,000  for  a  water-works  system.  Lewis  C.  Kelsey, 
Selling    Building,   Portland,   Ore.,    is   consulting   engineer. 

CALDWELL,  IDAHO.— The  property  of  the  Caldwell  Pwr.  Co.  has 
been  taken  over  by  the  Idaho-Oregon  Lt.  &  Pwr.  Co.  Several  minor  ex- 
tensions  are   contemplated. 

CULDESAC,  IDAHO.— The  City  Council  is  considering  the  question 
of   issuing   bonds   for  the   erection   of   a   municipal   electric-light   plant. 

BUSHNELL,  ILL.— The  People's  Public  Ser.  Co.,  which  is  building 
a  new  electric  generating  station  in  Bushnell,  is  making  preparations  to 
extend  its  transmission  lines  to  supply  electricity  in  nearby  cities  and 
villages,  including  Good  Hope,  Sciota,  Blandisville,  Colchester  and  Ten- 
nessee on  the  w'est  and  south,  and  Prairie  City  and  Avon  on  the  north- 
east. 

GRANITE  CITY,  ILL.— The  City  Council  has  adopted  a  resolution 
providing  for  the  installation  of  about  25  additional  arc  lamps  by  the 
.^L^diso^   County  Lt,  &   Pwr.   Co.,   which  has  the  street-lighting  contract. 

LINCOLN,  ILL. — Steps  have  been  taken  to  erect  cluster  lamps  around 
the  court  square.  Two  estimates  have  been  secured,  one  costing  $2,585, 
calling  for  magnetite  arc  lamps,  the  other  for  tungsten  lamps,  to  cost 
$1,680. 

OREGON,  ILL.— The  property  of  the  Oregon  El.  Li.  &  Pwr.  Co.  is 
reported  to  have  been  sold  to  the  Public  Service  Co.  of  Northern  Illinois. 
Charles   A.    Moore   is   vice-president   of   the    Public    Service    Co. 

SPRINGFIELD,  ILL.— The  Springfield  &  Northwestern  Inter.  Ry.  Co. 
has   increased   its   capital    stock   from   $15,000   to   $150,000. 

STAUNTON,  ILL.— The  St.  Louis,  Springfield  &  Peoria  R.  R.  Co. 
has  increased   its  capital   stock   from  $6,050,000  to   $7,850,000. 

BLUFFTON,  IND.— The  Kehoe  El.  Ltg.  Co.,  Fort  Wayne,  has  sub- 
mitted a  proposition  to  the  City  Council  offering  to  supply  electricity  to 
the  municipality  for  lamps  and  motors.  The  plan  also  includes  the  use 
of  electricity  for  pumping  and  city  water.     The  city  has  a  municipal  plant. 

COLUMBUS,  IND.— The  Inter-State  El.  Co.  has  applied  to  the  County 
Commissioners  for  a  franchise  to  erect  transmission  lines  on  the  high- 
ways of  the  county.  The  company  is  said  to  have  purchased  dams  at 
Kdinburg  and  on  Sugar  Creek  and  proposes  to  furnish  electricity  to 
farmers  in  this  and  neighboring  counties.  The  head  office  of  the  com- 
pany   is    in    Chicago. 

EDINBURG,  IND.— The  Interstate  El.  Co.  has  applied  to  the  Com- 
missioners of  Bartholomew  County  and  the  City  Council  for  a  50-year 
franchise  to  erect  high-tension  transmission  lines  on  the  public  high- 
ways. The  company  proposes  to  build  a  large  power  plant  in  Edinburg 
and  supply   electricity   to   surrounding   towns. 

ELKHART,  IND. — Arrangements  have  been  made  by  the  Home  Tel. 
Co.  for  improvements  to  the  telephone  service  in  Elkhart  County,  to 
cost  about  $100,000,  of  which  about  $75,000  will  be  expended  in  Elkhart. 
A  new  plant  will  be  erected  here;  all  the  small  exchanges  in  the  county 
will  be  rebuilt  and  heavy  copper  toll  lines  erected.  W.  L.  Shoots  is 
manager. 

PATOK.A,  IND.— The  Town  Council  has  granted  L.  C.  Shepherd, 
superintendent  of  the  Evansville  &  Southern  Indiana  Trac.  Co.,  Prince- 
ton, a  franchise  to  furnish  electricity  here. 

W.ALTON,  IND. — The  Trac,  Lt.  &  Pwr.  Co.,  Anderson,  has  been 
awarded  a  contract  to  furnish  electric-light  and  power  service  in  Walton. 
J.  N.   Kivett  is  town  clerk. 

CORNING,  lA.— The  Lee  El.  Lt.  Co.,  Clarinda,  has  purchased  the 
plant  of  the  Corning  Lt.,  Ht.  &  Pwr.  Co.  for  $16,000.  The  Lee  company 
will  change  the  wiring  system  at  a  cost  of  about  $3,500.  It  is  proposed 
to  extend  a  transmission  line  from  the  Bedford  line,  the  connection  to 
be  made  near  Gravity  The  cost  of  the  work  is  estimated  at  about 
$15,000. 

CRESTON,  1.4.— The  property  of  the  Creston  Mutual  El.  Lt.,  Ht.  & 
Pwr.  Co.  has  been  purchased  by  Detroit  and  Chicago  capitalists.  C.  W. 
Murray,  of  Green   Bay,   Wis.,   will  act  as  manager  for  the  new  company. 

DAVENPORT,  lA.— The  Great  Northern  Devel.  Co.,  of  Duluth, 
Minn.,  is  contemplating  the  construction  of  a  large  dam  across  the 
Mississippi  River,  about  3  miles  north  of  Davenport.  The  proposed  plant 
will  cost  about  $10,000,000  and  will  supply  electricity  in  Des  Moines, 
Chicago   and   Minneapolis. 

FR.\SER,  lA. — The  Central  Iowa  Lt.  &  Pwr.  Co.  has  awarded  a  con- 
tract to  the  General  El.  Co.  for  a  5000-hp  steam  turbine  for  its  Eraser 
power   station. 

KELLERTON,  lA. — .At  an  election  held  recently  the  proposition  to 
grant  the  Herald  Publishing  Co.  a  2S-year  franchise  to  furnish  elec- 
tricity  here   was  carried. 

M.ARCUS,  lA. — The  Council  will  call  an  election  to  submit  to  a  vote 
the  proposition  offeied  by  a  power  company  to  install  a  24-hour  electric 
service,    at   a   cost   of   $20,000. 
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MKKUll.L.  I.\.  The  ScaKcr  El.  Lt.  &  EnKine  Co.,  LaniiiiK,  Mich., 
has  btilxiiiltrd  a  pro|>uKilion  to  the  City  Council  ofTcririK  to  iiiHtall  an 
cIcctricliKJit  i)lnnt,  provided  the  lity  will  ngrec  to  enter  into  a  contract 
for  street  liKhting  to  the  amount  of  $750  per  yeor.  The  company  asks 
for  a  20-ycar  franchise. 

OAKI..\NI),  lA. — The  Oakland  i:i.  Co.  has  sciiircd  a  site  for  ils  pro 
puscd  clcctric-lisht  plant,  work  on  which  will  begin  at   once. 

OTTUMWA,  lA. — A  new  movement  has  been  started  for  the  installa- 
tion of  an  ornamental  street-liRhlinK  system  in  the  business  district.  The 
Ottumwa  Ry.  &  Lt.  Co.  has  submitted  a  proposition  to  the  City  Council 
otTerinR  to  install  at  its  own  expense  ornamental  lamp  standards,  carry- 
\i\fi  four-lamp  dusters,  (ui  about  seven  and  one-half  blocks.  The  cost  of 
maintenance  is  estimated  at  $4,800  per  year. 

PAUI.LIN.\,  lA. — Ronds  to  the  amount  of  $8,000  have  been  voted  for 
improvements   to   the  electric-light   and   waterworks   systems. 

QUASyUKTON,  lA. — P.  J.  V.  Cross  is  contemplating  the  construe 
tion   of  an  electric-light   plant   here. 

SIGOURNEY,  lA.— The  capital  stock  of  the  New  Sigourney  El.  Lt.  &• 
Pwr.    Co.    has   been    increased   from    $18,000   to   $25,000. 

VVILLL\MSnURG,  lA.— The  Troy  Canning  Co.  has  applied  to  the 
Town  Council  for  a  2S-year  franchise  to  construct  and  operate  an  elcc 
trie-light    plant   in   Williamsburg. 

WEI.l.SVILLE,  K.\N. — The  company  holding  the  franchise  for  an 
electric  plant  in  Wellsville  has  received  its  commission  from  the  State 
I'ublic  Utilities  Commission.  Work,  it  is  understood,  will  begin  at  once 
on  construction  of  the  plant.     J.   H.   Hay  is  manager  of  the  company. 

COVINGTON,  KY.— The  Public  Service  Commission  has  granted  the 
Buckeye  Lt.  &  Pwr.  Co.,  Covington,  permission  to  purchase  the  property 
of  the  Falls  El.  Co.,  Covington,  for  $25,000. 

CAL.MS,  M.MNE. — The  equipment  of  the  power  plant  of  the  street 
railway  company,  which  is  to  be  located  at  Milltown,  N.  B.,  will  be  pur- 
chased at  an  early  date.  Work  will  begin  on  construction  of  the  plant 
as  soon  as  the  weather  will   permit. 

ORONO,  MAINE. — Plans  and  specifications  are  being  prepared  for 
the  installation  of  a  power  plant  to  supply  electricity  for  lamps  and 
motors  for  the  university  buildings.  It  is  proposed  to  operate  the 
plant  in  connection  with  the  present  heating  plant,  using  exhaust  steam 
for  heating  purposes. 

BALTIMORE,  MD. — The  Board  of  Awards  has  awarded  the  contract 
for  erecting  and  equipping  the  ornamental  lighting  system  on  a  portion 
of  Charles  Street  and  University  Parkway  to  the  W.  S.  Rosenfield  El. 
Co.,  at  $8,906.     The  contract  calls  for  187  lamps. 

MOUNT  AIRY,  MD. — The  Wilson-Irvin  Construction  Co.,  Hagers- 
town,  has  been  granted  a  franchise,  including  a  contract  to  construct  an 
electric-light  plant  for  the  town  of  Mount  Airy.  A  gas-producer  plant 
will  be  installed.     The  cost  of  the  plant  is  estimated  at  about  $10,000. 

DETROIT,  MICH. — Property  owners  in  several  sections  of  the 
city  are  contemplating  entering  into  negotiations  for  street  lighting 
similar  to  that  now  in  use  on  Grand  River  Avenue.  C.  A.  Coppock,  J.  J. 
Barium  and  others  are  members  of  the  street-lighting  committee  to  as- 
sist in  carrying  out  the  project. 

RUDYARD,  MICH. — The  town  of  Rudyard  has  granted  a  franchise 
to  Dr.  J.,  A.  Ferguson  and  David  Boucher  to  operate  an  electric-light  or 
gas  plant  here. 

SOUTH  LYON,  MICH.— The  village  of  South  Lyon  has  voted  to  ac- 
cept the  offer  of  the  Eastern  Michigan  Edison  Co.,  Detroit,  for  the  mu- 
nicipal electric-light  plant.  The  company  will  extend  its  transmission 
line  from  the  power  plant  at  Geddys,  15  miles  distant,  to  supply  elec- 
trical  service   here. 

BEAVER  CREEK,  MINN. — The  Beaver  Creek  Auto  Co.  is  planning  to 
install  an  electric  plant  for  its  garage.  It  is  proposed  to  make  arrange- 
ments to  have  the  company  install  a  larger  plant  to  supply  electricity  for 
lighting  the  streets  and   residences. 

COKATO,  MINN.— The  Glencoe  El.  Lt.  Co.,  Glencoe,  has  applied  to 
the  City  Council  for  a  20-year  franchise  to  supply  electricity  here.  H.  B. 
Rutledge,    Glencoe,    is   manager. 

HINCKLEY,  MINN.— The  Pine  City  El.  Pwr.  Co.,  Pine  City,  has  ap- 
plied  to   the   City   Council   for   a   franchise   to   supply   electricity   here. 

JANESVILLE,  MINN. — The  local  electric-light  plant,  owned  by  Jenni- 
son  Brothers,  has  been  taken  over  by  the  Consumers'  Pwr.  Co.  The 
transmission  line  of  the  company  will  be  extended  this  summer  and  will 
pass  through  Elysian  and  Waterville,  with  branch  lines  to  Janesville  and 
Waseca. 

MARINE,  MINN. — The  proposition  to  issue  bonds  for  the  installation 
of  a   municipal   electric-light   plant   here   is   under   consideration. 

RED  WING,  MINN. — The  construction  of  a  power  plant  on  the 
Cannon  River,  4  miles  below  the  one  located  at  Cannon  Falls,  is  being 
promoted  by  E.  J.  Peters,  of  Minneapolis,  and  John  J.  Geiger.  It  is  pro- 
posed  to   supply   electricity    in    Red   Wing   and   Rochester. 

ROCHESTER,  MINN. — Bids  will  be  received  until  May  6  by  W.  E. 
Lenz,  secretary,  for  the  year's  supply  of  meters  and  transformers  for 
the  municipal   electric-light  plant. 

ST.  PAUL,  MINN. — Estimates  have  been  submitted  by  Oscar  Claussen, 
city  engineer,  for  the  installation  of  a  municipal  electric-light  plant.     The 


report  thowii  that  the  city  can  insliill  a  vtrcct-liKhtinK  syiitcm,  cuverii 
the  Name  territory  now  lighted,  at  a  cost  of  $250,000,  and  the  anni 
oprratinK  expc'iscs,  including  depreciation,  interest,  taxes,  etc.,  wov 
amount  to  about  $77,700  annually.  Electricity  for  operating  the  syiu 
would  be  secured  from  ihc  proponed  hydroelectric  iilaiil  at  the  liikli  dai 
WARREN,  MINN.^ — The  Electric  Light  and  Water  Department  is  co 
imiplating  the  installation  of  an  additional  150-kw  generating  unit  at  tl 
niunicipal  electric  plant,  which  will  require  an  addition  to  power  houi 
l.-irger  condenser,  additional  switchboard  capacity,  rejflping,  etc.  W.  1 
llaney  is  superintendent. 

IIII.OXI,  MISS. — A  committee,  composed  of  John  Kennedy,  I.  Heide 
lieim  and  J.  C.  Ratton,  has  been  appointed  by  the  city  to  investigate  ll 
(juestion   of  establishing   a   municipal   electric-light   plant. 

CRYSTAL  SPRINGS,  MISS.— Bonds  to  the  amount  of  $10,000  h$f 
been  issued  for  improvements  to  the  municipal  electric-light  plant  v 
water-works    system. 

CAPE  GIRARDEAU,  MO.— The  Fuller-Coult  Co.,  St.  Louis,  Mo.,  b 
been  engaged  by  the  City  Council  to  prepare  plans  for  a  municipal  elc 
trie-light   plant   and   water-works  system. 

CL.AYTON,  MO. — The  Missouri  Transmission  Co.  has  acquired  rigi 
of-way  through  St.  Louis  County  for  the  transmission  lines  from  the  M 
souri  River  to  Florissant.  The  company  proposes  to  transmit  cicctrici 
from  the  power  plant  on  the  Missouri  River  at  Keokuk  to  St.  Lou 
John  II.  Holliday  is  president. 

K.\NSAS  CITY,  MO. — A  movement  has  been  started  to  light  Ma 
Street   from   the  new  union   station   to   Westport   Avenue. 

KANSAS  CITY,  MO.— Charles  D.  Mill,  president  of  the  board 
liublic  health,  has  submitted  a  proposition  to  the  hospital  and  heal 
board  recommending  that  the  two  boards  co-operate  in  establishing  cc 
Hal  heating,  ice  and  electric-light  plants  instead  of  operating  t' 
separate  plants.  The  hospital  and  health  board  is  building  a  tuben 
losis  hospital  at  the  municipal  farm  at  Leeds,  and  the  plans  include  t 
installation    of   heating,    refrigeration    and    electric   plants. 

ST.  LOUIS,  MO.— The  Bell  Tel.  Co.  of  Missouri  is  planning  to  ma 
extensive  improvements  to  its  system  in  this  State,  at  a  cost  of  abc 
$3,000,000.  The  work  will  include  new  central  exchange  with  mode 
equipment,  extensions  to  underground  cables  and  conduits,  additioi 
aerial  cables  and  additions  to  long-distance  service.  In  addition  to  t 
expenditures  in  Missouri  the  Bell  companies  of  the  four  States  operal 
from  St.  Louis  (Missouri,  Oklahoma,  Arkansas  and  Texas)  will  spe 
about   $10,000,000.     E.   S.  Bloom  is  second  vice-president. 

P.OUr.DER,  MONT. — Sealed  proposals  will  be  received  until  May 
by  L.  E.  Milligan,  president  of  the  State  School  for  Deaf  and  Bli: 
Boulder,  for  the  construction  of  a  power  house  at  Boulder,  plans  a 
specifications  for  which  may  be  seen  at  the  office  of  the  president  and 
the    offices    of    Link    &    Haire,    architects,    Helena    and    Butte,    Mont. 

KALISPELL,  MONT. — The  Flathead  Inter.  Ry.  Co.  has  applied  to 
City   Council   for  a   francliise   to  build  a   street   railway  on  certain  stre 
of    the    city. 

KENNARD,  NEB.— The  Commercial  Club  is  interested  in  the  proj 
to   install   an   electric-light   plant   here. 

LINCOLN,  NEB. — The  question  of  equipping  the  municipal  electi 
light  plant  to  supply  electricity  for  commercial  lighting  is  under  c 
sideration. 

RAVENNA,  NEB. — A  franchise  to  install  an  electric  plant  in  Ravet 
has  been  granted  to  a  local  company. 

ELY,    NEV. — Arrangements    are    being    made    to    irrigate    30,000 
of   land   in    Lincoln   County.      It   is   proposed   to   use   the   water   from 
streams   for  irrigation  purposes  and  also   for  generating  electricity, 
will    be    used    for    operating    the    pumps.      J.    H.    Smith,    Oakland;    A.- 
Colwell,    county    commissioner    of    White    Pine    County,    and    others 
interested   in    the    project. 

TILTON,   N,   H.— The  Tilton   El.,   Lt.   &  Pwr.   Co.    has   petitioned 
Public    Service    Commission    for    permission    to    increase    its    capital   Sb 
by   $14,000. 

GARWOOD,  N.  J. — Bids  will  be  received  by  the  Borough  Coui 
until  May  7  for  the  installation  of  a  fire-alarm  system  in  the  borot 
of  Garwood.  Copies  of  specifications  may  be  obtained  upon  applicat 
to   Walter   Wood,   chairman. 

BOONVILLE,   N.   Y. — A  section   of  the   dam   of  the  municipal  elect 
light    plant    was    carried    away    on    April    16,    putting    the    plant    out  f 
commission. 

BROOKLYN,  N.  Y. — The  contract  for  extension  of  main  heating  t  - 
nel,  additions  to  heating  and  power  plant,  wiring,  etc.,  has  been  awar  i 
to  Blake  &  Wi-Iliams,  24  Barrow  Street,  New  York,  at  $69,486. 

BUFFALO,  N.  Y. — The  Board  of  Aldermen  has  adopted  a  resolu  i 
providing  for  the  construction  of  a  municipal  hospital  on  the  West  F  i 
site,  at  a  cost  of  $650,000.  The  present  plans  provide  for  the  erec  a 
of  power  house,  heating  plant,  laundry,   mortuary  and  hospital. 

DUNKIRK,  N.  Y. — The  Board  of  Water  Commissioners  has  rejeid 
the  offer  of  the  Niagara  Pwr.  Co.  to  furnish  power  to  the  city.  < 
board  decided  that  it   would   cost  less   to  generate  its  own   power. 

GLENS   FALLS,    N.   Y.— The  Adirondack   El.   Pwr.   Corpn.  has  is;  <i 
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)00,000  in  bonds,  of  whicli  the  proceeds  of  $500,000  will  be  used  for 
roveiiients  and  extensions  to  its  plants.  The  company  owns  and  op- 
tes  electric  distributing  systems  in  Glens  Falls,  Watervliet,  Saratoga, 
Iston  Spa,  Canastota,  Oneida,  Amsterdam  and  Cohoes;  also  supplies 
'er  in  Albany,  Troy  and  Utica.  Stone  &  Webster  Management 
ociation,  Boston,  Mass.,  control  the  company. 
[AMIiURG,    N.    Y.— The    property   of   the    Howard    Pierce    El.    Lt.    Co. 

been  purchased  by  Albert  Dodge,  Hamburg;  J.  C.  Calish,  vice-presi- 
t  and  general  manager  of  the  Buffalo  &  Lake  Erie  Trac.  Co.,  Buf- 
I,  and  W.  H.  Meyers,  chief  electrical  engineer  of  the  same  company. 
;  new  owners  will  erect  a  new  power  house  near  Prospect  Avenue  and 
all    a    new    street-lighting    system. 

lEW  YORK,  N.  Y. — Sealed  bids  will  be  received  at  the  office  of  the 
yor,  chairman  of  the  Army  Board,  Hall  of  Records,  Chambers  and 
itrc  Streets,  New  York,  until  May  9  for  furnishing  materials  and 
ailing  complete  equipment  of  28  flaming-arc  lamps  in  the  Second 
tery  Armory,  borough  of  the  Bronx,  plans  for  which  are  on  file  at 
)m   6,   Hall   of   Records. 

[ORTHVILLE,  N.  Y.— The  Broafialhin  Lt.  &  Pwr.  Co.  has  applied 
:he  Town  Board  for  a  franchise  to  erect  transmission  liries  to  supply 
tricity  in   Northville. 

►SWKGO,  N.  Y.— The  People's  Gas  &  EI.  Co.  contemplates  an  ex- 
diture  of  about  $50,000  for  improvements  to  its  electric  and  gas  de- 
tnients.     Roy   E.   Whitney   is   manager. 

:OME,  N.  Y. — Application  has  been  made  to  the  City  Council  by  the 
itral  New  York  Tel.  &  Teleg.  Co.  for  a  franchise  to  lay  subways  for 
wires   the   entire   length    of   Washington    Street   from    Dominick    Street 

on  several  other  streets. 

ARANAC,  N.  Y. — The  Mountain  Home  Tel.  Co.  has  applied  to  the 
ilic  Service  Committion  for  authority  to  issue  $623,000  in  additional 
k  and   $2,000,000   in   mortgage   bonds. 

ENECA  CASTLE,  N.  Y. — A  committee  has  been  appointed  to  look 
I  the  matter  of  securing  electrical  service  for  the  village.  Dr.  Sargent 
hairman  of  committee. 

PRINGVILLE,  N.  Y. — At  an  election  held  recently  the  proposition 
install  an  additional  engine  in  the  municipal  electric  plant  was  car- 
I.  It  is  proposed  to  increase  the  output  of  the  plant  to  supply  power 
the  Case  Bros.  Cutlery  Co. 

;ERNERSVILLE,    N.    C. — Bonds    to   the   amount    of    $5,000    have   been 
:d   to   establish    a   municipal    electric-light    plant. 
:OWLING    GREEN,    OHIO.— Sealed    proposals    will    be    received    by 

A.  Mariner,  director  of  public  service,  until  May  7  for  furnishing 
materials  and  installation  of  same  and  furnishing  electricity  for  a 
cda  tungsten  series  street-lighting  system,  also  for  furnishing  elec- 
ty  for  residences  and  commercial  purposes,  according  to  plans  and 
:ifications  now  on  file  at  the  office  of  the  director  of  public  service. 
L.    Moyer   is  city   engineer. 

IRYAN,  OHIO. — Sealed  bids  will  be  received  by  the  Board  of  Trus- 
i  of  Public  Affairs  until  May  7  for  one  450-hp  or  225-hp  engine  to 
rate  with  crude  or  commercial  fuel  oil;  also  one  375-kva  or  175-kva 
■rnating-current  revolving  field,  engine-type  generator,  one  40-kw  motor- 
erator  set  with  switchboard  instruments,  panels,  one  SO-hp  motor  and 
se  stage  air-compressors,  plans  and  specifications  for  which  are  on  file 
;he  office  clerk  of  the  board. 

;LEVELAND,  OHIO.— The  Cleveland  Ry.  Co.  is  planning  to  erect 
r    substations    to    take    care    of    energy    purchased    from    the    Cleveland 

Illg.    Co. 
"ORTLAND,     OHIO. — The     Council     is     considering     various     proposi- 
is  for  lighting  the  village.     The  cost   of  an   electric   plant   is  estimated 
about   $7,000. 

-INDSEY,  OHIO. — The  Village  Council  has  made  arrangements 
sreby  the  village  will  secure  electricity  to  operate  the  municipal  electric 
nt.     Thirty  street  lamps  will  be  erected. 

5.ALEM,  OHIO. — The  City  Council  has  adopted  two  ordinances,  one 
horizing  the  director  of  public  service  to  close  a  contract  for  elec- 
:ity  to  operate  a  motor-driven  air  compressor  at  the  water-works  for 
eriod  of  three  years,  and  the  other  to  enter  into  a  contract   for  energy 

the  street-lighting  system. 
)PRINGFIELD,  OHIO.— Estimates  have  been  submitted  to  the  Mer- 
nts*  .\ssociation  for  the  installation  of  an  ornamental  lighting  system 
the  business  district.  The  plans  call  for  the  erection  of  101  lamji 
ndards,  with  5475  ft.  of  underground  work,  at  a  cost  of  $9,549. 
fOUNGSTOWN,  OHIO.— The  Merchants'  Association  has  appointed 
ommittee  of  three  to  secure  subscriptions  for  the  proposed  ornamental 
iting  system.  The  present  plans  call  for  the  erection  of  200  lamp 
ndards,   at   a   cost   of   about   $17,000. 

OKLAHOMA  CITY,  OKLA.— The  Oklahoma  Pwr.  &  El.  Co.  conteni 
tes  the  construction  of  a  100,000-hp  plant,  at  a  cost  of  about  $1,500,000. 
is  proposed  to  install  units  of  from  8000  hp  to  12,000  hp  and  to  utilize 
isumers'  gas  made  at  the  mines  for  fuel.  Croslen  &  Chappelle,  Col- 
d  Building,  Oklahoma,  City,  are  engineers  in  charge. 
^AWHUSKA,  OKLA.— The  City  Council  has  awarded  the  contract  for 
lipment  and  machinery  for  improvements  to  the  municipal  electric-light 
nt  and  water-works  system  to  Kennedy  &  Fleming,  consulting  engineers, 
lahoma  City.  The  contract  includes  three  high-pressure  boilers,  two 
rliss  engines,  two  10.000, 000-gal.  motor-driven  centrifugal  pumps  and 
ciliaries. 


PUKCELL,  OKI-\. — .\t  an  election  held  recently  the  proposition  l» 
issue  $100,000  for  the  construction  of  an  electric-light  plant  and  water- 
works system   was  carried. 

WAGONER,  OKLA.— Bids  will  be  received  by  the  city  of  Wagoner 
for  the  construction  of  an  electric-light  plant,  including  6  miles  of  three- 
line  wire,  and  extension  to  water-works  system,  including  pumps,  engines, 
etc.,  plans  for  which  were  prepared  by  Benham  Engineering  Co.,  Okla- 
homa  City. 

PORTLAND,  ORE. — It  is  stated  that  the  United  States  government 
is  planning  to  erect  many  miles  of  telephone  lines  in  this  district  this 
year.     George  H.   Cecil  is  district  forester. 

PORTLAND,  ORE.— The  Northwestern  El.  Co.  has  applied  to  the  City 
Council  for  a  25-year  franchise  to  supply  electricity  for  lamps,  heat  and 
motors  here.  The  company  is  negotiating  for  a  site  on  the  east  side  for 
a  central  station.  Power,  it  is  said,  will  be  developed  on  the  White 
Salmon,  Klickitat  and  Lewis  Rivers  in  Washington.  Mortimer  and 
Herbert  Fleishhacker,  William  H.  Crocker  and  Antone  Borel,  all  of  San 
Francisco,  are  interested   in   the  company. 

SALEM,  ORE.— The  Southern  Pacific  R.  R.  Co.  is  planning  to  build 
a  hydroelectric  power  plant  on  the  McKenzie  River  at  Cedar  Lake,  Ore. 

SALEM,  ORE. — Notice  of  appropriation  of  water  rights  on  the  Kla- 
math River  capable  of  developing  20,000  hp  has  been  filed  with  the  state 
engineer  by  W.  K.  Brown.  The  Willamette  Pwr.  Co.,  Portland,  has 
also  filed  notice  of  appropriation  of  water  rights  on  the  north  fork  of 
the    Santiam   River. 

PANAM.'\. — Sealed  proposals  will  be  received  at  the  office  of  the 
general  purchasing  officer.  Isthmian  Canal  Commission,  Washington. 
D.  C,  until  May  22  for  transformer-room  equipment  for  all  Panama 
Canal  locks.  Blanks  and  general  information  relating  to  this  circular 
(No.  70S)  may  be  obtained  from  the  above  office  or  at  the  offices  of  the 
assistant  purchasing  agents,  24  .State  Street.  New  York,  N.  Y. ;  614  Whit- 
ney-Central Building,  New  (Orleans,  La.,  and  1086  North  Point  Street. 
San   Francisco,   Cal.     Major   F.   C.    Boggs  is  general   purchasing  officer. 

BOLIV.\R,  PA. — Contracts  have  been  awarded  by  the  Lacolle  Mining 
Co.,  Greensburg,  operating  mines  near  here,  for  an  electric  power  plant 
and  other  machinery,  steel  tipple,  etc.  Offutt  &  Bennett,  Greensburg. 
have  the  general   contract. 

BUTLER,  PA. — The  City  Council  has  granted  the  Butler  County  Lt. 
Co.  a  30-year  franchise  to  construct  and  operate  an  electric   plant  here. 

ELLWOOD  CITY,  P.A. — Extensive  improvements  are  contemplated  by 
the  Pennsylvania  Pwr.  Co.  to  its  local  plant,  involving  an  expenditure  of 
more  than  $100,000,  and  to  include  the  raising  of  the  present  dam  and 
increasing    the    output    of    the    plant. 

KITTANNING,  PA. — Plans  are  being  prepared  by  E.  M.  Balsinger. 
Pittsburgh,  for  the  construction  of  a  new  power  house  for  the  Kittanniti); 
&    Leechburg  Rys.   Co.,   to  be   located  on  Jefferson   Street. 

PHILADELPHIA,  P.\.— The  Philadelphia  Rapid  Tran.  Co.  has  pur- 
chased a  site  of  about  30  acres  of  land  between  Old  York  Road  and  Tenth 
Street,  from  Pike  Street  to  Luzerne  Street,  as  site  for  a  new  power  house 
and  carhouse.  The  plans,  it  is  said,  include  the  construction  of  a  large 
office  building. 

PHILADELPHIA,  PA.— Bids  will  be  received  at  the  Bureau  of  Sup- 
plies, and  Accounts,  Navy  Department,  Washington,  D.  C,  until  April  30. 
to  furnish  at  the  navy  yard,  Philadelphia,  Pa.,  a  quantity  of  supplies  a."; 
follows:  Schedule  4459 — ventilating  motors  and  starting  panels;  Schedule 
4468 — furnaces.  Application  for  proposals  should  designate  the  schedule 
desired  by  number.     T.    T.   Cowie  is  paymaster-general. 

SHARON,  P.'\. — The  proposition  to  issue  $85,000  in  bonds  for  the 
construction  of  a  municipal  electric-light  plant  will  be  submitted  to  the 
voters   on    May   21. 

C.ATEECHEE,  S.  C— The  Norris  Cotton  Mills  Co.  is  planning  to 
enlarge   its  dam  and  install   a  hydroelectric  power   plant. 

CHER.XW,  S.  C. — The  freeholders  have  authorized  the  Town  Council 
to  sell  the  municipal  electric-light  plant  to  the  Blewitt  Falls  Pwr.  Co.  of 
Rockingham,  N.  C,  and  to  enter  into  a  contract  with  the  company  to 
furnish  electricity  for  lamps  and  motors  and  to  operate  the  water-works 
system. 

UNION,  S.  C— Arrangements  are  being  made  by  the  Union-Buffalo 
Cotton  Mills  Co.  for  the  installation  of  a  large  auxiliary  steam-power 
plant,  to  cost  about  $150,000,  at  Neal  Shoals.  Charles  Main,  Boston. 
Mass.,  engineer,  has  charge  of  the  work. 

MEMPHIS,  TENN. — The  City  Commissioners  have  approved  the  con- 
tract with  the  Consol.  Gas  &  El.  Co.  for  the  erection  of  an  ornamental 
lighting  system  on  Madison  Avenue  from  Front  Street  to  the  Bayou 
Gayoso.  It  is  proposed  to  erect  80  lamp  standards  carrying  five-lamp 
clusters,  at  a  cost  of  about  $100  each. 

NASHVILLE,  TENN.— The  Tennessee  Pwr.  Co.  is  planning  to  begin 
work  at  once  on  the  erection  of  .->.dditional  transmission  lines  from  Parks- 
ville  via  Great  Falls  to  Nashville,  and  from  Nashville  through  surrounding 
country  to  reach  the  various  industries,  including  the   phosphate  fielos. 

ALPINE,  TEX.— The  installation  of  an  electric-light  plant  here  is 
contemplated.      Charles   A.    Schraff  is   interested   in   the   project. 

BRYAN,  TEX. — The  Bryan  Tel.  Co.  contemplates  extensive  improve- 
ments to  its  system,  involving  an  expenditure  of  about  $30,000.  The  work 
will  include  the  installation  of  a  switchboard  and   flashlight  system. 
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SAN  ANCKr.O.  Ii:.\.  riir  plmit  «ncl  IioMIiikh  »f  the  San  Angclo 
Wjr.,  l.t.  &  I'wi.  111.  Iiuvc  liccn  purchanrtl  by  .A.  K.  Fiikin  &  Co.,  of 
New  York.  f.>i  $.»()0.000.  The  mnnaRcinrnt  will  rfniuin  in  local  handu. 
The  coni|i;iny    has   hern   reorKiinizcd   with   a   ciipital   stuck  of   $500,000. 

TAVI.OK,  TK.X.  The  property  of  the  Citizens' 1. 1.  j<(  Pwr.  Co.  has  been 
purchased  by  I'hnrles  A.  Zilker,  San  Antonio,  and  associates  for  about 
$50,000.  The  new  owners  will  consolidate  the  system  with  the  plant  of 
the  Taylor  Ice  Co.  It  is  proposed  to  enlarge  the  electric  plant  and 
make   improvements   to   the   liKhlinR   system. 

TKRRKI.L,  TKX.— The  Dallas  Consol.  Ry.  Co..  a  subsidiary  of  the 
Stone  &•  Webster  EncinccrinK  Corp.,  Boston,  Mass.,  is  contemplating 
the  construction  of  an  intcnirban  electric  railway  between  Dallas  and 
Terrell,  a   distance   of  25   miles. 

WA.X.MIAflllK,  TEX.— The  Southtni  Irac.  (  o.,  Dallas,  has  applied 
to  the  City  Council  for  a  franchise  for  the  use  of  certain  streets  for  its 
proposed  interurban  electric  railway  through  the  town. 

OGDEN,  UT.MI.  —  Preparations  are  being  made  by  the  Merchants'  Lt. 
&  Pwr.  Co.,  Ogden,  for  the  erection  of  a  hydroelectric  power  plant  at 
the  lilacksmith  Fork  Canyon,  near  Logan.  It  is  proposed  to  develop 
about  4000  hp.  The  cost  of  the  project  is  estimated  at  about  $250,000. 
The  company  has  applied  for  a  franchise  to  supply  electricity  in  Ogden. 
M.    S.    Browning   is   president. 

PROVO,  UTAH.— The  Pocatello  Gas  &  Kl.  Co.,  Pocatello,  Idaho,  will 
soon  begin  work  on  its  plant  here.  Pipe  lines  will  also  be  extended  to 
several   other   towns. 

SEVIER,  UTAH.- The  property  of  the  Sevier  Lt.,  Pwr.  &  .Milling 
Co.  has  been  purchased  by  L.  I..  Nunn,  of  the  Telluride  El.  Lt.  &  Pwr. 
Co.,  of  Telluride,  Col.  The  plant  will  be  operated  by  the  present  man- 
agement until  connected  up  with  the  transmission  lines  of  the  new  com- 
pany. 

BURLINGTON,  VT.— The  .stockholders  of  the  Burlington  Trac.  Co. 
have  voted  to  issue  $500,000  in  bonds  to  take  over  the  property  of  the 
Vergennes  El.  Co.  at  Vergennes,  and  for  extensions  and  improvements 
to  its  system.     The  Vergennes  plant  will  cost  $200,000. 

ESSEX  JUNCTION,  VT.— The  Winooski  Valley  Pwr.  Co.  will  begin 
work  on  developing  the  water-power  here  as  soon  as  the  weather  will 
permit.  J.  J.  Kennedy,  of  New  York,  chief  engineer  of  the  American 
Gas  &   El.    Co.,   will   have   charge   of  the   work. 

RUTLAND.  VT.— The  Rutland  Ry.,  Lt.  &  Pwr.  Co.  is  preparing  to 
erect  a  new  substation  at  South  Poultney.  Work  will  also  begin  on  the 
erection  of  the  transmission  line  from  South  Poultney  to  Granville,  N.  Y. 
A  substation  will  be  erected  near  the  road  between  Granville  and  Wells. 
The  substation  will  be  equipped  with  three  75-kw  to  100-kw  transformers, 
stepping  current  from    13,200  volts  to   2300   volts   for   local   distribution. 

COEBURN,  VA. — The  Coeburn  Lt.  &  Pwr.  Co.  is  contemplating  im- 
provements to   its  plant. 

NORTH  YAKIMA,  WASH.— The  Kittitas  Ry.  &  Pwr.  Co.,  which  is 
now  building  an  electric  line  from  Cle  Elum  to  Roslyn,  Wash.,  will 
extend  the  line  to  North   Yakima,  a  distance  of  45  miles. 

SEATTLE,  WASH.— The  Northwest  El.  &  Sup.  Co.,  of  Seattle,  Wash., 
has  been  awarded  the  contract  by  the  Lighting  Department  for  supply- 
ing the   city  with   358,000   incandescent   lamps,   at   $84,539. 

RACINE,  WIS. — The  Case  Threshing  Machine  Co.  is  planning  to  in- 
stall a  central  power  plant,  at  a  cost  of  $40,000. 

CALGARY,  ALTA.,  CAN.— At  an  election  held  April  17  the  by-law 
to  appropriate  $100,000  for  extensions  to  the  underground  conduit  system 
was  carried. 

GUELPH,  ONT.,  CAN. — Application  has  been  made  to  the  Light  and 
Heat  Commissioners  by  the  Guelph  Spinning  Mills  and  the  Raymond 
Mfg.    Co.    for   hydroelectric   power   to   operate  their   mills. 

OTTAWA,  ONT.,  CAN.— Sealed  tenders  will  be  received  by  the  chair- 
man of  the  water-works  committee.  City  Hall,  Ottawa,  until  May  14  for 
furnishing  and  installing  two  electrically  operated  pumping  units,  each 
having  a  capacity  of  2000  gal.  per  minute.  Specifications  and  further  in- 
formation may  be  obtained  on  application  to  Newton  J.  Ker,  city  engineer. 

WELLAND,  ONT.,  CAN.— The  Welland  Elecl.  Co.  has  refused  to 
accept  the  offer  of  the  town  for  $50,000  for  its  electric-light  plant  The 
matter  will  now  have  to  be  submitted  to  an  arbitration  board. 

MONTREAL,  QUE.,  CAN.— The  Montreal  &  Southern  Counties  Rys. 
Co.  will  purchase  substation  equipment  and  overhead  material  in  the 
near  future. 


New  Industrial  Companies 

THE  AMERICAN  FLOAT  ELECTRIC  COMPANY,  of  Boston,  Mass., 
has  been  incorporated  with  a  capital  stock  of  $600,000  by  Robert  M. 
Currier,  Joseph  J.  Horsfall  and  George  B.  Crafts.  The  company  pro- 
poses to  manufacture  electric  lamps. 

THE  HOUPERT  MACHINE  COMPANY,  of  New  York,  N.  Y.,  has 
been  incorporated  by  H.  J.  Houpert,  Mamaroneck;  N.  W.  Durnin,  the 
Bronx,  and  S.  Carousso,  New  York.  The  company  is  capitalized  at 
$25,000   and   proposes   to   manufacture   motors,    engines,   machinery,    etc. 

THE  INDIANAPOLIS  CONSTRUCTION  COMPANY,  of  Indianap- 
olis, Ind.,  has  been  incorporated  for  the  purpose  of  promoting,  financing, 
constructing,    equipping    and     operating    street    and    interurban     railways 


ami     plaiiiK    for    generatiiiK    and     distributinB    electricity    lor    luinpii    t, 
moiorx    ill    various    states.      The    incorporattirs    arc:    (".    ('.    lladlcv,    J. 
I'aslcllo   and   John    K.    I'alton. 

THE  .M.  &  .M.  .METER  BOX  COMPANY,  of  Ilopkiiisvillr.  I  i, 
been    incorporated    with    a   capital    stock   of   $1,000   to   inanufaclui.  ;. 

and   other   devitcit   used   by   public   service   coiporations,    iiicludiiiK       ■    i 
liKht,    water    and    Kas    companies.     The    incorporators    arc:       Tlim  \ 

Morris,   John   j.    Metcalfe  and   T.    L.    Metcalfe. 

THE  .\i;,\K  SIDE  CAR  COMPANY,  of  New  York.  N.  Y.,  Iia^  l)f< 
chartered  with  a  capital  stock  of  $250,000  to  manufacture  railroad  cqui 
iiicnt,  street  cars,  etc.  The  incorporators  arc:  James  A.  Ford,  I'rcitc 
.M.   Albro  and   Raymond  C.   Vaughan,  of  Buffalo,  N.   Y. 

THE  PEARL  CITY  METAL  MANUFACTURING  COMPANY,  ( 
Jamestown,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $S,0( 
for  the  purpose  of  manufacturing  and  selling  electric  welding  machint 
The  directors  are  Luther  S.  I. akin,  Jr.,  John  C.  .Swanson  and  .AuKusti 
!•'.   Allen,  of  Jamestown. 

THE  PHILLIPS  MANUl'ACTURING  COMPANY,  of  New  Yor 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $15,000  by  Willis 
.'\.  Thompson,  Jr.,  17  Battery  Place,  New  York;  William  J.  Lowri 
Jr.,  661  East  Eighteenth  Street,  Brooklyn,  and  Thomas  E.  Chappell,  i 
Wall  Street,  New  York.  The  company  proposes  to  manufacture  ele 
trical    supplies,    etc. 

THE  HERBERT  S.  POTTER  COMPANY',  of  Boston,  .Mass.,  has  be* 
incorporated  with  a  capital  stock  of  $5,000  to  deal  in  electrical  appliance 
etc.     The   directors  are:     Herbert   S.    Potter,   483   Beacon   Street,   Bosto 
Mass.,    president    and    treasurer;    George    W.    Holden    and    Theodore 
I^iver. 

THE  RAILWAY  STORAGE  BATTERY  CAR  COMPANY,  of  Poi 
land,  Ore.,  has  been  granted  a  charter  with  a  capital  stock  of  $4,000,00 
The  incorporators  are:  Clarence  E.  Eaton,  T.  L.  Coteau,  B.  M.  Maxwe 
Clarence  G.  Trott,  J.  R.  Griflin  and  L.  H.  Palmer,  of  Portland,  Main 
'1  he  company  proposes  to  manufacture  and  deal  in  cars  of  all  kinds  ai 
all  equipment. 

THE  REX  BATTERY  COMPANY,  of  Chicago,  111.,  has  been  i 
corporated  by  William  H.  Mattern,  William  W.  Congdon  and  George  \ 
Ludden.  The  company  is  capitalized  at  $25,000  and  proposes  to  man 
facture  electrical  supplies,  etc. 

THE    R-W    ELECTRIC    COMPANY,    of    Chicago,    III.,    has    been    i 
corporated    with    a    capital    stock    of    $5,000    to    manufacture    and    deal 
electrical    supplies. 

THE    WOOD    A.    SPENCER    ENGINEERING    COMPANY,    of    Clw 
land,  Ohio,  has  been  incorporated  by  A.  E.  Tarold,  E.  J.  Edwards,  W.  I 
Marlatt,   P.   C.   Walter  and   D.    G.    Miller.     The   company  is  capitalized 
$50,000   and   proposes   to   manufacture   electrical,   gas,   gasoline,    steam   at 
other   plants   for  lighting   or  power   producing  purposes. 


New  Incorporations 


I 


OROVILLE,  CAL.— The  Feather  River  Pwr.  &  Irrig.  Co.  has  been  i 
corporated  with  a  capital  stock  of  $10,000,000  to  build  a  power  plant 
the  Feather  River  Canyon.  The  company  owns  water  rights  in  bo 
Butte  and  Plumas  Counties  and  will  irrigate  lands  in  both  counties.  T 
directors  are:  A.  N.  Lewis,  Jr.,  H.  J.  Hill,  .\.  L.  Dahl  and  S.  O.  Va 
dernse. 

WILMINGTON,  DEL.— The  Burlington  Ry.  &  Lt.  Co.  has  filed  articl 
of  incorporation  under  the  laws  of  the  State  of  Delaware  with  a  capit 
stock  of  $5,000,000.  The  incorporators  are:  E.  E.  McWhiney,  N.  P.  Col 
and  W.  J.  Maloney,  of  Wilmington. 

CHICAGO,  ILL. — The  Chicago  &  Interurban  Ry.  Co.  has  been  i 
corporated  for  the  purpose  of  taking  over  the  electric  railways  in  t 
Pullman  and  Whiting  districts.  The  directors  are:  Ira  L.  Cobe,  Samu 
Insull,  F.   M.  Busby  and  C.  M.   Mattison. 

ROCKFORD,     ILL.— The    Joselyn-Chandler     El.     Ltg.     Co.     has    be 
granted  a  charter  with  a  capital  stock  of  $20,000  to  operate  an  electr 
light    plant.      The    incorporators    are:      E.     B.    Pegram,    T.    Carmody, 
Carrollton. 

AUGUSTA,  MAINE.— The  Chicago  Utilities  Co.  has  filed  articles 
incorporation  under  the  laws  of  the  State  of  Maine  with  a  capital  sto 
of  $53,000,000  for  the  purpose  of  operating  public  service  plants,  includii 
power,  heat,  gas,  steam,  water,  telephone,  telegraph,  railroad,  electric,  i 
frigerating,  pneumatic-tube  systems,  etc.,  and  to  do  a  general  transport 
tion  and  merchant  business.  Clarence  E.  Eaton  is  president  and  T. 
Croteau   treasurer. 

DENMARK,  MAINE.— The  Denmark  El.  Co.  has  been  granted 
charter  with  a  capital  stock  of  $10,000  to  generate  and  distribute  eh 
tricity  or  gas  in  the  towns  of  Denmark,  Broknfield,  Sebago  and  Naples.  T 
officers  are:  W.  E.  Sanborn,  Sanford,  president;  F.  D.  Fenderso 
Limerick,   treasurer,   and  J.    Merrill   Lord,   Parsonsfield,   clerk. 

HIRAM,  MAINE.— The  Hiram  Wtr.,  Lt.  &  Pwr.  Co.  has  been  i 
corporated  with  a  capital  stock  of  $25,000  by  Charles  E.  Wilson,  Albe 
F.  Sperry,  E.  W.  Bosworth,  of  Hiram;  J.  Merrill  Lord,  Parsons,  ai 
L.  E.  Kendall,  Limerick.  The  company  proposes  to  supply  water,  g 
and  electricity  in  Hiram  and   Baldwin.      E.   W.    Bosworth  is   president.- 

HATTIESBURG,    MISS.— The    Central    El.    Co.    has   been    incorporat. 
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Ih  a  capital  stock  of  $10,000  liy  V.  (',.  Guerin,  K.  K.  KssliiiKor  anfl 
lers. 

KANSAS  CITY,  MO.— The  Missouri  Valley  Lt.  &  Pwr.  Co.  has  nccn  in- 
•porated  with  a  capital  stock  of  $250,000  by  K.  G.  Lal'itc,  C.  II.  Sniitli 
i  Otto  McMahan. 

3T.  I.OUIS,  MO.  -The  Hanover  Kealty  &  Pwr.  Co.  has  hceii  in- 
•porated  with  a  capital  stock  of  $150,000  to  carry  on  a  general  real 
ate  business  and  to  generate  and  sell  electricity  for  lamps  and  motors, 
e  incorporators  are:  K.  I-'..  Mnttliews,  Henry  V.  Johnson  and  C.  A. 
•ns. 

LEWISTOVVN.  .MONT.— Till-  .Municipal  Pwr.  Co.  has  been  incorporated 
h  a  capital  stock  of  $200,000  by  J.   W.   Roberts,   L.   11.   Hamilton,  Great 
lis,   Samuel   Phillips,   Frank  F.   Goss  and   I).    \'.   Smith,   I.ewistown. 
JATTLE   CREEK,    NEB.— The    Battle   Creek    HI.    F.t.    Co,    has   been    in- 
porated  with  a  capital  stock  of  $25,000. 

?ORT  LAVACA,  TEX.— The  Port  Lavaca  .MfK.  (».  has  been  char- 
ed with  a  capital  stock  of  $50,000  to  build  a  water  and   liKhtinK  system. 


Trade  Publications 


rURlilNE  PUMPS. — Rotary  pumps  of  the  high-duty  turbine  type 
:  well  illustrated  in  Bulletin  K  of  the  Lea  E(|uipment  Company, 
lyne    Junction,    Philadelphia,    Pa. 

:ARB0    STEEL    POSTS.— The    Carbo    Steel    Post    Company,    Chicago 
ights,     ril.     (formerly    at    Los    Angeles,    Cal.),    has    issued    a    48-page 
nphlet   illustrating  and  describing  Carbo   steel   posts  and   poles. 
'IXTURES. — Catalogue    S-2    of    the    Beardslee    Chandelier    Manufactur- 

Company,  Chicago,  III.,  is  a  222-pagc  publication  in  which  are  illus- 
:ed,  described  and  listed  electric-lighting  fixtures  suitable  for  all 
itions. 

'RAIN-LIGHTING  LAMPS.— W  itli  this  litk-  the  engineering  de- 
tment  of  the  National  Electric  Lamp  .\ssociation,  whicli  is  sustained 
certain  works  of  the  General  Electric  Company,  has  issued  a  bulletin 
ering  the  description,  performance  :ind  econoniy  nf  "Mazda"  and 
em"  lamps  in   train-lighting  service. 

NDCCTION  METERS.— The  Sangamo  Electric  Company,  Springfield, 
,  has  issued  a  treatise  on  induction  meters  which  will  be  of  interest 
central-station  managers.  Complete  data  are  given  as  to  the  theory 
operation,  method  of  test,  characteristic  curves  of  induction  meters 
ler  varying  voltages,  power-factor  and  frequency.  The  bulletin  is 
eptionally   well   illustrated. 

"OM  POUND  ENGINES.— "A  Story  Boiled  Down"  is  a  title  of  a  Iwok 
led  by  the  American  Engine  Company,  Bound  Brook,  N.  J.,  which 
ers  in  the  form  of  pictures  the  advantages  of  American-Ball  angle 
iipound  engines.  It  illustrates  the  angle  cylinder  arrangement,  the 
lient    lubricating   system,    the    valve    gear,    governor,    small    floor    space, 

alisence  of  pounding,  the  unbalanced  forces  and  vibration,  and  how 
;le   compound   engines   are   used    in   isolated    plants. 

>TEEL  .MILL  MOTORS. — Westinghouse  alternating-current  steel  mill 
tors  (type  MA)  are  very  fully  illustrated  and  described  in  Descriptive 
afiet  No.  2383  issued  by  the  Westinghouse  Electric  &  Manufacturing 
inpany.  Detailed  views  of  the  parts,  together  with  diagram  of  the 
or  and  bearing  housing,  are  given.  A  view  also  is  shown  of  the 
nner  of  lifting  the  rotor  from  the  frame.  This  motor,  as  its  title 
licates,  is  designed  to  withstand  the  severe  service  in  iron  and  steel 
lis,  brick  plants,  cement  mills  and  similar  industries, 
rill.  HANDLING  OF  LUMBER.— The  Pawling  &  Harnischfeger 
inpany,   of   Milwaukee,   has   issued   an   interesting   and   attractive   pamph- 

of  01  pages,  well  illustrated,  entitled  "Cutting  the  Cost  of  Lumber 
Dduction."  The  "P.  &  IL"  electric  monorail  system  is  described  at 
ne  length.  The  use  of  this  runway  and  the  well-known  electric 
sts  and  cranes  of  the  "P.  &  H."  company  results  in  the  saving  of 
isiderable  time  and  money  on  every  thousand  feet  of  lumber  handled, 
description  of  the  conveying  method  used  by  the  Graysouia-Nashville 
mber  Company  makes  clear  the  economies  to  be  obtained  by  handling 
nber  in  a  big  way  rather  than  in  a  small  way.  By  the  use  of  the 
it  or   jiackage   system    a   great   saving   in   labor   is  elTected.      Descriptions 

other  installations  are  given,  as  well  as  of  the  various  types  of  ma- 
nery  used  in  this  system.  The  book  contains  much  valuable  informa- 
n.  An  index  would  make  its  contents  more  readily  availal)le  for 
ick  reference. 


Business  Notes 


"LARK,    MACML'LI.EN    &   RILEY,    consulting   engineers,    have   moved 

ir  offices  to  85  Maiden  Lane  Building,  New  York. 

["HE  WEBER   CHIMNEY  COMPANY   has   moved   its   oflices   from   209 

Jth   State  Street  to   1452  McCcrmick   Building,   Chicago. 

MR.   FREDERICK  V.  IIENSIIAW,  consulting  engineer,  will  on   May   1 

ve  his  office  to  the   Bankers'  Trust  Building,  No.   14  Wall  Street,  New 

rk  City. 

VIR.   F.   F.   FOSTER,   formerly   sales  manager   for   Kierulflf  &   Company, 
s    Angeles,    Cal.,    has    opened    business    for    hinisell    and    will    handle    an 


extensive  line  of  electrical   and  in<lu!»lrial   t  luipmi  nl,   with   headiiuarters   in 
Los   Angeles. 

THE  IKJSKINS  MANLF.XCTURINt;  COMPANY,  of  Detroit,  maker 
of  Iloskins  electric  furnaces,  pyrometers  and  heating  appliances  and  In- 
ternational electric  meters,  has  opened  a  Pittsburgh  office  in  the  Oliver 
Building.  This  office  will  enable  the  company  to  care  more  adequately  for 
its  rapidly  growing  business  in  the   Pittsburgh  district. 

GENERAL  ELECTRIC  COMPANY.— Announcement  has  been  made 
under  date  of  April  10  that,  the  business  of  the  Providence  Clas  Burner 
Company  having  lieen  transferred  to  the  General  Electric  Company,  the 
atTairs  of  the  company  will  be  carried  on  after  that  date  under  the  name 
Providence    Base    Works   of   the   General    Electric   Company. 

.MONTREAL  ENGINEERING  COMPANY,  LTD.— The  Montreal  En- 
gineering Company,  Ltd.,  operating  engineers,  at  179  St.  James  Street, 
.VIontreal,  are  removing  from  this  address  to  i'oronto,  Ont.,  and  after 
May  1,  1912,  will  have  offices  in  the  Bell  Telephone  Building.  76  Adelaide 
.'^treet  West,  Toronto,  Ont.,  where  all  communications  should  be  ad- 
dressed. 

MID-WEST  ELECTRIC  COMPANY.— The  Johnston  Electric  Company, 
of  Omaha,  Neb.,  has  been  reorganized  and  enlarged  and  the  name  changed 
to  the  Mid-West  Electric  Company.  Mr.  George  W.  Johnston  remains 
with  the  new  company  as  president,  and  Mr.  George  J.  Seabury,  late  man- 
ager of  the  Kansas  City  office  of  the  General  Electric  Company,  is  secre- 
tary and  general  manager. 

IHE  DEAN-LIBBY-BRACKETT  ENGINEERING  COMPANY  has 
been  organized,  with  headquarters  at  314-318  South  Canal  Street,  Chicago, 
a-.  (1  will  practise  as  electrical  and  mechanical  engineers.  The  firm  has  a 
model  shop  and  laboratory  and  will  give  special  attention  to  patents  and 
the  commercial  development  of  inventions.  Mr.  W.  W.  Dean  is  president, 
.Mr.  E.  W.  Brackett,  vice-president,  and  .Mr.  .\.  I).  T.  Libby,  secretary  and 
treasurer. 

DOUBLEDAY-KILL  ELECTRIC  COMP.AN Y.— The  sales  department 
of  the  Doubleday-Hill  Electric  Comi)any,  of  Pittsburgh  and  Charlotte, 
N.  C,  held  its  semi-annual  sales  conference  April  22  at  the  Fort  Pitt 
Hotel.  Pittsburgh.  Representatives  from  the  Westinghouse  Electric  & 
Manufacturing  Company,  the  General  Electric  Company,  the  Emerson 
Electric  &  Manufacfiring  Company  and  the  .Adams- Bagnall  Company  of 
Cleveland,   Ohio,    were   in   attendance. 

THE  WHEELER  CONDENSER  &  ENGINEERING  COMPANY  an- 
noiiiices  that  Mr.  Nathan  Owitz  has  been  appointed  manager  of  its  Cin- 
cinnati office,  handling  a  line  of  high  vacuum  condensing  machinery,  con- 
sisting of  surface  and  jet  condensers,  centrifugal  pumps,  air  pumps, 
cooling  towers,  etc.  Mr.  Owitz  has  been  in  the  sales  department  in  the 
home  office  of  the  company  for  the  past  six  years  and  is  fully  acquainted 
uitii    the   various   lines   of   condensing  apparatus. 

IL\LBERT  P.  HILL. — The  business  now  conducted  by  Halbert  P. 
Hill,  30  Church  Street,  New  York,  has  been  incorporated  under  the 
laws  of  the  State  of  New  York.  The  new  firm  will  act  as  general  Eastern 
agents  for  the  Triumph  Electric  Company  and  the  Triumph  Ice  Machine 
Company,  of  Cincinnati,  Ohio,  and  also  for  the  General  Concrete  Con- 
struction Company,  Chicago,  111.,  and  will  be  in  a  position  to  build  com- 
plete plants.  The  new  firm  will  also  manufacture  and  handle  the  line  of 
synchronous  motors,  rotary  converters  and  high-tension  transformers 
tornicrly  manuiactured  under  the  trade  name  of   Hill  apparatus. 

(ROCKER-WHEELER  COMP.ANY.— Mr.  Stuart  M.  Conant,  recently 
associated  with  the  Westinghouse  Electric  &  Manufacturing  Company  as 
manager  of  the  industrial  and  power  department  of  its  Baltimore  office,  has 
joined  the  sales  organization  of  the  Crocker-Wheeler  Company,  .\mpere, 
N.  J.,  as  manager  of  its  Baltimore  office.  Other  additions  to  the  Crocker- 
Wheeler  sales  force  are  Mr.  James  P.  Cline,  formerly  with  the  American 
Uotary  Valve  Company,  who  joins  the  staff  of  the  Chicago  office;  Mr. 
Gregg  Curtin,  forn.erly  of  the  International  Electric  Protection  Company, 
who  joins  the  sales  force  at  the  San  Francisco  office,  and  Mr.  W.  S.  John- 
son,  who   has  been  engaged  as  salesman   for  the   Los  Angeles  office. 

HUFF.M.O  FOUNDRY  &  MACHINE  CO'.MP.ANY.— A  fire  did  about 
$10,000  damage  to  the  plant  of  the  Buffalo  Foundry  &  Machine  Company, 
I'.utfalo,  N.  y.,  early  in  the  morning  of  .\pril  11.  Because  of  its  steel 
and  glass  construction,  the  building  is  practically  fireproof  except  the 
roof,  where  the  greatest  damage  was  done.  The  building  is  145  ft.  by 
.^20  ft.  and  contains  175,000  sq.  ft.  of  ribbed  glass.  The  blarze  started  in 
the  core-room  and  quickly  spread  to  the  roof,  which  was  in  flames  when 
the  first  firemen  arrived.  The  breaking  glass  added  to  the  firemen's 
hazard  and  the  fire  was  a  stubborn  one,  but  no  one  was  hurt.  The  dam- 
age was  quickly  repaired  and  the  plant  began  running  as  usual  on  Mon- 
day,  April   15. 

THE  MICHIGAN  ELECTRIC  WELDING  COMPANY,  which  re- 
cently purchased  the  Detroit  Electric  Welding  Company  and  has  consoli- 
date<l  the  two  businesses,  has  moved  the  entire  equipment  into  the  plant 
formerly  occupied  by  the  Universal  Radiator  Company  and  recently  pur- 
chased by  the  Michigan  Electric  Welding  Company.  The  frontage  of  this 
properly  is  210  ft.  and  it  runs  back  120  ft.  to  the  Michigan  Central  Eastern 
Terminal  Switch.  The  plant  consists  of  a  machine  shop  50  ft.  by  84  ft., 
an  electric  welding  department  36  ft.  by  42  ft.,  and  a  gas-welding  de- 
partment 28  ft.  by  SO  ft.  New  additional  equipment  has  been  installed, 
and  with  the  increase  of  its  business  the  company  is  already  planning  to 
erect  a  new  three-story  reinforced-concrete  building.  In  addition  to  the 
electric  welding  plant,  the  company  has  a  complete  equipment  for  oxy- 
acety.lene  welding.  Jhe  gas  ,  welding  is  particularly  applicable  to  the 
reclaiming  of  broken  parts,  at  comparatively  small  cost,  which  might  other- 
wise  find   their   way  to   the   scrap  pile. 
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UMTKI)   STATKS   PATKNTS   ISSUl.D    AI'KIL    16,    1912. 
(rrc|.arcd  by   Robert  Starr  Allyn,  16  KxchanKc  Place,  New   York.  1 

l.O.'J.lJl.     KI.KCTUUAL    l.inHTING    SYSTEM;    C.    K.    Honinc.    Phil- 

iulclpln.i,    I'ii.      .\i,|..    iili-il    Nov.    8.    1910.      (;cncralor    an.l    sloraKcbal- 

Icry   car   liKlitiiiK. 
1.023,12J.      KIKiTKirAL     LICMTINO      AN'I)      KNC.INK      STAKTf.XC 

S\S1K.M;   t.    K.    Honinc,   Philadelphia.    I'a.      App.   filc-d  July    7,    1911. 

A   storaKc   battery   and    niolor   Kcncrator   start   a   gas  cnRine,  etc. 
1.023.123.     FIKK     ALARM;     C.     C.     Carlson.     ChicaRO.     III.       App.     (ile.l 

.\iig.  26,   1911.     The  alarm  contact  is  held  by  a  combustible  cord. 

1.023.127.  KI.KCTRU-  CHAIN  WELDING  MACHINE;  M.  H.  Ryan. 
ItoMon  Mass.  A|>p.  (ilcd  June  20,  1906.  Automatic  link  welder, 
(rorty-five   clamis.) 

1.023.128.  ELECTRICAL  WELDING  MACHINE;  M.  n.  Ryan.  Bridsc 
port,  Conn.  App.  filed  Sept.  9.  1907.  Dial  feed  for  chain  links. 
etc. 

1.023.129.  CHAIN-WELDING  MACHINE;  M.  IT.  Rvan,  lioston.  Mass 
App.   filed    Dec.    27.    1907.      Improvement   on    Patent    No.    1,023.127. 

1.023  130.  ELECTRIC  WELDING  MACHINE;  M.  I!.  Uvan,  Boston, 
M.iss.  App.  filed  July  10,  1908.  Automatic  work  linld.rs  for  chain 
links,   etc. 

1.023.13-4.  ALTERNATING-CURRENT  MOTOR-CONTROLLING  AP- 
l.\R\Ti;S;  J.  Dillon,  Philadelphia.  Pa.  App.  filed  Oct.  14,  1908. 
Starting   resistance  control. 

1.023. 135  MIGH -FREOUENCY  APPARATUS;  W.  Dubilier.  Seattle. 
\Nash.  App.  filed  Nov.  21,  1910.  A  transformer  for  wireless  tele- 
phone. 

1,023,166.     GAGE;   H.   Denning,    Chicago,    III.      App.    filed   April    1,    1911. 

lliRh  and  low  pressure  alarm. 
1.023.1S3.     CIRCUIT    CLOSER;    S.    P.    Watson.    Brooklyn,    X.    Y.      App. 

hied   Feb.    18,    1911.     Elevator  signal   system. 
L023  ISS.     TELEPHONE     EXCHANGE     SYSTEM;     11.      G.      Webster, 

Chic.igo,    III.      App.    filed    Dec.    13,    1907.      Controlling    the    operative 

condition   of  the   line   relay. 

1.023,200.  ELECTRICAL-IMPULSE-TRANSMITTING  DEVICE;  J 
bricksoii,  Chicago,  III  App.  filed  Aug.  23,  1906.  Rotatable-dial 
calling  device. 


1,023,543.  —  Resistance     Element 


1,023,215.  ELECTROMAGNETIC  SOUNDING  APPARATUS-  C  W 
McGonigle,  .Mgona,  Wash.  App.  filed  Aug.  9,  1910.  Vibrating  dia- 
phragm. 

1,023,220.     JUNCTION    BOX;    T.    E.    Murray,    New    York.    N.    Y. 

filed   Sept.    11,    1911.      Insulating  casing  with   metal   sheets. 
1,023,224.'    DOOR    SWITCH;     J.     G.    Peterson,    Hartford,     Conn. 

filed   May   16,    1910.      Push-button  snap. 
1,023,246.     FLOOR   BOX;  J.    Fountain,   Jr.,   and  B.   Jones,   Jr.,   Elizabeth. 
App.   filed  July  27,   1909.     For  conduit  connections. 
COMPOSITE  ELECTRIC  SYSTEM;  A.  D.  T.  Libby,  Elyria 
App.   filed  Jan.  28,    1910.     Police  and  telephone. 
POLE     CHAMBER:     R.     H.     Manson,     Elyria,     Ohio.       App. 
1906.     For  electric  signal  system  with  tuned  responsive 


App. 

App. 


N.  J. 

1,023,256. 

Ohio. 
1,023,261. 

filed  Jan.   16. 

devices. 

1,023,264.  SWITCH;  J.  F.  McElroy,  Albany,  N.  Y.  App.  filed  Aug. 
8.   1908.     Overload  switch   in  steam-boiler  heater  circuits. 

1.023.270.  SPIRAL  COIL  FOR  FASTENING  WIRE  TERMINALS; 
P.  P.  Nungesser,  Cleveland,  Ohio.  App.  filed  June  9,  1911.  Spiral 
coil   of  flat-spring  metal   with   wire-engaging  notches. 

1.023.271.  FASTENING  DEVICE  FOR  WIRE  TERMINALS;  P.  P. 
Nungesser,  Cleveland,  Ohio.  App.  filed  June  9,  1911.  Flat-spring 
coil  with  wire-engaging  holes. 

1,023,286.  VAPOR  ELECTRIC  APPARATUS;  W.  R.  Whitney,  Schenec- 
tady, N.  Y.  App.  filed  Oct.  31,  1904.  The  mercury  electrode  is 
prevented  from  slopping  by  means  of  a  flange. 

1.023,289.  SERIES  LIGHTING  SYSTEM;  L.  Arons  and  M.  Fuss. 
Berlin,  Germany.  App.  filed  Dec.  28,  1906.  Successive  lighting  of 
vapor   lamps. 

1.023,293.  ARC  LA.MP;  G.  Baldauf  and  E.  Presser,  Berlin,  Germany. 
App.  filed  Oct.  30,   1909.     Converging  carbon  holders. 

1.023,295.  MANUFACTURE  OF  METALLIC  FILAMENTS  FOR  IN- 
CANDESCENT ELECTRIC  LAMPS;  H.  Bresler,  Charlottenburg, 
Germany.  App.  filed  Jan.  9,  1909.  Finely  divided  tungsten,  with  a 
border   of   ammonium   viscose. 

1.023,299.  METHOD  OF  MAKING  METER  JEWELS;  H.  R.  Con- 
nell,  Erackeiiridge,  Pa.  App.  filed  Jan.  5,  1909.  Tungsten  is  fused 
in  a  carbon  block. 

1.023.304.  ELECTRICAL  MEASURING  INSTRUMENT.  A.  Le  R. 
Elhs,  Lynn,  Mass.  App.  filed  July  29,  1907.  Movable  coil  gal- 
vanometer. 

1.023.305.  FILAMENT  APPARATUS;  S.  Ferguson,  Schenectady,  N.  Y. 
App.  filed  Feb.  3,  1908.  A  lamp  filament  is  treated  while  under 
tension. 


1.(123.307.  INCANDESCENT  LAMP;  L.  Gl.iscr.  Pankow.  (^rma 
App.  filed  Mar.  3,  1908.  A  filament  anchor  coniiiittinK  of  a  ii»i-(l  i 
a    pivoted    part. 

1.023.309.  ELECTRK  AL  RESISTANCE  FURNACE;  H.  H.  Iheri 
Munich,  (lermany.  Apji.  (ilcd  Aug.  11,  1911.  The  furnaie  liai 
removable  proterling  lining. 

1.023.310.  OIL  SWITCH;  E.  M.  Hewlett,  Schcncciady.  N.  Y.  A 
filed   Nov.    14,    1904.      \   two-part   break   chamber. 

1,023.31.5.      METAL    FILAMENT;    M.    A.     Hunter,    Schenectady.    N. 

App.    filed   July   2.    1900.      Tant.iliim   containing   nitrogen. 
1,023,326.      ELEtTRIC    CUTOUT;     T.     E.     Murray,    Nrw    York.    N. 

.App.   filed    Nov.    20.    1911.      A   base   block   with   recesses,    conlacti  i 

fuse  terminals. 
1.023,338.     TROLLEY   WHEEL;    W.    H.    Schiiltze,    Houston,    Tex.     A 

filed   Oct.    31,    1911.      (Miard   and    replacing  device. 
1,023.340.     SPLICE   BAR    AND   RAIL   BOND;   C.    R     Sturdcvant,  W 

cester,    Mass.      App.    filed.    May   5,    1911.     The   rail   is  electrically  e 

necttd    to   the   splice    bar. 
1.023,357.     MOUNTING    FILAMENTS;    E.    P.    Beckwith,    Schenect.i 

N.    Y.      App.    filed    May    21.    1906.      The    filaments    are    treated   a' 

mounting  on  tlicir  permanent  supjjorts. 
1.023,371.     ELECTRIC    FURNACE;    C.    T.    Fuller,    East    Orange,    N. 

App.    filed    Aug.    24,    1907.      A   carbon    tube,    a   charge-protecting  bi 

of  carbon   lined   with   rutile  and   hydrogen   reduction. 
1,023.377.     AUTOMATIC    SECTIONALIZING    DEVICE;    L.    A.    Ha 

kins.    Schenectady,    N.    Y.      App.    filed    Sept.    18,    1911.      For    a   tra 

n)is.';ion   line  with  distributed  load. 
1.023.410.     I:L1:(:TRIC   signal   SWITCH;   C.   and  A.    Beck.   St.   L" 

Mo.      App.    filed    .Sept.    17.    1910.      Warns   the   operator   of   a    macl 

before  r   machine  starts  and  when  it  stops. 

1,023.424.  ARC  LAMP;  P.  Hani.sch  and  J.  Rosemeyer,  Cologne-Lindi 
thai,  Germany.  App.  filed  Jan.  28,  1909.  Downwardly  direct 
carbons. 

1,023,434.     DETACHABLE    CHAIN    GUIDE    FOR    LAMP    SOCKET 

A.    S.    Lyhne,    Bridgeport,    Conn.      App.    filed    June    16,    1911.      T 

guide   is  secured  to   the   shell   of  the   socket. 
1.023,440.     RAILWAY   SIGNAL;   I.  W.   Pierce,   New  York,   N.    Y.     A] 

filed  June  9.    1910.     The  movement   of   the   train  operates  a  signal. 
1,023,449      PORTABLE     INCANDESCENT     LAMP     HANDLE;     L. 

Washington,    Mount    Rainier,    D.    C.      App.    filed   Jan.    18,    1912.     F 

"trouble"   lamps. 
1,023,460.     OUTLET    BOX;    E.    J.    Dustman,    New    York.    N.    Y.      At 

filed   Dec.   6,   1909.     Combination  cable  and  gas-pipe  fitting. 

1,023,475.  ELECTRIC  HEATER;  C.  P.  Madsen,  Chicago,  111.  A] 
filed  March  4,   1911.     A  layer  of  heat-radiating  wires. 

1,023,480.  TELEPHONE  EXCHANGE  SYSTEM;  E.  E.  Cleme 
Washington,  D.  C.  App.  filed  Aug.  3,  1906.  Semi-automatic,  w 
recording  device. 

1,023.482.  PARTY-LINE  SELECTIVE  SIGNALING  SYSTEM;  C. 
Scribner,  Jericho,  Vt.  App.  filed  April  18,  1908.  Improvement 
Hibbard    system.    Patent   No.    555,725. 

1,023,485.  ILLUMINANT  FOR  ELECTRICAL  INCANDESCEI 
LAMPS;  O.  M.  Thowless,  Newark,  N.  J.  App.  filed  Nov.  20,  19( 
Carbide    of    silicon. 

1.023.490.  BATTERY-CURRENT-LIMITING  DEVICE;  H.  M.  Be 
and  C.  Ambruster,  Chicago,  HI.  App.  filed  Sept.  14,  1908.  Batt< 
and  motor-generator   lighting  system. 

1.023.491.  ELECTRIC  MOTOR-STARTING  DEVICE;  C.  J.  Andersi 
Chicago,   HI.      App.   filed  July    14,    1910.     Electromagnetic. 

1,023.498.  MEANS  FOR  CHARGING  STORAGE-BATTERY  CELL 
C.  W.  Bell,  Philadelphia,  Pa.  App.  filed  Aug.  19,  1910.  Automa 
equalizing  of  a  plurality  of  cells  in   parallel. 

1,023,500.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  L.  E.  Bog 
Milwaukee,  Wis.  App.  filed  July  28,  1911.  Rotary  conversion  fr 
an   alternating-current   generator   to   a   direct-current   circuit. 

1,023,503.  HIGH-POTENTIAL  RELAY;  H.  W.  Cheney,  Milwauk 
Wis.  App.  filed  April  3,  1909.  Pairs  of  insulators  and  connecto 
a  high-voltage  coil  and  a  low-voltage  switch. 

1,023,511.  DYNAMO-ELECTRIC  MACHINE;  B.  Frankenfield,  Los  A 
geles,  Cal.  App.  filed  April  15,  1910.  To  prevent  magnetization  ; 
the  shaft.  j 

1,023,543.  RESISTANCE  ELEMENT;  J.  G.  Zimmerman.  Milwaulm 
W'is.     App.   filed  Aug.    11,   1911.     A  resilient  compressible  resistant; 

1,023,545.     ELECTROLYTIC    PROCESS;    H.    H.    Bates    and    F.    Ad;! 

Joliet,    111.      App.    filed   June    12,    1911.     The    production    of   chloral 

from   alkaline   chlorides. 
1.023,557.     MULTIPLE    TELEPHONE    TRANSMITTER;    C.    E.    Eg 

and  J.  G.   Holmstrom,   Saltsjo-Storangen,   Sweden.  App.  filed  Aug.  • 

1909.      A    diaphragm    with    a    plurality    of   electrodes. 

1,023,597.     TROLLEY  RETRIEVER  AND  CATCHER;  R.  Shields.  So 
Boston,   Mass.      App.   filed  Jan.   21,    1911.     A   winding  mechanism  :'■'. 
a  locking  device. 

1,023,602.  ELECTRIC  STEAM-HEATING  APPARATUS;  J.  G.  W 
mann,   Oakland,   Cal.     App.   filed   Sept.   3,   1910.      Portable  device. 

1,023,612.     PROCESS    FOR    THE    MANUF.XCTURE    OF    GALVAN 
METAL   REPRODUCTIONS    OF   ARTICLES    OF   THE  PLASlf 
ARTS;     C.     Bensingcr,     Mannheim,     Germany.       App.     filed     Sept.  , 
1908.     The  coating  is  deposited  on  a  celluloid  copy. 

1,023,684.  ELECTRIC  CLOCK-WINDING  MECHANISM;  G.  H.  F- 
ley,  Schenectady,  N.  Y.  App.  filed  Aug.  10,  15-08.  Has  a  motor  ,' 
automatically    lifting    the    clock    weights. 

1,023,691.  ELECTRIC  SWITCH;  G.  H.  Taylor,  Helena,  Mont.  /• 
filed  April   7,    1911.      For   dental   engines. 

1.023.754.  ELECTRIC  COOKING  UTENSILS;  L.  F.  Parkhurst  I 
H.  G.  Weeks,  Binghamton,  N.  Y.  App.  filed  Sept.  24,  1910.  Ip 
ticularly  for  bread  toasters. 

1.023.755.  ELECTRIC  HEATING  APPARATUS:  L.  F.  Parkhu 
Binghamton.  N.  Y.  .\pp.  filed  Feb.  15,  1911.  For  heating  a  I 
type  melting  pot. 
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T  N    retiring    from    the    active    editorial    direction    of   the 
■■-       'Jcctrical  World,  which  action  coincides  with  the  pub- 
lication  of   this   issue,    I    wish    to   assure   the   body    of 
readers   whom    I   have   had   the   privilege   and   pleasure   of 
servino-  for  the  past  nineteen  years  that  my   interest  will 
continue   unabated   in   the   profession   and   the   industry   of 
which   they   form  a  part,  in  the  ideals  toward   which  they 
are    striving.      Indeed,    freedom    from    routine    will,    in    a 
sense,  strengthen  rather  than  relax  devotion  to  the  science 
and  the  art  and  the  industry  which  have  solely  occupied 
my  thoughts  during  so  many  years,  to  serve  the  best  in- 
terests of  which  has  never  been  a  task  and  will  never  cease 
to  be  a  pleasure.     In  now  answering  the  call  of  personal 
interests  that  have   suffered   neglect— for  the  work  of   an 
editor  demands  single-minded,  concentrated  effort— 1   wish 
to   record  my  keen   appreciation   of   the   warm   support   of 
Mr.  James  H.  McGraw,  of  his  constant  encouragement  to- 
ward rendering  the  Electrical  World  editorially  worthy  of 
the   high   place    in    technical   journalism   it   has   sought    to 
occupy.     I  also  desire  to  acknowledge  the  loyal  collabora- 
tion of  my  editorial  colleagues,  with  whom  it  will  be  my 
privilege  to  continue  association  in  a  consulting  capacity, 
who  have  devoted  without  stint  their  ability  and  energy  in 
the  cause  for  which  the  Electrical  World  stands — full  and 
uncompromisingly    independent   journalistic    representation 
of   the   great   field   of   electrical   activity.     The   Electrical 
World   is    an    institution   dependent    not    so   much    on    one 
man's  guidance  as  upon  aims,  policies  and  ideals.     In  the 
execution  of  policies,  in  their  adaptation  to  changing  needs, 
and  in  the  achievement  of  aims  and  ideals,  the  Electrical 
World  has  a  staff  capable  of  meeting  any  demands  that  may 
be  made  upon  it.     This  staff  is  not  only  an  aggregation  of 
able    men;    it    is    an    organization    carefully    built    up    and 
highly  trained.     In  the  hands  of  this  organization,  and  with 
the  support  and  resources  of  its  publishers,  the  conduct  of 
the  Electrical  World  and  the  maintenance  of  its  position 
can  suffer  no  retrogression. 

W.  D.  Weaver. 


THE  RETIREMENT  OF  MR.  WEAVER. 

For  many  years  I  have  known  \V.  D.  Weaver  as  man 
as  engineer  and  as  editor.  More  than  that,  he  is  my  warm 
friend.  Now  that  he  is  about  to  retire,  we  who  have  lived 
and   worked    witli    him   have   but   one   consolation — tliat   we 
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arc  not  to  In-  ilcprivi-d  ol  liis  rmiUMl  nor  shut  oil  tntm  llu- 
stores  of  his  knowledge,  lie  will  hv  consultiiij;  editor  of 
the  lilcctrkal  World. 

Mr.  Weaver's  eharacltr  as  a  man  possesses  a  peculiar 
charm  born  of  the  combination  of  many  opposing;  at- 
tributes. With  a  modesty  and  },'entleness  so  pronounced 
that  it  may  be  called  invincible  he  has  a  virility  of 
will  and  an  independence  of  thoup^ht  that  have  made 
him  always  a  master  and  leader.  With  much  of  the 
artistic  temperament  and  with  the  imagination  to  see  things 
invisible  to  more  prosaic  minds  he  combines  a  rugged 
common  sense  that  makes  him  practical  and  that  has  kept 
his  feet  on  solid  earth.  A  man  of  letters  and  of  science 
given  to  abstractions  and  generalizations,  he  is  never  for- 
getful of  the  concrete  and  human  side  of  human  relations. 
A  man  of  the  world,  a  cosmopolitan  with  an  extremely 
wide  range  of  travel,  observation  and  personal  experience, 
yet  he  is  simple,  plain  and  unostentatious  in  his  habits  and 
mode  of  life.  A  man  who  knows  guile,  he  is  always 
rigorously  honest  and  appreciatively  sympathetic.  Weaver 
is  a  real  man,  though  he  may  be  a  little  old-fashioned  in 
that  he  is  never  boastful  and  delights  in  seeing  credit  given 
to  others  for  things  that  he  has  done. 

As  an  engineer  Mr.  Weaver  has  made  his  impress  upon 
the  electrical  development  of  his  time.  The  leaders  in  the 
profession  of  electrical  engineering,  both  at  home  and 
abroad,  have  long  recognized  his  unusual  gifts  and  have 
been  glad  to  work  with  him  as  a  colleague  entitled  to  the 
highest  respect.  But  for  his  extremely  retiring  disposition 
he  would  long  since  have  been  clothed  with  the  highest 
honors  which  it  is  within  the  power  of  the  profession  as 
a  whole  to  bestow.  As  a  student  and  expounder  of  prin- 
ciples, and  not  infrequently  as  an  active  participant  in  work 
making  for  electrical  progress  he  enjoys  an  enviable  dis- 
tinction. 

As  an  editor  Mr.  Weaver  achieved  and  scrupulously  main- 
tained the  highest  standards  known  in  technical  journalism. 
"Weaver  is  a  great  editor"  is  one  of  the  truisms.  To 
broad  knowledge  he  added  unwearied  industry.  To  wide 
acquaintance  with  the  men,  events  and  traditions  of  the 
electrical  industry  he  brought  an  inflexible  courage  and 
will  to  publish  and  to  say  what  he  believed  to  be  right 
regardless  of  all  considerations  but  the  truth.  These  quali- 
ties were  vitalized  by  a  happy,  buoyant  love  of  his  work. 
The  organization  of  his  staff  was  the  democratic  organiza- 
tion of  a  university  faculty.  Each  man  did  his  best  because 
he  looked  upon  his  work  as  a  professional  opportunity. 
The  perfection  of  balance  and  proportion  in  the  selection 
of  matter,  the  thoroughness,  the  scope  and  the  accuracy 
with  which  developments  in  the  whole  field  of  electricity 
have    been    recorded    and    discussed,    that    indefinable    but 


distinctly  characteristic  linish  and  polish  which  have  b 
so  notable  in  the  pages  of  this  publication,  constitute 
heritage  which  Mr.  Weaver  leaves  to  his  successors. 

That  a  long  life  of  happiness  and  usefulness  luay  fol 
his  surrender  of  the  intense  activities  he  has  until  i 
pursued  is  the  wish  that  goes  with  him  from  myself 
his  other  associates,  accompanied  by  full  appreciation 
his  great  services  to  technical  journalism  and  to  the  e 
Irical   profession. 

James  II.  Mc(iKAV 


THE  PATENT  HEARINGS. 

The  hearings  now  taking  place  before  the  patent  c 
mittee  of  the  House  of  Representatives  on  the  so-ca 
Oldfield  bill  for  the  revision  of  the  patent  laws,  reporte 
part  elsewhere  in  this  issue,  bring  out  strikingly  the  g 
diversity  of  opinion  concerning  the  shape  and  form  w 
such  revision  should  take.  That  many  of  those  who 
vitally  interested  in  this  question  have  not  yet  formul 
any  constructive  forward  policy  is  evident  from  the  c 
acter  of  responses  made  by  witnesses  on  examination 
cross-examination  by  members  of  the  committee.  Bro? 
there  seem  to  be  at  least  four  distinct  groups  concerne 
this  question,  composed  o^  inventors,  patent  lawyers 
solicitors,  manufacturers,  and  the  general  public;  per 
there  ought  to  be  added  to  these  the  wholesale  and  r 
distributors  of  patented  articles.  The  purely  selfish 
terests  of  these  groups  are  in  conflict,  and  even  within 
given  group  there  is  no  universal  agreement  as  to  wha' 
policy  should  be.  But  it  is  no  criticism,  per  se,  to  sa 
any  group  such  as  the  attorneys,  for  example,  that 
oppose  any  change  in  the  law  which  will  diminish 
volume  of  their  business  or  income;  it  is  rather  a  criti 
of  human  nature.  All  questions  of  such  a  fundam< 
character  seem  unavoidably  to  bring  selfish  interests 
conflict  with  the  public  interest  and  each  other. 

It  is  essential  to  have  clearly  in  mind  the  great  fu 
mental  motive  of  our  patent  system,  which  has  don, 
much   to   make   us   a   powerful   nation   industrially, 
motive  is  the  stimulation  of  invention,  to  the  end  tha 
products  of   inventive  minds  may  be   given   to   the  p 
for  use  and  ultimately  become  common  property.    In  sc : 
then,  as  the  present  law  is  out  of  harmony  with  mc 
economic  and  industrial  conditions,  selfish  interests  v 
have    created   business    advantages    under    the    old   S) ! 
should  now  make  some  sacrifice  in  the  interest  of  the 
mon    good.      What   course   or    policy    will   best    serve  t 
general  welfare  cannot  be  made  clear  until  all  sides  i 
have  had  a  full  hearing.     Chairman  Oldfield  of  the  Y- 
patent  committee  has  made  it  very  clear  that  the  comn  ( 
desires  to  hear  everyone  who  is  affected  by  the  projs 
revision  of  the  patent  system.     The  larger  interests  c: 
relied  upon  to  take  care  of  themselves  in  this  situatioil 
the  inventor  and  the  small  manufacturer  are  not  alwa 
alert  in  legislative  matters.     There  is  an  opportunit  i 
all  to  be  heard,  if  no  time  is  lost  in  making  an  appeal 
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Washington,  or  in  submitting  briefs  if  attendance  at  the 
rings  is  impossible.  The  great  need  of  the  moment  is 
quate  and  general  recognition  of  the  seriousness  of  the 
lation  and  the  far-reaching  consequences  of  any  legis- 
ve  action  which  protects  special  interests  instead  of  the 
[fare   of  the   nation   as   a    whole. 


NDARDIZATION  IN  WIRELESS  TELEGRAPHY. 

n  any  art  it  is  essential  that  a  universal  set  of  conven- 
is  be  followed  if  the  best  progress  is  to  be  made.  Delays 
!  to  lack  of  uniformity,  while  perhaps  small  in  the  in- 
idual  instance,  soon  reach  an  appalling  total  and  act 
orously  in  inhibiting  development.  In  new  arts,  where 
'el  ideas  are  constantly  being  put  forward,  if  every 
dent  of  the  various  problems  involved  is  to  benefit  by  the 
jtion  of  others,  standardization  in  expression  of  meth- 
;  and  results  is  especially  desirable,  and  in  radio-signal- 
,  a  new  art  of  worldwide  application,  such  agreement  of 
)ression  is  of  unusual  importance.     Variance  in  defini- 

I  and  statement  causes  great  inconvenience  to  those 
jaged  in  actual  development  of  the  science  of  wireless 
jgraphy  and  thus  appreciably  reduces  their  efficiency  of 
iduction.  At  present  the  whole  literature  of  the  art  is 
umbered  with  double  usage  of  terms,  contradictory  defi- 
lons,  etc.,  which  must  be  eliminated  if  the  most  rapid 
igress  is  desired.  The  international  wireless  con- 
ence  arranged  for  at  London  in  June  offers  a  great 
)ortunity  for  this  work,  and  it  is  to  be  hoped  that  it  may 
eive  proper  attention.  When  a  large  number  of  widely 
)erienced  engineers  meet  in  this  way,  with  a  mutual 
erest  in  the  welfare  of  a  single  art,  work  of  the  greatest 
isible  benefit  may  be  carried  to  completion.  Now  is  the 
le  to  adopt  a  standard  set  of  units  and  symbols  and  of 
asurcnients   and   rating,   and   to   state   definitions   which 

II  eliminate  the  present  differences  in  nomenclature.  If 
lad  been  possible  to  do  this  some  years  ago,  the  art  would 
^•e  felt  a  considerable  impetus;  in  any  event,  the  action 
3uld  no  longer  be  postponed. 

\s  examples  of  present  confusion,  one  may  consider  the 
;  by  many  authorities  of  logarithmic  decrement  meas- 
?d  per  complete  period  and  by  others  at  the  equivalent  per 
If  period  of  oscillation,  and  also  the  unfortunate  lack  of 
tinction  between  antenna  and  "radiation"  resistances, 
ansniitting  outfits  are  rated  in  power  input,  without  re- 
rd  to  efficiency.  The  term  "frequency"  is  used  both  for 
I  number  of  cycles  per  second  and  for  the  number  of 
iii-cycles.  Duplication  of  terms,  such  as  "jigger"  and 
scillation  transformer"  and  "group  frequency"  and  "spark 
;quency"  often  causes  trouble  to'those  who  wish  to  keep 
touch  with  the  work  of  various  investigators  and  yet 
10  are  not  actually  breathing  the  highly  involved  wireless 
nosphere.  Further  opportunity  for  error  and  additional 
mtal  stress  is  caused  by  the  lack  of  agreement  in  units 
ed.  Capacities  are  variously  quoted  in  centimeters, 
cromicrofarads,  millimicrofarads  and  microfarads;  in- 
ctances  in  henrys,  millihenrys,  microhenrys  and  centi- 
!ters.  Where  these  quantities  are  linked  with  wave- 
igths  by  the  velocity  expression  it  is  necessary  to  choose 
tween  constants  varying   from    1.885   to  69.670  or  more, 


according  to  the  units  used.  The  attendant  liability  of  con- 
fusion could  be  avoided  and  computation  much  simplified 
by  an  agreement  as  to  the  most  desirable  group  of  units. 
In  addition  to  all  this,  methods  of  measurement  are  at 
variance  and  in  consequence  many  results  are  given  in  such 
loose  form  that  they  are  of  little  or  no  value — in  general 
for  the  reason  that  all  possible  variables  have  not  been  ac- 
counted for.  As  a  rule,  high-frequency  measurements  are 
especially  critical,  and  the  adoption  of  a  set  of  well-tried 
measurement  methods  should  go  a  long  way  toward  pro- 
ducing reliable  and  interchangeable  data.  Some  little  work 
along  these  several  lines  has  already  been  done  by  the  two 
American  wireless  engineering  societies,  and  now  that  they 
have  joined  hands  it  is  anticipated  that  further  steps  will 
be  taken.  Nevertheless,  some  action  at  the  coming  London 
conference  is  extremely  desirable  and  would  be  of  direct 
and  immediate  advantage  to  radio-signaling. 


RECENT  DEVELOPMENTS  IN  TRANSMISSION-LINE  VOLTAGES. 

As  recently  has  been  described  in  our  pages,  the  working 
voltage  between  any  pair  of  wires  in  a  three-phase  trans- 
mission line  has  been  raised  to  the  high  point  of  140,000 
volts  at  the  generating  end,  with  a  consequent  voltage  of 
over  160,000  at  or  near  the  distant  end  of  the  line.  Thes** 
voltages  correspond  to  approximately  200,000  and  225,000 
volts  respectively  at  the  maximum  point  in  each  alternating- 
voltage  cycle,  so  that,  in  this  sense,  the  voltage  in  trans- 
mission lines  has  approached  the  quarter-million  mark.  It 
is  only  about  fifteen  years  since  2200  volts  was  the  highest 
pressure  in  regular  use,  if  we  except  a  few  plants  employ- 
ing 6600  volts.  The  increase  in  available  line  voltage  dur- 
ing the  last  twenty-five  years  has  been  astonishing  and  has 
greatly  changed  the  limits  and  possibilities  of  energy  trans- 
mission. 

The  average  linear  voltage  of  long-distance  transmis- 
sion in  North  America  is  about  750  volts  per  mile  of 
transmission  distance,  at  which  rate  the  range  of  trans- 
mission with  150,000  volts  is  200  miles.  But  this  distance 
is  already  exceeded  in  the  West  and  on  one  of  the  Niagara 
lines,  and  it  is  possible  to  transmit  energy  commercially  at 
a  much  lower  linear  voltage  than  the  average  value  of  750 
volts  per  mile.  It  would  seem  quite  feasible  to  transmit 
energy  regularly  to  a  distance  of  500  miles  or  more  with 
existing  machinery  and  apparatus  at  150,000  volts,  if  it 
were  found  economical  to  do  so.  The  greater  the  distance 
to  which  the  energy  has  to  be  carried,  the  greater  the  share 
of  expense  in  the  transmission  line  both  as  to  right  of  way 
and  erection,  as  well  as  to  subsequent  maintenance.  It 
becomes  doubtful  whether  the  commercial  demand  for 
energy  from  a  given  waterfall  is  likely  to  call  for  trans- 
mission lines  more  than  500  miles  in  length,  if  we  except 
such  abnormal  sources  as,  for  example,  the  Victoria  Falls 
in  Africa.  As  time  goes  on  coal  for  fuel  is  naturally  likely 
to  rise  slowly  in  cost,  and  so  to  increase  the  radius  of 
economic  water-power  transmission  by  electricity;  but  it 
seems  probable  that  the  demand  for  energy  within  a  radius 
of  500  miles  from  a  large  source  is  likely  to  consume  all 
the  energy  that  can  be  supplied. 
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LUNCHEON  IN  HONOR   OF  MR.   W.    D.    WEAVER. 

As  a  lokc-ii  of  the  esteem  in  vvljicli  lie  is  lu-ld,  sdhic  d 
the  iiunieiliate  personal  friends  and  the  journalistic  asso- 
ciates of  Mr.  W.  1).  Weaver  gathered  at  the  I'.iigincers" 
(  Inb,  New  NOrk,  at  a  luiiclieon  served  on  April  29,  to  sig- 
nalize his  retirement  from  active  editorial  direction  of  the 
Electrical  World.  Mr.  James  li.  McCiraw  acted  as  toast- 
master.  Among  the  speakers  who  expressed  their  sincere 
appreciation  of  the  honorable  editorial  career  of  .\lr. 
Weaver,  his  advocacy  of  the  best  in  technical  journ.ilisin 
and  his  helpful  constructive  intluence  in  electrical  engineer- 
ing development,  were  his  editorial  predeccssor.s — Mr.  T.  C. 
Martin,  now  secretary  of  the  National  I-Llectric  I-iglit  Asso- 
ciation; Dr.  I.ouis  Bell,  now  consulting  electrical  engineer, 
Boston,  and  Dr.  Carl  Ilering,  now  consulting  engineer, 
Philadelphia — Mr.  H.  A.  Behrend,  consulting  electrical  en- 
gineer, Boston;  Mr.  J.  J.  Carty,  chief  engineer  of  the 
American  Telephone  &  Telegraph  Company,  New  York ; 
Mr.  John  R.  Dunlap,  editor  and  publisher  of  the  Engineer- 
ing Magazine:  Mr.  W.  C.  L.  Rglin.  past-president  of  the 
National  Electric  Light  Association;  Mr.  Gano  Dunn, 
president  of  the  American  Institute  of  Electrical  I'jigineers. 
and  Dr.  .\.  S.  McAllister,  associate  editor  of  the  Electrical 
World.  As  a  memento  of  the  occasion  the  associates  of 
Mr.  Weaver  in  the  McGraw  Publishing  Company  presented 
him  with  an  appropriately  engraved  watch,  chain  and  fob. 


MR.  W.  D.  WEAVER. 


The  career  of  Mr.  William  Dixon  Weaver,  who  with  the 
present  issue  will  retire  as  active  editor  of  the  Electrical 
World,  is  notable  not  only  because  of  the  self-evident  re- 
sults accomplished  through  the  electrical  journals  with 
which  he  has  been  identified  as  editor,  but  also  by  reason  of 
many  other  highly  important  results  attained  in  his  char- 
acteristic manner,  without  widespread  public  knowdedge  of 
his  work  therefor,  but  always  with  the  assurance  on  his  part 
that  no  credit  was  withheld  from  all  others  assisting  in  the 
work. 

The  engineering  training  of  Mr.  Weaver  began  in  1876, 
when  at  the  age  of  nineteen  he  entered  the  United  States 
Naval  Academy  from  the  Kentucky  University,  at  which 
he  had"  spent  a  year  in  preliminary  study.  After  gradua- 
tion from  the  Naval  Academy  as  cadet  engineer,  four  years 
later,  he  served  in  the  navy  for  twelve  years,  except  for 
one  year's  leave  of  absence  in  1884,  during  which  he  studied 
electricity  and  conducted  some  investigations  in  the  elec- 
trical laboratory  of  the  Sorbonne,  Paris,  and  the  School  of 
Electrical  Engineering,  London.  In  1883  he  accompanied 
the  first  Greely  relief  expedition  on  the  U.S.S.  Yantic. 
He  was  assistant  engineer  of  the  navy  on  the  U.  S.  S. 
Omaha,  which  made  a  cruise  of  the  world  and  spent  two 
years  in  the  waters  around  China,  Japan  and  Korea.  While 
stationed  at  the  New  York  Navy  Yard  he  designed  an  elec- 
trical recorder  which  was  largely  used  in  speed  trials  and 
at  the  launching  of  naval  vessels,  and  also  an  apparatus 
with  electrical  attachments  for  the  calibration  of  steam- 
engine  indicators.  When  he  resigned  from  the  navy  in 
1892  he  held  the  relative  rank  of  ensign. 

Mr.  Weaver  acquired  experience  in  the  manufacture  of 
electrical  apparatus  for  somewhat  more  than  one  year,  but 
could  not  lay  aside  his  longing  for  literary  work  along  elec- 
trical engineering  lines,  and  hence  decided  to  spend  his 
time  in  editorial  service.  His  career  as  electrical  engineer- 
ing editor  began  in  1893,  when  he  became  editor  of  the 
original  Electrical  World.  In  1896  he  enlisted  the  aid  of 
Mr.  James  H.  McGraw  in  the  foundation  of  the  American 
Electrician,  of  which  Mr.  Weaver  was  the  first  editor.  In 
1899,  when  the  Electrical  World  and  Electrical  Engineer 
were  consolidated,  he  became  editor  of  the  combined  paper. 


winch  |)n.sition  lie  has  held  enntiiiuoiisly  up  tu  ilie  presi 
time,  the  name  of  the  paper  having  been  changed  i.j  t 
present  one  of  Electrical  World  after  the  absorption  ui  t 
.hnerican  Electrician  in  190O.  An  interruption  in 
editorial  service  occurred  during  the  Sp.iiiish  .\iiieric 
war,  when  he  served  as  volunteer  chief  engineer  on  I 
U.  S.  S.  Glacier. 

With  the  results  of  the  labors  and  leadership  of  ^ 
Weaver  in  his  editorial  capacity  readers  of  the  EUctri 
World  are  already  familiar.  The  publications  with  whi 
he  has  been  identified  have  been  recognized  as  representi 
the  highest  type  of  technical  journalism,  characterized 
accuracy  in  presentaticjii,  inclusiveness  in  subjects  covei 
and  fairness  in  matters  of  (li.scussion.  It  is  to  his  cffecti 
but  little  known,  labors  along  kindred  lines  that  attcnti 
may  well  be  called  in  this  connection.  To  him  should 
given  much  of  the  credit  for  the  initial  influence  whi 
made  [lossible  the  present  Engineering  Societies  Buildi 
in  New  York  and  the  electrical  engineering  library  whi 
it  houses.  To  him  must  be  credited  largely  the  plans 
organization,  management  and  development  which  re.sull 
in  the  present  highly  satisfactory  operation  of  the  Illur 
nating  Engineering  Society  and  other  societies  that  ha 
been  modeled  thereafter.  Of  this  society,  as  well  as  1 
American  Electrochemical  Society,  he  was  one  of  I 
founders.  He  was  appointed  a  United  States  governnv 
delegate  to  the  Paris  International  Electrical  Congress 
1900,  but  upon  his  suggestion  the  appointment  was  tra 
ferred  to  another  who  had  taken  a  more  active  part  in 
congress  work.  To  his  personal  efforts  must  be  attribu 
much  of  the  success  of  the  International  Electrical  O 
gress  in  1904,  of  which  he  was  treasurer  and  business  m: 
ager.  The  successful  formation  of  the  Commission 
Resuscitation  from  Electric  Shock,  con. posed  of  repres 
tatives  of  the  American  Medical  Association,  the  Natio 
Electric  Light  Association  and  the  American  Institute 
Electrical  Engineers,  was  rendered  possible  by  reason 
the  untiring  efforts  of  Mr.  Weaver. 

Although  the  helpful  part  he  has  taken  in  directing 
affairs  of  many  engineering  societies  with  which  he  ' 
been  affiliated  has  seldom  been  known  widely  to  the  mt 
bership  of  these  societies,  yet  even  his  retiring  disposit 
has  not  enabled  him  to  avoid  election  to  office.  He  ser 
for  three  years  as  director  of  the  Illuminating  Engineer 
-Society,  three  years  as  manager  of  the  American  Elect 
chemical  Society,  and  six  years  as  manager  of  the  Ann 
can  Institute  of  Electrical  Engineers. 

Notwithstanding  the  wide  range  of  Mr.  Weaver's  act 
ties  along  the  lines  of  electrical  engineering,  he  found  m 
time  to  devote  to  his  favorite  avocation,  bibliography  ; 
the    collection    of    publications    on    the    French    Revoluti 
An  indication  of  his  interest  in  bibliography  is  shown  '; 
his  supervision  of  the  preparation,  editing  and  publicat^ 
of  the  Index  to  the  Wheeler  Gift  to  the  American  Instil  < 
of  Electrical  Engineers.     He  possesses  one  of  the  lar^ 
and    most    complete    collections    of    books    relating   to    < 
French   Revolution,   selected    with   an   intimate   knowle  f 
of  this  period,  in  which  he  has  been  interested  for  m} 
years.    He  is  a  member  of  several  French  societies  enga  ( 
in  the  study  of  the  French  Revolution,  and  his  interest  r 
the  subject  will  doubtless  become  greater  now  that  he    '■ 
more  time  to  devote  to  it. 


HONORARY  MEMBERSHIP   IN    THE    A.    S.    M.y. 
CONFERRED  ON  DR.   RUDOLPH    DIESEL. 


At  a  meeting  of  the  American  Society  of  Mechana 
Engineers  held  in  the  Engineering  Societies  Building,  2v 
York,  on  April  30,  under  the  auspices  of  the  Gas  Poei 
Section,  President  Alexander  C.  Humphreys  confe^^c 
honorary    membership    in    the    society    upon    Dr.    Rud<»'' 
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;sel,  of  GeniKiiiy,  inventor  (jl  the  Diesel  engine.  At  the 
iclusion  of  introductory  remarks  by  Colonel  E.  1).  Meier, 
it-president  of  the  society,  a  diploma  of  honorary  mem- 
ship  was  formally  conferrcnl  on  Dr.  Diesel,  who  made  a 
ef  response.  An  unusually  large  and  distinguished 
lieiice  was  present  to  witness  the  presentation  and  listen 
Dr.  Diesel's  paper  on  "The  Development  of  the  Diesel 
gine,"  which  immediately  followed.  The  pa;*er  described 
;  development  from  the  original  single-cylinder  e.xperi- 
ntal  model,  through  numerous  commercial  stages,  down 
the  large  multi-cylinder  types  of  over  2500  hp  recently 
It.  .Applications  to  stationary  and  marine  practice  were 
elt  upon,  and  a  very  recent  locomotive  application  was 
ntioned  briefly.  The  paper  was  extensively  illustrated 
:ii   lantern   slides. 


:OGRAM  OF  SEATTLE  N.  E.  L.  A.  CONVENTION. 


i-?el()w  is  gi\en  the  official  program  of  business  to  be 
nsacted  at  the  Seattle  convention  of  the  National  Elec- 
:  Light  Association,  June  10,  11,  12  and  13,  which  will  be 
lowed  as  closely  as  possible  but  is  subject  to  certain 
nor  changes.  The  convention  will  begin  on  the  evening 
Monday.  June  10,  with  a  reception  and  the  opening  of 

I  exhibition.  On  account  of  the  large  amount  of  busi- 
es to  be  transacted  sessions  will  be  conducted  in  parallel. 
many  as  three  being  held  simultaneously.     The  sessions 

II  be  designated  as  general,  executive,  technical,  account- 
j.  commercial,  transmission,  public  policy,  and  company. 

:;eneral.  executive  and  public-policy 

sessions. 

TUESDAY,   JUNE    II,    10  A.   M. 

(i)  Welcome  to  the  city.     (2)  Address  of  the  president. 

)  Announcements.     (4)   Report  of  committee  on  organi- 

tion    of    the    industry.      (5)     Report    of    the    secretary. 

)  Report  of  insurance  expert.  (7)  Report  of  committee 
progress.  (8)  Report  of  library  committee  and  report 
handbook  committee.      (9)    Report  on  "Question   Box." 

0)  Paper,  Expanded  Loyalty,  by  Mr.  Paul  Liipke. 

WEDNESDAY,    JUNE    12,    10    A.    M. 

(i)  Report  of  the  rate  research  committee.  (2)  Paper. 
ic  Disirability  as  a  Central-Station  Load  of  Pumping  for 
iiuicipally  Owned  Water-Works,  by  Mr.  Charles  A. 
onroe.  (3)  Paper,  Educating  Central-Station  Em- 
yyees,  by  Mr.  H.  E.  Grant. 

Executive  Session  (12  m.  or  12:30  p.  m.). —  (i)   Action 
report  of  public  policy  committee.     (2)   Presentation  of 
oposed    constitutional    amendments.      (3)    Report   of    the 
?asurcr.      (4)    Election  of  nominating  committee. 

THURSDAY,  JUNE  I3,  2:30  P.   M. 

(T)  Paper,  Some  Uses  of  Metals,  by  Dr.  W.  R.  Whitney. 

1)  Report  of  the  committee  on  street  lighting.  (3)  Re- 
irt  of  the  committee  on  memorials.  (4)  Report  of  the 
mmittee  on  constitutional  amendments.  (5)  Vote  on 
nstitutional  amendments.  (6)  Report  of  nominating 
mmittee.     (7)  Election  of  officers. 

TECHNICAL  AND  TRAXSMISSIOX   SESSIONS. 

TUESDAY,   JUNE    II,    2:30    P.    M. 

fr)  Report  of  the  meter  committee.  (2)  Paper,  Meter 
'tting.  by  Mr.  S.  D.  Strong.  (3)  Report  of  committee  on 
•ounding  secondaries.  (4)  Report  of  lamp  committee  and 
port  of  committee  on  electrical  measurements  and  values. 
0   Paper,  Line  Voltage,  by  Mr.  R.   E.  Campbell. 

TUESDAY,   JUNE    II,   8:30   P.    M. 

(l)  Address  of  the  chairman  of  the  transmission  com- 
ittee.  (2)  Paper,  The  Use  of  Electricity  for  Irrigation 
id  Agricultural  Purposes,  by  Mr.  C.  H.  Williams. 

WEDNESDAY,    JUNE    12,    10   A.    M. 

(i)  Report  of  the  committee  on  terminology.  (2)  Paper, 
<•«'   Energy-Consuming   Devices,   by    Mr.    E.    N.    Jcwctt. 


(^)  Paper,  Tzventy-four-Huur  Service  in  Small  Central 
Stations,  by  Mr.  Taliaferro  Milton.  (4)  Report  of  com- 
mittee on  overhead-line  construction. 

WEDNESDAY,  JUNE    12,  2:30  P.    M. 

( I )  Paper,  Work  and  Publications  of  the  United  States 
Government  Relating  to  Hydroelectric  Development,  by 
.Mr.  J.  S.  Hoyt.  (2)  Report  of  transmission  committee  of 
the  association.  (3)  Report  of  C(jnniiittee  on  transmission 
progress.  (4)  Paper,  Switchboard  Practice  for  High-Ten- 
sioii  Transmission,  by  Mr.  Stephen  Q.  Hayes. 

THURSDAY,   JUNE    I3,    10   A.    M. 

(i)  Report  of  committee  on  prime  movers.  (2)  Report 
of  committee  on  electrical  apparatus.  (3)  Report  of  com- 
mittee on  underground  construction.  (4)  Paper,  Care  and 
Operation  of  Transformers,  by  Mr.  W.  M.  ^IcConahey. 

THURSDAY,   JUNE    1 3,    2:30    P.    M . 

(i)  Report  of  committee  on  receiving  apparatus  for  use 
on  transmission  lines.  (2)  Paper,  Corona  on  High-Ten- 
sion  Lines,  by  Mr.  (j.  Eaccoli.  (3)  Report  of  committee  on 
protection  from  lightning  and  other  static  disturbances. 
(4)   Topical  discussions. 

ACCOUNTING  SESSIONS. 

TUESDAY,   JUNE    II,   2:30  P.    M. 

(i)     Report     of     committee     on     uniform     accounting. 

(2)  Paper,  Incandescent  Lamp  Accounting  of  the  Ne.v 
Edison  Company,  by  Mr.  W.  H.  Bogart.  (3)  Paper, 
Handling  and  Accounting  for  Scrap  Materials,  by  Mr. 
Charles  E.  Bowden.  (4)  Paper,  General  Piling  Systems, 
by  Mr.  R.  H.  Williams. 

WEDNESDAY.    JUNE    12.    lO    A.    M. 

(i)  Paper,  Proper  Accounting  for  the  Sale  of  Electric 
Devices,  by  Mr.  L.  M.  Wallace.  (2)  Paper,  Scientific 
Management  of  an  Accounting  Department,  by  Mr.  Frank- 
lyn  Heydecke.  (3)  Paper,  Central-Station  Motor-Vehicle 
Costs  and  Their  Distribution  to  Accounts  Benefited,  by 
Mr.  E.  C  Scobell. 

WEDNESDAY,  JUNE   12,  2:30  P.    M. 

(i)   Paper,  Regulated  Electric-Light  Accounting,  by  Mr. 
H.  M.  Edwards.     (2)  Paper,  Progress  Made  in  the  Uses  of 
the  Tubulating  Machine,  by  Mr.  Schmidt,  Jr. 
COMMERCIAL    SESSIONS. 

TUESDAY,   JUNE    II,   2:30   P.    M. 

(i)  Address  of  chairman  of  section.  (2)  Address,  Com- 
mercial Development  of  the  Electric  Industry,  by  Mr.  W. 
W.  Freeman.  (3)  Report  of  committee  on  membership. 
(4)  Report  of  committee  on  steam  heating.  (5)  Report 
of  committee  on  electric  refrigeration  and  ventilation. 

TUESDAY,   JUNE    II,   8:30   P.    M. 

(i)  Report  of  connnittee  on  residence  business.  (2)  Re- 
port of  committee  on   industrial   and  commercial   lighting. 

(3)  Report    of     committee     on     competitive     illuminants. 

(4)  Report  of  committee  on  electric  advertising  and  deco- 
iati\e  street  lighting. 

WEDNESDAY,  JUNE   12,  2:30   P.    M. 

(i)  Report  on  electric  vehicles.  (2)  Paper,  Electricity 
in  Rural  Districts,  by  Mr.  J.  G.  Learned.  (3)  Paper,  A 
Plan  for  Increasing  Motor  Load,  by  Mr.  H.  W.  Cope. 
(4)  Report.  Selling  Energy  to  Larger  Motor  Users,  by  Mr. 
Joseph  Liikcs. 

THURSDAY,    JUNE    I3,     10    A.    M. 

(i)  Report  of  committee  on  cost  of  commercial  depart- 
ment work.  (2)  Report  of  committee  on  contract  order 
routine.  (3)  Report  of  committee  on  the  connnercial  in- 
dex. (4)  Paper,  Ozonators  and  Their  Exploitation  by  the 
Central  Station,  by  Mr.  M.  O.  Troy. 

COMPANY    SECTION    SESSIONS. 

THURSDAY.    JUNE    I3,    3    P.    M. 

( I  )  Report  of  committee  on  award  of  Doherty  gold 
medal.  (2)  Discussion  of  paper  by  Mr.  H.  E.  Grant  on 
Educating  Central-Station  Employees.  (3)  Discussion  of 
the  proposed  company  section  lecture  bureau.  (4)  Ex- 
perience meeting  as  to  company  section  work. 
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HEARINGS  ON    OLDFIELD    PATENT  BILL. 


I  U'ariiij;s  on  the  OldficUl  bill  to  coilify,  rcvi.sc  and  aiiit'iid 
tlic  i)atciit  laws,  which  commenced  on  April  24  before  the 
House   committee   on    patents,    have    been    continued    daily. 

Mr.  I'ldwin  V.  Naulty,  representing  the  l-'airfax  United 
States  Mail  Chute  System,  appeared  before  the  connniltce 
on  April  25  and  made  a  plea  for  simplicity  in  the  whole 
patent  system.  In  response  to  a  question  from  the  com- 
mittee, Mr.  Naulty  stated  that  in  his  opinion  nearly  three- 
fourths  of  the  really  valuable  inventions  are  sold  outright 
and  the  inventor  has  very  little  interest  in  fixing  the  resale 
price,  it  being  primarily  the  manufacturer  who  wishes  to 
retain  this  privilege. 

Compulsory  license  or  working  at  any  time  after  four 
years  from  the  date  of  issue  is  rather  soon,  in  Mr.  Naulty's 
opinion,  to  oblige  the  owner  of  a  patent  to  use  it  or  forfeit 
the  cxclusiveness  of  his  monopoly,  lie  suggested  numerous 
specific  changes  in  the  wording  of  the  bill  and  closed  with 
a  reconnncndation  that  patents  for  improvements  upon  a 
prior  patent  should  expire  simultaneously  with  the  original 
fundamental  patent. 

Mr.  H.  Ward  Leonard,  appearing  on  his  own  behalf  as 
an  inventor  and  manufacturer  and  as  chairman  of  the  legis- 
lative committee  of  the  Inventors'  Guild,  testified  at  the 
hearings  on  April  24  and  25.  Mr.  Leonard  stated  that  the 
patent  system  was  intended  primarily  for  the  benefit  of 
the  nation  and  not  for  the  inventors  or  any  other  class  of 
persons  interested,  and  claimed  that  the  patent  system  was 
not  designed  primarily  to  reward  inventors.  Mr.  Leonard 
stated  that  it  would  be  a  hardship  on  him  if  the  provision 
for  compulsory  license  to  manufacture  an  alternative  inven- 
tion or  improvement  were  made.  Specifically  he  stated 
that  the  General  Electric  Company  could  effectively  destroy 
his  business  if  it  should  be  permitted  to  obtain  licenses 
under  his  patents  for  alternative  inventions  which  he  is  not 
at  present  working  and  holds  for  the  commercial  protection 
of  his  prior  or  original  inventions.  The  right  to  fix  the 
resale  price  is  not  required  for  the  public  welfare,  but 
restrictions  in  reference  to  the  use  of  the  patented  machine 
may  be  very  essential  in  securing  its  efficient  operation. 
Nothing  can  dp  more  to  insure  future  profits  to  the  manu- 
facturer than  the  efficient  functioning  of  his  product,  and 
to  this  end  it  is  proper  to  restrict  the  sale  and  use  of 
patented  articles. 

In  thfe  interest  of  the  public  there  should,  in  Mr. 
Leonard's  opinion,  be  some  means  of  preventing  the  un- 
restricted combinations  of  patents.  He  described  the  patent 
pool  between  the  General  Electric  Company  and  the  West- 
inghouse  Electric  &  Manufacturing  Company  in  1897,  which 
was  not  dissolved  until  April,  191 1,  at  the  instance  of  the 
Attorney-General.  The  effect  of  the  pool  was  that  from 
1897  to  191 1  there  was  only  one  market  in  this  country  for 
electric-railway  patents.  The  unlimited  combination  of 
patents  under  one  ownership  is  a  grave  menace  to  the  pub- 
lic, but  in  Mr.  Leonard's  opinion  it  would  be  proper  to 
permit  a  chain  of  patents  relating  strictly  to  one  subject  or 
broad  invention  to  pass  to  a  single  ownership.  In  con- 
clusion, Mr.  Leonard  stated  that  probably  less  than  i  per 
cent  of  all  the  inventors  are  engaged  in  manufacturing 
under  their  own  patents.  He  also  stated  that  less  than 
I  per  cent  of  the  domestic  patents  issued  are  ever  sold  by 
the  patentees ;  of  those  that  have  any  substantial  value  prob- 
ably nine-tenths  are  sold  outright. 

Dr.  L.  H.  Baekeland,  of  Yonkers,  N.  Y.,  was  the  next 
witness  and  appeared  in  behalf  of  himself  as  an  inventor. 
He  stated  that  he  could  speak  from  the  standpoint  of  both 
the  rich  and  the  poor  inventor  who  engage  in  manufac- 
turing under  their  own  patents.  After  stating  that  the 
patent  system  is  primarily  for  the  benefit  of  the  public  he 
went  on  to  say  that  in  his  opinion  the  greatest  present 
need  is  an  easily  enforcible  patent  law.  The  present  sys- 
tem, he  stated,  is   a  godsend  to  corporations,   patent  law- 


yers and  experts  and  of  very  little  protection  lo  tiie  in 
vcntor.  Dr.  Baekeland  stated  that  he  had  kept  one  of  hi! 
most  successful  inventions,  namely,  vcU>x  paper  for  use  ir 
photography,  a  secret  for  a  number  of  years  and  ha( 
eventually  sold  it  as  a  secret  process.  His  advice  to  iii' 
ventors  is  not  to  waste  time  and  money  in  obtaining  patcnti 
unless  they  have  ample  means  to  protect  and  defend  them- 
selves. 

Among  other  things  favored  by  Dr.  Baekeland  is  th< 
pnidication  of  applicants'  claims  for  the  period  of  twc 
months,  so  that  anyone  interested  in  any  way  may  file  objec 
tions  with  the  Patent  Ofiice.  One  of  the  greatest  injustice! 
of  the  present  system  is  the  possibility  that  a  business  whici 
has  been  founded  on  one  or  more  patents  may  be  practical! 
wiped  out  of  existence  by  the  issuance  of  a  later  pateo 
which  bears  a  prior  date  and  has  meanwhile  been  held  up 
perhaps  for  years,  by  interference  proceedings.  He  is  il 
favor  of  having  the  term  of  the  patent  commence  with  th< 
date  of  filing  application,  except  for  the  time  which  is  los 
through  involuntary  delays  in  the  Patent  Office.  He  men 
tioned  that  several  interference  cases  within  his  knowledg' 
lasted  four  years,  one  for  more  than  six  years,  and  anothe 
for  nine  years.  These  interference  cases  are  drawn  out  t 
this  length  only  when  both  parties  have  ample  capita' 
Interference  cases  against  weak  inventors  are  quickly  set 
tied  by  compromises  or  total  defeat,  because  the  opposin 
party  lacks  the  capital  to  conduct  a  costly  defense.  Afte 
pointing  out  a  number  of  specific  defects  in  the  bill,  h 
expressed  the  opinion  that  certain  features  of  the  Germa 
law  and  the  United  States  law  if  combined  would  produc 
an  almost  ideal  patent  statute.  In  Germany  the  wealth 
corporations  dare  not  wilfully  infringe  a  patent,  which  i 
in  contrast  with  the  policy  followed  in  America. 

Mr.  Robert  E.  Shanahan.  of  Grand  Rapids,  Mich.,  aj 
peared  before  the  committee  on  April  2/'  in  his  offici; 
capacity  as  secretary  and  general  manager  of  the  Bissi 
Carpet  Sweeper  Company.  Like  many  other  concerns  whic 
manufacture  products  for  domestic  household  use,  this  con 
pany  distributes  its  output  through  jobbing  houses  an 
wholesale  concerns  which  in  turn  distribute  to  the  rata 
tradesman.  For  many  years  the  company  has  maintaine 
a  resale  price  to  the  ultimate  consumer,  which  has  remaine 
substantially  constant.  Mr.  Shanahan  stated  that  the  n 
tailer  expects  to  make  a  profit  of  from  25  to  35  per  cent,  tl" 
jobber  about  15  per  cent  and  the  manufacturer  from  10  to  J 
per  cent.  He  stated  that  in  his  estimation  the  manufactun 
in  general  will  make  the  resale  price  as  low  as  it  can  I 
reasonably  fixed,  in  order  to  stimulate  as  much  business  ; 
possible.  He  believed  this  to  be  of  advantage  both  to  tl 
inventor  and  to  the  general  public.  Members  of  the  con 
mittee  dissented  from  Mr.  Shanahan's  view  and  expresse 
the  opinion  that  the  inventor  or  patentee  ought  to  have  z 
absolute  monopoly,  but  did  not  think  it  to  be  good  publ 
policy  to  allow  the  inventor  to  pass  on  his  monopoly 
purchasers  of  articles  manufactured  under  the  patent. 

At  the  hearing  on  April  29  Mr.  Hugh  M.  Sterling  a 
peared,  representing  the  Association  of  Registered  Pate 
Attorneys,  Washington,  D.  C,  only  recently  organize 
He  objected  to  compulsory  license  on  the  ground  that 
would  render  the  inventor  even  more  helpless  against  tl 
very  large  corporations  than  he  is  at  present.  The  fou 
year  period  of  immunity  from  license  is  too  short,  in  I 
opinion,  and  in  one  case  within  his  experience  an  invent 
was  eight  years  in  getting  his  invention  perfected  and  in 
operation.  Mr."  Sterling  also  objected  to  the  clause 
Section  17  of  the  bill  requiring  the  patentee  of  an  impro\ 
ment  to  grant  a  license  in  those  cases  where  the  found 
mental  patent  is  already  licensed,  at  some  prior  date. 

Mr.  Joseph  J.  O'Brien,  of  Washington,  D.  C,  pate 
attorney  and  inventor,  suggested  many  changes  in  the  b 
some  of  a  radical  nature.  Among  other  things  he  propos. 
the  establishment  of  a  department  of  knowledge,  with, 
secretary  to  be  appointed  by  the  President  and  the  Sena|, 
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IS  officer  to  be  also  a  ineinbcr  of  the  President's  cabinet, 
le  Patent  Office  would  become  one  of  the  bureaus  in  this 
w  department,  which  also  would  cover  science,  art,  educa- 
n,  public  health  and  statistics.  He  also  proposed  a  clause 
iking  wilful  infringement  of  a  patent  a  felony  punishable 
a  fine  of  not  less  than  $3,000  and  five  years'  imprison- 
:nt,  without  prejudice  to  a  civil  action  for  damages.  Mr. 
Brien  stated  that  compulsory  license  is  a  question  need- 
l  great  study  in  order  not  to  introduce  new  abuses.  He 
ed  the  case  of  Mr.  Patrick  B.  Delany,  the  inventor  of 
very  successful  and  simple  system  of  high-speed  teleg- 
3hy,  capable  of  handling  1000  words  per  minute,  who 
ed  for  years  to  get  it  adopted  by  the  large  telegraph  com- 
nies,  without  result.  For  a  time  Delany's  system  was 
erated  by  the  Telepost  Company,  but  this  concern  was 
t  successful.  According  to  Mr.  O'Brien,  the  Delany 
stem  was  the  means,  however,  of  forcing  the  telegraph 
rnpanies  to  adopt  the  night  and  day  letter  scheme.  It 
)uld  be  unfair  to  compel  Delany  to  grant  a  license,  when 
t  established  operating  companies  would  n  jt  adopt  his 
>tem.  Mr.  O'Brien  took  the  general  position  that  the  use 
the  patent  monopoly  to  fix  resale  prices  is  not  good  public 
licy. 

The  hearings  on  April  30  and  May  i  were  taken  up  with 
;  arguments  of  manufacturers  against  depriving  them  of 
;  right  to  fix  the  resale  price  on  patented  articles.  Repre- 
itatives  were  heard  from  the  Gilette  Safety  Razor  Com- 
ny,  the  American  Graphophone  Company,  the  Columbia 
onograph  Company  and  the  Western  Clock  Manufactur- 
f  Company.  Specific  instances  were  cited  showing  that 
ce-cutting  by  large  department  stores  or  mail  order  con- 
•ns  hurts  the  general  sale  of  patented  products  on  which 
Sxed  retail  price  is  maintained. 


;rENTY-FIFTH     ANNIVERSARY    OF    THE 
MONWEALTH  EDISON  COMPANY. 


COM- 


CVhile  the  tiresome  phrase  "Electricity  is  still  in  its 
ancy"  is  no  longer  in  general  circulation,  yet  the  electric- 
•vice  industry  of  the  country  is  youthful,  after  all,  lor. 
e  of  its  most  conspicuous  exponents,  the  Commonwealth 
ison  Company  of  Chicago,  celebrated  its  twenty- Sfth 
thday  so  recently  as  April  29,  1912.  The  April  meeting 
the  Commonwealth  Edison  Section  of  the  National  Elec- 
c  Light  Association  marked  this  anniversary,  and  Mr. 
muel  Insull,  president  of  the  company,  made  a  very 
cresting  address. 

In  a  few  introductory  remarks  Mr.  Louis  A.  Ferguson, 
e-president  of  the  company,  related  some  facts  about 
:  history  of  the  company.  Mr.  Insull  became  president 
the  Chicago  Edison  Company  in  1892  and  doubled  the 
pital  of  the  company  in  the  first  year,  immediately  begin- 
ig  to  plan  for  the  erection  of  the  Harrison  Street  station, 
le  rating  of  the  stations  of  the  company  in  1892  was 
Dut  5000  hp;  to-day  this  figure  has  grown  to  about  400,000 
,  The  speaker  made  the  interesting  statement  that  the 
rious  companies  of  which  Mr.  Insull  is  chief  executive 
^resent  an  investment  of  $175,000,000,  a  gross  annual 
:ome  of  $26,000,000  and  serve  a  territory  of  12,000  sq. 
les. 

Mr.  Insull  said  that  he  had  not  prepared  a  set  speech,  but 
stead  his  talk  would  relate  to  a  number  of  lantern-slide 
:tures,  among  which  were  one  of  Mr.  Thomas  A.  Fldison 
d  several  of  historical  interest  relating  to  Menlo  Park. 
t  old  Pearl  Street  station  in  New  York  and  the  Appleton 
Vis.)  station,  which  was  the  first  to  be  put  into  actual 
vice,  dating  back  to  April,  1882.  There  were  also  views 
the  old  Adams  Street  station  in  Chicago  on  the  site  of 
i  present  office  building  of  the  company,  which  was  put 
operation  in  1889  and  shut  down  in  1904.  A  number  of 
ler  views  were  given,  one  being  of  the  first  rotary  trans- 


former to  be  installed  in  what  is  now  the  Twenty-seventh 
Street  substation,  which  is  of  interest  as  being  one  of  the 
first  machines  of  this  kind,  if  not  the  first,  symbolizing  the 
massing  of  the  production  of  energy  in  large  generating 
units,  the  transmission  of  this  energy  to  centers  of  distribu- 
tion and  its  delivery  to  consumers  from  these  centers. 
Curves  were  given  to  show  the  increase  in  the  company's 
business,  and  there  were  pictures  of  Fisk  Street,  Quarry 
Street  and  the  new  Northwest  stations.  One  interesting 
diagram  gave  a  comparison,  drawn  to  scale,  of  the  250-kw 
units  at  the  old  Adams  Street  station,  the  3500-kw  units  at 
Harrison-.  Street  and  the  20,000-kw  units  at  the  Northwest 
station. 

The  speaker  devoted  much  attention  to  the  improvement 
in  the  annual  load-factor  of  the  company  as  a  result  of  the 
policy  that  has  been  pursued  in  securing  diversity  of  busi- 
ness. The  load-factor  in  1900  was  less  than  30  per  cent; 
in  191 1  it  was  about  45  per  cent.  This  improvement  means 
that  every  dollar  invested  is  50  per  cent  more  productive. 
It  also  explains  why,  with  the  growth  of  business,  the  com- 
pany is  enabled  at  once  to  sell  electricity  cheaper  and  to 
make  a  somewhat  better  return  on  the  invested  capital. 
A  curve  was  given  showing  the  conservation  of  coal ;  that 
is,  the  remarkable  saving  in  pounds  of  coal  per  kilowatt- 
hour,  with  the  improvement  of  the  art  of  central-station 
design  and  operation.  Other  diagrams  showed  the  increase 
in  the  amount  paid  for  taxes;  the  increase  in  investment, 
from  $797,200  in  1889  to  $69,896,000  in  191 1;  income  from 
lighting  and  motor  service,  from  $105,700  in  1889  to 
$13,902,300  in  1911;  in  number  of  customers,  from  4100  in 
1893  to  157,115  in  1911. 

Other  curves  were  given  representing  the  requirements 
of  all  the  electric  utilities  in  Chicago,  including  isolated 
plants,  to  show  the  benefit  from  massing  production  to 
take  advantage  of  the  diversity-factor.  Thus,  if  the  steam 
railroads  of  Chicago  should  electrify  in  the  Chicago  area 
it  is  computed  that  it  would  cost  them  in  capital  charge 
$10,000,000  more  to  make  their  own  electricity  in  separate 
plants  than  to  buy  electricity  from  the  central-station  com- 
pany, taking  advantage  of  the  latter's  diversity-factor.  If 
this  electrification  is  brought  about,  the  requirement  for 
electricity  would  not  exceed  200,000  hp. 

Charts  were  given  comparing  the  load-factor  of  the 
Commonwealth  Edison  Company  and  the  New  York  Edison 
Company.  The  maximum  demand  is  about  the  same  in 
each  case,  but  the  Chicago  company  has  a  greater  output, 
owing  to  its  better  load-curve.  A  similar  comparison  re- 
sults in  the  case  of  the  load-factors  of  the  Commonwealth 
Edison  Company  and  the  Boston  Edison  Company.  Mr. 
Insull  made  the  extremely  interesting  statement  that  the 
amount  of  electricity  sold  to  the  consumers  by  the  central- 
station  company  in  Chicago  in  191 1  was  greater  than  the 
corresponding  amount  sold  to  consumers  by  the  public  elec- 
tric-service companies  of  New  York,  Brooklyn  and  Boston 
combined.  The  generating  stations  in  Chicago  are  grow- 
ing at  the  rate  of  from  60,000  hp  to  80,000  hp  per  year. 
Their  output  is  so  essential  to  the  industrial  life  of  the 
community  that  uninterrupted  operation  is  absolutely  neces- 
sary. The  speaker  gave  many  other  interesting  facts,  as, 
for  instance,  that  the  central-station  company  consumes 
10  per  cent  of  all  the  soft  coal  burned  in  Chicago. 

The  speaker  concluded  with  a  few  earnest  personal  words 
to  the  Commonwealth  Edison  "fellows."  He  cited  the  ex- 
ample of  Edison,  spoke  of  the  enormous  amounts  of  capital 
going  into  the  business  all  over  the  country  and  said  that 
capital  is  ever  ready  to  pay  for  brains.  He  expressed  him- 
self as  proud  of  the  fact  that  he  has  been  able  to  develop 
the  business  in  Chicago  by  utilizing  the  brains  within  the 
organization,  and  referred  to  the  rise  in  the  company  of 
men  like  Messrs.  Ferguson,  Gilchrist.  Fox,  Gulick  and 
Sargent.  The  electrical  industry  is  on  the  threshold  of 
great  enterprises;  what  are  wanted,  most  of  all.  are  men. 
The  president  of  the  company  would  like  to  see  all  the  men 
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III  It  iUDspcr.  |)(i  all  yoii  can  lOr  your.sclvi-.s,"  jif  said, 
■"ami  iiicidciUaliy  you  will  help  us."  Twcnty-fivc  years 
froui  now,  if  there  is  a  half-ceiUury  celebration  of  the 
company's  achievements,  some  other  man  may  be  occni)yin}4 
the  position  of  president,  but  if  the  traditions  of  the  orj,'ani- 
/ation  arc  carried  on  it  may  be  that  the  head  of  the  or),s-ini 
zation  at  tliat  time  will  l)e  somebody  who  entered  the  sirviee 
in  tin's  vear  of  kjij. 


THE  ELECTRIC  VEHICLE  AT  BOSTON. 


At  the  regular  weekly  meeting  of  the  IClectric  Vehicle 
Club  of  Boston  on  April  24  Mr.  C.  1).  Marsh,  New  York, 
announced  that  two  full  pages  of  electric-vehicle  adver- 
tising and  reading  notices  would  shortly  be  i)resented  in 
the  various  Boston  dailies  selected  for  display  service.  It 
was  stated  that  a  central  area  in  Machinery  Hall,  in  the 
Mechanics'  Building,  had  been  assigned  to  the  club  in 
connection  with  the  Boston  1912  Electric  Show.  An  in- 
formation bureau  in  relation  to  electric  vehicles  will  prob- 
ably be  maintained  here,  and  it  is  probable  that  many 
exhibits  in  the  forms  of  diagrams  and  photographs  will 
be  assembled  for  use  at  that  point,  supplementing  the  large 
display  to  be  made  of  connncrcial  and  pleasure  cars.  The 
Massachusetts  Institute  of  Technology  is  also  considering- 
an  exhibit  of  its  motor-vehicle  research  work. 

A  short  discussion  of  the  economies  of  electric-vehicle 
routes  in  city  delivery  took  place.  Mr.  W.  P.  Kennedy, 
New  York,  consulting  transportation  engineer  of  the  Boston 
Edison  company,  cited  a  case  where  a  fleet  of  electrics 
climbed  hills  through  90  per  cent  of  the  street  blocks 
traversed.  A  reversal  of  the  delivery  routes  practically 
turned  the  figures  around,  so  that  only  10  per  cent  was 
spent  on  hills,  with  resulting  economies  of  great  value  to 
the  department  store  owning  the  cars.  Success  had  been 
attained  also  along  the  line  of  inducing  women  owners  of 
electric  pleasure  cars  to  avoid  steep  grades  and  take  more 
roundabout  routes  in  ascending  hills,  little  or  no  loss  of 
time  and  much  economy  of  battery  service  resulting.  Mr. 
Kennedy  called  attention  to  the  efforts  of  the  Electric 
Vehicle  Association  of  America  to  collect  representative 
photographs  and  data  bearing  upon  typical  large  fleets  of 
electric  vehicles  and  their  service.  Comparatively  few 
large  fleets  of  gasoline  cars  are  in  operation,  the  econo- 
mies cff  the  electric  machines  tending  to  produce  more 
repeat  orders  and  to  build  up  large  groups  of  electrically 
driven  units.  The  association  is  planning  to  issue  a 
pamphlet  of  from  50  to  100  pages  with  reproduced  photo- 
graphs and  possibly  data  illustrating  the  striking  develop- 
ment attained  in  electric-truck  service.  Others  who  spoke 
briefly  were  Messrs,  A.  C.  Macintosh,  J.  A.  Chavanne,  M. 
A.  Frank,  Dr.  Harold  Pender  and  E.  S.  Mansfield.  It  is 
probable  that  the  club  will  hold  a  field  day  at  some  suburban 
country  club  in  the  early  summer,  those  in  attendance  being- 
invited  to  go  to  the  festivities  in  electric  automobiles. 


This,  of  course,  is  according  to  the  iiguring  of  the  dcpa 
mcnl  of  electricity. 

The  cost  of  maintenance  of  the  gas  lamps,  including 
charges,  was  $18.61  per  lamp  per  year  for  the  mantle  lam 
and  $15.28  per  lamp  per  year  for  the  llat-flame  lamps.    T 
contract  cost  for  maintaining  the  gasoline  lamps  was  $26, 
per  lamp  per  year. 

The  total  expenditures  of  the  department  f(jr  street  ligl 
ing,  electrical  inspection,  gas  inspection,  fire  and  poll 
telegraph  and  telephone  service  and  all  other  munici| 
electrical  service  was  $1,288,155,  and  the  revenue  earned 
the  department  was  $191,345.  The  number  of  ofiicials  a 
employees  on  Dec.  31,  191 1,  was  397.  Tbc  total  aniot 
ex])ended  for  construction  in  the  electric  street-lighti 
l)lant  from  1887  up  to  date  has  been  $4,065,330.  The  ( 
preciated  value  of  the  plant  is  estimated  at  $2,566,053. 

Under  the  terms  of  the  city's  contract  with  the  .Sanita 
District  of  Chicago,  there  nuist  be  installed  3000  flamiiig-j 
lamps  by  Sept.  30,  1912,  and  3000  each  year  thereafter  ur 
the  full  number  of  10,000  is  in  service.  The  district  h 
expended  on  this  street-lighting  installation  up  to  Dec.  ; 
191 1,  the  sum  of  $390,973. 

In  the  year  1887,  when  the  municipal  street-lighting  pU 
was  started,  the  cost  per  candle-power  year  was  $0.85; 
At  the  end  of  the  year  191 1  the  cost  per  candle-power  ye 
was  asserted  to  be  $0.1619. 

During  the  period  from  1903  to  1910  the  number  of  : 
candescent  electric  lamps  in  use  in  Chicago  increased  2 
per  cent.  During  the  period  from  1901  to  1910  the  numi: 
of  fires  investigated  by  the  Bureau  of  Electrical  Inspecti 
increased  487  per  cent.  During  the  same  period  the  numl 
of  fires  due  to  electrical  causes  decreased  40  per  cent. 

The  fire-alarm  office  has  been  moved  from  its  tempor; 
quarters  on  the  third  floor  at  128  North  La  Salle  Street 
the  sixth  floor  of  the  new  city  hall,  and  practically  a  n 
equipment  has  been  placed  in  service.  A  great  many  i 
provements  have  been  made  in  the  office,  among  which  ir 
be  mentioned  the  use  of  dynamotors  instead  of  batteries  a 
a  new  map  of  the  city  showing  the  location  of  engine  houf 
hook-and-ladder  companies,  chemical-engine  companies,  e 
indicated  by  electric  lights  controlled  by  a  keyboard  plai 
inside  the  office.  The  completed  installation  is  held  to  m: 
this  the  best  equipped  fire-alarm  office  in  the  world.  1 
entire  installation  of  this  ofhce,  including  the  remo 
of  cables  from  the  old  to  the  new  ofifice,  cost  less  tl 
$25,000.  The  cost  of  completed  fire-alarm  office  equipm 
in  most  of  the  large  cities  in  the  United  States  has  ran; 
from  $50,000  to  $80,000.  The  comparatively  low  cost  ; 
high  class  of  the  Chicago  ofSce  is  due  to  the  fact  that  it  li 
designed  by  employees  of  the  department  who  have  gi  ' 
this  particular  branch  of  the  service  a  lifelong  study.  ^ 
great  deal  of  the  apparatus  installed  in  the  office  was  st  I 
telephone  and  telegraph  equipment,  and  the  entire  work  -^i 
performed  by  members  of  the  department  under  the  suj  ■ 
vision  of  its  experts. 


THE  EMPLOYEE  AS  AN  INVESTOR. 


ANNUAL  REPORT  OF  THE  DEPARTMENT  OF  ELEC- 
TRICITY OF  THE  CITY  OF  CHICAGO. 


A  resume  of  the  report  of  the  city  electrician  of  Chicago 
for  the  year  ended  Dec.  31,  191 1.  recently  presented  to  the 
City  Council,  shows  that  the  department  is  maintaining 
12,581  arc  lamps  (also  renting  900  arc  lamps  and  63  tung- 
sten lamps),  maintaining  11,966  mantle  gas  lamps  and  5414 
flat-flame  gas  lamps  and  renting  8636  gasoline  lamps.  The 
average  number  of  municipally  operated  electric-arc  lamps 
during  the  year  was  12,449.  The  cash  cost  per  lamp  per 
year  is  said  to  be  $33.94.  The  cost,  including  depreciation, 
interest  and  other  book  charges,  is  given  as  $56.52  per  lamp. 


Mr.  Henry  L.  Doherty,  of  New  York,  addressed  •< 
Luncheon  Club  branch  of  the  New  England  Section  of  « 
N.  E.  L.  A.  at  Boston  on  April  26  upon  "The  Emplc;< 
as  an  Investor,"  about  300  persons  being  present,  r 
Doherty  delivered  a  telling  argument  in  support  of  1: 
views  that  the  wage-earner  must  become  an  investor  ben 
the  present  attitude  of  the  public  toward  utility  corpa 
tions  will  be  materially  improved.  America  has  la,<fe{ 
behind  industrially  because  the  public  as  a  whole  does  0 
practise  economies  in  expenditures  and  support  widesp  a( 
individual  investments  along  the  lines  so  successfu  ir 
France.  It  can  safely  be  said  that  the  United  States  n  d: 
at  least  40  per  cent  more  railroad  mileage  to-day  in  cf' 
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0  handle  the  business  which  should  be  in  full  tide  at  the 
iresent  time,  considering  the  resources  of  the  country.    As 

nation  we  are  exceedingly  extravagant,  and  it  appears 
asier  to  make  money  than  to  save  it.  A  most  important 
roblem  is  to  acquaint  the  majority  of  the  people  with  the 
eal  purposes  of  public-utility  managers,  which  are  often 
lisunderstood  by  the  individual  citizen.  Mr.  Doherty  con- 
rasted  the  habits  of  saving  on  the  continent  of  Europe 
nth  those  neglected  in  the  United  States.  He  paid  a  high 
ribute  to  the  integrity  of  the  administration  of  President 
;.  L.  Edgar  of  the  Boston  Edison  company,  and,  in  refer- 
nce  to  the  underlying  prosperity  of  the  central-station  in- 
ustry  which  renders  this  an  attractive  field  for  the  in- 
estor,  the  speaker  said  that  about  ten  times  as  many  steam 
ailroads  as  electric-light  plants  go  yearly  into  receivers' 
ands,  and  of  those  that  suffer  such  vicissitudes  about  90 
er  cent  of  the  railroads  are  carried  to  receivers'  sales  as 
ompared  with  less  than  50  per  cent  of  the  central  stations 
ut  under  receiver  management.  In  the  last  forty  years  the 
)sses  in  gas  bonds  have  been  less  than  those  sustained  in 
ational  bank  deposits. 

Closing,  Mr.  Doherty  exhibited  a  large  number  of  interest 
ibles  and  diagrams  showing  the  earning  powers  of  money 
t  different  rates  for  extended  periods,  and  he  drew  the 
Dnclusion  that  the  rate  of  return  possible  through  or- 
anized  group  investments  in  the  central-station  industry 
i  so  much  better  than  that  offered  by  securities  of  the 
overnmental  type  that  the  future  should  witness  a  marked 
iflux  of  money  into  the  electrical  field.  Allowing  for  the 
Rfects  of  quarterly  compounding,  it  should  be  possible  in 
le  near  future  for  groups  of  people  interested  in  the  in- 
ustry  to  realize  from  6  to  73/2  per  cent  upon  their  savings, 
anking  needs  to  be  conducted  along  more  scientific  lines, 
tid  the  tendency  to  cling  to  securities  giving  low  returns 
ith  maximum  safety  and  flexibility  of  purchase  and  sale 

being  carried  too  far.  Many  figures  were  cited  to  show 
lat  the  prosperity  of  the  country  should  be  much  greater 
lan  the  results  thus  far  attained  indicate.  The  great 
)rtunes  of  America  for  the  most  part  have  been  made 
gitimately  by  men  trusted  with  the  control  of  other  peo- 
le's  funds.  Mr.  Doherty  announced  that  at  no  distant 
ate  broad  arrangements  will  have  been  completed  to  facili- 
ite  the  more  general  entrance  of  small  investors  into  the 
;ntral-station  industry,  and  said  that  he  proposed  to  con- 
nue  his  efforts  along  this  line  until  their  success  was 
idelv   recognized. 


BOSTON   MEETING  OF  AMERICAN   ELECTRO- 
CHEMICAL   SOCIETY. 


The  twenty-first  general  meeting  of  the  American  Elec- 
ochemical  Society  was  held  in  Boston,  Mass.,  from  April 
?  to  April  20.  The  number  of  members  and  guests  who 
igistered  was  167.  It  was  an  unusually  interesting  meet- 
ig.  The  interest  never  lagged ;  all  of  the  sessions  were 
ell  attended  and  the  discussions  which  were  elicited  by 
le  papers  were  sometimes  quite  lively.  The  special  promi- 
ent  feature  which  will  make  the  convention  particularly 
lemorable  was  the  symposium  on  "electric  conductivity" 
particularly  the  application  of  the  electric  theory  to  gases 
id  metals),  which  lasted  through  the  morning  and  after- 
oon  sessions  of  Friday  and  covered  the  field  pretty  thor- 
LTghly  from  many  different  viewpoints. 

At  the  business  meeting  on  April  18  the  result  of  the 
ection  of  officers  was  announced.  Dr.  W.  Lash  Miller,  of 
le  University  of  Toronto,  is  the  new  president.  Messrs. 
.  A.  Lidbury,  E.  R.  Taylor  and  L.  H.  Baekeland  were 
lected  vice-presidents,  and  Messrs.  E.  F.  Roeber,  L.  E. 
aunders  and  L.  Kahlenberg  managers.  Mr.  P.  G.  Salom 
as  re-elected  treasurer  and  Prof.  Joseph  W.  Richards 
?cretary. 


The  annual  report  of  the  board  of  directors  shows  the 
society  to  be  in  flourishing  condition  both  as  to  membership 
and  financial  resources.  The  assets  of  the  society  in  cash 
and  bonds  were  $5,865.34  on  Jan.  i,  1912,  as  compared  with 
$4.56574  on  Jan.  i,  191 1. 

There  were  a  very  enjoyable  smoker  at  the  Tech  Union 
on  the  evening  of  April  18  and  a  subscription  dinner  in  the 
Hotel  Vendome  on  the  evening  of  April  19,  while  the  after- 
noon of  April  18  was  devoted  to  several  excursions.  One 
party  visited  at  Worcester  the  works  of  the  Norton  Com- 
pany, where  alundum  grinding  materials  and  refractories 
are  manufactured,  and  the  Heroult  electric  steel  furnace  at 
the  American  Steel  &  Wire  Company  works  of  the  United 
States  Steel  Corporation.  Another  party  visited  the  works 
of  the  General  Electric  Company  at  Lynn. 

The  sessions  of  Thursday  morning  and  Friday  morning 
and  afternoon  were  held  at  the  Massachusetts  Institute  of 
Technology,  that  of  Saturday  morning  at  Harvard  Uni- 
versity. 

In  a  subsequent  issue  will  be  printed  abstracts  of  the 
papers  and  discussions. 


PITTSBURGH  MEETING  OF  THE  A.  I.  E.  E. 


The  two  hundred  and  seventy-second  meeting  of  the 
American  Institute  of  Electrical  Engineers  was  held  in 
Pittsburgh  on  April  25  to  27,  in  conjunction  with  the  Asso- 
ciation of  Iron  and  Steel  Electrical  Engineers,  and  under 
the  auspices  of  the  local  section  assisted  by  the  industrial 
power  committee  of  the  Institute.  The  papers,  as  may  be 
noted  from  the  titles  given  below,  covered  topics  that  per- 
tained largely  to  mining  and  the  iron  and  steel  industries. 

The  registration  showed  a  total  of  265  members  and 
guests,  many  of  whom  were  from  a  distance.  Among  those 
present  were  noted  Past-presidents  F.  B.  Crocker,  Charles 
P.  Steinmetz  and  Charles  F.  Scott,  and  President  Gano 
Dunn. 

The  meeting  was  called  to  order  in  the  Fort  Pitt  Hotel, 
where  all  the  sessions  were  held,  on  Thursday  morning. 
The  other  sessions  were  held  on  Thursday  afternoon,  Fri- 
day and  Saturday  mornings. 

On  Thursday  evening  an  informal  "Dutch  dinner"  was 
served  at  the  hotel,  Mr.  K.  C.  Randall,  chairman  of  the 
local  section,  acting  as  toastmaster.  At  the  speakers'  table 
were  seated  Past-presidents  Crocker,  Steinmetz  and  Scott, 
President  Dunn,  Mr.  E.  L.  Farrar,  secretary  of  the  local 
section,  and  Mr.  B.  G.  Lamme,  chief  engineer  of  the  West- 
inghouse  Electric  &  Manufacturing  Company. 

From  the  oratorical  standpoint,  the  dinner  proved  to  be 
a  reminiscent  meeting,  the  past-presidents  setting  the  pace 
in  this  direction  and  telling  of  interesting  points  in  the 
history  of  the  Institute. 

President  Dunn  made  an  instructive  address  on  the 
growth  of  the  Institute  and  its  wonderful  influence  in  pro- 
moting co-operation  among  the  manufacturers.  He  stated 
in  this  connection  that  some  years  ago  he  had  come  to 
Pittsburgh  with  a  letter  of  introduction  to  Mr.  George 
Westinghouse,  who  received  him  most  courteously  but  de- 
clined to  allow  him  to  go  through  the  works  owing  to  the 
intense  feeling  then  prevalent  among  manufacturers. 

On  Friday  afternoon  the  members  and  guests  were  taken 
in  a  special  car,  provided  through  the  courtesy  of  the  Pitts- 
burgh Railways  Company,  to  the  works  of  the  Carnegie 
Steel  Company  at  Homestead.  After  the  visit  to  these 
mills,  the  car  proceeded  to  East  Pittsburgh,  where  the  plants 
of  the  Westinghouse  Electric  &  Manufacturing  Company 
and  the  Westinghouse  Machine  Company  were  visited. 
From  East  Pittsburgh  the  vistors  were  taken  back  to  Pitts- 
burgh through  the  parks  and  residential  sections  of  the  city 
in  automobiles  furnished  through  the  courtesy  of  the  West- 
inghouse  companies. 
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I  lie  inccting  ciuk-il  ollicially  at  noon  Salurilay,  and  many 
ol  the  members  availed  themselves  of  the  opi)ortimily  to 
take  in  the  baseball  game  between  the  Pittsburgh  ami 
Cincinnati  teams. 

SEI.F-STARTING    SYNCHRONOUS    MOTORS. 

In  a  paper  by  Mr.  Carl  J.  l"'echheimcr  an  analysis  was 
made  of  tiie  starling  characteristics  of  synchronous  motors 
of  the  revolving-field,  definite-pole  type.  'Ihc  author  dis- 
cussed the  production  of  current  in  the  armature  in  time- 
phase  with,  but  in  space-quadrature  to,  the  revolving  field 
llux,  and  showed  that  the  phenomena  involved  in  the  start- 
ing of  synchronous  motors  are  similar  to  those  found  in  the 
starting  of  induction  motors.  Thus,  the  starting  torcpie 
expressed  in  "synchronous  kilowatts"  is  equal  to  the  power 
input  to  the  rotor  under  starting  conditions.  In  order  to 
verify  this  conclusion  numerous  tests  were  made.  The 
power  input  to  the  stator  was  measured  by  means  of  watt- 
meters, and  the  power  input  to  the  rotor  was  determined  by 
subtracting  the  stator  copper  loss  from  the  stator  input. 
It  was  found  that  in  general  the  average  starting  torque 
agrees  very  well  with  tlic  power  input  of  the  stator,  minus 
the  losses  in  the  stator,  although  there  was  a  marked  varia- 
tion in  the  starting  torque  with  the  different  positions  of 
the  rotor.  In  order  to  secure  at  starting  torque  with  small 
current  from  the  line,  it  is  essential  with  synchronous  motors 
to  take  account  of  the  same  relations  found  in  induction 
motors;  that  is,  make  the  losses  in  the  rotor  higher  by 
using  relatively  large  resistance,  minimize  the  reactance 
due  to  leakage  fields  which  interlink  with  currents  pro- 
duced in  conductors  in  the  rotor  at  the  instant  of  starting, 
reduce  as  much  as  possible  the  reactance  due  to  leakage 
fields  in  the  stator,  and  make  the  mmf  required  to  drive 
the  dux  across  the  air-gap  as  small  as  is  consistent  with 
good  performance  of  the  motor  under  operating  conditions. 
The  author  expressed  the  opinion  that  it  is  not  good  practice 
to  sacrifice  normal  operating  performance  by  reducing  the 
air-gap  with  a  view  to  improving  conditions  at  starting. 

Discussion. 

An  interesting  discussion  followed  the  reading  of  the 
paper,  participated  in  by  President  Dunn  and  Messrs.  H.  C. 
Williamson,  F.  D.  Newbury,  H.  M.  Gassman,  A.  M.  Dudley, 
W.  J.  Foster,  F.  B.  Crocker,  B.  G.  Lamme  and  C.  P.  Stein- 
metz.  The  author  was  congratulated  on  his  work  and  the 
Institute  on  the  receipt  of  such  a  paper.  President  Dunn 
declaring^  that  some  of  the  deductions  of  the  author  were 
entitled  to  be  known  as  Fechheimer's  laws. 

The  discussion  brought  out  a  number  of  interesting 
points.  Some  speakers  preferred  to  start  with  the  field 
circuit  closed  but  limited  by  resistance  in  the  field  rheostat. 
It  is  much  better  not  to  decrease  the  air-gap  to  secure 
better  starting  conditions.  Although  the  paper  was  de- 
voted mostly  to  conditions  due  to  starting,  equally  interest- 
ing phenomena  of  conditions  after  the  starting  period  might 
be  discussed.  From  the  operator's  point  of  view  there  is 
considerable  danger  from  the  voltage  induced  in  the  field 
circuit,  which  is  also  an  element  of  danger  to  switchboard 
apparatus,  even  though  it  may  have  been  designed  for  high 
voltage.  Some  means  must  be  provided  to  limit  the  in- 
duced potential  to  a  practical  value.  In  placing  short- 
circuiting  collars  on  the  poles  there  is  danger  of  getting  too 
low  a  resistance  at  the  half-way  point.  The  development 
of  the  synchronous  motor  has  really  been  the  adaptation  of 
generators  to  use  as  motors. 

Mr.  Lamme  stated  that  a  self-starting  synchronous  motor 
is  purely  an  induction  motor  during  the  starting  period.  It 
has  been  known  for  a  long  time  that  the  synchronous  motor 
is  an  imperfect  induction  motor,  which  could  be  made  more 
nearly  perfect  but  at  an  increased  expense.  It  has  been 
known  for  a  long  time  that  the  two  motors  follow  the  same 
laws,  but  the  paper  is  of  value  in  that  it  shows  how  these 
laws  are  followed  by  the  synchronous  motor.    The  starting 


loi(jue  of  the  s)nclirouuus  motor  is  ijr(Ji}(jrti(jual  to  the  hjss 
in  the  secondary  circuit.  An  induction  motor  will  run  at 
one-half  speed  when  only  a  single  phase  circuit  on  the 
secondary  is  closed.  The  nearer  the  approach  U)  .syn- 
chronism the  easier  it  is  to  pull  the  motor  into  .synchrouisni. 

I'rof.  h".  B.  Crocker  agreed  with  Mr.  Lanmie  that  there 
is  a  great  similarity  between  the  synchronous  and  induction 
motors,  yet  there  is  also  a  wide  difference  in  many  points 
which  ])rescnt  an  open  field  for  one  nu)tor  to  combine  the 
advantages  of  both. 

Dr.  C.  1'.  Steinmetz  said  the  synchrcjuous  motor  has  de- 
cided advantages  of  operation  on  an  electric  system,  par-. 
ticularly  as  to  power-factor  and  voltage  regulation,  being 
used  to  correct  the  power- factor  spoiled  l)y  otiier  apparatus, 
especially  on  high-tension  lines.  'I'he  motor  has  no  starting 
torque  and  the  conditions  of  running  and  standing  still  are 
radically  different,  the  one  requiring  low  resistance  and  the 
other  high  resistance.  It  would  be  desirable  to  design  a 
squirrel-cage  winding  to  change  the  resistance  according 
to  whether  the  machine  is  standing  still  or  running. 

A  short  air-gap  is  advantageous  within  certain  limits,  but 
further  decrease  results  in  a  loss  in  starting;  the  irregu- 
larity of  starting  increases  or  the  uniformity  decreases. 
The  minimum  torque  is  what  counts  in  considering  the 
starting  conditions.  It  would  therefore  be  a  serious  engi- 
neering mistake  to  decrease  the  air-gap  too  much. 

During  the  discussion  it  was  brought  out  that  some  of 
the  Institute  standardization  rules  do  not  properly  cover 
the  present  conditions.  President  Dunn  and  Past-president 
Crocker  said  that  the  rules  will  be  revised  in  time.  In 
regard  to  this  point  Dr.  Steinmetz  remarked  that  it  is  use- 
less to  complain  to  the  standardization  committee  unless  the 
complaint  is  accompanied  by  definite  suggestions  as  to  tht 
change  to  be  made,  in  which  case  he  and  the  other  mem- 
bers of  the  committee  will  be  glad  to  act. 

DIRECT-CURRENT     AND     ALTERNATING-CURRENT     MILL     MOTORJ 
FOR  AUXILIARY   DRIVES. 

The  relative  advantages  and  disadvantages  of  direct-cur- 
rent and  alternating-current  motors  for  auxiliary  purpose! 
in  rolling  mills  were  outlined  in  a  paper  by  Mr.  Bren' 
Wiley.  Descriptions  were  given  of  various  direct-curren^ 
and  alternating-current  motors  developed  for  this  purpose 
The  direct-current  motors  resemble  in  many  respects  th( 
motors  employed  in  street-railway  service.  The  alternating 
current  motors  must  be  so  arranged  as  to  produce  a  higl 
starting  torque  with  a  comparatively  low  starting  current 
and  the  pull-out  torque  should  average  about  three  time 
the  full-load  torque.  The  author  predicted  a  more  genera 
use  of  the  alternating-current  mill  motor,  with  its  man; 
attendant  advantages,  when  its  comparative  simplicity  anc 
reliability  become  better  established. 

Discussion. 

The  discussion  was  participated  in  by  Messrs.  Gan( 
Dunn,  A.  C.  Lanier,  M.  Whiting,  R.  Treat  and  F.  Fishback 
some  of  whom  disagreed  with  the  author  on  several  points 
It  was  brought  out  in  the  discussion  that  the  interpole  moto 
lends  itself  very  nicely  to  mill-service  conditions  on  accoun 
of  good  commutation.  The  actual  voltage  at  motor  ter 
minals  when  in  service  varies  with  different  conditions,  i 
fair  value  covering  average  conditions  would  be  about  one 
half  normal  voltage,  in  the  opinion  of  the  author.  This  i 
not  accurate,  but  a  fair  average. 

The  root-mean-square  method  of  working  out  the  variou 
performance  data  for  intermittently  used  motors  is  the  beJ 
one,  but  produces  some  discrepancies  which  it  is  interestin 
to  know.  Its  accuracy  depends  on  the  shape  of  the  efificienc 
curve,  but  no  account  is  taken  of  the  heat  absorptio 
capacity  of  the  motors.  The  adoption  of  a  standar 
efficiency  curve  would  enable  the  intelligent  discussion  c 
these  motors  and  a  factor  could  be  added  to  cover  th 
absorptive   capacity.     In   this   manner   motors   of   differerj 
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kes,  domestic  or  foreign,  could  be  compared  willi  great 
:ility.  The  root-mean-square  method  suits  the  average 
;e  probably  all  right,  but  gives  too  high  a  loss  at  light 
.d  and  too  low  at  full  load. 

Lt  was  also  brought  out  that  there  are  classes  of  mill 
•vice  for  which  non-commutating-pole  motors  are  suited; 
•  example,  on  a  "screw-down,"  wiiere  simply  torque  but 
t  horse-power  is  required,  and  then  light  running.  In 
:w  of  recent  developments  in  controllers  for  protecting 
itors  it  might  be  better  in  some  cases  to  omit  the  com- 
itating-pole  motors  and  use  a  simpler  machine. 
Based  on  one-hour  operation  the  question  of  voltage  is 
t  of  very  material  value,  tlie  author  thinks.  He  also 
ted  that  he  did  not  think  any  more  severe  duty  would  be 
posed  on  the  alternating-current  control  equipment  than 
placed  on  the  direct-current. 

A-ttention  was  also  called  to  the  fact  that  a  direct-cur- 
it  crane  motor  will  lift  until  it  burns  out,  which  is  often 
jferablc  to  having  an  induction  motor  fail  on  account  of 
erload. 

ELECTRIC  I5RAKING  OF  INDUCTION    MOTORS. 

rhe  electric  braking  of  in-duction  motors  by  alternating 
rrent  and  by  direct  current  was  discussed  in  a  paper  by 
■.  H.  C.  Specht.  Braking  by  alternating  current  is 
ected  by  reversing  the  direction  of  movement  of  the 
ating  field.  The  braking  by  -direct  current  is  accom- 
shed  by  passing  unidirectional  current  in  the  primary 
tiding,  thereby  producing  a  stationary  field,  which  is  cut 
the  secondary  conductors  when  the  rotor  is  in  motion. 
e  braking  torque  obtained  by  alternating  current  braking, 
;n  with  only  half  the  primary  voltage,  is  as  a  rule  con- 
erably  greater  than  with  direct-current  braking.  With 
ernating  current  it  is  an  easy  matter  to  brake  the  motor 
th  a  strong  and  practically  constant  torque  during  the 
ole  period  of  stopping,  whereas  with  direct-current  ex- 
ation  it  is  somewhat  difficult  to  obtain  good  braking 
■que  near  stand-still,  owing  to  the  rapid  decrease  in 
que  from  maximum  to  zero.  In  cases  where  infrequent 
iking  is  called  for  braking  by  alternating  current  is 
;ferable  to  braking  by  direct  current.  However,  where 
'y  frequent  braking  takes  place  the  direct-current  method 
y  be  preferable  on  account  of  the  relative  saving  in 
^rgy  consumed. 

Discussion. 

rhe  discussion,  which  was  participated  in  by  Messrs.  H. 
bite,  H.  E.  Stratton  and  C.  S.  Lankton,  brought  out  the 
lowing  points:  It  is  impossible  to  consider  the  motor 
me;  it  is  not  a  brake,  but  reverse  power,  that  is  being 
isidered,  and  the  emf  must  be  removed  from  an  alter- 
ting-current  motor  when  it  stops.  In  steel-mill  work  it 
5  been  found  that  a  very  low  direct-current  potential  of 
ly  3  volts  or  4  volts  is  necessary.  The  controller  is  often 
dected  and  should  be  designed  in  connection  with  the 
itor.  Dynamic  braking  often  persists  after  the  motor 
ips  owing  to  the  tendency  of  the  current  to  persist  in  the 
cuit,  an  instance  of  this  kind  being  cited  by  Mr.  Stratton. 
esident  Dunn  mentioned  what  might  be  called  a  resonance 
:ween  the  electrically  and  the  mechanically  stored  energy. 
The  author  stated  that  a  period  of  thirty-five  seconds  is 
Ificiently  long  for  braking  almost  any  kind  of  equipment. 

AUTOMATIC  CONTROL  OF  STEEL  PLANT  OPERATION. 

Mr.  Stewart  C.  Coey  presented  a  paper  on  "Advantages 
Automatic  Control  in  Steel  Plant  Operation,"  as  exempli- 
d  in  the  plant  of  the  Youngstown  (Ohio)  Sheet  &  Tube 
impany,  with  particular  reference  to  series-wound  accel- 
Uing  switches.  The  advantages  of  automatic  control  for 
IS  class  of  work  seem  to  be  many,  but  it  is  not  desirable 
every  case,  as  it  often  entails  many  complications  which, 
cause  of  the  class  of  operators  employed,  are  very  objec- 
nable. 
In  some  cases  the  auto-control  is  undoubtedly  desirable. 


but  in  others  questionable,  and  the  extra  expense  is  not 
justified.  The  series  switch  is  one  of  the  most  satisfactory 
devices  ever  brought  out  for  automatic-control  systems  and 
eliminates  a  lot  of  auxiliary  contacts.  Considerable  stress 
was  laid  by  the  author  on  the  controller  interlocking  device, 
which,  like  so  many  other  devices,  is  all  right  when  it  works, 
but  when  it  does  not  is  useless  and  in  the  way.  Some 
operators  have  removed  them  entirely,  thereby  reducing 
protection  on  the  motor,  but  they  have  ample  overload 
capacity  and  some  resistance  is  left  in  circuit  with  the 
series  switch. 

From  the  steel-mill  man's  point  of  view  the  main  object 
is  to  get  out  steel  and  to  get  it  out  quickly,  and  the  auto- 
control  assists  in  this.  The  simplicity  of  the  master  con- 
troller gains  time  for  the  operator  and  overcomes  time 
that  would  otherwise  be  lost  hunting  for  trouble  in  un- 
familiar apparatus.  Overload  features  are  often  undesir- 
able, as  they  delay  the  mill,  and  the  mill-type  motors  care 
for  this  feature.  While  the  object  of  the  magnetic  control 
is  to  care  for  the  motor,  it  should  not  be  allowed  to  inter- 
fere with  the  operation  of  the  mill.  In  the  opinion  of  some 
of  the  operators,  the  overload  features  should  be  eliminated 
entirely  by  the  manufacturers. 

ELECTRICALLY  OPERATED  VALVES. 

Mr.  H.  M.  Gassman  presented  a  paper  outlining  the 
operating  conditions  to  be  met  and  the  principles  which 
should  govern  the  design  of  the  electric-motor  equipment 
of  the  large  valves  for  water  and  steam  connections.  The 
motor  can  be  of  either  the  direct-current  or  the  alternating- 
current  type.  The  alternating-current  motor  best  adapted 
for  valve  operation  is  one  with  a  squirrel-cage  rotor,  be- 
cause of  its  simplicity.  The  motor  should  be  designed  with 
a  high-resistance  secondary  in  order  to  obtain  large  starting 
torque.  For  equivalent  performance  the  alternating-cur- 
rent motor  should  be  from  20  to  40  per  cent  larger  than  the 
direct-current  motor.  For  remote  control  the  ideal  arrange- 
ment is  one  which  permits  of  automatic  starting  and  stop- 
ping of  the  motor  by  simply  throwing  the  switch  or  con- 
troller, and  one  that  makes  it  impossible  to  start  the  valve 
in  the  wrong  direction,  thereby  wrecking  some  part  of  the 
valve  mechanism. 

ELECTRICAL    EQUIPMENT    OF    THE    REVERSING    BLOOMING    MILL 
EQUIPMENT. 

Mr.  Bradley  T.  McCormick  presented  a  paper  in  which 
was  given  a  brief  description  of  the  electrical  equipment  in- 
stalled in  the  reversing  mill  of  the  Algoma  Steel  Company, 
of  Sault  Ste.  Marie.  The  mill  is  designed  to  roll  75  tons 
per  hour  from  ingots  20  in.  by  20  in.  into  billets  2  in.  by 
8  in.  in  15  passes.  The  rolls  are  driven  by  two  6oo-volt 
direct-current  motors  mounted  on  the  same  shaft,  each 
motor  having  a  normal  rating  of  2000  hp  at  75  r.p.m.  The 
armatures  of  these  motors  are  connected  in  series  and 
operated  at  1200  volts.  Energy  for  the  motors  is  supplied 
by  a  flywheel  motor-generator  set.  consisting  of  tw'O 
i/oo-kw,  6oo-volt  direct-current  generators  with  their  arma- 
tures also  connected  in  series,  driven  by  a  25-cycle,  three- 
phase  induction  motor  rated  at  1800  hp  and  designed  for 
375  r.p.m.  synchronous  speed.  A  150,000-lb.  flywheel  serves 
to  equalize  the  load,  so  that  the  power  drawn  from  the 
25-cycle  line  is  kept  practically  constant  at  a  value  corre- 
sponding to  the  average  power  required  by  the  rolling-mill 
motors.  The  speed  control  and  reversing  of  the  mill  motors 
are  effected  by  varying  the  voltage  impressed  upon  their 
armatures  through  rheostatic  control  of  the  field  current  of 
the  generators.  The  object  in  dividing  the  mill  motor 
equipment  into  two  parts  was  to  minimize  the  amount  of 
inertia.  The  motors  are  of  the  interpole  type  and  are  pro- 
vided with  compensating  windings  in  the  pole  faces  in 
order  to  reduce  the  distorting  effect  of  the  armature  mmf 
upon  the  main  field,  which  would  otherwise  become  quite 
marked  at  peak  load.     The  generators  supplying  energy  to 
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the  motors  arc  also  of  the  coiiipcnsaliiig  inlcrpolc  type. 
The  field  circuits  of  the  two  generators  arc  joined  in  series 
connected  across  25{)-V()ll  exciter  mains  and  controlled  by 
a  rheostat  of  such  construction  that  the  exciting  current 
can  l)e  reversed  and  varied  by  steps  over  any  range  between 
zero  and  the  maximum.  In  order  to  permit  the  lly wheel  to 
absorb  energy  at  times  of  light  load  and  give  it  out  when 
the  load  is  heavy,  use  is  made  of  an  automatic  slip  regu- 
lator, based  on  the  variation  of  resistance  in  the  secondary 
circuit  of  the  induction  motor. 

Discussion. 

riic  paper  provoked  an  interesting  discussion  from  a 
number  of  engineers  present,  among  whom  were  Messrs. 
Hall,  Reed,  Treat,  Sykes,  Cheney,  Specht  and  Black.  From 
the  iliscussion  it  was  shown  that  safety  is  of  such  great 
importance  that  each  point  should  be  considered  carefully. 
These  particular  points  were  also  brought  out  by  the 
various  speakers:  The  shaft  of  the  motor-generator  set  is 
solid  and  has  no  couplings.  The  arrangement  of  com- 
mutators on  the  motor-generator  sets  was  simply  a  matter 
of  choice  and  has  not  any  vital  importance.  No  blowers 
for  ventilation  are  used  on  any  of  the  machines.  The 
motors  reach  full  speed  on  reversal,  of  ii  revolutions 
per  half  minute.  The  surface  speed  of  the  commutators  is 
that  common  to  ordinary  motor-generator  sets  and  not  ex- 
cessive. The  coils  are  braced  to  prevent  slipping  due  to 
strain  of  reversal.  An  output  of  70  tons  per  hour  is 
obtained  because  this  is  what  is  desired,  but  it  is  undoubt- 
edlv  true  that  75  tons  could  be  obtained  with  ease.  The 
overload  trips  a  relay  in  the  armature  circuit  and  opens  the 
exciter-field  circuit,  which  would  seem  to  be  sufficient  for 
ordinary  protection,  but  may  not  be  sufficient  for  sudden 
overloads,  as  in  the  case  of  a  cold  ingot  in  the  rolls.  An 
additional  relay  could  easily  be  added,  however.  The  fly- 
wheel of  the  motor-generator  set  is  in  three  sections,  which 
is  believed  to  be  a  good  arrangement  for  this  installation 
because  the  speed  is  not  excessive  for  cast  steel,  and  a 
laminated  wheel  would  be  more  expensive.  A  three-piece 
wheel  with  reamed  bolts  is  practically  as  good  as  one  piece 
where  the  strains  are  not  excessive,  and  has  the  further 
advantage  of  ease  in  handling  due  to  the  lighter  sections. 

It  was  suggested  by  Mr.  R.  A.  Black  that  the  end-thrust 
of  the  brushes  can  easily  be  reduced  by  cutting  a  groove 
in  the  commutator  back  of  the  brush  surface  so  that  no 
shoulder  is  left,  and  the  author  agreed  that  this  might  be 
advisab'le,  although  he  had  never  found  this  necessary. 

In  regard  to  questions  raised  as  to  the  excessive  size  of 
the  machines  and  the  flywheel,  the  author  stated  that  the  set 
had  been  designed  on  very  liberal  lines  to  meet  any  con- 
tingencies, and  that  the  operating  companies  had  requested 
a  i8oo-hp  motor  instead  of  a  1500-hp  machine,  as  originally 
intended. 

Some  of  the  speakens  objected  to  the  use  of  1200  volts 
on  account  of  danger,  but  it  was  pointed  out  that  the  middle 
point  is  grounded  and  it  is  impossible  to  obtain  more  than 
600  volts  between  any  point  and  ground.  The  liability  to 
danger  is  very  slight,  as  the  lines  are  carried  only  a  short 
distance  and  in  conduits. 

The  fact  that  250  volts  had  been  arbitrarily  decided  on 
as  standard  for  steel-mill  work  on  account  of  safety  was 
also  advanced  as  an  argument  against  the  use  of  the 
6oo-l20o-volt  equipment.  The  forced  lubrication  used  is  of 
particular  advantage  in  starting  a  cold  mill  after  it  has 
been  shut  down  for  a  day  or  more. 

OPERATION  OF  ELECTRICALLY  DRIVEN  REVERSING  ROLLING  MILL. 

Mr.  Wilfred  Sykes  presented  a  paper  in  which  was  given 
a  description  of  the  electrically  driven  reversing  mill  of 
the  Illinois  Steel  Company,  South  Chicago,  111.  The  mill 
is  of  the  two-high  reversing  type  and  was  designed  for 
rolling  plates  of  all  thicknesses.  The  rolls  proper  are 
driven  by  two   motors   mounted   on   a  common   shaft,   the 


energy  for  the  motors  being  supplied  through  a  llywhct 
motor  generator  set.  The  generator  is  of  the  double-con 
nuitatcjr  type  and  is  connected  to  the  motors  without  an 
starting  resistance,  each  motor  being  connected  to  one  con 
nnUator.  The  motor  of  the  set  is  a  three-phase  inductio 
machine.  The  roll  motors  are  separately  excited,  the  0 
citation  being  constant,  and  the  polarity  is  not  changci 
The  direction  of  rotation  and  the  speed  of  the  roll  motoi 
is  controlled  by  changing  the  polarity  of  the  generato 
varying  its  field  strength  and  thereby  varying  the  voltaj. 
applied  to  the  armatures  of  the  roll  motors.  In  order  1 
equalize  the  fluctuations  of  load  on  the  supply  system,  tl 
motor-generator  set  is  equipped  with  a  loo-ton  llywhec 
.\n  automatic  slip  regulator  is  inserted  in  the  secondai 
circuit  of  the  induction  motor,  so  that  its  torque  may  1 
adjusted  according  to  the  load  on  the  machine.  The  drivir 
motors  have  a  rating  of  2000  hp  each,  making  a  total  1 
4000  hp  for  the  set.  The  machines  are  of  the  commutato 
pole,  compensated  type,  compensating  windings  being  er 
bedded  in  the  face  of  the  main  poles.  The  double-coi 
mutator  generator  is  also  of  the  commutating-pole  cor 
pensated  type  and  is  designed  for  a  rating  of  approximate 
3000  kw.  The  motor  for  driving  the  generator  and  fl 
wheel  has  a  rating  of  1300  hp.  It  is  a  25-cycle,  6600-vo 
eight-pole  machine.  Although  this  equipment  was  built  s 
years  ago,  it  has  been  found  capable  of  meeting  the  mc 
severe  service  it  has  been  called  upon  to  perform.  T 
author  remarked  that  in  a  new  design  certain  featur 
would  be  improved  upon  with  the  object  of  simplifyi 
somewhat  the  equipment  from  the  manufacturing  stan 
point,  but  it  is  not  believed  that  any  great  improveme 
could  be  made  from  the  operating  standpoint. 

CONTROL  OF  A  MINE  HOIST. 

Mr.  H.  W.  Cheney  presented  a  paper  relating  to  t 
constructive  details  and  operating  characteristics  of 
electrical  hoist  installed  in  a  mine  of  the  Woodward  Ir 
Company,  Woodward,  Ala.  The  hoist  is  of  the  unbalanc 
type  and  consists  of  a  single  drum  8  ft.  in  diameter  a: 
40  in.  long,  with  winding  space  for  2500  ft.  of  1.5-in  w .' 
rope.  The  drum  is  provided  with  a  band  brake,  which  : 
automatically  applied  by  weight  and  released  by  air  pr 
sure  under  the  control  of  the  operator.  The  drum  of  1: 
hoist  is  driven  by  a  500-hp,  three-phase  wound-rotor  - 
duction  motor,  through  a  flexible  coupling,  triple-reducti  1 
gear  and  an  air-operated  friction  clutch.  An  import;: 
feature  of  the  hoist  consists  of  means  for  automatical 
applying  the  brake  in  case  the  supply  of  energy  to  n 
motor  fails.  For  this  purpose  "use  is  made  of  an  alt- 
nating-current  solenoid,  energized  from  the  supply  circt 
through  a  shunt-connected  transformer,  so  arranged  thai : 
the  solenoid  circuit  fails  the  core  of  the  magnet  drops  il 
actuates  an  air  valve  on  the  brake  cylinder,  thus  allow  J 
the  brake  to  be  set  as  usual  by  gravity.  The  second;  f 
windings  of  the  induction  motor  are  connected  to  the  t- 
minals  of  a  liquid  rheostat  for  varying  the  resistance  of  e 
secondary  circuit  and  controlling  the  speed  of  the  mol'- 
The  liquid  rheostat  consists  of  a  concrete  tank  in  whh 
stationary  plates  of  cast  iron  are  suspended  as  electroc5. 
The  electrolyte  is  raised  or  lowered  in  the  tank  by  mech  - 
ical  means  in  order  to  vary  the  resistance  between  the  el - 
trodes.  The  electrolyte  used  consists  of  ordinary  well  wz  r 
in  which  a  small  quantity  of  salt  is  dissolved.  The  amo  it 
of  salt  which  gives  the  best  results  has  been  found  to  e 
9  lb.  per  1000  gal.  of  water.  The  liquid  rheostat  provi;s 
an  extremely  Smooth  acceleration,  so  that  it  is  possible  0 
move  the  rope  a  foot  or  two  slowly  without  jerks  or  sl- 
den  impulses.  Practical  operation  has  demonstrated  Ut 
there  are  very  few  wrecks  inside  of  a  mine  employing  is 
form  of  control,  as  compared  with  numerous  wrecks  n 
adjacent  mines  where  steam  hoists  are  employed,  'ic 
author  expressed  the  belief  that  the  liquid  rheostat  typf'f 
control  oflFers  possibilities  which  have  not  received  a  ;ie 
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)unt  of  attention  in  this  country,  and  that  with  proper 
elopment  along  this  line  a  highly  satisfactory  solution 
vailable  for  the  problems  encountered  in  the  control  of 
trie  mine  hoists,  especially  those  employing  alternating- 
rent  induction-motor  drive. 

USE  OF  ALTERNATING  CURRENT  IN   UNLOADING  COAL. 

n  a  paper  by  Messrs.  W.  N.  Ryerson  and  J.  B.  Crane 
particulars  were  given  of  the  alternating-current  cquip- 
its  employed  in  handling  coal  in  the  Duluth  Superior 
•bor.  It  is  estimated  that  in  1910  40  per  cent  of  the 
,1  of  8,300,000  tons  of  coal  received  at  this  harbor  was 
died  by  electrical  energy.  The  coal-handling  machinery 
iresent  installed  is  divided  into  three  types,  bridge  tram- 
',  cable  car  and  man  trolley.  The  average  yearly  load- 
:or  on  the  bridge  tramway  system  is  about  8  per  cent, 
:  on  the  car  system  is  4.5  per  cent  and  that  on  the  man- 
ley  system  varies  from  6  to  12  per  cent.  The  rates 
rged  for  energy  used  for  the  coal  dock  service  are  as 
ows:  $1  per  month  for  each  kilowatt  of  a  minimum 
ng  of  the  load;  i.i  cent  per  kw-hr.  for  all  energy  used 
;o  70  hw-hr.  for  each  kilowatt  of  the  rating  of  the  load 
the  month  for  which  the  charge  is  made;  0.5  cent  per 
hr.  for  all  additional  energy  used.  The  minimum  rating 
he  load  is  the  maximum  rating  at  which  energy  is  used, 
letermined  by  curve-drawing  wattmeters.  After  three 
rs  of  operation  the  use  of  alternating  current  for  this 
s  of  service  has  proved  commercially  successful,  and 
author  predicted  that  the  majority  of  new  installations 
n  the  harbor  will  be  of  the  alternating-current  type. 

CHASE    OF    CENTRAL-STATION    ENERGY    FOR    COAL    MINING. 

I  a  paper  by  Mr.  Graham  Bright  a  comparison  was 
ie  of  the  relative  cost  of  generating  energy  locally  at  the 

mine  and  purchasing  energy  transmitted  over  a  dis- 
:e.     The  author  claimed  that  the  cost  of   fuel  to  the 

operator  should  be  based,  not  upon  the  price  at  which 

can  be  mined,  but  rather  upon  the  value  that  could  be 
lined  from  the  coal  if  it  were  sold.  He  presented  statis- 
tending  to  show  that  the  only  relative  disadvantage  to 

coa!  operator  in  purchasing  energy  from  the  supply 
em  is  the  additional  capital  required  for  purchasing  new 
iratus.  This  disadvantage  is  offset  by  many  advantages, 
mg  which  are  lower  cost  of  operation,  the  removal  of 
ry  and  care  of  maintaining  a  generating  station,  greater 
ibility,  lessened  expense  involved  in  discontinuing 
ing,  and  the  possibility  of  increasing  the  output  at  a 

II  increase  in  capital. 

Discussiott. 
he  paper  brought  forth  an  interesting  discussion  from 
;srs.  E.  D.  Dreyfus,  H.  M.  Gassman,  W.  N.  Ryerson, 
M.  Muller  and  W.  H.  Wood.  It  was  shown  that  central 
ion  service  would  be  advantageous  in  many  cases,  re- 
lless  of  the  cost,  on  account  of  good  voltage,  less  labor 
repairs  and  increased  amount  of  tonnage.  One  speaker 
ed  that  it  would  be  a  better  proposition  even  though  it 

twice  as  much.  The  line  loss  often  amounts  to  as 
:h  as  40  per  cent  in  mine  plants.  The  central  station 
ws  actual  costs  and  its  plant  is  enough  larger  than 
mine  plant  to  take  care  of  peak  loads  on  the  latter, 
he  load  is  desirable  for  the  central  station  on  account 
aeing  maximum  in  the  daytime.  The  overload  possi- 
ies,  however,  are  limited  by  the  size  of  the  transformer 
allation  at  the  mine,  so  that  nothing  is  gained  in  this 
•ect  except  ability  to  carry  momentary  overload.  The 
dvantages  are  danger  of  interruption  if  only  one  source 
upply  is  available.  In  the  case  of  old  mines  taken  over 
central  stations  it  is  probably  better  to  retain  the  old 
hinery  as  a  reserve  because  its  value  in  that  connection 
lore  than  on  the  second-hand  market.     In  the  case  of 

mines  it  is  a  question  that  must  be  decided  on  its 
its,  as  the  cost  will  depend  entirely  on  the  load-factor 

the  plant  may  be  as  large  as  the  central  station, 
ill    mines    do    not   have    the    engineering    talent    avail- 


able in  central  stations — their  business  is  to  mine  coal 
and  not  to  generate  energy.  Lack  of  good  water  for  steam- 
ing and  condensing  purposes  is  another  bad  feature  of  mine 
plants  where  the  coal  consumption  often  runs  from  15  to 
35  lb.  per  kw-hr.  The  consensus  of  opinion  seemed  to  be 
that  central-station  service  had  many  advantages,  but  each 
problem  must  be  worked  out  on  its  own  merits. 


IOWA    ELECTRICAL    ASSOCIATION    CONVENTION. 


What  will  probably  prove  to  be  the  last  convention  of  the 
Iowa  Electrical  Association,  as  such,  was  that  held  in  Des 
Moines  on  April  24  and  25,  as  at  that  meeting  the  associa- 
tion voted  in  favor  of  affiliating  with  the  National  Electric 
Light  Association.  However,  as  the  Iowa  Section  of  the 
great  national  organization,  the  association  will  look  for- 
ward, no  doubt,  to  greater  benefits  and  greater  opportu- 
nities. The  association  was  organized  twelve  years  ago, 
and  it  has  been  one  of  the  most  vigorous,  self-reliant  and 
useful  of  the  associations.  It  was  an  ex-president,  Mr. 
Austin  Burt,  of  Waterloo — a  man  who  has  taken  a  promi- 
nent part  in  the  activities  of  the  association — who  offered 
the  resolution  favoring  affiliation.  As  the  committee  on  the 
subject,  Mr.  Burt  presented  an  exhaustive  report,  in  which 
he  gave  a  history  of  the  geographical  section  movement  in 
the  N.  E.  L.  A.  There  are  now  ten  geographical  sections. 
The  provisions  of  the  N.  E.  L.  A.  constitution  in  relation  to 
membership  and  dues  were  explained  in  considerable  detail. 
There  are  forty-one  Class  A  members  of  the  N.  E.  L.  A.  in 
Iowa,  and  nearly  all  of  these  are  also  members  of  the  state 
association,  thus  paying  double  dues.  A  letter  from  Secre- 
tary T.  C.  Martin  assured  the  state  association  that  local 
self-government  would  be  preserved,  while  the  advantages 
of  unity  of  purpose  were  pointed  out  as  well  as  the  benefits 
accruing  from  the  literature  and  varied  services  of  the 
national  association.  The  principle  of  affiliation  is  a  close 
adaptation  of  the  system  of  government  in  this  country, 
said  Mr.  Martin.  The  committee  recommended  that  im- 
mediate steps  be  taken  to  bring  about  affiliation,  and  in  con- 
clusion Mr.  Burt  presented  a  resolution  expressing  ap- 
proval of  affiliation,  directing  the  executive  committee  to 
formulate  the  necessary  changes  in  the  constitution  of  the 
Iowa  Electrical  Association  to  bring  this  about,  and  in- 
structing the  president  to  call  a  special  meeting  on  ten  days' 
notice  to  consider  the  new  constitution.  This  resolution 
was  debated  in  executive  session  later,  and  although  there 
were  some  expressions  of  regret  at  the  loss  of  identity  of 
the  Iowa  association,  there  was  not  a  dissenting  voice  when 
the  vote  was  taken.  The  announcement  was  greeted  with 
applause. 

AN    UNUSUAL    RESPONSE-TO-WELCOME    SPEECH. 

President  H.  C.  Blackwell,  of  Davenport,  presided  at  the 
convention,  which  was  held  during  the  week  of  the  Electric 
Show  at  the  Coliseum  in  Des  Moines.  Some  of  the  sessions 
were  held  in  the  Des  Moines  Public  Library  building  and 
some  in  the  Coliseum.  The  registered  attendance  was 
about  250.  At  the  opening  session  Mr.  Mack  Olsen,  a 
prominent  citizen  of  Des  Moines,  gave  an  address  of  wel- 
come, his  remarks  being  devoted  mainly  to  a  description  of 
the  excellent  curb  lighting  of  the  convention  city.  The  re- 
sponse of  Mr.  George  S.  Carson,  of  Iowa  City,  was  a  de- 
parture from  the  flowery  and  facetious  buncombe  often 
dispensed  on  similar  occasions.  Instead,  Mr.  Carson  took 
occasion  to  refer  to  matters  of  public  policy.  He  thanked 
Mr.  Olsen  for  his  welcome,  and  said  that  he  believed  the 
electric-service  companies  were  entitled  to  expect  a  real 
and  sincere  welcome  in  view  of  what  they  are  trying  to  do 
in  the  upbuilding  of  their  respective  communities.  Mr. 
Carson  said  that  he  believed  the  average  electric-service 
company  did  not  have  gross  annual  receipts  in  excess  of 
one-sixth  of  the  capital   invested.     The  average  merchant 
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t;iki's  III  SIX  liiiR'.s  liis  invcstim-iu  in  ilu*  coiir.sc  ol  a  year. 
I  liis  comparison  should  alYonl  food  for  thonj^ht  lo  llic  fair- 
minded  outsider  who  is  inveslijjatin};  the  (lueslion  of  elec- 
tric-rate rei,'nlatioii.  The  speaker  expressed  liimscif  as  in 
lavor  of  a  |)nhhc-service  commission  in  Iowa.  ilu-  luin- 
paiiies  should  he  allowed  such  return  that  thev  may  put  out 
^icnrities  olYcriiii;  s^reater  attraction  to  investors  tlian  farm 
mortRaj^es. 

TRKSIDKNT's    .XDDKESS   ANU   SECI<1-;T.\KY's    KKroKl. 

Ill  his  presidential  address  Mr.  Rlackwell  tuiicheil  on  liic 
importance  of  the  tmii^steu  lamp  and  the  rcdnclion  in  its 
lirice.  lie  s])oke  of  the  increasing  length  of  high-tension 
transmission  line.^,  with  the  coiisetpient  linking  n|)  of  com- 
nuinities,  electrically  speaking,  and  the  stimulation  of  the 
"electricity  on  the  farm"  movement.  As  applications  of 
electricity  increase  in  numher  and  variety  the  service  com- 
panies assume  a  constantly  increasing  importance.  Illus- 
trating this,  the  presitlent  told  of  a  small  company  that  shut 
down  its  plant  for  an  hour  in  the  middle  of  the  day  owing 
to  a  necessary  cut-over  and  caused  a  great  outcry  from  a 
merchant  who  couldn't  open  his  cash  drawer  because  it  was 
electrically  operated-  by  central-station  energy.  The 
speaker  conunented  on  the  growth  of  operating  syndicates 
as  a  modern  and  apparently  inevitable  tendency.  He  said 
that  the  proposed  public-service-comniission  law  in  Iowa 
should  be  studied  carefully. 

Secretary  A.  W.  Zahm,  of  Mason  City,  reported  the 
accession  of  seventeen  new  member  companies  during  the 
year.  President  Blackwell  took  occasion  to  praise  the  sec- 
retary for  his  efficient  work  during  the  year. 

METHODS  OF  GROUNDING. 

Prof.  T.  A.  Fish,  of  Iowa  State  College,  Ames,  presented 
a  continuation  report  on  the  investigation  of  various 
methods  of  grounding  as  carried  out  at  the  college  at  Ames. 
He  gave  a  table  of  ground  resistances  with  various  kinds 
of  earthing  devices.  As  the  result  of  three  years'  tests  at 
Ames,  ground  connections  made  of  copper  plates  buried  in 
earth  now  show  resistance  less  than  that  of  galvanized-iron 
pipe  driven  in  earth.  Each  plate  was  about  i  sq.  ft.  in  area 
and  buried  6  ft.  below  the  ground.  Higher  resistances  were 
found  where  the  plates  were  embedded  in  charcoal  rather 
than  in  plain  earth. 

Prof.  A.  H.  Ford,  of  the  University  of  Iowa,  Iowa  City, 
said  that  all  ground  connections  at  that  place  showed  lower 
resistance  than  last  year,  owing  to  the  greater  dampness. 
The  best  results  in  the  Iowa  City  tests  had  been  obtained 
with  flat  cast-iron  plates,  but  plain  galvanized  pipe  driven 
in  the  ground  is  about  as  effective  as  anything  else. 

CENTRAL-STATION   "FACTS    AND    FACTORS." 

Mr.  Burt  presented  a  very  brief  report  from  the  "facts 
and  factors"  committee.  He  expressed  disappointment  at 
the  small  number  of  responses  received  to  requests  for  data 
about  service  conditions.  Appeals  were  made  to  148  com- 
panies, and  only  22  responded.  The  committee  did  not  feel 
warranted  in  drawing  conclusions  from  this  limited  amount 
of  information.  President  Blackwell  said  it  was  not  sur- 
prising that  the  committee  was  discouraged. 

STREET  AND  CURB  LIGHTING  STATISTICS. 

Mr.  A.  W.  Zahm  gave  a  valuable  collection  of  Iowa 
street  and  curb  lighting  statistics,  as  chairman  of  the  com- 
mittee appointed  for  the  purpose.  He  sent  out  circular  let- 
ters, 175  in  number,  to  all  the  privately  owned  plants  in  the 
State,  and  received  sixty-eight  answers,  covering  nearly  all 
the  representative  electric-service  companies  in  the  State. 
The  following  extract  from  Mr.  Zahm's  report  gives  some 
interesting  figures :  "The  list,  as  completed  to  date,  shows 
that  there  are  only  thirteen  stations  in  this  State  operating 
lamps  all  night  and  every  night.  These  thirteen  stations 
receive  an  average  price  of  $68  per  lamp  per  year,  which 
covers  a  total  of  1972  arc  lamps  out  of  a  total  of  3067 
lamps,  or  nearly  two-thirds  of  the  total  number.     Of  the 


remainder,  seven  arc  ojieratiiig  all  night  on  a  moonlight 
schedule  and  operating  a  total  ni  «5<;  lamps,  receiving  an 
average  price  of  $69.08  per  lamp  per  year.  I'wo  operate 
until  midnight  every  night,  representing  a  total  (jf  cighty- 
iiiiu-  lamps  and  receiving  an  average  price  of  $.S4.4(j  ptr 
lamp  i)ir  year.  The  remaining  thirteen  operate  on  a  mid- 
night  moonlight  schedule,  operating  a  total  of  164  lampi 
and  receiving  an  average  price  of  $63.90  per  lamj)  per  year 
Twenty-four  of  the  companies  from  which  re|)lies  were  re- 
ceived have  a  more  or  less  extensive  curb-lighting  system. 
This  system  of  street  lighting  has  become  very  popular 
within  the  last  few  years  and  is  rapidly  replacing  the  old 
method  of  street-intersection  lighting  along  the  principal 
connnercial  thoroughfares  in  the  larger  cities  througliou 
the  State.  Practically  every  city  having  a  i)opulation  0: 
over  5000,  and  a  great  many  of  the  smaller  cities,  includini.' 
several  towns  having  less  than  1000  population,  can  now 
boast  of  'white  way'  lighting." 

ELECTRIC  WATER  PUMPING  FOR   MUNICIPALITIES. 

Mr.  J.  p.  Jones,  of  Cedar  Rapids,  gave  some  intcrestinj 
data,  in  a  committee  report,  on  the  use  of  electrical  ercrg) 
in  the  State  for  pumping  water  for  municipal  pur:ioses 
Twenty-six  cases  of  electric  water-works  pumping  we  e  re 
ported.  Of  these,  seven  were  municipal  plants.  Houever 
those  who  replied  to  the  committee's  inquiries  did  not  fil 
out  all  the  blanks,  so  that  the  information  was  incomplete 
The  rates  received  for  the  energy  vary  from  1.5  cents  ti 
8  cents  per  kw-hr.  or  from  3  cents  to  9  cents  per  1000  gal 
pumped.  However,  conditions  vary  so  much  in  respect  t 
head,  hours  of  service,  method  of  payment,  etc.,  that  it  i 
difficult  to  draw  conclusions  from  the  figures  giver 
especially  as  so  many  of  those  answering  neglected  to  giv 
essential  information.  As  Mr.  Carson  pointed  out,  what  i 
wanted  is  watt-hours  consumption  per  foot-pound  of  wate 
pumped.  However,  as  Mr.  Blackwell  remarked,  a  valuabl 
start  has  been  made  on  an  important  subject.  Mr.  Rufu 
E.  Lee,  of  Clarinda,  remarked  that  pumping  should  b 
taken  on  a  kilowatt-hour  basis.  Professor  Ford  agree 
with  this  and  pointed  out  the  fallacy  of  one  rate  for  tb 
first  million  gallons  and  a  smaller  rate  for  additional  pumj 
ing.  In  summer,  when  the  demand  is  greatest,  the  surfac 
in  the  wells  will  be  lowered  correspondingly,  and  the  con 
pany  may  get  the  lowest  rate  of  pay  when  it  is  doing  th 
most  work.  Mr.  Burt  and  others  took  part  in  the  discu! 
sion.     The  committee  was  continued. 

DIVERSIFIED   DEMAND   AND   LOAD-FACTOR. 

Mr.  H.  S.  Sines,  of  Chicago,  presented  in  executive  se; 
sion  a  carefully  prepared  paper,  illustrated  by  load  curve 
on  "The  Effect  of  Central-Station  Rates  on  New  Business 
Mr.  Sines  demonstrated  that  there  are  many  possibiliti" 
of  improving  central-station  load  curves  if  conditions  a; 
analyzed  as  to  diversified  demand  and  load-factor. 

SUPPLY  MEN  AS  HOSTS. 

On  the  evening  of  April  24  the  affiliated  supply  men  ga^ 
a  complimentary  banquet  at  the  Savery  Hotel  to  the  mer 
bers  of  the  Iowa  Electrical  Association  and  the  Iowa  Stre 
and  Interurban  Railway  Association  (the  latter  holding  i 
convention  on  April  25,  26  and  27).  About  225  electric 
men  sat  down  at  the  tables,  and  the  affair  was  carried  0 
in  excellent  style.  President  Blackwell  acted  as  toas 
master,  and  there  were  speeches  by  Mr.  Nathaniel 
Guernsey  of  Des  Moines,  Prof.  P.  G.  Holden  of  Ames  ai 
Mr.  Woodworth  Clum  of  Davenport.  Everybody  w 
pleased  with  the  banquet,  and  congratulations  were  e 
tended  to  the  committee  in  charge,  consisting  of  Messi 
Sam  Furst  of  the  Bryan-Marsh  Company,  J.  A.  Duncan 
the  Illinois  Electric  Company,  William  Kahl  of  the  Genei 
Electric  Company  and  H.  E.  Mason  of  the  Monarch  Ele 
trie  &  Wire  Company. 

ELECTRICITY  FOR  FARMERS. 

At  the  morning  session  of  Thursday  Mr.  H.  J.  Maug' 
of  Schenectady,  read  a  statistical  paper  on  "Establishmt 


May  4,   1912. 


ELECTRICAL     WORLD 


945 


of  Day  Service  in  Small  Towns."  He  said  that  43  per  cent 
of  the  cities  and  towns  in  the  United  States  having  electric 
service  have  no  day  service.  He  advocated  more  intensive 
cultivation,  electrically,  and  analyzed  reports  from  a  num- 
ber of  small  communities.  He  estimated  that  out  of  about 
9,000,000  residences  in  the  United  States  only  1,500,000  are 
wired.  The  discussion  related,  however,  almost  entirely  to 
the  use  of  central-station  electricity  by  farmers,  a  subject 
which  Mr.  Mauger  had  touched  upon  very  briefly.  Mr. 
H.  W.  Garner,  of  Oskaloosa,  asked  for  information  on  the 
subject,  as  he  said  that  he  was  receiving  requests  from 
farmers  for  electrical  energy.  Mr.  Mauger  said  that  if  the 
farmer  could  be  induced  to  use  electricity  for  lighting  and 
domestic  apijliances  as  well  as  for  his  farm  motors  his  load- 
factor  would  be  improved  sufficiently  to  make  the  business 
profitable. 

Mr.  Boehner,  of  Malvern,  gave  some  interesting  informa- 
tion about  a  9-mile  transmission  line  to  which  branch  lines 
to  farmers'  premises  are  connected.  He  makes  an  initial 
charge  of  $75  for  readiness  to  serve.  The  branch  lines  are 
from  half  a  mile  to  three-quarters  of  a  mile  long,  and  the 
revenue  from  the  farmers  ranges  from  $40  to  $60  a  year. 
Mr.  Boehner  believes  that  the  selling  of  electricity  to  far- 
mers under  these  conditions  is  satisfactory.  The  farmers 
realize  that  electric  motors  are  better  for  the  operation  of 
farm  machinery  than  are  gasoline  engines.  The  farmers 
are  billed  on  the  two-rate  method,  that  is,  15  cents  for  the 
primary  charge  and  6  cents  for  the  secondary  charge.  Mr. 
Boehner  believes  that  there  is  money  for  the  central  station 
in  the  farmer's  business  and  said  that  it  would  be  better 
even  to  accept  a  small  loss  at  first  than  to  neglect  the  great 
opportunity  which  is  offered. 

Other  delegates  remarked  that  the  problem  of  protecting 
the  circuits  from  lightning  is  the  most  serious  difficulty  in 
the  way  of  supplying  electricity  to  farmers  from  trans- 
mission circuits.  There  is,  of  course,  the  transformer  prob- 
lem to  be  taken  into  consideration  also.  Mr.  Blackwell,  of 
Davenport,  remarked  that  it  is  easy  to  transform  down 
from  6600  volts  to  110-220  volts,  and  in  the  case  of  his  com- 
pany this  practice  has  been  adopted  as  the  standard  for 
farm  installations.  Some  farms  on  branch  lines  bring  in  a 
return  warranting  a  fair  expenditure  on  the  part  of  the 
company,  but,  of  course,  the  conditions  in  relation  to  each 
group  of  prospective  customers  should  be  studied  carefully. 
Sometimes  the  farmers  should  build  their  own  branch  lines. 
One  interesting  plan  mentioned  by  Mr.  Blackwell  is  for  a 
group  of  farmers  to  form  an  association  which  gets  the 
bill  for  the  whole  amount  of  electricity  used  by  all  the  mem- 
bers of  the  group.  The  association  then  bills  its  individual 
members  on  a  meter  basis,  following  much  the  same  plan 
as  is  done  in  curb-lighting  associations  of  merchants  in 
some  cities.  In  the  case  of  the  farmers'  association,  the 
association  makes  up  the  deficiency  if  any  member  fails  to 
make  his  payment  for  electricity. 

Mr.  Zahm,  of  Mason  City,  told  of  an  enterprising  farmer 
living  about  a  mile  from  that  place.  This  man  paid  $600 
for  line  and  transformer  equipment  to  bring  electricity  to 
him  from  the  company  in  the  city.  Telephone  poles  are 
used  for  the  wires,  and  the  circuit  is  operated  at  2300  volts. 
This  man  uses  energy  to  pump  water,  operate  a  cream 
separator  and  washing  machine  and  for  general-utility  pur- 
poses. Recently  he  added  a  motor  to  operate  a  grist  mill, 
and  now  he  is  feed-grinding  not  only  for  himself,  but  for 
his  neighbors.  The  average  bill  of  this  farmer  is  about  $20 
a  month,  and  he  gets  enough  from  the  work  he  does  for  his 
neighbors  to  pay  for  his  own  electrical  energy. 

CENTRAL-STATION    HEATING. 

After  a  telegram  of  greeting  had  been  read  from  Mr. 
John  F.  Gilchrist,  of  Chicago,  president  of  the  National 
Electric  Light  Association,  two  papers  were  read  on  cen- 
tral-station heating.  The  first  was  by  Mr.  H.  W.  Garner, 
of  Oskaloosa.  and  described  the  hot-water  svstem  in  use  in 


that  city.  The  speaker  said  that  there  are  at  present  op- 
crating  in  Iowa  nine  or  ten  hot-water-heating  systems  with 
a  connected  load  of  567,000  sq.  ft.  'J'he  average  annual 
charge  is  22  cents  per  square  foot  of  radiation,  with  an 
average  cost  of  coal  of  $2.37  per  ton.  The  heating  service 
of  a  central  station  is  as  a  rule  greatly  appreciated  by 
customers. 

Mr.  J.  C.  Young,  of  Cedar  Rapids,  prepared  a  paper  on 
central-station  steam  heating  which  was  read  by  Mr.  Met- 
calf,  of  the  same  city.  Mr.  Young  described  the  construc- 
tion of  the  system  and  also  the  rates  charged  in  Cedar 
Rapids,  which  are  based  on  the  water  of  condensation.  He 
dwelt  on  the  need  of  good  service,  and  said  that  among 
essentials  are  fair  and  equitable  rates  and  a  management 
with  nerve  enough  to  maintain  them. 

OIL  ENGINES. 

Mr.  E.  O.  Brownell,  of  Lake  City,  read  a  short  paper  on 
'"Oil  Engines  for  Small  Central  Stations,"  based  principally 
on  an  experience  of  ten  months  W'ith  a  single-cylinder  low- 
pressure  four-stroke-cycle,  50-hp  oil  engine  in  use  in  his 
own  station.  The  speaker  pointed  out  the  difference  be- 
tween high-pressure  and  low-pressure  oil  engines,  and  re- 
marked on  one  fact  to  be  borne  in  mind,  that  all  oil  engines 
are  not  adapted  to  use  low-priced  crude  oil  as  fuel.  There 
seems  to  be  considerable  diversity  in  reports  received  in 
relation  to  the  cost  of  cylinder  lubrication  in  operating  oil 
engines.  Experience  has  shown  that  the  operation  of  an 
oil  engine  is  not  as  simple  as  is  claimed  by  some  of  the 
builders.  However,  Mr.  Brownell  concluded  his  paper  with 
this  assertion :  "For  the  small  central  station,  with  a 
twenty-four-hour  service,  the  oil  engine  is  certainly  the 
most  efficient  and  at  the  same  time  the  simplest  and  most 
reliable  prime  mover  offered  to  us  to-day."  The  speaker 
remarked  later  that  the  oil  must  not  be  allowed  to  become 
too  cold  in  winter.  He  was  asked  in  relation  to  economy  of 
the  oil  engine  on  light  load,  and  answered  that  reports  he 
had  received  varied  from  9  cents  to  17  cents  as  the  cost  of 
fuel  oil  per  hour  of  operation  on  a  50-hp  engine  operated 
at  20  per  cent  load. 

Prof.  A.  Shane,  of  Iowa  State  College,  dwelt  on  the  im- 
portance of  the  study  of  oil  engines  by  small  central-station 
managers,  and  suggested  that  a  committee  be  appointed  to 
investigate  the  subject.  Many  inquiries  have  been  received 
at  the  college  in  relation  to  the  oil  engine.  The  use  of  this 
engine  may  tend  to  check  the  movement  to  connect  small 
communities  to  a  central  source  of  supply  by  transmission 
lines.  Mr.  Hill  indorsed  the  suggestion.  Another  member 
said  that  he  had  two  engines  in  use,  and  their  performance 
was  very  satisfactory,  except  that  the  cost  of  lubricating 
oil  seemed  excessive ;  also,  the  cost  of  operating  at  light 
load  seemed  disproportionately  high.  Mr.  Brownell  stated 
that  his  oil  engine  comes  up  to  speed  in  fifteen  minutes 
after  starting. 

ELECTRIC-VEHICLE  SERVICE. 

At  Thursday  afternoon's  session  Mr.  Blackwell,  of 
Davenport,  gave  some  operating  statistics  on  the  use  of  a 
2000-lb.  electric  truck  by  the  electric-service  company  in 
Davenport.  With  energy  at  6  cents  a  kw-hr.  and  with 
wages  of  operator  at  $60  a  month  and  depreciation  figured 
at  $60  a  month,  the  truck  showed  in  most  months  a  saving 
to  the  company,  comparing  its '  performance  with  the 
ordinary  cumnicrcial  rates  for  drayage. 

WATT-HOUR   METERS. 

"Requirements  of  Modern  Alternating-Current  Watt- 
Hour  Meters"  was  the  title  of  a  paper  prepared  by  Mr. 
William  Bradshaw  and  Mr.  A.  W.  Copley,  of  Pittsburgh, 
and  read  by  Mr.  Copley.  The  paper  was  an  interesting 
record  of  the  improvement  in  meters,  accompanied  by  per- 
formance curves.  The  authors  remark  that  the  accuracy 
at  present  demanded  in  watt-hour  meters  is  high  enough 
for  practical   purposes   and   it   is  doubtful   if   requirements 
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will  grow  more  striiifjoiit  in  tlii.s  line.  It  is  doubtful,  too,  if 
iiuicli  .sinalUT  meters  will  be  obtained,  as  long  as  tlie  de- 
mand for  a  hi.ijli  degree  of  accuracy  and  also  for  a  low 
jirice  prevails.  A  plea  was  made  for  the  standardization  of 
meters  in  relation  to  arbitrary  details  of  construction.  In 
a  brief  discussion  Mr.  Blackwell  told  of  a  recent  inspection 
of  customers'  meters  in  Rock  Island  and  Molinc,  111.,  and 
Davenport,  la.,  in  which  82  per  cent  of  the  meters  inspected 
were  accurate  within  2  per  cent  plus  or  minus. 

STKAM  TURIIINES  ANU  CONDENSERS. 

Mr.  J.  B.  Wilkinson,  of  Chicago,  read  a  carefully  pre- 
pared paper  illustrated  by  lantern-slide  pictures,  on  "Steam 
Turbines  and  Condensers."  He  illustrated  turbo-gen- 
erators ranging  from  i  kw  to  10,000  kw  in  rating.  He 
made  it  clear  that  small  turbo-generator  sets  are  available 
in  any  size  desired,  both  for  alternating  current  and  direct 
current,  and  both  condensing  and  non-condensing  above  50 
kw.  In  a  new  combination  turbine  illustrated,  the  impulse 
and  reaction  elements  are  combined  in  one  machine. 
Several  pictures  were  devoted  to  the  new  bleeder  type 
Wcstinghousc  machine,  which  can  be  run  condensing  or 
non-condensing,  and  which  will  perhaps  find  considerable 
use  in  electric  generating  plants  with  district-heating  sys- 
tems attached.  Low-pressure  or  exhaust-steam  turbines 
from  loo-kw  to  io,ooo-kw  sizes  were  described;  also  a 
speed-reduction  gear  used  sometimes  to  connect  high-speed 
turbines  to  direct-current  generators.  Mr.  Wilkinson  also 
illustrated  a  6500-hp  reversing  turbine  for  marine  work, 
capable  of  being  changed  from  full  speed  ahead  to  full 
speed  astern,  so  far  as  the  machine  is  concerned,  in  ten 
seconds.  The  Le  Blanc  condenser  was  described  at  some 
length. 

REPRESENTATIVE  MOTOR  INSTALLATIONS  IN   IOWA. 

Mr.  C.  T.  Reiss,  of  Davenport,  gave  an  illustrated  account 
of  "Representative  Motor  Installations  in  Iowa."  He  spoke 
of  the  rapid  increase  of  manufactures  in  that  State,  and 
said  that  there  are  about  6000  factories  in  Iowa,  at  least  50 
per  cent  of  which  are  equipped  with  electric  drive.  From 
40  to  100  per  cent  of  all  the  factories  in  the  principal  cities 
are  operated  by  central-station  energy.  Ninety-five  per 
cent  of  all  the  factories  in  Waterloo  are  electrically  op- 
erated, and  Mason  City  has  the  proud  record  of  100  per 
cent.  One  interesting  point  brought  out  by  this  speaker 
was  in  reference  to  the  electrical  operation  of  rollers  in 
flour  mills,  by  direct-connected  motors.  This  practice,  he 
said,  which  is  quite  new  as  yet,  represents  a  distinct  advance 
in  flour  milling. 

CONCLUDING  BUSINESS. 

In  executive  session  the  association  adopted  a  resolution 
expressing  its  thanks  to  the  retiring  officers,  to  the  supply 
men  for  the  well-conducted  and  appreciated  banquet  and  to 
the  Des  Moines  Electric  Company  and  the  Des  Moines 
Electric  Show  for  courtesies  extended. 

Officers  for  the  ensuing  year  were  elected  as  follows : 
President,  Mr.  Paul  B.  Sawyer,  of  Dubuque;  vice-president, 
Mr.  A.  L.  Dodd,  of  Charles  City;  secretary,  Mr.  A.  W. 
Zahm,  of  Mason  City;  treasurer,  Mr.  W,.  A.  Mall,  of  Belle 
Plaine;  executive  committee,  Messrs.  M.  A.  Harrison  of 
Nevada,  H.  W.  Garner  of  Oskaloosa  and  H.  B.  Maynard 
of  Waterloo. 

It  was  decided  to  hold  the  next  annual  convention  in 
Waterloo  on  April  23  and  24,  1913. 

THE  NEW  PRESIDENT. 

Mr.  Paul  B.  Sawyer,  general  manager  of  the  Union 
Electric  Company  of  Dubuque,  president-elect  of  the  asso- 
ciation, is  one  of  the  youngest  men  to  be  chosen  for  that 
office.  Hs  was  born  in  Lafayette,  Ind.,  on  May  8,  1879, 
and  has  consequently  not  quite  completed  his  thirty-third 
year.  He  graduated  from  Purdue  University  in  the  elec- 
trical engineering  course  in  1900  and  took  a  post-graduate 
course   in    electrical   engineering    at   the    same    institution. 


lie  then  cnlerrd  the  emjiloy  of  the  Des  Moines  Flcctric 
Company,  beginning  as  timekeeper,  and  by  gradual  steps 
of  promotion  became  assistant  superintendent,  superin- 
tendent and  finally  general  manager,  to  which  position  he 
was  appointed  in  1907.  On  Jan.  i,  1912,  Mr.  Sawyer  be- 
came general  manager  of  the  Union  Electric  Company  of 
Dubuque,  where  he  has  charge  of  both  the  street-railway 
and  electric-service  interests  of  the  city.  He  has  taken  an 
active  interest  in  the  affairs  of  the  Iowa  Electrical  Associa- 
tion for  several  years  and  was  vice-president  of  the  asso- 


ciation when  promoted  to  the  presidency.  As  president  of 
a  geographic  section  of  the  National  Electric  Light  Asso- 
ciation, he  will  become  a  member  of  the  executive  com- 
mittee of  that  body.  Mr.  Sawyer  is  not  a  man  who  seeks 
the  limelight  of  publicity  for  his  individual  efforts,  but  his 
quiet  methods  are  nevertheless  effective,  and  there  is  every 
reason  to  believe  that  he  will  make  an  excellent  executive 
for  the  Iowa  Electrical  Association,  or  the  Iowa  Section 
of  the  National  Electric  Light  Association,  as  it  will  prob- 
ablv  become. 


SOUTHWESTERN  ELECTRICAL    ASSOCIATION 
CONVENTION. 


At  San  Antonio,  Tex.,  April  25  to  27,  a  total  registration 
of  nearly  300  marked  the  eighth  annual  convention  of  the 
Southwestern  Gas  and  Electrical  Association,  whose  mem- 
bership is  made  up  of  central-station,  electric-railway  and 
gas-plant  operators  of  Texas,  Louisiana  and  New  Mexico. 
To  an  eloquent  address  of  welcome,  delivered  by  Hon.  J.  H. 
Kirkpatrick,  of  San  Antonio,  Mr.  R.  N.  Graham,  of 
Houston,  responded  on  behalf  of  the  association  in  a  witty 
speech. 

The  official  address  of  President  J.  E.  Carroll,  of  Beau- 
mont, commented  on  the  increasing  growth  of  the  associa- 
tion, which  now  makes  separate  parallel  sessions  advisable, 
and  commended  the  work  done  in  connection  with  the  ques- 
tion box,  program,  secretary's  office,  etc.  President  Carroll 
urged  more  publicity  of  utility  operations  through  news- 
paper advertising,  educating  the  public,  especially  in  regard 
to  the  increased  money  values  created  where  private  prop- 
erty is  reached  by  utility  services.  In  commenting  on  state 
legislation,  which,  he  said,  has  retarded  utility  development 
in  Texas,  the  president  expressed  less  criticism  of  the  law- 
makers than  of  the  business  interests,  which,  he  observed, 
have  stood  back,  afraid  to  let  their  position  be  known,  fear- 
ing that  if  defeated  the  result  would  be  worse  than  ever. 
In  particular,  he  urged  the  passage  of  a  law  to  suppress  the 
activity  of  damage-suit  lawyers,  fixing  indemnities  for  cer- 
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juries  and  limiting  the  contingent  fees  to  be  collected 
attorneys  in  such  cases.     (Jn  motion  of  Mr.  E.  W. 

g,  El  Paso,  a  committee  comprising  Messrs.  W.  B. 
of   San   Antonio,   David   Daly   of   Houston,   R.    B. 

;r  of  Dallas,  F.  E.  Scovill  of  Laredo  and  G.  S.  Clif- 

if   Fort   Worth,   was   appointed   to   advise   upon    the 

tions  in  the  president's  address. 

PREPAYMENT   METERS. 

;  Prepayment  Meter — Its  Advantages  and  Disadvan- 

was  next  discussed  by  Mr.  G.  M.  Griffith,  of  Gal- 
,  Tex.  Although  referring  particularly  to  gas 
,  some  of  the  speaker's  observations  apply  equally  to 
aerated  watt-hour  meters.  At  Galveston,  said  Mr. 
1,  in  spite  of  discouragement  by  the  company,  the  use 
pay  gas  meters  is  steadily  increasing.  The  effect  has 
D  cut  down  the  consumption  per  meter  by  more  than 

cent,  probably  owing  to  the  fact  that  the  demand 
arter-pieces  serves  as  a  reminder  to  economy  in  the 
light.  On  the  other  hand,  prepay  meters  for  certain 
ul  customers,  such  as  small  restaurants  and  saloons, 
lany  troublesome  collections  and  avoid  disputes  and 
of  leaky  meters.  Prepay  meters  have  also  been  used 
ect  delinquent  accounts,  being  set,  by  understanding 
le  customer,  to  register  at  an  increased  rate,  the  dif- 
e  to  be  credited  to  the  old  account.  In  a  short  time 
mpany  thus  collects  the  full  amount,  and  the  cus- 
is  delighted  at  this  easy  method  of  payment.     Prepay 

also  avoid  loss  to  the  company  in  transferring  meter 
ts  from  former  to  present  occupants,  as  well  as  in 
where  customers  move  without  notice.  One  of  the 
antages  of  such  meters  is  the  customer's  objection 
mes  that  he  does  not  have  25-cent  pieces  when  needed, 
objections  are  that  these  prepay  meters  cannot  be  set 

on  a  sliding  scale;  the  customer  sometimes  fails  to 
;  them  properly,  interrupting  his  service  and  causing 
;s  trouble  calls;  dishonest  collectors  and  thieves  can 
rob  the  meters;  counterfeit  and  foreign  coins,  slugs, 
■e  too  often  found  in  the  cash  boxes,  and  lastly,  the 
;onsumption    registered    seldom    balances    with    the 

in  the  meter.  Most  important  of  these  drawbacks, 
er,  is  the  reduction  in  consumption  which  follows 
ise,  the  average  at  Galveston  being  only  1400  cu.  ft. 
:pay  meters,  compared  with  3200  cu.  ft.  for  ordinary 

H.  M.  Moore,  Austin,  reported  that  his  company 
2S  2500  prepayment  gas  meters  out  of  a  total  of  3300, 
ids  that  these  meters  permit  carrying  a  large  volume 
tain  classes  of  business  which  would  be  imprudent 
rdinary  methods  of  billing  and  collection.  The  loss 
It  Austin,  he  declared,   averages  less  than   0.25   per 

Mr.  H.  S.  Cooper,  Galveston,  reported  that  at 
;ctady,  N.  Y.,  an  ordinance  was  passed  through  his 

making  it  a  felony  to  tamper  with  a  meter  and  pro- 

that  where  only  the  customer  had  access  to  a  tam- 
meter  this  constituted  prima  facie  evidence  of  the  lat- 
uilt.  In  a  test  case  this  act  was  proved  constitutional 
lickly  stopped  robbery  of  prepayment  meters.  Others 
iscussed  the  subject  were  Messrs.  F.  M.  Lege,  Gal- 
;  W.  H.  Riblet,  Houston;  E.  T.  Moore,  Dallas;  A. 
rtis,  Shrevcport;  J.  F.  Storm,  Amarillo,  and  Mr. 
of  Atlanta,  Tex. 

CENTRAL-STATION   DISTRIBUTION. 

s  Distribution  of  Electricity  from  the  Central  Sta- 
vas  the  title  of  a  treatise  by  Mr.  A.  D.  Brinkerhoff, 
CO,  Tex.,  presenting  a  useful  collection  of  data  and 
■  quoted  from  the  Electrical  World,  public-service 
ssion  reports,  A.  I.  E.  E.  papers,  N.  E.  L.  A.  bulletins, 
\utliorities  place  the  cost  of  generating  stations  at 
$110  per  kw  of  rating,  said  Mr.  Brinkerhoff.  Com- 
with  this,  in  the  case  of  thirty-six  Wisconsin  cities, 
isconsin   commission   has   appraised   the   distribution 


systems,  including  meters  and  transformers,  as  follows: 
Cities  up  to  5000  in  population,  $66.10  per  kw ;  cities  of 
from  5000  to  12,000,  $90.88  per  kw;  cities  of  from  12,000 
to  25,000,  $107.31  per  kw ;  cities  of  from  25,000  to  50,000, 
$106.97  per  '^w;  average  of  all  thirty-six  plants,  $80.44. 

The  investment  in  the  above  plants  averaged  $55.71  per 
consumer.  For  fifteen  other  plants  the  investment  was  $63 
per  consumer. 

Depreciation  of  a  distribution  system  varies  with  local 
conditions  and  material  used.  Following  are  probably  the 
most  authoritative  figures  given  out  so  far :  Weather-proof 
wire  (Chicago  Consolidated  Traction  Company),  6.25  per 
cent;  poles,  wood  in  concrete  (Wisconsin  Railroad  Com- 
mission), 5  per  cent;  poles,  wood  in  earth  (Wisconsin 
Railroad  Commission),  5.50  to  8.15  per  cent;  cross-arms 
(Wisconsin  Railroad  Commission),  8.5  to  12.5  per  cent; 
transformers,  St.  Louis  Public  Service  Commission,  6.66 
per  cent. 

The  "lost-and-unaccounted-for"  in  distribution  systems  is 
a  very  considerable  item.  It  amounts  to  from  15  to  20  per 
cent  in  the  average  alternating-current  system.  About  14 
per  cent  of  this  is  meter-shunt  loss  and  50  per  cent  trans- 
former-core loss.  The  remainder  is  divided  up  between 
transformer  and  line  copper  loss,  leakage  and  energy  stolen. 
The  average  "unaccounted  for"  of  fifteen  cities  reporting 
to  the  Railroad  Commission  of  Wisconsin  for  191 1  was 
18.09  PS^  cent.  Of  operating  expenses,  "distribution" 
amounts  to  from  15  to  30  per  cent,  not  including  deprecia- 
tion or  allowance  for  leakage.  The  average  of  the  member 
companies  reporting  on  this  item  was  17.2  per  cent. 

In  outlining  systems  of  distribution,  the  author  also 
pointed  out  the  advantages  of  subdividing  feeders,  due  to 
both  flexibility  of  operation  and  decreased  inductive  drop. 
The  "drop"  in  a  number  of  wires  carrying  a  certain  current 
is  materially  less  than  that  caused  by  one  wire  of  equal 
cross-section.  For  example,  the  drop  in  2000  ft.  of  No.  0000 
wire  carrying  150  amp  at  60  cycles  is  31.8  volts,  whereas 
the  drop  in  two  No.  o  wires  (each  approximately  one-half 
the  cross-section),  carrying  75  amp  each,  would  be  only  17 
volts. 

Since  underground  construction  in  the  business  section 
will  probably  ultimately  be  required  in  any  city  of  consid- 
erable size,  it  is  well  to  locate  residence  feeders  so  that  they 
will  avoid  running  through  the  business  district.  This  will 
also  reduce  the  risk  of  damage  by  fire  and  consequent  in- 
terruption in  service,  which  is  even  more  important. 
l'>eders  should  be  carried  as  near  as  possible  to  the  elec- 
trical center  of  gravity  of  the  section  to  be  served,  before 
transformers  or  primary  branches  are  connected  to  them. 
This  will  insure  the  greatest  possible  uniformity  in  voltage 
throughout  the  territory  served.  Each  branch  feeder  and 
transformer  should  be  controlled  by  a  junction  fuse,  so  that 
trouble  in  any  particular  section  will  not  disturb  the  other 
branches  nor  the  main  feeder. 

Pole  lines,  of  both  main  and  branch  feeders,  wherever 
possible,  should  be  run  in  alleys.  This  minimizes  the  possi- 
bility of  accidents  from  falling  wires,  and  makes  the  in- 
stallation of  service  wires  more  convenient  and  economical. 
In  cities  where  there  are  a  large  number  of  trees  it  also 
keeps  the  wires  clear  of  grounds  and  greatly  reduces  the 
leakage  of  the  system. 

The  best  practice  indicates  the  use  of  large-size  trans- 
formers wherever  possible,  on  account  of  their  lower  cost 
and  core  loss  per  kilowatt  and  the  improved  diversity 
factor  between  a  number  of  individual  loads.  With  large 
units  these  savings  will  usually  offset  the  increased  amount 
of  secondary  wire  required.  There  are  several  disadvan- 
tages of  banking  transformers.  If  the  fuse  of  one  blows, 
its  load  is  added  to  the  other  units,  lowering  the  secondary 
voltage  without  notification  to  the  central  station.  Acci- 
dents have  also  happened  to  linemen  ignorant  that  a  blown 
transformer  was  banked  and  its  primaries  alive  through 
their  secondarv  connection. 
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1  ^an.•^ftlnlK•|•  iiivi'stiiuMit,  said  Mr.  HriiikiTliolV,  j^c-iu'ially 
avi-raj^i's  about  15  per  ci-iil  dI'  the  valui-  of  llic  total  altfiiial- 
iiijj-ciiriciit  ilistribiitioii  systi'in.  including  motors,  and  about 
X  por  conl  of  liio  conibinod  oloctrical  invcstinont.  l'"or  llio 
fiftoon  contra!  stations  above  referred  to  the  transfornior 
capacity  averaged  0.606  kw,  and  tlic  transformer  invoslmoiU 
$S.»>o  per  consumer,  l-or  the  same  pl.ints  the  transformer  in- 
vostmcnt  otpial.s  14  per  cent  of  the  total  iuvoslment  in  dis- 
tribution .system,  including  meters.  Above  20  kw  to  30  kw  in 
size,  said  tiio  author  in  discussion,  the  cost  per  kw  of  trans- 
former is  so  nearly  uniform  that  it  is  best  to  distribute  the 
e(|uipmoiU  as  smaller  units,  roducint;  liie  cost  of  secondary 
copper. 

rr.NTKAI.-ST.VTION    POVVEK-FACTOK. 

"Relations  of  I'ower-l'actor  to  Central-Station  Costs" 
was  the  subject  of  a  [)aper  prepared  by  Mr.  F.  A.  White, 
of  Amarillo,  and  read,  in  the  author's  absence,  by  Mr.  G.  H. 
Cushman,  of  San  Antonio.  Referring  to  the  effect  of 
power-factor  on  plant  economy  and  income,  Mr.  White 
observed  that  at  70  per  cent  power-factor,  for  example, 
although  100  amp  at  1000  volts  may  be  developed,  only 
70  kw  is  being  sold.  The  generator,  if  a  loo-kva  machine, 
is  loaded,  the  transformers  and  transmission  lines  are 
loaded,  but  only  70  per  cent  output  is  being  obtained  from 
the  plant.  Of  the  numerous  plant  cost  items,  said  Mr. 
White,  only  the  relatively  small  element  due  to  fuel  is 
proportional  to  kw  developed,  while  by  far  the  major  part 
is  dependent  on  the  kva.  "We  sell  kilowatt-hours,"  wrote 
the  author ;  "we  do  not  sell  kilovolt-ampere-hours,  although 
I  sometimes  think  that  is  what  w^e  ought  to  sell."  The 
paper  included  curves  showing  the  efifect  of  power-factor 
on  plant  output,  machine  losses  and  regulation,  and  in 
closing  referred  to  the  unity  power-factor  motor  as  a  means 
of  decreasing  the  fixed-charge  element  of  production  costs. 

In  the  discussion.  Mr.  E.  W.  Kellogg,  of  El  Paso,  de- 
clared that  managers  have  already  gone  too  far  to  find 
reasons  why  rates  should  vary  between  different  classes  of 
customers,  although  instead  they  should  be  looking  for 
reasons  to  make  rates  more  uniform.  Mr.  H.  S.  Cooper, 
Galveston,  agreed  that  -central-station  methods  have  been 
unbusinesslike  and  said  that  no  grocery  store  would  attempt 
to  make  a  fixed  profit  on  each  article  sold.  Instead,  the 
successful  business  contents  itself  with  a  good  average  of 
profit,  sacrificing  some  articles  as  "leaders."  Too  long, 
said,  Mr.  Cooper,  has  the  public  been  penalized  by  the 
central  station  because  electrical  energy  cannot  be  stored 
and  for  the  other  disadvantages  of  electrical  supply.  Un- 
less the  companies  are  themselves  willing  to  bear  these  dis- 
advantages of  their  own  business,  the  public,  he  predicted, 
will  soon  take  a  hand  and  insist  on  more  uniform  rates. 

The  Thursday  afternoon  session  closed  with  a  discussion 
of  the  railway  section  of  the  Question  Box,  of  which  Dr. 
A.  C.  Scott,  Dallas,  is  editor.  Questions  and  replies  were 
printed  in  full  in  the  handsome  souvenir  book  and  program 
issued  by  the  association,  and  comprised  chiefly  matters 
of  car  traffic  and  operating  interest. 

LAWS  ON   THEFT  OF  ELECTRICITY. 

Punishment  of  theft  of  utilities  was  the  subject  of  a  paper 
by  Mr.  H.  L.  Geiss,  who  is  an  attorney  of  San  Antonio. 
He  first  quoted  the  Texas  law,  which  prescribes  $25  to 
$100  fine  as  punishment  for  by-passing  a  meter,  prevent- 
ing meter's  proper  operation,  tapping  wire  or  main,  or 
using  or  causing  to  be  used  the  stolen  utility.  Other  state 
statistics  also  punish  wilful  injury  to  utility  company's 
equipment,  the  aiding  and  abetting  in  making  connections  or 
by-passes,  and  even  the  devising  of  the  instrument  for  such 
stealing. 

Messrs.  A.  G.  Curtis,  Shreveport,  La.,  and  S.  C.  Trimble, 
Orange,  Tex.,  testified  to  the  difficulty  of  securing  convic- 
tions under  present  state  laws.  Mr.  R.  C.  Brooks.  Dallas, 
said  that  even  setting  house  meters  on  street  poles  does  not 
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always  put  a  stop  to  tampering.  On  motion  of  Mr.  H. 
Moore,  Austin,  a  connnittee  was  appointed  to  f(jrmulat( 
approved  bill  on  theft  of  utilities.  This  committee  as 
])ointed  by  President  Carroll  comprises  Messrs.  G 
Moore  and  R.  C.  Brook.s,  of  Dallas.  Mr.  W.  S.  Rat 
Waco,  declared  that  where  a  combination  gas  and  eiec 
company  shuts  off  either  gas  or  electric  service  for  1 
payment  it  should  have  the  legal  right  of  exclurling 
services,  although  this  right  is  doubted,  Mr.  Ratliell  : 
by  his  legal  advisers. 

( Okl'OKATION     KELATIONS    WITH    THE    I'UULIC. 

The    relations    between    a    utility    corporation    and 
public  it  serves,  said  Mr,  C.  W,  Kellogg,  Jr.,  ICI  Paso, 
stitute   the   major   part   of    its   activities,    and    include 
most    fundamental    matters    touching    on    its    suc(^i 
failure.      Stated    in    its    simplest   terms,    the    relation 
nmtual  proposition — the  public  asking  and  expecting 
service  at  reasonable  cost  and  the  comjjany  in  rcluri 
pecting  fair  treatment.     This  is  as  simple  as  the  G( 
Rule,  and  is  in  fact  merely  an  adaptation  of  that  m 
to  the  case  in  point.     The  study,  therefore,  reduces 
to  discussing  the  ways  in  which  these  desiderata  ma 
obtained  in  practice. 

The   rapid  growth   of   public-service  business,   invi 
many  technical  problems,  has  tended  to  give  the  tecl 
man  the  whip  hand  and  to  suggest  that  the  mass  of^ 
nicality    which    undoubtedly    surrounds    the    pubiic-se 
business  necessitates  the  highest  degree  of  trained  ski 
the  management  of  the  properties — the  obvious  infc 
having   been    that   the   beginning   and    end    of    the  p 
service  business  was  embraced  in  the  showing  of  the  'Ji 
regulator  and  percentage  of  bad  debts,  not  to  mention 
factors,  demand-factors,  diversity-factors  and  other  ) 
which  the  public  could  never  be  able  to  grasp.     This  i  1 
of  mind  had,  as  much  as  anything  else,  to  do  with  th  1 
regard   of  public   opinion   which   largely   prevailed  ui, 
few  years  ago  in  many  public-service  corporation  ma  j 
ments.     In  recent  years  the  pendulum  has  begun  to    i 
back,   and   sensible   managers    have   come   to    realize  1 
while  many  of  the  public-service  problems  are  technics 
new,  the  fundamental  ones  are  as  old  as  the  hills;  ati' I 
the  same  underlying  principles  govern  the  sale  of 
portation,  gas  and  electricity  as  the  sale  of  food  and 
ing. 

Consider,  said  Mr.  Kellogg,  the  number  of  points  0  ( 
tact  where  there  is  a  chance  of  friction  between  the  5 
pany  and  the  public.  Take  a  medium-sized  city  with 
inhabitants,  4000  lighting  customers  and  carrying  6,0 
passengers  per  year  on  the  street  cars.  Multiply  the  n  il 
of  customers  by  twenty-five  to  get  the  number  of  tim  ] 
year  their  meters  are  read,  bills  paid  or  premises  v  • 
Consider  the  points  of  contact  involved  in  those  millii  • 
small  transactions,  and  the  fact  that  the  attitude  and  li 
ner  of  the  employee  involved  in  each  case  are  thus  p 
senting  the  attitude  of  the  company  almost  contini  i! 
and  the  magnitude  of  the  proposition  will  be  reali^  • 
well  as  the  importance  of  having  each  employee  acci  it 
and  properly  represent  the  company  with  which  " 
connected. 

Mr.  H.  M.  Moore,  Austin,  commended  the  viev  1 
pressed  by  Mr.  Kellogg,  and  declared  that  a  copy 
paper  should  be  placed  in  the  hands  of  every  mana  r 
the  State.  Mr.  F.  E.  Scovill,  Laredo,  said  that  the  a  ti 
of  the  manager  is  always  reflected  in  his  employees- 
master,  like  man."  Mr.  J.  A.  Walker,  San  Angelo,  f !' 
out  that  the  fact  that  a  utility  company  is  a  mono]!)' 
reason  for  it  to  exercise  all  possible  courtesy  ancfJ 
dealing  with  customers.  Mr.  J.  E.  Johnson,  Sta  fo 
recommended  getting  customers  a  little  better  acqi  n 
with  plant  methods  of  producing  the  service,  its  cc  a 
the  investment  required,  by  occasional  visits  to  th  g' 
crating  station. 


Y  4,   1912. 


ELECTRICAL     WORLD. 


949 


UEXEFITS  OF  ELECTRIC  KAII.VVAYS. 

Ir.  R.  1>.  Sticliter,  Dallas,  read  a  paper,  entitled  '  The 
lefit  of  the  Internrbau  Railway  to  the  Coniimmity," 
k'liich  it  was  stated  that  in  farm  country  originally  worth 

an  acre  the  interurban  radway  will  create  increased 
1  values  of  $32,000  for  each  mile  of  right-of-way,  prac- 
lly  equaling  its  own  construction  cost,  including  gen- 
ting  station  and  equipment.  Sale  of  electrical  energy 
ocal  industries  will  increase  population  and  traffic  along 

right-of-way.  Tlie  coming  of  the  interurban  railway, 
Stichter  also   pointed  out,   gives  country   homes  to   a 

class  unable  to  afford  extensive  town  property,  while 
farm  and  small-town  residents  it  extends  all  the  con- 
iences  and  cultural  advantages  of  the  cities.     In  short, 

electric  interurban  railway  "has  been  a  benefactor  to 
mankind  in  almost  every  walk  of  life." 

ELECTION   OF  OFFICERS. 

d  the  business  session  of  Saturday  morning  the  nomi- 
Ing  committee,  comprising  Messrs.  R.  B.  Stichter, 
las;  W.  B.  Head,  Dallas;  H.  S.  Cooper,  Galveston;  W. 
ruttle,  San  Antonio,  and  E.  W.  Kellogg,  El  Paso,  recom- 
ided  the  election  of  officers  as  follows,  its  action  re- 
'ing  the  ratification  of  the  convention: 
'resident,  Air.  Fred  M.  Lege,  Galveston;  first  vice-presi- 
t,  Mr.  D.  G.  Fisher,  Dallas;  second  vice-president,  Mr. 
H.  Clifford,  l-'ort  Worth;  third  vice-president,  Mr.  W.  L. 
od,  Texarkana ;  treasurer,  Mr.  A.  E.  Judge,  Tyler. 
;cutive  committee — Messrs.  J.  E.  Carroll,  Beaumont ; 
d  M.  Lege.  Galveston;  D.  G.  Fisher,  Dallas;  G.  H. 
Tord,  Fort  Worth ;  W.  L.  Wood,  Texarkana ;  A.  E. 
ge,  Tyler ;  J.  W.  Carpenter,  Corsicana ;  W.  B.  Tuttle, 
I  Antonio;  David  Daly,  Houston;  F.  J.  Storm,  Amarillo; 

B.  Head,  Dallas.  Finance  committee — Messrs.  J.  P. 
ffin,  Dallas;  P.  L.  King,  San  Antonio;  H.  S.  Potter, 
Paso.  Advisory  committee — W.  S.  Rathell,  Waco ;  E.  S. 
tcher,  Temple;  I.  J.  Nathan,  Marlin ;  J.  E.  Johnson, 
mford;  E.  W.  Kellogg,  El  Paso;  William  Chaffin, 
:rman;  W.  C.  Forbes,  Fort  Worth;  E.  J.  Wells,  Mar- 
11;  W.  A.  Sullivan,  Shreveport,  La.;  R.  B.  Stichter, 
las;  C.  H.  Dunbar,  Houston.  The  executive  committee 
:cted  Mr.  H.  S.  Cooper,  Galveston,  as  secretary.  The 
retary  will  devote  his  whole  time  to  the  association  in 
er  to  compile  and  distribute  engineering  data  and  make 

organization  most  effective. 

ENTERTAINMENT. 

'^isitors  to  the  Southwestern  convention  found  tlie  historic 
'  of  San  Antonio  brilliant  in  their  honor,  with  nearly 
)oo  special  colored  lamps  outlining  the  principal  public 
Idings,  streets  and  parks,  and  even  studding  the  historic 
,mo,  shrine  of  Texas'  liberty.  In  addition  to  the  recrea- 
is  of  the  resort  city,  an  entertainment  program  arranged 
the  local  connnittee  included  automobile  rides  for  the 
ies  to  the  famous  missions  near  San  Antonio,  a  recep- 
1  at  the  Country  Club,  an  evening  theater  party,  and  an 
tresco  Mexican  supper  on  one  of  the  plazas, 
adjoining  the  convention  hall  in  the  St.  Anthony  Hotel 
5  an  exhibit  room  where  a  dozen  manufacturers  and 
hers  occupied  booths  with  displays  of  interest  to  con- 
ition   delc<ratcs. 


NSOLIDATION    AND    REGULATION    OF    PUBLIC 
UTILITIES. 


Vt  a  meeting  of  the  New  England  Section  of  the  lUumi- 
ing  Engineering  Society  at  Boston  on  April  2g  addresses 
)n  public-utility  regulation  were  given  by  Mr.  Everett 
Burdett.  general  counsel  of  the  Boston  Edison  com- 
ly,  and  Mr.  W.  W.  Freeman,  vice-president  and  general 
nager  of  the  Brooklyn  Edison  company.  Mr.  Burdett 
ealed  the  fallacies  of  competition  among  similar  services 


in  a  given  territory  and  contended  that  a  regulated 
monopoly  gives  much  better  results  from  all  points  of  view. 
He  pointed  out  that  competition  tends  to  throw  one  or 
more  similar  services  in  the  same  district  into  the  hands 
of  a  receiver,  after  which  cut  rates  have  to  be  given  up  in 
favor  of  the  former  higher  charges.  The  man  in  the  street 
pins  his  faith  in  many  cases  to  the  adage  "Competition  is 
the  life  of  trade,"  whereas  intelligent  study  of  utilities 
shows  almost  at  once  that  competition  in  the  same  field  in 
one  locality  is  an  economic  waste.  The  benefits  of  con- 
solidation with  regulation  were  cited,  notably  in  Boston 
and  Denver,  where  substantial  rate  reductions  followed  the 
unification  of  the  electric  service. 

Mr.  Freeman  emphasized  the  real  but  often  unappreciated 
competition  which  exists  in  the  administration  of  a  public 
utility  such  as  an  electricity  supply  company  through  the 
necessity  of  meeting  the  cost  of  outside  service  by  other 
illuminants  or  isolated  plants.  He  said  that  competition 
does  not  permanently  low^er  prices  without  injury  to  the 
quality  of  the  service.  The  latter  is  more  and  more  coming 
to  be  the  important  item  rather  than  the  price.  Continuous 
service  must  be  had  at  all  costs  in  a  central-station  system. 
Mr.  Freeman  cited  the  evils  of  competition  as  evidenced  in 
the  Kenosha  (Wis.)  case,  where  the  state  commission  hav- 
ing jurisdiction  refused  to  permit  a  rate  reduction  between 
two  rival  plants.  Competition  tends  to  increase  the  dis- 
figurement of  streets  by  multiplied  overhead  and  pole  lines, 
to  increase  the  number  of  wire  troubles  and  hazards  and 
to  postpone  the  placing  of  wires  below  ground.  Where  dif- 
ferent types  of  distribution  service  are  supplied  by  com- 
peting companies,  sooner  or  later  it  becomes  necessary  to 
duplicate  these  systeuLs,  leading  to  serious  waste  in  in- 
vestment and  inefficient  operation.  A  regulated  monopoly 
conserves  capital  and  stinndates  development  along  sound 
channels. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


NEW    YORK    COMMISSION. 

The  commission  of  the  Second  District  has  received  an 
application  from  the  Syracuse  Utilities  Company  for  per- 
mission to  reconstruct  its  steam-heating  supply  station  so 
as  first  to  utilize  the  live  steam  for  the  generation  of  elec- 
trical energy  which  will  be  sold  at  the  switchboard  and  then 
dispose  of  the  exhaust  steam  for  heating.  It  is  stated  that 
heretofore  no  energy,  mechanical  or  electrical,  has  been 
generated  from  the  live  steam,  but  this  is  wholly  prac- 
ticable and  only  by  this  means  can  the  plant  be  success- 
fully operated  and  the  present  investment  in  the  property 
saved.  No  change,  of  course,  will  be  necessary  in  the 
present  heating  mains. 

A  petition  has  been  received  from  a  number  of  con- 
sumers served  by  the  Bath  Electric  &  Gas  Light  Company, 
of  Bath,  Steuben  County,  complaining  as  to  rates,  voltage 
of  supply,  condition  of  the  distribution  system  and  street 
lighting.  The  petition  also  asks  that  the  commission  cause 
an  inspection  to  be  made  of  the  whole  system  and  the 
methods  of  operating. 

MASSACHUSETTS    COMMISSION. 

The  Edison  Electric  Illuminating  Company  of  Boston  has 
petitioned  the  Gas  and  Electric  Light  Commission  for 
authority  to  purchase  the  plants  and  franchises  of  the 
Hyde  Park  Electric  Light  Company"  and  the  Weston  Elec- 
tric Light  Company.  By  the  terms  of  the  agreements  be- 
tween the  companies,  the  Edison  company  is  to  pay  the 
Hyde  Park  company  $187,000  and  to  assume  the  burden  of 
outstanding  notes  amounting  to  $28,000,  with  interest  there- 
on, and  the  amount  of  obligations  incurred  by  the  Hyde 
Park  company  since  April  i  for  additions  to  its  plant,  and 
to  pay  the  Weston  company  $112,000  in  addition  to  assum- 
ing  all   obligations   incurred   by   the   latter    for   plant   and 
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property  i-xlt-nsions  since  April  i.  l'>ulh  the  smaller  cuiii- 
patiies  serve  suburban  territory  adjoining  that  occupieil  by 
the  lulison  company,  and  it  is  expected  that  substantial 
economics  in  operation  and  marked  improvements  in  serv- 
ice will  result  from  the  consolidations.  The  output  of  the 
llydc  Park  company  is  largely  devoted  to  electric-railway 
applications  and  will  offer  a  load  of  desirable  character- 
istics for  the  lulison  system.  The  Weston  company  serves 
semi-rural  suburbs  of  Boston  occupied  by  a  large  number 
of  wealthy  estates,  but  has  been  obliged  to  do  business  on 
a  small  scale.  The  absorption  of  the  company  into  the 
I'.dison  system  will  standarilizc  the  rates  and  service  of  the 
latter  throughout  a  total  area  of  nearly  700  sq.  miles. 

Subsequent  to  the  filing  of  petitions  with  the  Gas  and 
I'.lectric  Light  Commission  for  authority  to  purchase  the 
Hyde  Park  and  Weston  companies,  the  Boston  Edison 
company  has  further  petitioned  the  board  for  permission  to 
issue  not  exceeding  26.007  shares  of  additional  capital 
stock  of  $100  par  value,  the  proceeds  to  be  devoted  to  the 
above  purchases  and  to  meet  the  cost  of  further  additions 
to  the  Edison  company's  plant  and  system. 

The  Gas  and  Electric  Light  Commission  has  issued  an 
order  approving  the  issue  by  the  Eitchburg  Gas  &  Electric 
Light  Company  at  the  price  of  $85  per  share  of  3274  shares 
of  new  capital  stock  of  the  par  value  of  $50  each.  The 
proceeds  of  2627  shares  are  for  liquidation  of  obligations 
and  the  payment  of  plant  extension  costs,  and  the  proceeds 
of  647  shares  are  to  be  applied  to  the  purchase  of  the  plant 
and  property  of  the  Wanoosnoc  Power  Company,  including 
not  less  than  a  58  per  cent  interest  in  the  Leominster  Reser- 
voir Company.  The  assets  of  the  Wanoosnoc  company 
comprise  a  300-kw  hydroelectric  plant,  dam,  water  privilege, 
reservoir  interest,  penstock  and  other  property  used  in  mill 
power  service,  these  assets  being  sold  to  the  Eitchburg  com- 
pany for  $55,000.  All  the  energy  generated  by  the  Wa- 
noosnoc company  has  been  supplied  to  a  manufacturing 
company  in  Eitchburg.  The  hydroelectric  plant  in  the 
future  will  be  operated  as  a  part  of  the  Eitchburg  company's 
system.  On  the  latter  the  Eitchburg  company  has  ex- 
pended since  1909  over  $193,000  upon  additions  to  its  plant 
in  excess  of  stock  previously  approved,  and  a  further  net 
expenditure  of  over  $91,000  is  contemplated  to  complete 
the  work  and  provide  for  further  additions. 

MARYLAND    COMMISSION. 

The  Maryland  Public  Service  Commission  lately  granted 
permission  to  the  Baltimore  County  Electric  Company  to 
take  over  the  properties  and  business  of  the  Baltimore 
County  Water  &  Electric  Company,  paying  therefor  3000 
shares  of  its  capital  stock,  of  $50  par  value  per  share,  and 
$221,000  par  value  of  forty-year  5  per  cent  first-mortgage 
bonds.     The  authorized  bond  issue  is  $1,500,000. 

A  petition  was  filed  with  the  commission  last  week  re- 
questing authority  for  the  transfer  of  the  Baltimore  Re- 
frigerating &  Heating  Company's  properties  to  the  Terminal 
Freezing  &  Heating  Company,  a  corporation  formed  in 
August,  1911,  with  an  authorized  capital  of  $1,600,000. 
This  is  the  outcome  of  the  failure  of  the  Baltimore  Re- 
frigerating &  Heating  Company  in  1908.  The  property 
was  sold  by  order  of  the  court  for  $503,000,  and  in  default 
of  payment  by  the  purchaser  was  resold  to  a  committee 
headed  by  Erancis  T.  Homer  for  $261,000.  It  is  the  pur- 
pose of  the  Terminal  Freezing  &  Heating  Company  to  take 
over  the  plant  and  manufacture  ice  and  to  furnish  heat  and 
cold  air  to  patrons  through  street  mains.  The  petitioner 
also  requests  permission  to  issue  $400,000  par  value  5  per 
cent  bonds,  dated  April  i,  1912,  to  mature  April  i,  1932. 
John  E.  Sippel  is  president  of  the  company. 

The  Consolidated  Gas,  Electric  Light  &  Power  Company, 
of  Baltimore,  was  ordered  by  the  commission  early  in  the 
week  to  suspend  its  plans  for  selling  $700,000  par  value  of 
common  stock  until  further  hearing.  This  action  followed 
the  filing  of  a  statement  by  Assistant  Counsel  Albert  G. 
Ritchie  in  which  he  told  the  commission  that  the  Consoli- 


dated company  is  over-capitalized  and  that  the  issue  of  tlu 
additional  $700,000  of  slock  might  interfere  with  the  rt 
duction  of  the  price  of  gas  and  electric  energy  in  the  future 
At  the  hearing  later  in  the  week  the  connnission  revicwcc 
the  whole  matter  and  anirmed  its  order  given  in  the  firs 
instance,  approving  the  stock  issue.  The  additional  stocl 
is  a  part  of  the  issue  of  $1,500,000  of  common  st(jck  author 
ized  by  the  commission  some  time  ago,  to  allow  the  conipan' 
to  retire  $700,000  of  i)rior-lien  preferred  stock  and  to  maki 
betterments  in  its  property.  The  company  has  alrcad; 
issued  under  this  authority  $800,000  of  stock  for  retirinj 
the  prior-lien  preferred  stock  at  105  and  some  small  short 
time  loans,  and  has  made  all  arrangements  to  dispose  of  th< 
balance  during  this  week. 


Current  News  and  Notes 

Chicago  Section  of  Electric  Vehicle  Association.- 
At  a  dinner  to  be  given  on  May  7  at  the  Hotel  Sherman  b 
the  Commonwealth  Edison  Company  Mr.  W.  H.  Blood,  Jr 
president  of  the  Electric  Vehicle  Association  of  Americj 
will  inaugurate  the  Chicago  Section  of  that  associatioi 
Mr.  George  Harvey  Jones,  of  the  Commonwealth  compan; 
is  making  the  arrangements. 

Senate  Bill  Amending  Metal  Tariffs. — On  April  5 
Senator  Cummins  introduced  an  amendment  to  the  Houj 
bill  (H.  R.  18,642)  which  revises  Schedule  C  of  the  tari 
act  of  Aug.  5,  1909,  affecting  metals  and  manufactun 
thereof.  Mr.  Cummins'  amendment  deals  with  nearly  a 
metals,  including  aluminum  and  copper,  on  which  the  tari 
is   reduced.     It   was   ordered   to   lie   on   the   table   and  I 

printed. 

*  *     * 

Civil  Service  Examination. — The  United  States  Civ 
Service  Commission  announces  an  examination  on  May  2 
1912,  to  secure  eligibles  from  which  to  make  certification 
fill  a  vacancy  in  the  position  of  electrician,  at  $900  pi 
annum,  in  the  Bureau  of  Standards,  Washington,  D.  ( 
and  vacancies  requiring  similar  qualifications  as  they  ra< 
occur.  Eor  filling  the  position  in  the  Bureau  of  Standan 
it  is  desired  to  secure  a  competent  electrician  qualified 
the  care,  maintenance  and  repair  of  station  storage  batteri' 
and  skilled  in  "lead  burning"  as  applied  to  such  batterie 
It  is  also  desirable  that  the  appointee  shall  have  had  e: 
perience  as  an  interior  wireman,  in  addition  to  having 
good  general  knowledge  of  electrical  work.  Announceme 
No.  350  contains  all  information  regarding  the  scope  of  tl 
examination,  the  vacancy  or  vacancies  to  be  filled  and  tl- 
qualifications  required  and  can  be  obtained  upon  applicatic 
to  the  United  States  Civil  Service  Commission,  Washin 

ton,  D.  C. 

*  *     * 

United  States  Delegates  to  London  Wireless  Co; 
GREss. — The  following  have  been  selected  as  United  Stat 
delegates  to  the  London  wireless  conference  in  Jun 
Eor  the  Navy  Department — Rear-Admiral  John  R.  E 
wards,  chairman;  Lieutenant-Commander  David  W.  To< 
and  Dr.  Louis  W.  Astin.  For  the  Department  of  Coi 
merce  and  Labor — Mr.  John  I.  Waterbury,  New  York  Git 
Dr.  Arthur  G.  Webster,  professor  of  physics,  Clark  Ui 
versity,  Worcester,  Mass.;  Mr.  John  Hays  Hammond,  J 
of  New  York,  graduate  of  Yale  Scientific  School,  and  U. 
William  D.  Terrell,  chief  wireless  inspector  of  the  Depai 
ment  of  Commerce  and  Labor.  For  the  War  Department 
Major  George  I.  Squier,  Major  Edgar  Russel  and  Maj 
Charles  McK.  Saltzman,  all  of  the  Signal  Corps.  For  t 
Department  of  Agriculture— Prof.  Willis  L.  Moore,  Chi 
of  the  Weather  Bureau.  The  United  States  delegates  w 
advance  a  proposition  to  lengthen  the  radio  wave  in  distrd 
communication.  i 


AY  4,    1912. 


ELECTRICAL     WORLD 


95 1 


Summer  Engineering  Work  at  Wisconsin. — Beginning 
June  24  and  continuing  for  six  weeks,  courses  of  in- 
uction  and  laboratory  practice  will  be  given  at  the 
liversity  of  Wisconsin  in  electrical,  hydraulic,  steam  and 
s  engineering,  mechanical  drawing,  applied  mechanics, 
iting  of  materials,  machine  design,  shopwork  and  survey- 


New  York  Edison's  System  for  Calibrating  Metek- 
;STING  Instruments. — A  recent  number  of  the  Edison 
cekly,  publisiied  by  the  New  York  Edison  Company,  con- 
ned a  chart  24  in.  by  21  in.  which  shows  graphically  the 
stem  used  by  the  company  in  standardizing  meter-testing 
itruments,  both  electrical  and  horological.  The  period 
th  which  instruments  are  checked  against  standards, 
lether  daily,  weekly,  monthly,  semi-annual  or  annual,  is 
3wn  on  the  chart  by  dotted  and  broken  lines. 

*  *     * 

Practical  Safety  Engineering. — Mr.  Henry  L.  Doherty, 
isident  of  the  Denver  Gas  &  Electric  Company,  has  re- 
itly  had  a  thorough  study  of  the  gas  and  electric  plants 

Denver  made  by  Dr.  W.  H.  Tolman,  director  of  the 
nerican  Museum  of  Safety,  and  by  one  of  the  museum's 
:ety  inspectors.  The  instructions  were  to  report  all  un- 
:e  and  unhygienic  conditions  as  well  as  the  best  methods 
■  remedying  them,  with  the  object  of  preventing  accidents, 
proving  health   and   incidentally   promoting   the   welfare 

the  employees,  as  well  as  cultivating  their  loyalty  and 
Dd  will.  This  report  is  available  for  other  utilities  con- 
lled  by  the  Doherty  interests  and  is  an  admirable  example 
work  that  can  be  done  with  evident  advantage  by  every 
ler  utility  with  large  plants  and  employing  great  num- 
•s  of  men  subjected  to  industrial  hazard. 

*  *     * 

"oLLEGE  Wireless  Station. — Students  of  the  State  Col- 
e  of  Washington,  working  under  the  supervision  of 
3f.  H.  V.  Carpenter,  have  installed  a  powerful  wireless- 
;graph  equipment.  The  increasing  demand  for  this  kind 
instruction  has  led  the  institution  to  plan  a  course  of  a 
re  practical  nature  than  the  advanced  theoretical  course 
V  offered,  which  will  give  a  good  opportunity  for  stu- 
its  to  master  the  working  essentials  of  wireless  methods 
1  to  become  good  operators.  An  interesting  application 
wireless  telegraphy  has  just  been  proposed  by  the  gov- 
ment  forest  supervisors,  who  have  asked  the  college  for 
eport  on  the  feasibility  of  using  wireless  stations  located 
high  peaks  in  the  forest  reserves.  Such  stations  would 
much  more  reliable  and  easier  to  maintain  than  the 
sent  forest  telephone  service  and  could  be  installed  more 
ckly  and  easily. 

*  *     * 

)zoNE. — At  a  regular  weekly  meeting  of  the  Luncheon 
b  branch  of  the  New  England  Section  of  the  N.  E.  L.  A., 
ently  held  in  Boston,  Dr.  Milton  W.  Franklin,  of 
lenectady,  N.  Y.,  gave  a  talk  orr  ozone.  About  three 
idred  electrical  men  were  present.  Dr.  Franklin  re- 
ived the  history  of  ozone  researches  from  the  discovery 
this  highly  interesting  substance  in  1785  to  the  latest 
elopments  for  its  production  on  a  commercial  scale.  Since 
4  ozone  has  been  used  on  a  considerable  scale  in  Holland, 
>sia,  Germany  and  France  in  the  purification  of  river 
:er.     In  the  United  States  the  first  extensive  application 

been  foreshadowed  along  the  lines  of  improving  atmos- 
ric  conditions,  particularly  in  connection  with  the  ven- 
tion  of  auditoriums,  hotels,  lavatories  and  clubs.    About 

part  of  ozone  in  a  million  parts  of  air  is  the  maximum 
it  at  present  desirable  on  account  of  physical  conditions, 
say  I  milligram  of  ozone  per  cubic  meter  of  air.  The 
enditure  of  i  kw-hr.  will  produce  130  grams  of  ozone 
Tiodern  equipment,  and  an  ordinary  machine  for  house 
/ice  should  not  consume  more  than  15  watts.  The  test 
desirable  quantity  is  indicated  by  the  sense  of  smell.  In 
inary  practice  it  is  important  to  keep  down  the  amount 


of  ozone  present  to  a  quantity  which  can  just  be  detected 
by  the  nose.  A  field  exists  for  the  use  of  this  material  in 
purifying  air  subjected  to  the  deleterious  influences  of 
slaughter  houses,  factories,  glue  plants  and  rendering  works. 
Medical  men  are  investigating  the  use  of  ozone  as  a  remedial 
agent,  and  the  results  appear  sufficiently  attractive  to  war- 
rant the  belief  that  in  skilled  hands  much  good  may  be 
secured. 

*  *     * 

ELECTRiciTY.^In  printing  the  following  contribution 
from  Mr.  O.  N.  Frankfort,  Anamosa,  la.,  we  regret  that 
the  poetic  literary  form  has  to  be  changed  to  the  prosaic 
typographical  style  of  a  technical  journal:  'The  Mystery. — 
I  am  the  Swift — I  am  the  Beautiful — I  am  the  Terrible — I 
envelop  the  World  with  My  Strength,  and  men  thank  God 
that  I  am,  yet  tremble  in  fear  at  My  Approach.  I  am  old — 
so  old  the  mind  of  man  cannot  conceive  numbers  sufficient 
to  count  the  Years  of  My  Being,  but  still  I  am  the  Per- 
sonification of  Youth  and  Power.  For  ages  and  ages  I 
have  played  through  the  Heavens,  and  deep  in  the  Bowels 
of  the  Earth  I  have  wrought  Mysteries  yet  unknown  to 
man.  I  have  lit  up  the  Skies  with  My  Presence,  and  at  the 
deep  roaring  boom  of  the  thunder  I  have  wrapped  whole 
Forests  in  Sheets  of  Fire,  smote  rocks  to  fragments,  and 
sent,  in  panic,  the  wild  beasts  rushing  through  the  jungle. 
I  have  played  'round  the  spindling  towers  man  built,  leaped 
o'er  the  mountains,  moved  the  wild  sea,  and  found  My 
rest  in  the  bodies  of  people  who  knew  not  My  Presence. 

Now  man  has  found  Me .     A  willing  Servant,  I   fetch 

and  carry,  lighting  man's  home  and  the  streets,  speeding 
his  word  on  the  currents  of  air  to  far-distant  countries, 
turning  the  wheels  of  thousands  of  mills,  driving  his  cars 
in  the  city  and  doing  his  toil  in  the  country.  Ah !  Countless 
are  the  things  I  give  in  Light,  in  Heat,  in  Power,  yet  even 
the  ones  who  know  Me  best  know  nothing  about  Me.  And 
though  their  hands  are  bold,  their  hearts  are  timid.  I  am 
the  World's  Mystery.  I  am  the  Terrible,  the  Beautiful,  the 
Omnipotent.    I  am  ELECTRICITY." 

*  *     + 

CoppER-WiRE  Tables. — In  a  report  on  copper-wire  tables 
made  by  the  Bureau  of  Standards  it  is  stated  that  the 
American  Institute  of  Electrical  Engineers  requested  the 
Bureau  of  Standards  to  make  an  investigation  on  the 
subjects  of  copper-wire  conductivity  and  temperature  co- 
efficient, which  has  resulted  in  tl;ie  establishment  of  stand- 
ard values  based  on  measurements  of  a  large  number  of 
representative  samples  of  commercial  copper  values,  which 
in  certain  respects  are  more  satisfactory  than  any  pre^ 
ceding  standard  values.  In  the  investigation  it  was  dis- 
covered that  the  temperature  coefficient  is  proportional  to 
the  conductivity.  This  new  law  has  been  corroborated  by 
the  Reichsanstalt  of  Germany  and  is  of  considerable  im- 
portance in  electrical  measurements.  It  was  also  dis- 
covered that  bending  and  winding  a  wire  do  not  change 
the  temperature  coefficient,  and  consequently  the  internal 
temperature  of  electrical  machinery  may  be  calculated 
from  resistance  measurements  with  greater  confidence  than 
heretofore.  A  proposal  from  Germany  of  a  standard  con- 
ductivity based  upon  this  investigation  has  been  accepted 
and  will  probably  soon  be  adopted  all  over  the  world.  This 
new  standard  is  a  slightly  lower  conductivity  than  the 
former  American  value  and  the  average  of  the  experi- 
mental values  published  by  the  Bureau  of  Standards,  but 
can  be  considered  as  substantially  representative  of  average 
commercial  copper.  The  report  gives  a  history  of  wire 
gages,  showing  that  the  trend  of  practice  is  toward  ex- 
pressing diameters  directly  in  decimal  fractions  of  an  inch. 
The  report  contains  fifteen  tables,  including  complete  refer- 
ence and  working  tables  for  annealed  copper,  both  in 
English  and  metric  units.  Tables  for  copper  cables  and 
for  hard-drawn  aluminum  wire  are  also  given.  The  tables 
have  been  adopted  as  the  official  wire  tables  of  the  American 
Institute  of  Electrical  Engineers. 
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Rei>uction  of  Electricai.  liKK  IIa/.aki). — 'I'hc  I'itlsbiirgli 
Hoostcrs"  Club  has  apjiointcd  a  committee  to  confer  witli 
tlie  Hurcau  of  klcctrioity  and  tla-  lire  iindcrwrilcrs  with  a 
view  to  improving  tlu-  conditions  of  electric  wiring  in  the 
rittsl)urgh  district  and  tlieroby  rechicing  the  fire  risks.  An 
elVort  will  also  ho  made  to  minimize  the  number  of  reports 
oi  tires  incorrectly  attributed  to  defective  wiring. 

*  ♦     ♦ 

The  Lost  ok  tmk  1Ii'-A'i;ak. — In  a  papir  read  by  Mr. 
Raymond  L.  Foster,  engineer  of  the  iMtchburg  (Mass.) 
Yarn  Company,  at  the  annual  meeting  of  the  National 
Association  of  Cotton  Manufacturers,  in  IJoston,  on  April 
24,  it  was  claimed  that  a  modern  economical  steam-power 
plant  in  a  textile  mill  using  from  1500  hp  to  2000  hp  can 
be  built  for  $42  per  hp  and  operated  at  less  tlian  $17  per 
h])-year. 

*  *      * 

Electricity  in  Mining. — In  the  annual  report  of  the 
director  of  the  United  States  Bureau  of  Mines  fur  the  fiscal 
year  ended  June  30,  1911.  a  description  is  given  of  investi- 
gations conducted  by  the  bureau  relating  to  the  dangers  that 
attend  the  use  of  electricity  underground  and  the  methods 
for  minimizing  and  eliminating  the  danger.  The  pre- 
liminary recommendations  of  the  bureau  in  regard  to  regu- 
lations concerning  the  use  of  electricity  in  mines  have  been 
generally  accepted  by  mining  engineers  and  have  been  in- 
corporated in  the  mining  law  of  the  largest  mining  state. 

*  *     * 

Great  Wireless  Station  in  London. — .As  a  result  of  the 
passing  by  Parliament  of  the  imperial  wireless  telegraph  act 
it  has  been  decided  to  build  a  large  wireless  telegraph  sta- 
tion in  West  London.  At  present  the  Marconi  Wireless 
Telegraph  Company  is  working  under  considerable  disad- 
vantage owing  to  the  fact  that  its  license  from  the  Post- 
master-General will  not  permit  wireless  messages  to  be 
sent  overland  in  England.  Arrangements  have  been  com- 
pleted for  a  great  American  station  v/hich  is  to  be  in  direct 
communication  with  London.  In  addition  to  the  New  York 
station,  there  will  be  a  large  station  at  Cairo,  a  second  at 
Aden,  a  third  at  Bangalore  and  a  fourth  at  Singapore. 
From  Aden  there  will  be  direct  aerial  communication  with 
Pretoria,  in  South  Africa.  When  the  scheme  is  complete, 
which  will  be  within  the  present  year,  it  is  stated  it  will 
be  possible  to  send  a  message  to  any  part  of  the  globe  in 

five  minutes. 

*  *     * 

SOCIETY  MEETINGS. 

Philadelphia  Section,  I.  E.  S. — At  a  meeting  of  the 
Philadelphia  Section  of  the  Illuminating  Engineering 
Society  on  April  19  Mr.  Elias  Goldensky  presented  a  paper 
on  The  Applications  of  Artificial  Illumination  to  Portrait 
Photography.  The  paper  was  accompanied  by  demonstra- 
tions and  by  an  exhibit  of  lamps,  reflectors,  shades,  etc 

*  *     * 

Philadelphia  Section,  N.  E.  L.  A. — During  April  the 
Electric  Company  Section  of  the  National  Electric  Light 
Association  held  three  meetings,  at  which  papers  were 
presented  by  Mr.  Louis  C.  Smith  on  Photography  as  Ap- 
plied to  Commercial  Purposes,  Mr.  Milton  V.  Simpson  on 
New  Business  Campaigns  and  Mr.  H.  L.  Doherty  on  Thrift, 
or  Making  the  Wage  Earner  a  Capitalist. 

*  5}:     H« 

Tovian  Rejuvenation  at  Des  Moines. — In  connection 
with  the  conventions  of  the  Iowa  Electrical  Association 
and  the  Iowa  Street  and  Interurban  Railway  Association 
the  Sons  of  Jove  held  a  rejuvenation  at  the  Elks'  Club, 
Des  Moines,  on  April  25,  at  which  thirty-five  new  members 
were  initiated  into  the  order.  There  was  a  street  parade 
in  the  afternoon,  and  much  enthusiasm  was  manifested. 


Colorado  Electric  Ci.uii  Recei-iion. — The  C^olorado  IJc 
trie  (  Inb  held  a  very  enjoyable  reception  in  the  ballroom  1 
the  Brown  Palace  Hotel,  Denver,  on  the  evening  of  Aprd  2 
Ninety  couples  were  present  and  a  fair  surplus  was  realizt 
toward  the  entertainment  fund  for  the  visitors  to  tl 
National  I'.leclric  Light  Association  and  the  .\ational  Elt 
trical  Contractors'  Association  convention  in  June  and  Jul 
A  special  effort  is  being  made  to  incrcastt  the  nicmlxrsli 
to   looo. 

Ti:.\AS      I'J.KCTRICAL      CONTRACTORS'      ASSOCIATION. — At 

meeting  of  the  State  Electrical  Contractors'  Association  ; 
Texas,  held  at  San  .Antonio  .April  25,  Messrs.  VV.  M.  (low 
and  II.  (i.  Wharton  were  elected  respectively  first  ai 
second  delegates  to  the  coming  national  convention.  T 
officers  of  the  Texas  association,  which  holds  meetings 
October  and  April  of  each  year,  are:  IVesident,  Man, 
Wright,  San  Antonio;  vice-president,  M.  L.  Hanco<| 
Dallas;  secretary-treasurer,  E.  H.  Johnson. 


lowA    Railway    Association    Convention. — The    I 
Street   &   Interurban    Railway   Association   held    its   nft 
annual  convention  in  Des  Moines  on  April  25,  26  and 
Among  the  papers  presented  were  the  following :  Operati 
Limited  Trains  on  Short  Interurban  Routes,  by  Mr.  P, 
Crafts;  Some  Experiences  with  Prepayment  Cars,  by  ^ 
R.  A.   Leussler;   Gas-Electric  Motor  Cars,  by   Mr.   H 
Chatain ;  Experiences  of  Small  Electric  Properties,  by 
J.  P.  Walters ;  The  Use  of  High-Efficiency  Electric  La\ 
in  Street-Railway  Service,  by  Mr.  S.  E.  Doane,    Mr.  Doi 
claimed  that  even  when   energy   costs  not  more  than 
cent   per   kw-hr.    it   is   economical   to   substitute   the 
expensive  high-efficiency  tungsten  lamps  for  carbon  la; 

*  *     * 

Cleveland  Meeting,  A.  S.  M.  E. — The  spring  meetinf 
the  American  Society  of  Mechanical  Engineers  will^ 
held  in  the  Hall  of  the  Chamber  of  Commerce,  Clevela 
on  May  28-31.  Among  the  papers  to  be  presented  will 
the  following:  A  Nezv  Analysis  of  the  Cylinder  Perfo[ 
ance  of  Reciprocating  Engines,  by  Mr.  J.  Paul  Clayti 
Problems  in  Natural  Gas  Engineering,  by  Mr.  Thomas^ 
Weymouth;  The  Control  of  Surges  in  Water  Conduits, < 
Prof.  W.  F.  Durand ;  Speed  Regulation  in  Hydroelect] 
Plants,  by  Mr.  W.  F.  Uhl ;  The  Present  State  of  Devel 
ment  of  Large  Steam  Turbines,  by  Prof.  A.  G.  Christ 
Thermal  Properties  of  Steam,  by  Mr.  G.  A.  Goodenouj 
The  Cooling  Effect  of  Air  and  Evaporation  on  Conden 
Water  Reservoirs,  by  Mr.  W.  B.  Ruggles ;  Discha 
Capacity  of  Safety  Valves,  by  Messrs.  E.  F.  Miller  : 
A.  B.  Carhart.  The  secretary  of  the  society  is  Mr.  Cal 
W.  Rice,  29  West  Thirty-ninth  Street,  New  York. 

*  *     * 

New  York  Jovian  Luncheon. — The  regular  semi-motir 
ly  luncheon  of  the  New  York  branch  of  the  Sons  of  Ji' 
was  held  at  Kalil's  Restaurant  on  May  i.  After  the  cig 
were  lighted  Mr.  Charles  L.  Eidlitz,  a  well-known  electri. 
contractor  of  New  York,  spoke  on  the  topic  "What's  \ 
Matter  with  the  Business?"  His  remarks,  intersper 
with  humorous  and  pertinent  anecdotes,  were  an  exce 
ingly  clever  satire  on  the  business  methods  of  contract(E 
supplymen,  manufacturers  and  electric-light  compans 
The  speaker  showed  with  unmistakable  logic  that  m-'t 
of  the  present-day  methods  used  in  conducting  business  ; 
tween  and  by  -contractors,  supplymen  and  manufactur' 
could  be  greatly  improved  to  the  benefit  of  all  concerr5 
The  necessity  of  guarding  against  overproduction  and  ^ 
credit  methods  and  some  of  the  results  of  price  cuttjj 
were  among  the  topics  discussed.  At  the  close  of  |< 
address  Statesman  F.  E.  Watts  called  attention  to  the  - 
juvenation  at  Healy's  Restaurant,  Columbus  Avenue  ' 
Sixty-sixth  Street,  on  May  17. 
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HYDROELECTRIC  PLANT  OF  THE 
SHAWINIGAN  WATER  &  POWER  CO. 


d    Development    at    Shawinigan    Falls,   Quebec, 
»le  of  Generating    Electricity  Up  to  100,000  Hp. 


/    Transmitted    at    100,000    Volts    Over    New    Line    to 
itreal     Complete  Segregation  of  Units  and  Simplicity 
of  Switching  Arrangements     Plans  for  Minimizing 
Trouble  and  Protecting  Operators. 
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By  Julian  C.  Smith  andI-".  T.  Kaei.in. 

URING  last  year  the  Shawinigan  Water 
&  Power  Company  completed  its  sec- 
ond hydroelectric  power  development 
at   Shawinigan   Falls,   with   transmis- 
sion  lines  and  a  substation  in  Mont- 
real.    This  new  power  plant  is  located 
about    6oo    ft.    from    the    first   power 
house  and  is  on  the  banks  of  the  St. 
Maurice  River,  near  the  gorge,  above 
which    the    St.    Maurice    River    flows 
over  a   precipice,  giving  a  difference 
between    upper    and    lower    levels    of 
140  ft.    This  second  development  furnishes  an  inter- 
illustration   of   the   progress   made    in   hydroelectric 
developments  and  transmission  during  the  last  ten 
as    it    embodies    the     latest    improvements    in    the 
jlic  and  electric  fields. 

St.  Maurice  River  is  one  of  the  largest  rivers  of 
n  Canada,  having  a  drainage  area  of  17,000  sq.  miles, 
original  power  development  at  Shawinigan  Falls  in- 
.  the  canal.  100  ft.  wide,  a  bulkhead  with  six  penstocks 
le  power  house.  In  the  second  development  just  corn- 
use  is  made  of  the  same  canal,  which  has  been  en- 
.  at  the  end  to  a  forebay,  closed  up  by  the  new  bulk- 
ronstructed  at  an  angle  of  about  30  deg.  with  the  old 
;ad  and  adjoining  it. 


I'or  improving  the  water  conditions  for  the  new  develop- 
ment the  water  level  in  the  upper  bay  will  be  raised  about 
15  ft.  by  means  of  a  movable  gate  dam  located  across  the 
St.  Maurice  River,  just  above  the  falls.  This  movable  gate 
dam  is  at  present  in  course  of  construction,  and  consists  of 
twenty  stony  sluicegates  having  a  clear  opening  of  40  ft. 
and  a  height  of  18  ft.  These  gates  will  be  operated  elec- 
trically by  means  of  three  traveling  hoists  rumiing  on  a 
bridge  supported  on  the  concrete  piers.  Two  regulating 
gates  of  the  same  type,  16  ft.  wide  and  18  ft.  high,  inclosed 
in  a  building  and  equipped  with  a  heating  system,  will  be 
provided  to  regulate  excess  flow  of  the  river  during  the 
cold  season. 

BULKHEAD  AND  GATE   HOUSE. 

The  general  lay-out  of  the  old  and  new  bulkheads,  with 
])enstocks  and  new  power  house,  is  shown  in  Figs,  i  and  2. 
The  new  bulkhead  was  built  with  a  view  to  eliminate  the 
troubles  which  are  caused  in  this  northern  climate  by  ice,  to 
procure  the  best  possible  construction  to  maintain  an  unin- 
terrupted flow  of  water  to  the  turbines,  and  to  give  all  the 
facilities  necessary  to  inspect  and  repair  any  part  under 
water,  without  interfering  with  other  parts  of  the  bulkhead. 

The  bulkhead  is  built  entirely  of  reinforced  concrete  and 
steel,  and  provision  is  made  for  five  14-ft.  penstocks  and 
one  4-ft.  penstock  to  the  exciter.  The  width  of  the  bulk- 
head at  the  bottom  is  60  ft.,  the  height  from  the  rock  to  the 
operating  floor  40  ft.,  and  the  length  of  the  structure  225  ft. 
Each  unit  is  complete  in  itself  and  independent,  straight 
through  from  the  bulkhead,  penstock,  turbines,  generator, 
transformer,  transmission  line  and  step-down  transformer 
at  Montreal. 

The  water  enters  the  bulkhead  under  a  submerged  arch, 
passes  through  the  front  gates,  then  through  the  racks  and 
the  main  penstock  gate.  Each  unit  in  the  bulkhead  is 
separated  from  the  other  by  a  reinforced  partition  wall, 
forming  with  the  front  gate  and  main  gate  of  the  penstock 
an  in(lei)endent  chamber,  of  a  width  of  27  ft.  at  the  en- 
trance, and  decreasing  in  width  toward  the  penstock  en- 
trance.    These  partition  walls  are  34  ft.  high,  and  are  de- 


ig.    1 — General    View   of    Hydroelectric    Developments    of   Shawinigan    Water    &    Power    Company,    Shawinigan    Falls,    Quebec. 
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signed  to  staiul  the  full  water  pressure  when  the  chamber 
is  empty  and  the  adjacent  ones  arc  full.  The  pates  which 
separate  the  chamber  from  the  forebay  arc  made  in  three 
parts,   one   above   the   otiier,   linked   together,   and   arc   dc- 


Alurainum  Power  IIouso 

jTroniformer  House 


with  a  clear  opening  between  the  bars  of  2^  in.  Thi 
arc  fastened  to  a  very  rigid  franiework  of  channel 
angles,  which  construction  [jrovides  for  the  safe  hai 
of  the  racks  without  any  danger  of  bending  or  colla] 
removing  them  frcjm  the  chamber. 


Ice  Chute 


Fig.  2 — Plan   of   Development   at  Shawlnlgan    Falls. 

tachable   in   order   to    facilitate    removal   by   the    traveling 
crane. 

The  racks  are  constructed  at  an  angle  of  6o  deg.  to  the 
horizontal,  are  supported  by  the  steel  construction  incased 


; 

1  llffP 

■rr-T77-2 
■1 

" 

Fig.  A — Forebay  Showing   New  Gate   House  and   Portion  of 
Gate   House. 

The  velocity  of  the  water  passing  into  the  chamb< 
the  bulkhead  is  about  2.5  ft.  per  second.  The  ve 
through  the  racks  is  2.3  ft.  and  at  the  penstock  entran 
ft.  per  second.     The  concrete  walls  of  the  chamber 


Fig.    3 — Cross-Sectional     Elevation    of    Station     No.    2. 


in  concrete,  and  are  designed  to  stand  a  pressure  equivalent 
to  80  per  cent  of  the  depth  of  the  water.  The  rack  is 
divided  horizontally  into  two  parts,  which  are  linked  to- 
gether and  can  be  lifted  out  of  the  water  by  means  of  the 
crane.     The  rack  is  composed  of  bars  y/2  in.  by  5/16  in.. 


nicely    rounded,    and   an    effort   was   made   to   chan 
velocity  of  the  water  as  gradually  as  possible  in  01  ^r 
prevent  the  usual  eddies  and  loss  of  head  which  are  ]?* 
in  many  power  developments  where  care  is  not  taken    t 
important  part  of  the  design. 
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main  headgate  for  the  penstocks  is  a  steel  structure 
wide  and  14^  ft.  high,  and  is  raised  and  lowered  by 

of  a  double-screw  mechanism  operated  by  bevel 
driven  by  an  electric  motor.  The  motor  driving  this 
icnt  is  of  the  direct-current  series  type,  operating  at 


GATE-HOUSE    IIEATI.SO    SV.STEM. 

The  gate-house  building  is  provided  with  a  25-ton  crane, 
by  which  means  the  front  gates,  racks  and  stop  logs  are 
manipulated.  The  design  of  the  heating  system  of  the  gate 
house  is  somewhat  novel.     In  the  construction  of  the  build- 


Fig.  5— Plan  View  of  Station   No.  2 


Its  and  provided  with  a  standard  automatic  start- 
uipment.  This  starting  equipment  will  permit 
tor  being  started  either  from  the  gate  house  or 
lie  power  house  by  means  of  three  buttons.  By 
%  one  of  these  buttons  the  motor  will  be  started 
e  gate  raised ;  by  pressing  the  second  button 
:or  will  be  stopped,  and  by  pressing  the  third  button 
•tor    will    be    started    in    the    reverse    direction    and 


ing  air  ducts  12  in.  in  diameter  are  provided  in  the  floor 
and  extending  the  whole  length  of  the  gate  house,  with 
laterals  leading  across  the  building.  Openings  are  provided 
in  the  chambers  so  that  air  can  be  discharged  in  many 
places  throughout  the  gate  house  and  actually  blown  down 
against  the  steel  work  in  the  different  chambers. 

A  large  fan  is  provided  in  one  end  of  the  building,  having 
a  capacity  of  about  60,000  cu.  ft.  per  minute,  and  driven  by 


Fig.    6 — Interior   of    Gate    House. 

e  lowered.  Signal  lamps  are  provided,  which  in- 
he  position  of  the  gate  when  it  is  i  ft.  above  the 
also  the  open  and  closed  positions.  Limit  switches 
vided  which  automatically  stop  the  motor  just  before 
reme  position  of  the  gates  is  reached. 


Fig.   7 — Skidway  Car  Taking    Rotor    Down    l-lill. 

a  50-hp  motor.  The  air  is  taken  into  this  fan  through  a 
vertical  intake,  the  air  being  taken  in  up  toward  the  top  of 
the  room.  In  this  intake  are  provided  electric  heaters, 
which  consume  about  300  kw.  .  The  air  coming  into  the 
intake  is  heated  by  this  arrangement,   passes  through  the 
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fan  at  a  tfiii|nratmc  of  alxml  60  dcjj.  (  .  and  is  blown  out 
ill  many  placi-s  aroiiiKl  tlu-  j^ali-  lioiiso  and  I'spccially  against 
the  top  of  tlu-  racks  and  the  steel  work  at  the  side  of  the 
gates. 

The  mean  temperatnre  at  ShawiniKaii  hails  falls  helow 
freezinjj  point  usually  early  in  Deceinher  and,  with  the  ex- 
ception of  occasional  thaws,  stays  below  free/in},^  jjoint  until 
the  middle  of  March.  The  niininuiin  temperatures  are 
reached  toward  the  end  of  January  and  bcgiiuiinj,'  of  I-'eb- 
ruary.  when  there  is  usually  experienced  a  continuous  tem- 
perature of  from  10  c\cg.  to  30  dep.  below  zero  for  several 
days.  As  a  result  of  this,  the  formation  of  ice  in  the  St. 
Maurice  River  is  such  that  during  the  course  of  the  winter 
about  24  in.  of  ice  is  formed,  and  in  still,  protected  places 
the  ice  is  found  much  thicker. 

In  the  early  days  of  the  power  development  at  Shawini- 
gan  Falls  it  was  found  that  the  severe  weather  caused  very 
great  difTicnlties  in  the  operation  of  the  gates  owing  to  the 


rKN.SlOCKS. 

The  penstocks  which  connect  the  bulkhead  to  the  p(j\ 
house  located  on  the  lower  level  arc  14  ft.  in  diameter  j 
about  600  ft.  long.  They  are  carried  in  steel  .sa<l<lks  pla( 
12  ft.  apart,  center  to  center,  the  saddles  being  supported 
three  concrete  piers.  The  i)enstocks  arc  made  of  up, 
hearth  steel  sheets  varying  in  thickness  from  ^^  in.  to  ^ 
at  the  power-house  end.  The  4-ft.  diameter  penstock 
made  throughout  of  ;5^-in.  plates.  Inside  the  p.jwer  hoii 
inunediately  in  front  of  each  water  turbine  and  below  1 
main  floor,  each  penstock  ends  in  two  branches,  forming  1 
connections  to  the  two  cases  of  the  double  spiral  turbin 
The  average  velocity  of  the  water  at  full  load  in  the  14- 
penstock  is  8.5  ft.  per  second,  and  from  the  data  which  I 
writers  have  the  loss  in  head  due  to  bends  and  friction 
the  pipe  at  full  load  on  the  turbine  is  1.73  ft. 

GENERATING  EQUIPMENT. 

The  lay-out  of  the  plant  when  completed  will  be  such  tl 


Fig.    8 — Main    Turbine,     Power     House     No.    2. 


formation  of  ice  on  the  gate  mechanism,  etc.,  anJ  it  was 
very  difficult  to  get  the  racks  clear  owing  to  the  fact  that 
the  steel  conveyed  the  heat  from  the  water  to  the  air,  and 
thus  the  steel  was  very  slightly  lower  in  temperature  than 
the  water  which  was  against  it.  This  resulted  in  the  forma- 
tion of  ice  and  in  the  sticking  of  floating  ice  to  the  racks, 
interfering  with  the  operation  of  the  power  plant.  Ex- 
perience would  indicate  that  if  the  steel  work  above  the 
water  could  be  maintained  at  a  higher  temperature  than  the 
water  the  above  effects  would  not  be  so  pronounced.  The 
result  of  the  elaborate  heating  system  which  was  put  in 
seems  to  have  justified  expectations,  as  there  has  been  no 
ice  formation  inside  the  building  and  no  tendency  of  the  ice 
in  the  water  to  stick  to  the  rack  bars.  Further,  the  ice  has 
not  formed  around  the  gates,  and  consequently  no  difficulty 
has  been  experienced  in  operating  the  headgates  in  the  most 
severe  weather. 


there  will  be  five  units  provided  in  the  power  house,  but  < 
present  building  provides  room  for  three  units,  two  bel 
at  present  installed.  Each  unit  has  a  normal  rated  capacy 
of  power  delivered  from  the  electric  generator  of  16,000  ) 
giving  the  station  a  total  capacity  of  80,000  hp.  This  rat^ 
is  based  on  a  35-deg.  temperature  rise  of  the  generator, 
provision  is  made  for  the  generator  to  operate  safely  v  i 
45  deg.  rise  of  temperature,  and  under  these  conditions  c 
deliver  approximately  20  per  cent  more  power,  so  that  t. 
case  of  emergency  the  plant  can  be  operated  to  give  abi( 
90,000  hp  or  100,000  hp  at  a  power  factor  of  85  per  cen 

The  general  scheme  of  the  lay-out  is  to  divide  the  po  m 
station  in  two  divisions,  each  consisting  of  two  units,  vli 
the  third  unit  in  the  center,  which  is  considered  as  a  sf« 
and  can  be  applied  in  case  of  trouble  to  either  set  of  ui  ? 
The  width  of  the  building  is  115  ft.,  length  180  ft,  'd 
height    from   the   bottom   of   foundation   to   roof   is    112  t. 
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power  house  is  built  entirely  of  reinforced  concrete, 
and  steel.  The  walls  inside  are  faced  with  pressed 
ick,  and  up  from  the  floor  to  about  lo  ft.  with  glazed 
led  brick.  The  floor  is  tiled  with  English  red  quarry 
nd  conforms  with  the  general  interior  finish  of  the 

house  to  give  it  a  neat  and  bright  appearance, 
rt  from  the  generator  and  turbine  rooms,  the  building 
ns  a  complete  washroom  with  shower  baths  for  the 
Dne  bedroom,  locker  room,  office  for  the  superin- 
t,  test  room  and  telephone  central  station  for  local 
rivate  telephone  lines.  The  machinery  rooms  are 
I  with  400-cp  tungsten  lamps,  fixed  directly  to  the 
All  hydraulic  machinery  is  separated  from  the 
:al  machinery  in  the  power  house  by  a  reinforced- 
te  wall  16  ft.  high.     The  units  are  arranged  at  right 

to  the  long  axis  of  the  power  house  and  are  placed 
iistant.  center  to  center.  The  generators  and  turbines 
ia\e  separate  cranes — for  the  generators  one  of   100 


sidered  in  the  nature  of  an  emergency  apparatus  and  is  not 
intended  to  operate  the  gates  quickly. 

Each  turbine  is  provided  with  relief  valve  located  between 
the  two  spiral  cases  below  the  main  floor  of  the  power  house 
and  forming  a  part  of  the  V-shaped  penstock  connection. 
The  shaft  operating  the  gates  of  the  turbine  also  operates 
the  relief  valve  in  such  a  way  as  to  provide  a  positive  move- 
ment of  this  valve,  so  that  the  turbine  gates  cannot  close 
suddenly  without  opening  the  valve,  and  when  the  relief 
valve  is  so  opened  it  will  gradually  close  at  such  a  time  as 
will  prevent  a  rise  of  pressure  in  the  penstock  exceeding  25 
per  cent  of  the  normal  pressure.  The  relief  valve  is  capable 
of  discharging  at  least  1000  cu.  ft.  of  water  per  second,  and 
it  discharges  directly  into  the  tailrace. 

Each  turbine  is  directly  coupled  to  a  three-phase,  14,000- 
kva  generator  wound  for  6600  volts,  60  cycles.  The  rotating 
part  of  the  generator  weighs  198,000  lb.  and  the  flywheel 
effect  is  4,500,000  lb.  at  i-ft.  radius.     Each  generator  can  be 


Fig.   9 — Main   Generators,    Power   House    No.   2. 


apacity,  and  for  the  turbines  one  of  50  tons  capacity, 
louble  arrangement  of  cranes  was  of  great  advantage, 

saved  considerable  time  in  the  erection  of  the 
nery. 

main  turbines  are  of  the  twin  spiral-case  type,  receiv- 
e  water  at  the  bottom  of  the  case  and  each  case  dis- 
ing  inward  to  central  draft  chest.  The  rating  of  the 
e  is  18,500  hp  with  an  effective  head  pf  145  ft.  at  223 
The  turbines  are  controlled  by  movable  guide  vanes 
in  outside  moving  mechanism,  operated  by  the  gov- 

engine  through  a  heavy  crank  shaft  and  connecting 
The  vanes  and  runners  are  made  of  cast  steel.  Each 
e  is  provided  with  an  automatic  governor  and  gov- 

engine,  operated  by  water  at  200  lb.  pressure.     The 

can  also  be  controlled  by  hand  with  water  pressure. 

is  further  a  device  provided  to  operate  the  governor 
-  by  a  small  hand  pump.     This  arrangement  is  con- 


connected  either  to  a  low-tension  busbar  system  or  directly 
to  a  three-phase,  14,000-kva  oil-insulated,  water-cooled 
transformer,  which  raises  the  tension  from  6600  volts  to 
100,000  volts. 

TRANSFORMERS. 

The  transformer  can  be  connected  on  the  high-tension 
side  to  two  busbar  systems.  The  busbar  systems  are  pro- 
vided with  sectionalizing  switches,  so  that  each  unit  with  its 
transformer  can  be  connected  directly  to  its  ioo,ooo-volt 
transmission  line. 

There  are  at  present  two  step-up  transformers  installed 
in  the  power  house  located  on  the  basement  floor  11  ft. 
below  the  main  floor  on  the  tailrace  side.  By  removing  the 
main  floor  in  front  of  the  transformers  it  is  possible  to  move 
the  transformers  out  under  the  cranes  of  the  generator 
room  for  inspection  or  repairs.  The  outside  dimensions  of 
the  transformers  are  23  ft.  x  9  ft.,  with  a  height  18  ft.  from 
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tlic  l)()t(()in  ti>  tlic  tup  of  the  lii^^li-tciisioii  tcnniiial.s.  I  lio 
wrij^lit  i>f  till-  transformer  is  J()0,ooo  II).  com|)li'tf.  I  lie 
case  coiitain.s  10,000  pal.  of  oil.  The  coolinp  water  reciiiired 
for  tlu'  traiLsforim-r  is  56  gal.  per  inimite.  The  transformers 
are  designed  to  stand  a  test  voltape  of  Jjs.ooo  volts  for  one 
minnte    hetween    liii^h  tension    eoil     and    core.       They    are 


entirely  of  1  in.  copper  tubinp.  ihe  high-tension  disc 
necting  switches  and  oil  switches  take  uj)  the  space  on 
floor  above  the  generator  and  tnrbine  room. 

SAI-KTy    MKA.SUKES. 

The  whole  iiigli-tension   wiring  is  laid  out  in  such  a  v 


3 
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mi 

Fig.   10 — Exciter  Turbine.    Power   House   No.   2. 


Fig.    12 — Low-Tension    Switchroom    and    IVlaIn    Transformer 


V-connected  on  the  high-tension  side  and  delta-connected  on 
the  low-tension  side,  with  a  neutral  connection  on  the  high- 
tesion  side  grounded  to  loo-ohm  grid  resistor. 

In  tliig  ground  circuit  are  connected  a  recording  am- 
meter and  a  relay  to  operate  the  high-tension  line  switches, 
should  the  current  in  the  neutral  rise  to  a  dangerous  value. 

REACTORS. 

Between  the  transformer  and  generator  is  connected  a 
reactor  coil  of  twenty-two  turns,  made  up  of  2,000, ooo-circ. 
mil  bare  copper  cable  wound  on  a  hard-wood  form.  No  iron 
was  used  in  the  construction  of  these  coils,  all  metal  parts 
being  of  brass.  The  reactance  of  this  reactor,  together  with 
the  reactance  of  the  generator,  transformer  and  transmis- 
sion line,  serves  to  reduce  the  short-circuit  current  on  the 
whole  system.  The  combined  reactance  of  the  generator, 
reactor  coil  and  transformer  is  in  the  neighborhood  of  23 
per  cent,  that  is  to  say,  at  normal  full-load  current  it  con- 
sumes 23  per  cent  of  the  normal  rated  voltage. 

,  BUS  ARRANGEMENT. 

The  low-tension  busbars  with  oil  switches  and  disconnect- 
ing switches  are  installed  separately  for  each  unit  in  a  con- 


Fig.    11 — Motor-Driven    Exciter. 

Crete  structure  opposite  each  generator  on  the  main  floor, 
and  the  cells  containing  the  disconnecting  switches  and 
shunts  and  series  transformers  are  provided  with  asbestos 
doors.     The  high-tension  ioo,ooo-volt  circuits  are  made  up 


as  to  afford  the  greatest  safety  for  the  operating  force 
to  eliminate  as  much  as  possible  mistakes  in  the  opera 
of  disconnecting  switches.     The  high-tension  disconnec' 
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Fig.    13 — Circuit   Connections   of    Entire  System. 

switches  form  a  horizontal  bar  which  bridges  a  ga 
3  ft.  6  in.  of  the  high-tension  circuit.  They  are  opei: 
mechanically,  by  means  of  a  shaft,  gears  and  chain,  : 
outside  of  the  room  where  they  are  located  and  at  a    ' 
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3tc  from  any  live  conductors.  Kach  liigli-tcnsion  oil 
ch  is  also  located  in  a  separate  chamber,  and  when  the 
jnnccting  switches  on  both  sides  of  such  an  oil  switch 
opened  the  wiring  above  and  around  the  oil  switch  is 
1  and  the  oil  switch  can  be  inspected  and  dismantled 
out  danger. 


Fig.    14 — Control    Room,   Station    No.   2. 

1  disconnecting  switches  on  the  high-tension  and  low- 
on  busbars  are  equipped  vi'ith  a  telltale  lamp  system,  in- 
:ing  the  "open"  and  "closed"  position  of  the  switches  on 
)enchboard  in  the  switchboard  room  by  small  telephone 
(S.  The  "open"  and  "closed"  positions  of  the  oil 
:hes  are  also  indicated  by  signal  lamps  at  the  place 
"e  the  disconnecting  switches  belonging  to  such  oil 
:hes  are  operated.  The  main  switchboard  is  located  on 
iclosed  gallery  at  the  end  of  the  power  house  and  is  of 
benchboard  type  with  dummy  buses,  with  indicating  in- 
nents  on  pedestals  in  front  of  each  benchboard  and 
rding  instruments  on  a  panel  at  the  back  of  the  bencli- 
d. 

EXCITATION    SYSTEM. 

;low  the  switchboard  gallery  on  the  main  floor  arc 
ted  i2:;-volt  exciter  buses  and  the  direct-current  switch- 


installed.     In  connection  with  the  exciter  system  two  Tirrill 
regulators  are  installed. 

AUXILIARY  EQUIPMENT. 

All  auxiliary  motors  in  the  power  house  are  of  the  direct- 
current  type;  alternating  current  is  used  only  for  heating 
purposes.  For  cooling  the  power  house  in  summer  a  tunnel 
coimecting  the  generator  pits  with  the  outside  of  the  power 
house  is  installed  and  equipped  with  a  fan  to  blow  the  air 
under  the  generators.  The  ventilation  in  the  power  house 
is  assisted  by  a  ventilating  shaft  of  i8  ft.  x  i6  ft.,  just 
above  each  generator,  which  passes  through  the  upper  part 
of  the  power  house  through  the  roof  and  ends  in  a  skylight. 
To  facilitate  communication  between  the  ditTerent  floors  a 
com])ined  passenger  and  freight  elevator  was  installed. 

Of  other  auxiliary  equipment  in  the  power  house,  men- 
tion might  be  made  of  an  intercommunicating  telephone 
system,  signal  system  between  benchboard  and  turbine  room, 
compressed  air  and  vacuum  system  for  cleaning  purposes, 
filtering  system  for  pressure  water  for  the  governors,  oil 
filter  system  for  the  transformer  oil,  and  sterilizing  system 
for  drinking  water.  To  take  care  of  any  leaks  from  the 
turbine  or  from  water  in  the  tailrace,  a  draining  system 
in  the  basement  of  the  power  house  with  a  loo-hp  motor- 
driven  and  a  loo-hp  water-driven  centrifugal  pump  is 
installed. 

An  interesting  problem  which  came  up  in  connection  with 
the  construction  of  the  power  house  was  the  handling  of 
the  steel  work  and  machinery — in  fact,  everything  in  the 
power  house — from  the  railway  siding  to  the  power  house. 
The  power  house  is  located  at  an  elevation  about  130  ft. 
below  elevation  of  the  siding,  and  about  600  ft.  distant.  An 
inclined  railway  between  the  railway  siding  and  power 
house  was  built  and  equipped  with  a  special  inclined  car, 
combined  with  a  turntable  on  the  top.  The  freight  cars 
were  run  from  the  siding  directly  on  this  inclined  car  and 
lowered  down  hill  by  means  of  a  steel  cable  operated  by  an 
electric  motor.  After  the  inclined  car  arrived  at  the  low- 
ered position  the  freight  car  was  turned  around  by  means 
of  the  turntable  and  pulled  in  the  power  house  under  the 
cranes  for  unloading. 

This  arrangement  worked  very  satisfactorily  and  proved 
a  great  economy  of  time  and  labor. 

RAPIDITY  OF  ERECTION. 

The  cofferdam  for  the  new  power  house  was  started  in 
September,  1910,  and  the  excavation  and  steel  work  for  the 
foundation  were  carried  along  during  the  following  winter. 
At  the  time  of  the  spring  flood  the  concrete  work  was  well 
above  the  water,  that  is,  about  40  ft.  above  the  rock 
foundation,  so  that  the  work  was  not  interrupted.     Hy  the 


Fig.   15 — 100,000-Volt   Line   Circuit- Breaker. 


Fig.   16 — Switchboard    Room   and   Oil   Switches. 


•d,  and  in  front  of  it  the  two  exciters,  of  400  kw  capacity  middle  of  June  two  cranes  were  erected  and  in  operation, 

I,  one  exciter  being  driven  by  a  750-hp  spiral  case  tur-  and  on   Sept.   i,   191 1,  the  first  unit,  consisting  of  turbine 

and  the  other  by  a  440-volt,  three-phase  motor,  pro-  and  generator,  was  erected  ready  to  run.     The  commercial 

)n  being  made   for  an  additional  turbine  exciter  to  be  operation  of  the  power  house  was  started  Nov.  13,  1911. 
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REMOVABLE-PANEL     SWITCHBOARD     AND 
INSTRUMENT  COLUMNS. 

Description  of  Swilcliboards    Desif^ned   for  Facilitating 

Repair  Work  and  of  Individual  Generator 

and  Motor  Switch  Columns. 


r.v   \\  \Kki-"\    II.  M  111  i:k. 

IX  ilic  central  i-Kct licit v  supply  station  of  j^rc.il  in 
(lustrial  works  the  absolute  necessity  for  keeping  the 
various  departments  in  operation  at  any  hazard  is 
a  phase  of  the  energy-furnishing  problem  which  is  receiving 
niore  and  more  study  devoted  to  the  practical  design  of 
switchboards  and  equipment  capable  of  handling  all  of  tlie 
emergencies  that  may  arise.  The  necessity  for  some  radical 
improvement  in  the  switchboard  controlling  the  apparatu.s 
for  large  works  has  long  been  appreciated  and  the  largest 
electric  nianufacturmg  companies  have  put  out  e{|uipmeiU 
aimed  to  meet  industrial  needs.  The  advances  made  by  the 
German  engineers  along  the  same  lines  have  beeri  most 
bold  and  successful  and  they  should  be  known  to  every 
American  engineer.  The  introduction  of  the  electrically 
operated  oil  switch  opened  up  new  possibilities  for  improve- 
ment in  switchboard  design,  particularly  for  generating  sta- 
tions of  large  factories,  and  the  German  engineers  seem 
to  have  worked  out  these  possibilities  in  a  very  logical 
manner.  In  brief,  this  switch  paved  the  way  for  inter- 
changeable removable  switchboard  panels,  followed  by  the 
special  truck  or  frame  on  wheels  containing  a  complete 
reserve  panel  always  at  hand  for  emergency.  The  truck 
can  be  run  up  onto  the  platform,  the  defective  panel  re- 
moved and  a  new  one  locked  into  place  without  requiring 
more  than  a  few  minutes'  stoppage  of  the  supply  of  energy 
for  any  i)articular  department.  The  defective  panel  can 
then  be  rolled  off  to  the  electrical  repair  department  and  the 
repairing  properly  done  on  it  without  any  danger  to  the 
electricians.  Factory  electrical  engineers  will  appreciate 
this  feature,  particularly   for  high  voltages. 

The  retnovable  panelboard  has  reached  its  highest  de- 
velopment in  the  big  gas-engine-driven  electric  central  sta- 
tions of  the  Westphalian  steel  mills.  Here  the  enormous 
and  violently  fluctuating  loads  are  particularly  severe  on  the 
switchboard  equipment,  and  a  damaged  panel  cannot  be 
spared  for  any  great  length  of  time. 

Tlae  accompanying  illustrations  show  a  typical  panel  on 
the  wheeled  frame  for  transportation  and  also  arrange- 
ments of  switchboards  in  various  gas-engine  electric  central 
stations.  Two  features  are  necessary  in  such  a  switchboard 
system — a  two-storied  board  and  electric  control  of  the 
main  oil  switch.    If  the  switch  were  mechanically  controlled, 


II  aiistiiniiers.  .\ll  of  the  gear  carries  secondary,  , 
.iiiipere,  low-voltage  current,  and  hence  all  of  the  pa 
can  be  arranged  in  a  closed  circuit  which  lacks  mere 
connection  with  a  set  of  corres;)oiiding  stub  end  leads  t(  i 
iniiie  (iperative.       Ilie  contacts  arc  knife-blade  s|)riiig  t 


Fig.   2 — Toiwer    House  with    Interchangeable    Panel    Switchbc 
at   Mosel    Hijtten,   Maizleres. 

requiring  only  that  the  panel  l)e  shoved  in  (jn  its  guide 
until  the  connections  are  completed.  A  lock,  mechani 
connected  with  the  main  oil-s»vitch  hand  wheel,  mak 
impossible  to  connect  or  disconnect  the  panel  unlesi 
main  switch  is  oi)en  an;l  all  current  thus  shut  off  froi 
panel. 

Another  typical   form  of  removable  switch  panel  i;- 
used  in  the   feeder  panels   for  such  bcjards  as  that  o 
Phoenix  Hiitten,  of  Ruhrort.     In   these   the  oil   swit 
attached  to  the  paiiel  frame  and  operated  by  the  turn  ■ 
as  in  Fig.  4.     Only  the  busbars  are  mounted  in  the  v 
passage  under  the  board  and  the  main  current  is  carrii 
the   removable   panel   also.     At   the   Phoenix   works,  u 
made  of  three-phase,  47-cycle  current  at  21C0  volts, 
feeder  panel  main  contacts  are  high-tension,  insulated 
key  plugs,  which  make  contact  automatically  when  the 
is  pushed  into  place.     By  removing  all  the  rheostatic 
trol  mechanism  to  a  sort  of  desk  at  the  front  of  the  s\ 
board  platform,  with  the  resistor  coil  boxes  below  i , 
lower  story,  this  same  arrangement  has  been  made  a 
able  to  the  engine  panels,  so  that  everything  is  interch 
able  on   this  board    except   the  special   station   instri 
panels,  such  as  handle  the  synchroscopes,  frequency  m 
power-factor  meters,  etc.     The  Phoenix  board  is  also 
vided  with  emergency  buses,  an  exceedingly  desirable 
ture  for  test  and  special  drive  purposes  in  serving  a 


Fig.  1— Switchboard  with   Interchangeable  Panels  for  German   Government   Workshops  at   Bruckhausen. 


the  plan  would  be  considerably  more  difficult  to  put  into 
practice  except  for  small  currents.  In  most  cases  the  lower 
story  of  the  board  contains  the  busbars  and  oil-switch  cir- 
cuit-breakers, each  in  its  own  cell.  The  panel  of  the  board 
carries  only  the  measuring  instruments,  the  electric  control 
mechanism  of  the  main  oil  switch  and  the  small  operative 


industrial  plant.     The  adaptation  of  the  emergency  aril 
ment  commonly  employed  in  America  to  the  removable  ' 
board  involves  simply  the  use  of  a  double-throw  swi 
the  basement  for  each  panel  with  the  two  sets  of  bu 
outer  poles  and  the  panel  connection  at  the  central  ■ 
The  above  type  of  board  is  used  in  both  of  the  Phoeni  i 
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r  houses,  aggregating  12,000  hp  in  rating;  in  tlie  Mozel  motor  of   from   500  hp  to  2000  hp,  and,  in  general,  every 

en  at  Maizieres,  of  5000  hp  rating  at  5600  volts;  at  the  generator  in  a   large  station  where  the  main  board  is  far 

:mburg  Hiitten  in   Differdingen,  and   in  the  Donners-  distant  from  tlic  engine  itself,  necessitates  the  use  of  some 

Hiitten  in  Oberschlesien  with  8oo-hp  two-stroke-cycle  sort  of  an  instrument  column  or  starting  panel  adjacent  to 

engines.     In   general    the   panel   carries,    for   engines,  the  machine.      The  objection  to  a  panel  is  that  it  must  be 


Fig.  3 — Switchboard  at  Phoenix   Hiitten   No.  2   Power   House. 


1-type  direct-current  tield-circuit  instruments,  and 
vise-type  alternating-current  voltmeter,  ammeter  and 
jting  wattmeter  mounted  in  a  triple  frame.  The  panel 
,  which  is  of  sheet  iron,  is  light,  non-breakable  and 
sents  a  marked  improvement  over  the  marble  panel 
in  this  country,  even  where  every  single  instrument 
is  grounded  as  is  also  the  shell  of  tlie  switch  apparatus. 


I — Cross-Section    of    Switchboard    No.    2    at    Phoenix    Hutten. 

cause  of  the  electric-controlled  main  switch  the  re- 
ble-panel  system  is  especially  adaptable  to  high-tension 
bution  installations.  With  the  ordinary  panel  or  dis- 
-controlled  mechanism,  if  the  high-tension  apparatus  is 
nnected  from  the  buses  by  a  switch,  in  many  cases  the 
remains  under  pressure,  and  usually  it  is  necessary  to 
further  switch  at  the  cable  end,  which  complication  is 


^^^^^^m^^^^mm^^r^' 


5 — Cross-Section    Through    Switchboard    at    Union    Coal    and 
Iron    Industries,    Dortmund. 

;red  unnecessary  by  the  removable  panel  system  with 
lectrically  controlled  switch  at  the  buses, 
connection  with  the  switchboard  control  of  large  in- 
ial  energy-supply  central  stations,  it  may  be  well  to 
ion  here  the  extensive  use  that  is  l)eing  made  abroad 
le  pchaltsanle.  or  switch  column.     .Almost  every  large 


placed  against  either  a  wall  or  else  a  backing  or  case,  and 
occupies  valuable  room  on  the  engine  floor.  This  objection 
is  overcome  by'  using  instrument  columns,  several  types 
of  which  are  illustrated  herewith.  Use  is  made  of  a  neat 
cast-iron  column,  surmounted  by  an  iron  box  equipped  with 
the  control  switches,  which  operate  the  main  current 
switches  under  the  colunm  in  the  basement.  Extending 
from   this  box  there   is   room   for  five  instruments   in   sub- 


Fig.  6- 


3enerator  Switch 
Column. 


Fig.   7 — Switch    Column   for 
Large    Motors. 


stantial  brackets,  the  voltmeter  being  usually  at  the  top  and 
the-annueters  and  wattmeters  on  the  sides.  The  synchron- 
izing lamps  and  the  electric  control  switches  are  placed  in 
the  box.  In  addition  hand-wheels  may  be  mounted  on  the 
column,  and  the  operating  rheostats  or  bevel  gearing  con- 
nected  to   the  oil   switches   in   the  basement  below.     When 
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only  two  or  tlin-i-  nij^iiu-.s  Cdinijo.si-  tlit-  station  iMimpimiil  .i 
sin^Mi-  coliiinii.  di.sposcil  convi-niciitly  to  tlu-  tlin-c  of  tliciii, 
is  all  llu-  nijjiiK-  switclihoard  ri-quirt-s,  the  main  l)oar<l  being 
used  exclnsively  for  the  feeders.  The  great  advantage  of 
the  switch  cohjinn  is  that  the  operating  engineer,  in  starting 
or  handling  an  engine,  has  before  him  a  record  of  just 
what  he  is  doing  electrically.  I  be  tlinr  iiistrument  type  is 
almost  a  necessity  for  each  individual  engine  unit  in  a  large 
power  station.  With  such  an  etpiipment  the  starting  en- 
gineer can  get  up  pressure,  synchronize  the  generator  and 
connect  it  to  the  main  buses  without  looking  at  the  main 
boartl.  which  indeed  is  so  far  away  as  to  be  of  little  or  no 
use  to  him  excei)t  for  some  such  large  station  instrument 
as  an  illuminated  .synchroscope.  The  switch  column  is  a 
great  convenience  in  handling  balky  gas  engines. 

The  second  switch  column  illustrated  is  the  preferred  type 
for  large  motor  control,  to  be  operated  in  connection  with  a 


Fig.  i — Interchangeable  Switchboard   Panel   on    Emergency  Truck. 

suitable  starting  equipment.  It  is  a  plain  wrought-pipc 
column  supporting  three  instruments  without  any  form  of 
electric  control  switch.  When  stationed  near  a  large  motor 
it  becomes  the  electrical  eye  for  showing  the  attendant  just 
what  is  going  on,  what  emf  is  being  produced  and  what 
current  and  power  are  being  used.  It  is  far  handier  about  a 
factory  than  is  any  equivalent  form  of  motor  panel. 
Another  type  of  switch  column  that  may  be  mentioned  is 
one  for  heavy-duty,  large-current  work.  It  is  equipped  witii 
two  edgewise  instruments,  mounted  in  a  double  frame  at 
the  top,  and  has  two  hand-wheels  and  a  concentric  hand- 
lever  for  mechanical  operation  of  the  switches,  etc. 

Though  it  has  been  mentioned  in  a  former  article,*  this 
account  should  not  be  concluded  without  some  mention  of 
the  universal  use  of  the  tachometer  on  all  engines  and 
turbines  running  in  parallel  in  German  power  stations.  A 
tachometer,  mounted  on  a  suitable  column,  is  built  with  the 
engine  and  furnished  as  an  integral  part  thereof.  Its  value 
is  simply  inestimable,  in  enabling  the  operatives  to  know 
what  is  the  speed  of  the  engine  not  only  in  total  r.p.m.  but 
in  each  part  of  every  revolution.  There  is  a  considerable 
variation,  both  periodic  and  occasional,  during  every  revo- 
lution of  large  gas-engines,  running  at  from  94  to  106  r.p.m., 
even    when    equipped    with    flywheels    w^hich    theoretically 


should    maintain    the    speed    uniform    through    all     ..m 
every    revolution.      Such    speed    variation    disapiJi.ui 
high-speed  recijjrocating  engines,  and  with  the  turbine 
variation    is    entirely    occasional,    being    affectecl    by 
fluctuations  in  the  outside  lf)ad.      The  gas  engines  hav 
adjust  themselves  not  oidy  to  these  variations,  but  to 
other  during  all  changes  in  load,  which  may  be  3000  or 
kw    within    a     few    seconds.      The    tachometer    gives 
stantaneous  indications  as  to  the  operation  of  the  gas  en 
in  taking  up  these  speed  variations  and  how  it  is  lieha 
in  performing  its  share  of  the  total  work. 

The  switchboard  acts  not  only  as  the  business  dei)arti 
of  the  power  house,  but  also  as  its  eyes  and  cars 
highly  necessary  that  these  latter  two  functions  b(  in 
operative  order  all  the  time  for  all  the  factory,  and  h 
every  step  that  is  being  taken  toward  making  the  sw 
board  as  simple,  efficient  and  fooli)roof  as  is  humanly 
sible  should  be  of  the  greatest  interest  to  all  the  elect 
fraternitv. 


THE  SUPPLY  OF  ENERGY  FOR  TEN  TOWNS  FF 
ONE  STATION  AT  GREENVILLE,  OHIO. 


Experiences  in  Establishing  a  Large  Distribution  Syi 
in  a  Rural  District — Form  of  Contract  and  Agre( 
ments  with  Local  Distribution  Companies. 
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By  D.  L.  Gaskill. 

Greenville,    Ohio,   is    a    city    of   about   7000    inhabit 
situated  about  12  miles  from  the  Indiana  state  line 
electricity   supply   is   furnished  by  the   Greenville  E 
Light  &  Power  Company,  which  was  organized  and 
business  in   1895,  the  owners  being  then  engaged  in? 
fessional    and    mercantile    pursuits    and    knowing    nol 
whatever  of  the  electrical  business.     Sixteen  years  0; 
perience  resulted  in  imparting  much   information   to 
with  some  losses  and  also  many  gains.     The  old  static 
the  company  contained  reciprocating  engines  running 
densing  belted  to  a  line  shaft  which,  by  means  of  c 
pulleys,  drove  the  generators.     Business  so  increased 
in  191 1  the  company  built  a  new  generating  room  adj. 
to  this  plant  and  installed  therein  two  500-kw   horiz 
Curtis  turbines  connected  to  Wheeler  surface  conder 
The    steam    generating   conditions    are    good,    there   1 
plenty  of  river  water  for  condensing.     By  means  of  a 
sewer   installed  4   ft.   below   the  bottom   of  the   river « 
connected  to  a  cement  receiving  well  and  intake  the    li 
is  delivered  within  10  ft.  of  the  condensers  by  gravitvi 
in  such  quantity  as  to  afford  ample  water  for  four    » 
the  present  equipment  of  the  plant. 

The  cost  of  the  new  equipment  was  about  $35,oo( 
eluding  the  building,  but  this  does  not  include  the  be 
which  are  the  same  as  were  used  in  the  old  station, 
improvement  in  operating  efficiency  of  the  equipment 
the  old  is  about  20  per  cent,  and  as  yet  no  troubles 
developed  in  operation  in  nine  months  running. 

This  company  supplies  all  the  electricity  used  in  its 
city  and  in  addition  it  supplies  at  its  switchboard  e' 
for  the  towns  of  Ansonia,  Bradford  and  Gettysburg: 
The  first  town  is  served  by  a  single-phase,  8-niile,  *« 
line,  and  the  latter  two  towns  by  a  12-mile,  6600-/ 
The  price  received  by  the  generating  company  fo- 
ergy  is  3.5  cents  per  kw-hr.  for  the  first  6000  kw-i 
per  month,  all  excess  in  the  month  being  charged  for    - 
rate  of  2  cents  per  kw-hr. 

In  addition  to  delivering  energy  to  these  lines  the  '" 
pany  has  under  construction  a  33,000-volt  line,  35  mi 
length,  which  will  serve  six  other  towns  lying  south  " 
home  city  and  containing  a  total  population  of  about  00 
people.  The  energy  is  transmitted  from  the  geneii" 
station  to  a  point  just  outside  of  the  city  of  GreeiW 
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re  the  voltage  is  stepped  up  to  the  transmitting  enif 
at  eacli  town  step-down  transformers  reduce  the  emf 
500  volts,  the  energy  being  delivered  at  the  corporation 
of  the  towns  served  at  that  voltage.  This  line  is  of  the 
;e-phase  construction,  there  being  at  present  insufficient 
)r  requirements  to  justify  the  construction  of  a  three- 
e  c'(juipment.  The  cost  of  the  line,  including  trans- 
lers  and  all  apparatus,  has  been  approximately  $800 
mile,  the  company  doing  its  own  construction,  buying 
wn  material  and  getting  the  benefit  of  lowest  prices. 

each  of  the  towns  receiving  energy,  contracts  are  made 
the  service  with  companies  formed  locally  for  the 
ose.  I'he  capitalization  of  these  companies  is  set  at  the 
of  the  installation  and  the  transmission  lines  and  street- 
ing  e(iuipment  in  the  municipality  served,  which  so  far 
been  about  $6  for  each  inhabitant.  This  cost  includes 
entire  equipment,  including  fifty  meters.  Several  ad- 
ages of  contracting  with  local  companies  in  the  towns 

been  found  by  the  generating  company.  In  all  small 
IS  there  is  a  sentiment  existing  against  the  larger  town 
le  county,  and  where  a  generating  station  makes  the 
■t-lighting  contract  and  collects  all  lighting  bills,  friction 
lused  between  the  inhabitants  of  the  small  town  as 
list  the  central  generating  company,  while  if  local 
:al  is  interested  in  the  small  town,  street-lighting  con- 
is  are  easily  made  and  the  enmity  existing  in  the  small 
I  against  the  larger  is  avoided.  In  addition,  the  gen- 
ng  company,  being  located  at  some  distance  from  the 
umers  in  such  towns,  cannot  be  in  as  close  touch  with 
situation  as  can  a  local  company.  Where  possible,  two 
lore  towns  are  included  under  the  same  superintendent 

though  owned  by  different  serving  companies,  and  the 
rating  company,  having  only  its  transmission  line  to 
itain,  is  able  at  a  minimum  of  expense  to  look  after  its 
ice,  while  the  local  company,  having  only  its  local  lines 
»ok  after  and  bills  to  collect,  is  enabled  to  give  better 
ice  to  the  consumer. 

le  local  companies  in  these  towns  do  not  enter  into 
field  of  wiring,  but  give  the  matter  of  selling  supplies 
wiring  of  houses  into  the  hands  of  the  superintendent, 

buys  the  material  and  makes  the  profit  on  such  work 
devotes  sufificient  of  his  time  to  the  local  company  to 

the  meters,  collect  the  bills  and  make  the  necessary 
lections.     In   this   way   the   local   company    avoids    the 

cost  of  superintendence,  and  the  superintendent,  be- 
in  business  for  himself,  has  an  incentive  to  pushing- 
business  of  the  local  company,  all  of  which  inures  to 
benefit  of  the  generating  company,  as  the  more  in- 
ations  are  made  the  more  energy  will  be  consumed 
the  larger  the  income  of  the  generating  company. 
I  a  town  of  700  people,  which  started  business  in  1910, 
r   fifteen    months   of    operation,   a   net   gain   of   $1,400 

shown  after  payment  of  all  expenses  and  for  the 
■gy  used.  The  capitalization  was  about  $6,600,  the 
pany  owning  the  line  to  the  generating  station.  Start- 
with  no  business,  this  company  had  at  the  end  of  fif- 

months  seventy-two  customers  upon  its  books,  in 
lion   to   the    street   lighting,    which   paid    in    excess   of 

00  per  year. 

1  all  of  these  towns  a  minimum  charge  of  $1  per  montii 
isisted  upon  and  collected. 

/'here  the  energy  is  transmitted  by  the  generating  com- 
y  to  the  corporation  line  of  the  municipality  served, 
generating  company  charges  4.5  cents  per  kw-hour  at 

corporation    line.     On    strictly    motor    installations    in 
1  towns,  a  rebate  of  i  cent  per  kw-hour  is  given  on  the 
1  readings  of  the  meter  of  such  installations, 
/hen  necessary,  the  generating  company  takes  stock  in 

local  company  but  relies  upon  its  contract  with  the 
1  company  for  holding  its  business,  which  contract  is 
he  following  form  : 

Contract  between  the  Greenville  F.lectric  Light  &  Power 
ipany   and   the  Lighting   Company   for   furnish- 


ing electric  energy  for  light,  heat,  power  and  other  pur- 
poses  at  ,   Ohio. 

"This  contract,   made   this  day   of  ,    1912, 

between  the  Greenville  IClectric  Light  &  Power  Company, 
its  successors  and  assigns,  as  party  of  the  first  part,  and 

the  Lighting  Company,   its   successors  and  assigns, 

as  party  of  the  second  part,  witnesseth : 

"That  party  of  the  first  part,  now  engaged  in  the  oper- 
ating of  an  electric  light  plant  at  Greenville,  Ohio,  agrees 
to  furnish  to  party  of  the  second  part  electric  energy  for 
light,   heat,  power  and   other  purposes  at  the  corporation 

line  in  the  town  of  ,  Darke  County,  Ohio,  upon  the 

following  conditions : 

"First. — Said  party  of  the  second  part  shall  purchase 
from  party  of  the  first  part  all  electric  energy  used  or  sold 
by  it,  its  lessees  and  assigns,  during  the  full  term  of  this 
contract. 

"Second. — Said  party  of  the  first  part  shall  construct  and 
own  the  transmission  lines  for  transmitting  said  energy 
from  its  station  in  Greenville,  Ohio,  to  the  corporation  line 

in  the  town  of ,  Darke  County,  Ohio,  and  shall  keep 

said  lines  in  good  operative  condition  and  maintain  the 
same,  furnishing  all  labor,  material  and  repairs  needed  in 
the  construction  and  the  proper  maintenance  of  said  line. 
Said  party  of  the  first  part  shall   also  transform  the  emf 

at  the  corporation  of ,  Darke  County,  Ohio,  from  the 

high  voltage  used  in  transmitting  to  2300  volts  or  such 
other  voltage  as  may  be  agreed  upon  by  both  parties  to 
this  contract. 

"Third. — Said  electric  energy  so  furnished  by  said  party 
of  the  first  part  to  party  of  the  second  part  is  to  be  single- 
phase  alternating  current,  60  cycle  and  2300  volts,  unless 
another  voltage  is  agreed  upon  between  said  parties.  Said 
energy  is  to  be  furnished  continuously  throughout  the 
twenty-four  hours  of  each  day  excepting  Sunday,  at  which 
time  service  may  be  discontinued  during  daylight  at  option 
of  the  party  of  the  fiirst  part,  and  in  case  of  accident  or 
other  unavoidable  casualty,  necessitating  the  shutting  down 
of  the  machinery  of  party  of  the  first  part,  or  an  interrup- 
tion of  the  service  on  said  transmission  line  by  repairs  or 
by  unavoidable  accident,  this  contract  shall  not  be  abrogated 
nor  shall  party  of  the  first  part  be  liable  to  party  of  the 
second  part  or  to  its  patrons  for  loss  of  time  caused  by 
such  shutting  down  or  accident,  and  said  party  of  the  first 
part  shall  have  a  reasonable  time  in  which  to  make  the 
necessary   repairs. 

"Fourth. — Said  party  of  the  second  part  shall  pay  to 
party  of  the  first  part  for  such  service  and  electric  energy 
the  sum  of  4j^  cents  per  kw-hour,  the  same  to  be  meas- 
ured after  the  voltage  has  been  stepped  down  from  the 
high  voltage  transmitted  to  2300  volts  or  such  other  volt- 
age as  may  be  agreed  upon  i)etween  said  parties.  Such 
meter  for  such  measurement  is  to  be  furnished  by  party 
of  the  first  part  and  to  be  at  all  times  accessible  for  read- 
ing to  both  parties  to  this  contract,  and  party  of  the  sec- 
ond part  shall  have  the  right,  at  its  option,  to  install  a 
check  meter  upon  said  measured  line,  which  meter  shall 
be  so  placed  as  to  be  read  by  both  parties  at  their  option. 
Payment  for  all  energy  furnished  to  party  of  the  second 
l)art  shall  be  made  monthly  on  the  fifteenth  day  of  the 
month  following  the  service. 

"Fifth. — In  case  the  progress  of  the  electrical  industry 
shall  be  such  as  to  require  improved  service,  then  said 
party  of  the  first  part  shall  have  the  right  to  adopt  such 
improved  service  in  such  manner  as  least  to  inconvenience 
said  party  of  the  second  part.  In  case  such  change  will 
create  an  added  cost  to  party  of  the  second  part,  then  the 
consent  of  party  of  the  second  part  shall  be  had  to  such 
change. 

"Sixth. — This  contract  shall  be  for  a  period  of  ten  years 

beginning  on   the  day      of  .    1912,   and   shall 

not  be  assignable  by  party  of  the  second  part  without  the 
written  consent  of  party  of  the  first  part,  and  said  party 
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of  the  sccoiul  pari  shall  not  lease  it.s  lines  to  any  one  else 
for  operation,  unles.s  such  lease  be  approved  by  party  of 
the  first  part.  This  contract  may  be  extended  for  five 
years  beyond  the  ton  years  contracted  for  at  the  option  of 
party  of  the  second  part  by  {giving  notice  to  jiarty  of  the 
first  part  within  ninety  days  from  the  termination  of  this 
agreement. 

"Seventh. —  It  is  tiirtlier  understood  and  agreed  that 
party  of  the  first  part  shall  not  be  liable  for  any  accident 
or  damage  to  any  person  or  property  that  shall  happen 
beyond  the  lines  of  party  of  the  first  part,  and  party  of  the 
second  part  shall  not  be  liable  for  any  accident  or  damage 
that  may  occur  to  persons  or  property  along  or  on  the 
lines  of  party  of  the   first   part. 

"Eighth. — In  the  installation  of  motors  on  the  lines  of 
party  of  the  second  part  it  shall  require  such  starting  de- 
vices to  be  used  as  will  prevent  as  far  as  possible  any  inter- 
ference with  the  regulation  of  the  voltage  of  both  parties. 

'"Ninth. — Tt  is  further  agreed  between  the  parties  to  this 
contract  that  installations  for  the  sale  of  energy  for  motor 
service  shall  be  kept  separate  and  distinct  from  lighting 
installations,  and  party  of  the  first  part  shall  have  the  right 
at  any  time  to  test  and  check  up  meters  used  by  party  of 
the  second  part  in  measuring  energy  for  such  motor  instal- 
lations, and  party  of  the  second  part  agrees  that  said  meters 
shall  be  kei)t  accurate  and  in  good  condition,  and  for  the 
energy  used  in  such  motor  installations  party  of  the  second 
part  shall  have  a  rebate  of  i  cent  per  kw-hour  from  the 
4.5-cent  price.  The  manner  in  which  such  consumption 
of  energy  for  such  motor  installations  shall  be  kept  account 
of  shall  be  as  follows :  The  total  consumption  of  such 
motor  installations  in  any  month  shall  be  settled  for  at  the 
rate  of  3.5  cents  per  kw-hour,  the  total  amount  of  such 
energy  consumption  by  motor  to  be  deducted  from  the 
total  reading  of  the  meter  that  registers  all  energy  used 
by  party  of  the  second  part,  and  the  remainder  to  be  gov- 
erned by  the  price  herein  stipulated  of  4.5  cents  per  kw- 
hour. 

"In  witness  whereof  the  parties  have  hereunto  set  their 
hands  this  day  of  .  1912." 

As  will  be  noted  from  the  above  contract,  the  small 
towns  get  the  benefit  of  city  service  the  equivalent  of 
which  it  would  be  impossible  to  have  by  operating  gener- 
ating stations  of  their  own. 

The  experience  of  three  years  with  a  line  serving  Brad- 
ford and  Gettysburg,  Ohio,  has  demonstrated  the  neces- 
sity of  "building  a  line  so  as  to  be  absolutely  clear  from 
interference  with  trees.  It  has  also  demonstrated  the 
necessity  of  having  the  highest  class  of  transformers  so 
that  the  transformer  losses  will  be  as  low  as  possible. 

While  it  should  be  desirable  for  a  generating  company 
to  have  the  local  companies  build  a  transmission  line  to 
their  switchboard,  yet  it  was  found  by  this  company  that 
such  construction  limited  the  future  business  of  the  gen- 
erating company,  as  the  owners  of  the  transmission  line 
often  did  not  care  to  extend  to  other  towns  further  on, 
and  in  that  way  the  generating  company  was  blocked  from 
extending  its  lines  into  what  would  be  profitable  territory. 
By  owning  the  transmission  line  and  adding  i  cent  per 
kw-hour  to  cover  the  losses  in  transmission,  the  generat- 
ing company  has  avoided  this  difficulty. 

No  farmers  as  yet  are  obtaining  energy  from  the  high- 
tension  lines.  The  Greenville  company  is  serving  some 
farmers  on  2300-volt  lines  leading  from  2.5  to  3.5  miles 
from  the  station  to  large  public  buildings,  namely,  the 
County  Infirmary  and  Children's  Home.  About  a  dozen 
farmers  are  using  the  service  and  it  is  found  that  their  bills 
average  about  $1.50  per  month.  It  is  found  that  the  farm- 
er is  not  slow  to  take  up  electrical  appliances,  and  in  every 
installation  the  farmer  uses  at  least  one  flatiron  in  addi- 
tion to  his  lamps. 

The  centralization  of  the  generation  of  electricity  in  large 
plants  and  transmission  of  the  same  to  serve  smaller  com- 


munities is  sure  to  become  universal  in  this  country,  a 
the  service  which  can  be  supplied  by  a  generating  plant  i 
a  small  town  is  so  inadecjuate  and  so  far  behind  the  time 
that  the  public  will  not  be  content  with  it.  An  <x|)eri 
eiice  of  three  and  a  half  years  has  demonstrated  that  wher 
care  and  attention  arc  bestowed  upon  the  line  transmiltin 
the  energy  the  service  is  practically  continuous  withov 
interruption. 


OIL  ENGINES  FOR  CENTRAL-STATION  PRIME 
MOVERS. 


t 


I 


An  interesting  sununary  of  the  types,  properties  an 
special  qualifications  of  the  various  oil  engines  now  aval 
able  in  the  American  market  was  presented  by  Mr.  liif. 
D.  Jackson,  consulting  engineer,  St.  Paul,  Minn.,  in  a  papt 
on  the  subject  of  "Oil  and  Other  Internal-Combustion  Ei 
gines"  read  before  the  Minnesota  I'^lectrical  Association  ; 
Minneapolis,  March  20. 

Oil  engines  in  general  are  divided  into  two  classes,  sai 
Mr.  Jackson,  the  instantaneous-explosive  type  and  that  i 
which  pure  air  is  first  highly  compressed  and  the  liquid  fu 
in  atomized  form  injected  during  about  10  per  cent  of  t\ 
combustion  stroke,  the  fuel  being  vaporized  and  burne 
without  explosion,  owing  to  the  heat  of  compression.  1 
the  first  class  of  engines  compression  cannot  be  carried  b 
yond  60  lb.  or  70  lb.  per  square  inch  owing  to  the  danger  ( 
pre-ignition,  unless  water  is  injected.  Hence  the  term  "lo\ 
pressure  engine"  is  given  to  this  class.  In  the  second  clas 
however,  since  only  pure  air  is  compressed,  compression 
carried  up  to  500  lb.  or  800  lb.  per  square  inch,  equivale: 
to  1000  deg.  Fahr.  Low-pressure  engines  are,  of  cours 
less  expensive  in  construction  and  less  economical  of  fu 
than  the  high-pressure  engines.  Descriptions  of  types  ( 
the  two  general  classes  follow : 

The  Fairbanks-Morse  oil  engine,  which  is  of  the  I 
pressure  type,  is  made  for  central-station  servive  in  50' _ 
8o-hp,  loo-hp,  150-hp  and  200-hp  sizes.  It  runs  on  gasoliti 
naphtha,  benzine  and  the  kerosene  oils  down  to  a  39  de 
Baume  distillate,  the  fuel  spray  being  heated  and  vaporizi 
by  the  exhaust  gases.  The  mixture  is  ignited  by  electr 
spark,  pre-ignition  being  prevented  by  injection  of  wate 
The  fuel  consumption  per  bhp-hr.  on  39  deg.  distillate  1 
low-grade  kerosene,  costing  4;^  cents  per  gal.,  delivered, 
the  Minnesota  territory)  is  0.13  gal.  or  0.90  lb.,  a  fuel  co 
of  0.585  cent.  The  200-hp  engine  weighs  200  lb.  per  ■ 
and  costs  approximately  $40  per  hp,  f.o.b.  factory  at  Belcf 
V^is. 

The  Covington  oil  engine,  built  by  the  Covington  AC) 
chine  Company,  Covington,  Ky.,  is  of  the  low-pressure  tyi 
and  is  made  in  50-hp  single  units  and  loo-hp  twin  units, 
may  be  run  on  distillates  down  to  24  deg.  Baume  or  0.9 
specific  gravity.  Explosion  is  produced  by  heat  from  tl 
vaporizer  cap  and  that  added  by  the  compression  strok 
The  vaporizer  retains  the  products  of  combustion,  protectii 
the  cylinder  walls  and  piston  rings  from  carbon  deposit 
The  maximum  pressure  in  the  cylinder  rises  to  180  lb.  p 
square  inch.  A  high-speed  governor  varies  the  fuel-pun 
stroke  by  altering  its  fulcrum.  On  solar  oil,  a  by-produ 
distillate  of  about  32  deg.  Baume,  sold  by  the  Gulf  Refinii 
Company,  for  which  this  engine  is  probably  best  adapte 
consumptions  as  low  as  0.73  lb.  or  i.io  gal.  per  hp-hr.  ha 
been  obtained  at  rated  load.  This  oil  contains  18,600  he 
units  per  lb.  and  in  tank  cars  at  Minneapolis  costs  abo 
4  cents  per  gallon,  making  the  fuel  cost  per  bhp-hr.  0.40  cei 
with  a  thermal  efficiency  of  18.8  per  cent.  The  guarante 
of  the  company,  however,  call  for  i  lb.  of  oil  per  bhp-1 
The  weight  of  the  loo-hp  Covington  engine  is  appror 
mately  260  lb.  per  hp,  and  it  costs  $49  per  hp.  f.o.b.  Covin 
ton,  Ky. 

The  Mietz  &  Weiss  oil  engine,  made  in  sizes  from  2  hpj 
400  hp,  is  a  low-pressure  engine,  although   the  maxind 
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ider  pressures,  due  to  heat  of  combustion,  rise  to 
lb.  per  square  inch.  It  is  offered  to  run  on  alcohol, 
le  oil  and  its  distillates,  but  from  an  operating  stand- 
t  apparently  the  best  results  are  obtained  with  the  so- 
ld "solar  oil."  On  the  forward  stroke  air  is  compressed, 
)rt,  opened  by  the  piston,  allowing  it  to  pass,  with  the 
m  generated  in  the  water  jacket,  to  the  combustion 
e.  At  the  same  time,  the  exhaust  port,  opened  by  the 
)n,  discharges  the  products  of  the  previous  combustion. 
1  is  injected  by  a  small  pump  and  mixed  in  the  cylinder 
I  air  and  steam,  on  completion  of  the  compression 
ke,  the  mixture  of  air,  oil  vapor  and  steam  being  auto- 
ically  exploded  because  of  compression.  On  solar  oil, 
:onsumption  at  full  load  is  0.75  lb.,  a  cost  of  0.4  cent  per 
•hr.  On  oil  of  34  deg.  Baume  factory  tests  have  shown 
)nsumption  of  0.64  lb.  per  bhp-hr.,  corresponding  to  a 
mal  efficiency  of  over  21  per  cent.  The  loo-hp  engine 
jhs  230  lb.  per  hp  and  costs  $55  per  hp,  f.o.b.  New 
k. 

he  Hornsby-Akroyd  engine,  another  low-pressure  nia- 
e,  is  made  by  the  De  La  Vergne  Machine  Company, 
r  York,  in  sizes  from  10  hp,  single-cylinder,  up  to 
hp,  two-cylinder.  Claims  are  made  that  it  will  run 
<erosene  or  any  of  the  crude  oils,  but  most  excellent 
Its  are  obtained  by  using  distillates,  24  deg.  Baume  or 
ter,  containing  18,000  heat  units  or  more  per  pound  and 
ish  point  between  100  deg.  and  250  deg.  The  heai  of 
vaporizer  cap  ignites  the  mixture.  Maximum  cylinder 
sures  approximate  190  lb.  per  square  inch  at  the  moment 
:xplosion.  The  fuel  consumption  approximates  0.75  lb. 
bhp-hr.,  using  24  deg.  distillate,  although  the  guarantees 
for  I  lb.  The  lOO-hp  engine  costs  $44  per  hp,  f.o.b. 
ory. 

he  American  Diesel  engine,  as  built  by  the  Busch- 
:er  Brothers  Diesel  Engine  Company,  St.  Louis,  is  de- 
ed to  operate  on  either  crude  oil  or  its  distillates,  pre- 
bly  the  cheaper  grades.  During  the  compression  stroke 
;  air  in  the  cylinder  is  compressed  to  500  lb.  per  square 
1,  the  temperature  resulting,  1000  deg.  Fahr.,  being 
cient  to  ignite  any  form  of  crude  or  refined  oil.  A 
"ge  of  oil  and  compressed  air  at  750  lb.  to  1000  lb.  pres- 
:  is  then  blown  into  the  red-hot  air  in  the  cylinder,  this 
ction  continuing  for  about  10  per  cent  of  the  expansion 
ke.  The  hot  gases  then  expand  until  when  the  piston 
traveled  90  per  cent  of  its  stroke  the  exhaust  valve 
ris.  The  last  stroke  of  the  cycle  is  the  usual  scavenging 
ke.  The  temperature  of  the  exhaust  is  normally  about 
deg.  Fahr.  The  manufacturer  guarantees  that  con- 
iption  shall  not  exceed  8  gal.  per  100  bhp-hr.  at  loads 
veen  50  per  cent  and  full  rating.  With  crude  oil  at 
'325  per  gal.  delivered  in  the  Minnesota  territory,  the 
:  of  fuel  would  be  something  over  $0.0025  per  bhp-hr. 
:  oil.  however,  must  be  not  heavier  than  19  deg.  Baume, 
>t  be  free  from  acid  and  foreign  matter  and  contain  not 
■e  than  0.33  per  cent  of  sulphur  or  water.  The  weight 
ies  from  300  lb.  to  450  lb.  per  hp,  depending  on  the  size 
the  engine.  The  170-hp  engine,  running  at  200  r.p.m., 
ghs  380  lb.  per  hp  and  costs  $70  per  hp  f.o.b.  factory, 
ier  working  conditions  at  or  near  full  load,  the  American 
sel  engine  should  develop  i  bhp-hr.  on  0.5  lb.  of  oil, 
responding  to  a  thermal  efficiency  of  about  30  per  cent, 
'he  Atlas  crude  oil  engine,  built  by  the  Atlas  Engine 
npany,  Indianapolis,  Ind.,  in  sizes  of  300,  450,  600  and 
bhp,  is  similar  in  principle  to  the  Diesel  type. 
he  De  La  Vergne  Type  F.  H.  engine  is  a  combination  of 
Diesel  principle  with  the  hot  vaporizer-cap  arrangement 
the  Hornsby-Akroyd  engine.  The  air  in  the  cylinder 
;ompressed  to  300  lb.  instead  of  500  lb.  as  in  the  Diesel 
ine.  As  the  resultant  temperature  will  not  ignite  the 
the  latter  is  sprayed  by  air  at  600  lb.  pressure  across 
combustion  chamber  into  the  hot  bulb  heated  by  previous 
itions.  An  explosion  takes  place,  causing  a  pressure  rise 
ibout  500  lb.  in  the  cylinder,  followed  by  combustion  at 


constant  pressure.  In  starting  the  engine  the  vaporizer  is 
heated  by  a  kerosene-oil  blast  lamp,  requiring  about  fifteen 
minutes.  Owing  to  the  method  of  ignition  above  described, 
the  manufacturers  claim  that  the  requirements  of  their  en- 
gine arc  less  severe  than  the  Diesel  type  and  apparently  do 
not  wish  to  have  their  engine  classed  with  the  high-pressure 
engines.  By  a  starting  lever  which  relieves  compression 
the  De  La  Vergne  engine  starts  on  about  150  lb.  air  pres- 
sure. The  weights  of  the  De  La  Vergne  engine  average 
over  400  lb.  per  hp,  and  its  cost  is  ap])roximately  $70  per  hp, 
f.o.b.  factory. 

The  fuel  guarantees  arc  very  low,  0.60  lb.  per  bhp-hr.,  at 
full  load,  with  oils  not  heavier  than  18  deg.  Baume.  Con- 
sumptions as  low  as  0.374  lb.  of  oil  per  hp-hr.  have  been 
obtained  in  test.  The  manufacturer  claims  that  this  is  the 
only  oil  engine  on  the  market  which  will  run  satisfactorily 
on  oils  as  heavy  as  16  deg.  Baume. 

Comparisons  drawn  between  the  low-pressure  and  high- 
pressure  oil  engines  show  that  the  fuel  consumption  of  the 
low-pressure  engine  is  from  50  to  100  per  cent  greater  than 
that  of  the  high-pressure  engine  at  full  rated  load,  and  at 
light  loads  this  difference  becomes  still  greater.  The  low- 
pressure  engines  have  limitations  as  to  the  gravity  of  the 
oil  suitable,  ranging  from  39  deg.  Baume  for  the  Fairbanks- 
Morse  type  of  engine  to  24  deg.  Baume  as  an  average  for 
the  other  types  of  low-pressure  engines.  In  other  words, 
the  low-pressure  engines  are  practically  limited  to  the  dis- 
tillates, while  the  high-pressure  engines  may  be  operated 
on  the  crude  oils  within  tlie  limitations  that  have  been  given. 
The  weight  per  hp  of  the  low-pressure  engines  averages 
30  per  cent  less  than  for  the  high-pressure  engines,  the  cost 
averaging  also  about  30  per  cent  less.  The  speeds  of  the 
low-pressure  engines  are  higher  than  the  speeds  of  the 
high-pressure  engines.  The  low-pressure  engines  require 
more  cooling  water  per  bhp-hr.  than  do  the  high-pressure 
engines. 

In  comparing  steam,  producer-gas  and  oil  engines  build- 
ers sometimes  abuse  the  term  "thermal  efficiency,"  which 
is  simply  the  ratio  of  output  to  input  in  terms  of  heat  units. 
Thus  it  is  stated  that  steam  plants  have  a  thermal  efficiency 
of  6  to  20  per  cent,  producer-gas  plants  an  efficiency  of 
15  to  23  per  cent,  while  oil  engines  have  a  thermal  efficiency 
of  30  to  33  per  cent  for  the  high-pressure  type.  However, 
the  cost  of  fuel  per  heat  unit,  say  for  coal  or  lignite  in  the 
steam  or  producer-gas  plant,  may  be  widely  different  from 
the  costs  per  heat  unit  of  oil  for  the  oil  engine,  so  that 
such  comparisons  stated  only  on  a  basis  of  thermal  effi- 
ciency, with  fuels  of  totally  different  character,  availability 
and  cost,  are  misleading  for  practical  considerations. 

In  comparing  liquid  fuels,  statements  as  to  relative  thermal 
efficiencies  obtained  with  the  different  fuels  are  also  likely 
to  give  false  impressions.  Thus,  when  gasoline  is  used 
for  a  liquid  fuel  in  an  internal-combustion  engine,  the 
thermal  efficiency  may  run  as  high  as  22  per  cent,  as  shown 
by  government  tests,  while  the  same  engine  using  alcohol 
will  show  a  thermal  efficiency  of  34  per  cent.  However, 
gasoline  at  a  thermal  efficiency  of  22  per  cent,  costing  12 
cents  per  gal.,  is  a  vastly  better  proposition  than  alcohol 
with  a  thermal  efficiency  of  34  per  cent  and  costing  44 
cents  per  gal. 

Thermal  efficiencies  are  therefore  of  value  only  when  the 
comparisons  are  made  on  the  same  fuel  or  when  the  thermal 
efficiencies  are  multiplied  by  the  cost  factor  of  the  fuel. 

The  cost  of  a  complete  high-pressure  oil-engine  plant  of 
500-hp  rating  will  average  about  25  per  cent  greater  than 
a  simple  Corliss  or  high-speed  compound  steam  plant,  run- 
ning condensing,  with  hand-fired,  water-tube  boilers.  The 
first  costs  of  a  low-pressure  oil  plant  will,  as  a  rule,  average 
less  than  for  the  steam  plant  above  described. 

The  high-compression  oil  engine,  with  its  high  fuel 
economy  and  high  first  cost,  is  necessarily  a  "high-load- 
factor"  machine;  that  is.  it  must  be  operated  at  a  high  load- 
factor  to  obtain  better  economic  results  than  its  less  costly 
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and  less  icDiiiMiuc.il  (.(tiiipfiiiDrs,  hi-iMiisi-  its  li.\ci|  cliargfs, 
interest,  depreciatinii.  iiiMiraiicc  .iiid  taxes  arc  rel.itivcly 
inncli  Iii^lier  tliaii  its  fuel  costs.  The  iiij^li  pressure  oil 
engine  can  tlierelore  show  its  best  results  when  used  for 
industrial  purposes  such  as  operating  factories,  mills,  etc., 
tn  wherever  there  is  a  high  load-factor.  .\>  a  reserve 
lor  water-power  and  as  a  i)eak-load  unit  it  fretpiently  can 
not  show  the  economic  results  of  the  low-pressure  oil 
*nu;iiu'.  I'lie  low-pressure  engine  more  nearly  approaches 
>teani  operatinn  in  its  economic  characteristics,  with  its 
lower  first  co>t   ami   Inwer   fuel  economv. 

I  he  proper  choice  of  oil  engines  should  therefore  be 
based  on  considerations  of  first  cost  of  the  plant,  fuel  con- 
sumption, i)rice,  source  and  stability  of  supply  of  the  oil 
Inel,  load-factor  ami  percentage  of  load  at  which  the  engine 
\\  ill    oiiirlh     run. 


THE    INSTALLATION    OF  ELECTRIC   APPARATUS. 


1)Y  EVERARD   BrOWiS'. 

The  installation  of  electric  apparatus  .should  bo  so  gov- 
erned that,  so  far  as  possible,  the  danger  of  fire  resulting 
trom  its  use  will  be  minimized  and  at  the  same  time  the 
greatest  degree  of  safety  for  employees  provided.  In  addi- 
tion to  this  it  should  be  made  with  a  view  to  reducing  to 
the  lowest  degree  all  troubles  and  repairs  which  are  usually 
attended  by  shut-downs  and  expense.  Strict  supervision 
should  be  observed  in  this  respect,  no  matter  whether  the 
installation  is  made  by  the  company  or  by  the  contractor. 
While  it  is  true  that  the  state  and  local  laws  governing 
each  class  of  work  must  be  complied  with  in  every  respect, 
nevertheless  there  are  many  little  so-called  "kinks"  that 
may  be  introduced  that  will  be  of  benefit  to  both  owner 
and  operator. 

It  should  be  self-evident  that  workmanship  and  material 
cannot  be  too  good.  The  cost  of  a  good  installation  is 
very  little,  if  any,  higher  than  that  of  a  poor  one,  and  the 
reduction  in  operating  costs  will  amply  justify  it.  Further- 
more, the  attendants  will  take  more  pride  in  a  neat,  sub- 
stantial and  workmanlike  installation  and  will  give  it  more 
attention  and  better  care  than  they  will  a  poor  one.  All 
joints  and  splices  in  wires  or  cables  should,  without  the  use 
of  solder,  be  equal  in  mechanical  strength  and  electric  con- 
ductivity to  the  conductor  in  which  such  joints  occur.  They 
should  also  be  well  soldered  and  should  have  an  insula- 
tion not  less  than  that  on  the  conductor  itself.  Good  prac- 
tice also  demands  that  no  wires  or  conductors  carrying 
electric  current  be  permitted  to  come  in  contact  with  in- 
flammable material  other  than  their  own  insulation.  When 
burying  wires  under  ground  there  is  danger  of  their  becom- 
ing broken  because  of  the  settling  of  the  ground  or  from 
heavy  weights  passing  over  them.  To  eliminate  this  danger 
the  buried  wires  should  be  slack  enough  to  allow  for  any 
settling  that  may  occur. 

When  conduit  is  used  in  a  power  station  it  is  advisable 
to  consider  it  as  a  mechanical  and  fire  protection  only,  not 
as  an  insulation,  and  only  circuits  carrying  the  same  kind 
of  current  at  the  same  differences  of  potential  should  be 
run  in  one  conduit.  Junction  and  service  boxes,  fittings, 
etc.,  of  metal  or  other  non-combustible  material  are  advo- 
cated. This  also  applies  to  boxes  for  the  protection  of 
switches,  fuses  or  other  live  parts.  Suitable  means  for 
locking  the  switches  open  should  be  provided  for  the  pro- 
tection of  men  working  on  the  apparatus  controlled,  and  in 
all  cases  single-throw  knife  switches  should  be  installed  so 
that  the  force  of  gravity  will  tend  to  open  rather  than 
close  them.  Double-throw  switches  may  be  mounted  hori- 
zontally or  vertically  as  preferred.  To  further  the  safety 
of  the  men  when  working  on  the  circuit  or  apparatus  it  is 
advisable  to  have  disconnecting  switches  intended  to  be  used 
only  when  power  is  not  being  transmitted.  They  should  be 
of  strong  and  rigid  construction  and  allow  closing  on  live 


circuits  with  a  (juick  motion  and  a  good  conduit.  Ih 
can  he  safely  operated  by  ;i  hook  with  a  dry  wooden  Ii.iik 
ol  s.ifc  length,  which  should  always  be  easily  acce^sib 
I  Ik-  use  of  opi-n  fuses  is  always  a  scnirce  of  danger,  at 
the  plug  or  c;irtrid).;c  type,  as  conditions  diiii.iiid, 
j)referable. 

Lightning  arresters  of  approveil  design  are  a  iiecessa 
part  ol  all  electric  install.itioii,  and  in  putting  them  in  goi 
ground  connections  are  most  iniportanl  and  no  attcni 
should  \)v  m.ide  at  econonnzing  m  this  resj^ect.  I  hev  a 
usually  located  in  easily  accessible  places  at  a  sunicit 
distance  from  wires  and  (jther  intlammable  material 
prevent  danger  from  fire.  If  this  is  not  practicable,  hoi 
ever,  they  may  be  protected  by  suitable  non-combustih 
barriers.  A  thorough  ins])ection  of  them  at  least  once 
month  and  also  immediately  after  any  electrical  stor 
should  be  made  imperative. 

Another     important     consideration     in     connection     \vi 
electric  power  plants  is  that  of  i)roperly  grounding  all  stt 
buildings,    poles    or     towers,    metallic    conduits,    etc.,    ai 
failure  to  observe  this  point  may  result  in  fire,  accident 
even  loss  of  life.     Usually  two  grounding  places  are  pr 
vided    for   steel  buildings  of  ordinary   size,   but   for  larg 
buildings  the  number  of  grounds  should  be  in  proportit 
There  are  several  ways  in  which  suitable  grounds  may 
made,  such  as  putting  a  large  copper  plate,  surrounded 
from   12  in.  to   i8  in.  of  crushed  coke,   in  ground  that 
permanently  damp,  or  putting  in  a  steel  plate,  casting 
bunch  of  copper  strap  similarly  embedded.     A  good  cc 
nection  of  the  wires  to  the  embedded  mass  should  be  mad 
otherwise    the    purpose    of    the    installation    is,    to    a    lar 
extent,  lost. 


A  WATER-POWER  ICE  PLANT  NEAR  JOPLIN,  M 


In  combination  with  its  Grand  Falls  water-power  pla 
situated  4  miles  southwest  of  Joplin,  Mo.,  the  Empire  D 
trict  Electric  Company  operates  a  25-ton  raw^-water 
factory  whose  output  is  shipped  by  rail  into  Joplin  a 
there  wholesaled  to  a  dealer.  This  unusual  location  for 
ice  plant  is  explained  by  the  history  of  the  Grand  Falls  s; 
First  developed  as  a  water-power,  a  steam  auxiliary  v 
later  found  necessary  and  added,  and  then  an  ice  plant  v 
logically  combined  with  the  steam-engine  operation.  I- 
lowing  the  construction  of  the  modern  steam  stations 
the  Empire  system,  the  Grand  Falls  steam  machinery  vi 


Fig.    1 — Plan    of   Grand    Falls   Water-Power   and    Ice   Plant. 

dismantled,  leaving  the  water-power  and  ice-making  eqi  >■ 
ment  now  in  service. 

Fig.  I  shows  the  arrangement  of  the  water-power  d 
ice-making  departments,  operating  from  separate  shas, 
which  are  so  aligned  and  speeded  that  they  can  be  couj^d 
if  desired.  The  main  6-in.  water-power  shaft  is  rope-dri  n 
by  one  850-hp  Lefifel  turbine  and  one  300-hp  Trump  turbd 
and  drives  in  turn  a  direct-connected  Westinghouse  500- v. 
6600-volt,    25-cycle,    three-phase    alternator    and    a    resce 
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o-k\v,  two-pliase  Stanley  inductor  alternator.  The  5-in. 
:-plant  shaft  is  belt-driven  by  a  125-hp  Westinghouse 
oo-volt,  25-cycle,  three-phase  motor.  From  it  are  oper- 
;d  a  York  twin-vertical  anmionia  compressor  producing 
tons  of  refrigeration  per  day ;  a  5-in.  by  8-in.  Dean 
plex  water  pump  running  at  50  r.p.ni.,  which  |)rovi(les  all 
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Check  Valve 

(.    2 — Section    Through    Can,    Showing    Successive    Cores    During 
Freezing. 

;  plant  circulating  and  icc-niaking  supply,  and  a  12-in.  by 
-in.  simple  air  compressor  delivering  air  at  80  lb.  pres- 
re.  The  shaft  coupling  between  the  water-power  and  ice- 
iking  sections  makes  it  possible  to  drive  the  ice  plant 
'ectly  from  the  waterwheels  in  case  of  any  accident  to  the 
■ctrical  machinery.  Although  several  of  the  smaller 
xiliaries  are  motor-driven,  the  operation  of  the  ammonia, 
Iter  and  air  pumps  directly  from  the  waterwheels  would 
able  a  freeze  already  started  to  be  completed,  in  spite  of 
metrical  interruption.  In  times  of  drought,  when  the  water 
pply  is  not  sufficient  to  drive  the  ice  plant,  the  latter  can 

operated  back  over  the  33,000-volt  system  from  other 
terconnected  steam  plants.  The  freezing  tank  and  ice- 
)rage  rooms  are  contained  in  a  separate  building  adjoin- 
g  the  machinery  building. 

Raw  water  taken  from  the  headrace  is  used  for  ice  mak- 
g.  The  triplex  circulating  pump  mentioned  delivers  the 
pply  to  one  of  two  Sooo-gal.  settling  tanks  when  alum 
lution  is  added  to  precipitate  turbidity.     A  bucketful,  or 

gal.,  of  the  solution  usually  suffices  for  a  tankful  of 
ater,  and  this  clears  itself  ready  for  use  in  six  hours.  The 
'0  tanks  are  required  to  furnish  the  15,000  gal.  used  daily, 
id  each  container  is  thoroughly  flushed  after  emptying, 
rom  the  settling  basins  the  treated  water  passes  through  5 
.  of  sand  filter,  followed  by  a  paper  filter,  before  being 
■livered  to  the  can  room. 

The  freezing  tank  contains  361  300-lb.  cans,  each  fitted 
ith  a  %-in.  air  pipe  (Fig.  2)  opening  into  the  bottom  of 
e  can  through  a  check  valve.     The  compressor  pressure 

80  lb.  is  throttled  down  to  about  4  lb.  per  square  inch  at 
e  cans,  only  sufficient  pressure  being  required  to  deliver 
e  air  against  the  hydrostatic  head  of  the  water.     Tn  case 

failure  of  the  air  supply  the  can  check  valves  close  to 
event  siphoning  of  the  water  out  of  the  cans.  Before 
■livery  to  the  cans  the  air  is  pre-cooled  to  about  10  deg. 
ihr.,  drying  it  and  avoiding  clogging  of  the  air  pipes 
bich  would  be  caused  by  freezing  of  moisture. 
Freezing  is  carried  out  on  a  forty-eight-hour  cycle,  each 
n  being  siphoned  twice  before  being  finally  frozen  solid, 
le  cans  measure  42  in.  by  22  in.  by  ii>4  i"-.  and  during 
e  first  twenty-four  hours  a  shell  of  ice  4  in.  thick  is  built 
>  inside,  as  shown  in  Fig.  2.  The  water  from  the  center, 
ntaining  the  impurities  that  have  separated  out  from  the 
e,  is  then  siphoned  off  and  replaced  by  fresh  water.     Six 

eight  hours  later  another  3  in.  of  ice  has  been  added  in- 


side the  fir?.t  ^heli,  and  the  center  core,  i  in.  to  2  in.  thick 
and  of  the  dimensions  illustrated,  is  again  siphoned  out  and 
replaced  with  a  clean  supply.  This  core  then  freezes  solid, 
the  impurities  collecting  in  a  little  granulated  snow  cone, 
2  in.  by  4  in.  in  base  area  and  5  in.  deep,  at  the  top  of  the 
cake.  Ice  of  remarkable  purity  and  clearness  is  obtained 
in  this  way.  Xewspa[)er  small  print,  for  example,  is  read 
easily  through  the  11-in.  thickness  of  the  cakes. 

A  2-hp  motor  drives  the  freezing  tank  agitating  impellers, 
as  well  as  the  pump  which  circulates  salt  brine  from  the 
tank  through  the  coils  for  cooling  the  loading  ro(jni.  A 
separate  expansion  tank  and  a  5-hp  brine  pump  are  pro- 
vided for  the  calcium-chloride  brine  which  refrigerates  the 
four  ice-storage  rooms.  These  measure  roughly  40  ft.  by 
45  ft.  each,  and,  piled  full  of  300-lb.  cakes  while  preserving 
a  I -ft.  air  passage  at  the  walls,  the  four  rooms  will  hold 
3000  tons.  Ice  is  manufactured  at  the  Grand  I-'alls  plant 
nine  months  in  the  year,  the  surplus  being  stored  in  the  re- 
frigerated rooms  and  shipped  as  needed  during  the  warm 
season.  Under  normal  working  conditions  26  tons  to  27 
tons  of  ice  is  produced  per  day,  and  the  product  finds  a 
ready  sale  in  competition  with  the  distilled-water  ice  made 
by  three  steam-driven  ice  plants  in  Joplin. 


SIMPLE  METHODS  FOR  INCREASING  EFFICIENCY 
IN  SMALL  POWER  PLANTS. 


By  L.  B.  \\'ebster. 

The  cost  of  operation  of  any  power  plant  depends  more 
upon  the  watchfulness  of  the  men  in  charge  than  on  any- 
thing else.  No  matter  how  much  attention  has  been  given 
to  the  design  of  a  power  plant,  the  main  factor  in  deter- 
mining how  economically  it  can  produce  the  power  required 
depends  on  how  closely  its  engineers  study  operating  con- 
ditions and  on  how  much  thought  they  give  toward  im- 
proving them.  Proportioning  the  load  among  several  units 
so  that  each  unit  will  carry  its  most  economical  load  will, 
of  course,  mean  maximum  economy  for  the  plant  as  a 
whole.  In  order  to  do  this,  the  load  on  every  unit  must  be 
carefully  kept  track  of  by  means  of  log  sheets  and  load 
curves,  so  that  a  unit  can  be  put  in  operation  or  shut  down 
immediately  whenever  the  fluctuations  in  the  load  warrant 
it.     Anv  device   which   will   enable   the   load   to  be   carried 
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Fig.  1 — Automatic  Control  of   Engine  Governor. 

without  unduly  burdening  the  machines  in  operation  and 
also  render  unnecessary  the  starting  up  of  an  additional 
unit  to  carry  peaks  in  the  load  will  be  a  great  help  toward 
increasing  the  efficiency  of  the  plant. 

A  good  illustration  of  this  was  observed  in  the  improve- 
ment in  plant  operation  in  a  sewage-pumping  plant  in  a 
city  of  50.000.  A  simple  arrangement  for  making  the 
engine  governor  more  sensitive  to  variations  in  the  load 
not  onlv  made  it  possible  for  the  smaller  of  two  pumps  to 
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haiullc  the  oriliiiarv  lltnv  of  sowagc  tlirougliout  tlic  day, 
where  formerly  the  larj^er  pump  was  in  service  in  its  stead 
for  a  few  hours,  hut  also  );rtatly  reduced  the  amount  of 
attendance    recjuired    in    the   enyine-room. 

M  the  plant  in  (piestion  the  sewa^^e  of  the  city  flowed  by 
gravity  into  a  well  located  at  the  plant.  The  quantity  flow- 
ing into  the  well  fluctuated  greatly  during  short  intervals. 
l'"rom  the  well  the  sewage  was  pumped  against  an  average 
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Fig.    2 — Lamp-Signal    Control    of    Boiler    Pressure. 

head  of  about  35  ft.  by  means  of  centrifugal  pumps  con- 
nected by  belts  and  friction  clutches  to  a  line  shaft,  which 
was  in  turn  belt-driven  by  a  single-cylinder  Corliss  engine. 
The  engineer  had  to  be  constantly  watching  the  water  level 
in  the  well.  If  the  inflow-  of  sewage  increased  suddenly,  a 
larger  pump  had  to  be  put  into  service ;  if  the  rate  of  inflow 
decreased,  the  engine  had  to  be  slowed  down  to  prevent  the 
pump  from  losing  its  vacuum  by  pumping  the  well  down 
below  the  level  of  the  mouth  of  the  intake  pipe. 

Fig.  I  shows  the  method  used  to  reduce  the  fluctuations 
in  the  load  on  the  plant  by  making  the  pumping  apparatus 
more  sensitive  to  changes  in  the  quantity  of  water  to  be 
pumped.  The  weight-arm  A  on  the  engine  governor  was 
conected  to  a  float  F  on  the  surface  of  the  water  in  the 
well.  By  reason  of  the  quick  action  of  the  governor,  a 
slight  rise  in  the  water  level  would  cause  the  pump  \o  speed 
up  immediately  and  pump  out  the  increasing  inflow  of  water 
before  it  had  time  to  accumulate.  In  a  conspicuous  place 
in  the  engine-room  a  lever  L  was  placed,  one  end  of  which 
was  fastened  to  the  cord  connecting  the  float  to  the  gov- 
ernor weight-arm,  and  to  the  other  was  fixed  a  red  light  R. 
A  screen  5",  with  a  hole  in  its  center,  was  placed  in  front 
of  the  red  light.  As  long  as  the  engineer  could  see  the  red 
light  he  would  know  that  the  water  in  the  well  was  main- 
tained at  the  proper  level. 

The  improved  regulation  afforded  by  this  connection 
between  the  engine  governor  and  the  sewage  well  made  a 
saving  in  coal  and  also  a  considerable  saving  in  labor,  as 
the  engineer,  whose  time  was  formerly  devoted  entirely  to 
watching  the  pumping  operations,  was  now  able  to  do  repair 
work  in  the  engine-room. 

Another  example  of  how  a  power  plant's  efficiency  was 
increased  by  the  attention  of  those  in  charge  to  a  detail  of 
operation  is  in  a  central  station  supplying  energy  for  light- 
ing and  motor  service  to  a  city  of  40,000.  The  station  load 
is  usually  carried  by  one  or  two  large  units,  which  are 
supplied  with  steam  at  150  lb.  pressure  during  the  hours 
of  maximum  load.  A  little  experimenting  showed  the  man- 
agement that  a  good  gain  in  economy,  both  at  the  engines 
and  at  the  boilers,  would  result  from  carrying  a  reduced 
steam  pressure  during  the  periods  when  the  station  load 
was  light. 

To  keep  the  steam  pressure  regular  and  yet  allow  it  to  be 
varied  through  a  considerable  range  at  the  desire  of  the 
engineer,  a  lamp  was  posted  in  a  conspicuous  place  in  the 
boiler-room  and  connected  through  a  pair  of  contact  points 
on  the  end  of  the  weight  beam  of  a  damper  regulator  of 
the  usual  type,  which  was  located  in  the  engine-room. 
Fig.  2  shows  the  lamp  L  in  the  boiler-room  and  the  weight 


bcaiii  //  oi  tlic  (!aHii)rr  regulator,  on  the  end  oi  which  th 
tlfclric  circuit  to  the  lamp  is  completed  through  the  coi 
lacts  C".  When  the  steam  pressure  is  too  high  the  end  (. 
the  beam  will  rise  and  press  the  contacts  together,  tlnrcb 
causing  the  lamp  in  the  boiler-room  to  burn  steadily.  Whc 
the  steam  pressure  is  loo  low  the  beam  falls  and  the  lam 
goes  out.  When  the  steam  pressure  is  steady  the  beam  wi 
just  balance,  and  its  vibrations  will  "make  and  break"  tli 
contacts  C ,  which  will  cause  the  lamp  in  the  boiler-room  \ 
tlash  intermittently. 

When  the  engineer  on  duty  wishes  to  change  the  steai 
l)ressure  of  the  plant  he  shifts  the  weight  W  along  the  beai 
/^  to  a  point  corresponding  to  the  new  pressure  desire 
The  lamp  in  the  boiler-room  will  then  either  go  out  ( 
burn  continuously.  In  the  former  case  the  firemen  kno 
that  the  pressure  the  boilers  arc  carrying  is  too  low,  ar 
will  force  the  fire,  and  in  the  latter  case  they  know  th 
I)ressure  is  too  high  and  will  not  fire  quite  so  hard.  I 
soon  as  the  lamp  again  flashes  intermittently  they  kno 
that  they  have  produced  the  exact  steam  pressure  desin 
by  the  engineer. 


OPERATION  OF  DIESEL  OIL  ENGINES. 


Reports  from  a  number  of  users  of  Diesel-engine  se 
made  in  reply  to  fifty  letters  of  inquiry  sent  out  by 
prospective  purchaser,  were  summarized  by  Mr.  Earle 
Jackson,  of  St.  Paul,  before  the  convention  of  the  Mi 
nesota  Electrical  Association  held  at  Minneapolis  Mar 
20. 

One  operator  of  a  170-hp  engine  in  an  industrial  plant 
the  Minnesota  territory  reported  that  oil  cost  him  3.75  cei 
per  gallon  delivered.  Operating  at  full  load  for  ten  hoi: 
daily,  his  daily  costs  of  oil  and  lubricants  are:  Fuel  c 
$3.75;  lubricanls,  $1 ;  kerosene  for  starting,  $0.25;  total,  .' 
He  estimates  that  he  is  saving  $5  per  day  in  fuel  costs  o\ 
his  former  steam  plant.  Operating  troubles  are:  difficu 
at  times  in  starting  the  engine,  in  some  cases  resulting 
complete  loss  of  air  pressure,  which  it  requires  two  and  01 
iialf  hours  to  regain;  oil-pump  troubles,  congealing  of 
in  pipe  line  in  cold  weather,  numerous  minor  shut-dow; 
and  one  shut-down  of  two  days  due  to  a  burned-out  babbi 
The  owner  seemed  satisfied  with  his  engine,  but  would  r 
advise  its  use  in  an  electric-lighting  plant  where  continue 
operation  was  desired  unless  there  were  other  sources 
power  on  which  to  fall  back  in  case  a  shut-down  was  nee 
sitated  by  any  of  the  causes  mentioned. 

Another  user  of  an  oil  engine,  operating  an  electric  lig' 
ing  plant  in  Kansas  where  oil  costs  2  cents  per  gallon,  sta 
that  it  is  the  best  prime  mover  he  has  seen  in  his  sevente 
years  of  experience.     A  user  in  the  Minnesota  district  ( 
clared  that  he  was  in  general  satisfied  with  his  engine,  1 ; 
advised  against  its  use  as  the  only  source  of  electric  pov 
for  a  central  station.    He  reported  that  oil,  28  deg.  to  30  d  . 
Baume,  costs  him  3.6  cents  per  gallon,  delivered,  and  tl: 
in  order  to  operate  his  engine  6.5  gal.  per  100  bhp-hoi  > 
is  required. 

In  general,  the  reports  seem  to  indicate  that  the  mt 
serious  troubles  and  the  principal  sources  of  expense  \ 
connection  with  the  operation  of  the  engines  (most  f 
which  had  been  used  from  one  to  three  years)  were  due ) 
cracked  cylinder  heads,  broken  connecting  rods  and  cra« 
shafts,  to  reboring  of  cylinders,  to  carbon  deposits  zl 
valve  grinding,  "and  to  replacement  of  piston  rings  and  f  1 
injection  accessories,  valves,  needles,  atomizers,  etc.  C  t 
of  repairs  per  engine  per  year  varied  from  a  nominal  s  i 
up  to  one  instance  of  $700,  the  latter  high  figure  be  I 
mainly  due  to  cracked  cylinder  heads.  The  average  c  t 
of  repairs  and  renewals  was  between  $200  and  $300  r 
engine  per  year,  or  from  2  to  3  per  cent  of  the  cost  of  e 
engines. 
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.etters  on  Practical  Subj  ects 

COIL  WINDER  MADE  FROM  SEWING  MACHINE. 

The  accompanying  sketch  shows  how  a  sewing  machine 
IS  modified  and  adapted  to  serve  as  the  mounting  for  a 
il-\vinding  machine.  With  its  aid,  arc-lamp  coils  for 
lich  a  fancy  price  was  formerly  paid  to  cover  nianufac- 


Coll    winder    for   Arc    Lamps    Made    from    Sewing    Machine. 

ring  cost,  shipping,  etc.,  can  now  be  wound  up  at  the 
;re  cost  of  the  wire,  since  the  station  operator  has  a  good 
al  of  spare  time  which  he  can  devote  to  advantage  to 
is  work.  A  ^-in.  nipple  forms  the  spindle  of  the  coil 
ool,  the  sides  of  which  are  held  in  place  by  the  tapered 
ts  adapted  from  fixture  fittings.  The  outer  disk  piece 
removable,  so  that  the  finished  coil  can  be  slipped  off  the 
t\,  or  the  spool  itself  can  be  taken  off  and  replaced  by 
y  one  of  a  series  of  various  sizes  for  winding  different 
ils.  The  sewing  machine  was  purchased  at  practically 
nk  value  from  a  second-hand  store  and  had  its  needle 
jchanism  and  frame  cut  off  with  a  hack-saw. 
Toledo.  Ohio.  George  Pollock. 


DRAG-CHAIN  ELEVATOR  FOR  REMOVING  ASHES. 

Wheeling  ashes  by  hand  from  the  pits  to  the  pile  outside 
e  building  was  the  method  formerly  used  at  one  of  our 
lall  power  plants,  where  the  ashes  are  collected  and  hauled 
/^ay  by  farmers.  The  drag-chain  incline  shown  in  the 
etch  has  now  replaced  this  transfer  by  hand,  a  2-hp  motor 
rforming  the  work  that  formerly  took  the  fireman  away 
om  his  furnaces.  An  inclined  V-shaped  trough  was  built 
om  the  floor  near  the  boilers  to  the  window,  50  ft.  distant 
d  nearly  20  ft.  higher.  Over  this  inclined  trough  is 
agged  the  sprocket  chain  shown,  which  at  i-ft.  intervals 
provided  with  the  trapezoidal  blades  reproduced  in  detail 
rewith.  Ashes  shoveled  into  the  trough  at  the  bottom  are 
rried  at  a  velocity  of  4  miles  to  6  miles  an  hour  up  along 
e  trough  and  dumped  through  the  window  onto  the 
:)ragc   pile   beneath.     The    sketch    shows    the    method    of 


Drag-Chain   Elevator  for   Removing   Ashes. 

iviiig  the  drag-chain  sprocket-wheel  through  the  belt  and 
cycle  chain  from  the  wall-mounted  motor.  The  latter  is 
)ntrolled  from  the  front  of  the  boilers,  so  that  it  can  be 
arted  without  difficulty  each  time  that  there  are  ashes  to 
:  discharged. 
New  York,  M.  Y.  Clement  Jones. 


RIGHT  AND  WRONG  METHODS  OF  CONNECTING  PLUG  CUT-OUTS. 

In  connecting  Kdison  plug  cut-out^  they  should  always 
be  so  arranged  that  the  screw  shells,  which  extend  beyond 
the  porcelain,  will  not  be  alive  normally.  The  accompany- 
ing illustrations  show  the  right  and  wrong  methods  respec- 
tively. If  connected  incorrectly,  there  is  constant  danger 
of  short-circuit  or  shock  when  men  are  working  about  the 
cut-outs    with    bare    wire    ends   or    tools.      Some    types    of 
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Correct   and    Incorrect   Methods  of  Connecting    Edison   Plug 
Cut-Outs. 

plug  cut-outs  are  so  constructed  that  the  porcelain  is  higher 
than   the   screw   shell,   which   is   thereby   protected.      Such 
cut-outs  would  be  properly  connected  as  shown  in  either 
I  or  II,  and  they  should  be  selected  where  possible. 
Neiv  York.  H.  M.  Sanders. 


WETTING  COAL  FOR  BOILERS. 

It  is  common  practice  for  the  fireman  in  the  boiler  room, 
especially  where  the  boilers  arc  hand-fired,  to  wet  the  coal 
by  means  of  a  hose.  This  is  particularly  true  where  slack 
is  used  for  fuel.  Upon  inquiry  as  to  the  reason  for  adding 
water  to  the  fuel  the  reply  is,  usually,  that  it  reduces  the 
dust  and  dirt  attendant  upon  the  shoveling  of  slack  and 
also  that  it  makes  a  "hotter  fire."  The  first  of  these  state- 
ments is,  no  doubt,  very  true,  but  whether  water  adds  any- 
thing to  the  quality  of  combustion  or  not  is  a  question  that 
is  more  difficult  to  determine.  Even  where  mechanical 
stokers  are  in  use  and  where  the  question  of  coal  dust  is 
of  secondary  importance,  not  uncommonly  water  is  sprayed 
upon  the  coal  either  at  or  before  it  reaches  the  hopper. 

Opinion  as  to  the  efficacy  of  this  practice  in  order  to 
increase  the  efficiency  of  the  boilers  seems  to  be  pretty 
evenly  divided,  although  the  writer  knows  of  no  tests  that 
have  been  made  upon  which  any  decided  opinion  can  be 
based.  In  fact,  practical  tests  that  have  come  to  our 
knowledge  so  far  are  not  very  convincing  that  water  will 
add  anything  to  the  heating  value  of  the  coal.  On  the  other 
hand,  any  moisture  at  all  in  the  coal  is  usually  considered 
detrimental,  as  it  must  be  evaporated  and  brought  up  to 
the  temperature  of  the  other  gases;  all  of  which  consumes 
a  certain  amount  of  heat  that  would  otherwise  be  absorbed 
by  the  boiler.  This  view  has  been  taken  by  several  of  the 
authorities  on  combustion,  although  in  some  instances  their 
statements  are  so  qualified  as  to  limit  the  opinion  to  the 
heating  value  only  of  the  coal. 

There  is,  however,  a  decided  advantage  in  the  use  of  a 
certain  amount  of  water,  especially  where  chain-grate 
stokers  are  employed,  because  wet  coal  is  more  cohesive 
than  dry  coal,  and  hence  a  less  amount  will  sift  through 
the  grates.  Therefore  less  combustible  material  will  be 
lost  in  the  ash.  It  is  also  possible  to  carry  a  thicker  fire 
and  run  the  stokers  faster  where  such  would  be  advan- 
tageous, and  thus,  perhaps,  to  increase  the  permissible  out- 
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put  of  the  l)oikrs.  Morruvrr,  llu"  use  of  water  would  tend 
to  prevent  tlie  formation  of  holes  throu),di  tliv  fire. 
Whether  or  not  these  advantages  will,  in  the  a^jijrej^ate, 
oflfset  the  amount  of  heat  consumed  in  evaporatiu),'  the 
water  and  lieatinjj  the  vapors  is  a  prohlem  thai  will  pml) 
ably  have  to  he  solved  for  each  individual  insi.illatioii. 
If  thev  do  not,  llieii  tlurc  is  no  :idvanla(j;e  in  tiu'  use  ol 
water. 

There  is  also  .-mother  filature  lliat  must  not  be  lost  sij^lu 
of  in  the  careful  consideration  of  the  subject,  namely,  the 
action  of  the  wet  coal  on  the  ntetal  with  which  it  comes  in 
contact,  in  the  first  place,  if  water  is  to  be  used  at  all  with 
any  degree  of  efliciency,  it  should  ihorouj^hly  permeate  the 
coal  before  it  enters  the  stoker  hopper,  ;is  any  unevenness 
in  wetting  will  in  .ill  likelihood  c.iuse  ;i  v;iri;ition  in  the 
rate  of  combustion.  This  means  that  the  sjjraying  should 
be  done  while  the  coal  is  in  the  overhead  bins,  the  result 
of  which  will  he  a  more  rapid  deterior.-ition  of  the  bins. 
chutes,  etc.,  than  would  occur  with  dry  coal.  In  some 
plants  the  bins  have  been  lined  with  a  tliin  layer  of  fine  con- 
crete or  cement  which  has  increased  their  life  considerably, 
although  this  construction  may  not  have  been  adopted  be- 
cause of  the  action  resulting  from  wetting  the  coal. 

Pittsburgh,  Pa.  EvERARii  Brown. 


CONNECTING  CORDS  IN  SOCKETS. 
In  fastening  cords  in  sockets  some  precaution  should  be 
taken  to  prevent  stray  strands  of  wire  from  coming  in  con- 
tact with  metal  and  thereby  causing  short-circuits  or 
grounds.  This  can  be  accompli.shed  by  dipping  the  bared 
conductor  of  the  cord  in  molten  solder  before  it  is  made  up 
under  the  binding  screw.  Strips  of  tape  about  ^  in.  wide. 
torn  from  wider  pieces,  are  sometimes  wound  about  the 
braid  at  the  end  of  bared  cord,  to  prevent  the  braid  from 
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Fastening    Cords    in    Sockets. 

unraveling.  A  fairly  good  method  of  fastening  a  cord  in 
a  socket  is  to  cut  half  of  the  conductor  away,  twist  the 
remaining  strands  into  a  little  cable  and  then  make  it  up 
about  the  screw.  Tape  should  be  applied  as  shown  in  the 
illustrations. 

Cincinnafi.  Ohio.  C  Broadhurst. 


INSPECTING  INACCESSIBLE  PLACES  WITH  ELECTRIC  LIGHT  AND 
OPTICAL  AIDS. 

The  inspection  of  a  well  1400  ft.  deep  with  the  aid  of 
electric  lamps  and  a  pair  of  binoculars,  as  was  done  at 
Galva.  111.,  recently,  calls  attention  to  the  numerous  useful 
applications  of  a  pair  of  high-power  glasses  to  save  labor 
and  reach  inaccessible  places.  In  this  instance  the  deep 
well  had  been  delivering  water  of  bad  quality,  so  the  water- 
works superintendent  lowered  a  cluster  of  lamps  into  the 
bore,  meanwhile  inspecting  the  wall  from  the  surface  as 
the  lamps  were  being  lowered.  At  the  iio-ft.  level,  where 
the  i2-in.  casing  was  reduced  to  9  in.  in  diameter,  it  was  at 
once  seen  that  the  packing  was  loose  so  that  ground  water 
was  entering.  Once  located,  the  matter  of  repair  was  rela- 
tively easv. 

In  making  tests  of  high-tension  transmission  lines  it  is 
often  desirable  to  measure  the  current  actually  flowing  in 


the  higli-teusiou  Conductors.  I'roperly  insulated  frri; 
groimd,  an  ordinary  annncter  can  be  used  for  this  purpob, 
l)Ut  for  reasons  of  safety  the  inslrunu-ut  shoidd  not  I 
apiMoached  too  closely,  in  testing  out  a  110,000-volt  sy: 
iini,  the  pressure  of  which  was  raised  25  per  cent  above  i 
iiorni.il  value,  the  binoculars  once  again  proved  most  hand 
rile  .iiimuter  wires  were  spitting  corona  viciously,  but  wit 
tile  aid  of  ilic  glasses  the  observer  stood  on  the  opposi; 
side  of  tile  room  and  read  the  ])oiiUer  accurately. 

lo  ins|)ect  insulators  and  line  construction  a  pocket  gla, 
will  save  much  climbing  of  jujles  or  towers.     .\  conduct! 
down  on   the  ground  can  be  seen   miles  away  acrtjss  opt 
country.     .\n  aid  to  estimating  distances  in   this  case  is 
pair  of  spiders'  webs  stretched  across  the  field  of  view 
the   focal  plane,  the  interval  between  the  cross-hairs  beii 
made   such   as   to   subtend    ;i    man's   height,   say   6    ft.,   at 
known  distanct — half  a  mile  or  a  mile.     .\  man,  a  hous^ 
window  or  a  door  can  be  ])icked  up  in  almost  any  landsca 
and  by  this   rough   stadia   method   the  distance  can  be 
proximately    measured.      The    switchboard    attendant    \ 
sometimes  find  binocidars  useful  in  reading  the  instrume 
on    a   direct-current    switchboard   across   the    room    and 
another  level,  ordinarily  entailing  a  trip  downstairs.     Fl 
levels  in  forebays  can  also  be  arranged  to  be  visible  fr 
the  power  house,  being  read  with  the  binoculars  as  eai 
as  by  dispatching  a  man  up  to  the  gage  itself,  thus  p 
mitting  closer  tab  to  be  kept  on  the  head-water  level  w 
considerable  less  efYort. 

Chicago,  III.  J.  L.  Joii.nson.i 


TEST-BOARD  PROOF  AGAINST  CROSSES  OR  SHORTS. 

On  to  the  test  terminals  of  the  board  shown  iio-V( 
alternating  current  or  iio-volt,  250-volt  and  500-volt  dir{ 
current   can    be    thrown    without    any    possibility    of   she: 
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Test  Terminals 
Diagram   of  Connections. 

circuits  or  crosses  between  the  several  sources  of  supi 
due  to  manipulating  improper  switches.  The  three-wi; 
double-pole  knife  switch  is  mounted  on  a  pivoted  turntal 
of  switchboard  marble,  like  the  rest  of  the  panel,  and  ea 
jaw  closes  into  a  pair  of  contact  clips,  the  hinge  terrain, 
being  connected  to  the  test  clips  as  shown.  Under  no  cc 
ditions,  of  course,  can  the  switch  be  closed  on  to  more  th 
a  single  live  circuit.  The  sketch  also  reveals  means  f 
getting  one  or  both  sides  of  the  250-500-volt  three-wire  s; 
tem  by  manipulating  the  single-pole  knife  switch  at  the  ti 
The  turntable  switch  scheme  has  a  number  of  similar  te 
board  applications,  and  while  not  difficult  to  construct, 
use  will  be  found  to  save  much  wiring  complication  besit 
insuring  "foolproof"  operation. 

Fitchhurg.  Mass.  M.  C.  Rice 


TESTING  MAGNET  COILS  FOR  SHORT-CIRCUITS. 

The  scheme  used  at  the  repair  shops  of  the  Cinciniri 
Traction  Company  to  test  motor-field  and  other  coils  r 
short-circuited  turns  consists  in  linking  the  open  coil  with 
magnetized  iron  core,  as  shown  in  the  sketch,  in  this  \\: 
forming    of    the    suspected    coil    a    transformer    seconda  • 
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^ocal  currents  will  then  How  in  any  short-circuited  turns, 
md  the  existence  of  these  faults  will  be  indicated  by  the 
ncreased  current  taken  by  the  core-magnetizing-  windings, 
IS  well  as  by  the  development  of  heat  in  the  coils 
hemselves. 
The  sketch  shows  the  construction  of  the  three-pole  lami- 
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Diagram    of    Connections. 


lated-steel  core  used.  The  keeper  with  whicli  the  magnetic 
:ircuit  is  completed  is  made  removable,  its  weight  alone 
vhen  in  position  holding  it  in  aniple  contact  with  the  planed 
iirfaces  of  the  leg  laminations.  By  experiment  the  exciting 
:nergy  taken  by  the  core  alone  or  with  an  open-circuit  coil 
s  known  from  previous  determinations.  Then  if,  with  a 
uspected  coil  under  test,  the  wattmeter  indicates  an  amount 
n  excess  of  this  value,  the  faulty  coil  is  left  in  place  on  the 
ore  until  the  short-circuited  windings  reveal  themselves  by 
leating.  In  this  way  the  fault  can  be  accurately  located  and 
epaired. 
Coriiigioii,  Ky.  L.  J-  Toon. 


BRIDGED  SPARK-GAPS  PROTECT   TRANSFORMER  COILS. 

Much  trouble  was  formerly  experienced  on  the  transmis- 
ion  line  which  connects  St.  Paul,  Minn.,  with  the  Somerset 
Wis.)  water-power  plant  of  the  St.  Croix  Power  Com- 
>any,  due  to  transformer  coils  puncturing  and  burning  out. 
A'^ith  the  occurrence  of  lightning  discharges  the  end  turns 
)f  the  coils  would  break  down,  although  the  damage  was 
isually  localized  there.  Attempts  to  provide  increased  in- 
ulation  at  these  points  availed  nothing.  It  was  noticed 
hat  either  the  coils  nearest  the  line  side  or  those  nearest 
he  neutral  tie  were  most  afifected,  the  middle  sections  rarely 
uffering.  h^urther  observation  showed,  too,  that  the  linc- 
ide  coils  usually  stood  the  brunt  of  the  damage.  The  trans- 
ormers  were  500-kw,  six-coil  units,  star-connected  as 
hown  in  the  sketch,  with  8000-volt  primaries  and  14,500- 
^olt  secondaries  arranged  to  give  a  delta  pressure  of  25,000 
'olts.  At  the  suggestion  of  Mr.  F.  R.  Cutcheon,  electrical 
uperintendent  of  the  .St.  Paul  Gas  Light  Company,  and 
^r.  John  Pearson,  superintendent  of  the  St.  Croix  plant, 
he  experiment  was  finally  tried  of  connecting  lightning- 
irrester  spark-gaps  across  the  coils  as  shown,   using  five- 
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Bridged   Spark   Gaps  to   Prevent    Riipturtng   of  Transformer  Colls. 

jap  arresters  to  bridge  each  2400-volt  interval.  These  gaps 
ire  set  to  discliarge  just  above  the  normal  working  pressure 
)n  the  coil.  Use  of  the  arresters  after  several  years'  ex- 
perience has  |)roved  the  practical  solution  of  the  former 
rouble  from  puncturing.  Any  potential  that  accumulates 
icross   the   initial   coils   is   discharged   by   the   gaps   before 


Its  pressure  can  rise  to  a  point  to  rupture  the  insulation. 
Proof  of  this  protective  action  is  given  by  the  sparks  which 
from  time  to  time  are  seen  to  i)ass  across  the  outside  gaps, 
while  the  remainder  of  the  group  is  silent. 

Minneapolis.  Minn.  .    L.  X.  Paksh.vli.. 


EDUCATING  FIREMEN 

A  manager  of  several  small  central  stations  has  for- 
nnilated  the  fire-room  hints  given  later  as  the  first  step  in 
the  education  of  firemen  along  with  the  introduction  of 
premiums  for  coal  saving.  These  hints  are  by  no  means 
intended  to  be  "all-compreliensivc,''  but  are  simply  intended 
as  the  first  step  in  the  education  of  the  class  of  men  who 
have  known  hut  little  about  the  essentials  of  fire-room 
economy,  it  is  thought  that  some  brief  suggestions  of  this 
kind  posted  in  the  boiler  room  will  do  more  good  as  a 
start  than  elaborate  instructions  or  dissertations  on  the 
theory  of  combustion.  It  is  expected  to  follow  this  later 
with  such  further  suggestions  as  experience  with  this  first 
set  of  hints  seems  to  make  desirable.  The  hints  are  given 
verbatim  as  follows : 

'"Look  out  for  big  air  holes  through  your  fire.  Keep  an 
even  bed  of  fuel, 

'Tt  takes  air  to  burn  coal,  but  more  than  enough  air  let 
in  through  big  holes  in  the  fire  or  cracks  in  the  boiler 
setting  simply  takes  up  the  chimney  the  heat  which  should 
be  going  into  the  boiler  to  make  steam.  Keep  the  air  going 
in  fine  streams  through  every  square  foot  of  your  fire  so 
that  it  will  burn  the  coal  instead  of  acting  simply  to  cool 
down  your  furnace. 

"Close  the  stack  damper,  when  fire  doors  are  open,  as 
far  as  you  can  without  getting  smoke  out  of  the  fire  doors. 
The  less  cold  air  rushes  in  under  the  boiler  when  the  doors 
are  open  the  less  heat  you  will  lose. 

"Look  out  especially  for  air  holes  along  sides  of  furnace 
and  back  at  the  bridge  wall,  as  they  are  frequently  un- 
noticed at  such  places. 

"Do  not  throw  fresh  coal  over  the  whole  grate  at  once. 
Fire  only  one-half  to  one-eighth  your  grate  at  once.  Cover- 
ing the  whole  fire  with  fresh  coal  makes  lots  of  smoke, 
helps  to  clog  up  flues  and  carries  a  lot  of  unburned  gas  up 
the  chinmey  which  ought  to  be  burned  for  the  purpose  of 
making  steam. 

"Regulate  your  draft  with  the  stack  damper." 

While  the  substance  of  tlie  above  may  be  given  in  more 
polished  language  or  in  the  vernacular  of  the  boiler  room, 
the  instructions  should  be  specific,  unambiguous  and  to  the 
point. 

Chicago.  III.  Charles  R.  James. 


NEW  TYPE  OF  DISTRIBUTING   SWITCHBOARD    FOR    IMPROVING    THE 
CONSUMER'S  LOAD-FACTOR. 

Consumers  having  a  number  of  small  motors  for  in- 
dividual drive,  as  for  example  in  machine  shops,  and  who 
buy  energy  on  the  maximum-demand  system,  find  the  cost 
per  kilowatt-hour  high,  as  their  connected  load  is  large  in 
comparison  with  their  kilowatt-hour  consumption.  To 
overcome  this  difficulty  a  retired  implement  manufacturer 
designed  a  type  of  switchboard  with  a  view  not  only  to 
provide  for  the  proper  operation  of  the  various  shop 
circuits  but  also  to  meet  especially  the  conditions  of  the 
.system  for  charging  on  the  maximum-demand  system  which 
is  in  vogue  in  his  community. 

The  shop  in  question  is  a  modern  fireproof  one-story 
structure,  built  of  concrete  and  steel  throughout.  It  is 
equipped  with  the  latest  machines  and  tools,  including  up- 
right drills,  lathes  of  different  types,  universal  milling  ma- 
chines, emery  wheels,  etc.  .All  of  the  machines  are  in- 
dividuallv  driven   either  bv  direct  connection  or  link  belt. 
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Kadi   of   the   various   motors   lias   its   own   separately   con 
trolled  circuit   from  the  switchboard,  a  diagram  of  which 
is   shown   lierewith.      The   total   connected   load    is   33   hp, 
while  the  larjjest  motor  used  is  a  lo-hp  machine  driving  an 
engine  lathe. 

The  company  furnishin}^  energy  to  the  shops  charges  a 
maximum  rate,  and  the  10-cent,  5-cent  and  3-ccnt  rates 
arc  applied.  The  maximum  demand  is  taken  as  a  definite 
percentage  of  the  connected  load  which  the  consumer  can 
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Diagram  of  Distributing  Switchboard. 

make  on  the  line  at  any  one  time.  A  study  of  the  diagram 
will  show  that  only  one  motor  can  be  used  at  any  one  time, 
the  switches  and  wiring  being  so  arranged  that  only  one 
motor  circuit  can  be  supplied  with  energy  at  a  time.  The 
maximum  is  therefore  estimated  on  a  basis  of  10  hp  instead 
of  33  hp. 

The  method  of  working  the  board  is  as  follows:  If,  for 
instance,  it  is  desired  to  use  motor  circuit  E,  the  two-pole 
switches  I,  2,  3  and  4  are  thrown  up  and  switch  5  is  thrown 
down  on  circuit  E.  The  operation  of  this  board  is  very 
satisfactory  in  this  case  and  would  work  very  well  in  other 
shops  where  individual  drive  is  used  and  where  only  one 
or  two  men  are  working.  The  arrangement  of  the  board 
could  be  easily  modiiied  so  as  to  permit  two  or  three  motors 
to  be  used  at  a  time. 

This  design  of  the  switchboard  represents  a  saving  of 
50  per  cent  on  the  bill  for  energy,  which  soon  paid  for  the 
installation. 

Kankakee,  III.  Guy  R.  Grove. 


DOMINANT  FEATURES  THAT  GOVERN  POWER  STATION  LOCATION. 

A  general  inspection  of  nearly  every  large  power  station 
and  its  various  adjuncts  will  reveal  the  fact  that  certain 
important  details  have  an  important  bearing  upon  future 
operation  and  have  usually  not  had  the  attention  to  which 
a  proper  regard  for  economical  considerations  justly  en- 
titles them. 

To  generalize,  the  matter  of  fuel  supply,  the  source  from 
which  it  is  derived,  the  avenues  through  which  it  arrives, 
whether  competitive  or  non-competitive,  the  method  of 
handling  it  and  the  facilities  for  storage  after  its  arrival, 
the  source,  character  and  facility  with  which  boiler-feed 
water  is  obtained,  considerations  of  the  same  kind  relative 


to  water  for  condensation,  an  ample  area  for  the  cooling  ol 
condensation  water  in  case  it  is  deemed  advisable  to  use  il 
more  than  once,  arc  all  matters  that  will  have  weight  witli 
the  man  who  decides  upon  the  best  location  of  a  powei 
station  if  he  is  to  conserve  his  own  interests  or  the  interest! 
of  his  enii)loyers  to  the  best  possible  advantage. 

The  sources  from  which  coal  is  received  arc  a  matter 
that  does  not  usually  admit  of  undue  consideration.  It  will 
therefore  be  conceded  that  the  i)oint  of  origin  and  the  point 
of  consumption  are  geographically  as  closely  connected  as 
other  fixed  conditions  will  permit. 

The  avenue  through  which  coal  arrives  has  regard  for 
the  topography  of  the  country  in  so  far  as  terminal  facili- 
ties are  concerned.  If  delivery  is  by  rail  the  terminal  facili- 
ties of  a  particular  railroad  may  be  such  that  the  cars  could 
be  trestled  sufficiently  high  from  the  railroad  grade  for 
subsequent  delivery  to  the  power  station  to  be  effected  by 
allowing  the  coal  to  pass  by  gravity  from  a  higher  point 
to  a  lower  point  without  the  expense  and  trouble  of  em- 
ploying hoisting  apparatus. 

It  is  important  by  all  means  to  locate  the  station  so  thai 
service  can  be  had  from  two  railroads  at  least.  Competi- 
tion is  healthy,  but  this  is  not  the  sole  consideration,  as  the 
very  best  railroads  have  interruptions  in  their  service  whicl: 
may  be  due  to  any  one  of  a  dozen  different  causes.  A  loca- 
tion on  a  waterfront  with  railroad  service  is  also  a  desider- 
atum when  this  can  be  secured  without  sacrificing  othei 
points  that  are  paramotmt. 

No  station  can  be  considered  modern  that  fails  to  pro- 
vide for  storage  facilities  which  will  enable  it  to  continu< 
in  operation  for  a  period  of  six  months  during  a  break  ir 
the  regular  arrival  of  fuel  supply.  In  this  connection  tO( 
much  emphasis  cannot  be  given  to  the  statement  that  it  i; 
of  the  highest  importance  to  have  facilities  for  rehandlinj 
coal  that  has  been  dumped  on  the  ground,  and  this  must  bi 
done  without  having  recourse  to  the  tedious  and  expensivi 
old-time  method  of  shoveling. 

An  instance  of  the  latter  kind  came  to  the  notice  of  th' 
writer  during  a  period  of  congested  coal  movement,  whei 
it  became  necessary  to  shovel  coal  from  the  boiler-rooii 
level  on  the  first  floor,  consecutively  from  one  staging  ti 
another,  up  four  flights  and  to  pass  it  over  the  top  of  ; 
gondola  car  that  stood  on  the  trestle  overhead  for  its  re 
ception  and  movement  to  a  twin  station  in  the  same  yard 
It  probably  cost  $20  per  car  to  render  the  manual  servic' 
connected  with  this  transaction,  while  with  suitable  hoistin; 
facilities  the  energy  taken  from  the  switchboard  woul( 
probably  not  have  cost  over  20  cents. 

Water  for  boiler  feel  and  water  for  condensation  ma; 
be  treated  together  as  far  as  the  character  of  the  water  i 
compatible  with  desired  results,  it  being  understood  tha 
river  or  lake  water  not  overladen  with  calcium  salts  ma; 
be  available  at  one  point,  while  at  another  point  water  0 
the  last-mentioned  kind  only  is  obtained  as  a  result  of  wel 
driving.  Every  watt-hour  that  is  taken  from  the  busbar 
for  the  operation  of  auxiliary  devices,  whether  it  be  th 
energy  absorbed  by  a  spray  cooling  system,  by  the  elevatioi 
of  coal  or  by  anything  else  that  appertains  to  an  unfavor 
able  location,  detracts  in  an  important  measure  fror 
efficiency. 

The  disposition  of  ashes  is  a  matter  that  frequently  doe 
not  receive  any  large  amount  of  attention  at  the  time  tha 
the  matter  of  a  favorable  site  is  being  considered.  It,  how 
ever,  frequently  presents  difficulties  of  considerable  mag 
nitude  as  time  goes  on,  and  the  elimination  of  such  items  0 
expense  should  be  borne  in  mind  and  weighed  against  ap 
parent  advantages  at  the  time  a  location  is  being  considerec 
All  advantages  and  disadvantages  should  be  carefully  con 
sidered  and  an  effort  made  to  approximate  Kelvin's  law 
which  holds  in  this  particular  matter  with  the  same  fore 
that  it  does  in  regard  to  the  economic  cross-section  0 
copper  used. 

North  Adams,  Mass.  T.  H.  Reardon. 
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Questions  and  Answers 

Where  can  I  find  informaiion  regarding  the  history  of  electrical  de- 
elopment  beginning  with  an  account  of  the  earliest  station  put  in  opera- 
on  by  Mr.  Edison?  R.  R.  H. 

An  excellent  outline  of  the  history  of  electrical  develop- 
lent  in  America  was  given  in  the  thirtieth  anniversary 
umber  of  the  Electrical  World,  issued  on  March  5,  1904. 
L  considerable  amount  of  information  on  this  subject  can 
e  obtained  from  the  1902  and  1907  reports  on  "Central 
,ight  and  Power  Stations"  of  the  Bureau  of  the  Census, 
Jnited  States  Department  of  Commerce  and  Labor,  Wash- 
igton,  D.  C. 


In    attempting    to    operate    a    vibrating  coil    of    an    ignition    set    from    a 

;0-volt    direct-current    generator    it    was  found    that    connecting   a   32-cp, 

,0-voIt  lamp  in  series  with  the  coil  did  not  produce  the  desired  results. 
»n   you   suggest  a   better   arrangement?  A.    H. 

A  convenient  method  for  reducing  the  emf  obtainable 
rem  a  generator  to  a  value  suitable  for  use  with  a  low- 
oltage  vibrating  coil   of  a  gasoline   engine   is  to  connect 

resistor  across  the  leads  of  the  generator  and  connect  taps 
)  this  resistor  so  as  to  obtain  whatever  voltage  is  desired 
t  the  coil.  The  resistor  circuit  could  conveniently  be 
lade  up  of  several  lamps  of  large  candle-power  connected 
I  series,  taps  being  taken  across  one  of  these  lamps  to  the 
ibrating  coil. 


Having  at  hand  water  falls  rated  for  development  at  100  hp.,  it  is 
oposed  to  s)  I  ply  «nergy  to  a  nearby  town  of  350  inhabitants  and 
ect  a  transmission  line  through  a  farming  community  where  about 
'enty  farmers  will  buy  energy  and  operate  a  2S-hp  motor  at  about  10 
iles  from  the  generating  station.  What  type  of  equipment  should  be 
ed?  H.  B. 

For  transmitting  energy  over  a  distance  of  lo  miles  the 
nf  should  be  about  10,000  volts,  and  for  motor  service  it 

preferable  to  employ  a  three-phase  circuit  rather  than  a 
ngle-phase  circuit.  Even  though  as  much  as  100  hp 
ould  be  transmitted,  the  advisability  of  erecting  such  a 
•ansmission  line  would  be  subject  to  some  doubt  from  the 
Dint  of  view  of  the  financial  returns. 


In  a  four-wire,  three-phase  system  where  motors  are  operated  at  about 
10  volts  three-phase  and  the  lamps  at  about  125  volts  between  the  neu- 
al  wire  and  the  three  outer  leads,  it  has  been  found  economical  to 
«  one  single-phase  meter  to  measure  the  energy  used  by  each  motor, 
e  meter  reading  being  multiplied  by  three  to  determine  the  energy 
insumption.  In  certain  cases  it  has  been  found  that  the  meter  runs 
ickward,  when  the  motor  is  operating  without  load.  Please  state 
le  causes  for  this   performance.  B.   M. 

It  is  probable  that  the  lighting  load  is  unbalanced  to  such 
n  extent  as  greatly  to  distort  the  voltages  impressed  upon 
le  motor.  When  the  voltages  are  distorted  the  loads  on 
le  motor  phases  become  unequal,  and  with  sufficient  dis- 
jrtion  the  load  on  one  phase  may  decrease  to  zero  and 
ven  assume  a  negative  value. 


What  is  the  best  metliod  for  loading  a  single-phase  or  three-phase  motor 
ir  testing  under  service  conditions?  W.   T. 

The  most  convenient  method  of  testing  a  motor  of  any 
y^pe  is  to  cause  it  to  drive  a  direct-current  generator,  the 
utput  load  of  which  can  be  determined  by  electrical  instru- 
lents,  and  the  losses  of  which  can  be  calculated.  The 
utput  of  the  motor  then  equals  the  sum  of  the  generator 
utput  and  losses.  Where  possible,  it  will  ordinarily  prove 
onvenient  to  cause  the  electric  generator  to  feed  energy 
ack  into  a  direct-current  supply  system,  in  which  case  the 
lethod  of  test  is  identical  with  the  one  that  has  just  been 
oted. 


Kindly    give    a    rule    for    determining    the    size    of    wire    for    use    with 
circuit  distributing  energy   over   short   distances   to  three-phase   motors. 

L.    R. 

The  exact  formulas  for  such  a  calculation  would  involve 
he    relation    between    the   diameter   of   the    wire    and    the 


distance  of  separation  between  the  wires,  the  frequency, 
the  load  rating  of  the  motor,  the  efficiency  and  the  power- 
factor  of  operation.  However,  a  fairly  accurate  method 
is  one  which  tacitly  assumes  a  certain  value  of  power-factor 
and  ignores  the  other  differences  between  direct  current  and 
alternating  current.  If  the  power-factor  were  unity,  each 
of  the  three  wires  should  have  a  cross-sectional  area  one- 
half  the  area  of  one  of  the  two  wires  required  for  an 
equivalent  direct-current  motor,  thus  requiring  a  total  of 
three-fourths  the  amount  of  copper  needed  for  a  direct- 
current  machine.  The  use  of  exactly  the  same  total  amount 
of  copper  for  the  alternating-current  as  for  the  equivalent 
direct-current  motor  would  be  justified  if  the  power-factor 
were  equal  to  75  per  cent,  which  is  a  reasonable  value  for 
many  installations. 


The  statement  is  sometimes  made  that  the  voltage  at  the  distant  end  of 
a  transmission  line  is  greater  than  that  at  the  generating  station.  To 
what  may  this  result  be  attributed?  F.  J. 

In  long-distance  circuits  the  inductive  reactance  com- 
ponent of  the  local  circuit  impedance  is  very  large  in  com- 
parison to  the  resistance.  Any  current  passing  through 
this  inductive  reactance  will  produce  a  local  circuit  voltage 
which  is  in  time-quadrature  to  the  current.  When  the 
current  is  in  leading  time-quadrature  with  the  voltage  at 
the  generating  end,  the  voltage  along  the  circuit,  which  is 
in  time-quadrature  with  the  current,  will  be  in  additive 
time-phase  with  the  generator  voltage,  and  hence  the  re- 
sultant terminal  emf  will  be  greater  than  the  emf  at  the 
generating  station.  The  charging  current  of  a  transmission 
line  which  is  proportional  to  the  product  of  the  length  of 
circuit  and  the  circuit  emf  becomes  very  large  in  extremely 
high-voltage  long-distance  transmission  systems,  and  this 
current  is  in  leading  time-quadrature  with  the  voltage  be- 
tween the  transmission  wires. 


It  is  desired  to  utilize  certain  133-cycle  transformers  now  on  hand 
at  60  cycles,  and  to  transfer  certain  60-cycle  transformers  to  25- 
cycle  service.  Can  these  chantrcs  be  made  without  damaging  the  trans- 
former? C.    R. 

The  limit  to  the  output  of  a  transformer  is  determined 
by  the  heating.  A  transformer  designed  for  operation  at 
frequency  of  133  cycles  will  be  subjected  to  increased  iron 
loss  if  operated  at  the  same  voltage  with  a  frequency  of 
60  cycles.  The  flux  in  the  core  would  be  increased  in  the 
ratio  of  i  to  2.2.  However,  the  frequency  is  decreased  to 
45  per  cent  of  its  former  value.  The  final  result  is  that  the 
loss  in  the  iron  is  increased  by  60  per  cent.  If  the  trans- 
former is  operated  under  conditions  producing  such  an 
increase  in  iron  loss,  it  should  not  be  subjected  to  its  nor- 
mal heating  in  its  coils.  The  current  in  the  coils  should  be 
decreased  to  6t,  per  cent  of  the  value  which  was  permissible 
when  the  unit  was  operating  at  133  cycles.  Although  it  is 
not  usually  convenient  to  do  so,  if  the  voltage  per  turn  to 
which  the  primary  coils  are  subjected  is  decreased  to  74 
per  cent  of  the  value  employed  with  133  cycles,  the  iron  loss 
will  be  the  same  when  used  at  60  cycles.  So  far  as  the 
losses  are  concerned,  the  conditions  when  substituting  25 
cycles  for  60  cycles  are  very  similar  to  those  when  substi- 
tuting 60  cycles  for  133  cycles.  However,  the  numerical 
values  are  slightly  different.  If  the  voltage  is  not  changed, 
the  current  output  should  be  decreased  to  56  per  cent  of  the 
former  value,  while  if  the  current  output  is  to  be  retained 
at  its  former  value,  the  impressed  voltage  should  be  de- 
creased to  72  per  cent  of  the  former  value.  Although  in 
substituting  60  cycles  for  133  cycles  no  attention  need  be 
paid  to  any  condition  other  than  the  losses,  such  is  not 
likely  to  be  true  when  a  frequency  of  25  cycles  is  substituted 
for  one  of  60  cycles.  When  operating  at  either  133  cycles 
or  60  cycles  the  exciting  current  will  be  inappreciable,  but 
at  25  cycles  the  exciting  current  may  become  quite  large. 
On  this  account,  it  would  ordinarily  be  preferable  to  lower 
the  voltage  when  the  intention  is  to  substitute  25  cycles  for 
60  cvcles. 
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Central  Station 

Management,  Policies  and  Commercial  Methods 


CENTRAL-STATION    GROWTH    AT    FORT    WAYNE. 

l>iinnL;  tlu'  moiitlis  of  |.inii;u\-  .iiid  I'diniars ,  I<>1_',  tlic 
new  l)U.>iiiK\s.s  dosed  by  [he  lij.;lit  ami  power  (Icparlmciit  of 
the  Fort  Wayne  &  Northern  Indiana  'IVaction  ("onipany.  of 
which  Mr.  J.  B.  Weidpenant  is  sales  snperintcndent,  showed 
an  increase  of  204  per  cent  over  the  corresponding  gain 
dnrint;  the  first  two  months  of  1911. 


DRAINAGE    PUMPING  WITH   ELECTRIC  MOTORS. 


Contracts  have  been  closed  by  the  Kansas  City  I-^lectric 
Light  Company  to  fnrnish  energy  for  operating  a  pair  of 
30,000-gal.  centrifugal  pumps  used  to  free  the  bottom-land 
portions  of  the  city  of  water  in  time  of  flood.  I^ach  pump 
will  be  driven  by  a  250-hp  motor,  and  on  account  of  the 
intermittent  use  of  these  units  5  cents  per  kw-hr.  is  to  be 
paid  for  all  energy  consumed. 


ELECTRIC  POWER  FOR  MILLING  MACHINERY. 


The  Kentucky  Electric  Company,  of  Louisville,  has  ob- 
tained the  exclusive  contract  for  furnishing  light  and  power 
for  the  exhibit  of  machinery  which  will  be  a  feature  of  the 
annual  convention  of  the  Fraternity  of  Operative  Millers  of 
America,  to  be  held  in  Louisville  the  first  week  in  June. 
The  exhibition  will  be  held  in  the  First  Regiment  Armory, 
the  exhibit  hall  containing  50.000  ft.  of  floor  space.  All  of 
the  exhibits  will  be  motor-driven. 


ADVERTISING  PORCH  LIGHTS. 


To  educate  and  interest  the  residence  consumer  of  elec- 
trical energy  in  the  advantages  of  a  special  night  service 
for  exterior  house  use,  the  Southern  California  Edison 
Company,  Los  Angeles,  has  issued  an  attractive  and 
effective  card  for  inclosure  with  bills,  as  shown  in  the 
accompanying  illustration.  As  will  be  seen,  its  message  is 
centered,  in  "protection  at  low  cost."  While  the  customary 
i6-cp  lamp  might  have  been  reasonably  advocated,  the  com- 
pany recommends  an  8-cp  lamp  at  a  cost  of  but  60  cents 
per  month  as  sufficient  for  the  purpose. 


CENTRAL-STATION  EXHIBIT  IN  PARADE. 


In  an  industrial  parade  held  in  a  Middle  West  city  not 
long  ago  the  central  station  was  represented  by  one  of  its 
battery-driven  trucks  carrying  a  jig-saw  operated  by  a  motor 
which  received  its  energy  supply  from  the  truck  battery. 
Toy  animals  had  previously  been  outlined  on  boards  of  thin 
wood,  and  these  the  operator  on  the  truck  sawed  out,  dotting 
in  the  eyes  and  tossing  them  out  to  children  in  the  crowd. 
The  truck  carried  a  sign  detailing  the  extent  and  uses  of 
motors  in  the  city,  and  it  proved  to  be  one  of  the  features  of 
the  parade. 

METER  ACCURACY  AT  DAYTON,  OHIO. 

The  Dayton  Lighting  Company,  of  Dayton,  Ohio,  has 
recently  completed  a  series  of  tests  on  5554  meters  in  service 
on  its  lines,  covering  a  period  of  two  months.  Under  full- 
load  conditions  only  6  per  cent  of  the  total  number  of 
meters  tested  were  found  to  run  at  more  than  104  per  cent 
normal  speed  and  11  per  cent  were  found  more  than  4  per 
cent  slow.     The  meters  found  within  4  per  cent  of .  correct 


rtgistrations  were  over  82  per  cent  of  tlu-  total  nunibc 
tested.  On  light  load  (that  is,  a  load  of  to  per  cent  J  H  pc 
cent  of  the  total  number  of  meters  tested  were  over  4  pe 
cent  fast,  while  over  23  per  cent  were  over  4  per  cent  slow 
Of  the  total  number  of  meters  tested,  68  jjer  cent  wer 
within  4  per  cent  of  accuracy.  In  the  range  between  99  am 
100  per  cent  accurate  fell  23  per  cent  of  the  meters  unde 
full  load  and  20  per  cent  under  10  per  cent  of  full  loac 
The  results  of  the  tests  were  in  general  very  good  an) 
reflect  credit  on  tiie  mclh(Ki  of  the  Dayton  Lighting  Com 
pany.  They  are  ijublisiied  through  the  courtesy  of  Ml 
O.   11.   Ilutcliings.  superintendent. 


ELECTRIC  SERVICE  IN  HAMILTON,  ONT. 


Ml 


The  accompanying  illustration  shows  a  button  got  out  b; 
the  commissioner  of  industries  of  Hamilton,  Ont.  Fror 
the  electrical  design  in  the  center  of  the  button  it  will  b 
noted  that  the  commissioner  has  paid  a  compliment  to  th 
Hamilton  Electric  Light  &  Pow-er  Company,  for  while  Ham 
ilton  is  a  city  of  400  industries,  it  would  aj: 
pear  that  the  low  rate  which  prevails  fo 
industrial  service  is  the  big  inducement  offere 
to  manufacturers.  To  be  sure,  Hamilton  ha 
many  other  inducements,  but  the  opportunit 
of  obtaining  abundant  electrical  energy  at  ver 
low  rates  is,  no  doubt,  one  of  the  biggest.  As  is  probabl 
well  known,  Hamilton  has  been  dubbed  "the  Electric  Cit 
of  Canada."  Mr.  Thomas  F.  Kelly  is  the  enterprising  cor 
tract  agent  of  the  company. 


ICE  PLANT  IN  CENTRAL-STATION  DISPLAY  ROOM 


To  the  myriad  of  articles  and  appliances  which  are  af 
propriately  displayed  in  a  central  station's  exhibit  room  th 
Kansas  City  Electric  Light  Company  has  added  a  sma 
motor-driven  refrigerating  outfit  in  operation.  The  e? 
pansion  coil  for  the  compressed  ammonia  is  provided  by 
^-in.  lead  pipe  bent  to  form  the  script  letters  of  the  wore 
"Electric  Ice,"  against  a  12-ft.  by  4-ft.  black  backgroum 
hung  on  the  opposite  side  of  the  room.  The  railing  aboi 
the  machine  is  also  connected  to  the  ammonia  line  so  th; 
it.  like  the  lead-pipe  coil,  is  covered  with  a  thick  layer  c 
clean  white  frost  while  the  compressor  is  in  operation. 


SIMPLIFIED  CONTRACT  FORM  FOR  DIVERSIFIEl 
SERVICE. 


The  Licking  Light  &  Power  Company,  of  Newark,  Ohi. 
has  devised  a  simple  form  of  .contract,  which  while  cove: 
ing  a  specific  service  also  serves  to  cover  diversifie 
services  subject  to  diiTerent  rates.  Where  a  central  static 
furnishes  energy  for  various  uses  and  at  different  rates ., 
is  customary  to  have  a  separate  contract  form  for  ea^ 
class  of  service.  This  need  has  been  obviated,  howeve 
by  the  use  of  one  form  on  w'hich  the  statement  is  made  thi 
"Applicant  agrees  to  pay  company  monthly  for  the  servi( 
rendered  at  schedule  rate  No.  — ,  as  it  appears  in  publisht 
rate  schedules  of  the  company,  which,  with  the  rules  ar 
regulations  appearing  therein,  are  made  a  part  of  th 
contract." 

The  publication  referred  to  consists  of  a  small  book  coi 
taining  the  rules  of  the  company  for  its  customers,  variot 
rates  for  all  classes  of  service,  each  bearing  a  number,  at 
prices  of  incandescent  lamp's.     By  this  scheme  one  contra 
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nil  only  is  necessary  for  all  customers  and  assurance  is 
d  tliat  each  one  has  at  least  secured  a  copy  of  the  coni- 

ny's  rules  and  regulations. 


FILLING   UP  THE  NOON  VALLEY. 


To  the  central  station  which  luii.  developed  its  day  load 
motors  well  up  to  the  level  of  its  evening  peak  comes 
e  problem  of  reducing  the  slump  in  the  load  curve  which 
ch  day's  noon  hour  brings.  One  company  has  succeeded 
getting  a  couple  of  its  large  factory  customers  to  shift 
eir  lunch  hours  by  about  thirty  minutes,  with  the  result 
at  their  motor  loads  are  kept  running  during  the  period 
ben  most  of  the  other  factories  are  shut  down.  This 
erlap  eliminates  the  sharp  dropping  off  in  the  load  for- 
erly  experienced,  and  while  the  noon  valley  is  broadened 
cordiugly,  in  no  place  does  it  remain  as  deep  as  formerly. 
To  the  same  end,  sales  efforts  have  been  successfully 
plied  to  getting  electrically  heated  cooking  appliances 
stalled  in  the  restaurants  and  lunch-rooms  in  the  busi- 
;ss  district.  The  existence  of  this  demand  at  the  noon 
mr  has  had  an  ajipreciable  effect  in  helping  to  fill  up  the 
o'clock  slump,  and  further  installations  of  this  kind  are 
ing  encouraged.  The  company's  engineers  are  also  on 
e  lookout  for  such  off-peak  heating  loads  in  industrial 
les,  and  for  any  load  whose  demand  can  be  limited  to 
e  noon  period  they  are  prepared  to  offer  a  very  attractive 
te. 


CLEVELAND  WINDOW  DISPLAY. 


As  a  part  of  its  campaign  of  education  in  the  use  of 
sctrical  devices,  the  Cleveland  Electric  Illuminating  Com- 
.ny  had  a  display  in  the  window  of  its  general  sales  office 
St  week  which  attracted  much  attention.  It  is  said  to  be 
le  of  the  most  artistic  windows  ever  seen  in  the  city. 
be  display  was  in  the  form  of  an  arbor,  the  walls  being 
ivered  with  grass  plumes,  and  the  roof  with  southern 
lilax,  with  illuminated  flowers  woven  into  it.  The  floor 
as  of  green  moss.  A  basket  of  pink  illuminated  roses 
mg  from  the  roof  at  the  right  and  pots  of  illuminated 
)wers  rested  here  and  there  on  the  floor.  The  striking 
ature  of  the  display,  however,  consisted  of  a  dozen  or  more 
)lls  or  manikins  in  characteristic  positions  manipulating 
irious  electric  devices.  Among  them  were  a  coffee  per- 
ilator,  an  egg  boiler,  a  chafing  dish,  a  pancake  griddle,  a 
diator.  a  cigar  lighter,  a  steak  and  chop  grill,  a  shaving 
ug  and  a  samovar. 

An  evening  view  of  the  Cleveland  harbor  was  also 
lown.  In  this  the  lights  at  the  head  of  the  breakwater  are 
jerated  automatically  and  all  the  downtown  buildings 
ay  be  seen  with  windows  ablaze  with  lights.  The  effect  is 
ccellent  and  the  display  served  to  attract  the  attention  of 
lousands   of   people. 


YEAR'S  HOUSE-WIRING  CAMPAIGN  AT  KANSAS 
CITY. 


During  the  first  365  days  of  the  Kansas  City  Electric 
ight  Company's  house-wiring  campaign,  completed  this 
onth,  607  old  houses  were  wired  under  contracts  turned 
I  through  the  company,  while  250  others  were  handled 
rectly  by  the  contractors  as  a  result  of  the  interest 
"eated.  Only  thirty-two  out  of  this  number  required  line 
^tensions,  and  in  some  cases  four  or  five  houses  were 
;ached  by  a  single  run.  None  of  the  extensions  exceeded 
block  in  length  or  cost  more  than  $100.  The  average  cost 
f  wiring  the  houses  was  $48,  and  the  total  increased  busi- 
sss  connected   represents   11,472   i6-cp  equivalents.     Four 


men    iiave   been    employed   during   the   campaign,    which    is 
under  tiie  direction  of  .Mr.  C.  ]•".  l-'arley,  contract  agent. 

To  stimulate  employees'  interest  in  the  rapid  increase  of 
lighting  and  motor  business  now  being  taken  on,  the  Kansas 
City  company  has  offered  as  prizes  several  trips  to  the 
Seattle  X.  !•'.  L.  A.  convention,  with  all  expenses  paid. 
The  motor-service  salesman  closing  most  business  in  the 
final  three  months  will  receive  one  of  the  prize  trips,  and 
the  employee  of  the  company,  outside  the  contract  depart- 
ment, bringing  in  the  greatest  number  of  house-wiring 
contracts  will  also  get  a  Seattle  trip.  The  motor-service 
sales  department  of  the  Kansas  City  company,  which  is  in 
charge  of  Mr.  H.  A.  Glass,  closed  2000  hp  in  contracts, 
divided  among  nearly  too  new  customers,  during  the  month 
of  March. 


THE  ELECTRIC  VEHICLE  IN  LOUISVILLE. 

Plans  for  an  electric  vehicle  show,  to  be  restricted  to  cars 
of  that  type,  are  being  made  by  the  Louisville  Electric 
Dealers'  Association,  of  which  Mr.  E.  G.  Reimers  is  presi- 
dent. The  plans  of  the  qssociation  have  not  yet  assumed 
definite  shape,  but  it  is  believed  that  the  show  will  be  held 
in  the  First  Regiment  Armory  in  Louisville  some  time  during 
the  fall.  Mr.  Lee  Miles  is  vice-president  of  the  association 
and  Mr.  Carl  G.  Reimers  is  secretary  and  treasurer. 

The  organization  has  adopted  a  schedule  of  rates  for 
garaging  and  charging  electric  cars,  as  follows :  Victorias 
and  small  open  cars,  not  less  than  $25  a  month ;  coupes, 
roadsters  and  closed  cars,  not  less  than  $30  a  month;  com- 
mercial cars  and  trucks,  not  less  than  $35  a  month.  For 
dead  storage  on  cars  the  rate  is  not  less  than  one-third 
of  that  for  live  storage  and  $1  per  charge  for  all  energy 
used  while  batteries  are  on  storage.  The  rate  for  dead 
storage  on  batteries  only  is  not  less  than  $5  a  month  and 
$1  per  charge  for  all  energy  used  while  batteries  are  on 
storage.  Dead  storage  on  cars  without  batteries  is  at  the 
rate  of  not  less  than  $8  a  month. 

The  rates  for  charging  and  cleaning  are  as  follows:  One 
charge,  pleasure  cars,  not  less  than  $1.50;  commercial  cars, 
not  less  than  $2;  washing  and  polishing,  all  cars,  not  less 
than  $1 ;  washing  batteries,  not  less  than  $1  per  cell. 

A  feature  of  the  association  work  is  an  agreement 
whereby  the  garages  assume  no  responsibility  for  damage 
to  cars  from  fire,  water,  cyclone  or  other  accidents.  The 
garage  owners  have  caused  themselves  to  be  constituted  the 
servants  of  the  owners,  so  that  the  insurance  policies  held 
by  the  owners  continue  in  force  while  the  cars  are  in  the 
garages. 


SOLICITING  ON  TERMS  OF  SERVICE,  NOT 
CHEAPNESS. 

"As  venders  of  electric  illumination  steer  clear  of  the 
word  'cheap'  and  the  entire  thought  association  going  with 
it,''  were  the  words  of  Mr.  Norman  Macbeth,  of  the  West- 
inghouse  Lamp  Company,  Bloomfield,  N.  J.,  in  a  discussion 
of  "Competitive  Illuminants"  before  the  Minnesota  Elec- 
trical Association,  March  22.  "Capitalize  value — service. 
Make  it  ine.xpensive  if  you  will,  worth  more  than  it  costs, 
l)ut  never  cheap,"  added  the  speaker.  "The  good  kind  of 
gas  illumination  is  not  cheap  nor  is  it  always  unsatisfactory. 
The  general  public  with  whom  you  deal  may  not  know  of 
this  better  kind  of  gas  illumination,  and  it  can  properly 
be  considered  within  the  province  of  the  gas  man  rather 
than  the  electric  man  to  promote  that  education. 

"If  cheap  illumination  is  the  gas  man's  burden,  do  you 
want  to  share  it?"  questioned  Mr.  Macbeth.  "There  is 
perhaps  no  one  phrase  or  idea  that  is  giving  him  as  much 
trouble.    Don't  fight  the  cheap  argument — agree  to  it.  other- 
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wise  yuii  will  help  llic  gas  man  to  clear  liiiiuscli  ul  his  pel 
phrase. 

"  To  say  that  your  electric  service  is  as  cheap  as  gas  is 
going  against  the  belief  of  tlic  general  public  and  is  in- 
variably an  invitation  to  a  discussion  in  which  you  may 
have  little  to  gain.  Consumers  want  good  service  and  they 
arc  willing  to  pay  all  that  you  in  reason  will  demand  of 
them.  Ihey  will  give  you  an  opportunity  to  prove  that 
good  electric  lighting  is  no  longer  prohibitive  in  expense 
ami,  considering  convenience,  comfort,  up-to-dateness  in 
the  eyes  of  their  neighbors,  etc.,  is  easily  worth  all  that  it 
costs.  When  you  make  the  statement  that  electricity  is  as 
cheap  as  gas,  remember  that  you  are  going  down  to  the 
gas  man — lowering  your  product  or  elevating  his,  as  your 
prospective  customer  may  decide.  Unquestionably  there 
are  many  points  in  electric  service  which  a  gas  installation 
docs  not  and  cannot  afTord.  Your  consumer  expects  to 
pay  for  these  advantages.  Tell  him  what  they  are,  capi- 
talize them,  make  them  worth  while,  worthy  of  his  posses- 
slou." 


WIRING  CAMPAIGN  IN  PITTSBURGH. 


The  accompanying  illustration,  taken  from  a  recent  issue 
of  the  Pittsburgh  Gaccttc-Timcs,  forms  part  of  the  cam- 
paign inaugurated  by  the  Allegheny  County  Light  Company 


Special  Electric  Wiring  Offer 

fl  We  will  wire  at  cost  until  July  1,  1912,  all  houses  and  stores  now  completed  and  within  reach  of  our  lines  and  will 

allow  this  to  be  paid  for  with  a  small  amount  down  and  the  remainder  in  12  equal  monthly  payments.     This  special 

offer  does  not  apply  to  houses  now  being  built  or  to  be  built. 

H  We  will  also  provide,  when  desired,  all  necessary  electric  light  fixtures  at  wholesale  price.T  and  arrange  for  payment 

on  the  same  easy  terms  as  for  wiring. 

fl  We  will  wire  your  house  or  store  for  one  light  or  10,000.     We  will  wire  for  a  smgle  outlet  that  you  may  use  an 

electric  vacuum  cleaner,  an  electric   washing  machine,  an  electric  sewing   machine    motor,  or  an  electric  smoothing 

iron,  although  any  of  these  labor. saving  household  appliances  may  be  attached  to  any  electric  light  socket.    We  will 

take  as  much  care  and  pains  to  do  the  work  well  for  a  single  outlet  as  for  500. 

Q  This  wiring  will  be. done  by  first-class  workmen  only.     They  will  wire  houses  to  give  owners  absolute  safety  and 

the  greatest  efficiency  at  the  least  cost.     They  will  have  the  advice  and  co-operation  of  our  illuminating  engineers  in 

the  arrangement  of  lamps  to  give  the  best  possible  illumination  for  the  least  outlay.    In  wiring  old  houses  no  damage 

will  be  done  to  ceilings,  wall  paper  or  wood  work,  as  only  workmen  who  are  careful,  tidy  and  sltillful  are  employed. 

fl  You  cannot  afford  to  run  the  risk  of  fires  due  to  careless  and  defective  wiring.       You  want  it  to  be  safe  and  remain 

that  way.     So  do  we.       We  are  vitally  interested.       Bad  wiring  gives   an   electric  light  company  no  end  of  trouble. 

We  demand  the  best  work  first-class  workmen  can  do.     Our  interests  are  mutual. 

^  No  house  is  modern  that  is  not  wired  for  electricity.    Those  who  intend  to  move  should  see   that  the  house  they 

propose  to  rent  is  wired  before  they  sign  the  lease.     Prospective  tenants  should  induce  prospective  landlords  to  accept 

this  special  offer  at  once,  as  the  rush  is  already  beginning  to  tax  our  wiring  force,  large,  efficient  and  well  organized 

it  is.     This  special  offer  is  good  until  July  1,  1912.     Don't  delay  and  let  others  crowd  you  out 

ALLEGHENY  COUNTY  LIGHT  COMPANY 

43S  Sixth  Avenae,  Pittsbargh. 


q  Call  898  Hiland,  Wtrmi  Dtfanmnl,  md  kctt 
M<  ot  oar  txptrti  txamtnt  joar  fcooif  and  give  ;oo  an 
ettimatt  of  At  tosi  ot  yoar  urndig.     His  terviets  are  free. 


Newspaper    Advertisement    in     HOLise- Wiring    Campaign 

for  wiring  old  houses  in  Pittsburgh  and  the  surrounding 
territory  supplied  from  its  circuits.  The  advertisement 
speaks  for  itself  and  emphasizes  the  fact  that  the  wiring  of 
old  buildings  does  not  entail  the  defacement  of  walls,  ceil- 
ings, etc.  Moreover,  the  company  draws  attention  to  the 
necessity  of  having  the  work  well  done,  in  order  to  protect 
owners  and  tenants  against  fires  due  to  careless  and  defect- 
ive wiring. 

LOOSE-LEAF   DIGEST  FOR   COMMERCIAL  MEN. 


distributed  lo  all  member.^  ol  liie  (oiimiercial  Section  ol  the 
association.     The  sheets  composing  this  digest   will  be  in 
the  loose-leaf   form    fastened   together  by   metal   rings,  so' 
that  additions  may  be  made  in  the  future. 

The  digest  is  to  be  divided  into  two  parts.  Unc  of  these 
will  give  practical  data  tjf  the  ccjiisumption  of  energy  and 
other  useful  facts  in  relation  to  various  motor  and  lighting 
installations.  The  arrangement  will  be  alphabetical.  Under 
"W,"  for  instance,  will  be  sheets  devoted  to  wood-working 
establishments  where  electric  drive  is  employed.  The  name 
of  the  concern  using  electricity,  the  character  of  equipment^, 
the  actual  consumption  of  energy  by  months,  and  much 
practical  and  valuable  information  of  this  character,  will 
be  given,  the  whole  of  this  part  of  the  book  forming  an 
extremely  valuable  mass  of  data  for  the  guidance  of  solicit- 
ors in  the  new-business  departments  of  electric-service  com- 
panies. In  talking  to  a  man  who  runs  a  feed  mill,  for  in- 
stance, the  solicitor  can  show  just  how  much  Mr.  Smith,  of 
Blankville,  who  runs  a  feed  mill  of  about  the  same  size  in 
another  town,  pays  for  the  electrical  energy  he  uses.  Such 
practical  arguments  as  these  are  very  convincing  with  pro- 
spective customers,  and  it  is  felt  that  this  feature  of  the 
book  will  be  especially  helpful. 

The  other  part  of  the  book  will  be  devoted  to  digests  of 
articles  in  the  technical  press  relating  to  industrial  installa- 
tions. A  great  mass  of  extremely  valuable  information  of 
this  character  has  appeared  in  the  Electrical  IVorld  and 
other  journals,  and  in  the  Com- 
mercial Section  Digest  this  in- 
formation, for  several  years 
back,  will  be  presented  in  brief 
abstract  form  so  that  it  may  be 
readily  available. 

The  committee   in   charge  of 
the  preparation  of  the  "Digest" 
consists  of  Mr.  E.  L.  Callahan, 
of     Chicago,     chairman,     and 
Messrs.  T.  I.  Jones,  of  Brook- 
lyn, and  E.  W.  Lloyd,  of  Chi- 
cago.     The    book    will    be    dis- 
tributed on  all  the  special  trains 
going  to  the  convention.     It  is, 
however,  a  Commercial  Section 
product,  and  will  be  handed  to 
the  members  of  the  Commercial 
Section   only.     Other   members 
of  the  N.  E.  L.  A.  desiring  to 
have  the  book  can  obtain  it,  and 
also  the  other  benefits  of  belong- 
ing to  the  Commercial  Section, 
by  paying  the  small  fee  neces- 
sary to  become  a  member  of  the 
section,  and  this  may  be  done  while  on  the  train  so  that  the: 
book  may  be  studied  on  the  way  to  the  convention.     In  this 
way  it  is  believed  that  a  number  of  new  members  for  the 
Commercial  Section  will  be  obtained,  and  there  are  already 
evidences  that  there  will  be  keen   rivalry  on  the  various 
trains  to  report  the  greatest  number  of  accessions  to  the' 
Commercial  Section  on  arrival  at  Seattle.    All  new  members 
of  the  Commercial  Section  joining  on  the  trains,  or  before 
that  time,  will  have  all  the  privileges  of  older  members  at 
the  Seattle  convention. 


In  various  directions  the  Commercial  Section  of  the  Na- 
tional Electric  Light  Association  is  manifesting  commend- 
able activity  and  enterprise  in  preparation  for  the  Seattle 
convention.  One  of  the  most  interesting  and  valuable  of 
the  features  to  be  presented  at  the  convention  by  the  Com- 
mercial Section — a  feature  of  which  it  is  appropriate  to  say 
something  at  the  present  time — is  the  "Commercial  Section 
Loose-leaf  Digest,"  which  will  be  a  book  of  between  250 
and  300  pages  of  the  size  of  the  N.  E.  L.  A.  Bulletin,  to  be 


ELECTRIC  ICE  MAKING  AT  GENEVA,  NEB. 


The  ice  factory  at  Geneva,  Neb.,  purchases  both  its  powei 
supply  and  its  distilled  water  from  the  Geneva  Electric 
Company,  whose  225-kw  non-condensing  engine-driver 
plant  is  located  two  blocks  from  the  ice  factory.  A  25-hi 
motor  drives  the  ice  machine,  which  has  a  capacity  foi; 
producing  6  tons  of  ice  daily.     The  electric-light  plant  iii 
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erated  eighteen  huurs  out  of  the  twenty-four  and  pulls 
;  ice  factory  during  five  or  six  months  of  the  year,  re- 
iving $2  for  each  ton  of  ice  made. 

The  condenser  cooling  water  used  in  the  ammonia  coils 
purchased  from  the  city  at  a  cost  of  $10  a  month,  and 
ter  serving  its  purpose  in  the  ice  factory  is  delivered  to 
;  steam  plant  for  boiler- feed  purposes  and  for  condensing 
;  engine  exhaust  collected  for  distilled-water  ice  making. 
;  the  electric  company  pumps  the  city  supply  on  a  Hat- 
te  contract  this  practically  amounts  to  having  the  central 
ition  provide  its  own  water  supply.  One  150-kw  and 
e  75-kw  engine-driven  unit  are  in  service  at  the  electric 
mt,  and  the  exhaust  from  these  is  collected  in  a  special 
ndenser  arranged  with  a  series  of  baffle  plates  which 
use  the  water  to  be  reboiled  on  its  way  out  from  the  point 
lere  it  is  condensed.  An  automatic  pump  delivers  this 
(tilled  water  through  a  pipe  to  the  ice  plant. 
Rough  tests  made  by  Mr.  G.  S.  Sprague,  superintendent 

the  Geneva  plant,  show  an  average  demand  of  25  kw 
cen  by  the  refrigerating  load.  This  demand  varies  little, 
depending  on  whether  the  compressor  is  running  lightly 

heavily  loaded,  and  while  in  the  Geneva  instance  the  ice 
mt  is  kept  producing  the  limit  of  its  capacity,  the 
rangement  by  which  the  electric  company's  compensation 
pends  on  the  actual  ice  output  might  prove  unsatisfactory 
der  dififerent  conditions.    In  general  a  metered  rate  might 

more  desirable. 

The  Geneva  plant  produces  all  the  ice  required  in  the 
:al  community  of  1700  people,  besides  shipping  part  of  its 
tput  to  nearby  towns.  Ice  is  retailed  at  50  cents  per 
D  lb.,  equivalent  to  $10  per  ton. 

The  Geneva  Electric  Company  also  does  a  steam-heating 
siness  in  winter  time,  so  that  in  conjunction  with  its 
:-factory  summer  by-product  a  high  annual  load-factor  is 
tained  in  both  its  steam  and  electrical  departments. 


HTED    ELECTRIC    INCREASES    ITS    ELECTRIC- 
VEHICLE  EQUIPMENT. 


The  United  Electric  Light  &  Power  Company,  New  York 
ty,  has  just  added  two  2000-lb.  delivery  wagons  to  its  elec- 
c  fleet,  the  new  vehicles  being  manufactured  by  the  Ward 


Lamp- Delivery   Automobile. 

otor  W'iiiclc  Comi)any.  These  wagons  arc  for  the  lamp 
livery  service  and  bring  the  total  number  of  electrics  up 
twenty-two,  as  follows:  Two  700-lb.,  four  looo-lb.,  nine 
oo-lb.,  two  2-ton,  three  3-ton,  and  two  5-ton. 
The  newer  wagons  are  designed  to  run  from  40  to  50 
les  on  hard,  level  asphalt  with  a  full  load  one-half  way. 


The  wheel  diameter  front  and  rear  is  36.  in.,  and  the  tires 
are  3j/2-in.  solid  Firestone  motor-truck  type.  Motor,  coun- 
tershaft and  wheels  are  all  mounted  on  ball  bearings  of 
large  capacity. 

The  battery  is  a  forty-four-cell  "Exide  Ironclad,"  rated 
at  35  amp  for  four  and  one-half  hours.  The  controller  is 
of  the  continuous-torque  type,  having  four  regular  running 
speeds  and  a  fifth  emergency  speed,  with  two  speeds  for 
reverse.  The  fifth  speed  on  the  controller  is  designed  in 
such  a  way  that  on  ordinary  level  roads  a  speed  of  from 
8  to  10  miles  i)er  hour  is  obtained  with  full  load,  while  on 
the  fifth  speed  a  little  higher  rate  is  obtained  with  increased 
consumption.  The  resistance,  however,  with  which  the  con- 
troller is  equipped  is  designed  in  such  a  way  that  on  a  grade 
there  is  practically  no  difference  in  energy  consumption 
between  the  fourth  and  fifth  notches.  The  dimensions  of 
the  wagon  are:     Length,  8  ft.;  width,  4  ft.;  height,  5  ft. 


AN  EXHIBIT  ROOM  THAT  CO-OPERATES  WITH 
THE  SUPPLY  DEALER. 


"Nothing  for  Sale,  but  We  Demonstrate  An)  thing"  is  the 
motto  of  the  Cleveland  Electric  Illuminating  Company  in 
its  handsome  display  rooms  on  Superior  Street.  Supply 
dealers  and  manufacturers  are  invited  to  deposit  samples 
of  their  goods  here  for  exhibition.  The  displays  are  in 
charge  of  capable  demonstrators  furnished  by  the  central 
station,  but  when  a  customer  expresses  a  desire  to  purchase 
some  device  he  is  given  a  card  with  the  name  and  address 
of  the  dealer  handling  the  apparatus.  A  carbon  copy  of 
this  card,  on  which  is  added  the  customer's  name  and  ad- 
dress, is  retained  by  the  demonstrator,  and  at  the  end  of  the 
month  these  stubs  are  compared  with  the  originals  turned 
in  to  the  dealers  by  actual  purchasers.  The  stubs  not  thus 
accounted  for  then  provide  a  "prospect"  list  to  which  litera- 
ture is  mailed  or  personal  attention  given. 

The  Cleveland  company  also  offers  use  of  its  window 
space  for  a  week  at  a  time  to  dealers  or  manufacturers  with 
novel  specialties  to  exhibit.  These  window  displays  are 
engaged  weeks  in  advance.  Featuring  the  window  exhibi- 
tions, descriptive  articles  are  used  the  same  week  in  the 
People's  Electrical  Page  which  now  appears  in  three  Cleve- 
land newspapers,  and  display  advertising  on  the  same  topic 
is  run  by  both  the  electric  company  and  the  manufacturer. 
One  novel  window  exhibit  during  the  week  of  March  4,  for 
example,  was  an  electrically  equipped  bed  which  attracted 
the  attention  of  crowds  outside  the  window. 

This  principle  of  co-operation  with  the  supply  dealer  on 
the  part  of  the  Illuminating  company  only  bears  out  the 
practice  of  co-operation  with  contractors  established  by  the 
Cleveland  central  station  in  earlier  house-wiring  campaigns. 
By  using  its  appliance  rooms  for  demonstration  purposes 
exclusively,  the  company  gets  the  full  benefit  of  the  popular- 
izing efifect  of  the  displays,  while  avoiding  the  making  of 
petty  sales  or  incurring  the  enmity  of  the  supply  dealers. 
From  the  number  of  reference  cards  and  inquiry  stubs  re- 
ceived, each  dealer  can  also  gain  a  definite  idea  of  the  value 
of  the  exhibit-room  display  to  his  own  business  and  is  not 
asked  to  contribute  unless  it  is  to  his  benefit.  Since  the 
electric  company  makes  no  direct  sales,  two  well-equipped 
shops  have  been  opened  up  in  the  boulevard  section  of  the 
city,  the  business  of  which  is  confined  wholly  to  electrical 
things  for  the  home. 

I'^ree  telephone  service  for  the  public  has  been  a  factor  in 
making  the  Cleveland  exhibit  rooms  popular  as  a  meeting 
and  waiting  place.  Separate  connections  over  both  systems 
are  provided  for  both  men  and  women,  and  many  visitors 
drop  in  to  take  advantage  of  this  accommodation.  In  main- 
taining this  service  the  company  believes  that  each  time  a 
customer  enters  to  use  the  telephone  he  will  learn  of  new 
household  devices  or  be  reminded  to  pay  his  bill  promptly. 
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DISTRICT  ELECTRICAL  SUPPLY. 

Siiiiill  liiuiis  .siTvrd  hy  tlu'  ( 'rcj^oii  I'liuci  (  (iiii|);iiiv  Irnin 
its  str.im  i)laiil  at  Spiin^rK-ld.  Ore,  iii  (lu-  W  illaimttL- 
\alli-v,  .show  a  larj;c  per  capita  use  of  oU-ctricity.  Iliis 
plant  liirnislu'S  cU'Ctricity  for  trii  towns  raii^in).^  troiu  ^oo 
to  10,000  population  hy  70  niik's  of  ir.iuMinssion  Inif.  lU 
i^ood  .service,  moderate  rates  and  a  live  new  business  de- 
partnieiU,  the  per  capita  use  nf  electricity  has  made  a  re- 
markable showinjj;  for  small  towns  in  a  farminj;  communitv. 

junction  tity,  with  759  population  accordin;.;  to  the  lym 
census,  has  jj^  customers,  or  one  customer  for  every  3.4 
inhabitants.  Harrisburj;-  with  453  inhabitants  has  170  cus- 
tonuTs.  or  one  for  every  J. 7  inhabitants.  Practically  all 
customers  are  metered,  there  bein^  357  meters  in  the  two 
towns,  or  one  meter  for  e\ery  3.4  inhabitants.  l'racticall\ 
every  iiouse,  store  and  industry  is  a  user  of  electric  light 
or  motor  service,  the  connected  load  being  248  kw  for 
conunercial  lighting  and  y2  hp  in  motors.  This  amount  of 
jier  capita  use  of  electricity  is  seldom  exceeded  in  the  larger 
towns.  This  business  has  been  built  up  through  the  efforts 
of  the  local  manager,  Mr.  II.  ( '.  .Sutton,  who  also  does  all 
the  work  in  the  running  of  these  two  properties  except  the 
line  work,  line  men  being  sent  when  necessary  from  the 
larger  towns  in  which  the  company  operates.  New  busi- 
ness has  shown  a  gain  of  500  per  cent  in  connected  load  in 
about  a  year,  and  a  gain  in  customers  of  260  per  cent. 


Wiring  and  Illumination 

TRANSFORMER    HOUSE  FOR  SMALL-TOWN 
DISTRIBUTION. 


A  transmission  company  distributing  electric  service  to 
a  group  of  small  communities  in  Michigan  has  erected 
transformer  houses  like  that  shown  in  the  illustration  in 
each  of  the  towns  reached  by  its  lines.  Sheet  steel  is  used 
to    form    the    cylindrical    body,    which    is    about    4    ft.    in 


Transformer    House. 

diameter  and  12  ft.  high.  The  interior  is  divided  into  two 
stories,  the  lower  of  which  is  occupied  by  the  transformers, 
while  the  other  serves  as  a  local  storeroom  for  supplies, 
meters,  etc.,  the  operating  company  having  no  other  quar- 
ters in  the  community.     A  steel  roof  held  clear  of  the  wall 


by  a  space  sulHcient  to  allow  full  circulation  of  air  projects 
with  a  9-in.  cave,  |)rotecting  the  interior  against  the 
weather.  ,\s  shown,  the  house  is  supported  on  steel  angle 
pieces  embedded  in  the  concrete  foundation,  raising  it  2  n\. 
abo\'i-  ilu-  lloor.  The  cost  of  these  housi-s  was  6  cents 
per  11), 


DESIGN  OF  WOODEN  SWITCH-BOXES. 

J»Y    I  l.\l<l<Y    I'lKKOWS. 

Wooden  switch  boxes  can  be  readily  made.  Iron  (jnes 
are  i)referal)le,  but  their  cost  is  often  prohibitive.  Wooden 
boxes  (  l"ig.  I  )  should  be  of  at  least  ;^-in.  well-seasone# 
wood  and  lined  with  ^s-in.  asbestos,  secured  in  jilace  with 
screws  or   with  tacks  and  shellac.      Sheet   iron  of  at   least 
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Home-Made     Wooden     Switch-Box. 


Xo.  16  U.  S.  metal  gage  may  be  used  instead  of  asbestos. 
The  door  should  close  against  a  rabbet  so  as  to  be  dust- 
tight.  Where  a  door  is  wider  than,  say,  12  in.,  it  should 
be  paneled  with  either  wood  or  5^-in.  glass,  if  of  an  area 
not  greater  than  450  sq.  in.,  to  insure  against  distortion  due 
to  warping.  A  space  of  2  in.  should  be  allowed  between 
fuses  and  the  door.  A  reliable  catch  should  be  provided 
on  the  door.  Porcelain  tubes  or  other  approved  insulating 
bushings  should  be  used  for  reinforcing  the  insulation  on 
the  wires  where  they  enter  the  box,  and  these  should  fit 
the  holes  snugly.  Where  necessary,  w-ires  should  be  taped 
so  as  to  fill  completely  the  holes  in  the  bushings.  Bushings 
reaching  just  to  the  inside  of  the  box  should  be  used,  as 
longer  ones  will  be  broken.  It  is  recommended  that,  for 
factory  use,  the  top  of  the  box  be  slanted  as  at  III  (Fig. 
i),  so  that  it  will  not  be  used  as  a  shelf.  A  box  should  be 
thoroughly  filled  and  painted  before  it  is  lined. 

Several  switches,  either  snap  or  knife,  can  be  mounted 


Fig.   2 — Inclosed    Wooden    Switch-Box. 


in  a  box  like  that  of  Fig.  i  :  in  fact,  it  might  be  used  as  a 
panel  box.  A  box  or  cabinet  similar  to  that  of  Fig.  2  is 
often  convenient,  in  that  it  is  not  necessary  to  open  the 
door  to  manipulate  the  switch.  The  heavy  iron  wire  handle 
can  be  attached  to  the  switch  by  bending  it  around  the 
wooden  handle,  or  the  wooden  handle  can  be  removed  and 
the  wire  fastened  with  a  nut  or  a  screw  eye.  Wooden  or 
composition  cabinets  must  not  be  used  on  metal  conduit, 
armored  cable  or  metal  molding  systems.  If  the  wooden 
cabinet  is  lined  with  sheet  iron,  the  latter  must  be  painted  [ 
or  treated  in  some  way  which  will  prevent  corrosion. 
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GUYED  MAST  WIRE  CROSSING. 


Hv    R.    I).    ("OOMHS. 

The  transmission  line  of  the  PubHc  Service  Klectric  Com- 
pany between  Rahway  and  the  new  generating  station  at 
Perth  Amboy,  N.  J.,  crosses  Woodbridge  Creek  on  State 
Street,  Perth  Amboy,  and  as  it  is  not  desirable  to  use  sub- 
marine cables  passing  under  the  stream  in  such  transmis- 
sion lines,  it  was  necessary  to  carry  the  wires  across  the 
waterway  at  a  height  of  125  ft.  above  mean  high  water,  this 
being  the  War  I^epartment's  re(|uirement  for  this  particu- 
lar location. 

The  line  in  question  will  ultimately  consist  of  30  No.  2/0 
hard-drawn  stranded  copper,  high-voltage  circuits,  a  very 
heavy  and  important  power  service.  Since  the  crossing  ad- 
joined a  public  street  and  could  not  be  located  upon  private 
right-of-way,  it  became  necessary  to  design  the  supporting 
structures  with  a  restricted  width  at  the  base  and  to  provide 
an  outline  that  would  not  appear  ungainly  and  therefore 
be  objectionable  near  a  public  highway. 

The  economic  choice  between  an  all-concrete  foundation 
carried  down  to  a  firm  bearing  and  a  pile-concrete  founda- 
tion will  undoubtedly  depend  upon  the  amount  of  swamp 
to  be  encountered  and  the  extent  to  which  the  ground  is 
water-bearing  or   tidal.      In    addition,   the   accessibilitv   for 


Transmission    Line    Crossing    Woodbridge    Creek    at    Perth 
Amboy,    N.    J. 

pile-drivers  must  be  taken  into  consideration.  After  care- 
ful investigation  it  was  decided  to  adopt  the  type  of  guyed 
mast  shown  in  the  illustration,  and  it  was  thus  possible  to 
restrict  the  width  at  the  base  to  4  ft. 

It  has  usually  been  found  economical  to  design  compara- 
tively shallow  concrete  foundations  when  they  are  carried 
upon  piles  in  tidal  swamps,  and  since  the  source  of  the 
ground  water  is  Newark  Bay  and  the  foundations  are  im- 
mediately adjoining  a  navigable  stream,  the  piles  will  always 
be  in  water,  though  the  cut-off  is  much  nearer  the  surface 
than  in  ordinary  foundation  work.  The  foundations  are 
supported  upon  piles  driven  through  the  upper  swampy 
stratum  to  a  firm  bearing  in  the  clay  and  sand  beneath,  and 
presented  no  unusual  features  other  than  the  relative  ex- 
pense of  installing  a  pile-driver  for  only  eight  piles. 

The  crossing  span  is  322  ft.  long,  the  lowest  wires  being 
128.5  ft.  above  the  foundations,  and  the  total  distance  be- 
tween the  bottom  wires  and  the  ground  wire  at  the  top  of 
the  masts  is  22.5  ft.  From  the  steel  masts  the  wires  de.scend 
abruptlv  to  wooden  poles  of  moderate  height,  which  are 
part  of  the  standard  line  construction.  This  marked  change 
in  the  profile  of  the  wires  is  made  possible  by  the  use  of 
special  clamping  devices  and  insulator  attachments  both  on 
the  masts  and  on  the  next   adjoining  poles.     There  is  no 


operating  objection  to  the  attachments;  in  fact,  they  are 
readily  luade  of  greater  strength  and  electrical  conductivity 
than  the  standard  line  construction.  The  electrical  charac- 
teristics and  physical  requirements  of  the  clamping  devices, 
as  well  as  the  i)osition  and  spacing  of  the  wires,  were  in 
accordance  with  the  National  Electric  Light  Association's 
specifications  for  overhead  crossings. 

Since  first-class  galvanizing  appears  to  be  as  yet  the  best 
manner  of  protecting  metal  parts  immediately  adjacent  to 
the  line  wires,  the  insulator  attachments  were  galvanized 
by  the  hot  process.  In  the  design  the  standard  loading,  a 
covering  of  ice  ^  in.  in  thickness,  combined  with  a  wind 
pressure  of  8  lb.  per  square  inch  thereon,  was  used  in  de- 
termining the  tension  in  the  wires.  In  order  to  ground  the 
steel  masts  copper  plates  were  buried  in  the  wet  earth  be- 
neath the  foundations,  and  copi)er  wires  leading  from  these 
plates  were  carried  up  through  the  concrete  and  soldered 
to  the  bases  of  the  masts. 

The  work  was  designed  and  constructed  by  the  writer's 
company,  under  the  supervision  of  Mr.  Farley  Osgood,  gen- 
eral sujjerintendent  of  the  Public  Service  Klectric  Company. 
Newark,  N.  J. 


WINDOW  LIGHTING  DISCUSSED  IN  CHICAGO. 

At  the  meeting  of  the  Chicago  Section  of  the  Illumina- 
ting Engineering  Society  on  April  18,  at  the  Great  Northern 
Hotel,  Mr.  J.  Henninger,  of  the  National  Electric  Lamp 
Association,  engineering  department,  delivered  a  lecture  on 
show-window  lighting. 

Mr.  Henninger  called  attention  to  the  introduction  of 
the  electric  incandescent  lamp  as  making  possible  the  de- 
velopment of  show-window  lighting  in  a  way  before  not 
attempted.  One  of  the  first  results  of  having  a  lamp  which 
could  be  placed  in  any  position  around  a  window  was  the 
outlining  of  show  windows  with  incandescent  bulbs.  After 
a  number  of  years  merchants  began  to  learn  that  this  was 
not  the  most  effective  way  that  could  be  employed  in  light- 
ing a  window. 

The  intensity  of  illumination  required  in  show  windows 
depends  on  the  locality  and  the  standard  of  illumination 
which  prevails  in  surrounding  stores  and  streets.  Much 
higher  standards  obtain  in  sonve  towns  than  in  others.  The 
intensity  required  is  also  dependent  on  the  class  of  goods 
to  be  shown  and  the  amount  of  illumination  obtaining  in 
the  street. 

Mr.  Henninger  showed  some  lantern  slides  illustrating 
the  effect  of  having  large  sources  of  light  like  flame  arcs  in 
front.  These  interfere  with  seeing  the  goods  in  the  win- 
dow clearly  as  viewed  from  across  the  street.  He  said  that 
show  windows  lighted  only  from  lamps  hung  along  the 
sidewalk  outside  the  show  window  looked  dead  and  unin- 
teresting. Another  view  showed  the  bad  effect  of  glare 
from  a  glass  window  back  which  interfered  with  clear 
vision.  Certain  windows  illustrated  contained  too  nuich 
illumination  in  the  top  of  the  window  at  the  expense  of  the 
front  lower  portion. 

He  went  extensively  into  the  matter  of  window  dressing 
to  secure  the  best  eft'ects  from  contrast.  He  showed  that  a 
single  color  of  window  backing  of  universal  application  is 
an  impossibility  because  of  the  dift'erence  of  color  in  goods 
shown.  In  one  of  iiis  cxain])les.  where  chinaware  was  ex- 
hibited, a  black  backing  was  the  best,  while  in  a  window 
showing  dark  goods  or  shoes  light-colored  backings  were 
best.  One  Cleveland  store  which  is  noted  for  its  window 
display  carries  different  colors  of  window  backings  for  use 
to  suit  the  kind  of  goods  to  be  shown.  One  of  the  best 
lighted  windows  illustrated  contained  lamps  in  deep  panels 
o.r  recesses  scattered  over  the  entire  area  of  the  window 
ceiling.  The  light  came  from  so  many  directions  that  the 
effect  was  excellent.  The  lamns.  however,  were  not 
equipped   with   reflectors,   being   simply   located   in  box-like 
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cnliiii;  paiu'ls  paiiitrd  wliitr.  Tin-  result  was  a  low 
ctlicioiicv.  as  shown  by  lnot-caiullc  iiic-asurciucut  taken  in 
the  windiiw  nn  a  plane  i8  in.  from  the  Hoor.  Tiiis  showed 
only  about  i8  ft. -candles  with  an  expenditure  of  about  20 
watts  per  square  foot  with  tunjjsten  lamps.  The  efliciency, 
lie  said,  could  undoubtedly  be  nuich  increased  by  the  use  of 
pioi>er  reflectors,  and  the  general  effect  would  i)robably  be 
just  as  good  under  this  plan  as  under  tiie  less  economical 
one   described. 

In  discussion  Mr.  .\.  1 ).  e'urtis  gave  some  reminiscences 
of  the  show-wimlow-lighting  business.  He  said  that  a 
show  window  should  be  lighted  like  a  stage  setting  for  per- 
fect display  of  the  contents  of  the  window  with  no  lamps  in 
sight.  He  gave  theatrical  people  credit  for  being  the  first 
to  appreciate  the  importance  of  properly  concealing  the 
sources  of  light  if  illumination  is  to  be  the  best  for  clear 
vision.  ICxposed  lamps  are  never  used  on  the  stage  except 
when  they  are  considered  a  necessary  part  of  some  scene, 
and  their  use  in  such  cases  simply  serves  to  bring  forcibly 
to  mind  the  more  comfortable  vision  when  no  lamps  at  all 
are  seen. 

Mr.  Albert  Scheible  questioned  whether  from  the  mer- 
chant's standpoint  the  large  arc  lamps  hung  in  front  of  a 
store  were  as  bad  as  the  lecturer  thought,  because  they 
attracted  people  to  the  sidewalk  in  that  vicinity,  and  once 
they  were  under  the  lamps  there  was  no  further  annoyance 
from  them. 

Mr.  J.  R.  Cravath  indorsed  what  Mr.  Henninger  had  said 
as  to  the  importance  of  proper  window  backing  to  bring 
out  the  right  contrast.  He  also  called  attention  to  the 
difficulty  of  properly  lighting  very  shallow  windows  in 
which  the  lamps  must  be  placed  at  a  considerable  height 
above  the  window.  In  such  windows  the  light  strikes  up- 
right objects  so  obliquely  that  the  illumination  on  them  is 
very  poor,  and  shadows  are  bad  even  though  very  con- 
centrating reflectors  be  used.  Deep  windows  in  which 
lamps  can  be  placed  low  along  a  transom  bar  about  even 
with  the  ceiling  of  the  window  can  be  lighted  to  the  best 
advantage.  Over-crowding  of  show  windows  is  another 
difficulty  frequently  met.  This  means  that  the  goods  fre- 
quently cast  shadows  on  each  other  and  on  themselves. 
Deep  windows — that  is,  those  in  which  the  depth  is  from 
50  to  100  per  cent  of  the  height — are  the  best  both  from  the 
window  trimmer's  point  of  view  and  from  the  lighting 
man's  standpoint. 

Mr.  Preston  S.  Millar,  general  secretary,  of  New  York, 
suggested  that  the  necessity  for  contrast  did  not  necessarily 
mean  that  the  contrast  should  be  strong  or  violent.  Mild 
contrasts  are  frequently  the  most  pleasing,  especially  in  the 
highest  class  of  work. 

He  suggested  as  a  method  of  studying  the  illumination 
produced  by  different  reflectors  in  a  window  that  a  white 
sheet  be  hung  so  as  to  occupy  about  the  position  of  the 
plane  of  trim.  Then  by  taking  out  the  milk-glass  test  plate 
on  a  photometer  arranged  for  foot-candle  measurement 
and  allowing  the  light  to  shine  directly  on  to  the  photometer 
mirror  or  screen  the  specific  brightness  on  the  sheet  at  the 
various  points  could  be  tested  with  an  observer  holding 
the  photometer  in  the  same  position  at  which  he  would 
naturally  view  the  goods  in  the  window.  This  would  give 
directly  and  easily  the  information  wanted  about  the  rela- 
tive intensity  required. 

Mr.  Alfred  Johnson  told  of  the  difficulties  of  properly 
lighting  show  windows  in  the  daytime,  especially  when 
there  is  bright  sunlight.  About  such  times  the  view  of  the 
goods  is  much  interfered  with  by  the  reflection  from  across 
the  street  which  is  seen  in  the  plate  glass.  The  proper 
illumination  of  show  windows  at  night  is  easy  as  compared 
to  this  problem,  which  has  practically  never  been  success- 
fully solved. 

Mr.  Curtis  called  attention  to  the  fact  that  wastes  of  40 
to  50  per  cent  are  very  common  in  show-window  lighting, 
and  said  that  in  no  other  department  of  the  merchandising 


l)usiuess    is    there    so    much    waste    going    on    with    so   little 
attempt  to  stop  it.  f 

Mr.  i  .  11.  Aldrich  divided  show-window  lighting  intd 
two  classes,  first,  lighting  for  show  and  spectacular  effect!  > 
and,  second,  lighting  for  the  display  of  the  goods.  For 
the  display  of  goods  unquestionably  the  best  place  for  the 
lamps,  concealed,  is  at  about  the  level  of  the  transom  bif 
of  the  window.  He  suggested  that  windows  be  wired  so 
that  two  different  intensities  of  illumination  may  be  ob- 
tained in  order  to  make  more  effective  the  slujwing  of 
iliffercnt  classes  of  goods. 

In  conclusion  Mr.  Henninger  indorsed  the  idea  that  the*'! 
stage-lighting  effect  should  be  the  one  thought  in  window 
lighting.  He  described  briefly  some  very  striking  efifecU 
obtained  by  use  of  flashers,  flashing  on  and  off  colored 
light  so  as  to  bring  out  the  different  colors  of  the  goods 
that  were  on  disjjlay. 


Letter  to  the  Editor 


SHOW-WINDOW  LIGHTING. 


To  the  Editor  of  Electrical  World: 

Sir: — The  discussion  recently  held  at  the  Chicago  meet- 
ing of  the  Illuminating  Engineering  Society  on  show-win- 
dow lighting  was  very  timely,  in  view  of  the  important 
place  this  class  of  lighting  has  in  the  illuminating  field. 
Properly  lighted  show  windows  are  important  factors  in 
modern  merchandising  and  also  an  important  source  of 
revenue  to  electric  companies.  They  offer  to  electric  com- 
panies a  very  substantial  class  of  business  which  should 
extend  late  into  each  evening  and  with  proper  encourage- 
ment should  be  kept  on  every  night  of  the  year.  Window 
lighting  has  sometimes  been  divided  into  two  general 
classes.  In  one  class  the  lighting  is  solely  for  the  best 
possible  display  of  the  goods  shown,  and  in  the  other  class 
it  is  more  of  a  spectacular  order  in  which  the  attempt  is  to 
attract  attention  to  the  window  as  a  piece  of  spectacular 
lighting  rather  than  to  the  goods  shown.  For  the  display 
of  goods  pure  and  simple,  practice  has  generally  settled 
down  to  the  use  of  concealed  lamps  located  at  the  top  or 
transom  bar  of  the  window,  with  windows  which  have  a 
depth  from  60  to  100  per  cent  of  the  height.  This  gives 
room  for  proper  arrangement  of  goods  and  incidentally 
makes  possible  better  lighting  than  when  the  window  is  very 
shallow  and  the  light  must  be  thrown  onto  the  goods  ver>' 
obliquely  from  above. 

At  the  Chicago  meeting  much  emphasis  was  given — and, 
it  seems  to  me,  properly  so — to  the  question  of  show-w-in- 
dow  backgrounds  and  the  importance  of  having  back- 
grounds which  ofifer  some  contrast  to  the  goods  on  display 
if  the  most  striking  effects  are  to  be  produced.  The  bad 
effects  of  making  windows  too  shallow  and  overcrowding 
them  were  also  pointed  out,  as  it  is  practically  impossible  to 
light  goods  properly  under  such  conditions.  In  show- 
window  lighting  on  account  of  the  restricted  space  which 
is  to  be  lighted  it  is  easily  possible  to  employ  arrangements 
which  are  very  extravagant  or  wasteful.  The  use  of 
reflecting  appliances  which  do  not  confine  the  flux  of  light 
to  the  window  where  it  is  needed,  or  a  lack  of  reflecting 
appliances  altogether,  is  responsible  for  such  waste.  It  is 
sometimes  hard  to  make  a  merchant  believe,  when  he  is 
lighting  his  windows  with  a  given  satisfactory  effect,  that 
the  same  effect  might  be  produced  with  half  the  expendi- 
ture of  electrical  energy,  but  this  is  in  many  cases  true. 
Successful  show-window  lighting  is  a  combination  of  the 
window    trimmer's    art    with    the    illuminating    engineer's 


science. 

Chicago.  III. 


R.  J.  Davidson. 
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Generators,  Motors  and  Transformers. 

Single-Phase  Rcpulsiun  Motors. —  1".  !•".  Wall. — In  a  pre- 
vious paper  the  author  developed  the  theory  of  the  single- 
phase  repulsion  motor  by  an  analytical  method,  on  the  basis 
of  the  actual  flux  distribution  in  the  air-gap.  If  the  flux 
distribution  in  the  air-gap  were  sinusoidal,  the  problem 
could  be  dealt  with  by  means  of  vector  diagrams.  But  since 
this  is  not  tlie  case  the  vector  diagram  can  give  only  ap- 
proximate results.  In  the  present  paper  the  vector  diagram 
for  the  single-phase  repulsion  motor  is  developed,  and  the 
results  obtained  in  this  way  are  compared  with  those 
obtained  by  the  author  in  the  previous  analytical  paper. 
From  experimental  data  the  relative  accuracy  of  the  two 
methods  is  found,  and  it  is  shown  that  for  this  type  of 
motor  the  accuracy  of  the  analytical  method  is  much  greater 
than  that  of  the  vector  n'lethod.  The  vector  treatment  can, 
therefore,  for  this  type  of  motor  be  taken  only  as  a  guide 
to  the  general  behavior  of  the  machine;  but  in  all  cases  in 
which  practical  accuracy  is  required  the  analytical  method 
should  be  used. — London  Electrician,  April  12,  1912. 

Alternator  for  2000  Cycles  per  Second. — W.  Duuuei.l. — 
An  abstract  of  a  London  physical  society  paper.  The 
author  described  and  exhibited  a  small  2000-cycle  alternator 
which  he  had  designed  and  had  constructed  for  testing  pur- 
poses, mainly  in  connection  with  telephonic  measurements. 
The  alternator  is  of  the  salient-pole,  revolving-field  type 
running  at  8000  r.p.m.  'Jlie  stator  is  smooth  and  wound 
like  a  Gramme  ring,  the  object  being  to  obtain  as  nearly  as 
possible  a  sine  wave.  The  output  of  the  alternator  amounted 
to  as  much  as  0.5  kw  at  the  higher  frequencies.  While  the 
€mf  curves  are  nearly  sinusoidal  a  third  harmonic  is  present. 
— London  Electrician,  April  12,  19 12. 

Unipolar  Dynamo. — F.  Charles. — An  illustrated  account 
of  the  construction  of  the  unipolar  dynamo  of  Barbour 
which  was  exhibited  at  the  Olympia  Electric  Exhibition  in 
London  and  has  already  been  described  in  our  Digest.  The 
author  points  out  the  suitability  of  driving  this  machine  with 
a  steam  turbine  and  its  suitability  in  electrometallurgical 
works. — La  Houille  Blanche,  February,  1912. 

Transformers. — F.  C.  Green. — The  conclusion  of  a  series 
of  papers  on  alternating-current  apparatus  troubles.  The 
author  considers  transformer  operation  under  two  main 
headings,  namely,  troubles  which  occur  on  first  exciting  and 
those  which  develop  during  service.  Under  the  first  head- 
ing a  number  of  diagrams  are  shown  illustrating  the  condi- 
tions which  have  to  be  met  in  the  satisfactory  parallel 
operation  of  transformers,  single-phase  and  three-phase. 
The  necessary  theory  is  introduced  to  show  how  these 
methods  may  be  generally  applied  to  typical  every-day  prob- 
lems. The  second  section  considers  mechanical  trouble 
which  may  interfere  with  the  proper  ventilation  of  water- 
cooled,  air-blast  and  oil-cooled  transformers,  and  concludes 
with  a  consideration  of  the  precautions  which  must  be 
observed  in  systems  where  three-phase  Y-connected  gen- 
erators are  used  for  four-wire  distribution. — Gen.  Elec. 
Review,  April,  1912. 

Lamps  and   Lighting. 

Illumination. — J.  D.  MacKenzie. — An  illustrated  paper 
read  before  the  Scotch  local  section  of  the  (British)  In- 
stitution of  Electrical  Engineers.  After  a  few  remarks  as 
to  the  efficiency  of  light  sources,  the  author  discusses  the 
calculation  of  the  illumination  in  given  cases.  He  then  de- 
scribes some  interesting  fittings  for  suspension  over  the  road 
which  have  been  installed  at  Barrow-in-Furness.  The  sys- 
tem is  especially  applicable  for  illuminating  tramway  roads 
where  span-wire  construction  is  in  use.     Between  every  two 


opposite  poles  not  only  the  span  wire  carrying  the  trolley 
wire  is  stretched,  but  above  it  another  span  wire  is  stretched 
which  carries  two  lighting  fittings,  two  60-watt  metallic- 
filament  lamps  being  used  on  each  span.  Finally  a  few 
notes  are  given  of  the  measurement  of  illumination. — Lon- 
don Electrician,  April  12,  1912. 

Mctallic-FUanient  Lamps. — A  continuation  of  the  long 
illustrated  series  on  recent  progress  in  incandescent-lamp 
manufacture.  The  description  is  chiefly  based  on  Ger- 
man patent  specifications.  In  the  present  instalment  the 
methods  of  mounting  the  filament  are  described. — Zeit.  f. 
Belcucht.,  March  10,  1912. 

Generation,  Transmission  and  Distribution. 

Electrically  Driven  Rolling  Mill. — A  note  on  a  new  elec- 
tric rolling  mill  at  the  new  steel  works  at  Rehon,  near 
Longwy,  belonging  to  the  Belgian  firm  La  Providence,  of 
Marchienne-au-Pont,  near  Charleroi.  It  consists  of  a 
blooming  mill  and  a  section  rolling  mill.  The  blooming  mill 
is  driven  by  a  continuous-current  motor  giving  12,000  hp, 
fitted  with  an  armature  weighing  80  tons.  The  normal 
speed  of  the  motor  is  40  r.p.m.,  which  can  be  increased  to 
120  r.p.m.  The  reversing  motor  is  driven  by  means  of  a 
control  gear  which  alters  the  excitation  of  the  generator, 
and  it  is  possible  to  obtain  20  reversals  per  minute.  The 
ingots,  which  are  rolled  down  to  the  minimum  section  of 
4  in.  by  4  in.,  weigh  4  tons  and  measure  28^  in.  in  width  by 
25^  in.  in  height,  with  a  length  of  5  ft.  7  in.  In  normal 
working  the  output  is  50  tons  an  hour  with  an  elongation 
varying  from  9  to  24,  but  the  production  can  be  readily  in- 
creased to  80  tons.  The  section  rolling  mill  has  been  de- 
signed to  deal  with  the  manufacture  of  joists  of  large  sizes 
and  is  driven  by  an  electric  motor  developing  15,000  hp. 
The  buffer  set  includes  a  flywheel  weighing  65  tons. — Lon- 
don Electrician,  April  12,  1912. 

British  Energy  Supply  Statistics. — A  table  of  119  electric 
energy  supply  stations  in  Great  Britain,  with  the  names  of 
the  engineers,  the  principal  industries  supplied,  and  details 
of  the  electric  system  employed,  rates  of  charge,  etc. — Sup- 
plement London  Electrician,  April  12,  1912. 

Water-Powers  in  Spain. — A.  Brillouin. — A  review  of 
the  water-powers  in  Spain  and  those  which  have  been  de- 
veloped for  the  generation  of  electrical  energy. — La  Houille 
Blanche,  February,  19 12. 

Blast-Furuacc  Gas  Plants.— A.  Witz.— An  article  on  the 
blast  furnace  as  a  gas  producer  and  on  the  gas  available 
for  electric  energy  production  at  blast-furnace  plants. — 
La  Lnmicre  Elec,  April  13,  191 2. 

Traction. 

Single-Phase  Traction. — An  abstract  of  the  official  report 
on  the  results  obtained  during  the  first  year  on  the  single- 
phase  road  from  Dessau  to  Bitterfeld.  The  figures  given 
show  that  the  results  have  really  been  better  than  had  been 
expected  in  the  original  project.  The  wear  and  tear  is 
small.  This  is  especially  noteworthy  with  respect  to  the 
commutators.  The  specifications  required  that  in  the  pas- 
senger-train locomotives  no  repairs  of  the  commutators 
should  be  necessary  before  5000  locomotive  kilometers 
(3000  miles),  and  for  the  freight-train  locomotives  before 
2000  locomotive  kilometers.  As  a  matter  of  fact,  two  of 
the  locomotives  have  already  covered  30,000  km  and  20,000 
km  respectively  without  any  repairs  of  the  commutators. — 
Elck.  Zeit.,  April  11,  1912. 

Gasoline-Electric  Car. — An  illustrated  description  of  a 
90-hp  petrol-electric  car  for  the  Great  Central  Rail- 
wav   Company,   in   England.     This   is   a  new   departure   in 
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luigli.sli  railway  practice,  aiul  it  is  llimii^lii  iliat  this  system 
will  probably  \h-  suniciciit  to  carry  the  wlioK'  tralVic  on  small 
branch  lines.  A  car  can  very  quickly  be  cbarlered  as  a 
"special,"  since  there  is  no  delay  as  with  j;elling  up  steam, 
for  the  enjjine  can  always  be  started  up  at  once  and  the 
car  is  then  ready  for  service.  The  "layover"  losses  are 
entirely  avoided,  and  the  useful  range  of  the  vehicle  may 
l)e  anything  desired,  since  fuel  for  very  long  journeys  may 
be  carried  and  the  full  power  maintained  continuously. — 
l.onilon  nice  trie  ian,  April  \2,  1912. 

Switct-rUiiui. — 11.  Stockkk. — A  long  illustrated  ])apcr  on 
the  present  status  of  electric  traction  in  Switzerland. — 
La  Rciiic.  .\pril.  1012. 

Installations,   Systems  and   Appliances. 

Gcnnan  lilcctrical  Industries. — A  continuation  of  the  long 
statistical  review  of  the  status  of  the  German  electrical  in- 
dustries in  igii.  L.  Finzi  discusses  the  development  of 
central  stations  and  transmission 
plants  in  Germany.  riierc  exist 
now  in  (iermany  2700  central 
stations,  of  which  seven  have  a 
rating  of  more  than  20,000  kw 
(the  largest  one  being  tlie  Berlin 
station  of  160,000  kw).  There 
are  twenty-three  stations  with 
ratings  between  20,000  kw  and 
10,000  kw  and  twenty-three  more 
with  ratings  between  10,000  and 
5000  kw.  From  1905  to  191 1  the 
total  rating  of  all  stations  has  in- 
creased from  620,000  kw  to 
1,500,000  kw,  and  the  total  con- 
nections have  increased  from 
650,000  kw  to  2,500,000  kw.  In 
mines  and  metallurgical  plants, 
especially  rolling  mills,  three- 
phase  transmission  is  increasing 
in  importance.  In  the  textile  in- 
dustries the  squirrel-cage,  three- 
phase  induction  motor  is  very 
widely  used ;  where  speed  regula- 
tion is  required  direct-current 
motors  are  used,  but  three-phase 
commutator  motors  are  also  being 
used  now.  In  paper  mills  the 
direct-current  motor  is  gradually 
being  replaced  by  the  three-phase 
commutator  motor,  which  is  also 
finding  greater  favor  for  driving 
tools.  Vietze-Kastendieck  reviews 
the  development  of  transmission 
plants  in  agricultural  districts, 
and  K.  Pichelmayer  discusses  the 

development  of  dynamo-electric  machine  design.  While 
high-speed  direct-current  machines  cannot  be  built  for  more 
than  1500  kw  and  1500  r.p.m.,  low-speed  rolling-mill  direct- 
current  motors  have  been  built  for  ratings  of  15,000  hp  and 
may  be  built  for  even  greater  ratings.  These  as  well  as 
almost  all  direct-current  machines  are  now  provided  with 
interpoles  and  often  also  with  compensating  windings.  The 
use  of  the  commutator  in  alternating-current  machines  is 
increasing  rapidly  and  steadily.  Single-phase  commutator 
motors  for  heavy  locomotives  have  been  built  for  ratings  of 
20CO  hp.  As  to  the  probable  limit  of  rating  of  a  single 
generator,  the  author  thinks  that  the  maximum  may  be 
assumed  at  present  as  25,000  kw.  H.  Beckmann  reviews 
the  manufacture  of  storage  batteries  and  Schwaiger  the 
present  status  of  the  manufacture  of  switchboards. — Elek. 
Zeit.,  April  11,  1912. 

Protective  Water  Resistors. — The  usual  non-inductive  re- 
sistors used  with  lightning  arresters  and  with  appliances 
employed  for  protection  against  sudden  dangerous  rises  of 


Protective    Water 
Rheostat 


\olia;;c  have  the  disadvantage  that  when  the  current  passes 
continually  they  may  get  heated  and  be  destroyed.  Such  a 
continuous  pasiage  ol  current  to  earth  (jccurs  sometiiiies  in 
cable  networks  when  a  gronnd  connection  has  developed  at 
a  cable  junctive  box  and  is  not  at  once  noticed.  To  prevent 
a  dangerous  rise  of  temperature  in  the  resistor,  water  cir- 
culation may  be  used  as  indicated  in  the  cut.  The  electricity 
passes  from  a  to  the  renter  e  of  the  tul)c  /;,  which  is  filled 
with  wall  T.  I  Ik-  waU  t  is  IJKTi'hy  iieaud  ;ind  rises  at  once, 
while  cold  water  sinks  downward  fr(jm  the  reservoir  e. 
The  circulation  of  the  water  is  indicated  by  arrows.  A  win- 
dow is  provided  to  show  whether  there  is  any  water  in  the 
resistor.  (Nothing  is  said  concerning  electrolysis,  although 
it  is  stated  that  a  valve  is  provided  in  order  to  carry  away 
any  vapors  which  may  form.)  b'or  filling  the  resistor  pure 
water  w^ith  an  addition  of  a  nickel  salt  is  used.  The  re- 
sistors are  able  to  carry  3  amj)  to  earth  for  an  hour  or 
more  without  any  detrimental  rise  of  temperature. — Elek. 
Zi  it..  .\])ril  17,  1912. 

i  '.se  of  lixhaust  Steam. — Max  Arbeiter. — A  j^aper  read 
before  the  Electrical  Society  of  Vienna,  in  which  the  author 
describes  the  use  of  exhaust  steam  from  electric  supply 
plants  for  heating  purposes.  It  is  shown  that  a  great  saving 
can  be  obtained  in  this  way,  and  a  description  is  given  of 
an  actual  installation. — lilck.  u.  Maseli.  (Vienna),  April 
14,  1912. 

Storage  Batteries  for  Intermittent  Operation. — E.  Ketz- 
i.ER. — An  illustrated  article  in  which  the  author  shows  that 
electric  elevators,  cranes,  etc.,  may  be  connected  satisfac- 
torily to  a  lighting  network  if  small  batteries  are  provided. 
— Elek.  Zeit.,  April  11,  1912. 

Electrophysics  and  Magnetism. 

Effect  of  Temperature  Upon  Radioactive  Disintegration. 
— A.  S.  Russell. — A  note  on  a  paper  recently  read  before 
the  Royal  Society  in  London.  The  author  investigated  the 
effect  of  temperature  upon  the  rate  of  decay  and  the  amount 
of  beta  and  gamma  ray  activity,  of  radium  emanation,  of 
active  deposit  and  of  radium  C.  The  results  are  entirely 
negative.  All  abnormalities  of  activity  of  beta  rays  ob- 
tained by  previous  authors,  and  by  the  author  in  this  re- 
search, may  be  completely  explained  on  two  simple  grounds. 
The  first  of  these  is  a  change  of  distribution  of  radium 
C  caused  by  its  partial  volatilization  inside  the  quartz  tube 
at  temperatures  greater  than  320  deg.  The  second  is  a 
change  in  the  partition  of  radium  C  between  the  walls  of 
the  quartz  envelope  and  the  space  inclosed.  At  room  tem- 
perature the  greater  part  of  the  radium  C  is  usually  on  the 
walls.  At  room  temperature,  after  the  tube  has  been  cooled 
suddenly  from  high  temperatures,  it  is  entirely  on  the  walls. 
Above  650  deg.  the  radium  C  is  distributed  homogeneously 
throughout  the  volume  of  the  tube.  Each  of  these  partitions 
gives  a  different  beta  ray  ionization  in  an  electroscope,  be- 
cause the  average  path  of  the  rays  through  the  walls  of  the 
quartz  envelope  depends  upon  the  partition.  Under  the  con- 
ditions of  experiment,  radium  B  and  radium  C,  and  very 
probably  radium  A,  may  be  completely  volatilized  inside 
sealed  quartz  tubes  at  a  temperature  of  650  deg.  Radium 
B  commences  to  volatilize  at  room  temperature. — London 
Electrician,  April  12,  1912. 

Electrochemistry  and  Batteries. 

Tests  of  Dry  Batteries. — S.  W.  Melson. — An  account  of 
an  investigation  carried  out  in  the  (British)  Physical  Lab- 
oratory on  dry  batteries,  the  relation  between  the  incidence 
of  the  discharge  and  the  relative  output  ratings  of  cells  of 
different  manufacture.  Four  different  makes  of  cell  were 
tested  and  some  different  tests  were  employed.  Test  i  rep- 
resents as  nearly  as  possible  the  working  conditions  of  a 
cell  on  a  telephone  circuit,  two  cells  working  on  a  circuit 
the  resistance  of  which  is  about  100  ohms  and  the  average 
discharge  five  minutes  per  hour.  The  minimum  current 
with  which  a  telephone  microphone  would  work  w^as  found  ■ 
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to  be  0.018  amp,  and  the  discliargc  of  tlic  cells  was,  there- 
fore, considered  to  be  completed  when  the  emf  iiad  fallen 
to  0.9  volt  at  the  end  of  any  period  of  discharge,  lest  2 
was  a  discharge  for  five  minutes  per  hour  through  a  re- 
sistance of  I  ohm.  Test  3  was  specified  by  tlie  National 
Telephone  Company,  the  ceils  in  this  case  being  discharged 
continuously  for  six  hours  per  day  through  a  resistance  of 
5  ohms,  resting  the  other  eighteen  hours.  Test  4  was  the 
test  formerly  specified  by  the  British  I'osl  Office.  I'2ach 
cell  was  discharged  continuously  at  a  constant  current  (in 
this  case  20  milliainperes)  until  the  emf  observed  imme- 
diately after  the  current  was  switched  off  had  fallen  to  i 
volt.  Test  5  was  the  test  most  favored  by  manufacturers, 
each  cell  being  discharged  continuously  through  a  resistance 
of  10  ohms.  In  test  6  each  cell  was  discharged  through  a 
resistance  of  100  ohms,  the  discharge  being  considered  to 
be  complete  when  the  emf  had  fallen  to  0.9  volt  per  cell. 
Test  7  is  one  of  the  tests  used  by  the  British  War  Office, 
and  consists  in  observing  the  voltage  of  the  cell  when  it 
is  discharged  continuously  through  a  resistance  of  500 
ohms.  The  results  are  given  in  diagrams  showing  that  the 
tests  give  the  same  relative  order  of  merit  for  the  cells, 
although  tiiere  is  considerable  variation  in  the  figure  of 
merit  from  test  to  test.  The  author's  conclusions  are  as 
follows :  In  view  of  the  great  ditTerences  between  the 
relative  results  of  dififerent  makes  of  cells  under  the  va- 
rious conditions  of  discharge,  and  also  as  to  the  relation 
between  the  incidence  of  the  discharge  and  the  output  rat- 
ing, it  seems  obvious  that,  with  the  exception  of  No.  i, 
none  of  the  methods  of  test  investigated  can  be  relied  on 
to  give  even  an  approximation  of  the  relative  permissible 
output  rating  of  dry  cells  or  of  the  output  which  may  be 
obtained  under  working  conditions.  What  may  be  called 
a  "rough  idea"  of  the  relative  value  might,  perhaps,  be  ob- 
tained for  telephonic  purposes  from  the  results  of  a  con- 
tinuous discharge  through  a  resistance  of  100  ohms,  but 
for  a  really  correct  comparison  the  test  should  be  approxi- 
mate as  nearly  as  possible  to  working  conditions.  An  ac- 
count of  the  discussion  which  followed  is  also  given. — 
London  Electrician,  April  12,  1912. 

Electrolysis  in  Liquid  Sulphur  Dioxide. — L.  S.  Bagster 
AND  B.  D.  Steele. — A  note  on  a  recent  Faraday  Society 
paper.  The  paper  describes  experiments  undertaken  with 
the  object  of  ascertaining  the  mechanism  of  electrolysis  of 
solutions  in  liquefied  sulphur  dioxide.  During  the  elec- 
trolysis of  potassium,  sodium,  tetramethylammonium  or 
trimethylsulphonium  iodides  sulphur  is  deposited  on  the 
cathode,  a  sulphite  being  simultaneously  formed.  In  the 
case  of  potassium  iodide  the  potassium  sulphite,  which  is 
insoluble  in  the  solvent,  is  deposited  on  the  cathode  in  quan- 
tity nearly  corresponding  to  that  demanded  by  Faraday's 
law.  At  the  anode  there  occur  changes  which  are  analogous 
to  those  occurring  in  aqueous  solution,  bromine  and  iodine 
being  liberated  from  solutions  of  bromides  and  iodides, 
while  anodes  of  zinc  and  iron  are  attacked,  the  metals 
I)assing  into  solution  as  complex  salts.  Evidence  is  ad- 
duced to  show  that  water  and  hydrogen  bromide  unite  to 
form  an  oxonium  compound  which  is  electrolytic  in  char- 
acter, and  this  evidence  is  strengthened  by  comparison  with 
well-known  oxonium  compounds.  A  number  of  such  com- 
pounds have  l)een  found  to  be  formed  in  sulphur  dioxide 
solution,  the  solutions  so  formed  being  good  electrical  con- 
ductors. It  is  shown  that  metals  immersed  in  solutions  of 
their  salts  in  sulphur  dioxide  have  definite  electrode  poten- 
tials, several  of  which  have  been  measured  in  saturated 
solutions. — London  Electrician,  April  12,  1912. 

Electroplating. — A  note  on  a  recent  British  patent  (No. 
22,141,  of  April  4,  1912)  of  P.  Marino  and  Q.  Marino,  re- 
lating to  the  deposition  of  gold,  silver,  platinum,  copper, 
^inc,  nickel,  tin  and  lead  or  alloys  upon  metallic  surfaces. 
It  is  proposed  to  prepare  the  electrolyte  in  such  a  way 
that  it  acts  also  as  a  pickling  solution  and  therefore  gives 
-'   tough  deposit.     The  method  consists  in  dissolving  in  an 


aqueous  solution  of  sodium  or  potassium  glycero-borben- 
zoate  a  salt  of  the  metal  or  alloy  to  be  deposited. — London 
Elec.  Enc/'ing,  April  11,  1912. 

Units,  Measurements  and  Instruments. 

Resistivity  of  Pure  Iron  Between  o  Deg.  and  1000  Deg. 
C. — A.  R.  Mevek. — An  account  of  measurements  made  in 
the  lamp  factory  of  Siemens  &  Halske.  Three  kinds  of 
"pure"  iron  were  tested.  The  following  figures  refer  to 
electrolytic  iron,  which  contained  neither  carbon,  copper, 
manganese  nor  silicon,  but  only  0.008  per  cent  sulphur  and 
0.007  P*-'!"  c^'it^  phosphorus.  This  iron  as  obtained  by  de- 
position had  at  20  deg.  C.  an  electric  resistivity  of  10.95 
microhms  per  cm  cube.  After  having  been  heated  for 
sixty  hours  to  a  temperature  between  900  deg.  and  1000  deg. 
the  resistivity  was  9.35  at  a  temperature  of  o  deg.  C. 


Deg.  C. 

Resistivity. 

0 

9.35 

SO 

11.92 

100 

15.49 

200 

22.76 

300 

31.93 

400 

43.20 

600 

71.05 

700 

92.90 

900 

117.80 

The  resistivities  of  the  other  two  samples  of  pure  iron  at 
the  different  temperatures  are  of  the  same  order  of  mag- 
nitude.— Deutsche  Phys.  Ges.,  Vol.  XIII,  p.  680;  La  Revue 
Elec,  April  12,  1912. 

Comparing  Capacities  at  Various  Frequencies. — A. 
Campbell. — An  abstract  of  a  paper  read  before  the  Physi- 
cal Society  in  London.  To  compare  the  capacities  of  two 
condensers  under  conditions  similar  to  those  in  Maxwell's 
commutator  method,  they  are  charged  and  short-circuited 
periodically  in  two  adjacent  arms  of  a  bridge  by  a  double 
rotating  commutator,  the  corresponding  contacts  being 
made  simultaneously.  If  the  other  arms  of  the  bridge  are 
resistors  of  resistances  7?  and  S,  and  a  battery  and  direct- 
current  galvanometer  (of  long  period)  are  used,  then  a 
balance  is  obtained  when  K.,/K^  =  R; S.  The  method  is 
highly  sensitive.  Methods  (like  the  above)  in  which  the 
applied  voltage  has  a  square-topped  wave-form  give  re- 
sults in  agreement  vv'ith  those  using  sine  wave-form  when 
the  period  of  charge  (and  equal  discharge)  with  the  square- 
topped  wave  is  2/z  times  the  half  period  of  the  sine  wave. — 
London  Electrician,  April  12,  -1912. 

Magnetic  Tests  of  Sheet  Steel. — K.  Schmiedel. — An  ac- 
count of  an  experimental  investigation  carried  out  at  the 
Reichsanstalt  on  the  sources  of  error  in  determining  the 
coefficient  of  loss  by  means  of  the  Epstein  apparatus.  Air- 
gaps  of  less  than  0.3  mm  do  not  cause  appreciable  errors. 
With  few  comparative  measurements  a  ring  sample  is  un- 
suitable as  object  for  comparison.  The  determination  of 
the  coefficient  of  loss  is  influenced  to  a  very  small  degree 
l)y  the  way  in  which  the  iron  sheets  (one-half  of  which  are 
cut  parallel  and  the  other  half  perpendicular  to  the  direc- 
tion of  rolling)  are  arranged  in  the  different  bundles.  The 
dimensions  of  the  secondary  coil  are  of  small  account  as 
long  as  they  are  within  the  usual  limits.  The  dimensions 
of  the  primary  coil  may  cause  greater  errors. — Elek.  Zeit.. 
April  II,  1912. 

Electric  Resistors. — N.  Campbell. — A  note  on  certain 
liquid  resistors  which  may  be  used  for  the  same  purposes 
as  the  "Bronson"  resistors  of  ionized  air.  These  resistors 
are  mixtures  of  commercial  xylol  and  absolute  alcohol 
which  has  been  distilled  from  lime.  A  series  of  resistors 
of  resistances  ranging  from  3X10'  to  10"  ohms  has  been 
made  from  such  mixtures.  The  liquid  resistors  appear  to 
have  every  advantage  over  Bronson  resistors,  except  in 
the  matter  of  sensitiveness  to  change  of  temperature.     The 
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mlcrc.^tiiij;  lail  is  tn  In-  iinlrii  lli.it  llu-  ir.sislaiicc,  likr  llial 
of  motal.s  and  unlike  thai  of  electrolytes,  increases  with  llu- 
teinperatnre. — I'hilos.  M(i^.,  April,  iyi2. 

Metir. — An  otlicial  connnunication  from  the  Reichsan- 
stalt,  admitting  a  single-phase  induction  niclcr  of  Landis 
anil  tlyr  for  calihration.  The  construction  and  wirinjj  con- 
nrctions  are  described  and  illustrated,  and  an  outliiu-  is 
given  of  the  method  of  calibration. — lilck.  Zcit.,  .\\n\\  ii, 
19IJ. 

Power  I'iictor  and  Coiniiictri'ity  of  Dielectrics  at  Jli^^h 
Frequencies. — J.  A.  1'"i.emini;  and  J.  B.  Dykk. —  The  con- 
clusion of  their  paper  read  before  the  (British)  Institution 
of  I'.lectrical  Engineers  on  the  power  factor  and  con- 
ductivity of  dielectrics  when  tested  with  alternating  elec- 
tric currents  of  telephonic  frequency  at  various  tempera- 
tures. The  conclusions  arc  sunmied  up  as  follows:  All 
the  dielectrics  so  far  tested  prove  to  possess  a  true  dielectric 
conductivity  for  alternating  currents  considerably  greater 
than  for  steady  unidirectional  currents.  This  increased 
conductivity  implies  greater  rate  of  energy  dissipation  for 
the  same  terminal  voltage.  The  alternating-current  con- 
ductivity increases  with  the  temperature,  except  in  the  case 
of  vulcanized  india-rubber  rather  below  20  deg.  C.  and 
gutta-percha  rather  above  15  deg.  C,  in  both  of  which 
cases  it  decreases  with  rise  of  temperature.  In  the  case  of 
mica  and  very  dry  paper  it  is  not  affected  to  any  sensible 
extent  by  rise  of  temperature  over  a  range  between  o  deg. 
C.  and  60  deg.  C.  The  alternating-current  conductivity  is 
in  most  cases  a  linear  function  of  the  frequency,  and  may 
be  expressed  in  the  form  a  -)--  bii.  where  a  and  h  are  co- 
efficients which  are  functions  of  the  temperature  and  n  is 
the  frequency.  The  alternating-current  conductivity,  espe- 
cially that  part  of  it  denoted  by  a,  is  greatly  increased  by 
the  presence  of  moisture  in  the  dielectric.  This  part  is 
probably  identical  with  the  true  direct-current  conductivity. 
The  part  of  the  conductivity  denoted  by  the  coefificient  a 
is  possibly  electrolytic  in  nature,  while  the  part  proportional 
to  the  frequency  is  a  consequence  of  an  energy  loss  which 
is  possibly  analogous  to  the  hysteresis  loss  in  iron.  The 
dielectric  constant  for  alternating  electric  force  is  in  most 
dielectrics  rather  smaller  than  that  for  steady  or  unidirec- 
tional electric  force.  In  no  case  is  it  larger.  In  the  case 
of  pure  india-rubber  and  vulcanized  india-rubber  the  tem- 
perature coefficient  of  the  dielectric  constant  may  perhaps 
be  negative  within  the  range  of  telephonic  frequencies  and 
o  deg.  C.  to  50  deg.  C.  but  this  result  is  not  quite  certain. 
The  ratio  5"/ca),  nearly  identical  with  the  power-factor,  is 
for  some  dielectrics,  such  as  mica  and  dry  paper,  a  con- 
stant independent  of  frequency'and  temperature.  The  mean- 
ing of  S/cin  is  that  the  condenser  is  represented  as  con- 
sisting of  a  perfect  capacity  c  shunted  by  conductance  S. 
while  CO  is  27c  times  the  frequency.  For  most  dielectrics 
it  increases  with  rise  of  temperature  but  decreases  with 
a  rise  of  frequency.  The  power-factor  variation  with  tem- 
perature of  vulcanized  india-rubber  and  gutta-percha  is 
quite  abnormal.  Those  dielectrics,  such  as  celluloid  and 
gutta-percha,  which  have  large  alternating-current  con- 
ductivity, although  free  as  far  as  possible  from  moisture, 
also  exhibit  in  a  marked  manner  the  phenomena  of  dielec- 
tric absorption  and  residual  charge.  For  certain  dielectrics 
there  is  a  temperature  at  which  the  power-factor  and  al- 
ternating conductivity  have  maximum  values. — London 
Electrician,  April  12,  1912. 

Telephone  Factory. — An  illustrated  description  of  the 
Sterling  Telephone  Works.  Dagenham,  Essex,  England.— 
London  EJec.  Rezncw.  April  12,  1912. 

Miscellaneous. 

Reinforced  Concrete  Beams.— R.  L.  Humphrey  and  L. 
H.  LossE. — An  illustrated  account,  containing  200  pages,  of 
measurements  of  the  strength  of  reinforced  concrete  beams. 
The  result  of  tests  of  333  beams  are  given. — Technolog. 
Papers.  Bureau  of  Standards,  No.  2. 


Book  Reviews 


I'.iKiTKic  DisciiAiu.Es,  Wavks  ani>  I  .m  I'ui.ses.  liy  Charles 
I'roteus  Steinnictz,  I'h.l).  New  York:  Mc(iraw-IIiU 
Book  Company.  149  pages,  64  illus.  I'rice,  $2.50. 
A  review  of  "  Transient  I'.lectrical  I'hencjinena  and  Oscil- 
lations," by  Dr.  .Steinmetz,  appeared  on  page  1321  of  our 
issue  dated  May  27,  1909.  The  present  book  rovers  much 
of  the  same  ground  covered  by  the  earlier  book,  but  the 
imtliod  of  treatment  is  essentially  different.  In  the  former 
wcjrk  little  attempt  was  made  to  substitute  physical  reason- 
ing for  mathematical  representation,  while  in  his  latest  book 
the  author  has  discussed  in  simplified  terms  the  physical 
])henomena  involved.  However,  the  treatment  can  hardly 
be  characterized  as  non-mathematical,  as  the  discussions  are 
really  exi)lanations  of  the  algebraic,  trigonometric,  loga- 
rithmic and  calculus  equations.  Among  the  subjects  treated 
in  this  manner  arc  the  nature  and  origin  of  transients,  the 
electric  field,  single-energy  transients  in  continuous-current 
and  alternating-current  circuits,  single-energy  transients  of 
iron-clad  circuits,  double-energy  transients,  line  oscillations, 
traveling  waves,  oscillations  of  the  compound  circuit  and 
inductance  and  capacity  of  round  parallel  conductors.  A 
valuable  feature  of  the  book  resides  in  the  many  oscillo- 
grams of  electric  discharges,  waves  and  impulses  obtained 
upon  electric  circuits  of  various  kinds.  The  agreement  of 
the  theories  propounded  with  the  facts  recorded  by  the 
oscillograph  increases  the  reader's  interest  in  the  subjects 
discussed  and  his  faith  in  the  accuracy  of  the  theory.  The 
treatise  is  one  that  can  be  read  with  profit  by  anyone  in- 
terested in  transient  phenomena  who  is  familiar  with  the 
usual  branches  of  mathematics  and  of  fundamental  electro- 
physical  relations. 


Ship  Wiring  and  Fitting.  By  T.  M.  Johnson.  New 
York:  D.  Van  Nostrand  Company,  yy  pages,  47 
illus.  Price,  75  cents. 
A  handy  little  pocket-book  for  the  use  of  the  marine 
wireman,  electrician  and  dynamo  tender.  The  essential 
features  of  direct-current  wiring  and  installation  on  board 
ship  are  described  and  clearly  illustrated,  with  particular 
reference  to  British  practice  and  to  passenger  ships.  The 
treatment  is  of  a  very  sound  and  practical  character.  For 
instance,  cockroach-proof  ship's  bell  indicators  are  specially 
and  very  properly  detailed  in  reference  to  vessels  w-hich 
navigate  in  hot  climates.  The  book  will  be  very  useful  to 
practical  men  who  have  either  to  install  or  to  maintain 
wiring  on  board  large  ships.  In  a  future  edition  a  chapter 
might  advantageously  be  added  on  the  wiring  of  wireless 
outfits  on  board  ship. 


Edison.     Tobb  Forrasmunka  Alapjan.     By  Balla  Ignac. 

With  introduction  by  E.  de  Fodor.     Budapest:    Singer 

&  Wolfner.  223  pages,  illustrated. 
During  the  visit  of  Mr.  Edison  last  fall  to  Budapest, 
Hungary,  Mr,  Etienne  de  Fodor,  head  of  the  Budapest 
General  Electric  Company,  who  was  associated  in  this 
country  with  the  early  work  of  Edison  and  was  a  pioneer 
in  introducing  the  Edison  system  in  Europe,  suggested  to 
a  well-known  Hungarian  author  the  writing  of  a  popular 
book  dealing  with  Edison  and  his  inventions.  The  result 
is  a  handsome  volume,  just  published,  to  which  Mr.  de  Fodor 
supplies  an  introduction  of  twelve  pages.  On  the  back 
of  the  title  page  is  a  reproduction  in  the  handwriting  of 
Edison  of  the  following  tribute  to  the  Hungarian  capital: 
"Budapest  seems  to  me  the  most  beautiful  and  progressive 
city  that  I  have  thus  far  seen  in  Europe.  Thomas  A. 
Edison."  Among  the  full-page  illustrations  are  several 
reproductions  of  photographs  taken  at  Menlo  Park  in  the 
days  when  Edison  was  bringing  out  some  of  his  most 
remarkable  inventions. 
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New  Apparatus  and  Appliances 


DES  MOINES  ELECTRIC  SHOW. 


An  electric  show  that  elicited  the  praise  of  all  who  saw 

was  given  at  the  Coliseum  in  Des  Moines  on  April  23  to 
7,  inclusive,  in  conjunction  with  the  annual  conventions  of 
le  Iowa  State  Electrical  Association  and  the  Iowa  Street 
Interurban  Railway  Association.  The  public  of  Des 
[oines  was  admitted  on  payment  of  25  cents  admission  fee, 
id  the  number  of  paid  admissions  was  gratifyingly  large, 
he  spectacle  presented  by  the  brilliant  illumination,  the 
:corations  of  the  hall  and  the  attractive  booths  was  en- 
rely  pleasing,  and  the  show  was  the  most  successful  of 
le  kind  ever  held  in  the  Stale  of  Iowa.  The  ceiling  of  the 
oliseum  was  arranged  to  represent  a  night  sky  effect,  with 
/inkling  stars.  One  unusual  feature  was  the  general 
umination  of  the  interior  by  lamps  supported  en  fifty- 
ght  "electrolier"  posts  such  as  arc  used  for  curb  lighting, 
hesc  were  actual  iron  posts  painted  white  and  were  not 
erely   temporary   standards   arranged    for   the   exhibition; 

fact,  nearly  all  of  them  will  be  sent  out  to  fill  orders  for 
;tual  service  installations  by  the  manufacturers,  the  Mc- 
onnell  Boiler  &  Iron  Works,  of  Des  Moines.  Each  of 
e  posts  supported  five  tungsten  lamps  inclosed  in  opales- 
:nt  globes.  The  makers  of  these  "electroliers"  had  a 
)oth  in  the  show,  and  eight  other  lamp  standards  were 
lown  here. 

A  number  of  popular  features  were  arranged  during  the 
low,  one  of  the  most  effective  being  a  spectacular  electrical 
splay  or  electrical  "storm."  By  the  use  of  high-tension 
scharges  and  thunder  and  rain  machines,  a  very  effective 
;presentation  of  a  thunderstorm  was  given  twice  a  day. 
uring  this  "storm"  the  lights  were  turned  out  and  the 
■chestra  played  appropriate  music.  With  the  dying  out  of 
le  storm  the  stars  came  out  again,  and  finally,  with  a 
iumphant  burst  of  harmony  from  the  orchestra,  the  full 
^hting  was  turned  on.  The  effect  was  very  good.  Mr. 
.  A.  Willoughby,  of  the  Des  Moines  Electric  Company, 
as  the  manager  of  the  show,  acting  for  Mr.  W.  H.  Thomp- 
)n,  manager  of  the  company,  who  is  chairman  of  the  com- 
ittee  of  arrangements.  Mr.  Thompson  is  just  recovering 
cm  the  effects  of  a  serious  automobile  accident  and  there- 
)re  a  more  than  usual  amount  of  detail  fell  on  the  shoulders 
t  Mr.  Willoughby.  The  central  feature  of  the  exhibit 
as  the  popular  central-station  display  of  the  Des  Moines 
lectric   Company. 

The  following  is  a  list  of  the  names  of  the  exhibitors: 
llis-Chalmers  Company,  Milwaukee;  Julius  Andrae  & 
ons,  Milwaukee;  Atlas  Railway  &  Supply  Company,  Chi- 
igo;  Automatic  Electric  Washer  Company,  Newton,  la.; 
ell  Electric  Motor  C"ompany.  New  York;  Benjamin  Elec- 
ic  Manufacturing  Company,  Chicago;  Bernhard-Turner 
uto  Company,  Des  Moines;  Brilliant  Electric  Works,  Des 
[oines;  Bryan-Marsh  Company,  Chicago;  Century  Electric 
ompany,  St.  Louis;  Dearborn  Drug  &  Chemical  Company, 
hicago;  Des  Moines  Electric  Company,  Des  Moines;  Des 
loiner.  Electric  Contracting  Company,  Des  Moines;  Dia- 
ond  I'.lcctric  Company,  Binghamton.  N.  Y. ;  Downing 
lectric  Cf)mpany,  Des  Moines;  Duncan  Electric  Manufac- 
iring  Company,  Lafayette,  Ind. ;  Electric  Appliance  Com- 
iny,  Chicago;  Electric  Manufacturing  Company,  New 
rleans.  La.;  Fairbanks-Morse  Company,  Chicago;  Fort 
/■ayne  Electric  Works,  Fort  Wayne,  Ind. ;  I'ranks  Manu- 
icturing  Company,  Rock  Island.  111. ;  W.  R.  Carton  Com- 
iny,  Chicago,  111.;  Ceneral  Electric  Company;  Globe 
[anufacturing  Company,  Perry,  la.;  Globe  Machinery 
Supply  Company,  Des  Moines;  Highland  Park  Col- 
ge,  Des  Moines;  Hurley  Machine  Company,  Chicago; 
linois  Electric  Company,  Chicago;  Towa  T'.lectrical  &  Ma- 


chinery Company,  Waterloo,  la.;  H.  W.  Johub-Manville 
Company,  New  York;  Kinetic  Engineering  Company,  Phila- 
delphia ;  Lennan  Electric  Company,  Des  Moines ;  Loetscher- 
Ryan  Company,  Dubuque,  la.;  McDonnell  Boiler  &  Iron 
Works,  Des  Moines ;  Minerallac  Company,  Chicago ;  Mon- 
arch Electric  Company,  Des  Moines ;  Monarch  Electric  & 
Wire  Company,  Chicago;  "1900"  Washer  Company,  Bing- 
hamton, N.  Y. ;  Northwestern  Electric  Equipment  Com- 
pany, St.  Paul,  Minn.;  Richmond  Sales  Company,  Chicago; 
Santos  Cleaner  Company,  Philadelphia;  Shannon-Mott 
Company,  Des  Moines ;  Simplex  Company,  Cambridge, 
Mass. ;  Superior  Fixture  Company,  Des  Moines ;  St.  Louis 
Car  Company,  St.  Louis;  Tel. -Electric  Company,  Chicago; 
J.  B.  Terry  &  Company,  Cedar  Rapids ;  Thordarson  Com- 
pany, Chicago;  Tri-City  Electric  Supply  Company,  Daven- 
port, la.;  Wagner  Electric  Manufacturing  Company,  Chi- 
cago ;  Western  Electric  Company,  New  York ;  Wheeler, 
Fisher  &  Company,  Chicago;  Westinghouse  Electric  & 
Manufacturing   Company. 


A  SHADOWLESS  DRAFTING  TABLE. 


The  drafting  table  illustrated  herewith  is  arranged  to  be 
electrically  lighted  from  beneath,  the  top  of  it  consisting  of  a 
sheet  of  ground  plate  glass  in  a  wooden  frame  of  the  size  of 
an  ordinary  drawing  tabic.  Beneath  the  surface  of  the 
table  is  a  pyramidal-shaped  box  containing  three  25-watt 
upright  tungsten  lamps  for  ordinary  work,  although  larger 
lamps  may  be  used  if  required.  The  inside  of  the  box  is 
painted  a  dull  white,  with  a  specially  prepared  paint,  and 
the  light  from  the  vertical  lamps  reflecting  on  the  inclined 
sides  produces  a  diffused  light  through  the  ground-glass 
surface  on   which   the  drawing  or   tracing  is  done.     Tak- 
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Shadowless     Drafting     Table. 

ing  the  light  through  the  drawing  from  beneath,  rather 
than  from  above,  avoids  shadows  from  the  set  square, 
straight-edge  or  other  drawing  instruments.  The  shape 
of  the  interior  of  the  box  and  the  reflecting  surface  are 
such  as  to  diffuse  the  light  so  that  the  sources  are  not 
seen  through  the  ground  glass.  The  lamps  are  mounted  in 
porcelain  sockets  placed  on  a  hinged  base  which  may  be 
lowered  for  cleaning  or  renewing  the  lamps. 
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As  tlic  l)(i.\  1^  opin  al  tlir  lnuii  part  and  is  piuvidt-d  willi 
a  VfHt  ill  tlu"  ii|»|)ir  i)ait.  a  circiilatioii  of  air  is  urovidcd  to 
kci-p  iIk-  tlrawinj;  talilr  cool.  I  lowi-viT,  tlu-  opening  al  llic 
(op  i.s  provided  Willi  a  sliiilUi  uliirli  iiiav  hi-  closi-d  il  il  is 
di-.sirt'd  to  iitili/i-  a  oiTlaiii  aiiioiml  oi'  liral  ulu-ii  llu-  dral'ts- 
iiiaii  wi.sluvs  to  work  rapidly  in  Iraciii};  plans  with  ink.  In 
lli.it  case  liuMr  is  sntlicifiU  uarmlli  in  tin.-  j^lass  to  caiisi- 
tlu-  ink  to  dry  almost  instantly;  i'nrtlicriiion.-,  the  warnith 
may  he  ntili/ed  to  keep  the  traciii)^  cloth  lij;lil  over  the 
drawing  in  dani|)  weather.  The  f^reat  advantajje  of  the 
tahle.  in  addition  to  its  "siiadow  less"  characteristic,  is  the 
tact  that  it  may  he  usi-d  in  the  darkest  corner  of  an  olVice 
if  re(iiiired.  I'liis  interestini;  device  is  the  invention  of 
Mr.  (.'.  r>.  I'lrieh  and  is  maiiiifactnred  hy  tlu'  W  ausan  i'i.K- 
tnre  iV  l'"iiiiiitin  (.•  Comiianv,  of  Wansan,  Wis. 


A  NEW  NICKEL-IRON  STORAGE  BATTERY. 


The  accompanying  engravings  illustrate  a  type  of  nickel- 
iron  alkaline  storage  battery  which  has  been  placed  on  the 
market  by  Paul  Gouin,  of  Paris,  France.  In  the  (iouin  cell 
the  electrolyte  is  a  potash  solution  varying  in  strength  from 
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Fig.    1 — Steps   in    IVIaking    Positive    Element. 

20  per  cent  in  stationary  batteries  to  22  per  cent  in  traction 
cells.  The  positive  elements  are  formed  by  perforated 
tubes  of  pure  nickel  filled  with  specially  prepared  hydroxides 
of  nickel  mixed  with  powdered  graphite.  The  tubes  are 
strengthened  by  a  spiral  winding  of  twisted  nickel  wires. 


Figs.  2  and  3 — Positive   and    Negative   Plates   Respectively. 

oxidized,  and  all  parts  of  the  tube  and  active  material  are  in 
continuous  and  perfect  electrical  contact.  Once  filled,  the 
ends  of  the  tube  are  closed  with  ebonite  stoppers.  Each 
positive  plate  consists  of  thirty  of  these  tubes  held  hori- 
zontally between  the  two  uprights  of  a  nickel  U-shaped 
frame,  the  tubes  being  attached  to  the  frame  bv  rivets  of 


pure  nickel.  The  complete  frame,  iiicliidin({  a  nickel  cross- 
piece  at  tin  top  and  a  nickel  lug  or  blade  for  the  connectors, 
has  ahoiii  three-fourlhs  oi  its  weight  in  active  material, 
rile  negative  electrode  is  formed  of  iron  wire  |)lailed  into 
:i  kind  of  thin  Hat  ribbon  and  sus|)ended  from  a  hori/ontal 
bar  at  the  ii|)])er  part  of  the  cell.      The  protoxide  of  iron  is 


I  ' 
•I  • 
I 


I 


Fig.    3 — Plates   Assembled. 

formed  directly  on  the  metallic  plaiting,  making  the  charac- 
ter of  the  negative  electrode  autogenous — that  is,  requiring 
no  additional  active  material.  The  electrical  connectors 
are  of  pure  nickel. 

The  construction  is  simple,  requiring  few  special  tools. 
It  is  stated  that  the  negative  plates  are  very  inexpensive  and 
that  the  entire  cost  is  much  less  than  has  hitherto  been 
thought  possible  for  a  practical  cell  of  the  alkaline  type. 
Plates  for  batteries  of  different  ratings  vary  but  little,  so 
that  uniform  materials  are  used  in  all  kinds  and  the  manu- 
facturing process  will  therefore  be  found  to  be  correspond- 
ingly easy. 

In  a  paper  on  the  Gouin  cell  read  before  the  Electrical 
Congress  at  Turin  last  fall,  it  is  stated  that  both  positive 
and  negative  plates  showed  no  deterioration  after  400  to  500 
discharges  with  the  traction  type  and  twice  that  number 
with  the  stationary  type.  Short-circuits  or  very  rapid  dis- 
charges did  not  deteriorate  the  cells.  The  normal  rate  of 
discharge  for  traction  cells  was  from  three  to  five  hours. 
Oxidation  of  the  contacts,  deformation  of  plates,  loss  of 
active  material,  escape  of  gases  during  discharge  and  other 
battery  troubles  were  entirely  absent.  According  to  this 
paper,  the  Gouin  cell  compares  favorably  in  cost  of  manu- 
facture with  the  lead  cell,  has  a  practically  insignificant 
maintenance  or  upkeep  expense  and  the  highest  output  per 
pound  of  total  weight  yet  obtained. 


FLEXIBLE    INTERMEDIATE    POLES    FOR    TRANS- 
MISSION LINES. 


In  order  to  minimize  the  cost  of  a  permanent  transmis- 
sion-line system  of  supports  it  is  permissible  to  substitute 
simple  steel  poles  for  many  of  the  more  complicated  steel 
towers  now  used  for  the  purpose.  With  strong  stiff  poles 
or  towers  at,  say,  every  seventh  point  of  support,  cheap 
flexible  poles  can  be  placed  at  the  intermediate  locations 
with  thoroughly  satisfactory  results.  The  Carbo  Steel  Post 
Company,  Chicago  Heights,  111.,  has  placed  on  the  market 
a  form  of  right-angle  steel  upright  suitable  for  the  inter- 
mediate poles  of  a  -transmission  system.  The  pole  is  pro- 
vided with  a  sustaining  base  placed  so  far  below  the  ground 
level  that  the  upright  remains  flexible  down  to  and  part 
way  into  the  ground.  Holes  i  in.  in  diameter  bored  at 
frequent  intervals  afford  means  for  attaching  cross-arms 
and  allow  the  poles  to  be  climbed  without  any  difficulty  by 
linemen  who  are  provided  with  climbers  of  a  suitable 
description. 
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EXHIBITS  AT  SOUTHWESTERN  CONVENTION. 


A  large  hall  adjoining  the  convention  room  of  the  South- 
western Jilectrical  and  Gas  Association,  whose  meetings 
/ere  held  at  the  St.  Anthony  Hotel,  San  Antonio,  Tex., 
^pril  25  to  27,  was  occupied  with  exhibits  by  manufacturers 
nd  dealers,  as  follows :  Atlas  Railway  Supply  Company, 
'hicago,  rail  joints  and  supplies;  Buckeye  Electric 
Vorks  of  General  Electric  Company,  Dallas,  incandescent 
imps;  Century  Electric  Company,  St.  Louis,  motors;  Serv- 
:e  Supplies  Company,  Chicago,  electric  line  material ;  Gcn- 
ral  Electric  Company  of  Texas,  Dallas,  electric  heating 
ppliances,  ozonizer;  Goldschmit  Thermit  Company,  New 
'ork,  welding  equipment;  Holophane  Company,  Newark, 
)hio,  reflectors;  Ohio  Brass  Company,  Mansfield,  Ohio, 
ne  material ;  Tool-Steel  Gear  &  Pinion  Company,  Cin- 
innati,  Ohio,  gears;  Telelectric  Company,  Houston,  Tex., 
lotors,  wire,  supplies;  Wagner  Electric  Manufacturing 
Company,  St.  Louis,  Mo.,  motors,  transformers;  Westing- 
ouse  Electric  &  Manufacturing  Company,  Pittsburgh,  Pa., 
eception  room. 


lURRENT    TRANSFORMER    FOR    HIGH-VOLTAGE 
SERVICE. 


primary  coil  are  electrically  connected  to  the  shackle  in 
such  a  manner  that  the  latter  is  always  one  turn  of  the 
primary  winding,  namely,  part  of  the  first  and  part  of  the 
last  turn. 

It  will  be  seen  that  with  the  laminated  iron  core  passing 
through  the  bushing  and  suspended  therefrom  there  is  the 
novel  condition  of  a  transformer  hanging  by  its  primary 
leads.  By  this  simple  means  of  suspension  the  task  of  in- 
sulation is  so  lightened  as  to  be  easily  accomplished.  The 
secondary  leads  are  brought  out  through  a  rigid  metal  con- 
duit which  is  attached  to  the  cover,  which  results  when  re- 
moving the  cover  in  the  removal  of  the  whole  transformer. 
This  is  so  light  that,  with  the  exception  of  the  loo-kw 
transformer,  one  man  can  easily  handle  it. 

The  tank  is  a  one-piece  boiler-plate,  acetylene-welded 
tank,  and  the  assembled  transformer  filled  with  clean  dry 
mineral  seal  oil  is  practically  indestructible  when  subjected 
to  the  service  for  which  it  is  intended. 

The  transformer  is  made  for  three  principal  voltage:^. 
40,000,  60,000  and  110,000  volts.  It  is  built  for  any  range 
of  current  from  5  amp  to  500  amp,  the  secondary  coils 
being  wound  for  5  amp  on  all  sizes.  The  transformer  is 
sold  exclusively  by  the  H.  W.  Johns-Manville  Company, 
New  York,  and  is  manufactured  in  indoor  and  outdoor 
types  in  all  voltages  up  to  150,000  volts. 


'J'he  current  transformer  illustrated  herewith  has  been 
esigncd  to  give  a  reliable  twenty-four  hours  per  day  means 
f  registering  the  power  flowing  in  high-tension  lines.  As 
/ill  be  seen,  the  transformer  comprises  an  outlet  bushing 
fith  copper  bar  terminals,  or  primary  leads,  molded  in. 
"his  bushing  is  mounted  on  the  cover  and  in  turn  supports 
he  transformer  carcass.  The  latter  consists  of  a  porcelain 
ushing.  one  primary  coil,  two  secondary  coils,  one  cast- 
opper  shackle  (in  two  parts)  and  the  laminated  iron  core. 

The  bushing  is  recessed  at  both  ends  to  admit  the 
econdary  coils,  and  the  outside  waist  of  the  bushing  is  con- 


SMALL  ELECTRIC  WATER  STERILIZER. 

A  water  sterilizer  operating  upon  the  heat-treatment 
principle  is  illustrated  herewith.  Raw  water  from  the  in- 
verted bottle  enters  the  central  chamber  surrounding  the 
sterile  water  outlet  and  passes  upward  along  the  outer 
chamber,  which  is  surrounded  by  a  sterile  water  chamber 
and  flows  into  a  chamber  where  it  is  boiled,  after  which  it 
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Current     Transformer     for     High-Voltage     Service. 

:racted  to  hold  the  primary  coil.  The  two  parts  of  the 
ihackle  are  insulated  from  one  another  by  suitable  fiber 
jlocks  and  bushings.  The  insulating  coupling  is  held  to- 
2^ether  with  two  bolts  passing  through  metal  flanges,  fiber 
Dlock  and  bushing,  thus  making  a  strong  rigid  shackle, 
which  is  bolted  to  the  primary  leads.     The  two  ends  of  the 


■^STEfllLE  WATER  OUTLET 

Electric    Water    Sterilizer. 


passes  in  thermal  conductivity  contact  with  the  entering 
cold  raw  water  to  which  it  imparts  some  heat  and  thus 
becomes  cooled.  The  heating  element  is  of  the  electrical- 
resistance  type,  giving  a  highly  concentrated  heating  effect 
which  insures  the  movement  upward  of  the  sterilized  water 
through  the  fountain  tube  into  the  catch-all,  from  which  it 
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iIdws  by  jjravity  into  tlic  oiilcr  slrnlc  watri  rliaiiilnr.  I'lu: 
tluTinal  contact  arran^cnuMits  arc  micIi  thai  l)y  the  liiin'  llic 
raw  water  enters  tlic  heaters  it  is  preheated  Id  a  hijjh 
temperature,  while  the  temperature  of  tlie  sterile  water  is 
reduced  to  ahiiost  tliat  of  the  cold  raw  water  before  it 
liually  reaches  the  outlet.  Thus  an  eliectivc  use  is  made 
of  the  heat  absorbed  and  the  consumption  of  electricity  is 
small.  It  is  said  that  the  United  States  }::;overnment  has 
useil  this  type  of  sterilizer  for  the  past  twelve  years.  Only 
very  recently,  however,  was  the  api)aratus  reduced  to  a 
form  small  enough  for  domestic  household  and  small  oflicc 
use.  This  sterilizer  is  manufactured  by  the  I'<)rl)es  Com- 
pany.   120S  ("nliowhill    Street,    Philadelphia. 


ELECTRICALLY  EQUIPPED  BED. 


The  bed  illustrated  herewith  is  provided  not  only  with  an 
electrical  beatinj;;  pad  and  a  ventilatinj^  fan,  but  also  with 
four  lamps,  one  on  each  post.     On  the  right-band  bedpost 


Electrically    Equipped    Bed. 

are  placed  switches  for  controlling  these  devices.  Outlets 
are  also  arranged  for  other  devices  useful  in  a  bedroom, 
such  as  an  electric  toaster,  a  water  heater,  etc.  This  bed 
was  built  by  the  Fanner  Manufacturing  Company,  Cleve- 
land, Ohio. 


VACUUM-TYPE  LIGHTNING  ARRESTER. 


Herewith  is  illustrated  a  simple  device  resembling  an 
inclosed  fuse  installed  in  the  regular  spring  fuse  mountings 
which  is  employed  as  a  lightning  arrester  for  protecting 
fire-alarm,  cable,  telegraph,  telephone  and  similar  circuits. 
The  lightning  discharge  takes  place  within  a  vacuum  tube 
which  surrounds  an  inner  shield  of  mica  mounted  on  porce- 


SWITCH  FOR  BREAKDOWN  SERVICE. 

The  custom  of  providing  what  is  known  as  breakilovvn 
service  for  private  plants  located  in  the  vicinity  of  trans- 
mission systems  has  become  i)raclically  universal.  The 
practice  has  also  spread  in  many  cases  to  factories  and  to 
important  station,  subway  or  other  liijhting  where  it  is 
necessary  to  keep  certain  motors  running  or  certain  lamps 
burning  no  matter  what  hap])ens  to  the  rest  of  the  i)lant. 

The  usual  practice  in  such  cases  has  been  to  jjnjvide  a 
double-throw  switch,  tlie  clips  of  the  switch  being  con- 
nected to  the  lamps  or  motors  it  is  desired  to  control,  and 
one  side  of  the  switch  feeding  from  one  source  (jf  jjower 
and  the  other  side  from  the  other  source  of  power.  Here- 
tofore these  switches  have  not  been  automatic. 

As  a  result  of  the  demand  which  has  grown  for  a  re- 
liable, rugged,  simple,  automatic  device  for  effecting  this 
throw-over  to  the  auxiliary  service  whenever  the  niair 
service  failed,  the  Condit  Electrical  Manufacturing  Com- 
pany has  developed  the  switch  shown  in  the  accompanying 
illustration  and  intended  particularly  for  alternating-cur 
rent  service.  In  construction  it  consists  of  a  standar' 
Condit  oil  switch  or  circuit-breaker  mounted  on  the  bact 
of  the  switchboard  panel,  but  the  operating  handle  is  pro- 
vided with  the  blades  of  a  knife  switch  and  is  so  arrangec 
that  the  opening  of  the  oil  switch  causes  the  closing  of  the 
knife  switch  and  vice  versa.  The  oil  switch  is  intendcf 
to  control  the  main  circuit  and  the  knife  switch  the  auxil 
iary  circuit.  A  no-voltage  release  is  provided  in  connectioi 
with  the  oil  switch,  and  should  the  voltage  fail  for  an} 
reason  on  the  main  circuit,  powerful  springs  will  at  one* 
throw  the  switch  from  the  main  circuit  into  the  auxilian 
circuit.  This  action  is  .so  quick  that  it  is  hardly  notice( 
on  the  lights,  and  induction  motors  do  not  drop  out  of  step 
The  sw'itch  is  simple,  is  free  from  complicated  interlockinj 
mechanism,  and  it  is  absolutely  impossible  to  close  botl 
circuits  at  once.  It  has  been  found  particularly  useful  il 
such  situations  as  subway  lighting  and  in  theater  lighting 
The  auxiliary  circuit  can  be  fed  from  an  outside  souro 
from  storage  batteries  or  from  separate  generators.  Tb 
switch    furnishes   the   central-station    manager    a    field   fo 


Vacuum-Type   Lightning   Arrester. 

lain  spool  heads.  The  mica  shield  receives  the  heat  and 
shock  of  the  discharge,  thereby  protecting  the  outer  shell 
of  glass.  It  is  claimed  that  the  vacuum-type  arrester 
affords  a  good  conducting  path  for  extraneous  charges 
while  maintaining  insulation  for  either  unidirectional  or 
alternating  emf.  This  device  is  manufactured  by  the  L.  S. 
Bach  Supply  Company,  143  Liberty  Street,  New  York. 


Switch    for    Breakdown    Service. 

his  energy  wdiich  could  not  be  obtained  by  the  use  of  tb 
double-throw,  non-automatic  breakdown  service  switch. 

This  switch  is  made  either  plain  no-voltage  trip  or  ove:, 
load  no-voltage  trip,  and  it  provides  not  only  an  automat 
breakdown  service  but  also  a  standard  circuit-breaker  pn 
tection  for  the  main  circuit.     There  is  no  automatic  prote'j 
tion  on  the  auxiliary  circuit  of  this  device. 
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Industrial  and  Commercial  News 


CCOKDIXCj   to  tlic  ropurl  ul"   tlic   United   Slater   Steel 
Corporation   for  the   (luarter  ended   xMarch  31,   made 
public    this    week,    a    deficit    of    $6,292,134    remained 
allowing  for  preferred  and  common   dividends.     This 
terly    deficit    is    the    first    reported    since    March,    1904. 
ie^   of   the   higher   prices   and   brisk   demand   for   steel 
resent   the   outlook    for   a   better   showing   for   the   rest 
e  year  is  decidedly   promising.     Business  continues  to 
nd  slowly,  and  in  spite  of  irregularity  in  various  parts 
le   country   there   is   a   strong   feeling   that   progress   is 
I  made.     The  record  of  new  incorporations  during  the 
;h    of    April,    showing    substantial    increases    over    the 
of  the  previous  month,  noted  on   the   following  page, 
ates  a  high  degree  of  confidence  in   the  future.     As  is 
I   at   this    time   of   the   year,   unfavorable    crop    reports 
Seeing   circulated,    but    their    effect    in    curtailing   opera- 
is  not  especially  noticeable.     The  money  markets  are 
.     Rates   in    New   York,    May    i,   were:      Call,   2yj(a2^/4 
rent;  ninety  days,  3(^3%  per  cent. 


THE  COPPER  MARKET. 

raand  for  copper  improved  slightly  this  week,  but  the 
lie  of  business  at  best  was  of  small  dimensions.  Most 
le  domestic  consumers  purchased  only  to  cover  cur- 
needs,  and  the  rate  of  sales  did  not  approach  that  in 
:h,  when  prices  were  advanced.  Quotations  this  week 
ed  from   16  cents   to    16'/^   cents   for  electrolytic,   deliv- 


adard.  Rid.  Asked. 

15.50  15.75 

15.50  15.75 

15.50  15.7(1 

15.55  15.60 

it     15.55  15.60 

:  London  maikct,   May   1,  was  as  follows: 

Noon. 
£      s     d 

ard    copper,    spot 70     7     6 

ard    copper,    futures 71     3     9 

reme  fJuctualion^:  in   1912: 

Iligliest. 

ard     15.62KiC 

>n,     spot £71     0     0 

m,    future.*^ 72     2     6 

)n,    best    selected 75    10     0 


Settling 
Price. 


15.62^; 

15.60 

15.57K: 

15.57'/.; 

Closing. 
£     s     d 

70  3     9 

71  0     0 

I.oucst. 
13.65c 
£60   16     7 
61    10     0 
65     5     0 


thirty  days.  The  higher  price  was  asked  by  several 
le  larger  agencies,  but  concessions  were  easily  obtained 
1  smaller  interests.  The  March  report  of  the  Copper 
lucers'  Association,  which  is  due  to  be  published  on 
■  8,  is  expected  to  show  an  increase  in  surplus  stocks 
lie  United  States,  a  condition  which  will  be  somewhat 
ifying  to  producers,  as  further  advance  in  prices  is 
desirable  at  present  in  view  of  the  quietness  of  the 
ket.  Smelter  production  of  primary  copper  in  the 
ted  States  last  year  was  the  largest  on  record,  accord- 
to  a  statement  issued  last  week  by  the  United  States 
logical  Survey,  The  refined  output,  as  shown  in  this 
cment,  including  the  production  of  plants  handling  only 
mdary  material,  was  1,648,082,753  lb.,  which,  it  is  stated, 
86,300,000  lb.  in  excess  of  the  output  of  refined  copper 
irted  by  the  Copper  Producers'  .\ssociation.  Exports 
he  month  of  April  were  22,341  tons.  The  daily  call  on 
N'ew  York  Metal  Exchange  quoted  copper  as  per  the 
^mpanying   table. 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

niladelphia  Company  Planning  Improvements. — .Stock- 
lers  of  the  Philadelphia  Company,  which  controls  the 
sburgh  Railways  Company,  at  a  meeting  on  April  29 
lorizcd  the  issuance  of  $25,000,000  additional  capital 
k  and  $10,000,000  additional  debentures,  convertible  at 
option  of  the  holder  into  cumulative  preferred  shares 
he  company.  The  capital  stock  of  the  company  is 
400,000  and  with  the  new  capitalization  will  be  $73,400,- 
It  is  not  intended  to  issue  the  $25,000,000  increased 
talization  at  once,  but  as  conditions  warrant.  The  new 
:k  is  to  be  p-eferrcd  as  to  dividends  and  will  be  en- 
d   to   6   per   cent   annually   out   of    the    net    earnings    of 


the  company  before  the  dividend  is  paid  on  the  common 
stock,  of  which  there  is  $42,400,000.  Six  millions  of  the  new 
capital  stock  is  to  be  offered  to  the  holders  of  the  existing 
preferred  shares,  on  which  the  dividend  is  5  per  cent  and  is 
non-cumulative.  Of  the  other  $19,000,000  authorized  $10,000,- 
000  is  to  be  set  aside  for  the  conversion  of  the  $io,ooo,(X)0 
debentures  authorized  at  the  meeting.  The  remaining  $9.- 
000,000  is  to  be  held  in  the  treasury  and  issued  as  the 
directors  sec  the  necessity.  The  issuance  of  the  $10,000,000 
(lei)entures  will  provide  working  capital  to  be  u>ed  on 
extensions  and  betterment  and  improvement  of  all  proper- 
ties. The  major  portion,  it  is  stated,  will  be  used  to  the 
betterment  of  the  car  service,  almost  $6,000,000  being  in- 
tended for  this  purpose.  Expenditure  of  about  $700,000 
upon  power-house  and  substation  work  is  among  the  plans 
which  the  of^cials  intend  to  carry  out  as  soon  as  possible. 
That  adequate  power  may  be  had,  it  is  proposed  that  work 
be  begun  soon  on  the  Brunot's  Island  and  Twentieth  Street 
plants,  the  capacity  of  each  to  be  increased  about  25  per 
cent.  A  new  generator  is  to  be  installed.  .-Xbout  70  miles 
of  tracks  are  to  be  reconstructed  and  extensions  made  to 
the  carhouses  and  shops  to  house  the  equipment  and  keep 
it  in  repair. 

Plan  to  Reduce  Number  of  Directors  of  Cincinnati  Gas 
&  Electric  Company. — The  following  petition,  which,  it  is 
expected,  will  be  signed  by  many  of  the  stockholders,  has 
been  drawn  up  for  presentation  to  the  nominating  com- 
mittee of  the  Cincinnati  Gas  &  Electric  Company,  of 
Cincinnati:  "The  undersigned  stockholders  of  the  Cincinnati 
Gas  &  Electric  Company  recommend  that  at  the  annual  meet- 
ing of  the  company,  to  be  held  May  6,  the  board  of  directors 
be  reduced  from  fifteen  to  eleven  members,  and  feel  that 
their  interests  should  be  more  directly  represented  on  the 
board  of  directors  than  has  been  the  case  in  the  past." 
Accompanying  this  will  be  a  supplementary  slip  contain- 
ing the  names  of  the  men  they  favor  for  membership  on 
the  board,  as  follows:  George  D.  Eustis,  Charles  F.  Win- 
disch,  H.  L.  Brenneman  and  Edward  H.  Ernst.  Those  in 
charge  of  the  petition  state  that  they  have  no  hostility 
toward  the  present  board,  but  they  desire  a  more  direct 
representation  of  their  stock  and  a  closer  community  of 
interests. 

Railway  Storage  Battery  Car  Company  Organized. — .\ 
new  company,  known  as  the  Railway  Storage  Battery  Car 
Company,  has  been  incorporated  in  Maine,  with  an  author- 
ized capital  stock  of  $4,000,000  in  shares  of  $100,  to  finance 
and  sell  the  output  of  the  Edison-Beach  car-manufacturing 
plant.  Of  the  authorized  stock  $1,000,000  is  7  per  cent 
cumulative  preferred,  T.  D.  Rhodes,  vice-president  of  the 
New  York.  Westchester  &  Boston  Railway  Company  and 
receiver  of  the  Detroit,  Toledo  &  fronton  Railway,  has 
severed  his  connection  with  these  properties  to  become 
president  of  the  new  company.  The  manufacturers  of  the 
Edison-Beach  cars  have  the  exclusive  right  to  the  use  of 
the  Edison  storage  battery  as  applied  to  railway  equip- 
ment. 

Isthmian  Canal  Proposals. — Sealed  proposals  will  be  re- 
ceived at  the  office  of  the  general  purchasing  officer  of  the 
Isthmian  Canal  Commission,  Washington,  D,  C,  until 
10.30  a.  m.  May  22,  1912,  for  furnishing  seventy-two  three- 
phase  motor-service  transformers,  thirty-nine  single-phase 
lighting  transformers,  thirty-six  oil-switch  banks,  thirty- 
six  switchboards  and  a  quantity  of  miscellaneous  material 
required  in  the  installation  of  the  foregoing.  Circular 
No.  705  of  the  Isthmian  Canal  Commission,  giving  full 
details  and  specifications  of  the  above,  will  be  forwarded 
upon  application  to  the  commission. 

Appointment  of  Ancillary  Receivers  for  Allis-Chalmers 
Postponed. — Judge  Landis,  of  the  United  States  District 
("ourt,  ("hicago,  deferred  action  in  the  appointment  of 
ancillary  receivers  for  the  property  of  the  Allis-Chalmcrs 
Company  in  Illinois,  which  was  to  have  taken  place  last 
week,  as  noted  in  the  previous  issue,  until  May  2.  Time 
for  deposit  of  .'Mlis-Chalmers  bonds  and  stock  in  accord- 
ance with  the  reorganization  plan  expired  on  April  30,  but 
it  is  expected  that  a  reasonalile  extension  will  be   granted. 
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New  Offices  for  Public  Utility  Managers. — Aiuoii^  llio 
ni;iny  pruiiiiiuiil  cdikitiis  in  Niw  York's  liiiancial  district 
which  iHovod  tlicir  ofliccs  to  the  new  liankcrs'  Trust 
Company  IhiiUlinR,  14  Wall  Street,  on  May  I,  are  Hodenpyl, 
Hardy  &  (.dini)any,  wiio  are  nuinaRers  of  the  Union  Kail- 
way.  Gas  tS:  Electric  Company,  of  Rockford,  111. — wliicli 
operates  a  number  of  gas.  electric-iijjlit  and  traction  com- 
panies in  Indiana.  Illinois  and  Wisconsin — and  managers  of 
the  Commonwealth  Power,  Railway  &  Light  Company,  of 
Jackson,  Mich.  Kissel.  Kinnicutt  it  Company.  II.  V.  Bach- 
man  &  Company,  White.  Weld  &  Company,  Thompson, 
Towlc  &  Company  and  William  P.  Bonbright  &  Company 
are  among  other  tinancial  houses  that  have  moved  to  new 
quarters  at  14  Wall  Street. 

April  Incorporations. — Papers  filed  in  the  Eastern  States 
in  .\pril  for  companies  with  an  authorized  capital  of 
$1,000,000  and  over  authorized  issues  of  $281,457,000,  ac- 
cording to  compilation  by  The  Journal  of  Commerce,  New 
York.  This  total  represents  an  increase  of  $120,379,000 
over  March,  and  $->22,767,ooo  as  compared  with  April,  1910. 
Charters  taken  out  during  the  month  by  other  companies 
with  an  individual  capital  of  $100,000  or  over,  but  less  than 
$1,000,000.  brought  the  total  for  April  up  to  $370,184,500, 
which  compares  with  $252,363,000  in  March  last  and  with 
$146,864,000  in  y\pril  a  year  ago. 

Large  Motor  Order  for  Panama  Canal. — According  to  the 
Canal  Record  the  Isthmian  Canal  Commission  has  entered 
into  contract  with  the  General  Electric  Company  for  246 
motors  to  be  operated  on  220-volt,  25-cyclc,  three-phase 
circuits.  Of  this  number  of  motors  116  are  to  be  of  50  hp 
each  for  the  rising-stem  gate-valve  machines  at  the  canal 
locks  and  130  of  7.5  hp  each  for  the  cylindrical-valve  and 
auxiliary  culvert-valve  machines.  The  expenditure  of  the 
commission  for  these  motors  will  be  about  $120,000. 

To  Build  Power  Plant  at  Oklahoma  Coal  Mines. — Plans 
are  being  drawn  for  a  large  power  station  which  is  to  be 
erected  for  the  Oklahoma  Power  &  Electric  Company 
about  10  miles  from  Durant,  Okla.,  where  the  electric  com- 
pany has  valuable  coal  holdings.  The  cost  of  the  plant 
will  be  about  $1,500,000.  Energy  will  be  transmitted  to 
Fort  Worth,  Dallas,  Oklahoma  City,  Little  Rock  and  the 
principal  cities  in  Oklahoma,  Texas  and  Arkansas. 

New  Westinghouse  Director. — Paul  M.  Warburg,  of 
Kuhn,  Loeb  &  Company,  has  been  elected  a  director  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  suc- 
ceeding Charles  A.  Moore,  resigned. 

Aluminum  Notes  and  Prices. — The  aluminum  market  has 
been  steady  this  week.  Prices  per  pound  in  ton  lots  on  May 
I  were:  No.  i  pure  ingot,  20@2i  cents;  rods  and  wire,  base 
price,  31  cents,  and  sheets,  t,^  cents. 


Financial 


Public  Service  Company  of  Northern  Illinois  to  Issue 
Additional  Stock. — By  a  resolution  of  the  directors  adopted 
April  23  the  Public  Service  Company  of  Northern  Illinois 
has  decided  to  issue  additional  6  per  cent  preferred  stock 
to  the  amount  of  25  per  cent  of  the  preferred  and  common 
stock  now  outstanding.  The  new  preferred  stock,  which 
will  amount  to  about  $3,300,000,  will  be  ofifered  at  par  to 
stockholders  of  record  of  May  4,  each  of  the  stockholders 
at  that  time  being  entitled  to  subscribe  for  the  new  stock 
to  the  extent  of  25  per  cent  of  his  holdings  at  that  time  of 
both  common  and  preferred  stock.  Rights  of  stockholders 
to  subscribe  for  the  new  stock  on  these  terms  will  expire 
on  May  18.  The  proceeds  will  be  used  to  acquire  new  prop- 
erties and  for  general  expenses.  The  preferred  stock  of 
the  company,  with  the  rights  for  the  new  stock,  was  quoted 
at  about  104  on  April  29.  Chicago  brokers  are  also  offering 
for  sale  first  and  refunding  5  per  cent  gold  bonds  of  the 
same  company  to  the  amount  of  $3,300,000,  dated  Oct.  i, 
1911,  and  due  Oct.  i.  1956.  The  Public  Service  Company  of 
Northern  Illinois,  which  is  an  Insull  property,  now  operates 
in  thirteen  counties  in  the  northeastern  part  of  the  State 
of  Illinois,  practically  surrounding  Chicago,  and  serving  a 
territory  with  a  population  of  nearly  500,000.  The  bonds 
are  secured  by  a  mortgage  covering  as  a  direct  lien  all  fixed 
property    owned    or    hereafter    acquired    by    the    compan}-. 


They  are  offered  at  99>j.  Details  of  formation  of  the  c< 
pany,  the  properties  which  it  took  over,  etc.,  can  ijc  foi 
in   llic  lileclrual  World  for  Nov.    18,    191 1,,  l)age    1265. 

McCrum-Howell  Protective  Committee. — J.  M.  Pr 
vice-president  of  the  Standard  Trust  Company,  New  Yo 
II.  T.  Ambrose,  president  of  the  American  Book  Compa 
New  York;  A.  L.  Shapleigh,  St.  Louis;  E.  P.  Russell, 
Russell,  Brewster  &  Co.,  Chicago,  and  W.  C.  Niblaek,  v 
president  of  the  Chicago  Title  &  Trust  Comjjany,  comj) 
a  protective  committee  for  holders  of  McCrum-Ho\ 
stock.  The  Chicago  Title  &  Trust  Company  and 
Standard  Trust  Company,  New  York,  are  depositar 
W.  C.  Cox,  Standard  Trust  Company,  New  York,  is  sec 
tary  of  the  committee.  The  report  of  the  receivers,  E, 
Stettinius  and  W.  H.  Woodin,  shows  a  balance  of  aa 
amounting  to  $86,000  on  March  15.  The  receivers  i 
that  difficulties  were  experienced  owing  to  unsatisfact 
l)Ookkeeping  methods.  The  report  says  in  part  1 
analysis  of  accounts  receivable  showed  a  large  numbei 
worthless  accounts  and  that  a  deduction  of  $i,i82,240>> 
bad  debts  was  made  on  this  basis.  Appraisal  of  plants,  t 
showed  a  valuation  of  $1,181,008.  All  appeared  to  be  : 
of  encumbrances  except  a  Philadelphia  warehouse  stib 
to  $20,000  mortgage.  Contingent  liabilities  amountefl 
$53,653,  the  greater  part  of  which  will  not  have  to  be  r 
while  disputed  claims  were  $613,686.  The  balance  s 
showed  total  assets,  exclusive  of  patents,  etc.,  of  $2,^ 
958:  cash,  $25,920;  accounts  and  bills  receivable,  $692,1 
inventories,  $668,578;  plant  and  real  estate,  $1,146,528;! 
vestments,  etc.,  $95,078.  Liabilities — Miscellaneous  en; 
ors,  $310,742;  notes  and  bills  payable,  $2,250,633;  mi; I 
laneous,  $15,653;  total,  $2,577,030,  giving  a  balance  exec  > 
assets  of  $85,928. 

Illinois  Northern  Utilities  Company. — As  foreslial 
in  the  Electrical  World  of  April  20,  page  869,  the  autI:o!'i 
capital  stock  of  the  newly  organized  Illinois  Northern  I  i 
ties  Company  of  Chicago  was  increased  from  $1  O' 
$20,000,000  on  April  23.  The  capitalization  will  be  u. 
equally  between  preferred  and  common  shares.  The  < 
pany  is  controlled  by  Samuel  Insull  and  his  associates,  1 
it  is  formed  to  acquire  public-utility  properties  in  nc  ; 
western  Illinois,  between  the  territory  of  the  Public  Se  c 
Company  of  Northern  Illinois  (which  operates  in  the  mti 
eastern  part  of  the  State  and  is  also  an  Insull  comp  >' 
and  the  Mississippi  River.  It  has  not  been  determmed|( 
what  properties  are  to  be  absorbed  by  the  new  comijii 
as  negotiations  are  pending,  but  the  number  will  be  p 
siderable.  It  has  been  stated  that  the  properties  at  Ste  U 
and  Rock  Falls,  111.,  where  the  Sterling  Gas  &  Electric  (^  n 
pany  now  operates,  will  be  the  center  for  the  new  cor;  a 
tion,  and  that  various  properties  along  the  Rock  River  il 
be  taken  over  later.  Of  the  authorized  stock  $r,8i3,o<  0 
the  preferred  and  $4,635,000  common  will  be  issued.  1  rt 
will  also  be  $2,000,000  S  per  cent  first  and  refunding  1  rt 
gage  bonds  issued.  Some  of  the  preferred  will  be  excha  e( 
for  the  shares  of  the  companies  to  be  acquired. 

A  Holding  Company  for  Insull  Interests. — Announce  :n 
has  been  made  of  the  formation  of  a  new  holding  com  nj 
to  be  known  as  the  Middle  West  Utilities  Company,  n 
company  will  be  dominated  and  operated  by  Sai^' 
Insull,  of  Chicago,  and  will  have  no  connection  with  t  ic 
the  Commonwealth  Edison  Company  of  Chicago  oitl' 
Public  Service  Company  of  Northern  Illinois.  The  nc  0: 
ganization  is  financed  by  Mr.  Insull  and  his  associat  i; 
England  and  the  United  States.  At  the  outset  the  ic- 
outstanding  will  amount  to  about  $10,000,000,  of  whic  <' 
000,000  will  be  common  and  $4,000,000  in  6  per  cent  r-. 
ferred.  The  money  arranged  for  has  been  subscribi  2 
per  cent  in  England  and  75  per  cent  in  this  country.  O 
eral  properties  owned  and  contolled  by  Mr.  Insull  are  i' 
turned  over  to  the  new  holding  company,  for  which  pr^f" 
ties  he  is  to  receive  payment  in  the  shape  of  common  P*' 
of  the  Middle  West  company.  The  operations  of  thfif^^ 
company  will  be  devoted  to  the  purchasing  and  reorga:  w 
of  local  utility  companies,  and  it  is  understood  that  so  ;  •' 
the  properties  to  be  thus  included  in  the  holding  conanj 
are  now  operating  in  Vermont,  New  Hampshire,  In  in* 
Illinois,  Kentucky,  Missouri  and  Michigan.  Contra  '^ 
several  newspaper  reports,  H.  M.  Byllesby  &  Companj^^ 
no  interest  in  the  Middle  West  Utilities  Company.  NoOfO 
issue  is  contemplated  for  the  new  corporation. 
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estchester   Street   Railway   to   Issue   Common   Stock. — 

Public  Service   Coniniission  for  the  Second   District  of 

York  has  authorized  the  Westchester  Street  Railroad 
pany  to  issue  its  common  capital  stock  to  the  amount 
434,000,  the  proceeds  to  be  used  for  the  purchase  of 
i  of  the  Tarrytown,  White  Plains  &  Mamaroneck  Rail- 
,  now  a  part  of  the  Westchester  Street   Railroad  sys- 

and  for  the  necessary  expenses  attendant  upon  the 
hasc  of  this  property.  The  commission  has  also  au- 
ized  the  New  York,  New  Haven  &  Hartford  Railroad 
pany  to  acquire  and  hold  all  the  capital  stock  of  the 
tchestcr  Street  Railroad  Company.  The  Westchester 
;t  Railroad  Company  is  also  authorized  to  make  a 
:gage  upon  all  its  property,  rights  and  franchises  and 
re  the  issue  of  bonds  to  the  amount  of  $2,000,000  and 
sue  its  thirty-year  gold  bonds  to  be  sold  at  par  and  the 
eeds  to  be  used  in  payment  for  the  acquisition  of 
erty  and  improvement  of  the  facilities  of  the  company, 
rge  number  of  improvements  have  already  been  made, 
jgotiating  for  Control  of  Louisville  Companies. — The 
sss  of  the  plan  for  securing  control  of  the  I^ouisville 
Company  and  its  subsidiary,  the  Louisville  Lighting 
pany,  of  Louisville,  Ky.,  by  H.  M.  Byllesby  &  Com- 
,  of  Chicago,  and  William  P.  Bonbright  &  Company, 
ew  York,  now  seems  to  be  assured.  The  Byllesby  in- 
ts  obtained  6000  shares  of  stock  several  months  ago 
1  a  pool  of  the  shares  for  the  purpose  of  transfer  was 
osed.  Recently  13,000  shares  were  secured  by  the  trust 
)anies,  the  sale  of  which  will  give  the  new  owners  19,000 
le  36,000  shares  of  stock  in  the  company.  The  city  of 
sville  owns  9250  shares  of  the  stock,  and  it  h  vs  been 
d  that  this  block  is  not  for  sale.  However,  it  is  gen- 
y  believed  that  ultimately  the  city  will  dispose  of  its 
ings  in  the  company.  The  price  being  paid  for  the 
c  is  $120  a  share,  and  it  is  believed  that  the  trust  com- 
;s  will  be  able  to  get  a  large  part  of  the  8750  shares 
h  yet  remain  unsold.  In  that  event  the  new  interests 
control  74  per  cent  of  all  the  stock. 

vada-California  Power  Company  Offering. — Denver 
ests  are  offering  first-mortgage  sinking-fund  6  per  cent 

bonds  of  the  Nevada-California  Power  Company, 
h  owns  and  operates  a  hydroelectric  system,  including 
:  plants  aggregating  16,500  hp  capacity  on  Bishop 
k,   a   tributary   to   the    Owens    River,   in    Inyo   County, 

and  has  350  miles  of  high-tension  transmission  lines 
ring  a  productive  territory  in  Nevada  and  California, 
ultimate   proposed    development    on    Bishop    Creek    is 

0  kw,  for  which  the  company  now  owns  available  sites 
controls  the  necessary  water  rights.  The  company's 
alization  is  as  follows:  Capital  stock,  fully  paid,  $5,000,- 
authorized  6  per  cent  bond  issue,  $3,000,000;  bonds  re- 

by  sinking  fund  to  Dec.  31,  191 1,  $138,000;  bonds  out- 
ling  Dec.  31,  191 1,  closed  mortgage,  $2,862,000.  Gross 
ngs  of  the  company  in  the  year  ended  Dec.  31,  1911, 

$772,235,  net  profits  after  charges  were  $371,512,  and 
;urplus  was  $297,209,  which  compares  with  $268,468  in 

agara,  Lockport  &  Ontario  Power  Company  to  In- 
e  Preferred  Stock. — Application  has  been  made  to  the 
ic  Service  Commission  of  the  Second  New  York  Dis- 
by  the  Niagara,  Lockport  &  Ontario  Power  Com- 
for  permission  to  issue  $2,000,000  cumulative  6  per 
first  preferred  capital  stock,  the  proceeds  to  be  used 
.y  off  $2,000,000  par  value  5  per  cent  gold  coupon  notes 
ring  June  i,  1912.  The  Electric  Power  Securities 
pany,  of  Niagara  Falls,  has  applied  to  the  commission 
uthority  to  purchase  10,685  additional  shares  of  stock 
e  Niagara,  Lockport  &  Ontario  company,  which  would 
it  more  than  a  majority  of  all  of  the  latter's  outstand- 
;tock.  All  of  the  capital  stock  of  the  Electric  Power 
rities  Company  is  owned  by  the  Westinghouse  Elec- 
&  Manufacturing  Company. 

1  Statement  of  Minneapolis  General  Electric  Com- 
. — Gross  earnings  of  the  Minneapolis  General  Electric 
pany  in  the  fiscal  year  ended  Dec.  31,  191 1,  were  $1,459,- 
which  compares  with  $1,276,041  in  1910,  and  net  earn- 
were  $895,770,  which  compares  with  $783,394  in  the 
iding  year.  After  deduction  of  charges,  the  balance 
ible  for  dividends  was  $417,612,  comparing  with  $402.- 
ti  1910.     Preferred  dividends  were  $60,000.     A  common 


dividend  of  -%  per  cent,  amounting  to  $211,764,  was  paid 
in  191 1  as  against  a  61/2  per  cent  dividend  in  1910,  amount- 
ing to  $147,074,  leaving  a  balance  of  $145,848  for  reserves 
and  depreciation  in  191 1,  comparing  with  a  balance  of 
$195,798  in    1910. 

Asheville  (N.  C.)  Power  &  Light  Issues. — The  Electric 
Bond  &  Share  Company,  71  Broadway,  New  York,  has 
sold  $1,100,000  first-mortgage  thirty-year  5  per  cent  gold 
bonds  of  the  Asheville  Power  &  Light  Company,  of  Ashe- 
ville, N.  C,  to  New  York  and  Baltimore  bond  houses  and 
has  sold  $500,000  7  per  cent  cumulative  preferred  stock  of 
the  same  company  to  Boston  interests.  As  noted  in  these 
columns  April  6,  the  Asheville  Power  &  Light  Company  is 
the  successor  to  the  Asheville  Electric  Company.  Its 
$1,000,000  common  stock  is  owned  by  the  Carolina  Power  & 
Light  Company,  which  is  controlled  by  the  Electric  Bond 
&  Share  Company. 

Status  of  Cleveland  Electric  Illuminating  Sale. — Owing 
to  the  fact  that  Harrison  Williams,  of  New  York,  did  not 
succeed  in  securing  the  80  per  cent  of  common  stock  of 
the  Cleveland  Electric  Illuminating  Company  for  which  he 
has  been  negotiating,  as  noted  in  these  columns  .'\pril  20, 
page  870,  within  the  time  limit  set,  another  oflfer  has  been 
made,  which  difiFers  from  the  original  oflfer  only  in  the  ex- 
tension of  the  time  for  acceptance  to  May  28,  1912,  and 
agreement  to  purchase  if  60  per  cent  of  the  stock  is  oflfered, 
instead    of   80   per    cent    as    proposed    at    first. 

West  Penn  Traction  &  Water  Power  Company  Will  Be 
Formed. — Common  stockholders  of  the  West  Penn  Trac- 
tion Company  voted  on  April  24  to  accept  the  plan  of  the 
American  Water  Works  &  Guarantee  Company  to  form 
a  new  company,  to  be  known  as  the  West  Penn  Traction 
&  Water  Power  Company,  to  which  reference  was  made 
in  these  columns  March  23.  The  new  company  will  have 
$27,000,000  capital,  of  which  $20,500,000  will  be  common 
stock  and  $6,500,000  will  be  preferred  stock. 

Northern  Ohio  Traction  &  Light  to  Issue  Stock. — On 
April  24  the  Ohio  Public  Service  Commission  authorized 
the  Northern  Ohio  Traction  &  Light  Company  to  issue 
$1,640,000  of  the  $2,000,000  additional  preferred  stock 
previously  applied  for.  The  proceeds  are  to  be  used  for 
improvements  that  are  now  being  made.  Only  about 
$1,000,000,  it  is  understood,  will  be  issued  at  this  time. 

North  American  Company  to  Retire  Notes. — Announce- 
ment has  been  made  that  on  and  after  May  i  the  North 
American  Company  will  pay  at  par  and  interest  its  out- 
standing collateral  trust  5  per  cent  notes  due  May  i, 
amounting  to  about  $1,910,000,  at  30  Broad  Street,  New 
York.  These  notes  are  part  of  an  issue  of  $2,500,000  made 
in  1907,  of  which  $590,000  have  been  retired. 

Portland  (Ore.)  Railway,  Light  &  Power  Notes  Offered. 
— Philadelphia  financial  interests  arc  offering  two-year  5 
per  cent  gold  notes  of  the  Portland  Railway,  Light  & 
Power  Company,  of  Portland,  Ore.,  at  99%  and  interest. 
The  notes  are  dated  May  i,  1912,  are  due  May  i,  1914,  and 
are  redeemable  at  100  and  interest  upon  sixty  days'  notice 
on  or  after  Nov.  i,  1912. 

United  Railways  &  Electric  Initial  Dividend. — An  initial 
dividend  of  75  cents,  or  Ij4  per  cent,  per  share  has  been 
declared  on  the  $15,000,000  common  stock  of  the  United 
Railways  &  Electric  Company,  of  Baltimore.  The  divi- 
dend is  payable  May  10  to  holders  of  record  May  2. 

Clarksville  (Tenn.)  Railway  &  Light  Company  Sold. — 
Montgomery,  Clothier  &  Tyler,  of  Philadelphia,  have  pur- 
chased control  of  the  Clarksville  Railway  &  Light  Com- 
pany, of  Clarksville,  Tenn.  It  is  understood  that  improve- 
ments will  be  made  to  the  plant. 

New  England  Telephone  &  Telegraph  Annual  Meeting. — 
The  annual  meeting  of  the  New  England  Telephone  & 
Telegraph  Company  will  be  held  at  15  Dey  Street,  New 
York,  on  May  6,  at  11  a.  m. 


MARKET  PRICES. 

April  24.  May  1.                                          April  24.  May  1. 

Allis-Chalmers     1  1  Mackav    Companies..    83 Vi*  83  54* 

Allis-Chalmers,     pf .  .      4)^  i%  Mackav   Cos.,   pf 69^  68'/i* 

Amalgamated    Cop...   825^  83H  Philadelphia     Elec...    18^  U}i 

Boston     Edison 285*  292  Western    Union 845^  84 

Cmonwealth    Edison. 146*  146*  Westinghouse    77  7654 

Elec.    Storage   Bty...   54^  55 J4  Westinghouse,   pf 120J4*  120 

General     Electric 170  1 69 

*Last    price   quoted. 
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Mr.  Charles  H  Keel,  "i  ilu-  |>ali-iit  ilipjirtiiuiit  of  llu- 
(ifiu-ral  I'Ji'cliit.-  rompany,  lia>  nii-nlly  l)<.-cii  placed  in 
charge  of  tlio  WasliiiiKlun  (D.  (')  olVuc  of  that  company. 
Mr.  Ira  G.  Walborn,  funinrly  assistant  electrical  siip- 
eriiiteiident  of  tlie  l''astern  i'eniisylvaiiia  Railways  Com- 
pany, i'ottsville.  I'a..  has  l)een  appointed  full  electrical 
superintendent. 

Mr.  W.  C.  Sharp  has  resigneil  as  electrical  sui)erintendent 
of  the  Eastern  l'enn>ylvania  Railways  Company,  I'ottsville, 
Ta..  to  become  general  superintendent  of  the  I  Ulcna  Light 
&  Railway   Company,   Helena,   Mont. 

Mr.  Williarn  Marconi  sailed  from  New  York  on  .April 
.^o  on  the  Kaiser  Wilhelm  II.  Mr.  Marconi  will  go  tc 
London  and  after  a  few  days  in  that  city  will  take  a  busi- 
ness trip  to  Paris.  He  expects  to  return  to  New  York 
in  the  fall. 

Mr.  E.  J.  Edwards,  associate  engineer  of  the  engineering 
department  of  the  National  Electric  Lamp  .Association,  read 
a  paper  on  April  i8  on  "The  Incandescent  Lamp  as  a  Sta- 
tion Load"  before  the  convention  of  the  Nebraska  Electri- 
cal  Association. 

Mr.  Louis  Friedman,  of  the  arc-lamp  department  of  the 
Chicago  office  of  the  General  Electric  Company,  addressed 
the  Electric  Cfub  of  that  city  on  April  25  on  the  new  street- 
lighting  system  for  Chicago  which  is  being  installed  by 
the   Sanitary   District. 

Dr.  George  L.  Hoxie,  consulting  electrical  engineer,  New 
York,  delivered  an  address  entitled  "Rate  Fixing  for  Elec- 
tric Public  Service  Properties"  before  a  recent  meeting  of 
the  Engineers  and  .Architects'  Association  of  Southern 
California,  at  Los  Angeles. 

Mr.  C.  S.  Walters,  heretofore  general  manager  of  the 
Walla  Walla  Valley  Railway  Company,  of  Walla  Walla, 
Wash.,  has  been  elected  vice-president  and  general  man- 
ager. The  Walla  Walla  Valley  Railway  Company  is  a 
subsidiary  of  the  Pacific  Power  &  Light  Company. 

Mr.  D.  F.  McGee,  chief  engineer  of  the  Pacific  Power 
&  Light  Company,  has  been  elected  vice-president  of  the 
Hanford  Irrigation  &  Power  Company,  an  afifiliated  com- 
pany, and  will  have  charge  of  the  operation  and  construc- 
tion  of  this   company   in   addition   to  his   other   duties. 

Mr.  Edd.  N.  Watkins,  of  Tacoma,  Wash.,  is  the  subject 
of  an  article  in  the  Tacoma  Tribune  of  April  21,  1912.  Ac- 
cording to  this  article,  Mr.  Watkins  arrived  at  Tacoma 
three  years  ago  almost  penniless  and  looking  for  a  position. 
To-day  he  is  sole  proprietor  of  the  Home  Electric  Com- 
pany df  Tacoma,  a  jobbing  concern  the  trade  of  which  ex- 
tends to  all  parts  of  the  State. 

Mr.  J.  E.  Davidson,  heretofore  general  manager  of  the 
Pacific  Power  &  Light  Company,  has  been  elected  vice- 
president  and  general  manager  of  that  company,  and  Lewis 
A.  McArthur,  heretofore  assistant  treasurer,  has  been  made 
assistant  to  the  general  manager.  Mr.  George  L.  Myers 
has  been  elected  assistant  secretary  and  assistant  treasurer. 
All  these   officials   have   their   headquarters   in   Portland. 

Mr.  Etienne  de  Fodor,  director  general  of  the  Budapest 
General  Electric  Company,  has  been  presented  by  King 
Francis  Joseph  of  Hungary  with  the  Komthur  Cross  of 
the  Francis  Joseph  Order,  in  recognition  of  the  extraor- 
dinary services  rendered  by  Mr.  de  Fodor  to  his  country 
in  regard  to  engineering.  Mr.  de  Fodor  is  the  first  elec- 
trical engineer  in  Hungary  to  be  honored  in  this  manner. 

Mr.  E.  J.  Richards,  at  one  time  general  superintendent 
of  the  Newburgh  (N.  Y.)  Light,  Heat  &  Power  Company, 
and  more  lately  in  the  position  of  general  superintendent  of 
the  Connecticut  Power  Company,  with  headquarters  at 
Fitchburg,  Mass.,  is  severing  this  connection  on  account 
of  the  recent  changes  in  the  management  of  the  property. 
Mr.  Richards  is  widely  known  as  a  successful  central- 
station  manager. 

Mr.  David  Gibson,  of  Cleveland,  will  address  the  Electric 
Club  of  Chicago,  on  May  9  on  "The  Morals  of  Efficiency." 
Mr.  Gibson,  who  is  spoken  of  as  the  dean  of  the  literature 
of  business  in  America,  comes  to  Chicago  with  a  reputation 
as  an  exceptional  man,  both  as  a  speaker  and  a  writer,  and 


the  club  i.s  conKratulating  itself  on  li.tving  the  oppniuin 
of  listening  to  him.  He  is  tiic  editfjr  and  i)ublisher  ot  iw 
ty-three  monthly  magazines,  chiefly  house  organs  mI  i.n 
commercial    institutions. 

Mr.   David   B.   Rushmore,  of  the   engineering   deparlmt 
of    the    (ieiicr.il    l.liMlric    (!onii)any,    sailed    on    April    jj 
I'orto  Rico,  where  he  is  interested  in  citric-fruit  enterpri- 
There  is  now  a  jjroject  on  foot  t<j  establish  in  the  nioiinta 
of    that    be.iutifnl    island    a    club    for    engineers,    to    Ix     n 
more   particularly   during   the  winter   seas<jn   when   so   m. 
I)eoi)le   go   to   the    West    Indies   for  a   vacation   or   to   >  s( . 
the   rigors   of   the    North,   and    Mr.    Rushmore   is   takiiij,' 
active    part    in    the    study    and    dcvclo|>mcnt    of    plans 
putting    the    idea    into    effect.      He    will    prf)bably    be   gi 
about    three    weeks. 

Mr.  A.  S.  Grcnier,  who  for  the  past  two  years  has  bo 
connected  with  the  Pacific  Power  ik  Light  Company, 
Portland,  Ore.,  in  the  capacity  of  vice-president  in  cha 
of  operation  and  construction,  has  been  api)r)inte(l  :l^■ 
ant  to  the  president  of  the  American  Power  &  Light  <  ' 
pany,  of  71  Broadway,  New  York,  and  has  left  for  the  1 
to  take  up  his  new  duties.  The  .American  Power  &  Li 
Company  is  interested  in  the  Pacific  Power  &  Light  C< 
pany  and  other  public  service  organizations  in  the  W 
Previous  to  his  connection  with  the  Pacific  Power  &  Li 
Company  Mr.  Grenier  was  associated  with  Trowbridg* 
Nivcr,  of  Chicago. 


Obituary 


HINSDILL   PARSONS. 


Mr.  Hinsdill  Parsons,  vice-president  and  general  c  lUt 
of  the  General  Electric  Company,  was  instantly  killed  1 
Albany,  N.  Y".,  Sunday  afternoon,  April  28,  as  the  rcsul 

an      automobile     accid 
He  was   born   in    Hoc 
Falls,    Feb.    10,    1864, 
received    his    higher    < 
cation    at    Trinity    Col' 
and    at    the    Albany    1 
School,     graduating    fi 
the   latter   in    1885.       I- 
years     later     he     was 
pointed      patent     attor 
for   the   Walter   A.   W 
Harvester     Company, 
Hoosick    Falls.        He 
came    associated   with 
General      Electric      C 
pany  in  January,  1894, 
in     April,     1901,     he 
elected  vice-president, 
though      only     forty-e 
years  of  age,  Mr.  Parsons  had  shown  himself  to  be  oni 
the  ablest   corporation   lawyers  in  the  country,  his  abili 
having  been  well   proved  in   the   solution  of  the  many  ; 
plexing    legal    problems    which    naturally   arose    in    the 
velopment    of   the    rapidly   growing   company   of   which 
was  general  counsel.    In  1907  Mr.  Parsons  took  a  very 
live  part  in  the  work  of  the  rehabilitation  of  the  Knic 
bocker  Trust  Company,  later  becoming  one  of  its  direc 
— a   position   from  which   he   subsequently  retired.    He 
largely  responsible  for  the  remarkable   development  of 
Schenectady  Railway  Company,  the  Schenectady  Illumi 
ing  Company  and  the  Mohawk  Gas  Company,  being  p' 
dent  of  the  last  two  companies  at  the  time  of  his  death, 
was  a  director  of  the  Electric  Bond  &  Share  Company, 
Washington   Water   Power   Company   and   the   Schenec 
Power   Company.      He  maintained  a   residence  in   Sche 
tady,    where    he    spent    considerable   time    during   the   s 
mer,   but   his  business   affairs   kept  him   in   New  York 
much  of  the  time.     Mr.  Parsons  was  a  member  of  the 
hawk  Club  and  the  Mohawk  Golf  Club  of  Schenectady 
was    deeply    interested    in    many   other   local   organizati 
He   was    also    a    member    of    the    University,    Metropol 
St.    Andrew's    and    St.    Nicholas    Clubs    and    of    the    D 
Town    Association    in    New    Y'ork    City.       He    had    a   ' 
circle    of    friends    among    the    leading    legal    and    elect 
men    of    the    country,    who    mourn    his    loss.      He   leav 
widow,   but   no   children. 


;Mav  4,   1912. 
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Construction 


ALVISO,  CAL. — The  Siena  &  San  Francisco  Pwr.  Co.  has  petitioned 
the  State  Railroad  Commission  for  approval  of  its  application  for  tran- 
chises  to  construct  a  transmission  line  from  Alviso,  Santa  Clara  County, 
to   Salinas,    Monterey    County. 

ANAIIKIM,  CAL. — William  Gerdes  is  at  the  head  of  a  company  which 
proposes  to  build  a  network  of  interurban  lines  having  Anaheim  as  a 
center.  The  new  company  has  no  connection  with  thi-  Pacific  Electric 
system. 

BUKH.VXK,  CAL.— Bids  will  be  received  by  the  city  clerk  until  May 
25  for  the  sale  of  a  franchise  to  construct  and  operate  an  electric  light 
and  power  station  in    I'urbank   for  a   period   of  40   years. 

COLUSA,  CAL.— The  Moulton  Irrigated  Lands  Co.,  W.  K.  Brown, 
manager,  will  install  pumps,  motors  and  transformers  on  a  barge  to 
pump    water    for    irrigating    purposes. 

DORRIS,  C.\L.— The  Siskiyou  El.  Lt.  &  Pwr.  Co.  is  improving  its 
system    here.      IJert    Coburn    is    local    manager    of    the    company. 

GLENDALE,  CAL. — The  municipal  lighting  system  has  taken  over 
that  portion  of  the  system  of  the  Glendale  Lt.  &  Pwr.  Co.,  owned  by 
L.  C.  Brand,  which  covers  those  sections  known  as  West  Glendale,  Casa 
Verdugo  and  North  Glendale.  The  price  paid  for  the  system  was 
$12,900.  Work  will  start  within  a  few  days  on  the  city's  ornamental 
electric    street-lighting    system. 

GRASS  VALLEY,  CAL.— The  Pacific  Gas  &  El.  Co.  is  preparing  to 
raise  the  dam  at  Lake  Spaulding  125  ft.  and  will  also  build  a  7000-ft.  tun- 
nel to  connect  with  the  large  storage  lake. 

JASPER  POINT,  CAL. — Arrangements  are  being  made  by  the  Merced 
Stone  Co.  for  the  construction  of  a  new  electric  substation  to  replace 
the  one  recently  destroyed  by  fire. 

KING  CITY,  CAL.— The  Coast  Valley  Gas  &  EI.  Co.,  a  subsidiary  of 
the  Sierra  Pwr.  Co.,  has  applied  to  the  State  Railroad  Commission  for 
permission  to  purchase  the  stock  of  the  King  City  Wtr.,  I^t.  &  Power. 
Co.   at  $41,200. 

^L\RYSVILLE,  CAL. — The  city  is  contemplating  the  purchase  of  the 
Pacific  Gas  &  El.  Co.'s  local  distributing  system.  Power  will  be  obtained 
from  the  present  owners  in  wholesale  quantities.  The  present  system 
will   be    improved.  , 

MARYSVILLE,  CAL.— The  Pacific  Gas  &  El.  Co.  lias  offered  to 
replace  the  arc  lamps  in  one  of  the  arches  on  D  Street  with  25-watt 
tungsten  globes,  to  show  that  the  city  can  save  about  $30  per  month 
by  using  the  tungsten  lamps.  If  satisfactory,  the  city  will  purchase  the 
lamps    for    all    the    arches. 

MERCED,  CAL. — Work  has  been  begun  by  the  Merced  River  El.  Co. 
on  the  construction  of  a  dam  across  the  Merced  River  above  El  Portal, 
just  outside  of  the  National  Park  line.  From  the  dam  the  water  will  be 
flumed  to  Moss  Canyon,  3  miles  below,  where  the  power  plant  will  be 
erected.  The  first  installation  will  provide  for  4000  hp.  It  is  proposed 
ultimately  to  develop  50,000  hp.  The  company  later  expects  to  install 
power   pants  at   South   Fork  and   Sweetwater. 

NAPA,  CAL. — The  Board  of  Supervisors  has  granted  the  Great  West- 
ern  Pwr.   Co.  a   franchise  to  erect  transmission  lines  in   Napa   County. 

ORLAND,  C.\L. — The  Pacific  States  Tel.  Co.  will  extend  its  system 
lo   the    homes   of   the    farmers   in    Orland. 

RED  BLUFF,  CAL. — At  the  annual  meeting  of  the  Victor  Pwr.  Co. 
it  was  decided  to  increase  the  capital  stock  from  $250,000  to  $500,000. 
J.  H.  Sharp,  P.  H.  Coffman.  G.  C.  Garrett,  A.  F.  Fletcher  and  Alex. 
Buick  were  elected  directors  for  the  ensuing  year. 

SAN  FR.\NCISCO,  CAL.— The  steam  railroad  which  climbs  Mount 
Tamalpais  will  soon  be  equipped  for  electrical  operation.  The  capital 
stock  of  the  company  owning  the  railroad  is  to  be  doubled  and  electric 
equipment  secured.  A  large  searchlight  at  the  top  of  the  mountain 
is    also    among    the    improvements    to    be    added. 

STOHLMAN,  CAL.— The  Northern  EI.  Co.  has  purchased  the  Stohl- 
man  property,  just  east  of  Butte  Slough,  which  will  be  used  as  a 
station.  It  is  expected  that  the  company  will  locate  its  main  sub- 
station   at    Stohlman. 

SUISUN.  C.'\L. — Prci>arations  are  being  made  liy  the  Pacific  Oas 
&   El.    Co.    for   rebuilding   its   distributing   system    in    this   city. 

SYCAMORE.  CAL.— The  Northern  El.  R.  R.  Co.  will  commence  con- 
struction work  at  once  on  the  Marysville-Colusa  branch  in  Colusa 
County. 

\'.\I.r^EJO,  C.\I.. — The  City  Council  has  granted  the  Great  Western 
Pwr.  Co.  a  temporary  franchise  to  erect  transmission  lines  to  supply 
electricity   here.     The   company  asked  for   a   35-year   franchise. 

TRUMBULL,  CONN.— Plans  are  being  prepared  by  E.  G.  Southey, 
jrchitect  for  the  construction  of  a  new  power  house  for  Charles  P.  Noyes 
n  Trumbull.  The  proposed  plant  will  supply  electricity  for  lighting  the 
Noyes  homestead  and  adjoining  buildings,  and  also  for  the  new  residence 
ivhich  is  to  be  erected  in  the  near  future. 

LAKE  HELEN,  FLA. — The  proposition  to  issue  bonds  for  the  installa- 
;ion  of  municipal  electric-light,  water  and  ice  plants  will  be  submitted  to 
I  vote.  A.  D.  Clarkson,  care  of  Bond  Sandstone  Brick  Co.,  Lake  Helen, 
fl^ould   like   to   correspond    with    contractors   relative    to    installing    same. 

TAMPA,  FL.\.— The  Tampa  El.   Co.  has  submitted  a  bid  to  the   Board 


of  Trade  for  the  installation  of  an  ornamental  lighting  system  in  the 
business  district.  The  company  agrees  to  furnish  all  material  and  equip- 
ment for  the  installation  of  72  ornamental  lamp  standards  carrying  five- 
lamp  clusters,  the  cost  not  to  exceed  $6,926.  The  cost  of  installation,  in- 
cluding maintenance  of  lamps,  for  the  first  year  is  $10,166  and  for  the 
next   live   years  $3,240  per  year,   making  the  total  cost  $26,366. 

BOISE,  IDAHO.— The  Crane  Falls  Pr.  &  Irrig.  Co.  has  ordered 
from  the  Westinghouse  El.  &  Mfg.  Co.  three  large  electric  motors,  aggre- 
gating 5645  hp,  nine  control  switchboards,  and  six  300-kw  self-cooled 
transformers. 

GRACE,  ID.MIO. — Extensive  improvements  are  contemplated  by  the 
Telluride  Pwr.  Co.  to  its  plant  at  Grace  on  the  Bear  River.  The  com- 
pany has  selected  another  site  on  the  Bear  River,  at  Oneida,  which  it  is 
expected  will  be  placed  in  commission  within  three  years,  supplying 
another   36,000   hp. 

CniC.'^GO,  ILL.-  'I'he  Illinois  .Xortliern  Utilities  Co.  has  increased  its 
capital  stock  from  $1,000  to  $20,000,000,  the  proceeds  to  be  used  to  acquire 
a  group  of  electrical  properties  in  northern  Illinois  controlled  by  the 
InsuII  interests. 

STERLING,  ILL. — The  capital  stock  of  Illinois  Northern  Utilities  Co. 
has  been  increased  from  $1,000  to  $20,000,000.  The  headquarters  of  the 
company  will  be  located  in  Sterling  and  Rock  Falls,  where  the  Sterling 
Gas  &  Kl.  Co.  now  operates,  and  where  there  are  valuable  water-power 
rights  along  the  Rock  River.  Other  gas  and  electric  properties  along  the 
Rock   River    X'alley   will    be   taken    over. 

BLUFFTON,  IN D,— The  Marion,  Bluffton  &  Eastern  Ry.  Co.  and 
the  Bluffton,  Geneva  &  Cclina  Trac.  Co.  have  submitted  a  proposition 
to  the  City  Council  offering  to  take  over  the  municipal  electric-light 
plant.  The  traction  companies  ask  for  a  franchise  for  furnishing  elec- 
tricity for  lamps  and  motors  in  Bluffton  and  to  purchase  the  municipal 
plant  at  a  price  to   be   established   by  a  board   of  three   appraisers. 

FORT  WAYNE,  IND— The  receivers  of  the  Wabash  R.  R.  Co.  have 
authorized  the  installation  of  three  telephone  lines  to  De  used  for  busi- 
ness purposes,  but  not  for  dispatching  trains.  One  will  run  from  St. 
Louis  to  Chicago,  one  from  St.  Louis  to  Detroit,  and  one  from  St.  Louis 
to  Moberly. 

MICHIGAN  CITY,  IND.— The  contract  for  installing  a  boulevard  light- 
ing system  on  Franklin  Street,  consisting  of  117  lamp  standards  carry- 
ing five-lamp  clusters  and  about  8000  ft.  of  underground  wiring,  has  been 
awarded  to  W.  E.    Sheeler,   of  Michigan  City,   for  $9,256. 

NORTH  MANCHESTER,  IND.— The  Brown-Mills  Co.,  North  Man- 
chester, has  been  awarded  a  contract  for  lighting  the  streets  of  the 
town  for  a  period  of  five  years.  The  contract  calls  for  both  arc  and  in- 
candescent  lamps. 

RICHMOND,  IND. — The  installation  of  an  ornamental  street  lighting 
system   in   the   business   district   is   under   consideration. 

CARROLL,  lA. — A  committee  has  been  formed  to  solicit  subscrip- 
tions for  the  purpose  of  installing  an  electrolier  lighting  system  in  the 
business  district  of  the  city.  It  is  proposed  to  erect  47  lamp  stands. 
F.    B.    Nockels    is    interested. 

CHARLES  CITY,  lA. — The  City  Council  will  soon  call  an  election  to 
vote  on  the  proposition  to  issue  $25,000  in  bonds  for  the  installation  of  a 
municipal   electric-light  and  pumping  plant. 

COLUMBUS  JUNCTION,  lA.— E.  N.  Miller  has  been  granted  a  fran- 
chise to  install  and  operate  an  electric-light  plant  here. 

DAYTON,  L^.- The  Central  Iowa  Lt.  &  Pwr.  Co.,  Fort  Dodge,  has 
applied  for  a   franchise  to  supply  electricity   for  lamps  and  motors  here. 

GLADBROOK,  I.\. — Application  has  been  made  to  the  Council  by 
Mr.   Ageton,   of  Tama,   la.,   for  an   electric-light   franchise   here. 

IIEDRICK,  lA. — If  granted  a  franchise  for  street-lighting  here,  J.  O. 
Martinsburg   proposes   to   erect   an    electric    plant. 

IIEDRICK,  lA.— The  Sigourey  El.  Lt.  Co.  has  applied  for  a  franchise 
to  extend  its  lines  to  supply  electricity  for  lamps  and  motors  here. 

HU.VIESTON,  I.A.— An  election  will  be  held  to  vote  on  a  $15,000  bond 
issue  for  the  installation  of  an  electric-light  plant. 

OSAGE,  lA. — Owing  to  the  dam  at  the  electric  plant  having  given  out, 
Ferris  Brothers,  owners  of  the  plant,  have  purchased  a  site  and  will  erect 
a  new  steam  plant.  A  dam  will  he  built  as  soon  as  the  steam  plant  is 
completed.      The   company    will    also    establish   a   day    service. 

ROLFE,  lA. — .Application  has  been  made  to  the  Town  Council  by 
Mr.   Wilkins,   of  the   Rumboldt  Pwr.   Co.,  to  supply  electricity   here. 

WEBSTER,  lA. — Plans  are  being  considered  by  the  Fort  Dodge,  Des 
Moines  &  Southern  Interurban  Co.  for  equipping  the  Crooked  Creek 
line  for  electrical  operation.     John   L.    Sullivan  is  general   manager. 

.\UGUST.\,  K.\N.-  Estimates  are  being  asked  by  the  city  of  Augusta 
for  an  electric-light  plant.     J.  R.   Sw^tzer  is  city  engineer. 

.\XTELL,  K.\N. — .A  special  election  will  soon  be  held  to  vote  on  the 
proposition  to  issue  bonds   for  the  installation   of  an   electric-light   plant. 

COFFEYVILLK,  KAN.— At  an  election  held  April  9  bonds  to  the 
amount  of  $130,000  were  voted  for  improvements  to  electric-light  plant 
and  water-works  system,  consisting  of  one  300-kva  turbo  alternator  with 
ccmdenser  and  auxiliaries;  two  3000  g.  p.  m.  low-service  centrifugal 
pumps  direct-connected  to  75-hp  slip-ring  induction  motors;  one  3000 
g  p.  m.  high-pressure  centrifugal  pump  direct-conTiected  to  a  200-kva 
synchronous    motor;    two    25-kva,    two    125-kva    and    two    17S-kva,    11,000- 
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volt  transforincrs,  |iolr<t,  wire  ami  Imc  material;  alito  mechanical  equip- 
inent  fur  n  (i.OOO.OOOttal.  nitralioii  plant  fur  4,OU0,OU0  KalN.  iiifitulled: 
2,000,000  Rul.  settling  Ila^il1;  250,000  k->I-  clear-water  basin,  dam  and 
intake  crib;  npproximalcly  8  miles  cast-iron  pipe  of  various  sizes  from 
•4   in.   to    1(1   in.;   apprcxiniatrly    100  nalc  valves  and    10  liic   hydrants. 

MILTONN'ILLE,  KAN.— A  franchise  has  been  grunted  to  II.  W.  Chap- 
man to  construct  and  operate  an  electric-light  plant  here  for  a  period  of 
20  years. 

NORTON,  KAN.— The  Norton  Lt.,  Ice  &  Cold  Storage  Co.  has  sub- 
mitted a  proposition  to  the  Council  offering  to  sell  its  plant  to  the  city. 

OI,.\TnE,  KAN.— Hids  will  be  received  by  the  Stati-  Roard  of  Control, 
Topcka,  Kan.,  until  May  7  for  the  installation  of  a  30-kw  direct-current 
generator  direct-connected  to  a  50-hp  side-crank,  high-speed  engine  at 
the  School  for  the  Deaf,  Olathe,  Kan.,  in  accordance  with  plans  and 
specifications  prepared  by  Charles  H.  Chandler,  state  architect. 

TUKON,  KAN. — The  question  of  establishing  an  clcctric-liglit  plant  in 
Turon  is  being  agitated. 

HOWLING  GREEN,  KY. — A  company  is  being  organized  by  D.  '\'. 
Johnson,  of  Nashville,  Tenn.,  for  the  purpose  of  building  a  hydroelectric 
power  plant  on  the  Barren  River,  near  Howling  Green,  to  supply  elec- 
tricity  for  the  large  stone  quarries  in   this  district. 

NICHOT-ASVILLE,  KY.— The  Kentucky  Trac.  &  Terminal  Co.  has  pur- 
chased a  site  on  which  it  proposes  to  erect  an  electric  substation. 

BOSTON,  MASS. — Rids  will  be  received  until  May  10  by  the  Park 
Commissioners,  Robert  S.  real)ody,  chairman,  for  wiring  for  the 
electric   lamps   on   Prince    Street   playground. 

FALL  RIVER,  MASS.— The  stockholders  of  the  Fall  River  El.  Lt. 
Co.  have  voted  to  sell  its  power  house  in  this  city  to  the  Southern 
Massachusetts   I*wr.   Co. 

HOLYOKE,  MASS. — Plans  and  specifications  are  being  prepared  for 
laying  underground  conduits  for  electric  wires  in  the  business  section  of 
the  city. 

PALMER,  MASS. — The  Central  Massachusetts  El.  Co.  is  planning  ex- 
tensive improvements  to  its  plant  at  Blanchardville,  which  will  include 
rebuilding  the  plant.  The  present  equipment  will  be  removed,  the  flume 
rebuilt,  and  three  new  waterwheels  will  be  installed  to  drive  three  new 
generators. 

STONEHAM,  MASS. — .\rrangements  are  being  made  to  place  the 
wires  of  the  Edison  Illg.  Co.  and  the  Bay  State  St.  Ry.  Co.  in  Central 
Square   in   undergroiind   conduits. 

GRAND  RAPIDS,  MICH.— The  Commonwealth  Pwr.  Co.  is  planning 
extensive  improvements  to  its  system  in  this  State  this  year,  which  will 
involve  an  expenditure  of  $3,400,000.  The  improvements  will  include  a 
second  dam  on  the  Au  Sable  River,  a  new  power  station  at  Battle  Creek 
and  the  erection  of  a  duplicate  transmission  line  from  the  Muskegon 
junction   of   the   power   company   to   this   city. 

HOUGHTON,  MICH. — Plans  are  being  considered  by  the  Houghton 
Business  Men's  Association  for  the  installation  of  an  ornamental  street- 
lighting   system   on   Sheldon    Street. 

BIG  FALLS,  MINN. — The  Village  Council  has  granted  Messrs.  Dahl 
&  Shipley  a  25-year  franchise  to  install  and  operate  an  electric-light  plant 
at  Big  Falls.  The  Council  has  agreed  to  enter  into  a  contract  for  street 
lighting   to   cost   not   less   than    $500    per   year. 

BIWABIK,  MINN. — The  contract  for  the  installation  of  21  orna- 
mental lamp  standards  for  arc  lamps  has  been  awarded  to  the  Flour  City 
Ornamental  Iron  Works,  Minneapolis,  at  $33  each.  The  cost  of  the 
system  complete  is  $3,547. 

COLD  SPRING,  MINN. — Application  has  been  made  to  the  Council 
by  Henry  Witt,  representing  the  Lethert  Elecl.  Co.,  of  St.  Paul,  for  a 
franchise  to  install  an  electric-light  system  here. 

EAST  GRAND  FORKS,  MINN. — The  city  is  planning  to  erect  orna- 
mental street  lamps  on  De  Mers  Avenue,  to  cost  about  $4,000,  for  which 
bids  will  soon  be  asked. 

NORTHFIELD,  MINN. — The  Dan  Patch  El.  Co.  is  planning  to  build 
an  electric  plant  at  Antlers  Park  this  summer.  A  depot  will  be  erected 
on  the  site  of  the  present  one.  The  present  plans  call  for  50  arc  and 
1200  incandescent  lamps  for  the  park. 

WILLMAR,  MINN. — The  Water  and  Light  Commission  contemplates 
making  recommendations  to  the  City  Council  for  improvements  to  the 
municipal  electric-light  plant,  including  a  complete  overhauling  of  the 
transmission  lines  and  possibly  the  installation  of  an  additional  engine 
and  generator. 

RICHTON,  MISS. — The  Richton  Lumber  Co.  is  planning  to  make  im- 
provements to  its  plant,  including  the  installation  of  an  electric  plant  to 
supply  electricity  to  the  mill  and  the  city.  The  work  will  cost  about 
$60,000. 

SUMNER,  MISS. — An  election  will  be  held  May  6  to  submit  the  propo- 
sition to  issue  $22,500  in  bonds  for  the  installation  of  an  electric-light 
plant  and  water-works  system  to  the  voters.     A.  L.  Whitten  is  Mayor. 

CLARKSDALE,  MO. — The  proposition  for  the  installation  of  an  elec- 
tric-light plant  was  carried. 

JEFFERSON  CITY,  MO. — It  is  reported  that  steps  have  been  taken 
by  R.  W.  Morrison,  of  St.  Louis,  in  regard  to  securing  legislation  on 
a  $5,000,000  water-power  project  on  the  Osage  River  to  furnish  elec- 
tricity for  lamps  and  motors  to  the  Central  Missouri  region,  between 
Jefferson  City  and  Kansas  City,  reaching  Sedalia,  Warrensburg  and  other 


points.  It  is  ehtirnalcd  that  65,000  hp  could  be  developed  in  the  (Jbage 
River  by  erecting  a  large  reservoir.  It  is  proposed  to  build  one  dam  at 
Itayncll,  in  ('amdcn  County,  ond  another  above  Warsaw.  Col.  John  A. 
Laird,    of    St.    Louis,    will    be   engineer. 

KANSAS  CITY,  MO. — 'Estimates  will  soon  l>r  asked  by  the  I'lrlc 
Hoard    for   105    iron   lamp  standards   for   Swope   Park. 

MILES  CITY,  MONT. — A  proposition  has  been  submitted  to  the  Cuy 
Council  by  R.  S.  Hill,  C.  C.  Cragin  and  M.  K.  Rrookman,  of  Mobridge, 
for  the  jiurcliase  of  the  municipal  clcctric-linht  plant.  They  offer  to  pur- 
chase the  plant  and  supply  the  city  with  electricity  for  lamps  and  molori 
at  half  the  rates  now  paid,  if  granted  a  25-year  franchise.  It  is  proposed 
to  develop  the  power  at   RufTalo  Rapids,   10  miles   from  the  city. 

IMPERIAL,  NEB. — Application  has  been  made  to  the  Village  1;  .ul 
by  (;.  W.  Rrown  for  a  fr.inchise  to  construct  and  operate  an  elci  i  nc- 
light  plant  here. 

KIC.XRNEY,  NER.  —  Rids  will  be  received  by  the  city  of  Kearney  until 
May  22  for  the  installation  of  a  municipal  electric-light  plant.  The 
work  consists  approximately  of  the  following:  Rrick  power  station;  one 
95hp  or  120-hp  fuel-oil  engine  or  gas-producer  plant;  one  60-kw  or  75-kw 
generator;  transmission  lines,  consisting  of  870  poles,  176,000  ft.  of  .No.  8 
weatherproof  wire,  also  about  6000  ft.  of  three-conductor  cable;  60  orna- 
mental lamp  standards  carrying  five-lamp  clusters  and  122  cross  suspen- 
sions; 122  bracket  lamps.  Plans  and  specifications  may  be  seen  at  the 
office  of  tlie  Oscar  Claussen  Engrg.  Co.,  St.  Paul,  Minn.,  or  at  the  office 
of  George  E.  Ford,  city  clerk.  Additional  copies  may  be  secured  from 
the  engineer  at  $5  per  set. 

OMAHA,  NEB. — The  contract  for  construction  of  a  substation  and 
power  plant  at  Forty-eighth  and  Leavenworth  Streets  for  the  Omaha  Lt. 
&   Pwr.    Co.    has   been   awarded   to    Bridges,   Iloyes   &   Co. 

FREEHOLD,  N.  J. — The  installation  of  a  municipal  electric-light  plant 
is  under  consideration.     It  is  probable  that  an  election  will  soon  be  called  < 
to  vote  on  a  $50,000  bond  issue  to  build  the  plant. 

ORANGE,  N.  J. — ^The  City  Council  is  considering  the  question  of  en-» 
larging  the  municipal  electric-light  plant  to  supply  electricity  for  com- 
mercial purposes.  Henry  M.  Berg,  chief  engineer  of  the  plant,  has  been 
authorized  to  prepare  estimates  of  cost  of  same. 

TRENTON,   N.   J. — The  Public  Service  Corpn.   has  submitted   plans  to 
the    City    Commissioners    for    the    installation    of    a    new    street-lighting' 
system   for  the  center  of  the  city.     The  plan  calls  for  ornamental   poles 
set    100    ft.    apart    with    wires    underground. 

FORT  BAYARD,  N.  M. — Proposals  will  be  received  by  Captain  G.  H. 
Scott,  quartermaster,  Fort  Bayard,  until  May  15  for  furnishing  two 
boilers,  two  generators  and  engines.  Bids  are  also  wanted  on  a  switch- 
board complete  for  two  generators,  two  ice  machines,  99  ice  cans  and 
two  steam  pumps. 

ALBANY,  N.  Y. — The  Governor  has  signed  a  bill  appropriating  $195,000 
for  the  construction  and  equipment  of  the  Capitol  power  plant. 

COHOCTON,  N.  Y. — The  Village  Board  has  awarded  the  contract  for 
lighting  the  village  by  electricity.     A  substation  will  be  erected  here. 

LESTERSHIRE,  N.  Y.— The  proposition  to  issue  $9,500  in  bonds  for 
the  construction  of  a  conduit  system  in  Main  Street  will  soon  be  sub- 
mitted  to   a   vote. 

LEWISTON,  N.  Y. — The  Public  Service  Commission  has  authorized 
the  Lewiston  &  Lake  Ontario  Shore  Pwr.  Co.  to  exercise  franchises 
and  to  furnish  electricity  in  the  villages  of  Lewiston  and  Youngstown. 
The  company  is  also  granted  permission  to  issue  capital  stock  to  the 
amount  of  $25,000,  the  proceeds  to  be  used  for  the  erection  of  a  trans- 
mission  line,    substation   and   distributing   system. 

NORWOOD,  N.  Y. — The  Northern  Pwr.  Co.,  Pottsdam,  has  applied 
to  the  Public  Service  Commission  for  permission  to  supply  electricity  here. 

RICHMOND,  S.  I.,  N.  Y. — Bids  will  be  received  by  the  Department  of 
Public  Charities,  foot  of  East  Twenty-sixth  Street,  New  York,  until 
May  9  for  furnishing  materials  and  construction  of  a  nurses'  home  and 
headquarters,  two  ward  pavilions  and  corridors,  including  heating  and 
ventilating  work,  refrigerating  and  electric  work,  culinary  and  other  ap- 
paratus for  the  surgical  pavilion,  dining  hall  and  kitchen  building;  also 
for  an  independent  power  plant  and  laundry  machinery  plant,  etc.,  for  the 
Sea  View  Hospital,  Manor  Road,  borough  of  Richmond.  Blank  forms  and: 
further  infor-nation  may  be  obtained  at  the  office  of  Raymond  F.  Almi- 
rall,  architect,  185  Madison  Avenue,  New  York.  Michael  J.  Druramond 
is  commissioner. 

NEWBERN,  N.  C. — Bids  will  be  received  for  furnishing  incandescent 
lamps  (both  gem  and  carbon)  for  the  Water  and  Light  Department  for 
12  months.  T.  F.  McCarthy  is  chairman  of  the  water  and  light  com- 
mittee. 

JAMESTOWN,  N.  D. — Preparations  are  being  made  for  the  installa- 
tion of  an  ornamental  street-lighting  system  in  the  business  district,  bids 
for  which  will  be  received  until   May  27. 

RAY,  N.  D. — The  WSlliston  El.  Construe.  Co.,  of  VVilliston,  has 
been  granted  a  franchise  to  construct  and  operate  an  electric-light  plant 
here. 

VALLEY  CITY,  N.  D. — Bids  will  be  received  by  the  City  Council 
until  May  6  for  material  and  posts  for  the  installation  of  an  ornamental 
street-lighting  system  in  Valley  City.     M.  J.  Boyd  is  city  auditor. 

NEWARK,  OHIO.— The  Licking  Lt.  &  Pwr.  Co.  has  taken  an  option 
on    a    tract    of    land    in    the    southeastern    part    of    the    city    on    which,    ii 
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lased,  it  proposes  to  erect  a  new  power  plant  in  tlie  near  future. 
.   Montgomery   is  manager. 

NDUSKV,  OHIO. — .\n  election  will  probably  be  called  soon  to  vote 
e  proposition  of  issuing  $175,000  to  $200,000  in  bonds  for  the  con- 
ion  of  a  municipal  electric-liglit  plant.  R.  L.  J.  Wagor  is  city 
eer. 

NCA,  OKL.'X. — It  is  understood  that  bids  will  soon  be  asked  by 
ity  for  the  construction  of  a  municipal  electric-light  plant,  for  which 
)0  in  bonds  have  been  voted.  Burns  &  McDonnell,  Kansas  Oity, 
are  engineers. 

^GONER,  OKLA. — Bids  will  be  received  by  the  city  clerk  until 
14  for  the  construction  of  an  electric-light  plant  and  water-works 
n,    from   plans   of  the    Benham    Eng.    Co.,    American    National    Bank 

Oklahoma    City. 
AMATH    FALLS,    ORE. — The    Pacific    Tel.    &    Tel.    Co.    will    soon 

the  construction  of  a  new  telephone  system  for  Klamath  Falls. 
GRANDE,    ORE.— The    Eastern    Oregon    Lt.     &    Pwr.     Co.    has 
awarded    franchises    at    Elgin,    Imbler    and    Alicel,    Ore.,    and    will 
i  its  lines   to   these   places. 

NDLETON,  ORE. — John  T.  Whistler,  engineer,  has  submitted  his 
t  on  the  power  site  on  Walla  Walla  River,  upon  which  the  city  has 
ition  which  it  intends  to  develop  to  supply  power  for  a  municipal 
ic  plant.  He  estimates  the  cost  of  the  erection  of  a  transmission 
rom  the  power  plant  to  Pendleton  and  of  a  distributing  system  in 
ity  at  $55,000. 

RTLAND,  ORE. — D.  P.  Donovan  has  filed  on  an  important  power 
lear   Portland,    having   secured   the   right   to    1200   sec.    ft.    of   water 

a   head   of    110   ft.      It   is   to  be   developed  soon. 
RTLAND,    ORE. — The     Northwestern      El.      Co.,      which      recently 
d    for    a     franchise,    has    purchased    two    blocks    on    the    east    side 
irtland  for  $450,000,  and  will  erect  a  central  station. 
RTLAND,    ORE.— The    Southern    Pacific    R.    R.    Co.    has    purchased 
cres    of    land    at    Oswego,    Ore.,    and    will    erect    car    shops    for    the 

Side  electric  service.  A  route  is  also  being  surveyed  to  Astoria, 
to  compete  with  the  Hill  company's  lines.  An  appropriation  of 
1,000  has  been  made  for  equipping  the  West  Side  lines  for  electrical 
;ion.  D.  W.  Campbell  is  superintendent  of  the  company. 
HLEY,  PA. — Sealed  proposals  will  be  received  by  the  Borough 
;il  until  May  15  for  lighting  the  streets  of  the  borough  with  elec- 
rc   and   incandescent   lamps   for   alternate    periods   of   three,   five   and 

years.      Copies    of    specifications    may    be    obtained    from    the    ofifice 
hn   B.   Wallis,  Jr.,   secretary,    103   North   Main   Street. 
ENSBURG,    PA. — The    Borough    Council    has    granted    the    Cambrn 
ship    Lt.,    Ht.    &    Pwr.    Co.    a    franchise    to    supply    electricity    for 

and  motors  here.  T.  Stanton  Davis  is  interested  in  the  company. 
RRISBURG,  PA. — Application  will  soon  be  made  to  the  State  for 
rter  for  the  West  Branch  Lt.  Co.,  West  Branch  Fuel  Co.,  Southern 
!o.,  Southern  Fuel  Co.,  Union  County  Lt.  Co.  and  Union  County 
Co.,  by   Walter  P.    Maguire,   William   T.   Voll,   and  George   D.   Um- 

of  Harrisburg.  The  companies  will  supply  light  and  fuel  in  the 
ty  of  Williamsport. 

DLAND,  PA.— The  capital  stock  of  the  Midland  El.  Lt.  &  Pwr. 
as  been  increased  from  $5,000  to  $50,000. 

*JE  GROV'E,  PA. — A   proposition  has  been  submitted  to  the  Borough 
cil    by    Mr.    Tropell,    of    Bloomsburg,    asking   for    a    15-year    franchise 
lild    and    operate    an    electric-light    plant    in    Pine    Grove. 
FTSBURGH,    PA. — Bids    will    be    received   at    the    office    of    the    city 
oiler    until    May    7,    1912,    for    construction    of    underground    conduit 

Carson    Street  and  streets  adjacent  thereto,   between    Smithfield   and 
1     Sixteenth     Street.       Plans,     specifications,     blank     proposals,     etc., 
be   secured    at   the   office    of    R.    J.    Duley,    superintendent   of    Bureau 
lectricity,   Public   Safely   Building,   Pittsburgh,   Pa. 
rTSRURGTT,    PA.— The    stockholders    of    the   West   Penn    Trac.    Co. 

decided  to  accept  the  proposition  of  the  Amerian  Wtr.  Wks.  & 
antee  Co.  to  organize  a  new  company  to  be  known  as  the  West  Penn- 
nia  Trac.  &  Wtr.  Pwr.  Co.,  to  be  capitalized  at  $27,000,000.  The 
company  will  carry  out  the  undertaking  of  the  Cheat  River  Hydro- 
ric  Co.  for  constructing  a  hydroelectric  plant  on  the  Cheat  River  in 

Virginia. 
IMMERVILLE,    PA.— The    Summerville    Tel.    Co.    has    increased    its 
il  stock  from  $30,000  to  $50,000. 

lADON,  PA. — The  Boroiish  Council  has  awarded  the  Delaware 
ty    El.    Co.    a    five-year    contract    for    street    lighting,    to    take    effect 

IS.  The  company  will  rebuild  its  distributing  system  throughout 
)orough. 

IAD,  S.  D. — Work  has  commenced  on  changing  the  equipment  of 
riomestake  Mining  Co.  from  steam  to  electric  operation.  Electricity 
Dperating    the    plants    will    be    secured    from    the    large    hydroelectric 

in  Spearfish  Canyon.  The  company  expects  soon  to  begin  work  on 
:onstruction    of   a    steam-driven    auxiliary    plant    for    use    in    emergen- 

The  cost  of  the  entire   electric  project  is  estimated  at   $1,000,000. 
INTERVILLE,    TENN. — The    construction    of    a    hydroelectric    plant 
here  is  under  consideration  by  John  W.  Frye  and  others,  of  Center- 

INTERVII.LE,   TENN. — C.    F.    Keifcr,    representing   Cincinnati   inter- 
is  negotiating  for  sites  along  Duck  River,   in  the  vicinity  of  Center- 
His  plans  are  said  to  be  in  connection  with  an  interurban  project. 


DALLAS,  TEX. — Work  has  begun  on  preparing  estimates  for  the  in- 
stallation of  a  new  street-lighting  system  for  the  city,  consisting  of  1500 
arc  lamps.  Estimates  will  also  be  made  as  to  the  cost  of  putting  the  wires 
underground  on  Main,  Commerce  and  Elm  Streets  and  intersecting 
streets  from  Pearl  Street  to  Trinity. 

DALLAS,  TEX. — The  Board  of  Municipal  Commissioners  has  passed 
an  ordinance  requiring  the  Southwestern  Teleg.  &  Tel.  Co.  to  place  its 
wires  in  underground  conduits  on  Lancaster  Avenue  in  Oak  ClifT,  with 
certain  laterals  needed  for  distribution,  and  on  Bryan  Street  from  Garrett 
Avenue   to  Henderson  Avenue,   with   necessary  laterals. 

NEW  BRAUNFELS,  TEX.— Sealed  bids  will  be  received  by  the  city 
of  New  Braunfels,  Tex.,  at  the  office  of  C.  A.  John,  Mayor,  until 
May  22,  for  construction  and  improvements  to  the  municipal  electric 
plant  and  water-works  system,  in  accordance  with  plans  and  specifica- 
tions prepared  by  the  W.  K.  Palmer  Co.,  and  now  on  file  at  the  office 
of  the  Ma>or,  New  Braunfels,  and  the  office  of  the  engineers,  717 
Dwight    Building,    Kansas    City,    Mo. 

MURRAY,  UTAH. — The  City  Commissioners  have  taken  oser  the 
Joseph  Ulmer  and  Despain  water-power  privileges  in  Littlewood,  Cotton- 
wood Canyon.  It  is  understood  that  the  city  will  develop  same  to  provide 
power  for  a  municipal  electric  light  and  power  plant.  An  election  will 
soon  be  held  to  vote  on  a  bond  issue  to  provide  funds  to  complete  the 
plant. 

CLIFTON  FORGE,  VA. — Plans  are  being  prepared  for  a  water-power 
development  on  the  Jackson  River  by  the  Clifton  Forge  Public  Service 
Corpn.  The  company  proposes  to  transmit  electricity  to  Clifton  Forge 
and  Covington,  Va.  Francis  R.  Weller,  Hibbs  Building,  Washington, 
D.   C,  is   engineer. 

DANTE,  VA. — The  Clinchfield  Coal  Corpn.  contemplates  the  installa- 
tion of  three  substations  within  three  months  at  the  central  power  plant  in 
connection  with  its  mines  at  Dante.  Each  station  is  to  be  equipped  with 
two  300-kw  motor  generator  sets.  Additional  boiler  capacity  will  be  re- 
quired  at   the    central   station. 

SEATTLE,  Vv'ASH. — Arnold  Co.,  consulting  engineers,  Chicago,  111., 
has  completed  a  report  on  a  70.000-hp  hydroelectric  development  on 
Sultan  River,  about  30  miles  east  of  Everett,  for  the  Washington  Ry.  & 
El.  Co.  The  project  includes  wire  dams,  providing  a  total  head  of 
1200  ft.  and  a  storage  capacity  to  give  a  constant  flow  of  585  sec.  ft. 
Preliminary  surveys  have  not  yet  been  completed.  E.  B.  Caldwell, 
Detroit,   Mich.,   is  president. 

SOUTH  BEND,  WASH.— The  installation  of  an  ornamental  street- 
lighting  system  on  Water  Street  is  under  consideration.  Ornamental 
standards   carrying   three-lamp    clusters    are    proposed. 

OAKFIELD,  WIS.— The  Oakfield  El.  Lt.  Co.  is  planning  to  install  a 
storage  battery  plant. 

SUPERIOR,  WIS.— The  directors  of  the  Superior  Wtr.,  Lt.  &  Pwr. 
Co.  have  authorized  an  issue  of  bonds  to  provide  funds  for  extensions  and 
improvements  to  its  system  this  summer.  Thomas  B.  Scott,  Burkeville, 
Va.,  is  president. 

NEW  WESTMINSTER,  B.  C,  CAN.— A  by-law  appropriating  $25,000 
for  extensions  to  the  electric-light  system  has  been  approved  by  the  rate- 
payers. 

CLINTON,  ONT.,  CAN. — Estimates  have  been  prepared  by  Messrs. 
Yates  and  Acres,  of  the  Hydro-Electric  Commission,  for  furnishing  sev- 
eral municipalities  in  Huron  County  with  power  developed  on  the  Mait- 
land  River.  It  is  estimated  that  a  maximum  of  5000  hp  can  be  developed, 
and  the  minimum  is  placed  at  1000  hp.  It  is  proposed  to  operate  the  sys- 
tem in  conjunction  with  Niagara  power  at  Seaforth,  about  15  miles  from 
the  proposed  plant.  The  cost  of  the  development  is  estimated  at  $586,000. 
If  it  is  decided  to  build  the  plant,  it  is  proposed  to  erect  a  transmission 
line  from  Seaforth  to  Goderich  at  once  and  use  the  power  on  the  con- 
struction of  the  new  plant. 

THORNDALE,  ONT.,  CAN.— The  by-law  in  favor  of  securing  elec- 
tricity from  the  Hydro-Electric  Commission  has  been  approved  by  the 
ratepayers. 

MONTREAL,  QUE.,  CAN.— Tenders  have  been  asked  by  the  Cedar 
Rapids  Mfg.  &  Pwr.  Co.  for  the  first  contract  for  its  proposed  plant,  con- 
sisting of  the  construction  of  the  dike  and  part  of  a  power  house,  the 
cost  of   which   is   estimated   at   about   $2,000,000. 


New  Industrial  Companies 

THE  PUBLIC  SERVICE  SALES  COMPANY,  of  Newark,  N.  J.,  has 
been  incorporated  with  a  capital  stock  of  $2,500,000  to  deal  in  electric 
and  gas  appliances.  The  incorporators  are:  G.  J.  Roberts,  East  Orange; 
J.  J.  Burleigh,  Merchantvillo:  E.  W.  Iline,  P.  Ingalls,  Orange,  and  J.  P. 
Dusenberry,   Newark. 

THE  THERMO  TI;RBIXE  COMPANY,  of  Los  Angeles,  Cal.,  has 
been  incorporated  with  a  capital  stock  of  $500,000  by  G.  O.  Newman, 
A.   Wilston   and   F.    C.   Collie. 

TH-E  TRACTION  APPLIANCE  COMPANY,  of  Vincennes,  Ind.,  has 
been  granted  a  charter  with  a  capital  stock  of  $35,000  for  the  purpose  of 
manufacturing  appliances  and  equipment  of  all  kinds  for  the  generation 
and  use  of  electricity,  gasoline  and  other  forms  of  motive  power  for  pro- 
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pelliiiK  cats,  iriickx,  vrliulr*.  in.u'liincry,  ric.  The  ilircctom  arc:  I'icil 
C.    MorKaii,    JiiNcpli   J.    Kiscli    and    ("icorRc    K.    llptiiy- 

TUK  TKKNTON  KI.KCTUIC  &  CONDUIT  ( OMTANY,  of  Trc.iK.n, 
N.  J.,  Iiu»  liceii  Krnnird  a  charter  with  a  capital  Htuck  of  $25,000  fur 
the  purpose  of  matiiifactiiriim  electrical  supplies,  metallic  ami  porcelain 
conduits,  switchhoanlst,  etc.  The  incorporator!!  arc:  I..  AlpuuKh,  ('.  .1. 
AlpauKh  nnil   K.   A.   Alpaugli,  of  Trenton. 

TlIK  UNIVKKSAL  Kl.K.CTRlC  KCONOMY  COMPANY,  of  Montreal, 
Que.,  Can.,  has  been  incorporated  with  a  capital  slock  of  $.S(),000.  The 
contpany  proposes  to  do  a  Rcncral  electrical  eiiRinccring  and  contracliiiK 
business  and  to  deal  in  railway,  electrical,  inaKuetic  and  other  apparatus. 
The  incorporators  arc:  (".  \'.  Cousins,  .A.  11.  KIdcr  ami  S.  T.  Mains,  all 
of   .Montreal. 


1(11  Illation  III  ciiiivciiieiil  (orin.  It  contains  several  |)icliiie»  of  r>,iinpl 
of  factory  liuhtiiiK.  and  allliouKii  the  coiiclusiont  drawn  arc  favoi.ihle 
the  mercury-vapor  lamp,  the  compilation  ii  of  xeneral  intere^l  T 
pamphlet  will  he  sent  to  anyone  who  is  interested  in  the  hiilijeri  hy  | 
plication  to  the  Cooper  Hewitt  Klectric  Company,  KiKhth  Strc<i  (j 
(Iraiid    S I      II. .1... I...      \      I 


New  Incorporations 

.MA1.\  KkX.  ARK.— The  Ouachita  KIcc.  Co.  has  been  (-ranted  a  charter 
with  a  capital  stock  of  $50,000.  The  ofliccrs  arc:  William  Kilpatrick, 
president;  W.  K.  Duflic,  vice-president,  and  Orson  Kilpatrick,  secretary 
and  treasurer.  The  company  proposes  to  build  a  30-ft.  dam  across  the 
Ouachita  River  at  the   falls,   2  miles   from  the  city. 

WrUTK  R1\"KR  JUNCTION,  VT. — .-Vrticles  of  incorporation  have  been 
filed  lor  the  Mascoma  Lt.  &  Pwr.  Co.  under  the  laws  of  the  State  of 
Maine,  with  a  capital  stock  of  $500,000.  The  company  proposes  to  take 
over  the  properties  of  the  Hartford  Wtr.  Pwr.  Co.,  which  furnishes  water- 
power  to  West  Lebanon,  N.  H.,  and  White  River  Junction,  Vt.,  and  the 
Mascoma  El.  Lt.  &  Gas  Co.,  which  furnishes  electricity  in  West  Lebanon 
and  Hanover,  N.  H.,  and  White  River  Junction,  Vt.  The  officers  are: 
Charles  L.  P.  Chase,  Hanover,  N.  H.,  president;  Thomas  W.  Streeter, 
Boston,  Mass.,  vice-president;  S.  Keid  Anthony,  Boston,  treasurer,  and 
Frank   Collins.   West   Lebanon,   general   manager. 

CLARKSBURG,  W.  VA.— The  Clarksburg  &  Philippi  Trac.  Co.  has 
been  granted  a  charter  with  a  capital  stock  of  $300,000  to  build  an  elec- 
tric railway  from  Clarksburg  to  Philippi  and  from  Craigmoor  to  Buck- 
hannon.  The  incorporators  are:  Thomas  L.  Nutter.  Clarksburg;  E.  R. 
Dyer,  J.  C.  Watson,  R.  J.  Dunham,  of  Philippi;  Charles  C.  Robb  and 
J.    P.    Necessary,    Fairmont,    W.    Va. 

GASSAWAY,  W.  VA. — The  Gassaway  Tel.  Co.  has  been  incorporated 
with  a  capital  stock  of  $10,000  by  David  Frame,  C.  W.  Maple,  Gass- 
away;   May    M.    Frame,    Sutton,   and   others. 


Trade  Publications 

CARBON  CIRCUIT-BREAKERS.— Folder  No.  4049  issued  by  the 
Westinghouse  Electric  &  Manufacturing  Company  covers  type  F  carbon 
circuit-breakers.  These  breakers  are  intended  for  the  protection  of 
lighting  circuits  and  small  direct-current  motor  installations,  being  used 
to  combine  the   functions   of  fuse  and  switch. 

SEARCH-LANTERNS  FOR  COMMERCIAL  USE.— Bulletin  No.  4928 
of  the  General  Electric  Company,  devoted  to  commercial  search-lanterns, 
describes  not  only  the  carbon  arc  projectors,  but  contains  also  illustra- 
tions and  description  of  the  incandescent  lamp  equipment  just  placed 
upon  the,  market  by  the  General  Electric  Company.  The  bulletin  con- 
tains data  relative  to  the  subject  which  should  be  of  great  interest  to 
yacht   and    motor-boat    owners. 

CRANE  AND  HOIST  ELECTRICAL  AUXILIARIES.— The  type  QK 
electrically  operated  brakes  for  direct-current  crane  and  hoist  motors 
are  described  and  illustrated  in  Descriptive  Leaflet  No.  2446,  issued  by 
the  Westinghouse  Electric  &  Manufacturing  Company.  These  brakes 
are  described  as  being  small,  compact  and  entirely  inclosed,  with  no 
exposed  moving  parts.  A  diagram  of  the  brake  is  given  and  its 
principle  of  operation  described.  Descriptive  Leaflet  No.  2449  describes 
types  536  and  537  hand-operated  controllers  for  light  crane  and  hoist 
service.  These  controllers  are  built  in  sizes  from  lA  hp  to  iVz  hp. 
Type  SP  electrically  operated  brakes  designed  especially  for  mill  and 
crane  service,  built  in  sizes  of  from  5  hp  to  200  hp,  are  described  in 
.  Descriptive  Leaflet  No.  2447  issued  by  the  Westinghouse  Electric  & 
Manufacturing  Company.  Although  designed  for  this  class  of  service, 
they  are  also  suitable  for  use  with  any  direct-current  motor.  They  are 
weatherproof   and    will    withstand   very    severe    service. 

PRINCIPLES  OF  INDUSTRIAL  LIGHTING.— Mr.  George  C.  Keech, 
an  illuminating  engineer  and  Chicago  representative  of  the  Cooper 
Hewitt  Electric  Company,  has  compiled  a  pamphlet  entitled  "The  Ac- 
cepted Principles  of  Illuminating  Engineering,  with  Special  Reference  to 
Industrial  Lighting."  The  pamphlet  is  made  up  largely  of  e.xtracts  from 
the  lectures  given  at  Johns  Hopkins  University  in  November,  1910, 
under  the  joint  direction  of  the  university  and  the  Illuminating  Engi- 
neering Society.  Practical  suggestions  are  arranged  under  such  headings 
as  "Proper  Location  of  Light  Sources,"  "Distribution,"  "Glare  and 
Field  of  Vision,"  "Intrinsic  Brilliancy,"  "Intensity  of  Illumination  for 
\'arjous  Purposes,"  "Color,"  "Reflection,"  etc.  In  addition  to  the  ma- 
terial obtained  from  the  Baltimore  lectures,  there  are  extracts  from  the 
hook  by  Dr.  Steinmetz  on  "Radiation.  Light  and  Illumination"  and  from 
an  article  in  the  Electrical  World  by  Dr.  Louis  Bell  on  "Chromatic 
Aberration   and   Visual   Acuity."      The    pamphlet    gives   much    practical    in- 


Business  Notes 


KAV  1).  l.ll.l,fi;l<II)i,i;.  INC.,  a  firm  which  spcciali/es  in  t 
ailvertising.  li.is  moved  its  ollice  to  the  Trinily  Hnilding,  at  111  IJr 
.New    York. 

IIOXIE  &  GO( ) I )!,( )!•'.,  consulting  eleclriial  and  miniiiK  engineer! 
moved  their  .\ew  York  office  from  SO  Church  Street  to  SO  Ea»t 
lirst    Street. 

THE  LORD  MANUFACTURING  COMPANY,  formerly  « 
West  Fortieth  Street,  New  York,  N.  Y.,  has  removed  to  Bush  T« 
No.    7,    Brooklyn,    N.    \ . 

MR.  RALPH  D.  .MKRSIIOX,  consiilling  elecirical  and  niechanica 
neer,  has  moved  his  New  York  office  to  the  building  numbered  80  It 
Lane  and   19  Cedar  Street. 

W.  L.  FLEISHKR  &  COMPANY,  INC.,  have  succeeded  to  the  bi 
of  Francis  Brothers  &  Jellett,  New  York.  The  company  will  m 
engineers'    offices   at    156    Fifth    Avenue. 

THE  NEW  YORK  EDISON  COMPANY  has  moved  its  second 
office   from    its   lempor.-iry   location   at   245   West   Forty-second   Strceli 
York,  to  its  new  hiiildin?  at   124   West  Forty-second   Street. 

THE  ELECTRIC  SPECIALTIES  COMPANY,  New  York,  annoum 
that  Mr.  Paul  .\.  Curtis,  Jr.,  late  of  the  Bureau  of  Illumination  of  1 
New  York  Edison  Company,  has  become  associated  with  the  compi 
as  illuminating  engineer. 

D.    VAN   NOSTRAND   COMPANY.— The   offices  and   salesrooms  of 
D.    Van    Nostrand   Company,    publishers   of   scientific   and   technical   boo 
have    been   moved    from    23    Murray    Street   and    27    Warren    Street  to 
Park    Place,    New    Y'ork    City. 

DIEIIL    ;MANUFACTURING    COMPANY.— Owing    to    the    increa: 
business  in  the   Southwest,  the  Diehl  Manufacturing  Company  has  oper 
a   branch   office  at    1117   Olive   Street,    St.    Louis.     The  office   is   under 
management  of  Mr.   L.  \\'.   Carnahan  and  will  carry  in  stock  all  the  Di 
apparatus. 

THE  MECHANICAL  APPLIANCE  COMPANY,  of  Milwauk 
manufacturer  of  the  Watson  direct-current  and  alternating-current  i 
tors,  has  completed  the  erection  of  a  new  office  building  adjoining 
mani'facturing  plant.  The  office  force  and  egineering  department  will 
moved  from  the  factory  into  the  new  building,  and  the  extra  sp 
available  will  be  used  for  manufacturing  purposes.  This  change 
been  made  necessary  because  of  the  extensions  recently  made  in  the  1 
of   alternating-current    single  phase    and    polyphase    motors. 

THE    DUNCAN    ELECTRIC    MANUFACTURING    COMPANY, 
fayette,   Ind.,   is   now  supplying   the   trade   with   a   full   line   of  alternati 
current    and    direct-current    watt-hour    meters    and    is    calling    special 
lention   to   its   new   induction    watt-hour   meter,   "Model    M,"   which  ha 
driving     torque     of     iC'9     m:n;     also     to     its     new     "Model     R"     shun 
type    direct-current    switchboard    watt-hour    meter.      The    latter    is    of 
multipolar   type   and   is   guaranteed   to   be   positively   astatic.      The   Dun 
company    is    also    designing    a    full    line    of    sign-lighting    and    bell-ring 
transformers. 

THE  II.  W.  JOHNS-MANVILLE  COMPANY  MOVES  TO  LARG 
QUARTERS.- — The    executive    offices    and    New    York    showrooms    of 
H.   W.   Johns-Manville   Company,   manufacturer  of  asbestos,   magnesia  : 
electrical    supplies,    were    moved    on    April    20    to    the    new    twelve-sti' 
"H.     W.      Johns-Manville     Building,"      Madison    Avenue    and     Forty-fi 
Street,    New    York    City,    from    its    old    quarters    at    100    William    Str< 
where   the   firm   has   been   located   for   the   past   fifteen   years.     This  mi 
marks  the   fifty-fourth   anniversary   of   the   company.      Under   the   name 
H.    W.    Johns    Manufacturing    Company    the    business    was    conducted 
S7     Maiden    Lane     previous    to    May     1,     1897,     when    it     was    moved 
100    William    Street.      In    1901    the    firm    name    was    changed    to    H. 
Johns-Manville     Company,     a     consolidation     being    effected    between 
Manville    Covering    Company,    of    Milwaukee,    Wis.,    and    H.    W.    Jo  > 
Manufacturing    Company.      This    last    combination    brought    together   t 
of    the    largest    manufacturers    of    pipe    and    boiler    coverings,    packin 
roofings,    etc.,    in   the   world,   and   the    growth    of   the   company   since   t 
time     has     been     almost    phenomenal.       Factories     of    the    firm    are    n 
located    in    Brooklyn,    N.    Y.,    Milwaukee,    Wis.,    West    Milwaukee,    V^ . 
Hartford,    Conn.,    Nashua,    N.    H.,    Lockport,    N.    Y.,   and    Newark,   N. 
with    an   asphalt   refinery   at    South   Amboy,    N.   J.,   and   extensive  asbes 
mines    at    Danville    in    the    Province    of    Quebec,    Canada,    which    are 
largest   in   existence   and   produce  an  exceptionally  fine   grade   of  asbes- 
There   is   also   a    branch   house   in    every   city    of   any    size   in    the   Uni 
States   and    Canada,    and    there    are    representatives    in    nearly    all    fori' 
countries.      In    the    new    quarters    the    company    will    have    the    distinct 
of     being     one     of     the    few    manufacturing    concerns    which    occupy  > 
entire   twelve-story   office   b-uilding.       In     its     entirety    the    company    j' 
occupies    over    2,657,160    sq.    ft.    of   floor    space,    or   about    61    acres. 
employees  number  approximately   5000  and  there   are  about   425   salesm 
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Directory  of  Electrical  Associ- 
ations, Societies,  Etc. 

ft 

Alabama  Light  &  Traction  Association.  Secretary-Treasurer,  Cieo. 
S.   Knicry,   11    N.   Royal  St.,   Mobile,  Ala. 

American  Electric  Railway  Accountants'  Association.  Secretary, 
H.    K.   Weeks,   Davenport,  la. 

A.MERicAN  Klectric  Railway  ASSOCIATION.  Secretary,  H.  C.  Donecker, 
Engineering  Societies  Building,  29  West  39tli  St.,  New  York.  Conven- 
tion,  Chicago,   111.,   Oct.   7-11,    1912. 

American  Electric  Railway  Engineering  .\ssociation.  Secretary, 
N'ornian    Litclifiekl,    Interborougli    Rapid   Transit    Company,    New    York. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh    University,    South    Bethlehem,    Pa. 

American  Electro-Tiierai'eutic  .Association.  Secretary,  Dr.  J.  Wil- 
lard  Travell,  27  East  11th  St.,  New  ^'ork.  Conventinn,  Kichnioiid.  \'a., 
Sept.   3-5,    1912. 

American  Lnstiti'te  of  Consulting  E.ngineehs.  Secretary-Treasurer, 
Eugene  W.  Stern,  103  Park  Ave.,  New  York  City.  The  Council  meets 
the   first   Friday   of  every   montli. 

American  Institute  of  Electrical  Engineers.  Secretary,  F.  L. 
Hutchinson.  Engineering  Societies  Building,  29  West  39th  St.,  New 
York.  Meeting,  second  Friday  of  each  month,  excepting  June,  July, 
August   and    September.      Annual    meeting,    Boston,    Mass.,   June   25-28. 

American  Physical  Society.  Secretary,  Ernest  Merritt,  Cornell  Uni- 
versity,   Ithaca,    N.    Y. 

.Arkansas  .Association  of  Public  LTtility  Operators.  Sccretarj-,  K. 
H.   Hardin,  Hot  Springs,  .\rk.     Convention,  Little  Rock,  .Ark.,  May  20-22. 

Association  of  Edison  Illuminating  Companies.  Secretary,  H.  T. 
Edgar,   Seattle,   Wash. 

.Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
James  Farrington,  Steubenville,  Ohio. 

.Association  ok  Railway  Electrical  Engineers.  Secretary,  J.  .Andreu- 
;etti,   Chicago   &   Northwestern    Railway,    Chicago. 

-Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
\V.    Drew,    135   .Adams   St.,   Chicago. 

Colorado  Electric  Club.  Secretary,  C.  F.  Oehlmann.  Meets  every 
Thursday    at    Albany    Hotel,    Denver,    Colo. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secretary, 
F.    1).    Morris,   323   Hagerman   Building,   Colorado   Springs,   Colo. 

Electric  Club,  Chicago.  Secretary,  W.  M.  Connelly,  1417  Monad- 
nock   Block,   Chicago.      Meets   every   Thursday   noon. 

Electrical  Contractors'  .\ssociation  ok  New  York  State.  Secretary, 
Geo.    W.    Russell,   Jr..    25    West   42d    St.,    New   York. 

Electrical  Contractors'  Association  of  .State  ok  Missouri.  Secre- 
tary,  Ernest   S.    Cowie,    1413   Grand  Ave.,   Kansas   City,   Mo. 

Electrical  Credit  .\ssociation  of  Chicago.  Secretary,  Frederic  P. 
Vose,   Marquette   Building,   Chicago. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  125 
Michigan    .Ave.,    Chicago.      Annual    meeting,    Chicago,    January   each    year. 

Electrical  Trades  Associatio.n  of  Canada.  Secretary,  William  R. 
Stavely,   Royal   Insurance   Building,   Montreal,   Can. 

Electrical  Trades  .Association  of  the  Pacific  Coast.  Secretary, 
Albert  II.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
Monthly   meeting,    San    Francisco,    second    Thursday   of   each    month. 

Electrical  Trade  Society  of  New  York  (Member  National  Electrical 
Credit  Association).  Secretary,  Franz  Neilson,  80  Wall  St.,  New  York. 
Board   of   Directors  meets  second   Thursday   of  each   month. 

Electric  Trades  Association  of  Philadelphia.  Secretary,  J.  W. 
Crum,  1324  Land  Title  Building,  Philadelphia,  Pa.  Meetings,  second  and 
fourth   Thursday   of   each   month. 

Electrical  Vehicle  Association  of  America.  -Assistant  Secretary, 
Harvey  Robinson,  245  West  42d  St.,  New  York.  Meeting,  fourth  Tues- 
day  of   eacli   month. 

Empire    State    Gas    &    Electric    Association.      Secretary,    Charles    H. 

B.  Chapin,   Engineering   Societies  Building,  29   West  39th   St.,   New  York. 
Florida    Electric    Light    &    Power    Association.      Secretary,    H.    C. 

Adams,   West  Palm   Beach,   Fla. 

Gas,  Electric  &  Railway  .Association  of  Oklahoma.  Secretary,  II. 
V.   Bozell,   Norman,   Okla. 

Illinois  State  Electrical  -Association.  Secretary,  H.  E.  Cluibliuck, 
Peoria,  111. 

Illuminating  Engineering  Society.  Secretary,  P.  S.  Millar,  Engi- 
neering Societies  Building,  29  West  39th  St.,  New  York.  Sections  in 
New    York,    New    England,    Philadelphia    and    Chicago. 

Independent  Electrical  Contractors'  Association  of  Greater  New 
York.      Secretary,   A.   Newburger,    1153   Myrtle  Ave.,    Brooklyn.   N.    Y. 

Indiana  Electric  Light  .Association.  Secretary,  J.  V.  Zarlman,  In- 
dianapolis,  Ind. 

Internal  Combustion  Engine  .Association.  Secretary,  Chas.  Kratch, 
416   W.   Indiana    St.,   Chicago.      Meetings,   second   Friday   of   each    inoiith. 

International    Association    of    Municipal    Electricians.      Secretary, 

C.  R.  George,  Houston,  Tex.     Convention,   Peoria,  111..  .Aug.   26-30,  1912. 
International     Electrotechnical     Commission      (international     body 

representing  various  national  electrical  engineering  societies  contributing 
to  its  support).  Secretary,  C.  le  Maistre,  28  Victoria  St.,  Westminster, 
London,    S.   W.,    England.      Next   meeting   at    Berlin   in    1913. 

Iowa  Electrical  .Associ.\tion.  Secretary,  A.  L.  Dodd,  Charles  City, 
la.     Convention,   Waterloo,    la.,   .April   23   and   24,    1913. 


Idwa  .Street  S:  Interurban  .Association.  Secretary,  H.  E.  Weeks, 
Davenport,    la. 

Kansas  Gas,  Water  &  Electric  Light  -Association.  Secretary,  James 
1).  Nicholson,  Newton,  Kan.  Annual  meeting  at  Manhattan,  Kan.,  Oct. 
17-19,    1912. 

Louisiana  Electrical  Association.  Secretary,  W.  II.  Bower  Spangen- 
berg,  627  Poydras  St.,  New  Orleans,  La.  .Meets  third  .Monday  of  each 
month. 

Maine  Electrical  Association.  Secretary,  Walter  S.  Hyman,  Water- 
ville,   Maine. 

-Minnesota  Electrical  .Association.  .Secretary,  E.  F.  Strong,  Chaska, 
Minn. 

Missouri  I'^lectric,  Gas,  Street  Railway  &  Water  Works  Associa- 
tion. Secretary-Treasurer,  P.  W.  Markham,  Brooktield,  Mo.  Next  con- 
vention at  Mexico,  Mo.,   1913. 

National  -\rm,  Pin  &  Bracket  .Association.  Secretary,  J.  B.  .Magers, 
Madison,    Ind. 

-\atiiinai.  District  Heating  .\ssoci.vtion.  Secretary,  D.  L.  (iaskill, 
Ciieenvillc,  Oliio.  Next  annual  convention  at  Detroit,  Mich.,  June  25-27, 
1912. 

National  Electrical  Contractors'  Association  ok  the  United 
States.  Secretary,  W.  H.  Morton,  41  Martin  Building,  Utica,  N.  Y. 
Next  annual  convention,  July   17-19,   1912,   Denver,   Col. 

National  Electric  Light  .Association.  Executive  Secretary,  T.  C. 
Martin,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
Next  annual   convention   at  Seattle,   Wash.,  June   10-13,    1912. 

National  Electric  Light  Association,  Canadian  Section.  Secretary, 
T.  S.  Young,  220  King  St.  West,  Toronto,  Can.  Convention,  Ottawa, 
Ont.,   June   19-21,    1912. 

National  Electric  Light  Association,  Commercial  Section.  Secre- 
tary, P.  S.  Dodd,   1823  E.  4Sth  St.,  Cleveland,  Ohio. 

National  Electric  Light  Association,  Eastern  New  York  Section. 
Secretary,  W.  .A.  Wadsworth,  Schenectady  Illuminating  Company,  Sche- 
nectady,  N.   Y. 

National  Eleciric  Light  Association,  Georgia  Section.  Secretary- 
Treasurer,  T.   W.   Peters,   Columbus  Railway   Company,   Columbus,   Ga. 

National  Electric  Light  -Association,  Michigan  Section.  Secretary, 
Herbert  Silvester,  18  \\'ashington  Boulevard,  Detroit,  Midi.  Conven- 
tion, June   21-25,   S.S.   Majestic. 

National  Electric  Light  -Association,  Mississippi  Section.  Sec- 
retary, .A.  H.  Jones,  McComb  City,  Miss.  Convention,  Vicksburg,  Miss., 
May  28-30. 

National  Electric  Light  .Association,  Nebraska  Section.  .Secre- 
tary-Treasurer, S.  J.   Bell,  David  City,   Neb. 

National  Electric  Light  Association,  New  England  Section.  Sec- 
retary,  Miss  O.  A.  Bursiel,   149  Tremont  St.,  Boston,   Mass. 

National   Electric    Light    .Association,    New    Hampshire    Section. 

Nation.\l  Electric  Light  .Association,  Northwest  .Association.  Sec- 
retary,  N.    W.    Brockett,    Cataract   Building,    Seattle,   Wash. 

National  Electric  Light  -Association,  Pennsylvania  Section.  Sec- 
retary-Treasurer, W.   E.   Long,   Philadelphia,   Pa. 

National  Electric  Light  .Association,  Power  Transmission  Section. 
Secretary,  D.  B.  Rushmore,  234  Union  St.,  Schenectady,  N.  Y. 

National  Electrical  Credit  -Associatio.n.  Secretary,  Frederic  P. 
\ose,  1343  Marquette  Bldg.,  Chicago. 

National  Electrical  Inspectors'  Association.  Secretary,  W.  L. 
Smith,    Concord,    Mass. 

National  Electrical  Supply  Jobbers'  -Association.  Secretary,  Frank- 
lin Overbagh,  411   South  Clinton   St.,  Chicago,  111. 

National  Fire  Protection  Association.  Secretary,  R.  Sweetland,  141 
Milk  St.,   Boston,   Mass.     Next  biennial  meeting,   March,   1913. 

National  Independent  Telephone  .\ssociation.  Secretary,  Richard 
N'alentine,   Janesvilie,    Wis. 

New  England  Electrical  Trades  -\ssociation.  .Secretary,  Alton  F. 
Tupper,  84  State  St.,  Boston.  Mass.  Directors  meet  first  Wednesday  of 
each   month. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl   St.,  Boston,   Mass.      Meets  last  Thursday  of  each  montli. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  L.  G. 
Marks,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth   Tuesday  of  each   month. 

New  York  Electrical  Society.  Secretary,  G.  IT.  Guy,  Engineering 
Societies  Building,   33   West  39th   St.,  New  York. 

Ohio  Electric  Light  .Association.  Secretary,  D.  L.  Gaskill,  Green- 
ville, Ohio.  Next  annual  meeting.  Breakers  Hotel,  Cedar  Point,  Ohio, 
July   16-19,    1912. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Sec- 
retary,   Prof.    I.    E.    Sanborn,    Ohio    State    University,    Columbus,   Ohio. 

Pittsburgh  Electric  Booster  Club.  Recording  Wattmeter,  O.  R. 
Bombach,  919  Liberty  Ave.,  Pittsburgh,  Pa.  Meetings,  fourth  Monday 
of   each   month. 

Rejuvenated  Sons  of  Jove.  Jupiter,  R.  L.  Jaynes,  Pittsburgh,  Pa.; 
Mercury    (Secretary),   E.    C.    Bennett,   St.   Louis,   Mo. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
H.    H.    Norris,   Cornell    University,   Ithaca,   N.    Y. 

Society  of  Wireless  Telegraph  Engineers.  Secretary,  E.  B.  Moore, 
39  Trinity  Place,  Boston,  Mass.  Monthly  meeting,  first  Saturday  of  each 
month,   at    the   ATassachusetts    Institute   of  Technology,    Boston. 

Southwestern  Electrical  &  (Jas  .Association.  Secretary,  H.  S. 
Cooper,    Galveston,    Tex. 
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Stkkkt  Kaii.way  .\s.«.oi-iArioN  or  the  Siaik  of  Nkw  York.  Srcrciary, 
J.   {".   Collin*.  Roclirslcr,  N.   Y. 

\'ERM(>Nr  F.l.KCTRiCAi.  A.ssoci ATION.  Sccrfl.iry Tu-aMircr,  A.  H.  .Mars- 
ilt-n,    Mancliciitcr.    Vt. 

W'k-stkrn  Association  of  Ki.kctrical  Inspectors.  Secretary,  W.  S. 
Hoyd,  "6  West  Monroe  St.,  CliicaKo,  111.  Convention  St.  I.onis,  Mo., 
Jan.   27  JO.    1913. 

Western  Society  of  Knginekrs.  Elcciricnl  .Section,  formerly  Chicago 
KIcctricnl  Association.     Secretary,  J.   H.  Warder.   1737   Monadnock  Block, 


ChicaRO.  kcKiilar  meetings,  lirM  Fiiday  of  e.icli  nionlli,  except  January, 
July  and   Augnst.      Annual   nicetinn,   Tuesday   after  Jan.    I    each   year. 

Wisconsin  Ki.kctricai.  Association.  Secretary,  OeorKc  Allison,  Sie- 
phcnson    lIuildinK,    Milwaukee,    Wis. 

Wisconsin*'  Ki-kciricai.  Contractors'  Association.  Secretary,  Allirrt 
I'ctcrninim,  Milwaukee,  Wis.  Summer  meetind,  Waupaca  and  Chain-of- 
I-akcs,   Wis.,   AuKU'.t,    1912. 

Wisconsin  Institute.  Secretary,  Alfred  N.  (loldsmith.  College  of  the 
City   of    New    York,    New    York. 
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UNITi:n    STAIKS    r.VrKNTS    ISSUED    APRIL    23,     1912. 

[Prepared  by  Robert  Starr  Allyn,   16  Exchange  Place,  New  York.] 

1.0J3.791,  UNUERSAL  ELECTRIC  INDUCTION  HEATING  ELE 
MENT;  J.  L.  Anderson,  Ogden,  Utah.  App.  filed  Oct.  30,  1911 
Two    tubular    nested    iiieiiiliors    forming    a    transformer. 

1,023,846.     APPARATUS    FOR    I'SK    IN    SYNCHRONOUSLY    OPER 

ATING   COMBINED    KINEM.\TOGRAPlIS    AND    SOUND-PRO 

DUCTION     APPARATUS;     C.     M.     Hepworth,    London,     England 

App.    tiled  June   23,    1909.      Synchronously   reciprocated   devices. 
1.023,861.     SECONDARY    BATTERY;     P.     Marino,     London,     England 

App.    filed    Feb.    23,    1909.     Active    material    of   glycerine    and    alka 

line   silicate,   soluble  starch  and   lead  powder. 
1,023,875.     ELECTRIC  SIGNAL  APPARATUS;  W.  S.  Reynolds,  Shelby 

Ohio.     App.    tiled   March    17,    1911.     For  sounding  alarms  at   a   plu 

rality   of   distributed   points. 
1,023,886.     VIBRATION    STOP   GOVERNOR;    T.   E.    Snyder,    Swissvale 

Pa.     App.   tiled  Oct.   11,   1910.     For  turbines. 
1,023,900.     TELEPHONE   SYSTEM;   II.  G.   Webster,  Chicago,  111.     App 

filed    March    19,    1909.     A   ringing  key   and   apparatus   for   calling   a 

party    from    central. 

1.023.916.  LAMP  SOCKET;  R.  B.  Benjamin,  Chicago,  111.  App.  filed 
March  16,  1907.  A  support  is  secured  to  the  side  of  the  body 
of   the   shell. 

1.023.917.  CONDUCTING  MATERIAL'AND  METHOD  OF  PRODUC- 
ING THE  SAME;  E.  Bennett.  Pittsburgh,  Pa.  App.  filed  June 
2,  1899.  Conducting  material  is  subjected  to  an  oscillating  cur- 
rent of  high  potential  and  frequency  to  increase  its  specific  re- 
sistance. 


1,024,185. — Machine  for  Forming  Filaments. 

1,023,929.  ROTARY-MAGAZINE  FUSE  BOX;  L.  D.  Epperson,  Kan- 
sas City,  Mo.  App.  filed  Sept.  23,  1911.  A  rotary  cylinder  with 
a   plurality   of   fuses. 

1.023.942.  LAMP  HOLDER;  W.  Klement,  Neu-Finkenkrug-Falkenhain, 
Germany.  App.  filed  Dec.  2,  1911.  A  cylindrical  base  for  an  in- 
candescent  lamp. 

1.023.943.  INDICATING  AND  PROTECTIVE  DEVICE;  D.  R.  Knapp, 
Philadelphia,  Pa.  App.  filed  Dec.  29,  1908.  For  use  in  training 
guns   and    turrets. 

1,023,948.  PROCESS  OF  TREATING  WOOD  FOR  USE  IN  SEC- 
OND.^RY  BATTERIES;  P.  Marino,  London,  England.  App.  filed 
Feb.  23,  1909.  The  wood  is  freed  from  extractive  and  fermentable 
substances   and  the   solubles   of  distillation. 

1.023.979.  STARTER  FOR  ELECTRIC  MOTORS;  G.  H.  Whittingham, 
Pikesville,  Md.  App.  filed  March  28,  1911.  Resistance-controlling 
mechanism  and   a   main   switch. 

1.023.980.  MOTOR  STARTER;  G.  H.  Whittingham,  Pikesville,  Md. 
App.  filed  June  5,  1911.  Remote  control  for  a  combined  main 
switch  and  starting  device. 

1,023,996.     ELECTRIC    FURNACE;    M.    R.    Conley,    New    York,    N.    Y. 

App.    filed   Feb.    IS,    1911.     Resistance   type;   tilting   body. 
1,024,021.     GROUND    CLAMP;    H.    W.    Pleister,    Westfield,    N.    J.     App. 

filed   Nov.    3,    1910.     A  stool,   strap  and  key. 
1,024,026.     ELECTROMECHANICAL    DEVICE;    G.    H.    Rowe,    Berwyn, 

in.     App.    filed    May    19,    1910.     Electromagnetic    drill. 
1024,027.     ELECTROMECHANICAL    DEVICE;    G.    H.    Rowe,    Chicago, 

111.     App.   filed   April   26,   1912       Electromagnetic   hammer. 


,024,06L  KLKCTKIC  GAS  ALARM;  C.  C.  Clark,  Guyandolte,  W.  Va, 
Aiip.  liled  Nov.  29,  1910.  Sounds  an  alarm  when  the  gas  supply 
is   cut   off. 

.024,088.  SKiNAL  TRANSMITTER  FOR  TELEPHONE  EX- 
CHANGES;  G.  W.  Lorimer,  Piqua,  Ohio.  App.  filed  April  11, 
1906.     Substation    equipment    for    semi-automatic    work. 

.024,104.  METHOD  OF  SEPARATING  AND  PURIFYING  FUL- 
LER'S  EARTH  AND  ANALOGOUS  MATERIALS;  C.  C. 
Ruprecht,  Blakely,  Ala.  App.  filed  Aug.  5,  1910.  Organic  im- 
purities   are    electrolytically    destroyed. 

,024,129.  ELECTRIC  LAMP  SOCKET;  G.  W.  Goodridge.  Bridgeport, 
Conn.  App.  filed  June  4,  1909.  The  wires  pass  through  holes  in 
the  porcelain   to  terminate   on  the  sides. 

,024,131.  DETECTOR  FOR  PARTY-LINE  TELEPHONES;  H.  Y. 
Haley,  Rushsylvania,  Ohio.  App.  filed  Feb.  24,  1908.  Magneto 
call  box. 

,024,184.     AUTOMATIC     TELEPHONE-EXCHANGE      SYSTEM;      G.  , 
Deakin,    Berkeley,    Cal.     App.    filed    Feb.    2,    1911.     Improvement  in 
connectors  of  the  Keith  and   Erickson  type  patent.   No.   815,176. 

,024,185.  MACHINE  FOR  FORMING  FILAMENTS;  L.  E.  Demp- 
ster, Schenectady,  N.  Y.  App.  filed  Dec.  18,  1911.  Automatic 
machine  for  squirting  the  material  into  loops  and  severing  the 
loops. 

,024,205.  PRINTING  TELEGRAPHY;  I.  Kitsee,  Philadelphia,  Pa. 
App.  filed  April  3,  1909.  Dots  and  dashes  are  differentiated  by 
a   difference   in    polarity. 

024,218.  METER;  W.  J.  Mowbray,  Providence,  R.  I.  App.  filed  June 
21,    1909.     Commutating-type    integrating    watt-hour    meter. 

024,225.  ELECTRIC  GENERATOR;  B.  P.  Remey.  F.  I.  Remey,  F. 
P.  McDermott,  Jr.,  and  I.  J.  Reuter,  Anderson,  Ind.  App.  filed 
Jan.    16,    1911.     For   automobile    ignition   and   lighting   systems,   etc. 

024.233.  APPARATUS  FOR  CONTROLLING  THE  TRAFFIC  ON 
SINGLE-LINE  RAILWAYS;  E.  Tyer,  Dalston,  London,  England. 
App.   filed  Oct.    10,    1910.     A  magazine  and  tablet  system. 

024.234.  ELECTRIC  HEATING  UNIT;  T.  Van  Aller,  Schenectady, 
N.  Y.  App.  filed  May  11,  1908.  A  flattened  helix  bent  back  and 
forth   in   parallel   lines. 

024,238  INTERLOCKING  DEVICE  FOR  REMOTE-CONTROL 
SWITCHES;  C.  Wiler,  Chicago,  IlL  App.  filed  Oct.  19,  1908. 
To   prevent   the  closure   of  more   than   one   switch   at  a  time. 

024,248.  COMBINATION  BINDING  POST:  P.  H.  Capper  and  L.  F. 
McCreary,  Pittsburgh,  Pa.  App.  filed  Aug.  9,  1911.  A  resilient 
clip    device    particularly    for    cable-box    terminal    heads. 

024,251.  SWITCH  FOR  PROGRESSIVE  LIGHTING;  G.  T.  Field- 
ing, Jr.,  New  York,  N.  Y.  App.  filed  Feb.  28,  1911.  For  electric 
signs. 

024,257.  ELECTRODE;  J.  Harden,  Schenectady.  N.  Y.  App.  filed 
April  27,    1905.      Contains  carbon  and  carbides  of  titanius  boron. 

024,290.     TROLLEY;   C.  C.   Snodgrass.  New  Martinsville,  W.  Va.     App.  \ 
filed   Nov.    24,    1911.     Pressure   lubricating   device. 

024,293.  TROLLEY;  P.  Szuminsky,  Hamilton,  Ontario,  Canada.  App. 
filed   Dec.   4,   1911.     Swiveled   trolley  harp. 

024,304.  ELECTRICAL  PULL  SOCKET;  D.  P.  Wolhaupter,  Wash- 
ington.  D.   C.     App.  filed  June  17,   1911.     Mechanical  movement. 

024,353.  COMBINED  TRACK  AND  TROLLEY-SWITCH-OPERAT- 
ING MECHANISM;  J.  E.  Nicholson,  Elkhart,  111.  App.  filed 
Feb.   15,   1911.     Movement  of  the  switch  also  throws  the  trolley. 

024,365.  PULL  SOCKET:  F.  L.  Rowntree.  Hartford,  Conn.  App. 
filed    Oct.    24.    1911.     Lamp-switch    mechanism. 

024,368.  TROLLEY;  W.  Schweppe.  Pittsburgh,  Pa.  App.  filed  Aug. 
30.    1911.     A    guard   and    harp    attachment. 

.024,410.  ROTARY  ELECTRIC  TRANSFORMER  AND  MOTOR 
GENERATOR;  J.  C.  MacFarlane  and  H.  Burge.  Chelmsford, 
England.     App.  filed  Feb.   7.   1910.      Single-ring  armature  type. 

.024,418.  INDUCTOR-ALTERNATOR;  E.  Podlesak.  Tiffin,  Ohio. 
App.  filed  March  14.  1911.  Particularly  for  motor  ignition  sys- 
tems. 

024,444.  AUTOMATIC  SIGNAL  OPERATOR;  E.  R.  Gill,  Yonkers, 
N.  Y.  App.  filed  Oct.  17,  1908.  For  high-speed  selective  telephone 
signals. 

,024,445.  SELECTIVE  SIGNALING  SYSTEM;  E.  R.  Gill,  Yonkers, 
N.    Y.     App.    filed    Dec.    8,    1909.     Railroad   train    dispatching. 

,024,446.  SIGNALING  SYSTEM;  E.  R.  Gill.  Yonkers  N.  Y.  App. 
filed  Dec.  8.   1909..   Train  dispatching;  time  standardizing. 

024.448.  BATTERY-CHARGING  APPARATUS;  E.  A.  Halbleib, 
Rochester.  N.  Y.  App.  filed  April  3.  1911.  Automatic  electro- 
magnetic  cut-out. 

024.449.  GONG-STRIKING  MECHANISM;  H.  J.  Heeney,  Brookline, 
Mass.     App.   filed   Sept.   30,   1909.     Electromechanical. 

024  487  TELEPHONE  EXCHANGE  SYSTEM;  E.  E.  Clement,  Wash- 
ington. D.  C.  App.  filed  Nov.  13.  1907.  Automatic  central  switch 
for   interconnecting   subscribers. 

024.463.  POLE  CHANGER;  E.  M.  Tormin,  Brookline,  Mass.  App. 
filed   Feb.    1,   1909.     For  party  line  telephone  selective  signaling. 
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RISING  EXPORTS. 

It  is  gratifying  to  note  from  the  official  returns  for  March 
that  electrical. exports  continue  to  increase  in  value  as  the 
months  go  by.  Our  recent  comment  showed  that  the  tide 
had  been  rising  steadily  for  some  time,  so  that  it  may  be 
inferred  that  we  see  the  exhibition  of  a  tendency  rather 
than  watch  a  mere  spurt.  During  March  the  exports  of 
heavy  electrical  machinery  amounted  to  $751,785,  as  .com- 
pared with  $639,338  in  March,  191 1,  while  the  exports  of 
miscellaneous  electrical  apparatus  and  instruments  rose  to 
$1,081,895,  as  compared  with  $915,601.  It  will  be  admitted 
that  these  are  substantial  gains,  to  see  the  maintenance  of 
which  will  afford  much  pleasure  to  all  of  us,  the  advance 
in  one  group  being  10  per  cent  and  in  the  other  20  per  cent. 
The  most  encouraging  feature  is  that  these  gains  were  well 
distributed,  so  that  hardly  any  one  customer  could  be 
credited  with  "hitting  up"  his  demands  suddenly,  only  to 
relapse  in  the  following  month.  It  is  to  be  remembered 
that  we  now  know  quite  well  the  markets  to  which  these 
goods  go,  but  in  most  instances  it  may  be  assumed  that  the 
markets  themselves  are  not  at  all  intimately  known.  Yet 
there  are  to-day  very  few,  if  any,  new  markets  to  open, 
and  the  great  secret  of  swelling  success  will  lie  in  the 
sedulous  cultivation  of  the  present  areas  of  consumption 
where  our  goods  are  liked  and  where  appetite  grows  by 
what  it  feeds  upon. 


SAFE  CONSTRUCTION  IN  ENERGY-TRANSMISSION  SYSTEM. 

The  new  plant  of  the  Shawinigan  Water  &  Power  Com- 
pany described  in  this  issue  is  conspicuous  for  the  care 
that  has  been  taken  to  insure  continuity  in  service  and 
freedom  from  some  of  the  ordinary  sources  of  failure. 
It  is  notably  large,  being  designed  for  a  final  output  of 
100,000  hp,  and  the  transmission  is  at  100,000  volts.  This 
represents  advanced  practice,  but  in  itself  is  not  now  at  all 
the  subject  for  wonder  that  it  would  have  been  a  few  years 
ago.  The  plant  in  general  is  a  fine  example  of  first-class 
modern  practice,  but  it  has  features  with  respect  to  safety 
precautions  which  render -it  distinguished  even  among  the 
best  plants  of  recent  construction.  If  there  is  any  one  thing 
important  in  energy  transmission,  it  is  to  secure  continuous 
service.  This  is  indeed  always  and  everywhere  desirable, 
but  in  the  case  of  a  plant  distant  75  or  100  miles  from  the 
point  of  use  of  the  energy  it  is  imperative  that  nothing 
should  be  left  undone  which  can  make  certain  the  regular 
operation  of  the  system  every  hour  in  the  year.  Experience 
in  most  large  generating  plants,  whether  driven  by  steam 
or  by  water,  shows  that  it  is  the  unexpected  which  happens. 
One  may  make  a  station  apparently  fireproof  and  foolproof 
and  yet  it  may  be  shut  down  from  some  cause  which 
a   priori   would    be   considered    a    rank    impossibility.      The 
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weakest  link  in  llic  chain  bclwocn  llic  ficncrator  terminals 
and  the  outyninjj  mains  is  not  always  a  consi)icuons  one 
and  has  many  a  time  been  fonnd  in  connections  hack  of  tlic 
putative  safety  devices. 

In  the  Shawinii^an  ])laii(  here  considered  unusual  pains 
have  been  taken  tn  avoid  the  ciiances  of  trouble  that  come 
from  over-complication  and  an  obsession  of  compactness. 
In  the  first  i)Iace  the  station  is,  as  far  as  a  station  can  be, 
fireprool  in  construction,  and  particular  care  has  been  taken 
to  keep  the  large  units  and  their  connections  well  separated 
from  each  other  and  so  isolated  that  even  in  case  of  acci- 
dent the  station  can  be  kept  running  under  almost  any 
possible  circumstances.  Another  feature  of  the  plant  which 
is  particularly  striking  is  the  fact  that  the  protective  devices 
on  the  low-tension  side  of  the  system  are  very  close  to  the 
generators,  actually  on  the  generator  floor,  and  with  such 
short  connections  to  the  terminals  as  to  afYord  almost  no 
chance  for  accidents.  One  of  the  commonest  weak  spots 
in  the  ordinary  station  is  between  the  carefully  segregated 
switchboard  apparatus  and  the  generators.  The  closer  the 
first  protective  device  lies  to  its  generator  the  safer  will  be 
the  operation  of  the  system.  Again,  the  Shawinigan  switch- 
board is,  for  a  large  station,  unusually  simple.  The  idea 
which  has  been  carried  out  w-ith  tlie  new  station  is  that  each 
generator  unit  with  its  transformers  and  connections  con- 
stitutes a  single  operative  unit,  feeding  energy  through  its 
own  line  to  Montreal,  except  in  so  far  as  it  is  convenient 
to  work  it  in  parallel  with  its  mate.  At  the  Montreal 
terminal  station  the  same  independence  is  secured,  and  it  is 
interesting  to  note  that  when  this  new  Shawinigan  station 
is  paralleled  with  the  old  one  it  is  done  in  Montreal  through 
a  loop  circuit  170  miles  long  without  the  slightest  difficulty. 
A  170-mile  circuit  makes  an  admirable  electro-dynamic 
bufYer,  and  trouble  is  far  less  likely  under  this  arrangement 
than  it  would  be  under  the  more  common  device  of  insisting 
on  running  everything  in  parallel  at  the  near  end  of  the 
line,  where  the  maximum  possible  mischief  may  be  done  in 
case  of  a  short-circuit  at  any  point. 

Passing  from  the  electrical  precautions,  one  notes  with 
particular  interest  the  complete  electrical  heating  system 
established  at  the  gate  house  in  order  to  check  the  accumu- 
lation of  ice  on  the  racks  and  the  freezing  up  of  the  gate 
mechanism  which  has  many  times  been  experienced  in 
power  plants  in  a  northern  climate.  The  winter  in  Sha- 
winigan Falls  is  not  exactly  sub-tropical  at  any  time  and  is 
pretty  regularly  characterized  in  January  and  February  by 
one  or  more  periods  of  extraordinary  cold  lasting  over  some 
days,  during  which  the  thermometer  often  fails  to  rise  any- 
where near  to  the  zero  point.  These  are  the  times  that  try 
the  souls  of  the  station  operators.  In  the  Shawinigan  gate 
house  electric  heaters  of  30o-kw-  input  are  provided  for 
heating  an  air  blast  having  an  output  of  about  60,000  cu.  ft. 
per  minute,  \vhich  is  turned  to  the  danger  spots  about  the 
gate  house,  particularly  against  the  tops  of  the  racks  and 
the  steel  work  at  the  sides  of  the  gates.  The  result  has 
been  to  check  ice  formation  inside  the  building  and  to  stop 
the  very  exasperating  tendency  of  the  ice  to  stick  upon  the 
rack.  The  thorough  warming  of  the  upper  part  of  the 
rack  seems  to  lead  enough  heat  downward  along  the  rack 


bars  to  discourage  the  adiuTcnce  of  the  ice,  so  th.u,  a 
though  the  present  winter  has  been  a  severe  one,  there  h; 
been  no  dirticidty  in  o|)eraiing  the  head  gates  or  from  clo)' 
ging  of  the  racks.  The  transmission  system  is  .ulninab 
designed  .ilong  somewhat  familiar  lines.  I'.otli  circuits  ai 
carried  on  the  same  line  of  towers,  but  the  two  circuits  ai 
ciiniplelely  separated,  one  on  each  side  of  the  tower,  wit 
the  conductors  in  vertical  aligninent  on  the  usual  suspensit, 
insidators.  JJke  many  other  Canadian  lines,  these  arc  < 
str.inded  ahnninum  cable,  except  where  hard-drawn  coppf 
is  used  in  a  few  long  stretches.  Lightning  protectioi*i 
carried  out  by  two  steel  cables  borne  on  the  tower  tops  flU 
the  stations  have  special  protection  by  electrolytic  arrester, 
.Altogether  this  plant  has  been  planned  most  skilfidly  wit 
reference  to  avoiding  the  too  common  risks  of  constructio 
and  securing  that  thorough  independence  between  operatin 
units  which  is  so  necessary  to  continuous  and  efficiei 
service. 


THE  USE  OF  WATER-POWER. 

The  recent  report  of  the  commissioner  of  corporation 
to  President  Taft  on  water-power  development  in  th 
United  States,  of  which  we  publish  an  abstract  this  weel 
is  full  of  interest  to  the  engineer.  To  begin  with,  gres 
work  has  been  done  within  the  past  five  or  ten  years  in  th 
utilization  of  hydraulic  privileges.  Nearly  a  million  horst 
power  was  added  to  the  developments  for  railway  and  lighi 
ing  service  from  1902  to  1907,  and  from  that  date  up  t 
June  I  last  the  increase  was  even  greater.  At  the  preser 
time  approximately  six  million  horse-power  is  the  total  0 
the  hydraulic  developments  for  the  country,  of  whic 
practically  one-half  is  in  large  commercial  development 
for  the  distribution  of  electrical  energy.  As  regards  th 
extent  of  power  undeveloped  yet  available,  there  is  grea 
difference  of  opinion  and  the  tendency  always  is  to  over 
estimate  the  amount.  Every  engineer  is  familiar  with  th 
claims  made  for  water  privileges  by  their  promoters  an 
the  astonishing  way  in  which  these  shrink  to  an  inconse 
quential  reality.  To  form  a  really  correct  idea  of  the  tota 
water-power  of  the  country  would  require  a  prodigiou 
amount  of  investigation,  involving  the  economic  possi 
bilities  which  determine  the  desirable  development  in  eacl 
particular  case,  but  in  a  general  way  a  rough  estimate  cai 
be  made  which  is  at  least  serviceable  in  gaining  an  idea  o 
the  remaining  opportunities.  Even  this  estimate  is  en 
couragingly,  not  to  say  astonishingly,  large. 

It  is  probably  safe  to  say  that  the  as  yet  unutilizec 
privileges  add  up  to  something  like  twenty-five  millioi 
horse-power  at  a  moderate  estimate  of  the  flow  and  t« 
possibly  twice  this  figure  as  the  maximum  feasible  develop 
ment.  These  figures  are  based  on  the  report  before  us 
They  should  perhaps  be  discounted  somewhat  by  the  doub 
which  exists  concerning  the  availability  of  many  of  th« 
powers,  particularly  with  respect  to  the  chances  of  util- 
izing the  whole  fall  theoretically  available.  Experience 
shows  that  in  very  many  instances  no  considerable  portioi 
of  the  total  fall  in  a  given  stream  can  actually  be  employee 
for  useful  purposes.  Many  things  interfere— the  danger  0 
backwater  from  one  plant  to  another,  the  fact  that  many  0: 


Y    II,    1912. 


ELECTRICAL     WORLD. 


falls  are  too  low  to  permit  of  thoroughly  economical 
^elopment,  and  the  great  variability  of  some  of  the 
earns,  affecting  differently  various  sites  along  the  same  • 
er  according  to  the  possibilities  of  storage  which  are 
lilable.  On  the  face  of  the  figures  the  existing  develop- 
nt  of  some  six  million  horse-power  is  a  little  less  than 
^-quarter  of  the  whole  taken  at  its  conservative  rating, 
is  probably  nearer  one-third  of  the  power  which  can  be 
:eloped  with  reasonable  ease  and  with  suitable  prospect 
economic  reward. 

Hie  last  reliable  data  on  the  total  amount  of  power 
lized  in  the  country  by  various  prime  movers,  dating 
:k  to  1907,  run  up  to  about  twenty-three  million  horse- 
ver,  of  which  nearly  nineteen  million  was  in  steam 
jines.  The  importance  of  the  present  water-power  situa- 
n  is  emphasized  by  the  fact  that  the  existing  water- 
ver  developments  run  to  nearly  30  per  cent  of  this  total, 
1  that  the  complete  demand  for  power  at  the  present 
le,  allowing  a  reasonable  increase  within  the  last  five 
irs,  would  nearly  or  quite  reach  the  total  figure  found 
■  the  powers  as  yet  unutilized.  The  maximum  estimate 
nearly  fifty  million  horse-power  for  these  implied  de- 
opments  many  of  which  would  be  uncommercial  and 
St  of  which  would  require  very  extensive  auxiliary  steam 
lipments  to  make  them  useful  and  profitable.  We  are, 
irefore.  more  nearly  in  sight  of  the  end  of  our  water- 
ier than  of  our  coal  supply,  so  far  as  practical  utiliza- 
n  goes.  The  water-powers  of  the  country  are  very 
egularly  distributed  in  three  general  areas,  defined  by 
Appalachians,  the  Rockies  and  the  Coast  Range.     Sixty 

•  cent  of  the  remaining  powers  lie  in  the  last  two  dis- 
;ts.  The  coast  states  New  York,  Pennsylvania  and 
Jth  Carolina  contain  more  than  half  of  the  powers 
is  far  employed. 

riie  commissioner  of  corporations  notes  with  some  ap- 
■ent  apprehension  the  extent  to  which  the  ownership 
the  powers,  used  and  unused,  rests  in  a  relatively  small 
)up.  He  distinguishes,  however,  and  very  properly,  two 
ms  of  large  ownership  which  have  made  themselves 
nifest.  The  first  is  the  single  ownership  of  all  the 
ivers  in  a  given  territory,  the  second  is  the  ownership  of 
A'ers  here  and  there  by  a  single  financial  body.  Of  the 
vantages  of  the  former  type  of  conmion  interest  we  have 
en  spoken.  It  is  altogether  advantageous  to  work  under 
:ommon  management,  in  physical  connection,  the  water- 
ivers  over  a  large  territory.  It  tends  to  improve  the 
'ersity  factor,  to  increase  the  reliability  of  service  and 
extend  the  utilization  of  the  hydraulic  resources  avail- 
e.  This  kind  of  common  ownership  has  been  developed 
a  very  notable  degree  in  this  country,  xyith  on  the 
lole  remarkably  good  results.    The  tendency  is  altogether 

•  the  public  interest,  provided  the  supply  is  under  some- 
lat  rigorous  government  control,  such  as  is  growing  un- 
r  various  forms  of  legislation  in  many  of  the  states. 

rhe  second  form  of  single  ownership,  which  does  not 
ply  any  of  the  advantages  of  united  physical  operation, 
ire  nearly  justifies  the  questioning  attitude  of  the  com- 
ssioner  of  corporations.  To  the  user  of  the  energy 
tainable  it  makes  no  conceivable  difference  whether  the 
ter-powcr  equipment  is  owned  by  one  person  or  another. 


so  lung  as  his  needs  are  supplied  at  a  reasonable  price,  nor 
should  it  worry  anybody  to  find  a  large  group  of  scattered 
water-powers  under  unified  financial  control,  so  long  as 
each  nicniber  of  that  group  is  administered  on  a  souiul.  con- 
servative basis.  Public  regulation  can  be  applied  as  effec- 
tively to  one  small  plant  as  to  a  dozen  operated  as  a  net- 
work. The  danger,  however,  is  sufficiently  obvious,  if  a 
single  person  or  company  owns  a  group  of  scattered  j^lants, 
it  may  operate  them,  so  far  as  the  public  is  concerned, 
almost  as  if  they  were  independent.  In  this  case  it  is  not 
of  any  particular  interest  who  holds  the  stock.  There  is  a 
chance,  and  a  chance  which  experience  has  shown  to  be  a 
large  one,  that  the  group  will  be  administered  with  the 
.stock  market  rather  than  the  consumer  in  view,  so  that  the 
organization's  real  object  is  to  load  the  group  with  all  tlie 
securities  it  can  possibly  carry  by  one  device  or  another, 
and  then,  when  local  regulation  is  sought  to  be  applied,  the 
owners  come  forward  with  a  wail  about  the  heavy  amounts 
of  securities  on  which  they  have  to  pay  interest,  securities 
held  by  innocent  purchasers,  ostensibly  perhaps  widows  and 
orphans,  and  which  must  not  be  forced  to  deteriorate 
through  the  desire  of  the  community  for  cheap  electrical 
service. 

This  is  an  old  game  worked  successfully  in  many  fields 
besides  that  of  hydraulic  enterprise.  It  is  no  worse  in  this 
connection  than  in  any  other  and  presents  precisely  the 
same  problem.  If  present  tendencies  go  on,  local  super- 
vision is  more  than  likely  to  squeeze  water  out  of  the  stock 
and  put  everything  upon  a  businesslike  basis.  The  mere 
tact  that  60  per  cent  of  the  developed  power  is  under  the 
control  of,  say,  ten  large  interests  is  not  a  thing  of  itself 
in  the  least  disturbing,  particularly  when  one  realizes  that 
lialf  of  this  amount  is  loosely  held  through  minority  owner- 
ship in  the  securities  and  representation  on  the  board  of 
directors.  The  ten  interests  referred  to  control  partly  or 
wholly  less  undeveloped  power  at  present  than  they  have  in 
the  form  of  active  plants.  No  inconsiderable  proportion  of 
the  undeveloped  privileges  are  subject  to  federal  control, 
which  should  be  rigorously  exercised  in  the  interest  of  the 
community  served.  State  control  is  fully  competent  to  deal 
with  both  the  undeveloped  and  developed  powers  within 
reach,  and  it  is  infinitely  more  efficient  in  insuring  a  supply 
of  cheap  electrical  energy  to  the  people  than  would  be  any 
determined  attempt  to  check  cither  the  utilization  of  water- 
powers  or  an  addition  to  the  holdings  of  those  who  now  are 
keenly  interested  in  such  investments.  There  is  no  evidence 
whatever  to  show  that  a  man  who  has  made  a  wise  invest- 
ment and  who  is  now  serving  the  connnunity  well  will  fail 
to  repeat  this  program  if  he  buys  another  water-power 
site.  Every  horse-power  that  runs  seaward  unutilized  is 
a  net  economic  loss.  One  cannot  conserve  a  hydraulic 
privilege  in  the  way  that  he  can  conserve  a  coal  mine.  To 
attempt  it  is  merely  to  insure  the  continued  waste  of  valu- 
able power.  It  seems  to  us  that  the  function  of  government 
siiould  be  directed  to  the  conservation  of  public  interests  in 
developed  powers,  rather  than  to  depriving  the  public  of 
the  gains  which  may  come  from  utilization.  Regulation 
should  be  such  as  to  encourage  rather  than  discourage 
water-power  development  on  a  sound  financial  and  com- 
mercial basis. 
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SCHENECTADY  MEETING  OF  THE  A.  I.  E.  E. 
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The  two  luiiuhfil  arul  seventy-third  iiu'ftinj^  of  tlu*  Aiiicri- 
can  Institute  (if  I'llcctrical  l'',iijjiiu-crs  will  be  hold  at  Sche- 
nectady. N.  Y..  on  May  17.  under  the  ansuiccs  of  the 
Schenectady  Section.  'The  proj^rain  of  papers  for  the 
inorninfj  session  at  9  o'clock  is  as  follows:  C'ontf>rissioii 
(.'luimhcr  Lii^htnini^  Arresters  atid  the  I'rolcclion  of  Dis- 
tribution circuits,  hy  Messrs.  1:"..  1'"..  !•".  C'reighton  and  1*".  K. 
Shavor;  M til ti  Recorder  for  Lightniu}^  Fhenomcna  and 
S'intching,  by  Messrs.  K.  E.  F.  Creighton,  II.  E.  Nichols 
and  P.  K.  Hosegood ;  Studies  of  Protection  and  Protecti'i'c 
Apparatus  for  Electric  Railways,  by  Messrs.  E.  E.  V. 
Creighton,  1*".  R.  Shavor  and  R.  P.  Clark;  Ozone:  Its 
Properties  and  Its  Commercial  Production,  by  Mr.  M.  W. 
Franklin;  Propagation  of  Impulses  on  a  Transmission  Line, 
by  Messrs.  J.  11.  Cunningham  and  C.  M.  Davis:  Frequency, 
by  Mr.  1).  H.  Rushmore ;  Some  Mechanical  Considerations 
of  Transmission  Systems,  by  Mr.  T.  A.  Worcester;  Plcc- 
trical  Characteristics  of  Suspension  Insulators,  by  Mr.  F. 
W.  Peek,  Jr.  At  the  close  of  the  morning  session  a  buffet 
luncheon  will  be  served  at  the  Mohawk  Golf  Club.  The 
afternoon  will  be  given  over  to  entertainments  and  demon- 
strations. Officials  of  the  American  Locomotive  Works 
and  the  General  Electric  Company  have  extended  an  invita- 
tion to  inspect  the  local  plant  of  these  two  campanies. 

There  will  be  an  evening  session  at  8  o'clock,  at  which  the 
following  papers  will  be  presented :  Some  Impressions  of 
the  Electric  Traction  Situation  in  Europe,  by  Mr.  C.  E. 
Eveleth ;  Freight  Train  Tests  on  an  Electric  Interurban 
Raikvay,  by  Mr.  S.  T.  Dodd.  Following  the  reading  and 
discussion  of  these  papers  there  will  be  an  informal  smoker 
and  social  gathering.  The  local  arrangements  are  in  charge 
of  a  special  committee,  of  which  Mr.  George  H.  Hill  is 
chairman.  The  Institute  headquarters  during  the  meeting 
will  be  at  the  Mohawk  Golf  Club. 


THE  PATENT  HEARINGS. 


The  hearings  ;u  Washington  before  the  sub-committee 
of  the  House  cqaimittee  on  patents,  in  reference  to  Mr. 
Oldfield's  bill  (H.  R.  23,417)  have  continued  almost  daily. 
On  May  3  Mr.  J.  George  Frederick,  of  New  York  City,  a 
former  editor  of  Printer's  Ink,  entered  objections  to  the 
bill  on  the  ground  that  it  will  take  away  from  the  patentee 
the  right  to  fix  the  retail  price  of  his  patented  product.  He 
argued  that  price  maintenance  on  retail  products  of  all 
kinds  is  a  good  thing  for  both  the  tradesman  and  the 
consumer.  He  also  stated  that  a  patentee  ought  to  have 
the"*^t.  as  now  enjoyed,  to  control  the  accessories  for 
use  with  his  patented  article,  because  otherwise  the  article 
might  not  fulfil  its  function  in  the  most  efficient  manner,, 
nor  operate  in  a  normal  fashion. 

It  appears  to  be  quite  widely  believed  that  the  bill,  if  made 
into  law,  would  cut  deeply  into  the  great  volume  of  patent 
law  practice.  There  were  no  hearings  on  May  4.  At  the 
hearings  on  May  6  and  8,  adjournment  being  taken  over 
May  7,  representatives  of  the  Gem  Cutlery  Company  and 
the  IngersoU  Watch  Company  advanced  the  arguments 
wVich  have  already  become  very  familiar,  in  favor  of  re- 
taining the  right  to  fix  the  resale  price  on  patented  articles. 
It  appears,  in  the  case  of  clocks,  for  example,  that  the 
patent  or  patents  under  which  the  article  may  be  manu- 
factured almost  without  exception  relate  to  comparatively 
trivial  details  or  to  some  isolated  feature  which  cannot 
control  the  commercial  supremacy  of  the  article.  But  a 
patent  on  an  article  of  this  sort  is  very  valuable  to  the 
manufacturer  because  it  allows  him  to  exercise  absolute 
dominion  over  the  selling  price,  although  at  the  same  time 
it  may  be  utterly  worthless  in  respect  to  giving  him  a 
monopoly  of  the  clock  business. 


ELECTRICITY  DIRECTLY  FROM  THE  COAL  MUf 
IN  PENNSYLVANIA. 

I  he  plaii>  of  ilu-  l.cliigh  Navigation  Electric  Cunipaii 
l'hiladcl])hia,  I'a.,  which  include  the  erecting  of  a  gei 
crating  station  near  the  coal  mines  at  liauto,  (  arbt 
(  ounty,  i'a.,  involve  one  of  the  most  iinj)orlant  steps  t 
ward  the  economic  u.se  of  coal  witiiout  transjjortatioii  ai 
the  transmission  of  electrical  energy  on  a  large  scale  th 
have  thus  far  been  taken  in  the  United  States.  Hauto,  ti 
site  of  the  central  generating  station,  is  located  about 
miles  west  of  Mauch  Chunk  and  is  at  the  mouth  of  a  ra; 
road  tunnel  leading  from  the  main  body  of  anthracite  co 
owned  by  the  Lehigh  Coal  &  Navigation  Company  at  Lan 
ford.  l'"rom  here  the  energy  for  heat,  light  and  mot' 
service  will  be  distributed  by  means  of  high-voltage  tran 
mission  lines,  reaching  out  through  all  eastern  Pennsylvan 
and  New  Jersey  and  covering  a  territory  with  2,500,0 
population.  The  company  has  at  present  a  waste  produ 
of  about  500,000  tons  of  coal  a  year.  This  consists  of  co 
particles  and  dust  which  pass  through  o.i-in.  mesh  screer 
All  this  culm  is  entirely  unmarketable  and  will  be  handl 
so  as  to  be  burned  in  the  company's  boilers.  The  locati( 
of  the  main  generating  plant  at  Hauto  was  also  determin 
on  because  of  an  abundant  water  supply.  An  existii 
reservoir  is  being  increased  to  a  storage  capacity  of  i,oo< 
000,000  gal.  and  an  area  of  about  400  acres  by  the  co 
struction  of  a  higher  dam.  The  water  supply  needs  of  t 
ultimate  plant  will  be  some  300,000,000  gal.  a  day,  most 
which  will  be  carried  back  into  the  reservoirs  after  co 
densation.  To  run  the  plant  up  to  the  contemplated  maj 
mum  installation  of  100,000  kw,  it  is  estimated  that  1,000,0 
tons  of  coal  a  year  will  be  needed,  a  quantity  of  anthraci 
which  would  require  20,000  of  the  largest  cars  to  transpc 
to  market. 

It  is  planned  to  supply  energy  to  the  slate  and  came 
industries  in  Lehigh  and  Northampton  Counties,  all 
which  are  in  a  territory  from  20  miles  to  40  miles  dista 
from  the  Hauto  plant.  Substations  will  probably  be  esta 
lished  at  once  at  Coplay  and  Pen  Argyl  for  stepping  do^ 
and  distributing  the  energy  to  users.  Within  a  radius 
75  miles  from  the  main  station  there  are  some  twenty  lar 
cement  mills.  The  transmission  lines  will  be  strung  larg( 
along  the  Lehigh  Navigation  Canal  and  on  the  right  of  w 
of  the  Lehigh  &  New  England  Railroad,  which  the  compa 
controls. 

With  the  assistance  of  these  companies  a  complete  mot( 
service  census  of  the  industries  has  been  taken,  and  with 
the  district  which  will  be  reached  by  the  distribution  sj 
tern  of  the  first  section  of  the  Hauto  plant  over  ioo,ooo|. 
is  being  used  now.  The  Lehigh  Navigation  Electric  0$ 
pany  has  made  up  a  schedule  of  prices,  running  from  8  nil 
up  to  some  2.5  cents  per  kw-hr.  according  to  the  amount 
power  contracted  for  and  the  steady  continuance  of  ce 
sumption.  At  these  rates  the  company  will  deliver 
energy  materially  under  the  cost  at  which  the  industries  a 
able  to  produce  steam-power. 

Under  the  laws  of  Pennsylvania  the  right  of  an  electa 
supply  company  operating  with  steam  to  distribute  ener 
is  confined  to  a  single  township.  Accordingly  charters  ha 
been  obtained  in  Lehigh,  Schuylkill,  Carbon,  Northamptc 
Bucks  and  Montgomery  Counties  for  about  sixty  elect 
companies.  The  first  electric  companies  organized  for  ea 
township  are  in  Lehigh  County  and  consist  of  the  Haza 
Electric  Company  for  Hanover,  the  Oakdale  Electric  Co 
pany  for  Salisbury,  the  South  Whitehall  Electric  Compa 
for  South  Whitehall,  the  Equitable  Electric  Company  J 
Whitehall,  the  North  Whitehall  Electric  Company  [ 
North  Whitehall,  the  Diamond  Electric  Company  for  Wa! 
ington,  the  Upper  Macungie  Electric  Company  for  Upi 
Macungie,  and  the  Upper  Millford  Electric  Company  t 
Upper  Millford.  All  subsidiary  companies  will  be  cons<; 
dated  under  the  Lehigh  Navigation  Electric  Company.   ; 
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iccording  to  present  plans  the  first  installation  at  the 
jto  plant  will  be  in  operation  before  the  end  of  the  year. 
;  company  is  planning  for  an  initial  expenditure  of 
100,000  and  has  already  placed  an  order  for  three  10,000- 
,  ii.ooo-volt,  three-phase,  25-cycle  General  Electric 
izontal  turbo-generating  units  complete,  with  two  300- 
turbo-exciter  sets  and  one  300-kw  motor-generator  ex- 
r  set.  The  equipment  of  the  plant  will  be  gradually 
■eased,  the  expectation  being  to  supply  energy  to  Allen- 
n  and  Easton,,  Pa.;  to  Trenton,  N.  J.,  and  finally  to 
ladelphia,  which  is  within  80  miles  of  the  I  lauto  plant. 
;  president  of  the  company  is  Mr.  W.  A.  Lathrop.  Mr. 
vis  B.  Stillwell,  New  York,  has  acted  as  consulting  engi- 
r  since  the  inception  of  the  undertaking  in   1908. 


CHICAGO    SECTION,   E.    V.    A. 


THE  ELECTRIC  VEHICLE  AT  BOSTON. 


.  meeting  of  the  New  England  Section  of  the  Electric 
licle  Association  of  America  was  held  at  the  Ldison 
Iding,  Boston,  on  April  30,  with  Mr.  E.  S.  Mansfield 
he  chair.  The  speaker  of  the  evening  was  Mr.  W.  P. 
medy,  consulting  engineer,  New  York  City,  who  dis- 
>ed  the  problem  of  "Stimulating  Business  Activity  in 
Electric  \'ehicle  Field."  Mr.  Kennedy  emphasized  the 
It  necessity  of  exploiting  electric  vehicles  in  a  scientific 
mer  and  advocated  engineering  salesmanship  in  place 
:he  haphazard  work  which  in  many  quarters  is  holding 
k  the  natural  growth  of  the  industry, 
.t  the  regular  weekly  meeting  of  the  Electric  Vehicle 
b  of  Boston  on  May  i  Mr.  Frank  J.  Stone  suggested 
ing  the  attention  of  architects  to  the  possibilities  of  roof 
ages  for  electric  pleasure  cars,  in  the  preparation  of 
is  for  new  department  stores.  Mr.  W.  H.  Atkins  em- 
sized  the  advantages  of  hiring  special  policemen  to  look 

for  the  electric  machines  of  feminine  visitors  to  the 
pping  district,  and  intimated  the  willingness  of  the 
ton  Edison  company  to  support  a  movement  of  this  kind, 
itinuing  the  discussion  of  parking  spaces.  President  Day 
:er  called  attention  to  the  plan  followed  on  Broad  Street, 
ladelphia,  a  thoroughfare  70  ft.  wide,  where  a  double 
■  of  automobiles  is  allowed  to  park.  It  was  urged  that 
le  consideration  be  given  to  the  parking  problem  in  con- 
tion  with  any  new  cross-town  avenues  to  be  constructed 
Boston. 

t  was  announced  that  about  twenty  electric-vehicle 
lers  had  made  arrangements  to  take  exhibit  space  in  the 
.ton  1912  Electric  Show,  to  be  held  in  October.  Mr. 
S.  Mansfield  urged  every  dealer  in  this  industry  to  be 
resented  by  at  least  one  vehicle.  Every  effort  is  being 
ie  to  establish  at  this  exhibition  the  largest  collection 
:lectric  vehicles  ever  shown  under  one  roof.  Mr.  Mans- 
i  announced  that  the  Boston  Edison  company  has  just 
ed  a  larger  appropriation  than  that  made  in  1911  to  carry 
the  motor-vehicle  research  work  of  the  Massachusetts 
titute  of  Technology  during  19 12.  Great  applause  fol- 
ed  the  announcement,  the  value  of  the  research  work 
ch  is  being  carried  out  by  the  electrical  engineering 
artment  being  widely  appreciated.  The  committee  on 
gestions  was  asked  to  consider  the  advisability  of  pre- 
ing  advertising   matter   relating   to   the    1912   show    for 

in  correspondence.  It  was  stated  that  an  electric-vehicle 
ictory  would  also  be  a  desirable  feature  of  the  show, 
ering  the  names  and  addresses  of  dealers,  charging  sta- 
is,  garages  and  other  information  of  the  handbook  type, 
was  further  suggested  that  typical  central-station  load 
ves  be  prepared  on  a  large  scale  for  display  at  the  show, 
educate  the  visitor  regarding  the  benefits  of  ofif-peak 
vice  and  charging.  Mr.  W.  P.  Kennedy  stated  that  the 
tional  Association  of  Automobile  Manufacturers  is  plan- 
g  to  hold  a  convention  of  salesmen  during  1912.  at  which 
e  scientific   methods  will  be  considered. 


A  Chicago  Section  of  the  Electric  Vehicle  Association 
of  America  was  formed  on  May  7  at  a  dinner  given  by  the 
Conmionwealth  Edison  Company  to  about  100  gentlemen 
interested  in  the  industry.  Mr.  L.  A.  Ferguson  presided. 
Mr.  W.  H.  Blood,  Jr.,  president  of  the  Electric  Vehicle 
Association  of  America  came  from  Boston  to  explain  the 
objects  and  aims  of  the  association.  A  constitution  and 
by-laws  were  adopted.  The  following  officers  were  elected: 
Chairman,  George  H.  Jones;  vice-chairman,  G.  H.  Atkin; 
secretary,  J.  W.  McDowell;  other  members  of  the  executive 
committee,  Messrs.  C.  A.  Murphy  and  L.  E.  Burr.  A 
feature  of  the  occasion  was  the  announcement  by  Mr. 
Ferguson  for  the  Commonwealth  Edison  Company  that 
rates  for  electricity  used  in  charging  automobile  batteries 
have  just  been  reduced  on  an  off-peak  schedule  of  about 
20  per  cent,  the  new  rate  applying  more  particularly  to  the 
larger  garage.  Much  interest  and  enthusiasm  were  mani- 
fested in  the  electric-vehicle  campaign. 


PATENT  RIGHTS  AND    PUBLIC  POLICIES. 


Mr.  Charles  Frederick  Adams,  of  Brooklyn,  N.  Y.,  for- 
merly a  practising  lawyer  in  New  York  and  now  a  lecturer 
of  some  note,  addressed  the  Electric  Club  of  Chicago  on 
May  2  on  the  subject  "Patent  Rights  and  Public  Policies." 
With  much  earnestness  the  speaker  dwelt  on  the  wide 
question  of  social  progress,  considering  the  patent  situation 
as  an  illustrative  incident.  His  plea  in  general  was  for 
recognition  of  the  rights  of  the  whole  conmiunity,  giving 
justice  to  the  individual  but  subordinating  his  interests  to 
those  of  the  public  at  large.  He  pointed  out  that  the  power 
given  by  the  Constitution  to  Congress  in  relation  to  the 
granting  of  patents  for  inventions  is  in  the  nature  of  a 
special  legal  right,  to  the  exclusion  of  what  would  other- 
wise be  a  natural  right  of  the  community.  Inventions  are 
often  the  result  of  good  fortune  to  a  considerable  extent, 
although,  of  course,  earnest  individual  work  and  enthusiasm 
are  not  to  be  overlooked.  The  potentialities  of  invention 
are  open  to  all,  and  the  community  should  have  care  not  to 
go  too  far  in  safeguarding  the  rights  of  the  inventor. 

With  the  growth  of  modern  industrialism  the  original 
design  of  the  governments  policy  toward  inventors  has 
been  obscured  largely,  and  often  the  existing  patent  system 
fails  to  protect  the  actual  inventor.  Speaking  of  the  recent 
Dick  decision,  Mr.  Adams  commented  on  the  fact  that  the 
judges  gave  opinion  and  inference  in  addition  to  expound- 
ing the  law.  Ordinarily  any  conscious  effort  of  courts  to 
usurp  legislative  functions  should  be  rebuked.  It  has  been 
said  that  the  result  in  the  Dick  case  was  not  so  much  a 
matter  of  patent  law  as  of  the  general  right  of  contract. 
One  can  make  any  fantastic  condition  he  pleases,  it  is 
declared,  as  to  the  use  another  person  may  make  of  the 
first  person's  private  property.  Congress  might  retort  to 
this  argument  by  refraining  from  its  affirmative  action  in 
giving  exclusive  monopoly  for  invention  unless  the  grant  is 
accepted  subject  to  certain  limitations  protecting  the  com- 
munity from  the  unethical  use  of  the  monopoly. 

The  speaker  suggested  that  perhaps  some  form  of  remu- 
neration could  be  made  to  the  inventor  in  the  shape  of  a 
royalty  for  the  actual  use  of  his  invention.  It  is  a  hateful 
thing,  he  said,  to  take  out  patents  for  the  purpose  of  not 
using  them.  Persons  should  be  rewarded  to  the  extent  to 
which  they  do  thfngs.  All  persons  who  are  not  mentally  or 
physically  incompetent  should  be  active  in  service.  As  for 
the  public  servants,  they  should  be  selected  for  loyalty  and 
honesty  rather  than  for  mere  cleverness.  Mr.  Adams  spoke 
very  earnestly,  and  in  conclusion  said  that  no  man  is  at- 
tending properly  to  his  private  business  unless  he  is  doing 
his  full  share  of  public  business. 
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WATER-POWER   DEVELOPMENT  IN  THE    UNITED 
STATES. 

1  lie  report  (ti  ilic  WiinmissioiK-r  ol  l  Drpuralioii.s,  .\lr. 
Ik-rbcrt  Knox  Sinilli,  on  vvuUt  power  ilcvclopincnt  in  ilic 
I 'lilted  States  wa.s  iransmilted  to  rre.sideiil  I  aft  under 
date  ol  March  14,  as  already  noted  in  our  eolnnins  last 
week,  lliis  report  deals  witli  developed  power,  the  owner- 
ship or  control  ot  such  power  and  the  fundamental  prin 
ciples  of  econonncs  involved  in  its  develoi)iiient  and  nse. 
J 'articular  attention  was  given  to  commercial  jjower,  gen- 
erated for  sale,  rather  than  power  produced  for  private 
uses,  as  in  manufacturing,  A  summary  of  the  imjjortant 
facts  brought  out  by  the  investigation  is  reproduced  below, 
in  the  lorm  of  conclusions. 

1.  .'\  rapid  development  of  water-power  in  recent  years. 

2.  A  rough  estimate  of  the  potential  water-i)owcr  of  the 
country,  together  with  the  popular  exaggeration  of  such 
power. 

^.  A  marked  local  concentration  of  water-power. 

4.  An  increasing  concentration  of  the  ownership  and  con- 
trol of  developed  water-power  of  several  localities  in  a 
few    hands. 

5.  A  substantial  interrelationship  among  leading  water- 
power   interests. 

6.  A  significant  and  increasing  affiliation  between  water- 
power  companies  and  street-railway  and  electric-lighting 
companies. 

7.  The  im[)ortance  of  the  prompt  adoption  of  a  definite 
public  policy  with  respect  to  water-power  development. 

The  recent  development  of  water-power  has  been  pro- 
foundly influenced  by  the  rapid  advance  m  the  art  of  long- 
distance high-power  transmission  of  electrical  energy.  The 
water-power  development  for  railway  and  lighting  service 
increased  from  487,000  hp  in  1902  to  1,441,000  hp  in  1907,, 
or  nearly  200  per  cent,  which  compares  with  11  per  cent 
increase  in  the  development  of  water-power  among  the 
manufacturing  industries  from  1902  to  1905.  This  em- 
phasizes the  large  part  which  water-powers  play  in  public- 
service  enterprises. 

The  most  comprehensive  estimates  of  water-power,  de- 
veloped and  undeveloped,  yet  prepared  are  those  compiled 
by  the  United  States  Geological  Survey  for  the  National 
Conservation  Commission  in  1908,  but  those  estimates  have 
been  revised  in  the  present  report  to  a  more  conservative 
basis;  The  Geological  Survey  did  not  include  any  power 
for  Pennsylvania  because  data  were  not  then  available,  and 
it  greatly  overestimated  the  minimum  available  power  at 
Niagara  Falls.  Under  a  treaty  between  the  United  States 
and  Great  Britain,  only  about  25  per  cent  of  the  Niagara 
theoretical  power  can  be  developed ;  of  this  amount  only 
five-fourteenths  belongs  to  the  United  States,  because  its 
share  is  diminished  by  the  flow  diverted  from  Lake  Michi- 
gan to  the  Chicago  Drainage  Canal,  This  leaves  a  mini- 
mum of  518,000  hp  developable  on  the  American  side  of  the 
Falls. 

The  Geological  Survey  figures  are  also  questioned  in  the 
report  on  the  ground  that  the  assumed  average  turbine 
efficiency  of  90  per  cent  should  be  reduced  at  least  to  75 
per  cent,  and  again  because  the  Geological  Survey  assumed 
that  fully  90  per  cent  of  the  total  fall  can  be  developed. 
After  making  allowances  for  all  factors  but  the  last  one,  the 
report  gives  for  the  potential  water-power  of  the  country 
26,736,000  hp  minimum  and  51,398,000  hp  maximum,  quali- 
fying these  figures  with  the  statement  that  probably  there  is 
still  some  exaggeration.  These  totals  include  no  allowances 
for  storage,  on  which  point  there  has  been  a  great 
divergence  among  different  estimates,  tending  to  discredit 
the  reliability  of  all  figures  covering  this  particular  feature. 

TOTAL   POWER   DEMAND. 

At  the  latest  date  complete  statistics  were  available,  1905- 
1907,    the    total    installed    prime-movers    had    a    combined 


|)ower  ol  ap|)ro.\imately  23,000,000  hp,  oi  which  82  per 
was  generated  from  steam,  15  ])er  cent  from  water 
about  3  per  cent  from  internal-combustion  engines, 
proportion  of  water-power  has  probably  increased  ; 
1907,  as  would  be  inrlicated  by  the  very  large  inci 
noted  above,  from  i(jo2  to  1907,  in  the  water-power 
in  railway  and  lighting  service. 

nKVi:i.OI'El)   I'OWKK. 

The  statistics  of  developed  water-power  prepared  in 
for  the  National  Conservation  Commission  revealed  t 
as  f 0II0W.S : 


Installations  over  1000  hp.  . 
Installations  under  1000  hi) 


Total. 


l,9i 


5.3: 


The  statistics  collected  by  the  Bureau  of  Corpora 
for  the  present  report  are  applicable  as  of  about  Jui 
1911,  and  include  only  developments  of  looo  hp  or 
unless  a  concern  having  less  than  looo  hp  develoi)ed 
owns  enough  more  undeveloped  to  equal  or  exceef 
above  figure.  The  bureau  has  distinguished  between 
kinds  of  water-power,  one  being  termed  "conmiei 
power,  which  includes  power  for  sale  or  distribute 
public  service  companies,  and  the  other  termed  "man 
turing,"  which  is  developed  and  consumed  in  privat 
dustries.    The  estimates  made  by  the  bureau  are  as  foil 


Commercial  development  (over  1000  hp)..  .  . 
Manufacturing  development  (over  1000  hp). 


Total. 


Installations  less  than  1000  hp  (approximate) 
Grand  total 


2,i 


4^ 

if 

6,( 


On  the  general  distribution  of  the  potential  water-f 
of  the  country  the  report  says :  "The  water-power  C€ 
of  the  country  are  the  Pacific  Coast  and  Intermot 
States,  the  New  England  States  and  New  York,  the 
Lakes  region  and  the  states  entered  by  the  southerr 
palachian  range.  Approximately  43  per  cent  of  the 
estimated  minimum  power  of  the  country  is  found  i 
fornia,  Oregon  and  Washington.  Adding  to  this  the 
in  Montana,  Wyoming  and  Idaho  gives  60  per  cent 
total  minimum  power  in  these  six  states." 

There    is    a    similar    geographical    concentration    0 
veloped  water-power,  as  shown  by  the  following  con ' 
son  relating  to  purely  commercial  power : 


? 


Pe 

of 


California 

New  York 

Washington.  .  .  . 
Pennsylvania. . 
South  Carolina. 


Total. 


This  reveals  nearly  50  per  cent  of  the  developed  •: 
mercial  power  as  situated  in  five  states.  The  concentr  c 
in  a  geographical  sense,  of  manufacturing  power  is  'f 
more  marked,  as  shown  below. 


Peti 

of  a 


New  York 

New  England  States 

Minnesota  and  Wisconsin. 
South  Carolina 


Total. 


The  report  discusses  in  a  brief  way  the  factors  i' 
affect  the  power  demand.  Production  and  consuniptH 
power  are  simultaneous  and  no  storage  on  a  large  S(|e 
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siblc,  so  that  demand  factors  are  exceedingly  important 
:onsider.  There  are  also  important  variations  in  supply, 
stream  flow,  which  further  complicate  the  general  prob- 

of  economical  development.  The  diversity  of  demand 
different  forms  of  power  use  or  consumption  and  the 
irsity  among  the  demands  of  different  localities  con- 
ute  an  important  advantage,  which  can  be  realized  by 
ms  of  electrical  transmission  and  distribution  over  wide 
IS,  thus  reaching  diversified  markets.  Another  im- 
tant  and  useful  type  of  diversity  is  the  dissimilarity  in 

run-offs  of  different  watersheds  and  in  different  por- 
,s  of  the  same  general  watershed.  This  makes  it  ad- 
tageous,  from  the  standpoint  of  diminished  fluctuations 
otal  power  supply,  to  develop  different  sites  on  neigh- 
ng  streams  or  different  sites  on  the  same  stream.     Thus 

developments  of  water-power  sites  and  the  electrical 
smission  and  distribution  ot  energy  are  mutually  stimu- 
re  in  a  great  degree.  Of  course,  the  advantages  of 
iage  and,  where  feasible,  extensive  storage  are  very 
Drtant  in  an  economic  sense. 

CONCENTRATION  OF  OWNERSHIP. 

is  pointed  out  that  local  concentration  of  ownership 

ies  with   it   important   economic   advantages,   but   such 

:entration   also  demands   rigid   federal   or   state   super- 

)n  to  protect  the  public  from  abuse  of  monopolistic  con- 

The  tendency  toward  such  concentration  is  marked 

takes  two  forms,  one  of  single  ownership  of  all  the 
er  in  a  given  locality  and  another  of  ownership  of 
tered  power  by  a  single  interest.  The  bureau's  investi- 
an  shows  that  in  no  considerable  area  is  the  present 
;r-po\ver  supply  equal  to  the  total  power  demand,  and 
tends  again  to  result  in  monopolistic  ownership  or  con- 

because  of  its  immediate  advantages, 
nother  circumstance,  the  report  states,  which  tends  to 
ease  the  concentration  of  ownership  is  the  frequent 
om  among  manufacturers  of  accepting  the  securities 
lydroelectric  companies  in  whole  or  part  payment  for 
pmcnt  or  machinery.  These  manufacturers,  compara- 
ly  few  in  number  and  doing  an  extensive  business,  thus 
;  been  led  into  the  hydroelectric  field.  A  number  of 
ncial  houses  have  made  a  specialty  in  this  field,  and  they 
stitute  another  class  of  controlling  interests,  which  is 
Dlemented  by  the  individual  holdings  of  officers  or 
ctors  of  equipment,   engineering  and   financial   houses. 

CONTROL  IN  SPECIFIC  LOCALITIES. 

ommissioner  Smith  cites  the  instances  of  local  owner- 
>  or  control  which  are  here  condensed  in  tabular  form. 

WATER-POWER  CONTROL  ACCORDING  TO   LOCALITIES. 


Location. 


Drnia  

liriRton 

;ana 

■ado 

h  Carolina 

h  Carolina 

gia 

igan  (lower  i)eninsula) . 
ara  Falls 


Totnl 

Per  Cent 

.\  umber 

Developed 

of 

ot 

Hp  Owned 

Total 

Companies. 

or 

Developed 

Controlled. 

Power. 

6 

374,683 

86 

2 

210,000 

70 

2 

134,260 

96 

1 

47,000 

67 

1 

101,000 

75 

2 

69,000 

5 

109,050 

86 

1 

51,800 

73 

2 

262,000 

100 

'he  table  applies  to  power  exclusively  in  the  United 
tes.  In  Wisconsin  the  concentration  of  ownership  has 
progressed  so  far  as  elsewhere,  but  there  is  a  marked 
dency  in  that  direction.  More  tlian  half  the  power  in 
sconsin  is  owned  by  manufacturing  concerns,  principally 
umber,  pulp  and  paper  industries. 

CONCENTRATION  OF  OWNERSHIP. 

"lie  local  control  of  water-powers  in  specific  localities  is 
rshadowed  by  the  concentration  of  general  ownership 
large  interests.  Out  of  a  total  of  2,961,549  hp  of  de- 
jped    commercial    power,    the    report    states    that    over 


1,800,000  hp,  or  61  per  cent,  is  controlled  to  a  greater  or 
less  extent  by  ten  groups  of  interests.  These  groups  are 
briefly  mentioned  in  the  accompanying  table  taken  from 
the  report.  Each  of  these  groups  has  50,000  hp  or  more 
developed   or   under  construction. 

COM.MERCIAL    WATER-POWER    CONTROLLED    BY    OR    UNDER    THE 

INFLUENCE  OF  CO.MPANIES  OR  GROUPS  OF  INTERESTS 

EACH    HAVING    5O,0OO    HP   OR    MORE   ACTUALLY 

DEVELOPED   OR   UNDER   CONSTRUCTION. 


Developed 

and 

Un'e- 

Companies  or  (iroups  of  Interests. 

Under 

veloped, 

tip. 

Total 

Construc- 

Hp. 

tion.  Hp. 

General  Electric  interests: 

A.   Power  completely  controlled 

82,860 

5.500 

88.360 

B.  Power  coming  under  General  Elec- 

tric influence  where  there  occurs 

both    minority   ownership   of    se- 

curities and  common  directors. . . 

419.060 

522.600 

941.660 

C.   Power  coming  under  the  sphere  of 

General  Electric  influence  through 

common  directorships  only 

437,195 

113,500 

550,695 

Total  General  Electric  group 

935,115 

641,600 

1,580.715 

Stone  &  Webster  interests 

278,067 

372,350 

650.417 

Hydraulic    Power    Company    of    Niagara 

Falls 

144,000 
118.343 

20,000 
100,000 

164.000 

Pacific  Gas  &  Electric  Company 

218.343 

Clark-Foote-Hodenpyl-Walbridge      inter- 

104,300    1 
101,680 

158.000 
104,000 

262,300 

205,680 

76,550 

96,000 

172,550 

Brady  interests *. 

70,600    1 

16,200 

86,800 

United  Missouri  River  Power  Company.  . 

65.000    i 

65.000 

56,350    1 

21.300 

77,650 

Grand  total 

1.821,305 

1.449.450 

3,270.755 

The  totals  in  this  table  exclude  all  duplications,  which 
amount  to  137,200  hp  developed  and  80,000  hp  undeveloped. 
In  addition  there  are  seven  companies  each  having  between 
25,000  and  50,000  hp,  and  four  of  these  have  more  than 
40,000  hp  each.  Thus  more  than  2,000,000  hp  of  com- 
mercial power  is  under  the  control  or  strong  influence  of 
seventeen  groups  of  interests. 

The  report  analyzes  each  of  these  groups  in  detail,  show- 
ing six  companies  in  the  "A"  group  of  General  Electric 
companies,  eight  in  the  "B"  group  and  ten  in  the  ''C"  group. 
There  are  also  eight  companies  in  the  Stone  &  Webster 
group.  Other  interests  mentioned  are  those  under  the 
control  of  H.  M.  Byllesby  &  Company,  the  Gould  interests, 
the  Westinghouse  interests  and  the  International  Paper 
Company. 

The  relation  of  these  interests  and  their  holdings  to  pub- 
lic-service corporations  is  discussed  in  the  report  at  some 
length,  and  it  is  stated  that  in  the  country  as  a  whole  water- 
power  companies  or  concerns  affiliated  with  them  own  or 
control  and  operate  street  railways  in  no  less  than  in  cities 
and  towns,  electric-lighting  plants  in  669  cities  and  towns 
and  gas  plants  in  113  cities  and  towns.  The  interrelation- 
ship of  these  interests,  through  stock  ownership,  interlock- 
ing directorates  and  common  banking  connections  is  also 
discussed  and  specific  examples  are  cited. 

Proper  methods  of  regulation  and  development  are  taken 
up  in  the  closing  section  of  the  summary,  where  it  is  pointed 
out  that  the  fundamental  problems  which  arise  in  formu- 
lating a  wise  public  policy  are  as  follows: 

1.  The  best  development  of  the  source. 

2.  The  protection  of  the  consumer. 

3.  The  reservation,  for  the  benefit  of  the  whole  public, 
of  its  proper  share  in  the  advantages  inherent  in  the  natural 
resource  itself. 

Water-power  development  is  highly  desirable  for  the 
purpose  of  conserving  fuel  and  should  be  encouraged  in  all 
legitimate  ways.  The  power  now  utilized  in  industrial  and 
public-utility  enterprises  probably  exceeds  30.000.000  hp.  of 
which  6,000,000  is  developed  by  water.  Conservatively  this 
saves  at  least  33.000,000  tons  of  coal  per  annum,  but  several 
millions  of  additional  horse-power  could  be  profitably  de- 
veloped from  water.  The  report  sets  forth  the  conclusion 
that  it  is  not  feasible  or  advisable  to  regulate  the  price  of 
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water  power  l>\  iimIi.  l)iil  r.itlier  to  coiiliol  the  site  or  the 
use  of  tlie  .site.  \\  :iter-i)i)wer  thl't'ers  essentially  from  tnaiiy 
other  natural  resources  in  the  respect  liiat  it  is  not  ex- 
hausted hy  use.  VViiatcver  luethod  of  control  is  linally 
adopted,  it  is  iiii|)erative  to  work  out  a  definite  federal  and 
state  policy,  in  order  to  encourage  the  development  and 
use  of  all  commercially  available  water-power  and  forestall 
the  possibility  of  public  water-powers  passing  into  absolute 
private  control. 

PORTLAND  MEETING  A.  I.  E.  E. 


riie  Pacific  L  oast  meeting  of  the  American  Institute  of 
MIectrical  b'ngineers,  held  in  Portland,  Ore.,  on  April  16  to 
20,  i)roved  highly  successful,  the  attendance  reaching  197 
members  and  guests.  A  feature  of  more  than  ordinary 
interest  which  had  not  been  noted  on  the  preliminary  printed 
program  was  the  presentation  by  Mr.  O.  B.  Coldwell,  as 
chairman  of  the  Portland  Section  of  the  Institute,  of  a 
silver  loving  cup  to  President  Gano  Dunn.  i'2ntcrtainment 
features  provided  included  a  "Seeing  Portland"  tour  for  the 
visiting  ladies  and  a  visit  by  both  delegates  and  ladies  to 
Willamette  I'^alls  on  the  steamer  Undine.  On  the  return 
trip  the  vessel  ran  aground.  The  passengers  had  to  be 
transferred  to  another  boat  and  were  about  four  hours  late 
in  reaching  their  hotel.  An  all-day  'excursion  by  special 
train  was  made  to  the  River  Mill  and  Estacada  stations  of 
the  Portland  Railway,  Light  &  Power  Company.  A  truck 
of  a  car  on  this  train  was  derailed,  thereby  causing  a  delay 
of  about  two  hours  on  the  return. 

At  6:30  on  Tuesday  evening  in  the  main  dining-room  of 
the  Multnomah  Hotel  a  delightful  informal  dinner  was 
served,  at  which  there  was  an  attendance  of  about  200 
members,  visitors  and  ladies.  The  speakers  of  the  evening 
were  President  Gano  Dunn.  Messrs.  S.  G.  McMeen,  W.  W. 
Briggs,  A.  H.  Babcock,  R.  W.  Pope,  A.  V.  Joslin  and  J.  E. 
McDonald,  and  Mrs.  A.  H.  Babcock.  Subjects  of  lighter 
vein  were  indulged  in,  with  some  concentrated  effort  to 
determine  why  President  Dunn  insists  upon  remaining  a 
bachelor.  The  notable  event  of  the  evening  was  the  speech 
.of  Mrs.  Babcock,  she  being,  as  far  as  available  records 
show,  the  first  lady  to  speak  before  an  assemblage  of  the 
American  Institute  of  Electrical  Engineers.  Those  present 
at  the  dinner  enjoyed  the  reminiscences  of  Honorary  Secre- 
tary Pope,  which  he  outlined  from  the  beginning  of  his 
connection  with  the  telegraph,  through  the  developments  of 
the  electrical  art  up  to  the  present  time. 

Abstracts  of  the  papers  presented  at  the  meeting  are  given 
below. 

ARC    VERSUS    TUNGSTEN    STREET    LIGHTING    IN    SMALL    TOWNS. 

In  a  paper  by  Mr.  C.  E.  Stephens  the  general  require- 
ments for  proper  street  lighting  were  outlined  as  having  a 
bearing  upon  the  selection  of  lighting  units.  The  author 
stated  that  in  small  towns  the  streets  that  require  first- 
class  illumination  are  public  squares,  the  principal  business 
streets,  streets  leading  to  railway  stations,  where  vehicles 
and  pedestrians  are  numerous,  and  certain  sections  of  streets 
where  crime  abounds.  The  streets  requiring  second-class 
illumination  are  those  where  nocturnal  travel  is  light  or 
moderate.  The  streets  requiring  third-class  illumination  are 
those  in  the  outlying  portions  of  the  town,  perhaps  not  yet 
built  up  but  still  within  the  city  limits.  Assuming  that  all 
small  towns  have  a  certain  amount  of  first-class,  second- 
class  and  third-class  lighting,  the  author  claimed  that  it 
would  be  necessary  to  use  both  arc  and  incandescent  units. 
If  the  number  of  arc  lamps  is  large  enough  to  admit  of 
installing  one  complete  circuit,  use  can  be  made  of  either 
metallic  filament  or  flame  carbon  lamps.  If,  however,  only 
a  small  number  of  arc  lamps  are  required,  it  may  be  neces- 
sary to  use  the  alternating-current  flame  carbon  lamps  and 
operate  them  in  series  with  tungsten  lamps  in  the  residence 


sections,  i'or  second-class  and  third-class  lighting  the  uinj 
steii  lamp  is  better  adapted  than  is  the  arc  lamp.  The  amhc, 
slated  that  it  is  possible  to  make  einjrmous  improvemciiis  i 
aliiKjst  any  system  of  street  lighting  by  relocating  the  lamp 
raising  them  higher  from  the  street,  reimjving  useless  an 
replacing  crooked  or  decayed  poles,  and  giving  the  lam| 
and  reflectors  suflicient  attention  to  insure  a  jjleasing  a] 
pearance.  The  street-lighting  unit,  being  the  one  piece  ( 
electrical  apparatus  that  is  constantly  in  the  i)ubli(  ey 
-hoiild  be  kept  at  all  times  in  first-class  condition.  .Sire 
lamps  are  subject  to  most  severe  weather  conditi(jns,  ar 
dust  and  smoke  within  a  very  short  time  have  a  deterioratir 
elfect  on  the  appearance  of  lamps.  A  large  pro])ortion  1 
industrial  and  manufacturing  plants,  stores,  etc.,  have  rea 
ized  the  advantages  of  keeping  lamp  globes  and  retlecto 
in  good  condition,  and  the  results  obtained  have  been  high 
satisfactory. 

This  paper  was  discussed  by  Messrs.  Gano  Dunn.  1 ',. 
Corley,  G.  S.  Murphy,  S.  C.  Lindsay,  E.  B.  Miller,  A. 
Hall,  G.  H.  Simpson,  J.  B.  Fisken,  A.  Martin,  L.  D.  Gilbe 
O.  B.  Coldwell,  L.  B.  Cramer  and  H.  M.  Friendly.  M 
Lindsay  particularly  recommended  the  electrolier  syste 
for  its  pleasing  effect,  while  Mr.  Friendly  objected  to  tl 
system  on  the  grounds  that  the  numerous  posts  requir 
occupy  too  much  valuable  space,  especially  on  narrow  sid 
walks.  He  suggested  the  mounting  of  lamps  on  the  si 
of  buildings. 

AIR-GAP    FLUX    DISTRIBUTION    IN    DIRECT-CURRENT    MACIIIN 

In  a  paper  by  Prof.  Charles  R.  Moore  were  describ 
tests  relating  to  the  distribution  of  flux  around  the  air-g 
of  direct-current  machines,  especially  under  full-load  cc 
ditions.  Use  was  made  of  an  exploring  coil,  similar 
shape  to  one  of  the  regular  armature  coils,  mounted  on  t 
armature  and  connected  to  two  slip-rings,  through  whi 
connections  were  made  to  the  oscillograph.  The  explori 
coil  was  given  a  throw  equal  to  the  full  pole  pitch,  so  tl 
the  wave  shape  of  time  value  of  the  emf  in  this  coil  repi 
sented  the  wave  shape  of  space  value  of  the  magnetic  fl 
around  the  air-gap.  The  author  described  methods  whi 
can  be  employed  for  predetermining  the  flux  distributi 
from  the  design  constants  of  the  machine,  and  claimed  tl 
the  flux  distribution  curves  for  any  load  on  a  machine  c 
be  predetermined  with  an  accuracy  approaching  closely  f 
experimental  observations.  He  stated  that  the  positions 
the  flux  distribution  curves  are  affected  to  only  a  limii 
extent  by  variation  in  the  position  of  the  brush,  so  long 
the  brush  remains  near  the  neutral  point.  The  field-circ 
mmf  needed  to  overcome  the  armature  mmf  may  be  calc 
lated  without  any  special  reference  to  the  cross-magneti; 
tion  or  demagnetization,  in  the  sense  usually  employed 
standard  textbooks. 

1 

IRRIGATION   IN   THE  SPOKANE  VALLEY.  * 

Much  information  concerning  the  practice  of  irrigat 
land  by  water  obtained  from  wells,  as  carried  out  in 
Spokane  Valley,  was  given  in  a  paper  by  Mr.  L.  J.  Corb'. 
The  water  is  lifted  from  the  wells  by  means  of  centrifu  j 
pumps  driven  by  alternating-current  motors.     The  cost  i 
operating  the  pumping  equipment  for  the  season  of  K' 
was  about  $6.50  per  acre,  including  maintenance,  but    I 
interest  and  depreciation.     The  average  cost  of  the  eqv 
ment  is  about  $51  per  acre,  which  is  completely  covered 
the  increase  in  value  of  the  irrigated  land  over  that  of  1; 
not  irrigated.     The  water  is  required  for  irrigation  fr 
May  I  to  Sept.-  i,  during  which  time  a  total  of  14.4  in.  ■ 
water  is  supplied.     This  paper  was  discussed  by   Mes ' 
B.  I.  Anderson,  J.  B.  Fisken,  W.  A.  Hillebrand,  R.  Hovi 
J.  R.  King  and  E.  B.  Mitler.    Mr.  Fisken  stated  that  duri 
the  past  eight  or  ten  years  he  had  known  of  several 
stances  where  land  advanced  from  $2.50  per  acre  to  $< 
and  more  per  acre. 

The   question   was   asked   why   it   would   not   be   a  g- 
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heme  to  irrigate  at  niglit,  employing  a  small  stream  of 
ater  for  a  greater  length  of  time  in  order  to  improve  the 
ad-factor.  To  this  query  Mr.  Corbett  replied  that  the 
il  is  of  such  nature   (there  being  an  underlying  stratum 

gravel)  that  too  much  seepage  would  take  place,  thereby 
.using  the  soil  at  the  head  of  the  ditch  to  get  too  much 
ater  and  that  at  the  end  not  enough.  In  some  cases  it 
ay  be  wise  to  install  some  form  of  casing  with  proper 
itlets  for  distributing  the  water  where  the  soil  is  particu- 
rly  porous. 
Mr.  King  remarked  that  in  some  instances  a  rate  as  low 

0.85   cent    per   kw-hr.    had   been   charged    for    off-peak 
rvice  in  connection  with  large  irrigation  projects. 
The   Wednesday   morning   session   was   devoted    to    the 
)plication  of  the  telephone,  the  first  paper  being  by  Mr. 
erald  Deakin. 

JTOMATIC  PRIVATE-BRANCH   TELEPHONE  EXCHANGE  DEVELOP- 
MENT  IN    SAN    FRANCISCO. 

Mr.  Gerald  Deakin  presented  a  paper  in  which  an  attempt 
as  made  to  show  that  the  unattended  sub-telephone  office 
by  no  means  the  limit  of  subdivision,  and  that  subdivision 
is  now  been  extended  successfully  to  include  two  some- 
hat  distinct  types  of  private-branch  exchanges,  one  type 
meet  the  requirements  of  apartment  houses  and  family 
)tels,  and  the  other  the  more  exacting  requirements  of  all 
asses  of  commercialized  organizations  and  business  houses, 
he  author  stated  that,  while  the  automatic  private  ex- 
lange  may  be  considered  a  success  in  the  larger  cities,  the 
:velopment  of  automatic  apparatus  in  general  has  not  yet 
lached  the  stage  where  it  may  be  placed  in  localities  which 
mnot  afford  ample  skilled  labor  to  supervise  it. 
Tha  discussion  was  participated  in  by  Messrs.  S.  G.  Mc- 
;een,  A.  H.  Griswold,  A.  H.  Dyson,  R.  W.  Pope  and  D. 
ullerton.  Mr.  Griswold  brought  out  the  fact  that  the 
itomatic  system  as  described  by  Mr.  Deakin  would  soon 
)mpletely  solve  the  intercommunicating  problem.  Mr. 
yson  stated  that  this  had  been  the  most  troublesome  of 
•esent-day  telephone  problems.  Mr.  Dyson  also  expressed 
le  belief  that  eventually  the  automatic  telephone  would 
itirely  supersede  the  manual  system  except  for  toll  service, 
lereby  eliminating  the  five  or  six  operators  now  necessary 
•  establish  connection  between  cities.  Mr.  Fullerton  made 
le  statement  that  one  of  the  chief  complaints  against  the 
lanual  system  to-day  is  the  length  of  time  taken  to  call  a 
arty  where  it  is  necessary  to  be  connected  through  a  pri- 
ate  exchange.  The  telephone  company  has  no  jurisdiction 
ver  private-exchange  operators  and  therefore  cannot  cor- 
net the  apparently  unnecessary  delays  that  are  so  fre- 
uently  experienced.  Mr.  Pope  came  to  the  rescue  of 
le  telephone  companies  against  complaints  of  slow 
?rvice  by  saying  that  the  public  uses  little  judgment 
'hen  calling  up  large  commercial  organizations  where  it 
;  necessary  to  make  connection  through  a  private  exchange, 
f  the  party  calling  would  only  state  his  business,  the  oper- 
tor  could  immediately  connect  him  to  the  proper  person — 
le  public  must  be  educated  in  this  respect  before  it  can 
xpect  efficient  service.  Mr.  Deakin  stated  that  one  of  the 
rcatest  advantages  of  the  automatic  private-branch  ex- 
hange  is  that  an  outside  party,  once  connected  to  the 
runk  line,  can  call  one  local  number  after  another  in  that 
xchange  without  having  to  disconnect. 

DESIGN    OF   TELEPHONE    POLES. 

Mr.  A.  H.  Griswold  presented  a  very  interesting  paper  on 
Design  of  Telephone-Pole  Lines  for  Conditions  West  of 
be  Rocky  Mountains,"  dealing  with  the  trying  conditions 
eculiar  to  the  Western  territory,  one  of  the  interesting 
eatures  being  the  "silver  thaw"  encountered  in  the  Pacific 
Northwest.  This  condition  arises  from  the  freezing  of  the 
eavy  fogs,  which  sometimes  causes  a  coat  of  ice  4  in.  in 
iameter  to  form  about  the  telephone  lines,  resulting  fre- 
uentlv  in  complete  destruction.  Tn  the  southeastern  section 
if   California   temperature   ranges   from   zero   to    130   deg. 


Fahr.  have  been  known,  giving  rise  to  very  severe  conditions. 
The  discussion  of  the  paper  was  participated  in  by 
Messrs.  A.  H.  Dyson,  D.  Fullerton,  F.  Beagles,  G.  Deakin 
and  A.  H.  Babcock.  Mr.  I-'ullerton  described  several  meth- 
ods of  reinforcing  decayed  poles,  one  of  which  consists  in 
placing  a  concrete  band  about  the  weakened  part.  Refer- 
ence was  also  made  to  the  "California  splice,"  which  is 
formed  by  lashing  to  the  tops  of  short  poles  two  pieces  of 
timber  about  4  in.  by  6  in.  by  means  of  an  angle  iron,  straps 
and  bolts.  This  form  of  splice  has  come  into  quite  general 
use,  even  by  the  transmission  companies,  where  poles  of 
great  length  are  necessary.  This  splice  is  used  only  with 
square  poles.  The  telephone  and  telegraph  companies  ex- 
perienced much  trouble  in  the  marshes  near  Stockton,  Cal., 
where  the  poles  are  set  in  peat  bogs ;  the  peat  catches  fire 
and  the  poles  are  burned  off  below  the  surface.  An  attempt 
was  made  to  remedy  this  difficulty  by  putting  a  0.5-in.  band 
of  concrete  around  the  pole  bases,  but  this  caused  such  rapid 
decay  that  the  evil  therefrom  was  almost  as  great  as  that 
from  the  peat  fires.  Mr.  Babcock  suggested  making  an 
annular  countersunk  rim  at  the  top  of  the  concrete  band 
and  filling  this  with  asphaltum  paint  to  prevent  decay.  Mr. 
Beagles  told  a  very  peculiar  experience  on  the  telephone 
line  between  Truckee  and  Lake  Tahoe,  Cal.,  in  which 
region  the  copper  wires  seem  to  be  attacked  by  a  gas  which 
permeates  the  air  and  causes  a  green  scale  to  form  on  the 
conductors,  eventually  destroying  them.  The  gas  cannot 
be  detected  by  any  ordinary  methods  and  would  furnish  a 
theme  for  careful  investigation. 

AUTOMATIC    CALL    DISTRIBUTION    IN    TELEPHONE    OFFICES. 

Mr.  Alfred  H.  Dyson  presented  a  paper  on  "The  Applica- 
tion of  Automatic  Selecting  Devices  to  Telephone  Multiple 
Switchboards,"  setting  forth  theoretically  the  results  to  be 
expected  from  substituting  automatic  call  distributers  in 
place  of  the  usual  answering  jacks  and  cord  circuits,  in 
manually  operated,  common-battery,  multiple  switchboards. 
The  author  concluded  that  operating  costs  will  be  decreased 
in  all  cases  by  the  use  of  the  automatic  call  distributers, 
and  that  the  first  cost  of  equipment  will  be  less  in  single- 
office  exchanges  of  6750  lines  or  more  and  in  multi-office 
exchanges  of  4300  lines  or  more.  He  also  claims  that 
changes  from  manual  to  automatic  operation  can  be  ac- 
complished without  disturbing  the  service  in  any  way  or 
impairing  its  efficiency. 

Messrs.  G.  Deakin,  D.  Fullerton,  H.  Y.  Hall  and  A.  H. 
Griswold  discussed  the  paper,  but  owing  to  the  very  limited 
time  an  extended  discussion  could  not  be  gone  into. 

PARALLEL     OPERATION     OF     ALTERNATING-CURRENT     STATIONS. 

A  paper  by  Mr.  J.  W.  Welsh  contained  a  discussion  of 
the  parallel  operation  of  alternating-current  generators  and 
alternating-current  stations  feeding  energy  into  a  common 
system.  By  means  of  vector  diagrams  the  author  under- 
took to  show  that  when  the  cross-circuit  interconnecting 
two  alternating-current  generators  is  made  up  of  both  the 
resistance  and  reactance,  the  adjustment  of  the  field  strength 
causes  a  transfer  of  load  proportional  to  the  resistance  com- 
ponent of  the  cross-current,  and  adjustment  of  the  governor 
on  the  prime  movers  causes  a  transfer  of  load  propor- 
tional to  the  reactance  component.  He  stated  that  wattless 
current  is  transferred  by  field  adjustment  in  proportion  to 
the  reactance  component  of  the  cross-current  and  is  trans- 
ferred by  governor  adjustment  in  proportion  to  the  re- 
sistance component.  He  concluded  that  it  is  possible  to 
secure  any  desired  sharing  of  the  load  and  of  the  wattless 
current  between  two  units  operating  in  parallel  by  a  proper 
proportioning  of  the  voltage  of  each  unit,  either  by  field 
strength  or  prime  mover  governor  adjustment.  In  deriving 
his  unusual  conclusions,  the  author  made  no  attempt  to  take 
info  consideration  the  effect  of  the  inherent  load  charac- 
teristics upon  the  relative  time-phase  positions  of  the  gener- 
ator voltages. 


looS 


I'.  I.  I'.  (J  1  K  i  L  A  L     W  UK  1.  IJ. 


\'()l.,     59,      Xl;       Ky 


Mr.  Welsh's  paper  was  di.sciisscd  by  Messrs.  W.  V.  Lyuii, 
UN.  Mall,  I'.  .M.  Dowiimji  and  W  .  .\.  I  lillel)raii.l.  Mr. 
l-yoii,  III  a  wrilleii  discussiun,  ilisagreed  with  the  author, 
saying  that  the  examples  as  cited  ditl  not  agree  with  prac- 
tical conditions  except  where  the  power- factor  of  the  sys- 
tem is  unity.  Mr.  Lyon's  cimtrihution  went  considerably 
into  iletail,  showing  vectorially  his  dilTerence  of  opinion. 
Mr.  Hall  took  issue  with  the  statement  of  the  author  that 
either  by  field  or  governor  adjustment  it  is  possible  to 
distribute  the  loads  between  generators  operating  in  par- 
allel. Mr.  Mali  stated  that  this  conclusion  is  true  only  in 
the  case  of  direct-current  machines,  and  that  the  division 
of  load  between  alternating-current  generators  depends 
absolutely  upon  the  machine  characteristics  and  not  upon 
tlie  setting  of  the  field  rheostats — the  actual  division  of  the 
load  depending  upon  the  governor  setting.  Mr.  Downing 
agreed  with  Mr.  Hall  as  to  governor  setting  being  the 
proper  way  of  adjusting  the  division  of  load  between  alter- 
nating-current generators.  He  also  stated  that  the  Pacific 
Gas  &  l"'lectric  Company,  of  San  Francisco,  is  operating 
about  twenty  hydroelectric  plants,  ranging  from  20,000  kw 
down,  in  parallel  and  that  the  division  of  load  is  controlled 
by  means  of  governor  adjustment  and  the  wattless  com- 
ponent taken  care  of  entirely  by  means  of  synchronous  con- 
densers with  voltage  regulators  located  near  the  center  of 
load.  Mr.  Hillebrand,  of  Corvallis,  Ore.,  likewise  expressed 
the  opinion  that  in  practical  cases  the  field  adjustment  has 
very  little  to  do  with  the  division  of  load  between  alter- 
nators, though  in  an  isolated  case  of  two  small  alternating- 
current  generators  the  load  can  be  controlled  to  some  extent 
by  that  means. 

In  closing  the  discussion  of  his  paper  the  author  said 
that  his  conclusions  had  been  somewhat  misunderstood,  as 
he  did  not  intend  to  convey  the  idea  that  if  the  engine 
governors  were  blocked  a  division  of  the  load  could  be 
affected  by  adjusting  the  field  rheostats,  but  that  he  had 
assumed  that  the  governors  would  automatically  admit 
sufficient  steam  or  water  to  allow  the  generators  to  keep 
their  emfs  in  time-phase,  in  which  case  the  regulation  of 
the  field  strength  determines  the  division  of  the  load. 

THE    LOSSES    IN    A    HYDROELECTRIC    SYSTEM. 

Mr.  J.  D.  Ross  presented  a  paper  in  which  was  given  an 
analysis  of  the  losses  and  efficiencies  in  the  system  of  the 
Seattle  Municipal  Light  &  Power  plant,  as  determined  by 
measurements  and  calculations.  The  calculations  given 
were  based  on  the  average  for  the  year  191 1  and  were 
expressed  in  percentage  of  the  penstock  input.  The  loss 
in  the  penstock  itself  was  2.31  per  cent,  in  the  waterwheels 
it  was  37.81  per  cent,  in  the  generators  3.78,  in  the  exciters 
1.26,  in  generating-station  lighting  0.33,  in  step-up  trans- 
formers 2.14,  in  transmission  lines  0.72,  in  step-down  trans- 
formers 1.32,  in  the  station  lamps,  motors,  etc.,  0.66.,  in 
the  motor-generator  and  direct-current  circuits  0.82,  in 
2400-volt  feeder  regulators  0.34,  in  15,000-volt  lines  0.18, 
in  15,000-volt  transformers  1.47,  in  2400-volt  primary  cir- 
cuits 0.99,  in  2400-volt  distributing  transformers  2.64,  in 
cluster  lighting  transformers  0.35,  in  series  street-lighting 
transformers  0.25,  in  secondary  circuits  of  the  commercial 
system  1.49,  in  cluster  lighting  secondaries  0.25.  The 
street-lighting  line  loss  was  0.44  per  cent  and  the  loss  in 
customers'  meters  0.48.  The  over-all  efficiency  of  the  plant 
throughout  the  year  was  39.5  per  cent. 

The  Seattle  plant  is  a  hydroelectric  system  delivering 
water  to  two  1500-kw  Pelton  units  and  two  500-kw  turbine 
units,  operating  under  a  6oo-ft.  head  through  two  pipes  ap- 
proximately 3.5  miles  long.  The  energy  is  transmitted  at 
60,000  volts  through  two  lines  to  Seattle,  a  distance  of  38.7 
miles,  and  is  distributed  at  15,000  volts  and  2400  volts  for 
use  by  approximately  20,000  customers  and  for  the  city 
street  lighting. 

The  paper  was  discussed  by  Messrs.  S.  J.  Lisberger,  L. 
Harza,  J.  B.  Fisken,  H.  Y.  Hall,  B.  Howes  and  O.  B.  Cold- 
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well.  Mr.  Lisberger  c-laime<l  that  such  items  as  station  li;;ht- 
ing  should  iKJl  lie  included  in  the  losses,  but  should  r.iilici 
be  charged  to  operating  expenses.  Mr.  Ilar/.a  said  that  ir 
almost  every  case  waterwheels  entirely  lo(j  large  for  the 
generators  are  selected,  the  result  being  excessive  l(jsse> 
at  light  loads. 

I'l<\(  IKAI     JOINT-I'OI.E    CON.STKUCTION. 

The  Los  Angeles  method  of  joint-pole  construction,  whic 
has  been  successfiUly  used  for  five  years,  was  described  ii 
A  paper  by  Mr.  J.  IC.  MacDonald.  A  working  agreeiiieni 
was  executed  by  nine  companies  operating  in  a  given  tirri 
lory,  the  executive  power  being  assigned  to  a  coimnitlec 
acting  without  compensation.  This  connnittee  is  composei 
of  one  representative  from  each  member  company,  all  rcpre 
sentatives  having  similar  authority,  regardless  of  the  pole: 
owned  by  the  company  represented.  In  the  combinatioi 
use  of  existing  poles  selection  is  made  of  the  most  salisfac 
tory  poles  in  the  location  where  it  is  desired  to  make  th( 
combination,  and  the  owner  of  the  existing  poles  charge: 
the  combining  parties  a  proportional  interest  in  the  pole; 
at  a  rate  fixed  by  the  committee.  New  pole  lines  are  con 
structed  by  one  of  the  parties  in  such  a  manner  as  to  bi 
suitable  for  combination  use,  and  this  party  then  charge 
other  parties  a  fixed  rate  for  occupying  the  poles  in  casi 
they  wish  to  do  so.  The  success  of  the  combination  metho< 
seems  to  be  attributable  to  the  absence  of  coercion,  no  com 
pany  joining  the  combination  unless  in  each  instance  it  i 
found  to  be  to  its  advantage  to  do  so.  During  the  pas 
five  years  combinations  have  been  made  on  21  270  poles- 
and  it  is  estimated  that  the  number  of  poles  eliminated  ex 
ceeds  30,000.  The  length  of  the  average  pole  in  conihina 
tion  use  has  been  found  to  be  43  ft.  * 

Those  who  discussed  the  paper  were  Messrs.  A.  H.  (iris 
wold,  O.  B.  Coldwell,  S.  J.  Lisberger,  P.  M.  Downing,  J.  B 
Fisken  and  Gano  Dunn.  Mr.  Griswold  expressed  the  belie 
that  the  various  pole  users  will  be  compelled  to  get  to 
gether  in  the  near  future  and  adopt  some  general  polic; 
of  joint-pole  ownership,  because  if  they  do  not  public  serv 
ice  commissions  will  adopt  drastic  and  silly  measures  bear 
ing  on  the  subject.  Mr.  Coldwell  remarked  that  the  greates 
obstacle  in  the  path  of  the  general  adoption  of  a  joint-pol 
policy  by  the  operating  companies  is  the  adjustment  0 
liability  clauses.  Mr.  Lisberger  said  that  the  most  seriou 
objection  to  joint-pole  use  is  due  to  the  hazard  resultini 
from  high-voltage  lines  coming  down  on  the  low-voltag 
distributing  systems.  He  cited  an  instance  in  Oakland 
Cal.,  where  the  11,000-volt  lines  of  the  Pacific  Gas  &  Elec 
trie  Company  came  down  on  the  same  company's  low-volt 
age  lines,  completely  clearing  several  poles  of  eight  feeders 
thereby  causing  a  serious  interruption  of  service.  He  be 
lieves  that  a  proper  solution  of  the  impending  difficultie 
resulting  from  so  many  pole  lines  is  to  place  everythin; 
underground,  and  toward  this  end  the  cities  should  co 
operate  with  the  companies. 

SELECTION    OF   A    WATERWHEEL   UNIT. 

The  features  "entering  into  the  particular  design  of  ■ 
waterwheel  which  will  best  meet  the  conditions  under  whicl 
it  is  to  be  operated  were  discussed  in  a  paper  by  Mr.  O.  B 
Coldwell.  The  author  outlined  the  elementary  hydrauli' 
principles  and  briefly  described  the  different  available  type 
of  waterwheels.  He  stated  that  the  choice  and  design  0 
a  particular  type  of  runner  to  suit  some  given  fixed  condi 
tion  can  best  be  based  on  what  is  known  as  the  specifi 
speed  of  the  runner,  which  is  defined  as  the  speed  at  whici 
the  runner  will  operate  when  delivering  unity  horse-powe 
under  unity  head.  A  consideration  of  the  factors  enterin; 
into  the  design  of  waterwheel  runners,  and  of  tests  whic! 
have  been  made  on  various  designs,  shows  that  the  bes 
efficiencies  can  be  obtained  when  the  specific  speeds  hav 
values  ranging  between  40  and  50.  Attention  was  called  t' 
a  large  number  of  the  principles  which  cannot  be  over 
looked  when  selection  is  made  of  a  wheel. 
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riic  discussion  was  participated  in  by  Messrs.  L.  llarza, 
P.  M.  Downing,  V.  W.  Greisscr,  J.  l\.  iMskcn  and  J.  1). 
i^oss.  Mr.  Harza  emphasized  tlie  necessity  of  co-opera- 
ion  between  the  purcliaser  and  the  manufacturer  in  order 
0  select  a  design  best  suited  for  each  particuhir  case. 

M.TERNATING-CUKKENT    SYSTEMS    OF    UNDEKGROUNI)    UISTKIUU- 
TION. 

Messrs.  S.  J.  Lisberger  and  C.  J.  Wilson  presented  a 
)aper  giving  the  details  relating  to  the  constructive  features 
ind  operating  characteristics  of  the  alternating-current  sys- 
:em  of  underground  distribution  of  the  Pacific  Gas  &  Elec- 
ric  Company.  They  stated  that  the  design  and  operation 
)f  such  a  system,  as  compared  with  a  direct-current  system, 
)resents  no  serious  difficulties  provided  suitable  sectional- 
zing  devices  are  used  on  the  high-voltage  parts  of  the 
lystem.  Safety  to  the  workmen  and  continuity  of  service 
leniand  the  use  of  more  reliable  apparatus  on  an  alter- 
lating-current  system  than  is  required  on  a  direct-current 
lystem.  The  experience  of  the  above-mentioned  company 
vith  a  system  the  load  on  which  aggregates  12,000  kw 
;hows  that  such  a  system  can  be  operated  with  good  success. 

Messrs.  E.  G.  Allen,  J.  B.  Fisken,  W.  J.  Wakeman,  S.  B. 
"lark,  J.  W.  Welsh  and  S.  C.  Lindsay  joined  briefly  in  the 
liscussion  of  the  paper,  Mr  Fisken  expressing  the  desira- 
)ility  of  low  voltage  as  against  high  voltage  for  sign  lamps. 

UNDERGROUND    DISTRIBUTING    SYSTEMS. 

The  underground  distributing  systems  of  the  Portland 
lailway,  Light  &  Power  Company  were  described  in  a 
)aper  by  Mr.  S.  B.  Clark.  This  company  makes  use  of 
hree  classes  of  cables — high-tension.  6oo-volt  and  120- 
40-volt.  All  of  the  high-tension  cables  operate  at  11,000 
nits,  the  6co-volt  class  includes  railway  feeders  and  tie 
ines,  and  the  120-240-volt  cables  are  for  the  three-wire 
idison  system.  The  system  as  a  whole  contains  a  total 
if  113  miles  of  cable  of  different  sizes,  50  miles  of  trunk 
luct,  51  miles  of  distributing  duct  and  6  miles  of  service 
luct.  The  paper  contained  a  detailed  description  of  the 
naterial  required  and  method  of  making  a  splice  in  a 
:oncentric  i,ooo,ooo-cifC.  mil  cable. 

Unfortunately,  the  time  was  so  limited  that  justice  could 
lot  be  done  to  the  discussion  of  Mr.  Clark's  paper,  though 
klessrs.  J.  B.  Fisken,  S.  J.  Lisberger,  S.  C.  Lindsay,  E.  G. 
\llen  and  J.  W.  Welsh  had  a  few  words  to  say  bearing  on 
he  subiect. 


ACCOUNTING  MEETING  OF   THE  EMPIRE    STATE 
GAS  &  ELECTRIC  ASSOCIATION. 


A  meeting  of  the  Empire  State  Gas  and  Electric  Asso- 
:iation  was  held  at  the  Country  Club,  Schenectady,  N.  Y., 
)n  April  26.  Tt  was  devoted  to  the  discussion  of  the  subject 
)f  the  uniform  system  of  accounts  used  by  the  companies  in 
iccordance  with  the  order  of  the  Public  Service  Commis- 
lions  of  the  First  and  Second  Districts. 

The  meeting  was  called  to  order  at  10:15  a.m.  by  Mr. 
r.  G.  M.  Thomas,  Long  Island  City,  who  referred  to  the 
purposes  of  the  meeting  as  announced  in  the  call.  The 
dca  of  the  accounting  committee  was  to  find  out  if  there 
\re  any  inconsistencies  in  the  present  classification  and,  if 
50,  to  get  them  in  shape  to  be  presented  to  the  commission 
vith  constructive  suggestions  for  modifications  to  eliminate 
:hcni.  Other  questions  which  the  committee  wanted  to  have 
liscussed  were  amortization  and  the  clearing  of  fixed 
;apital. 

Mr.  Thomas  called  upon  the  accounting  conunittec  for  a 
specific  statement  of  matters  which  it  was  desired  to  take 
ip.  Mr.  E.  W.  Poole,  of  Syracuse,  responded  first  for  the 
ronimittec.  He  outlined  the  work  which  had  been  done  by 
;he  committee  since  the  last  annual  meeting  of  the  associa- 
:ion.  Meetings  have  been  held  to  consider  questions  arising 
,n  reference  to  the  uniform  svstem. 


Mr.  W.  ('.  \\  ishart,  statistician  of  the  New  York  Public 
Service  (  oinnnssion.  Second  District,  was  then  called  upon 
and  explained  the  conditions  under  which  modifications  in 
the  law  would  have  to  be  made.  .According  to  the  law, 
notice  of  alterations  by  the  connnission  in  the  required 
method  of  keeping  the  accounts  is  to  be  given  at  least  six 
months  before  they  are  to  take  effect.  If  changes  were  de- 
sired in  the  year  beginning  Jan.  i,  191 3,  they  would  have  to 
be  requested  of  the  connnission  in  sufficient  time  to  permit 
consideration  and  action  by  July  i,   1912. 

Mr.  J.  C.  DeLong,  of  Syracuse,  said  that  the  question  of 
any  changes  that  might  be  desired  should  be  considered  by 
the  companies  without  delay  and  information  regarding 
them  should  be  sent  directly  to  the  association.  The  sub- 
ject was  of  sufificient  importance  to  justify  another  meeting 
to  consider  the  matter. 

In  response  to  the  request  of  the  chairman,  several  ques- 
tions regarding  the  classification  of  accounts  were  raised. 
Mr,  Herman  Russell,  of  Rochester,  said  that  the  Rochester 
Railway  &  Light  Company  manufactures  both  water  and 
coal  gas  and  in  order  to  ascertain  the  costs  of  both  kinds 
it  was  necessary  to  separate  the  accounts.  He  suggested 
that  the  system  make  provision  for  such  a  separation. 

A  question  was  asked  regarding  the  account  to  which 
expenses  of  a  representative  of  the  production  department 
should  be  charged.  Mr.  Poole  said  he  thought  this  expense 
sjiould  be  charged  to  some  production  account.  It  should 
be  charged  to  the  same  account  as  the  salary. 

Mr.  E.  C.  Scobell,  of  Rochester,  chairman  of  the  account- 
ing committee,  in  presenting  further  the  details  of  the  re- 
port of  the  ciommittee,  said  that  only  one  answer  had  been 
received  in  response  to  the  circular  of  inquiry.  He  thought 
that  the  object  of  the  trip  of  an  official  of  a  department 
should  indicate  the  account  to  which  the  expense  should  be 
charged.  An  official  of  the  company  made  a  trip  as  a  repre- 
sentative of  the  company  and  therefore  his  expenses  were 
part  of  the  general  expenses,  li  his  trip  was  made  for  a 
specific  purpose,  the  cost  could  be  charged  to  miscellaneous 
gas  or  electric  expense.  However,  the  object  of  the  trip 
should  govern  the  charge. 

T.  W.  Summers,  of  Ithaca,  said  that  he  had  not  found 
any  account  which  provided  for  repairs  of  an  office  build- 
ing. It  was  stated  that  this  item  had  been  overlooked  in 
the  system  of  accounts. 

Mr.  J.  A.  Brucker,  of  Schenectady,  tliought  that  it  might 
be  well  to  have  a  general  miscellaneous  expense  account  in 
the  various  divisions  of  operating  expenses.  He  referred 
to  an  instance  of  a  building  which  was  used  for  different 
departments  and  thought  that  the  expense  of  heating,  etc.. 
should  be  apportioned  among  these  departments. 

Mr.  H.  M.  Edwards.  New  York,  said  that  he  would  rather 
see  that  expenditure  treated  as  a  general  expense. 
Wherever  a  utility  has  a  general  relation  to  all  departments 
he  would  rather  treat  its  cost  as  a  general  expense. 

Mr.  Scobell  said  it  was  necessary  to  bear  in  mind  whajt 
the  commission  was  trying  to  accomplish  in  the  system  of 
accounts  and  that  the  disposition  of  charges  should  be  made 
in  accordance  therewith. 

Mr.  Edw^irds  then  brought  up  the  subject  of  the  creation 
of  a  new  committee,  including  the  present  accounting  com- 
mittee, to  take  up  the  large  questions  concerned  in  the  sys- 
tem of  accounts. 

Mr.  H.  W.  Peck,  of  Schenectady,  said  it  seemed  as  if  the 
association  had  not  taken  as  much  interest  in  the  system  of 
accounts  as  it  should.  The  fact  that  only  one  letter  was 
received  in  answer  to  the  request  of  the  connnittce  showed 
that  the  members  had  not  considered  the  subject  carefully. 
He  hoped  that  when  the  subject  was  considered  again  the 
members  would  appreciate  their  responsibility  in  the  matter. 

Mr.  W.  W.  Freeman,  of  Brooklyn,  said  that  accounting 
should  reveal  the  facts  regarding  the  operations  of  the 
company.  When  a  question  regarding  the  classification  of 
accounts  had  arisen  he  had  told  the  accounting  department 


I'.  L  1-:CTK1CA  L     W  UK  1.1) 


Vol..  59,  No.  19, 


to  u.sr  lis  own  jiulyiiifiii.  If  there  was  room  for  discretion 
under  the  system  as  prescribed,  the  discretion  should  be 
with  the  comjiauy.  If  the  association  woidd  show  that  there 
are  certain  elements  in  the  accounts  that  tend  to  confuse, 
he  was  sure  the  commission  would  be  ready  to  consider 
su},'f;estions.  He  thought  that  the  treatment  of  depreciation 
and  amorti/ation  was  beyond  the  discretion  of  the  com 
mission.  If  matters  of  this  nature  arose,  involving  business 
discretion  or  business  management,  he  thought  that  the 
commission  would  expect  a  request  for  changes  to  come 
from  the  managers  and  owners  of  properties  rather  than 
from  one  department  of  the  company. 

Mr.  j.  T.  Ilutcliings.  of  Rochester,  said  he  tell  that  the 
men  in  the  operating  departments  did  not  really  appreciate 
the  benelits  they  could  receive  from  the  accounting  depart- 
ment. The  accounting  department  was  not  a  production 
department,  but  simply  recorded  the  facts  in  such  a  way 
as  to  enable  the  operating  officials  to  operate  more 
efficiently.  A  lack  of  sympathy  with  this  purpose  was  detri- 
mental to  the  affairs  of  the  company.  Officials  were  likely 
to  lose  sight  of  the  fact  that  money  spent  in  accounting 
was  the  same  as  money  spent  in  buying  coal.  He  thought 
that  the  object  of  sending  an  official  to  a  convention  or  to 
any  city  to  make  an  investigation  of  operating  practices 
was  to  make  him  a  better  operating  official,  to  fit  him  to 
reduce  his  costs  and  to  lead  him  to  see  that  the  company 
was  not  run  for  one  department  but  as  a  whole.  The  object 
of  a  trip  of  this  nature  was  to  make  the  entire  company 
render  more  efficient  service.  An  official  of  one  depart- 
ment must  lose  his  identity  for  the  good  of  the  whole. 

It  was  then  moved  that  the  meeting  recommend  to  the 
executive  committee  the  appointment  of  a  special  committee 
composed  of  accounting  officers,  owners,  managers  and 
operating  officials,  and  including  the  present  accounting 
committee,  to  consider  the  subject  of  general  and  detailed 
changes  in  the  system  of  accounts.  A  report  is  to  be  made 
in  writing  to  the  members  of  the  association. 

The  associations,  after  passing  the  resolution,  adjourned 
for  lunch,  which  was  served  at  the  Country  Club. 

The  afternoon  session  was  devoted  to  the  consideration 
of  detail   questions  arising  under   the   system   of  accounts. 


BOSTON  MEETING  OF  THE  A.  E.  S. 


A  note  on  the  twenty-first  general  meeting  of  the  Ameri- 
can Electrochemical  Society  in  Boston  from  April  18  to  20 
appeared  in  our  last  issue.  Below  are  given  abstracts  of 
papers  and  discussions  presented  on  the  first  day. 

UNIFORMITY  OF  ELECTROCHEMICAL   CALCULATIONS. 

A  paper  on  "Uniformity  in  Electrochemical  and  Electro- 
thermal Calculations,"  by  Dr.  Carl  Hering,  of  Philadelphia, 
Pa.,  was  the  first  one  presented  at  the  Thursday  session. 
The  paper  urged  simplicity  and  uniformity  in  such  terms, 
units,  expressions,  etc.,  as  are  involved  in  calculations  of 
this  kind,  and  the  specific  simplification  recommended  by 
the  author  is  to  use  as  practical  units  some  decimal  multiple 
of  the  corresponding  absolute  watt. 

All  power,  no  matter  in  what  form  it  is,  should  be  repre- 
sented in  terms  of  watts  or  kilowatts.  All  forms  of  energy 
should  be  measured  in  terms  of  the  watt-hour  instead  of  in 
the  calories,  thermal  units,  etc.  A  third  recommendation  is 
to  adopt  the  thermal  ohm  as  the  unit  of  thermal  resistance. 
The  thermal  ohm  is  that  resistance  which  allows  i  watt  of 
heat  to  flow  when  the  difference  of  temperature  is  one 
Centigrade  degree.  A  table  of  conversion  factors  was 
given. 

The  paper  was  discussed  by  Messrs.  Griffin,  Richards  and 
Whitney. 

THERMAL  RESISTIVITY  AND  TEMPERATURE. 

A  second  paper  by  Dr.  Carl  Hering  dealt  with  "Effects  of 
the  Variations  of  Thermal  Resistivities  with  the  Tempera- 


ture." The  author  first  di.scnssed  the  problem  in  general 
and  then  gave  a  detailed  mathematical  an.ilysis.  One  oi  the 
chief  residt.-.  of  the  analysis  of  the  flow  of  heat  throiit;li  a 
thermal  conductor  the  two  ends  of  which  arc  held  at  dilitr 
ent  temperatures,  based  on  the  assumption  that  the  thermal 
conductivity  increases  in  ])roportion  to  the  aijsoiule  tempi  ra- 
ture,  is  as  follows : 

The  proi)er  mean  value  of  the  thermal  resistivity  or  con- 
ductivity for  llie  conductor  as  a  whole  is  the  value  for  the 
mean  of  the  two  extreme  temperatures.  The  mean  of  tht 
two  extreme  values  of  the  resistivity  would  give  a  resist- 
ance far  to(j  high,  but  for  conductivities  this  mean  is  cor- 
rect. This  applies  not  only  to  conductors  of  uniform  sec- 
tion, but  also  to  those  that  (lare  like  the  parts  of  cubical  01 
spherical  shells. 

In  the  discussion  Mr.  bitzGerald  thought  that,  in  vitfl 
of  the  complicated  conditions  which  govern  heat  losses  b^ 
radiation,  convection  and  conduction,  it  would  be  unsafe  to 
depend  on  calculations  based  on  our  present  data  and  thai 
it  is  preferable  to  depend  on  experimental  results.  Messra 
Whitney,  Richards,  Miller,  Duschak,  Arsem,  Richardson 
Sadtler,  Thwing  and  Bray  also  contributed  to  the  discus- 
sion, m 

HEAT    INSULATION.  ^^ 

A  paper  on  ''Experiments  on  Heat  Insulation'"  was  pre- 
sented by  Mr.  F.  A.  J.  FitzGerald,  of  Niagara  Falls,  N.  Y. 
The  object  of  the  investigation  carried  out  at  the  Fitz- 
Gerald &  Bennie  laboratories  is  to  determine  by  compara- 
tively simple  experiments  what  materials  for  furnace  walls 
give  the  minimum  loss  of  heat. 

The  paper  gave  a  preliminary  account  of  a  series  of  com- 
parative experiments  made  with  various  refractory  brick.' 
(fire  brick,  silica  brick,  alundum  brick,  silicon  carbide  brick 
ordinary  red  building  brick,  magnesia  brick).  The  results 
were  given  in  a  series  of  diagrams,  showing  the  heat  losses 
from  a  furnace  in  watts  as  ordinates  and  the  temperatures 
as  abscissas. 

The  paper  was  discussed  by  Messrs.  Hering,  Amberg 
FitzGerald  and  Kohn. 

HEAT    INSULATION. 

A  paper  by  Mr.  C.  P.  Randolph,  of  the  General  Electr 
Company,  dealt  with  "The  Thermal  Resistivity  of  Ii 
sulating  Materials." 

The  method  of  measurements  was  described  and  the  re- 
sults were  given  in  a  table  for  the  following  materials: 
different  kinds  of  asbestos,  mineral  wool,  steel  wool,  "pop- 
lox,"  woolen  fibers,  "fire  roll,"  cotton,  quartz,  etc.  In  the 
table  printed  herewith  only  a  few  of  the  results  for  asbestos 
are  given.  The  author's  table  in  the  paper  is  quite  exten- 
sive. T  is  the  temperature,  R  the  resistivity  in  thermal 
ohms  per  centimeter  cube. 


Ill 


S5  per  cent  magnesia-asbestos  (the  experiments  be 
ing  made  in  the  order  given) 

"Air-cell"  asbestos  (chars  at  300  deg.  C.) 

"Long-fiber  asbestos"  (dried  at  350  deg.  C.) 


T. 


R. 


100 

1475 

200 

1508 

300 

1503 

400 

1430 

500 

1425 

100 

1091 

200 

1008 

300 

900 

500 


The  paper  was  discussed  by  Messrs.  Hering,  Skinner  and 
Richards. 

FURNACE  ELECTRODES. 

A  paper  by  Mr.  R.  Turnbull,  of  Welland,  Ontario,  deal\ 
with   "Furnace   Electrodes,   Practically   Considered."     Tl 
mixture   used    in    the    manufacture    of    amorphous    carbc 
electrodes  is  some  kind  of  carbon  mixed  with   pitch  ai 
tar.     This,  after  being  well  mixed  together,  is  molded 
some  special  apparatus  to  the  desired  form  and  then  bakec 
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a  furnace  in  a  non-oxidizing  atmosphere.  J'he  early 
oublcs  in  electrode  manufacture  were  due  to  the  fact  that 
le  results  obtained  under  apparently  identical  conditions 
ere  by  no  means  uniform. 

The  author  thinks  this  was  due  to  the  use  of  the  wrong 
irbon  material.  Petroleum  coke  was  first  used,  but  did 
)t  work  well.  This  was  afterward  replaced  by  retort 
irbon,  which  gave  better  results,  but  as  the  retort  carbon 
as  collected  from  gas  works  all  over  the  world  a  homoge- 
;ous  article  could  not  be  counted  upon.  It  was  only  when 
ithracite  coal  came  into  use  that  real  progress  was  made, 
ery   important   progress   has   been   made   in   recent  years 

the  construction  of  much  larger  and  stronger  electrodes. 

TEMPERATURE   OF   SILICON    CARBIDE   FURNACES. 

A  paper  by  Mr.  L.  E.  Saunders,  of  the  Norton  company, 
ive  an  account  of  temperature  measurements  in  the  silicon- 
rbide  furnace  on  a  commercial  scale.  The  paper  was 
rticularly  interesting  as  it  checked  up  on  a  large  scale 
rmer  results  obtained  by  Tucker  and  Gillett  on  a  smaller 
boratory  scale. 
The  results  are  as  follows : 


Fire-Sand 
(Limits). 

Crystalline  Silicon 
Carbide  (Limits). 

Form- 
ation 
Deg.  C. 

Decompo- 
sition into 

Crystalline  Formation 
SiC.             Deg.  C. 

Decompo- 
sition into 
C  and  Si. 

ckerand  Lampen,  1906. . . . 
ne,  corrected  by  Gillett. . .  . 
ett,  1911 

1650 
1500 

1540±30 
1600  ±50 

1950 

1830 
1820  ±20 
1840  ±30 

1950 

1830 
1820  ±20 
1840±30 

2220 

2220 

2220±20 

nders,  1912 

2240±5 

Mr.  Saunders'  paper  was  discussed  by  Messrs.  Bancroft, 
nberg,  Lidbury,  Burgess,  Thwing,  Whitney,  Tucker, 
chards  and  Kohn. 

GAS    CIRCULATION    IN    ELECTRIC    REDUCTION. 

A  paper  with  the  above  title,  by  Dr.  Joseph  W.  Richards, 
Lehigh  University,  discussed  the  method  of  gas  circula- 
m  practised  at  the  Jernkontoret  electric  shaft  furnace  for 
y-iron  reduction.  Dr.  Richards  concludes  that  artificial 
s  circulation  should  be  dispensed  with.  The  arch  of  the 
jcible  of  the  furnace  should  be  protected  by  water-cooled 
ites.  The  limestone  flux  should  be  calcined  before  putting 
:o  the  furnace.  The  shaft  of  the  furnace  should  be  pro- 
ied  with  auxiliary  heating  to  maintain  its  contents  at  or 
out  400  deg.  C. 

The  paper  was  discussed  in  two  communications  by  Mr. 
;ffler,  of  Sweden,  and  Mr.  Noble,  of  California. 

SUPPLY  OF  ENERGY  TO  ELECTRIC  FURNACES. 

A  paper  by  Mr.  W.  Sykes  dealt  with  the  supply  of  energy 

electric  furnaces   for  refining  iron  and  steel.     A  great 

velopment  is  to  be  expected  in  this  field  in  the  near  future, 

t  "before  it  can  be  entirely  successful  it  will  undoubtedly 

necessary  to  modify  certain  features  in  the  construction 

as  to  allow  of  using  larger  furnaces  than  are  now  em- 

)yed." 

The  author  first  discussed  some  features  of  arc  furnaces 
-'  ■  iphasized  that  the  reactance  must  be  limited  as  much 
ible  and  that  before  handling  larger  currents  some 
ucturaJ  changes  will  be  necessary  to  avoid  running  the 
nductors  close  to  iron  supports,"  etc.,  and  also  to  reduce 
eir  length. 

As  to  induction  furnaces  with  a  low  power-factor,  he 
commended,  in  the  case  of  a  new  installation,  to  install 
aerators  with  a  large  kilovolt-ampere  rating  compared 
th  the  size  of  the  prime  movers.    If  the  generating  plant 


is  already  installed,  two  other  methods  are  available.  One 
is  to  use  a  motor-generator  set  with  a  low-frequency  gen- 
erator, or  one  of  large  kilovolt-ampere  rating,  and  the 
other  to  use  a  synchronous  condenser  which  will  compensate 
for  the  low  power-factor  of  the  furnace. 

Resistance  furnaces  can  be  used  for  steel  refining  only  in 
limited  sizes,  on  account  of  the  difficulties  of  handling  the 
very  large  currents  necessary. 

After  a  brief  discussion  of  the  electric  pig-iron  furnace 
the  author  dealt  with  the  cost  of  energy  generation  from 
water  or  coal  and  emphasized  that  the  cost  of  energy  is  by 
no  means  the  principal  item  in  the  expense  of  electric  steel 
refining. 

ELECTRIC   FURNACE   FOR    HEATING    UAKS   AND    lilLLETS. 

Mr.  Thaddeus  F.  Baily  presented  a  paper  on  "T'^urther 
Development  of  Electric  Furnaces  for  Heating  Bars  and 
Billets"  from  actual  practice.  The  furnace  of  which  par- 
ticulars were  given  has  an  output  rating  of  276  lb.  of  metal 
per  hour  and  the  kilowatt-hour  consumption  is  0.25  per  lb. 
The  metal  is  charged  at  60  deg.  Fahr.  and  discharged  at 
2360  deg.  Fahr.,  the  time  in  the  furnace  being  twenty 
minutes. 

HIGH-TENSION     EQUIPMENT     FOR     ELECTROCHEMICAL     PLANTS. 

Mr.  J.  Rattray  Wilson,  of  Niagara  Falls,  presented  a 
paper  reviewing  the  various  features  of  the  now  thoroughly 
standardized  high-tension  part  of  the  electrical  equipment 
of  electrochemical  plants,  the  chief  requirements  of 
arrangement  and  construction  being  "foolproofness"  and 
easy  accessibility. 

In  the  vicinity  of  Niagara  Falls  the  energy  is  delivered 
at  a  tension  of  from  11,000  to  12,000  volts,  and  until  re- 
cently it  was  all  brought  to  the  consumer's  premises  on 
overhead  cables.  On  the  American  side  the  overhead  con- 
struction is  largely  being  done  away  with,  the  conduit  sys- 
tem taking  its  place.  This  alteration  saves  a  great  deal  of 
trouble,  as  it  eliminates  to  a  very  large  extent  the  heavy 
surging  from  lightning  or  other  external  causes.  Details 
of  the  wiring  and  the  protection  devices  of  the  high-tension 
circuit  were  given.  Great  stress  was  laid  on  the  necessity 
of  installing  as  heavy  and  good  a  main  oil  circuit-breaker 
as  possible.  In  connection  with  the  transformer  installa- 
tion the  use  of  a  water  rheostat,  placed  between  the  dis- 
connecting switches  and  the  transformers,  was  recom- 
mended, a  special,  single-pole,  oil  circuit-breaker  being  used 
to  short-circuit.  Where  transformers  have  to  be  started 
under  full  load  this  rheostat  is  of  great  importance  and 
convenience. 

In  a  communicated  discussion  Mr.  J.  L.  Harper  explained 
in  detail  why  at  the  present  time  it  is  believed  to  represent 
good  judgment,  in  all  except  long  overhead  lines,  to  con- 
sider most  protective  devices  as  causing  more  trouble  than 
they  are  worth,  to  make  a  study  of  the  factory  ends  of  the 
distributing  lines  in  order  to  produce  a  minimum  of  fluctua- 
tions, surges  or  unbalancing  conditions,  and  to  develop  and 
use,  both  in  the  central  station  and  at  the  receiving  end  of 
the  lines,  switches  having  a  rating  commensurate  with  the 
whole  rating  of  the  generating  plant  back  of  them. 

Abstracts  of  the  papers  and  discussions  at  the  Friday 
and    Saturday   sessions   will    appear    in   a    following    issue. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


NEW    YORK    COMMISSION,    FIRST    DISTRICT. 

For  the  first  time  in  its  history  the  Public  Service  Com- 
mission for  the  First  District  has  gone  into  court  to  ask 
for  .a  writ  of  mandamus  to  compel  obedience  to  its  orders. 
The  case  was  that  of  the  Bridge  Operating  Company,  which 
the  commission  recently  ordered  to  reduce  its  rates  of  fare 
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lur    local    iraiispoitalion    uvir    tlu-     \\  illiaiii.slnnK     iWulyt-. 

I  Ins  coiiipaiiv,  iiiultT  a  contract  with  tlic  city  made  by  llic 
briilyt-  coiinnissioncr  in  1904,  is  charging  3  cents  for  a 
single  ritle  over  tiie  bridge  anil  5  cents  for  two  rides,  its 
re'iorts  to  the  connnission  showed  that  for  the  last  two 
years,  on  a  cajjital  of  $io().oo(),  it  had  been  earning  112  per 
oiiii.  After  public  hearings  the  connnission  issued  an 
order  directing  the  company  to  reduce  its  charges  lo  2 
cents  for  a  single  fare  or  three  tickets  for  5  cents.  The 
company  notilied  the  connnission  that  it  would  not  obey 
the  order  and  asked  for  a  rehearing.  The  connnission 
denied  the  rehearing  ami  directed  its  counsel  to  apply  to 
the  Supreme  Court  for  a  writ  of  mandamus  to  compel 
obedience  to  the  order.  Application  was  made  lo  the 
Supreme  Court  in  Brooklyn,  and  the  case  will  soon  \w 
hoard. 

riic  connnission  has  asked  the  Hoard  of  Kstimale  and 
.Apportionment  to  appropriate  $40,000  for  the  purpose  ol 
uistalling  additional  elevators  at  the  181  st  Street  station  01 
the  l?roadway  branch  of  the  subway.  In  1907,  the  first 
year  after  the  opening  of  the  181  st  Street  station,  there 
were  1,378.181  tickets  sold  at  the  station.  In  1911  the  ticket 
sales  had  grown  to  4.413,636  tickets. 

On  Tuesday  of  this  week  the  commission  will  open  bids 
lor  the  construction  of  Section  14  of  the  Lexington  Avenue 
subway.  This  section,  which  runs  under  the  Harlem  River, 
connects  the  Manhattan  part  of  the  Lexington  Avenue  sub- 
way with  its  extensions  in  the  Bronx.  The  subway  will  be 
carried  under  the  river  in  four  tubes,  either  of  steel  or  cast 
iron,  the  contractors  having  the  option  of  bidding  on  either 
type. 

NEW   YORK   COMMISSION',   SECOND   DISTRICT. 

The  Public  Service  Commission,  Second  District,  has 
ordered  a  general  inquiry  and  investigation  into  the  routing, 
service,  facilities,  rules,  regulations,  practices  and  methods 
and  the  condition  of  lines  and  cars  of  the  United  Traction 
Company  in  the  city  of  Albany  and  vicinity,  including  the 
traffic  between  Troy  and  Albany  and  'J'roy  and  Rensselaer. 

The  commission  has  made  an  order  requiring  the  Oswego 
River  Power  Transmission  Company  to  show  cause  before 
the  commission  at  Albany  on  May  27  why  it  should  not 
direct  its  counsel  to  commence  an  action  or  proceeding  in 
the  Supreme  Court  in  the  name  of  the  commission  for  the 
purpose  of  having  the  company  prevented  by  a  mandamus 
or  injunction  from  transmitting  electricity  over  and  across 
public  streets  and  selling  and  furnishing  the  same  to  per- 
sons and 'corporations  .in  the  city  of  Fulton  without  the 
permission,  consent  or  approval  of  the  commission.  On 
March  28,  191 1,  the  commission  denied  the  application  of 
the  company  for  permission  to  exercise  franchises  in  the 
city  of  Fulton,  and  the  Fulton  Light,  Heat  &  Power  Com- 
pany, which  now  serves  that  community,  has  complained  to 
the  commission  that  the  Oswego  River  company  is  actually 
transmitting  electricity  through  its  wires  and  selling  it  to 
persons  and  corporations,  and  has  asked  the  commission  to 
enjoin  and  prevent  that  company  from  doing  so,  further 
praying  that  the  company  be  required  to  remove  its  poles, 
wires  and  electrical  construction  from  the  city. 

The  commission  has  ordered  a  public  hearing  upon  the 
complaint  of  the  Postal  Telegraph-Cable  Company  against 
the  New  York  Telephone  Company,  alleging  that  the  tele- 
phone company  is  by  illegal  discrimination  diverting  to  the 
Western  Union  Telegraph  Company  telegrams  which  are 
intended  for  the  Postal  company. 

MASSACHUSETTS   COMMISSION. 

The  Gas  and  Electric  Light  Commission  recently  gave  a 
hearing  upon  the  petition  of  the  Lowell  Electric  Light  Cor- 
poration for  authority  to  issue  1534  shares  of  additional 
stock,  at  $150  per  share,  to  meet  the  cost  of  extensions  and 
improvements.  In  the  course  of  the  hearing  it  developed 
that  the  company  carries  a  bond  sinking  fund  as  a  liability. 
Another  point  raised  at  the  hearing  was  the  practice  of  the 
company  in  relation  to  charging  the  cost  of  electric  trucks 


iiM  Its  own  service  to  the  capital  account.  The  compaii 
recently  replaced  all  its  horses  and  wagons  by  elect ri 
trucks,  as  noted  in  the  Elccirical  World  of  April  20,  i).ig 
751,  and  marked  economies  have  resulted,  it  was  p(jinto 
out  that,  while  the  item  of  electric  trucks  was  includft 
in  the  statement  of  capital  expenditures  to  be  met  b 
•  lisposing  of  additional  stock,  the  company  asks  pcnnis 
sion  to  capitalize  only  $i75,o<}o  out  of  $2iO,0(mj  total  (jiiila 
for  additions  in  four  years.  ;\n  issue  <jf  bonds  wa  nu 
lavored  on  account  of  the  resulting  tendency  to  deprt-  tin 
selling  prife  of  the  stock.  It  was  claimed  that  the  coinpan' 
IS  administered  on  the  theory  that  an  addition  to  the  prop 
erty  is  an  appropriate  charge  to  capital,  but  its  renewal  0: 
replacement  is  not.  In  the  case  of  the  electric  trucks  ; 
deduction  was  made  for  the  salvage  of  the  horse-drawi 
r(|uipment.  Representatives  of  the  city  occupied  the  rest  0 
ihe  hearing,  speaking  in  opposition  to  an  increase  of  capita 
■  It  the  present  time.  In  the  course  of  the  discussion  Chair 
man  Barker  pointed  out  that  a  policy  of  providing  for  al 
extensions  out  of  income  is  in  conflict  with  the  policy  of  < 
steady  reduction  in  tlie  price  of  the  product. 

MARYr.ANn  COMMISSION. 

in  an  opinion  handed  down  last  Saturday  by  the  Mary 
land  Public  Service  Commission,  the  complaint  of  the  Baiti 
nuire  Electrical  Supply  Company  and  other  electrical  con 
tractors  against  the  Consolidated  Gas,  Electric  Light  ^ 
Power  Company  regarding  the  sale  by  the  latter  compan; 
of  electrical  appliances  and  the  wiring  of  houses  is  dis 
missed.  The  opinion  states  that  to  one  of  the  constituen 
companies  of  the  present  consolidation  the  right  to  do  th< 
business  complained  of  was  expressly  given,  and  that  unde 
the  terms  of  the  merger  this  right  inheres  in  the  presen 
company.  It  also  states  that  there  can  be  no  doubt  at  thi 
lime  that  the  general  public  benefits  by  the  operations  of  thi 
Consolidated,  whatever  may  be  the  effect  upon  the  in 
dividual  contractgrs.  As  to  the  argument  of  the  contractor 
tiiat  the  Consolidated  is  now  cutting  rates  and  will  mak 
up  the  losses  when  competition  shall  have  been  eliminated 
the  commission  says  that  the  public  service  law  applies  t' 
this  branch  of  the  company's  functions  as  well  as  to  tli 
others,  and  that  the  public  may  at  any  time  seek  redres 
before  the  commission  for  unfair  charges. 

The  commission  received  petitions  last  week  from  th 
Consolidated  Gas,  Electric  Light  &  Power  Company  ani 
the  Baltimore  County  Electric  Company  for  approval  0 
the  plans  of  the  Consolidated  Company  for  taking  over  th 
electric  properties  of  the  Baltimore  County  Company.  I 
it  proposed  that  the  Baltimore  County  Water  &  Electri 
Company  shall  sell  the  properties  to  the  Baltimore  Count 
Electric  Company  for  the  entire  issue  of  $150,000  in  capite 
stock  and  $221,000  in  first-mortgage  5  per  cent  forty-yea 
gold  bonds  of  the  latter  company,  and  thereupon  resell  th 
securities  thus  acquired  to  the  Consolidated  Company  fo 
cash.  This  will  give  the  Consolidated  complete  ownershi 
of  the  Baltimore  County  Electric  Company,  and  the  con 
mission  was  asked  that  the  latter  company  be  allowed  t 
lease  its  property  and  plant  to  the  Consolidated,  whic^ 
would  amount  to  amalgamation.  If  the  plan  is  approvet 
the  cash  realized  by  the  Baltimore  County  Water  &  Electri 
Company — $371,000 — will  be  applied  to  the  extensions  an 
betterments  of  the  water  plant  of  the  company. 

Hearings  in  the  case  of  the  Patapsco  Electric  &  Mam 
tacturing  Company  against  the  Consolidated  Gas.  Electn 
Light  &  Power  Company  were  concluded  last  week.  Attoi 
neys  for  both  companies  received  permission  to  subm 
briefs.  During  the  hearing  last  week  Mr.  Robert  Bigg 
attorney  for  the  Patapscd  company,  attempted  to  prove  th 
existence  of  a  connection  between  the  Consolidated  con 
pany  and  the  Mount  Washington  Electric  Company.  M 
Thomas  G.  Offutt,  president  of  the  latter  company,  denif 
that  the  Consolidated  company  manipulated  or  even  ii 
fluenced  its  rates. 


4av   II,  ii;i. 


ELECTRICAL     WORLD. 


1013 


VEKMONT   COMMISSION. 

The  I'ublic  Service  Conmiission  will  give  lieariiigb  in  the 
lear  future  on  applications  for  authority  to  issue  stock  or 
londs  in  the  cases  of  the  Clarendon  I'ower  Company,  the 
kirlington  Traction  Company  antl  the  Xevvport  Electric 
.ight  Company. 

NEVADA  COMMISSION. 

The  city  of  Ely  has  petitioned  the  Public  Service  Com- 
."iission  of  Nevada  for  a  reduction  of  the  rates  charged  by 
he  Ely  Light  &  Power  Company.  At  the  i)ublic  hearings 
n  Ely,  which  were  presided  over  by  Chief  Commissioner 
i.  E.  Bartine,  testimony  was  taken  for  four  days.  Among 
hose  examined  was  Mr.  L.  B.  Hedge,  chief  electrician  of 
he  Ely  Light  &  Power  Company,  who  testified  in  regard 
3  the  methods  of  valuing  the  property  and  making  rates. 
ir.  E.  Opdyke,  bookkeeper  for  the  company,  was  examined 
t  length  in  regard  to  the  methods  of  accounting.  County 
nd  city  tax  assessors  were  also  examined  in  regard  to 
roperty  values.  A  decision  is  not  expected  before  the 
liddle  of  July. 

CALIFORNIA   COMMISSION. 

The  Railroad  Commission  of  California,  which  is  vested 
,'ith  the  powers  of  a  state  public  service  commission,  has 
jsued  a  general  order  directing  any  public-utility  corpora- 
ion  which  may  have  raised  its  rates  since  Oct.  10,  191 1, 
D  restore  immediately  the  rates  which  were  in  existence 
t  that  time.  The  commission  points  out  that  by  the  public 
tilities  act  the  public  utilities  of  the  State,  other  than  coni- 
lon  carriers,  have  no  right  to  charge  rates  or  tolls  in 
xcess  of  those  actually  charged  on  Oct.  10,  191 1.  The 
revision  fixing  Oct.  10,  191 1,  as  the  date  on  which  the  act 
ecame  effective,  so  far  as  rate  raising  is  concerned,  was 
iserted  in  the  law  to  prevent  companies  from  raising  rates 
efore  the  Railroad  Commission  assumed  jurisdiction.  The 
ommission  actually  began  its  duties  as  the  general  public 
jrvice  commission  on  March  23,  1912,  and  any  public 
tility  which  subsequent  to  the  latter  date  has  collected  a 
ate  higher  than  that  in  effect  on  Oct.  10,  1911,  must  report 
le  facts  to  the  commission  immediately. 


Current  News  and  Notes 


DoHERTY  Managers  to  Meet  in  Denver. — The  annual 
inference  of  the  managers  of  the  properties  operated  by 
[.  L.  Doherty  &  Company  will  be  held  in  Denver,  June  4 
)  12  inclusive. 

*  *     * 

Covington  Oil  Engines. — On  page  964  of  our  issue 
ated  May  4  it  was  erroneously  stated  that  the  Covington 
il  engines  there  described  were  built  in  Covington,  Ky., 
le  engines  having  been  built  at  Covington,  Va. 

*  *     * 

Heating  Association  Convention. — The  National  Dis- 
■ict  Heating  Association  will  hold  its  fourth  annual  con- 
ention  in  Detroit,  Mich.,  on  June  25-27.  The  secretary  of 
le  association  is  Mr.  D.  L.  Gaskill,  Greenville,  Ohio. 

♦  *     * 

ExniuiTS  at  N.  E.  L.  A.  Convention. — Nearly  all  of  the 
vailable  seventy  booths  at  the  Seattle  convention  of  the 
national  l-llectric  Light  Association  have  already  been 
iken.  The  booth  area  covers  8150  sq.  ft.  in  the  State 
Lrmory.  The  secretary  of  the  exhibition  committee  is 
Ir.  Walter  Neumuller,  55  Duane  Street,  New  York. 

♦  *     * 

Telephone  Meters. — Prof.  E.  W.  Bemis,  expert  cni- 
loyed  by  the  city  of  Chicago  on  public-service  rates  and 
roblems,  has  declared  in  a  preliminary  report  that  in  his 
pinion  satisfactory  meters  to  record  the  number  of  tele- 


phone calls  from  measured-raie  stations  are  not  nuu  avail- 
able. He  recommended  that  tlic  city  take  no  action  at  the 
present  time  in  reference  to  the  installation  of  meters. 

*  ♦     ♦ 

De  Luxe  Street  Car. — In  the  issue  of  the  Electrical 
World  dated  April  27  it  was  stated  that  an  elaborately 
equipped  car  for  pleasure  parties  had  been  placed  in  service 
by  the  Pittsburgh  &  Butler  Street  Railway  Company.  We 
have  been  informed  since  that  date  that  this  car  is  owned 
and  operated  by  a  different  road  having  a  somewhat  similar 
name,  the  Pittsburgh,  Harmony,  lUitler  &  New  Castle  Rail- 
way Company. 

*  *     * 

Senate  Bii.i.  Regulating  W  ireless  Telegraimiv. — On 
May  7  the  .Senate  passed  a  bill  to  regulate  radio-communi- 
cation. This  measure  upholds  the  Berlin  convention,  which 
was  recently  ratified  by  the  Senate,  and  makes  it  necessary 
for  any  person,  company  or  corporation  within  the  jurisdic- 
tion of  the  United  States  that  desires  to  use  or  operate  any 
apparatus  for  wireless  communication  in  interstate  com- 
merce, or  on  any  vessel  of  the  United  States  engaged  in 
such  conunerce,  to  take  out  a  license  issued  by  the  Secretary 
of  Commerce  and  Labor.  Violation  of  the  act  is  made  a 
misdemeanor  punishable  by  a  fine  of  $500  and  confiscation 
of  the  apparatus.  Licenses  can  be  issued  only  to  citizens  of 
the  United  States.  The  President  receives  authority  to 
close  any  wireless  station  in  time  of  war  or  public  peril,  or 
to  appropriate  such  a  station  for  public  use.  Action  on  this 
bill  was  hastened  by  the  Titanic  disaster. 

International  Testing  Materials  Congress. — The 
sixth  congress  of  the  International  Association  for  Testing 
Materials  will  be  held  in  the  Engineering  Societies  Build- 
ing, New  York,  on  Sept.  2-7,  1912.  Delegates  have  been 
appointed  by  the  governments  of  Great  Britain,  l-'rance. 
Spain.  Sweden  and  Switzerland  and  by  numerous  engineer- 
ing societies  in  England  and  the  United  States.  On  the 
evening  of  the  opening  day  an  informal  reception  will  be 
held  under  the  joint  auspices  of  the  American  Society  for 
Testing  Materials,  the  American  Institute  of  Electrical 
Engineers,  the  American  Society  of  Mechanical  Engineers 
and  the  American  Institute  of  Mining  Engineers.  Over  150 
reports  and  papers  are  now  in  hand  or  promised,  about 
thirty-five  of  which  have  been  prepared  h\  .\mericans. 
The  congress  fee  will  be  $5  for  members  and  delegates. 
The  president  of  the  association  is  Dr.  Henry  M.  Howe,  and 
the  secretary  is  Mr.  H.  F.  J.  Porter,  i  Madison  Avenue, 
New  York. 

*  *     * 

Suit  for  Dissolution  of  Steel  Corporation. — Hearino;s 
were  begun  on  May  6  in  the  custom  house,  New  York,  in 
the  suit  of  the  government  for  dissolution  of  the  United 
States  Steel  Corporation,  before  Henry  T.  Brown,  tlie 
examiner  appointed  by  the  federal  court  for  the  district  of 
New  Jersey.  The  contention  made  by  the  government  in 
this  suit  is  that  all  the  principal  companies  which  were 
merged  into  the  United  States  Steel  Corporation  were 
themselves  combinations  in  restraint  of  trade.  Jacob  M. 
Dickinson.  ex-Secretary  of  War,  and  Henry  E.  Colton 
appeared  for  the  government.  Investigation  of  the  Ameri- 
can Steel  &  Wire  Company,  one  of  the  constituent  com- 
panies, was  first  taken  up.  and  the  defendants  admitted  that 
this  company  was  a  member  of  the  Wire  Rope  .\ssociation. 
the  Rubber-Covered  Wire  Association,  the  Horseshoe  Man- 
ufacturers' Association,  the  L^nderground  Power  Cal)le 
Corporation,  the  Bare  Copper  Wire  Association,  the 
Weather-Proof  and  Magnet  Wire  Association,  and  the 
Lead  Incased  Rubber  Cable  Association,  but  denied  that 
it  entered  these  associations  with  the  sanction  or  authority 
of  the  Steel  corporation.  Examination  of  the  relations  of 
the' constituents  will  be  made.  It  is  expected  that  the  hear- 
ings will  last  at  least  two  months,  and  that  the  suit  will  go 
ultimately  to  the  Supreme  Court. 


IUI4 


!•:  I.  \'.cv  k  1  CA  L    wo  l<  I.  I) 


Vol..  50,   No 


C  U.SMDI'UI.HAN    I'.l.tClKK    I  UMl'ANV   SkCIION  UK  N.  1'..  1-.  A. 

— ICniployees  of  the  Cosmopolitan  ICIcctric  Company  of 
Chicago  to  tilt'  number  of  150  accepted  the  company's  in- 
vitation lu  dinner  on  May  2  and  formed  the  Cosmopolitan 
I'.lectric  (.oinpany  Section  of  the  National  h'.lectric  Li}i;ht 
Association,  under  the  leadership  of  Mr.  II.  K.  Niesz,  j^en- 
eral  manager  of  the  company.  i'hc  section  has  now  150 
mrmhers.  It  will  meet  monthly  and  is  demonstrating  its 
capacity  for  work  and  play  by  establishing  a  library  in  the 
power  house  and  by  organizing  a  baseball  nine.  The 
section  otlicers  are:  Chairman,  Mr.  James  II.  Delany; 
vice-chairman,  Mr.  Edward  Gilroy;  secretary,  Mr.  C.  F. 
Urown;  treasurer,  Mr.  H.  A.  Weigle ;  executive  com- 
mittee, the  officers  named  and  Messrs.  C.  B.  Johnson,  Ira 
Hampton  and  C.  Wickham.  This  is  the  third  company 
section  of  the  N.  E.  L.  A.  to  be  organized  in  Chicago,  the 
others  being  connected  with  the  Commonwealth  Edison 
Company    ami    the    Public    Service    Company    of    northern 

Illinois. 

*  ♦     * 

liiK  Relation  of  Light  to  Shaijow  and  Color  in  De- 
siGM. — At  a  special  joint  meeting  of  the  New  York  Chapter 
of  the  American  Institute  of  Architects  and  the  New  York 
Section  of  the  Illuminating  Engineering  Society  on  May  2 
a  paper  by  Messrs.  Henry  Hornbostel  and  Bassett  Jones, 
Jr.,  entitled  "The  Relation  of  Light  to  Shadow  and  Color 
in  Design,"  was  presented  and  strikingly  illustrated  by 
means  of  models,  color  booths  and  stereopticon  views.  The 
paper  contained  an  excellent  presentation  of  the  facts  and 
relations  upon  which  architectural  beauty  depends,  special 
empliasis  being  placed  upon  harmony  in  design.  By  means 
of  models  illuminated  with  light  coming  from  various  direc- 
tions it  was  shown  that  the  effectiveness  of  design  depends 
to  a  surprising  extent  upon  the  direction  from  which  the 
light  is  obtained,  while  diffusion  of  light  has  the  effect  of 
flattening  and  destroying  the  beauty  of  unicolored  relief 
work.  By  means  of  colored  screens,  pigments  and  colored 
papers  the  authors  showed  the  effect  of  both  additive  and 
subtractive  combinations  of  colors,  the  tendency  m  the 
former   case   being   toward    white    and    in    the   latter   case 

toward  black. 

*  *     * 

Prize  Contest  Instituted  by  the  George  Montefiore 
Foundation. — A  recent  communication  from  the  Associa- 
tion of  Electrical  Engineers  composed  of  alumni  of  the 
Montefiore'  Electrotechnical  Institute,  of  Liege,  Belgium, 
announces  the  competition  for  a  prize  to  be  awarded  in 
1914  by  the  "Foundation  George  Montefiore  Levi."  The 
prize,  which  is  awarded  triennially  and  was  first  bestowed 
in  191 1,  is  for  the  best  original  paper  on  the  advancement 
in  electrical  science  or  the  progress  in  the  electrical  arts. 
A  sum  of  150,000  francs  has  been  set  aside,  at  3  per  cent 
annual  interest,  of  which  the  income  is  available  for  the 
prize.  Award  will  be  made  by  a  jury  of  ten  electriCaf  engi- 
neers, consisting  of  five  Belgians  and  five  foreigners. 
Those  who  are  interested  can  obtain  a  circular  giving  full 
information  by  addressing  O.  De  Bast,  president  of  the 
Montefiore  Institute.  The  last  meeting  of  the  Montefiore 
jury,  as  alluded  to  above,  was  in  September,  191 1,  at  Liege, 
Belgium.  It  was  ably  presided  over  by  Professor  Eric 
Gerard,  of  the  Montefiore  Electrotechnical  Institute.  The 
other  four  Belgian  electrical  engineers  were  Messrs.  Ban- 
neux,  de  Bast,  Libert  and  Roselle.  The  five  foreign  elec- 
trical  engineers   were   Messrs.    Boucherot,    Ciconia,   Kapp. 

Kennelly  and  Kitler. 

*  *     * 

SOCIETY  MEETINGS. 

Stein metz  N.  Y.  E.  S.  Lecture. — At  a  meeting  of  the 
New  York  Electrical  Society  to  be  held  in  the  Engineering 
Societies  Building,  New  York,  on  May  15  Dr.  C.  P.  Stein- 
metz  will  deliver  a  lecture  on  Wave  Motion. 


.\.\.\UAL  C  uNVENTio.N  oi  1.  1',.  S. —  Tlic  aunual  conventicjn 
of  the  Illuminating  h'ngincering  Society  for  1912  will  be 
held  at  Niagara  halls,  Canada,  on  dates  not  yet  .selected. 
Mr.  Norman  Macbeth  has  been  appointed  chairnian  of  iIp 
convention  conujiittce. 

>t<     *     * 

Canadian  Electkical  Association  Convention. — The 
igi2  convention  of  the  ("anadian  Electrical  Association  will 
be  held  at  Chateau  Laurier,  CJttawa,  on  Wednesday,  Thurs- 
day and  I'riday,  June  19-21.  The  secretary  of  the  associa- 
tion is  Mr.  T.  S.  Young,  220  King  Street  West,  Toronto. 

*  *     ♦ 

A.  S.  M.  ]l.  New  York  Meeting. — Various  methods  of 
iccording  and  reproducing  speech  with  particular  reference 
to  the  increase  of  practical  efficiency  in  handling  dicta- 
tion in  offices  will  be  discussed  in  a  paper  to  be  presented 
by  Mr.  A.  J.  McFauI  before  the  American  Society  of 
Mechanical  Engineers  in  New  York  on  May  14. 

*  *     * 

A.  I  E.  E.  Convention. — The  headquarters  of  the  Amer- 
ican Institute  of  Electrical  Engineers  during  its  annual  con- 
vention, to  be  held  from  June  24  to  28,  will  be  at  Hotel 
Somerset,  Boston.  A  committee  on  hotel  arrangements,  of 
which  Mr.  L.  D.  Gibbs,  39  Boylston  Street,  Boston,  is 
chairman,  will  take  full  charge  of  the  hotel  accommoda- 
tions for  the  members  and  guests  of  the  Institute. 

*  *     * 

Rate  Research  for  N.  E.  L.  A. — At  the  last  meeting  of 
the  rate  research  committee  of  the  National  Electric  Light 
Association,  held  in  New  York,  the  report  to  be  presented 
at  the  Seattle  convention  was  ordered  printed.  The  com- 
mittee also  decided  to  be  represented  in  the  Commercial 
Section  exhibit  at  the  convention.  An  informal  dinner  for 
the  member-company  assistants  of  the  committee  will  be 
given  in  Seattle  on  June  11. 

*  *     * 

Washington  Meeting  of  the  A.  I.  E,  E. — The  Wash- 
ington Section  of  the  American  Institute  of  Electrical 
Engineers  postponed  indefinitely  its  meeting  scheduled  for 
April  30  on  account  of  the  death  of  Vice-president  Parsons 
of  the  General  Electric  Company.  Mr.  Charles  W.  Stome, 
manager  of  the  lighting  department  of  the  General  Electric 
Company,  was  to  have  addressed  the  section  on  the  subject 
of  Some  Problems  in  Substation  and  Central  Station 
Operation. 

Los  Angeles  Aqueduct  Transmission. — An  important 
step  toward  the*- construction  of  transmission  lines  to  bring 
electrical  energy  from  the  hydroelectric  development  of  the 
Los  Angeles  Aqueduct  into  that  city  was  taken  on  April  26, 
when  the  Board  of  Public  Works  of  Los  Angeles  applied  to 
the  United  States  government  for  rights  of  way  across 
government  lands  for  transmission  of  electric  energy  and 
for  telephone  lines  in  Kern  National  Forest,  a  part  of  the 
National  Forest  Reservation  and  also  in  the  Independence 
land  district.     The  application  covered  about  180  miles  of 

rights  of  way. 

*  *     * 

Illuminating  Engineering  Society,  Philadelphia 
Section. — The  Philadelphia  Section  of  the  Illuminating 
Engineering  Society  will  hold  its  regular  monthly  meeting 
at  1000  Chestnut  Street  on  Friday,  May  17,  at  8  p.  m.,  af 
which  time  there  will  be  the  annual  election  of  sectior 
officers  for  the  year  1912-1913.  The  paper  of  the  evening 
will  be.  delivered  by  Prof.  A.  J.  Rowland,  on  The  Essentia^ 
Principles  of  Illumination,  embracing  Talk  No.  4  on  "Calcu- 
lation of  Illumination"  and  Talk  No.  5  on  "Principles  .0I 
Photometry."  These  talks  will  be  illustrated  by  practica 
demonstrations  and  lantern  slides  and  will  complete  th< 
course.  Preceding  the  meeting  a  special  dinner  will  b( 
served  at  the  Bingham  Hotel  at  6  p.  m. 
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^EW  HYDROELECTRIC  PLANT  OF  THE 
SHAWINIGAN  WATER  &  POWER  CO.     H. 


00,000- Volt  Transmission  System  of  the  New  Hydro- 
electric Development  at  Shawinigan  Falls 
and  Substation  Details. 


7-MJle  Transmission  Line  Erected  in  Seven  Months— Construc- 
tion Details  of  Steel  Tower  Line  Carrying  19-Strand, 
250,000-Circ.  Mil  Aluminum  Conductors— Sub- 
station   Transforming   and    Auxiliary 
Equipment     Safety  Measures. 


By  Julian  C.  Smith  and  F.  T.  Kaei.in. 

DURING   last   year   the    Shawinigan    Water   &    Power 
Company  completed  its  second  hydroelectric  power 
development  at  Shawinigan  Falls,  with  transmission 
ines    and    substation    at    Montreal.      This    new    plant    was 
[escribed  in  the  issue  of  May  4.     The  present  article  gives 
.  description  of  the  transmission  system  and  the  substation. 

transmission  line. 

The  two  100,000-volt  transmission  lines  from  Shawinigan 
"alls  to  Montreal  have  each  a  normal  capacity  of  12,500  kw. 
rhe  transmission  Ime  is  87  miles  long  and  is  erected  on  a 
trivate  right-of-way  100  ft.  wide,  with  867  steel  towers. 
rhe  three  wires  of  each  circuit  are  arranged  in  vertical 
•lane  on  each  side  of  the  tower  and  carried  on  suspension 
nsulators.  The  vertical  spacing  of  the  wires  is  8  ft,  and 
onductors  consist  of  19-strand  aluminum  cable.  250,000 
ire.  mil.  For  lightning  protection  two  galvanized  stranded 
teel  cables  of  ^-in.  diameter  are  strung  on  the  top  cross- 
,rm  of  the  towers  about  32  ft.  apart. 

TOWERS. 

There  were  two  types  of  standard  towers  used,  a  light- 
ection  tower  and  a  heavy-section  or  strain  tower.  The 
tandard  distance  between  towers  is  520  ft.,  but  there  are 
pans  across  the  rivers  up  to  1400  ft.  with  special  high 
owers.     Every   tenth    tower   is   a.  strain    tower.      The   in- 


Flg.    17 — Transposition    Tower. 

iulators  on  the  strain  towers  are  of  the  same  type  as  the 
egular  suspension  insulators,  but  of  eight  units  instead  of 
ieven.  The  standard  tower  has  a  total  height  of  70  ft.  7  in. 
md  at  the  base  is  19  ft.  x  19  ft.  square.  It  weighs  4800  lb. 
rhe  strain  towers  are  a  little  shorter,  but  otherwise  of  the 


same  general  construction  and  dimensions  as  the  light 
towers.  Their  weight  is  6200  lb.  The  towers  are  made  up 
entirely  of  open-hearth  steel,  hot-galvanized.  All  the  fit- 
tings and  bolts  used  in  connection  with  the  towers  are  also 
galvanized.  The  light  towers  are  designed  to  stand  a  breast 
pull  of  15,000  lb.  applied  across  or  along  the  lines  at  the 


Fig.     18 — Section    of    Transmission     Line. 

intersection  of  the  upper  cross-arm  at  the  level  of  insulator 
supports,  and  the  heavy-section  towers  will  stand  a  pull  of 
30,000  lb.  The  light-section  towers  have  been  used  in 
spans  up  to  650  ft.  and  on  angles  less  than  2  deg.  For 
longer  spans  and  greater  angles  heavy-section  towers  have 
been  used,  and  for  angles  greater  than  60  deg.  special  angle 
towers  have  been  used. 

Each  tower  is  grounded  with  a  copper  wire  connected  to 
the  steel  by  means  of  a  Dossert  rail  bond.  The  ground  plate 
consists  of  a  copper  plate  embedded  in  pulverized  charcoal. 
All  steel  towers  are  anchored  on  each  leg  to  a  concrete 
foundation  6  ft.  deep  and  3>4  in.  square  at  the  bottom, 
tapering  to  a  square  or  round  top  of  about  15  in.  in 
diameter.  The  tower  legs  are  bolted  to  this  concrete 
foundation  with  two  13^-in.  steel  bolts,  which  extend  the 
whole  length  of  the  6  ft.  of  concrete  foundation. 
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Fig.     19 — Combination    Tower. 

The  foundations  for  the  strain  and  special  lowers  are 
of  the  same  type,  but  proportionately  heavier.  The  maxi- 
mum sag  fpr  the  standard  span  is  215/2  ft.  and  the  minimum 
clearance  between  wire  and  ground  24  ft.  In  stringing 
wires   dvnamometers  have  been   used   to  check   the   actual 
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stresses   with    tlu-   ralciilatrd    stross   ami   also   to   (Uli-rmiiic  buildiiij;  tlirou^jli  ])rojfctiiij4  hoods.      I  lie  (general  lay-(jul  of 

sa^  at  certain  temperatures.     I'or  the  loii^  spans  across  the  the     hi^h-teiision     wiriiijj,    circuit-breakers,    discoiuiccting 

river  \'o.  oco  11.  iV  ."^^    copper  cable  has  bei-ii  ustd  in  order  switches,  etc.,  is  similar  to  that  in  the  power  house.     Kach 

to  decrease  the  sag.  transmission  line  with  its  high-tension  wiring  in  the  station, 


Fig.    20 — High-Tension     Busbar     Room     in    Terminal    Station    at 
IVIalsonneuve,    Montreal. 


Fig.    22 — Line     Entrance     Bushings,     Disconnecting     Switches    and 
Choke    Coils. 


The  work   on   the   transmission   line   was   started   at   the  step-down   transformer,   low-tension   busbar,   etc.,   forms  a 

end  of  February,   191 1,  and  completed  Oct.  15,  and  power  separate  unit,  and  its  apparatus  are  separated  from  those 

at  100.000  volts  was  transmitted  for  the  first  time  on  Nov.  of  the  other  units  by  partition  walls.    The  substation  is  built 

9,  1911.  for  three  three-phase,  12,500-kva  transformers  to  step  down 


Fig.  21 — Elevation  of  Terminal   Station  at   Maisonneuve,   Montreal. 


SUBSTATION  AT  MAISONNEUVE. 

At  the  end  of  the  two  transmission  lines  a  substation 
for  reducing  the  tension  to  12,500  volts  was  erected.  This 
substation  is  located  on  Orleans  Avenue  in  Maisonneuve,  a 
suburb  of  Montreal.     The  two  transmission  lines  enter  the 


the  tension  from  85,000  volts  to  12,500  volts.     At  presen 
only  two  transformers  are  installed. 

The  station  is  equipped  with  a  75-ton  hoist  to  facilitat' 
the  handling  of  the  transformers.  The  transformers  cai 
be  rolled  out  by  means  of  a  truck  to  the  end  of  the  buildinj 
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where  this  hoist  is  installed.  I'hc  first  floor  of  the  station 
is  occupied  on  one  side  by  transformers  and  electrolytic 
lightninj^  arresters  and  on  the  other  side  by  12,500-volt 
buses  and  disconnecting  switches  for  the  feeders. 

SUIiSTATION    liUS   STKUCTUKE. 

These  low-tension  busbars  are  separated  from  each  other 
and  from  the  adjacent  bars  by  heavy  concrete  barriers.    All 


Fig.     23 — Transmission     Line     Tower,     Light     Section. 

parts  of  the  equipment,  such  as  busbars,  busbar  chambers, 
etc.,  are  covered  by  asbestos  doors,  which  are  locked  in 
positien,  but  which  can  be  readily  removed  in  case  it  is 
necessary  to  get  inside  the  busbar  chambers.  The  busbar 
chambers  and  disconnecting  switches  are  designed  so  that 
the  only  exposed  live  parts  are  not  less  than  about  8  ft.  from 
the  floor.  There  is  ample  room  for  a  man  handling  these 
knife  switches  to  get  a  sufficient  distance  away  so  that  in 
case  of  trouble  he  will  not  be  injured. 

SUBSTATION  SAFETY   MEASURES. 

Another  detail  involving  the  safety  of  the  operators  and 
the  proper  operation  of  the  station  is  the  locking  of  the 
12,000-volt  switches.  The  ordinary  knife  switches  may  be 
thrown  open  by  reason  of  the  reaction  which  takes  place 


Fig.    24 — High-Tenslon     Disconnecting    Switches    and     Oii     Switch. 

between  the  current  passing  through  the  blade  and  the 
magnetic  field  which  is  generated  around  the  blade.  These 
switches  are  occasionally  opened  up  at  the  time  they  carry 
the  maximum  current,  and  the  results  are  that  the  switches 
and  the  surroundings  are  often  very  badly  damaged  by  the 


intense  heat  of  the  arc.  This  lock-type  switch  is  locked  in 
the  closed  position  by  a  kind  of  wedge,  which  at  the  same 
time  forces  the  contacts  together  and  thereby  assures  that 
the  switches  will  operate  at  a  low  temperature  and  will  not 
be  thrown   out   under  heavy   current. 

CONTROL. 

The  main  operating  room  is  on  the  second  floor.-    Here 
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Fig.   25 — Auxiliary    Transformer    Switches. 

the  operator  controls  the  transformer  circuits,  the  100,000- 
volt  oil  switches  on  the  transmission  line  and  transformers 
from  the  benchboard.  Directly  behind  the  operator  are 
mounted  totalizing  panels  which  show  by  indicating  and 
graphic  recording  meters  the  total  amount  of  power  sup- 
plied by  each  transformer  unit  to  the  outgoing  feeders. 

Mounted  along  the  room  opposite  groups  of  feeder 
switches  are  the  panels  controlling  the  different  feeders. 
Each  of  these  feeders  is  equipped  with  a  little  device  which, 
if  the  switch  trips  out.  will  light  a  lamp  on  the  benchboard 
and  at  the  same  time  ring  the  bell  to  bring  the  operator's 
attention  to  the  fact  that  the  switch  has  tripped  out.     There 


Fig.     26 — 12,500-kva     Step-Down     Transformer. 

are  also  two  extra  panels  and  two  extra  oil  switches  on  the 
12,500-volt  side,  which  are  provided  to  take  care  of  what 
are  called  tie  lines  between  the  old  terminal  station  and 
the  new  one. 

The  old  terminal  station  is  supplied  from  the  old  power 
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Iiinisc    at    Sliaumiijaii    lalK    witli    ^V' ^'.vcU-    oiicijiy    and    is  afford  easy   facilities   for  disconnecting  circuits  in  case  of 

equipped  witli   motor  j^enerators  to  change  the   frequency  trouble  or  when  temporary  connections  are  required. 

from  ^\a  to  <)o  cvclf.s.     .Ml  the  (K)-cyck'  energy  from  the  old 

and  new  suhstat'icm  is  delivered  to  the  Montreal  Light.  Heat  suii.station  au.\ii.i.m(y  K(juii'mknt. 

&   Powrr   ("omi)any    for    fiirtlu-r  distribution,      in   order   to  In  the  basement  is  located  the-  au.\iliary  c(|uipmcnt,  ccjii- 

join   the   two  substations   togi-ther.   it   is   necessary   to  syn-  .sisting  of  a  storage  battery   for  operating  the  oil  switches 


Fig.  27 — Auxiliary  Transformers. 

chronize  the  two  stations,  aitd  therefore  the  tie  switch 
panels  in  the  new  station  are  equipped  with  synchronizing 
lamps  and  synchroscopes. 

It  is  interesting  to  note  that  the  water-power  stations, 
which  are  located,  measured  along  the  transmission  line,  a 
distance  of  170  miles  apart,  are  synchronized  by  an  operator 
in  Mentreal,  who  has  no  control  over  the  voltage  and  fre- 
quency of  either  station  other  than  by  informing  the  men 
in  the  stations  as  to  the  conditions  desired.  As  a  matter  of 
fact,  this  synchronizing  is  done  without  any  difficulty  at 
all,  and  in  two  or  three  minutes  after  the  switches  are  set 
ready  for  synchronizing  the  final  switch  can  be  closed  and 
the  two  stations  operated  in  parallel. 

The  high-tension  wiring  consists  of   i-in.  copper  tubing 


Fig.  29 — Feeder  Disconnecting  Switches  and  12,500-Volt   Biises. 

in  case  of  an  interruption  of  the  main  circuit.  This  storage 
battery  consists  of  66  cells  having  a  normal  voltage  of  125 
volts  and  a  normal  discharge  rate  of  200  amp  for  one  hour. 
With  the  storage  battery  is  a  small  motor-generator  set 
which  can  be  used  for  the  operation  of  the  oil  switches  or 
for  charging  the  battery.  In  the  basement  also  are  the 
oil  tanks  for  transformer  oil  consisting  of  six  tanks  having 
a  capacity  of  5000  gal.  each.  There  are  also  two  small 
tanks  for  the  oil  switches  and  lightning  arresters. 

The  cells  in  which  the  high-tension  oil  switches  are  in- 
stalled are  provided  with  sewer  connections  and  provision 
is  made  so  that  in  case  of  an  explosion  of  the  tank  the  oil 
cannot  spread  outside  the  cell  but  can  escape  to  the  sewers. 
As  a  part  of  the  equipment  for  handling  the  oil  there  are 
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Fig.    28 — Low-Tension    Switchboard. 

and  the  low-tension  busbar  of  copper  bars  3  in.  x  34  i"-  AH 
the  connections  between  cables,  disconnecting  switches,  oil 
switches  and  low-tension  busbars,  also  between  disconnect- 
ing switches,  oil  switches  and  high-tension  busbars,  are 
made  with  Dossert  connectors.  These  connectors  form  a 
mechanical  connection  without  soldering.  They  save  con- 
siderable labor  and  time  in  the  erection  of  the  apparatus  and 


Fig.    30 — Feeder    Disconnecting    Switches. 

two  pumps,  the  main  centrifugal  pump  for  handling  the 
transformer  oil  from  the  tanks  up  to  the  transformers  and 
the  small  filter  press  outfit  for  filtering  and  drying  the 
oil.  The  pumps  for  circulating  water  to  the  transformer 
cooling  coils  are  installed  in  the  basement.  This  water  is 
taken  from  a  tank  outside  the  building  to  the  pumps  and  is 
forced  through  the  transformers  and  back  again  into  the 
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tank,  into  whicli  it  is  sprayed  for  tlic  purpose  of  cooling  it. 
The  substation  building  is  125  ft.  long,  80  ft.  wide  and  70  ft. 
high,  including  the  basement,  and  is  built  entirely  of  fire- 
proof material.  The  steel-work  construction  is  mostly  in- 
cased in  concrete.  The  partition  walls  around  the  100,000- 
volt  wiring  and  oil  circuit-breakers  are  of  reinforced  con- 
crete, and  the  outside  walls  are  of  brick.  The  work  on  this 
substation  was  started  last  April,  and  the  station  was  put 
into  operation  the  beginning  of  November. 

SUMMARY. 

The  main  turbines  and  exciter  turbines  in  the  power  house 
were  built  by  the  L  P.  Morris  Company,  Philadelphia,  Pa. ; 
the  generators  and  exciters  by  the  Canadian  Westinghouse 
Company,  Hamilton,  Ont.,  and  the  step-up  and  step-down 
transformers  by  the  General  Electric  Company,  Schenec- 
tady, N.  Y.  The  penstocks  were  made  and  erected  by  the 
John  Inglis  Company,  Toronto,  Ont.,  and  the  cranes  in  the 
power  house,  gate  house,  substation  and  the  skidway  car  and 
hoist  were  furnished  by  the  Whiting  Foundry  Company, 
Harvey,  111.  The  aluminum  cables  for  the  transmission  line 
were  made  by  the  Northern  Aluminum  Company,  Shawini- 
gan  Falls,  Quebec,  and  the  insulators  by  the  Ohio  Brass 
Company,  Mansfield,  Ohio.  The  transmission-line  towers 
were  furnished  by  the  Canadian  Bridge  Company,  Walker- 
ville,    ©nt. 

The  complete  hydroelectric  plant  was  designed  and  built 
by  the  engineering  staff  of  the  Shawinigan  Water  & 
Power  Company.  The  following  are  the  principal  en- 
gineering officers  of  the  Shawinigan  Water  &  Power  Com- 
pany:  Mr.  Julian  C.  Smith,  chief  engineer;  Mr.  F.  T. 
Kaelin,  assistant  chief  engineer;  Mr.  R.  J.  Beaumont,  chief 
draftsman,  and  Mr.  John  Morse,  operating  superintendent. 


LARGE     HYDROELECTRIC     DEVELOPMENTS     OF 
THE  NEW  ZEALAND  GOVERNMENT. 


COST  OF  CHANGING  TWO-PHASE  INDUCTION 
MOTORS  TO  THREE-PHASE. 


A  small  central  station  in  the  West  recently  changed  its 
entire  distribution  system  from  two-phase  to  three-phase, 
retaining  the  original  frequency  of  60  cycles.  This  made  it 
necessary  to  rewind  all  two-phase  motors  connected  to  the 
system.  There  were  ten  of  these  motors,  ranging  from 
2  hp  to  25  hp,  all  operating  at  220  volts.  For  the  benefit  of 
those  who  may  have  similar  problems  confronting  them  we 
publish  herewith  a  table  showing  the  actual  cost  of  doing 
this  work,  as  furnished  by  the  central  station  company. 

COST   OF  REWINDING   POLYPHASE   INDUCTION    MOTORS. 


New 

Miscel- 

Motor. 

Labor. 

Coils. 

laneous. 

Total 

5  hp, 

1200  r.p.m 

$11.92 

$45.00 

$2.64 

$59.56 

5  hp, 

1200  r.p.m 

19.08 

21.32 

3.52 

43.92 

0  hp. 

1200  r.p.m.* 

24.07 

16.82 

4.44 

45.33 

5  hp. 

1800  r.p.m 

3.56 

0.82 

4.38 

S  hp. 

1800  r.p.m 

2.40 

0.63 

3.03 

5  hp. 

1800  r.p.m 

2.40 

0.62 

3.02 

5  hp. 

1800  r.p.m 

2.40 

0.51 

2.91 

3  hp, 

1800  r.p.m.* 

7.47 

1.68 

9.15 

3  hp. 

1800  r.p.m 

1.60 

0.40 

2.00 

2  hp. 

1800  r.p.m 

3.78 

0.68 

4.46 

♦Extra  time  was  required  owing  to  errors  in  blueprints. 

The  winders  received  40  cents  per  hour  and  their«helpers 
from  34  cents  to  42  cents  per  hour.  The  motors  were  of 
two  standard  and  well-known  makes.  In  two  instances  the 
labor  costs  were  excessive,  as  noted  in  the  table,  because 
the  connections  as  shown  on  the  manufacturer's  blueprints 
were  in  error.  The  motors  of  10  hp  and  larger  were  re- 
wound with  new  coils,  while  thos6  of  5  hp  and  less  were 
reconnected.  The  grand  total  cost  was  $177.76  for  ten 
motors  with  a  combined  rating  of  78  hp,  or  $2.28  per  hp. 


Lake   Coleridge   Power  Station  to  Furnish  Energy  for 

Railway  Service,  Towing    of    Canalboats,  Street 

Lighting  and  Various  Industrial  Purposes. 


WORK  has  recently  been  commenced  (jn  the  first  of  the 
hydroelectric  power  schemes  of  the  New  Zealand 
government  to  be  put  in  hand  under  the  water- 
power  act  of  1903.  The  provisions  of  this  act  vest  the  right 
to  all  water-power  within  the  Dominion  of  New  Zealand 
in  the  government  and  confer  on  the  Minister  of  Public 
Works  the  necessary  powers  to  construct  and  operate 
hydroelectric  installations.  After  considerable  discussion 
the  government  decided  to  carry  out  the  development  works 
itself  in  preference  to  leasing  them,  and  the  "aid  to  water- 
power"  act  of  1910  authorized  the  government  to  raise  loans 
not  exceeding  $2,500,000  a  year  for  five  years  for  this  pur- 
pose. A  special  branch  of  the  Public  Works  Department 
was  established  to  carry  out  the  work  and  placed  under 
the  charge  of  Mr.  E.  Parry,  assisted  by  Mr.  L.  Birks. 

The  first  scheme  to  be  put  in  hand  is  the  Lake  Coleridge 
installation  for  the  supply  of  Christchurch  and  the  Canter- 
bury province.  The  headworks  for  this  development  are 
now  in  hand  and  specifications  have  been  prepared  and 
tenders  invited  for  the  necessary  plant  and  equipment. 

Lake  Coleridge  is  situated  in  the  Southern  Alps  and  is 
distant  about  70  miles  to  the  west  of  Christchurch.  Its  sur- 
face is  1667  ft.  above  sea  level.  It  is  10  miles  long  and  2J/2 
miles  wide  with  an  area  of  14  square  miles.  In  spite  of  its 
altitude  the  lake  does  not  freeze  and  its  shores  are  entirely 
free  from  driftwood  or  other  refuse.  The  outlet  of  the 
lake  is  at  the  western  end,  where  the  waters  discharged  from 
the  lake,  the  Harper  River  and  the  Wilberforce  River  unite 
to  join  the  Rakaia  River  further  down.  The  latter  river 
flows  eastward  parallel  to  the  lake  shore  and  separated 
from  it  by  a  ridge  ranging  from  ij/j  miles  to  2^  miles 
wide,  consisting  of  soft  shale  covered  with  glacial  drift  in 
a  matrix  of  clay.  The  riverbeds  have  an  average  fall  of 
30  ft.  to  the  mile,  and  from  the  lake  outlet  to  a  point  in 
the  Rakaia  opposite  the  eastern  end  of  the  lake  is  16  miles 
The  gross  head  available  at  this  point  by  piercing  the  sep- 
arating ridge  is  494  ft.,  the  flood  level  in  the  Rakaia  River 
being  1173  ft.  above  sea  level. 

The  lake  is  fed  by  four  streams.  River  Ryton,  Scamander 
Creek,  Simois  Creek  and  Coleridge  Creek,  the  total  average 
outflow  by  the  lake  stream  being  about  160  cu.  ft.  per  sec- 
ond. Owing  to  the  enormous  storage  area  of  the  lake  the 
flow  in  the  stream  is  very  steady.  The  power  available 
from  the  present  outflow  of  the  lake  is  thus  5000  kw  for 
continuous  working,  or  10.000  kw  on  a  50  per  cent  load- 
factor.  This  is  ample  for"  the  present  purposes,  but  for 
future  developments  it  can  be  increased  by  diverting  the 
outflow  of  Lake  Selfe  into  the  Ryton  River,  by  diverting 
the  Acheron  River  into  the  lake,  giving  an  additional  aver- 
age flow  of  50  cu.  ft.  per  second,  by  diverting  a  portion  of 
the  Harper  River,  with  an  average  flow  of  500  cu.  ft.  per 
second,  into  the  lake,  and  by  diverting  a  portion  of  the  Wil- 
berforce River  into  the  lake.  This  is  a  very  expensive  work, 
but  would  give  an  additional  supply  of  1000  cu.  ft.  per 
second. 

The  effective  storage  area  of  the  lake  can  also  he  in- 
creased by  raising  the  level  of  the  outlet  by  means  of  a 
dam.  The  ultimate  capacity  of  the  development  can  thus 
be  increased  as  required  to  50,000  kw  for  continuous  oper- 
ation or  double  this  amount  on  a  50  per  cent  load-factor. 
The  power  available  is  thus  ample  for  the  probable  demand 
in  the  Canterbury  district  for  many  years  to  come. 

The  water  will  be  conveyed  from  the  lake  to  the  river 
bank  by  a  tunnel  7260  ft.  long.  This  tunnel  will  be  semi- 
elliptic  with  a  curved  invert  and  will  be  8  ft.  high  and  8  ft. 
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wiik',  with  ail  area  ol  50  sq.  It.  Ilic  maxiimiiii  Ihnv  prt)- 
vidcil  for  is  ^jo  cii.  It.  per  second.  In  order  to  jjrovidc 
for  future  drv  elopiiuiits  the  crown  of  tlie  tunnel  at  the 
inlet  will  he  u  It.  helow  lake  level,  the  tuiniel  heing  WM)rkc(l 
under  thi.s  i)ressure.  The  j^rade  will  he  1  ft.  in  1000  ft., 
^.jivini;  a  total  fall  of  7  ft.  in  the  ienj^th  of  the  tunnel.  Head- 
ings are  heiny;  driven  to  determine  the  nature  of  the  ground. 
The  lake  end  is  in  shale  and  the  outlet  end  in  hard  shinj^lc 
and  clay.  The  entrance  to  the  tuiuiel  will  he  provided  with 
duplicate  jj;ates  and  screening  chamhers  so  dcsij^ned  that  the 
screens  will  he  accessible  at  any  time  without  cutting  off 
the  supply  and  that  the  pressure  on  the  gates  can  be  equal- 
ized before  raising.  The  tunnel  is  i)rovided  at  the  outlet 
end  with  a  surge  chamber  30  ft.  .scpiare  and  with  gates  and 
.screens  operated  on  the  same  princii)le  as  at  the  inlet.  This 
arrangement  entirely  dispenses  with  costly  mechanism  and 
yet  gives  complete  control  of  the  flow  in  the  tunnel.  The 
surge  chamber  is  designed  in  conjunction  with  the  gov- 
ernors, flywheels  and  reactors  of  tlie  generating  sets  so  as 
to  mininnzc  as  far  as  possible  the  disturbances  arising  from 
changes  in  the  load  and  to  enable  the  output  to  respond 
automatically  to  the  requirements  of  the  service. 

In  addition  to  the  surge  chamber  at  the  tunnel  outlet  a 
depression  in  the  surface  of  the  ground  midway  along  the 
tunnel  permits  of  a  shaft  195  f^  deep  being  sunk.  This 
will  be  used  to  expedite  construction  by  enabling  two  addi- 
tional working  forces  to  be  obtained  and  will  be  lined  with 
concrete  for  some  distance  above  lake  level.  It  will  thus 
serve  permanently  as  an  additional  surge  chamber  to  assist 
in  taking  up  the  fluctuations  of  energy  and  adjusting  the 
velocity  of  the  water  in  the  tunnel  more  rapidly  to  the  exi- 
gencies of  the  service. 

Provision  is  made  in  the  power  house  for  an  ultimate 
equipment  of  six  main  generating  units  of  1500  kw  rating 
each  and  two  hydraulically  driven  and  one  motor-driven 
exciter  unit  of  150  kw  rating.  These  will  be  supplied  from 
the  surge  chamber  by  three  penstocks  52  in.  in  internal 
diameter  and  half  a  mile  long  and  ranging  from  34  to  ^ 
in.  in  thickness.  Each  main  penstock  will  branch  at  the  lower 
end  into  two  30-in.  pipes,  each  branch  supplying  one  of  the 
main  turbines.  The  penstock  pipes  will  be  constructed 
of  riveted  plates  in  continuous  lengths  without  expansion 
joints  except  at  the  exposed  upper  end.  For  the  remainder 
of  the  length  they  will  be  laid  underground  with  a  cover 
of  2  ft.  of  earth  to  minimize  the  effects  of  change  of  atmos- 
pheric temperature.  In  order  to  prevent  corrosion  they  will 
be  thoroughly  coated  inside  and  outside  with  a  high  quality 
of  bitumen  compound  1/16  in.  thick,  and  the  outer  surface 
will  be  further  protected  with  a  serving  of  Hessian  laid  on 
while  the  bitumen  coating  is  still  soft.  The  exciters  will 
be  supplied  from  a  15-in.  bus  pipe  which  will  connect  the 
three  main  penstocks  at  the  lower  end.  In  order  further  to 
equalize  the  flow  in  the  main  penstocks  they  will  be  con- 
nected in  ordinary  operation  at  'their  lower  end  by  means 
of  this  bus  pipe. 

The  main  turbines  will  be  of  the  Francis  reaction  type  of 
2150  bhp  normal  output  and  2700  bhp  overload  capacity, 
and  the  exciter  wheels  will  be  of  the  Pelton  type  of  225 
bhp  normal  output  and  270  bhp  overload  capacity.  The 
main  generators  will  be  three-phase  alternators  wound  for 
6600  volts  and  a  frequency  of  50  cycles.  The  motor  for  the 
motor-driven  exciter  will  be  a  synchronous  machine  oper- 
ated direct  from  the  6600-volt  bus.  In  addition  to  the  ex- 
citer generators  a  battery  of  fifty-six  cells  each  of  800  amp- 
hr.  rating  will  be  installed  to  insure  a  supply  of  energy  for 
excitation  under  any  emergency  which  may  arise. 

The  present  installation  will  include  two  penstock  pipes, 
three  of  the  main  generating  units  and  one  hydraulically 
driven  exciter.  The  ultimate  output  of  the  complete  plant 
of  six  units  is  based  on  the  capacity  of  five  units  at  rated 
load  or  four  units  at  25  per  cent  overload ;  that  is,  a  maxi- 
mum of  7300  kw.  The  output  of  the  station  will  be  con- 
trolled by  a  switchboard  consisting  of  six  main  generator 


p.iiiels,  two  main  transformer  and  feed  panels,  two  syn- 
chronous motor  |)anels  and  om-  center  .synchronizing  and 
interconnecting  ])anel. 

.All  switches  will  be  of  the  remote  control  oil  type  placed 
in  a  gallery  behind  the  switchboard,  and  provision  is  made 
by  means  of  interconnecting  switches  for  isolating  the 
whole  installation  electrically  into  two  independent  sys- 
tems, each  supplying  one  of  the  dui)licate  banks  of  main 
tr.ms formers  and  transmission  lines,  thus  reducing  the  risk 
of  stoppage  U)  a  minimum.  The  exciter  switchboard  will 
be  mounted  with  separate  exciting  and  power-house-supply 
busbars  with  double-throw  exciter  generator  and  battery 
switches,  thus  allowing  the  exciting  voltage  to  be  regulated 
by  means  of  a  Tirrill  regulator  so  as  to  compensate  for  the 
ohniic  and  reactive  drop  in  the  transmission  line  and  insure  I 
a  steady  pressure  at  the  main  substation.  The  step-up 
transformers  will  consist  of  two  banks  each  of  three  1500- 
kw  single-phase  oil  and  water-cooled  transformers,  raising 
the  pressure  from  6600  volts  to  66,000  volts  for  transmis- 
sion. The  transmission  lines  from  the  power  station  to  the 
main  substation  at  Christchurch,  a  distance  of  70  miles,  will 
consist  of  two  independent  pole  lines,  each  carrying  three 
conductors  consisting  either  of  seven  No.  12  S.  W.  G.  cop- 
per or  seven  0.135-in.  aluminum  cables  carried  on  four 
shell-pin  insulators  and  spaced  triangularly  with  6  ft.  be- 
tween them. 

At  the  Christchurch  substation  the  pressure  will  be  re- 
duced by  tw^o  banks  of  step-down  transformers  identical 
with  the  step-up  transformers  but  star-connected  on  their 
secondary  side  to  give  11,000  volts,  three-phase,  for  the 
primary  distribution.  A  branch  of  the  66,000-volt  trans- 
mission line  will  also  be  run  to  Timaru — a  flourishing  sea- 
port, 100  miles  south  of  Christchurch — and  ultimately  in  a 
northern  direction  also,  with  substations  at  intervals  trans- 
forming down  to  11,000  volts,  at  which  pressure  the  energy 
will  be  distributed  throughout  the  province.  The  energy 
will  be  supplied  in  bulk  by  means  of  underground  cables  to 
the  Christchurch  Tramway  Board  and  the  Christchurch 
City  Council  for  retail  distribution.  It  will  also  be  dis- 
tributed by  means  of  overhead  cables  to  the  suburban  bor- 
oughs, country  towns  and  large  meat  works,  woolen  mills 
and  the  other  industries  established  in  the  district  as  it  is 
required. 

It  is  estimated  that  a  capital  expenditure  of  about  $1,875,- 
000  will  be  required  to  install  the  full  9000-kw  plant  with 
distributing  mains  to  all  the  main  centers  of  population  in 
the  province.  But  only  three  out  of  the  six  units  are  in- 
cluded in  the  present  installation.  The  estimates  indicate 
that  power  will  be  available  at  $32  per  horse-power  per 
annum  at  the  consumers'  terminals. 

Arrangements  are  being  made  for  converting  the  portion 
of  the  railway  between  Lyttleton  and  Christchurch  to  elec- 
tric working,  the  determining  factor  being  the  difficulty  of 
ventilating  the  Lyttleton  tunnel,  and  it  is  confidently  antici- 
pated that  after  gaining  the  experience  of  electric  working 
on  this  section  it  will  be  extended  to  the  main  lines.  A 
supply  will  also  be  required  for  the  electric  haulage  through 
Arthur's  Pass  tunnel,  now  in  course  of  construction.  This 
tunnel,  which  will  be  5  miles  long,  forms  the  connecting 
link  of  the  Christchurch-Greymouth  line  between  the  east 
and  west  coasts  of  the  South  Island.  With  two  tunnel  sec- 
tions operated  electrically,  it  is  probable  that  the  remainder 
of  the  line  will  be  converted  in  the  early  future. 

A  large  and  comprehensive  scheme  is  now  under  consid- 
eration Tor  the  supply  of  electrical  energy  in  the  North 
Island,  with  the  object  of  making  it  generally  available  to 
all  the  towns  and  districts  throughout  the  island,  and  it  is 
anticipated  that  advantage  will  be  taken  of  the  facilities 
offered  to  work  the  railways  by  electricity  and  to  promote 
a  system  of  light  raihvays  throughout  the  country  districts 
now  suffering  from  lack  of  communication  because  of  the 
difficulty  of  obtaining  stone  for  the  purpose  of  surfacing 
the  roads. 
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AGS  AND  TENSIONS  OF  OVERHEAD  CONDUCTORS. 


Lnalytical    Method    for   Determining    the    Mechanical 
Constants  of  Transmission  Lines. 


By  Alfred  Still. 

[X  the  Electrical  World  of  Nov.  ii,  191 1,  the  writer  de- 
scribed a  graphical  metiiod  for  determining  the  sags 
and  tensions  at  various  temperatures  of  transmission 
ine  wires  strung  between  rigid  sujjports.  'Ihis  method, 
/hich  involves  the  preparation  of  certain  fundamental 
urves,  is  very  rapid  and  accurate ;  but,  in  order  to  cover  all 
laterials  and  conditions,  such  as  short,  medium  and  extra- 
jng  spans,  a  number  of  charts  would  have  to  be  prepared, 
nd  when  such  charts  are  not  available  an  analytical  method 
f  calculating  sags  and  tensions  at  different  temperatures 
as  advantages. 

The  methods  of  calculation  usually  employed  are  long  and 
odious,  or  they  involve  a  certain  amount  of  guesswork 
^•here  cubic  equations  have  to  be  solved.  The  purpose  of 
ne  present  article  is  to  explain  a  rapid  and  accurate  method 
f  calculation  by  the  aid  of  which  sag-temperature  curves 
an  readily  be  plotted  for  any  conductor  material  and  length 
f  span.  The  method  requires  the  knowledge  of  the  sag 
nd  tension  corresponding   to  any   particular  temperature." 
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.  different  sag  is  then  assumed,  and  the  temperature  at 
■hich  this  sag  will  occur  is  calculated  by  means  of  a  simple 
Drmula.  The  manner  of  obtaining  the  preliminary  data 
ill  be  explained  at  the  end  of  this  article. 
It  is  assumed  that  the  conductor  is  strung  between  two 
xed  supports  on  the  same  level,  and  that  the  material  of 
le  conductor  is  not  strained  beyond  the  elastic  limit.  Use 
ill  be  made,  as  usual,  of  the  simple  equations  of  the 
irabola.  No  error  of  any  practical  importance  is  intro- 
uced  by  assuming  the  curve  of  the  wire  to  be  a  parabola 
istead  of  a  catenary,  even  in  the  case  of  long  spans  with 
jrrespondingly  large  sags. 


The  meaning  of  the  symbols  used  is  as  follows: 
/  =  the   length   of   span,   or   horizontal    distance   between 

points  of  support,  in  feet. 
.S'  =  the  vertical  sag  at  center  of  span,  in  feet,  when  wire 
hangs    in    still    air   under    the    influence   of    its   own 
weight  only. 
P  =  the  tension   in   the  conductor  at   the   lowest   point  of 

■  span,  in  jjounds. 
T  =  the   stress   in   the   conductor   at   the   lowest   point   of 

span,  in  pounds  per  square  inch  of  cross-section. 
L  =  the   length   of  conductor   measured  between   the   two 

points  of  support. 
/  =  temperature,  in  degrees  Fahrenheit. 
6"c,  Tc,  Lc  =  values  of  sag,  stress  and  length  corresponding 
to  a  definite  temperature  tc. 
a  =  the  coefficient   of  linear   expansion   of   the  conductor 
per  degree  I'^ahr. 
M  =  the   modulus   or  coefficient   of   elasticity   of   the   con- 
ductor, being  the  ratio  of  stress  in  pounds  per  square 
inch  to  extension  per  unit  length. 
IV  —  the  weight  of  conductor  in  pounds  per  foot  of  length. 
W  =  the  resultant  or  total  load  in  pounds,  per  foot,  includ- 
ing wind  pressure  and  ice  (if  any), 
n  =  a   multiplier  depending  on   the  material   of   the   con- 
ductor and  weather  conditions,  being  the  ratio  IV/zv. 
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k  =  a  constant  depending  upon  the  material  of  the  con- 
ductor, being  1.5  times  the  w-eight  in  pounds  of  a 
cubic  inch  of  the  conductor  material. 
The  well-known  formula  giving  the  relation  between  sag, 
length  of  span,  horizontal  load  and  tension  is: 

^  =  8P  (■' 

The  approximate  formula  for  the  length  of  a  parabolic 
curve  (which  is  quite  sufficiently  accurate  for  all  practical 
purposes)   is: 
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It  is  assuim-d  tliat  tlu-  sa^  ^S',-,  and  tluTrlOii'  llir  corrc 
spoiuling  stress  I'c  anil  Iciiytli  Lo  arc  known  for  iIil-  i)articn 
lar  temperature  tc,  which  may  be  fairly  hi^h,  so  tlial  another 
valiK'.  vV,  of  the  sajj,  arbitrarily  chosen,  shall  be  smaller 
than  Sc;  and  it  is  proposed  to  calculate  tlie  teni])eraturc  / 
which  will  correspond  to  this  assumed  sag,  S. 

With  the  reduction  in  the  amount  of  saj;,  there  must  of 
necessity  be  a  reduction  in  the  length  /,,.  of  the  conductor 
and  an  increase  in  the  tension  I'c  or  stress  Tc.  The  amount 
by  which  the  length  lias  decreased  is  not  directly  propor- 
tional to  the  reiluction  in  temperature,  because  the  increase 
in  tension  causes  an  clastic  elongation  of  the  conductor,  and 
the  reduction  in  length  is  actually  the  difference  between 
the  amount  by  which  the  wire  would  contract  with  the 
lowering  of  the  temperature  if  the  tension  were  to  remain 
constant,  and  the  amount  by  which  the  wire  would  be  ex- 
tended, due  to  the  increased  tension,  if  the  temperature 
were  to  remain  constant;  although,  from  a  strictly  scientific 
point  of  view,  the  argument  may  be  inaccurate.  The  de- 
crease in  length  due  to  temperature  reduction  is : 

LcXaX(tc  —  t)  (3) 

and  the  increase  in  length  due  to  additional  tension  is: 


.2  3  4         .5         .6  .7  .8         .9 

IJatio—  (  being  reciprocal  of  multiplier  n  ) 

Fig.    3 — Relations    Between    n    and    the    Temperature    Rise    for 
Stranded    Cables. 


Therefore, 

Lc  —  L  =  LcXaX  (t 


(4) 


The  lengths  L  and  Lc  can  be  eliminated  by  substituting 
their  values  in  terms  of  sag  and  length  of  span,  as  given 
by  formula   (2).     This  leads  to  the  equation: 


(3f  +  85-o')Xo      MX 


7(4-) 


This    formula    i^    very    simple    to    use,    because,    for    any 
p.irticni.ii    material  and  size  of  wire,  it  can  be  written: 
C\  —  8  S' 


where 
are : 


tc—t  = 


C,,   Cj  and 


C,  are 


■(y-) 


-f-c-,   - 


(6) 
constants,   the   values   of   which 


C,=  (3/'  +  85'c')fl 

C  =  ^-^ 
•       MXa 


(7) 
(9) 


Moreover,  since  8  5c'  is  always  very  small  in  comparison 
with  3  P,  the  constant  C,  may,  for  nearly  all  practical  pur- 
poses, be  written : 

C,  =  3fXa  (10) 

This  value  for  C^  may  be  used  for  spans  up  to  500  ft.  if 
multiplier  n  does  not  exceed  12,  and  for  spans  up  to  1000  ft. 
if  n  does  not  exceed  6.  In  the  case  of  larger  spans,  in 
which  the  sag  is  relatively  large,  or  if  a  closer  approxima- 
tion is  required,  the  more  exact  expression  (8)  should  be 
used.  The  only  unknown  quantities  in  equations  (5)  or 
(6)  being  the  sag  5"  and  temperature  /,  it  follows  that,  by 
inserting  any  numerical  value  for  S  in  the  equation  the 
change  of  temperature,  and  therefore  the  actual  tempera- 
ture t  corresponding  to  the  assumed  value  of  the  sag,  can 
be  readily  calculated.  In  order  that  this  method  of  calcula- 
tion may  be  of  practical  utility,  it  is  necessary  that  the 
sag  Sc  and  the  stress  Tc  at  the  particular  temperature  tc 
shall  be  known.  The  fundamental  data  on  which  all  line 
calculations  are  based  must  include  the  limiting  or  maxi- 
mum allowable  value  of  the  stress  and  the  conditions  of 
maximum  loading  under  the  most  severe  weather  conditions. 
The  maximum  load  per  foot  being  W  and  the  weight  of  the 

W 
unloaded  wire  being  w,  it  follows  that  the  ratio  — •  = 

IV 

wall  be  greater  as  the  wind  conditions,  either  without  ice 
or  combined  with  a  coating  of  ice  on  the  wires,  are  the  more 
severe.  The  wires  will  generally  be  subject  to  the  greatest 
stress  at  times  when  strong  winds,  with  or  without  a  coating 
of  ice  or  sleet,  occur  at  a  low  temperature,  because  the 
lowness  of  the  temperature  alone  will  account  for  a  con- 
siderable increase  in  the  tension. 

Curves  giving  values  of  n  corresponding  to  various  wind 
velocities  for  aluminum  conductors  were  reproduced  in  the 
article'  previously  referred  to,  and  similar  curves  are  here 
given  which  have  reference  to  stranded  copper  conductors. 

If  the  extra  load  on  the  wire  due  to  wind  and  ice  com- 
bined is  great  in  proportion  to  the  weight  of  the  wire,  the 
maximum  deflection  will  usually  occur  under  winter  condi- 
tions; but  there  will  be  a  higher  temperature  at  which  the 
sag  of  the  unloaded  wire  hanging  in  still  air,  subject  tc 
only  its  own  weight,  will  be  exactly  the  same  as  the  deflec- 
tion under  winter  conditions  when  subject  to  wind  pressure 
and  extra  load  of  ice,  if  the  line  runs  through  a  district 
where  sleet  and  ice  formation  is  possible.  This  temperature 
which  may  be  called  the  critical  temperature  for  the  mate- 
rial of  the  conductor  when  the  maximum  winter  loading 
has  been  determined,  is  easily  calculated;  and  its  numerica' 
value,  together  with  the  known  value  of  the  sag  under  con 
ditions  of  maximum  load,  and  of  the  tension  corresponding 
to  this  sag,  may  be  used  in  equation  (5)  or  (6)  for  the 
known  quantities  tc,  Sc  and  Tc. 

CALCULATION    OF    CRITICAL    TEMPERATURE    tc. 

Let  Tm  be  the  limiting  stress  in  the  wire  under  the  mos 
severe  conditions  of  load,  and  to  the  temperature  at  whicl 
this  stress  occurs.  The  tension  Tc  will  be  equal  to  Tn 
divided  by  w,  because,  at  the  critical  temperature  tc,  thi 
sag  is  the  same  as  the  maximum  deflection  of  the  loadec 
conductor,  but  the  weight  per  foot  of  length  is  in  the  rati( 


'See   page   1189   Electrical   World,   Nov.    11,    1911. 
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Refer  to  formula  (i),  bearing  in  mind  that, 

or  any  given  size  of  conductor,  the  stress  T  is  proportional 
0  the  tension  P.  With  an  increase  of  temperature  from 
,  to  tc  the  reduction  in  stress  is 


T„ 


Tn 


T,n  — 


=  T„ 


(-^) 


nd  the  reduction  in  length  of  the  wire  due  to  this  differ- 
nce  of  tension  is 


^-'""('-v) 


It  is  required  to  calculate  the  temperature  rise  {tc  —  to) 
hich  will  produce  an  extension  exactly  equal  to  this  elastic 
Dntraction,  in  order  that  the  length  Lc  of  the  wire,  and 
jnsequently  the  sag  Sc,  shall  remain  as  before. 

The  extension  due  to  temperature  rise  is 

LcXaX  (tc  —  to) 
id  the  required  equation  is: 

Lr 


LcXaX  (tc  —  to)  =      "     T 


M 


(.--) 


(tc—to)   = 


MX 


a\  n    1 


(II) 


The  curves  in  Fig.  3  give  the  relation  between  the  ratio 

J    (being  the  reciprocal  of  n)   and  the  temperature  rise 

c  —  to)  for  stranded  cables  of  different  materials.  The 
dues  of  M  and  a,  which  have  been  adopted  for  the  purpose 
'  drawing  the  diagram,  are: 

Dr  hard-drawn  copper,  M  =  15  X  10°,  o  =  9.6    X  10"' 

3r  hard-drawn  aluminum,  M  =  9X  10',  a  =  1.28  X  10'° 
jr  galvanized  steel,  il/  =  25  X  10',  a  =  6.5    X  10"' 

Having  determined  the  critical  temperature  tc  at  which — 
is  interesting  to  note — the  tension  in  the  wires,  if  correctly 
nmg  will  be  the  same  whatever  the  length  of  span,  the 
g  Sc  can  be  calculated  by  the  formula  (i),  or  by  the  more 
nvenient  formula: 


J  r. 


(12) 
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knV 


(13) 


lich  can  readily  be  deduced  therefrom.  In  this  manner 
:  numerical  values  of  the  quantities  tc,  Sc  and  Tc,  for  use 
formula  (5)  or  (6),  are  obtained. 


Example : 

Consider  a  span  485  ft.  long,  with  rigid  supports.  Con- 
ductors of  aluminum,  size  No.  2-0,  B.  &  S.  Maximum  load- 
ing", 0.5-in.  coating  of  ice,  combined  with  a  wind  velocity 
of  47  miles  per  hour  at  a  temperature  t„  =  — 20  deg.  Fahr. 


Span  meaeured  borUoutally  =1 
Fig.    5— Overhead    Conductors    with    Supports    at    Different    Levels 

n  =  8  —  =  0.125 

n 

Tm  =   14,000  k  =  0.146 

tc  —  to  =  106  deg.  (read  off  Fig.  3). 

Hence 

tc  =  86  deg. 

^         14,000 

-' c  =       „        =  1750,  and,  by  formula   (12), 


Sc  = 


0.146X485X485 
1750 


=  19.6  ft. 


By  formula  (7),     C,  =  8  X  19.6  X  19-6  =  3070 

By  formula  (10),  C,  =  3  X  485  X  485  X  1.28  X  lo"' =  9 

1750  X  10' 


By  formula  (9),     C,  = 


9Xio''Xi.28 


=  15-2 


By  formula  (6), (86— /)=^° ^J_+i^,2[^ 


(¥-) 


By  choosing  values  for  6^  not  very  different  from  Sc  the 
corresponding  temperatures  are  easily  calculated.     Thus 

when  5"  =  163^  ft.,  /  =  —  15.8  deg.  Fahr. 

when  6"  =  17^  ft.,  /  =  +  15.4  deg.  Fahr. 

when  S  =  i8>4  ft.,  t  =  +48.4  deg.  Fahr. 

when  ^  =  2oy2  ft.,  /  =  +  120  deg.  Fahr. 

With  the  aid  of  these  figures  a  curve  such  as  Fig.  4  is 
readily  plotted.  This  curve  gives  the  men  in  the  field  all 
necessary  information  for  the  correct  stringing  of  the  con- 
ductors, whatever  may  be  the  temperature  when  the  work 
is  carried  out. 

SUPPORTS  AT  DIFFERENT  LEVELS. 

For  any  given  horizontal  tension  in  a  suspended  wire  of 
a  particular  material,  hanging  between  supports  under  the 
influence  of  only  its  own  weight,  there  is  a  definite  curve 
such  as  the  parabola  drawn  in  Fig.  5,  which  may  be  con- 
sidered to  extend  indefinitely  in  both  directions.  The 
suspended  wire  may  be  secured  to  rigid  supports  at  any  two 
points,  such  as  TV  and  R,  lying  on  this  curve,  without 
altering  the  tension  in  the  wire.  The  law  of  the  parabola  is : 
^'=Cy  (14) 

and  in  the  case  of  a  suspended  wire  the  multiplier  C  will 
be  directly  proportional  to  the  tension  P,  and  inversely  pro- 
portional to  the  density  of  the  conductor  material.  The 
value  of  C  in  terms  of  the  tension  and  weight  of  conductor 
is  readily  obtained  by  inserting  for  x  and  y  the  correspond- 
ing span  and  sag  values  as  given  by  formulas  (i)  and  (12). 
Thus 


C 


T_ 

7b 


(15) 


(16) 


io^4 


!•:  1.  I'.CT  K  U    A  I.     W  ()  K  I.  1). 
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lis  '=■  sag  below  level  oi  loucr  support, 

B  —  horizontal  distance  of  lowest  point  of  wire   from 

lower  support, 
/»  —  (lifTcrcncc  in  levels  of  the  two  supports, 
/=  length   of  span   measured   horizontally,  all  as   in 
dicatc'd  on  h'ig.  5.  then,  hy  inserting  the  re(piired 
values  in  ecpiation    (14).  the   following  equations 
are  derived  therefrom: 

(l  —  By  =  CiS-{-h), 
or  r-\-B'  —  2lB  =  CS-\-Ch, 

from  which  B'  on  the  one  side  and  its  equivalent  C  S  on  the 
other  side  cancel  out,  leaving 

l'  —  2lB  =  Ch. 
Therefore 


B  = 


P  —  Ch 

2/ 


and 


-?^ 


(17) 


(18) 


From  an  inspection  of  formula  (17)  it  is  seen  that  if  Ch 
=  P,  the  lowest  point  of  the  wire  coincides  with  the  lower 
support  A'',  while  if  C  li  is  greater  than  P  the  distance  B  is 
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negative,  and  there  may  be  a  resultant  upward  pull  on  the 
lower  insulator  N,  a  point  to  bear  in  mind  when  considering 
an  abrupt  change  in  the  grade  of  a  transmission  line. 

The  length  of  wire  between  the  two  supports  N  and  R 
may  be  considered  as  the  sum  of  two  distinct  portions  of 
the  parabolic  curve  N  O  R;  the  one  A''  0,  the  length  of 
which,  according  to  formula  (2),  is 

and  the  other  0  R  oi  length 

4(s-\-hy 


0-B)  + 


3X2(l-B) 
The  sum  of  these  two  quantities  is 


-'-K 


+ 


(s  +  hy- 

(f-B) 


(19) 


I' or  the  calculation  of  the  sags  and  tensions  at  different 
temperatures,  the  formula  (6)  is  no  longer  a|)plicable;  but 
the  calculation  can  be  ])r(jcecde(l  with  on  the  same  general 
linis.     All  e.\am])Ie  will  best  illustrate  the  writer's  method. 

lixaiiiplc :  Calculation  of  sags  and  tensions  at  different 
tem])eratnres  with  snpi)orts  not  on  the  same  level.  All  data 
and  constants  are  assumed  to  be  the  same  as  in  previous 
e.\am])le,  the  horizontal  length  of  span  being  4H5  ft.,  as 
before,  but  there  is  a  dilTerencc  f)f  levels  between  supports 
of  //  --  40  ft.  l'"our  numerical  values  of  the  stress  T ,  other 
than  the  known  value  (Tc—  1750)  at  tiic  critical  tempera- 
ture, have  been  arbitrarily  chosen,  and  the  corresponding 
temperature  /  has  been  determined  in  the  manner  indicated 
in  the  accom])anying  table.' 

NUMERICAL  VALUES  OF  STRESS. 


B  =' 


(S  +  h)n 

l-B  J 


Stress  T,  in  poiim's  per  square 

inch 

C  ^  T^4k 

21       

s  =  J32  -^  ( • ; 

=  485  + 

L-Lc 

Difference  in  length  due  to 
stress  variation 

=  (T-  Tc)L-i-M 

Elongation   due    to  change  of 
temperature,  beinfe  difference 
between  total  elongation  an 
elongation    due  to   stress 
variation 

Difference  of  temperature  nee 
essary    to    cause    the   above 
elongation  (degs.  Fahr.) 

_  temperature  elongation 

''-^  -  ayTL 

Actual  temperature,  t,  being 
the  "critical"  temperature 
less  the  above  differences  .  .  . 


1700 
2910 


122.4 

S.15 


,^.89 
+  0.12 


+  0.1227 


-26.2 
112.2 


1750 
2990 


119.1 
4.75 


3.77, 
0 


IKOO 
.?080 


115.2 
4.32 


3.66 
0.11 


0     +0.002  72 


0      -0.1127 


0    j       +  24.1 

I 
Se!  61.9 


1900 
3250 


108.3 
3.61 


2000 
3420 


101.2 
2.99 


3.45  3.27 

--0.32        -0.50 


+  0.00816    +0.0136 


■0.3332    —0.5136 


+  71.3'     +109.5 
14. 7i        -23.5 


The  tension  in  the  conductor  is  ascertained  by  multiplying 
the  stress  T  by  the  cross-sectional  area  (in  this  example 
0.1048  sq.  in.),  and  the  dotted  line  in  Fig.  6  shows  the  rela- 
tion between  tension  and  temperature  as  calculated  in  the 
manner  indicated  by  the  above  table  of  results.  The  full- 
line  curve  shows  the  relation  as  previously  calculated  for 
the  same  conductor  and  same  horizontal  span,  but  with  sup- 
ports on  the  same  level.  These  curves  do  not  coincide,  and 
it  is  therefore  not  correct  to  make  sag-temperature  calcula- 
tions for  spans  with  supports  at  different  levels,  on  the 
assumption  of  an  equivalent  span  of  the  same  length  with 
supports  on  the  same  level. 


USE  OF  BALANCER  SET  TO  BRING  UP  LOW 
BATTERY  CELLS. 


A  central  station  supplying  energy  to  a  iio-220-volt; 
Edison  three-wire  system  makes  use  of  a  pair  of  50-kw 
machines  coupled  together,  operating  as  a  balancer  set 
The  same  station  also  contains  a  storage  battery  with  J 
rating  of  1200  amp-hr.  To  give  low  cells  special  charge: 
without  disconnecting  them  from  the  main  battery  opera- 
tion, this  pair  of  balancer  machines  proves  very  useful  rur 
as  a  motor-generator  set.  The  machine  used  as  a  gener 
ator  is  carefully  insulated  from  ground  and  all  other  part: 
of  the  system,  and  can  be  connected  to  a  pair  of  No.  ( 
copper  leads  extending  overhead  the  length  of  the  battery 
room.  Jumpers  with  clip  connectors  are  used  to  join  thi 
charging  circuit  to  the  terminals  of  the  cell  or  cells  to  b' 
treated,  copper  strips  being  clamped  onto  the  lead  webs  t 
insure  good  contact.  With  this  arrangement  any  cell  0 
group  of  cells  can  be  put  through  a  cycle  of  charge  withou 
disturbing  its  connections  or  the  operation  of  the  mai 
battery. 


2The  numerical  values  as  given  by  the  various  formu'as  in  this  an 
the  previous  example  have  been  worked  out  on  the  slide  rule,  and  ai 
approximate    only. 
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Management,  Policies  and  Commercial  Methods 


CENTRAL-STATION  STAFF  MEETINGS. 


Each  Friday  evening,  beginning  at  7  130  and  lasting  until 
50,  the  heads  of  departments  of  the  Marion  (Ind.)  Light- 
j  &  Heating  Company  get  together  for  a  staff  meeting 

talk  over  matters  of  common  interest  and  co-operation, 
lecial  subjects  are  assigned  at  some  of  these  nieet- 
js,  but  the  discussion  at  all  of  them  has  been  productive 

excellent  results,  including  some  of  the  best  ideas  and 
:unts"  evolved  in  connection  with  the  Marion  system, 
nong  the  departures  proposed  at  these  meetings  and 
:er\vard  carried  into  actual  practice  were  the  use  of 
s-pipe  cross-arms,  digging  of  pole  holes  with  dynamite, 
nstruction  of  a  "Prestolite"  search-lantern  for  linemen, 
t-rate  motor  schedule  operation  indicator,  improved  rout- 
y  of  work  orders,  etc.  Twelve  to  fifteen  persons  attend 
ch  Friday  night  session,  and  these  "get-together"  evenings 
e  counted  among  the  most  valuable  features  of  the  local 
iff's  work. 


:rect    advertising   in    wichita   house- 
wiring  CAMPAIGN. 


During  the  last  twelve  months  more  than  a  thousand 
d  houses  in  Wichita,  Kan.,  a  city  of  60,000,  have  been 
red  as  the  result  of  an  aggressive  campaign.  Efforts 
ve  not  been  relinquished  even  in  the  winter,  and  75  to 
lO  contracts  have  been  closed  each  month  since  December. 
:iree  solicitors  are  employed  on  this  residence  work.  Each 

these  men  works  along  with   a  salesman  hired  by  one 

the  three  local  contractors  co-operating  with  the  com- 
my  on  its  special  wiring  offer.  Each  team,  composed 
■  the  contractor's  and  central  station's  salesmen,  has  as- 
a^ned  to  it  a  district,  and  all  orders  obtained  by  either 
tlicitor  are  awarded  to  that  contractor.     When  the  wiring 

completed  the  company  pays  the  contractor  the  cost  of 
ie  work,  being  itself  reimbursed  in  twelve  monthly  instal- 
^nts,  payable  with  the  customer's  lighting  bills.  To  its 
yn  solicitors  it  offers  a  cash  bonus  of  $25  for  each  100 
i)uses  closed. 

^Effective  use  has  been  made  of  direct  advertising  in  this 
•|mpaign.  Form  letters,  circulars,  booklets  and  post  cards 
|e  distributed  by  the  solicitors  in  their  house-to-house 
ijnvass,  and  in  this  way  practically  every  local  dwelling 
i  reached  several  times  a  month.  One  of  the  most  useful 
rdgers  thus  distributed  has  been  a  blank  house-wiring 
tntract,  filled  in  with  the  contractor's  name  and  address 
jd  all  ready  for  the  customer's  signature.  Included  in 
tp  form  is  a  statement  of  the  three  propositions  offered, 
\iich  are   as   follows : 

'"(a)  Drop  lamp  complete  with  five  drop  cords,  three 
(.iiamental  glass  shades  and  five  incandescent  lamps.  This 
Ul  supply  lighting  for  parlor  or  living-room,  dining-room, 
Ichen  and  two  bedrooms.    Total  cost,  $13.50. 

j'(b)  Five  openings,  two  having  two-light  fixtures,  six 
ciamental  glass  shades,  seven  incandescent  lamps.  This 
itallation  will  give  two  lamps  in  the  living-room  and 
ciing-room  and  one  in  each  of  the  others.  Total  cost, 
$'3.50. 

'(c)  Five  openings,  brass  tubing  or  oxidized  fixtures, 
itead  of  drop  cord.  Two  fixtures  having  tw-o  lamps 
e;h,  the  others  one.  Shades  are  richly  ornamented.  This 
g  es  a  really  artistic  installation  of  seven  lamps,  the  lamps 
b;ng  included  in  the  price.     Total  cost.  $23." 

rhe  second   proposition,   five   outlets    for  $16.50,   has   of 


course  proved  to  be  the  most  popular,  and  at  least  55  per 
cent  of  the  contracts  closed  have  been  under  this  arrange- 
ment. The  cost  of  soliciting  and  securing  these  house- 
wiring  contracts,  according  to  Mr.  Malcolm  A.  Smith,  sales 
agent  for  the  Kansas  (jas  &  IClectric  Company,  has  been 
less  than  $3  per  house,  including  all  outlay  for  solicitors' 
salaries,  printed  matter  and  advertising. 


NEW    CENTRAL-STATION    OFFICE 

BUILDING    AT  SPRINGFIELD,  MASS. 


Description  of  a  Notable  Structure  Establishing  a  High 

Standard  of  Office  Practice  and  Illustrating 

Unusual  Beauty  of  Architecture. 


The  United  Electric  Light  Company,  of  Springfield, 
Mass.,  has  recently  completed  a  new  office  and  headquarters 
building  which  may  be  said  without  exaggeration  to  be 
unsurpassed  in  architectural  beauty  and  dignified  utility  by 
anv  central-station  structure  in  the  country.     The  building 


Fig.    1— Office    Building    of    United    Electric    Light    Company, 
Springfield,    Mass. 

was  Opened  for  business  on  March  i,  the  growth  of  the 
company's  service  during  recent  years  making  it  necessary 
to  remove  from  the  offices  formerly  occupied  into  quarters 
capable  of  meeting  the  demands  of  many  years.  It  is 
located  near  the  celebrated  "municipal  group"  of  public 
structures  in  the  heart  of  the  city,  and  expresses  the  belief 
of  the  company  that  its  new  home  should  compare  favorably 
with  any  mercantile  or  industrial  establishment  in  the  com- 
munity.    In   architectural   appearance   it   accords   with   the 
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most  tasteful  li;mkiii|>  stnictiires  oroctrd  within  n-ciiit  years 
lOr  nu'triipdlitai)  service,  and  it  forms  one  of  tlie  artistic 
assets  of  llic  citv  as  well  as  a  cniinnercial  plant  of  cHicient 
detail. 

rile  new   building   is  located  on   West   Slate   Street,   ne.ir 
.Main   l^treet,  and  at   present   is  a   tlnee-story  and   l):isenient 


Fig.  2 — (Vlain    Entrance  of   Central-Station   Office    Building. 

Structure  with  a  frontage  of  60  ft.,  a  depth  of  76.5  ft.  and 
a  height  of  64  ft.  from  the  sidewalk  to  the  top  of  the  pedi- 
ment. In  the  general  design  the  object  Sought  was  to 
afford  the  public  the  maximum  convenience  of  access  to  all 
departments.  The  exterior  is  of  Bedford  (Ind.)  limestone, 
a  Roman  Renaissance  treatment  being  given.  The  main 
faqade  is  provided  with  ilvited  Ionic  columns  extending 
from  the  base  to  the  main  entablature.  High  arched  win- 
dows, hand-carved  copings  and  a  handsome  frieze  give  in- 
dividuality to  the  faqade  without  detracting  from  its  sim- 
plicity. The  columns  at  either  end  are  flanked  with  wide 
pylons,  artd  in  the  center  above  the  main  entablature  is  an 
ornamental  cartouche,  consisting  of  a  heavy  wreath  and 
festoons  of  laurel  on  either  side,  with  a  piece  of  veined 
pavonazzo  marble  set  into  it.  The  cartouche  serves  also 
as  a  massive  base  for  the  flagpole,  which  is  35  ft.  in  height. 
The  stone  has  a  flush  tone  which. gives  the  front  a  warm, 
attractive  color.  The  main  entrance,  centrally  located  be- 
tween the  tw^o  principal  columns,  is  pji^tected  by  a  glass 
and  iron  marquise,  the  details  of  which  ^re  ornamented  in 
cast  and  "wrought  iron  coiisisten't  with  ifie  column  scheme 
in  the  faqade.  On  either  side  of  the  'entrance  are  placed 
massive  candelabra  resting  on  granite  buttresses.  The 
marquise  is  illuminated  by  twenty  torches  and  is  supported 
by  heavy  chains.  A  flight  of  granite  stairs  leads  to  the 
doorway  from  the  street,  and  upon  passing  into  the  building 
the  visitor  comes  into  immediate  touch  with  all  depart- 
ments. The  side  and  rear  walls  are  of  buff  brick,  and  on 
the  east  a  concrete  area  with  a  drained  floor  has  been  pro- 
vided for  the  use  of  motor  and  other  vehicles  delivering 
and  transferring  supplies  and  apparatus  used  in  the  com- 
pany's service.  The  floors  of  the  building  are  of  reinforced 
concrete  construction,  the  frame  being  of  steel.  The  design 
provides  for  the  addition  of  two  stories  to  the  present 
structure  when  needed. 

Upon  entering  the  vestibule  the  visitor  encounters  an 
information  bureau  and  private  branch  telephone  exchange, 
the  office  of  the  general  manager  being  situated  imme- 
diately at  the  right  of  the  entrance.    A  short  corridor  simi- 


lar in  eonstnicliun  to  the  vestibule  leads  to  an  oclayonal 
rotunda  located  in  the  center  of  the  building,  this  arrange- 
ment being  made  to  jircjvide  the  easiest  access  t(j  all  depart- 
ments and  stairway  openings.  I'lic  rotunda  opens  up  from 
tile  first  floor  through  the  second  fhjor  and  into  a  dome  in 
the  third  story,  where  an  admirable  supply  of  natural 
lighting  is  introduced  into  the  heart  of  the  interior.  Knox- 
villc  marble  with  a  yellow  Sienna  border  is  used  in  the 
lloors  of  the  vestibule  and  rotunda.  The  wainscoting  serves 
as  a  practical  counter  material,  opening  into  the  cashier's 
and  other  departments.  A  balcony  at  the  second  floor  is 
guarded  by  a  balustrade  of  ornamental  wrought  iron  with 
a  mahogany  hand  rail.  The  eight  openings  to  the  depart- 
ments from  the  rotunda  are  guarded  by  eight  pilasters  with 
ornamental  caps,  and  the  whole  design  of  the  interior 
illustrates  a  rich  simplicity,  the  walls  being  plastered  and 
treated  in  soft  shades  of  gray.  The  second  corridor  walls 
of  the  rotunda  are  carried  in  lighter  shades  of  gray  as  they 
approach  the  dome  in  the  center,  the  latter  being  of  art 
glass  done  in  conventional  designs  in  amber  and  green. 
The  white  background  for  the  design  is  of  silver  ripple 
glass.  In  the  center  of  the  rotunda  is  a  marble  table  on  an 
octagonal  pedestal  and  molded  base. 

Hanging  from  the  center  of  the  dome  and  suspended 
about  28  ft.  is  an  alabaster  vase  30  in.  in  diameter  and 
36  in.  high,  containing  four  6o-watt  lamps.  The  vase  was 
carved  in  Florence,  Italy,  and  features  four  cartouches 
designed  with  the  monogram  of  the  coinpany  in  each.  It 
is  suspended  by  four  bronze  chains  and  is  the  largest  piece 
of  alabaster  imported  into  the  United  States  to  the  present 
time.  Midway  between  the  vase  and  the  eye  of  the  dome 
is  a  secondary  piece  of  alabaster  forming  a  crown  and 
containing  four  40-watt  lamps  for  the  illumination  of  the 
rotunda    at    the    second-floor    level.      In    addition    to    thi^ 


Fig.     3 — Interior     View     of     Office. 

central  feature  there  are  other  alabaster  pieces  of  a  simpl 
nature  placed  in  the  paneled  soffit  at  the  second-sto: 
level,  one  piece  being  designed  for  each  of  the  eight  pane 
The  first  floor  contains  the  rotunda,  diameter  24  ft 
general  manager's  office,  18  ft.  square;  a  display  rooi, 
18  X  2-]  ft.;  accounting  room,  42  x  22  ft.;  and  meter  ai; 
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amp  renewal  department,  22  x  32  ft.,  in  principal  dimcn- 
lions.  Quarters  are  also  provided  for  the  assistant  man- 
iger,  and  among  the  other  features  of  the  floor  are  a  6.5  x 
o-ft.  fireproof  vault,  elevator  and  stairway  connections 
o  other  parts  of  the  building.  The  floors  in  the  foregoing 
iepartments  are  of  cork  carpet,  cemented  with  waterproof 
naterial  directly  upon  the  concrete  floor  of  the  building, 
rhe  general  manager's  office  is  finished  in  flat  panels  of 
elected  mottled  grained  Mexican  mahogany.  The  exhibi- 
ion  room  is  lighted  by  eight  loo-watt  tungsten  lamps  in- 
italled  about  10  ft.  above  the  floor,  and  the  meter  depart- 
nent  and  lamp  division  is  equipped  with  indirect  lighting 
)y  seven  lOO-watt  units  installed  10  ft.  above  the  floor. 
Electric  service  outlets  are  provided  at  many  points  in  the 
:xhibition  room  and  elsewhere  on  the  street  floor  and  all 
viring  is  run  in  conduit,  the  center  of  distribution  for  the 
)uilding  being  at  a  main  switchboard  in  the  basement, 
-•rivate  lavatories  are  installed  on  the  street  floor  for  the 
nanager  and  staff,  and  a  lavatory  for  women  employees  is 
ocatcd  in  the  basement,  this  being  connected  with  the 
;eneral  offices  by  a  private  stairway  forming  the  only  means 
)f  entrance  or  exit. 

The  second  floor  is  devoted  to  an  executive  suite,  in- 
luding  president's  office,  reception  room  and  directors' 
ooni  at  the  front,  chief  draftsman's  office,  drafting  room, 
;mployees"  clubroom  and  several  small  offices.  The 
:xecutive  suite  is  furnished  in  the  same  general  style  as 
he  manager's  office,  the  president's  office  and  board  room 
leing  18.5  ft.  square  each.  The  drafting  room,  23  x  34.5 
t.,  is  provided  with  daylight  illumination  on  the  south  and 
vest  sides  and  is  equipped  with  nine  6o-watt  tungsten 
amps  for  night  service.  A  fireproof  vault  with  metal 
iling  equipment  is  located  at  one  end  and  the  company 
las  recently  completed  an  exhaustive  tabulation  and  in- 
'entory  of  all  its  poles  and  underground  structures,  which 
ire  shown  on  index  cards  in  detailed  drawings  covering 
:very  item  on  the  system.  A  third  vault  is  located  in  the 
(asement,  directly  below  the  others,  and  in  cleaning  out  a 
arge  number  of  old  books  and  papers  the  company  re- 
:ently  found  that  the  work  could  be  done  with  great 
iconomy  by  the  use  of  an  ozonizer.  The  employees'  club 
com,  18x31  ft.,  is  furnished  with  reading  and  card  tables, 
L  stage,  private  lavatory  and  a  separate  entrance  from  the 
ear  of  the  building  as  well  as  an  inside  entrance  from 
:he  rotunda  second-floor  corridor,  and  it  is  open  day  and 
light  for  the  use  of  the  company's  men.  Hat  and  coat 
looks  are  provided  on  the  walls  at  each  side  of  the  private 
.tairway.  Lectures  on  electric  cooking  are  given  in  this 
■com  at  intervals,  as  well  as  entertainments  and  other 
ivening  attractions.  Electrically  prepared  luncheons  are 
ilso  given  here  on  occasion.  The  third  floor  is  at  present 
ised  for  storage  purposes  only.  The  executive  suite  on 
he  second  floor  is  entirely  separate  from  the  rest  of  the 
luilding.  and  is  equipped  with  private  lavatories,  bracket 
amps  and  small  alabaster  lighting  fixtures  for  overhead 
lervice. 

The  basement  is  devoted  to  locker  accommodations,  a 
)oiler  room,  air-washing  system,  meter  and  arc  lamp 
itorage  divisions,  meter  laboratory,  elevator  machine 
■com  and  a  switchboard  section.  All  the  electricity  used 
n  the  building  is  controlled  at  a  three-panel  slate  switch- 
)oard  in  the  center  of  the  basement,  containing  a  main 
switch,  fuses  and  knife  switches  for  distribution  feeders 
HI  the  premises.  The  services  brought  into  the  building 
ire  440  volts,  two-phase,  500  volts  direct-current  and  220 
/olts.  three-wire  single  phase,  all  the  alternating-current 
iupply  being  at  60  cycles.  Watt-hour  meters  are  installed 
in  the  three  panels.  The  entire  building  is  served  by  a 
looo-lb.  Otis  electric  elevator  of  the  automatic  push- 
button control  type.  The  elevator  motor,  rated  at  10  hp, 
s  located  in  a  concrete  pit  in  the  basement  and  is  sup- 
plied with  two-phase  energy.  W'ired-glass  doors  are  pro- 
k'ided  at  the  side  of  the  well. 


The  meter  laboratory  is  equipped  with  a  four-panel 
switchboard  for  testing  instruments  and  meters,  this  being 
mounted  on  a  concrete  floor  coated  with  cement  paint,  the 
panels  being  braced  by  five  1.25  x  ^-in.  rods  inclined  into 
the  floor.  A  testing  shelf  or  table  18  in.  wide  and  11  ft. 
long  is  located  at  the  base  of  the  panels  and  about  3.5  ft. 
above  the  floor.  A  rubber  mat  in  front  of  the  table  protects 
the  laboratory  staff  from  grounds.  Polyphase  meters  un- 
der test  are  hung  against  the  panels  by  studs,  and  three 
brass  racks  with  sliding  adjustments  are  provided  for  test- 
ing Thomson  watt-hour  meters.  The  testing  board  is  pro- 
vided with  440-volt,  two-phase,  iio-volt,  single-phase,  and 
500-volt  direct-current  outlets.  The  board  is  3  ft.  high, 
and  is  wired  to  lamp-bank  and  water  rheostat  loads  located 
in  a  separate  room  in  the  basement,  the  water  rheostat 
adjustment  being  made  by  a  rope  and  pulley  installation 
with  a  1 6- ft.  action.  An  instrument  cabinet  for  the  recep- 
tion of  standards  is  located  in  the  laboratory,  and  portable 
testing  instruments  are  kept  here.  Westinghouse  precision 
type  primary  standards  are  used  by  the  company.  The  con- 
nected maximum  load  of  the  iio-volt,  single-phase  panels 
is  200  amp  each,  the  direct-current  load  having  a  maximum 
capacity  of  100  amp.  The  lamp  and  water  rheostat  vault, 
9  X  13  X  10  ft.  in  dimensions,  is  an  interesting  feature  of  the 


Fig.   4 — Alabaster   Vase    in    Rotunda. 

building.  The  room  is  provided  with  fireproof  walls  and  a 
window  affording  a  good  supply  of  natural  light.  The  lamp 
resistors  consist  of  groups  of  carbon  lamps  of  various  sizes 
mounted  on  iron  racks  made  of  i  x  Vg-in.  rods,  with 
I  X  /4-i"-  crosspicces,  the  whole  forming  a  grillwork  sup- 
ported on  2300-volt  line  insulators  bolted  into  the  walls. 
Each  lamp  circuit  is  fused.  The  no-volt  banks  contain 
260  lamps  of  from  2-cp  to  50-cp  rating,  and  the  500-volt 
rack  contains  forty  lami)s  of  from  0.5  to  2.5  amp  rating. 
The  window  is  fitted  with  wired-glass  panes.  The  water 
rheostat  consists  of  a  hogshead  fitted  with  a  faucet  supply 
and  drained  to  the  sewer  through  a  trap,  with  the  usual 
adjustable  contact  plates. 

The  storage  facilities  of  the  basement  include  twenty- 
four  metal  lockers  with  ventilated  tops  and  bottoms,  the 
lower  portions  being  carried  well  above  the  floor  line; 
shelves  for  meter  and  shade  storage,  with  classification 
according  to  the  sizes  and  types  of  equipment ;  arc  lamp 
storage,  covering  facilities  for  about  100  arcs  in  an  over- 
head aisle  space  25  ft.  long,  the  lamps  being  hung  from 
two  2-in.  iron  conduits;  a  stock  cabinet  for  electric  heating 
appliances,  and  shelves  for  incandescent  lamp  storage,  the 
company  having  found  that  more  lamps  can  be  kept  in  a 
given  space  out  of  the  boxes.     .\  space  has  also  been  set 
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a>i(lf  for  arc  I. mil)  irstiii^  :in(l  tlu-  coloriiiR  of  incandcsctiii 
l)iillis,  tlu-  final  (Irviiiji  bcinj^  i-lfrcti-il  by  placing  llir  lamps  in 
circuit,  riic  basement  also  contains  a  photometric  labora 
torv  npiippcd  with  a  Onccn  pliotomotcr,  a  500-to-i  lo-volt 
direct  current  motor-i^enerator  set,  and  a  motor-driven  test 
lamp  niakinj^  iSo  r.p.m. 

The  heating:  of  the  hnildiuj^'  is  taken  care  of  by  a  liijjelow 
steam  boiler,  a  small  hot-water  heater  being  in  service  for 
warm  weather,  .\shcs  are  hoisted  to  the  street  by  block 
ami  tackle,  and  anthracite  coal  is  burned.  A  ventilating 
system  is  provided  by  which  air  drawn  from  without  the 
liuilding  is  passed  through  a  spray  chamber  served  by  a 
j-hp  motor-driven  pump,  and  thence  delivered  by  ducts  to 
the  various  rooms.  The  supi)ly  of  air  for  the  rotunda  is 
delivered  through  grillwork  located  l)eneath  the  counter 
of  the  central  marble  standard,  and  a  36-in.  motor-driven 
exhaust  fan  located  in  the  top  of  the  rotunda  discharges 
vitiated  air  into  the  atmosphere  at  the  top  of  the  building. 
The  employees'  club  room  is  also  fitted  with  exhaust  fans 
driven  by  motors.  The  temperature  is  automatically  con- 
trolled by  the  Johnson  system  of  heat  regulation. 

"Alba"  shades  are  extensively  used  in  the  building  in 
connection  with  the  illumination  of  various  departments, 
and  the  torches  on  the  marquise  are  equipped  with  60-watt 
tungsten  lamps.  The  standards  at  the  entrance  are  equipped 
with  one  250-watt  and  five  loo-watt  lamps  in  each  case, 
and  at  the  roof  of  the  building  a  large  electric  sign  has 
been  erected  displaying  the  company's  name  on  a  liberal 
scale. 

The  architect  of  the  building  was  Mr.  Thomas  M.  James, 
Boston,  Mass.,  and  the  oflficers  of  the  company  are :  Presi- 
dent, Robert  W.  Day;  treasurer,  W.  A.  Lincoln;  general 
manager,  Walter  L.  Mulligan,  all  of   Springfield. 


Wiring  and  Illumination 

VOLTAGE  DROP  IN  SINGLE-CONDUCTOR,  STEEL- 
TAPED  CABLE. 


By  J.  R.  Cravath. 

It  has  long  been  known  that  the  use  of  alternating- 
current  conductors  in  iron  pipes  is  not  usually  feasible 
where  only  one  conductor  is  placed  within  the  pipe.  The 
pipe  forms  a  closed  magnetic  circuit  and  the  reactance 
caused  by  the  presence  of  this  magnetic  circuit  around  the 
wire  causes  such  a  large  drop  in  voltage  that  the  arrange- 
ment is  not  feasible.  With  heavy  currents  there  is  also 
some  hysteresis  loss  in  the  iron  which  results  in  the  heat- 
ing of  the  iron  pipe  and  an  actual  loss  of  energy  as  an 
additional  undesirable  feature. 

Of  late  the  question  has  frequently  come  up  in  practice 
whether  single-conductor,  steel-taped,  lead-covered  cable 
would  be  feasible  for  series  alternating-current  circuits 
supplying  tungsten  lamps.  Where  such  cables  can  be  buried 
in  a  parkway  under  sod,  where  they  can  be  easily  got  at 
or  replaced  in  case  of  trouble,  such  a  construction  would 
offer  a  very  substantial  and  satisfactory  means  of  supply- 
ing series  tungsten  lamps  from  underground  circuits  at  a 
much  lower  cost  of  underground  work  than  any  of  the 
common  forms  of  underground  conduit  construction.  The 
use  of  steel-taped,  single-conductor  cable  for  this  purpose 
might  seem  at  first  thought  similar  to  the  use  of  a  con- 
tinuous iron  pipe  around  a  wire.  Several  well-posted  engi- 
neers have  stated  offhand  that  the  use  of  steel-taped,  single- 
conductor  cable  on  a  series  alternating-current  street- 
lighting  circuit  is  impracticable.  So  did  the  writer  before 
investigation.  Definite  figures  on  the  performance  of 
steel-taped,  single-conductor  cable  under  such  conditions 
seem  to  be  lacking. 

As  it  recently  became  of  importance   for  the  writer  to 


know  the  voltage  drop  per  looo  ft.  with  such  cable  under 
wtirking  conditions  on  a  scries  street-lighting  circuit,  a 
lest  was  arranged  for  on  a  length  of  such  cable  in  service 
at  Charles  City,  la.,  through  the  courtesy  of  .Mr.  A.  L. 
I  )odd.  manager  of  the  Charles  City  Light  ifi  Heat  Company. 
The  length  of  calde  in  this  circuit  is  approximately  090(j 
ft.  It  is  laid  in  dirt  and  serves  twenty  (iriiamcnta!  lamp, 
posts  in  a  residence  district. 

'I'he  test  was  made  by  short-circuiting  the  lamp  recep- 
tacles by  removing  the  series  lamp  sockets  and  then  pass- 
ing the  normal  6.6-amp  operating  current  through  the  cir 
cuit  with  a  voltmeter  across  the  terminals  of  the  nnrler 
ground  loop  in  question.  This  underground  loop  is  part  0 
a  street-lighting  circuit  which  includes  some  overhead  lines 
and  the  underground  loop  of  this  circuit  returns  to  th< 
same  pole  from  wiiicli  it  starts,  so  that  voltmeter  connec 
tions  were  easy. 

It  was  found  that  the  total  voltage  drop  per  1000  ft.  0 
steel-taped  underground  cable  operated  60  cycles  at  6.6  am: 
was  6.07.  Of  this  drop  probably  about  2.6  volts  to  2.7 
volts  was  due  to  the  ohmic  resistance  of  the  cable,  th' 
remainder  of  the  drop  being  caused  by  the  reactance.  Thi 
cable  was  solid-conductor  No.  6  insulated  for  3500  volt 
working  pressure,  the  diameter  over  the  lead  sheath  bein; 
^  in.  and  the  diameter  over  all  being  i  1-16  in.  Th 
armoring  consisted  of  two  layers  of  steel  tape  woun 
spirally  in  opposite  directions. 

It  will  be  seen  from  the  foregoing  that  the  use  of  sue 
cable  is  entirely  feasible,  as  this  drop  is  well  within  th 
limits  of  commercial  practicability.  It  is  to  be  anticipate 
that  there  will  be  extensive  use  of  such  single-conductr 
cable  supplying  tungsten  lamps  in  residence  districts  th 
next  few  years,  because  it  offers  a  cheap  means  of  undei 
ground  construction  by  burying  the  cable  directly  in  th 
parkway  12  in.  to  15  in.  below  the  surface.  The  introduc 
tion  of  a  series  tungsten  lamp  for  street-lighting  purpose 
offering  a  cheap  source  of  light,  together  with  steel-tape 
cable,  offering  a  cheap  method  of  construction,  and  th 
increasing  amount  of  light  which  is  being  used  on  dowi 
town  streets  will  all  have  a  very  stimulating  influence  c 
better  electric  lighting  in  residence  districts,  and  will  mal 
feasible  the  use  of  small  lamps  at  frequent  intervals,  su] 
plied  underground,  thus  competing  more  strongly  than  ev« 
with  sfas. 


LIGHTING   OF    THE    UNDERGROUND    RAILWAY 
OF  LONDON. 


In  a  paper  read  before  the  Illuminating  Engineerii 
Society  in  London  Mr.  Haydn  T.  Harrison  described  tl 
methods  employed  in  lighting  the  platforms  and  yards  •, 
the  Underground  Railways  of  London.  Besides  making  sor 
valuable  general  recommendations  on  the  subject  Mr.  Han 
son  attempted  to  specify  the  order  of  illumination  require 
for  various  classes  of  stations,  giving  a  series  of  data  < 
the  subject  which  is  printed  on  the  following  page. 

These  figures  were  based  on  a  large  number  of  te.' 
made  by  Mr.  Harrison  on  the  railways  of  Great  Britain,  a: 
he  also  recalled  the  suggestion  of  Mr.  Roger  T.  Smith  tb 
a  minimum  horizontal  illumination  of  0.25  ft.-candle  mig- 
well  be  allowed  on  important  stations.  Another  part  : 
]\Ir.  Harrison's  paper  was  devoted  "to  the  respective  fiel; 
of  usefulness  of  powerful  high  candle-power  units  and  : 
more  closely  spaced  units  of  moderate  candle-power.  I: 
expressed  the  view  that  for  yards  and  large  open  spacs 
generally  flame-arc  lamps  and  high-pressure  gas  lamps  J? 
well  suited;  for  platforms  very  favorable  results  can  J 
secured  by  spacing  fairly  near  together  and  at  a  moder;2 
height  incandescent  electric  lamps  and  low-pressure  j' 
units,  the  design  of  an  appropriate  reflector  being,  hor 
ever,  a  very  essential  factor.  At  the  end  of  his  paper  ^. 
Harrison  referred  to  the   report  of  the  committee  of  1- 
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Association  of  Railway  I*"lectrical  Engineers  in  Chicago,  an 
abstract  of  which  appeared  in  the  Electrical  ll'orld  for  Dec. 
2,  191 1.  It  is  very  interesting  to  notice  that  the  recom- 
mendations  in   the   two   cases   agree   very  closely   in   some 

ANALYSIS  OF  EQUIPMENT  AND  ILLUMINATION. 


Test 
Lines. 


Class  of  Station. 


Type  of  Lamps  in  Use. 


Average 
Minimum 
Horizontal 
Illumina- 
tion, Foot- 
candles. 


Large  main  line  station  Low-pressure  gas  upright  man 

ties 

Large  main  line  station!  High-pressure  gas 

Large  main  line  station  High-pressure  gas 

Mainline  terminus.  .  .  .  i  High-pressure  gas 

Mainline  terminus  ....  ] Flame-arc  lamps 

IMain  line  terminus . 
Main  line  terminus . 


Main  line  terminus 
Main  line  terminus . 
Main  linestation.  .  . 


Flame-arc  lamps 

Flame-arc  lamps  with  special 

globes 

lOrdinary  open  arcs 

Tungsten  lamps 

Tungsten  lamps 


11  Main  line  large  junction 

12  Suburban  station 

(average) 

13  Underground  tube  sta- 
I      tions 

14  Underground  tube  sta- 
{      tions 

15  Underground  tube  sta- 

tions  


Inverted  gas 

Upright  mantles.  . . 
Inclosed  arc  lamps.. 
Tungsten  lamps. .  .  . 
Tungsten  lamps. . .  . 


16 


{Underground  tube  sta- 
tions  


Tungsten  lamps. 


0.015 

0.07 

0.12 

0.20 

0.50 

0.2s 

1.26 
0.08 

1  .25 
0.05 

0.10 

0.05 

0.24 

0.38 

0.18 

0.28 


respects,  although  appearing  quite  independently  about  the 
same  time. 

In  the  discussion  of  this  paper  a  number  of  prominent 
engineers  connected  with  British  railways  took  part,  some 
exceptionally  interesting  data  being  presented  relating  to 
the  "tube"  railways  in  London,  on  which,  of  course,  sonie- 


jjarticulars  were  given  showing  Ikjw  the  standard  of  illumi- 
nation has  increased  during  the  last  twenty  years.  I'or 
example,  at  the  Oval  station  the  average  horizontal  plat- 
form illumination  in  1896  was  probably  little  more  than  0.  i 
ft. -candle  and  the  mininmm  probably  less  than  half  ihis 
amount.  Yet  the  illumination  at  that  time  was  considered 
exceedingly  brilliant  by  the  press  and  the  public.  Xowadays 
the  minimum  illumination  on  tube  platforms  rarely  falls 
below  0.25  ft. -candle,  thus  confirming  Mr.  Harrison's  figure. 

One  of  the  most  interesting  installations  described  in  this 
account  is  that  at  the  British  Museum  station  on  the  Central 
London  Railway,  where  use  is  made  of  ico-watt  tungsten 
lamps  and  prismatic  reflectors,  at  a  height  of  10  ft.  and 
24  ft.  apart.  A  lest  at  this  station  shows  an  average  illumi- 
nation of  1.2  ft.-candks  and  a  minimum  between  the  lamps 
of  just  over  i  ft. -candle.  This  high  uniform  value  was 
obtained  with  only  about  0.4  watt  per  square  foot  of  plat- 
form illuminated.  A  view  of  this  station  is  reproduced  in 
Fig.  2. 

Some  other  interesting  installations  have  been  made  on 
tile  Underground  Railways  (comprising  several  different 
Ui])e  railways).  For  example,  Fig.  3  shows  an  arrangement 
with  indirect  opal  units  at  the  top  of  the  moving  staircase 
at  Plarl's  Court.  It  will  be  seen  that  the  lighting  is  accom- 
I)lished  by  means  of  opal  inverted  units  and  tunp.-,ten  lamps 
and  the  effect  is  said  to  be  very  soft  and  pleasing  to  the 
eye.  The  consumption  of  electricity  required  for  this  area 
is  stated  to  be  only  about  0.5  watt  per  square  foot  and  the 
illumination  is  well  over  1  ft. -candle  in  all  parts.  It  is 
particularly  necessary  to  avoid  any  glare  at  this  point,  as 
passengers  proceeding  to  the  moving  staircase  in  the  back 
of  the  picture  would  possibly  be  inclined  to  stumble  if  they 
were  dazzled  in  this  way.  The  authorities  were  anxious  to 
make  the  process  of  stepping  on  and  off  the  staircase  a 
simple  and  familiar  one,  and  the  readiness  with  which  the 


Fig.    1 — Lighting    with    Concealed    Lamps. 

what  special  conditions  as  regards  lighting  prevail.  Mr. 
J.  S.  Dow  presented  a  series  of  tests  and  photographs  (the 
latter  taken  by  Mr.  V.  H.  Mackinney)  on  this  subject,  and 
it  is  clear  that  on  these  underground  railways  in  London  a 
good  deal  of  experiment  is  going  on. 

The  first  of  these  tube-railways  to  be  opened  in  London 
was  the  City  &   South  London  and  some  very  interesting 


Fig.  2 — 100-Watt  Tungsten    Lamps  in    London  Subway  Station, 

public   has  become  accustomed   to   the   method   is   ascribed 
partly  to  the  ingenious  method  of  lighting  adopted. 

The  method  of  lighting  is  interesting.  Panes  of  obscured 
glass  are  let  into  the  sloping  ceiling  horizontally  and  tung- 
sten lamps  are  placed  above  them.  Looking  up  the  stairs, 
as  in  the  photograph,  one  can  see  these  luminous  diffusin-;!; 
glass  plates,  but  the  light  is  quite  soft  and  does  not  offend 
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tlu"  I'vo.  l.ookiiij;  (low  II  llu"  stairs,  on  the  ollu-r  liaiid.  it  is 
iiilpossible  owing  to  tlu'  slope  for  the  passeiij^er  to  see  the 
hmiiiious  j^lass  at  all;  he  sees  only  the  brightly  lighted 
stairs.  It  IS  thus  impossible  for  hini  to  be  dazzled  by  the 
sources  oi  light,  and  it  is  to  be  noted  that  it  is  in  the  case 
of  people  descending  a  stair  of  this  kind  that  stumbling  is 
most  apt  to  occur.  an<l  would  he  most  likely  to  have  iiicon- 


Flg.  3 — Indirect   Illumination   in    London   Suiiway   Station. 

venient  results  if  it  happened.  Consequently  the  lighting 
has  been  planned  specially  with  a  view  to  the  convenience 
of  descending  passengers,  although,  as  stated,  the  effect 
even  for  ascending  passengers  is  quite  soft  and  satisfactory. 
Fig.  I  shows  the  application  of  a  similar  method  on  some 
of  the  subways  of  the  newest  tube  stations.  The  lamps  are 
concealed  in  whitewashed  slots  in  the  ceiling,  which  is  also 
white,  so  that  the  passengers  are  unable  to  see  the  filaments 
of  the  lamps.  The  method  is  interesting  as  showing  co- 
operation between  those  concerned  with  the  structural  ar- 
rangements and  those  engaged  on  the  lighting,  just  as  in 
the  case  of  the  moving  stairway  mentioned  above.  This  is 
the  kind  of  co-operation  one  would  like  to  see  on  the  part  of 
architects  and  lighting  engineers,  as  it  is  naturally  possible 
to  secure  exceptionally  satisfactory  effects  by  planning  the 
building  and  the  lighting  together.  The  method  shown  is 
being  adopted  on  the  subways  of  the  newest  stations  on  the 
Underground  Railways,  which  can  be  planned  beforehand. 


Fig. 


-I  Ikimination    of    Moving    Staircase. 


In  the  case  of  existing  passages  which  have  no  slots  in  the 
ceilings  it  is  not  of  course  possible  to  do  quite  the  same 
thing.  Even  in  these  cases,  however,  a  method  has  been 
adopted  of  putting  up  extra  screens  to  keep  the  light  from 
the  filaments  out  of  the  eyes  of  passengers  and  to  minimize 
glare.  It  is,  indeed,  striking  to  see  how  the  elimination  of 
glare  is  now  taking  as  prominent  a  position  in  the  minds  of 


light inj.^  engineers  as  the  provision  of  a  sullicienlly  bright 
dluniinalion.  I  he  latest  examples  on  these  underground 
railways  show  a  marked  advfincc  in  this  direction,  although 
on  some  of  the  least  enterprising  railways  nuich  still  remains 
to  be  done. 


Letter  to  the  Editor 


THE  ELECTRIC  DRIVE. 


To  the  LLdiiors  of  Electrical  World: 

Sirs: — 1  note  in  the  issue  of  March  2,  page  480,  in  an 
article  on  comparative  costs  of  shaft,  group  and  individual 
drive  in  a  shirt  factory,  a  table  giving  larger  aggregate 
horse-power  in  motors  for  shaft  or  group  drive  than  for 
individual  drive.  This  is  unusual,  as  individual  motors 
have  to  be  able  to  take  care  of  the  maximum  load  on  the 
machine,  while  with  a  number  of  machines  on  one  motor 
it  is  highly  improbable  that  each  of  the  machines  is  doing 
maximum  work  at  the  same  instant,  and  the  motor  there- 
fore would  be  invariably  of  lower  horse-power  than  the 
aggregate  horse-power  of  the  motors  required  for  the  in- 
dividual drives.  This  ratio  of  the  horse-power  actually 
used  and  the  aggregate  horse-power  of  the  motors  on  the 
installation  is  known  as  the  "load-factor." 

Not  being  familiar  with  shirt-factory  machinery,  I  can- 
not make  any  estimate  of  the  load-factor  in  this  case,  al- 
though from  the  figures  given  in  the  table  it  was  apparently 
based  on  100  per  cent.  As  an  illustration  of  load-factor  on 
other  classes  of  work,  I  give  below  figures  from  tests  which 
I  have  made  on  machine-shop  and  woodworking  tools  indi- 
vidually driven. 

Machine  shop,  309  motors,  load-factor  15.2  per  cent 
woodworking  shop,  68  motors,  load-factor  17.6  per  cent 
Recording  instruments  were  used  in  all  tests  and  the  dat< 
are  based  on  the  highest  peak  load  noted  during  observa- 
tion of  three  or  four  days. 

Again  referring  to  the  article,  the  annual  kilowatt  con- 
sumption is  given  as  42,600.  This  gives  an  average  loac 
of  15.2  kw'  based  on  fifty-two  weeks  of  fifty-four  hour: 
each,  or  about  two-thirds  load  on  the  motors.  Friction  loac 
is  given  as  9.7  kw,  this  being  about  63  per  cent  of  tht 
power  consumed.  Similarly,  on  the  five-motor  grouping 
the  total  load  is  8.7  kw,  and  as  the  friction  load  is  5  kw 
3.7  kw  is  left  for  productive  work. 

The  table  for  individual  drive  gives  22,700  kw  annualh 
which  on  above  basis  gives  an  average  load  of  8  kw.  Thi 
appears  to  be  exaggerated,  as  the  same  work  is  being  don 
with  Tj.y  kw  on  the  five-motor  group. 

I  should  be  interested  to  know  if  the  figures  given  in  th 
table  for  these  drives,  especially  the  individual,  were  take 
from  actual  tests. 

West  Lynn,  Mass.  G.  E.  Sanford. 

[The  figures  contained  in  the  article  referred  to  wer 
taken  from  a  paper  which  was  read  by  Mr.  Egbert  Dougla 
before  the  Milwaukee  Engineering  Society  and  the  Mi 
waukee  Section  of  the  American  Institute  of  Electrics 
Engineers.  The  figures  were  not  intended  to  be  taken  as 
specific  case  of  showing  which  drive  would  be  the  mo:i^ 
advantageous.  The  data  were  given  to  show  the  princip; 
elements  that  should  be  taken  into  consideration  in  analy; 
ing  the  two  propositions  to  determine  which  would  be  tl 
more  economical.  They  were  presented  as  an  illustratic 
to  show  the  various  elements  that  should  be  considered  : 
comparing  propositions  of  this  nature.  It  should  be  add<, 
in  this  connection  that  the  long-hour  continuous  use  of  3 
machines  in  a  shirt  factory  might  give  it  a  higher  loai 
factor  and  lower  diversity-factor  than  an  ordinary  industri- 
establishment,  in  which  case  a  larger  horse-power  in  moto 
would  be  needed  in  group  drives  to  overcome  heavy  frictiC; 
load. — Eds.] 
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Generators,  Motors  and  Transformers. 

L  uiniiicrcial  Testing  of  Three-l'liasc  Indiiciion  Motors. — 
J.  Makowek  AND  p.  A.  MossAY. — The  first  i)art  of  an 
ustrated  article  in  which  the  authors  give  results  of 
sasuroir.ents  showing  the  extent  to  which  the  figures 
taincd  for  the  power-factor,  resistance,  reactance  and 
iciency  of  three-phase  induction  motors  vary  with  the 
ithod  of  testing  and  with  the  method  of  calculating  from 
5t  results.  In  order  to  avoid  misunderstandings  it  is 
ggested  that  a  standard  method  of  testing  and  of  cal- 
lating  should  be  adopted. — London  Electrician,  April 
,  1912. 

Commutation. — W.  Weiler. — A  mathematical  article 
ustrated  by  diagrams  in  which  the  author  gives  some 
nple  formulas  which  permit  the  approximate  calculation 
the  emfs  which  determine  the  quality  of  commutation  in 
rect-current  machines. — Elek.  u.  Masch.  (Vienna),  April 
.  1912. 

Lamps  and  Lighting. 

Arc-Lamp  Electrodes. — W.  Vieweger. — In  view  of  the 
eat  expense  for  arc-lamp  electrodes,  especially  with  the 
X  levied  on  them  in  Germany,  it  is  very  important  to  con- 
me  them  as  completely  as  possible.  The  author  explains 
iw  this  can  be  done  if  some  lamps  are  lighted  the  whole 
ght  and  others  only  half  the  night  by  properly  arranging 
e  electrodes  so  that  they  are  first  used  in  the  all-night 
mps  and  the  remnants  are  used  afterward  in  the  half- 
ght  lamps.  He  thinks  that  for  new  street-lighting  sys- 
ms  it  will  be  preferable  to  use  high-candle-power  metallic- 
ament  lamps. — Elek.  Zeit.,  April  18,  1912. 
Arc  Lamps. — The  first  part  of  an  illustrated  article  based 
liefly  on  German  patent  specifications  concerning  recent 
ogress  in  the  construction  of  arc  lamps  with  the  elec- 
odes  arranged  side  by  side  in  an  inclined  and  nearly  ver- 
:al  direction.  The  methods  used  for  supporting  the  dec- 
odes and  pushing  them  ahead  when  consumed  are  de- 
ribed. — Zeit.  f.  Beleucht,  April  20,  1912. 

Generation,  Transmission  and  Distribution. 

Weight  Efficiency  of  Electric  Motors  and  Prime  Movers. 
•W.  B.  HiRD. — A  paper  read  before  the  Newcastle  Section 
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Fig.    1 — Weight- Efficiency    Curves    for    Electric     Motors    and 
VariOKs   Prime   iVIovers. 

f  the  (British)  Institution  of  Electrical  Engineers.  The 
athor  compares  the  weight  efficiencies  of  different  types  of 
otors  and  of  different  types  of  prime  movers.  lie  pro- 
3sed  to  take  as  a  basis  of  comparison  the  horse-power 
ivided  by  the  speed,  this  fraction  being  the  same,  or  ap- 
roxiniately   the   same,   for   any   individual   machine;   then. 


taking  any  line  of  motors,  a  graph  can  be  plotted  of  weights 
against  this  fraction,  which  is  represented  by  the  symbol  K 
and  may  be  called  the  output  constant.  If  the  constant  K 
is  divided  by  the  weight  in  tons  and  a  graph  of  the  results 
l)lotted  to  base  K,  the  graph  will  show  what  output  in 
brake-horse-power   per   revolution   is   being   obtained    from 
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Fig.    2 — Weight- Efficiency    Ciirves    for    Water    Turbines. 

each  ton  of  material  used,  and  it  is  found  that  in  a  large 
number  of  cases  the  points  thus  obtained  for  one  line  of 
machines  lie  very  nearly  in  a  straight  line.  For  simplicity's 
sake,  all  the  curves  are  represented  by  a  series  of  straight- 
line  graphs  showing  the  average  result  for  each  type  of 
prime  movers.  Fig.  i  embodies  the  principal  results 
obtained,  but  as  in  the  case  of  the  water  turbine  the  slope 
of  the  weight  efficiency  curve  was  so  much  steeper  than  for 
the  other  engines  investigated  that  a  different  scale  was 
required,  the  water-turbine  graphs  are  therefore  given  in 
Fig.  2.  All  these  lines  have  the  same  general  character- 
istics. They  slope  upward  from  left  to  right;  that  is  to 
say,  as  one  passes  upward  from  the  smaller  to  the  larger 
members  of  any  lines  of  machines,  the  weight  efficiency 
goes  up  and  a  larger  value  of  horse-power  per  revolution  is 
obtained  for  each  ton  of  material  used.  No  great  accuracy 
can,  of  course,  be  obtained  in  such  a  comparison,  and  many 
instances  of  individual  motors  occur  the  weight  of  which 
differs  materially  from  that  indicated  by  the  average  line 
for  their  type.  The  results  obtained  by  these  comparisons 
are  discussed  in  some  detail. — London  Electrician,  April 
19,  1912. 

Poiver  from  Peat. — C.  Heinz. — An  illustrated  description 
of  a  peat  gas  producer  and  a  peat  gas  engine  exhibited  at 
the  Posen  Exhibition  in  Germany  last  year.  The  highest 
percentage  of  moisture  in  peat  gasified  was  50  per  cent. 
The  fuel  consumption  per  hp-hr.  was  2.2  lb.  (i  kg.)  of  peat. 
— Metall.  and  Cheni.  Eng'ing.  May,  1912. 

Traction. 

Berlin. — An  illustrated  article  on  the  proposed  electrifica- 
tion of  the  Berlin  city  and  suburban  railways  ("Stadt-,  Ring- 
und  Vorortbahnen").  It  is  proposed  to  use  single-phase 
current  with  a  frequency  of  16^  cycles  and  15,000  volts  on 
the  trolley  wire  and  electric  locomotives.  The  only  reason 
why  locomotives  are  recommended  is  the  desire  to  make  use 
of  the  existing  passenger  cars.  Otherwise  the  use  of  motor 
cars  would  have  been  preferable. — Elek.  Zeit..  April 
18,  1912. 

Installations,  Systems  and  Appliances. 

German  Electrical  Industry. — A  continuation  of  the  long 
statistical  serial  on  the  condition  of  the  German  electrical 
industries  in  1911.  D.  Bercovitz  discusses  measuring  in- 
struments and  methods.  Feussner's  compensation  ap- 
paratus, which  permits  a  very  high  accuracy  in  direct-cur- 
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rent  iiicasurciucius,  has  been  simplilicd  in  loiiii  .iml  made 
more  convtiiiciit  for  use,  atul  its  applicability  lias  been  ex 
tended.  1  iirtlier  endea\ors  iiave  been  nuule  In  niaUe  the 
Dcpre/,  galvanometer  suitable  lor  alternating-cm  iiiii  nuas 
iirements,  but  the  success  has  so  far  been  slight.  On  the 
other  hand,  the  quadrant  electrometer  has  been  considerabl\ 
simplilied  by  the  Reichsanstall  and  is  being  used  now  also 
lor  power  measurements  and  transformer  tests,  bor  high- 
tension  engineering  static  voltmeters  arc  being  used  up  to 
Joo.ooo  volts  and  the  Duddell  oscillograph  is  being  used  in 
networks  up  to  50,000  volts.  The  metallic-fdameut  lamp 
has  alYected  the  construction  of  meters  in  two  directions 
since  the  sensibility  of  the  meters  had  to  be  raised  anil  their 
power  consumption  to  be  reduced  considerably,  ami  since  it 
became  necessary  to  develop  much  cheaper  designs.  This 
explains  why  amp-hour  meters  and  mercury  electricity 
meters  are  now  finding  some  favor  in  Germany.  1'. 
Ilumann  discusses  overhead-wire  line  construction  and 
cable  and  conduit  construction,  also  the  progress  made  in 
cable  manufacture.  A.  Stciidiaus  discusses  electric  lighting 
and  especially  the  ductile  tungsten  filament.  He  emphasizes 
that  central  stations  should  endeavor  to  make  the  consumer 
familiar  with  the  idea  that  a  25-cp  or  32-cp  lamp  is  the  new 
unit  standard  instead  of  the  old  16-cp  lamp.  To  do  this,  it 
would  be  well  if  the  specific  consumption  of  the  25-cp  and 
32-cp  lamps  was  still  further  reduced.  Metallic-filament 
lamps  of  1000  cp  are  now  being  made  with  a  specific  con- 
sumption of  0.8  watt  per  cp  with  an  average  life  of  1000 
hours.  These  high  candle-power  metallic-filament  lamps 
have  become  strong  competitors  of  arc  lamps,  which  are 
now  being  limited  more  and  more  to  ratings  of  from  2000 
cp  or  3000  cp  upward.  Further  progress  in  arc-lamp  con- 
struction is  hardly  to  be  expected  from  mechanical  improve- 
ments, but  only   from   progress   in   electrode   construction. 

A.  Steinhardt  discusses  electric   heating  and  cooking  and 

B.  Thierbach  the  use  of  electric  motors  for  agricultural 
purposes  and  in  factories  and  industrial  plants  in  general. — 
Elek.  Zeit.,  April  18,  1912. 

Municipal  and  Corporation  Control  of  Central  Stations  in 
Germany. — A  note  stating  that  it  has  been  observed  recently 
that  the  electricity  works  built  by  town  and  cities  in  Ger- 
many have  a  tendency  after  a  short  time  to  get  into  the 
hands  of  the  leading  electricity  companies.  The  Saxon 
Minister  of  the  Interior  has  issued  an  enactment  with  a 
view  to  counteracting  this  tendency.  It  is  stated  in  this 
publication  that  if  it  continues  unchecked  there  is  a  great 
danger  that  in  a  short  time  the  entire  country  will  become 
dependent  on  a  few  gigantic  concerns  for  the  supply  of 
electric  energy.  Such  an  eventuality  would  naturally  bring 
with  it  a  rise  in  the  price  of  electric  energy  which  would 
have  an  adverse  effect  upon  industry  in  general.  The 
Minister,  therefore,  urges  the  municipalities  in  strong  terms 
not  to  be  guided  by  temporary  financial  difficulties,  for  if 
once  the  electricity  works  go  out  of  their  hands  the  right 
which  they  have  hitherto  possessed  of  fixing  the  conditions 
for  the  supply  of  current  will  be  irrevocably  lost.  He  also 
points  out  that  if  in  the  first  few  years  of  the  existence  of 
a  municipal  electricity  station  the  expenditure  exceeds  the 
receipts  it  is  no  reason  for  selling  the  works  to  a  private 
company,  as  there  are  many  municipal  undertakings  at  the 
present  day  giving  a  good  profit  which  had  in  the  first  few- 
years  to  encounter  financial  losses.  It  is  pointed  out  in  the 
press  that  the  reasons  given  by  the  Saxon  minister  apply 
equally  to  the  lease  of  public  works  to  private  companies, 
because  after  the  lapse  of  a  number  of  years  it  has  rarely 
been  found  possible  for  the  municipality  to  take  over  the 
works  again. — London  Electrician,  April  19,  1912. 

Short-Circuit  Pozi'er. — G.  J.  Meyer. — In  the  standardiza- 
tion of  apparatus  for  high-tension  alternating  current  plants 
it  became  necessary  to  define  the  power  which  passes 
through  a  certain  apparatus  under  discussion  in  case  of  a 
short-circuit  and  which  is  to  be  interrupted,  for  instance,  by 
an  oil  switch.     The  author  explains  the  calculation  of  the 
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short  circuit  power  and  gives  a  lonuula  which  elmmiate 
ail  inaccuracy  in  the  former  standardization  rules.  Thi 
author  gives  a  number  of  examples  which  illustrate  how  m 
sl)ecial  cases  the  short-circuit  power  can  he  calculated,' 
J:lclc.  Zeit.,  April  18,  1912. 

lilcctric  Heating. — K.  Pfi.ugkl. — An  article  discussing 
ijitroduction  of  electric  heating  apparatus  int(j  practice  am 
recoiumeiiding  on  the  one  hand  inexpensive  and  robust  con 
structious  of  the  heating  api)aratus  and  on  the  other  liani 
special  and  popular  tariffs. — lilck.  Zeit..  April  18,  1912. 

Electrophysics  and  Magnetism.  ] 

Selenium  and  Light. — 1\  C.  Bkown. — The  author  has  for 
iiierly  shown  that  the  changes  of  conductivity  in  a  certaii 
variety  of  selenium  could  be  explained  quite  accurately  b; 
assuming  that  the  light  penetrates  throughout  the  conductinj 
layer  and  that  it  produces  two  changes  in  the  selenium,  li 
therefore,  the  light  action  takes  place  in  only  a  very  sinai 
portion  of  the  conducting  layer,  it  might  be  necessary  t 
rechcck  theory  and  experiment.  The  author  has,  there! op 
investigated  the  effective  depth  of  penetration.  The  cliie 
results  of  the  investigation  are  as  follows:  The  effectiv 
depth  of  penetration  of  the  selenium  in  the  Giltay  cell  b 
light  is  about  one-eighth  of  the  thickness  of  the  seleniun 
The  entire  amount  of  the  selenium  on  the  Giltay  cell  i 
conducting  and  light-sensitive.  The  effective  depth 
penetration  is  about  0.014  mm.  The  effective  depth  may  b 
very  much  greater  than  the  greatest  depth  reached  by  tb 
light.  The  effect  of  filing  or  sand-blasting  the  selenium  sui 
face  is  to  increase  the  conductivity.  The  nature  of  tb 
action  is  important  and  should  be  investigated  further.- 
Physical  Review,  March,  1912. 

Ionization  by  Moving  Electrified  Particles. — J.  J.  Tnofc 
SON. — A  theoretical  paper  developing  a  theory  based  on  ti 
following  assumptions :  Cathode  or  positive  rays  when  the 
pass  through  an  atom  repel  or  attract  the  corpuscles  in 
and  thereby  give  kinetic  energy  to  them.  When  the  enerf 
imparted  to  a  corpuscle  is  greater  than  a  certain  definr 
value — the  value  required  to  ionize  the  atom — a  corpusc 
escapes  from  the  atom,  producing  a  free  corpuscle  ar 
positively  charged  atom. — Philos.  Mag.,  April,  1912. 

Dispersion  of  Liquid  Chlorides. — H.  H.  Marvin. — i* 
account  of  an  experimental  investigation  of  the  selectr 
transmission  and  the  dispersion  of  liquid  chlorides.  Tl 
transmissivity  of  each  ten  liquid  chlorides  investigated  (su 
phur  chloride,  carbon  tetrachloride,  etc.)  in  the  region  1.5 
to  i6jjL  was  measured  and  the  refractive  indices  of  eig 
liquid  chlorides  for  a  wide  range  of  wave-lengths  were  d 
termined.  The  Maclaurin  and  the  Sellmeier  dispersion  fo 
mulas  represent  equally  well  the  observed  values  of  the  r 
fractive  indices  of  the  liquid  chlorides.  The  value  of  t' 
constant  K  in  the  Maclaurin  formula  is  in  good  agreeme 
with  the  observed  value  of  the  dielectric  constant  in  ea 
case,  while  the  value  of  K  in  the  Sellmeier  formula  diffe 
by  an  amount  which  increases  with  the  value  of  t 
dielectric  constant.  The  Maclaurin  formula  is,  therefoi 
in  better  accord  with  the  results  of  experiment  than  is  t 
Sellmeier  formula. — Physical  Review,  March,  191 2. 

Contact  Difference  of  Potential  and  Velocities  of  Eh 
trons. — K.  T.  Compton. — An  account  of  an  experimen  . 
investigation  of  the  influence  of  the  contact  difference 
potential  between  the  plates  emitting  and  receiving  electro; 
liberated  by  ultra-violet  light  on  the  measurement  of  t; 
velocities  of  these  electrons.  The  electrons  moving  1- 
tween  the  emitting  and  receiving  plates  are  acted  on  by  t: 
force  due  to  the  contact  difference  of  potential  as  well  > 
by  the  externally  applied  field.  This  effect  must  be  allowl 
for  when  making  measurements  on  the  velocities  of  12 
electrons.  When  this  contact  difference  of  potential  is  o- 
rected  for,  it  is  found  that  different  metals,  under  the  actn 
of  ultra-violet  light,  give  off  electrons  with  practically  eq'Jl 
velocities.  The  "distribution  of  velocity"  curves  are  a? 
nearly    identical.     The   evidence   of   reflected    electrons   ''- 
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naiiis  uniiupaircd.  When  a  perforated  screen  and  an 
mxiliary  field  are  used  to  prevent  this  reflection,  there  i?  a 
itray  field  through  the  screen  which  may  be  calculated  and 
:orrected  for. — Fhilos.  Mag.,  April,  191 2. 

Electron  Theory. — O.  VV.  Richardson. — A  mathematical 
)aper  discussing  some  applications  of  the  electron  theory 
)f  matter,  especially  to  electrical  and  thermal  conductivity 
md  the  law  of  force  which  governs  the  collisions  of  elec- 
rons  in  metals;  the  emission  of  electrons  from  hot  bodies 
IS  a  function  of  temperature;  the  reflection  of  electrons  at 
he  surface  of  conductors;  the  electron  theory  of  contact 
:mf  and  thermoelectricity,  and  photoelectric  and  related 
)henomcna. — Phil  as.  Mag.,  April,  1912. 

Rotating  Electric -Current  Field. — A.  E.  Ken  nelly. — His 
Purin  Congress  paper  in  full,  in  which  he  deals  with  some 
lew  qualitative  relations  bearing  on  Ferraris'  rotating  vec- 
or  theory  in  relation  to  electric-current  flow  in  two  dimen- 
;ions. — London  Electrician,  April  19,  1912. 

Thin  Metal  Films. — J.  Robinson. — An  account  of  an  ex- 
)erimental  investigation  of  the  photo-electric  properties  of 
hin  metal  films.  One  of  the  curious  results  found  is  that 
ight  assists  electrons  to  leave  a  metal  more  in  the  direction 
)f  the  light  than  in  the  opposite  direction  for  thin  films, 
lut  when  the  films  are  thick  the  reverse  is  the  case. — Fhilos. 
\Iag.,  April,  1912. 

Electrochemistry   and   Batteries. 

Induction  Furnace. — Magnus  Ungek. — An  article  illus- 
rated  by  diagrams  on  the  action  of  electromechanical 
orces  on  the  bath  of  induction  furnaces.  The  author  dis- 
inguishes  two  different  kinds  of  forces.  The  first  is  the 
nutual  attraction  of  current-carrying  elements  within  the 
lath,  similar  to  the  attraction  of  two  parallel  conductors 
arrying  current  in  the  same  direction.  This  effect  is  well 
:nown  under  the  name  of  pinch  effect.  It  does  not  manifest 
tself  to  a  serious  degree  in  large  induction  furnaces  for 
teel  refining,  but  makes  it  impossible  to  operate  induction 
urnaces  having  a  bath  of  very  low  specific  resistance,  such 
.s  aluminum  and  copper.  The  second  force  is  the  repelling 
brce  between  the  bath  (secondary  winding)  and  the 
irimary  winding,  similar  to  the  repelling  force  between  two 
>arallel  conductors  carrying  current  in  opposite  directions. 
Phis  force  resembles  in  many  respects  the  effect  that  the 
:entrifugal  force  caused  by  rotating  the  circular  bath  on  its 
ixis  would  have.  The  author  analyzes  this  centrifugal 
iffect  in  some  detail  with  the  aid  of  diagrams  and  finally 
loints  out  that  the  pinch,  as  well  as  the  centrifugal  force, 
!xerts  a  compressive  effect  upon  the  bath,  and  one  which 
s  of  great  value  in  tending  to  free  it  from  inclosed  gases 
md  thus  give  a  homogeneous  product.  The  circulation  set 
ip  in  the  bath  by  the  magnetic  forces  is  very  desirable  in 
irder  to  obtain  a  uniform  product. — Metall.  and  Chem. 
hig'ing,  May,  1912. 

Electric  Zinc  Furnace. — C.  F.  Johnson. — An  illustrated 
irticle  on  the  electric  zinc  furnace  of  Woolsey  McA.  John- 
ion.  In  order  to  economize  in  electrical  energy  consump- 
ion  tlie  furnace  charge  is  preheated  to  900  deg.  C.  and  elec- 
rical  heat  is  employed  only  for  the  temperature  range  from 
)oo  deg.  to  1300  deg.  C.  An  estimate  of  the  power  needed 
n  commercial  units  for  a  30  per  cent  ore  is  800  kw-hr.  per 
•hort  ton  30  per  cent  roasted  ore  and  1400  kw-hr.  per  short 
on  70  per  cent  roasted  ore.  The  usual  troubles  with  blue 
Jowder  seem  to  have  been  greately  reduced,  as  the  best 
•ecord  of  condensation  in  this  respect  was  the  production 
)f  390  lb.  of  metal  and  only  11  lb.  of  blue  powder.  In  com- 
nercial  practice  the  amount  of  blue  powder  will  be  propor- 
ioncd  to  secure  the  best  economic  results,  a  maximum  of 
:ondensing  output  with  a  minimum  of  blue  powder. — Metall. 
ind  Chem.  Eng'ing,  May,  1912. 

Magnetic  Separation. — O.  IC.  Ruhoff. — An  illustrated 
account  of  laboratory  experiments  on  the  magnetic  separa- 
tion of  zinc-iron  ores  such  as  are  found  in  southwestern 
^'isconsin.     The  results  appear  to  show  that  after  a  light 


roast  in  any  atmosphere  which  is  not  strongly  oxidizing 
there  is  every  probability  that  a  magnetic  separation  of 
such  zinc-iron  ore  can  be  satisfactorily  carried  out  without 
losing  so  much  sulphur  that  the  iron  tailings  are  no  longer 
of  value  to  acid  manufacturers. — Metall.  and  Chem. 
Eng'ing,  May,  1912. 

Units,  Measurements  and  Instruments. 

Deflection  Fotentiomcter. — H.  B.  Brooks. — An  account 
of  the  use  of  deflection  potentiometers  for  current  and  volt- 
age measurements.  The  deflection  potentiometer  combines, 
in  suitable  proportions,  the  accuracy  and  reliability  of  the 
zero  potentiometer  with  the  quickness  of  working,  ease  of 
reading  and  independence  of  fluctuations  which  characterize 
a  well-damped  deflection  instrument.  It  is,  therefore,  espe- 
cially suitable  for  a  large  class  of  work  which  does  not 
require  extreme  precision  but  for  which  a  high  degree  of 
reliability  is  wanted.  With  a  deflection  potentiometer  in 
use,  the  manipulation  and  reading  require  but  little  more 
training,  effort  or  time  than  the  reading  of  a  portable 
instrument,  and  every  day's  work  of  instrument  checking 
is  done  as  it  should  be,  namely,  by  reference  to  standard 
resistors  and  standard  cells. — Bulletin  Bureau  of  Standards, 
Vol.  VIII,  No.  2,  1912  (Reprint  No.  172). 

Design  of  Deflection  Potentiometer. — H.  B.  Brooks. — In 
a  second  paper  the  author  points  out  that,  while  the  essential 
principle  of  operation  of  the  deflection  potentiometer  is  very 
simple,  the  requirements  of  speed  of  working,  accuracy  and 
the  use  of  a  pivoted  portable  galvanometer  demand  con- 
siderable care  in  the  design.  He  gives  an  outline  of  the 
design  in  some  detail,  and  also  adds  some  notes  on  the 
design  of  a  moving-coil  galvanometer  of  the  high  grade  re- 
quired for  a'  deflection  potentiometer. — Bulletin  Bureau  of 
Standards,  Vol.  VIII,  No.  2,  1912  (Reprint  No.  173). 

Electrical  Instruments. — J.  Reyval. — The  first  part  of  an 
illustrated  description  of  new  instruments  and  apparatus 
exhibited  at  the  recent  exposition  of  the  French  Physical 
Society.  The  present  instalment  is  especially  devoted  to 
description  of  new  apparatus  of  A.  Blondel,  which  were  a 
feature  of  the  exposition,  comprising  new  oscillographs,  a 
new  photographic  recorder,  an  apparatus  for  the  harmonic 
analysis  of  periodic  current  waves,  a  resonance  induction 
galvanometer,  a  polyphase  arc  lamp  and  various  photometric 
instruments.  An  apparatus  by  Epstein  and  Armagnat  for 
magnetic  tests  of  sheet  iron  is  also  described. — La  Lumicre 
Elec,  April  20,  1912. 

Resonance  Method  of  Harmonic  Analysis. — R.  Beattie. 
— An  illustrated  mathematical  article  which  contains  an 
examination  of  the  errors  to  which  the  experimental  or 
resonance  method  of  harmonic  analysis  is  liable.  In  the 
course  of  the  discussion  a  process  of  correcting  for  these 
errors  is  described.  It  is  likewise  shown  how  by  a  slight 
variation  of  the  usual  procedure  a  considerable  improve- 
ment in  the  attainable  accuracy  can  be  secured. — London 
Electrician.  April  19,  19 12. 

Thermo  Emf  of  the  Nernst  Filament. — J.  S.  Shearer. — 
An  abstract  of  an  American  Physical  Society  paper  giving 
the  results  of  some  preliminary  determinations  of  the 
thermo-electric  power  of  the  Nernst  filament,  which  was 
found  to  be  more  than  forty  times  that  of  platinum  plati- 
num-rhodium in  the  temperature  interval  from  20  deg.  to 
440  deg.  C. — Physical  Reznei^ .  March,  1912. 

Resistivity  Measurement  of  Magnesium. — E.  F.  Nortii- 
RUP. — An  illustrated  article  describing  a  resistivity  deter- 
mination of  magnesium  in  the  temperature  range  from  20 
deg.  to  155  deg.  C.  which  is  intended  as  an  illustration  of 
the  best  methods  by  which  such  measurements  should  be 
made  and  recorded.  The  method  is  based  on  the  use  of 
the  Kelvin  double  bridge. — Metall.  and  Chem.  Eng'ing, 
May.  19 1 2. 

Telegraphy,   Telephony   and   Signals. 

Long-Distance  Telephony. — Bela  Gati. — An  account  of 
an     experimental     comparison     of     the     Egner-llolmstrom 
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iiiicr()i>lit)iii-  (irciiiily  dcsci  ilird  iii  tlu-  Pi^cst)  ami  llu 
micropliiiiu'  ot  ii;ui,  ot  tlu-  v\;itcr-ct)oleil  lypi".  I'or  a  lliird 
compansiin  a  IJcrlincr  micritphoiic  was  used.  Jlii;  t«.->l;i 
wcri'  iiiado  over  a  line  of  uoo  km  (7-io  miles),  wliicli  was 
arran};ed  in  such  a  way  tliat  the  wave- forms  of  the-  curreni 
at  tile  transmitting  end  and  at  tlie  receiving  end  could  he 
plotted  hy  tlie  same  oscillograph.  Two  men  spoke  the  same 
vowel  into  the  microphone  at  llie  receiving  end  and  the 
curves  of  the  current  show,  in  the  opinion  of  the  author, 
that  only  the  llati  nucrophone  gives  for  every  vowel  the 
same  characteristic  current  curve  independent  of  the  per- 
son who  has  pronomiced  the  vowel.— /.i;  I.uinicrc  F.lcc. 
.\pril  JO,   191J. 

Miscellaneous. 

Corrosion  of  Iron  and  the  I'rolt'ction  oj  Structural  Iron- 
li'ork. — L.  AKtiiiiurr. — A  note  on  a  paper  read  before  the 
Horby  Society  of  Engineers.  The  author  prefaced  his  re- 
marks by  a  discussion  of  the  various  theories  of  the  cause 
of  corrosion,  lie  showed  that  moisture  is  a  necessary 
concomitant  and  also  considered  the  effects  resulting  from 
the  presence  of  carbonic  acid,  hydrogen  peroxide  and  bac- 
teria. He  then  dealt  very  fully  with  the  proper  methods 
for  preserving  iron  or  steel  structures  subject  to  atmos- 
pheric rusting.  A  coating  of  oxide  scale  is  one  means  of 
preventing  this,  though  this  coating  is  liable  to  crack  or 
(lake  off  if  the  metal  is  hannnered  or  bent.  Other  processes 
designed  for  the  same  purpose  are  tinning  and  galvanizing, 
these  being  extensively  employed.  For  structures  exposed 
to  the  atmosphere,  however,  by  far  the  most  widely  adopted 
and  convenient  method  is  painting.  Paints  for  ironwork 
might  be  divided  into  two  classes:  (i)  Varnishes,  contain- 
ing no  pigment,  bitumen,  coal-tar  pitch,  stearine  pitch  or 
wool  pitch  in  tar  oils,  and  (2)  true  paints,  composed  of  a 
finely  ground  pigment  suspended  in  a  vehicle  which  is 
usually  linseed  oil.  Before  applying  paint,  however,  the 
iron  should  be  dry  and  free  from  traces  of  rust.  The  paint 
should  be  put  on  very  thickly  and  while  the  iron  is  dry  and 
even  warm.  Nothing  is  better  for  employment  as  a  priming 
coat  than  red  lead  and  linseed  oil.  Portland  cement  is  a 
good  protective  in  places  where  water  lodges.  For  the 
preservation  of  underground  iron  Angus  Smith's  method  is 
one  of  the  most  successful.  The  action  of  water  upon  iron 
in  hot-water  pipes  and  in  steam  boilers  is  very  different. 
In  cases  where  water  is  so  soft  as  to  deposit  no  protective 
coating  of  carbonate  of  lime  in  the  pipes  the  presence  of 
carbon  dioxide  might  lead  to  serious  corrosion.  Such 
water  has,  however,  no  perceptible  action  on  copper.  Hard 
water,  though  commonly  considered  more  corrosive  than 
soft  water,  has  often,  owing  to  the  deposition  of  carbonate 
of  lime  in  the  pipes,  a  less  harmful  action  than  soft  water. 
— London  Electrician,  April  19,  1912. 

National  Employees'  Insurance. — J.  H.  Stansfield. — An 
article  on  the  proposed  British  law  on  national  insurance 
with  special  reference  to  the  electrical  industry. — London 
Elec.  Review,  April  19,  1912. 
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Book  Reviews 

Wechselstromversuche.     By  Dr.  Anton  Lanipa.     Braun- 
schweig:   Friedr.  Vieweg  &  Sohn.     176  pages,  54  illus. 
Price,  5.80  marks. 
A    textbook    on    alternating-current    theory     from    the 
algebraic   or   non-vectorial   standpoint.     It   is   divided   into 
a  brief  introduction  and  four  chapters,  which  relate  to  the 
following  subjects:   Alternating-current  flow;  induction  and 
mechanical  forces;  the  rotating  magnetic  field;  the  rotating 
electric  field.     The  book  is  written  in  a  scholarly  style  and 
enters  deeply  into  a  number  of  subjects  not  ordinarily  dealt 
with  in  alternating-current  treatises.     It  is  prepared  more 
from  the  standpoints  of  mathematics  and  physics  than  from 


liiK  .\1a(;.\ktu'  (  iKcuii.  Hy  V.  Karapetoff.  New  \(jrk: 
.McCiraw  I  lill  liook  (  ompany.  243  pages,  62  illus. 
Price,  $2. 
Detailed  discussions  of  the  electrophysical  relations  in  the 
magnetic  circuits  ui  all  practical  types  of  dynan)o-electric 
machinery,  transformers  and  transmission  lines  are  given 
in  this  book,  which  has  been  written  with  the  object  of 
providing  the  advanced  electrical  engineering  student  with 
accurate  information  concerning  the  factors  which  affect 
the  operating  characteristics  of  such  apparatus.  The  thir- 
teen chapters  deal  with  the  following  topics:  The  funda- 
mental relation  between  flux  and  nnnf,  the  magnetic  circuit 
with  iron,  hysteresis  and  eddy  currents  in  iron,  induced  emf 
in  electrical  machinery,  exciting  ampere-turns  in  electrical 
machinery,  mmf  of  distributed  windings,  armature  reaction 
•n  synchronous  machines,  armature  reaction  in  direct-cur- 
rent machines,  electromagnetic  energy  and  inductance,  the 
inductance  of  cables  and  transnn'ssion  lines,  the  inductance 
of  the  windings  of  electrical  machinery,  and  the  mechanical 
force  and  torque  due  to  electromagnetic  energy.  In  twl 
appendices  the  ampere-ohm  system  of  units  and  the  ani 
pere-turn  versus  the  gilbert  are  discussed.  Clearness  o! 
presentation  characterizes  the  treatment  throughout.  More 
over,  numerical  problems  are  inserted  at  the  end  of  nearl) 
every  article  in  the  book  in  order  to  permit  the  student  t( 
fix  the  relations  definitely  in  his  mind.  As  a  test  for  stu- 
dents the  book  should  be  welcomed  by  instructors  in  high 
grade  electrical  engineering  colleges. 


The  Induction  Motor.  By  Benjamin  F.  Bailey,  Ph.D 
New  York :  McGraw-Hill  Book  Company.  225  pages 
120  illus.  Price,  $2.50. 
After  outlining  briefly  the  elementary  theory  of  tb 
induction  motor  and  then  discussing  more  completely  an< 
thoroughly  the  performance  of  the  machine  as  disclosed  b; 
the  simple  circular  current  diagram,  the  author  deals  ii 
some  detail  with  the  starting  torque  of  the  machine  ani 
starting  devices  used  with  it.  Variable-speed  inductioi 
motors  of  the  cascade,  changeable-pole-number  and  com 
mutator  types  are  described  in  a  simple  manner,  as  is  als 
the  induction  generator.  The  last  half  of  the  book  deal 
more  largely  with  design  than  with  operation,  which  lattei 
however,  is  discussed  as  having  a  bearing  on  design.  Tli 
treatment  is  as  nearly  non-mathematical  as  one  could  desir 
for  presenting  such  involved  interrelations  as  exist  in  th 
induction  motor.  In  fact,  the  few  equations  used  are  littl 
more  than  simple  algebraic  expressions  of  the  physical  reU 
tions  and  are  seldom  used  by  the  author  to  demonstrate  an 
theory  proposed.  The  author  has  exercised  good  judgmer 
in  the  arrangement  of  the  material  in  the  book,  which 
well  adapted  for  purpose  of  instruction  in  design,  theor 
and  operation  characteristics. 


Alternating-Current   Design.      By   Julius    Frith.      Ne  . 

York:      D.   Van    Nostrand   Company.      118   pages,   i  ,1 

illus.     Price,  $2. 
Although   the   number   of   separate   design   subjects   er 
braced  by  this  brief  treatise  renders  impossible  the  thoroug.i 
treatment  of  them  all,  yet  most  of  the  important  featur, , 
are  dealt  with  in  each  case.    This  desirable  result  is  attrib 
table  to  the  fact  that  the  author  has  made  an  excellent  sele, , 
tion  of  material  to  include  in  the  book  and  has  excluded  '<,■ 
matter  of  minor  importance.  Design  theory  and  constructi'i. 
details  are  given  relating  to  alternating-current  generatoi!. 
synchronous    motors,    induction    motors,    stationary    tran;. 
formers  and  transmission  lines.    The  treatment  is  essential, 
non-mathematical  and  is  of  such  a  character  as  to  appe, , 
most  strongly  to  practising  designers. 
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New  Apparatus  and  Appliances 


ELECTRIC    TOASTER. 


The  accompanying  illustration  shows  a  new-type  electric 
ister  which  has  just  been  put  on  the  market  by  Simplex 
induits,  Ltd.,  of  116  Charing  Cross  Road,  London.  It 
ibodies  many  improvements  in  design  and  construction. 
le  base  and   frame  are  one  casting,  designed   in   a  stvle 


Electric    Toaster. 

lich  has  proved  to  be  the  most  popular.  The  heating 
;ment  consists  of  a  resistance  tape  of  special  composition 
irally  wound  on  thin  rectangular  mica  strips  which  are 
pported  one  above  the  other  on  the  frame.  Two  slices 
bread  can  be  toasted  at  the  same  time,  and  these  are  held 
the  correct  position  for  toasting  by  two  hinged  sides, 
lich  also  serve  to  retain  the  heat.  The  current  consump- 
m  is  low.  but  the  construction  is  such  as  to  give  very 
pid  toasting.  The  device  is  nickel-plated  and  furnished 
th  two  pin  terminals. 


SOLDER  FOR  ALUMINUM. 


It  is  generally  recognized  that  the  difficulty  in  soldering 
iminum  in  a  permanent  manner  is  attributable  to  the 
ide  of  aluminum  which  is  always  present  on  the  metal, 
'en  when  the  metal  is  scraped  it  re-forms  quickly,  and  it 
of  a  tenacious  and  obstinate  nature.  Many  attempts  to 
tain  solders  for  aluminum  have  failed  because  the  contact 
rmed  is  destroyed  in  a  short  time  by  the  action  of  the 
ide.  It  is  claimed  that  a  special  combination  flux  and 
der  invented  by  Mr.  Charles  M.  Brown  will  produce  a 
rmanent  contact  which  will  withstand  the  most  searching 
nospheric  and  chemical  tests.  It  is  stated  that  only  a 
all  quantity  of  the  material  is  required  to  make  a  joint. 
le  parts  to  be  united  are  first  scraped  and  then  the  com- 
led  solder-flux  (which  is  in  paste  form)  is  put  on.  Heat 
1  be  applied  by  means  of  an  alcohol  lamp  (for  small 
'rk),  a  blow  torch,  Bunsen  burner  or  the  acetylene  and 
ygen  welding  flame.  The  solder  runs  automatically  into 
:  joint.  The  melting  point  is  about  300  deg.  C.  and  the 
Jcess  may  be  more  correctly  described  as  autogenous 
Iding.  In  joining  thick  stranded  aluminum  cables  use  is 
de  of  a  special  method  by  which  molten  aluminum  is 
Jred  into  the  joints.  The  flux  is  supplied  in  powder  form 
i  is  made  into  a  paste  by  the  user.     The  solder  is  com- 


posed of  an  alloy  of  aluminum  and  can  be  polished  in  the 
same  way  as  aluminum.  Ihis  material  has  been  placed 
on  the  market  by  the  Alu-.Sol  Manufacturing  Company, 
Worcester   Street,   Wolverhampton.   England. 


HIGH- VOLTAGE    OUTDOOR    TRANSFORMER. 


The  transformer  illustrated  herewith  was  built  for  use 
by  the  Southern  Sierras  Power  Company  for  outdoor  serv- 
ice on  33,000-volt,  60-cycle  circuits.  It  is  of  the  shell-type 
construction,  with  separately  wound  primary  and  secondary 
coils.  Each  coil  has  a  continuous  layer  of  insulation  and 
is  spaced  and  separated  from  the  other  coils  by  means  of 
heavy  insulating  channels  and  shields.  The  primary  wind- 
ing is  so  arranged  that  the  taps  are  brought  out  from  the 
interior  or  neutral  part  of  the  winding  in  order  to  minimize 
danger  of  trouble  at  this  point.  The  terminal  block  is  sub- 
merged in  oil.  The  wire  used  in  the  high-voltage  winding 
is  first  enameled  and  then  double  cotton-covered.  That 
portion  of  the  winding  which  connects  to  the  line  has  four 
cotton  coverings,  and  the  last  turns  of  each  coil  are  further- 
more individually  wrapped  with  a  double  thickness  of  var- 
nished cambric  or  empire  cloth  so  that  each  turn  will  with- 
stand several  thousand  volts  break-down  test.  This  extra 
heavy  insulation  on  the  end  turns  is  to  enable  the  trans- 
former to  stand  up  under  high-frequency  discharges  and 
line   surges. 

The  high-tension  insulators,  tested  at  80,000  volts,  are 
cemented   to  an   auxiliarv  cover  bolted  to  the  main   cover. 


HIgh-Voltage    Transformer    for    Outdoor    Service. 

After  the  core,  coils  and  main  cover  are  in  place  the  final 
connections  between  the  coils  and  the  high-tension  terminals 
are  made  through  an  additional  hand-hole  in  the  main 
cover,  which  at  the  same  time  provides  a  convenient  means 
of  filling  the  transformer  with  oil.  It  is  said  that  the  trans- 
formers  have   successfullv   withstood   break-down    tests   of 


io.i6 


KLKCTRICAI.     WUKI.l) 


\'()i..  51;,  N'o.   I 


70,000  volts  bctwocii  primary  and  sccoiulary  ami  ground. 
This  transformer  was  huilt  at  the  l-'ort  Wayne  l-.k'ctrir 
W'orks  nf  the  ( IciuMal  ivlciMric  ("oiiii)any. 


REMOTE-CONTROLLED  SWITCH. 

The  accompanying  illustration  shows  a  remote-controlled 
switch  for  controlling  small  incandescent  lamp  circuits  used 
for  signs  and  for  lighting  in  alleys  and  such  places  which 
it  is  desired  to  operate  during  the  same  hours  as  the  street- 
lighting  circuits.  The  coil  shown  is  connected  in  series 
with  the  main  lamp  circuit  and  the  contacts  controlling  the 
socoiulary  lamp  circuit.  The  closing  of  the  main  circuit 
energizes  the  coil,  which  closes  the  contacts  of  the  secondary 
circuit. 

To  open  the  switch  the  main  circuit  uuist  first  be  in- 
terrupted and  then  a  small  amount  of  alternating  current 
sent  through  the  main  arc  circuit  and  this  coil.  This  alter- 
nating current  demagnetizes  the  iron  core  so  that  the 
switch  immediately  opens.     To  open  the  switch  Yz  amp  of 


Remote-Controlled  Switch. 

alternating  current  forced  through  the  circuit  is  sufficient 
and  is  not  enough  to  injure  any  of  the  magnetic  apparatus 
connected  to  the  circuit.  The  switch  is  manufactured  by 
the  Condit  Electrical  Manufacturing  Company,  Boston, 
Mass. 


LOCK-TYPE    DISCONNECTING   SWITCHES. 


The  increasing  size  of  electric  generating  plants  has 
created  a  demand  for  disconnecting  switches  of  large  cur- 
rent-carrying capacity  and  of  a  type  which  eliminates  the 
dangerous  features  of  the  ordinary  knife  switches.  In 
Fig.  I  herewith  is  shown  a  2200-volt,  2000-amp  lock-type 
disconnecting  switch  mounted  on  a  marble  slab.  The  sta- 
tionary contacts  are  suitable  for  cable  and  bar  connection, 
the  movable  parts  consisting  of  four  blades  and  a  clamping 
attachment.  Fig.  2  shows  a  switch  for  12,000  volts  and 
Tooo  amp,  mounted  on  insulators. 

The  experience  with  ordinary  knife  switches  of  800  amp 
or  more  on  large  generating  systems  led  to  the  adoption  of 
a  lock-type  knife  switch  to  prevent  the  opening  of  the 
switch  under  heavy  short-circuits  and  subsequent  destruc- 
tion  of   the    switch,  and    surroundings.      The    switches    are 


locked  and  unlocked  m  less  than  one  turn  of  the  handl 
I  he  (piality  of  the  contacts  does  not  dei)eii(l  on  ;iiiy  s])rinj 
ing  of  the  parts  in  contact.  The  clamping  effect  insure 
the  low  resistance  of  the  contacts  and  increases  actually  t!' 
current-carrying  capacity  of  the  switch.  The  switch  ca 
l)e  built  to  suit  any  current   ref|uirements  .ind  is  verv  eri« 


Figs.    1    and   2 — Lock-Type    Knife   Switches  for  2000   Amp   and   IOC 
Amp   Respectively. 

to    operate    when    unlocked,    a    light    pull    on    the    eye-bo 
serving  to  open  the  switch. 

This  type  of  switch  has  been  adopted  as  standard  vvii 
the  Shawinigan  Water  &  Power  Company,  of  Montrea 
where  more  than  300  are  in  use  at  present.  It  has  bee 
patented  in  Canada  and  the  United  States.  It  is  beir 
marketed  by  Mr.  John  Morse,  Power  Building.  Montref 
Can. 


ADJUSTABLE  CONDUIT  BOXES. 


In  installing  concealed  conduit  systems  for  house  wirii 
the  adjustment  necessary  to  bring  the  switch  plate  flu 
with  the  finished  wall  often  causes  some  trouble.  One  fe 
ture  of  the  box  illustrated  herewith  is  the  adjustment  rir 
C  36,  which  can  be  moved  forward  or  backward,  allowi 
0.5-in.  adjustment.  An  extension  ring  is  available  for  e 
treme  cases,  w^hich  increases  the  depth  of  the  box  to  a 
extent.    The  switch  plate  is  slipped  over  the  projecting  wl 


Adjustable    Conduit    Box. 


thread  in  the  cover  and  automatically  adjusts  itself  to  W 
level  of  the  plaster.  Ample  space  can  be  left  at  the  tsk 
of  all  fittings  for  joints  and  switches.  The  boxes  are  m£P- 
factured  in  standard  conduit  sizes  by  the  Sun  Electijfl 
Company,  Ltd.,  1 18-120  Charing  Cross  Road,  Lon'jfc, 
\V.  C,  Fngland.  ; 
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Industrial  and  Financial  News 


JUYING  continues  on  a  very  conservative  scale 
J  throughout  the  greater  part  of  the  country,  and  the 
trade  situation  as  a  whole  shows  signs  of  irregularity, 
jsitancy  is  again  apparent  in  fresh  commitments,  and 
lile  the  movement  of  merchandise  is  of  fair  proportions, 
seems  to  be  chiefly  of  routine  nature.  Optimistic  senti- 
;nt  received  a  check  last  week  from  the  unfavorable 
owing  made  by  the  United  States  Steel  Corporation  in 
e  first  quarter  of  the  year,  and  this  has  been  augmented 

uncertain  crop  and  labor  conditions  in  various  sections, 
xording  to  the  government  crop  report  issued  May  7, 
lather  conditions  last  week  were  favorable  to  the  crops, 
t  it  is  generally  believed  at  this  time  that  the  season  will 

a  backward  one.  Retail  lines  are  showing  fair  activity, 
lilding  operations  during  the  month  of  April  showed 
irked  expansion,  and  further  encouragement  is  found  in 
;  tendency  toward  higher  prices  in  the  metal  markets, 
hile  the  political  developments  are  being  watched  with 
erest,  they  are  apparently  exerting  only  a  secondary 
luence  on  business.  Money  continues  easy.  Rates  in 
e  New  York  market  May  8  were:  Call,  2)<4@3  per 
nt;  ninety  days,  2)@2>Va  per  cent. 


Chicago  Elevated  Railways. — A  communication  from  the 
V  department   of  the  city  of  Chicago  giving  an   opinion 

to  the  power  of  the  City  Council  to  enforce  a  universal 
:ent  fare  by  transfer  among  the  various  elevated-railway 
mpanies    of    the    city    includes    an    interesting    exposition 

the  legal  status  of  the  present  agreement,  or  consolida- 
n,  if  it  can  be  called  such,  between  the  elevated-railway 
mpanies  of  Chicago.  The  opinion,  dated  April  22,  was 
ipared  by  John  W.  Beckwith,  assistant  corporation  coun- 
,  and  approved  by  William  H.  Sexton,  corporation  coun- 
.  It  relates  that  during  the  summer  of  1911  Henry  A. 
air  purchased  about  98  per  cent  of  the  stock  of  the 
)rthwestern  South  Side  and  Metropolitan  companies, 
lis  stock  was  transferred  to  three  individual  trustees,  of 
lom  Mr.  Blair  is  one,  and  it  was  pledged  to  secure  notes 
lounting  to  $30,000,000.  Subject  to  this  pledge  the  trus- 
;s  have  also  issued  to  the  beneficiaries  under  the  trust 
rtilicates  called  shares,  and  these  shares  have  been  sold 
d  distributed  by  the  trustees.  The  opinion  continues: 
his  form  of  organization  is  not  a  form  of  incorporation, 
t  is  commonly  known  as  the  'Massachusetts  trust  plan,' 
d  is  a  name  adopted  for  convenience  as  the  authorized 
signation  for  business  purposes  of  the  trustees.  No  one 
rporation  controls  the  stock  of  any  of  the  elevated  roads, 
r  does  any  of  the  elevated-railroad  corporations  own  or 
ntrol  the  stock  of  either  of  the  others.  A  somewhat 
titious  separate  legal  and  corporate  entity  of  each  ele- 
ted-railroad  corporation  is  kept  up  and  maintained  and 
ch  railroad  company  mentioned  is  being  operated  under 
d  through  a  board  of  directors  and  officers  elected  or 
pointed  by  such  board  or  boards,  and  perhaps  technically, 

least,  each  elevated  railroad  is  independent  of  the  oth- 
3."  However,  while  the  question  is  not  without  doubt, 
e  corporation  counsel  is  inclined  to  believe  that  a  court 
)uld  hold  that  the  real  beneficial  owner  of  the  properties 
the  board  of  trustees  of  the  voting  trust.     It  would  seem 

be  in  accordance  with  sound  public  policy,  he  concludes, 
t  to  allow  these  corporations  to  defeat  a  demand  for 
ttcrment  of  service  by  a  subterfuge. 

H.  M.  Byllesby  &  Company  to  Buy  Minneapolis  General 
ectric  Company. — It  is  learned  from  an  authoritative 
urcc  that  the  negotiations  of  Stone  &  Webster  for  sale  of 
majority  of  the  capital  stock  of  the  Minneapolis  General 
lectric  Company  at  $120  for  the  preferred  and  $200  for  the 
mmon  have  been  made  in  the  interest  of  H.  M.  Byllesby 

Company,  of  Chicago.  More  than  a  majority  of  the 
ockholders  have  signified  their  approval  of  the  transaction 

the  prices  named  above.  The  following  letter  has  been 
nt  by  Stone  &  Webster  to  the  stockholders  of  the  Min- 
apolis  General  Electric  Company:  "With  the  approval  of 
rectors  we  have  undertaken  negotiations  for  sale  of  not 
■=5  than  a  majority  of  the  capital  stock  of  this  company  at 


$120  a  share  for  the  preferred  and  $200  a  share  for  the 
common.  All  stockholders  may  benefit  from  this  sale,  if 
made,  provided  they  deposit  their  stock  certificates  with 
Stone  &  Webster  on  or  before  May  15,  1912.  Our  nego- 
tiable receipts  will  be  issued  for  the  certificates  so  depos- 
ited, and  in  the  event  the  same  takes  place  will  be  redeemed 
at  the  amounts  above  stated,  less  I  per  cent  of  the  selling 
price,  as  commission  for  our  services,  and  less  our  expenses, 
which  shall  not  exceed  an  additional  1  per  cent.  If  the 
sale  does  not  take  place  before  July  15,  1912,  the  certificates 
will  be  returned  without  cost  upon  surrender  of  the  re- 
ceipts." 

Chicago  Sanitary  District  Contracts. — The  Sanitary  Dis- 
trict of  Chicago  has  entered  into  a  contract  with  the  Stand- 
ard Underground  Cable  Company,  of  Pittsburgh,  by  which 
the  latter  will  supply  about  50,000  ft.  of  single-conductor 
(No.  6  B.  &  S.  gage)  lead-covered  cable  for  7000-volt 
underground  alternating-current  arc  circuits  at  12.8  cents 
a  foot;  also  for  three-conductor  and  four-conductor  cable 
for  operating  voltages  of  12,000  and  5000,  of  varying  sizes 
of  wire,  at  prices  ranging  from  $0,323  to  $1,359  per  foot; 
also  single-conductor  (No.  6  gage)  lead-incased  and 
armored  cable  at  20.1  cents  a  foot,  about  25,000  ft.  being 
required.  Of  the  three-conductor,  12,000-volt  cable,  with 
wires  of  No.  00  and  No.  0000  gage,  at  least  15  miles  will 
be  required.  The  Sanitary  District  has  also  voted  to  enter 
into  '-jntract  with  Machado  &  Roller,  Inc.,  for  switchboard 
ammeters  at  $10.95  each.  The  cables  and  instruments  will 
be  used  as  a  part  of  the  new  arc-lighting  system  of  the 
city   of  Chicago. 

Montana  Power  Developments  Planned. — Interests  asso- 
ciated with  the  Northwestern  Development  Company,  of 
Seattle,  Wash.,  the  Butte  Electric  &  Power  Company,  of 
Butte,  Mont.,  and  other  electric  companies  in  the  State  of 
Montana  are  planning  to  build  a  power  station  at  Thompson 
Falls,  Mont.,  from  which  energy  will  be  furnished  to  the 
northwestern  part  of  the  State.  According  to  statements 
credited  to  Max  Hebgen,  general  manager  of  the  Butte 
Electric  &  Power  Company,  about  66,000  hp  will  be  de- 
veloped ultimately  at  Thompson  Falls.  John  D.  Ryan, 
Louis  Agassiz,  of  Boston;  J.  G.  Morony,  of  Butte,  and  Ed- 
ward Donlan,  president  of  the  Northwestern  Development 
Company,  are  among  those  named  with  Mr.  Hebgen  as 
interested  in   the  project. 

Isthmian  Canal  Proposals. — Circular  No.  707  of  the  Isth- 
mian Canal  Commission,  Washington,  D.  C,  invites  pro- 
posals up  to  10.30  a.  m.,  May  20,  1912,  on  electric  cable, 
wire,  fuses,  sockets,  plugs,  dry  cells,  vulcanized  red  fiber, 
wire  solder  and  wire  clamps.  Copies  of  this  circular,  giv- 
ing specifications  and  information  for  prospective  bidders, 
can  be  obtained  upon  application  to  the  offices  of  the  com- 
mission at  Washington,  D.  C,  and  at  the  offices  of  the  as- 
sistant purchasing  agents,  24  State  Street,  New  York;  614 
Whitney-Central  Building,  New  Orleans,  and  1086  North 
Point  Street,  San  Francisco.  Copies  may  be  had  also  at  the 
United  States  engineer  offices  in  the  majority  of  the  large 
cities  throughout  the  country. 

Louisville  Lighting  Companies. — It  is  announced  that  the 
time  during  wiiich  shares  of  stock  in  the  Louisville  Gas 
Company,  which  controls  the  Louisville  Lighting  Company, 
may  be  included  in  the  pool  of  the  stock  formed  by  the 
Louisville  Trust  Company  and  the  Fidelity  Trust  Com- 
pany has  been  extended  to  May  15.  The  two  companies 
have  received  17,000  shares  of  stock,  which  with  the  6000 
shares  already  held  by  H.  M.  Byllesby  &  Company,  for 
whom  the  pool  is  being  formed,  will  give  them  23,000  shares 
of  a  total  of  36,000.  The  extension  is  expected  to  result 
in  at  least  3000  additional  shares  being  turned  over. 

Goldsboro  (N.  C.)  Municipal  Plant  Sold. — The  Carolina 
Power  &  Light  Company,  of  Raleigh.  N.  C,  has  purchased 
the  municipal  electric  light  plant  at  Goldsboro,  N.  C.  The 
price  paid  for  the  plant  was  said  to  be  $125,000,  including 
a  sixty-year  franchise.  The  city  retains  ownership  of  the 
water-works,  to  which  the  power  company  will  furnish 
energy  for  pumping. 
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Kobinson  (.111.)  I'lant  to  Be  Soki  by  Receiver. —  |{y  .nili-i 
<'l  the  court  Willis  H.  Clinton,  n-crivcr  of  tlic  Roljin.son 
Water.  Li^Iit  it  Heat  Company,  will  sell  at  aiirlion  at  the 
ollicc  of  the  ct>ni|)any  in  Hobinson,  Crawford  (dunty,  111., 
at  10  a.  in.  on  May  _M,  all  the  i)roperly  and  fraiuhise.s  of  the 
co!ni>any.  No  bid  for  les.s  than  $100,000  will  be  con.sidered. 
Kobin.son  is  in  the  Illinois  oil  field.  The  main  Kcnerating 
unit  of  the  central  station  consists  of  a  225-hp  Diesel  oil 
engine  direct-connected  to  a  200-kva  I''ort  Wayne  three- 
phase,  ()0-cycle,  2200-volt  alternator.  E.  R.  I'ollistcr,  mana- 
ger for  the  receiver,  says  that  the  oil  engine  has  been  oper- 
ating on  a  twenty-four-hour  schedule  for  twenty  months 
with  a  shut-down  of  less  than  three  hours  due  to  any  oper- 
ating fault.  Otherwise  the  plant  has  been  operated  con 
tinuously  with  a  five-hour  shut-down  every  Sunday.  Crude 
oil  costing  i.Q  cents  a  gallon  is  used  and  the  kilowatt-hour 
cost  on  30  per  cent  load-factor  is  figured  at  8.5  mills  for 
labor,  fuel  and  maintenance.  The  waterworks  pumping 
plant  is  steam-operated.  The  receiver  was  appointed,  it  is 
said,  because  the  former  plant  of  the  company  was  inade- 
quate to  the  demands  of  the  business.  He  issued  certifi- 
cates and  rebuilt  the  plant,  which  is  now  said  to  be  in  good 
condition.  The  company  has  a  water  franchise  expiring  in 
1039  and  an  electric  franchise  expiring  in  1931,  also  a  ten- 
year  street-lighting  contract  running  from  Sept.  i,  iqoq. 
There  are  sixty-five  street  arc  lamps,  paid  for  at  $60  a  year 
each.  The  company  has  314  electric-light  customers  and 
supplies  energy  tn  100  hp  in  motors. 

Financial  Matters  Before  Vermont  Public  Service  Com- 
mission.— On  May  16  the  Vermont  Public  Service  Commis- 
sion will  give  an  adjourned  hearing  at  Rutland  upon  the 
petition  of  the  Clarendon  Power  Company  for  authorl^'  to 
increase  its  outstanding  stock  and  bonds.  On  May  17  the 
hoard  will  sit  at  Burlington  upon  the  petition  of  the  Bur- 
lington Traction  Company  for  the  right  to  issue  bonds  in 
the  sum  of  $500,000.  The  proceeds  of  the  issue  are  desired 
to  pay  for  the  property  of  the  Vergennes  Power  Company, 
which  the  petitioner  desires  to  purchase,  to  retire  outstand- 
ing bonds  due  in  1913,  and  for  the  further  extension  and 
improvement  of  the  property  and  system  of  the  Burlington 
Traction  Company.  On  May  23  the  commission  will  sit  at 
its  office  in  Newport  to  hear  a  petition  of  the  Newport 
Electric  Light  Company  for  authority  to  increase  its  capital 
stock  to  pay  for  about  $45,000  in  improvements  made  dur- 
ing the  past  four  years. 

Coast  Valley  Gas  &  Electric  Offering. — Denver  interests 
are  offering  first-mortgage  6  per  cent  gold  bonds  of  the 
Coast  Valley  Gas  &  Electric  Company,  of  Monterey,  Cal.. 
which  does  the  entire  electric  and  gas  business  in  Monterey, 
Salinas  and  Pacific  Grove,  Cal.,  and  owns  the  water  system 
of  Salina^  and  also  the  entire  capital  stock  of  the  Mon- 
terey &  Pacific  Grove  Railway  Company.  The  authorized 
capitalization  of  the  company  consists  of  $2,000,000  pre- 
ferred stock.  $3,000,000  common  stock  and  $10,000,000  first- 
mortgage  6  per  cent  bonds,  the  present  issue  of  which  is 
$786,000.  The  company  has  electric  plants  at  Monterey  and 
Salinas  with  an  aggregate  equipment  of  1700  hp  and  71 
miles  of  distribution  system.  The  total  hourly  output  rat- 
ing of  its  gas  plants  is  17,500  cu.  ft.,  and  there  are  30  miles 
of  mains. 

Construction  on  Clarion  River  Project  to  Be  Started 
Shortly. — Work  on  the  power  developments  of  the  Clarion 
River  Power  Company,  on  the  Clarion  River,  Clarion 
County,  Pa.,  is  to  be  undertaken  within  a  short  time,  ac- 
cording to  statements  made  this  week.  This  company,  as 
noted  in  these  columns  April  27.  191 1,  plans  to  spend  sev- 
eral millions  of  dollars  in  building  hydroelectric  plants  in 
the  territory  named  above  and  to  supply  energy  throughout 
a  large  part  of  the  State.  J.  R.  Paull,  of  Pittsburgh,  is 
treasurer  of  the  company.  Others  associated  with  him  in 
the  project  are  H.  W.  Douglass,  J.  P.  Fife,  M.  L.  Benedum 
and  J.  C.  Trees.  The  Clarion  River  company  has  taken 
over  thirteen  charters  which  w^ere  granted  to  various  cor- 
porations in   connection  with  this   enterprise. 

Earnings  of  Rio  de  Janeiro  Tramway,  Light  &  Power 
Company,  Ltd. — The  report  of  the  Rio  de  Janeiro  Tram- 
way, Light  &  Power  Company,  Ltd.,  for  the  year  ended 
Dec.  31,  191 1,  shows  gross  revenues  of  $12,952,317,  com- 
paring with  $10,960,180  in  1910.  After  all  deductions,  the 
surplus    for   the   year   was   $3,708,595,    against   $2,337,143    in 


I 


the  prtceding  year.  Dr.  !•'.  S.  I'lursuii,  pi csKltiit  ol  ilie 
iomi)any,  staled  in  the  report  under  date  of  Ai)ril  g,  191 -', 
that  satisfactory  progress  had  been  made  in  all  cle|)artiiii m  s 
of  the  com|)any.  Steady  growth  was  shown  in  both  the 
electric-light  and  the  nujtor-servicc  branches.  The  in- 
crease in  service  during  the  year  was  as  follows:  In  molois, 
I  1,8.|3  hp;  incandescent  lami)s,  115,568;  arc  lamjjs,  2,271. 
and  electric  fans,  234.  J 

Ex-head  of  United  Wireless  Company  Has  No  Assets.-? 

Colonel  C'hristoi)her  C.  Wilson,  former  president  of  the 
United  Wireless  Telegraph  Coni|Kmy,  who  is  serving  a  term 
in  the  federal  prison  at  Atlanta  for  fraudulent  use  of  the 
mails  in  connection  with  the  sale  of  stock  of  the  wireless 
company,  was  brought  before  United  States  Commissioner 
Alexander  in  New  York  this  week,  as  a  result  of  efforts  on 
the  i)art  of  the  creditors  and  receivers  of  the  concern  to 
determine  what  disposition  he  had  made  of  funds  belong- 
ing to  the  company.  Questioning  by  Rofjcrt  T.  White- 
house,  counsel  for  the  creditors,  and  Saul  S.  Meyers,  coun- 
sel for  the  receiver,  disclosed  the  fact  that  the  only  asset 
now  possessed  by  the  wireless  promoter  was  his  watch. 

End  of  National  Telephone  Receivership  in  Sight. — Im- 
portant developments  in  connection  with  the  receivership 
of  the  National  Telephone  Corporation,  of  West  Virginia, 
which  owns  a  controlling  interest  in  a  number  of  telephone 
companies  operating  in  the  South,  are  reported.  Advices 
from  Wheeling,  W.  Va.,  say  that  local  stockholders  have 
received  information  that  John  A.  Howard,  former  presi- 
dent of  the  company,  will  make  an  offer  to  buy  up  thi 
stock  of  the  corporation  at  its  par  value.  It  is  expectei 
that  the  receivership  will  be  ended  as  a  result  of  this  offer 

Cleveland  Electric  Illuminating  Sale. — Stockholders  oJ 
the  Cleveland  Electric  Illuminating  Company  are  consider 
ing  the  advisability  of  taking  stock  in  the  Central  States 
Electric  Company,  the  holding  company  which,  it  is  said 
has  been  organized  to  take  over  their  stocks  in  case  they 
decide  to  sell  under  the  offer  made  by  Harrison  Williams 
previously  mentioned  in  these  columns.  Some  of  them,  11 
is  said,  are  willing  to  accept  60  per  cent  cash  for  their  stool 
and  40  per  cent  in  preferred  stock  of  the  holding  company 

Subscription  Limit  to  Hall  Signal  Plan  Extended. — Th 

time  within  which  subscriptions  can  be  received  to  the  re 
organization  plan  of  the  Hall  Signal  Company,  referred  t< 
in  these  columns  April  6,  has  been  extended  to  May  17 
after  which  date  no  subscriptions  will  be  received  excep 
under  such  penalty  as  the  reorganization  committee  maj 
impose.  The  plan  already  has  the  approval  of  a  large  nam 
ber  of  the  stockholders. 

United  Light  &  Railways  Sells  Bonds. — New  York  am 
Chicago  banking  houses  have  purchased  $4,375,000  first  an 
refunding  5  per  cent  bonds  of  the  United  Light  &  Railway 
Company,  Grand  Rapids,  Mich.,  which  the  latter  has  sol 
in  accordance  with  its  financial  plan  for  acquiring  the  Tri 
City  Railway  &  Light  Company.  Details  of  this  merge 
were  given  in  these  columns  March  23,  page  656. 

Charter  for  Savannah  Power  Company. — Advices  fror 
Savannah,  Ga.,  state  that  a  $1,000,000  charter  has  bee 
granted  to  the  Savannah  Power  Company,  which  will  buil 
a  large  power  station  for  the  Savannah  Electric  Compan; 
The  incorporators  are  George  J.  Baldwin,  Marcey  I 
Sperry,  Jacob  Paulsen,  Bierne  Gordon  and  John  A.  ( 
Carson. 

Investigating  West  Virginia  Water-Power  Sites. — Tl 
possibilities  of  water-power  sites  on  the  Black  Fork  Rive 
in  Tucker  County,  in  West  Virginia,  are  being  investigate 
by  engineers  in  the  interest  of  the  Black  River  Water 
Power  Company,  a  twenty-seven-million-doUar  corporatic 
in  which  the  Kuhns,  of  Pittsburgh,  are  active. 

Pacific  Gas  &  Electric's  Year. — Gross  revenue  of  the  P 
cific  Gas  &  Electric  Company  in  the  year  ended  Dec.  3 
191 1,  was  $14,604,609,  an  increase  of  $305,381  over  the  r 
turns  in  1910.  The  balance  available  for  dividends  on  tl 
common  stock  after  payment  of  fixed  charges  was  $1,68; 
505,  an  increase  of  $135,761. 

Federal  Light  &  Traction  Director.— Howard  Bayn 
vice-president  of  the  Columbia  Trust  Company,  has  be< 
elected  a  director  of  the  Federal  Light  &  Traction  Cor 
pany,  60  Broadway,  New  York. 
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Union  Coal  &  Electric  Company  (Cal.)   Stock  Offered. — 

Development  of  the  coal  resources  uf  San  Benito  County, 
Cal.,  and  the  transmission  throughout  that  section  of  elec- 
trical energy  produced  at  its  mines  by  generators  driven  by 
engines  which  will  be  supplied  with  gas  from  a  producer 
system,  is  the  plan  of  the  Union  Coal  &  Electric  Comi^any, 
of  Los  Angeles,  Cal.,  as  set  forth  in  a  circular  devoted  to  the 
affairs  of  the  company.  This  shows  that  the  company  was 
organized  under  California  laws  on  Dec.  6,  lyii,  with  a 
capital  of  $1,000,000  common  stock,  in  shares  of  one  dollar 
each,  and  that  it  owns  over  looc  acres  of  coal  in  San  Benito 
County.     Shares  are  being  offered  by  the  company. 

Federal  Light  &  Traction  Earnings  Up. — According  to 
the  consolidated  statement  of  earnings  of  the  subsidiaries 
of  the  Federal  Light  &  Traction  Company,  60  Broadway, 
N.  Y.,  for  the  twelve  months  ended  March  31,  1912,  gross 
revenues  in  that  period  showed  an  increase  of  7.08  per  cent 
over  those  in  the  corresponding  period  of  1911.  Net  earn- 
ings showed  a  gain  of  4.15  per  cent.  The  statement  does 
not  include  the  operations  of  the  Trinidad  Electric  Trans- 
mission, Railway  &  Gas  Company,  as  this  company  was 
not  acquired  until  September,  191 1. 

Report  of  National  Electric  Signaling  Company. — A 
statement  of  the  condition  of  the  National  Electric  Signal- 
ing Company,  as  of  Dec.  31,  1911,  shows  total  assets  of 
$1,298,250,  made  up  as  follows:  Real  estate,  $267,058;  mer- 
chandise, material  and  stock  in  process  of  manufacturing, 
$196,470;  cash  and  debts  receivable,  $115,369;  patent  rights, 
$339,585,  and  profit  and  loss,  $1,298,250.  Liabilities  shown 
were:  Capital  stock,  $100,000;  accounts  payable,  $27,072; 
floating    indebtedness,   $r, 099,178,   and    surplus,   $72,000. 

Doherty  Injunction  Against  American  Gas  &  Electric 
Denied. — The  application  of  H.  L.  Doherty  &  Company  to 
make  permanent  a  temporary  injunction  to  restrain  the 
American  Gas  &  Electric  Company  from  issuing  $500,000 
additional  common  stock,  pending  settlement  of  their  suit 
to  enforce  their  right  to  subscribe  for  $1,000,000  common 
stock  upon  which  they  claim  to  hold  an  option,  as  out- 
lined in  these  columns  April   13,  has  been   denied. 

A  North  Carolina  Hydroelectric  Company  Organized. — 
The  Alamance  Power  Company  has  been  organized  by 
North  Carolina  interests  for  the  purpose  of  building  a  hy- 
droelectric plant  at  River  Falls  on  the  Haw  River  in  Ala- 
mance County,  N.  C.  The  officers  of  the  company  are: 
President  and  treasurer,  F.  L.  Williamson,  of  Burlington; 
vice-president.  J.  H.  White,  of  Graham,  and  secretary.  C.  E. 
Menefee,  of  Burlington. 

Earnings  of  the  Union  Gas  &  Electric  Company,  of  Cin- 
cinnati.— A  check  for  $2,703.45  has  been  received  by  City 
Auditor  Washburn,  of  Cincinnati,  from  the  Union  Gas  & 
Electric  Company,  as  0.5  per  cent  of  its  gross  earnings  for 
the  first  three  months  of  1912,  as  required  under  its  con- 
tract with  the  city.  This  shows  that  the  gross  earnings 
for  the  period  were  $540,690.73. 

May  Increase  Dividend  of  Montreal  Light,  Heat  &  Power 
Company. — There  is  a  belief  in  financial  circles  at  present 
that  the  Montreal  Light,  Heat  &  Power  Company's  quar- 
terly dividend  rate  of  2  per  cent  will  be  increased  to  2% 
per  cent  when  the  next  dividend  is  declared.  If  this  change 
is  made  the  stock  will  be  placed  on  a  9  per  cent  basis,  com- 
paring with  7  per  cent  in  1910. 

Canadian  General  Electric  Financing. — Stockholders  of 
,the  Canadian  General  Electric  Company  have  approved 
an  increase  in  the  capital  stock  of  the  company  from 
$7,700,000  to  $12,000,000.  Of  the  new  stock,  $2,000,000  is 
preferred.  The  proceeds  of  the  sale  of  the  stock  will  pro- 
vide the  company  with  funds  to  retire  advances  made  by 
its  bankers. 

Chicago-Milwaukee  Electric  to  Sell  Bonds. — New  York 
bankers  will  underwrite  $4,500,000  first-mortgage  bonds  of 
the  Chicago-Milwaukee  Electric  Company.  The  proceeds 
of  the  sale  will  be  used  to  retire  $r, 000,000  of  old  first- 
mortgage  bonds  at  105  to  pay  off  $1,500,000  receiver's  cer- 
tificates and  to  provide  working  capital. 

Changes  in  Board  of  New  England  Telephone  &  Tele- 
graph.— Thomas  B.  Dailey  and  Charles  H.  Wilson  were 
elected  directors  of  the  New  England  Telephone  &  Tele- 
graph Company,  succeeding  John  F.  Hill  and  F.  D.  Proctor, 
at  the  annual  meeting  this  week. 


Central  Union  Telephone  Calls  Bonds. — The  Central 
Lnion  Telephone  Company,  contrcdlcd  by  the  American 
Telephone  &  Telegraph  Company,  has  called  for  payment 
on  July  I,  at  105,  its  $2,500,000  first  mortgage  6  per  cent 
bonds,  due  iyi6,  and  $3,500,000  consolidated  mortgage  5 
per  cent  bonds,  due   1919. 

Annual  Meeting  of  the  General  Electric  Company. — At 
the  amuial  meeting  of  the  General  Electric  Company,  on 
May  7,  all  retiring  directors  were  elected  with  the  exception 
of  T.  Jefferson  Coolidge,  Jr.,  for  whom  I.  S.  Keeler,  assist- 
ant secretary  of  the  company,  was  substituted. 

New  York  Telephone  Company  Officials  Re-elected. — .At 
the  annual  meeting  of  the  stockholders  of  the  Xevv  York 
Telephone  Company  on  May  7  the  retiring  directors  were 
re-elected.  The  old  officers  were  re-elected  by  the  board 
at  a  subsequent  meeting. 

To  Electrify  Division  of  Pittsburgh  &  Lake  Erie  Road. — 
Electricity  for  motive  power  will  be  substituted  for  steam 
shortly  on  the  line  of  the  Pittsburgh  &  Lake  Erie  Railroad 
between   Pittsburgh   and  the  town  of  College. 

AUis-Chalmers  Plan  Operative. — Sufficient  assents  to  the 
plan  for  reorganization  of  the  Allis-Chalmers  Company 
having  been  secured,  the  committee  has  declared  the  plan 
operative. 


APRIL  STATEMENT  OF  COPPER  PRODUCERS'  ASSOCIATION. 

The  April  statement  of  the  Copper  Producers'  Associa- 
tion, issued  May  8,  compares  with  the  March  statement  as 
follows: 

, April,  pounds \  , March,   pounds < 

Stocks  on  hand  in  the 

L'nited   States   on   first   of   month..    62,367,557  62,939,988 

Production    125,464,644  125,694,601 

187,832,201  188,634,58'i 

nomestic   deliveries 69,513,846  67.487,466 

Export  deliveries    53,252,326  58.779,566 

Total     deliveries 122,766.172  126,267.032 

Stocks  on  hand  at  the  end  of  thc 
month    65,066,029  62,367,557 


PRICES  IN  THE  NEW  YORK  METAL  MARKET. 

Copper: 

, May  1 ^  , May  8 > 

Standard:                                                Bid.  Asked.  Bid.        Asked. 

Spot     15.50  15.75  15.35          15.60 

May     15.50  15.75  15.37^5      15.60 

June    15.50  15.70  15.45          15.60 

luly     15.50  15.60  15.45          15.60 

August    15.55  15.60  15.45          15.60 

London    quotation:  £      s     d  £     s     d 

Standard    copper,    spot 70     3     9  69     3     9 

Standard    copper,    futures 71     0     0  69   15     0 

Prime  Lake    16.00  15.85 

Electrolytic    15.85  15.75 

Casting    15. 79^  15.65 

Copper  wire,  base 17.00  17.00 

Seamless  tubing,   copper,   base...  23.00  23.00 

Seamless  tubing,  brass,  base 20.00  20.00 

Lead    4.20  4.20 

.Sheet   zinc,    f.o.b.,   smelter 8.65  8.65 

Spelter,    spot     6.90  6.85 

Nickel     39.00  to  40.00  39.00  to  40.00 

.Muminum: 

No.    1   pure  ingot 20@21  19@22 

Rods    and    wire,    base 31                                          31 

Sheets,     base 3i                                         33 

OLD  MKTALS. 

Heavy    copper    and    wire 14.25  •        14.25 

Brass,  heavy    10.00  10.00 

Brass,    light     8.25  8.25 

Lead,    heavy    4.20  4.20 

Zinc  scrap    -^■"5  5.75 

COPPER  EXPORTS  IN  MAY. 

Tons,    week    ended    .May    8 5458 

STOCK   MARKET  PRICES. 

May    1.  May   8. 

.Mlis-Chalmers     1  1  J«* 

Allis-Chalmers,    pf 3'A  5*^ 

Amalgamated    Copper    83^  81  Ji 

Amer.  Tel   &   Tel 146>^  145^ 

Boston     L.lison 292  292 

Commonwealth    Edison 146*  146' 

Klectric    Storage    Battery 55%  54}^ 

Cieneral      Klectric 169  167 

Mackay    Companies 83^*  82^ 

Mackay   Companies,   pf 68^*  69^* 

IMiiladelphia    Electric 18f|  19J4 

NVestern  Union 84  83 

\N'eslingliouse     76^  74'A 

VVestinghouse,     pf 120  120fi 

*Last    price    quoted. 
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ANNUAL  RKl'ORTS. 


AMIKKAN     111. Ill     A     IKACTION     lOMPANV. 

Ilic  rcpiMt  of  tlio  Aiiu'ricaii   Light  &  'Iraclion  Company 

lOr  the  liscal  year  ciitloil  Marcli  31,  lyii,  compares  vvitli  llial 
lor  llic  previous  year  as  follows; 

iyi2  I'^ii 

C.o>»  enrnin«»    $4,101,550  $J.''.!J.09I 

ixpci.Sfs     Il«,.t5(.  1I'^S2-' 

Net    carniiiK*     $.!."K6.!94  $J,8IJ.56<> 

Previous    surplus     7.158.380  6.245.814 

Total      $11,144,574  $10,057,384 

rnlerrcd    dividend     854.172  854.17-' 

lommon   dividend    1,129.083  1.022.32O 

Stuck   dividend,  common 1,129.107  1.022.505 

Totnl    dividends $3,112,363  $2,899,003 

Surplus,    March    31 $8,032,211  $7,158,380 


NKW     ENGLAND     TELEPHONK     A     TELEGRAIMI     COMPANY. 

Tlie  Statement  of  the  New  England  Telephone  Company 

for  tlic  fiscal  year  igii  compares  with  that  for  1910  as  fol- 
lows: 

1911  1910 

Gross  earnings    $13,849,394  $13,171,709 

Operating  expenses   5,521.267  4,956,860 

Taxes     .    ...: 824,901  770,681 

Repairs    and    depreciation 4,372,423  4,131,366 

Total    expenses 10,718,591  9,858,907 

Net   earnings    $3,130,803  $3,312,802 

Interest    135,315  118,808 

Dividends     2,644.521  2.350.686 

Surplus      350.965  843.308 


Personal 


Mr.  John  L.  Hopkins,  who  has  been  a  director  of  the 
Georgia  Railway  &  Electric  Company,  Atlanta,  Ga.,  for 
some  time,  has  been  elected  a  vice-president  of  the  com- 
pany. 

Mr.  David  Gibson,  of  Cleveland.  Ohio,  addressed  the 
Electric  Club  of  Chicago  at  the  regular  weekly  luncheon 
on  May  9,  the  subject  of  the  address  being  "The  Morals  of 
Efficiency." 

Mr.  W.  J.  Massee  has  tendered  his  resignation  as  presi- 
dent of  the  Macon  (Ga.)  Railway  &  Light  Company,  the 
Central  Georgia  Power  Company  and  the  Macon  Gas  Com- 
pany,  to   take    effect    May    15. 

Mr.  George  A.  Damon,  dean  of  the  School  of  Engineering 
of  Throop  Polytechnic  Institute,  Pasadena,  Cal.,  delivered 
the  annual  engineering  address  at  the  University  of  Cali- 
fornia, Berkeley,  Cal.,  on  April  23. 

Mr.  C.  S.  MacCalla,  general  manager  of  the  Washington 
Water  Power  Company,  Spokane,  Wash.,  lies  seriously  ill 
at  the  hospital  in  Spokane,  where  he  recently  underwent  an 
operation  for  an  abscess  on  the  stomach. 

Mr.  W.  W.  Reed,  general  superintendent  of  the  Houston 
Lighting  &  Power  Company,  is  recovering  from  a  fractured 
ankle  incurred  while  directing  emergency  repair  work.  Mr. 
Reed  was  confined  to  the  hospital  nearly  a  month. 

Mr.  E.  C.  Butler  has  tendered  his  resignation  as  manager 
of  the  Albuquerque  (N.  M.)  Gas,  Electric  Light  &  Power 
Company,  to  become  effective  June  i.  Neither  his  succes- 
sor nor  his  plans  for  the  future  have  as  yet  been  announced. 

Mr.  William  A.  Root,  formerly  purchasing  agent  of  the 
Empire  Gas  &  Electric  Company,  with  headquarters  at 
Auburn,  N.  Y..  has  accepted  the  position  of  new-business 
manager  with  the  Bronx  Gas  &  Electric  Company,  of  West- 
chester, N.  Y. 

Mr.  C.  D.  Williams,  of  the  Simplex  Heating  Company, 
Cambridge,  Mass.,  delivered  an  address  on  the  uses  of  elec- 
tricity in  the  home  before  the  Worcester  Polytechnic  Insti- 
tute Branch  of  the  American  Institute  of  Electrical  Engi- 
neers on  May  10. 

Mr.  P.  S.  Arkwright  has  resigned  as  president  of  the 
Georgia  Railway  &  Electric  Company,  Atlanta,  Ga.,  and  has 
been  elected  president  of  the  Georgia  Railway  &  Power 
Company,  which  has  leased  the  property  of  the  Georgia 
Railway   &  Electric   Company. 


Mr.  N.  1'".  Obright,  coiilr.ict  aKiiil  lor  llic  ckclrical  de- 
li.iriiiiciil  of  the  .Sanitary  District,  has  been  appointed  vicc- 
l>icsi<lent  of  tlic  I'Llectric  (!lub  of  Chicago,  to  succeed  Mr. 
P.    R.    Boole,   who   ii.is   rcsiMiied 

Mr.  Joseph  T.  Ormc  lias  Ijccii  elected  president  of  the 
iiinrgia  Kaiivv.iy  ik  Electric  Company,  Atlanta,  to  succeed 
Mr.  P.  S.  Arkwright,  who  has  been  elected  jjrcsident  of 
the  Georgia  Railway  &  Power  Comijany,  lessee  of  the 
Georgia    Railway   &    Electric   Company. 

Mr.  Elmer  Lingard  has  i)een  appointed  superintendent  of 
electric  lines  of  the  United  Electric  Light  &  Water  Com- 
I)aMy,  Norwalk,  Conn.,  to  succeed  Mr.  Chester  J.  Ryan,  who 
has  resigned  to  engage  in  the  contracting  business.  Mr. 
Lingard  is  a  graduate  of  the  Drexel  Institute  of  Phila- 
delphia. 

Prof.  R.  G.  Dukes,  of  the  department  of  applied  mechanics 
of  Purdue  University,  delivered  a  lecture  ijeftjrc  the  stu- 
dents and  faculty  of  the  College  of  Engineering  of  the 
University  of  Illinois  on  April  25,  the  subject  being  "Recent 
Discoveries  in  Physical  Science  and  Their  Bearing  on  En- 
gineering  Problems." 

Mr.  E.  G.  Connette,  who  recently  resigned  as  transporta- 
tion engineer  of  the  New  York  Public  Service  Commission 
for  the  I'irst  District  to  re-enter  railroad  work,  as  noted  in 
these  columns  April  20,  has  been  appointed  vice-president 
and  general  manager  of  the  International  Traction  Com-  _. 
pany,  of  Buffalo,  N.  Y.  ■ 

Mr.  F.  I.  Fuller,  vice-president  of  the  Portland  Railway, 
Light  &  Power  Company,  Portland,  Ore.,  who  has  been 
connected  with  the  company  twenty  years,  was  the  guest 
of  honor  at  a  recent  entertainment  given  by  the  employees 
of  the  company  and  was  presented  with  a  gold  watch  and 
fob  by  the  employees  as  a  token  of  esteem. 

Miss  O.  A.  Bursiel,  secretary  of  the  New  England  Sec- 
tion of  the  National  Electric  Light  Association,  was  pre- 
sented with  a  purse  of  gold  at  the  office  of  the  organiza- 
tion in  Boston  on  May  4  in  recognition  of  her  services  on 
behalf  of  the  Luncheon  Club  branch  in  New  England  and 
in  anticipation  of  her  forthcoming  trip  to  the  Seattle  con- 
vention. 

Mr.  Morton  Ramsdell,  who  was  for  some  years  manager 
of  the  Seattle-Tacoma  Power  Company,  owner  of  Sno- 
qualmie  Falls,  has  been  appointed  sales  manager  of  the 
Seattle  division  of  the  Puget  Sound  Traction,  Light  & 
Power  Company,  to  succeed  Mr.  H.  M.  Winter,  who  re- 
signed to  enter  the  real  estate  business  in  Seattle  and 
Portland. 

Mr.  Robert  C.  Leonard  has  succeeded  Mr.  A.  Larney  in 

charge  of  the  new-business  department  of  the  Oklahoma 
Gas  &  Electric  Company  at  Oklahoma  City,  Okla.  Mr. 
Larney  is  now  stationed  at  St.  Paul,  another  of  the  Byllesby 
properties,  as  new-business  manager  for  the  Consumers' 
Power  Company,  which  operates  in  a  number  of  the  North- 
western States. 

Mr.  Jacob  Furth,  president  of  the  Puget  Sound  Traction, 
Light  &  Power  Company,  has  returned  .to  his  desk  in  Seat- 
tle from  California,  whither  he  went  two  months  ago  in 
search  of  rest  and  health.  This  company  is  the  one  now 
controlling  the  various  railway  and  lighting  properties 
managed  by  Stone  &  Webster  in  Seattle,  Tacoma  and  other 
Puget  Sound  cities  in  the  Pacific  Northwest. 

Mr.  Horace  W.  King,  who  has  been  hydraulic  engineer 
with  the  Arnold  Company  of  Chicago,  has  been  appointed 
professor  of  hydraulic  and  irrigation  engineering  at  the 
University  of  Michigan.  Mr.  King  graduated  at  Ann  Arbor 
in  1895  and  he  has  had  a  wide  experience,  having  been  with 
*^he  Arnold  Company  for  the  last  three  years,  paying  par- 
ticular attention  to  hydroelectric  developments. 

Dr.  E.  P.  Hyde,  director  of  the  physical  laboratory  of  the 
National  Electric  Lamp  Association,  Cleveland,  sailed  from 
New  York  on  the  Maurctania  May  8  for  a  five  weeks'  trip 
to  Europe.  Dr.  Hyde  will  visit  the  various  standardizing 
and  testing  laboratories  of  Europe  and  while  abroad  will 
act  as  the  official  representative  of  the  American  Gas  In- 
stitute and  the  Illuminating  Engineering  Society,  of  which 
latter  body  he  is  a  past-president. 
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Mr.  Robert  H.  Marriott,  general  superintendent  of  con- 
struction and  maintenance  of  the  United  Wireless  Tele- 
graph Company,  New  York,  delivered  an  address  on  May 
4  before  the  Ohio  State  University  Association  of  New 
York  on  wireless-telegraph  service  from  vessels,  in  which 
special  emphasis  was  placed  on  the  necessity  for  regulation 
to  prevent  the  loss  of  life  or  property,  to  facilitate  business 
transactions  and  to  aid  the  government  in  times  of  peace  or 
war. 

Mr.  James  R.  Cravath,  consulting  engineer  and  manager, 
of  Chicago,  has  moved  his  office  from  Suite  1570  Old  Colony 
Building  to  Suite  1160  in  the  same  building,  owing  to  his 
need  for  increased  space  and  facilities.  Although  he  still 
retains  a  connection  with  the  lilcctrkal  World  as  a  special 
contributor,  most  of  his  time  will  be  devoted  to  illuminating 
engineering  and  central-station  management.  I'Ormerly 
Mr.  Cravath  was  Western  editor  of  the  Electrical  World, 
a  position  which  he  held  for  ten  years.  During  this  period 
he  gave  much  study  to  central-station  problems  in  com- 
munities of  less  than  10,000  population,  and  he  is  now  man- 
aging several  central-station  properties  in  such  cities. 

Mr.  R.  T.  Gunn,  who  has  been  appointed  general  superin- 
tendent of  the  Norfolk  and  Portsmouth  and  Norfolk  and 
Ocean  View  divisions  of  the  railway  department  of  the 
Virginia  Railway  &  Power  Company,  Richmond,  Va., 
was  formerly  vice-president  and  general  manager  of  the 
Eastern  Wisconsin  Railway  &  Light  Company,  Fond  du 
Lac,  Wis.,  and  of  the  Wisconsin  Electric  Railway,  Oshkosh, 
Wis.  Before  becoming  connected  with  those  companies  he 
was  superintendent  of  transportation  of  the  Fort  Wayne  & 
Northern  Indiana  Traction  Company,  Fort  Wayne,  Ind., 
and  previous  to  that  was  general  manager  of  the  Lexington 
Railway  &  Light  Company,  Lexington,  Ky.  Before  becom- 
ing connected  with  the  Lexington  Railway  &  Light  Com- 
pany he  was  superintendent  of  the  Norfolk  Railway  &  Light 
Company,  Norfolk,  Va.,  which  is  now  included  in  the  sys- 
tem of  the  Virginia  Railway  &  Power  Company. 

Mr,  George  W.  Cravens,  president  of  the  recently  estab- 
lished Cravens  Electric  Company,  Chicago,  has  been  engaged 
in  the  engineering,  manufacturing  and  selling  divisions 
of  the  electrical  business  since  1893,  when  he  was  first  em- 
ployed by  the  General  Electric  Company  at  Lynn,  Mass. 
During  the  fourteen  years  he  was  with  that  company  Mr. 
Cravens  worked  on  every  class  of  apparatus  made  by  it, 
excepting  steam  turbines,  either  as  designer,  department 
foreman  or  engineer.  Since  going  to  Chicago,  in  1907,  he 
acted  as  engineer  for  the  Goodman  Manufacturing  Com- 
pany, maker  of  electrical  coal-mining  machinery,  for  two 
3'ears,  then  independently  as  a  consulting  engineer  for  one 
year,  specialiicing  on  isolated  power  plants  and  industrial 
betterment,  and  during  the  last  two  years  he  has  been  en- 
gineer for  the  Delta-Star  Electric  Company,  having  charge 
of  the  design  and  manufacture  of  its  entire  line  of  electrical 
devices.  Mr.  Cravens  has  been  a  frequent  contributor  to 
the  technical  press  on  electrical  and  manufacturing  matters. 
He  is  an  associate  of  the  American  Institute  of  Electrical 
Engineers. 

Mr.  H.  S.  Cooper,  who  was  elected  permanent  secretary  of 
the  Southwestern  Electrical  and  Gas  Association  at  the  re- 
cent meeting  of  that  association  at  San  Antonio,  Tex.,  was 
formerly  general  manager  of  the  Galveston  (Tex.)  Electric 
Company.  Mr.  Cooper  has  long  been  identified  with  elec- 
trical developments  and  is  well  known  in  the  East.  He 
was  born  in.  the  Isle  of  Wight,  England,  in  1H56.  His  first 
commercial  connection  was  with  a  mercantile  house  in  Phil- 
adelphia. In  1876  he  began  the  manufacture  of  agricultural 
machinery  in  the  South  and  in  this  way  came  into  touch 
with  electrical  enterprises.  In  1893  he  was  appointed  gen- 
eral manager  of  the  Schenectady  properties  of  the  Electric 
Development  Company,  which  consisted  at  that  time  of  the 
electric  and  gas-lighting  and  the  railway  services  of  the 
city,  all  of  which  were  then  in  the  hands  of  a  receiver.  In 
1805  the  properties  were  sold  under  foreclosure  and  then 
reorganized  and  placed  on  a  paying  basis  by  Mr.  Cooper. 
Subsequently  Mr.  Cooper  directed  the  rehabilitation  of  the 
Ithaca  (N  Y.)  Railway  and  placed  that  property  on  a  pay- 
ing basis.  Later  he  became  connected  with  the  Develop- 
ment Company,  New  York,  N.  Y.,  and  made  critical  reports 
on  various  kinds  of  electrical  propositions  for  the  clients 
of  this   company.     In   July,    1904,   he   accepted   the   position 
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(jf  general  manager  of  the  Galveston  City  Railway  and  con- 
tinued with  that  company  and  its  successor,  the  Galveston 
I^Uctric  Company,  until   1910. 

Mr.  Samuel  G.  McMeen,  member  of  the  engineering  firm 
of  McMeen  &  Miller,  of  Chicago,  has  been  elected  presi 
(lent    of    the    Columbus     Railway    &     Light    Company,    of 

Columbus,  Ohio.  The 
Columbus  Railway  & 
Light  Company  operates 
all  the  electric  traction 
and  lighting  properties  of 
the  Columbus  Edison 
Company,  the  Columbus 
Light.  Heat  &  Power 
Company,  the  Columbus 
Traction  Company  and 
the  Columbus  Railway 
Company.  Mr.  McMeen's 
new  connection  is  re- 
garded as  a  promotion 
from  the  presidency  of 
the  Mount  Hood  Railway 
&  Power  Company,  of 
Portland,  Ore.  Mr.  Mc- 
Meen remains  a  partner 
in  the  firm  of  McMeen  &  Miller,  of  which  he  has  been  a 
member  since  its  organization,  although  he  has  spent  much 
of  his  time  of  late  years  on  the  Pacific  Coast,  in  San  Fran- 
cisco, Los  Angeles  and  Portland,  in  upbuilding  or  report- 
ing on  public-service  properties.  He  is  a  member  of  the 
American  Institute  of  Electrical  Engineers,  and,  happening 
to  be  in  his  home  town  during  the  Chicago  convention  of 
last  year,  took  an  active  part  in  its  deliberations.  Mr.  Mc- 
Meen rejoices  in  the  further  distinction  of  being  the  young- 
est-appearing grandfather  in  electrical   circles. 

Mr.  Fred  M.  Lege,  Jr.,  who  was  elected  president  of  the 
Southwestern  Gas  and  Electrical  Association  at  its  conven- 
tion at   San  Antonio,  Tex.,  April  27,  is  general  manager  of 

the  Brush  Electric  Com- 
pany, of  Galveston,  Tex., 
which  doe£  the  local  cen- 
tral-station business.  Mr. 
Lege  removed  to  Galves- 
ton in  this  capacity  in 
1907,  and  during  the  last 
two  years  has  served  also 
as  general  manager  of 
the  Galveston  Gas  Com- 
pany, administering  the 
atYairs  of  both  compan- 
ies. The  electric  com- 
pany recently  passed  to 
the  control  of  the  Do- 
herty  interests,  Mr.  Lege 
continuing  as  manager. 
Before  taking  charge  of 
the  Galveston  properties 
Mr.  Lege  was  sales  engineer  for  the  Allis-Chalmers  Com- 
pany in  charge  of  steam  and  electric  apparatus  for  the 
United  States  and  Mexico,  his  headquarters  during  these 
three  years  being  at  El  Paso,  Tex.  From  1903  to  1905 
Mr.  Lege  acted  as  general  superintendent  of  the  Beaumont 
(Tex.)  Ice,  Light  &  Refrigeration  Company,  following  a 
connection  with  the  Tuggle  Electric  Supply  &  Construction 
Company,  of  Beaumont.  From  1900  to  1901  he  managed  the 
Texas-Mexican  Electric  Light  «&  Power  Company,  of  Eagle 
Pass.  Tex.  Mr.  Lege  was  one  of  the  founders  of  the 
Southwestern  association  which  recently  honored  him  by 
election  as  its  president.  He  is  also  an  associate  member 
of  the  American  Institute  of  Electrical  Engineers  and  a 
member  of  the  National  Electric  Light  Association  and  the 
.'^ons    of    To\e. 
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Obituary 


Mr,  Pedro  Juan  Rosaly,  formerly  president  of  the  Ponce 
Railway  &  Light  Company,  Ponce,  Porto  Rico,  is  dead.  Mr. 
Rosaly  of  late  years  had  devoted  his  time  very  largely  to 
the  business  of  Luce,  Crehore  &  Company  and  to  the 
Ponce  Railway  &  Light  Company. 
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JACKSDN'S  SIIOAl.S.  AI.A.— llic  |>luiit  of  «hc  Alubamn  I'wi.  I»c- 
vrlupincilt  to.,  wliich  lini  berii  iimln  i-otixtrurlioii  hric  fur  miiiic  lime, 
IN   iinw  iiciirinK  coniplction, 

I'llOKNIX.  ARIZ.— The  Sail  Kivii  \  alley  Kl.  Ky.  Co.  lias  started 
t;railiiiK  on  its  new  iiucrinlian  rlccliK'  railway  that  ix  to  run  from 
Phocni.K,  Aril.,  through  the  Salt  Kiver  valley  for  a  distance  of  35  miles. 
It   will  connect  the  towns  of  Scottsdalc,  Tempe  and  Mesa   with  this  city. 

TUCSON,  ARIZ.— It  is  reported  that  plans  have  been  prepared  liy  the 
Ttii'son  C"ias,  Kl.  Lt.  &  Pwr.  Co.  for  extensions  of  the  street  railway  ami 
gns  mains  to   new  sections  of  the  city. 

C(>NTR.\  COSIW.  CAL.— R.  E.  IJonslield.  Berkeley,  Cal.,  has  bcin 
awarded  a  franchise  by  the  Board  of  Supervisors  to  build  an  electric 
railway   in    the   southern    part    of   Contra   Costa  County. 

EL  POUTAI.,  CAL— The  Mcta-d  Riv.r  El.  Co.  has  begun  work  hire 
on  a  power  station. 

LOS  ANCELES,  CAL. — City  Engineer  Hamlin  has  passed  a  recom- 
mendation that  plans  be  made  as  a  preliminary  step  toward  the  in- 
stallation   of    a    municipal    power    station. 

ORAN'CE,  CAL.— The  Pacific  El.  R.  R.  Co.  is  planning  for  the  con- 
struction of  an  electric  line  through  Orange,  connecting  the  Santa  Ana 
line  with  the  La  Habra  line.  A  right-of-way  has  been  asked  from 
Main  Street,  Santa  Ana,  to  the  south  end  of  Lemon  Street,  Orange, 
and  from  the  north  end  of  Lemon  Street  to  tlie  Southern  Pacific  tracks, 
to   the   north    of   Orange. 

ORO.  CAL. — The  Oro  El.  Corpn.  has  issued  $3,500,000  in  bonds,  the 
proceeds  from  which  will  be  used  in  increasing  the  capacity  of  its  hy- 
droelectric plants  and  in  iii.iking  otlier  improvcmenls  to  its  varioii-- 
properties. 

PALO  ALTO,  CAL. — A  municipal  election  will  be  held  here  on  May 
20  to  vote  on  the  issuance  of  $67,000  in  bonds  for  certain  nuniieinal  im- 
provements. Of  this  amount  $12,000  will  be  expended  for  .in  electric 
generating  set. 

SACRAMENTO,  CAL.— The  work  of  installing  electroliers  on  the 
principal  streets  of  the  city  has  been  started.  Considerable  electrical 
work  is  now  being  done  by  the  city. 

SAN  FERNANDO,  CAL.— The  Pacific  Electric  Ry.  Co.  has  begun 
work  on  its  extension  to  San  Fernando,  and  by  July  1,  1912,  cars  will 
be  running  from  this  city  to  Los  Angeles,  a  distance  of  about  20  miles. 

SAN  FRANCISCO,  CAL.— The  Sierra  &  San  Francisco  Pwr.  Co.  has 
applied  for  franchises  to  construct  a  transmission  line  from  Alviso  to 
Salinas,  Cal.,  a  distance  of  about  55  miles.  The  company  expects  to 
furnish  power  to  the  towns  of  Morgan  Hill,  Gilroy  and  other  places  in 
San   Benito   County,   Cal. 

SAN  M.\TEO,  CAL. — The  United  Railroads  is  considering  several  ex- 
tensions in  this  city. 

SANT.A  ROSA,  CAL.— The  Great  Western  Pwr.  Co.  has  begun  plac- 
ing  poles   in    preparation    for   supplying   energy   in   this   vicinity. 

STE.\^rBOAT  SPRINGS,  CAL.— A.  M.  Gooding  and  associates  have 
applied  to  the  City  Council  requesting  a  franchise  for  an  electric-light 
plant.  They  plan  to  erect  a  station  on  Fish  Creek  and  extend  their 
lines   to   this    city,   Hayden   and   other   neighboring  points. 

TUL.ARE,  CAL. — A  map  filed  here  with  the  city  clerk  shows  the  various 
streets  upon  which  it  is  proposed  to  run  electric  wires,  under  the  fran- 
chise  owned   by   C.    \V.    Rogers,    of   New   Valley. 

TULARE,  CAL.— L.  B.  Davis,  of  Tulare,  engineer  for  the  Tulare  Pwr. 
Co.,  states  that  this  company  is  now  working  on  a  hydroelectric  plant  of 
3000  hp  in  the  Sierra  Nevada  Mountains,  and  expects  the  work  to 
take  a  year. 

COLORADO  SPRINGS,  COL.— Property  owners  in  the  business  sec- 
tion  have   signed  a   petition   for  a   decorative   street-lighting  system. 

DENVER,  COL.— Bids  will  be  received  until  May  20  by  William  F. 
Burchinell,  Secretary  State  Board,  Capitol,  for  electric  storage  batteries 
for  the  State  Capitol.   F.   E.   Edbrooke,  architect,   512  Opera  House  Block. 

LA  JUNT.\,  COL. — An  ornamental  street-lighting  systetm  is  to  be  in- 
stalled  here. 

LOVELAND,  COL. — The  City  Council  has  the  question  of  an  orna- 
mental  lighting   system   under   consideration. 

DANIELSON,  CONN. — The  committee  on  street  lights  has  reconi- 
mended   that   improvements   be   made   to   the   local   lighting  system. 

WESTPORT,  CONN.— The  United  El.  Lt.  &  Wtr.  Co.,  which  is  the 
New  York,  New  Haven  &  Hartford  R.  R.'s  light,  power  and  water  cor- 
poration, has  purchased  the  Westport  Wtr.  &  El.  Co.  and  will  discontinue 
the  manufacture  of  electricity  at  the  local  plant,  securing  electricity  for 
local   needs    from    its   Norwalk   plant. 

WILMINGTON,  DEL. — Representatives  of  the  Public  Utilities  Lt.,  Ht. 
&  Pwr.  Co.  have  been  inspecting  sites  in  this  city  with  a  view  to 
erecting    a    power    station. 

WASHINGTON,  D.  C— Bids  will  be  received  by  the  Isthmian  Canal 
Commission  not  later  than  10:30  o'clock  a.  m.  on  May  20,  1912,  for 
electric  cable,  wire,  fuses,  sockets,  plugs,  dry  cells,  carbon,  etc.  A 
circular  (No.  707)  giving  specifications  for  this  material  may  be  ob- 
tained from   the  offices  of  the  commission  at  Washington,  D.  C. ;  from  the 


(illiccit  iif  the  aiMiHtanl  purchuxiiiK  UKenth  at  24  Slate  Strcrt,  Krw  York 
City:  614  Wliitney-(  rniral  liuildinK.  New  Orleani,  La.,  and  I0K6  North 
Point  Street,  Sun  Krancihco,  Cal.,  and  al%o  from  the  United  Statch 
iiiKinecring     onicc«     in     thr     most     of     the     large     citic*     throughout     the 

n'untry. 

lIl.OO.MlNGTtJN,  ILL. — A  contract  for  erectiiiK  twenty  .six  orna- 
tiiiiital  lamp  !>laiidards  on  South  Center  Street  han  been  let  to  Guy 
Ciirlton,    of    Bloominiiton. 

BONDVILLE,  ILL.— Charles  Barker,  B.  A.  I!ni<l.r  and  Jesse  M. 
N'oiing  arc  members  of  a  committee  to  investigati-  the  feasibility  of  en 
tablisliing   an   electric-light   plant    here. 

ICLCIN,  ILL. — Sealed  bids  will  be  received  at  the  ofTice  of  thr 
1)1. ard  of  administration.  State  (,'apitol  Building,  .Springfield,  III.,  up  to 
II  a.  m.  .May  20,  1912,  and  then  publicly  opened,  for  equipping  the 
water  works  of  the  Elgin  .State  Hospital,  Elgin,  111.,  with  motorh, 
triplex  pumps,  centrifugal  puin|is  and  other  electrical  supplies.  Specili- 
cations  can  be  seen  at  the  hospital,  or  can  be  obtained  upon  application 
!<'    I'"rank    D.    Whipp,    fiscal    supervisor,    .Springfield,    III. 

i:i.  P.\SO,  ILL. — The  factory  of  the  Prairie  State  Canning  Co.,  which 
is  being  erected   here,  will  be   efluipped   for  motor  drive. 

FULTON,  ILL.— The  plant  of  the  Fulton  Electric  Lt.  &  Pwr.  Co.  is 
reported  to  have  been  transferred  to  the  Public  .Service  Co.  of  Chicago, 
and  it  is  said  that  the  new  owners  will  increase  the  capacity  of  the 
plant   and   install   new  machinery. 

GILLESPIE,  ILL.— C.  A.  Ramsey  and  J.  J.  Frey,  of  llillsboro.  111., 
and  J.  E.  Hitt  and  R.  R.  Hammond,  of  Chicago,  have  purchased  the 
plant  of  the  United  EI.  Lt.  &  Pwr.  Co.  here.  The  new  owners  wi  1 
build  a  transmission  line  from  their  plant  at  llillsboro  and  dismantle  the 
plant   at   this   place. 

MOLINE,  ILL. — A  petition  has  been  presented  to  the  City  Councd 
asking  for  a   franchise  for   the  Tri-City  Automatic   Home  Tel.   Co. 

PONTI.AC,  ILL. — R.  A.  Morrison  is  chairman  of  a  committee  whicli 
inspected  ornamental  light  standards  at  Bloomington  with  a  view  of 
installing    a    similar    system    here. 

ROBINSON,  ILL.— The  plant  and  all  rights  and  franchises  of  the 
Robinson  Wtr.,  Lt.  &  Ht.  Co.  will  be  sold  May  23  at  the  office  of  the 
receiver,  W.  H.  Clinton,  in  this  city,  pursuant  to  an  order  of  the  federal 
court   at    Danville.      Bids   under   $100,000   will   not   be   considered. 

HANOVER,  IND. — The  Madison  Lt.  &  Ry.  Co.  is  reported  to  be  con- 
sidering the  furnishing  of  electricity  to  Hanover,  the  energy  to  be  trans- 
mitted a  distance   of  8  miles. 

INDIANAPOLIS,  IND.— It  is  reported  that  F.  Hilgemier  &  Co.  will 
receive  bids  for  furnishing  and  installing  two  ISO-hp  boilers  with  auto- 
matic stokers  and  for  the  construction  of  a  brick  smokestack,  125  ft. 
high,    in   their   plant    on   Raymond    Street. 

INDIANAPOLIS,  IND. — ^The  committee  representing  the  commercial 
organizations  of  this  city,  appointed  to  consider  the  proposed  merger  of 
ihe  Indinanapolis  and  the  Central  Union  telephone  companies,  has  de- 
cided  to    recommend   that    such   merger   be   effected. 

INDIANAPOLIS,  IND. — It  is  reported  that  the  Cincinnati,  Hamilton 
S:  Dayton  R.  R.  Co.  will  receive  bids  for  the  construction  of  a  new 
power  plant  on  the  site  of  the  Mooreville  round  house,  Indianapolis,  and 
also  for  the  installation  of  three  boilers  of  150  hp,  automatic  chain-grate 
etokers  and  the  erection  of  a  125-ft.  concrete  smokestack. 

MICHIGAN  CITY,  IND.— The  contract  for  installing  a  boulevard 
lighting  system  in  Franklin  Street,  consisting  of  117  light  posts  and 
about  8000  ft.  of  underground  wiring,  has  been  awarded  to  W.  E. 
Sheeler,   of  Michigan  City,   for  $9,256. 

PETERSBURG,  IND.— The  Cumberland  Tel.  Co.  has  been  granted  a 
10-year    franchise    to    operate    a    telephone    system    in    this    city. 

BENNETT,  lA. — The  Council  is  reported  to  be  considering  the  ques- 
tion   of   installing   electric   lights. 

BLUFTON,  lA. — John  Mara,  of  Cresco,  has  secured  property  rights 
on  the  Upper  Iowa  River  upon  which,  it  is  understood,  a  power  station 
will   be   erected. 

CEDAR  BLUFF,  lA. — A  proposition  to  issue  $8,000  bonds  for  build- 
ing an  electric-light  plant  for  this  town  was  carried  at  a  special  election 
held   recently. 

OAKLAND,  lA. — The  Oakland  El.  Co.  is  reported  to  have  purchased 
a    site   for   a   power   house. 

OTTUMWA,  IA. — A  franchise  has  been  granted  to  the  Troy  Canning 
Co.,  giving  it  the  right  to  conduct  and  operate  an  electric-light  plant 
for  the    period   of   25   years.     Work  is   to   be   started   immediately. 

SHARPSBURG,  IA. — The  Lee  EI.  Co.,  of  Clarinda,  is  reported  to 
have  petitioned  Council  for  a  franchise. 

NEWTON,  KAN.— The  Kansas  Gas  &  El.  Co.  has  completed  plans 
tor  the  rebuilding  of  its  power  plant  here.  Additional  energy,  which 
will  be  available  when  these  improvements  are  made,  will  be  used  upon 
the  interurban  line  which  is  proposed  to  build  north  of  here. 

FRANKFORT,  KY. — The  Kentucky  Public  Service  Co.  is  planning 
the  construction  of  a  new  power  house  here.  It  recently  took  over  the 
plant  of  the  Capital  Gas  &  El.  Lt.  Co.  and,  in  keeping  with  its  genera! 
Iilan  of  improving  its  properties,  will  make  many  betterments  at  Frankfort. 

JEFFERSONTOWN,  KY. — Arrangements  have  been  practically  com- 
pleted by   the   Louisville   Ltg.    Co.    for   extension   of  its   lines   to   Jefferson- 
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3WI1,  Ky.,  where  a  large  number  of  residents  have  agreed  to  install  the 
ervice.  The  Jeflfersontown  Commercial  Club  is  co-operating  with  the 
onipany. 

LOUISVILLE,  KY.— The  Booker  Box  Co.  is  in  the  market  for  elec- 
;ic  motors.     S.   E.  Booker  is  president  of  the  concern. 

MARION,  KY.— The  Marion  El.  Lt.  &  Ice  Co.,  of  Marion,  Ky.,  is 
onsidcring  enlarging  its  plant  on  account  of  the  amount  of  motor 
usiness  which  had  been  offered  it.  A  new  flour  mill,  which  is  to  be 
lected  here,  is  now  negotiating  for  energy.  The  company  will  probably 
ifue    bonds    to    finance    the    improvements. 

NEWPORT,  KY. — The  city  engineer  has  drawn  plans  for  what  is 
iiown  as  boulevard  lighting  on  the  following  streets:  York  from  Third 
n  Eighth,  Monmouth  from  Third  to  Eleventh,  Third  from  York  to 
aratoga.  Sixth  from  York  to  Monmouth,  and  Eighth  from  Columbia 
0  Monmouth.  The  lights  are  to  be  70  ft.  apart.  Under  a  resolution 
di)pted  by  the  City  Council,  the  Union  Lt.,  lit.  &  Pwr.  Co.  has  been 
sked  to  submit  an  estimate  of  the  cost  of  installing  the  system  and 
perating  it.  .\  proposition  had  already  been  received  from  the  com- 
any  that  the  city  place  an  order  for  the  system  and  pay  20  per  cent 
f  the  cost  each  year  for  five  years.  Business  houses  which  will  be 
enefited  by  the  proposed  system  will  be  asked  to  aid  in  paying  the  cost 
t   the  system   and   maintaining   it. 

AUGUSTA,  MAINE. — Improvements  to  the  street-lighting  system  of 
he  city  are  being  contemplated.  Objections  to  the  present  system  are 
hat  tliere  is  no  uniformity  in  the  method  of  stringing  lamps  through- 
ut  the  city,  some  lights  being  hung  low  on  one  side  of  the  street 
nd  high  on  the  other.  It  is  possible  that  the  authorities  will  adopt 
he    cluster    system. 

ANDOVER,  MASS.— The  Willimantic  Gas  &  El.  Co.  is  considering 
xtending  its  lines  to  this  place. 

EAST  LONG  MEADOW,  MASS.— At  a  public  hearing  last  week 
in  the  petition  of  the  Central  Massachusetts  El.  Co.,  of  Palmer,  for 
uthority  to  locate  poles  in  East  Long  Meadow,  those  present  voted  in 
avor   of   the   proposition. 

HAVERHILL,  MASS.— The  Haverhill  El.  Co.  has  submitted  several 
iropositions  to  the  Municipal  Council  for  lighting  the  streets.  The  arc 
ights,  for  which  the  present  contract  expires  Nov.  I,  cost  $100  per 
ight  per  year,  whereas  under  a  five-year  contract  they  will  cost  $91.20, 
ind  under  a  10-year  contract  $86.40.  The  company  offered  to  install 
ncandescent  lamps  in  several  places  where  there  are  now  gas  and 
laphtha  lamps,  one  proposition  being  to  have  the  incandescent  lamps 
purn    all    night. 

LOWELL,  MASS. — ^The  power  station  of  the  Lowell  Textile  School 
s   rapidly    approaching    completion. 

LOWELL,  MASS.— The  Lowell  El.  Lt.  Co.  and  the  Lowell  Gas  Lt. 
3o.  are  each  reported  to  be  planning  to  construct  a  system  of  orna- 
Dental    poles,    etc. 

SALEM,  MASS. — The  Council  is  reported  to  be  considering  an  appro- 
)riation  of  $20,000  for  installing  electrical  apparatus  in  the  new  electric 
lepartment  building  to  be  erected  in  connection  with  the  new  police 
station    and    court    building. 

STONEHAM,  MASS.— The  Board  of  Selectmen  has  signed  a  10-year 
:ontract  with  the  Edison  Illumg.  Co.  of  Boston  for  the  lighting  of 
municipal    buildings,    streets    and    residences. 

WORCESTER,  MASS.— The  street-lighting  committee  of  the  Mer- 
:hants'  Association  has  been  inspecting  the  lighting  systetms  of  New 
Haven  and  Hartford,  Conn.,  with  a  view  to  getting  data  for  improv- 
ing the  lighting   system   of  this   place. 

DETROIT,  MICIFJ. — The  Edison  Illumg.  Co.  has  awarded  the  general 
:ontract  for  the  sixstory  and  basement  power  house,  116  ft.  x  96  ft., 
to  A.  A.  Albrecht,  820  Penobscot  Building,  Detroit,  for  about  $125,000. 
HOLLAND,  MICH. — A  report  of  a  consulting  engineer  in  regard  to 
the  proposed  $26,000  improvements  to  the  city  lighting  plant  has  been 
submitted   to   the  Town   Council. 

NORTH  ADAMS,  MICH.— Claire  Allen,  24  Dwight  Building,  Jackson, 
is  reported  to  be  preparing  plans  for  a  new  power  house,  51  ft.  x  36  ft., 
for  North  Adams.     Cost,  about  $25,000. 

OLIVET,  MICH. — Representatives  of  the  Commonwealth  El.  Lt.  Co. 
have  been  in  this  place  recently  getting  permission  to  erect  poles  for 
the  purpose  of  extending  their  lines  from  Charlotte  to  Battle  Creek, 
and  towns  between  these  two  places  will  probably  be  supplied  with 
energy   within   four   or   five   weeks. 

GILBERT,  MINN. — A  special  committee  of  the  Conunercial  Club 
has  been  api)ointed  to  confer  with  the  Town  Council  relative  to  im- 
proving   the    street    lighting    in    this    township. 

HOWARD  LAKE,  MINN.— H.  G.  Rutledge,  of  the  Glencoe  El.  Lt. 
Co.,  of  Glencoe,  is  reported  to  have  petitioned  for  a  franchise  to  erect 
and  operate  an  electric  light  plant  here  and  to  transmit  electric  energy 
to  Dassel   and   Cokato. 

LAKE  CRYSTAL,  MINN.— The  Village  Council  has  granted  a  25- 
year  franchise  to  the  Consumers'  Pwr.  Co.  and  entered  into  a  five-year 
contract    for    lighting. 

TOWER,  MINN. — Additional  consumers  are  being  connected  very 
rapidly  to  the  mains  of  the  municipal  hydroelectric  plant  here.  It  is 
reported  that  the  government  Indian  School  is  desirous  of  obtaining 
energy  from  the  city  plant  and  that  this  is  being  considered  by  the 
city   authorities. 


(iKKAr  I  ALLS,  .VIONT.— The  Lewiston  El.  &  Pwr.  Co.  will  begin 
work  on  the  power  line  between  Lewiston  and  Great  Falls  at  once. 
The  distance  is  about  120  miles  and  the  cost  will  be  about  $250,000. 
K.  M.  Kerr,  Lewiston,  Mont.,  is  general  superintendent  of  the  company. 
C.\MDEN,  N.  J. — An  ordinance  authorizing  a  bond  issue  of  $300,000 
for  the  erection  and  operation  of  a  municipal  lighting  plant  has  been 
adopted. 

.\KWTON,  .N.  J. — I".  O.  Runyon,  of  Newark,  is  reported  to  be  pre- 
fiaring    estimates    for    a    municipal    electric-light    plant. 

DKMING,  N.  M. — The  Deming  Ice  &  El.  Co.  is  constructing  an  electric 
transmission  line  from  its  plant  here  to  a  number  of  irrigating  pumping 
plants  in  the  Mimbres  Valley.  It  will  build  about  30  miles  of  elec- 
tric   transmission    lines    during   the    next    few    months. 

C1L\RL0TTE,  N.  Y. — Negotiations  have  reached  the  point  where  it  is 
thought  an  agreement  will  be  made  between  the  village  officials  and 
those  of  the  Rochester  Ry.  &  Ltg.  Co.,  whereby  the  lighting  company 
will  supply  all  of  the  electricity  needed  for  the  village  illumination.  A 
municipal  lighting  plant  and  water-works  have  been  in  operation  in 
this  town  for  a  number  of  years  in  one  of  the  summer  residential  dis- 
tricts, but  have  been  a  source  of  public  nuisance  owing  to  the  smoke 
and   the   heavy   traffic  made  necessary   by   the   carting   of  coal. 

ELMIRA,  N.  Y.— The  Elmira  Wtr.,  Lt.  &  R.  R.  Co.  (H.  M.  Heardsley, 
manager)  is  reported  to  have  purchased  a  site  on  East  Water  Street  and 
will    have    plans   prepared   at   once   for  a   power    plant. 

LONG  LAKE,  N.  Y. — It  is  reported  that  an  electric-light  company 
has  been  organized  to  furnish  the  village  with  electrical  energy  from 
water-power  sites  here. 

ONEID.\,  N.  Y. — The  city  of  Oneida  has  entered  into  a  contract  with 
the  Adirondack  El.  Pwr.  Corpn.  for  lighting  the  city  for  the  term  of 
4    years   and    11    months. 

BURLINGTON,  N.  C. — The  .Mamance  Pwr.  Co.  is  reported  organized 
to  build  a  hydroelectric  plant  to  develop  the  water-power  at  River  Falls 
on  the  Haw  River  in  Alamance  County,  near  Burlington.  It  is  proposed 
to  issue  $300,000  bonds  in  connection  with  the  proposition  soon.  The 
officers  are:  F.  L.  Williamson,  president,  Burlington;  J.  Harvey  White, 
vice-president,  Graham,  N.  C;  Charles  E.  Menefee,  secretary,  Burlington. 
COLUMBUS,  OHIO.— E.  W.  Clark  &  Co.,  Phi'adelphia,  have  taken 
control  of  the  Columbus  Ry.  &  Lt.  Co.  Samuel  G.  McMeen,  formerly 
president  of  the  Mount  Hood  Ry.  &  Pwr.  Co.,  Portland,  Ore.,  has  been 
elected   president   and   director,   succeeding  R.   E.    Sheldon. 

DEFI.\NCE,  OHIO.— The  plant  of  the  .Auglaize  Power  Co..  which  is 
being    constructed    here,    is    nearly    completed. 

NEWARK,  OHIO.— -A.  H.  Heisey  has  taken  over  the  plant  and  busi- 
ness of  the  Newark  Ht.  &  Lt.  Co.,  of  which  he  owned  a  majority  of 
the  stock,  and  hereafter  it  will  be  operated  as  a  private  concern.  It  is 
stated  that  the  change  will  not  affect  the  patrons  of  the  company. 

NEWPORT,  OHIO. — The  local  authorities  and  business  interests  are 
promoting  the   installation   of  boulevard   lighting  at   this   place. 

NORWOOD,  OHIO.— The  Board  of  Public  Service  is  reported  to  be 
considering  the  issue  of  $100,000  bonds  to  overhaul  and  re-equip  the 
electric-light    plant   and   water   works. 

OKLAHOMA  CITY,  OKLA.— The  Oklahoma  Pwr.  &  El.  Co.  is  re- 
ported to  have  selected  Croslen  &  Chappelle,  804  Colcord  Building,  to 
prepare  plans  for  the  erection  of  a  power  plant  to  cost  $1,500,000  and  to 
be  located  10  miles  from  Durant.  The  plant  will  have  a  capacity  for  de- 
veloping 100,000  hp..  and  the  company  will  use  the  consumers'  gas  made 
at  its  own  mines.  The  company  will  install  steam  turbines  of  from 
8000  hp  to  12,000  hp  each.  It  is  contemplated  to  transmit  the  electricity 
to  Fort  Worth,  Dallas,  Oklahoma  City,  Little  Rock,  Texarkana  and,  in 
fact,   to   all   the   principal   cities  in   three   States. 

VALE,  ORE. — The  Idaho-Oregon  Lt.  &  Pwr.  Co.  has  been  granted 
a   franchise   to   operate   here. 

MANAYUNK,  FA. — Plans  are  in  progress  for  installing  better  light- 
ing   facilities    along    the    principal    streets    of    this    town. 

PROVIDENCE,  R.  I. — The  Woonsocket  Gas  Co.,  the  Woonsocket 
El.  Machine  &  Pwr.  Co.,  and  the  Pawtucket  El.  Lt.  Co.  have  been 
iTierged  into  one  corporation  known  as  the  Blackstone  Valley  Gas  & 
El.    Co. 

McCOLL,  S.  C— The  Town  Council  has  granted  a  franchise  to  P.  D. 
Parish,  of  Cleo,  to  supply  electric  current  in  this  town.  Energy  will 
be  transmitted  from  a  plant  operated  by  Mr.  Parish  on  the  Pee  Dee 
River.  .Additional  equipment  will  be  installed  at  this  plant  in  order 
to    meet    the    increased    demand    upon    it. 

HETL.AND,  S.  D. — Negotiations  are  in  progress  for  extending  trans- 
mission lines  from  Lake  Preston  to  this  place  with  a  view,  to  supplying 
electricity  to   the  various  streets   and   buildings. 

CII.VrT.ANOOG.A,  TENN.— The  Retail  Merchants'  Association  is  pro- 
moting a  movement  for  the  installation  of  an  extensive  lighting  system 
on   a  number   of  streets  here. 

CL.\RKSVILLE,  TENN.— Montgomery,  Clothier  &  Tyler,  of  Phila- 
delphia, have  purchased  the  holdings  of  the  Clarksville  Ry.  &  Lt.  Co. 
and.  those  of  the  Clarksville  Gas  Co.  These  are  the  same  interests,  it 
is  understood,  that  recently  purchased  public  utility  properties  at  Hop- 
kinsville,    Bowling    Green,    Owensboro,    and    Frankfort,    Ky. 

G.\LL.\TIN,  TENN. — The  new  municipal  electric  light  plant  of  Gal- 
latin,  Tenn.,   has  been   put   in   operation. 
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K.\(  >.\\  II  Lfcl,  1  l..\N.-  -t  onglcsb  luis  Inn  IK-Iitmi  nl  lot  ihr  |>iivilrK<' 
111  conHtnictinK  two  «liiiii»  on  the  Clinch  Kivci,  Tciiii.,  b.v  llir  Tcnnccicc 
I  lyilroKlcctiii'  Pwr.  Co.  Tlic  conipaiiy  intriitli  to  erect  a  wntci -power 
■  ■liiiil  llirre  ami  on  tlic  Powell  River.  It  lias  a  capital  stuck  of  $100,000. 
iiiiil  slnckliohU-rs  incUiile  J.  K.  Taiil.  a  I'iltsliiirKli  hanker;  (Jen.  .lame 
1*.  (lis,  of  Knoxville,  and  !•".  M.  Itiillcr  ami  others,  of  Clinton,  Tenn.. 
the  cotnpiiny's  incorporation  liavinK  hccn  niailr  there,  as  previously  notcil 
in    these    columns. 

l-i;.\01K,  ri'".NN. — The  Lenoir  1.1.  &  I'wr.  Co.  ha»  arrauKcd  to  receive 
iiuiny  for  the  operation  of  its  plant  from  tlic  Ocoec  River  station  of 
the  Tennessee  Pwr.  Co.  H.  C.  Foster  is  Keneral  manager  of  Ihc  com- 
pany. 

SP.\RTA,    TKNN. — .\    contract    will    probahly    he    let    in    about    60    day^ 

for  construction  of  plant   for  the  A.  &  T.   Pwr.   Co.,  to  cost  about  $10,000. 

COPPERAS    COVE,    TEX.— George    Walker,    of    San    Gabriel,    Tex.. 

is  prepariiiK  to  install  an  clcctric-light   plant  and   ice   factory   at  this  place. 

n.\LI..\S,    TlvX. — City     Electrician    Taylor    is    reported    to    have    been 

instructed  to  prepare   estimates,   etc.,   for  a   municipal   light   plant. 

HOUSTON,  TEX.— The  Houston  El.  Co.,  of  Houston,  will  extend 
its  street-railway  system  through  the  northern  part  of  tlie  Magnolia  Park 
suburb. 

STOCK  DALE.  TEX.— \'.  1!.  C  oll.y.  of  Smiley,  Tex.,  will  install  an 
ice    factory    and    an    clectric-lighl     plant     here. 

SYLVAN  RE.VCH.  TEX. --William  C  .  Clark  is  preparing  to  install 
an  electric  power  and  lighting  plant  here.  Transmission  lines  will  ex- 
tend to  La  Porte,  Bay  Ridge,  and  Morgan's  Point  for  the  purpose  of 
siipplyin.it   those   towns   with   energy. 

W.\C(),  TK.X. — Local  press  reports  state  that  Henry  M.  Bailey,  of 
New  \ork,  N.  V..  with  offices  now  in  the  Amicable  Building,  Waco,  will 
have  charge  of  the  construction  work  of  the  power  plant  to  furnish  power 
for  the  cars  of  the  Southern  Traction  Co.  and  also  light  ami  power 
within  a  radius  of  SO  to  75  miles,  with  Waco  as  the  center. 

SALT  LAKE  CITY,  UTAH.— The  City  Commission  is  considering 
the  granting  of  a  franchise  to  the  Merchants'  It.  &  Pwr.  Co..  of  Ogden, 
giving  that  concern  the  right  to  operate  in  Salt  Lake  City  for  50  years. 
ST.  ALBANS,  VT.— The  property  of  the  St.  .\I!  ans  Street  Ry.  Co. 
here,  in  St.  Albanstown  and  Swanton  has  been  sold  to  Walter  R. 
Dame,  of  Clinton,  Mass.,  who,  it  is  understood,  represents  Massa- 
chusetts interests  whose  names  are  not  given.  It  is  stated  that  the 
improvements  contemplated  by  the  fornur  owners  will  he  given  con- 
sideration. 

FRIES,  VA. — The  hydroelectric  development  of  the  Appalachian  Pwr. 
Co.,   near  here,  is  rapidly  approaching  completion. 

CENTRALIA,  WASH. — The  Washington-Oregon  Corporation  has  been 
granted  a  franchise  by  the  Lewis  County  Commissioners  to  build  a  power 
line   from   Chehalis,   Wash.,   to   the   south   limits   of   Lewis   County. 

NORTH  YAKIMA,  WASH.— The  Pacific  Pwr.  &  Lt.  Co.  has  applied 
for  a  county  franchise  over  several  roads  in  the  county  and  will  make 
extensions  in   its  transmission   lines. 

SEATTLE,  WASH.— Bids  will  be  received  until  May  31  by  Capt.  J. 
R.  Pourie,  Constructing  Quartermaster,  U.  S.  A.,  482  Arcade  Annex, 
Seattle,  for  constructing  a  substation  and  transmission  line  and  fur- 
nishing a  rotary  converter,  transformers,  wattmeters,  etc.,  at  Fort  Worden 
and  Fort  Flagler,  Wash.  Bids  will  be  received  same  time  and  place  as 
above  for  constructing  an  electric  lighting  system,  furnishing  and  in- 
stalling fixtures  and  wire  for  buildings,  also  a  pump  with  direct-con- 
nected motor  complete  at  Fort  Ward,  Wash.;  also  constructing  an  elec- 
tric-lighting system  and  pumphouse  with  motor-driven  pump,  installing 
fixtures  in  buildings  and  delivering  certain  electrical  apparatus  at  Fort 
Casey,  Wash. 

SOUTH  BEND,  WASH. — The  city  is  contemplating  the  installation  of 
a    cluster    street-lighting    system   along   the   main    business   street. 

BALcjAM  L.^KE,  wis. — A  franchise  is  reported  to  have  been  granted 
to  Harry  D.  Baker,  of  St.  Croix  Falls,  Wis.,  to  operate  an  electric-light 
and   power   plant. 

BAKERVILLE,  B.  C,  CAN.— The  Antler  Goldfields  &  Devel.  Co., 
Ltd.,  has  been  organized  with  a  capital  stock  of  $1,000,000.  The  com- 
pany proposes  to  erect  a  large  hydroelectric  power  plant  at  the  junction 
of  the  Antler  and  Russian   Creeks. 

DUNCAN,  B.  C. — The  city  is  contemplating  the  installation  of  a 
municipal   light   and  power   plant. 

BROCKVILLE,  ONT.,  CAN.— The  freeholders  of  Tirockville  have 
voted  to  enter  into  a  contract  with  tlie  <")ntario  Hydro-Electric  Commis- 
sion for  a  supply  of  energy. 

MARKHAM,  ONT.,  CAN.— Engineer  Acres,  of  the  Hydro-Electric 
Commission,  Toronto,  is  reported  to  be  here,  looking  into  the  feasibility 
of  building  one  or  two  dams  on  Rouge  River,  below  Markham,  to  gen- 
erate power  for  flour  and  other  mills. 

PRINCE  ALBERT,  SASK.,  CAN.— The  Ambursen  Hydraulic  Const.  Co. 
is  reported  to  have  submitted  to  City  Council  a  proposition  to  build 
dam   and   headworks  for   the   Lacolle    Falls   power   scheme. 

CANANEA,  SONORA,  MEXICO.— The  Calumet  &  Sonora  property 
near   here   will   spend   $100,000   in   new   electrical   equipment. 

MEXICO  CITY,  MEXICO.— C.  F.  Karnes  has  made  application  to  the 
federal  government  for  a  concession  to  install  a  hydroelectric  plant  in 
tlie   territory  of  Tepic. 


New  Industrial  Companies 

THE  ELECTRICAL  ENGINEERING  &  SUPPLY  COMPANY,  of 
Stockton,  Cal.,  haK  been  granted  a  charter  with  a  capital  stock  of  $25,000. 
Ihe  incorporators  arc:  A.  I-'.  Flanagan,  1!.  F.  Wellington  an.l  Hmry 
.\danis. 

THE   FARADAY   COMPANY,  of  New   Haven,  Conn.,  has  been  in.o. 
poratcd    with  a  capital   (tlock   of   $10,000   for  the  purpose  of  doing  an  elec- 
trical  business.     The   incorporators   arc:     Camillo  Torto,   Carmine    DoKas- 
tino    and    Louis    O.    Yeomans,    all    of    New    Haven,    Conn. 

THE  MAGNETO-DYNAMOTOR  CO.,  of  New  York,  N.  Y..  has  been 
incoii)orated  with  a  capital  stock  of  $100,000  to  manufacture  and  deal 
in  machinery,  motors,  etc.  The  incorporators  arc  G.  L.  Henry,  F.  B. 
Moody   and   B.   T.    Moody,    New   York,   N.    Y. 

THE  A.  E.  PRICE  COMPANY,  of  Champaign,  111.,  has  been  incori-o- 
rated  with  a  capital  stock  of  $10,000  to  manufacture  and  deal  in  elcclrii  al 
supplies  and  appliances  and  electrical  signs.  The  incorporators  arc:  1.  W. 
Price,  C.  R.  lungerich  and  A.  E.  Price. 

THE  W.  ROBERT.SON  .MACHINE  &  FOUNDRY  COMPANY,  of 
Buffalo,  N.  Y.,  has  been  organized  under  the  laws  of  New  York  with  a 
capital  of  $15,000  to  manufacture  machine  tool  specialties.  The  ofTiceri 
arc:  W.  Robertson  president  and  manager;  T.  J.  Reed,  vice-president; 
I"  H.  Keil,  secretary;  F.  M.  Robertson,  treasurer.  The  offices  of  the 
company   are   at   32   Greenwood   Place,    Buffalo,   N.    Y. 
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New  Incorporations 


l.OS  .WtjELES,  CAL. — The  American  Pwr.  Co.  has  been  incorporatei 
with  a  capital  stock  of  $2,000,000.  The  directors  are  N.  O.  Harmon, 
Henry   Waterman  and  S.  J.   Powell. 

SAN    FRANCISCO,    CAL.— The    Sacramento    Valley    EI.    Ry.    Co.    has 
been   incorporated    with    a   capital    stock   of   $5,000,000.     The   directors  are 
.1.    A.    .Jacobs,    A.    H.    Beamer    and    E.    I.    Brink.      The    principal    place 
business   will   be  at   San  Francisco. 

DENVER,  COL.— The  Bellview  Consolidated  Lt.  &  Pwr.  Co.  has  been 
incorporated  here,  with  a  capitalization  of  $2,500,000.  F.  H.  Potter, 
.T.  E.  l.ighlbourn  and  E.  W.  Williams,  all  of  Boulder,  Col.,  are  the 
iiicoi  porators. 

GENEN'A,   GA. — The   Geneva   Pwr.   Co.    has   been   incorporated   with 
capital   stock   of   $8,000    for   the   purpose   of   building   an   electric    plant   by 
D.  O.  V'aughan  and  others. 

fHKWGO,    ILL.— The    Dolly    El.    Specialty    Co.,   of   Chicago,    has   been 
incorporated    with    a    capital    stock    of   $9,000,    to    manufacture    automobi' 
electric    supplies.     The    incorporators    are    Edward    W.    Dolliver,    William 
M.    Pearl    and    Wilbert    A.    Fechtman. 

PORT    BYRON,     ILL.— The    Rock    River    Pwr.     Co.     has    been    incor- 
pfirated    with    capital    stock    of    $2,500    to    construct    a    dam    across    Rock 
River    and'   maintain    a    power    plant    in    connection    therewith.      The 
corporators    are    Owen    T.     Smith,    Paul    G.    and    George    M.    Clark    and 
George    F.    Bunn. 

WASHBURN,    ILL.— The   Washburn    Tel.    Co.,    of    Washburn,    111.,    h 
been   incorporated  with  capital   stock   of   $2,000  to  operate  a  telephone   ex- 
change.    The    incorporators    are    Oscar     Shepard,     C.     E.     Spangler,    and 
.fohn    Jaquot. 

LOUISVILLE,  KY. — The  Interstate  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $100,000  by  J.  C.  Loomis,  T.  K.  Helm  and  R 
Snyder.  The  company  proposes  to  generate  and  distribute  electricity  in 
small  towns  in  eastern  Tennessee   in  the   Appalachian  district. 

FAIRFIELD,  MAINE.— The  Pettee's  Pond  Pwr.  Co.  has  been  or- 
ganized for  the  purpose  of  generating  and  selling  gas  and  electricity 
for  light  and  power  purposes  in  the  towns  of  Benton,  Clifton,  Winslow 
Vassalboro,  Oakland,  Fairfield  and  Skowhegan,  and  the  cities  of  Water 
ville  and  Augusta.  The  incorporators  are  John  P.  Clark,  of  Skowhegan 
president,  and  Clyde  H.  Smith,  of  Skowhegan,  treasurer.  These  tw< 
and   Amos  F.   Gerald   are   directors. 

HARDIN,  MONT.— The  Big  Horn  Canyon  Irrig.  &  Pwr.  Co 
ported  incorporated,  with  a  capital  of  $5,000,000,  by  John  J.  Harris  am 
Anton  Beecher,  of  Hardin,  and  B.  C.  Lillis,  of  Billings,  and  others 
lo  build  a  dam  about  130  ft.  high  over  Big  Horn  River  at  the  mout! 
of  the  Big  Horn  Canyon,  to  irrigate  land  on  both  sides  of  the  rivet 
besides   running  an   electric   power   plant. 

TEFFERSONVILLE,  N.  Y.— The  Sullivan  County  R.  R.  Co.  has  bee 
incorporated  with  a  capital  stock  of  $200,000  by  W.  Kohler,  JefTersor 
ville;  L.  H.  Brown  and  H.  B.  Mingle,  New  York.  The  company  pr< 
poses  to  build  an  electric  railway  from  Liberty  to  Jeflfersonville,  vi 
Sulphur  Springs  and  Youngsville,  a  distance  of  14  miles. 

FRANKLIN,   PA. — The  Franklin   Pwr.   Co.   has  been  granted  a   charts 
with  a  capital   stock   of  $5,000  to  operate  in  Franklin  Township.     The 
corporators  are:  ^\'.   B.  Crawford,  J.  S.  Monroe,  of  Pittsburgh,  and  L. 
Custer,  Wilkinsburg. 

KNOXVILLE,  PA.— The  People's  El.   Co.,  of  Knoxville.  is  reported 
corporated   with   a   capital   of  $5,000   by   A.   P.    Weitzel,    Frank   Nichol   ari 
S.  G.  Nolan,  of  Pittsburgli. 
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LA.NCAS'l'KK,  l'.\.--('liai  tcrs  liave  been  granted  to  live  eli-ctnc  njiu- 
tanics  to  operate  in  Lancaster  County,  at  Lancaster.  The  capital  of 
;ach  is  $5,000,  and  the  incorporators  are  W.  W.  Griest,  C.  E.  Titzel  and 
ohn  S.  Graybill,  Jr.,  Lancaster.  The  companies  and  the  districts  where 
hiy  are  to  operate  are  Christiana,  Leacock  Township,  Sadbury  Township, 
>alisbury   Townsliip   and   Paradise   Township. 

MOUNT  OLIVER,  PA.— The  Mount  Lebanon  El.  Co.,  of  Mount  Leb- 
inon,  has  been  incorporated  with  a  capital  of  $5,000  and  office  at  Mount 
Jliver,  by  Walter  N.  Rainbow,  of  Leetsdale;  f'.  A.  Lambie,  of  Glen  Os- 
lorne   and   VV.    W.    Murray,   of    Hridgevillc. 

NORRISTOWN,  PA. — .\  charter  has  been  granted  to  the  Norristown 
'wr.  Co.,  of  Norristown,  with  a  capital  of  5^10,000,  to  supply  light,  heat 
md  power  by  means  of  electricity  within  the  township  of  Norristown. 
incorporators:  .Samuel  L.  Kent,  Walter  I..  Rogers,  John  D.  Murphy 
ind   others. 

c;.\Ll..VnN,  TENN.— The  Cumberland  \'alley  &  Interstate  El.  Ry.  Co. 
•.as  been  incorporated  with  a  capital  stock  of  $50,000  to  construct  an 
nterurban  railway  from  Gallatin  to  Stanfor<l  or  Danville,  Ky.  The  in- 
:orporators  are:  Harris  Brown,  S.  M.  Young,  E.  S.  Payne,  W.  Y,  .Mien, 
'.    F.    Burnley   and    others. 

MURFREESBORO.  TENN.— The  Murfreesboro  El.  Ry.  has  been 
[ranted  a  charter  for  the  construction  of  an  electric  railway  from 
."larksville  to  Woodbury,  via  Nashville,  Springfield  and  Murfreesboro. 
rhe  company  is  capitalized  at  $50,000  and  the  incorporators  are:  R.  T; 
Vilson,  Joseph  Frank,  R.  L.  Burcli,  T.  Garland  Tinsley  and  .Mbert  F. 
-ee. 

SALT  LAKE  CITY,  UTAH.— The  Whitmore  El.  Htg.  Co.  has  been 
ncorporated  with  a  capital  stock  of  $50,000.  The  officers  are:  A.  O. 
Vhitmore,  president;  Jenetta  R.  Whitmore,  vice-president;  Ernest  M. 
"owler,   secretary,   and   William   Charles   Staines,   treasurer. 

SPANISH  FORK,  UTAH.— The  Leland  El.  Lt.  &  Tel.  Co.  has  been 
ncorporated   with   a   capital   stock   of   $10,000.  The   officers   are:    Benja- 

nin  Isaac,  president;  Arthur  Snow,  vice-president,  and  Perry  Thomas, 
ecretary   and   treasurer. 

PURCELLVILLE,  VA.— The  Loudoun  Lt.  &  Pwr.  Co.  has  been  grantc.l 

charter  with  a  capital  stock  of  $5,000  to  operate  a  light  and  power 
ilant.  The  officers  are:  W.  A.  Cockey,  Jr.,  president;  M.  N.  Lyon, 
tosslyn,   Md.,  vice-president,   and  J.    W.   Gregg,   Purceilville,   secretary. 

SE.\TT'LE,  WASH. — Articles  of  incorporation  have  been  filed  by  the 
ieattle,  Kenwood  &  Lake  Forest  Ry.  Co.  The  capital  stock  is  $400,000. 
Vn  electric  line  will  be  built  from  Seattle  to  Kenwood,  where  the  shops 
i-ill   be  located,  to  Lake  Forest  and  to   Cherry   Valley. 

MORGANTOWN,  W.  VA.— The  West  Virginia  Pwr.  &  Transmission 
'o.  has  been  granted  a  charter  with  a  capital  stock  of  $50,000  for  the  pur- 
lose  of  developing  hydroelectric  power  plants.  The  incorporators  are: 
'.  J.  Crogan,  Kingwood;  Frederick  W.  Scheidenhelm,  Gerard  H. 
ilatthews,   Mellen  C.   Wiley  and   Harold   ,\.    Dunn,   Connellsville,   Pa. 

HILLSBORO,  WIS.— The  Hillsboro  Lt.  &  Pwr.  Co.  has  been  incor- 
lorated  with  a  capital  stock  of  $25,000  by  F.  W.  Wopat.  Wenzel  W  ()i)at, 
•"red    Wopat,   F.    .\.    Machore  and   Edward   Kuhn. 


Trade  Publications 


BATTERY-CHARGING  RHEOSTATS.— The  General  Electric  Com- 
)any's  Bidletin  No.  4934  is  devoted  to  that  comjiany's  battery-charging 
heostats  known  as  Type   CR-211. 

WALL  SOCKETS.— Bulletin  No.  83  of  the  II.  T.  Paiste  Company,  Puil- 
delphia.  Pa.,  covers  a  new  line  of  wall  sockets  and  rosette  sockets  sim- 
lar   to  its  regular  key,  keyless  and   pull  types. 

ORNAMENTAL  LAMP-POSTS— The  Paxton  &  Vierling  Iron  Works, 
)maha,  have  issued  an  attractive  catalogue  of  ornamental  poles  for  street 
ighting,  including  combination  lighting  and  trolley  posts,  wall  brackets, 
:tc. 

TRANSFORMERS.— The  Delta-Star  Electric  Company,  of  Chicago, 
11.,  is  distributing  a  pamphlet  in  which  are  illustrated  and  described  the 
ligli-voltage  Pittsburgh  transformers  which  have  been  supplied  by  this 
ompany  for  municipal   street-lighting  systems  in  Chicago. 

DIRECT-CURRENT  MOTORS.— In  a  bulletin  recently  issued  by  thc 
jeneral  Electric  Company  (No.  4915)  are  described  that  company's  Type 
-V'C  direct-current  motors  of  the  commutating-pole  design.  The  motors 
lescribed  contain  certain  improvements  over  those  described  in  the  coni- 
lany's  previous  bulletin   on   this  subject. 

SMALL  ALTERNATING-CURRENT  SWITCHBOARD  PANELS.— 

n  a  bulletin  bearing  the  above  title  (No.  4944)  the  General  Electric 
-omjiany  describes  panels  designed  for  use  in  isolated  and  small  plants 
vhcre  the  estimated  capacity  will  not  exceed  1500  kw.  The  bulletin  con- 
ains  connection    and   dimension    diagrams   of   the   panels   described. 

SMALL  MOTORS.— Descriptive  Leaflet  No.  2441  issued  by  the 
Westinghouse  Electric  &  Manufacturing  Company  is  devoted  to  points  of 
importance  in  the  application  of  small  motors.  The  various  questions 
:)f  mounting,  method  of  drive  and  lubrication  are  discussed.  Single- 
I>ha.se  and  direct-current  motors  are  treated  separately  and  a  paragraph 
is  devoted   to   heating. 


SELF-STARTING  SYNCHRONOUS  .MOTORS.— The  Westinghouse 
I-  lectric  &  Manufacturing  Company  has  issued  Descriptive  Leaflet  No. 
J409,  covering  self-starting  synchronous  motors  in  capacity  from  90  hp 
to  1500  hp  and  from  200  volts  to  6600  volts.  Various  detailed  views 
are  shown  of  the  component  parts  of  this  motor  and  descriptive  matter 
related   to   the   method   of  construction    of  each. 

ALTERNATING-CURRENT  MOTORS.— Type  CA  alternating-current 
motors,  such  as  are  used  for  operating  washing  machines,  vacuum  clean- 
er.c,  food  choppers,  adding  machines,  sign  flashers,  house  pumps  and 
similar  applications,  are  described  and  illustrated  in  Descriptive  Leaflet 
No.  2362,  issued  by  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany. These  motors  are  built  in  capacities  of  1/20  hp  to  1  hp,  single- 
phase,  110-220  volts.  Detailed  views  of  the  component  parts  of  the 
motor   are   shown   and   descriptions   given. 

WATER-TUBE  BOILERS.— The  Keeler  water-tube  boiler  is  well  de- 
scribed in  a  handsomely  illustrated  booklet  published  bj'  the  E.  Keeler 
Company,  Williamsport,  Pa.  The  descriptions  are  accompanied  by  a 
number  of  illustrations,  showing  interiors  of  boiler  rooms  and  details  of 
boilers  and  their  equipment.  In  one  chapter  the  manufacturer  presents 
arguments  in  favor  of  his  product,  discussing  practically  every  detail 
and  comparing  them  with  those  of  other  types.  Ten  tests  of  Keeler 
boilers  are  reported,  including  all   the   data. 

ELECTRICAL  EQUIPMENT  FOR  IRON  AND  STEEL  MILLS.— 
'Lhe  General  Electric  Company  has  just  issued  an  elaborate  bu'letin  de- 
voted to  the  subject  of  electrical  equipment  of  iron  and  steel  mills.  The 
bulletin,  which  has  an  attractive  cover  and  is  printed  in  two  colors,  deals 
with  generating  and  transforming  apparatus  for  steel-mill  service,  elec- 
trical distribution  of  power  for  steel  plants,  small  mill-type  motors  for 
alternating-current  and  direct-current  service,  large  alternating-current 
and  direct-current  motors  for  rolling-mill  service,  control  equipments  for 
steel  mills,  synchronous  condensers  for  improvement  of  power-factor,  and 
electric  lighting  of  steel   plants.     The  number  of  the  bulletin   is  4923. 

ELECTRIC  TRAIN  CONTROL.— "Multiple  Unit  Trains  and  HL  Con- 
trol" is  the  title  of  a  circular  (No.  1522)  issued  by  the  railway  and 
lighting  department  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany. As  the  title  indicates,  this  publication  deals  with  the  type  HL 
control  manufactured  by  the  Westinghouse  company.  The  front  cover 
has  a  view  looking  from  the  motorman's  cab  showing  also  the  master 
controller,  air  brake,  control  apparatus,  etc.  In  addition  to  describing 
the  advantages  of  this  type  of  control  and  showing  illustrations  thereof, 
the  publication  contains  reprints  of  two  papers,  one  on  two-car  train 
operation  for  city  and  suburban  travel,  read  before  the  American  Electric 
Railway  Transportation  and  Traffic  .\ssociation,  Atlantic  City,  N.  J., 
October,  1911,  by  Mr.  C.  J.  Franklin,  general  superintendent  Portland 
(Ore.)  Railway,  Light  &  Power  Company,  and  the  other  on  trailer, 
operation  versus  multiple-unit  trains,  read  before  the  Central  Electric 
Railway  Association  at  Cedar  Point,  Ohio,  .August,  1911,  by  Mr.  Clarence 
Renshaw,    engineer   with   the   Westinghouse   company. 


Business  Notes 


THE  SUNDH  ELECTRIC  COMPANY  .has  moved  its  New  York  office 
from   113  Cedar  Street  to  548  West  Twenty-third  Street. 

ESCHER.  WYSS  &  COMPANY,  of  Zurich,  Switzerland,  have  moved 
their  Canadian  office  from  Toronto  to  514  Canadian  Express  Bui'ding, 
Montreal. 

MR.  H.  McL.  HARDING,  consulting  engineer  for  the '  design  of 
terminal  installations  and  freight-handling  machinery,  has  moved  his  of- 
fices to  the  Whitehall   Building,    17   Battery  Place,   New  York,  N.   Y. 

RIDGWAY  DYNAMO  &  ENGINE  COMPANY.— The  New  York 
office  of  the  Ridgway  Dynamo  &  Engine  Company  has  been  moved  to 
39  West  Thirty-second  Street.  The  main  office  and  works  of  the  com- 
pany are  at  Ridgway,  Pa. 

THE  MANHATTAN  ELECTRICAL  SL^PPLY  COMPANY,  New 
York,  has  opened  a  branch  store  at  1106  Pine  Street,  St.  Louis,  Mo. 
This  store  will  be  under  the  direct  management  of  Mr.  F.  M.  Pierce, 
who   is   also   the  manager   of  the   Chicago  branch   of  this   company. 

THE  JOHN  T.  SLACK  CORPOR.\T10N  has  made  important  addi- 
tions to  the  electric  generating  and  motor  equipments  of  the  electrical 
department  of  its  factory  at  Park  and  Factory  Streets,  Springfield,  Vt. 
.Mr.    Slack  is  vice-president   of  the   Springfield   Electric   Company. 

DWIGHT  &  BOZELL,  Oklahoma  City,  Okla.,  has  employed  the  en- 
gineering firm  of  Dwight  &  Bozell.  Xornlan,  Okla.,  to  make  a  study  of 
the  present  arc  and  incandescent  street  lighting  and  to  submit  plans  for 
relocating   these   units   to   secure   better    illumination   and   efficiency. 

THE  CRAVENS  ELECTRIC  COMPANY,  which  has  been  organized  in 
Chicago  with  Mr.  George  W.  Cravens  as  president,  will  bring  out  a 
general  line  of  electrical  devices  for  use  in  the  automobile,  industrial, 
lighting,  mining,  power-plant,  railway  and  supply  fields,  but  will  specialize 
on  -the  development  of  special  devices  and  systems  to  meet  specific  de- 
mands. This  company  will  also  develop  and  market  the  inventions  of 
others  on  a  royalty  basis  and  will  act  sa  sales  agent  for  various  concerns 
making  supply  parts  and  materials.  The  principal  office  is  in  the  Com- 
mercial  National    Bank   Building,   Chicago. 
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MM. I)  M.K(  lUU  lit  s  V  DMl'ANY.— The  buiUlniK  of  TirM  electric 
buncH  upritttcd  willi  ImUvoii  xtoratic  batteries  will  be  cuiiductcd  by  the 
Field  I'Ucctiic  Bus  Cuinpany,  of  which  Mr.  C.  J.  Field  ia  president.  Thin 
coiiipnny  hut  o|)cncd  Kcncral  office*  at  30  Church  Street,  New  York,  and 
has  at  its  xcrvicc  llic  manufarluring  facilities  of  the  Toledo  works  of 
the  Ohio   Klectric  Cor  Coinpaiiy. 

KIKKPATRICK.  CUIXEY,  McCOKKI.K  &  li.AYI.IS.  luivc  opcncl 
offices  in  the  F'arley  nuilding.  ITirmitighaiii.  Ala.,  to  continue  encinccrinK 
practice  in  the  Southern  Stales.  niakiuK  a  specialty  of  consultation,  reports, 
appraisals,  plans,  specifications  and  supcrvisinR  construction  for  hydro- 
electric power  developments  and  municipal  improvements.  The  lirni  con- 
MSts  of  Messrs.  Walter  Ci.  Kirkpalrick.  Massena  f..  Culley,  .Inliii  K.  Mc- 
Corkle.  Jr.,  and  John   R.    Uaylis. 

.1.  K.  fUlCHANAN  SUPPI.Y  COMPANY.— A  retail  store  where  a 
full    line   of   electrical    appliances   for   the   household    will    be   demonstrated 


Hill  lie  ip|iriuil  on  (  lieMniil  Sirerl,  I'liiladelpliia,  «illiiii  a  fi  w  we.  ks,  by 
llu  J.  !•■.  Huchaiian  Supply  Company,  one  of  the  pioneer  contractiUK  and 
jobliiiiK  lioiisen  in  thai  eily.  The  store  will  be  fitted  with  hi|{h-Krade  fix- 
lures,  will  cater  exclunivcly  to  the  retail  trade,  and  will  doubtlesi  be  a 
model    for   many    similar   appliance   stores   throughout    the   country. 

IvLlXTKlC  ST()KA(;k  nATTKUY  COMPANY.— The  lilectric  Stor- 
ase  Ilattery  Company,  of  Philadelphia,  has  recently  closed  a  contract  with 
llie  New  York  Kdi^on  Company  for  llie  addition  of  four  "Kxi<le"  batter* 
ics  to  the  forty-live  batteries  this  company  now  has  in  service.  ThU 
contract  is  said  to  be  the  largcht  ever  made  for  BtoraKc  batteries  ill 
central-station  service,  the  four  batteries  having  an  cmcrKcncy  rating  ol 
1 3.", 620  amp.  One  of  these  batteries  will  be  the  largest  central-itatioi 
battery  in  the  world,  having  an  emergency  rating  of  48,140  amp.  All  ol 
the  forty-nine  batteries  for  the  New  York  Kdison  system  have  bed 
built  and  installed  by  the  l--lcctric  Storage  Battery  Company.  They  have" 
a    oncliour   rating   of    158,330   amp. 
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UNITED    STATES    PATENTS   ISSUED    APRIL   30,    1912. 

[Prepared  by   Robert   Starr   Allyn,    16  Exchange  Place,   New   York.] 

1,024,495.  ELECTRIC-LIGHTING  SYSTEM;  E.  and  N.  R.  Booth, 
Halifax,  England.  App.  filed  Oct.  26.  1910.  Series  incandescent 
lamp   system. 

1,024,498.  TELEPHONE  SYSTEM;  H.  P.  Clausen,  Chicago.  111.  App. 
tiled  Feb.  3,  1902.  Two-wire  common  battery  central  exchange 
system. 

1,024.533.  OZONIZER;  H.  R.  Stuart  and  W.  H.  Thompson,  Wilkins- 
burg,  Pa.  App.  filed  May  9,  1911.  Adjustable  portable  instru- 
ment  with   a   condenser. 

1.024.538.  MAGNETIC  SEPARATOR;  J.  Weatherby,  Jr.,  New  Cumber- 
land,  Pa.      -App.   tiled   Sept    !(>,    1910.      For   comminuted   ores. 

1.024.539.  MAGNETIC  ORE  SEPARATOR;  J.  Weatherby,  New  Cum- 
berland, Pa.  App.  filed  Aug.  25,  1911.  Concentric  pole  pieces 
and   a   conical   armature. 

1.024,555.  .MANUFACTURE  OF  VACUUM  LIGHTNING  ARREST- 
ERS; F.  S.  Chapman.  Toledo,  Ohio.  App.  filed  Nov.  16,  1910. 
Process  of  limiting  the   degree  of  exhaustion. 

1,024,557.  SYSTEM  OF  EI.ECTRIC-MOTOR  CONTROL;  F.  Conrad, 
Swissvale,  Pa.  App.  filed  Sept.  19,  1910.  Over-speed  device  for 
railway   motors. 


1.024,533 


1.024.565.     CONSTAXT-TE.MPERATURE   BATH;   T.   B.    Freas,   Chicago. 
111.     App.    filed    IMarch    22,    191L      Two    switches   subject    to    inside 
and    outside    temperature    respectively. 
1,024,572.       MAGNETIZABLE     WEDGE     FOR     DYNAMO-ELECTRIC 
-MACHINES;     R.     E.     Hellnumd,    Pittsburgh,    Pa.       App.    filed    Aug. 
2,    1909.      For   holding  coils  in  the  core  slots. 
1,024,577.      PRIMARY   BATTERY;    C.    E.   Hite,    Burlington,    N.   J.      App. 
filed    July    27,    1907.      The    carbon    electrode    acts    as   a   porous    dia- 
phragm. 

1.024.587.  ELECTRIC-CIRCUIT-CONTROLLING  APPARATUS;  T.  L. 
Lee,  Jr.,  Westfield,  N.  J.  App.  filed  June  29,  1910.  Support  for 
a    wire-gauze    contact. 

1.024.588.  ELECTRIC-CIRCUIT-CONTROLLING  APPARATUS;  T.  L. 
Lee,  Jr.,  Westfield,  N.  J.  App.  filed  Feb.  12,  1910.  Yielding  wire- 
gauze   contact. 

1,024,590.     SELECTIVE  SIGNALING  MEANS;  J.  McFell,   Chicago,   111. 

App.   filed  July   27,    1910.     Party-line  selector. 
1.024,597.     ELECTROLYTIC  CELL;  O.  H.   and  A.  F.   Pieper,   Rochester, 

N.    Y.     App.    filed   Oct.    9,    1908.      Alternating-current   rectifier. 
1,024,601.       TERMINAL-ATTACHMENT-ENGAGING    DEVICE;    J.    E. 

Schaefer,  Jr.,  Detroit,  Mich.     App.   filed  Aug.    18,   1910.     For  spark 

plugs. 


1.024,(.iJ.  .MK\.\S  FOR  i;.\l'L()l)I\(;  (  ll.\K(.KS:  C.  I.  Do.lson.  Pitts- 
burg,  Kan.     App.  filed   Sept.  26,   1910.     For  blasting  in  mines,  etc 

1.024,629.  METHOD  OF  TREATING  IRON  ORES;  B.  F.  Halvorsen, 
(^hristiania,  Norway.  App.  filed  March  25,  1909.  Electric-furnace 
treatment   to  expel  sulphur. 

1,024,631.  CONTROL  SYSTEM  FOR  ELECTRIC  MOTORS;  II.  D. 
James,  Pittsburgh,  Pa.  App.  filed  Sept.  26,  1910.  For  traveling 
cranes. 

1,024,635.  REVERSIBLE  INDUCTION  MOTOR;  F.  R.  Kunkel,  K.lge-i 
wood  Park,  Pa.     App.  filed  July  6,   1908.     Single-phase. 

1.024,657.  ELECTRIC  FURNACE;  E.  Stassano,  Turin,  Italy.  App. 
filed   Aug.    7.    1911.      Oscillating  chamber. 

1,024,709.  ELECTRIC  AUTOMOBILE  CLOCK;  W.  H.  Thompson. 
Memphis,  Tenn.  App.  filed  June  6,  1911.  Electrically  wound, 
but  spring-operated. 

1,024,719.  ELECTRIC  CONTACT  DEVICE;  C.  W.  Coleman,  Westfield, 
N.   J.     App.   filed   Sept.    10,    1910.      Contact  stop  support. 

1,024,769.  CONTROLLER  REGULATOR;  C.  P.  Ebersole,  Philadelphia, 
Pa.     App.   filed  Sept.   8,    1911.     Slow-starting,  but  quick  release. 

1,024,793.  MEANS  FOR  REGULATING  ELECTRIC  CIRCUITS;  H. 
Leitner,  Maybury,  Woking,  and  R.  N.  Lucas,  Dartnell  Park,  By- 
fleet,  England.      App.   filed  Jan.   5,   1905.     Railway  lighting  system. 

1,024,807.  AUTOMATIC  STARTING  DEVICE  FOR  SINGLE-PHASE 
INDUCTION  MOTORS;  P.  J.  Ray,  Lakewood,  Ohio.  App.  filed 
Jan.   25,   1912.     Centrifugal  cut-out. 

1,024,853.  MEANS  FOR  OPERATING  SEMAPHORES;  W.  K.  Howe, 
Rochester,  N.  Y.  App.  filed  April  30,  1909.  Electric  motor-oper- 
ated  railway   signal. 

1,024,857.  PROTECTIVE  DEVICE;  A.  G.  Jones,  San  Francisco,  Cal. 
App.   filed  Oct.   10,   1911.     Electrolytic  cells. 

1,024,896.  ELECTRO-MAGNETICALLY  OPERATED  SWITCH;  G.  H. 

Hill,   Schenectady,  N.  Y.     App.  filed  Jan.  4,   1906.      For  alternating- 
current. 
1,024,898.     FILAMENT   SUPPORT;  J.   W.  Howell,  Newark,   N.  J.     App. 

filed   Dec.    17,    1906.      Flattened   wire   formed   into  a  tube. 
1,024,902.      SWITCH-BOX;    J.    Kronberger,    Coney   Island,    N.    Y.      App. 

filed  Jan.  20,   1910.     Adjustable  face  plate. 
1,024,923.      PROCESS    OF    DRYING    CEMENT    CLAMPS    FOR    FILA 

MENTS  OF  ELECTRIC  LAMPS;  H.  W.   Bressler,  Charlottenburg 

Germany.     App.   filed  May   11,    1909.     Oxidizing  gas  is  burned  in  ; 

reducing  atmosphere. 
1,024,931.      METER    CONNECTION    BOX;    F.    C.    Grady,    Indianapolis 

Ind.     App.   filed  Sept.    15,    1910.     Interchangeable  connection. 
1,024,963.      ALTERNATING-CURRENT    REGULATOR;    T.    E.    Adams 

Cleveland,    Ohio.      App.    filed    Tan.    19,    1906.      Fixed    cores    and    • 

movable    armature. 
1,024,970.      TROLLEY    WHEEL;    W.    M.    Boyer,    Johnstown,    Pa.      App 

filed   Dec.    4,    1911.      Sectional    wheel    with   yieldable    rim   flanges. 

1,024,972.      BURGLAR-ALARM    ATTACHMENT;    G.    E.    Brewster,    Ncn 
York,  N.   Y.     App.   filed   May   17,    1911.     To  be  inserted  between 
door    and   its    frame,    etc. 

1.024.984.  CONTROLLER  FOR  ELECTRIC  MOTORS;  J.  R.  Game 
and  M.  R.  H.  Mueller,  Aston,  Birmingham,  England.  App.  file 
June  30,  1911.  Magnetically  operated  double-pole  switch;  barre 
type;   for   machine   drive. 

1.024.985.  CONTROLLER  FOR  ELECTRIC  MOTORS;  J.  R.  Game 
and  M.  R.  H.  Mueller,  Aston,  Birmingham,  England.  App.  filei 
June  30,    1911.      Barrel  type. 

1,024,998.  ELECTRIC  HEATING  ELEMENT:  J.  C.  C.  Macdonogh,  Loi 
don,   England.     App.   filed   Sept.    12,   1911.      Separated  heating  coil; 

1.025.020.  ELECTROMAGNET;  A.  Quastenberg,  Erfurt,  Germany.  Api 
filed  Nov.   2,   1911.     Cylindrical  faced. 

1.025.021.  HOMOPOLAR,  ACYCLIC  OR  UNIPOLAR  DYNAMO-ELE( 
TRIG  MACHINE;  O.  Schulz  and  W.  H.  Eyermann,  Charlottei 
burg,  Friedenau,  Germany.  App.  filed  Feb.  8,  1911.  The  armatui 
conductors  form  the   rotors   of   steam   turbines. 

1,025,047.  ELECTRIC  GAS-LIGHTING  AND  EXTINGUISHING  Al 
PARATUS;  J.  S.  Benton,  Johnstown,  Pa.  App.  filed  July  16,  191' 
Electromagnet  device   contained  in  a  gas  chamber. 

1.025,091.  SAFETY  DEVICE  FOR  PASSENGER-CARRYING  COT 
VEYANCES  PROPELLED  BY  ELECTRICITY;  W.  B.  Hopkin 
Denver,  Col.  App.  filed  Oct.  4,  1909.  The  power  circuit  is  opem 
by  a  person   on  the  step. 

13,409  (reissue).  MOISTURE-PROOF  PACKING;  R.  V.  Collins,  Ne, 
York,   N.    Y.     App.   filed   Jan.    5.    1909.      Railway   ground   switch. 
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A  NOTEWORTHY  FEAT  IN  CENTRAL-STATION  CONSTRUCTION. 

As  our  readers  will  remember,  the  main  station  of  the 
Minneapolis  General  Electric  Company  was  practically 
wiped  out  by  fire  a  year  ago  last  January.  Fortunately  the 
available  supply  of  transmitted  energy  prevented  a  com- 
plete disaster  in  the  matter  of  service  and  some  record- 
breaking  work  was  done  in  getting  the  system  into  action 
by  temporary  expedients.  A  reconstruction  on  a  large 
scale  was  an  immediate  necessity,  and  the  work  was  pushed 
to  a  successful  conclusion  with  extraordinary  energy,  as 
the  account  of  the  new  plant  in  our  present  issue  shows. 
Incidentally  we  cannot  help  reading  here  a  little  homily 
upon  the  advantage  to  be  gained  from  not  keeping  all  one's 
eggs  in  a  single  basket.  Had  Minneapolis  depended  en- 
tirely on  a  single  generating  station,  as  is  the  case  with 
some  cities  we  could  mention,  the  spring  of  1912  would 
not  have  been  a  pleasant  period  to  remember.  Experience 
has  shown  by  what  curious  combinations  of  alftiost  impos- 
sible circumstances  a  large  generating  station  may  be  seri- 
ously crippled  even  if  not  altogether  put  out  of  business. 
As  central-station  service  takes  on  the  larger  aspects  of 
present  advanced  practice  the  need  of  independent  reserve 
service  becomes  more  and  more  impressive.  It  is  a  big 
thing  to  have  a  great  modern  generating  station,  but  it  is  a 
very  much  bigger  thing  to  have  two  or  three  such  stations 
interconnected  so  that  if  one  fails  the  service  suffers  incon- 
venience only  temporarily. 

The  promptness  with  which  action  was  taken  in  Minne- 
apolis and  the  work  of  regeneration  brought  to  completion 
is  a  monument  to  the  efficiency  of  great  manufacturing  and 
engineering  organizations.  The  immediate  work  to  be 
done  was  to  rebuild  the  old  station,  to  construct  a  new  and 
modern  independent  generating  plant  and  to  provide  an 
ample  substation  to  make  the  best  use  of  all  the  energy 
generated.  Within  less  than  four  weeks  after  the  fire  a 
contract  for  the  new  station  was  signed.  Two  weeks  later 
the  contractors  were  on  hand  with  a  fully  equipped  engi- 
neering force  to  begin  work.  In  another  fortnight  ground 
was  broken  for  the  new  station.  In  ninety  days  work  was 
started  on  the  boiler  settings.  A  month  later  the  first  car- 
load of  electrical  equipment  arrived.  Within  three  weeks 
more  the  fires  were  started,  and  on  July  20,  within  five 
months  from  the  time  the  ground  was  broken,  the  first 
6ooo-kw  turbine  was  put  under  load.  Six  weeks  later  both 
turbines  were  running  and  the  new  station  was  in  regular 
operation,  a  fully  equipped  modern  plant  with  a  total  load 
rating  of  15,000  kw.  At  this  terrific  pace  of  construction 
success  was  determined  by  the  availability  of  modern  stand- 
ard' equipment.  There  was  no  chance  for  special  apparatus 
involving  unusual  features  of  design. 

The  reconstruction  of  the  destroved  Main  Street  station 
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was  r(|ii:illy  .speeds .  It  ti)uk  ninety  days  to  clear  away  tlic 
wreckajje  left  1>\  the  (Ifstrnction  (if  tlie  old  station.  ien 
(lays  later  exeavatums  for  tlu-  new  hiiildinf^s  began,  lour 
niontlis  Liter  tlie  new  electrical  niaehinery  was  started,  and 
before  llie  end  ol  .\uj;iist  this  plant,  too,  went  into  fnll 
operation,  modern  in  every  respect.  A  2000-kw  substation 
with  a  lar!,;e  storage-battery  equipment  was  i)nt  through 
.Nimullaneously  and  the  connecting  conduits  went  inidcr- 
iiround  at  the  same  time.  It  certainly  is  a  lesson  in  the 
resources  of  American  engineering  to  see  the  whole  gen- 
erating system  of  a  large  city  put  thronj^h  to  success  in  so 
short  a  time.  The  electrical  resources  of  the  company  are 
larger  and  better  organized  than  ever  before,  so  that  in  the 
long  run  the  tire  may  he  looked  upon  almost  as  a  blessing 
in  disguise.  One  of  the  great  diflkulties  in  modern  central- 
station  practice  is  the  complex  and  sometimes  inconvenient 
organism  that  gradually  grows  up  under  the  pressure  of 
rapidiv  increasing  load  and  the  necessity  for  meeting  its 
requirements.  The  stress  of  regular  work  in  central-sta- 
tion operation  makes  it  pretty  difHcult  to  undertake  large 
changes,  so  that  not  infrequently  the  spur  of  some  catas- 
trophe is  required  to  accomplish  results  that  were  clearly 
necessary.  Certainly  the  new  work  in  Minneapolis  will  put 
the  electrical  equipment  of  the  city  in  a  stronger  position 
than  ever  before,  and  with  the  improvements  that  have  now 
been  made  the  company  can  rest  secure  in  the  feeling  that 
its  service  can  be  maintained  in  spite  of  any  efforts  of  out- 
rageous fortune. 


THE  LONDON  INTERNATIONAL  RADIOTELEGRAPHIC  CONFERENCE. 

It  will  be  remembered  that  an  international  radiotele- 
graphic  conference  was  held  at  Berlin  in  1906.  That  con- 
ference adopted  a  principal  list  of  twenty-three  statutes 
for  proposed  ratification  by  the  respective  countries  repre- 
sented, a  secondary  list  of  three  articles,  and  a  final  pro- 
tocol of  six  articles.  This  constituted  a  main  text  of  thirty- 
two  articles  in  all,  most  of  which  were  quite  short,  so  that 
the  main  text  was  a  comparatively  compact  document.  This 
was  followed,  however,  by  an  appendix  of  service  regula- 
tions containing  forty-two  articles,  some  of  them  being 
lengthy;  so  that  the  appendix  to  the  document  became  its 
prominent  organ.  Another  international  conference  is  to 
be  held  next  month  in  London,  and  the  proposed  amend- 
ments or  additions  to  the  international  schedule  have  already 
been  printed  and  circulated  by  the  International  Telegraph 
Bureau  at  Berne.  Only  about  half  a  dozen  changes  have 
been  suggested  in  the  main  text,  but  nearly  2co  different 
changes,  including  numerous  sub-clauses,  are  proposed  in 
the  appended  service  regulations.  Some  of  these  pro- 
posed changes  are  very  important  and  are  rendered  im- 
perative by  the  business  of  sending  and  receiving  radio- 
grams at  sea.  On  the  other  hand,  some  of  the  proposed 
changes  seem  burdensome  and  unnecessary. 

It  is  evident  that  the  London  conference  in  June  will  have 
plenty  of  work  to  do,  if  it  proceeds  to  consider  all  of  these 
proposed  changes.  The  scope  of  the  subject  matter  before 
the  conference  is  very  wide  and  far-reaching.  It  affects 
the  rights  and  relations  of  different  governments  whose 
boundaries    no   longer    define    themselves    by    cross-country 


lines  on  a  map,  but  extend  into  the  circmnambient  ether 
over  the  seas.  Property  rights  in  the  upper  regions  of  the 
aimosplieri  of  our  globe  press  upwuird  and  outward  for 
adjuslmciU.  It  likewise  affects  the  rights  and  relations  of 
radiotelegraphic  e()mi)anies  with  resjject  to  one  another, 
to  their  respective  governments  and  to  the  maritime  public. 
The  rights  and  relations  of  ships,  shipowners  and  tele 
graphing  i)assengers  are  also  involved,  while  those  of 
j)rivate  individuals  radiographically  inclined,  whether  pro- 
fessionals or  amateurs,  are  certainly  included.  Probably  no 
international  conference  was  ever  called  to  discuss  matters 
more  vital  to  international  amity  and  to  the  progress  of 
civilization  than  this.  It  assumes  great  responsibilities, 
even  allowing  for  the  fact  that  the  actions  of  the  delegates 
can  become  binding  only  by  subsequent  national  ratification. 

It  is  to  be  hoped  in  the  general  interests  of  international 
welfare  that  the  conference  will  go  no  further  in  the  direc- 
tion of  legislation  than  is  absolutely  necessary.     It  is  clear 
that    certain    regulations    are    necessary    from    a    business 
standpoint  in  the  transmission  of  telegraph  traffic  over  the 
high  seas.     If  ships  give  and  take  messages  in  a  regular 
way  of  business,   these   must   be   exchanged  and  paid   for 
according  to  orderly  procedure  and  internationally  adopted 
schedule.     But  in  a  science  and  art  growing  so  rapidly  a 
radiotelegraphy   it    is    very   dangerous   and   undesirable    to 
impose  unnecessary  restrictions  of  any  kind.     It  is  easy  to 
imagine  how  regulations,  say  as  to  apparatus  or  technica 
requirements,  might  not  only  place  fetters  on  progress  and 
invention    but    also    prove    vexatious    and    disturbing    in 
secondary  international  communications.     The  principle  0 
least  legislation  is  surely  advisable  in  dealing  with  so  com 
plex  a  subject,  and  this  is  doubly  important  by  reason  of 
the  fact  that  none  of  the  American  delegates  representing 
the  department  of  commerce  and   labor   take   to   the  con 
ference   that   familiarity  with   the  commercial   side  of   the 
problem  which  comes  from  executive  service  with  any  of 
the  wireless  companies,  whose  rights  should  receive  proper 
consideration. 


DETERMINING  THE  MECHANICS  OF  TRANSMISSION  LINES. 

In  the  stringing  of  line  wires  on  poles  which  are  spacec 
at   uniform   intervals  as   short  as    100   ft.   the  problems  O! 
safe    sag   and    of    the    factor    of   safety    under    the    wors' 
weather  conditions  become  serious  in  the  Northern  State; 
of  America,  owing  to  the  possible  although  fortunately  ran 
combination  of  a  heavy  deposit  of  sleet  on  the  wires  with  ; 
transverse  gale  of  wind.     With  the  advent  of  tower  con- 
struction  for  transmission   lines,  with   their   accompanyinj 
long  spans,  the  problems  become  still  more  serious  and  hav 
to  be  treated  in  a  scientific  way,  if  confidence  is  to  be  re 
posed  safely   in  the  line  construction  under  winter  storr 
conditions.     It  is  well  known  that  when  a  uniform  wire 
cable  is  suspended  in  still  air  between  two  rigid  suppo^ 
the  w^ire,  if  flexible,  will  assume  approximately  the  cur 
known  as  the  simple  catenary,  which  has  the  property 
bringing  the  center  of  gravity  of  the  whole  suspended  wi 
lower  than  any  other  possible  continuous  curve.     Strict! 
speaking,  the  curve  cannot  be  a  simple  catenary,  because  tl 
tension  near  the  supports  is   ahvays  a  little  greater  tha 
that   at   the   middle   of   the   span,   and   the   wire   will   thi 
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stretch  a  little  more  near  the  supports  than  near  the  middle, 
rhis  condition  corresponds  to  what  is  called  the  elastic 
;atenary ;  but  with  any  wire  or  cable  in  actual  use  the  dif- 
ference between  the  elastic  and  sim[)le  catenary  is  quite 
legligible  and  would  probably  be  overshadowed  by  the 
effects  of  stiffness  or  imperfect  flexibility  in  the  wire. 

The  curve  assumed  by  a  suspended  wire,  although  theo- 
■etically  a  catenary,  approaches  very  closely  to  a  parabola, 
)r  the  inverted  curve  of  flight  of  a  frictionless  projectile, 
vhen  the  projectile  is  thrown  into  the  air  with  a  given 
.•elocity  in  a  given  direction  and  when  its  subsequent 
notion  is  determined  solely  by  the  superposed  effect  of 
gravitation.  A  very  slack  suspension  may  follow  a  catenary 
hat  departs  materially  from  a  parabola,  from  an  engineer- 
ng  point  of  view ;  but  as  the  suspension  is  tightened  up  and 
lattened  the  catenary  approaches  continually  nearer  to  a 
)arabola.  Again,  a  very  slack  suspension  is  either  not  used 
it  all  in  stringing  transmission  lines  or,  if  it  comes  within 
)ractical  limits,  rarely  involves  high  tensions;  so  that,  for 
)ractical  purposes,  the  parabolic  curve  may  be  safely 
tssumed.  The  parabola,  being  a  section  of  a  right  cone  by 
I  plane  parallel  to  a  side  of  the  cone,  is  a  relatively  simple 
;urve  to  plot  or  to  compute.  When  spans  of  different 
engths  along  a  level  road  are  strung  with  uniform  wire  to 
he  same  mid-point  tension,  the  sags  must  vary  as  the 
quares  of  the  spans.  The  usual  problem,  however,  in 
Tecting  a  transmission  line  from  towers  at  uniform  dis- 
ances  apart  is  to  find  the  tension  which  must  be  used  in 
uspending  the  wire  at  any  actual  air  temperature,  in  order 
hat  the  wire  shall  not  be  liable  to  break  under  a  certain 
oating  of  sleet,  with  a  certain  wind  velocity.  Some  dif- 
erence  of  opinion  has  arisen  as  to  just  how  much  thick- 
less  of  sleet  and  how  much  wind  velocity  should  be  allowed, 
f  the  thickest  coating  of  sleet  ever  observed  be  taken  in 
onjunction  with  the  highest  wind  velocity  ever  recorded, 
he  conditions  become  so  onerous  that  they  can  rarely  be 
omplied  with.  When  the  two  adjacent  supports  are  at 
naterially  different  levels,  as  occasionally  happens  on  hill- 
ides,  the  corresponding  problem  becomes  somewhat  more 
omplicated.  It  is,  however,  usually  required  to  prepare 
or  the  suspending  gang  foreman  a  set  of  data  showing  how 
tiuch  tension  must  be  used  for  stringing  the  spans  of  a  line 
,t  any  temperature  likely  to  be  met  with,  and  with  special 
lata  for  cases  of  marked  dips  in  level. 

The  standard  general  engineering  formulas  for  wire  or 
able  suspensions  have  been  known  for  many  years;  but  they 
ave  recently  received  special  developments  in  the  hands  of 
ransmission  engineers.  In  the  issue  of  last  week  Mr.  Ai- 
red Still  gave  a  simple  formula  for  determining  the  effects 
f  changes  of  temperature  on  the  sag  and  tension  of  a  sus- 
ended  conductor,  with  or  without  associated  sleet  and  wind 
aads.     The  formula  depends  on  the  assumption  that  when 

suspended  wire  is  cooled  it  contracts  by  an  amount  due 
0  temperature  change  at  constant  tension,  lessened  by 
nother  amount  due  to  the  effect  of  increased  tension  at 
onstant  temperature.  Strictly  speaking,  the  combined 
ffects  of  the  cooling  and  of  the  thereby  increased  tension 
re  not  so  easily  expressed,  but  the  difference  is  due  to 
ernis  of  the  second  order;  so  that  for  ordinary  changes  of 
emperature  it  may  be  safely  ignored. 


PROPOSALS  FOR  INTERNATIONAL  PHOTOMETRIC  UNITS. 

As  our  Digest  coiunms  this  week  record,  certain  interest- 
ing proposals  relating  to  international  photometric  units 
have  recently  been  published  in  La  Revue  Electrique,  which, 
in  its  issue  of  March  22,  discusses  a  report  of  1910  on  this 
subject  made  by  a  committee  of  the  Illuminating  Engineer- 
ing Society  in  the  United  States.  La  Revue  Electrique 
comments  favorably  upon  that  report,  but  details  a  few  ad- 
verse criticisms.  The  system  of  photometric  units  that 
is  recommended  in  the  Illuminating  Engineering  Society 
committee's  report  is  based  on  the  centimeter  as  the  unit  of 
length,  whereas  the  sy.stem  adopted  by  the  Geneva  Congress 
of  1896  was  based  on  the  meter  as  the  unit  of  length.  In 
this  particular  La  Revue  Electrique  supports  the  commit- 
tee. Thus  the  unit  of  illumination  in  the  Geneva  Congress 
system  is  the  lumen  per  square  meter,  which  has  received 
the  name  "lux,"  although  the  lux  is  not  the  same  in  different 
countries,  because  some  use  the  hefner-lumen  and  others 
the  international  candle-power  lumen.  The  Illuminating 
Engineering  Society  committee  reconmiended  the  lumen  per 
square  centimeter  (international  candle-pow-er  lumen)  as 
the  fundamental  unit  of  illumination.  A  foot-candle  is 
roughly  the  same  as  a  millilumen  per  square  centimeter 
(actually  it  is  equal  to  1.076  millilumens  per  square  centi- 
meter). 

So  long  as  photometry  is  based  upon  empirical  standard 
light-sources,  such  as  flame  standards,  it  does  not  matter 
seriously  whether  the  photometric  units  are  metric  or  centi- 
metric.  Before  long  we  may  hope  to  have  a  candle  defined 
as  a  unit  source  emitting  so  many  ergs  per  second  in  the 
visible  spectrum,  according  to  a  definite  schedule.  When 
that  time  arrives  the  luminous  intensity  of  a  lamp  should 
become  numerically  defined  as  soon  as  its  radiation  power  is 
defined.  But  radiant  power  is  internationally  defined  in 
terms  of  the  international  c.  g.  s.  system.  If  photometric 
units  are  likewise  based  on  the  c.  g.  s.  system,  the  numerical 
transition  from  radiation  to  candle-power  will  be  relativelv 
easy;  whereas  if  photometric  units  are  based  on  some  other 
system,  employing  say  the  meter,  unnecessary  powers  of 
ten  will  be  involved  in  the  numerical  transition  from  radia- 
tion to  candle-power.  In  pursuing  the  discussion  raised  by 
La  Revue  Electrique,  Prof.  Andre  Blondel,  the  well-known 
pioneer  in  scientific  photometry,  suggests  that  the  interna- 
tional-candle lumen  per  square  centimeter  should  be  called 
the  "phot";  so  that  the  foot-candle  as  a  unit  of  illumination 
would  become  identical  (within  j.6  per  cent)  with  the 
"milliphot."  This  seems  to  us  an  excellent  suggestion  be- 
cause it  is  justified  by  the  already  existing  term  "photom- 
eter." The  term  "photometer"'  is  in  universal  use,  referring 
to  a  device  for  comparing  illuminations  and  for  measuring 
luminous  intensities  by  adjusting  two  illuminations  to  equal- 
ity. Professor  I'londel  also  advocates  the  "phot-second"  as 
the  logical  and  consequential  c.  g.  s.  unit  of  "exposure,"  or 
time-illumination,  a  very  important  but  somewhat  neglected 
quantity  in  photometry.  It  is  to  be  hoped  that  before  long 
these  questions  of  photometric  definitions,  quantities,  units 
and  magnitudes  may  be  discussed  at  some  competent  inter- 
national convention  because  the  whole  technical  subject  of 
applied  light  is  in  an  unnecessarily  backward  condition  i'or 
want  of  adequate  international  discussion  and  convention. 


io5<)  1"  I.  I'.  (     T  K  I  (     \ 

PRESIDENT  TAKT   RECOMMENDS  A    PATENT 
COMMISSION. 

I  lu-  patnit  sitiMlmii  lias  rcceivi-d  iiii|M)rlaiil  rccoyiiiliuii 
Hi.iin  I 'resident  la  ft,  w  ht)  recently  traii.sinitted  a  special 
inessago  to  Congress  asking  for  authority  to  appoint  a  coin- 
uiission  to  investigate  tlie  patent  laws  and  report  what 
changes  are  necessary  to  make  thcni  lit  modern  conditions. 
1  le  refers  in  the  message  to  a  number  of  the  more  glaring 
abuses  uniler  the  present  system  and  particularly  to  the 
creation  of  such  monopolies  as  were  upheld  by  the  now 
famous  decision  of  the  Supreme  Court  in  the  Dick  case, 
saying  that  it  is  worthy  of  the  most  careful  consideration 
whether  or  not  legislation  should  be  enacted  to  prevent  the 
patent  laws  from  creating  an  unjust  monopoly  beyond  the 
])rotecti()ii  to  inventors  which  is  so  vitally  necessary  for  the 
promotion  of  the  arts  and  sciences,  or  to  prevent  these  laws 
from  being  the  means,  on  the  other  hand,  of  stifling  progress 
and  invention.  The  President  also  points  out  that  any  re- 
vision sliould  not  unduly  interfere  with  the  vested  interests 
which  have  been  built  up  under  the  present  system,  nor 
impair  in  any  way  the  great  value  of  this  system  to  the 
country  as  a  whole.  He  urges  further  that  procedure  under 
the  patent  laws  be  simplified  and  that  the  burden  of  proof 
in  cases  of  contested  validity  be  imposed  upon  the  infring- 
ing party.  The  President's  action  in  this  matter  is  most 
timely  and  bespeaks  an  attitude  which  must  inevitably  be  a 
source  of  great  satisfaction  to  inventors  and  the  general 
public  the  whole  country  over. 
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THE  CUMMINS  TARIFF  BILL. 

Senator  Cummins  has  introduced  an  amendment  to  the 
House  bill  providing  for  the  revision  of  Schedule  "C"  of 
the  Payne-Aldrich  tariff  act,  noted  in  our  issue  of  Jan.  2-/, 
which  deals  with  mefals  and  manufactures  thereof,  thus 
directly  affecting  the  electrical  industry.  The  metal  sched- 
ule of  the  Payne-Aldrich  act  is  composed  of  eighty-three 
paragraphs,  fifty-four  of  which  are  revised  in  the  proposed 
amendment.  The  twenty-eight  paragraphs  in  which  the  re- 
duction is  horizontal  cover  in  general  the  fabricated  and 
manufactured  forms  of  metal. 

The  duty  on  copper  in  the  form  of  rolled  plates,  sheets, 
rods,  pipes  and  bottoms  is  reduced  from  23/2  cents  per  lb.  to 
i>2  cents  per  lb.  Yellow  metal  or  sheathing  in  which 
copper  is-  the  component  of  principal  value,  and  which  is 
not  composed  wholly  or  in  part  of  ungalvanized  iron,  is  re- 
duced from  2  cents  to  i  cent  per  lb. 

The  reduction  on  aluminum  metal,  scrap  and  alloys  in 
crude  form  is  from  7  cents  to  6  cents  per  lb. ;  plates,  sheets, 
bars  and  rods  are  reduced  from  11  cents  to  6  cents  per  lb. 
Lead  bears  a  duty  under  the  new  bill  of  i^  cents  per  lb., 
and  this  covers  lead-bearing  ore  of  all  kinds.  The  present 
duty  of  2]/^  cents  per  I'u.  on  pig-lead  bars  and  scrap  is  re- 
duced to  \y%  cents  per  lb.,  and  the  duty  on  sheets,  pipe, 
shot  and  wire  is  reduced  from  2^  cents  to  21^^  cents  per  lb. 
Zinc  ore  is  placed  on  the  free  list.  The  duty  on  tungsten 
metal  is  made  15  per  cent;  the  duty  on  tungsten-bearing  ore 
under  the  Payne-Aldrich  act  is  10  per  cent.  Round  iron 
and  steel  rods  not  less  than  7/16  in.  in  diameter  bear  a  duty 
of  $3.75  per  ton;  wire  rods,  $4.25  per  ton,  and  all  iron  and 
steel  rods  smaller  than  No.  6  wire  gage  pay  duty  as  wire. 
The  duty  on  wire  rods  under  the  present  act  is  3/10  cent 
per  lb.  when  the  value  is  not  more  than  4  cents  per  lb.  and 
6/10  cent  per  lb.  when  the  value  exceeds  4  cents  per  lb. 
All  iron  and  steel  wire  is  required  under  the  new  bill  to  pay 
a  duty  of  not  less  than  20  per  cent;  if  galvanized,  it  must 
bear  an  additional  duty  of  $2.50  per  ton.  The  present  duty 
on  iron  and  steel  wire  is  not  less  than  35  per  cent.  The 
])resent  duty  of  40  per  cent  on  telegraph,  telephone  and 
other  wires  and  cables  composed  of  metal  and  rubber  is 
reduced  horizontally  to  25  per  cent. 


ANNUAL   MEETING  OF  THE  A.I.E.E. 

The  annual  meeting  of  the  American  Institute  of  Elec- 
trical Engineers  will  be  held  in  .\ew  York  on  May  21  at 
.S:i5  p.  m.  At  this  meeting  the  board  of  directors  will  pre- 
sent its  report,  which  will  include  a  statement  of  the  finan- 
cial status  of  the  Institute  and  will  give  a  summary  of  the 
work  accomplished  by  the  conunittees  during  the  year.  At 
this  meeting  the  committee  of  tellers  will  report  on  the 
election  of  officers  and  on  the  ballot  upon  the  constitutional 
amendments. 

.'\s  a  token  of  the  friendly  relations  existing  between 
the  American  Institute  of  I'Llectrical  Engineers  and  the 
Associazione  I'Mettrotccnica  Italiana.  and  as  expressions  of 
appreciation  of  the  many  courtesies  and  hospitalities  re- 
ceived by  the  president  and  meml)ers  of  the  American  In- 
stitute of  Electrical  Engineers  at  the  International  Elec- 
trical Congress  in  Turin,  a  bronze  bust  of  Joseph  Henry 
will  be  presented  by  the  American  Institute  to  the  Italian 
society.  Addresses  will  be  delivered  by  Dr.  M.  I.  Pupin  on 
■'Henry  as  a  Scientist"  and  by  Mr.  John  C.  Barclay  on 
"Henry  as  the  Inventor  of  the  Telegraph."  A  representa- 
tive delegated  by  the  Associazione  P^lettrotecnica  Italiana 
will  respond  to  these  addresses. 


I 


THERMAL  STORAGE  ELECTRICAL  STOVE. 

In  a  patent  issued  on  May  7  to  Mr.  William  Stanley, 
Great  Harrington,  Mass.,  a  description  was  given  of  an 
electrical  stove  designed  to  consume  electrical  energy  con- 
tinuously at  a  constant  low  rate  throughout  the  full  twenty- 
four-hour  day  and  give  oft'  energy  as  needed  quickly  for 
cooking  purposes.  The  energy  is  stored  thermally  in 
mass  of  cast  iron  thermally  insulated  from  external  in- 
fluences by  means  of  lampblack  or  powdered  silica  and  ther- 
mally in  direct  contact  with  the  cooking  utensil.  One 
arrangement    proposed    is    illustrated    herewith.      The    elec- 


Thermal     Storags     Electrical     Stove. 

trical  heating  element  is  shown  at  3,  the  heat-storing  niass^ 
at  I  and  9,  and  the  heat-insulating  material  at  4.  The  ma| 
9  is  mechanically  connected  to  a  hydraulic  plunger  so  tha 
it  may  be  elevated  at  will  to  expose  its  upper  surface  fo 
cooking  purposes,  or  lowered  to  retain  the  heat. 

Attention  is  called  to  the  fact  that  the  connections  ar 
such  that  the  device  can  take  only  a  certain  maximum  loa 
predetermined  by  the  design  and  hence  a  station  can  cor, 
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tract  to  furnish  ciurgy  to  the  device  without  the  use  of  a 
meter,  the  contract  being  at  a  flat  rate  of  so  much  per 
month.  To  take  a  concrete  example,  a  device  of  this  char- 
acter consuming  500  watts  total  will  take  12,000  watt- 
hours  per  day  of  twenty-four  hours,  or  approximately  360 
kw-hr.  per  month,  which  at  2  cents  per  kw-hr.  (a  fair  price 
under  average  conditions  for  a  twenty-four-hour  load) 
will  amount  to  $7.20  per  month.  The  power  consumed  is 
less  than  that  used  by  an  electric  flatiron  and  hence  no 
special  house  wiring  is  required. 


THE   DEVELOPMENT  OF  THE  DIESEL  ENGINE. 


At  a  regular  meeting  of  the  American  Society  of 
Mechanical  Engineers  in  New  York  on  April  30,  1912,  Dr. 
Rudolph  Diesel,  of  Germany,  delivered  a  paper  on  the 
"Development  of  the  Diesel  Engine,"  following  his  receipt 
of  a  diploma  of  honorary  membership  in  the  society.  The 
basic  principle  employed  in  this  type  of  internal  combustion 
engine  was  conceived  by  Dr.  Diesel  in  1897.  The  earliest 
model  was  constructed  to  determine  whether  atmospheric 
air  could  be  compressed  to  such  a  pressure  that  the  corre- 
sponding temperature  would  ignite  liquid  fuel.  This  model 
was  not  operative  as  a  practical  engine  and  was  destroyed 
by  an  explosion  very  soon  after  its  first  trial.  The  second 
model  was  capable  of  operation  only  for  very  short  in- 
tervals, but  supplied  the  means  of  obtaining  the  first  in- 
dicator cards  from  an  engine  constructed  on  this  principle. 
Succeeding  engines  were  soon  built,  and  the  very  high 
thermal  efficiency  of  about  28  per  cent  was  obtained,  which 
at  that  time  was  considered  remarkable.  The  thermal 
efficiency  of  the  modern  types  is  about  35  per  cent. 

The  speaker  said  that  while  the  Diesel  engine  has  been 
highly  successful  when  operated  on  crude  oil,  it  was  also 
found  possible  to  operate  with  almost  any  variety  of  oil 
found  anywhere  in  the  world.  In  1904  Colonel  E.  D. 
Meier  was  successful  in  operating  one  of  these  engines  on 
water-gas  tar,  and  this  cheap  variety  of  fuel  has  been 
regularly  used  in  certain  plants  since  that  time.  The 
original  Diesel  engines  were  operated  on  a  four-stroke  cycle 
and  were  without  exception  single-acting.  Modern  engines 
of  this  type  are  built  in  capacities  up  to  250  hp  with  one 
cylinder  and  up  to  1000  hp  in  the  multi-cylinder  type.  By 
means  of  additional  ports,  uncovered  at  the  end  of  the 
combustion  stroke,  it  has  been  possible  to  eject  the  products 
of  combustion  and  introduce  a  fresh  charge  of  air  with  the 
aid  of  a  scavenging  pump.  This  permits  compression  of 
the  new  charge  of  air  on  the  succeeding  stroke,  at  the  end 
of  which  a  charge  of  fuel  is  injected  into  the  red-hot  air, 
and  the  next  cycle  then  commences.  By  means  of  this  two- 
stroke  cycle  it  has  been  possible  greatly  to  reduce  the  weight 
per  unit  of  output.  Double-acting  engines,  now  in  the 
course  of  development,  will  reduce  the  weight  still  further. 
Four-cylinder  engines  operated  on  the  two-stroke  cycle 
have  been  built  in  sizes  as  large  as  2400  hp.  The  weight 
per  horse-power  of  the  latest  types  of  the  American  Diesel 
engine,  which  is  approximately  no  lb.,  is  from  20  to  25  per 
cent  nf  the  weight  of  the  original  engines  which  appeared 
in  this  country.  The  single-cylinder  engine  has  also  been 
built  in  sizes  as  small  as  5  hp  for  direct  coimection  to 
electric  generators. 

Dr.  Diesel  exhibited  manv  lantern  slides  showing  the  de- 
velopment of  both  stationary  and  marine  types  of  his 
engine.  The  first  reversible  marine  engine,  using  a  two- 
stroke  cycle,  was  built  in  1905.  Something  like  330  sea- 
going vessels  are  now  equipped  for  pro'Milsion  with  Diesel 
engines.  Many  views  were  sliown  of  these  vessels,  and  the 
speaker  stated  that  in  comparison  with  steam  as  a  prime 
mover  his  engine  made  a  great  saving  in  total  weight, 
taking  into  account  engines,  boilers  and  cnal  bunkers.  Tt 
also  made  fuel  savings  in  actual  service  at  sea  equal  to 
50  per  cent  of  the  cost  nf  steam  propulsion. 


In  concluding  his  paper  Dr.  Diesel  remarked  on  the 
backwardness  in  America  in  adopting  the  extremely  efficient 
prime  movers  which  are  so  generally  used  in  Europe.  He 
attributed  this  partly  to  the  fact  that  coal  is  so  abundant 
and  cheap  here,  in  contrast  with  the  conditions  on  the 
Continent.  This  tends,  he  said,  to  encourage  waste  and 
inefficiency  and  promotes  the  manufacture  of  low-priced, 
inefficient  engines.  He  also  attributed  our  wastefulness 
partly  to  tiie  great  demand  for  quick  manufacture  and  the 
turning  out  of  very  large  quantities  of  product.  Dr.  Diesel 
predicted  that  the  use  in  this  country  of  the  most  economical 
types  of  prime  movers,  even  though  more  costly  per  unit 
of  output  than  the  prevalent  types,  will  follow  as  a  natural 
consequence  of  the  waste  of  our  natural  resources  and  the 
rise  in  the  co-^-t  of  fuels. 


MEETING  OF  ST.  LOUIS  N.  E.  L.   A.  SECTION. 


At  the  regular  meeting  of  the  Union  Electric  Light  & 
Power  Company  Section  of  the  N.  E.  L.  A.,  held  April  26 
at  the  City  Club,  St.  Louis,  a  committee  composed  of 
Messrs.  H.  Spoehrer,  K.  H.  Hansen  and  John  Hunter  was 
appointed  to  organize  a  glee  club,  band  and  baseball  team. 
Mr.  O.  H.  Turner  read  a  paper  entitled  "Some  of  the  Prac- 
tical Problems  Encountered  in  Handling  Large  Lighting 
Contracts,"  describing  methods  of  making  reports  on  large 
lighting  installations,  comparing  the  cost  of  central-station 
service  and  isolated-plant  operation.  Slides  giving  the 
kilowatt-hours  per  square  foot  per  month  for  a  period  of  a 
year  for  large  hotels,  large  department  stores,  office  build- 
ings and  bank  buildings  were  also  shown.  One  chart, 
showing  the  relation  of  electric  load  to  steam  generated, 
illustrated  the  fallacy  of  the  statement  that  steam-heating 
service  is  the  by-product  of  the  electrical  requirements  in 
an  isolated  plant.  Mr.  C.  G.  Sperry  followed  with  a  paper 
on  "Electrical  Heating  and  C<ioking."  Besides  electric 
irons,  percolators,  chafing  dishes,  warming  pads,  radiators, 
etc.,  for  domestic  use,  electrically  heated  glue-pots,  wax  and 
solder  melting  pots,  laundry  irons  and  soldering  irons,  he 
said,  are  rapidly  replacing  gas-heated  appliances  in  the  in- 
dustrial field. 


THE  CHICAGO  SECTION  OF  THE  E.  V.  A. 


As  noted  briefly  in  our  issue  dated  May  11,  a  dinner 
was  given  by  the  Commonwealth  Edison  Company  at  the 
Hotel  Sherman  on  May  7  for  the  purpose  of  forming  a 
Chicago  Section  of  the  Electric  Vehicle  Association 
of  America.  Mr.  Louis  A.  Ferguson,  vice-president  of 
the  company,  presided  at  the  dinner,  and  the  guest  of 
honor  was  Mr.  W.  H.  Blood,  Jr..  of  Boston,  president 
of  the  Electric  Vehicle  Association  of  America.  About 
100  guests  were  present.  The  tables  were  spread  in  the 
Louis  XVI  room  of  the  hotel  and  were  decorated  in  an 
artistic   manner. 

Mr.  Ferguson  made  the  opening  address.  He  said  that 
Ills  company  fully  appreciates  the  electric-vehicle  business, 
and  as  one  indication  of  that  he  announced  a  new  schedule 
of  rates  for  oft-])eak  business  which  will  reduce  the  price 
of  electrical  energy  to  the  larger  garages  by  about  20  per 
cent.  Tn  a  garage,  for  instance,  with  a  monthly  consump- 
tion of  15,000  kw-hr.  the  net  rate  for  charging  from  direct- 
current  mains  will  be  2.4  cents  per  kw-hr.  under  the  new 
off-peak  rate  and  2.22  cents  for  charging  from  alternating- 
current  mains. 

Mr.  Blood  in  his  address  remarked  that  an  electric 
\ehicle  association  was  formed  in  Boston  in  March,  1908. 
This  was  the  forerunner  of  the  Electric  N^ehicle  Association 
of  -America,  which  was  incorporated  in  September,  1910, 
the  old  Boston  association  becoming  affiliated  with  the 
natir.nnl   organization    as   the    Xcw    England    Section.     The 
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spvakiT  ixpicssid  hus  pleasure  at  bciii)^  able  U)  assist  in 
laimcliiiijj  the  (liicago  Sectit)ii  of  tlic  national  association, 
wiiicli  will  1)1'  the  second  branch  or}jaiiizatit)n.  'The  national 
association  has  rej^iilar  monthly  meetings  in  New  York  and 
it  has  held  two  aniinal  conventions  in  that  city.  The  thin! 
aiiinial   convention   will   be   held    in    Boston    next   October. 

riie  more  projjressivc  central  stations  have  set  the 
e.\aniple  in  the  use  of  electric  vehicles.  The  Common- 
wealth ICdison  (.A)mpany  of  Chicago  has  at  present  forty- 
four  vehicles  in  use  and  this  number  will  shortly  be  in- 
creased to  sixty-nine.  The  Boston  Edison  Company  has 
tdrty-five  and  the  New  York  Edison  Company  about  a 
lunulrcd.  Tlie  Boston  company  has  spent  between  $40,000 
anil  $50,000  in  advertising,  and,  taking  into  consideration 
the  amount  it  lias  invested  in  vehicles,  it  will  have  expended 
in  this  general  campaign  something  like  $200,000  by  the 
close  of  this  year.  It  is  planning  for  the  future  in  making 
this  investment.  Mr.  Blood  made  a  strong  plea  for  co  oper- 
ation between  manufacturers.  He  said  the  vehicle  manu- 
facturers should  keep  on  good  terms  with  one  another  and 
refrain  from  "knocking"  one  another's  machines.  Calling 
attention  to  the  defects  of  a  competitor's  vehicle  is  apt  to 
make  a  prospective  customer  suspicious  of  all  electric 
vehicles. 

Mr.  Blood  concluded  by  s[)eaking  of  the  hitherto  inad- 
equate garage  facilities  for  electric  vehicles.  In  Boston  a 
model  garage  has  been  put  in  operation  by  a  committee  of 
the  Electric  Vehicle  Association  of  America.  The  garage 
question  is  one  of  importance.  Good  service  in  caring  for 
electric  vehicles  and  charging  them  has  a  great  deal  to  do 
with  the  popularity  of  the  electric  machine  among  custom- 
ers. Flat  rates  for  charging  are  a  mistake.  The  matter 
of  the  relation  of  the  electric  vehicle  to  public  garages 
should  receive  careful  attention. 

.\t  tlie  conclusion  of  Mr.  Blood's  address  the  gentlemen 
present  signified  their  desire  to  form  a  Chicago  Section  of 
the  national  association  by  an  affirmative  vote.  A  com- 
mittee, of  which  Mr.  E.  W.  Lloyd  was  chairman,  presented 
a  draft  of  a  constitution  for  the  Chicago  Section,  which 
was  adopted  and  which  provides,  among  other  things,  that 
anyone  eligible  to  membership  doing  business  within  200 
miles  of  Chicago  may  become  a  member  of  the  Chicago 
Section.  On  the  recommendation  of  a  nominating  com- 
mittee, of  which  Mr.  H.  E.  Niesz  was  chairman,  the  follow- 
ing officers  were  elected :  Chairman,  Mr.  George  H.  Jones, 
Commonwealth  Edison  Company;  vice-chairman,  Mr.  G. 
H.  Atkin,  Electric  Storage  Battery  Company;  secretary, 
Mr.  T-  W.  McDowell,  General  Vehicle  Company ;  executive 
committee  (in  addition  to  the  officers  named),  Mr.  C.  A. 
Murphy,  representing  the  garage  interests,  and  Mr.  L.  E. 
Burr,  Woods  Motor  Vehicle  Company. 

The  assemblage  expressed  its  thanks  to  the  Common- 
wealth Edison  Company  for  its  hospitality  in  providing  the 
dinner,  and  to  Mr.  Blood  for  his  courtesy  in  traveling  from 
Boston  to  be  present.  The  general  spirit  of  the  affair  was 
one  of  optimism  and  enthusiasm,  and  it  is  believed  that 
the  formation  of  the  Chicago  Section  of  the  association 
will  be  a  decided  help  in  extending  the  use  of  the  electric 
vehicle  in  that  city. 


DECREE  IN  PEORIA  ELECTROLYSIS    CASE. 


In  the  long-drawn-out  and  famous  lawsuit  of  the  Peoria 
\\'ater  Works  Company  against  the  Peoria  Railway  Com- 
pany Judge  A.  L.  Sanborn,  of  the  District  Court  of  the 
United  States  for  the  Northern  District  of  Illinois,  handed 
down  a  final  decree  on  May  13.  This  case,  brought  in 
equity  to  secure  relief  from  damage  due  to  the  electrolytic 
corrosion  of  the  complainant's  buried  water  pipes  by  elec- 
tricity escaping  from  the  return  street-railway  circuits  of 
the  defendant,  has  been  in  the  courts  for  perhaps  seventeen 
years  and  has  attracted  wide  attention.     The  report  giving 


llif  lindiiigs  oi  the  special  master  was  filed  .Xprii  i  ],  i<>oi. 
On  a  re-reference  for  further  testimony  an  additional  report 
was  liletl  on  June  22,  1909.  (Sec  lilectrical  World  of  July 
I,  1909,  page  9.  for  a  summary  of  the  case  at  thai  inne.) 
The  fmdings  of  the  sjjccial  master  on  re-reference  were  re- 
ported to  Judge  .Sanborn. 

Judge  Sanborn  now  orders  that,  after  one  year  from  the 
date  of  the  decree,  the  defendant  railway  company  shall  be 
enjoined  from  injuring  the  water  pipes  and  other  structures 
of  the  com])laiiianl,  the  Peoria  Water  Works  (  ompany,  by 
the  escape  of  electric  current  from  the  rails,  structure  or 
property  of  the  defendant. 

The  water  works  company  must  permit  the  railway  com- 
pany to  inspect  its  water  mains,  service  pipes,  hydrants,  etc., 
in  order  to  determine  whether  injury  from  electrolysis  is 
being  continued,  as  well  as  the  extent  of  the  injury,  the 
flow  of  the  electric  current  upon  the  piping  system  and  the 
extent  of  such  flow,  and  such  other  matters  as  may  be  neces- 
sary in  order  to  determine  whether  the  defendant  is  com- 
plying with  the  decree. 

The  court  retains  jurisdiction  of  the  case  for  the  purpose 
of  enforcing  its  decree.  Either  party  may  apply  to  the 
court  for  further  orders  or  directions. 

Within  six  months  after  the  expiration  of  the  year  of 
grace  the  defendant  may  apply  for  a  hearing  on  the  question, 
whether  an  order  should  be  made  directing  the  complainant] 
to  permit  the  defendant  to  make  experimental  use  of  the 
"drainage  system,"  so  called,  by  connecting  with  copper  wire 
the  rails  of  the  street-railway  company  with  the  water- 
works piping  system,  in  order  to  ascertain  whether  such 
drainage  .system,  or  a  limited  use  thereof,  can  be  applied 
practically  to  the  rail  and  piping  systems.  Each  party  is 
ordered  to  pay  one-half  of  the  court  costs. 


THE  GERMAN  PATENT  SYSTEM. 


By  H.  Wertheimek. 

The  laws  regulating  the  protection  of  intellectual  prop- 
erty in  the  German  Empire  are  of  relatively  recent  date. 
Previous  to  1870  some  of  the  many  kingdoms  and  petty 
states  now  forming  the  modern  German  Empire  had  special 
laws  of  that  description.  However,  all  these  laws  proved  to 
be  rather  ineffective  in  view  of  the  relatively  small  extent 
of  each  individual  state.  Only  the  peace  of  Frankfort, 
which  established  the  national  unity  of  Germany,  removed 
this  condition  of  affairs  which  had  for  so  many  years  handi- 
capped technical  and  scientific  progress  in  Germany.  The 
new  constitution  expressly  provides  that  the  protection  ol 
industrial  property  is  under  the  jurisdiction  of  the  empire. 
Since  then  a  series  of  broader  laws  has  come  into  force 
among  which  the  patent  law  is  undoubtedly  the  most  im- 
portant one.  This  law  has  had  a  predominant  influenct 
upon  the  unprecedented  rapid  development  and  the  higJ 
standard  of  German  industries.  The  number  of  native  am 
foreign  inventors  applying  for  patents  increases  from  yeai 
to  year,  and  it  is  a  noteworthy  fact  that  among  foreigi 
applicants  American  inventors  predominate.  It  may,  there 
fore,  not  be  without  interest  for  Americans  to  know  thi 
broad  outlines  of  the  principles  and  rules  of  practice  an< 
procedure  of  the  German  patent  law. 

In  Germany  a  patent  is  regarded  as  equivalent  to  a  con 
tribution  to  national  knowledge  by  the  disclosure  of  a  here 
to  fore  unknown  art.  The  inventor  is  judged  to  be  som 
kind  of  teacher  to  the  nation.  Therefore  the  Patent  Offic 
in  no  way  cares  for  the  real  father  of  an  invention.  Th 
first  applicant  receives  the  patent,  and  lack  of  priority  0 
true  inventorship  does  not  invalidate  or  bar  the  grant  of 
patent  unless  the  invention  has  been  fraudulently  obtaine 
or  stolen.  If,  in  the  last  case,  the  person  from  whom 
was  stolen  files  an  opposition  at  the  proper  time  or  con 
mences  an  annulling  suit  against  the  granted  patent,  th 
patent    is    refused    or    annulled.     Moreover,    under    certai 
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conditions,  a  fraudulent  patentee  may  be  compelled,  by  a 
lawsuit,  to  assign  the  patent,  or  even  the  patent  application, 
to  the  rightful  owner. 

ihis  broad  principle  easily  regulates  the  status  of  per- 
sons who  iiave  actually  worked  out  and  applied  an  invention 
previous  to  a  patent  application  by  another,  as  well  as  the 
question  of  interfering  applications.  Such  persons  are  not 
affected  by  the  patent,  for  they  have  not  been  instructed 
by  the  inventor;  in  other  words,  they  have  not  derived  any 
new  or  useful  knowledge  by  the  disclosure  of  the  patent. 
Therefore,  they  have  a  legal  right  to  use  the  patent  for 
their  own  business,  but  this  right  cannot  be  assigned  to 
others,  except  by  the  transfer  of  their  whole  business.  In 
other  terms,  they  are  entitled  to  a  limited  free  license. 
Patent  applications  dealing  with  the  subject  matter  cov- 
ered by  an  earlier  application  are  simply  refused,  if  the 
earlier  application  results  in  a  patent.  So  all  the  interfer- 
ing applications  are  rejected  in  favor  of  the  first  applicant, 
even  if  based  on  inventions  that  have  been  conceived  at  an 
earlier  date.  This,  of  course,  stimulates  inventors  to  apply 
for  patents  without  delay  and  gives  the  public  the  benefit 
of  early  disclosure;  it  excludes  expensive  and  complicated 
interference  proceedings  and  prevents  applications  from 
pending  in  the  office  for  endless  years,  as  frequently  hap- 
pens in  the  United  States.  It  is  impossible,  furthermore,  for 
anybody  engaged  in  a  business,  whether  or  not  based  on 
patents,  to  be  threatened  at  any  time  with  unexpected  de- 
struction of  his  business  on  account  of  some  hidden  or 
unsuspected  patent  application  which  may  after  several 
years   develop   into   interference   proceedings. 

Every  application  for  a  patent  is  passed  upon  by  an  ex- 
aminer just  as  in  the  United  States,  and  substantially  along 
the  same  lines;  but,  on  the  average,  the  requirements  as  to 
inventive  quality  are  more  rigid.  If  an  application  is  in 
the  proper  shape  and  patentable  according  to  the  exam- 
iner's opinion,  he  forwards  it  to  a  board  of  examiners  for 
a  preliminary  decision.  If  the  board  of  examiners,  which 
is  composed  of  at  least  three  members,  judges  that  the 
invention  is  not  patentable,  it  rejects  the  application  in 
about  the  same  way  as  in  the  United  States.  Otherwise, 
it  issues  the  so-called  decision  of  publication;  that  is  to 
say,  it  applies  for  a  supplementary  public  examination  by 
publishing  the  title,  filing  date,  name  and  residence  of  the 
applicant  in  the  Reichsanseiger,  or  official  journal.  Numer- 
ous technical  periodicals  reprint  these  notices  for  their 
readers  and  thereby  inform  the  public  that  the  Patent 
Office  is  about  to  grant  patents  on  the  inventions  which  are 
published. 

At  the  same  time,  the  drawings,  models,  specification,  and 
claims  are  rendered  available  to  public  inspection  for  a 
period  of  two  months.  During  that  interval  anybody  can 
file  a  written  objection  to  the  grant  of  a  patent.  In  this 
way  the  inventor,  as  well  as  the  public,  is  guarded  against 
the  issue  of  invalid  patents.  Anyone  in  any  part  of  the 
world  can  file  such  an  opposition  without  any  costs.  The  law 
prescribes  only  that  the  opposition  must  be  prepared  in  the 
German  language  and  filed  within  two  months  after  publi- 
cation, and  that  it  shall  embody  the  necessary  argument. 
In  this  way  no  individual  who  can  show  that  the  grant  of 
the  ])atent  is  unjustified  is  withheld  from  formulating  his 
arguments,  unhampered  by  any  other  formality  than  the 
mere  writing  and  stating  of  the  argument 

All  this  is  possible  without  being  compelled  to  deal 
through  an  intermediary  attorney.  Opponents  who  file 
their  opposition  too  late  are  not  copsidered  in  the  further 
proceedings,  though  their  information  may  have  considera- 
tion by  the  examiners  in  their  final  decision.  If  no  oppo- 
sition has  been  filed  within  the  two  months'  period  the  board 
of  examiners  issues  a  second  decision  by  which  the  i)atent 
is  finally  granted;  thereupon  the  specification  is  printed  and 
published,  just  as  in  the  United  States. 

If  an  opposition  has  been  filed  in  due  time,  the  opponent 
thereby  becomes  a  party  in  the  further  legal  proceedings. 


Information  is  given  to  him  of  all  the  arguments  of  the 
applicant,  and  the  latter  is  kept  informed  of  all  opposing 
arguments  and  the  names  of  his  opponents.  After  the 
situation  has  been  cleared  up  the  board  of  examiners  de- 
cides whether  or  not  the  opposition  was  justified  and 
whether  the  patent  shall  be  allowed  as  presented,  or  allowed 
with   restricted  claims,  or  shall  be  refused  entirely. 

During  the  whole  period  of  examination,  up  to  the  final 
grant  of  the  patent,  the  Patent  Office  can,  if  it  deems  it 
necessary,  hear  witnesses.  However,  all  testimony  is  taken 
by  the  office  itself,  or,  if  the  witnesses  live  at  distant  points, 
by  the  courts  of  justice  in  that  district  in  response  to  the 
request  of  the  Patent  Office,  which  prearranges  and  formu- 
lates all  the  questions  to  be  asked  of  the  witnesses.  No 
opponent  or  applicant  can  be  a  witness  in  his  own  behalf, 
nor  has  he  any  influence  upon  the  decision  of  the  office,  and 
the  latter  alone  decides  what  witnesses  shall  be  heard.  The 
questions  asked  of  witnesses  are  formulated  by  the  board 
of  examiners  as  far  as  the  interests  of  the  applicant  and 
the  public  may  require,  and  no  appeal  is  possible,  l-'urther- 
more,  no  costs  can  be  charged  by  the  Patent  Office  for 
taking  testimony,  even  if  such  testimony  has  t(j  be  taken 
in  German  colonies  or  in  foreign  lands,  under  the  provision 
of  the  convention  of  The  Hague.  The  taking  of  testimony 
by  lawyers  in  the  presence  of  a  notary  public,  as  in  the 
United  States,  is  unknown  in  Germany  and  the  depositions 
of  witnesses  taken  in  this  way  would  receive  no  considera- 
tion whatever  before  the  German  courts.  This  same 
method  of  taking  testimony  is  followed  in  all  proceedings, 
whether  they  be  for  annulment,  for  compulsory  license  or 
for  revocation,  as  I  shall  describe  hereafter. 

If  the  grant  or  rejection  of  a  patent  has  been  agreed  upon 
by  the  board  of  examiners,  every  applicant  or  opponent  who 
feels  himself  injured  by  that  decision  can  still  file  an  appeal 
with  the  board  of  appeals,  composed  of  five  officials.  The 
chairman  of  this  board  is  the  commissioner  of  patents,  or 
the  so-called  "prasident,"  or,  in  his  absence,  one  of  his  legal 
representatives.  The  board  of  appeals  re-examines  the 
whole  case  and  its  decision  is  final. 

The  life  of  a  patent  in  Germany  is  fifteen  years,  com- 
mencing with  the  day  succeeding  the  filing  day.  The  pro- 
tection it  confers  becomes  effective  on  the  day  of  publica- 
tion in  the  Reichsanseigcr;  from  that  day  on  the  inventor 
can  sue  infringers,  and  anyone  else  can  file  suit  against  the 
inventor  for  a  compulsory  license.  It  is  obvious  that  the 
effective  life  of  a  German  patent  is  always  shorter  than 
fifteen  years,  and  it  can  be  seriously  shortened  by  any  delay 
in  the  final  decision  of  allowance.  On  the  average,  if  no 
opposition  is  filed  and  no  other  complications  are  met, 
about  two  years  are  absorbed  before  the  patent  is  finally 
granted.  This  represents  one  of  the  most  serious  defects 
of  the  German  patent  system,  but  very  probably  the  next 
revision  of  the  patent  law,  which  can  be  expected  in  1914. 
will  remove  this  deficiency. 

The  maintenance  of  patent  rights  depends,  furthermore, 
upon  the  payment  of  certain  yearly  taxes,  small  during 
the  first  years,  but  increasing  from  year  to  year,  and  upon 
the  non-payment  of  which  the  patent  lapses  without  possi- 
bility of  reinstatement.  A  patent  lapses  at  once  if  the 
patentee  renounces  it  by  written  declaration. 

Other  persons  can  invalidate  a  patent  right  only  by  a 
suit  for  annulment  or  for  revocation.  Such  suits  are 
brought  before  the  annulment  board  of  the  Patent  Office. 
This  provision  represents  one  of  the  most  prominent  differ- 
ences from  the  American  system,  inasmuch  as  no  court  is 
permitted  to  discuss  the  validity  of  a  patent  as  long  as  the 
patent  has  not  been  annulled  by  the  same  office  which 
granted  it.  The  courts  have  to  take  the  patent  as  it  stands, 
and  it  is  only  left  to  them  to  interpret  the  scope  of  the 
claims,  if  this  is  not  clear. 

Fraudulent  possession  of  an  invention  is  always  a  reason 
for  annulling  a  patent,  if  the  annulment  suit  is  started  by 
the  injured  partv.     Suits  for  annulment  on  account  of  lack 
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vi  invention  can  only  W  instituted  witliin  llic  i)criod  of  five 
years  after  pul)Iication  of  the  final  grant  of  a  patent  in  the 
Kcichsanscigcr.  After  expiration  of  this  term  the  patent 
stands  valid  and  unassailable.  IVohably  the  last  provision 
will  be  canceled  before  long,  since  it  has  caused  many 
inci>nveniences  and  injustices  to  the  public. 

.Appeals  from  the  decisions  of  the  annulment  board  are 
not  beard  by  the  board  of  appeals,  but  by  the  highest  court 
of  Germany,  the  Reiciisgericbt  in  Leipzig.  In  all  legal 
decisions  in  patent  matters  the  "prasident"  of  the  Patent 
Office  has  no  other  function  than  to  act  as  the  chairman  of 
the  board  of  appeals  and  of  the  annulment  board.  lie  is 
never  chairman  of  the  board  of  examiners,  and  his  other 
official  functions  arc  more  of  an  administrative  character, 
at  least  as  far  as  patent  matters  are  concerned. 

.\part  from  annulment  suits,  the  annulment  board  and 
the  Reichsgcricht  pass  on  all  applications  for  compulsory 
licenses  or  the  revocation  of  patents.  Up  to  May  i,  1911, 
a  patent  could  be  revoked  if  it  was  not  worked  in  Germany, 
or  when,  notwithstanding  the  offer  of  reasonable  royalties 
and  the  deposit  of  a  guarantee,  the  patentee  refused  the 
grant  of  a  license,  provided  such  license  would  not  be 
contrary  to  the  public  interest.  Influenced,  however,  by 
the  recently  adopted  revocation  practice  in  England  and  by 
a  decision  of  the  Reichsgericiit  in  a  revocation  suit  against 
an  American  patentee,  in  which  it  was  held  that  by  reason 
of  the  German-American  treaty  of  February  23,  1909,  no 
American  could  be  compelled  to  work  his  patents  at  all  in 
Germany,  the  German  government  amended  these  work- 
ing provisions. 

Under  the  more  recent  amendments  of  the  law,  Germany 
has  no  compulsory  working  of  patents,  regardless  of  the 
nationality  or  legal  residence  of  the  patentee.  But  any 
patentee  can  be  compelled  by  decision  of  the  annulment 
board  to  grant  a  license  in  exchange  for  reasonable  royalties 
and  the  deposit  of  a  guarantee,  provided  such  a  compulsory 
license  is  conducive  to  the  public  welfare.  All  this  is 
regardless  of  the  actual  working  or  non-working  of  the 
patent  by  the  patentee  or  other  persons.  However,  it  has 
not  yet  been  decided,  and  it  is  doubtful  in  view  of  the 
above-mentioned  American  treaty,  whether  patents  which 
are  owned  by  Americans  are  met  by  the  new  provisions  of 
the  law.  Revocation  of  patents  on  account  of  non-working 
is  now  only  possible  if  the  patent  is  worked  exclusively  out- 
side of  Germany,  but  even  then  this  does  not  seem  to  affect 
American  patentees,  on  account  of  the  existing  treaty. 

As  the  courts  are  not  allowed  to  discuss  the  validity  of 
patents,  a  suit  against  infringers  is  relatively  simple. 
Unintentional  or  frivolous  infringers  can  be  sued  only  for 
damages.  Wilful  infringers  can  be  sued  for  damages  and 
are  at  the  same  time  liable  to  fine  and  imprisonment,  on 
motion  of  the  patentee  or  his  representatives  to  the  public 
prosecutor  (staatsanwalt).  Preliminary  and  final  injunc- 
tions can  be  issued,  or  an  infringer  can  be  sued  first  to 
compel  him  to  acknowledge  that  he  actually  infringes  a 
patent.  On  the  other  hand,  a  similar  acknowledgment  suit 
can,  under  certain  conditions,  be  started  against  the  pat- 
entee, so  as  to  compel  the  latter  to  acknowledge  the  non- 
existence of  infringement  by  another  party.  The  defeated 
party  has  to  pay  the  expenses  and  costs  of  the  winning 
party.  All  these  infringement  suits  are  decided  in  open 
procedure  before  civil  courts.  Upon  appeal,  they  are 
finally  decided  by  the  Reichsgericht,  so  that  practically  all 
the  questions  of  predominant  importance  are  decided  by  one 
and  the  same  court.  Infringement  suits  are  relatively  rare 
and  by  no  means  so  frequent  as  in  the  United  States. 
Furthermore,  they  are  considerably  less  expensive.  The 
time  consumed  for  reaching  a  final  decision  in  an  infringe- 
ment suit  depends,  of  course,  largely  upon  the  complications 
of  the  subject  matter,  the  necessity  of  conducting  experi- 
ments, etc.  Most  of  the  courts  in  industrial  districts  in 
Germany  have  soecial  departrnents  to  which  are  assigned 
cases  concerning  patents  and  intellectual  property. 


BOSTON  MEETING  OF  THE  A.  E.  S. 

Ilims  relating  to  the  twenty-first  general  meeting  of  the 
.American  I'.lectrochemical  .Scjciety  in  Bo.ston,  on  April  18  to 
JO,  appeared  in  our  issues  dated  May  4  and  11.  lielow  are 
given  abstracts  of  papers  |)resentcd  dining  the  concluding 
sessions. 

I'KKSIDKNTIAL    ADDRESS    AND    SYMPOSIUM    ON     KI.K(  TKIC 
CONDUCTION. 

The  two  sessions  on  Friday  were  devoted  to  a  symposium 
on  "Flectric  Conduction."  This  is  a  new  departure  in  th< 
annual  meetings  of  the  American  Electrochemical  Society, 
and  it  will  be  in  future  the  duty  of  the  president  to  arrange 
for  each  annual  meeting  a  .symposium  on  a  subject  ol 
lively  interest  and  importance.  President  Whitney  solve* 
this  problem  admirably  in  arranging  the  "conduction* 
.symposium. 

As  an  introduction  to  the  subject,  a  most  interesting  ex- 
perimental lecture,  showing  the  various  curious  phenomena 
in  vacuum  tubes  and  explaining  some  general  deductions 
which  may  be  drawn  from  them,  was  delivered  by  Prof. 
Charles  R.  Cross  at  the  Massachusetts  Institute  of  Tech- 
nology. 

Dr.  W.  R.  Whitney,  in  his  presidential  address  on  Friday 
morning,  as  a  further  introduction  to  the  symposium  on 
conductivity,  pointed  out  that  the  knowledge  gained  in  any 
of  the  separate  fields,  such,  for  example,  as  the  vacuum 
tube,  is  becoming  applicable  to  other  fields,  such  as  open-air 
arcs  or  even  metals.  The  ions  and  electrons  are  not  the 
property  of  a  small  group  of  pure  physicists  but  are  rapidly' 
becoming  the  alpha  and  beta  of  electrochemistry  in  general. 
To  help  insure  a  common  understanding  of  the  fundamental 
conceptions  of  these  things,  this  subject  for  the  symposium 
was  chosen. 

The  object  of  the  president's  address  was  to  emphasize 
a  few  simple  facts  which  must  be  covered  by  any  idea  or 
theory  of  electric  conduction  that  may  be  advocated. 
There  is,  first,  the  fact  that  electric  conductivity  of  pure 
metals  increases  with  falling  temperature  at  approximately 
the  same  rate  for  all  the  metals.  The  further  fact  that  the 
temperature  coefficient  of  resistivity  is  about  the  same  as 
that  for  the  expansion  of  gases  undoubtedly  led  to  the 
attempts  to  apply  gas  laws  to  the  conducting  ions  in  metals. 
The  speaker  then  reviewed  the  regularities  and  irregu- 
larities in  the  resistivity  of  alloys  and  emphasized  the  fact 
that  the  presence  of  certain  impurities  in  very  small  amounts 
in  copper  and  iron  affects  their  properties  to  a  very  great 
extent.  One-tenth  of  i  per  cent  of  arsenic  reduces  the  con- 
ductivity of  copper  by  30  per  cent. 

Dr.  Whitney  also  discussed  the  phenomena  of  conduc- 
tivity in  an  arc,  and  spoke  briefly  on  conduction  in  aqueous 
solutions.  He  concluded  by  expressing  the  hope  that  when 
the  theories  of  conduction  are  well  advanced  we  shall  have 
also  found  some  conceptions  of  the  rationale  of  permanent 
and  temporary  magnetic  properties. 

The  first  speaker  in  the  symposium  was  Dr.  D.  F.  Corn- 
stock,  of  the  Massachusetts  Institute  of  Technology,  who 
gave  a  very  general  yet  concise  review  of  the  electronic 
theory,  pointing  out  that  there  are  three  fundamental 
realities  which  make  up  the  visible  structure:  First,  atoms; 
second,  electrons,  and  third,  energy.  He  reviewed  their 
relative  functions,  sketched  the  applications  of  the  electron 
theory  to  metals  and  emphasized  that  all  electric  currents 
are  convection  currents;  what  happens  is  the  bodily  movd- 
ment  of  electrons. 

The  next  speaker  was  Dr.  E.  Weintraub,  of  the  Genera 
Electric  Company,  who  severely  criticised  the  injudiciouf 
applications  of  the  electron  theory  to  new  fields.  Hf 
thought  that  the  classification  into  good  conductors  am 
poor  conductors  should  be  emphasized  far  more  than  i; 
usually  done,  since  such  a  classification  is  possible.  H« 
asked  what  explanation  the  electron  theory  coull  !;ive  fo; 
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;  fundamental  fact  that  the  conductivity  of  good  con- 
ctors  is  infinite  at  zero  absohitc  temperature.  lie  did 
t  find  convincing  proof  for  the  electron  theory  in  the 
rallelism  between  electric  and  thermal  conductivity  in 
:tals,  and  pointed  out  various  exceptions,  especially  when 
ssing  over  to  poor  conductors.  The  relations  between 
nductivity  and  other  properties  generally  hold  only  for 
od  conductors. 

Prof.  R.  A.  Millikan,  of  the  University  of  Chicago,  then 
ve  in  a  fascinating  speech  the  results  of  further  work 
th  his  now  well-known  method  of  isolating  electrons  and 
;asuring  the   electric   charge  by   studying   the   movement 

a  very  small  oil  drop  in  an  electric  field  and  measuring 
;  changes  of  movement  M^hen  the  drop  catches  one  or 
o  electrons.  From  recent  researches  made  by  him  it 
pears  that  the  ionization  of  a  gas  consists  in  the  detach- 
;nt  of  a  single  electron. 

Dr.  O.  W.  Richardson,  of  Princeton  University,  first 
jlied  to  Dr.  W'eintraub,  who,  he  thought,  was  unreason- 
le  in  requiring  that  electronic  conduction  and  electrolytic 
nduction  should  be  compressed  into  a  single  formula.  We 
Duld  be  satisfied  for  the  present  if  the  electronic  theory 
plains  only  some  simple  relations,  and  he  thought  the 
reement  between  theory  and  fact  as  to  the  parallelism 
twecn  electric  and  thermal  conduction  in  metals  to  be 
:idedly  significant.     He  sketched  Drude's  electron  theory 

conduction  in  metals  and  discussed  the  giving  off  of 
ctrons  from  heated  metals. 

The  first  speaker  of  the  afternoon  session  was  Dr.  M.  W. 
anklin,  of  the  General  Electric  Company,  who  gave  a 
^iew  of  the  researches  which  have  led  to  the  measure- 
:nt  of  the  electric  charge  and  of  the  ratio  of  the  electric 
arge  to  the  mass  of  electrons  in  gases. 
Dr.  H.  M.  Goodwin,  of  the  Massachusetts  Institute  of 
chnology,  then  gave  a  review  of  the  researches  carried 
t  by  him  and  his  associates  on  conduction  in  fused  salts, 
th  special  reference  to  possible  (necessarily  indirect) 
■thods  of  measuring  the  mobilities  of  ions  in  fused  salts. 
Dr.  P.  G.  Nutting,  of  the  Bureau  of  Standards,  dis- 
5sed  the  characteristic  curve  of  conduction  through  gases, 
th  the  emf  and  the  current  as  ordinates,  and  explained 
Tie  applications  of  this  curve. 

Dr.  C.  J.  Davisson,  of  Princeton  University,  gave  a  long 
:ount  of  researches  on  electrons  given  off  from  heated 
ts. 

Dr.  W.  C.  Bray,  of  the  Massachusetts  Institute  of  Tech- 
logy,  discussed  a  general  law,  proposed  by  him  and  Pro- 
;sor  Kraus,  for  electrolytic  conductivity,  applicable  not 
ly  to  dilute  aqueous  solutions  but  to  stronger  solutions 
d  to  solutions  with  solvents  other  than  water. 
Prof.  C.  A.  Kraus  gave  an  example  of  a  link  between 
;tallic  and  electrolytic  conductions.  This  is  a  solution  of 
;tallic  sodium  in  liquid  anhydrous  ammonia.     It  behaves 

general  like  an  electrolyte,  but  when  it  becomes  very 
ncentrated  it  acts  just  like  a  metallic  conductor. 
Dr.  S.  J.  Lloyd  pointed  out  that  with  very  few  exceptions 
the  cold  pure  ordinary  compounds  salts,  oxides  and  bases 
e  very  poor  conductors,  but  when  the  temperature  is 
ised  the  conductivity  increases.  It  seems  that  pure  fused 
Its  are  highly  dissociated,  as  are  also  the  solid  salts, 
le  better  conductivity  in  fused  salts  is  not  so  much  due 

a  higher  degree  of  dissociation  as  to  the  change  in 
;cosity. 

A  general  discussion  then  followed,  in  which  Dr.  Wein- 
lub  repeated  and  enlarged  in  a  very  pointed  speech  his 
tack  on  the  unwarranted  applications  of  the  electron 
eory  to  fields  for  which  it  has  not  yet  been  proved  to  hold 
le,  while  the  electron  theory  found  equally  enthusiastic 
d  eloquent  defenders  in  Dr.  Richardson  and  Dr.  Millikan. 
•After  the  conclusion  of  the  symposium  there  was  a 
moiistration,  by  Mr.  F.  W.  Robinson,  of  new  Heraeus 
paratus  for  high-temperature  measurements,  of  a  new 
?ctric   furnace   for  the  rapid  determination   of  carbon   in 


steel,  and  of  the  quartz  mercury  vai)or  lamp  for  scientific 
and  therapeutic  purposes. 

SATURDAY    MEETING. 

The  meeting  of  Saturday  was  held  in  Harvard  Univer- 
sity. During  the  sessions  Dr.  T.  W.  Richards  gave  an 
outline  of  the  plan  of  the  new  buildings  of  chemistry  now 
unfler  erection  at  Harvard. 

VACUUM   FURNACE   .METALLURGY. 

In  a  paper  by  Dr.  Colin  G.  Fink  electrical  smelting  in  a 
vacuum  of  complex  arsenic  cobalt-nickel-silver  ores  was 
discussed.  The  process  is  carried  out  in  two  stages.  Dur- 
ing the  first,  with  a  temperature  of  from  1250  deg.  to  1350 
deg.  C,  the  arsenic  is  distilled  off  and  a  sharp  separation 
of  the  charge  into  crude  silver,  metal  spciss  and  slag  is 
obtained.  In  the  second  stage  the  temperature  is  raised  to 
from  1550  to  1600  deg.  C,  the  silver  being  distilled  off  and 
the  speiss  and  slag  being  left  behind.  The  silver  is  recov- 
ered by  condensation.  Dr.  Fink  also  described  the  use  of 
the  electric  vacuum  furnace  for  recovering  antimony  from 
stibnite,  with  calcium  carbide  as  the  reducing  agent. 

RADIOACTIVITY. 

Mr.  Merle  Randall  presented  a  paper  in  which  the  Bolt- 
wood  standard  of  radioactivity  was  discussed  and  a  new 
form  of  electroscope  for  such  investigations  was  described. 

DRY  CELLS. 

The  committee  on  dry-cell  tests,  consisting  of  Prof.  C.  F. 
Burgess,  chairman;  Dr.  J.  W.  Brown,  Mr.  F.  H.  Loveridge 
and  Dr.  C.  H.  Sharp,  presented  a  preliminary  report  on 
standard  methods  recommended  for  testing  of  dry  cells. 

There  are  three  groups  of  dry-cell  tests :  First,  tests  to 
determine  whether  or  not  a  cell  is  in  good  condition  before 
being  placed  in  service;  second,  tests  to  determine  the  actual 
or  comparative  service  capacity  of  cells,  and  third,  tests  to 
determine  the  rate  of  deterioration  on  open  circuit.  Finally 
some  notes  were  given  on  the  adaptability  of  tests  to  the 
needs  of  the  various  classes  of  consumers,  namely,  small 
user,  small  dealer,  jobber,  telephone  companies  and  gas- 
engine  manufacturers. 

In  a  paper  by  Mr.  Carl  Hambuechen  the  performance  of 
commercial  dry  cells  on  the  basis  of  several  thousand  tests 
made  in  a  course  of  years  was  discussed.  Since  the  "flash"' 
or  short-circuit  current  test  is  so  much  in  use,  manufac- 
turers of  dry  cells  are  trying  to  increase  the  short-circuit 
current  by  the  use  of  graphite,  by  the  use  of  thinner  and 
more  porous  linings  for  cells  and  by  the  density  and  hard- 
ness of  tamp  or  in  other  ways.  As  a  matter  of  fact,  the 
flash  test  of  twelve  different  brands  of  commercial  Ameri- 
can dry  cells  thirteen  years  ago  gave  values  between  2  and 
10  amp.  There  has  been  a  gradual  upward  tendency  since 
that  time  and  the  short-circuit  current  is  now  50  amp  and 
above.  It  almost  seems  as  though  this  result  may  have 
been  obtained  at  the  sacrifice  of  the  other  more  desirable 
qualities  of  dry  cells,  at  least  in  part.  Some  curves  are 
given  in  the  paper  showing  the  rate  of  normal  shelf- 
deterioration  of  dry  cells.  They  show  that  the  higher  the 
initial  short-circuit  current  the  greater  the  rate  of  deterio- 
ration. 

THEORETICAL    PAPERS. 

A  paper  by  Dr.  W.  Lash  Miller  gave  the  mathematical 
theory  of  the  influence  of  diffusion  on  the  emf  produced  in 
solutions  by  centrifugal  action. 

A  paper  by  Dr.  Richard  Beutner  dealt  with  potential  dif- 
ferences at  the  junctions  of  immiscible  phases,  like  two 
solid  salts.  These  so-called  phase-potentials  follow  laws 
quite  different  from  potential  differences  between  solutions 
or  fused  salts;  they  behave  rather  like  potential  differences 
at  the  boundary  surfaces  of  metals.  These  phase  potentials 
seem  to  play  an  important  part  in  physiology  and  the  author 
described  experiments  with  fruit  skins  and  leaves  in  which 
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lu-   imitati'il  diu-  (if   ilir  processes  wliicli  take  place  in  our 
tUMvcs  .111(1  iiiii^cli>  wlu-ii  \vc  move. 

KI.KdKOl'I.ATlNl.    ,\NI)   El.KCTROUEl'-l  N  1  .\(.. 

A  paper  by  I'rof.  l-rank  (.'.  Mathers  and  Mr.  ().  Ralph 
Overman  tleail  willi  ilie  effect  of  acUlitioiial  substances  in 
leail  plating  balli.s.  C  love  oil  is  recuuiniended  for  use  in 
lead  percblorate  plating  and  refining  baths.  .Khout  one- 
third  of  a  pound  is  required  i)er  ton  of  lead. 

Prof.  Wilder  I).  Bancroft  discussed  the  plienoimua  of 
electric  cndosniose  and  the  analogous  phenomena  of  the 
migration  of  colloidal  particles  in  solutions  under  the  action 
of  the  electric  current,  in  their  relation  to  the  results 
obtained  in  electroplating. 

Mr.  C.  \V.  Bennett  described  details  of  construction  of 
a  rotating  cathode  which  operates  at  speeds  up  to  6000  r.p.m 
In  a  second  paper  Mr.  Bennett  gave  the  results  of  tests 
obtained  with  this  apparatus  on  the  tensile  strength  of 
electrolytic  copper  on  a  rotating  cathode  in  its  variation 
with  the  speed.  In  general,  increase  of  speed  of  the 
rotating  cathode  decreases  the  size  of  the  electrodcposited 
crystals  and  increases  the  tensile  strength.  The  effect  of 
increase  of  temperature  is  like  that  of  annealing.  "Hard- 
drawn"  copper  can  be  deposited  on  a  rotating  cathode  at 
almost  any  current  density  if  the  temperature  be  kept  down, 
and  likewise  "annealed"  copper  if  the  temperature  be  kept 
at  about  75  deg.  C. 

In  a  paper  by  Prof.  W.  D.  Bancroft  on  Smee's  theory  of 
electrolytic  deposition  it  was  pointed  out  that  Smee  in  1842 
saw  the  analogy  between  crystallization  and  electrolytic 
precipitation  and  knew  that  high  current  density  and  low 
concentration  cause  a  decrease  in  the  size  of  the  crystals, 
while  a  higher  temperature  gives  rise  to  coarser  crystals. 

REGENERATION   OF  SULPHATED  STORAGE  CELLS. 

In  a  paper  by  Messrs.  C.  W.  Bennett. and  D.  S.  Cole  it 
was  shown  that  badly  sulphated  cells  can  be  economically 
regenerated  by  electrolysis  in  sodium  sulphate  solution. 
The  cost  need  not  be  greater  than  20  cents  per  cell.  Allow- 
ing 5  cents  per  kw-hr.  for  energy,  the  increase  in  the 
efficiency  of  the  cell  will  pay  for  the  regeneration  in  about 
ninety  charges  and  discharges,  or  in  about  three  months' 
daily  use. 

ZINC. 

Two  papers  dealing  with  two  special  problems  of  interest 
in  connection  with  electric  zinc  smelting  were  presented 
by  Prof.  O.  L.  Kowalke  and  Mr.  Warren  F.  Bleeker.  Prof. 
Kowalke  showed  that  zinc  oxide  can  be  completely  vola- 
tilized at  temperatures  from  1370  deg.  to  1400  deg.  C.  Mr. 
Bleeker  discussed  "blue  powder,"  so  often  obtained  in  con- 
densation from  electric  zinc  furnaces,  which  is  essentially 
metallic  zinc  in  a  very  finely  divided  condition,  each  par- 
ticle coated  with  a  film  of  microscopic  thinness,  and  this 
film  is  the  direct  cause  of  the  powder  remaining  as  such, 
even  at  a  temperature  far  above  the  melting  point  of  zinc. 
He  showed  that  this  blue  powder  can  be  converted  easily 
and  cheaply  into  molten  spelter  by  an  electrolytic  process 
with  graphite  anodes,  the  blue  powder  being  dissolved  or 
suspended  in  a  bath  of  molten  zinc  chloride.  The  energy 
consumption  is  o.i  kw-hr.  per  pound  of  spelter. 

A  paper  by  Dr.  A.  R.  Johnson  and  Mr.  W.  R.  Woolrich 
dealt  with  the  process  of  coating  iron  with  zinc,  known  as 
sherardizing.  The  fundamental  factors  in  the  sherardizing 
process  were  ascertained  on  the  basis  of  a  series  of  sys- 
tematic experiments  and  a  physico-chemical  theory  of  the 
process  was  given. 

CORROSION. 

The  last  paper  of  the  meeting,  by  Dr.  Oliver  P.  Watts, 
dealt  with  the  corrosion  of  iron  by  sulphuric  acid,  giving 
the  results  of  tests  on  the  effect  of  various  substances  on 
the  rate  of  corrosion  of  iron  by  sulphuric  acid.  These  tests 
confirm  in  a  general  way  the  author's  hypothesis  that  the 
over-voltage  of  hvdrogen  has  much  to  do  with  this  effect. 


PUBLIC  SERVICE  COMMISSION  NEWS. 

NEW    VOKK    COMMI.SSION,    I'IKST    IJISTKICT. 

The  Bridge  (Operating  (Dnipany  and  other  conipaiiK-  i 
.Manhattan  and  Bro(jklyn  interested  in  the  operation  ( 
ears  over  the  Williamsburg  Bridge,  across  the  I'.ast  Rive 
have  served  on  the  Public  Service  Connnission  a  writ  c 
I'ertiorari  providing  for  a  review  by  the  courts  of  tl 
recent  action  of  the  connnission  in  ordering  the  I'ridj. 
()l)erating  (  onipany  to  reduce  its  fare  for  local  transport; 
lion  over  the  Williamsburg  Bridge  to  2  cents  for  a  sing! 
fare,  or  three  tickets  for  5  cents,  instead  of  the  prevailin 
tariff  of  3  cents  for  a  single  fare,  or  two  tickets  for  5  cent 
The  companies  making  the  application  for  the  writ  claii 
that  the  commission  exceeded  its  power  in  making  tV 
order,  and  that  it  has  no  right  to  reduce  the  fares  alhjwe 
by  a  contract  made  between  the  city  of  New  York  and  th 
I'ridge  Company  in  1904. 

NEW    YORK    COMMISSION,   SECOND   DISTRICT. 

The  Public  Service  Commission  for  the  Second  Distri 
has  issued  an  order  in  the  matter  of  the  complaint  of  res 
dents  of  Coxsackie  against  the  Upper  Hudson  I-dcctr 
Company,  directing  the  company  to  cease  on  or  befo 
June  I,  1912,  from  charging  its  customers  in  Coxsackie  ai 
higher  rates  for  commercial  lighting  than  are  detennim 
under  the  following  basis :  While  the  company  maintai 
in  its  Coeymans  district,  comprising  the  villages  of  Ravei 
and  Coeymans,  commercial  lighting  rates  which  are  low 
than  the  rates  shown  to  be  established  in  competition  ji 
the  Atlantic  Light  &  Power  Company  in  the  Coeymans  d 
trict  its  commercial  lighting  rates  in  Coxsackie  shall  be' 
the  same  extent  less  than  its  present  rates  for  lighting 
Coxsackie. 

The   complainants  alleged   that   the   company's    rates  f 
commercial  lighting  in   Coxsackie,  of   15  cents  per  kw-1 
up  to  7  kw-hr.  per  month  and  scaled  to  7  cents  per  kw-1 
for   250   kw-hr.   or   over,   were  unreasonable   and   unjus' 
discriminatory  as  compared  with  the  company's  rate  of 
cents  per  kw-hr.   for  metered   service   in   any  quantity 
the  Coeymans  district.    It  was  shown  that  in  the  Coeyma 
district  the  respondent  company  is  in  competition  with  t 
.Atlantic  Light  &  Power  Company,  which  has  in  effect 
that  district  a  rate  of  12  cents  per  kw-hr.  up  to  10  kw- 
and  scaled  to  7  cents  per  kw-hr.  for  more  than  150  but  ]• 
than  200  kw-hr.,  the  rates  for  over  200  kw-hr.  being  ins 
on   special    contract.      The    respondent   company's    cost 
service   in   the   Coeymans   district   is   higher   than   it   is 
Coxsackie.      Its    6-cent    rate   in   the    Coeymans    district 
much  lower  than  the  rates  fixed  by  its  competitor  in  tl 
district.     By  creating  such  wide  disparity  in   rates  as  ' 
tween   Coxsackie   and   the   Coeymans   district   the  comir 
sion   declares   that  the   respondent   company  wholly   dis 
gards  differences  in  its  cost  of  service.    The  mere  assert 
of  existing  competition  does  not  justify  rate  disparities 
between  localities,  and  when  such  rate  disparities  are  sou  t 
to  be  justified  by  competition  the  company  complained  t 
must  show   that   the  competitive   rate  it  maintains   is  >c 
fixed  by  the  competing  company;  that  it  has  at  the  sae 
time    provided   adequate    service,    and   that   the    rate    it  s 
obliged  to  meet  in  competition,  while  yielding  to  it  sc  e 
profit,  is  unreasonably  low  as  applied  to  its  general  busin  5. 
The  opinion  also  states  that  in  the  case  at  issue  no  pr-f 
was  furnished  that  the  12-cent  rate  of  the  Atlantic  LigbS: 
Power  Comparty  in  Coeymans  is  in  fact  unreasonably  I'l 
but  if  it  is  the  respondent  company  has  gone  much  farter 
and  fixed  its  rates  in  the  Coeymans  district  far  below  te 
scale  of  the  competing  company,  grossly  disregarding  »e 
cost  of   production   and   exercising   unreasonable   discrii' 
nation. 

The  commission  has  commenced  its  investigation  intoie 
complaint  filed  by  the  Mayor  of  Buffalo  against  the  Buflo 
General  Electric  Company  and  the  Cataract  Power  &  C^" 
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t  Company,  alleging  unreasonable  rates  for  electric 
■rgv   for  lighting,  heating  and  motor  service  in    Buffalo. 

MASSACHUSETTS   COMMISSION. 

I  Ik-  Gas  and  Electric  Light  Commission  has  received  a 
ition  from  the  municipal  light  board  of  the  town  of 
Dton  asking  for  permission  to  sell  electricity  at  12  cents 

kvv-hr.,  or  less  than  cost.  The  Massachusetts  statute 
:c.  22.  Chap.  34,  Revised  Laws)  provides  that  there  shall 
a  fixed  price  for  gas  and  electricity  in  municipal  plants, 
1  that  it  shall  not  be  changed  oftener  than  once  in  three 
nths.  The  statute  also  requires  that  the  price  shall  not, 
ept  with  the  written  consent  of  the  commission,  be  fixed 
less  than  cost,  in  which  shall  be  included  all  operating 
tenses,  interest  on  the  net  investment,  the  requirements 
the  sinking  fund  established  to  meet  any  bond  issues, 
ireciation  of  the  plant,  to  be  reckoned  at  not  less  than 
er  cent  per  annum  on  its  cost,  and  any  losses.  Losses 
ceding  3  per  cent  of  the  investment  in  the  plant  may  be 
rged  in  different  years,  at  not  more  than  3  per  cent  per 
lum.  The  law  specifies  that  the  price  charged  shall  not 
niit,  above  such  cost,  a  profit  of  more  than  8  per  cent 

annum  to  the  city  or  town  upon  its  net  investment. 
Jer  the  statute  the  gas  and  electricity  used  by  the 
nicipality  must  be  charged  to  it  at  cost.  In  tlic  case 
V  before  the  board  it  is  represented  that  the  town  pur- 
sed last  year  34,200  kw-hr.  from  the  Ayer  Electric  Light 
npany  at  a  price  of  about  5.6  cents  per  unit.  The  total 
t  operating  expense  was  8.7  cents.  Allowing  interest 
\.  per  cent  and  depreciation  at  5  per  cent  on  the  cost  of 

distribution  plant,  which  was  $1,817,  the  fixed  charges 
Dunted  to  5.3  cents  per  kw-hr.  purchased,  making  the 
d  cost  14  cents  per  kw-hr.  purchased.  The  municipality 
i  13,172  kw-hr.  and  used  in  street  lighting  16,472  kw-hr., 
otal  of  29,644  kw-hr.  being  accounted  for.  The  total 
t  of  operation,  including  all  charges,  per  kw-hr. 
ounted  for,  was  16.2  cents. 

"he  commission  has  issued  a  report,  at  the  request  of  the 
islativc  committee  on  ways  and  means,  declaring  that  the 
posed  trolley  merger  bill  by  which  the  New  York,  New 
yen  &  Hartford  Railroad  Company  planned  to  acquire 

ownership  of  the  street-railway  systems  of  central  Mas- 
husetts,  including  those  operated  in  the  cities  of  Spring- 
d  and  Worcester,  does  not  meet  with  its  approval.  The 
.rd  contends  that  the  bill  as  drawn  would  permit  the  capi- 
zation  of  premiums  on  stock,  which  is  against  the  policy 
the  State. 

MAKYI.ANl)   COMMISSION. 

n  an  exhaustive  opinion  handed  down  last  week  by  the 
ilic  Service  Commission,  the  complaint  of  Victor  G. 
•ede,  president  of  the  Patapsco  Electric  Light  &  Manu- 
turing  Company,  against  the  Consolidated  Gas,  Electric 
jht  &  Power  Company  was  dismissed.     In  its  complaint 

Patapsco  company  charged  the  Consolidated  and  its 
!ged  subsidiaries,  the  Baltimore  County  Water  &  Electric 
inpany  and  the  ATount  Washington  Electric  Company, 
h  conspiracy  to  stifle  competition  and  with  discrimina- 
1  in  electric  rates  in  Baltimore  County.     It  is  declared  in 

opinion  that  the  testimony  shows  that  neither  the  Mount 
ishington  nor  the  Baltimore  County  company  has  any 
mection  with  the  Consolidated  Gas,  Electric  1-ight  & 
wer  Company;  that  the  contracts  for  lighting  in  the 
pective  districts  are  awarded  upon  competitive  bidding, 
i  that  the  rates  are  satisfactory  and  regarded  as  fair  and 
sonable. 

OHIO  COMMISSION. 

\n  application  has  been  made  by  the  Adams  County 
lephonc  Company  for  permission  to  purchase  the  ex- 
inges  f)f  the  Central  Union  Telephone  Company  at  West 
lion  and  Seaman  for  $3,064.  On  the  other  hand,  the 
ntral  L'nion  Telephone  Company  has  applied  for  per- 
ssion  to  buy  the  Adams  County  Telephone  Company's 
:hange  at  Winchester  for  $2,330.     The  companies  assert 


that   there  will  be  no  increase  in   the   rates   for  service  as 
the  result  of  such  consolidations. 

Up  to  this  time  most  of  the  applications  from  telephone 
companies  desiring  to  consolidate  have  come  from  the 
smaller  concerns,  where  the  problems  of  consolidation  are 
relatively  simple.  No  precedents  have  yet  been  established 
in  the  case  of  two  or  more  large  companies  operating  in 
common  territory. 

WISCONSIN   COMMISSION. 

In  the  matter  of  the  api)lication  of  the  Plymoutli  Tele- 
l)hone  h',xchange  for  authority  to  increase  rates  the  commis- 
sion has  decided  that,  although  an  increase  is  justifiable, 
no  increase  will  be  authorized  until  the  utilitv  makes  such 
changes  in  its  accounting  system  as  may  be  necessary  to 
conform  to  the  standards  prescribed  by  the  commission. 
Upon  the  adoption  of  the  proper  accounting  system,  the 
utility  is  authorized  to  enforce  a  schedule  of  rates  devised 
by  the  conmiission,  which  amounts  to  an  increase  of  ap- 
proximately 50  per  cent  of  the  increase  petitioned  for. 


Current  News  and  Notes 

Heavy  Wireless  Telegraph  Verdict  in  Massachu- 
setts.— Prof.  Reginald  A.  Fessenden,  well  known  as  the 
inventor  of  many  wireless  telegraph  devices,  was  awarded 
a  verdict  of  $406,175  in  the  United  States  District  Court  at 
Boston  this  week  in  a  suit  against  the  National  Electric 
Signaling  Company.  Professor  Fessenden  sued  the  com- 
pany for  alleged  breach  of  contract  in  connection  with  his 
services  as  general  manager  and  as  the  inventor  of  wireless' 
equipment.     The  case  has  been  appealed. 

*  *     * 

Prod-uction  of  Bauxite  and  Aluminum  in  1911. — Ac- 
cording to  a  comprehensive  review  of  the  aluminum  indus- 
try in  the  United  States  issued  by  the  United  States  Geo- 
logical Survey  as  an  advance  chapter  from  "Mineral  Re- 
sources of  the  United  States"  for  191 1,  the  production  of 
bauxite  in  this  country  last  year  amounted  to  155,618  long 
tons,  valued  at  $750,649.  This  production  represents  an  in- 
crease of  6686  long  tons  in  quantity  and  $34,391,  or  nearly 
5  per  cent,  in  value,  as  compared  with  the  figures  for  1910. 
The  increases,  the  report  says,  are  normal  and  indicate  a 
healthy  condition  in  the  bauxite  industry  and  those  indus- 
tries dependent  on  it.  The  average  price  of  the  ore  at  the 
mines  in  191 1  was  $4.82  per  long  ton.  The  value  of  alumi- 
num exDorts  in  191 1  was  $1,158,603,  which  compares  with 
$304,938  in  1907.  New  sources  of  alumina,  notes  on  bauxite 
deposits,  the  uses  of  bauxite  as  a  raw  material  in  the  produc- 
tion of  metallic  aluminum  and  otherwise,  and  an  analysis 
of  the  aluminum  market  in  the  past  year  are  among  the 
subjects  discussed  in  the  report. 

*  *     * 

Electric  Vehicle  Cluh  of  Boston. — The  regular  weekly 
meeting  of  the  Electric  Vehicle  Club  of  Boston  was  held 
at  the  Hotel  Thorndike  on  May  8,  with  President  Day 
Baker  in  the  chair.  Mr.  P.  E.  W'hiting.  of  the  committee 
on  charging  facilities,  announced  that  data  are  being  asked 
from  about  200  installations  in  New  England  in  connection 
with  the  availability  and  cost  of  battery  charging  in  regular 
and  emergency  cases.  Mr.  C.  D.  Marsh,  New  York,  an- 
nounced that  on  May  18  a  two-page  display  would  be  made 
in  the  Boston  newspaper  campaign  on  behalf  of  electric- 
vehicle  service.  A  short  discussion  of  the  problem  of  se- 
curing parking  facilities  was  held  and  it  was  stated  that 
Street  Conmiissioner  Charles  of  Boston  had  expressed  him- 
self as  willing  to  favor  the  interests  of  the  club  so  far  as 
possible  without  prejudice  to  the  public  interests.  It  was 
announced  that  at  the  next  meeting  of  the  club  real-estate 
and  architectural  interests  would  be  present  to  discuss  the 
proposed  electric-vehicle  mart  to  be  erected  in  Boston  for 
the    i)ur;)()sc    of    centralizing    the    industrw 
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1.  I'.  (  .  I  iKi.N  .\Ikkii.\(.  Kki'uki.-  a  note  in  our  i.^siic  nl 
April  ()  ill  relation  to  a  n-port  of  its  Jiirin  nioclinK  by  tlic 
Intcrnatitinal  l\Icctrotccliiiical  Coniinission  stati-il  that 
copies  of  till'  report  could  be  obtained  for  i  cent,  post  free. 
This  qnolation  was  inct)rrect.  the  i)rice  of  the  rejxirt,  whicli 
is  of  considerable  len^'th.  beinj;  jcS  cents,  ])ost  free.  Ilie 
address  of  the  commission  is  jcS  Xictnria  .*>tiiet.  W  inI 
minster,  London.  S.  W. 

*  ♦     * 

lOo-Mli.K  WiRKi.Kss  Tki  Ki-llONY.— ^.Xcconiiii}.;  to  a  recent 
report,  the  experiments  in  winless  tilephony  carried  on 
by  tlie  Italian  naval  ami  military  anthorities  for  al)i)nt  a 
year  past  have  just  resulted  in  establishing  comnmnicalion 
between  a  station  at  Monte  Mario  and  another  at  Hecco  di 
\'ela.  on  Madalcna  Island,  a  distance  of  about  i(k;  luiles. 
A  long  newspaper  extract  was  read  at  Rome  and  iicard 
clearly  at  Madalena,  and  so  distinctly  was  the  voice  quality 
transmitted  that  the  substitution  of  a  new  speaker  was 
inuuediatcly  detected. 

*  *     * 

Dei-e.\t  of  Wisconsin  Watek-Power  Bii.i.. — Xo  legisla- 
tion on  water-power  was  enacted  at  the  special  session  of 
the  Wisconsin  Legislature  jjjst  ended.  Inasmuch  as  the 
proposed  water-power  bill  was  drawn  up  by  the  commit- 
tee in  consultation  with  the  water-power  interests,  it  was 
thought  that  the  bill  stood  an  excellent  chance  of  becoming 
a  law.  The  Legislature,  however,  refused  to  pass  the  bill 
in  its  original  form.  By  voting  down  all  of  the  amend- 
ments to  and  the  substitutes  for  the  bill,  the  Senate,  on 
May  4.  put  a  quietus  on  water-power  legislation  at  the 
present  session  and  the  whole  matter  goes  over  to  tb.e 
regular  session  next  winter. 

*  *     * 

AssisT.WT  Electkicai,  Engineer. — The  Municipal  Civil 
.Service  Commission,  229  Broadway,  New  York,  of  which 
Mr.  F.  A.  Spencer  is  secretary,  has  announced  that  applica- 
tions will  be  received  up  to  May  29  for  the  position  of 
assistant  electrical  engineer  at  a  salary  of  $3,000  per  annum. 
The  applicants  should  possess  the  education  of  an  electrical 
engineer  and  should  have  had  practical  experience  in  the 
construction  and  management  of  fire-alarm  and  lighting  cir- 
cuits, including  the  construction  of  subways,  planning  cir- 
cuits and  extension  of  light  and  power  lines  with  the  electric 
attachments  incident  thereto.  A  thorough  knowledge  of 
the  conditions  of  illumination,  with  the  wiring  and  fixtures 
for  the  same,  is  essential.  The  candidates  should  have  had 
administrative  experience  and  be  competent  to  prepare 
specifications  and  cost  estimates  of  electric  installations. 

*  *     * 

SOCIETY  MEETINGS. 
The  Institute  of  Operating  Engineers. — At  a  meeting 
of  the  Institute  of  Operating  Engineers  held  in  New  York 
on  May  7  Mr.  E.  G.  Bailey,  Boston,  delivered  a  lecture  on 
firing-room  methods  with  special  reference  to  bituminous 
coal.  On  June  4  Mr.  Willis  Lawrence,  chief  operating 
engineer  for  the  Interborough  Rapid  Transit  Company,  will 
lecture  on  methods  of  handling  men. 

*  *     * 

New-  York  Electrical  Society. — The  New  York  Elec- 
trical Society  held  its  311th  meeting  at  the  Engineering  So- 
cieties Building.  New  York,  on  the  evening  of  May  15, 
when  Dr.  C.  P.  Steinmetz  delivered  a  characteristic  lecture 
on  wave  motion.  He  covered  the  entire  subject  of  elec- 
trical wave  propagation,  from  the  very  low  power  fre- 
quency of  25  cycles  to  the  enormous  frequency  of  X-rays, 
amounting  to  many  million  million  cycles  per  second.  A 
large  and  enthusiastic  audience  attended. 

*  *     * 

Arkansas  Public  Utility  Convention. — M  the  fifth 
annual  convention  of  the  Arkan?as  .Association  of  Public 
L'tilitv  Operators,  to  be  held  at  Little  Rock  on  Mav  2^.  21 


.ind  22.   the    follow  nig  papers  will   be  presented:    Xalioti 
h.lcchic  l.i(jht  .UcoiiiUin^  Applied  to  Small  Compmiics, 
Mr.   H.   15.   hOwles,  Pine  Jihiff;  Troubles  and  Remedies, 
Mr.  W  .  II.  Walknp,  Batesvillc;  Water  I'oxver  in  Arl;ans{ 
by   .\lr.   Ivlward  <  .    Bellamy,  Mammoth   Springs;  Meleri 
mid  the  Ji(}iiipnieiil  of  Central  Station  Icstinf^  Laburuloru 
by  Mr.   T.  A.  McHowell,  I'ittsburgh,  Pa.;  Recent  lUedric 
Ih'i-ilapments,    by    Prof.    W.    M.    (jladson,    University 
.\rkansas;   Jistablisliment   uf  Day   Circuits,   by    Mr.    If. 
.Manger,   Schenectady,   N.    Y. ;   Sale  and   Uses  of  Jdicti 
Heating  Appliances,  by  Mr.  A.  E.  Smith.  Little  Rock;  I'm 
I'ower  /•'actor  Motors  as  Related  to  Single-Phase   I'crs 
I'olyphase  Distribution,   by    Mr.    I*".   N.   Jewett,   St.    Lou 
.Mo.;   D.preciation.  by   Mr.   W.   L.   Wood,  Jr.,  Texaikan 
Ornamental  Street  Illumination,  l)y   Mr.  Minor  Q.   W  00 
ward,  Pine  Bluff.     The  president  of  the  association  is  ^ 
I.   M.   Hewitt,   Marianna,  and   the  secretary  is   Mr.   W. 
i'hari),  Little  Rock. 

*  *     * 

National  Fire  Protection  Association. — The  sixteen 
annual  meeting  of  the  National  Fire  Protection  .Assm  iiii 
took  place  at  Chicago  on  May  14  to  May  16,  when  .  n^ 
important  and  instructive  progrannne  was  carried  out.  A 
dresses  were  presented  on  the  opening  day  by  Govern 
Deneen,  Mayor  Harrison  and  President  W.  H.  Merrill, 
the  association..  The  latter  briefly  reviewed  the  work  « 
complished  during  the  year  just  closed,  laying  emphasis 
the  valuable  connnittee  reports  to  be  presented  and  praisi 
the  strenuous  activities  of  Secretary  Wentworth. 

*  *     * 

Los  Angeles  Section,  A.  I.  E.  E. — Approximate];, 
men  attended  the  regular  meeting  of  the  Los  Angeles  S' 
tion  of  the  A.  I.  E.  E.  on  April  30,  1912.     The  subjects 
which  papers  were  presented  were  "Design  and  Constn 
tion  of  Motors,"  by  Mr.  Carl  A.  Johnson,  and  "Reasons 
Motor  Failures,"  by  Mr.  W'.  S.  Hoag.     Mr.  Johnson  gav« 
very  interesting  talk  on  many  points  of  design  in  a  w 
variety  of  motors  and  explained  the  operation  of  the  adju 
able-speed  cascade  induction  motor  and  the  combined  rot 
w^ound  squirrel-cage  motors  now  in  use  in  England, 
speaker  also  described  a  well-drilling  motor  which  a  lo 
company  is  putting  on  the  market.     He  concluded  hi- 
with  several  views  showing  details  of  motor  connectio 
Mr.  Hoag  in  his  paper  dwelt  in  a  satirical  strain  upon 
inconsistent   applications   of   motors   to   different   types 
loads.     Several  participated  in  the  lively  discussion  wh 
followed  the  presentation  of  the  paper.    Mr.  J.  E.  McDon 
will  be  the  principal  speaker  at  the  May  meeting. 

*  *     * 

Gas,    Electric   and   Street   Railway   Association 
Oklahoma. — Among  the  papers   at  the   first   annual   c 
vention  of  the  Gas,  Electric  and  Street  Railway  Asso( 
tion  of  Oklahoma,  to  be  held  in  Oklahoma  City,  May 
and  23,  will  be  the  following:   Crude  Oil  as  a  Fuel  in  PI 
of  Coal,  by  Mr.  R.  E.  Chandler,  Stillwater;  Gas  Engh 
by  Mr.  P.  M.  Galloway,  manager  of  the  Tulsa  Corporat 
Tulsa ;  Relation  of  the  Central  Stations  to  Their  Custon 
Through  the  Medium  of  the  Electric  Meter,  by  Mr.  E 
Mackay.    A\'estinghouse    Electric    &    Manufacturing    C( 
pany;  Why  Municipal  Plants  Are  Not,  as  a  Rule,  and  h 
They  Could  Be  Made,  Successful,  by  Mr.  V.  H.  Fran 
superintendent  of   light  and   water,   Kingfisher;   Efficie 
and  Operation  of  Tungsten  Lamps  for  Street  Lighting. 
Mr.   C.   E.   Lahman,  manager  Vinita  Ice,  Light  &  Pi 
Company,  \'inita ;  Notes  on  the  Economical  Operatia 
Small  Central  Stations,  by  Mr.  H.  H.  Stephens,  man 
El  Reno  Gas  &  Electric  Company,  El  Reno ;  The  Ce; 
Station  Manager  as  a  Public  Servant,  by  Mr.  F.  E.  I 
man,  manager  Ada  Electric  Company,  Ada ;  Necessities 
Standardization  of  Equipment,  by  Mr.  C.  W.  Day,  xni 
mechanic.  Oklahoma  Railway  Coinpany.     The  secretarf 
the  association  is  Mr.  H.  V.  Bozell,  Norma,  Okla. 
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INNEAPOLIS  GENERAL  ELECTRIC 
COMPANY'S  NEW  POWER  SYSTEM 


n. 


stallation  of  Complete  New   Generating  and   Distri- 
tion    System   Replacing    Station   Destroyed  by  Fire. 

nstruction  Details  and   Equipment    of   Riverside   Generating 
Station,    Main    Street    Distributing    Station    and   Sixth 
Street   Edison   Substation     Data   on   Under- 
ground  Transmission  System. 


rHE  history  and  the  general  arrangement  of  the  new- 
system  of  The  Minneapolis  General  Electric  Com- 
pany were  the  features  of  the  first  part  of  this  ar- 
le.  which  appeared  in  the  issue  of  April  27.     The  main 
nerating  station  of  the  company  was  completely  destroyed 
fire  on  Jan.  6,  191 1,  and  during  the  month  of  September 


ment  of  the  station.  Both  levels  are  fully  graded.  The 
total  amount  of  material  moved  in  dredging,  excavation  and 
grading  at  the  station  lot  was  about  60,000  cu.  yd.  of  earth 
and  clay.  The  house  foundations  for  the  station  required 
the  driving  of  1900  piles  of  an  average  length  of  30  ft. 

A  spur  line  was  built  from  the  main  tracks  of  the  North- 
ern Pacific  Railroad  to  the  station  site.  It  divides  southeast 
of  the  station,  and  the  branches  are  carried  on  two  400- ft. 
trestles  diverging  to  the  boiler-room  and  engine-room  re- 
spectively. The  coal  storage,  consisting  of  five  compart- 
ments with  a  total  holding  capacity  of  10,000  tons,  is  located 
beneath  the  trestles.  A  locomotive  crane  travels  in  the 
trestles  and  feeds  the  coal  into  the  crusher,  from  which  an 
incline  conveyor  takes  it  to  the  overhead  bunkers. 

Another  exterior  feature  is  the  condensing  water  intake. 
The  river  is  wide  but  so  shallow  that  it  was  necessary  to 
dredge  a  channel  10  ft.  deep,  25  ft.  wide  and  1200  ft.  long, 
200  ft.  from  the  shore.  Water  is  drawn  from  this  channel 
tlirough  a  two-part  sluice  box  400  ft.  long  into  a  concrete 


Fig.  6 — Interior  of  Main   Street  Station. 


entire  new  system  described  below  was  placed  in  opera- 
I.  This  system  comprises  a  15,000-kw  generating  sta- 
I,  a  30,000-kw  distribution  station,  a  2000-kw  substation 
9  miles  of  underground  transmission  lines,  for  which 
last  duct  was  laid  on  Aug.  17,  191 1. 

RIVERSIDE   GENERATING   STATION. 

he  lot  on  which  the  Riverside  station  is  located  has  two 
inct  levels.  The  station  is  located  on  the  lower  level 
t  to  the  river,  the  basement  floor  being  9  ft.  above  the 
r  level.  On  the  east  side  of  the  station  there  is  a 
ace  sloping  sharply  up  to  a  level  21  ft.  above  the  I)ase- 


well  by  the  building.     Either  half  of  the  sluice  box  can  be 
scoured  of  sediment  by  shutting  off  the  other  half. 

The  main  generating  equipment  consists  of  two  6ooo-kw 
Allis-Chalmers  steam  turbines,  each  having  a  two-hour  over- 
load rating  of  7500  kw.  Energy  is  generated  at  2300  volts, 
three-phase,  60  cycles,  and  is  conducted  through  2500-kw 
step-up  transformers,  of  which  there  are  six.  The  trans- 
formers are  delta-connected  in  two  groups,  one  for  each 
generator,  and  are  entirely  independent  on  the  low-tension 
side.  The  high-tension  side  of  each  group  is  connected 
through  two  three-phase,  15,000-volt  selector-tvpe  oil 
switches  to  a  double  set  of  busbars  from  which  the  trans- 
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mission    line    draws    its    cncryv.      I.inliinin^    pnjtcclion    is  llic  turbines  carry   175  lb.  of  steam  superheated  to  12 

alTordctl  by   electrolytic  arresters.     There  are  two   loo-kw  dej,'.     There  are  two  surface  condensers  equipped   with 

turbine-driven   e.xciters.      The  electrical   machinery   is  con-  centrifuj^al,  turbine-driven  hot  well  pumj),  an  enjjine-drive 

trolled    i)y    a    panel-type    remote-control    (jeneral    b.lectric  centrifu^^al    eirculatinj^    pump    and    a    dry    vacuum    jiumj 

switchboard   i)laced   in   tlie   jjallery.     The   main   oil   switches  Steam  is  supplied  bv  ten  ^)oo-h|)   I'abeock  &  \Vilcr)x  boiler 


Fig.   7 — Turbine-Room    Basement,    Riverside  Station. 

are  motor-driven  and  arc  placed  in  a  switch  compartment  on 
the  switchboard  gallery.  They  are  actuated  by  a  system  of 
control  circuits  energized  by  a  5-kw  motor-generator  set, 
relayed  by  a  storage  battery.  The  generator  voltage  is 
controlled  by  means  of  a  Tirrill  regulator. 


Fig.    9 — Boiler    Auxiliaries    In    Turbine-Room    Basement. 

with  Foster  superheaters  attached.  The  draft  is  furnish< 
by  a  20o-ft.  brick  stack  with  an  inside  diameter  at  the  t( 
of  13.5  ft.  All  of  the  steam  auxiliaries  are  piped  to 
Cochrane  feed-water  heater  placed  above  the  boilers.  W- 
cox    water    weighers    weigh    the    boiler-feed    water.      Tl 
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L   Storage  battery   for   switch   operation. 
\'  Exciter  and   generator  field 
and  circuit-breaker  panels. 
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A  6000-kw    turbo-generators. 
B  Surface   condensers. 
C  Exciters. 

D  Circulating  pumps. 


("r  Busbar  compartments. 
1£  Oil   switches. 

T  Transformers. 
K   Switchboard. 


Fig.  8 — Section  of  Engine  Room  of  Riverside  Station. 


Use  is  made  of  the  conduit  system  embedded  in  the  con-  boiler-feed  and  low-service  pumps  are  in  the  engine-nj 

Crete  floor  for  all  emfs  up  to  2300  volts.     All   13,200-volt  basement  and  are  all  of  the  high-speed,  turbine-driven  (J 

buses  and  w-ires  are  carried  on  porcelain  insulators  with  trifugal  type  with  the  exception  of  one  motor-driven,  Ij 

continuous  concrete  barriers  between  phases.  service  centrifugal  pump.     The  turbines  were  furnishecj 
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:  Terry  Turbine  Company  and  the  pumps  by  the  Jones-  The  floor  of  the  wheel  i)its  lies  28  ft.  below  the  basement 

le  Iron  Works.  floor  in  an  excavation. 

rhe  progress  in  the  construction  of  the  Riverside  station,  There  are  one  1400-hp  and  two  850-hp  S.  Morgan  Smith 

:ing  the  principal  steps,  follows:     Ground  was  broken  on  waterwheels    with    Lombard    governors.      These    machines 

b.  27;  pile  driving  was  completed  on  March  30;  erection  were  a  part  of  the  original  equipment  in  the  Main  Street 
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Fig.  10 — Plan  of  the  Main  Street  Station. 


Steel  was  begun  on  March  28  and  completed  on  May  3; 

walls  were  completed  May  20;  the  structure  was  roofed 
May  23 ;  the  boiler  settings  were  begun  May  25 ;  the  first 
load  of  electrical  equipment  arrived  June  23 ;  fires  were 
"ted  July  11;  turbine  No.  i  was  put  under  load  July  20; 

last  part  of  turbine  No.  2  arrived  Aug.  28;  turbine  No.  2 
>  in  regular  operation  Sept.  5. 

MAIN   STREET   DISTRIBUTING   STATION. 

'he  building  is  190  ft.  long  by  /t,  ft.  wide  and  the  equip- 
it  is  carried  on  five  different  levels.  On  the  main  floor 
the  center  line  of  the  building  are  one  looo-kw  and  two 
-kw,  13,200  volt,  three-phase,  60-cycle  alternators,  with 
ividual  rope  drives  to  waterwheels  located  below,  and 
300-kw  motor-generator  sets  with  550-volt  direct-cur- 


station  not  destroyed  by  the  fire,  but  have  been  practically 
rebuilt  with  new  runners,  new  sheaves,  etc. 

The  underground  transmission  line  enters  the  building  in 
one  of  the  lower  compartments  of  the  basement,  from 
which  at  intervals  each  transmission  circuit  is  carried  up 
to  its  appropriate  double  set  of  three-phase  oil  switches  on 
the  main  floor,  and  thence  down  again  to  the  station  busbars, 
which  are  located  in  the  two  upper  compartments  of  the 
basement.  These  busbars  are  completely  protected  by  an 
extensive  barrier  construction  separating  the  phases.  The 
remaining  compartment  on  the  basement  level  contains  the 
lightning  protective  apparatus,  the  connection  to  the  trans- 
mission circuits  being  carried  through  openings  in  the 
division  wall.  The  main  switchboard  is  of  the  remote-con- 
trol General  Electric  panel  type,  and  the  panels  are  forty- 


Fig.    11  —  Longitudinal   Section    of   Main    Street   Station. 


generators  and  2300-volt,  three-phase,  60-cycle  motors, 
ler  the  main  floor  is  a  basement  separated  on  the  high- 
lion  side  by  a  division  wall  and  mezzanine  floor  into 
"  compartments  running  the   full  length  of  the  station. 


nine  in  number.  There  is  rooin  in  the  present  switchboard 
aisle  for  nearly  double  the  present  number  of  switchboard 
panels,  and  the  number  of  high-tension  and  low-tension 
switches  and  circuits  can  be  similarly  increased.     The  high- 
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tension  switches  arc  gruupcd  in  two  rows  uii  tlic  main  lloor 
to  correspond  to  the  double  bus  system  beneath.  They  are 
of  the  "H-^"  (ieneral  ICIcctric  remote-control  type  operated 
by  a  5  kw,  iio-voU  motor-j^enerator  set  relayed  by  a  storage 


Fig.    12 — North    Gallery    in    Main    Street   Station. 

battery.  Nineteen  switches  are  installed  at  the  present  time, 
and  there  is  space  for  increasing  the  total  number  to  sixty- 
four,  forming  in  the  ultimate  extension  a  complete  double 
bus  system. 

The  2300-volt  switches  are  placed  in  the  south  gallery 
above  the  main  floor  and  are  all  of  the  General  Electric 
"K-12"  remote-control,  solenoid-operated  type.  They  are 
mounted  on  iron-pipe  framework  with  the  disconnecting 
switches,  choke  coils,  instrument  transformers,  etc.     Back 


Fig.    13 — Plan    of   Sixth    Street    Substation. 

of  each  single-phase  feeder  switch  in  circuit  with  it  and  con- 
trolling the  feeder  line  is  placed  a  group  of  automatic  induc- 
tion feeder  regulators  which  maint?in  a  constant  voltage  on 
the  lighting  circuits. 

The  arc-lighting  system  is  installed  in  the  north  gallery 
and  consists  of  twelve  General  Electric  luminous  arc  recti- 


fiers, together  wilii  tub  transformers,  each  set  feeding  en 
ergy  to  100  arc  lamps.  There  is  room  for  ten  additicjna; 
sets.  The  transformer  equipment  consists  of  six  1000  kw 
13,200  to  2300-volt  transformers  delta-connected  in  tw( 
sets. 

There  are  four  incoming  caiiles  of  30(j()-kw  rating  ead 
from  a  slep-dcjwn  substation  at  the  city  limits  supplied  b) 
the  Taylor's  Falls  plant  and  two  5000-kw  cables  from  tbi 


Fig.    14 — Interior  of  the  Sixth   Street  Station. 

Riverside  station,  which,  coupled  with  the  2200-kw  in  gei 
crating  equipment,  makes  a  total  of  19,200  kw  available  c 
the  high-tension  busbars.  The  feeders  on  the  2300-vo 
buses  are  as  follows:  Four  looo-kw,  three-phase  feede 
for  the  city  motor  circuits;  nine  200-amp,  single-phase  feei 
ers  for  the  city  lighting  circuits;  one  6oo-kw,  three-pha: 
feeder  for  the  arc  rectifier  sets,  and  two  300-kw  feeders  h 
the  motor-generator  sets.  The  feeder  rating  of  the  Ma 
Street  distributing  station  is  therefore  30,000  kw. 

The  construction  of  the  Main  Street  station  progresS( 


Fig.  15 — Section  of  Sixth  Street  Substation. 

as  follows:  On  April  i  the  ruins  were  turned  over  to  I 
constructing  engineers ;  the  site  was  cleared  and  excavati 
begun  on  April  10;  erection  of  steel  w^as  begun  on  April 
and  completed  on  May  9;  the  walls  and  roof  were  co 
pleted  on  June  9;  the  main  hvdraulic  machinery  was 
stalled  on  June  21  ;  the  station  was  connected  to  the  Riv 
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:e  station  on  June  27,  and  the  main  electrical  machinery 
s  installed  Aug.  11. 

SIXTH   STREET  EDISON   SUBSTATION. 

This  building  is  66  ft.  by  88  ft.  and  62  ft.  high  above  the 
tin  floor.  It  contains  a  basement  and  generator  floor,  a 
llery  floor  and  a  battery  floor.     The  main   floor  carries 

0  looo-kw  General  Electric  motor-generators  with  13,000- 
It,  three-phase,  60-cycle  synchronous  motors  and  shunt- 
)und,  commutating-pole  125-voIt  and  250-volt,  three-wire 
•ect-current  generators.  On  this  floor  there  is  also  a 
ttery  booster  set  consisting  of  a  direct-current  motor  con- 
cted  to  two  direct-current  generators  designed  to  charge 
[50-cell  battery  from  a  250-volt  bus.  Each  generator  has 
rated  continuous  output  of  11 50  amp  at  85  volts.  The 
lin  switchboard  is  placed  on  the  generator  floor  and  has 
enty-one  active  panels  controlling  respectively  two  5000- 
',  13,000-volt,  three-phase  lines,  two  lOoo-kw  motor-gen- 
itors,  a  150-cell  storage  battery,  a  booster  set  and  twenty 
"ect-current  feeder  circuits.  The  high-tension  panels  and 
;  direct-current  panels  for  the  motor-generators  are  of 
s  remote-control  type  furnished  by  the  General  Electric 
»mpany  and  similar  to  those  installed  at  Main  Street  and 
verside. 

The  high-tension  switches  and  bus  structure  are  of  the 
me  type  as  in  other  stations  with  the  same  extensive 
;thod  of  protection.     The  high-tension  tie  lines  from  the 

1  Edison  substation  and  the  Main  Street  station  are 
ought  into  a  high-tension  compartment  located  on  the 
rth  side  of  the  basement,  and  directly  above  on  the  main 
ichinery  floor  are  placed  the  high-tension  switches,  with 
e  exception  of  two  high-tension  switches  used  for  apply- 
y  half  voltage  in  starting  the  motor-generators,  which  are 
iced  in  the  basement. 

The  storage-battery  room  is  made  thoroughly  acid-proof 
th  concrete,  asphalt  and  tile,  no  exposed  metal  being  per- 
itted  anywhere.  The  floor  was  designed  for  a  load  of 
o  lb.  per  square  foot.  The  battery  was  supplied  by  the 
ectric  Storage  Battery  Company.  It  contains  150  ele- 
snts  placed  in  two  banks  in  lead-lined  wooden  tanks  sup- 
irted  on  porcelain  insulators.  Voltage  regulation  is  se- 
red  by  four  twelve-point  regulating  switches,  two  on  each 
ie  of  the  system  and  each  capable  of  carrying  8000  amp 
ithout  undue  heating.  These  switches  are  located  in  a 
parate  compartment  of  the  battery-room  protected  from 
id  vapors  given  off  by  the  batteries.  The  rating  of  the 
ttery  is  5250  amp  for  one  hour,  10,500  for  twenty  minutes, 
15,750  amp  for  ten  minutes. 

The  excavation  for  this  station  was  begun  on  April  6, 
e  walls  and  roof  were  completed  on  June  27,  and  the  main 
achinery  was  installed  on  Aug.  20. 

UNDERGROUND  TRANSMISSION   LINE. 

The  amount  of  conduit  laid  is  23,306  trench-feet  divided 
'  seventy-three  manholes  into  sections  varying  in  length 
om  200  ft.  to  400  ft.  The  ducts  for  the  cables  are  formed 
■  glazed  vitrified  tile  with  3.5-in.  square  bore.  All  sections 
"e  incased  in  concrete  walls  at  least  3  in.  thick,  and  the 
irth  cover  over  the  conduit  is  3  ft.  Some  of  the  manholes 
■e  of  brick  and  some  of  concrete.  In  the  total  of  seventy- 
iree  there  are  fifty-six  straightway  manholes,  eight  corner 
anholes,  four  three-way  and  one  four-way  manhole.  Ex- 
ivation  for  the  underground  line  was  begun  on  April  27. 
he  last  manhole  was  completed  on  Aug.  6  and  the  last  duct 
id  on  Aug.  17. 

In  the  execution  of  this  contract  The  Minneapolis  General 
lectric  Company  was  represented  by  Mr.  A.  W.  Leonard. 
s  manager,  with  Mr.  W.  H.  McGrath,  assistant  manager, 
cting  especially  with  regard  to  the  more  technical  details 
f  the  work.  The  engineering  and  construction  were  car- 
ied  out  by  the  Stone  &  Webster  Engineering  Corporation, 
f  Boston,  constructing  engineers,  represented  by  Mr. 
V^alter  Goodenough  as  construction  superintendent. 


ADJUSTABLE-SPEED  MOTORS.— L 

The  Principles,  Types    and    Characteristics  of  Direct- 
Current  Motors  for  Industrial  Service. 


By  Alexander  Dawes  DuBois. 

FOR  the  individual  motor  drive  of  many  of  the  metal- 
working  machine  tools  and  other  machines  requiring 
changes  of  speed  a  direct-current  adjustable-speed 
system  in  some  form  is  essential  to  the  maximum  economy 
of  production.  There  are  a  number  of  adjustable-speed 
motors  on  the  market  based  upon  different  principles  of 
speed  control  and  representing  various  forms  of  design. 
In  order  to  choose  the  equipment  best  adapted  to  the  re- 
quirements of  a  given  shop  or  a  given  machine  it  is  neces- 
sary to  have  a  clear  understanding  of  the  principles  in- 
volved in  the  variation  of  motor  speed  and  the  torque  speed 
characteristics  inherent  in  the  several  methods  of  control. 

The  speed  of  any  motor  is  necessarily  such  that  the 
counter  emf  generated  in  the  armature  will  fall  short  of 
balancing  the  applied  emf  of  the  line  by  just  sufficient  volt- 
age to  force  the  required  current  through  the  resistance 
of  the  armature.  The  required  current  referred  to  is  that 
current  necessary  to  produce  the  torque  imposed  by  the 
load  on  the  motor.  If  the  speed  should  for  an  instant  fall 
below  the  value  above  specified  the  counter  emf  would  de- 
crease, allowing  more  current  to  pass  through  the  arma- 
ture, thus  producing  torque  in  excess  of  the  load,  which 
would  accelerate  the  motor  to  the  required  speed.  Thus 
the  motor  automatically  adjusts  its  speed  to  a  certain  value 
which  it  maintains  so  long  as  the  conditions  are  unaltered. 

If  the  voltage  impressed  at  the  armature  terminals  be 
increased,  other  conditions  remaining  constant,  the  counter 
emf  must  automatically  increase  to  prevent  greater  cur- 
rent in  the  armature,  and  therefore  the  armature  must 
rotate  at  higher  speed.  This  is  evident  by  supposing  the 
speed  to  remain  unchanged  and  considering  the  conse- 
quences. The  greater  voltage  would  cause  greater  arma- 
ture current,  thus  producing  torque  in  excess  of  the  load, 
which  would  necessarily  result  in  acceleration.  By  chang- 
ing the  impressed  armature  voltage  it  is,  therefore,  possible 
to  change  the  speed  of  a  motor. 

If  the  flux  density  of  the  magnetic  field  of  the  motor 
be  decreased,  other  conditions  remaining  constant,  the 
armature  is  compelled  to  run  at  higher  speed  in  order  to 
generate  the  required  counter  emf.  If  it  did  not  do  so  the 
reduced  counter  emf  brought  about  by  weakened  field 
would  admit  greater  current  into  the  armature,  thus  bring- 
ing about  acceleration.  This,  then,  is  a  second  method  of 
varying  the  speed. 

The  total  counter  emf  is  the  sum  of  the  emfs  of  all  the 
separate  armature  conductors  in  series.  If  fewer  conduc- 
tors are  in  series,  each  must  generate  a  greater  emf  in 
order  to  produce  the  same  total.  If  the  number  of  arma- 
ture conductors  in  series  in  a  given  motor  be  reduced, 
other  conditions  remaining  constant,  the  speed  of  the 
motor  must  increase  in  order  to  maintain  the  required 
counter  emf.     Here  is  a  third  method  of  speed  variation. 

These  three  devices  are  the  only  possible  means  by  which 
the  speed  of  a  direct-current  motor  can  be  varied. 

Since  the  speed  varies  directly  as  counter  emf  and  in- 
versely as  the  field  flux  and  number  of  armature  con- 
ductors in  series,  one  may  write 

Where  P' =  speed   (in  some  undetermined  unit). 

c  =  counter  emf  =  a  function  of  impressed  emf. 
Y  =  number    of    active    armature    conductors    in 

series   from  brush   to  brush. 
$  =  effective  field  flux. 
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The  counter  ciiif  c  -^  L  ~  IR^  and  is  so  nearly  equal  to  the 
uiiprcssed  voltage,  E,  that  it  is  approximately  correct,  for 
the  present   purpose,  to  write 

It  IS  connnercially  feasible  to  vary  any  one  of  the  factors 
E,  <Jf  or  Y  as  a  means  of  producing  variable  speed;  in  fact, 
the  variation  of  each  of  these  factors  has  been  made  the 
basis  of  several  different  types  of  motors  which  are  being 


motor  terminals.  The  three-wire  system,  the  various  sys- 
tems of  inultiiile  voltage,  ordinary  armature  rlieostatic  con- 
trol and  several  motor-generator  schemes  arc  used  in  tlieii 
respective  fields  oi'  application. 

rNSKKTINC    KESISTANCE    IN    AKMATURK    CIRCUIT. 

The  simplest  method  of  varying  the  voltage  impressed 
upon  the  armature  is  by  means  of  a  regulating  rheostat 
in  the  armature  circuit.  Assuming  constant  line  voltagt 
/'.,  and  remembering  that 


TABLE     I, CLASSIFICATION     OF     DIRECT-CURRENT     ADJUSTABLE    SPEED    MOTORS. 


Basic  Principle  of  Speed 
Control. 


General  Method. 


Specific  Method. 


Energy  Supply  System 


,,  f  Three-wire   system,    equal   voltaKes. 

,„,  „      .  ,  I  ^-onnectinR  to  circuits  of  different  voltages.  S  Multiple  voltage,  3 -wire,  unequal  voltages. 

CE)  By  changing  voltage  I  (  Multiple  voltage.  4-wire  system, 
impressed     on     ar  -!  Resistance  in  armature  circuit. 

mature.  f  Motor-generator  system.     ' 

^Auxiliary  motor-generators.  <  Boost-and-retard  system. 

I  Teaser  system. 


-  f  Standard  motors. 

Shunt-field  control  (by  resistance  in  field     ■<  Compensated  motors. 

(.  Interpole  motors. 


♦)    By    changing    field^ 
magnetism. 


circuit). 
Varying  reluctance  of  magnetic  circuit. 
^Shunting  part  of  field  current. 


(Y)   By  changing  num- 
ber of  conductors  in  f  Series-parallel  control, 
series    from    brush-< 
to  brush.  (changing  number  of  poles. 


Moving  poles  radially. 

Moving  armature  longitudinally. 


(Used  with  series  motors). 
(Double-commutator  motors). 
(Obsolete.) 


Three-wire  system,  using  three  wirc^s. 
Multiple  voltage,  using  three  wints 
Multiple   voltage,   using  four  wires. 


Single  voltage,  using  two  wires. 


or  have  been  used  in  commercial  practice.  In  the  accom- 
panying chart  (Table  I)  the  commercially  applied  meth- 
ods of  speed  control  are  classified  in  accordance  with  the 
basic  principles  upon  which  they  are  founded,  and  on  the 
right  of  the  chart  they  are  also  referred  to  the  requisite 
systems  of  energy  supply.  In  discussing  these  methods  of 
speed  control  in  detail  the  arrangement  of  the  chart  will 
be  followed,  taking  up  each  method  in  its  relation  to  the 
fundamental  principle  involved.  The  four  systems  of 
supply,  namely,  single  voltage,  equal-voltage  three-wire, 
unequal-voltage  three-wire,  and  four-wire  multi-voltage, 
will  be  described  in  connection  wi<^h  the  methods  of  control 
to  which  they  apply. 

SPEED      ADJUSTMENT      BY      CHANGING      EMF      IMPRESSED      ON 
ARMATURE. 

It  has  .been  shown  that,  with  other  conditions  constant, 
the  speed  of  a  given  motor  must  vary  directly  as  its  coun- 
ter emf.  The  counter  emf  is  equal  to  the  voltage  impressed 
upon  the  armature  minus  the  IR  drops  in  the  armature 
and  brushes.  Since  the  armature  and  brush  drops  are 
relatively  very  small  any  change  in  the  voltage  impressed 
upon  the  armature  terminals  will  produce  a  nearly  propor- 
tional change  in  speed. 

Speed  variation  by  this  method  does  not  change  the  full- 
load  torque  which  the  motor  is  capable  of  exerting,  since 
rated  torque  depends  only  upon  field  flux  and  rated  arma- 
ture current.  Hence  the  methods  depending  upon  this 
principle  of  control  are  inherently  constant-torque  meth- 
ods and  are  properly  adapted  to  loads  in  which  the  torque 
remains  constant  regardless  of  the  speed.  Pumps,  hoists 
and  printing  presses  are  examples  of  such  loads. 

The  normal  speed  of  the  motor  is  the  maximum  speed  of 
its  range,  the  maximum  employed  voltage  being  that  for 
which  the  motor  is  designed,  and  the  natural  speed  changes 
being  downward  from  normal  speed  to  zero.  Since  torque 
remains  constant,  the  available  power  output  varies  directly 
as  the  speed.  A  motor  to  give  constant  horse-power  by 
these  methods  through  a  range  of  2  to  i  must,  therefore, 
be  twice  as  large  as  a  motor  to  deliver  the  same  horse- 
power at  the  maximum  speed  only,  and  for  a  range  of  4 
to  I  it  will  be  four  times  as  large  as  necessary  at  the  high- 
est speed. 

There  are  several  methods  of  changing  the  emf  at  the 


E  =  e  +  IRa-\-IRi>  +  IRx. 
where 

e  =  counter  emf. 

/  =  armature  current. 

Ra  =  resistance  of  armature. 

Rj,  =  resistance   of  brushes  and  contacts. 

Rx  =  resistance  of  rheostat. 

It  is  seen  that  if  the  ohmic  drop  IRx  be  increased,  e  mus 

be  decreased  in  order  to  maintain  the  equality.     The  r< 

duction  of  counter  emf  takes  place  through  a  proportion! 

reduction  of  speed. 

Inherent  Regulation. — The  voltage  at  the  armature  tei 
minals  is  equal  to  the  line  voltage  minus  the  IR  drop 
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Fig.    1 — Speed    Curve    for    Armature    Rheostatic    Control. 

the  rheostat.  Any  change  of  load,  with  its  accompanyu 
change  of  armature  current,  will  cause  a  change  of  ^ 
drop  in  the  rheostat  and  therefore  a  change  in  the  terij 
nal  voltage  at  the  motor.  The  speed  of  the  armature 
change  in  order  to  meet  this  new  requirement  of  volts 
The  result  is  that  very  great  speed  changes  are  brouj 
about  by  fluctuations  in  the  load,  especially  when  the  ccf 
troller  is  set  for  low  speeds.  Fig.  i,  which  shows  grap' 
cally  the  relation  of  speed  to  torque  for  four  different  s- 
tings  of  the  controller  of  a  certain  motor,  indicates  al> 
glance  the  poor  regulation  when  much  resistance  is  in  c;- 


[ay  i8,  1912. 


ELECTRICAL     WORLD 


1065 


lit.  Referring,  for  example,  to  the  controller  setting  rep- 
jsented  by  curve  b,  and  assuming  the  load  to  be  reduced 
hile  running  from  rated  torque  to  one-fourth  rated 
irque,  it  is  seen  that  the  speed  will  rise  from  approxi- 
ately  410  r.p.m.  to  750  r.p.m.  Such  a  change  might  be 
■ought  about  by  a  reduction  of  the  cut  taken  by  a  machine 
lol  and  in  such  a  case  would  endanger  both  the  work  and 
le  tool. 

Efficiency. — If  the  motor  operates  at  constant  torque, 
le  output  will  be  directly  proportional  to  the  speed. 
Iso,  the  armature  current  will  be  constant  to  produce 
)nstant  torque,  and  if  the  line  voltage  remains  unchanged 
le  input  to  the  combination  of  motor  and  rheostat  will 
J  constant  and  equal  to  J tE,  where  It  -=  total  motor  cur- 
:nt  and  E  —    line  voltage. 

output  output 

input  ""  a  constant  ' 
ut  the  output  varies  as  the  speed  (neglecting  variation 
:  the  stray  power  loss  with  the  speed),  therefore  the  effi- 
ency  varies  approximately  with  the  speed,  as  shown  by 
,e  straight  lines  of  Fig.  2.  It  is  sufficient  for  ordinary  pur- 
)ses  to  determine  the  efficiency  at  one  speed  and  draw  a 
raight  line  through  the  point  thus  found  and  the  origin, 
he  efficiency  referred  to  is,  of  course,  that  of  the  motor 
us  the  controller  and  not  of  the  motor  alone,  and  the  ex- 
nple  is  based  upon  constant  torque  at  all  speeds.  Should 
le  character  of  the  load  be  such  that  the  torque  will  de- 
ease  with  decreasing  speed  the  power  lost  in  the  rheostat 
ill  be  of  much  less  importance. 


Efficiency  of  combination 
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by  connecting  their  armature  terminals  to  circuits  of  dif- 
ferent potentials,  may  be  broadly  termed  "multiple-volt- 
age" systems.  There  are  in  use  three  systems  which  come 
under  this  heading: 

(i)  A  three-wire  system  in  which  the  neutral  or  "third 
wire"  is  maintained  at  a  potential  midway  between  the 
potentials  of  the  other  two  wires.  This  will  be  referred  to 
as    "the    equal-voltage,    three-wire    system." 

(2)  A  three-wire  system   with   unequal   voltages,   and 

(3)  A  four-wire  system  with  unequal  voltages. 

A  five-wire  system,  although  quite  possible,  is  mani- 
festly undesirable  and  has  not,  and  probably  will  not, 
come  into  commercial  use. 

The  "equal-voltage  three-wire  system  '  will  give  two 
variations  of  speed;  the  "unequal"  three-wire  system  three 
variations,  and  the  four-wire  system  six  variations  by 
voltage  control  alone.  By  properly  combining  multiple- 
voltage  and  field  control  the  minimum  size  of  standard 
motor  without  special  variable-speed  design  can  be  used 
to  produce  constant  power  throughout  a  given  range  of 
speed.  In  order  to  use  the  smallest  possible  motor  for 
constant  output  at  all  speeds  the  field  weakening  on  highest 
voltage  should  be  carried  to  a  point  where  the  safe  rating 
of  the  motor,  due  to  its  sparking  limitations,  is  just  equal 
to  its  rating  on  full  field  and  lowest  voltage  due  to  heating 
limitations. 

Three-Wire  System  with  Equal  Voltages. — The  three- 
wire  equal-voltage  system   for  adjustable-speed  work  is  iiT 
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<  Of  Rated  Speed 
ig.    2 — Efficiency    Curves    for     Armature 
Rheostatic     Control. 

This  method  of  control  has  its  largest  field  of  usefulness 
1  the  operation  of  series  motors  for  cranes,  hoists  and 
lilways,  but  it  may  also  be  considered  suitable  for  use 
■ith  either  shunt,  series  or  compound  motors  for  the  control 
t  pumps,  fans,  blowers  or  any  other  machines  in  which  the 
Dwer  demand  decreases  rapidly  with  decrease  of  speed. 

The  limitations  of  the  method  are  such  as  to  render  it 
holly  unsuited  for  general  adjustable-speed  service  in 
lops.  These  limitations  may  be  briefly  summarized  as 
)llows : 

1.  If  the  motor  load  varies,  that  portion  of  the  voltage 
hich  is  lost  in  the  rheostat  is  altered,  and  this  changes  the 
)eed  of  the  motor,  producing  exceedingly  poor  regulation. 
he  motor  will  slow  down  under  heavy  loads. 

2.  The  efficiency  is  very  low  at  low  speeds  because  that 
ercentage  of  the  total  voltage  which  is  lost  in  the  rheostat 
^presents  an  equal  per  cent  complete  loss  of  power. 

3.  The  rheostat  necessary  to  dissipate  so  much  wasted 
ower  is  bulky  and  could  not  be  mounted  near  the  motor, 
'here  space  is  limited. 

CONNFXTING    TO     CIRCUITS    OF    DIFFERENT    VOLTAGES. 

All  methods  of  distribution  which  employ  more  than  two 
■ires,  affording  more  than  one  voltage  and  thereby  en- 
bling  standard  motors  to  be  operated  at  different  speeds 


-'dO  V. 
Main  Goiicrator 


Equal-Voltage    Three-Wire 
System. 


Jtain  Gcnenitof 

Fig.  4 — Equal- Voltage  Three-Wire  System 
with    Three-Wire    Generator. 


several  respects  a  compromise  betw-een  the  single-voltage 
systems  and  the  more  elaborate  systems  of  multi-voltage. 
It  has  long  been  in  use  as  a  standard  system  of  distribution 
for  lighting,  and  in  this  role  is  well  known  as  the  Edison 
three-wire  system. 

In  its  adaptation  to  motor  drive  the  distribution  system 
consists  of  three  wires  which  are  led  to  every  adjustable- 
speed  motor.  The  generator  may  be  either  a  standard 
machine  with  a  separate  balancer  set,  as  shown  in  Fig.  3, 
or  it  may  be  a  three-wire  generator,  one  type  of  which  is 
indicated  in  Fig.  4.  There  are  several  types  of  three- 
wire  generators  depending  upon  the  action  of  an  auto- 
transformer  to  maintain  a  balance  of  emf  in  the  two  halves 
of  the  generator  armature.  The  generator  shown  in  Fig. 
4  is  a  standard  machine  with  the  addition  of  slip  rings, 
which  are  connected  to  the  armature  windings,  and  which 
lead  out  through  brushes  to  the  terminals  of  an  auto- 
transformer.  The  middle  point  of  the  auto-transformer 
winding  is  connected  with  the  neutral  wire  of  the  three- 
wire  system.  By  this  device  it  is  possible  to  dispense  with 
the  usual  balancer  set.  Two-commutator  generators  have 
been  used  to  supply  three-wire  systems  without  balancer 
sets,  but  they  are  practically  obsolete   for  this  purpose. 

In  the  three-wire  systems  as  most  commonly  employed 
for  motor  service  a  balancer  set  is  installed  to  maintain  the 
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balance  of  voltayc.  Iliis  balancer  need  not  be  in  the  yen- 
crating  station;  a  is  nsnall^  located  near  the  center  of 
ilistribnfion  for  the  adjiistablf-speed  motors.  The  enifs 
at  the  motors  are  nsnally  jjo  volts  between  outside  wires 
and    111)  volts  between  each  outside  wire  and  the  neutral. 

I  he  motor  field  coils  are  coiuiected  across  the  220-volt 
circuit,  the  necessary  variation  of  excitation  being  secured 
by   means  of  a  field  circuit  rheostat  in   the  usual  manner. 

Ihe  armature  is  operated  on  110  volts  for  the  low  speeds 
and  220  volts  for  the  high  speeds.  The  normal  range  of 
speed  is  4  to   i. 

In  order  to  trace  the  several  steps  in  the  speed  adjust- 
ment on  this  system,  assume  that  a  given  motor  is  required 
to  operate  at  a  speed  ranging  from  300  r.p.m.  to  1200  r.p.m. 
Let  the  motor  selected  for  this  service  be  a  standard  220- 
volt  motor  with  a  normal  speed  of  600.  The  motor  is  first 
started  by  connectirg  its  field  coils  to  the  220-volt  circuit 
without  resistance  and  its  armature  to  one  of  the  no-volt 
circuits  with  the  starting  rheostat  in  series.  The  first  few 
steps  of  the  contrdler  serve  merely  to  cut  the  starting 
rheostat  out  of  cin  ^lif  and  to  bring  the  motor  up  to  the 
minimum  speed  of  is  working  range.  Now  the  field  flux 
of  the  motor  has  its  full  value,  but  the  armature  has  im- 
pressed upon  it  only  half  of  its  normal  voltage,  hence  the 
speed  is  half  of  the  normal,  which  in  the  present  example 
is  300   r.p.m. 

^  The  speed  is  next  increased  by  inserting  resistance  in  the 
field  circuit  until  a  speed  of  600  r.p.m.  has  been  attained. 
This  is  the  normal  speed  of  the  motor — the  speed  at  which 
it  is  built  to  opeiate  at  220  volts  with  normal  field  excita- 
tion— and  hence  is  the  speed  at  which  it  will  run  if  the 
armature  terminals  be  transferred  to  the  220-volt  circuit 
and  the  field  simultaneously  increased  to  full  strength. 
This  is  the  change  next  accomplished  by  the  controller.  It 
cuts  out  all  field-circuit  resistance  and  at  the  same  time  con- 
nects the  armature  to  the  outside  wires.  The  field  flux 
will  not  come  to  full  strength  instantly  because  of  self- 
induction,  and  a  resistance  is  therefore  placed  in  circuit 
with  the  armature  during  the  period  of  transition;  it  is  in 
circuit  for  a  very  short  interval  only.  The  motor  is  now 
running  with  full  field  flux  and  with  220  volts  impressed  on 
the  armature.  On  the  last  steps  of  the  controller  the,  field 
flux  is  decreased  until  the  speed  reaches  1200  r.p.m.  By 
this  means  a  speed  range  of  4  to  i  is  obtained  with  the 
standard  type  of  shunt-wound  motor  without  resorting  to 
a  motor  of  excessive  size.  The  changes  from  one  voltage 
to  the  other  and  the  variation  of  the  field-circuit  resistance 
are  accomplished  by  a  single  controller,  usually  of  the  drum 
type ;  it  is  of  moderate  size  and  of  simple  construction  as 
compared  with  multi-voltage  controllers,  but  more  com- 
plicated and  subject  to  disorder  than  controllers  for  purely 
shunt-field  control. 

If  the  driven  machines  are  such  as  to  require  constant 
power  with  varying  speed  the  motors  must  be  so  rated  that 
they  will  deliver  their  rated  output  at  all  speeds  through- 
out the  range.  On  this  basis  they  can  deliver  about  twice 
their  rated  horse-power  on  the  high  voltage  at  full  field 
strength.  As  an  example,  assume  that  a  certain  machine 
requires  7.5  hp  throughout  a  speed  range  of  4  to  i  and 
let  the  speeds  required  of  the  motor  be  from  300  r.p.m.  to 
1200  r.p.m.  On  the  three-wire  system  this  motor  will  be  a 
15-hp,  220-volt  motor  designed  for  600  r.p.m.  It  will  be 
standard  in  all  respects,  but  must  have  suitable  commutating 
constants.  On  no  volts  with  full  field  it  will  develop  7.5 
hp  and  will  run  at  300  r.p.m.  On  the  same  circuit  with 
weak  field,  so  that  the  speed  is,  say,  520  r.p.m.,  it  will  still 
develop  about  7.5  hp  if  the  machine  has  good  commutating 
characteristics.  At  220  volts  with  full  field  strength  it  is 
a  15-hp  motor  operating  at  600  r.p.m.  Therefore  only 
half  load  is  required  of  the  motor  at  220  volts,  and  when 
the  field  is  weakened  to  half  strength  to  give  maximum 
speed  the  motor  is  required  to  commutate  only  half  its 
normal  current. 


.Speed  rcgulalion  on  the  three-wire  system  is  much  bet- 
ter than  with  the  four-wire  multi-voltage  .systems,  but  is 
lUJt  so  good  as  with  a  single-voltage  .system  using  all-fieKl 
control.  This  is  due  to  the  fact  that  the  IK  drop  thnmgli 
the  armature  and  other  resistances  is  a  greater  per  cent 
of  the  total  impressed  voltage  when  running  on  the  icnvcr 
voltage.  The  effect  of  lowering  the  voltage  where  con- 
stant power  is  required  is  twofold;  not  only  is  the  tf)tal 
voltage  cut  in  half,  but  the  current  required  for  the  given 
output  is  doubled;  hence  the  JR  drop  is  doubled  ancl  the 
percentage  drop  (over  that  which  will  obtain  for  the  same 
motor  on  the  higher  voltage)  is  quadrupled.  It  should  be 
pointed  out,  however,  that  the  normal  current  on  the  high 
voltage  is  only  half  that  for  which  the  standard  motor  was 
designed. 

The  efficiency  of  the  motors,  as  well  as  of  the  entire 
system,  is  fairly  satisfactory.  On  the  low  voltage  the 
motors  operate  under  full-load  conditions  with  corre- 
sponding efficiency,  which  decreases  but  slightly  as  the 
speed  is  increased  by  field  control.  On  the  high  voltage 
the  motors  are  under  the  condition  of  half  load,  at  which 
point  the  efficiency  is  only  fairly  good. 

The  efficiency  of  transmission  on  the  three-wire  system 
is  high,  because  practically  all  the  energy  is  transmitted 
at  maximum  voltage.  In  other  words,  an  important  fea- 
ture of  the  system,  and  one  which  affects  efficiency,  as 
well  as  regulation,  is  the  very  small  unbalance  to  which  it 
is  subject  when  properly  installed.  Since  the  voltages  on 
both  sides  of  the  neutral  are  the  same  the  motors  can  be 
installed  so  that  half  of  them  will  have  their  low-voltage 
connections  on  one  side  of  the  system  and  half  of  them 
on  the  other  side.  In  this  way  the  percentage  of  unbalance 
on  the  system  can  be  kept  much  smaller  than  is  possible 
with  unequal  voltage  systems.  The  constant-speed  motors 
are  connected  across  the  outside  wires  and  do  not  affect 
the  balance  of  the  system.  Lighting  service  is  available 
from  the  same  mains  with  the  advantages  which  attach 
to  a  three-wire  lighting  system.  The  lamps  are  equally 
distributed  between  the  two  sides  of  the  system  so  that 
the   unbalancing  from  this  cause  is  very  slight. 

In  what  has  preceded  the  motors  were  assumed  to  be 
working  under  the  condition  of  constant  output  at  <d] 
speeds,  this  being  the  characteristic  of  the  majority 
motor-driven  machine  tools.  However,  many  loads  r 
quire  constant  torque.  The  system  is  especially  applicabl* 
to  such  cases  and  for  the  intermediate  speed  steps  armi 
ture  rheostatic  control  may  replace  field  control.  Th< 
three-wire  system  of  distribution,  therefore,  affords  th( 
means  of  properly  serving  various  kinds  of  loads ;  the  con- 
stant power  loads  may  be  carried  by  single-voltage  inter- 
pole  motors  with  simple  field  control,  using  only  the  out 
side  wires,  while  the  constant-torque  loads  are  served  bj 
the  two-voltage  control. 

Three-Wire  Unequal-Voltage  System. — This  systen 
differs  from  the  equal-voltage  three-wire  system  in  tb 
relative  voltages  employed  between  neutral  and  outsid 
wires.  The  system  as  introduced  by  the  Bullock  Electri 
Manufacturing  Company  is  indicated  in  Fig.  5.  The  bal 
ance  set  consists  of  two  dynamos  mechanically  couple 
together  and  with  their  armatures  electrically  in  seriei 
Thus  far  it  is  like  the  equal-voltage  balancer;  but  i 
the  present  case  one  of  the  armatures  is  wound  for  9 
volts,  the  other  for  160.  Thus  there  are  three  voltag( 
available  on  the  distributing  system,  namely,  90  volts,  16 
volts  and  250  volts.  These  voltages  and  the  resultin 
fundamental  speed  steps  of  the  motors  are  in  approx 
mately  geometrical  procession,  each  voltage  being  aboi 
two-thirds  higher  than  the  voltage  next  below.  The  stej 
between  voltages,  and  above  the  highest  voltage,  are  ord 
narily  obtained  by  shunt-field  circuit  control.  The  Alii 
Chalmers-Bullock  system  gives  a  total  of  twelve  spee( 
forward  and  nine  in  the  reverse  direction,  the  three  highe 
speeds   being   not   usually   required    for   reversed   runnin 
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fhe  total  speed  range  by  voltage  control  alone  is  evidently 

250 
he  ratio  of  the  limiting  voltages  or  -^  =  approximately 

!.8  to  I.  The  field  control  is  so  proportioned  as  to  give 
ipeed  steps  of  about  20  per  cent  each. 

Resistance  is  introduced  into  the  armature  circuit  when 
tarting  the  motor  and  also  when  passing  from  one  voltage 
o  the  next,  but  the  latter  is  merely  for  the  purpose  of 
asing  the  transition  as  previously  explained,  and  it  is 
lutomatically  cut  out  by  a  solenoid  switch  as  soon  as  its 
lurpose  has  been  accomplished. 

This  system  is  subject  to  greater  unbalance  than  the 
qual-voltage  three-wire  system  for  the  reason  that  the 
Dw-voltage  connections  of  the  motors  cannot  be  distrib- 
ited  between  the  two  sides  of  the  system.  If  all  the 
lotors  were  to  run  on  the  lowest  voltage  at  the  same  lime, 
he  entire  adjustable-speed  motor  load  would  be  on  one 
ide  of  the  system.  This  extreme  condition  would  never 
ccur  in  practice,  but  the  system's  liability  to  unbalance 
as  a  direct  bearing  upon  the  size  of  wires  and  rating  of 
lie  balancer  set  which  must  be  installed  for  a  given  loss 
f  voltage  in  transmission. 

As  in  the  preceding  system,  constant-speed  motors  and 
rane  motors  are  operated  at  the  highest  voltage,  and 
imps  are  usually  connected  between  the  outside  wires. 

Four-Wire  Multiple-Voltage  Systems. — The  four-wire 
/stems  are  extensions  of  the  three-wire  unequal-voltage 
iea.     Four   wires   are   used    for   distribution,   making   six 


sparking.  The  general  scheme  of  these  systems  is  shown 
in  Fig.  6.  The  four  wires  are  led  to  all  adjustable-speed 
motors,  but  only  the  two  outside  wires  need  be  led  to 
lamps,  coastant-speed  motors,  crane  motors  and  elevator 
motors.  Motors  requiring  only  a  comparatively  small 
range  of  speed  and  working  at  constant  power  throughout 
the  range  can  be  connected  across  the  outside  wires  and 
c^rtrolled  by  field  weakening  exclusively,  while  machines 
requiring  a  wide  range  and  especially  those  having  the 
constant-torque  characteristic  are  served  by  the  multiple- 
voltage  mains. 

The  chance  for  unbalancing  is  less  with  the  four-wire 
system  than  with  the  three-wire  arrangement  having  un- 
equal voltages,  since  the  probability  that  a  given  number 
of  motors  will  operate  at  one  time  on  the  same  voltage  is 
manifestly  less  where  six  voltages  are  used  than  it  would 
be  with  only  three.  In  the  multi-voltage  system  there  are 
really  two  neutral  wires,  and  they  must  be  larger  than  the 
neutral  of  the  equal-voltage  three-wire  system,  inasmuch 
as  the  unbalancing  is  likely  to  be  greater ;  in  fact,  all  of 
the  wires  must  be  larger  if  the  same  percentage  of  line  loss 
is  to  be  maintained. 

Since  these  systems  are  based  upon  changing  the  volt- 
age applied,  the  torque  characteristics  correspond  primarily 
to  those  of  armature  control,  namely,  constant  torque,  and 
an  output  varying  directly  with  the  speed  (although  for 
the  intermediate  speeds  secured  by  field  weakening  the 
available   power    is    constant   between    the    voltage    steps). 
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Fig.  7 — Ward- Leonard    Multi 
Voltage   System. 
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Runninu-  Points 
Fig.   8 — Voltages   Obtained    at    Various 
Running    Points. 


oltages  available.  The  energy  is  supplied  by  a  standard 
enerator  and  the  balance  of  voltage  on  the  several  cir- 
uits  is  maintained  by  a  balancer  set  consisting  of  three 
lachines  of  suitable  voltages  coupled  together  in  the  same 
lanner  as  three-wire  balancers. 

The  six  voltages  give  six  fundamental  motor  speeds, 
^hich  are  subject  to  further  refinement  by  varying  the 
lotor's  field  strength  through  a   range  sufficient  to  cover 


Crane  Motor 


Fig.    6 — General    Scheme    of    Multiple- Voltage    System. 

le  gaps  between  voltages.  The  usual  speed  range  is  about 
or  7  to  1,  but  it  is  possible,  by  means  of  field  control 
bove  the  highest  voltage  step,  to  increase  this  range  to 
•  to  I,  or  even  further,  depending  upon  the  amount  of 
?ld   weakening    which    the    motor    will    withstand    without 


The  system  is  therefore  particularly  suited  to  loads  whose 
power  demand  varies  with  the  speed.  When  the  load  has 
this  characteristic  the  intermediate  speed  steps  may  with 
advantage  be  adjusted  by  resistance  in  the  armature  cir- 
cuit. It  is  apparent  that  for  the  control  of  compound- 
wound  motors  driving  machines  which  do  not  require  close 
speed  regulation  such  an  arrangement  is  especially  well 
adapted. 

Where  the  machines  require  constant  power  at  all  speeds 
it  is  evident  that  a  multiple-voltage  system,  with  voltages 
varying  from  60  to  250,  must  carry,  on  the  low  voltage, 
current  over  four  times  as  great  as  that  necessary  for  the 
same  horse-power  at  250  volts.  The  result  is  excessive 
loss  of  energy  in  the  line  wires,  poor  speed  regulation  of 
the  motor  and  large  losses  in  the  motor.  The  loss  due  to 
brush  drop  is  in  itself  a  considerable  item  on  the  low 
voltage.  The  efficiency,  under  these  conditions,  is  neces- 
sarily lower  than  would  be  the  case  with  field  control. 
When  the  motor  is  operating  at  full-load  armature  cur- 
rent the  voltage  is  very  low  and  at  the  time  normal  voltage 
is  reached  the  motor  is  running  at  one-fourth  load  or  less. 

It  is  an  important  advantage  of  the  multiple-voltage 
system  that  absolutely  standard  motors,  the  same  as  arc 
used  for  constant-speed  duty,  can  be  used  with  entirely 
satisfactory  results  throughout  the  speed  range  of  the 
system,  provided,  of  course,  that  the  rating  of  the  motor 
be  reduced  in  the  same  ratio  as  the  voltages  employed. 
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Ill  the  cvuluiiun  of  uiultiplc  voltage  several  (iiffcrent 
combinations  of  voltagi-s  liave  been  employed.  I  he  first 
system  was  devised  by  Mr.  H.  Ward  Leonard,'  who  used 
tliree  generators  of  62  volts,  IJ5  volts  and  250  volts  re- 
spectively, connected  as  shown  in  I'ig.  7.  The  field  coils 
were  connected  across  the  250-volt  line,  while  the  arma- 
tures were  comiected  in  turn  to  the  several  voltages  indi- 
cated on  the  diagram.  If  the  voltages  are  plotted  as  in 
l'"ig.  8  it  is  seen  that  the  increments  are  not  uniform 
throughout,  as  would  be  indicated  by  a  straight  line,  but  a 
junip  is  caused  at  250  volts  by  skipping  the  312-volt  step 
which  would  appear  in  an  arithmetical  progression.  This 
step  could  not  be  obtained  from  the  combination  of  62 
volts  and  250  volts,  since  such  a  coinbination  would  short- 
circuit  the  generator  BC.  With  this  exception  the  scheme 
gave  a  true  arithmetical  progression  of  voltages  ohtaint-d 
at  various  running  points. 

In  subsequent  issues  there  will  be  treated  other  methods 
of  speed  variation  by  connection  to  circuits  of  different 
voltages  and  various  other  control  systems. 


RESULTS     OF    MOTOR-VEHICLE    RESEARCH    AT 
MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY. 


In  the  Electrical  World  of  April  6  an  account  was 
printed  of  the  general  methods  of  an  important  motor- 
vehicle  investigation  being  conducted  by  the  electrical  en- 
gineering department  of  the  Massachusetts  Institute  of 
Technology,  under  the  auspices  of  the  Edison  Electric  Illu- 
minating Company  of  Boston,  Mass.  Exhaustive  data 
have  been  sought  in  many  quarters  and  assembled  at  the 
Institute  by  those  in  charge  of  the  work,  and  many  pre- 


of  commercial-vehicle  operation  in  the  further  prosecution 
of   its  work.     Comnumications  shoidd  be  aildressed   to  the 

TAItl.K     I. — AVKKAGK     I'EKI'OKM  A  NCE    OF    SIX     TKUC  KS,     IJKI)U(  KD 
KKOM    TAI'IC  KFXOkDS  FROM   FKIl.    I-I5,    I9I2. 


KutiiiK  in  Putinds 


■'■ype 

Service 

Miles  fjcr  duy 

Nunil>er  lni)s  i)cr  day. 
Nuinljer  stops  per  day. 


Mik'S  per  trip 

Office  ti)  first  stop,  miles 

Last  stop  to  office,  miles 

Hours  in  use  per  day 

1  [ours  running  with  load  per  day  . 


1000 
lb. 

El. 

A 

30.1 

2 
25.1 

12.5 
3.3 
3.1 
9.8 
2.9 


1  lours  standing  per  du    6.6 

Average  liours  loading  per  trip    0.57 

Average  hours  unloading  per  trip.  .    . 

Number  pieces  delivered  per  trip 14. 

Weight  initial  load  per  trip,  lb 


Ton-miles  per  day 

Average   running  speed   on   long   runs 

.h. 


Average  running  speed  throughout  day 

m.p.h 

Days  used 

Days  out  ofjcommission 

Days  ready  but  not  used 


9.6 


9.3 
13 


4000 
lb. 

3000 
lb. 

6000 
lb. 

El. 

B 

U.7 

4.11 

8.7 

Gag 
C 

45.7 

3.6 

34.6 

Gas 

U 

13.9 

2.3 

13.7 

3.6 

12.7 
3.8 
2.6 

11.6 

6.1 

9!i 

6 

7.6 

6.9 

1330 

8^4 

7.4 

6.5 

14.8 

7.6 

6.2 
13 

11.5 

14 

6.8 
11 

"2 

'  V 

2 

One 
Homd  Ho 


Wag. 

E 
18.5 
6.6 
23.6 

2.8 


5.2 


4.6 
13 


Car 
I' 

I  ( 
.5.9 

II  2 

3.3 


10.8 
1    1 

7.1 

0.66 

0.S4 


3.6. 


3.S 
13 


Service  classification :  A,  city  parcel  delivery;  B,  miscellaneous  hauling  foi 
electric-light  company;  C,  suburban  baggage  call  and  delivery;  D,  miscella- 
neous freight  handling;  E,  city  pick-up  for  various  companies;  F,  inbound 
and  outbound  freight  for  manufacturer.  The  average  temperature  during 
the  day  varied  between  16  and  27  deg.  Fahr.,  5.S  inches  of  packed  snow  being 
on  the  ground  at  the  beginning  of  the  period,  with  a  partial  thaw  later.  No 
precipitation  occurred. 

electrical  engineering  department,  Massachusetts  Institute 
of  Technology,  Boston,  Mass. 

The  investigation  has  shown  that  the  service  to  be  per- 
formed   in    the    transportation    of    merchandise    within 


TABLE  II. — SUMMARY  OF  REPORTS  FOR  ELECTRIC  TRUCKS. 


1000-lb. 


General: 

Company 5i°-t 

Business ^'-  ^^^ 

Service Lamps 

Period  of  data 16  mo. 

Number  of  trucks  averaged 1 

Truck — cost I  ■■■  ■ 

Truck— age 16  mo. 

Company's  number V  '  '  J 

Battery Lead 

Performance-*— Annual : 

Miles =.''97 

Kilowatt  hours •  ■  •  • 

Days  used .  ._ ,  ■  •  ■  • 

Days  out  of  commission .  .  •  • 

Trips 

Stops •  •  •  • 

Weight  of  loads,  lb •  •  •  • 

Expense — -Annual : 

Operation — 

Running  repairs *'*'*-^} 

Lubricants 1.71 

Electricity ■  ■  •  • 

Garage ^ 

Sundries v 

Driver -  -  •  • 

Maintenance—                                                         •  ,t.    on 

Battery ,  1^4.20 

Tire... I  0-00 

Overhaul ^ll'lo 

Painting 58.02 

Fixed  charges — 

Amortization ■  •  •  • 

Administration •  •  •  • 

Interest •  •  •  • 

Insurance -  •  ■  • 

Taxes 

Company's  total  expense j  $459 . 7 7 


1000-lb. 


No.  79 
El.  Lt. 
Lamps 
12  mo. 
1 

34  mo. 

2 
Lead 


3,989 

1,704 

293 

23 


$37.06 

3.50 

85.20 

307.50 

728!o6 

187.71 
0.00 

113.60 

264.00 

iio'.oo 

182.56 


lOOO-lb. 


lOOO-lb.     ;     lOOO-lb. 


lOOO-lb. 


1000-lb. 


2000-lb. 


No.  9 
El.  Lt. 
Maint. 
24  mo. 

1 
$2,840 
60  mo 

9 
Lead 


No.  9 
El.  Lt. 
Instal. 
32  mo. 

1 
$2,421 
32  mo. 

38 
Lead 


No.  9 

El.  Lt. 
Instal. 
25  mo. 

1 
$2,418 
25  mo. 

60 
Lead 


No.  9 
El.  Lt. 
Instal. 
19  mo. 

1 
$2,450 
19  mo. 

65 
Lead 


No.  9 

.El.  Lt. 
Instal. 
19  mo. 

1 
$2,441 
19  mo. 

67 
Lead 


No.  IS 
El.  Lt. 
Instal. 
16  mo. 
1 

16  mo. 

37 
Lead 


3,593 

2,935 

190 


6,053 

2,432 

260 


5,640 

2,354 

269 


6,480 

2,983 

282 


7,680 

3,164 

288 


7,525 

4.754 

280 

28 


$2,019.13 


$401.16 
13.68 

264!36 
10.44 
61.56 

363.36 
104.04 


473.28 

47.40 


$156.48 
15.12 

277!86 

13.80 

5  70.84 

252.72 
125.76 

146.04 

396.00 

57.72 


$76.92 
16.56 

296;88 

16.44 

696.12 

207.96 
17.64 

118.92 

408.00 
60.84 


$195.00 
16.68 

325!68 

14.88 

732.96 

189.84 
24.12 


$181.80 
16.56 

30i!56 

11.76 

63  7.20 

195.72 
102.60 


69.96  ;   86.04 


408.00 
68.88 


408.00 
64.92 


$1,857. 84i  $2,012.28  |  $1,910.28 


$2,045.40 


$229.68 

190.16 

111.96 

76.44 

0.00 

75.18 

65.72 

223.82 

0.00 

192.48 
62.52 

125.04 
12.50 
69.48 


2000-lb. 


No.  34 

Coffee 

Delivery 

12  mo. 

3 

$2,500 

12  mo. 

7,  9,  11 

Lead 


7,014 


1,501,900 


$15.15 

2.70 

186.54 

85.81 

696! 66 

27.10 

25.80 

11.50 

0.00 

500.00 


80.00 


$2,006.16     $1,434.98    $1,630.6( 


liminary  analyses  of  the  transportation  problem  in  specific 
cases  have  been  prepared.  An  elaborate  system  of  records 
has  been  developed,  and  graphic  studies  have  been  collected 
on  a  large  scale  from  special  instruments  placed  on  com- 
mercial vehicles.  The  department  is  now  at  the  point  of 
publishing  a  bulletin  of  results  thus  far  attained,  and  it  in- 
vites the  co-operation  of  everyone  interested  in  any  phase 

lUnited  States  patent  No.  478,344,  July,  1892. 


thickly  populated  area  may  range  from  the  delivery  of 
small  parcel  to  the  consumer's  residence  to  the  forwardin 
of  heavy  freight  from  one  railroad  terminal  to  another,  j 
complete  understanding  of  the  character  of  the  service  1 
be  performed  as  well  as  a  thorough  knowledge  of  how  eac 
element  of  the  service  affects  the  costs  of  operation  of  eac 
type  of  vehicle  is  essential  before  a  decision  can  be  reachtj 
as  to  the  relative  economy  of  the  three  types  of  vehicb' 


I 


i^AV  i8,  1912. 


ELECTRICAL 


:oniniercially  available.  The  investigation  has  proceeded 
along  the  lines  of  determining  the  demands  of  the  various 
kinds  of  service  and  the  study  of  relative  economies. 


WORLD 


1069 


traffic  in  congested  territory.  In  Table  I  are  given  data 
covering  the  average  performance  of  six  trucks  during  a 
two  weeks'  period  in  the  past  winter,  showing  the  relations 


TABLE    11. — SUMMARY    OF   REPORTS   FOR    ELECTRIC   TRUCKS.        (Continued.) 


■ — 

2000-lb. 



2000-lb. 

2000-lb. 

2000-lb. 

and 
3000-lb. 

3000-lb. 

3000-lb. 

SOOO-lb. 

7000-lb. 

Jeneral: 

Company 

No.  9 

No.  9 

No.  50 

No.  15 

No.  IS 

No.  15 

No.  4 

No.  9 

El.  Lt. 
Maint. 
16  m  . 

1 
$2,812 

El.  Lt. 
Maint. 
17  mo. 

1 
$3,797 

El.  Lt. 
Miscel. 
13  mo. 

1 

El.  Lt. 

30  mo. 

18 
$2,500 

El.  Lt. 
Meters 
20  mo. 

1 

El.  Lt. 
Lamps 
26  mo. 

1 

Glue 

Hauling 

5  mo. 

1 
$3,900 

El.  Lt. 

Operating 

Period  of  data 

26  mo.  , 

1 

Truck— cost 

$4,900 

Truck — age 

78  mo. 

17  mo. 

2-30  mo. 

20  mo. 

26  mo. 

5  mo. 

26  mo. 

Company's  number 

4 

69 

18 

15 

49 

Battery 

Lead 

Alkaline 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Performance — Annual : 

Miles 

3.41S 

6,924 

9,366 

9,420 

9.727 

9,988 

6.292 

3,643 

Kilowatt  hours 

2.084 

5,520 

6,128 

4,704 

3.786 

3,704 

4,034 

Days  used 

290 

292 

296 

297 
15 

281 
37 

238 
'399 

300 

Days  out  of  commission 

Trips 

Stops 

Weight  of  loads,  lb 

1.659,000 

Expense — Annual : 
Operation — 

$373.34 
14.52 

$85.44 
17.28 

'v 

$229.68 

$229.68 

$229.68 

$4  .'46 

$151.68 

17.28 

Electricity 

257116 

326!S2 

$122.56 

176.16 
111.96 

151.44 
111.96 

148.16 
111.96 

112.83 
120.00 

280.08 

Sundries 

8.40 

24.72 

69.84 

55.56 

47.77 

31.70 

16.44 

Driver 

0.00 

0.00 

780.00 

747.36 

768.80 

704.00 

945.84 

Maintenance — 

398.76 

73.44 

189.18 

153.36 

157.36 

55.58 

126.24 

Tire 

132.24 

205.20 

283.39 

81.48 

98.16 

137.65 

0.00 

215.52 

Overhaul 

}    152.04 

76.84 

46.67 

93.47 

65.28 

Painting 

125.40 

411.41 

159.84 

44.63 

23.81 

Fixed  charges — 

Amortization 

468.72 

408.00 

192.48 

230.00 

230.00 

975.00 

816.00 

45.72 

69.84 

62.52 

62.52 

62.52 

59.76 

Interest 

125.04 

150.00 

150.00 

234.66 

12.50 

15.00 

15.00 

152.00 

Taxes 

69.48 

77.50 

77.50 

Company's  total  expense 

$1,851.00 

$1,329.84 

$1,006.54 

$2,224.34 

$2,208.01 

$2,105.10 

$2,427.40 

$2,694.12 

The  amount  of  work  which  a  truck  can  handle  in  a  work- 
ng  day  depends  upon  the  mileage  which  it  can  cover  and 
ipon  the  standing  time  or  the  time  taken  in  loading  or  un- 
oading.  The  importance  of  the  latter  point  is  often  over- 
ooked,  and  a  large  part  of  the  department's  attention  has 

TABLE   III. — SUMMARY  OF  REPORTS  FOR  GASOLINE  TRUCKS. 


Jeneral : 

Company 

Business 

Service 

Period  of  data 

Number  of  trucks  averag'd 

Truck — cost 

Truck — age 

Company's  number 


Performance — Annual : 

Miles 

Gallons  of  gasoline 

Days  used 

Days  out  of  commission.  . 

Trips 

Stops 

Weight  of  loads,  lb 


Sxpense — Annual : 

Operation- 
Running  repairs $404.64 

Lubricants 18.00 

Gasoline 69 .  60 

Garage 271.20 

Sundries 15.12 

Driver 247.08 

Maintenance — 

Tire 19.92 

Overhaul 

Painting /  45.24 

Fixedcharges — 

Amortization [   768 .  00 

Administration 60 .  84 

Interest .... 

Insurance I      .... 

Taxes 


2000-lb. 


No.  9 
El.  Lt. 
Spare 
25  mo. 

1 

$2,312 

25  mo. 

59 


4263 
653 
125 


Company's  total  expense. 


$1919.64 


2000-lb. 


No.  9 
El.  Lt. 
Instal. 
32  mo. 

1 
$1,934 
32  mo. 

39 


10,067 

1,075 

250 


3000-lb. 


No.  85 

Miscel. 

Hauling 

13  mo. 

1 

$2,400 

13  mo. 

1 


5850 
931 
298 

2480 

1  316,600 


$518.76 

14.40 

112.08 

228.00 

19.32 

705.36 


$36.85 

16.27 

107.10 

0.00 

1069! 12 


151.56  j    150.00 

90.32|  j  62.13 

600.00 


1. 


648.00 
50.16 


$2637.96 


120.00 
125.00 


$2226.47 


6000-lb. 


No.  4 
Packing 
Hauling 
8  mo. 
1 
83,700 
8  mo. 


7442 

'258 

'665 

3 15  2,600 


$60.10 
226.00 
208.00 
14.45 
1036.00 

584.00 
442.00 


222.00 
191.00 


$3908.55 


6000-lb. 


No.  4 

Soap 

Hauling 

M2  mo. 

1 
$3,624 
12  mo. 


7172 
1965 
295 

'966 

3 53 5, 000 


$32.02 

255.06 

50.00 

7.53 

1100.00 

111.05 
17.60 


906.00 


217.00 
93.00 


$2789.26 


been  given  to  the  analysis  of  the  effect  of  delays  upon  the 
capacity  of  the  vehicle,  particularly  through  the  study  of 
tape  records  taken  from  machines  and  wagons  in  com- 
mercial  service   and   stop-watch   tests   of   the   handling   of 


of   the   more   important   time   and   mileage    factors    in   the 
service. 

Extracts  from  the  cost  data  obtained  are  given  in  Tables 
II,  III  and  IV.  The  motor  trucks  have  been  classified 
according  to  the  rated  capacities  assigned  by  the  manufac- 
turers.    A  blank  space  means  that  the  corresponding  item 

TABLE  IV. SUMMARY  OF  REPORTS  FOR  HORSE  WAGONS. 


General: 

Company 

Business 

Service 

Period  of  data 

Number  of  units  averaged. 
Ratio  of  horses  to  wagons. 
Investment 


Performance — Annual: 

Miles 

Days  each  horse  worked 

Days  each  horse  unable  to  work. 

Trips 

Stops 

Weight  of  loads 


Expense — A  nnual : 

Operation — 

Shoeing 

Veterinary. . .  . 

Feed 

Stable 

Repairs 

Sundries 

Driver 


Fixed  charges — • 
Amortization. . . 
Administration. 

Interest 

Insurance 

Taxes 


One- 
Horse. 


No.  15 
El.  Lt. 
Service 
12  mo. 
109 

1 
$485 


I $205. 20 

156.00 
96.00 


48.50 
25.80 


5.04 


Company's  total  expense $1196. 54 


One- 
Horse. 


No.  9 

El,  Lt. 

Service 

16  mo. 

75 

1 

$580 


One- 
Horse. 


No.  86a 

Trucking 

Miscel. 

12  mo. 

2 

$700 


270 


$41.00 
10.20 

290.80 
75.30' 
12.50; 

650.00 


76.20 
47.00, 


$45.00 

7.50 

219.00 

85.50 

y.'so 

528.00 


182.50 

170.00 

36.50 

22.50 

7.50 


$1203.00  $1311.50 


was  not  recorded  by  the  company  in  its  report,  which  in 
most  instances  means  that  the  company  does  not  observe 
the  particular  performance  or  charge  the  particular  ex- 
pense against  the  car.     A  check  mark  in  any  space  means 
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thai  till-  item  is  incliuk'd  iiiulcr  some  otlicr  licadiiij;.  This 
will  be  found  to  occur  most  frequently  in  the  cost  of  run- 
nin|^  repairs,  as  many  companies  do  not  sci)aratc  the  cost 
of  immediate  or  day-to-day  repairs  from  the  annual  over- 
li.iul.  Only  one-horse  and  two-horse  wagons  are  included 
ill  tin-  initial  report. 

rUKI  1  M  I  N  A U  V    KS  I  I  M  ATKS. 

The  (le])artnH'nt  points  out  tliat  with  the  d.'ita  ;U  present 
available  it  is  impossible  to  draw  up  a  reliable  estimate  of 
the  cost  of  performing  any  given  service  with  any  specific 
type  of  vehicle.  Two  estimates,  shown  in  Tables  V  and  VI, 
have  been  prepared,  however,  primarily  to  indicate  what 
items  must  be  considered  in  order  to  arrive  at  the  prob- 
able cost  of  operation.  The  figures  are  based  upon  data  so 
far  collected,  but  are  in  no  sense  to  be  considered  as  final. 
The  basis  for  each  item  is  as  follows: 

Investment. — Manufacturers'  quotations. 

TABLE  V. — PRELIMINARY  ESTIMATE  FOR  PARCEL  DELIVERY. 


Average  maximum  load. . 
Numberof  trips  per  day. . 
Delivenes  per  mile 


1000  1b.  Hours  working  per  day 9 

3  Hours  per  trip  for  loading. . .     0.75 

4  ■  Time  for  each  delivery 1  min. 


Vehicle. 


1000-lb. 
Electric 


1000-lb.       One-Horse 
Gasoline       Wagon 

(2  horses) 


-Average  running  speed 

Standing  tme,  hours 

Running  time,  hours 

Distance-capacity,  miles  per  day. 
Actual  miles  per  day 


4.6 
4.4 

40 

3S 


9 

4.75 

4.25 

80 

38 


Distance-factor,  per  cent 89 

Investment $2,200 

Days  used  per  year 285 

Vehicle  miles  per  year 10,000 

Expense — Annual : 
Operation — 

Running  repairs  and  lubricants $120 

Shoeing  and  veterinary .... 

Electricity,  gasoline  or  feed 160 

Garage  or  stable 200 

Driver 710 


Maintenance — 

Battery 

Tire 

Overhaul.  .  .  . 
Painting 


200 

125 

80 

60 


48 

$1,800 

260 

9,900 


$325 

155 
200 
780 


180 

250 

60 


5 
30 
25 

83 

$950 

2S5 

7,100 


$360 
225 
645 


50 
SO 


Fixed  charges — 

Amortization 

Administraiton. .  .  . 

Interest 

Insurance,  fire 

Insurance,  liability. 
Taxes .  .  .' 


Total  annual  expense. 

Cost  per  day  used 

Cost  per  delivery,  cents. 
Cost  per  mile,  cents. ... 


238 

400 

170 

60 

60 

40 

55 

41 

24 

27 

32 

12 

100 

100 

20 

17 

13 

8 

$2,152 

$2,576 

$1,679 

7 

.S5 

9 

93 

5.90 

5 

4  i 

6 

s 

5.9 

21 

5  1 

26 

23.5 

The    horse    vehicle    does  only  about  two-thirds  as  much  work  per  day  as 
either  of  the  motor  vehicles. 

Electricity. — 4  cents  per  kw-hr.  Consumption  of  looo-lb. 
truck,  0.4  kw-hr.  per  mile;  of  5-ton  truck,  1.25  kw-hr. 

Gasoline. — 11  cents  per  gal.  For  the  1000-lb.  truck,  7 
miles  per  gallon;  for  the  S-ton  truck,  2.5  miles  per  gallon. 

Garage. — Based  upon  public  garage  rates  in  Boston,  de- 
ducting the  items  of  lubricants,  electricity  and  profit  in- 
cluded in  these  rates. 

Driver. — Electric.  $2.50  per  day;  gasoline,  $3  pef  day; 
single-horse  wagon,  $2.25  per  day;  two-horse  wagon,  $2.50 
per  day. 

Battery. — One  renewal  per  year,  which  reports  indicate 
as  customary. 

Tire. — Average  life  per  tire,  8000  miles,  including  manu- 
facturer's adjustments  for  the  looo-lb.  truck  and  6coo  mi  es 
for  th€  5-ton  truck. 

Painting. — Once  per  year,  cost  as  given  by  reports. 

Amortization. — Electric,  12.5  per  cent;  gasoline,  25  per 
cent;  horse,  20  per  cent,  and  wagon,  8.33  per  cent  on  in- 
vestment, less  cost  of  battery  renewal  and  one  set  tires. 

Interest. — 2.5  per  cent  on  the  investment.  This  repre- 
sents a  rate  of  5  per  cent  per  year  on  the  difference  between 
the  investment  and  the  amortization  fund. 


Insurance. — I*"ire  insui:ancc,  2  per  cent  for  electric,  3  per 
cent  for  gasoline,  2.5  per  cent  for  horse  equii)mcnt  per 
annum  on  6f)  per  cent  of  the  investment.  Liability  insur- 
ance, $100  per  annum  on  the  electric  and  gasoline  trucks 
and  $20  per  annum  for  the  horse-drawn  wagon. 

Taxes. — 16  mills  applied  to  half  the  investment. 

.Shoeing,  veterinary,  running  repairs,  overhaul  and  feed 
as  in   reports. 

The  two  cases  selected  are  a  1000-lb.  vehicle  in  city  de- 
livery service  and  a  5-ton  truck  in  retail  coal  delivery  in  a 
suburban  district.  The  loading  and  unloading  times  and 
speeds  correspond  to  Boston  conditions,  with  careful  super- 
vision. Lead  batteries  are  assumed  for  the  electric  truck. 
In  the  parcel  delivery  service  two  horses  for  each  wagon 
are  allowed,  each  horse  being  considered  capable  of  making 
15  miles  per  day.  In  the  heavy  work  of  the  second  «.ase 
three  horses  would  be  required. 

As  an  illustration  of  the  influence  of  service  requirements 

TABLE  VI. — PRELIMINARY   ESTIMATE   FOR   COAL   DELIVERY. 


Average  maximum  load 10,000  lb. 

Average  miles  per  trip 7 


Vehicle. 


Hours  working  per  day 9 

Hours  per  trip  tor  loading  and  un- 
loading       1 


Average  running  speed,  m.p.h 5.5 

Average  niimber  of  trips  per  day 4 

Standing  time,  hours 4 

Running  time,  hours 5 . 

Distance-capacity,  miles  per  day 30 

Actual  miles  per  day 28 

Distance-factor,  per  cent 93 

Investment $4,500 

Days  used  per  year 285 

Vehicle  miles  per  year 8,000 


10,000-lb. 
Electric. 


10,000-lb. 
Gasoline. 


Expense-;— Annual : 
Operation — 

Running  repairs  and  lubricants 

Shoeing  and  veterinary 

Electricity,  gasoline  or  feed .  .  .  . 

Garage  or  stable 

Driver 


Maintenance — 

Battery 

Tire 

Overhaul.  .  .  . 
Painting 


Fixed  charges — 

Amortization 

Administration.  .  .  . 

Interest 

Insurance,  fire 

Insurance,  liability. 
Taxes 


Total  annual  expense. 

Cost  per  day  used 

Cost  per  delivery 

Cost  per  mile,  cents. .  .  . 


$180 

'466 

400 
710 


425 

570 

230 

50 


450 
60 

113 
54 

100 
35 


6.0 
4.3 
4.3 
4.7 

54 


$3,792 

13.30 
3.32 
47 


30 

56 

$4,500 

260 

7,800 


$400 

'345 
400 
780 


700 

500 

SO 


1,000 
60 

113 
81 

100 
35 


Two- Horse 
Wagon 
(3  horses) 


3.0 

2 

4.3 
4.7 
14 


14 

100 

$1,350 

285 

4,000 


$120 
600 
337 
710 


240 
40 
34 
20 
20 
11 


$4,549 
17.50 
4.071 
58   ' 


$2,232 

7.8: 
3.91 


The  horse  wagon   does   only  about  half  as  much  work  per  day  as  either  of 
the  motor  trucks. 

upon  the  cost  of  operation  may  be  taken  the  efifect  of  ai 
increase  of  the  time  required  for  each  delivery  from  ou' 
minute  to  two  minutes  in  the  case  of  the  lOoo-lb.  vehicle 
The  effect  of  this  change  of  conditions  upon  the  operatinj. 

TABLE     VII. COMPARISON     OF     CHANGE     OF     CONDITIONS     UPOl 

OPERATING  CHARACTERISTICS. 


1000-lb. 
Electric 


1000-lb. 
Gasoline 


One-Horse 
Wagon 


1  Min.    2  Min.    1  Min.  |  2  Min 
per         per  per 

Del.        Del.       Del. 


1  Min. 
per         per 
Del.        Del. 


per 
Del. 


Standing  time,  hours.  .- 4 

Miles  per  day 35 

Dist;  nee  factor,  per  cent 89 

Cost  per  delivery,  cents ;      5.4 


characteristics  of  the  three  types  of  vehicles  is  indicated  i,. 
the  accompanying  table.  Owing  to  the  change  in  the  stani,. 
ing  time  caused  by  increasing  the  time  required  per  d^ 
livery  from  one  minute  to  two  minutes,  the  cost  per  delivei| 
increases  about  25  per  cent  for  each  vehicle. 
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Central  Station 

Management,  Policies  and  Commercial  Methods 


REDUCTION  OF  RATES  IN  NEW  JERSEY. 

It  has  been  announced  by  the  Pubhc  Service  l^lcctric 
ompany,  which  is  a  subsidiary  of  the  Public  Service  Cor- 
oration  of  New  Jersey,  that  its  rates  for  street  lighting 
'ere  reduced  on  May  i.  The  rate  for  2000-cp  lamps  varies 
roni  $80  for  250  lamps  to  $60  for  1250  lamps.  T'or  1200-cp 
imps  there  is  a  reduction  of  5  per  cent.  The  use  of  the 
andle-power  rating  is  in  accordance  with  the  former  trade 
ustom  and  is,  of  course,  a  nominal  rating.  The  rate  for 
treet  incandescent  lamps  varies  from  $18  for  25-cp  to  $85 
or  350-cp  lamps.  The  rates  are  subject  to  discounts  de- 
endent  upon  the  term  of  contract.  For  a  one-year  con- 
ract  the  discount  is  0.5  per  cent;  for  two  years,  i  per  cent; 
or  tiiree  years,  1.5  per  cent;  for  four  years,  2  per  cent,  and 
or  five  years  and  over,  2.5  per  cent.  This  reduction  was 
ladc  by  the  company  voluntarily. 


REDUCTION  OF  RATES  IN  LOS  ANGELES. 


NEW  OFF-PEAK  RATES  IN  CHICAGO. 


A  reduction  in  rates  has  been  made  by  the  Commonwealth 
-dison  Company  of  Chicago  in  relation  to  the  off-peak 
chedulc.  This  change  will  be  beneficial,  among  others,  to 
irge  garages  supplying  electricity  for  charging  automo- 
iles.  It  will  also  benefit  ice-cream  manufacturers  and 
ther  persons  using  electrical  energy  in  considerable  quan- 
ity  during  the  summer  or  during  the  off-peak  hours  at  any 
ime  in  the  year.  For  customers  having  not  less  than  50  kw 
emand  (instead  of  200  kw  as  heretofore)  the  primary 
harges  vary  from  $16.80  to  $9  per  kw  per  year  for  alter- 
ating  current  and  from  $16.80  to  $10.80  for  direct  current, 
'he  secondary  rate  varies  from  5  cents  to  0.7  cent  per 
w-hr.  for  alternating  current  and  from  5  cents  to  i  cent 
or  direct  current.  A  change  has  been  made  also  in  the 
ime  of  peak  period.  The  peak  period  is  now  considered 
0  be  that  period  between  the  hours  of  4  p.  m.  and  8  p.  m. 
rom  Oct.  I  to  April  i,  instead  of  from  Nov.  i  to  March  i, 
s  at  present.  The  off-peak  schedule,  of  course,  applies 
nly  to  those  who  do  not  use  energy  during  the  peak  period. 


REDUCTION  IN  LAMP  PRICES. 


Following  in  the  wake  of  the  reductions  made  by  the 
nanufacturers,  many  of  the  electric-light  companies  have 
nnounccd  new  prices  for  tungsten  and  tantalum  lamps  to 
ree-renewal  and  non-free-renewal  customers.  Li  addi- 
ion,  the  companies  are  offering  for  the  first  time  a  15-watt 
ungsten.  The  prices  for  the  15-watt,  20-watt,  25-watt  and 
[O-watt  lamps  are  the  same,  the  plain-bulb  lamp  in  these 
atings  selling  for  32  cents  (free  renewal)  and  38  cents 
non-frce  renewal)  respectively  in  New  York  and  for  35 
ents  in  Boston  to  free-renewal  customers.  The  6o-watt 
ind  ico-watt  tungstens  in  New  York  are  offered  by  the 
^lew  York  Fdison  Company  for  42  and  50  cents  respec- 
ively  and  the  250-watt  lamp  for  $1.10.  The  Boston  Edison 
:ompany  lists  the  250-watt  tungsten  at  $1.  The  25-watt. 
lo-watt  and  50-watt  plain-bulb  tantalum  lamps  are  sold  by 
he  New  York  Edison  Company  to  free-renewal  and  non- 
:ree-renewal  customers  at  17^^  and  30  cents  respectively, 
rhe  8o-watt  tantalum  is  offered  at  20  and  50  cents  respeo- 
:ively.  Tn  New  York  the  reduction  ranges  from  5  cents  in 
:he  small-size  tungstens  to  20  cents  in  the  8o-watt  tantah  ii 
amp,  while  in  Boston  the  decrease  ranges  from  10  cents  ^ 
:he  small  tungstens  to  15  cents  in  the  case  of  the  250-w?  t 
tungsten. 


As  a  result  of  its  annual  conference  for  the  adjustment  of 
electric  lighting  and  motor-service  rates,  the  Board  of 
Public  Utilities,  Los  Angeles,  Cal.,  has  announced  a  reduc- 
tion for  both  services,  effective  July  i.  The  base  rate  for 
lighting  has  been  reduced  from  7  cents  to  6.5  cents  per 
kw-hr.,  with  a  minimum  charge  per  month  of  65  cents 
(formerly  75  cents)  ;  the  base  motor-service  charge  is  re- 
duced from  7  cents  to  6  cents  per  kw-hr.,  with  $1  minimum 
as  heretofore,  but  a  reduction  in  the  minimum  horse-power 
charge  from  50  cents  to  35  cents.  According  to  the  charter 
mandate,  the  new  rates  must  be  filed  May  i  to  become 
effective  at  the  time  mentioned,  but  protests  are  allowable 
vvithin  fifteen  days  after  the  official  publication,  these  mak- 
ing them  subject  to  review  before  the  City  Council,  which 
has  the  power  to  decide  the  issue.  Based  on  the  business  of 
the  three  electric  companies  in  the  city  for  the  past  year, 
it  is  estimated  that  the  new  rates  will  result  in  a  loss  of 
revenue  of  about  $458,500,  divided  as  follows:  Southern 
California  Edison  Company,  $172,000;  Pacific  Light  & 
Power  Company,  $171,000;  Los  Angeles  Gas  &  Electric 
Company,  $115,500.  It  is  reported  that  steps  will  be  taken 
to  annul  the  establishment  of  the  new  rates.  At  the  time 
of  fixing  the  electric  rates  the  Board  of  Public  Utilities 
announced  a  reduction  in  the  gas  rate  from  80  cents  to 
75  cents  per  1000  cu.  ft.  This  is  estimated  to  effect  a  reduc- 
tion in  yearly  revenue  to  the  companies  of  about  $200,000, 
the  Los  Angeles  Gas  &  Electric  Company  being  primarily 
affected  to  the  extent  of  approximately  $163,000  of  such 
amount. 


ELECTRIC-VEHICLE  PUBLICITY  AT    BOSTON. 


The  electric-vehicle  publicity  campaign  at  Boston  con- 
tinues to  attract  much  attention.  A  full-page  display  was 
made  in  a  prominent  daily  on  May  4,  including  the  publica- 
tion of  a  map  showing  electric-vehicle  garages,  charging 
stations,  salesrooms  and  manufacturers'  branch  office  loca- 
tions in  the  city  proper,  with  a  list  of  sixteen  garage  ad- 
dresses where  a  specialty  is  made  of  electric-vehicle  battery 
charging  in  the  business  section,  Back  Bay,  Brookline  and 
Brighton  districts.  Seven  electric  vehicle  dealers'  represen- 
tatives are  now  located  on  a  single  street  in  the  Back  Bay 
in  the  length  of  three  blocks.  In  its  latest  advertisement 
the  Edison  Electric  Illuminating  Company  of  Boston  em- 
phasizes the  point  that  the  fair  average  cost  of  keeping  an 
electric  automobile  in  Boston  is  $35  per  month,  or  about 
the  expense  of  keeping  a  horse  and  carriage,  but  the  point 
is  brought  out  that  a  run  of  75  miles  per  day  can  be  counted 
upon  with  the  electric  automobile.  Attention  is  called  to 
the  decreased  cost  of  garaging  electric  vehicles  on  private 
premises,  and  to  the  free  inspection  service  offered  by  the 
company  anywhere  within  Greater  Boston  on  request.  The 
reader  is  specially  urged  not  to  judge  1912  electric  vehicles 
by  the  cars  of  former  years,  which  were  smaller,  slower  and 
poorer  in  type  and  fittings.  The  company  further  enlarges 
upon  the  simplicity  of  the  electt^ic  vehicle,  directing  the  read- 
er's mind  to  the  point  that  for  the  business  man  who  knows 
nothing  of  complex  machinery  and  has  no  time  to  learn  the 
electric  car  is  ideal.  The  point  is  also  mentioned  that  the 
ownership  and  use  of  an  electric  vehicle  for  city  service  cut 
the  cost  of  automobiling  practically  in  two,  since  the  gaso- 
line car  is  thereby  released  for  cross-country  touring  and 
is  spared  all  the  racking  strains  of  city  service.  The  life 
of  the  electric  vehicle  is  at  least  ten  years  and  the  company 
points  out  the  ease  of  starting  such  machines. 
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CENTRAL-STATION   IMPROVEMENTS  AT  FORT 
WORTH,    TEX. 


Tlu«  I'ort  VVurtli  I'uwcr  &  Light  Company,  l-'orl  Wurtli, 
I  rx..  is  building  a  nuxlorn  plant  wliicli  will  have  an  initial 
rating  of  12.000  k\v.  The  company  now  has  three  small 
plants — the  old  Consumers'  Lighting  &  Mealing  Company, 
the  Citizens"  Railway  &  Light  Company  and  the  old  I''ort 
Worth  Light  &  Lower  Company,  with  ratings  of  900  kw, 
U)oo  kw  and  2600  kw  respectively,  making  a  total  rating  at 
the  present  time  of  5400  kw. 

The  new  power  house  will  have  three  4000-kw  horizontal 
steam  turbines,  but  there  will  be  sufficient  floor  space  in  the 
hnilding  for  increasing  this  rating  to  a  total  of  24,000  kw. 
The  boiler  room  will  be  equipped  with  eight  500-hp  water- 
lube  horizontal  boilers,  with  automatic  chain-grate  stokers. 
Provision  will  be  made  for  future  installation  of  twelve 
more  boilers  of  the  same  capacity.  The  boiler  chinmey, 
which  is  being  constructed  of  reinforced  concrete,  is  256 
ft.  high  and  lined  with  firebrick.  The  outside  diameter  at 
the  bottom  is  24  ft.  and  at  the  top  15  ft.,  the  corresponding 
inside  diameters  of  the  chimney  being  20  ft.  and  13  ft. 
respectively. 

A  large  concrete  dam  has  been  built  across  Trinity  River, 
water  from  which  will  be  used  for  boiler  feed  and  con- 
densing purposes.  To  insure  further  the  supply  of  water, 
three  lo-in.  artesian  wells  have  been  drilled,  two  of  them 
being  1000  ft.  deep  while  the  other  one  extends  to  a  depth 
of  780  ft. 

The  turbine-driven  generators  are  three-phase,  6o-cycle, 
4000-volt,  but  as  the  distribution  in  the  city  is  now 
arranged  for  two-phase,  2300-volt  circuits,  phasing  trans- 
formers will  be  used  in  the  new  plant  for  changing  from 
three-phase  to  two-phase.  The  wires  in  the  fire  district 
in  Fort  Worth  are  being  put  underground,  and  this  district 
will  be  supplied  direct  from  the  generators  with  three- 
phase,  4000-volt  service. 

On  account  of  the  fact  that  there  were  formerly  three 
lighting  companies  in  Fort  Worth,  the  system  of  distribu- 
tion will  have  to  be  entirely  rearranged.  Work  is  being 
done  on  this  now,  and  when  it  is  finished  much  unneces- 
sary wiring  and  many  poles  will  be  removed,  which  will 
add  much  to  the  appearance  of  the  streets  and  alleys,  be- 
sides insuring  much  better  service  to  the  consumers.  Two 
miles  of  "white  way"  lighting  has  just  been  installed  on 
Main  and  Houston  Streets.  Each  "white  way"  post  is 
fitted  with  four  6o-watt  lamps  and  one  loo-watt  lamp.  The 
fire-alarm  and  police-alarm  wires  were  installed  in  the  same 
conduit  with  this  system. 

The  Fort  Worth  Power  &  Light  Company  is  furnishing 
the  lighting  for  the  city,  including  the  municipal  lighting. 
It  also  furnishes  the  power  for  driving  two  125-hp  motors 
and  two  250-hp  motors  at  the  South  Side  pumping  station 
for  pumping  water  from  artesian  wells.  Motors  have  also 
been  installed  in  the  filtering  plant  in  connection  with  the 
25,000,000-gal.  reservoir  now  under  construction  by  the 
city. 

Several  irrigating  projects  are  under  consideration  and 
the  extension  of  lines  to  points  outside  of  the  city  is  also 
being  seriously  considered.  The  lighting  and  motor-service 
rates  in  Fort  Worth  are  so  reasonable  that  isolated  plants 
are  conspicuous  by  their  absence,  there  being  only  about 
two  or  three  in  the  city  for  the  lighting  of  individual 
buildings.  A  contract  was  recently  made  with  the  Fort 
Worth  Stock  Yards  Company  for  supplying  its  plant  with 
service  for  both  lighting  and  motors,  and  a  high-tension 
line  will  be  built  from  the  power  house  to  North  Fort 
Worth  with  a  substation  at  that  end  on  account  of  the  long 
distance,  about  3  miles. 

The  new  offices  and  storerooms  of  the  company  are 
located  at  looi  Commerce  Street.  The  company  has 
adopted  the  policy  of  selling  only  lamps,  motors  and  electric 


signs.  .Ml  oilier  electric  sujjply  business  and  wiring  is 
turned  over  to  the  local  electric  sup|)!y  dealers,  of  whom 
there  are  about  twelve.  This  plan  has  been  found  io  work 
to  the  advantage  of  both  the  company  and  the  dealers. 

Much  advertising  is  being  done  by  the  company.  J-llcctric 
signs  and  incandescent  lamps  are  sold  at  cost.  The  pub- 
licity work  is  handled  by  .Mr.  Robert  Montgomery,  who  it 
new-business  manager. 

Mr.  A.  J.  Duncan,  Jr.,  formerly  general  manager  of  the 
old  Citizens'  Railway  &  Light  Company,  is  president  of  the 
Fort  Worth  Lower  &  Light  Company.  The  construction 
work  now  under  way  is  being  done  by  the  Cleveland  Con- 
struction Company,  Cleveland,  Ohio. 


PREPARING  FOR  THE  FAN-MOTOR  SEASON. 


It  does  not  require  a  long  memory  to  recall  the  un- 
precedented demand  for  fan  motors  during  the  prolonged 
■'hot  spell"  of  last  summer.  Stocks  of  manufacturers,  job- 
bers and  dealers  were  practically  exhausted  in  certain  sizes 
and  types  all  over  the  country,  and  still  the  demand  was 
not  satisfied.  No  one  can  predict,  of  course,  what  the  de- 
mand will  be  this  summer,  but  now  is  the  time  for  the 
central  station  or  dealer  to  call  the  attention  of  the  public 


Hot 

Days 

Are 

Coming 


I 


an 
Time 


C  Hot  days  are  coming — will  be  here  with  a  suddenness  that  will  surprise  you — then  Vil 
be  the  time  whes  you  can  make  the  days  bearable  and  the  nights  agreeable  Ir 
having  an  electric  fan  in  your  home — it's  the  one  sure  way  to  save  your  healtb 
strength  and  temper  during  the  fatiguing  days  of  the  warm  weather  season. 

O.  Exercising  the  wisdom  of  foresight  you  '11  order  your  fan  now — come  and  make  a  selec . 
t!on  from  the  many  styles  shown  at  our  salesrooms. 

C  If  your  residence  is  not  equipped  for  electric  service,  we'll  wire  it  at  cost.  An  estimat 
furnished  you  upon  request  vnthout  cost  or  obligation  on  your  part 

H  Primary  rate  for  electric  current  has  been  REDUCED  almost  10%,  secondary  rat 
(the  one  at  which  you'll  be  getting  current  for  the  fan)  only  6  cents  a  kilowat' 
hour— whole  bill  subject  to  5  per  cent  discount  for  prompt  payment — a  very  eci 
nomical  proposition. 

<],  Requests  for  information  and  orders  for  service  can  be  phoned  to  Main  3220  or  Oei: 
tral  3530 

UNION  ELECTRIC 

Light     and     Power     Company 


St.    Louis    Newspaper    Advertisement. 

to  the  necessity  for  preparedness.  There  is  such  a  varie 
of  electric  fans  to  meet  the  demand  for  different  sizes  ar 
types  and  differing  sources  of  energy  supply  that  it  is  dif 
cult  for  the  dealer  to  keep  stocked  up  during  the  gre 
rush  of  very  warm  weather.  It  is  well  to  endeavor 
anticipate  the  demand,  as  is  done  by  the  Union  Electi 
Light  &  Power  Company,  of  St.  Louis,  in  recent  dail: 
newspaper  advertisements,  one  of  which  is  reproduced  ; 
fac-simile  herewith.  ' 
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lOME  ELECTRIC-VEHICLE  DATA  FROM  CHICAGO. 


At  the  dinner  given  recently  by  the  Coninionwcalth  Edi- 
on  Company  at  which  the  Chicago  Section  of  the  Electric 
/ehicle  Association  of  America  was  formed,  Mr.  Louis  A. 
•"erguson  gave  the  following  figures:  Xumber  of  pleasure 
lectric  vehicles  in  Chicago,  2000;  number  of  commercial 
ilectric   vehicles,  250;   number  of  commercial   electric   ve- 

COST    OF    MAINTAINING    2000-I.M.    ELECTRIC    WAGON. 


Expenditure 


eneral  expenses: 
Supervision,    garage    rent, 
license 


Cost 
per  Mile. 


wheel     lax    and     state 


peratmg  expenses: 

Fixed  charges  (interest,  depreciation,  taxes  and  in- 
surance)   

Tires 


Washing  and  minor  repairs . 

Battery  renewals 

General  repairs 

Electricity  (new  rate) 


otal  cost  per  mile,  exclusive  of  driver. 


$0,018 


0.040 
0.025 
0.024 
0.019 
O.OU 
0.0106 


$0.1476 


Per  Cent 
of  Total. 


12.2 


27.10 
16.90 
16.26 
12.90 
7.44 
7.20 


100.00 


icles  probably  sold  in  1912,  200;  total  numl)er  miles  streets, 
978;  number  miles  of  paved  streets.  1652,  of  which  1200 
niles  are  in  very  good  condition.  The  cost  of  maintaining 
2000-lb.  commercial  electric  wagon,  running  10,000  miles 
er  year,  divided  up  about  as  shown  in  the  table. 


IMPROVING  FACTORY  MOTOR  SERVICE. 


Central-station  motor  service  means  increased  economy 
f  operation  to  thousands  of  factories  now  dependent  upon 
ut-of-date  and  more  or  less  inferior  methods  of  machine 
riving,  if  energy  can  be  supplied  to  the  consumer  upon  a 
ound  engineering  basis.  Perhaps  the  most  striking  point 
1  this  connection  is  the  value  of  electricity  in  manufac- 
uring  plants  of  all  sizes,  the  great  flexibility  of  motor 
ervice  fitting  it  to  an  almost  unlimited  variety  of  condi- 
ions.  ICven  factories  already  operated  by  electric  motors 
lot  infrequently  offer  the  central-station  sales  department 
n  attractive  field  for  efficient  motor  installations,  re- 
rrangements  often  afifording  opportunities  for  substantial 
mprovement  in  operating  conditions. 

IMPROVEMENTS    IN    A    SMAIJ.    PLANT. 

In  a  typical  small  factory  producing  insulating  material 
he  entire  plant,  four  stories  in  height,  was  formerly 
tperated  by  a  lo-hp,  500-volt  direct-current  motor  located 
•n  the  second  floor.  The  principal  equipment  consisted  of 
392  braiding  spindles,  tubing  and  strip-covering  machines, 
eelers,  dipping  machines  and  other  small  apparatus.  An 
nvestigation  by  a  central-station  engineer  showed  that  65 
)er  cent  of  the  power  was  lost  in  the  motor  and  in  shafting 
riction.  The  test  showed  that  1.5  hp  was  required  to  run 
he  motor  alone,  8  hp  to  run  the  motor  and  shafting  and 
2.3  hp  to  run  the  entire  installation.  Incidentally  the  motor 
)perated  at  such  a  high  temperature  that  it  was  necessary 
0  keep  a  fan  blowing  air  upon  it,  energy  being  supplied 
or  the  latter  from  the  lighting  circuit.  The  shop  elevator 
vas  hand-operated  by  a  force  of  from  three  to  four  men, 
he  numl)er  depending  upon  the  load. 

The  installation  was  remodeled  by  the  purchase  of  six 
i50-volt,  three-phase  induction  motors  rated  at  from  0.5 
ip  to  5  hp  each,  the  total  rating  being  15.5  hp  and  the 
nvestment  cost  about  $400.  The  cost  of  operating  the 
■levator  fell  to  about  $2.50  per  month,  which  is  much  below 
he  expense  of  hand  operation,  with  the  added  feature  of 
ncreased  safety  of  service.  Although  no  figures  are  avail- 
ible  as  to  the  comparative  cost  of  service  under  the  old  and 
he  new  conditions,  it  is  known  that  there  has  been  a  large 


reduction  in  the  motor-service  bill  through  the  decrease  in 
friction  and  the  subdivision  of  the  service  to  permit  shut- 
ting down  motors  except  when  needed.  The  quality  of 
service  was  also  improved  by  the  excellent  speed  regula- 
tion of  the  induction  motors,  and  the  lighting  business  was 
secured  by  the  central  station  upon  a  satisfactory  basis  in 
addition  to  the  motor-service  supply. 

ECONOMICAL    SERVICE    IN    A    KUBUER    FACTORY. 

Electric  driving  was  advantageously  introduced  into  a 
large  rubber-manufacturing  plant  consisting  of  a  number 
of  scattered  buildings  formerly  served  by  steam  engines 
transmitting  comparatively  small  amounts  of  power  over 
relatively  long  distances.  All  the  steam  for  the  plant  was 
supplied  from  two  boilers  with  the  exception  of  that  re- 
quired by  one  engine,  that  being  served  by  a  neighboring 
estate  having  a  surplus  of  steam  generating  equipment. 
The  rolls  and  calenders  of  the  plant  were  driven  by  an 
i8-in.  by  42-in.  engine,  there  being  three  other  engines  in 
the  factory.  Heavy  overloading  of  the  engines  was  char- 
acteristic, and  a  large  amount  of  inefficient  line  shafting 
was  in  service.  The  coal-storage  space  in  the  boiler  room 
was  so  small  that  daily  deliveries  of  fuel  had  to  be  made 
to  insure  continuous  operation,  and  the  removal  of  ashes 
was  also  relatively  expensive  on  account  of  the  need  of 
daily  teaming  in  small  quantities. 

The  most  interesting  feature  of  this  electrification  is  the 
opportunity  which  was  afforded  for  the  improvement  of  the 
operating  conditions  by  the  use  of  motors.  Without  going 
into  great  detail,  the  salient  points  may  be  outlined  in  the 
following  notes : 

Cement-Mixing  Room. — This  department  was  located  at 
a  considerable  distance  from  the  former  source  of  power. 
In  the  room  were  two  mixing  tanks  operated  in  the  forma- 
tion of  rubber  cement  by  the  stirring  together  of  rubber 
and  naphtha.  The  tanks  were  agitated  by  paddles  driven 
by  gears  connecting  by  chain  drives  with  line  shafting, 
there  being  a  heavy  loss  of  power  in  the  transmission. 
With  steam  operation  the  mixers  could  be  run  only  when 
a  large  Harris-Corliss  engine  was  in  service,  although  from 
the  manufacturing  standpoint  it  was  advisable  when  the 
ingredients  were  placed  in  the  tanks  to  continue  the  mixing 
until  the  process  was  complete.  A  5-hp  motor  was  installed 
to  operate  the  machinery  in  this  room,  and  the  repairs  on 
chains,  shafting  and  gears  with  most  of  the  power  loss 
were  eliminated.  Independence  of  the  steam-engine  drive 
proved  to  be  a  great  advantage  from  the  manufacturing 
standpoint. 

Spreader  Room. — One  spreading  machine  was  located  in 
a  room  adjoining  the  mixing  plant,  and  the  machine  was 
driven  through  several  countershafts  and  belts  by  a  65-ft. 
line  of  underground  shafting.  Low  efficiency  of  transmis- 
sion was  a  feature.  Large  speed  variations  in  the  mechan- 
ical drive  were  serious  obstacles  to  the  uniformity  of  pro- 
duction. A  5-hp  motor  was  installed,  to  the  lasting  benefit 
of  the  department. 

Vacuum  Drying  Plant. — This  department  used  a  Devine 
vacuum  drying  tank  and  a  small  steam-driven  vacuum 
pump.  The  great  distance  of  the  pump  from  the  boiler  re- 
sulted in  an  excessive  condensation  of  steam  in  the  pipe 
line,  besides  which  the  efficiency  of  the  pump  was  very  low. 
No  use  was  made  of  the  exhaust  steam.  A  3-hp  motor  met 
the  conditions,  the  plan  being  to  get  rid  of  the  steam-driven 
equipment  at  the  earliest  possible  date. 

Exhaust  Fans. — The  drying-room  equipment  required  the 
use  of  two  42-in.  exhaust  fans  run  at  600  r.p.m.  These 
were  driven  by  belts  from  a  line  of  underground  shafting. 
The  investigation  showed  the  desirability  of  installing  two 
3-hp  motors  to  run  the  fans,  to  provide  for  flexible  service. 
The  motor  drive  at  once  released  the  department  from  de- 
pendence upon  the  large  engine,  which  formerly  had  to 
be  run  at  poor  efficiency  in  case  drying  at  night  was 
desired. 
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W'iitdiiui  mitl  Siribiiu/  Mtuliiiu's. — Oiu'  wiiuling  ami  om- 
scribing  macliiiic  were  lucateil  in  a  ruom  at  a  long  distance 
Iroin  the  driving  engine,  rcijuiring  the  use  of  a  lung  line  of 
shafting,  a  rope  drive  and  a  quarter-turn  belt,  with  large 
friction  loss  and  heavy  maintenance  costs  for  bearings  and 
lii'lts.  By  the  use  of  a  0.5-hp  motor  on  the  winding  machine 
and  a  i/6-hp  motor  on  the  scriber,  all  countcrslialting  and 
tile  long  main  drive  weie  eliminated.  Similar  friction 
losses  were  cut  out  by  the  use  of  a  5-hp  motor  to  operate 
three  paper  box  machines,  and  in  the  cutting  and  machine 
shop  two  motors  of  5-hp  and  2-lip  rating  superseded  an 
inelVicient  shaft  drive  with  rope  connections.  In  the  former 
case  three  presses  are  driven  in  a  group  by  the  larger 
motor,  the  smaller  motor  handling  the  service  of  one  engine 
lathe,  one  small  drill  and  a  rubber  boot  and  shoe  tester. 
Until  the  electric  drive  was  installed  it  was  impossible  to 
run  the  boot  and  shoe  tester  on  overtime  work  without 
wasting  a  large  quantity  of  steam  in  operating  the  main 
engine.  A  long  length  of  shafting  was  also  cut  out  by  the 
installation  of  a  5-hp  motor  to  operate  an  elevator  for- 
merly driven  by  a  belted  system.  A  40-in.  exhaust  fan  was 
also  included  in  the  new  motor  drive,  the  combined  load 
of  the  fan  and  elevator  in  starting  being  only  slightly  above 
the  motor  rating. 

Saving  Department. — Fifteen  sewing  machines,  two  eye- 
let machines  and  one  friction  apron  were  formerly  operated 
for  ten  hours  per  day  by  a  large  engine  through  75  ft.  of 
shafting.  It  was  found  that  a  2-hp  motor  would  handle 
the  work,  allowing  for  some  future  expansion.  All  the 
belts  and  long  shaft  were  thus  cut  out.  Under  the  old 
driving  conditions  more  power  was  lost  in  the  transmis- 
sion than  was  utilized  by  the  machinery. 

Air  Compressor  and  Calender  Plant. — The  factory  con- 
tains an  Ingersoll-Sergeant  compressor  formerly  driven 
through  a  countershaft  by  a  small  vertical  steam  engine. 
The  engine  was  in  poor  condition  and  used  an  excessive 
amount  of  steam.  The  exhaust  pressure  was  high,  and  no 
use  was  made  of  the  steam  after  it  left  the  cylinder.  A 
1 5-hp  motor  with  automatic  control  was  installed  for  the 
compressor.  One  of  the  calenders  in  the  plant  was  driven 
from  the  Harris-Corliss  engine  through  bevel  gears,  and 
under  the  conditions  the  calender  had  a  wide  variation  in 
speed,  wdiich  caused  trouble  in  rolling  out  the  rubber  cloth. 
The  installation  of  a  35-hp  motor  running  at  1200  r.p.m. 
provided  qonstant-speed  service  without  regard  to  the  load 
variations.  The  saving  in  material  formerly  wasted 
through  unsatisfactory  speed  soon  paid  for  the  equi'iment. 


GALVESTON  "  THE  BEST  LIGHTED  CITY." 


.A  unique  campaign  is  now  under  way  at  Galveston, 
Tex.,  to  make  this  interesting  Gulf-girt  city  "the  best  lighted 
in  the  world."  '  The  idea  has  been  seized  upon  by  local 
newspapers  and  merchants  and  the  demand  for  electric 
signs  and  displays  has  taxed  the  facilities  of  the  Brush 
Electric  Company  to  install  the  displays  as  rapidly  as 
ordered.  More  than  100  signs,  averaging  400  lamps  each, 
are  already  contracted  for,  and  the  first  of  the  number 
are  installed.  These  signs  and  a  considerable  amount  ot 
building  outlining  will  be  handled  on  a  flat-rate  patrolled 
schedule.  One  of  the  first  local  buildings  to  be  extensively 
lighted  by  electricity  is  that  of  the  Galveston  Daily  Nczvs. 
the  inauguration  of  the  display  being  made  the  occasion  of 
elaborate  announcements  and  formal  ceremonies  accom- 
panied by  a  band  concert  and  speeches  by  the  Mayor  and 
the  pubhsher.  Local  business  men  are  enthusiastic  over 
the  prospects  of  the  extensive  tungsten  displays  to  make 
the  city  brilliant  after  dark.  Mr.  A.  K.  Young,  formerly 
of  Bristol,  Va.,  and  Montgomery,  Ala.,  is  in  charge  of  the 
commercial  department  of  the  Brush  Electric  Company  and 
has  been  directing  the  present  highly  successful  sign  cam- 
paign. 


Wiring  and  Illumination 

DETERMINATION  OF  LOAD  CENTERS  OF  CIRCUIT. 


Hv  M.  C.  Ru  E. 

Of  the  many  men  that  are  using  wiring  formulas  daily 

for  computing  conductor  sizes'  for  circuits,  there  are   few 

that    comprehend    the    significance    of    the    values    thereby 

secured.     The  object  of  this  article  is  to  explain  the  mat- 
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Fig.  1 — An  Example  of  Load  Center. 

ter  so  that  it  may  be  readily  understood.  The  results 
given  by  the  methods  hereinafter  indicated  are  not  abso- 
lutely accurate,  but  they  are  sufficiently  accurate  for  pur- 
poses of  explanation  and  for  practical  purposes. 

The  location  of  the  load  center  of  a  circuit  with  a  dis- 
tributed load  must  be  determined  before  any  wiring  for- 
mula can  be  correctly  applied.     The  load  center  of  a  cir- 


-^^, 


Fig.  2 — Example  of   Load   Center. 

cuit  is  that  point  at  which  the  total  load  on  the  circuit  caj 
be  assumed  to  be  concentrated  when  making  wiring  caf- 
culations.  An  electrical  load  center  is  somewhat  analogous 
to  a  center  of  gravity.  Methods  of  finding  the  location  of 
a  load  center  are  given  in  the  following  paragraphs.  To 
illustrate :  In  Fig.  i  all  of  the  eight  lamps  are  of  the 
same  size  and  are  equal  distances  apart.     The  load  cen- 
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"^      Load 
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80' X  1U0A=  SlIUO 
lOO'x  JOA  =  WOO 
IJO'x  2UA  =  2600 


BO  /    14600.0  I    91.25'=  DiBtpnce  to  Load  Center 


0  X  lOOA  =  00 
20'x  40A=  800 
60'x  20A  =  1000, 


180  I      1800.00    I     11.2s'  i 

Figs.    3a    and   3b — Method    of    Locating    a    Load    Center. 

ter  for  the  branch  circuit  lying  between  switch  6"  and  th 
last  lamp  B  is  at  AA.  That  is,  it  is  at  the  middle  of  th 
group  of  lamps.  The  distance  from  the  starting  point  . 
of  the  circuit  to  the  load  center,  denoted  by  L,  would  b; 
used    for   the    distance    L    in    the    direct-current    formuh 
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circ.  mil  —  22  IL^r-  E.  The  drop  of  voltage,  E  in  the 
formula,  would  be  the  drop  from  the  switch  to  the  last 
lamp  B.  The  current  /  of  the  formula  would  be  the  total 
current  taken  by  all  of  the  eight  lamps.  If  the  conductors 
were  calculated  for  a  drop  of  5  volts,  the  drop  between  S 
and  B  would  be  5  volts.  If  the  pressure  impressed  at  5" 
were    no   volts,   the   pressure   at   lamp   B   would,   with   all 

i    U 1  =  150^^ — 
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100  ^HJp. 


Fig.    4 — Load    Concentrated    at    One    Point. 
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66.000  circ. rail. 
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The  load  center  of  a  group  of  receivers  unsymmetrically 
located  or  of  unequal  capacities  is  found  by  first  multiply- 
ing the  normal  ampere  capacity  of  each  receiver  by  its  dis- 
tance from  the  beginning  of  the  circuit  under  considera- 
tion, then  adding  all  of  these  products  together,  and  then 
dividing  this  sum  by  the  total  current  of  the  circuit.  The 
quotient  thus  obtained  will  be  the  distance,  in  feet,  of  the 

load  center  from  the  starting 
point  of  the  circuit.    See  Fig. 

-         3a  for  an  example.     Instead 

of  measuring  all  of  the  dis- 
tances from  the  beginning  of 
the  circuit,  they  can  be  meas- 
ured from  the  first  receiver 
of  the  group;  then  the  re- 
sulting distance  to  the  load 
center  will  be  measured  from 
the  first  receiver  of  the 
group.  The  example  of  Fig. 
3&  illustrates  this  method. 
The    result    is    the    same    as 
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->j<--.3-Volte--* 


-I 

.2-Volt« H 


!)U.7  Volte  ^  90.0  Volts  --^  95.5  Volta 

Fig.  5 — Load  Symmetrically  Divided   Into  Five  Portions. 


23  Amp.- 


—     /  20  Amp.. 


:  Volte 


UC.7  Volte  ^  95.11  Volts  i        U3.3  Volts'^ 

I 
Fig.   6. — Load    Symmetrically    Divided    Into    Four    Portions. 


97.4  Volte  '  ^'   97.0  Volts  /!        00.1  Volte 

Load  Center' 
Fig.  7 — Load   Unsymmetrically   Divided    Into   Four  Portions. 

lamps  burning  and  the  5  volts  drop,  be  no  —  5  =  105 
volts.  The  other  seven  lamps  in  the  group  would  receive 
somcwliat  greater  voltages.  The  pressure  would  increase 
slightly  at  each  successive  lamp  in  the  direction  of  the 
switch.  The  lamp  C  would  receive  the  highest  pressure 
of  all.  The  distance  L  is  always  measured  along  the  cir- 
cuits, even  if  it  turns  as  shown  in  Fig.  2. 

In  practice  the  location  of  the  load  center  is  seldom  de- 
termined by  calculation.  An  approximate  location  is  as- 
sumed, the  position  of  which  is  determined  by  inspection 
of  the  loads  on  the  circuit  and  their  positions.  Consider- 
able experience  is  necessary  before  the  center  can  be 
located  by  inspection  with  fair  accuracy.  The  beginner 
should  compute  several  cases  until  he  is  familiar  with  the 
principles  involved.  Great  accuracy  in  the  location  of  the 
load  center  is  not  essential,  because  there  are  other  fac- 
tors entering  into  wiring  calculations  that  usually  cannot 
be  accurately  determined. 

i  lie  load  center  of  a  group  of  receivers  symmetrically 
arranged  and  all  of  the  same  capacity  will  be  in  the  middle 
of  the  group,  as  indicated  in  Figs,  i  and  2.  The  distance 
denoted  by  L  in  the  wiring  calculation  formula  is  the  dis- 
tance from  the  beginning  of  the  circuit  under  considera- 
tinn  to  the  load  center,  measured  along  the  circuit. 


Volte  with  the  method  of  Fig.  3a. 
It  should  be  noted  that  this 
method  is  not  absolutely  ex- 
act, because  it  assumes  that 
each  receiver  takes  its  nor- 
mal current.  This  assump- 
tion is  not  a  true  one  because 
the  voltage  at  the  further 
end  of  a  circuit  is  lower  than 
that  at  the  near  end.  Conse- 
quently the  same  lamp  or 
other  receiver  would  pass 
more  current  if  located  at  the 
far  end  of  a  circuit  than  at 
the  near  end.  The  method  is 
accurate  enough  for  use  in 
wiring  calculations. 

Distances  are  always  meas- 
ured along  the  circuit.  The 
circuits  of  Fig.  3  are  shown 
as  straight  ones,  merely  for 
simplicity;  turns  in  the  cir- 
cuits would  not  afifect  the 
problem.  Figs.  4,  5,  6  and  7 
show  four  examples  wherein 
the  load  center  is  150  ft.  from 
the  beginning  of  the  circuit. 
In  each  the  total  load  is  100 
amp  and  the  conductor  is  33,000  circ.  mil  copper  cable.  The 
drops  and  currents  in  the  dififercnt  sections  of  the  circuit 
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and  the  distances  have  been  indicated  and  the  voltage  at 
each  receiver  shown,  so  that  one  can  study  for  himself  the 
factors  affecting  the  location  of  load  center.  The  total  drop 
to  the  last  lamp  is  in  each  case  5  volts.  The  drop  in  each 
section  was  computed  with  the  formula  E  =  22  IL  -^  circ. 
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mil.      llif  luc;iii(iii.s  oi   ilu-  load  ci-iitc-rs  wi-n   (Iclcnimud  l»\ 
one  of  the  molliuds  illustrated  in  l-ij;.  3. 

\\  here  no  energy  is  taken  from  a  circuit  excipi  at  its 
end,  the  distanee  /,  for  the  formula  is  the  entire  lenpth  of 
the  circuit.  This  is  illustrated  hy  Fijj.  H.  The  illustration 
shows  straight  circuits.  If  the  circuits  had  turns  in  them 
the  measurements  would  lu-  made  in  the  same  way  always 
along  the  circuit,  so  that  L  wuuld  represent  the  actual 
circuit  distance. 


LAMP  SIGNALS  FOR  HOTEL  MAIDS. 

An  clahorate  system  of  lamp  signals  for  locating  the 
housemaids  who  care  for  guests'  rooms  is  in  use  at  the 
Hotel  Radisson,  Minneapolis,  where  the  office  stafY  find  it 
of  the  greatest  service  in  conmumicating  with  the  various 
floors.  In  every  corridor  at  the  side  of  the  door  of  each 
guest-room  is  a  small  2-cp  incandescent  lamp,  and  on 
the  wall  below  is  a  flush-plate  contact  jack  into  which  on 
entering  the  room  the  maid  inserts  a  plug  carried  on  her 
key  ring.  With  the  plug  in  place  the  little  lamp  over  the 
door  is  lighted,  indicating  from  any  point  in  the  corridor 
in  which  room  the  maid  is  working.  The  circuits  from 
these  door  lamps  are  in  turn  grouped  in  a  signal  board  in 
the  hotel  office,  so  that  the  lighting  of  each  room  lamp  is 
indicated  by  its  corresponding  lamp  on  the  annunciator 
board.  If  a  certain  room  is  to  be  made  ready  on  short 
notice,  the  maid  on  that  floor  can  be  reached  by  noting  in 
what  room  her  lamp  is  burning  and  then  calling  the  cor- 
responding number  over  the  telephone.  The  scheme,  of 
course,  adapts  itself  to  many  other  serviceable  uses  in  the 
conduct  of  a  large  hostelry. 


THE  CURB  LIGHTING  OF  DES  MOINES. 


In  welcoming  the  Iowa  Electrical  Association  during  the 
recent  convention  at  Des  Moines,  Mr.  Mack  Olsen,  a 
prominent  citizen  and  a  director  of  the  Des  Moines  Com- 
mercial Club,  gave  some  interesting  facts  about  the  curb 
lighting  in  Des  Moines,  which  is  a  conspicuous  feature  of 
the  city.  There  are  about  660  posts  in  service,  each  sup- 
porting five  loo-watt  tungsten  lamps  incased  in  opalescent 
globes.  The  posts  are  spaced,  under  ordinary  conditions, 
about  56  it.  apart,  and  they  cost,  with  lamps  complete,  about 
$66.50  each.  The  money  for  the  original  installation  was 
raised  by  voluntary  subscription — quite  an  unusual  method. 
Mr.  P.  B.  Sawyer,  now  of  Dubuque  but  until  recently  gen- 
eral manager  of  the  Des  Moines  Electric  Company,  lx)ok 
a  prominent  part  in  advocating  this  form  of  lighting.  The 
electrical  energy  necessary  to  operate  the  lamps  is  paid  for 
by  the  property  owners  benefited,  and  the  operating  cost  per 
post  per  year  is  $69.50  divided  pro  rata  according  to  front- 
age. The  lamps  are  in  operation  from  dusk  until  mid- 
night, but  it  is  hoped  that  an  arrangement  may  be  made 
whereby  the  top  lamp  of  each  post  may  be  taken  over  by 
the  city  and  paid  for  as  part  of  the  all-night  street  lighting. 


TROUBLE  MAN'S  PORTABLE  SEARCH-LAMP. 


An  acetylene  gas  tank  and  lamp  of  the  type  used  by 
motorcyclists  makes  a  valuable  addition  to  the  trouble- 
hunting  kit  of  the  Marion  (Ind.)  company's  line  depart- 
ment. For  $2  a  harness  maker  furnished  the  leather  carry- 
ing case  shown,  enabling  the  tank  to  be  strapped  to  the 
man's  back,  out  of  his  way.  A  flexible  rubber  hose  con- 
nects the  tank  with  the  hand  lamp.  Complete,  the  equip- 
ment weighs  only  12  lb.  and  costs  but  $16 — $10  for  the 
tank,  $4  for  the  lamp  and  $2  for  the  carrying  harness. 
The  tank  can  be  exchanged  for  a  freshly  charged  container 


il  a  vt  ly  MouMiial  cost.  The  carrying  handle  for  the  l.imp 
can  be  hooked  over  the  workman's  belt  if  desired,  or  one 
man  can  be  detailed  to  hold  the  lamp  on  the  ground  uliilc 
others  coini)lete  the  rci)airs.     '["his  outfit  is  esi)eciallv  \.ilu- 


Trouble   Man    Equipped   with    Portable   Search-Lamp. 

able  in  locating  pole  trouble,  fallen  wires,  etc.,  and  itl 
brilliant  illumination  is  appreciated  by  the  lineman  wlw 
has  to  climb  through  a  maze  of  live  wires  on  a  darl 
wet  night. 


RECENT  TELEPHONE  PATENTS. 


A    NEW    REPEATER. 

The  telephone-repeater  problem  has  been  attacked  fror 
many  angles,  but  thus  far  the  most  obvious  and  first-trie 
scheme  has  worked  best.     This  is  the  combination  of  tele 
phone  and  microphone.     A  great  majority  of  the  repeater 
thus  far  invented  depend  solely  upon  this  arrangement 
new  factor  has  been  added  by  Mr.   N.   G.  Warth,  of  Cc 
lumbus,  Ohio,  however,  in  the  repeater  for  which  he  ha 
just  obtained  a  patent.     It  has  been  known  that  a  magneti 
substance   can   change   its   shape  under  various   condition 
of   magnetization.      Mr.    Warth    has   investigated   this   an 
makes  use  of  the  expansion  of  a  very  small-gage  core  i 
his  receiver  part.     To  this  end  the  receiving  coil  is  woun 
upon  a  spool  over  10  in.  long.     This  spool  carries  a  coi 
of  small  diameter,  which  is  secured  at  one  end  and  extern 
throughout  the  spool  length,  out  of  contact  with  the  boi 
of  the  spool.     The   projecting  end  of  the  core   acts  in 
dual  capacity.     The  elongation   is  caused  to  act  with  ^ 
magnetic   attractions   exhibited   at  the   pole   or   end   of 
core.     Elongation    and    increased    attraction    both    con^ 
spond  to  increased  magnetization.     If  one  electrode  of  tl 
transmitter  be  carried   fixedly   upon   the  end  of  the  coi 
while  the  end  of  the  core  is  presented  to  a  small  armattli 
of  magnetic  material  carried  by  the  second  electrode,  tl' 
desired  combination  is  had.  i 
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SOUND    MUFFLER. 

An  apparatus  to  prevent  the  escape  of  sound  from  a 
ransniitter  forms  the  subject  of  the  patent  granted  to  Mr. 
I.  C,  Stockton,  of  Denver,  Col.  This  is  portable  and  may 
le  attached  to  any  transmitter  by  slipping  over  the  mouth- 
(iece  and  engaging  two  hooks  over  the  edge  of  the  trans- 
nitter  casing.  The  outer  wall  has  the  shape  of  an  elon- 
gated tulip.  The  outer  edge  of  the  wall  is  turned  in  to  form 
I  narrow  flange,  to  the  inner  edge  of  which  is  attached 
,  second  wall  paralleling  the  outer  wall.  A  flexible  rubber 
ing  adapted  to  be  inflated  is  mounted  within  the  flange  so 
IS  to  meet  the  face  of  the  user.  An  inner  tapered  tube  is 
•resented  to  the  lips  of  the  user  and  leads  within  the  trans- 
nitter  mouthpiece  proper.  The  inner  wall  above  mentioned 
loes  not  extend  to  the  bottom  and  thus  an  annular  space  is 
eft  between  the  walls  which  communicates  to  the  outer 
ir  through  perforations  in  the  flange.  The  patent  for  this 
levice  is  assigned  to  the  Acme  Utility  Company. 

SELECTIVE   .SIGNALING   SYSTEM. 

Among  the  four  party  selective  systems  for  telephone  in- 
tallations  one  used  quite  extensively  employs  unidirec- 
ional  impulses  spaced  with  an  equivalent  time  interval  be- 
ween  them  and  requiring  polarized  biased  bells.  The  bells 
re  legged  from  the  two  sides  of  the  line  to  ground.  With 
nagneto  systems  this  is  complete.  However,  with  the 
ommon-battery  system  the  constant  voltage  upon  one  side 
if  the  line  requires  some  change  to  prevent  leakage  and  the 
lisplay  of  the  line  signal.  The  most  obvious  remedy  was 
he  insertion  of  a  high-resistance  to  reduce  the  leakage 
s  much  as  possible  and  at  the  same  time  permit  sufficient 
inging  current  to  flow  to  operate  the  bell.  This  has  been 
ised,  but  is  difficult  of  adjustment.     A  patent  just  issued 

0  Mr.  C.  E.  Scribner  covers  an  improvement.  In  this  mod- 
fication  a  condenser  is  connected  in  shunt  of  the  resistance 
nd  this  latter  is  increased  far  beyond  the  old  limit.  The 
mpulse  currents  have  a  special  wave-form  so  that  the  im- 
lulses  will  quickly  rise  to  full  voltage  and  then  reduce  to 
ero  gradually.  This  results  in  a  large  flow  into  the  con- 
lenser  through  the  bell  at  the  beginning  of  each  impulse, 
vith  a  rather  small  reversed  discharge  current  which  finds 
.  path  through  the  very  high  non-inducting  resistance.  Mr. 
Jcribner's  patent  is  assigned  tn  the  Western  Electric  Com- 
lany. 

SEMI-AUTOMATIC     SYSTEM. 

Mr.  E.  E.  Clement  is  the  inventor  of  an  automatic  sys- 
em  in  which  the  actuating  impulses  are  controlled  by  a 
trip  of  paper  properly  perforated.  The  paper  strip  has  a 
niddle  line  of  holes  spaced  in  groups  of  ten.  On  one  side 
»f  this  is  another  row  of  holes,  these  holes  being  spaced  at 
listanccs  equal  to  the  length  of  an  entire  group  of  ten  of 
he  middle  row.  and  occurring  opposite  a  point  midway 
)etween  these  middle-row  groups.  A  third  row  of  holes  is 
nmched  by  the  operator,  these  being  placed  according  to 
he  desired  digit.  As  the  paper  is  drawn  forward  it  passes 
)etween  three  sets  of  contacts.  The  middle  set  of  holes 
rauses  the  selectors  to  step  forward  until  an  impulse  through 

1  hole  punched  by  the  operator  locks  the  selector.  The 
selector  is  released  by  a  hole  in  the  third  row  midway  be- 
ween  the  groups.  Three  groups  will  set  up  three  digits, 
four  groups  four  digits. 

TRANSMITTER. 

A  high-power  transmitter  has  been  patented  by  Messrs. 
Z.  E.  Enger  and  1.  G.  Holmstrom,  Sweden.  This  is  a  mul- 
liple  transmitter  using  several  separate  microphone  but- 
:ons.  The  diaphragm  is  put  under  uniform  radial  tension 
)y  means  of  a  straining  ring.  A  short  tubular  piece  having 
1  considerable  diameter  is  clamped  to  the  under  side  of  the 
iianicter  concentrically  placed.  The  various  movable  elec- 
Todes  are  attached  to  the  tube.  This  construction  is  de- 
signed to  cause  all  electrodes  to  move  similarly  so  that  they 
will  act  cumulativelv. 


Letters  to  the  Editors 


HYSTERESIS  TORQUE  OF  INDUCTION  MACHINES. 


To  the  liditors  of  lilcctrical  World: 

Sirs: — We  note  in  your  issue  of  March  30  an  article  by 
Dr.  Hans  Riddervold  on  "The  Hysteresis  Torque  of  In- 
duction Machines,"  which  describes  a  method  for  measur- 
ing the  losses  of  induction  motors  by  means  of  a  separate 
driving  motor,  involving  the  well-known  effect  of  the 
rotor-hysteresis. 

We  beg  to  point  out  that  Dr.  Riddervold  fails  to  make 
mention  that  in  a  letter  from  Mr.  Ph.  Lermann  in  the 
Electrotcchnischc  Zeitschrift  in  1903,  page  507,  the  princi- 
ple of  this  method  was  laid  down.  The  method  was  further- 
more explained  more  fully  by  us  in  the  Zeitschrift  fiir 
Elektrotechnik,  of  Vienna,  for  June  and  December,  1905, 
in  connection  with  an  account  of  various  tests  made  at  the 
time. 

Jens    Bache-Wiig, 

Trondhjem,  Norway.  O.    S.    Bragstad. 


ALUMINUM  CONDUCTORS. 

To  the  Editors  of  Electrical  World: 

Sirs: — The  article  in  your  issue  of  April  13  on  the 
140,000-volt  transmission  system  in  Michigan  is  of  great 
interest  in  view  of  the  radical  advance  in  the  matter  of  line 
voltages.  Two  points  in  the  description  of  this  scheme 
seem  more  than  usually  striking  and  have  perhaps  a  lesson 
to  convey.  One  is  the  rise  of  voltage  due  to  capacity 
reactance,  which  phenomenon  received  much  attention  from 
the  pioneers  of  high-voltage  underground  transmission  in 
England  some  thirty  years  ago.  The  other  feature  is  the 
extremely  high  value  assigned  to  the  loss  of  energy  attribu- 
table to  corona  phenomena. 

As  you  indicate,  a  modification  in  the  size  of  con- 
ductor would  probably  bring  about  a  material  change  in 
both  of  these  factors,  and  this  fact  certainly  seems  to  point 
to  the  desirability  of  employing  aluminum  for  these  extra- 
high-voltage  undertakings,  The  30  per  cent  greater  diamC' 
ter  of  the  aluminum  cables  will  be  found  quite  frequently 
just  sufficient  to  keep  within  the  critical  voltage,  whereas 
the  copper  equivalent  with  its  smaller  size  will  proljably  be 
quite  outside  the  limit. 

For  the  scheme  in  question  T  have  made  a  few  approxi- 
mate calculations,  using  Peek's  formulas,  and  it  would  ap- 
pear from  these  that  the  critical  pressure  is  reached  at  58.5 
kilovolts  with  copper  conductors  and  72.6  with  aluminum. 
This  corresponds  to  a  minimum  loss,  under  fair  weather 
conditions  and  with  normal  working  voltage,  of  730  kvv 
for  copper  and  150  for  aluminum.  Bearing  in  mind  the 
fact  that  this  loss  is  liable  to  be  greatly  increased  by  voltage 
rise,  fog  and  other  disturbing  influences,  it  will  be  seen  to 
be  very  far  from  negligible,  and  some  simple  solution  of 
the  difficulty,  such  as  the  employment  of  conductors  of  a 
larger  diameter  (which  for  a  given  outlay  can  be  effected 
only  by  the  use  of  aluminum)  is,  I  submit,  worthy  of  very 
careful  consideration. 

In  several  of  the  recent  undertakings  which  emjjloyed 
extra-high-voltagc  transmission  the  corona  problem  has 
actually  formed  the  deciding  factor  which  determined  the 
selection  of  aluminum  line  conductors,  though  in  the  United 
States  of  America  the  in'.])ort  duty  of  about  $275  per  ton  on 
aluminum  wire  keeps  the  price  on  this  commodity  at  such 
a  level  that  it  does  not  in  many  cases  show  to  advantage 
as  compared  with   copper. 

.\rtuur  Jacob. 

London,  England. 
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Generators,  Motors  and   I'runst'ormers. 

Svigle-l'hase  Comnuitator  Motors. — R.  E.  Hei.i.munu 
AND  E.  W.  P.  Smith. — An  article  on  single-phase  coni- 
niutator-iiiotors  with  shunt-connected  coniniutating  poles. 
The  principle  of  the  action  of  the  connnutating  poles  is 
explained  witii  the  aid  of  numerous  diagrams. — Electric 
Journal,  May,  1912, 

High-l'rcqucncy  Alternator. — VV.  Duddell. — An  illus- 
trated description  of  the  construction  of  an  alternator  de- 
signed for  use  in  testing  telephonic  apparatus,  for  which 
purpose  frequencies  within  a  range  of  100  to  2000  cycles 
per  second  are  required,  with  an  output  of  some  10  watts 
at  any  frequency  within  the  working  range.  The  alter- 
nator has  proved  itself  especially  useful  for  the  measure- 
ment by  bridge  methods  with  a  vibration  galvanometer  of 
capacities,  self  and  mutual  inductions.  It  has  also  been 
used  for  a  number  of  tests  on  the  sensibility  and  properties 
of  telephone  receivers  for  wireless  purposes. — London  Elec- 
trician, April  26,   1912. 

High-Frcqnency  Generator. — A  note  on  a  recent  British 
patent  of  J.  G.  Balsillie  (7749,  April  18,  1912).  In  ma- 
chines to  generate  alternating  current  at  frequencies  from 
30,000  to  300,000  cycles  per  second  similar  high  and  low 
resistance  windings  are  placed  on  stator  and  rotor,  the 
cross-section  of  each  being  the  same.  All  high-resistance 
windings  are  in  parallel  and  low-resistance  windings  in 
series,  the  exciting  current  being  passed  through  the  latter. 
In  parallel  with  the  high-resistance  windings  is  a  con- 
denser in  one  circuit  and  a  condenser  and  inductance  in 
another.  Solenoids  are  connected  in  the  main  energizing 
circuit.  If  the  rotor  is  now  rotated,  alternating  currents 
flow  in  the  condenser-inductance-condenser  circuit.  For 
"wireless"  work  the  antenna  takes  the  place  of  the  in- 
ductance-condenser circuit.  By  using  alternating  instead 
of  direct  current  for  energizing,  then  by  grouping  the 
oscillations  musical  notes  may  be  obtained. — London  Elec. 
Eng'ing,  April  25,  1912. 

Rectifier. — A  description  of  the  "rectifying  nets"  of  C. 
Schniewindt.  Use  is  made  of  the  well-known  principle  that 
an  aluminum  electrode  permits  the  current  to  pass  only 
when  it  is  cathode  and  not  when  it  is  anode.  The  novel 
feature  seems  to  be  the  construction  of  the  "rectifying 
nets."  These  nets  are  placed  in  glass  jars  filled  with  water 
with  a   small   quantity   of  bicarbonate   of  soda,   which    are 


Fig.    1 — Rectifier   for    Converting    Alternating    Current    to    Direct 
Current. 

afterward  connected  up  like  cells.  The  special  nets  are 
composed  of  iron  and  aluminum  wires  woven  with  asbestos, 
as  shown  in  the  left-hand  diagram  of  Fig.  i.  The  connec- 
tion of  four  "rectifying  nets"  in  such  a  way  as  to  utilize 
both  half  waves  of  the  alternating  current  in  the  production 
of  the  direct  current  is  shown  in  the  right-hand  diagram 
of  Fig.  I,  in  which  the  short  dashes  represent  the  aluminum 
wires  and  the  long  dashes  the  iron  electrodes.  Between 
the  points  A  and  B  a  direct  current  is  obtained  at  about 


75  per  cent  efficiency,  the  heating  of  the  electrolyte  accouni 
iiig  for  the  losses.  E  represents  the  source  of  alternatin 
current  and  C  the  direct-current  consuming  circuit.  I  .(jn 
don  Elcc.  Review,  April  26,  1912. 

Testing  'I'hrce-l'hase  Induction  Motors. — A.  J.  Makowe 
ANn  P.  A.  MossAY. — The  conclusion  of  their  paper  illus 
trated  by  numerous  diagrams  in  which  the  authors  giv 
results  of  measurements  showing  the  extent  to  which  th 
figures  obtained  for  the  power-factor,  resistance,  reactanc 
and  efficiency  of  three-phase  induction  motors  vary  wit 
the  method  of  testing  and  with  the  method  of  calculatin 
from  test  results.  In  order  to  avoid  misunderstandings  i 
is  suggested  that  a  standard  method  of  testing  and  0 
calculating  should  be  adopted. — London  Electrician,  Apr 
26,  1912. 

Commutators. — W.  A.  Dick. — An  illustrated  article  i 
which  the  author  outlines  some  of  the  difficulties  which  ma 
be  encountered  in  the  operation  of  machines  having  con 
mutators  and  indicates  how  improvements  can'  be  made  i 
machines  which  are  giving  reasonably  satisfactory  perforn 
ance.  The  author  first  discusses  mechanical  feature 
namely,  displaced  bars,  eccentric  conditions,  high  mica  an 
undercutting,  and  then  deals  with  electrical  feature 
namely,  wrong  brush  position,  local  roughness  from  e: 
cessive  current,  local  roughness  from  periodic  loads,  arm; 
ture  conditions,  brush  conditions,  truing  up,  and  polishir 
a  commutator. — Electric  Journal,  May,  1912. 

Lamps  and  Lighting. 

Private  House  Lighting. — W.  R.  Rawlings. — A  papi 
read  before  the  (British)  Illuminating  Engineering  S' 
ciety  on  some  general  illuminating  engineering  featur 
of  the  electric  lighting  of  private  houses. — London  Ele 
frician,  April  26,  1912. 

Generation,  Transmission  and  Distribution. 

Load  Curves. — A.  Ludin. — In  order  to  make  electr 
power  plants  financially  successful  it  is  important  that  the 
equipment  should  be  utilized  as  continually  and  as  ful 
as  possible.  In  projecting  new  plants  it  is  necessary 
make  use  of  the  results  obtained  in  plants  in  actual  oper 
tion.  The  author  gives  some  typical  load  curves  frc 
typical  stations,  stating  in  each  case  the  generating  equi 
ment  and  the  purpose  for  which  the  energy  is  chiefly  us< 
water-power  plants  with  or  without  steam  reserve  bei 
chiefly  considered. — Elek.  u.  Masch.  (Vienna),  April 
and  21,  1912. 

Transmission  System  in  an  Agricultural  District. — 
BiJGGELN. — An  article  giving  in  a  table  statistical  data 
the  financial  results  obtained  in  a  transmission  system 
an  agricultural  district  in  which  a  flat  rate  is  used  < 
clusively. — Elec.  Zeit.,  April  25,  1912. 

Ontario    Transmission    System. — J.    Teichmuller. — . 
article  giving  a  sketch  of  the  historical  evolution  and 
organization    and   legal   arrangements    of    the    iiOjOOO-'v 
transmission  system  of  Ontario. — Elek.  Zeit.,  April  25,  19 

Traction. 

Mechanics  of  Electric  Traction. — F.  W.  Carter. — 
illustrated  paper  read  before  the  Manchester  Section  1 
the  (British)  Institution  of  Electrical  Engineers  on  e 
mechanics  of  electric  train  movement.  The  author  - 
scribes  a  simple  method  he  has  adopted  for  the  calculatn 
of  train  characteristics  (speed-time  curves,  braking  cur  s 
and  energy  consumption),  and  he  then  discusses  vari  s 
remarks  which  have  been  made  in  connection  with  elect  '- 
railway  tests  and  which  are  obviously  inconsistent  vp 
the  details. — London  Electrician,  April  26.   1912. 
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Miiteni<!ald  Kailzifuy. — An  illustrated  article  uii  the  new 
littenvvald  Railway  in  Bavaria  and  Austria,  nuw  in  course 
f  building.  Energy  will  be  supplied  in  the  form  of  15,000- 
olt,  15-cycle  single-phase  current  to  the  trolley  wire  from 
ivo  generating  stations.  Locomotives  of  56  tons  weight 
'ill  be  used  exclusively. — Elek.  Zeit.,  April  25,  1912. 

Corrugation  of  Rails. — J.  H.  Briggs. — The  author  for- 
lerly  described  experiments  by  which  it  was  intended  to 
how  that  the  action  of  the  throat  of  a  leading  outer  wheel 
n  the  rail  is  capable  of  producing  a  synchronizable  periodic 
ction.  In  the  present  article  he  begins  to  describe  another 
et  of  experiments  which  were  made  with  a  view  to  ascer- 
lining  whether  the  friction  which  results  from  the  forced 
kid  of  a  leading  outer  wheel  can  also  be  made  to  bring 
bout  a  periodic  action.  The  object  aimed  at  in  these 
xperiments  is,  by  substituting  elasticity  and  light  pressure 
or  the  rigidity  and  heavy  pressure  which  obtain  in  tram- 
ways, to  give  any  possible  periodic  action  every  opportunity 
f  coming  into  effect.  The  article  is  to  be  continued. — Lon- 
on  Electrician,  April  26,  1912. 

Electrical  hidustry  in  Germany. — A  continuation  of  the 
jng  statistical  serial  on  the  status  of  the  German  electrical 
ndustries  in  191 1.  C.  Michenf elder  deals  with  electric 
loists  and  cranes,  W.  Philippi  with  electric  power  in  mines 
nd  metallurgical  works,  especially  power  plants  for  groups 
if  mines,  electric  main-shaft  winding  machines,  the  electric 
Iriving  of  rolling  mills  and  the  electric  driving  of  venti- 
itors  and  pumps  in  mines.  W.  Usbeck  covers  progress  in 
lectric  traction,  especially  single-phase  traction,  V.  Engel- 
lardt  progress  in  the  electro-metallurgy  of  iron  and  steel, 
,nd  K.  Arndt  progress  in  other  electrochemical  fields.  The 
erial  is  to  be  concluded. — Elek.  Zeit.,  April  25,  1912. 

Increasing  the  Sales  by  Central  Stations. — The  conclu- 
ion  of  an  account  of  the  recent  discussion  held  before  the 
ierlin  Electrical  Society  on  means  for  increasing  the  sale 
>f  energy  from  central  stations,  introduced  by  a  paper  by 
Vikander.  Passavant  emphasized  that  the  advantages  of 
he  new  ductile  tungsten  lamp  should  be  strongly  brought 
0  the  attention  of  the  general  public.  Biiggeln  spoke  of 
ilectric  energy  distribution  in  agricultural  districts  and 
ecommended  the  use  of  flat  rates  for  energy,  basing  a 
ariff  on  a  fundamental  charge  per  acre.  This  is  possible 
)ecause  the  amount  of  energy  to  be  used  during  the  year 
)er  acre  can  be  pretty  well  predetermined  in  a  certain  dis- 
rict.  Schmitt  emphasized  the  complications  in  electricity 
)ills  due  to  meter  rent.  Both  spoke  in  favor  of  flat  rates. 
)erhaps  making  them  optional  in  combination  with  rates 
)ased  on  meter  records.  In  his  final  reply  Wikander  stated 
hat  the  consumer  should  have  the  right  to  select  the  one 
•ate  most  suitable  to  him  from  the  various  rates  admitted 
)y  the  central  station. — Elek.  Zeit.,  April  18,  1912. 

Standardization  of  Heating  and  Cooking  Apparatus. — A 
set  of  standardization  rules  for  electric  heating  and  cooking 
ipparatus  proposed  by  a  committee  of  the  German  Associa- 
:ion  (Verband)  of  Electrical  Engineers.  The  normal  volts 
ind  watts  are  to  be  stated  for  the  hot  condition.  Heating 
ipparatus  must  withstand  a  power  consumption  of  40  per 
:ent  above  the  normal  for  half  an  hour.  The  heating 
resistor  when  hot  must  withstand  a  potential  of  two  and 
ane-half  times  the  normal  voltage  (and  at  least  a  potential 
of  750  volts)  against  the  metallic  parts  of  the  apparatus. 
Notes  on  wy-ing,  switches  and  regulating  rheostats  for 
heating    and    cookinr^    apparatus    are    added. — Elek.    Zeit., 

.\\)r\\    \?'.    IC)T2. 

Electrophysics  and  Magnetism. 

Discharge  Betzvecn  Point  and  Plane. — R.  F.  Earh.\rt. — 
A  critical  examination  of  the  appearance  of  the  luminous 
discharge  in  tubes  of  a  moderate  vacuum  shows  that  small 
changes  in  pressure  and  potential  produce  great  differences 
in  luminosity  under  some  circumstances.  This  is  particu- 
larly true  when  one  of  the  electrodes  is  a  plate  and  the  other 
electrode    a    point    or    small    sphere.      The    purpose    of    the 


present  invebligaliun  was  to  study  the  variations  in  intensity 
of  current  with  pressure,  potential  and  distance,  but  espe- 
cially the  distribution  of  current.  To  this  end  the  author 
has  studied  experimentally  the  distribution  over  a  plate  of 
the  discharge  occurring  between  a  point  and  that  plate  for 
five  distances.  Experiments  were  first  made  with  the  point 
negative.  In  general,  for  pressures  exceeding  the  critical 
pressure  the  area  of  the  plate  functioning  in  the  discharge 
is  limited  to  a  small  solid  angle,  while  for  pressures  less 
than  the  critical  pressure  a  larger  portion  of  the  plate  comes 
into  play.  Experiments  were  then  also  made  with  the  point 
positive.  It  was  found  much  easier  to  start  a  discharge 
with  the  point  negative  than  with  the  plate  negative,  but 
once  the  discharge  had  started  a  somewhat  lower  potential 
would  suffice  for  maintenance  when  the  plate  was  negative. 
The  author  shows  that  the  silent  discharge  in  a  moderate 
vacuum  bears  some  points  of  resemblance  to  the  electric 
arc. — Phys.  Review,  March,   1912. 

The  After-Luminosity  of  Electric  Discharge  in  Hydrogen 
Observed  by  Herts. — R.  J.  Strutt. — A  note  on  a  paper  re- 
cently presented  before  the  Royal  Society  in  London. 
Hertz  observed  that  if  Leyden  jar  discharges  were  passed 
through  hydrogen  at  a  pressure  of,  say,  100  mm,  the  gas 
remained  luminous  for  a  small  fraction  of  a  second  after- 
ward. His  method  of  experimenting  was  to  allow  the  gas 
from  the  discharge  tube  to  be  projected  into  another  vessel 
by  the  explosive  action  of  the  discharge.  The  after- 
luminosity  was  in  this  way  isolated  from  the  discharge  and 
observed  in  the  auxiliary  vessel.  Hertz  did  not  succeed 
in  determining  the  exact  conditions  for  obtaining  this  effect 
with  certainty.  It  is  shown  in  the  present  paper  that  the 
after-glow  exhibits  a  sulphur  spectruin  that  developed  in 
the  flame  of  burning  carbon  disulphide,  or,  better,  by  sul- 
phur vapor  in  a  stream  of  active  nitrogen.  On  cooling  an 
annex  to  the  apparatus  in  liquid  air  the  blue  glow  dis- 
appears and  is  restored  on  reheating.  The  constituent  re- 
sponsible for  it  has  been  frozen  out  in  this. treatment,  and 
the  pure  hydrogen  remaining  gives  no  after-g'.ow  whatever. 
It  is  concluded,  therefore,  that  Hertz's  effect  is  due  to  the 
presence  of  sulphuretted  hydrogen  in  the  hydrogen  em- 
ployed. It  appears  to  be  an  exceedingly  sensitive  test  for 
the  presence  of  this  gas.  If  a  bubble  of  sulphuretted  hydro- 
gen is  admitted,  the  apparatus  becomes  grossly  contaminated 
and  sulphur  is  deposited  on  the  glass  walls.  After  this  it 
is  impossible  to  get  rid  of  the  glow  by  freezing.  Greenish- 
blue  colored  glows  kindred  to  the  above  are  obtained  when 
selenium  or  tellurium  is  introduced.  It  is  conjectured  that 
sulphuretted  hydrogen  is  decomposed  by  the  discharge,  that 
sulphur  vapor  emerges  in  a  specially  active  state,  and  that 
it  then  unites  with  hydrogen,  the  blue  glow  accompanying 
this  process. — London  Electrician,  April  12,  1912. 

Molecular  Physics. — J.  J.  Thomson. — An  account  of  the 
concluding  lectures  of  his  series  on  molecular  physics.  The 
speaker  dealt  with  colloids,  the  "dead  space,"  catalytic 
action,  peptonization,  emulsions  and  jellies,  and  the  phe- 
nomena of  precipitation  and  crystallization. — London  Elec- 
trician, April  26,  1912. 

Sterilized  IVater. — An  illustrated  description  of  an  elec- 
trolytic sterilizing  plant  in  a  textile  mill  in  England.  A 
serious  source  of  trouble  was  formerly  the  growth  of 
algae  in  the  water  storage  reservoirs,  due  to  the  contamina- 
tion of  the  water.  This  has  now  been  completely  remedied 
by  the  use  of  electrolytically  produced  sodium  hypochlorite 
solution. — London  Electric  Rerie-a'.  .April  26.   1912. 

Units,  Measurements  and  Instruments. 

Photometric  Units. — J.  Bloxuix,  A.  Thouvenot  and  A. 
I'londei.. — An  editorial  discussion,  by  J.  Blondin,  of  the 
recommendations  of  the  committee  on  units  of  the  (Amer- 
ican) Illuminating  Engineering  Society.  The  recommen- 
dation to  use  as  unit  of  illumination  the  lumen  per  square 
centimeter  (instead  of  the  old  unit  of  lumen  per  square 
nu'tcr  or  lux)  is  in  general  approved,  and  while  the  .Amer- 
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lean  (.•omiiiitlii-  li.is  not  suggested  a  name  lur  tlic  new  nnit, 
It  is  thonglit  that  it  might  be  possible  to  use  the  name  lux 
also  for  It.      I  lu-re  wouhl  then  be  two  units  called  lux,  one 
lo.ooo  times  as  large  as  the  other,  but  confusion  would  be 
hardly  caused  thereby  as  no  confusion  is  caused  by  the  use 
of  bnih  the  large  (kilogram)  calorie  and  the  small  (gram) 
calorii-.    As  to  the  suggestion  to  use  the  term  "spi-cific  inten- 
sity" instead  of  "brightness"    [cdat)   the  author  criticises 
I  lie  adjective  "specific"  and  thinks  llospitaiier's  "surface  in- 
tensity" {iiitriisilc   siirtaci(]uc)    would   be   preferable.      The 
recommendation  to  use  the  term  "specific  radiation"  for  the 
ratio  of  the  (lux  emitted  from  a  source  to  its  surface  area 
(in    order    to   distinguish    it    from    illumination    which    has 
the    same    dimensions)    is    thought    not    to    be    particularly 
happy;   both    "specilic"   and   "radiation"   arc   criticised,     it 
is   suggested   to   look    for   a    new   term.— Lo   Revue   Elec, 
March  22,  1912.     A.  Thouvcnot  suggests  leaving  the  name 
of   lux   for   the   old   unit   of   lumen   per   square   meter   and 
using  the  name  "myrialux"  for  the  new  unit  of  lumen  per 
scjuarc  centimeter.     If  the  term  "brightness"   (eclot)   is  to 
be  abandoned,  he  prefers  the  term  "surface  intensity."     In- 
stead of  "specific  radiation"  he  suggests  the  term  "luminos- 
ity."    He  asks  for  a  word  for  the  product  of  flux  and  time  ; 
"illumination"  would  be  good,  but  it  is  now  used  in  a  dif- 
ferent sense.— La  Rcvuc  Elcc,  April  12.  1912.     A.  Blonde! 
agrees   that    the   adjective   "specific"   is   badly   chosen    and 
should  be  replaced  by  Hospitalier's  "surface."     The  term 
brightness   (eclat)   has  been  suppressed,  because  it  is  used 
in  so  many  dififerent  senses  in  astronomy,  etc.,  that  it  has 
no    precise    meaning.     Instead    of    "specific    radiation"    he 
thinks  that   "surface  flux"   would   be  better,   but  both   are 
cumbersome  terms.     Why  not  use  "brilliancy"   (brilliance) 
for  "surface  intensity,"  or  brightness  and  "fiuctuance"  for 
specific  radiation  or  surface  flux?     For  illumination    (for 
which  we  now  have  the  units  lux  and  foot-candle,  the  for- 
mer being  smaller   than   one-tenth   of  the  latter)    he  pro- 
poses to  create  a  new  unit,  the  "phot,"  so  that  a  photometer 
measures  phots,  just   like  a  voltmeter  measures  volts.     A 
phot    is    a    lumen    per    square    centimeter.     The    practical 
unit  would  then  be  the  milliphot  =   10  luxes,  which  is  not 
so  very  dififerent  from  i  foot-candle,     i  foot-candle  =  12.2 
luxes  =   1.22  phots.     For  the  product  of  illumination  and 
time    he    proposes    the    term    "exposure."    with    the    phot- 
second  as  the  unit.     He  is  sure  that  if  the  system  of  photo- 
metric units   is  to   be   made   international,   the   centimeter, 
instead  of^  the  meter,  must  be  taken  as  the  unit  of  length. 
— La  Revue  Elec,  April  26,  1912. 

Units  and  Notations. — An  account  of  the  organization 
of  the  "A.E.F."  (Ausschuss  fiir  Einheiten  und  Formel- 
grossen),  that  is,  the  joint  committee  on  uniform  units 
and  notations,  in  which  twelve  different  engineering  and 
scientific  societies  are  represented,  among  them  the  Society 
of  German  Engineers  (\'erein  Deutscher  Ingenieure),  with 
24,082  members,  and  the  Association  (Verband)  of  Ger- 
man Electrical  Engineers,  with  4,842  members. — Elek. 
Zeit.,  April  25.  1912. 

High-Tension  Condenser. — T.  D.  Yensen. — An  illus- 
trated description  of  a  relatively  inexpensive  10,000-volt 
condenser  for  experimental  work.  Ordinary  chemical  test 
tubes  of  glass  are  used  for  the  dielectrics,  being  placed  in  a 
copper  tank,  and  the  space  in  the  copper  tank  outside  of  the 
test  tubes  as  well  as  the  inside  of  the  tubes  is  filled  with 
a  saturated  common  salt  solution.  Of  course,  electrodes 
are  provided  in  all  the  tubes.  A  double  oscillogram  of 
the  emf  curve  (10,000  volts)  and  the  current  curve  for  a 
frequency  of  12  cycles  and  a  capacity  of  2.6  kva  is  given. 
It  shows  the  current  to  be  exactly  90  time  degrees  in 
advance  of  the  emf. — Elek.  Zeit.,  Jan.  25,  1912. 

Wave-Form  Sifter. — Albert  Campbell. — An  illustrated 
description  of  an  experiment  which  enables  one  to  suppress 
entirely  a  single  component  in  a  periodic  wave.  If  in  Fig. 
2  M  is  a  mutual  inductance.  K  a  condenser  and  A  a  source 
of  alternating  current,   then   if  ninMK  =1.  no  current  of 


fre(iueiicy  y„  will  jjass  ihrcnigli  the  circuit  (/,  v\here  o, 
27r/„,  M  being  in  henries  and  A'  in  farads.  Thus  if  tlu 
alternator  A  gives  a  current  of  conijjlex  wave- form  contain- 
ing a  component  of  frequency  /«,  the  current  through  (i  will 
contain  no  comi)onent  of  this  frequency.  The  combiii.n  l<.n 
accordingly  forms  a  very  simple  wave- form  sifter,  .in.l  if 
.1/  is  adjustable  (or  K)  it  can  be  set  so  as  to  suppress  en- 
tirely any  desired  harmonic  or  the  fundamental.    The  author 


Fig.    2 — Campbell's    V\/ave- Form    Sifter. 

discusses  JKjw  the  other  components  with  different  fre- 
quencies arc  thereby  affected.  An  example  of  using  this 
method  for  practical  purposes  is  as  follows:  In  using  a 
telephone  as  detector  in  an  inductance  bridge,  when  the 
balance  depends  to  any  extent  on  frequency,  perfect  silence 
often  cannot  be  obtained,  for  when  the  fundamental  dis- 
appears one  or  more  harmonics  may  still  be  giving  sound. 
By  inserting  the  sifter  between  the  telephone  and  the  bridge, 
the  most  prominent  harmonic  can  be  suppressed  and  the 
point  of  balance  for  the  fundamental  much  more  readily 
obtained.  The  simple  sifter  of  Fig,  2  is  not  very  suitable 
for  frequencies  as  low  as  50  or  100  cycles  per  second,  as 
the  value  of  MK  is  then  inconveniently  large.  For  tiiese 
lower  frequencies  a  sifter  can  be  arranged  as  in  Fig.  3. 
If  the  resistances  are  P,  0,  R  and  5"  and  self-inductances 
L  and  .V,  such  that  SP  =  QR  and  LS  =  NR,  then  no  cur- 
rent of  frequency  /«  (=0)0/27:)  will  pass  through  the 
circuit  G  when  the  mutual  inductance  M  is  set  so  that 

R  +  S 

By  choosing  the  ratio  R  'S  large,  quite  low  frequency  com- 
ponents can  be  suppressed  when  using  reasonably  smal; 
values  of  K  and  M  (for  example,  R/S  =  2S0,  fl  =  100 
M=  10  millihenries  and  K=  i  mf.).  Such  a  bridge  aisc 
forms  an  excellent  means  of  measuring  frequency  when  M 


Fig.   3 — Campbell's    Bridge    Wave-Form    Sifter. 

consists  of  a  direct-reading  inductometer ;  the  frequency  i 
inversely  proportional  to  \^M.  It  is  also  pointed  out  tha 
almost  any  zero  method,  such  as  Hughes',  in  which  th 
balance  depends  on  the  frequency  may  be  used  as  a  wave 
form  sifter  in  a  manner  similar  to  those  described  above.- 
London  FJcctrician.  April  19,  1912. 

Electrolytic  Meter. — An  official  statement  of  the   Reich, 
sanstalt    by    which    five    different    forms    of    direct-currer 
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electrolytic  meters  of  the  Schott  company  are  admitted 
for  calibration.  The  construction  is  described  and  illus- 
trated and  diagrams  are  given  of  the  methods  of  connec- 
tion of  such  meters  to  three-wire  systems. — liirlc.  Zcit., 
April  25,  1912. 

Telegraphy,   Telephony   and   Signals. 

Alternating-Current  Telegraphy. — A.  Maior. — A  mathe- 
matical article  illustrated  by  diagrams  on  long-distance 
rek'grai)hy  and  telejjhony  with  alternating  currents.  The 
Eiuthor  shows  how  the  damping  coefficient  of  a  long  alter- 
nating-current line  can  l)c  reduced  l)y  inserting  pro  )erly 
dimensioned  self-induction  coils  in  the  center  of  the  line. 
Long  alternating-current  lines  can  be  tuned  to  a  certain 
fre(|uency  by  means  of  self-induction  coils  and  condensers 
alaced   in   the  center  of   line. — Elek.   Zcit.,   April    25,    \')\2. 

Altcrnatiiiy-Current  Telegraphy. — Bei.a  (Iati. — .\n  luig- 
iish  illustrated  translation  of  his  recent  German  paper,  no- 
ticed l)efore  in  the  Digest,  in  which  the  author  shows  that 
110  lengthening  of  the  signal  results  with  alternating-cur- 
rent signals,  lengthening  being  only  a  peculiarity  of  direct 
:urrent. — London  Electrician,  April   12,   1912. 

Wireless  Telegraphy. — The  first  part  of  a  detailed  illus- 
:rated  description  of  the  present  arrangement  and  appliance 
jf  the  Marconi  system  of  wireless  telegraphy. — London 
Electrician.  April  26.  1912. 

Undamped  Osci'lations. — E.  L.  Cpiaffee. — An  illustrated 
"e])rint  of  his  paper  presented  before  the  American  Acad- 
;my  of  Arts  and  .Sciences  on  a  new  method  of  impact 
;xcitation  of  undamped  oscillations. — London  Electrician. 
\pril  26.  1912. 

Miscellaneous. 

I'lirification  of  Asbestos. — A  note  on  a  recent  British 
)atent  (16,960  of  April  11.  1912)  of  the  British  Thomson- 
■iouston  Company,  Ltd.  ((General  IClectric  C"ompany  of  this 
rountry).  To  get  rid  of  the  particles  of  magnetite  present 
n  commercial  asbestos,  and  thus  to  increase  its  electrical 
•esistance.  it  is  placed  in  a  coherent  form  in  a  heating 
:hamber  for  about  twenty-four  hours,  while  a  slow  stream 
)f  reducing  gas  is  passed  through.  The  best  temperature  is 
)etween  390  deg.  and  400  deg.  C.  At  temperatures  much 
ibove  this  the  asbestos  fibers  become  mechanically  weak. 
1  he  fiber  is  then  treated  with  a  weak  solvent  for  the  reduc- 
ion  product  and  is  then  washed  and  dried. — London  Elec. 
Eng'ing.  April  18,  19 12. 

Airship  Exposition. — W.  .\.  T.  Muller. — An  illustrated 
iccount  of  exhibits  at  tlie  recen'  first  airship  exposition  in 
Berlin.  The  electrical  industry  was  represented  by  mag- 
leto-electric  igniters  and  wireless-telegrapiiy  apparatus. — 
Elek.  Zeit..  April  25,  1912. 


Book  Reviews 


Modern  American  Telephony.     By  Arthur  Besscy  Smith. 

Chicago:     l^'rederick  J.  Drake  &  Company.     775  pages, 

470  illus.  Price,  $2. 
A  practical  handbook  of  telephony,  as  practised  in  the 
United  States,  prepared  for  the  use  of  telephone  men.  The 
diagrams  of  connections  for  switchboards  and  circuits  are 
:lear  and  conveniently  arranged.  The  subjects  of  central- 
station  switchboards  and  testing  for  faults  in  the  circuits 
ire,  in  particular,  fully  dealt  with.  Automatic  switches  and 
switchboards  also  receive  special  and  ample  treatment.  The 
look  will  be  particularlv  serviceable  to  telephone  operators, 
linemen   and   repairmen. 


alternating-current  theory.  The  treatment  in  the  main  is 
algebraical,  but  geometrical  and  vectorial  treatment  is  also 
included.  The  book  is  divided  into  four  sections,  dealing 
with  fundamental  properties,  complex  harmonic  currents, 
polyphase  currents  and  skin  effects  respectively.  The  work 
is  scholarly  and  thorough,  although  the  book  has  only  94 
pages.  It  can  be  recommended  to  advanced  students  of 
alternating  currents;  but  it  is  not  addressed  to  the  average 
electrical  engineer. 


Arc  Lamps  anu  Accessory  Apparatus.    By  J.  H.  Johnson. 

New  York:    D.  Van   Xostrand  Company.     132  pages, 

20  illus.  Price,  75  cents. 
A  pocket-book  of  arc-lamp  types,  mechanisms,  connec- 
tions and  applications  suited  to  the  needs  of  contractors, 
wiremen  and  electrical  artisans.  The  ten  chapters  into 
which  the  work  is  divided  deal  with  the  following  subjects: 
General  principles,  open-type  arc  lamps,  inclosed  arc  lamps, 
carbon  flame  lamps,  transforming  apparatus,  steadying  and 
protective  apparatus,  methods  of  suspension  and  switch 
gear,  lamp  adjustments  and  faults,  applications  of  arc 
lamps,  metallic  flame  arcs.  The  text  is  simple.  Mathe- 
matics is  eliminated.  The  constructive  details  of  the 
\arious  lamps  are  well  detailed.  The  book  will  be  useful 
to  arc-lamp  men  interested  in  British  practice. 


The  .Signal  Dictionary.  Xew  York:  Sinimons-Board- 
man  Publishing  Company.  600  pages,  3899  illus. 
Price,  $3.50. 
'ihe  Railway  Signal  Association  "Signal  Dictionary,"  first 
published  in  1908,  has  been  revised  and  published  in  the 
second  edition  (1911-12)  under  the  supervision  of  a  com- 
mittee of  the  association.  The  book,  in  addition  to  lists  of 
commercial  products,  contains  practically  all  of  the  stand- 
ards adopted  by  the  Railway  Signal  Association  and  a  great 
many  standards  of  signal  departments  of  prominent  rail- 
ways of  this  country  and  England.  The  definition  section 
has  been  amplified  by  the  addition  of  a  large  number  of  the 
terms  used  in  connection  with  the  generating  and  distribu- 
tion of  alternating  current.  This  part  of  the  book  contains 
references  to  descriptions  included  in  the  descriptive  part, 
and  a  cross-reference  index.  The  divisions  of  the  descrip- 
tive part  are:  (i)  Signal  symbols  and  signal  indications; 
(2)  block  signaling;  (3)  interlocking;  (4)  highway  cross- 
ing signals,  and  (5)  accessories.  The  last-named  division 
contains  eighteen  subdivisions  in  which  the  apparatus  and 
devices  used  in  railway  signaling  are  illustrated  and  de- 
scribed. 


Die  Theorie  der  Wechselstrome.     By  Dr.  ICrnest  Orlich. 
Leipzig:     B.  G.  Tuebner.     94  pages,  37  illus.     Price, 
2.80  marks. 
An  advanced  mathematical  treatise  or  small  textbook  on 


The  Princhm.es  of  Alternating  Currents.  By  J.  L. 
Beaver.  Philadelphia:  The  author.  194  pages.  248 
illus.  Price,  $3.75. 
The  present  volume  was  written  for  use  at  Drexel  In- 
stitute, Philadelphia,  in  the  instruction  of  first-year  night- 
class  engineering  students  in  alternating  currents,  and  con- 
sists of  a  closely  condensed  exposition  of  mathematical 
alternating-current  theory  in  its  more  elementary  aspects, 
followed  by  chapters  explanatory  of  the  principles  of  alter- 
nating-current machinery.  The  matter  of  the  latter  chap- 
ters is  also  much  condensed,  except  two  portions  consisting 
of  reprints  of  bulletins  of  manufacturing  companies  on 
transmission  lines  and  transformer  testing  respectively. 
Under  a  capable  instructor  this  book  should  be  very  useful 
as  a  text,  and  helpful  also  to  students  in  general  who  may 
be  gifted  with  the  power  of  concentration.  For  the  latter 
the  well-selected  problems  at  the  end  of  each  chapter  will 
serve  as  a  test  of  their  understanding  of  the  condensed  ex- 
position. In  another  edition  the  author  should  abstain  from 
the  use  of  roman  type  for  letter  symbols.  Italic  type  for 
this  purpose  has  not  only  the  time-honored  sanction  of 
authority,  but  gives  a  nnich  neater  appearance  to  fornndas 
and,  by  standing  out  properly  in  the  text,  does  not  confuse 
the  eve  of  the  reader. 
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New  Apparatus  and  Appliances 


SERIES  METALLIC  FLAME-ARC  LAMP. 

I  lie  metallic  llainc-arc  lamp  illustiali-d  liorcwitli  and 
niaiuifacturcd  by  llie  Wcstiiighoiisc  T''k'ctric  \-  Maniifactiir- 
iiijj  ("oiupany  is  dcsigiu'd  for  llic  li);luiiij;  of  streets,  rail- 
road yards  and  other  large  areas  where  series  circuits  are 
i^encrally  employed  for  reasons  of  economy.  Particular 
attention  has  been  <;ivcii  to  i)roduciii,t;  uniform  illumina 
lion  and  avoiding  bright  spots  or 
shadow  rings  directly  beneath  the 
lamp.  The  vapors  emitted  by  the 
metallic  oxide  electrodes  are  con- 
ducted away  by  air  currents,  which 
pass  down  over  the  inner  surface 
of  the  globe,  along  the  electrodes 
and  out  through  the  chimney. 
These  air  currents  also  serve  to 
carry  away  the  soot,  which  would 
otherwise  deposit  in  the  lamp 
chamber,  ami,  furthermore,  steady 
the  arc.  .\lthough  the  negative 
electrode  is  on  top.  a  reflector  is 
employed  to  throw  downward  the 
small  portion  of  light  emitted  above 
the  horizontal,  thus  improving  the 
distribution  of  light  in  the  lower 
lieniisphere.  The  lower  electrode 
is  stationary  and  the  upper  elec- 
trode feeds,  maintaining  the  arc 
always  within  3^>  in.  of  the  same 
position.  The  lamps  are  normally 
adjusted  for  an  arc  length  of  7/16 
in.,  which  will  usually  require  a 
pressure  of  68  volts  at  the  termi- 
nals. The  upper  electrode,  which 
is  16  in.  long  and  about  J/2  in.  in 
•diameter,  is  composed  of  a  mixture 
of  metallic  oxides,  while  the  lower  electrode  is  a  composite 
metal  button.  Both  electrodes  are  changed  at  each  trim- 
ming. The  gooseneck  casting  which  holds  the  positive 
electrode  can  be  swung  to  one  side  when  inserting 
the  negative  electrode.  The  latter  is  held  in  a  split  bronze 
>leeve,  having  a  stem  with  a  flexible  conductor  attached  to 
its  upper  end.  When  the  lamp  is  out  the  upper  electrode 
is  held  away  from  the  lower,  and  the  cut-out  contacts  are 
closed. 

The  frame  consists  of  heavy  metal  puncliings.  and  the 
main  portion  is  formed  by  the  chimney  tube  which  hangs 
from  a  punched  cap  and  carries  the  terminal  posts  and  the 
hanger.  A  reinforced  loop  of  non-corrosive  metal  provides 
the  means  of  suspension,  and  encircles  a  porcelain  insulator 
which  is  held  in  a  punched  sheet  yoke  with  .a  heavy  cotter 
pin.  Two-.screw^  binding  posts,  with  square  shanks  to  pre- 
vent twisting,  and  drilled  for  No.  4  wire,  are  held  securely 
in  porcelain  insulators.  All  magnets  and  electrical  ])arts 
are  easily  removed.  The  starting  resistors  are  wound  on 
grooved  spools  with  special  wire.  The  cut-out  is  provided 
with  both  ,carbon  and  copper  contacts.  The  armature  of 
the  feeding  magnet  is  damped  by  means  of  a  non-sticking 
(lashpot  W'ith  a  self-lubricating  graphite  plunger.  The 
feeding  clutch  is  composed  of  a  hardened  steel  punching 
similar  to  those  commonly  used.  Simplicity  is  aimed  at  in 
the  construction,  only  solid  mica  and  porcelain  insulation 
being  employed.  Tw-o  types  of  case  are  furnished  for  these 
lamps,  one  employing  a  flat  globe  which  is  used  principally 
for  the  outside  illumination  of  buildings,  since  it  throws  no 
shadow  on  the  front  of  the  building,  while  the  other  em- 
ploys a  globe  of  the  usual  pattern  and  is  intended  for 
ground  illumination.     The  cases  are  formed  of  heav\-  black- 


Series  Metallic  Flame- 
Arc    Lamp. 


finished  copper  and  are  entirely  removable.  A  ihree-poin 
bayonet  joint  at  the  top  of  the  case  secures  it  in  place,  and 
a  knurled  machine  screw  locks  it  in  position.  When  the 
case  is  removed  the  entire  lamp  is  open  for  inspecticjn,  as 
shown  in  the  accompanying  illustration. 

h'ach  style  of  lamp  can  be  adjusted  for  operation  on  a 
current  of  4  amp  or  6.6  am]).  The  length  of  arc  is  adjuste*! 
Ijy  me.ins  ot  a  screw  wliicli  so  spaces  the  electrodes  as  to 
obtain  a  normal  arc  voltage.  The  shunt  cut-out  adjust- 
ment limits  the  voltage  of  the  lamp  to  a  predetermineil 
maxinuim. 


1 


BRITISH  CRUDE-OIL  ENGINE. 

The  complete  combustion  crude-oil  engine  illustrated 
herewith  works  upon  a  cycle  similar  to  that  of  the  Diesel 
engine,  the  difference  being  that  in  the  latter  the  charge 
is  forced  into  the  cylinder  by  compressed  air  and  ignited 
solely  by  the  temperature  of  compression,  while  in  tne  en- 
gine here  shown  the  charge  is  pumped  into  the  cylinder  in 
a  highly  atomized  condition.  The  fuel  is  drawn  from  an 
oil  tank  by  means  of  a  plunger  pump  through  a  suction 
pipe  delivered  through  a  pipe  to  an  atomizer. 

The  profile  of  the  pump  is  such  as  to  give  a  very  rapid 
delivery  stroke  to  the  pump,  and  this,  together  with  the  spe- 
cial construction  of  the  atomizer,  reduces  the  oil  to  a  re- 
markably fine  spray  before  entering  the  combustion 
chamber.  The  mechanical  atomizer  consists  of  a  duplex 
valve,  loaded  by  a  powerful  spring,  which  is  lifted  at  each 
stroke  of  the  oil  fuel  pump.  The  valve  has  two  seats  of 
different  diameters,  the  smaller  of  which  closes  the  open- 
ing to  the  combustion  chamber,  the  larger  being  a  leak 
pipe  to  the  oil  tank.  When  the  smaller  valve  lifts,  the  oil 
is  forced  through  channels  converging  to  a  central  out- 
let, which  so  splits  up  the  stream  that  it  emerges  on  either 
side  of  the  nozzle  in  a  cone-shaped  cloud  of  oil  particles. 
The  movement  of  the  valve  is  about  i-40  in.,  and  it  is  en- 
tirely automatic  in  its  action.  There  is  no  packing  or  oil- 
tight  diaphragm  or  any  complication  liable  to  get  out  of 
order,  and  the  action,  though  delicate,  is  said  to  be  reliable 
in  practice. 

The  engine  works  on  what  is  knowm  as  the  four-stroke 
cycle.     The  piston  on  its  out  stroke  takes  in  air.  which  is 


SOhp    Crude-Oil     Engine. 

compressed  on  the  return  stroke.  Just  at  the  point  of 
highest  compression,  about  270  lb.  per  square  inch,  the 
fuel  is  injected  into  the  combustion  chamber,  through  th( 
atomiztr,  by  a  pump  worked  by  a  quick-acting  cam  on  the 
layshaft.  The  ignition  of  the  charge  is  effected  by  the 
joint  temperature  of  compression  and  of  the  combustior 
chamber    walls,   and   a    lamp    is   required   only    at    starting. 
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The  governor  is  of  the  centrifugal  tyi)e  and  varies  the 
quantity  of  oil  delivered  to  the  atomizer  according  to  the 
load  on  the  engine.  When  the  desired  speed  is  reached  a 
by-pass  valve  in  the  pump  is  opened  and  a  certain  quantity 
of  oil  passes  away  through  the  overflow  pipe  back  to  the  oil 
tank,  thereby  reducing  the  quantity  supplied  to  the  atomizer. 

The  success  of  the  engine  is  attributed  to  a  large  extent 
to  the  simplicity  of  design  and  to  the  fact  that  long  runs 
can  be  made  without  the  cylinders,  valves,  ports  and  pass- 
ages being  choked  up.  Combined  with  these  advantages, 
the  engine  is  said  to  work  with  great  economy  on  all  loads, 
and  by  reason  of  its  close  governing  runs  steadily  enough 
for  generator  driving  to  provide  both  light  and  motor  serv- 
ice, the  variation  in  speed  from  no-load  to  full-load  not 
exceeding  4  per  cent. 

The  oil  engine  is  particularly  suitable  for  generator  in- 
stallations in  close  proximity  to  dwelling  houses,  there  being 
neither  odor  nor  noise  from  the  exhaust  and  little  or  no 
vibration.  Other  advantages  are  the  absence  of  standby 
losses,  extremely  steady  running,  no  fuel  or  ashes  to  handle, 
starting  from  cold  in  ten  minutes,  and  practically  no  at- 
tention required  when  the  engine  is  running.  The  engine 
described  above  has  been  developed  by  Ruston,  Proctor  & 
Conipanv.  Ltd.,  London.  England. 


LARGE  CORE-TYPE  BUTT-JOINT  TRANSFORMERS. 


The  two  transformers  recently  built  for  the  Great 
Northern  Power  Company,  of  Duluth,  Minn.,  are  the  largest 
transformers  of  the  butt-jointed  core  type  ever  built,  being 
rated  at  4500  kva.  25-cycle,  three-phase,  66,000  or  33,000 
volts  delta-connected  high-tension,  13.200  or  6600  volts 
delta-connected  low-tension. 

The  core  consists  of  four  magnetic  circuits  in  parallel 
separated  by  large  ducts  for  cooling  purposes.  Each  mag- 
netic circuit  is  composed  of  three  vertical  sets  of  leg  punch- 
ings  and  two  sets  of  yoke  punchings.  The  joints  of  this 
magnetic  circuit  differ  from  the  usual  lap  joints  employed 
in  other  transformers  of  either  the  core  or  the  shell  type. 


Core-Type    Butt-Joint    Transformer. 

Instead  of  the  punchings  lapping  over  one  another,  their 
edges  meet  one  another.  All  the  punchings  of  a  section 
are  held  between  steel  end  plates  by  core  bolts  which  extend 
through  the  holes  in  the  punchings.  l  hese  core  bolts  are 
insulated  from  the  laminations  and  from  the  end  plates,  so 
that  no  eddy  currents  attributable  to  them  are  produced  in 
the  core. 


As  there  are  the  same  number  of  punchings  in  all  the  sec- 
tions of  one  of  the  magnetic  circuits  and  as  they  arc  all 
clamped  down  to  an  equal  thickness,  it  follows  that  the 
edges  of  the  leg  punchings  must  meet  the  corresponding 
edges  of  the  yoke  punciiings.  I'he  result  is  that  the  flux 
traverses  directly  from  one  section  to  another  without  cut- 
ting any  of  the  laminations  transversely.  This  plan  has 
two  advantages.  One  is  the  air  gaps  in  the  joints  are  very 
uniform  and  very  small,  and  in  addition  all  the  laminations 
are  subjected  to  the  same  flux  density  at  the  ends  of  the 
punchings  near  the  joints,  because  there  is  no  spreading  of 
the  lines  of  force  into  adjacent  laminations,  thereby  greatly 
incrcasinj;  the  flux  density  in  them.  As  a  consequence  the 
exciting  current  is  kept  low  (in  these  transformers  it  was 
2  per  cent).  Another  advantage  is  the  elimination  of  hum- 
ming in  the  transformer,  which  is  produced  when  the  flux 
cuts  the  laminations  at  an  angle,  the  tendency  being  to 
shake  them  apart.  The  construction  of  a  core  in  this  man- 
ner permits  the  ready  assembling  and  disassembling  of  the 
transformer.  h\  case  of  a  short  circuit  in  any  of  the  coils. 
the  parts  afifected  may  be  quickly  removed,  only  a  few  hours 
being  required  to  take  the  transformer  out  of  service  and 
put  it  back  in  again,  whereas  with  the  lap  joint  type  several 
days  would  be  required. 

The  windings  are  insulated  from  the  core  and  other 
parts  of  the  transformer  by  heavy  oil-impregnated  wooden 
coil  supports.  Furthermore,  the  two  groups  01  each  phase 
are  separated  from  each  other  by  a  wooden  spacing  frame. 
The  connection  between  the  coil  supports  and  the  core 
clamps  is  not  a  rigid  one,  a  certain  amount  of  elasticity 
being  imparted  to  the  supports  by  means  of  heavy  springs 
whose  tension  is  adjustable.  The  coils  therefore  are  always 
under  the  same  pressure  whether  the  transformer  is  op- 
erating under  no-load  or  overload. 

The  high-tension  and  low-tension  windings  consist  of 
concentric  cylinders,  the  coils  being  of  rectangular  form. 
The  low-tension  winding  is  placed  inside  of  the  high-tension 
winding.  The  windings  are  separated  from  each  other  and 
from  the  core  by  heavy  insulating  barriers.  The  windings 
of  adjacent  phases  are  insulated  by  similar  barriers.  Both 
high-tension  and  low-tension  windings  are  subdivided  into 
a  large  number  of  thin  sections  composed  of  several  turns 
of  rectangular  wire  wound  one  turn  per  layer.  These  sec- 
tions are  thoroughly  insulated  from  one  another,  and  in 
addition  the  end  sections  are  extra  heavily  insulated  to  pro- 
tect them  against  line  surges,  and  furttiermore  the  sections 
are  separated  from  each  other  by  a  horizontal  oil  duct,  thus 
permitting  the  oil  to  reach  all  parts  of  the  windings  and 
effectually  cool  them.  The  transformer  is  thus  able  to 
carry  heavy  overloads  without  dangerous  overheating  be- 
cause no  hot  spots  can  develop  in  such  a  type  of  winding. 

The  stresses  set  up  in  a  transformer  due  to  a  heavy 
short-circuit  tend  to  separate  the  high-tension  and  low- 
tension  windings  both  in  an  axial  and  a  radial  direc- 
tion. The  heavy  coil  supports  already  mentioned  prevent 
the  motion  in  an  axial  direction.  Between  the  high-tension 
and  the  low-tension  windings,  between  the  low-tension 
winding  and  the  core  and  between  the  high-tension  wind- 
ings of  adjacent  phases  there  are  heavy  spacers,  which 
prevent  motion  in  a  lateral  direction.  In  addition,  on  the 
sides  of  the  transformer  there  are  vertical  coil  braces  which 
prevent  the  deformation  of  the  high-tension  windings  in  an 
outward  direction.  The  coils  are  thus  compelled  in  every 
way  to  retain  their  normal  shape. 

The  full-load  efficiency  based  on  all  losses  within  the 
transformer  at  operating  temperature  was  98.8  per  cent. 
The  regulation  at  100  per  cent  power  factor  was  0.63  per 
cent.  At  80  per  cent  power  factor  it  was  2.4  per  cent.  The 
rise  in  temperature  above  the  temperature  of  the  incoming 
water  was  26  deg.  C.  in  the  hottest  part  for  continuous 
full-load  operation.  When  carrying  a  50  per  cent  overload 
for  four  hours  immediately  following  the  full-load  run.  the 
rise  was  40  deg.  C.  in  the  hottest  part.     These  results  show 
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tli.it  lliv  traiislOniior  i^  raud  \irv  C()iiscrvalivcl\  and  that 
It  can  cariv  a  coiisidorablc  (ivcrload  without  appiDachiiij; 
till'  jjuaraiiti-ed  tcuipcratuic  rise,  which  was  40  ilcg.  for 
full  load  operation  and  53  dcij.  tOr  the  50  per  cent  overload 
operation. 

I  lie  traiislonners  succesbiully  withstood  an  insulation 
test  of  i->o,ooo  volts  between  high-tension  windings  and  all 
other  parts  for  one  minute,  and  a  similar  test  of  26,400 
volts  between  low-tension  windings  and  all  other  parts  for 
one  minute.  In  addition  double  voltage  was  impressed 
across  the  low-tension  winding  for  one  minute.  Following 
this  test  the  two  high-tension  windings  of  each  phase  were 
comiecteil  in  parallel  and  the  low-tension  excited  50  per 
cent  above  normal,  an  cmf  of  45,000  volts  existing  between 
the  two  high-tension  groups  of  coils.  This  test  was  con- 
tinued for  one  hour  and  then  normal  voltage  was  again 
impressed  on  the  windings  for  several  hours  to  insure  that 
tile  transformer  had  not  been  injured. 

It  is  claimed  for  this  type  of  transformer  that  tiic 
mechanical  construction  is  especially  adapted  for  very 
severe  service  and  heavy  overloads.  The  electrical  charac- 
teristics are  not  sacrificed  in  attaining  this  desired  result. 
In  fact,  the  electrical  characteristics  are  said  to  be  much 
better  than  those  of  any  similar  transformer  of  the  usual 
siiell  type  or  core  type  that  has  been  thus  far  built.  Finally 
tlie  weight  and  the  space  occupied  are  said  to  be  much  less 
llian  those  of  any  other  type  of  transformers  of  equal  out- 
put ever  constructed.  The  above-described  transformers 
were  manufactured  by  the  Crocker-Wheeler  Company,  Am- 
pere, .V.  J. 


SUBSTATION   FOR    1500-VOLT   DIRECT-CURRENT 
SERVICE. 


The  equipment  that  was  recently  placed  in  service  by  the 
Piedmont  Traction  Company,  which  has  commenced  the 
operation  of  a  very  extensive  electric  railway  system  in 
Xorth  Carolina  and  South  Carolina,  is  of  particular  interest 
because  the  voltage  of  1500  is  the  highest  direct-current 
pressure  ever  used  in  this  country  for  electric  traction. 
The  property  is  also  of  interest  because  the  energfy  is  not 


.All  of  the  motor-generator  sets  are  exact  duplicates  and 
each  consists  of  the  250-kw,  750-volt  compound-wound  gen- 
erators driven  by  a  750-hp,  three-phase,  60-cycle,  24oo-v(jlt 
synchronous  motor.  A  6.5-kw,  lJ5-volt  direct-current  ex- 
citer for  the  synchronous  motor  is  mounted  at  the  end  of 
till'  shaft.  Two  500-kw  direct-current  units  have  been  in- 
st.iiled  III  the  Charlotte  substation,  one  at  Castonia,  two  at 


Fig.   2 — Switchboard    Equipment. 

Dead  Falls,  two  at  Greenville,  two  at  Belton,  a  special  on( 
at  Anderson  and  one  at  Spartanburg. 

The  energy  is  taken  at  the  Dead  Falls  station  from  '< 
13,000-voIt  line  and  at  Belton  from  a  44,000-volt  line  whicl 
is  fed  through  step-up  transformers  from  a  2200-volt  lirn 
at  the  Greenville  substation.  In  all  of  the  other  substa 
tions  energy  is  taken  directly  from  the  2200-volt  lines,  atK 
in  every  case  the  emf  on  the  motors  is  2200  volts. 

In  all  of  the  substations  the  switchboard  equipment  i 
similar.  The  panels  are  of  black  marine-finished  marble.  Ai 
interesting  feature  is  that  the  circuit-breakers  and  knit 
switches  on  the  1500-voIt  circuits  are  arranged  for  remot 
hand  control.  Danger  of  accidents  from  high  voltage  flashc 
is  therefore  eliminated.  In  some  of  the  stations  a  regulate 
lias  been  installed  for  maintaining  the  alternating-currei 


Fig.  1 — Lightning   Arrester  Equipment. 

generated  by  the  Piedmont  Traction  Company,  but  is  sup- 
plied from  the  Southern  Power  Company's  lines  through 
nine  substations  to  be  located  respectively  at  Charlotte, 
Gastonia,  King's  Mountain,  Spartanburg,  Greers,  Green- 
ville, Belton,  Anderson  and  Greenwood.  In  so  far  as  pos- 
sible duplicate  equipment  is  used  in  all  of  the  stations.  The 
1500-volt  direct  current  is  obtained  by  connecting  two  750- 
volt  generators  in  series. 


Fig.  3-^Synchronous  Motor-Generator  Sets.  ' 

voltage  approximately  constant.  The  regulator  does  ts 
by  acting  on  the  exciter  field  current  and  varying  the  fi  I 
excitation  of  the  synchronous  motor.  Feeders  to  the  tr- 
ley  circuits  are  protected  by  electrolytic  lightning  arrest(  ■ 
The  voltage  regulator  is  shown  mounted  at  the  left  end ' 
the  board.  The  above-described  electrical  apparatus  v3 
supplied  by  the  Westinghouse  Electric  &  Manufacture 
Company.  East  Pittsburgh,  Pa.  j 
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Industrial  and  Financial  News 


V^  ECENT  purchasing  of  railroad  equipment  along  fairly 
|\_  broad  lines  has  furnished  a  basis  for  further  im- 
provement in  the  iron  and  steel  trades,  and  has  also 
erved  to  enhance  the  prospects  for  better  business  in  a 
umber  of  other  industries.  Another  source  of  optimism 
.'as  found  this  week  in  the  excellent  prospects  for  early 
ettlement  of  the  present  differences  between  the  coal  oper- 
tors  and  the  miners.  While  no  pronounced  expansion  in 
he  turnover  is  recorded  througiiout  the  country  and  ad- 
ancenient  has  been  retarded  somewhat  by  irregular 
weather  conditions,  there  has  been,  however,  an  increase 
1  the  volume  of  business  transacted  in  many  lines.  Retail 
rade  is  active,  the  financial  markets  are  doing  a  business 
f  fair  proportions,  railroad  and  other  public-utility  earn- 
igs  are  increasing,  and  the  situation,  collectively,  reflects 
nprovement.  No  changes  of  moment  are  reported  in  the 
loney  markets.  Rates  in  New  York  May  15  were:  Call, 
!^i@3  per  cent;  ninety  days,  354^3'/^   per  cent. 


Electric    Bond   &    Share    Buys   Texas   Companies. — J.    F. 

trickland,  widely  known  as  a  promoter  of  public  service 
Drporations  in  Texas  and  president  of  the  American  Rail- 
ay  &  Lighting  Company,  which  operates  a  number  of  gas 
nd  electric  lighting  companies  in  that  State,  has  sold  his 
iterest  in  the  Cleburne  Electric  &  Gas  Company,  of  Cle- 
urne,  Tex.,  tlie  Hillsboro  Electric  &  Gas  Company,  of 
lillsboro,  Tex.,  the  Waxahachie  Electric  &  Gas  Company, 
F  Waxahachie,  Tex.,  and  his  lighting  properties  in  Waco, 
ex.,  to  the  Electric  Bond  &  Share  Company,  71  Broadway, 
ew  York.  These  newly  acquired  properties  will  Ik- 
rouped  by  the  General  Electric  interest,  with  several  others 
I  the  same  section  for  which  it  is  negotiating,  into  one 
Dmpany.  While  no  details  of  capitalization  for  the  coni- 
iny  have  been  worked  out  as  yet,  it  will  probably  be  known 
5  the  Texas  Power  &  Light  Company.  A  central  station 
ill  be  erected  at  Waco  with  sufficient  equipment  to  supply 
lergy  to  the  territory  now  served  by  the  several  com- 
mies named  above,  and  the  stations  now  operated  by  these 
smpanies  will,  it  is  understood,  be  held  in  reserve  for  the 
/aco  plant.  Mr.  Strickland  has  financed  through  St.  Louis 
iterests  an  interurban  line  that  will  connect  Waco,  Hills- 
oro,  Waxahachie  and  Dallas,  to  be  known  as  the  Southern 
exas  Traction  Company.  The  energy  for  this  road  will  be 
irnished  from  the  station  to  be  erected  at  Waco.  The 
lectric  Bond  &  Share  Company  has  secured  right-of-way 
)r  transmission  lines  along  the  interurban  road. 
Tennessee  Railway,  Light  &  Power  Directors. — Organi- 
ition  of  the  Tennessee  Railway,  Light  &  Power  Company, 
hich  was  recently  incorporated  by  H.  M.  Byllesby,  W.  P. 
onl)right  &  Company  and  Hodenpyl,  Hardy  &  Company 
)  take  over  the  Nashville  Railway  &  Light  Company,  the 
hattanooga  Railway  &  Light  Company  and  the  Cleveland 
lectric  Light  Company,  of  Cleveland,  Tenn.,  and  included 
le  Tennessee  Power  Company,  formed  to  develop  a  num- 
er  of  water-power  sites  in  Tennessee,  as  described  in  detail 
1  these  columns  April  13,  has  been  completed,  and  the  fol- 
)wing  directors  have  been  chosen:  Edward  W.  Clark, 
larence  M.  Clark,  Anton  G.  Hodenpyl  and  George  E. 
lardy,  of  New  York;  H.  M.  Byllesby,  of  Chicago;  Otto 
'..  OsthofF,  Frederic  C.  Walcott.  Orlando  B.  Wilcox  and 
ahn  W.  Barr,  Jr.,  of  Louisville.  The  officers  are:  H.  M. 
yllcsby,  president;  E.  W.  Clark,  G..  E.  Hardy  and  F.  C. 
/alcott,  vice-presidents;  Robert  E.  Graf,  secretary;  John 
V.  O'Brien,  treasurer;  Matthew  .\.  Morrison,  William  Lil- 
y  and  Jacob  Hekma,  assistant  secretaries  and  assistant 
"easurers. 

Massachusetts  Commission  to  Pass  on  Petitions  to  In- 
"ease  Stock. — The  Massacluisett^  I'uhlic  Service  Conimis- 
on  will  give  a  public  hearing  at  Boston  on  May  22  upon 
le  petition  of  the  Edison  Electric  Illuminating  Company 
f  Boston  for  authority  to  issue  26,007  shares  of  additional 
ipital  stock  in  connection  with  the  purchase  of  the  plants 
f  the  Hyde  Park  and  Weston  lighting  companies,  and 
Iso  t<i   finance  other  iniiiroxenients,   as  noted   in   these  col- 


unms  April  27.  A  hearing  has  been  set  on  the  same  date 
for  the  Belchertown  Electric  Company,  which  has  peti- 
tioned for  a  stock  increase,  and  on  May  28,  at  Northamp- 
ton, the  board  will  give  a  hearing  upon  the  petition  of  the 
Mayor  of  that  city  for  a  reduction  in  the  prices  charged 
for  gas  and  electricitj'  by  the   local   lighting  companies. 

Municipal  Lighting  Difficulties  in  Cleveland. — A  resolu- 
tion has  been  made  in  the  City  Council  of  Cleveland,  Ohi(^ 
requesting  it  to  dispense  with  the  services  of  the  consult- 
ing engineer  of  the  proposed  municipal  lighting  plant  until 
settlement  of  the  present  litigation  questioning  the  validity 
of  the  $2,000,000  bonds  authorized  for  the  purpose  of  build- 
ing the  plant.  The  councilman  who  prepared  the  resolution 
states  that  a  salary  of  $1,000  a  month  for  February  and 
March  was  paid  to  the  engineer  out  of  the  income  of  the 
South  Brooklyn  municipal  plant  and  at  this  rate  the  busi- 
ness will  soon  be  bankrupt.  He  believes  that  the  services 
of  a  consulting  engineer  will  not  be  necessary  until  the 
funds  for  the  plant  are  assured.  Draftsmen  are  at  work  on 
the  plans  for  the  new  plant. 

New  Cincinnati  Gas  &  Electric  Directors. — At  the  annual 
meeting  of  the  Cincinnati  Gas  &  Electric  Company  the 
board  of  directors  was  reduced  from  fifteen  to  eleven  mem- 
l)ers.  Seven  of  the  retiring  directors  were  re-elected,  four 
new  directors  were  elected  and  one  vacancy  is  unfilled. 
Louis  J.  Hauck  was  re-elected  president  of  the  company. 
The  new  directors  are  H.  L.  Brennaman,  Edward  W.  Ernst, 
George  Eustis  and  Charles  Windisch.  The  re-elected  di- 
rectors were  Charles  H.  Davis,  Norman  G.  Kenan,  Lee  H. 
Brooks,  John  Omwake,  C.  R.  Montgomery,  N.  S.  Keith  and 
Theodore  Clauss.  A  letter  signed  by  many  of  the  stock- 
holders, seeking  reduction  of  the  board  to  eleven  members 
and  making  nominations  for  new  directors,  appeared  in  these 
columns  May  4,  page  989. 

Rhode  Island  Power  Company  Organized.— The  Rhode 
island  Power  Transmission  Company  has  been  organized 
by  interests  identified  with  the  Connecticut  River  Trans- 
mission Company,  which  operates  a  66,000-volt  generating 
and  -distribution  system  in  central  Massachusetts  and 
southern  Vermont,  The  company  has  been  granted  a 
charter  by  the  Rhode  Island  Legislature.  The  officers  are: 
President,  Malcolm  G.  Chace,  Providence;  vice-president, 
John  O.  Ames;  treasurer,  W.  W.  Brooks.  The  directors  are 
M.  G.  Chace,  Henry  I.  Harriman,  Philip  Young,  John  O. 
Ames  and  Frank  L.  Hinckley.  The  company  was  organized 
for  the  purpose  of  selling  electrical  energy  in  Rhode  Island 
in   connection   with   the   Connecticut    River   system. 

Westinghouse,  Church,  Kerr  &  Company  Engagements. — 
Work  recently  undertaken  by  Westinghouse,  Ihurch,  Kerr 
Si  Company  includes  the  design  and  construction  of  a  man- 
ufacturing plant,  50  ft.  x  208  ft.,  four  stories  and  basement, 
at  Newton  Upper  F"a  Is.  Mass.,  for  the  Gamewell  Fire 
-Marm  Telegraph  Company.  The  same  engineers  have  been 
retained  to  design  and  construct  a  5000-kw  substation  for 
the  New  Bedford  Gas  &  Edison  Light  Company,  of  New 
Bedford,  Mass.  .A.n  8500-kw  addition  to  the  plant  of  the 
Utah  Light  &  Railway  Company,  of  Salt  Lake  City,  Utah, 
is  being  made  by  Westinghouse,  Church,  Kerr  &  Company, 
who  built  the  original  'Station  in  1910.  Materials  and  equip- 
ment  for  all   of  the   above  have  been   ordered. 

Illinois  Northern  Utilities  Bonds  Offered.— Financial  in- 
terests are  offering  $1,600,000  first  and  refunding  mortgage 
5  IJer  cent  gold  hond'^  of  the  Illinois  Northern  Utilities 
Company,  dated  April  1,  1012,  and  due  -A-prii  i,  1057,  but 
redeemable  at  the  option  of  the  company  as  a  whole  or  in 
part  on  any  interest  payment  day  at  105  and  interest.  De- 
tails of  the  organization  of  this  company  were  recorded 
in  these  columns  April  20  and  May  4. 

McKinley  Syndicate  Enlarges  Holdings. — Negotiations 
have  been  concluded  by  the  McKinley  syndicate,  which  op- 
erates a  number  of  street  railway  lines  in  Illinois,  for  pur- 
chase of  the  properties  of  the  Carlinville  Utilities  Com- 
panv,  of  Carlinville,  Til.  These  include  a  pas  and  electric 
light  j)lant  and  a  fifty-year  franchise  which  has  forty-seven 
vears    to   run. 
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Organize  Chicago  Electric  Motor  Car  Company. — .\  new 
CDiiipany,  ilic  L  liicago  Electric  Motor  Car  Cnmpaiiy,  has 
been  fornud  in  Chicago  to  manufacture  electric  automoljilcs. 
I'redeiick  J.  Newman,  for  several  years  works  luanaj^er  for 
tlu'  Woods  Motor  Vehicle  Company,  is  the  president  and 
general  manager  of  llie  new  company,  whicii  has  a  tempor- 
ary otlice  at  951  Teople's  Gas  Building.  Tlie  company  is 
erecting  a  two-slory  building  for  its  Ciiicago  salesroom  at 
2702  South  Michigan  Avenue,  and  after  July  1  its  head- 
quarters and  factory  will  be  in  the  new  Iniilding  it  is  i)Utting 
up  at  30i2-3()i8  South  Morgan  Street  on  the  Chicago  Junc- 
tion Railway.  C.  J.  Blakeslee  is  the  engineer  for  the  new 
company.  The  Chicago  Electric  Motor  Car  Company  will 
make  pleasure  vehicles  at  first,  but  later  will  manufacture 
commercial  delivery  wagons  and  trucks.  Mr.  Newman, 
who  is  himself  an  engineer,  says  that  as  the  result  of  years 
of  study  the  "Ciiicago"  vehicle  will  be  characterized  by 
simplicity  of- parts  and  a  motor  with  25  per  cent  more 
power  than  similar  motors  and  50  per  cent  less  weight. 
This  "Chicago"  motor  will  be  supplied  by  the  Westing- 
house  Electric  &.  Manufacturing  Company.  Cushion  tires 
and  either  lead  or  nickel-iron  storage  batteries  will  be 
used.  The  wiieelbase  will  be  96  in.  It  is  the  purpose  of 
the  company  to  introduce  into  the  electric  vehicle  manu- 
facturing liusiness  several  features  that  have  been  suc- 
cessful In  the  production  of  some  of  the  well-known  gas 
cars.  The  new  company  will  make  the  fifth  electric  vehicle 
manufacturing  concern  having  headquarters  in  Chicago.  It 
is  expected  that  some  of  its  cars  will  be  in  operation  by 
midsummer. 

Oro  Electric  Corporation  Bonds. — San  Francisco  inter- 
ests are  offering  $3,500,000  first-mortgage  6  per  cent  forty- 
year  bonds  of  the  Oro  Electric  Corporation,  of  Orovillc, 
Cal.,  at  98  and  interest.  The  bonds  are  dated  Oct.  i,  191 1, 
are  due  Oct.  i,  1951,  but  are  callable  on  any  interest  date 
at  105  and  interest.  The  company  was  incorporated  in 
California  Oct.  i,  191 1,  and  supplies  electric  energy  and 
water  in  Oroville  and  vicinity.  The  bonds,  subject  to  $300,- 
000  lirst-mortgage  6  per  cent  bonds  of  the  Oro  Water,  Light 
&  Power  Company,  are  a  first  lien  on  all  of  the  property  of 
the  Oro  Electric  Corporation  and  the  Oro  Water,  Light 
&  Power  Company,  its  subsidiary.  The  company  has  plants 
in  operation  with  a  rated  output  of  26,000  hp,  the  ultimate 
rating  of  which  will  be  53,000  hp.  It  has  $6,500,000  capital 
stock  and  $3,500,000  6  per  cent  preferred  stock.  -J.  W. 
Goodwin  is  the  president,  W.  J.  Holton  the  vice-president 
and  J.  K.  Mof^itt  the  secretary.  The  offices  are  in  San 
i-Vancisco.     Xet  income,  last  year,  after  taxes,  was  $360,694. 

Will  Represent  Siemens-Schuckertwerke  Lamps  Here. — 
H.  M.  Hirschberg,  30  East  Twentieth  Street,  New  York, 
who  has  been  long  associated  with  the  flaming-arc  lamp 
business  and  is  the  sole  importer  of  Plania  electrodes  into 
this  country  and  Canada,  has  returned  from  a  short  trip  to 
Berlin,  where'  he  arranged  for  the  representation  of  Sie- 
mens-Schuckertwerke lamps  in  this  country.  He  will 
shortly  introduce  a  special  converging-type  lamp  with  sev- 
eral improvements  in  sizes  having  a  life  of  ten  hours  and 
seventeen  hours,  together  with  a  forty-hour  vertical  elec- 
trode, open-arc  lamp  adapted  for  both  white-light  and 
yellow-light  electrodes,  which,  he  says,  will  be  fully  as  ef- 
ficient as  the  converging  type. 

Western  Electric's  Business  Increases. — During  the  month 
of  April  the  total  goods  billed  out  by  the  Western  Electric 
Company  showed  a  gain  of  17  per  cent  over  the  total  for 
April,  191 1,  a  gain  which  slightly  more  than  offset  the  fall- 
ing off  in  the  first  two  months  of  this  year,  previously  noted 
in  these  columns.  As  March  business  was  about  on  a  par 
with  that  in  the  preceding  March,  the  company  figures  that 
the  results  thus  far  in  the  year  place  the  1912  record  about 
1V2  per  cent  ahead  of  that  in  the  corresponding  four  months 
of  191 1.  The  gain  in  April  business  came  chiefly  from  the 
East  and  Far  West  sections  of  the  country.  Foreign  busi- 
ness was  also  good. 

Muscatine  Light  &  Traction  Calls  Bonds. — Notice  has 
been  given  by  the  Muscatine  Light  &  Traction  Company, 
which  owns  and  operates  the  Citizens'  Railway  &  Light 
Companj',  of  Muscatine,  la.,  and  is  itself  controlled  by  the 
United  Light  &  Railways  Company,  Grand  Rapids,  Mich., 
that  all  of  its  collateral-trust  twenty-year  5  per  cent  gold 
bonds  dated  Sept.  i,  1906,  now  outstanding  will  be  re- 
deemed at  the  office  of  the  Michigan  Trust  Company,  Grand 


Ivapids,  on  June  1.  Holders  of  these  jjonds  will  receive  .k - 
I  rued  interest  and  a  premium  of  5  j)er  cent  in  addition  to  ilic 
principal. 

Gathering  Stock  of  Louisville  Lighting  Companies. —  !i  is 
slated  by  interests  connecled  vvilli  tlie  Louisville  Triisl  <  "in- 
I)any  and  the  I'^idclity  Trust  Comi)any,  whicii  have  iiandled 
a  pool  of  stock  of  the  Louisville  Gas  Company,  whicii  (  011- 
trols  the  Louisville  Lighting  Company,  that  the  pool  will 
amount  to  all  of  the  stock  in  the  company  except  .;  too 
shares.  This  does  not  include  the  9250  shares  owned  by  the 
city.  The  extent  of  the  dei)osits  indicates  that  H.  M.  l!yl- 
iesby  &  Company  and  their  associates  will  have  practirilly 
complete  control  of  the  corporations. 

Supreme  Court  Sustains  Cumberland  Telephone  &  Tele- 
graph Company. — Advices  from  Washington,  1),  (_.,  state 
that  the  United  States  Supreme  Court  has  approved  the 
action  of  the  Federal  Circuit  Court  for  western  Kentucky  in 
l^ermanently  enjoining  the  city  of  Louisville  from  remov- 
ing the  telephone  equipment  of  the  Cumberland  Teleplione 
&  Telegraph  Company  from  its  streets.  It  was  held  by  the 
court  that  the  company  possesses  rights  to  use  the  streets 
under  state  charter,  not  by  city  ordinance. 

Westinghouse  Security  Company  Plan. — It  is  learned 
that  the  Westinghouse  Electric  &  Manufacturing  Company 
is  planning  to  organize  a  security  company  along  the  lines 
of  the  Electric  Bond  &  Share  Company  operated  by  the 
General  Electric  Company.  April  business  of  the  company 
was  very  satisfactory,  being  the  best  for  any  month  in  the 
last  three  years,  and  May  business  thus  far  shows  no  fall- 
ing ofif  from  the  record  of  the  preceding  month.  The  annual 
report  of  the  company  will  be  issued  shortly. 

West  Penn  Traction  &  Water  Power  Increases  Stock.— 
The  West  Penn  Traction  &  Water  Power  Company,  which 
as  noted  in  these  columns  May  4,  was  organized  by  the 
American  Water  Works  &  Guarantee  Company  to  take 
over  the  West  Penn  Traction  Company,  has  filed  a  cer- 
tificate of  increase  of  its  authorized  stock  from  $25,000  to 
$27,000,000  with  the  Secretary  of  State  of  West  Virginia. 
This  company  was  originally  known  as  the  Black  River 
Water  &  Power  Company. 

Appraising  San  Joaquin  Light  &  Power  Properties. — J.  G 
White  &  Company,  Inc..  recently  began  valuing  th<' 
properties  of  the  San  Joaquin  Light  &  Power  Company,  oi 
Fresno,  Cal.  The  work  is  under  the  general  direction  0: 
J.  C.  Gillespie,  manager  of  the  valuation  department  of  th( 
White  company.  A  temporary  office  has  been  opened  ir 
Fresno  for  the  convenience  of  the  field  force,  which  num 
bers,  in  this  case,  nearly  fifty  men. 

Superior  (Wis.)  Water,  Light  &  Power  Company  Issues 
Bonds. — The  Superior  Water,  Light  &  Power  Company,  0 
Superior,  Wis.,  has  been  authorized  to  issue  $200,000  pa 
value  of  first-mortgage  4  per  cent  bonds,  to  be  issued  an( 
sold  for  the  purpose  of  supplying  funds  for  sinking-fun( 
purposes,  for  reimbursing  the  treasury  for  additions  an* 
extensions  to  the  property,  and  for  making  further  addi' 
tions. 

Control  of  Cleveland  Company  Secured  by  Harrisoi 
Williams. — It  is  generally  understood  in  financial  circle 
that  Harrison  Williams,  of  New  York,  has  secured  contrc 
of  60  per  cent  of  the  stock  of  the  Cleveland  Electric  Ilium 
nating  Company  and  that  he  will  take  over  the  proper! 
before  May  28,  the  date  by  which  all  stock  is  to  be  d( 
posited  by  holders  who  wish  to   sell. 

Fort  Dodge  Light  Bonds  Called. — On  June  i,  at  the  0 
fices  of  the  Michigan  Trust  Company,  Grand  Rapids,  Micli 
the  Fort  Dodge  Light  Company,  of  Fort  Dodge,  la.,  wi 
redeem  its  outstanding  collateral-trust  forty-year  5  per  cer 
gold  bonds  dated  May  i,  1906,  at  accrued  interest  and  5  p< 
cent  premium  in- addition  to  the  principal. 

Westinghouse  Machine  Meeting  Postponed. — The   mee 
ing  of  the  stockholders  of  the  Westinghouse  Machine  Cor 
pany  scheduled  for  May  9  to  authorize  an  increase  in  tl : 
capital  stock  of  the  company,  as  previously  noted  in  the: 
columns,  has  been  postponed  until  May  30. 

Sedalia  Light  &  Traction  Reorganization. — The  proper 
of  the  Sedalia  Light  &  Traction  Company,  of  Sedalia,  M( 
will  be  sold  under  foreclosure  at  Sedalia  on  June  7.     It 
understood  that  H.  L.  Doherty  &  Company,  60  Wall  Stre( 
New  York,  will  reorganize  and  manage  the  company. 
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Auglaize  Power  Company's  Plans. — J(jhn  R.  Hall,  of  New 
fork,  representing  interests  in  New  York  said  to  be  to  some 
xtent  allied  with  the  Auglaize  Power  Company,  has  pur- 
hased  the  plant  and  business  of  the  Defiance  Gas  &  Elec- 
ric  Company,  of  Defiance,  Ohio,  which  is  capitalized  at 
400,000.  The  transmission  system  of  the  Defiance  Gas  & 
Llectric  Company  will  be  greatly  enlarged  and  service  im- 
iroved,  in  order  that  it  may  satisfactorily  transmit  the  en- 
rgy  generated  at  the  plants  of  the  Auglaize  Power  Com- 
lany  to  the  various  consumers  in  Defiance.  The  transfer  of 
his  property  was  efifected  through  the  efforts  of  Congress- 
nan  T.  T.  Ansberry,  who  was  prominent  in  the  Defiance 
Jtility  Company,  which  was  organized  by  him  and  contem- 
dated  the  furnishing  of  energy  to  various  manufacturing 
ndustries  in  Defiance.  The  iinmediate  result  has  been  that 
,11  opposition  to  the  transmitting  of  energy  through  the 
nains  of  the  Auglaize  Power  Company  to  the  manufacturing 
ndustries  has  disappeared,  and  the  people  of  Defiance  are 
ssured  that  the  electrical  service  will  be  materially  im- 
troved.  The  first  plant  of  the  Auglaize  Power  Company, 
k'hich  is  located  on  the  Auglaize  River  near  Defiance,  is 
apidly  nearing  completion  and  will  contain  equipment  hav- 
ng  a  rated  output  of  about  7000  kw.  Work  on  this  hydro- 
lectric  plant  was  started  in  July  of  last  year,  as  previously 
lOted  in  these  columns,  and  has  progressed  uninterruptedly 
nd  within  the  schedule  time  originally  planned.  R.  R.  Liv- 
ngston,  consulting  engineer,  of  2  Rector  Street,  New  York, 
las  had  entire  charge  of  the  work.  The  Ambursen 
iydraulic  Construction  Company,  of  Boston,  has  com- 
ileted  the  dam  and  power  station.  On  May  10  the  Am- 
lursen  company,  represented  by  C.  W.  Hotaling,  manager, 
elebrated  completion  of  the  work  by  giving  a  banquet  at 
he  mess  house  of  the  camp  to  over  200  business  men  ot 
)efiance.  It  is  planned  by  the  interests  controlling  the 
Auglaize  Power  Company  to  install  a  number  of  hydro- 
lectric  plants  on  this  river,  and  as  the  main  transmission 
ine  from  Defiance  to  Toledo,  Ohio,  is  almost  completed, 
lectrical  service  will  be  furnished  to  all  cities  and  manu- 
acturing  plants  within  a  commercial  transmitting  distance 
if  the  main  transmission  line  installed.  Electrical  energy 
irill  also  be  furnished  to  the  city  of  Toledo.  It  is  also 
earned  that  the  hydroelectric  company  expects  to  com- 
ilete  within  the  very  near  future  a  large  steam  auxiliary 
tation  located  on  property  already  purchsed  within  the 
orporate  limits  of  the  city,  having  a  generating  equipment 
ating  between  5000  kw  and  10,000  kw.  When  all  of  its 
trork  in  that  section  of  the  country  is  completed  the  Aug- 
aize  Power  Company,  with  its  allied  interests,  will  have 
,  generating  rating  of  over  15,000  kw  from  hydraulic 
lower  and  10,000  kw  in  steam  power  and  will  build  a  trans- 
nission  system  over  150  miles  long  in  order  to  serve  that 
ection   of   Ohio. 

Penn  Public  Service  Bonds. — New  York  interests  are 
)ffering  first  mortgage  5  per  cent  gold  bonds  of  the  Penn 
^uhlic  Service  Company,  which  is  a  merger  of  the  electric 
ight  and  power  companies  in  Center,  Clearfield,  Indiana  and 
djacent  counties  in  Pennsylvania.  These  had  previously 
teen  operated  as  independent  properties.  The  company  has 
Iso  acquired  the  gas  business  in  Clearfield,  Pa.,  the  steam- 
leating  business  in  Philipsburg,  Pa.,  and  practically  all  the 
tntire  authorized  issue  of  bonds  and  capital  stock  of  the 
."enter  &  Clearfield  Street  Railway  Company.  The  Penn 
i'ublic  Service  Company  was  incorporated  under  the  laws 
>f  Pennsylvania  in  January,  igi2,  and  acquired  the  above 
)roperties  on  April  i.  It  has  $200,000  preferred  and  $1,100,- 
KX)  common  stock,  and  its  authorized  bond  issue  is  $4,000,- 
)oo,  of  which  the  present  issue  is  $900,000.  The  physical 
)roperties  of  the  company  include  si.x  electric  .generating 
itations  having  a  combined  rated  output  of  27.000  kw;  a 
iistribution  system  within  the  corporate  limits  of  the 
various  townships  supplied;  about  36  miles  of  transmission 
ines  beyond  the  corporate  limits  of  these  townships;  a 
iteain-heating  plant  with  about  4  miles  of  street  mains  in 
Philipsburg;  a  new  gas  plant  with  a  daily  output  of  100,000 
:u.  ft.,  and  a  distribution  system  supplying  gas  to  Clear- 
ield.  Gross  earnings  of  the  several  properties  operated 
ndcpendently  for  the  twelve  months  ended  Oct.  31,  1911, 
vere  $203,315;  the  operating  expenses  and  taxes  were  $111,- 
$15  and  the  net  earnings  were  $92,200,  or  over  twice  the 
H5.000  interest  on  $900,000  5  per  cent  bonds.  The  bpnds 
Differed   are  dated    Fe]!.    i,    1912,  and   are   due    Feb.    i,    1962. 


The  franchises  of  the  several  companies  to  which  the  Penn 
Public  Service  Company  has  succeeded  are  construed  to 
be  perpetual  or  for  a  definite  term  expiring  many  years  sub- 
sequent to  the  maturity  of  the  l)on(ls. 

Central-Station  Service  for  Large  Chicago  Warehouse. — 
The  Commonwealth  Kdison  Company  of  Chicago  has  secured 
a  contract  of  more  than  usual  interest  owing  to  the  size  of 
the  buildings  served  and  to  the  keen  competition  with  ad- 
vocates of  isolated-plant  service.  Butler  Brothers,  who  are 
wholesale  dealers  in  general  merchandise,  have  a  very  large 
building  in  Chicago  at  the  Randolph  Street  bridge,  and  they 
arc  building  a  mammoth  warehouse  just  west  of  their  pres- 
ent main  warehouse  which  will  be  60  per  cent  larger  than 
the  old  building.  The  new  building  will  contain  10,870,000 
cu.  ft.  of  space  as  compared  with  6,160,000  cu.  ft.  in  the  old 
building.  When  the  new  building  is  completed  the  total 
connected  load  will  be  about  12,000  i6-cp  lighting  equiva- 
lents and  about  iioo  hp  in  motors.  The  combined  buildings 
will  be  at  that  time  the  largest  warehouse  in  the  world, 
il  is  said.  The  contract  was  secured  by  the  electric-service 
company  after  a  lively  competition  with  engineers  and  man- 
ufacturers who  recommended  an  isolated  plant.  Another 
point  about  the  contract  which  is  gratifying  from  the  cen- 
tral-station point  of  view  is  the  fact  that  Butler  Brothers 
have  been  operating  isolated  plants  at  their  buildings  in 
Jersey  City,  St.  Louis  and  Dallas,  yet  they  have  decided, 
in  view  of  their  past  experience  in  Chicago,  to  use  the  cen- 
tral-station service  in  their  Chicago  establishment,  which 
is  the  largest  one  they  have. 

Petitions  Approved  by  New  Hampshire  Public  Service 
Commission. — The  application  of  the  Plaiston  Electric 
Light  &  Power  Company  for  authority  to  extend  its  lines 
into  the  towns  of  Atkinson,  Hampstead  and  Danville,  N.  H.. 
and  to  increase  its  capital  stock  to  $5,000  has  been  ap- 
proved by  the  New  Hampshire  Public  Service  Commission. 
The  application  of  the  Tilton  Electric  Light  &  Power  Com- 
pany, of  Tilton,  N.  H.,  to  increase  its  capital  stock  from 
$156,000  to  $170,000  has  also  received  approval. 

Appointment  of  Allis-Chalmers  Ancillary  Receivers 
Again  Deferred. — Judge  Landis  last  week  postponed  aj)- 
pointment  of  ancillary  receivers  for  the  Allis-Chalmer- 
Company  from  May  9  until  May  16,  or  later.  The  New 
York  office  of  the  company  has  been  moved  from  71 
Broadway  to  30  Church  Street. 

Conneaut  (Ohio)  Telephone  Company  to  Issue  Stock. — 
The  application  of  the  Conneaut  Telephone  Company,  Con- 
neaut, Ohio,  to  issue  $40,000  in  common  stock  in  order  to 
purchase  the  plant  of  the  Central  Union  Telephone  Com- 
pany at  that  point  has  been  granted  by  the  Ohio  Public 
Service  Commission. 

East  Boston  Lamp  Factory  for  General  Electric  Com- 
pany.— .\  tract  of  land  on  Porter  Street,  East  Boston,  Ma^s.. 
containing  several  acres,  has  been  purchased  by  the  Gen- 
eral Electric  Company.  A  new  lamp  factory  will  be  erected 
on  the  site. 


REPORT  OF    EARNINGS. 


CAROr.INA   POWER   >\:   LIGHT  COMPANY,   RALEIGH,    N.   C. 

The  income  statement  of  the  Carolina  Power  &  Light 
Company,  of  Raleigh,  N.  C,  for  the  twelve  months  ended 
April  30,  1912,  compares  with  that  for  the  period  ended 
April  30,    1911,  as  follows: 

1912.  1911. 

(Jross  earnings,  twelve  months  ended  April  30 $394,770  $335,422 

Operating  expenses  and  taxes 254,580  204,512 

Net    earnings $140,190         $130.9in 

Total     interest 91,045  72,140 

Net   income   after   charges $49,145  $58,770 

These  figures  include  throughout  the  earnings  of  the 
Durham   Light   &  Power  Company  acquired  as  of  Nov.   i, 

1910.  the  Henderson  Lighting  &  Power  Company,  acquired 
as  of  May  i,  191 1,  and  the  Standard  Gas  &  Electric  Com- 
pany, of  Raleigh,  N.  C,  acquired  as  of  Aug.  i,  191 1.  The 
earnings  of  the  Oxford  Electric  Company,  acquired  as  of 
Nov.    I.    iQii.   aro    for    the    period   which    began    on    May    I, 

1 9 1 1 . 
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PRICKS  IN  THK   NKW    YORK  MKTAI 

(  oppcr: 

, May  8  -^ 

Staiiil.it. I:                                                     Hill.  .\skcd. 

S.|iot      iS.JS  15.60 

Muv      15.J7!/j  15.60 

June 15.45  l.s.<>u 

Inly     15. ••5  15.60 

August     1S.45  15.60 

Loiiiloii   qiiolatiiiii :  £      s     d 

>tanilaiil  copinT,   spot     6V     3     *> 

■Standard  cupper,    I ut tires     (i9   IS     0 

I'linic    lake    15.85 

hltctn.lyitc      15.75 

CastiiiK     15.65 

Co\n>vi     Witt,    base 17.00 

>famU--.s   lubiiii;,    cupper,    base....  23.00 

.SoMTiilos   tubiiiK,    brass,    base 20.00 

Lead    4.20 

Sheet  line,  f.o.b..  smelter 8.65 

SiK'lter,   spot 6-85 

Nickel     .'y.OO  lo  40.00 

Aluniitiuiii: 

No.    1    pure    ingot 19(322 

Rods   and   wire,    base 31 

Sheets,     base ii 

OI.I)  MKTALS. 

Heavy   cupper  aiul   wti  ;r 14.25 

lirass,     heavy 10.00 

Hrass,      light 8.25 

Lead,     heavy 4.20 

/mc     scrap 5.75 


—  .May  15 , 

l:id.        .\8ked. 


16.00 
16.00 
16.0(1 
16.00 
1().00 


I.S.SO 
15.50 
15.70 
15.75 
15.75 

X.     s 

I'    '1 
72     7 


10.10  to  16.20 
16.00  to  16.10 
15.90  to  16.0U 
17.00 
23.00 
20.00 
4.20 
8.65 
6.85 
39.00  to  40.00 


19@22 
31 
33 


14.25 
10.00 
8.25 
4.20 

5.75 


COPPER  EXPORTS  IN  MAY. 
Tons,   week  ended    .May   8 5458  May  15,  11,318 

SrOCK  MARKET  PRICES. 

May  8.^ 

-Mlis-Chalmers      Ifi* 

AUis-Chalmers,     pf 5* 

Amalgamated     Copper 81  •» 

Amer.    Tel.    &   Tel 145 Ji 

Koston      Kdison 292 

Commonwealth     Jidispn 146* 

Electric    Storage    Battery 54 >4 

General     Electric 167 

Mackay     Companies 82fi 

Mackav   Companies,    pf 695^* 

Fhiladdphia     Electric 19'A 

Western     Union 83 

\\  estinghouse      74J4 

W  estinghouse,      pf 120 -^ 

*Last  price  quoted. 


-May  15 

6* 

83 
146 
292 
144 

56^ 
170 

83^' 

69 

\9H 

83 '/g 

76* 
121* 


Personal 


Mr.  Henry  L.  Doherty  sailed  for  London  May  14  on  the 
Kronprinzessin  Cccilic  on  a  business  trip.  He  will  return 
about  June   i. 

Mr.  E.  L.  Benton,  formerly  superintendent  for  the  Pike's 
Peak  Hydroelectric  Company  at  Manitou,  Col.,  has  been 
appointed  superintendent  of  the  Lockport  (N.  Y.)  Light, 
Heat    &    Power    Company. 

Mr.  J.  Frank  Dostal,  general  manager  of  the  Colorado 
Springs  (Col.)  Light,  Heat  &  Power  Company  and  past 
Jupiter  of  the  order  of  Sons  of  Jove,  was  married  on  April 
24  to  Miss  Irene  G.  Howard,  of  Denver. 

Mr.  D.  McFarlan  Moore,  inventor  of  the  vapor-tube 
lamp  which  bears  his  name,  has  become  associated  with 
the  General  Electric  Company  and  will  hereafter  be  located 
at  the  Harrison  lamp  works  of  that  company. 

Mr.  Edwin  E.  Witherby  has  resigned  as  manager  of  the 
Pennsylvania  Lighting  Company,  Shamokin,  Penn.,  to  as- 
sume charge  of  the  Middle  West  territory  for  the  General 
Vehicle  Company,  with  headquarters  at  Chicago. 

Judge  W.  H.  Felton,  of  the  Superior  Court  of  the  jMaon 
(G'a.)  circuit,  has  tendered  his  resignation  from  the  office 
indicated,  which  he  has  held  continuously  for  seventeen 
years,  so  as  to  accept  the  presidency  of  the  Central  Georgia 
Power  Company,  the  Macon  Railway  &  Light  Company 
and  the  Macon  Gas  Company. 

Prof.  George  A.  Damon,  dean  of  Throop  Polytechnic  In- 
stitute. Pasadena,  Cal.,  and  Mr.  E.  F.  Scattergood,  electrical 
engineer  of  the  city  of  Los  Angeles,  have  been  appointed  an 
arbitration  committee  to  determine  the  damage  done  to  the 
city  water  pipes  by  electrolysis  where  electric  lines  cross 
pipe  lines   on   Sunset   Boulevard,   Los  Angeles. 

Mr.  James  Campbell,  of  St.  Louis,  president  of  the 
North   American   Company,   of   New   York,   which   controls 


the  Union  Klectric  Linlii  iS,:  I'livvcr  (  Dinitany,  of  St.  Luins, 
the  Detroit  lulison  Company,  the  Milwaukee  I'.lectric  Kail- 
way  &  I-iRlit  C'(jmpany  and  other  operating  companies,  it 
the  subject  of  an  interesting  ciiaracicr  sketch  in  the  St 
Louis  Mirror  of  May  y. 

Mr.  T.  T.  Logic  lias  been  appointed  sU|KTintendent  of 
llie  W'estlield  (Mass.)  Gas  &  Lleciric  Liglit  Company  tO 
succeed  Mr.  George  Pettibone,  who  has  tendered  his  resig- 
nation to  lake  illecl  May  jo.  Mr.  Logic  is  at  present  is- 
sistant  manager  of  the  South  Norwalk  ligiiting  plant,  liav- 
ing  been  engaged  there  about  six  years.  He  is  a  graduate 
of  the   Siiellield    Sc-icntilic    Scliool,    Naie. 

Mr.  Frederick  J.  Newman,  until  recently  chief  engineer 
and  vicc-jjresident  of  tiie  Woods  Motor  Vehicle  Company, 
of  Chicago,  is  now  president  and  general  manager  of  the 
new  Chicago  Electric  Motor  Car  C<jmpany.  Mr.  Newman 
is  an  electrical  engineer  with  wide  experience  in  the  de- 
signing and  manufacturing  of  electric  automobiles.  He  is 
an  alumnus  of  the  University  of  Wisconsin  and  a  memljcr 
of  the  American  Institute  of  Electrical  Engineers,  the 
American  Electrochemical  Society  and  the  Society  of  Auto- 
mobile   Engineers. 

Mr.  J.  Elias  Fries,  who  will  be  in  charge  of  the  recently 
established  engineering  department  of  the  Pacific  Coast 
branch  of  the  Crocker-Wheeler  Company,  was  born  at  hrin- 
naryd,  Sweden,  on  April  6,  1876.  He  is  an  electrical  and 
mechanical  engineer,  graduated  from  the  Institute  of  Tech- 
nology at  Stockholm,  and  was  president  of  the  student  corps 
of  that  college  in  1897.  Following  his  graduation  he  was 
successively  connected  with  the  engineering  staffs  of  the 
General  Telephone  Company,  of  Stockholm,  the  General 
Electric  Company,  of  Sweden,  and  the  Holmia  Electrical 
Company.  His  first  position  in  this  country  was  obtained 
in  1903  with  Westinghouse,  Church,  Kerr  &  Company  in 
connection  with  the  electrification  work  of  the  Long  Island 
Railroad.  Two  years  later  he  joined  the  Allis-Chalmers 
Company  as  commercial  engineer,  and  during  1907  and 
1908  he  was  connected  with  the  Canadian  General  Elec- 
tric Compan}'.  In  1909  he  became  associated  with  the 
Crocker-Wheeler  Company,  for  which  concern  he  has  served 
in  an  advisory  capacity  to  the  sales  department  and  as 
manager  of  the  estimating  department.  In  his  present  posi- 
tion he  will  have  charge  of  the  Crocker-Wheeler  Com- 
pany's engineering  work  on  the  Pacific  Coast.  Mr.  Fries 
has  read  papers  before  the  Toronto  and  Cleveland  Sec- 
tions of  the  A.  I.  E.  E.  and  has  contributed  to  the  tech- 
nical press  numerous  articles  on  various  engineering  sub- 
jects. He  is  a  member  of  the  Engineers'  Club  (New  York) 
and   of  other  engineering  and   social  clubs. 

Mr.  C.  F.  Hewitt,  for  the  last  four  years  general  super- 
intendent of  the  East  St.  Louis  &  Suburban  Railway  Com- 
pany of  East  St.  Louis,  111.,  has  been  elected  vice-presi- 
dent and  general  manager  of  the  Des  Moines  (la.)  City 
Railway  Company,  to  succeed  Mr.  J.  R.  Harrington,  re- 
signed. Mr.  Hewitt  was  born  in  Baltimore,  Md.,  and  re- 
ceived his  early  education  in  Pennsylvania.  Early  in  1890 
he  entered  the  student  course  of  the  Thomson-Houston 
Electric  Company,  at  Lynn,  Mass.,  and  shortly  afterward 
was  advanced  to  the  engineering  and  construction  depart- 
ment, where  he  was  engaged  in  the  work  of  installing  light- 
ing, railway  and  marine  plants  for  this  company  and  for 
its  successor,  the  General  Electric  Company.  He  later  be- 
came superintendent  of  the  Elmira  (N.  Y.)  Water,  Light 
&  Railroad  Company,  known  at  that  time  as  the  Elmira 
Municipal  Improvement  Company.  He  remained  with  this 
property  until  1890.  when  he  became  manager  of  the  St. 
Joseph  &  Elkhart  Power  Company  and  of  the  Elkhart 
Electric  Company  with  headquarters  at  Elkhart,  Ind.,  where 
he  was  engaged  principally  in  the  development  of  hydro- 
electric power  plants  on  the  St.  Joseph  River  in  the  vi- 
cinity of  Elkhart  and  South  Bend,  Ind.,  and  Berrien 
Springs,  Mich.  Upon  the  sale  of  these  properties  to  other 
interests  Mr,  Hewitt  accepted  the  position  of  general  su- 
perintendent of  the  St.  Joseph  (Mo.)  Railway,  Light,  Heat 
&  Power  Company,  where  he  remained  from  1903  to  190S 
In  the  early  part  of  1908  he  was  appointed  general  super- 
intendent of  the  East  St.  Louis  &  Suburban  Railway  a'. 
East  St.  I^ouis,  III.  Mr.  Hewitt's  new  appointment  i.', 
effective    lunc    i.    tqi-'. 
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ATHENS,  ALA. — The  proposition  to  issue  $12,000  in  bonds  for  im- 
rovements  and  the  purchase  of  new  machinery  lor  the  water  and  light 
ant  will  be  submitted  to  a  vote  on  June  1.  \.  P.  Henderson  is  city 
erk. 

BIRMINGHAM,  AL.A.— The  liirmingham  Ry.,  Lt.  &  Pwr.  Co.  has 
jplicd  to  the  City  Commission  for  permission  to  place  its  wires  in 
nderground  conduits  in  tlie  business  district.  The  cost  of  the  work  is 
itimatcd   at  $259,042. 

BIRMINGHAM,  ALA.— The  I-ittle  Cahaba  Coal  Co.  will  install  one 
'5-kva.  alternator  and  a  number  of  motors  and  pumps  at  its  Piper  and 
aleanor  coal  mines.  Kids  for  the  equipment  will  be  received  until  May 
I  at  the  office  of  Martin  J.   Lide,  consulting  engineer,   Birmingham,   Ala. 

TUSCALOOSA,  ALA.— The  Tidewater  Pwr.  Co.  has  applied  to  the 
ity  Commission  for  a  franchise  to  supply  electricity  for  lamps  in  motors 
;re.  It  is  reported  that  the  company  has  contracted  to  supply  power 
I  the  plant  of  the  Central  Foundry  Co.  The  Tidewater  company  also 
■oposes   to   equip   its   railway   in   Tuscaloosa   for   electrical   operation. 

PARADISE,  ARIZ.— The  Paradise  M.  &  M.  Co.  is  planning  to  in- 
all  an  electric  plant  to  supply  electricity  for  lamps  and  motors  for  its 
ant  and  to  other  mining  companies  in  this  district. 

PHOENIX,  ARIZ.— The  Salt  River  Valley  Water  Users'  .Assoc,  is 
terested  in  the  organization  of  a  local  company  to  distribute  electricity 
jnerated  by  the  Salt  River  system. 

TUCSON,  .\RIZ.— The  Mineral  Hill  Consol.  Mining  Co.  is  contem- 
lating   the   installation    of   an   electric   concentrator   at   its   mine. 

ARGENTA,  .\RK. — The  City  Council  has  passed  an  ordinance  appro- 
bating $18,500  for  extensions  and  improvements  to  the  municipal  light- 
g  plant.     Bids  have  already  been  received  for  the  above  work. 

LITTLE  ROCK,  ARK.— The  Little  Rock  Ry.  &  El.  Co.  is  contemplat- 
,g  placing  all  its  wires  in  the  city  underground  with  the  exception  of 
9  trolley  wires. 

M'ENA,  ARK. — H.  M.  Sharp  is  reported  to  be  interested  in  the  con- 
ruction  of  a  power  plant  and  street  railway,  for  which  a  franchise 
ill  soon  be  applied  for. 

BAKERSFIELD,  CAL.— The  San  Joaquin  Lt.  &  Pwr.  Co.  contem- 
ates  the  erection  of  a  transmission  line  from  McKittrick  south  through 
le   Belridge   and   Lost   Hills   districts. 

EL  CAJON,  CAL. — Plans  are  being  considered  by  the  San  Diego 
onsol.  Gas  &  El.  Co.  for  extending  its  electric  and  power  system 
irough  the  east  end  of  El   Cajon  Valley. 

FRESNO,  CAL. — The  San  Joaquin  Lt.  &  Pwr.  Co.  will  soon  begin 
jrveys  for  the  erection  of  a  transmission  line  from  Coalinga  to  the 
)ast,  a  distance  of  about  80  miles. 

GR.'\SS  VALLEY,  CAL. — Preliminary  surveys  are  being  made  by 
le  Pacific  Gas  &  El.  Co.  for  the  construction  of  a  large  power  plant  on 
ear  River.  The  plant  when  completed  will  be  operated  in  conjunction 
ith  the  main  plants  of  the  company,  two  of  which,  Colgate  and  Deer 
reek,  are  located  near  Nevada  City.  It  is  said  that  large  Towle  water 
rstem  on  the  American  River  will  be  diverted  into  Bear  River. 

LINDSAY,  CAL. — The  Board  of  City  Trustees  has  granted  the  franchise 
>r  the  installation  of  an  electric-light  system  to  C.  B.  Morganthaler  for 
125. 

LOS  ANGELES,  CAL. — An  ordinance  is  under  consideration  retiuir- 
ig  all  high-tension  transmission  lines  to  be  carried  on  iron  or  steel 
)les.     Trolley   poles  are  also   to  be  made   of   metal   hereafter. 

LOS  ANGELES,  CAL. — The  .\queduct  and  Power  .-Xdvisory  Board 
Js  petitioned  the  United  States  government  for  permission  to  erect 
le  Owens  River  transmission  line  across  180  miles  of  government  land, 
icluding  the  Kern  and  San  Gabriel  forest  reserves.  William  Mulliol- 
ind    is    chief    engineer. 

LOS  ANGELES,  CAL.— The  Union  Coal  &  El.  Co.,  Los  Angeles,  is 
tanning  to  install  a  5000-hp  gas-electric  plant  at  its  properties  in  San 
enito  County,  utilizing  bituminous  coal  in  its  producer  plant.  Daniel 
I.  Kidder  and  Bennett  E.  Cates,  electrical  superintendent,  will  have 
liarge   of   construction   of   the   plant. 

NAPA,  CAL. — The  Western  Pwr.  Co.  is  planning  to  erect  a  i)ower 
Buse  40  ft.  X  50  ft.  on  Soscol  .Avenue.  l'".(|iii|>ni(tit  c.ipable  of  <icvi  lop- 
ig  2500  hp  will  be  insta'led. 

PL.\CERVII.I,E,  CAL. — The  Smith  Lumber  Co.  is  planning  to  con- 
:ruct  an  electric  railway  from  Georgetown  and  Placerville  to  Lake  Tahoe 
nd  may  extend  it  into  Nevada. 

STOCKTON,  CAL.— The  Tidewater  \  Southern  R.  R.  Co.  contem- 
lates   extending   its    Stockton-Modesto    branch    from    Modesto    to    Oakdale. 

STOCKTON,  CAL. — Plans  are  being  prepared  by  tlie  Western  States 
as  &  El.  Co.  for  the  installation  of  an  underground  system  for  its  ser- 
ice   wires,   which    will    involve    an    expenditure    of   about    $200,000. 

VISALIA,  CAL. — Application  has  been  made  by  C.  W.  Rogers  for 
le  sale  of  a  franchise  for  the  erection  of  transmission   lines  in  this  city. 

BOULDER,  COL.— The  City  Council  has  engaged  John  J.  Wilson  to 
repare    plans   for   a   municipal    electric-light    plant,    to    cost    about   $40,000. 


SUFFIELD,  CONN. — The  Housatonic  Pwr.  Co.  is  contemplating  ex- 
tending its  electric-light  service  on  Halladay  .\venue  for  a  distance  of 
about   2   miles. 

WILMINGTON,  DEL. — Preparations  are  being  made  by  the  Public 
Utilities  Lt.  &  Pwr.  Co.  to  ask  for  a  franchise  in  Wilmington.  E. 
Clarence  Jones,  New  York,   is  interested  in  the  coninany. 

WILMINGTON,  DEL. — The  Hillcrest  Improvement  .\ssoc.  is  con- 
templating changing  the  street-lighting  system  in  Hillcrest  from  gas  to 
electricity.  It  is  propo.sed  to  replace  the  gas  lamps  with  tungsten  elec- 
tric lamps. 

WASHINGTON,  1).  C— Bids  will  be  received  by  Captain  R.  J.  Burt, 
disbursing  officer,  War  Department,  Washington,  D.  C,  until  May  20 
for  furnishing  aerial  i)aper-insulaled  cables  as  follows:  50,000  ft.  type 
401,  4000  ft.  type  402.  10,000  ft.  type  402,  10,000  ft.  type  404,  30,000  ft. 
type   406  and   20,000   ft.    type   407,   in   accordance   with   proposal   No.    583. 

LIVE  OAK,  FLA. — Preparations  are  being  made  by  the  Suwanee  Sul- 
phur Springs  Co.  for  the  construction  of  an  electric  railway  from  Live 
Oak  to  Suwanee  Sulphur  Springs,  a  distance  of  8  miles.  B.  W.  Helver- 
ton,  Live  Oak,  is  president. 

I^V'ONIA,  GA. — Bonds  to  the  amount  of  $5,000  have  been  voted  for 
extensions  to  the  electric-light  plant. 

MACON,  GA. — W.  J.  Massee,  representing  the  Georgia  Pub.  Ser.  Co. 
has  applied  to  the  City  Council  for  a  franchise  to  construct  and  operate 
an   electric   generating   plant. 

BOISE,  IDAHO.— The  Southern  Idaho  Lt.,  lit.  &  Pwr.  Co.  is  planning 
to  extend  its  interurban  line  from  Caldwell  to  Ontario  and  Weiser,  a 
distance  of  about  50  miles.     R.   L.   Ewing  is  engineer  in  charge. 

LEWISTON,  IDAHO. — Preparations  are  being  made  by  the  Lewiston- 
Clarkston  Improvement  Co.  for  the  erection  of  a  substation  east  of 
Lewiston  for  the  purpose  of  supplying  electrical  service  in  that  section. 
The  company  also  contemplates  extending  its  transmission  lines  across 
the  Clearwater  River  to  furnish  the  residents  along  the  river  with  elec- 
tricity for  pumping  and  lighting  purposes.  The  cost  of  the  extension  is 
estimated    at   about    $20,000. 

CARBON  CLIFF,  ILL. — The  Village  Board  is  negotiating  with  the 
People's  Pwr.  Co.,  Moline,  for  lighting  the  streets  of  the  village.  The 
contract  calls  for  30  incandescent  lamps   of  80  cp. 

FREEPORT,  ILL. — -An  effort  is  being  made  by  local  business  men 
to  secure  a  franchise  to  construct  an  electric-light  plant  in  this  city  to 
compete   with   the   Freeport  Ry.   &   Lt.   Co. 

HAMPSHIRE,  ILL.— The  Northern  Illinois  Utilities  Co.  has  pur- 
chased the  property  of  the  Hampshire  El.  Co.  in  Hampshire  and  a  fran- 
chise in  Huntley. 

JO'LIET,  ILL.^The  City  Council  has  rejected  the  bid  of  the  Public 
Service  Company  of  Northern  Illinois  for  street  lighting.  ,\  committee 
has  been  appointed  by  the  Council  to  endeavor  to  have  the  Sanitary 
District   of   Chicago   supply  electricity   for  lighting   the  streets. 

ROCHELLE,  ILL.— The  Rochelle,  Oregon  &  DeKalb  El.  Ry.  Co.  will 
soon  begin  work  on  construction  of  its  railway  lines  from  Rochelle  to 
Stone  Bridge,  from  Rochelle  to  Creston,  and  from  Rochelle  to  Paine's 
Point.  The  company  expects  to  build  a  power  house  at  Rochelle.  J.  J. 
Burns.   Chicago,   is  purchasing  agent. 

YORKVILLE,  ILL.— The  local  electric-light  plant,  owned  by  the  F. 
(>.  Young  Condensed  Milk  Co.,  has  been  taken  over  by  the  .\urora.  Elgin' 
&   Chicago   Trac.   Co. 

BEDFORD,  IND. — Proposals  will  be  received  by  the  Common  Coun- 
cil until  May  28  for  furnisliing  all  material  and  construction  of  a  sedi- 
mentation basin,  coagulant  house  and  pumping  station  building;  for  fur- 
nishing three  electrically  driven  centrifugal  i)unips  and  also  for  furnish- 
ing power  for  pumping  water  from  the  pumping  station  at  the  river  and 
from  the  sedimentation  basin  of  the  city  water-works,  in  accordance 
with  pl.Tus  and  specifications  on  file  at  the  office  of  J.  W.  Malott,  super- 
intendent of  the  water  department.  Plans  will  be  sent  to  prospective  bid- 
ders on  receipt  of  $10,  which  will  be  refunded  on  return  of  same. 
James  F.   .Stei)iienson   is  City   Clerk. 

('0.\TESVILLE,  IND. — Plans  have  been  periccted  for  the  inst::llation 
of  an  electric-li.tht  plant. 

ILARTFORl)  CITY,  IND. — The  County  Commissioners  have  agreed 
to  purchase  12  st.mdards  carrying  five-lamp  clusters,  provided  the  mer- 
chants will  purchase  lamp  standards  for  the  other  sides  of  the  square 
and  the  city  furnish  the  electricity  for  the  lamps.  The  project  calls  for 
12  standards  carrying  five  lamps  each.  Tlie  cost  of  maintenance  is 
estimated   at   $2,400   per   year. 

SOUTH  BEND,  IND.— The  South  Bend  &  Logansport  Trac.  Co.  will 
soon  ask  for  bids  for  the  construction  of  its  railway  between  Rochester 
.ind   I,ogansi)ort. 

CHARLES  CITY,  lA.— An  election  will  probably  be  called  to  vote 
on  the  proposition  to  issue  $25,000  in  bonds  to  install  a  municipal  light- 
ing and   pumping  plant. 

DUBUQUE,  I.A. — -The  Board  of  Park  Connnissioners  is  p-eparing  to 
install    the   boulevard    lighting   system    in    the    parks. 

G.\RWIN,  lA.— The  Tama  &  Toledo  El.  Ry.  &  Lt.  Co.,  Toledo,  has 
applied  to  the  Council  for  a  franchise  to  supply  electricity  for  lamps 
and  motors  here.  The  company  also  contemplates  extending  its  lines 
to   Glailbrook.      J.    P.    Walters,   Toledo,   is   secretary. 
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\  l.\l(>.\.  I  A.  Hids  will  he  received  l>y  W 
until  .May  24  for  con.sirnction  of  a  power  lioii 
I'ercy   C".    Smith.   Cedar    Knpids,   is  consvilling   engineer. 

\VU  I  lAMSIU'Ut;.  lA.— The  Troy  tanning  Co.  has  hceii  granted  a 
J.^year    franchise    to    install    and    ope' ale    an    electric-light    plant    here. 

WOODW.ARD,  l.\. — Two  applications  have  been  made  to  the  City 
t- iiuncil  for  a  franchise  to  establish  an  electric-light  plant  here.  The 
Itoone  El.  Co.,  of  Boone,  has  applied  for  a  franchise  to  supply  electrical 
service,  and  Mr.  Gibson,  reprcsenlinv;  the  intcrurban  cunipany,  is  seek- 
ing  the    privilege. 

FOWI.KR,  K.\N. — The  Tonkawa  Constr.  Co.,  of  Tonkawa,  has  been 
awarded  the  contract  for  constructing  an  electric-light  plant  and  water- 
works  system.     Worley  &•    Black,    Kansas   City,    Mo.,   are   engineers. 

L.VRNED,  KAN. — Plans  are  1-cing  p-epared  by  E.  T.  .\rcher  &  Co., 
New  England  Bank  Buildinj.'.  Kaii.-as  Cily,  Mo.,  cntinecrs,  for  recon- 
struction  of  the  electric-light    pla.  I    ;nul    uater-w  oi  ks   s\stfin. 

WICHIT.X,  K.W.— Bids  will  In-  receive.l  until  June  .1  by  William 
Sence,  city  clerk,  for  the  iu'-tallatinii  of  a  tire-alarm  and  police-telegraph 
system. 

ASHLAND,  KV. — Motor  e<iuipiuent  will  be  required  by  the  Ashland 
."^teel   Co.   to   operate   the   live   large   cranes   which   it   proposes  to   install. 

FUI.LERTON,  KY. — .\  movement  has  been  started  to  build  an  elec- 
tric-light plant  to  supply  electricity  for  residential  and  commercial  light- 
ing in  Fullerton  and  also  in  South  Portsmouth  and  to  the  large  plant 
of  the  Tygart  Fire  Brick  Company.  .\lbert  Smith,  Fullerton,  is  inter- 
ested. 

LYNDON,  KY. — The  Lyndon  Country  Club  is  negotiating  with  the 
Louisville  Ltg.  Co.  with  a  view  of  having  the  company  extend  its  trans- 
mission lines  to  Lyndon. 

NEW  ORLEANS,  LA.— Bids  will  be  received  by  F.  S.  Shields,  secre- 
tary Sewerage  and  Water  Board,  Room  508,  City  Hall  Annex,  New 
Orleans,  until  June  20  for  construction  of  power  house  No.  2,  approxi- 
mately 100  ft.  X  60  ft.,  steel  and  masonry  building.  Application  for 
plans  should  refer  to  contract  "40- D."  A  deposit  of  $50  will  be  re- 
<iuired,  which  will  be  refunded  on  return  of  plans.  George  G.  Earl 
is   general    superintendent. 

BOOTHBAY,  MAINE. — The  electric  power  plant  of  the  Boothbay 
Harbor  El.  'Lt.  &  Pwr.  Co.  was  destroyed  by  fire  recently,  causing  a 
loss   of   about   $20,000. 

CUMBERLAND,  MD.— The  Edison  EI.  Illg.  Co.  is  contemplating  the 
installation  of  a  1000-kw  steam  turbine,  condensing  apparatus,  generating 
sets  and  cooling  tower.     G.  A.  Eyler  is  chief  electrician. 

ELKTON,  MD.— The  Home  Mfg.,  Lt.  &  Pwr.  Co.  has  received  au- 
thority from  the  Public  Service  Commission  to  issue  $8,600  in  capital 
stock  and  $50,000  in  bonds  for  extensions  to  its  system.  The  company 
is  building  a  new  power  plant,  and  in  addition  to  its  local  service  will 
extend  its  transmission  line  to  Chesapeake  City,  a  distance  of  6  mi'es, 
to  supply  electricity  in  that  city. 

ATHOL,  MASS.— The  Athol  Gas  &  El.  Co.  has  been  awarded  the 
contract  to  furnish  all  the  power  to  operate  the  line  of  the  Massachu- 
setts Northern  railways  from  Orange  to  Fitchburg  until  April  1,  1927. 
The  contract  calls  for  more  than  1500  kw  and  provides  for  the  delivery 
of  energy  to  the  railways  at  four  points:  Athol,  East  Templeton,  Win- 
chendon  and  Westminster.  It  is  stated  that  work  will  soon  begin  on 
the   railway   which   is   to   extend   from   Orange   to   Turners   Falls. 

BEVERLY,  MASS. — The  City  Council  has  appropriated  $15,015  for 
establishing  and  maintaining  an  ornamental  lighting  system  in  the  busi- 
ness district.     Luminous-arc  lamps  are  to  be  used. 

BROOKFIELD,  MASS.— The  Central  Massachusetts  El.  Co.,  Palmer. 
Mass.,  has  applied  for  a  franchise  to  erect  transmission  lines  for  the 
distribution  of  electricity  in  Brookfield  and  East  BrookfieM. 

CHICOPEE,  MASS. — The  Amherst  Pwr.  Co.,  Amherst,  has  been 
granted  a  franchise  to  supply  electricity  in  Chicopee.  The  company  is 
planning  to  build  a  double  steel  tower  transmission  line  from  Turner's 
Falls  to  Amherst  and  will  erect  a  substation  with  a  garage  and  large 
storeroom. 

CLINTON,  MASS. — The  Clinton  Gas  Co.  is  extending  its  transmission 
line  up  the  Harvard  Road  to  Ponikin  Hill,  in  Lancaster,  to  supply 
electrical  service  in  that  district.  The  company  has  a  contract  for  fur- 
nishing   electricity    to    the    Industrial    School    for    Girls.      The    Industrial 
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.ScliiMil    loi     Hoys    at    .Sim  ley    hi:ii    uImu    contrael*.!    »iili    ilir    >oiii|>.> 
I'lrcli  icily   for   lanipfi  anil   iiiutorii, 

lAI.I.  KI\KI<,  MASS.— The  Soiilhciii  .Ma»sachiiticltt.  I'wi,  i 
.ipplied  III  the  Kourd  of  .Mdermen  for  |icrii)iiiftioii  to  lay  conjuii 
the  Hathaway  Street  power  hlulion  on  several  utrcttb  to  the  linr 
iiiwii   of    Wcilport. 

.NOKTII  AM)(;\KI<.  M.\SS.— The  Board  of  Srlcctnicn  ii>  .on 
ihc    installation    of   n    new   strcetliKhtinK   system    here. 

.NOKTII  BROOKFIELD,  .MASS.-  Preparalioiih  an-  bcinu  ni 
I'l.ank  II.  Wiiichell  to  orKanize  a  company  to  build  and  o|>ci 
iliTliic  light  jilant.  Work  wi'l  soon  begin  on  conKlrnilioii  o( 
lioi'se.      E,    N.   Parsons,   Boston,   is  engineer. 

I   XliRllXiK,    .VL\SS.— The    Worcester    Siibiirhaii    El.    (  o.    has    a 
ilu'    contract    for    the   construction    of    a    new    atlditioti    to    its    builil 
It.     X     160    ft.,    to    E.     D.    Ward,     Worcester.       Two    f.OO  hp     Edge 
boilers,    ('i|uipped    with    automatic    stokers,    and    an    .Mlis-Chalmcrs    tniliini 
ill    1200  hp  will   be  installed  in   the  new  building. 

W.\RREN,  MASS.— The  Warren  Mill  &  Pwr.  Co.  has  decided  to  appl; 
for  a  franchise  to  erect  a  transmission  line  through  East  Spiinginbl  t< 
Chicopee.  The  company  has  a  plant  on  the  ^uaboag  River  west  ol  Wir 
icii  with  an  output  of  600  hp  and  is  planning  the  erection  of  anothei 
dam  west  of  Plamer,  which  with  the  present  plant  would  give  the  con 
pany  an  output  of  7000  hp.  John  T.  McDonald,  Holyoke,  is  interest^! 
in   the  company.  ^ 

1!.\TTI.E  CREEK,  MI(  II.  The  Commonwealth  Pwr.  Co.  has  sccuiS((( 
llie  right-of-way  for  a  luu  iraiismissioii  line  from  Battle  Cretk  ti 
Charlotte. 

ONSTED,  MICH. — The  instaralion  of  an  electric-light  plant  m  On 
sled    is    under    consideration. 

('OK.\TO,  MINN.— The  GUncoe  Kl.  I.t.  (  o.  has  been  granted  a  fran 
chisc  to  build  and  operate  an  clcctric-Iiijht  plant.  II.  1',.  Rutlcdge 
(llcncoc,   is   manager. 

DITH'TH,  MINN. — The  Dululh  Edison  El.  Co.  has  submitted  a  prop 
o>-ition  to  the  City  Council  offering  to  sell  its  plant  to  the  city,  the  pric 
to   be   tjxed   by  a   board   of  appraisers. 

HILLS,  MINN. — A.  Thompson  and  M.  Nelson  are  reported  'o  b 
interested    in    the    installation    of    an    electric-light    plant. 

MANK.\TO,  MINN.— The  Consumers'  Pwr.  Co.  has  seemed  iran 
chises  in  Janesville,  Lake  Crystal  and  other  towns  in  southern  Miniu 
sola.  The  erection  of  a  transinission  line  from  the  Cannon  Falls  plin 
to   Zumbrota,   a  distance  of  20  miles,   is   under   way. 

M.ARNA,  MINN. — The  instal'ation  of  an  electric-light  plant  in  Mam 
is    under    consideration. 

MORRIS,  MINN. — .\t  an  election  held  recently  the  proposition  t 
issue  bonds  for  the  construction  of  a  municipal  electric-light  plant  W4 
carried. 

RED  WING,  MINN.— The  City  Council  has  awarded  the  Red  Win 
(ias,  Lt.  &  Pwr.  Co.  a  ten-year  contract  for  lighting  the  streets  of  tl 
city,  under  the  terms  of  which  the  company  is  to  install  new  arc  lam] 
and   to  increase  the  number  from    76   to   90. 

ROSEAU,  MINN. — Preparations  are  being  made  for  the  constra 
tion  of  an  electric-light  plant  here.  S.  F.  Bonaime  is  interested  in  tl 
project. 

ST.  CLOUD,  MINN. — The  city  engineer  has  been  instructed  to  prepai 
l)lans  for  the  installation  of  cluster  lamps  on  St.  Germain  Street  aE 
Fifth   Avenue   in   the   business   district. 

YAZOO  CITY,  MISS.— Bids  will  be  received  by  the  Public  Servi( 
Commission  until  June  8  (extension  of  date  from  April  27)  for  furnis 
ing  machinery  and  apparatus,  including  steam  turbine-driven  alternating 
current  units,  exciter  units,  rotary  converters,  motor-generator  set 
switchboard    panels,    condensers    and    other    accessories. 

I'ULTON,  MO.— Bids  will  be  received  by  Ruebel  &  Wells,  14^ 
Clie:nical  Building,  St.  Louis,  consulting  engineers,  until  May  22  fe 
covt-ring  apparatus  for  emergency  water  supply  to  be  furnished  and  li 
stalled  at  State  Hospital  No.  1,  and  to  include  the  following:  An  a 
compressor,  steel  water  tank  and  derrick,  two  motor-driven  centrifiig: 
lire  pumps,  one  motor-driven  centrifugal  house-service  pump,  a  woodi 
housing  for  present  water-softening  system,  complete  switchboard  feed' 
panel,  all  necessary  piping,  foundations,  electric  wiring,  etc.  Dr.  Geofi 
Williams    is    superintendent. 

WEST  PLAINS,  MO. — -'\t  an  election  held  recently  the  citizens  r^ 
fied  the  contract  with  the  Mammoth  Springs  Pwr.  Co.  to  supply  the 
with  electricity  for  a  period  of  20  years.  The  power  will  be  tr; 
niitted  from  the  plant  at  Mammoth  Springs,  30  miles  distant.  St« 
towers  for  carrying  the  lines  have  been  erected  as  far  as  Koshkonong 
BILLINGS,  MONT. — Work  will  soon  begin  by  the  Big  Horn  Canyi 
Irrig.  &  Pwr.  Co.  on  the  construction  of  a  large  dam  across  Big  Ho 
Canyon.  The  proposed  dam  will  be  175  ft.  high  and  will  supply  wat 
for  irrigating  purposes  and  for  a  large  hydroelectric  power  plant. 
transmission  system  will  be  erected  from  Custer  through  the  Big  Ho 
X'alley   district. 

BUTTE,  MONT.— John  D.  Ryan,  R.  L.  Agassiz,  John  G.  More: 
and  others  have  acquired  large  water-power  rights  on  Clark's  Fork,  r 
the  Columbia  River,  at  Thompson  Falls.  It  is  proposed  to  build  a  lar 
power  plant  capable  of  developing  46,000  hp'  immediately,  with  an  uli 
mate    capacity    of    66,000    hp.     Electricity    generated    at    the    plant    will    i 
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nsmitled  to  Tlioiiipson  Kalis,  Plains,  Paradise,  Dixon  and  Ravalli.  It 
estimated    that   $2,000,000   will   be   expended   on   the   project    within    two 

irs. 

8EATRICE,  NEB.— The  Home  'lei.  Co.  and  the  Lincoln  Tel.  Co 
re  consolidated  and  will  erect  a  new  building  and  install  new  equip- 
nt.     All    wires    will    be    placed    undcr^jround. 

JAF-DWINSVILLE,  N.  Y.— The  Seneca  River  Pwr.  Co.,  Baldwins- 
e,  has  >ubmitted  a  proposition  10  the  Board  of  Water  Commissioners 
;ring  to  supply  electricity  for  operating  the  water-works  pumping  sta- 
1.  The  company  agrees  to  install  two  centrifugal  pumps  having  a 
lacity  of  25,000  gal.  per  hour  and  two  40-hp  electric  motors  and  to 
nisli  electricity  to  operate  the  pumps  for  a  period  of  five  years  for 
10  per  month.  The  company  also  agrees  to  turn  over  to  the  village  at 
expiration  of  the  contract  the  machinery  without  cost  and  to  furnisli 
ver  for  pumping  at   the   regular   rate>. 

UNGII.XMTON,  N.  Y. — Extensive  improvements  will  be  made  to  the 
ver  plant  of  the  Binghamton  Ry.  Co.  on  State  Street,  including  the 
tallation  of  a  lS,000-kw  generating  unit  at  a  cost  of  about  $75,000. 
Jers   have   already   been   placed   for   the  equipment. 

:AXAJOnARIE,  N.  v.— The  Montgomery  El.  l.t.  &  Pwr.  Co.  is 
itemplating  extending  its  transmission  line  from  Can.JDharie  to 
iron  Springs,  running  through  Marshville  and  .\mes,  with  a  branch 
s  to  Euel  and  Sprout  Brook.  Electricity  will  also  be  supplied  10 
idences  along  the  line. 

Il.EN     P.ARK,    N.    Y. — The    Public    Service    Commi^.sion     lias    granted 
VVatertown     Lt.    &    Pwr.     Co.     permission    to    exercise    a    franchise 
nfed    by    the    village    of    Glen    Park    to    supply    electricity    for    lamps, 
t   ;md  motors  here. 

JLOVERSVILLE.  N.  Y.— The  Fulton  County  Gas  &  Kl.  Co.  con- 
plates  making  extensions  to  its  electric  and  s^s  systems,  involving 
expenditure  of  about  $97,547,  of  which  about  $25,000  will  be  for 
snsions  to  the  electric  distributing  system,  meters  and  transformers, 
I  $15,695  for  increasing  the  number  of  circuits  to  conform  with  the 
I  street-li(;hting  contract  made  with  Gloversville.  Extensions  will 
•  be  made   to   the  gas  system.     J.   E.   Hodgson   is   manager. 

,ONG  ISLAND  CITY,  N.  Y.— The  Pub.  Ser.  Corpn.  of  Long  Is',-,r..l, 
ch  p'oposes  to  furnish  gas  and  electricity  in  Nassau  County.  Ii.ts 
itioned  the  Public  Service  Commission  for  permission  to  issue  .>.^,- 
,000  in  bonds  and  $500,000  in  capital  stock  and  to  exercise  a  fraii- 
ie  granted  in  New  Hempstead.  George  McDonald,  of  I.m;;  Islan-I 
/,   is   interested. 

IINETTO,  N.  Y. — Work  has  begun  on  the  fonmlation  of  the  power 
:se  of  the  Minctto-Meriden  Co.,  Minetto.  The  building  will  cost 
lut  $50,000.  A  coal-handling  plant  and  a  225-ft.  smokestack  will  ht- 
:ted   in    connection   with    the    plant.      .\    hydraulic    power    plant,    to    cost 

oximittly   $225,000,   will   bo   I)iiilt    li/    the   company   next   year. 
)LK.\N,    N.    Y.— The   Olean    Kl.    Lt.    ^;    P,\r.    Co.    I;;is    purchased    a   site 

which    it    proposes    to    erect    a    new    power    liouse,    at    a    lost    of    about 

0  000. 

'OTSD.XM,    N.    Y. — Surveys    have    been    completed    an(i    the    right-of- 
■    secured    for   the   erection    of    a    high-tension    transmission    line    irom 
power    station    in    Hannawa    Falls    to    Pyrites,    where   a   substation   is 
ig   erected.     The    proposed    line    will   be    13   miles   long   and    will    trans- 
electricity   generated   at   the    new    plant   at    Higley    Falls    to   the   new 
station,    which    will    be    distributed    by    the    Hannawa    Falls    El.    Lt.    & 
r.     Co.     Electricity    will    be    supplied     to    the     mills     of    the     Degrasse 
ler   Co.,   and  it   is  expected   that   the   Pyrites  mills   and   other   industries 
be   supplied.     The   cost   of   the   line   is   estimated   at   about   $40,000   per 

LE1>    hook,    N.    Y. — -The    Public    Service    Commission    has    authorized 

Red  Hook  Lt.  &  Pwr.  Co.  to  exercise  franchises  for  furnishing  elec- 
ity   in   the  towns  of  Milan  and   Pine   Plains. 

Al'Ol'OIT,  N.  ^■. — The  Town  Board  has  awarded  the  contract  for 
ting    the    streets    of    the    village    of    Sauquoit    to    the    Utica    Gas    &    El. 

for  a   period  of  five  years. 
ICIIENKCTADY,    N.    Y.— Steps    have    been     taken    hy    the     P.oard    of 
ide    and    the    Press    Club    for    the    installation    of    an    omatncntal    street- 
iting  system   in   the  business   district. 

YRACUSE,  N.  Y.— The  Syracuse  Utilities  Co.  has  applied  to  the 
)Iic  Service  Commission  for  permission  to  reconstruct  the  dismantled 
It  of  the  old  Municipal  Iltg.  Co.  and  to  use  part  of  it  to  generate 
;tricitj.  William  H.  Stansfield  and  others  are  interested. 
VEST  POINT,  N.  Y.— Proposals  will  be  received  by  the  quartcr- 
iter,  United  States  Military  Academy,  West  Point,  X.  Y.,  until  June 
for   supplying   the    U.    S.    Military    Academy    with    electrical    goods,    gas 

steam  fittings  and  other  miscellaneous  supplies  required  for  the  fiscal 
r  ended    Tune    30,    1913. 

'OXKERS,  X.  Y.— The  Yonkcrs  El.  Lt.  &•  Pur.  Co.  has  awarded  the 
tract    for    the    construction    of    a    substation    on    Warburton     .\vcnuc    to 

Kcnwell   (  onstr.   Co.,    12   Elm   Street,  New   York. 
lOI.  ll.'^F?ORO,     N.     C. — The     municipal     electric-light     plant     has     been 
chased    by    the    Carolina    Pwr.    Co.,    Raleigh,    for    $125,000,    which    in- 
les   a   60year    franchise    for   lighting    the   city   and    for    furnishing  elec- 
ity   for   lamps   ai'd    coiiinii  reial    purposes.     The   city   retains   the   owner- 

1  of  the  woter-w  erks  and  the  power  company  is  to  supp'y  power  for 
iping. 


SPENCER,  N.  C. — The  Southern  Ry.  Co.  is  planning  to  install  a 
5000-iip  electric  plant  in  connection  with  railway  shops  and  terminals  in 
Spencer.     B.    Herman    is   chief   engineer. 

CINCINNATI,  OHIO. — Estimates  have  been  submitted  to  the  City  Coun- 
cil for  installing  a  boulevard  lighting  system  in  the  downtown  <iistrict, 
placing  the  cost  at  $70,000,  of  which  the  property  owners  must  pay 
$42,000.  The  Council  has  adopted  resolutions  authorizing  the  lamps  on 
certain   streets. 

DEFIANCE,  OHIO.— The  i.lant  and  holdings  of  the  Defiance  Gas  & 
EI.  Co.  have  been  purchased  by  John  R.  Hall,  New  York,  said  to  be 
associated  with  the  Auglaize  Pwr.  Co.  Under  the  new  arrangement  the 
.\uglai'Ze  Pwr.  Co.  will  build  an  auxiliary  steam  plant  with  an  output 
of  from  5000  kw  to  10,000  kw  in  Deliance,  to  be  operated  in  connection 
with  the  hydroelectric  plants  at  Deliance  and  Maumee  and  the  jiroposed 
plants   further   up   the   river. 

FREMONT,  OHIO.— Bids  will  be  received  until  June  18  for  lighting 
the  streets  of  the  city  for  a  period  of  10  years.  Gebhart  Sneider  is 
director  of  public  service,  and  Fred  H.  Froehlich,  Xasby  Building, 
Toledo,    is   engineer. 

().\K  IL-VRBOR,  OHIO. — Tlie  Council  is  contemplating  the  installa- 
tion  ijf   a   municipal   electric-lighting  system. 

SPUlXtiKlKLI),  OHIO.— The  City  Council  has  engaged  C.  T.  Beck- 
witli,  of  Cleveland,  to  prepare  preliminary  plans  for  the  proposed  munici- 
pal  lighting  plant. 

.SYLV.ANIA,  OHIO. — Plans  are  being  considered  by  the  town  of 
Silica,  located  4  miles  west  of  this  city,  for  the  installation  of  an  elec- 
tric-light system. 

VOUN(;STOWN,  OHIO. — Stewart  C.  Coey,  electrical  engineer,  has 
submitted  a  report  to  the  City  Council  giving  estimates  of  the  cost  of 
installing  and  operating  a  municipal  electric  plant  to  supply  electricity 
for  the  pedestal  lighting  system  on  certain  business  streets  of  the  city. 
.\ccording  to  the  report,  a  plant  to  supply  500  pedestals  would  cost  $74,- 
727  and  the  cost  of  operating  same  would  be  $18,067  per  year;  a  plant 
for  operating  ISO  pedestals  would  cost  $30,627  and  operating  expenses 
per  year  would  be  $7,603.  It  is  proposed  to  utilize  the  basement  of 
the  market  house  for  the  power  station,  and  the  equipment  would  con- 
sist of  two  150-hp  natural-gas  engines,  each  to  be  direct-connected  to  a 
125-kva,  three-phase,  2200-volt,  60-cycle  alternator,  with  direct-connected 
exciter. 

FORT  SILL,  OKLA.— Sealed  bids  will  be  received  by  (i.  .Maury 
Cralle,  constructing  quartermaster,  until  June  10  for  furnishing  and  in- 
stalling 10-in.  cast-iron  water-supply  pipe  line,  electric  motor  and  pump 
and  water-purifying  apparatus,  furnishing  and  installing  oil  burners  in 
four  boilers,  oil  pumps,  oil  heater,  oil  storage  tanks,  etc.,  at  Fort  Sill; 
also  for  addition  to  lighting  systeni  and  installing  motor-driven  pump, 
etc.,   at   Fort   Sill. 

KL.KM.ATH  F.M.L.S,  ORE. — Construction  work  is  now  under  way  on 
the  power  dam  in  Ward's  Can}  on,  where  it  is  estimated  that  50,000  hp 
will    ultimately   be   developed. 

W.M.LOW.V,  ORE. — The  local  electric-light  plant  has  been  purchased 
by  George  Jacobs,  Portland,  Ore.  Extensive  improvements  are  contem- 
plated, including  the  erection  of  a  20-mile  high-tension  transmission  line 
to    connect    Enterprise,    Lostine   and    Wallowa. 

AD.MR,  P.A. — Application  has  been  made  by  P.  .\.  Johnson,  .\tlantic, 
for   an   electric-light    franchise   here. 

BROWNSTOWN,  P.\. — The  P.orough  Council  has  accepted  the  propo- 
sition of  the  Citi'Zens'  Lt.,  lit.  &  Pwr.  Co.  for  the  installation  of  an 
electric-light  system  in  this  borough.  Eight  arc  street  lamps  are  to  be 
erected  at  first  and  additional  lamps  will  be  installed  later. 

HARRISBURG,  PA.— The  Harrisburg  Park  Commission  has  decided 
to  replace  the  gas  lamps  in  River  Front  and  Reservoir  Parks  with  elec- 
tric lamps.     The  lamps  will   be  maintained   by   underground   wires. 

HARRISBURG,  PA.— The  State  Water  Supply  Commission  has  ap- 
jiroved  charter  applications  for  companies  that  propose  to  construct  and 
operate  the  hydroelectric  i)lant  of  the  Clarion  River  Wtr.  Pwr.  Co.  The 
project  includes  the  construction  of  dams  which  will  make  large  reser- 
voirs  of   the   Clarion    and   Tionesta   valleys. 

PHILADELPHI.\,  PA. --The  Glen  Willow  Ice  Co.  contemplates  the 
installation  of  a  new  power  plant  in  connection  with  its  new  ice  plant. 
P.    P.    Lubcrt    is    president    and    general    tnanager. 

SOMERSET,  PA.— The  Citizens'  Lt.,  Ht.  &  Pwr.  Co.,  Johnstown,  is 
planning  to  extend  its  transmission  lines  to  Somerset  Borough,  also  into 
the    Rockwood   district    and   the   smaller   towns   in    this  vicinity. 

I'.\RX\\'KLL,  S.  C. — .\t  an  election  held  recently  the  proposition  to 
issue  $22,000  in  bonds  for  the  construction  of  a  municipal  electric-light 
plant  and   water-works  system  was  carried.      R.   C.   Kirkland  is  Mayor. 

(WTEECHKE,  S.  C. — We  are  informed  that  the  Norris  Cotton  Mills 
Co.  does  not  propose  to  enlarge  its  dam  and  hydroelectric  power  plant, 
as   reported  in  the  issue  of   .April   27. 

PENDLETON,  S.  C. — The  city  of  Pendleton  has  contracted  with  the 
.\utun  Mfg.  Co.,  Anderson,  to  furnish  electricity  for  lighting  the  streets 
and  bnildincs.  The  street-lighting  contract  calls  for  40  incandescent 
lamps. 

ST.  GEORGE,  S.  C. — Bords  to  the  amount  of  $20,000  have  been 
voted  for  the  installation  of  an  electric-light  plant  and  water-works 
system. 
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liKl.l.KI'urkl  lir,  S  J>.  NiK»liatioii»  have  hccii  il..hi<l  wlnieliy  llic 
proprrty  «if  ihr  Iti-llrfinirchr  I.t.,  ill.  &  I'wr.  I'n.  hnii  licni  piirrliaicil  by 
tlir  ('(>n»nli<latr<l  I.I.  \  I*\vr.  Co.,  Drndwiiixl.  It  ih  uiiilcrnKiod  that  the 
powrr  piniil  in  Itrllrfoiirrhr  will  hr  clusril  (lowii  and  ricctricity  for 
oprrntinK  ihe  local  syslriu  will  l>r  vnpplicd  frdiii  the  pl.int  of  thf  Con- 
iiolidalfd  ( (inipany  nt   I'limin. 

II.\UUI)I.D,  S.  I).— The  town  ol  llaimM  has  K'a"lt<l  I  liomas  \en- 
iimt!.  Ilarrold,  a  20yenr  franchise  In  ronslnict  and  opeinte  an  elrclric- 
liKhl   plant  and  telephone  system. 

RKnKIKl.I),  S.  I). — The  installation  of  cluster  lamps  in  the  business 
district   is  under  consideration;   also  on  some  of  the  residence  street.s. 

CH.\TT.\NOCX"i.\.  TKNN. — Contracts  have  been  signed  by  the  Ococc 
I'wr.  Co.  to  supply  electricity  to  operate  the  plants  of  the  Peerless 
Woolen  Mills  and  the  Richmond  Hosiery  Mills.  The  contract  of  the 
Ivichmond  Co.  will  include  its  plant  in  Kast  Chattanooga.  .\i  the 
F'cerlcss   plant   in   Rossville,   fia.,   ^.'iO   hp   will   be   rctiuired. 

I^KCIIKRO,  TKNN. — The  town  of  Decberd  is  considerins  llic  c|iics- 
lion  of  installing  an  electric-light  plant.     B.   C.   McGill  is  Mayor. 

IIKNDKRSONVILI.K.  TKNN.— The  Nashville-Gallatin  Intcnirban 
Ry.  Co.  contemplates  the  construction  of  a  substation  and  carbonsc  in 
llcndcrsonville.       11.     II.     Maybcrry.    Nashville,    is    president. 

.M.PINE,  TKX. — The  construction  of  an  interurban  electric  railway 
between  Alpine  and  Cirandfalls,  a  distance  of  about  100  miles,  is  under 
consideration. 

nR.'\ZORIA,  TEX. — The  installation  ol"  an  electric-light  plant  and 
ice  plant   here  is  under  consideration  by    E.   Shelby   Smith,   of   Rrazoria. 

CLARKSVII.I.E,  TEX.— The  Texarkana  Tel.  Co.  is  planning  to  re 
build  its  telephone  system,  at  a  cost  of  about  $8,000.  A.  C.  Stewart  is 
president. 

D.M.I..\S,  TEX. — The  City  Council  and  the  Chamber  of  Commerce  are 
considering  the  question  of  installing  an  ornamental  lighting  system  on 
Main    and    Commerce    Streets. 

FLORES\"ILLE,  TEX.— J.  H.  Spencer  and  associates,  of  San  An- 
tonio, have  been  granted  a  franchise  to  construct  and  operate  an  electric- 
light  plant  in   Floresville. 

MERCEDES,  TEX. — The  local  electric-li^ht  and  water  plant  has 
been  purchased  by  S.  M.  Williams.  The  new-  owner,  it  is  said,  will  in- 
stall   gasoline    engines    and    make    other    improvements. 

BEAX'ER,  UTAH. — The  Beaver  River  Pwr.  Co.  has  filed  an  amend- 
ment to  its  charter  increasing  its  capital   stock  from   $500,000  to  $800,000. 

PRO\'0,  UTAH. — ^The  County  Commissioners  have  granted  two  fran- 
chises for  electric  transmission  lines  over  the  highways  of  the  county. 
One  franchise  was  granted  to  the  Camp  Floyd  El.  Co.,  with  headquar- 
ters at  Cedar  Fort.  The  other  to  the  Leland  El.  Lt.  &  Tel.  Co.,  located 
near  Spanish  Fork.  The  Leland  Company  will  utilize  power  from  the 
government  electric  plant,  which  is  part  of  the  Strawberry  N'alley  irri- 
gation project  in  the  Spanish  Fork  Canyon. 

SALT  LAKE  CITY,  UTAH.— The  City  Commissioners  have  voted 
to  grant  the  Merchants'  Lt.  S:  Pwr.  Co.,  Ogden,  a  franchise  to  enter 
the   city. 

BEDFORD  CITY,  \"A. — Sealed  i)roposals  will  be  received  by  August 
Herrmann,  chairman  of  the  New  Elks'  National  Hoine  Commission, 
Sinton  Hotel,  Cincinnati,  Ohio,  until  May  23  for  the  erection  of  build- 
ings for  the  New  National  Home  of  the  B.  P.  O.  E.  at  Bedford  City. 
Lump  and  separate  bids  will  be  taken  for  the  construction  of  a  series 
of  buildings,  consisting  of  administration  building,  -seven  dormitories, 
hospital  and  power  house,  complete.  Separate  bids  will  a'so  be  taken 
on  boilers,  engines  and  generators  required  for  this  plant.  Plans  and 
specifications  can  be  obtained  at  the  office  of  the  architects.  Ottenheimer, 
Stern   &  Reichert,   105  West   Monroe   Street,   Chicago,   111. 

LEXINGTON,  VA. — The  Rockbridge  Pwr.  Co.  is  contemplating  the 
construction  of  a  hydroelectric  power  plant  in  Goshen  Pass  to  develop 
about   8000   hp. 

CAMAS,  WASH. — The  Camas  Pulp  &  Paper  Co.  is  planning  to  in- 
crease the  output  of  its  power  plant  on  the  Salmon  River  by  about 
3000    hp. 

DEER  PARK,  W.iSH. — .A  company  has  been  organized  to  install  an 
electric  power  plant  in  Deer  Park.  Application  will  be  made  to  the 
City  Council  for  a  franchise.     F.   E.  Parks,  of  Deer  Park,  is  interested. 

FORT  COLUMBIA,  WASH.— Bids  will  be  received  by  F.  Von 
Schrader,  chief  quartermaster.  Chronicle  Building,  San  Francisco,  Cal., 
until  May  31  for  the  construction  of  an  electric-light  system  at  Fort 
Columbia,  Wash.;  also  for  fvirnishing  and  installing  engine,  generator 
and  switchboard  in  present  power  plant  at  Fort  Stevens,  Ore.,  and  for 
construction  of  feeder  lines  and  pump  house  with  pumps  and  motor  at 
Fort   Stevens. 

WHITE  SALMON.  W.XSIL— The  Northwestern  El.  Co.  has  selected 
a  site  for  its  dam  at  the  Old  Cameron  bridge,  work  on  which  will  begin 
at  once.  The  cost  of  the  dam  is  estimated  at  $100,000.  The  power 
house  will  be  located  about  a  mile  farther  dow-n  the  stream,  probably 
on   Bishop  place. 

PARKERSBUR(;.  W.  \A.— The  Parkersburg,  Marietta  &  Interurban 
Ry.  Co.  has  submitted  a  proposition  to  the  City  Council  for  the  installa- 
tion of  an  ornamental  street-lighting  system  in  the  business  district. 
Three    plans    were    submitted,    one    calling    for    82    standards    carrying   five- 


l.iiMp  cluoteis,  the  heiuiid  for  '.'4  sitandardn  and  the  third  fur  1U6.  TIk 
COM    of   itiHlallinK   the   kyitein   m   rklimatcd   at    from   (7,000   to   $8,000. 

H.M.SAM  l..\KK.  WIS.— Harry  1).  Maker,  of  St.  Croix  FalU,  has  ber. 
granled  a  franchiic  to  cunntruct  and  operate  an  elcctric-light  plant  here. 

I-'()NI)  IJU  LAC,  WIS. — Kxteniive  im|>rovcmentH  will  be  made  to  tlit 
pliuit  and  synlein  of  the  Kaiitcrn  Winconsin  Ry.  &  Lt.  Co.,  involving  ai 
expenditure  of  about  $50,000.  The  work  will  include  improvcmenlii  a 
power  house  and  new  equipment  atid  rebuilding  the  overbeacl  nysliiii  ii 
Ihe  residence  district.  About  $10,000  will  be  expended  on  the  gas  |.l:iiit 
I'.    K.    Cowlcs   is   manager. 

ll.\ZLETON,  U.  C,  CAN.— The  Municipal  Council  is  considcnnv  ili. 
cpu-stion  of  developing  the  water-power  at  the  falls  on  the  Skcna  Kivei 
near   Hazleton,   where   it   is   estimated   that   25,000   hp  Could  be   devel'<|  i  c|. 

WINNIPKC;,  MAN.,  C.\N.-  The  James  G.  Corcoran  Co.,  PittsbuiK-h 
l';i..  has  si-eured  a  contract  for  the  erection  of  380  miles  of  telejdionf 
Imc    for    the    Canadian    Western    Natural    (ias   Co.,    Winnipeg. 

IIAMH.TON,  ONT.,  CAN.- The  Hydro-Electric  Commission  has  »p. 
proved  the  plans  of  Engineer  Sifton  for  the  construction  of  a  substa 
lion   on    Hughson   Street,   to  cost   about   $30,000. 

HAMILTON,  ONT.,  C.\N. — Sealed  tenders  will  be  received  by  Georgi 
II.  Lees,  Mayor,  chairman  Boar<l  of  Control,  until  June  3  for  furnishing 
the  city  of  Hamilton  with  two  synchronous  motor  units  for  direct  ron 
nection  to  turbine  pumjis.  with  transformers,  switching  apparain 
accessories  complete;  also  for  two  turbine  pump  units,  each  b;i\  t 
capacity  of  6,500,000  imperial  gal.  per  24  hours,  for  direct  connectior 
to  synchronous  motors,  to  be  erected  in  the  Beach  pumping  station 
Specifications  can  be  seen  at  the  office  of  the  city  engineer,  where  forn 
of  tender  and  other  information  can  be  obtained.  S.  H.  Kent  is  eit) 
clerk. 

KINCJSVILLE,  ONT.,  C.\N.— The  Kingsville  El.  Lt.  Co.  has  applic 
for  a  franchise  to  erect  transmission  lines  to  Essex  and  Harrow  t( 
supply  electricity  in  these  two  towns  from  Kingsville.  The  line  wil 
also  be  extended  to  Leamington.  The  company  will  also  supply  elec 
trical   service   tc   farmers  along  the  line. 

PORT  DALHOUSIE,  ONT.,  CAN.— Bonds  to  the  amount  of  $10,00( 
have  been  voted  for  improvements  to  the  electric-light  plant  formerl 
owned  by  the   Maple  Leaf  Rubber  Co. 

MELFORT,  SASK.,  CAN.— Bids  will  be  received  by  J.  E.  D.  nir 
secretary  and  treasurer,  until  May  29  for  the  following  equipment 
A — for  furnishing  and  installing  generator,  exciter  and  swilchhoarr 
transformers,  meters,  series  tungsten  street-lighting  apparatus;  P.- — or 
150-hp  internal  combustion  engine;  C — pumps  and  motors;  1)—  i  olc 
wires,  line  material,  etc.;  E — erection  of  pole  line;  F — constructs 
power  house  and  reservoir;  G — construction  of  sewage  disposal  W'-'l- 
H — furnishing  29,000  ft.  steel  water  pipe  and  specials,  approxiiiuiit-l 
30  hydrants  and  30  valves:  I — trenching  and  laying  water  pipe,  satir- 
liydraHts,  etc.;  J — furnishing  13,500  ft.  vitrified  sewer  pipe,  excavatin: 
laying  and  construction  of  manholes:  K — two  pneumatic  storage  tank 
McArthur,  Murphy  &  L^nderwood,  Bottomley  Block,  Saskatoon,  are  coi 
suiting    engineers. 

PRINCE  ALBERT,  SASK.,  C.\N.— The  City  Council  has  appiuv, 
the  agreement  between  the  city  and  the  .\mbursen  Hydraulic  Const 
Co.,  Montreal,  under  which  work  will  soon  begin  on  the  constructi( 
of  the  La  Colle  Falls  power  plant.  The  cost  of  the  entire  work  is  es 
mated  at  about  $578,000.     About  4000   hp   will  be  developed. 

MEXICO  CITY,  MEX.— The  Mexican  Lt.  &  Pwr.  Co.  has  adopt 
plans  for  further  development  of  its  water  supply  for  its  large  hydi 
electric  plant  at  Necaxa  in  the  mountains  about  110  miles  distai 
The  company  will  drive  22  new  tunnels,  9  ft.  in  diameter,  with  a  tO' , 
length   of  more   than   13  miles,  to   tap   the  Zao   Palo   watershed. 

MONTEREY,    MEX. — The    project    of    constructing    an    electric    inti 
urban    railway    from    Monterey    to    El    Porvenir    through    the    El    Dief 
Canyon    has    been    revived    by    the    Monterey    Ry.,    Lt.    &    Pwr.    Co. 
W^illiam   MacKenzie,   Toronto,   Can.,   is  president. 

\'ERA  CRUZ,  MEX.— Valentine  H.  Lion,  Jr.,  who  is  planning 
build  a  hydroelectric  power  plant  on  the  Minas  River  in  the  State 
\'era  Cruz,  has  applied  to  the  federal  government  for  a  concession 
the    project. 


New  Industrial  Companies 

THE  AUTOMOBILE  FAULT  FINDER  &  ANTI-FORGERY  EL) 
TRIC  PEN  COMPANY,  of  New  York,  N.  Y..  has  been  incorpora 
with  a  capital  stock  of  $50,000  for  the  purpose  of  manufacturing  i 
ented  articles.  The  incorporators  are  R.  U.  Conty,  485  Park  AveB 
Dr.  Denshah  P.  Ghadiali,  412  East  Sixty-fifth  Street,  and  Harry  Wi 
berger,   261    Broadway,   New   York,  N.   Y. 

THE  ELECTRIC  SHOP,  INC.,  of  Buffalo,  N.  Y.,  has  been  im 
porated  with  a  capital  stock  of  $50,000  by  L.  W.  Wipperman,  E. 
Flach  and  J.  Hora,  Jr.,  of  Buffalo.  The  company  proposes  to  do  t 
trical   work  of  all  kinds. 

THE     KENT    ELECTRICAL     M.XNUFACTURING     COMPANY, 
Kent,    Wash.,    has    been    incorporated    with    a    capital    stock    of    $5,000'^ 
Cieorge   Schurman.   .\.    A.   Risedorph   and   others. 
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Till-;  RIKRA  MANUFACTURING  COMI'ANV  has  been  iiuorporated 
/itli  a  capital  stock  of  $3,000  by  R.  Riera,  of  New  York;  George  H. 
chiilta,  Jersey  City,  K.  J.,  and  William  A.  Maugler,  Brooklyn,  N.  Y. 
"he  company  proposes  to  manufacture  electrical  fixtures,  electric  lamps, 
tc. 

THE  R(3(;KRS  ELKC  trig  sales  company,  of  Cleveland,  Ohio, 
as  been  granted  a  charter  with  a  capital  stock  of  $10,000.  The  incor- 
orators  are:  Fred  J.  Langer,  P.  C.  Cireenwell,  Lucien  Seymour,  Ben- 
jmin   Leland  and  Walter  S.   Lister. 

THE  VORHEES  &  BROWN  ELECTRICAL  COMPANY,  of  Am- 
;erdam,  N.  Y.,  has  been  chartered  by  John  IL  Vorhees,  Frederick  W. 
Irown,  Albert  R.  Larson  and  Clarence  C.  Collette.  The  company  is 
apitalized   at    $10,000   and    proposes    to    manufacture   electric    irons. 


Joseph  iJixon  Crucible  Company,  of  Jersey  City.  The  necessity  of  mak- 
ing provision  for  lubrication  of  machinery  against  the  failure  of  oil  or 
grease  is  pointed  out.  The  effectiveness  of  flake  graphite  in  forming  on 
bearing  surfaces  a  tough,  thin  film  which  will  allow  them  to  be  in 
contact    for   long   periods   without   scoring   is   one   of   the   merits   discussed. 


New  Incorporations 

SAN  FRANCISCO,  CAL. — The  Rachman  El.  Co.  has  been  incorpo- 
jted  with  a  capital  stock  of  $10,000  by  J.  N.  Bachman,  J.  J.  Lynch  and 
thers. 

SAN  FRANCISCO.  CAL.— The  K.  P.  F.  EI.  Co.  has  been  incorpo- 
ited  with  a  capital  stock  of  $20,000  by  .\.  J.  Pahl,  J.  B.  Francis  and  A. 
I.   Kalenbow. 

CHICAGO,  ILL.— The  Eastern  Illinois  &  Peoria  R.  R.  Co.  has  been 
icorporated  with  a  capital  stock  of  $50,000  to  construct  and  operate  a 
lit  way  from  St.  Elmo  to  Peoria.  The  incorporators  are:  R.  A.  Dennis, 
.  R.  Austin  and  K.  L.  Richmond. 

CHICAGO,  ILL.— The  Southern  Illinois  Ry.  &  Pwr.  Co.  has  been 
icorporated  with  a  capital  stock  of  $2,500  to  construct  an  interurban 
iilway  from  Eldorado  to  Carrier  Mills,  via  Raleigh  and  Harrisburg. 
he  incorporators  are:  William  Rothmann,  Thomas  G.  Deering,  William 
[.   Klein,   Samuel  Kraus  and   Ralph   G.   Crandall. 

MONTICELLO,  IND.— The  Northern  Indiana  Utilities  Co.  has  been 
icorporated  with  a  capital  stock  of  $1,705,000  by  Charles  A.  Monroe, 
ohn  W.  Joachim,  R.  Hardin,  Henry  Klanber  and  R.  G.  Gordon.  The 
Dmpany  proposes  to  develop  water-power  on  the  Tippecanoe  River,  near 
lis   city. 

BOUTON,  lA.— The  Bouton  Opera  House  EI.  Lt.  &  Pwr.  Co.  has 
een  chartered  with  a  capital  stock  of  $10,000.  The  incorporators  are: 
,    A.    Dissenger,   William    S.    Arthurs   and   H.    H.   Meiser. 

REMSEN,  lA. — The  Remsen  EL  Lt.  &  Pwr.  Co.  has  been  incorporated 
■ith  a  capital  stock  of  $20,000  by  J.  N.  Johnson,  H.  Johnson  and  George 
ohnson. 

MlDLA.NfD,    MICH. — The    Dow    Pwr.    Co.    has    been    incorporated    with 

capital  of  $10,000.  Herbert  H.  Dow,  of  the  Dow  Chemical  Works, 
lidland,  is  the  principal  stockholder.  The  company  was  organized  to 
upply  the  city  with  electricity  for  lamps  and  motors,  and  w^as  recently 
ranted   a    franchise  by   the   Council. 

,  MISSOULA,  MONT.— The  Pleasant  View  Pwr.  &  Irrig.  Co.  has  been 
icorporated  with  a  capital  stock  of  $100,000  by  W.  J.  McCormick,  Kate 
[.   McCormick,   John    F.    McCorniick    and   Honora    McCormick    Houj-'liton, 

1    of    Missoula. 


Trade  Publications 


REFLECTING  GLASSWARE.— The  Opalux  Company,  258  Broadway, 
ew  York,  has  issued  Bulletin  No.  11,  describing  its  numerous  types  of 
ass  reflectors  for  various  conditions  of  service.  List  prices  and  (|uan- 
:y  discounts   are   included. 

LIGHTING     FIXTURES.— The     tioodwin     &     Kintz     Company,     Win- 

!?d.  Conn.,  has  issued  a  catalog  (No.  40)  on  heavy  brass  and  cast- 
onze  fixtures  and  lighting  specialties.  The  40  pages  include  numerous 
ustrations  of  lighting  fixtures  for  all  purposes. 
INCANDESCENT  LAMPS.— The  Western  Electric  Company  has  pre- 
!red  an  attractive  booklet  entitled  ".\dvertising  Sunbeam  Mazda  Lamps 
I  Newspapers."  which  contains  numerous  siiggcstions  for  advertising 
Ipy  and   appropriate   black  and  white   illustrations. 

iFUSES. — Catalog  No.  26,  just  issued  by  the  Chicago  Fuse  Manufac- 
Jjing   Company,    covers   the   entire   line    of    union    fuses   and   calls    special 

Kention   to  a  new   line  of  standard   fuses   ranging  from   600  amp  to    1000 
'P,  new   types   of  combination    switches   and   cutouts,   and   other   new   ma- 
Kial. 
illNDIRECT     L1(;HTING.— The     National     X-Ray     ReHcctor     Company, 

Bt  West  Jackson  Boulevard,  Chicago,  111.,  has  recently  distributed  nine 
litional  sheets  for  its  loose-leaf  catalog,  describing  new  and  attractive 
Sies  of  suspended  fixtures  for  indirect  lighting.  This  company  is  also 
tributing  a  reprint  of  an  article  from  the  Jan.  17,  1912,  issue  of  the 
iltericoM  Architect,  entitled  "Indirect  Illumination  for  Churches  and 
fiditoriums,"  which  exhibits  very  well  some  of  the  artistic  effects  re- 
tUtly  accomplished   with   its   system   of   lighting. 

'jiRAPHlTE  AS  A  LUBRIC.\NT.— Tlie  advantages  of  flake  graphite 
•ilprotecting  rubbing  surfaces  against  abrasion  and  some  of  the  other 
"its  of  this  form   of  lubricant  are   set  forth   in   pamphlets  issued   by  the 


Business  Notes 


THE  STANDARD  ENGINEERING  COMPANY  has  moved  its  sales- 
room to   1116  East  Fifteenth   Street,   Kansas  City,   Mo. 

H.  O.  SWOBODA  has  opened  an  office  for  consulting  electrical  and 
mechanical   engineering   at   406    Empire   Building,   Pittsburgh,    Penn. 

THE  JAEGER  MINIATURE  LAMP  COMPANY  will  hereafter  be 
known  as  the  Elux  Miniature  Lamp  Works  of  the  General  Electric 
(  ompany. 

KEYSTONE  ELECTRIC  METAL  COMPANY.— The  Keystone  Elec- 
tric Metal  Company,  of  Pittsburgh,  has  moved  to  Bloomfield,  N.  J.,  where 
it  is  having  a  plant  erected   for  the  manufacture   of  tungsten   wire. 

THE  MORRIS  IRON  COMPANY,  the  sales  office  of  which  is  at  90 
West  Street,  New  York,  has  completed  its  new  plant  at  Frederick,  Md.. 
which  provides  it  with  increased  facilities  for  manufacturing  ornamental 
poles. 

THE  WALPOLE  RUBBER  COMPANY,  of  Walpole,  Mass.,  has  taken 
over  the  plant  and  business  of  the  Consumers'  Rubber  Company,  Bristol, 
R.  I.  The  manufacture  of  insulated  wire  with  the  present  facilities  will 
be   continued   under   the  same  management. 

MOORE  LIGHT  COMPANY.— The  General  Electric  Company  has 
purchased  the  entire  interests  of  the  Moore  Light  Company.  Mr.  1). 
McFarlan  Moore  has  been  retained  and  is  now  located  at  the  lamp  works 
of  the   General   Electric   Company  at   Harrison,   N.   J. 

THE  WILMINGTON  FIBRE  SPECIALTY  COMPANY,  Wilmington, 
Del.,  has  purchased  the  entire  plant  of  the  J.  C.  Parker  &  Sons  Fibre 
Company,  of  New  Castle,  Del.  The  former  company  intends  to  operate 
this  plant  in  conjunction  with  its  own  factory  in  Wilmington. 

ECK  DYNAMO  &  MOTOR  COMPANY.— The  New  York  office  of  tlie 
Eck  Dynamo  &  Motor  Company,  Belleville,  N.  J.,  has  been  moved  from 
19  Murray  Street  to  31  Warren  Street.  Mr.  W.  L.  Fort,  for  many  years 
connected  with  the  Western  Electric  Company,  has  been  made  manager 
of   the   new   office. 

TRUMBULL  ELECTRIC  MANUFACTURING  COMPANY.— The 
Trumbull  Electric  Manufacturing  Company,  of  Plainville,  Conn.,  manu- 
facturers of  switches,  rosettes,  cut-outs,  panelboard  boxes,  etc.,  has  re- 
cently opened  a  Chicago  office  at  15  South  Desplaines  Street,  where  a 
complete  stock  of  all  lines  will  be  carried.  Mr.  J.  S.  Jacobson,  who  has 
been  the  \\'estern  representative  for  some  years,  has  been  put  in  charge 
of   the   office. 

TRUMP  MANUFACTURING  COMPANY.— Construction  work  at  the 
shops  of  the  Trump  Manufacturing  Company,  Springfield,  Ohio,  includes 
completion  of  a  large  number  of  turbines  for  use  at  water-power  develop- 
ments in  both  North  and  South  America.  Many  of  these  machines  are 
of  standard  design,  while  several  are  being  constructed  for  meeting  spe- 
cial or  unusual  working  conditions.  One  vertical  machine,  which  will 
be  used  in  Connecticut,  will  be  operated  under  a  7-ft.  head,  and  one 
special  horizontal  wheel  will  be  used  in  North  Carolina  under  a  150-ft. 
liead. 

N.  E.  L.  A.  EXHIBITS. — The  engineering  department  of  the  National 
Electric  Lamp  Association,  which  is  sustained  by  certain  works  of  the 
General  Electric  Company,  will  maintain  an  elaborate  exhibit  at  the  elec- 
trical show  to  be  held  in  conjunction  with  the  National  Electric  Light  As- 
sociation Convention  at  Seattle,  Wasli.,  June  10  to  13.  Booths  45,  46,  53 
and  54,  which  are  prominently  located  in  the  exhibit  hall,  have  been  re- 
served. The  exhibit  will  consist  of  a  complete  line  of  drawn-wire  tungs- 
ten lamps  and  some  of  tlie  apparatus  used  by  the  engineering  department 
in  its  testing  laboratories.  The  main  feature  of  the  exhibit  will  be  a  large 
metal  fixture,  finished  in  statuary  bronze,  bearing  six  rows  of  branches 
from  which  various  sizes  of  incandescent  lamps  fitted  with  reflectors  are 
suspended.  The  fixture  is  about  10  ft.  in  height  and  is  surmounted  by  a 
500-watt  lamp.  Mr.  Ralph  Beman,  director  of  technical  publicity  of  the 
tngineering  department  National  Electric  Lamp  Association,  will  he  in 
cliargc  of  the  exhibit. 

UNITED  ELECTRIC  LIGHT  &  POWER  CO.\IP.\NY.— The  United 
I'.lectric  Light  &  Power  Company,  which  supplies  energy  exclusively 
throughout  the  territory  on  Manhattan  Island  north  of  13Sth  Street,  is 
erecting  a  seven-story  and  basement  building  at  S14  West  147th  Street, 
which  has  been  designed  to  harmonize  with  the  general  character  of  the 
liuilding  construction  in  that  residential  section.  The  basement,  first 
and  second  floors  will  be  occupied  as  an  electric  garage  with  modern 
equipment  to  house  and  care  for  the  electric-vehicle  fleet  which  the  com- 
pany uses  in  its  general  transportation  and  delivery  departments.  Pro- 
visions will  also  be  made  for  public  garaging  of  electric  vehicles  to  a 
limited  extent.  The  other  floors  of  the  building  are  to  be  devoted  to 
the  several  branch-iS  of  the  business,  such  as  storeroom  supplies,  meter 
laboratory,  general  repair  shop,  construction  force,  etc.  The  building, 
which  is  being  erected  by  the  George  A.  Fuller  Company,  will  be  ready 
for   occupancy   about    Sept.    7. 
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nil/:  LINCOLN  KLKCTRIC  CO.MP.VNY.  Clcvclaii.l,  Ohio,  had  opened 
ail  ortiic  at  -III  Ka>t  Fifteenth  Street,  Kaiisaii  City,  Mo.,  where  a  stock 
will  lie  i-nrrieil  fur  diiitrihulion  throiiKluitit  the  entire  West.  The  ofTice 
will  be  under  the  uianaKemcnt  of  Mr.  R.  H.  Rarber,  formerly  with  the 
Century    Klectric   Company. 

CHOCKKK-WIIKKLKR  COMPANY.— On  account  of  increased  business 
I'll  the  Pacific  Coast  the  Crocker-Wheeler  Company  Ims  added  an  enRineer- 
iiiK  ilcparliuriit  to  its  .*<ati   Francisco  offices  and  has  also  opened  an  office  in 


the  Title   liisuranie   HiiildinK  in  I.os  Angeles,  Cal.     Mr.  J.   K.   Fries  will  \>t 
in  iliarue  uf  the  Pacilic  Coast  engineering  office. 

KAKI.K  (;KAR  AN»  MACHINKRY  company.— a  contract  for  tlit 
Micrhatiism  that  will  operate  the  collapHihlc  handrails  on  the  tops  of  thi 
various  gates  of  the  Panama  Canal  has  hccn  awarded  to  the  Karle  Ceai 
&  Machinery  Company,  of  Philadelphia,  which  recently  furnished  a  num 
her  of  the  lock-operating  mechaniHiiis  for  the  New  York  State  Barg( 
Canal. 
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CNn-Kl)    ST.VTFS    PATFNTS    ISSUKD    MAY    7.    1912. 
I  I'lcpared    by    Robert    Starr   AUyn,    16    Exchange    Place,    New    York.] 

LdJ.M^O.  ARC  I-AMP;  J.  L.  Dinsmoor,  New  York,  N.  Y.  App.  filed 
March    11,    1911.      Ventilation    of   flaming   arcs. 

l.OJ5,140.  POTENTIAL  SWITCH;  J.  D.  Ihlder,  New  York,  N.  Y. 
.\pp.   filed   Feb.    16,    1905.     For  elevator  systems,  etc. 

1,(1.'.^. 144.  ELECTRIC  FOOT  WARMER;  F.  Kuhn,  Detroit,  Mich. 
App.    tiled   Sept.    11,    1911.      For  automobiles,   etc. 

I,(|J5  167.  TELEPIIOM-:  REPEATER  SYSTEM;  II.  B.  Stone,  Provi- 
dence, R.  1.  .\pp.  filed  Jan.  IS,  1909.  To  balance  the  line  sections 
without   external   devices. 

l,OJS,230.  LAMP  SOCKET:  E.  G.  K.  Anderson,  Chicago,  111.  App. 
tiled   May    12,    1909.     Pull  switch  with  adapter. 

1.025.237.  SWITCH  SOCKET  FOR  ELECTRIC  LAMPS;  R.  B. 
Benjamin,    Chicago,   111.      .■\pp.    filed   June   28,    1909.      Snap   switch. 

1.025.238.  WEATHERPROOF  ELECTRIC-LAMP  SOCKET;  R.  B. 
Benjamin,  Chicago,  111.  App.  filed  July  23,  1909.  Two-part  porcelain 
with    lamp-shade   attachment. 

1.025.239.  ELECTRIC-LAMP  SOCKET;  R.  B.  Benjamin,  Chicago,  111. 
-Vpp.  filed  Nov.  3,   1910.     The  shell  and  reflector  are  in  one  piece. 

1.(125,245.  COMBINED  FUSE  CONTACT  CLIP  AND  TERMINAL 
HOLDER:  R.  C.  Cole,  Hartford,  Conn.  App.  filed  May  4,  1911. 
Formed  of  one  piece  of  sheet  metal. 

1.025.246.  FUSE-PLOCK  CLIP;  R.  C.  Cole,  Hartford,  Conn.  App. 
filed  May   16,   1911.     Insulating  base  and  sheet-metal  clip. 

1.025.247.  INCLOSED  FUSE;  R.  C.  Cole,  Hartford,  Conn.  App.  filed 
March   13,    1909.     Cartridge  type  with  multiple  fuse  links. 

1.025.268.  INSULATING  COMPOUND  AND  PROCESS  OF  MAKING 
THE  SAME;  E.  Hemming,  Passaic,  N.  J.  App.  filed  April  12,  1911. 
Asbestos,  coal-tar  pitch  and  anthracine  oil  molded  and  baked. 

1.025.269.  TELEPHONE  SYSTEM;  E.  R.  Hobbs,  Buhl,  Idaho.  App. 
filed  May  IS,  1909.  Two-wire  multiple-circuit  system  with  central 
common    battery. 

1,025,281.  ELECTRIC  HE.^TER  FOR  LIQUIDS;  J.  R.  Lawson,  Dallas, 
Tex.     App.   filed   Nov.    17,    1910.      Portable   water  heater. 

1,025,347.  COMBINED  TELEPHONE  AND  ALARM  SYSTEM;  H.  G. 
Webster,  Chicago,  111.  App.  filed  Sept.  17,  1904.  Central-battery 
telephone  exchange;   separate  alarm  central. 

1.025,357.  AUTOMATIC  ELECTRIC  CUT-OUT  SWITCH;  R.  Winter- 
balder,  Kamloops,  B.  C.     App.  filed  Feb.  3,  1910.     Manual  restoration. 

1.025,366.  TELEPHONE  EQUIPMENT;  J.  B.  Briggs  and  V.  P.  Hall, 
Labette,    Kan.      App.    filed    March    24,    1910.      Party-line    selector. 

1.025,371.  TRAFFIC-CONTROLLING  SYSTEM  FOR  RAILROADS: 
C.  J.  Colemaii,  New  York,  N.  Y.  App.  filed  July  7,  1908.  Automatic 
switch    and    signal    control. 

1.025.378.  TELEPHONE-SERVICE  METER;  A.  M.  Crichton,  Quincy, 
Mass.  App.  filed  Sept.  11,  1908.  Automatic  instrument  at  the 
subscriber's  station. 

1.025,401.  PROCESS  OF  CURING  HIDES;  F.  P.  James,  Nashville, 
Tenn.  •\pp.  filed  Oct.  7,  1910.  Subjected  to  current  in  a  solution 
of  NaCl. 

1.015,407.  ARC-LIGHT  ELECTRODE;  I.  LadoflF,  Cleveland,  Ohio.  App. 
filed  June    1.    1907.     Iron  tube  with   potassium-fluoride  core. 

1.025.411.  TREATMENT  OF  BRINE;  G.  W.  Malcolm,  Davenham,  and 
F.  T.  Munton,  Winsford,  England.  App.  filed  Feb.  18,  1911.  Elec- 
trolytic process  for  the  manufacture  of  salt. 

1,025,427.  ACOUSTIC  OPTICAL  TELEGRAPH;  A.  Sanandres,  New 
Vo'k.  X.  Y.  App.  filed  May  1,  1911.  Electromagnetic  receiving  in- 
strument. 

1.025.453.  ELECTRIC  REGULATION;  J.  L.  Graveling,  New  York, 
N.  Y.  App.  filed  Oct.  11,  1910.  Storage-battery  generator  for  train 
lighting. 

1.025.454.  DOUBLE-THROW  SWITCH;  R.  Cannan  and  J.  A.  Misland, 
Brooklyn,  N.  \'.  App.  filed  June  7,  1907.  Snap  switch  for  a  storage 
battery   and    generator    train-lighting    system. 

1,025.464.     N-.\POR   ELECTRIC   APP.KRATUS:   P.    C.   Hewitt,   Ringwood 

Manor,   N.   J.      .\pp.   filed   April  21,    1904.      Starting  device. 
1.025.469.     TUBULAR     METALLIZED     FILAMENT;     M.     A.     Hunter, 

Schenectady.   N.    Y.     App.    filed   Sept.   8,    1908.      A   carbonaceous   shell 

is  metallized  and  its  titanium  carbide  core  is  vaporized. 
1.025,471.     TELEGRAPH   TRANSMITTER;   J.    R.   Jones,    Detroit,    Mich. 

-App.   filed   May   29,    1911.      Has  a   mercury  contact. 
1.025,477.     TELEPHONE     SYSTEM;    J.     G.    Mitchell,    Cleveland,    Ohio. 

.\pp.    filed   Aug.    8,    1908.     Trunk   signaling  and  supervision. 
1.025,479.     TROLLEY   WHEEL   AND   HARP;    W.    W.    Neighbour,    Deni- 

son,   Te.x.      App.    filed   Jan.    4,    1910.      Ball-bearing   wheel. 
1,025,488.     ENGINE-ROOM  RETURN  SIGNAL:  V.  H.  Street,  Berkeley, 

Cal.      App.    filed    March    30,    1910.      Indexed    sending    and    receiving 

dial  mechanism. 

1.025.498.  CONTROL  OF  ELECTRICALLY  OPERATED  SWITCHES; 
H.  E.  White,  Schenectady.  N.  Y.  App.  filed  July  19,  1910.  Auto- 
matic starting  system  for  an  induction  motor. 

1.025.499.  PROCESS  OF  MAKING  INCANDESCENT  LAMPS:  W.  R. 
Whitney,  Schenectady,  N.  Y.  .\pp.  filed  Nov.  27,  1908.  Hydrogen 
's  pasfed  through  the  bulb  while  heated  and  the  lamp  is  then  ex- 
hausted. 


1,025,509.     MEANS     FOR     CAUSING     MERCURY     TO     CIRCUL.Vll; 

WHILE  ELECTROLYZING  AQUEOUS  SOLUTIONS  OF  METAL 

Lie  SALTS;  R.  Carl,  Schmargendorf,  Germany.     App.  filed  Oct.  24 

1911.     The  mercury  is  made  to  circulate  through  a  tuDe  by  heat. 
1,025,532.     PROTECTIVE  DEVICE  FOR  ELECTRICAL  APPARATUS, 

R.   II.   Manson,   Elyria,   Ohio.     App.   filed  June   IS,   1910.     Lightning' 

arrester  attachment  for  telephones. 
1,025,545.     MEANS    TO    CONTROL    STREET    SWITCHES    ELECTRI 

CALLY;  S.  K.  Stinger  and  H.  K.   Robinson,  Philadelphia,  Pa.     App, 

filed   Sept.    20,    1911.      Controlled   from   the    railroad  car. 
1,025,559.     AUTOMATIC     ELECTRIC     REGULATOR;     W.     L.     Bliii 

Brooklyn,  N.   V.     App.   filed  Jan.  6,   1905.     Fluid-pressure  responsive 

device   for  car   lighting,  etc. 
1,025,573.     TERMINAL    CLIP;    V.    H.     Keller,    Hatfield,    Mass.      App. 

filed   Oct.    3,    1911.      For   internal   combustion   motor   spark-plugs. 
1,025,576.     MEANS    FOR    REGULATING    THE    TEMPERATURE    01 

ELECTRICAL  HEATING  AND  COOKING  APPARATUS;  J.  C.  P 

Kirkwood,    Wellington,    New    Zealand.      App.     filed    March    8,     1912 

Thermostatic  control. 
1,025,585.     SWITCH  BOX;   B.   A.   Nelson,   Dixon,   Mo.     App.   filed   Nov 

14,    1911.     For   railway-switch  signal   system. 
1,025,590.     REVERSE-PHASE    RELAY;    H.    E.    Rice,    Philadelphia,    Pa 

App.   filed  May  22,   1909.     For  polyphase  alternating-current  circuits 

1.025.634.  TERMINAL  AND  CONTACT  FOR  SNAP  SWITCHES;  C 
H.  Machen,  Philadelphia,  Pa.  App.  filed  Jan.  26,  1910.  Two-buttoi 
push  type. 

1.025.635.  GAS  REGULATOR  FOR  X-RAY  TUBES;  R.  M.  Machleti 
New  York,  N.  Y.  App.  filed  Dec.  7,  1911.  Has  a  valve  for  ac 
mitting  gas  to  the   tube. 

1,025,679.  TRANSFORMER  CASE;  L.  H.  Burkhart,  Warren,  Pa.  Api 
filed  Sept.  18,  1911.  Autogenous  joint  between  the  base  and  body  c 
the   case. 

1.025.690.  TELEPHONE  ATTACHMENT;  J.  L.  Donat,  Chicago,  II 
App.    filed   Feb.    11,    1911.      Auxiliary   sound-concentrating   mouthpieci 

1.025.691.  SWITCH  HANDLE;  C.  W.  Eisenmann,  Chicago,  111.  .\p) 
filed  Oct.  7,  1911.     Rotary  snap  switches. 

1,025,701.  TELEPHONE  AND  TELEGRAPH  CONTACT  FOR  M0^ 
ABLE  BODIES;  H.  F.  Kunicki  and  M.  Swiecickim,  Philadelphia,  P 
App.  filed  Nov.  25,  1911.  Yieldingly  supported  contact  wheel  beneal 
a   car. 

1,025,713.  CALL  BOX;  J.  G.  Nolen,  Chicago,  111.  App.  filed  Nov.  2 
1902.     A  fusible  link  normally  restraining  alarm-starting  mechanism. 

1,025,738.  ELECTRIC  ALARM  FOR  MAIL  BOXES;  J.  W.  Cole,  Ji 
Vonkers,  N.  Y.  App.  filed  Oct.  11,  1910.  Operated  by  the  mov 
ment  of  the  door. 

1,025,742.  PENDENT  ELECTRIC-LAMP  SOCKET,  ETC.;  G.  W.  Goc 
ridge,  Bridgeport,  Conn.  App.  filed  July  21,  1909.  Porcelain  bio 
with    wire   guides   for   strain    relief. 

1,025,760.  ELECTROPLATING  PROCESS;  F.  J.  McElhone,  Jersey  Cii 
N.  L  App.  filed  May  11,  1907.  For  making  electroplates.  (Impro^ 
meiit    on   Patent   No.   973,951.) 

1,025,786.  RELAY';  A.  S.  Cubitt,  Schenectady,  N.  Y.  App.  filed  Se 
6,    1907.      Sensitive  device   for  motor  control. 

1.025.812.  SYSTEM  OF  MOTOR  CONTROL;  E.  Krause,  Waidman. 
lust,  Germany.     App.  filed  April  11,   1911.     For  electric  hoists,  etc. 

1.025.813.  TELEPHONE  CABINET;  G.  W.  Lancaster,  Richmond,  ^ 
App.    filed   March   3,    1911.      Sound-proof   head  cabinet. 

1,025,843.  STORAGE  STO\E:  W.  Stanley,  Great  Barrington,  Ma 
App.  filed  Sept.  30,  1911.  A  heating  element  is  surrounded  by  th 
mal  insulation,  but  is  movable  to  the  surface  for  applying  maxim 
heat. 

1,025,846.     PROTECTION     FOR     ELECTRICAL     SYSTEMS;     M. 
Troy,    Schenectady,    N.    V.      App.    filed    Sept.    24,    1907.      Autom; 
switoh  and   impedance   device. 

1,025,852.     AUTOMATIC   CUT-OUT   FOR   ELECTRIC   HEATERS; 

S.   Andrews,   Schenectady,   N.   Y'.     App.   filed  Jan.    18,    1910.     For  f 

irons,  etc. 
1,025,857.     FUSE   PLUG;    P.    A.    Brendel,    Bridgeport,    Conn.      App.   fij 

Sept.    3,    1910.      Screw-plug   type    with    visible    protected    fuse. 

1.025.876.  CONTROL  OF  ELECTRIC  MOTORS;  J.  G.  V.  Lang,  Soii'l 
all,  England.  App.  filed  Nov.  14,  1907.  Regenerative  system  ji 
road   vehicles.  !j 

1.025.877.  ART  OF  REGULATING  ELECTRIC  MOTORS:  J.  G.  ^j 
Lang,  Davenport,  la.  App.  filed  June  1,  1909.  Series-field  excita' ij 
for  propulsion  and  compound  excitation  for  retardation.  '  , 

1,025,892.  ELECTRIC  SIGN;  W.  H.  Weeks,  New  York,  N.  Y.  ->- 
filed   Dec.   20,    1911.      "Tumbling"   letters. 

1,025,908.     TRANSMISSION    OF    MUSIC    BY    ELECTROMAGNE' - 

WAVES;  L.   De  Forest,   New  York,  N.  Y.     App.  filed  March  9,  1^ 

Successive    modification    of    inaudible    vibrations. 
1,025,928.     CASING        FOR        INCANDESCENT        ELECTRIC-LA  P 

SOCKETS;    C.    C.    Schoeneck,    Syracuse,    N.    Y.      App.    tiled   Jan.  I. 

1911.      Interlocking  device. 
1.025,932.     MEANS  FOR  PRODL'CING  LIGHT:  C.   P.   Steinmetz,  S^- 

nectady,    N.    Y.      App.    filed    March    5.    1900.      .\n    arc    lamp    havii.'a 

mercury   electrode. 
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THE  MEDIUM-SIZED  PLANT. 

Those  of  our  readers  who  are  interested  in  central-station 
design  will  find  considerable  food  for  reflection  in  the  de- 
scription of  the  Wichita  central  station  elsewhere  in  our 
columns.  Although  it  happens  to  be  the  largest  central 
station  in  Kansas,  it  is  a  modern  typical  installation  of 
medium  output,  being  rated  at  8000  kw.  To  design  a  sta- 
tion of  this  size  is  less  easy  than  the  ordinary  engineer 
would  assume  at  the  first  thought,  for  it  is  neither  small 
enough  to  be  virtually  a  one-man  plant  nor  large  enougli  to 
be  treated  from  the  standpoint  of  heavy  central-station 
engineering.  In  this  particular  instance  the  plant  apparently 
was  started  out  for  the  goal  of  great  simplicity  but  fell 
slightly  short  of  it.  It  has  not  reached,  however,  the  in- 
tricacy of  a  large  central  station  and  still  remains  sufficiently 
sitnple,  thanks  to  its  oil  and  gas  firing,  to  be  handled  at  a 
pinch  by  two  men  and  easily  by  three.  The  equipment  is 
in  its  items  thoroughly  modern,  and  in  principle  up  to  date 
so  far  as  the  local  conditions  permitted.  A  250-500-volt 
commercial  motor  circuit  seems  rather  an  anachronism  in 
these  days,  nevertheless.  The  operation  of  a  mixed  service 
in  plants  of  moderate  capacity  leads  in  the  long  run  to  very 
undesirable  conditions.  In  many  instances  it  would  pay  a 
company  to  go  to  large  expense  in  unifying  its  service 
rather  than  to  become  more  and  more  heavily  involved  in 
an  intricate  combination  of  different  kinds  of  service,  which 
means  increased  cost  at  the  station.  However,  considering 
this  disadvantage,  the  Wichita  station  has  been  worked  out 
with  unusual  success.  Its  main  generating  equipment  con- 
sists of  two  40()o-kw  turbines  of  the  latest  pattern,  working 
at  2300  volts,  three-phase,  and  delivering  energy  for  gen- 
eral local  service,  for  motors  and  railway  through  motor- 
generators  and  for  a  high-tension  transmission  line  to  neigh- 
boring towns.  So  small  a  number  of  generating  units, 
although  here  temporarily  reinforced  by  a  750-kw  auxiliary, 
may  seem  at  first  sight  like  taking  too  many  chances,  but 
the  advent  of  the  turbine  has  put  a  new  face  on  plant  design 
since  the  overload  range  of  these  machines  when  rated 
with  reasonable  conservatism  is  extraordinarily  large.  The 
emergency  range,  therefore,  rests  in  the  overload  instead 
of  in  a  separate  machine  with  small  overload  range.  It  is 
to  be  regretted  that  there  seems  to  be  a  growing  tendency 
to  rate  generators  at  their  extreme  output  which  somewhat 
complicates    the    reserve    range   situation. 

In  general,  the  Wichita  station  as  actually  constructed 
bears  close  resemblance  to  the  usual  station  of  several  times 
the  size.  Perhaps  the  thing  which  most  strikes  the  Eastern 
engineer  in  its  design  is  the  abandonment  of  coal  as  fuel. 
There  is,  to  be  sure,  future  provision  wisely  made  for  coal 
bunkers  if  they  should  become  necessary,  but  at  present  the 
boilers  are  fired  with  natural  gas,  with  fuel  oil  as  a  reserve. 
Nominally    each    boiler    is    operated    by    twenty-nine    6-in. 
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ii;itiiral-jj;»s  Ininurs.  l)iil  st()rn|j;i*  space  for  ,V'.*'"*'  K-'''  "^  "'' 
is  at  hand  in  an  otitsiilf  tank  and  fiu-l  can  l)c  pitniiird  tu 
vpicial  (id  l)urnvTs  it'  tlir  nsi-  ul'  tliis  auxiliary  tiud  slinnld 
liiconu-  necessary. 

Inirrc^tin;^  tests  liave  been  made  with  rt-spcct  to  tlie 
n-e  <>l  natnral  ,i;as  and  oil,  ol  wliicli  the  apparent  re^^nh  is 
ratlu'r  in  t'a\(H-  of  llie  natural  !;a'-.  W  ith  the  nil  hnrners 
ni  use  tile  thermal  units  per  Uilouatl  hnnr  weri'  increased 
nearly  15  per  cent.  Mow  much  of  this  increase  was  dne  to 
(lifTcrence  in  the  hnrnini;  conditions  for  the  two  tnels  and 
how  nuich  to  allowances  dne  to  the  enerj>y  necessary  lor 
maintainint;-  the  oil  feed  one  cannot  say  without  iioin<;  into 
the  details  of  the  test.  'The  j^cneral  results,  however,  <;() 
to  coiifirm  a  considerahle  mass  of  testimony  already  accn- 
nudated  regarding  some  of  the  jiractical  ditiliculties  in  hurn- 
ing  fuel  oil  economically.  iheoretically  the  heating  jjower 
of  fuel  oil  is  very  high.  In  evcry-day  working  its  advan- 
tage over  coal  in  i)oint  of  efticiency  is  le.s.s  tlian  one  would 
sui)pose,  and  the  advisahility  of  using  the  oil  is  a  matter 
which  must  he  investigated  pretty  thoroughly  with  respect 
to  local  ])rices  hefore  a  sound  judgment  can  he  made.  Oil 
and  gas.  however,  are  ideal  fuels  for  city  central  stations, 
on  account  of  the  sui)pression  of  the  .smoke  difficulty,  and 
their  use  deserves  to  he  encouraged  hy  the  public  at  large. 

The  subsidiary  e(|nii)ment  of  the  Wichita  station  is  in 
general  of  conventional  modern  type.  An  interesting  feature 
of  the  plant,  however,  is  the  transmission  work  nndertaken 
bv  it,  which  is  more  extensive  than  is  commonly  found  in 
the  case  of  plants  of  this  size.  The  voltage  of  a  part  of 
the  output  is  stepped  up  to  60,000  volts  through  three  6oo-kw 
transformers,  the  energy  being  sent  over  a  30-mile  line 
r.orthward,  reaching  three  or  four  neighboring  communi- 
ties. The  plant  already  serves  6400  customers  and  for  its 
size  carries  an  unusually  heavy  motor  load,  rising  to  nearly 
5000  h])  of  motors.  Altogether  the  Wichita  plant  is  an  ex- 
cellent example  of  thoroughly  sound  recent  practice  applied 
in  the  organization  of  a  plant  of  m'oderate  size  with  a  rather 
diversified  business  and  many  inviting  opportunities  for 
expansion. 


SELECTION  OF  A  WATERWHEEL  UNIT. 

Among  the  papers  read  at  the  recent  Pacific  Coast 
meeting  of  the  American  Institute  of  Electrical  Engi- 
neers was  one  by  ^Ir.  O.  B.  Coldwell.  on  the  selection 
of  a  waterwhecl  unit.  This  is  a  subject  of  great  prac- 
tical importance  to  engineers  in  general,  and  particularly 
to  electrical  engineers,  who  are  likely  to  be  more  familiar 
with  the  electrical  details  than  with  the  hydraulic  details  of 
a  combined  hydroelectric  plant.  It  has  occasionally  hap- 
pened that  in  such  a  plant,  combining  waterwheels  and  elec- 
tric generators,  the  speeds  and  sizes  of  the  generators  were 
decided  on  and  contracted  for  without  proper  attention  be- 
ing given  to  the  hydraulic  conditions  and  the  best  arrange- 
ment of  waterwdieels.  with  the  result  that  the  output  and 
ef^ciency  of  the  finally  constructed  plant  failed  to  come  up 
to  expectations.  The  lack  of  cohesion  between  expectation 
and  fulfilment  has  been  most  frequently  noticeable  in  regard 
to  maintenance  of  water-power  during  the  low -water  season 


iif  the  year.  The  designing  engineer  may  have  first  visited 
the  hydraulic  site  at  a  time  of  llood  anrl  may  have  lent  too 
widely  opened  ;in  ear  to  the  statements  of  honest  but  nn- 
traini'd  observers,  living  permanently  on  the  land,  as  to  the 
conditions  of  minimum  How.  The  result  has  been  in  many 
cases  an  undue  I'xpenditini-  of  capital  upon  in^utlicienl  w.iter 
reserve.  I  )isa])pointment  in  the  performance  of  hydroelec- 
tric plants  has  led  occasionally  to  disjjutes  and  nuUiial 
ri'criminations  between  waterwheel  manufacturers  and  gcfr 
t'rator  manufacturers,  e.ich  jjutting  the  i)rinci|)al  shai.  of 
the  blame  on  the  other.  It  seems  likely  that  as  both  rl.i  -c 
of  manufacturers  gain  experience  with  the  performanc'  01 
units  formed  hy  their  combined  machines  this  want  of  in 
fidence  will  become  a  thing  of  the  past.  In  reality  a  l  )0' 
electric  generator,  .separately  tested  for  its  Ibsses,  is  a.' 
coineiiient  and  satisfactory  a  means  of  testing  the  effi- 
ciency of  a  turbine  by'  which  it  is  driven  as  can  well  \n 
devised.  ■ 


REPORT  OF  THE  BRITISH  NATIONAL  PHYSICAL  LABORATORY. 

The  rejjort  of  the  Xational  Physical  Laboratory  of  drea 
l^ritain     for     the    year     191 1     contains     much     noteworth; 
material.     In  the  first  place,  it  is  self-evident  on  considera 
tion     that,    any    national     laboratory    in     which     first-clas 
scientific  work  is  carried  on  and  recorded  is  necessarily  a 
international   laboratory  in  that  science   is  world-wide  an 
international.     The  work  done  at  one  national  laborator\ 
say    in    (Ireat    Britain,   differs    from   that   done   at   annrhei 
say  in  France,  when  viewed  broadly,  only  in  the  fact  th.it 
is   recorded   and   published   in    English   in   one  case  aiv!  i 
French  in  the  other.     Moreover,  all  the  primary  work  0 
metrology,    such    as    the    intercomparison    of    the    concrel 
units    of    length,    mass,    time,    current-strength,    resislanc 
voltage,  candle-power,  etc..  is  essentially  international  wor 
calling  for  collaboration  with  national  laboratories  in  oth( 
countries.     It  may  even  be  said  that  as  soon  as  any  woi 
carried  on  in  a  national  physical  laboratory  becomes  pr^ 
nioted  to  the  highest  plane  it  becomes  thereby  internation| 
ized,  or  that  only  the  work  wdiich  has  not  yet  received 
final   recognition  can  remain   in  the  strictly  national,  claf 
Consequently,    all    such    national    laboratories    are    of    tl 
greatest  mutual  importance  in  all  countries  international] 
besides    their   great    local    and    national    importance    in   d 
veloping  the  knowledge,  applied  science,  manufactures,  e 
gineering    and    industries    of    the    country    in    which    ea 
exists.     The  British  report  indicates  how  manifold  are  t 
interests    embraced   by   physics.      The    official    list    of   te: 
made  during  the  year  covers  electrical  measurements,  el< 
trotechnics,    photometry,    thermometry,    optics.    metrolo| 
taximeter  testing,  engineering,  the  national   tank   for  si 
model    testing   and    the   observatory   department.      A    lar 
amount    of    miscellaneous    testing    and     research     is    a 
included. 

It  is  interesting  to  note  that  in  the  measurement  of 
ductances  such  precision  is  now  reached  as  brings  ii 
prominence  the  temperature-coefficient  of  mutual  indu 
ance,  due  to  changes  in  linear  dimensions  of  coils  with  te 
perature.  It  is  pointed  out  that  when  two  coils,  one  nes 
within   the  other,  are  made  of  wire   from  the  same  me 
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their  iiuUnal  inductance  always  increases  slightly  with  tem- 
perature; hut  that  hy  niakino  the  outer  coil  of  aluminum 
wire  and  tiie  iinier  coil  of  copper  wire  it  is  possihle  to 
ohtain  a  zero  temperature-coefficient  of  mutual  inductance 
hetween  them.  Some  ahsolute  measurements  of  resistance 
are  sinnmarized.  wliich  go  to  show  that  the  international 
ohm  is  higgcr  than  the  true  ohm  as  defined  in  the  c.  g.  s. 
system  hy  ahout  one-fortieth  part  of  i  ])er  cent.  This  is 
only  a  preliminary  report  on  this  (juestion.  It  has  long 
been  believed  that  an  error  of  such  magnitude  existed  in 
the  international  ohm,  although  this  is  perhaps  the  first 
official  announcement  of  its  appro.ximate  amount.  It  is 
evident  that  if  the  discrepancy  is  no  worse  than  that  re- 
ported, the  electrical  engineer's  measurements  are  not  likely 
to  be  seriously  affected.  A  novel  term  makes  its  ai)pearance 
in  the  report  in  relation  to  experimental  work  on  the  inter- 
national ampere.  This  term  is  "electrostenolysis."  The 
term  is  not  clearly  defined,  but  it  is  evident  that  the  thing 
itself  is  a  grievance  to  the  electrochemist  engaged  in 
accurate  electrolytic  measurements  of  electric  current 
strengths. 


TESTS  OF  INSULATING  MATERIALS. 

I'-lectrical  engineering  employs  both  conductors  and  in- 
sulators. The  progress  of  electrical  engineering,  especially 
in  the  departments  of  design  and  construction,  depends  upon 
the  development  of  the  |)ro')erties  of  good  conductors  on 
the  one  hand,  and  on  the  development  of  the  [jroperties  of 
good  insulators  on  the  other.  It  happens  that  up  to  the 
present  time  the  best  conducting  ])ro])erties  have  always  been 
found  associated  with  the  metals,  particularly  with  cop[)er, 
silver,  aluminum  and  iron,  copper  being  by  far  the  best 
under  commercial  conditions  for  use  in  electrical  machinery. 
The  highest  conductivity  has  thus  far  always  been  found 
associated  with  the  highest  degree  of  chemical  puritv  in 
these  metals.  Consequently,  there  is  in  sight  little  room 
for  inr)rovcment  in  the  conducting  properties  of  electric 
conductors.  The  mechanical  properties  of  conductors  also 
leave  little  to  be  desired.  Metals  of  good  conductivity 
are  ductile,  easily  worked  bv  tools,  and  are  good  conductors 
of  heat.  Soft  coi)per  is  somewhat  lacking  in  mechanical 
strcngtii,  although  not  objectionably  weak  in  ordinary 
dynamo  construction,  where  its  imposed  tensile  stresses  are 
very  n'loderate.  In  the  case  of  aerial  wires,  it  is  necessary 
to  use  hard-drawn  copper  in  order  to  obtain  a  fair  degree 
of  mechanical  strength,  although  at  a  loss  of  some  2  per 
cent  in  electric  coiuluctixity. 

The  field  of  electric  insulators  is.  however,  both  broader 
anci  more  ciimplex.  There  arc  all  too  few  available  good  in- 
sulating substances  which  are  at  the  same  time  mechanically 
strong,  permanent  and  workable  under  tools,  (llass,  for 
example,  is  a  typically  good  electric  insulator,  but  it  is  so 
brittle  that  it  cannot  be  made  to  withstand  the  mechanical 
and  thermal  stresses  of  elements  in  rotating  machinery.  So 
many  good  insulators  are  mechanically  l)rittle  that  it  would 
seem  at  first  sight  as  though  insulation  was  a  property 
associated  with  brittleness  in  solids.  It  is.  however,  unsafe 
tc  make  generalizations  in  the  present  imperfect  state  of 
our  knowledge  concerning  the  electrical  properties  of 
liiatter.'     It  is,  however,  generally   supposed  that  the  prop- 


erty of  electric  conduction  is  due  to  the  facility  with  whicli 
electrically  charged  corpuscles,  or  electrons,  can  be  made 
to  pass  to  and  fro  between  adjacent  atoms  or  molecules. 
The  opposite  property  of  electric  insulation  thus  assumes  a 
difficulty  in  passing  such  electrons  between  adjacent  atoms; 
or,  as  it  might  be  called,  a  sub-atomic  rigidity.  It  is  there- 
fore not  surprising  that,  according  to  such  a  hypothesis,  the 
sub-atomic  rigidity  is  often  associated  in  solids  with  molar 
rigidity,  or  brittleness. 

.\ot  only  are  electric  insulators  mechanically  weak,  taken 
as  a  class,  but  they  are  also  very  poor  thermal  conductors. 
The  same  infacility  for  transferring  electric  charges  from 
atom  to  atom  seems  to  go  with  a  notable  incapacity  for 
transferring  jostle-energy,  or  heat,  from  atom  to  atom; 
so  that  although  the  electric  and  thermal  conducting 
])rocesses  seem  to  be  very  different,  yet  the  classification  of 
substances  in  their  order  of  electric  conductivity  is  very 
similar  to  their  classification  in  order  of  thermal  conduc- 
tivity. This  is.  of  course,  a  disadvantage  from  the  stand- 
point of  the  dynamo  designer,  who  seeks  to  insulate  his 
heated  active  copper  conductors  with  substances  that  carry 
away  the  heat  with  but  little  difference  of  thermal  i)otential, 
or  temperature.  Moreover,  a  good  insulator  should,  from 
the  dynamo  designer's  standpoint,  be  strong,  permanent, 
non-oxidiza])le.  fireproof,  unbrittle  or  elastic,  impermeable  to 
moisture,  easy  to  work,  unaltered  by  changes  of  tempera- 
ture, and  cheap.  We  do  not  yet  know  just  on  what  con- 
ditions within  a  substance  the  insulating  quality  de])ends. 
It  is  certainly  influenced  by  physical  as  well  as  chemical 
conditions,  because  changes  of  temperature  have  marked 
influence  on  the  insulating  ])roperties  of  non-conducting 
materials. 

The  Elcktrotccliiiischc  Zcitsclirift.  as  noted  in  our  Digest, 
has  recently  published  a  report,  by  Dr.  H.  Passavant.  on 
researclies  made  officially  in  (Germany  on  the  ])roperties  of 
insulating  substances,  from  the  mechanical,  thermal, 
chemical  and  electrical  standpoints.  On  each  substance  the 
tests  were  made  on  test-pieces  of  specified  dimeiTsions.  and 
the  means  of  three  such  tests  were  tabulated  in  a  certain 
graphic  schedule  card  which  shows  at  a  glance  of  the 
practised  eye  the  relative  merits  of  the  substance  along  each 
of  the  lines  of  recorded  test.  There  can  be  no  doubt  of 
the  value  and  importance  of  such  svstematic  testing 
schedules.  The  results  of  such  tests  are  significant  in  re- 
gard to  the  im])rovements  wdiich  may  be  arrived  at  in  the 
manufacture  and  preparation  of  insulating  materials  as 
used  in  industry.  The  only  (|uestion  is  as  to  the  degree  of 
imiformity  which  can  be  insured  in  the  substances  them- 
selves. For  example,  slate  is  a  fairly  cheaj)  substance  that 
possesses  many  good  cpialities  in  addition  to  non-conduction. 
and  samples  of  slate,  tested  according  to  the  schedule,  would 
no  doubt  give  a  satisfactory  index  of  its  relative  merits  for 
any  specified  purjxjse  in  design  ;  but  we  know  that  slate, 
like  many  other  minerals,  is  often  unhomogeneous.  and  an 
unsuspected  flaw  in  a  slate  slab  has  often  marred  an  other- 
wise good  switchboard  panel.  Consequently,  the  scheduled 
tests  of  an  insulating  substance  can  only  be  taken  as  in- 
dicating how  it  can  behave  if  it  is  good,  and  not  necessarily 
how  it  will  operate  when  subjected  to  actual  service  condi- 
tions. 
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ANNUAL  MEETING  OF  THE  AMERICAN  INSTITUTE      BUST    OF    JOSEPH    HENRY    PRESENTED   TO    THE 
OF  ELECTRICAL  ENGINEERS.  ASSOCIAZIONE  ELETTROTECNICA  ITALIANA. 


riu'  ;iniiii;il  mci-|iii)4  <>t  llu'  AiiuruMii  liislitiitr  ol'  I'.U'c- 
liical  J'.iigiiR'crs  was  lu'M  on  May  Ji  in  tlu'  !■  iij^iiu'crinj; 
Societies  lUiildiiig,  New  ^()^k.  I'resiileiU  hiiiiii  presiding. 
The  first  business  was  tlie  coiisicleratiDii  uf  llie  animal 
report  of  the  hoard  of  ilirectors,  which  had  been  printed 
and  ihstrihuted  in  advance  and  was  therefore  very  brielly 
abstracted  by  Secretary  !•".  L.  Hutchinson.  It  is  grati- 
fying to  note  that  the  income  for  the  year  left  a  surplus 
of  about  $5,()00  over  expenditures.  The  report  was  form- 
ally adopted  and  placed  on  file. 

The  next  formal  business  was  the  aimouncement  of  the 
result  of  the  election  of  officers  for  the  coming  year,  who 
are  as  follows:  President,  Mr.  Ralph  D.  Mershon;  vice- 
presidents,  Messrs.  William  S.  Murray,  Arthur  VV.  Berres- 
ford  and  S.  D.  Sprong ;  managers,  Messrs.  Comfort  A. 
Adams,  William  B.  Jackson,  William  McClellan  and  J. 
l*"ranklin  Stevens;  treasurer,  Mr.  George  A.  Hamilton,  and 
secretary.  Mr.  F.  L.  Hutchinson.  In  the  midst  of  applause 
President  Dunn   formally  declared  these  officers  elected. 

The  next  announcement  was  the  result  of  the  ballot  on 
the  constitutional  amendments  relating  to  the  election  of 
the  secretary  and  changes  in  the  grades  of  membership. 
Out  of  3314  valid  ballots  cast  in  the  vote  on  the  amend- 
ment relating  to  the  office  of  secretary.  3034  were  in  favor 
of  and  280  against  the  amendment.  President  Dunn  an- 
nounced that  the  constitutional  requirements  for  the  pas- 
sage of  an  amendment  had  been  complied  with  and  form- 
ally declared  the  constitution  amended.  The  vote  on  the 
amendment  relating  to  an  additional  grade  of  membership 
consisted  of  3372  valid  ballots,  of  which  2800  were  for  and 
572  against  the  proposition.  The  president  again  declared 
that  the  constitutional  requirements  had  been  met  and  de- 
clared the  amendment  in  force,  amid  enthusiastic  applause. 

The  feature  of  the  evening  was  the  presentation  of  a 
bronze  bust  of  Joseph  Henry  to  the  Associazione  Elettro- 
tecnica  Italiana.  The  formal  presentation  on  behalf  of 
the  Institute  was  made  by  President  Dunn,  and  the  bust 
was  received  for  the  Italian  society  by  its  specially  ap- 
pointed delegate,  Mr.  Philip  Torchio,  also  a  member  of 
the  Institute.  Mr.  Torchio  formally  acknowledged  the 
gift  by  reading  a  letter  from  Secretary  General  Parvo- 
passu  of  the  Italian  society  to  Secretary  Hutchinson  of 
the  Institute,  and  a  cablegram  from  President  Lori  of  the 
Italian  society  to  President  Dunn,  concluding  with  a  brief 
address  in  which  he  referred  to  the  gift  of  the  bust  of 
Ferraris  to  the  Institute  from  the  Italian  society. 

On  this  occasion  Dr.  Charles  A.  Doremus,  in  behalf  of 
Dr.  Henry  E.  Waite,  of  New  York,  presented  the  Insti- 
tute with  the  astatic  galvanometer  which  was  removed 
from  Henry's  laboratory  at  Washington  and  purchased 
by  William  Green,  of  the  Smithsonian  Institution,  who  in 
turn  gave  it  to  Dr.  Waite.  Dr.  Doremus  also  presented 
the  Institute  with  one  of  the  famous  coils  made  by  Prof. 
Henry  and  used  in  his  experiments  on  self-induction. 
This  same  coil  was  used  for  many  years  by  Prof.  R.  Ogden 
Doremus  in  presenting  Henry's  demonstrations  to  the  stu- 
dents at  the  College  of  the  City  of  New  York.  The  gifts 
to  the  Institute  from  Dr.  Waite  and  the  family  of  Prof. 
Doremus  were  appropriately  acknowledged  by  President 
Dunn. 

A  part  of  the  formal  program  was  a  paper  by  Mr.  John 
C.  Barclay  on  "Henry  as  the  Inventor  of  the  Telegraph," 
but  owing  to  Mr.  Barclay's  unavoidable  absence  his  manu- 
script was  read  by  title,  and  President  Dunn  then  intro- 
duced Dr.  M.  I.  Pupin,  who  delivered  a  splendid  address 
on  'The  Debt  We  Owe  to  Henry  as  a  Scientist."  A  brief 
abstract  of  this  address  will  be  found  elsewhere.  At  the 
close  of  these  exercises  the  meeting  adjourned  and  was  fol- 
lowed bv  the  usual  smoker. 


rile  cordial  and  friendly  relations  existing  between  tlu- 
.\niericaii  Institute  of  iCIectrical  Jinginecrs  and  the  Ass(j- 
ciazione  l')lettrotecnica  Italiana,  already  attested  by  the 
gift  to  the  Institute  of  the  bust  of  Cialileo  h'erraris  from 
the  Italian  society,  has  just  received  further  accentuation 
by  I  lie  presentation  of  a  bronze  bust  of  Joseph  Henry  to 
the  Italian  society  from  the  Institute.  The  formal  presen- 
tation was  made  on  May  21  at  the  annual  meeting  of  tlic 
.American  Institute  of  Electrical  JCngineers,  on  which  oc- 
casion tile  Italian  society  had  appointed  a  C(Mimiittee  of 
resident  New  York  members,  with  Mr.  Philip  Torchio  as 
chairman,  to  receive  the  gift  on  behalf  of  their  society. 
President  Dunn  of  the  Institute  formally  presented  the 
bust  to  tlie  Italian  society  at  the  close  of  a  sympathetic 
address,  in  which  he  sketched  the  close  bonds  of  friend- 
ship between  the  Institute  and  the  Italian  society. 

Mr.  Philip  Torchio  responded  on  behalf  of  the  Asso- 
ciazione IClettrotecnica  Italiana  with  a  brief  address  of 
thanks.  The  remainder  of  the  program  consisted  of  an 
address  by  Dr.  M.  I.  Pupin  on  '"The  Debt  We  Owe  to 
Henry  as  a  Scientist"  and  a  short  paper  by  Mr.'  John  C. 
Barclay,  formerly  chief  engineer  of  the  Western  Union 
Telegraph  Company,  on  "Henry  as  the  Inventor  of  the 
Telegraph."  In  the  unavoidable  absence  of  Mr.  Barclay 
his  paper  was  read  by  title  and  will  appear  in  the  Insti- 
tute Proceedings. 

I'he  feature  of  the  evening  was  the  inspiring  address 
delivered  by  Dr.  Pupin  on  Henry  as  a  scientist.  Dr. 
Pupin  sketched  the  development  of  electrical  science  from 
the  period  of  Gray's  discovery  of  electrical  conduction, 
in  1729,  down  through  the  discoveries  of  Franklin,  Gal- 
vani  and  Volta,  to  the  opening  period  of  the  nineteenth 
century,  then  dwelling  upon  the  researches  of  Oersted  and 
Ampere.  At  this  time  three  great  men,  Volta,  Oersted 
and  Ampere,  accomplished  more  in  the  space  of  twenty 
years  than  had  been  accomplished  before  in  the  science  of 
electricity  in  2500  years.  Their  work  marked  the  begin- 
ning of  the  great  period  of  electrical  discovery,  in  which 
Joseph  Henry  and  Michael  Faraday  were  soon  to  join. 
The  independent  discovery  of  the  principle  of  electromag- 
netic induction  by  Faraday  and  Henry  was  the  beginning 
of  the  wonderful  modern  era  of  electrical  science. 

Following  the  discoveries  of  Oersted  and  Ampere  came 
the  work  of  Arago,  who  showed  that  electricity  in  motion 
is  capable  of  magnetizing  a  steel  needle,  and  then  came 
Sturgeon,  who  invented  the  electromagnet  in  1823.  At 
this  time  Joseph  Henry  was  but  twenty-four  years  of  age 
and  engaged  as  a  private  tutor  in  Albany,  N.  Y.,  spending 
his  leisure  time  in  studying  mathematics  and  analytical 
mechanics.  Becoming  interested  in  electrical  science,  he 
rose  in  less  than  five  years  to  be  the  only  authority  at  that 
time  on  electromagnets.  His  studies  in  this  direction  led 
to  the  discovery  in  1831  of  electromagnetic  induction. 
Henry's  character  was  one  of  extreme  modesty,  and  he 
shrank  from  ever  advancing  himself  as  a  rival  to  the  great 
Faraday  in  the  discovery  of  the  law  of  induction,  and  con- 
sistently he  refused  to  claim  as  his  own  the  invention  of 
the  electromagnetic  telegraph.  In  fact,  he  referred  to  his 
telegraph  as  Mr.  Barlow's  project  and  never  laid  any 
claim  to  it.  Moreover,  in  1856,  he  recommended  that  an 
extension  of  the  Morse  patent  be  granted  to  Morse. 

Dr.  Pupin  referred  to  the  proposal  originally  advanced 
by  Prof.  F.  B.  Crocker  that  the  unit  of  self-induction  be 
named  after  Henry.  .  At  the  International  Congress  at 
Chicago  in  1893  this  proposal  was  adopted,  and  it  is  im- 
pressive to  recall  that  the  motion  for  adoption  was  made 
by  Ayrton  and  seconded  by  Mascart,  the  presiding  officer 
being  none  other  than  the  famous  Helmholtz.  Dr.  Pupin 
referred  to  another  electrical  phenomenon  which  was  dis- 
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covered  by  Henry  and  described  by  him  before  the  Philo- 
sophical Society  in  1842,  namely,  the  oscillatory  nature  of 
the  discharge  of  a  Leyden  jar.  Henry  also  demonstrated 
the  magnetic  effect  of  such  oscillations,  and  a  study  of  this 
problem  absorbed  him  for  a  considerable  period.  In  clos- 
ing, the  speaker  referred  to  Henry's  great  service  to  his 
country  in  organizing  the  Smithsonian  Institution  along 
the  lines  which  were  intended  by  its  founder,  Smithson, 
when  there  was  great  danger  that  politicians  and  intriguers 
at  Washington  would  seize  the  foundation  for  purely 
selfish  purposes. 

At  the  close  of  this  earnest  and  interesting  address  on 
the  life  work  of  Joseph  Henry,  President  Dunn  conveyed 
to  the  speaker  the  thanks  of  the  Institute  for  the  inspira- 
tion which  he  brought  to  this  notable  occasion  and  for  so 
vividly  portraying  the  true  scientific  spirit.  President 
Dunn  then  concluded  by  extending  the  thanks  of  the  In- 
stitute to  the  well-known  sculptor  who  executed  the  bust, 
Mr.  Herbert  Adams,  who  attended  as  the  Institute's  guest. 


GOVERNMENT  AND  THE    ALUMINUM    INTEREST. 


On  May  16  the  government  filed  a  petition  in  equity  in 
the  federal  court  at  Pittsburgh,  Pa.,  against  the  Aluminum 
Company  of  America,  under  an  understanding  with  the  com- 
pany that  a  decree  would  be  entered  enjoining  it  in  certain 
of  its  contractual  relations,  as  was  forecast  in  the  Elec- 
trical World,  March  30,  1912,  page  670.  The  petition 
alleges  that  the  company  controls  over  90  per  cent  of  the 
known  deposits  of  bauxite  in  the  United  States  and  Canada ; 
that  it  produces  virtually  80  per  cent  and  consumes  nearly 
100  per  cent  of  the  alumina  used  in  the  manufacture  of 
aluminum,  and  that  it  manufactures  practically  100  per 
cent  of  the  crude  and  semi-finished  aluminum  produced  in 
the  United  States  and  Canada. 

It  is  also  charged  that  the  company  controls  and  sells 
over  70  per  cent  of  the  aluminum  cooking  utensils  in  this 
country,  over  50  per  cent  of  the  aluminum  castings  and 
over  70  per  cent  of  all  aluminum  goods  of  general  character 
made  and  sold  in  the  United  States. 

The  petition  alleges  further  that  the  company  entered 
into  agreements  with  certain  domestic  and  foreign  concerns 
binding  them  not  to  engage  in  the  manufacture  of  aluminum 
or  the  sale  of  the  product  or  its  base  to  any  but  the  de- 
fendant, and  also  charges  that  the  latter  so  carried  on  its 
affairs  that  competitors  were  at  its  mercy  for  their  supply 
of  raw  materials.  It  is  further  stated  that  the  Aluminum 
Company  of  America,  known  originally  as  the  Pittsburgh 
Reduction  Company,  was  incorporated  in  1888  with  a 
capitalization  of  $20,000,  which  was  increased  in  1899  ^^ 
$1,000,000;  that  $720,000  of  this  amount  was  estimated  as 
the  value  of  certain  patents  issued  to  Mr.  Charles  M.  Hall 
for  a  process  for  the  manufacture  of  aluminum,  and  that 
the  company  has  grown  rapidly  in  size  and  strength  until 
it  and  its  subsidiary  corporations  now  own  assets  estimated 
at  $27,000,000.  A  profit  of  17  per  cent  on  this  investment 
in  T910  is  admitted  by  the  defendant,  according  to  the 
petition,  which  states  that  the  prices  now  charged  for 
aluminum  are  not  in  proportion  to  cost  of  manufacture. 

It  is  not  claimed  by  the  government  that  it  was  unlawful 
for  the  defendant  to  exclude  all  others  from  the  manufac- 
ture of  aluminum  prior  to  expiration  of  its  patents  in 
1909,  but  it  is  held  that  its  operation  since  then  has  been 
unlawful.  The  contention  is  also  made  that  the  possession 
of  a  practical  monopoly  of  raw  material  nnist  be  consid- 
ered in  determining  whether  the  company  operates  in  re- 
straint of  trade.  An  injunction  is  asked  by  the  govern- 
ment to  prevent  the  continuance  or  repetition  of  any  of 
the  alleged  unlawful  practices  and  contracts  and  to  prohibit 
the  company  from  purchasing  or  combining  with  any  inde- 
pendent concerns  in  the  industry.  This  decree  became 
effective  upon  the  filing  of  the  petition. 


WESTINGHOUSE  ANNUAL  REPORT. 

The  report  of  the  operations  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  and  of  its  subsidiary  com- 
panies for  the  fiscal  year  ended  March  31,  1912,  shows  that 
the  sales  billed  last  year  were  $3,922,866  less  than  those 
billed  in  the  preceding  year,  when  the  business  of  the  com- 
pany was  the  largest  in  its  history.  The  total  sales  for  the 
year  were  $34,196,446,  as  compared  with  $38,119,312.  In 
his  remarks  to  the  stockholders,  Mr.  Guy  E.  Tripp,  chair- 
man of  the  board  of  directors,  attributes  this  decrease  in 
part  to  a  reduction  in  output,  and,  to  a  larger  extent,  to 
lower  prices  obtained  for  the  products. 

A  comparative  statement  of  operations  of  the  Westing- 
house  Electric  &  Manufacturing  Company  and  its  subsidiary 
manufacturing  companies  in  the  United  States  for  the  past 
two  years  is  shown  herewith.  These  subsidiaries  are  the 
Westinghouse  Lamp  Company,  operating  plants  in  Bloom- 
field,  N.  J.,  and  New  York  City;  the  Bryant  Electric  Com- 
pany and  the  Perkins  Electric  Switch  Manufacturing  Com- 
pany, operating  plants  at  Bridgeport,  Conn.,  and  the  R.  D. 
Nuttall   Company,  operating  a   plant   at   Pittsburgh,   Penn. 

TABLE  I. — COMPARISON  OF  EARNINGS. 


Gross  earnings — sales  billed. .  .  . 

Cost  of  sales,  including  all  sell- 
ing, administration  and  gen- 
eral expenses 

Net  manufacturing  profits. .  . 
Other  income 


Ye.\r  E.VDEr)  M.^RCH  31. 


Decrease. 


54,196,446      $38,119,312    i  $3,922,866 


30,604,850 


53,591,596 
1,160,442 


Total  net  income 

Deductions  from  income,  for 
inventory  adjustments,  ex-| 
traordinary  items,  etc 


Balance  for  charges . 
Interest  charges 


Surplus  for  the  year . 

Previous  surplus 

Profit  and  loss  credits. 


Total  surplus. 


Deductions: 

Preferred  dividends 

Accumulated  preferred  divi- 
dends  

Common  dividends 


$4,752,038 

708,917 

$4,043,121 

1,599.028 

$2,444,093 

5,964,225 

126,628 


32.510,547 


$5,608,765 
1,515,531 


$7,124,296 


657,704 


$6,466,592 
1.585,487 


$4,881,105 

5.668,948 

680.309 


1,905,697 


2,017,169 
355.089 


$2,372,258 

*S1.213 

$2,423,471 

*13,541 

$2,437,012 

*295,277 

553,681 


Depreciation  of  investments. 
Reserved    for    accounts    re- 
ceivable   

Miscellaneous 


Total  deductions. .  .  . 
Profit  and  loss  surplus.. 


$8,534,946 

$2  79,909 

'  '352!ii7 
1 ,050,285 


$1,885,982 
6,648,964 


$11,230,362       $2,695,416 


$279,909 
349,886 


$349,886 
*352,117 


3,591,123    2,540.838 


589.774 
455.440 


$5,266,136 
5,964,226 


589.774 
251,769 


$3,380,150 
*684,738 


♦Increase. 

The  value  of  unfilled  orders  as  of  March  31,  1912.  was 
$8,137,961,  which  compares  with  $7,616,058,  as  of  March  31, 
191 1.  During  the  month  of  April  last  the  value  of  orders 
booked  exceeded  that  of  any  month  during  the  year  ended 
March  31,  191 2,  with  the  result  that  the  value  of  unfilled 
orders  as  of  April  30,  1912,  was  $9,218,302. 

The  report  states  that  the  suit  brought  against  the  West- 
inghouse and  other  companies  by  the  United  States  with 
respect  to  the  incandescent  lamp  business,  to  which  refer- 
ence was  made  in  the  preceding  report,  was  terminated 
during  the  year  by  the  entry  of  a  decree  which  has  not 
seriously  affected  the  conduct  of  the  Westinghouse  lamp 
business. 

The  gross  earnings,  net  manufacturing  profits  and  sur- 
-plus  for  the  past  six  years  ending  March  31  compare  as 
shown   in   Table  II. 

Deductions  from  the  total  surplus  included  7  per  cent 
preferred  dividends,  amounting  to  $279,909,  and  a  dividend 
of  I  per  cent,  or  $352,117.  on  the  common  stock,  which  was 
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ilrcl;iir(l  March  .7.  i()ij.  TIicm-  (Iftliii-tiinis  Irit  a  lialaiiiT 
ol  ^7,()g().-'4i).  aj^aiiist  uliioli  (lr|n\x-iati(ms  of  iii\  rsliiu-iil 
wiTi-  writttii  nil'  as  iDllous:  Sloik.  WcsiinKlioiiM-  h.krtric 
I  ompaiiv.  Ltd.,  $_>5().c)()() ;  (li-hcuturcs.  Socii'li*  r-Jcctritiiu- 
W  rsliiiLjIiou.so  do  Kiis.sir.  $24^^. .'4^^ ;  and  hoiids,  l.ackaw  anna 
\  \\  Noininji  Uai)id  Transit  C"()in|)any,  $557,()4_>,  niakinj,'  a 
ic'tal  111"  $i.o5c),_'S5,  and  Icavinj;  a  snrplns  as  of  .March  ^^1. 
ii)|j.  of  $(),()4,S,«)()4.  The  l)alancc  sheet  a>  of  tli.it  date 
>ho\vs   total   assets   of   $Sj.()J().()5^^.   of    wlucli    tlic    priuciijal 
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Year. 

dross  l-^aniitiKS. 
S,i4,  196,446 

-Ncl  .Manul'a.tur- 
iim  I'rofit, 

Surpli:s  lor  ilu' 
Year. 

1912 

$3,591,596 

S2, 444. 093 

1011 

.*S.II9.,iI2 

5,608,765 

4,881 , 105 

IQIO 

29,248,682 

3,552.978 

3.060,664 

1  <)0<) 

20,606,592 

650,784 

*l ,405,015 

IQOS 

.52,844,829 

2,543.682 

950,835 

1907 

33,026.240 

*4,  179,  5  75 

2,773.174 

•Deficit. 

items  arc  as  follows:  Property  and  plant,  $19,195,188;  in- 
vestments, $_>3,,v'<4.5'5;  current  assets,  $19,848,706;  patents, 
charters  and  franchises.  $6,097,742. 

Discussing  the  assets,  the  report  states  that  the  property 
and  ])lant  item  as  above  represents  an  increase  of  $1,503,042 
over  that  for  the  previous  year.  This  increase  is  chiefly 
due.  it  states,  to  completion  of  the  extensions  of  the  build- 
ings on  the  additional  ground  purchased  for  the  Xeuark 
( X.  J. )  i)lant  that  were  in  progress  at  the  close  of  last 
year,  to  which  reference  was  made  in  the  ])revious  report 
Other  items  contributing  to  the  increase  in  this  item  were 
the  purchase  of  a  new  plant  at  Pittsburgh  by  the  R.  D. 
Xuttall  Company,  which  had  previously  occupied  leased 
premises  not  well  adapted  to  its  manufacturing  require- 
ments, and  the  erection  of  a  new  four-story  and  basement 
l)uilding  and  other  improvements  at  the  East  Pittsburgh 
works. 

The  purchase  at  Xewark,  N.  J.,  and  that  by  the  Nuttall 
company  at  Pittsburgh  include  considerable  real  estate  not 
yet  occupied  by  buildings,  erection  of  which  later  on  will 
still  further  increase  the  manufacturing  facilities  of  the 
\\  estinghouse  company.  The  buildings  already  erected 
have  resulted  in  a  considerable  increase  in  the  "output  and 
efficiency  of  each  of  these  plants.  The  plans  mentioned  in 
the  previous  report  for  the  erection  of  foundry  and  pattern 
buildings  at  TrafTord  City,  Pa.,  have  not  been  carried  out. 
but  it  is  possible  that  the  erection  of  these  buildings  will 
be  started  during  the  current  year.  The  lease  of  the  prop- 
erties on  which  the  Westinghouse  company  operates  an 
iron  foundry  at  Pittsburgh  has  been  extended. 

The  aggregate  book  value  of  investments  as  of  March  31, 
1912.  shows  a  decrease  of  $650,120  as  compared  with  the 
book  value  as  of  March  31,  191 1.  The  report  states  that 
the  only  important  cash  investments  made  during  the  past 
year  were  $143,041  bonds  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  which  were  purchased  in  antici- 
pation of  sinking  fund  requirements  due  Dec.  31,  1912,  and 
$481,335  debentures  of  the  Societa  Italiana  Westinghouse 
which  were  received  in  payment  for  cash  advances  made 
partly  during  the  year  ended  March  31,  1911,  and  to  which 
reference  was  made  in  the  report  for  that  year. 

The  charges  to  patent  account  during  the  year  aggre- 
gated less  than  $25,000.  All  other  expenses  for  patents, 
licenses,  development  and  experimental  work  were  charged 
to  expenses  and  were  included  in  the  cost  of  sales.  The 
statement  of  liabilities  shows  capital  stock  of  $40,698,987, 
of  which  the  preferred  stock  amounts  to  $3,998,700  and 
common  stock  to  $36,700,287.  Of  this.  $35,193,287  is  in 
the  hands  of  the  public  and  $1,507,000  is  in  the  treasury. 


Ihe  fiimicd  debt  a.s  of  .March  31,  ii;i_'.  was  $22,334,000,  and 
ciurenl    liabilities   were  $3,047,874. 

\  iiy  little  space  is  given  in  the  report  to  the  affairs  of 
the  foreign  \\  estinghouse  companies  in  which  the  company 
has  the  largest  investments.  These  companies  were  de- 
scribed ai  considerable  length  in  the  jjrevious  rcpcjrt.  In 
his  remarks  to  the  stockholders  .Mr,  Tripp  stales  that  there 
were  no  unusual  developments  during  the  past  year  in  con- 
nection with  the  affairs  of  these  foreign  Cf)nipanies.  The 
Mritish.  I-'rench  and  Canadian  Westinghouse  c(}mpanies  all 
improved  in  net  profit  during  the  year  ended  Dec.  31,  191 1. 
as  eoni|)ared  with  the  previous  year,  and  some  improve 
ineiit  was  also  shown  by  the  Russian  company.  (Jwing  to 
the  war  between  Italy  and  'Turkey,  the  Italian  government 
has  delayed  the  further  electrification  of  the  state  railway-, 
and  as  no  orders  were  received  for  electric  locomotives  \>\ 
the  Italian  company  during  the  year  ended  Dec.  31,  1911, 
its  business  showed  some  falling  off. 


NATIONAL  FIRE  PROTECTION  ASSOCIATION. 


'The  sixteenth  annual  meeting  of  the  Xational  Fire  Prrj- 
tection  Association  was  held  in  Chicago  on  May  14  to  i6, 
with  an  attendance  of  about  300.  The  association  conducts 
an  educational  campaign  against  fire  waste  from  an  office 
in  Boston,  where  Mr.  I-'ranklin  H.  Wentworth  is  the  salaried, 
secretary  and  treasurer.  Among  the  active  members  are- 
the  American  Institute  of  Electrical  Engineers.  American 
Electric  Railway  Association,  National  Electrical  Sup[)ly 
Jo])bers'  Association,  Xational  Association  of  Electrical 
Inspectors.  Xational  P'lectrical  Contractors'  Association 
and  Xational  Electric  Light  Association.  Most  of  the 
active  members,  however,  are  representatives  of  insurance 
interests.  An  effort  was  made  to  broaden  the  scope  of  the 
association  by  admitting  individuals,  firms  and  corporations 
to  active  membership,  instead  of  restricting  them  to 
associate  membership  with  no  vote,  Ijut  action  was  deferred 
for  one  year. 

Mr.  W.  H.  Merrill,  manager  of  the  Underwriters'  Labo- 
ratories. Chicago,  president  of  the  association,  presided  at 
the  convention.  Reports  of  the  committees  covered  a  wide 
range  of  subjects,  only  two  being  of  direct  electrical  in- 
terest. The  first  of.  these  was  presented  by  Mr.  C.  H. 
Patton.  of  Cleveland,  and  was  a  progress  report  on  '"Elec- 
tric Railway,  Light  and  Power  Properties."  Since  the  last 
convention  recommendations  have  been  received  for  modi- 
fications in  existing  rules  for  carhouse  construction  and 
protection.  There  is  a  conflict  between  the  standards  of 
the  National  Fire  Protection  Association  and  those  of  the 
Central  Traction  and  Lighting  Bureau  and  the  American 
Electric  Railway  Association.  The  committee  reported  that 
it  does  not  appear  advisable  to  attempt  to  modify  the 
X.  F.  P.  A.  standards  until  such  time  as  the  three  associa- 
tions can  get  together  and  agree  on  one  national  standard. 
The  committee  was  continued  in  the  hope  that  a  joint  con- 
ference may  be  arranged. 

Mr.  F.  E.  Cabot,  of  Boston,  presented  a  brief  report 
from  the  electrical  committee,  which  is  concerned  with  the 
safe  installation  of  electrical  equipment  to  prevent  damage 
from  fire.  A  new  rule  has  been  adopted  in  relation  to 
moving-picture  machines,  allowing  such  machines  to  be 
driven  by  a  motor.  There  is  a  slight  change  in  the  rule 
relating  to  the  manner  of  installing  signaling  wires  entering 
buildings,  and  there  has  also  been  some  change  in  the)"" 
marking  of  switches  to  enable  manufacturers  to  put  on  th(; 
market  the  kind  of  product  they  find  desirable.  The  com' 
mittee  presented  a  resolution  thanking  Mr.  C.  M.  Goddard' 
of  Boston,  for  his  very  efficient  service  for  a  long  term  o 
years  as  secretary  of  the  Underwriters'  N^ational  Electriij 
.Association.  Mr.  Cabot,  on  behalf  of  the  association,  prei 
sented  to  Mr.  Goddard  a  three-piece  silver  service.  | 
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Before  adjouninient  Mr.  Powell  Evans,  of  Philadelphia, 
nade  a  plea  for  more  systematic  work  to  prevent  fire 
vaste.  The  association  is  doing  valuable  work  along  edu- 
ational  lines,  hut  Mr.  ICvans  thinks  that  there  should  l)e 
.n  enlargement  of  its  activities  l)y  direct  co-operation  with 
tates  and  municipalities  in  legislative  matters.  He  advo- 
ates  a  broad  jjrogram  of  this  sort  and  his  suggestions  were 
eferred  to  the  executive  committee.  The  question  of  rec- 
inunending  the  exclusive  use  of  motor-driven  fire  engines 
vas  also  referred  to  the  executive  connnittcc. 

Officers  were  elected  as  follows:  President,  Mr.  11.  i.. 
'hillips,  Hartford,  Conn.;  vice-president,  Mr.  George  M. 
iobertson.  San  Francisco;  secretary  and  treasurer,  Mr. 
•"ranklin  11.  Wentworth,  Boston;  chairman  of  executive 
ommittee,  Mr.  F.  J.  T.  Stewart.  Xew  York.  After  Mr. 
derrill  had  retired  from  the  oiiair  Mr.  (ioddard  took  the 
loor.  and  at  the  conclusion  of  a  felicitous  speech  i)re- 
ented  to  Mr.  Merrill  a  pair  of  silver  candlesticks.  After 
.djournment  a  visit  of  inspection  was  made  to  the  Under- 
writers' Laboratories,  where  some  interesting  tests  were 
nade.  The  executive  connnittee  will  clioosc  the  next  place 
if  meeting. 


SCHENECTADY  MEETING  OF  THE  A.  I.  E.    E. 


The  two  hundred  and  seventy-third  regular  meeting  of 
he  American  Institute  of  Electrical  Engineers  was  held 
t  Schenectady,  N.  Y.,  on  May  17,  in  the  convention  hall 
if  the  Mohawk  Golf  Club,  under  the  auspices  of  the 
)chenecta(ly  Section.  The  opening  session  was  called  to 
irder  at  9  a.  m.  by  President  Dunn,  with  about  300  mem- 
lers  and  guests  in  attendance,  and  Mayor  George  R.  Lunn 
if  Schenectady  delivered  a  cordial  address  of  welcome, 
v'hich  was  appro])riately  responded  to  by  Dr.  C.  P.  Stein- 
netz.  A  very  interesting  technical  program  of  ten  papers, 
s  announced  previously,  was  then  taken  up.  Abstracts 
f  the  papers  and  discussions  appear  below.  At  the  close 
if  the  morning  session  Chairman  E.  B.  Merriam  of  the 
ocal  section  called  attention  to  the  afternoon  program, 
V'hich  consisted  of  inspection  trips  to  the  Schenectady 
v'orks  of  both  the  (ieneral  Electric  Company  and  the  Amer- 
can  LocouKitive  Company  and  also  to  the  Schenectady 
Vater  Works,  the  routes  being  arranged  so  that  these 
isits  could  be  combined  in  several  ways,  as  desired.  F'or 
hose  who  preferred,  however,  the  courtesies  of  the  club 
vere  extended  for  tennis  and  golfing.  An  informal  buffet 
uncheon  was  served  to  all  present. 

At  6  ]).  m.  a  "Dutch"  dinner  was  served  at  the  club 
loiise.  the  attendance  being  even  larger  than  expected. 
\fter  the  courses  had  been  served  Chairman  Merriam 
)resided  as  toastmaster  and  called  on  several  members  for 
n formal  sjieeches.  Among  those  who  spoke  were  Past- 
)resident  Scott.  Mr.  P.  M.  Lincoln,  Mr.  W.  B.  Potter,  Prof. 
.  P.  Jackson  and  President  Dumi.  [""ollcwing  these  re- 
narks,  some  of  which  were  semi-humorous  and  others  in 
I  serious  vein,  those  present  adjourned  to  the  convention 
lall  and  attended  the  evening  technical  session.  At  the 
lose  of  the  latter  there  was  an  informal  smoker  and  social 
gathering,  marking  the  close  of  a  very  successful  and 
)rofitable  meeting.  There  was  an  unexpectedly  large  at- 
endance,  the  total  registration  nund)ering  350  members 
md  guests.  The  entire  program,  both  technical  and  social, 
vas  thoroughly  enjoved. 

MORNING  SESSION. 

OMPRESSION    CHAMKER    I.IGHTNINC    ARRESTER    AXD    THE    TKO- 
TECTION    OF   DISTRIIU'TION    CIRCUITS. 

The  opening  paper  was  presented  by   Messrs.   E.   E.   F. 

"reighton  and  F.  R.  Shavor  on  the  above  topic,  describing 
new  type  of  inclosed  multiga])  arrester  with  antennas  and 
.series   resistor,   designed   particularly    for  the   protection 

f  2300-volt  iiole-tyiie  transformers.     The  arrester  is  self- 


contained  in  a  jjorcelain  tube,  which  incloses  the  resistor 
and  below  it  a  series  of  gaps  between  metal  units  con- 
structed of  special  alloy,  the  tube  being  hermetically  sealed 
at  to])  and  bottom.  The  average  value  of  resistance  em- 
ployed is  23  ohms,  which  gives  a  discharge  rate,  assuming 
a  15,000-volt  lightning  stroke  at  the  arrester  terminals, 
equal  to  650  amp.  The  antennas  increase  the  grounded 
electrostatic  capacity  of  each  metal  electrode  in  the  gaj) 
series,  producing  uniformity  of  the  spark  potential  and 
diminishing  its  magnitude  exactly  one-half  as  compared 
with  the  spark  potential  without  antennas.  The  increased 
chamber  pressure,  due  to  gas  expansion  attending  dis- 
charge, tends  to  extinguish  the  arc.  The  most  desirable 
value  of  spark  potential  is  about  0.7  of  the  value  at  which 
the  transformer  insulation  is  tested;  this  value  is  a])par- 
ently  safe  for  the  transformer  and  at  the  same  time  pro- 
tects against  internal  surges  which  reach  a  dangerously 
high  potential.  In  the  case  of  very  severe  direct  strokes 
the  heat  suddenly  developed  by  the  resistor  will  shatter  the 
porcelain  tube  and  the  arrester  will  clear  itself  automatic- 
ally   from   the   line. 

nuMA.\    accuracy:    multi-recoruer   for    i.kjiitnixg    phe- 
nomena  AND  SWITCHING. 

The  paper  on  this  subject  presented  by  Messrs.  E.  E.  1*". 
Creighton,  H.  E.  Nichols  and  P.  E.  Hosegood  first  took  up 
at  some  length  the  psychological  aspect  of  human  accuracy 
in  observing  rapidly  occurring  events,  particularly  under 
the  stress  of  excitement  or  anxiety,  and  pointed  out  the 
great  extent  to  which  even  trained  observers  will  vary  in 
their  descriptions  of  the  same  rapidly  occurring  phenom- 
enon. A  number  of  examples  of  this  were  cited  in  the 
field  of  electrical  phenomena  and  the  advantages  of  having 
an  automatic  recording  device  were  pointed  out.  The 
authors  have  devel()i)ed  such  a  device  for  keeping  a  record 
of  electrical  switching  operations  and  the  operation  of 
lightning  arresters,  which  they  term  a  multi-recorder.  Any 
phenomenon  may  be  recorded  which  in  some  way  can  be 
made  to  close  an  electrical  contact  or  produce  a  marked 
change  in  the  properties  of  an  electrical  circuit.  The  prin- 
cipal parts  of  these  multi-recorders  com])rise  a  master 
clock,  time-wheels  for  printing,  record-wheels  or  pencils, 
the  printing  mechanism,  the  paper-driving  mechanism  and 
the  outside  contacts  which  actuate  the  mechanism  in  re- 
sponse to  the  occurrence  of  phenomena  which  it  is  desired 
to  record. 

STUDIES     OF      PROTECTION      AND     PROTECTIVE      APPARATU.S      FOR 
ELECTRIC    RAILWAYS. 

In  a  comjjreliensive  paper  Messrs.  E.  E.  F.  Creighton. 
l-".  R.  Shavor  and  R.  P.  Clark  discussed  protective  api)a- 
ratus  for  electric  railways  and  the  application  of  aluminum 
arresters  to  this  class  of  work.  The  authors  first  investi- 
gated the  relation  of  car  wiring  to  protection  in  general, 
and  found  it  imperative  to  avoid  placing  any  wire  that 
carries  lightning  current  near  or  parallel  to  any  of  the 
wiring  in  which  damage  might  occur  as  the  result  of 
induced  charges.  The  experiences  in  ap])lying  alumnnnn 
arresters  to  the  system  of  the  Denver  (Col.)  City  Tram- 
way Company,  where  lightning  disturbances  of  the  utmost 
severity  were  experienced,  were  described  in  detail.  Dis- 
cussing the  choice  of  the  proper  type  of  arrester  for  a  given 
situation,  the  authors  point  out  that  the  direct-current 
aluminum  arrester,  directly  coimected  without  gaps  or 
resistors,  gives  the  most  efficient  protection  known  and  is 
especially  ai)i)licable  where  the  total  elimination  of  risks  is 
very  important,  as*  in  electric  locomotives.  Part  of  the 
paper  was  devoted  to  a  description  of  the  redesign  of  the 
early  magnetic  blowout  type  of  arrester,  illustrated  by 
numerous  oscillograms  which  served  an  important  part  in 
the  work. 

PROPACJATION    OF    I.MPLU.SES    OVER    A    TRANS.MISSION    LINE. 

In  a  i)aper  on  this  sul)ject  by  Messrs.  J.  H.  Cunningham 
and  C.  -M.  Davis,  the  results  were  given  of  an  experimental 
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study  (if  .111  ;inirici;il  transmission  linr  liavinj,'  an  i'(|niva- 
Icnt  Icn^^tli  of  i.'S  inili's.  Moint-ntarv  inipnlsi-s  writ-  im- 
pressed u|utn  this  line  by  means  of  a  transfornKT  wliose 
secondary  was  coiniected  to  the  line  circuit  and  whose 
primary  was  connected  to  a  direct-current  source  through 
a  drop  switch.  The  details  of  this  artificial  transmission 
line,  includini;  its  design,  construction  and  performance 
tests,  were  given  in  an  Institute  paper  presented  in  Jan- 
uary, igii.  l\\  means  of  oscillograms  the  authors  inves- 
tigated the  agreement  between  observed  impulses  and  those 
calculated  from  the  line  constants.  Although  the  s(|nare 
of  the  total  line  resistance  was  less  than  the  quotient  ot 
four  times  the  line  inductance  divided  by  the  line  capacity, 
which  is  the  condition  for  oscillatory  charging  and  dis- 
charging in  circuits  containing  lumped  resistance,  induct- 
ance and  capacity,  the  transient  impulses  observed  in  this 
hue  were  always  of  non-oscillatory  character. 

SOME     MECHANICAL     CONSIDERATIONS    OF    TRANSMISSION 
SYSTEMS. 

The  paper  by  Mr.  T.  A.  Worcester  on  mechanical  con- 
siderations in  transmission  systems  presented  a  general 
discussion  of  the  more  prominent  features  in  mechanical 
design,  illustrated  by  several  examples  of  the  most  recent 
practice.  The  author  presented  a  curve  showing  the  rela- 
tion between  the  cost  of  a  transmission  line  and  the  length 
of  the  spans,  which  exhibits  a  minimum  cost  for  spans  of 
700  ft.  The  standard  span  loading,  in  addition  to  the  dead 
load,  is  an  ice  deposit  >4  in.  thick,  in  conjunction  with  a 
wind  pressure  of  8  lb.  per  square  foot,  at  a  temperature 
of  o  deg.  Fahr.  For  crossings  at  rivers,  highways  or  rail- 
roads tlie  ice  load  should  be  increased  to  ^r^  in.  and  the 
wind  to  1 1  lb.  The  general  efTect  of  span  failures  on  the 
tower  stresses  w-as  discussed  at  some  length,  with  particular 
relation  to  the  assumption  made  by  the  designer  in  refer- 
ence to  the  number  of  conductors  which  may  fail  simul- 
taneously. Rigid  and  flexible  types  of  towers  were  dis- 
cussed, and  the  advantages  of  the  latter  type  in  cheapening 
the  cost  of  construction  were  pointed  out. 

ELECTRICAL    CHARACTERISTICS    OF    SUSPENSION    INSULATORS. 

The  paper  by  i\Ir.  F.  \\'.  Peek,  Jr.,  presented  new  data 
on  the  electrical  characteristics  of  suspension  insulators, 
with  particular  attention  to  the  string  efficiency.  The  in- 
vestigation covered  tests  on  various  sizes  of  insulators  of 
different' manufacture,  commencing  wath  a  single  unit  and 
increasing  the  number,  one  at  a  time.  Comparisons  were 
made  between  the  tested  characteristics  and  the  calculated 
characteristics,  the  mathematical  analysis  underlying  the 
calculations  being  presented  in  the  paper.  The  author  sub- 
mitted a  series  of  eight  conclusions,  which  are  summarized 
in  what  follows.  While  a  single  insulator-unit  may  show 
excellent  individual  characteristics,  it  may  be  unfit  for  use 
in  series  with  other  units  on  account  of  certain  inherent 
relations  between  the  mutual  capacity  and  the  ground 
capacity;  the  best  insulator  is  not  always  indicated  by  an 
arc-over  voltage  test  of  a  series  of  units,  but  this  test  should 
be  supplemented  by  a  study  of  corona  formation  in  the 
individual  units  and  a  comparison  of  the  arc-over  and 
theoretical  efficiency  curves;  when  the  mutual  capacity  is 
small  in  comparison  with  the  ground  capacity,  it  is  useless 
to  increase  the  numbejr  of  units  beyond  a  certain  point ; 
insulation  for  extremely  high  voltages  will  probably  be 
obtained  by  short  strings  properly  designed  and  spaced, 
and  possibly  the  units  may  be  graded ;  a  high  string  efifi- 
ciency  should  always  be  sought ;  the  arc-over  voltage  will 
generally  decrease  as  the  frequency  increases,  owing  to 
leakage,  and  it  will  also  decrease  with  rise  of  temperature 
and  fall  of  barometer;  the  wet  arc-over  voltage  will  vary 
to  a  great  extent  with  the  nature  of  the  spray  and  with  the 
temperature  and  resistance  of  the  rain,  and  after  reaching 
a  certain  critical  string  length  the  wet  arc-over  voltage 
may  exceed  the  dry  arc-over  voltage ;  in  making  insulator 
arc-over    tests    one    side    of    the    transformer    should    be 


grounded,    and    precautions    should    br    t.iken    [o    ciniiiiiati 
resonance. 

Discussion. 

Mr.  1*"..  M.  I  lewlett. opened  the  di.scussion  and  poind  1  ou 
that  since  the  development  of  the  suspension  in^ii  .ito 
was  first  announced  at  the  Niagara  h'alls  meeting  ol  tin 
Institution  in  1907  operating  voltages  have  risen  nmi 
1 10.000  v(dts  to  140,000  volts  anfl  the  economic  ran;."  n 
transmission  has  been  substantially  doubled.  lie  an 
iiounced  that  the  reports  of  ojjeration  from  the  I4n,of)o 
volt  system  of  the  .Xu  .Sable  I'.lectric  Com])any,  co^  ' 
now  a  period  of  several  months,  are  very  satisfactoi 
is  also  worth  noting  that  the  disk  type  of  insulator  is  -'  mc 
times  cheaper  for  low-voltage  work  than  the  pin  type. 

Mr.  P.  M.  Lincoln,  referring  to  Mr.  Peek's  paper,  ques 
tioned  whether  the  reasons  for  obtaining  a  higher  arc 
over  test  when  the  insulator  string  is  wet  had  been  cor 
rectly  analyzed.  He  attributed  this  result  to  changes  ii 
tlic  mutual  capacity  from  unit  to  unit  when  they  become 
wet.  and  suggested  grading  the  units  in  such  a  manner  a 
to  give  the  line  unit  the  maximum  mutual  capacity,  wit! 
the  object  of  obtaining  a  more  uniform  voltage  grarlient 

Continuing  the  discussion.  Mr.  William  McCldlai 
pointed  out  the  mechanical  advantages  of  the  overheai 
ground  wire,  and  stated  that  one  of  the  important  advan 
tages  of  the  suspension  type  of  insulator  is  its  flexibilit) 
which  in  the  case  of  a  broken  span  adds  slack  to  the  ad 
jacent  spans  and  thus  reduces  the  stresses.  He  cited  a; 
instance  in  which  a  falling  tree  carried  down  five  conduc 
tors  in  a  span,  leaving  only  one  remaining  besides  th 
ground  wire,  but  no  damage  to  the  towers  resulted ;  in  thi 
case  six  insulator  units  were  employed  in  each  suspensior 
having  a  total  length  of  4%  ft.,  and  the  ground  wire  wa 
a  5  'i6-in.  Siemens-Martin  strand. 

Mr.  C.  E.  Magnusson  read  a  communication  before  th 
meeting  giving  the  results  of  similar  tests  on  suspensio 
insulators  carried  on  at  McGill  University,  which  chec 
very  well  with  the  results  obtained  by  Mr.  Peek.  Ho«! 
ever,  they  employed  at  McGill  a  somewhat  more  elaboral- 
theory  of  mutual  and  grounded  capacities  in  the  strini 
The  theoretical  calculations  were  carried  out  for  string 
up  to  six  units,  at  which  point  the  computations  becan 
rather  complicated. 

Dr.  C.  P.  Steinmetz  discussed  the  theory  of  potential  di 
tribution  in  multi-gap  arresters  and  strings  of  suspensio 
insulators,  pointing  out  that  in  the  first  case  it  is  desirab 
to  obtain  the  maximum  gradient  at  the  first  gap,  where 
in  the  second  case  it  is  desirable  to  have  a  perfectly  unifor;- 
gradient    over    the    whole    string.     While    the    series   ai' 
shunt  capacities  appear  to  be  independent  of  the  frequenc 
this  is  probably  untrue  when  the  frequency  becomes  vc' 
great,  for  then  the  unit  next  to  the  line  tends  to  punctui 
In    some    cases,    however,    the   brush    discharge    or    core; 
relieves  the  steep  potential  gradient  and  produces  a  mcr 
even  distribution.     It  is  not  yet  known,  however,  wheth:. 
corona    occurs    instantaneously    at    extremely    high    fv 
quencies.     If,   in    fact,   there    is   any  time   lag  under  thr 
conditions,   the   resulting   efifect   is   that   of   a   very   sudd  ' 
stroke,  and  hence  one  cannot  judge  the  potential  distril  > 
tion  in  such  a  transient  state  from  laboratory  tests  made  i| 
lower   frequencies  where  the  occurrence  of  corona  is  i-^ 
in  doubt.  ' 

Closing  the   discussion   on   protective   apparatus,   Mr.  .| 
P.    Clark    explained    that    the    aluminum    arrester    had 
overcome  much  early  prejudice.     When  connected  direc' 
to  the  line,  without  intervening  gaps  or  resistors,  it  ha;' 
comparatively  short  life.     The  addition  of  a  gap  in  serSf 
with  resistance  lengthens  the  life  and  diminishes  the  ct" 
of  maintenance,  without  materially  impairing  the  efficieiT 
for  car  service,  unless  the  lightning  disturbances  are    -' 
cessively  severe.     Mr.  T.  A.  Worcester,  in  closing  the  (>-« 
cussion  on  his  paper,  said  that  he  did  not  regard  the  i"?' 
vantages  of  flexible   suspension   as  important,   because  *' 
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most  serious  stresses  arise,' in  his  opinion,  from  the  sudden 
jerk  thrown  on  the  cross-arms  by  the  spans  adjacent  to  the 
break.  Mr.  Peek  closed  by  pointing  out  that  the  leakage 
current  over  a  string  of  wet  insulators  is  large  in  com- 
parison with  the  capacity  charging  current  when  the  string 
i^  dry,  which  accounts  for  a  more  even  distribution  of  poten- 
tial in  the  wet  string  and  consequently  better  performance. 

FREQUENCY. 

The  paper  by  Mr.  D.  B.  Rushmore  on  the  relation  of 
frequency  to  alternating-current  phenomena  and  machin- 
ery opened  with  the  statement  that  the  choice  of  fre- 
(juency  for  commercial  lighting  and  power  systems  is  tar 
from  settled.  The  paper  itself  was  an  excellent  .symposium 
on  frequency,  setting  forth  its  relation  to  the  art  under  the 
following  topics:  CJenerators,  transformers,  transmission 
lines,  lightning,  induction  motors,  synchronous  motors,  fre- 
quency changers,  railroad  work,  switching  phenomena  and 
illumination,  and  concluding  with  a  table  of  frequencies 
used  in  some  forty-five  installations  in  this  country.  No 
recommendations  were  advanced,  however,  and  the  paper 
was  evidently  intended  to  provoke  general  discussion. 

Discussion. 
Prof.  Samuel  Sheldon  opened  the  discussion,  pointing 
out  that  the  cost-capacity  curves  given  in  the  paper  were 
seriously  defective  in  the  respect  of  lacking  all  designation 
of  the  co-ordinate  axes  or  the  origin  of  axes,  and  also 
lacking  numerical  magnitudes  on  both  ordinates  (cost)  and 
abscissas  (capacity  rating).  Mr.  J.  J.  Frank  discussed  the 
relation  of  frequency  to  transformer  design.  .Vt  60  cycles 
the  core  loss  is  2.7  times  as  large  as  it  is  at  25  cycles,  but 
at  the  latter  frequency  the  core  area  is  2.4  times  as  large 
and  the  weight  is  greater.  At  25  cycles  the  efficiencies  are 
from  0.2  per  cent  to  0.8  per  cent  lower  than  at  6o  cycles 
and  the  costs  are  greater.  Mr.  B.  G.  Lamme  reviewed 
the  early  history  of  the  art  leading  to  the  selection  of  the 
frequencies  now  standard.  The  pressing  need,  in  his 
opinion,  is  the  adoption  of  frequencies  having  an  integral 
ratio  of  2:t,  or  60  and  30  cycles.  In  Europe  frequencies 
of  50  and  25  are  in  use.  This  of  course  simplifies  fre- 
quency transformations.  He  also  reviewed  the  early  dif- 
ficulties in  designing  satisfactory  6o-cycle  rotary  convert- 
ers, a  problem  which  has  since  been  solved.  For  very 
large  low-speed  mill  motors,  however,  the  use  of  60  cycles 
presents  great  difficulties.  Mr.  H.  R.  Summerhayes  stated 
that  a  frequency  of  60  cycles  is  almost  universal  among  the 
small  central  stations.  The  higher  reactance  at  60  cycles 
is  also  an  advantage  in  limiting  current  rushes  during 
short-circuits.  Prof.  C.  F.  Scott  expressed  the  opinion 
that  the  choice  of  frequency  is  not  a  problem  admitting  of 
a  single  solution,  and  there  is  almost  no  field  that  cannot  be 
served  either  at  25  or  60  cycles.  Mr.  N.  J.  Neal  described 
some  new  designs  of  lamp  shades  which  greatly  reduce 
the  flicker  commonly  observed  in  illumination  from  25-cycle 
energy  and  expressed  the  opinion  that  this  frequency 
could  be  used  successfully  in  general  lighting.  In  the  ab- 
sence of  Mr.  Rushmore  the  discussion  was  closed  by  Mr. 
E.  A.  Lof,  who  stated  that  in  all  cases  the  origin  of  co- 
ordinates in  the  curves  given  in  the  paper  is  at  the  lower 
left-hand  corner.  Costs  were  not  given  in  concrete  figures 
because  the  curves  are  only  intended  to  show  cost  ratios. 
Written  contributions  to  the  discussion  were  asked  for,  in 
view  of  the  limited  time  for  discussion  at  the  meeting. 

EVENING  SESSION. 
ozoxe:  its  properties  Axn  com.\ierci.\l  production. 
The  interesting  paper  on  ozone  presented  by  Dr.  Milton 
W.  Franklin  briefly  described  the  several  means  of  pro- 
ducing it — by  chemical  reactions,  by  the  electrolysis  of 
water  and  by  the  action  of  the  electrostatic  discharge  on 
air  or  oxygen.  The  electrostatic  process  is  generally  re- 
garded as  one  of  ionization  and  recombination.  Dissocia- 
tion  of  oxygen  appears  as   soon   as   the   electrostatic   field 


becomes  so  intense  as  to  cause  ionization  by  collision,  and 
the  free  ions  attach  themselves  to  the  molecules  with  which 
they  collide,  forming  ozone.  The  author  described  the  electro- 
lytic ozonators  of  Bertlielot,  Gerard  and  Siemens  &  Halske 
and  the  electrostatic  machines  of  De  Frise  and  Otto  with- 
out solid  dielectrics.  Other  forms  were  mentioned,  of  the 
type  employing  solid  dielectrics,  but  all  of  these  forms  are 
intended  for  large-scale  production  at  high  intensity,  for 
such  applications  as  the  purification  of  drinking  water. 
The  value  of  ozone  for  purifying  the  air  in  crowded  locali- 
ties or  where  there  is  inadequate  ventilation  has  resulted 
in  the  design  of  ozonators  which  operate  at  lower  in- 
tensities, suitable  for  household  or  any  other  general  use. 
Ozone  is  an  allotropic  form  of  oxygen,  of  the  formula  0„ 
and  is  a  faintly  bluish  gas  with  a  pungent  characteristic 
odor.  It  liquefies  under  a  pressure  of  125  atmospheres  at 
the  temperature  of  boiling  ethylene,  as  a  dark  blue  liquid 
with  highly  magnetic  properties.  Both  the  compressed  gas 
and  the  liquid  are  highly  explosive.  Ozone  is  stable  at 
ordinary  temperatures  when  remote  from  organic  or  other 
oxidizable  substances,  but  decomposes  readily  at  higher 
temperatures  and  instantaneously  at  260  deg.  It  is  a  most 
active  oxidizing  agent  because  it  performs  at  ordinary  tem- 
peratures many  reactions  which  cannot  be  accomplished  by 
oxygen  without  the  addition  of  heat.  Its  most  important 
commercial  applications  lie  in  the  purification  of  air  and 
water. 

Discussion. 

Much  interest  was  manifested  in  the  paper,  and  it  was 
discussed  by  Messrs.  C.  E.  Skinner,  M.  O.  Troy,  J.  L. 
Woodbridge  and  W.  L.  R.  Emmet.  The  successful  applica- 
tion of  ozone  to  the  purification  of  drinking  water  was 
stated  by  Mr.  Skinner  to  be  well  established,  and  he  men- 
tioned the  use  of  a  small  machine  for  this  purpose  in  a 
Pittsburgh  hospital,  where  it  is  also  employed  to  purify  the 
air  in  rooms  which  patients  have  just  vacated.  This 
machine  produces  highly  concentrated  ozone,  and  a  person 
who  on  one  occasion  iidialed  the  gas  direct  from  the  outlet 
was  rendered  temporarily  unconscious.  Mr.  Skinner  stated 
that  while  the  effect  of  mild  ozone  on  consumptives  is 
probably  beneficial,  experiments  made  on  guineapigs  show 
that  the  effects  may  be  reversed  by  over-treatment  and  an 
excess  of  ozone  is  likely  to  be  dangerous. 

Mr.  Troy  stated  that  the  production  and  use  of  ozone 
have  been  placed  on  a  very  broad  basis  in  Europe,  where  the 
development  is  much  ahead  of  that  in  this  country.  The 
electrical  method  of  production,  he  said,  is  by  far  the  most 
efficient.  A  few  years  ago  the  use  of  ozone  was  exploited 
in  America  by  numerous  medical  quacks,  with  the  result 
that  its  real  merits  were  obscured  by  the  opprobrium  cast 
upon  the  whole  subject  by  the  regular  medical  practitioners 
of  the  country,  and  by  the  neglect  of  medical  and  scientific 
societies.  The  subject  now  needs  the  consideration  of 
engineers  generally.  Besides  the  use  of  ozone  as  a 
sterilizing  agent,  the  speaker  said  that  possibly  it  has  uses 
in  the  manufacture  of  linoleum,  oils  and  varnishes. 

Dr.  Franklin  explained  that  ozone,  like  nearly  all  medi- 
cines, is  a  poison.  If  taken  in  properly  restricted  quantities 
it  is  very  beneficial,  but  taken  in  excess  it  is  harmful  and 
possibly  dangerous.  Concentrated  ozone,  he  said,  would 
burn  the  mucous  membranes  and  destroy  the  lungs ;  hence 
the  necessity  for  using  it  with  great  care  and  intelligence. 
The  purification  of  water  by  ozone  is  accomplished  by  sub- 
dividing the  water  to  extreme  fineness  in  a  spray,  which 
then  encounters  an  opposite  stream  of  ozone,  the  two  mix- 
ing most  intimately  and  completely.  The  ozonized  spray  is 
then  collected  and  led  away.  If  water  contains  organic 
matter,  it  should  be  filtered  before  being  ozonized.  The 
-author  described  at  length  the  advantages  of  disinfecting 
with  concentrated  ozone  the  quarters  vacated  by  patients 
who  have  had  contagious  diseases,  dwelling  upon  the  great 
penetrating  power  of  this  gas  and  the  comparatively  small 
danger   attending   its  use.     In   explaining   its  deadly   effect 
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iil>ciii    iimro  nr);;iiiism>    lu-    sli()\\(.<l    tliat    lluv    ;u\'    niMaiiily 
rr<lnci-il  to  aslu-^,  carlidiiic-acid  j^as  and  water. 

riih    i:i  Ki  iKri'    ikactkin   sihaikin    in   kikoi-i;. 

I  lio  |)a|>iT  l)y  Mr.  ('.  K.  I'.vi'k-tli  presents  the  autlior's 
uliservations  during  an  extended  trip  tlironj^li  l"".n;;land  and 
tile  (,  Ontinent  to  note  the  progress  in  electric  traction,  cover- 
nii;  llolland..  hVance,  Switzerland,  Italy,  ( ierniany  and 
Sweden.  \  iewed  hroadiy,  the  j.;reatest  Iniulanuiilal  dit- 
tereiices  in  comparison  with  American  conditions  are 
oliserved  in  tlie  much  li^iiter  train  \\ei!,;hts  and  lower  draw- 
har  i)n!ls.  and  in  jjeneral  the  schedide  speeds  for  suhurhan 
service  are  considerahly  lower  also.  in  i"".nj;;land  there 
seems  to  I)e  still  some  diiYerencc  of  opinion  concerninjj  the 
relative  merits  of  sinj;;le-phase  and  direct-current  <)])eratioM, 
hut  the  majority  seems  to  favor  tlie  latter  and  nearlv  all  the 
new  projects  will  emi)loy  that  system.  .\  ^^oo-volt  direct- 
current  locomotive  has  already  heen  in  ojjeration  there  for 
a  \ear. 

Discussion. 

-Mr.  H.  ("i.  Lamme  opened  the  discussion  and  gave  specific 
comparisons  of  electric  locomotive  practice  in  Europe  with 
some  of  the  notable  types  of  locomotives  in  service  in  this 
country,  empliasizing  the  much  greater  drawbar  ])ull  for 
both  maximum  and  continuous  service  over  here  and  also 
pointing  out  that  the  combined  locomotive  development  in 
all  luirope  does  not  equal  in  capacity  that  on  any  one  of 
several  large  trunk-line  electrifications  in  America,  such, 
lor  exami)le,  as  the  Xew  Haven  system  with  io6  locomo- 
tives of  146,000-hp  total  rating.  The  s])eaker  stated 
that  high  peripheral  rotor  speeds  seem  to  have  appreciably 
diminished  the  vibration  on  15-cycle  single-phase  locomo- 
tives. He  objected  to  some  of  the  German  methods  of 
locomotive  control,  such  as  rocking  the  brushes  or  using 
induction  regulators  in  place  of  the  controllers  now  standard 
over  here,  characterizing  such  methods  as  fads. 

-Messrs.  E.  V.  W.  Alexanderson,  C.  F.  Scott  and  W,  B. 
Potter  continued  the  discussion,  Mr.  Alexanderson  pointed 
out  that  the  latest  practice  in  European  locomotive  design 
is  following  the  lines  of  established  American  practice, 
which  represents  the  most  advanced  state  of  the  krt.  Mr, 
Scott  described  the  22,000-volt,  three-wire  distribution 
scheme  which  will  be  used  on  the  extensions  of  the  New 
Haven  system,  stepping  up  from  the  generator  pressure  of 
11.000  volts  with  auto-transformers.  Mr.  Potter  spoke  of 
the  economic  value  of  self-propelled  motor  cars  for  use 
on  trunk-line  branches  with  thin  traffic,  where  electrification 
would  be  prohibitive   in  cost. 

FREIGHT-TRAIN   TESTS  ON   .\.\   ELECTRIC   INTERURI5AN   RAILWAY. 

Mr.  S.  T.  Dodd  presented  a  paper  describing  a  series  of 
tests  made  upon  electric  locomotives  in  regular  freight 
service  on  the  Fort  Dodge,  Des  Moines  &  Southern  Rail- 
way. The  object  of  the  tests  was  to  obtain  a  set  of  per- 
formance records  under  ordinary  service  conditions  for 
checking  the  theoretical  formulas  employed  in  calculating 
train  performance  and  energy  consumption  and  showing 
what  variation  from  standard  figures  must  be  allowed  for 
in  ordinary  practice.  The  author  concluded  that  a  train 
resistance  of  15  lb.  per  ton  is  a  fair  average  for  the  condi- 
tions as  a  whole  encountered,  that  the  allowable  rate  of 
acceleration  may  be  as  low^  as  i/io  mile  per  hour  per 
second,  and  that  the  available  tractive  effort  for  accelera- 
tion is  not  more  than  80  per  cent  of  the  maximum  effort  at 
the  point  of  driver  slip. 

Discussion. 

Prof.  C.  F.  Scott  complimented  the  author  on  the 
presentation  in  such  thorough  style  of  a  valuable  set  of 
tests  for  the  use  of  traction  engineers  and  asked  if  the 
record  curves  shown  on  the  diagrams  were  traced  auto- 
matically or  plotted  from  periodical  readings.  Mr.  Dodd 
replied  that  an  automatic  curve  tracer  was  employed  in  all 
cases.  Xo  other  discussion  took  place  and  the  meeting 
adjourned. 


UNDERGROUND   CONDUITS. 

.At  a  rcgul.ir  iiuetmg  of  the  Boston  braneli  of  tin-  .\men- 
can  Institute  of  l.lectrical  i.ngineers  on  .May  15  Mr.  C  .  1 
.\losman,  engmeer  of  the  (ieiieral  Electric  Company  at 
Moston,  read  an  exhaustive  pai)er  n|)on  "I'nderground  (On 
diiits  and  Cables,"  The  paper,  wiiich  is  iirinled  in  full  in 
the  May  I'rocccdin^s  of  the  Institute,  |)resented  the  <letaile<l 
methods  of  determining  the  temperature  conditions  in  .'i 
line  of  fiber  conduits  laid  in  cement  and  serving  a  textile 
mill.  The  tests  were  carried  out  with  the  co-operation  of 
.Messrs.  William  Clark,  (ieorge  A.  Hurnham  and  S.  C.  C"oy, 
and  a  large  number  of  observations  were  taken  and  curves 
plotted  in  connection  with  the  determination  of  the  cable 
size  and  permissible  load  i)er  cable  in  extending  the  trans- 
mitting capacity  of  the  system.  On  acccnmt  of  geograph 
ical  limitations  the  conduit  was  built  with  eighty-one  ducts, 
laid  nine  wide  and  nine  deep,  making  the  resulting  condi- 
tions somewhat  unusual.  Certain  sections  were  locaterl 
inside  a  mill  basement,  with  three  sides  exposed  to  the  air, 
while  other  portions  were  below  ground.  Temperature 
measnrements  were  made  by  thermometers  placed  on  the 
cable  sheaths  um\  by  calibrating  iron  wires  for  resistance 
and  temperature  changes,  the  wires  being  drawn  into  the 
ducts  and  supplied  with  energy  from  an  external  source.  " 
Chopper  exploring  coils  were  also  used  in  determining  the 
temperatures  at  specific  locations  in  the  ducts,  and  other 
tests  were  made  with  the  ducts  and  cables  subjected  to 
forced  draft  cooling. 

The  author  concluded  from  the  tests  that  any  portion  of 
the  conduit  line  in  question  might  be  safely  operated  at 
about  2,5  watts  loss  per  foot  of  duct  with  natural  ventila- 
tion and  at  about  4  watts  loss  per  foot  with  forced  ventila- 
tion, provided  all  light-loaded  cables  are  located  at  the 
center  of  the  conduit  with  the  heavier  loaded  cables  in  the 
outside  ducts.  It  appeared  that  cables  heavily  loaded 
should  not  be  placed  in  the  top  ducts  on  account  of  the 
natural  tendency  for  the  entire  system  to  elevate  the  tem- 
perature of  these  ducts  above  the  rest.  The  loss  of  2.5 
watts  per  foot  corresponded  to  about  475  amp  load  on  the 
i,ooo,ooo-circ.  mil  cables  involved,  and  the  4  watts  loss  to 
about  600  amp.  Separation  of  lead  sheaths  in  manholes  was 
advised,  including  the  wrapping  of  all  cables  in  manholes 
with  asbestos  tape  afterward  treated  with  silicate  of  soda, 
together  with  the  use  of  fiber  duct  for  insulating  against 
sheath   voltages. 

Discussion. 

The  paper  was  discussed  by  Dr.  A.  E.  Kennelly,  Mr.  L. 
L.  Elden,  Prof.  W.  L.  PufTer,  Mr.  William  Clark,  Mr. 
James  Vahey,  Mr.  E.  N,  Lake,  Mr.  D.  A.  Harrington  and 
Mr.  G.  W.  Palmer,  Jr.  Dr.  Kennelly  pointed  out  that  the 
paper  gave  data  from  w  hich  the  thermal  resistivity  of  a  con- 
duit can  be  computed,  assuming  that  the  external  tempera- 
tures are  known,  and  touched  upon  the  possibilities  of 
hollow  ducts  in  place  of  relatively  expensive  forced-draft 
systems. 

Mr.  Elden  said  that  the  experience  of  the  Boston  Edison 
company  indicates  that  from  twelve  to  sixteen  ducts  con- 
stitute the  maximum  number  which  should  be  installed  in 
one  group  and  particularly  brought  into  one  manhole  in 
city  service.  The  fact  that  maximum  station  loads  last  only 
one  hour  in  New  England  favors  the  liberal  rating  of 
cables.  In  central  station  work  the  variety  of  cables 
required  permits  arrangement  to  facilitate  radiation.  The 
primary  and  secondary  cables  of  the  Boston  system  show- 
little  evidence  of  warming  with  the  loads  carried,  but  at 
substation  exits  where  large  numbers  of  direct-current 
cables  are  brought  out  in  groups  the  heating  is  more  notice- 
able. In  some  cases  the  company  operates  at  more  than 
four  times  the  peak  load  indicated  in  the  paper.  Mr.  Elden 
pointed  out  that  in  many  cases  readings  show^  temperature  • 
rises  in  cables  of  only  from  10  deg.  to  20  deg.  C,  but  stated  ; 
that  a  40  deg.  rise  had  been  measured  upon  cables  forced  to 
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arry  heavy  loads,  typical  instances  being  a  \o.  4-0  single- 
onductor  cable  carrying  300  amp.  a  73o.oco-circ.  mil  cable 
arrying  750  amp  direct  cnrrent,  and  a  i.ooo.ooo-circ.  mil 
al)le  carrying  Hco  amp  for  a  long  period.  A  50-deg.  rise 
lad  been  noted  in  a  1,000,000-circ.  mil  single-conductor 
able  carrying  1000  amp  tor  three  hours.  Manholes  rarely 
how  a  rise  of  over  20  deg.  C".  A  test  made  upon  a 
,ooo.ooo-circ.  mil  two-wire  concentric  cable  carrying  1000 
imp  continuously  showed  that  in  the  first  hour  the  sheath 
em])erature  rose  10  (leg.,  in  the  second  25  deg,  and  in  the 
bird,  40  deg.  The  conductors  inside  showtd  corresponding 
ises  of  20,  40  and  60  deg.  Small  cables  save  money  from 
he  heating  point  of  view.  Cables  can  safely  be  run  at 
nuch  higher  loads  during  the  winter,  although  few  en- 
gineers seem  to  realize  this  ])oint,  which  is  valuable  in 
landling  peak  loads.  In  lioston  the  coniMany  has  little 
rouble  from  sheath  currents,  seldom  getting  over  10  per 
ent  of  the  full-load  current  of  the  cable  in  the  sheath, 
'"recpient  bonding  of  sheaths  is  desirable,  although  trans- 
nission  cables  are  not  bonded  to  low-tension  cables  where 
I  grounded  neutral  is  used. 

Prof.  Puffer  pointed  out  that  the  tests  show  that  an  allow- 
mce  of  2000  circ.  mil  per  amp,  or  600  amp  per  square  inch, 
;orresponds  to  the  2.5  watts  loss  per  foot  condition,  while 
in  allowance  of  1700  circ.  mils  per  amp,  or  775  amp  per 
;quare  inch,  corresponds  to  the  4-watt  loss  condition.  He 
Miiphasized  the  difiiculties  of  making  heat  measurements  in 
ronduits.  Mr.  Lake  spoke  of  the  enlarged  radiating  sur- 
faces of  square  ducts,  the  difficulties  due  to  dampness  and 
he  value  of  shelving  in  manhole  construction,  and  Mr. 
Harrington  urged  the  inspection  and  better  control  of  under- 
ground conduit  conditions,  favoring  forced-draft  service. 
VIr.  Palmer  emphasized  the  great  importance  of  keeping 
:onduits  dry  and  questioned  the  ins()lu])ility  of  sodium  sili- 
:ate  under  damp  conditions. 


PROPOSED   ORDINANCE    TO  REGULATE  THE 
DAMAGE  FROM  ELECTROLYSIS. 


I-llcctrolytic  damage  to  sub-surface  metallic  "^tructires, 
:ause(l  by  stray  currents  from  street  railway  return  circuits, 
is  receiving  much  attention  from  the  present  city  admin- 
istration in  Chicago.  The  subject  has  been  studied  by  the 
Board  of  Supervising  l^ngineers,  and  there  has  also  been 
considerable  correspondence  on  the  question  between  the 
city  departments,  the  board  and  the  traction  companies, 
l)ut  the  most  definite  proposal  for  a  remedy  yet  advanced 
is  contained  in  an  ordinance  which  has  just  received  the 
approval  of  the  Council  committee  on  gas,  oil  and  electric 
iliglit.  This  ordinance  was  prepared  by  the  corporation 
counsel  at  the  request  of  Mr.  Ray  Palmer,  the  new  city 
electrician,  who  has  made  investigations  of  electrolysis  in 
both  Chicago  and  Milwaukee.  The  new  ordinance  is  much 
imore  stringent  than  the  existing  one,  which  has  not  been 
i^trictly  enforced.  Mayor  Harrison  i)resented  this  ordinance 
!to  the  Council  on  April  22,  and  it  was  referred  to  the  com- 
mittee on  gas,  oil  and  electric  light,  which  gave  a  public 
bearing  on  May  2,  when  the  city  electrician  gave  the  com- 
]inittee  the  benefit  of  his  views.  He  emphasized  the  serious- 
iness  of  the  present  situation  and  asserted  that  immediate 
measures  should  be  taken  to  reduce  the  damage  now-  being 
lone.  Some  considerable  portion  of  the  waste  of  water 
from  the  city  mains,  he  stated,  is  the  result  of  electrolytic 
damage.  Damage  also  to  lead-sheath  cables,  gas  mains, 
isteel  buildings  and  steel  bridges  has  been  rei)orted. 
i  The  ])roposed  ordinance  requires  that  all  uninsulated  re- 
turn circuits  shall  be  of  such  current-carrying  capacity  and 
l^o  arranged  that  the  maximum  jjotcntial  difference  between 
jany  point  on  the  return  system  and  the  sup')ly  station  shall 
|not  exceed  the  limit  of  12  volts,  and  the  maximum  differ- 
tnce  between  any  two  points  on  the  return  system  which  are 
iiQOO  ft.   apart   shall   not  exceed   the   limit   of    i    volt.      The 


ordinance  al.so  provides  that  a  proper  system  of  return 
conductors  must  be  so  installed,  and  maintained  as  to  protect 
all  metallic  work  from  electrolytic  damage.  The  tt«nv  of 
return  current  on  pipes  and  cable  sheaths  is  limited  to  the 
following  densities:  0.5  amp  per  jjound-foot  for  calked 
cast-iron  pipe  S  amp  ])er  pound-foot  for  wrought-iron  pipe 
and  13  amp  per  pound- foot  for  standard  lead-sheath  cables. 
Lninsulated  return-current  systems  must  be  equipped  with 
pressure  wires  and  recording  voltmeters  for  noting  the 
l)otential  differences  between  the  station  negative  bus  and 
at  least  four  extremes  on  the  return  system  in  the  district 
>upplied  by  the  Station.  Bond  connections  from  sub-surface 
structures  to  the  negative  bus  shall  not  be  permitted  to  re- 
turn more  than  10  per  cent  of  the  total  station  output  and 
must  be  provided  with  recording  ammeters  and  automatic 
overload  reverse-power  circuit-breakers.  All  record  charts 
must  be  always  accessible  t(j  the  city  officials.  The  penalty 
for  violation  of  the  ordinance  after  six  months  from  the 
date  of  passage  is  a  fine  of  from  $50  to  $200  for  each 
ottense,  it  being  provided  that  each  day's  delinf|uency  shall 
constitute  a  separate  offense. 

Mr.  Palmer  stated  to  the  committee  that  electrolytic  dam- 
age was  practically  unknown  in  Europe,  for  the  reason  that 
preventive  measures,  such  as  those  embodied  in  the  pro- 
posed ordinance,  have  long  been  in  use  there.  The  maxi- 
mum potential  difference  allowed  between  any  two  points 
of  a  return  system  under  the  present  ordinance  is  25  volts, 
but  it  is  said  that  a  difference  as  great  as  80  volts  has  been 
found  on  some  of  the  Chicago  elevated  railway  lines,  it 
is  possible  that  the  proposed  ordinance  if  adopted  will  mean 
the  erection  of  more  substations,  and  it  is  certain  to  involve 
a  large  expenditure  by  the  railway  companies,  probably 
between  $4,000,000  and  $5,000,000.  The  city  electrician  re- 
gards this  large  investment  as  justifiable,  however,  in  -view 
of  the  great  amount  of  property  which  is  threatened  with 
electrolytic  damage.  In  his  opinion  it  will  take  four  or  five 
months  to  install  the  protection  necessary  to  comply  with 
tlie  ordinance.  He  also  expressed  the  opinion  that  the  so- 
called  drainage  system  of  preventing  electrolysis  is  only 
partially  eft'ective.  At  the  conclusion  of  Mr.  Palmer's  ex- 
planation, the  committee  unanimously  voted  to  recommend 
the  new  ordinance  to  the  Council,  but  Chairman  Cermak.  it 
is  stated,  will  confer  with  the  corporation  counsel  in  refer- 
ence to  questions  connected  with  its  legal  enforcement,  if 
adopted. 

At  a  meeting  of  the  committee  held  on  May  16  Mr.  W.  W  . 
Gurley,  for  the  Chicago  Railways  Company,  said  that  his 
com])any  believed  that  the  proposed  ordinance  is  not  a 
reasonable  one.  It  is  not  necessary  to  adopt  such  severe 
requirements  to  achieve  the  desired  results.  If  the  ordi- 
nance is  approved  and  upheld  in  its  present  form,  a  literal 
compliance  with  it  will  require  the  companies  to  spend 
about  $25,000,000.  This  is  an  impossible  burden.  The  com- 
panies desire  to  remove  the  difiiculty,  the  existence  of  which 
is  not  denied,  but  their  experts  believe  that  this  result  may 
be  achieved  to  all  i)ractical  i)urposes  and  still  allow  the 
companies  to  live,  financially  sjjcaking.  In  any  event  the 
remedy  will  involve  the  expenditure  of  millions  of  dollars 
perhaps,  and  the  comjjanies  ask  the  city  authorities  for  an 
opportunity  to  go  into  the  matter  carefully. 

Mr.  William  H.  Arthur,  representing  the  elevated-railway 
companies,  thought  the  cost  to  each  of  the  elevated  com- 
panies, if  the  pro')Osed  ordinance  is  upheld,  might  be  from 
$5,000,000  to  $7,000,000.  He  said  that  perhaps  a  practical 
system  of  protection  could  be  devised  at  one-tenth  or  less 
of  the  cost  of  the  proposed  system. 

Mr.  Palmer  said  that  mider  the  ordinance  now  in  force 
the  companies  are  supposed  to  operate  their  return  circuits 
uitJi  a  maximum  allowable  drop  of  25  volts,  but  as  a  matter 
of  fact  this  limit  is  not  observed,  readings  showing  a  drop 
as  high  as  80  volts  having  been  obtained  on  tests  made 
during  recent  electrolytic  surveys.  The  maximum  allow- 
able drop  under  the  i)roposcd  ordinance  is  12  volts.    In  Kng- 
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land  tliis  limit  under  the  Uoard  of  Iradc  rnU-s  is  7  volts, 
and  in  (.iermany  it  is  J.5  volts  avcrayc,  or  7  volts  niaxnnmn. 
riie  speaker  said  that  the  situation  is  a  serious  one  and 
one  which  nnist  be  cleared  up.  If  the  iMiglish  electric  rail- 
ways can  be  operatcil  with  a  inaxinunn  drop  of  7  volts  in 
the  return  circuits,  the  same  precautions  can  be  used  in 
Chicago.  Mr.  Gurlcy  remarked  that  the  bad  conditions  in 
Chicago  arc  probably  on  the  portions  of  the  lines  that 
have  not  yet  been  reliabilitated  under  the  1907  ordinances. 

Mr.  Palmer,  continuing,  said  that  the  proposed  "drainage 
system"  would  not  prove  efticient.  To  install  it  would 
simply  be  putting  oft"  the  evil  day.  lie  exhibited  a  sample 
of  water  pipe  that  was  badly  pitted  and  corroded  owing,  as 
alleged,  to  electrolytic  action.  The  city  electrician  con- 
tended that  the  companies  had  been  given  ample  time 
already  to  devise  a  plan  of  meeting  the  situation,  and  he 
reconmiended  to  the  committee  that  the  ordinance  be  re- 
ported to  the  City  Council  for  passage. 

Mr.  Arthur  said  that  it  was  only  fair  to  permit  the  ex- 
perts for  the  companies  to  come  in  and  talk  over  the  matter 
with  the  committee  and  the  city  electrician.  Surely  this 
would  be  a  better  course  than  to  force  the  companies  into 
litigation.  The  city  electrician  retorted  that  the  railway 
companies  are  simply  procrastinating  and  that  the  large 
amounts  of  money  mentioned  by  the  lawyers  were  brought 
in  to  scare  the  city  authorities. 

Mr.  James  F.  Meagher,  for  the  People's  Gas  Light  & 
Coke  Company,  raised  a  laugh  by  saying  that,  strangely 
enough,  the  city  and  the  gas  company  are  on  the  same  side 
of  this  question.  He  counseled  moderation  and  suggested 
that  a  careful  effort  be  made  to  arrive  at  some  mutually 
satisfactory  conclusion. 

Alderman  Long,  of  the  committee,  said  he  thought  the 
companies  might  be  allowed  a  little  more  time,  and  a  repre- 
sentative of  the  Illinois  Tunnel  Company  added  his  voice 
to  the  plea  for  an  extension  of  time.  A  letter  was  read 
from  the  Board  of  Supervising  Engineers,  Chicago  Trac- 
tion, mentioning  the  elaborate  investigation  it  has  made  of 
the  ever-present  subject  of  electrolysis  and  saying  that  it 
believed  that  the  rehabilitated  portions  of  the  street-railway 
systems  of  Chicago  are  far  superior,  in  the  matter  of  pre- 
venting the  escape  of  electricity,  to  those  of  most  other 
American  cities.  The  board  remarked  that  the  new  or- 
dinance is  a  far-reaching  one,  but  made  no  very  decided 
comment  on  it.  On  motion  of  Alderman  Kearns  the  dis- 
position of  the  ordinance  was  laid  over  one  week.  The 
companies  were  told  that  they  might  bring  in  their  experts 
and  lay  a  counter  proposition  before  the  committee. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


NEW   YORK    COMMISSION,    FIRST   DISTRICT. 

The  Public  Service  Commission  and  its  engineers  dur- 
ing the  week  made  a  tour  of  inspection  of  the  lines  of  the 
New  York,  Westchester  &  Boston  Railroad  Company  be- 
tween New  York  City  and  New  Rochelle,  which  will  soon 
be  open  for  operation.  This  company  is  controlled  by  the 
New  York,  New  Haven  &  Hartford  Railroad  Company. 
It  has  recently  completed  that  part  of  its  line  between 
177th  Street,  in  the  Bronx,  and  New  Rochelle.  Construc- 
tion of  the  line  from  a  point  near  New  Rochelle  to  White 
Plains  is  also  well  advanced.  It  is  expected  that  opera- 
tion will  begin  early  in  the  summer. 

NEW  YORK  tOMMISSION,  SECOND  DISTRICT. 

Through  the  intervention  of  the  Public  Service  Com- 
mission for  the  Second  District,  the  difificulties  between 
the  village  authorities  of  Homer,  Cortland  County,  and 
the  Cortland  County  Traction  Company,  which  furnishes 
light  in  that  village,  have  been  adjusted.  On  the  contract 
under  which  the  company  had  been  furnishing  street  light- 
ing to  the  village  the  charge  was  approximately  25  cents 


Iter  lamp  per  night  on  a  in(j(Miiighi  sehe.lule.  Tiie  \  ilia 
Hoard  determined  to  construct  a  numieipal  plant  l(jr  t 
lighting  of  the  streets  and  also  to  enter  into  compel iti 
with  the  existing  company  for  connnercial  lighti 
throughoiU  tile  village.  The  consent  of  the  coMiiiiissi 
was  necessary  for  the  village  to  enter  the  conniurc 
lighting  field,  and  at  a  hearing  held  at  Homer  on  the  :i 
plication  of  the  village  for  tiiis  consent  (■liairman  Si 
veils,  who  presided,  succeeded  in  bringing  the  village  ( 
ficials  and  the  lighting  company  to  an  understandii 
i'.oth  agreed  to  abide  by  the  decision  which  Chairni 
Stevens  would  make  as  to  the  price  to  be  paid  for  str< 
lighting.  After  going  fully  into  the  merits  of  the  ca 
the  chairman  decided  that  13  cents  per  lamp  per  nig 
was  a  proper  and  reasonable  charge.  This  has  been  a 
cei)ted  by  both  sides,  and  a  satisfactory  lighting  contra 
has  been  executed.  For  the  next  five  years  street  lam 
arc  to  be  furnished  at  the  rate  of  13  cents  per  lamp  p 
night  until  I  a.  ni.  Commercial  rates  are  not  to  cxct 
10  cents  per  kw-hr.  with  10  per  cent  discount  for  ca 
payments   within   ten   days. 

The   commission    has    received    an    application    from   t 
Red  Hook  Light  &  Power  Company  asking  for  a  rehe; 
ing  on  the  order  made  by  the  conuuission  directing  it 
extend   its   lines   to   provide   lighting   for   Christ   Luther 
Church  at   Bingham's  Mills,  in  the  town  of  Germantow 
as   required  by  the  provisions   of  the   franchise   original 
granted   to   the   company.     The   complainants   also   prov 
at  the  hearing  that  there  was  a  contract  made  with  a  fc 
mer  general  manager  of  the  company  that  service  woi 
be  extended  to  the  church  when  it  was  wired  for  lightir 
The  Red  Hook  company  takes  the  ground  that   the  pi 
ceedings  to  enforce  the  provisions  of  the  contract  shot 
not  be  brought  before  the  commission  but  in  an  action  i 
damages  in  the  courts,  and  that  the  commission  could 
quire  the  company  to  extend   its  line  to   the   church   01 
on   the   theory   that   public   necessity   and   convenience 
quired   it.     The  company  alleges  that  if   it  complied  w 
the  requirements   of  the  order  a  loss  of  several  hundi 
dollars  per  year  would  result.     As  to  the  requirement 
the   franchise,   the  petition   for   rehearing   alleges  that 
specified   time   was   provided   when    the   main   line    in   ■ 
town  of  Germantown  should  be  completed. 

MARYLAND    COMMISSION. 

Judge  Bond,  in  the  federal  court  at  Baltimore,  recer ' 
issued  an  injunction  restraining  the  Public  Service  Cc - 
mission  from  enforcing  its  order  requiring  the  Brook  1 
&  Curtis  Bay  Light  &  Water  Company  to  lay  water  ma  5 
along  the  street  of  the  village  of  Brooklyn.  The  comp;  / 
says  that  the  privileges  granted  in  its  charter  are  (- 
cretionary  and  not  mandatory,  and  that  the  attempt  J 
make  it  lay  mains  from  its  plant  in  South  Baltimore  3 
Brooklyn,  about  a  mile  away,  is  a  violation  of  its  rig  s 
and  privileges  under  the  Constitution  of  the  State  of  Ma  - 
land  and  the  Constitution  of  the  United  States.  The  ce 
is  of  special  interest  in  that  it  marks  the  first  instance  n 
which  the  court  has  restrained  the  commission  from  <  '- 
rying  out  one  of  its  orders. 

MICHIGAN    COMMISSION. 

The  State  Railroad  Commission  of  Michigan  has  )- 
proved  the  articles  of  incorporation  of  the  Penin.la 
Pow'er  Company,  of  Madison,  Wis.,  and  has  given  pen  s- 
sion  to  it  to  incorporate  under  the  laws  of  Michigan  is 
well  as  to  issue  $1,000,000  in  bonds.  The  company  iS 
already  incorporated  in  Wisconsin  with  a  capital  stoctjf 
$850,000.  It  is  the  intention  to  construct  a  dam  and  bW 
a  water-power  plant  on  the  Menominee  River.  Prof.3- 
W.  Mead,  dean  of  the  engineering  department  of  K 
University  of  Wisconsin,  is  general  manager  and  cef 
engineer  of  the  company  and  the  greater  part  of  the  sfck 
is  held  bv  members  of  the  faculty  in  that  institution.    : 
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Current  News  and  Notes 

Byllesby  Delegation  at  Seattle. — Messrs.  11.  M. 
Byllesby  &  Company  and  affiliated  companies  will  be  repre- 
lentcd  by  twenty-four  delegates  at  the  Seattle  convention 
pf  the  National  Electric  Light  Association.  Mr.  Henry  M. 
[3yllesby  and  Mr.  Arthur  S.  Huey  will  head  the  delegation, 

hich  will  contain  central-station  men  from  twelve  states. 


M.  I.  T.  Graduate  Scholarships. — The  committee  on 
i[raduate  scholarships  at  the  Massachusetts  Institute  of 
fechnology  has  recommended  scholarships  for  Messrs. 
R.  .D.  Huxley,  A.  L.  Matte,  L.  C.  Tomlinson,  E.  L.  Bray 
md  H.  E.  Dexter,  who  are  candidates  for  advanced  degrees 
n  electrical  engineering  at  the  institute.  Three  of  these 
/^oung  men  are  candidates  for  the  degree  of  doctor  of 
Migineering. 

*  *     * 

Telephones  for  Transatlantic  Liners  at  Their  Piers. 
—The  New  York  Telephone  Company  has  extended  its 
ield  of  activity  to  transatlantic  steamers  at  their  piers  at 
^ew  York.  Coin  box  telephones  have  been  installed  on 
;everal  ships  of  the  Cunard  Line,  and  when  these  reach 
heir  pier  representatives  of  the  telephone  company  imme- 
liately  establish  connection  with  the  shore  service  by  plug- 
ging a  flexible  cable  from  a  box  on  the  wharf  to  one  on  the 
hip.  Passengers  are  then  enabled  to  telephone  to  friends 
)efore  disembarking,  or  may  use  the  service  for  such  other 
)urposes  as  desired. 

*  *     * 

Merchants'  Association  Committee  on  Protection  of 
ndustrial  Property. — The  Merchants'  Association  of 
*few  York  City  has  appointed  a  new  committee  on  the  pro- 
ection  of  industrial  property,  and  Mr.  Arthur  von  Briesen 
las  been  made  chairman.  The  full  committee  consists  of 
:ighteen  members,  all  of  whom  with  the  exception  of  two 
ire  lawyers,  and  includes  some  of  the  leading  authorities 
n  the  country  upon  patents  and  copyrights.  The  commit- 
ee  has  jurisdiction  over  legislation  relating  to  patents, 
rade-marks  and  copyrights  and  over  questions  concerning 
he  protection  of  industrial  property  arising  in  connection 
vith  treaties  and  conventions. 

*  *     * 

Special  Cars  to  Seattle. — Following  the  meeting  of  the 
xecutives  and  managers  of  the  properties  owned  by  Henry 
..  Doherty  &  Company,  to  be  held  at  Denver,  Col.,  June 
.  to  7,  a  party  numbering  thirty  or  forty  will  board  two 
pecial  cars  for  Seattle,  Wash.,  to  attend  the  National 
electric  Light  Association  convention.  The  Doherty  special 
ars  are  to  leave  Denver  Friday  evening,  June  7,  going  by 
vay  of  the  Burlington  and  Northern  Pacific  railroads  and 
caching  Seattle  Monday  morning,  June  10.  It  was  first 
)lanned  to  attach  these  cars  to  the  St.  Louis  N.  E.  L.  A. 
pecial  train,  but  to  make  this  connection  would  have 
■ntailed  shortening  the  Denver  sessions  by  a  day  or  two. 
'^o  ])rogram  has  yet  been  announced  for  the  Doherty  con- 
'ention,  but  of  the  subjects  to  be  discussed  it  is  learned 
hat  a  large  share  of  the  time  is  to  be  devoted  to  the  matter 
if  welfare  work  for  employees. 

*  *     * 

Valuations  of  Chicago  Elevated-Railway  Properties. 
-At  a  long  meeting  of  the  local  transportation  committee 
if  the  City  Council  of  Chicago  on  May  17  the  aldermen 
istened  to  explanations  from  the  real-estate  experts  of  the 
ity  and  the  elevated-railway  companies,  who  are  widely 
it  variance  in  their  estimates  of  real-estate  values  to  be 
ised  as  a  part  of  the  valuation  preliminary  to  an  agree- 
iient  with  the  city  permitting  the  consolidation  of  the 
levated  railways.  There  was  a  long  discussion  of  the 
omplicated  subject  of  real-estate  damages  due  to  the 
rection  of  the  elevated-railwav  structures,  and  not  much 


progress  was  made.  The  experts  will  endeavor  to  tabulate 
their  reports  so  that  a  more  direct  comparison  can  be  made 
in  detail.  The  estimated  real-estate  and  right-of-way  valua- 
tion of  the  city's  expert  is  nearly  $30,000,000  less  than  that 
of  the  companies'  expert. 

*     *     * 

The  Popular  Central  Station. — The  healthy  good  will 
of  the  populace  toward  the  Rochester  (N.  Y.)  Railway  & 
Light  Company  is  attributable  largely  to  the  recognition  by 
the  management  of  its  obligation  to  the  community  which 
it  serves.  A  recent  example  of  the  company's  attitude 
toward  the  public  is  the  following  quotation  from  a  letter 
of  the  company's  general  manager,  Mr.  James  T.  Hutchins, 
to  Mr.  Edgar  F.  Edwards,  manager  of  the  Rochester  ex- 
position :  "I  am  pleased  to  be  able  to  offer  you  electric 
power  for  the  operation  of  any  working  exhibits,  also  for 
any  illumination  by  exhibitors  in  their  booths,  as  well  as 
power  for  the  general  illumination  of  the  buildings  and 
grounds  from  the  day  the  exposition  opens  until  its  close, 
free  of  charge.  In  addition  we  shall  be  pleased  to  loan, 
through  you,  to  the  exhibitors,  such  electric  motors  as  may 
be  necessary  to  the  operation  of  any  working  exhibit,  with 
the  only  stipulation  that  all  wiring  shall  be  installed  by 
the  exhibitors  and  be  done  in  a  manner  satisfactory  to  the 
inspector  of  the  Underwriters'  Association." 

Resuscitation  of  Victims  from  Electric  Shock. — The 
value  of  giving  prompt  treatment  of  the  proper  kind  to 
victims  of  electric  shock  is  well  illustrated  in  two  recent 
accidents.  Several  weeks  ago  Samuel  Stevens  and  Frank 
Olie  were  walking  near  one  of  the  transmission  lines  of 
the  Niagara  Falls  Power  Company,  when  the  latter  acci- 
dentiy  touched  a  live  chain  hanging  from  the  line  and  was 
shocked  into  insensibility.  Mr.  Stevens  likewise  suc- 
cumbed while  attempting  to  rescue  him.  Both  received 
first-aid  treatment  from  neighboring  workmen  and  were 
soon  restored  to  consciousness.  On  May  6  Samuel  I^hr- 
hardt,  a  porter  with  Buffalo  Bill's  Wild  West  Show,  was 
walking  on  top  of  one  of  the  animal  cars  in  the  Mount 
Vernon  yards  of  the  New  York,  New  Haven  &  Hartford 
Railroad,  when  he  accidentally  came  in  contact  with  one 
of  the  ii.ooo-volt  trolley  wires.  He  was  instantly  hurled 
to  the  ground,  but  fortunately  was  seen  by  a  police  officer, 
who  applied  first-aid  treatment  until  an  ambulance  was 
summoned.  Although  the  victim  was  badly  burned,  the 
ambulance  doctor  stated  that  the  prompt  work  of  the  police 
officer  saved  Ehrhardt's  life. 

.*     *     * 

The  Electric  Vehicle  at  Boston. — At  a  meeting  of  the 
Electric  Vehicle  Club  of  Boston  on  May  15  Mr.  W.  E.  El- 
dredge,  Boston,  for  the  committee  on  the  promotion  of  elec- 
tric-truck interests,  presented  an  exhaustive  report  recom- 
mending the  establishment  of  a  modern  electric  trucking 
organization  for  commercial  service  in  Boston.  It  was 
estimated  that  about  $100,000  would  be  required  to  make  the 
enterprise  sufficiently  successful  to  act  as  a  powerful  force 
in  driving  the  inefficient  and  costly  horse  from  the  field 
of  city  trucking.  The  committee,  consisting  of  Messrs. 
F.ldredge,  Baker,  l-jncry,  Tirrill,  Rommelfanger,  Ketchum, 
Bowman,  Taylor  and  Phelps,  representing  responsible 
makers  of  electric  trucks,  agreed  that  lack  of  capital  and 
a  tendency  to  cling  to  the  methods  and  traditions  of  horse 
traction  are  deterring  present  trucking  interests  in  Boston 
from  changing  to  the  more  efficient  equipment.  The  report 
vigorously  urged  the  organization  of  an  independent  team- 
ing company  whose  problems  might  be  specially  investigated 
by  the  electrical  engineering  department  of  the  Massachu- 
setts Institute  of  Technology,  and  from  whose  operation 
data  of  world-wide  interest  might  be  secured.  It  was 
pointed  out  that  there  are  already  over  forty  electric  de- 
livery companies  in  successful  operation  in  this  country 
and  England. 
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i-KK.VK"   I'l'lll  If  SkK\UK  ((IMI'l  AINTS. — Atlloll)^   till'  troiik 

(.■niiimniiic.itiniis   ol'    wliicli    tlu'    Xrw    N'orU    I'lililic    StrvicT 
1  iimmi>M(iii  iici'ivi's  a  larj^r  iiinnlpiT  was  uiii-  lidiii  a    I  liini 

\vi-mu-  rt'.sidcnl  of  New  \ovk  I  ii\  wlui  a.>kc(l  \nv  nilOniia 
lion    ■"Irom    tlic   bcsl    aulliority    i){).«;sil)Ii'"   as   tn    tlu-   Kl'tirial 
'laif    for    tlu-    oinMiiii};    (if    tlu-    straw  hat    si'asiiii     idr    iiuii. 

\iuitluT   was    Irom   a    youiii;    woman    m    Ihiffalo   uhn   com 
lilaiiK-il  ol   a  viTv  liittrr  and  tlircati'iiiiiL;  lottrr  sent  to  lur 
liy  a  Xcw  \  ork  attorney. 

*  *     + 

SOC  II  TN'   MI-.I'.TIXCS. 
Pk.wsvi  A  A.\  1  \   I'.i.r.i  ■[  KU    .\sso(  1  AiioN. —  Till'  amiiial  (.-(iii 
\cntion    of    tlu'    l\  niisyhania    I'.k'Ctric    .Xssociation    will    he 
luld   at    Ucdi'ord   Springs,    I'a.,   on    Sept.   4.   3   and   0.      The 
l)rcsi(k'iU   of   the  association    is    Mr.    I\.   S.   Orr,    I 'iilslnuj^h, 
and  the  secretary  is  Mr.  'I'liomas  Sprnule,  I'hiladelphia. 

Southern  Jovi.vx  Convention. — .\  convention  of  the 
Sons  of  Jove  of  \'irginia.  North  Carolina,  Sonth  Carolina, 
(ieorgia  and  h'jorida  will  he  held  at  Wrijijhtsville  Beach, 
lia.,  on  July  6.  Tliis  will  he  one  of  the  lar<^est  rejuvena- 
tions ever  held  in  the  South.  Special  cars  will  he  chartered 
from  .Atlanta  to  Wrightsville   Beach. 

R.\ii.WAV  Tei.ecraimi  Supekintendents. — The  thirty- 
first  annual  meeting  of  the  .Association  of  Railway  Tele- 
graph Superintendents  will  he  held  at  the  Waldorf-Astoria 
Hotel.  Xew  ^'ork,  June  4-7.  The  president  of  the  associa- 
tion is  Mr.  G.  A.  Cellar.  The  secretary  is  Mr.  P.  W". 
Orew.  112  West  Adams  .Street,  Chicago. 

*  *     * 

Boston  A.  I.  E.  E.  Officers. — At  a  regular  meeting  of 
the  Boston  Section  of  the  American  Institute  of  Electrical 
Engineers  on  May  15  the  following  oflficers  were  elected 
for  the  ensuing  year:  Chairman.  Mr.  F.  P.  Valentine;  vice- 
chairman.  Dr.  Harold  Pender;  secretary  and  treasurer.  Mr. 
(i.  A.  Rodenbaeck ;  executive  committee,  Messrs.  W.  L. 
Hooper,  E.  C.  Morse,  Sidney  Hosmer  and  R.  W.  Adams. 

Portland  A.  I.  E.  E.  Meetinc;. — In  our  report  on  May  11 
of  the  Pacific  Coast  meeting  of  the  American  Institute  of 
Electrical  Engineers  it  was  stated  that  Mr.  O.  B.  Coldw'ell, 
as  chairnjan  of  the  Portland  Section,  presented  a  loving 
cup  to  President  Dunn.  Mr.  Cokhvell  acted  for  the  section 
in  this  connection,  but  not  as  its  chairman.  The  present 
chairman  of  the  section  is  its  former  secretary,  Mr. 
F.  D.  Weber. 

Philadelphia  I.  E.  S.  Meeting. — The  last  meeting  of 
the  Philadelphia  Section  of  the  Illuminating  Engineering 
Society  was  held  on  May  17,  the  attendance  being  187 
members  and  guests.  Ofificers  of  the  section  for  the  ensuing 
year  were  elected  as  follows;  Chairman,  Prof.  A.  J.  Row- 
land; secretary.  Mr.  L.  B.  Eichengreen  ;  managers,  ]Messrs. 
J.  D.  Israel,  F.  N.  Norton,  R.  F.  Pierce,  George  A.  Hoadley 
and  E.  B.  GilHnder. 

*  *     * 

Fall  Cox\ention  of  New  England  N.  E.  L.  A.  Sec- 
tion.— The  fall  convention  of  the  New  England  Section  of 
the  National  Electric  Light  Association  will  be  held  in 
Boston  on  Oct.  10  and  11.  An  attractive  program  is  being 
arranged,  and  details  of  the  papers  assigned  will  be  printed 
later.  The  convention  will  be  held  in  the  midst  of  the 
Boston  1912  Electric  Show  period.  Miss  O.  A.  Bursiel. 
149  Tremont  Street,  Boston,  Mass.,  is  secretary  of  the 
New  England  Section. 

Los  Angeles  A.  I.  E.  E. — At  a  meeting  of  the  Los 
Angeles  Section  of  the  American  Institute  of  Electrical 
Engineers  held  on  April  30  sixty-five  members  and  visitors 
were  present.     Mr.   C.   E.   Johnson   presented   a   paper   en- 


titled Siiinr  hcdliiiis  <»/  ///(•  Drsiijit  mnl  L  onstnictin 
l>yii(iino-/:li-tlri(  Mailtiius.  and  ,\Ir.  W.  S.  Iloag  n 
paper  on  Motor  .1  f>f>li((ilioii.  .Among  tliosc  who  took 
in  the  iliM-UNsion  were  I'mf.  R.  W.  Sorenson  and  .\i( 
11.   Hall.   I.,   r..    lacMl.ert  ;ind  (  .   IC.   Hogle. 
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(  noK  (iir\rv  Imi-.ctkkal  Conikacioks  i\  .Sesm<»\.— 
About  sixty  five  electrical  contractors  of  C(Jok  <  oinity 
attended  a  dinner  at  a  Wabash  Avenue  restaurant  in  <  hi- 
cago  on  the  evening  of  May  15.  Mr.  R.  C.  Kreider  |ire- 
sided,  and  after  the  dinner  there  were  speeches  by  .sescral 
visitors,  including  .Mr.  (  .  .M.  (ioddard  and  Mr.  !•".  J{.  (  ahot, 
of  Boston;  Mr.  A,  .\l.  Schoen,  of  .Atlanta;  Mr.  Ij  nesi 
.\lcC  leary,  of  Detioit;  .\ir.  G.  M.  Sanborn,  of  Indianajiolis, 
and  .Mr.  W  II.  Tousley.  of  Chicago.  .Messrs.  God'lanl 
Cabot  and  ScIkicii  discussed  matters  relating  to  the  .Xatimia 
Electrical  (ode  and  im])roved  methods  of  electrical  con- 
structi(jn.  .Mr.  Tousley  ex])lained  I^rieHy  the  revised  ruici 
and  regulations  of  the  Chicago  Department  of  ElectriciQr 
and  .Mr.  Sanborn  dwelt  especially  on  the  use  of  the  ufl^- 
versal  data  and  sales  book  of  the  National  Electrical  Ca^ 
tractors'  Association.  A  general  di.scussion  followed  or 
the.  subject  of  whether,  in  concealed  wiring,  the  use  01 
c!)n(luit  or  knob-and-tube  work  is  preferable. 


I 


Washin(;ton  A.  I.  E.  E.  Meeting. — The  Washingtw 
.Section  of  the  American  Institute  of  Electrical  Engine^ 
held  its  annual  business  meeting  on  May  14.  The  officeiB 
<T  the  past  year  were  re-elected  as  follows;  Chairman 
Mr.  Earl  Wheeler;  secretary.  Mr.  H.  C.  Eddy;  executive 
committee,  Messrs.  J.  H.  Finney,  J.  H.  Hanna  and  C.  B 
-Mirick.  The  section  has  afifiliated  with  the  Washingtor 
Academy  of  Sciences.  Other  organizations  in  the  acadcm) 
are;  The  Anthropological  Society  of  Washington,  the  Wash 
ington  Society  of  the  Archaeological  Institute  of  America 
the  Biological  Society  of  Washington,  the  Botanical  Society 
of  Washington,  the  Chemical  Society  of  Washington,  tb 
Washington  Society  of  Engineers,  the  Entomologica 
Society  of  Washington,  the  Society  of  American  l-'orcstcrs 
the  National  Geographic  Society,  the  Geological  Society  0 
Washington,  the  Columbia  Historical  Society,  the  Aledica 
Society  of  the  District  of  Columbia  and  the  Philosophica 
Society  of  Washington.  Chairman,  Wheeler  was  electei 
delegate  to  the  academy. 

Institute  of  Radio  Engi. veers. — The  first  regular  meet 
ing  of  the  Institute  01  Radio  Engineers,  which  now  reprc 
sents  the  combined  interests  and  membership  of  the  Societ 
of  Wireless  Telegraph  Engineers  and  the  Wireless  In 
stitute,  was  held  at  Columbia  University  on  May  13.  Th;' 
new  constitution  was  adopted  and  the  following  officer  j 
were  elected  for  the  remainder  of  1912;  President,  Mi! 
R.  FI.  Marriott,  New  York;  vice-president,  Mr.  F.  Lowerj 
stein.  New  York;  secretary,  Mr.  E.  J.  Simon,  New  Yorkj 
treasurer,  Mr.  E.  D.  Forbes,  New  A'ork ;  managers.  Messr  I 
G.  W.  Pickard,  Boston;  J.  L.  Hogan,  Jr.,  New  York;  l! 
Espenschied,  New  York,  and  F.  Fay.  New  York;  editor  c' 
publications.  Dr.  L.  Cohen.  Brant  Rock,  Mass.  Standin! 
committees  as  follows  were  appointed  by  the  chair;  0^ 
standardization,  Messrs.  Stone,  Lowenstein,  Pickard  am 
Goldsmith;  on  papers,  Messrs.  Cohen  and  Goldsmith;  c, 
publicity.  Messrs.  Hogan  and  Simon.  Mr.  Marriott  rea^ 
the  editorial  on  "Standardization  in  WTreless  Telegraph)  I 
from  the  Electrical  World  of  May  4,  and  commented  c| 
the  need  Of  action  in  this  line.  A' number  of  symbols  ar,! 
definitions  were  freely  discussed,  and  it  was  decided  ij- 
place  these  in  the  hands  of  the  standardization  committ( 
for  revision,  amplification  and  adoption  at  the  earliest  po 
sible  moment.  The  next  meeting  was  set  for  Mondi' 
evening.  May  20,  at  which  time  the  Berlin  treaty.  togethJ 
with  the  various  international  recommendations  concernirj 
its  measures.,  were  to  have  been  considered. 
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LARGEST  CENTRAL  STATION 

IN  THE  STATE  OF  KANSAS. 

Modern  Turbine  Generating  Plant  of  8000  Kw  Rating 
of  Kansas  Gas  &  Electric  Company  at  Wichita,  Kan. 

Arrangement  for  Operation  by  Two  Attendants— Gas  and  Oil- 
Burning  Furnaces  Fired  from  Rear  and  Beneath 
Energy  Transmitted  at   60,000  Volts. 


Till-"  "largest  central  station  in  all  Kansas,"  the  new 
turbine  generating  plant  of  the  Kansas  Gas  &  Elec-- 
trie  Company  at  Wichita,  takes  its  place  also  among 
llie  most  modern  and  carefully  planned  stations  in  the  coun- 
try, including  in  its  design  many  interesting  features.  One 
ot  the  aims  of  the  engineers  in  laying  out  this  8ooo-k\v  plant 
was  an  arrangement  such  that  it  might  lie  operated  by  only 
two  men.  one  to  tend  the  fires  and  watch  over  the  auxiliaries 
and  the  other  to  manipulate  the  switchboard  and  supervise 
the  turbines.  To  this  end  the  switchboard,  all  remote-con- 
trolled, is  not  mounted  on  the  usual  gallery  but  is  dropped 
to  the  turbine-floor  level,  while  the  oil  and  gas  burners  for 
tlie  ])oilers  are  so  arranged  beneath  the  furnaces  that  they 
can  be  tended  from  the  main  turbine-room  floor.  A  glance 
at  Fig.  1,  the  general  view,  and  I''ig.  2,  the  sectional  eleva-' 
tion  of  the  station,  will  show  how  the  various  operating 
parts  of  the  ])lant  lTa\e  been  dis])(xsed  in  order  to  make  them 


all  accessible  from  one  floor.  All  jiressure  gages  are 
brougiit  to  tile  tender's  station  in  front  of  the  burners  be- 
neath the  boilers,  and  provision  has  also  been  made  to  indi- 
cate the  water-colunni  levels  here,  23  ft.  or  more  beneath 
the  actual  levels  in  tlie  drums  themselves. 

i'esides  furnishing  lighting  and  motor  service  for  the  resi- 
dents of  Wichita,  a  progressive  city  of  6o,ooo  population,  the 
plant  al)out  to  be  described  produces  electrical  energy  for 
operating  the  .system  of  electric  railways  centering  about 
Wichita,  transmitting  at  6o,ooo  volts  to  Xewton  and  other 
points  to  the  north,  where  electric-lighting  service  is  also 
supplied. 

In  plan  the  new  station  measures  rougldy  1,^4  ft.  bv  no 
ft.,  the  turbine  building  with  its  switch  room  occupying  an 
area  134  ft.  by  61  ft.,  while  the  boiler  room  is  118  ft.  by 
50  ft.  Foundations  and  lower  walls  are  all  of  concrete, 
while  the  superstructure  is  a  steel  framework  closed  with 
brick  walls.  A  200-ft.  steel  stack,  15  ft.  in  diameter,  sur- 
mounts a  concrete  foundation  constructed  alongside  the 
boiler   room. 

Conditions  of  circulating  water  for  the  condensers  dic- 
tated the  location  of  the  plant  at  the  confluence  of  the  Big 
and  Little  Forks  of  the  Arkansas  River,  about  a  mile  from 
the  business  center  of  Wichita.  Water  from  the  Little 
I'^ork  is  very  clear  and  the  arrangement  of  the  circulating 
tunnels  and  intakes  enables  the  condenser  supply  to  be  taken 
from  the  small  stream  and  returned  to  the  main  river  in 
front  of  the  plant. 

Vi)ur  of  the  future  eight  525-hp  boilers  are  already  in- 
stalled,    l-'ach  of  these  units  has  5600  sq.  ft.  of  heating  sur- 


Fig.    1  —  Interior   of   Generating   Station   of   Kansas   Gas   &.    Electric   Cuirpany   at  Wiclilta.    Kan. 
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face  and  is  atlaptcd  to  Imrii  gas,  oil  or  coal.  Xaliiial  j^as 
is  llic  fuel  now  principally  used,  with  oil  as  an  cnicrj^jciicv 
nifdiinii.  As  shown  in  l-'ig.  3.  however,  the  ui)per  main 
firing  aisle  in  front  of  the  boilers  has  been  constructed  for 
supporting  future  coal  bunkers  if  necessary,  and  the  fur- 
naces are  adapted  to  contain  coal-burning  grates. 

I'.ach  525-hp  boiler  is  served  by  twenty-nine  6-in.  natural- 
gas  burners.  The  gas,  piped  in  to  Wichita  at  30  lb.  pressure 
per  square  inch,  is  reduced  at  the  burners  to  appro.xiinately 
lo-oz.  pressure.  I'"ig.  2.  the  .sectional  elevation,  shows  the 
arrangement  of  the  burners,  beneath  the  boilers  and  at  the 
turbine-room  level,  revealing  also  the  si)acious  combustion 
chamber  for  burning  the  gases  before  passing  through  the 
boiler  tubes,  b'.ach  boiler  is  equipped  with  an  au.xiliary  oil 
burner,  fed  with  fuel  oil  by  the  steam  [juinps  shown  in  Fig. 
3  at  the  right  of  the  burners.  The  oil  is  stored  for  emer 
gency  use  in  a  tank  outside  the  station,  and  all  fuel  used  is 
automatically  weighed  in  a  Kennicott  tilting  meter.  The 
outdoor  storage  tank  has  a  capacity  equal  to  twenty  1500- 
gal.  tank  cars,  or  30,000  gal.  of  oil.  A  Hoskins  recording 
pyrometer  measures  the  temperature  of  the  flue  gases  leav- 
ing each  boiler.  These  Hue  gases  are  collected  in  a  trans- 
verse breeching  above  the  boiler-room  roof  and  conveyed  to 
the  Joo-ft.  self-supporting  steel  stack,  15  ft.  in  internal 
diameter.  The  concrete  base  of  this  chimney  is  to  be 
waterproofed  and  sealed,  converting  it  into  a  storage  reser- 
voir, for  which  it  is  already  admirably  adapted. 

Two  4000-kw  horizontal  Curtis-General  Electric  turbo- 
alternators  comprise  the  main  generating  equipment  of  the 
Wichita  station.  Although  identical  in  rating,  one  ma- 
chine runs  at  1800  and  the  other  at  1200  r.p.m..  resulting  in 


path  to  the  atmosphere  is  afforded  by  24-in.   free  exhaust 
lines.     The  condcn.sers  are   located  just   inside   the   Ixjiler- 
room  wall  in  front  of  the  burners.     Circulating  water  for 
these  condensers  is  delivered  from  the  tunnels  beneath  the  , 
station  by  engine-driven  centrifugal  pumps  with  24-in.  in-  4 
take  and  20  in.  discharge.  ' 

Paralleling   the   main   dimension    of   the   station,   beneath 


Fig.  2 — Section   Through    Plant,   Showing   Under-Fired    Boilers 


a  striking  disparity  in  external  dimensions  and  weight  in 
favor  of  the  higher-speed  unit.  These  alternators  generate 
2300-volt,  60-cycle,  three-phase  energy,  which  is  distributed 
directly  at  this  primary  voltage  in  Wichita  and  is  stepped  up 
to  60,000  volts  for  transmission  to  the  substations. 

The  turbines  exhaust  into  Alberger  surface  condensers, 
each  presenting  11,000  sq.  ft.  of  tube  area.     An  auxiliary 


Fig.   3 — Gas   and    Oil    Burners    Beneath    Boilers. 

the  center  line  of  the  turbines  and  auxiliaries,  are  the  intake 
and  discharge  tunnels,  each  measuring  5  ft.  wide  and  7  ft. 
high.  Like  the  other  parts  of  the  station,  these  tunnels  can 
be  extended  as  additions  are  made  to  the  building  and  equip- 
ment. The  stream  intake  gate,  protected  by  racks  and 
screens,  is  approximately  300  ft.  from  the  plant,  a  5-ft.  by 
5-ft.  tunnel  extending  from  the  bank  of  the  Little  Arkansas 
to  the  concrete  intake  well  just  outside  the  building.  From 
this  well  the  intake  tunnel  beneath  the' station  receives  its 
supply.  The  discharge  tunnel  opens  into  a  concrete  man- 
hole from  which  the  5-ft.  by  5-ft.  waste  tunnel  connects  with 
the  main  stream  of  the  Arkansas  River,  100  ft.  distant. 

In  addition  to  the  principal 
4000-kw  horizontal  turbine  units 
there  is  a  750-kw  vertical  Curtis- 
General  Electric  alternator  set 
temporarily  installed  in  the 
W^ichita  plant  for  reserve  duty. 
This  unit,  which  was  removed 
from  the  old  station  of  the  Kan- 
sas Gas  &  Electric  Company, 
will  later  be  transferred  to  the 
Newton  plant  of  the  company. 

Paralling  the  center  line  of 
the  turbines  and  auxiliaries  are 
the  exciter  sets  and  railway 
motor-generators.  There  are 
two  loo-kw  exciters,  one  driven 
by  a  Curtis  turbine  and  the  other 
by  a  2300-volt  motor.  Of  the 
four  500-kw,  550-volt  motor- 
generator  sets,  each  driven  by  a 
2300-volt  synchronous  motor, 
two  are  adapted  for  use  on  the 
local  500-250-volt  "power"  cir- 
cuit, having  mid-points  brought 
out  through  the  medium  of  balancing  coils.  All  four  ma- 
chines are,  of  course,  available  for  550-volt  railway  opera- 
tion when  required.  A  35-ton  traveling  crane  spans  the 
turbine-room  floor. 

The  switchboard  is  entirely  of  the  remote-control  type, 
all  2300-volt  circuits  being  handled  by  oil  switches  located 
on  the  second  story  of  the  switch  house.     Location  of  the 
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switchboard  itself  on  the  main  operating  floor  was  made,  as 
already  pointed  out,  in  conformity  to  the  aim  of  the  design- 
ers to  reduce  the  operating  force  to  the  minimum  of  two 
men.  While  the  station  can  doubtless  accordingly  be  suc- 
cessfully operated  during  normal  conditions  with  only  two 
attendants,  it  has  been  thought  best  in  actual  practice  to 
have  three  men  always  on  dntv  here  to  care  for  anv  trouble 


and  intermediate  substations.  On  the  first  floor  or  turbine- 
room  level,  in  separate  concrete  compartments,  are  the  three 
6oo-kw,  2300-60,000-volt  water-cooled  transformers,  the 
high-tension  terminals  of  which  are  connected  to  buses  lead- 
ing through  combination  air-break  switches  and  fuses  in 
the  upper  story  to  the  roof  outlets  seen  in  Fig.  8.  These 
circuits    are    protected    by    General    Electric    aluminum-cell 


Fig.   4 — 525-hp    Boilers    and    Aisle    for    Future    Coal    Firing. 

that  may  develop.  The  switchboard  equipment  includes  the 
generator  and  auxiliary  panels,  direct-current  switches, 
feeder  control  switches  and  arc-circuit  panels.  In  the  space 
behind  the  switchboard  are  the  various  buses  and  circuits, 
instrument  transformers,  etc.  Disconnect  switches  are 
liberally  inserted  at  all  points  where  it  may  become  desir- 
able to  isolate  active  apparatus  for  repairs  or  change  of 
connections.  On  the  second  story  of  the  switchhouse,  over 
the  bus  room,  are  mounted  the  2300-volt  oil  switches,  all 
motor-operated  from  the  control  panels  on  the  main  floor. 
The  gallery  above  is  taken  up  with  the  automatic  feeder 
regulators  for  the  local  lighting  circuits,  generator  field 
resistors,  etc.     Fig.  7  shows  the  arrangement  of  feeder  in- 


Fig.   6 — Motor-Operated   Cil   Switches. 

lightning  arresters,  the  cells  themselves  being  mounted  in 
the  switch  compartment  (Fig.  10),  while  the  horn  gaps  or 
the  roof  structure  are  seen  in  Fig.  8.  Thomas  roof-typt 
porcelain  insulators  are  used  for  making  the  vertical  bus 
and  lightning-arrester  entries. 

The  6o,ooo-volt  transmission  line  extends  30  miles  north- 
ward to  Newton,  reaching  en  route  the  towns  of  Valle} 
Center,  Sedgwick  and  El  Dorado.  From  Newton  an  exten- 
sion is  now  under  construction  to  Halstead,  10  miles  west 
The  transmission  conductors  comprise  three  seven-stranc 
No.  2  copper  cables,  spaced  at  6-ft.  delta  distances,  and  pro- 
tected overhead  by  a  ^-in.  iron  ground  wire,  grounded  ai 
every  fifth  pole. 


Fig. 


-Rear  of   Switchboard. 


struments,  series  transformers,  watt-hour  meters,  discon- 
nect switches,  etc.  From  this  compartment  the  outgoing 
2300-volt  lines  are  led  to  the  iron-pipe  roof  structure  shovvn 
in  Fig.  8  and  by  its  means  properly  distributed  to  the  pole 
arms. 

One  end  of  the  switch  house  is  occupied  by  the  60,000- 
volt  apparatus  feeding  into  the  transmission  line  to  Newton 


Fig.  7 — Feeder   Regulator  Gallery. 

On  test  under  average  conditions  of  load  factor  and  out 
put  the  Wichita  plant  has  produced  a  kilowatt-hour  at  thi 
switchboard  on  2"]  cu.  ft.  of  natural  gas,  which  has  a  fue 
value  of  about  900  Ib.-Fahr.  heat  units  per  cubic  foot.  Op 
erating  with  oil  as  the  fuel.  235  kw-hr.  was  developed  pe 
42-gal.  barrel  of  oil.  One  pound  of  this  oil,  having  a  fue 
value  of  19,500  heat  units,  would  thus  produce  0.7  kw-hr. 
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riu"  Kansas  (las  &  ICIectric  Company  serves  6400  elec- 
trical ciistonurs  throughont  its  system  at  Wichita,  Newton, 
Vallev  Center.  Sedjjwick.  l-'.l  Dorado  an<l  other  towns.  Its 
total  connected  load  in  motors  alone  on  May  i  was  4600  hj), 
and  this  is  growing  rapidly  as  new  indnstries  are  electrified. 


section  will  he  lighted  hy  two  4-ami)  lamps.     This  special 
lighting  will  he  installed  complete  within  sixty  days. 

The  Kansas  Cas  &  IClectric  Company  is  controlled  hy  the 
American  Power  &  l-ight  Comi)aMy,  of  which  Mr.  I*".  G. 
Sykes  is  president.     Mr.   K.  O.   Rijdey  is  vice-president  of 


Fig.   8— 60,000- Volt   and  2300- Volt    Roof- Exit   Structure. 

One  profitable  long-hour  motor  application  at  Wichita  is 
sand  pumping.  A  number  of  contractors  have  40-hp 
motor-driven  6-in.  pumps  and  at  no  other  direct  outlay  than 
a  few  cents  for  energy  secure  fine  river  sand,  which  is  sold 
locally  at  15  cents  per  wagon  load  of  i^  cu.  yd.  An  un- 
usual application  of  electric  heating  in  a  community  the 
size  of  Wichita  is  in  the  establishment  of  a  local  dyer  and 
cleaner.  He  has  more  than  fifty  electric  irons  in  use,  be- 
sides   employing    motor    drive    on    all    his    machines.     This 


Fig.     10 — 2300-Volt    Bus    Construction    on     First    Floor. 

the  Kansas  Gas  &  Electric  Company,  with  offices  at 
Wichita,  and  Mr.  H.  S.  Sladen  is  manager  at  Wichita. 
Sargent  &  Lundy,  Chicago,  acted  as  engineers  for  the  new 
power  plant. 


CHARACTERISTICS   OF  DRY  BATTERIES. 


At  the  sixty-second  ordinary  meeting  of  the  Faraday 
Society,  held  on  March  26  at  the  Institution  of  Electrical 
Engineers,  London,  Mr.  S.  W.  Melson  presented  an  interest- 
ing paper  on  "Dry  Batteries:  The  Relation  Between  the 
Incidence  of  the  Discharge  and  the  Relative  Capacity  of 
Cells  of  Different  Manufacture."    The  series  of  tests  whose 

DISCHARGE  CAPACITY  OF  DRY  CELLS. 


No. 

Discharge. 

Cells. 

A. 

B.     1     C.      :     D. 

1 
2 
3 

Five  minutes  an  hour  on  50  ohms 

Five  minutes  an  hour  on  1  ohm  initial.  .  . 

43 

44 
126 
105 

64 
107 

70 

40 
26 
63 
47 
49 
73 
66 

36     i      12 
10             3 
63      1     46 

4 
5 

Continuous  at  20  milliamperes 

42      1     31 
35      i     38 

6 

SS      1     38 

7 

! 

Fig.   9 — eO.OOO-Volt   Buses  to   Roof   Exit. 

Kansas  metropolis  also  has  a  large  number  of  electric  signs 
and  displays,  one  of  the  most  celebrated  of  which  is  the 
famous  motto  spanning  the  principal  street  near  the  railway 
stations — "Watch  Wichita  Win !"  A  new  magnetite-arc 
"white  way"  has  also  been  planned  for  the  city,  comprising 
nearly  300  single-lamp  posts  spaced  at  short  intervals  on 
the  two  main  streets  and  so  disposed  that  each  street  inter- 


results  are  set  forth  in  the  paper  was  made  for  the  purpose 
of  finding  to  what  extent  the  tests  in  general  use  afford  a 
safe  indication  of  the  relative  merits  of  different  makes  of 
cells.  The  cells  tested  were  classed  in  four  groups.  A,  B,  C 
and  D.  A  summary  of  results  is  given  in  the  table,  which 
shows  the  discharge  capacity  in  each  case  in  watt-hours. 

The  author  concludes  that  these  tests  afford  no  reliable 
conclusions  of  relative  merit  and  recommends  that  the  con- 
ditions of  test  approach  as  nearly  as  possible  to  the  actual 
conditions  of  working. 

In  the  course  of  the  discussion  it  was  brought  out  that 
the  type  D  cells  were  makes  in  use  some  six  years  ago, 
while  types  A  and  B  represented  the  best  of  the  recent 
makes.  It  was  also  stated  that  while  in  America  dry  cells 
to  the  very  large  number  of  some  40,000,000  are  in  use.  the 
British  types  are  nevertheless  superior. 
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ADJUSTABLE-SPEED  MOTORS.— IL 

The    Principles,    Types    and  Characteristics  of    Direct- 
Current  Motors  for  Industrial  Service. 


By  Akexanuer  Dawes  DuBois. 

THK  first  instalment  of  this  article,  which  appeared  in 
the  issue  of  May  18,  contained  a  brief  treatment  of 
the  fundamental  principles  involved  in  variation  of 
motor  speed.  Referring  to  these  basic  principles,  there  are 
three  different  methods  of  speed  control — by  changing  volt- 
age impressed  on  armature,  by  changing  field  magnetism, 
and  by  changing  number  of  conductors  in  series  from  brush 
10  brush.  Within  each  one  of  these  classes  there  are  dif- 
ferent systems,  some  of  which  were  described  in  the  pre- 
vious instalment.  Other  methods  are  described  in  the  fol- 
lowing. An  article  in  a  subsequent  issue  will  describe  some 
combinations  and  comparisons  between  the  various  methods. 

CONNECTING  TO  CIRCUITS  OF  DIFFERENT  VOLTAGES. 

(Continued.) 

Crocker-Wheeler  System. — By  adopting  another  ar- 
rangement of  voltages  the  Crocker-Wheeler  Company  de- 
veloped a  system  which  gives  a  strictly  straight-line  speed 
curve,  the  speeds  increasing  in  arithmetical  progression 
throughout  the  range  in  steps  of  about  40  volts. 

The  combination  by  which  the  six  voltages  are  obtained 
will  be  made  clear  by  reference  to  Fig.  9,  which  shows  the 
arrangement  of  this  form  of  the  system  when  240  volts  is 
used  for  the  total  voltage.  The  standard  pressure  em- 
ployed at  the  terminals  of  the  motors  is  230  volts  across 
outside  wires,  which  reduces  the  six  voltages  to  38  volts, 
yj  volts,  115  volts,  153  volts,  192  volts  and  230  volts  re- 
spectively. The  lowest  voltage  is  not  ordinarily  used  as 
a  running  step  in  the  speed  range,  but  serves  merely  as  a 
step  in  starting.  The  intermediate  speeds  between  the 
voltage  steps  are  obtained  by  field-circuit  control,  although 
resistance  in  the  armature  circuit  may  be  used  if  the 
character  of  the  load  makes  it  desirable.  The  drum-type 
controllers  used  with  this  system  are  so  arranged  as  to 
insert  a  suitable  rheostat  armature  circuit  at  the  time  of 
changing  voltage,  and  a  dash-pot  device  short-circuits  the 
rheostat  automatically  when  its  purpose  has  been  fulfilled. 

Using  a  lo-hp  motor  by  way  of  example,  Crocker  and 
Arendt."  have  given  data  (Table  11)  to  illustrate  the  speeds 

A  li  C  D 

- 240  V-. 


<-   -80  V; X ^l^'O  Vt — ><-   -40  Vr  — ^> 


^w  v-.-\- 


-IGOVr 


80  V. 


120  V. 
Balancer  Set 


40  V. 


340-V. 
Main  (Jcuerator 

Fig.   9 — Crocker- Wheeler   Four-Wire    Multiple- Voltage   System. 


Bullock  System. — The  most  logical  arrangement  of  speed 
steps  is  that  of  a  geometrical   prtjgression   in   which   each 

TABLE     II. — SPEEDS     AND     EFFICIENCIES. 


Terminal 
Volts 

Watts 
Input. 

JR  Drop 
in  Arma- 
ture and 
Brushes. 

Counter 
Emf. 

Speed     1 

Revolu- 
tions per 
Minute. 

Watts 
Output. 

Effi- 
ciency 
per  Cent. 

40 

1.710 

11.8 

28.2 

106 

971 

!      56.6 

80 

3,190 

11.8 

68.2 

258 

2,370 

74.2 

120 

4,670 

11.8 

10«.2 

409 

3.750 

80.1 

160 

6. ISO 

11.8 

148.2 

560 

5,150 

83.5 

200 

7.630 

11.8 

188.2 

711 

6.530 

85.6 

240 

9.110 

11.8 

228.2 

862 

7.920 

j     86.7 

1 

increase  of  speed  is  a  certain  percentage  increase  rather 
than  an  increase  by  a  fixed  amount.  In  order  to  have  a 
geometrical  progression  with  a  four-wire  system,  a  factor, 
r,   must   be   chosen   which    will    fulfil    the    following   condi- 

TABLE    III. SPEED    REGULATION. 


MULTI   VOLTAGE 

RHEOSTATIC  CONTROL. 

Con- 
troller 
Notch 

Revolu- 
tions per 
Minute, 
Rated 
Torque. 

Revolutions 

per 
Minute, 
No  Load. 

Percent 
Regula- 
tion. 

Revolutions 

per 

Minute, 

Rated 

Torque. 

Revolutions 

per 

Minute, 

No  Load. 

Per  Cent 
Regula- 
tion. 

1 

106 

145 

13.7 

106 

854 

705.0 

2 

258 

296 

11.5 

258 

865 

235.0 

3 

409 

447 

9.2 

409 

875 

114.0 

4 

560 

599 

7.0 

560 

883 

48.4 

5 

711 

750 

5.2 

711 

892 

25.2 

6 

862 

910 

4.6 

862 

910 

4.6 

tions,  where  a  is  the  lowest  voltage:  ar'^^a-^-ar,  ar* 
=  ar -\- ar^,  and  ar^  =  ar -\- ar"  =  a-\- ar -\- at^.  (The 
voltages  available  being:  a,  ar,  ar',  ar^,  ar*  and  ar^.) 
These    conditions    will    be    satisfied    with    r  =  1.3247 — that 


n 

250  Vr- 


-60  V-- 


-80  V--- 


-140 


=---110  Vr 
-190  v.— 


UO  V, 


80  V. 
Balancer  Set 


no  V. 


~'JO-V. 
Main  (Generator 

Fig.    10 — Bullock    Four-Wire    Multiple- Voltage    System. 


and  efficiencies  at  the  several  speed  steps,  assuming  constant 
rated  torque. 

The  speed  regulation  of  the  same  motor  is  shown  in 
Table  III  (the  regulation  by  rheostatic  control  being  also 
given). 

'"Electric  Motors:  Their  Action,  Control  and  .Application."  by  F.  B. 
Crocker  and  .M.  .Xrendt. 


is,  if  each  voltage  is  32.47  per  cent  higher  than  the  next 
lower  voltage  the  geometrical  progression  can  be  realized 
with  four  wires.  For  example,  three  voltages  of  60,  79.5 
and   105.3   respectively   would   satisfy   the   conditions. 

The  Bullock  Electric  &  Manufacturing  Company  de- 
veloped a  commercial  system  in  which  60  volts,  80  volts 
and   no  volts  were  adopted  as  being  near  enough   to  the 
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theoretical  values.  The  available  voltages  uii  this  hasis 
arc  60,  80,  no,  140,  190  and  250,  obtained  by  the  combina- 
tions indicated  in  h'ig.  10.  The  three  niacliines  of  the 
balancer  set  have  voltages  of  60,  80  and  no,  each  voltage 
being  practically  one-third  greater  than  the  preceding. 
The  resulting  speed  range,  by  voltage  control  alone,  is 
about  5  to  1.  The  following  table,  also  taken  from 
Crocker  and  Arendt's  "l-llectric  Motors,"  shows  the  speeds 
for  the  lo-hp  motor  previously  cited.  Rated  full-load 
torque  is  assumed  at   all  spi'cds. 

TABLE    IV. — MOTOR    SPEEDS. 


Tcnninal 
VolU. 


IK    Drop    in 

Ann.Tturf  and 

Brushes. 


Counter 
Emf. 


Speed,  Per  Cent 

Revolutions  Increase 

per  Minute.     Step  to  Step. 


1 

■ 

60 

11.8 

1 
48.2 

182 

80 

11.8 

68.2 

258 

42 

110 

11.8 

98.2 

374 

45 

140 

11.8 

128.2 

485 

30 

190 

11.8 

178.2 

673 

39 

250 

11.8 

238.2 

900 

34 

This  range  is  usually  supplemented  by  moderate  field  weak- 
ening (about  33  per  cent)  above  the  highest  voltage  step, 
thus  increasing  the  total  speed  range  to  approximately 
6.5  to  I.  The  intermediate  steps  between  voltages  may  be 
obtained  either  by  armature  or  field-circuit  control,  the 
latter  being  more  generally  employed.  The  controller  is 
of  the  drum  type  and  gives  speed  steps  of  about  7  per  cent 
each.  No  rheostat  is  inserted  in  the  armature  circuit  at 
the  transition  points  between  voltages,  as  with  small  in- 
crements of  speed  it  is  found  to  be  unnecessary. 

VARYING    VOLTAGE    BY    AUXILIARY    MOTOR-GENERATORS. 

Of  the  schemes  involving  a  separate  motor-generator 
set  for  each  motor,  three  that  have  been  commercially  devel- 
oped will  be  described.  All  are  alike  in  the  essential 
feature  of  supplying  energy  to  the  motor  from  a  variable- 
voltage  generator,  a  separate  motor-generator  set  being 
required  for  each  motor  operated.  On  account  of  their 
cost  and  complication  the  practical  applications  of  these 
systems  are  limited  to  very  special  conditions.  They  have 
been  successfully  employed  in  the  operation  of  large  news- 
paper printing  presses,  the  turning  of  gun  turrets  on  battle- 
ships and  the  driving  of  large  rolls  in  steel  mills. 

Ward-Leonard  Motor-Generator  System^ — The  simplest 
application  of  this  principle  is  shown  in  Fig.  11.  The 
variable-speed  or  "working"  motor  WM  has  its  field  coils 
connected  directly  to  the  constant-voltage  supply  mains,  but 
its  armature  is  fed  with  energy  through  an  independent 
circuit  from  an  auxiliary  generator  D,  which  is  driven  by 


Fig.  11 — Ward-Ueonard   Motor-Generator  System  of  Control. 

a  constant-speed  motor  M.  The  latter  is  connected  to  the 
supply  mains  and  operated  as  any  other  constant-speed 
motor,  its  function  being  simply  to  drive  the  generator  D 
at  constant  speed.  The  voltage  of  the  generator  is  varied 
by  field-circuit  control  through  the  agency  of  the  rheostat 
R,  which  is  so  proportioned  as  to  reduce  the  voltage  from 
maximum   to   zero   by   gradual    steps.     This   gives    motor 

^U.   S.   patent  No.  463,802,   November,    1891. 


speeds  from  zero  to  normal  in  one  direction.  The  reversal 
of  the  motor  is  accomplished  through  the  reversal  of  the 
generator  voltage  by  reversing  its  field-circuit  connections 
as  the  controller  is  passed  over  the  zero  position.  Both 
machines  of  the  generating  set  must  be  somewhat  larger 
than  the  working  motor,  since  each  must  carry  the  entire 
load  plus  the  losses  in  the  working  motor  and  auxiliary 
generator  respectively.    The  exceeding  flexibility  and  nicety 


Fig.    12 — Ward-Leonard    "Boost    and    Retard"    System    of    Control. 

of  control  of  such  an  equipment  are  at  once  apparent.  The 
speed  regulation  is  fairly  good  even  at  the  lowest  speeds, 
so  that  a  machine  may  be  "inched  along"  or  run  very  slowly 
without  the  jerks  or  irregularities  of  speed  which  accom- 
pany variations  of  torque  with  armature  rheostatic  control. 

Another  advantage  is  to  be  found  in  the  fact  that  the 
heavy  motor  current  required  to  start  high-torque  loads 
is  supplied  at  the  minimum  possible  voltage.  The  line  and 
generating  station  are  thereby  relieved  of  the  abnormal 
draft  of  power  which  with  rheostatic  control  would  be 
wasted  in  the  rheostat  at  the  time  of  starting. 

Although  its  excessive  cost  precludes  the  general  applica- 
tion of  such  a  system,  its  special  characteristics  have 
brought  it  into  use  on  battleships,  for  the  operation  of  gun 
turrets,  where  wide  range  and  fine  adjustment  of  speed 
are  essential.  In  steel  mills  it  has  proved  a  successful 
method  of  driving  large  rolls,  a  flywheel  being  in  this  case 
an  important  part  of  the  motor-generator  set. 

The  Boost  and  Retard  System  is  a  modification  of  the 
preceding  scheme.  It  reduces  the  first  cost  of  equipment 
by  reason  of  the  smaller  motor-generator  set,  which  in  the 
present  system  need  have  only  about  one-half  the  rating  of 
the  "working"  motor.  The  auxiliary  generator  is  con- 
nected in  series  with  the  working  motor,  as  shown  in  Fig. 
12,  and  serves  as  a  "booster"  or  "reducer"  of  the  line  volt- 
age. The  normal  voltage  of  this  generator  is  equal  to  that 
of  the  line,  so  that  the  combination  will  double  the  line 
voltage  when  used  as  a  booster  and  will  annul  the  line  volt- 
age when  used  as  a  reducer — that  is,  when  opposed  to  it. 
By  this  means  the  voltage  at  the  working  motor  WM  is 
varied  at  will,  from  zero  to  twice  the  voltage  of  the  line. 
With  a  distributing  system  of  no  volts  a  220-volt  working 
motor  would  be  used.  The  emf  of  the  generator  D  is  con- 
trolled by  variation  of  the  field-circuit  resistance  and  is 
reversed  by  reversal  of  the  field-circuit  connections  through 
the  operation  of  a  special  reversing  device  in  the  field- 
circuit  controller,  the  field  current  having  first  been  gradu- 
ally reduced  to  zero.  When  the  motor-generator  set  is 
opposing  the  line  voltage  the  functions  of  the  two  machines 
are  automatically  reversed.  The  generator  D  becomes  a 
motor  (its  counter  emf  opposed  to  the  line)  driving  the 
motor  M  as  a  generator  and  causing  it  to  send  energy  back 
into  the  line  to  supply  part  of  the  energy  used  by  the  load 
motor. 

The  reversal  of  the  main  motor  cannot  be  accomplished 
as  in  the  last  method  by  reversing  the  generator  emf,  but 
must  be  taken  care  of  by  reversal  of  armature  connections 
of  the  load  motor  itself. 

Since  the  ampere  rating  of  the  generator  D  is  the  same 
as  that  of  the  load  motor,  while  its  voltage  is  only  half,  the 
watt  rating  is  one-half  of  that  required  by  the  load  motor. 
Thus  the  motor-generator  set  is  about  half  as  large  as  that 
required  in  the  preceding  system. 

The  efficiency  of  this  and  the  last-described  method  is, 
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of  course,  impaired  by  the  losses  in  the  auxiliary  ma- 
chines, but  will  nevertheless  average  much  higher  than 
with  rheostatic  control. 

Teaser  System — In  another  arrangement,  developed  by 
the  Bullock  Company  especially  for  the  operation  of  rotary 
printing  presses,  use  is  made  of  the  motor-generator  set 
only  for  supplying  low  voltage  to  drive  the  working  motor 
at  the  very  low  speeds  required  for  "making  ready"  the 


Teaser  Set  Cut-out 

Working  Motor  connected 

directly  to  Line 


Full  Speed 


Fig.    13 — Bullock    "Teaser"    System. 

press  and  threading  in  the  web.  At  these  speeds  the  power 
consumed  is  comparatively  small,  so  that  a  small  generator 
set  or  "teaser"  may  be  used.  The  higher  running  speeds 
are  regulated  by  armature  rheostatic  control  of  the  work- 
ing motor.  The  essential  features  of  the  scheme  will«be 
understood  by  referring  to  Fig.  13. 

The  function  of  the  teaser  set  is  in  reality  that  of  a 
transformer.  It  takes  a  small  current  at  line  voltage  into 
the  motor  end  and  delivers  a  large  current  at  low  voltage 
from  the  generator  end.  The  working  motor  is  by  this 
means  supplied  with  sufficient  current  to  overcome  the 
torque  of  the  load  and  at  a  voltage  only  slightly  greater 
than  the  IR  drop  in  the  armature  circuit,  so  that  only  a 
small  counter  emf  is  required  to  be  generated  by  the  work- 
ing motor  and  it  runs  at  very  low  speed.  The  working  mo- 
tor is  gradually  accelerated  by  increasing  the  voltage  of  the 
"teaser"  generator  (this  being  done  by  increasing  the  speed 
of  the  motor  M  either  by  armature  or  field-circuit  control) 
until  the  speed  of  the  load  motor  is  such  that  it  can  be  ac- 
celerated by  armature  rheostatic  control  on  the  full  line 
voltage  without  serious  irregularities  of  speed.  The  teaser 
set  is  then  cut  out  of  circuit  and  the  main  motor  is  con- 
nected to  the  line  through  the  rheostat  Rm. 

In  a  later  modification  of  this  method  use  is  made  of  a 
compound-wound  teaser  generator  which  is  found  to  give 
better  results,  as  the  former  equipment  was  sometimes 
stalled  by  sticking  of  the  press.  The  compounding  serves 
to  raise  the  voltage  at  such  times  and  thus  to  insure  suffi- 
cient current  to  develop  the  additional  torque  for  carrying 
the  press  over  the  sticking  points. 

An  important  advantage  in  addition  to  the  smooth  run- 
ning at  low  speeds  obtained  by  this  method  is  to  be  found 
in  the  great  saving  of  power  over  that  required  by  rheo- 
static control.  By  the  latter  method  the  large  current 
necessary  for  starting  and  slow  running  must  be  supplied  at 
line  voltage,  thereby  involving  a  loss  in  the  rheostats  many 
times  as  great  as  the  useful  power. 

CHANGING   FIELD    MAGNETISM. 

It  has  been  shown  that  an  increase  of  the  field  flux  will 
decrease  the  speed  and  a  weakening  of  the  field  will  cause 
the  speed  to  increase.  The  weakening  of  a  motor  field  re- 
duces the  full-load  torque,  but  by  reason  of  the  accompany- 
jing  increase  of  speed,  the  power  developed  remains  prac- 


tically constant.  All  field-controlled  motors  are  therefore 
inherently  constant-power  and  not  constant-torque  ma- 
chines. For  the  most  important  class  of  adjustable-speed 
work  in  shops  this  is  the  desired  characteristic. 

The  variation  of  the  field  magnetism  is  most  readily 
accomplished  by  means  of  a  rheostat  in  series  with  the 
shunt  field  winding  of  the  motor,  but  in  at  least  two  com- 
mercial designs  the  result  is  also  obtained  by  varying  the 
reluctance  of  the  magnetic  circuit. 

The  method  of  shunting  part  of  the  field  current  is  used 
for  cutting  out  the  series  winding  of  compound  motors  in 
elevator  service  and  it  may  be  used  as  a  means  of  weaken- 
ing the  field  of  series  motors. 

INSERTING  RESISTANCE  IN   FIELD  CIRCUIT. 

Shunt  Field  Control  (with  standard  motors). — The  in- 
sertion of  resistance  into  the  shunt-field  circuit  affords  the 
simplest  and  most  easily  controlled  of  all  methods  of  speed 
variation.  The  efficiency  is  very  satisfactory  at  all  speeds, 
since  the  additional  resistance  in  the  field  circuit  does  not 
introduce  an  additional  loss.  As  a  matter  of  fact  the  PR 
loss  in  the  field  circuit  is  reduced  by  the  insertion  of  re- 
sistance, because  of  the  reduction  of  field  current,  while 
the  total  voltage  remains  constant.  There  are  other  losses, 
however — windage,  friction  and  commutation  losses — which 
cause  the  efficiency  to  drop  somewhat  with  increase  of 
speed  through  any  considerable  range. 

This  method  of  speed  control  has  its  chief  limitation  in 
sparking  at  the  commutator.  The  current  varying  in  the 
short-circuited  armature  coil  generates  an  emf  of  self-in- 
duction to  oppose  the  change  and  this  opposition  must  be 
completely  neutralized  to  insure  perfect  commutation.  To 
attain  this  result  it  is  necessary  that  each  armature  coil 
which  is  connected  with  the  commutator  segments  passing 
under  the  brushes  at  any  given  instant  shall  be  at  that 
same  instant  moving  through  a  magnetic  field  called  the 
"commutating  field,"  the  polarity,  intensity  and  area  of 
which  are  such  as  to  develop  an  emf  just  sufficient  to  arrest 
the  current  in  the  coil  and  build  up  a  current  of  the  same 
strength  in  the  opposite  direction  during  the  time  the  coil 
is  short-circuited  by  the  brushes. 

For  any  particular  armature  current  and  any  particular 
strength  of  motor  field,  within  certain  limits,  it  is  possible 
to  find  a  suitable  commutating  field  in  the  magnetic 
"fringe"  somewhere  between  the  poles  of  the  motor.  But 
any  variation  of  either  armature  current  or  field  magnetism 
will  cause  a  shifting  of  the  resultant  field,  so  that  the 
magnetic  fringe  will  no  longer  remain  suitable,  in  value 
or  location,  for  sparkless  commutation. 

In  the  present  type  of  adjustable-speed  motor  both  of 
these  quantities  change,  the  armature  current  varying  with 
the  load  and  the  strength  of  field  varying  inversely  with 
the  speed.  The  reactance  of  the  armature  coil  also  varies 
with  the  speed,  but  fortunately  the  rate  of  cutting  the  lines 
of  force  of  the  commutating  fringe  varies  in  the  same 
ratio,  thus  automatically  taking  care  of  this  characteristic 
provided  that  tliere  is  a  magnetic  fringe  which  can  be 
utilized. 

The  efifect  of  armature  reaction  upon  the  field  distribu- 
tion of  a  standard  constant-speed  motor  is  to  produce  a 
shifting  or  distortion  of  the  main  field,  the  eflfect  becom- 
ing greater  as  the  load  is  increased.  If  the  motor  field  be 
weakened  to  produce  higher  speed,  while  retaining  the 
same  load,  the  effect  of  armature  reaction  will  be  increased, 
and  if  the  field  weakening  be  carried  far  enough  the  motor 
field  may  be  so  far  distorted  as  to  reduce  the  flux  to  zero 
under  the  leading  pole  tip,  as  illustrated  in  Fig.  14.  If  the 
brushes  are  given  a  backward  lead  the  armature  reaction 
has  also  a  demagnetizing  component  which  further  weak- 
ens the  main  field. 

The  distortion  which  takes  place  at  high  speeds  on  weak- 
ened field  is  more  clearly  shown  in  Fig.  15.  which  gives  the 
field  distribution  curves  at  the  maximum  speed  of  a  motor 
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of  standard  constructiuii  haviii)^  a  speed  range  of  4  to  1. 
The  solid  line  shows  no-load  and  the  dotted  line  fnll-load 
distribution.  The  dotted  line  shows  that,  in  this  motor,  the 
zero  point  .1  is  well  luuler  the  pole  tip.  At  tlie  point  mid- 
way between  poles,  where  the  brnsh  is  indicated,  the  mag- 
netic fringe  is  the  reverse  of  tlie  polarity  desired  for  com- 
nmtation.     Conse<piently  no  assistance  can  be  had  from  the 


Fig.   14 — Example  of  Distorted   Motor   Field. 

fringe  at  the  high  speeds  and  at  full  load.  At  the  lower 
speeds  the  fringe  will  assist  in  comnmtation  if  the  brushes 
are  shifted  backward.  A  motor  which  has  its  brushes 
shifted  from  the  central  point  will  not  be  reversible  without 
readjustment  of  the  brushes  to  correspond  to  the  new  direc- 
tion of  rotation.  It  may  be  noted  here  that  moving  the 
brushes  backward  will  shift  the  resultant  field  of  the  motor 
in  the  same  direction,  though  of  course  not  in  the  same 
amount,  as  the  brush  shift. 

Another  feature  which  is  unfortunate  for  the  designer 
IS  the  fact  that  adjustable-speed  motors  with  a  wide  speed 
range  must  have  a  rather  low  minimum  speed  in  order  that 
the  maximum  speed  may  not  exceed  good  practice;  and 
low  speed  calls  for  a  large  number  of  turns  in  the  armature 
winding,  which  if  obtained  by  using  many  turns  per  coil 
will  produce  a  high  reactance,  and  if  by  increasing  the 
number  of  coils  and  commutator  bars  will  increase  the  cost 
of  the  apparatus. 

To  overcome  the  commutating  difficulties  the  designer 
so  proportions  his  adjustable-speed  motor  that  it  will  have 
a  strong  field  and  a  comparatively  weak  armature.  Too 
small  an  air-gap  between  the  armature  and  pole  faces  will 
provide  a  path  of  low  reluctance  for  the  cross  magnetism 
of  the  armature  and  will  thus  increase  the  armature  reac- 
tion. Therefore,  a  stiff  magnetic  field  is  provided  by  using 
a  large  magnetizing  force  and  a  wide  air-gap.  The  re- 
sistance property  of  the  carbon  brush  is  relied  upon  to  a 
certain  extent  for  communication,  as  it  will  permit  of  con- 
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Fig.    15 — Field    Distribution    Curves   of    3-hp    Standard    Motor. 

siderable  variation  in  the  commutating  conditions.  Other 
features  of  an  adjustable-speed  design  for  a  standard  type 
of  motor  are :  Large  frame  to  take  care  of  the  large  total 
flux;  large  number  of  coils  and  few  turns  per  coil  in  the 
armature  to  keep  the  self-induction  per  coil  as  low  as  possi- 
ble; and  a  correspondingly  large  number  of  commutator 
bars.     Motors   thus   designed   will   naturally   be   somewhat 


more  expensive  than  motors  of  the  same  rating  for  con- 
stant-speed service. 

High  flux  density  at  the  pole  tips  tends  to  |)revent  dis- 
tortion of  the  field  and  thus  aids  connnutalion.  In  the 
Storey  motor,  formerly  manufactured  by  the  .Magneto  Elcc- 


Flg.    16 — Field    Frame    of    Storey    Motor. 

trie  Company,  use  was  made  of  this  device  in  combination 
with  an  armature  winding  of  many  sections.  The  flux  was 
concentrated  at  the  pole  tips  by  making  the  pole  cores 
hollow,  as  shown  in  Fig.   16. 

The  speed  increase  that  can  be  obtained  by  field  weak- 
ening from  the  standard  shunt  motor,  not  specially  designed 
for  adjustable  speed,  will  probably  average  about  30  per 
cent,  though  some  motors  will  not  operate  at  this  increase 
at  full  load  without  objectionable  sparking.  Evidently  by 
reducing  the  current  input  of  such  a  motor  its  speed  range 
can  be  increased.  An  approximate  idea  of  the  ratings  thus 
permitted  can  be  had  from  Table  V,  although  the  exact 
rating  permissible  for  a  given  motor  depends  upon  the 
excellence  of  its  design  with  regard  to  sparking  and  varies 
largely  with  dififerent  machines. 

*      TABLE  v. — RATINGS   OF   ADJUSTABLE-SPEED   MOTORS. 


Frame  Size. 

Hp    Rating  for  Adjustable  Speed. 

Hp. 

2  :  1  Range. 

3  :  1  Range. 

3 

2.0 

1.5 

10 

7.5 

5.0 

IS 

10.0 

7.5 

20 

15.0 

10.0 

In  summing  up  this  method  of  control  it  may  be  said 
that  the  single-voltage  system  with  shunt-field  controlled 
motors  is  almost  the  ideal  of  simplicity  and  efficiency 
and    gives    the    best    possible    speed    regulation.      Where 


Fig.    17 — Partial   Transverse   Section    of   Thompson-Ryan    Motor. 

the  range  of  speed  must  be  greater  than  can  successfully 
be  covered  with  the  standard  type  of  motor  the  difficulties 
may  be  overcome  by  compensated  motors  or  motors  of  the 
"interpole"  type,  which  will  be  hereafter  described. 

The  Thompson-Ryan  Compensated  Motor. — The  essentia! 
features  of  this  adjustable-speed  motor  are  outlined  ir. 
Fig.  17. 
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Between  the  polar  projections  c  and  d  there  is  a  "bal- 
ancing ring"  made  up  of  slicct-steel  laminations,  It,  i,  r  and 
ee,  ff.  The  last-named  pieces  constitute  extensions  of  the 
polar  cores.  The  portion  of  the  ring  opposite  each  inter- 
polar  space  contains  two  coils.  One  coil  jj  embraces  the 
small  core  r,  while  the  other  and  larger  coil  kk  embraces 
one  of  the  c  and  one  of  the  /  cores.  These  coils  are  con- 
nected in  series  with  the  armature,  so  that  the  current  they 
carry  is  always  equal  to  that  of  the  armature.  The  com- 
pensating coils  kk  are  connected  in  such  manner  that  the 
current  in  their  conductors  is  opposite  in  direction  to  the 
current  in  the  armature  conductors  lying  directly  under 
them.  These  equal  and  opposite  currents  neutralize  each 
other,  so  that  with  proper  proportioning  the  reaction  of 
the  armature  upon  the  field  may  be  entirely  neutralized. 
Under  these  conditions  the  distribution  of  the  field  mag- 
netism remains  unchanged,  no  matter  how  weak  the  field 
may  be  or  how  strong  the  armature  mmf. 

The  smaller  coil  ;;,  which  is  wound  upon  the  core  r,  de- 
velops a  magnetic  flux  which  serves  as  the  commutating 
field.  This  coil  is  in  series  with  the  armature  and  there- 
fore the  flux  developed  by  it  rises  and  falls  with  the  rise 
and  fall  of  the  armature  current,  thus  producing  the  condi- 
tion that  is  needed  for  perfect  commutation.  It  is  in 
effect  a  commutating  pole  having  precisely  the  same  action 
as  an  "interpole,"  with  the  exception  that  in  the  present 
design  the  path  of  the  commutating  pole  flux  is  through 
the  "balancing  ring"  h,  i,  and  not  through  the  main  yoke 
as  in  the  interpole  motor. 

By  the  means  described  a  suitably  varying  commutating 
field  is  not  only  provided  but  the  armature  reaction  is  also 
neutralized  and  the  main  field  thereby  maintained  in  its 
normal  proportions  under  varying  load  and  varying  speed. 
In  practice  the  degree  of  perfection  depends  upon  the 
accuracy  with  which  the  electrical  and  magnetic  parts  are 
proportioned. 

These  motors  are  regularly  manufactured  in  sizes  from 
0.75  hp  to  50  hp  and  with  adjustable-speed  ranges  of  6:1, 
5:1,  4:1,  3:1  and  2:1.     They  are  usually  six-pole  machines. 

Interpole  Motors. — In  order  to  overcome  the  sparking 
difficulties  inherent  in  the  field-controlled  motor  of  the 
standard  type,  adjustable-speed  motors  may  be  equipped 
with  "commutating  poles."     This  type  of  machine  is  in  a 


Fig_   18 — Connections  of   Interpole  Adjustable-Speed   Motor. 

general  way  an  ordinary  shunt  motor  with  the  addition  of 
a  small  auxiliary  pole  midway  between  each  pair  of  main 
poles.  The  function  of  the  auxiliary  poles  is  to  produce 
and  maintain  a  magnetic  field,  independent  of  the  main  field 
of  the  motor,  suitable  in  strength  and  location  for  proper 
commutation  under  all  conditions  of  load  and  speed.  This 
means  that  the  emf  generated   in  a  short-circuited   arma- 


ture coil  by  the  interpole  flux  must  be  of  just  the  proper 
value  to  arrest  the  current  and  reverse  it  in  the  coil 
while  the  terminals  of  the  coil  are  passing  under  a  brush 
— that  is,  it  must  just  balance  the  reactive  voltage 
of  the  coil.  The  reactive  voltage  (2"""  fLI)  varies  directly 
with  the  reactance  and  with  the  current  in  the  coil.  If  the 
inductance  L  of  the  coil  be  regarded  as  constant'  the  re- 


Fig.    19 — Interpole    Motor    with    Distorted    Field. 

actance  will  vary  directly  with  the  speed  of  the  armature. 
Hence  the  reactive  voltage  varies  directly  with  speed  and 
armature  current,  and  in  order  to  counteract  this  voltage 
at  all  times  the  emf  generated  by  the  auxiliary  pole  must 
vary  with  the  same  factors.  Since  the  emf  generated  by 
the  field  of  the  auxiliary  pole  varies  directly  with  the  speed 
and  the  flux  density,  it  is  evident  that  the  desired  result 
will  be  produced  if  flux  density  of  the  interpole  be  made 
to  vary  with  the  armature  current.  To  meet  this  require- 
ment the  interpole  windings  are  connected  in  series  with 
the  armature."  It  has  been  found  good  practice  to  work 
the  iron  of  the  interpole  at  such  a  place  on  the  magnetiza- 
tion curve  that  the  saturation  point  will  be  reached  with 
about  twice  the  normal  armature  current.  This  load  being 
well  beyond  the  proper  operating  load  of  the  motor,  it  is 
seen  that  through  the  normal  working  range  the  magnetiza- 
tion curve  approximates  a  straight  line  closely  enough  for 
very  satisfactory  results.  The  resistance  qualities  of  the 
carbon  brush,  as  an  aid  to  commutation,  easily  take  care  of 
any  slight  departure  from  the  theoretically  correct  value  of 
interpole  flux. 

The  arrangement  of  poles  and  windings  is  shown  in 
Fig.  18,  in  which  the  armature  is  shown  removed  from  the 
motor  and  represented  at  A.  The  rotation  is  reversible  by 
means  of  the  reversing  switch  S,  which  merely  reverses  the 
armature  current  without  affecting  the  direction  of  the 
main   field  current. 

Since  the  interpole  windings  are  connected  permanently 
in   series  with   the   armature   the   reversal   of   rotation  by 
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Fig.   20 — Field-Distribution    Curves  of  5-hp    Interpole    Motor. 

reversing  the  armature  current  also  reverses  the  polarity 
of   the   interpoles,   thus   i)roducing  the   required  change   in 

'Inductance  is  not  strictly  constant  with  varying  current,  because  of  the 
effect  of  saturation  in  the  iron. 

'The  interpole  flux  is  not  strictly  proportional  to  armature  current  be- 
cause of  the  effect  of  saturation,  but  it  need  not  be  strictly  proportional 
because  reactance  of  short-circuited  coil  is  not  strictly  constant,  as  previ- 
ously   pointed   out. 
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polarity  of  the  commutating  field  without  any  change  in  the 
brush    position. 

It  will  bo  rcnicinbered  that  the  field  set  up  by  the  arma- 
ture is  opposite  in  direction  to  that  desired  for  commuta- 
tion, and  to  overcome  this  field  and  produce  one  in  the 
right    direction    it    is    necessary    for    the    intcrpole    to    be 
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Fig.    21 — Field-Distribution    Curves    of    5-hp    Interpole    Motor. 

energized  by  a  greater  number  of  ampere-turns  than  the 
ampere-turns  on  the  armature.  Thus  a  certain  number  of 
the  turns  on  the  interpole  may  be  regarded  as  serving 
only  to  balance  the  armature  flux  under  whatever  condi- 
tion of  load,  and  the  surplus  turns  above  that  number  are 
the  ones  which  produce  the  resultant  commutating  field. 

The  result  of  the  independent  commutating  field  is  a 
machine  which  can  be  operated  as  a  motor  or  a  generator 
for  either  direction  of  rotation  without  shifting  the  brushes 
or  changing  the  connections.  The  brushes  of  the  motor 
are  set  permanently  in  a  central  position,  opposite  the 
commutating  poles.  The  interpoles  do  not  prevent  the  dis- 
tortion of  the  main  field  by  armature  reaction.  The  dis- 
tortion takes  place  and  becomes  greater  as  the  field  is 
weakened  to  increase  the  speed,  the  same  as  in  motors  of 
standard  construction,  but  this  shifting  of  the  field  does  not 
affect  commutation,  because  the  required  commutating  field 
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Speed    Motor. 

is  independently  taken  care  of.  A  comparison  of  Figs.  19 
and  14  will  more  clearly  illustrate  the  action.  In  Fig.  19 
the  interpole  flux  is  seen  to  be  opposed  to  the  armature 
flux. 

Mr.  C.  H.  Bedell  in  a  paper  before  the  American  Insti- 
tute of  Electrical  Engineers  has  presented  curves  show- 


ing the  field  distribution  of  a  5-hp  interpole  mol(jr  having 
a  si)ee(l  range  of  275  r.p.m.  to  1 100  r.p.m.'  The  curves  for 
minimum  speed  are  shown  in  Fig.  20  and  those  for  high 
speed  in  l'"ig.  21.'  In  each  case  the  solid  line  is  the  no- 
load  and  the  broken  line  the  full-load  curve.  The  slow- 
speed  test  shows  very  little  armature  reaction,  but  the  test 
at  high  speed  shows  such  excessive  reaction  under  full- 
load  conditions  that  the  polarity  of  the  weakened  pole  at 
the  right-hand  corner  is  not  only  neutralized  but  is  actually 
reversed  by  a  considerable  amount.  It  will  be  noted,  how- 
ever (Fig.  21),  that  the  curve  is  brought  back  to  the  proper 
polarity  in  the  commutation  zone  by  the  action  of  the  inter- 
pole. 

It  is  stated  in  the  paper  referred  to  that  the  change  in 
relative  amounts  of  iron  and  copper  in  the  armature  made 
possible  by  interpole  construction  increases  the  efficiency 
on  light  loads  while  the  full-load  efficiency  is  not  much 
altered,  the  result  being  a  somewhat  better  "all-day"  effi- 
ciency than  that  of  standard-type  motors. 

A  remarkable  feature  of  this  design  is  its  peculiar  speed 
regulation.  If  the  brush  is  shifted  away  from  the  center 
of  the  interpole  flux  the  latter  has  a  slight  compounding 
effect  upon  the  motor.  When  the  brush  is  shifted  to  one 
side  this  compounding  is  cumulative;  when  shifted  to  the 
other  side  the  compounding  is  differential.  For  a  given 
speed  adjustment  (that  is,  for  a  given  strength  of  the  shunt- 
field)  it  is  possible  to  find  a  brush  position  which  will  in- 
sure practically  constant  speed  at  all  loads.  At  higher 
speeds  (weaker  shunt-field)  the  differential  effect  is  greater 
and  the  speed  will  decrease  with  increase  of  load.  This 
characteristic  is  illustrated  in  Fig.  22,  which  shows  a  set 
of  speed  curves  of  a  motor  built  by  the  Electro-Dynamic 
Company. 


PRESSURE    COEFFICIENTS  OF  ELECTRICAL 
RESISTANCE. 


By  a.  a.  Somerville. 

IT  is  well  known  that  the  resistance  offered  to  flow  of 
current  by  a  broken  conductor  is  dependent  upon  the 
pressure  holding  the  two  parts  of  the  conductor  to- 
gether. It  is  known  as  a  contact  resistance  and  as  a 
mechanical  connection.  An  electrical  connection  is  a  sol- 
dered, fused  or  electro-plated  joint.  In  the  case  of  a 
bright  metal  or  clean  surface  of  a  material  that  is  a  good 
conductor  the  contact  resistance  is  nil.  If  clean  metal 
filings  are  put  in  a  tube  and  loose  connections  made  at 
either  end,  it  is  found  that  the  resistance  depends  upon  the 
pressure  and  is  much  greater  than  the  resistance  of  a  solid 
rod  of  the  material  in  the  tube.  This  knowledge  is  being 
made  use  of  in  the  construction  of  two  important  pieces  of 
apparatus,  the  telephone  receiver  and  transmitter  and  the 
coherer  in  the  wireless  receiver. 

The  telephone  is  an  adaptation  from  the  microphone,  an 
instrument  which  consists  essentially  of  an  arrangement  by 
which  one  part  of  a  circuit  in  which  is  included  a  telephone 
line  and  electric  battery  is  completed  by  two  conductors 
which  rest  lightly  one  on  the  other.  Two  pieces  of  carbon, 
one  pointed  and  the  other  cup-shaped,  make  a  connection 
that  is  very  sensitive  to  change  in  pressure.  In  the  tele- 
phone this  variation  in  pressure  is  caused  by  the  vibration 
of  the  diaphragm  when  the  sound  waves  strike  it. 

A  much  more  recent,  adaptation  on  somewhat  the  same 
order  is  the  coherer.  Here  a  tube  of  metallic  filings  is  em- 
ployed and  instead  of  mechanical  pressure  being  used  to 
effect  a  change  in  resistance  this  apparatus  is  so  sensitive 
that  the  presence  of  electro-magnetic  waves  is  readily 
detected   by   the    filings   becoming   a    good    conductor   and 

^Trans.  A.  I.  E.  E.,  Vol.  XXV,  p.  329,  "Direct-Current  Motor  Design 
as    Influenced   by    the   Use   of   the   Interpole." 

•Fig.  21  has  been  slightly  modified  to  embody  results  brought  out  by 
Mr.   H.   F.   T.   Erben   in   the  discussion   of  Mr.   Bedell's  paper. 
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allowing  current  from  a  local  battery  to  pass  through  the 
circuit  of  which  it  is  a  part.  A  mechanical  tapping  is 
then  necessary  to  restore  the  filings  to  a  condition  of  very 
high  resistance  again.  Of  course,  the  electro-magnetic 
waves  do  not  produce  pressure  on  the  filings,  but  instead 
cause  them  to  cling  together  in  some  way  that  is  as  effective 
as  if  mechanical  pressure  were  applied. 

;\nother  use  to  which  these  powdered  resistors  may  be 


8.0 

— 

2.8 

2.6 

\ 

\ 

8 

§2.4 

.a 
ffi  2.3 

\ 

V 

\ 

\ 

^, 

\ 

\ 

\ 

2J1 

\ 

^ 

s 

-J 

"^ 

^ 

1.8 

\, 

N 

<d 

^ 

\ 

N 

X. 

1 

^ 

^ 

>~^r 

1.6 

"^ 

^-K 

>— < 

>— <: 

>-_t 

<-       1 

)     1 

>— ( 

*^ — c 

^ 

t=S=-f 

-^ 

1       1 

0  2  4  6  8  10  12  14  16  18        20 

Pressure 

Fig.    1 — Variation   of   Powdered   Carbon   with    Mechanical    Pressure. 

put  is  in  connection  with  heating  units,  and  it  has  been 
suggested  that  they  may  be  made  to  control  automatically 
the  maximum  temperature  at  which  they  will  operate  by 
becoming  practically  current  insulators  at  a  quite  definite 
point.  The  specific  resistance  may  be  controlled  by  pro- 
portioning the  mixture  of  powdered  material,  the  pressure 
which  causes  the  change  in  resistance  being  due  to  the 
relative  expansion  of  the  powdered  material  and  the  tube 
containing  it. 

The  change  of  resistance  of  powdered  carbon  and  of 
silicon  with  pressure  change  are  two  interesting  and  widely 
differing  cases.  By  powdered  material  is  here  meant  any- 
thing from  the  size  of  particles  of  sharp  sand  to  the  finest 
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Mechanical    Pressure. 

dust  possible  to  make  using  a  mortar  and  pestle.  It  was 
found  that  the  variation  in  size  within  these  limits  does 
not  affect  the  results  here  shown.  The  powdered  material 
was  put  into  a  porcelain  tube  14  sq.  cm  in  cross-section  and 
the  two  ends  were  equipped  with  closely  fitting  copper 
plugs.  The  distance  between  plugs  was  5  cm  and  the 
pressure  applied  did  not  change  this  distance  by  any  appre- 


ciable amount.  Kilogram  weights  were  added  one  at  a 
time  until  a  total  of  twenty  was  reached;  as  these  were  re- 
moved singly  readings  were  taken  of  the  resistance  for 
all  loads. 

The  resistance  of  such  a  tube  of  carbon  mea^^ures  3 
ohms  at  normal  or  atmospheric  pressure.  Adding  pressure, 
the  resistance  decreases  until  at  from  18  kg  to  20  kg  (40  lb. 
to  44  lb.)  it  becomes  almost  constant  at  nearly  1.6  ohms. 
Then  as  the  pressure  is  removed  the  resistance  does  not 
increase  so  as  to  follow  the  same  curve  as  before,  but  "lags 
behind,"  and  when  the  pressure  has  been  reduced  to  only 
i.o  kg  the  resistance  has  increased  only  a  small  amount, 
but  it  resumes  the  original  value  when  zero  load  is  reached. 
The  specific  resistance  of  the  powder  at  zero  pressure  is 
just  fifty  times  as  large  as  that  of  the  carbon  rod  before  it 
was  pulverized.  The  maximum  pressure  used  in  the  tests 
corresponded  to  60  kg  per  sq.  cm.  (850  lb.  per  square 
inch). 

Such  a  tube  of  powdered  silicon  has  a  resistance  of 
300,000  ohms  at  zero  pressure.  A  pressure  of  i  kg  applied 
makes  a  resistance  of  14,000  ohms.  Up  to  a  pressure  of  14 
kg  a  smooth  curve  is  obtained,  but  when  a  small  additional 
load  is  added  there  is  a  large  decrease  in  resistance,  repre- 
sented as  a  break  in  the  curve  of  Fig.  2.  Decreasing  pres- 
sure does  not  result  in  much  change  in  resistance  until  all 
pressure  is  removed,  when  the  original  conditions  are 
almost  exactly  obtained.  The  cycle  may  be  repeated  in- 
definitely without  any  further  change. 

The  specific  resistance  of  the  silicon  in  this  form  is  about 
500.000  times  as  great  at  zero  or  atmospheric  pressure  as 
when  it  is  in  the  form  of  a  solid  stick  before  being 
pulverized. 


A  PLOWED  FIELD  IS  A  100,000-VOLT  TRANSMIS- 
SION-LINE  CONDUCTOR. 


One  of  the  No.  o  hemp-center  stranded  copper  wires  of 
the  Central  Colorado  Power  Company's  ioo,ooo-volt  trans- 
mission line  from  its  Boulder  plant  into  Denver  broke  at 
the  center  of  a  500-ft.  span  2  miles  from  the  city  April  14, 
allowing  the  two  ends  to  fall  to  the  ground  in  a  plowed 
field.  It  was  then  i  a.  m.  and  the  system  was  carrying  3700 
kw,  but  the  ground  connection  thus  established  continued 
to  carry  the  load  without  incident  for  seven  hours.  During 
this  time  one  of  the  wires  finally  burned  back  to  the  point 
where  it  hung  suspended  from  the  tower  insulator,  thereby 
setting  up  a  series  of  arcs  between  wire  and  ground  and 
causing  surges  which  attracted  the  attendants'  notice  by  the 
swinging  of  the  station-instrument  needles.  When  the 
trouble  was  located,  between  the  towers  the  No.  o  stranded 
conductor  was  found  in  the  shape  of  a  number  of  short 
sections  averaging  6  in.  in  length,  and  below  the  end  of 
each  was  a  cone-shaped  fulgurite  in  the  clay  soil,  where 
the  earthy  matter  had  been  fused  to  a  mass  of  slag.  As 
each  section  of  conductor  burned  off  the  live  end  left  had 
apparently  established  a  new  point  of  contact  about  6  in. 
from  the  end,  where  it  was  in  turn  severed.  Some  of  the 
fulgurites  or  slag  masses  measured  8  in.  in  diameter  at  the 
top,  tapering  to  2  in.  at  the  tip  18  in.  below  the  ground,  and 
the  surface  of  each  was  covered  with  numerous  little  spine? 
or  roots,  apparently  marking  the  points  where  the  current 
entered  the  surrounding  earth.  In  other  places  the  fused 
mass  lay  in  the  direction  of  the  line,  and  for  several  feet 
around  this  path  the  ground  was  too  hot  to  stand  upon, 
even  three  hours  after  the  current  had  been  shut  off.  Since 
the  accident  the  field  has  been  replowed,  bringing  to  light 
numerous  sections  of  the  once  molten,  glassy  path  which 
joined  the  conductors.  The  cause  of  the  span  breaking  in 
the  center  was  traced  to  an  unraveled  strand  in  the  ground 
wire  which  had  dropped  down  on  to  the  line  conductor, 
thus  burning  the  latter  in  two. 
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FARMER  SERVICE  NEAR  FORT   WAYNE,   IND. 


riie  Kclioc  l-i'slit  i\:  Power  tonipany,  wliicli  purcliascs 
energy  from  tlie  l"\)rt  Wayne  &  Nortliern  Indiana  Traction 
Company  for  distribution  among  rural  conununities  in  the 
vicinity  of  I-ort  Wayne,  Ind.,  is  developing  a  farmer  busi- 
ness, served  from  its  transmission  lines.  Farm  customers 
are  charged  lo  cents  per  kw-hr.  with  an  assured  minimum 
annual  payment  of  $24,  payable  monthly.  The  customer 
is  required  to  purchase  his  own  transformer,  meter  and  all 
other  equipment. 

CENTRAL-STATION  BUILDING  AT  LOWELL. 


The  Lowell  (Mass.)  Electric  Light  Corporation  is  plan- 
ning to  erect  in  the  near  future  a  general  service  building 
10  serve  as  a  stock-room,  garage,  motor  shop  and  office 
for  the  engineering  and  distributing  departments.  The 
building  will  be  located  adjacent  to  the  Perry  Street  plant 
in  Lowell  and  will  cost  about  $20,000.  It  is  anticipated 
that  the  joining  of  the  departments  will  facilitate  the  work 
and  eliminate  duplication,  doing  away  with  stock  shortages 
and  excessive  storage  cost  by  the  present  arrangement  of 
scattered  supply  stations.  The  garage  section  will  have  a 
capacity  of  ten  machines,  and  commercial  electric  trucks 
w^ill  be  cared  for  until  the  company  needs  the  space  for  its 
own  vehicles.  All  subsidiary  records  will  be  maintained 
in  the  new  building,  but  the  commercial  departments  of  the 
company  will  remain  in  the  present  offices. 


FLAT- RATE  CONTROLLER  CAMPAIGN  AT  MARION. 


Since  March  i  a  flat-rate  campaign  to  further  the  use 
of  "Excess"  indicators  has  been  under  way  at  Marion,  Ind., 
and  despite  the  fact  that  this  city  of  19,000  population  has 
3700  meters  installed,  twenty-three  new  flat-rate  customers 
were  secured  in  the  first  week,  followed  by  forty  others 
the  second  wee;k.  The  rate  made  is  1.25  cents  per  month 
per  watt  connected,  20  per  cent  discount  being  allowed  for 
prompt  payment,  giving  a  net  rate  of  i  per  cent  per  watt. 
On  its  metered  basis  the  alternative  rate  ofifered  by  the 
Marion  company  is  8  cents  per  kw-hr.,  with  only  25  cents 
monthly  minimum.  The  flat-rate  schedule  is  thus  based 
on  four  and  a  half  hours'  daily  use  of  the  connected  load. 
By  far  the  largest  part  of  the  flat-rate  contracts  closed 
have  been  for  $1  per  month,  permitting  the  use  of  four 
25-watt  tungsten  lamps.  No  provision  is  made  for  con- 
necting up  electric  irons  with  the  flat-rate  installations,  al- 
though about  2300  irons  are  in  use  by  metered  customers. 
Since  the  institution  of  the  flat-rate  campaign  several  new 
flat-rate  customers  have  asked  to  be  changed  to  a  metered 
basis,  while  several  former  metered  users  have  taken  out 
flat-rate  contracts. 


LOUISVILLE  NEW-BUSINESS  METHODS. 


In  the  solicitation  of  new  business  the  Kentucky  Electric 
Company,  of  Louisville,  has  found  that  specialization  is 
highly  advantageous.  The  company  now  employs  twenty 
solicitors,  fourteen  of  whom  are  under  the  direction  of  Mr. 
L.  J.  Hannah,  head  of  the  light  installation  department, 
while  the  remaining  six  work  under  the  direction  of  Mr. 
W.  D.  Myers,  who  is  in  charge  of  new  motor-service  busi- 
ness.     Prospective   business   of   one    kind    or   the   other    is 


referrrd  to  the  aiJiJiopnatc  dcparlmeni  and  iiandled  by  a 
man  wiio  has  been  studying  that  particular  (jucstion,  and 
in  the  case  of  projects  where  both  features  are  to  l)e 
handled  the  factor  which  is  the  more  i)rominent  determines 
the  reference.  The  same  plan  is  used  in  the  motor-service 
department,  being  worked  out  still  further.  That  is  to 
say,  the  individual  solicitors  are  trained  so  as  to  become 
specialists  on  certain  lines  of  manufacture,  such  as  wood- 
working, textiles,  machine  shops,  etc.  While  every  man 
is  capable  of  handling  anything  of  a  general  nature  which 
comes  along,  the  idea  is  to  make  him  an  expert  in  some 
particular    branch. 


HEATING   OF   ROLLS  FOR  PARAFFINING  PAPER- 


Steam  was  formerly  used  to  heat  the  rolls  in  the  card- 
board-sliming plant  of  Reynolds  &  Reynolds,  Dayton,  Ohio. 
The  paraffine  is  applied  to  the  paper  by  passing  the  sheets 
between  pairs  of  rolls  the  upper  one  of  which  is  heated 
while  the  lower  revolves  in  a  bath  of  melted  parafflne  carry- 
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Electrically    Heated    Rolls   for   Paraffining    Paper. 

ing  the  oil  to  the  hot  paper.  At  the  time  the  factory  was 
being  electrified  with  motor  drive  throughout  it  was  decided 
to  replace  the  steam  pipes  with  electric  heat.  Accordingly 
heating  units  were  improvised  for  the  rolls,  each  of  which 
consumes  1800  watts  and  averages  ten  to  twelve  hours'  use 
daily.  At  the  manufacturer's  rate  for  power,  the  cost  of 
this  heating  service  is  about  3  cents  per  kw-hr.,  and  the 
operation  of  the  two  machines  has  amounted  to  about  the 
same  as  the  former  cost  of  steam  heat. 


COMPETITIVE  ILL UMIN ANTS. 


At  a  recent  meeting  of  the  New  England  Section  of 
the  Illuminating  Engineering  Society  Mr.  Norman  Mac- 
beth, Pittsburgh,  Pa.,  read  a  paper  entitled  "Competitive 
Illuminants  from  the  Standpoint  of  the  Salesman,"  in  which 
was  emphasized  the  importance  of  assuming  a  high  ethical 
standpoint  in  marketing  appliances.  He  stated  that  gen- 
erally the  gas  men  have  a  more  inflated  idea  of  the  good 
points  in  electricity  than  of  the  bad  features  of  gas  service. 
Many  installations  are  changed  back  and  forth  from  gas 
to  electricity  because  the  merchants  simply  desire  to  alter 
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the  appearance  of  their  premises.  Mr.  Macbeth  contended 
that  the  best  way  for  the  central  station  to  push  lighting  is 
to  take  care  of  its  present  installations  and  see  to  it  that 
the  customer  gets  as  much  as  possible  for  his  money.  He 
<leprecated  selling  the  consumer  equipment  unsuited  to  his 
needs  and  urged  that  tactful  advice  be  given  by  salesmen 
in  cases  where  poor  selections  are  sought.  He  felt  that 
illumination  is  sold  at  too  low  prices  to-day  in  comparison 
with  the  cost  of  many  other  utilities.  Regarding  new  in- 
stallations of  electric  lighting  in  large  residences  designed 
by  eminent  architects,  Mr.  Macbeth  said  that  too  much  is 
expected  of  the  latter  in  view  of  the  low  cost  of  lighting 
equipment  in  relation  to  the  total  expense  of  the  building. 
A  field  exists  for  the  sale  of  electric  appliances  on  a  rental 
basis,  setting  payments  aside  on  the  instalment  plan  until 
the  installation  cost  is  covered.  Trial  installations  are  also 
beneficial  in  many  cases.  It  pays  to  retain  tungsten  lamps 
in  service  down  to  65  per  cent  of  their  initial  candle-power. 


RELATION    BETWEEN   THE    COMPANY   AND   THE 
PUBLIC. 


OPERATING  COSTS    OF  DIESEL  ENGINE    PLANTS. 


Eighteen  months  ago  a  certain  500-hp  oil-burning  steam 
plant  in  a  Southwestern  town  was  converted  to  Diesel- 
engine  drive.  Careful  records  have  been  kept  of  this  sta- 
tion during  both  steam  and  internal-combustion  operation, 
and  accurate  analyses  have  been  made  of  the  items  entering 
into  the  cost.  Following  are  the  figures,  taken  from  the 
company's  records,  of  a  given  month's  operation  in  1910  and 
in  igii,  one  representing  all-steam  and  the  other  all-Diesel 
operation: 


Kilowatt  hours  produced 

Kilowatt  hours  per  pound  fuel  oil 
Kilowatt  hours  per  gallon  fuel.  .  . 

Total  manufacturing  cost 

Operating  cost 

Maintenance  cost 

Power  plant  wages 

Fuel  for  power 

Water  for  power 

Miscellaneous  operating  expense 

Maintenance: 

Boilers 

Engines 

Electric  plant 

Miscellaneous , 

Buildings 


Steam. 


Diesel. 


38,402 

63,780 

0.20s 

1.280 

1.54 

9.49 

$884.86 

$646.08 

844.24 

530.69 

40.62 

115.39 

210.00 

251.70 

540.00 

179.34 

65.00 

32.50 

16.95 

25.12 

$60.85 

10.65 

$95.67 

8.85 

10.97 

12.75 

8.75 

7.52 

In  the  plant  just  alluded  to  the  load  increased  so  rapidly 
that  a  third  250-hp  engine  was  added  shortly  after  starting 
up  and  now  a  fourth  unit  is  about  to  be  put  into  service. 
In  another  Southwestern  station,  where  two  250-hp  Diesel 
sets  have  been  in  service  six  years,  a  third  is  to  be  added 

COST  OF  CENTRAL  STATION   IN    I9II. 


Expenditures. 


Cost  of  manufacture 

Operating  cost 

Wages 

Fuel 

Water  for  power 

Lubrication 

Miscellaneous 

Maintenance: 

Engines 

Miscellaneous  station  equipment 
Buildings  and  fixtures. 


Amount. 


$7946.14 

6867.97 

3032.30 

3227.44 

50.53 

530.88 

26.82 


1030.87 

56.58 

144.77 


to  take  care  of  the  growth  of  the  business.  Herewith  is 
given  a  detailed  statement  of  the  cost  of  running  this  plant 
during  1911,  its  sixth  year  of  service,  for  the  first  pair  of 
engines.  A  total  of  1,080,088  kw-hr.  was  produced  in  the 
twelve  months  at  a  total  cost  of  manufacture  of  $0.0072  per 
kw-hr.,  of  which  $0.0063  is  due  to  operating  cost  alone. 


At  a  meeting  of  the  commercial  division  of  the  Common- 
wealth Edison  Company  Section  of  the  National  Electric 
Light  Association  in  Chicago  last  month  Mr.  John  W. 
Ferguson,  assistant  to  the  general  contract  agent  of  the 
company,  read  a  pithy  paper  on  "The  Relation  Between  the 
Company  and  the  Public"— a  subject  to  which  he  has  paid 
much  attention.  The  speaker  pointed  out  that  business  is 
not  a  "machine" ;  the  machinery  of  business  must  be  vital- 
ized if  it  is  to  be  successful.  Continued  prosperity  must 
depend  largely  upon  the  quality  of  pleasing  which  must 
emanate  from  the  establishment.  Every  concern  is  as  big 
as  the  head  of  that  concern,  and  the  same  remark  applies 
to  the  heads  of  departments.  The  public-utility  company  has 
duties  as  well  as  rights,  and  the  duties  to  the  public  must 
be  drilled  into  employees  by  a  never-ceasing  process  of 
education  as  new  blood  is  brought   into   the  organization. 

It  should  be  the  duty  of  every  employee  to  see  that  the 
agreement  with  the  customer  is  carried  out  thoroughly. 
Mr.  Ferguson  dwelt  especially  on  the  need  of  inter-depart- 
mental courtesy,  and  pointed  out  that  very  frequently  com- 
plaints have  to  do  with  several  departments  in  a  big  organ- 
ization, and  that  if  these  departments  show  courtesy  to  one 
another  the  customer  will  be  impressed  and  will  believe 
that  the  same  courtesy  is  intended  to  be  shown  to  the 
general  public. 

What  is  called  "red  tape"  is  necessary  for  the  proper 
handling  of  the  work  in  any  department  of  a  large  industry, 
notwithstanding  the  opprobrium  which  is  generally  attached 
to  this  much-abused  expression.  Every  man  performing 
his  duty  properly  is  part  and  parcel  of  the  "red  tape." 
Inasmuch  as  this  is  true,  employees  before  criticising  the 
system  should  be  sure  that  their  own  record  is  clear. 

The  speaker  expressed  himself  as  in  favor  of  the  state 
supervision  of  public-service  companies,  and  said  that  he 
hoped  the  time  was  not  far  distant  when  Illinois  would 
have  a  state  commission  for  this  purpose.  He  said  that  the 
company  and  its  employees  should  show  by  their  acts  a 
realization  of  the  fact  that  their  privileges  have  been 
granted  by  the  people,  who  have  the  right  to  demand  an 
account  of  the  stewardship.  In  this  way  criticism  will  be 
disarmed. 

One  thing  Mr.  Ferguson  insists  upon  is  courtesy  over  the 
telephone.  He  declared  that  the  misuse  or  careless  use  of 
this  great  modern  convenience  on  the  part  of  employees  of 
public-service  companies  has  caused  much  of  the  ill  feeling 
toward  these  corporations.  One  should  school  one's  self 
to  be  patient,  polite  and  exact  over  the  telephone.  The 
speaker  illustrated  his  remarks  with  anecdotes,  and  empha- 
sized in  his  speech,  as  he  does  in  his  daily  life,  that  the 
public  should  at  all  times  be  accorded  that  courteous  though 
not  subservient  treatment  which  should  be  expected  from 
a  gentleman. 

Mr.  Louis  A.  Ferguson,  vice-president  of  the  company, 
in  the  discussion  emphasized  the  fact  that  merchandising  is 
not  nowadays  so  much  a  matter  of  price  as  of  service.  The 
service  comes  from  the  employees,  the  men  who  handle  the 
goods.  It  depends  on  personality,  and  the  man  who  de- 
velops his  personality  most  is  the  man  who  does  more  than 
is  allotted  to  him.  The  speaker  also  dwelt  on  the  great 
necessity  of  accuracy,  which  he  said  is  very  important  in 
all  departments  of  the  company's  business  and  in  its  rela- 
tion with  the  public.  At  heart  the  public  is  right  and  is 
not  really  antagonistic  to  corporations.  Several  others 
discussed  the  paper,  including  Mr.  Peter  Junkersfeld  and 
Mr.  M.  L.  Eastman.  The  latter  dwelt  on  the  need  of 
reciprocity  between  the  company  and  its  customers.  Every 
man  in  the  company,  he  said,  should  become  a  solicitor 
of  friendship  for  the  company.  In  closing  the  discussion, 
Mr.  John  W.  Ferguson  alluded  again  to  the  great  im- 
portance of  loyalty  to  the  company. 
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MEAT  SAVED  PAYS  COST  OF  ELECTRIC  COOKING. 


That  in  a  i)  11'.  li'.i;  i)f  nuitton  as  imicli  as  i,'{>  lb.  of  meat 
may  be  savoil  by  cookiiiR  in  an  electric  oven,  compared  with 
cooking  tbe  same  joint  by  gas  or  coal,  was  pointed  ont  by 
Mr.  J.  D.  A.  Cross,  Chicago,  not  long  ago. 

A  number  of  careful  and  independent  experiments  in 
England,  said  Mr.  Cross,  have  shown  that  there  is  a  shrink- 
age of  from  25  to  35  per  cent  in  the  weight  of  meat  cooked 
by  coal  or  gas,  whereas  the  same  kind  of  food  cooked  to 
the  same  degree  by  electricity  loses  only  10  or  15  per  cent 
of  its  original  weight.  Thus  it  is  conceivable  that  even  if 
coal   or  gas  cost   nothing   it   would   be  cheaper  to   use   an 

TABLE  I. — ^RESULTS  FROM  ELECTRICAL  COOKING. 


loint 


Weifiht 

Hefore 

Cooking, 

Lb.  Oz. 


Ribs  of  beef S 

Leg  of  mutton 8 

Shoulder  of  mutton I   6 

Leg  of  mutton 8 


Leg  of  mutton 
Shoulder  of  mutton 

Ribs  of  beef 

Leg  of  mutton .9 

Shoulder  of  mutton i   5 


Weight 

After 

Cooking. 

Lb.  Oz. 


ype  of 
Jven. 


Coal 

Coal 

Coal 

Gas 

Electricity 

Electricity 

Electricity 

Blectricity 

Electricity 


Loss 

of 

Weight. 

Lb.  Oz. 


Loss 
per 
Cfent. 


1 

11 

2 

11 

1 

12 

2 

4 

1 

4 

0 

10 

1 

11 

1 

7 

0 

10 

31.0 

31.7 
25.7 
28.1 
13.1 
13.1 
18.6 
15.8 
11.1 


TABLE    II. COOKING    BEEF    BY    ELECTRICITY,     COAL    AND    GAS. 


Weight 
of 

Weight  to  Be  0 

FROM  Butchers 

Cooking  Is  to  be 

^DERED 

When 
Done  by 

Saving   of   Meat    and   Money 
When  Electricity  Is  Used  In- 
stead OF 

Cooked 
Joint. 

Lb. 

Elec- 
tricity. 

Lb.  Oz. 

Coal. 
Lb.   Oz. 

5      11 

7  3 

8  9 

10  0 

11  7 

12  4 

14  5 

15  11 
17        2 

Gas. 
Lb.  Oz. 

Coal. 
Lb.   Oz.     Value. 

Gas. 
Lb.   Oz.     Value. 

4 
5 
6 
7 
8 

9 
10 
U 
12 

4  8 

5  11 

6  13 

7  9 
9       2 

10  4 

11  6 

12  8 

13  10 

5      14 

7  6 

8  13 

10  5 

11  13 

13  4 

14  11 

16  3 

17  11 

1        3     $0.28 
1        8       0.36 

1  12       0.42 

2  1        0.50 
2        5        0.56 

2      10       0.62 

2  15        0.70 

3  3        0.76 
3        8        0.84 

1        6     $0.32 

1  11        0 . 40 

2  0       0.46 
2        6       0.56 

2  11        0.64 

3  0       0.72 
3        5        0 . 80 

3  11        0.88 

4  1        0.98 

TABLE  III. — COOKING  MUTTON   BY  ELECTRICITY,  COAL  AND  GAS. 


Weight  to  Be  Ordered 

FROM  Butchers  When 

Cooking  Is  to  be  Done  by 


Weight 

of 
Cooked 
Joint. 


Saving   of   Meat   and   Money 
When  Electricity  Is  Used  In- 
stead of 


Lb. 


Elec-     ] 
tricity.        Coal. 

Lb.  Oz.    Lb.  Oz. 


12  2 

13  8 

14  14 

15  4 


Gas.  Coal.  Gas. 

Lb.  Oz.  ;  Lb.   Oz.     Value.    '  Lb.  Oz.     Value. 


$0.20 
0.24 
0.26 
0.30 
0.34 


1 

0 

$0.20 

1 

4 

0.25 

1 

8 

0.30 

1 

12 

0.36 

2 

0 

0.40 

12  8  1  14  0.38  '      2  4  0.46 

13  15    I  2  2  0.42  2  9  0.52 

15  5  2  6  0.48  2  13  0.56 

16  11  2  10  0.54  3  1  0.62 

I 


electric  oven,  since  the  loss  due  to  electric  cooking  is  so 
slight  compared  with  that  sustained  when  gas  and  coal 
ovens  are  employed. 

Table  I,  prepared  by  Mr.  K.  B.  Matthews,  an  English 
electric  heating  engineer,  shows  a  compilation  of  a  number 
of  experiments  made  with  various  kinds  of  heat  for  cooking. 

Tables  II  and  III  show  the  relative  quantities  of  meat  to 
be  purchased  in  order  to  serve  a  given  amount  when  the 
cooking  is  done  with  electricity,  coal  and  gas  respectively. 


Wiring  and  Illumination 

INDUCTION  MOTOR  WIRING. 


By  H.  B.  Foote. 

With  the  increased  application  of  induction  motors  to 
industrial  machine-  drive  it  seems  desirable  to  develop  a 
wiring  table  which  can  be  used  by  the  electrical  coiUractor 
or  motor-service  solicitor  to  enable  him  to  figure  the  in- 
stallation cost  with  the  average  length  of  run  encountered 
in  this  class  of  work.  The  author  in  the  present  article 
deals  only  with  the  squirrel-cage  type  of  motor  and  as- 
sumes the  prevailing  practice  of  using  a  starting  device  for 
motors  above  5  hp  in  rating. 

The  National  Electrical  (iode  rules  applying  to  this  class 
of  wiring  do  not  cover  the  subject  as  thoroughly  as  they  do 
direct-current  wiring,  the  reason  being  that  the  latter  has 
been  in  use  for  many  years  and  that  each  successive  issue 
of  the  code  is  merely  a  revision  of  the  previous  one.  The 
two  rules  which  govern  the  size  of  wire  to  be  used  are  as 
follows:  Rule  23^ — "Where  rubber-covered  wire  is  used 
for  the  leads  or  branches  of  alternating-current  motors  of 
the  types  requiring  large  starting  currents  the  wires  may 
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Starting   Currents   at    Full    Load   for   a    100-hp,   440-Volt    Motor. 

be  protected  in  accordance  with  Table  B  of  No.  18."  Rule 
68/i — "Fuses  must  be  so  constructed  that  with  the  surround- 
ing atmosphere  at  a  temperature  of  75  deg.  Fahr.  (24  deg. 
C.)  they  will  carry  indefinitely  a  current  10  per  cent 
greater  than  that  at  which  they  are  rated,  and  at  a  current 
25  per  cent  greater  than  the  rating  they  will  open  the  cir- 
cuit without  reaching  a  temperature  which  will  injure  the 
fuse  tube  or  terminals  of  the  fuse  block.  With  a  current 
50  per  cent  greater  than  the  rating  and  at  room  temperature 
of  75  deg.  Fahr.  (24  deg.  C.)  the  fuses  starting  cold  must 
blow  within  the  time  specified  as  follows:  0-30  amp,  one 
minute;  31-60  amp,  two  minutes;  61-100  amp,  4  minutes; 
101-200  amp,  six  minutes;  201-400  amp,  twelve  minutes; 
401-600  amp,  fifteen  minutes. 

An  induction  motor  designed  to  meet  the  best  condition 
of  normal  operation  should  have  as  low  an  impedance  as 
practicable,  but  a  motor  of  this  description  necessarily  takes 
a  very  large  current  in  starting,  this  current  being  inversely 
proportional  to  the  impedance.  This  starting  current,  there- 
fore, varies  with  the  load.  The  average  condition  met  with 
in  practice  and  considered  in  these  tables  is  100  per  cent 
load.  Under  these  conditions  the  starting  current  will  be 
about    four   times    normal   current   w^hen    a    starting   com- 


May  25,  191 2. 


ELECTRICAL    WORLD 


1 123 


pensator  is  used  and  very  close  to  five  times  normal  current 
when  the  motor  is  thrown  directly  on  the  line. 

The  accompanying  illustration  shows  curves  for  a  loo-hp, 
440-volt  motor,  started  with  100  per  cent  load  by  means  of 
a  starting  compensator,  a  starting  resistance  and  by  throw- 
ing directly  on  the  line.  These  curves  show  that  this  start- 
ing current  does  not  last  over  ten  seconds. 

It  will  be  found  by  computing  the  size  of  wire  for  any 
ordinary  length  of  run  that  the  starting  fuses  necessitate  a 
larger  wire  to  be  used  than  would  be  required  to  carry  the 
full  running  current  of  the  motor.  This  is  still  the  case 
when  advantage  is  taken  of  Rule  23^,  which  allows  rubber- 
covered  wire  to  be  fused  to  the  carrying  capacity  given  in 
Table   B.     However,   further  advantage   may  be   taken   of 

SIZE  OF  WIRE  AND  FUSES  FOR  THREE-PHASE,  220-VOLT  ANU  440- 
VOLT   MOTORS.  . 


Horse-Power. 


Full-load 
Amps. 


1 
2 
3 
4 
5 

n 

10 
m 

IS 

20 

25 
30 

35 
40 

50 

75 
100 
150 


3 

6 

9 

11 

14 

20 

27 
3i 
40 
50 
63 
75 

89 
100 

125 
185 
250 
370 


Starting 
Fuses. 


Wire  Size, 
Rubber- 
covered. 


Wire  Size, 
Weatherproof. 


10 
20 
30 
40 
SO 
60 

75 
90 
100 
140 
175 
200 

250 
275 
350 
500 
650 
1000 


14 
12 
10 
8 
8 
6 

4 
4 
3 
2 
0 
0 

00 

000 

0000 

400,000 

600,000 

1,000,000 


6 
6 
4 
2 
2 

1 

0 

00 

0000 

400,000 

600,000 


440 

VOLT. 

Horse- Power. 

Full-load 

Starting 

Wire  Size, 

Wire  Size, 

Amps. 

Fuses. 

Rubber- 
covered. 

Weatherproof. 

1 

1.5 

5 

14 

14 

2 

3 

10 

14 

14 

3 

4.5 

15 

12 

12 

4 

5.5 

20 

12 

12 

S 

7 

25 

10 

12 

7i 

10 

30  . 

10 

12 

10 

14 

40 

8 

10 

12i 

17 

45 

8 

10 

IS 

20 

50 

6 

8 

20 

25 

70 

6 

8 

25 

32 

90 

4 

6 

30 

38 

100 

3 

6 

35 

45 

125 

2 

4 

40 

50 

150 

1 

4 

50 

63 

175 

0 

2 

75 

93 

250 

00 

1 

100 

125 

325 

0000 

00 

150 

185 

500 

400,000 

0000 

Rule  68/t  because  it  will  be  found,  by  reference  to  the  start- 
ing curves,  that  the  fuses  will  carry  50  per  cent  over  their 
normal  rated  capacity  for  a  greater  length  of  time  than  the 
duration  of  the  starting  current.  From  the  foregoing  it 
will  be  seen  that  the  size  of  wire  for  any  induction  motor 
may  be  computed  by  making  the  line  fuse  equal  to  two-thirds 
of  the  starting  current  and  selecting  a  size  of  wire  having 
the  nearest  current  value  to  the  fuse,  using  the  carrying 
capacity  given  in  Table  B  of  the  National  Electrical  Code. 
There  seems  to  be  no  rule  regarding  the  fusing  of 
weatherproof  wire  which  makes  any  concession  for  this 
class  of  work,  but,  owing  to  the  fact  that  it  is  never  in- 
stalled in  conduit  and  therefore  has  a  greater  radiation,  it 
should  be  permissible  to  make  the  same  reduction  from 
Table  B  as  is  jiiade  between  Tables  A  and  B. 


The  accompanying  tables  have  been  computed  for  220- 
volt  and  440-volt  motors  on  the  above  basis.  The  maximum 
distance  from  starting  fuses  to  motor  in  industrial  plants 
is  seldom  more  than  100  ft.  For  this  distance  the  size  of 
rubber-covered  wire  given  in  the  table  will  not  produce  more 
than  I  per  cent  total  voltage  drop,  with  25  per  cent  overload 
on  the  motor.  Here  again  is  brought  out  the  fact  that  for 
lengths  of  run  up  to  500  ft.  the  starting  fuses  determine  the 
size  of  wire  required  if  the  National  Flectrical  Code  rules 
are  adhered  to.  If  fuses  were  built  to  stand  a  higher 
momentary  overload,  the  amount  of  copper  necessary  for 
this  class  of  wiring  would  be  reduced.  However,  in  the 
smaller  sizes  of  motors  it  is  well  to  have  the  wire  of  ample 
size  because  it  is  very  often  the  case  that  the  motor  is 
operated  below  its  full  rated  load,  producing  a  low  power- 
factor  and  thereby  increasing  the  current.  On  the  other 
hand,  when  installing  motors  of  100  hp  and  over  it  is  well 
to  inquire  into  the  starting  conditions  because  a  reduction 
in  the  size  of  starting  fuses  will  mean  a  considerable  saving 
in  copper. 

A  considerable  reduction  in  the  cost  of  wiring  can  be 
made,  where  the  starting  switches  are  not  too  widely  sepa- 
rated, by  placing  the  meter  on  the  primaries  of  the  trans- 
formers and  running  a  set  of  starting  leads  to  the  switches. 
This  requires  but  one  set  of  starting  fuses  and  leads  large 
enough  to  carry  the  starting  current  of  the  largest  motor,  if 
but  one  motor  be  started  at  a  time. 


DISPLAY  AND  INDIRECT  LIGHTING. 


Mr.  F.  L.  Godinez,  of  New  York,  gave  an  illustrated  talk 
upon  artificial  lighting  before  the  New  England  Section  of 
the  N.  E.  L.  A.  at  Boston  on  May  3,  about  200  being 
present.  He  pointed  out  that  increased  revenue  and  ex- 
pansion in  public  utilities  depend  upon  the  continued  satis- 
faction of  the  consumer,  and  he  emphasized  the  desirability 
of  more  severe  tests  of  appliances  by  operating  companies, 
which  are  regarded  by  the  public  at  large  as  responsible  for 
the  success  or  failure  of  all  sorts  of  apparatus  in  service. 

Taking  up  illuminating  engineering,  the  speaker  said  that 
too  often  the  public  looks  upon  the  specialilt  in  this  field 
as  a  cross  between  the  lamp  salesman  and  the  reflector 
vender.  He  criticised  the  attitude  of  utility  companies 
which  has  led  the  public  in  certain  places  to  feel  that  one 
cannot  enter  the  central-station  office  without  being  asked 
to  purchase  illuminating  equipment.  The  advertising  value 
of  new  forms  of  illumination  was  brought  out  and  Mr. 
(iodinez  vigorously  opposed  arguing  with  the  consumer  on 
the  grounds  of  economy.  He  felt  that  in  window  lighting 
the  treatment  of  the  window  is  the  vital  point.  It  is  helpful 
to  look  at  the  display  window  as  a  miniature  stage  which 
in  a  merely  nominal  space  of  time  must  attract  the  atten- 
tion of  the  passer-by.  The  advertising  value  of  concealed 
window  lighting  is  very  great.  Such  installations  tend  to 
draw  people  into  mercantile  houses  out  of  curiosity  on  ac- 
count of  the  age-long  necessity  of  looking  at  exposed  lamps 
in  windows.  It  is  well  to  avoid  polished  interior  surfaces 
in  shade  designing,  these  acting  as  distraction  factors  in 
their  influence  upon  the  public. 

Mr.  Godinez  pointed  out  that  one  of  the  chief  reasons  for 
the  success  of  indirect  lighting  was  its  difference  from  other 
kinds  of  illumination.  Originality  in  lighting  is  a  vital  fea- 
ture of  anything  beyond  ordinary  success.  Good  illumina- 
tion involves  a  study  of  physiological  and  psychological 
conditions,  architecture  and  many  other  subjects.  The 
value  of  yellow-tinted  lamps  in  reducing  eye  strain  was  em- 
phasized and  the  restfulness  of  amber  light  in  the  home 
was  touched  upon.  The  speaker  referred  again  to  the  bene- 
fits of  dull  reflecting  surfaces  and  presented  diagrams  of 
flux  distribution  showing  the  effects  of  placing  lamps  in  the 
wrong  tvpes  of  holders.     Much  trouble  in  distribution  arose 
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from  tlu-  use  of  tlic  drawn-wire  timj^stcn  hlaim-nt.  marly 
all  the  mamifactiircrs  havinj;  failed  to  allow  for  the  dis- 
tortion due  to  changes  in  loop  location  within  tiic  lamp 
l>nll)s.  'riie  ililYerence  of  a  single  foot  in  height  in  coii- 
lu'ctioii  with  a  large  fixture  for  church  lighting  on  the  in 
direct  system  is  not  infrequently  sulVicient  to  spoil  the 
dluinination  as  a  whole.  Indirect  lighting  oilers  the  central 
station  a  highly  satisfactory  revenue  on  account  of  the 
number  and  size  of  units  required.  The  number  of  auxili- 
ary appliances  is  rcducetl,  tending  to  decrease  the  wiring 
investment,  and  shadows  can  l)e  better  controlled. 


DO  LAMPS  "OVERSHOOT"    IN  CANDLE-POWER? 


By  Evan  J.  Edwarus. 
The  question  of  so-called  "overshooting  of  candle-power" 
has  been  the  subject  of  much  discussion  since  the  advent 
of  the  metal-filament  lamp.  Many  writers  refer  to  this 
phenomenon  as  one  which,  without  question,  exists;  others 
have  expressed  a  doubt  as  to  its  existence,  and  a  few 
have  argued  that  no  such  thing  as  overshooting  of  candle- 
power  can  take  place.  The  fact  that  the  question  has  little 
bearing  on  the  practical  operation  of  lamps  probably 
accounts  for  its  being  unsettled  to-day. 

Theoretically  there  can  be  no  overshooting  of  tempera- 
ture when  the  voltage  across  the  lamp  is  maintained 
constant,  provided  the  resistance  changes  are  coincident 
with  changes  in  temperature.  Resistance  measurements 
made  by  Mr.  Conner  and  the  writer,  reported  in  the  Elec- 
trical World,  Aug.  19,  191 1,  indicate  that  these  changes  are 
coincident;  at  least  there  is  no  indication  that  they  are  not, 
even  under  the  rapid  changes  of  a  60-cycle  circuit.  Since 
the  phenomenon  of  overshooting,  as  reported,  involved  a 
time  element  of  a  much  greater  magnitude  than  one  cycle 
on  60-cycle  power,  it  is  obvious  that  overshooting  cannot  be 
explained  on  the  grounds  of  a  lag  of  resistance  behind  tem- 
perature. 

Proving  that  a  lamp  which  has  a  constant  potential  ap- 
plied across  its  terminals  does  not  overshoot,  of  course, 
does  not  prove  that  there  can  be  no  condition  in  a  supply 
circuit  which  will  bring  about  an  initial  excess  temperature. 
But  there  is  plenty  of  evidence  to  show  that  the  phenomenon 
which  has  been  called  overshooting  as  applied  to  intensity 
is  in  most  cases  an  illusion.  In  the  first  place,  a  lamp  which 
is  placed  on  a  special  circuit,  the  voltage  of  which  is  known 
to  remain  strictly  constant,  appears  to  overshoot  in  intensity 
exactly  the  same  as  it  does  on  the  ordinary  circuit.  Again, 
a  carbon  lamp  which  is  forced  to  flash  up  to  full  brilliancy 
'quickly  by  impressing  a  high  voltage  seems  to  overshoot  its 
normal  intensity  the  same  as  do  the  metal  lamps  at  normal 
voltage.  Also,  a  metal-filament  lamp  with  the  voltage  re- 
duced to  the  point  which  will  give  the  same  interval  of  time 
to  come  to  final  brilliancy  as  the  carbon  lamp  at  normal 
voltage  gives  no  appearance  of  overshooting.  Even  a  con- 
stant light  source  when  very  quickly  uncovered  before  a 
dark  adapted  eye,  seems  to  fiash  above  its  subsequent  value. 

The  time  from  closing  the  circuit  till  the  filament  reaches 
full  brilliancy  is  essentially  the  same  for  all  sizes  of  fila- 
ments of  a  given  material  with  a  voltage  which  will  result 
in  the  same  final  temperature.  This  fact  may  be  very 
easily  demonstrated  by  connecting  a  number  of  lamps  of 
various  sizes,  and  all  of  the  same  rated  voltage,  in  parallel 
and  flashing  them  on  and  ofif.  The  interval  of  time  between 
closing  the  circuit  and  final  brilliancy  may  be  varied  at 
\\'\\\  by  changing  the  impressed  voltage.  When  the  interval 
is  made  less  than  a  critical  value  of  something  like  0.2 
second  the  intensity  seems  to  "overshoot"  regardless  of  the 
filament  material,  resistance  characteristic,  condition  of  the 
vacuum,  or  in  fact  anything  else  except  those  things  which 
afifect  vision,  such  as  previous  adaptation,  contrast  with  sur- 
rounding objects,  etc.     Iinpressing  double  voltage  on  a  car- 


bon lamp  is  a  simple  and  convincing  experiment  to  show 
that  the  appearance  of  so-called  "overshooting  of  candle- 
power"  is  not  confined  to  metal  lamps  having  low  coM 
resistance. 

The  writer  some  time  ago  made  photographic  observa 
tions  on  various  sizes  of  tungsten-filament  lamps  with 
various  circuit  conditions  and  found  no  evidence  that  the 
luminous  intensity  overshot  its  normal  value.  He  found 
later  that  Mr.  M.  Luckiesh,  a  recent  contributor  to  the 
lilcclrical  World,  had  made  a  similar  investigation  (not  pul)- 
lished,  but  referred  to  by  permission).  Mr.  Luckiesh's  ex 
periments  also  forced  the  conclusion  that  the  luminous  in- 
tensity approaches  its  final  value  without  exceeding  it. 

The  writer  cannot  but  believe  that  the  published  experi- 
mental results  which  show  overshooting  represent  some 
extraordinary  conditions  rather  than  the  usual. 


RECENT  TELEPHONE   PATENTS. 


SWITCHBOARD     CIRCUIT     SYSTEM. 

A  patent  has  been  granted  to  Mr.  H.  G.  Webster,  of  Chi- 
cago, for  a  two-wire  multiple  common-battery  system.  In 
this  system  the  line  relay  is  differentially  wound  as  shown 
in  Fig.  I.  When  a  call  is  originated  by  closing  the  circuit 
of  the  line,  current  flows  through  a  circuit,  including  one 
winding  of  the  line  relay,  from  the  battery  and  ground 
connections  at  the  lower  end  of  the  cut-off  relay.  The  line 
relay  responds  and  lights  the  line  lamp.     When  an  operator 


Fig.    1 — Telephone- Exchange    System. 

responds  by  plugging  in  with  the  left-hand  or  answering 
plug,  the  cut-off  relay  operates,  thus  locking  itself  through 
its  upper  contact.  The  battery  for  this  and  for  the  line  is 
supplied  through  the  cord  supervisory  control  relay.  The 
line  circuit  is  completed  through  the  grounded  relav  of  the 
cord  circuit.  The  differential  action  releases  the  line  relay. 
On  the  calling  cord  during  ringing  the  cut-oft'  relay  is 
maintained  by  an  auxiliary  battery  connection  made 
through  an  inner  contact  of  the  ringing  key.  This  patent 
has  been  assigned  to  the  Kellogg  Switchboard  &  Supply 
Company. 

NEW    DESK    SETS. 

Mr.  C.  C.  Blackham,  of  Bridgeport,  Conn.,  has  patented 
a  new  form  of  desk  stand.  The  usual  base  and  vertical 
body  tube  are  provided,  but  the  tube  is  capped.  There  is 
mounted  in  this  tube  a  horizontal  journal  in  which  turns 
a  pin  which  carries  a  specially  shaped  bracket  to  which  are 
secured  both  transmitter  and  receiver.  The  bracket  takes 
the  form  of  the  letter  "J,"  the  receiver  being  mounted  at 
the  top  and  the  transmitter  on  the  curved  end.  The  arm  is 
so  attached  to  the  pin  that  the  transmitter  end  is  heavier. 
A  cam  is  secured  to  the  pin  so  that  when  the  bracket  is 
moved  from  the  vertical  position  to  one  approaching  45  deg., 
which  corresponds  to  a  convenient  angle  for  the  transmitter 
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and  a  proper  position  of  transmitter  mouthpiece  and  re- 
ceiver for  use,  the  talking  connections  will  have  been  es- 
tablished by  the  action  of  the  cam  upon  the  switch  springs. 

The  desk  set  invented  by  Mr.  R.  A.  Boniventure,  of  New 
York  City,  also  has  a  special  bracket,  but  in  this  case  the 
bracket  carries  the  receiver  only,  the  transmitter  being 
mounted  as  usual  at  the  top  of  the  upright.  An  auxiliary 
upright  is  so  mounted  that  it  will  pass  between  the  prongs 
of  the  switch  hook. 

This  upright  is  clamped  in  a  stationary  position,  but 
It  carries  within  a  second  upright  which  is  surmounted  by  a 
clamp,  to  which  the  horizontal  receiver  arm  is  connected. 
The  arm,  clamp  and  auxiliary  upright  can  turn  together 
about  a  vertical  axis.  Secured  to  the  auxiliary  upright  is  a 
stud  which  projects  through  a  slot  in  the  stationary  upright 
at  the  height  of  the  hook  switch  lever.  When  the  hori- 
zontal receiver  arm  is  parallel  to  the  face  of  the  trans- 
mitter the  hook  switch  is  driven  down,  as  this  is  the  position 
of  non-use.  When  the  receiver  arm  is  pulled  around  to  a 
position  of  approximately  right  angles  to  the  face  of  the 
transmitter  so  that  the  receiver  will  be  presented  to  the  ear 
at  the  same  time  that  the  lips  approach  the  transmitter  the 
projecting  stud  travels  upward  in  its  slot,  permitting  the 
hook  switch  to  rise. 

IMPROVED  RECEIVER. 

it  has  been  for  many  years  the  general  practice  to  make 
the  casing  of  telephone  receivers  of  hard  rubber  or  of  some 
composition  of  similar  mechanical  and  insulating  proper- 
ties. There  has,  however,  been  developed  recently  a  metal- 
shell  receiver,  the  parts  of  the  shell  being  formed  out  of 
sheet  metal.  It  is  with  such  a  receiver  that  a  patent  re- 
cently issued  to  Mr.  W.  W.  Dean,  of  Elyria,  Ohio,  is  con- 
cerned. This  patent  specifically  covers  the  insertion  of 
auxiliary  metal  rings  at  the  point  where  the  cap  and  shell 
screw  together.  The  rings  are  properly  threaded  so  as  to 
engage,  the  threads  of  the  one  being  internal  and  of  the 
other  external.  The  internally  threaded  ring  is  arranged 
to  slip  within  the  flange  of  the  cap  piece,  the  edge  of  the 
flange  then  being  spun  over  to  secure  the  ring.  Similarly 
the  end  of  the  shell  is  reduced  in  size  so  as  to  slip  within 
the  externally  threaded  ring  and  the  projecting  edge  of  the 
shell  is  then  spun  over  outward  to  secure  this  ring.  This 
])atent  is  assigned  to  the  Dean  Electric  Company. 

TRANSMITTER. 

A  patent  granted  to  Mr.  M.  Moloney,  of  Christchurch, 
X'ew  Zealand,  describes  a  special  form  of  transmitter.  This 
:s  shown  in  section  in  Fig.  2.  It  will  be  noted  that  the  main 
granule  chamber  lies  immediately  behind  the  diaphragm. 
This  chamber  is  formed  by  the  diaphragm,  a  carbon  ring 
of  special  section  which   forms  the  body  walls  and  a  rear 
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Fig.    2 — Telephone    Transmitter. 

carbon  washer  with  a  central  perforation.  The  body  ring 
and  the  carbon  washers  are  secured  to  a  metal  support  by 
means  of  the  insulating  clamping  ring  shown,  and  insula- 
tion is  inserted  between  the  carbon  washer  and  the  metal 
support.  The  metal  support  is  cup-shaped  and  has  a  cup- 
shaped  carbon  linei;  which  in  turn  supports  numerous  radial 


inwardly  projecting  carbon  pencils  which  are  similarly 
pointed.  These  points  lie  on  a  circle  so  that  they  may  form 
a  common  support  for  the  grooved  carbon  stud  as  shown 
in  the  figure.  The  rear  end  of  this  carbon  stud  attaches  to 
a  conducting  supporting  rod  while  the  front  face  is  ex- 
tended to  form  a  cone  as  indicated.  Upon  this  cone,  against 
the  face  of  the  stud,  is  mounted  a  carbon  washer  which 
just  fits  the  bore  of  the  cup  liner,  while  the  stud  itself  just 
fits  the  perforation  of  the  washer  which  forms  the  rear 
wall  of  the  granule  compartment.  These  fits  are  so  ar- 
ranged that  space  is  left  between  these  washers,  which  is 
filled  with  carbon  granules.  The  space  about  the  point  of 
the  stud  in  the  granule  compartment  is  also  filled  with  car- 
bon granules.  The  point  of  the  stud  just  clears  the  dia- 
phragm. The  shell  of  the  transmitter  forms  one  battery 
pole  and  the  current  has  several  paths,  one  from  the 
diaphragm  through  the  main  body  of  granules  to  the  point 
of  the  stud,  one  through  the  granules  to  the  rear  washer, 
thence  to  the  cup  liner  and  metal  cup.  Again  a  side  path 
is  furnished  from  the  body  of  the  stud  to  the  pencils  and 
thence  to  the  cup.  There  is  again  the  direct  connection 
from  the  stud  to  its  conducting  support. 

METERING  SY.STEM. 

A  patent  granted  to  Mr.  G.  Grabe,  of  Nikolassee,  Ger- 
many, and  assigned  to  the  Siemens-Halske  company,  de- 
scribes a  metering  system  for  counting  completed  connec- 
tions with  an  automatic  system.  The  principal  object  is 
to  arrange  the  apparatus  so  that  the  completion  of  a  call 
as  evidenced  will  cause  the  meter  to  operate  before  the  dis- 
connection apparatus.  The  system  is  worked  out  for  a 
particular  type  of  apparatus  and  involves  auxiliary  relays 
for  controlling  the  registering  of  the  meter  and  the  follow- 
ing restoration  of  the  selectors. 

CALLING    SYSTEM. 

It  is  sometimes  desirable  to  arrange  party  lines  so  that 
stations  may  signal  each  other  without  signaling  the  central 
operator  and  vice  versa.  Such  is  the  system  patented  by 
Mr.  H.  F.  Joeckel,  of  Camp  Point,  111.  The  central  office 
drop  is  operated  by  current  over  a  complete  metallic  circuit, 
while  the  subscribers'  stations  are  signaled  over  a  grounded 
circuit.  A  key  at  each  station  serves  to  connect  the  hand 
generator  to  either  the  metallic  or  grounded  circuit  as 
desired. 


Letters  to  the  Editors 


HIGH-SPEED,   UNIFLOW   STEAM  ENGINE. 


To  the  Editors  of  Electrical  World: 

Sirs: — It  is  only  fair  to  all  your  readers  to  say  to  them 
that  the  high-speed,  uniflow  steam  engine  built  by  Messrs. 
Browett.  Lindley  &  Company  and  described  in  your  issue 
of  April  13  is  covered  by  and  manufactured  under  no  less 
than  thirteen  of  my  patents.  I  should  be  glad  if  you  would 
publish  a  note  to  this  effect. 

Manchester,  England  Tohn  Davidson. 


WIRELESS- TELEGRAPHY  STANDARDIZATION. 


To  the  Editors  of  Electrical  World: 

Sirs  : — Referring  to  the  editorial  in  your  issue  of  May  4 
on  wireless-telegraphy  standardization,  may  I  take  an  ex- 
ception to  the  statement  that  transmitting  outfits  are  rated 
■in  power  input?  The  Telefunken  Company,  including  the 
American  company,  has  been  rating  its  tests  for  some  time 
in  terms  of  power  delivered  into  the  antennas,  which  rating 
is  guaranteed  for  a  prescribed  form  of  antennas. 

Nezv  York.  W.  V.  Hensgen. 


Iii6 


ELECTRICAL    WORLD 


Vol..  59,  No.  21. 


Digest    of   Current   Electrical   Literature 

\I1.SIR\(   IS  OK   nil    IMPOKIVM    ARTICLES  .\IM»t.\RING  IN  THE  ELECTRICAL  I>EKIODICAI.  I'RIiS.S  OK  THE  WORLD 


(iciK'iulors,  Motors  and    rraiislormers. 

Standardization  Rules. — A  complete  scl  of  illiistraicd 
standardization  rules  for  dynamo-electric  machines  and 
transformers  which  are  to  be  discussed  and  voted  upon  at 
the  next  general  convention  of  the  German  Association  of 
Electrical  Engineers,  which  is  to  be  held  in  Leipzig  from 
June  4  to  8.  Definitions  are  first  given.  "Wechselstrom" 
comprises  both  single-phase  current  and  polyphase  currents; 
"Drehstrom"  is  interlinked  three-phase  current.  Rules  are 
given  on  the  statements  to  be  printed  on  the  name  plates  of 
the  machines,  together  with  regulations  as  to  commutation, 
temperature  increase,  overload,  insulation,  efficiency,  and 
voltage  variations.  For  new  installations  and  for  price  lists 
it  is  recommended  that  the  following  values  of  frequency, 
speed  and  voltage  should  be  chiefly  considered.  The  fre- 
quency should  be  fifty.  I'he  speed  should  be  arranged 
according  to  the  following  table: 


core  of  special  composition.  Nearly  all  manufacturers  make 
the  shells  of  their  flame  carbons  from  a  high-grade  "soot" 
mixture.  The  differences,  therefore,  lie  in  the  composition 
of  the  core  and  the  mechanical  design  of  the  electrode.  By 
design  is  meant  tlie  ratio  between  the  diameters  of  the 
electrode  and  the  core  and  the  diameter  of  the  electrode 
intended  for  a  certain  current,  etc.  The  diameter  of  the 
core  in  an  electrode  used  as  a  positive  in  a  direct-current 
lamp  is  considerably  larger  than  that  of  an  electrode  used  as 
a  negative.  Standard  flame  electrodes  may  be  divided  into 
two  classes,  namely,  large-core  flame  electrodes  and  small- 
core  flame  electrodes.  The  diameter  of  the  core  in  the 
large-core  electrodes  is  one-half  the  outer  diameter  of  the 
electrode;  its  area  is,  therefore,  one-quarter  of  the  total 
area.  In  the  small-core  electrode  the  core  diameter  is  one- 
third  and  the  area  of  the  core  one-ninth.  In  order  to  re- 
duce the  resistance  of  long  electrodes  they  are  either  copper 


NUMBER  OF   POLES  FOR 

ALTERNATING 

CURRENT. 

2 

4 

6 

8 

10 

12             16 

20 

24 

28 

32 

36          40 

48 

56 

64 

72 

83 

80 

Number  of  revolutions  of  generators,  synchronous 
motors,  unloaded  induction  motors  or  direct-cur- 
rent motors 

3000 

1500 

1000 

750 

600 

1 

500   1   3  75 

300 

250 

214 

1  88 

166       150 

125 

107 

94 

75 

The  voltage  of  direct-current  motors  should  be  no  or  220 
or  440  or  500  or  750  volts.  The  voltage  of  single-phase  and 
polyphase  motors  and  the  primary  voltage  of  transformers 
should  be  120  or  220  or  380  or  500  or  1000  or  2000  or  3000 
or  5000  or  6000  volts. — Elek.  Zeit.,  May  2,  1912. 

Motor  Design. — K.  Pichelmayer. — A  review  of  the  great 
changes  which  have  come  about  during  the  last  ten  years  in 
the  design  of  dynamo-electric  machinery  on  account  of 
the  greatly  increased  speed,  especially  since  the  introduction 
of  the  steam  turbine,  and  on  account  of  the  greatly  in- 
creased output  rating  of  single  machines.  These  develop- 
ments have  necessitated  the  use  of  commutation  poles  on 
direct-current  machines.  In  the  competition  between  dif- 
ferent types  of  single-phase  alternating-current  motors  the 
series  motor  has  proved  superior  to  the  repulsion  motor, 
especially  for  large  outputs.  The  use  of  induction  motors 
has  increased  enormously,  and  a  satisfactory  method  of 
speed  regulation  of  large  induction  motors  has  been  found 
in  their  concatenation  with  small  commutator  motors. — 
Zeit.  d.  Oester.  Ing.  u.  Arch.  Ver.,  Feb.  9,  1912;  abstracted 
in  La  Lumiere  Elec,  May  4,  1912. 

Heating  of  Electric  Machines. — F.  Niethammer. — A 
mathematical  article  giving  formulas  for  the  heat  conduct- 
ance in  electric  machines  and  the  losses  of  heat  to  the  out- 
side, together  with  numerical  values  of  the  coefficients 
which  occur  in  these  formulas. — Elek.  Kraft,  u.  Bahnen, 
March  4,  1912. 

Collecting  Current. — J.  E.  Noeggerath. — An  illustrated 
article  on  methods  of  collecting  current  with  special  refer- 
ence to  high-speed  unipolar  machines. — Elek.  Krafthet.  u. 
Bahnen,  Feb.  14  and  24,  1912. 

Lamps  and  Lighting. 

Yellow  Flame  Arc  Lamps. — M.  Solomon. — An  illustrated 
paper  presented  before  the  Birmingham  Section  of  the 
(British)  Institution  of  Electrical  Engineers.  The  flame- 
arc  lamp  electrodes  originally  patented  by  Bremer  were 
solid  in  form,  being  made  from  a  homogeneous  mixture  of 
carbon  and  coloring  material.  The  standard  flame  elec- 
trode in  use  to-day  is  simply  a  carbon  cylinder  having  a 


plated  on  the  surface  or  receive  a  special  metal  core.  The 
latter  method  is  now  becoming  universal,  the  increased  con- 
ductivity being  obtained  by  threading  a  brass  or  zinc  wire 
the  length  of  the  electrode  and  turning  its  upper  end  down 
the  side  of  the  electrode,  so  that  there  may  be  direct  elec- 
trical contact  between  the  lamp-holder  and  the  wire.  The 
wire  is  run  in  a  separate  channel.  Fig.  i  shows  on  an  en- 
larged scale  the  cross-section  of  a  large-cored  and  a  small- 
cored  electrode  provided  with  this  separate  channel,  and  it 
will  easily  be  realized  that  the  formation  of  this  small 
hole  increases  the  cost  of  tools  and  the  difficulty  of  pressing 
the  electrodes,  and  thus  raises  their  cost.  The  advantages 
gained  are,  however,  considerable.  For  the  sake  of  high 
efficiency  the  core  is  impregnated  with  fluoride,  about  50 
per  cent  being  the  usual  percentage.  The  golden-yellow 
arc  is  obtained  from  calcium  fluoride,  the  white  arc  from 
cerium  fluoride,  and  the  red  arc  from  strontium  fluoride. 


Large   core  Small    core 

Fig.   1 — Cross-Section   of   Metal-Cored   Flame   Carbons. 

In  all  cases  the  core  is  made  by  mixing  finely  ground  carbon 
and  fluoride  with  a  solution  of  potassium  silicate  and  press- 
ing this  mixture  into  the  core  canal  of  the  electrode  and 
drying  at  a  suitable  temperature.  The  secret  of  successful 
coring  lies  more  in  the  composition  of  the  silicate  solution 
used  than  in  anything  else,  as  potassium  silicate  is  a  very 
indefinite  compound,  the  alkalinity  of  which  may  vary  over 
wide  limits.  The  additional  efficiency  due  to  the  flame-pro- 
ducing material  in  the  negative  electrode  is  only  slight  and 
is  accompanied  by  a  decrease  in  the  steadiness  of  the  arc. 
Hence  it  has  become  common  practice  to  use  ordinary  core 
in  the  negative  electrode  for  direct-current  arcs.  Hence, 
besides  large-core  flame-cored  electrodes  and  small-core 
flame-cored  electrodes,  the  author  distinguishes  as  a  third 
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group  small-core  ordinary-cored  electrodes.  In  a  special 
electrode  of  Blondel  a  very  large  central  core  is  used  with 
a  very  thin  outer  shell  of  pure  carbon.  In  a  14-nini  elec- 
trode the  core  is  9  mm  in  diameter  and  occupies,  therefore, 
nearly  one-half  of  the  area.  The  percentage  of  fluoride 
can  be  increased  in  the  Blondel  core  to  60  per  cent,  or 
even  more,  when  a  very  distinct  gain  in  efficiency  is 
obtained.  The  core  of  the  Blondel  electrode  is  of  different 
composition  from  the  standard  Hame  core,  containing  in 
addition  to  tiic  fluoride  and  silicate  a  certain  percentage  of 
borates.  The  author  gives  data  on  the  rate  of  consumption 
of  electrodes  and  the  steadiness  of  the  arc  and  gives  the 
results  of  candle-power  measurements  in  the  form  of  curves 
from  different  flame-arc  lamps. — London  lilcctrician.   May 

Temperature  of  Filai)uiil  and  Specific  Fozver  Consump- 
tion.— M.  VON  PiRANi  AND  A.  R.  Meyer. — An  account  of  an 
investigation  carried  out  at  the  lamp  works  of  the  Siemens 
&  Halske  Company.  I'^or  tungsten,  tantalum  and  carbon 
tables  are  given  wliich  show  the  relation  between  watts  per 
candle  and  black-body  temperature  and  true  temperature  of 
the  filament.  The  tests  were  made  on  lamps  which  had 
been  burning  for  100  hours  or  more  so  that  no  further 
aging  was  to  be  expected.  I'^or  the  same  materials  the 
candle-powers  per  square  millimeter  are  given  for  a  wide 
temperature  range  and  are  compared  with  candle-powers 
per  square  millimeter  of  a  black  body.  From  the  surface 
brightness  of  the  black  body  the  effective  wave-length  of 
white  light  in  the  temperature  range  under  discussion  is 
found  to  be  0.586  ix. — Elek.  Zcit.,  May  2,  1912. 

Color  Correction  in  Mercury-Vapor  Lamps. — A  note  on 
a  new  method  of  compensating  for  the  lack  of  red  rays  in 
the  light  emitted  from  a  mercury-vapor  lamo  which  is  due 
to  Dr.  von  Recklinghausen,  of  Paris,  and  depends  for  its 
operation  on  the  principle  of  fluorescence.  An  alcoholic 
solution  of  rliodamine  is  employed  for  this  purpose,  to 
which  other  substances  are  added  to  counteract  its  in- 
stability under  the  action  of  light.  This  solution  is  spread 
over  a  paper  surface  which  is  used  as  a  reflector.  In  this 
way  a  white,  and  even  slightly  rose-colored,  light  can  be 
obtained  from  the  lamp.  With  a  lamp  arranged  in  this 
fashion  it  is  noticed  that  the  colors  of  various  fabrics  show 
no  change  when  compared  in  daylight,  and  in  this  respect 
a  much  better  result  is  obtained  than  with  the  metallic- 
filament  lamp. — London  Electrician.  May  3,  191 2. 

Train  Lighting. — C.  Toone. — A  brief  description  of  the 
cost  of  train  lighting  by  gas  or  different  methods  of  electric 
lighting.  The  author  concludes  that  dynamo  lighting  is 
always  i^rcferable  to  storage-battery  lighting  for  trains,  and 
that  the  former  will  usually  show  a  greater  or  less  economy 
over  ordinary  incandescent  gas  lighting. — London  Hlec. 
Rc7'ien\  May  3,  19 12. 

Generation,  Transmission  and  Distribution. 

.'izvedisli  U'ater-Pozver  Plant. — .\  fully  illustrated  descri]) 
lion  of  the  large  station  at  Porjus.  in  Lapland,  which  is  one 
of  the  power  stations  now  in  course  of  construction  by 
the  Swedish  government.  It  is  intended  in  the  first  in- 
stance to  supply  energy  needed  in  connection  with  the  elec- 
trification of  the  Kiruna-Riksgransen  railway,  but  it  will 
also  prove  an  important  factor  in  the  metallurgical  industry. 
The  climatic  conditions  are  exceptional;  in  the  course  of 
the  present  winter  the  thermometer  at  Porjus  has  been 
down  to  as  low  a  figure  as  — 57  deg.  C.  The  first  stage  of 
the  development  of  the  power  station  will  be  50,000  hp. 
The  electric  plant  comprises  three  single-phase  generators, 
each  with  a  maximum  rating  of  10,500  kva,  and  three  three- 
phase  generators,  each  with  a  continuous  capacity  of  10.800 
kva.  One  of  the  single-phase  generators  and  one  of  the 
three-phase  generators  will  be  mounted  on  the  same  turbine 
shaft  and  will  form  a  reserve.  Some  data  are  given  on 
the  cost  of  the  erection  of  the  plant  and  the  transmission 
line. — London  Engineering.  May  3.  1912. 


Norwegian  Water  Power  Plant. — V.  Marguerre. — The 
first  part  of  a  fully  illustrated  description  of  the  Rjukanfos 
water-power  plant  in  Norway,  which  has  been  erected 
especially  for  the  fixation  of  atmospheric  nitrogen.  'I  here 
are  ten  turbine-driven  alternators  of  17,000  kva  rating,  with 
a  power-factor  of  0.6,  the  emf  being  from  10.000  to  11,000 
and  the  frequency  50  cycles.  Nine  of  the  ten  generators  are 
built  in  two  halves,  each  generating  8,500  kva.  The  two 
halves  can  operate  separately  or  can  be  operated  in  parallel. 
The  construction  of  the  various  generators  is  described  in 
detail. — La  Lumicre  Llec,  May  4,  1912. 

Szviss  Water-Power  Plant. — Idei.bergek. — A  description 
of  the  Albuls  plant,  which  contains  eight  generators,  each 
of  2500  kva  rating.  Energy  is  transmitted  to  the  city  of 
Zurich  over  a  distance  of  136  km,  or  82  miles,  by  means  of 
three-phase  circuits  at  46,000  volts  with  a  frequency  of  50 
cycles. — Elek.  Kraftb.  u.  Bahnen,  March  14,  191 2. 

Textile  Industry. — O.  Reiniiardt. — The  first  part  of  an 
illustrated  article  on  the  use  of  electric  motors  in  the  textile 
industry.  The  author  shows  that  the  question  of  transmis- 
sion losses  is  of  no  account  either  for  or  against  the  electric 
drive,  but  that  the  decisive  elements  are  the  increase  and 
improvement  of  the  output.  The  author  begins  to  discuss 
the  various  machines  used  in  the  textile  industry  and 
methods  of  driving  them  by  electric  motors. — Elek.  •  u. 
Masch.  (Vienna),  May  5,  1912. 

Electric  Motors  in  Steel  Plant. — E.  Eichel. — A  descrip- 
tion of  the  electric  equipment  of  the  United  States  Steel 
Corporation's  plant  at  Gary,  Ind.,  with  special  reference  to 
the  power  plant  and  the  electric  driving  of  the  rolling  mill. 
—Elek.  Kraftb.  u.  Bahnen.  Feb.  24,  1912. 

Traction. 

Electrolysis  from  Stray  Currents. — Geppert  a.vd  Liese. — 
.An  illustrated  article  on  the  troubles  which  have  been  ex- 
perienced in  tile  city  of  Karlsruhe  in  Germany  with  destruc- 
tion of  gas  and  water  pipes  by  electrolysis  due  to  stray 
currents  from  the  rails  of  tramways.  It  is  pointed  out  that 
a  gas  or  water  pipe  will  be  destroyed  at  any  place  where 
electric  current  passes  out  of  the  pipe  into  the  surrounding 
earth.  It  is  not  being  destroyed,  but  is  being  protected  on 
the  contrary,  at  all  places  where  current  enters  the  pipe 
from  the  earth.  The  protective  method  adopted  at  Karls- 
ruhe is  based  on  this  principle.  At  places  where  there 
would  be  danger  for  gas  pipes  or  water  pipes  electrodes  are 
placed  in  the  earth  in  the  neighborhood  of  the  pipes  and 
these  electrodes  are  connected  to  the  positive  pole  of  a  low- 
voltage  generator  or  storage  battery,  while  the  pipe  to  be 
protected  is  itself  connected  with  the  negative  pole.  In  this 
way  electric  current  is  forced  to  enter  the  pipe  from  the 
earth  so  that  anodic  destruction  of  the  pipe  is  impossible. 
The  power  consumption  is  insignificant.  The  method  is 
stated  to  have  proved  very  satisfactory  and  its  use  is  to  be 
extended.— /:/f;t.  Kraftb.  u.  Bahnen,  Feb.  14.  1912. 

Berlin. — The  complete  official  report  on  the  proposed  elec- 
tric ojjeration  of  the  Berlin  city  and  suburban  railroads 
(Stadt-,  Ring-  und  X'orortbahn).  Locomotives  will  be  used 
instead  of  motor  cars.  In  rush  hours  the  trains  will  cin- 
sist  of  thirteen  passenger  cars  with  an  electric  locomotive 
at  each  end.  Single-phase  current  is  to  be  used  at  15.000 
volts  with  a  frequency  of  16^  cycles. — Elek.  Kraftb.  u. 
Bahnen,  April  4,  1912. 

Electrification  of  Trunk  Railroads.— W.  Reich ei..—.\ 
continuation  of  his  long  serial  dealing  with  recent  develop- 
ments in  trunk  railroad  electrification  in  Austria.  Germany 
and  Sweden.— Elek.  Kraftb.  u.  Bahnen.  March  4,  1912. 

Bernina  Road. — Tii.  Koi.r.ER. — Continuation  and  conclu- 
sion of  the  detailed  illustrated  description  of  the  electrical 
equipment  of  the  Bernina  Railroad.  The  present  instal- 
ments deal  with  the  converter  substations,  with  the  line  con- 
struction and  the  rolling  stock. — Elek.  Kraftb.  u.  Bahnen. 
Feb.  14  and  24,  1912. 

Wiesbaden. — Bcrlit. — .\n    illustrated    descrii)tion    of    the 
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t'Icotric  equi])nK-iit  ol  luo  .siil)url);ui  trolley  road.s  in  \\  ics- 
1>;i(Umi.  TIu'  oU'ctrc) mayuclic  track  brake  is  used.  I'lie 
trailer.s,  uliicli  arc  of  a  particularly  li^lit  construction  (jm 
account  ol  the  heavy  j^railes,  arc  ecjuipped  willi  cinerj^ency 
brakes  with  storajjc  batteries. — Iili-h\  Kniftb.  u.  Ihihncn. 
March   14.  i()ij. 

Installations,  Systems  and  Appliances. 

Domestic  lincniy  Rate. — A  discussion  of  possibiHlics  of 
devising  an  attractive  rate  for  residences  whicli  would  en- 
courage more  e.xtendeil  use  of  electric  lighting.  Mention  is 
made  of  the  rate  reconmiended  by  the  rate  conmiittec  of 
the  National  Electric  Ligiit  Association,  according  to  which 
the  number  of  active  rooms  in  the  house  is  nuiltiplicd  by  a 
ccrt.iin  number  of  kilowatt-hours,  which  gives  the  number 
of  kilowatt-hours  the  consumer  must  use  before  he  exceeds 
the  first  portion  of  the  bill.  All  energy  used  up  to  and 
including  the  first  portion  is  billed  at  a  certain  rate  and  the 
remainder  or  second  portion  at  a  much  lower  rate.  Warrel- 
mann  in  Potsdam,  Germany,  has  devised  a  rate  which  is 
quite  similar  in  principle.  There  are  two  rates — a  funda- 
mental flat  rate  and  an  additional  rate  of  2.5  cents  per 
kilowatt-hour.  The  novel  feature  is  the  method  of  deter- 
mining the  fundamental  flat  rate.  This  is  based  on  the 
number  of  rooms  in  the  residence,  the  consumers  being 
divided  into  classes  accordingly.  For  each  class  the  rate 
is  so  chosen  that  the  bill  would  be  exactly  the  same  as  in 
former  years  if  the  kilowatt-hours  consumed  remained  the 
same.  From  the  bills  for  the  last  year  the  number  of  kilo- 
w-att-hours  consumed  are  taken  and  the  charge  is  cal- 
culated as  if  2.5  cents  had  been  paid  per  kilowatt-hour.  Of 
course,  the  real  charge  has  been  greater.  Now,  the  differ- 
ence between  the  real  charge  that  has  been  paid  and  the 
charge  calculated  at  2.5  cents  per  kilowatt-hour  is  the 
fundamental  charge  of  the  new  rate.  For  all  kilowatt- 
hours  consumed  an  additional  rate  of  2.5  cents  per  kilowatt- 
hour  is  charged.  If  the  consumer  w'ould  use  exactly  as 
many  kilowatt-hours  as  before,  he  would,  therefore,  pay 
just  as  much  as  heretofore.  But,  as  the  kilowatt-hour  costs 
only  2.5  cents,  he  will  now  use  more  than  heretofore.  It 
is  thought  that  the  Potsdam  rate  encourages  consumption 
to  a  greater  extent  than  does  the  rate  of  the  National 
Electric  Light  Association. — Elek.  Zeit.,  May  2,  1912. 

Insulating  Materials. — H.  Passavant. — A  long  report  on 
the  work  of  the  committee  on  insulating  materials  of  the 
German  A.ssociation  of  Electrical  Engineers.  The  scope  of 
the  investigation  was  restricted  for  the  present  to  operating 
emfs  not  above  500  volts  and  to  tests  of  artificial  insulating 
materials  which  consist  essentially  of  inorganic  substances 
with  organic  binding  materials.  The  scope  of  the  tests 
was  very  broad,  however,  including  mechanical  tests, 
chemical  and  physical  examination  and  electrical  tests.  The 
former  two  tests  were  carried  out  by  the  German  Bureau 
for  Testing  Materials  and  the  electrical  tests  by  the  German 
Reichsanstalt.  An  illustrated  account  of  the  investigations 
of  the  Bureau  for  Testing  Materials  is  first  given.  These 
researches  related  to  mechanical  and  technical  properties 
(mechanical  strength  and  ease  of  machining),  to  the  be- 
havior at  higher  temperatures  (refractoriness,  behavior 
under  pressure  when  heated  and  tendency  to  ignition),  and 
to  chemical  properties.  The  investigations  of  the  Reichsan- 
stalt related  to  the  insulating  resistance,  the  surface  resist- 
ance, the  perforation  voltage,  the  change  of  insulating 
resistance  and  the  surface  resistance  due  to  the  chemical 
action  of  water,  sulphuric  acid,  ammonia  vapors  and  lubri- 
cating oil,  the  change  of  surface  resistance  due  to  illumina- 
tion and  influences  of  the  atmosphere,  the  behavior  of  the 
surface  of  the  material  after  having  been  burned  by  an 
arc,  and  the  action  of  higher  temperatures  on  surface  re- 
sistance and  insulation  resistance.  A  graphical  method  is 
described  for  representing  in  a  diagram  the  different  prop- 
erties which  determine  the  quality  of  an  insulating  material. 
— Elek.  Zeit.,  May  2,  191 2. 


/■tirtlud  i'ersiis  Insulated  Xeidrals  lu  Coliery  Installa- 
tions.— K.  W.  1'eteks. — A  note  on  a  recent  pa|)er  read 
before  the  East  of  .Scotland  Branch  of  the  .Vssfjciation  of 
Mining  ]''.leclrical  b'.nginecr.s.  At  tlic  outset  the  author 
outlined  the  principal  advantages  of  each  system  as  fol- 
lows: Earthed  neutral:  (i)  The  maximum  potential  to 
earth  of  any  phase  is  limited  to  58  per  cent  of  the  line 
voltage;  (2)  the  danger  from  shock  is  greatly  reduced 
because  contact  with  any  phase  and  earth  is  only  58  per 
cent  of  the  line  voltage;  (3)  leakage  tripping  devices  can 
be  used  which  will  switch  off  the  supply  when  an  earth 
connection  occurs  on  any  phase  (this  reduces  danger  of 
shock  and  explosion)  ;  (4)  leakage  to  earth  results  in  isola- 
tion of  a  defective  circuit.  Insulated  neutral:  (r)  It  is 
possible  to  run  a  system  with  one  phase  earthed;  (2)  two 
phases  must  go  to  earth  or  be  short-circuited  before  the 
supply  is  interrupted;  (3)  there  is  supposed  to  be  less 
electrical  stress  on  the  insulation.  In  the  course  of  the 
paper  the  author  said  he  favored  the  earthing  of  the 
neutral.  This  decision  was  arrived  at  after  sixteen  years' 
experience  in  mining  electrical  work,  both  on  high-tension 
and  low-tension  three-phase  plants  and  on  large  direct- 
current  insulated  systems.  He,  therefore,  claimed  to  have 
had  special  opportunities  of  observing  the  results  of  earth- 
ing. At  the  same  time  he  did  not  mean  to  imply  that 
earthing  the  neutral  point  is  the  cure-all  for  electrical 
troubles  in  mines,  for  good  insulation  must  not  be  lost 
sight  of.  He  strongly  advocated  the  earthing  of  the  neutral 
at  one  point  through  a  resistor  of  suitable  resistance  in  all 
cases  of  three-phase  supply.  He  believes  in  having 
armored  cables  throughout  and  the  motor  frames,  switch- 
boxes,  joint-boxes,  gate-ends  and  the  like  thoroughly  bonded 
and  earthed.  He  further  advocates  the  use  of  tripping 
devices. — London  Electrician,  May  3,  1912. 

Units,  Measurements  and  Instruments. 


Electrostatic    Voltmeter.- 
the    Siemens    electrostatic 


—An  illustrated  description  of 
voltmeter  for  very  high  pres- 
sures. The  construction 
is  shown  in  Fig.  2.  The 
upper  terminal  is  attached 
to  the  metal  case  contain- 
ing the  scale.  The  other 
terminal  is  attached  to  the 
bottom  of  the  metal  pan 
surrounding  the  glass  ves- 
sel filled  with  oil,  this 
metal  pan  forming  the 
fixed  electrode.  The  mov- 
ing electrode  a  is  in  the 
form  of  a  cup-shaped, 
closed,  hollow  body  con- 
taining air.  It  is  rigidly 
connected  with  an  alumi- 
num rod  b,  which  moves 
in  the  metal  tube  c  be- 
tween small  guide  pulleys 
d.  The  aluminum  rod  b 
is  suspended  by  a  metallic 
filament,  which  is  attached 
to  a  cam  e,  on  the  spindle 
of  the  pointer.  A  spiral 
spring  provides  the  oppos- 
ing force  to  the  rotation 
of  the  pointer  produced  by 
the  attraction  of  the  elec- 
trodes, and  the  pointer 
movement  is  practically 
dead-beat.  The  metal  tube  c  carries  a  plate  on  which  the 
moving  system  is  secured,  and  also,  independently  of  the 
plate,  the  metal  case  illustrated.  The  lower  end  of  the  metal 
tube  c  is  extended  in  the  form  of  a  bell-shaped  screen  /.  As 
this  screen  is  of  the  same  potential  as  that  of  the  moving 


Fig.   2 — Electrostatic    Voltmeter 
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electrode,  it  increases  essentially  the  accuracy  at  the  cuni- 
niencenient  of  the  scale,  owing  to  the  repelling  effect  which 
it  produces  on  the  movable  electrode.  The  scale  is  prac- 
tically proportional  from  about  30  per  cent  of  the  maxi- 
mum deflection.  The  important  problem  of  rendering  the 
readings  of  the  instrument  independent  of  external  in- 
fluences, and  particularly  of  the  disturbing  effects  of  neigh- 
boring earthed  conductors,  has  been  completely  solved  by 
means  of  the  screen  /,  in  combination  with  the  metal  pan  g. 
The  employment  of  oil  as  a  dielectric  has  the  advantage, 
first,  that  the  attractive  force  is  greater  in  oil  than  in  air, 
in  consequence  of  the  high  dielectric  constant  of  oil,  and, 
second,  that  oil  has  a  greater  disruptive  strength  and 
affords  at  the  same  time  protection  against  disturbances 
due  to  atmospheric  influences. —  I^ondon  Electrician,  May 
3.  1912. 

Connection  of  Static  Voltmeters. — L.  Bek-nauu. — In  a 
large  power  plant  the  author  found  two  static  voltmeters 
connected  as  shown  in  Fig.  3.  Two  generators  A  supply 
'two  transmission  lines  B  and  transformers  C.  The  two 
transmission  lines  are  not  electrically  coupled  together. 
E  are  switches,  F  condensers,  G  static  voltmeters  and  H 
the  earth.  The  voltmeters  connected  in  this  way  are  suit- 
able for  insulation  tests  only  as  long  as  merely  one  ma- 
chine with  its  transmission  line  is  loaded.  When  the  other 
machine  is  also  started  the  needles  of  the  two  voltmeters 
begin  to  show  irregular  oscillations.  The  reason  is  that 
the  two  machines  are  now  electrically  connected  together 
through  the  earth  connection  e  e,  and  the  two  needles  of 
the  two  static  voltmeters  are  now  deflected  just  as  in  a 
synchronizing  apparatus.  Of  course,  under  these  circum- 
stances they  are  not  suited  for  indicating  the  insulation 
conditions.     To  rcniodv  tliis  the  connections  shown  in  Fig. 


H  - 


Figs.    3   and    4 — Connections   of   Static    Voltmeters. 


4  may  be  used.  F  represents  the  connections  from  the  con- 
densers to  the  static  voltmeters  C,  while  /  is  a  switch  and 
H  the  earth.  Now  either  the  one  or  the  .other  voltmeter 
w'iil  be  used  for  testing  the  insulation  of  one  or  the  other 
line.  For  practical  purposes  it  may  be  so  arranged  that 
the  switch  is  automatically  changed  from  one  to  the  other 
contact  at  regular  intervals. — Eleh.  n.  Masch.  (Vienna), 
Aprd  21,  1912. 

Vacuum  Thermal-Junction. — A.  H.  Pfund. — An  abstract 
of  an  American  Physical  Society  paper  on  a  sensitive 
black-body-vacuum  thermal  junction  and  a  method  of  pro- 
ducing high  vacua.  The  metals  used  in  the  construction 
of  the  junctions  are  the  well-known  "bi"  alloys  of  Hutch- 
ins.  The  filaments  used  in  the  junctions  are  about  0.15 
mm  wide  and  about  o.oi  mm  thick.  The  methods  of  solder- 
ing and  of  mounting  are  described  and  results  of  ex- 
periments are  given  which  show  that  the  junction  in 
vacuum  with  reflecting  inclosurc  gives  a  sensibility  more 
than  thirteen  times  the  same  junction  in  air  without  re- 
flecting inclosure.  For  producing  the  vacuum  the  author 
makes  use  of  the  phenomenon  of  self-evacuation  exhibited 
by  vacuum  tubes. — Physical  Review,  March.   191 2. 

Fault  Localisation  on  Mining  Cables. — G.  B.  Burrows. — 
A  paper  read  before  the  North  of  England  Branch  of  the 
Association  of  Mining  Electrical  Engineers;  In  discussing 
testing  methods  for  earths,  the  author  outlined  the  simple 


drop  of  pottntial  mctliod,  passing  a  known  current  through 
the  fault  from  the  two"  ends  of  the  cable  in  succession  and 
noting  the  drop  on  the  cable  with  a  millivoltmeter  in  each 
case.  He  then  described  the  well-known  Murray  loop  test 
with  a  slide-wire,  but  mentioned  that  the  Varley  loop  test. 


i:=i 


Ammeter 
Figs.   5  and  6 — Metliods  of   Fault   Localization   on   Cables. 

which  takes  into  account  copper  resistance,  is  hardly  suit- 
able because  of  the  heavy  section  of  mains.  Short-circuits 
are  usually  more  difficult  to  find,  but  if  at  the  same  time 
the  cable  has  broken  down  to  earth,  the  foregoing  test  can 
be  applied  if  it  is  possible  to  use  a  sound  core  as  the  return 
circuit.  The  drop-in-potcntial  method  can  be  used  if  a  test 
wire  is  available.  A  method  used  by  the  author  on  short- 
circuit  faults  is  shown  in  Fig.  5.  A,  B,  C  are  disconnecting 
points  on  a  cable  of  uniform  sectional  area.  The  current 
must  be  kept  constant  during  the  test  and  the  drop  of 
potential  is  measured  at  each  of  the  points  A,B,C.  If  the 
fault  has  any  resistance  at  all,  a  small  reading  will  be 
obtained  at  C.  The  values  are  plotted  on  squared  paper,  as 
in  Fig.  6,  and  the  point  of  intersection  is  the  position  of 
the  fault.  For  locating  discontinuities  he  described  a 
method  depending  on  the  capacity.  The  cable  is  charged 
up  by  a  battery  and  discharged  through  a  ballistic  gal- 
vanometer by  a  suitable  key.  This  is  repeated  from  the 
other  end,  when  the  distance  of  the  fault  can  be  calculated. 
—London  Elec.  Engineering,  May  2,  1912. 

Small  Air  Condensers. — C.  E.  Hav. — .An  illustrated 
article  in  which  the  author  describes  some  observations 
made  with  small  air  condensers.  It  was  found  that  their 
capacity  was  different  when  the  connections  of  the  con- 
denser to  the  circuit  were  reversed.  This  was  found  to  be 
the  case  for  all  condensers  he  experimented  with,  although 
it  was  more  difficult  to  observe  the  phenomenon  with  direct 
current  than  with  alternating  current.  The  phenomenon 
was  finally  traced  to  the  fact  that  one  set  of  the  plates  of 
the  condenser  had  a  greater  capacity  to  earth  than  the  other 
set.  The  practice  of  screening  small  air  condensers  by  in- 
closing the  whole  condenser  in  a  metallic  receptacle  joined 
to  one  set  of  the  plates  increases  the  difference  in  the 
capacity  of  the  condenser  very  markedly.  The  experiments 
show  that  in  the  design  of  small  air  condensers,  especially 
for  high-frequency  work,  whether  screened  or  unscreened, 
the  capacity  to  earth  of  each  set  of  plates  should  be  equal. 
— London  FJec.  Review,  May  3,  19 12. 

Notation. — A  table  of  certain  physical  quantities  and  the 
symbols  of  notation  proposed  for  the  same  by  the  joint 
comnnttee  on  units  and  notation  of  varying  German  and 
Austrian  societies,  together  with  some  explanatory  notes. — 
Elek.  Zcit.,  May  2,  19 12. 

Miscellaneous. 

Copper. — J.  B.  C.  Kershaw. — .V  statistical  article  on  the 
present  position  of  the  copper  market  as  regards  production 
and  price.  From  his  study  of  the  relationship  between  the 
figures  for  the  production,  consumption  and  price  of  cop- 
per during  the  past  few  years  he  reaches  the  conclusion  that 
the  metal  is  governed  by  the  customary  economic  laws  of 
supply  and  demand,  and  that,  given  a  continuance  of  the 
present  trade  activity,  the  price  of  the  metal  may  rise  con- 
siderably higher  than  the  level  yet  touched.  Yet  the 
author's  advice  to  large  consumers  of  the  metal  is  to  buy 
cautiously  and  not  to  commit  themselves  too  far  ahead,  the 
present  position  of  the  copper  market  being  one  which 
demands  on  the  side  of  the  buyers  a  policy  of  merely  cover- 
ing the  immediate  requirements  of  the  moment. — London 
Elcc.  Reznew,  May  3,  1912. 
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Book  Reviews 


The  Mkasukkmkn  1  oi-  llu.ii  Ikmi-kkailkk.-^.  Hy  (1.  K. 
lUirjji'ss  and  11.  I.r  (  lialclii-r.  Iliird  cililioii.  row  rittoii 
and  cnlarjjod.  Now  Vi)rk :  John  \\  iU-y  X:  Sdus.  51(1 
pages,   178  illns.     rricc.  $4. 

The  tiiird  edition  of  this  standard  treatise  on  the  meas- 
urement of  liigh  temperatures  has  heen  entirely  rewritten 
and  greatly  enlarged,  wliicli  action  became  necessary  owing 
to  the  great  advances  made  since  1900,  the  date  of  first 
publication.  At  that  time  the  work  of  Le  Chatclicr  alone 
represented  the  greatest  modern  advance  in  high  tempera- 
ture measurement,  but  in  recent  years  many  workers  have 
entered  the  tield  and  cultivated  it  intensively  or  greatly  ex- 
tended its  bounilaries.  In  this  coimection  it  is  merely  neces- 
sary to  mention  the  development  of  gas  pyrometry,  the  ap- 
plication of  the  laws  of  radiation  to  pyrometry  and  the 
great  advances  in  thermoelectric  and  electric-resistance 
pyrometry  and  in  the  automatic  recording  of  temperatures. 

Following  are  the  chapter  headings  of  the  book :  Stand- 
ard scale  of  temperatures;  gas  pyrometer;  colorimetric  py- 
rometry; thermoelectric  pyrometer;  electrical  resistance 
pyrometer ;  the  laws  of  radiation ;  radiation  pyrometer ; 
optical  pyrometer;  various  pyrometric  methods;  recording 
pyrometers ;  standardization  of  pyrometers.  In  an  appendix 
is  an  excellent  bibliography  of  twenty-four  pages  and  a 
number  of  tables,  including  a  table  of  melting  joints.  The 
book  should  find  a  place  in  the  library  of  every  engineer 
as  a  work  of  reference,  or  for  the  pleasure  of  reading  what 
represents  one  of  the  most  interesting  branches  of  applied 
science. 


Design  of  Electrical  Machinery.     \'o1.  I.     Direct-Cur- 
rent   Dynamos.      By    William    T.    Ryan.      New    York : 
John  Wiley  &  Sons.     109  pages,  illus.    Price,  $1.50. 
A  manual  of  direct-current  machinery  design.     It  is  in- 
tended to  guide  the  student  of  electrical  engineering  who 
commences    his    practical    experience    as    a    direct-current 
machine  designer.     The  book  is  available  as  a  textbook  in 
electrical  machine  design  in  college  and  also  as  a  guide  to 
the  practitioner  engaged  in  construction.     There  are  three 
chapters  dealing  respectively  with  the   following  subjects: 
The  design  of  direct-current  constant-potential  generators ; 
illustrative  designs;  design  of  a  300-kw,  90  r.p.m.,  125-volt 
direct-current  generator.    The  descriptive  treatment  is  clear 
and  the  illustrations  good. 


Transformers.     A  Treatise  on  the  Theory,  Construction, 
Design  and  Uses  of  Transformers,  Auto-transformers 
and   Choking   Coils.      By   Hermann   Bohle   and   David 
Robinson.     London :    Charles  Grififen  &  Company.  356 
pages,  illus.     Price,  $7.50. 
The  preface  states  that  the  object  of  this  work  is  to  give 
a  thorough  exposition  of  the  scientific  principles  upon  which 
the  transformer  is  based,  of  the  application  of  these  prin- 
ciples to  the  design  of  such  apparatus,  their  construction 
and  use. 

The  section  on  design  will  be  found  useful  by  those 
actually  engaged  in  the  work  of  designing,  but  has  rather 
too  much  the  characteristics  of  a  handbook  to  be  of  service 
to  those  who  seek  only  a  knowledge  of  principles  of  design 
and  do  not  care  for  drafting-board  minutiae.  The  section 
on  testing  transformers  and  that  dealing  with  operating 
connections  are,  however,  of  more  general  value.  While 
the  theory  of  the  apparatus  is  well  covered,  its  development 
is  far  from  logical,  and  the  use  of  heterogeneous  units  and 
symbols  renders  the  book  difficult  to  the  student.  The  spirit 
in  which  this  section  and,  in  fact,  the  whole  book  is  written 
is  revealed  in  the  preface,  where  it  is  stated  that  "Engineers 
have  already  thrown  over  the  c.  g.  s.  unit  of  magnetic  field 
in  favor  of  the  ampere-turn  per  millimeter  or  inch ;  we 
would  like  to  see  them  emancipated  in  the  same  way  from 


the  line  and  its  derivation,  praclicaiiy  the  only  c.  g.  s.  units 
that  they  so  employ.  The  volt-second  and  its  thousand  sub- 
nudliples  are  in  reality  more  convenient  and  belong  to  the 
same  system  as  the  other  electrical  units  in  use."  As  a  re- 
sult of  this  method  of  disregarding  established  units  and 
symbols,  one  nuist  learn,  before  he  can  read  the  work  intelli- 
gently, the  personal  .system  of  the  authors,  and  the  book 
scarcely  justifies  this  labor  except  in  the  case  of  specialists 
in  transformer  design. 


Calcul  et  Construction   des  Alternateurs.      By   Henri 
Birven,  professor  at  the  Berlin  Trade  Institute.     Trans- 
lated   from    the    Cierman    into    bVench    by    P.    Dufour. 
Paris:    ( iauthier-N'illars.      179  pages,   126  illus.     Price, 
6  francs. 
This    addition    to    the    "Bibliotheque    Technologique"    is 
worthy   of  translation   from   the  German   into  the   French 
language  on  account  of  the  clear  and  simple  exposition  given 
by  the  author  of  the  principles  of  calculation  of  single  and 
polyphase  alternators.   The  first  part  of  the  volume  treats  of 
alternating-current  theory  with  a  minimum  use  of  mathe- 
matics, and  the  second  part  deals  with  the  constructional 
details  of  alternators.     The  final  chapters,  which  form  the 
chief  value  of  the  book,  treat  of  the  calculation  of  alterna- 
tors.    While  too  elementary  for  the  professional  designer, 
this  section  will  be  of  much  value  to  the  student  owing  to 
its  clear  and  logical  method.    Four  plates  of  sectional  draw- 
ings of  alternators  conclude  the  book. 


A  Handbook  of  Wireless  Telegraph.     Its  Theory   and 
Practice.     Third  edition.     By  James  Erskine  Murray. 
New  York:  D.  Van  Nostrand  Company.    386  pages,  186 
illus.     Price,  $3.50. 
That  this  practical  treatise  on  wireless  telegraphy  meets 
a  need  is  indicated  by  the  call  for  a  third  edition  within 
four  years.     The  book  is  not  intended  for  the  uninitiated, 
but,  as  stated  in  the  preface,  for  those  who  have,  for  rea- 
sons of  business  and  pleasure,  already  made  themselves  ac- 
quainted to  some  extent  with  the  theory  and  practice  of 
wireless  telegraphy.     The  contents  consist  in  great  part  of 
quotations  from  the  writings  of  authorities  on  wireless  tel- 
egraph or  of  inventors,  which  is   far  from  being  a   satis- 
factory method  of  exposition.     Nevertheless,  the  book  will 
be  found  of  value  to  all  interested  in  wireless  telegraphy 
from  its  descriptions  of  standard  forms  of  apparatus  and  its 
statements — usually  quite  free  of  mathematics — of  authori- 
tative theories  of  wireless  action. 

A  chapter  has  for  a  caption  "Theory  of  Jigs  and  Jiggers," 
and  one  puzzled  by  this  nomenclature  is  still  further  non- 
plused when  he  encounters  for  the  first  time,  several  pages 
from  the  opening  of  the  chapter,  the  term  "jig,"  in  the  fol- 
lowing sentence :  "With  the  capacities  and  inductances 
usually  available,  the  oscillations  of  the  current  are  of  such 
high  frequency  as  to  constitute  a  jig."  Search  for  the 
meaning  finally  led  to  the  preface,  where  the  author  states 
that  to  high-frequency  alternating  current,  such  as  is  used 
in  wireless  telegraphy,  he  applies  the  term  "jig,"  the  term 
"jigger"  being  used  for  high-frequency  circuits! 


The  Earning  Power  of  Railroads   1912.     Compiled  and 
edited  by  Floyd  W.  Mundy,  of  James  H.  Oliphant  & 
Company.     New  York :    Moody's  Magazine  Book  De- 
partment.    526  pages.     Price,  $2.50. 
The  book  contains  in  a  very  compact  form  the  principal 
financial   statistics   of   about    150    railroads    in    the   United 
States,  representing  nearly  250,000  miles  of  main  track,  as 
derived    from   official   annual   railroad   reports.     The   data 
provided  are  in  brief  the  track  length,  income,  operating 
expense,  surplus,  outstanding  stocks  and  bonds,  capitaliza- 
tion, as  well  as  a  short  analysis  of  income  and  operating 
accounts.     A  brief  financial  history  of  each  railroad  is  also 
given  in  a  separate  section  of  the  book.     The  book  will  be 
useful  to  investors  and  to  all  interested  in  railroads. 
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New  Apparatus  and  Appliances 


RIGID  IRON  CONDUIT. 


It  is  claimed  tiiat  tiie  "(ireenfield  Duct"  rigid  iron  con- 
duit, which  is  treated  with  hot  galvanizing  on  both  the 
interior  and  exterior  surfaces,  withstands  a  standard  sul- 
phate of  copper  dip  test  equivalent  to  at  least  seven  ordi- 
nary dips.  The  coating  is  said  to  be  able  to  withstand 
rusting  successfully.  This  conduit  has  recently  been  placed 
on  the  market  by  the  Sprague  Mlectric  Works  of  the  Gen- 
eral Electric  Company,  New  York,  X.  V. 


EXHIBITS  AT  NEWARK  EXPOSITION. 


Among  the  196  exhibitors  at  the  Newark  (N.  J.)  In- 
dustrial Exposition,  which  is  confined  to  Newark  enter- 
prises, are  many  electrical  firms,  including  the  General 
Electric  Company,  the  Westinghouse  Electric  &  Manufac- 
turing Company,  the  Crocker-Wheeler  Company,  the 
Sprague  Electric  Works,  the  Public  Service  Electric  Com- 
pany, the  Lansden  Company,  the  Atlantic  Vehicle  Company, 
the  Bell  Electric  Motor  Company,  the  Newark  Electrical 
Supply  Company,  the  Driver-Harris  Company,  the  Beaver 
Engineering  Company  and  the  Scott  Electrical  Company. 
All  of  the  machinery  is  operated  by  electrical  energy  sup- 
plied by  the  Public  Service  Electric  Company,  through  a 
Crocker-Wheeler  motor-generator  set  which  distributes  it 
to  fourteen  different  booths  besides  running  the  four  illumi- 
nated electric  fountains  which  are  among  the  most  attrac- 
tive decorations. 


REFILLABLE  FUSE. 


Illustrated  herewith  is  a  refillable  fuse  of  the  so-called 
honeycomb  type.  It  consists  of  three  main  parts:  i,  the 
outer  cord;  2,  the  "honeycomb"  which  fits  closely  into  the 
outer  cover,  and  3,  the  baffle  plates  which  are  placed  on  each 
end.  The  honeycomb  consists  of  a  cylindrical  china  body, 
on  the  outer  surface  of  which  are  a  number  of  cells  in  which 
the  fuse  wires  are  placed,  while  through  the  center  of  this 
body  there  is  a  hole  with  a  tapered  opening  at  either  end. 


Refillable    Fuse. 

This  central  chamber  serves  as  an  e.xpansion  chamber. 
Round  the  center  portion  of  the  outer  surface  of  the  honey- 
comb cylinder  a  tin  time  element  band  is  fixed.  The  wiring 
of  the  fuse  consists  of  two  parts.  In  the  center  a  fusible 
tin  band  is  connected  to  the  terminals  by  copper  strands.' 
There  are  also  a  number  of  small  through  copper  strands, 
varying  in  number  from  three  to  six,  according  to  the  size 
of  the  fuse. 


The  action  of  the  fuse  is  as  follows:  Running  on  a  small 
load,  the  copper  through-strands  carry  the  bulk  of  the  cur- 
rent because  the  resistance  of  the  through-strands  is  lower 
than  that  of  the  fusible  tin  band.  As  the  load  increases, 
however,  the  temperature  of  the  copper  through-strands 
rises,  and  the  resistance  of  these  strands  becomes  greater 
until  a  portion  of  the  current  is  shunted  and  carried  by  the 
fusible  tin  band.  When  the  load  exceeds  the  maximum  con- 
tinuous rating  of  the  fuse  the  temperature  rises  until  the 
fusible  tin  band  is  melted.  All  the  load  is  then  thrown  on 
the  copper  through-strands,  which  immediately  fuse.  It 
will  be  seen  therefore  that  on  overload  conditions  the  break 
takes  place  on  the  copper  through-strands  only,  and  conse- 
quently a  comparatively  small  mass  of  metal  is  volatilized. 
On  a  heavy  short-circuit  the  case  is  different.  The  fusible 
tin  band  is  then  as  a  rule  left  un fused,  the  connecting  copper 
strands  fusing  instead.  The  tin  is  found  to  volatilize  on 
rare  occasions.  This  method  of  wiring  tends  to  give  a  very 
heavy  overload  capacity  for  short  periods,  and  at  the  same 
time  the  provision  of  the  fusible  tin  band  definitely  controls 
the  overload. 

The  fuse  which  is  described  above  has  been  placed  on 
the  market  by  Parmiter,  Hope  &  Sugden,  Hulme  Electrical 
Works,  50  Ellesmere  Street,  Hulme,  Manchester,  England. 


INDUCTION  MOTOR  STARTERS. 


The  accompanying  illustration  shows  the  general  con- 
struction of  a  line  of  starters  and  speed  regulators  for  slip- 
ring  induction  motors  similar  in  general  appearance  to 
direct-current  drum  controllers.  The  same  kind  of  non- 
stubbing,  straight-line  contact  fingers  are  used.  An  arc- 
proof  shield  is  mounted  under  the  fingerboard  and  so  slotted! 
as  to  interlace  with  the  deflectors,  preventing  burning  of  the 


Induction-Motor   Starter. 

board  and  the  communication  of  the  arc  from  one  finger  to 
another. 

The  operation  is  with  an  easy  and  smooth  rotary  motion. 
With  the  starter  the  external  resistance  is  entirely  cut  out 
of  the  rotor  circuit  when  running  normally,  while  with  the 
speed  regulator  the  operating  handle  may  be  moved  back- 
ward or  forward  according  to  the  variation  in  speed  desired. 
Standard  regulators  are  arranged  to  give  50  per  cent  speed 
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riiliictioii.  riic  rrsistaiicf  iiscil  uilli  tlicsc  coiilrnlkrs  varies 
acconfiiifj  u>  the  duty— vvlictlicr  for  starting  only  or  lor 
rc'j^nlatinj;.  llic  oast-nu-tal  jjriils  arc  moimted  in  special 
iiiill-ciid  frames  on  two  stipportinj^  rods.  Tlicsc  ritds  are 
covered  with  mica  tuhinj;  and  are  also  insulated  from  the 
end  frame  by  fiber  washers  and  tubes.  The  above-described 
devices  have  been  developed  for  the  market  by  the  I'utler- 
llanuner  Manufacturiufj  C'ompany,  Milwaukee,  Wis. 


SWISS  INDUCTION   MOTORS. 


SYNCHRONOUS  BOOSTER  CONVERTER. 


Herewith  is  illustrated  a  synchronous  i)ooster  converter 
which  has  been  ileveloped  for  deliverinj^  variable  unidirec- 
tional  voltajje   when    the   eiiertjy    is   supplied   over  constant- 


Fig.    1 — Synchronous    Booster    Converter. 

potential  alternating-current  mains.  The  machine  consists 
of  a  synchronous  converter  connected  in  series  with  the 
armature  of  an  alternating-current  generator  mounted  on 
the  same  shaft.  By  varying  the  excitation  of  the  alternator 
the  voltage  impressed  on  the  collector  rings  of  the  con- 
verter proper  can  be  increased  or  decreased  as  desired,  and 
the  voltage  delivered  at  the  commutator  can  be  varied  ac- 
cordingly. 

It  is  claimed  for  this  machine  that  it  possesses  the  fol- 
lowing advantages  ov-e^  the  simple  converter  equipment 
with  an  induction  regulator:  ,  There  is  only  one  unit  and 
thus  the  floor  area  required  is  minimized  and  the  connec- 
tions are  simplified;  the  operation  is  reliable  because  the 
apparatus  is  not  subject  to  dangerous  distorting  forces. 
Compared  with  the  "split-pole  converter,"  it  is  said  that  the 
booster  converter  has  the  following  advantages :  Higher 
efficiency,   particularly   at   the   lower   voltages ;   better   com- 


Rotary  fie  la 


Reversible 

Booster  ^eia 

Rheostat 


Fig.    2 — Circuit    Diagram    of    Booster    Converter. 

mutation,  particularly  at  the  maximum  voltages  and  maxi- 
mum load,  wdien  good  commutation  characteristics  are 
essential ;  smaller  weight  and  floor  area  requirements,  par- 
ticularly for  6o-cycle  units.  , 

The  above-described  machine  has  been  standardized  by 
the  Westinghouse  Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa. 


Herewith  are  illustrated  some  of  the  most  recent  types 
of  induction  motors  built  by  the  Ocrlikon  com])any,  Zurich, 
Switzerland.  The  present  motors  embody  desij^ns  which 
are  suitable  for  rnnniuK  at  speeds  up  to  looo  r.p.m.  anrj 
they  are  now  constructed  in  sizes  up  to  300  hp  with  tlic  use 
of  bracket  bearings,  and  in  larger  sizes  with  foundation 
plate.  i'"or  the  smaller  motors  of  the  first  kind  use  is  in 
general  made  of  from  six  to  sixteen  poles.  The  construc- 
tion of  niotors  with  bracket  bearings  or   foundation  plates 


Fig.    1 — Three-Phase    IVlotor   with    Short-Circuiting    Device. 

is  about  the  same.  The  brackets  or  end  plates  are  made  so 
that  they  can  be  displaced  by  90  deg.  or  180  deg.,  and  in 
this  way  the  motor  can  be  fixed  to  a  w-all  or  to  the  ceiling, 
while  keeping  the  shaft  horizontal.  Fig.  i  shows  a  high- 
power  motor  with  foundation  plate  and  upright  bearing 
brackets.  One  point  to  be  noted  is  the  use  of  a  combina- 
tion device  for  short-circuiting  the  armature  and  also  rais- 
ins: the  brushes.     The  short-circuiting  is  carried  out  in  the 


Fig.  2 — 2700-hp   Induction   IVlotor  with  Secondary   Rheostat. 

new  design  by  means  of  a  collar  having  contact  projections 
wdiich  are  introduced  under  the  collector  rings.  Combined 
with  this  is  a  device  for  lifting  up  the  brushes  as  soon  as 
the  armature  is  short-circuited.  Such  a  device  is  operated 
in  the  smaller  motors  by  means  of  a  hand-wheel  and  in  the 
other  type  by  the  use  of  a  lever.  In  most  cases  the  end 
plate  of  the  motors  is  of  the  open  kind,  as  will  be  seen  in 
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Fig.  I,  but  where  there  is  need  uf  protecting  against  splash-  A  SERVICE  ENTRANCE  HOOD. 

ing  or  dripping  of  water  another  design   is  employed   for  

the  end  plate  so  that  it  nearly  incloses  the  motor.  The  service  entrance  hood  here  illustrated  is  said  to 
When  the  motor  is  required  to  start  up  with  only  one-  possess  several  unique  advantages.  It  is  listed  by  the 
quarter  the  maximum  load,  as  is  usually  the  case  with  manufacturer  as  a  "service  entrance  adaptibox,"  and  its 
motor  generators,  the  starting  rheostat  is  fixed  to  the  rotor  points  of  superiority  are  the  adaptable  features  of  the  con- 
in  the  shape  of  coils,  as  shown  in  Figs.  2  and  3.     The  re-  ncctor  lugs  and  the  porcelain  cover.     The  unit  consists  of 


Fig.    3 — Secondary    Rotor    of    2700    Resistances. 

sistance  is  gradually  decreased  and  finally  the  rheostat  is 
short-circuited  by  the  use  of  a  collar  provided  with  contact 
projections  which  is  worked  by  a  hand-wheel.  A  stopping 
pawl  or  bolt  which  the  operator  is  obliged  to  throw  off  by 
hand  at  each  revolution  of  the  wheel  requires  him  to  stop 
at  each  degree  of  speed.  The  great  advantage  of  this  con- 
struction, which  has  already  been  applied  with  success  in 
a  number  of  cases,  is  the  elimination  of  rings  and  brushes 
on  the  rotor. 

Another  new  design  is  that  of  a  motor  with  starting 
rheostat  permanently  bolted  on  one  side  of  it  so  as  to  form 
a  single  apparatus.  In  this  case  the  resistor  is  placed  in 
a  cast-iron  box  filled  with  oil.  The  starter  is  combined 
with  the  device  for  short-circuiting  the  secondary  and  rais- 
ing the  brushes  which  was  mentioned  above,  so  that  work- 


Fig.    4 — Motor   with    Self-Contained    Starting    Rheostat. 

ing  the  same  hand-wheel  performs  all  three  operations  of 
decreasing  the  resistance,  short-circuiting  the  rheostat  and 
lifting  the  brushes,  and  this  is  always  done  in  the  right 
order  for  starting  or  stopping  the  motor.  Thus  a  wrong- 
manipulation  is  impossible  and  hence  the  latter  type  of 
motor  is  very  well  adapted  to  be  used  in  plants  where  the 
motors  are  in  charge  of  more  or  less  inexperienced  persons. 


Service   Entrance   Hood. 

three  parts,  the  hood,  the  connector  lug  and  the  cover. 
The  porcelain  cover  permits  the  use  of  any  number  of  wires 
from  one  to  nine,  the  center  hole  being  surrounded  by  eight 
knock-outs  so  that  by  simply  punching  out  the  required 
number  of  seals  openings  are  provided  for  any  desired  com- 
bination of  circuits.  Two  sizes  of  hood  are  used,  each  of 
which  accommodates  two  sizes  of  conduit  lug.  The  smaller 
hood  takes  0.5-in.  to  0.75-in.  and  the  large  i-in.  to  1.25-in. 
conduit. 

The  entrance  hood  which  is  here  described  has  been 
placed  on  the  market  by  the  Bonnell  Manufacturing  Com- 
pany, Cleveland,  Ohio. 


METER  REPAIR  KIT. 


The  watt-hour  meter  repair  kit  illustrated  herewith  is  de- 
signed for  the  convenience  of  meter  testers  and  repair  men 
and  contains  all  the  tools  usually  required  for  this  work. 
The  '.oops  for  holding  the  tools  are  adjustable,  so  that  dif- 
ferent tools  may  be  added  or  substituted  as  desired  to  meet 
special  conditions.  The  case  is  made  of  strong,  pliable  black 
leather,  especially  selected,  with  retaining  flaps  of  the  same 
material  and  two  leather  l)in(ling  straps.  The  kit  contains 
the  following  tools: 

One  4-in.  screwdriver,  one  2V2-in.  screwdriver,  (^ne  4-in. 


Meter    Repair    Kit. 

])in  screwdriver,  two  Xo.  0  flat  wrenches,  one  socket  wrench 
one  pair  of  4-in.  diagonal  cutting  pliers,  one  pair  of  3-in 
flat,  long-nose  pliers,  one  pair  of  tweezers,  one  toothbrush, 
one  pocket  level  and  one  bottle  of  watch  oil. 

This  convenient  meter  repair  kit  is  manufactured  by  the 
Westinghouse  Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa. 
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Industrial  and  Financial  News 


I^l  l\rillM\  progress  lias  l)Cfn  made  tl)is  woik  along 
*  iiulustrial  linrs,  ami  the  business  siluatitui  seems 
greatly  Ntrengthened.  Mucli  of  the  improvement  has 
been  attributed  to  resumptit)n  of  work  in  the  anthracite 
fields  following  the  adoi)tion  of  a  four-year  agreement  be- 
tween operators  and  miners.  Settlement  of  these  diiTerences 
antl  removal  of  prospects  of  a  strike  on  the  ICastern  rail- 
rt)ads  for  several  months  at  least,  during  which  the  griev- 
ances will  be  the  subject  of  arbitratiim,  have  been  the  cause 
of  substantial  growth  in  contidence.  Less  reserve  is  ap- 
parent in  transactions  and  in  the  formation  of  new  enter- 
prises. The  scale  o{  operations  in  the  iron  and  steel  trades 
is  very  large,  in  many  cases  demand  exceeding  capacity. 
Improvement  is  general  throughout  the  metal  markets,  rise 
of  copper  prices  to  i6y4  cents  per  pound  being  a  feature  of 
the  week,  and  the  outlook  for  trade  expansion  seems  more 
than  favorable.  Conditions  in  the  money  markets  show 
little  change.  Rates  in  New  York  May  22  were:  Call, 
2K'''J--^4   pfi'  cent;   ninety  days,  3J4'?'^3V^   P^r  cent. 


United  Gas  &  Electric  (Conn.)  Merged  with  Susquehanna 
Railway  &  Light. — The  United  Gas  &  Electric  Corporation, 
of  Connecticut,  which  was  incorporated  in  Connecticut  on 
March  8,  1912.  by  Bertron,  Griscom  &  Jenks  interests,  has 
acquired  the  United  Gas  &  Electric  Company  of  New  Jer- 
sey and,  it  is  stated,  will  absorb  by  merger  the  Susquehanna 
Railway  &  Light  Company.  The  company  has  also  secured 
control  of  the  International  Traction  Company,  Buffalo, 
N.  v.;  the  Consumers'  Electric  Light  &  Power  Company, 
New  Orleans,  La.;  the  Houston  Gas  &  Fuel  Company, 
Houston,  Tex.,  and  the  Harrisburg  Electric  Service  Com- 
pany, Harrisburg,  Pa.  After  consolidation  with  the  Sus- 
quehanna Railw-ay  &  Light  Company  the  new  company 
will  be  capitalized  as  follows:  $25,000,000  of  authorized  6 
per  cent  cumulative  preferred  stock,  $20,000,000  of  author- 
ized common  stock  and  $7,500,000  of  three-year  convertible 
5  per  cent  secured  notes.  The  preferred  stock  is  to  be  6 
per  cent  cumulative  until  April,  1915,  after  which  the  divi- 
dends are  to  be  at  the  rate  of  7  per  cent.  Of  the  authorized 
$25,000,000  of  preferred  stock,  $9,463,100  is  outstanding, 
$1,172,170  having  been  issued  for  equal  exchange  for  pre- 
ferred stock  of  the  United  Gas  &  Electric  Company  of  New 
Jersey-.  $7,500,000  being  reserved  for  convertible  notes  and 
$6,864,730  being  in  the  treasury.  Of  the  common  stock, 
$8,380,000  has  been  issued  and  $11,620,000  is  in  the  treasury. 
Of  the  $7,500,000  of  three-year  convertible  5  per  cent  se- 
cured notes  $3,300,000  have  already  been  issued,  $2,200,000 
are  to  be  issued  to  purchase  bonds  of  the  United  Gas  & 
Electric  Company  of  New  Jersey  and  for  working  capital, 
and  $2,000,000  is  to  be  retained  in  the  treasury.  The  notes 
are  to  be  convertible  after  April  i,  1914,  into  preferred 
stock  of  the  company  par  for  par.  The  management  of  the 
new  companies  will  be  in  the  hands  of  the  same  organiza- 
tion which  has  operated  the  Susquehanna  Railway,  Light  & 
Power  Company,  while  the  International  Railway.  Buffalo, 
will  be  under  the  direct  supervision  of  T.  E.  Mitten,  for- 
merly president  of  the  Chicago  City  Railway  and  now 
chairman  of  the  executive  committee  of  the  Philadelphia 
Rapid  Transit   Company,   of  Philadelphia,   Pa. 

First  Doherty  Organization  Investing  Company. — As  a 
result  of  a  desire  that  each  employee  of  the  various  com- 
panies managed  and  operated  under  the  supervision  of  the 
Doherty  organization  shall  save  some  portion  of  his  in- 
come, regardless  of  its  size,  and  shall  have  an  opportunity 
to  invest  such  savings  safely,  with  a  good  return,  Henry 
L.  Doherty  &  Company  have  prepared  a  plan  for  organiz- 
ing an  investment  association  for  this  purpose,  to  be  known 
as  the  First  Doherty  Organization  Investing  Company. 
The  capitalization  of  this  company  will  be  determined  by 
the  amount  of  the  subscriptions  received  and  will  be  di- 
vided into  preferred  and  common  stock  in  the  ratio  of 
ten  to  one.  The  former  will  be  preferred  as  to  dividends 
at  the  rate  of  6  per  cent.  To  provide  for  the  small  in- 
vestor and  the  investor  desiring  the  maximum  degree  of 
safety,   the   board    of   directors   will    authorize   the   issuance 


of  certificates  of  indebtedness  not  exceeding  in  total  amount 
the  i)aid-in  capital  and  sur|)lus.  These  certificates  will  lie 
m  denominations  of  (jne  dollar,  live  dollars  and  ten  d(jllars. 
to  be  payable  on  or  before  six  numths  after  demand,  with 
interest  at  the  rate  of  4  per  cent  per  annum,  compounded 
quarterly,  the  interest  to  be  payable  at  the  time  of  pay- 
ment of  the  certificate.  To  encourage  saving  and  thrift 
in  the  small  wage  earner  and  in  even  the  youngest  mem- 
bers of  employees'  families,  the  comj)any  will  issue  stamps 
in  the  denominations  of  5  and  10  cents.  Whenever 
stamps  in  amounts  of  even  dollars  have  been  accuinulaitd 
they  may  be  exchanged  for  equal  amounts  in  certificates 
of  indebtedness  bearing  interest  at  4  per  cent.  The  man- 
agement of  the  company  will  be  in  the  hands  of  a  briard 
of  directors  of  eleven   members. 

Georgia  Public  Service  Corporation  to  Serve  Macon,  Ga. 
— VV.  J.  Massee,  formerly  president  of  the  Macon  Railway 
&  Light  Company,  Central  Georgia  Power  Company,  Ma- 
con Gas  Company  and  the  Central  Georgia  Transmission 
Company,  is  at  the  head  of  the  Georgia  Public  Service 
Corporation,  which  expects  to  go  extensively  into  the  light- 
ing and  street-railway  business  in  Macon,  Ga.  J.  T.  Nylan, 
formerly  general  manager  of  the  above-named  companies, 
is  associated  with  Mr.  Massee  in  the  project,  and,  accord- 
ing to  statements  made  by  him,  the  Georgia  Public  Service 
Corporation  has  secured  rights  to  operate  on  a  number 
of  streets  not  occupied  by  the  Macon  Railway  &  Light 
Company.  Orders  have  been  placed  with  the  Allis-Chalmers 
Company  for  two  turbine  units  and  attendant  equipment. 
These  units  will  be  rated  at  1500  kw  and  500  kw  respec- 
tively. Contracts  have  been  placed  with  the  Erie  City  Iron 
Works  for  boilers.  As  the  manufacturers  in  closing  the 
contracts  guaranteed  delivery  forty  days  from  the  date  of 
receipt  of  order,  the  Georgia  Public  Service  officials  ex- 
pect to  have  the  plant  in  operation  within  three  months. 
The  Schotield  Engineering  Company,  of  Philadelphia,  are 
the   consulting   engineers   for   the    Georgia   corporation. 

Splitdorf  Electrical  Company  Formed. — Incorporation  of 
the  Splitdorf  Electrical  Company  under  the  laws  of  New 
Jersey,  with  a  paid-in  capital  of  $3,500,000,  to  manufacture 
ignition  and  lighting  devices  has  been  announced.  John 
T.  Alvord,  associated  with  the  Torrington  Company,  Tor- 
rington.  Conn.,  manufacturers  of  motor  cycles  and  motor- 
cycle supplies,  and  also  associated  with  various  organiza- 
tions dealing  in  automobile  and  motor-boat  accessories,  is 
president  of  the  new  company,  and  Charles  F.  Splitdorf,  of 
C.  F.  Splitdorf,  Inc.,  manufacturer  of  magnetos  and  igni- 
tion devices,  which  company  has  been  absorbed  by  the  new 
concern,  is  vice-president.  The  company  has  been  organized 
as  an  entirely  new  concern  with  a  stock  issue  divided  into 
$1,500,000  7  per  cent  cumulative  preferred  shares  and 
$2,000,000  in  common  stock.  Among  the  men  associated 
with  Mr.  Alvord  and  whom  he  has  brought  with  him  into 
the  new  concern  are  Bryant  S.  Keefer,  who  has  been  elected 
treasurer,  and  Charles  W.  Curtis,  who  becomes  secretary 
and  general  manager.  Messrs.  Alvord,  Splitdorf,  Keefer, 
Curtis  and  Viles  compose  the  board  of  directors. 

Annual  Report  of  Westinghouse  Electric  &  Manufac- 
turing Company. — The  report  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  for  the  fiscal  year  ended 
March  31,  1912.  details  of  which  can  be  found  on  page  1099 
of  this  issue,  showed  gross  earnings  of  $34,196,446,  as  com- 
pared with  $38,119,312  in  the  previous  year,  when  the  show- 
ing was  the  best  in  the  company's  history.  The  net  income 
was  $2,444,093,  which  after  allowing  7  per  cent  dividends 
on  the  $3,998,700  preferred  stock  left  a  balance  of  $2,164,184. 
This  is  equal  to  5.89  per  cent  on  the  $36,700,287  common 
stock,  and  compares  with  12.34  per  cent  earned  on  the 
common  stock  in  the  previous  year.  Guy  E.  Tripp,  chair- 
man of  the  board  of  directors,  attributes  the  decrease  in 
earnings  partly  to  a  reduction  in  output  and  partly  to  the 
lower  prices  obtained  during  the  year.  The  anual  meet- 
ing of  the  stockholders  of  the  Westinghouse  Electric  & 
Manufacturing  Company  will  be  held  at  Pittsburgh  on 
June   12. 
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Financial  Statement  of  J.  G.  White  &  Company,  Inc. — 
The  ninth  annual  report  of  J.  G.  VVhitc  &  Company,  Inc., 
covering  operations  for  the  fiscal  year  ended  Feb.  29,  1912, 
shows  an  increase  in  surplus  from  $485,529  to  $605,522,  after 
having  paid  the  regular  6  ])er  cent  dividend  on  the  com- 
pany's outstanding  preferred  stock.  This  is  equivalent  to 
about  8  per  cent  for  the  year  on  the  common  stock.  Presi- 
dent White  states  that  this  increase  in  surplus  is  shown 
after  having  made  what  the  officers  of  the  company  believe 
to  be  ample  provision  for  all  doubtful  accounts  and  after 
the  securities  owned  by  the  company  have  been  valued  by 
a  committee  of  the  directors  on  what  is  believed  to  be  a 
sound  and  conservative  basis.  He  adds  that  satisfactory 
earnings,  as  well  as  increases  in  rates  of  dividends,  have 
been  shown  during  the  past  year  on  a  number  of  the  prop- 
erties in  which  the  company  holds  securities,  this  being 
particularly  true  of  some  of  the  properties  operated  by  the 
company.  Earnings  in  excess  of  those  in  the  past  year  are 
expected  during  the  present  year  in  view  of  the  business 
in  hand  and  in  prospect.  The  balance  sheet  as  of  Feb.  29, 
1912,  shows  total  assets  of  $4,860,267  as  follows:  Good- 
will, purchase  of  business,  plant,  tools,  instruments,  etc., 
$1,499,037;  deferred  charges  and  plant,  tools  and  equip- 
ment, less  depreciation,  $144,884;  securities  owned  and  syn- 
dicate participation,  $2,271,807;  bills  received,  $242,013;  ac- 
counts receivable,  $360,933;  interest  and  dividends  accrued, 
$8,624;  cash  in  bank  and  on  hand,  $317,211;  working  capital 
and  cash  in  branch  ofifices,  etc.,  $15,755.  The  authorized 
capital  of  the  company  is  $5,000,000  stock,  of  which  $2,000,- 
000  is  common,  in  shares  of  $100  each,  and  $3,000,000  is 
6  per  cent  cumulative  preferred  in  shares  of  the  same  de- 
nomination. Of  the  common  $1,500,000  is  issued  and  of  the 
preferred  $2,000,000  is  issued,  making  a  total  oi  $3,500,000. 
Other  liabilities  are:  Bills  payable,  $656,624;  accounts  pay- 
able, $68,120,  and  $30,000  to  sundry  stockholders  for  divi- 
dend on  preferred  stock,  paj'able  May  i,   1912. 

Cleveland  Telephone  Asks  for  Authority  to  Increase  Its 
Capital  Stock. — Last  week  the  Cleveland  Telephone  Com- 
pany, through  S.  H.  Tolles,  an  attorney  of  Cleveland,  and 
H.  O.  Seymour,  of  Chicago,  representative  of  the  Bell  in- 
terests, filed  an  application  with  the  Ohio  Public  Service 
Commission  for  authority  to  increase  its  capital  stock  by 
$900,000.  Mr.  Tolles  informed  the  commission  that  the 
funds  secured  from  the  sale  of  the  stock  would  be  used  for 
paying  a  portion  of  the  company's  debts.  At  a  hearing  on 
the  matter  the  commission  requested  an  inventory  and  ap- 
praisal of  the  property,  after  the  receipt  of  which,  it  was 
stated,  a  representative  of  the  commission  would  go  to 
Cleveland  to  verify  the  report.  A.  B.  Crumden,  genera' 
bookkeeper  of  the  company,  testified  that  for  the  past 
twelve  years  the  Western  Telephone  &  Telegraph  Company 
has  financed  the  Cleveland  company.  He  said  this  company 
now  holds  notes  aggregating  $3,007,130  and  that  if  the  new 
issue  of  stock  is  granted  it  will  be  applied  on  this  debt. 
These  loans,  he  said,  began  Juiy  16,  1900,  and  were  in 
amounts  from  $5,000  to  $55,000.  Of  the  entire  amount, 
$302,500  has  been  borrowed  since  June  30,  191 1.  The  com- 
mission was  informed  that  the  assets  of  the  company  are 
about  $7,000,000  and  the  liabilities  about  $6,000,000.  Com- 
missioner Hughes  expressed  doubts  as  to  whether  a  public 
utility  company  may  create  an  indebtedness  by  giving 
notes  and  then  pay  these  notes  by  issuing  additional  stock. 
.\s  neither  the  president  nor  the  secretary  of  the  company 
was  ijrcsent.  the  commission  adjourned  the  hearing  until 
the  appraisal  is  made  and  these  officials  are  able  to  appear. 
.Assistant  City  Solicitor  Stockwell  of  Cleveland,  who  was 
present  to  represent  the  administration,  insisted  that  if  the 
company  is  allowed  to  issue  additional  stock  now  it  will 
repeat'  the  request  within  a  short  time  and  that  there  will 
be  no  end   to  the   procedure. 

H.  M.  Byllesby  &  Company  Drop  Toledo  Railways  & 
Light  Reorganization. — Owing  to  the  unsettled  political 
situation  prevailing  in  the  State  of  Ohio,  H.  M.  Byllesby 
&  Company,  of  Chicago,  who  have  been  making  an  exam- 
ination of  the  properties  of  the  Toledo  Railways  &  Light 
Company,  with  a  view  to  purchasing  them  and  reorganiz- 
ing the  affairs  of  the  company,  as  noted  in  these  columns 
March  23,  have  concluded  that  it  would  be  unwise  to- 
bring  out  new  securities  for  this  purpose  during  a  presi- 
dential year  and  have,  therefore,  retired  from  the  negotia- 
tions.    A    meeting  of   the   bondholders'   committee   for   the 


Iiurpose  of  effecting  plans  for  reorganization  of  the  com- 
pany will  probably  be  called  within  a  few  days,  accord- 
ing to  a  statement  issued  by  W.  W.  Miller,  of  Hornblower, 
Miller  &  Potter,  New  York,  counsel  for  the  bondholders' 
committee.  Mr.  Miller  states  that  the  examination  of  the 
properties  of  the  Toledo  Railways  &  Light  Company  by 
H.  M.  Byllesby  &  Company  fully  demonstrated  the  value 
of  the  properties  and  their  earning  power  as  represented 
to  them,  and  that  the  cause  of  the  firm's  withdrawal  was 
the  unsettled  political  situation,  as  stated  above.  He  added 
that  the  city  interests  in  Toledo  are  inclined  to  be  friendly 
toward  the  bondholders'  committee,  and  that  the  fare 
situation  is  now  being  tried  out  by  a  plan  which  will 
make  it  possible  to  determine  what  rate  of  fare  should  be 
charged  in  order  that  proper  returns  may  be  obtained  upon 
the   amount   of  cajjital    invested   in   the  property. 

Central  States  Electric  Company  Organized. — As  stated 
in  these  columns  last  week,  Harrison  Williams,  60  Broad- 
way, New  York,  has  secured  control  of  the  Cleveland  Elec- 
tric Illuminating  Company.  More  than  60  per  cent  of  the 
common  stock  of  the  Cleveland  company  was  obtained  by 
him  under  his  offer  of  $130  per  share.  In  keeping  with  the 
plan  for  acquisition  of  the  Cleveland  company,  the  Central 
States  Electric  Company  will  be  incorporated  under  Vir- 
ginia laws  to  take  over  the  stock  already  deposited.  The 
new  company  has  sold  to  Spencer  Trask  &  Company  $3,730,- 
000  ten-year  5  per  cent  notes,  secured  by  deposit  with  a 
trustee  of  the  $4,403,640  par  value  of  the  Cleveland  Electric 
Illuminating  common  stock  acquired.  The  authorized  note 
issue  is  $6,000,000  and  the  balance  will  be  issued  as  addi- 
tional Cleveland  stock  is  acquired.  In  addition  to  the  notes, 
the  Central  States  company  will  have  an  authorized  issue 
of  $30,000,000  7  per  cent  preferred  stock,  of  which  $3,000,000 
will  be  issued  at  once.  It  will  also  have  at  least  $10,000,000 
common  stock,  of  which  $3,600,000  will  be  issued  at  once. 
Other  properties  will  be  taken  over  by  the  Central  States 
company  as   opportunity  offers. 

United  Electric  Securities  (Boston)  Offering. — Boston 
interests  are  offering,  subject  to  prior  sale,  $500,000  United 
Electric  Securities  Company  thirty-sixth  series  collateral 
trust  5  per  cent  bonds,  due  Feb.  i,  1942,  at  100  and  interest, 
and  callable  at  103  and  interest.  The  company  was  incor- 
porated in  Maine  in  May,  1890.  It  reported  a  surplus  on 
Dec.  31,  1911,  of  $1,341,180.  Dividends  at  the  rate  of  7  per 
cent  per  annum  are  paid  on  $1,000,000  preferred  stock. 
The  United  Electric  Securities  Company  purchases,  after 
expert  examination,  mortgage  bonds  of  electric  light,  rail- 
way and  power  companies  and  issues  against  them  its  own 
collateral  trust  bonds,  the  par  value  of  the  underlying  se- 
curities exceeding  by  a  margin  of  25  per  cent  that  of  the 
collateral  trust  bonds.  As  opportunities  present  themselves 
the  company  sells  these  underlying  securities  and  with  the 
proceeds  redeems  a  proportionate  amount  of  its  own  col- 
lateral trust  bonds.  It  has  issued,  prior  to  the  present  of- 
fering, thirty-five  series,  aggregating  $20,500,000  of  collateral 
trust  bonds,  of  which  $15,097,000  have  been  retired. 

Venezuela  Agency  for  Allied  Machinery  Company. — 
Louis  R.  Scholtz,  a  mechanical  engineer  with  a  broad  ex- 
perience in  South  American  trade,  has  become  the  repre- 
sentative of  the  Allied  Machinery  Company  of  America 
in  Venezuela,  with  ofifices  in  Caracas.  This  company,  as 
previously  noted  in  these  columns,  was  formed  last  year 
to  sell  American  machinery  to  the  foreign  trade.  Captain 
Godfrey  L.  Garden,  vice-president  and  general  manager  of 
the  company,  who  has  been  abroad  during  the  past  year 
establishing  agencies  in  various  parts  of  Europe,  is  now 
in  Paris,  where  he  has  been  in  conference  with  the  presi- 
dent of  the  company,  Samuel  McRoberts.  vice-president 
of  the  National  City  Bank,  New  York,  who  is  abroad  giving 
attention  to  some  of  the  bank's  foreign  affairs. 

Chesapeake  &  Potomac  Telephone  to  Absorb  Diamond 
State  Telephone  Company. —  I'leliniinary  to  the  final  taking 
over  of  the  Diamond  State  Telephone  Company,  of  Dover, 
Del.,  by  the  Chesapeake  &  Potomac  Company,  of  Balti- 
niore.  Md..  a  petition  was  filed  with  the  Maryland  Public 
Service  Commission  last  week  by  the  latter  company  re- 
questing that  it  be  permitted  to  absorb  the  smaller  concern. 
The  Diamond  State  company  operates  mainly  on  the  East- 
ern Shore  of  Maryland.  It  has  been  for  some  time  a  sub- 
sidiary of  the   Bell  company,  but  has  retained   its  identity 
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as  a  .srp.ir.iti'  iMsiiiutmii.  It  aKo  i.piMates  Id  a  .small  r.Mfiit 
in  Drlawari-  and  \  iiniiiia.  All  of  the  stock  is  now  owniil 
by  tlu-  Hfll  rompany,  wliicli  also  owns  the  Chesapeake  & 
rotoniac.  The  Diamond  State  company  operates  about 
3.000  telephones  over  about  IJ50  miles  of  wire.  Its  out- 
standing' cai)ital  is  $.'01,000.  and  its  bonded  debt  is  $5()o,()o(). 
The  physical  amalj^amation  of  the  two  companies  will 
mean  that  the  headtpiarters  of  the  smaller  one  will  be 
merged  with  those  of  the  Chesapeake  &  I'otomac  in  lial- 
timore. 

To  Decorate  Baltimore  for  Democratic  Convention. — 
Eugene  I.  Kosenfeld  &  Company,  contractors,  of  italti- 
morc.  Mtl.,  have  been  awarded  a  contract  by  the  Baltimore 
Hoard  of  Awards  to  install  fixtures  for  iilumination  of 
various  public  buildings  during  the  Democratic  National 
Convention  to  be  held  in  that  city  ne.xt  month.  The  Kosen- 
feld company's  bid  was  50  per  cent  lower  than  any  com- 
petitor's, which  was  due  to  the  fact  that  it  has  the  fixtures 
used  in  previous  illuminations  of  streets  and  buildings. 
For  $3,850  it  has  agreed  to  wire  the  city  hall,  court  house. 
Fifth  Regiment  Armory  and  the  shot  tower  and  to  place 
searchlights  on  the  Maryland  Casualty  Tower  Building,  the 
Emerson  Tower  and  the  Belvedere  Hotel.  As  the  bid  was 
so  much  lower  than  had  been  expected  it  is  understood 
that  the  plans  for  general  illumination  will  be  made  more 
extensive,  since  an  appropriation  of  $15,000  had  been  made 
for  this  purpose. 

Report    of    Hagerstown     (Md.)     Municipal    Plant. — The 

Street  Commissioners  of  Hagerstown,  Md.,  have  submitted 
to  the  Mayor  and  City  Council  the  annual  report  of  the 
Hagerstown  municipal  electric  light  plant.  The  receipts 
last  year  were  $44,033  for  energy  sold  and  $933  from  taxes. 
The  operating  expenses  for  the  year  were  $31,064,  and 
$8,431  was  spent  for  permanent  improvements.  Cash  on 
hand  at  the  beginning  of  the  year  was  $11,342  and  cash  on 
hand  at  the  close  of  the  ^ear  was  $16,813.  Estimating  the 
lighting  of  the  streets  and  alleys  by  186  arc  lights  as  being 
worth  to  the  city  $9,300,  or  $50  per  arc  light,  the  manage- 
ment has  ascertained  the  net  earnings  of  the  plant  for  the 
year  to  be  $14,404.  The  value  of  the  plant  at  the  close  of 
the  year  is  estimated  at  $107,873.  It  was  built  about  eleven 
years  ago. 

Competition  in  Wilmington,  Del.— The  Public  Utilities 
Light,  Heat  &  Power  Company  has  been  incorporated  un- 
der Delaware  laws  with  a  nominal  capitalization  of  $500,000 
to  supply  electric  service  in  Wilmington,  Del.  The  incor- 
porators are  associated  with  the  Wilmington  Southern 
Traction  Company,  which  was  formerly  a  part  of  the  Wil- 
mington, New  Castle  &  Southern  Railway  Company.  The 
new  company  -jvill  be  a  competitor  of  the  Wilmington  & 
Philadelphia  Traction  Company,  whose  rates  are  higher 
than  those  named  in  the  application  of  the'  new  company, 
for  a  franchise  to  operate  in  Wilmington.  If  the  franchise 
is  granted  the  capitalization  of  the  new  company  will  be 
largely  increased. 

Appropriation  for  New  Haven  Electrification. — Directors 
of  the  New  York,  New  Haven  &  Hartford  Railroad  have 
voted  to  appropriate  the  $4,000,000  required  to  cover  the 
expense  of  electrifying  the  main  line  of  the  road  between 
Stamford  and  New  Haven,  Conn.,  to  which  reference  was 
made  in  these  columns  April  20.  Work  on  the  New  York, 
Westchester  &  Boston  Railway,  which  is  a  subsidiary  of  the 
New  Haven  and  is  to  be  a  four-track  high-speed  electric 
line,  is  progressing  rapidly.  The  portion  of  the  road  be- 
tween the  temporary  station  at  i8oth  and  Adams  Streets 
and  North  Avenue,  New  Rochelle,  will  be  opened  to  the 
public  on  May  29. 

United  States  Light  &  Heating  Company  Affairs. — Owing 
to  growth  of  business,  the  United  States  Light  &  Heating 
Company  is  planning  to  enlarge  its  plant  at  Niagara  Falls. 
This  plant  was  completed  last  May.  Orders  for  the  com- 
pany's new  automobile  lighting  and  starting  device  form  a 
large  part  of  the  increased  business. 

May  Deposit  McCrum-Howell  Stock  Until  June.— An- 
nouncement has  been  made  by  the  Chicago  Title  &  Trust 
Company,  of  Chicago,  depositary  of  McCrum-Howell 
stocks,  that  the  stockholders'  committee  for  the  above 
company  has  extended  the  time  in  which  stock  may  be 
deposited  to  and  including   Tune   i. 


Columbus  (Ohio)  Railway  &  Light  Kcorganization. —  It  is 
exjjected  that  a  plan  lor  reorganization  of  the  C(jluinbus 
Railway  &  Light  Company  will  be  presented  at  a  meeting 
of  direi  tors  to  be  held  within  a  short  time. 


KKPOKTS  OF  EARNINCiS. 

n.WTON    POWER   &    I.Kiin    COMPANY,   DAYTON,   OHIO. 
Tlu-   rei)ort  of  the   Dayton    Power  &   Light  ('ompany,  of 
l)aytiiii,    Ohio,    for    the    ten    months    ended    April    30,    lyu, 
comparts  with  that  for  the  ten  months  ended  April  30,  191 1, 
as    follows: 

l'J\2.  1911. 

(-■ross  carmngs,  six  moiillis  ciidc-d   .\|)ril   JO $558,276         $508,451 

Operating   t-xpciises   and   taxes 293,170  296,061 

Net    carniiig.s $265,106         $212,390 

Interest    receivable 37,894  68 

Total    net    intonie $303,000  $212,458 

Interest  on  bonds  and  notes 168,500  147,304 

Uncollectible     accounts 2,838  

Total    deductions    171,338  147,304 

Net    income $131,662  $65,154 


KIN'(;S    COLiNTV    KI.ECTRIC   LIGHT    &    POWKR    COMF.\\V. 
HROOKLV.V,    N.    Y. 

The  conihined  statement  of  earnings  of  the  Kings  County 
Electric  Light  &  I'ower  Company  and  the  Edison  Electric 
Illuminating  Company  of  Brooklyn,  N.  Y.,  for  four  months 
ended  April  30,  1912,  compares  with  that  for  the  correspond- 
ing period  of  the  previous  year  as  follows: 

Four   Months   Ended  .\pril   30:  1912.  1911. 

Gross    operating    revenue $1,790,293         $1,567,020 

Operating   expenses,   taxes   and   depreciation....        1,090,781  954,754 

Net    operating    revenue $699,512  $612,265 

( >ther    revenue    18,695  20,247 

Net    income    $718,207  $632,512 

Bond     discount     6,756  6,756 

U'ond     ii.terest     282,186  252,186 

Profit    and    loss   surplus $429,265  $373,569 


PRICES  IN  THE  NEW  YORK  METAL  MARKET. 

Copper: 

, May  15 ^  , May  22 s 

Standard:                                               Bid.         Asked.  Bid.       Asked. 

Spot     15.50          16.00  15.75          16.25 

May     15.50          16.00  15.75          16.25 

Tune    15.70          16.00  16.00          16.20 

luly 15.75          16.00  16.00          16.20 

August    15.75          16.00  16.05          16.20 

September    ....  16.07>2      16.25 

London  quotation:  £     s     d  £     s     d 

Standard  copper,  spot    71    18     9  73    15     0 

Standard  copper,  futures   72     7     6  74     2     6 

Prime  Lake    16. lOtu  16.20  16.50 

Electrolytic     16.00  to  16.10  16.35 

Casting    15.90  to  16.00  16.15 

Copper  wire,  base    17.00  17.50 

Seamless   tubing,   copper,   base.  .  .  .  23.00  23.00 

Seamless  tubing,  brass,  base 20.00  20.00 

Lead    4.20  4.20 

Slieet  zinc,  f.o.b.,   smelter 8.65  8.65 

Spelter,    spot     6.85  6.92^ 

Nickel    39.00  to  40.00.  39.00  to  40.00 

Aluminum : 

No.    1   pure  ingot 19(J<22  21@22 

Rods  and  wire,  base 31  31 

Sheets,     base     2i  33 

OLD  :\IETALS. 

Heavv    copper    and    wire...'. 14.25  14.25 

Brass,    heavv     10.00  10.00 

Brass,    light'    8.25  8.25 

Lead,    heavy    4.20  4.00 

Zinc    scrap     5.75  5.75 

COPPER  EXPORTS  IN  MAY. 

Total  tons,  including.  May  15...  11,318  May  22,   17,812 

STOCK  MARKET  PRICES. 

May  15.  May  22. 

-Mlis-Chalmers     2  1 

Allis-Chalmers,     pf 6*  S'A 

Amalgamated    Copper 83  83 

Amer.    Tel.    &  Tel 146  145^ 

Boston    Edison    292  289 

Commonwealth    Edison     144  142 

Electric   Storage   Battery    S6'4  55 J4 

General    Electric    170  167?^ 

Mackay    Companies    83^*  85%* 

Mackav    Companies,    pf 69  69* 

Philadelphia    Electric    19i^  19"^ 

Western    Union     83  'i  83 

Westinghouse     76'  74 

Westinghouse,    pf 121*  120* 

*Last  price  quoted. 
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Personal 

Prof.  Elihu  Thomson  has  had  awarded  to  him  l)y  Franklin 
Institute  an  I'.lliott  Cresson  gold  medal  in  recognition  of  his 
work  in  the  industrial  application  of  electricity. 

Mr.  Lloyd  L.  Smith,  formerly  with  the  Knox  Engineering 
Company,  has  accepted  a  position  as  electrical  engineer 
with  the  W.  II.  Rosecrans  Engineering  Company  of  Chicago. 

Mr.  E.  D.  V.  Dickey,  formerly  superintendent  of  the 
Beloit  (Wis.j  Water,  Gas  &  Electric  Company,  has  become 
general  manager  of  the  Emporia  (Kan.)  Electric  Light  & 
Gas  Company. 

Mr.  Frank  W.  Frueauff,  past  president  of  the  Xational 
Electric  Light  Association  and  of  the  National  Commer- 
cial Gas  Association,  addressed  the  "Gas  Meeters"  in  New 
York  on  \l^y  24. 

Mr.  Fred  F.  Cady,  formerly  of  the  Dallas  sales  office  of 
the  General  Electric  Company,  has  been  appointed  new- 
business  manager  for  the  Amarillo  (Tex.)  Light,  Power  & 
Water   Company. 

Mr.  S.  B.  Harting,  for  the  poxst  twenty  years  manager  of 
the  Elwood  (Ind.)  Electric  Light  Company,  has  retired 
from  this  position,  to  be  succeeded  by  Mr.  N.  M.  Argalrait, 
of  Hartford  City,  Ind. 

Prof.  Dugald  C.  Jackson,  past  president  of  the  American 
Institute  of  Electrical  Engineers,  will  start  May  28  on  a 
trip  to  Europe,  where  he  will  visit  Aarious  engineering 
schools  and  electrically  operated  trunk  railroads. 

Mr.  Ernst  F.  Alexanderson,  of  Schenectady.  N.  Y.,  de- 
livered an  address  on  "Generating  Apparatus  for  Wireless 
Telegraph  and  Telephone"  at  a  meeting  of  the  American 
Society  of  Swedish  Engineers,  Brooklyn,  on  May  i8. 

Mr.  W.  J.  Massie,  who  recently  resigned  as  president  of 
the  Macon  (  Ga.)  Railway  &  Light  Company  and  the  Central 
Georgia  Power  Company,  has  been  instrumental  in  organiz- 
ing the  Georgia  Public  Service  Company,  with  headquarters 
in  Macon. 

Mr.  Dudley  Farrand,  i)ast  president  of  the  National  Elec- 
tric Light  Association,  was  the  guest  of  honor  at  a  banquet 
given  by  his  official  associates  in  the  Public  Service  Electric 
Company,  Newark,  N.  J.,  on  May  15,  in  commemoration  of 
the  completion  of  twenty-five  years  of  service  with  the  com- 
pany. 

Mr.  George  Williams,  manager  of  the  new  business  de- 
partment of  the  Doherty  companies,  has  been  stationed  at 
Galveston,  Tex.,  since  March  of  this  year,  where  he  is 
directing  an  active  commercial  campaign  for  the  Brush 
i'Liectric  Light  &  Power  Company,  a  recent  acquisition  to 
the   Doherty   properties. 

Mr.  Edward  W.  Bemis,  who  has  l)een  an  expert  for  sev- 
eral cities  in  the  investigation  of  public-utility  questions, 
has  i)een  suggested  by  the  Maryland  Public  Service  Com- 
mission, in  a  recent  communication  to  Governor  Goldsbor- 
DUgh,  for  appointment  to  have  charge  of  the  analysis  of 
the  situation  in  Baltimore  respecting  the  Consolidated  Gas, 
[electric   Light   &  Power   Company. 

Mr.  W.  H.  Merrill,  Jr.,  retiring  president  of  the  National 
I'ire  Protection  Association,  was  made  the  recipient  of  a 
pair  of  silver  candlesticks  at  the  recent  Chicago  convention 
of  the  association.  The  presentation  was  made  by  Mr.  C. 
M.  Goddard  on  behalf  of  Mr.  Merrill's  fellow-members. 
Mr.  Merrill,  who  has  been  active  in  all  measures  to  reduce 
tire  waste,  is  the  manager  of  the  Underwriters'  Laboratories 
'if  Chicago. 

Mr.  James  D.  Mortimer  has  been  transferred  from  the 
position  ()t  vice-president  and  general  manager  to  that  of 
president  of  the  Mihvaukce  Railway  &  Light  Company,  to 
-ucceed  Mr.  James  Campbell,  who  has  Iteen  appointed  chair- 
man of  the  hoard  of  directors.  Mr.  R.  B.  Stern,  formerly 
assistant  general  manager,  has  been  made  vice-president, 
while  Mr.  S.  B.  Way,  formerly  assistant  general  manager  in 
charge  of  the  lighting  department,  has  been  appointed  vice- 
president  and  assistant  general  manager. 

Mr.  J.  B.  Mahoney,  formerly  superintendent  of  the  Hud- 
son River  Electric  Power  Company  at  Utica,  Albany,  Troy 
rind  Cohoes,  and  for  the  past  two  years  superintendent  of  the 
Connecticut    River    Power    Company,    of    New    flampshire, 


has  been  appointeil  superintendent  of  power  for  the  New 
England  Power  Company,  Connecticut  River  Transmission 
Company  and  allied  companies.  Mr.  Mahoney  will  shortly 
move  his  headquarters  to  Shelburne  Falls,  Mass.,  in  order 
to  organize  the  operating  forces  of  the  four  new  plants  on 
the  Deerheld  River. 

Mr.  C.  M.  Goddard,  of  Boston,  for  some  twenty  years 
secretary  of  the  Underwriters'  National  Electric  Associa- 
tion, was  presented  with  a  handsome  three-piece  silver 
salver  service  at  the  recent  Chicago  convention  of  the 
National  Fire  Protection  Association,  which  has  suc- 
ceeded the  Underwriters'  National  Electric  Association. 
Mr.  1'".  E.  Cabot,  of  Boston,  made  the  presentation  speech, 
and  Mr.  W.  H.  Merrill,  of  Chicago,  remarked  that  Mr.  God- 
dard had  done  more  than  any  other  one  man  to  insure  the 
success  of  the  National  Electrical  Code. 

Mr.  G.  E.  Williamson,  illuminating  and  sign  specialist  for 
the  Den\er  (ias  &  Electric  Company,  is  making  a  tour  of 
Eastern  cities  to  study  methods  of  special  decoration  and 
display  lighting,  preparatory  to.  designing  the  illumination 
effects  for  the  Knight  Templar  conclave  to  be  held  in  Den- 
ver in  August  of  next  year.  Mr.  W.  J.  Barker,  vice-president 
and  general  manager  of  the  Denver  company,  is  chairman  of 
the  committee  on  illumination  for  the  forthcoming  con- 
clave, during  which  it  is  Iioped  to  surpass  all  previous  at- 
tempts at  spectacular  lighting  effects.  Before  returning 
from  the  East  Mr.  Williamson  will  visit  New  York,  Balti- 
more,  .Atlantic   City,  Atlanta,   New  Orleans  and  Galveston. 

Prof.  Theodore  W.  Richards,  head  of  the  department  of 
chemistry  at  Harvard  University,  was  the  recipient  of  the 
Willard  Gibbs  gold  medal  of  the  Chicago  Section  of  the 
American  Chemical  Society  at  a  banquet  held  at  the  Hotel 
Sherman  on  May  17.  The  medal,  established  by  Mr.  Will- 
iam A.  Converse,  is  awarded  in  recognition  of  distinguished 
work  in  the  science  of  chemistry,  and  it  bears  the  name  of 
one  of  the  most  noted  of  American  chemists.  Dr.  Ar- 
rhenius,  of  Stockholm,  Sweden,  was  the  first  person  to  re- 
ceive the  medal.  Dr.  Stone,  president  of  Purdue  Univer- 
sity, was  one  of  the  speakers  at  the  banquet,  the  presen- 
tation being  made  by  Prof.  John  H.  Long,  of  Northwestern 
University. 

Prof.  Vladimir  Karapetoff,  of  Cornell  University,  will 
sail  on  the  steamship  Rotterdam  for  London  on  May  28. 
accompanied  by  Mrs.  Karapetoff.  They  plan  to  spend  some 
time  in  London  and  Paris  and  then  make  a  tour  of  the 
Continent,  sailing  from  Hamburg  on  Sept.  7  on  the  Cincin- 
nati, in  time  for  the  opening  of  Cornell  University  next 
fall.  Tiie  academic  year  1911-12  was  Prof.  Karapetoff's 
sabbatical  year,  for  which  he  had  a  leave  of  absence  from 
the  university,  spent  in  the  employ  of  J.  G.  White  &  Com- 
I)any,  New  York,  working  on  some  problems  in  connection 
with  administration  and  new-business-getting  methods. 
Three  books  of  his  appeared  in  print  during  this  academic 
year,  namely  "The  Electric  Circuit."  "The  Magnetic  Cir- 
cuit" and  "Engineering  .\pi)lications  of  Higher  Mathe- 
matics." 


Obituary 


Mr.  Donald  McCormick,  chief  electrician  of  the  Cunard 
steamsliii)  I'rancouia.  tlied  on  May  19  at  the  Relief  Hospital 
in  Boston  from  injuries  received  on  shipboard  about  ten 
days  before.  He  was  forty-nine  years  of  age  and  had  been 
in  the  employ  of  the  Cunard  company  for  twenty-two  years. 

Mr.  Paul  de  la  Cour,  chief  designer  for  Bruce,  Peebles  & 
Company,  Edinburgh,  died  on  May  11,  following  an  opera- 
tion for  appendicitis.  He  was  born  in  Denmark  in  the 
year  1879,  and  he  has  thus  died  at  the  early  age  of  thirty- 
three.  He  was  educated  at  the  Technical  College,  Aar- 
huus.  Denmark,  and  subsequently  at  the  Technical  College 
of  Zurich,  Switzerland.  In  1901  he  was  appointed  assistant 
to  the  late  Prof.  Engelbert  Arnold,  of  Karlsruhe  L'niversity. 
afterward  becoming  assistant  to  the  chief  engineer  of  the 
Volta  Company  at  Reval,  Russia.  In  this  position  he  re- 
mained until  1905,  when  he  joined  the  staff  of  Bruce.  Peebles 
&  Company,  as  chief  of  the  design  department,  which  -posi- 
tion he  held  until  his  death.  Mr.  de  la  Cour  is  survived  by 
a  widow  and  several  children.  Mr.  J.  L.  de  la  Cour,  of  the 
General  Electric  Company  of  Sweden,  is  his  brother. 
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Construction 


III  KMIN(illAM,  .M..\.-- I'lans  arc  being  tuiisiilcrrd  for  cxtriiilinR  llic 
oniamrnlal  liKlitint:  system  along  Twentieth  Street  to  Five  Points  and 
from  thrie  nloiiK   IliKliland  Avenue  to  tlu-  I'otintry  ('lul>. 

ll.\UTSKLI.S,  .\l..\. — The  installation  of  a  liKliting  plant,  w.iler-works 
and  sewerage  systems  is  contemplated  liy  llie  city.  K.  .\.  Iliirleson  is  city 
engineer. 

nUNTSN'll.I.K.  AI.A.— flu-  property  of  the  Ihintsvillc  Ky.,  I.t.  & 
Pwr.  Co.,  it  is.  reported,  will  soon  lie  taken  over  by  F.astern  capitalists, 
who,  it  is  said,  will  make  extensions  and  improvements  to  the  system, 
at  a  cost  of  about  $100,000.  The  extension  of  the  railway  to  tlic  moun- 
tain will   be  completed  and  other  improvements  made. 

.'<YI..\C'.\l'('i.\,  .\1..\. — .\pplic.ition  has  been  made  to  the  City  Council 
by  the  company  which  is  developing  electrical  power  on  the  Little  River, 
near  (;ads<len.  and  the  Jackson  Shoals,  above  Talladega. 

T.M.I. .VDKG.V,  AI..'\. — The  substation  of  the  .Mabama  Pwr.  Devel.  Co. 
on  Court  Street  was  destroyed  by  a  cyclone  on  May  8,  causing  a  loss 
of  from  $60,000  to   $70,000. 

.■\SIlDOWN,  ARK. — Municipal  improvements  are  contemplated  by  the 
town  of  -Ashdown,  including  the  installation  of  a  light  plant,  water-works 
and  sewerage  systems. 

I.ITTI.K  ROCK,  ARK.— The  Carland  Pwr.  &  Devel.  Co.  is  consider- 
ing plans  for  the  construction  of  a  hydroelectric  plant  on  the  Ouachita 
River.  The  plant  when  completed  will  furnish  electricity  in  Little  Rock, 
Argenta,  Hot  Springs,  Pine  Hhiff,  Malvern  and  other  cities  in  Arkansas. 
E.  J.  Beard,  Kansas  City,  Mo.,  P.  J.  Ilannan,  of  St.  Louis,  and  others 
are  interested  in  the  company. 

l?E.\L^MO'NT,  C.AL. — A  group  of  Los  Angeles  men  headed  by  L.  A. 
Rogers  is  contemplating  the  installation  of  an  electric  plant  here.  A 
steam   laundry   may  be  installed   in   connection   with   the  lighting   plant. 

CLAREMOXT,  CAL.— .A  bond  issue  of  $100,000  for  the  purchase  and 
improvement  of  the  property  of  the  Citizens'  Lt.  &  Pwr.  Co.  is  under 
consideration.  Both  the  water  and  light  systems  would  be  operated  by 
the    municipality. 

GLENDO'R.A,  CAL. — Bids  will  be  received  by  the  Board  of  Trustees 
until  June  4  for  a  50-year  franchise  to  construct  and  operate  transmis- 
sion  line   in   Glendora. 

GREENVILLE,  C.\L.— The  Indian  Valley  El.  Lt.  &  Pwr.  Co.  has 
started  preliminary  work  on  a  7L000-hp  hydroelectric  development  on 
the  North  Fork  of  the  Feather  River.  The  first  unit  will  develop  about 
2000  hp  and  will  be  available  by  Oct.    I.     A.   C.   Pratt   is  president. 

HOLI.ISTER,  C.'KL.— The  Sierra  &  San  Francisco  Lt.  &  Pwr.  Co.  has 
applied  to  the  Board  of  County  Supervisors  for  a  blanket  franchise  to 
extend  its  transmission  lines  across  the  north  end  of  the  county.  Later 
a  branch  line  will  be  extended  to  Hollister. 

LOS  .ANGELES,  CAL.— The  city  has  voted  to  appropriate  $8,000  for 
the  installation  of  a  new  police  fire-alarm  and  telegraph  system;  $150,000 
was  also  voted  to  extend  the  municipal  lighting  system. 

LOS  ANGELES,  CAL. — The  City  Council  has  authorized  the  installa- 
tion of  ornamental  street  lamps  on  Sixth  Street  from  Hill  Street  to 
San  Mateo  Street.  The  city  will  pay  one-eighth  of  the  cost  and  the 
property  owners  Qn   Sixth   Street  the  remainder. 

MILL  VALLEY,  CAL.— The  Mill  Valley  &  Mount  Tamalpais  Scenic 
Ry.  Co.  has  applied  to  the  State  Railroad  Commission  for  permission  to 
issue  $150,000  in  capital  stock.  Of  the  proceeds  $50,000  will  be  used  for 
improvements   and    for   new   equipment. 

RED  BLUFF,  CAL.— The  Victor  Pwr.  Co.  has  increased  its  capita! 
stock  from"  $250,000  to  $500,000.  James  H.  Sharpe  and  P.  H.  Cofifman 
are  among  the  directors. 

RICHMOND,  CAL.— The  East  Shore  &  Suburban  El.  R.  R.  Co.  is 
planning  to  erect  a  substation  and  carhouse  at  its  terminal  in  Richmond, 
to  cost  about  $50,000. 

S.\N  FRANCISCO,  C.\L.— The  Board  of  Supervisors  has  decided  to 
purchase  electricity  to  operate  the  Geary  Street  railway  and  will  cancel 
all  plans  for  installing  the  $70,000  transformer  plant  in  connection  with 
the  municipal  carhouse.  It  is  expected  that  the  same  action  will  be  taken 
regarding  the  power  plant  that  was  to  have  been  built  in  the  North 
Beach  district,  at  a  cost  of  $250,000.  The  Board  of  Works  has  been 
directed  to  ask   for  bids  for   supplying  power. 

S.AN  JOSE,  CAL. — The  Board  of  Supervisors  has  adopted  a  resolu- 
tion calling  for  bids  for  the  installation  of  a  lighting  system  in  Pala  Or- 
chard and  Berryessa  precincts. 

S.ANTA  ROSA,  CAL. — Under  the  new  contract  with  the  Great  West- 
ern Pwr.  Co.  the  outlying  districts  will  be  well  lighted.  It  is  proposed 
to  substitute  100-watt  tungsten  lamps  for  the  present  arc  lamps  throughout 
the  city. 

STOCKTON,  CAL. — The  Stockton  El.  R.R.  Co.  is  contemplating  an 
extension  ot  its  railway  from  .Stockton  to  Oak  Park  via  Eldorado  Street 
at  a  cost  of  about  $60,000. 

V.^N  NUYS,  CAL. — The  Southern  California  Edison  Co.  is  preparing 
to  supply  electricity  for  lamps  and  motors  in  Van  Nuys  and  surrounding 
country..    The  company  proposes  to  erect  a  substation  on  East  C  Street. 

CiILCREST,   COL. — The   Council   has   purchased   equipment   for   an   elec- 


iricdiKlit  plant  lo  Mipply  i-lri  ti  iilly  for  liKlilniK  ibr  slrrt-lH  and  ifHidriicei 
in   (iilirc-ht, 

.NOKU'ICII,  CONN. —  InvfHiiKationH  air  bciiiK  made  by  a  Kpccal  com- 
mittee uf  the  Norwich  JUminritH  Mcn'i  Association  for  Htrrct-liKhting 
vyHtrms  in  diflcrrni  cilicn  with  a  view  of  HrcuriuK  belter  ilhiminating  sys- 
tem for  the  business  district  here. 

WATKKVII.I  i;.  ( ONN.— The  Ikrbcckcr  &  Kowland  Mfg.  Co.  is  con- 
tiinplatinK  tin-  construction  of  a  power  plant  in  connrclioii  with  itfi  works. 

WASHINGTON,  I).  C— Bids  will  be  received  at  the  Bureau  of  Sup- 
plies aiwl  .Accounts,  Navy  Departincnl,  Washington,  1).  ('.,  until  June  18 
for  furnishing  the  foilowinK  supplies:  Sclw-dule  •457K  -gas-producing 
.apparatus;    Schedule   4579 — electric    spot-welding    machine. 

WASHINGTON,  I).  C— Bids  will  be  received  at  the  Buriau  of  Sup- 
plies and  .Accounts,  Navy  Department,  Washington,  I).  ('.,  until  Jinic  18 
for  furnishing  supplies  at  the  various  navy  yards  as  follows:  Boston, 
Mass.,  Schedule  4583 — 13,000  carbons  for  arc  lamps;  Norfolk,  Va.,  Sched- 
ule 4590—20,370  ft.  lead-shcathed,  rubber-insulated  lead  cable.  T.  J. 
Cowie   is   paymaster-general. 

\\'.\SIIINGTON,  1).  C. — The  American  Consul  at  .Montevideo,  Uru- 
guay, reports  that  tenders  will  be  received  until  June  20  for  furnishing 
and  placing  electrically  operated  revolving  bridges,  weighing  3300  lb.  and 
with  2493  ft.  of  way,  as  per  conditions  on  view  at  the  office  of  Traffic  and 
Conservation  of  the  Port  Works  Council  of  Montevideo.  For  further 
information  address  No.  8817,  Bureau  of  Manufactures,  Department  of 
Conunerce  and   Labor,  Washington,  D.   C 

NEW  S.MYRN.A,  FLA. — John  T.  Hammond  is  planning  to  install  an 
electric-light   plant   here. 

M.ACON,  (J.A. — The  Scofield  Engineering  Co.,  Philadelphia,  has  been 
retained  as  consulting  engineer  by  the  Georgia  Pub.  Ser.  Corpn.,  in  cor«- 
nection  with  the  construction  of  a  steam  power  plant  in  Macon,  work  on 
which  will  begin  iminediately.  The  (jeorgia  Pub.  Ser.  Co.  was  recently 
organized  with  a  capital  stock  of  $1,000,000  to  supply  electricity  in 
Macon  and  surrounding  territory.  W.  J.  Massee,  James  Andersoni  and 
Orville  Park  are  incorporators.  The  company  has  awarded  contracts  for 
machinery  to  generate  3000  hp,  at  a  cost  of  about  $180,000. 

WALDOST.A,  G.A. — Plans  are  being  considered  by  the  new  owners  of 
the  Consol.  Ice  &  Pwr.  Co.  for  extenisive  improvements  to  the  plant. 
It  is  understood  that  the  output  of  the  plant  will  be  doubled  and  the 
city   rewired   throughout.      H.   T.   Hartmen,    of   Philadelphia,   is   interested. 

AMERICAN  FALLS,  IDAHO.— The  American  Falls  Pwr.  Co.  has 
awarded  a  contract  to  the  James  A.  Green  Co.,  constructing  engineers, 
for  the  construction  of  a  hydroelectric  power  plant  at  American  Falls, 
for  $250,000.  It  is  said  that  additions  will  be  decided  upon  in  the  next 
60  days  which  will  increase  the  contract  to  nearly  $500,000.  The  initial 
installation  will  provide  for  a  development  of  5000  hp.  The  buildings, 
raceway  and  dam  will  be  sufficient  to  develop  35,000  hp.  The  work  in- 
cludes the  erection  of  a  transmission  line  from  American  Falls  to  Po- 
catello. 

CAMBRIDGE.  ID.AHO. — Surveys  are  being  made  by  the  Cambridge, 
Indian  Valley  &  Eastern  R.  R.  Co.  for  its  electric  railway  from  Cam- 
bridge through  the  Indian  Valley.  The  proposed  railway  will  be  about 
16  miles  long.  D.  Highley,  New  Meadows,  Idaho,  is  engineer  in  charge 
of  surveys. 

STITES,  ID.AHO. — The  City  Council  has  granted  the  Kooshia  Milling 
&  Pwr.  Co.  a  franchise  to  erect  and  operate  an  electric-light  and  power 
plant   in    Stites. 

BLOOMINGTON,  ILL.— The  Bloomington  &  Normal  Ry.  &  Lt.  Co. 
has  closed  a  deal  whereby  it  will  take  over  the  electric-light  plants  of 
the  El  Paso  Lt.  &  Pwr.  Co.,  El  Paso;  the  Gridley  El.  Lt.  Co.,  Gridley,  and 
the  electric  plant  at  Chenoa,  owned  by  C.  C.  McDonald.  Long-distance 
transmission  lines  will  be  erected  from  Bloomington  to  the  three  towns 
and  electricity  furnished  from  the  large  plant  of  the  company  in  Bloom- 
ington. 

BYRON,  ILL. — The  Rock  River  Pwr.  Co.  is  planning  to  build  an  elec- 
tric plant  at  Byron  to  cost  about  $20,000.  It  is  reported  that  a  trans- 
mission line  will  be  erected  to  Freeport  and  a  distributing  system  erected 
in  that  town  to  supply  electricity  for  lamps  and  motors.  G.  M.  Clark, 
Byron,  is  president  and  Owen  T.   Smith,   Freeport,  vice-president. 

CARLINVILLE,  ILL. — Negotiations  have  been  concluded  whereby  the 
McKinley  Syndicate  has  purchased  the  gas  and  electric  plants  of  the 
Carlin  Utilities  Co. 

CHAMPAIGN,  ILL. — Bids  will  be  received  until  July  1  by  the  City 
Counicil  for  equipment  for  new  electric-lighting  system.  Preliminary 
plans  call  for  64  lamp  standards  with  underground  connection,  331  lamps 
of  100  cp  and  252  60-cp  lamps. 

DIXON,  ILL. — The  proposition  to  extend  the  franchises  of  the  Lee 
County  Ltg.  Co.  and  the  Sterling,  Dixon  &  Eastern  Ry.  Co.  has  been 
approved  by  the  voters.  Both  systems,  it  is  said,  will  be  absorbed  by  the 
Northern)  Illinois  L^tilities  Co. 

GREENVILLE,  ILL.— The  Greenville  El.  Lt.,  Gas  &  Pwr.  Co.  is 
planning  to   substitute  tungsten   lamps   for   the   present   arc  lamps. 

HENNING,  ILL. — The  Village  Board  has  entered  into  a  contract  with 
R.  C.  Wilson  and  associates,  of  Potomac,  for  lighting  the  streets  of  the 
village.     A  transmission  line  will  be  erected  from  Potomac  to  Henning. 

JOLIET,  ILL.^ — As  a  result  of  an  appeal  by  the  Mayor  and  committee 
of    aldermen    the    Sanitary    District    of    Chicago    has    decided    to    submit    a 
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bid  for  lighting  the  streets  of  the  city.  If  the  Sanitary  District  should 
obtain  the  contr:ict,  it  would  be  necessary  to  erect  a  complete  plant  or 
take  over  the  present  system. 

MARINE,  ILL.— The  Collinsville  El.  Lt.  &  Pwr.  Co.,  Collinsville,  has 
submitted  a  proposition  to  the  Town  Council  for  the  installation  of  an 
electric-light   system   here.     A.   W.   Crawford  is  vice-president. 

PAXTON,  ILL.— The  Consumers'  lit.,  Lt.  &  Pwr.  Co.  has  purchased 
a  site  for  its  proposed  new  plant  in  this  city.  H.  L.  Clarke  is  one  of  the 
promoters   of   the   new   company. 

PEORI.A,  ILL. — A  movement  has  been  started  by  the  Uplands  Im- 
provement .Assoc,  for  the  installation  of  ornamental  lamps  on  Colum- 
bia  Terrace,    Parkside   Drive   and   Institute   Place. 

SHEFFIELD,  ILL.— The  Village  Board  has  granted  Byron  Harpole 
a  30-year  franchise  to  construct  and  operate  an  electric-light  plant  here. 

SPRING  VALLEY,  ILL.— The  installation  of  a  boulevard  lighting 
system   on   St.   Paul   Street  is  proposed. 

WINDSOR,  ILL. — The  City  Council  has  granted  an  electric-light  fran- 
chise and  street-lighting  contract  to  II.  K.  .Munson,  J.  II.  Wallace  and 
A.  C.  Crays,  of  Windsor. 

WYOMING,  ILL. — E.  B.  Hillman,  owner  of  the  local  electric-light 
plant,  has  applied  to  the  City  Council  for  a  20-year  e-xtension  of  his  elec- 
tric-light franchise  with  a  view  of  installing  additional  equipment  and 
furnishing  a   24-hour  service. 

ALEXANDRIA,  IND. — The  installation  of  an  electric-lighting  system  in 
the   Scott  addition,  a  suburb  of   Ale.xandria,   is   under  consideration. 

LAFAYETTE,  IND.— The  capital  stock  of  the  Merchants'  El.  Lt.  Assoc, 
has  been  increased  from  $200,000  to  $350,000,  the  proceeds  to  be  used  for 
extension  and  improvements  to  the  plant.     P.  A.  Byers  is  president. 

LAPEL,  IND.— The  Town  Board  has  awarded  the  Xoblesville  Ht., 
Lt.  &  Pwr  Co.,  Noblesville,  a  contract  for  lighting  the  town  by  elec- 
tricity.    The   street-lighting   contract   calls    for    36   tungsten    lamps. 

CEDAR  FALLS,  lA. — The  installation  of  an  ornamental  street-light- 
ing system  in  the  business  section  is  under  consideration. 

CHEROKEE,  lA.— The  electric  plant  of  the  Cherokee  El.  Co.  has  been 
sold  to  A.  A.  Boyd  and  W.  E.  Wright,  Michigan  City,  Ind.  The  new 
owners  propose  to  establish  a  day  service  and  make  other  improvements 
to  the  system. 

CRESTON,  I.\. — The  Creston  Gas  &  El.  Co.  has  increased  its  capital 
stock  from  $100,000  to  $160,000. 

MAQUOKETA,  lA.— The  Barnes  El.  Lt.  &  Pwr.  Co.  is  enlarging  its 
power  house  and  will  install  an  additional  generator  and  two  new  boilers. 
A  new  transmission   line   to   Anamosa   is  being   erected. 

ORANGE  CITY,  lA.— F.  W.  Michel,  who  was  recently  granted  a  20- 
year  franchise,  has  purchased  the  local  electric-light  plant,  owned  by 
Harry  Kooyman. 

WATERLOO,  lA.— A  power  house  of  the  Waterloo,  Cedar  Falls  & 
Northern  Ry.  Co.  was  recently  destroyed  by  fire,  causing  a  loss  of  about 
$125,000.     The  new  power  house  of  the  company  was  not  damaged. 

FRONTENAC,  K.\X. — It  has  been  decided  to  equip  the  new  pumping 
station   with  two  electric-motor-driven  pumps. 

HALSTEAD,  KAN.— The  Wichita  Pwr.  &  El.  Co.  has  extended  its 
transmission  limes  to  Halstead  and  will  soon  supply  electrical  service 
there.     Electric  street  lamps  will  be  placed  on  Main  Street  later. 

lOLA,  KAN. — The  installation  of  additional  equipment  in  the  munici- 
pal electric-light  plant  is  under  consideration. 

OS.AWATOMIE,  KAN.— Bonds  to  the  amount  of  $20,000  have  been 
voted  for  the  construction  of  a  municipal  electric-light  plant  and  other 
municipal  improvements. 

SALINA,  KAN. — Plans  are  being  considered  for  the  installation  of 
ornamental  lamp  staijdards,  carrying  five-lamp  clusters,  on  Santa  Fe  and 
Iron  Avenues  and  Ash  Street.  Frank  Ekstrand  has  charge  of  tlie 
proposition. 

B.\RBOURVILLE,  KV.— The  property  and  franchise  of  the  Barbour- 
ville  Lt.  &  Pwr.  Co.  has  been  purchased  by  G.  W.  Tye  and  A.  D.  Smith. 
Barbourville.      Itnprovements  and   extensions   will   be   made   to   the   system. 

HARLAN,  KY.— The  Harlan  Coal  Mining  Co.,  of  Louisville,  has 
awarded  a  contract  to  the  Morgan-Gardner  El.  Co.,  of  Chicago,  for  the 
installation  of  a  power  plant  and  mining  equipment  for  its  mew  coal 
fields  now  being  opened  for  development  near  Harlan.  The  equipment 
will  include  boilers  manufactured  by  the  Skinnier  Mfg.  Co.,  Pittsburgh, 
and   generator  made   by   the  James   Clark,  Jr.,    El.   Co.,   Louisville. 

LOUISVILL?:,  KY. — The  Interstate  Pwr.  Co.,  recently  incorporated 
with  a  capital  stock  of  $500,000,  has  the  contract  for  the  distribution  of 
electricity   generated   by   the   Tennessee    Pwr.    Co.    in    Northern  Georgia. 

CAMBRIDGE,  MD.— The  property  of  the  Cambridge  Gas  &  El.  Lt.  & 
Pwr.  Co.  has  been  purchased  by  Gustavo  Lobo,  of  Galban  &  Co.,  engineers, 
New  York,  N.  Y.  E.  C.  Carrington,  Baltimore,  is  president  of  the  Cam- 
bridge  company. 

SYKESVILLE,  MD. — The  installation  of  an  electric-light  system  is 
under  consideration  by  the  town.      D.   B.   Sprecher  is   Mayor. 

BROOKFIELD,  MASS.— The  Central  Massachusetts  El.  Co.  has  been 
granted  a  franchise  by  the  Selectmen  to  erect  transmission  lines  here  to 
supply  electricity  for  lamps  and  motors. 

HARVARD,    M.\SS.— The    Selectmen    have    gramed    the    Harvard    Gas 


&  El.  Co.  permission  to  supply  electricity  for  lamps,  heat  and  motors 
here.  Plans  are  being  prepared  by  the  Light,  lit.  &  Pwr.  Corpn.,  of 
Boston,  for  the  distributing  system.  For  the  present  the  company  will 
purchase  energy  from  the  Ayer  El.  Lt.  Co.,  .\yer.  Electrical  service 
will  be  furnished  by  the  company  in  Harvard  Center,  Still  River,  Oak 
Hill,  Prospect  Hill  and  other  towns.  The  company  expects  eventually 
to  build  a  power  jtlant  at  .Still  River.  Lester  E.  Whitcomb,  superintendent 
of  the  .\yer  El.  Lt.  Co.,  will  have  charge  of  the  business  of  the  Harvard 
company. 

HINSDALE,  MASS.— Messrs.  Sargent  &  Munch,  Pittsfield,  have  ap- 
plied   for   a   franchise   to   establish   an    electric-light    plant    here. 

LAWRENCE,  MASS. — Plans  have  been  prepared  by  the  Lawrence 
Gas  Co.  for  an  addition  to  its  electric  power  house  on  St.  Lawrence 
.Street  to  cost  approximately  $20,000;  also  an  addition  to  the  repair  shop 
oil   Methuen   Street  to  cost  $3,000. 

LONGMEADOW,  MASS. — At  a  special  town  meeting  held  May  14  the 
L'nited  El.  Lt.  Co.  was  granted  a  franchise  to  erect  transmission  lines 
through  the  town  from  Springfield  to  the  State  Line  on  the  iron  poles  of 
the  tele[)hone  company  until  such  time  as  the  wires  shall  be  placed  under- 
ground. The  company  agrees  to  place  its  wires  underground  within  certain 
limits  from  Ely  Road  to  Birnie  Road  within  three  years,  and  from  the 
Birnie   Road  to  the   State  Line   within  eight  years. 

LOWELL,  MASS.— The  Lowell  El.  Lt.  Corpn.  has  submitted  plans  for 
the  installation  of  an  ornamental  street-lighting  system  in  the  business  dis- 
trict. 

NEW  BEI)l"ORD,  .M.X.-^S.— Westinghouse,  Church,  Kerr  &  Co.,  Pitts- 
burgh, are  preparing  plans  for  the  construction  of  a  substation  for  the 
New  Bedford  Gas  &  Edison   Lt.  Co. 

PALMER,  M.ASS. — The  Selectmen  have  decided  to  contract  with  the 
Central  Massachusetts  El.  Co.  for  street  lighting.  The  present  arc  lamps 
will  be  discarded  and  incandescent  lamps  installed. 

COMSTOCK,  MICH.— The  Commonwealth  Pwr.  Co.,  Jackson,  has  been 
granted  a  30-year  franchise  to  supply  electricity  here. 

EVART,  MICH.— The  Evart  Lt.  &  Pwr.  Co.  has  been  granted  a  30- 
year  franchise  by  the  Town  Council.  The  company  will  soon  begin 
work  on  construction  of  its  dam  and  will  rewire  the  town.  The  equip- 
ment of  the  municipal  electric-light  plant  will  be  sold  and  electric  mo- 
tors installed  to  operate  the  pumps.  In  consideration  of  the  franchise 
the  company  has  agreed  to  furnish  power  to  any  new  manufacturing  en- 
terprise starting  in   Evart  for  a  period   of  six   months. 

GROSSE  POINTE,  MICH.— Steps  have  been  taken  by  the  \illage 
Trustees  for  the  installation  of  40  street  lamps  on  Jefferson  .\venue  be- 
tween the  city  limits  and  the  Cadieux  road. 

HOLLY,  MICH. — The  Commonwealth  Pwr.  Co.  has  purchased  the  elec- 
tric plant  of  the  Holly  Ltg.  Co.  The  Commonwealth  company  is  nego- 
tiating with  tlie  Fenton  Council  to  secure  the  right  of  way  for  its  high- 
tension  transmission  line  to  connect  the  Holly  plant  with  Linden.  It  is 
proposed  to  install  substation  in  Fenton  to  furnish  electricity  there. 

LANSING,  MICH.— The  State  Railroad  Commission  of  Michigan  has 
approved  the  articles  of  incorporation  of  the  Peninsula  Pwr.  Co.,  of 
Madison,  W'is.,  and  has  given  it  permission  to  incorporate  under  the  laws 
of  the  State  of  Michigan,  as  well  as  to  issue  $1,000,000  in  bonds.  The 
company  has  been  incorporated  in  Wisconsin  with  a  capital  stock  of 
$850,000.  It  proposes  to  construct  a  dam  and  build  a  hydroelectric 
power  plant  on  the  Menomonie  River.  W.  E.  Mead,  dean  of  the  engi- 
neering department  of  the  University  of  Wisconsin,  is  general  manager 
and   chief   engineer   of   the   company. 

OLIVET,  MICH. — The  Common  Council  has  granted  the  Commom- 
vvealth  Pwr.  Co.  a  30-year  franchise  to  operate  an  electric  system  here 
subject  to   the  approval  of  the  voters. 

PIGEON,  MICH.— The  proposition  to  issue  $8,000  in  bonds  for  the  in- 
stallation of  a  municipal  electric-light  plant  will  be  submitted  to  the  voters. 

REED  CITY,  MICH. — Contract  has  been  awarded  by  the  Osceolo  Lt. 
&  Pwr.  Co.  to  the  Fargo  Constr.  Co.,  Jackson,  for  the  construction  of 
a  new  dam  to  replace  the  one  recently  destroyed  by  the  flood,  at  a  cost 
of  $6,600.     At  present  the  city  is  without  electrical  service. 

REED  CITY,  MICH.— The  Osceola  Lt.  &  Pwr.  Co.,  Reed  City,  and 
the  Evart  Lt.  &  Pwr.  Co.  have  applied  to  the  City  Council  for  a  franchise 
to  supply  electricity  here.  The  Evart  company  has  asked  for  a  30-year 
franchise  and  agrees  to  build  a  dam  above  Ilersey  on  the  Muskegon 
River  and  to  furnish  service  by  Feb.  11,  1913.  The  Osceola  company 
agrees  to  have  its  plant  in  operation  within  90  days.  The  town  has  been 
without  electrical  service  ever  since  the  dam  of  the  Osceola  company  was 
carried  away  by  the  flood. 

TRAVERSE  CITY,  MICH.— -M  a  special  e\ection  held  May  14  the 
proposition  to  issue  $150,000  in  bonds  for  the  purpose  of  purchasing  the 
property  of  the  Queen  City  El.  Lt.  &  Pwr.  Co.  was  carried.  .\  similar 
election  was  held   March   28  but   was  declared  illegal. 

COLERAINE,  MINN.— Bids  will  be  received  by  W.  W.  Hunter,  clerk, 
until  June  15  for  a  new  street-lighting  system.  The  plans  call  for  48 
12-ft.   posts. 

DULUTH,  MINN. — Steps  have  been  taken  for  the  installation  of  an 
ornamental  street-lighting  system  in  the  West  End.  The  cost  of  erecting 
the  standards  is  estimated  at  about  $5,000. 

IIIBBIXG.   MIXX.— The   \irginia    El.    Pwr.   &   Wtr.    Co.   has   decided   to 
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niiiUc   fMrimivr   iiiipinvciiiriitii   and   additions   id   ilir    luc-al    |>liiiit,    iiivolviiiK 
111)  cxpciuliluic  of   In.m  $4D,()00  to  $50.0t>(). 

IWONTON.  MIN.N.— The  Cnyaim..  Uaiim-  I'wi.  \  1. 1,  to.  li.is  l.ccii 
Ki^iiilt'il   a   liaiu'liiiir  in   Ironlon. 

LKSn:i-R  CKNTKR.  MINN.— W.  T.  Mi-Caskcy  &  Co.,  I.nnsinK,  Mi.h., 
contrni|ilat<-  ercctintt  «n  clootricliRht  plant  here  if  sufficient  patronaKC 
can  Ik-  M-i-uic<l  to  wnrrnnt   the  cxpciulituic. 

NORTH  ST.  IWUI-  MINN.— Tlic  fity  C'oiimil  is  onlimplaliiiK  the 
installation   of  a   new   electric  lisht  and   |iowcr  plant. 

ROCHKSTKR.  MINN.— The  I'ublic  I'tility  Hoard  is  haviiiK  plans 
l>repared  for  an  addition  to  the  power  house  of  the  municipal  electric- 
light    |>laiit. 

I'KTll.VNV,  Mt.). — The  proposition  to  issue  honds  to  the  aiiiuunt  ol 
$J5,000  for  the  installation  of  a  new  innnicipal  electric-light  plant  and 
water-works  system   will  be  submitted   to  a  vote. 

I..\MAR,  MO. — The  city  has  purchased  the  plant  of  the  l.aniar  It.  & 
W'tr.  Co.  for  $30,000  and  will  make  improvements  :nul  extensions  to 
the  system,  at  a  cost  of  about  $40,000. 

SPRINGFIELD,  MO.— Improvements  costing  $443,000  will  be  made 
at  once  to  the  properties  of  the  Sprinigfield  Trac.  Co.  and  the  Spring- 
lield  Gas  &  El.  Co.  The  proposed  work  will  include  the  rebuilding  of 
the  tracks  and  trolley  lines  of  the  railway  company  at  a  cost  of  $250,000; 
tlie  extension  of  the  light  and  power  transmission  cables,  $50,000;  build- 
ing of  substation  at  the  local  power  house,  $125,000,  and  the  extension 
of  gas  mains  and  service,  $18,000. 

CUT  BANK,  MONT. — It  is  reported  that  an  electric  light  and  water 
company  of  Coeur  d'Alene,  Idaho,  has  applied  to  the  City  Council  for  a 
franchise  to  install  and  oi)erate  an  electric-light  plant  and  water-works 
system  here. 

CEDAR  BLUFFS,  NF.B. — Preparations  are  being  made  for  the  con- 
struction of  a  municipal  electric-light  plant,  bids  for  which  will  be  re- 
ceived in  about  30  days.  The  cost  of  the  work  is  estimated  at  about 
$7,000.  The  Alamo  Engine  &  Supply  Co.,  Omaha,  Neb.,  has  charge  of 
the  work. 

F.VRMINGTON,  N.  H.— The  Cloutman  Gas  &  El.  Co.  has  awarded  a 
contract  to  the  General  El.  Co.  for  two  steam  turbogenerators,  which 
will  increase  the  output  of  the  plant  to  about  500  hp.  The  company  has 
recently  contracted  to  furnish  electricity  for  lamps  at  .Alton  and  Alton 
Bay  and  to  residences  along  the  line  between  Farmington  and  .Mton.  It 
has  also  closed  a  contract  with  the  Thayer-Osborne  Shoe  Co.  to  furnish 
energy  for  lamps  and  motors  for  the  factory. 

TILTON,  N.  H. — The  Public  Service  Commission  has  granted  the 
Tilton  El.  Lt.  &  Pwr.  Co.  permission  to  increase  its  capital  stock  by 
$14,000. 

NEWARK,  N.  T. — The  Public  Service  El.  Co.  is  planning  to  erect  a 
brick  substation  on   Fenwick  Street,  to   cost   about   $n,000. 

RAHWAY,  N.  J. — The  question  of  establishing  a  municipal  electric- 
light  plant  in  Rahway  is  under  consideration. 

ALBUQUERQUE,  \.  M.— The  Albuquerque  Gas,  El.  Lt.  &  Pwr.  Co.  has 
submitted  a  proposition  offering  to  install  an  ornamental  lighting  system 
on  Central  Avenue  in  the  business  district.  The  company  also  offers  to 
erect  the  lamp  standards,  each  carrying  three  lamps,  at  an  expense  of 
about  $4,000,  provided  the  city  pays  for  the  installation  of  the  conduits 
for  same;  also  to  furnish  electricity  for  maintaining  same  with  midnight 
service  at  the  rate  of.  10  cents  per  front  foot  per  month. 

GATES,  N.  Y. — The  Town  Board  has  awarded  the  Rochester  Ry.  S: 
Lt.  Co.  a  contract  for  lighting  the  streets  of  the  town.  Work  will 
begin  at  Tjnce  on  the  installation   of  the  system. 

GR.-\NVILLE,  N.  Y. — The  Public  Service  Commission  has  authorized 
the  Granville  El.  &  Gas  Co.  to  execute  a  mortgage  to  secure  $400,000  in 
bonds  and  to  issue  thereunider  bonds  to  the  amount  of  $200,000,  of  which 
the  proceeds  of  $150,000  are  to  be  used  to  take  up  underlying  bonds 
and  the  remaining  $50,000  to  be  sold  at  not  less  than  95,  the  proceeds 
of  $14,563  to  be  used  for  new  construction  and  the  remainder  for  re- 
funding liabilities  shown  by  the   company's  books. 

HEUVELTON,  N.  Y.— The  new  lighting  district  in  Heuvelton  has 
been  estabished  and  a  committee  appointed  to  draw  up  a  contract  under 
wliich  bids  will  be  asked  for  lighting  the  village. 

HOLLEY,  N.  Y. — The  Village  Board  is  considering  the  question  of 
purchasing  electricity  from  the  A.  L.  Swett  El.  Lt.  &  Pwr.  Co.,  Medina, 
to   operate  the  municipal  electric-light   plant. 

LONG  LAKE,  N.  Y.— The  Long  Lake  Lt.,  Ht.  &  Pwr.  Co.  has  applied 
to  the  Public  Service  Commission  for  permission  to  construct  an  elec- 
tric-light plant  in  Long  Lake  and  also  for  authority  to  issue  $8,000  in 
capital  stock,  the  proceeds  to  be  used  for  construction  of  a  plant.  The 
company  expects  later  to  operate  at  Indian  Lake. 

LYONS,  N.  Y. — At  an  election  held  May  14  the  proposition  to  issue 
$10,000  in  bonds  for  the  installation  of  a  municipal  electric-light  plant 
was  carried. 

MARCELLUS,  N.  Y. — F.  W.  Knapp,  owner  of  the  local  electric-light 
plant,  has  closed  a  contract  with  the  Syracuse  Ltg.  Co.,  Syracuse,  for 
Niagara  power  and  has  also  purchased  poles  for  the  transmission  line 
from  Camillus.  Mr.  Knapp  is  negotiating  with  the  town  of  Auburn  to 
supply  electrical  service  there  and  may  also  submit  a  bid  to  furnish  elec- 
tricity in  Skaneateles.     The  plants  of  the  Onondaga  Paper  Co.,  the  Lawless 


paper   niilU,    the    Marccllus    Paper    Co.    and    Allen    &    .Smith's    bailey    mills 
will   udc  Niagara  power. 

MECll.XNJCSVILLK,  N.  V.  -The  \  illage  Tru»tcc»  arc  considering;  the 
■  lurstion  of  changing  the  motive  power  at  the  pniniiing  station  from 
steam  to  electricity.  The  Ilalfmoon  Lt.,  III.  &  I'wr.  Co.  lian  submitted  a 
pru|iosition  olTcring  to  supply  electricity  for  the  pumping  litation  on  a 
five  year  or  ten-year  contract  at  a  cost  of  $12  per  day.  The  company 
also  olTcrs  to  maintain  repair.s  to  the  pump,  build  nearly  one-third  of  the 
transmission  line,  operate  the  fdter  beds,  and  to  deliver  500,000  gal.  of 
water  each  24  hours  against  430,000  gal.  delivered  by  the  present  steam 
system. 

MIDDLETOWN,  N.  Y. — The  Council  has  adopted  a  resolution  provid- 
ing for  the  installation  of  a  new  lighting  system  for  .fames   Street. 

NEW  ROCKKOKD,  N.  V.-  Bids  will  be  received  by  K.  S.  Craig, 
county  auditor,  until  June   10  for  a  lighting   plant  for  the  court   house. 

NEW  YORK,  N.  Y. — Proposals  will  be  received  at  the  office  of  the 
general  storekeeper  of  supplies,  United  States  Custom  House,  New  York, 
until  May  31  for  electrical  supplies  and  miscellaneou.s  supplies  for  the 
United  States  public  buildings  in  New  York  City  and  Brooklyn  for  the 
fiscal  year  1913.  Copies  of  specifications  and  proposal  form  may  be  ob- 
tained  on   application   to   Francis   Kaley,  general  storekeejier   of  supplies. 

OGDENSBL'RG,  N.  Y.— The  new  factory  of  the  Newell  Mfg.  Co.,  to 
be  erected  on  Depot  Hill,  will  be  operated  throughout  hy  electricity  fur- 
nished by  the  1 1  anna  wa  Falls  Wtr.  Pwr.  Co. 

OLEAN,  N.  Y. — Plans  and  specifications  are  being  prepared  for  the 
construction  of  the  new  power  plant  for  the  Western  New  York  & 
Pennsylvania  Trac.  Co.  in  Olean,  to  cost  about  $250,000.  The  plans 
provide  for  an  initial  installation  of  a  750-hp  turbine  direct-connected  to 
a  generator  with  space  for  a  second  unit  of  the  same  rating  within  a 
year.  Three  Babcock  &  Wilcox  boilers  will  be  installed.  The  building 
will  be   176   ft.   x    160  ft. 

OSWEGO,  N.  Y. — A  committee  has  been  appointed  by  the  Retail 
Merchants'  .\ssociation  to  make  further  investigations  pertaining  to  the 
installation  of  an  ornamental  lighting  system  in  the  business  district. 
The  committee  appointed  to  investigate  the  matter  reported  that  the  cost 
would  be  about   $8,000,   of  which  the  city   would  pay  one-third. 

PIIILMONT,  N.  Y. — The  question  of  changing  the  street-ligliting  sys- 
tem from  gas  to  electricity  is  under  consideration.  The  Red  Hook  Lt. 
&  Pwr.  Co.  has  submitted  a  proposition  to  the  town  officials  to  furnish 
the  service.     Two  other  companies  are  also  anxious  to  secure  franchises. 

SODUS,  N.  Y. — The  Wayne  Pwr.  Co.  is  planning  to  extend  its  ser- 
vice to  many  towns,  including  Avoca,  Wallace,  Cohocton,  Atlanta,  North 
Cohocton  and  Naples  and  will  probably  extend  the  lines  to  Bath  and 
Dansville,  making  Wayland  a  central  distributing  point.  The  company 
expects  to  secure  power  from  Niagara  Falls.  The  nearest  point  at  which 
the  main  line  can  be  tapped  is  about  25  miles  from  the  proposed  lines  of 
the  Wayne  company.  The  cost  of  the  transmission  lines  is  estimated  at 
$50,000  and  that  of  the  substation  from  $75,000  to  $100,000.  G.  R.  Miljs, 
Sodus,  is  president  of  the  company. 

SYRACUSE,  N.  Y.— The  Syracuse  &  South  Bay  EI.  Ry.  Co.  will  award 
contracts  for  the  construction  of  about  6  miles  of  tracks  in  the  near 
future. 

BANNERS  ELK,  N.  C. — Steps  have  been  taken  for  the  installation  of 
a  small  hydroelectric  light  plant  for  the  Lees-McRae  Institute  at  Ban- 
ners Elk.  A  survey  has  been  made  of  the  water-pouer  site  on  the  Elk 
River,  a  short  distance  from  the  institute,  w-here  it  is  estimated  that 
80  hp  can  be  developed.  The  cost  of  the  plant  complete  is  estimated  at 
$5,000. 

NORTHWOOD,  N.  D.— The  installation  of  an  electric-light  plant  in 
Northwood   is   under   consideration. 

AKRON,  OHIO.— The  Northern  Ohio  Trac.  &  Lt.  Co.  has  decided  to 
issue  $1,640,000  in  capital  stock,  the  proceeds  to  be. used  to  construct  a 
new  central  power  station,  reconstruct  lines  and  other  w-ork.  amounting 
in  all   to  about  $2,000,000. 

CINCINNATI,  OHIO. — Bids  will  be  received  until  June  4  by  the 
Board  of  Public  Safety  for  furnishing  underground  cables  for  signal  and 
telephone   circuits   of  the   Fire   Department. 

DAYTON,  OHIO.— The  Board  of  Education  has  decided  to  install  an 
independent  lighting  and  power  plant  in  the  manual  training  school 
addition   to   Stivers   High   School. 

LOWELLVILLE,  OHIO. — Preparations  are  being  made  for  the  con- 
struction of  a  new  power  station  in  Lowellville  for  the  Republic  Ry.  & 
Lt.  Co.,  which  controls  all  the  railways  formerly  controlled  by  the  Ma- 
honing and  Shenango  Ry.  &  Lt.  Co.,  Youngstown.  Tlie  Stone  &  Webster 
Engineering  Corpn.  has  the  contract  for  the  work.  H.  L.  Patterson  is 
chief  engineer  of  the  railway-  company  and  Edward  A.  Lake  is  consulting 
engineer  for  the  Stone  &  Webster  Corpn. 

PORT  CLINTON,  OHIO.— The  American  Gypsum  Co.  is  planning 
Jo   erect  an  electric  power   house  at  its   plant  2  miles  east   of  the   city. 

S.\LEM,  OHIO. — The  Council  has  adopted  specifications  for  t'ne  new 
lighting  system  and  has  passed  an  ordinance  authorizing  the  Director  of 
Public  Service  to  advertise  for  bids  for  the  installation  of  same.  The 
plans  have  been  changed  so  as  to  bring  the  cost  within  $20,000.  Con 
Crete  posts  may  be  used  instead  of  wooden  and  bids  -will  be  taken  on 
both    kinds. 

STEUBENVILLE,    OHIO. — A    proposition    has   been    submitted    to'l'he 
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City  Council  by  G.  H.  Westfall,  Pittsburgh,  Pa.,  for  the  installation  of  an 
electric-light  plant  here.  Mr.  Westfall  states  that  a  company  composed  of 
Pittsburgh  men,  including  himself,  if  granted  a  franchise,  will  establish 
an  electric  plant  in  Steubenville,  at  a  cost  of  $300,000,  to  supply  electricity 
to  private  consumers  and  for  manufacturing  purposes. 

YOUNGSTOWN,  OHIO.— The  City  Council  has  voted  to  recommend 
a  bond  issue  of  $30,600  for  the  installation  of  a  municipal  e'ectric-liglu 
plant  in  the  basement  of  the  market  house  to  supply  electricity  to  main- 
tain   ISO   pedestal   lamps  in  the   business  district. 

PAULS  VALLEY,  OKLA.— W.  B.  Walker,  president,  writcN  that  his 
company  will  rebuild  its  dam  across  the  Washita  River  as  soon  as  the 
steam  plant  now  in  course  of  construction  is  completed.  The  company 
expects  to  be  able  to  supply  electricity  for  lamps  and  motors  about  July 
1.  The  cost  of  the  work  is  estimated  at  about  $25,000.  II.  VN'alker  is 
engineer   in   charge. 

PONCA,  OKLA. — Preparations  are  being  made  for  the  construction  of 
a  municipal  electric-light  plant,  bids  for  which  will  be  opened  June  3. 
The  cost  of  the  work  is  estimated  at  about  $30,000.  Burns  Si  Mc- 
Donnell, Kansas  City,  Mo.,  are  engineers. 

TFX'UMSKH,  OKLA.— The  Rapid  Transit  Interurban  Co.,  which  pro- 
poses to  build  an  interurban  railway  from  Muskogee  through  Tecumseh 
to  Chickasha,  with  a  cross  line  through  Tecumseh  from  Guthrie  to  Sulphur, 
is  considering  a  plan  to  supply  electrical  energy  to  the  towns  and 
farmers  along  the  route  for  lamps  and  motors.  It  is  proposed  to  build 
a  power  plant  in  Sulphur  and  Tecumseh  and  at  other  points  along  the 
system.  The  company  has  been  granted  right-of-way  through  the  counties 
of  Pottawatomie  and  Murray  and  street  car  privileges  in  Sulphur  and 
Tecumseh  and  also  at  Stratford,  where  a  bonus  of  $10,000  has  been 
raised.  Tecumseh  has  granted  a  bonus  of  $20,000  and  Sulphur  one  of 
$40,000.  .\  bill  is  pending  in  Congress  granting  riglit-of-way  through 
the  National  Platte  Park  at  Sulphur. 

CORVALLIS,  ORE. — Arrangements  are  being  made  by  the  Portland, 
Eugene  &  Eastern  Ry.  Co.  for  the  construction  of  the  local  street  rail- 
way. Orders  have  been  placed  for  rails  and  electric  equipment  and 
machinery  will  soon  be  purchased.     George  D.  O'Connor  is  manager. 

EUGENE,  ORE.— The  Oregon  El.  Ry.  Co.  has  awarded  the  contract 
for  the  construction  of  two  large  substations,  one  near  TIarrisburg  and 
the  other  near  Eugene,  to  T.   H.   Ellis,  of  Eugene. 

GRANT'S  PASS,  ORE. — A  special  election  will  soon  be  held  to  vote 
on  the  proposition  to  issue  bonds  for  the  construction  of  an  electric-light 
plant   and   water-works   system. 

MARSHFIELD,  ORE.— The  C.  A.  Smith  Lumber  S:  Mfg.  Co.  has 
awarded  the  contract  for  the  erection  of  a  large  electric  power  plant  to 
C.  C.  Moore  &  Co.,  San  Francisco,  Cal.  The  equipment  will  be  fur- 
nished by  the  General  El.  Co.  The  plant  will  develop  about  3500  hp  and 
will  supply  electricity  for  operating  part  of  the  sawmill,  the  paper-pulp 
plant  and  to  supply  power   for  logging. 

SALEM,  ORE.— The  McKenzie  Valley  Irrig.  &  Pwr.  Co.  has  filed  on 
water  rights  covering  475  second  ft.  of  headwaters  of  the  McKeitzie  River, 
under  a  head  of  820  ft. 

SALEM,  ORE. — Water  rights  have  been  filed  by  the  Hill  interests  in 
the  Willamette  Valley  on  the  McKenzie  River,  near  Clear  Lake,  which 
will  be  developed  to  supply  electricity  to  operate  their  lines  and  also  to 
supply  electricity  for  industrial  purposes  along  the  Hill  lines.  The  water 
rights  cover  475  second  ft.  under  a  head  of  820  ft.  The  plant  will  have 
an   ultimate   output   of   25,000   kw. 

W.VLDPORT,  ORE.— The  City  Council  has  granted  a  franchise  for 
the   installation   of   a   small   electric-light   plant   here. 

RUTLER,  PA. — The  Butler  County  Lt.  Co.  has  made  arrangements  to 
secure  electricity  from  the  plant  of  the  Pittsburgh  &  Butler  St.  Ry.  Co. 
The  new  company  is  planning  to  erect  a  new  substation  in  West  View 
Street  and  expects  to  be  ready  to  supply  electrical  service  here  in  Sep- 
tember. 

DUNLO,  PA. — Steps  have  been  taken  by  the  Dunlo  Lt.,  Ht.  &  Pwr. 
Co.  for  the  erection  of  a  transmission  line  from  here  to  Lovett,  a  dis- 
tance  of    7   miles,   to   supply   electrical   service   in   that   town. 

ERIE,  PA. — The  Council  has  adopted  an  ordinance  authorizing  the 
sale  of  $15,000  in  bonds  for  installing  underground  conduits  for  electric 
wires  in   Parade   Street  and  other  streets. 

EPIIR.'\T.\,  PA. — Bids  will  be  received  by  the  Mayor  and  the  Council 
until  June  3  for  one  375-kva  non-condensing  steam  turbine  unit,  with 
necessary  exciter  and  switchboard,  in  accordance  with  specifications,  which 
can  be  obtained  on  application  to  T.   C.   Reddig,  borough  secretary. 

LOCK  HAVEN,  P.\. — Proposals  will  be  received  by  the  City  Council 
until  May  29  for  lighting  the  streets  of  the  city  with  not  less  than  100 
arc  lamps  and  from  10  to  25  tungsten  lamps  for  periods  of  onie,  three 
and  five  years.     C.  E.  Oberheim  is  city  clerk. 

M.\N.\YUNK,  PA. — The  installation  of  a  new  street-lighting  system 
here   is  under  consideration   and   plans   are  being  prepared. 

PITTSBURGH,  P.\. — The  City  Council  is  considering  the  proposition 
of  building  a  street-car  line  around  Schenley  Park.  It  is  estimated  that 
about   3  J/2    miles   of  track  will   be   required. 

SOUDERTON,  PA. — A  movement  has  been  started  to  change  the 
street-lighting   system   from   arc   lamps   to   incandescents. 

CAMDEN,    S.    C. — 7he   proposition   to    issue    $100,000    in   bonds   for   the 


construction    of    light    and    water    i)lants    or    purchase    of    the    present    sys- 
tems will  be  submitted  to  a  vote. 

CIIERAW,  S.  C— The  Yadkin  Valley  Pwr.  Co.  has  taken  over  the 
municipal  electric-light  plant,  for  which  it  paid  the  town  $10,000.  The 
company  is  preparing  to  erect  a  transmission  line  from  Blewitt  Falls  to 
Cheraw.  As  soon  as  the  line  is  completed  a  24-hour  service  will  be 
established. 

GARRETSON,  S.  I).— At  an  election  to  be  held  Tunc  4  the  proposi- 
tion to  issue  bonds  for  the  installation  of  an  electric-light  plant  will  be 
submitted  to  a  vote. 

CHATTANOOGA,  TENN.— The  Chattanooga  Ry.  &  Lt.  Co.  contem- 
plates improvements  to  its  system,  involving  an  expenditure  of  about 
$250,000. 

CII.'VTTAXOOGA,  TENN.— The  Tennessee  Pwr.  Co.  has  applied  to 
the  Council  for  a  40year  franchise  for  placing  its  wires  and  conduits 
across  certain   streets  and  alleys  in   the  city. 

KNOXVILLE,  TENN.— The  City  Commission  has  granted  the  Cum- 
Ijcrland  Tel.  &  Teleg.  Co.  permission  to  place  its  wires  in  underground 
conduits  in  the  business  district.  The  commissioners  have  decided  that 
all  wires  must  be  placed  underground  in  the  business  section-  of  the  city. 

SYLVAN  BEACH,  TEX.— William  C.  Clark,  Detroit,  Mich.,  and  as- 
sociates are  interested  in  a  project  to  build  an  electric-light  and  power 
plant  with  transmission  lines  to  La  Porte,  Bay  Ridge  and  Morgan's 
Point.     A  franchise  has  already  been  secured. 

EPHRATA,  WASH. — Application  has  been  made  to  the  Council  by 
Seattle  parties  to  operate  an  electric  light  and  power  plant  here.  It  is 
proposed  to  install  a  300-hp  plant  and  supply  electricity  for  irrigating 
purposes  in  Ephrata  and  at  Soap  Lake  and  Naylor. 

SEATTLE,  WASH. — The  City  Council  has  parsed  an  ordinance  au- 
lliorizing  the  lighting  department  to  make  further  repairs  to  the  Cedar 
River  dam  at  a  cost  of  $25,000. 

EAU  CLAIRE,  WIS. — W'ork  will  begin  on  the  substation  of  t'-e 
Chippewa  Valley  Ry.,  Lt.  &  Pwr.  Co.,  to  be  located  above  the  Madison 
Street  bridge,  as  soon  as  the  water  subsides  in  the  river. 
*  BASSANO,  ALTA,  CAN.— Sealed  bids  will  be  received  by  S.  E.  Whit- 
ing, president  of  the  Bassano  El.  Pwr.  &  Trac.  Co.,  Bassano,  until  June 
3  for  furnishing  and  installing  the  following  equipment:  Section  A — two 
return  tubular  steam  boilers;  Section  B — one  steam  engine;  Section  C — 
one  electric  generator  and  equipment.  Specifications  may  be  obtained 
from  S.  E.  Whiting,  president,  Bassano,  or  from  Bowring  &  Logan,  en- 
ginieers,  322  Donald  Street,  Winnipeg. 

MEDICINE  HAT,  ALTA,  CAN.— A  bylaw  will  be  submitted  to  the 
ratepayers  on  June  3  calling  for  an  expenditure  of  $50,000  for  improve- 
ments to  the  electric-light  system  and  $75,000  for  extension  to  the  gas 
system. 

EBURNE,  B.  C,  CAN. — The  business  men  on  Fourth  Street  have 
petitioned  the  Council  to  erect  18  ornamental  lamp  standards.  They 
offer  to  bear  the  cost  of  installation  and  maintenance  of  the  lamps. 

V'ANCOUVER,  B.  C,  CAN. — The  erection  of  a  telephone  line  from 
\'ancouver  to  the  Powell  River  is  under  consideration;  by  the  British 
Columbia   Shipowners'  Association. 

N'ERNON,  B.  C,  CAN. — A  bylaw  appropriating  $40,000  for  con- 
struction of  new  power  house  and  extension  to  present  power  plant  has 
been  voted. 

VERNON,  B.  C,  CAN.— Tenders  will  be  received  by  D.  G.  Tate,  city 
clerk,  until  June  10  for  one  125-kw,  three-phase,  60-cycle  generator  with 
exciter  direct-connected,  one  five-panel  switchboard,  series  tungsten  or 
arc-lighting  system.  Mather,  Yuill  &  Co.,  Ltd.,  Vancouver,  B.  C,  are 
consulting    engineers. 

HAMILTON,  ONT.,  CAN.— The  Dominion  Pwr.  &  Trans.  Co.  has 
decided  to  build  a  third  transmission  line  from  DeCews  Falls  to  Ham- 
ilton. The  line  will  be  erected  along  the  mountain  top  on  private  right- 
of-way.  The  cost  of  the  line  is  estimated  at  between  $300,000  and 
$400,000. 

HAMILTON,  ONT.,  CAN.— Bids  will  be  received  by  George  H.  Lees, 
Mayor,  until  May  29  for  the  construction  of  an;  electric  station  at  50 
Ilughson  Street,  plans  and  specification  for  which  may  be  seen  at  the 
office  of  the  Hamilton  Hydro-Electric  Department,  City  Hall.  E.  I. 
Sifton   is   consulting   engineer. 

OTTAWA,  ONT.,  CAN.— The  Ottawa  El.  Ry.  Co.  has  notified  the 
City  Council  that  it  has  decided  to  make  several  extensions  to  its  lines 
in   this  city. 

S.ARNIA,  ONT.,  CAN.— The  Town  Council  is  contemplating  the  in- 
stallation of  electrically  operated  pumps  at  the  municipal  pumping  sta- 
tion, at  a  cost  of  about  $50,000. 

ST.  THOM.XS,  ONT.,  CAN. — The  ratepayers  have  voted  in  favor  of 
two  by-laws,  one  appropriating  $23,500  for  improvement  to  the  railway, 
for  equipment  and  for  purchase  of  three  cars;  the  other  to  extend  the 
lines  on  Ross  and  William  Streets. 

TORONTO,  ONT.,  CAN.— The  Toronto  El.  Pwr.  Co.  will  begin  work 
at  once  on  the  erection  of  a  duplicate  transmission  line  from  Niagara 
Falls  to  Toronto.  Separate  towers  will  be  erected  for  the  new  line.  The 
cost  of  the  work  is  estimated  at  about  $500,000. 

TORONTO,  ONT.,  CAN. — The  Hydro-Electric  Commission  is  planning 
to   extend   its   transmission   lines   to    Midland   and   Penetanguishene,   taking 
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Ill  Itjiiiic.  Stuyncr,  ('iillinuwoml,  t'oldwalcr  and  Kliiivalc.  I'rclmiiiiary 
cstiinatrH  have  bcpii  Mibniitiril  to  these  towns  to  snpply  [lowcr  nmlrr  a 
contract  between  the  i-oinniission  anil  the  Siincne  Ky.  &  Pwr.  I'o.  .it  ilic 
Rid  Chnic  l-nlls  on  the  Severn  Uiver.  Ity-niwii  will  be  submitted  l.i  ihc 
ratepayers  in  llarrie  and  C  oldwatcr  on  June  i  and  7.  Work  will  soon 
bcRin  on  tlic  erection  of  the  line  in  the  Dundas  district  and  steady 
progress  is  being  made  for  the  extension  of  the  power  syslcni  into  liriicc, 
Huron  and  tirey  by  the  utilir;ilion  of  t"lic  falls  on  the  M.iitland  anil  Sau- 
Keen  Rivers.  Contracts  for  inatcrial  for  Ir.insiiiission  line  have  been 
awarded. 

nK.Xri'KK.  Un;.,  can.— The  Stad,u..na  Pwr.  Co..  located  near 
Beauprc,  has  closed  a  contract  with  the  .\inbursen  Hydraulic  Co.,  .Mon- 
treal, for  the  construction  of  a  power  house  in  connection  with  the  dam 
which  it  is  now  building.  The  power-house  equipinenl  will  operate 
under  a  head  of  about  700  ft.,  the  water  being  conducted  to  it  through 
about    l.SOO   ft.    of   penstocks. 

REGIN.'\,  SASK.,  CAN. — Plans  are  being  considered  for  the  purchase 
of  new  equipment  for  the  municipal  electric-light  plant  during  the  cominig 
year.  Arrangements  have  been  made  for  the  purchase  of  another  street 
railway  unit,  and  another  large  generating  unit  for  tlie  ligliting  system 
will  be  installed  early  ia  1913. 

WKVItl'RN,  S.\SK.,  C.\N'. — The  Town  <'ouncil  is  contemplating  ex- 
tensions to  the  distributing  and  street-lighting  system  of  the  municipal 
electric-light    plant. 

MEXICO  CITY,  MEX. — Patricio  McLane  has  applied  to  the  federal 
government  for  a  concession  to  establish  a  hydroelectric  plant  on  the 
\"alles   River   in   the   Stale   of   San   Luis   Pofosi. 


New  Industrial  Companies 

THE  KUFFALO  ELECTRIC  SHOP,  INC.,  of  Buffalo,  X.  Y.,  lias  been 
granted  a  charter  with  a  capital  slock  of  $50,000  to  do  a  general  contract- 
ing business.  The  incorporators  are:  Louis  W.  Wipperman,  Edward  R. 
Flack,  John   Hora,  Jr.,   Edward  Southhall  and  D.   M.   Tefft. 

THE  ECONOMY  ELECTRIC  SIGN  COMPANY,  of  Chicago,  111., 
has  been  granted  a  charter  with  a  capital  stock  of  $50,000  to  manufac- 
ture and  deal  in  sifens  of  all  kinds.  The  incorporators  are:  W.  B. 
and  J.  C.  Cooley  and  Roderick  W.  McKinnon. 

THE  ELECTRIC  LAUNDRY  EQUIPMENT  COMPANY,  of  Cin- 
cinnati, Ohio,  has  been  incorporated  by  R.  D.  Robinson,  D.  McKenzie, 
T.  E.  Underwood,  \V.  H.  Sharp  and  J.  K.  Henry.  The  company  is  capi- 
talized at  $50,000  and  proposes  to  manufacture  and  deal  in  laundry, 
cleaning   and   dyeing   equipment. 

THE  ELECTRICAL  NOVELTY  COMPANY,  of  Cleveland,  Ohio,  has 
been  incorporated  by  Thomas  J.  Sheftall,  Jr.,  John  C.  Temple,  George  R. 
Brown  and  J.  F.  James.  The  company  is  capitalized  at  $10,000  and  pro- 
poses  to   deal   in  electrical   novelties. 

THE  FORT  PLAIN  ELECTRICAL  PIANO  COMPANY,  of  Fort 
Plaiii,  N.  Y.,  has  been  organized  to  manufacture  electric  player-pianos. 
The  officers  of  the  company  are:  John  M.  Yordon,  president;  John 
Barker,    secretary    artd   manager. 

THE  HAYRE  ELECTRIC  COMPANY,  of  Chicago,  111.,  has  been 
chartered  with  a  capital  stock  of  $2,000  for  the  purpose  of  manufactur- 
ing and  dealing  in  electrical  appliances.  The  incorporators  are:  I.  S. 
Blumenthal,   Maurice  Alschuler  and   C.   C.   Brosius. 

THE  HIGH-TENSION  ENGINEERING  COMPANY,  of  Philadelphia, 
Pa.,  has  taken  out  a  Pennsylvania  charter  for  the  purpose  of  manufac- 
turing and  selling  electrical  machinery  and  apparatus  covered  by  the 
Smith  patents.  The  incorporators  are:  Franklini  S.  Smith,  R.  M.  Van- 
kerchen  and  Alexander  Rennick. 

THE  SPLITDORF  ELECTRICAL  COMPANY,  of  Newark,  N.  J., 
has  been  incorporated  with  a  capital  stock  of  $3,500,000  by  J.  F.  Alvord, 
Torrington,  Conn.;  J.  Splitdorf,  J.  R.  Villes,  C.  W.  Curais,  of  New 
Y'ork,  N.  Y.,  and  B.  S.  Keeler,  of  Orange.  The  company  proposes  to 
manufacture   ignition   and   lighting  devices.      Mr.    Alvord   is    president. 

THE  WILLISTON  ELECTRIC  CONSTRUCTION  COMPANY,  of 
Williston,  N.  D.,  has  been  incorporated  with  a  capital  stock  of  $25,000  for 
the  purpose  of  carrying  on  a  general  electrical  construction  business 
and  installing  and  operating  power  plants.  The  incorporators  are: 
Sidney  J.  Dorothy,  Elmore  C.  McCall  and  William  C.  Tatem.  of  Willis- 
ton,  and   George   H.   Moellring  and  W,    W.   Wirtz,   Ray. 


New  Incorporations 

LOS  ANGELES,  CAL. — The  Olston  El.  Co.  has  been  incorporated  with 
a  capital  stock  of  $100,000  by  R.  A.  Whitney,  C.  A.  Aldrich,  K.  Olston 
and   O.   Olston. 

LOS  ANGELES,  CAL.— The  Olston  El.  Co.  has  been  granted  a  char- 
ter with  a  capital  stock  of  $100,000.  The  incorporators  are:  R.  A.  Whit- 
ney,  Otto   Olston  and   Charles   C.   Aldrich. 

WILLOWS,    CAL.— The    Sacramento    Vallev    West    Side    El.     Ry.    Co. 


Ikis  lii'cii  iiuoiporaled  with  a  capital  Hlock  of  $.S,000,000  to  builil  an 
electric  railway,  I6(J  miles  in  leiiKth.  to  connect  VS'oodland,  Willows. 
Orlnnd.  Coining  and  Red  HlulT,  with  Hcvrrul  branch  lines,  one  from 
Void  tlirough  Davisville  aii<l  Dixoii  to  connect  with  the  Oakland,  .-\ntioch 
vSf  Kastein  Uy.  on  the  Saeiaiiieiito  River,  u  distance  of  30  milcH,  aiiuther 
to  begin  at  Colusa  and  extend  tlirouKh  Williams  and  meet  the  main  line 
from  Red  Itliiff.  a  dislaiiee  of  7  miles.  The  directors  arc;  C.  I..  Dotio- 
hue.  1..  V.  Klemiiier.  II.  W  .  .Manor.  Willows;  K.  I..  Sisson,  Red  Itliill, 
and  J.   Reilh,  Jr.,  Willows. 

WILMINGTON,  DEL.— The  Pub.  Utilities  l.t.,  lit.  \  I'wr.  (  ...  has 
been  organized  by  interests  ideiuilicd  with  the  Wilminglon  .Southern 
Trac.  Co.,  which  operates  a  traction  line  between  Wilmington  and  New 
Castle.  The  company  is  capitalized  at  $500,000  and  will  be  operated 
in  connection  with  the  traction  company.  The  Public  Utilities  company 
has  applied  for  a  franchise  to  supply  electricity  for  lamps  and  motors 
at    Wilmington. 

CHICAGO,  Il-L.-Tlie  Rural  I'lililic  Ser.  Co.,  of  Chicago,  has  been 
incorporated  with  a  capital  slock  of  $50,000  for  the  purpose  of  furnish- 
ing electricity,  gas  and  other  motive  power.  The  incorjiorators  arc: 
l.eroy  and   William    h'orkell   and   Fred    If.   Silsbee. 

CHICAGO,  ILL. — The  Illinois  Public  Ser.  Co.  has  been  incorporated 
with  a  capital  stock  of  $1,000  by  Gerard  E.  Connor.  Charles  E.  Loy  and 
Edwin  D.  Lawler.  The  company  proposes  to  operate  steam  plants,  power 
plants,   telephonx;   and   telegraph    lines  and   other   utilities. 

DEER  RIVER,  MINN.— The  Everton  El.  Lt.  &  Pwr.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $50,000  by  Warren  A.  Everton,  L.  B. 
Everton  and   Leonard   Scott,   all   of   Deer   River. 

MORA,  N.  M. — The  Mora  Lt.  &  Pwr.  Co.  has  been  incorporated  by 
Joseph  J.  Fuss,  Clevelanid;  J.  Franklin  Hornig,  Las  Vegas,  and  Henry 
M.  Shaw-.  The  company  is  capitalized  at  $5,000  and  proposes  to  do  a 
general   electric   light   and    power   business. 

RIPLEY,  N.  Y. — The  Ripley  El.  Co.  has  been  granted  a  charter  with 
a  capital  stock  of  $3,500.  The  directors  are:  Nathan  J.  Horton,  John 
M.  Wethy,  J.  Watson-Burrows,  Robert  G.  Hildred,  Frederick  N.  Randal 
and   others. 

BURLINGTON,  N.  C— The  Alamance  Pwr.  Co.  has  been  organized 
with  a  capital  stock  of  $300,000  for  the  purpose  of  developing  the 
water-power  at  River  Falls  on  the  Haw  River,  near  Burlington.  The 
officers  of  the  company  are:  F.  L.  Williamson,  Burlington,  president 
,ind  treasurer;  J.  Harvey  White.  Graham,  vice-president,  and  Charles 
K.    Menefee.    Burlington,   secretary. 

BERTHOLD,  N.  D.— The  Berthold  Farmers'  Tel.  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $50,000.  William  W.  Wixer, 
G.   A.   Luke  and  others  are  directors. 

LAWTON,  OKLA.— The  Lawtoni  Ry.  &  Lt.  Co.  has  been  incorporate.! 
with  a  capital  stock  of  $375,000  by  B.  R.  Stephens,  W.  H.  Fuller,  R.  L. 
Scheig,  B.  W.  Hilgard  and  B.  E.  Tabler,  all  of  McAlester.  The  com- 
pany proposes  to  build  an  electric  railway  from  Lawton  to  Medicine 
Park,  a  distance  of   16   miles. 

McALESTER,  OKLA.— The  Cole  El.  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $25,000  by  Rogers  L.  Cole,  Preslie  B.  Cole  and 
B.   M.   Cole. 

HARRISBURG,  PA. — Charters  have  been' granted  by  the  State  Depart- 
ment to  the  West  Chester  County  El.  Co.  to  furnish  electricity  in  Sads- 
bury  Township  and  to  the  Atglen  El.  Co.  to  supply  the  borough  of  Atglen 
with  electrical  service.  Each  company  is  capitalized  at  $5,000,  and  Con- 
gressman Greist,  Lancaster,  is  one  of  the  incorporators. 

PROVIDENCE,  R.  I.— The  Rhode  Island  Pwr.  Trans.  Co.  has  been 
organized  by  interests  identified  with  the  Connecticut  River  Trans.  Co., 
which  operates  a  generating  and  distributing  system  in  central  Massa- 
chusetts and  southern  Vermont,  for  the  purpose  of  supplying  electricity 
in  Rhode  Island  in  connection  with  the  Connecticut  River  system.  The 
officers  are:  Malcolm  G.  Chace,  Providence,  president;  John  O.  Ames, 
vice-president,    and    W.    W.    Brooks,   treasurer. 

DALLAS,  TEX. — The  Texas  El.  Co.  has  been  chartered  with  a  capi- 
tal stock  of  $100,000  by  A.  Ragland,  J.  V.  Watkins,  J.  J.  Metcalf  and 
others.  The  company  proposes  to  build  an  interurban  electric  railway 
from   Palestine  to  Austin,  via  Dallas.     J.  V.  Watkins,   Dallas,  is  president. 

BIG  STONE  GAP,  VA. — The  Virginia  Hydro-Electric  Co.  has  been 
incorporated  with  a  capital  stock  of  $10,000.  The  officers  are:  J.  R. 
Paull,  Pittsburgh,  Pa.,  president;  J.  B.  Cox,  Johnson  City,  Tenn.,  vice- 
president;    F.    M.    Butler,   Big   Stone   Gap,   treasurer. 

FAIRMONT,  W.  VA. — The  Monongahela  Valley  Trac.  Co.  has  been 
formed  with  a  capital  stock  of  $7,500,000  and  the  following  officers:  S. 
L.  Watson,  Fairmont,  president;  J.  H.  Wheelwright,  Baltimore,  vice- 
president;  Walton  Miller,  Fairmont,  secretary  and  treasurer;  J.  O.  Wat- 
son, general  manager,  and  Smith  Hood,  Fairmont,  general  superin- 
tendent. The  company  is  a  consolidation  of  the  Fairmont  &  Clarksburg 
Trac.  Co.,  the  Fairmont  &  Northern  Trac.  Co.  and  the  Clarksburg  & 
Western  Street  Ry.  Co.  Arrangements  will  be  made  by  the  company  to 
complete  the  Clarksburg  and  ^^'eston  line  and  to  build  a  railway  from 
Clarksburg  to   Salem,   W.   \'a. 

OAKFIELD,  WIS.— The  Oakfield  Lt.  &  Pwr.  Co.  has  been  incor- 
porated with  a  capital  stock  of  $10,000  by  F.   B.   Worthing  and  others. 

OCONOMOWOC,  WIS.— The  Oconomowoc  River  Pwr.  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $30,000.  The  incorporators  are: 
B.   E.   Sivyer,  H.  H.  Walters  and  N.   Tyrell. 
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Trade  Publications 


WATKRFI.OW  METKRS.— Bulletin  No.  4941  published  by  the  Gen- 
eral Electric  Company  is  devoted  to  a  description  of  the  G.  E.  water- 
flow  meters  and  supersedes  the  last  previous  bulletin  on  the  subject. 

KI.ECTRICITV  IN"  METAL  MINES.— Bulletin  No.  4922  issued  by 
the  (General  Electric  Company  is  devoted  to  electricity  in  metal  mines. 
The  bulletin  illustrates  and  describes  several  modern  installations  of 
electric   mining   machinery. 

BATTERY-CHARGING  RHEOSTATS.— The  General  Electric  Com- 
pany's Bulletin  No.  4934  is  devoted  to  a  description  of  battery-charging 
rheostats  known  as  type  CR-211,  and  illustrates  the  company's  latest 
equipment    tor    this   character   of  service. 

ENGINEERING  CATAr.OGS.— The  Regina  Engineering  Society,  Re- 
gina,  Sask.,  Canada,  is  arranging  a  catalog  file  for  the  use  of  its  mem- 
bers and  is  soliciting  additions  therefor  from  manufacturers.  Mr. 
Edgar  T.   W'enger  is  librarian  of  the  society. 

Pl'MPS. — Considerable  data  on  the  operating  characteristics  of  pumps 
are  given  in  Bulletin  Xo.  112  of  the  Goulds  Manufacturing  Company, 
Seneca  Falls,  N.  Y.  The  bulletin  contains  all  of  the  instructions  and 
data   needed   in   estimating   on   pumping   installation. 

INSULATOR  CL.\MPS.— Bulletin  No.  1  issued  by  the  Clark  Electric 
i^  Manufacturing  Company,  of  New  York,  illustrates  the  Clark  standard 
insulator  clamp,  showing  an  application  on  standard  pin-type  insulators. 
Clamps  of  this  type  are  in  use  on  a  number  of  transmission  systems. 

STEEL-TAPED  CABLES.— The  Simplex  Electrical  Company,  201 
iJevonshire  Street,  Boston,  Mass.,  has  issued  an  illustrated  booklet  giving 
many  valuable  data  relating  to  the  costs  of  steel-taped  as  compared  with 
lead-covered  cable.     The  power  is  laid  without  conduits  on  manholes. 

MOLDED  INSULATION.— The  insulators  u.sed  on  the  under-running 
third-rail  system  of  the  New  York  Central  Railroad  are  described  in  a 
circular  issued  by  the  Boonton  Rubber  Manufacturing  Company,  Boon- 
ton,    N.    T.      The    circular    includes    results    of    some    comparative    tests. 

FANS  AND  MOTORS.— The  annual  catalog  of  the  Hunter  Fan  & 
Motor  Company,  Fulton,  N.  Y.,  just  issued,  contains  a  complete  list  of 
ceiling  and  floor-column  fans,  self-oiling  countershafts,  shaft  hangers, 
pulley  stands,  belt  carriers,  etc.,  together  with  prices  and  other  in- 
formation. 

RESIST.\NCE  M.\TERIALS.— The  Driver-Harris  Wire  Compnny,  of 
Harrison,  N.  T.,  has  issued  a  new  booklet,  known  as  Catalog  J,  describ- 
ing its  various  resistance  materials.  This  catalog  gives  both  resistance 
tables  and  price  lists  and  will  be  found  generally  useful  to  all  who  have 
occasion    to    employ    resistance   materials. 

ELECTRIC-NEHICLE  MOTORS.— No.  6  of  the  series  of  circulars 
on  small  motors  published  by  the  Westinghouse  Electric  &  Manufactur- 
ing Company  deals  with  electric-velncle  motors.  Besides  the  technical 
description  of  this  class  of  motors  the  circular  also  discusses  the  com- 
mercial  car   as   a   central-station   revenue   producer. 

COPPER  SPLICING  SLEEVES.— The  Clark  Electric  &  Manufactur- 
ing Company,  of  New  York,  recently  distributed  Bulletin  No.  8,  de- 
scribing its  sleeves  for  splicing  hard-drawn  copper  wires  and  cables. 
These  sleeves  are  made  of  pure  seamless  copper  tubes,  oval  in  shape,  to 
fit  any  conductor  specified.     Special   tools  are   required   for  making   joints. 

ELECTRIC  VEHICLES.— The  General  Vehicle  Company,  long 
Island  City,  N.  Y.,  has  issued  a  striking  folder  illustrating  the  fact  that 
if  the  1037  electric  vehicles  which  the  company  has  sold  in  New  York 
City  alone  were  placed  one  on  top  of  the  other  they  would  reach  a 
height  of  9000  ft.,  or  twelve  times  that  of  the  highest  building  in  the 
world. 

SECTIONAL  CONDUIT.— Catalog  No.  112,  distributed  by  the  H.  W. 
Johns-Manville  Company,  describes  the  J-M  sectional  conduit  system  for 
insulating,'  underground  pipes  which  convey  steam,  water,  gas  or  liquids. 
This  publication  contains  data  of  interest  to  all  who  install  or  operate 
underground  distribution  systems  for  furnishing  steam  or  hot-water  heat- 
ing service. 

BATTERY-CHARGING  SWITCHBOARD.— .\  recent  bulletin  issued 
by  the  Electric  Storage  Battery  &  Manufacturing  Company,  of  Cincin- 
nati, Ohio,  describes  its  switchboard  for  charging  storage  batteries  for 
ignition  and  lighting  service.  This  bulletin  illustrates  a  small  self-contained 
panel  equipped  for  110-volt  supply  on  either  alternating-current  or  con- 
tinuous-current  service. 

RESISTANCE-THERMOMETER  EQUIPMENTS.— A  bulletin  issued 
by  the  Leeds  &  Northrup  Company,  4901  Stenton  Avenue,  Philadelphia, 
Pa.,  describes  seven  equipments  of  thermometers  and  pyrometers  in- 
stalled by  this  company.  Each  illustrates  some  particular  feature  pos- 
sessed by  temperature-measuring  devices  of  the  resistance  type  as  con- 
trasted   with    other   methods. 

CONSTRUCTION  MATERIALS.— The  Kellogg  Switchboard  &  Sup- 
ply Company,  of  Chicago,  has  issued  Bulletin  No.  60,  which  is  a  catalog 
of  construction  materials,  tools  and  miscellaneous  supplies.  The  book 
relates  more  especially  to  the  construction  and  maintenance  of  tele- 
phone lines,  but  much  information  is  given  of  interest  to  all  having  to 
do   with    overhead   construction. 

SMALL  SWITCHBOARD  PANELS.— .\  recent  bulletin  has  been  dis- 
tributed   by    the    General    Electric    Company    entitled    "Isolated   and    Small 


Plant  .Miernating-Current  Switchboard  Panels,"  numbered  4944.  The 
type  of  panel  described  in  this  bulletin  is  indicated  under  the  title,  the 
limit  of  capacity  being  1500  kva.  Numerous  illustrations  are  given  show- 
ing dimensions  and  connections. 

SOLDERLESS  (  ONNECTORS.— Dossert  &  Company,  242  West  Forty- 
first  Street,  New  York,  N.  Y.,  have  issued  Catalog  No.  5,  containing  price 
lists,  code  words  and  other  information  regarding  the  Dossert  solderless 
connectors  for  solid  and  stranded  wires.  The  different  types  are  illus- 
trated and  the  use  for  which  each  connector  is  intended  is  described. 
Dimensions  of  all  standard  connectors  are  given. 

INCLOSEDFUSE  PROTECTIVE  DEVICES.— Catalog  No.  406,  is- 
sued by  the  H.  W.  Johns-Manville  Company,  describes  the  Noark  in- 
closcd-fuse  protective  devices  and  is  a  comprehensive  book  of  330  pages. 
It  describes  a  large  variety  of  fuse  mountings  and  boxes,  giving  dimen- 
sions, ratings  and  list  prices.  It  will  be  of  interest  and  use  to  wiring 
contractors  and   all   who   have  charge   of   wiring   installations. 

VACUUM  CLEANERS.— The  Vacuna  Sales  Company,  30  Church 
Street,  New  York,  N.  Y.,  has  issued  a  descriptive  circular  of  the 
X'acuna  vacuum  cleaner.  This  is  built  on  the  turbine  principle  and  is 
claimed  to  possess  the  particular  feature  of  maintaining  a  constant 
vacuum  under  all  conditions  independent  of  the  amount  of  air  moved 
and  irrespective  of  whether  or  not  the  tool  is  open  or  closed. 

COMBINATION  TELEPHONES— The  so-called  combination  telephone 
has  not  received  the  attention  and  widespread  use  it  deserves,  in  view  of 
the  advantage  of  having  a  transmitter  a"d  receiver  mounted  on  a  com- 
mon handle  with  a  total  weight  of  only  21  ounces.  This  convenient  type 
is  well  described  and  illustrated  in  a  pamphlet  issued  by  the  Stromberg- 
Carlson    Telephone    Manufacturing    Company,    Rochester,    N.    Y. 

RAILWAY  MOTOR  CARS.— The  Chicago  Pneumatic  Tool  Company, 
Fisher  Building,  Chicago,  and  SO  Church  Street,  New  York,  has  pub- 
lished Catalog  No.  40,  describing  the  "Rockford"  railway  motor  cars, 
equipped  for  both  hand  and  gasoline  motor  propulsion.  These  cars  are 
furnished  in  several  capacities  up  to  a  load  of  ten  men  and  tools.  -Ml 
styles  are  adapted  for  speeds  of  from  3  miles  to  20  miles  per  hour. 

TACHOMETERS.— James  G.  Biddle,  1211  Arch  Street,  Philadelphia, 
has  issued  Bulletin  No.  750,  entitled  "Frahm  Vibration  Tachometers." 
It  conitains  information  concerning  these  resonance  instruments,  which 
are  proving  popular  for  use  with  steam  turbines  and  other  machinery 
that  rotate  at  relatively  high  speeds.  No  gears,  belts  or  electrical  con- 
nections are  required  and  the  system  is  said  to  be  "simplicity  itself." 

FIXTURES. — ^The  Tungstolier  Company,  Conneaut,  Ohio,  has  issued 
the  first  of  a  series  of  publications  designated  as  "The  Fixtureman,"  and 
devoted  chiefly  to  business  hints  for  the  electrical  contractor  who 
handles  fixtures  and  the  central-station  man  with  a  wiring  and  equip- 
ment department,  as  well  as  for  the  dealer  who  handles  fixtures  ex- 
clusively.     The    publication    is    patterned    after    the   Philistine   magazine. 

DIRECT-CURRENT  MOTOR-STARTING  PANELS.— Bulletin  No. 
4943,  recently  distributed  by  the  General  Electric  Company,  illustrates 
and  describes  direct-current  motor-starting  panels,  designed  especially  for 
lieavy  service  in  steel  and  cement  mills.  The  equipment  is  strongly  con- 
structed and  liberally  proportioned  and  is  also  provided  with  safety  ad- 
justments which  render  it  safe  and  reliable  in  the  hands  of  unskilled 
operators. 

MECHANICALLY  DRIVEN  OIL  PUMPS.— The  Bosch  Magneto  Com- 
pany, 223  West  Forty-sixth  Street,  New  York,  N.  Y.,  has  issued  two  well- 
illustrated  12-page  pamphlets  on  the  subject  of  mechanically  driven  oil 
liumps  for  force-feed  lubrication.  Descriptions  are  given  of  two  types, 
"A"  and  "AC,"  which  differ  in  the  "sight-feed"  equipment.  The  pamph- 
lets also  contain  information  pertaining  to  the  installation,  care  and  main- 
tenance  of   the   oilers. 

ELECTRICAL  SUPPLIES.— The  Acme  Electric  Company,  Knoxville, 
'I'enn.,  has  issued  a  pamphlet  containing  price  lists  of  electrical  ma- 
chinery and  supplies  and  calling  attention  to  the  facilities  of  the  com- 
pany for  designing  and  contracting.  It  also  includes  diagrams  of 
various  installations,  such  as  fire-alarm  systems,  combination  lighting  and 
heating  plant,  pumping  plant,  electrical  apparatus  of  different  kinds 
designed   by   the   company,   etc. 

INDUSTRIAL  LIGHTING  FIXTURES.— Bulletin  No.  120,  recently 
published  by  the  Tungstolier  Company,  of  Cincinnati,  Ohio,  describes 
the  new  Tungstolier  weather-proof  industrial  lighting  unit  recently  placed 
on  the  market.  This  unit  is  specially  designed  to  meet  the  demand  for 
a  weatherproof  fixture  which  can  be  used  for  fixture  lighting  under  con- 
ditions of  weather  exposure,  and  it  is  also  suitable  for  use  in  interiors. 
Copies  can  be   obtained   upon   application. 

ELECTRIC  TIME  ST.AMPS. — The  electric  time  stamp  magnetograph 
manufactured  by  the  Magneta  Company,  1955  Park  Avenue,  New  York. 
N.  Y.,  is  described  in  a  circular  recently  issued  by  this  company. 
These  stamps  are  for  use  in  large  offices  and  institutions  where  it  is  of 
importance  that  all  stamps  should  record  uniform  time.  The  stamps 
are  electrically  operated  by  one  master  clock,  and  any  number  of 
stamps,    irrespective    of    location,    will    always    print    uniform    time. 

CIRCUIT-BREAKERS. — Folder  No.  4049  issued  by  the  Westinghouse 
Electric  &  Manufacturing  Company  describes  its  type  F  circuit-breakers, 
designed  for  250  volts  direct  current  and  440  volts  alternating  current. 
These  circuit-breakers  are  equipped  with  carbon  breaks  and  made  in 
several  styles,  including  automatic  overload  release,  automatic  overload 
release  with  shunt  trip  coil,  and  non-automatic  with  shunt  trip.  Re- 
verse-current  trip  and   over-voltage   trip   features   can    also  be   provided. 
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Business  Notes 


AI.MKR(;KR  I'UMl'  H).\U'ANV.— The  I»tliminn  (  unal  Commi»sion 
haa  uwardcil  a  conlrnct  to  the  AlliciBcr  Pump  <  ompany,  New  York,  for 
MS  pumps  to  be  used  in  llie  miter  ijntrs  at  the  lockii  of  the  Panama  Canal. 

L.  R  Jl ARZA  &  COMI'ANY  h;-vr  oprnnl  oftu.s  m  the  l-cwis  Kuild- 
ing,  Portland,  Ore.,  for  practice  as  conHtiltitiK.  desiKninK  ami  supcrvisinR 
enninecrs  on  hydroelectric,  irrigation,  municipal  water  supply,  scwcraK<- 
and  ({<^f>fal   cuKinccrinn  work. 

THE  CENTRAL  TUHE  COMPANY  has  opcne.l  Rcncral  salts  odiccs  in 
the  Lewis  RuildiuK,  Pitt.sburnh.  Pa.,  for  handlinx  its  own  rigid  black  and 
Ralvanized  iron  conduit  and  armored  conductor  flexible  conduit.  Mr. 
.Me.\.  Laughlin  is  president,  Mr.  C.  S.  Pease  secretary,  and  Mr.  VV.  F. 
Ingals   general    manager   of  sales   for   the  company. 

WAVERLKY  C().\tP.\NY.— Recent  orders  placed  with  tlu-  Wavcrley 
Company  include  one  for  a  2-ton  truck  from  the  I'leischmaii  Company, 
which    ordered   twenty    deliverv    wagons    a   short    time   ago    to    lie    us(  d    for 


delivering  yeast.  'I  hrsc  cars  arc  now  in  service.  A  number  of  de- 
partment Ntorei),  including  Manrlel  Brothers,  of  Chicago,  and  tiic  llibben- 
llollweg  Company,  of  Indianapolis,  have  recently  installed  Waveiley 
Vehicles    for    delivery    service. 

THE  AMERICAN  ENtilNEERINfl  COMPANY,  which  manufactures 
the  Taylor  stoker,  has  recently  filled  orders  for  stokers  from  the  following: 
llerksliiie  Street  Railway  Company,  Zylonite,  Mass.;  Consolidated  Gas, 
Kleilric  Light  Si  Power  Company,  Ilaltimore,  Md.  ;  Potomac  Electric 
Light  Company,  Washington,  I).  C.;  Inlcrborough  Rapid  Transit  Com- 
p.iny.  New  York,  N.  Y.;  Cambria  Steel  Comi)any  and  the  New  York 
Ccniral   Railroad,   Port   Morris,   N.   Y. 

THE  STANDARD  VARNISH  WORKS,  for  many  years  located  at 
JO  Hroadway,  New  York,  have  removed  to  their  new  office  building  at 
IJm  Park,  Port  Richmond,  Staten  Island,  N.  Y.  The  new  quarters  will 
be  four  stories  high.  The  first  and  second  floors  will  be  devoted  entirely 
to  office  purposes.  On  the  third  floor  have  been  installed  dirving-roomi 
for  the  accommodation  of  all  the  employees  and  a  complete  printing  and 
stationery  dci)arlnu'nt  and  janitor's  quarters.  The  fourth  floor  has  been 
equipped    as    an    up-to-date    chemical    research    laboratory. 
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UNITED   STATES    P.VTENTS    ISSUED    M  \^•    N.    1912. 

[Prepared  by   Robert   Starr  Allyn,    16   Exchange  Place.    New   York.] 

1,025,992.      TRANSMITTER     FOR    TELEPHONIC    OR     AUDIPHONIC 

SYSTEMS;    11.    G.    Pnpe,    Buffalo,    N.    Y.      App.    filed   Jan.    3,    1910. 

Has  a  spacing  diaphragm. 
1,026.003.     CIRCUIT     OPENING     AND      CLOSING      SWITCH      FOR 

CILXRGING    CIRCUITS;    A.    J.    Stacker,    Detroit,    Mich.      App.    filed 

April   28,    1909.      For  automobile  lighting  and  ignition  systems. 
1,026,029.     SELECTIVE   ELECTRICAL   SIGNALING    SYSTEM;    C.    L. 

Goodrum,    Philadelphia,    Pa.      App.     filed    Aug.     8,    1903.      Party-line 

telephone. 
1.026,057.      MICROPHONE:   H.   E.    Shreeve.   Wyoming.   N.   J.     App.   filed 

Sept.   2,   1909.     Transmitter  for  the  use  of  the  deaf. 

1.026.150.  ELECTRIC  WAVE  TRANSMISSION;  .1.  11.  Cuntz,  TIo- 
boken,  N.  J.  App.  filed  April  14,  1905.  Means  for  increasing  perme- 
ability   of    magnetic    cores. 

1.026.151.  SERX'ICE-METER  CIRCUITS;  H.  D.  Currier  and  G.  Wolf, 
Chicago,  III.  App.  filed  Nov.  7,  1907.  To  prevent  repeated  registra- 
tion. 

1,026,158.     X-RAY     FINDER;     A.     Granger,     New     Orleans,     La.       App. 

filed  Sept.    19,    1911.     To  enable  an  operator  to  find  the   normal   X-ray. 
1,026,160.     INDICATING     RINGING     KEY;     W.     E.     Harkness,     East 

Orange,   N.  J.     App.  tiled  April   14,   1909.     Selective  party-line  key  for 

switchboards. 

1,026,164.^  SWITCH  OR  JUNCTION  BOX;  O.  C.  Hoffmann,  Buffalo. 
N.  Y.  App.  filed  Dec.  9,  1911.  Adjustable  connection  with  a  face 
plate,  etc. 

1,026,18.^.     CIRCUIT-CONTROLLING    KEY;    II.    E.    Shreeve.    Millburn, 

N.    I.      App.    filed   Oct.    19,    1911.      A   telephone   switchboard   switching 

key. 
1,026,196.     WATCHCASE  RECEIVER;  W.  O.   Beck,  Weehawken,   N.  J. 

App.    filed   Aug.    10,    1910.      Telephone  receiver   of  watchcase  type. 
1, 026.1 97._     METALLURGICAL  FLTRNACE;  G.  H.  Benjamin,  New  York, 

N.   Y.      App.   filed  Aug.    17,   1911.     Improves   on  the   Hubner   furnace. 

(See   pateilts  Nos.   899,403,   906,883   and   934,532.) 

1.026.199.  REVERTIVE-CALL-INDICATING  MEANS  FOR  TELE- 
PHONE EXCHANGE  SYSTEMS;  A.  M.  Bullard  (deceased).  New 
York,  N.  Y.  App.  filed  June  4,  1909.  For  semi-automatic  party-line 
systems. 

1.026.200.  RAILWAY  BLOCK-SIGNALING  SYSTEM;  Y.  Burgess, 
Chicago,  III.  App.  filed  Oct.  18,  1910.  Closed-circuit  system  with 
signals  in   the  locomotive  cabs. 

1.026,217.  ELECTRIC  WATER-HEATING  DEVICE;  H.  Lofquist, 
Stockholm,  Sweden.  App.  filed  Oct.  14,  1911.  ,\  plurality  of  super- 
posed  annular   metal    casings   containing  heatine   elements. 

1.026,231.  AUDIPHONE  TRANSMITTER;  C.  E.  Williams,  Chicago, 
III.     App.   filed  Jan.   14,   1911.     For  pocket  use. 

1,026,238.  ELECTRICAL  CONNECTION;  J.  M.  Anderson,  Boston, 
Mass.  App.  filed  Feb.  15,  1912.  Socket  and  plug  type  with  strain 
relief. 

1,026,269.  ATTACHMENT  PLUG;  G.  C.  Kanuff,  Chicago,  111.  App. 
filed   Nov.   20,    1911.     Anchorage   of  the  terminals. 

1,026,281.  ELECTRIC  REFINING  CRUCIBLE;  J.  H.  Reid,  Newark, 
N.  J.  App.  filed  July  19,  1911.  The  conductivity  of  the  crucible 
is   varied    while    in    operation. 

1,026,290.  ALTERNATING-CURRENT  PROGRAM  SYSTEM;  J.  L. 
Wrenn,  Washington,  D.  C.  App.  filed  Jan.  17,  1912.  Means  for 
operating    time    stamps,    secondary    clocks,    bells,    etc. 

1.026.296.  AUXILIARY  CARBON-CONTACT  CIRCUIT-BREAKER: 
C.  C.  Badeau,  Boston,  Mass.  App.  filed  July  27,  1909.  Secondaries 
have  minimum  resistance  w-hen  the  main  contacts  are   open. 

1.026.297.  PHOTOTELEGRAPHY;  T.  T.  Baker.  Cricklewood,  England. 
App.  filed  Jan.  20,   1910.     For  reproducing  halftones. 

1,026.328.  TELEPHONE  SYSTEM:  F.  R.  Parker,  Chicago.  111.  App. 
filed  Nov.  23,  1904.  Signal  indicators;  supervisory  control;  no  re- 
lays. 

1,026,334.  COOKING  APPARATUS;  R.  B.  Vessey,  Flint,  Mich.  App. 
filed  Sept.   26,   1911.     "Fireless"  cooker. 

1,026,345.  APPARATUS  FOR  TREATING  FIFAMENTS:  W.  D. 
Coolidge,  Schenectady,  N.  Y.  App.  filed  Feb.  13,  1907.  Automatic 
machine   for  making  and   treating  filaments   of   ti-.nesten,   etc. 

1,026,363.  ELECTRICALLY  HEATED  TOOL;  L.  F.  Parkhurst,  Pitts- 
field,  Mass.  .'\pp.  filed  July  13,  1908.  Shoe-ironing  tool  with  a  re- 
movable heating  unit. 


l.U-'0.304.  SYSTEM  OI--  CONTROL;  K.  A.  Pauly,  Schenectady,  N.  Y. 
.\))p.  filed  April  19,  1910.  Alternating-current  and  direct-current 
drive  of  rolling  mills. 

1,026,377.  RESISTANCE  UNIT;  L.  E.  Barringer.  Schenectady,  N.  Y. 
App.  filed  July  14,  1910.  A  porcelain  tube  with  enameled  metal 
lining   and   an    external    resistance   helix. 

1,026,382.  METAL  FILAMENT;  W.  D.  Coolidge,  Schenectady,  N.  Y. 
App.  filed  May  9,   1906.     Cadmium-bismuth  alloy  containing  tungsten. 

1,026,384.     METAL    FILAMENT;    W.    D.    Coolidge,    Schenectady,   N.   Y. 

App.   filed   Sept.   23,    1908.     Cadmium,  bismuth,  mercury,  tungsten  and 

cupric  oxide. 
1,026,388.     M.\ST    FOR    WIRELESS    TELEGRAPHY;    O.    Fricke,    New 

York,   N.   V.      App.   filed  Feb.   20,    1912.     Has  a  counter-balanced  pen- 

dulic  tip  supporting  antennas. 

1.026.391.  VOLTAGE  TRANSFORMATION;  M.  R.  Hanna,  Schenec- 
tady, N.  Y.  App.  filed  Nov.  23,  1911.  A  plurality  of  rotary  trans- 
formers having  their  windings  connected  so  as  to  divide  the  voltage. 

1.026.392.  INCANDESCENT-LAMP  FILAMENT;  C.  A.  Hansen,  Sche- 
nectady, N.  V.  App.  filed  April  8,  1908.  Tungsten  powder  and  a 
binder  of  zirconium  oxalate. 

1.026.393.  BURGLAR  AND  FIRE  ALARM;  J.  Hartley,  Philadelphia, 
Pa.  App.  filed  April  20,  1911.  Adapted  to  be  operated  by  an  opening 
door. 

1.026.414.  ANTISEPTIC   MOUTHPIECE   FOR  TELEPHONES;    F.   C. 

Tabler,   St.   Louis,   Mo.     App.   filed  July   10,    1911.     An  absorbent  web 
is  mounted  in  the  mouthpiece. 

1.026.415.  AUTOMATIC  STEERING  DEVICE  FOR  FLYING  M.V 
CHINES;  R.  M.  Thompson,  Tacoma,  Wash.  App.  filed  June  29, 
1910.      A   compass   and   adjustable    controlled    mechanism. 

1.026.428.  TUNGSTEN  PURIFICATION;  W.  D.  Coolidge,  Schenec- 
tady, N.  V.  App.  filed  Sept.  23,  1908.  Iron  is  removed  by  firing  in  a 
vacuum  to  a  temperature  Iselow  the  fusing  point  of  tungsten. 

1.026.429.  REFRACTORY  CONDUCTOR;  W.  D.  Coolidge,  Schenec- 
tady, N.  Y.  App.  filed  Aug.  1,  1906.  A  refractory  powder  is  com- 
pressed and  impregnated  with  a  ductile  metal,  which  is  then  va- 
porized by  heat. 

1,026,456.  MACHINE  FOR  SEALING  THE  ENDS  OF  METALLIC 
TUBES;  G.  G.  Rambaud,  New  York,  N.  Y.  App.  filed  Feb.  19,  1912. 
Electric  soldering  or  welding  of  the  ends  of  collapsible  tubes. 

1,026,503.  SANITARY  TELEPHONE  MOUTHPIECE;  C.  V.  Fuller, 
Newark,   N.  J.     App.   filed  July  20,  1911.     Removable  paper  lining. 

1,026,518.  ELECTRIC  ALARM;  W.  J.  Knoblock,  Washington,  D.  C. 
App.   filed   Dec.   4,   1911.     Alarm   for  a  refrigerator  drip  pan. 

1,026,527.  PROCESS  TO  REGENERATE  AND  IMPROVE  THE 
STRUCTURE  OF  LEAD  ELECTRODES  OF  SECONDARY  B.\T- 
TERIES;  E.  H.  Naylor,  London,  England.  App.  filed  Dec.  27,  1910. 
Treated    with    sulphothionyl    chloride. 

1,026,552.     LOCOMOTIVE;   A.   F.    Batchelder,   Schenectady,   N.   Y.     App. 
filed   Dec.    30,    1911.     To   prevent  lateral   swinging   of  the   body  of  an  . 
electric  engine. 

1,026,564.  ELECTRIC  WATER-HEATER  SYRINGE:  H.  M.  Crawford. 
Lima,   Ohio.     App.   filed   Dec.   7,    1911.     Automatic  valve. 

1.026.568.  ELECTRIC-ARC  LAMP;  K.  von  Dreger,  Berlin,  Germany. 
App.   filed  June   30,    1908.      A   flaming   arc   with   horizontal   electrodes. 

1.026.569.  ELECTRIC-ARC  L.^MP;  K.  von  Dreger.  Berlin,  Germany. 
App.  filed  June  17,  1909.  A  flaming  arc  with  horizontal  electrodes 
has  a   flame   plate  arranged  above  it. 

1,026,611.  ELECTRICALLY  HEATED  SYRINGE;  M.  H.  Shoenberg. 
San  Francisco.  Cal.  App.  filed  March  6.  1912.  Hot-air  syringe  for 
dental  and  surgical'  use. 

1.026.627.  ELECTRODEPOSITION  OF  METALS:  A  Leuchter,  New 
York,  N.  Y.  App.  filed  Feb.  15,  1912.  Electrotype  plate  of  nickel 
and  iron. 

1.026.628.  ELECTROPLATING;  A.  Leuchter,  New  York,  N.  Y.  -'XpP- 
filed  Feb.  15,  1912.  An  anode  of  nickel  manganese  with  salts  of  the 
same   in   the  bath. 

13,420  (reissue).  ELECTRODE  FOR  REVERSIBLE  GALVANIC  BAT- 
TERIES; W.  Morrison,  Des  Moines,  la.  App.  filed  Nov.  15,  1910. 
A  porous  tube  consisting  of  a  series  of  cells  of  chromium  compound. 
Original  patent  No.  975,981. 
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THE  LARGER  ASPECT  OF  CENTRAL-STATION  WORK. 

To  the  older  inenibers  of  the  National  Electric  Light 
Association  who  can  run  back  in  memory  a  score  of  years 
or  more  to  the  days  when  the  central-station  industry  was 
slowly  finding  itself  through  desperate  struggles  with  un- 
known conditions  nothing  is  more  impressive  than  to  glance 
over  the  program  for  the  coming  convention  and  to  note 
the  complete  difference  in  point  of  view  established  by  the 
passing  years.  It  is  not  alone  that  the  electrical  art  has 
changed  in  the  most  impressive  and  sensational  fashion, 
but  that  the  aims  and  objects  of  the  central  station  to-day 
are  in  almost  a  new  world  from  the  standpoint  of  a  score 
of  years  ago.  Even  the  biggest  central  stations  of  those 
early  days  were  not  only  small  judged  by  any  present  basis 
of  comparison,  but  they  had  not  yet  acquired  any  concep- 
tion leading  beyond  the  commonplace  task  of  distributing 
energy  for  lighting  and  occasional  motor  service  over  a 
\'ery  contracted  area.  It  is  the  change  in  point  of  view 
tliat  is  far  more  impressive  than  even  the  new  developments 
of  apparatus  and  methods.  To  begin  with,  the  early  central 
station  had  in  view  chiefly  the  very  limited  task  of  furnish- 
ing energy  for  lighting,  arc  or  incandescent,  over  a  modest 
territory.  Motor  service  was  of  trivial  extent,  and  the 
utmost  that  the  central  station  could  do  in  electric-railway 
working  was  to  furnish  place  and  prime  mover  for  running 
an  old  500-volt  generator  to  send  the  rickety  trolley  cars 
on  their  then  somewhat  uncertain  journeys.  The  idea  of 
lines  stretching  like  a  gigantic  spider  web  over  whole 
counties  would  have  seemed  like  a  stray  thought  escaped 
from  the  fertile  imagination  of  a  Baron  Munchausen. 

Twenty  years  ago  electrical  energy  transmission  was  of 
practically  unknown  possibilities.  At  that  time  one  could 
count  on  the  fingers  of  a  single  hand  all  the  instances  in 
the  country  in  which  a  distributing  system  was  fed  with 
energy  from  a  station  located  more  than  a  few  thousand 
feet  ^rom  the  center  of  distribution.  The  first  faint  glim- 
merings of  a  new  dawn  were  just  visible  and  the  new  dawn 
was  in  the  West.  To  the  best  of  our  knowledge  the  only 
transmission  systems  operating  in  the  country  were  on  the 
Western  coast,  which  has  subsequently  been  the  great  center 
of  developments,  the  world's  laboratory  of  brilliant  and 
successful  experiments  in  high-tension  energy  transmission. 
There  was  a  little  synchronous  motor  plant  running  a  small 
central  station  in  Walla  Walla  over  a  5-mile  line,  the  be- 
ginning of  the  Portland  system  at  the  Falls  of  the  \\"\\- 
lamette,  and  far  to  the  southward,  in  San  Antonio  Canyon, 
one  who  seemed  then  a  wild-eyed  and  long-haired  fanatic 
had  connected  twenty  small  transformers  in  series  and  was 
sending  a  few  score  kilowatts  down  the  canyon  and  over 
.the  plain  at  10,000  volts.  Even  these  plants  were  not  yet 
in  full  operation  at  the  time  of  the  convention  of  twenty 
years  ago.    The  next  year  or  two  saw  the  beginnings  of  the 
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two  huge  systems  which  dominate  the  transmission  situation 
in  southern  and  central  California.  It  was  some  time  after 
this  before  the  average  centralstation  man  looked  on  trans- 
mitted energy  as  anything  except  a  wild-cat  scheme  devised 
by  hairbrained  engineers  to  sell  new  fanglcd  apparatus. 

However,  the  world  moves  and  central-station  men  have 
been  trying  to  keep  near  the  head  of  the  procession  from 
the  beginning.  It  soon  turned  out  that  in  transmitted  en 
crgy.  whether  from  water  falls  or  great  steam-driven  gen- 
erating stations,  was  the  key  to  the  door  which  opens  upon 
greater  fields  for  enterprise  with  greater  possibilities  of 
success  than  had  ever  been  imagined.  To-day  the  program 
of  the  coming  convention  shows  how  completely  as  matters 
of  course  all  these  things  are  now  regarded.  Instead  of 
papers  fervently  attempting  to  persuade  the  central-station 
operator  that  he  could  really  go  to  2000  volts  or  3000  volts 
in  his  primary  system,  and  that  there  really  was  such  a 
thing  as  an  alternating-current  motor  that  would  run  with- 
out paralyzing  his  entire  system,  we  now  have  casual  dis- 
cussions on  switchboard  practice  at  100,000  volts  or  there- 
about, how  to  avoid  coronal  losses  on  long  lines,  and  the 
standardization  of  line  voltages  of  as  many  thousands  as 
there  were  tens  of  volts  in  the  cheerful  early  days  which 
we  are  considering. 

A  far  greater  thing  than  the  mere  use  of  long  lines  at 
high  voltage  is  the  tremendous  grasp  of  industrial  possi- 
bilities that  these  lines  have  given.  The  central  station  to- 
day, taking  the  possibilities  of  transmission  as  they  stand, 
has  at  its  command  as  many  square  miles  of  territory  as  it 
had  acres  a  score  of  years  ago.  Its  radius  of  action  runs 
far  beyond  the  municipal  limits  of  its  immediate  territory, 
and  with  this  increased  opportunity  for  load  come  other 
opportunities  which  most  of  us  do  not  yet  fully  realize. 
The  conception  of  a  great  central  generating  plant,  grasp- 
ing all  the  power-using  activities  of  a  wide  territory,  has 
still  a  flavor  of  youthful  enthusiasm.  Lighting  and  motor 
service  in  the  ordinary  sense  we  fully  grasp.  Railway 
service  of  the  larger  sort  still  seems  just  beyond  the  finger- 
tips. Only  a  few  stations  have  found  it  within  reach.  As 
the  distribution  territory  has  widened  the  necessity  for 
meeting  every  sort  of  requirement  has  grown.  Sparsely 
settled  regions  must  be  dealt  with  at  the  outlying  ends  of 
the  radiating  lines,  and  for  economic  reasons  all  the  possible 
load  should  be  gathered  in.  Fortunately,  with  each  increase 
of  grasp,  with  the  assimilation  of  each  new  kind  of  busi- 
ness, the  diversity  factor  comes  to  the  rescue  and  still  other 
business,  inaccessible  before,  draws  within  reach. 

Four  or  five  papers  at  this  year's  convention  are  to  deal 
with  business  of  a  character  to  make  the  old-fashioned 
central-station  operator  gasp  with  astonishment,  and  yet 
the  beginning  of  the  great  field  of  new  business  which  lies 
outside  lighting  and  small  motor  service  has  scarcely  come 
within  our  stride.  What  lies  beyond  when  we  have  pushed 
a  little  further  forward  in  some  of  the  directions  now 
unwonted  we  can  scarcely  see.  Broadly,  every  human 
industry  which  requires  the  use  of  energy,  whether  in  the 
form  of  mechanical  energy,  as  heat,  or  more  broadly  as 
radiation  of  any  kind,  lies  within  the  proper  scope  of 
central-station  activities.  With  the  great  generating  plants 
and  wide-flung  networks  of  the  present  day  it  is  possible 


to  bring  the  cost  of  energy  to  the  consumer  down  to  a  point 
which  permits  electric  service  in  classes  of  work  which  a 
few  years  ago  would  have  seemed  impossible  and  even  now 
seem  improbable.  IClectric  service  is  the  one  thing  which 
has  grown  steadily  cheaper  through  the  present  period  of 
deep  mourning  over  the  high  cost  of  living.  The  central- 
station  man  has  never  yet  lost  his  nerve  when  his  costs 
iiavc  risen.  Instead,  he  has  met  the  issue  by  reducing  his 
prices  and  increasing  his  sales,  and  just  as  this  policy  in 
earlier  days  led  to  a  great  extension  of  motor  service, 
greater  than  seemed  even  possible,  so  now  a  widening  of 
the  same  broad  policy  is  going  to  bring  a  wide  extension 
of  central-station  business  into  fields  that  now  seem  new 
and  strange.  Electrical  service  with  central  stations  as  they 
are  now  constituted  should  be  made,  and  surely  will  be- 
come, a  necessity  of  life  in  every  form  of  industry. 


THE  TRANSMISSION  SYSTEMS  OF  THE  GREAT  WEST. 

Modern  energy  transmission  has  been  born  and  raised,  I 
so  to  speak,  on  the  Pacific  Coast.  Its  enormous  growth  in 
that  territory  is  natural  enough  since  the  region  as  a  whole 
is  one  of  expensive  fuel  and  relatively  cheap  water-powers 
— powers  not  held  at  the  fanciful  figures  demanded  in  a 
well-settled  community,  and  doubly  useful  because  on  the 
whole  the  hydraulic  heads  are  high  and  therefore  the  plants 
are  relatively  cheap  to  develop.  It  is  almost  exactly  a  score 
of  years  since  the  first  modest  plants  were  projected  and 
built  in  the  Coast  States.  Not  even  the  most  optimistic 
engineer  then  realized  the  magnitude  of  the  developments 
which  would  take  place.  They  have  come  about  partly 
through  the  economic  situation  already  referred  to,  and 
more,  perhaps,  on  account  of  the  indomitable  spirit  of  the 
pioneer  that  has  not  yet  died  out  in  the  Far  West.  You 
cannot  scare  a  financier  who  is  familiar  with  Coast  condi- 
tions by  any  sort  of  a  transmission  proposition  which  has 
a  market  at  the  end  of  it,  and  you  cannot  blufif  his  tech- 
nical adviser  into  timidly  following  the  cut-and-dried 
methods  of  his  predecessors  if  he  believes  there  are  better 
ways  of  accomplishing  the  result.  Without  reflecting  on 
the  oft-tried  prowess  of  the  engineering  profession  else- 
where, it  is  open  to  the  criticism  of  over-caution,  of  relying 
too  much  on  respectable  and  conservative  standards.  The 
engineers  who  have  worked  chiefly  under  Coast  conditions, 
on  the  contrary,  have  no  respect  for  constituted  authority 
when  reliance  upon  it  leads  to  results  less  directly  than 
seems  desirable,  and  this  attitude  includes  hydraulic,  me- 
chanical and  electrical  matters.  If  an  impossible  dam  has 
to  be  erected  to  store  the  water  for  a  great  transmission, 
they  build  it  and  it  stays  in  place  and  does  its  work.  If 
an  altogether  unheard-of  bit  of  tunnel  has  to  be  made  to 
connect  with  a  quite  impracticable  flume  leading  to  the 
power  station,  they  bore  the  tunnel  and  build  the  flume,  and 
the  power  station  is  promptly  placed  in  service.  If  three 
or  four  stations  must.be  operated  together  in  defiance  of  all 
precedents,  in  go  the  switches,  and  the  plants  operate  as  if 
they  had  worked  together  from  the  very  beginning.  Big 
and  important  experiments  have  been  tried  elsewhere,  as, 
for  example,  in  the  splendid  pioneer  work  in  Colorado  and 
in  Michigan;  but  on  the  whole  the  Coast  States  have  been 
the  great  laboratory  of  the  world  in  working  out  the  prac- 
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tical  details  of  modern  energy  transmission.  For  this  rea- 
son our  readers  will  find  much  worth  study  in  the  neces- 
sarily cursory  account  of  some  of  the  most  important  West- 
ern systems  to  be  found  in  the  current  issue,  and  anyone 
fortunate  enough  to  be  at  this  time  on  the  Coast  could  do 
no  better,  if  he  wishes  to  know  what  is  being  done  in  energy 
transmission,  than  to  follow  up  by  personal  investigation 
some  of  the  leads  which  we  have  here  given. 

The  article  which  we  publish  in  this  number  on  the 
electric  transmission  systems  of  the  Western  States  collects 
the  statistics  of  the  important  very  high-tension  systems  in 
the  world.  While  it  lists  straight-away  transmission  dis- 
tances aggregating  2264  miles,  operated  at  44,000  volts  and 
upward,  it  includes  no  less  than  1464  miles  of  aggregated 
distances  operated  at  100,000  volts  and  upward.  One  of 
these  systems  is  in  Europe,  a  35-mile,  iio,ooo-volt  German 
system.  Most  of  them  are  found  on  the  slopes  of  the 
Rocky  Mountains  and  of  the  Pacific  Coast  Sierras.  There 
are,  however,  notable  transmissions  listed  in  the  Eastern 
and  Southern  States,  as  well  as  in  Canada,  the  highest 
operating  voltage  yet  attained,  140,000  volts,  being  in 
Michigan,  with  150,000  volts  proposed  for  southern  Cali- 
fornia. The  remarkably  rapid  growth  of  this  high-tension 
transmission  work  is  evidenced  by  the  fact  that  the  Lauffen- 
Frankfort  no-mile  transmission,  at  the  Frankfort  exhibi- 
tion of  1891,  was  the  starting  point,  at  the  then  very  high 
three-phase  line  emf  of  8000  volts.  In  the  twenty-one  years 
which  have  since  elapsed  the  operating  voltage  has  been 
raised  nearly  twentyfold,  while  the  working  distance  has 
been  actually  increased  threefold,  although  potentially  in  a 
higher   ratio. 

The  most  striking  characteristic  of  the  transmissions 
along  the  Pacific  Coast  is  the  thoroughness  with  which  they 
have  been  amalgamated  into  networks.  The  system  of  the 
Pacific  Gas  &  Electric  Company,  which  we  describe  at 
some  length,  is  the  largest  of  the  group,  operating  over  a 
territory  of  38,000  square  miles  and  distributing  about 
400,000,000  kw-hr.  per  year.  It  has  very  nearly  1200  miles 
of  60,000-volt,  60-cycle  circuits,  and  about  400  miles  more 
operating  at  less  than  60,000  volts.  Its  ten  hydraulic  plants 
furnish  about  67,000  kw,  and  three  steam  plants  a  trifle 
more  than  this.  The  whole  network  is  as  a  rule 
operated  with  its  plants  steadily  in  multiple,  the  thirteen 
stations  pulling  together  without  a  hitch.  In  fact,  the  mul- 
tiple operation  of  many  stations  was  perhaps  worked  out 
most  effectively  in  this  particular  system,  which  is  really 
responsible  for  much  of  the  pioneer  work  of  this  character. 
It  is  hardly  necessary  to  remind  our  readers  that  experience 
soon  shows  that  there  is  no  difficulty  whatever  in  operating 
a  large  group  of  high-tension  stations  in  parallel.  It  is, 
in  fact,  rather  easier  than  to  operate  the  generators  of  a 
single  great  station  in  parallel,  since  the  long  lines  make 
admirable  electrical  dynamic  buffers  to  take  up  shock. 

Second  only  to  the  network  of  the  Pacific  Gas  &  Electric 
Company  stands  the  great  network  centering  in  Los  An- 
geles. This  really  includes  two  networks,  those  of  the  Los 
Angeles  Edison  Company  and  of  the  Pacific  Light  &  Power 
Company,  both  serving  the  same  general  territory.  The 
former  was  the  first  in  the  field  with  a  long  33,000-volt 
transmission  line  into  Los  Angeles.     One  of  its  component 


parts  is  the  pioneer  thtee-phasc  transmission  plant  of 
American  practice,  that  at  Redlands,  now  Mill  Creek  No.  i, 
in  which,  by  the  way,  at  least  one  of  the  original  generators 
of  1893  is  still  doing  good  service.  The  Redlands  plant  was 
built  for  50  cycles,  and  this  frequency  was  followed  in  the 
later  transmission  plants  in  the  region,  so  that  the  whole 
supply  of  the  great  southern  network  is  at  this  frequency. 
Within  a  short  time  the  Los  Angeles  network  will  include 
the  longest  transmission  system  in  the  world,  275  miles  at 
150,000  volts.  Like  the  great  system  further  north  these 
southern  California  systems  are  closely  interconnected  with 
the  irrigating  ditches,  so  that  in  a  sense  the  energy  can  be 
considered  a  by-product  of  the  irrigation  products.  In 
many  instances  theoretical  hydraulic  economy  has  to  be 
forgotten  on  account  of  the  need  of  water  in  the  ditches 
below,  and  hence  the  deflecting  nozzles  are  still  in  use  in 
numerous  plants,  although  where  irrigation  is  not  directly 
united  with  energy  production  these  are  rapidly  being  re- 
placed by  needle  valves  which  pass  only  the  stream  neces- 
sary at  the  moment. 

Turning  northward,  we  find  a  notable  group  of  transmis- 
sions at  high  voltage  in  the  Puget  Sound  region,  the  biggest 
one  around  Spokane,  with  nearly  150,000  hydraulic  hp  in 
its  generating  plants  and  more  than  500  miles  of  60,000-volt 
transmission.  Hardly  less  important  is  the  development 
around  Seattle  and  Tacoma,  while  a  third  operates  in  the 
southwestern  portion  of  the  State  and  a  fourth  centers 
around  Portland,  Ore.  Visitors  to  Seattle  can  find  no 
more  interesting  task  than  that  of  investigating  the  trans- 
mission system  thereabouts,  which  includes  several  excep- 
tionally interesting  hydraulic  stations  as  well  as  consider- 
able steam  auxiliaries.  One  power  house  of  this  group,  the 
original  one  at  Snoqualmie  Falls,  is  particularly  remarkable 
in  the  hydraulic  arrangements  of  the  station  itself,  which 
is  located  in  a  cavern  at  the  foot  of  the  falls,  in  curious 
resemblance  to  one  of  the  early  projects  worked  out  for 
the  Niagara  development.  The  Spokane  system  reaches 
well  over  into  Idaho  almost  to  the  Montana  border,  and 
further  to  the  east  in  Montana  lies  the  very  extensive  plant 
of  the  United  Missouri  River  Power  Company  and  the  no 
less  important  one  of  the  Butte  Electric  &  Power  Company. 
This  latter  is  a  100,000-volt  plant  with  a  straight-away 
transmission  of  its  main  load  to  a  distance  of  130  miles. 
Both  these  systems  have  been  well  tried  and  have  enviable 
records  for  continuity  of  service,  much  better  than  certain 
Eastern  plants  we  could  mention  operating  under  apparently 
very  much  easier  conditions. 

Still  another  long  transmission  system  runs  into  Boise, 
Idaho,  and  further  to  the  southward  lies  the  big  system  that 
centers  in  Salt  Lake  City,  with  more  than  500  miles  of  high- 
tension  circuit.  This  system  is  an  ofif-shoot  of  the  system 
of  the  Telluride  Power  Company  operating  across  the 
border  in  Colorado,  of  which  our  readers  need  be  told  little, 
for  it  is  well  known  as  one  of  the  most  important  of  pioneer 
plants  on  which  the  first  experiments  with  the  really  high- 
tension  transmission  of  40,000  volts  were  carried  out. 

This  is  but  a  cursory  glance  at  the  great  developments  of 
the  Far  West  in  energy  transmission.  For  details  of  the 
splendid  work  which  has  been  done  and  the  problems  which 
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Iiavi-  I)i'i'ii  sdlvod  mil  if;ulrr.s  sliould  seek  and  sludy  tlie 
special  articles  in  this  issue  aiul  tlie  i)revi()us  ones  to  which 
references  are  yiven.  It  is  a  very  wonderful  story  <if  com- 
bined enterprise  and  eni^inecrinj;  skill  that  these  plants  tell. 
It  is  just  twenty  years  since  the  first  hesitating  attempt 
was  made  in  this  country  at  wsiuy,  so  hijjh  an  emf  as  10,000 
volts.  To-dav  a  dozen  plants  have  reached  or  passed  the 
100,000-volt  mark,  and  150,000  volts  is  soon  to  hecome  the 
standard.  The  eiij^ineerini;  lessons  taught  by  this  growth 
are  too  numerous  to  mention,  but  this  we  may  venture  to 
say,  that  throughout  the  whole  period  of  development  no 
really  formidable  difficulty  has  been  encountered  in  high- 
voltage  energy  transmission.  Things  which  looked 
menacing  have  dissolved  into  thin  air  as  they  were  ap- 
proached. I'A'en  the  frequency  bugaboo,  which  caused  many 
a  shudder  twenty  years  ago,  has  silently  slipped  out  of 
sight,  for  it  is  to  be  noticed  that  none  of  the  great  Western 
high-tension  networks  which  mark  the  highest  achievements 
thus   far   in   the   art   are   operating  at   less  than   50  cycles. 


HYDROELECTRIC  DEVELOPMENTS. 

It  is  remarkable  that  already  the  water-power  utilized  in 
the  Western  States  of  California,  Colorado,  Idaho,  Mon- 
tana, Oregon  and  Washington  is  collectively  nearly  half 
of  the  total  power  available  in  the  waterfalls  of  those  States, 
according  to  the  recent  reports  of  the  Commissioner  of 
Corporations.  In  the  Eastern  States  the  water-power  al- 
ready harnessed  bears  a  much  smaller  ratio  to  the  total 
available  power.  The  power  running  to  waste  over  Niagara 
Falls,  for  example,  is  still  large  by  comparison  with  the 
total  amount  of  Niagara  power  utilized.  Nothing  but  the 
relatively  low  cost  of  fuel  in  the  region  centering  upon 
Niagara  can  warrant  the  continuance  of  this  waste.  As 
time  goes  on,  we  may  expect  to  find  energy-consuming 
industries  migrating  in  search  of  waterfalls,  as  well  as 
hydroelectric  energy  extending  its  radius  of  transmission 
in  search  of  i;iiarkets,  the  two  tendencies  being  mutually 
opposed;  so  that  the  average  range  of  transmission  is  not 
likely  to  increase  rapidly,  although  in  rare  cases,  produced 
by  special  conditions,  great  extensions  of  range  may 
develop. 

Ultimately,  as  coal  becomes  a  scarcer  and  more  highly 
priced  commodity,  the  energy-consuming  industries  will 
confine  themselves  to  mountainous  countries,  where  water- 
powers  always  abound,  if  care  is  taken  to  preserve  the 
forests,  the  great  storehouses  of  rain  and  flywheels  of 
river  flow.  The  only  hope  for  flat  countries  in  industrial 
competition  when  coal  shall  have  become  more  expensive 
will  be  in  some  new  physical  discovery  for  making  energy 
available.  It  is  becoming  increasingly  apparent  that  large 
stores  of  energy  lie  latent  around  us  in  chemical  or  sub- 
atomic form;  but  there  is  no  prospect  yet  in  sight  of  ex- 
tracting this  energy  or  making  it  available.  There  remains, 
however,  always  the  remote  possibility  of  growing  cellulose 
in  plants,  by  solar  energy,  in  tropical  regions,  for  con- 
version into  alcohol  as  industrial  fuel.  Meanwhile  hydro- 
electric plants  are  likely  to  remain  as  permanent  industrial 
institutions,  gaining  rather  than  losing  in  value  as  the 
decades  go  by. 


ELECTRICAL  METERS  ON  VARIABLE  LOADS. 

The  critical  instinct  of  the  customer,  which  always 
lurks  in  every  worthy  citizen's  mind  to  awaken  suspicion 
of  misbehavior  or  excessive  bills,  has  raised  inquiries  as  to 
whether  a  meter  which  might  be  as  reliable  as  a  recording 
angel  when  recording  steadily  under  uniform  loads  might 
not  he  addicted  to  yellow  journalism  when  working  at 
irregular  intervals  under  ra])idly  fluctuating  or  temporary 
loads.  It  is  evident  to  any  observer  that  if  a  house-service 
switch  is  sud<leidy  opened  under  load  the  recording  meter, 
installed  perha[)s  close  by,  docs  not  stop  instantly  but  comes 
to  rest  in  a  second  or  two.  To  the  observant  but  not  tech- 
nically trained  observer  this  looks  as  though  the  meter 
wrote  down  a  second's  worth  of  energy  on  his  bill  without 
warrant  or  justification  and  out  of  a  spirit  of  wanton 
inertia.  The  fact  that  in  starting  under  load  there  may  be 
a  corresponding  period  of  under-recording,  during  accelera- 
tion, is  not  so  evident.  Consequently,  when  the  load  is  one 
that  it  frequently  thrown  off  and  on,  like  the  lift  of  an 
elevator  or  hoist,  the  suspicion  naturally  arises  that  all 
meters  tend  to  overcharge  with  intermittent  loads. 

In  a  paper  on  "Electrical  Meters  Under  Variable  Loads" 
recently  read  before  the  British  Institution  of  Electrical 
Engineers,  and  referred  to  in  our  Digest,  tests  of  a  num- 
ber of  recording  meters  under  intermittent  loads  are  pre- 
sented and  analyzed.  It  appears  that  meters  whose  rotors 
work  against  friction  of  fluids,  such  as  mercury,  are  sub- 
ject to  distinct  errors  from  intermittency ;  but  that  such 
errors  are  relatively  small  in  commutator  meters,  working 
against  Foucault-current  xctardation.  Commutatorless  in- 
duction meters,  as  used  so  largely  in  this  country,  do  not 
seem  to  be  referred  to  in  the  report.  On  the  other  hand, 
Aron  clock  meters,  which  are  much  used  abroad  but  very 
rarely  seen  here,  are  practically  exempt  from  all  inter- 
mittency error,  unless  the  intermittence  happens  to  syn- 
chronize with  the  pendulum,  a  very  impr6bable  event.  The 
general  result  of  the  tests  may  be  taken  to  mean  that  any 
good  Foucault  disk  meter  has  no  appreciable  error  due  to 
intermittent  or  rapidly  fluctuating  loads,  since  the  over- 
recording  on  shutting  the  load  off  just  counterbalances  the 
under-recording  on  applying  the  load. 


OPERATING  DIFFICULTIES  IN  fflGH-ALTITUDE  TRANSMISSIONS. 

Our  article  upon  a  100,000-volt  transmission  on  the  roof 
of  the  continent  vididly  portrays  some  of  the  weather  diffi- 
culties of  the  energy-transmission-line  engineers  on  the 
high  passes  of  the  continental  anticline  formed  by  the 
Rocky  Mountain  backbone  of  the  North  American  Conti- 
nent. Gales,  sleet  and  avalanches  are  the  unwelcome  in- 
habitants of  such  high  passes  all  the  world  over.  Similar 
climatic  difficulties  present  themselves  to  the  telegraph  line- 
men of  the  high  Alp  ne  passes  in  Europe  and  of  the 
Himalayan  passes  in  Asia,  except  that  telegraph  wires  are 
lighter  and  easier  to- carry  or  repair  than  are  the  energy- 
transmission  lines  of  (_  olorado.  As  described  in  the  article, 
trouble  has  frequently  been  experienced  in  the  high  moun- 
tain regions  from  swinging  crosses  between  the  copper  line 
wires  and  the  steel  ligh  ing  guard  wires,  when  the  latter 
are  suspended  at  or  near  the  same  level.  Of  course,  the 
ideal  situation  for  suc^^  grounded  steel  guard  wires  is  well 
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above  the  copper  working  conductors;  but  the  expense  and 
difficulty  of  supporting  and  maintaining  the  guard  wires 
increases  with  every  extra  foot  of  elevation,  while  sim- 
plicity of  construction  and  of  line-wire  support  is  a  vital 
necessity  of  such  structures  in  remote  and  wintry  mountain 
passes. 

Anyone  who  has  ever  witnessed  the  irresistible  forces 
developed  in  a  heavy  avalanche  of  snow  will  easily  under- 
stand how  hopeless  it  is  to  make  line  towers  that  can 
withstand  such  impacts.  One  can  only  hope  to  carry  the 
line  over  such  routes  as  may  not  happen  to  lie  in  the  ordi- 
nary avenues  of  snowslides,  which  generally  follow  definite- 
ly established  paths.  There  can  be  no  doubt  that  the  wind 
velocities  in  the  high  mountain  passes  attain  magnitudes 
far  in  excess  of  those  met  with  in  corresponding  storms 
on  the  lower  plains.  This  is  a  matter  of  cold  and  bitter 
experience  in  all  the  high  mountain  regions  of  the  world. 
.  Xevertheless.  it  seems  to  be  important  from  a  meteorological 
standpoint  to  install  some  type  of  registering  wind-gage  in 
the  localities  described  in  the  article,  even  if,  in  order  to 
withstand  wind  stresses,  they  have  to  be  so  crude  that  their 
accuracy  shall  be  materially  reduced.  To  the  true  meteorol- 
ogist there  is  more  distress  in  unrecorded  record-making 
wind  velocities  than  in  the  blowing  away  of  dogs,  houses 
or  towers.  The  lifting  power  of  any  fluid,  such  as  air, 
increases  so  rapidly  with  the  velocity  that  it  would  not  be 
surprising  to  find  extraordinary  violence  in  storm  gusts  that 
are  of  great  but  not  of  commensurately  great  velocity. 


RESUSCITATION  FROM  ELECTRIC  SHOCK. 

In  1895  this  journal  issued  a  chart  giving  instructions  for 
resuscitation  from  apparent  death  from  electric  shock,  ot 
which  a  revised  edition  was  printed  in  1902.  This  was  the 
first  thorough  and  systematic  set  of  electric  resuscitation 
rules  issued,  and  it  served  as  a  model  for  many  similar 
compilations  in  this  country  and  Europe.  This  chart  was 
until  recently  always  kept  in  print  and  issued  gratis  to  all 
applicants.  Several  years  ago  the  matter  of  another  revi- 
sion was  taken  up,  when  a  complication  was  encountered 
owing  to  the  appearance  of  a  new  method  for  inducing  re- 
sumption of  respiration — that  of  Prof.  Schaefer,  of  Edin- 
burgh, known  as  the  "prone  pressure"  method.  Previously 
the  Sylvester  method  had  been  almost  exclusively  used,  and 
it  was  employed  in  the  chart  above  referred  to.  While  the 
Schaefer  method  had  acquired  a  strong  status  in  Europe,  it 
was  at  the  time  little  known  in  this  country,  and  in(|uiry  de- 
veloped that  if  in  the  revised  chart  it  were  substituted  for 
the  Sylvester  method  physicians  employed  or  consulted  by 
central  stations  would  not  all  approve  of  the  newer  method, 
thus  leading  to  a  rivalry  of  the  two  methods  which  would 
probably  cause  lack  of  full  faith  in  either.  This  situation 
was  brought  before  tlie  National  Electric  Eight  Association, 
with  the  suggestion  that  it  should  take  steps  toward  the  for- 
mation of  a  commission  of  eminent  authorities  for  the  study 
of  the  whole  subject  of  revival  from  apparent  death  from 
electric  shock,  and  for  the  report  of  an  authoritative  set  of 
rules  based  upon  such  study.  Acting  upon  the  suggestion, 
the  association  secured  the  co-operation  of  the  American 
Medical  Association  and  the  American  Institute  of  Electri- 
cal Engineers,  which  finally  led  to  the  formation  of  a  com- 
mission  including  in   its   membership   four   of   the   leading 


medical  scientists  of  this  country,  who  are  also  authorities 
of  international  reputation. 

Owing  to  the  initiative  taken  by  this  journal  in  the  mat- 
ter, we  have  the  privilege  of  printing  as  a  supplement  to 
this  issue,  in  the  form  of  a  chart,  the  condensed  rules  for 
resuscitation  reported  by  the  commission.  While  subject  to 
linal  revision  following  critical  examination  by  electric  men, 
it  is  probable  that  changes  in  the  rules,  if  any,  will  relate 
merely  to  minor  details.  In  addition,  the  commission  has 
prepared  similar  rules  more  in  detail,  and  including  a  sec- 
tion on  the  "First  Care  of  Burns,"  which  will  be  issued  in 
the  form  of  a  flexible  cloth-bound  booklet  suitable  for  the 
pocket.  The  rules  prescribe  the  Schaefer  method  of  arti- 
ficial respiration  slightly  modified,  following  the  unanimous 
decision  of  the  commission  that  this  method  has  superior 
advantages  in  simplicity,  easy  performance,  large  lung  ven- 
tilation, little  risk  of  injury  to  the  subject  and  no  trouble 
from  the  tongue  falling  back  into  the  air  passage.  Both  the 
chart  and  the  booklet  will  be  issued  in  large  editions  by  the 
National  Electric  Light  Association,  which  has  borne  all 
the  expense  incident  to  the  work  of  the  commission. 
Though  copyrighted  in  order  to  prevent  liberties  being 
taken  with  the  text,  the  association  will,  upon  application 
from  responsible  quarters,  grant  permission  to  reprint  the 
chart  and  booklet.  The  National  Electric  Light  Association 
merits  hearty  commendation  for  the  part  it  has  taken  in 
securing  the  formation  of  the  commission  and  for  so  gen- 
erously assuming  all  expenses  incident  to  the  work  of  that 
body.  The  zeal  displayed  by  the  members  of  the  commis- 
sion, and  especially  the  manner  in  which  the  eminent  medi- 
cal members  have,  without  remuneration,  devoted  their 
great  ability  to  the  study  of  the  subject  of  resuscitation  and 
to  the  preparation  of  the  rules  just  completed,  entitle  these 
public-spirited  gentlemen  to  the  warm  gratitude  of  the  en- 
tire electrical  fraternity. 

The  completion  of  the  present  rules,  however,  does  not 
conclude  the  labors  of  the  commission,  which  promise  to 
continue  over  a  considerable  further  period.  A  committee 
consisting  of  medical  members  has  undertaken  the  study  of 
mechanical  means  that  have  been  proposed  for  inducing  res- 
piration. One  of  its  number.  Dr.  Meltzer,  of  the  Rocke- 
feller Institute  for  Medical  Research,  has  devised  a  new 
method  that  has,  in  trials  on  animals,  proved  a  great  ad- 
vance over  those  previously  known,  and  there  is  no  reason 
to  believe  that  in  application  to  the  human  subject  it  will  be 
found  less  superior.  A  further  subject  of  research  by  the 
medical  members  will  be  a  means  for  restoring  the  heat  of 
the  heart  after  that  organ,  through  shock  or  otherwise,  has 
been  thrown  into  a  fibrillating  condition.  This  problem  of 
reorganizing  the  energy  of  the  heart,  which  may  persist  for 
some  moments  after  being  thrown  out  of  normal  action,  has 
heretofore  defied  medical  science,  and  while  the  chance  of 
finding  a  solution  may  be  very  remote,  the  world  is  surely 
indebted  to  the  several  bodies  to  which  the  formation  of 
the  commission  is  due  for  the  happy  outcome  which  has 
concentrated  on  this  problem  the  great  abilities  of  the  medi- 
cal members  of  the  body.  Should  they  be  successful,  a 
great  boon  will  be  conferred  on  mankind  in  general,  as 
the  consequences  of  the  discovery  sought  would  extend  far 
bevond  electrical  injury  to  the  heart. 
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THE  CONVENTION  DAILY. 


I'ollowiii)^  till'  fxamplc  set  at  the  Xrw  \'()i-k  convention 
of  last  year  a  Con7'cutton  Daily  will  be  issued  for  tlu- 
National  l-lloctric  Liglit  Association  by  the  nicctrical  World 
(luring  the  week  of  the  Seattle  convention.  There  will  he 
fonr  issues,  appcarinj^j  on  the  mornings  of  June  ii.  u,  i.^ 
and  14,  and  distributed  to  visitors  without  charge.  It  is 
the  i)urpose  of  the  Ihiily  to  serve  as  the  semi-official 
chronicle  of  the  proceedintjs,  entertainments,  exhibits,  regis- 
tration list,  meetings  "on  the  side"  and  lighter  byplay  of 
the  convention.  With  the  large  size  and  |)arallel  sessions 
of  recent  conventions,  the  publication  serves  a  useful  pur- 
pose. The  Daily  is  not  a  commercial  undertaking,  no 
advertisements  being  carried.  Its  office  will  be  in  the 
National  Guard  Armory,  Seattle.  To  publish  the  Daily  and 
to  represent  the  paper,  the  Electrical  JVorld  will  have  a 
staff  of  ten  men  at  the  convention,  recruited  from  its  editors 
and  business  men  in  New  York.  Boston,  Chicago  and  San 
Franciso. 


SPECIAL  TRAIN  TO  SEATTLE  CONVENTION. 


The  de  luxe  train  called  the  "Red  Special,"  carrying  a 
large  company  of  the  members  of  the  National  Electric 
Light  Association  and  their  families  and  friends,  left  New 
York  at  4  p.  m.  on  Sunday,  May  26.  It  was  routed  out  of 
New  York  over  the  New  York  Central,  from  Chicago  over 
the  Santa  Fe,  and  up  the  Pacific  Coast  over  the  Southern 
Pacific  line.  The  party  will  visit  the  great  scenic  features 
of  the  West,  including  the  Grand  Canyon  of  the  Colorado 
in  Arizona,  the  chief  points  of  interest  in  Southern  Cali- 
fornia such  as  Riverside,  Pasadena,  Los  Angeles,  Santa 
Barbara,  Del  Monte,  etc.,  spending  two  days  in  San  Fran- 
cisco and  reaching  Seattle  on  the  afternoon  of  Sunday, 
June  9.  On  the  return  trip  a  tour  will  be  made  through 
Yellowstone  Park,  after  which  Salt  Lake  City,  Glenwood 
Springs  and  Denver  will  be  seen.  The  train  started  from 
New  York  under  the  most  favorable  auspices  with  an  en- 
thusiastic party  in  a  sumptuously  appointed  train. 

The  first  party  to  depart  from  New  England  for  the 
Seattle  convention  left  Boston  at  12:30  p.  m.  May  26,  in  a 
special  comp'artment  Pullman  attached  to  the  regular  noon 
train  for  the  West  by  way  of  the  Boston  &  Maine  Railroad 
and  New  York  Central  lines.  About  twenty-five  persons 
occupied  the  car,  nearly  half  of  the  party  being  ladies.  As 
previously  stated,  the  schedule  provided  for  the  consolida- 
tion of  the  New  England  car  at  Syracuse,  N.  Y.,  with  the 
"Red  Special"  leaving  New  York  City  during  that  afternoon. 

The  party  arrived  in  Chicago  about  n  a.  m.  on  May  27. 
Secretary  T.  C.  Martin,  Mr.  Walter  Neumuller  and  party 
left  the  train  here  to  take  a  more  direct  route  to  Seattle, 
and  when  the  train  pulled  out  of  Chicago  at  4 :30  p.  m.  on 
May  27  it  had  102  ladies  and  gentlemen  as  passengers. 
Advance  copies  of  the  convention  papers  were  provided  on 
the  train  and  will  likewise  be  distributed  on  all  the  west- 
bound special  trains.  Every  man  on  the  train  was  provided 
with  a  set  of  fifty  of  these  advance  printed  papers,  or  1200 
pages  of  light  reading  matter,  to  while  away  the  time  on 
the  journey.  At  Chicago  the  Commonwealth  Edison  Com- 
pany provided  enough  automobiles  for  everybody  to  take 
a  ride  through  the  parks  and  boulevards  or  wherever  it  was 
desired  to  go.  President  Gilchrist  and  other  local  electrical 
men  met  the  travelers  in  Chicago,  and  there  were  a  number 
of  luncheon  parties  during  the  stop  in  that  city. 

The  entertainment  provided  en  route  on  the  train  by 
member  companies  was  of  a  varied  order.  The  General 
Electric  Company  supplied  every  lady  on  the  train  with  a 
bouquet    of   flowers   on   leaving   New   York    and    also   the 


morning  after  leaving  Kansas  (  ity.  J'laying  cards  and  sets 
of  games  were  also  furnished  by  the  satne  company.  The 
W'estinghouse  Electric  X:  Manufacturing  (Company  gave 
everyone  on  the  train  a  handsome  albinn  containing  views 
of  different  points  to  be  visited  by  the  "Red  Special."  The 
Xalional  Quality  1-amp  Division  of  the  (ieneral  I'dectric 
(  ompany  gave  away  a  rather  unique  little  booklet  written 
by  Elbert  Hubbard.  I'robably  the  most  interesting  (jf  all 
the  features  of  the  entertainment  was  that  supplied  l^y  the 
Wagner  h'lectric  Manufacturing  Company  with  its 
train  directory  and  distribution  of  candy  to  the  ladies  and 
cigars  and  cigarettes  to  the  gentlemen.  ICntertainment  is  to 
be  furnished  at  Los  Angeles  by  the  Southern  California 
I'.dison  Company,  and  also  at  San  hVancisco  by  the  Pacific 
Gas  &  IClectric  Company. 

Past-presidents  Jaincs  I.  Ayers,  of  Cambridge,  Mass., 
Arthur  Williams,  of  New  York,  and  W.  W.  Freeman,  of 
New  York,  are  in  the  party,  as  well  as  Vice-president  V.  M. 
Tait,  of  Dayton,  Ohio.  Messrs.  Charles  II.  Hodskinson, 
of  Boston;  George  W.  Elliott,  of  New  York,  and  Charles  B. 
P>urleigh.  of  Boston,  of  the  transportation  committee  of 
the  N.  E.  L.  A.,  are  on  the  train,  which  is  in  the  immediate 
charge  of  Mr.  Elliott. 


A.  I.  E.  E.  AFFAIRS. 


At  a  meeting  of  the  board  of  directors  of  the  American 
Institute  of  Electrical  Engineers  on  May  21  the  finance 
committee  submitted  its  report  for  the  year  ended  April  30, 
1912,  showing  that  the  expenditures  of  the  Institute  have 
been  considerably  increased  during  the  past  year,  owing 
to  the  constantly  broadening  scope  and  activity  of  the 
organization,  and  particularly  to  the  increased  amount  of 
technical  matter  published  in  the  Proceedings  and  Trans- 
actions resulting  from  the  extension  of  the  policy  inaugu- 
rated a  few  years  ago  of  holding  Institute  meetings  in 
various  parts  of  the  country.  However,  there  was  a 
corresponding  increase  in  income,  the  surplus  over  ex- 
penditures for  the  year  being  $5,574.35. 

The  meetings  and  papers  committee  reported  that  the 
program  of  technical  papers  to  be  presented  at  the  coming 
annual  convention  in  Boston,  June  24-28,  had  been  com- 
pleted. The  number  of  papers  to  be  presented  is  greater 
than  that  of  any  previous  convention,  making  necessary  the 
holding  of  parallel  sessions  during  the  entire  convention. 
The  program  will  include  joint  sessions  with  the  Illumi- 
nating Engineering  Society  and  the  Society  for  the  Pro- 
motion of  Engineering  Education. 

The  proposed  amendments  to  the  by-laws,  prepared  un- 
der instructions  of  the  board  in  order  to  bring  the  by-laws 
into  conformity  with  the  amendments  to  the  constitution 
providing  for  an  additional  grade  of  membership,  were 
considered,  and  it  was  voted  to  adopt  the  amendments 
in  conformity  with  the  adoption  of  the  amendments  to  the 
constitution. 

The  proposed  rearrangement  and  decoration  of  Institute 
headquarters,  which  had  been  referred  to  a  special  com- 
mittee at  the  previous  meeting  of  the  board  of  directors 
for  consideration,  was  reported  upon  by  the  committee, 
which  submitted  plans  and  an  approximate  estimate  of 
the  expense  and  recommended  that  an  appropriation  be 
made.  The  plan  was  approved  by  the  board,  the  appro- 
priation was  voted,  and  a  special  committee,  consisting  of 
Messrs.  W.  S.  Rugg,  chairman,  H.  H.  Barnes,  Jr.,  and 
the  secretary,  was  -appointed  to  complete  the  work.  The 
principal  purpose  of  the  change  is  to  increase  the  efficiency 
of  the  Institute  office  staf¥  and  to  make  Institute  head- 
quarters more  attractive  and  useful  to  out-of-town  mem- 
bers by  providing  suitable  reception  and  reading  rooms, 
writing  desks,  facilities  for  conferences,  etc. 

A  communication  was  read  from  the  St.  Louis  Section 
embodying  certain  comparative  tabulated  data  and  recom- 
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mending  the  adoption  of  constitutional  amendments  con- 
cerning methods  of  nominating  and  electing  officers  of  the 
Institute  with  a  view  to  more  equitable  territorial  repre- 
sentation. A  resolution  was  adopted  setting  forth  that 
the  board  recognized  tlu;  importance  of  the  issues  raised 
and  directing  that  the  report  be  printed  in  the  next  issue 
of  the  Proceedings,  so  that  ample  discussion  might  be  had 
at  the  meeting  of  tlie  section  delegates  at  the  coming 
Boston  convention. 

President  Dunn  called  the  attention  of  the  board  to  the 
fact  that  a  suitable  official  acknowledgment  had  never  been 
made  to  the  members  of  the  land  and  building  fund  com- 
mittee and  to  all  the  contributors  to  the  fund,  upon  which 
it  was  resolved  that  an  alphabetical  list  of  all  contributors 
to  the  fund  be  printed  in  an  early  issue  of  the  Proceedings. 

INTERNATIONAL    ELECTRICAL    CONGRESS. 

The  president  announced  the  appointment  of  the  follow- 
ing members  of  the  committee  on  organization  of  the 
international  electrical  congress,  to  be  held  in  San  Fran- 
cisco,  1915: 

Committee  on  Organization. — Dr.  Charles  P.  Steinmetz, 
president;  Dr.  Arthur  E.  Kennelly,  vice-president  on  pro- 
gram ;  Mr.  C.  O.  Mailloux,  vice-president  on  international 
relations;  Mr.  W.  D.  Weaver,  vice-president  on  organiza- 
tion; Mr.  Henry  A.  Lardner,  vice-president  on  Pacific  coast 
relations;  Dr.  Edward  B,  Rosa,  secretary;  Mr.  Preston  S. 
Millar,  treasurer  and  business  manager.  These  officers 
constitute  the  executive  committee. 

Representative  Members. — American  Electric  Railway 
Association,  Messrs.  H.  W.  Blake,  F.  R.  Ford,  E.  B.  Katte 
and  H.  G.  Stott;  American  Electrochemical  Society, 
Messrs.  C.  A.  Doremus,  Carl  Hering  and  W.  R.  Whitney ; 
American  Physical  Society,  Messrs.  Frederick  Bedell,  C. 
F.  Burgess  and  E.  L.  Nichols;  Association  Edison  Illumi- 
nating Companies,  Messrs.  Alex.  Dow,  L.  A.  Ferguson, 
John  W.  Lieb,  Jr.,  and  Joseph  B.  McCall ;  Association  of 
Railway  Electrical  Engineers,  Messrs.  Jesse  H.  Davis  and 

C.  R.  Sugg ;  Association  Iron  and  Steel  Electrical  Engi- 
neers, Messrs.  E.  Eriedlander  and  B.  R.  Shover;  Alabama 
Light  and  Traction  Association  (names  to  be  announced 
later)  ;  Colorado  Electric  Light,  Power  and  Railway  Asso- 
ciation, Messrs.  J.  F.  Dostal  and  F.  P.  Wood;  Electric  Ve- 
hicle Association  of  America,  Messrs.  W.  H.  Blood,  Jr.,  F. 
W.  Smith  and  P.  D.  Wagoner;  Empire  State  Gas  and  Elec- 
tric Association,  Messrs.  C.  R.  Huntley  and  R.  M.  Searle ; 
Florida  Electric  Light  and  Power  Association  (names  to 
be  announced  later)  ;  Illinois  Electrical  Association,  Messrs. 

E.  J.  Berg  and  F.  M.  Sinsabaugh ;  Illuminating  Engineer- 
ing Society,  Messrs.  E.  P.  Hyde,  V.  R.  Lansingh,  Louis  B. 
Marks  and  A.  S.  McAllister;  Indiana  Electric  Light  Asso- 
ciation, Mr.  William  D.  Ray;  International  Association 
Municipal  Electricians,  Messrs.  William  Brophy  and  Walter 
M.  Petty;  Iowa  Electrical  Association,  Messrs.  A.  H.  Ford 
and  L.  B.  Spinney;  Louisiana  Electrical  .\ssociation  (names 
to  be  announced  later)  ;  Maine  Electrical  Association, 
Messrs.  H.  W.  Eells  and  VV.  K.  Ganong ;  Minnesota  Elec- 
trical Association,  Messrs.  Paul  Doty,  H.  J.  Gille  and  George 

D.  Shephardson ;  Missouri  Electric,  Gas  and  Street  Railway 
and  Water  .Association  (names  to  be  announced  later)  ; 
National  Bureau  of  Standards,  Mr.  S.  W.  Stratton ;  Na- 
tional Electrical  Contractors'  Association  (names  to  be 
announced  later)  ;  National  Electrical  Inspectors'  Associa- 
tion, Messrs.  F.  R.  Daniel  and  H.  T.  Wreaks;  National 
Electric  Light  Association,  Messrs.  Charles  L.  Edgar,  W. 
W.  Freeman,  F.  W.  Frueauff.  John  F.  Gilchrist,  Samuel 
InsuU,  T.  C.  Martin  and  Arthur  Williams:  New  York 
Electrical  Society,  Messrs.  Henry  L.  Doherty  and  George 
H.  Guy;  Electrical  Testing  Laboratories,  Mr.  Clayton  H. 
Sharp;  Franklin  Institute,  Messrs.  William  C.  L.  Eglin 
and  R.  B.  Owens;  Ohio  Electric  Light  Association,  Messrs. 

F.  C.  Caldwell  and  F.  M.  Tait;  Society  for  Promotion  of 
Engineering  Education,  Messrs.  H.  H.  Norris  and  Samuel 
Sheldon;  Institute  of  Radio  Engineers,  Mr.  Jnlm  L.  ?Tngan, 


Jr.;  Southwestern  Electrical  and  Gas  Association,  Messrs. 
!•■.  M.  Lege,  Jr.,  and  A.  C.  Scott;  \'ermont  Electrical  Asso- 
ciation (names  to  be  announced  later)  ;  Western  Society 
of  Engineers,  Messrs.  VV.  L.  Abbott  and  Harold  Almert; 
Wisconsin  Electrical  Association,  Messrs.  P.  H.  Korst  and 
R.  II.   Pinkley. 

Among  the  Pacific  Coast  members  are  thirty-three  from 
San  Francisco,  nine  from  Los  Angeles,  nine  from  Portland, 
five  from  Seattle,  three  from  Spokane,  three  from  Van- 
couver, and  one  from  Corvallis.  There  are  fifty-six  mem- 
bers-at-large,  and  there  will  be  many  representatives  of 
foreign  governments  and  technical  societies  of  whom  the 
names   have   not   yet   been   announced. 


THE  PATENT  HEARINGS. 


It  was  announced  last  week  by  the  House  of  Representa- 
tives committee  on  patents  that  the  hearings  on  the  Oldfield 
patent  bill  (H.  R.  23,417)  would  probably  be  terminated  on 
May  25.  The  committee  has  been  holding  hearings  almost 
daily  for  several  weeks  past  and  has  listened  to  a  large 
amount  of  testimony  from  manufacturers,  inventors,  mer- 
chants and  attorneys.  Among  those  who  testified  were  Mr. 
Samuel  O.  Edmonds,  of  New  York  City,  and  of  counsel  in 
the  Dick  case;  Mr.  Arthur  C.  Eastwood,  president  of  Elec- 
tric Controller  &  Manufacturing  Company,  Cleveland,  Ohio; 
Mr.  Louis  D.  Brandeis,  of  Boston,  Mass.;  Mr.  F.  L.  O, 
Wadsworth,  of  Pittsburgh,  Pa.;  Mr.  Robert  Lundell,  of 
New  York  City,  and  Mr.  Cortland  F.  Carrier,  Jr.,  of 
Sewaren,  N.  J.  Others  have  also  appeared  to  repeat  some 
of  the  more  familiar  arguments  against  compulsory  license 
and  taking  away  the  right  to  fix  the  re-sale  price. 

Mr.  Edmonds  objected  to  the  provisions  of  the  bill  which 
would    prevent    manufacturers    of    patented    articles    from 
enforcing  restrictions  on  the  use  of  the  article,  as  well  illus- 
trated in  the  Dick  case,  where  the  purchaser  of  a  mimeo- 
graph machine  was  compelled  to  buy  all  supplies   for  use 
with  the  machine  from   the  manufacturer  of  the  machine. 
The    testimony    presented    by    Mr.    Eastw^ood    contained    a 
number  of  concrete  suggestions  for  correcting  abuses  which 
now  exist.     These  included  recommendations  for  a  single 
court   of   patent   appeals,   taking   testimony   in   open   court, 
increasing  the   facilities  of  the   Patent  Office,  making  the 
date  of  filing  a  patent  application  the  test  of  priority  of 
invention,  and  placing  all  contracts  or  agreements  affecting 
the  sale,  re-sale  or  lease  of  patented  articles  under  the  com- 
mon   law.      Mr.    Brandeis    pointed   out    that   the    principal 
danger  growing  out  of  the   right   to  fix   the   re-sale   price 
arises  when  the  owner  of  the  patent  succeeds  in  establishing 
a  commercial  monopoly  in  his  field.     He  also  discussed  the 
United  Shoe  Machinery  leases  and  referred  to  the  Lenroot 
bill,    which   was   drawn    with    the    purpose,    among   others, 
of  correcting  the  evils  which  arise  from  such  leases.     He 
further  pointed  out  that  it  is  of  the  utmost  importance  to 
keep  open,  if  possible,  the  avenues  of  commercial  competi- 
tion.    Mr.  Lundell  demonstrated  very  clearlv  to  the  com- 
mittee the  methods  under  which  patent  applications  are  kept 
pending  in  the  office   for  long  periods  of  years  and  cited 
specific   cases   in  his  own   experience,   including  the   inter- 
ference  case   of   Van    Depoele   vs.    Lundell.      Mr.    Carrier 
testified   from  the  standpoint  of  the  inventor  of  chemical 
processes  and  stated  that  nothing  would  help  the  inventor 
more  than  provisions  to  increase  the  validity  of  a  patent 
when  issued.    He  stated  that  two  concerns  are  now  wilfully 
infringing  his   patents   and   defend   themselves   behind   the 
statement    that    his    patents    are    not    valid.      Compulsory 
license  might  help  the  inventor  under  some  circumstances, 
but  injure  him  under  others.     The  witness  stated  that  in- 
terference proceedings  are  the  bane  of  the  independent  in- 
ventor's existence.     None  of  the  many  pending  bills  have 
yet  been  favorably  reported. 
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VALUATION    OF    CHICAGO    ELEVATED-RAILWAY 
PROPERTIES. 


As  w;i>.  fxpccifil.  tin.'  fiinineiTs  for  (lie  city  .'iiid  lor  tin- 
compaiiirs  iiaclu-d  ilitlcTiiig  coiu'Iusioiis  in  pri-pariiij^  valua- 
tions of  the  cli'vati'd  railway  compaiiii-s  in  riiicaj;o.  I  iusr 
valuations  arc  offered  as  the  framework  for  determining 
a  fnial  valuation,  if  one  can  he  aj;reed  upon,  to  he  accepted 
in  tixinj;  the  terms  of  a  compreiiensivc  plan  for  the  con- 
solidation of  all  the  surface  and  elevated  railway  interests 
ui  (.hicago.  Both  reports  were  presented  at  a  meeting  of 
the  local  transportation  connnittee  of  the  City  Council  held 
on  May  S.  They  consisted  of  a  report  from  four  of  the 
five  inenihers  of  the  si)ocial  valuation  committee,  represent- 
ing the  city,  and  a  separate  report  from  the  fifth  mcmhcr 
•of  the  connnittee.  Prof.  Cicorge  V.  Swain,  of  Harvard  Uni- 
versity, who  was  the  representative  of  the  elevated-railway 
•companies  on  the  special  valuation  committee.  The  city's 
experts  are  Messrs.  J.  J.  Reynolds,  John  Ericson,  K.  C. 
Shankland  and  George  Weston.  These  four  gentlemen 
were  unable  to  reach  an  agreement  with  Professor  Swain, 
and  so  each  party  decided  to  make  a  separate  report.  The 
difference  between  the  reports  may  be  expressed  in  a  gen- 
eral way  by  saying  that  the  total  present  valuation  of  the 
properties,  exclusive  of  such  items  as  going  value,  good- 
will, franchises,  leases  and  traffic  agreements,  etc.,  but  in- 
cluding all  overhead  charges,  as  found  by  the  city's  experts, 
is  $53,451,181.  whereas  the  corresponding  figure  as  given 
by  Professor  Swain  for  the  companies  is  $93,279,143.  How- 
■ever,  this  discrepancy  is  due  principally  to  a  difference  of 
about  $30,000,000  in  the  respective  values  of  real  estate  and 
Tights-of-way. 

It  may  be  remarked  that  both  the  values  of  the  city's 
-engineers  on  the  special  valuation  committee  and  those  of 
Professor  Swain  for  the  companies  are  lower  than  that  of 
-A.  L.  Drum  &  Company,  who  prepared  a  valuation  for  the 
<:ompanies  prior  to  the  reports  of  the  members  of  the  special 
valuation  committee.  The  reports  submitted  on  the  part 
of  the  companies  were  transmitted  to  the  local  transpor- 
tation committee  on  May  8  by  Mr.  Britton  I.  Budd,  presi- 
dent of  each  of  the  elevated-railway  companies.  Both  re- 
•^orts  were  read  in  full  at  the  meeting  of  the  local  transpor- 
tation committee  of  the  Chicago  City  Council  on  May  8. 
Mayor  Harrison  was  present  and  was  an  interested  listener. 
The  committee  referred  the  two  reports  to  a  sub-committee 
to  compare  the  figures  and  to  endeavor  to  devise  a  plan  of 
negotiation,  tvith  the  end  in  view  of  reaching  an  agreement, 
if  possible,  between  the  city  and  the  companies. 


DUAL  RAPID-TRANSIT  SYSTEM  FOR    NEW  YORK 

CITY. 


After  a  year  and  a  half  of  complex  negotiations  a  plan 
for  construction  and  operation  of  large  additions  and  ex- 
tensions to  the  present  subway  and  elevated  lines  in  the 
boroughs  of  Brooklyn,  Manhattan,  Queens  and  the  Bronx 
has  been  approved  by  the  Board  of  Estimate  and  Appor- 
tionment of  New  York  City  and  the  Public  Service  Com- 
jmission. 

Consummation  of  this  plan  will  give  to  the  city  within 
'five  years  a  system  of  subways  and  elevated  lines  contain- 
ing about  600  miles  of  single  track  and  costing,  inclusive 
i-of  the  existing  subway,  about  $400,000,000.  This  total 
'does  not  include  the  cost  of  the  existing  elevated  roads, 
which  will  be  a  part  of  the  system,  though  owned  by  private 
companies.  The  raising  of  the  sum  stated,  it  is  claimed, 
will  be  the  largest  piece  of  financing  ever  done  in  this 
country  in  connection  with  a  single  enterprise. 

The  work  will  be  carried  out  jointly  by  the  Interborough 
and  Brooklyn  Rapid  Transit  companies  and  the  city,  which 
will  lease  the  lines  to  these  companies  for  a  term  of  years. 


In  the  case  of  the  subways,  the  term  will  be  for  forty-nine 
years,  and  eighty-nine  years  in  the  case  of  the  elevated 
roads,  dating  in  each  instance  from  the  beginning  of 
operation. 

In  conjunction  with  its  jtresenl  .system,  the  luterhorough 
Kapid  Transit  Company  will  ojjerate  additional  lines  in  the 
Hron.x  and  lines  extending  from  Times  Stpiare.  .Manhattan, 
down  Seventh  .Avenue  to  the  Battery,  with  extensions  east- 
ward to  the  borough  of  (Jiieens  and  to  hlalbush  in  the 
borough  of  Brooklyn,  together  with  lines  in  the  cnitlying 
districts  in  the  northern  part  of  the  last-named  borough. 
The  new  lines  to  be  built  jointly  by  this  company  and  the 
city  will  aggregate  147  miles  of  track,  which  with  the  com- 
pany's existing  lines  will  make  a  total  of  220  miles  to  be 
operated  by  the  Interborough. 

'The  Brooklyn  Rapid  'Transit  Company  will  operate  lines 
from  the  borough  of  Brooklyn  to  Fifty-ninth  Street,  Man- 
hattan, with  extensions  eastward  to  the  borough  of  Queens 
and  a  connection  between  the  Eastern  District  of  Brooklyn 
and  T'ourteenth  Street  and  Sixth  Avenue,  Manhattan,  by 
tumiel  under  the  East  River.  It  will  also  operate  large 
extensions  in  the  borough  of  Brooklyn,  including  lines  to 
the  Gravesend  and  Coney  Island  sections  of  the  borough. 
The  trackage  operated  by  the  Brooklyn  company  will  be 
increased  from  105  to  266  miles,  exclusive  of  surface  lines. 

The  total  financing  on  the  part  of  the  Interborough 
company  calls  for  $177,000,000.  J.  P.  Morgan  &.  Coinpany 
have  agreed  to  purchase  bonds  of  the  company  for  about 
$170,000,000  of  this  amount. 

A  syndicate  headed  by  the  Central  Trust  Company  and 
Kuhn,  Loeb  &  Company  will  have  charge  of  the  financing 
for  the  Brooklyn  Rapid  Transit  Company,  whose  part  of 
the  enterprise  will  call  for  about  $100,000,000.  Bonds  to 
this  amount  will  be  issued  by  the  company. 

The  amount  of  cash  which  the  city  of  New  York  will 
have  to  provide  will  be  about  $125,000,000. 

All  of  these  funds  will  not  go  into  construction  of  the 
new  subways.  Of  the  Interborough's  share,  $77,000,000  is 
for  new  construction  and  equipment,  $30,000,000  is  for 
Manhattan  railway  improvements,  $50,000,000  for  refund- 
ing the  present  debt,  and  about  $20,000,000  is  for  other 
charges.  In  the  same  way,  $60,000,000  of  the  Brooklyn 
company's  share  will  go  into  new  subway  construction  and 
$40,000,000  into  other  improvements. 


ELECTRIC  SHIP  PROPULSION. 


The  United  States  collier  Jupiter,  which  is  being  built  at 
the  Mare  Island  Navy  Yard,  will  be  the  first  large  vessel 
to  be  equipped  for  electric  propulsion.  The  general  scheme 
embraces  a  steam  turbo-generator  set  delivering  its  elec- 
trical output  to  a  pair  of  three-phase  induction  motors,  each 
of  which  will  be  direct-connected  to  its  own  propeller  shaft. 
The  designer  of  this  equipment  is  Mr.  W.  L.  R.  Emmet, 
who  described  its  principal  features  and  the  method  of 
control  in  a  paper  read  before  the  American  Institute  of 
Electrical  Engineers  at  the  Pittsfield-Schenectady  meeting 
in  February,  191 1.  The  generating  unit  consists  of  a  six- 
stage  Curtis  turbine  connected  to  a  bi-polar  alternating- 
current  generator.  The  motors  have  thirty-six  poles  each, 
thus  reducing  the  synchronous  speed  in  the  ratio  of  18  to  I. 

The  colliers  Neptune  and  Cyclops,  now  in  commission, 
are  sister-ships  to  the  Jupiter.  The  Cyclops  is  equipped 
with  triple-expansion  reciprocating  engines  and  the  Nep- 
tune is  equipped  with  a  pair  of  steam  turbines  with  gear 
reduction.  A  comparison  of  the  principal  features  of  these 
three  vessels  is  given  in  the  accompanying  table. 

The  steam  consumption  figures  there  given  are  estimated 
for  the  Cyclops,  but  taken  from  preliminary  tests  in  the 
case  of  the  Jupiter.  These  vessels  are  designed  to  carry  a 
cargo  of  something  like  12.000  tons.     The  Cyclops,  during 


1 


June  i,  1912. 


ELECTRICAL     WORLD. 


1 140 


a  forty-eight-hour  trial,  maintained  an  average  speed  of 
14.6  knots  at  92  r.p.m..  with  a  total  indicated  hp  of  6705  for 
both  engines  and  consuming  only  1.485  lb.  of  coal  per  in- 
dicated hp  per  hour. 

A  recent  demonstration  of  this  equipment  was  given  for 
the  benefit  of  a  party  of  officers  of  the  United  States 
Navy,  representatives  of  shipbuilding  firms  and  naval  archi- 
tects. The  full  equipment  was  temporarily  erected  for  a 
test,  with   the  two  motors  direct-connected,  one  operating 


DATA   ON    UNITED  STATES   COLLIERS. 


Cyclops.    I    Jupiter.        Neptune 


Displacement  in  tons 20,000 

Engine    or    turbine    speed    at    14    knots,' 

revolutions  per  minute. t  88 

Propeller   revolutions   per  minute   at    141 

knots I  88 

Indicated  horee-power  at  14  knots [  5  ,600 

Weight  of  driving  machinery  in  tons.  .  .  . ;  280 
Steam    consumption,    pounds    per    shaft 

horse-power-hour ;  14 


20 , 000 
2.000 


1.250 


as  a  generator  to  absorb  the  power  of  the  other.  While 
this  arrangement  did  not  afford  a  means  of  demonstrating 
the  operation  under  ship-propulsion  conditions,  it  never- 
theless gave  a  very  excellent  idea  of  the  efficiency  of  con- 
trol and  the  general  performance  of  the  equipment.  The 
trials  of  the  Jupiter  when  completed  will  be  awaited  with 
much  interest. 


ELECTROLYSIS  FROM  RAILWAY  CIRCUITS. 


At  the  meeting  of  the  committee  on  gas,  oil  and  electric 
light  of  the  City  Council  of  Chicago  on  May  23  there  was 
a  further  discussion  of  the  drastic  ordinance  proposed  by 
the  city  administration  and  designed  to  prevent  damage  by 
electrolysis.  This  proposed  ordinance  reduces  the  maximum 
drop  between  any  two  points  on  the  grounded  return  circuit 
of  a  street  railway  from  25  volts,  as  allowed  at  present,  to 
12  volts.  Furthermore,  it  requires  a  potential  gradient  not 
to  exceed  i  volt  per  1000  ft.  In  addition,  a  return  conductor 
system  must  be  installed  "to  protect  all  metallic  work  from 
electrolysis  damage."  The  current  carried  on  pipes  and 
cable  sheaths  must  be  within  certain  limits,  and  pilot-wire 
circuits  and  instruments  must  be  provided  to  permit  of 
chart  records  being  obtained  to  show  the  difference  of  poten- 
tial between  the  negative  busbars  in  each  station  and  at 
least  four  extreme  limits  on  the  return  circuit.  The  maxi- 
mum current  drained  from  metallic  structures  must  be  less 
than  10  per  cent  of  the  total  output  of  the  installation. 

OBJECTIONS    OF    THE    COMPANIES'    ENGINEERS. 

To  these  drastic  requirements  the  engineers  of  the  ele- 
vated and  surface  street-railway  companies  of  Chicago  have 
taken  serious  objection.  They  believe  the  proposed  ordi- 
nance to  be  unreasonable  and  unnecessary  for  the  following 
reasons : 

"(i)  The  limitations  of  maximum  drop  in  the  return 
circuit  are  at  least  four  times  as  severe  as  under  the  present 
ordinance.  (2)  The  cost  to  comply  with  the  proposed 
ordinance  would  be  prohibitive.  (3)  Reducing  the  drop  to 
the  limits  prescribed  would  not  eliminate  electrolysis,  but 
drainage  systems  would  still  be  required.  (4)  Drainage 
systems  are  required  by  the  present  ordinance  and  are  used 
to  greater  or  less  extent  by  all  owners  of  metallic  under- 
ground structures  except  the  city  water  department. 
(5)  Where  these  drainage  systems  are  installed  they  secure 
practical  immunity  from  electrolysis.  (6)  Should  drainage 
systems  be  installed  to  cover  the  entire  city  with  connections 
to  all  underground  metallic  structures,  adequate  protection 
will  be  secured  at  a  cost  that  is  reasonable."  The  engineers 
of  the  transportation  companies  declare  that  if  the  proposed 
ordinance  is  put  in  force  the  cost  of  copper  necessary  in  the 
return  circuits  would  be  about  $22,600,000. 


Mr.  Ray  Palmer,  city  electrician,  who  drafted  the  pro- 
posed ordinance,  said  that  experience  has  shown  that  a 
drainage  system  will  not  clear  up  the  trouble.  The  gas 
company  has  been  experimenting  with  this  system  for  six 
or  seven  years  and  is  not  satisfied  with  it. 

The  committee  held  another  meeting  on  the  morning  of 
May  27  and  Mr.  F'almer  resumed  his  argument.  He  C(jn- 
tended  that  the  estimate  of  the  companies  that  it  would  cost 
about  $22,600,000  to  install  the  return  circuits  demanded  in, 
the  ordinance  is  absurd.  The  work  can  be  done  for  $5,000,- 
000  or  less.  This  $5,000,000  would  mean  an  increase  of 
only  2.2  per  cent  added  to  the  companies'  own  valuations 
of  all  their  properties.  The  city  electrician  estimates  that 
the  annual  cost  of  electrolytic  damage  to  the  city  of  Chicago 
and  the  public  utility  corporations  of  the  city  is  $612,000. 
This  is  5  per  cent  on  $12,240,000,  and  therefore  an  invest- 
ment of  that  amount  would  be  justified  to  clear  up  the 
situation.  This  estimate  does  not  take  into  account  losses 
due  to  the  leakage  of  gas  and  water. 

The  discussion  as  a  whole  was  animated  and  interesting. 
No  definite  conclusion  was  reached,  the  committee  request- 
ing the  city  electrician  on  the  one  hand  and  the  companies' 
engineers  on  the  other  to  get  together  and  endeavor  to 
reconcile  the  wide  variation  in  their  estimated  figures  of 
cost  to  comply  with  the  new  ordinance — that  is,  $5,000,000 
in  one  case  and  $22,600,000  in  the  other. 


NEW  ENGLAND  SECTION,  E.  V.  A. 


The  New  England  Section  of  the  Electric  Vehicle  Asso- 
ciation of  America  held  a  meeting  at  the  Edison  Building, 
Boston,  on  May  24,  with  President  E.  S.  Mansfield  in  the 
chair.  It  was  announced  that  special  plans  will  be  de- 
veloped for  the  entertainment  of  the  national  organization 
at  its  convention  in  Boston  in  October.  The  regular  business 
of  the  meeting  consisted  of  a  talk  on  "Tires  for  Electric 
Vehicles,"  by  Mr.  P.  E.  Bertsch,  of  the  Motz  Tire  & 
Rubber  Company,  Akron,  Ohio,  and  a  paper  on  "New  De- 
velopments in  Vehicle  Meters,"  by  Mr.  M.  B.  Chase,  of  the' 
Sangamo  Meter  Company,  New  York  City. 

Mr.  Bertsch  described  numerous  experiments  which  were' 
made  for  the  purpose  of  securing  better  vehicle  mileage' 
and  improved  cushioning  qualities,  emphasizing  the  striking 
differences  in  energy  consumption  with  different  combina- 
tions of  tire  materials.  Reasonable  success  attended 
placing  from  six  to  seven  times  the  tire  surface  in  contact 
with  the  ground  as  compared  with  the  practice  common 
with  the  ordinary  pyramid-shaped  solid  tire. 

Mr.  Chase  paid  special  attention  to  a  meter  design  with 
a  compensating  winding  which  improves  the  accuracy  of 
the  ampere-hour  registrations  with  increase  of  current. 
The  meter  then  becomes  a  true  battery  indicator,  regardless 
of  the  discharge  rate.  Meters  are  set  correct  at  three- 
quarters  rated  output  and  compensated  to  run  from  12  to 
15  per  cent  fast  at  about  50  per  cent  overload.  The  com- 
pensating feature  may  be  applied  to  the  standard  ampere- 
hour  meter  or  to  the  new  distant-dial  type  of  meter,  which 
gives  indications  in  a  compact  area.  The  speaker  described 
the  interlocking  features  of  the  mechanism  and  the  step- 
by-step  action  of  the  recording  train.  The  compensating 
type  applies  particularly  to  lead  batteries.  In  conclusion. 
Mr.  Chase  emphasized  the  need  of  careful  handling  of 
meters  in  automobile  service  and  advocated  locating  the 
meter  elsewhere  than  on  the  dash  when  feasible,  to  avoid 
vibration,  dirt  and  moisture.  Location  under  the  seat  is 
generally  satisfactory,  since  the  driver  seldom  needs  to 
look  at  the  instrument  more  than  twice  or  thrice  on  a  trip. 

Mr.  Percy  J.  Wilson,  of  the  Lowell  Electric  Light  Cor- 
poration, stated  that  the  meters  used  on  the  electric-vehicle 
fleet  of  that  company  had  been  found  accurate  within  2 
per  cent. 
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AN  ELECTRICAL  SEA   PILOT  FOR  SHIPS  AT  SEA. 

15y    .\kV11.    MoNKOK    Iloi'KlN.s. 

.■\t  a  m-iMil  mri-tiiij,'  of  sciciitilic  im-ii  luld  ni  W  .isliiiij^toii 
tin-  writer  was  asknl  to  oiitliiu-  a  plan  for  pnividiiig  ships 
•witli  electrical  sea  pilots.  It  is  not  claimed  thai  tlic  idea 
is  hroadly  new.  As  proposed  by  the  writer  it  is  periiaps  a 
i)old  sufjgestion  fraught  with  many  diflkulties  from  the 
vicwi>oint  both  of  the  electrical  engineer  and  of  the  modern 
sailor.  Hnt  electrical  engineering  has  made  majestic  strides 
and  is  cai)al)le  of  attaining  new  trimnphs,  and  modern  sea- 
manship is  fnlly  awake  to  the  fact. 

A  thorough  analysis  of  marine  disasters  will  bring  out 
tne  fact  very  forcibly  that  the  f;reat  majority  of  these  have 
been  caused  by  the  ship  striking  some  object,  either  fi.xed 
or  float  nig  in  the  water,  wliicli  was  not  visible  until  too 
late  for  the  ship  either  to  stop,  sufliciently  reduce  its  speed 
or  adequately  alter  its  course.  Of  such  objects,  sandbars, 
rocks,  icebergs,  derelicts  and  other  vessels  are  the  chief. 
If  it  were  not  lor  the  freciuenl  heavy  fogs,  several  of  tiieiii 
would  lose  their  terror,  but  there  would  still  be  encountered 
the  risks  from  derelicts,  low-lying  icebergs  nearly  the  hue 
of  the  sea,  and  certain  submerged  rocks  or  reefs. 

If  the  fog  could  be  penetrated  with  a  beam  of  light,  for 
example,  the  danger  of  colliding  with  ships  and  high-walled 
icebergs  would  be  enormously  reduced;  but  if  it  were 
possible  to  feel  through  the  fog  and  water  and  touch  sub- 
merged objects  before  the  ship  tore  off  her  plates  upon 
them,  it  would  seem  certain  that  a  step  in  the  right  direction 
had  been  taken.  The  fundamental  idea  of  driving  an  elec- 
trical sea  pilot  ahead  of  a  ship  at  sea  occurred  to  the  writer 
long  before  the  improvements  in  apparatus  for  the  poly- 
phase transmission  of  electric  power  were  developed,  and 
the  possibilities  of  really  reducing  the  plan  to  practice  have 
newly  occupied  his  mind  since  the  terrible  calamity  to  the 
Titanic  recently  cast  a  pall  over  the  civilized  countries  of 
the  world. 

An  electrical  sea  pilot  will  probably  appear,  at  first  blush, 
impracticable  both  to  electrical  engineers  and  to  those 
versed  in  seamanship,  or  at  least  the  problem  will  appear 
upon  further  study  of  its  various  factors  to  be  a  difficult 
one;  but  how-  many  engineering  triumphs  have  presented 
difficulties  at  first  and  were  dependent  for  success  upon 
evolution,  development  and  reduction  to  practice  with  the 
refinements  which  come  only  after  experiment  and  trial. 

The  sea  pilot  in  preliminary  design  is  intended  to  be 
lowered  into  the  sea  from  davits  or  a  suitably  placed  crane 
during  periods  of  heavy  fog,  if  it  is  not  allowed  to  lead  the 
ship  during  the  entire  voyage,  to  send  back  automatically 
a  continuous  record  of  ocean  temperature,  and  to  be  ever 
ready  to  telegraph  an  alarm  signal  to  the  bridge  of  the  ship 
which  it  leads  if  it  comes  into  contact  with  any  foreign 
body  such  as  sandbars,  rocks,  icebergs  and  other  vessels  or 
derelicts.  This  preliminary  design  of  the  sea  pilot  consists 
of  a  bronze  cigar-shaped  boat  about  50  ft.  long,  to  be 
driven  by  electric  power  through  a  cable  from  a  200-kw 
generating  set,  and  to  be  steered  automatically,  dependent 
upon  the  direction  of  the  cable  as  it  leaves  the  electrical 
winding  drum  at  the  bow  of  the  ship.  The  pilot  is  designed 
to  lead  a  ship  by  about  a  mile  and  to  exert  a  slight  tension 
upon  the  cable,  which  loses  nearly  70  per  cent  of  its  weight 
when  immersed  in  the  sea. 

The  motive  power  consists  of  a  number  of  specially 
designed  water-cooled  alternating-current  motors,  which, 
being  upon  a  common  shaft,  exert  strong  gyroscopic  action. 
The  trial  design  here  referred  to  includes  twin  screws  oper- 
ated by  motors  aggregating  50  kw,  and  as  they  are  upon 
the  multiple-unit-system  and  the  bronze  boat  is  of  cylin- 
drical section  at  its  middle,  the  driving  power  may  be  in- 
creased or  diminished  by  lengthening  or  shortening  this 
vessel  through  its  cylindrical  section,  cutting  in  or  out  more 
of  the  unit  motors.  The  exact  number  of  motors  will  de- 
pend   upon    experiments    to   be   conducted    on    the    energy 


r(t|iiire<l  to  draw  various-si/ed  cables  throujjh  the  sea  at 
\. I  nous  rales  of  speed.  Much  experimental  work  will  have 
to  1)1-  conducted  before  the  linal  designs  can  be  arrived  at, 
and  more  new  .scientific  data  must  be  accumulated  in  this 
special  field  of  electrical  engineering  before  the  i)r(jblem  is 
solved.  The  question  of  cable  diameter,  voltage  and  insula- 
tion is  manifestly  an  imi)<)rtaiit  one. 

The  cost  of  installing  a  sea  i)ilot  and  of  niainlaiiiiiij;  it 
will  not  be  slight,  but  will  not  all  money  consideration  be 
secondary  if  the  application  oi  such  a  device,  perfected,  will 
contribute  to  the  peace  of  mind  of  the  passengers  and  to 
their  safety  and  that  of  tiie  invesliiieiit  in  ships  and  their 
cargo? 

It  is  planned  to  ])lace  the  special  generating  set  necessary 
for  sending  suitable  energy  to  the  sea  pilot  upon  an  upper 
deck  of  a  steamer,  so  that  in  case  of  a  wreck  the  steamer's 
wireless  telegraph  as  well  as  her  incandescent  lights  may 
be  continued  in  o])eration  by  this  special  generating  set 
until  the  last  moment.  The  electric  generator  is  to  be 
directly  connected  through  clutches  with  both  steam  and 
gasoline  engines  to  insure  the  operation  of  the  telegraph 
and  of  the  lights  after  the  possible  flooding  of  the  engine 
rooms  below. 


HYDROELECTRIC  DEVELOPMENTS    IN    NORWAY. 


An  interesting  hydroelectric  power  scheme,  calculated  to 
represent  more  than  200,000  hp,  is  at  present  being  pro- 
posed in  Norway.  It  is  a  question  of  regulating  the  Aur 
and  Lilledal  rivers  and  lakes  and  those  of  Mardola  at  Eikis- 
dal.  The  lakes  highest  up  in  the  Lesje  district  are  to  be 
dammed  up,  the  Vangsvandet  and  the  Gaut  lake  each  17  ft. 
and  the  Aur  lake  60  ft.,  whereby  the  level  of  the  Grunning 
lake  will  rise  33  ft.  The  dam  beneath  the  Aur  lake  will 
be  several  miles  long  and  the  most  important  in  Scandi- 
navia, costing  over  $1,500,000.  The  water  from  the  Stordal 
streams  will  also  be  led  to  the  Aur  lake  through  a  tunnel 
in  the  mountain  about  a  mile  long. 

From  the  Aur  lake  either  the  water  is  to  be  led  along  its 
natural  course  to  a  power  station  in  the  Eikis  valley,  where 
the  Mardola  will  also  be  exploited,  or  the  Aur  River  will 
be  taken  through  a  tunnel  to  the  Lilledal  River  and  the  two 
exploited  together  at  Haarstad,  near  the  Sundal  fjord,  in 
which  case  the  Aur  River  would  be  transferred  to  another 
valley.  If  the  former  alternative  is  chosen  the  water  will 
pass  through  a  tunnel  some  11  miles  long  to  a  point  on  the 
mountain  high  above  the  southern  end  of  the  Eikisdal  lake, 
and  the  Mardola  River  will  be  led  to  the  same  point  through 
a  tunnel  over  a  mile  long.  From  this  point  the  turbine  con- 
duits lead  to  the  power  station  at  Kuhammeren,  which  will 
have  an  aggregate  rating  of  163,000  hp,  of  which  148,000  hp 
will  come  from  the  Aur  and  15,000  hp  from  the  Mardola. 
The  exploitation  of  the  latter  will  cost  about  $1,500,000  and 
that  of  the  former  about  $8,000,000  if  the  Eikisdal  location 
is  chosen.  Thence  the  energy  will  be  transmitted  to  the 
Romdals  fjord,  a  distance  of  about  17  miles.  The  hills  are 
very  steep  and  it  would  in  many  places  be  necessary  to  pass 
the  cable  through  tunnels,  a  course  which  would  make  the 
transmission  very  expensive,  involving  an  expenditure  of 
more  than  $1,000,000. 

For  these  reasons  the  other  alternative,  that  of  leading 
the  Aur  into  the  Lilledal  River,  has  been  proposed.  Ac- 
cording to  this  plan  the  Mardola  River  with  its  15,000  hp 
will  remain  at  Eikisdal,  with  another  15,000  hp  from  its 
auxiliaries.  In  order  to  take  the  Aur  into  the  Lilledal  a 
tunnel  3  miles  long  would  be  constructed  through  the  water- 
shed separating  the  Aur  lake  and  the  Sandvandet  lake,  the 
Torbu  lake,  higher  up,  being  regulated  by  a  dam.  The 
waters  of  the  Sandvandet,  the  Langvandet  and  the  Osbu- 
vandet  would  be  raised  by  one  large  dam,  calculated  to  cost 
some  $800,000,  the  Skarvedal  River  would  be  shut  off  and 
led  in  a  tunnel  to  some  lakes  which  have  their  outflow  into 
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the  Laiigvandet,  so  that  all  the  waters  of  this  system  would 
be  included  in  the  regulation.  When  the  water  from  these 
diverse  sources  had  been  collected  a  tunnel  about  7  miles 
long  would  convey  the  water  from  the  Holbu  lake  to  a  point 
above  Haarstad.  Where  this  tunnel  passes  under  the  Reus- 
vandet  River  a  communication  would  be  formed,  so  that  the 
water  of  that  stream  would  also  be  absorbed  by  the  tunnel. 
The  Lilledal  waters  by  themselves  represent  63,000  hp,  and 
their  exploitation  would  entail  an  expenditure  of  about 
$400,000.  The  Aur  by  this  scheme  would  yield  122,000  hp 
at  an  outlay  of  $6,000,000.  The  power  station  at  Haarstad 
would  thus  have  at  its  disposal  an  aggregate  of  185,000  hp 
at  a  cost  of  about  $10,000,000. 


PRESENT-DAY  TRANSMISSION  AND  DISTRIBUTION 
PROBLEMS. 


At  the  meeting  of  the  technical  division  of  the  Common- 
wealth Edison  Company  Section  of  the  National  Electric 
Light  Association  held  in  Chicago  on  May  15  two  interest- 
ing and  carefully  prepared  papers  were  read.  Mr.  W.  C. 
Berry  presided  at  the  meeting,  and  the  first  paper  was  by 
Mr.  Carl  A.  Keller,  assistant  to  the  electrical  engineer  of 
the  company,  whose  subject  was  "High-Tension  Transmis- 
sion of  Electrical  Energy."  The  author  said  that  perhaps 
in  the  future  important  trunk-line  transmission  circuits 
may  be  placed  underground  or  directly  on  the  ground. 
Interesting  progress  has  been  made  in  underground  work 
with  high-tension  transmission  lines  in  Germany  and  Eng- 
land, and  perhaps  to  a  less  extent  in  this  country.  Consid- 
erable 60,000-volt  single-conductor  cable  has  been  installed 
in  Germany  for  a  single-phase  line  supplying  energy  to  an 
electric  railway.  Dielectric  hysteresis  losses  will  have  con- 
siderable influence  on  the  efficiency  of  transmission,  as  it 
has  been  demonstrated  that  these  losses  for  a  60,000-volt, 
three-conductor  cable  amount  to  7  per  cent  of  the  energy 
transmitted.  The  speaker  described  briefly  also  some  of 
the  French  direct-current,  high-tension  transmission  sys- 
tems. In  one  installation  4000  kw  is  transmitted  by  direct 
current  108  miles  with  a  line  voltage  varying  up  to  57,000, 
the  current  being  constant  at  75  amp. 

The  second  speaker  was  Mr.  P.  B.  Juhnke,  who  pre- 
sented a  paper  on  "Transmission  Economics  and  Distribu- 
tion Problems."  The  speaker  suggested  several  plans  by 
which  a  decrease  in  the  cable  lines  installed  in  Chicago  as 
reserve  might  be  made  without  affecting  reliability  of 
operation,  which  is  the  first  consideration.  For  instance, 
the  layout  might  be  rearranged  in  such  a  way  that  one 
reserve  line  would  serve  for  two  or  more  substations  con- 
nected by  tie  lines  rather  than  having  a  reserve  cable  line 
for  each  substation. 

Messrs.  H.  B.  Gear,  W.  L.  Abbott  and  R.  F.  Schuciiardt 
participated  in  the  discussion.  Mr.  Gear  said  that  the 
radial  system  of  transmission  to  substations  is  uneconomical 
under  existing  conditions  and  an  effort  is  being  made  to 
work  out  a  system  which  will  permit  parallel  operation  of 
cables.  Converters  having  a  rating  of  3500  kw  have  been 
ordered  for  substations  and  their  use  will  permit  of  the 
better  loading  of  transmission  lines.  A  system  may  be 
worked  out,  possibly,  where  one  spare  transmission  line 
may  serve  for  a  group  of  three  downtown  substations.  As 
to  distribution  problems,  the  trouble,  of  course,  with  alter- 
nating current  is  the  difficulty  in  supplying  energy  to  lamps 
and  motors  from  the  same  secondaries.  That  fact  and  the 
advantage  of  utilizing  storage-battery  reserve  are  the 
considerations  that  favor  the  retention  of  direct-current 
networks  in  congested  areas.  If  manufacturers  would  pro- 
duce a  unity-power-factor  motor  for  three-phase  circuits  it 
woidd  be  a  great  boon. 

Mr.  Abbott  said  that  the  topography  and  the  low  density 
of  population  in  many  parts  of  Chicago  are  responsible  for 


the  comparatively  small  substations  and  the  consequent  de- 
sign of  the  transmission-line  system.  He  gave  some  in- 
teresting speculations  on  the  possibility  of  generating  the 
electrical  energy  of  coal  at  the  mines  and  transmitting  it 
over  wires  to  the  load  centers.  He  said  that  at  present  the 
transportation  of  the  coal  to  generating  stations  located  at 
the  load  centers  is  the  cheaper  method,  but  with  increasing 
freight  rates  and  development  in  the  art  of  transmitting 
large  blocks  of  electrical  energy  long  distances  the  time 
may  come  when  it  will  be  more  economical  to  transmit  the 
energy  of  the  coal  electrically. 

Mr.  Schuchardt  said  that  the  excess  equipment  of  trans- 
mission cables  represents  a  step  in  the  development  of 
central-station  systems  and  a  condition  which  will  soon 
disappear  as  cables  improve  and  satisfactory  protective 
apparatus  is  perfected.  When  more  dependence  can  be 
put  on  the  continuous  operation  of  the  cable  and  when 
protective  apparatus  will  quickly  and  positively  disconnect 
only  the  faulty  cable,  then  lines  can  be  connected  in  parallel 
at  the  receiver  end  with  safety,  and  they  can  then  be 
utilized  more  fully. 


STREET  LIGHTING. 


Under  the  direction  of  Mr.  T.  H.  Aldrich,  of  Chicago,  an 
interesting  symposium  on  electric. street  lighting  was  given 
at  the  meeting  of  the  Chicago  Section  of  the  Illuminating 
Engineering  Society  on  May  23.  Mr.  Aldrich  read  first  a 
short  paper  of  his  own  composition  on  the  subject.  He  laid 
stress  on  uniformity  and  diffusion  in  street  lighting  and 
described  different  types  of  arc  lamps.  He  said  that  arc 
lamps  should  be  suspended  at  the  following  heights  above 
the  street  grade:  Series,  18  ft.  to  20  ft.;  4-amp  luminous, 
20  ft.  to  25  ft.;  6.6-amp  luminous,  30  ft.  to  35  ft.;  lo-amp 
flaming,  30  to  50  ft.  The  flaming-arc  lamp  is  too  powerful 
for  residential  sections.  Lamps  should  be  placed  on  only 
one  side  of  the  street  in  order  to  secure  greater  uniformity 
of  light  distribution.  Tungsten-lamp  street  lighting  has  a 
well-defined  use,  especially  for  curb  lighting  for  advertis- 
ing purposes. 

Dr.  Clayton  H.  Sharp,  of  New  York,  contributed  a  writ- 
ten discussion,  which  was  read  by  Mr.  Aldrich.  The  con- 
tribution related  to  street  lighting  in  European  cities. 
Abroad  there  are  few  magnetite-arc  lamps  and  little  use  is 
made  of  tungsten  lamps  for  street  lighting.  Dr.  Sharp 
gave  the  results  of  lumenometer  readings  in  well-lighted 
streets  in  Berlin,  Paris,  Leipzig  and  other  cities.  Com- 
pressed gas  is  used  in  some  places  with  good  results. 
There  is  perhaps  a  greater  proportion  of  brightly  lighted 
streets  in  Europe  than  in  this  country,  but  unpleasant  glare 
is  found  on  both  sides  of  the  Atlantic. 

Mr.  Aldrich  also  read  a  contribution  from  Mr.  Preston 
S.  Millar,  of  New  York,  who  amplified  the  distinction  be- 
tween civic  lighting  and  display  lighting,  the  latter  term 
being  preferred  by  Mr.  Millar  to  the  more  customary  ex- 
pression "ornamental  lighting."  Display  lighting  is  most 
popular  in  cities  where  civic  lighting  is  most  inadequate. 
The  requirements  of  the  two  systems  are  different.  One 
concrete  recommendation  of  the  writer  is  that  white-light 
flaming-arc  lamps  be  used  for  street  lighting  rather  than 
yellow-light  arc  lamps,  even  at  some  loss  in  efficiency. 

Mr.  S.  L.  E.  Rose,  of  Schenectady,  read  a  short  pape;- 
written  by  Mr.  George  H.  Stickney,  of  Harrison,  N.  J., 
in  which  the  subject  of  curb  lighting  by  incandescent  lamps 
was  discussed.  The  idea  of  installing  additional  street- 
lighting  posts  at  the  curb  for  advertising  purposes  or  orna- 
mental purposes  originated  in  Los  Angeles  and  has  spread 
throughout  the  country.  The  initiative  is  taken  usually  by 
merchants,  and  generally  clusters  of  tungsten  lamps  are 
-used.  The  five-lamp  group  is  the  most  common.  Curb 
lighting  supplements  show-window  lighting  better  than  does 
anv  other  svstem.     A  number  of  lantern-slide  pictures  were 
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>.;ivfii  10  sliiivv  curl)  linlitiii)4  installations  in  (iilliunt  iilir.s 
as  well  as  various  oiiivcs  ol  distribulioii. 

Spcakinj;  for  liiiiisolf,  Mr.  Kosc  jjavc  a  short  talk  basc-d 
on  a  number  of  lantcrn-slidc  pictures  of  rcci-nt  slrfet-ligbt 
inji  iiistallatious.  'I'lic  speaker  devoted  particular  attention 
to  the  new  ornamental  luminous-arc  lamps  brought  out  by 
his  company.  These  lamps  are  usually  spaced  .ibnut  loo  It. 
apart,  one  lamp  beiii};  used  on  a  post.  They  are  not  in- 
verted lamps,  although  they  are  often  called  so. 

Mr.  r.  I'..  Haines,  assistant  city  electrician  of  Chicago, 
gave  in  a  |)aper  the  results  of  ;i  recent  series  of  tests  re 
lating  to  the  ])roper  height  and  spacing  of  the  powerful 
lo-ainp  naming-arc  lamps  which  are  to  be  installed  in 
Chicago.  The  lamps  are  to  be  suspended  at  a  height  ot 
from  20  ft.  to  25  ft.  ami  arc  to  be  spaced  about  125  ft. 
apart  on  one  side  of  the  street.  Mr.  Haines'  paper  con- 
tained data  of  nuich  interest  and  was  listened  to  attentively. 

In  the  discussion  Dr.  II.  V..  Ives,  of  Cleveland,  remarked 
that  the  street  lamps  should  provide  illumination  on  the 
building  fronts  as  well  as  on  street  levels.  Mr.  John  B. 
Jackson  read  a  letter  from  Mr.  S.  G.  Rhodes,  of  New  York, 
giving  the  results  of  some  tests  with  high-candle-power  arc 
lamps  in  that  city.  Mr.  A.  M.  Klingnian,  of  the  engineer- 
ing department  of  the  National  l^lectric  Lamp  Association 
of  Cleveland,  favors  the  use  of  lamps  on  one  side  of  the 
street  and  spoke  a  word  in  defense  of  the  series-tungsten 
incandescent  lighting  system.  Mr.  Klingnian  believes  that 
the  balls  in  tungsten  street-lighting  clusters  are  better  from 
an  engineering  point  of  view  if  placed  in  an  upright  rather 
than  in  a  downward  position.  Single-lamp  incandescent 
street-lighting  units  are  used  frequently,  but  to  please  the 
mercliants  the  posts  are  usually  placed  rather  close  together, 
giving  the  impression  that  the-  street  is  fenced  in. 

Mr.  Frank  Price  criticised  the  glare  of  the  lo-amp  flaming- 
arc  lamp,  and  Mr.  Aldrich  told  of  the  work  of  the  Chicago 
committee  of  the  society  in  relation  to  high  suspension  of 
these  units.  The  committee's  conferences  with  city  officials 
have  had  some  results,  and  it  is  hoped  to  establish  a  stand- 
ard height  and  then  to  endeavor  to  secure  the  passage  of 
an  ordinance  making  this  height  obligatory  for  the  sus- 
pension of  commercial  arc  lamps  as  well  as  street  lamps. 

Mr.  F.  H.  Bernhard  inquired  why  the  strong  lo-amp 
flaming-arc  lamps  are  to  be  used  for  lighting  in  the  resi- 
dence streets  of  Chicago.  These  units  are  too  powerful  for 
use  in  residence  streets,  he  said.  Mr.  A.  L.  Eustice  coin- 
cided in  this  view,  and  there  seemed  to  be  no  adequate 
answer  to  the  question,  although  Mr.  Schaedlich  of  the  city 
Department  of  Electricity  pointed  out  the  desirability  of 
uniformity  of  equipment.  Mr.  R.  F.  Schuchardt  presided 
at  the  meeting,  and  among  others  taking  part  in  the  dis- 
cussion were  Messrs.  S.  E.  Church,  Albert  Scheible  and 
T.  R.  Cravath. 


WAVE   MOTION. 


At  the  recent  meeting  of  the  New  York  Electrical  Society 
Dr.  C.  P.  Steinmetz  delivered  a  very  interesting  lecture  on 
"Electrical  Wave  Motion,"  the  substance  of  which  is  briefly 
summed  up  in  what  follow'S. 

It  has  long  been  realized  that  the  transmission  of  elec- 
trical energy  is  a  phenomenon  which  takes  place  both  in 
the  space  within  the  conductor  and  in  the  space  surrounding 
it.  The  external  phenomena  are  the  most  important,  con- 
sisting of  magnetic  forces  concentric  with  the  wire  and 
electrostatic  forces  radial  to  the  wire.  As  the  current 
initially  rises  in  the  conductor  the  magnetic  flux  travels 
away  from  the  wire  with  the  velocity  of  light.  The  flux 
in  the  immediate  vicinity  of  the  conductor  is  in  phase  with 
the  current,  but  at  some  distance  away  it  lags  behind  by 
the  time  element  required  for  its  propagation.  Since  the 
velocity  of  light  is  188,000  miles  per  second,  it  requires  only 
one  ten-millionth  of  a  second  to  travel  100  ft.,  and  thus  at 
the  low  frequency  of  60  cycles  per  second  the  entire  mag- 


iictie  Jii-ld  ab<tnt  a  transmission  line,  lor  ixaiiii)le,  would 
be  substantially  simultaneous  with  the  current;  but  at 
millions  of  cycles  ])er  second,  with  a  held  extending  hun- 
dreds of  miles,  there  would  be  a  dcfinile  formation  of 
waves.  At  1,000,000  cycles  per  second,  for  example,  the 
wave-length  would  be  1000  ft.,  and  thus  at  |)oints  500  ft. 
apart  the  current  in  the  wave  would  be  tlowing  simul- 
taneously in  opposite  directions. 

In  the  case  of  low-fre(piency  power  transmissicjii  lines 
ihe  wave-length  is  very  great,  and  ordinarily  the  total 
length  of  the  transmission  line  is  but  a  small  fracticjii  of 
the  full  length  of  the  wave.  In  the  case  of  telephone  lines, 
with  an  average  fretjuency  of  500  to  600  cycles  ]jer  second, 
tlie  wave  length  is  about  400  miles,  and  thus  in  a  New 
\  ork-Chicago  line  there  would  be  about  two  and  one-half 
complete  waves.  At  very  high  frequencies,  amounting  to 
several  hundred  thousands  or  even  millions  of  cycles  per 
second,  the  phenomena  which  take  place  in  transmission 
seem  to  follow  different  laws,  but  in  reality  this  is  not  true. 

Transmission  takes  place  in  two  ways,  first  along  the 
conductor  by  conduction,  and  then  at  right  angles  from  it 
by  induction.  The  latter  is  the  cause  of  induced  voltages 
in  parallel  or  secondary  conductors,  and  explains  the  trans- 
fer of  energy  to  secondary  systems.  At  low  frequencies 
very  little  energy  is  transmitted  by  induction,  nearly  all  of 
it  being  transferred  by  conduction.  But  at  very  high  fre- 
([uencies  the  conductively  transmitted  energy  becomes  small 
and  the  inductively  transmitted  energy  becomes  large, 
accompanied  by  rapid  dissipation  of  the  energy  through 
space.  The  higher  the  frequency  the  more  the  energy  tends 
to  flow  transversely  from  the  conductor  and  less  in  the 
direction  of  the  conductor.  At  extremely  great  freqjiencies 
the  conduction  practically  vanishes,  and  we  have  pure  wave 
transmission,  as  in  wireless  telegraphy.  At  a  frequency  of 
100,000  cycles  per  second  the  wave-length  is  about  2  miles, 
and  at  1,000,000  cycles  per  second  it  is  only  1000  ft.;  thus 
many  succeeding  waves  pass  out  into  space  before  the  first 
wave  reaches  its  destination.  Still  higher  frequencies  than 
this  can  be  produced  by  oscillatory  discharges  in  tuned 
circuits,  and  at  4000  million  cycles  per  second  the  wave- 
length is  only  2  in.  Frequencies  as  high  as  20,000  million 
cycles  occur  sometimes  in  the  discharges  of  multi-gap  light- 
ning arresters.  It  is  an  interesting  fact  that  a  sensitive 
coherer  will  always  respond  to  the  discharge  of  a  multi-gap 
arrester,  even  at  a  distance  of  several  feet. 

At  frequencies  above  this,  the  only  observable  phe- 
nomenon in  wave  transmission  is  the  production  of  heat, 
and  we  come  to  the  phenomenon  of  radiant  heat.  The  heat 
radiated  by  a  .steam  boiler  is  in  reality  the  radiant  energy 
of  electric  waves.  At  tliese  enormous  frequencies  the 
wave  length  is  so  very  short  that  the  energy  is  necessarily 
limited.  There  is  no  known  means  of  producing  fre- 
quencies in  the  range  from  10,000  million  to.  1,000,000 
million  cvcles  per  second.  Above  the  latter  limit  the  waves 
are  practically  sent  out  by  molecular  vibration.  At  vibra- 
tions equal  to  500  million  million  per  second  we  come  to  the 
field  of  luminous  waves,  or  light.  Beyond  this  there  are 
still  high  frequencies  in  X-rays,  the  highest  yet  known. 
The  total  range  from  25-cycle  power  transmission  to  X-rays 
is  sixty  octaves,  and  only  six  octaves  in  this  range  are  un- 
explored or  dark. 

Wave  reflection  is  a  most  interesting  phenomenon  to 
study;  for  example,  the  relatively  long  waves  in  wireless 
telegraphy  pass  as  easily  through  a  brick  wall  as  light 
through  glass,  but  light  waves  meet  a  solid  obstacle  in  the 
same  wall,  partly  because  their  length  is  such  an  infinitesi- 
mal fraction  of  the  wall  thickness. 

Discussion  was  contributed  at  the  close  by  Prof.  \\'.  S. 
Franklin,  Mr.  Percy  H.  Thomas,  Prof.  Albert  F.  Ganz  and 
Dr.  Charles  A.  Doremus.  It  was  pointed  out  that  whereas 
energy  losses  increase  as  the  square  of  the  distance  on  a 
transmission  circuit,  they  increase  as  the  sixth  power  of 
the  distance  in  the  case  of  waves  in  free  space.     One  of 
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the  speakers  stated  that  Dr.  Rubens  has  now  succeeded  in 
producing  electrical  waves  of  the  frequencies  in  the  hitherto 
unexplored  region,  amounting  to  some  six  octaves. 
Another  speaker  dwelt  at  some  length  upon  the  reflection  of 
wave  impulses  at  the  end  of  an  open  transmission  line, 
pointing  out  the  possibility  of  transient  voltages  equal  to 
double  the  impressed  voltage,  or  under  certain  conditions 
even  more  than  double  voltage. 


ELECTRICITY  IN  THE  ROLLING  MILL. 


At  a  meeting  of  the  Pittsburgh  Section  of  the  American 
institute  of  Electrical  Engineers  on  May  14  a  paper  entitled 
"Electrical  Equipment  of  a  Rolling  Mill,"  by  Mr.  J.  H. 
Wilson,  superintendent  of  the  electrical  department  of  the 
American  Rolling  Mill  Company,  Middletown,  Ohio,  was 
read  for  the  author  by  Mr.  A.  G.  Ahrens,  who  had  prepared 
several  lantern  slides  illustrating  various  points  brought 
ont  in  the  paper. 

The  power-house  equipment  consists  of  three  1500- 
kw,  three-phase,  2207Volt,  25-cycle  turbo-generators;  100- 
kvv  exciters  driven  by  turbines  and  motors;  two  sets  of 
three  loo-kva  single-phase  transformers  for  starting  motors 
for  synchronous  converters ;  two  750-kw  compound  six- 
phase  converters  and  transformers,  and  a  thirty-panel 
switchboard  with  double  bus,  from  which  the  solenoid- 
operated  equalizer  switch  for  the  converters  is  controlled. 
The  feeder  panels  are  placed  directly  under  the  distribu- 
tion tower,  which  is  in  two  sections  divided  by  a  fireproof 
Vitrobestos  partition.  In  this  way  all  lines  leave  the  board 
vertically  and  are  held  taut  by  strain  insulators. 

Excellent  voltage  is  maintained,  as  shown  by  the  charts 
exhibited,  by  means  of  a  voltage  regulator.  The  electrical 
equipment  is  of  Westinghouse  manufacture. 

The  boiler  plant  consists  of  ten  500-hp  Rust  boilers  deliv- 
ering high-pressure  steam  to  the  55-in.  by  60-in.  Blooming 
mill  engines,  pumps,  air  compressors  and  the  high-pressure 
turbines.  Exhaust  steam  from  the  engines  flows  through 
regenerators  and  into  a  low-pressure  header  and  from  this 
feeds  the  low-pressure  turbines.  The  condenser  pumps 
are  turbine-driven  and  the  exhaust  steam  from  these  goes 
back  into  the  low-pressure  header. 

Water  required  is  taken  from  the  river  by  two  18,000,000- 
gal.  centrifugal  pumps  driven  by  3So-hp  squirrel-cage  2000- 
volt  induction  motors.  The  water  is  pumped  through  nearly 
2  miles  of  36-in.  mains  to  a  cold-well  and  from  here  to  the 
mill  supply  pumps,  driven  by  150-hp,  220-volt  induction 
motors,  and  for  numerous  other  uses. 

The  lighting  of  the  mill  is  effected  by  wire-type  tungsten 
lamps  in  buildings  where  the  roof  trusses  are  25  ft.  in  height 
or  less.  In  higher  buildings  and  yards  flame-arc  lamps  are 
used  with  excellent  results.  Reflectors  for  both  forms  of 
lighting  units  were  very  carefully  chosen  so  as  to  get  the 
best  effects,  resulting  in  having  the  light  reflected  only  where 
it  was  needed.  The  lamps  in  the  high  buildings  are  equipped 
with  45  deg.  cone-shaped  reflectors  so  as  to  throw  the  light 
on  the  floor  where  it  is  needed.  It  has  been  found  that  the 
yellow  light  of  the  flame  lamps  is  much  better  for  pene- 
trating the  smoke  than  any  other  form  of  illuminant. 

Motors  larger  than  50  hp  are  arranged  for  magnetic  re- 
note  control.  The  accelerating  contactors  are  operated  by 
jeries  relays  in  the  motor  circuits  set  so  as  to  limit  the 
amount  of  current  taken  by  the  motor  under  the  most 
severe  conditions.  This  arrangement  results  in  longer  life 
and  decrease  in  repairs  on  the  motors  and  mechanical  parts 
of  the  equipment.  Without  automatic  control  motors  are 
frequently  reversed  at  full  speed,  with  the  result  that  the 
current  taken  does  considerable  damage  to  the  motor,  the 
gears  being  stripped  or  the  shaft  broken. 

The  smaller  motors  are  equipped  with  manually  operated 
face  plate  controllers,  and  the  large  majority  of  the  motors 


are  of  this  type.  The  cranes  used  throughuui  tiic  plant 
vary  in  rating  from  1.5  tons  to  125  tons,  and  arc  used 
wherever  possible.  Those  used  for  handling  the  open- 
hearth  stock  are  magnetic  and  the  metal  is  charged  into  the 
furnace  by  electrically  operated  machines.  The  strippers, 
soaking  pits,  etc.,  are  operated  by  electric  cranes. 

The  sheet  mill  consists  of  light  30-in.  rolls  operated 
through  combined  rope  and  gear  drive  by  1 500-hp,  2200-volt 
variable-speed  induction  motors.  Two  30-in.  jobbing  mills 
are  driven  by  looo-hp  motors  of  the  same  type. 

The  secondaries  of  the  motors  are  joined  to  a  Y-con- 
nected  resistor  arranged  with  the  short-circuiting  switches 
in  such  a  manner  that  the  nuinber  of  switches  closed  de- 
termines the  amount  of  external  resistance  in  the  circuit 
These  are  operated  by  relays  in  the  main  circuit  through 
series  transformers,  and  as  the  load  comes  on  the  motor 
the  short-circuiting  switches  are  tripped  out,  thereby  in- 
creasing the  resistance  of  the  motor  circuit  and  the  slip  of 
the  motor  for  a  given  current  input.  As  the  load  decreases 
the  motor  speed  increases,  the  switches  short-circuit  the 
resistor  and  the  motor  attains  normal  speed.  By  this  means 
the  load  fluctuations  are  taken  from  the  power  house  and 
the  flywheel  furnishes  the  energy  required  in  addition  to 
the  relay  setting.  The  principal  economy  is  the  constant 
load  on  the  motors  and  the  power  house.  If  the  steam 
engine  could  operate  at  high  efficiency  all  the  time  it  would 
be  the  most  satisfactory  way. 

With  the  motors  the  control  is  of  course  more  efficient. 
The  torque  produced  is  independent  of  the  speed  and  per- 
mits more  energy  to  be  taken  from  the  flywheel,  still  main- 
taining the  torque  necessary.  As  a  result  the  motor  has 
practically  full-load  torque  up  to  the  point  of  synchronism 
or  where  the  secondaries  are  short-circuited.  Hence  less 
time  is  required  with  the  motor  flywheel  than  would  be  true 
with  the  engine  since  its  torque  decreases  with  speed. 

The  cold  mills  have  two  sets  of  26-in.  mills  of  five  stands 
each,  each  set  being  driven  by  a  250-hp.  2200-volt  variable- 
speed  induction  motor.  The  peak  loads  here  are  small  as 
compared  with  the  power  house,  and  automatic  control  is 
used,  not  to  cut  down  the  peak,  but  for  starting  purposes 
only.  The  motor  is  run  with  the  short-circuiting  switches 
operated  so  as  to  give  5  per  cent  slip. 

The  shears  are  driven  by  mill-type,  squirrel-cage,  220- 
volt  induction  motors  rated  at  from  5  hp  to  150  hp.  They 
have  the  large  slip  of  20  per  cent  at  full  load,  which  ren- 
ders possible  the  use  of  a  smaller  motor  for  a  given  shear 
and  a  smaller  flywheel.  The  size  is  determined  by,  first, 
average  load ;  second,  the  peak  on  cutting  the  metal,  and, 
third,  fluctuation  due  to  acceleration  of  reciprocating  parts 
of  shear  which  cuts  from  10  to  20  per  cent  of  the  time, 
the  remainder  being  the  friction  load  of  the  parts. 

The  energy  available  from  the  flywheel  depends  on  its 
weight,  radius  to  center  of  gyration  and  allowable  change 
in  revolutions  per  minute.  With  a  given  flywheel  on  a 
shear,  the  energy  given  up  with  a  4  per  cent  slip  amounts 
to  8.5  per  cent ;  with  a  20  per  cent  slip  it  is  36  per  cent. 
When  using  20  per  cent  slip  it  is  advisable  to  have  the 
flywheel  so  proportioned  that  the  friction  load  on  the  motor 
amounts  to  35  per  cent  of  full  load.  The  20  per  cent  slip 
motor  is  worked  at  approximately  35  per  cent  full  load 
because  of  the  fact  that  the  best  combination  of  power- 
factor  and  cfficicncv  is  obtained  at  this  load. 

Discussion. 

.•\n  interesting  discussion  was  participated  in  by  Messrs. 
Wilfred  Sykes  and  Brent  Wiley  and  Prof.  Trinks,  in  which 
the  following  points  were  brought  out : 

This  is  one  of  the  most  complete  electrically  equipped 
steel  mills  in  the  country.  Exhaust  steam  from  the  bloom 
and  bar  mills  operates  very  economically  the  rest  of  the 
mill,  and  the  cost  of  the  layout  is  less  than  if  i*  was  com- 
pletely electrified.  The  arrangement  is  the  most  economical 
and  convenient  that  could  be  devised.     The  high   speed  of 
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llu"  slicct  mill  cnahlis  a  Iii.l;Ii  spcrd  nl"  rope  slu-avcs  ( hooo 
ft.  per  iniiuilc).  Small  llm-tiiation  i.s  obtained  becaii.se  of 
the  wheel  (Oo  tcm.s).  This  is  imi)orlant  on  account  of  limited 
jjencrator  capacity.  When  mills  are  working  at  large  out- 
puts the  high-pressure  steam  i.s  rarely  useil;  when  at  re- 
duced output  it  is  used  to  some  extent. 

One  great  advantage  of  motor-drive  is  the  facility  with 
which  data  concerning  the  operations  may  be  secured,  as 
compared  with  the  dilViculty  of  securing  such  data  from 
engine  drive.  With  the  former  it  is  possible  to  ascertain 
the  amount  of  steam  for  the  work  done,  to  determine  the 
actual  kilowatt-hours  and  the  load  curve.  These  data 
can  readily  he  used  for  other  steam-driven  mills.  The  low- 
pressure  turbine  possesses  many  advantages  for  plants  of 
this  kind,  particularly  for  additions  to  existing  plants. 

Prof.  Trinks.  of  Carnegie  Technical  Schools,  took  the 
opposite  view  and  advocated  the  use  of  the  compound  re- 
versing engine,  stating  that  from  personal  observation  (not 
tests)  he  did  not  believe  the  economies  claimed  in  this  mill 
were  being  obtained.  He  stated  that  a  commission  had  been 
appointed  in  ("lennany  to  ascertain  the  truth  about  this 
question  and  not  personal  o])inions.  As  a  rule,  the  pro- 
fessor said,  the  engine  drive  would  prove  cheaper  for  roll- 
ing mills  and  deep-mine  hoists,  but  electrical  operation  is 
better  for  smaller  devices.  Electricity  is  purely  a  trans- 
mitting medium,  and  it  is  doubtful  whether  it  will  prove 
economical  in  the  Pittsburgh  district,  where  coal  is  so 
cheap,  but  it  may  prove  so  in  Gary,  where  coal  is  high.  As 
to  speed  of  reversing,  he  said  he  had  designed  an  engine 
that  reverses  from   130  r.p.m.  to  120  r.p.m.  in   1.6  seconds. 


OKLAHOMA  ELECTRIC  CONVENTION. 


The  first  annual  convention  of  the  Gas,  Electric  &  Street 
Railway  Association  of  Oklahoma  was  held  in  Oklahonia 
City  on  May  22.  The  address  of  welcome  to  the  city  was 
delivered  by  Hon.  J.  W.  Johnston.  In  his  presidential 
address  Air.  N.  R.  Gasho  remarked  that  regulation  by  com- 
mission is  practically  a  new  feature  in  Oklahoma.  In 
place  of  its  being  a  hindrance  to  the  electrical  industries, 
many  are  already  realizing  that  it  has  advantages.  The 
central  station  should  not  be  in  the  attitude  of  sitting  by 
and  objecting  to  everything  suggested,  but  rather  should 
approach  the  situation  with  the  spirit  of  fairness  and  have 
some  reliable  source  of  information  by  which  the  corpora- 
tion commission  can  find  out  the  true  state  of  affairs  in 
connection  with  public  utility  enterprises,  thereby  enabling 
it  to  make  wise  and  just  recommendations  regarding  the 
necessary  laws  to  be  enacted. 

He  said  that  no  greater  good  could  befall  the  managers 
of  municipally  owned  public  utilities  than  to  have  the  cor- 
poration commission  issue  an  order  for  them  to  establish 
and  maintain  the  same  system  of  accounting  as  required 
from  privately  owned  public  utilities.  This  plan  would 
enable  the  mayor  and  city  council  to  see  just  what  is  being 
done  in  each  department  of  the  city  business  each  month, 
and  what  department  is  making  or  losing  money,  and 
thereby  put  them  in  a  position  to  make  changes  to  remedy 
such  losses,  and  make  each  and  every  department  pay  its 
own  way. 

In  a  paper  entitled  "The  Central  Station  Manager  as  a 
Public  Servant,"  Mr.  F.  E.  Bowman,  Ada,  laid  emphasis 
on  the  fact  that  a  satisfied  customer  is  a  station's  best 
advertisement. 

Mr.  J.  H.  Freeman,  Hobart,  claimed  that  the  corporation 
commission  has  already  proved  of  great  assistance  in  hear- 
ing complaints  and  showing  how  groundless  most  of  them 
are.  Mr.  Lincoln  Beerbow^er,  Enid,  remarked  that  accord- 
ing to  his  experience  the  cure  for  antagonism  is  to  be 
found  in  publicity.  The  w^att-hour  meter  should  be  so  ex- 
plained  as    to   be   understood   by   the   public.      Mr.    L.    A. 


I'ritehett,  Marlow,  staled  that  the  public  should  be  kept 
hilly  posted  as  to  developments  in  high  eliicieiicy  lamps. 
Mr.  I.  (  .  (  halfant,  Claremore,  described  an  effective  dis- 
play wherein  two  meters  were  arranged  to  show  that  a 
carbon  lamp  consumes  three  times  as  much  energy  as  a 
tungsten  lamp  for  the  same  number  of  candle-])ower-hours. 

"The  Relation  of  the  Central  Station  to  the  Customer 
Through  the  Meter"  was  the  title  of  a  paper  by  Mr.  V..  J. 
Mackay,  l-last  Pittsburgh,  Pa.,  in  which  the  characteristics 
of  various  types  of  watt-hour  meters  were  outlined.  The 
discussion  on  this  paper  was  confined  to  the  expression  of 
opinions  by  Messrs.  L.  Beerbower,  V.  H.  hVancis,  V.  J, 
Meyer,  V.  H.  Tidman,  N.  R.  Gascho.  S.  W.  Barnes,  H.  V. 
Bozell  and  C.  S.  Dawley  as  to  the  proper  location  of  a 
meter  in  a  residence,  the  opinions  being  about  equally 
divided  as  to  the  permissibility  of  placing  the  meter  on  the 
porch. 

Prof.  R.  v..  Chandler,  Stillwater,  presented  a  paper  on 
"C  rude  Oil  as  a  Fuel  in  Place  of  Coal."  It  was  shown 
that  with  coal  at  $4  per  ton  and  oil  at  83  cents  per  barrel, 
the  cost  of  evaporating  a  pound  of  water  with  coal  is 
0.03  cent  and  with  oil  is  0.02  cent.  In  addition  to  .saving 
in  fuel  cost  there  would  be  a  saving  in  labor  cost. 

The  discussion  was  participated  in  by  Messrs.  V.  H. 
Francis,  F.  H.  Tidman,  C.  S.  Dawley,  C.  G.  Johnson, 
L.  Beerbower,  George  W.  Knox  and  W.  R.  Molinard,  Mr. 
Knox  and  Mr.  Molinard  outlining  their  experiences  with 
oil  as  fuel. 

A  paper  entitled  "Necessities  for  Standardization  of 
Equipment"  was  read  by  Mr.  C.  W.  Day,  Oklahoma  City, 
and  discussed  briefly  by  Messrs.  H.  V.  Bozell,  F.  J.  Meyer, 
W.  F.  Barnes,  D.  R.  Perlweler  and  N.  R.  Gascho. 

In  a  paper  on  "Gas  Engines,"  Mr.  Paul  M.  Galloway, 
Tulsa,  described  the  two-stroke  cycle  Rathbun  gas  engine. 
The  author  claimed  that  all  central  stations  interested  in 
fuel  economy  should  investigate  the  gas  engine.  Mr.  L.  A. 
Prichett  outlined  his  experience  with  oil  engines  at  Mar- 
low,  and  Mr.  C.  S.  Dawley  his  experience  with  gas  engines 
at  Okmulgee,  showing  that  these  engines  are  not  as  reliable 
as  steam  engines,  although  their  operation  is  satisfactory. 

Hon.  J.  E.  Love,  chairman  of  the  Oklahoma  State  Cor- 
poration Commission,  delivered  an  address  in  which  he  asked 
for  healthy  co-operation  with  the  public  service  corpora- 
tion of  the  State  for  the  benefit  of  all  persons  concerned. 

A  paper  on  the  "Operation  and  Efficiency  of  Tungsten 
Lamps"  was  read  by  Mr.  C.  E.  Lahman,  Vinta.  The 
author  presented  arguments  to  show  that  for  street  light- 
ing purposes  the  250-watt  tungsten  lamp  is  more  effective 
than  the  425-watt  arc  lamp  largely  on  account  of  the 
greater  glare  of  the  latter.  It  was  brought  out  in  the  dis- 
cussion that  the  town  of  Vinta  formerly  paid  $350  per 
month  for  arc  lamps  while  it  pays  only  $265  per  month 
for  incandescent  lamps. 

"Why  the  Municipal  Plant  Is  Not  as  a  Rule,  and  How  It 
Could  Be  Made,  a  Success"  was  the  title  of  a  paper  by 
Mr.  V.  H.  Francis,  Kingfisher.  He  attributed  the  lack  of 
success  to  the  fact  that  the  direct  responsibility  for  failure 
does  not  lie  with  any  one  man  and  no  one  man  is  affected 
materially  financially  or  otherwise  if  the  plant  is  not  a 
success,  hence  a  lax  and  indifferent  spirit  exists.  Success 
can  be  obtained  by  placing  the  plant  in  direct  charge  of 
one  man  paid  a  good  salary  and  given  a  percentage  of  the 
net  profits.  It  was  the  consensus  of  opinion  of  those  who 
participated  in  the  discussion  which  followed  that  the 
rules  governing  the  reporting,  accounting  systems  and 
general  rules  for  a  municipal  plant  should  be  the  same  as 
for  privately  owmed  property.  It  was  forcibly  brought  out 
that  quite  often  accounts  are  juggled,  not  intentionally,  by 
taking  money  from,  say,  the  water  department,  and  putting 
into  it  the  electric  account,  or  the  reverse,  until  the 
municipal  plant  quite  often  does  not  know  really  whether 
money  is  being  made  or  lost. 

Mr.  H.  H.  Stephens,  El  Reno,  presented  a  paper  entitled 
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"The  Economical  Operation  of  Small  Central  Stations,"  in 
which  it  was  emphasized  that  economies  can  be  attained 
only  by  constant  attention  to  the  details  of  saving  and  re- 
pair and  improvement  that  can  be  noted  by  the  fireman,  the 
engineer,  the  superintendent,  the  office  force  and  the 
manager. 

Secretary-treasurer  H.  V.  Bozell  reported  that  in  Octo- 
ber, 191 1,  there  were  eight  "Class  A,"  five  "Class  B"  and 
three  associate  members,  while  in  May,  1912,  there  are 
forty  "Class  A,"  thirty  "Class  B"  and  twenty  associate 
members. 

The  following  officers  were  elected  for  the  ensuing  year: 
Mr.  V.  W.  Caldwell,  Shawnee,  president;  Mr.  F.  E.  Bow- 
man, Ada.  vice-president ;  Prof.  H.  V.  Bozell,  Norman, 
secretary-treasurer;  Messrs.  j.  A.  Freeman  and  C.  S. 
Dawley,  directors. 

Among  the  entertainment  features  were  a  smoker  at 
Belle  Isle  and  a  banquet  at  the  Lee  Huckins  Hotel.  The 
attendance  at  the  convention  reached  ninety,  which  was 
considered  excellent  in  view  of  the  fact  that  the  association 
covers  a  territory  in  which  there  are  fewer  than  125  gas, 
electric  and  street  railway  companies. 


ARKANSAS  ASSOCIATION  CONVENTION. 


The  fifth  annual  convention  of  the  Arkansas  Association 
of  Public  Utility  Operators  met  at  the  Marion  Hotel,  in 
Little  Rock,  May  20,  21  and  22.  With  ideal  summer 
weather,  most  of  the  delegates  were  present  early  on  the 
first  day.  The  regular  program  consisted  of  routine  busi- 
ness and  reports  and  the  address  of  President  J.  M.  Hewitt, 
of  Mariana.  His  prediction  of  a  record-breaking  attendance 
was  amply  fulfilled  the  last  two  days  of  the  session.  On 
Monday  afternoon  Mr.  W.  H.  Walkup,  of  Batesvillc,  read 
an  excellent  paper  on  "Troubles  and  Their  Remedies,"  with 
special  reference  to  the  operation  of  medium  and  small- 
sized  plants.  He  finds  that  the  solutions  of  plant  troubles 
fall  on  one  man,  the  superintendent,  whose  resourcefulness 
and  ingenuity  are  often  severely  taxed.  He  mentioned  a 
number  of  improvements  in  ways  and  means  of  boiler  and 
engine  operating  so  as  to  cut  out  as  far  as  possible  all 
waste.  By  using  a  tally-counter  to  record  each  barrow  of 
coal  and  a  water  meter  on  the  boiler-feed  line  he  keeps 
continual  watch  of  boiler  efiiciency.  After  he  had  described 
a  number  of  "troubles"  and  their  remedies  his  paper  was 
discussed  by  several  members.  The  general  opinion  was 
that  water-supply  service  has  many  more  troubles  than 
electric  service. 

Prof.  W.  M.  Gladson,  of  the  University  of  Arkansas, 
then  read  a  paper  on  the  "Uses  of  Electricity."  He  men- 
tioned briefly  the  early  history  of  the  knowledge  of  elec- 
tricity, tracing  its  progress  down  to  present  uses.  Professor 
Gladson  called  attention  to  the  rapidly  increasing  use  of 
electricity  in  railroading,  mining,  machine  shops  and  manu- 
facturing industries.  The  great  industrial  advance  of  the 
Southern  States  is  largely  due  to  their  hydroelectric  devel- 
opments of  the  past  fifteen  or  twenty  years.  He  noted  the 
extensive  electrochemical  industries,  such  as  the  refining 
and  separating  of  copper,  aluminum,  gold,  silver,  etc.,  and 
also  the  production  of  ozone  and  nitric  acid.  The  electric 
furnace  is  especially  useful  where  electricity  is  cheap  and 
coal  dear.  The  effect  on  city  and  country  life  of  the  tele- 
phone and  trolley  car  has  been  very  beneficial,  helping  to 
make  tenement  houses  entirely  unnecessary.  The  applica- 
tion of  electricity  to  farming  operations  is  opening  new 
markets  for  energy,  while  the  countless  heating  devices 
for  domestic  and  commercial  use  have  provided  "day  loads" 
undreamed  of  twenty  years  ago. 

This  most  instructive  paper  closed  with  a  review  of  the 
inefficiency  of  steam  generation  of  power  and  the  desira- 
bility of  greater  water-power  development,  both  for  the 
conservation  of  fuel  and  the  checking  of  floods.     The  re- 


mainder of  Monday  afternoon  was  devoted  to  general  dis- 
cussion of  various  subjects. 

Mr.  B.  C.  Fowles,  of  Pine  Bluff,  opened  the  subject  of 
"Lamp  Sales."  He  believes  it  the  best  policy  to  sell  lamps 
at  cost,  thereby  keeping  control  of  sales.  If  lamp  sales 
are  left  to  supply  dealers,  they  have  no  motive  to  try  to 
persuade  customers  to  buy  larger  size  lamps  except  the 
profit  on  the  sale,  and  the  consumers  get  their  sockets  filled 
in  many  cases  with  the  smallest  size  available. 

Mr.  Patterson,  of  Fort  Smith,  discussed  methods  of 
promoting  the  sale  of  energy  for  motor  service.  His  com- 
pany installs  motors  on  trial  which,  if  satisfactory,  are 
paid  for  on  thirty,  sixty  and  ninety-day  payments.  He  was 
opposed  to  renting  motors  because  a  renter  will  not  take 
the  care  of  and  have  the  interest  in  an  article  that  an 
owner  will.  Several  members  discussed  plans  of  special 
house-wiring  campaigns,  all  believing  that  they  are  very 
desirable.  Mr.  A.  E.  Smith,  of  Little  Rock,  told  of  the 
good  results  accomplished  by  the  Electric  Club  of  Little 
Rock.  This  club  is  composed  of  all  who  are  interested  in 
electrical  lines  and  meets  during  lunch  hour  once  or  twice 
per  month.  Better  co-operation  with  the  company's  policies 
has  been  noticed  since  the  organization  of  the  club. 

TUESDAY    SESSION. 

On  Tuesday  morning  Mr.  T.  A.  McDowell,  of  the  West- 
inghouse  Electric  &  Manufacturing  Company,  read  a  very 
comprehensive  paper  on  "Metering  and  the  Equipment  of 
Central-Station  Laboratories."  He  outlined  the  necessary 
characteristics  of  direct-current  and  alternating-current 
watt-hour  meters  and  the  several  forms  of  primary  and 
secondary  standards  for  checking  meters.  The  interval  be- 
tween periodic  tests  of  watt-hour  meters  should  be  decided 
by  the  value  of  results  obtained,  but  should  not  ordinarily 
be   longer   than    two   years   on   alternating-current   meters. 

In  the  discussion  Mr,  D.  A.  Hegarty,  of  New  Orleans, 
related  his  experience  with  an  ordinance  requiring  the  city 
inspector's  seal  on  each  meter  installed.  He  thought  this 
requirement  worked  an  unnecessary  hardship  on  both  the 
inspector  and  the  company  and  considered  a  "test  on  re- 
quest" in  the  inspector's  presence  all  that  is  necessary.  Mr. 
McDowell  then  led  a  short  discussion  of  various  types  of 
lightning  arresters. 

The  secretary  read  a  paper  on  "Water-Power  in  Ar- 
kansas," prepared  by  Mr.  E.  C.  Bellamy,  of  Mammoth 
Springs,  who  was  unable  to  be  present.  This  paper  de- 
scribed the  Mammoth  Springs  hydroelectric  development 
and  36-mile  transmission  line,  the  first  steel  tower  line  in 
Arkansas.  It  also  called  attention  to  the  fact  that  there 
are  a  number  of  rivers  in  the  State  which  have  excellent 
power  sites.  The  conservation  policy  which  withholds 
water-power  from  development  was  emphatically  con- 
demned. 

Mr.  V.  A.  Hain  then  read  a  paper  on  "The  Establish- 
ment of  Day  Service,"  prepared  by  Mr.  H.  J.  Mauger,  of 
the  General  Electric  Company.  This  paper  considered  the 
case  of  plants  in  cities  of  less  than  5000.  The  author  stated 
that  if  100  electric  irons  can  be  sold  in  the  town  the  extra 
revenue  will  meet  the  expense  of  the  "day  service"  and  then 
fans  and  small  motors  and  heating  devices  will  still  further 
add  to  the  profits.  In  many  towns  the  city  water  pumping 
and  much  refrigeration  can  be  carried.  By  proper  person- 
ality and  management  of  a  lighting  company  a  revenue  of 
$3  to  $5  per  capita  per  annum  can  be  raised  to  $10  or  $15. 

This  paper  was  followed  by  a  very  spirited  discussion  of 
day  loads  lasting  the  remainder  of  the  afternoon.  Cooking 
stoves  constructed  on  the  "fireless"  plan  were  strongly  in- 
dorsed, as  were  also  electric  incubators. 

WEDNESDAY    SESSION. 

On  Wednesday  Mr.  A.  E.  Smith,  of  Little  Rock,  read  a 
very  pithy  paper  on  "Sale  and  Uses  of  Electric-Heating 
Appliances."     He   favored   putting  them   out  on   trial   and 
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lolkclmj^  i>arli;il  |i;i\  iiuiit>  iiunillily  il  Natislaclory.  Ilu- 
sak-smaii  or  solicitor  sluitilil  not  talk  "waits"  to  tlu-  cus- 
lOiiKT.  but  should  express  in  cfUs  per  day  llie  average 
expense  of  nsinij  any  devicr  I  lie  oentral-staiioii  men 
slundd  liavc  first-hand  information  on  the  use  of  the  ap- 
pliances sold  and  slionid  always  have  a  well  sritcteil  line 
in  their  exiiihit  room. 

Mr.  (.iiilelte,  of  I-'ort  Smith,  reportcil  j.;reat  success  in 
placing  irons  in  use  by  having  a  department  store  sell  the 
irons  from  a  consigmnent  stock.  Mr.  McC'lendon,  of 
h'ayeltcvillc,  said  that  a  woman  solicitor  placed  482  irons 
among  780  customers  on  his  lines.  Mr.  !•".  N.  Jcwett  slated 
that  the  assertion  is  made  that  the  saving  in  shoes  in  using 
the  electric  iron  is  greater  than  the  saving  in  the  electric 
hill  even  if  gas  can  be  had  free  of  expense,  lie  also  men- 
tioned the  fact  that  a  roast  of  beef  weighing  8  lb.  shrinks 
10  about  5  lb.  in  a  gas  oven,  while  in  the  electric  oven  the 
shrinkage  is  almost  nothing.  Mr.  Hewitt,  of  Mariana, 
stated  that  his  company  gives  some  electric-heated  device  as 
a  wedding  present  to  each  newly  married  couple. 

Mr.  F.  N.  Jewett,  of  the  Wagner  Electric  &  Manu- 
facturing Company,  then  distributed  copies  of  and  read  a 
paper  entitled  "Unity  Power  Factor  Motors  as  Related  to 
Single-Phase  Versus  Polyphase  Distribution." 

The  motor  described  by  the  author  is  a  squirrel-cage 
induction  machine  provided  with  an  extra  winding  on  both 
the  rotor  and  the  stator.  The  added  stator  winding  acts 
as  a  source  of  emf  for  the  added  rotor  winding,  to  which 
it  is  connected  by  means  of  brushes  on  a  commutator. 
The  machine  operates  simultaneously  as  an  overexcited 
compensated  series  motor  and  an  ordinary  single-phase 
induction  motor.  By  proper  overexcitation  of  the  series 
element  the  wattless  exciting  current  for  the  induction 
element  is  neutralized  and  the  power-factor  reaches  unity. 
The  speed  torque  curve  of  the  machine  is  mainly  com- 
posed of  two  torques.  The  one  is  due  to  the  interaction  of 
the  commuted  and  the  squirrel-cage  windings  in  the  main 
axis  with  the  commuted  winding  in  the  auxiliary  axis;  this 
torque  is  large  at  starting  and  diminishes  with  increasing 
speed.  The  other  is  due  to  the  interaction  of  the  main 
stator  winding  and  the  squirrel-cage  winding;  this  torque 
is  nil  at  starting,  but  increases  very  rapidly  beyond  a 
certain  speed.  The  net  result  is  a  speed  torque  curve  which 
in  the  main  is  a  rising  one.  reaching  a  maximum  just  be- 
low synchronous  speed,  and  becoming  nil,  or  nearly  so,  just 
above  synchronism. 

Mr.  M.  Q.  Woodward,  of  Pine  Bluff,  then  presented  a 
most  complete  paper  on  "Ornamental  Street  Lighting," 
closing  with  a  description  of  the  posts  and  the  methods  of 
selling  them  used  in  Pine  Bluff.  This  company  closed  its 
campaign  with  a  monster  "White  Way  Day"  celebration, 
when  energy  was  turned  on  122  posts  along  Main  Street. 
The  posts  are  made  of  iron  pipe  and  each  post  carries  four 
6o-watt  tungsten  lamps  in  i6-in.  opal  balls.  Mr.  B.  C. 
Fowles,  manager  of  the  company,  thinks  that  the  installing 
of  the  "\\'hite  Way"  has  increased  the  popularity  of  the 
company  more  than  any  other  thing  which  could  have  been 
done.  Incidentally,  the  monthly  payments  during  the  first 
year  cover  the  cost  of  poles  and  energy  at  approximately 
75  cents  per  kw-hr.  After  the  first  year  only  the  amount 
to  cover  cost  of  energy  is  collected. 

The  convention  w^ent  into  executive  session  and  elected 
the  following  ofificers  for  the  ensuing  year:  Mr.  J.  W. 
McClendon,  Fayetteville,  president ;  Mr.  W.  C.  Maguire, 
Arkadelphia,  first  vice-president;  Mr.  J.  F.  Christy,  Jones- 
boro,  second  vice-president ;  Mr.  A.  E.  Main,  Hot  Springs, 
third  vice-president ;  Mr.  W.  J.  Thorpe,  Little  Rock,  secre- 
tary-treasurer. 

The  chief  entertainment  feature  of  the  convention  was 
a  banquet  given  by  the  "Class  B"  members  on  Tuesday 
night  at  the  Marion  Hotel.  Mr.  C.  J.  Grif!ith,  general 
manager  Little  Rock  Railway  &  Electric  Company,  pre- 
sided as  toastmaster. 


GROUNDING  TRANSFORMER  SECONDARIES. 


A  rtrriit  decision  of  the  New  Jersey  Board  of  Public 
Utility  Commissioners  upholding  the  practice  of  grounding 
transformer  secondaries  is  of  considerable  interest  and 
importance.  Briefly,  a  complaint  was  filed  with  the  com- 
mission alleging  that  the  practice  of  the  Public  Service 
I'.lectric  (  ompany  in  the  1  loboken-Jersey  City  district  re- 
quiring the  interior  grounding  of  transformer  secondaries 
to  water  pipes  was  burdensome  and  unreas(jiiable.  The 
complainants  set  forth  that  permission  to  make  such  ground 
connections  in  this  district  could  not  be  obtained,  owing  to 
the  objections  advanced  by  the  llackensack  Water  Com- 
pany and  the  Board  of  .Street  ajid  Water  Comm  ssioners  of 
Jersey  City.  The  complainants  also  set  forth  thai  the  ex- 
terior grounding  of  secondaries  at  the  transformers  was 
adequate  and  sufficient.  In  view  of  the  fact  that  the  com- 
plainants raised  questions  afYecting  the  general  practices  of 
the  defendant  company  and  having  also  a  bearing  on  the 
protection  of  its  consumers  and  their  property,  the  com- 
mission employed  Prof.  Malcolm  MacLaren,  of  Princeton 
University,  to  investigate  thoroughly  the  situation  and 
submit  a  report. 

Professor  MacLaren  submitted  a  very  full  report  under 
date  of  March  30,  in  which  he  recommended  the  grounding 
of  transformer  secondaries  in  all  cases  where  the  potential 
does  not  exceed  250  volts.  He  also  recommended  that 
ground  connections  be  made  to  water  pipes  whenever 
these  are  available,  and  that  in  all  other  cases  continuous 
ground  wires  be  employed,  grounded  at  frequent  intervals. 
The  rules  and  practices  of  the  Public  Service  Electric 
Company  were  declared  to  be  satisfactory.  After  review- 
ing some  of  the  well-known  arguments  for  and  against  the 
practice  of  grounding,  Professor  MacLaren  referred  to  a 
few  cases  of  accident  in  which  injury  or  death  resulted 
from  electric  shock.  In  one  instance  a  horse  was  killed 
by  a  shock  directly  traceable  to  the  leakage  of  current 
between  faultily  connected  ground  wires  which  were  con- 
nected to  pipes  driven  a  few  feet  into  the  ground.  This 
could  have  been  prevented  by  proper  methods  of  grounding. 
Another  well-known  case  was  the  fatal  accident  to  two  men 
in  the  Fulhani  Public  Baths  of  London  in  1902.  In  this  in- 
stance the  victims  received  shocks  by  touching  the  metal 
sheathing  which  surrounded  the  lighting  currents.  Although 
the  transformer  secondaries  in  this  case  were  properly 
grounded  to  the  water  pipes,  the  sheathing  was  not 
grounded.  The  voltage  at  which  the  shocks  were  received, 
however,  was  double  that  usually  employed  in  lighting 
circuits  in  this  country.  The  author  of  the  report  points 
out  that  this  appears  to  be  the  last  fatal  accident  in  Eng- 
land from  such  causes,  which  is  really  remarkable  in  view 
of  the  relatively  high  voltage  used  on  the  lamps.  This 
experience  forms  a  very  strong  argument  in  favor  of 
grounding,  because  the  majority  of  English  lighting  sys- 
tems have  employed  grounded  circuits,  with  either  direct- 
current  or  alternating-current  service. 

Professor  MacLaren  also  pointed  out  that  the  consensus 
of  authoritative  engineering  opinion  is  now  unquestionably 
in  favor  of  grounding.  In  case  water  pipes  or  mains  are 
not  available,  the  continuous  ground  wire  method  is 
recommended.  The  practice  of  grounding  transformer 
secondaries  inside  of  the  customers'  premises  provides  addi- 
tional safety,  in  case  a  high-voltage  wire  should  fall  on 
one  of  the  secondary  circuits,  compared  with  the  plan  of 
grounding  at  the  transformer ;  and  in  the  frequent  cases 
where  several  customers  are  supplied  from  a  single  trans- 
former the  plurality  of  ground  connections  is  a  still  further 
safeguard. 

In  the  report  prepared  by  the  board  reference  is  made  to 
the  meeting  of  the  electrical  committee  of  the  National 
Fire  Protection  Association  on  March  27,  at  which  time  it 
was  voted  to  recommend  a  code  regulation  providing  that 
transformer   secondaries   must  be   grounded   whenever  the 
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maximum  (liffercncc  of  i)otciitial  between  the  grounded 
point  and  any  otiier  point  in  the  circuit  does  not  exceed  150 
volts;  the  ground  connection  must  be  at  the  transformers 
or  at  the  individual  service,  and  private  companies  and 
municipal  departments  in  charge  of  water-works  are  recom 
mended  to  allow  the  attaching  of  ground  wires  to  their 
piping  systems,  without  fear  of  harmful  results.  At  a 
hearing  on  May  10  assurances  were  received  from  the 
Hackensack  Water  Company  and  the  Board  of  Street  and 
Water  Connnissioners  of  Jersey  City  that  the  inside  ground- 
ing of  secondaries  to  water  pipes  would  thereafter  be  per- 
mitted. Following  the  receipt  of  this  assurance  the  specific 
complaints  of  Messrs.  McBride  and  Meyer  were  dismissed. 
The  Public  Service  Electric  Company  has  agreed  to  in- 
stall ground  connections  to  water  pipes  in  old  wiring  in- 
stallations at  its  own  expense,  but  in  new  installations  the 
cost  of  inside  ground  wires  shall  be  borne  by  the  con- 
sumers. The  chief  inspector  of  utilities,  for  the  board, 
agreed  with  the  recommendation  made  by  Professor 
MacLaren  that  transformer  secondaries  should  be  grounded 
in  all  cases  where  the  potential  does  not  exceed  250  volts, 
and  that  ground  connection  should  be  made  to  watermains 
wherever  practicable,  or,  in  the  alternate  case,  to  continuous 
ground  wires.  A  formal  order  issued  by  the  board  under 
date  of  March  17  directs  the  Public  Service  Electric  Com- 
pany to  proceed  in  the  Hoboken-Jcrsey  City  district  with 
the  work  of  grounding  transformer  secondaries  in  all  exist- 
ing installations  and  to  have  its  work  completed  not  later 
than  June  i,  1914. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


NEW    YORK    COMMISSION,    SECOND    DISTRICT. 

The  Public  Service  Commission  for  the  Second  District 
has  received  a  complaint  from  the  Board  of  Trustees  of  the 
village  of  Monticello  directed  against  the  Murray  Electric 
Light  &  Power  Company,  of  that  village.  During  the 
past  year  the  village  has  paid  $17.50  for  each  32-cp  lamp 
used  for  street  lighting.  The  company  asks  for  a  con- 
tinuance of  the  price  now  being  paid,  but  the  village  in  ics 
proposition  to  the  company  offers  to  pay  $15  per  year  for 
each  lamp,  on  a  five-year  contract.  *  The  company  has  de 
clined  to  accept  this  ofTer.  At  a  special  village  election 
held  on  April  30  the  proposition  to  pay  $17.50  per  lamp  was 
defeated  and  a  proposition  that  the  price  shall  not  exceed 
$15  per  year  was  carried.  After  the  election  the  company 
served  notice  upon  the  village  that  inasmuch  as  it  was 
losing  money  on  the  service  at  $17.50  per  year,  the  price 
after  May  4  would  be  at  the  rate  of  $24  per  year.  The 
commission  is  asked  to  make  an  investigation  and  to  fix  a 
reasonable  rate.  The  complaint  has  been  served  upon  the 
company  and  an  answer  required  within  ten  days. 

The  commission  has  denied  the  application  of  the  Red 
Hook  Light  &  Power  Company  for  a  rehearing  on  the 
order  directing  it  so  to  construct  its  lines  in  the  town  of 
Germantown,  Columbia  County,  that  electric  service  may 
be  provided  for  Christ  Lutheran  Church,  as  was  agreed  by 
the  company  when  it  secured  its  franchise  from  the  town. 
The  company  is  ordered  to  proceed  with  the  installation  as 
required  by  the  commission. 

MARYLAND  COMMISSION. 

The  Public  Service  Commission  was  petitioned  last  week 
by  the  Postal  Telegraph  Company  for  a  hearing  on  its 
complaint  against  the  Chesapeake  &  Potomac  Telephone 
Company,  alleging  discrimination  in  favor  of  the  Western 
Union  Telegraph  Company.  When  the  telephone  sub- 
scribers call  for  a  telegraph  company  they  are  connected 
with  the  Western  Union,  which  is  controlled  by  the  same' 
interests  that  control  the  telephone  company.  The  last 
company  contends  that   "telegraph"   is   the  code   word   for 


Wester:i  Union,  while  that,  of  its  competitor  is  "Postal." 
Therefore  when  a  telegraph  company  is  called  for  the 
Western  Union  gets  the  call.  The  Postal  Company  holds 
that  the  telephone  company  has  no  right  to  use  the  code 
word  "telegraph''  in  this  sense,  and  that  when  calls  are 
made  in  this  way  the  telephone  company  should  be  obliged 
to  ask  which  company  is  wanted. 

The  acquisition  of  the  Baltimore  County  Electric  Com- 
pany by  the  Consolidated  Gas,  Electric  Light  &  Power 
Company,  permission  for  which  was  granted  last  week  by 
the  conmiission,  gives  the  Consolidated  practical  control  of 
all  of  the  electric  plants  in  the  vicinity  of  Baltimore  with 
the  exception  of  the  Patapsco  Electric  Light  &  Power 
Company,  which  is  owned  by  Mr.  Victor  G.  Bloede.  The 
Consolidated  is  authorized  by  the  order  of  the  commission 
to  buy  from  the  Baltimore  County  Water  &  Electric  Com- 
pany the  3000  shares  of  stock  and  $221,000  of  the  first- 
mortgage  5  per  cent  bonds  of  the  Baltimore  County  Electric 
Company  which  it  acquired  last  April.  The  par  value  of 
the  stock  is  50,  and  the  Consolidated  is  to  buy  it  at  par, 
as  well  as  the  bonds,  the  total  cost  of  acquiring  the  com- 
pany being  $371,000. 

NEW   JERSEY   COMMISSION. 

The  Board  of  Public  Utility  Commissioiiers  recently  en- 
tered its  decision  and  order  disposing  of  the  petition  of 
the  Farmers'  Telephone  Company,  which  serves  Borden- 
town  and  vicinity,  asking  for  authority  to  increase  rates. 
The  order  directs  the  company  to  submit  within  six  months 
a  new  proposed  schedule,  based  on  proper  consideration  of 
all  the  facts  concerning  the  company's  plant  and  the  cost 
of  operation,  accompanied  by  full  statistical  data  and  a 
detailed  inventory  and  appraisal.  Pending  the  formation 
by  the  board  of  a  standard  form  of  accounts  for  telephone 
utilities,  the  Farmers'  company  is  ordered  to  deduct  from 
the  cost  of  plant  and  equipment  any  item  of  property  here- 
after abandoned  or  replaced,  less  the  salvage,  if  any.  The 
company  is  also  directed  to  overhaul  its  account  known  as 
"notes  and  accounts  receivable,"  and  to  write  off  promptly 
all  bad  debts,  making  equal  deductions  from  surplus  or 
profit  and  loss  accounts.  Furthermore,  the  company  is 
ordered  to  charge  to  repairs  only  such  outlay  as  may  be 
necessary   to   keep   the   plant   in    fair   operating   condition. 

The  commission  has  dismissed  the  complaints  of  Joseph 
McBride,  of  Hoboken,  N.  J.,  and  Fernando  W.  Meyer,  of 
New  York  City,  alleging  that  the  regulations  of  the  Public 
Service  Electric  Company  of  New  Jersey  requiring  trans- 
former secondaries  to  be  grounded  inside  of  individual  con- 
sumers' premises  are  unreasonable.  Messrs.  McBride  and 
Meyer  complained  that  the  provision  for  interior  grounding 
placed  an  undue  burden  of  cost  on  the  consumer  and  added 
no  substantial  degree  of  protection  over  exterior  grounding 
at  the  transformer.  The  commission  engaged  Prof. 
Malcolm  MacLaren,  of  Princeton  University,  to  make  a 
full  investigation  and  report  upon  the  matter  of  grounding 
transformer  secondaries.  As  noted  elsewhere,  Prof. 
MacLaren  recommended  grounding  the  secondary  circuits 
in  all  cases  where  the  potential  does  not  exceed  250  volts, 
and  in  general  indorsed  the  rules  and  practices  of  the 
Public  Service  company.  The  commission  also  ordered 
the  company  to  proceed  with  all  practical  diligence  to 
ground  transformer  secondaries  in  existing  installations  in 
the  Iloboken-Jersey  City  district,  and  to  complete  this 
work  not  later  than  June  i,  1914. 

WISCONSIN  COMMISSION. 

Upon  complaint  that  the  service  rendered  by  the  Clifton 
Light  &  Power  Company  was  insufficient  and  unsatisfac- 
tory, the  commission,  after  a  test  and  an  investigation,  has 
ordered  the  defendant  company  to  make  certain  specified 
improvements  in  plant  and  distribution  system,  to  furnish 
a  more  efficient  street-lighting  service  and  to  comply  more 
risfidlv  with  the  commission's  rules  relating  to  service. 
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Current  News  and  Notes 

I'k.MT  Institutf  F.XHiiilT. — An  cxliihit  ot  work  doiu-  by 
sttuloiits  i)f  I'ratt  Instituti-.  lirooklyn.  will  l)c  hold  on  jiiiif 
15,    17   ;ui(l    iS.       I'lii.s   fxliiliit    will    be   oprii    to    llu'    |iiil)lic. 


I'lMMiNs  Iakikk  .\.\ikni>.\ii:\t  1  )i;I'I;ati".i)  in  Senatk. — 
I  Ik-  siil)stitiiti'  bill  olTcri'd  by  Soiiator  C'liinniins,  of  Iowa, 
a.>«  an  amcntluKiit  lo  tin-  L^ndorwood  metal  schedule  bill 
passed  hy  the  Honsr  wa.^;  rejected  by  the  Senate  on  May  28 
by  a  vote  of  60  Xo  12.  Mr.  Cummins'  amendment  proposed 
free  iron  ore  and  made  a  reduction  on  metals  and  products 


fr. 


per  oout   downwanl. 


Company  Section  N.  IC.  1,.  .\.  Memhersiiii'. —  By  the  re- 
cently revised  constitution  of  the  ("onnnonwealtii  ICdison 
Company  Section  of  the  N.  \i.  L.  A.,  membership  in  the 
section  is  limited  to  employees  of  the  company  who  are 
Class  B  members  of  the  national  association,  other  Class  B 
members  who  are  vouched  for  by  an  executive  officer  of  the 
company,  and  Class  E  members  of  purely  local  business 
affiliations  who  may  have  intimate  business  relations  with 
the  company. 

*     *     * 

Comparison  of  Electric  and  Compressed-Air  Mine 
Hoists. — The  Denver  Section  of  the  American  Society  of 
Mechanical  Engineers,  organized  as  the  Colorado  Scientific 
Society,  will  meet  in  the  society's  rooms  in  the  Boston 
Building,  Denver,  May  25,  to  discuss  the  subject  of  mine 
hoisting  by  electric  motors  compared  with  the  compressed- 
air  method  used  at  Butte,  Mont.  Papers  will  be  read  by 
Messrs.  C.  V.  Nordberg,  Butte,  Mont. ;  Lyman  P.  Ham- 
mond, Central  Colorado  Power  Company,  Denver ;  F.  P. 
Wood,  Arkansas  Valley  Railway,  Light  &  Power  Company, 
Cripple  Creek,  Col.,  and  W.  H.  Staver,  superintendent 
Liberty  Bell  Gold  Mining  Company,  Telluride,  Col.  Mr. 
Frank  E.  Shepard,  of  Denver,  is  chairman  of  the  engineers' 
section  of  the  Colorado   Scientific   Society. 


Annual  Report  of  the  Nevada  Public  Service  Com- 
mission.— The  fourth  annual  report  of  the  Railroad  Com- 
mission of  Neva4a,  for  the  year  191 1,  has  recently  appeared 
in  print.  This  commission  is  ex  officio  the  Public  Service 
Commission  of  Nevada,  and  embodied  in  the  document  is 
also  the  first  annual  report  of  the  Public  Service  Commis- 
sion. This  will  be  of  considerable  interest  to  those  who  are 
gathering  statistics  on  public  utilities,  inasmuch  as  it  con- 
tains the  annual  reports  of  the  electric,  water  and  gas  utili- 
ties for  the  fiscal  year  ended  June  30,  1911,  the  public 
utility  rates  in  effect  on  Dec.  31,  191 1,  service  rules  and 
regulations,  safety  regulations  for  electric  utilities,  rules  of 
practice  before  the  commission  and  the  Public  Service 
Commission  law  of  1911.     The  office  of  the  commission  is 

at  Carson  City,  Nev. 

*     *     * 

Economy  of  Roasting  by  Electricity. — Mr.  J.  D.  A. 
Cross;  of  the  Chicago  office  of  the  General  Electric  Com- 
pany, in  addressing  the  League  of  Electrical  Interests  of 
St.  Louis  on  April  30,  dwelt  on  the  improvement  in  electric 
heating  and  cooking  appliances.  Among  other  things,  he 
said  that  electric  roasting  of  meat  presents  one  conspicuous 
economy  over  gas-range  or  coal-stove  cooking  in  that  the 
loss  of  weight  by  evaporation  of  the  juice  is  very  much 
less.  Thus  if  a  5-lb.  roast  shrinks  to  3>4  lb.  by  cooking  in 
a  gas  oven,  but  is  practically  of  the  same  weight  when 
cooked  to  a  turn  in  the  electric  oven,  the  latter  method  is 
the  cheaper,  even  if  the  electricity  consumed  costs  twice  as 
much  as  the  gas.     Mr.   Cross  discussed  the   same   subject 


iiefore  tiie  Wisconsin   I'Uitrical  .Association  at  its  .Milwau- 
kee convention  of  |;isl    lainiarv. 


.\nmai.  Rki'oivT  ()|-  the  Hikeau  ok  Mines. — The  first 
animal  report  of  the  director  of  the  Bureau  of  Mines  for 
the  fiscal  year  ended  June  30,  1911,  is  now  ready  for  dis- 
tribution. This  report  uf  57  pages  covers  the  work  of  the 
bureau  very  thoroughly,  including  the  investigations  and 
analyses  of  fuel  and  the  investigations  of  mine  accidents. 
.\s  a  part  of  the  latter,  the  bureau  has  studied  the  problem 
of  safeguarding  life  and  property  frf)ni  the  dangers  that 
attend  the  use  of  electricity  in  mines.  It  is  considering  the 
feasibility  of  explosion-proof  motors  and  is  investigating 
the  safest  and  most  efficient  types  of  insulation  for  the 
protection  of  miners  and  other  employees  from  electric 
shock.  Another  line  of  investigation  relates  to  the  pre- 
vention of  explosions  which  are  caused  by  the  breaking  of 
incandescent   lamps   in   the   presence  of   inflanmiablc  gases. 

*  *     * 

Concentrated  Supply  of  Klectkicity. — In  an  address 
before  the  City  Club  of  Chicago  on  May  23,  by  Mr.  Samuel 
Insull,  entitled  "Supplying  the  Energy  Requirements  of  the 
Community,"  figures  were  given  to  show  that  the  total  in- 
come of  all  the  public-service  companies  in  Chicago  in 
191 1  was  about  $82,000,000.  This  was  produced  with  an 
investment  of  between  $450,000,000  and  $500,000,000. 
Attention  was  called  to  the  striking  result  obtained  on  the 
comparatively  small  investment,  and  here  the  speaker  in- 
cluded all  the  utilities,  as  transportation,  telephone  and  gas, 
as  well  as  electric  service.  About  80  per  cent  of  all  the 
electrical  energy  sold  in  Chicago  comes  from  one  system. 
It  is  economically  wrong  to  have  more  than  one  system,  and 
Mr.  Insull  said  that  it  was  a  mistake  for  the  Sanitary  Dis- 
trict of  Chicago  to  sell  electrical  energy  in  competition 
with  the  existing  electric  service  company.  He  declared 
that  the  rates  of  the  Commonwealth  Edison  Company  have 
never  been  regulated,  all  reductions  in  rates  having  been 
voluntary;  nevertheless,  the  speaker  said  that  he  was  in 
favor  of  the  regulation  of  public-service  corporations.  In 
concluding  he  said  that  the  members  of  the  City  Club 
should  do  all  in  their  power  to  bring  about  the  lowest  cost 
of  energy  to  the  consumer.  The  way  to  do  this  is  to  insure 
absolute  concentration  of  production. 

*  *     * 

N.  E.  L.  A.  Rate  Research  Bulletin. — The  rate  re- 
search committee  of  the  National  Electric  Light  Associa- 
tion, in  collating  and  compiling  the  large  amount  of  data 
which  came  into  its  office  early  in  the  year,  reached  the 
conclusion  that  a  large  part  of  the  data  so  received  had  an 
immediate  value  and  should  be  promptly  given  out  to  the 
member  companies.  On  Jan.  17  the  committee  issued  a 
four-page  mineographed  memorandum  which  it  decided  to 
continue  weekly  as  the  "Rate  Research  Bulletin."  Starting 
with  a  mailing  list  of  about  thirty  member  company  assist- 
ants, the  bulletin  has  grown  to  six  or  seven  pages,  with  a 
mailing  list  of  about  100,  which  is  the  extreme  limit  under 
the  present  process  of  producing  it.  Its  circulation  would 
be  increased  to  about  300  if  all  the  requests  for  copies 
could  be  considered,  and  at  the  Seattle  convention  the  rate 
research  committee  will  ask  the  executive  committee  for 
authority  to  continue  its  publication,  and  the  bulletin  may 
possibly  be  enlarged  and  perhaps  printed.  In  the  bulletin 
an  attempt  is  made  to  collate  all  electric  rate  information 
with  special  attention  to  new  electric  rates  as  they  are 
adopted  in  the  various  cities.  The  decisions  of  courts  and 
commissions  are  abstracted,  direct  quotation  being  given 
from  important  paragraphs  or  digests.  In  addition  to  this 
a  complete  list  of  the  current  references  relative  to  electric 
rates  and  electric  rate  regulation  is  given  on  the  final  page, 
and  in  the  early  issues  the  principal  references  for  1910 
and  191 1  were  brought  up  to  date. 
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Safety  Considerations  in  Industrial  Engineering. — 
A  comprehensive  paper  on  this  subject,  sixty-two  pages  in 
length,  was  read  at  the  regular  March  meeting  of  the 
I'Lngineers'  Society  of  Western  Pennsylvania  by  Mr.  David 
S.  Beyer.  The  paper  deals  with  the  use  of  safety  devices 
for  the  protection  of  employees  in  various  industries  and 
contains  material  which  will  be  of  interest  to  electrical  en- 
gineers, managers  and  superintendents. 

Present  Patent  System  to  Be  Defended. — Mr.  Max 
Zabel,  a  patent  lawyer  of  Chicago  familiar  with  the  elec- 
trical aspect  of  patent  procedure  and  patent  litigation,  will 
give  a  "Defense  of  the  Present  Patent  Situation"  before 
the  Electric  Club  of  Chicago,  of  which  he  is  a  member,  on 
June  13.  The  club  has  listened  to  addresses  advocating 
sweeping  revisions  in  patent  practice  and  will  now  have 
an  opportunity  to  hear  the  other  side  of  the  question. 

*  *     * 

Reduction  of  Rate.s  at  Rochester. — The  Rochester 
Railway  &  Light  Company  has  placed  in  effect  a  new  rate 
for  power  service  which  is  equivalent  to  an  average  reduc- 
tion of  6.6  per  cent  or  more  for  all  customers  whose  maxi- 
mum monthly  demand  exceeds  75  kw.  The  new  rate  em- 
braces a  monthly  consumer  charge,  a  monthly  demand 
charge  and  an  energy  consumption  charge.  The  monthly 
consumer  charge  from  April  to  September  inclusive  is 
$127.50,  and  the  demand  charge  is  90  cents  per  kw ;  the  con- 
sumer charge  from  October  to  March  is  $152.50,  and  the 
demand  charge  is  $1.10  per  kw.  The  rate  for  energy  is  i 
cent  per  kw-hr.  flat.  If  bills  rendered  on  or  before  the 
sixth  day  of  any  month  for  service  during  the  preceding 
month  are  not  paid  on  or  before  the  fifteenth,  a  penalty  of 
10  per  cent  of  the  net  bill  will  be  added. 

*  *     * 

New  England  Water-Power  Resources. — A  valuable 
publication  entitled  "Water-Power  Resources  of  the  Penob- 
scot River  Basin  of  Maine"  has  been  prepared  by  the 
United  States  Geological  Survey,  in  co-operation  with  the 
Maine  State  Survey  Commission.  The  most  complete 
data  available  concerning  the  general  hydrographic  fea- 
tures of  the  Penobscot  basin,  the  rainfall,  the  flow  of 
streams,  including  floods  and  low  waters,  storage  capacities, 
etc.,  are  among  the  features  of  the  paper.  Facts  con- 
cerning the  developed  water-powers  and  the  industries 
using  them  are  given,  together  with  detailed  information 
regarding  the  locations  and  capacities  of  the  undeveloped 
water-power  privileges  in  the  region.  A  copy  of  the  paper 
may  be  obtained  free  on  application  to  the  director  of  the 
Geological  Survey,  Washington,  D.  C.  The  publication  is 
designated  as  Water-Power  Publication  No.  279. 

*  *     * 

Electric  Lighting  for  New  York's  "Sane  Fourth." — 
On  the  evening  of  May  4  a  number  of  the  members  of  the 
committee  appointed  by  Mayor  Gaynor  of  New  York  to 
devise  plans  for  a  safe  and  sane  observance  of  Independ- 
ence Day  inspected  an  electrical  display  on  Riverside  Drive 
from  One  Hundred  and  Sixteenth  to  One  Hundred  and 
Twentieth  Street,  which  had  been  arranged  through  the 
co-operation  of  Park  Commissioner  Stover  of  New  York 
and  Mr.  Arthur  Williams,  of  the  New  York  Edison  Com- 
pany, to  demonstrate  the  feasibility  of  substituting  illumina- 
tion by  electricity  on  the  Fourth  of  July  for  the  fireworks 
used  in  other  years.  Between  4000  and  5000  incandescent 
lamps  covered  with  vari-colored  Japanese  lanterns, 
arranged  in  festoons,  were  suspended  from  the  trees  on 
both  sides  of  the  drive  on  these  blocks  and  also  entwined 
among  the  trees,  giving  the  impression  of  a  gigantic  Christ- 
mas tree  festival.  Then,  to  show  how  the  effect  might  be 
still  further  enhanced  by  the  illumination  of  private  houses, 
a  residence  fronting  on  the  drive  was  also  outlined.  The 
cost  of  wiring  and  lamps  and  lanterns  for  the  four  blocks 
was  $300  and  the  cost  of  the  residential  lighting  just  men- 


tioned was  only  $10.  Energy  was  furnished  without  charge 
by  the  New  York  Edison  Company.  Although  the  occa- 
sion was  marred  somewhat  by  a  short  rainstorm,  the  com- 
mittee was  greatly  impressed  with  the  display,  because  of 
its  beauty,  its  low  cost  and  its  safety  as  compared  with  the 
fireworks  used  in  the  past. 

*  ♦     * 

X.  E.  L.  A.  Meterman's  Handbook. — The  National  Elec- 
tric Light  Association's  committee  on  meters  is  preparing 
for  publication  at  the  Seattle  convention  the  "Electrical 
Meterman's  Handbook,"  which  has  been  compiled  with 
strict  adherence  to  the  view  that  there  is  an  urgent  need 
for  authoritative  action  toward  the  establishment  and 
elucidation  of  standard  modern  electric  meter  practice  and 
the  compilation  of  available  data  in  one  place  for  ready  and 
convenient  use  of  testers  and  metermen.  The  meterman's  t 
handbook  is  not  intended  to  supplant  the  meter  code,  which 
is  a  more  technical  and  scientific  w^ork  and  which  does  not 
set  itself  the  task  of  supplying  details  of  operation  and 
testing,  as  is  done  by  the  handbook.  The  latter  is  there- 
fore supplementary  to  the  former  and  completes  the  neces- 
sary bibliography  on  this  subject.  The  N.  E.  L.  A.  will 
publish  this  work  and  issue  it  to  members  at  $2  per  copy 
and  to  non-members  at  $3.  There  will  be  a  discount  on 
quantities.  The  book  contains  about  900  pages,  in  flexible 
cloth  cover,  and  there  are  about  750  illustrations. 

*  *     * 

Unusual  Transportation  Exhibiiion. — An  interesting 
exhibition  of  pictures,  photographs,  maps  and  drawings 
relating  to  Chicago's  transportation  problem  is  on  view  in 
the  City  Club  of  Chicago  until  June  8.  The  display  has 
to  do  with  transportation  of  various  kinds — steam-railroad, 
elevated-railway,  surface-railway,  boat  and  other  methods. 
One  room  of  especial  interest  to  electrical  men  is  called  the 
"Pipe  and  Wire  Ways"  room,  and  on  its  walls  are  hung  a 
number  of  maps  showing  the  pipes  and  wires  of  the  public- 
utility  companies  of  Chicago.  On  one  placard  it  is  stated 
that  "enough  money  is  spent  each  year  downtown  in  tear- 
ing up  our  pavements  to  build  a  complete  utility  gallery  in 
one  city  block."'  A  drawing  is  given  to  show  the  network 
of  pipes  and  cables  under  one  street  intersection — that  at 
State  and  Washington  Streets.  In  this  room  also  are 
shown  maps  of  the  transmission,  conduit,  alternating-cur- 
rent distribution  and  direct-current  distribution  systems  of 
the  Commonwealth  Edison  Company.  There  are  also  many 
other  maps  showing  the  underground  structures  of  water, 
sewer,  freight-tunnel,  gas,  steam-heating,  electricity,  fire, 
police  and  burglar  alarm,  street-railway,  telephone,  tele- 
graph, pneumatic-tube  and  other  utilities. 

*  *     * 

Production  of  Slate  and  Mica  in  191  i. — Two  advance 
chapters  from  "Mineral  Resources  of  the  United  States," 
for  191 1,  one  discussing  the  slate  industry  in  1911  and  the 
other  the  mica  industry  for  the  same  year,  have  been  is- 
sued by  the  United  States  Geological  Survey.  According 
to  the  report,  the  value  of  the  slate  output  in  this  country 
in  191 1  was  $5,728,019,  a  decrease  of  $508,740  compared 
with  1910.  More  than  half  of  the  output,  or  59.9  per  cent, 
came  from  Pennsylvania ;  28.37  per  cent  came  from  Ver- 
mont, and  the  balance  was  produced  in  Maine,  Virginia, 
New  York,  Maryland,  New  Jersey,  Georgia  and  Arkansas 
in  the  order  given.  Demand  for  slate  during  the  year 
was  fair,  but  trade  conditions  were  unsettled  and  prices 
were  lower  than  in  1910.  The  report  on  mica  shows  that 
the  output  in  1911  was  valued  at  $355,804  and  the  imports 
at  $502,163,  the  latter  being  $222,362  less  than  in  1910. 
A  general  discussion  of  production,  consumption,  imports, 
location  of  the  principal  deposits  of  mica,  and  notes  on 
new  deposits  is  contained  in  the  report.  The  most  ex- 
tensive use  of  sheet  mica  'S  in  the  manufacture  of  electrical 
apparatus.  The  mineral  is  also  used  in  the  manufacture  of 
wall  paper  and  paints  and  sometimes  as  a  lubricant. 
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Invkshgahon  oi-  Ontario  Hyuko-Imkciku;  C  ommission 
Mkhiods  uy  i\i:\v  NOkk  Lkcmsi. atoms. —  Last  week  tlu"  lion. 
Adam  Beck,  cliainiiaii  of  the  Hydro-lClcctric  I'owcr  Coiii- 
mis.sioii  for  tlie  I'rovincf  of  Ontario,  explained  the  object.s 
and  nu'tlioils  of  tlir  coiurai.ssion  to  a  dck-gation  of  New 
N'ork  .*^late  .*^cnators,  wlio  wore  desirons  of  obtaining  data 
t.n  the  feasibility  of  adapting  the  Ontario  plan  to  New 
\  ork  State's  nndeveloi)ed  water-powers.  Mr.  lieck  went 
into  e.xbanstive  detail  on  the  subject  for  the  benefit  of  the 
delegation,  tracing  the  history,  purposes  and  methods  of 
the  conuuission.  which  sells  energy  at  cost  to  municipalities 
in  the  Province  of  Ontario.  A  comprehensive  account  of 
the  project  can  be  found  in  the  four  issues  of  the  Electrical 
World  for  the  month  of  January,  1912.  Among  those  who 
b.eard  Mr.  Beck's  remarks  was  Senator  Patrie,  originator 
of  a  bill  for  conservation  of  water-power  resources  in 
Xew  York  State,  which  was  defeated  at  the  last  session  of 
the   lA\i;isl;iture.  :is  nested  in  tlicsc  columns. 

*  *  * 
The  I'j.ECTRic  Vehicle  at  Boston. — At  a  meeting  of  the 
Electric  \'ehicle  Club  of  Boston  on  May  22  plans  were 
aiinomiced  for  an  outing  and  evening  meeting  on  June  5. 
The  majority  of  the  members  and  guests  will  go  to  tlie 
outing  at  Braintree  in  electric  vehicles.  Mr.  George  W. 
Jones,  of  the  Commonwealth  Edison  Company,  Chicago, 
who  addressed  the  gathering  briefly,  pointed  out  that  there 
are  now  nearly  as  many  electric  vehicles  in  Chicago  as 
there  are  gasoline  cars.  About  2000  pleasure  vehicles  of 
this  type  and  450  commercial  trucks  are  in  service  or  on 
order  for  early  delivery.  Mr.  C.  M.  Green,  of  the  General 
Electric  Company,  Lynn,  Mass.,  spoke  at  length  upon  the 
development  of  the  mercury  arc  rectifier.  About  10,000  of 
these  devices  are  now  in  service,  and  last  year  over  8000 
tubes  were  turned  out  at  Lynn.  The  present  maximum  out- 
put of  the  glass  tube  is  about  50  amp.  By  adding  anodes 
and  cooling  artificially,  a  loo-amp  outfit  becomes  com- 
mercially practicable.  The  life  varies  greatly.  Guarantees 
are  for  600  hours,  but  at  least  1200  hours'  life  may  be 
expected,  and  in  some  cases  the  tubes  last  for  several 
thousand  hours'  service. 

Safety  Orders  of  Wisconsin  Industrial  Commission. 
— Thirty  general  orders  effective  June  14,  1912,  relating  to 
the  safeguarding  of  machinery  and  elevators,  have  been 
issued  by  the  Industrial  Commission  of  Wisconsin  to  all 
manufacturers  in  that  State.  These  general  orders  have 
been  published  in  bulletin  form  as  the  first  of  a  monthly 
series  of  bulletins  which  will  be  issued  by  the  commission 
and  sent  to  all  manufacturers  in  Wisconsin.  They  cover, 
first,  sources  of  danger  common  to  all  industries,  and  require 
protection  of  exposed  belts,  gears,  pulleys,  clutches,  etc., 
and,  secondly,  the  use  of  safeguards  in  special  industries, 
such  as  woodworking.  Special  requirements  for  the  opera- 
tion of  various  classes  of  elevators  are  given.  The  com- 
mission was  created  under  the  industrial  commission  law  of 
Wisconsin  in  191 1,  with  powers  to  make  investigation  as  to 
what  places  of  employment  are  not  safe  and  to  prescribe 
such  safeguards  and  issue  such  orders  as  will  make  them 
safe.  These  general  orders  were  adopted  by  the  commis- 
sion after  careful  deliberation  by  it  with  a  commVuet  on 
safety  and  sanitation  which  was  selected  in  1915  from 
various  labor  and  business  interests  in  the  State  oi'  Wis- 
consin and  appointed  in  part  by  those  interests  and  in  part 
by  the  commission.  This  committee,  after  several  meet- 
ings, drew  up  rules  which  were  submitted  to  the  commis- 
sion, and  the  latter  then  sent  them  to  the  manufacturers 
of  the  State  for  suggestions.  A  public  hearing  was  held 
in  January,  1912,  on  these  rules,  and  valuable  suggestions 
and  criticisms  were  offered.  An  investigation  was  then 
made,  at  the  instance  of  the  committee,  of  certain  industries 
with  wdiich  all  members  were  not  familiar.  After  consid- 
eration of  all  suggestions  and  the  reports  of  the  delegates 


uhu  made  the  nive.sligatiouh,  the  revised  rules  were  sub- 
milted  to  the  conuuission  and  were  adopted  by  it  May  3, 
1 91  J,  as  general  orders.  The  bulletins  are  profusely  illus- 
trated and  give  many  data  on  safety  appliances,  many  of 
which  can  be  constructetl  in  nearly  every  manufacturing 
plant  at  small  expense. 

*  4<        4> 

SOCIETY  MEETINGS. 
Convention  of  Municital  Ele(  tkk  ians. — The  Inter- 
national Association  of  .Municipal  Electricians  will  hold  its 
annual  convention  at  I'eoria,  111.,  on  Aug.  26-30,  1912.  The 
secretary  of  the  association  is  Mr.  Clarence  K.  George, 
I  louston,  Tex. 

*  *     ♦ 

Los  Angeles  Section,  A.  I.  E.  E. — At  a  meeting  of  the 
Los  Angeles  Section  of  the  .American  Institute  of  h'lectrical 
I'.ngineers  held  on  May  21  Mr.  J.  E.  Macdonald  presented 
a  paper  on  Practical  Joint  Pole  Construction,  which  was 
discussed  by  Messrs.  E.  R.  Northmore,  J.  L.  Ryder,  G.  H. 
Stockbridgc,  H.  B.  Lynch,  G.  A.  Damon,  R.  W.  Sorenson 
and  C.  S.  Walton. 

*  *     * 

Salt  Lake  Section,  N.  E.  L.  A. — At  a  meeting  of  the 
Utah  Light  &  Traction  Company  Section  of  the  National 
Electric  Light  Association,  at  Salt  Lake  City,  Wednesday, 
May  22,  Mr.  L.  J.  Riter  spoke  on  the  construction  of  the 
new  steel-tower  transmission  line  from  Salt  Lake  City  to 
Ogden.  The  Salt  Lake  Section  now  has  sixty  members. 
Mr.  W.  L.  Emery  is  chairman,  and  Mr.  H.  Mann  is 
secretary. 

Officers  of  Chicago  Section,  I.  E.  S. — At  the  meeting 
of  the  Chicago  Section  of  the  Illuminating  Engineering 
Society  held  on  May  23  officers  for  the  ensuing  year  were 
elected  as  follows:  Chairman,  Prof.  W.  E.  Barrows,  Jr., 
Armour  Institute  of  Technology ;  secretary,  Mr.  John  B. 
Jackson,  Commonwealth  Edison  Company;  managers,  Mr. 
Francis  A.  Vaughn,  of  Milwaukee,  and  Messrs.  S.  E. 
Church,  J.   R.   Cravath,  J.   W.   Foster   and   Edward   Wray, 

of  Chicago. 

*  *     * 

International  Railway  Fuel  Association. — The 
fourth  annual  convention  of  the  International  Railway  Fuel 
Association  was  held  in  Chicago  on  May  22-25.  Six  papers 
were  presented  on  subjects  relating  to  locomotive  firing  and 
fuel  for  use  in  steam  locomotive  furnaces.  The  attendance 
was  about  250.  Mr.  H.  T.  Bentley,  Chicago,  assistant 
superintendent  of  motive  power  and  machinery  of  the 
Chicago  &  Northwestern  Railway,  was  elected  president  of 
the  association,  and  Mr.  D.  B.  Sebastion,  Chicago,  of  the 
Rock  Island  lines,  who  has  been  secretary,  was  promoted 
to  be  second  vice-president.  Dr.  W.  F.  M.  Goss,  dean  of 
engineering,  University  of  Illinois,  was  elected  an  honorary 
member. 

*  *     * 

Joint  Meeting  of  Engineers  at  Cambridge,  Mass. — 
The  Boston  Section  of  the  American  Institute  of  Electrical 
Engineers,  the  American  Society  of  Mechanical  Engineers 
and  the  Boston  Scriety  of  Civil  Engineers  held  a^m^etir*? 
at  Harvard  University,  Cambridge,  Mass.,'  on"  May  ""25, 
which  was  attended  by  about  eighty  members  and  guests 
of  the  several  organizations.  The  afternoon  was  devoted 
to  an  inspection  of  the  university  laboratories,  followed  by 
a  dinner  in  the  Harvard  Union.  The  feature  of  the  evening 
was  an  informal  address  by  Prof.  I.  N.  Hollis,  of  Harvard 
University,  on  "The  Sphere  of  the  Low-Pressure  Steam 
Turbine."  Prof.  Hollis  described  the  investigation  and 
installation  of  exhaust  turbine  equipment  at  the  plant  of 
the  Cambridge  Electric  Light  Company  and  showed  that 
the  selection  of  this  type  of  prime  mover  was  financially 
desirable  under  the  conditions  prevailing,  which  imposed 
a  prompt  delivery  of  compact  and  efficient  machinery  in 
meeting  the  demands  of  a  rapidly  growing  output. 


DEVELOPMENTS    ALONG    PUGET    SOUND. 

Hydroelectric  System  of  the  Puget  Sound  Traction,  Light  &  Power  Company 
on  the  Snoqualmie,  Puyallup  and  White  Rivers. 


Energy  Transmitted  to  Tacoma,   Seattle   and    Everett  for    Railway,    Lighting    and    Motor    Services- 
Dominant  Features  of  the  Various   Plants — Operating  Organization  and   Distribution 
System  in   the  City  of  Seattle — Substation   Equipment. 


ITUATED  in  the  northwest  corner  of 
the  State  of  Washington  between  the 
Olympic  and  Cascade  Mountains  lies 
what  is  known  as  the  Puget  Sound 
country,  whose  distinguishing  physi- 
cal feature  is  that  greit  inland  sea — 
Puget  Sound.  This  body  of  water 
has  a  shore  frontage  of  over  2000 
miles,  indented  by  numerous  bays  and 
harbors,  upon  which  are  located  the 
thriving  cities  of  Bellingham,  Ever- 
ett, Seattle  and  Tacoma.  In  the  hills 
rising  abruptly  from  the  sea  are  magnificent  forests,  the 
backbone  of  a  vast  lumbering  industry  centered  about 
Everett,  a  city  with  24,814  inhabitants.  Immense  deposits 
of  bituminous  coal  are  also  hard  by.  The  rivers  yield 
abundant  fish  and  the  vast  salmon  canneries  of  Bellingham 
with  its  24.298  people  have  made  that  place  known  through- 
out the  country.  Seattle  and  Tacoma,  with  populations  of 
237,194  and  83.443  respectively  ire  great  manufacturing, 
shipping  and  railroad  center  Seattle  being  the  southern 
terminus  of  most  of  thf  \iaska  steamship  lines  and  the 
twenty-first  city  in  population  and  importance  in  the  United 
States. 

The  region  possesses  numerous  water-powers  fed  from 
the  everlasting  snows  of  the  mountains  on  all  sides  and 
within  easy  reach  of  the  cities.  Nature  has  done  most  of 
the  work  on  the  greater  part  of  the  sites,  especially  on  the 
Snoqualmie.  Cedar,  Nisqually,  Puyallup  and  White  Rivers, 
where  water-power  stations  have  been  erected.  High  heads 
prevail  throughout  the  region  and  the  energy  is  transmit- 
ted to  Seattle.  Tacoma  and  Everett,  and  there  used  for  all 
classes  of  civic,  commercial  and  industrial  work.  The  de- 
velopments on  the  Cedar  and  Nisqually  Rivers  are  owned 


by  municipalities,  the  former  by  Seattle  and  the  latter  by 
Tacoma,  although  the  numicipal  system  at  Tacoma  is  still 
supplied  with  energy  purchased  from  the  Puget  Sound 
Traction,  Light  &  Power  Company  and  transmitted  from 
Snoqualmie.  Ho  ?ver,  the  Nisqually  plant  now  being 
erected  by  the  city  )f  Tacoma  will  be  placed  in  operation 
before  the  end  of  tht  year.  The  largest  water-power  plants 
around  Seattle  and  Tacoma  are  owned  by  the  Puget  Sound 
Traction,  Light  &  Power  Company,  and  it  is  to  these  prop- 
erties that  the  present  article  is  devoted. 

Organization. 

TItc  Puget  Sound  Traction,  Liglit  &  Power  Company 
is  under  the  management  of  the  Stone  &  Webster  Manage- 
ment Association.  The  company  owns  a  hydroelectric 
plant  of  36,000  hp  (ultimate  capacity  approximately  108,000 
hp)  on  the  White  River,  26  miles  from  Seattle  and  15 
miles  from  Tacoma;  a  hydroelectric  system  of  25,000-hp 
rating  at  Snoqualmie  Falls,  and  steam  stations  in  and  about 
Seattle  with  an  aggregate  rating  of  25,000  hp.  It  ow^ns  and 
operates  substantially  all  of  the  street  railway  and  the  larg- 
est part  of  the  electric  light  and  power  business  in  Seattle, 
besides  owning  and  operating  the  electric  light  and  power 
business  in  the  larger  towns  near  the  cities  of  Seattle  and 
Tacoma.  Its  principal  officers  are  as  follows:  President, 
Mr.  Jacob  Furth,  Seattle;  vice-presidents,  Messrs.  F.  S. 
Pratt,  Boston,  and  R.  T.  Laffin,  Seattle;  treasurer,  Mr. 
Henry  B.  Sawyer,  Boston,  and  controller.  Mr.  A.  S.  Mich- 
ener,  Seattle.  Mr.  H,  T.  Edgar  is  the  Seattle  manager  of 
the  properties. 

The  Puget  Sound  Traction,  Light  &  Power  Company 
also  owns  all  or  substantially  all  of  the  stock  of  the  follow- 
ing companies:  Puget  Sound  Power  Company,  Pacific 
Northwest  Traction  Company,  Puget  Sound  Electric  Rail- 


way  and  Whatcom  I'oimty  Railway  iS:  I-iglit  l'»)mi)any. 
The  I'ugft  Sound  Tower  Company  owns  and  operates  a 
hydroelectric  plant  rated  at  30,000  hp  and  located  at  l-'.lec- 
tron.  on  the  I'nyallnp  Uiver.  I'.nerjjy  from  this  station  is 
transmitted  to  Seattle  and    Tacoina. 

The  Pacific  N'orthwest  Traction  (."omiiany,  Mr,  I).  ( ". 
Marnes  local  manajjer.  owns  and  oi)erates  an  internrhan 
electric  railway  hctween  Seattle  and  h.verett,  is  constructing 
an  internrhan  electric  railway  from  Hellinj,'ham  south 
through  Skagit  X'alley  to  Burlington,  Mount  \ernou  and 
Sedro-Woollev,    and    owns    all    of   the    stock    of    tlu-    I'ugct 
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Fig.    1 — Map   Showing    System    of    Puget   Sound   Traction,    Light   & 
Power   Company, 

Sound  International  Railway  &  Power  Company,  which 
controls  through  a  ninety-nine  year  lease  the  street  rail- 
way, the  w^ater  supply  and  practically  all  of  the  electric 
lighting  and  power  business  in  the  city  of  Everett,  where 
the  office  is  located. 

The  Puget  Sound  Electric  Railway,  Mr.  L.  H.  Bean  local 
manager,  owns  and  operates  an  interurban  electric  railway 
between  Seattle  and  Tacoma  and  controls  the  entire  rail- 
way and  a  portion  of  the  electric  power  business  in  the 
city  of  Tacoma  through  ownership  of  all  the  stock  of  the 
Tacoma  Railway  &  Pow-er  Company  and  all  of  the  stock 


of  till'   Pacific    Traction  ("ompany.      The  jjrincipal  otiicc  of 
this  coni|)any  is  in  Tacoma. 

The  Whatcom  County  Railway  iK  Light  Company,  Mr 
I..  I\.  ( 'olliii  local  manager,  docs  the  entire  electric  rail 
way,  electric  light  and  power  and  gas  business  in  the  city 


Fig.    2 — IVIap    of    the    White    River    Development. 

of  Bellingham.  The  company  owns  and  operates  a  liydro- 
electric  plant  of  2000-hp  rating  in  the  mountains  at  about 
50  miles  from  Bellingham.  Its  principal  office  is  located 
in   Bellingham. 

WHITE   RIVER    DEVELOPMENT. 

The  White  River  development  is  the  latest  and  largest 
of  the  Puget  Sound  Traction,  Light  &  Power  Company's 
properties  and  is  one  of  the  most  interesting  on  the  Pacific 
Coast.  It  has  only  recently  been  placed  in  operation  and  its 
most  notable  feature  is  the  immense  storage  system  im- 
pounding sufficient  water  to  enable  the  present  installation 
of  36,000  hp  to  be  operated  at  full  load  for  an  entire  month. 

The  White  River  has  its  rise  in  the  glaciers  of  Mount 
Rainier  and  flows  in  a  general  northwesterly  direction  into 
Puget  Sound.  Its  minimum  flow  at  the  point  of  diversion 
is  420  second-ft.  A  little  beyond  the  town  of  Buckley  a 
dam  is  thrown  across  the  river,  at  which  point  also  the 
headworks  are  located.  The  diversion  dam  is  low  and 
broad,  with  a  spillway  extending  across  its  entire  length. 
It  is  352  ft.  long  and  is  built  of  concrete  and  rock-filled 
cribs.  Flashboards  are  provided  for  raising  the  level  of 
the  river  at  this  point  7  ft.  at  times  of  low  water;  but  dur- 


Fig. 


3 — Transverse    Section    of    White    River    Station. 


ing  flood  periods  as  much  as  50,000  second-ft.  of  water  can 
be  discharged  over  the  crest.  Concrete  wing  walls  flank 
the  dam  on  both  sides  of  the  river  and  a  concrete  intake 
opening  is  provided  at  one  side  perpendicular  to  the  axis  of 
the  dam  and  parallel  to  the  stream  flow.     The  usual  pre- 
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Fig.  1 — White   River   Station.      Lightning- Arrester   Houses   In   Foreground. 


Fig.    5— Interior    of    White    River    Station. 
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cautions  arc  taken  against  drift  and  for  sluittinj^  olT  the 
water  from  the  lUnne.  I'he  gates  are  arranged  to  l)c  hftcd 
by  means  of  a  gasoline  engine  or  manually.  Just  beyond 
the  gates  tiiere  is  a  sluiceway  provided  for  getting  rid  of 
boulders  and   gravel. 

The    intake    is   connected    with    a   chain    of    iiuijouudiug 
basins  bv  a  JiH-U.  by  8- ft.  wood-lined  canal  and  a  timber 


to  give  daily  peaks  of  7000  bp  if  necessary  at  this  point. 
After  leaving  the  last  basin  the  water  flows  across  the 
valley  between  two  i6oo-ft.  embankments  and  then  passes 
through  a  wide-cut  slope  of  5  ft.  per  mile  for  2900  ft.  into 
llu'  luad  of  Lake  Tajjps.  Thirteen  embankments  have  been 
thrown  across  the  ravines  which  break  the  shores  of  the 
lake,  so  that   the  level   of  the   lake   might   be   raised  35   ft. 


Fig.  6 — Dam  Across  White  River  at   Headworks,   Near   Buckley. 

flume  I.I  miles  long,  with  a  slope  of  7  ft.  in  the  mile.  The 
flume  passes  through  several  cuts  where  its  sills  lie  on 
the  natural  soil  of  hard  clay  conglomerate,  and  for  a  dis- 
tance of  2000  ft.  it  is  carried  on  a  heavy  pile  trestle,  filled 
in  but  with  the  weight  carried  by  the  trestle.  Settling  basins, 
each  provided  with  a  culvert  and  sluicegate  to  facilitate 
draining  (there  being  a  spillway  for  the  entire  basin  system 
to  prevent  flooding  above  a  predetermined  level),  are  lo- 
cated at  five  points  along  the  route.  The  basins  are  con- 
nected by  short  sections  of  canal,  and  after  leaving  what 
is  known  as  the  Dingle  basin  the  water  drops  iii  ft.  in 
2  miles  into  a  natural  valley.  This  section  of  the  canal 
is  timber-lined  to  prevent  erosion,  and  although  a  high 
velocity  is  encountered  in  this  timber-lined  canal  at  certain 
points,   no  wave  action   or   undue   disturbance   of   water   is 


Fig.   8 — Headwork   and    Flume   on    White   River,    Near    Buckley. 

Approximately  600,000  cu.  yd.  of  earth  was  required  for 
these  embankments,  tne  longest  of  which  is  one-half  mile 
and  the  largest  in  point  of  bulk  800  ft.  long  and  25  ft.  high. 
From  the  northern  end  of  Lake  Tapps  runs  a  long,  narrow 
indentation  known  as  Clode's  Arm,  at  the  end  of  which  is 
the  outlet  of  the  reservoir.  Heavy  cuts  had  to  be  made  in 
building  the  outlet  canal,  600,000  cu.  yd.  being  excavated 
in  a  length  of  2500  ft.  The  greatest  depth  is  90  ft.  and 
the  bottom  width  is  45  ft.  throughout,  except  at  the  west- 
ern end,  where  it  spreads  to  a  width  of  125  ft.  for  a  dis- 
tance of  300  ft.,  forming  a  forebay  in  front  of  the  portal 
of  the  tunnel  which  carries  the  water  through  the  western 
ridge  plateau.  The  maximum  capacity  of  the  outlet  canal 
is  3000  second-ft.  Penstocks  on  the  western  slope  carry  the 
water  down  to  the  generating  station  in  the  valley  at  Dier- 


Fig.    7 — Porta!    of    Tunnel,    Showing    Gatehouse    and    Racks    Fitted 
with   Motor-Operated   Scrapers. 

experienced  where  the  grades  change.  In  the  last  8500  ft. 
of  the  canal  there  is  a  drop  of  94  ft.  to  the  point  where 
the  water  enters  the  natural  valley.  At  this  point  a 
secondary  plant  may  be  installed  at  some  future  time, 
3500  hp  minimum  and  7000  hp  maximum  being  possible 
of  development  under  an  8o-ft.  head.  It  is  also  possible 
to  employ  the  chain  of  lakes  or  settling  basins  for  storage 


Fig.   9— Motor- Operated   Gates   in    House   at   End   of  Tunnel,   White 
River   Station. 

inger   on  the  Stuck   River,   14  miles  from  the  headworks. 
The  available  storage  is  stated  to  be  250,000,000,000  cu.  ft. 

TUNNEL   AND    PENSTOCKS. 

A  tunnel  2850  ft.  long  and  12  ft.  in  diameter  conveys  the 
water  from  the  forebay  to  the  head  of  the  pipe  line  above 
the  power  house.    The  tunnel,  which  is  lined  with  reinforced 
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concrete,  is  equipped  with  a  concrete  entrance  portal  hav- 
ing a  bell  mouth  in  order  to  reduce  the  friction  to  a  mini- 
mum. Air  shafts  are  installed  in  the  gatehouse  behind  the 
electrically  operated  gate  leading  to  the  tunnel  to  avoid 
vacuum  when  the  gate  is  closed.  Access  to  the  tunnel  may 
also  be  had  through  these  shafts.  It  is  interesting  to  note 
that  the   racks  are  equipped  with   motor-operated  cleaning 


back-filled.  The  penstocks  vary  in  diameter  and  thickness 
from  8  ft.  and  %  in.  at  the  top  to  6.5  ft.  and  15/16  in.  at 
the  power  house. 

Provision  has  been  made  against  water  hammer  in  the 
long  columns  of  water,  open  standpipes  6  ft.  in  diameter 
and  85  ft.  high  being  installed  at  the  upper  end  of  each 
of  the  main  penstocks,  where  they  pass  over  the  brow  of 


Fig.    10— Switchboard    Gallery   and    Exciters,    White    River   Station.  Fig.     12— High-Tension     Transformers,     White     River     Station. 


devices  in  the  shape  of  rakes  which  are  drawn  up  to  the 
platform  by  a  cable  passing  around  a  drum  clutched  to  a 
motor-driven  shaft  extending  across  the  rack  platform. 
The  racks  form  a  straight  panel  50  ft.  high  and  48  ft.  wide. 
Ice  is,  of  course,  unknown  in  the  Puget  Sound  country  and 
booms  keep  logs  and  heavy  debris  away  from  the  racks,  so 
that  the  cleaners  are  merely  used  for  scraping  the  smaller 
obstructions  from  between  and  in  front  of  the  bars. 

The  tunnel  terminates  in  a  circular  forebay,  30  ft.  in 
diameter  and  75  ft.  high,  located  250  ft.  to  the  rear  of  the 
brow  of  the  hill.  Topping  the  forebay  structure  at  the  end 
of  the  tunnel  is  a  concrete  gatehouse  equipped  with  elec- 
trically operated  gates  controlled  from  the  power-house 
switchboard.  A  spillway  is  provided  at  the  terminus  of 
the  tunnel  for  the  purpose  of  discharging  all  possiJble  surges 
in  the  pipe  lines.     From  the  circular  forebay  to  the  brow 


the  hill.  At  the  lower  end  of  the  penstocks  just  outside 
the  power  house  are  four  air  chambers  7  ft.  in  diameter 
and  75  ft.  high,  containing  air  under  a  pressure  of  190  lb. 
per  square  inch,  maintained  by  the  static  head.  Two  air 
chambers  are  provided  for  each  main  penstock,  the  air 
cushioning  the  water  column  for  each  unit  independently 
and  permitting  governing  without  waste  of  water.  The  air 
chambers  are  fitted  with  pivoted  ball  floats  and  valves  which 
allow  free  outward  and  inward  passage  of  water  without 
leakage  of  air  into  the  penstocks. 

GENERATING    STATION    EQUIPMENT. 

The  generating  station  is  204  ft.  long  and  82  ft.  wide 
and  is  built  of  reinforced  concrete.  It  is  divided  into  a 
generator  room  and  switch  house  by  partition  walls,  the 
switch  house  being  204  ft.  long.  35  ft.  wide  and  three  sto- 


Fig.   11— Auxiliary  Transformer   Equipment,   White    River   Station. 

of  the  hill  are  smaller  concrete  tunnels  9  ft.  in  diameter  to 
which  are  attached  steel  penstocks  8  ft.  in  diameter.  An 
independent  penstock  extends  from  the  forebay  to  the 
power-house  for  each  unit.  At  present  there  are  three 
pipe  lines  following  the  contour  of  the  hill  to  the  power- 
house, two  for  the  main  units  and  one  for  the  exciters. 
The  pipe  lines  are  2000  ft.  long  and  are  laid  in  trenches  and 


Fig,  13 — Switchboard  Equipment,  White  River  Station. 

ries  high.  The  generator  room  is  served  by  a  60-ton,  four- 
motor  crane  with  5-ton  auxiliary  hoist  and  is  overlooked 
by  a  switchboard  gallery.  The  equipment  at  present  in- 
stalled comprises  two  io,ooo-kw,  6600-volt,  three-phase,  60- 
cycle  General  Electric  alternators  direct-connected  to  dou- 
ble-discharge, single-runner.  Francis-type  turbines  built  by 
the  Allis-Chalmers  Company  and  operating  at  a  speed  of 


jOu  r.p.iii.  uiulor  a  licail  oi  ^^o  It.     I  wo  exciter  units,  each  I  lu-   sw  itililjoanl   c(iuii>iiiciii   is  standard  ihiuiigliout,  llic 

rated  at  J2$  kw,  244)  volts,  and  connected  to  singlc-no/zic  board  itself  bein^^  split  up  into  three  sections.     'I  he  center 

inipidse  wheels  rated  at  720  hp  and  ruiniing  at  400  r.p.in.,  section  C(jntrols  the  generators,  transformers  and  lines.     To 

arc  provided.     In  case  it  should  be  found  desirable  to  drive  the  left  is  a  board  controlling  the  exciter  circuits,  equipped 


these  units  by  iiuluction  motors  the  base  plates  can  be  ex- 
tended for  that  purpose. 

'Ihc    main    transformer    e<|uipment    now    employed    com- 
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Surge  and  Vent  Pipes  at  Upper  End  of  Penstocks,  White 
River  Station. 


prises  two  banks  of  three  each,  the  rating  of  individual 
transformers  being  3333  kw.  These  are  connected  in  delta 
on  both  the  high-tension  and  the  low-tension  side  and  step 
up  the  potential  from  6600  volts  to  55,000  volts.  The  trans- 
formers are  of  the  oil-insulated,  water-cooled  type,  and 
each  bank  is  housed  in  a  separate  compartment  shut  off 
from  the  generator  room  by  means  of  rolling  or  sliding 
doors.  The  units  are  arranged  in  their  respective  compart- 
ments in  an  arc,  so  that  the  tracks  for  removing  them  are 
radial.  In  addition  to  the  main  transformers  there  are 
three  banks  of  transformers  for  auxiliary  service  located 
in  a  similar  compartment  near  the  opposite  end  of  the 
structure.  Thfere  are  six  75-kw  units  arranged  in  two 
banks  of  225  kw,  which  step  down  the  potential  from 
6600  volts  to  220-110  volts  for  local  lighting  service,  and 
one  set  of  three  transformers  each  rated  at  200  kw,  which 
step  down  the  potential  from  6600  volts  to  2300  volts  for 
three-phase  motor  service. 

The  main  generators,  transformers,  exciters  and  low- 
tension  buses  are  located  on  the  first-floor  level.  The 
switchboard  and  low-tension  oil  switches  are  situated  in 
the  switch-house  section  on  the  second  floor,  while  on  the 
third  floor  are  the  high-tension  switches  and  buses.  The 
equipment  on  this  floor  is  in  duplicate,  a  partition  wall 
separating  this  floor  in  two  equal  sections  for  its  entire 
length.  The  high-tension  circuits  pass  out  to  the  roof 
through  vertical  roof  bushings,  the  roof  structure  being 
equipped  with  pole-top-type  disconnecting  switches  for 
each  line.  These  switches  are  operated  from  the  third 
floor.  The  high-tension  lines  pass  thence  to  towers  erected 
over  concrete  kiosks  housing  the  lightning-arrester  equip- 
ment, which  is  of  the  aluminum-cell  type.  There  are  eight 
of  these  houses  in  all,  arranged  diagonally  up  the  slope  of 
the  hill  so  that  all  lines  turn  at  right  angles  on  the  towers. 
This  disposition  of  the  lightning  arresters  was  found  to  be 
the  most  advantageous.  There  are  no  choke  coils  in  the  light- 
ning-arrester circuits  since  lightning  itself  is  almost  un- 
known.    The  equipment  is  chiefly  to  protect  from  surges. 


with  a  Tirrill  regulator,  while  to  the  right  of  tlic  opera- 
tor's station  is  a  board  controlling  the  local  services.  There 
are  no  automatic  devices  on  the  main  circuits  except  on 
the  lines  which  are  equipped  with  inversc-time-limit  over- 
load relays.  There  are  static  discharges  on  the  low-tension 
sides  of  the  main  transformers,  however.  The  high-tension 
buses  and  connections  are  made  up  of  iron  pipe,  the  buses 
being  2  in.  in  diameter.  All  of  the  oil  switches,  transform- 
ers, etc.,  are  piped  to  the  basement,  where  oil  storage  and 
treating  c(pn])ment  of  (jcneral  I-^lectric  make  are  provided. 

TK.VNSMISSION    TOWERS. 

Tiiere  are  eight  three-phase,  55,000-volt  lines  leaving  the 
station,  all  of  which  are  made  up  of  No.  4/0  copper.  Two 
of  the  lines  go  to  Seattle,  two  to  Tacoma,  two  are  incoming 
circuits  from  Electron,  and  two  connect  with  the  lines  run- 
ning from  Snoqualmie  Falls  to  Tacoma.  Thus  the  output 
of  the  Electron  and  the  White  River  stations  is  controlled 
from  the  latter,  while  interchange  of  energy  is  made  jjos- 
siblc  with  the  station  at  Snoqualmie  h'alls.  The  tower  lines 
connect  with  previously  existing  lines  and  are  of  the  Arch- 
bold-Brady  H-frame  type,  with  a  circuit  arranged  on  either 
side  of  the  tower,  the  lines  being  6  ft.  apart  in  a  vertical 
plane,  and  the  lowest  line  being  42  ft.  from  the  ground. 
The  towers  are  spaced  400  ft.  apart,  with  a  square  anchor 
tower  at  every  fourth  span.  There  are  127  towers  in  all 
and  Locke  pin-type  porcelain  insulators  designed  by  the 
Stone  &  Webster  Engineering  Corporation  are  used.  The 
insulator  specifications  call  for  a  dry  test  of  120,000  volts. 

The  station  as  a  whole  is  remarkably  efficient.  The  gene- 
rators have  an  efficiency  under  full  load  and  including  all 
losses  of  96.8  per  cent :  the  waterwheels  on  a  weir  test 
show  an  efificiency  of  over  90  per  cent,  and  the  transform- 
ers are  guaranteed  to  have  an  efficiency  at  full  load  of  98.9 


Fig.  15 — High-Tension  Switch  and  Bus  Room,  White  River  Station. 

per  cent,  giving  an  over-all  efificiency  of  approximately  86 
per  cent.  It  should  be  pointed  out  that  the  flumes,  head- 
works,  canals  and  storage  basins  are  installed  for  a  maxi- 
mum output  of  108,000  hp,  the  tunnel  and  penstock  heads 
for  54,000  hp,  and  the  present  station  is  capable  of  ac- 
commodating four  i8.ooo-hp  units,  two  of  which  are  now 
in  operation. 
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Fig.    16 — Electron    Station    on    Puyallup    River. 


Fig.   17— General   View  of   Electron   Station. 
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DEVELOl'MENT   ON     IIIK    I'UYAI.I.Ur    KIVEK    AT    ELECTRON. 

'I'he  I'llectron  station  of  the  Tunct  Sound  Traction,  I.ij^lit 
&  Tower  Conipany  vva.s  conipk-toil  in  i<;o4  and  at  this  writ- 
ing remains  a.s  it  wa.s  when  orij^'inally  .started,  l-'or  a  more 
detailed  tie.scription  of  the  (K-velopment  tlie  reader  is  re- 
ferred to  the  lili'clrical  World.  Oct.  I  and  S,  1904.  Like 
llie  \\  hite  River,  the   I'uyalhip  River  has  its  source  in  the 


Tlic  i()-inik>  Hume  lias  a  cross-section  of  H  ft.  Ijy  H  ft.  and 
is  supported  on  trestle-work.  A  uniform  j^rade  of  7.5  ft.  to 
the  mile  is  maintained,  and  at  various  jioints  sand  hoxcs  and 
automatic  sjjillways  are  i)rovi(led,  toj^ether  with  emerj^ency 
j^ates.  A  light  track  of  standard  gage  is  laid  along  the  top 
of  the  flume  to  facilitate  inspection  and  repairs.  While 
it  is  possihie  to  float  timhcr  in  the  flinnc  in  case  of  a  hreak, 


Fig.    18 — Reservoif    at    End    of    Flume    Above    Station    at    Electron.        Fig.   20 — Flume   of    Electron    Station.      Mount    Rainier   In    IDIstance. 


glaciers  of  Mount  Rainier,  the  highest  mountain  in  the 
United  States.  The  water  from  the  river  is  diverted  just 
below  its  junction  with  the  Movvich  and  carried  by  means 
of  a  wooden  flume  a  distance  of  10  miles  to  a  reservoir  lo- 
cated on  a  plateau  overlooking  the  power-house  950  ft.  be- 
low. Electron  is  reached  over  the  Tacoma  Eastern  Rail- 
road from  Tacoma,  the  nearest  station  being  Kapowsin.  A 
spur  line  runs  from  the  Kapowsin  station  to  Electron, 
whence  a  standard-gage  cable  incline  leads  to  the  reservoir 
site.  The  headworks  can  be  reached  by  a  wagon  road, 
but  more  easily  by  a  gasoline  engine-driven  inspection  car 
traveling  on  the  flume. 

HEADWORKS,    FLUME    AND    RESERVOIR. 

Ten  miles  from  the  nearest  glacier  and  a  half  mile  below 
the  confluence  of  the  Puyallup  and  Mowich  Rivers  is  a  low 
diverting  dam,  200  ft.  long  and  5   ft.   high,  which  diverts 


the  timber  dropping  out  at  the  break,  the  usual  method  is  to 
take  the  lumber,  etc.,  to  the  spot  on  cars  over  the  tracks  on 
the  flume. 

The  flume  empties  itself  into  a  reservoir  and  settling 
basin,  at  one  end  of  which  is  a  concrete  forebay.  A  certain 
amount  of  storage  is  possible  here  to  tide  the  station  over 
interruptions  of  water  supply  or  to  serve  in  times  of  peak 
loads.  The  forebay  is  divided  into  separate  gate  chambers, 
each  of  which  is  fitted  with  motor-operated  gates  controlled 
from  the  power-house  and  the  usual  screens  and  stop-log 
grooves. 

PENSTOCKS. 

Five  penstocks,  one  for  each  of  the  four  main  units  and 
the  other  for  the  exciter  units,  are  carried  through  the  res- 
ervoir embankment  from  the  forebay  in  the  form  of  wood- 
stave  pipes  covered  with  concrete,  joining  the  steel  pipes 


Fig.    19 — Flume    and    Inspection    Car,    Electron    Station. 

the  water  through  a  masonry  intake  to  a  flume  skirting  the 
southwest  side  of  the  river.  The  intake  is  set  at  right  angles 
to  the  dam,  is  62  ft.  wide  at  the  river  bank,  and  is  equipped 
with  screens  and  stop  logs  in  the  usual  manner.  At  the 
junction  of  the  intake  and  the  flume  is  a  radial  gate  by 
means  of  which  the  flow  of  water  to  the  flume  is  controlled. 


Fig.    21 — High-Tension    Room,    Electron    Station. 

just  outside  the  embankment,  where  surge  pipes  are  also 
provided.  The  larger  penstocks  are  built  of  steel  54  i"- 
thick  at  the  top  and  %  in.  thick  at  the  lower  end,  the  diam- 
eter of  the  pipes  tapering  from  4  ft.  at  the  top  to  3  ft.  at  the 
bottom.  They  are  about  1700  ft.  long  and  follow  the  incline 
of  the  plateau  to  the  river  below. 
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GENERATING   STATION    AND  EQUIPMENT. 

The  power-house  building  is  of  concrete,  brick  and  steel, 
divided  longitudinally  into  a  generator  room  and  a  trans- 
former and  switch  house.  The  equipment  at  present  in- 
stalled comprises  four  3500-kw,  2300-volt,  60-cycle,  225- 
r.p.m.,  three-phase  General  Electric  alternators,  direct-con- 
nected to  as  many  Pelton  waterwheels  operating  under  a 
head  of  872  ft.  There  are  in  addition  two  150-kw,  125-volt, 
600  r.p.fti.  exciter  sets.  At  the  time  of  their  installation 
the  waterwheels  were  the  largest  of  their  kind.  The  equip- 
ment is  arranged  for  complete 
pilot  control  of  the  waterwheel 
apparatus  as  well  as  for  electric 
control  from  the  switchboard. 
The  wheels  are  of  the  two- 
bearing,  double-wheel,  overhung 
type,  owing  to  space  limitations, 
one  wheel  at  either  end  of  the 
shaft.  The  penstocks  enter  the 
building  from  the  rear  and  pass 
under  the  floor  to  the  water- 
wheels. The  supply  for  each 
wheel  is  furnished  through  a 
24-in.  cast-steel,  specially  de- 
signed gate  valve  whose  main 
body  is  located  beneath  the  floor 
line.  A  5-in.  bypass  is  provided 
for  each  gate  so  that  by  closing 
the  needle  nozzle  and  opening 
tlie  bypass  the  pressure  is  equal- 
ized around  the  main  gate, 
which  can  then  be  easily  and 
quickly  opened  manually.  The 
main  valve  can  be  controlled, 
however,  from  the  switchboard 
and  opened  by  an  electric  mo- 
tor drive. 

The  power  developed  can  be 
controlled  either  by  deflecting 
the  nozzle  or  by  varying  the 
flow  through  the  nozzle  by  ad- 
justing the  position  of  the 
needle.  The  hydraulic  governor 
is  arranged  for  governing  the 
speed  automatically  by  moving 
the  deflecting  ends  of  the  noz- 
zles, thus  avoiding  water  ham- 
mer. The  wheels  are  9  ft.  10  in. 
in  diameter  and  are  rated  at 
7500  hp  maximum.  The  exciter 
wheels  are  38  in.  in  diam- 
eter and  are  not  provided  with 
automatic  governors,  but  are 
equipped  instead  with  induction 
motors  connected  to  the  same 
shaft  and  rated  at  200  hp.  The 
induction  machines  operate  as 
motors  or  generators,  depend- 
ing on  whether  they  are  run- 
ning below  or  above  synchro- 
nous speed.  The  main  units 
have  Lombard  governors. 

Three  banks  of  three  2333-kw  water-cooled,  oil-insulated 
(icneral  Electric  transformers  are  installed  in  isolated  com- 
jiartments  shut  off  from  the  generator  room  by  steel  cur- 
tains. The  transformers  are  connected  delta-delta  and  step 
up  the  potential  to  55,000  volts  for  transmission  to  Seattle 
and  Tacoma.  Spring  water,  supplemented,  if  necessary, 
by  water  from  the  reservoir,  is  used  for  cooling,  and  the 
oil  chambers  are  piped  to  large  storage  tanks  in  the  base- 
ment. The  switchboard  overlooks  the  generator  room  and 
is  located  at  one  end  of  the  station  on  an  elevated  platform. 

The  general  arrangement  of  the  transformer  and  switch 


house  is  as  follows:  On  the  floor  with  the  main  generators 
are  the  high-tension  transformers.  On  the  floor  above  are 
the  low-tension  disconnecting  switches.  The  busbar  com- 
partments and  low-tension  oil  switches  are  on  the  third 
floor,  the  buses  being  of  copper  bar  supported  on  marble 
slabs  set  on  edge  and  resting  in  turn  on  concrete  slabs 
forming  barriers  between  the  buses.  The  high-tension  dis- 
connecting switches  are  on  the  fourth  floor,  while  the  oil 
switches  are  on  the  floor  above.  Above  the  fifth  floor  are 
the  high-tension  towers  for  the  outgoing  lines. 
/ 


Fig.  22 — Exciter   Units   and   Switchboard,    Electron   Station. 

There  are  two  sets  of  2300-volt  buses,  and  any  generator 
or  transformer  can  be  connected  to  either  one.  Between 
each  generator  and  each  set  of  low-tension  buses  is  a 
motor-operated  oil  switch  with  disconnecting  switches  on 
either  side.  Between  each  set  of  buses  and  each  trans- 
former bank  there  is  also  a  motor-operated  oil  switch  with 
disconnecting  switches  on  either  side,  and  the  same  ar- 
rangement of  oil  switches  and  disconnecting  switches  is 
followed  out  between  the  transformers  and  the  high-tension 
buses.  The  high-tension  buses  are  divided  into  three  sec- 
tions by   switches,   each   bank   of   transformers   being  con- 
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iifctod  to  a  Ciirri'si)C)iitlinj;  srctioii  and  oiu-  line  to  i-acli  nl  ilu-    Pacific    Xorthwcst    and    for    originality    of    dc-si^ii    is 

the  end  sections,      llieie  are  two  ontRoiny  lines,  each  pro  nuicpie  in  piiwer-plant  annals.      The  station  is  hewn  into  the 

tected   by   arresters   bnt    without   choke   coils.      .Static   dis-  solid  rock,  the  ecjuiijuient  being  in  a  cavern  30  ft.  by  40  ft. 

charters,   consisting   of   three   arresters   coiniected    in    star  by  ^00  ft.,  located  270  ft.  below  the  bed  of  the  river.     Kn- 

with  the  neutral  point  grounded,  limit  the  potential  of  tiir  trance  to  the  cavern  is  by  means  of  a  vertical  shaft   10  ft. 

low-tension  winding  to  2500  volts  above  ground.  l)y  27  ft.  in  cross-section.     A  tailrace  tuimcl,  12  ft.  i>y  24  ft. 

The   control    of   the   entire   station    is   possijjle    from    tlu-  and  480  ft.  lonjj,  pierces  the  rock   from  the  cavity  contain- 


Fig.   23 — HIgh-Tension    Transformers,    Electron    Station. 

switchboard.  A  unit  may  be  started  or  stopped,  a  generator 
brought  up  to  speed  and  run  in  parallel  with  another  gen- 
erator or  connected  to  the  buses,  a  transformer  bank  con- 
nected to  either  bus,  and  a  transmission  line  connected  in 
circuit  from  the  switchboard. 

TRANSMISSION    LINES. 

Two  transmission  lines  leave  the  station  and  convey  elec- 
trical energy  at  a  pressure  of  55,000  volts  to  Seattle.  48 
miles  away,  and  to  Tacoma,  32  miles  distant.  Wooden 
poles  45  ft.  long  and  spaced  125  ft.  are  used.  The  circuits 
are  of  No.  4/0  copper  arranged  triangularly,  each  wire 
being  separated  6  ft.  from  the  other.  Porcelain  insulators 
of  both  Locke  and  Thomas  make  are  used  and  are  fitted 
with  metal  pins.  The  wires  are  given  a  third  of  a  turn 
every  4  miles,  and  the  telephone  circuit,  which   is  carried 
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Fig.   24 — Low-Tension    Buses    and    Switches,    Electron    Station. 

on  the  same  poles  7   ft.  below   the  main  circuit,   is   trans- 
posed every  tenth  pole. 

HYDROELECTRIC    DEVELOPMENTS    AT    SN0QU.A.LMIE    FALLS. 

Of  all  the  hydroelectric  developments  of  the  company 
that  at  Snoqualmie  Falls  is  without  doubt  the  most  pic- 
turesque.    It  is  the  pioneer  of  the  high-voltage  systems  of 


Fig.  25 — Transmission   Line  ft-om    Eiev-tion   Station. 

ing  the  generator  equipment  to  the  face  of  the  ledge  just 
below  the  falls.  A  foot-bridge  is  suspended  in  the  tailrace 
by  means  of  which  visitors  may  reach  the  rocks  at  the  foot 
of  the  falls,  whence  the  most  inspiring  view  of  the  plunging 
water  may  be  had.  Snoqualmie  Falls  may  be  reached  over 
the  Northern  Pacific  or  by  automobile  bus  from  Kirkland 
connected  by  ferry  with  Seattle.  The  falls  are  located 
about  25  miles  due  east  from  Seattle,  35  miles  northeast 
from  Tacoma  and  about  as  far  southeast  from  Everett,  to 
all  of  which  cities  the  electrical  energy  is  transmitted. 

Since  the  original  development  was  made  in  1900,  a 
io,ooo-hp  unit  has  been  installed  in  the  cavity,  and  recently 
an  entirely  new  station,  known  as  Station  No.  2,  has  been 
erected  a  short  distance  below  the  falls  on  a  site  free  from 
mist.  This  site,  unlike  the  site  of  the  older  station,  is 
capable  of  enlargement,  its  cost  per  kilowatt  is  less,  and 
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Fig.    26 — 55,000-Volt    Lines    from    Electron    Station. 

from  an  operating  viewpoint  it  is  far  preferable.  The 
difficulties  of  properly  lighting  and  ventilating  a  rocky 
cavern  270  ft.  in  the  e^trth  will  be  appreciated  by  even  the 
novice,  not  to  mention  the  problem  of  finding  first-class 
operators  who  are  willing  to  work  in  such  a  location. 

The    Snoqualmie   River    rises    for   the   most   part   in   the 
Snoqualmie  National  Forest  Reserve  at  the  summit  of  the 
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Cascades,  although  the  river  proper  is  formed  3  miles  above 
the  falls  by  the  confluence  of  three  forks,  the  middle  fork 
being  the  largest.  The  headwaters  of  these  forks  and  some 
of  their  tributaries  find  their  source  in  small  lakes  at  eleva- 
tions of  from  2000  ft.  to  4500  ft.  The  rainfall,  which  is 
twice  that  at  Seattle,  is  heaviest  in  the  winter  months,  and 
by  September  all  of  the  snow  on   the  higher  elevations  is 


and  connects  with  four  2500-111)  I)()i)le  tangential  water- 
wheels.  Each  wheel  is  made  up  of  six  45-in. -diameter 
runners  and  two  needle  regulated  nozzles  act  on  each  run- 
ner. Each  unit  is  direct-connected  to  a  1500-kw,  2oor)- 
volt,  three-phase,  6o-cycle,  300  r.p.m.  Westinghouse  revolv- 
ing-armature alternator. 

The   second  penstock,   which   was   installed   in    1905    (the 


Fig.    27 — Section    Through     Generator    Room     and     Switch     House,        ^'3-   29 — Pressure    Pipes  and    Forebay    House,    Power    House    No.   2, 
Electron     Station.  Snoquaimie    Falls. 


melted  and  the  river  is  at  its  minimum,  averaging  550 
second-ft.  For  a  distance  of  several  miles  above  the  falls 
the  river  flows  smoothly  with  very  little  grade.  At  the 
falls  it  plunges  vertically  downward  a  distance  of  270  ft. 
(almost  half  as  high  again  as  Niagara)  and  after  a  few 
slight  rapids  continues  its  peacefid  course. 

POWER   HOUSE  NO.    I. 

The  first  station  at  Snoquaimie  is  located  near  the  brink 
of  the  falls,  the  subterranean  chamber  mentioned  above 
beginning  at  a  point  about  100  ft.  upstream  and  continuing 


other  having  been  installed  in  1900),  connects  directly  at 
the  bottom  with  a  io,ooo-hp  radial,  inward-flow  Francis 
turbine  built  by  the  Piatt  Iron  Works.  The  unit,  which 
has  a  horizontal  shaft,  spiral  case,  single  66-in.  runner  and 
discharges  axially  into  a  single  draft  tube,  is  direct-con- 
nected to  a  5000-kw,  2000-volt,  three-phase,  6o-cycle,  300 
r.p.m.  Westinghouse  revolving-field  alternator.  The  tur- 
bine is  governed  by  a  Lombard  governor  acting  on  its  gates, 
while  the  tangential  wheels  are  governed  by  a  Lombard 
governor  acting  on  needle  nozzles.  The  exciter  equipment 
comprises   two    125-hp,   300   r.p.m.    Pelton    impulse   wheels, 


Fig.    28 — Map    Showing    the    Location    of    the    Old    and    the    New    Plant   at   Snoquaimie   Falls. 


in  that  direction  about  200  ft.  directly  below  the  riverbed 
and  at  tail-water  level.  An  intake  with  electrically  operated 
gates  is  arranged  at  right  angles  to  the  flow  of  the  river 
and  the  water  drops  to  the  wheels  below  in  two  7.5-ft. 
steel  penstocks  which  pass  down  the  lo-ft.  by  27-ft.  shaft. 
One  penstock  turns  at  right  angles  at  the  bottom  of  the 
shaft  and  extends  horizontally  along  a  bench   in  the  rock 


direct-connected  to  75-kw  generators,  and  one  iio-hp,  2000- 
volt  motor-generator  set.  The  tailrace  extends  the  entire 
length  of  the  cavity  under  the  machinery  room  floor  and 
empties  into  the  tailrace  tunnel.  Between  the  two  pen- 
stocks is  a  small  passenger  elevator  driven  by  a  water- 
wheel  with  independent  supply. 

The  switchboard  is  located  on  a  gallery  at  the  elevator 
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tMul  1)1  the  cavity  ami  the  jooo-volt  cablt-s  arc  brouylit  up 
tlirougli  the  sliaft  to  tlic  trans foriufr  lioiisc  on  the  surface 
of  tl»e  ground.  Tliere  six  2500-kvv  iransfornicrs  raise  the 
potential  to  60,000  volts  for  transmission.  These  trans- 
formers arc  of  VVestinghouse  make.  Recently  lliree  -'917- 
kvv,  0900-volt  to  60,000-volt  Cleiieral  I-Jectric  transformers 
were  instailcil  in  the  transformer  iiouse  for  the  purpose  of 
stepping  up  the  poten- 
tial of  the  energy  sent 
over  f  r  o  m  V  o  \v  e  r 
House  No.  J,  described 
later  in  this  article,  for 
transmission. 

With  the  installation 
of  the  io,ooo-hp  unit, 
all  the  available  space 
in  the  cavity  was  taken 
up,  and  when  later 
more  generating  equip- 
ment became  necessary 
to  take  care  of  the  load 
on  the  system,  then 
owned  and  operated 
by  the  Seattle-Tacoma 
Power  Company,  it  was 
determined  to  erect  a 
separate  station  farther 
down  stream,  rather 
than  enlarge  the  sub- 
terranean chamber.  At 
first  this  cavity  was 
ventilated  by  forcing 
air  down  the  shaft,  a 
process  more  or  less  un- 
satisfactory ;  but  within 


(111-  river  directly  across  from  the  intake  of  the  older  station 
is  the  intake  for  the  newer  development.  A  tunnel  1040  ft. 
long  and  12  ft.  inside  diameter  connects  the  intake  with  an 
n|)rn  forebay  230  ft.  long  and  20  ft.  wide  on  the  brow  of 
I  lie  lull  overlooking  the  station.  The  gatehouse,  intake, 
tunnel  and  forebay  are  designed  for  three  io,ooo-hp  units, 
one  7- ft.  penstock  and  one  unit  being  at  present  installed. 


Fig.  31 — Plan  and   Section   Through   Power  House   No.   1    at   Snoqualmie    Falls. 


recent  years  this  practice  has  been  reversed,  and  the  air  is 
now  drawn  in  through  the  tailrace  tunnel  and  discharged 
up  the  shaft,  which  acts  as  a  chimney. 


Fig.  30 — Transformer  House  and   Intakes  for  Power  Houses  1   and   2  at  Snoqualmie   Falls 


POWER   HOUSE   NO.  2  AT  SNOQUALMIE. 

The  second  station  at  Snoqualmie,  unlike  the  first  sta- 
tion, is  built  at  the  water's  edge,  a  tunnel  connecting  the 
water  above  the  falls  to  an  open  forebay,  whence  a  steel 
penstock  carries  it  down  the  side  of  the  clifT  to  the  water- 
wheel  in  the  station  below.  The  penstock  has  a  length  of 
496  ft.  in  a  vertical  fall  of  255  ft.     On  the  west  bank  of 


A  spillway  30  ft.  wide  is  excavated  from  the  forebay  to  the 
side  of  the  cliff. 

The  station,  which  is  built  of  reinforced  concrete  with 
one  false  end  wall  to  allow  for 
extensions,  covers  an  area  45 
ft.  by  54  ft.  It  houses  one 
ii,ooo-hp  Francis-type,  radial- 
infiow  turbine  with  double  axial 
discharge,  built  by  the  I.  P. 
Morris  Company,  and  a  300-hp 
Doble  impulse  wheel,  the  pipe 
line  for  which  is  tapped  from 
the  main  penstock  just  outside 
the  station  wall.  The  main  unit 
is  direct-connected  to  a  8750-kw, 
6900-volt,  three-phase,  60-cycIe, 
360  r.p.m.  General  Electric  re- 
volving-field generator.  The 
exciter  is  rated  at*  200  kw  and 
besides  being  connected  to  the 
impulse  wheel  is  connected  to  a 
300-hp,  2000-volt,  three-phase 
induction  motor.  A  50-ton 
Niles  crane  spans  the  room  and 
a  gallery  at  one  corner  contains 
the  switchboard  equipment,  be- 
low which  are  the  disconnecting 
switches  for  the  busbars.  Below 
the  main  floor  are  the  elec- 
trically operated  oil  switches, 
field  rheostats  and  transformers 
for  the  induction-motor  circuit.  The  headgates  are  elec- 
trically operated  and  are  controlled  from  a  special  panel  in 
the  power  house. 

Cables  carrying  the  6900-volt  energy  pass  from  the 
power  house  up  the  hill  and  over  to  the  transformer  house 
on  the  opposite  bank  of  the  river,  where  the  potential  is 
stepped  up   and  the  combined   output  of   the  two   stations 
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transmitted  over  two  pole  lines  to  Seattle,  Taconia  and 
towns  en  route  by  three-phase  No.  4/0  seven-strand  alumi- 
num circuits,  and  to  Everett  and  towns  en  route  by  a 
single  three-phase  pole  line  of  No.  4  copper.  The  lines 
are  connected  to  the  high-tension  bus  by  electrically  oper- 
ated, remote-control,  non-automatic  oil  switches.  Alumi- 
num-cell lightning  arresters  are  installed  on  each  line.     The 


deliver  three-phase,  60-cycle  energy  at  a  potential  of  13,800 
volts  when  operating  at  a  normal  speed  of  720  r.p.m.  The 
normal  steam  pressure  is  175  lb.  with  no  deg.  superheat. 
The  boiler-room  is  equipped  with  Stirling  boilers  set  in 
batteries  of  two  with  three  batteries  in  a  row  on  the  4000-kw 
turbine  side  and  four  batteries  in  a  row  on  the  8000-kw 
turl)ine    side    of    the    longitudinal    firing-room    floor.      The 
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Fig.    32 — Equipment    in    Power    House    No.    2   at    Snoqualmie    Falls.        Fig.  34 — Switdiboard   Gallery,   Georgetown   Steam-Turblne  Station. 


Everett  line,  which  is  40  miles  long,  is  spaced  on  a  7-ft. 
triangle,  while  the  lines  to  Seattle  and  Tacoma  are  spaced 
on  9-ft.  by  6-ft.  flat  triangles.  Standard  60,000-volt,  four- 
piece,  brown  porcelain  insulators  are  used  with  malleable 
iron  pins.  The  lines  to  Seattle  are  32  miles  long  and  those 
to  Tacoma  35  and  43  miles  long. 

STEAM-TURBINE    RELAY    STATION    AT    GEORGETOWN. 

Although  all  of  the  electrical  energy  used  in  Seattle  is 
generated  in  hydroelectric  stations,  the  company  has  three 
steam  relay  stations  in  Seattle,  the  largest  and  most  modern 
of  which  is  located  at  Georgetown  on  the  Duwamish  River, 
6  miles  south  of  the  business  section  of  the  city.  There  a 
reinforced-concrete  station,  80  ft.  by  218  ft.  and  68  ft.  high, 
has  been  erected  to  house  12,000  kw  in  two  turbine-driven 


boilers  are  fired  with  oil,  but  provision  has  been  made  to 
permit  coal-conveying  apparatus  to  be  installed  and  the 
storage  bunkers  for  the  coal  are  already  part  of  the  boiler- 
room  equipment.  A  very  complete  storage  and  delivery 
system  has  been  provided  for  handling  the  fuel  oil  supply, 
which  is  delivered  in  tank  cars.  This  system  was  described 
in  detail  in  the  Electrical  World  June  20,  1908.  Steam  to 
operate  each  turbine  is  normally  supplied  by  the  row  of 
boilers  on  the  corresponding  side  of  the  boiler-room,  al- 
though both  units  can  obtain  steam  from  either  side. 

Each  of  the  turbines  is  connected  to  a  Weiss  counter- 
current  barometric  condenser  built  by  the  Southwark  Foun- 
dry &  Machine  Company.  Water  for  condensing  purposes 
is  taken  from  an  intake  on  the  Duwamish  River,  and  the 
overflow  from  the  hot  wells  is  discharged  through  an  8-ft. 


Fig.   33 — Equipment   In    Cavity    Power   House    No.   1    at   Snoqualmie 

Falls. 

units  and  fourteen  500-hp  boilers,  together  with  their 
auxiliary  apparatus,  and  1000  kw  in  motor-generator  sets 
for  supplying  600-volt  energy  for  railway  service.  The 
station  was  built  in  1908  and  has  not  been  used  to  any 
great  extent. 

The  generating  equipment  is  made  up  of  a  4000-kw  and 
an  8000-kw  General  Electric  turbo-alternator  designed  to 


Fig.  35 — High-Tension  Transformers,  Power  House  No.  1,  Snoqual- 
mie    Falls. 

by  12.5-ft.  tunnel  extending  across  the  land  adjacent  to  the 
station  and  emptying  in  the  Duwamish  River  about  200  ft. 
downstream  from  the  intake. 

Excitation  energy  is  supplied  by  a  40-kw  motor-generator 
set,  a  75-kw  engine-driven  set  and  a  120-kw  motor-generator 
set.  All  of  the  exciters  are  on  the  first  floor,  which  is  at 
the  same  level  as  the  operating  floor  around  the  main  units. 
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(  )ii  this  tliior  an-  also  mmiiUfd  two  5iH)-kw  .syiiclii omnis 
motor  >,'riKTator  .sets  toi-diiiK  railway  load.  Ivvo  loo-kw 
traiisfoniKTs  supply  iMicrj^y  at  -'.^)o  volts  for  linlitiii^  cir- 
cuits and  for  small  motors  in  the  station.  Tlie  s\\  itclihoard 
is  located  on  the  thini  j^allery,  anil  on  the  jjallery  ahove  are 
the  motor-operated  switches  on  the  ImkIi  pressnre  connec- 
tions of  the  station.  Lifjlitninj^  arresters,  static  dischar>;cs 
and  outgoinjj  transmission-line  coniu-ctioiis  maUe  up  the 
equipment  on  the  top  k^i'I^tv- 

The    main   generators   and    their    e.xcitirs    are    Cdiitrolled 
from   a    ten-panel    switohhoard   on    the    third    ^,d!rr\,    while 


Fig.    36 — Steam-Turbine    Station    at    Georgetown 

the  substation  equipment  is  controlled  from  a  separate 
eight-panel  board  on  the  same  floor.  A  third  board,  con- 
trolling the  output  of  two  500-k\v  transformers  on  the 
first  floor  feeding  two-phase  energy  for  local  service,  is  also 
located  on  the  third  gallery.  The  13,800-volt  energy  de- 
livered by  the  main  units  is  carried  out  of  the  station  at 
that  potential  to  two  substations  near  the  business  section 
of  the  city  for  local  distribution.  When  the  turbines  are 
not  running  13,800-volt  energy  is  received  from  a  sub- 
station  on  Massachusetts   Street  or   from   a  substation   on 


James  Street  over  either  one  oi  the  two   13,800-volt  lines. 

(;KNKHAT1N<J,    steam    heating    and   SUIISTATION    on    I'OST 
.STREET. 

The  I'ost  .Street  station  is  located  in  the  lieart  of  the 
business  district  and  was  erected  in  1901 -1902.  The  struc- 
ture is  ])ractically  four  stories  high  with  a  basement,  the 
boilers  being  located  on  the  third  lloor,  with  the  coal  bunkers 
overhead.  The  steam  piping  and  ash  hoppers  arc  in  a 
room  directly  beneath  the  boiler-room,  while  the  generators, 
substation    eriuipment    and    switchboard    occupy    the    lower 

door,  which  is  about  8  ft. 
above  the  street  level.  In  the 
basement  are  the  condensing 
apparatus  for  the  engines,  a 
storage  battery  for  the  direct- 
current  three-wire  system  and 
the  necessary  wire  and  cable 
tunnels. 

A  large  steam-heating  load 
is  supplied  from  the  Post 
Street  station,  the  exhaust 
steam  from  the  engines  being 
used  for  that  purpose  when 
the  latter  are  operating.  At 
other  times  the  boiler^  feed 
directly  into  the  heating  mains 
through  a  reducing  valve.  The 
steam-heating  load  extends 
over  a  period  of  nine  months, 
but  at  no  time  are  there  ex- 
treme temperatures  such  as  are 
experienced  in  the  East.  How- 
ever, the  load  is  such  that 
when  the  temperature  is 
lowest  the  maximum  steaming 
capacity  of  six  boilers  is  re- 
quired for  the  steam-heating 
system. 

The  boiler  equipment  com- 
prises six  500-hp  Aultman  & 
Taylor  boilers,  fitted  with 
chain-grate  stokers  and  burn- 
ing bituminous  coal  brought 
from  the  company's  own  mines 
near  Renton,  and  two  500-hp 
boilers  of  the  same  make 
equipped  for  burning  oil.  The 
coal  bunkers  above  the  boiler- 
room  have  capacity  for  ap- 
proximately 400  tons  and  a 
Hunt  conveyor  is  used  to 
elevate  the  fuel  from  the 
street  to  the  bunkers.  The 
coal  is  discharged  from  the 
cars  through  an  opening  in 
the  street,  whence  it  passes 
through  a  crusher  which  dis- 
charges it  onto  the  endless 
chain  of  buckets.  Two  crush- 
ers are  installed,  one  on  either 
side  of  the  station,  the  crusher 
on  the  east  side  being  used  for 
the  coal  delivered  over  the  street-car  system  while  the 
crusher  on  the  west  side  of  the  building  handles  the  coal 
delivered  by  the  railroads. 

The  main  steam-generating  equipment  comprises  two 
i6oo-kw  revolving-field  Westinghouse  generators,  operating 
at  a  speed  of  120  r.p.m.  and  delivering  two-phase,  2200-volt, 
6o-cvcle  energy.  The  units,  which  can  carry  2500  kw 
readily,  are  directly  connected  to  two  twin  double-tandem 
compound  Mcintosh  &  Seymour  engines  rated  at  3880  hp 
at  one-half  cut-ofif.     The   storage   battery  consists   of   i"4 


June  i,  1912. 


ELECTRICAL     WORLD. 


"75 


Electric  Storage  Battery  Company's  cells  and  is  floated  on 
the  bus  of  the  Edison  system  at  all  times,  but  is  never  dis- 
charged except  in  emergencies.  The  normal  discharge  rate 
of  the  battery  is  4800  amp.  There  are  three  end-cell 
switches  for  the  positive  and  three  for  the  negative  side 
of  the  battery,  each  having  thirty-five  points.  Each  switch 
is  provided  with  a  motor  for  remote-control  operation,  and 
they  are  so  arranged  that  the 
motor  of  either  switch  can 
operate  all  three  switches  if 
desired.  By  means  of 
double-throw  knife  switches 
mounted  on  the  switchboard 
two  of  the  end-cell  switches 
may  be  used  on  either  the 
high  or  the  low  bus  of  the 
Edison  system.  Each  of  the 
direct-current  panels  of  the 
250-volt  rotary  converters  is 
also  arranged  so  that  any 
rotary  converter  may  be  used 
on  either  the  high  or  the  low 
bus  for  charging  the  battery. 
The  Hartford  regulators  on 
these  rotaries  have  sufficient 
range  to  admit  of  the  charg- 
ing as  described. 

The  substation  equipment 
consists  of  five  500-kw,  60- 
cycle,  three-phase  Westing- 
house  rotary  converters  of 
1899,  which  supply  energy  to 
the  railway  system  in  the 
business  district;  five  500- 
kw,  250-volt,  two-phase  ro- 
tary converters  feeding 
energy  to  the  direct-current,  three-wire  system,  and  the 
necessary  transformers,  there  being  two  300-kw  trans- 
formers for  each  rotary. 

Double  buses  are  provided  for  the  2200-volt  energy  and 
any  apparatus  may  be  placed  on  either  bus  by  means  of 
selector  switches.  The  generators  and  supply  feeders  are 
equipped  with  800-amp  solenoid-operated  remote-control 
oil  switches  mounted  in  concrete  cells.     The  2200-volt  en- 


tinuing  to  operate  as  a  single-phase  machine,  and  the  knife 
switches  are  thrown  over  to  the  other  bus,  the  other  phase 
being  transferred  in  the  same  manner.  Precaution  is  al- 
ways taken  to  see  that  both  buses  are  in  synchronism  before 
the  transfer  is  made. 

STEAM-GENERATING   AND    HEATING   STATION. 

.'\  steam  relay  station  previously  used  in  connection  with 


Fig.  38 — Main   Units  in   Post  Street  Steam   Station,   Seattle. 


the  Snoqualmie  system  and  for  steam-heating  purposes  is 
located  at  the  corner  of  Western  Avenue  and  Union  Street, 
Seattle.  The  75-ft.  by  150-ft.  brick  structure  there  erected 
contains  four  300-hp  and  three  400-hp  oil-burning  B.  &  W. 
boilers,  a  1500-hp  horizontal  cross-compound  Allis-Chalmers 
engine  direct-connected  to  a  looo-kw,  2200-volt,  two-phase, 
6o-cycle  generator  driven  at  120  r.p.m.,  and  a  300-hp  De 
Laval  steam  turbine  running  at  a  speed  of  900  r.p.m.  and 


Fig.  37 — Boiler  Room   In   Post  Street  Station,   Seattle. 

ergy  for  the  rotary  converters  passes  through  single-phase 
hand-operated  oil  switches  mounted  on  marble  panels  and 
thence  to  the  transformers.  The  secondary  side  of  the 
transformers  connects  directly  to  the  rotaries  without 
: switches.  If  it  becomes  necessary  to  transfer  a  rotary  con- 
iverter  from  one  bus  to  another  while  under  load,  the  oil 
I  switch  of  one  phase  is  opened,  the  rotary  converter  con- 


Fig.    39 — Rotary    Converters    In    Post    Street    Station.    Seattle. 

driving  two  125-volt  Western  Electric  direct-current  ma- 
chines each  rated  at  100  kw  and  feeding  energy  into  the 
lulison  system.  In  addition  there  is  a  500-kw,  250-volt, 
direct-current,  two-phase  Westinghouse  rotary  converter 
for  the  Edison  three-wire  service,  which  is  supplied  with 
alternating-current  energy  from  two  300-kw  transformers. 
A  35-kw  motor-generator  set  supplies  energy  for  e.xcitation. 
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Most  cit'  llu-  rk'Ctrii'al  loiul  on  this  sCitinii  will  hi-  ti;iiis- 
fiTicd  to  the  Union  Street  substation  shortly.  The  steam- 
heating  system  feeds  tlic  upper  seetion  of  tlie  business  dis- 
trict and  is  now  operated  in  conjimctioii  witli  the  steam- 
heating  system   fed   from  the  Post  Street  station. 

IIIC.H-TENSION    TRANSMISSION    SYSTEM. 

Witli    the    consolidation    of    tlic    various    jiroperties    on 


Fig.  40 — Union  Street  Substation,  Seattle. 

April  15,  the  general  system  of  distribution  has  been  some- 
what modified.  The  Snoqualmie  Falls  plant  began  opera- 
tions with  a  transmission  voltage  of  30,000  at  the  gen- 
erating plant  and  transmitted  energy 
over  two  aluminum  lines  to  Seattle  and 
Tacoma,  both  lines  being  on  one  pole 
and  going  direct  from  the  falls  to 
Renton,  where  a  switching  substation 
is  located.  Branching  at  this  point, 
two  lines  continued  south  to  Tacoma 
and  two  north  to  Seattle,  there  being 
only  one  lino  of  poles  for  the  trans- 
mission lines  in  each  case.  This  com- 
pany continued  to  operate  in  this  man- 
ner until  1904,  when  an  additional  pole 
line  was  built  from  the  generating  plant 
to  both  Seattle  and  Tacoma  and  a 
transmission  line  placed  on  each  set  of 
poles.  The  transmission  voltage  re- 
mained at  30,000  volts  until  1909,  when 
new  transforming  apparatus  was  in- 
stalled and  the  line  insulators  changed, 
when  the  transmission  pressure  was  in- 
creased to  55,000  volts.  The  energy  is 
received  in  Seattle  at  a  step-down  sub- 
station located  at  Seventh  Avenue  and 
Jefferson  Street,  about  half  a  mile  from 
the  center  of  the  business  district, 
where  it  is  transformed  to  2200  volts, 
two-phase,  and  13.800  volts,  three- 
phase,  for  local  transmission. 

The  transmission  pressure  from  the  Electron  plant  has 
always  been  55,000  volts  and  energy  was  originally  trans- 
mitted over  two  pole  lines  to  a  switching  station  at  Bluffs, 
where  the  lines  branched,  one  line  going  south  to  Tacoma 
and  the  other  north  to  Seattle.  Energy  from  this  plant  was 
received  in  Seattle  at  a  step-down  substation  located  at  the 
corner  of  Massachusetts  and  Colorado  Streets,  where  it  is 


traiislOrnu'd    to    .'-'oo    volts,    two  phase,    aiul    13,800    volts, 
three-phase,  for  dislribulion  and  local  transmission. 

Since  the  erection  of  liie  White  River  plant  the  trans- 
mission lines  from  I'.lectron  terminate  in  the  White  River 
station  and  two  lines,  consisting  of  Xo.  4/0  stranded  copper, 
transmit   on   wooden   poles  to   Seattle. 

riu'  two  lines  from  the  .Sno(|ualmie  I'alls  plant  which 
lOrnurly  ran  directly  from  Renton  to 
laconia  also  enter  the  White  River 
])Iaiit.  There  are  in  addition  two  trans- 
mission lines  from  White  River  to- 
Station  "A"  of  the  former  Seattle- 
Tacoma  Power  Company  in  Tacoma. 
At  the  present  time  the  White  River 
station  is  the  main  switching  point  for 
the  55,000-volt  transmission  lines. 

1,0CAL   TRANSMISSION    AND   DISTKIliUTION 
IN    SEATTLE. 

The  local  transmission  circuits  for 
the  city  of  Seattle  are  2300  volts,  two- 
phase,  and  13,800  volts,  three-phase. 
The  entire  distribution  with  the  excep- 
tion of  the  250-volt  Edison  three-wire 
system  is  at  2200  volts,  two-phase. 
There  are  eleven  substations  in  Seattle^ 
three  of  which  are  combined  gen- 
erating station  and  substations,  while 
two  others  are  step-down  stations 
transforming  from  55,000  volts  to  the 
tensions  required  for  local  transmis- 
sion and  distribution.  One  of  the  latter 
is  located  at  Seventh  Avenue  and  Jef- 
ferson Street,  with  a  transforming, 
equipment  for  10,000  kw,  and  the  other 

is  located  at  Massachusetts  and  Colorado  Streets,  with  a 

transforming  equipment  for  24,000  kw. 

About   4000   kw   of   the   power   transformed   at    Seventh 


Fig.  41 — Switches  and  Buses,  Union  Street  Substation,  Seattle. 

Avenue  and  Jefferson  Street  is  transmitted  to  the  James 
Street  or  Post  Street  substation  at  2200  volts,  at  which 
point  it  is  either  distributed  for  lighting  and  two-phase 
motor  circuits  or  is  transformed  through  rotary  con- 
verters for  the  railway  and  Edison  three-wire  systems. 
The  rest  of  the  energy  transformed  at  Seventh  Avenue  and 
Jefferson  Street  is  distributed  to  local  consumers. 
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Of  the  power  transformed  at  the  Massachusetts  Street 
substation,  about  800  kw  is  distributed  from  there  for  two- 
phase  motor  circuits  and  175  kw  for  lighting.  Between 
4000  kw  and  5000  kw  is  transmitted  at  2200  volts,  two- 
phase,  to  the  Post  Street  substation,  the  feeders  for  this 
transmission  being  of  500,000-circ.  mil  copper  placed  over- 
head.   In  the  Post  Street  substation  the  energy  is  converted 


I  mile  north  of  the  James  Street  substation.  At  this  point 
selector  switches  are  mounted  in  a  box  on  a  pole,  so  that 
the  North  Seattle  branch  may  be  switched  to  either  line. 

A  single-phase  solid  copper  line  supplies  power  to  the 
West  Seattle  substation,  practically  3  miles  distant  from 
the  Massachusetts  Street  substation.  Between  the  George- 
town substation  and  the  James  Street  substation  is  a   No. 


Fig.    42 — Transformer    and    Switching    Station    at    Renton. 

by  rotary  converters  for  use  on  the  railway  and  Edison 
systems.  Radiating  from  the  Massachusetts  Street  sub- 
station are  five  13,800-volt,  three-phase  transmission  lines 
leading  to  the  substations  located  in  the  various  parts  of 
the  city.  Two  of  these  lines,  consisting  of  No.  4/0  stranded 
copper  on  separate  poles,  supply  energy  to  the  James  Street 
substation,  2  miles  distant.  One  line  of  stranded  aluminum 
equal  to  No.  4/0  copper  connects  with  the  Georgetown 
generating  station  and  substation,  approximately  3^^  miles 
south.  Another  stranded  aluminum  line  of  No.  4/0  copper 
equivalent  supplies  energy  to  the  Union  Street,  North 
Seattle  and  Ballard  substations.  At  a  distance  of  15,600  ft. 
from  Massachusetts  Street,  a  tap  is  taken  from  this  line 
to  the  North  Seattle  substation,  at  which  point  the  size  of 
the  wire  changes  from  No.  4/0  to  No.  2/0  copper  equivalent 
and  continues  from  there  to  the  Ballard  substation,  which 
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Fig.    43 — Tacoma     Substation. 

is  39,600  ft.  distant.  A  No.  2/0,  three-phase,  13,000-volt 
overhead  line  also  connects  the  Ballard  and  Fremont  sub- 
stations. From  the  James  Street  substation  are  two  No.  i/o, 
three-phase,  13.800  volt  lines  on  the  same  poles,  supplying 
the  North  Seattle  and  Fremont  substations.  The  tap  from 
these  lines  for  the  North  Seattle  substation  is  taken  at 
Broadway  and  Republican   Street,  which  is  approximately 


Fig.   44 — IVIotor-Generators    in    James   Street    Substation,    Seattle. 

4/0  three-phase,  13,800-volt  copper  line,  which  is  used 
when  the  steam  turbines  in  the  Georgetown  plant  are  oper- 
ated. The  length  of  this  line  is  6.1  miles.  Between  the 
Post  Street  and  James  Street  substations  is  a  500,000-circ. 
mil,  two-phase  feeder  about  900  ft.  of  which  is  under- 
ground. This  feeder  is  used  for  an  interchange  of  energy 
between  these  stations.  Between  Post  Street  and  Union 
Street  substations  is  a  No.  4/0  overhead  two-phase  feeder, 
which  is  used  for  an  interchange  of  energy  between  the 
respective  stations.  This  feeder  is  being  placed  under- 
ground at  the  present  time  and  its  size  increased  to  500,000 
circ.  mil.  All  of  the  two-phase  supply  feeders  between 
substations  are  equipped  with  two-phase  induction  regu- 
lators, so  as  to  vary  the  load  according  to  requirements. 

EQUIPMENT    OF    SUBSTATIONS. 

Alternating   current    for    lighting   and    two-phase    motor 


Fig.   45 — Switchboard    and    Regulators,    James   Street   Substation. 

circuits  is  distributed  to  consumers  from  all  substations 
except  those  at  Fremont  and  West  Seattle  and  that  on 
Union  Street.  The  Fremont  and  West  Seattle  substations 
supply  energy  through  motor-generators  to  the  railway  sys- 
tem exclusively,  while  the  Union  Street  substation  supplies 
energy  through  motor-generators  exclusively  to  the  Edison- 
three-wire  system.     The  standard  current-carrying  capacity 


1 1:» 


l:  L  I'.  CI  K  I  CA  1.     W  ()  K  L  1) 


Vol..  59,   No.  22. 


*if  JJ(H)-vi)lt  feeders  for  lij^luiiiy  .service  is  jod  amp  and  fur 
iwo-plia.sc  motor  feeders  the  power  transmitted  is  looo  kw. 
(.onnected  to  the  Massacluisetts  Street  substation  at  the 
present  time  are  two  two-phase  motor  circuits  and  one 
single-phase  lighting  circuit.  The  lighting  circuit  is 
c'quipped  with  a  regulator  which  will  shortly  !)e  replaced 
witli  an   automatic   induction   regidator. 

M.VSSACilUSKTTS    STKKKT    SUItSTATION 

The  substation  located  on  Massachusetts  Street  is  the 
."^cattle  terminus  of  tiie  lines  coming  from  the  I'.lectron  and 
White  River  station,  by  way  of  tlic  latter,  and  is  on  that 
account  the  most  important  substation  of  the  system.  The 
two  55,oo(^-volt  lines,  made  up  of  No.  4/0  copper  on  wooden 
poles  with  the  wires  arranged  on  a  6-ft.  triangle,  enter  the 
station  through  the  roof,  where  aluminum-cell  lightning 
arresters  are  provided.  The  transforming  equipment  pro- 
vided comprises  two  io,ooo-kw,  three-phase,  dclta-to-delta 
transformers  which  step  down  the  potential  of  the  incoming 
circuit  from  50,000  volts  to  13.800  volts,  and  one  4000-kw 
bank  of  transformers  which  steps  down  the  potential  from 
50,000  volts,  three-phase,  to  2300  volts,  two-phase. 

The  disconnecting  switches  and  buses  for  the  incoming 
liigh-tension  lines  are  a-rranged  on  wooden  frames,  the 
circuits  being  protected  with  18-32  varnish  cambric  insula- 
tion where  there  is  any  probability  of  operators  coming  in 
contact  with  them.  There  are  two  buses  provided.  Four 
5(),ooo-volt  oil  switches  are  installed,  two  of  which  act  as 
both  transformer  and  line  switches,  another  being  employed 
as  a  bus  junction  switch,  and  the  fourth  being  used  on  the 
three-phase  to  two-phase  transformer  bank,  which  is  ar- 
ranged to  be  switched  to  either  bus  by  selector  switches. 
All  of  the  13,000-volt  buses  and  disconnecting  switches  are 
mounted  in  reinforced-concrete  cells.  There  is  a  double 
13,000-volt  bus,  and  each  of  the  five  13,000-volt  lines  ra- 
diating from  the  station  is  equipped  with  an  oil  switch 
mounted  in  a  cell. 

The  220G-volt  buses  are  in  the  basement,  and  a  remote- 
control  oil  switch  is  connected  between  the  two-phase  bank 


under  which  the  transformers  can  l)i'   wiieeled  in  case  re- 
pairs are  tiecessary. 

JEFFERSON    STKEET    SUUSTATION. 

The  substation  located  at  Seventh  and  Jefferson   Streets 
is  the  termiiHis  of  the  lines  from  Snoqualmie   l-'alls,  besides 


Fig.  46 — Switch   Room,  James  Street  Substation,  Seattle. 

and  bus,  besides  one  on  each  of  the  two-phase  feeders  sup- 
plying the  Post  Street  substation.  The  water  from  the 
transformers  is  cooled  in  a  surface  condenser,  salt  water 
from  the  bay  being  pumped  through  the  condenser  tubes, 
on  the  other  side  of  which  is  the  fresh  water  from  the 
transformers.     There  is  a  25-ton  hoist  outside  the  building 


Fig.     47 — HIgh-Tenslon     Circuits     In     Massachusetts     Street     Sub- 
station,  Seattle. 

containing  rotary-converters  for  railway  load.  Two  50,000- 
volt  lines  enter  the  building  and  twelve  2200-volt,  two- 
phase  distribution  circuits  leave  it,  in  addition  to  two  2200- 
volt,  two-phase  trunk  lines,  one  of  which  goes  to  the  James 
Street  substation  and  the  other  to  both  the  Post  and  James 
Street  substations.  The  equipment  installed  comprises  two 
2500-kw,  50,000  to  2300-volt  Westinghouse  three-phase  to 
two-phase  transformer  banks;  two  2500-kw,  50,000  to 
13,800-2300-voIt,  three-phase  to  two-phase  transformer 
banks ;  four  500-kw,  2200  to  12,500-volt,  two-phase  to  three- 
phase  transformer  banks;  one  500-kw,  600-volt,  three-phase 
rotary;  two  500-kw,  600-volt,  two-phase  rotaries;  one  500- 
kw  General  Electric  two-phase,  2300-volt  automatically 
operated  induction  regulator,  and  2600  kw  in  transformers 
for  the  rotaries. 

JAMES    STREET    SUBSTATION. 

The  James  Street  substation  occupies  the  north  end  of  a 
building  that  was  built  about  the  year  1890  as  a  carhouse 
and  generating  station  for  the  Union  Trunk  Line.  The 
part  of  the  original  building  occupied  by  the  substation  at 
the  present  time  has  been  partitioned  off  from  the  main 
part  of  the  building  by  reinforced-concrete  and  tiled  walls, 
which  renders  the  space  occupied  by  the  electrical  equip- 
ment practically  fireproof. 

The  equipment  in  this  station  consists  of  two  looo-kw, 
600-volt  generators  for  railway  service,  each  direct-con- 
nected to  13,800-volt  synchronous  motors,  and  two  500-kw, 
600-volt  railway  generators  connected  to  13,800-volt  motors. 
The  energy  from  these  machines  is  distributed  to  the  rail- 
way system  through  nine  feeder  panels,  seven  of  which  are 
of  1200-amp  capacity,  the  other  two  being  of  2000-amp 
capacity.  There  are  seven  alternating-current  lighting 
feeders  for  supplying  service  to  the  residential  district,  six 
of  which  are  equipped  with  a  200-amp  automatic  regulator. 
There  is  one  two-phase  motor  circuit,  and  two-phase  energy 
is  also  supplied  from  this  station  at  2200  volts  to  the  Madi- 
son Street  cable  substation  for  operating  the  motor  that 
drives  the  cable.  A  13,800-volt,  three-phase  feeder  from 
this  station  supplies  energy  to  a  motor  in  the  Yesler  Way 
cable  substation  for  driving  the  Yesler  Way  cable.  The 
James  Street  cable  line  has  its  cable  machinery  located  in 
this  station  and  is  also  driven  by  a  two-phase  variable- 
speed  induction  motor,  which  obtains  its  power  from  the 
2200-volt    bus.     There    are    four    looo-kw    air-blast   trans- 
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formers  stepping  down  the  potential  from  13,200  volts  to 
2200  volts.  The  energy  from  these  is  used  as  occasion 
requires  for  the  distribution  circuits  from  this  station  or 
transmitted  to  the  Post  Street  and  Seventh  Avenue  and 
Jefferson  Street  substations.  Occasionally  these  substations 
will   supply  the  James   Street   substation   with   energy,   and 


Fig.    48 — Motor-Generators    and    Switchboard,    North    Seattle    Sub- 
station. 

at  other  times  the  James  Street  substation  will  supply  them 
with  2200-volt  energy  as  conditions  require. 

The  switch  room  is  located  above  the  generating  room 
and  control  panels.  The  two  13,800-volt  lines  from  the 
Massachusetts  Street  substation  enter  this  switch  room 
through  a  wire  tower  on  the  northeast  corner  of  the  sta- 
tion, pass  through  General  Electric  oil  switches  and  con- 
nect to  double  buses  by  means  of  selector  switches.  The 
two  13,000-volt  lines  supplying  energy  to  the  Fremont  and 
North  Seattle  substations  are  taken  from  the  13,000-volt 
bus  in  this  substation  through  an  oil  switch,  whence  they 
may  be  separated  by  disconnecting  switches.  They  also 
leave  this  station  by  the  same  wire  tower  that  the  lines 
from  the  Massachusetts  Street  substation  enter.  The 
13,800-volt  line  from  the  Georgetown  substation  is  brought 
in  through  a  large  three-conductor,  lead-covered  cable  di- 
rect from  the  fixture  pole  at  the  southeast  corner  of  the 
building.  The  13,000-volt  feeder  supplying  energy  to  the 
Yesler  Way  cable  substation  is  taken  out  through  a  13,000- 
volt  three-conductor,  lead-covered  cable. 

With  the  exception  of  the  Massachusetts  Street  substa- 
tion, the  James  Street  substation  is  the  most  important  as 
a  general  distribution  center  for  the  2200-volt  and  13,000- 
volt  systems. 

NORTH    SEATTLE    SUliSTATION. 

The  North  Seattle  substation  is  situated  at  the  corner  of 
Taylor  Avenue  and  Republican  Street  and  consists  of  a 
two-story  reinforced-concrete  building.  This  building  was 
erected  in  1907  and  ample  space  was  provided  for  addi- 
tional equipment.  The  machine-room  floor  of  the  present 
building  has  space  for  three  looo-kw  motor-generator  sets 
and  six  looo-kw  single-phase  air-blast  transformers.  The 
present  equipment  consists  of  two  lOoo-kw  motor-generator 
sets  for  supplying  energy  to  the  railway  system  at  600  volts. 
The  generators  are  direct-connected  to  13,800-volt  syn- 
chronous motors.  There  is  one  bank  of  air-blast  trans- 
formers, consisting  of  two  looo-kw  units  transforming  from 
13,200  volts,  three-phase,  to  2200  volts,  two-phase.  All 
switchboard  apparatus  and  control  panels  are  located  on 
the  machine-room  floor.  The  oil  switches,  buses,  starting 
compensators  and  automatic  regulators  for  lighting  feeders 
are  located  in  the  basement.  The  energy  for  this  station 
is  obtained  from  two  13,800-volt  lines,  one  of  which  is  con- 
trolled from  the  Tames  Street  substation  and  the  other  from 


the  iMassaclnjsetts  Street  substation.  Double  buses  are  pro- 
vided for  the  13,000-voll  system  and  all  apparatus  is  ar- 
ranged to  be  supplied  from  either  bus.  The  13,000-volt 
lines  enter  the  station  through  a  wire  tower  and  all  dis- 
tribution and  railway  feeder  circuits  are  taken  out  of  the 
building  through  the  same  tower.  At  the  present  time 
there  are  three  200-amp  single-phase  lighting  circuits 
equipped  with  automatic  induction  regulators  and  one 
jooo-kw,  two-phase  motor  circuit.  The  distribution  of  en- 
ergy to  the  railway  system  is  controlled  through  six  railway 
feeder  panels,  each  of  1 200-amp  capacity,  the  feeder  copper 
being  1,000,000  circ.  mil  between  the  switchboard  panel 
and  the  outlet  of  the  building,  where  the  circuits  are  tapped 
on  to  500,000-circ.  mil  cables  run  overhead. 

UNION    STREET    SUBSTATION. 

The  Union  Street  substation  is  located  at  the  corner  of 
Union  and  Post  Streets,  very  close  to  the  heart  of  the  retail 
business  district.  It  was  erected  in  1907  to  take  care  of  the 
rapidly  increasing  load  on  the  Edison  three-wire  system. 
Previous  to  the  erection  of  this  station  the  Edison  three- 
wire  system  was  supplied  through  rotary  converters  located 
in  the  Post  Street  station,  about  2000  ft.  south  of  the  Union 
Street  station.  The  rotaries  receive  their  alternating-cur- 
rent supply  from  the  Electron  water-power  plant  and  two 
steam-driven  generating  units,  located  in  the  Post  Street 
station.  There  is  also  in  the  Post  Street  station  a  storage 
battery  with  a  discharge  capacity  of  1300  kw  for  one  hour, 
which  was  installed  in  1903.  The  storage-battery  and  the 
steam-generating  units  afforded  a  most  excellent  relay  and 
emergency  supply  in  case  of  trouble  with  the  transmission 
lines  or  the  water-power  plant,  which  was  ample  until  1907. 

In  that  year  it  was  necessary  to  install  additional  equip- 
ment, and  the  property  on  which  the  Union  Street  substa- 
tion now  stands  was  purchased,  the  lot  being  120  ft.  square. 
Ample  ground  was  obtained  to  install  all  the  equipment  it 
was  thought  would  ever  be  necessary  at  that  location.  A 
building  45  ft.  wide  by  100  ft.  long  and  four  stories  high 
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Fig.   49 — Lightning   Arresters    in    IVIassachusetts   Street   Substation, 
Seattle. 

was  planned,  with  the  idea  of  installing  two  storage  bat- 
teries of  the  same  rating  as  the  one  in  the  Post  Street  sta- 
tion and  5000  kw  in  motor-generator  sets.  Only  two-thirds 
of  the  building  was  erected  in  1907,  and  1000  kw  in  motor- 
generator  sets  was  installed,  in  two  500-kw  units.  The 
building   is   a   reinforced-concrete   structure,   arranged    for 
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balterics  dm  the  two  lower  lloors,  the  oil-switcli  and  rheostat 
room  occupying  tlie  third  ilotJr,  while  the  motor-generators 
and  direct-current  switchhoards  are  on  the  fourth  floor. 
In  1911  an  additional  looo-kw  motor-generator  unit  wa.s 
in.stalled  to  take  care  of  the  increasing  load.  Late  in  the 
fall  of  igii  the  consolidation  of  the  Seattle  I''lectric  Com- 
pany with  the  Seattlc-Taconia  Power  Company  was 
eflVcted,  and  question  inunediately  arose  as  to  what  dis- 
position should  l)e  made  of  the  services  in  the  business 
district  supplied  with  alternating  current  by  the  Sealtle- 
Tacoma  Lower  Company.  The  (picstion  of  continuing  to 
supply  customers  of  the  latter  company  with  alternating 
current  and  placing  the  wires  underground  in  the  business 
district  was  considered.  This  would  have  made  it  necessary 
to  maintain  two  separate  underground  systems,  supplying 
customers  in  the  same  territory,  with  the  rather  doubtful 
condition  that  the  customers  supplied  from  the  alternating- 
current  system  would  have  a  less  reliable  source  of  supply 
than  was  afforded  with  the  Edison  three-wire  system  and 
its  storage-battery  auxiliary.  To  have  maintained  the  two 
separate  systems  in  the  same  district,  both  supplied  by  the 
same  company,  the  alternating-current  system  dependent 
entirely  on  the  transmission  lines  and  water-power  plant, 
while  the  Edison  system  was  amply  taken  care  of  with  a 
storage-battery  auxiliary  and  steam-generating  units,  would 
have  been  rather  a  doubtful  policy.     The  matter  was  care- 
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Fig.    50 — Switch    Room,    Substation    at    North    Seattle. 

fully  considered  from  all  viewpoints  and  it  was  decided  to 
transfer  the  customers  of  the  Seattle-Tacoma  Power  Com- 
pany to  the  existing  Edison  three-wire  system.  The  amount 
of  load  to  be  transferred  was  approximately  3000  k\v, 
which  involved  a  corresponding  increase  in  the  existing 
Edison  three-wire  system,  both  in  station  equipment  and 
underground  feeders  and  mains.  It  was  decided  to  complete 
the  building  at  the  Union  Street  substation  in  accordance 
with  the  plans  of  1907  and  install  two  1500-kw  motor- 
generator  sets  and  a  storage  battery  with  an  hour  rate  of 
discharge  of  2600  kw. 

The  present  alternating-current  supply  for  the  station  is 
obtained  from  a  No.  4-0,  13,800-volt,  three-phase  feeder 
from  the  Massachusetts  Street  station  and  from  a  No.  4-0, 
tw^o-phase,  2200-volt  feeder  from  the  Post  Street  station, 
the  13,800  and  2200-volt  feeders  being  paralleled  through  a 
20oo-kw  transformer  bank,  T-connected.  The  increase  now 
being  made  in  the  Union  Street  station  has  made  it  neces- 
sary to  increase  the  alternating-current  supply,  and  an 
additional  13,800-volt  feeder  is  being  installed.  This  feeder 
obtains  its  energy  from  the  substation  at  Seventh  and  Jef- 
ferson Streets,  which  is  the  main  transforming  station  for 
Seattle  of  what  was  formerly  the  Seattle-Tacoma  Power 
Company.  Thus  the  two  transmission  lines  from  Snoqual- 
mie  Falls  station  to  the  Seventh  and  Jefferson  Avenue  sub- 
station  and   the    two   transmission    lines    from   the    White 


Kivcr  station  to  Massachusetts  Street  eventually  send  en- 
ergy to  Union  Street.  In  addition,  there  is  a  two-phase, 
2200-volt  feeder  from  the  Post  Street  station,  where  steam- 
generating  units  arc  installed. 

The  changes  and  additions  to  the  Union  .Street  station  are 
being  made  at  a  cost  of  approximately  $225,o(jo,  all  of  which 
is  to  insure  continuity  of  service  in  the  business  district. 
The  motor-generators  and  direct-current  switchboards  will 
be  supi)lied  by  the  VVestinghouse  I'dectric  &  Manufacturing 
Company  and  the  alternating-current  switchboard  apparatus 
by  the  General  Electric  C^ompany.  The  st(jrage  battery, 
which  it  is  said  will  be  the  third  largest  in  the  country,  will 
be  supplied  by  the  Gould  Storage  Battery  Company. 

FREMONT  SUBSTATION. 

The  h'remont  substation  was  built  in  the  fall  of  1902  to 
take  care  of  the  rapidly  increasing  railway  and  lighting 
load  in  the  north  end  of  the  city.  The  present  equipment 
consists  of  two  looo-kw  motor-generator  sets  for  supplying 
energy  to  the  railroad  system.  A  good  deal  of  the  lighting 
and  motor  load  was  formerly  handled  from  this  substation, 
but  the  erection  of  substations  in  other  locations  has  made 
it  desirable  to  transfer  that  business  to  them. 

Three  13,000-volt,  three-phase  lines  supply  the  necessary 
energy.  Two  of  these  are  controlled  from  the  James  Street 
substation  by  means  of  one  oil  switch  for  the  two  lines, 
and  the  same  method  of  control  for  these  two  lines  is  used 
in  the  Fremont  substation,  selector  switches  being  used  to 
separate  the  lines  when  desired.  The  other  13,000-volt  line 
is  controlled  from  the  Ballard  substation  and  in  fact  forms 
a  tie  line  between  the  Fremont  and  Ballard  substations. 
The  line  from  Ballard  terminates  on  the  fixture  pole  at  the 
station,  where  it  enters  a  three-conductor,  lead-covered 
cable,  which  is  carried  down  the  pole  and  underground  into 
the  station,  where  it  passes  through  the  necessary  discon- 
necting oil  and  selector  switches,  to  be  used  on  the  double 
bus. 

BALLARD    SUBSTATION. 

The  Ballard  substation  was  built  in  the  fall  of  1909  and 
is  a  brick  building  with  a  row  of  reiuforced-concrete  col- 
umns about  midway  its  length  to  support  the  oil-switch 
gallery,  traveling  crane  and  roof.  The  oil  switches  are 
mounted  in  concrete  cell  work,  while  the  buses  are  open 
and  mounted  directly  above  the  oil  switches  on  channel 
and  angle-iron  framework.  Energy  at  13,200  volts,  three- 
phase,  is  obtained  over  a  line  from  the  Massachusetts  Street 
substation  and  the  tie  line  previously  mentioned  between 
the  Fremont  and  Ballard  substations.  A  13,000-volt  line  is 
taken  from  this  substation  for  supplying  the  Halls  Lake 
substation,  10.45  miles  north  of  the  Ballard  station,  on  the 
Seattle-Everett  Interurban  line.  All  wires  are  taken  into 
this  substation  underground.  They  terminate  on  the  fixture 
poles,  where  they  enter  lead-covered  cables  and  are  taken 
down  the  poles  in  iron  pipes  into  the  underground  ducts. 

The  equipment  of  this  substation  at  the  present  time  con- 
sists of  one  looo-kw  and  one  500-kw  motor-generator  set 
for  railway  service.  There  are  three  single-phase  lighting 
circuits,  two  of  which  are  equipped  with  200-amp  auto- 
matic induction  regulators,  the  other  circuit  being  equipped 
with  a  hand-operated  General  Electric  regulator;  one  two- 
phase,  2200-volt  motor  circuit,  and  one  bank  of  2000-kw, 
13,000-volt,  three-phase,  to  2200-volt,  two-phase,  air-blast 
transformers.  Double  buses  are  provided  for  the  13,000- 
volt  supply  and  all  apparatus  is  arranged  to  be  switched  to 
either  bus  by  the  means  of  selector  switches.  Only  a  single 
bus  is  provided  for  the  2200-volt  system  at  this  time,  but 
space  is  left  for  an'  additional  bus.  All  apparatus  is 
equipped  with  oil  switches,  mounted  in  concrete  cell  work. 

WEST   SEATTLE   SUBSTATION. 

The  West  Seattle  substation  was  built  in  1907  and  is 
strictly  a  railway  substation.  The  voltage  of  the  supply 
which  is  obtained  from  the  Massachusetts  Street  substation 
is    13,200.      The    equipment    at    the    present    time    consists 
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i)f  one  500-kw  syiicliroiious  inutor-ycncralur  .set  ami  twu 
^^ou-kw  inotor-gciKTator  .sets.  A  1000  kw  bank  of  tran.s- 
former.s  con.sistiny  of  two  5oo-k\v  units  is  used  to  trans- 
form  from  i^^.Soo  volts  to  jjoo  volts.  The  wires  are 
brou^lit  into  this  substation  overlicad  through  a  wire  tower. 
Only  one  13.000-volt  bus  is  installed  at  the  present  time, 
but  provision  has  been  ntaile  for  a  double  bus  when  it 
becomes  necessary  to  install  it.  The  500-kw  unit  and  its 
starting  compensator  are  equipped  with  solenoid-operated 
General  h'lectric  remote-control  oil  switches  mounted  in 
concrete  cell  work.  The  300-kw  units  arc  controlled  by  oil 
switches  mounted  on  the  switchboard  panels.  ICach  of  tiie 
300-kw  units  has  its  own  starting  compensator  and  is  also 
provided  with  a  direct-current  starting  box. 

GENERAL    SYSTEM    OF    DISTRIBUTION. 

Some  of  the  main  features  of  the  stations  and  substations 
are  as  follows :  Synchronous  motor-generator  sets  are  used 
almost  exclusively  in  converting  from  alternating  current 
to  direct  current.  Double  buses  are  provided  for  both 
13,800-volt  and  2200-volt  systems  in  all  stations  having 
more  than  one  line  supplying  thenu 

All  motor-generators  are  equipped  with  direct-current 
starting  boxes  and  alternating-current  compensators.  At 
least  two  supply  lines  feed  all  substations  in  the  city,  except 
the  one  located  at  West  Seattle.  Ordinarily  the  13,800-volt 
lines  are  not  paralleled  at  any  of  the  substations  except  for 
the  purpose  of  transferring  load  or  to  meet  emergencies 
when  some  line  or  apparatus  may  be  out  of  commission. 

The  operation  is  controlled  by  a  load  dispatcher,  who  is 
located  in  an  office  adjoining  that  of  the  superintendent  of 
operation.  All  orders  for  cutting  in  or  out  lines  or  appa- 
ratus or  shifting  loads  are  given  by  the  load  dispatcher. 
The  most  important  substations  and  generating  stations 
have  two  telephone  lines  to  the  load  dispatcher's  office. 

SUBSTATIONS    OUTSIDE    OF    SEATTLE. 

While  the  foregoing  are  the  principal  substations  devoted 
to  the  light  and  power  business  of  the  Puget  Sound  Trac- 
tion, Light  &  Power  Company  in  Seattle,  it  by  no  means 
limits  the  number  of  substations  supplied  from  the  trans- 
mission systems.  Limitations  of  space,  however,  preclude 
the  possibility  of  describing  these  in  any  detail.  Energy 
from  the  hydroelectric  stations  described  is  transmitted  to 
Tacoma  and  Everett,  in  both  of  which  cities  substations 
and  steam  relay  stations  are  installed.  Most  of  the  sub- 
stations are  connected  to  the  Snoqualmie  system.  The 
Tacoma  substation  of  the  Snoqualmie  system  has  installed 
two  2500-kw,  50,000-2300-volt  (three-phase  to  two-phase) 
transformers;  two  2500-kw,  50,000-13, 800-2300-volt  (three- 
phase  to  two-phase)  transformers;  three  looo-kw,  50,000- 
27,600-volt  (three-phase  to  three-phase)  transformers;  one 
500-kw,  600-volt  rotary  w-ith  two  300-kw  transformers,  and 
a  500-kw  Westinghouse  two-phase,  2300-volt  automatic  in- 
duction regulator.  In  the  Everett  substation  there  are  in- 
stalled two  looo-kw,  50,000-13,800-2300-volt  (three-phase 
to  two-phase)  transformers  and  a  fifty-light  6.6-amp  con- 
stant-current transformer.    There  are  two  other  substations 


Ml  J  acoma  owned  by  the  Puget  Sound  Traction,  Light  & 
Power  t  ompany  which  have  steam-generating  apparatus, 
in  addition  to  a  new  substation  now  being  built  by  the  city 
for  its  municipal  system.  At  present  Tacoma  purchases  its 
energy  from  the  Puget  Sound  Traction,  Light  &  Power 
Company.  There  are  in  Everett  also  a  steam  station  with 
substation  equipment  and  a  substation  owned  by  the  Puget 
Sound  Traction,  Light  h  Power  t'ompany.  These  stations 
were  ojjcrated  independently  of  the  SiHKiualmic  system  be- 
fore the  consolidation.  Substations  are  also  located  at 
Sunnier  and  Puyallup. 

Other  substations  are  maintained  at  Kenton,  1500  kw ; 
Issaquah,  100  kw;  Snohomish,  500  kw ;  Columbia  City 
(railway),  800  kw  in  rotaries  with  transformers;  Columbia, 
200  kw;  Deimy  Kenton  Clay  Works,  near  Renton,  1200  kw; 
North  End  Water  Company,  Tacoma,  300  kw ;  Tacoma 
Smelting  &  Refining  Company,  Point  Defiance,  3330  kw; 
Tacoma   ])uniping  station,    1500  kw,  and  Auburn,   100  kw. 

SEATTLE    ORGANIZATION. 

The  consolidation  of  the  various  properties  necessarily 
resulted  in  some  changes  in  the  personnel  of  the  local 
organization  in  Seattle.  Mr.  H.  T.  Edgar,  formerly  man- 
ager of  the  Seattle  Electric  Company,  is  now  the  manager 
of  the  Seattle  division  of  the  Puget  Sound  Traction,  Light 
&  Power  Company.  The  superintendent  of  light  and  power 
is  Mr.  W.  J.  Grambs,  formerly  of  the  Seattle  Electric 
Company.  Mr.  G.  E.  Quinaii  is  operating  superintendent, 
Mr.  S.  C.  Lindsay  is  electrical  engineer,  Mr.  C.  R.  Collins 
is  superintendent  of  distribution,  and  Mr.  W.  J.  Santmyer 
is  engineer  of  the  steam  and  steam-heating  stations.  The 
superintendent  of  water-power  is  Mr.  John  Harisberger, 
formerly  general  superintendent  of  the  Seattle-Tacoma 
Power  Company.  The  superintendent  of  transmission  lines 
outside  of  the  city  is  Mr.  Magnus  T.  Crawford,  and  Mr. 
R.  E.  Thatcher  is  head  of  the  department  of  services  and 
installations.  The  sales  manager  of  the  company  is  Mr. 
Morton  Ramsdell.  formerly  manager  of  the  Seattle- 
Tacoma  Power  Company.  The  latter  company,  it  might  be 
mentioned,  was  a  consolidation  of  the  Tacoma  Cataract 
Company,  Snoqualmie  Falls  Power  Company,  Seattle 
Cataract  Company  and  the  Mutual  Light  &  Heat  Company. 
It  also  controlled  the  Diamond  Ice  &  Storage  Company. 
The  former  Seattle  Electric  Company  owned  the  capital 
stock  of  the  Puget  Sound  Power  Company  and  of  the 
Seattle-Everett  Traction  Company.  The  Puget  Sound 
Power  Company  owned  in  turn  the  station  at  Electron,  on 
the  Puyallup  River,  while  the  Seattle-Everett  Traction 
Company  owned  the  capital  stock  of  the  Puget  Sound 
International  Railway  &  Power  Company,  lessee  of  the 
Everett  Railway,  Light  &  Water  Company.  The  controlling 
interest  in  the  Seattle  Electric  Company  and  in  the  Seattle- 
Tacoma  Power  Company  was  owned  by  the  Pacific  Coast 
Power  Company,  which  built  the  station  on  the  White 
River.  All  of  these  various  properties,  etc.,  are  now  con- 
solidated in  the  Puget  Sound  Traction,  Light  &  Power 
Company,  as  mentioned  in  the  beginning  of  this  article. 


THE  MUNICIPAL  PLANT  AT  SEATTLE. 


11,000-kw  Hydroelectric  Development  on  Cedar  River  and  Auxiliary  1500-kw 

Water-Power  Station  in  Seattle. 


Energy  Transmitted   39  Miles   at  60,000  Volts  to  Seattle — Distribution   System  and    Extensive  Orna- 
mental Street-Lighting  Equipment — Two-Phase,  Five-Wire  System  Employed — 
One  Suburb  Lighted  from  Single  Wire. 


=^  OR  the  lighting  of  the  city  of  Seattle  a  large 
system  has  been  built,  comprising  a  hydro- 
electric generating  station  on  the  Cedar 
River,  39  miles  outside  the  city ;  two  60,000- 
volt  transmission  lines,  an  auxiliary  water- 
power  station  in  Seattle  using  water  from 
the  city  reservoir,  and  an  extensive  city 
distribution  system  serving  approximately 
20,000  customers  and  supplying  energy  for 
street  lighting.  With  the  exception  of  a  small  amount  of 
direct-current  energy  in  the  business  district  of  the  city  for 
elevator  motors,  all  the  rest  of  the  system  is  supplied  with 
alternating-current  energy. 

Cedar  Lake,  which  is  used  as  a  reservoir,  is  situated  just 
west  of  the  crest  of  the  Cascade  Mountains  and  about  43 
miles  southeast  of  Seattle.  The  tributary  watershed,  79 
square  miles  in  area,  is  extremely  rough  and  mountainous 
and  is  covered  with  a  dense  growth  of  fir  and  hemlock  tim- 
ber. Precipitation  over  this  area  is  very  heavy,  amounting 
to  no  in.  a  year  at  the  lake  level,  and  probably  much  more 
on  the  surrounding  mountains.  Careful  records  of  run-off 
are  kept,  use  being  made  of  the  dam  spillway  as  a  weir  and 
water  elevations  being  noted  daily.  The  flow  averages 
about  400  cu.  ft.  per  second  and  is  made  unusually  steady 
from  the  fact  that  the  melting  snow  and  ice  on  the  mountain 
feeds  the  stream  during  June,  July  and  August.  The  present 
dam.  built  of  timber  cribs  filled  with  rock,  is  located  three- 
fourths  of  a  mile  below  the  natural  outlet  of  the  lake  and 
raises  its  level  18  ft.,  impounding  about  1,000,000,000  cu.  ft. 
of  water.  The  spillway  is  in  the  center  of  the  dam,  and  the 
control  gates  for  the  penstocks  arc  placed  in  one  wing, 
which  also  carries  intake  screens  made  up  of  wooden  bars. 
In  order  to  develop  the  full  power  of  the  site,  water 
storage  is  necessary;  and  to  that  end  a  concrete  dam.  215  ft. 
high  and  720  ft.  long,  is  now  in  process  of  construction  at 
a  point  254  miles  below  the  lake  outlet.  This  dam  when 
completed  will  raise  the  lake  level  an  additional  58  ft.,  in- 
crease its  area  from  i.gi  to  5.23  square  miles  and  render 
60.000  hp  available  at  the  waterwheels. 


From  the  present  dam  two  penstocks,  one  68  in.  and  the 
other  49  in.  in  diameter,  convey  the  water  to  the  power 
house,  3^  miles  distant  and  610  ft.  lower  in  elevation. 
These  pipes  are  of  wood-stave  construction  for  a  distance 
of  15,600  ft.,  and  from  this  point  to  the  power  house,  1000 
ft.,  riveted  steel  is  used.  The  larger  pipe  divides  through 
a  Y  and  connects  to  two  48-in.  steel  pipes.  Both  penstocks 
are  covered  throughout  with  18  in.  of  earth  and  the  steel 
portions  are  anchored  at  short  intervals  in  heavy  blocks 
of  concrete.  Many  engineering  difficulties  were  met  in  lay- 
ing the  penstocks,  and  it  was  necessary  to  use  five  steel 
elbows  for  the  larger  pipe,  where  the  curvature  could  not  be 
kept  under  18  deg.,  the  maximum  used  with  wood-stave 
pipe.  Where  it  was  necessary  to  cross  the  river  steel  pipe 
is  carried  4  ft.  below  the  bed  of  the  stream  so  that  there 
is  no  danger  from  floods,  which  are  quite  severe  in  the 
Cedar  River  valley.  Each  penstock  has  a  30-in.  standpipe, 
located  at  the  top  of  the  hill  about  3600  ft.  from  the  power 
house.  Although  situated  so  far  from  the  station,  these 
pipes  are  an  aid  to  regulation,  as  their  frequent  overflow 
would  indicate.  There  is  a  cross-over  connection  between 
the  pipes  just  above  the  power  house,  so  that  either  pipe 
may  supply  any  waterwheel. 

GENERATING  STATION. 

The  generating  station  contains  four  units,  two  2400-hp 
Pelton  impulse  wheels  direct-connected  to  1300-kw,  60-cycle, 
600-r.p.m..  2300-volt,  three-phase  Bullock  generators,  and 
two  8ooo-hp  Francis  turbines,  built  by  the  Piatt  Iron  Works, 
connected  to  4000-kvv,  400-r.p.m.,  60-cycle,  2300-volt,  three- 
phase  W'estinghouse  generators.  Each  impulse  wheel  has 
two  runners,  both  equipped  with  needle  and  deflecting 
nozzles  and  governed  by  a  Lombard-Replogle  mechanical 
governor  acting  on  both  nozzles.  The  turbines,  which  were 
among  the  first  in  America  to  be  installed  on  so  high  a  head, 
are  equipped  with  Lombard  type  N  governors  and  relief 
valves,  the  latter  being  arranged  to  open  automatically  on 
a  certain  pressure  in  the  penstock  and  to  be  closed  by  the 
governor,  to  which  they  are  attached  by  a  dash-pot  connec- 
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tion.     The  i)rol)lcin  of   ro>,'iil;iti()ti  on  tlic  Uirhiiics  is  iiiadr  liij^li  tension   side,   with   the  nculral   point  of  the  star  con- 

dinicuh  by  the  lonj;  penstock  and  hijjli  liead,  coupled  with  nection  j^ronnded.     The  transformers  arc  jjlaced  in  a  sep- 

the  fact  that  it  was  not  feasiljle  at  tlie  time  the  station  was  arale  bnildinj.;  next  to  the  power  house,  and  the  lii^h  tension 

buiU  to  phice  a  standi)ipe  near  the  power  house.      Tlie  jjov-  wiring  is  placed  in  another  Ijuihhng,  except  the  hue  switches, 

ernors  and  rehef  valves  have  given  good  results,  liovvever,  which  arc  in  a  separate  small  stone  building.     A  duplicate 

and  the  governing  for  the  station  is  done  largely  with  the  bus  system  is  used  throughout,  on  both  2300- volt  and  60,000- 

tnrhines  rather  than  with  tiio  impulse  wiieels.     h'.ach  impulse  volt  wiring. 


Fig.  1 — Cedar  Lake,   Used  as   Reservoir,   Seattle   Municipal   System. 

wheel   has   a   24-in.    motor-operated   gate    valve,   and    each 
turbine  has  a  48-in.  hydraulic  gate  valve. 

Control  of  the  entire  station  is  brought  within  the  reach 
of  one  operator  by  means  of  a  special  control  board,  36  in. 
by  72  in.  in  size,  designed  and  built  by  the  lighting  depart- 
ment. This  board  contains  a  diagram  of  the  entire  station, 
gun-metal  being  used  to  represent  waterwheels  and  gen- 
erators; nickel,  exciter  circuits;  brass,  the  2300-volt  cir- 
cuits, and  copper,  the  6o,ooo-volt  circuits.  The  diagram  is 
so  arranged  that  each  operation  is  seen  in  miniature  on  the 
face  of  the  board,  rendering  confusion  or  mistake  im- 
probable. The  meters  and  synchroscope  are  mounted  on 
vertical  panels  immediately  above  the  control  board.  As  a 
safeguard  in  case  the  load  drops  off  suddenly,  three  rheo- 
stats made  of  coils  of  resistance  wire  immersed  in  water 
have  been  installed,  which  can  be  connected  to  the  station 
bus  or  to  any  machine  and  thus  prevent  excessive  speeds. 


Fig.    3 — Seattle    Municipal    Station    at    Cedar    Falls,    Wash. 

The  2300-volt  switches  are  non-automatic;  but  the  high- 
tension  lines  have  a  relay  of  special  design,  consisting  of 
two  solenoids  acting  on  a  common  core  and  so  arranged 
that  an  excess  of  current  in  either  will  pull  the  core  to  its 
end.  Each  solenoid  is  connected  through  a  series  trans- 
former to  one  of  the  wires  of  each  transmission  line,  the 
ratio  on  the  series  transformer  being  adjusted  to  balance 
the  relay  when  the  lines  are  operating  normally,  in  mul- 
tiple. Reverse-power  time-limit  relays  are  used  at  the  sub- 
station. In  case  of  short-circuit  on  either  high-tension  line 
the  power-house  relay  will  remain  balanced  until  the  reverse 
power  relay  clears  the  faulty  line  at  the  substation.  This 
will  unbalance  the  power-house  relay,  which  will  indicate 
to  the  operator  by  a  signal  lamp  which  line  is  in  trouble. 

TRANSMISSION  LINES. 

The  two  transmission  lines  are  38.7  miles  in  length,  built 


Fig.  2 — New   Masonry   Dam,   Seattle    Municipal   System. 


The  generating  units  are  placed  end  to  end  down  the 
center  of  the  station,  with  the  control  board  on  one  side 
and  the  2300-volt  switches  on  a  balcony  opposite,  together 
with  the  field  rheostats  and  switches.  For  transmission  the 
potential  is  stepped  up  to  60,000  volts.  There  are  nine 
1500-kw  step-up  transformers  grouped  in  three  banks,  con- 
nected in  delta  on  the  low-tension  side  and  in  star  on  the 


of  cedar  poles,  using  1'4-in.  triple-petticoat  insulators  on 
steel  pins.  The  first  line,  built  in  1904,  is  of  No.  2  solid 
copper,  spaced  on  a  6-ft.  triangle,  and  the  average  span 
length  is  140  ft.  The  second  line,  built  four  years  later, 
uses  No.  4-0  stranded  copper,  spaced  on  a  7-ft.  triangle,  and 
is  strung  on  cedar  poles  55  ft.  to  85  ft.  long  wtih  ii-in.  tops, 
the  poles  being  spaced  at  from  450  ft.  to  750  ft.  . 
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Each  high-tension  line  has  a  lightning  arrester  at  each 
end,  consisting  of  a  horn-gap  in  series  with  a  water  column. 
A  complete  telephone  system  is  installed  from  the  city  to 
Cedar  Lake.  The  new  transmission  line  carries  a  tele- 
phone line  of  3/16-in.  stranded  steel  cable,  strung  15  ft. 
below  the  high-tension  wires,  and  the  old  line  has  a  similar 
line  of  No.  11  copper.  The  telephone  lines  are  transposed 
every  3000  ft.  and  the  high-tension  lines  every  12,000  ft. 
Special  telephone  transformers  with  grounded  secondaries, 
developed  and  made  by  the  lighting  department,  are  used 
for  all  telephones. 

To  insure  continuity  of  service,  the  entire  right-of-way 
for  the  transmission  lines  has  been  cleared,  bringing  the 
lines  beyond  the  length  of  the  tallest  tree.  This  made 
necessary  the  cutting  and  clearing  of  millions  of  feet  of  fir 
and  hemlock.  Each  line  is  divided  into  three  sections,  with 
disconnecting  and  cross-over  air  switches,  so  that  any 
defective  section  can  be  cut  out.     Two  line  patrolmen  are 


accident  to   the   main   station   and   will   materially   help   to 
tide  over  the  dry  seasons  until  the  new  dam  is  completed. 

SUBSTATIO.V. 

The  city  substation,  situated  at  Seventh  Avenue  and 
Vesler  Way,  is  a  white  brick  and  concrete  building  with 
two  stories  and  a  basement.  There  are  placed  eight  1500- 
kvv  transformers  arranged  in  four  banks  and  connected  to 
give  15,000  volts  and  2400  volts  two-phase  on  the  low-ten- 
sion side,  using  the  T  method  of  connection.  These  trans- 
formers, which  are  similar  to  those  at  the  generating 
station,  are  of  the  water-cooled  type  insulated  with  solid 
micanite  throughout.  The  low-tension  winding  is  divided 
into  six  coils,  which  may  be  connected  in  multiple  for  2500 
volts  or  in  series  for  15,000  volts.  At  present  two  banks 
are  used  on  each  voltage.  The  transformers,  operating 
switchboard  and  a  750-hp  synchronous  motor-generator  set, 
are  located  on  the  first  floor  of  the  substation,  the  60,000- 


Flg.   4 — Interior  of   Generating    Station    at   Cedar   Falls. 


stationed  at  points  a  third  of  the  way  from  the  ends  of  the 
line  and  patrol  the  line  twice  a  week.  The  patrolmen's  cot- 
tages are  lighted  from  a  special  5-kw,  32,400-volt  to  12-volt 
transformer  built  in  the  department  shops,  the  primary  side 
being  connected  between  one  wire  of  the  transmission  line 
and  the  ground. 

AUXILIARY  GENERATING  STATION. 

An  auxiliary  generating  station  containing  a  2500-hp 
Francis  water  turbine  direct-connected  to  a  1500-kw, 
6o-cycle,  2300-volt,  two-phase  generator  is  situated  at  the 
foot  of  Nelson  Place  in  the  city.  This  station  uses  the 
overflow  from  the  Volunteer  Park  reservoir  of  the  Seattle 
Water  Department,  which  is  located  on  the  hill  above  the 
plant.  The  head  available  is  412  ft.,  and  there  is  sufficient 
waste  water  to  run  the  plant  continuously  at  full  load  if- 
desired.  The  auxiliary  plant  is  not  only  useful  to  increase 
the  total  generating  capacity  but  will  be  ready  in  case  of 


volt  and  15,000-volt  wiring  am!  switches  are  on  the  second 
floor,  and  the  2500-volt  wiring  and  switches,  feeder  regu- 
lators and  transformers  for  the  street-lighting  circuits  are 
in  the  basement. 

The  switchboard,  designed  and  built  by  the  lighting  de- 
partment, is  of  the  remote-control  type  and  carries  no 
potential  higher  than  125  volts  either  for  commercial  or 
street  lighting.  It  contains  panels  for  the  two  transmission 
lines,  for  four  two-piiasc  banks  of  transformers,  for  four 
15,000-volt  and  fourteen  2400-volt  feeders,  for  twelve  street- 
lighting  transformers  and  for  the  motor-generator  set  and 
four  direct-current  feeders.  Each  transmission-line  panel 
carries  a  Westinghouse  curve-tracing  wattmeter  and  power- 
factor  meter,  and  a  similar  voltmeter  and  frequency  meter 
is  used  on  the  station  bus.  The  high-tension  line  relays  are 
of  the  reverse-power,  inverse-time-limit  type  and  are  con- 
nected through  special  series  transformers  to  the  lines. 
These  transformers,  made  in  the  department  shops,  have  a 
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single  turn  on  the  i)riiii;iry,  ami  a  porcelain  tube  such  as  is      to  tlu-  ),'rouiul.    The  secondary  of  each  of  these  transformers 


used  for  i)il-switch  bushings  separates  the  primary  from 
the  rest  of  the  transformer.  A  spark-gap  is  connected  in 
parallel  with  the  primary  of  tlie  transformer,  set  at  1/16  in., 
so  that  a  surge  on  tlic  lino  cannot  injure  the  primary 
winding. 

All  switches  in  the  station,  like  those  at  the  gciieratin}^ 


is  connected  to  a  recording  vc^ltnieter  and  an  indicating 
lamp  in  multiple.  This  arrangement  has  proved  of  value 
several  times  in  helping  to  locate  trouble  too  slight  or  inter- 
mittent to  be  noted  on  the  ground  lamps  by  the  operator. 
Bus  voltage  is  regulated  by  a  Tirrill  regulator  working 
on  the  exciter  of  the  750-hp  motor.     This  motor  drives  two 


Fig.    5 — Switchboard    at    City    Substation. 

Station,  are' remotely  controlled.  The  main  transformer 
switches  are  non-automatic ;  all  the  others  have  relays, 
mounted  on  the  board.  The  15,000-volt  lines  have  overload 
relays  set  to  operate  in  three  seconds.  Each  wire  is  con- 
nected through  a  series  transformer  to  a  solenoid  which 
closes  a  direct-current  circuit  through  a  master  solenoid, 
which  in  turn  opens  the  switch  after  a  time  interval  deter- 
mined by  the  setting  of  a  dashpot  attached  to  the  master- 
solenoid  core.  Each  of  the  2400-volt  feeders  has  an  in- 
stantaneous   overload    relay.      Duplicate    buses    are    used 


Fig.   7 — Transformers,   Substation    In   Seattle,    Municipal    System. 

looo-amp,  250-volt  direct-current  generators  which  supply 
a  distribution  system  covering  the  entire  business  district, 
serving  elevator  motors  principally. 

Energy  enters  the  substation  through  the  two  transmis- 
sion lines  and  passes  to  the  oil  switches  on  the  second  floor. 
These  switches,  of  the  same  type  as  those  used  at  the  gen- 
erating end  of  the  line,  are  of  the  round-tank,  horizontal- 
break  type  and  have  opened  the  line  on  severe  shorts  with- 
out difficulty.  Lightning  arresters  of  the  horn-gap  type  with 
a  water  column  in  series  are  mounted  on  a  rack  outside  the 


Fig.  6 — Control  Board  at  Cedar  Falls. 

throughout  the  station  so  that  any  part  of  the  w-iring  may 
be  disconnected  without  interrupting  service.  A  complete 
and  continuous  record  of  operation  is  assured  by  the  use  of 
graphic  meters.  A  record  of  grounds  on  the  2400-volt 
feeders  is  also  kept.  Each  wire  of  the  2400-volt  bus  is 
connected  through  the  primary  of  a  twenty-to-one  trans- 
former and   four   loo-watt,   125-volt  carbon-filament  lamps 


Fig.  8 — Lake  Union  Auxiliary  Generating  Station. 

Station.  The  interior  high-tension  wiring  is  carried  by  a 
rack  made  of  gaspipe.  Each  oil  switch  has  disconnecting 
and  short-circuiting  air  switches  so  that  the  oil  switch  may 
be  cleared  for  repairs  at  any  time.  Disconnecting  switches, 
also  air-break,  for  each  step-down  transformer  are  placed 
on  the  interior  wall  of  the  station.  From  the  step-down 
transformers  the  2500-volt  leads  go  to  the  busbars  in  the 
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basement,  while  the  15,000-volt  wires  return  to  their  oil 
switches  on  the  second  floor.  All  2500-volt  wiring  in  the 
station  is  thoroughly  insulated  with  varnished  cloth,  and 
the  busbars  are  first  wound  with  asbestos  strips  and  then 
with  varnished  cloth.  Low  equivalent  lightning  arresters 
are  used  on  each  bank  of  transformers,  as  well  as  on  the 
2500-volt  buses.     Energy  for  switch  control  and  meters  is 


2500  volts  from  substations  would  require  an  enormous  out- 
lay of  copper.  Some  system  was  desired  by  which  such 
large  concerns  could  be  served  from  the  15,000-volt  lines 
directly  using  i)ole-type  transformers.  The  three-phase, 
four-wire  system  had  the  disadvantage  of  requiring  three 
transformers  for  each  installation,  and  the  two-phase  sys- 
tem was  designed  to  meet  the  special  conditions  of  distribu- 


Fig.    9 — Transmission    Line,    Seattle    Municipal    Station. 


Fig.   11— 80,000- Volt  Line,  Seattle  Municipal  Station. 


furnished  by  a  25-kw  motor-generator  set  supplying  125- 
volt  direct  current.  A  small  storage  battery  of  the  nickel- 
iron  type  is  also  installed,  to  insure  light  and  control  in  case 
of  a  shut-down.  A  complete  system  of  decorative  lighting 
outlines  the  substation  at  night,  so  that  it  can  be  seen  for 
miles.  Three  50-kw  transformers  are  used  to  supply  these 
lamps  and  the  inside  station  lamps  and  small  motors. 

DISTRIBUTION   SYSTEM. 

Radiating  from  the  main  substation  are  four  250-volt 
direct-current  feeders,  twenty-one  series  street  circuits, 
twelve  500-kw,  2400-volt  feeders  and  three  15,000-volt 
feeders.  The  15,000-volt  system,  which  supplies  three  out- 
lying substations  and  a  number  of  large  mills  and  factories, 
is  unusual  from  the  fact  that  it  is  a  two-phase  system  and 
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tion  in  the  city.  By  means  of  this  system  it  is  possible  to 
use  7500-volt  transformers  of  the  pole  type,  connected  be- 
tween the  neutral  and  one  outside  wire. 

Where  the  lines  enter  a  substation  the  neutral  is  omitted 
and  15,000-volt  transformers  are  used.  For  i5,ooo-volt'  or 
7500-volt  underground  work  and  for  the  15,000-volt  sub- 
marine cable  to  West  Seattle,  in  salt  water,  it  will  be  noted 
that  the  greatest  voltage  to  the  cable  sheath  will  be  7500, 
though  the  transmission  voltage  may  be  15,000.  The  system 
is  very  flexible,  and  during  the  construction  of  the  lines,  in 
several  places  where  the  neutral  was  omitted,  both  single- 
phase  and  two-phase,  7500-volt  services  were  installed, 
using  the  ground  as  a  return  in  emergency.  This  gave  no 
difficulty,  as  the  high  voltage  and  consequent  small  current 
caused  no  trouble  from  earth  contact  and,  being  alternating, 
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Fig.    10 — Wiring    Diagram    of    Main    Circuits    of   Seattle    Municipal    Light  and  Power  System. 


that  the  neutral  of  each  of  the  two  phases  is  grounded. 
This  makes  a  five-wire,  two-phase  system,  in  reality  giving 
four  7500-volt  circuits.  The  choice  of  this  system  was 
made  on  account  of  the  great  waterfront  of  Seattle,  which 
totals  27  miles,  and  the  fact  that  the  principal  factories  and 
mills  of  the  city  are  located  along  this  waterfront.  The 
city  is  20  miles  in  length,  and  to  serve  these  industries  at 


gave  no  trouble  from  electrolysis.  As  an  example  of  this, 
the  large  steel  works  at  West  Seattle  are  operated  two- 
phase,  two-wire,  with  the  other  terminal  of  each  trans- 
former grounded,  while  the  entire  suburb  of  South  Park,  7 
•miles  distant  from  the  substation,  is  operated  over  a  single 
wire.  The  elimination  of  large  motor  loads  from  suburban 
substation  circuits  leaves  a  much  steadier  lighting  load  and 
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Fig.    12 — Connections    of    15.000-Volt    Distribution    System. 
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Fig.    15 — Wiring     Diagram    of    a    Street- Lighting    Pole. 
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Fig.    13 — Total    Candle-Power    for    Street    Lighting. 
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Fig.    16 — Daily    Winter   and    Summer    Load    Curves. 
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Fig.  14 — Maximum  and  Average  Output 
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admits  of  excellent  regulation  by  the  use  of  automatic  regu- 
lators. All  secondaries  of  both  the  7500-volt  and  2500-volt 
systems  are  grounded  at  the  neutral  or  some  other  point, 
and  the  grounded  wires  are  joined  into  one  complete  net- 


For  lighting  and  smaller  motor  loads  the  2500-volt,  two- 
phase  system  of  feeders  is  used.  Twelve  of  these  feeders 
are  taken  from  the  main  substation  for  the  central  part 
of  the   town,   three   from   the   Fremont   substation    for   the 


Figs.  18  to  21— Day  and  Night  Views  of  Seattie,  Showing  Tungsten  Street  Lighting  with  Three-Lamp  Posts  In  Residential  Section  and 

Five-Lamp    Posts    In    Business   Section. 


work  over  the  entire  city.  One  ground  is  placed  at  each 
transformer,  and  large  grounds  are  placed  in  the  salt  water 
and  other  wet  places.  These  grounds  are  made  with  large 
copper  sheets  and  coke  in  some  places,  and  from  broken 
lengths  of  cast-iron  water  pipes  when  these  are  available. 


north  end,  one  from  the  Hillman  substation  for  the  south 
end,  and  one  from  the  West  Seattle  substation  for  West 
Seattle.  These  feeders,  which  are  of  200-anip  and  150-amp 
rating,  are  equipped  with  automatic  regulators  of  the 
variable-ratio  type,  with  contact-making  voltmeters  set  to 
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jjive  a  constant  VDlt.ijjc  at  the  receiving  nid  ol  \\\v  feeder. 
Since  large  nu)tor  loads  are  cared  for  by  llie  is.ooD-volt 
system,  it  i.s  |)Ossible  to  maintain  a  close  regulation  on 
these  feeders.  The  wire  used  for  the  primaries  varies  in 
size  from  No.  2-0  to  350,000  circ.  mils,  while  the  secondaries 
are  usually  of  No.  4,  with  No.  (>  for  the  neutral  and  No.  8 
for  the  services.  Pole-type  transformers  are  used  varying 
in  rating  from  2|'j  kw  to  50  kw'.  l*"rom  four  to  twelve  arc 
usually  connected  in  one  bank  on  the  secondary  side.  This 
distribution  system  serves  approximately  20,000  customers, 
scattered  over  a  territory  nearly  20  miles  long  and  30 
S(|uare  miles  in  area. 

SIKKET   LIGHTING. 

riie  series  street  lighting  system  is  divided  into  twenty- 
nine  circuits  connected  two  in  series  to  General  Mlectric 
6.6-amp.  lOO-lamp.  air-cooled,  constant-current  trans- 
formers. I'".ach  transformer  has  been  fitted  with  a  small 
solenoid-contrt)llcd  oil  switch  on  the  primary  side,  con- 
trolled from  the  switchboard.  The  secondary  ammeters 
are  also  placed  on  the  board,  being  connected  to  the  circuit 
through  a  one-to-one  series  transformer.  l<!ach  arc  trans- 
former has  a  pair  of  signal  lamps  controlled  from  the  board 
so  that  the  operator  may  adjust  the  secondary  current  by 
signaling  to  the  oiler.  A  disconnecting  and  short-circuiting 
board  with  plug  switches,  made  in  the  lighting  department 
shops,  is  used  on  the  secondary  side  of  each  transformer. 
On  the  series  circuits  6.6-amp  arcs  are  used  in  series  with 
40-cp  tungsten  lamps  and  300-cp  tungsten  lamps.  The 
Seattle  Lighting  Department  has  been  a  pioneer  in  the  use 
of  tungsten  lamps  for  street  lighting,  having  placed  an 
advance  order  with  the  manufacturers  for  the  first  6.6-amp 
tungsten  lamps  marketed.  These  were  so  satisfactory  that 
a  larger  unit  of  the  same  type  was  sought,  with  the  result 
that  6.6  amp,  55-volt.  300-cp  tungsten  lamps,  manufactured 
especially  for  the  department,  are  rapidly  displacing  the 
arc  lamps.  These  large  lamps  average  to  date  over  2000 
hours  of  life  and  give  very  satisfactory  illumination,  while 
comparing  very  favorably  with  arc  lamps  in  operating  ex- 
pense. In  all  700  arc  lamps  are  used  on  Seattle's  streets, 
with  210  300-cp  tungsten  lamps  and  5315  40-cp  tungsten 
lamps. 

ORNAMENTAL    BUSINESS    AND    RESIDENCE    DISTRICT    LIGHTING. 

The  business  district  of  Seattle,  as  well  as  several  of  the 
better  residence  districts,  is  lighted  by  a  system  of  orna- 
mental cluster  lamps  of  original  design  developed  by  the 
lighting  department.  The  pole  used  in  the  business  district 
is  of  cast  iron,'  weighing  650  lb.,  and  carries  five  globes 
placed  in  a  triangle  in  a  plane  perpendicular  to  the  curb 
line,  with  a  lo-in.  globe  at  the 
top,  two  upright  14-in.  globes 
below  and  two  12-in.  pendent 
globes  at  the  lower  corners  of 
the  triangle.  The  globes  have 
a  light  sand-blast  finish.  The 
unique  arrangement  of  the 
lamps  gives  a  pleasing  decora- 
tive effect  and  at  the  same  time 
secures  good  distribution  of 
light  on  the  street.  With  five 
50-watt  tungstens  to  a  pole  and 
a  spacing  of  90  ft.,  the  poles 
being  placed  opposite  each  other 
at  the  curb  line,  the  intensity  of 
illumination  varies  from  0.32 
ft.-candle  to  0.79  ft.-candle  on 
the  sidewalk  and  from  0.34  ft.- 
candle  to  0.45  ft.-candle  at  the 
center  line  of  a  90-ft.  street. 
Each  pole  has  a  250-watt.  120- 
to-8-volt  transformer  in  the 
base,  and  the  lamps  are  8-volt. 
50-watt  tungstens,  designed 
especially    for    the    department. 


Fig.  22 — City  Main  Substation,  Seattle   IVIunicipal   System 


The  mains  arc  of  lead-covered  cable  and  are  placed  under- 
ground near  the  curb  line,  in  fiber  conduit  incased  in  con- 
crete. Manholes  for  the  25oo-to-25o-volt  transformers  arc 
placed    beneath    the    sidewalk    at    street   corners 

I'Or  residence  districts  a  cluster  pole  similar  to  the  iive- 
globe  jjoles  is  used,  but  having  three  upright  globes.  These 
poles  carry  three  50-watt  lamps  ul  the  type  already  de- 
scribed. They  are  jilaced  alternately  on  opposite  sides  of 
the  street  and  are  s])aced  from  150  ft.  to  200  ft.  between 
poles  on  the  same  side  of  the  street.  I'or  parks  and  drive- 
ways a  pole  with  one  20-in.  globe  and  a  single  75-watt, 
\2y^-\'o\i  lamp  is  used.  Altogether,  there  are  in  Seattle 
1 1 16  five-globe  posts  lighting  13J/2  miles  of  street,  378 
three-globe  posts  lighting  8J/2  miles  of  street  and  137  one- 
globe  ])0sts  lighting  3  miles  of  street. 

OUTPUT. 

Typical  load  curves  at  the  city  substation  are  shown  in 
I'ig.  16,  and  Fig.  14  gives  data  on  the  average  and  maxi- 
mum load  by  months  since  the  plant  started,  as  well  as  the 
load-factor  for  the  same  period.  The  load-factor  during 
1909  and  1910  was  exceptionally  high,  owing  to  the  fact 
that  the  plant  supplied  1500  kw  continuously  to  pump 
motors  used  in  sluicing  the  immense  Denny  Hill  regrade, 
finished  in  191 1.  The  curve  showing  the  increase  in  candle- 
power  of  street  lamps  gives  some  idea  of  the  growth  of  the 
city  and  the  extension  of  the  street-lighting  system  neces- 
sary to  keep  it  well  lighted.  The  daily  load  curves  empha- 
size the  great  difference  in  summer  and  winter  loads  and 
call  to  mind  the  fact  that  Seattle  is  one  of  the  most  north- 
erly cities  in  the  United  States  proper. 

RATES. 

Rates  for  electrical  energy  in  Seattle  are  very  low, 
ranging  from  6  cents  per  kw-hr.  for  residence  lighting  to 
less  than  i  cent  for  large  motor  loads.  The  municipal  rates 
are  computed  from  logarithmic  curves,  which  give  a  de- 
creasing rate  with  the  increase  in  the  number  of  hours'  use 
of  the  load  during  the  month,  or,  in  other  words,  with  the 
load  factor.  Fig.  17  shows  the  rates  used  for  business  and 
motor  loads.  Residence  rates  are  6  cents  per  kw-hr.  for 
the  first  60  kw-hr.  used  in  the  month  and  4  cents  per  kw-hr. 
for  all  used  in  excess  of  60  kw-hr.  The  department  sells 
tungsten  lamps  to  its  customers  at  cost,  and  tungsten  lamps 
of  all  sizes  are  gradually  replacing  other  lamps.  About  90 
per  cent  of  the  houses  in  Seattle  are  wired  for  electric 
lighting,  which  is  used  in  residences  almost  to  the  exclusion 
of  other  light. 

The  municipal  light  and  power  plant  is  owned  by 
I  the  city  of  Seattle  and  is  operated  by  the  lighting 
department  under  the  direc- 
tion of  Superintendent  J.  D. 
Ross.  Mr.  Ross  has  been  suc- 
cessively designing  and  con- 
structing engineer,  chief  elec- 
trical engineer  and  superintend- 
ent of  the  plant.  Most  of  the 
men  in  charge  of  the  various  de- 
partments of  the  plant,  as  well 
as  many  of  the  employees,  have 
been  with  the  organization  since 
the  plant  started  in  1905.  The 
lighting  department  maintain* 
a  well-equipped  machine  shop 
w'here  all  kinds  of  repairs  are 
made.  Here,  also,  are  made  all 
instrument  transformers,  both 
series  and  shunt,  for  potentials 
up  to  60,000  volts,  small  eight- 
volt  transformers  for  the 
cluster-lamp  posts,  oil  switches 
of  all  sizes,  switchboards  for 
all  the  stations,  relays,  light- 
ning arresters  and  other  ap- 
j)aratus. 


WESTERN   TRANSMISSION   SYSTEMS. 

A    Brief    Review   of  Western    High-Tension    Systems    Giving    the   Important 

Features  Pertaining  to  Each  One. 

The    Pioneer    System    and    the    Most    Extensive    System    in    the    World   Among    Those    Utihzing    the 
Water-Powers    of    the    Western    Mountains — Comparative    Data    on    All 

High-Tension    Systems    of   the    World.  \ 


ELEGATES  to  the  National  Electric 
Light  Association  convention  from 
points  east  of  the  Mississippi,  visit- 
ing the  western  portion  of  our 
country  for  the  first  time,  will  be 
impressed  with  the  magnitude  of 
the  electrical  transmission  systems 
throughout  this  territory,  and  will 
be   especially   interested   to   learn   of 

1H  .^^^^^^^Hi  ^^^  features  of  similarity  or  marked 
^■l^^^^^^^^Hjf  difference  between  the  important 
jimmmimmim^mmmmA  Western  and  Eastern  systems.  The 
present  article  contains  therefore 
brief  notes  on  many  of  the  prominent  Western  transmission 
systems  and  items  for  comparison  purposes  on  all  trans- 
mission systems  elsewhere  operating  at  100,000  volts  or 
more. 

A  feature  seldom  considered  in  Eastern  transmission  sys- 
tems, but  which  is  often  of  predominating  importance  in 
Western  systems,  is  that  of  irrigation,  with  which  electrical 
energy  transmission  is  closely  associated  throughout  all 
sections  of  the  West.  In  many  cases  the  transmission 
undertaking  would  have  been  impracticable  had  not  the 
irrigation  project  been  a  necessity.  In  other  cases  the  load 
on  the  transmission  system  supplied  by  irrigation  pumping 
is  the  deciding  element  in  the  success  of  the  transmission 
project. 

At  Roosevelt,  Ariz.,  about  70  miles  northwest  of  Phoenix, 
is  located  one  of  the  largest  dams  in  the  world,  having  a 
maximum  height  of  280  ft.  and  a  length  of  crest  of  1080  ft. 
This  dam  was  constructed  by  the  United  .States  government 
primarily  for  supplying  water  to  irrigate  arid  lands,  but  use 
is  also  being  made  of  the  dam  in  connection  with  a  trans- 
mission system  for  supplying  energy  for  pumping  water 
from  wells  in  the  Gala  River  Indian  reservation  and  in 
Salt  River  Valley,  as  well  as  for  industrial  purposes  at 
Phoenix,  Ariz.  This  system  was  described  in  our  issues 
dated  July  7,  1910,  and  March  30,  191 1. 

Electrical  energy  as  a  by-product  will  figure  conspicu- 
ously in  the  municipal  aqueduct  installation  at  Los  Angeles, 
Cal.,    which    is    now    under    construction.      The    aqueduct. 


which  will  be  250  miles  in  length,  is  being  built  primarily 
to  supply  water  for  the  city,  but  the  natural  fall  of  the 
water  throughout  its  travel  will  be  utilized  to  produce  elec- 
trical energy  for  transmission  to  Los  Angeles.  The  pre- 
liminary arrangements  for  the  aqueduct  undertaking  were 
outlined  in  our  issue  dated  May  4,  191 1,  while  in  the  issue 
of  Feb.  10,  1912,  the  whole  system  was  illustrated  and 
described  in  detail. 

The  limitations  imposed  by  and  the  advantages  derived 
from  the  combination  of  irrigation  and  hydroelectric  un- 
dertakings are  strikingly  shown  by  the  conditions  surround- 
ing the  utilization  of  the  limited  supply  of  water  around 
Los  Angeles.  Both  the  Pacific  Light  &  Power  Company 
and  the  Southern  California  Edison  Company  operate 
hydroelectric  stations  on  the  Santa  Ana  River,  where  all 
of  the  water  is  used  for  irrigation  and  the  flow  must  be 
maintained  constant.  The  waterwheels  are  equipped  with, 
deflecting  nozzles,  so  that  no  change  in  flow  can  take  place. 
Moreover,  the  generators  are  so  operated  as  to  carry  at  .all 
times  such  a  load  as  will  fully  utilize  the  power  in  the  water 
to  the  best  advantage.  These  plants  are  interconnected 
with  other  hydroelectric  plants  and  steam  plants  which  take 
care  of  all  load  fluctuations.  The  Southern  California 
Edison  Company  operates  in  its  system  one  hydroelectric 
station  on  Mill  Creek,  subject  to  irrigation  restrictions, 
where  the  effective  hydraulic  head  at  the  wheels  is  approxi- 
mately i960  ft. 

Both  the  Southern  California  Edison  Company  and  the 
Pacific  Light  &  Power  Company  transmit  energy  to  Los 
Angeles  and  the  surrounding  country  from  stations  located 
on  Kern  River,  about  125  miles  distant  from  the  city.  A 
large  portion  of  the  load  on  the  systems  of  each  of  these 
companies  is  represented  by  irrigation  pumping,  industrial 
motor  and  railway  service.  However,  the  Pacific  company 
has  a  large  railway  load  and  the  Edison  company  a  large 
lighting  load.  The  transmission  systems  of  these  two  com- 
panies have  been  referred  to  frequently  in  our  columns,, 
and  were  fully  described  in  the  issue  dated  Oct.  28.  1909. 
The  early  development  of  the  Pacific  system  was  described 
on  April  6.  June  29.  and  Sept.  7,  1901  ;  the  development  of 
the  Edison  system,  which  absorbed  the  pioneer  high-tension 
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Fig.  1— Map  Showing  Locations  of  Important  Western  Hydroeiectric  Developments  and  the  Rou 

Seattie  Convention. 


Ekclrical  Wur'.J 

tes  Covered  by  Delegates  to  the 


plant  of  the  country,  was  covered  in  issues  dated  Feb.  25, 
March  4,  March  11  and  March  25,  1905,  and  Aug.  31,  1907. 
Auxiliary  oil-burning  stations  are  used  with  both  systems, 
the  Pacific  station  having  been  described  on  Sept.  12,  1908, 
and  the  Edison  on  March  9,  1912. 

One  of  the  most  important  hydroelectric  transmission 
systems  now  under  construction  is  that  of  the  Pacific  Light 
&  Power  Company  on  Big  ("reek,  60  miles  east  of  Fresno, 
from  which  energy  will  be  transmitted  275  miles  to  Los 
Angeles.  The  water  will  be  utilized  under  heads  of  from 
1900  to  2100  ft.  to  produce  ultimately  more  than  100,000  kw. 

A  system  the  main  business  of  which  is  supplying  energy 
to  types  of  load  seldom  encountered  in  the  East  is  that  of 
the  San  Joaquin  Light  &  Power  Corporation,  in  Central 
California,  which  is  closely  affiliated  with  the  Pacific  Light 
&  Power  Corporation.  The  company  operates  6o,ooo-volt 
and  30,000-volt  circuits  for  distributing  energy  for  pumping 
oil  for  fuel  and  water  for  irrigation.  Notes  on  this  develop- 
ment appeared  in  our  issues  dated  Sept.  23,  1905,  and  Aug. 
4,  1910. 

Among  the  prominent  interstate  transmission  systems, 
mention  should  be  made  in  this  connection  of  the  installa- 
tion of  the  Nevada-California  Power  Company,  which 
transmits  energy  from  hydroelectric  stations  on  Bishop's 
Creek,  a  tributary  of  Owens  River,  California,  over  60,000- 
volt  circuits  about  100  miles  to  Tonopah,  Goldfield  and 
other  mining  districts  in  Nevada.  This  system  will  soon 
be  interconnected  with  a  transmission  system  now  being 
erected  in  southern  California  to  join  one  of  the  most  ex- 
tensive systems  in  the  State. 

In  a  state  renowned  for  the  extent  of  the  transmission 
systems  within  its  borders  the  Pacific  Gas  &  Electric  Com- 
pany holds  the  record  of  operating  the  greatest  number  of 
interconnected  circuits,  the  largest  number  of  hydroelectric 
plants  and  the  pioneer  hydroelectric  plant  in  America.  Its 
circuits  cover  about  1200  miles,  receiving  energy  from 
three  steam  and  eleven  hydroelectric  stations,  namely  Alta, 
Auburn,  Centerville,  Colgate,  Deer  Creek,  De  Sabla, 
Electra,  Folsom  City,  Nevada  City,  Newcastle  and  Yuba 
City.  Articles  relating  to  the  early  developments  appeared 
in  our  issues  dated  Feb.  16,  1901,  June  8,  1901,  and  Aug.  5, 
1905.  The  second  article  contains  a  description  of  the 
4427-ft.  span  across  the  Straits  of  Carquinez — the  longest 
span  in  the  world.  The  present  constructive  features  and 
operating  characteristics  of  this  system  are  described  in  an 
article  in  this  issue. 

The  feat  of  spanning  the  Straits  of  Carquinez  by  electric 
circuits,  mentioned  above,  has  been  equaled  more  recently 
by  the  crossing  of  the  San  Francisco  Bay  by  a  submarine 
12,000-volt,  three-phase  cable  18,800  ft.  in  length,  placed  in 
service  by  the  Great  Western  Power  Company  during  the 
present  year.  This  company  operates  in  its  Feather  River 
plant  reaction  turbine  units  of  the  extremely  large  size  of 
18,000  hp,  utilizing  a  head  of  525  ft.,  making  a  record  for 
this  type  of  wheel.  Articles  relating  to  this  system  ap- 
peared in  our  issues  dated  Aug.  26,  Sept.  16  and  Sept.  23, 
1909.  and  July  8,  191 1. 

Prominent  among  the  long-distance  straight-away  trans- 
mission systems  is  the  Stanislaus  development  of  the  Siferra 
&  San  Francisco  Power  Company.  This  system  operates 
at  104,000  volts  to  transmit  energy  from  a  1500-ft.  head 
hydroelectric  station  on  the  Stanislaus  River  138  miles  to 
San  Francisco  for  use  by  the  United  Railw?.ys  Company. 
In  this  system  extra  care  has  been  exercised  to  obtain  water 
storage  for  enabling  the  plant  to  utilize  the  average  daily 
flow.  For  this  purpose  there  was  built  a  rock-filled  re- 
straining dam  T40  ft.  in  height — the  largest  dam  of  its  kind 
at  the  time  it  was  constructed.  An  article  relating  to  this 
system  appeared  in  our  issue  dated  Sept.  26,  1908. 

An  excellent  example  of  the  series  operation  of  hydraulic 
equipments  driving  parallel-connected  electrical  equipments 
is  found  in  the  hydroelectric  system  of  the  Northern  Cali- 
fornia Power  Company,  which   owns  five  separate  hydro- 


electric stations  located  upon  Battle  Creek  and  its  tribu- 
taries. The  system  represents  the  acme  of  simplicity,  both 
in  construction  and  in  operation.  Automatic  governors  are 
used  on  the  waterwheels,  but  with  this  one  exception  the 
entire  system  is  hand-operated.  The  early  plants  were 
described  in  our  issues  dated  Sept.  10,  17,  24  and  Oct.  i, 
1904,  while  the  latest  installation  was  described  on  Feb.  3, 
1912. 

One  of  the  most  progressive  public-service  companies  in 
Oregon  is  the  Portland  Railway,  Light  &  Power  Company, 
which  obtains  its  energy  from  several  steam  plants  and 
from    low-head   hydroelectric    stations    on    Willamette    and 


;  Siahlyou  Electric  Pouier  it  Light  Co. 

2  Western  States  Gaa  Eleotrh  Co. 

3  Pacific  Gas  &  Electric  Co. 

4  Great  Western  Pojuer  Co. 

5  Pacific  Light  &  Pojjer  Co. 

6  Southern  California  Edison  Co. 

7  Los  Angeles  Municipal 

8  NeuaJa-California  PoMcr  Co. 

9  Sierra  &  San  Francisco  Power  Co. 
10  SUrra  Pacific  Electric  Co, 

J I  Snou/  Mountain  Water  &.  Power  Co. 

12  Northern  California  Power  Co. 

1 


Fig.   2 — Transmission    Systems    In    California    and    Nevada. 

Clackamas  Rivers  and  Silver  Creek.  The  early  plants  were 
operated  at  33  cycles,  but  this  frequency  has  gradually  been 
abandoned  in  favor  of  the  present  standard  60  cycles.  Be- 
tween the  newest  io,ooo-kw  station  at  River  Mill  and  the 
Lincoln  substation  in  Portland  the  distance  is  only  28  miles, 
but  the  company  has  found  it  desirable  to  erect  a  high-class 
60,000-volt  transmission  circuit  supported  on  steel  towers 
over  this  route.  Articles  on  the  systems  of  this  company 
appeared  in  our  issues  dated  July  29,  1905,  April  11,  18  and 
25,  1908,  July  15,  1909,  and  Dec.  23,  191 1. 

Details  of  the  hydroelectric  and  steam  plants  along  the 
Puget  Sound  region  of  Washington  are  given  elsewhere  in 
this  issue.     However,  mention  should  be  made  here  of  the 


iiiii(|iu'  Sii()(|ii;iliuic  I'alls  plant  wliicli  is  located  in  a  cliainhcr  line    containing;   85,000   cii.    yd.    of    material.       Tlic    livdro- 

Mastcd  out  of  the  solid  rock  260  ft.  under  the  hed  of  the  electric  installations  at  Canyon   h'crry  and   Hauserlakc  and 

stream  above  the   falls.     This  plant   was  described   in  our  the  transmission  systems  were  described  in  our  issues  dated 

issues  <Iated  Oct.  21.   1899.  Sept.   14,    i<)oi.   May  7,  Oct.    i  jiilv  1  ^  k^oi,  June  7,  1902,  Anpf.  9.  i()02,  and  May  23.  1908. 


Transmission  Systems  in  Oregon,  Washington,   Idaho  and   Montana. 


and  Oct.  8,  1904.  Attention  should  also  be  directed  to  the 
20,000-hp  high-head  reaction  turbines,  the  largest  of  this 
type  ever  designed,  in  service  in  the  White  River  plant,  as 
stated  elsewhere  in  this  issue. 

By  far  the  largest  hydroelectric  system  in  the  State  of 
Washington  is  that  of  the 
Washington  Water  Power  Com- 
pany, which  operates  plants  at 
Spokane  and  Little  Falls  on  the 
Spokane  River,  representing  a 
combined  development  of  133,- 
000  hp,  in  addition  to  a  plant 
at  Post  Falls,  Idaho,  on  the 
same  river,  having  a  rating  of 
18,000  hp.  The  company  oper- 
ates more  than  500  miles  of 
60,000-volt  transmission  circuits 
for  supplying  energy  for  min- 
ing, agricultural,  industrial,  rail- 
way and  lighting  purposes.  Ar- 
ticles relating  to  the  system  of 
this  company  appeared  in  our 
issues  dated  May  23  and  28, 
1908. 

Of  the  few  low-head  hydro- 
electric developments  in  the 
West,  one  of  the  most  impor- 
tant is  that  of  the  United  Mis- 
souri River  Power  Company, 
Helena,  Mont.,  which  operates 
a  i2,ooo-hp  plant  under  a  32-ft. 
head  at  Canyon  Ferry  and  a 
25,000-hp  plant  under  a  70-ft. 
head  at  Hauserlake.  The  origi- 
nal dam  at  the  latter  place  was 
built  of  structural  steel  resting 
on  a  concrete  pad  laid  over  sheet  piling.  The  dam  was 
490  ft.  long  and  contained  about  1200  tons  of  steel.  The 
central  portion  of  this  dam  became  undermined  in  April, 
1908.     This  dam  was  replaced  in  191 1  by  a  concrete  struc- 


Chief  interest  in  the  equipment  of  the  Great  Falls  Power 
Company,  which  is  controlled  by  the  Butte  (Mont.)  Elec- 
tric &  Power  Company,  centers  around  the  fact  that  an  emf 
of  100,000  volts  is  employed.  The  straight-away  distance 
of  transmission  from  the  generating  station  at  Great  Falls 


Idaho,    Utah    and    Colorado. 


to  the  substation  at  Butte  is  130  miles.  Along  the  route  of 
the  transmission  system  between  these  places  are  two 
separate  tower  lines  on  the  same  right-of-way,  making  260 
miles  of  circuit  to  the  substation.     From  this  substation  ex- 


i. 


tends  a  22-mile  line  to  Anaconda,  so  that  the  total  distance 
of  transmission  is  152  miles  and  the  total  length  of  circuit 
in  use  282  miles. 

Each  tower  supports  three  No.  o  hemp-core  six-strand 
copper  conductors  in  a  horizontal  plane  with  10  ft.  4  in. 
spacing  between  adjacent  wires.  For  carrying  the  con- 
ductors below  the  horizontal  cross-arm  use  is  made  of 
six  suspension  insulator  disks  10  in.  in  diameter.  Under 
rain  test  the  insulator  series  of  six  disks  withstand  300,000 
volts,  thus  providing  a  factor  of  safety  of  3  for  insulation. 
For   protection    against    lightning   two   grounded   wires   of 


energy  at  6600  volts  directly  tu  circuits  distributing  energy 
in  the  vicinity  of  Great  Falls.  Four  banks  of  transformers 
are  installed  to  raise  the  emf  of  the  energy  from  the  other 
generators  to  100,000  volts.  These  transformers  are  delta- 
connected  on  both  the  primary  and  the  secondary  sides. 
In  the  substation  at  Butte  are  four  transformer  banks 
similar  in  every  respect  to  those  at  the  generating  station, 
but  arranged  to  deliver  the  energy  at  2500  volts.  A  note- 
worthy feature  of  the  station  is  the  arrangement  of  the 
high-tension  circuits.  The  three  leads  of  each  circuit  are 
placed  in  a  single  vertical  plane,  each  one  being  supported 
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United  States  Reclamation  Salt       River       to 
Service,  Roosevelt  Dam.        Phoenix,  Ariz. 

75       45 

2S 

Steel  poles  and 
steel  towers 

400  standard 
14-in.  pin  type        800  maximum 

1 
48      Six    83,000  cir.  mil.  copper 
six-strand  hemp  core. 

5,000 

Southern  California  Edison  Kern  Riverjto  Los 
Company .                                 Angeles . 

122 

75 

Four-column 
50   S       steel  towers 

18-in.  pin  type 

700  standard 

72 

Nine   No.  4-0  copper,  sev- 
en-strand . 

20,000 

Pacific  Light  &  Power  Com- 
pany. 

Kern  River  to  Los 
Angeles . 

127 

60 

SO 

Two    independent 
pole  lines 

Pin-type, 
four-part 

540  standard 

72     |Six  No.  3-0  copper. 

12.000 

Pacific  Light  &  Power  Com- 
pany. 

Big  Creek  to  Los 
Angeles . 

275 

110 

50 

Double  steel  tower 

Suspension  type' 

Under 
construction 

i 

120.C00 

Great  Western  Power  Com- 
pany. 

Big  Bend  to  Oak-i 
land,  Cal.             !l54 

100 

60 

Double-line 
steel  towers 

Suspension  type, 
five-unit 

750  standard 
2740  maximum 

120 

Six  No.  3-0  copper,  seven- 
strand  . 

40,000 

Sierra     &     San     Francisco 
Power  Company . 

Stanislaus      River  ^ 
to  San  Francisco  138 

104 

60 

Steel  towers 
four-column 

Suspension  type, 
five-unit 

850  standard 
1600  maximum 

Three  No.  2-0  copper,   six- 
96          strand,  hemp  core. 

90.000 

Portland  Railway  Light  & 
Power  Company. 

Cazadero  to  Port- 
land, Ore.             1   28      60 

60 

Steel  towers 

Suspension  type, 
thirteen-unit 

SCO  standard 
1800  maximum 

72 

250,000 cir.  mil.  cable. 

11,000 

Seattle   -   Tacoma      Power^"°''JJ^^"'J®  J^^"^'   ^2 
rr^r^^.^-,,                  i-ower      to  Seattle,  Taco-    43 
Company.                                   ma  and  Everett.  ^   SO 

60 

60 

Cedar  poles 

Four-piece 
porcelain  pin 

1 40  standard 
1000  maximum 

84 

..  .    . 

No.  4-0  and  No.  2-0   alu- 
minum'cable. 

20,7  50 

Washington   Water   Power 
Company. 

Little  Falls  to 
Wallace. 

100 

60 

60 

Steel  towers 

Suspension  type, 
four-unit 

650  standard 
910  maximum 

270,000  cir.  mil.  aluminum 
84          cable. 

22.000 

Great  Falls  Power  Company 

Missouri  River  to 
Anaconda  and 
Butte,  Mont. 

150 

102 

60 

Double  steel 
tower  line 

Suspension  type, 
ten-unit 

600  standard 
3034  maximum 

No.    0     copper,    six-strand 
124          cable. 

21.500 

Telluride  Power  Company. 

Grace,    Idaho,    to 
Salt  Lake  City, 
Utah. 

128 

44 

60 

Wooden  poles  and 
steel  towers 

Porcelain  and  glass 
on  wood  pins 

300  standard 
900  standard 

No.    6   copper   and    No.    8 
72      1     aluminum. 

12.000 

Central     Colorado      Power 
Company. 

Glenwood  to  Den- 
ver. 

152 

100 

60 

A-type, 
steel  towers 

Suspension  type, 
four-unit 

600  standard 
2700  maximum 

124 

Three   No.   0    copper,   six- 
strand,  hemp  core. 

15,000 

Grand  Rapids  -  Muskegon 
Power  Company . 

Big  Rapids  to 
Grand     Rapids, 
Mich.                       50 

110 

30 

Triangular          Suspension  type, 
steel  towers                five-unit 

528  standard 

96 

Six  No.  2,  six-strand  copper 
with  hemp  core. 

10.000 

Commonwealth    Power, 
Railway   &   Light   Com- 
pany. 

■■- -  ■■             1 

Au  Sable  to  Flint, 

Mich.                     235     140 

60 

Triangular 
steel  towers 

Suspension  type, 
ten-unit 

500  standard 

Three    No.    0   seven-strand 
144          copper. 

10,000 

Ontario  Hydroelectric  Pow-jNiagara    Falls    to 

er  Commission.                    1     Toronto,  Can.         90     110 

25 

Double  circuit 
steel  towers 

Suspension  type, 
eight-unit 

5  SO  standard 

Six  N9.   4-0    and    No.    3-0 
96      1  aluminum. 

40,000 

40.000 
24,000 

20,000 

Shawinigan  Water  &  Power 
Company. 

Shawinigan    Falls  1 
to    Montreal, 
Can.                         85     100 

60 

Double-circuit      Suspension  type, 
steel  towers             seven-unit 

1 
520  standard     j               Six  250,000  cir.  mil.  alumi- 
1400  maximum   ,     96         num  cable. 

Southern  Power  Company. 

Great  Falls,  S.  C.,i 

toDurham,N.C.;100    100      60 

"Double-circuit,       Suspension  type, 
steel  towers                  six-unit 

600  standard                   Six  No.  2-0  copper  and  al- 
1600  maximum  j   100          uminum  cables. 

Lauchhammer       Aktienge- 
sellschaft  (German  High- 
Tension  Plant) . 

Coal      Mines      at  i 
Lauchhammer 
to  German  Iron ; 
Works.                 1  35     110      SO 

Double-circuit      Suspension  type, 
lattice  steel  poles           five-unit 

550  standard 
900  maximum 

70      i83,000  cir.  mil.  copper  cable 

1 

Georgia     Power     Company 
(under  construction) . 

Tallulah    Falls    toi   90 
Atlanta,  Lindale:  160 
and  Newnan          170     110      60 

Suspension  type, 
Double-circuit          five-unit  and 
steel  towers                  six-unit 

550  standard 
1200  maximum 

108      No.  4-0  and  No.  2-0  copper  60,000 

^-in.  seven-strand  Siemens-Martin  steel  are  placed  sym- 
metrically above  the  transmission  conductors.  At  the  two 
,ends  of  the  transmission  line  and  at  its  middle  are  installed 
aluminum  cell  arresters  which  protect  the  line  from  both 
internal  and  external  disturbances. 

The  chief  hydroelectric  installation  is  at  Rainbow  Falls, 
where  with  a  fall  of  105  ft.  and  a  flow  of  about  2300  cu.  ft. 
loer  second  at  low  water  a  minimum  of  27,500  hp  is  available 
i^vithout  storage.  The  plant  equipment  consists  of  six 
5ooo-hp  turbines,  each  driving  a  3500-kw,  three-phase,  60- 
Ipycle,  6600-volt  generator.     Two  of  the  generntors  deliver 


from  the  one  above  by  means  of  standard  disk-like  insu- 
lators. The  leads  are  built  of  15-in.  iron  pipe,  arranged  as 
duplicate  buses  in  order  to  provide  for  ease  of  control. 
Energy  is  transmitted  beyond  Butte  without  transformation 
to  operate  the  Washoe  copper  smelter  at  Anaconda. 

Not  the  least  interesting  feature  of  the  Great  Falls  system 
is  the  character  of  the  load  carried.  It  is  claimed  that  the 
load-factor  is  more  nearly  100  per  cent  than  is  true  of  any 
other  plant  in  this  country.  Moreover,  the  power-factor, 
which  is  under  control,  is  kept  at  practically  100  per  cent. 
The  energy  is  used   chiefly  for  operating  copper  smelters 


aiiil  iiiotDi -ilrn  111  .111   ciiiuprc-ssors  us«.\l  in  mines.      1  Ik-  air 
compressor  motors  are  of  the  synchronous  type,  and  lieiue 
the    power  factor   can    rcatlily    be   adjusted    to   any    desired 
\ahie.     Aiiicles  on  this  system  appeared  in  our  issues  date<l 
Jan.  JU,   i()()i,  Dec.  _\<.   i(;o(>,  ami  July  8,   1911. 

In  southern  Idalio  the  United  .States  Reclamation  .Service 
operates  its  Minidoka  irrij^atioii  project,  which  is  the  lar^'est 
pumi)in|4  system  thus  far  mulerlaken.  Water  is  lifted  aboiii 
(>()  ft.  for  irrifialinj;  48,000  acres  of  land.  The  li\(lroeleclric 
installation  is  located  on  the  Snake  River  ami  has  a  rating 
lit  10.000  hp.  It  supplies  cncr{>y  over  38  miles  of  33,000- 
voll  circuits  lar.^ely  for  purposes  of  irrigation.  This  sys- 
tem was  described  in  our  issues  dated  July  7,  1910,  and 
Dec.  30,  191 1. 

It  is  a  remarkable  fact  that  two  of  the  largest  hydroelec- 
tric stations  in  Idaho  supply  energy  over  long-distance 
transmission  lines  to  points  in  adjacent  states.  Reference 
has  already  been  made  to  the  i8,ooo-hp  Post  Falls  (Idaho) 
station  of  the  Washington  Water  Power  Company.  The 
Telluride  Power  Company  operates  at  Grace,  Idaho,  a  sta- 
tion of  almost  identical  rating  on  the  Bear  River,  from 
which  energy  is  transmitted  into  Utah.  The  latter  station 
is  operated  in  parallel  with  hydroelectric  stations  at  Provo, 
Jordan  Narrows,  Logan  and  Hattle  Creek  in  Utah,  inter- 
connected by  means  of  more  than  500  miles  of  44,000-volt, 
6c-cycle  circuits.  The  Grace  plant  is  arranged  for  seasonal 
storage;  the  Logan  plant  is  the  only  one  operating  with 
automatic  governors,  the  other  plants  being  hand-controlled 
in  order  to  simplify  operation  and  to  comply  with  the 
governmental  restrictions  as  to  uniformity  of  flow  of  water 
in  the  irrigation  ditches.  The  plant  at  Battle  Creek  oper- 
ates under  the  high  head  of  1630  ft.  This  system  was 
described  in  articles  in  our  issues  for  July  15,  1909,  Nov. 
25,  Dec.  9.  Dec.  16  and  Dec.  23,  191 1.  The  Telluride  Power 
Company  operates  in  Colorado  an  entirely  separate  hydro- 
electric system  which  is  noteworthy  as  having  been  the 
first  system  to  operate  at  an  emf  as  high  as  40,000  volts, 
the  highest  emf  in  use  prior  to  its  installation  being  15,000 
volts.  This  pioneer  system  was  described  in  our  issue  for 
Nov.  18,   191 1. 

An  interesting  Colorado  hydroelectric  system  is  that  oper- 
ated by  the  Colorado  Springs  Light,  Heat  &  Power  Com- 
pany, which  obtains  energy  from  a  plant  at  Manitou  oper- 
ating under  the  record  high  head  of  2,300  ft.  This  system 
was  described  on  July  3.   1905.  and  May  26,   1906. 

Among  the  transmission  systems  of  the  West  perhaps 
none  is  more  interesting  than  that  of  the  Northern  Colo- 
rado Power*  Company,  which  operates  44.000-volt  circuits 
covering  a  territory  of  nearly  1000  square  miles  north  of 
Denver,  the  energv  being  used  largelv  for  pumping  water 


lion,  iiinlerllow  lor  purposes  of  irrigation  farming,  lii- 
eidenlally  it  should  be  noted  that  the  energy  is  not  obtained 
from  water  falls,  but  from  lignite  coal  which  cannot  with- 
stand exposure  to  the  atmospiicre  and  hence  is  consumed 
at  the  mines  where  the  generating  plant  is  hjcated.  The 
operation  of  this  important  electric  irrigation  undertaking 
was  fully  set  forth  in  our  issue  dated  Sept.  30,  1911. 

By  far  the  largest  hydroelectric  ecjuipment  in  ('(jlorado 
is  that  of  the  Central  Colorado  Power  ComiJany,  the  sys- 
tem of  which  is  noteworthy  not  so  much  on  account  of  its 
size  as  by  reason  of  the  extremely  mountainous  character 
of  the  country  traversed  by  the  transmission  lines,  the 
high  altitudes  reached  and  the  severe  climatic  conditions 
encountered.  The  100,000-volt  circuit  of  this  company 
crosses  the  Argentine  Pass  at  an  elevation  of  13,700  ft.  and 
is  subjected  at  times  to  a  wind  velocity  exceeding  150  miles 
per  hour.  Articles  relating  to  this  system  appeared  in  our 
issues  dated  Jan.  27,  March  9,  June  23,  June  30  and  July  14, 
1910;  July  8  and  Oct.  7,  igii.  An  article  covering  the 
severe  conditions  under  which  this  system  operates  appears 
in  this  issue. 

Considerable  data  on  many  of  the  Western  transmission 
systems  mentioned  above  are  given  in  the  accompanying 
table.  For  comparative  purposes  the  table  contains  also 
data  on  other  transmission  systems  throughout  the  world 
operating  at  not  less  than  100,000  volts.  Articles  relating 
to  these  systems  have  appeared  in  our  columns  as  follows: 
Grand  Rapids-Muskegon  Power  Company,  Sept.  14  and 
Nov.  2,  1907,  Feb.  4,  1909,  and  Sept.  16,  1909;  Common- 
wealth Power,  Railway  &  Light  Company,  July  14,  1910, 
and  April  13,  1912;  Ontario  Hydroelectric  Power  Com- 
mission, Aug.  26,  Sept.  2,  and  Sept.  9,  1905,  Jan.  6,  Jan.  13, 
Jan.  20  and  Jan.  27,  1912;  Shawinigan  Water  &  Power 
Company,  Feb.  8,  1902,  Dec.  9,  191 1,  and  May  4,  1912; 
Southern  Power  Company,  March  9  and  March  24,  1910, 
July  I  and  July  8,  191 1;  Lauchhammcr  Aktiengesellschaft, 
Oct.  28,  1911. 

Many  valuable  data  on  hydroelectric  developments 
throughout  the  United  States  were  given  in  a  recent  report 
of  the  Commissioner  of  Corporations.  In  this  report  it 
was  shown  that  of  the  total  available  water-power  in 
California  of  1,170,000  hp,  430,000  hp  is  being  utilized 
for  producing  electrical  energy  and  730,000  hp  remains 
undeveloped.  In  Oregon  the  values  are  96,000  hp  utilized 
of  a  total  of  240,000  hp  available.  Washington  utilizes 
300,000  hp  of  a  possible  416,000  hp.  Idaho  utilizes  52,000 
hp  of  94,000  hn  available.  Montana  140,000  hp  of  245,000  hp 
available  and  Colorado  70.000  hp  of  the  possible  129,000  hp. 
An  article  on  this  report  appeared  in  our  issue  dated 
Mav    II,    igi2. 
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WORLD'S  LARGEST  TRANSMISSION  SYSTEM. 


An  Outline  of  the  Operating  System  and  Service  Conditions    of  the  Pacific 

Gas  &  Electric  Company. 


Nearly  1,200  Miles  of  60,000-Volt  Circuits — Total  Output  About  400,000,000  kw-hr.  per  Year — Hydro- 
electric Plants  at  De  Sabla,  Colgate,  Electra,  Centerville,  Folsom  and  Other 

Places,  Aggregating  66,810  k\v. 


I  IE  most  striking  example  of  the  cen- 
tralized production,  transmission  and 
distribution  of  electrical  energy  upon 
a  great  scale  to  be  found  outside  the 
half-dozen  principal  cities  of  America 
is  afforded  by  the  system  of  the 
Pacific  Gas  &  Electric  Company,  of 
California.  Eew  engineers  who  have 
not  visited  the  Pacific  Slope  realize 
the  magnitude  of  the  company's  de- 
velopment, the  area  covered  by  its 
markets  or  the  great  extent  attained  by  its  operating 
organization.  To  tell  fully  of  the  development  of  the 
electric  service  industry  in  central  California  would  re- 
quire a  history  of  the  growth  of  the  State  in  population, 
agriculture,  mining  and  manufacture  for  the  past  fifteen 
years.  From  small  beginnings  in  scattered  localities  the 
present  vast  network  of  central-station  service  has  been 
evolved  through  growth  of  business,  the  development  of 
the  natural  resources  of  the  State,  combination  of  plants 
and  lines,  standardization  of  operating  methods  and  pro- 
gressive administration.  At  the  bottom  of  the  economic 
situation  lies  that  great  incentive  to  hydroelectric  enter- 
prise, high  cost  of  coal.  Even  the  discovery  of  fuel  oil 
within  the  State  has  served  only  to  reinforce  the  value  of 
transmitted  water-power  along  the  lines  of  securing  highly 
efficient  and  reliable  operation  in  auxiliary  steam  plants. 
The  Pacific  Gas  &  Electric  Company  owns  property  and 
operates  in  thirty  counties  of  California,  representing  an 
area  of  37,950  sq.  miles,  which  exceeds  the  combined  area 
of  all  the  New  England  States  except  Maine.  It  supplies 
in  these  counties  204  municipalities  inhabited  by  about 
90,000  electrical  energy  consumers ;  operates  ten  hydro- 
electric power  plants  with  a  total  rating  of  66,810  kw  as 
of  Oct.  I,  191 1,  and  three  steam-generating  plants  with 
a  rating  of  about  71,800  kw,  including  32,000  kw  of  new 
machinery  in  process  of  installation  at  the  close  of  the 
!year.  On  its  own  system,  therefore,  the  company  has 
{available  under  normal  conditions  of  rating  about  140,000 
kw.  Through  an  agreement  maintained  with  the  Great 
jWestern  Power  Company,  also  of  California,  the  gen- 
[erating   capacity   of   that    100,000-volt    system    is    available 


for  purposes  of  interchange,  making  a  total  generating 
capacity  of  about  200,000  kw  on  the  two  systems  which 
can  be  drawn  upon  to  meet  conditions  in  the  territory. 
The  Pacific  company's  own  transmission  system  includes, 
as  of  Sept.  I  last,  1 174.9  miles  of  6o,ooo-volt  circuits,  57.6 
miles  of  24,000-volt  lines,  100.5  miles  of  17,000-volt  circuits 
and  275.4  miles  of  11,000-volt  lines,  making  a  total  of  1607 
miles  of  three-phase,  60-cycle  transmission  and  distributing 
lines,  exclusive  of  local  distributing  circuits  in  San  Fran- 
cisco, the  headquarters  of  the  company.  Including  con- 
necting systems  the  operating  organization  of  the  company 
therefore  has  supervision  over  the  handling  of  nearly  2000 
miles  of  moderate  and  extra-high  voltage  lines,  which  con- 
stitutes the  largest  hydroelectric  system  of  transmission 
and  distribution  in  the  world  at  the  present  time.  The  total 
output  of  the  system  at  the  busbar  is  now  in  the  vicinity 
of  400,000,000  kw-hr.  per  year,  of  which  about  70  per  cent 
is  supplied  by  the  hydroelectric  plants. 

The  celebrated  transmission  between  Folsom  and  Sacra- 
mento of  3352  hp  at  11,000  volts  in  1895  was  the  beginning 
of  the  present  system,  the  energy  being  utilized  for  street- 
railway  operation,  lighting  and  incidental  power.  In  1896 
Messrs.  A.  A.  Tredgido,  Eugene  J.  de  Sabla,  Jr.,  and  John 
Martin  completed  a  power  plant  known  as  the  Rome  station 
on  the  South  Yuba  River,  for  the  purpose  of  supplying 
Nevada  City,  Grass  Valley  and  the  adjacent  mines  with 
light  and  power.  This  was  the  beginning  of  the  system  of 
the  California  Gas  &  Electric  Corporation,  which  was  a 
consolidation  of  the  Bay  Counties  Power  Company,  Valley 
Counties  Power  Company.  Standard  Electric  Company  of 
California,  Yuba  Electric  Company,  Nevada  County  Elec- 
tric Power  Company,  Butte  County  Electric  Power  & 
Light  Company  and  the  Central  California  Electric  Com- 
pany. Three  water  divisions  and  fifteen  gas  and  electric 
distributing  divisions  were  also  included.  In  the  fall  of 
1905  the  Pacific  Gas  &  Electric  Company  was  organized, 
obtaining  control  of  the  San  Francisco  Gas  &  Electric 
Company  later  in  the  year.  Since  Jan.  i,  1906.  the  Pacific 
Gas  &  Electric  Company  has  operated  all  these  properties. 

The  original  installation  at  Folsom  was  four  looo-hp 
generators,  which  has  since  been  increased  to  five.  The 
machine  voltage  was  800.  three-phase,  and  the  transmission 
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potential  has  since  been  incieaseil  Ironi  11,000  volts  to 
60,000  volts.  The  first  installation  on  the  Soutli  \'ul)a 
River  consisteil  of  two  300-kw,  133  cycle,  two-i)hasc  Stan 
ley  inductor  tyi)e  jjenerators,  deliveriiifj  cnerj^y  at  5500 
volts,  and  each  was  direct-driven  by  a  3<)-in.  relton  water- 
whccl.  hOilowinj;  the  completion  of  tiie  i-olsoni  plant,  the 
l^luc  Lakes  Water  Company  in  1897  installed  an  iHoo-hp 
plant  operating  under  a  1040- ft.  head,  on  the  Mokehnnne 
River.  Power  was  transmitted  at  iS.ooo  volts  to  mines  in 
Amador   and    Calaveras    (onnties,    and    at    30,000    volts    to 


Fig.   1 — Map  Showing  the  Transmission   System   of  the   Pacific   Gas  &    Electric   Company 

Stockton.  The  promoters,  realizing  the  large  demand  for 
electricity  which  would  follow  the  extension  of  the  trans- 
mission line  toward  the  bay  district,  determined  to  enlarge 
the  original  Blue  Lakes  plant,  and,  under  the  title  of  the 
Standard  Electric  Company  of  California,  began  the  con- 
struction of  the  so-called  Electra  power  house  on  the  river 
about  4  miles  north  of  the  original  installation.  This  was 
completed  in  1902,  the  first  installation  being  five  2666-hp 
generators  operating  under  a  head  of  1466  ft.  maximum. 
When  the  property  was  acquired  the  Electra  power  house 


was   extended   and    two   additional    units   of   0066   hp    were 
])laced   in   service. 

YUIIA     KIVLK     ri.ANI. 

in  the  spring  of  1K98  the  Yuba  I'ower  Company  built 
a  i22o-hp  ])lant  on  the  middle  fork  of  the  Yuba  River 
and  supplied  the  town  of  Marysvillc  by  a  16,500-voll  line 
23  miles  long.  The  entire  installation  was  accom|)lished 
in  four  months  and  five  days  after  the  building  had  been 
determined.  Innncdiately  afterward,  at  Missouri  Bar,  on 
the  middle  fork  of  the  Yuba,  the  so-called  "Colgate"  power 

house  of  the  Bay  Counties 
Power  (  ompany  was  begun, 
under  contract  to  deliver  elec- 
tricity to  Sacramento,  a  dis- 
tance of  76.3  miles.  Three 
i2Go-hp  generators  were  placed 
in  service  in  1899,  the  line  volt- 
age being  40,000,  at  that  time 
the  longest  transmission  in  the 
world.  In  the  fall  of  1899 
energy  was  supplied  to  tiie  sys- 
tem of  the  Sacramento  com- 
pany, the  steam  plant  of  the  lat- 
ter, the  hydroelectric  station  at 
Folsom  and  the  Colgate  staticjn 
being  operated  in  parallel.  In 
addition,  a  line  was  operated 
from  the  Colgate  station  to  gold 
dredges  on  the  Feather  River, 
at  Oroville,  and  one  to  the  Rome 
power  house,  on  the  South 
Yuba  River.  For  the  latter  pur- 
pose there  was  installed  in  the 
Rome  power  house  a  960-hp 
generator  of  133-cycle  type,  that 
being  the  frequency  at  Rome, 
and  consequently  there  was  ex- 
tended into  and  operated  in  the 
same  district  the  23,000-volt, 
60-cycle  line.  The  capacity  at 
Colgate  was  later  increased  to 
20,000  hp.  Five  transmission 
lines  are  operated  from  Colgate, 
two  supplying  Oakland,  where 
the  system  is  tied  in  with  that 
of  the  former  Standard  or- 
ganization, and  one  runs  direct 
from  Colgate  to  Sacramento. 
From  these  lines  one  branch  is 
carried  to  the  dredge  load  on 
the  Yuba  River,  and  another 
branch  supplies  the  dredge  load 
near  Oroville,  on  the  Feather 
River,  tying  in  at  that  point 
with  the  De  Sabla  and  the  Cen- 
terville  plants.  In  April,  1901, 
the  Bay  Counties  Power  Com- 
pany, from  its  Colgate  plant, 
transmitted  energy  by  twin  lines 
to  the  city  of  Oakland,  a  dis- 
tance of  140  miles,  for  street- 
railway  operation.  In  this  con- 
nection the  famous  transmission 
span  of  4427  ft.  across  the  Straits  of  Carquinez  was  made, 
at  a  clearance  of  206  ft.  above  extreme  high  tide. 

After  the  installation  of  the  Colgate  system  the  increased 
demand  for  energy  resulted  in  a  development  upon  Butte 
Creek  by  the  Bay  Counties  interests.  A  small  station  at 
Centerville  was  purchased  and  the  construction  of  the  so- 
called  De  Sabla  station  was  begun  on  Butte  Creek,  util- 
izing the  waters  of  that  stream  and  the  west  branch  of  the 
Feather  River.  The  installation  at  Centerville  consists  of 
two   550-hp   generators   and   one   1200-hp   generator  which 
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was  subsequently  installed,  while  at  De  Sabla  there  are  two 
3333-hp  generators,  the  latter  being  placed  in  service  in  the 
fall  of  1903.  From  these  plants  a  high-tension  line  is  op- 
erated through  Butte  and  Yuba  Counties,  connecting  with 
the  transmission  line  from  Colgate  station  at  Oroville, 
another  branch  operating  to  Chico  and  Colusa;  thence 
through  Gridley  to  Marysville 
and  Nicolaus,  where  it  is  again 
tied  in  with  the  Bay  Counties 
circuits. 

AUBURN  AND  NEWCASTLE  PLANTS. 

Coincident  with  the  construc- 
tion   of    the    De    Sabla    system, 

the  Central   California  Electric 

Company  built  two  small  hydro- 
electric   plants    at    Auburn    and 

Newcastle,    in    Placer    County, 

along    the    lower    lines    of    the 

ditches     of     the     South     Yuba 

Water      Company,      to      supply 

energy    to    Sacramento.      This 

work  was  begun  in  1895,  and  in 

1900  a  power  plant  was  built  at 

Alta,    in    Placer    County.     The 

first     transmission     line     from 

Auburn  and  Newcastle  to  Sac- 
ramento was  operated  at  15,000 

volts,    later   being   increased    to 

30,000  volts,  and  then  to  60,000 

volts.     The  original  installation 

at     Alta     consisted     of     three 

1333-hp  generators  operated  by 

Girard  turbines  under  a  head  of 

660    ft.      At    Auburn    a    670-hp 

generator  was  operated  under  a 

wheel  head  of  206  ft.,  and  at  Newcastle  two  536-hp  gen- 
erators were  driven  by  impulse  wheels  under  a  head  of 
464  ft.  The  irrigation  system  of  the  South  Yuba  Water 
Company  permitted  the  installation   in   1908  of  a  5500-kw 


gation  2,362,646,550  cu.  ft.,  or  a  total  sufficient  to  supply 
the  city  of  San  Francisco  for  over  two  years  on  the  basis 
of  a  daily  use  of  35,000,000  gal.  On  Jan.  i,  191 1,  the  com- 
pany had  174  miles  of  ditches  and  flumes  for  power  service 
and  381.4  miles  for  irrigation.  Twenty-five  pipe  lines,  ag- 
gregating 65,721    ft.,   were   in  service,   supplying  forty-five 


Fig.   2 — Exterior  View  of   De  Sabla    Power    tHouse 

plant  on  Deer  Creek,  operating  under  a  head  of  737  ft. 
The  hydraulic  resources  of  the  present  organization  are 
indicated  by  the   fact  that  the  total  water  storage   avail- 
able for  power  service  is  1,173,768.000  cu.  ft.  and  for  irri- 


Fig.  3 — Exterior  View  of  Colgate  Power   House. 

waterwheels.  At  that  time  there  were  178  substations  lo- 
cated on  transmission  lines,  having  a  total  transformer 
capacity  of  206,025  hp. 

The  rating  of  the  plants  on  the  hydroelectric  system  of 
the  Pacific  Gas  &  Electric  Com- 
pany, as  of  Oct.  I  last,  is 
as  follows:  De  Sabla,  13,000 
kw;  Colgate,  14,200  kw ;  Alta, 
2000  kw;  Newcastle,  800  kw; 
Electra,  20,000  kw;  Centerville, 
6400  kw;  Yuba,  660  kw; 
Auburn,  500  kw;  Folsom,  3750 
kw ;  Deer  Creek,  5500  kw ;  total, 
66,810  kw. 

The  operation  of  the  system 
is  controlled  from  the  office  of 
a  load  dispatcher  in  Oakland. 
The  present  method  of  opera- 
tion is  the  result  of  long  ex- 
perience, and  it  is  based  upon 
the  two  fundamental  points  that 
but  one  person  should  be  in 
authority  so  far  as  the  handling 
of  the  load  and  the  regulation 
of  voltage  are  concerned,  and 
that  perfect  telephone  service 
must  exist  between  the  prin- 
cipal power  plants  and  the  im- 
portant switching  stations.  The 
Bay  Counties  Power  Company 
was  the  nucleus  of  the  present 
system, and  for  several  years  the 
plant  at  Colgate  was  consid- 
ered the  operating  headquarters. 
From  this  point  were  handled  not  only  the  speed  and  voltage 
regulation  but  also  the  line  switching  for  the  entire  system. 
With  the  taking  over  of  the  Standard  Electric  Company's 
system  and  the  operation  of  the  two  networks  in  parallel  it 
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became  nercssary  to  ooiitrol  the  two  systems  troiii  a  point 
so  far  as  possible  comiuon  to  the  two.  The  soiitli  tower 
of  the  Carquinez  span  was  selected  as  the  place,  and  until 
1007  the  system  was  administered  from  this  location.  The 
new    location    at    Oakland    is    within    easy    access    of    San 


mf)st  important  part  of  the  dispatcher's  work,  for  the  direc- 
tion of  affairs  in  times  of  cmerfjeiicy  is  a  task  calling  for 
unusual  decision  and  speed  of  action.  'I'roublc  on  any  line 
in  the  great  network  will  affect  the  entire  system  to  some 
degree.     The  trouble  must  he  located  without  loss  of  time 


Fig. 


-Flume  for  Colgate  Power  Station. 


Francisco  and  at  the  same  time  sufficiently  removed  from 
the  larger  city  to  facilitate  the  prompt  and  accurate  hand- 
ling of  the  system  without  interference. 

'Water  cannot  be  taken  out  of  a  ditch  or  flume,  a  power- 
house superintendent  or  foreman  cannot  shut  down  a  gen- 
erator or  change  the  load  carried  on  the  station,  and  a  line 
crew  cannot  work  on  a  line  without  first  having  the  con- 
sent of  the  load  dispatcher's  office.     This  official  is  at  all 


Fig.   c  — tLA.i.'ij;    \.c.-.    ..    £.-.:._    P..-_:    House. 

times  in  direct  telephone  communication  with  the  entire 
system,  and  in  the  occurrence  of  trouble  which  might  in- 
terrupt the  service  has  absolute  control  of  all  matters  in 
connection  with  the  resumption  of  service.  The  division 
of  load  and  the  regulation  of  voltage  is  by  no  means  the 


Fig.  6 — Premium  Substation. 

and  the  affected  section  cut  out  so  far  as  possible  without 
interfering  with  the  continuity  of  service.  The  different 
generating  stations  may  be  thrown  out  of  synchronism,  or 
the  machines  in  a  single  plant  may  be  thus  affected.  If 
the  trouble  is  far  enough  removed  from  the  stations,  the 
generators  will  not  fall  out  of  step,  and  the  interruption 
is  consequently  only  momentary.  The  system  of  switching 
in  use  enables  different  power  plants  to  be  separated,  leav- 
ing one  or  more  running  together  upon  such  lines  and 
loads  as  can  be  conveniently  carried. 

The  load  dispatcher's  office  contains  a  board  18  ft.  long 
and  8  ft.  high,  upon  which  is  a  working  model  of  the  entire 
system.  Every  generating  and  substation,  switching  point, 
transmission  line  and  switch  controlling  high-tension 
energy  is  shown,  and  all  switches  are  made  up  in  dummy 
form  for  hand  setting  to  correspond  with  the  conditions 
in  the  field.  The  particular  kind  of  switch,  whether  oil 
or  air-break,  is  indicated  by  the  form  of  the  dummy,  the 
oil  switches  being  circular  and  the  air  switches  rectangular. 
The  face  of  the  board  is  of  slate.  The  lines  of  the  Great 
Western  Power  Company,  which  are  operated  at  100,000 
volts,  are  shown  in  gray;  foreign  companies'  lines  are 
shown   in   dotted    red;    Pacific   60,000-volt   lines   are   shown 


Fig.  7 — Upper   Power   House  at  Folsom. 

in  full  red;  22,000-volt  to  24,000-volt  lines  in  blue;  15,000- 
volt  to  17,000-volt  lines  in  green;  5,000-volt  to  11,000-volt 
lines  in  yellow,  and  2000-volt  to  4000-volt  lines  in  brown. 
Hydroelectric  plants  are  shown  in  white;  line  symbols  and 
auxiliary    plants    in    yellow    and    white.      Substations    are 
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Fig.  8 — Interior   View  of   Electra   Power   House. 


FIfl.  0 — Interior  View  of  De  Sabia  Power  House. 
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Fig,  10 — Plan   and    Elevation  of  Pacific  Gas  &   Electric   Company's  Station   at  Oal<land,   Cal. 
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shown  in  white  lines  and  transformer  banks  are  colored 
according  to  voltage  ratings.  Low-voltage  single-throw 
and  double-throw  switches  are  also  indicated.  Immedi- 
ately after  the  operation  of  any  high-tension  switch,  either 
on  a  direct  order  from  the  load  dispatcher's  office  or  dur- 
ing trouble  when  the  regular  routine  tests  are  made,  such 


Fig.   11 — Turbo-Generator,   Station   C,  Oakland. 

action  is  immediately  reported  to  the  dispatcher.  When 
an  order  is  given  to  operate  a  switch  no  change  is  made 
on  the  board  until  the  operator  to  whom  the  order  has  been 
given  reports  it  carried  out,  when  the  dummy  switch  is  set 
accordingly.  A  load  dispatcher  coming  on  watch  can  thus 
tell  at  a  glance  what  lines  are  out  of  service  and  what 
switches  are  open  or  closed. 

Load  readings  from  all  important  generating  and  dis- 
tributing points  are  telephoned  to  the  dispatcher  every 
twelve  hours  and  curves  are  plotted  daily  showing  the  load 
handled  at  the  company's  own  plants,  steam  and  water,  and 
the  energy  purchased,  as  well  as  the  total  load  upon  the 
system.  This  information  is  subdivided  under  maximum, 
average  and  peak  loads,  with  the  kilowatt-hour  output 
from  all  generating  sources,  and  statistics  are  kept  relat- 
ing to  the  available  output,  the  flow  and  depth  of  water 
at  all  strategic  points.  A  small  mechanical  indicator  is 
used  in  the  office  to  show  the  height  of  water,  peak  capacity 
on  a  two-hour  run,  present  and  average  load  at  every  gen- 
erating plant  on  the  hydroelectric  system.  The  frequency 
is  maintained  between  59  and  61  cycles,  and  in  case  it 
passes  either  limit  a  set  of  corresponding  tuning  reeds 
is  automatically  vibrated,  sounding  the  alarm  to  the  dis- 
patcher at  the  board.  The  frequency  is  recorded  continu- 
ally on  a  curve-drawing  instrument.  Besides  the  load 
conditions,  the  dispatcher's  office  keeps  a  record  of  the 
time  and  duration  of  all  service  interruptions  at  substa- 
tions and  plants,  weather  conditions,  depth  of  snow  and 
water  at  gaging  stations,  flow  over  dams,  amount  of  water 
passing  through  ditches  and  flumes,  and  the  causes  of 
trouble.  The  latter  are  classified  under  sixteen  heads,  rep- 
resented by  a  letter  symbol,  to  facilitate  the  preparation 
of  reports,  and  all  reports  are  delivered  daily  at  8:30  a.m. 
from  the  dispatcher  to  the  main  office  of  the  company  in 
San  Francisco.  Another  valuable  feature  of  the  work  is 
the  keeping  of  a  diary  of  all  important  occurrences  and  ' 
the  posting  of  dates  of  line  switch  release  and  other  forth- 
coming events  in  a  memorandum  diary. 


TELEPHONE  SERVICE. 

Although  telephone  lines  are  run  on  all  transmission 
poles  or  towers,  the  company  also  utilized  the  service  of 
the  commercial  telephone  organization  at  many  points, 
notably  in  long-distance  service.  The  lines  carried  on  the 
company's  transmission  rights-of-way  are  mainly  used  in 
routine  business,  as  in  the  reports  of  linemen,  loads  carried 
and  the  like.  For  communicating  between  important  sta- 
tions the  company  leases  circuits  from  the  telephone  com- 
panies, these  running  on  the  regular  toll  leads,  and  as  they 
are  on  different  routes  they  are  not  affected  to  any  extent 
by  transmission  difficulties. 

The  paralleling  of  the  various  stations,  the  two  most 
remote  being  separated  by  nearly  400  miles  of  line  and 
with  widely  varying  loads  and  capacities,  has  given  little 
trouble.  Experience  has  shown  that  this  can  be  done 
much  more  easily  than  the  paralleling  of  generators  in 
the  same  station.  The  phasing  in  of  the  system  is  done 
almost  entirely  on  the  high-voltage  side,  using  small  trans- 
formers between  line  and  ground  for  synchronizing.  The 
operation  of  all  plants  in  parallel  greatly  simplifies  the 
regulation  of  voltage  and  by  enabling  the  capacities  of  the 
various  plants  to  be  utilized  to  the  fullest  degree  results 
in  economy  of  water  and  fuel.  The  station  generators  are 
connected  directly  to  the  line  without  automatic  circuit- 
breaking  equipment  of  any  kind,  and  power  is  never  cut 
entirely  off  the  lines  unless  it  is  impossible  to  keep  it  on. 
Most  of  the  lines  feeding  into  the  system  are  supplied 
from  transformers  delta-connected  on  the  low-tension  side 
and  star-connected  on  the  high  tension,  with  grounded  neu- 
tral. No  hesitation  is  practised  in  opening  the  60,000-volt 
lines  under  heavy  short-circuits.  Governing  is  handled  at 
any  stated  plant,  and  the  fluctuations  of  the  load  in  this 
service  range  usually  between  3000  kw  and  5000  kw,  al- 
though at  times  the  load  varies  by  8000  kw  or  9000  kw. 
No  telegraph  service  is  employed  on  the  system.  All  im- 
portant   plants    are    equipped    with    governors    which,    ex- 


Fig.  12 — 15,000-kw  TLirbo-Generator  Set,  Station  A,  San  Francisco. 

cept  in  the  case  of  the  governing  station,  are  set  to  work 
sluggishly  and  do  not  operate  except  under  a  wide  range 
of  speed. 

The  greater  number  of  connections  to  the  system  are 
made  by  means  of  three  transformers  connected  delta  on 
the  low-tension  and  star  on  the  high-tension  side.     While 
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tins  ihrous  a  di-ad  slum  dii  tlu-  line  wlirn  a  wire  falls,  i( 
gives  a  positive  inclicatinn  i)t  trouble  which  the  company 
consiilcrs  of  the  utmost  value,  especially  in  reference  to 
safe  operation  in  densely  populatetl  comnumities.  Some 
occasional  objection  from  telephone  and  telej;rapli  com- 
panies has  [)roved  unfounded,  and  has  been  traced  to  a 
static  imbalance  caused  by  an  arcinj;  gromid  on  the  lino, 
which  would  have  been  greater  on  an  ungrounded  system. 
This  has  been  clearly  shown  by  the  experiment  of  shifting 
the  load,  say  3000  kw,  from  three  to  two  transformers  of  a 
bank,  with  practically  no  cfTect  on  the  parallel  telephone 
line. 

With  both  step-up  and  step-down  transformers  the 
company  has  no  hesitation  in  making  two  transformers 
carry  the  normal  load  of  three  in  emergencies.  Where  the 
load  is  small  a  customer  is  often  supplied  from  two  trans- 
formers and  sometimes  from  only  one.  Special  care  is 
given  to  the  ground  connection  in  such  cases,  although  only 
at  rare  occasions  has  the  static  strain  on  the  secondary 
caused  grounding.  The  company  has  no  operating  prefer- 
ence between  the  star  and  the  delta  low-voltage  connec- 
tion. Most  of  the  transformers  used  range  in  size  from 
100  kw  to  1500  kw,  and  are  of  the  shell  type  of  construc- 
tion. On  account  of  the  saving  in  copper  tlie  company  is 
using  Y-connections  on  the  distribution  drop  leads  to  an 
increasing  extent.  Regular  tests  are  made  on  the  cooling 
coils  of  transformers  to  ascertain  their  condition,  the  tests 
being  along  the  lines  of  draining,  siphoning  water  through 
coils,  forcing  air  through  and  applying  a  pressure  gage 
with  one  end  closed.  This  is  often  done  without  taking 
the  voltage  ofif  the  transformer.  The  company's  experi- 
ence indicates  that  the  best  case  for  oil-cooled  transformers 
is  made  of  boiler-iron  and  provided  with  cast-iron  base  and 
top. 

The  company  designs  its  own  oil  switches  to  a  large 
degree,  these  being  of  the  hand-operated  type  with  quad- 
ruple break.  In  a  few  cases,  where  lines  are  tied  together 
at  both  ends,  reverse-current  relays  have  been  installed  for 
use  in  connection  with  switch  operation.  Little  trouble 
exists  from  lightning  on  the  system,  probably  on  account  of 
the  absence  of  thunderstorms  on  the  middle  Pacific  Coast. 
To  protect  the  lines  against  abnormal  voltages,  however, 
a  considerable  use  is  made  of  horn-gap  arresters  with  the 
air-gaps  set  to  arc  over  at  25  per  cent  above  normal  volt- 
age. These  are  installed  only  at  the  generating  plants 
and  more  important  stations  on  the  transmission  network. 
Comparatively  little  trouble  is  experienced  also  with  in- 
sulators, except  in  the  bay  district,  where  dirt  and  salt  are 
carried  in  by  ocean  fogs.  This  difficulty  is  overcome  by 
the  expedient  of  wiping  off  the  under  parts  of  the  in- 
sulators about  twice  a  year,  shutting  down  the  line  section 
for  the  moment.  The  exposed  portions  of  the  insulators 
are  usually  cleaned  sufficiently  by  rain  to  make  wiping  all 
over  unnecessary.  Both  suspension  and  upright  types  of 
insulators  are  in  use  on  the  system,  and  both  wooden  poles 
and  steel  towers  are  employed  to  carry  the  company's  trans- 
mission lines. 


AU.XII.IAKV     .MIAM     IMANIS. 

In  llic  aii.\ili;iry  steam  plants  ol  the  compaii)  turbine 
units  are  emphjyed,  and  fuel  oil  is  burned  mxler  the  boil- 
ers. The  general  practice  is  to  permit  the  turbines  to 
run  light  upon  the  bus,  thus  affording  an  immediate  supply 
of  energy  in  case  of  a  threatened  interruption,  and  also 
permitting  the  effect  of  inductive  loads  to  be  to  a  large 
degree  offset,  since  the  generators  run  practically  as  syn- 
chronous motors.  The  load  factor  of  the  entire  systenj 
is  about  70  per  cent.  At  present  additional  steam  plant 
capacity  is  being  installed  in  the  company's  so-called  Sta- 
tion C,  in  Oakland,  and  Station  A,  at  San  hrancisco.  In 
the  former  case  a  12,000-kw  vertical  Curtis  turbine  set  is 
being  erected,  the  existing  plant  consisting  of  a  9000-kw 
unit  of  the  same  type,  installed  about  two  years  ago.  Four 
Parker  and  eight  McNaull  bcjilcrs  with  furnaces  adapted 
to  the  burning  of  fuel  oil  will  furnish  steam.  The  steam 
mains  are  to  be  interconnected,  and  the  dry-vacuum  pumps 
w^ill  be  cross-connected  to  both  condensers.  The  auxiliaries 
of  the  larger  unit  include  a  Cochrane  separator  of  the 
receiver  type  with  an  automatic  trap  close  to  the  turbine 
throttle,  a  2000-sq.  ft.  Wheeler  feed-water  heater,  two 
step-bearing  pumps  built  for  operation  at  1200  lb.  per 
square  inch,  two  guide-bearing  oil  pumps  and  a  5-in.  Alber- 
gcr  turbine-driven  boiler-feed  pump.  A  50-ton  accumulator 
is  also  provided.  Two  hot-well  pumps  are  being  installed, 
one  being  motor-driven  and  the  other  turbine-operated. 
The  new  turbine  will  be  fitted  with  a  horizontal  automatic 
relief  valve  controlled  by  water  pressure  from  a  remote 
point.  Other  features  will  be  the  installation  of  peep- 
holes in  the  oil-burning  furnaces  at  the  level  of  the  eyes, 
duplicate  oil  lines  which  can  be  blown  out  by  steam  and 
Owens  oil  burners.  Laidlaw-Dunn-Gordon  dry-vacuum 
pumps  are  to  be  used. 

At  the  San  Francisco  station  a  15,000-kw  Curtis  turbine 
is  being  installed.  A  12,000-kw  unit  has  lately  been  placed 
in  service  to  take  the  place  of  a  1500-kw  compound  engine- 
driven  set.  The  larger  unit  also  supersedes  another  set  of 
this  size.  No  additional  boiler  capacity  has  been  installed 
on  account  of  the  turbines,  the  plant  containing  two  3500-kw 
units,  five  1500-kw  units  and  one  500-kw  engine  unit  as  well 
as  the  two  turbines.  The  superior  economy  of  the  turbine 
even  compared  with  triple-expansion  condensing  engines 
was  a  controlling  point  in  the  decision  to  replace  the 
engines.  The  use  of  oil  as  fuel  in  the  auxiliary  plants 
enables  the  service  to  be  picked  up  with  practically  no 
interruption  in  case  of  trouble  on  the  hydroelectric  sys- 
tem, the  only  indication  of  the  change  being  a  possible 
slight  drop  in  frequency  in  the  majority  of  cases.  This 
journal  is  particularly  under  obligation  to  Mr.  John  A. 
Britton,  vice-president  and  general  manager,  to  Mr.  R.  J. 
Cantrell,  property  agent,  and  to  Mr.  Paul  M.  Downing,  en- 
gineer of  operation  and  maintenance,  hydroelectric  section, 
all  of  the  Pacific  Gas  &  Electric  Company,  for  informa- 
tion furnished  by  them  in  connection  with  the  preparation 
nf  this  article. 


A  100,000-VOLT  TRANSMISSION  ON 

THE  ROOF  OF  THE  CONTINENT. 


Operating   Methods    of    the    Central    Colorado    Power 

Company's  System — Lines  in  Mountain  Passes  at 

Elevation  of  13,628  Ft.,  Where  at  59  Deg.  Below 

Zero  Winds  Blow  165  Miles  per  Hour. 


FROM  the  Shoshone  water-power  plant  into  Denver,  155 
miles  distant,  the  100,000-volt  transmission  line  of 
the  Central  Colorado  Power  Coxnpany  three  times 
crosses  the  Continental  Divide,  reaching  a  maximum  alti- 
tude of  13,628  ft.  in  the  famous  Argentine  Pass,  where 
wind  velocities  have  been  recorded  higher  than  165  miles 
per  hour,  where  the  mercury  drops  to  59  deg.  below  zero 
in  winter,  and  the  snow,  sometimes  30  ft.  deep,  blocks  the 
pass  until  August.  Coupled  with  the  high  wind  velocities 
come  severe  sleel  and  snow  storms,  often  caking  the  insu- 
lators and  conductors  into  solid  masses,  while  in  the  sum- 
mer months  the  lines  are  subjected  to  some  of  the  most 
severe  lightning  seen  in  any  locality  on  the  continent. 

At  Argentine  Pass,  where  the  transmission  line  rises 
13,628  ft.  above  sea  level,  probably  the  highest  point  to 
which  any  electrical  circuit  in  the  world  is  carried,  five 
desolate  canyons  unite  their  blasts  to  produce  wind  veloci- 
ties almost  unbelievable.  The  only  wind  gage  ever  in- 
stalled in  the  pass  to  indicate  these  velocities  pointed  to 
165  miles  an  hour  and  was  then  itself  blown  away.  A 
specially  prepared  board,  12  in.  square,  suspended  by  a 
50-lb.  spring  balance,  was  next  experimented  with  in  order 
to  get  a  basis  for  wind-pressure  calculations,  but  the  wind 
quickly  wrecked  this  apparatus   also,  straining  the   pointer 


Fig.    1 — standard    Transmission    Tower,    Showing    Character 
of  CoLintry  Traversed. 

far  ])a^t   the  end  of  the  scale.     To  what  limits  the  actual 
wind    velocities   attain    in    the    pass   can    therefore    only   be 
guessed.      Line    patrolmen    on    the    summit    during    storms 
have  had  to  lash  themselves  to  the  anchored  steelwork  of 
the  towers  to  prevent  being  blown  away.     One  man's  dog. 


not  so  fortunate,  was  actually  picked  up  like  a  leaf  by  the 
blast  and  blown  far  out  over  the  side  of  the  mountain, 
never  to  be  seen  again.  The  winds  which  prevail  on  the 
pass  are  not  steady  in  direction,  but  are  known  to  reverse 
almost   instantly   from   one  to  another  of  the  canyons,   so 
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Fig.  2 — Profile  of  Transmission    Lines  of  Central  Colorado  System. 

that  structures  and  objects  on  the  mountainsides  must  be 
braced  and  guyed  from  every  direction. 

100,000-VOLT    LINE    CONSTRUCTION. 

This  mountain-top  line  of  the  Central  Colorado  Power 
Company  conveys  hydroelectric  energy  from  the  20,000-hp 
Shoshone  plant  in  the  Grand  River  Canyon  near  Glenwood 
Springs  to  the  respective  substations  serving  Leadville, 
Dillon  and  Denver.  At  the  Denver  substation,  2  miles  from 
the  city,  the  Shoshone  line  is  joined  by  the  transmission 
from  the  Boulder  20,000-kw  plant,  28  miles  north  of  Denver. 
The  Boulder  station  operates  under  a  hydraulic  head  of 
1680  ft.,  and  like  the  Shoshone  plant  was  described  in 
these  columns  at  the  time  of  its  construction  several  years 
ago.  The  present  article  deals  only  with  the  unusual  trans- 
mission equipment  of  the  company  and  the  departures  from 
ordinary  practice  which  have  resulted  from  three  years' 
operating  experience  under  conditions  equaled  in  severity 
probably  nowhere  on  the  face  of  the  globe. 

No  part  of  the  Central  Colorado  system  is  less  than  a 
mile  in  altitude,  while  at  the  passes  where  the  divide  is 
crossed  the  elevations  are  between  2  miles  and  3  miles 
above  sea  level.  As  the  result  of  the  diminished  air  pres- 
sure, the  corona  limit  for  the  No.  o  seven-strand  hemp- 
center  copper  conductor  used  is  very  nearly  100,000  volts, 
so  that  the  system  is  actually  operating  nearer  its  critical 
point  than  are  other  lines  employing  a  higher  pressure  in 
lower  altitudes.  The  altitude  factor  alone  may  not  be  ac- 
countable for  all  of  the  lowering  in  corona  point  observed 
in  the  Colorado  system.  The  Shoshone  circuit  traverses 
one  of  the  principal  pitchblende  deposits  known,  which  is 
mined  for  the  recovery  of  uranium,  radium  and  other  radio- 
active materials.  Since,  according  to  modern  views,  corona 
and  atmospheric  con<luction  depend  upon  the  ionization  of 
the  air  set  up  by  radioactive  materials  in  the  earth,  it  seems 
probable  that  in  the  midst  of  such  large  radioactive  deposits 
the  rapidity  of  ionization  would  be  increased,  similarly  in- 
creasing corona  effects  and  tending  to  lower  the  critical 
corona  voltage. 

TROUBLES  DUE  TO  GROUND   WIRES. 

The  standard  construction  of  the  Central  Colorado  lines 
consists  of  three  No.  o  seven-strand  hemp-center  copper 
conductors  carried  in  the  same  horizontal  plane,  at  ii-ft. 
distances,  by  General  Electric  four-disk  suspension-type 
insulators,  each  lo-in.  disk  having  been  tested  to  withstand 
90,000  volts.  Five-disk  insulators  are  now  being  installed 
in  all  new  work,  and  by  an  additional  mechanical  link  the 
distance  between  ilisks  is  being  increased  from  8  in.  to  10  in., 


increasing  the  break-down  strength  of  the  string.  The 
42-ft.  steel  towers,  built  by  the  Ritcr  &  Conlcy  and  Millikan 
companies,  are  ordinarily  set  seven  to  the  mile,  making  an 
average  interval  of  750  ft.  between  towns.  This  distance 
is  varied  considerably,   however,  depending  on   the   topog- 


Flg.  3 — Sleet  on  the  Crest  Tower  of  Argentine  Pass,   Elevation 
13,628  ft. 

raphy   of   the   country.      The    longest    span    on    tlic    system 
measures  2900  ft. 

From  the  horizontal  cross-arms  of  the  towers,  at  points 
midway  between  the  insulators,  ground  wires  were  origi- 
nally installed.  These  wires,  of  >^-in.  Siemens-Martin 
steel,  were  pulled  as  taut  as  possible,  but  much  trouble  has 
been  experienced  from  the  line  conductors  swinging  against, 
as  well  as  clear  over,  the  ground  wires.  The  peculiar  winds 
to  which  the  line  is  subject  exert  a  remarkable  lifting 
effort  on  the  wires,  blowing  them  sometimes  upward  as  well 
as  sidewise,  so  that  the  main  conductors  have  been  found 
actually  looped  over  the  ground  wires.  As  the  lines  are 
subject  to  these  severe  winds  during  eight  months  in  the 
year  and  to  lightning  barely  four,  and  since  thunderstorms 
are  usually  accompanied  by  high  winds,  it  is  now  suspected 
that  the  ground  wires  are  the  cause  of  more  trouble  than 
they  prevent,  even  the  hitherto  supposedly  pure  lightning 
troubles  being  partly  credited  to  swinging  contacts  be- 
tween the  wires.  Except  on  the  passes  and  exposed  sections 
of  the  lines,  the  ground  wnres  are  accordingly  now  being 
removed  altogether,  while  in  the  places  where  some  light- 
ning protection  still  seems  imperative  jnly  one  ground  wire 
is  allowed  to  remain,  and  this  is  being  elevated  4  ft.  above 
its  former  position  on  the  cross-arm,  so  that  it  will  be  well 
out  of  the  way  of  any  swinging  of  the  line  conductors. 

DEPARTURES    FROM    STANDARD    CONSTRUCTION. 

Besides  the  usual  tower  construction,  many  extraordinary 
departures  have  had  to  be  adopted  in  carrying  the  line 
across  the  rough,  wild  country  it  traverses.  Entering  one 
deep  canyon,  1200  ft.  wide,  the  wires  are  carried  from 
insulators  hung  on  steel  messengers  strung  between  the 
rocky  walls  into  which  their  anchors  are  cemented  with 
melted  sulphur.  Sulphur  expands  on  solidifying,  thereby 
making  a  firm  joint.  In  other  places,  to  secure  enough 
clearance  on  short  turns,  towers  are  guyed  to  nearby  rocky 
walls  and  one  or  two  of  the  conductors  are  hung,  as  before, 
from  these  span  wires.  On  the  passes  5^-in.  steel  cable 
replaces  the  copper  conductor  and  is  extended  down  both 
sides  of  the  mountain  out  of  the  region  of  high  wind  and 
sleet.  All  towers  on  these  w-ind-swept  sections  are  firmly 
guyed  to  sulphur-set  steel  anchors,  two  back,  two  forward 
and  two  at  the  sides.  The  tower  legs  are  bolted  to  12-in. 
I-beams  set  deep  in  the  rock.  Every  possible  precaution 
has  been  taken  to  add  strength  to  the  construction,  for 
under  the  combination  of  cold,  sleet  and  wind  the  mechan- 
ical stresses  set  up  in  these  inaccessible  structures  are  al- 


most unbelievable.  After  sleet  storms  as  much  as  2  lb.  of 
ice  has  been  scraped  from  a  single  fool  of  conductor,  and 
sleet  coatings  on  the  wires  have  been  measured  6  in.  in 
diameter.  An  accompanying  illustration  of  one  of  the 
towers  at  the  crest  of  the  Argentine  I'ass  shows  how  solidly 
this  ice  and  sleet  is  plastered  over  insulators  and  con- 
ductors from  the  lower  or  windward  side.  Upon  this 
added  ice  surface  let  a  SQ-deg.-below  wind  blow  at  150 
iiiiles  .111  hour,  and  the  surprise,  indeed,  is  that  steel  can 
withstand  such  punishment.  Several  towers  have  been 
buckled  and  demolished  during  storms  by  the  sheer  wind 
striking  the  conductors,  without  ice  or  sleet  to  aggravate 
tile  trouble. 

In  places  about  the  passes  snow  collects  to  a  depth  of 
from  30  ft.  to  35  ft.,  burying  the  telephone  wires  and  even 
dragging  the  main  conductors.  This  snow  docs  not  dis- 
ap])ear  until  August,  and  for  nine  months  in  the  year  the 
right-of-way  is  impassable. 

emer(;encv  line  at  summit  of  pass. 
To  insure  continuity  of  service  in  case  of  break-down 
a  duplicate  emergency  line  is  therefore  provided  over  the 
most  dangerous  part  of  the  Argentine  Pass,  a  distance  of 
3  miles.  This  emergency  line  is  tapped  to  the  main  circuit 
with  air-brake  knife  switches,  similar  to  the  disconnecting 
switches  used  throughout  the  system.  If  the  main  pass 
line  goes  down,  the  patrolmen  on  each  side  can  get  to 
these  transfer  switches  and  thus  put  the  auxiliary  line  into 
service  until  the  break  can  be  reached  the  following  season. 

locating  trouhle  with  section  switches. 

The  use  of  emergency  disconnect  switches  to  break  up  the 

line  for  test  purposes  has  been  found  to  be  of  the  greatest 

convenience    in    locating    trouble.      At    intervals    of    from 

3  miles  to  5  miles,  depending  on  the  contour  and  character 


Fig. 


-Emergency    Breaker-Switch    Tower. 


of  the  country,  these  disconnect  switches  are  inserted  as 
shown  in  Fig.  4.  The  switch  itself  comprises  simply  a 
48-in.  double  blade  closing  across  a  standard  strain  insu- 
lator acting  as  a  breaker  in  the  line  wire,  which  is  dead- 
ended  into  its  eyes.     When  closed  upward   into  place  the 


Ijlade  is  locked  into  its  clip  by  a  spring  latch.  The  switches 
are  operated  from  the  towers  by  means  of  a  wooden  stick 
having  a  grounded  chain  connected  above  the  operator's 
handle.  Each  switch  tower  is  provided  with  such  a  stick, 
the  chain  being  held  clear  by  suspending  it  in  a  vertical 
pipe  on  the  tower.  To  avoid  the  always-present  human 
element  of  neglectfulness  to  ground  the  chain  to  the  tower, 
many  of  the  switch  towers  have  insulated  or  wooden  plat- 
forms for  the  man  to  stand  upon.  Many  of  these  switch 
towers  are  near  line  patrolmen's  headquarters,  while  others 
are  on  ranches  where  someone  can  be  instructed  by  tele- 
phone to  open  the  switch  if  necessary.  The  ranchman  re- 
ceives $5  for  assisting  in  a  test  of  this  kind. 

If  a  line  is  discovered  to  be  crossed  or  grounded,  the 
chief  operator  of  the  system  sends  out  a  general  order  to 
open  all  disconnect  switches.  As  soon  as  the  first  one  has 
been  opened,  which  may  perhaps  be  the  fifth  or  the  fifteenth 
on  the  line,  the  operator  tests  the  line  by  charging.  If  the 
nearby  section  shows  clear,  the  first  man  is  then  instructed 
to  close  his  switch,  as  the  trouble  is  evidently  beyond  him. 
The  next  patrolman  who  can  be  raised  is  then  ordered  to 
open  his  switch,  and  the  charging  current  is  applied  as 
before.  In  this  way  the  trouble  can  be  located  in  a  single 
test  section  of  line,  and  as  soon  as  this  is  known  the  two 
patrolmen  walk  toward  each  other  until  the  trouble  is  found 
and  they  meet  and  repair  it. 

In  the  case  of  a  difficult  "open  circuit,"  where  a  wire 
had  burned  itself  clear  and  was  hanging  in  the  air,  the 
dispatcher  had  exhausted  all  ordinary  means  of  locating 
it  and  finally  instructed  each  of  his  patrolmen  to  take  a 
piece  of  No.  14  copper  wire,  bell  wire,  fuse  wire,  barb 
fence,  or  anything  he  could  lay  his  hands  on,  and  ground 
the  affected  phase  wire  to  the  pole.  With  the  line  sectional- 
ized  at  the  first  switch,  this  phase  wire  was  charged  until 
patrolman  No.  l  saw  his  improvised  wire  filament  turn  dull 


tion.     Once  located  the  repairmen  started  to  walk  toward 
each  other  as  before,  soon  finding  and  fixing  the  break. 

EMERGENCY    HOUSES    WITH    REPAIR    PARTS. 

At  intervals  of  2  miles  to  3  miles  along  the  line  are  little 
emergency  houses  built  beneath  the  towers.     Each  house, 


Fig.  5 — Transposition  Tower  with  Copper-Cable  Jumpers  In 
Galvanized   Pipe. 

red  in  the  dark.  Thereupon  he  reported  to  the  operator  that 
the  open  must  be  beyond  him  and,  removing  the  wire,  closed 
his  switch.  The  same  operation  was  gone  through  at  other 
switches,  until  the  nearest  one  to  the  station  which  could 
not  redden  its  wire  was  proved  to  mark  the  defective  sec- 


Fig.   6 — Dead-End    Switch   Tower  with    Insulated    Platform. 

with  double-boarded  walls  and  measuring  5  ft.  x  5  ft.  in 
plan,  contains  a  full  complement  of  emergency  equipment 
for  making  any  ordinary  line  repair,  including  tackle,  spare 
conductor,  ground  wire  and  telephone  wire,  insulators,  steel 
cable,  sleeves,  bolts,  nuts,  clamps,  etc.,  besides  an  oil  stove 
and  sufficient  canned  food  to  sustain  a  man  several  days  in 
case  of  storm  outside.  There  is  also  a  telephone  con- 
necting with  the  company's  private  circuit  on  a  separate 
wooden  pole  line.  On  the  poles  at  half-mile  distances 
throughout  the  length  of  the  system  there  are  also  iron-box 
weatherproof  telephone  sets  from  which  the  patrolmen  can 
report  at  frequent  intervals  as  they  patrol  their  beats.  A 
large  part  of  the  dispatching  and  forwarding  of  orders  to 
operators  and  linemen  is  done  by  telegraph,  over  the  tele- 
phone circuit.  This  form  of  auxiliary  service  proves  espe- 
cially valuable  in  case  the  telephone  line  is  noisy  or  only 
one  wire  is  available. 

In  addition  to  the  emergency  houses  along  the  line,  there 
are  larger  shacks,  each  containing  four  bunks  and  four 
days'  rations,  at  the  crest  of  the  pass  and  at  the  junction 
switch  towers  of  the  emergency  line.  Two  patrolmen  are 
employed  on  this  section  in  summer  and  four  in  winter. 
The  regular  course  for  each  pair,  when  the  weather  per- 
mits, is  to  cross  the  pass  by  way  of  the  main  line,  returning 
along  the  emergency  line,  to  insure  the  good  condition  of 
both. 

A  good  trail  is  maintained  alongside  each  line  throughout 
the  entire  system,  and  every  patrolman  is  required  to  go 
over  his  section  at  least  twice  a  week,  and  once  after  every 
storm.  And  this  means,  by  the  way,  that  he  cannot  wait  to 
let  the  storm  abate  before  setting  out.  Every  patrolman 
must  provide  himself  with  a  horse  for  use  in  the  lower 
levels,  although,  of  course,  after  the  tree  line  is  passed, 
snowshoes  are  practically  the  only  means  of  locomotion. 

USE  OF  BINOCULARS  FOR  LINE  INSPECTION. 

Each  patrolman  is  also  supplied  with  a  good  pair  of 
12  X  binoculars,  which  are  used  to  the  greatest  advantage 
in  examining  the  lines  for  faults,  both  developed  and  in- 
cipient. By  the  aid  of  the  glasses  a  man  can  examine  his 
lines  closely  without  climbing  each  tower.  In  the  same 
way,  of  course,  he  can  also  detect  a  fallen  wire  at  a  distance 


oi  .sc\fi;il  iiiik-s.  I  lusc  liiiKti-iil.ii^  an-  (Icclaii-il  In  lOnii 
one  ol  the  mo>{  miimii.mi  rlcmnits  in  tlu'  lini-nian\  i'(|ui|)- 
nicnt. 

Twice  each  year  every  part  of  tlie  line,  from  end  to  end, 
is  gone  over  witli  even  higher  power  binoculars  and  a 
transit  teIcscoi)e.  tlie  most  minute  scrutiny  being  made  to 
discover  and  eliminate  all  possible  causes  of  future  troubles. 
If  a  strand,  for  example,  has  started,  it  can  be  repaired 
before  a  cross  occurs  and  causes  a  sluit-down.  This  work 
of  semi-annual  detailed  insi)ection  is  carried  out  in  person 
by  the  chief  engineer  and  his  line  superintendent,  vvlio 
spend  several  weeks  at  the  task.  Such  painstaking  inspec- 
tion has,  however,  apparently  ])ai(l   its  own   reward. 

CONSTRUtTION     l.KSSONS    OK    tJl'KKAlINd    E.Xt'ERIENCK. 

.\t  the  insulators  the  line  conductors  were  formerly  held 
rigidly  in  square-jawed  clamps.  It  was  soon  noticed  that 
many  line  spans  would  break  directly  at  the  insulators,  or 
the  strands  would  become  cut  and  untwist,  getting  into 
various  kinds  of  mischief.  Careful  study  of  the  line  (luring 
storms,  with  the  aid  of  binoculars,  soon  revealed  the  fact 
that  the   swinging  of  the   spans   was  causing  twisting  and 
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Fig.   7 — Tower   Crushed    by   Snowslide,    and    Emergency 
Repair   Construction. 

cutting  at  the  clamps,  whose  sharp  edges  bore  against  the 
copper.  The  old  clamps  are  now  being  replaced  with 
saddle  clamps  which  do  not  hold  the  wire  rigidly  at  the 
edges,  and  the  former  trouble  has  practically  ceased. 

The  earlier  jumpers  used  were  of  rigid  tubing,  bent  in 
U  form  to  bridge  from  dead-end  to  dead-end.  This  rigid 
construction  also  gave  trouble  and  has  been  supplanted  by 
jumpers  made  of  the  flexible  line  conductor  itself.  In  case 
of  very  acute  angle  bends,  the  jumpers  are  anchored  down 
by  suspension  insulators  dropped  from  the  same  main  arm, 
or,  in  other  cases,  are  held  vertically  and  rigid  by  insulators 
suspended  from  a  special  upper  arm  above  the  main  arm. 

Transpositions  on  the  Central  Colorado  system  are  made 
by  dead-ending  the  conductors  to  strain  insulators  and  then 
completing  the  necessary  cross-connections  with  cable 
jumpers  of  varying  length,  made  rigid  and  of  fixed  shape 
by  inclosing  them  in  i%-m.  galvanized  pipe.  Here,  it  will 
be  noted,  the  stranded  cable  is  designed  to  be  the  conductor, 
the  pipe  merely  serving  as  a  rigid  shaper. 

REPAIR   WORK   AFTER   A   SNOWSLIDE. 

Occasionally  a  snowslide  on  the  side  of  some  mountain 
flanking  the  valley  with  its  transmission  line  sends  tons  of 
snow,  ice,  earth  and  miscellaneous  material  down  against 
the  towers,   sometimes  carrying  awav  one  or  two   and  in- 


leimpini^i  (he  service.  ;\s  these  slides  usually  occur  m 
localities  which  can  be  reached  only  with  the  utmost  ditli- 
eulty,  they  are  greatly  dreaded,  for  almost  no  foresight  in 
locatiu};  the  right-of-way  can  avoid  their  damage.  In  De- 
cember of  last  year  a  great  slide  near  the  Argentine  Pass 
carried  ;iway  three  towers,  one  of  which  is  shown  crumpled 
u])  in   l-ig.  7. 

.After  testing,  two  i)atrolnien  located  the  trouble  to  be  on 
the  pass  and  notified  the  line  foreman  to  the  east,  who 
collected  five  men  and  started  for  the  break.  Meanwhile 
pr«»j)ar;itions  were  made  from  the  other  end,  and  a  party 
was  made  up  at  Denver,  including  the  chief  engineer,  line 
sujjerintendent  and  linemen.  By  a  circuitous  railway  route, 
the  (piickest  imder  the  circumstances,  the  party  got  to  the 
])ass  a])pr()ach  the  evening  of  the  .second  day,  and,  on  snow- 
shoes,  started  on  its  16-mile  ascent  into  the  pass,  each 
member  carrying  100  lb.  or  more  burden  of  supplies. 

The  snow  was  12  ft.  to  15  ft.  deep,  and  in  setting  the 
auxiliary  poles  shown  the  shovelers  had  to  relay  two  levels 
to  reach  the  frozen  ground  below.  The  poles  were  cut  from 
the  nearby  telei)hone  line  belonging  to  the  company,  and  a 
temporary  span  construction  was  improvised  as  shown,  the 
conductors  being  hung  from  insulators.  In  other  places 
bracket  arms  were  erected.  This  temporary  construction 
will  have  to  stand  until  the  midsummer  of  1912  before  the 
snow  will  have  cleared  sufficiently  to  allow  the  pass  to  be 
traversed  by  the  regular  line  crew  which  will  install  stand- 
ard towers. 

The  extraordinary  charges  of  static  electricity  which 
collect  on  these  highly  insulated  conductors  when  com- 
pletely disconnected  from  any  source  of  energy  were  well 
demonstrated  during  this  job  of  emergency  repair  work. 
The  wires  were  down  on  the  snow  in  a  tangled  mass  and 
one  lineman  attempted  to  pull  them  loose.  As  he  grasped 
the  wire  nearest  him  he  received  a  heavy  shock  which  re- 
sulted in  bad  burns  across  each  of  the  four  fingers  of  one 
hand.  Sparks  2  in.  long  have  been  drawn  from  the  discon- 
nected line,  and  the  strength  of  these  discharges  seems  to 
be  almost  unaffected  by  grounding  or  tying  all  the  wires 
together  at  a  point  over  a  mile  or  two  distant.  The  tie- 
chain  or  ground  must  be  applied  directly  at  the  place  where 
the  workmen  are  to  be  protected,  otherwise  its  presence  is 
practically  without  results  on  the  severity  of  shocks  given 
by  the  static  charge  of  the  line.  After  having  once  been 
dissipated  by  a  spark,  this  static"  charge  is  rapidly  restored 
to  the  wire,  which  a  few  seconds  later  is  ready  to  deliver 
another  spark. 

SYSTEM  OF  OFFICE  RECORDS. 

An  elaborate  system  of  photographic  records  is  one  of 
the  most  useful  adjuncts  in  maintaining  the  operation  of 
this  loo.ooo-volt  sky-high  line.  Every  tower  on  the  system 
is  photographed  and  one  or  more  views  of  it  filed  away  in 
its  numbered  envelope.  Usually  there  are  several  views 
taken  from  different  angles,  so  that  a  good  idea  is  available 
of  all  the  wire  clearances,  surrounding  country,  etc.,  from 
the  photographic  record  alone.  If  trouble  has  developed 
on  a  tower,  a  picture  of  this  is  also  taken,  as  well  as  a 
view  of  the  finished  repairs. 

In  the  office  files  there  is  thus  made  available  a  complete 
photographic  record  of  every  tower  on  the  system.  Then 
when  a  lineman  telephones  in  and  reports  trouble  on  a 
given  tower  the  chief  engineer  or  his  line  superintendent 
can  turn  at  once  to  the  pictures  of  this  tower,  determine  the 
kind  of  structure  and  the  probable  sources  of  troube,  and 
so  give  suggestions  and  instructions  to  the  repairman  re- 
garding the  work  to,  be  done,  almost  as  well  as  if  the 
superior  were  himself  on  the  job.  This  photographic  record 
is  supplemented,  of  course,  by  detailed  and  complete  maps 
of  the  line,  showing  every  tower  and  division  switch,  the 
emergency  houses,   telephone   poles,   transpositions,   etc. 

Mr.  E.  M.  Gilbert  is  chief  engineer  and  assistant  gen- 
eral manager  of  the  Central  Colorado  Power  Company, 
and  Mr.  \'.  M.  McDonald  is  line  superintendent. 
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SAVING  EFFECTED  BY  OMAHA  COAL-STORAGE  PIT. 


Savings  estimated  to  have  equaled  already  half  the  first 
cost  of  the  Omaha  under-vvater  coal-storage  pit  are  re- 
ported as  the  result  of  recent  coal-market  conditions.  This 
l)it  of  the  Omaha  Electric  Light  &  Power  Company  was 
described  in  the  Electrical  World  of  Oct.  7,  191 1,  soon 
after  it  was  completed.  The  pit  alone  cost  in  round  figures 
$50,000,  of  which  $8,000  was  due  to  special  concrete  piling 
required  by  its  site  on  a  bed  of  quicksand.  In  January  of 
this  year  the  central  station  might  have  sold  6000  or  7000 
tons  of  the  coal  then  in  storage,  at  a  net  profit  of  $30,000, 
still  leaving  it  enough  fuel  to  run  its  plant  within  the 
expected  term  of  the  coal  stringency.  As  the  result  of 
having  the  storage  pit,  the  company  is  now  able  to  pur- 
chase its  fuel  supply  at  a  saving  which  leaves  a  wide 
margin  above  the  interest  charges  on  the  investment.  And 
more  than  that,  according  to  Mr.  H.  A.  Holdrege,  general 
manager  of  the  Omaha  company,  "we  are  sleeping  nights!" 


CENTRAL-STATION  COST  REDUCTION. 


Many  central  stations  have  taken  advantage  of  the  fact 
that  electric  energy  is  the  one  article  of  general  consump- 
tion which  has  not  increased  in  price  to  exploit  their  service, 
and  advertising  this  exception  to  the  high-cost-of-living 
contention  has  usually  been  found  effective.  The  Kentucky 
Electric  Company,  of  Louisville,  has  utilized  the  idea  to 
advantage  in  a  rather  novel  way.  An  immense  painted 
sign,  located  on  the  wall  of  Macauley's  Theater,  at  Fourth 
and  Walnut  Streets,  the  most  important  intersection  of  the 
city,  contains  a  graphic  chart,  showing  the  reduction  in  the 
cost  of  energy  since  the  company  entered  the  field.  The 
chart  looks  at  first  glance  like  a  baseball  score  board,  and 
tliis  has  attracted  attention  for  the  display,  which,  while 
rather  complicated,  proves  the  low  cost  of  electricity  in  an 
unmistakable  manner.  The  sign  is  50  ft.  high  and  30  ft. 
wide  and  is  one  of  the  largest  in  Louisville. 


ADVANTAGES  OF  ELECTRIC  COOKING. 


Before  a  meeting  of  the  Associated  Engineering  Societies 
of  St.  Louis,  held  under  the  auspices  of  the  St.  Louis  Sec- 
tion of  the  American  Listitute  of  I'Hectrical  Engineers,  on 
May  8,  Dr.  Harry  M.  Hill  gave  an  address  on  "The 
Application  of  Electricity  in  the  Modern  Home,"  supple- 
mented by  a  demonstration  of  the  use  of  household  elec- 
trical appliances.  About  125  persons  were  present,  in- 
cluding a  number  of  ladies.  Dr.  Hill  outlined  the  advances 
in  the  domestic  uses  and  applications  of  electricity  from 
the  time  when  it  was  an  expensive  luxury  to  the  present 
day,  when  it  is  almost  a  necessity.  The  different  appliances 
used  in  the  home  were  shown,  and  the  ladies  were  espe- 
cially interested  in  the  demonstrations  of  their  uses. 

Earlier  in  the  day  bread  "sponge"  had  been  mixed,  and, 
together  with  a  roast  of  beef,  it  was  placed  in  an  electric 
stove.  Both  were  cooked  in  time  to  serve  sandwiches  to 
those  present,  and  Dr.  Hill  pointed  out  that  the  roast  lost 
only  13  per  cent  of  its  weight  in  cooking,  whereas  if 
cooked  in  a  gas  stove  the  loss  was  rarely,  if  ever,  less 
than  30  per  cent.  With  gas  at  80  cents  per  1000  cu.  ft.  and 
electricity  at  5.7  cents  (6  cents  less  5  per  cent),  which  are 
the  conditions  met  in  St.  Louis,  the  cost  for  fuel  would 
liave  been  about  3  cents  for  gas  and  8  cents  for  electricity. 


The  saving  in  the  meat,  however,  by  the  use  of  electricity 
would  amount  to  about  14  cents,  showing  that  even  with 
the  more  expensive  fuel  item  the  electric  cooking  would  be 
cheaper  by  9  cents  and  that  even  if  gas  were  free  electric 
cooking  would  be  cheaper  by  6  cents.  With  the  electric 
stove,  the  vegetables,  meat,  etc.,  for  a  meal  can  all  be 
placed  in  at  once,  and  by  the  aid  of  a  time  switch,  the  cur- 
rent can  be  switched  on  whenever  desired,  even  in  the 
absence  of  every  one  from  the  house,  which  is  a  great 
convenience.  In  addition  to  the  economy  already  shown  to 
be  effected  by  the  electric  stove,  there  is  the  saving  of 
spoiled  food  inseparable  from  gas  or  coal  cooking,  because 
the  thermostat  effectively  prevents  the  contents  from  being 
overcooked  or  burned. 


CUTTING    DOWN  A  PEAK  LOAD. 


In  coimection  with  the  extension  of  its  electric-motor 
service  the  Fitchburg  (Mass.)  Gas  &  Electric  Light  Com- 
pany is  making  a  special  effort  to  reduce  the  size  of  its 
peak  load.  The  company  has  just  secured  a  fifteen-year 
contract  to  supply  energy  to  the  Simonds  manufacturing  in- 
terests of  Fitchburg,  also  owners  of  large  saw-making 
establishments  in  Chicago,  Montreal  and  Lockport,  N.  Y. 
About  1375  hp  in  motors  will  be  operated  in  the  Fitchburg 
plants,  many  individual  machine  drives  being  included. 
The  actual  load  to  be  added  will  be  about  800  kw.  The 
introduction  of  electricity  will  shut  down  two  steam 
engines  rated  at  500  hp  and  200  hp.  The  contract  provides 
for  holding  one  125-kw  generating  set  in  the  Simonds 
plant  for  winter  service,  and  the  engine  driving  the  gen- 
erator will  be  used  to  supply  exhaust  steam  for  factory 
heating.  The  central-station  company  has  recently  pur- 
chased a  water-power  plant  of  about  350-kw  rating,  which 
is  being  run  as  an  auxiliary  to  its  steam  plant.  By 
operating  the  water-power  plant  and  the  125-kw  unit  at 
the  peak-load  period  the  company  will  be  able  to  handle 
a  greatly  increased  business  with  its  present  equipment, 
reducing  the  peak  at  its  steam  plant  by  475  kw.  This 
method  of  meeting  the  question  of  factory  heating  appeals 
to  the  industrial  manager,  as  it  cuts  down  his  total  energy 
consumption  for  the  year  and  gives  him  the  benefit  of  a 
certain  amount  of  electrical  service  as  a  by-product  of  his 
heating  output.  The  Simonds  installation  will  be  operated 
by  220-volt,  three-phase  induction  motors. 

The  Fitchburg  company  has  also  recently  obtained  con- 
tracts covering  motor  and  other  service  in  the  local  car 
shops  of  the  Boston  &  Maine  Railroad,  using  150  hp,  and 
the  Webber  Lumber  Company,  using  200  hp  in  motors. 
Recent  power-house  improvements  completed  or  under  way 
include  the  installation  of  a  system  of  Sturtevant  induced- 
draft  fans  in  the  boiler  room,  the  elimination  of  the  former 
natural-draft  stack,  installation  of  Murphy  stokers  and 
elimination  of  all  manual  labor  in  coal-handling  service. 
An  automatic  flue  gas  analyzer  has  also  been  placed  in 
service.  The  company's  connected  motor  load  has  increased 
since  last  June  from  2260  hp  to  about  4000  hp.  including 
motor  service  under  contract  but  not  installed  to  date.  No 
increase  in  electric  generating  equipment  has  been  neces- 
sary at  the  steam  plant. 

In  the  street-lighting  field  the  company  has  just  made 
an  eight-year  contract  with  the  city  covering  the  installa- 
tion and  operation  of  about  100  groups  of  four  60-cp  tung- 
sten lamps  each  on  the  main  business  street.  The  lamps 
are  installed  on  the  existing  trolley  poles  and  are  connected 
in   double   circuits.      Three   lamps   are   burned    from    dusk 
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until  initluif^Iit  daily,  llu-  foiirtli  unit  hciiiK  l)iinu-il  until 
ilawu.  Twenty-four  lanip.s  arc  run  on  t-ach  circuit  in  .scries, 
and  scries  transformers  are  installed  in  manholes  to  keep 
the  voltage  low  on  the  street-railway  structures.  The  lamps 
are  fed  with  cnerjjy  from  the  company's  underground  sys- 
tem with  the  above  transformers  in  circuit  between  the 
main  service  and  the  lamps.  "Alba"  shades  are  used  on 
each  pole  grnui).  The  plans  for  this  e.\tra  lighting  were 
brought  about  by  agitation  on  the  part  of  the  local  mer- 
chants' association  for  a  more  brilliantly  lighted  business 
.section,  arul  petitions  for  its  extension  are  now  before  the 
city  authorities. 


OIL  ENGINES  IN  CENTRAL-STATION  SERVICE. 


The  luHiis  (Te.\.)  Ice,  Light  &  Water  Company  has  two 
Diesel  oil  engine  alternators  in  service,  furnishing  the 
local  electric  lighting  and  operating  the  auxiliaries  of  its 
42-ton  ice  plant.  A  170-hp  engine  unit  was  installed  three 
years  ago  and  a  225-hp  unit  added  a  year  later.  Artesian 
wells  furnish  the  water  supply  for  the  station,  but  on 
account  of  the  iargc  mineral  content  of  this  water,  it  can- 
not be  used  for  ice  making  without  distilling.  Steam-driven 
comi)ressors  are  accordingly  employed,  one  24-ton  and  one 
18-ton  ice  machine  now  being  in  operation.  A  motor  can 
be  belted  to  the  smaller  of  the  two  compressors,  producing 
ample  refrigeration  for  "holding"  the  ice-storage  rooms 
during  the  mild  winter  season.  All  the  auxiliaries  of  the 
ice  factory  are  motor-driven. 

The  Diesel  engines  at  Ennis  have  given  uniformly  ex- 
cellent performance  and  since  starting  up  have  occasioned 
practically  no  serious  shutdowns.  The  only  important  in- 
terruption occurring  during  the  two  years  was  one  case 
when,  owing  to  a  heavy  rain,  flood  water  entered  the  sta- 
tion building. 

Any  class  of  engine-room  attendant  fit  to  be  left  in 
charge  of  machinery  can  operate  a  Diesel  engine  success- 
fully, according  to  Mr.  Rothenburg,  of  the  Ennis  company, 
provided,  he  adds,  that  the  manager  or  superintendent  who 
has  general  oversight  over  the  plant  is  himself  familiar 
with  the  adjustments  of  the  engine.  The  Ennis  plant  em- 
ploys a  capable  day  engineer,  who  receives  $75  a  month, 
while  the  night  man,  whose  mechanical  skill  is  limited,  is 
not  depended  upon  to  make  any  but  the  simplest  operating 
adjustments.  Repairs  on  these  engines  have  been  slight, 
according  to  the  company's  reports.  Breaking  of  parts 
can  largely  be  avoided  by  maintaining  an  uninterrupted 
supply  of  cooling  water,  declares  Mr.  Rothenburg.  Too 
often,  he  points  out,  the  circulating  facilities  are  uneqiial 
to  the  duty  required  of  them,  and  the  supply  fails.  This 
allows  the  engine  parts  to  overheat,  and  when  the  circula- 
tion is  resumed  the  damage  is  done.  Breakage  of  this  kind 
is  therefore  often  assignable  to  the  engineer,  although  the 
latter  will  blame  the  engine  for  the  trouble.  The  Ennis 
plant  is  now  consuming,  under  normal  load-factor  condi- 
tions, 0.675  gal.  of  oil  for  each  100  hp-hr.  produced. 


ONE  ELECTRIC   VEHICLE    TO    EACH   200 
DENVERITES. 


Denver,  Col.,  probably  leads  all  American  cities  in  the 
number  of  electric  vehicles  in  service  compared  to  its  popu- 
lation, 200,000.  The  vehicle  tax  receipts  show  900  electric 
pleasure  cars  in  use,  representing  a  ratio  of  nearly  one 
electric  for  each  200  of  Denver's  population.  Among  this 
large  number  of  pleasure  vehicles  in  Denver  there  are 
several  cars  which  have  been  producing  some  remarkable 
records  for  mileage  per  charge.  One  Detroit  Electric 
runabout,  equipped  with  Edison  nickel-iron  batteries,  is 
reported  by   Denver  Gas  &  Electric   Company   officials  to 


ni;ike  20^^  miles  per  average  charge  tmder  the  conditions 
ol"  hills  and  roads  met  in  the  Colorado  capital  city.  This 
battery  and  car  arc  now  three  years  old  and  after  running 
20.000  miles  are  giving  better  mileage  than  when  new.  The 
car  referred  to  has  made  the  75-milc  run  fnjni  Denver  to 
Colorado  Springs  and  return,  on  one  charge,  with  ease, 
having  mileage  to  spare  for  a  day's  ordinary  city  use  after 
returning  from  its  150-mile  trip  over  the  hills  and  country 
roads.  The  owner,  Mr.  Herbert  (ieorge,  a  Denver  business 
man,  is  an  enthusiastic  electric-car  tourist  and  makes  fre- 
quent country  sjjjns.  In  three  years  not  a  cent  has  been 
spent  for  rc|)airs  on  this  car,  while  $H  a  month  has  covered 
the  cost  of  charging,  washing,  storing,  garaging,  etc.  Once 
a  week,  usually  Saturday,  the  machine  is  sent  to  the  garage 
to  be  charged,  washed,. cleaned  and  inspected,  and  after  this 
attention  it  is  ready  for  another  six  days'  service. 

To  stimulate  interest  in  electric  vehicles  locally,  the 
Denver  Gas  &  Electric  Company  issues  an  attractively 
printed  monthly  magazine,  The  Electric  Vehicle,  of  which 
the  May  number  is  No.  4,  Vol.  i.  Between  handsome 
colored  covers  the  booklet  contains  sixteen  7-in.  x  lo-in. 
pages,  many  of  which  are  printed  in  two  colors.  Interest- 
ing articles  about  electric  vehicles  make  up  the  text  matter, 
which  is  brightened  with  many  illustrations.  No  advertis- 
ing of  any  kind  is  carried,  but  on  the  back  cover  page  are 
listed  the  names,  addresses  and  agencies  of  each  representa- 
tive selling  electric  vehicles  in  Denver.  The  Denver  com- 
pany also  offers,  free  of  charge,  the  services  of  its  con- 
sulting electric-vehicle  engineer,  Mr.  M.  Eckstroemer,  to 
advise  any  customer  on  matters  pertaining  to  the  operation 
or  repairs  of  his  car.  The  central-station  company  itself 
sets  the  example  by  operating  eighteen  electric  trucks  and 
delivery  wagons. 


MODEL  APARTMENT  AND    SHOWROOM   OF   THE 

PUGET   SOUND  TRACTION,  LIGHT  &  POWER 

COMPANY. 


The  office  of  the  Seattle  division  of  the  Puget  Sound 
Traction,  Light  &  Power  Company  is  located  in  a  six-story 
concrete  structure  at  the  corner  of  Olive  and  Seventh 
Streets,  a  few  blocks  east  of  the  principal  avenues  of  the 
business  section  of  the  city.     The  various  floors  are  appor- 
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Fig.    1 — Office    Building   of    Puget   Sound   Traction,    Light   &    Power 
Company  at  Seventh  and  Olive  Streets. 

tioned  as  follows :  First  floor,  sales  department,  showroom 
and  model  apartment ;  secoiid  floor,  railway  operating  de- 
partment; third,  the  chief  officers  of  the  Seattle  division; 
fourth,  legal  department  and  library;  fifth,  auditors,  and 
sixth,  the  operating  department  of  the  light  and  power 
division.     On  the  two  floors  below  the  street  level  are  the 
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storerooms  and  meter-testing  department,  the  latter  one  of 
the  best  equipped  on  the  Pacific  Coast. 

The  showroom,  a  view  of  which  is  given  in  Fig.  3, 
occupies  one-half  of  the  street  floor  and  to  the  rear  are  the 
cashiers'  booths  where  bills  are  paid.  One  end  of  the 
room  is  divided  up  into  a  model  apartment  made  up  of  re- 


tered  about  the  floor  are  electric  ranges,  washing  machines 
electric  signs,  etc.  ' 

The  reception  room  of  the  model  apartment  is  fitted  up 
with  mahogany  and  upholstered  furniture  and  decorated  in 
white  and  gold.  The  illumination  is  chiefly  from  overhead 
and  the  fireplace  is  equipped  with  a  glowing  heater.     The 


Fig.    2— Reception    Room    and    Dining- Room    in    IVlodel    Apartment 


ception  room,  dining-room,  kitchen,  bedroom  and  bathroom. 
In  the  showroom  are  one  small  and  seven  large  glass-topped 
tables,  on  which  and  under  which  there  is  a  variegated  dis- 
play of  electrical  appliances.     Two  of  the  large  tables  are 


Fig.   4 — Bedroom    in    IVlodel   Apartment. 

dining-room,  fitted  with  mahogany  furniture  and  with  cedar- 
paneled  wainscot,  is  lighted  by  means  of  concealed  (cove) 
lamps,  a  proper  lighting  finish  being  imparted  to  the  room 
by  an  art-glass  dome  suspended  over  the  table.     The  usual 


Showroom   in   Office    Building   of   Puget   Sound   Traction,    Light   &    Power   Company. 


used  for  reading  and  an  assortment  of  other  lamps;  three 
are  given  over  to  an  array  of  electric  heating  and  cooking 
appliances,  one  to  small  motor-driven  apparatus  and  the 
remaining  one  to  an  assortment  of  labor-saving  devices 
such  as  vacuum  cleaners,  etc.  The  small  table  has  a 
matched  set  of  electric  cooking  appliances  on  it,  while  scat- 


array  of  dining-room  cooking  devices  is  displayed  on  the 
sideboard  and  table,  but  the  general  atmosphere  of  comfort 
and  hospitality  is  not  marred  by  an  excess  of  such  devices, 
as  is  so  often  the  case  in  displays  of  this  kind. 

The  kitchen  of  the  apartment  adjoins  the  dining-room. 
The  treatment  is  white  and  is  plain  and  substantial.    A  fair- 
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^i/cd  range  is  placoil  ajjaiiist  llic  contcr  of  llic  rear  w.ill 
of  the  rodiii,  Nvliilc  to  the  window  side  is  a  kitchen-cabinet 
tahle  on  which  are  a  number  of  portable  electric  devices 
such  as  would  be  onlinarily  required  in  household  service. 
The  sink  has  hot-water  and  cold-water  connections,  the 
former  bcinj;  e<inippo(I  with  an  instantaufdus  hot  water 
healer. 

The  bedroom  and  batliroom  adjoin  each  other  and  take 
up  the  rear  section  of  the  apartment.  Instantaneous  water 
healer,  shavinjj  lamp,  etc.,  are  found  in  the  bathroom,  while 
the  tastily  furnisheil  bedroom  contains  an  electrically  driven 
sewing  machine,  a  heating  pad,  milk  warmer,  vibratory 
massage  machine,  heater,  curling-iron  heater  and  a  number 
of  other  bedroom  conveniences.  As  a  whole,  the  apart- 
ment is  very  pleasingly  and  appropriately  equipped,  the 
number  of  electrical  devices  displayed  being  kept  within 
bounds  and,  what  is  of  more  importance,  reach  of  the  purse 
of  the  average  person  who  would  seek  thus  to  equip  his 
home. 


COMMERCIAL    DEPARTMENT  OF  THE  WASHING- 
TON WATER  POWER  COMPANY. 

Spokane,  Wash.,  has  a  population  of  over  104,000,  accord- 
ing to  the  last  census,  and  yet  has  a  residential  connection 
for  every  seven  inhabitants.  Electricity  for  all  purposes  is 
generated  and  distributed  by  the  Washington  Water  Power 
Company,  which  possesses  three  hydroelectric  stations  and 
a  steam  station  and  is  at  present  engaged  in  erecting  a 
fourth  hydroelectric  station  of  large  size  on  the  Spokane 
River.  The  commercial  department  of  the  company  was 
organized  in  May,  1907,  by  Mr.  M.  C.  Osborn,  who  has  ever 
since  remained  its  commercial  agent.  This  department  has 
charge  of  the  contract,  "fix  light"  (complaint)  and  lamp 
departments  and  transacts  all  business  with  consumers  out- 
side of  the  actual  billing  and  collection  of  accounts.  Its 
stafif  comprises  the  commercial  agent,  four  agents  who  de- 
vote their  time  to  the  downtown  business  district,  four  as- 


oi  whicii  are  submitted  t(»  the  management.  In  addition 
all  of  the  .accounts  secured  and  lost  during  the  week  are 
analyzed  at  a  meeting  on  Saturday  afternoon  and  an  esti- 
mate is  m.ide  of  the  annual  revenue  secured.  It  has  been 
found  iliat  ihis  estimate  comes  within  10  per  cent  of  the 
.iclual  revenue  secured.  Special  attention  is  given  to  all 
(.(iMiplaints  of  whatever  character  and  a  speedy  remedy 
applied.  \iy  this  means  the  company's  business  has  been 
safeguarded  and  its  poinilarily  with  the  inhabitants  of  the 
city  increased.  Moreover,  there  is  excellent  team  work  be- 
tween the  connnercial  and  the  other  departments  of  the 
company,  as  well  as  enthusiasm,  which  combination  means 
much  for  a  company  and  its  customers. 

Xol  all  of  the  company's  interests  are  centered  in  Spo- 
kane, for  it  has  more  than  10,000  hp  connected  to  its  cir- 
cuits in  the  Coeur  d'Alene  mining  district  of  Idaho  and  it 
transmits  electrical  energy  many  miles  north,  south  and 
west  of  Spokane.  The  annual  load-factor  of  the  system 
in  191 1  was  53.7  per  cent.  This  is  admittedly  high  and  is 
occasioned  by  the  diversity  of  the  load  embracing  residen- 
tial and  commercial  lighting,  etc.,  in  Spokane,  Rockford, 
Tekoa,  Oakcsdale,  Farmington,  Garfield,  Palouse,  Colfax, 
Cheney,  Medical  Lake,  Reardan,  Davenport,  Harrington, 
Odessa,  Sprague,  Ritzville,  Hayford,  Meadow  Lake  and 
Hillyard,  in  the  State  of  Washington,  and  Post  Falls,  Coeur 
d'Alene  City,  Rathdrum,  Newport,  Sandpoint,  Kellogg, 
Wardner  and  Osburn,  in  the  State  of  Idaho.  In  Spokane 
there  is  a  local  motor  load  of  over  15,000  hp  connected  in 
addition  to  a  traction  load  for  both  local  and  interurban 
service.  Outside  of  the  mining  and  railway  loads  the  com- 
pany also  has  large  flour  mills  connected  to  its  system. 
Rates  for  service  are  based  on  maximum  demand  and  load- 
factor. 

In  Spokane  the  lighting  rates,  which  include  the  free 
renewal  of  carbon  and  graphitized-filament  lamps,  are  as 
follows :  Residence  service,  10  cents  pefr  kw-hr.  for  the  first 
20  kw-hr.  and  a  cent  less  per  unit  for  each  subsequent  20 
kw-hr.  The  minimum  charge  is  $1  per  month,  and  all 
energy  over  60  kw-hr.  is  rated  at  5  cents.     The  commer- 


Fig.    1 — Characteristic    Street    Lighting    at    Spokane. 

sistant  agents  who  work  in  the  residential  sections  and 
three  agents  who  specialize  on  industrial  work,  signs  and 
illumination  respectively. 

Every  morning  from  8:10  to  9  o'clock  there  is  a  meeting 
at  which  various  matters  are  discussed,  and  on  the  first  of 
the  week  there  is  a  kind  of  experience  meeting,  the  minutes 


Fig.  2 — Office   of  Wastiington  Water   Power  Company,  Seattle. 

cial  lighting  rates  are  based  on  a  maximum  demand  of  $3 
per  kw  per  month  plus  5  cents  per  kw-hr.  for  all  energy 
consumed.  The  minimum  bill  is  $1  a  month,  and  there  is 
a  discount  of  i  per  cent  allowed  for  each  percentage  of 
load-factor  over  25  per  cent,  from  26  per  cent  to  50  per  cent 
load-factor  inclusive.     In  addition,  there  is  a  quantity  dis- 
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count  ranging  from  lo  to  50  per  cent,  depending  on  the 
amount  of  the  bill.  When  the  bill  ranges  over  $50  these 
discounts  apply  and  all  in  excess  of  $400  is  discounted  50 
])er  cent.  Under  this  contract  the  company  renews  all  car- 
bon and  graphitized-filament  lamps. 

For  signs,  outline  and  window  lighting  there  is  a  flat  rate 
available  based  on  a  5-cent  rate  with  a  minimum  illumina- 
tion of  180  hours  a  month.  This  rate  includes  free  lamp 
renewals  of  standard  carbon 
and  graphitized-filament  lamps 
as  well  as  patrol  service.  P'or 
curb  lighting  with  five-lamp 
electroliers  having  a  demand 
of  340  watts  the  rate  is  $48  per 
annum.  Four  6o-watt  lamps 
burn  from  dusk  to  midnight 
approximately  2l6o  hours  a 
year,  and  the  top,  or  lOO-watt, 
lamp  burns  from  dusk  to  dawn, 
approximately  4000  hours  per 
annum.  The  rate  includes  free 
renewals  and  maintenance  of 
tungsten  lamps  and  globes  and 
i)atrol  service.  The  1300  7.5- 
amp  inclosed-arc  lamps  for 
city  lighting  service  are 
cliarged  for  at  the  rate  of  $48 
a  year. 

The  general  "power"  rate  is 
based  upon  a  service  charge 
of  $1  per  kva  per  month  plus 
a  rate  for  one  hour's  use  or 
I)crcentage  of  load-factor,  a 
720-hour  month  being  as- 
sumed. At  100  per  cent  load 
factor,  the  kilowatt-hour  per 
month  rate  is  $7.85.  There  is 
a  minimum  service  charge  of 
$1  a  month,  and  the  same 
quantity  discounts  apply  as  in 
the  case  of  commercial  lighting 
ing  appliances  are  given  a  rate  of  5  cents  per  kw-hr.  and 
public  garages  are  billed  at  3  cents  per  kw-hr.  Private 
garages,  however,  are  charged  at  residential  rates. 

In  the  Coeur  d'Alene  mining  sections  energy  is  sold  on 


Fig.  3 — Five   -Lamp 
Electrolier. 

Electric  heating  and  cook- 


per  cent  of  the  time.  Prospectors  get  reasonable  rates  on 
one-year,  two-year  or  ihree-year  contracts,  it  being  the 
policy  to  encourage  the  prospector  of  to-day' who  may  be- 
come a  large  user  of  energy  to-morrow.  The  rate  is  $3 
per  kva  per  month  of  maximum  demand  of  five  minutes 
duration,  plus  1/2  cent  per  kw-hr.  A  two-year  contract  is 
subject  to  a  discount  of  10  per  cent  and  a  three-year 
contract    is    discounted    to    the    extent    of     15    per    cent. 

The  lighting  and  motor  cir- 
cuits are  kept  entirely  separate 
throughout  Spokane.  In  the 
downtown  business  section  the 
imderground  direct  -  current, 
three-wire  system  of  distribu- 
tion prevails.  There  are  over 
132  windows,  219  signs  and  36 
l)uildings  outlined  on  fiat  rates. 
There  is,  however,  very  much 
window  lighting  connected  to 
metered  circuits,  those  not 
wishing  flat  rates  finding  it 
expedient  to  keep  their  win- 
dows and  signs  alight  as  long 
as  their  competitors.  Conse- 
quently the  downtown  section 
of  the  city  is  very  well  lighted 
indeed. 

Spokane  has  the  distinction 
of  having  a  large  number  of 
flatirons  in  service,  so  much 
so  that  the  extra  load  is 
distinctly  noticeable.  T  h  e 
local  evening  newspaper  (the 
Chronicle)  uses  the  electric 
iron  as  a  premium  for  gaining 
new  subscribers  on  a  basis  of 
5  cents  a  week  for  seventy 
weeks.  This  has  been  the 
cause  of  connecting  over 
15,000  flatirons  during  the  past 
six  years,  to  say  nothing  of  those  sold  by  the  company  and 
local  jobbers. 

The  commercial  department  of  the  Washington  Water 
Power  Company  is  now  engaged  in  a  house-wiring  cam- 
paign, new  customers  paying  25  per  cent  down  with  a  three 


Fig.   5 — Single-Lamp 
Curb    Post. 


Fig. 


-Night    View   of    Riverside    Avenue,    Seattle. 


from  one-year  to  five-year  contracts.  A  five-year  contract 
to  a  producing  mine  calls  for  a  rate  of  $3.35  per  kva  of 
maximum  demand  of  five  minutes'  duration  per  month.  For 
each  dollar  of  revenue  thus  secured  the  customer  is  entitled 
to  130  kw-hr.,  or  for  a  total  of  $40.20  per  hp  per  annum  he 
can  use  the  minimum  amount  called  for  in  the  contract  60 


months'  credit.  In  the  past  three  months  over  250  houses 
have  been  wired  on  this  plan  and  100  others  by  contractors. 
The  company  now  has  14,900  houses  connected  in  Spokane, 
exclusive  of  apartment  houses,  on  one  meter.  The  absence 
of  gas  and  other  forms  of  illuminant  in  Spokane  is  quite 
noticeable.    This  is  also  true  of  isolated  plants. 
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ELECTRIC    VEHICLE    AND 
STATION. 


THE    CENTRAL 


'I'he  iU-.sii;il)ilit\  ol"  ;iiiy  chosen  class  of  load  upon  a  cfiural 
station  tIcptMuls  not  only  on  tlu"  anionnt  and  load-factor,  but 
also  on  tlu-  lime  of  use  as  compared  with  the  occurrence 
of  the  peak  load  on  the  system.  It  is  highly  desirable  to 
obtain  that  class  of  load  which  extends  well  beyond  the 
peak  on  both  sides,  the  most  desirable  load  of  all  beinjj 
one  so  uniler  the  control  of  the  central-station  manaj^e- 
nient  that  it   may  be  shifted   from  one  time  of  the  day   lo 


teams  of  horse-,  regularly  can  save  money  by  substitulinK 
c-lectric  vehicles  for  horse-drawn  vehicles,  independent  in 
every  resi)ect  of  the  size  of  the  community  served,  'ihat 
central  stations  throughout  the  country  are  not  altogether 
unmindful  of  these  facts  is  shown  by  the  accompanying 
list  of  companies  in  the  United  States  using  electric 
vehicles.  I'Lach  of  these  conipanies  has  placed  itself  in 
excellent  position  to  advocate  the  employment  of  electric 
vehicles  in  its  comnnmity,  and  thus  to  f)btain  for  its  system 
tiic  most  desirable  class  of  load  obtainable.  Although  many 
of  the  companies  listed  use  oidy  one  or  tw(j  vehicles,  yet 


CE.NTK.M.   ST.\TIONS    I  II  kOU(;ilOHT   HIE   UNITED   STATKS    U.SING    El.El  TKIf   VEHICLES. 


iVntral-Station  Company.  Location. 

iMlcKlu-ny_  I'onnty    LiRht    ("ompaiiy I'itlsbiiiKli,    I'a. 

-Atlantic  City  Klcctric  Conii)any \llantic  t'ily,  N.  .1. 

Atlanlic  lias  Light  Company Atlanta,  tia. 

.Vttifboio  Steam  &  Electric  Company .\ttleboro,  Mass. 

.•\rkansas  Valley  Railway,  Light  &  Power  (  ompaiiy Pueblo,  Col. 

-•\uk>usta-Aikcn  Kailway  &  Kloctric  Company .Augusta,  Ga. 

HutTalo  General  Klcctric  Company Ruffalo,  N.  Y. 

HutTalo  &  Niagara  Kails  Klcctric' Light  &   Power  Co..  Niagara  Falls,  N.   Y. 

t'ambridgc  Klectric  Light  Company Cambridge,  Mass. 

Canton  (ias  &   Klectric  Company Canton,   III. 

Cedar  Rapids  &  Iowa  City  Railway  &  Light  Comi  any ....  Cedar  Rapids,  la. 

Chattanooga  Railway  &  Light  Company t  hattanooga,  Tenn. 

Cirolcville  Light  &  Power  Company Circleville,  Ohio 

Cleveland  Electric  Illuminating  Company Cleveland,  Oliio 

Coloratlo  Springs  Light,  Heat  &  Power  Company ...  .Colorado  Springs,  Col. 

Columbus  Railway  &  Light  Company Columbus,  Ohio 

Commonwealth  Edison   Company Chicago,  111. 

Consolidated    Klectric    Light    Comjianv Portland,    Maine 

Consolidated  Gas,   Electric  Light  &   Power  Company P.'altimore,  Md. 

Consumers'   Power  Company Mankato,   Minn. 

Consumers"   Power    Company .' Faribault,    Minn. 

Consumers'   Power  Company    Stillwater,  Minn. 

Dallas  Electric  Light  &  Power  Company Dallas,  Tex. 

Danbury  &  Bethel  Street  Railway  Company Danbury,  Conn 

Dayton  Lighting  Company Dayton,  Ohio 

Denver  Gas  &•  klectric  Light  Company Denver,  Col. 

Des  Moines  Electric  Company Des  Moines,  la. 

Detroit   Edison   Company Detroit,   Mich. 

Duluth  Edison  Electric  Company Duluth,  Minn. 

Eastern   Michigan  Edison   Company .Ann   Arbor,   Mich 

Edison  Electric  Illuminating  Company Boston,  Mass. 

Edison  Electric  Illuminating  Company Brockton,  Mass. 

Edison   Electric   Illuminating   Company Brooklyn,   N.   Y. 

Elmira  Water,  Light  &  Railway  Company Elmira,  N.  V. 

El  Reno  Gas  &  Electric  Company El  Reno,  Okla. 

Fort  Smith  Light  &  Traction  Company Fort  Smith,  Ark. 

Franklin  Electric  Light  Company Turner's  Falls,  Mass. 

Georgia  Railway  &  Electric  Company Atlanta,  Ga. 

Harrisburg  Electric  Service  Company Harrisburg,  Pa. 

Hartford  Electric  Light  Company Hartford,   Conn. 

Haverhill   Electric   Company Haverhill,   Mass. 

Kansas  City  Electric  Light  Company Kansas  City,  Mo. 

Kansas  Gas  &  Electric  Company Wichita,   Kan. 

Lancaster  Gas  Light  &  Fuel  Company Lancaster,  Pa. 

Lawrence  Gas  Company Lawrence,  Mass. 

Leavenworth  Light,  Heat  &  Power  Company Leavenworth,  Kan. 

Lehigh   N'alley  Transit  Company .Allentown,  Pa. 

Lincoln  Gas  &  Electric  Light  Company Lincoln,  Neb. 

Lockporl  Light,  Heat  &  Power  Company Lockport,  N.  Y. 

Louisville  Lighcing  Company Louisville,  Ky. 

Lowell    Electric   Light    Corporation Lowell,    Mass. 

Lynn  Gas  &  Electric  Company Lynn,  Mass. 

Mahoning  &  Shenango  Railway  &  Light  Company Youngstown,  Ohio 

Maiden  Electric  Company   \falden,  Mass. 

Mancliester  Traction,   Light  &  Power  Company Manchester,  N.  H. 

Memphis  Consolidated  Gas  &  Electric  Company Memphis,  Tenn. 

Merchants'  Heat  &  Light  Company Indianapolis,  Ind. 

Merchants'  Power  Company Mempnis,  Tenn. 

Meridian  Light  &  Railwav  Company Meridian,  Miss. 

Middletown    Electric   Light   Company Middletown,    Conn. 

Milwaukee  Electric  Railway  &  Light   Company Milwaukee,   Wis. 

Milwaukee  Gas  &  Coke  Company Milwaukee,  Wis. 

Minneapolis  General  Electric  Company Minneapolis,  Minn. 

Mobile   Electric   Company Mobile,   Ala. 

Montgomery  Light  &  VVater  Power  Company Montgomery,  Ala. 


Central-Station  Company.  Location. 

.Municipal    Electric   Light   Plant Concord,    .Mass. 

.\huiicipal    Klcctric   Light    I'lant Peabody,   Mass. 

.Mtniicipal   (ias  &    Electric   Plant Norwich,   Ciiiii. 

.Vlur|)hy   Power  Comi)any Detroit,  Mich. 

.Muskogee  (ias  &  Klectric  Company Muskogee,  Okla. 

Narrangansett   Electric   Lighting  Company Providence,  R.    I. 

Nashville  Railway  &  L'gl't  C^ompany Nashville.  Tenn. 

.New  Bedford  (ias  &  Edison  Light  Comiiany New  Bedford,  Mass. 

New  Knglaiul  (ias  »S:  (fikc  Comnanv Kverett,  Mass. 

New   London   Gas  &   Electric   Company New   London,   Conn. 

New  (Jrleans  Railway  &  Light  Company New  Orleans,  F^a. 

New   ^■ork   Edison   Company New   York   City 

New  York  &  Queens  Electric  Light  &  Power  Co.  .Long  Island  City,  N.   Y. 

.Northern  California  Power  Company San    Francisco,  Cal. 

Northern  Idaho  &  Montana  Power  Company Kalispell,  Mont. 

Oakland   Gas,   Light  &   Heat   Company Oakland,   Cal. 

Oklahoma  Gas  &  Electric  Company Oklahoma  City,  Okla. 

Omaha  Electric  Light  &  Power  Company Omaha,  Neb. 

Ottumwa  Railway  &  Light  Company Ottumwa,  la. 

Pacific  Gas  &  Electric  Company San   Francisco,   Cal. 

Pacific  Light  &  Power  Corporation Los  Angeles,  Cal. 

Pennsylvania  Lighting  Company Shamokin.   Pa. 

People's   Light  Company Davenport,   la. 

Peoria  Cias  &  Electric  (Jompany Peoria,  III. 

Philadelphia   Electric  Com.pany Philadelphia,  Pa. 

Plattsburgh  Gas  &  Electric  Company Plattsburgh,  N.   V. 

Portland   Electric  Company Portland,  Maine 

Portland  Railway  Light  &  Power  Coinpany Portland,  Ore. 

Potomac  Electric  Power  Company Washington,  D.  C. 

Public  Service   Electric  Company Newark,   N.  J. 

Public  Service  Electric  Company Camden,  N.  J. 

Public  Service  Electric  Company Passaic,  N.  J. 

Public   Service   Electric  Company Paterson,  N.  J. 

Public  Service  Railway  Company Philadelphia,  Pa. 

Red  River  Power  Company Grand  Forks,   N.   D. 

Rochester  Electric   Light,   Heat  &  Power  Company Rochester,   Ind. 

Rochester  Railway  &  Light  Company Rochester,  N.  Y. 

.Sacramento  Electric,  Gas  &  Railway  Company Sacramento,  Cal. 

St.   Clair  County  Gas  &  Electric  Company Eas*   St.   Louis,   III. 

St.   Paul   Gas  Light  Company St.   Paul,   Minn. 

San   Diego  Consolidated  Gas  &  Electric  Company San  l^iego,  Cal. 

San   Francisco  Cias  &  Electric  Company San   Francisco,    Cal. 

Salem  Electric  Lighting  Company Salem,  Mass. 

Schenectady  Illuminating  Company Schenectady,   N.   Y. 

Southern    California    Edison    Company Los   .Angeles,    Cal. 

Stamford  Gas  &  Electric  Company Stamford,  Conn. 

Superior  Water,  Light  &  Power  Company Superior,  Wis. 

Syracuse  Lighting  Company Syracuse,  N.  Y. 

Toledo   Railways   &   Light   Company Toledo,   Ohio 

Union  Electric  Light  &  Power  Company St.  Louis,  Mo. 

Union  Light,  Heat  &  Power  Company Fargo,  N.   D. 

United  Electric  Light  Company Springfield,  Mass. 

United  Electric  Light  &  Power  Company New  York  City 

United  Gas  Improvement  Company Philadelphia,   Pa. 

United     Illuminating    Company Bridgeport,    Conn. 

United  IIlumin;;ting  Company New  Haven,   Conn. 

Utiea  Gas  &  Electric  Company Utica,  N.  Y. 

Virginia  Railway  &-  Power  Company Richmond,  Pa. 

Washington  Water  Power  Company Spokane,  \Vash. 

Westchester  Lighting  Company Mount  Vernon,   N.  Y. 

Western   States  Gas  &  Electric   Company Stockton,  Cal. 

Wilkes-Barre  Company    Wilkes-Barre,   Pa. 

Worcester  Electric  Light  Company Worcester,  Mass. 

Youngstown  Consolidated  Gas  &  Electric  Company Youngstown,  Ohio 


another  as  desired  and  kept  at  all  times  separate  from  the 
peak.  Such  a  load  is  formed  by  the  batteries  of  electric 
vehicles  charged  by  the  central  station.  Vehicle  battery 
charging,  properly  restricted,  forms  by  far  the  best  class 
of  load  from  the  point  of  view  of  the  central  station.  It, 
therefore,  behooves  the  central  stations  to  encourage  the 
use  of  electric  vehicles  in  every  way  possible.  The  best 
step  in  this  direction  is  the  use  of  such  vehicles  by  the 
central  stations  themselves.  Even  ignoring  the  highly  im- 
portant factors  of  encouraging  the  use  of  electric  vehicles 
by  others  and  advertising  electric  service,  it  can  safely  be 
stated  that  any  central  station  now  employing  one  or  more 


the  number  of  vehicles  employed  by  some  of  the  companies 
is  very  large,  reaching  lOO  in  one  case.  The  establishment 
of  charging  facilities  by  the  small  central  station,  which  is 
easily  accomplished  by  making  use  of  the  exciter  equip- 
ment, serves  as  a  powerful  incentive  to  the  introduction  of 
the  electric  vehicle  in  the  small  community  where  otherwise 
the  lack  of  charging  facilities  would  prevent  a  prospective 
user  of  the  automobile  from  even  considering  the  electric 
in  competition  with  the  gasoline  vehicle.  An  increasing 
realization  of  the  possibilities  of  the  electric  vehicle  in  im- 
proving the  central-station  load  and  load-factor  is  plainly 
in  evidence. 


Wiring  and  Illumination 

METHODS  OF  GROUNDING    TRANSFORMER    SEC- 
ONDARIES AND  SECONDARY  NETWORKS. 


By  Harold  P.  Jennings. 

Alternating-current,  low-voltage,  secondary  circuits 
should  be  grounded.  This  is  the  recommendation  of  the 
National  J"~lectrical  Code  and  the  practice  of  progressive 
central-station  companies.  Grounding  prevents  accidents 
to  persons  and  damage  by  fire  to  property.  If  some  point 
of  a  low-voltage  secondary  circuit  is  grounded,  no  point 
of  the  circuit  can  rise  above  its  normal  potential  (except 
under  unusual  conditions)  in  case  of  a  break-down  between 
primary  and  secondary  windings  of  the  transformer  or  of 
other  accidental  connection  between  the  primary  and 
secondary  circuits. 

If  the  secondary  is  not  grounded  and  tiie  transformer 
breaks  down,  the  primary  voltage  is  impressed  on  the 
secondary  circuit.  A  person  touching  any  bare  part  of  the 
secondary  circuit  would  probably  receive  the  primary  volt- 
age if  he  were  grounded  by  contact  with,  say,  a  radiator 
or  a  gas  fixture.  Furthermore,  the  secondary  not  being 
grounded  and  there  being  a  ground  on  the  primary  circuit, 
the  primary  voltage  impressed  on  the  low-voltage  fittings 
of  the  secondary  circuit  might  cause  a  fire.  With  the 
secondary  grounded,  a  transformer  break-down  should  re- 
veal itself  through  the  blowing  of  the  primary  fuses. 
Where  a  voltage  in  excess  of  250  is  possible  between  any 
wire  of  a  secondary  circuit  and  ground  it  is  doubtful 
whether  the  secondary  should  be  grounded,  because  shocks 
to  ground  from  such  a  system  might  cause  death. 

Ground  connections  can  be  made  in  many  ways.  They 
may  be  made  inside  of  buildings  by  connecting  to  pipes  or 
may  be  installed  at  the  poles  which  support  the  trans- 
formers or  the  secondary  networks.  Central-station  prac- 
tice favors  grounds  at  poles.    Figs,  i  and  2  show  the  method 


Arm  Carrying 
Primary  Circuit. 


lent  feature  of  this  method  is  that  the  7/16-in.  ground  con- 
ductor is  so  strong  that  it  will  never  be  disturbed.  It  is 
secured  to  the  pole  with  pipe  straps. 

The  ground  pipe  cap  illustrated  in  Fig.  4  is  used  by 
several  large  central-station  companies  for  connecting  the 
ground  wire  to  the  ground  pipe.  Soldering  is  not  necessary. 
The  cap  with  the  wire  in  position  is  placed  over  the  top  of 
the  pipe   and   the   pipe   is  driven.     In   driving  the   wire   is 
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heoretical     Diagram    of    Secondary    Ground    Connections. 
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firmly  wedged  between  the  cap  and  the  pipe.  The  cap 
protects  the  top  of  the  pipe.  The  cap  fits  a  ^-in.  pipe  or 
^4-in.  rod,  with  a  No.  6  ground  wire.  Where  No.  4  wire 
is  used  it  is  not  necessary  to  double  it.  Ground  pipes  must 
be  long  enough  to  reach  permanently  moist  soil,  and  in 
driving  care  must  be  taken  not  to  drive  them  into  the  pole 
and  thereby  insulate  them.  Some  companies  ground  to  fire 
hydrants.  The  ground  wire  is  supported  down  the  pole  by 
cleats  or  straps  and  is  carried  in  a  trench,  possibly  18  in. 
deep,  to  the  fire  hydrant.  It  is  connected  thereto  by  clamp- 
ing it  under  a  footing  bolt.  In  Denver  this  method  costs 
$4.50  per  ground,  the  average  length  of  ground  wire  re- 
quired from  pole  top  to  ground  being  60  ft. 

Ground  wires  should  be  incased  by  wooden  molding  for 
a  distance  of  at  least  7  ft.  from  the  surface,  to  protect 
against  shocks  to  passers-by.  Under  certain  conditions  of 
soil  moisture  a  shock  can  be  received  from  a  ground  wire 
by  a  person  standing  on  the  earth's  surface.  The  ground 
pipe  extends  about  a  foot  above  ground  and  is  not  usually 
protected.  Some  companies  incase  the  entire  length  of  the 
ground  wire  in  molding  to  protect  the  linemen. 

No  wire  smaller  than  No.  6  should  be  used  for  a  ground 
wire,  and  some  companies  use  nothing  smaller  than  No.  4. 
Copper  wire  is  preferable.     Bare  wire  is  satisfactory  and 
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of  making  a  pole  ground  for  aerial  secondaries  used  by  the 
Allegheny  County  Light  Company,  of  Pennsylvania.  The 
lower  end  of  the  pipe  is  pointed,  the  upper  end  is  "tinned" 
inside,  and  the  wooden  plug  is  inserted  in  the  company's 
shop.  In  making  a  ground  the  pipe  is  driven  into  the  earth 
next  to  the  pole  and  the  steel  cable  ground  conductor,  its 
end  having  been  tinned,  is  soldered  into  the  upper  end  of 
the  pipe  by  pouring  molten  solder  in  around  it.     An  excel- 


should  be  attached  to  the  poles  with  cleats  or  straps. 
Staples,  although  used,  should  not  be.  The  National  Elec- 
trical Code  requires  for  three-phase  systems  that  the  ground 
wire  be  of  the  same  carrying  capacity  as  any  one  of  the 
three  mains.  There  should  be  a  ground  for  each  trans- 
former or  group  of  transformers,  and  when  transformers 
feed  a  network  with  a  neutral  wire  there  should  in  addition 
be  a  ground  at  least  every  500  ft. 


(iroiiiul-wiri'  ooiuu'clions  to  transformer  secondaries 
should  1)1'  niadc  to  the  neutral  point  or  wire  if  one  is  acces- 
sible. Where  no  neutral  point  is  accessible  one  side  of 
the  seconilary  circuit  may  be  fjrounded,  provided  the  maxi- 
mum dilTerence  of  potential  between  the  grounded  point 
and  any  other  point  in  the  circuit  does  not  exceed  250  volts. 
J"'S-  3  shows  theoretical  diagrams  of  j^round  connections 
to  transformer  secondaries,  and  Fig.  5  illustrates  how  some 
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injf  systems,  the  result  of  whicii  will   be   found   in   the  ac- 
coinpanyinji  table. 

The  calculations  were  made  in  an  entirely  impartial  sjjirit, 
with  attention  to  all  possible  <letails,  even  including;  such 
items  as  i)adIoci\s  for  the  switchboxes  and  the  painting  of 
the  posts.     'Jhc  figures  assume  a  generating  station  invest- 

COMPARATIVE   COST  OF  STREET-LIGHTING   SYSTEMS. 


Number 

per 

Block. 


Kind  of  Lamp 


6.6-amp  incloseil  altcrnatinn-current  <-ar- 
bon-arc,  overhead 

100-watt  tungstens,  brackets,  overhead 
series 

4-amp  magnetite-arc.  overhead 


Invest-       Tot.il  Cost 

ment  per  Ul(xk 

per  Block,     per  Year. 


10-ami)  scries  inclosed   flame-arc,  overhead 

6.6-amp  himinous-arc,  overhead 

9.6-ainp  multiiilc  open  carbon-arc,  over- 
head   

6-amp  direct-current  inclosed  carbon-arc, 
underground 


6.S-amp  multiple  direct-current  inclosed 
flame-arc,  underground 

SOO-watt  tungstens,  overhead  series 

St.  Paul  type  ornamental  tungsten  posts 
(four  66-watt,  one  150-watt),  under- 
ground   


$140.00 


185.60 
175.10 


171.80 
207.60 


191.40 
211.60 


243.20 
243.00 


441.04 


$62  . 6,5 


62 .  80 
64 .  66 


78.20 
82.28 


88.07 
98.05 


11.?.  60 
121  .50 


201 .20 


ment  of  0120  per  kilowatt.  Direct-current  energy  is  charged 
for  at  the  rate  of  2  cents  per  kw-hr.  and  alternating-current 
energy  at  1.35  cents  per  kw-hr.  Depreciation  of  10  per 
cent  per  annum  has  been  allowed  on  all  outside  equipment, 
while  5  per  cent  depreciation  is  assumed  for  indoor  ap- 
paratus. Six  per  cent  is  charged  ofi  to  cover  interest  and 
taxes.  The  figures  given  are  in  terms  of  investment  and 
operating  cost  per  year  per  block  of  street  lighted. 
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Fig.  5 — Ground  Connections  to  Secondaries  of  Commercial   Trans- 
formers. 

of  these  connections  are  arranged  with  commercial  trans- 
formers. The  neutral  point  of  each  transformer  feeding 
a  two-phase,  four-wire  secondary  should'  be  grounded, 
unless  the  motors  taking  energy  from  the  secondary  have 
interconnected  windings.  Where  they  are  interconnected 
the  center  or  neutral  point  of  only  one  transformer  is 
grounded.  No  primary  windings  are  shown  in  Figs  3  and 
5.  In  Fig.  5  the  secondary  winding  of  each  transformer  is 
shown  divided  into  two  sections,  as  it  is  in  commercial 
transformers. 


STREET-LIGHTING  COSTS  WITH  PRESENT 
SYSTEMS. 


Three  hundred  flame-arc  lamps  have  been  in  street-light- 
ing service  in  St.  Paul,  Minn.,  since  Jan.  i,  this  installation 
representing  one  of  the  first  large-scale  orders  of  these 
new  lamps.  Of  the  lamps  now  in  use,  210  are  of  the  Gen- 
eral Electric  lo-amp  series  inclosed  type,  while  ninety  are 
6.5-amp  multiple  lamps.  Preliminary  to  the  selection  of 
these  units,  the  electrical  department  of  the  St.  Paul  GaS' 
Light  Company,  under  the  direction  of  Mr.  F.  A.  Otto, 
general  superintendent,  •  investigated  the  cost  of  installing 
and    operating    typical    examples    of    modern    street-light- 


SENSITIVENESS  OF  CARBON  LAMPS  TO  STATIC 
CHARGES. 


From  a  number  of  places  where  Gem  or  graphitized- 
filament  lamps  have  been  used  to  replace  the  ordinary 
carbon  incandescents  reports  have  come  that  these  graphi- 
tized-filament  units  were  found  to  break  mysteriously  as 
soon  as  placed  in  the  sockets.  An  engineer  for  one  of 
the  large  lamp  manufacturers  investigated  these  cases  and 
after  a  study  of  conditions  found  that  each  lamp  affected 
had  been  used  near  some  moving  belt.  Although  imper- 
ceptible, static  charges  from  these  belts  collected  on  the 
globes,  setting  the  filaments  in  rapid  vibration  and  ruptur- 
ing them.  The  cure  was  effective  and  simple  and  con- 
sisted of  equipping  each  suspected  socket  with  a  metal 
reflector.  This  not  only  put  an  end  to  the  damage  but 
improved  the  illuminating  efficiency  of  the  lamp. 


SIGN    LIGHTING  IN  SEATTLE,  WASH. 


The  electrical  needs  of  the  city  of  Seattle,  Wash.,  are 
supplied  almost  exclusively  from  hydroelectric  energy  de- 
veloped at  the  foothills  of  the  Cascade  Mountains  from  25 
to  50  miles  away.  Like  other  of  the  cities  in  the  Pacific 
Northwest,  Seattle  possesses  a  large  connected  residence 
and  commercial  lighting  load,  because  electricity  is  used 
almost  to  the  exclusion  of  gas  for  illuminating  purposes  and 
illuminating  oil  is  a  rarity.  While  the  lighting  of  the 
streets  and  many  of  the  dwellings  is  done  by  the  municipal 
plant,  most  of  the  signs  are  connected  to  the  circuits  of 
and  operated  by  the  Puget  Sound  Traction,  Light  &  Power 
Company. 


The  city  does  not  possess  many  large  roof  signs,  but  tliere 
is  an  abundance  of  smaller  signs  on  the  principal  thorough- 
fares which  add  materially  in  brightening  the  chief  arteries 
of  travel.  According  to  a  provision  of  the  city  ordinance 
covering  signs,  it  is  incumbent  on  the  owner  of  a  sign  to 
keep  the  same  lighted  from  dusk  until  one  hour  after  mid- 
night. Moreover,  the  sign  must  have  an  illuminating  value 
of  at  least  200  cp. 

The  Puget  Sound  Traction,  Light  &  Power  Company  has 
a  flat  rate  for  tungsten  sign  lighting,  including  the  energy 
supplied  and  inspection  of  the  sign,  of  9.5  cents  per  month 
per  5-watt  lamp  burning  to  i  o'clock.  Where  the  circuit 
is  such  that  the  energy  consumed  passes  through  a  meter, 
the  rate  is  3.5  cents  per  kw-hr.  plus  5.2  cents  for  sign  main- 
tenance per  month  per  5-watt  tungsten  lamp.  Where  the 
load  warrants  a  rate  of  1.5  cents  per  kw-hr.  the  mainte- 
nance charge  is  7.6  cents  per  5-watt  lamp  per  month. 
For   all-night  burning   the   flat   rate   for   signs   is    12  cents 


Letter  to  the  Editors 


DEEP-EARTH  CONNECTIONS  FOR  THE  ELIMINA- 
TION OF  ELECTROLYSIS. 


To  the  Editors  of  Electrical  World: 

Sirs  : — The  conductivity  of  earth  is  very  well  known  to 
depend  not  only  upon  its  constituents,  but  particularly  upon 
the  amount  of  moisture  or  water  which  is  present.  At  con- 
siderable depths,  such  as  40  ft.  or  50  ft.,  there  will  ordinarily 
be  an  ample  amount  of  moisture,  and  probably  a  consider- 
able quantity  of  ground  water,  always  present.  This  brings 
up  the  query  as  to  whether  it  would  not  be  profitable  in  the 
case  of  electric  street  railways  to  install  earth  plates  at  a 
depth  of  40  ft.  or  50  ft.  at  frequent  locations  about  the 
system,   these   being   connected    by   heavy   bonds   with    the 


Sign   Lighting  on  Second  Avenue,  Seattle. 


per  5-watt  lamp  per  month,  and  where  the  energy  is 
metered  the  rate  varies  from  2.5  cents  per  kw-hr.  to  1.5 
cents,  depending  on  the  load,  and  the  maintenance  charge 
per  5-watt  tungsten  between  these  limits  is  7.5  cents  and 
9.3  cents  per  month   respectively. 

The  accompanying  illustration  shows  a  view  of  a  portion 
of  Second  Avenue,  the  principal  business  thoroughfare  of 
Seattle,  with  a  number  of  the  typical  smaller  signs  used 
all  over  the  city. 

The  most  prominent  sky-line  sign  in  the  city  is  that  on 
the  roof  of  the  Puget  Sound  Traction,  Light  &  Power 
Company's  office  building,  at  Seventh  and  Olive  Streets, 
overlooking  the  business  district.  This  is  an  animated  sign 
with  rays  of  light  shooting  out  from  an  incandescent  lamp 
when  the  word  "light"  is  flashed  and  with  a  motor  driving 
a  shaft  when  the  word  "power"  is  flashed.  The  sign  con- 
tains the  new  slogan  of  the  company,  "The  Electric  Com- 
pany," as  distinguished  from  "City  Light."  the  slogan  used 
by  the  Seattle  Municipal  System. 


rails.  This  would  tend  to  increase  the  earth  conductance, 
through  utilizing  that  portion  of  it  which  lies  far  below 
the  surface  and  is  permanently  saturated  with  water.  It  is 
probably  true  that  this  portion  of  the  earth  is  now  con- 
ducting to  some  extent  where  it  underlies  street  railway 
networks,  but  possibly  it  is  separated  by  a  stratum  of  earth 
which  is  more  or  less  devoid  of  moisture,  and  therefore  im- 
perfectly conducting.  Or  possibly  the  top  crust  of  earth  is 
exceedingly  dry  and  of  relatively  high  resistance,  again 
tending  to  concentrate  any  stray  currents  in  foreign  un- 
derground structures  of  a  metallic  character. 

It  is  readily  possible  to  make  experiments  which  will 
settle  this  question,  and  it  is  naturally  a  subject  for  investi- 
gation by  some  of  the  technical  schools,  which  are  already 
studying  the  subject  of  earth  resistance.  This  suggestion 
is  offered  for  their  consideration  and  in  the  hope  that  if  it 
reveals  anything  of  value  the  results  may  be  made  available 
to  all. 

Binghamton,  N.  Y.  Jerome  Wolf. 
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(iciiorators,  Motors  unJ   TransformcrK. 

Thitu-I'luist'  Series  Motor. — M.  Sihknkei.. —  I'he  first 
part  of  an  illiistratod  description  of  the  three-phase  series 
motor  as  developed  by  tlie  Sieniens-Schiickert  Company. 
Tliis  type  of  motor  is  considered  to  be  particularly  practical, 
simple,  and  useful  in  many  fields,  although  its  design  has 
so  far  been  studied  by  only  a  few  specialists.  The  author 
proposes  to  tliscuss  the  subject  rather  from  the  practical 
than  the  theoretical  standpoint.  He  first  describes  the 
general  construction  and  the  connections  of  this  type  of 
motor  and  then  discusses  in  detail  the  conmuitator,  esi)c- 
cially  its  size  and  its  influence  on  the  efficiency,  and  finally 
tlescribes  the  behavior  in  operation  of  the  three-phase  scries 
motor  with  a  single  set  of  brushes.  The  article  is  to  be 
continued. — Iilck.  Zcit.,  May  9,  1912. 

Starting  of  Single-Phase  Commutator  Motors. — F.  Niet- 
HAM.MER  AND  E.  SiEGEL. — A  mathematical  article  illustrated 
by  diagrams  on  the  behavior  during  starting  of  single- 
phase  commutator  motors  of  the  series  type  with  special 
reference  to  the  different  methods  of  connections  possible 
and  the  superiority  of  the  series  motor  over  the  repulsion 
motor. — Elek.  Kraftb.  u.  Bahncn,  April  14  and  24,  1912. 

Commutation  of  Polyphase  Motors. — K.  Schenfer. — A 
mathematical  article  illustrated  by  diagrams  in  which  the 
author  first  gives  the  theory  of  commutation  in  polyphase 
commutator  motors  and  then  compares  the  theoretical  re- 
sults with  curves  obtained  experimentally  by  means  of 
the  oscillograph. — Elek.  u.  Masch.  (Vienna),  April  28,  1912. 

Heating  of  Electric  Machines. — An  abstract  of  a  recent 
paper  by  L.  Binder  on  the  transfer  of  heat  from  electric 
machines  to  the  surrounding  atmosphere.  The  cases  both 
of  a  quiet  atmosphere  and  of  forced  ventilation  are  con- 
sidered. For  the  complicated  condition  of  the  heating  of 
electric  machines,  the  author  has  shown  the  following 
superposition  principle  to  hold  true.  If  only  the  different 
single  losses  in  the  machines  are  produced  and  the  increase 
of  temperature  is  measured  in  each  case,  then  the  increase 
of  temperature  for  the  total  loss  is  simply  the  linear  sum 
of  the  increases  of  temperatures  for  the  single  losses. 
Formulas  are  given  for  the  loss  of  heat  by  radiation  and 
convection. — Elek.  Kraftb.  u.  Bahncn,  May  4,  1912. 

Carbon  Brushes. — A  note  on  a  recent  British  patent  of 
G.  Engisch  (No.  8656,  May  2,  1912).  Brushes  for  dynamo 
machines  are  constructed  with  a  block  of  material  to  coat 
the  commutator  vi^ith  a  smooth  and  clean  surface.  The 
coating  surface  is  of  such  a  nature  that  it  does  not  interfere 
with  the  conductivity,  although  it  prevents  the  adhesion 
of  particles  falling  off  the  brushes.  The  substance  used  is 
talc,  either  alone  or  in  admixture  with  other  materials.  The 
talc  may  be  embedded  in  the  carbon  or  metal  parts  of  the 
brush  or  used  as  a  separate  block. — London  Elec.  Eng'ing. 
May  9,  1912. 

Lamps  and  Lighting. 

Arc  Lamp. — In  a  continuation  of  a  long  illustrated  serial 
on  new  arc  lamps,  a  lamp  patented  by  the  Siemens- 
Schuckert  company  is  described  in  which  the  electrodes 
(arranged  vertically  one  above  the  other)  are  consumed 
to  a  very  slight  degree  only,  serving  chiefly  as  terminals 
for  conducting  the  current  to  the  arc.  The  arc  is  main- 
tained by  means  of  a  continuous  supply  of  solid  powders 
(for  instance,  of  carbons  or  of  mixtures  of  carbon  with 
various  chemicals),  liquids  or  vapors,  which  may  be  sup- 
plied through  the  hollow  upper  electrode. — Zeit.  f.  Beleucht., 
April  30,  1912. 

Incandescent  Lamp  Fittings.— A  set  of  illustrated  stand- 
ardization rules  for  incandescent  lamp  fittings  which  is  to 
be  voted  upon  at  the  next  annual  convention  of  the  German 


Association  of  Electrical  Engineers. — Elek.  Zeit.,  May  9, 
19 1 2. 

(ieneration,  Transmission  and  Distribution. 

Stciim  Poii.'cr  Plants. — O.  Bukhking. — While  the  first 
cost  of  installation  of  water-power  plants  has  increased  in 
recent  years,  that  of  steam-power  plants  has  decreased. 
This  is  partly  due  to  the  great  increase  in  rating  of  steam- 
power  plants.  Figures  are  given  for  seven  steam-power 
Ijlants  in  the  southwest  of  Germany  which  had  in  1900  a 
rating  of  23,000  hp  and  in  1910  one  of  98,500  hp,  which  is 
.'lU  increase  of  330  per  cent  in  rating.  The  decrease  of 
first  cost  per  hp  for  some  of  these  works  was  as  follows: 


1900. 
Per  Horse- 
power. 

1910. 
Per  Horse- 
power 

Decrease 

per  Cent. 

$225.00 
228.00 
116.00 

$56.00 

138.00 

71.00 

76 

40 

Frankfort 

39 

$569.00 

$265.00 

54 

The  larger  the  power  plant  and  the  larger  the  units  in  it, 
the  greater  is  the  decrease  in  first  cost  and  in  cost  of 
operation.  The  following  table  shows  how  the  cost  of 
coal  per  kilowatt-hour  has  been  reduced  in  some  German 
stations : 


Strassburg.  .  .■ 

Mannheim  in  1905  and  1910, 

Ludwigshafen 

Darmstadt 

Frankfort 


Cents  per  Kw.-Hr. 


1900. 


1910i 


1.31 

0.49 

0.75 

0.54 

1.18 

0.69 

1.49 

0.93 

0.95 

0.41 

It  should  be  stated  that  none  of  these  cities  is  in  a  coal- 
mining district  and  that  some  have  to  pay  appreciable 
freight  rates  for  shipment  of  coal.  The  author  compares 
the  development  of  the  steam  plants  with  that  of  water- 
power  plants  and  thinks  that  the  future  of  the  steam-power 
plants  in  Germany  for  supplying  power  for  industrial  pur- 
poses is  very  promising. — Elek.  Kraftb.  u.  Bahnen,  May 
4,.  1912. 

Turbo-Alternators. — An  illustrated  article  on  the  recent 
extension  of  a  power  plant  in  Ensenada,  in  the  Argentine 
Republic.  The  present  plant  consists  of  two  1500-kw  turbo- 
alternators  and  the  extension  of  two  3000-kw.  turbo-alter- 
nators. The  new  turbines,  each  of  which  drives  its  own 
alternator,  are  placed  side  by  side  in  the  station  and  so 
arranged  that  the  steam  passes  in  series  from  one  to  the 
other.  Under  normal  full-load  conditions  the  first  turbine 
expands  the  steam  from  155  lb.  per  square  inch  absolute 
pressure  down  to  about  15  lb.  per  square  inch  absolute, 
after  which  the  remainder  of  the  expansion  is  carried  out 
in  the  low-pressure  turbine.  The  two  turbines  when  run 
together  form  one  complete  unit  of  6000  kw,  but  the  con- 
necting pipes  and  valves  are  so  arranged  that  the  high- 
pressure  turbine  can  also  exhaust  either  directly  to  the 
condenser  or  to  the  atmosphere,  when  the  low-pressure  tur- 
bine is  being  overhauled,  or  the  latter  can  be  run  alone, 
with  the  help  of  a  reducing  valve.     Fig.  i  gives  a  diagram 


of  the  pipe  connections,  in  which  A  represents  the  steam 
supply  to  the  high-pressure  turbine  and  A'  the  supply  of 
high-pressure  steam  to  the  low-pressure  turbine  through 
the  pressure-reducing  valve  B.  C  is  a  sluice  valve  in  the 
connecting  pipe  from  the  high-pressure  turbine  to  the  low- 
pressure  steam  chest.  D  is  a  sluice  valve  in  the  connecting 
pipe  from  tlic  high-pressure  turbine  to  the  condenser.     E  is 


/    fJie<lfn  C/lC^t 


Fig.    1 — Diagram    of    Pipe    Connections. 

the  main  sluice  valve  and  F  is  an  automatic  atmospheric 
exhaust  valve. — The  Engineer  (London),  May  lo,  1912. 
Use  of  Exhaust  Steam  in  Metallurgical  IVorks. — Schom- 
i-URG. — A  review  of  various  cases  from  European  metal- 
lurgical practice  in  which  exhaust  steam  is  used  for  gen- 
eration of  energy.  For  instance,  in  a  Westphalian  metal- 
lurgical plant,  the  exhaust  steam  of  a  2600-hp  blowing 
engine  is  used  in  a  turbine  for  generation  of  energy.  From 
20,000  kg  to  25,000  kg  (44,000  lb.  to  55,000  lb.)  of  exhaust 
steam  is  available  per  hour,  which  permits  the  generation 
of  from  1400  kw  to  1600  kw  three-phase  currents.  It  is 
shown  that  the  savings  in  operation  soon  pay  for  the  in- 
stallation.— Elek.  Kraftb.  u.  Bahnen,  May  4,  1912. 

Traction. 

Electric  Locomotiz'e. — An  illustrated  description  of  a  pas- 
senger train  locomotive  built  for  the  Dessau-Bitterfeld 
single-phase  road  by  the  Bergmann  Company.  It  is 
equipped  with  the  single-phase  series  motor  of  the  Berg- 
mann type,  the  principal  feature  of  which  is  the  speed 
regulation  up  to  the  highest  values  by  displacement  of  the 
brushes  sliding  on  the  commutator.  The  motor  has  a 
rating  of  1500  hp  at  270  r.p.m.,  which  corresponds  to  a 
speed  of  80  km  (50  miles)  per  hour.  By  displacement  of 
the  brushes  it  is  possible  to  increase  the  speed  still  further. 
In  the  trial  runs  speeds  of  125  km  (77.6  miles)  per  hour 
have  been  reached.  The  weight  of  the  locomotive  is  72 
tons,  of  which  26.5  tons  is  the  weight  of  the  electric  equip- 
ment. The  weight  of  the  motor  alone  is  15  tons;  that  of 
the  transformer  7.6  tons.  The  Bergmann  Company  is 
building  a  motor  of  the  same  type  of  2600-hp  rating  for  the 
locomotive  of  a  mountain  railroad. — FJek.  Kraftb.  u. 
Bahnen,  May  4,  1912. 

Single-Phase  Traction. — The  official  report  of  the  first 
year's  operation  by  the  single-phase  system  of  the  Dessau- 
Bitterfeld  Railroad.  The  operation  has  been  very  satis- 
factory. The  results  achieved  have  been  generally  better 
than  had  been  looked  for.  The  specific  energy  consump- 
tion for  express  and  passenger  trains  was  29.5  watt-hr. 
per  ton-kilometer  and  for  freight  trains  16.5  watt-hr.  per 
ton-kilometer.  The  wear  and  tear  has  been  small,  although 
€xact  figures  cannot  yet  be  given. — Elek.  Kraftb.  u.  Bahnen, 
April  4,  1912. 

American  Alternating-Current  Roads. — H.  Nordmann. — 
Illustrated  description  of  the  electric  operation  of  the 
Hoosac  Tunnel  and  the  Spokane  &  Inland  Empire  Road. — 
Elek.  Kraftb.  u.  Bahnen.  March  24  and  April  14,  1912. 

Installations,  Systems  and  Appliances. 

Domestic  Uses  of  Electricity. — An  account  of  the  conclu- 
sion of  the  general  discussion  at  the  (British)  Institution 


of  Electrical  ICngineers  on  the  causes  preventing  the  more 
general  use  of  electricity  for  domestic  purposes.  After 
.Seabrook's  remarks,  which  included  figures  as  to  electric 
cooking,  Jenkin's  censure  of  the  maximum  demand  in- 
dicator and  A.  1'.  Harrison's  defence  of  the  methods  of  the 
electricity  supply  publicity  committee,  the  views  of  the 
contractor  were  expressed  by  Rawlings  and  Tate,  both  of 
whom  made  it  clear  that  they  welcomed  the  hiring  out  of 
apparatus  by  the  supply  authority.  Holmes,  of  Marylebone, 
emphasized,  as  others  had  done,  the  importance  of  having 
a  rate  which  enables  consumers  to  connect  heaters  to  the 
same  wiring  as  lighting,  and  he  also  made  a  great  point  of 
the  necessity  of  keeping  in  constant  personal  touch  with 
the  actual  users  of  electric  cooking  apparatus  after  the  sale 
or  hire  has  been  cfYected.  Campbell  Swinton  asked  if  the 
manufacturer  of  electric  cookers  leaves  sufficient  margin 
between  cost  of  making  and  the  retail  price  for  the  cost  of 
selling.  Dowsing  advocated  the  establishment  of  a  school 
of  electric  cooking,  and  Scott-Moncrieff  suggested  that  the 
Institution  should  issue  a  model  specification  for  cheajj 
wiring. — London  Elec.  Ending,  May  9,  1912. 

Flat  Rates. — D.  Bercovitz. — The  first  part  of  an  article 
in  which  the  author  points  out  the  fact  that  for  small  con- 
sumers where  the  installation  of  the  motor  would  be  too 
expensive  a  flat  rate  finds  more  and  more  favor  with  cen- 
tral stations.  The  author  gives  in  a  table  filling  six  full 
pages  details  of  thirty-five  flat  rates  from  fifty-seven  cen- 
tral stations.  The  article  is  to  be  concluded. — Elek.  Zeit., 
May  9,  1912. 

Wires.  Wiring  and  Conduits. 

Copper  and  Aluminum  Conductors. — E.  V.  Panneal. — 
The  first  part  of  an  article  illustrated  by  diagrams  on  the 
characteristics  of  copper  and  aluminum  overhead  line  con- 
ductors. The  author  gives  in  a  table  the  figures  for  the 
fundamental  mechanical  and  electrical  properties  of  copper 
and  aluminum  and  gives  a  diagram  for  estimating  the  sav- 
ing effected  by  the  use  of  aluminum  for  different  prices  of 
copper  and  aluminum.  He  then  discusses  the  loading  of 
the  wire  due  to  its  own  weight  and  to  wind  pressure.  Com- 
parative diagrams  are  given  in  Fig.  2,  showing  both  the 
force  of  the  weight  of  the  wire  and  the  force  due  to  wind 
pressure  and  the  resulting  force.  He  then  discusses  the 
deflections  on  overhead  conductors  under  varying  condi- 
tions of  temperature  and  gives  a  polar  diagram   showing 
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Fig.   2 — Loading    Due   to   Weight   and    Wind    Pressure   of   Overhead 
Conductors. 

the  angle  by  which  conductors  are  blown  out  of  the  ver- 
tical.— London  Elec.  Review,  May  lo. 

Theory  of  Insulation  of  Cables. — Michard. — A  paper 
giving  a  mathematical  theory  of  the  voltage  drop  within 
the  dielectric  of  a  charged  cable  with  some  practical  con- 
clusions on  cable  design.  The  author's  theory  goes  further 
than  the  corresponding  theories  of  O'Gorman  and  Jona  in 
so  far  as  the  resistivity  is  taken  into  consideration. — Bul- 
letin de  la  Soc.  Internet,  des  Elec.,  April,  1912. 


:boUicriitg  Conductors. — A  note  on  a  recent  British  patent 
(Xo.  11,841,  M:iy  y.  1912)  by  f.  V..  ICgncr.  To  facilitate 
soldcrinjj  tun  coiuliictdrs,  a  soldering  btnly  consisting  of 
tin  soKlcr  and  a  Ihix  with  an  onter  covering  of  aUnninnni  is 
nscil.  I'his  cuiiiiK)site  sheet  is  bent  round  tlie  iwo  con- 
ductors to  be  joined  and  heated  by  a  lamp.  The  aUnniiunn 
protects  the  joint  from  the  combustion  gases  and  also  pre- 
vents the  egress  of  the  melted  solder  from  the  joint. — 
London  Elec.  Eng'ing,  May  9. 

Bleclrophysics  and  Magnetism. 

lilcctronic  Theory. — D.  Owen. — An  article  on  the  ap- 
plications of  the  theory  of  free  electrons  m  metals  on  the 
theory  of  railiation,  thermo-electricity  and  the  effects  of  a 
magnetic  field  on  conductors.  The  total  number  of  elec- 
trons in  the  atom  of  a  metal  is  estimated  to  be  about  the 
same  as  the  number  expressing  the  atomic  weight,  say  27 
for  aluminum,  200  for  mercury,  etc.  The  number  of  free 
electrons,  on  the  other  hand,  appears  to  be  much  the  same 
per  unit  volume  in  all  metals,  not  differing  very  consider- 
ably from  the  rate  of  one  per  atom. — London  Electrician, 
May  3,  1912. 

Lord  Kelvin. — H.  du  Bois. — An  abstract  of  a  lecture  re- 
cently delivered  in  London  sunmiing  up  the  work  of  Lord 
Kelvin  in  electricity  and  magnetism. — London  Electrician, 
May  3,  1912. 

Secondary  Rays  Excited  by  the  Alpha  Rays  from  Po- 
lonium.— V.  E.  Pound. — An  account  of  an  experimental  in- 
vestigation, the  chief  results  of  which  are  as  follows : 
There  is  a  secondary  radiation  produced  when  alpha  rays 
fall  on  a  brass  or  a  carbon  plate.  This  secondary  radiation 
is  in  part  due  to  the  presence  of  gases  occluded  in  or  at  the 
surface  of  the  brass  or  carbon.  When  this  gas  is  being  re- 
moved from  the  brass  or  carbon  the  secondary  radiation 
decreases  and  gives  rise  to  an  effect  similar  to  a  "fatigue" 
of  the  secondary  rays.  This  fatigue  effect  is  greater  for 
carbon  than  for  brass.  This  last  result  was  to  be  expected 
when  the  fatigue  effect  was  traced  to  the  presence  of 
occluded  gases,  since  carbon  is  known  to  possess  a  greater 
capacity  for  occluding  gases  than  a  metal  such  as  brass. 
From  the  experiments  it  is  seen  that  the  secondary  radia- 
tion emitted  by  a  substance  like  carbon  under  bombardment 
by  alpha  rays  furnishes  a  new  means  of  investigating  the 
process  by  which  gases  are  occluded  in  carbon  and  probably 
also  in  other  substances. — Philos.  Mag.,  May,  1912. 

Electrochemistry   and   Batteries. 

Electric  Ste,el  Furnaces. — Hans  Nathusius. — An  illus- 
trated paper  read  before  the  (British)  Iron  and  Steel  In- 
stitution on  improvements  in  electric  furnaces  and  their 
application  in  the  manufacture  of  steel.  The  author  deals 
with  the  construction  of  the  Nathusius  furnace,  which 
was  recently  described  in  the  Digest.  It  is  operated  by 
three-phase  currents  supplied  both  to  three  electrodes  at 
the  top  and  to  three  electrodes  embedded  in  the  bottom. 
The  author  points  out  some  disadvantages  of  the  induction 
furnace  and  some  advantages  of  the  arc  furnace  and  em- 
phasizes that  a  combination  of  the  advantages  of  both  types 
would  be  very  desirable  and  may  be  obtained  to  a  certain 
degree  in  his  furnace.  He  is  of  the  opinion  that  the  con- 
version of  pig-iron  by  electric  means  may  economically  be 
performed  in  a  heated  mixer  or  tilting  open-hearth  furnace. 
For  the  melting  down  of  ferro-alloys,  electric  furnaces  may 
also  prove  highly  useful  in  large  iron  and  steel  works. 
This  is  especially  true  in  the  case  of  ferro-manganese, 
which  should  be  charged  in  molten  form. — The  Engineer 
(London),  May  10,  1912. 

Storage  Battery  Plates. — A  note  on  a  recent  British 
patent  (No.  8814,  May  2,  1912)  by  W.  E.  Lake  (United 
States  Light  &  Heating  Company).  To  give  a  large  active 
surface  to  large  plates  without  disrupting  or  straining  the 
metal,  the  blanks  of  crystalline  structure  are  subjected  to 
light  pressure  repeated  relatively  a  great  number  of  times 
normal  to  the  surface.     Projecting  fins  are  thus  produced 


without  opening  cracks  or  fissures  in  the  metal.  The 
formers  for  the  process  consist  of  long,  thin  blades  with 
tapered  edges,  and  they  receive  a  rocking  motion  and  are 
simultaneously  forced  into  the  blanks  by  small  increments. — 
Loudon  Jilcc.  I'.ng'ing,  May  9,  191 2. 

Sulphatcd  Storage-Battery  Pl-atcs. — R.  G.  Lunnon. — The 
high  electrical  resistance  of  storage-battery  plates  which 
have  been  left  unused  for  a  considerable  time  is  well 
known;  it  is  due  to  the  presence  of  a  film  of  a  sulphate  of 
lead  on  the  negative  plate.  This  resistance  becomes  normal 
on  the  ai)plication  of  a  high  potential  for  a  few  minutes. 
The  experiments  described  by  the  author  were  carried  out 
to  investigate  this  change.  An  interesting  fact  established 
by  the  author  is  that  the  layer  of  sulphate  exhibits  the 
property  of  aluminum  anode  films  in  having  a  resistance 
dependent  upon  the  direction  of  the  current. — Philos.  Mag., 
May,  1912. 

Units,  Measurements  and  Instruments. 

Electrical  Meters  on  Variable  Loads. — D.  Rouertson. — A 
paper  read  before  the  (British)  Institution  of  Electrical 
Engineers,  in  which  the  author  deals  both  theoretically  and 
experimentally  with  the  behavior  of  electricity  meters  on 
variable  loads.  Experiments  made  at  the  Merchant  Ven- 
tures Technical  College  and  on  the  Devonport  &  District 
Tramways  are  described,  and  the  results  are  discussed. 
They  confirm  the  theoretical  conclusions,  but  show  that  the 
effects  are  small  on  a  tramway  load.  The  chief  conclusions 
are  as  follows:  (i)  Meters  whose  main  control  is  fluid 
friction  are  quite  unsuitable  for  variable  loads.  (2)  Mer- 
cury meters  run  faster  than  they  ought  to  on  variable  loads, 
and  in  some  cases  this  error  may  be  serious.  It  is  neces- 
sary to  make  tests  on  each  separate  type  to  make  certain 
that  the  fluid  friction  is  kept  within  limits.  The  propor- 
tional amount  of  fluid  friction  at  full  load  should  not  exceed 
five  times  the  permissible  error  at  that  load.  (3)  Ampere- 
hour  meters  of  the  commutator  type  generally  record  low 
on  variable  loads,  but,  except  when  the  load  is  such  as  to 
allow  the  meter  to  stop  frequently,  the  errors  are  the  same 
as  on  steady  loads.  The  proportional  solid  friction  should 
not  exceed  the  permissible  error.  (4)  Watt-hour  meters 
of  the  commutator  type  can  be  made  almost  absolutely 
accurate  for  variable  loads  which  do  not  often  allow  the 
rotor  to  come  to  rest.  The  compensating  coils  should  be 
adjusted,  not  to  get  the  minimum  starting  current  without 
creeping,  but  to  give  a  level  characteristic  above,  say, 
quarter  load.  When  the  adjustment  is  not  right  the  vari- 
able-load errors  are  about  the  same  as  the  steady-load  ones. 
(5)  The  simplest  arrangements  are  the  best.  Additions 
made  with  the  object  of  improving  the  steady-load  charac- 
teristic may  cause  serious  errors  on  variable  loads.  (6) 
Clock  meters  in  which  there  is  little  damping  of  the  pendu- 
lums are  as  accurate  on  variable  as  on  steady  loads  except 
within  a  small  range  of  load  frequency  in  which  resonance 
effects  occur.  This  type  of  meter  should  not  be  employed 
on  cyclic  loads,  such  as  flashing  signs,  unless  the  load  fre- 
quency differs  considerably  from  that  of  the  pendulums 
(about  80  cycles  per  minute). — London  Electrician,  May 
10,  1912. 

Direct-Current  Meter. — An  official  announcement  by  the 
Reichsanstalt  admitting  a  direct-current  magnet-motor 
meter  of  the  Bergmann  Company  for  calibration.  It  is 
suitable  for  two-wire  direct-current  system  up  to  600  volts 
and  for  currents  of  from  i  amp  to  50  amp.  The  construc- 
tion of  the  meter,  its  method  of  operation  and  its  calibra- 
tion are  described  and  illustrated. — Elek.  Zeit.,  May  9,  1912. 

Exhibition  of  Instruments. — J.  Reyval.— A  continuation 
of  his  illustrated  description  of  the  instruments  and  ap- 
paratus shown  at  the  recent  exhibition  of  the  French 
Physical  Society.  Among  the  exhibits  were  the  Carpentier 
logometer  and  its  application  to  the  construction  of  single- 
phase  phase-meters,  a  new  galvanometer  for  electric  resist- 
ance pyrometers,  a  galvanometer  with  photographic  record- 
ing attachments,  other  recording  instruments,  and  a  primary 
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cell  with  a  copper  oxide  anode  which  can  be  regenerated. — 
La  Lumicre  Elec,  April  27,  1912. 

Straight  Induction  Coils. — F.  Bouciierot. — An  article 
giving  practical  formulas  fur  calculating  induction  coils 
with  straight  iron  cores.  Numerical  examples  are  added. — 
La  Reinie  Elec,  April  26,  1912. 

Cable  Tests. — W.  Genkin. — An  illustrated  article  on  a 
method  of  testing  cables  at  high  tension  with  the  aid  of  a 
transformer,  making  use  of  the  phenomenon  of  resonance. 
— La  Lumicre  Elec,  April  27,  1912. 

Telegraphy,  Telephony  and   Signals. 

Submarine  Telegraph  Cable. — H.  W.  Malcolm. — A  con- 
tinuation of  his  long  mathematical  serial  on  the  theory  of 
the  submarine  telegraph  cable.  In  the  present  instalment 
the  author  gives  some  theoretical  deductions  from  the  gen- 
eral solution  by  periodic  series  of  the  differential  equation 
of  the  propagation  of  the  signals  in  cables.  The  author 
then  gives  the  generalized  "KR"  law  and  shows  how  to 
calculate  the  shape  of  the  arrival  curve  if  the  speed  of 
sending  is  infinitely  low.  He  then  discusses  the  telegraphic 
solution  obtained  by  differentiation  of  the  telephonic  solu- 
tion.— London  Electrician,  May  10,  19 12. 

Wireless  Telegraphy. — In  a  continuation  of  the  long  illus- 
trated serial  on  the  Marconi  system  of  wireless  telegraph} 
the  detectors  and  receiving  apparatus  are  described  in 
detail  and  illustrated. — London  FJectrician,  May  3,  1912. 

Wireless  Telegraphy. — A  further  continuation  of  the 
profusely  illustrated  article  on  the  Marconi  system  of  wire- 
less telegraphy.  The  present  instalment  deals  with  the 
general  arrangement  and  equipment  of  the  wireless  stations 
of  this  system. — London  Electrician,  May  10,  1912. 

Telegraph  Relays.^-].  Zelisko. — A  paper  read  before  the 
Electrical  Society  of  Vienna  in  which  the  author  describes 
an  experimental  oscillographic  method  for  testing  and  com- 
paring telegraph  relays  of  different  types  as  to  their  quali- 
ties.— Elek.  u.  Masch.  (Vienna),  April  28,  1912. 

Miscellaneous. 

Turin  Exposition. — A  concise  review  of  the  various  elec- 
trical exhibits  of  the  Turin  Exposition  in  191 1. — Elck.  u. 
Masch.   (Vienna),  April  28,   1912. 

German  Electrical  Industries. — The  conclusion  of  the 
long  statistical  serial  on  the  condition  of  the  German  elec- 
trical industries  in  191 1.  L.  Kohlfurst  discusses  progress 
in  electric  signals,  Berger  recent  advances  in  telegraphy 
and  telephony  over  conductors,  and  O.  Jentsch  progress  in 
wireless  telegraphy  and  telephony. — Elek.  Zcit.,  May 
2,  1912. 


Book  Reviews 


Steam    Power   Plants.     By    Henry   C.   Meyer,   Jr.,   M.  E. 

New  York:   McGraw-Hill  Book  Company.    214  pages, 

67  illus.  Price,  $2. 
This  is  the  third  and  enlarged  edition  of  a  book  intended 
for  the  use  of  engineers  not  specially  versed  in  steam 
machinery.  It  is  very  practical  in  character  and  contains 
nmch  useful  information  concerning  the  nature,  design, 
limitations  and  capabilities  of  steam  boilers  and  machinery. 
The  thirteen  chapters  into  which  the  book  is  divided  relate 
to  the  following  topics:  Design  of  steam  power  plants; 
proportioning  steam  boilers;  design  and  inspection  of 
boilers;  selection  of  types  of  engines;  specifications  for 
steam  engines ;  turbines ;  arrangement  of  steam  and  water 
piping;  materials  for  piping;  condensers  and  pumps;  feed- 
water  heaters  and  economizers;  mechanical  draft;  chim- 
neys; coal-handling;  water  supply  and  purification.  The 
book  will  be  of  value  to  engineers  and  manufacturing  super- 
intendents who  are  called  upon  to  install  steam  plants 
I       without  the  services  of  a  steam  specialist. 


House  Wiring.    By  Thomas  W.  Poppe.    New  York:    The 
Norman  W.  Henley  Publishing  Company.     100  pages, 
74  illus.     Price,  50  cents. 
A  very  practical  little  pocket-book  describing  the  methods 
and  devices  used  in  house  wiring.     The  descriptions  refer 
essentially  to  the  mechanics  of  the  subject  and  give  direc- 
tions for  installing  electric  lamps  and  wiring  in  the  average 
two-story  dwelling  house.     The  book  will  be   very   useful 
to  the  amateur  wireman  and  to  the  householder  who  intends 
to  superintend  or  install  his  own  wiring  on  a  small  scale. 
It  will  also  be  serviceable  to  apprentices  and  helpers,  as  well 
as  to  professional  wiremen.     The  descriptions  are  clear  and 
free   from   technicalities.      .\   defect   in  the   book   is    in   the 
lettering  of  the  illustrations,  which  is  sometimes  crude. 


Centrifugal  Pumping  Machinery.  By  Carl  (ieorge 
de  Laval.  New  York:  McGraw-Hill  Book  C  ompany. 
181  pages,  159  illus.  Price,  $3. 
An  engineer's  textbook  on  the  design  and  installation  of 
centrifugal  water  pumps.  It  is  intended  for  the  use  of 
engineers  interested  in  the  design  and  performance  of  this 
type  of  machines.  Centrifugal  pumps  have  rapidly  come 
into  use  during  the  last  ten  years,  but  the  theory  of  their 
design  has  not  developed  correspondingly.  The  book  is 
divided  into  twenty-six  chapters  with  only  about  eight  pages, 
on  the  average,  to  each.  It  is  also  divided  into  four  parts, 
the  first  dealing  with  general  principles,  the  second  with 
analytical  design,  the  third  with  actual  installations  and  the 
fourth  with  motive  power  and  miscellaneous.  A  valuable 
set  of  tables  is  appended.  The  treatment  of  the  subject  is 
very  practical.  The  mathematics  is  comparatively  simple 
and  the  diagrams  are  clear.  The  book  will  be  of  great 
service  to  students  of  hydraulic  machinery. 


The  Twelve  Principles  of  Efficiency.  By  Harrington 
Emerson.  New  York :  The  Engineering  Magazine. 
423  pages.  Price,  $2. 
A  very  readable  book  revealing  much  learning,  ex- 
perience of  North  American  industrial  conditions  and 
natural  wit.  It  purports  to  be  a  treatise  on  the  effective- 
ness of  making  and  doing.  Incidentally  it  is  a  treatise  on 
philosophy  and  on  modes  of  thinking  which  could  be  put 
forth  without  a  bearing  on  any  definite  practical  object. 
Efficiency  is  codified  in  twelve  principles,  and  each  has  a 
separate  chapter  of  the  book.  Briefly  they  are  defined  as 
follows:  Clearly  defined  ideals,  common  sense,  competent 
counsel,  discipline,  the  fair  deal,  reliable  records,  dispatch- 
ing, standards,  standardized  conditions,  standardized  opera- 
tions, written  standard-practice  instructions,  efficiency  re- 
ward. The  reader  of  the  volume  may  or  may  not  become 
by  the  perusal  a  more  effective  engineer  or  manufacturer, 
but  at  least  he  will  liave  had  the  opportunity  to  enjoy  an 
interesting  book. 


Electric  Cranes.  By  H.  H.  Broughton.  New  York: 
D.  Van  Nostrand  Company.  795  pages,  586  illus. 
Price.  $9. 
A  textbook  of  electric  crane  construction,  maintenance 
and  design  intended  primarily  for  mechanical  engineers  in 
Great  Britain.  The  chapters  of  the  book  refer  to  the  fol- 
lowing subjects:  Introductory,  electric  equipment,  struc- 
tural steel  work,  power  required  to  drive  cranes,  mechan- 
ical equipment,  crane  arrangements,  arrangement  of  crane 
mechanisms,  design  of  crane  mechanisms,  overhead  travel- 
ing cranes  and  gantry  cranes,  jib  cranes,  building  slip 
equipments,  fitting  out  basin  cranes,  steel-work  cranes, 
specifications,  properties  of  sections  and  of  conductors. 
The  book  is  particularly  strong  from  the  mechanical  side. 
It  is  essentially  a  mechanical  engineer's  reference  hook. 
It  contains  a  large  number  of  useful  drawings,  designs, 
specifications  and  tables.  It  will  be  of  great  value  to  crane 
designers  and  users,  especially  those  desiring  information 
on  British  crane  construction. 
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New  Apparatus  and  Appliances 


LARGE  BASE  SOCKET  WITH  HOLDER  AND 
FITTING. 

Tlie  accompanying  illustration  shows  a  large  base  lamp 
socket  which  is  arranged  to  be  equipped  with  shade  holder 
and  either  yoke,  biixnl  or  weather-proof  fitting  attached. 
It  is  intendi-d   for  low-voltage  circuits  not  rr(piiriMg  cut-out 


£1 

Large- Base   Lamp   Socket. 

or  short-circuiting  mechanism.  It  has  spring  center  con- 
tact and  the  binding  screws  are  accessible  from  the  central 
opening.  This  socket  has  been  placed  on  the  market  by  the 
Benjamin   Electric   Manufacturing  Company,   Chicago,   111. 


MULTIPLE-CONTROL  SWITCH. 


Herewith  is  illustrated  a  self-contained  switch  which  can 
be  operated  from  a  distance  to  connect  or  disconnect  a 
branch   circuit   from   a   main   circuit   at   any   time   desired. 
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Multiple-Control    Switch. 


Fig.   1 — Switchboard  with   Bat- 
tery-Charging  Rheostat. 


The  branch  circuit  through  the  switch  is  operated  by 
gravity  action  when  the  main  feed  circuit  is  opened  mo- 
mentarily, and  therefore  the  switchboard  operator  must 
merely  open  and  then  close  the  main  switch  to  connect  or 
disconnect   the   distant   branch   circuit   as   desired.      When 


in.slaihil  in  connection  wilii  street  lamps,  one  operation  of 
the  main  primary  switch  turns  the  street  lamps  on  and 
the  ne.xt  operation  turns  them  off,  while  the  special  gravity 
mechanism  makes  it  possible  to  open  and  close  the  circuit 
for  an  indefinite  length  (jf  time  without  danger  of  arcing 
or  burning  at  the  make-and-break  points  of  contact,  there 
being  no  current  when  the  contact  is  made  or  broken. 

This  switch  has  been  placed  on  the  market  by  the  J.  &  J. 
I'.iictric  ("omi)any,  Central  Hank  r.uilding,  Memphis,  Temi. 


BATTERY-CHARGING  RHEOSTATS. 


In  the  rheostat  device  here  illustrated  the  resistance  is 
secured  through  the  imperfect  contact  between  the  surfaces 
of  prepared  graphite  disks  piled  in  a  c(jlumn.  This  contact 
resistance  varies  with  pressure,  and  the  resistance  changes 
are  caused  by  subjecting  the  colunm  to  various  degrees  of 
pressure.  The  columns  of  disks  are  inclosed  within  an  in- 
sulated steel  tube,  which  is  provided  with  suitable  terminals 
and  plungers  for  transmitting  the  pressure  to  the  disks. 
Such  inclosed  columns  constitute  a  complete  resistance  unit. 
Fig.  2  shows  a  unit  rated  at  looo  watts  for  switchboard 
mounting,  and  Fig.  i  shows  a  complete  charging  switch- 
board for  a  garage.  The  graphite  disks  are  well  adapted 
for  rheostatic  service,  as  they  will  not  crush  or  break,  are 
not  affected  by  any  temperature  that  they  have  to  encounter, 
cannot  be  fused,  will  not  corrode  and  are  not  changed 
materially  by  years  of  service. 

Because  of  its  close  regulation  and  wide  range  of  resist- 
ance, the  compression  type  of  rheostat  has  always  been 
regarded  as  desirable.  In  the  earlier  types  of  this 
rheostat  use  was  made  of  specially  prepared  graphite 
disks  inclosed  in  a  practically  air-tight  tube  sub- 
stantially as  described  above.  A  successful  line 
of  intermittent-duty  motor  controller  devices  was 
placed  on  the  market.  When  battery-charging  rheo- 
stats were  built  on  this  principle  it  was  soon  found 
that  the  natural  negative  temperature  coefficient  of 
the  carbon  pile  had  to  be  overcome,  because  the 
charging  current  would  not  stay  at  the  amperage 
at  which  it  was  adjusted,  but  would  increase  as  the  rheostat 
heated  up.  In  the  design  of  the  present  line  of  battery- 
charging  rheostats  this  defect  is  said  to  have  been  over- 
come, and  as  a  result  the  charging  current  will  not  increase 
after  being  once  adjusted. 

In  addition  to  the  switchboard  arrangement  of  battery- 
charging  rheostat,  as  illustrated,  there  is  another  type,  de- 
signed   for    wall    mounting    in    the    charging    station,    the 


Fig.    2 — Battery-Charging    Rheostat. 

measurements  in  this  case  being  taken  by  the  instruments 
provided  with  the  vehicle. 

The  above-described  rheostats  have  been  developed  by 
the  Allen-Bradley  Company  at  its  manufactory  in  Mil- 
waukee, Wis. 


MINIATURE    MOTOR. 


In  the  miniature  motor  herewith  illustrated  it  is  said  that 
extreme  care  has  been  exercised  in  selecting  the  windings 
and  insulation,  the  silk-covered  wire  and  the  bearings.  Use 
is  made  of  grease  cups  in  place  of  oil  rings  and  reservoir, 
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Fig.   1 — Miniature   IVIotor. 

thereby  rendering  the  motor  capable  of  continued  duty  and 
long  life.  Weight  is  minimized  by  the  use  of  wholly 
laminated  field  frames  and  the  substitution  of  thin  but 
strong  sheet-metal  casings  in  place  of  those  of  cast  iron. 
Among  novelties  in  the  field  of  small  motor  application 
is  one  that  is  such  a  radical  departure  from  time-honored 
custom  that  it  is  deserving  of  a  special  paragraph — the 
winding  of  hall  clocks  by  electricity.  It  is  well  known 
among  clockmakers  that  chime  clocks  follow  a  general 
rule  for  winding,  necessitating  the  use  of  three  weights, 
one  to  drive  the  time  train,  weighing  approximately  12  lb., 
one  to  drive  the  hour  strike  mechanism,  weighing  15  lb., 
and  a  third  attached  to  the  quarter-hour  stroke  train, 
weighing  from  35  lb.  to  45  lb.,  these  weights  being  wound 
by    hand.      The    new    clock    is    electrically    operated,    the 


Fig.  2 — Miniature   Motor   Driving   Clock-Winding    Mechanism. 

power  rc(|uired  being  furnished  by  a  lighting-circuit  con- 
nection with  a  i/30-hp  motor.  This  motor  is  geared  to 
the  time  train  by  a  worm,  which  train  in  turn  drives 
the  two  striking  trains,  the  motor  raising  the  single  weight 
which  now  does  duty  for  three.     It  is  also  found  that  the 


utilization  of  the  single  weight  has  greatly  lessened  the 
general  complication  of  chime  clock  mechanism  and  that 
its  power  is  equal  to,  if  not  greater  than,  that  attained 
under  the  old  system. 

All  connections  to  the  motor  arc  made  in  armored  con- 
duit. The  use  of  the  motor  is  intermittent  in  the  strictest 
sense  of  the  word,  running  but  one  and  one-half  minutes 
every  twenty-four  hours,  the  openmg  and  closing  of  the 
circuit  being  accomplished  by  a  switch  of  the  commutator 
type  connected  indirectly  with  the  time  gears.  When  the 
weight  is  fully  wound  there  is  an  additional  reserve  of 
energy  stored  sufficient  to  operate  the  clock  for  twenty- 
four  hours  should  the  electric  service  fail  at  the  time 
set  for  winding. 

The  above-described  miniature  motor  is  built  by  the 
Diehl  Manufacturing  Company,  Klizabethport,  X.  J. 


DIMMER  WITH  COLORED  PLATES. 

The  accompanying  illustration  shows  an  eightcen-plate, 
three-row  dimmer  bank  which  possesses  several  features 
of  interest.  Ordinarily  black-enameled  plates  are  used,  but 
in  this  case  the  plates  of  the  upper  row  were  enameled 
white,  those  of  the  second  row  blue,  and  those  of  the  third 
red.  These  rows  control  the  white,  blue  and  red  lamps 
respectively,  and  the  operator  can   tell   at  a   glance   which 


Eighteen- Plate,    Three-Row    Dimmer    Bank. 

levers  to  operate.  Each  plate  has  a  separate  individual 
lever  with  a  master  interlocking  lever  at  the  end.  for  quick 
variation.  For  slow  and  gradual  changes  each  row  has  a 
slow-motion  handwheel,  while  for  controlling  the  entire 
bank  a  large  master  handwheel  is  provided.     This  master 
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iillnws  lor  clinimiii}.j  one  group  of  lamps  wlulc  at  the  same 
lime  brigliteiiiiijj  tin-  others,  or  vice  versa.  The  operation 
is  noiseless  ami  smooth  and  can  he  rapid  or  so  slow  as  to 
be  almost  imperceptihle.  This  dimmer  was  made  for  the 
Ailams  Manufacturing  Company,  ICngland.  by  the  C  iitler- 
Hammer  Mamifacturing  Company,  Milwaukee,  Wis. 


EXHIBITS  AT  RAILWAY  FUEL  CONVENTION. 


During  the  convention  of  the  International  Railway  I'ucl 
Association  in  Chicago  on  May  22-25  there  was  an  exhibi- 
tion of  appliances  of  interest  to  the  members.  Among  the 
exhibitors  were  the  Gulick-IIcnderson  Company,  Chicago, 
chemists  and  metallurgists;  Osborne  Valve  &  Joint  Com- 
pany, Chicago,  steam  valves ;  John  A.  Roebling's  Sons  Com- 
pany, Trenton,  N.  J.,  wire  rope  and  wire;  Shear-Klean 
I  irate  Company,  Chicago,  furnace  grates;  G.  L.  Simonds  & 
Company,  Chicago,  Vulcan  soot  cleaner  and  other  special- 
ties, and  the  Stromberg-Carlson  Telephone  Manufacturing 
Company,  Rochester,  telephonic  apparatus.  A  demonstra- 
tion of  coal  analysis  was  made  by  the  Gulick-Henderson 
Company,  a  Hoskins  electric  furnace  being  part  of  the 
equipment  used. 


WEATHERPROOF   INDUSTRIAL    LIGHTING    UNIT. 

The  Tungstolier  Company,  Conneaut,  Ohio,  recently  com- 
pleted a  weatherproof  unit  in  the  design  of  which  two  things 
were  sought — weatherproof  unit  of  sturdy  construction, 
and  interchangeability  which  would  permit  a  central-station 
company  or  contractor  to  meet  any  reasonable  requirement 
without  large  stock.  The  illustrations  show  the  construction 
of  the  miit  and  suggest  fields  of  usefulness. 

The  "foundation"  of  the  unit  is  a  porcelain  housing  con- 
sisting of  body  and  crown  B,  which  are  separate  and  within 
which  space  is  afforded  for  the  easy  handling  or  changing 
of  connections.  Above  the  crown  is  fastened  a  suspension 
cap  A  to  which  are  fastened  the  supporting  straps  C,  which 
pass  through  the  body  to  the  shade  holder  /,  thus  relieving 
the  porcelain  of  all  weight.     Four  sizes  of  interchangeable 


Weatherproof   Lighting    Unit. 

cast-metal  holders  are  available,  in  3/4"iri-)  4-in.,  5-in.  and 
6-in.  sizes,  and  these  are  fastened  by  a  screw  H  to  the  sup- 
porting straps.  Ventilation  is  afforded  by  the  holes  K,  the 
upper  of  which  are  also  used  to  pass  the  feed  wires  when 
weatherproof  wiring  is  employed.  The  unit  is  available  in 
a  variety  of  styles  for  different  classes  of  service.    A  desir- 


able feature  is  ili.ii  the  units  can  be  adapted  to  different 
service  conditions  by  the  use  of  standard  material,  thus 
decreasing  the  amount  of  stock  necessary  to  meet  a  normal 
diversity  of  demand.  The  unit  is  made  with  chain  suspcn- 
sjcMi,  pipe  suspension,  ceiling  types  or  with  bracket  supp«jrt. 


ELECTRIC  WATER  HEATER. 

Herewith  is  shown  an  electric  water  heater  of  the  so- 
lailed  "instantaneous"  type.  The  water  is  heated  only  as 
it  passes  through  the  heater  when  the  faucet  handle  is 
lunu'd    to    the    "on"    position    and    the    electric    switch    is 


Electric   Water    Heater. 


closed  thereby.  Three  degrees  of  water  temperature  are 
obtained — cold,  warm  and  boiling.  The  first  is  secured  by 
admitting  the  water  without  closing  the  switch,  the  second 
by  admitting  water  with  the  switch  closed,  and  the  last  by 
allowing  the  water  to  pass  through  the  heater  slowly.  It  is 
said  that  boiling  water  can  be  obtained  within  ten  seconds. 
This  heater  is  being  marketed  by  Louis  Katz,  204  Second 
Street,  San  Francisco,  Cal. 


PILOT  LAMPS  FOR  FLUSH  SWITCHES. 


In  many  locations  it  would  prove  convenient  to  have  a 
pilot  lamp  for  indicating  when  energy  is  being  used  on 
certain  branch  circuits.  For  this  purpose  the  pilot-lamp 
arrangement  here  illustrated  has  been  devised.  Fig.  i 
shows  a  single-receptacle  arrangement  suitable  for  use  in 
combination  with  flush  devices  fitting  standard  boxes.  In 
Fig.  2  is  shown  a  combination  of  pilot  lamp,  push  switch 
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Figs".  1  and  2 — Pilot  Lamps. 

and  attachment  plug  ready  wired  to  install  in  standard 
three-gang  boxes.  This  arrangement  is  especially  useful 
to  safeguard  heating  and  cooking  devices  where  operators 
are  liable  to  leave  the  switch  closed  indefinitely.  These 
devices  have  been  placed  on  the  market  by  the  Bryant  Elec- 
tric Company,  Bridgeport,  Conn. 


BOOTHS    ASSIGNED    TO    EXHIBITORS    FOR    THE 
SEATTLE  CONVENTION. 


In  the  accompanying  illustration  is  shown  the  arrange- 
ment of  the  booths  and  meeting  rooms  at  the  National 
Electric  Light  Association  convention  in  Seattle.  The  num- 
bers indicate  the  exhibition  booths,  which  have  been  assigned 
in  accordance  with  the  following  list. 

Name.  No.  Booth. 

American    District   Steam   Company 1- 

Benjamin    Klectric  Manufacturing  Company "' 

Bushnell,    O.    J.,   chairman    committee    on    meters.    National    Klectric 

Light   Association    1-5 

Century    Electric    Company 41 

Dalton  Adding  Machine  Company 43 

Dearborn    Drug  &   Chemical    Works 30 

Electrical    Review     23 

Electrical    World    18-19-20 

Electric  Storage  Rattery  Company   9-10 

Eureka   Vacuum   Cleaner   Company 42 

Federal    Sign    System 14 

Fort  Wayne  Electrical  Works  of  General   Electric  Company 37 

Franklin  Electric   Manufacturing  Company 27 

Genera!    Electric    Company 55-56-63-64 

G.  &  W.   Electric  Specialty   Company 58 

Hubbard  &  Company 50 

Hughes   Electric   Heating   Company 51 

Hurley   Machine   Company 44 

H.    W.  Johns-Manville   Company 24-25-26 

Lillibridge,    Kay    D.    (Wagner   Electric) 67-68 

Metropolitan    Engineering    Company 52 

Minerallac    Electric    Company 59 

National   Electric   Lamp   .Association 45-46-53-54 

Otis  Elevator  Company 49 

Pacific  Electric  Heating  Company 65-66 

Philadelphia   Electrical  &  Manufacturing  Company IS 

Portland    Railway,   Light  &   Power   Company 43 

Simplex   Electric   Heating  Company 17 

Waverley    Company    57 

Westinghouse    Companies    61-62-69-70 

Western    Electric    Company 11 

Western  Lumber  &  Pole  Company 2 

Weston    Electrical    Instrument    Company 21-22 


MOTOR-DRIVEN  COMMUTATOR  TRUER. 

Herewith  is  illustrated  a  commutator  truer  which  has 
been  developed  especially  for  use  on  commutators  while 
in   active   service.     It  consists  of  a   motor-driven   grinding 


Motor-Driven  Commutator  Truer. 


wheel  of  non-conducting  material  made  especially  for 
grinding  copper.  All  danger  of  loosening  or  breaking  the 
mica  between  the  commutator  bars  and  thus  causing  a 
short-circuit    is    avoided    by    means    of    this    device.      Pro- 
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visions  are  made  for  all  adjustments  rc(iiiin<l,  ;ui<l  ii  can 
bo  operated  easily  by  any  jjenerator  attcntlanl.  1 1  is  nianu- 
faclured  by  tlie  Bryant  Mery  Steam  iiirbim-  Company, 
iH'Iroit,    ^!icll. 


PORCELAIN  CABLE  CLAMP. 

riie  |)()rci'lain  clamp  insulator  shown  in  the  accompany- 
injl  illustration  has  been  (Icsiiincd  particularly  for  high- 
voltago  switchboard  construction,  but  can  be  used  with 
equal  advantage  in  low-voltagc  work.  The  clami)ing  meni- 
bers  comi)risi?ig  the  insulator  grip  the  cable  uniformly  be- 


Porcelain    Table    Clamp 

tween  two  circular  tube-like  surfaces  approximately  2  in. 
in  length,  as  indicated  by  the  projections  on  each  side  of 
the  clamp.  All  edges  are  rounded  to  avoid  injuring  the 
cable  covering  by  forcing  sharp  corners  or  grooved  inner 
surfaces  into  the  insulation.  This  type  of  construction  has 
a  further  advantage  in  practically  doubling  the  surface 
leakage  path  to  ground.  It  is  also  evident  that,  on  account 
of  the  larger  clamping  surface  presented,  the  wire  will  be 
held  firmly  with  much  less  pressure  per  unit  area  of  contact 
surface. 

Another  important  feature  included  in  the  design  is  the 
method  used  in  bolting  the  insulator  to  the  switchboard 
framework.  In  this  type  of  construction  the  lower  half 
of  the  insulator  may  be  bolted  to  its  support  and  properly 
aligned  before  the  wire  or  insulated  bus  is  fastened  in  posi- 
tion. This  arrangement  is  particularly  advantageous  in 
switchboard  work  where  the  busbars  and  circuit  tops  con- 
sist of  heavily  insulated  solid  conductors  which  must  be 
straight  before  being  placed  on  the  insulators.  In  addition, 
the  clamping  of  the  cable  is  rendered  entirely  independent 
of  the  insulator  fastenings  and  the  pressure  on  the  wire 
can  be  adjusted  to  suit  the  strain  placed  upon  the  cable 
and  the  character  of  the  insulated  covering.  This  clamp 
has  been  placed  on  the  market  by  the  Fairmount  Electric 
&  Manufacturing  Company,  Philadelphia,  Pa. 


OIL  AND  GREASE  EXTRACTOR. 


A  grease  extractor  of  the  type  shown  in  the  accompanying 
illustrations  is  being  manufactured  for  use  in  power  plants 
and  manufacturing  establishments.  The  operation  of  this 
extractor,  which  is  shown  in  cross-section  in  Fig.  i,  is  as 
follows:  The  liquid  to  be  filtered  enters  under  pressure  at 
the  left,  passing  upward  through  the  slotted  central  column, 
from  which  it  passes  through  the  openings  to  the  filtering 
media,  each  consisting  of  two  thicknesses  of  linen  terry 
mounted  on  spreaders,  at  uniform  intervals.  Leaving  its 
impurities  behind,  the  filtered  liquid  trickles  down  through 
the  outer  chamber  and  collects   at   the  bottom,  whence   it 


p.isscs  out  at  the  ri^iit  to  tlu'  feed  water  lirater,  (jr  to  the 
boilers  or  wlu-rever  desired.  The  water  friction  from  inlet 
to  outlet  is  m.ide  a  minimmn  by  eliminating  the  use  of  per- 
forated uKt.il  grids  for  the  support  of  the  fdtering  material, 
thus  establishing  a  very  free  passage.  hOreign  substances 
will,  nevertheless,  accumulate  on  the  filtering  material  after 
contimted  use  and  increase  the  resistance  offered  to  the 
l)assage  of  the  liquid,  but  a  pressure  gage  is  arranged  to 
show  ;it  all  times  the  difference  in  pressure  between  the  two 


Fig.   1 — Cross-Section   of   Extractor. 

sides  of  the  filter,  and  a  predetermined  maximum  difference 
will  indicate  the  necessity  of  cleaning. 

This  type  of  filter  is  quickly  and  easily  cleaned  by  remov- 
ing the  entire  interior  column,  with  its  valve  and  filtering 
material,  which  is  made  possible  by  a  single  operation. 
Thus  the  foul  filtering  media  are  rendered  fully  accessible 
for  a  thorough  cleaning.  In  order  to  make  the  necessity 
for  cleaning  as  infrequent  as  possible,  valves  are  provided 
in  the  inlet  and  outlet  chambers  for  reversing  the  flow,  thus 


Ficj.  2 — Process   of   Cleaning   the    Filter. 

partially  loosening  the  impurities  from  the  interior  and 
allowing  them  to  discharge  through  the  drain  in  the  base. 
The  pressure  gage  will  serve  to  indicate  when  reversal  is 
necessary  and  again  when  the  central  column  and  filtering 
media  must  be  removed  for  cleaning.  The  process  of  clean- 
ing the  filter  cloth  is  illustrated  in  Fig.  2,  which  shows  how 
the  successive  spreaders  arc  removed. 
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The  iiilct  and  outlet  connections  are  arranged  in  a  direct 
line,  as  shown  in  I'"ig.  i,  which  makes  it  unnecessary  to 
provide  special  piping  arrangements.  The  vertical  position 
of  the  filter  chamber  permits  the  foul  interior  to  be  freely 
withdrawn  and  a  cleaned  substitute  quickly  put  in  its  place. 
Bronze  valve  seats  are  furnished  and  the  valves  arc  bronze- 
mounted,  while  the  base,  chamber  and  connections  are  of 
cast  iron.  The  valves  are  of  the  sliding-gate  type,  each 
valve  serving  two  ports,  and  special  wedges  automatically 
take  up  any  wear  and  force  the  valves  to  fit  tightly  over 
their  ports.  The  manufacturers  claim  that  terry  cloth  has 
been  proved  by  experience  to  be  the  most  satisfactory  filter- 
ing medium.  Such  cloth  is  made  of  cotton  or  linen,  accord- 
ing to  the  character  of  service. 

This  type  of  grease  filter  is  made  in  two  styles,  one  con- 
sisting of  a  single  filtering  chamber  and  the  other  provided 
with  twin  chambers.  The  single  filter  is  equipped  with  a 
by-pass  for  use  when  cleaning,  and  the  twin  filter  is 
arranged  for  continuous  service  by  transferring  the  flow 
from  one  chamber  to  the  other. 

These  filters  or  grease  extractors  are  rated  on  the  basis  of 
the  amount  of  water  filtered  by  one  chamber  in  service, 
which  gives  the  same  rating  to  the  single  and  twin  types. 
They  are  built  in  six  capacities,  from  20,000  lb.  per  hour 
with  a  2-in.  connection  up  to  250,000  lb.  per  hour  with  a 
7-in.  connection. 

These  filters  are  manufactured  by  the  Elliott  Company, 
6910  Susquehanna  Street,  Pittsburgh,  Pa. 


three  steam  turbines  directly  connected  on  the  same  base 
to  centrifugal  pumps  and  operating  against  225  lb.  pres- 
sure. 

Up  to  date  only  six  sets  of  these  units  have  been  in- 
stalled. Each  of  the  turbo-pumps  is  capable  of  handling 
11,000  boiler-hp,  but  as  a  rule  two  of  them  supply  feed 
water  for  10,000  boiler-hp,  while  at  peak  loads  a  third 
turbo-pump  set  is  used.  This  station  also  uses  two  other 
Terry  turbines.  One  drives  a  condenser  circulating  pump 
and  the  other  is  used  for  high-pressure  hose  and  water-tur- 
bine service.  The  accompanying  illustration  shows  a  part 
of  the  boiler-feed  pump  installation.  The  small  floor  space 
occupied  and  the  simplicity  of  the  turbine  unit  is  evident. 
The  direct-acting  pumps  at  the  side  are  the  step-bearing 
pumps  furnishing  the  high-pressure  oily  surface  for  the 
main  turbine. 

The  turbines  were  built  by  the  Terry  Steam  Turbine 
Company,  Hartford,  Conn. 


ECCLESIASTIC  ELECTRIC  SIGN. 


TURBINE-DRIVEN    BOILER-FEED-PUMP    INSTAL- 
LATION. 


Only  a  few  years  ago  the  standard  practice  was  to  use 
reciprocating  pumps  for  boiler-feed  work.  To-day  condi- 
tions have  changed  remarkably.  New  power  plants  which 
are  designed  for  economy  and  reliability  have  adopted  the 
small  turbine  for  driving  centrifugal  boiler-feed  pumps 
mounted  on  the  same  base.  This  is  especially  true  of  cen- 
tral stations  of  public-service  corporations.  Herewith  is 
shown  an  equipment  installed  by  the  Cleveland  Electric 
Illuminating  Company  in   its  plant  on   the  shores  of  Lake 


The  highly  appropriate  electric  sign  here  illustrated  was 
specially  designed  for  its  use  on  the  Trinity  Parish  House, 
Chicago,  which  is  located  on  a  poorly  illuminated  section  of 
Twenty-sixth  Street.  The  design,  which  is  of  simple  Gothic 
dignity,  blending  in  architectural  detail  with  the  building, 
was  prepared  by  the  architects,  Messrs.  Lowe  &  Bollen- 
bacher.  The  sign  itself  was  then  cast  in  solid  metal  from 
molds  made  from  the  architects'  drawings.  The  faces  of 
the  raised  Gothic  letters  and  of  the  cross,  which  measures 
2  ft.  high,  are  made  of  white  porcelain  enameled  steel.  At 
each  end  the  words  "Parish"  and  "House,"  in  milk-white 
leaded  art  glass  upon  an  amber  background,  are  illuminated 
from  the  interior  and  blend  in  pleasing  harmony  with  the 
bronze  surface  of  the  sign.  Massive  bronze  chains  and 
square  bronze  rods  support  the  sign,  necessitating  the 
piercing  of  the  stone  wall,  2  ft.  thick,  for  a  secure 
anchorage.  Frosted  carbon  lamps  of  180  cp  illuminate  the 
letters,  and  the  general  effect  which  is  produced  by  the 
flood  of  light  is  strikingly  beautiful. 

The  sign  can  be  read  for  two  blocks  in  either  direction  and 


Turbine- Driven     Boiler- Feed- Pump    Installation. 

Erie.  This  plant  is  one  of  the  finest  examples  of  modern 
engineering  in  the  country  and  when  completed  will  have 
an  equipment  rating  of  100,000  kw.  At  the  present  time 
the  peak  loads  of  the  station  have  run  as  high  as  23,000  kw, 
but  the  turbine-driven  boiler-feed-pump  units  have  per- 
formed the  heavy  service  satisfactorily.  The  boiler-feed 
work  for  each  batterv  of  eighteen  boilers  is  performed  by 


Ecclesiastic    Electric    Sign. 

the  outline  of  the  cross  for  five  blocks,  as  far  as  one  can  go 
before  the  direct  view  is  shut  off.  Although  only  9.5  ft. 
long  and  4  ft.  high  over  all.  the  Trinity  sign  is  said  to  be  the 
most  beautiful  and  distinctive  electric  sign  of  its  class  ever 
built. 

The  sign  was  manufactured  by  the  Federal  Sign  System 
(Electric)   Chicago. 
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FLAMBEAU   LIGHTING    FIXTURE. 


Tlif  accompanying  illustration  shows  a  new  iron  flain- 
hcan  littinj;  wliicli  is  coming  into  vogue  in  ICngland  for  tiie 
lighting  of  gateways,  |)orticocs  and  balconies.  These  fit- 
tings are  much  nsed  for  the  lighting  of  winter  gardens, 
roof  gardens  and  places  of  that  nature,  the  idea  of  the 
fitting  hoim;   to  get  an  elTcct  similar  to  a   torch,  the  glass 


>^ 


Flambeau    Lighting    Fixture. 

on  the  top  being  crinkled  and  molded  into  the  shape  of  a 
flame,  to  imitate  the  old  flambeau  style  of  lighting  even  now 
so  common  on  the  West  End  clubs  and  public  buildings. 
On  all  occasions  of  public  lighting  these  old-fashioned  gas 
flambeaus  are  lighted,  and  this  particular  fixture  is  designed 
to  give  the  same  effect  electrically.  The  fitting  illustrated 
herewith  is  similar  in  design  to  those  used  at  the  roof 
garden  of  the  Piccadilly  Hotel,  London,  and  other  types 
with  slight  differences  in  design  have  been  fitted  to  the 
balconies  of  various  theaters  with  distinct  success.  They 
have  been  placed  on  the  market  by  Simplex  Conduits,  Ltd., 
Ii6  Charing  Cross  Road,  London. 


IMPROVEMENTS  IN  THE  D'ARSONVAL    TYPE    OF 
DlilECT-CURRENT  INSTRUMENTS. 


In  view  of  the  long-recognized  superiority  of  the  D'Ar- 
sonval  type  of  direct-current  instruments,  it  is  necessary  in 
improving  or  refining  commercial  measuring  instruments 
for  direct-current  work  to  adhere  strictly  to  the  D'Arsonval 
principle  and  aim  toward  greater  perfection  in  design.  The 
Keystone  Electrical  Instrument  Company,  of  Philadelphia, 
has  been  working  along  these  lines  and  recently  brought 
out  a  number  of  improvements  in  its  D'Arsonval  type  of 
instruments.  Being  guided  by  the  investigations  of  the 
Bureau  of  Standards  in  comparing  American  direct-current 
switchboard  voltmeters  and  ammeters,  an  effort  was  made 
to  produce  results  superior  to  the  average.  Great  attention 
was  given  to  the  important  matter  of  reducing  the  weight 
of  the  moving  element  in  all  types  of  instruments.  Any  re- 
duction of  weight  not  only  decreases  the  wear  on  the  pivots, 
but  at  the  same  time  reduces  the  inertia  and  improves  the 
dead-beat  qualities  of  the  instrument.  By  re-designing  his 
apparatus  the  manufacturer  has  been  able  to  reduce  the 
weight  of  the  moving  element  of  the  voltmeter  from  3.5  to 
1.2  grams,  and  that  of  the  millivoltmeter  from  4.6  to  2.04 
grams.  The  attendant  reduction  of  the  moment  of  inertia 
has  so  reduced  the  period  of  these  instruments  that  the 
index  of  either  one  comes  to  rest  in  0.5  second  after  the 
circuit  is  closed.  The  smallest  period  previously  obtained 
was  0.8  second. 


One  of  the  very  imi)()rlant  coiislants  of  an  instrument  of 
tiiis  character  is  the  ratio  of  torque  to  weight.  This  has 
been  increased  from  2.5  to  7.3  in  the  voltmeter  and  from 
1.9  to  4.5  in  the  ammeter.  The  short  period  and  quick 
damping  reduce  the  danger  of  injury  from  momentary  over- 
loads and  also  rerluce  the  pivot  wear  with  fluctuating  loads 
by  limiting  the  swings.  This  reduction  in  the  w(Mght  of 
the  moving  system  was  made  possible  through  the  manufac- 


Flg.    1  —  Moving    Element   for    Direct-Current    Instrument. 

ture  of  much  lighter  aluminum  coil-forms  than  had  hitherto 
been  produced,  and  also  by  securing  for  the  pointer  the  very 
lightest  and  smallest  aluminum  tubing  it  is  possible  to  turn 
out.  Reductions  of  weight  were  also  accomplished  by 
changing  the  design. 

Among  the  other  improvements  secured  by  re-designing 
these  instruments  is  the  reduction  of  the  air  gap  between 
the  pole  pieces  and  core  of  the  magnet  from  1.6  mm  to  i.i 
mm.  This  possesses  the  double  advantage  of  increasing  the 
permanence  of  the  magnet  and  raising  the  torque  on  the 
moving  element.  Fig.  i  of  the  accompanying  illustrations 
shows  the  most  improved  type  of  moving  element,  with  a 
weight  of  only  1.2  grams.  Fig.  2  shows  the  moving  ele- 
ment and  core  assembled  on  a  bracket  as  a  compleJ:e  unit 
inserted  in  place  between  the  poles  of  the  permanent 
magnet. 

The  whole  moving  system  is  secured  in  place  by  a  single 
screw,  which  is  also  shown  in  the  illustration.  In  these  in- 
struments the  scale  and  scale  plate  are  attached  to  the  same 
base  as  the  magnetic  system,  which  prevents  any  change  in 
the  relative  position  of  the  two  and  thus  eliminates  one  pos- 
sible cause  of  error.     The  general  assembly  of  one  of  the 


Fig.    2 — Assembler    Instrument    with    Cover    Removed. 

re-designed  instruments,  with  the  cover  removed,  is  shown 
in  Fig.  2. 

Another  improvement  which  was  also  adopted  at  the 
suggestion  of  the  Bureau  of  Standards  is  the  use  of  white 
enamel  on  the  interior  of  all  switchboard  instrument  cases. 
This  serves  both  to  give  the  instrument  a  trim  appearance 
and  to  show  up  any  slight  particles  of  dust  or  dirt  which 
have  found  their  way  into  the  case. 
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Industrial  and  Financial  News 


TRADl-;  conditions  continue  to  maintain  the  favorable 
aspect  exhibited  in  the  past  few  weeks,  and  many 
business  interests,  as  a  consequence  of  this,  seem 
confident  that  decided  expansion  will  take  place  as  soon 
as  political  and  crop  developments  become  more  reassuring. 
Considerable  optimism  has  resulted  from  the  excellent 
weather  conditions  that  prevailed  in  the  agricultural  dis- 
tricts last  week,  as  recorded  in  the  government's  weekly 
weather  report  issued  May  28.  Warm,  dry  conditions,  with 
excellent  soil,  were  reported  in  nearly  every  district.  Im- 
provement in  earnings  of  several  of  the  Western  railroads 
and  continued  purchasing  of  railroad  equipment  in  large 
amounts  have  also  helped  to  strengthen  the  business  situ- 
ation. Activity  is  in  evidence  in  nearly  all  of  the  metal 
industries  and  this  is  also  true  of  the  majority  of  financial 
markets.  Public  utility  offerings  and  other  high-grade  in- 
vestment securities  are  being  readily  absorbed  by  the 
investing  public.  Foreign  trade  statistics  have  also  con- 
tributed to  the  belief  that  steady  progress  is  being  made 
and  can  be  expected.  The  money  markets  are  practically 
unchanged.  Rates  in  New  York,  May  28,  were:  Call, 
2i^@2%  per  cent;  ninety  days,  3@3J4  P^r  cent. 


American  Water  Works  &  Guarantee  Company  Increases 
Its  Stock. — The  American  Water  Works  &  Guarantee  Com- 
pany, of  Pittsburgh,  Pa.,  which  recently  took  over  the 
properties  of  the  West  Penn  Traction  Company,  as  noted 
in  these  columns  May  4  and  18,  through  formation  of  a 
new  company  known  as  the  West  Penn  Traction  &  Water 
Power  Company,  has  increased  its  capital  stock  from 
$10,000,000  to  $20,000,000  by  the  issuance  of  $10,000,000  6 
per  cent  cumulative  participating  preferred  stock,  which  is 
now  being  offered  by  J.  S.  &  W.  S.  Kuhn,  Inc.,  at  97J/2  and 
accrued  dividend.  The  subscription  books  will  be  opened 
at  10  a.  m.  on  June  3,  and  will  be  closed  at  3  p.  m.  or 
earlier  the  same  day.  J.  S.  &  W.  S.  Kuhn,  Inc.,  announced 
this  week  that  the  greater  portion  of  this  issue  had  already 
been  absorbed  by  bankers  in  London,  Paris,  Brussels  and 
Amsterdam.  The  American  Water  Works  &  Guarantee 
Company  is  a  New  Jersey  corporation.  It  was  organized 
in  1882  and  incorporated  in  1891.  Beginning  with  the  pur- 
chase of  one  water-works  plant,  its  business  has  expanded 
under  its  present  management,  so  that  at  this  time  it 
controls  and  operates  plants  supplying  water  to  more  than 
1,250,000  people  in  eighty-two  cities  and  towns  in  the  United 
States.  It  also  has  large  irrigation,  traction,  electric  light 
and  power  and  coal  interests  in  the  United  States.  The 
company  has  no  bonded  debt  and  no  direct  liability  other 
than  current  accounts  payable,  which  are  under  $100,000. 
The  issue  of  preferred  stock  has  preference  over  $10,000,000 
common  stock.  Net  earnings  of  the  company,  applicable 
to  dividends,  for  the  fiscal  year  ended  April  30,  191 1,  were 
$825,133,  while  those  for  the  year  ended  April  30,  1912,  were 
$1,091,061.  It  is  estimated  that  the  net  earnings  and  the 
profits  for  1913  will  be  $1,500,000  and  for  1914  $2,000,000, 
which  is  equivalent  to  10  per  cent  on  both  classes  of  stock. 
The  average  annual  earnings  for  the  past  five  years  were 
considerably  more  than  sufficient  to  pay  the  dividends  on 
the  preferred  stock,  not  taking  into  account  the  increase 
in  earnings  from  the  employment  of  the  proceeds  of  this 
issue.  The  company  will  make  application  to  list  its  pre- 
ferred stock  on  the  New  York.  Pittsburgh,  London,  Paris, 
.Amsterdam   and   Brussels  stock  exchanges. 

New  Byllesby  Company  Will  Control  Kentucky  Utilities. 
— The  Mississippi  Valley  Gas  &  Electric  Company  will  be 
organized  shortly  under  the  laws  of  Maine  to  acquire  the 
securities  and  to  promote  the  development  of  public  utility 
companies.  This  company  will  be  controlled  by  the  Stand- 
ard Gas  &  Electric  Company,  of  Chicago,  which  will  guar- 
antee the  principal  and  interest  of  $5,000,000  ten-year  5 
per  cent  collateral  trust  bonds  which  are  to  be  issued  by 
the  new  company.  These  bonds  have  been  sold  to  H.  M. 
Byllesby  &  Company  and  William  P.  Bonbright  &  Com- 
pany. The  Mississippi  company  will  acquire,  through  stock 
ownership,    the     Louisville    Gas    Company,    the     Louisville 


Lighting  Company,  the  George  C.  Fetter  Lightmg  &  Heat- 
ing Company  and  the  Campbell  Electric  Company,  all  of 
Louisville,  Ky.  Negotiations  to  this  end  have  been  in 
progress  for  several  months,  as  noted  in  these  columns. 
The  new  company  will  have  an  authorized  issue  of  $10,000,- 
000  ten-year  5  per  cent  collateral-trust  bonds,  of  which,  as 
stated  above,  $5,000,000  have  been  sold.  These  are  secured 
by  the  securities  of  the  Louisville  companies  acquired. 

Start  Work  on  New  Diesel  Manufacturing  Plant  in  St. 
Louis. — Construction  of  the  new  factory  of  the  Busch- 
Sulzer  Brothers-Diesel  Engine  Company,  of  St.  Louis,  on 
the  south  side  of  that  city,  to  which  reference  was  made 
in  these  columns  Jan.  13,  1912,  has  been  started  and  is 
progressing  satisfactorily  under  the  supervision  of  the 
Arnold  Company,  of  Chicago,  which  has  been  retained  as 
contracting  engineer.  The  plant  will  be  devoted  exclusively 
to  the  manufacture  of  Diesel  engines.  Its  output  at 
first  is  to  be  about  50,000  hp  in  Diesel  engines,  and  the 
company  plans  to  double  the  size  of  the  plant  as  soon  as  it 
is  in  operation.  The  factory  site  cost  $155,000,  and  the  cost 
of  the  buildings  now  in  course  of  erection  and  their  equip- 
ment will  be  close  to  $500,000.  About  500  men  will  be  em- 
ployed at  the  outset.  Recent  sales  made  by  the  Busch- 
Sulzer  Brothers-Diesel  Engine  Company  include  the  fol- 
lowing: To  the  Bryan  Power  Company,  of  Bryan,  Tex., 
one  225-hp  Diesel  engine,  making  two  units  of  this  size  now 
in  use  by  that  company:  to  the  town  of  Pulaski,  Tenn.,  one 
225-hp  engine,  which  will  be  used  in  the  municipal  lighting 
plant,  and  to  the  Alva  Light  &  Power  Company,  Alva, 
Okla.,  one  225-hp  Diesel  engine,  which  will  be  used  in  con- 
junction with  a  steam  plant.  ' 

New  York  Telephone  Company  Sells  Bonds.— New  York 
and  Boston  interests  are  offering  the  unsold  portion  of 
$10,000,000  first  and  general  mortgage  4I/2  per  cent  gold 
sinking-fund  bonds  of  the  New  York  Telephone  Com- 
pany, dated  Oct.  i,  1909,  and  due  Nov.  i,  1939,  with  inter- 
est payable  May  i  and  Nov.  i.  Of  these  bonds  £2,000,000 
are  being  offered  simultaneously  in  London  and  Amster- 
dam. These  bonds  are  part  of  an  authorized  issue  of 
$75,000,000,  of  which  £5,500,000  and  $22,500,000  have  been 
issued.  All  bonds  of  this  series  (but  not  any  part  thereof) 
are  subject  to  redemption  at  no  per  cent  of  their  f^ce 
value,  together  with  accrued  interest,  at  the  option  of  the 
telephone  company,  on  any  semi-annual  interest  date  upon 
giving  three  months'  notice.  A  sinking  fund  of  i  per  cent 
of  the  bonds  issued  will  be  paid  and  applied  to  their  pur- 
chase and  cancellation  in  any  year  in  which  sufficient  bonds 
for  that  purpose  can  be  purchased  at  or  under  par.  Only 
$5,000,000  additional  bonds  may  be  issued  under  this  mort- 
gage, which  is  limited  to  $75,000,000.  The  unsold  balance 
is  offered  at  98^  and  accrued  interest  from  May  i,   1912. 

To  Sell  Hamilton  (Ohio)  Gas  &  Electric  Company.— 
On  Tuesday,  July  9,  at  10  a.  m.,  the  property  and  assets  of 
the  Hamilton  Gas  &  Electric  Company,  of  Hamilton,  Ohio, 
will  be  sold  under  foreclosure  at  the  office  of  the  company, 
no  North  Second  Street,  that  city.  The  property  of  the 
company  includes  gas  and  electric  plants  in  Hamilton,  a 
city  of  40,000  inhabitants,  and  the  by-product  coke-oven 
plant  of  the  Hamilton  Otto  Coke  Company.  The  value  of 
all  the  properties  is  placed  at  $740,147.  Details  may  be  ob- 
tained from  S.  M.  Goodman,  trustee,  or  Slayback  &  Harr, 
attorneys,  Hamilton,  Ohio. 

National  Carbon  Company's  Business  Expanding. — Net 
profits  of  the  National  Carbon  Company  in  the  quarter 
ended  April  i  were  over  $225,000,  which  means  an  increase 
of  40  per  cent  over  those  in  the  corresponding  period  last 
year.  This  rate  of  increase,  if  maintained  throughput  the 
year,  will  result  in  net  profits  of  nearly  15  per  cent  itor  the 
$5,500,000  common  stock,  compared  with  n  per  cent  in  the 
previous  year. 

Spartanburg  (S.  C.)  Utility  Company  Sold.— A.  B.  Leach 
•&  Company,  of  New  York,  with  Ussing.  Scoville  &  Com- 
pany, of  Pittsburgh,  have  purchased  the  Electric  Manufac- 
turing &  Power  Company,  of  Spartanburg,  S.  C. 
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Allegheny  County  (Pa.)  LiRht  Company  Secures  Inde- 
l)ciulcnt  I'ittshui gh  Company. —  1  limngli  its  icn-iilly  ac 
<|uirrtl  .suh.siili.uy,  llir  l)u(|ursuc  Li^lil  (. Oinpaiiy,  of  Titls 
buiKli.  tlio  .MIi'K'liciiy  (  .>iinty  I.inlit  ('i)nipany.  of  that  lity. 
wliiili  i>  owiu-il  by  tlir  rinladflpliia  lompany,  lias  jii^t 
Miuri'tl  (.oiitrol  of  till-  riiipp.s  I'owor  Company,  utluTwisc 
Iviiowii  as  tlu-  lity  l.inlit.  Ileal  iS:  I'owcr  Company,  which 
Avas  tiu-  only  iiuU-ptMnlfiit  company  t>pcratin)^;  in  the  down- 
town husiiu'.ss  .si'ctioM  of  ritlslmiKli.  Tiic  result  of  this 
(jurchasc  is  that  the  .Mlenheny  Com]). my  now  controls  prac- 
tically all  the  liKlitiuK  Inisiness  in  the  entire  <!owm1owii 
section  of  the  city.  The  plant  is  located  on  the  lower  end 
■e)f  l''ifih  Street  near  the  .Mlenheny  River,  and  consists  of 
<wo  lotKi-kw,  three-i-liase,  ()0-cycle,  2JO-volt  VVestiuKhouse 
engine-driven  units,  one  J50-kw  HuUock  enfiinc-driven  set 
and  several  small  direct-current  machines  used  as  exciter.'* 
and  for  furnishinj^  energy  for  elevators.  The  plant  is  non- 
condensing;  and  exhaust  steam  is  used  for  district  heating;, 
as  provided  ft>r  in  the  franchise.  The  load  consists  mostly 
of  lights  and  elevators  in  the  oflice  buildings  in  the  neigh- 
borhood, some  of  which  are  among  the  largest  in  the  city. 
It  is  stated  that  the  lighting  company  acquired  the  entire 
■equipment,  contracts  and  franchises  of  the  Phipps  plant, 
including  light,  power  and  steam  heat,  for  $600,000. 

Republic  Railwray  &  Light  Company  to  Build  Plant  at 
Lowellville,  Ohio. — .\  plant  to  furnish  energy  for  the  elec- 
tric railway  and  lighting  companies  in  Youngstown,  Ohio, 
Newcastle  and  Sharon,  Pa.,  and  a  number  of  smaller  munici- 
palities in  that  section,  is  being  erected  by  the  Stone  & 
Webster  Engineering  Corporation  on  the  Alahoning  River, 
near  the  Pennsylvania  State  line,  at  Lowellville,  Ohio,  for 
the  Republic  Railway  &  Light  Company,  60  Broadway, 
New  York.  The  building  will  be  of  steel  and  masonry 
construction  and  will  contain  two  9375-kva  turbine  units, 
which  will  generate  energy  at  2,300  volts.  The  emf  will 
be  stepped  up  to  13,200  volts  for  the  transmission  of  energy 
ito  Youngstown,  Newcastle  and  Sharon.  The  plant  will  be 
run  condensing,  with  surface  condensers.  The  boilers 
will  be  of  the  horizontal  water-tube  type.  For  the  present 
only  suflficient  boilers  to  supply  steam  for  one  generating 
unit  will  be  installed.  The  boilers  will  be  equipped  with 
automatic  stokers.  Two  steel  stacks,  each  12  ft.  in  diameter 
by  200  ft.  high,  will  be  provided.  An  overhead  coal  bunker 
will  be  installed  in  the  boiler  room  and  provision  will  be 
made  for  the  storage  of  a  large  quantity  of  coal  on  a  site 
adjoining  the  power  station.  Both  the  engineering  and 
the  construction  work  in  connection  with  the  plant  is  being 
done  by  the  Stone  &  Webster  Engineering  Corporation. 

Edison  Battery  Cars  for  Salt  Lake-Saltair  Line.— The 
Saltair  Beach  Company,  which  operates  a  large  pleasure 
resort  on  the^  shore  of  the  Great  Salt  Lake  of  Utah,  15 
miles  from  Salt  Lake  City,  is  about  to  purchase  three 
Edison  battery  cars  to  replace  the  present  steam  service 
between  Salt  Lake  City  and  the  resort.  Each  car  will  be 
equipped  with  220  A-6  Edison  nickel-iron  storage  cells  and 
will  have  a  carrying  capacity  for  fifty  people.  The  maxi- 
mum speed  to  be  attained  over  the  level  salt  flats  through 
which  the  Saltair  tracks  run  will  be  45  miles  an  hour,  and 
during  the  season  cars  will  leave  each  terminal  at  intervals 
of  forty-five  minutes.  The  Utah  Light  &  Railway  Com- 
pany, Salt  Lake  City,  will  furnish  charging  energy  for  the 
cars  under  a  special  off-peak  schedule,  the  batteries  to  be 
charged  from  11  p.  m.  to  7  a.  m.  Fresh  cells  will  be  substi- 
tuted for  the  discharged  batteries  during  the  daytime 
operating  period. 

Galveston-Houston  Electric  Stock  Offered.— Stone  & 
Webster  are  offering  $35o.coo  6  per  cent  cumulative  pre- 
ferred stock  of  the  Galveston-Houston  Electric  Company, 
of  Galveston,  Tex.,  which  owns  substantially  all  the  pre- 
ferred and  common  stocks  of  the  Galveston  Electric  Com- 
pany and  the  Houston  Electric  Company  and  the  entire 
capital  stock  of  the  Galveston-Houston  Electric  Railway 
Company.  The  Galveston  Electric  Company  does  the  en- 
tire electric  railway  and  a  portion  of  the  electric  lighting 
and  motor-service  business  in  Galveston,  the  Houston  Elec- 
tric Company  does  the  entire  electric  railway  business  in 
Houston,  Tex.,  and  the  Galveston-Houston  Electric  Rail- 
way Cornpany  operates  an  interurban  electric  line  between 
these  two  cities,  with  terminals  in  both.  Proceeds  of  the 
sale  of  this  issue  of  preferred  stock  will  provide  funds  for 


extensions  and  imijrovemciits  ti 
bv   increased   business. 


the   pri)i)iitirs  necessitated 


Refrigerating  Machinery  Installed  in  Central  Stations. — 

Among  the  central  stations  that  have  recently  been  e<|uipped 
with  the  refrigerating  machinery  of  the  York  .Manufactur- 
ing Company,  York,  Pa.,  are  the  following:  Hrcnham 
(Tex.)  ( Omprcsse*!  Oil  &  Manufacturing  Company,  one 
comi)lete  JO-ton  plant;  Elkin  (N.  C.)  Ice  &  Light  Com- 
I)any,  one  35-ton  refrigerating  compression  side  and  10  Ion 
iie making  plant;  .Mice  (Tex.)  Light  &  I'ower  Company, 
one  10-ton  freezing  tank;  San  .Marcos  (Tex.)  Utilities  Com- 
pany, one  Corliss  engine,  condensers  and  ice  cans;  Whartf>n 
(Tex.)  Ice  &  I'ower  Company,  one  complete  15-ton  Hoodc'l 
freezing  system;  Bryan  (Tex.)  ice  Company,  oak  covers 
and  oak  framework  for  50-ton  ice  plant;  Edna  ('Jex.)  Ice 
it  Light  Company,  ammonia  c(mdensers;  Jacksonville 
(Tex.)  Ice  &  Electric  Company,  one  complete  25-ton  freez- 
ing tank,  and  Corpus  Christi  (Tex.)  Ice  &  Electric  Com- 
I)any,  one  ii-ton  double-cylinder  single-acting  machine  and 
chain   drive. 

Pacific  Telephone  Merger  Planned. — Applicaticjn  has  been 
made  to  the  California  State  Railrcjad  Commission  by  the 
Pacific  Telephone  &  Telegraph  Company  for  authority  to 
purchase  the  plant  and  capital  stock  of  the  Home  Tele- 
phone Company,  of  Pasadena,  Cal.,  for  $370,000.  The 
Pacific  company,  in  its  petition,  claims  to  have  an  option 
on  4879  shares  of  the  Home  stock  out  of  a  total  of  5190. 
Gross  income  of  the  Home  company  in  Pasadena  iast  year 
was  $128,880.  The  company  places  the  valuation  of  its 
capital  stock  at  $516,000  and  has  $471,000  in  bonds  outstand- 
ing. Its  total  assets  arc  placed  at  $1,205,845.  According  to 
statements  credited  to  W.  M.  Eaton,  president  of  the  Home 
company,  the  latter  is  negotiating  for  control  of  the  Sunset 
Telephone   Company,  in   Pasadena. 

Consumers'  Power  Company  (Minn.)  to  Take  Over 
Minneapolis  General  Electric  Company. — Arrangements 
have  been  made  whereby  the  Consumers'  Power  Company, 
of  Minnesota,  owned  by  the  Northern  States  Power  Com- 
pany, of  Chicago,  of  which  H.  M.  Byllesby  is  president,  is  to 
take  over  not  less  than  95  per  cent  of  the  common  and  not 
less  than  90  per  cent  of  the  preferred  stock  of  the  Minne- 
apolis General  Electric  Company,  these  securities  having 
been  recently  purchased  by  H.  M.  Byllesby  &  Company 
and  W.  P.  Bonbright  &  Company,  at  $200  a  share  for  the 
common  and  $120  a  share  for  the  preferred,  as  noted  in 
these  columns  May  11. 

McCrum-Howell  Receivers  to  Issue  Certificates. — Advices 
from  Chicago  state  that  receivers  for  the  McCrum-Howell 
Company  have  announced  that  they  would  apply  to  the 
United  States  District  Court  on  May  29  for  an  order  author- 
izing the  company  to  borrow  from  time  to  time  an  amount 
not  exceeding  $200,000  and  to  issue  certificates  bearing  6 
per  cent,  payable  within  six  months  after  date.  It  is  under- 
stood that  the  receivers  wish  to  borrow  up  to  a  maximum 
of  $500,000.  The  certificates  will  be  a  first  lien  on  the 
property  of  the  company,  prior  to  any  distribution  to  cred- 
itors or  stockholders. 

Financing  New  York's  New  Rapid  Transit  System. — The 
$170,000,000  which  the  Interborough  Rapid  Transit  Com- 
pany will  have  to  raise  in  connection  with  its  part  of  the 
new  rapid-transit  system  for  New  York  City,  details  of 
which  can  be  found  on  page  1148  of  this  issue,  will  be  pro- 
vided through  sale  of  its  bonds.  J.  P.  Morgan  &  Company 
have  agreed  to  underwrite  bonds  of  the  company  to  the 
amount  of  $170,000,000.  The  financing  for  the  Brooklyn 
Rapid  Transit  Company,  which  will  require  $100,000,000, 
will  be  handled  by  a  syndicate  headed  by  the  Central  Trust 
Company  and  Kuhn,  Loeb  &  Company.  The  city  will  have 
to  raise  about  $125,000,000  for  its  share  of  the  work. 

Wireless  Service  Extended. — The  Marconi  Wireless  Tele- 
graph Company  of  America  has  arranged  to  equip  stations 
at  New  Orleans,  Santa  Marta,  Colombia  and  Swan  Island, 
in  the  Caribbean  Sea,  to  provide  for  direct  service  between 
North  and  South  America.  William  Marconi  and  Godfrey 
C.  Isaacs,  managing  director  of  the  Marconi  Wireless  Tele- 
graph Company,  Ltd.,  have  brought  a  libel  suit  against 
a  German  newspaper  in  connection  with  an  article  accusing 
them  of  withholding  information  in  the  Titanic  disaster  for 
the  benefit  of  the  company. 


Holdings  of  the  United  Gas  &  Electric  Corporation  of 
Connecticut. — \\  lien  the  consolidation  of  tlic  United  Gas  & 
i'^lcctric  Company,  of  New  Jersey,  the  Susquehanna  Rail- 
way &  Light,  and  the  International  Traction  Company,  of 
Buffalo,  N.  Y.,  with  tlic  United  Gas  &  Electric  Corporation 
of  Connecticut,  to  which  reference  was  made  in  these  col- 
umns last  week,  is  completed,  the  latter  will  own,  either 
directly  or  through  the  New  Jersey  company  and  the  trac- 
tion company,  the  following  properties:  Houston  Gas  & 
Fuel  Company,  Houston,  Tex.;  Consumers'  Electric  Light 
&  Power  Company,  New  Orleans,  La.;  International  Trac- 
tion Company,  Buffalo,  N.  Y.;  Harrisburg  I'~lectric  Service 
Company,  Harrisburg,  Pa.;  Altoona  Gas  Light  &  Euel  Com- 
pany, Altoona,  Pa.;  Colorado  Springs  Light,  Heat  &  Power 
Company,  Colorado  Springs,  Col.;  Elmira  Water,  Light  & 
Railroad  Company,  Elmira,  N.  Y.;  Richmond  Light,  Heat  & 
Power  Company,  Richmond,  Ind.;  Leavenworth  Light, 
Heat  &  Power  Company,  Leavenworth,  Kan.;  Union  Gas  & 
Electric  Company,  Bloomington,  111.;  Lockport  Light,  Heat 
&  Power  Company,  Lockport,  N.  Y.;  Citizens'  Gas  &  Fuel 
Company,  Terre  Haute,  Ind.;  Hartford  City  Gas  Light 
Company,  Hartford,  Conn.;  Wilkes-Barre  Company, 
Wilkes-Barre,  Pa.,  and  the  Lancaster  County  Railway  & 
Light  Company,  Lancaster,  Pa.  The  last  named  company 
owns  the  following:  Concstoga  Traction  Company,  Lan- 
caster Gas  Light  &  Fuel  Company,  Edison  Electric  Com- 
pany and  the  Conestoga  Realty  Company,  all  of  Lancas- 
ter, Pa. 

Tri-City  Railway  &  Light  (la.)  Report. — Gross  earnings 
of  the  Tri-City  Railway  &  Light  Company,  of  Davenport, 
la.;  Rock  Island,  Moline  and  East  Moline,  III.,  for  the  year 
ended  Dec.  31,  191 1,  showed  an  increase  of  $193,985,  or  7.71 
per  cent  over  those  in  the  preceding  year.  Operating  ex- 
penses and  taxes  increased  $69,542,  or  4.69  per  cent,  and  net 
earnings  increased  $124,443,  or  12.06  per  cent.  The  interest 
charge  was  $515,846,  an  increase  of  $34,438,  or  7.15  per  cent, 
and  the  sinking  fund  item  was  $50,000.  A  replacement  and 
renewal  fund  of  $100,000  from  the  year's  surplus  was  created 
by  the  directors.  A  dividend  of  5  per  cent,  or  $169,572,  was 
paid  on  the  preferred  stock,  leaving  a  balance  of  $308,501, 
which  was  transferred  to  the  surplus  account.  President 
Joseph  F.  Porter  says  in  his  remarks  to  the  stockholders 
that  the  business  of  the  electric  department  necessitated 
enlargement  of  the  transmission  and  distribution  systems 
and  that  the  company  has  arranged  for  an  output  of  ap- 
proximately 3000  kw  from  the  new  hydroelectric  plant  at 
Sears,  111.  The  energy  will  be  available  as  soon  as  the 
company's  transmission  lines  to  its  Rock  Island  and  Daven- 
port substations  are  completfd.  Further  enlargement  of 
the  transmission  system  will  be  necessitated  by  the  addition 
of  a  large  amount  of  new  business  from  large  customers 
now   in   sight. 

San  Angelo  (Tex.)  Water,  Light  &  Power  Bonds.— T.  C. 

Wynn,  president  of  the  San  Angelo  Water,  Light  &  Power 
Company,  of  San  Angelo,  Tex.,  gives  some  data  concerning 
that  company  in  a  letter  to  purchasers  of  $470,000  of  its 
first-mortgage  6  per  cent  gold  bonds  who  have  recently 
oflfered  the  unsold  balance  at  par  and  interest.  According 
to  the  letter  the  company  was  organized  in  Texas  in  1884 
and  has  been  in  successful  operation  since  then,  supplying 
water  and  energy  for  lighting  and  motor  service  in  San 
Angelo  for  municipal,  domestic  and  commercial  purposes, 
including  the  energy  for  the  street  railways  in  the  city. 
The  capitalization  of  the  company  is  composed  of  $100,000 
preferred  stock,  $400,000  common  stock  and  $750,000  bonds, 
of  which  $470,000  are  outstanding.  The  company  owns  and 
operates  an  electric  power  station  (rebuilt  in  1909)  with 
sufficient  equipment  for  large  increase  in  business,  and  a 
pumping  station  with  a  daily  capacity  of  5,000,000  gal. 
Gross  earnings  in  191 1  were  $86,866,  net  earnings  (after 
taxes)  were  $44,187,  and  the  balance  after  bond  interest  was 
$15,987. 

Boston  Edison  Stock  Offered. — Directors  of  the  Edison 
Electric  Illuminating  Company,  of  Boston,  have  voted  to 
offer  26,007  shares  of  new  stock  for  subscription  by  stock- 
holders at  $215  per  share  in  the  ratio  of  one  new  share  for 
each  six  shares  now  held.  This  new  stock  was  authorized 
by  the  stockholders,  as  noted  in  these  columns  May  4,  to 
provide  for  extensions  and  improvements  to  several  small 
lighting   companies   near    Boston    which    were    recently   ac- 


quired by  the  Edison  Company.  The  latter  has  submitted 
balance  sheets  as  of  March  31,  1912,  and  Sept.  30,  1900, 
showing  the  changes  in  the  financial  condition  of  the  com- 
pany since  the  last  issue  of  new  stock.  According  to  these 
balance  sheets,  total  assets  and  liabilities  of  the  company 
as  of  March  30,  1912,  were  $33,732,072,  as  compared  with 
$27,501,115  as  of  Sept.  30,   1900. 

Seek  Foreclosure  of  AUis-Chalmers  Mortgage. — The 
Continental  &  Commercial  Trust  &  Saving■^  Hank,  of  Chi- 
cago, has  filed  a  bill  in  the  federal  court  at  Milwaukee,  ask- 
ing foreclosure  of  a  $15,000,000  mortgage  which  it  holds  on 
the  properties  of  the  Allis-Chalmers  Company.  This  is  a 
formal  step  in  the  reorganization  plan  by  which  the  new 
company,  which  holds  about  $9,000,000  in  bonds  of  the  old 
company,  will  bid  in  the  property  at  foreclosure.  The  pro- 
ceeding, it  is  stated,  will  have  no  effect  upon  the  operations 
of  the   company. 

Combined  Business  of  Large  Electric  Manufacturing 
Companies  Showed  Decrease  in  1911. — The  coml)ined  re- 
turns of  the  General  Electric  Company,  Western  Electric 
Company  and  Westinghouse  Electric  &  Manufacturing 
Company  in  the  fiscal  year  191 1  made  a  total  of  $170,259,- 
000,  as  against  $177,876,000  in  the  preceding  year,  which 
was  a  record  year  for  each  of  these  companies. 

Granville  (N.  Y.)  Electric  &  Gas  Company  Financing. — 
The  Public  Service  Commission  for  the  Second  New  York 
District  has  authorized  the  Granville  Electric  &  Gas  Com- 
pany, of  Granville,  N.  Y.,  to  issue  $12,500  of  its  5  per  cent 
thirty-year  bonds  to  be  sold  at  not  less  than  95.  The  pro- 
ceeds will  be  applied  to  payment  of  outstanding  accounts. 

California  Company  to  Issue  Bonds. — Application  has 
been  made  to  the  California  State  Railroad  Commission  by 
the  Holton  Power  Company,  of  Redlands,  Cal.,  for  author- 
ity to  issue  $300,000  of  first  and  refunding  mortgage  gold 
bonds. 


REPORTS  OF   EARNINGS. 


UNITED  ELECTRIC  AND  POWER  COMPANY,   NEW   YORK. 

The  report  of  the  United  Electric  Light  &  Power  Com- 
pany, of  New  York,  for  the  fiscal  year  ended  Dec.  31,  1911, 
compares  with  that  for  the  preceding  year  as  follows: 

1911.  1910. 

Operating   revenue    $2,309,337  $2,109,242 

Expenses   and    taxes 1,213,733  1,080,174 

Operating  income   $1,095,603  $1,029,069 

Other     income 16,669  20,144 

Total    income    $1,112,272  $1,049,213 

Charges     737,718  731,033 

Net  income   $374,553  $318,180 

Renewals  and  contingencies 308,338  250,843 

Profit  and  loss  debit 35,637  *193,093 

Previous   deficit    565,810  826,240 

Profit    and   loss   deficit 535,231  565,810 

•Credit. 


KANSAS    GAS    fc   ELECTRIC   COMPANY. 

The  income  statement  of  the  Kansas  Gas  &  Electric 
Company,  of  Wichita,  Kan.,  for  the  twelve  months  ended 
April  30,  1912,  compares  with  that  for  the  corresponding 
twelve  months  of  the  previous  year  as  follows: 

Twelve  Months  Ended  April  30.  1912.  1911. 

Gross  earnings   $1,013,198  $947,646 

Operating  expenses  and  taxes 664,035  626,993 

Net   earnings    $349,163  $320,653 

Rond  interest   136,263  85.784 

Other   interest    189*  11,039 

Net  income  after  charges $213,089  $223,830 

Preferred  dividend   105,000  83,417 

Balance    108,089  140,413 

•Credit. 

The  Independence  Electric  Company,  of  Independence, 
Kan.,  was  acquired  in  May,  191 1,  and  the  Electric  Light  & 
Power  Company,  of  Newton,  Kan.,  was  acquired  in  Octo- 
ber, 1911,  but  for  comparative  purposes  the  earnings  of 
these  companies  are  included  irrespective  of  the  date  of 
their  acquisition.  The  outstanding  capitalization  of  the 
Kansas  Gas  &  Electric  Company  as  of  April  30,  1912.  con- 
sisted of  $1,500,000  7  per  cent  preferred  stock,  $3,000,000 
common  stock  and  $2,824,000  first-mortgage  5  per  cent 
bonds. 


PKICI-S  IIM    III!     NIW  yOKK  MlilAL  MAKKEl. 
Ci.|.|.ci  : 

(- — May  Z2 — >  r-   May  -8 — > 

Slundard:                                             liid.          Anked.  Hid.         Anked, 

Sj)ot     15.75          16.25  16.10          16.J0 

May      15.75          I6.2S  16.17/j      10. JS 

lime     ,16.00         10.20  16.37/j      16.50 

July      16.00          10.20  16.35          16.37^ 

.\uBiist    16.05          16.20  16.35          16.40 

Sepiemhcr    l6.07'/i      16.25  16.35          16.45 

[.uiidoti    quotalion:                         fad  jL     s     d 

Stiindiird    cupper,    apot 73   15     0  74   12     6 

Standard    cupper,    futures 74     2     b  75     2     0 

Ptinic    Lake 16.50  16.62J4 

Klcctrolylic     16.35  16.50 

Caslms     16.15  16.25 

l.\>l>l'>-r  wire,  base 17.50  17.50 

St-aiiilcss  tubing,  copper,  base....              23.00  23.00 

Sfainlcss  tubing,   brass,  base 20.00  20.00 

Lead    4.20  4.20 

.Sbcct  liv.c,  f.o.b.,  smelter 8.65  8.65 

Spelter,  spot   6.92'A  6.92yj 

Nickel     39.00  to  40.00  3<). 00  to  40.00 

.'Muminum: 

No.   1  pure  iiisot 21(<f'22  2\^22 

Kods  anil   wire,  base 31  31 

Sheets,   base    33  33 

OLD   METALS. 

Heavv  cupper  and  wire 14. J5  14.75 

Brass,    heavy    10.00  10.00 

Brass,  light 8.25  8.25 

Lead,   heavy    4.00  4.00 

Znic  scrap    5.75  5. 75 


COPPER  EXPORTS  IN  MAY. 
Total    tons,   including   May    22...  17,812 


May    28,    27,450 


STOCK  MARKHT  PRICES. 

May  22.  May  29. 

Allis-Chalmers     1  % 

.Mlis-Chalmers,      pf 3  5^  2^ 

Amalgamated    Copper    83  82)4 

Amer.   Tel.  &  Tel 145^  145^ 

Boston    Edison    289  283 

Commonwealth   Edison    142  141 

Electric  Storage   Battery 55H  SS>i 

General   Electric    167%  171 

Mackay    Companies 85?^"  83  ^^ 

Mackav  Companies,  pf 69*  69 

Philadelphia  Electric    19^  19J4 

Western  Union   83  83 

Westingliouse    74  73 

Westinghoiise,    pf 120*  117 

*Last   price  quoted. 


Personal 

Mr.  Frederic  A.  Delano,  president  of  the  Wabash  Rail- 
road Company,  addressed  the  City  Club  of  Chicago,  on  May 
27,  on  "The  Transportation  Proposals  of  the  Commercial 
Club  of  Chicago." 

Mr.  Donald  M.  Carter,  a  patent  lawyer  in  Chicago  familiar 
with  electrical  ipatters,  gave  an  interesting  address  on  "The 
Difficulty  of  Thinking  Correctly"  on  May  23  before  the 
Electric  Club  of  Chicago,  of  which  he  is  a  member 

Mr.  Harold  Almert,  manager  of  the  department  of  exam- 
ination and  reports  of  H.  M.  Byllesby  &  Company,  ad- 
dressed the  Mississippi  Electrical  Association,  at  Vicksburg, 
on  the  evening  of  May  29  on  the  subject  "Public  Relations." 

Mr.  Ralph  D.  Mershon,  president-elect  of  the  American 
Institute  of  Electrical  Engineers,  was  the  chief  speaker 
before  the  Electrical  League  of  Cleveland  on  May  20,  when 
he  discussed  the  many  improvements  needed  in  the  present 
patent  system. 

Mr.  W.  H.  Wells,  formerly  connected  with  the  commer- 
cial department  of  the  Edison  Electric  Illuminating  Com- 
pany of  Brooklyn,  and  later  with  the  Metropolitan  Engi- 
neering Company,  New  York,  has  re-entered  the  service 
of  the  Edison  Company  as  manager  of  its  appliance  bureau. 

Mr.  H.  K.  Annin,  until  recently  engaged  in  commercial 
engineering  work  with  the  engineering  department  of  the 
National  Electric  Lamp  Association  at  Cleveland,  has  left 
this  post  to  assume  the  managership  of  the  Elux  Miniature 
Lamp  Works  of  the  General  Electric  Company  in  New 
York  City. 

Mr.  R.  M.  Redding  has  been  appointed  purchasing  agent  of 
the  Macon  Railway  &  Light  Company,  Macon  Gas  Com- 
pany, Central  Georgia  Power  Company  and  Central  Georgia 
Transmission  Company,  and  manager  and  secretary  of  the 
Macon  Gas  Company,  Macon,  Ga.    Mr.  Redding,  who  was 


KradiiaU-d    from    iii<li.iiia    L'liivrrsily    111    I'^o^.    succeeds    Mr. 
T.  U.  Masscc. 

Mr,  Thomas  L.  Phillips,  fomicily  cuii.striiclioii  LMi)i{iiicer 
with  tlir  Calvary  I'owti  (  oiiipaiiy,  (  aljjary,  Alberta,  Can- 
ada, and  later  with  the  Mount  Hood  Railway  ik.  I'ower  C"oni- 
pany,  Portland,  Ore,  has  been  appointe<l  engineer  of  trans- 
mission-line construction  for  the  Pacific  Lijjlit  &  Power 
Corporation,  whicli  is  htiilding  a  27.vniile,  I50,orjo-volt 
transmission  line  from  Hig  Creek  to  Los  Angeles. 

Mr.  J,  T.  Nyhan  has  resigned  as  general  manager  of  the 
Macon  Railway  &  Light  Company,  Macon,  Ga.,  and  has 
become  associated  with  Mr.  W.  J.  Massee,  who  is  promot- 
ing the  Georgia  J'ublic  Service  Corporation.  Mr.  Nyhan 
has  been  general  manager  of  the  company  since  March, 
lyocj.  He  was  formerly  connected  with  the  American  Water 
Works  &  Guarantee  Company,  l'ittsl)iirgh,  Pa.,  for  which 
he  was  engaged  in  special  work  at  .Shreveport,  La.  Be- 
fore becoming  connected  with  the  American  Water  Works 
&  Guarantee  Company  in  icjoS  he  was  sui>erinteiidcnt  and 
general  manager  of  the  Macon  Railway  &  Light  (Jompany, 
holding  tiuse  positions  from  1893  to  1907.  Before  enter- 
ing the  employ  of  the  Macon  Railway  &  Light  Company  in 
1893,  Mr.  Nyhan  was  engaged  in  New  York  in  construction 
work  for  the  Thomson-Houston  and  the  General  Electric 
companies. 

Mr.  William  J.  Grambs,  superintendent  of  light  and 
power,  Puget  Sound  Traction,  Light  &  Power  Company, 
Seattle  division,  was  born  in  Honesdale,  Pa.  He  was  ap- 
pointed a  cadet  midship- 
man from  the  Thirteenth 
Congressional  District  of 
Pennsylvania  to  the 
U  n  i  t  ed  States  Naval 
Academy  at  Annapolis 
and  was  graduated  from 
that  institution  in  1882. 
For  two  and  one-half 
years  he  served  on  board 
the  Hartford  as  assistant 
to  the  navigating  officer. 
In  1885  he  received  orders 
to  report  to  the  superin- 
tendent of  the  Naval 
Academy  for  final  exami- 
nation and  graduation. 
After  successfully  passing 
his    examinations    he    was 

put  on  waiting  orders  and  the  following  fall  received  an 
honorable  discharge  from  the  United  States  Navy.  While 
Mr.  Grambs  was  at  sea  Congress  passed  a  bill  providing 
for  a  reduction  in  the  number  of  naval  officers,  and  Mr. 
Grambs'  class  was  the  first  class  to  be  affected  by  this  bill. 
The  class  took  the  matter  to  the  United  States  Court  of 
Claims  and  after  three  years  got  a  favorable  decision,  but 
Mr.  Grambs  never  made  any  attempt  to  return  to  the  ser- 
vice. During  the  years  1886-7  he  was  connected  with  the 
United  States  Geological  Survey  and  conducted  a  topo- 
graphical survey  of  southeastern  Massachusetts.  In  the 
spring  of  1888  he  left  Washington  for  Seattle  and  engaged 
in  the  electrical  business  with  a  former  classmate  who  was 
representing  the  Edison  United  Manufacturing  Company. 
With  his  associates  he  established  and  organized  the  North- 
west Electric  Supply  &  Construction  Company,  which 
company  installed  the  first  incandescent  electric  lighting 
plant  in  the  Northwest.  His  company  successively  repre- 
sented the  Edison  United  Manufacturing  Company,  the 
Sprague  Electric  Railway  &  Motor  Company,  the  Edison 
General  Electric  Company,  the  General  Electric  Company 
and  the  Northwest  General  Electric  Company.  In  1899 
Mr.  Grambs  resigned  his  position  with  the  General  Electric 
Company  to  accept  the  position  of  purchasing  agent  of  the 
Seattle  Electric  Company.  In  1905  he  was  appointed  con- 
tract agent  of  that  cornpany  and  in  1907  sales  manager.  In 
November,  1911,  he  was  appointed  superintendent  of  light 
and  power  of  the  same  company.  Between  the  years  1896 
and  1899  Mr.  Grambs  acted  as  receiver  for  several  of  the 
street  railway  and  lighting  properties  in  the  city  of  Seattle. 
Mr.  Grambs  is  chairman  of  the  hotel  committee  for  the 
Seattle  convention  of  the  National  Electric  Light  Asso- 
ciation. 


\\ll.l.i.\.VI      J.     GRAMBS. 


Mr.  John  L.  Livers,  engineer  and  contractor,  Lancaster, 
Pa.,  has  moved  his  office  to  Charlottesville,  Va.,  having 
purchased  an  interest  in  the  Charlottesville  &  Albemarle 
Railway  Company. 

Mr.  Winfield  A.  Huppuch,  a  member  of  the  Public  Service 
Commission  for  the  Second  New  York  District,  will  resign 
from  that  body  on  June  15,  when  Governor  Dix,  of  New 
York,  returns  from  Europe. 

Mr.  E.  L.  Elliott  has  retired  from  editorial  charge  of 
Good  Liyhtiny  and  the  Illutninatliiy  Engineer,  of  which  he 
was  the  founder  in  1906,  to  concentrate  his  energies  as  con- 
sulting illuminating  engineer.  Mr.  Elliott  has  been  active 
in  the  affairs  of  the  Illuminating  Engineering  Society,  hav- 
ing been  its  general  secretary  in  1906,  treasurer  from  1907 
to  1909  and  chairman  of  the  New  York  Section  1910. 

Mr.  O.  V.  Maurer,  formerly  factory  superintendent  of 
the  Cleveland  Miniature  Lamp  Works  of  Cleveland,  Ohio, 
has  been  appointed  manager  of  the  New  York  Miniature 
Lamp  Works  of  the  General  Electric  Company.  The  ad- 
vantages in  delivery  and  service  that  will  accrue  to  East- 
ern customers  of  the  lamp  manufacturers  from  being  able 
to  get  miniature  lamps  at  a  factory  located  in  the  East  are 
obvious. 

Prof.  Malcolm  MacLaren,  of  the  department  of  elec- 
trical engineering  at  Princeton  University,  has  completed 
for  the  New  Jersey  Board  of  Public  Utility  Commissioners 
an  investigation  to  determine  the  advisability  of  ordering 
central-station  companies  to  ground  all  secondary  distribu- 
tion circuits,  with  particular  reference  to  conditions  exist- 
ing in  the  Jersey  City-Hoboken  district.  His  report  has 
been  published  in  full  in  a  recent  decision  and  an  order 
filed  by  the  board,  as  elsewhere  noted. 

Mr.  Harry  T.  Edgar,  manager  of  the  Seattle  division  of 
the  Puget  Sound  Traction,  Light  &  Power  Company,  was 
born  in  Somerset  County,  N.  J.,  June  25,  1869.     In   1881  he 

moved  to  New  Bruns- 
wick, N.  J.,  where  he  at- 
tended the  public  schools. 
On  Jan.  i,  1886,  he  en- 
tered the  employ  of  the 
Edison  Electric  Illuminat- 
ing Company  of  New 
Brunswick,  remaining 
with  that  company  until 
the  fall  of  1886,  when  he 
moved  to  New  York  and 
entered  the  employ  of  the 
Edison  Electric  Light 
Company,  Mr.  E.  H.  John- 
son being  the  president 
and  Mr.  J.  H.  Vail  the 
general  superintendent  at 
that  time.  He  remained 
with  the  company  until 
Jan.  1,  1893,  during  which  period  he  was  engaged  in  various 
classes  of  electrical  work — principally  the  installation  of 
chemical  meters  in  different  cities  in  the  United  States  and 
Canada.  On  Jan.  i,  1893,  Mr.  Edgar  was  appointed  secre- 
tary and  general  manager  of  the  Georgia  Electric  Light 
Company,  of  Atlanta,  Ga.,  in  which  position  he  re- 
mained until  April,  1897,  when  he  returned  North  and  for 
two  years  represented  the  Buckeye  Electric  Company,  the 
Jandus  Electric  Company  and  the  Washington  Carbon 
Company  in  New  York  and  New  England.  On  March  i, 
1899.  Mr.  Edgar  entered  the  employ  of  Stone  &  Webster, 
of  Boston,  and  was  appointed  manager  of  the  Lowell  Elec- 
tric Light  Company,  of  Lowell,  Mass.  In  the  fall  of  1901 
he  was  appointed  vice-president  and  manager  of  the  El 
Paso  Electric  Railway  Company,  where  he  built  the  elec- 
tric railway  in  that  city  and  in  Juarez,  Mexico,  and  also 
had  charge  of  the  operation  of  the  International  Light  & 
Power  Company,  which  was  afterward  absorbed  by  the  El 
Paso  Electric  Railway  Company.  In  the  fall  of  1905  he 
was  appointed  vice-president  and  manager  of  the  Northern 
Texas  Traction  Company  at  Fort  Worth,  Tex.,  which  com- 
pany operated  the  street  railway  system  in  Fort  Worth, 
the  interurban  between  Fort  Worth  and  Dallas  and  a  small 
system  in  Oak  Cliff,  a  suburb  of  Dallas.  Mr.  Edgar  re- 
mained  with   this   company  until   the   fall   of   1910,   when   he 


HAKRY     T.     EDGAR. 


was  appointed  manager  of  the  Seattle  Electric  LMmi*;iny. 
In  April,  1912,  the  Seattle  Electric  Company  was  sold  to 
the  Puget  Sound  Traction,  Light  &  Power  Company,  and 
Mr.  Edgar  was  made  manager  of  the  Seattle  division. 
President  Gilchrist  of  the  National  Electric  Light  .Associa- 
tion appointed  Mr.  Edgar  chairman  of  the  entertainment 
committee,  on  which  will  fall  all  of  the  work  in  connection 
with  the  entertaining  of  delegates  and  guests  at  the  con- 
vention of  the  N.  E.  L.  A.  in  Seattle,  June  10-14,   1912. 

Mr,  Morton  Ramsdell,  sales  manager  of  the  Seattle  divi- 
sion  of  the   Puget   Sound   Traction,    Light   &    Power    Com- 
pany, was  born  in  Washington,  D.  C,  forty-three  years  ago. 
In      1887      Mr.      Ramsdell 
went    into    newspaper 
work    and    found    his    first 
opportunity  on   the   Wash- 
ington    Post.       After    two 

years  on  the  Post  he  went  .^^V^'VP*       ^ 

to  the  Pacific  Coast  and 
was  engaged  in  newspa- 
per work  in  Tacoma  at 
the  time  of  the  great  fire 
that  destroyed  Seattle  in 
1889.  He  was  assigned  to 
a  part  of  the  work  in  con- 
nection with  the  big  fire 
and  then  returned  to  Ta- 
coma, where  he  was  en- 
gaged by  an  engineering 
concern  surveying  town 
lots.  In  the  rush  of  1898 
he  was  stricken  with  the  gold  fever  and  he  was  a  member 
of  one  of  the  first  bands  to  stampede  to  the  Copjjer  River 
country,  in  Alaska.  Mr.  Ramsdell  returned  to  the  "States" 
and  lived  in  both  Portland  and  Spokane.  He  engaged  with 
Mr.  Charles  H.  Baker  at  the  time  of  the  building  of  the 
Snoqualmie  development  as  a  solicitor,  and  later  he  was 
made  manager  of  the  Seattle-Tacoma  Power  Company, 
one  of  the  properties  recently  included  in  the  Puget  Sound 
Traction,   Light   &   Power   Company. 
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Obituary 


Mr.  Wilbur  E.  Richardson,  president  and  general  man- 
ager of  the  Richardson-Phenix  Company,  Milwaukee,  Wis., 
died  of  apoplexy  on  May  15  at  his  home,  875  Island  .Ave- 
nue, Milwaukee.  Early  in  life  Mr.  Richardson  served  his 
time  as  machinist  in  the  Marinette  Iron  Works,  .Marin- 
ette, Wis.  He  later  became  chief  engineer  of  the  Gilbert 
Paper  Company,  Menasha,  Wis.,  and  subsequently  entered 
the  employ  of  the  E.  P.  Allis  Company,  at  Milwaukee,  in 
the  erecting  and  testing  departments.  While  engaged  in 
erecting  pumping  engines  Mr.  Richardson  conceived  the 
idea  of  developing  a  mechanical  cylinder-oil  lubricator 
along  new  lines.  He  submitted  his  scheme  to  Edwin  Rey- 
nolds, of  the  Allis-Chalmers  Company,  who  thought  so  well 
of  it  that  he  gave  Mr.  Richardson  his  first  order.  The 
business  was  then  established  in  a  small  way  in  Milwaukee. 
In  the  fall  of  1900  he  was  sent  to  New  York  City  to  com- 
plete the  installation  of  eleven  5000-hp  engine  units  in  the 
Ninety-sixth  Street  Station  of  the  Metropolitan  Street 
Railway  Company.  His  successful  work  at  this  plant  led 
to  his  promotion  as  the  Allis-Chalmers  Company's  super- 
intendent of  erection  for  the  eastern  district.  He  took 
charge  of  similar  installations  in  the  Manhattan  Ry.  Com- 
pany's Seventy-fourth  Street  power  station,  the  Inter- 
borough  Rapid  Transit  Company's  Fifty-ninth  Street  sta- 
tion and  the  Brooklyn  Rapid  Transit  Company's  Third 
Avenue  power  station.  Upon  the  completion  of  these  in- 
stallations Mr.  Richardson  was  appointed  general  super- 
intendent of  all  the  work  of  the  Westinghouse  Machine 
Company.  In  the  meantime  the  mechanical  lubricator 
business  which  he  had  established  several  years  before  had 
grown  to  such  an  extent  that  in  1907  he  was  enabled  to 
sever  his  connection  with  the  Westinghouse  company  and 
devote  all  of  his  time  and  energy  to  the  design  and  manu- 
facture of  his  own  company's  products.  Mr.  Richardson 
is  survived  by  a  widow  and  two  sons. 
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Construction 


ANNISTDN,  Ai^A. — Survryii  Imvc  lircn  made  by  the  Alaliniiin  I'wr. 
IVvfl.  ("<>.  fur  its  propoKnl  lran.>niiiii»ioii  line  from  Jni-khoii  Slioals  lo 
St'liiiiiilt'x  mill  oil  llip  Choccoloci-o  Crrrk.  As  noon  a*  ihc  line  in  com- 
)ilclcil  work  will  beuin  on  llie  crcitiou  of  n  l.irRc  power  iliim  at  thot 
pluir. 

tIKItil' U,  \l  A.  A  rliaiur  has  lic.-ii  (.M.uiti-il  llu-  Princr^s  Itrirk  X- 
HKIk.  I  •'•  I'lr  »''<•  iiiHtnllalioii  uf  an  do  Im  MkIiI  plant  and  wali-i  wn  ks 
^y»tcm. 

Mt)N'r<X>MKRY,  ALA.— The  Alabama  Interstate  I'wr.  Co.  has  applied 
to  the  I'ity  Council  for  a  franchise  to  supply  electricity  in  this  city.  Tin- 
company  is  capitalized  al  $50,000,000  and  proposes  to  develop  waler-powci 
properties  on  the  Coosa  and  Tallapoosa  Rivers.  John  Mitchell  is  pres- 
ident. 

SKI  MA.  .\I..\. — I'lans  arc  boiiiK  considered  (or  the  installation  of  an 
ornanuntnl  liKhling  system  on  Broad  Street.  The  plans  call  for  •»« 
lamp    standards    each    carrying    t'lvclamp    clusters. 

KLORKNCK.  ARIZ.— F.  E.  Arthur  and  W.  E.  Williams,  of  the  DourI.is 
Lt.  &  Pwr.  Co.,  have  purchased  a  large  tract  of  land  near  IHorcncc,  on 
which  it  is  proposed  to  erect  a  large  electric  power  plunt.  The  project 
■will  also  include  an  ice  plant  and  water  system  for  the  city.  If  negotia- 
tions now  pending  between  the  city  authorities  and  the  prison  oflicials  do 
not  materialize,  an  clectric-light  system  will  also  be  installed. 

WILLIAMS,  ARIZ.— The  plant  of  the  Williams  El.  Lt.  &  Pwr.  Co. 
was  recently  destroyed  by  fire,  causing  a  loss  of  about  $30,000.  At 
present    the    town    is    without    electrical    service. 

MENA,  ARK. — H.  M.  Sharp  has  applied  to  the  City  Council  for  a 
franchise   to   construct   and   operate   an    electric-light   plant   in    Mcna. 

WYNNE,  ARK. — Plans  are  being  considered  for  rebuilding  the  niu- 
nici|)al  clectric-light  plant.  Richard  C.  Huston,  Memphis,  Tenn.,  is  engi- 
neer. 

U.VKKKSKIELD,  CAL.— The  Standard  Oil  Co.  will  erect  a  telephone 
line  along  its  new  pipe  line  from  Lost  Hills  oil  fields  to  Pond,  a  distance 
o.'  about  20  miles. 

COALINGA,  CAL.— The  Coalinga  El.  Co.  has  applied  to  the  Board  of 
Supervisors  of  San  Luis  Obispo  County  for  a  50-year  franchise  to  erect 
transmission  lines  on  the  county  roads.  The  company  proposes  to  con- 
nect its  lines  with  the  six  coast  plants  which  it  recently  purchased.  There 
is  a  gap  of  about  40  miles  between  the  lines.  Besides  the  connecting 
lines  across  the  mountains,  several  lines  must  be  erected  to  connect  the 
steam   plants   purchased. 

FRESNO,  CAL. — The  Visalia  EI.  R.  R.  Co.  is  contemplating  extending 
its  railway  from  Woodlake  to  Fresno,  a  distance  of  28  miles.  F.  W. 
Webster,   F'resno,  is  manager  of  the  company 

FULLERTON,  CAL. — The  Union  Oil  Co.  has  contracted  with  the 
Southern  California  Edison  Co.  for  electricity  to  operate  the  wells  on 
the   Graham-Loftus   lease   in    La   Habra    Valley. 

GREENVILLE,  CAL.— The  Indian  Valley  Lt.  &  Pwr.  Co.  has  applied 
to  the  State  Railroad  Commission  for  permission  to  issue  $145,000  in 
capital  stock,  the  proceeds  to  be  used  for  the  construction  of  a  new 
power  plant  at  Seneca,  on  the  north  fork  of  the  Feather  River,  to 
supply    electricity    throughout   the    Indian    Valley    territory. 

LINDSAY,  CAL. — The  Mount  Whitney  Pwr.  Co.  has  begun  work  on 
the  construction  of  a  substation  and  switching  station  at  Lindsay,  to  cost 
.about  $50,000. 

LOS  ANGELES,  CAL. — The  contract  for  furnishing  and  installing  elec- 
tric fixtures  in  the  Spreckels  theatre  and  office  building  has  been  awarded 
to  W.  G.  Hutchinson  for  $18,500. 

LOS  ANGELES,  CAL. — Under  the  provisions  of  the  new  city  budget, 
the  bridges  across  the  Los  Angeles  River  will  be  lighted.  Ornamental 
-posts  and  incandescent  lamps  will  be  used.  R.  H.  Manahan,  city  elec- 
trician, has  charge  of  the  work. 

ORANGE,  CAL. — The  city  trustees  have  authorized  p'ans  prepared 
for  the  construction  of  a  new  reinforced-concrete  power  house,  40  ft. 
TC  90   ft. 

OXNARD,  C.-XL. — The  Ventura  County  Pwr.  Co.  is  planning  to  install 
a  new   500-kw   Curtis  turbine   in   its  local   plant. 

SACRAMENTO,  CAL.— The  Central  California  Trac.  Co.  has  been 
granted  permission  to  double-track  its  local  street-car  line  on  X  Street 
from  Eighth  to  Thirty-first  Street.     Harry  Mitchell  is  general  manager. 

SAN  BERNARDINO,  CAL.— The  Pacific  El.  Ry.  Co.  is  seeking  a  fran- 
-chise  along  certain  streets  and  boulevards  leading  from  Los  .Angeles  to 
San  Bernardino.  Extensions  are  expected  soon  on  the  line  from  Upland 
east. 

SAN  FRANCISCO,  CAL. — The  State  Railroad  Commission  has  granted 
the  Sierra  &  San  Francisco  Pwr.  Co.  a  certificate  of  public  convenience 
and  necessity  to  exercise  its  franchise  in  Gilroy  and  Morgan  Hill  and  the 
•county  of  San  Benito  for  the  erection  of  transmission  lines.  The  com- 
pany will  not  be  permitted  to  supply  electricity  either  in  Gilroy  or  Morgan 
Hill,  the  grant  being  permitted  so  that  it  can  extend  its  line  to  Salinas  or 
Monterey. 

SAN  FRANCISCO,  CAL.— Sealed  proposals  will  be  received  by  Lieut. 
■Col.    George   McK.    Williamson,    deputy    quartermaster   general,    U.    S.    A., 


I'liii  .M,i!iiiii,  (  al.,  iiiilil  Jiiiir  Id,  iiii  inslalliiiK  un  c'rctric  IikIiI  diH- 
liibntiiiK  nyiilcin  at  the  I.etlcrniaii  General  llii<,piial,  I'rrhidiu  of  San 
I' i.iiiciM'o.  I'laiiN,  BpccilicatioiiH  and  other  infoi  iiialiuii  may  be  obtained 
oil  applienlaion  at  the  oniec  of  the  i|uaMcriiiuHler.  A  depoHil  of  $10  will 
be    re(|nirrd    for    plunn   and    Rpcciticutiong. 

SAN  J.ACINTO,  CAL. — The  Soiillicrn  Sierra*  I'wr.  Co.  ix  cxteiidiiig 
it»  traiiMiiiiHion  line  in  many  dircctioim  from  its  new  nubittation  in  San 
Jacinto.  The  principal  load  Hought  is  thai  of  pumpiiiK  for  irri|{alion.  A 
larKe  niiiiiber  of  motors,  trunsformerH  and  auxiliary  apparatus  will  be  in- 
stalled. 

SAN  LUIS  OIUSI'O,  (Al..— The  C.alinKa  Water  &  FI.  Co.  has  ap- 
plied for  a  franchise  to  build  an  electric  line  tliioiiKli  .San  Luis  (Jbiitpo 
County.      A.   C.    IJalcli   is  president. 

SANT.X  MtJNIC.A,  CAL. —  The  City  Council  has  authorized  the  nalc 
oi  a  franchise  for  an  aerial  trolley  line  on  Fremont  Avenue  from  Ocean 
.\  venue  to  Sawtclle. 

.SELMA,  CAL. — The  San  Joaiiuin  F^l.  &  Pwr.  C!o.  has  purchased  a  site 
oM  North  McCall  Avenue  on  which  it  will  install  an  auxiliary  pumping 
plant.  .\  deep  well  will  be  driven  and  an  electrically  driven  pump  in- 
stalled. 

TULARE,  CAL. — R.  II.  Beaver  is  conteniplaling  the  installation  of  an 
electric-pumping   plant  on  his  ranch  near  Tulare. 

TULARE,  CAL.— The  Big  Four  El.  Ry.  Co.  is  planning  to  build  an 
electric  railway  from  Tulare  to  Woodville,  thence  to  Poplar,  anrl  from 
there  to  Porterville.  A  branch  line  will  also  be  built  from  Tulare  to 
Visalia.    The  main  line  with  branch  will  be  about  34  miles  long. 

VISALIA,  CAL. — The  Mount  Whitney  Pwr.  Co.  has  started  work 
on  the  construction  of  a  new  substation  in  Visalia,  which  when  com- 
pleted, will  cost  about  $50,000  and  will  have  an  output  of  about  10,000-bp. 

WINEHAVEN,  CAL. — The  California  Wine  Assoc,  is  planning  to  en- 
large its  plant  at  Winehaven,  at  a  cost  of  about  $300,000.  The  work 
will  include  adding  another  story  to  the  concrete  fermenting  house  and 
additions  to  the  grape-crushing  plant.  Electricity  will  be  used  almost 
exclusively  in  operating  the  plant.  A  substation  has  been  erected  here 
by  the  Western  States  Gas  &  El.  Co.,  which  has  the  contract  to  supply 
the    power. 

FAIRFIELD,  CONN.— The  Selectmen  have  granted  the  Connecticut 
Co.  permission  to  extend  its  electric  railway  in  the  Stratfield  district. 

HARTFORD  CONN.— The  Hartford  El.  Lt.  Co.  has  awarded  the 
contract  for  the  erection  of  a  new  substation,  to  be  located  at  Laurel 
Street   and   Capitol   Avenue,   to   Theodore    B.    Newton   &   Son. 

NEW  HAVEN,  CONN.— The  New  York,  New  Haven  &  Hartford  R.R. 
Co.  is  planning  to  establish  an  electric  block  signal  system  between  Water- 
bury  and  Hartford  and  an  interlocking  plant  at  Hawleyville,  where  double 
tracking  is  to  be  carried  out. 

NEW  LONDON,  CONN.— Sealed  proposals  will  be  received  at  the 
office  of  the  United  States  Engineer,  New  London,  Conn.,  until  June  15 
for  turbine  generators,  condensers,  synchronous  converters  (or  motor 
generators)  and  voltage  regulator.  For  further  information  apply  to 
Captain   A.    E.   Waldron. 

WALLINGFORD,  CONN. — The  electrical  commissioners  have  con- 
tracted with  the  Fort  Wayne  Electric  Works,  Fort  Wayne,  Ind.,  for  a 
SOO-kw  turbine  engine  and  auxiliaries  for  the  municipal  electric-light  plant 

ELLAVILLE,  GA.- — The  city  has  awarded  the  contract  for  construc- 
tion of  the  municipal  electric-light  plant  to  the  Dysard  Constr.  Co., 
Atlanta,    Ga.     Contracts    for    machinery    have    also    been    placed. 

FORT  OGLETHORPE,  GA.— Sealed  proposals  will  be  received  by  Cap- 
tain Guy  Cushman,  constructing  quartermaster,  until  June  IS  for  the 
construction  of  an  electric-lighting  system  at  this  post.  Plans  and  specifi- 
cations may  be  obtained  upon  application  to  this  office. 

JESUP,  GA. — Bonds  to  the  amount  of  $35,000  have  been  voted  to 
complete  water-works  system  and  install  an  electric-light  plant.  Arthur 
Pew   is   engineer   for   water-works. 

MINIDOKA,  IDAHO. — The  Secretary  of  the  Interior  at  Wbshington, 
D.  C,  has  authorized  the  Reclamation  Service  to  proceed  with  the  con- 
struction of  the  pumping  plant,  distribution  system  and  transmission  line 
for  the  west  extension  of  the  Minidoka  project.  This  extension  will 
cover  an  area  of  2200  acres  lying  about  6  miles  northwest  of  Burley. 
Water  for  irrigation  will  be  pumped  by  power  generated  at  the  Minidoka 
dam.     The  cost  of  the  work  is  estimated  at  about  $72,500. 

NEW  MEADOWS,  ID.XHO.— Surveys  are  being  made  by  the  Cam- 
bridge, Indian  Valley  &  Eastern  Ry.  Co.  for  an  electric  railway  from 
Cambridge,  Idaho,  through  the  Indian  Valley,  to  cost  approximately  $240,- 
000.     L.   Highley  is  engineer  in  charge. 

ABINGDON^  ILL. — The  city  is  considering  the  question  of  installing 
an  electric-light  system  for  street  lighting. 

BUCKLEY,  ILL. — The  Village  Board  is  considering  the  installation  of 
a  municipal  electric-light  plant. 

CHAMP.MGN,  ILL. — Sealed  proposals  will  be  received  at  the  office 
of  Nat.  M.  Woodward,  city  clerk.  Champaign,  111.,  until  July  1  for  fur- 
nishing and  installing  an  electric  street-lighting  system  for  the  city  of , 
Champaign  in  accordance  with  plans  prepared  by  J.  R.  Cravath,  consulting 
engineer,  1160  Old  Colony  Building,  Chicago,  111.  The  work  is  divided- 
into  the  following  sections,  on  any  or  all  of  which  proposals  are  invited 
either  in  combination  or  separately,  or  both,  but  bidders  on  combinations 
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of  more  than  one  section  must  also  submit  bids  on  each  section  of  each 
combination  separately:  Section  1 — substation  building;  Section  2 — -sub- 
station electrical  equipment;  Section  3 — wires  and  cables;  Section  -r — ' 
lanii)-posts  for  underground  connections;  Section  S — tubular  steel  poles 
for  overhead  wires  and  lamps;  Section  6 — lamp  lixtures  and  brackets;  Sec- 
tion 7 — globes;  Section  8 — installation  of  system,  including  all  labor  and 
material  not  specified  in  Sections  1  to  7.  Plans  are  on  file  at  the  ofKce  of 
the  city  engineer,  Champaign,  III.,  and  at  the  office  of  T.  K.  Cravath,  con- 
sulting  engineer,    Old   Colony    Building,    Chicago,   111. 

DVNIGIIT,  ILL.— A  conimittee  has  been  appointed  by  the  Commercial 
Club  to  confer  with  the  Village  Board  relative  to  the  installation  of  an 
ornamental   lighting  system   for   East  and   West   Streets. 

FORRESTON,  ILL. — The  local  electric-light  plant  owned  by  George 
M.  Crombie  has  been  taken  over  by  the  Public  Service  Co.  of  Northern 
Illinois.  The  local  system  will  eventually  be  connected  with  the  lines  of 
the  Public   Service  Co.,   when  a  24-hour  service   will   be  established. 

H.XRRISBURG,  ILL.— The  Southern  Illinois  Ry.  &  Pwr.  Co.  has  ap- 
plied for  a  franchise  to  construct  and  operate  an  electric  railway  through 
certain   streets   of  the  city. 

OTTAWA,  ILL. — The  Chicago,  Ottawa  &  Peoria  Ry.  Co.  is  contem- 
plating the  erection  of  a  transmission  line  to  Starved  Rock,  the  park  re- 
cently acquired  by  the  State,  for  the  purpose  of  installing  a  lighting 
system. 

ROCK  ISL.'XND,  ILL.— Bids  will  be  received  until  June  14  for  one 
90-hp  variable-speed  motor  direct-connected  to  a  3,000,000-gal.,  16-iti.  cen- 
trifugal   pump   for   water-works. 

WYOMING,  ILL.— The  City  Council  has  granted  E.  B.  Hillman,  owner 
of  the  local  electric-light  plant,  a  20-year  franchise  to  operate  an  electric- 
light  plant  here.  The  company  has  purchasd  the  plant  at  Bradford  and  a 
transmission  line  will  be  erected  to  that  place,  which  will  also  furnish 
electricity  in  Castleton  and  to  farmers  along  the  line.  A  twin-unit  plant 
will  be  installed  and  new  boilers,  engines  and  dynamos  will  be  purchased. 
A  tentative  contract  has  been  made  for  lighting  the  streets  of  the  city. 

LAFAYETTE,  IND. — The  Esterline  Company  has  secured  the  con- 
tract for  the  electric-light  equipment  for  the  entire  output  of  the  Mitchell- 
Lewis   Motor   Co.,   Racine,   Wis.,   for  the  year   1913. 

MADISON,  IND.— The  Madison  Tel.  Co.  and  the  Jeflferson  Tel.  Co. 
have  beers  consolidated  under  the  name  of  the  Madison  Tel.  Co.  with  a 
capital  stock  of  $35,000.  The  new  company  will  make  extensive  improve- 
ments. The  directors  are:  E.  E.  Powell,  J.  W.  Tevis,  C.  S.  Powell, 
S.  J.  Bear  and  E.  E.   Sear. 

AMES,  lA. — The  citizens  have  voted  to  grant  the  Boone  El.  Co.  a 
franchise  to  operate  an  electric  system  here. 

DOW  CITY,  lA. — At  an  election  to  be  held  June  4  the  proposition  to 
issue  bonds  for  the  installation  of  an  electric  light  and  power  plant  will 
be  submitted  to  the  voters. 

FONTANELLE,  lA. — The  Council  is  considering  the  question  of  in- 
stalling  an    electric-light   system    here. 

FORT  DODGE,  lA.— The  Fort  Dodge  Lt.  &  Pwr.  Co.  has  applied  to 
the  City  Council  for  a  franchise  to  install  and  operate  a  central  steam- 
heating  plant  here. 

HOPKINTON,  lA. — The  proposition  to  grant  an  electric-light  fran- 
chise to   W.   A.   Milroy  will  be  submitted  to  the  voters  on  June   7. 

IT).\  GROVE,  lA. — The  installation  of  electroliers  on  Main  Street  is 
contemplated.     The  cost  is  estimated  at  about  $3,000. 

M.ADRID,  I  A.- — An  election  will  soon  be  held  to  vote  on  the  propo- 
sition to  extend  the  franchise  of  the  Madrid  El.  Lt.  &  Pwr.  Co.  for  a 
period  of  2.S  years.  If  granted  the  extension,  the  company  promises  to 
make    extensive    improvements    to    its    system. 

SHELLSBURG,  lA. — .The  installation  of  an  electric-light  system  is 
under  consideration  by  the  Council.  It  is  proposed  to  operate  an  electric 
plant  in  connection  with  the  water-works  pumping  station. 

WOODBINE,  lA. — Investigations  are  being  made  by  E.  A.  Bullock, 
president  of  the  Missouri  Valley  El.  Lt.  Co.,  with  a  view  of  supplying 
electricity  here,  the  service  to  be  supplied  from  the  plant  at  Missouri 
Valley. 

KANSAS  CITY,  KAN. — Petitions  have  been  filed  with  the  city  commis- 
sioners for  the  installation  of  ornamental  street  lamps  in  the  business 
section  of  the  city.  It  is  proposed  to  erect  standards,  carrying  five-lamp 
clusters,  to  be  paid  for  by  the  business  men  and  property  holders. 

OSBORNE,  KAN. — The  City  Council  has  purchased  the  local  electric- 
light  plant  owned  by  F.  S.  Laman,  to  be  owned  and  operated  by  the 
municipality.     J.   H.   Meiers  will   have  charge  of  the  plant. 

CADIZ,  KY. — The  installation  of  an  electric-light  plant  in  Cadiz  is 
under  consideration.  A.  P.  White  &  Co.  and  Alexander  Brothers,  of  this 
city,  are  interested  in  the  project. 

GREENSBURG,  KY.— The  Town  Trustees  have  decided  to  advertise 
for  bids  for  a  franchise  to  construct  and  operate  an  electric-light  plant 
in  Grecnsburg. 

MORG.WTOWN,  KY. — Plans  are  being  considered  by  the  Eberman 
Water  Works  for  tlie  construction  of  an  electric-light  plant  in  connec- 
tion  with    its    Evstein. 

PADUCAII,  KV.— The  City  Council  and  the  Board  of  Trade  are  con- 
sidering the  question  of  itistalling  an  ornamental  street-lighting  system 
here. 


ST.  ELMO,  LA. — The  installation  of  an  electric-light  plant  is  con- 
templated by  the  Bayou  Cane  Land  Co.  I.  P.  Brady,  Machea  Building, 
New  Orleans,  is  president.     St.    Elmo   has  not  a  post   office. 

ANNAPOLIS,  MD. — A  complete  electric-lighting  and  healing  plant 
will    be    installed    at    St.    John's    College.     Thomas    Fell    is    president. 

BALTIMORE,  MD. — The  American  Can  Co.  is  planning  to  build  a 
factory  on  Luzerne  .Avenue  between  Hudson  and  Boston  Streets.  The 
plant  will  be  equipped  for  electrical  operation. 

BALTI.MORE,  Ml).-  Plans  are  being  prepared  by  C.  L.  Reeder. 
Equitab'e  Building,  Baltimore,  for  the  construction  of  a  new  power  house 
in  connection  with  the  Johns  Hopkins  Univeisity.    Ira  Kemsen  is  president. 

C.AM  [{RIDGE,  MD. — The  New  York  syndicate,  represented  by  Galban 
&  Co.,  New  York,  which  recently  purchased  the  properties  of  the  Cam- 
bridge Gas  &  El.  Co.,  contemplates  an  issue  of  $100,000  in  bonds  and 
$100,000  in  capital  stock.  Various  improvements  are  contemplated,  in- 
cluding extension  to  the  electric-lighting  system. 

FORT  HOWARD,  MD.— Sealed  bids  will  be  received  by  Lieut.  T.  A. 
Ferry,  constructing  quartermaster,  until  June  17,  for  sinking  a  10-in. 
tubular  deep  well,  for  addition  to  power  house  and  for  furnishing  and 
installing   two    boilers   and    accessories   in    power    plant   at    this    post. 

PERRVVILLE,  MD.— The  Philadelphia,  Baltimore  &  Washington  R.R. 
Co.  is  planning  to  erect  a  power  plant  for  automatic  signal  service.  The 
work  will  be  done  by  the  company.  J.  C.  .Auten,  Wilmington,  Del.,  is 
division   engineer. 

RISING  SUN,  MD. — The  Town  Commissioners  have  awarded  the 
contract  for  installing  a  water  and  light  plant  to  H.  T.   Dowling. 

SECURITY,  MD.— The  Frederick  &  Hagerstown  Pwr.  Co.,  which  is 
building  a  large  power  plant  in  Security,  is  contemplating  extending  its 
transmission  lines  to  Pen-Mar  and  along  the  Blue  Ridge  Mountain  from 
Edgemont  to  Highfield  to  supply  electricity  for  lighting  the  hotels,  pri- 
vate residences,  etc.,  in  that  territory. 

FRANKLIN,  MASS.— The  Union  El.  Lt.  Co.  has  petitioned  the  Gas 
and  Electric  Light  Commission  for  permission  to  issue  additional  capital 
stock  to  the  amount  of  $73,800  to  meet  the  cost  of  improvements  to  its 
system. 

GREAT  BARRINGTON,  MASS.— The  Great  Harrington  El.  Lt.  Co.  is 
planning  to  extend  its  transmission  lines  to  North  Egremont  and  Baldwin 
Hill.  The  company  offers  to  extend  the  line  to  Sheffield  if  sufficient  busi- 
ness is  guaranteed  to  warrant  the  expenditure. 

STOCKBRIDGE,  MASS. — Preparations  are  being  made  by  the  Stock- 
bridge  Ltg.  Co.  to  extend  its  lines  to  Lee  and  Lenox.  When  completed  a 
24-hour  service  will  be  established  in  these  towns. 

WEBSTER,  MASS. — If  satisfactory  arrangements  can  be  made  with 
the  Webster  &  Southbridge  Gas  &  El.  Co.,  the  present  street-lighting 
system   will   be   discarded   and   tungsten    lamps   installed. 

SAGINAW,  MICH. — Improvements  to  the  street-lighting  system  are 
under  consideration  by  the  Mayor  and  City  Council. 

HARMONY,  MINN. — The  local  mill  company  has  submitted  a  propo- 
sition to  the  Village  Council  asking  for  a  franchise  to  install  and  operate 
an   electric-light  system  here. 

JACKSON,  MINN. — Bids  will  be  received  by  the  village  clerk  until 
June  11  for  furnishing  and  installing  one  80-hp  engine  direct-connected 
to  a  75-kw,  2300-volt,  three-phase,  60-cycle  generator  with  belted  exciter 
and  switchboard  and  feed  panels.  Plans  and  specifications  may  be  seen 
at  the  office  of  the  village  clerk,  Jackson,  and  at  the  office  of  Earle  D. 
Jackson,    consulting  engineer,    St.    Paul,   Minn. 

MINNEAPOLIS,  MINN. — Arrangements  have  been  made  by  the  Con- 
sumers' Pwr.  Co.  of  Minnesota  to  acquire  the  controlling  interest  in  the 
Minneapolis  General  El.  Co.  It  is  proposed  to  connect  the  steam  and 
hydroelectric  stations  of  the  Minneapolis  General  El.  Co.  with  the  steam 
and  water-power  stations  of  the  Consumers'  Pwr.  Co.,  which  will  enable 
the  company  to  supply  a  present  available  market  and  will  also  result  in 
closing   down   of   the   steam-power   plants   for   large   portions   of   each   year. 

OCEAN  SPRINGS,  MISS.— The  City  Council  has  granted  an  electric- 
light  franchise  to  H.  F.  Russell  and  L.  A.  Lundy.  Electrical  service  is 
now    furnished   by   the   Gulfport   &   Mississippi    Coast   Trac.    Co. 

BOLIVAR,  MO. — The  contract  for  extensions  to  the  municipal  electric- 
light  plant  and  water-works  system  has  been  awarded  to  the  Commercial 
Constr.  Co.,  Kansas  City,  Mo.  Rollins  &  Westover,  Kansas  City,  Mo.,  are 
consulting  engineers. 

EDINA,  MO.— M.  C.  Hunter,  of  Holton,  Kan.,  is  reported  to  have 
purchased    the    local    electric-light    and    ice    plant. 

JOPLIN,  MO. — The  Cedric  Mining  Co.  is  planning  to  install  an 
electric  plant  to  operate  its  concentrating  mill  located  on  the  Matlese 
lease  of  the  Falls  City,  Lead  &  Zinc  Co.'s  tract,  west  of  Joplin.  William 
Von    Berries,    Joplin,    is    interested. 

SEDALIA,  MO.— The  property  of  the  Sedalia  Ry.  &  Lt.  Co.  will  be 
sold  at  receiver's  sale  on  June  7.  The  company  will  be  reorganized  and 
operated  by  Henry   L.   Doherty  &  Co.,  New  York. 

POLSON,  MONT.— The  Flathead  Pwr.  &  Trac.  Co.  is  planning  to 
extend  its  system  from  Kalispel  to  Calgary,  via  Gateway  at  the  inter- 
national boundary,  thence  up  the  Elk  River  to  the  Kananaskis  River  and 
.from   there  down  the  v.illey   of  the    Kananaskis  River  to   Calgary. 

RONAN.  MONT.— The  Northern  Idaho  &  Montana  Pwr.  Co.,  Kalispell, 
is   contemplating   an   extension    of   its   high-tension    transmission    line    from 
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ItiK  I'ork  to  Poison,  and  thencr  to  Uoiian,  ■  dixtuncc  ul   12  niilrH,  to  mi|> 
ply  electricity   for   lamps  uiul  motors   in   that  district. 

LEAD,  NF.n. — The  Nebraska  Tel.  Co.  will  make  extensive  improve- 
ments and  extensions  (n  its  .system  in  the  lilack  llilli  district,  to  cost 
iil»nit    $50,000. 

TONOPAH,  NEV. — The  Monarch-Pittsburgh  Extension  Mining  Co.  is 
(ilannins  to  in.stall  a  50-hp  electric  hoist  and  a  compressor  plant. 

ALI.ENIIl'KST.  N.  J. — Work  lias  begun  on  the  construction  of  the 
.iddition  to  the  power  station  of  the  Atlantic  Coast  El.  Lt.  Co.  The 
addition   will   provide   space   for  a    lOOOkw   K<'nerator. 

ATLANTIC  CITY.  N.  j.— The  Hoard  of  Public  Utility  Commis- 
sioners has  approved  of  the  application  of  the  Atlantic  City  El.  Co.  for 
permission  to  issue  $370,000,  the  proceeds  to  be  used  for  extensions 
and    improvements    to    its   system. 

NEVV.XRK,  N.  J.— Bids  will  be  received  by  the  commitlce  on  buildings 
of  the  Common  Council  of  the  city  of  Newark  until  June  21  for  the  con- 
struction of  the  new  almshouse,  to  be  located  at  Ivy  Hill,  South  Orange 
Township,  according  to  plans  and  specifications  prepared  by  J.  O'Rourke 
\-  Sons,  architects,  and  George  W.  Knight,  engineer.  Proposals  will  be 
received  for  the  entire  work  and  separate  proposals  will  be  received  for 
ihe  following  work:  (1)  mason  work;  (2)  reinforced  concrete;  (3)  stone- 
work: (-1)  steel  work;  (5)  carpenter  work;  (6)  painting;  (7)  plumbing 
work:  (8)  roQjiBg;  (9)  shect-inetal  work;  (10)  heating,  ventilating,  power, 
etc.:  (11)  spe^l  apparatus  for  heating  system;  (12)  electric  work.  Plans 
and  specitio^flons  may  be  examined  at  the  office  of  the  architect,  Essex 
Building,  Clinton  Street,  Newark.  Frederick  S.  Fischer  is  chairman  of 
the  committee. 

NEWTON,  N.  J.— F.  O.  Runyon,  of  Runyon  &  Carey,  electrical  en- 
gineers, Newark,  engaged  by  the  town  to  make  investigations  in  regard 
to  the  installation  of  a  municipal  electric  plant,  has  recommended  the 
city  to  install  its  own  plant.  Plans  have  been  submitted  for  the  pro- 
posed  plant   providing  for   63   arc   lamps  and   108  incandescent  lamps. 

.'VDAMS,  N.  Y. — Arrangements  are  being  made  by  the  Adams  El.  Lt. 
Co.  for  the  erection  of  a  transmission  line  to  connect  with  the  lines 
of  the  Watertown  Lt.  &  Pwr.  Co.  As  soon  as  the  line  is  completed 
a    24-hour   service    will   be   established. 

BUFFALO,  N.  Y. — The  Fedders  Mfg.  Co.  is  planning  to  build  an 
addition   to   its   power   plant   on   Tonawanda    Street   and   West   Avenue. 

BUFF.\LO,  N.  Y. — Plans  have  been  prepared  by  the  Buffalo  General 
El.  Co.  for  the  construction  of  a  new  power  house  to  be  erected  at  117 
Swan  Street,  to  cost  approximately  $25,000. 

BUFFALO,  N.  Y. — Plans  are  being  considered  by  the  municipalities 
of  the  Niagara  frontier  for  building  a  trunk  sewer  between  Buffalo  and 
I.ewiston  to  take  care  of  the  sewage  of  the  Niagara  frontier  cities  and 
prevent  the  pollution  of  the  Niagara  River  and  Lake  Ontario,  and  also 
to  utilize  the  flow  of  the  underground  tunnel  to  generate  electricity.  It 
is  estimated  that  from  250,000  hp  to  500,000  hp  could  be  developed.  A 
joint  commission  consisting  of  representatives  of  all  the  cities  is  to  be 
formed  to  prepare  plans  to  be  placed  before  the  New  York  State  Con- 
servation   Commission. 

CALDWELL,  N.  Y. — Application  has  been  made  to  the  Public  Service 
Commission,  Second  District,  by  Charles  S.  Wood  for  authority  to  exer- 
cise a  franchise  granted  by  the  town  of  Caldwell  for  the  construction  of 
a  distributing  system  to  supply  electricity  in  this  town.  It  is  proposed 
to  purchase  energy  from  the  Adirondack  El.  Pwr.  Co.,  which  now  supplies 
electricity  in  the  village  of  Lake  George.  The  purpose  of  the  proposed 
system  is  to  supply  a  number  of  residences  along  Lake  George  with  elec- 
tricity for  lamps  and  motors.     Caldwell  has  not  a  post  office. 

CATSKILL,  N.  Y. — The  Public  Service  Commission  has  granted  the 
Catskill  Trac.  Co.  permission  to  extend  its  railway  from  Leeds  to  Cairo, 
a  distance   of  about  6  miles.     Herman   C.   Cowen   is   president. 

CLAYVILLE,  N.  Y. — At  an  election  held  May  16  the  citizens  voted 
to  establish  a  lighting  district.  The  contract  for  street  lighting  was 
awarded  to  the  Utica  Gas  &  El.  Co.,  Utica,  for  a  period  of  five  years, 
to  cost  $900  per  year. 

COHOCTON,  N.  Y. — The  Public  Service  Commission  has  granted  the 
Wayne  Pwr.  Co.,  Sodus,  permission  to  furnish  electricity  in  this  village 
for  lamps,  heat  and  motors.  Contract  for  construction  of  plant  and 
installation  of  equipment  has  been  awarded  to  H.  H.  Simmons,  Webster. 

CORNING,  N.  Y. — The  Corning  &  Painted  Post  Street  Ry.  Co.  is 
contemplating  an   extension   of  its  system  to   North   Corning. 

LINDENHURST,  N.  Y. — Steps  have  been  taken  by  the  Lindenhurst 
Board  of  Trade  toward  the  establishment  of  a  lighting  district. 

LONG  ISL.\ND  CITY,  N.  Y. — Bids  will  be  received  by  Maurice  E. 
Connolly,  president  of  the  borough  of  Queens,  Borough  Hall,  Long 
Island  City,  until  June  5,  for  furnishing  and  installing  electric  equip- 
ment for  town  hall.  Flushing.  Plans  and  specifications  may  be  seen  and 
blank  form  of  contract  and  specifications  may  be  obtained  at  the  office 
of  the  president. 

NEW  YORK,  N.  Y. — Sealed  bids  will  be  received  by  Joseph  Johnson, 
fire  commissioner,  headquarters  of  Fire  Department,  157  East  Sixty- 
seventh  Street,  New  York,  until  June  10  for  furnishing  supplies  for  the 
Fire  Alarm  Telegraph  Bureau.  Blank  forms  and  further  information  may 
be   obtained   at   the   above   office. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  C.  B.  J.  Snyder,  super- 
intendent of  school  buildings.  Department  of  Education,  corner  Park  Ave- 
nue and  Fifty-ninth  Street,  New  York,  until  June   10  for  additions  to  the 


eircliic  e<|uipmcnt  in  public  school*  14,  30,  4S,  77,  141  and  ISl,  borough 
(if  Manliatlun;  also  for  initulling  electric  equi|>ineni  in  the  additiouH  to 
and  nlteratioiiH  in  Public  School  78.  Separate  proposnU  iiiiDii  be  submitted 
for  each  nchool.  lllank  forms,  plun»  and  iprcifications  iiiay  br  olitaineil 
at  the  oflicc   of  the   superintendent. 

NORTH  COHOCTON,  N.  Y.— The  Public  Service  CommisMon,  Second 
District,  has  granted  the  Wayne  Pwr.  Co.  permissiun  to  cxcrci«e  franchises 
for  furnishing  cicctriiily  for  lamps,  heat  and  motors  in  the  towns  of 
Coliocton  and  Avoca  and  the  villages  of  North  Cohocton   aiirl   .\tlaiita. 

NYACK,  N.  Y.— The  Tenny  Syndicate,  of  which  Samuel  A.  York, 
Herbert  C.  Warren  and  Edward  M.  Bradley,  of  New  Haven,  arc  directors, 
has  purchased  the  property  of  the  Rockland  Lt.  &  Pwr.  Co.  and  the 
Rockland  El.  Co  of  Rockland  County,  New  York,  and  the  RocMand  El. 
Co.  of  Bergen  County,  New  Jersey.  'I'hc  three  companies  will  be 
merged  into  one  company  and  considerable  development  work  will  be 
done. 

OLE.AN,  N.  Y. — The  contract  for  the  construction  of  the  new  power 
house  for  the  Olean  El.  Lt.  &  Pwr.  Co.  has  been  awarded  to  Dean  & 
Havens,  of  Olean.      The  plant  when/  completed  will  cost  about  $250,000. 

SCHENECTADY,  N.  Y.— The  Schenectady  Ry.  Co.  has  petitioned  the 
Public  Service  Commission  for  approval  of  franchises  recently  granted 
the  company  for  extensions  in  Schenectady  which  will  involve  an  ex- 
penditure of  about  $81,000. 

UTICA,  N.  Y. — Riglit-of-way  has  been  secured  by  the  Sauquoit  Valley 
Ry.  Co.  for  its  electric  railway  between  New  Hartford  and  Clayville,  via 
Washington  Mills,  Chadwicks  and  Sauquoit.  .\lbert  P.  Beaton,  New 
Hartford,    is   interested. 

CLYDE,  N.  C. — The  Canton  El.  &  Tel.  Co.  has  been  granted  a  fran- 
chise  to  construct  and   operate   an   electric-light  system   here. 

SALISBURY,  N.  C— The  Southern  Pwr.  Co.  has  applied  to  the  City 
Council    for   a   franchise   to   do   business   m    Salisbury. 

NEW  ROCKFORD,  N.  D.— Sealed  proposals  will  be  received  at  the 
office  of  the  county  auditor  until  June  10  for  the  construction  of  an 
electric-light  plant.     The  cost  of  the  plant  is  estimated  at  $15,000. 

UNDERWOOD,  N.  D.— Bonds  to  the  amount  of  $8000  have  been 
voted  for  the  installation  of  an  electric-light  plant  in  Underwood. 

BELLEVUE,  OHIO. — The  City  Council  is  making  investigations  as 
to    the    advisability    of   installing   a   municipal   electric-light    plant. 

FOSTORIA,  OHIO.— Application  has  been  made  to  the  City  Council 
by   E.   O.    Cross   for  a   SO-year   electric-light   franchise   in    Fostoria. 

MASSILLON,  OHIO.— The  Massillon  El.  &  Gas  Co.  is  contemplating 
the  installation  of  ornamental  lamp  standards  for  electric  or  gas  lamps, 
to   cost  about   $14,000,   bids   for   which   will   soon  be   called   for. 

SALTILLO,  OHIO.— The  power  plant  of  the  Sahillo  Coal  Co.  was 
recently    destroyed    by    fire,    causing   a    loss    of   about   $10,000. 

SPRINGFIELD,  OHIO.— The  Springfield  Lt.,  Ht.  &  Pwr.  Co.  has 
been  instructed  by  Service  Director  Edward  Schaefer  to  erect  55  addi- 
tional arc  lamps  at  different  street  intersections. 

WEST  MILTON,  OHIO. — The  County  Commissioners  have  granted 
L.  A.  Pearson,  owner  of  the  local  electric-light  plant,  a  20-year  franchise 
to  erect  transmission  lines  along  the  county  roads  for  the  purpose  of 
supplying   electricity   to   the   villages   of   Georgetown   and   Laura. 

McLOUD,  OKLA. — A  contract  has  been  placed  by  Samuel  Elzo  with 
the  International  Harvester  Co.  for  the  installation  of  an  electric-light 
plant  here. 

TULSA,  OKLA.— The  Sands  Springs  Lt.,  Pwr.  &  Ht.  Co.  will  soon 
apply  to  the  city  commissioners  for  a  franchise  to  supply  electricity  to 
Tulsa.     Charles  Page  is  interested  in  the  company. 

TULSA,  OKLA. — The  city  commissioners  have  awarded  the  contract 
for  furnishing  power  to  operate  the  centrifugal  pumps  that  will  be  used 
in  the  wells  now  being  drilled  near  the  main  pumping  station  to  the  Tulsa 
Corporation. 

EUGENE,  ORE. — The  Portland,  Eugene  &  Eastern  Ry.  Co.  is  reported 
to  have  secured  all  the  right-of-way  between  Eugene  and  Monroe  for  its 
proposed  railway.  It  is  understood  that  work  will  soon  begin  on  con- 
struction of  the  road.     A.   L.   W^atson  is  local  superintendent. 

HOOD  RIVER,  ORE.— The  Hydro-Electric  Lt.  Co.,  it  is  reported, 
will  soon  begin  work  on  the  extension  of  its  transmission  line  from 
Hood  River  to  The  Dalles,  a  distance  of  about  24  miles. 

BRISTOL,  PA.— The  capital  stock  of  the  Morrisville,  El.  Lt.  &  Pwr. 
Co.  has  been  increased  from  $5,000  to  $150,000. 

BRISTOL,  PA.— The  Newtown  &  Wakefield  El.  Lt.  &  Pwr.  Co.  has 
increased  its  capital  stock  from  $5,000  to  $100,000. 

CHESTER,  PA. — Extensive  improvements  are  being  made  to  the 
plant  of  the  Beacon  Lt.  Co.  which  will  double  the  output  of  the  plant. 
The  new  equipment  consists  of  a  new  5000-kw  Curtiss  turbine  and  four 
1000-hp  water  Edge  Moor  boilers.  The  company  is  also  planning  to 
erect  an  overhead  coal  conveyer  from  the  new  dock  to  the  Second  Street 
plant.     A.    R.    Granger   is   vice-president   and   general   manager. 

HARRISBURG,  PA. — The  Board  of  Park  Commissioners  has  awarded 
the  Harrisburg  Lt.,  Ht.  &  Pwr.  Co.  a  contract  for  furnishing  and 
installing  109  lamps  for  Reservoir  Park  and  River  Park,  all  wires  to 
be    placed    in    underground    conduits. 

HAUTO,  PA. — The  General  El.  Co.  will  furnish  the  machinery  for 
the  large  central  power  plant  of  the  Lehigh  Navigation  El.   Co.  in  Hauto. 
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The  eciuipinent  will  include  Curtis  lurliine  generators  witli  a  rating  of 
about  30,000  hp.  The  power  house  will  provide  for  an  ultimate  installa- 
tion of  40,000  hp.  The  company  will  furnish  electricity  to  the  slate 
and  cement  industries  of  Lehigh  and  Northampton  Counties  and  to 
other    manufacturing    plants    in    this   territory. 

HUGIIKSTOWN,  PA. — The  Borough  Council  has  granted  the  Hughes- 
town  El.  Lt.  Co.  a  franchise  to  install  an  electric-light  plant  in  Hughes- 
town. 

LANCASTER,  PA. — The  merger  ol  the  Paradise  Township,  Christiana, 
Atglen,  Western  Chester,  Salisbury  Township,  Sadsbury  Township  and 
Leacock  Township  electric  companies  into  the  Christiana  Suburban  El. 
Co.  has  been  approved  by  the  Governor.  The  company  is  capitalized  at 
535,000.     W.  W.  Griest,  Lancaster,  is  president. 

PHH,ADELPinA,  PA.— Right-of-way  and  franchises  have  been  se- 
cured by  the  Philadelphia  &  West  Chester  Trac.  Co.  for  the  extension 
of  its  railway  from   Drexel   Hill  to  Media,   a  distance  of  6  miles. 

PITTSBURGH,  PA.— The  Duqucsne  Lt.  Co.  has  purchased  from 
John  S.,  Henry  C.  and  Howard  Phipps,  the  Phipps  power  plant  equip- 
ment installed  in  the  ten-story  building  in  Duquesne  Way,  near  Si.xth 
Street.  The  contract  involves  not  only  the  machinery,  but  the  contracts 
held  by  the  Phipps  interests  for  supplying  electricity  for  lamps  and 
motors  to  theaters,   stores  and   large   buildings   in   that  section   of   the  city. 

SH.ARON,  PA. — The  Republic  Construction  Co.,  a  subsidiary  of  the 
Republic  Ry.  &  Lt.  Co.,  controlling  the  lighting  and  electric  plant  and 
street  railways  in  this  section,  has  been  authorized  to  increase  its  capital 
stock  from  $1,000  to  $2,000,000.  The  company  contemplates  important 
improvements    to    its    properties. 

WERNERSVILLE,  PA.— The  Galen  Mountain  Co.  has  awarded  the 
contract   for  construction  of  a   large   power   plant  to   L.    E.    Ruth. 

WEST  CHESTER,  PA. — Claiming  that  the  7-mile  loop  connecting  the 
power  house  at  Tweed's  Mill,  near  Newark,  Del.,  with  the  villages  of 
New  London  and  Kemblesville,  Chester  County  .which  has  been  sup- 
plying electricity  for  five  years,  has  been  operated  at  a  loss,  the  com- 
pany has  decided  to  discontinue  the  service  and  dismantle  the  line. 

WILLIAMSPORT,  l'.\.— The  Williamsport  Passenger  Ry.  Co.  is 
planning   to   extend   its    railway    to    Duboistown    in   the   near   future. 

WESTERLY,  R.  L— The  Westerly  &  Connecticut  Ry.  Co.  contem- 
plates the  construction  of  a  new  substation  at  Pleasant  View  Beach, 
Westerly.      R.     W.    Perkins,     Norwich,    is    general    manager. 

FLORENCE,  S.  C— The  City  Council  has  granted  the  Florence,  El.  & 
Util.  Co.  a  new  franchise.  The  company  is  planning  to  enlarge  its  powe- 
plant. 

r,OCI<H.ART,  S.  C. — The  Lockhart  Mills  contemplate  a  water-power 
development  on  the  upper  shoals  of  liroed  River.  It  is  proposed  to  build 
a   16-ft.  dam.      I.   W.  Jones,  Milton,  X.  H.,  is  engineer  in  charge. 

SPARTANBURG,  S.  C— It  is  reported  that  the  properties  of  the  El. 
Pwr.  &  Mfg.  Co.,  which  include  the  electric-light  and  gas  plants  and  dis- 
tributing systems  of  Spartanburg,  the  local  street  railway  and  the  Gaston 
Shoals  hydroelectric  development,  where  electricity  is  generated  for  trans- 
mission to  Gaffney  and  other  South  Carolina  cities,  have  been  purchased 
by  A.  B.  Leach  &  Co.,  New  York,  for  $2,000,000.  Plans  arc  said  to  be 
under  consideration  for  reorganizing  the  Spartanburg  company  and  ar- 
ranging a  new  capitalization  that  will  include  $1,250,000  in  bonds  for 
general   improvements. 

SIOUX  F.M.I.S,  S.  I),— Steps  have  been  taken  by  the  Sioux  Falls 
Lt.  &  Pwr.  C"o.  for  the  i  onstruction  of  a  steam-power  plant,  to  cost 
about    $200,000. 

CHATT.VNOOGA,  TEXN. — The  city  commissioners  have  engaged  G.  M. 
Gest,  New  York,  N.  Y.,  to  prepare  estimates  of  the  cost  of  establishing 
a  conduit  system  for  placing  wires  underground  in  the  business  section  of 
the  city. 

KNOXVILLE.  TENX. — The  Tennessee  Pwr.  Co.  is  now  clearing 
ground  for  the  construction  of  a  20.000-hp  hydroelectric  power  plant 
about  15  miles  above  Parksville,  and  about  78  miles  from  Knoxville,  on 
the  Ocoee  River.  -X  complete  survey  of  the  Cumberland  Falls  above 
Williamsburg,  Ky.,  has  been  made,  where  the  company  will  probably 
erect    another    plant. 

LEXINGTON,  TENN.— The  City  Council  has  awarded  the  contract 
for  construction  of  an  electric-light  plant  and  water-works  system  to  Z. 
Ward,  Little  Rock,  .'Vrk.,  for  $50,000.  The  electric  plant  will  have  an 
output  of  125  kw.  R.  C.  TTuston,  Exchange  Building,  Memphis,  Tenn., 
is  engineer. 

AUSTIN,  TEX.— The  (  ity  Pwr.  Co.,  Hartford,  Conn.,  which  obtained 
the  franchise  to  reconstruct  the  large  dam  across  the  Colorado  River, 
install  a  hydroelectric  plant  and  to  maintain  and  operate  the  same  for 
a  period  of  30  years,  has  awarded  the  contract  for  construction  work 
to  the  William  P.  Carmichael  Co.,  of  St.  Louis.  The  cost  of  the 
entire  plant  is  to  be  $1,500,000,  to  be  paid  in   50  semi-annual   instalments. 

KERRVILLE,  TEX. — The  local  electric-light  plant  and  ice  factory, 
owned  by  G.    .\.   Maurer,  has  been  purchased  by  T.   Holdsworth. 

ROCKWALL,  TEX.— The  Rockwall  Tel.  Co.  is  planning  to  install  a 
telephone   system,   at  a  cost   of   $15,000. 

MANCHESTER,  VA.— The  Manchester  Lt.,  lit.  &  Pwr.  Co.  has  sub- 
mitted a  proposition  to  the  City  Council  offering  to  sell  its  plant  to 
the   city    for   $25,000.     The   city,    it   is   said,   considers   the   price   excessive. 


KP11R.\T.\,  WASH. — Martin  Kramer  has  petitioned  the  City  Council 
for   a   franchise   to   install   and   operate   an   electric  light   and    power   plant. 

WENATCHEE,  WASH.— The  Wenatchee  Valley  Gas  &  El.  Co.  has 
placed  orders  for  material  for  a  transmission  line  to  be  erected  on  the 
east  side  of  the  Columbia  River  to  furnish  electrical  service  to  consumer^ 
in  that  district. 

EAU  CLAIRE,  WIS. — Arrangements  are  being  made  by  the  Chippewa 
Valley  El.  Lt.  &  Pwr.  Co.  for  the  installation  of  a  new  lighting  system 
and  additional  power  to  be  furnished  at  the  Rutledge  Home  for  the  .\ged. 
Three  extra  wires  will  be  required  to  furnish  the  additional  current 
necessary  for  operating  elevators,  lighting  and  other  purposes  in  the  new 
building. 

MADISON,  WIS.— The  Chicago  &  Wisconsin  Valley  R.  R.  Co.  will 
begin  work  on  construction  of  the  proposed  railway  around  Lake  .Monora 
about  June  1. 

MILWAUKEE,  WIS. — The  Board  of  County  Supervisors  has  decided 
to  adopt  recommendations  for  63  bronze  lamp  standards  for  the  new 
Grand  Avenue  Viaduct,  to  cost  $20,000.  The  standards  will  be  furnished 
by  the   Wisconsin  Iron  &  Wire   Works. 

COWLEY,  WYO. ^Application  has  been  made  to  the  Town  Council  by 
A.  W.  Ditto,  Gillette,  for  a  franchise  to  install  and  operate  an  electric- 
light  plant  here. 

MEDICINE  HAT,  ALTA.,  CAN.— A  proposition  has  been  submitted 
to  the  city  by  John  McNeely,  of  the  Medicine  Hat  Milling  Co.,  offering 
to  purchase  200  hp  of  electrical  energy  from  the  city  electric  plant,  for 
which  he  is  willing  to  pay  $20  per  hp,  or  as  an  alternative  he  will  build 
a  500-hp  generating  plant  and  sell  the  city  300  hp  at  $18  per  hp.  .\t  pres- 
ent the  municipal   plant  can   supply  only   a  limited  amount. 

GRAND  FORKS,  B.  C,  CAN.— Plans  have  been  approved  by  the 
directors  of  the  Granby  Consol.  Mining  Co.  for  the  construction  of  a 
2000-ton  smelter  at  Hidden  Creek.  The  company  has  appropriated 
$500,000  for  the  work  planned  for  the  rest  of  the  year,  which  includes 
further  mine  development,  a  railroad  connecting  the  docks,  power  plant, 
smelter  and  mine  and  dock  construction. 

NEW  WESTMINSTER,  B.  C,  CAN.— The  Western  Canada  Pwr.  Co. 
will  begin  the  survey  of  its  proposed  electric  line  from  Vancouver  to 
the   Mission   tram   line. 

VICTORIA,  B.  C,  CAN.— The  British  Columbia  El.  Ry.  Co.  has  de- 
cided to  install  another  unit  at  its  Jordan  River  plant,  work  on  which 
will  begin  immediately.  The  proposed  addition  will  cost  about  $500,000 
and  will  double  the  output  of  the  plant.     A.  T.  Goward  is  local  manager. 

BEAVERTON,  ONT.,  CAN.— The  Municipal  Council  has  petitioned 
the  Hydro-Electric  Commission  to  supply  this  municipality  with  hydro- 
electric power. 

BERLIN,  ONT.,  CAN. — The  Berlin  Light  Commissioners  are  asking 
the  Town  Council  to  submit  a  by-law  to  the  ratepayers  to  appropriate 
$17,000  for  the  purchase  of  two  cars  and  to  build  a  new  carhouse. 

CALEDONIA,  ONT.,  CAN.— The  Village  Council  has  passed  a  by-law 
providing  for  funds  for  installing  a  distributing  system  for  electricity 
to  be  secured  from  the  Hydro-Electric  Power  Commission,  which  will  be 
submitted    to    the    vote    of    the    ratepayers. 

LETHBRIDGE,  ONT.,  CAN.— The  ratepayers  have  voted  in  favor  of 
by-laws  appropriating  $303,000  for  public  improvements,  of  which  $40,000 
is  for  extensions  to  the  municipal  electric-light  plant  and  $10,000  for  street 
railway  extensions. 

ORAXGEVILLE,  ONT.,  CAN.— The  property  of  the  Dufferin  Lt.  * 
Pwr.  Co.  was  purchased  at  public  sale  by  J.  M.  Kilbourn,  Owen  Sound, 
for  $46,000.  The  plant  supplies  electricity  in  Orangeville,  Shelburne 
and   Hornings   Mills. 

PORCUPIXE,  ONT.,  CAN.— Negotiations  are  under  way  to  con 
solidate  the  Porcupine  Pwr.  Co.,  with  a  generating  station  at  Sandy  Falls 
and  the  Waiwaiten  Falls  Pwr.  Co.,  recently  taken  over  by  the  Mc- 
Gibbon    syndicate. 

ST.  THOM.\S,  ONT.,  CAN.— Anangemcmts  have  been  made  whereby 
the  London  &  Lake  Erie  Ry.  &  Trans.  Co.  will  probably  extend  its  elec- 
tric  railway  from    St.   Thomas   to   Aylmer. 

MONTREAL,  QUE.,  CAN.— It  is  reported  that  the  Canadian  Northern 
R.  R.  Co.  is  considering  equipping  its  lines  in  Montreal  for  electrical 
operation  and  the  construction  of  an  electric  railway  from  here  to 
Ottawa. 

SASKATOON,  SASK.,  CAN.— A  report  has  been  submitted  to  the 
City  Council  by  H.  M.  E.  Evans,  head  of  the  Saskatchewan  Pwr.  Co., 
ill  regard  to  the  development  of  the  water-power  on  the  South  Saskat- 
chewan River,  in  which  it  is  estimated  that  14,000  hp  could  be  developed 
at  a  total  cost  of  $2,200,000,  which  includes  the  delivery  of  power  to 
tile  city  limits.  The  steam  power  plant  now  in  operation,  together  with 
additional  generating  units  to  be  installed  this  year  will  have  a  total  out- 
put  of  4000   hp. 

TAMPICO,  TAMAULIPAS,  MEX.— S.  Pearson  &  Son,  Ltd.,  507 
Fifth  .'\venue.  New  York,  N.  Y.,  who  recently  purchased  the  two  local 
electric-light  iilants.  are  preparing  to  construct  and  operate  an  extenswe 
electric  railway  system  in  Tampico  and  also  two  or  more  interurban  elec- 
tric railways,  one  of  which  will  extend  to  La  Barra.  a  distance  of  6  miles. 
The  two  electric  plants  will  be  consolidated  into  one  central  lighting  and 
power  station.  Lord  Cowdray,  London,  Eng.,  is  president.  .\.  E.  Wor- 
wick,   chief   engineer,    has   charge   of   the   construction    work. 
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New  Industrial  Companies 

IliK  AMKUItAN  (;A.S  SlIUTOKl-  VALVK  COMPANY,  of  (  ain.lm. 
N  .1.,  Iiu.s  been  incorponilcd  l)y  I'.  |'.  Mnianl.  C.  I..  ItmliiiKamc  nnd  A. 
AKKcrliiicli.  liiniilcn.  The  company  i.s  capilaliznl  al  $100,000  and  pro- 
poM's  to  manufucture  gas,  steam  and  electric  valves,  lixiiucs,  <ic. 

TIIK  KI.KCTUIC  KI.KVATINC  I'l.ATKOUM  RACK  COMPANY,  ol 
Oklahoma  City.  Okla..  has  liecn  incorpotalid  with  a  capital  viork  of 
$12,000  lor  the  pur|iose  of  niannfacturinjj  electric  platform  trucks.  The 
oflicers  of  the  compaiV)-  are:  F.  I..  Mclnnis.  president;  Thomas  S.  Ches- 
nntt,    vice  president   and   treasurer,    and    M.    I!.    Mclnnis,    secretary. 

TIIK  KI.KCTKIC  KLASHKR  COMI'ANY.  of  New  York,  has  been 
chartered  with  a  capital  slock  of  $25,000  for  the  purpose  of  manufactur- 
ing electric  Hashers  for  advertising  purposes.  The  incorporators  are:  U. 
A.    VVitthaus,   C.    Tathani   and    K.    Conway.   .New   York,   N.   Y. 

TIIK  Kl'UKKA  KLKCTRIC  COMPANY,  of  Cleveland.  Ohio,  has  l.ien 
incorporated  with  a  ca|)ital  stock  of  $15,000  hy  A.  S.  Dole,  II.  II.  Coyne, 
Samuel  Lazarus.  William  Rothcnbcrg  and  William  R.  .Miller.  The  com- 
pany proposes  to  <leal  in  electrical  machinery,  appliances  and  e(|uipment 
of  all  kinds. 

TIIK  KRKXKKl-  .M\(.III.\KKV  C()M1'.\NV,  of  I'<,it  Kwen,  N.  Y., 
has  been  incorporated  hy  H.  Dalton.  J.  N.  Kmley  and  C.  K.  Mumly,  New 
York.  N.  Y.  The  company  is  capitalized  at  $30,000  and  proposes  to  do 
a  general  mechanical  and  electrical  engineering  business,  etc. 

THK  II.  M.  IlIRSCIinKRG  C(mPANY  of  Owefo.  N.  Y..  has  been  in- 
corporated by  W.  Huck.  Jr..  A.  W.  Dalton,  New  York,  and  J.  Gerradt,  the 
rSronx.  New  York  The  company  is  capitalized  at  $25,000  and  proposes 
to  manufacture  and  deal  in  lighting  fixtures,  etc. 

THE  ILLINOIS  KLECTRIC  MANUFACTURING  COMPANY,  of 
Chicago.  III.,  has  been  incorporated  with  a  capital  stock  of  $5,000  to 
manufacture  and  sell  electric  motors  and  electrical  apparatus.  The  in- 
corporators are:  A.  P.  Richmond,  James  R.  Sample  and  Edgar  E.   Benedict. 

THE  MALONEY  ELECTRIC  COMPANY,  of  New  York,  N.  Y.,  has 
been  incorporated  by  I.  J.  Weil,  E.  Blumenthal  and  J.  H.  Mueller,  of 
New  York.  The  company  is  capitalized  at  $700,000  and  proposes  to  man- 
ufacture and  deal  in  electric  supplies,  etc. 

THE  PEARSON  RECIPROCITY  MOTOR  COMPANY^  of  New  York, 
has  been  incorporated  with  a  capital  stock  of  $100,000  for  the  purpose  of 
manufacturing  machinery.  The  incorporators  are:  C.  P.  Pearson,  C.  L. 
Herrington,   Brooklyn,  and  J.  A.  McCarren. 

THE  STORAGE  BATTERY  SAFETY  LAMP  COMPANY  has  filed 
articles  of  incorporation  under  the  laws  of  the  State  of  Delaware  with  a 
capital  stock  of  $550,000.  The  incorporators  are:  G.W.May,  A.Smith  and 
M.  E.  Dorsey,  Wilmington. 

THE  TEXAS  MODERN  ELECTRIC  SUPPLY  COMPANY,  of  Dallas, 
Tex.,  has  been  incorporated  with  capital  stock  of  $250,000  to  manufacture 
and  sell  electrical  supplies.  The  incorporators  are:  Walter  G.  Endicott, 
W.  I.  Davis  and  R.  H.  Busby. 

THE  UNION  ELECTRIC  CAR  COMPANY,  of  Rochester,  N.  Y.,  has 
been  granted  a  charter  with  a  capital  stock  of  $30,000  to  deal  in  motor 
vehicles.  The  directors  are:  Arthur  McNall,  Henry  J.  Schneider  and 
Harry  E.   Pramer,  all  of  Rochester. 

THE  UNITED  ELECTRIC  SUPPLY  COMPANY,  of  New  York,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $100,000  by  A.  P.  Anderson, 
O.  B.  Frazer  and'  J.  G.  Clarke,  New  York.  The  company  proposes  to 
manufacture   electrical    and   mechanical   appliances. 


New  Incorporations 

CHICO,  C.AL. — The  Union  Mining  &  Pwr.  Co.  has  been  organized  by 
J.  F.  Entler,  E.  D.  Marsellus,  Duncan  McRae,  William  Miller,  N.  C. 
Jessee  and  Thomas  Gilbert. 

WILMINGTON,  DEL.— The  Wilmington,  New  Castle  &  Delaware  City 
Ry.  Co.  has  been  incorporated  with  a  capital  stock  of  $250,000  by  C. 
Saunders,  East  Orange;  F.  A.  Murray,  Brooklyn;  F.  Clancy  and  J.  .\. 
Vouga,   New   York,  and   A.   Finger,   Wilmington. 

PARSONS,  KAN. — The  Kansas  Central  Trac.  Co.  has  been  granted  a 
charter  with  a  capital  stock  of  $1,000,000  for  the  purpose  of  building  an 
electric  railway  from  Parsons  to  Coflfeyville  and  a  branch  line  from  near 
Parsons  to  Columbus.  The  proposed  railway  will  be  about  70  miles  long 
and  authority  is  given  to  construct  additional  branches  to  serve  other  com- 
munities. The  charter  also  gives  the  company  the  privilege  of  establish- 
ing power  plants  to  supply  electricity  for  power  purposes.  The  incor- 
porators are:  Philip  Strack,  Indianiapolis;  O.  C.  Randall,  Altamont;  Barney 
McDaniel,   Mound   Valley,   and   David   E.   Toer,   Gwynnville,   Ind. 

LOUISVILLE,  KY.— The  Mississippi  Valley  Gas  &  El.  Co.  has  been 
incorporated  under  the  laws  of  the  State  of  Maine  by  interests  identified 
with  the  Standard  Gas  Sc  El.  Co.  for  the  purpose  of  acquiring  securities 
and  developing  electric,  gas,  railway  and  water-power  properties.  The 
company  will  be  capitalized  at  $5,000,000  and  will  operate  the  gas,  electric 
light  and  power  and  steam-heating  systems  in  Louisville.  Extensive  im- 
provements will  be  made  to  the  properties.  H.  M.  Byllesby  &  Co.,  Chi- 
cago, 111.,  are  interested  in  the  company. 


NKU  ORLEANS,  LA.— The  I.ynwood  Lt..  I'wr.  &  Wir.  Co.  has  been 
incorpornted  with  a  capital  stock  of  $5,000.  Guy  S.  Crockett  is  president 
and   l.ouin  V.    Iteuiivais  secretary 

(.I.KNtOK.  MINN.— The  Central  Minnrsota  I.I.  &  I'wr.  Co  has  hren 
incorporate.!  willi  .i  c:i|.il,d  stock  of  $100,000  hy  11.  I'.  Allen  .iiid  II.  H. 
RutledKC. 

JACKSON,  .MISS.  I  111-  Jackson  Lt.  &  Trac.  Co.  has  been  incorporated 
vith  a  capital  stock  of  $1,600,000  by  Paul  A.  NeufTcr,  Harry  11.  Phillips 
nnd  Charles  J.  Morn.  The  company  proposes  to  operate  street  hiKhways, 
electric   and   Has  systems. 

M.VRl.IN,  TEN. —  The  Citizens"  I.e.  Lt.  &  I'wr.  (  o.  has  li  .  ii  oiKauizcd 
wilh  a  c.ipil:d  s1o<k  of  $30,000  by  W.  II.  WigKins.  O.  I!.  WiKRins  and 
I".    I..   Solon. 

\\  III:KLING.  W.  VA.— The  Morgantown  iSi  WheelinR  Ry.  Co.  has  bien 
incorp.)rated  with  a  capital  stock  of  $1,000,000  to  build  a  railway  from 
Morgantown  to  Wheeling.  The  incorporators  are:  Julius  Monroe,  K.  M. 
I.antz,  Kingwood;  John  M.  Gregg  and   D.   M.   Willis,  of  Morgantown. 


Trade  Publications 

FEED-WATER  FILTERS.— James  Beggs  &  Company,  36  Warren 
Street,  New  York,  have  issued  a  booklet  dealing  with  the  removal  of 
organic  matter,   oil,   grease   and   other   floating  particles   from  boiler   water. 

THO.MSON  DIRECTCURRENT  TEST  METER.— The  General  Elec- 
tric Co;npany  in  a  recent  bul'etin  (No.  4942)  describes  its  direct-current 
test  meter.  Type  CB-4.  This  bulletin  supersedes  the  company's  previous 
bulletin   devoted   to  this  subject. 

AUTOMATIC  PRESS  CONTROL.— A  publication  that  should  prove 
of  special  interest  to  the  printing  fraternity  is  a  bulletin  of  the  Monitor 
Controlling  Company  of  Baltimore,  dealing  with  the  subject  of  automatic 
control  for  printing  presses  and  the  various  machines  used  in  the  allied 
trades. 

DIRECT-CURRENT  MOTORS.— The  General  Electric  Company  has 
recently  issued  Bulletin  No.  4915,  describing  its  type  CVC  direct-current 
motors  of  the  commutating-pole  type.  The  motors  described  in  this^ 
bulletin  embody  certain  improvements  over  those  described  in  earlier 
bulletins  on   the  subject. 

LABORATORY  RHEOSTATS.— James  G.  Biddle,  1211  Arch  Street, 
Philadelphia,  has  published  Catalog  No.  755,  which  contains  forty  pages 
devoted  to  a  comprehensive  series  of  laboratory  rheostats  which  have 
sliding  contacts,  by  means  of  which  the  resistance  may  be  widely  varied 
in  very  small  steps.  The  catalog  is  well  illustrated  and  handsomely 
printed. 

SMALL  POLYPHASE  MOTORS.— The  General  Electric  Company  has 
recently  issued  Bulletin  No.  4933,  describing  its  small  polyphase  motors  of 
the  riveted-frame  construction.  The  motors  are  for  two  and  three-phase 
circuits  and  wound  for  25,  40  and  60  cycles.  They  range  in  capacity  from 
'/i  hp  to  15  hp.  The  bulletin  describes  both  horizontal  and  vertical 
motors  and  contains  illustrations  of  various  applications  of  the  motor. 


Business  Notes 


LAGONDA  M.\NUFACTURING  COMPANY',  maker  of  boiler  tube 
cleaners,  cut-off  valves,  water  strainers,  etc.,  has  planned  the  erection  of  a 
three-story  modern  office  building  at   Springfield,  Ohio. 

THE  ECONOMY  FUSE  &  MANUFACTURING  COMPANY  has 
moved  its  general  office  and  works  from  Pittsburgh,  Pa.,  to  Chicago,  111., 
where  headquarters  have  been  established  at  the  corner  of  Kinzie  and 
Orlean  Streets. 

OTIS  ELEVATOR  COMPANY.— On  or  about  June  1  the  New  York 
office  of  the  executive  and  other  departments  of  the  Otis  Elevator  Com- 
pany will  be  moved  from  17  Battery  Place  to  Eleventh  Avenue  between 
Twenty-sixth  and  Twenty-seventh   Streets. 

W.  N.  MATTHEWS  &  BROTHER,  St.  Louis,  have  announced  that 
Mr.  Warren  M.  Heim  has  become  associated  with  them  as  sales  engineer 
in  charge  of  the  Eastern  office  at  227  Fulton  Street,  New  York.  Mr.  Heim 
v\'as  formerly  construction  engineer  for  E.  L.  Phillips  &  Company,  New 
Y'ork. 

THE  SPLITDORF  ELECTRICAL  COMPANY  has  purchased  the  assets 
and  other  properties  of  C.  F.  Splitdorf,  Inc.,  and  will  continue  the  manu- 
facture of  magneto-generators,  electric-lighting  outfits,  spark  plugs  and 
other  specialties.  The  president  of  the  company  is  Mr.  J.  F.  Alvord. 
Its  office  is  at  261   Walton  .\venue.  New  York. 

THE  NATIONAL  INDIA  RUBBER  COMPANY  held  its  first  and 
very  successful  convention-  of  its  wire  department  salesmen  at  Bristol, 
R.  I.,  on  April  30  and  May  1.  They  were  called  together  by  Mr.  A.  P. 
Eckert,  general  sales  manager  of  the  company,  and  several  forms  of 
entertainment  were  blended  with  the  business  sessions.  On  April  30  the 
wire  men  were  entertained  at  the  residence  of  Mr.  Le  Baron  C.  Colt,  and 
the  next  day  Mr.  S.  P.  Colt,  president  of  the  company,  was  the  host  of 
the  gathering.  Mr.  P.  F.  Lyons,  of  Chicago,  was  in  charge  of  the 
Western  contingent  and  much  credit  for  the  success  of  the  convention  is- 
due    to    Mr.    Fred    L.    Dunbar,    general    superintendent    of    the    company. 
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Directory  of  Electrical  Associ- 
ations, Societies,  Etc. 

Alabama  Light  &  Traction  Association.  Secretary-Treasurer,  Geo. 
S.   Emery,   11   N.    Royal   St.,   Mobile,   Ala. 

American  Electric  Railway  Accountants'  Association.  Secretary, 
II.    E.    Weeks,    Davenport,    la. 

American  Electric  Railway  Association.  Secretary,  II.  C.  Doneck«r, 
Engineering  Societies  Building,  29  West  39lh  St.,  New  York.  Con- 
vention,  Chicago,   111.,   Oct.    7-11,    1912. 

American  Electric  Railway  Engineering  Association.  Secretary, 
Norman   Litchfield,   Intcrborough   Rapid  Transit  Company,    New   York. 

American  Electrochemical  SotiExv.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,  South   Bethlehem,  Pa. 

American  Electro-Therapeutic  Association.  Secretary,  Dr.  J.  Wil- 
lard  Travel],  27  East  11th  St.,  New  York.  Convention,  Richmond,  Va., 
Sept.   3-S,   1912. 

American  Institute  of  Consulting  Engineers.  Secretary-Treasurer, 
Eugene  W.  Stern,  103  Park  Ave.,  New  York  City.  The  Council  meets 
the  first  Friday  of  every  month. 

American  Institute  of  Electrical  Engineers.  Secretary,  F.  L. 
Hutchinson.  Engineering  Societies  Building,  29  West  39th  St.,  New 
York.  Meeting,  second  Friday  of  each  month,  excepting  .Tune,  July, 
August   and   September.     Annual   meeting,   Boston,   Mass.,   June   25-28. 

American  Physical  Society.  Secretary,  Ernest  Mcrritt,  Cornell  Uni- 
versity, Ithaca,  N.  Y. 

Arkansas  Association  of  Public  Utility  Operators.  Secretary,  W. 
J.  Thorp,  Little  Rock,  Ark. 

Association  of  Edison  Illuminatim;  Companies.  Secretary,  H.  T. 
Edgar,  Seattle,  Wash. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
James  Farrington,  Steubenville,  Ohio.  Annual  convention,  Milwaukee, 
Wis.,  Sept.   16-21. 

Association  of  Railway  Electrical  Engineers.  Secretary,  J.  Andreu- 
cetti,   Chicago   &   Northwestern    Railway,   Chicago. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.    Drew,    135    Adams    St.,    Chicago. 

Colorado  Electric  Club.  Secretary,  C.  F.  Oehlmann.  Meets  every 
Thursday   at    Albany   Hotel,    Denver,    Colo. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secretary, 
F.    D.    Morris,    323    Hagerman    Building,    Colorado    Springs,    Colo. 

Electric  Club,  Chicago.  Secretary,  W.  M.  Connelly,  1417  Monad- 
nock   Block,   Chicago.     Meets  every   Thursday  noon. 

Electrical  Contractors'  Association  of  New  York  State.  Secretary, 
Geo.  W.  Russell,  Jr.,  25  West  42d  St.,  New  York. 

Electrical  Contractors'  Association  of  State  of  Missouri.  Secre- 
tary,  Ernest   S.   Cowie,   1413   Grand  Ave.,   Kansas   City,   Mo. 

Electrical  Credit  Association  of  Chicago.  Secretary,  Frederic  P. 
Vose,  Marquette  Building,  Chicago. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  125 
Michigan    Ave.,    Chicago.      Annual    meeting,    Chicago,    January    each    year. 

Electrical  Trades  Association  of  Canada.  Secretary,  William  R. 
Stavely,    Royal    Insurance    Fuilding,    Montreal,    Can. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
Albert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
Mc "thly  meeting:,    San   Francisco,   second   Thursday   of   each   month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Credit  Association).  Secretary,  Franz  Neilson,  80  Wall  St.,  New  York. 
Board   of   Directors  meets  second  Thursday   of  each  month. 

Electric  Trades  Association  of  Philadelphia.  Secretary,  J.  W. 
Crum,  1324  Land  Title  Building,  Philadelphia,  Pa.  Meetings,  second  and 
fourth   Thursday  of  each  month. 

Electric  Vehicle  Association  of  America.  Assistant  Secretary, 
Harvey  Robinson,  245  West  42d  St.,  New  York.  Meeting,  fourth  Tues- 
day   of    each    month. 

Empire    State    Gas    &    Electric    Association.      Secretary,    Charles    H. 

B.  Chapin,  Engineering  Societies  Building,  29  West  39th  St.,  New  York. 
Florida    Electric    Light    &    Power    .Association.      Secretary,    H.    C. 

Adams,   West    Palm   Beach,   Fla. 

Gas,  Electric  &  Railway  Association  of  Oklahoma.  Secretary,  H. 
V.    Bozell,   Norman,   Okla. 

Illinois  State  Electrical  Association.  Secretary,  H.  E.  Chubbuck, 
Peoria,    111. 

Illuminating  Engineering  Society.  Secretary,  P.  S.  Millar,  Engi- 
neering Societies  Building,  29  West  39th  St.,  New  York.  Sections  in 
New   York,    New    England,    Philadelphia    and    Chicago. 

Independent  Electrical  Contractors'  Association  of  Greater  New 
York.     Secretary,  A.   Newburger,   1153   Myrtle  Ave.,  Brooklyn,   N.   Y. 

Indiana  Electric  Light  Association.  Secretary,  J.  V.  Zartman,  In- 
dianapolis,   Ind. 

Internal  Combustion  Engine  Association.  Secretary,  Chas.  Kratch, 
416  W.  Indiana  St.,  Chicago.     Meetings,  second  Friday  of  each  month. 

International    Association    of    Municipal    Electricians.      Secretary, 

C.  R.   George,   Houston,   Tex.     Convention,   Peoria,   111.,   Aug.   26-30,    1912. 


International  Electrotechnical  Commission  (internatioi  al  body 
representing  various  national  electrical  engineering  societies  contributing 
to  its  support).  Secretary,  C.  1e  Maistre,  28  Victoria  St.,  Westminster, 
London,    S.    W.,    England.      Next    meeting   at    Berlin   in    1913. 

Iowa  Electrical  Association.     Secretary,  A.  W.  Zahm,  Mason  City,  la. 
Iowa    Street    &    Interurban    .Association.      Secretary,    H.    E.    Weeks, 
Davenport,  la. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
D.  Nicholson,  Newton.  Kan.  Annual  meeting  at  Manhattan,  Kan.,  Oct. 
17-19,   1912. 

Louisiana  Electrical  Association.  Secretary,  W.  H.  Hower  Spangen- 
berg,  627  Poydras  St.,  New  Orleans,  La.  Meets  third  Monday  of  each 
month. 

Maine  Electrical  Association.  Secretary,  Walter  S.  Hyman,  Watcr- 
villc,   Maine. 

Minnesota  Electrical  Association.  Secretary,  E.  V.  Stro:  g,  Chaska, 
Minn. 

Missouri  Electric,  Gas,  Street  Railway  &  Water  Works  .Associa- 
tion. Secretary-Treasurer,  P.  W.  Markham,  Brookfield,  Mo.  Next 
convention   at   Mexico,    Mo.,    1913. 

National  Arm,  Pin  &  Bracket  Association.  Secretary,  J.  B.  Mageis, 
Madison,   Ind. 

National  District  Heating  Association.  Secretary,  D.  L.  GaskilU 
Greenville,  Ohio.  Next  annual  convention  at  Detroit,  Mich.,  June  25-27, 
1912. 

National  Electrical  Contractors'  Association  of  the  United 
States.  Secretary,  W.  H.  Morton,  41  Martin  Building,  Utica,  N.  Y. 
Next  annual  convention,  July  17-19,   1912,  Denver,  Col. 

National  Electric  Light  Association.  Executive  Secretary,  T.  C. 
Martin,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
-Annual   convention  at   Seattle,   Wash.,  June   10-13,   1912. 

National  Electric  Light  Association,  Canadian  Section.  Secretary, 
T.  S.  Young,  220  King  St.  West,  Toronto,  Can.  Convention,  Ottawa, 
Ont.,   June    19-21,    1912. 

National  Electric  Light  Association,  Commercial  Section.  Secre- 
tary,  P.    S.   Dodd,    1823   E.   45th    St.,   Cleveland,   Ohio. 

National  Electric  Light  Association,  Eastern  New  York  Section. 
Secretary,  W.  A.  Wadsworth,  Schenectady  Illuminating  Compan),  Sche- 
nectady, N.  Y. 

National  Electric  Light  Association,  Georgia  Section.  Secretary 
Treasurer,    T.    W.    Peters,    Columbus    Railway    Company,    Columbus,    Ga. 

National  Electric  Light  .Association,  Michigan  Section.  Secretary, 
Herbert  Silvester,  18  Washington  Boulevard,  Detroit,  Mich.  Conven- 
tion.   June    21-25,    S.S.    Majestic. 

National  Electric  Light  Association,  Mississippi  Section.  Secre- 
tary, .A.  H.  Jones,  McComb  City,  Miss. 

National  Electric  Light  .Association,  Nebraska  Section.  Secre- 
tary-Treasurer, S.  J.  Bell,  David  City,  Neb. 

National  Electric  Light  Association,  New  England  Section.  Sec- 
retary, Miss  O.  A.  Bursiel,   '49  Tremont  St.,   Boston,  Mass. 

National   Electric  Light  Association,   New   Hampshire   Section. 
National   Electric   Light   Association,    Northwest    Section.      Secre- 
tary, N.  W.  Brockett,  Cataract  Building,  Seattle,  Wash. 

National  Electric  Light  Association,  Pennsylvania  Section.  Sec- 
retary-Treasurer,  W    E.   Long,    Philadelphia,   Pa. 

National  Electric  Light  Association.  Power  Transmission  Section. 
Secretary,    D.    B.   Rushmore,   234   Union   St.,    Schenectady,   N.   Y. 

National  Electrical  Credit  Association.  Secretary,  Frederic  P. 
Vose,    1343    Marquette    Bldg.,    Chicago. 

National  Electrical  Inspectors'  Association.  Secretary,  W.  L. 
Smith,   Concord,    Mass. 

National  Electrical  Supply  Jobbers'  Association.  Secretary,  Frank- 
lin Overbagh,  411   South  Clinton  St.,  Chicago,  111. 

National  Fire  Protection  Association.  Secretary-Treasurer,  Franklin 
H.  Wentworth,  Boston,  Mass. 

National  Independent  Telephone  .Association.  Secretary,  Richard 
Valentine,    Janesville,    Wis. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
Tupper,  84  State  St.,  Boston,  Mass.  EHrectors  meet  first  Wednesday  of 
each    month. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl    St.,    Boston,    Mass.      Meets   last    Thursday    of   each    month. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  L.  G. 
Marks,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth  Tuesday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  Engineering 
Societies   Building,   33   West   39th    St.,    New   York. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Green- 
ville, Ohio.  Next  annual  meeting.  Breakers  Hotel,  Cedar  Point,  Ohio, 
July  16-19.   1912. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Sec- 
retary, Prof.   I.  E.   Sanborn,   Ohio  State  University,  Columbus,  Ohio. 

Pittsburgh  Electrical  Booster  Club.  Recording  Wattmeter,  O.  R- 
Bombach,  919  Liberty  Ave.,  Pittsburgh,  Pa.  Meetings,  fourth  Monday 
of  each  month. 
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l<K|l   \t.NAItl.     .Sons     Ol      .I..VK  lupltCI,      K.      I,.     Juyilch,      I'lll-lilllKll.      I". I.. 

Merciiiy    (Sctrrtmy),    E.    C,    Bciincti.    St.    Louis,    Mo. 

Soimiv  loR  niK  I'kiimotion  ok  Knginkkhinc  KoiiiAiioN.  Srcictiiiy, 
II.  II.  Norri»,  Cornell  irnivcriity,  Iiliaia,  N.  Y.  Annual  meciiiig,  Uostoii, 
Ma»*.,  Tunc  2tt-29,  1912. 

SocUTV  Ol  VViKKLBSs  Tki  KURAPU  Enc.inkers.  Secretary,  K.  U.  Moore, 
39  Trinity  I'lace.  Boston,  Mass.  .Monthly  meeting,  first  Saturday  of  each 
month,  at  tlic   Massachusetts   Institute  of  Technology,   KoNton. 

Sot'TllWK.MRRN  ElKCTidtAL  &  Gas  .\s.s()ci  ation.  Secretary,  II.  S. 
Cooper,  (iaivcston,  Tex. 

Strbkt  Kailwav  Association  of  the  State  of  Nbw  \ork.  Secretary. 
.1.  C.  Collins.  Rochester,  N.  Y. 

Vkrmont  Ki  ectricai.  Association.  Secretary-Treasurer,  A.  B.  Mars- 
den,    .Mnnchester,    V't. 


Wi'.situ.N  .\hK(ii  iai  ION  i)i'  I'.iKciRKAi.  I N  M>|£(  TORS.  .Setrct.iry,  W.  S. 
Boyd,  7(>  West  Monroe  Si.,  Chicago,  IB-  Convention  St.  I.oiiis,  Mo., 
Jan.   27-30,    l'J\3. 

Western  Socibtv  of  Enginuers.  Electrical  Seciioii,  formerly  Chicago 
i'^lcclrical  Association.  Secretary,  J.  II.  Warder,  17.17  Monadniick  Block, 
Chicago.  UrKiilar  nieetiiiKs,  first  Friday  of  each  month,  exccjit  .iunuary, 
July  and   August.      Annual  meeting,  Tuesday  after  Jan.    I   each   year. 

Wisconsin  Ei.ectricai  Association.  Secretary,  (ieorge  Allison,  Stc 
pliriison    Building,    Milwaukee,    Wis. 

Wisconsin  Electrical  Contractors'  .Association.  .Secretary,  Albert 
Petermann,  Milwaukee,  Wis.  Summer  iiieetinK,  Waupaca  and  Chain-of- 
Lakes,   Wis.,  August,    1912. 

Wisconsin  Institute.  Secretary,  Alfred  N.  (ioldsmith,  College  of  the 
City   of   New   York,    New   York. 


Weekly  Record  of  Electrical  Patents 


INITED   STATKS    PATENTS  ISSUED  MAY   21,    1912. 
(I'leparcd    by    Robert    Starr    Allyn,    16    Exchange    Place,    New    York.] 

1,026.65.1.  COMBINATION  SPARK-IM.UC;  W.  C.  Brunt,  Boston,  Mass. 
.\pp.    Iilcd    Dec.  9,    1911.     Forked   termm;il   clamp. 

1.026,673.  M.MiNETIC  SEPARATOR;  F.  C.  Ileinen,  Chicago,  111.  App. 
filed   .\ug.    10,    1908.     Inclined   rotating  drum  type. 

1,026,689.  TROLLEY  HARP;  P.  A.  McCullough,  Pittsburgh,  Pa.  App. 
filed  Aug.  30,  1909.  Readily  separable  parts  with  lubricating  fea- 
ture. 

1,026,711.  SHEET-METAL  INSULATOR  PIN;  B.  R.  Shover,  Youngs- 
town.  Ohio.  App.  filed  March  1,  1912.  Slit  and  folded  for  attach- 
ment   to   a   cross-arm. 

1,026,722.  HEATING;  W.  I.  Thompson  and  H.  G.  Thompson,  Newark 
and  Glen  Ridge,  N.  J.  App.  tiled  Jan.  11,  1907.  Heating  elements 
arranged   in   boiler   tubes   for   train   heating. 

1,026,737.  DYNAMO-ELECTRIC  MACHINE:  W.  W.  Dean,  Elyria, 
Ohio.     .\pp.   filed   Tan.  28,   1910.     Automooile  ignition  system. 

1.026,769.  FIRE-SIGN.'\L  DEVICE;  C.  Ra.vmond,  Windsor,  Conn.  App. 
filed   May   23,    1911.      Thermo-electroniechanical    system. 

1.026,775.  CURRENT  REGULATOR;  W.  H.  Sherbondy,  Fort  Waynie, 
Ind.     App.   filed  June  8,    1910.     Storage-battery-charging  system. 

1.026,779.  ANNUNCIATOR  OR  INDICATOR;  W.  S.  WoodrufT,  New 
York.  N.  Y.  App.  filed  Nov.  3,  1910.  Carriage  call,  r.nce-track 
signal,   etc. 

1,026,798.     VARIABLE    RESISTANCE    MEANS;    E.    R.    Gill,    Vonkers, 

N.   Y.     App.  filed   Aug.  2,   1911.     A  spool   with   coils  and  adjustable 

terminals. 
1,026,827.     PROPULSION    OF    MOTOR    VEHICLES;    H.    Pieper,   Liege, 

Belgium.      .-Xpp.    filed    Jan.    23,    1911.      Regenerative   system    with    a 

shunt-wound    motor. 

1.026.847.  CO\F.R  FOR  ELECTRIC  BATTERIES;  H.  J.  Brewer,  New 
York,  N.  V.  App.  filed  Oct.  21,  1911.  Composite  cover  with  rein- 
forcing rods. 

1.026.848.  ELECTRIC  LIGHTER  FOR  GAS  BURNERS;  S.  Brown, 
Chicago,  HI.  App.  filed  Dec.  30,  1911.  Ilot-wire  ignition  for 
acetylenie. 

1,026,850.  TELEPHONE  TRUNKING  SYSTEM;  F.  M.  Davis,  Chicago, 
111.  App.  filed  Sept.  14,  1908.  Multiple  jacks  and  lamp  signals  at 
each   end. 

1,026,857.  ELECTROLYTIC  APPARATUS;  L.  G.  Fixen,  Chicago,  111. 
App.   filed  June  4,   1910.     Multiple-compartment   tank. 

1,026,862.  ELECTRIC  WATER  HEATER;  E.  M.  Hengell,  San  Fran- 
cisco, Cal.  App.  filed  Dec.  19,  1910.  A  helical  wire  is  spirally 
coiled  between   two   frames. 

1,026,874.  OVERHEAD  TROLLEY;  A.  P.  Lord,  C.  A.  Lindberg  and 
J.  V.  Flanigan,  Bradford,  Pa.  App.  filed  March  27,  1911.  A  linrp 
with  removable  bearing  blocks. 

1,026,900.  APPARATUS  FOTt  REGULATING  DYN.XMO-ELLCTRIC 
MACHINES;  C.  E.  Bonine,  Elizabeth,  N.  J.  App.  filed  Feb.  17, 
1906.    For  railway  motor-speed  control  by  varying  the  field  strength. 

1,026,904.  ELECTRIC  MOTOR;  J.  Burke,  Erie,  Pa.  App.  filed  March 
14,    1906.      Portable  blower  motor. 

1,026,906.  ELECTRIC  CAR  SIGNAL;  E.  B.  Chapman,  Chicago,  111. 
App.  filed  July  7,  1909.  For  indicating  the  speed  and  direction  of 
movement. 

1,026,955.     TROLLEY  RETRIEVER;  S.  P.  Kay,  Rochester,  N.  Y.     App. 

filed  April   17,  1911.     Automatic  spring-operated. 
1,027,011.     FIRE-BUCKET    SUPPORT;    M.    A.    Stewart,    Newark,    N.    j. 

App.   filed   April    11,    1909.     Automatic  low-water  alarm. 

1.027.046.  BLOCK-SIGNAL  SYSTEM;  L.  A.  Hawkins,  Schenectady. 
N.  Y.  App.  filed  Oct.  2,  1909.  Danger,  caution  and  clear  signals 
controlled  through  the  track  circuits. 

1.027.047.  AUTOMATIC  TRAIN  STOP;  L.  A.  Hawkins,  Schenectady, 
N.  Y.  App.  filed  July  26,  1910.  The  track  rail  has  a  non-magnetic 
section  and  means  for  magnetically  bridging  the  section,  and  the 
train   carries   an   electromagnetically   operated   brake   system. 

1.027.048.  ELECTRIC  MOTOR;  L.  A.  Hawkins,  Schenectady,  N.  Y. 
App.  filed  Nov.  8,  1911.  Electromagnetic  brake  for  a  railway 
motor. 

1,027,053.  COMBINED  AUTOMATIC  TELEPHONE  EXCHANGE 
AND  FIRE  ALARM  SYSTEM;  J.  W.  Lattig  and  C.  L.  Goodrum, 
Rochester,  N.  Y.  App.  filed  March  17,  1906.  Supplemental  ap- 
paratus used  as  an  adjunct  to  the  ordinary  telephone  equipment. 

1,027,072.  ELECTRIC  CONTROLLER;  W.  Schwieder,  Granite  City, 
III.     App.  filed  March  27,   1911.     Hoisting  motor  control. 

1,027,088.  WATERPROOF  BATTERY  AND  METHOD  OF  MAKING 
SAME;  R.  V.  Villiers,  East  Freetown,  Mass.  App.  filed  May  11, 
1910.     A  dry  cell  incased  in  cement. 

1,027,090.     CURRENT-COLLECTING  MECHANISM;  C.  J.  E.  Waxbom, 


Weslville,   Ohio.      App.   filed   Feb.    20,    1909.     A  conductor   hook   for 

a  reeled  cable  for  mine  locomotives,  etc. 
1,027,101.     REGULATOR  FOR  DYNA.MOS;  W.  H.  Chapman,  Portland, 

Me.    App.    Ided   May    14.    1909.     The   rheostat  arm   is  given  a  pro- 

gressive  vibratory   movement. 
1,027,103.     TROLLEY    CONTACT;    F.    T.    Cope,    Alliance,    Ohio.      App. 

filed  Sept.  21,   1911.    Signal-operating  contact  strips  adjacent  to  the 

trolley  wire. 

1,027,126.  SAFETY  DEVICE  FOR  ELECTRIC  HOISTS;  J.  H.  Hill, 
Cleveland,  Ohio.  App.  filed  March  18,  1910.  Controlling  device  t<) 
prevent  the  motor  speeding  and   lowering  its  load. 

1,027,129.  ELECTRIC-CONTROLLER  CRANK;  G.  E.  Henry,  Vin- 
cennes,  Ind.  App.  filed  Dec.  1,  1911.  Street-car  controller  crank 
connection. 

1,027,145.  DYNAMO-ELECTRIC  MACHINE;  J.  E.  Noeggerath,  Sche- 
nectady, N.  Y.  App.  filed  April  21,  1910.  A  sliding  connection 
between    an    armature    conductor    and    a    collector    ring    to    permit 

expansion. 

1,027,147.  PANELBOARD;  R.  H.  Olley,  Syracuse,  N.  Y.  App.  filed 
Feb.   4,    1911.      Fuse  plug   support. 

1,027,159.  MOTOR  CONTROL  SYSTEM;  J.  A.  Seede,  Schenectady, 
N.   Y.     App.   filed   Oct.   27,   1908.     Fly-wheel  jnotor-generator  set. 

1,027,162.  NON-CONSUMING  ARC-LAMP  ELECTRODE;  E.  Wein- 
traub,  Lynn,  Mass.  App.  filed  June  16,  1910.  Provided  with  a 
non-conducting  sheath  of  oxide  of  magnesium. 

!, 027, 165.  METHOD  OF  TREATING  FILAMENTS;  H.  I.  Wood,  Sche- 
nectady, N.  Y.  App.  filed  Feb.  9,  1907.  A  cadmium  amalgam  im- 
pregnated  with   tungsten,  is  baked   to   drive   out  the   mercury. 

1,027,166.  PUNKAH  FAN;  J.  D.  F.  Andrews,  London,  England.  App. 
filed  Sept.  2,  1905.  A  pivoted  armature  with  fan  attached  is  oscil- 
lated by  a  magnet. 

1,027,169.  BATTERY  ZINC;  J.  Beattie.  Leete  Island,  Conn.  App.  filed 
June    17,    1911.     Amalgam   of  zinc,   sodium   and   mercury. 

1.027.174.  EARPIECE  DISINFECTOR;  L.  Block,  New  York,  N.  Y. 
App.  filed  March  13,  1912.  For  disinfecting  the  diaphragm  of  a 
receiver  and  the  ear  of  the   user. 

1.027.175.  TROLLEY;  S.  Brauner,  Pittsburgh,  Pa.  App.  filed  Jan.  20, 
1912.     Auxiliary  and   main  trolley   wheels. 

1,027,230.  RAILWAY  SIGNAL  APPARATUS;  J.  II.  Alandar,  Chicago, 
111.  App.  filed  March  7,  1910.  A  track  and  a  vehicle  in  contact 
devices.  For  transmitting  signals  to  the  operator  on  a  locomo- 
tive,  etc. 

1.027.238.  RECEIVER  FOR  ELECTROMAGNETIC  WAVES;  E.  R. 
Carlson,  Brooklyn,  N.  Y.  App.  filed  March  16,  1911.  Vertically 
adjustable   contact   point. 

1.027.239.  TELEHONE  EXCHANGE  SYSTEM;  E.  E.  Clement,  Wash- 
ington, D.  C.  .  App.  filed  Jan.  28,  1905.  Common-battery  system 
for  two-wire  or  three-wire  circuits  with  two-conductor  cord  circuits. 

1.027.240.  ELECTRICAL  CONTACT;  E.  E.  Clement,  Washington,  D.  C. 
App.  filed  Sept.  29,  1906.  A  rivet  formed  of  a  base  metal  with 
a   coating    of    platinum,    etc. 

1,027,272.  ALARM  FOR  BOXES  AND  OTHER  RECEPTACLES;  S. 
Mundler,  London,  England.  App.  filed  Oct.  23,  1911.  Burglar 
alarm   for  cash   boxes,  etc. 

1,027,279.  ELECTRIC-LINE-TAPPING  CONNECTOR;  J.  F.  Richard- 
son, Montreal,  Que.,  Canada.  App.  filed  Jan.  15,  1909.  A  rod 
with  two  hooks  and  conruections. 

1,027,281.  TROLLEY;  S.  Rogowski,  Harmony,  R.  I.  App.  filed  May 
10,    1911.     Jointed  pole  with  yielding  connection. 

1,027,291.  ELECTRIC  HEATER;  W.  Stanley,  Great  Barrington,  Mass. 
App.  filed  Feb.  20,  1912.  Fireless  cooker  with  a  movable  heat- 
storage  mass. 

1,027,295.  SIGNAL  DEVICE;  W.  Thorsteinson,  Winnipeg,  Man.,  Can- 
ada.    App.  filed  June  24,    1911.     Thermometric  indicator. 

1,027,299.  HIGH  AND  LOW-WATER  ALARM  APPARATUS;  A.  R. 
Walls,  Gypsy,  W.  Va.  App.  filed  May  11,  1910.  For  steam 
boilers,   etc. 

1,027,337.  ELECTRICAL  HEATING  DEVICE:  F.  J.  Holmes,  Chicago, 
111.     App.  filed  Jan.  4,   1909.     Hand  soldering  tool. 

1,027,351.  ELECTRIC  SIGNAI^RECEIVING  APPLIANCE;  J.  G. 
Mitchell,  Cleveland,-  Ohio.  App.  filed  July  26,  1907.  Electromag- 
netic vibrator. 

1,027,376.  TELEGRAPH  TRANSMITTING  MACHINE;  F.  de  A.  del 
V.  Atiles,  San  Juan,  Porto  Rico.  App.  filed  Dec.  19,  1911.  Key- 
board  operation. 

1,027,382.  RAILROAD  SIGNAL;  L.  E.  Garnett,  Chanute,  Kan.  App. 
filed  Aug.  23,   1909.     Semaphore  with  inclosed  operating  mechanism. 

1,027,392.  TELEPHONE  EXCHANGE  SYSTEM;  J.  L.  Wright,  Wash- 
ington,  D.  C.  App.  filed  Jan  3,  1907.  Automatic  switching  appar- 
atus  for   party  line. 
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CL^raW     rUDllSning     \^Onipany       ,^^.i,^g    ^eW    in    London    is    charged    with    heavy    responsi- 
C.  E.  WuiTTLESKY,  Scc'/  and  Treas      biUties.     At  the  previous  conference  in  Berlin  the  general 

plans    for    the    regulation   of    radio    communications   were 
fairly  well  formulated,  but  since  that  time  there  have  been 
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improvements  in  the  art  and  a  vast  amount  ot  valuable 
experience  has  been  gathered  to  serve  as  a  guide  to  future 
action.  .At  the  present  time  the  necessity  for  not  only 
governmental  but  international  control  of  radio-telegraphy 
is  fully  appreciated  and  the  time  is  ripe  for  thorough- 
going action.  Looking  at  the  subject  in  a  large  way,  the 
fundamental  fact  on  which  regulation  should  be  based  is 
that  the  function  of  overwhelming  importance  which  must 
be  fulfilled  at  all  hazards  is  the  use  of  wireless  to  secure 
safety  on  the  sea.  In  other  words,  its  maritime  import- 
ance enormously  transcends  any  usefulness  which  it  has 
for  commercial  communications  inland  or  even  for  send- 
ing messages  over  seas.  As  our  readers  will  remember, 
the  most  important  regulations  established  in  the  Berlin 
conference  in  1906  were  those  governing  the  sending  wave- 
lengths for  different  classes  of  service  and  compulsory 
interchange  of  maritime  messages  irrespective  of  the  par- 
ticular system  employed.  Thus  the  main  object  of  secur- 
ing easy  communication  between  ships  and  shore  with  a 
minimum  of  interference  and  difficulty  was  in  a  measure 
attained,  but  experience  has  shown  that  much  still  remains 
to  be  done  before  the  ditificidtics  of  the  situation  can  be 
cleared  awav. 
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The  general  scheme  that  was  promulgated  in  the  Berlin 
conference  was  to  confine  coastal  stations  and  ships'  equip- 
ments to  the  use  of  wave-lengths  of  300  or  600  meters, 
to  reserve  for  governmental  use  wave-lengths  a  few  hun- 
dred meters  on  each  side  of  1000,  and  to  assign  to  over- 
seas work  and  similar  long-distance  telegraphy  wave- 
lengths from  1600  meters  upward.     There  were  also  regu- 


apparatus  being  set  at  i  kw.  It  would  seem  that  the.^e 
regulations,  wisely  meant  and  effective  within  limits,  re- 
flect a  state  of  the  art  which  has  now  been  outgrown.  Svn- 
tonic  apparatus  in  wireless  telegraphy  has  been,  we  must 
admit,  of  relatively  slow  development.  We  have  been 
compelled    from   time   to   time   to   make    somewhat   severe 


most  exasperating  kind  when  continuity  of  service  has 
been  of  great  importance.  Nevertheless,  it  is  true  that 
much  progress  has  been  made  in  syntonic  work  within  the 
past  few  years,  so  that  there  is  adequate  reason  for  fur- 
ther adherence  to  the  wave-length  specified  at  the  Berlin 
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11)11  Irrriui',    prnv  itk-d    such     rrj;iilatic)iis    as    may    imw    be 
cstal)lislu'il    air    iliorinif^lily    enforced. 

A  large  ainuuiU  of  exi)eriencc,  culminating  in  llie  some- 
wiial  scandalous  liap])enings  in  conneclion  with  the  Titanic 
disaster,  must  he  taken  into  account  in  dealing  witli  tlu- 
])rolilem.  To  he^iii  with,  the  short  wave-length  of  ()00 
uu'ters  assigned  to  ships"  stations  is  rather  a  handicap  in 
emergencies,  and  limitation  of  power,  although  the  limit 
may  he  exceeded  in  case  of  need,  has  a  constant  tendency 
in  connection  with  the  short  wave-length  to  bring  about 
nnder-equipment,  so  that  the  actual  radius  of  action  of 
most  ships'  plants  is  considerably  less  than  would  be  de- 
sirable. Provision  should  be  enforced  for  large  increase 
both  of  power  and  wave-length  in  case  at  least  of  distress 
signals  or  communications  resulting  therefrom,  whatever 
may  be  the  wave-length  or  power  commonly  used.  Both 
governmental  and  public-service  shore  stations  should  be 
equipped  for  the  reception  at  all  times  of  distress  signals 
of  whatever  wave-length  may  be  determined  for  them.  As 
the  case  now  stands  it  is  perfectly  possible  for  a  public 
station  of  the  first  order  of  importance,  capable  of  working 
over  the  whole  area  of  the  North  Atlantic,  to  be  utterly 
useless  in  time  of  great  emergency,  whereas  it  should  be 
the  first  station  to  catch  messages  and  repeat  them  to  the 
points  where  they  will  do  the  most  good.  Such  a  plant 
working  at  a  precisely  adjusted  wave-length  of  2000  or 
3000  meters  might  go  steadily  on  about  its  business  quite 
ignorant  of  calls  for  help  even  a  short  distance  off  shore. 

For  purposes  of  safety  either  the  station  should  be  equipped 
with  apparatus  tuned  continuously  to  ships'  frequency  or 
the  ships  should  be  able  to  send  at  the  general  shore  fre- 
quency. Interchange  of  signals  between  stations  equipped 
with  different  systems  is  now  pretty  general,  although 
sometimes  rather  grudgingly  carried  out.  A  little  closer 
governmental  control  with  a  heavy  hand  laid  promptly  on 
the  offenders  should  secure  adequate  remedies  for  what 
little  trouble  of  this  k-nd  now  exists.  One  troublesome 
problem  which  must  be  encountered  is  due  to  the  very 
fact  that  pretty  close  syntonism  is  now  possible.  For  gen- 
eral commercial  usefulness  it  is  desirable  that  the  stations 
operated  within  a  given  area  should  be  very  closely  tuned 
so  that  accidental  interference  will  be  unlikely.  On  the 
other  hand,  if  their  pitches  extend  over  too  wide  a  range 
their  usefulness  in  receiving  maritime  messages  either  of 
distress  or  business  will  be  very  much  limited.  A  ship 
sending  a  distress  call  in  the  hope  of  being  heard  by  a 
group  of  clofely  tuned  syntonic  stations  would  have  to 
send  untuned  signals  of  the  approximate  average  wave- 
length of  the  shore  stations  or  run  the  chance  of  getting 
nothing  through  unless  the  shore  stations  were  fitted  for 
a  continuous  reception  of  a  known  ships'  wave-length. 

In  our  own  country  perhaps  the  most  important  issue 
is  the  regulation  of  the  almost  innumerable  amateur  sta- 
tions. It  is  really  very  instructive  to  ride  through  the 
suburbs  of  almost  any  city  with  an  eye  out  for  antennas. 
It  is  not  uncommon  to  find  a  dozen  or  so  within  the  radius 
of  a  few  miles,  and  they  are  scattered  far  and  wnde  all 
along  the  seacoast  and  inland  as  well.  Fortunately  most 
of  them  are  of  small  power,  but  on  the  other  hand  most 
of  them  are  either  untuned  or  operated  without  the  slight- 


est regard  to  the  use  of  <U  liiiile  |»itch,  so  that  even  a  care- 
fully tuned  coast  station  may  be  (|uite  unable  to  escape  the 
chatter  of  small  and  nnmerons  disturbers  of  the  jicace. 
Rigorous  licensing,  limitation  of  the  power  of  the  sending 
apparatus,  and  enforced  tuning  to  a  wave-length  far  shorter 
than  anything  in  general  use,  would  minimize  the  effect 
of  this  really  very  serious  cause  of  disturbance  without 
materially  interfering  with  the  amusement  of  the  amateurs, 
who  could  listen  if  they  pleased  to  anything  within  the 
scope  of  their  apparatus,  but  would  be  compelled  to  send 
only  the  pitch  that  would  not  cause  serious  interference. 
-Another  group  of  plants  which  must  not  be  left  out  of 
account  in  studying  the  situation  are  the  stations  devoted, 
in  the  words  of  the  Berlin  conference,  to  the  "correspon- 
dence of  private  interests";  that  is,  private  stations  estab- 
lished strictly  for  business  purposes.  It  is  not  easy  t<j 
tell  how  best  to  deal  with  this  particular  class  of  stations. 
Perhaps  the  simplest  process  for  the  present  would  be  to 
leave  them  entirely  out  of  account  as  possible  auxiliaries 
in  maritime  service  and  to  require  them  to  work  with 
accurate  tuning  within  a  particular  range  of  wave-lengths 
assigned  to  this  service,  a  range  perhaps  intermediate  be- 
tween that  assigned  to  ships'  service  and  that  in  use  in 
government  stations.  At  all  events,  it  is  plain  to  see  that 
the  London  conference  has  its  work  laid  out  for  it,  and  it 
is  earnestly  to  be  hoped  that  whatever  conventions  are 
entered  into  by  the  representatives  of  this  government  will 
be  promptly  and  fully  ratified  so  that  the  whole  art  can  be 
put  under  effective  international  regulation  without  any 
further  delays. 


THE  ADJUSTABLE-SPEED  DIRECT-CURRENT  MOTORS. 

We  print  this  week  an  instalment  of  a  very  clearly  written 
and  illustrated  article,  by  Prof.  A.  D.  Du  Bois,  on  a  sub- 
ject of  great  practical  importance  which  is  not  generally 
treated  by  electrical  engineering  textbooks  in  so  condensed 
yet  comprehensive  a  form.  The  facts  are  known  to  engi- 
neers, but  they  lie  scattered  in  various  papers  or  in  different 
sections  of  a  textbook.  The  function  of  all  industrial  mo- 
tors is  to  drive  machinery  of  some  kind.  From  a  dynamic 
standpoint  the  machinery  requires  a  certain  driving  torque 
to  be  exerted  on  it  at  a  certain  speed  or  angular  velocity. 
The  product  of  these  two  variables  is  the  power  that  has  to 
be  delivered  by  the  motor  mechanically.  From  this  point 
of  view,  all  rotating  machines  differ  only  in  their  torque  and 
speed  characteristics.  Some  machines,  such  as  certain  cotton- 
spinning  machines,  require  the  maintenance  of  a  constant 
speed  at  more  or  less  constant  torque.  Other  machines,  such 
as  certain  printing  presses,  require  closely  adjustable  speeds 
at  nearly  constant  torque.  Yet  other  machines,  such  as 
certain  hoists,  require  closely  adjustable  speeds  at  closely 
adjustable  torque.  As  the  article  points  out,  the  speed- 
torque  curve,  or  set  of  curves,  for  any  given  machine, 
representing  the  range  of  speeds  that  it  demands  and  the 
corresponding  range  of  its  torque,  is  of  great  importance 
to  the  electrical  engineer  who  undertakes  to  operate  it  by 
a  driving  motor. 

The  easiest  condition  for  the  ordinary  direct-current 
shunt  motor  to  meet  is  that  of  variable  torque  at  nearly 
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constant  speed,  'lliis  ccjiidition  is  fortunately  met  witli  in 
a  large  number  of  machines  constituting  the  constant-speed 
class.  There  is,  however,  another  and  a  constantly  growing 
class  of  machines  which  demands  adjustable-speed  opera- 
tion, and  this  always  calls  for  a  more  expensive  motor. 
As  the  article  points  out,  there  are  three  fundamental 
methods  of  controlling  the  speed  of  a  direct-current  motor; 
namely,  by  changing  the  flux,  the  armature  volts,  or  the 
number  of  active  armature  conductors  in  circuit.  W'iiich 
one,  or  which  pair,  of  the  three  fundamental  methods  is 
preferable  in  any  given  case  depends  upon  various  condi- 
tions, and  especially  upon  the  speed-torque  characteristics 
of  the  load.  None  of  the  methods  is  perfectly  satisfactory, 
and  each  has  certain  advantages  of  its  own.  The  direct- 
current  motor  is  distinctly  superior  to  the  alternating-cur- 
rent motor  in  provisions  for  adjustable-speed  operation; 
but  even  the  direct-current  motor  is  far  from  meeting  the 
requirements  in  an  ideal  way. 

It  is  a  remarkable  fact,  as  indicated,  that  by  no  one  of 
the  three  fundamental  methods  of  speed  control  taken  alone 
is  it  possible  to  make  the  torque  of  a  motor  increase  as  its 
speed  increases,  notwithstanding  the  fact  that  in  a  number 
of  cases  presented  in  industrial  practice  the  torque  of  a 
load  increases  with  the  speed,  as,  for  example,  in  fan 
blowers.  Another  interesting  conclusion  drawn  from  the 
analysis  is  that  the  inherent  speed  regulation  is.  worse  on 
low  speeds  with  the  voltage-control  method  than  with  the 
flux-control  method.  This  of  course  is  an  incident  to  the 
increased  PR  loss  of  power  in  conductors  at  low  voltages, 
and  is  not  an  inherent  defect  in  the  voltage-control  method 
considered  alone.  For  the  same  reason,  low-voltage  gen- 
erators— that  is,  generators  of  under  50  volts  emf — are 
likely  to  show  relatively  low  efificiencies,  and  inherent  pres- 
sure regulations,  owing  to  the  PR  losses  in  brush  and  brush- 
contact  resistance. 


THE  ELECTRIFICATION  OF  A  LIGHT  RAILWAY. 

We  describe  elsewhere  an  Austrian  combined  railway  and 
lighting  plant  which  is  sufficiently  out  of  the  ordinary  to 
involve  some  rather  valuable  lessons  in  electrification.  The 
plant  in  question  operates  a  branch  of  the  Austrian  State 
Railway  which  runs  for  51  miles  through  the  wild  Styrian 
mountains.  Started  as  a  steam  road,  this  line  has  just  been 
skilfully  converted  to  electrical  o]jeration.  Its  most  notable 
feature,  from  an  American  standpoint,  is  that  it  is  a  light, 
narrow-gage  road,  a  type  practically  unknown  in  this 
country,  although  capable  of  great  usefulness  in  situations 
where  standard-gage  lines  arc  costly  and  difficult  to  con- 
struct. 'Ilic  actual  gage  in  tliis  case  is  only  30  in.  and  tlie 
rails  wei'^h  only  44  lb.  to  the  yard.  Such  a  light  railway 
is  admira])ly  adapted  for  its  purpose  and  can  unquestion- 
ably be  built  and  operated  at  considerably  lower  cost  than 
the  standard-gage  roads  generally  employed.  There  seems 
to  be  an  inherent  theory  in  the  mind  of  the  .American 
engineer  that  all  electrical  lines — however  inconsequential — 
are  liable  to  become  parts  of  trunk-line  systems,  even  when 
the  roads  run  only  between  mountain  villages  with  very 
modest  traffic.     Could  we  be  freed  of  this  obsession,  manv 


more  protitable  branch  railways  would  be  built  to  serve 
as  feeders  for  the  heavier  lines,  the  capillaries,  so  to 
speak,   in   industrial   circulation. 

Built  as  it  was  for  a  steam  road,  the  grades  are  light 
from  an  American  standpoint,  none  being  greater  than  2.5 
per  cent.  It  is  interesting  to  note  that  the  cause  for  the 
change  of  motive  power  was  an  increase  of  traffic  so  great 
that  operation  by  steam  became  burdensome.  Two  power 
plants  have  already  been  developed  to  handle  the  electrical 
load  of  the  system,  both  of  which  are  illustrated  in  our 
article.  These  plants  are  not  unusual  in  design  or  con- 
struction, except  in  so  far  as  they  involve  combined  three- 
phase  and  single-phase  operation.  In  electrifying  the  road 
it  was  found  desirable  to  furnish  light  and  motor  service 
to  the  country  tributary  to  the  line.  Use  is,  therefore,  made 
of  three-phase  plants  feeding  energy  to  the  general  system 
in  the  usual  way  and  delivering  energy  over  only  one  phase 
for  the  railway  service.  The  use  of  single-phase  motor  in 
preference  to  the  three-phase,  which  would  have  been 
readily  built,  is  strong  evidence  of  the  successful  evolution 
of  single-phase  traction  in  meeting  even  rather  severe  re- 
quirements of  railway  traffic.  The  combined  functions  of 
the  plant  made  it  desirable  to  depart  somewhat  from  the 
very  low  frequency  used  on  the  foreign  single-phase  lines, 
and  all  of  the  electrical  equipment,  both  the  two  hydraulic 
plants  and  the  Diesel  engine  auxiliary,  is  worked  at  25 
cycles.  There  was  apparently  no  hesitation  in  building 
motors  for  this  frequency. 

There  is  nothing  remarkable  about  the  distribution  of 
energy.  A  part  of  it  is  handled  from  one  of  the  stations 
by  65,000-volt  feeders.  The  remainder  of  the  system  is  fed 
from  substations  receiving  energy  from  high-tension 
feeders  at  27,000  volts.  The  smaller  of  the  two  hydraulic 
plants  is  used  practically  entirely  for  the  three-phase  dis- 
tribution, the  railway  work  calling  chiefly  upon  the  other. 
The  stand-by  station  is  equipped  with  two  oil  engines,  each 
driving  a  700-kva,  three-phase  generator.  It  serves  the 
double  purpose  of  tiding  over  periods  of  low  water  and  of 
acting  as  an  emergency  relay  in  cases  of  accident.  The 
track  conductor  .system  of  the  railway  presents  no  striking 
peculiarities.  It  is  of  the  ordinary  double-catenary  type, 
long  familiar  in  European  practice,  the  working  conductor 
being  placed  in  general  18  ft.  above  the  rail,  although  the 
height  is  reduced  to  as  low  as  12  ft.  at  the  terminals.  The 
train  equipment  impresses  one  as  somewhat  heavy  for  the 
track,  but  in  this  connection  it  must  not  be  forgotten  that 
the  speed  is  not  intended  to  be  high,  only  some  25  miles  an 
hour.  The  locomotives  are  of  the  double-truck  type,  weighing 
47  tons,  and  each  truck  carries  an  i8oo-h')  alternating-cur- 
rent series  motor  geared  to  the  wheels.  The  double-truck 
construction,  with  its  great  structural  flexibility,  is  interest- 
ing on  account  of  the  character  of  the  roadbed,  which, 
although  without  severe  grades,  is  made  up  of  a  large 
number  of  moderate  grades  and  presents  for  more  than 
half  its  length  curves  with  radii  between  250  ft.  and  300  ft. 
.Altogether,  the  system  represents  a  most  beautiful  demon- 
stration of  the  practical  working  qualities  of  the  light  rail- 
way and  of  the  adaptability  of  single-phase  traction  to 
meet  the  severe  requirements  of  mountain  service. 
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LONDON  RADIO-TELEGRAPH  CONGRESS. 


At  tlio  Dpoiiiiig  meeting  of  the  Sccuiid  liucrnational 
Kaili«)  Teiej^rapliic  Convention,  in  the  London  quarters  of 
the  Institution  of  l'"lectrical  I-'nijineers,  on  June  4,  there 
were  present  i6o  delegates  from  tliirty  eountries.  who  were 
welcomeil  on  behalf  of  the  Kin^  and  the  government  by 
Hon.  Herbert  Samuel,  I'oslmasler-tieneral.  On  June  10 
the  delegates  will  be  received  by  the  King  at  Buckingham 
Palace.  Sir  Henry  Mal)iugton  Smith  was  elected  chairman 
iif  the  convention  in  accordance  with  the  suggestion  of  the 
I'ostmaster-General.  Tlie  American  delegation  will  insist 
on  the  adoption  of  rules  providing  for  a  twenty-four-hour 
radio-telegraph  staff  on  each  seagoing  vessel  carrying  more 
than  100  persons  and  providing  for  precedence  over  all 
commercial  and  private  messages  of  distress  messages, 
weather  observations  and  storm  warnings.  It  is  possible 
that  the  conference  will  be  in  session  during  the  remainder 
of  June.  The  advance  proposals  which  will  be  considered 
by  the  delegates  to  the  conference  have  been  printed  and 
are  now  obtainable  from  the  Government  Printing  Office  at 
Washington.  These  proposals  make  a  pamphlet  of  114 
pages,  which  will  be  of  particular  interest  to  all  who  are 
engaged   in   or  connected   with   the   wireless   industry. 


N.  E.  L.  A.  CONVENTION  PREPARATIONS. 


{By  Telegraph.) 
Final  arrangements  have  been  made  for  the  convention 
of  the  National  Electric  Light  Association  at  Seattle. 
Secretary  T.  C.  Martin  and  his  staff  arrived  Saturday, 
June  I,  and  opened  headquarters  in  the  Washington  Apart- 
ments, immediately  adjoining  the  New  Washington  Hotel. 
Mr.  Walter  Neumuller,  of  the  exhibition  committee,  opened 
his  office  in  the  Washington  Annex.  Workers  are  busily 
engaged  decorating  the  drill  hall  of  the  National  Guard 
Armory  for  exhibition  purposes,  and  one  end  of  the  room 
is  being  partitioned  off  by  a  regulation  fire  wall  extending 
from  the  floor  to  the  roof.  The  walls  of  the  partition  are 
being  separated  by  a  3-ft.  air  space  to  deaden  the  sound. 
In  this  newly  constructed  room  the  general  sessions  of  the 
convention  w^ill  be  held.  At  either  end  of  the  hall  paralleling 
the  drill  hall  and  not  far  from  the  entrance  are  two  large 
rooms  which,  will  be  utilized  for  sessions  also.  These  rooms 
will  be  known  as  Meeting  Rooms  No.  2  and  No.  3,  the 
latter  being  to  the  right  of  the  entrance  and  the  former  to 
the  left.  To  the  left  of  the  main  entrance  as  one  enters  is 
the  officers'  library.  This  will  be  utilized  during  the  con- 
vention for  the  registration  of  delegates  and  guests,  who 
w'll  be  provided  with  advance  copies  of  papers  in  the  room 
just  across  the  hall,  now  the  headquarters  of  the  Second 
infantry.  The  office  of  the  Convention  Daily  will  be  to  the 
right  of  the  entrance  on  the  main  floor,  quarters  having 
been  provided  for  the  staff  in  a  large  hall  room  to  the  rear 
of  Meeting  Room  No  3.  A  booth  in  the  exhibition  hall  will 
be  provided  for  the  secretary  of  the  association,  and  the 
Puget  Sound  Traction,  Light  &  Power  Company  has  also 
taken  a  booth  in  the  exhibition  hall,  where  persons  con- 
versant with  the  city  and  its  sights,  as  well  as  with  the 
Pacific  Northwest  in  general,  will  be  stationed.  It  is  ex- 
pected that  the  decorator,  Mr.  M.  A.  Singer,  of  New  York, 
will  complete  the  decorations  and  the  erection  of  partitions 
and  booths  by  Saturday,  after  which  time  the  exhibitors 
will  have  an  opportunity  to  arrange  their  respective  dis- 
plays. All  but  a  few  of  the  booths  have  been  contracted  for, 
and  it  seems  certain  that  none  will  be  vacant  on  the  opening 
night. 

The  local  entertainment  committee,  of  which  Mr.  H.  T. 
Edgar,  of  the  Puget  Sound  Traction,  Light  &  Power  Com- 
pany, is  chairman,  has  arranged  its  program  and  submitted 
it  to  the  association.     Admission  to  all  special  events  will 


be  by  batlge  of  the  association,  and  in  ad<lilion  to  reijrc- 
senlation  at  the  booth  of  the  Puget  Sound  Traction,  Light  & 
Power  Company  the  committee  will  have  at  least  one  rep 
resentative  of  tlie  sub-connnittee  on  hotels  stationed  at  each 
of  the  hotels  at  which  delegates  arc  registered.  A  ladies" 
connnittee  will  have  headquarters  in  the  balcony  of  the  New 
Washington  Hotel.  The  Washington  State  Art  Association 
has  extended  the  courtesies  of  its  nuiseum  galleries  to 
delegates,  and  the  local  generating  stations  and  substations 
will  also  be  open  lo  visitors  with  badges.  During  the  con- 
vention those  desiring  to  play  golf  have  been  invited  to 
the  links  of  the  Se  ittle  Golf  and  Country  Club,  the  Town 
and  Country  C"lub  of  Seattle,  the  Tacoma  Country  Club 
and  the  Victoria  Golf  Club. 

On  Monday  afternoon  there  will  be  a  game  of  baseball 
between  the  nines  comprising  delegates  from  east  of  the 
Rockies  and  those  from  the  Slope  at  the  athletic  field  on 
the  campus  of  the  University  of  Washington,  on  the  site 
of  the  Alaska- Yukon  Exposition.  Special  cars  will  take 
delegates  and  guests  to  and  from  the  field.  These  trips  are 
so  arranged  as  to  show  the  sights  of  the  city,  the  route  to 
the  ball  grounds  being  along  the  shore  of  Lake  Union  and 
the  return  being  made  by  way  of  the  Capitol  Hill  resi- 
dential district. 

The  exhibition  in  the  armory  will  open  on  Monday  night 
and  will  be  followed  by  a  reception  to  President  and  Mrs. 
Gilchrist  in  the  convention  hall.  A  promenade  concert  and 
dance  will  mark  the  conclusion  of  the  evening's  entertain- 
ment. 

Automobile  trips  around  Seattle  have  been  arranged  for 
Tuesday  afternoon,  which  will  require  from  two  to  two  and 
a  half  hours.  On  Wednesday  afternoon  there  will  be  a 
short  boat  trip  on  Puget  Sound,  which  will  afford  the  ladies 
an  opportunity  of  viewing  from  the  Sound  the  city  and  its 
wonderful  panoramic  setting  of  snow-capped  mountains. 
Later  on  in  the  afternoon  when  the  boat  returns  a  musicale 
and  tea  will  be  given  in  the  roof  garden  of  the  New  Wash- 
ington Hotel. 

The  ladies  will  visit  the  Seattle  Golf  and  Country  Club 
on  Thursday.  A  silver  loving  cup  has  been  given  as  a 
prize  for  a  ladies'  putting  contest.  During  the  afternoon 
the  ladies  will  be  the  guests  of  the  Westinghouse  Electric  & 
Manufacturing  Company. 

On  Thursday  night  the  convention  hall  will  be  given  over 
to  the  Sons  of  Jove.  On  that  evening  the  Tacoma  and 
Seattle  Jovians  will  do  their  utmost  to  have  one  of  the 
finest  rejuvenations  ever  held  on  the  Pacific  Coast.  Rein- 
forced by  other  Jovians  from  various  parts  of  the  country, 
a  gala  night  is  expected. 

On  Friday  the  delegates  and  guests  are  invited  by  the 
Puget  Sound  Traction,  Light  &  Power  Company  for  a  day's 
trip  to  the  Snoqualmie  Falls  and  White  River  power  devel- 
opments. A  large  platform  has  been  erected  at  Snoqualmie 
Falls  from  which  visitors  may  view  the  plunging  waters. 
A  special  train  will  leave  the  Northern  Pacific  station  early 
ii^  the  morning  for  Snoqualmie  Falls  and  after  a  stop  of  an 
hour  or  so  at  that  place  of  scenic  interest  will  proceed  to 
the  White  River  station  at  Dierlnger,  luncheon  being  served 
en  route.    The  train  will  return  to  Seattle  about  5  o'clock. 

The  final  convention  program  will  not  depart  to  any 
extent  from  the  program  as  printed  in  these  columns  on 
May  4.  Fifty  advance  papers  have  arrived  from  New  York 
and  are  being  placed  in  envelopes  for  rapid  distribution. 
The  badges  will  differ  somewhat  from  those  used  in  pre- 
vious years.  Forming  the  background  of  the  two  stvles  of 
badges  will  be  a  representation  of  Mount  Rainier  and  the 
waterfront  of  Seattle,  the  symbol  of  the  association  being 
in  the  center.  The  city  lighting  department  will  displav  an 
electric  "Potlatch"  sign  during  the  convention,  and  the 
electricians  of  the  New  Washington  Hotel  have  devised  a 
number  of  electrical  effects  to  be  placed  in  the  halls  and, 
dining-room  of  the  hotel.  Other  than  these  no  special  elec- 
tric decorative  effects  will  be  employed. 
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SPECI/l£^ TRAIN  TO  SEATTLE  CONVENTION. 


The  delegates  to  the  N.  E.  L.  A.  convention  at  Seattle 
who  embarked  from  New  York  on  the  "Pink  Special," 
leaving  at  8:50  a.  m.  on  June  3  over  the  Pennsylvania 
Railroad,  were  treated  to  several  pleasant  surprises  during 
the  first  day  of  tiieir  3000-niile  journey.  Not  the  least  of 
the  enjoyable  diversions  provided  by  the  forethought  and 
energy  of  those  in  charge  of  the  train  was  a  player-piano 
in  the  observation  car,  which  proved  very  popular.  Numer- 
ous souvenirs  of  the  trip  were  distributed  early  during  the 
first  day.  Upon  leaving  Philadelphia,  copies  of  a  booklet 
were  given  out  containing  the  names  of  those  in  the  party 
and  the  locations  of  their  reservations,  presented  with  the 
compliments  of  the  Wagner  Electric  Manufacturing  Com- 
pany, of  St.  Louis.  The  train  itself  was  made  up  of  nine 
steel  cars,  including  observation,  club  and  dining  cars,  with 
every  convenience. 

Later  two  very  attractive  souvenirs  describing  a  number 
of  Stone  &  Webster  hydroelectric  developments  in  Wash- 
ington, including  the  White  River  plant,  were  presented  to 
all  in  the  party.  Another  souvenir  got  up  in  a  most  attrac- 
tive form  was  a  diary  of  the  journey,  with  notes  on  the 
points  of  interest  to  be  seen,  distributed  witli  the  compli- 
ments of  the  General  Electric  Company. 

At  East  Pittsburgh  a  brief  stop  was  made  to  take  on  board 
the  Westinghouse  band,  of  twenty-five  pieces,  which 
rendered  a  number  of  popular  airs  during  the  run  to  Pitts- 
burgh, and  there  serenaded  the  train  upon  its  departure. 
At  the  same  time  several  flower  girls  distributed  bouquets 
of  carnations  to  the  ladies  and  boutonnieres  to  the  gentle- 
men, with  the  compliments  of  the  Westinghouse  Electric  & 
Manufacturing  Company.  A  bulletin  was  later  posted  in 
the  observation  car  showing  the  locations  of  the  five  other 
special  trains  en  route  to  Seattle. 

A  handsome  album,  10.5  in.  by  13.5  in.,  containing  full- 
page  views  of  various  scenes  en  route  was  presented  to 
each  member  of  the  party  with  the  compliments  of  the 
Westinghouse  Electric  &  Manufacturing  Company.  Song- 
books  were  also  distributed  by  this  company,  and,  with  the 
player-piano  in  the  observation  car,  it  is  safe  to  assume  thai 
the  evenings  will  be  enlivened  by  song. 

Two  of  the  past-presidents  of  the  association,  Mr.  W. 
C.  L.  Eglin  and  Mr.  Dudley  Earrand.  were  among  the 
eighty-one  persons  on  board.  The  very  complete  arrange- 
ments for  the  comfort  of  tlie  party  were  due  to  the  ener- 
getic work  of  Mr.  J.  C.  McQuiston.  of  East  Pittsburgh,  and 
Mr.  E.  McD.  Quinn.  representing  the  Pennsylvania  Railroad 
Company. 


ELECTROLYSIS  FROM  RAILWAY  CIRCUITS. 


Continuing  the  lively  discussion  which  has  been  going  on 
in  Chicago  in  relation  to  the  pending  ordinance  to  prevent 
electrolytic  damage,  another  hearing  was  held  before  the 
committee  on  gas,  oil  and  electric  light  of  the  City  Council 
on  May  29.  Mr.  Ray  Palmer,  the  city  electrician,  had 
most  of  the  time  of  the  long  session  to  set  forth  his  rebuttal 
of  the  companies'  engineers'  estimates  of  the  expense  of 
making  the  necessary  changes  called  for  by  the  proposed 
ordinance.  The  fact  was  brought  out  that  there  is  not  now 
a  very  wide  discrepancy  between  the  companies'  engineers' 
estimates  and  the  city  electrician's  estimates  of  the  cost  of 
carrying  out  the  provisions  of  the  ordinance,  so  far  as  the 
elevated  railways  are  concerned.  The  figures  vary  from 
$1,600,000  to  $2,000,000.  In  relation  to  the  surface  railways, 
however,  there  is  a  much  wider  variation,  the  estimates  here 
being,  in  round  figures,  $5,000,000  by  the  city  electrician  and 
$^Q,ooo,oop,  by  the  companies'  engineers.  The  subject  is 
complicated,  however,  by  the  various  method?  of  meeting 
the  situation  which  seem  to  be  permissible  under  the  pro- 
posed ordinance,  so  that  without  further  and  more  detailed 


analysis  the  figures  do  not  mean  much  to  the  reader. 
One  fact  brought  out  was  that  whereas  there  are  fifteen 
substations  now  in  use  in  Chicago  for  the  surface  railway 
systems,  the  companies"  engineers  estimate  that  thirty-eight 
would  be  required  to  comply  with  the  proposed  ordinance. 

The  city  electrician  favors,  among  other  things,  the  use 
of  negative  boosters  in  return  circuits.  He  was  asked  if 
negative  boosters  are  used  in  this  country  and  he  answered 
in  the  negative.  In  explaining  this  fact,  Mr.  I'almer  said 
that  the  absence  of  negative  boosters  arises  from  the  fact 
that  water-pipe  extension  departments  in  American  cities 
have  not  employed  electrical  engineers  to  advise  them  in 
this  matter.  Moreover,  there  is  no  standard  legalized  maxi- 
mum drop  required  throughout  the  United  States  as  is  the 
case  in  England.  These  facts  account,  according  to  Mr. 
Palmer,  for  the  fact  that  negative  boosters  are  not  used  in 
this  country.  The  speaker  added  that  Great  Britain  and 
European  countries  are  far  ahead  of  the  United  States  in 
precautions  taken  to  prevent  electrolysis  by  current  escaping 
from  street-railway  returns. 

Ml.  W.  W.  Gurley,  counsel  for  the  Chicago  Railways 
Company,  asked  if  there  is  any  city  in  the  United  States 
where  the  law  requires  as  low  a  maximum  drop  as  12  volts. 
Mr.  Palmer  said  that  there  is  not,  but  that  that  is  no  reason 
why  the  situation  in  Chicago  should  not  be  remedied.  An 
animated  colloquy  ensued  as  to  what  might  be  considered 
prohibitive  cost  in  adopting  the  remedy  advocated  by  the 
city  electrician. 

Mr.  Leon  Hornstein,  of  the  corporation  counsel's  office, 
supported  Mr.  Palmer,  and,  as  the  lawyer  who  had  drawn 
up  the  proposed  ordinance,  gave  his  interpretation  of  it. 
This  ordinance  does  not  compel  the  use  of  a  drainage  system 
in  addition  to  the  return-current  drop  provision.  The 
speaker  and  Mr.  Gurley  had  a  lively  interchange  over  the 
construction  of  the  ordinance.  Mr.  Palmer  assisted  the 
city's  lawyer  in  the  difficult  task  of  endeavoring  to  make 
clear  the  various  technical  and  legal  variations  of  a  com- 
plicated subject.  Mr.  Hornstein  quoted  from  one  of  the 
many  findings  in  the  celebrated  Peoria  electrolysis  case, 
and  that  was  the  signal  for  the  lawyers  on  the  side  of  the 
companies  to  give  their  interpretation  of  what  the  judge 
meant  to  say  in  the  recent  pronouncements  on  this  case. 

Mr.  H.  L.  Lucas,  the  representative  of  the  city  engineer's 
office  in  charge  of  water-pipe  extension,  said  that  the  cases 
of  electrolysis  damage  to  water  mains  in  Chicago  are  be- 
coming more  frequent. 

Mr.  Leonard  A.  Busby,  president  of  the  Chicago  City 
Railway  Company,  quoted  from  the  so-called  "final  decree" 
in  the  Peoria  electrolysis  case  to  show  that  the  court  in 
that  long-drawn-out  litigation  had  sanctioned  the  trying  out 
of  a  drainage  system.  "Why  not  do  the  same  here?"  in- 
quired Mr.  Busby.  If  the  ordinance  is  passed  it  simply 
means  litigation,  and  the  speaker  suggested  that  the  investi- 
gation be  continued  by  the  joint  efforts  of  the  city  and  the 
companies,  and  that  in  the  meantime  the  companies  be  per- 
mitted to  try  out  the  drainage  system. 

A  rather  warm  discussion  on  the  merits  of  the  so-called 
"drainage  system,"  which  is  another  name  for  the  pipe- 
bonding  system,  ensued.  In  answer  to  a  question  Mr. 
Palmer  said  that  he  had  formerly  approved  of  the  drainage 
system  but  that  he  did  not  now.  Mr.  H.  B.  Eleming,  of  the 
Chicago  City  Railway  Company,  read  a  report  presented 
last  year  from  which  the  speaker  drew  the  conclusion  that 
at  that  time  the  present  city  electrician  sanctioned  the  drain- 
age system.  Mr.  Palmer  said  his  position  was  misconstrued. 
He  added  that  a  maximum  7-volt  drop  would  be  better  than 
the  maximum  12-drop  volt  proposed  in  the  ordinance,  the 
latter  being  supplemented  by  a  drainage  system.  He  pro- 
posed the  i2-volt  drop  and  wording  the  ordinance  in  such 
a  way  that  the  drainage  system  could  be  used  also  to  give 
•    the  companies  a  little  more  leeway. 

Costs  of  operation  and  methods  of  figuring  cost  entered 
into  the  discussion.     Mr.  G.  T.  Seelv.  of  the  elevated  rail- 
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roads,  pointed  oul   llu-   incrcasiil  ciisl   of  oiicralion   by   llu- 
use  of  the  negative  booster  system. 

Mr.  R.  H.  Rice,  engineer  for  the  Hoard  of  Supervising 
Ijigiiieers,  took  part  in  the  di.scnssion.  The  l)oard,  lie  said. 
was  standing  neither  witii  the  city  nor  with  the  companies; 
every  bit  of  information  tliat  it  possesses  is  available  for 
iiiitli  sides.  The  estimates  of  the  cost  presented  on  both 
sides  are  bascil  on  fundamental  figures  of  the  Board  (»f 
."Supervising  Ivnginccrs.  These  fundamental  figures  liave 
been  used  and  applied  differently  by  the  two  sides  to  llu- 
controversy.  Certain  allowances  have  been  made  In  tlir 
railway  companies  which  Mr.  Palmer  tliinks  should  not 
iia\e  been  made.  However,  Mr.  Rice  expressed  his  per- 
sonal belief  that  in  tlu-  main  the  figures  of  the  railway 
companies  are  correct,  lie  doubted  if  the  surface  com- 
panies could  take  measures  to  comply  with  the  proposed 
ordinance  at  an  expense  as  low  as  $5,000,000.  \Vhcn  the 
connnittee  adjourned  no  definite  conclusion  had  been 
reached. 


RAILROAD  ELECTRIFICATION. 


In  the  series  of  addresses  in  connection  with  the  study 
of  Chicago's  transportation  problem  by  the  City  Club  of 
Chicago,  Dr.  W.  F.  M.  Goss,  director  of  tlie  engineering 
department  of  the  University  of  Illinois,  spoke  before  the 
club  on  June  3,  his  paper  being  entitled  "The  Electrification 
of  Chicago  Railroad  Terminals."  Dr.  Goss  spoke  in  a 
careful  and  conservative  manner,  pointing  out  the  magni- 
tude of  the  proposed  electrification,  its  advantages  and  dis- 
advantages, and  the  difficulty  of  carrying  it  out.  He  said 
that  there  are  2600  miles  of  railroad  track  in  the  194  square 
miles  of  Chicago's  area.  There  are  105  separate  railroad 
yards  in  the  city.  While  it  is  true  that  these  railroad  tracks 
cover  the  city  like  a  web,  nevertheless  they  are  where  they 
are  because  the  people  have  had  need  of  the  service 
rendered. 

Perhaps  the  railroads'  contribution  to  the  smoke  nuisance 
of  the  city  from  the  stacks  of  their  1673  locomotives  is  not 
large  in  comparison  with  the  whole  amount  of  smoke  in  the 
atmosphere  of  the  city.  The  speaker  gave  some  account  of 
the  careful  and  thorough  manner  in  which  the  Chicago 
Association  of  Commerce  committee  of  investigation  on 
smoke  abatement  and  electrification  of  railway  terminals  is 
studying  the  question.  Dr.  Goss  is  a  member  of  this  com- 
mittee. He  said  that  the  companies  contend  that  electrifica- 
tion is  not  ess^ential  to  the  smokeless  operation  of  locomo- 
tives drawing  trains.  Hand  firing  is  much  better  now  than 
in  former  years,  and  there  is  also  the  possibility  that  the 
use  of  mechanical  stokers  on  locomotives  may  practically 
eliminate  smoke.  Further,  storage-battery  locomotives  or 
the  motor-car  type  of  locomotives  using  oil  engines  have 
been  suggested.  At  this  point  Dr.  Goss  spoke  briefly  of  the 
remarkable  extension  in  the  use  of  the  Diesel  oil  engine. 
The  expense  entailed  by  the  use  of  locomotives  of  this  type 
would  be  small  compared  with  the  cost  of  general  electrifica- 
tion. The  railroads  may  prefer  to  use  one  of  these 
expedients. 

Tw'O  aspects  of  electrification  present  themselves.  One  is 
as  applied  to  suburban  passenger  service  and  the  other  as 
applied  to  other  traffic,  including  switching,  through  pas- 
senger and  through  freight  trains.  The  first  proposition  is 
the  simpler  one.  The  speaker  enumerated  the  advantages 
of  electrification  in  suburban  passenger  service  and  the 
probable  ultimate  gain  in  business  by  the  more  attractive 
service.  He  told  what  would  be  necessary  for  electrifica- 
tion. Probably  the  improvement  is  delayed  not  so  much 
because  the  first  cost  is  prohibitive,  but  because  the 
directors  of  the  companies  see  no  prospect  of  immediate  in- 
crease in  revenues  as  the  result  of  the  change.  The  pro- 
posal may  be  compared  with  that  of  track  elevation  in  cities. 
The  electrification  .of  the  suburban  passenger  service,  while 
hedged  about  with  difficulties,  will  no  doubt  lead  to  improve- 


iiitni    ni   service,   as   has   been    ihc   ca.sc   witii    ihc   elevated 
1  racks,     (jradually  it  will  be  brought  about. 

The  com|)lete  electrification  of  the  present  steam  railroad 
lines  within  the  limits  of  the  city  of  Chicago  constitutes  a 
problem  of  much  greater  magnitude.  Probably  no  one 
knows  the  first  cost  of  such  an  imprcjvement  or  what  its 
effect  would  be  on  operating  conditions.  An  electric  loco- 
motive costs  .'vbout  twice  as  nuich  as  a  steam  loconnnive  of 
equal  rating.  As  a  guess  Dr.  Goss  said  that,  in  addition  to 
the  cost  of  the  locomotive  itself,  it  might  be  said  that  behind 
each  locomotive  there  would  be  an  additional  investment 
hardly  less  than  $100,000  and  which  might  run  to  double 
that  amount.  The  actual  mcAcnient  of  terminal  trains  can 
probably  not  be  accomplished  more  cheaply  by  electricity 
than  by  steam,  l-dectrical  operation  has  advantages,  but  in 
the  case  of  the  proposed  general  electrification  of  all  the 
tracks  in  the  whole  city  these  advantages,  with  one  excep- 
tion, may  be  considered  as  minor  advantages.  This  excep- 
tion is  the  abolition  of  smoke,  cinders,  dirt  and  noise.  In 
concluding  Dr.  Goss  asserted  that  to  carry  out  a  compulsory 
plan  of  general  electrification  innnediately  would  embarrass 
many  railroad  companies  financially.  The  city  will  do  well, 
he  thinks,  to  study  the  ])rohlcni  c^mjointly  with  the  railroads. 


ILLUMINATION  FOR  KNIGHTS  TEMPLARS  IN 
PITTSBURGH. 


During  the  conclave  of  the  Pennsylvania  Knights 
Templars  in  Pittsburgh  on  May  27.  28  and  29  the  Allegheny 
County  Light  Company,  a  subsidiary  of  the  Philadelphia 
Company,  made  a  special  feature  of  electrical  decorating. 


Decoration   of  Office    BuMding    in    Pittsburgh    During  the   Conclave 
of  the   Pennsylvania    Knights  Templars. 

its  display  easily  being  one  of  the  most  notable  in  the  city 
in  honor  of  the  Knights.  The  central  figure  of  the  com- 
pany's display,  wdiich  took  up  the  entire  front  of  the  seven- 
story  office  building  in  Sixth  Avenue,  was  a  huge  Maltese 
cross,  containing  the  cross  and  crown  of  the  order  in  the 
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center.  liehind  the  cross  and  crown,  which  were  in  colored 
lamps,  was  a  great  white  sunburst.  The  sunburst  began 
lighting  from  the  center  and  gradually  crept  out  toward  the 
ends,  the  effect  being  a  most  pleasing  one.  About  400  i6-cp 
lamps  were  used  in  the  central  decoration  and  about  1600 
lamps  on  the  front  of  the  building.  The  officials  of  this 
company  estimate  that  in  the  entire  city  during  the  conclave 
250,000  lamps  were  used  in  honor  of  the  Knights,  in  addi- 
tion to  the  regular  lighting,  with  which  the  city  is  richly 
blessed. 


ELECTRIC  SYSTEM  OPERATION. 


At  the  May  meeting  of  the  Washington  Section  of  the 
American  Institute  of  Electrical  Engineers  Mr.  Charles 
W.  Stone  presented  a  paper  entitled  "Some  Problems  of 
Substation  and  Central  Station  Operation."  An  abstract 
of  this  paper  follows: 

The  exciter  end  of  the  central  station  seems  to  have 
almost  as  many  designs  as  there  are  designers.  The  rest 
of  the  station  is  quite  satisfactorily  standardized.  Not  all 
exciter  systems  are  economical  nor  can  all  be  right.  Any 
trouble  there  affects  the  operation  of  the  entire  system. 
The  directly  connected  exciter  according  to  the  self-con- 
tained unit  idea  is  of  questionable  standpoint.  It  is  not 
economical  to  operate  an  exciter  on  high-speed  machines, 
high-speed  apparatus  being  very  sensitive  to  external  in- 
fluences. For  example,  a  25-kw  exciter  on  a  5000-kw  tur- 
bine is  difficult  to  keep  in  alignment.  It  is  well  to  allow 
nothing  which  is  likely  to  involve  trouble  on  the  main 
installation.  With  separate  exciters  the  loss  of  an  exciter 
causes  comparatively  little  trouble.  The  motor-driven  ex- 
citer, being  fed  with  energy  from  the  system,  tends  to 
amplify  any  variations.  To  ward  off  complete  loss  of  ex- 
citation a  steam-driven  unit  should  at  all  times  operate 
in  parallel  with  the  other  exciters.  Turbo-exciters  ex- 
hausting steam  into  the  feed-water  heating  system  serve 
very   admirably. 

The  cheapest  system  for  voltage  control  on  the  gener- 
ator is  one  involving  a  Tirrill  regulator.  This  regulator 
can  handle  a  few  exciters  but  not  many.  Two  regulators 
do  not  work  well  in  parallel.  The  more  recent  method  of 
control  by  paralleling  the  exciters  on  an  exciting  busbar 
and  regulating  by  a  series  booster  is  very  satisfactory. 
This  machine  is  comparatively  small  and  easily  follows  the 
regulator.  In  this  system  the  additional  safeguard  of  a 
storage  battery  can  be  easily  provided.  The  battery 
should  be  parallel  with  the  exciters,  being  arranged  to 
"float"  on  the  line.  In  this  case  it  is  immaterial  whether 
the  exciter  busbar  receives  energy  from  the  battery  or 
the  machine. 

In  a  large  number  of  central  stations  overload  circuit- 
breakers  are  used  on  the  exciters.  Overload  breakers  in 
this  connection  are  of  questionable  service,  since  a  short- 
circuit  means  a  shutdown,  and  hence  the  alternating- 
current  breakers  can  take  care  of  that.  With  motor- 
driven  exciters  it  is  well  to  use  an  alternating-current 
breaker  set  at  four  times  normal  load  and  protect  the 
di-r.ect-cu'rrent  side  by  inverse  power  relay. 

The  difference  between  the  American  and  European 
practice  regarding  the  substation  feeders  is  that  according 
to  the  latter  but  not  the  former  the  substations  are  inter- 
connected. The  American  system  of  radial  distribution 
requires  more  copper  but  gives  satisfaction. 

The  use  of  sectionalizing  busbars  is  not  always  economi- 
cal, as  it  often  makes  necessary  the  operation  of  more 
machines  than  the  load  demands  from  the  efficiency  stand- 
point. The  insertion  of  load-limiting  reactors  is  now 
standard  practice.  A  reactor  consists  of  simply  a  con- 
crete core  wound  with  bare  copper.  They  are  fireproof, 
well  insulated  and  proof  against  sparking  over.  Twelve 
times  normal  current  is  the  standard  allowance.     Section- 


alization  of  busbars  and  the  insertion  of  reactance  limit 
the  short-circuit  current  to  the  rating  of  the  machines  in 
the  section  in  trouble  and  one  machine  in  each  adjoining 
section.  , 

Feeders  should  be  so  arranged  that  the  load  can  be  taken 
off  the  system  in  increments  rather  than  all  at  once.  This 
plan  will  allow  a  shutdown  of  part  of  the  system  without 
interfering   with   the   rest    in   the  case  of  an   emergency. 

The  paper  was  discussed  bv  Messrs.  Hamia,  Smith  and 
Hliss. 


SOME  RECENT  ENGLISH  PATENT  CASES. 


By  an-   English   Barrister. 

It  is  a  curious  feature  of  English  patent  litigation  that 
much  of  it  is  inspired  from  the  United  States.  One  hears 
those  who  practise  in  courts  where  patent  cases  are  tried 
aver  that  the  best  and  most  lucrative  suits  are  those  which 
are  promoted  or  defended  by  American  citizens,  and,  to 
judge  from  the  reports,  this  is  a  true  statement. 

But,  apart  from  the  direct  advantages  it  confers  upon  the 
lawyers,  Anglo-American  patent  litigation  has  led  to  the 
settlement  of  a  large  number  of  questions  of  great  impor- 
tance and  complexity  in  relation  to  recent  patents.  In  view 
of  the  fact  that  the  validity  of  some  of  these  patents  is  of 
concern  to  both  English  and  American  patentees,  it  is 
probable  that  a  review  of  some  of  the  more  recent  of  them 
would  be  of  value  on  both  sides  of  the  Atlantic.  The  few 
representative  cases  cited  below  are  not  confined  entirely  to 
those  that  are  strictly  electrical. 

In  a  recent  case  (Trautner  vs.  Patmore,  29  R.  P.  C, 
60)  it  was  established  that  unless  a  patent  has  been  granted 
an  interim  injunction  to  restrain  the  use  of  an  invention 
improperly  obtained  from  the  plaintiff  will  not  be  granted. 
In  the  case  cited  a  patent  was  granted  to  the  plaintiff  for 
improvements  in  connection  with  hanging  book  carriers  or 
brackets  for  securing  books,  cards,  tablets  and  the  like 
purposes  on  July  25,  1910.  On  July  23  the  defendant  was 
employed  by  the  plaintiff  to  obtain  orders  for  advertise- 
ments in  connection  with  covers  for  telephone  directories, 
and  for  this  purpose  the  invention  and  a  draft  provisional 
specification  were  communicated  to  him  (as  the  petitioner 
alleges)  in  confidence.  Subsequently  the  defendant  left  the 
plaintiff's  employ  and  made  and  sold  the  invention  on  behalf 
of  a  company  of  which  he  was  a  director.  The  plaintiff 
then  commenced  an  action  for  infringement  against  the 
defendant  and  the  company,  and  moved  for  an  interim 
injunction.  The  defendants  alleged  that  the  patent  was 
invalid  by  reason  of  prior  publication  by  the  defendant 
before  July  25,  1910,  prior  to  which,  at  the  plaintiff's  re- 
quest, he  had  shown  and  explained  the  invention  to  various 
people  on  whom  he  had  called  for  the  purpose  of  obtaining 
orders  for  advertisements.  There  was  a  conflict  of  testi- 
mony as  to  what  took  place  at  the  interview  when  the 
invention  was  communicated  to  the  defendant.  It  was  held 
that  the  patent,  not  having  been  established,  an  interim 
injunction  could  not  be  granted. 

For  the  benefit  of  American  readers  it  may  be  explained 
that  an  interim  injunction  is  one  which  is  granted  in  order 
to  protect  property,  etc.,  pending  the  trial  of  questions  as 
to  the  perpetual  injunction.  Cases  are  now  comparatively 
frequent  in  relation  to  what  is  known  as  compulsory  work. 
As  is  well  known,  if  an  English  patent  is  not  worked  in 
the  United  Kingdom  it  runs  grave  risk  of  being  revoked, 
and  the  patentee  must  give  satisfactory  reasons  for  not 
working  it. 

In  Taylor's  patent  (29  R.  P.  C,  29)  an  application  was 
made  for  the  revocation  of  a  patent  for  improvements  in 
and  relating  to  mechanical  underfeed  stokers,  on 'the  ground 
that  the  patented  article  was  manufactured  exclusively  or 
mainly  outside  the  United  Kingdom.     It  was  admitted  that 
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uitli  tin-  txi-rplioii  ol  Miim-  pails  oi  oiir  iiiailiiiif  llicrt- 
Iiad  l)iTii  no  mamilacturc  ol  any  kind  in  the  United  King- 
dom. It  wa.s  coiitcMidod  on  hclialf  of  the  patentees  that  they 
were  prevented  from  mannfaotnring  in  the  Lhiited  Kinjjdom 
in  conseijuence  of  threats  of  an  infringement  action,  and 
that  as  advertisements  which  were  inserted  in  various  jour- 
nals and  circulars  sent  to  various  mamifacturers  did  not 
result  in  any  business  there  was  no  demand  for  the  patented 
article  in  the  I'nitcd  Kingdom.  It  was  held  by  the  t  omp- 
troller-lleneral  of  I'atents  that  the  reasons  given  for  the 
mamifactnre  of  the  patented  article  in  the  United  Kingdom 
were  not  satisfactory,  and  that  the  efforts  made  by  the 
patentees  lo  introduce  tiie  patented  article  into  the  United 
Kingdom  were  insnflicient.  He  therefore  ordered  the 
patent  to  be  revoked  forthwith. 

In  Marconi  vs.  British  Radio  Telegrapli  &  Telephone 
Company,  Ltd.  (29  R.  P.  C,  217),  Mr.  Justice  Parker,  who 
is  one  of  the  soundest  of  English  judges  in  matters  re- 
lating to  patents,  said:  "When  the  patent  is  for  a  combina- 
tion of  parts  or  a  process,  and  the  combination  or  process, 
besides  being  itself  new.  produces  new  and  useful  results, 
everyone  who  produces  the  same  results  by  using  the  essen- 
tial parts  of  the  combination  or  process  is  an  infringer, 
even  though  he  has  in  fact  altered  the  combination  or 
process  by  omitting  some  unessential  part  or  step  and  sub- 
stituting another  part  or  step  which  is  in  fact  the  equivalent 
to  the  part  or  step  he  has  omitted."  The  facts  of  this  case 
were  of  considerable  interest.  In  1900  a  patent  was  granted 
for  "improvements  in  apparatus  for  wireless  telegraphy." 
One  of  the  claims  was  for  a  transmitter  for  electric-wave 
telegraphy  consisting  of  a  spark  producer  having  its  termi- 
nals connected  through  a  condenser  with  one  circuit  of  a 
transformer,  the  other  circuit  being  connected  to  a  con- 
ductor and  to  earth  or  to  a  capacity,  the  time-period  of  elec- 
trical oscillations  in  the  two  circuits  being  the  same  or 
harmonics  of  each  other.  The  invention  had  greatly  in- 
creased the  distance  to  which  messages  could  be  sent.  In 
an  action  for  infringement  of  the  patent  the  plaintiffs 
alleged  infringement  by  the  sale  of  a  transmitter  the  circuits 
of  which  were  linked  together  by  an  auto-transformer  in- 
stead of  by  a  two-coil  transformer,  as  described  and  shown 
in  the  specification  and  drawings.  The  defendants  alleged 
anticipation,  want  of  subject-matter  and  prior  grant.  They 
contended  that  the  auto-transformer  used  by  them  did  not 
come  within  the  claims  of  the  specification.  It  was  held 
that  the  invention  consisted  in  the  substitution  for  a  single 
circuit  in  both'  transmitter  and  receiver  of  a  pair  of  circuits. 
one  radiating  or  absorbing  readily  and  the  other  oscillating 
persistently  and  being  a  conserver  of  energy,  the  two  cir- 
cuits being  tuned  together  and  linked  by  means  of  a  trans- 
former so  that  electrical  oscillations  in  the  closed  and 
persistently  oscillating  circuit  built  up  and  maintained  simi- 
lar oscillations  in  the  open  and  readily  vibrating  secondary, 
the  two  circuits  of  the  receiver,  with  similar  interaction, 
being  tuned  to  the  same  time-periods  as  the  circuits  of  the 
transmitter ;  that  the  invention  was  useful  and  the  patent 
valid,  and  that  the  claim  was  for  a  new  combination  pro- 
ducing a  new  result,  the  two-coil  transformer  not  being  an 
essential  part  of  the  invention,  and  that  the  defendants,  not- 
withstanding the  fact  that  they  had  used  an  auto-trans- 
former, had  infringed.  Judgment  was  given  for  the  plain- 
tiff with  costs,  except  in  so  far  as  increased  by  the  two 
later  patents,  as  to  which  the  action  was  ordered  to  stand 
over. 

In  the  case  of  the  British  Westinghouse  Electric  &  Manu- 
facturing Company,  Ltd.,  vs.  the  Electrical  Company,  Ltd. 
(29  R.  P.  C,  49),  it  appeared  that  a  patent  had  been  granted 
in  1902  for  improvements  in  flame-arc  lamps.  The  claim 
was  for  an  arc  lamp  having  downwardly  pointing  electrodes 
and  provided  with  both  downward  and  horizontal  feed 
mechanism,  so  arranged  that  a  certain  amount  of  operation 
of  the  horizontal  feed  mechanism  takes  place  before  the 
downward  feed  mechanism  is  permitted  to  operate,  subject 


ti;  a  di.sclanning  note.  The  disclainnng  note  was  as  fol- 
low.s :  "The  lamps  to  which  this  my  inventi<jn  applies  are 
not  of  the  type  in  which  the  current  is  sujjplied  U)  the  elec- 
trodes through  electric  holders  in  which  the  upper  ends  of 
the  electrodes  are  firmly  clipped  and  which  are  capable  of  . 
being  lowered  simultane(jusly  through  the  same  distance,  I 
and  about  one  of  which  the  corresponding  electrode  can 
swing  under  the  action  of  a  device  acting  near  its  lower  end, 
and  I  limit  my  claim  to  lamjjs  of  this  description."  In 
an  action  for  infringement  it  was  alleged  that  there  was  no 
evidence  of  utility,  that  the  patented  invention  was  n(jt 
novel,  and  that  the  substance  of  the  patent  was  to  be  found 
in  certain  well-known  arc  lamps,  matters  of  common  knowl 
edge  being  added.  It  was  held  that  the  invention  was  a 
lamp  of  a  certain  definite  type  and  was  a  distinct  advance 
upon  everything  that  had  gone  before;  that  it  enabled  flame- 
arc  lamps  to  come  into  general  and  commercial  use;  that 
it  gave  to  a  definite  type  of  lamp  a  floating  horizontal  feed 
in  a  definite  manner  and  superior  ro  everything  which  had 
gone  before,  and  that  it  was  new  and  useful  anrl  good 
subject-matter  for  a  valid  patent.  It  was  also  held  that  the 
defendants  had  in  substance  taken  the  patentee's  lamp, 
although  with  variations;  that  pivoting  the  guides  and  hold- 
ers was  mechanically  equivalent  to  pivoting  the  whole 
frame,  that  there  was  infringement  and  that  the  plaintiffs 
were  entitled  to  judgment. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


NEW    YORK    COMMISSION. 

The  Public  Service  Commission  for  the  First  District  has 
laid  out  the  rapid-transit  route  for  the  extension  of  the  new 
Seventh  Avenue  subway,  to  be  operated  by  the  Interborough 
Rapid  Transit  Company,  to  Brooklyn.  The  new  route  will 
leave  the  proposed  Seventh  Avenue  subway  in  West  Broad- 
way at  Murray  Street  and  will  continue  through  William 
Street  and  under  the  East  River  to  a  junction  with  the 
existing  subway  at  or  near  the  Brooklyn  Borough  Hall. 
The  only  route  for  the  dual  system  now  remaining  to  be 
laid  out  is  the  proposed  tunnel  line  to  Staten  Island,  which 
will  be  connected  with  the  Fourth  Avenue  subway  in 
Brooklyn  and  operated  as  a  part  of  the  Brooklyn  Rapid 
Transit  system. 

The  First  District  commission  has  received  the  annual 
report  of  the  Kings  County  Lighting  Company  for  the  year 
ended  Dec.  31,  1911.  It  is  specially  interesting  for  the 
reason  that  the  commission,  after  a  thorough  investigation 
made  last  year,  ordered  the  company  to  reduce  its  price  for 
gas  from  $1  per  1000  cu.  ft.  to  85  cents  per  1000  cu.  ft.  The 
order  was  to  have  taken  effect  Nov.  i.  1911,  but  the  com- 
pany is  contesting  it  in  the  courts,  and  pending  the  decision 
continues  to  charge  the  old  rates.  The  report  shows  that, 
after  paying  all  expenses  and  declaring  a  dividend  of  6  per 
cent  on  $2,000,000  capital  stock,  the  company  had  left  a 
surplus  of  $23,031.46.  Had  it  sold  gas  at  85  cents  for  the 
last  two  months  of  the  year  it  would  still  have  shown  a 
surplus.  It  is  doubtful  whether  such  a  favorable  showing 
W'ould  have  been  made  had  the  85-cent  rate  covered  the 
entire  year,  but  the  commission  in  making  the  order  held 
that  the  company  is  overcapitalized.  Its  total  capitalization 
is  something  more  than  $5,000,000,  and  the  commission 
found  that  it  was  entitled  to  a  return  upon  only  about 
$2,500,000.  The  theory  of  the  commission  is  that  upon  such 
a  capitalization  its  operations  would  show  a  satisfactory 
profit,  even  at  85  cents  per  1000  cu.  ft. 

MARYLAND  COMMISSION. 

Governor  Goldsborough  has  authorized  the  Maryland 
Public  Service  Commission  to  employ  the  New  York  firm 
of  Marwick.  Mitchell,  Peat  &  Company,  expert  accountants, 
to  go  over  the  books  of  the  Consolidated  Gas.  Electric  Light 
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&  Power  Company.  The  object  of  this  audit,  wliich  will  be 
begun  immediately,  will  be  to  check  up  the  books  to  decide 
whether  or  not  the  inventory  of  the  affairs  of  the  company 
supplied  the  commission  is  correct.  The  work  will  take  up 
about  three  weeks.  After  a  number  of  weeks  of  hard  work 
the  commission  is  almost  ready  to  begin  the  hearing  of  the 
electric  case.  The  case  will  be  ready  for  trial  by  the  close 
of  the  present  month. 


Current  News  and  Notes 

Motor-Driven  Mint. — Following  a  recent  midweek 
luncheon  of  the  Colorado  Electric  Club  an  inspection  trip 
was  made  to  the  Denver  mint,  operated  throughout  by  in- 
dividual electric  motor  equipment.  Use  is  made  of  about 
300  hp  in  motors. 

*  *     * 

Experimental  Wireless  Station. — A  tract  of  land 
about  a  mile  long  by  one-quarter  of  a  mile  wide  at  Port 
Monmouth,  N.  J.,  on  the  Raritan  Bay,  has  been  purchased 
by  the  Marconi  Wireless  Telegraph  Company  of  America, 
which  will  use  this  site  for  a  testing  station.  Experiments 
will  probably  be  made  in  transatlantic  service. 
^     ^     ^ 

Denver  Meeting  of  Central-Station  Managers. — Dur- 
ing the  present  week  from  June  3  to  8  managers  of  prop- 
erties of  H.  L.  Doherty  are  meeting  in  Denver  to  discuss 
public  policy,  welfare  and  kindred  topics.  The  program  of 
the  meeting  has  been  arranged  by  Mr.  C.  N.  Stannard, 
secretary  of  the  Denver  Gas  &  Electric  Light  Company. 

*  *     * 

Life  of  Lord  Kelvin. — Publication  No.  13  of  the  Central 
Office  of  the  International  Electrotechnical  Commission  is  a 
monograph  by  Prof.  Silvanus  P.  Thompson  containing  in  37 
pages  a  brief  history  of  Lord  Kelvin's  life,  and  especially  of 
his  scientific  life.  Like  all  Professor  Thompson's  writings, 
it  is  forceful,  clear  and  convincing.  It  is  the  best  short 
account  of  Lord  Kelvin's  career  which  has  yet  been  pub- 
lished, and  it  has  been  distributed  among  all  the  national 
committees  of  the  International  Electrotechnical  Commis- 
sion, of  which  Lord  Kelvin  was  the  president  in  1906.  Like 
all  such  official  docuinents  of  the  commibsion,  it  is  printed 
in  both  English  and  French  on  alternate  pages. 

*  *     * 

Land  Purchased  for  Possible  Large  Generating 
Plant  in  South  Chicago. — The  Commonwealth  F'dison 
Company  has  purchased  a  22-acre  tract  of  land  in  the 
southeastern  part  of  Chicago  lying  on  the  east  side  of  the 
Calumet  River  between  Ninety-eighth  and  One  Hundredth 
Streets  and  not  far  from  Lake  Michigan.  It  is  not  un- 
likely that  a  large  electric  generating  station  will  be  built 
on  this  site  at  some  time  in  the  future,  as  the  location  of 
a  possible  southern  power  house  has  been  under  considera- 
tion for  several  years.  Chicago's  major  axis  is  from 
northwest  to  southeast,  paralleling  the  shore  of  the  lake. 
The  electric-service  company  has  now  two  large  generating; 
stations  near  the  center  of  this  line  and  one  in  the  northern 
portion  of  the  city.  A  southern  power  house  would  balance 
the  production  of  energy  in  a  geographical  sense,  and  prob- 
ably a  station  will  be  built  on  the  South  Chicago  site  when 

the  demand  warrants. 

*  *     * 

Electric  Vehicle  Parade. — One  of  the  largest  parades 
of  electric  trucks  and  commercial  vehicles  ever  held  took 
place  at  Boston  on  May  30  under  the  auspices  of  the  Electric 
Vehicle  Club,  125  machines  being  in  line,  a  total  doubling 
that  of  a  year  ago  in  the  same  city.  The  parade  was  or- 
ganized in  seven  divisions.  President  Day  Baker  of  the 
Electric  Vehicle  Club  being  chief  marshal.  .\11  the  prin- 
cipal makes  of  electric  trucks  and  commercial  wagons  rep- 


resented in  Boston  were  featured,  and  a  noteworthy  display 
of  electric  vehicles  was  made  by  the  Boston  Edison  Com- 
l)any,  the  Cambridge  Electric  Light  Company  and  the  Mai- 
den Electric  Company  also  being  participants.  The  Massa- 
chusetts Society  for  the  Prevention  of  Cruelty  to  Animals 
operated  an  electrical  ambulance  with  a  handsome  horse 
aboard,  and  the  coal,  lumber,  bakery  and  other  establish- 
ments represented  by  trucks  and  delivery  wagons  carried 
lull  loads  of  their  products. 

Electric  Power  from  the  Mississippi. — The  Mississippi 
River  Power  Company,  of  Keokuk,  la.,  of  which  Mr.  Hugh 
L.  Cooper  is  vice-president  and  chief  engineer,  has  issued 
an  unusually  interesting  illustrated  pamphlet  of  sixty-one 
pages,  entitled  "'Electric  Power  from  the  Mississippi  River." 
The  book  gives  a  condensed  but  comprehensive  description 
of  the  work  in  progress  in  developing  the  water-power  of 
the  Mississippi  at  Keokuk.  While  it  is  intended  for  both 
engineers  and  laymen,  it  is  written  in  non-technical 
language.  One  section  of  the  pamphlet  is  devoted  to 
"Incidents  of  Construction"  and  contains  a  description  of 
the  method  adopted  to  protect  the  cofferdams  inclosing  the 
power  house  and  canal-lock  site  from  damage  by  ice  in 
the  spring  of  this  year.  The  plant,  it  is  promised,,  will  be 
in  operation  not  later  than  July  l,  1913.  A  description  of 
the  project  and  data  on  the  progress  of  the  construction 
work  were  given  in  the  Electrical  World  for  April  13,  191 2, 

page  788. 

*  *     * 

Illumination  at  Galveston  Causeway  Celebration. — 
In  connection  with  the  celebration  attendant  upon  the  open- 
ing of  the  new  Galveston  causeway,  and  as  a  part  of  the 
movement  to  make  Galveston  "the  best  lighted  city  in  the 
world,"  the  Brush  Electric  Company,  of  that  city,  recently 
arranged  an  elaborate  electrical  display,  the  largest  of  its 
kind  in  the  Southwest.  The  entire  building  of  the  electric 
company,  a  three-story  structure,  was  illuminated,  about 
2000  tungsten  lamps  being  used.  Some  30  per  cent  of  these 
w^ere  in  five  colors.  On  the  front  of  the  building  for  out- 
line and  ornamental  effects  two  large  onyx  Roman  columns 
with  flaming  torches  extended  from  the  ground  to  the 
cornice,  across  which  were  two  large  designs  giving  the 
effect  of  marble.  Between  these  was  "the  Lone  Star  of 
Texas,"  which  changed  in  color  from  white  to  red,  red  to 
green  and  green  to  yellow,  this  cycle  then  being  repeated, 
green  rays  flashing  from  the  star  with  each  of  the  color 
changes.  The  turning  on  of  the  illumination,  which  cost 
$;^.5oo.  was  made  the   occasion   for  a   local   demonstration 

of  considerable  magnitude. 

*  *     * 

N.  E.  L.  A.  Industrial  Lighting.— Among  the  most  val- 
uable publications  on  the  subject  of  lighting  for  mills  and 
factories  is  the  64-page  book,  "Modern  Industrial  Lighting," 
i.ssued  by  the  coinmercial  section  of  the  National  Electric 
Light  .\ssociation.  While  the  purpose  of  the  book  is  in- 
struction of  central-station  solicitors,  its  text  and  data  are 
of  such  practical  and  non-technical  nature  that  it  will  also 
appeal  strongly  to.  mill  and  factory  managers.  Being  en- 
tirely independent  of  any  manufacturers,  its  value  both  to 
the  industry  and  to  the  layman  is  considerable.  The  book 
contains  chapters  on  "The  Arguments  in  Favor  of  Good 
Lighting."  "Design  of  Industrial  Lighting  Installations"  and 
"Industrial  Lighting  Practice."  The  first  two  chapters  are 
illustrated  with  pictures  showing  model  installations  under 
artificial  light  and  daylight.  The  chapter  on  "Lighting  Prac- 
tice" is  illustrated  with  diagrams  and  tables  in  which  the 
location,  desirable  intensity  of  light,  type  of  lamp  and  re- 
flector, etc..  are  set  forth  in  detail.  "Modern  Industrial 
Lighting"  will  be  sold  to  non-members  of  the  National  Elec- 
tric Light  Association  though  its  primary  purpose  is  to  give 
to  the  commercial  section  of  that  association  the  necessary 
working  data  for  interesting  mill  and  factory  managers  in 
tlic  economv  and  desirahilitv  of  modern  illumination. 
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I    KNTKAL-SrATInN     SkkXIiK     IN      lloiKlS. —  I  lie     sll|)ili(irit  V 

<il  cmiral-slatioii  mi  \h.h-  for  oc-riaiiity  of  oiicratioii  and 
ii'iliiction  of  labor  troul)Ios  was  (lcmoiistratc<l  this  wci-k  in 
Xi'w  \drk  wlu'ii  tlir  cnj;iiu>  room  forof  of  the  Hotel 
N'othfilaiul  walked  out  in  sympathy  with  the  strike  of 
hotel  workers  in  the  citv. 


Armour  iNsrirurt:  Ai.umni  Association. — About  160 
attended  the  annual  spring  meeting  and  banquet  of  the 
.Munmi  Association  of  the  Armour  Institute  of  'i'echnolo!.iy 
at  the  Hotel  Sherman,  C'hicago,  on  May  28.  Mr.  William 
T.  Dean,  of  the  Ihicago  oflice  of  tlie  General  h.lectric  Com- 
pany, was  toastmaster  at  the  dinner  and  there  were  a 
number  of  interesting  features,  including  an  instructive 
illustrated  lecture  by  Mr.  Hugh  L.  Cooper,  vice-president 
of  the  Mississippi  River  Power  Company,  on  "The  Keokuk 
Dam."  Mr.  L.  A.  Hawkins,  of  the  research  laboratory  of 
the  General  Electric  Company  at  Schenectady,  gave  an 
address  on  industrial  research,  and  there  were  speeches 
also  by  Messrs.  Harold  F.  McCorniick,  B.  J.  Arnold  and  R. 
Xeufeld.  Mr.  F.  M,  de  Beers,  president  of  the  association, 
awarded  the  president's  cup  to  the  class  of  '99  as  having 
the  largest  percentage  of  its  members  at  the  annual  meeting. 
Mr.  I'Vederick  U.  Smith,  secretary  of  Armour  Institute, 
was  present  as  the  official  rejiresentative  of  the  faculty. 


Electric  Pumping  in  Chicago  Water-Works  Station. 
— After  a  service  test  of  the  electrical  operation  of  the 
Twenty-second  Street  pumping  station  of  the  Chicago  water- 
works, the  city  of  Chicago  has  entered  into  a  contract  with 
the  Sanitary  District  for  the  electrical  energy  needed.  The 
plant  was  described  and  illustrated  in  the  Electrical  World 
of  April  27  last,  page  905.  The  city  agrees  to  pay  $2.20 
per  hp  of  the  maximum  requirements  for  each  month, 
with  the  privilege  of  using  the  service  any  part  or  all  of 
twenty-four  hours  a  day.  The  maximum  demand  is  de- 
termined by  the  average  of  the  three  highest  five-minute 
readings  taken  from  a  curve-drawing  instrument.  In  addi- 
tion the  city  will  pay  a  flat  charge  of  $210.56  a  month  to 
cover  fixed  charges  of  investment  and  maintenance  of  the 
underground  transmission  line  to  the  pumping  station. 
Energy  is  furnished  at  12,000  volts,  60  cycles,  to  two 
synchronous  motors,  each  rated  at  1000  hp  and  directly 
coupled  to  a  centrifugal  pump.  The  contract  is  for  the 
term  of  six  yedrs  from  Feb.   i,   1912. 


Turbo-Generator  of  25,000-Kw  Rating. — Brief  data 
concerning  the  25,000-kw  turbo-generator  being  built  by 
Messrs.  Parsons,  England,  for  the  Commonwealth  Edison 
Company,  of  Chicago,  w'ere  presented  in  a  paper  on  "Elec- 
tricity Supply:  Past,  Present  and  Future,"  read  before  the 
Royal  Institution  of  Great  Britain  by  Mr.  A.  A.  Campbell 
Swinton  at  a  meeting  on  April  19.  This  interesting  ma- 
chine will  be  of  the  horizontal  type,  and  the  steam  turbine 
\vill  be  divided  into  two  parts.  The  rotor  in  the  high- 
pressure  end  will  be  equipped  with  blades  made  of  copper, 
which  is  better  suited  to  withstand  super-temperature  than 
the  usual  bronze.  The  high-pressure  exhaust  is  carried  to 
the  center  of  the  double-flow,  low-pressure  end  where  it 
divides  and  flows  in  opposite  directions.  The  condenser 
has  a  total  cooling  surface  of  39,000  sq.  ft.  and  is  made 
part  of  the  machine  in  order  to  avoid  all  losses  in  connect- 
ing pipes.  The  rated  speed  will  be  750  r.p.m.  with  an  un- 
usual steam  pressure  of  200  lb.  per  sq.  in.  at  200  deg.  Fahr. 
of  super-temperature.  The  generator  end  will  be  capable 
of  delivering  a  continuous  output  of  25,000  kw  at  unity 
power-factor.  This  generator  will  be  wound  for  4500  volts 
at  25  cycles.  The  generator  voltage  will  be  raised  to  the 
system  pressure  of  9000  volts  by  means  of  a  2-to-i  ratio 
auto-transformer  designed  also  as  a  power-limit  reactance. 


.SOCll'/rV    .Ml.h.Tl.NGS. 
run  Ahi  I  iiiiA  .Skchon  ok  the  A.  1.  1'"..  I"'. — At  the  closing         ■ 
meeimg  ol   tlie   I'hiladelphia  Section  of  the  American  In-         ■ 
stitute  of  Electrical  Engineers  on  June  10  the  general  topic 
for  discussion  will  be  the  electrical  features  of  the  I'anama 
<'anal.     Papers  dealing  with  various  phases  of  this  subject 
will   be  presented,  as   follows:     .Morris   I'-.   Leeds,  I'anama 
Before  the  Canal;  Carl  W.  Shcrer,  An  Illustrated  Dcscrip- 
tioH  oj  the  Canal;  J.  I'Vanklin  Stevens,  Social  I'caturcs  of 
the  ./.  /.  /:.  li.  Trip  to  the  Camil,  and  Dr.  Carl   llering, 
Odds  and  linds.      The  meeting,  which   will  be   held  at  the 
i'.ngineers'   Club,   will  be  preceded  by  an   informal   dinner. 

*  *     * 
Mississii'i'i  lu.ECTHic  Association  Convention. — At  the 

conclusion  of  the  fourth  amiual  convention  of  the  Missis- 
sippi Electric  As.sociation,  held  at  Vicksburg,  Miss.,  from 
.May  28  to  30,  the  following  officers  were  elected  for  the 
ensuing  year:  President,  Mr.  R.  B.  Clagett,  Greenville; 
vice-president,  Mr.  W.  E.  Gorenflo,  Gulf  port;  secretary,  Mr. 
A.  H.  Jones,  McComb;  executive  committee,  Messrs.  F.  J. 
I)uf¥y,  Natchez;  A.  B.  Patterson,  Meridian;  S.  M.  Jones, 
Laurel.  No  decision  was  made  concerning  the  next  meet- 
ing place,  but  pressing  invitations  have  been  received  from 
Hattiesburg,  Natchez  and  Jackson.  A  committee  was  rec- 
ommended on  a  bill  of  public  utilities,  another  to  report 
on  the  standardization  of  line  construction  matters,  and  a 
third  to  report  on  public  policy,  insurance  and  employees' 
compensation.  The  convention  concluded  with  a  banquet 
at  the  National  Park  Hotel  on  May  30.  Abstracts  of  the 
papers  and  discussions  will  appear  in  a  later  issue  of  our 
paper. 

*  *     * 

Minnesota  Electrical  Association  Convention. — 
Arrangements  have  been  made  for  holding  the  sixth  annual 
convention  of  the  Minnesota  Electrical  Association  in  con- 
nection with  the  fourth  annual  Northwestern  Electrical 
Exposition  in  Minneapolis  during  the  week  of  March  15-22, 
1913.  It  is  expected  that  a  meeting  of  the  Minnesota  Sec- 
tion of  the  A.  I.  E.  E.  will  be  held  in  Minneapolis  during 
the  same  week,  and  that  there  will  also  be  a  meeting  of  the 
Minnesota  Electrical  Contractors'  Association  and  a  re- 
juvenation of  the  Sons  of  Jove  at  the  same  time.  The 
meetings  of  the  Minnesota  Electrical  Association  will  cover 
three  days,  those  of  the  Alinnesota  Section  of  the  A.  I. 
E.  E.  will  cover  two  days,  and  those  of  the  Minnesota 
Electrical  Contractors'  Association  will  cover  two  days. 
The  meetings  and  exposition  will  be  held  in  the  Coliseum, 
which  is  now  in  process  of  erection.  The  manager  of  the 
exposition  is  Mr.  R.  W.  Clark,  assistant  commercial  agent 
of  the  Minneapolis  General  Electric  Company. 

*  *     * 
Convention     of    Heating    Association. — Among    the 

papers  to  be  presented  at  the  fou.th  annual  convention  of 
the  National  District  Heating  Association,  Detroit,  June 
25,  26  and  27,  will  be  the  following:  Common  Sources  of 
Trouble  in  Customers'  Installations,  by  William  E.  Darrow, 
Indianapolis;  The  Qiiality  of  Steam  as  Served  by  Central 
Stations  to  Their  Customers,  by  A.  C.  Shepherd,  Cleveland, 
Ohio;  An  Analysis  of  Heating  Rates,  by  A.  E,  Duram, 
Chicago;  Heating  in  Connection  with  Steam  Turbines,  by 
A.  H.  Kruesi,  Schenectady;  Description  of  Combined  Heat- 
ing. Refrigerating  and  Power  Plant  of  Murphy  Pozver  Com- 
pany, by  J.  F.  Lewis,  Detroit;  Description  of  a  Large  Hot- 
Water-Heating  System,  by  G.  E.  Chapman,  Chicago;  Dis- 
trict Steam  Heating  in  Chicago,  by  S.  M.  Bushnell,  Chicago, 
111. ;  Depreciation  in  Underground  Distribution  Systems,  by 
William  Jennings,  Harrisburg,  Pa.;  Economic  Survey  of 
Combined  Power  and  Heating  Plants,  by  E.  D.  Drey f 00s, 
Pittsburgh,  Pa.  The  convention  headquarters  will'be  at  the 
Cadillac  Hotel.  The  president  of  the  association  is  Mr. 
A.  D.  Spencer;  the  secretary  is  Mr.  D.  L.  Gaskill,  Green- 
ville, Ohio. 
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ELECTRICAL  .EQUIPMENT  OF  THE 

AUSTRIAN  STATE  RAILWAYS. 


Generating,  Distribution  and  Rolling-Stock  Equipment 
for   Single-Phase   Operation    at  25    Cycles. 


Parallel  Operation  of  Six  Generating  Stations  Driven  by  Water 

Turbines,  Steam  Engines,  Gas  Engines  and  Diesel 

Engines     Distribution  at  6,500  Volts 

and  27,000  Volts, 


THE  mountain   railway  between   St.   Polten,   in   Lower 
Austria,  and   Mariazell,  Styria,  is  a  branch  of  the 
Austrian  State  Railway.     It  is  notable  in  that  it  is 
the  first  electric  railway  in  Austria  which  is  equipped  on  a 
large  scale  for  locomotive  operation,  and,  although  the  road 
is  a  narrow-gage  one  (30  in.),  it  carries  a  very  heavy  pas- 


length  of  3500  ft.  'J'hcsc  are  constructed  partly  of  stone 
and  partly  of  steel.  Altogc-thtr  there  are  nineteen  tunnels, 
having  a  total  length  of  13,000  ft.  The  longest  one,  the 
Closing  tunnel,  is  7750  ft.  long.  It  is  located  at  the  highest 
point  on  the  railway  line,  namely,  2900  ft.  above  the  level 
of  the  sea. 

The  St.  Polten-Mariazcll  Railway  was  opened  in  May, 
1907,  and  the  traffic  increased  more  rapidly  than  it  could  be 
handled.  During  the  first  year  532,000  people  and  127,000 
tons  of  freight  were  handled.  This  traffic  continued  to  grow 
until  it  became  practically  necessary  to  introduce  electric 
motive  power  in  order  to  handle  it,  the  electric  energy  being 
generated  for  the  most  part  in  hydroelectric  plants.  The 
water-power  is  derived  from  two  falls,  one  at  Wienerbruck 
and  the  other  at  Triibenbach.  It  is  planned  to  develop  a 
third  fall  at  Urniannsau.  In  order  to  provide  for  periods  of 
low  water  a  standby  station  equipped  with  two  directly  con- 
nected 8oo-hp  Diesel  oil  engine  units  has  been  erected  at 
St.  P(')lten. 


Fig.    1 — Interior    of    Wienerbruck    Power    House. 


senger  and  freight  traffic.  The  road  was  originally  in- 
tended for  steam  operation.  In  1907  it  was  operated  en- 
tirely by  steam  locomotives. 

The  total  length  of  the  branch  is  51  miles  and  it  contains 
many  severe  grades.  At  St.  Polten,  Laubenbachmiihle  and 
Mariazell  large  passenger  stations  have  been  erected.  In 
addition  to  these  there  are  seventeen  smaller  stations  along 
the  line  and  ten  stopping  points  where  passengers  are  taken 
on.  The  terminal  station  at  St.  Polten  is  850  ft.  above  the 
sea  level.  The  station  at  Laubcnbachmiihle  is  1700  ft.,  that 
at  Gosing  is  2900  ft.,  that  at  Wienerbruck  1750  ft.,  that  at 
Mariazell  2800  ft.,  and  that  at  Gusswcrk.  which  is  the  other 
terminal,  2450  ft.  The  track  is  laid  with  rails  34  lb.  per 
yard  in  the  stations  and  44  lb.  per  yard  in  the  open.  The 
smallest  radius  of  curvature  is  260  ft.,  and  the  steepest 
grade  is  2.5  per  cent  on  a  curve  between  Laubenbachmiahle 
anci  the  Gosing  tunnel.  The  road  for  the  most  part  runs 
through  very  mountainous  country,  which  requires  the 
building  of  the  many  tunnels  and  bridges.  Altogether  there 
are    136   small    and    nineteen    large   culverts,    with    a    total 


The  three  above-mentioned  stations  also  furnish  electric 
energy  for  light  and  motor  service  to  be  distributed  to 
points  along  the  line  of  the  railroad.  The  largest  consumer 
of  this  energy  is  the  central  station  in  St.  Polten.  This 
company  operates  three  power  plants  of  its  own  and  dis- 
tributes energy  to  various  factories  in  St.  Polten  and  also 
to  a  small  railway  between  St.  Polten  and  Narland.  The 
tliree  plants  of  the  Elektricitiitswerke  and  the  three  plants 
of  the  railway  system  are  all  operated  in  parallel,  making 
an  aggregation  of  prime  movers  including  water  turbines, 
steam  engines,  gas  engines  and  Diesel  engines.  The  dis- 
tribution circuit  is  three-phase  and  operates  at  5000  volts, 
25  cycles. 

In  order  to  be  able  to  use  the  same  machines  for  the 
three-phase  distribution  and  for  the  railway,  it  was  neces- 
sary to  adopt  25  cycles  for  railway  operation.  The  gen- 
erators in  all  of  the  po\yer  stations  are  of  the  thr^e-phase. 
type,  arranged  so  that  they  may  be -connected  either  to  the 
single-phase  railway  distribution  system  or  the  three-phase 
ifencral  distribution  svstcni. 
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W  IKMKHKl*  k    IdWI.K     IIOIM. 

Ill  the  (Icvi'lopmi'iit  uf^f  lirst  fall.  wIutc  iluri-  i's  an 
flU-ctivi-  licatl  of  5(xi  ft.,  a  power  house  was  erected  at 
W'ienerhriick.  which  lies  in  a  deep  ravine  on  the  ICrlantT 
Kiver.  In  this  power  house  there  arc  three  looo-hp,  375- 
r.p.ni.  turbines,  which  were  erected  by  the  firm  of  J.  M. 
V'oith  in  St.  I'olten.  These  tnrbines  arc  directly  connected 
throuj;h  couplings  to  the  j^'encraturs.  I  iu'  lHurth  luiit  of 
2000  hp  will  be  installed  later. 

In  oriler  to  eqnalize  tiie  llow  of  water  llure  ii.ive  been 
provided  a  reservoir  over  i.assinj^i)ach,  at  the  Wienerbruck 
station,  having  a  capacity  of  about  300,000  cu.  in,  and 
another  over  tlie  l-TlautY  River,  at  the  b'.rlanlT  station,  hav- 
ing a  capacity  of  about  2.600.000  cu.  ni.  I'roni  these  reser- 
voirs the  water  is  conducted  to  turbines  tiirough  pi])e  lines 
of  3  ft.  and  3.6  ft.  diameter  respectively. 

The  generators  are  6500  volts,  three-phase,  and  arc  rated 
at  1340  kva.  three-phase,  or  900  kva.  single-phase.  The  new 
unit  will  be  equipped  with  a  generator  having  a  rating  of 
2600  kva.  three-phase,  or  800  kva,  single-phase.  I'iie  rating 
of  the  generators  was  so  chosen  that  with  a  single-phase 
load  and  a  load- factor  of  0.8,  they  would  impose  full  load 
upon  the  turbine  of  1000  hp  and  2000  hp  respectively. 

Each  generator  is  provided  vk'ith  a  directly  connected, 
shunt-wound  exciter,  and  in  addition  there  is  one  inde- 
pendent excitation  unit  driven  by  a  50-hp,  looo-r.p.m.  tur- 
bine. The  switchboard  is  installed  in  the  gallery  at  one 
side  of  the  machinery.  Behind  the  switchboard  are  placed 
the  high-tension  conductors,  switches  and  protective  ap- 
paratus, so  arranged  that  it  is  impossible  to  come  acci- 
dentally in  contact  w^ith  them.  The  generators  are  con- 
nected to  the  switchboard  through  cables.  In  the  upper  part 
of  the  switch  room  are  installed  the  lightning  arresters  and 
the  water-jet  grounding  apparatus  for  the  outgoing  lines. 

The   line   potential   is  maintained   constant   by   automatic 


Fig.  2 — Exterior  of  Wienerbruck  Power   House. 

Dick  regulators  on  the  exciters.  These  regulators  are  op- 
erated from  series  transformers  connected  in  the  outgoing 
lines.  To  prevent  excess  action  of  the  regulator  in  case  of 
short  circuits,  etc..  the  feeders  are  equipped  with  overload 
time-limit  relays,  the  function  of  which  is  to  disconnect  the 
Dick  regulator. 

The  transformer  room  below  the  sw^itching  room  contains 


tiirec  6500-27,000  volt,  ilnii -|)liase  transformers  innnersed 
in  oil  and  equipped  with  water-cooling  coils  o|)erating  three- 
phase.  They  arc  rated  at  1350  kva,  and  single  phase  at  900 
kva.  A  special  transformer  is  installed  for  the  lighting  of 
the  station. 

Ti<t;iii:.N'i'..\(  II   I'owKK   HOUSE. 

rile  second  fall  is  developed  at    Trubenbach,  above  which 


Fig.    3 — standby    Station    at    St.     Polten. 

there  is  installed  a  reservoir  having  a  capacity  of  about 
700,000  cu.  m..  which  collects  water  from  the  Wienerbruck 
station  and  also  from  Oetscherbach.  From  the  reservoir 
the  water  is  conducted  about  2.5  miles  through  penstocks 
and  pipe  lines  to  the  turbines.  The  efifective  head  is  390  ft. 
I  The  Triibenbach  power  house  differs  from  the  Wiener- 
bruck plant  principally  in  that  it  is  designed  for  three-phase 
operation  exclusively.  It  is  equipped  with  two  1200-kva 
directly  connected  generators.  The  switching  apparatus  is 
similar  to  that  used  in  the  Wienerbruck  power  house.  The 
machine  voltage  of  6500  is  stepped  up  to  27,000  volts  by 
two  three-phase  transformers,  each  being  rated  at  1200  kva. 
The  third  fall  of  the  ErlauiY  River  will  be  developed  at 
Urmannsau.  The  equipment  will  be  similar  in  all  respects 
to  that  at  Trubenbach. 

STANDBY    STATION. 

At  St.  Polten  a  standby  station  has  been  erected  to  help 
out  the  hydroelectric  stations  during  periods  of  low  water 
and  also  to  act  as  an  emergency  station.  This  station  is 
equipped  with  two  800-hp,  four-cylinder,  167-r.p.m.  Diesel 
oil  engines  directly  connected  to  the  generator.  The  gen- 
erators are  provided  with  directly  connected  exciters  and 
have  a  rating  of  700  kva,  three-phase,  420  kva,  single- 
phase,  at  25  cycles  and  5000  volts,  and  with  a  povv^er-factor 
cf  0.8  require  835  hp  to  drive.  In  this  station  the  20,000- 
volt  lines  from  Wienerbruck  to  Triibenbach  are  connected 
to  the  primaries  of  the  distribution  transformers  which  feed 
the  5000-volt  circuits  of  the  city  system.  This  transforma- 
tion is  accomplished  with  a  three-phase  transformer  im- 
mersed in  oil  and  water-cooled,  having  a  continuous  rating 
of  1000  kva,  three-phase,  or  580  kva,  single-phase.  A  second 
transformer  of  the  same  size  will  be  installed  later.  The 
secondary  of  the  transformer  is  connected  in  parallel  with 
the  station  busbars. 

DISTRIBUTION    SYSTEM. 

The  energy  for  the  operation  of  the  section  between 
Wienerbruck  and  the' 46-mile  post  is  supplied  over  a  6500- 
volt  feeder,  having  a  cross-section  of  136,000  circ.  mils,  from 
the  Weinerbruck  power  station.  The  other  sections  are  fed 
from  transformer  stations  in  Kirchberg  and  Ober-Grafen- 
dorf,  which  are  connected  to  the  Wienerbruck-  power-'sta- 
tion  through  27,000-volt,  single-phase  feeders,  having  a 
cross-section  of  97,000  circ.  mils,  from  the  Wienerbruck 
station.     These  feeders  have  a  section  of  97,000  circ.  mils 
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up  to  tlic  Kirclil)crg  statiun  and  from  there  to  the  Ober- 
Grafeiidorf  substation  they  have  a  cross-section  of  68,000 
circ.  mils.  From  the  Ober-Grafendorf  substation  a  68,000- 
circ.  mil  feeder  leads  to  the  standby  station  in  St.  Polten. 
so  that  in  case  of  an  emerjjency  the  road  can  be  fed  from 
that  station. 

In  addition  to  the  single-phase  line  between  the  Wiener- 


Fig.    4 — Switchboard    Gallery    at    Wienerbruck. 

bruck  power  station  and  St.  Polten,  there  is  a  three-phase, 
27.000-volt  line  for  general  distribution,  which  consists  of 
three  wires  having  a  cross-section  of  68,000  circ.  mils.  This 
three-phase  line  passes  through  both  transformer  substa- 
tions and  by  suitable  switching  equipment  is  arranged  so 
that  in  case  of  accident  to  the  single-phase  lines  the  three- 
phase  lines  can  be  connected  to  the  railway  distribution 
circuit.  All  high-tension  lines  are  insulated  with  delta  in- 
sulators which  have  been  tested  at  75,000  volts.  All  lines 
follow  the  road,  with  the  exception  of  those  from  the 
Wienerbruck  and  Trubenbach  power  stations  to  the  46-mile 
post  and  41 -mile  post  respectively,  and  the  short  cuts  be- 
tween 44  and  45  miles  and  between  31  and  39  miles,  and 
the  lines  around  the  tunnels.  All  poles  are  grounded  by 
connection  either  to  the  rails  or  to  a  galvanized-iron  wire 
2.7  in.  in  diameter  which  is  clamped  to  the  poles  and  con- 
nected to  ground  plates  at  frequent  intervals. 

In  order  to  insure  the  grounding  of  a  broken  transmis- 
sion wire,  a  galvanized-iron  ground  ring  supported  by  short 
iron  arms  surrounds  each  conductor  at  a  short  distance  from 
the  insulator,  as  is  shown  in  the  illustrations.  Because  of 
the  perfection  of  this  method  of  protection,  no  other  means 
is  employed  at  highway  crossings  and  at  other  places  where 
the  pole  spacing  is  less  than  49  ft.  At  crossings  greater 
than  49  ft.,  however,  ground  nets  were  used.  At  the  cross- 
ing over  the  Reichsstrasse  in  St.  Polten,  in  accordance  with 
ordinances  of  the  town,  a  wire  bridge  net  completely  in- 
closes the  line.  The  high-tension  lines  are  protected  against 
potential  rises  and  lightning  strokes  by  arresters  installed 
at  the  power  stations  and  substations  where  they  are  under 
constant  observation  of  the  attendants.  Heavy  strokes  arc 
taken  care  of  by  spark-gap  arresters  set  for  a  given  maxi- 
mum potential.  For  the  continuous  discharge  of  small 
potential  rises,  water-jet  ground  connections  are  installed. 
Resistors  are  connected  in  series  with  horn  lightning 
arresters  so  as  to  limit  the  discharge  current.  The  magni- 
tude of  the  resistance  is  chosen  small  enough  to  prevent 
serious  reduction  of  protective  value  of  the  horn  ga-i  and 
large  enough  to  prevent  formation  of  destructive  arcs  in 
the  gap  and  thus  prevent  the  setting  up  of  surges. 

KIRCIIUEKn  AND  OBER-GRAFENDORf  TRANSFORMER  SUUSTATIONS. 

The  high-tension  lines  enter  the  substations  through  the 
side  walls  and  are  connected  on  the  inside  to  a  disconnecting 
switch,  whicli  is  operated  only  when  carrying  no  load.     Two 


oil-insulati-d.  self-cr);)!ed  single-phase  transformers  having 
a  continuous  rating  of  900  kva  are  installed  in  each  station. 
In  order  to  take  care  of  the  increased  traffic  a  third  sub- 
station will  be  erected  at  Laubenbachiniihle  and  efpiipped 
with  transformers  of  the  same  size  as  used  in  the  other  sub- 
stations. In  this  way  all  transformers  are  interchangeable. 
Circuits  are  controlled  by  automatic  oil  switches  equipped 
with  time  relays.  If  a  high-tension  circuit-breaker  opens, 
an  alarm  is  sounded  in  the  attendant's  room  and  an  annun- 
ciator indicates  which  switch  is  open.  An  indicator  in  con- 
nection with  an  alarm  is  also  used  to  warn  the  attendant 
when  the  temperature  of  the  oil  in  any  one  of  the  trans- 
formers rises  above  a  certain  value. 

The  oil  switches  on  the  high-tension  side  of  the  trans- 
formers are  equipped  with  resistance  steps  which  prevent  a 
sudden  application  of  full  emf  to  the  transformer.  Also, 
when  disconnected,  these  resistors  serve  to  reduce  the  in- 
ductive effect. 

The  vv'orking  conductor  is  fed  from  the  substations,  there 
being  two  feeders  from  each  station,  one  extending  in  each 
direction.  The  working  conductor  is  divided  by  section  in- 
sulators at  the  substations  and  at  the  feeding  points  between 
the  substations.  Under  normal  conditions  the  section  in- 
sulators are  short-circuited  through  a  switch,  thus  tying  the 
whole  system  together. 

OVERHE.\D    DISTKIIiUTION     SVSTE.M. 

The  working  conductor  is  suspended  from  a  compound 
catenary.  It  is  of  hard  copper,  has  a  cross-section  of 
154,000  circ.  mils,  and  is  supported  at  intervals  of  10  ft.  by 
clamps  loosely  hung  on  the  auxiliary  catenary.  The 
auxiliary  catenary  is  a  steel  wire  0.24  in.  in  diameter  sus- 
pended from  the  main  catenary  at  intervals  of  about  2.5  in. 
by  hangers  which  are  rigidly  attached  at  both  ends.  The 
main  catenary  is  a  seven-strand  steel  cable  having  a  total 
cross-section  of  68,000  circ.  mills.  In  the  tunnels  where 
there  is  much  moisture  bronze  is  substituted  for  steel  in 
the  catenary  construction.  The  working  conductor  is  pre- 
vented from  swinging  by  gas-pipe  braces  insulated  with  two 
petticoat  insulators  in  series,  as  shown  in  the  illustrations. 
On  curves  the  braces  are  so  arranged  that  they  are  always 
under  tension.  The  height  of  the  working  conductor  over 
the  top  of  the  rail  is  18  ft.  in  the  open.     An  even  tension  is 


Fig.  5 — 600-hp,  Single-Phase   Locomotive. 

maintained  on  the  trolley  wire  by  inserting  an  automatic 
tension  device  at  intervals  of  about  0.6  mile.  The  con- 
struction is  carried  by  iron  poles  either  of  the  gitter  type 
of  construction  or  of  broad  flange  I-beams.  In  the  open 
where  there  is  only  one  track  the  catenary  is  carried  on 
brackets,  the  poles  being  spaced  at  165  ft.  In  the  stations 
where  there  arc  several  tracks  the  overhead  work  is  carried 
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l)y   a   channel   inm   snpiioitnl   by    two   |iulfs.      All   ])()!rs   arc 
Kri)inuk-(1  to  the  rails. 

In  the  tnnnois  sjji'cial  coiistrnrtion  had  to  he  used  in  order 
to  carry  ont  the  conipoiuul  cateiiaiy  type  of  construction 
within  the  clearance  limits  imposed  hy  the  profile  of  the 
tunnel.  The  maximum  height  of  the  tunnel  over  the  rails  is 
I  1,^5  ft..  .111(1  the  heii^ht  of  the  clearance  profile  is  12  ft.  over 


Fig.    6 — Motor    Truck    for    Locotnotive. 

the  top  of  the  rails.  Therefore  tliere  is  only  1.5  ft.  avail- 
able for  the  overhead  construction.  The  working  con- 
ductor was  brought  within  2  in.  of  the  clearance  profile — 
that  is.  12  ft.  over  the  top  of  the  rail — and  the  construction 
was  supported  at  intervals  of  about  60  ft.  by  three-part  in- 
sulators mounted  in  the  upper  part  of  the  tunnel  walls.  One 
of  the  advantages  of  mounting  insulators  on  the  side  walls 
was  the  freedom  from  trouble  due  to  locomotive  smoke 
during  the  period  when  steam  locomotives  w^ere  still  used 
on  the  road. 

The  overhead  conductor  is  provided  with  a  section  in- 
sulator at  both  ends  of  all  tunnels  and  at  all  stations  so  that 
these  portions  of  the  road  can  be  isolated  in  case  of  trouble. 
Then,  in  order  not  to  interfere  with  the  operation  of  the 
road  as  a  whole,  by-pass  lines  are  carried  around  the  tunnels 
and  around  the  stations.  The  switches  connected  to  these 
by-pass  lines  are  mounted  on  the  poles  and  operated  from 
the  ground  by  rods.  The  section  insulators  themselves  are 
carried  by  two  brackets  spaced  about  33  ft.  apart,  between 
which  two  working  conductors  are  strung  parallel  to  each 
other  and  about  i  ft.  apart.  Between  these  points  the  two 
conductors  are  inclined  horizontally  in  opposite  directions, 
and  therefore  in  passing  along  the  conductor  the  current 
collector  is  transferred  from  one  to  the  other  without  shock. 
At  stations  section  insulators  are  very  much  simplified,  and 
instead  of  overlapping  the  sections,  as  described  above,  the 
insulator  is  built  right  into  the  line  itself. 

ROLLING   STOCK. 

The  motive  power  equipment  consists  of  fourteen  47-ton 
locomotives.  They  will  draw  a  loo-ton  train  at  25  miles 
per  hour  on  a  2.5  per  cent  grade.  The  normal  acceleration 
is  about  I  ft.  per  second  per  second. 

The  locomotives  are  of  the  double-truck  type,  which  are 
especially  adapted  to  the  development  of  large  amounts  of 
power  on  short  radius  curves  and  to  high-speed  operation. 
Fach  of  the  trucks  is  provided  with  three  driving  axles 
coupled  together  by  side  rods.  The  cranks  on  one  side  are 
displaced  90  deg.  from  those  on  the  other.  All  cranks  and 
revolving  weights  are  perfectly  balanced.  The  center  of 
gravity  of  the  motor  lies  high  up  between  the  middle  and 
the  end  axle. 

The  truck  side  frames  are  made  of  steel  plates  which  are 
connected  at  the  front  by  the  draft  .gear,  at  the  back  by  a 
transom  and  in  the  middle  by  the  jack  shaft  and  the  motor 
frame.  Each  truck  is  equipped  with  an  alternating-current 
series  motor  which  is  rated  at  300  hp.  with  220  volts,  25 
cycles  and  700  r.p.m.  It  is  self-cooled  and  has  no  pre- 
ventive   resistance    leads    in    the    commutator    connections. 


I'lu-  ^var  ratio  is  1  to  3.  Tiie  wiuil  pressure  is  apjiroxi- 
mately  4  tons.  The  weight  of  the  motors  exclusive  of  the 
gears,  gear  case  and  jack  shaft  is  in  round  numbers  10,000 
II).  rile  gears  run  in  oil  which  is  carried  in  the  gear  case. 
Ihc  king  pin  is  relieved  of  weight  of  the  locomotive  body 
by  two  supports  mounted  on  each  side. 

The  locomotive  body,  which  is  carried  by  two  side  trusses 
that  are  securely  tied  together  by  cross-bars,  carries  all  the 
auxiliary  apparatus  such  as  transformers,  control,  equip- 
ment, air  pump  and  current  collectors.  The  roof  over  the 
vestibules  is  somewhat  higher  than  in  the  body  of  the  car. 
The  low  portion  of  the  roof  carries  the  current  collectors 
and  the  high-tension  wiring.  The  braking  equipment  con- 
sists of  a  hand  brake  and  an  automatic  vacuum  brake,  the 
brake  cylinders  and  tanks  being  carried  by  the  under- 
framing  of  the  car. 

The  locomotive  is  equipped  with  a  Schneider  speed  in- 
dicator driven  from  the  jack  shaft,  and  one  of  the  vestibules 
is  ecpiipped  with  a  recording  speedometer.  The  electrical 
equipment  oi  the  locomotive  also  includes  two  current  col- 
lectors, one  high-tension  circuit-breaker,  one  high-tension 
relay,  two  high-tension  fuses,  two  transformers,  two  motor 
controllers,  two  air-pump  motors,  lighting  and  heating  ap- 
paratus. The  lighting  and  heating  of  the  train  is  supplied 
by  means  of  alternating  current  at  220  volts. 

Two  directly  connected  motor-driven  air  pumps,  one 
large  and  one  small,  generate  a  vacuum  for  the  automatic 
brakes.  The  brake  control  and  the  motor  control  are  so 
interlocked  that  when  the  brakes  are  applied  the  motors  are 
automatically  disconnected  and  the  motors  cannot  be  started 
until  the  brake  lever  is  in  the  starting  position.  In  this  way 
the  motors  are  protected  from  an  overload. 

The  raising  and  lowering  of  the  current  collector  may  be 
accomplished  from  either  vestibule  by  means  of  a  manually 
operated  hoist.  The  drum  of  the  current-collector  hoist  is 
operated  by  means  of  a  crank  handle  that  can  be  removed 


Fig.  7 — Overhead    [Distribution. 

only  when  the  current  collector  is  in  its  lowest  position. 
This  same  lever  is  used  to  cl^ose  all  the  doors  of  the  high- 
tension  compartment  and  transformer  compartment,  and  it 
cannot  be  removed  from  the  compartment  doors  until  they 
are  closed  and  locked.  Therefore  the  current  collector  can 
never  be  raised  when  the  high-tension  compartments  are 
open. 
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The  total  electrical  equipment  of  the  locomotive  weighs 
approximately  23  tons  and  the  mechanical  part  24  tons. 
The  maximum  tractive  effort  at  the  rim  of  the  drivers  is  in 
round  numbers  10  tons.  The  drawbar  pull  with  a  100-ton 
train  on  a  2.5  per  cent  grade  is  approximately  5  tons. 

As  was  mentioned  before,  the  profile  of  the  road  imposes 
an  exceedingly  difficult  service  upon  the  locomotive.  Begin- 
ning at  St.  Polten  to  the  30-milc  post,  there  is  an  average 
grade  of  1.2  per  cent;  from  the  30-mile  post  to  the  41-mile 
post  the  grade  is  2.5  per  cent;  from  the  41 -mile  to  the 
45-mile  post  it  is  2.5  per  cent  down  grade ;  from  the  45-mile 
to  the  56-mile  post,  the  terminal  of  the  road,  it  is  up  and 
down  grade  with  some  grades  as  great  as  2.5  per  cent. 
Fifty  per  cent  of  the  total  length  of  the  road  is  made  up  of 
curves  of  radii  between  250  ft.  and  300  ft.  In  the  winter 
time  operation  is  made  very  difficult  by  heavy  snowstorms. 


ELECTRIC    IRRIGATION  PUMPING  IN  SOUTHERN 
CALIFORNIA. 


Operating    Experiences    of    Pumping    Plants    in    the 

Pomona  District — About  125  Electrically  Driven 

Plants    Within    a    Radius    of    10    Miles. 


THE  importance  of  water  conservation  is  one  of  the 
most  striking  truths  which  the  observing  visitor  to 
the  Far  West  carries  homeward  after  a  trip  through 
the  great  commonwealths  of  the  Rockies  and  the  Pacific 
Slope.  The  contrast  between  land  fit  only  for  the  raising 
of  sagebrush  on  the  "sky-farming"  principle  of  waiting  for 
rain  for  weeks  and  months  at  a  time  and  the  similar  areas 
rendered  fertile  through  irrigation  becomes  a  permanent 
mental  possession  of  the  visitor  who  sees  for  the  first  time 
what  an  efficient  water  supply  means  to  the  great  trans- 
Mississippi  empire  growing  to  maturity  within  our  com- 
mon republic.  There  is  nothing  new  in  the  dependence 
of  arid  and  semi-arid  regions  upon  irrigation.  The 
economic  necessity  of  water  presses  hard  to-day,  even  as 
it  bore  down  upon  humanity  in  the  dawn  of  history,  but 
through  modern  engineering  advances  the  old  limitations 
are  rapidly  passing  away,  and  a  day  of  flexible  application 
of  water  is  at  hand,  which  means  so  much  to  the  expanding 
communities  of  the  Far  West  that  even  conservatism  hesi- 
tates to  set  limits  to  its  possibilities.  It  is  significant  that 
electricity  is  a  potent  factor  in  this  development,  and  that 


Fig.    1 — Pomona    Substation    and    Office, 
Company. 


South    California     Edison 


the  supply  of  cheap  power  to  motors  driving  irrigation 
pumps  is  literally  revolutionizing  farming  conditions  in 
localities  where  extensive  distribution  facilities  are  avail- 
able for  the  application  of  central-station  or  hydroelectric 
service  to  this  new  and  attractive  field. 

In  the  Electrical  World  of  Sept.  30,  1911,  there  appeared 
an  article  upon  recent  developments  in  electrical  irrigation 


in  Colorado,  and  the  important  work  in  this  field  of  the 
Northern  Colorado  Power  Company  was  reviewed.  Another 
center  of  electric  irrigation  pumping  is  the  Pacific  Coast 
region,  a  large  amount  of  this  work  being  both  planned  and 
in  operation  by  several  of  the  larger  power-transmission 
organizations  of  the  Slope.  One  of  the  most  highly  de- 
veloped fields  of  electric  pumping  is  the  so-called  Ponu;na 


Load   Factor,   45%   on   Pumping  Load. 
Load  Factor,  48%  on  Total  Load. 
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Fig.    2 — Load    Curves    for    Pomona    Substation. 

district  of  the  Southern  California  Edison  Company,  com- 
prising the  municipalities  of  Pomona,  Claremont,  Lords- 
burg,  La  Verne,  San  Dimas,  Chino  and  the  Spadra  district, 
and  lying  in  general  within  a  radius  of  about  35  miles  of 
the  city  of  Los  Angeles.  In  few  localities  has  the  use  of 
underground  water  for  irrigation  received  more  thorough 
study  than  in  the  Pomona  Valley,  which  is  one  of  the  most 
noted  orange,  lemon,  citrus  and  walnut-growing  sections  of 
California.  Here  water  has  a  high  agricultural  value,  but 
on  account  of  its  irregular  supply  through  an  uneven  rain- 
fall a  highly  efficient  system  of  irrigation  through  pumping 
has  become  absolutely  essential  to  the  welfare  of  the  ter- 
ritory. The  hydraulic  features  of  the  development  have 
lately  been  described  at  length  in  a  bulletin  of  the  United 
States  Department  of  Agriculture,  No.  236,  Office  of  Ex- 
periment Stations,  under  the  title  of  "The  Use  of  Under- 
ground Water  for  Irrigation  at  Pomona,  Cal.,"  by  Mr.  C.  E. 
Tait.  In  the  following  paragraphs  is  given  an  outline  of 
the  electric   pumping  applications  of  the   Pomona   district. 
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Fig.   3 — Electric   Plant  for   irrigation   and    Pumping,    Near   Pomona, 

Cal. 

energy  for  practically  all  the  motor-driven  plants  being 
supplied  by  the  Southern  California  Edison  Company, 
whose  center  of  distribution  for  the  Pomona  Valley  is  a 
substation  in  the  heart  of  the  city  of  Pomona,  connected 
with  the  general  transmission  system  of  the  company  by 
two  three-phase,  33,000-volt  lines. 

In  general,  the  land  holdings  in  the  Pomona  Valley  are 
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small,  the  prciloininntiiig  sizes  bciii);  lo-acrc  Dicliaids  :iiiil 
40  to  Si)-acrc  alfalfa  farms,  buiiclicil  tonfllicr  into  .sctllr 
ineiits.  Stroiifj  rivalry  exists  hetwct-ii  localities,  and  vi-i 
the  fruit  jjrowcrs  have  been  ready  to  co-opcratc  in  all  move 
ments  toward  mutual  wcll-beinjj.  Active  farmers'  clubs 
have  been  effective  in  leadinj;  to  proj^rcss  in  all  industrial 
methods,  it  has  long  been  ai)preciated  that  economy  in  the 
use  of  water  lies  at  the  base  of  the  very  existence  of  these 
connnunities,  and  this  fact,  combined  with  a  high  avcraj^e 
intelligence,  fairly  adequate  financial  resources  and  un- 
usual po:»sibilities,  ha-<  led  to  the  existing  development. 
A.s  there  is  no  single  source  of  water  at  I'oiuoua  a  large 
uuitually  owned  irrigation  system  is  not  feasible,  and  the 
growth  of  the  water  supplies  has  been  more  natural  than 
in  many  cases  where  lands  under  canal  systems  have  been 
colonized  by  special  efforts  of  promoters.  Nearly  all  liie 
water  used  about  Pomona  is  pumped  from  wells,  and  within 
a  radius  of  10  miles  from  the  urban  center  there  are  over 
200  pumping  plants,  representing  an  investment  of  about 
$1,000,000,  with  an  additional  $500,000  invested  in  dis- 
tributing pipes  and  small  reservoirs.  About  125  of  the 
pumping  plants  are  now  operated  by  electricity,  the  load 
falling  upon  the  I'xlison  company's  system  in  practically 
continuous  demands  day  and  night  during  the  seven  months 
of  April  to  October  inclusive. 

The  rainfall  at  Pomona  for  the  past  eighteen  years  has 
averaged  18.44  i"-.  but  from  75  to  90  per  cent  of  this  has 
frequently  occurred  in  the  five  months  of  the  rainy  season. 
The  total  number  of  acres  irrigated  in  this  region  is  over 
20,000.  The  only  important  stream  in  the  region  is  San 
Antonio  Creek,  which  rises  in  the  San  Gabriel  Mountains  at 
an  elevation  of  10,080  ft. 

In  general  the  plants  in  the  district  are  supplied  with 
energy  from  the  local  lo.ooo-volt  distribution  lines  of  the 
Edison  company,  these  radiating  from  the  Pomona  substa- 
tion   and    being    carried    mainly    along    the    highways    on 


Fig.    4 — Sinking    Well. 

wooden  poles.  Local  transformers  are  installed  to  supply 
power  to  motors  at  440  volts.  The  pumping  and  suburban 
load  at  Pomona  is  handled  through  three  500-kw  General 
Electric  transformers,  reducing  the  potential  from  33,000 
to  10,000  volts  for  local  distribution  among  the  ranches. 
The  load  is  so  well  sustained  during  the  irrigation  season 
that  the  day  peak  exceeds  that  in  the  evening,  and  a  heavy 


dcMiaiid  is  olten  iii.iintanied  u\u)\\  the  substation  evc.i  dur- 
ing the  night  hours,  which  are  always  the  most  difficult  in 
which  to  market  electrical  energy.  In  addition  to  the 
transformer  equipment  used  largely  in  the  irrigation  pump- 
ing service  the  substation  contains  1050  kw  in  transformers 
fft  •  general  motor  and  lighting  service,  the  local  distribu- 
tion around  the  business  and  residential  section  of  Pomona 


Figs.    5   and    6 — Pumping    Equipments. 

proper  being  at  2300  volts.  All  incoming  and  outgoing 
circuits  at  the  substation  are  equipped  with  automatic  oil 
switches  opening  under  overloads,  so  that  the  transmission 
system  as  a  whole  is  well  protected  against  any  unfavorable 
conditions  that  may  arise  on  the  distribution  circuits  in  the 
valley.  Very  little  trouble  has  occurred,  however,  espe- 
cially since  the  company  adopted  a  policy  of  requiring  all 
pumping  plants  of  modern  design  to  be  equipped  with  over- 
load and  no-voltage  circuit-breakers  in  the  motor  leads. 
Most  of  the  plants  are  now  provided  with  this  type  of  ap- 
paratus, and  in  case  the  water  in  any  well  falls  below  a 
predetermined  level  an  automatic  float  attachment  is  set 
in  operation  which  opens  the  motor  switch,  either  by  a 
spring  trip  on  the  switch  handle  or  by  means  of  a  mechan- 
ical connection  with  the  overload  release.  Usually  an  elec- 
tric bell  signal  is  also  attached  to  the  motor  switch  or  float 
mechanism,  so  that  the  rancher  is  promptly  notified  in  case 
the  pump  stops.  The  placing  of  no-voltage  release  switch 
connections  in  the  pumping  plants  has  been  of  much  aid  to 
the  company  in  starting  its  system  after  an  interruption  of 
service  on  the  hydroelectric  lines  elsewhere  in  the  southern 
district.  Without  these  no-voltage  release  coils  the  com- 
pany experienced  much  difficulty  in  starting  the  system's 
operation,  since  in  this  case  the  throwing  of  current  on 
the  lines  required  the  immediate  assumption  of  a  dead  load 
of  standing  motors  and  pumps  scattered  over  a  great  area. 
With  the  no-voltage  release  connection  each  pump  operator 
starts  his  own  machinery  a^ter  an  interruption,  and  in  the 
meantime  the  company's  power  station  and  substation 
operators  provide  for  rapid  resumption  of  service.  The 
company  has  also  found  that  the  use  of  the  overload  and 
no-voltage  release  coils  has  been  of  much  aid  in  preventing 
the  burning  out  of  motors,  the  older  plan  of  installing  fuses 
only  in  the  three  legs  of  the  circuit  being  unsatisfactory 
on  accoimt  of  the  tendency  of  the  motors  to  operate  on  two 
phases  and  become  overheated  in  case  of  a  blown  fuse  on  a 
single  leg. 

The  pumping  plants  are  designed  for  both  deep-well  and 
low-lift  service,  depending  upon  the  locality  and  water  con- 
ditions. Usually  the  io,ooo-volt  three-phase  line  is  brought 
into  the  building  through  a  monitor  at  the  top,  with  appro- 
priate vitrified  duct  bushings,  and  in  the  best  plants  the 
wiring  is  protected  from  short-circuits  by  liberal  spacing 
of  conductors,  the  pump  owner  also  being  safeguarded  by 
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locating  all  high  iciisiou  coniacts,  insiiiaiors  and  leads  well 
out  of  reach.  Sometime  the  >tep-dovvn  transfonners  iieces 
sary  for  each  installation  are  placed  in  a  bay  of  the  pump 
house  and  screened  from  tiic  motor,  switchboard  and  pump- 
ing equipment. 

The  part  of  a  pumping  plant  that  is  most  difficult  to 
obtain  is  the  well,  and  not  the  machinery.  The  early  deep 
wells  were  built  with  7-in.  casings,  but  in  the  present  work 
wells  from  14  in.  to  24  in.  in  diameter  are  driven.  The 
larger  sizes  are  more  suitable  for  the  use  of  both  deep-well 
and  centrifugal  pumps,  and  give  a  larger  area  for  the  water 
to  enter  the  wells  from  the  gravel  strata.  Wells  are  bored 
much  deeper  than  formerly,  for  with  a  changing  ground 
water  level  it  has  been  found  desirable  to  penetrate  several 
good  water-bearing  strata.  The  usual  method  of  installing 
is  to  employ  a  standard  water  rig  with  drill  and  sand 
bucket,  the  casing  being  forced  down  to  follow  the  excava- 
tion by  hydraulic  pressure,  often  reaching  100  tons.  The 
walls  are  incased  with  a  double  thickness  of  riveted  steel 
in  lengths  of  2  ft.,  placed  with  broken  joints.  At  the  bot- 
tom of  each  well  a  so-called  starter  is  used,  with  a  steel 
shoe  to  promote  penetration,  and  for  a  length  of  20  ft.  a 
riveted  sheet-steel  tube  of  treble  thickness  is  used,  the 
parts  of  the  well  tube  being  slotted  with  the  edges  bent  to 
give  the  narrowest  opening  outward  to  prevent  clogging  at 
the  water-bearing  strata.  Up  to  500  ft.  the  cost  of  drilling 
averages  from  $1.25  to  $2.25  per  foot. 

Centrifugal  pumps  are  used  on  the  shorter  lifts,  these 
being  as  a  rule  of  the  vertical  type  with  closed  runners 
balanced  by  a  distribution  of  the  head  over  unequal  areas 
on  top  and  bottom  of  the  runner  to  overcome  the  weight  of 
the  runner  and  the  shafting  above.  The  common  sizes  are 
4-in.  and  5-in.  pumps,  frequently  fitted  with  lo-in.  discharge 
pipes  and  with  as  large  suction  pipes  as  will  enter  the 
casing,  thereby  reducing  piping  friction.  The  pumps  are 
each  provided  with  a  water  seal  at  the  stuffing  box  to  pre- 
vent air  leaks.  The  pumps  are  placed  at  the  bottom  of  open 
shafts  excavated  as  deep  as  the  ground  water  will  permit, 
these  being  6  ft.  or  7  ft.  square  or  in  diameter  and  curbed 
in  the  former  case  with  redwood  and  in  the  latter  with  con- 
crete. The  latter  type  of  curbing  is  now  generally  adopted 
on  account  of  the  short  life  of  wood.  A  representative  well 
is  one  of  Consolidated  Water  Company's  equipment,  sup- 
plying the  city  of  Pomona  with  domestic  water  in  connec- 
tion with  four  other  pumping  plants  operated  by  electricity. 
The  well  is  circular,  60  ft.  deep  and  6  ft.  in  inside  diameter, 
with  a  6-in.  curbing  of  reinforced  concrete.  The  reinforce- 
ment consists  of  twisted  steel  rods  laid  both  vertically  and 
horizontally,  with  a  spacing  of  18  in.  The  curbing  was 
constructed  on  top  of  a  steel  shoe  and  lowered  with  the 
excavation,  the  weight  of  the  curbing  being  supported  on 
steel  cables  fastened  to  the  shoe  at  the  bottom  and  passing 
through  the  concrete  walls  to  the  timber  used  at  the  top 
to  carry  the  load.  The  forms  used  are  sectionalized  steel 
plates.  A  typical  well  of  the  water  company  is  provided 
with  a  2o-hp,  440-volt,  three-phase  induction  motor  driving 
by  belted  connection  a  5-in.  vertical-shaft  centrifugal  pump 
located  at  the  bottom  of  the  well.  The  motor  is  located  on 
a  concrete  foundation  at  the  ground  level  and  is  housed  in 
a  neat  stone  structure  with  galvanized-iron  roof  and 
equipped  with  starting  compensator,  meters  and  overload 
and  no-voltage  release  switch.  The  pump  house  is  32  ft. 
X  10  ft.  and  is  provided  with  a  40-ft.  derrick  at  the  top,  out- 
side, so  that  machine  parts  can  be  handled  both  inside  and 
outside  the  well  with  ease.  In  most  cases  the  galvanized- 
iron  roofs  of  the  pumping  plants  in  the  district  are  sec- 
tionalized, so  that  they  may  be  removed  entirely  from  the 
space  over  the  wells,  greatly  facilitating  the  handling  of  the 
pumping  equipment.  The  Consolidated  company's  well 
above  mentioned  is  piped  to  the  main  distributing  reservoir 
of  the  city  and  also  connected  with  the  main  lo-in.  gravity 
feed  line  from  the  Claremont  section,  so  that  in  case  sur- 
plus water  is  available  it  can  he   fed  through  the  well  inte 


tile  water-bearing  strata  surrounding,  or  else  pumped  elec- 
trically from  the  well  to  the  reservoir. 

The  deep-well  pumps  used  raise  water  by  means  of 
plungers  working  in  a  cylinder  attached  to  the  bottom  of  a 
discharge  pipe,  the  whole  of  which  has  been  lowered  into 
the  well  until  the  cylinder  remains  under  water  while 
pumping.  The  pumps  are  double-acting,  and  two  plungers 
are  worked  in  one  cylinder  by  rods  connecting  with  a  power 
head  at  the  top  of  the  well.  A  solid  rod  connecting  with 
the  lower  plunger  passes  inside  a  hollow  rod  connecting 
with  the  upper  one,  and  both  rods  pass  through  a  stuffing 
box  at  the  surface.  The  pumps  are  provided  with  a  check 
valve  and  an  air  chamber,  the  usual  sizes  being  from  7  in. 
X  24  in.  to  10  in.  x  36  in.,  the  speed  varying  from  18  to  30 
strokes  per  minute.  The  power  heads  are  arranged  to 
avoid  the  occurrence  of  a  dead  center.  The  usefulness  of 
these  deep-well  pumps  depends  mainly  upon  the  condition 
of  the  leather  in  the  plungers,  which  seldom  last  over  two 
years.  The  cost  of  leathers  is  small,  but  the  work  of  pulling 
the  rods  and  plungers  for  replacement  is  expensive.  The 
most  modern  plants,  both  private  and  corporate,  are 
equipped  with  derrick  facilities.  The  deep-well  pumps  are 
used  mainly  where  the  wells  do  not  produce  over  30  or  40 
miners'  inches  of  water,  especially  where  the  lift  exceeds 
100  ft.  or  150  ft.  They  are  more  efficient  than  centrifugals, 
but  more  costly  to  maintain.  Breakage  of  the  plunger  rods 
is  common  in  pumps  driven  by  reciprocating  engines 
operated  on  distillate,  while  those  run  by  belted  induction 


Fig.    7 — Typical    Motor    Installation    for    Irrigation    PLimping. 

motors  appear  to  give  little  trouble.  The  crystallization 
caused  by  the  uneven  driving  of  the  distillate  engine  affords 
a  basis  for  cogent  argument  in  the  sale  of  electrically  driven 
installations.  The  life  of  centrifugal  pump  shafts  has  also 
been  found  much  longer  with  the  motor  drive,  on  account 
of  the  constant  torque  exerted.  The  maximum  lift  in  the 
district  in  deep-well  pump  service  is  about  400  ft.  In  gen- 
eral the  size  of  motors  used  varies  from  10  hp  to  150  hp. 

Steam  was  the  first  power  used  at  Pomona  for  pumping, 
but  electricity  is  rapidly  driving  out  both  steam  and  dis- 
tillate engine  plants.  As  present  there  is  but  one  steam 
plant  in  the  district,  and  this  is  equipped  with  a  15-hp 
motor,  which  is  used  to  operate  the  pumping  apparatus  in 
the  long  period  between  irrigation  seasons,  when  it  would 
be  impossible  to  operate  the  steam-engine  installation  at 
reasonable  economy.  Air  lifts,  which  have  been  in  service 
for  some  time,  are  also  being  replaced  by  electrical  outfits. 
The  constant  attendance  required  by  steam  pumping  plants 
has  been  one  of  the  chief  objections  to  their  use.  The 
electric  pumping  plants  require  practically  no  attendance 
except  for  starting,  and  many  of  these  run  for  five  or  six 
months  at  a  time  without  stopping  more  than  once  for  an 
hour  or  so  to  enable  the  owner  to  make  a  hasty  inspection. 

Another  reason  why  electricity  is  driving  out  the  dis- 
tillate engine  in  this  service  is  found  in  the  skilled  attention 
which  internal-combustion  equipment  demands  as  the  price 
of  anything  like  reliable  service.  The  engines  must  be 
oiled   at  least  every   six   hours,   and   soon  demand  repairs. 
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1  licir  lUpriciatuiu  i.s  i\lraiiiiliii;iril\  lii|;li,  and  uluii  llu- 
cost  of  atlfiulance  is  CDiisiilcn-d  llic  installation  ol  electric 
service  is  practically  assiiretl.  A^-ain,  the  variations  in 
head  of  water  dnrin^;  the  season  are  K''^'=it.  ^"<^l  t'"^  makes 
it  practically  impossible  to  secure  good  economy  of  opera 
tion  with  the  gasoline  or  distillate  ])lanl.  It  is  better  for 
the  entwines  to  be  run  iinderloadi'il  wbni   nut   providtMl  with 


Fig.    8 — Group    of    Electrically    Driven    Pumping    Plants. 

constant  attention,  and  this  results  in  an  extreme  loss  in 
efficiency.  With  the  electric  drive  the  efficiency  may  fall 
off  as  the  load  drops,  but  the  reliability  of  service  in  no 
wise  suffers,  and  the  superior  cleanliness,  simplicity  and 
long  life  of  the  motor-operated  plants  have  resulted  in 
their  increasing  installation  throughout  the  district  in 
preference  to  other  motive  powers.  No  adjustments  of  the 
motors  are  required,  and  the  changing  conditions  of  well- 
water  levels  are  met  by  substituting  various-sized  pulleys  for 
those  in  operation  upon  a  given  water  table.  For  this 
reason  the  pumping  plants  are  electrically  driven  through 
belts  rather  than  gearing  or  direct  connection.  It  is  a 
striking  fact  that  the  cost  of  fuel  is  not  the  greatest  ex- 
pense in  pumping.  The  fuel  cost  is  usually  not  over  25 
per  cent  of  the  whole,  including  the  inevitable  but  often 
overlooked  items  of  interest,  taxes,  depreciation,  repairs 
and  attendance.  The  fire  risk  of  the  distillate  plants  is 
also  heavy,  and  even  a  small  blaze  at  the  beginning  of  a 
season  is  capable  of  causing  such  an  interruption  of  service 
that  the  crop  on  the  particular  area  to  be  irrigated  may  be 
ruined.  The  use  of  the  belt  drive  reduces  the  initial  cost 
of  machinery  somewhat,  although  offset  in  a  measure  by 
the  increased  size  of  building  necessary.  Belt  centers  are 
usually  about  25  ft.  apart,  and  the  pulleys  are  large,  in  order 
to  enable  the  weight  of  the  belt  to  prevent  excessive  slip- 
ping, the  pull  on  the  bearings  also  being  less  than  with  9 
short,  tightly  stretched  belt.  Centrifugal  pumps  that  need 
priming  are  provided  at  the  top  of  the  shaft  with  a  small 
hand  pump  connected  with  the  large  pump  casing  by  a 
small  pipe.  The  w^ater  is  distributed  mainly  through  con- 
crete or  vitrified  pipes  laid  underground,  with  hydrant  out- 
lets feeding  the  ditches.  The  cost  of  cement  pipe  of  i  to  4 
mixture  at  Pomona  is  given  as  follows  bv  Mr.  Tait : 
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about  i  ft.  high.  1  lie  outlets  are  spaced  on  (luadranis,  to 
provide  for  the  maxinnnn  delivery  to  flitches  running  in 
various  directions.  Cast-iron  controlling  gates  of  local 
manufacture  are  generally  employed  on  the  distributing 
lines.  Reservoirs  are  largely  used  by  both  private  and 
company  organizations  for  water  distribution,  in  order  to 
secure  the  llexibility  of  How  necessary  in  handling  diversi- 
fied crops  and  at  different  seasons.  The  private  plant  owner 
whose  machinery  is  operated  electrically  finds  himself 
possessed  of  a  cheap  and  yet  reliable  service  which  can  be 
utilized  whenever  needed  agriculturally,  rather  than  accord- 
ing to  schedule  on  a  fixed  date  jier  month  and  without  re- 
gard to  the  necessities  of  the  case. 

( )ne  of  the  most  representative  installations  of  a  private 
owner  is  located  on  the  Johnson  estate,  near  Claremont. 
This  plant  consists  of  a  deep-well  pump  driven  by  a  3.S-hp, 
440-volt  induction  motor  set  on  concrete  foundations,  the 
pump  being  mounted  at  the  top  of  a  well  and  having  a  lift 
of  approximately  230  ft.  Water  drawn  from  the  under- 
ground strata  through  the  well  and  pump  riser  is  delivered 
from  the  pump  house  into  an  adjacent  concrete  reservoir 
approximately  100  ft.  in  diameter  and  about  12  ft.  deep, 
from  which  drafts  are  made  as  required  at  different  points 
on  the  estate.  Delivery  from  the  reservoir  is  by  gravity. 
The  pump  house  is  a  stone  building  with  a  monitor  at  one- 
end,  into  which  the  io,ooo-volt  leads  pass,  terminating  in  a 
transformer  compartment  at  the  end  below.  The  usual  der- 
rick is  provided  at  the  opposite  end  for  handling  the  pump 
parts,  and  the  motor  is  equipped  with  the  usual  automatic 
switching  apparatus.  By  varying  the  gate  opening  in  the 
lines  leading  from  the  reservoir  the  owner  can  adjust  the 
quantity  of  water  to  the  crop  conditions,  and  the  use  of  the 
reservoir  also  enables  the  pumping  plant  to  operate  under 
steady  conditions  of  demand.  More  than  this,  the  pro- 
vision of  the  reservoir  enables  much  night  work  to  be 
eliminated  in  the  orchard  irrigation,  on  account  of  the 
adjustment  of  the  flow  possible  in  the  daytime.  Most  of 
the  large  plants  are  equipped  with  weirs.  The  irrigation 
of  orange  orchards  is  handled  by  a  head  in  general  varying 
from  60  to  70  miners'  inches  for  best  results,  and  in  alfalfa 
work  the  head  runs  from  100  to  200  miners'  inches.  A 
small  reservoir  giving  a  delivery  of  60  miners'  inches  can 
be  built  of  concrete  for  about  $1,000.  Where  pumping 
plants  are  installed  in  a  group  and  owned  by  friendly  in- 
terests it  is  customary  to  place  the  transformers  in  a  small 
corrugated-iron  and  frame  house,  with  ample  provision  for 
ventilation  and  protection  by  careful  wiring  and  ample 
conductor  spacing  against  fire  or  short-circuits.    The  motors 


Ten-inch  and  12-in.  pipes  are  laid  from  private  pumping 
plants  for  the  irrigation  of  alfalfa.  The  hydrant  outlets  of 
a  typical  orange  grove  are  2  in.  in  diameter,  set  four  at  the 
top  of  the   riser,  the  latter  being  y.^   in.   in  diameter  and 


Fig.   9 — Typical    Electrically    Driven    Irrigation    Plant. 

are  then  supplied  with  current  at  440  volts,  over  short 
branch  lines  carried  from  the  transformer  house  to  the 
pump  houses. 

The  Edison  company  sells  motors  and  auxiliary  apparatus 
to  ranchers  and  pumping  organizations,  and  installs  the 
apparatus.  Motors  are  not  rented,  on  account  of  the  diffi- 
culty of  keeping  the  installation  properly  loaded.     All  motor 
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services  are  metered,  and  these  are  read  montlil)  by  a  dis- 
trict foreman,  who  also  makes  an  inspection  of  the  operat- 
ing conditions.  Troublemen  are  available  at  the  Pomona 
substation  and  district  office  for  emergency  service  in  the 
pumping  plants,  but  pump  repairs  are  handled  by  other 
parties.  The  company  pursues  a  liberal  policy  in  extending 
short  branches  of  its  10,000-volt  circuit,  although  long  taps 
are  not  made  without  assured  ample  revenue.  In  a  few 
cases  where  the  installation  is  large  in  capacity  the  Edison 
company  furnishes  the  transformers,  retaining  them  as  a 
part  of  its  own  system.  In  most  cases  the  transformers  are 
owned  by  the  pumping  plants.  Distillate  engines  displaced 
in  pumping  plants  are  sold  in  the  second-hand  machinery 
market,  usually  outside  the  Pomona  district.  The  present 
cost  of  distillate  is  about  7  cents  per  gallon.  The  rates  for 
electric  pumping  in  general  vary  from  3  cents  to  2  cents 
per  kw-hour.  according  to  the  size  of  plant  and  guaranteed 
consumption.  The  company  has  begun  to  install  two-rate 
meters  in  a  small  way,  a  slightly  lower  price  being  given 
for  energy  consumption  between  the  hours  of  11  p.  m.  and 
5  a.  m.  A  typical  load  curve  of  the  Pomona  substation  is 
shown  for  a  day  in  the  height  of  the  irrigation  season.  The 
load  factor  of  the  substation  as  a  whole  was  48  per  cent 
and  that  of  the  irrigation  pumping  service  45  per  cent.  The 
peak  load  was  about  2150  kw.  and  it  occurred  about  5  p.  m., 
the  lighting  peak  reaching  only  1150  kw. 

In  connection  with  the  introduction  of  electric  pumping 
in  the  districts  served  by  the  Edison  company  a  48-page 
booklet  has  lately  been  printed  for  distribution  to  interested 
parties.  This  contains  many  valuable  comments  upon  the 
value  of  electric  service,  and  among  the  points  emphasized 
are  the  durability  of  motors  conii)ared  with  gasoline  and 
distillate  engines,  the  lower  cost  of  motors,  impurities  con- 
tained in  distillate  which  cut  the  cylinders  and  pistons,  lack 
of  vibration  of  motors,  shortage  of  oil  supply  at  times, 
expert  requirements  in  engine  repairs,  value  of  time  lost 
in  irrigation  through  failures  of  engines,  need  of  skilled 
and  expensive  attendance  in  engine  plants,  and  value  of 
continuous  service  to  the  rancher  in  relation  to  diversified 
crop  growing.  One  prominent  rancher  testifies  that  twice 
as  much  ground  can  be  irrigated  by  electricity  in  his  25-hp 
installation  as  was  possible  with  his  former  gasoline  engine 
plant,  the  ranch  occupying  about  100  acres.  He  points  out 
that  a  close  record  has  always  been  kept  of  repair  bills,  cost 
of  fuel,  etc.,  and  that  the  resulting  economy  of  the  electric 
drive  has  been  very  apparent.  With  the  gasoline  the  re- 
pair bills  were  incessant,  troublesome  and  time-consuming, 
but  "these  have  now  ceased,  and  there  are  no  more  greasy 
clothes  and  numerous  tinkering  jobs  to  bear  with,  and 
the  cost  of  power  has  never  exceeded  our  gasoline  bill  with 
the  gas  engine;  *  *  *  therefore  crops  that  could  not 
have  been  taken  with  the  old  gasoline  pumping  may  now 
be  safely  planted,  for  we  have  tried  it  and  know."  (Erom 
Mr.  George  Eells,  Santa  Ana,  Gal.) 

The  Del  Monte  Irrigation  Company.  Pomona,  reports 
that  its  water  is  scheduled  to  run  from  the  opening  of  the 
irrigation  season  to  its  close  with  no  provision  for  inter- 
rupted service,  and  emphasizes  the  value  of  electric  power 
to  irrigators  in  maintaining  the  schedule,  which  would  be 
disarranged  for  the  rest  of  the  season  in  case  of  an  inter- 
ruption. Other  testimonials  include  reports  of  plants  run 
by  electricity  for  from  one  to  five  years  with  merely 
nominal  repair  bills,  and  the  district  contains  a  similar  elec- 
tric plant,  which  has  been  in  service  for  ten  years  with 
only  trifling  expenditures  for  maintenance.  As  in  other 
parts  of  the  West,  electricity  applied  to  irrigation  pumping 
has  been  the  means  of  enhancng  the  value  of  land  several 
hundred  per  cent,  soil  formerly  worth  about  $100  per  acre 
now  being  valued  at  $500  or  upward  in  many  instances. 
The  business  is  mo.st  attractive  from  the  central-station 
viewpoint  on  account  of  its  magnitude  and  continuity  dur- 
ing the  season  when  the  absence  of  a  lighting  peak  releases 
considerable  generating  capacitv  for  service. 


ADJUSTABLE-SPEED  MOTORS.     IIL 


The    Principles,  Types    and    Characteristics   of   Direct- 
Current  Motors  for  Industrial  Service. 


By  Alexander  Dawes  DuBois. 

THE  first  instalments  of  this  article,  which  appeared  in 
the  issues  of  May  18  and  May  25,  contained  a  brief 
treatment  of  the  fundamental  principles  involved  in 
variation  of  motor  speed  and  also  various  methods  of  speed 
control.  Other  methods  are  described  in  the  following  and 
also  combinations  and  comparisons  between  the  various 
methods. 

CHANGING  RELUCTANCE  OF  MAGNETIC  CIRCUIT. 

The  flux  of  the  magnetic  circuit  may  be  varied  without 
changing  the  nnnf  by  varying  the  reluctance  of  the  mag- 
netic path.  Since  it  is  impossible  to  change  the  per- 
meability of  any  magnetic  material  the  reluctance  can  be 
changed  only  by  mechanical  movement  of  the  iron  parts, 
so  as  to  change  the  length  of  area  or  the  air  portions  of 
the  circuit. 

In  one  of  the  early  methods,  due  to  Edison,  this  result 
was  produced  by  means  of  a  wedge  of  iron  which  could 
be  withdrawn  to  decrease  the  amount  of  metal  in  the  yoke, 
thus  reducing  the  total  flux. 

Another  scheme,  the  Diehl  variable-reluctance  method, 
comprised  a  hinged  yoke,  so  constructed  that  the  two  pole 


Fig.    23 — Stow    Multi-Speed     Motor. 

pieces  of  a  bipolar  machine  could  be  closed  in  upon  the 
armature  or  opened  away  from  it  like  a  pair  of  calipers. 
The  air-gap  between  the  armature  and  the  poles  was  thus 
varied.  These  schemes  were  originally  intended  for  gen- 
erators, but  they  do  not  seem  to  have  been  successful  in 
any  large  degree. 

Moving  Poles  Radially  (the  Stow  mu]ti-s])eed  motor)'. — 
The  Stow  motor  is  dependent  for  speed  variation  upon  one 
of  the  methods  of  varying  the  reluctance  of  the  magnetic 
circuit.  Both  the  field  current  and  the  emf  impressed  upon 
the  armature  are  maintained  at  a  constant  value,  the  arma- 
ture and  field  windings  being  directly  connected  to  the  line 
during  the  operation  of  the  motor.  The  method  of  varying 
the  field  magnetism  is  by  mechanically  moving  the  pole 
cores  radially  with  reference  to  the  armature.  PZach  pole 
piece  consists  of  two  parts,  a  solid  cylindrical  core  or 
"plunger"  A  and  a  cylindrical  shell  B,  surrounding  the  core 
as  shown  in  Eig.  23.  The  pole  shoe  is  an  integral  part  of  the 
hollow  shell  B  and  the  gap  between  this  shoe  and  the  arma- 
ture is  unchangeable,  the  .shell  being  rigidly  connected  with 
the  motor  frame.  The  solid  core  A  is  free  to  slide  within  the 
outer  shell,  thus  varying  the  reluctance  of  the  magnetic 
circuit.  When  the  core  is  in  contact  with  the  shoe  end  of 
the  shell  the  magnetic  circuit  has  its  minimum  reluctance 
and  under  this  condition  the  motor  runs  at  its  lowest  speed. 
As  the  core  is  gradually  withdrawn  the  speed  increases, 
due  to  the  weakening  of  the  field.     In  some  of  the  larger 
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motors  the  pule  plunger  extends  entirely  tlirougli  tiic  pole 
piece  si)  tiiat  its  inner  end  forms  a  part  of  the  polar  surface. 
The  design  ot  the  pole  piece  and  its  plunger  is  such  that, 
as  the  total  magnetic  llux  is  diminished  by  the  outward 
niovenient  of  the  plunger,  the  remaining  flux  is  forced 
more  and  more  through  the  pole  tips,  tluis  tending  to  main- 
tain at  all  speeds  a  commutating  field  of  sufficient  intensity 
to  insure  sparkiess  commutation.  It  will  be  observed  that 
as  the  plunger  is  being  withdrawn  the  air  colunm  within 
the  pole  piece  offers  a  gradually  increasing  barrier  to  the 
cross-inagneti/.ing  cfTect  of  the  armature  current  and 
when  the  field  strength  is  reduced  to  minimum  by  the  re- 
luctance of  the  air  column  the  armature  reaction  is  also 
reduced  to  a  minimum  through  the  same  cause. 

.•\  hand  wheel  on  the  top  or  side  of  the  inotor  frame  is 
arranged  to  move  the  pole  cores  in  or  out  by  means  of 
screws  rigidly  attached  to  the  pole  cores  and  passing 
through  threaded  gear  wheels.  AH  the  poles  are  moved 
simultaneously  by  the  one  hand  wheel.  Because  of  the 
nature  of  the  control  it  is  plain  that  there  are  no  distinct 
"steps"  in  the  speed  variation  and  it  is  possible  to  obtain 
any  speed  desired  within  the  limits  of  the  motor.  This 
refinement  of  speed  adjustment  is  perhaps  the  most  unique 
operating  feature  of  the  design.  The  total  elimination  of 
any  electrical  controlling  device,  other  than  an  ordinary 
starter,  is  a  noteworthy  feature  though  one  not  adapted 
to  remote  control.  The  standard  speed  range  of  these 
motors  is  3  to  i ,  or  a  maximum  increase  of  200  per  cent. 


Ball 
Bearing 


Fig.     24 — Lincoln     Adjustable-Speed     Motor. 

Moving  the  Armature  Longitudinally  (the  Lincoln  ad- 
justable-speed' motor^). — The  Lincoln  motor  is  dependent 
upon  variation  of  reluctance  of  the  magnetic  circuit  for  speed 
control.  The  general  construction  of  this  motor  is  shown 
in  the  vertical  longitudinal  section.  Fig.  24.  The  armature 
is  moved  in  and  out  longitudinally  between  the  pole  pieces. 
As  the  armature  is  withdrawn  the  area  covered  by  the 
poles  is  decreased,  and  in  addition  to  this  the  armature  is 
slightly  tapered  so  that  the  length  of  air-gap  is  increased 
simultaneously  with  its  decrease  of  area.  Thus  the  varia- 
tion of  length  of  gap  is  combined  with  the  variation  of 
magnetic  area  to  produce  the  desired  change  of  flux.  Al- 
though the  increase  in  length  of  air-gap  has  a  tendency  to 
"stiffen"  the  magnetic  field,  this  feature  is  not  relied  upon 
to  prevent  sparking  at  the  high  speeds.  Small  commu- 
tating poles  are  provided  in  such  positions  that  the  armature 
is  brought  gradually  under  their  influence  as  it  is  shifted 
away  from  the  main  poles.  The  windings  of  the  commu- 
tating coils  are  connected  in  series  with  the  armature  for 
the  reasons  explained  under  interpole  motors. 

The  method  of  mechanically  shifting  the  position  of  the 
armature  is  clearly  shown  in  Fig.  24.  The  armature  shaft 
runs  in  two  bearing  sleeves;  the  one  at  the  commutator 
end  of  the  motor  is  free  to  slide  axially,  but  is  restrained 
from  turning  in  the  yoke  or  bearing  bracket.  In  this 
sleeve  is  mounted  a  ball  bearing  which  receives  the  entire 
end  thrust  caused  by  the  displacement  of  the  armature  in 


the  magnetic  fieiil,  as  well  ai.  the  radial  load  011  that  end 
of  the  shaft.  This  thrust-bearing  box,  carrying  with  it 
the  armature  and  the  brush  rigging,  is  moved  in  and  out 
by  turning  the  hand  wheel  at  the  rear  end  of  the  motor. 
The  threaded  shaft  of  the  hand  wheel  turns  in  an  adjust- 
ment nut  and  thus  operates  a  lever  to  shift  the  bearing 
box.  In  order  to  reduce  the  effort  necessary  to  turn  the 
hand  wheel  a  helical  spring  is  provided  to  balance  the  end 
thrust  of  the  armature  due  to  its  magnetic  pull. 

These  motors  are  built  for  speed  ranges  as  high  as  in 
to  I  and  for  reversible  operation  under  all  conditions.  In 
this,  as  in  the  Stow  design,  the  principle  of  control  renders 
an  infinite  number  of  speed  steps  available  within  a  given 
speed  range  and  no  electrical  controller  other  than  an 
ordinary   starter   is   required. 

SHUNTING  PART  OF  FIELD  CURRENT. 

This  is  another  method  by  which  the  field  flux  may  be 
varied,  but  it  is  not  adapted  to  shunt  motors,  the  same  result 
being  attained  more  economically  by  resistance  in  series 
with  the  field  windings.  The  method  is,  however,  of  con- 
siderable importance  for  weakening  the  fields  of  series 
motors  and  for  cutting  out  the  series  field  coils  of  compound 
motors  after  they  have  been  brought  to  speed.  The  latter 
application  is  quite  extensively  used  for  the  control  of 
motors  operating  passenger  elevators.  The  heavy  torque 
requirement  at  starting  is  met  by  the  compound  winding 
and  the  constant-speed  requirement  when  running  at  full 
speed  is  realized  by  short-circuiting  the  series  field  coils. 

CHANGING   NUMBER  OF  ACTIVE  ARMATURE  CONDUCTORS. 

Since  the  speed  of  a  motor  must  be  such  that  its  rate  of 
cutting  flux  is  just  sufficient  to  generate  the  impressed  volt- 
age (minus  the  IR  drop  in  armature),  and  since  this  total 
rate  of  cutting  depends  upon  the  number  of  armature  con- 
ductors in  series,  as  well  as  upon  their  velocity,  it  becomes 
apparent  that  changing  the  number  of  active  conductors 
will  cause  a  change  in  speed. 

There  are  two  possibilities  for  making  this  change  while 
the  motor  is  in  operation ;  first,  by  using  an  armature  hav- 
ing two  or  more  windings  each  connected  to  a  separate 
commutator,  and,  second,  by  changing  the  number  of  field 
poles  (without  changing  the  total  flux),  at  the  same  time 
changing  the  number  of  conductors  in  series  by  disconnect- 
ing certain  of  the  commutator  brushes. 

SERIES-PARALLEL  CONTROL. 

Double-Commutator  Motors. — In  order  to  vary  the  num- 
ber of  armature  conductors,  which  add  their  counter  emfs 
in  series  between  the  motor  terminals,  it  is  common  prac- 
tice to  use  two  separate  armature  windings  in  the  same 
slots  and  a  commutator  at  each  end  of  the  armature.  The 
motor  has  one  field  frame  and  one  field  winding  which  may 
be  either  shunt  or  compound  as  in  machines  of  ordinary 
design. 

The  two  armature  windings  may  be  identical,  or  they 
may  have  a  dififerent  number  of  turns.  If  they  are  alike 
(as  in  the  C.  &  C.  and  General  Electric  Company  systems*) 
they  are  run  in  series  for  low  speed  and  in  parallel  for 
high  speed.  Such  a  "series-parallel"  control  gives  two 
fundamental  speeds  on  a  single-voltage  system  without  the 
use  of  a  resistor  in  either  armature  or  field  circuit.  The 
speed  for  one  winding  alone,  or  for  both  in  parallel,  will 
be  twice  the  speed  obtained  when  the  two  windings  are  in 
series. 

If  the  two  armature  windings  are  unlike  (as  in  the 
Commercial  Electric  Company  system)  they  are  run  in 
series  for  the  lowest  speed,  and  two  higher  speeds  are 
obtained  by  running  each  winding  singly,  while  a  fourth 
still  higher  speed  is  sometimes  secured  by  electrically  op- 
posing the  two  windings  in  series.  By  this  method  three 
or  four  fundamental  speeds  are  available. 

For  either  of  these  two  classes  only  one  line  voltage  is 
necessary.     The   intervening   speed     steps    between     those 
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ublaincd  by  llic  cliangc  ul  armaiurc  cunduclurs  are  usually 
secured  by  shunt-field  control.  A  resistor  in  the  armature 
circuit  may  be  used  in  some  cases.  The  total  speed  range 
is  commonly  4  to  i,  with  the  speed  steps  arranged  in 
geometrical  progression. 

C.  &  C.  Electric  Company  System. — The  C.  &  C.  series- 
parallel  system  has  been  used  principally  for  the  operation 
ul  large  printing  presses,  though  also  adapted  for  driving 
other  kinds  of  machinery. 

The  motor  for  printing-press  service  is  of  the  ordinary 
low-speed,  compound  type,  with  the  exception  that  it  has 
two  commutators  and  two  separate  armature  windings  on 
the  one  armature  core.  The  two  armature  windings  are 
exactly  alike  so  that  they  may  be  run  in  parallel,  and  the 
speed  adjustment  is  obtained  by  running  them  first  in 
series  and  then  in  parallel ;  they  are  not  run  separately. 
The  field  windings  are  so  arranged  that  the  series-field 
coils  can  be  cut  out  after  starting,  thus  securing  the  advan- 
tages of  a  powerful  torque  with  minimum  current  at  start- 
ing and  the  good  regulation  of  a  shunt  motor  when  run- 
ning. 

Resistance    is    inserted    in    the    armature    circuit    for    all 
speeds  between  the  two  primary  speeds  and  for  speeds  be 
low  that  obtained  by  the  series  connection  of  the  armature 
windings.     Shunt-field  current  control  is  used  for  the  speeds 
above  those  of  the  parallel  con-    ^ 
nection     of     the     two     armature 
windings. 

The  controller,  though  some- 
what elaborate,  is  operated  by 
one  lever.  When  the  armature 
connections  are  changed  over 
from  series  to  parallel  or  vice 
versa  it  is  necessary  to  open  the 
circuit  and  an  automatic  solenoid 
switch  of  special  design  serves 
to  make  this  change  without  the 
use  of  blow-out  coils. 

Commercial  Electric   Company 
System. — The   system    introduced 
by  this  company  is  of  the  second 
named    class    of    double-commu- 
tator motors — that  is,  those  hav- 
ing two  dissimilar  armature  wind- 
ings which  may  be  connected  separately  or  in  series,  but 
are   never  run   in  parallel.     The  number  of  turns  in  the 
two  windings  is  in  the  proportion  of  2  to  3.     If  the  number 
of  turns  in  one  winding  be  denoted  by  2X  and  the  number 
in  the  other  winding  by  3X,  it  becomes  apparent  that  the 
following  relative  speeds  are  obtainable : 

Two  windings  in  series,  opposed ;  X  conductors  eflfect- 
ive;  speed  =  maximum. 

The  2X  winding  alone;  2X  conductors  effective;  speed 
=  one-half  maximum. 

The  3X  winding  alone;  3X  conductors  effective;  speed 
=  one-third  maximum. 

Two  windings  in  series.  ~,X  conductors  effective:  speed 
=  one-fifth   maximum. 

Thus  if  the  minimum  speed  be  represented  as  1,  the 
other  speeds  will  be  1.7,  2.5  and  5.0.  For  the  intermediate 
speeds  field-current  regulation  is  the  method  employed 
Bv  omitting  the  opposition  or  maximum  speed  connections 
it  is  still  possible  to  produce  a  four-to-one  speed  range, 
using  about  40  per  cent  field  control  for  the  intermediate 
steps  and  60  per  cent  above  the  highest  fundamental  speed. 
With  this  arrangement  the  total  range  is  divided  into 
twelve  steps  in  the  controller. 

James  Clark.  Jr..  &  Company's  .Motors.— A  double- 
commutator  motor  for  machine-tool  and  similar  variable- 
speed  service  has  been  introduced  by  James  Clark,  Jr..  & 
Company.  The  two  windings  on  the  armature  are  in  pro- 
portion of  about  three  to  five.  For  the  lowest  speed  these 
windings  are  run  in  series  and  two  higher  speeds  are  ob- 


tained by  running  llieiu  singly.  The  intervening  speeds  are 
obtained  by  means  of  resistance  in  the  shunt-field  circuit. 
Ihe  controllers  are  usually  constructed  to  give  fifteen 
speeds  in  approximately  geometrical  progression.  Ihe  in- 
herent speed  regulation  on  varying  loads  is  good  and  the 
full-load  efficiency  does  not  vary  much  at  different  speeds 
within  the  range,  as  the  separate  windings  are  designed  for 
the  voltages  used. 

The  standard  speed  range  of  these  motors  is  four  to  one. 
If  the  two  windings  in  series  give  a  speed  of  one  the  long 
winding  along  will  give  1.6  and  the  short  winding  alone 
2.66.  From  2.66  to  4  is  an  increase  of  50  per  cent,  which 
is  obtainable  by  field-current  control.  It  is  seen  that  the 
same  or  a  slightly  greater  field  range  between  the  primary 
speeds  makes  possible  a  practically  uniform  variation  of 
speed   from  minimum   to  maximum. 

In  cases  where  two  or  more  voltages  are  not  warranted 
and  a  wide  range  of  speed  is  necessary,  especially  where 
the  load  is  of  a  nature  tending  toward  constant  torque 
rather  than  constant  power,  a  double-commutator  mot-^r 
may  be  used  with  excellent  results.  When  the  series- 
parallel  control  is  used  the  speed  changes  correspond  to 
those  of  the  three-wire  equal-voltage  system.  The  double- 
rommutator  motors  have  very  good  inherent  speed  regula- 
tion— that  is,  the  speed  is  nearly  constant  at  all  loads      The 
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Figs.  25  and  26 — Method  of  Changing  Number  of     Poles     and     Armature     Connections 

Simultaneously. 

advantages  of  operation  on  a  single-voltage  two-wire  sys- 
tem have  been  pointed  out.  The  two  commutators,  because 
of  first  cost  and  the  extra  maintenance  they  involve,  are 
rather  serious  objections. 

CHANGING    NUMHER    OF    POLES. 

Although  this  method  has  not  met  with  commercial  suc- 
cess, it  is  worthy  of  mention  as  illustrating  a  possibility 
which  has  been  subjected  to  test.  A  system  was  at  one 
time  developed  by  the  Bullock  company  in  which  the 
number  of  poles  and  the  armature  connections  were 
simultaneously  changed  in  such  a  manner  as  to  change 
the  number  of  armature  conductors  in  series  between 
terminals  without  changing  the  total  flux  to  be  cut  by 
these  conductors.  The  change  of  connections  by  which 
this  was  accomplished  with  one  commutator  is  indicated 
in  Figs.  25  and  26,  which  show  a  tour-pole  frame  with 
ring-wound  armature.  In  I-^ig.  25  the  connections  are 
normal;  alternate  brushes  are  connected  to  the  same 
terminal  and  the  current  in  the  armature  takes  the  four 
paths  indicated  by  the  arrows.  If  there  are  »i  conductors 
on  the  armature  the  number  in  series  between  terminals 
is  )t  -:    4. 

Fig.  26  shows  two  of  the  field  poles  reversed  in  polarity 
and  two  of  the  brushes  disconnected  from  the  circuit,  while 
the  other  two  brushes,  which  were  formerly  both  negative 
terminals,  have  now  been  connected  to  the  line  as  positive 
and  negative  terminals  respectively.  The  result  is  a  two- 
pole   motor   having   approximately   the    same   total   flux   as 
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bclorc,  but  witli  onl\  two  paths  lor  cunriit  tliroiiyli  tlu- 
arniatiirc  and  ooiisi-tnu-iitly  n -i- 2  coiuluctors  in  scries  be- 
tween terinitials.  Since  there  are  twice  as  many  conduc- 
tors in  scries,  the  speed  is  rechtccd  to  one-half,  with  the 
same  total   field  and  the  same  terminal   voltage. 

By  the  same  means  an  eight-pole  machine  could  be 
changed  to  a  four-pole  and  a  two-pole;  a  twelve-pole  ma- 
chine could  he  changed  to  a  six-pole  and  a  two-pole,  the 
speed  obtained  in  each  case  being  directly  i)r()portional  to 
the  number  of  effective  poles. 

The  armatures  of  these  machines  were  necessarily  of  the 
Gramme  ring  type,  which  was  expensive  to  wind  and  un- 
economical of  copper.  .\  larger  field  frame  was  required 
to  provide  sullicient  cross-section  for  the  two-pole  distri- 
bution of  flux  and  a  somewhat  complex  switching  device 
was  necessary  to  make  the  change  of  connections.  The 
regulation  was  very  poor  on  low  speeds  and  the  motor  lost 
its  torque  and  thus  gave  trouble  when  the  poles  were 
changed. 

CO. M  III  N. AT  ION     METHODS. 

In  some  of  the  systems  previously  described  the  complete 
speed  range  is  in  reality  obtained  by  supplementing  the 
principal  method  by  a  secondary  one,  as,  for  example, 
the  multi-voltage  systems  which  usually  combine  armature 
and  field  control.  In  such  cases,  however,  it  is  evident 
which  is  the  basic  method  and  the  systems  have  been  classi- 
fied accordingly. 

In  several  industries  specialized  equipments  have  been 
developed  to  meet  peculiar  requirements  of  drive  or  auto- 


Fig.    27 — Connections    for    Dunn    Method    of    Indirect    Control. 

matic  control.  These  systems  do  not  involve  new  electrical 
combinations  of  the  basic  methods,  but  are  specialized  in 
their  mechanical  applications  and  in  the  controlling  equip- 
ments. The  two-motor  drives  for  printing  presses  and  the 
special  steel-mill  drives  are  examples.  They  will  not  be 
described  here. 

In  the  following  system  the  two  methods  of  armature 
and  field  control  are  so  involved  as  to  preclude  classifica- 
tion under  either  of  these  heads. 

Dunn  Method  of  "Indirect  Control."^ — This  unique 
scheme,  proposed  by  Mr.  Gano  Dunn,  consists  essen- 
tially in  connecting  the  armatures  of  all  the  working 
motors  in  series  in  a  constant-current  circuit  which  is  en- 
tirely independent  of  the  field  circuits.  The  field  coils 
are  supplied  with  energy  from  a  separate  constant-poten- 
tial circuit.  In  order  that  the  speed  may  be  constant  under 
varying  load  a  small  "regulating  generator,"  B,  is  belted  to 
the  working  motor  A,  Fig.  27,  and  the  generator  armature 
is  connected  as  a  reversed  booster  in  the  field  circuit  of 
the  working  motor.  The  performance  of  such  a  system 
is  very  unusual.  The  armature  voltage  varies  autor^  ''■cally 
with  the  load  and  the  torque  varies  directly  as  the  field 
strength  at  all  times ;  hence  the  motor  gives  maximum 
speed  and  maximum  torque  with  maximum  strength  of 
field. 

If  the  torque  of  the  load  be  increased  the  motor  is  called 
upon  for  increased  torque,  but  it  cannot  automatically  de- 
velop it  because  its  torque  is  fixed  by  the  constant  armature 
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current  and  the  particular  field  strength  for  which  its  liel<l 
rheostat  is  at  the  time  adjusted.  .Since  it  cannot  develop 
more  torque  by  any  change  of  speed  the  motor  must  be 
stalled  under  such  conditions  unless  the  field  strength  be 
increased  to  such  a  point  as  to  produce  the  new  torque. 
This  is  accom|)lished  automatically  by  the  small  auxiliary 
generator  or  regulating  machine  B.  When  the  motor 
slows  down  this  generalcjr  slows  down  al.so,  its  emf  is 
thus  reduced  and  (since  it  is  connected  in  opposition  in 
the  field  circuit)  the  motor  field  is  strengthened.  The 
torque  of  the  motor  is  thereby  automatically  adjusted  to 
the  required  value  to  drive  the  load  at  the  required  speed. 
Should  the  speed  exceed  the  value  for  which  the  apparatus 
is  adjusted  the  reverse  operation  is  automatically  per- 
formed, the  torque  of  the  motor  being  reduced  by  the 
weakened  field  to  just  that  value  required  by  the  load. 

lO  increase  the  speed  of  the  motor  the  field  is  strength- 
ened by  decreasing  the  resistance  in  the  rheostat  R,  or  to  de- 
crease the  speed  the  field  is  weakened  by  the  same  rheostat. 
I-'or  example,  assume  the  motor  to  be  operating  a  constant- 
torque  load  at  a  given  speed  and  that  it  is  desired  to  double 
that  speed.  The  motor  field  being  strengthened  slightly  by 
the  attendant,  the  motor  will  accelerate  because  it  is  devel- 
oping more  torque  than  the  load  requires  and  the  additional 
torque  is  available  for  acceleration.  The  acceleration  will 
continue  until  arrested  by  the  regulating  machine  B  at  the 
speed  for  which  the  adjustments  are  made,  as  previously  ex- 
plained. Assuming  that  the  speed  has  been  doubled,  the 
l)ower  output  is  also  doubled.  The  armature  current  cannot 
change,  but  the  voltage  (counter  emf)  is  doubled,  due  to  the 
increased  speed.  It  is  apparent  that  the  field  strength  in 
such  a  case  is  varied  only  enough  to  provide  the  additional 
accelerating  torque  while  the  motor  is  speeding  up,  since 
the  load  torque  was  assumed  to  remain  unchanged. 

The  speed  then  is  dependent  upon  the  field  strength  only 
in  so  far  as  the  different  speeds  involve  different  torque 
(due  to  windage,  etc.),  but  any  speed  within  certain  limits 
may  be  obtained  by  so  changing  the  torque  developed  as 
to  produce  an  acceleration  or  permit  a  retardation  to  the 
desired  speed  and  then  adjusting  the  torque  to  the  torque 
of  the  load,  which  adjustment  is  automatically  maintained 
by  the  regulating  machine.  The  motor  may  be  reversed 
by  reversing  its  field-circuit  terminals. 

This  system  should  give  any  torque  at  any  speed  from 
zero  to  the  limit  of  its  output.  It  involves  two  distribut- 
ing or  supply  systems,  one  of  which  must  be  served  by 
a  constant-current  generator,  and  if  several  motors  are  in 
series  a  high  voltage   is  necessary. 

COMPARISON     OF    ADJUSTABLE-SPEED    SYSTEMS. 

Speed  Torque. — In  the  interest  of  the  best  performance 
of  an  adjustable-speed  motor  its  torque-speed  characteris- 
tics should  agree  as  nearly  as  possible  with  the  character- 
istics of  the  load  which  it  is  to  drive.  The  characteristics 
of  adjustable-speed  motors  as  influenced  by  different  sys- 
tems of  control  should,  therefore,  be  carefully  examined. 
These  general  relationships  are  summarized  in  Table  VI 
for  the  three  fundamental  methods  of  speed  variation,  in- 
cluding two  schemes  of  winding  for  the  method  of  chang- 
ing the  number  of  armature  conductors  in  series  from 
brush  to  brush. 

This  summary  shows  the  following  facts : 

1.  Speed  control  by  changing  the  emf  impressed  on  the 
armature  gives  constant  torque  at  all  speeds,  and  the  power 
varies  directly  with  the  speed. 

2.  Speed  control  by  changing  the  field  flux  gives  con- 
stant power  at  all  speeds  and  a  torque  varying  inversely 
as  the  speed. 

3.  Speed  control  by  changing  the  conductors  in  series 
from  brush  to  brush  (by  means  of  two  armature  windings) 
gives  characteristics  which  depend  upon  the  particular  ar- 
rangement used.  The  torque  may  be  constant  if  the  two 
armature  windings  are  identical,  or  it  may  decrease  some- 


June  8,  1912. 


ELECTRICAL     WCJRLD 


1263 


what  as  the  speed  increases,  though  at  a  rate  less  than 
inverse  ratio  if  the  armature  windings  are  unequal.  The 
power  varies  directly  with  the  speed  in  the  first  case  and 
in  the  same  sense,  though  at  a  less  rate,  in  the  second  case. 

4.  By  no  one  of  these  methods  alone  is  it  possible  to 
make  the  torque  of  the  motor  increase  with  an  increase  of 
speed. 

5.  Armature  voltage  and  field-current  control  are  in- 
herently different  in  their  torque-speed  characteristics  and 
should  not  be  compared  on  the  same  basis. 

Inherent  regulation,  which  is  another  characteristic  of 
importance,  may  be  summed  up  in  a  general  way  as  fol- 
lows: 

Kmf  method,  regulation  variable — poor  on  low  voltages. 

Flux  method,  regulation  good  at  all  speeds. 

Conductor  method,  regulation  good  at  all  speeds. 

Size  of  Motors. — It  has  been  broadly  stated  by  several 
writers  that  a  motor  of  standard  design  to  give  constant 
output  through  a  speed  range  of  two  to  one  by  field  flux 

TABLE    VI. COMPARISON     OF    TORQUE-SPEED    CHARACTERISTICS 

OF  GENERAL  METHODS  OF  VARYING  SPEEDS. 


Condition. 

Speed. 

Torque. 

HORSE- 

POWER. 

Method  of  Control. 

Ex- 
pressed 

as 
Torque 
Times 
Speed. 

1" 

'     Ex- 
pressed 
1  as  Per 
1  Cent  of 
Max- 
imum. 

E=l. 

1 

1 

1 

25 

Changing  volts 
E           impressed,  E. 

E  =  2. 

2 

1 

2 

50 

E  =  4. 

4 

1 

4 

100 

9  =  4. 

1 

4 

4 

100 

<p          Changing  flux, 
9 

9  =  2. 

2 

2 

4 

100 

9=1. 

4 

1 

4 

100 

1  Changing  conduc- 
tors. 
Series-parallel. 
Windings  identical. 

Windings  series     1 

1 

1                  50 

Windings  paral- 
lel 

2                1 

2 

100 

Changing  conduc- 
tors: series,  then 
singly. 

Windings  in  ratio3:5. 

(Assumes     windings 
same  cross-section 
for  simplicity.) 

Windings  series 

1          !      t.63 

1.63 

61..? 

Five-turn 
winding  alone 

1.6           1.28 

2. OS 

77 

Three-turn 
winding  alone 

2.66         1 

2.66 

100.0 

control  must  be  four  times  as  large  as  a  fixed-speed  motor 
of  the  same  output,  whereas  by  armature-voltage  control 
it  need  be  only  twice  as  large  as  would  be  required  for  the 
same  output  at  the  maximum  speed.  The  deduction  thus 
reached  is  that  the  size  of  motor  required  varies  directly 
as  the  speed  range  by  armature-voltage  control,  but  as 
the  square  of  the  speed  range  by  field-current  control,  so 
that  the  field-controlled  motor  must  be  twice  as  large  as 
the  voltage-controlled  machine  for  a  range  of  two  to  one 
and  four  times  as  large  for  a  range  of  four  to  one. 

To  illustrate,  suppose  5  hp  is  required  throughout  a 
range  of  500  r.p.m.  to  1000  r.p.m.  By  armature-voltage 
control  a  lo-hp,  looo-r.p.m.  motor  would  have  to  be  used 
since  the  output  would  be  reduced  to  half  on  half  speed. 
By  field-current  control  one  could  use  a  motor  designed 
for  a  normal  speed  of  500  r.p.m.,  but  in  order  to  run 
sparklesslv  on  half  field  strength  it  is  commonly  assumed 
that  the  motor  must  operate  at  half-load  current,  which 
means  that  it  must  be  normally  a  lo-hp  motor  at  500  r.p.m. 
to  be  able  to  deliver  5  hp  with  weakened  field  at  a  speed 
of  1000.  Now  a  lO-hp,  500-r.p.m.  motor  would  be  equal 
in  size  to  a  20-hp.  looo-r.p.ni.  motor.     Hence  a  2n-hp  unit 


is  said  to  be  necessary   with   field-current  control  as  com- 
pared  with  a    lo-hp  unit   with   armature-voltage   control. 

These  comparisons  are  based  on  the  assumption  that 
motors  designed  for  constant-speed  duty  are  worked  at 
their  sparking  limit  as  well  as  their  heating  limit  on  full 
field  strength.  This  assumption  is  not  fully  warranted.  The 
average  motor  will  withstand  a  considerable  increase  of 
speed  by  field  flux  weakening  without  serious  sparking.  As 
an  example,  a  standard  7.5-hp  motor  at  875  r.p.m.  (or  3.5 
hp  at  400  r.p.m.)  which  was  rated  by  a  certain  manufac- 
turer at  3  hp  for  adjustable-speed  machine-tool  service 
from  400  r.p.m.  to  1600  r.p.m.  was  found  to  operate  satis- 
factorily throughout  the  range.  A  motor  of  almost  the 
same  size  would  have  been  necessary  with  armature-voltage 
control. 

In  a  paper  before  the  Cincinnati  Chapter  of  the  Ameri- 
can Institute  of  Electrical  lingineers  Feb.  9,  1903,  Mr. 
William  Cooper  described  a  graphical  method  for  de- 
termining the  minimum  size  of  motor  for  any  predeter- 
mined speed  range  by  combining  multiple-voltage  and  field- 
current  control  in  such  proportions  as  to  work  the  motor 
at  its  heating  limit  at  the  lower  and  at  its  sparking  limit  at 
the  upper  end  of  the  speed  range.  Mr.  Cooper's  curves 
are  based  on  the  assumption  discussed  above,  namely,  that 
the  size  of  the  field-currer.t-controlled  motor  will  be  pro- 
portional to  the  square  of  the  speed  range. 

For  the  requirement  of  constant  torque  throughout  the 
speed  range  (the  power  varying  directly  as  the  speed)  the 
matter  of  comparative  sizes  has  a  different  aspect.  For 
example,  assume  the  requirement  of  constant  torque 
through  a  speed  range  from  300  r.p.m.  to  1200  r.p.m.,  the 
power  being  5  hp  at  300  r.p.m.  and  20  hp  at  1200  r.p.m. 
By  armature-voltage  control  the  motor  would  be  a  standard 
20-hp,  i200-r.p.m.  machine.  With  field-current  control  it 
would  have  to  be  a  20-hp,  300-r.p.m.  motor  having  four 
times  the  armature-current  rating  of  the  other  motor  in 
order  to  produce  the  required  torque  with  one-fourth  nor- 
mal field.  The  field-current-controlled  motor  would  be 
four  times  as  large  as  the  armature-controlled  (20  hp  at 
300  r.p.m.  requires  the  same  size  motor  as  80  hp  at  1200 
r.p.m.).  This  conclusion  is  based  on  the  assumption  of  an 
interpole  or  other  special  type  of  design  for  taking  care 
of  commutation.  It  is,  therefore,  plain  that  field-controlled 
motors  are  not  suitable  for  constant-torque  loads. 

Motors  for  Machine  Tools. — For  machine-tool  work  the 
requirements  are  about  as  follows: 

Simple  and  convenient  control ;  good  speed  regulation ; 
reversibility;  wide  speed  range,  say.  four  to  one;  sparkless 
commutation  under  overloads ;  high  efficiency  at  all  loads 
and  all  speeds;  compactness;  simple  distributing  svstem ; 
simple    accessories;    moderate    first    cost. 

The  majority  of  machine  tools  have  constant-power 
characteristics,  yet  many  require  constant  torque.  It  is 
hardly  to  be  expected  that  any  one  system  would  fully  meet 
all  possible  conditions.  The  four-wire  multiple-voltage 
system  falls  short  in  several  particulars.  In  speed  regula- 
tion, simple  control,  efficiency  and  simple  distributing  svs- 
tem and  accessories  it  fails  to  measure  up  fully  to  the  de- 
sired specifications.  It  is  generally  recognized,  however, 
that  for  work  where  constant  torque  is  required  over  a 
wide  range  of  speed  the  multiple-voltage  arrangement  has 
in.portant  advantages.  Where  constant  power  is  the  re- 
quirement a  system  of  field-flux  control  is  decidedly 
superior  to  multiple  voltage.  .\  multi-voltage  distributing 
system  may  have  flux-controlled  motors  connected  to  its 
outside  wires  and  will  thus  provide  both  methods  of  con- 
trol. Single-voltage  distribution,  while  the  simplest  and 
least  costly  system,  will  serve  double-commutator  motors 
as  well  as  those  controlled  by  field  weakening  and  will 
therefore  fairly  meet  all  conditions.  Should  the  conditions 
indicate  a  compromise  system  of  universal  application  yet 
less  costly  than  multiple  voltage,  the  result  will  be  verv 
well  realized  by  equal-voltage,  three-wire  distribution. 
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ELECTRICITY  IN   KANSAS  DYE  WORKS. 

I  lie  I'coplc's  cleaning  &  Dye  Works,  ol  \\  icliilu,  Kaii.. 
make  use  of  nearly  fifty  electric  irons  and  half  a  ilo/.eii 
motors,  consuming  from  -'500  kw.-hr.  to  3000  kw.-hr.  each 
month.  In  the  men's  clothes-pressing  department  fifteen 
18-lb.  irons  are  employed,  while  the  rest  of  the  irons  are 
of  the  6-lb.  and  lighter  sizes  suitable  for  more  delicate 
fabrics.  A  15-hp,  three-phase  motor  drives  three  centrif- 
ugal extractors,  five  washing  machines  and  one  steam- 
heated  tumbler  or  drier.  Another  extractor  is  driven  by  a 
2-hp  motor,  and  a  5-hp  motor  operates  the  elevator  com- 
municating with  the  second  floor.  Mr.  J.  S.  Giwosky. 
proprietor  of  the  plant,  installed  his  first  electric  iron  five 
years  ago  when  the  business  was  on  a  small  .scale,  and  its 
development  since  has  been  traced  at  each  step  by  the  in- 
creasing connected  electrical  load.  At  the  present  time 
the  cleaning  plant  guarantees  the  Kansas  Gas  &  Electric 
Company  $75  monthly  as  its  minimum  bill  based  on  con- 
nected load. 


ELECTRIC  VEHICLES  FOR  CENTRAL  STATIONS. 


The  Louisville  Lighting  Company,  of  Louisville,  Ky.,  is 
planning  to  install  a  motor-truck  service  which  is  intended 
ultimately  to  replace  all  of  the  horse-drawn  equipment  of 
rlie  company.  An  electric  truck  with  a  load  rating  ot 
1.5  tons  has  been  purchased,  and  several  other  trucks,  vary- 
ing in  load  rating  from  1000  lb.  to  3000  lb.,  will  be  added 
in  the  immediate  future.  These  will  be  used  for  the  dis- 
tribution of  meters  and  for  general  construction  purposes. 
The  company  has  also  under  consideration  substituting 
motor  trucks  for  the  two-wheel  carts  which  are  now  used 
in  arc-lamp  maintenance.  Six  of  these  are  in  service,  and 
in  summer  the  work  is  extremely  hard  on  the  horses,  of 
which  two  are  needed  for  each  cart.  A  light,  speedy  truck 
would  not  only  be  much  more  economical  to  maintain,  but 
would  also  do  more  efficient  work  and  involve  less  rapid 
depreciation,  it  is  believed.  At  present  the  idea  is  to  buy 
four  or  five  trucks,  test  them  thoroughly  to  determine  their 
capabilities,  and  gradually  increase  the  number  in  service 
until  the  horse-drawn  equipment  is  entirely  displaced.  All 
the  trucks  will  be  of  the  electric  type.  Mr.  P.  T.  Glidden, 
general  manager  of  the  company,  has  taken  personal  charge 
of  the  plan. 


ST. 


LOUIS  PLANNING    FOR    MISSISSIPPI    HYDRO- 
ELECTRIC ENERGY. 


Taking  advantage  of  the  prospect  of  cheap  hydroelec- 
tric energy  transmitted  from  the  great  Mississippi  River 
h\droelectric  development  at  Keokuk,  la.,  the  Union  Elec- 
tric Light  &  Power  Company,  of  St.  Louis,  has  issued  an 
interesting  booklet  entitled  "Our  Dream  Comes  True,"  and 
referring  to  St.  Louis  under  the  title  "A  City  of  Power 
Without  a  Peer."  It  is  related  that,  after  years  of  plan- 
ning. St.  Louis  will  shortly  have  electrically  transmitted 
energy  from  the  Mississippi  River  in  a  practically  unlim- 
ited amount.  It  is  intended  to  make  St.  Louis  one  of  the 
great  energy  markets  of  the  world.  The  hydroelectric 
energv  will  be  distinguished  from  steam-produced  electricity 
by  the  designation  "unrefined."  It  will  be  supplied  to  cus- 
tomers in  blocks  of  200  kw  or  over  in  the  form  of  13,200- 
volt,  25-cycle  energy.  The  purchaser  must  provide  or  pay 
for  his  own  transformer  installation.  Under  these  condi- 
tions the  net  rate  for  this  energy  will  be  $20  per  kw  per 
vear  for  the  first  200  kw  of  demand  and  $13  per  kw  demand 


per  year  for  all  i  xccss,  phi.s  an  energy  charge  ol  0.5  cent  per 
kw  hr.  Comprehensive  distribution  plans  have  been 
worked  out  providing  that  the  "unrefined"  energy  sliall  be 
.available  in  all  parts  of  St.  Louis  for  manufacturing  pur- 
poses. 

Pending  the  delivery  to  the  St.  Louis  conjpany  of  the 
hydroelectric  energy,  for  the  Keokuk  plant  is  still  under 
construction,  the  company  offers  to  enter  into  contracts  at 
the  wholesale  high-potential  rate  mentioned,  delivering  the 
energy  in  the  meantime  from  its  Ashley  .Street  generating 
plant.  When  completed  the  Keokuk  plant  will  have  a  rat- 
nig  of  100,000  kw  or  over,  and  ultimately  6o,0(jo  kw  of  this 
or  more  will  be  transmitted  to  St.  Louis,  a  distance  of  about 
160  miles. 


CENTRAL-STATION    ORDER    TRANSMITTER    AND 
RECORDER. 


As  a  means  of  establishing  closer  and  more  speedy  com- 
munication and  co-operation  between  the  system  operator 
and  the  operators  in  its  various  substations,  the  New  York 
Edison  Company  recently  installed  a  very  comprehensive 
and  complete  signaling  system,  the  equipment  consisting 
of  Gamewell  fire-alarm  apparatus,  using  for  the  circuits 
the  leased  lines  of  the  New  York  Telephone  Company.  As 
is  well  known,  this  type  of  equipment  provides  for  the 
transmission  of  signals  through  a  numerical  code  similar 
to  that  in  use  for  fire-alarm  purposes.  The  master  sending 
device  is  located  in  the  system  operator's  ofifice  at  the  Wa- 
terside station.     .A.ny  signal,  from  i  to  999,  may  be  sent,  the 


Fig.    1 — Switchboard    Equipment  for  Signaling   System. 

impulses  being  given  to  the  inake-and-break  contacts  by 
means  of  a  brass  wheel  with  the  requisite  number  of 
notches  cut  into  its  circumference,  a  separate  wheel  being 
provided  for  each  signal  number,  and  by  adjusting  a  lever 
attached  to  the  transmitter  any  signal  may  be  repeated  from 
two  to  four  times.  Under  the  present  arrangement  signals 
are  repeated  three  times. 


June  8,  1912. 
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The  switchboard  for  tliis  >y.stciii,  wliicli  is  operated  on 
a  closed  circuit,  is  installed  in  the  Waterside  station.  The 
supply  of  energy  for  the  motor-generators,  which  are  in- 
stalled in  duplicate,  is  taken  from  the  station  exciter  bus, 
so  that  the  uninterrupted  operation  of  the  system  is  as- 
sured. The  switchboard  equipment  comprises,  besides  the 
transmitter,  switclies   for  the  motors  ancl   "cnerators.  volt- 


Fig.     2. — Recording     Equipment     of     Signaling     System. 

meters  and  ammeters,  testing  plugs,  balancing  resistors  for 
the  various  circuits  and  telltale  lamps  connected  to  relays, 
to  show  at  once  when  any  circuit  is  accidentally  opened  or 
the  current  supply  diminished  or  entirely  interrupted.  The 
substations  are  connected  to  seven  series  circuits,  each  of 
which  has  from  three  to  seven  local  stations  in  series,  and 
by  means  of  switches  any  signal  may  be  transmitted  to  the 
group  of  stations  connected  to  an  individual  circuit  or  to 
any  combination  of  the  circuits. 

The  recording  equipment  at  Waterside  consists  of  a  mul- 
tiple punch  recorder  and  automatic  time  stamp,  so  that  a 
record  is  provided  of  every  signal  sent  over  any  circuit, 
with  the  time  that  it  was  sent.  The  punch  typo  of  recorder 
obviates  the  difficulties  usually  experienced  with  apparatus 
of  the  printing  type.  In  the  substations  the  standard  equi])- 
ment  consists  of  a  punch  recorder  and  a  ro-in.  electro- 
mechanical gong.  On  account  of  the  high  resistance  of  the 
telephone  circuits,  all  instruments  were  specially  wound  for 
a  normal  operating  current  of  50  milliamperes,  a  total  of 
350  milliamperes  being  required  for  the  seven  circuits.  The 
code  of  signals  has  been  developed  so  that  the  decimal 
groups  of  numbers  have  reference  to  specific  instructions. 

The  operations  incident  to  sending  a  signal  are  as  fol- 
lows :  The  wheel  representing  the  number  to  be  sent  is 
taken  from  the  rack,  placed  on  the  shaft  of  the  transmitter 
and  the  sending  lever  pulled,  the  number  of  times  that  the 
signal  is  to  be  repeated  having  previously  been  set.  The 
system  operator  has  nothing  further  to  do,  knowing  that 
all  stations  on  the  circuit  over  which  the  alarm  has  been 
sent  will  receive  the  order. 

At  present  thirty-one  substations  are  connected  to  the 
signal  system,  comprising  the  district  from  the  Battery  to 
Fordham.  and  assuming  that  a  half  minute  be  required 
for  a  telephone  message,  at  least  fifteen  minutes  would  be 
necessary  to  give  an  order  to  all  substations  by  telephone, 
whereas  with   the  new  apparatus   the   same   order  may   be 


given  m  less  than  one  nnnute,  be  recorded  on  a  tape  so 
iliat  there  can  be  no  nusunderstanding,  and  only  ten  seconds 
of  the  system  operator's  time  be  necessary  for  his  part 
III'  the  work. 

A  time  signal  is  sent  every  day  at  noon,  in  order  that 
all  substation  clocks  may  agree  with  the  one  at  Waterside, 
which  in  addition  gives  a  daily  operating  test  of  the  system. 
I  he  apparatus  being  electro-mechanical,  winding  orders 
are  also  sent  by  the  system  operator,  so  as  to  insure  against 
the  possibility  of  apparatus  in  any  station  being  run  down. 
A  set  of  instruments  installed  in  the  executive  offices 
records  all  signals  sent  from  Waterside,  and  it  is  thus 
possible  to  keep  in  touch  with  all  orders  issued  by  the 
system  operator  to  the  various  substations. 

This  system  has  proved  a  great  time-saver  as  a  means 
of  quick  conmmnication  with  substations,  and  it  greatly 
facilitates  operations  such  as  shifting  load  from  one  gen- 
erating station  to  another,  cutting  in  or  out  of  storage- 
battery  equipment,  etc. 

In  a  recent  test  of  this  signaling  system,  where  an  order 
was  given  to  a  district  consisting  of  seven  substations  to 
drop  load  from  one  of  the  generating  stations  and  to  pick 
it  up  on  storage  batteries,  10,000  kw  was  transferred  in  one 
minute  after  the  signal  was  received.  This  would  be  im- 
possible in  such  a  short  space  of  time  if  the  carrying  out 
of  the  order  depended  on  telephone  communication.  Em- 
phasis is  given  to  the  important  point  that  all  orders  are 
carried  out  simultaneously  in  the  district  affected. 

The  installation  of  the  above-described  signaling  appa- 
ratus came  as  the  result  of  a  great  deal  of  consideration 
and  planning  covering  a  period  of  several  years,  during 
which  time  the  need  for  a  very  rapid  and  dependable  means 
of  communication  manifested  itself.  The  special  benefits 
to  be  derived  from  the  simultaneous  and  concerted  co- 
operation of  all  stations,  together  with  the  resulting  free- 
dom afforded  the  system  operator  for  action  in  other  direc- 
tions, cannot  be  overestimated.  All  of  which  should  serve 
as  "added  ammunition"  in  the  fight  to  maintain  a  high 
standard  of  service. 


POWER-PLANT  EFFICIENCY  AS  DETERMINED  BY 
THE  TECHNICAL  EDUCATION  OF  EMPLOYEES. 


By  C.  M.  Jansky. 

The  idea  that  profits  are  determined  by  the  ignorance 
of  employees  is  still  the  principle  of  action  of  some  prom- 
inent managers  of  public  utilities.  To  learn  if  there  is 
even  an  element  of  truth  in  the  assumed  principle  that  ig- 
norance on  the  part  of  the  employees  increases  profits,  the 
writer  made  a  brief  and  incomplete  investigation  with  ref- 
erence to  some  of  the  smaller  central  electric  stations  of 
the  State  of  Wisconsin. 

Many  investigations  have  been  made  concerning  the 
relative  incomes  of  technically  trained  or  college  men  and 
so-called  practical  men,  men  who  have  never  attended  a 
technical  school.  The  results  of  these  investigations  show 
that  the  income  of  the  technically  trained  man  for  the 
first  few  years  of  his  employment  after  graduation  is  less 
tlian  the  average  of  the  practical  man.  Curves  have  been 
drawn  showing  that  between  the  ages  of  twenty-five  and 
thirty  the  technical  man's  income  becomes  higher.  The 
practical  man's  income  curve  reaches  a  maximum  value 
above  which  it  does  not  rise,  while  the  income  curve  of  the 
technically  trained  man  does  not  have  a  maximum  value, 
but  increases  during  the  active  life  of  the  man. 

These  facts  supply  some  of  the  favorite  arguments  of 
engineering  college  authorities  in  regard  to  the  value  of 
technical  education.  While  arguments  based  on  these  facts 
are  valid  and  legitimate,  they  nevertheless  do  not  tell  the 
whole  story.     In  the  main  the  work  performed  bv  the  col- 
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kgc  graduate  is  dilYoiont  Hum  ilial  pi  rldniu-d  by  llu-  man 
wlio  lias  not  had  tlio  advantai^c^  nl  a  culk'nc  education, 
riie  purpose  of  the  present  investiK;ilit>ii  was  to  look  at  tlic 
otiier  side  of  the  (jucstion,  to  fnul  out,  if  possible,  if  the 
employers'  income  ami  profit  increase  in  proportion  to  the 
nnmber  of  technically  trained  men  or  in  i)roportion  to  tiie 
quality  of  the  traininj;.  That  is,  does  the  employment  of 
technically  trained  men  in  tields  usually  occupied  by  un- 
trained and  unskilled  labor  increase  the  etliciency  of  the 
plant  ? 

The  writer  is  well  aware  of  many  defects  in  such  an  in- 
vestigation and  knows  that  many  objections  can  be  urged 
against  any  conclusion  that  may  be  drawn  from  data  from 
plants  that  operate  under  ditTerent  conditions,  have  differ- 
ent machinery,  different  load-factors  and  many  other  dif- 
ferences that  might  be  mentioned.  Not  knowing  what  the 
data  would  be,  but  believing  that  some  interesting,  if  not 
valuable,  information  might  be  obtained,  loo  information 
blanks  were  sent  out  to  as  many  superintendents  and  man- 
agers of  lighting  plants  in  different  parts  of  the  State.  The 
information  asked  for  had  reference  to  the  number  of 
men  employed  in  various  positions,  the  character  of  their 
education  and  the  number  of  years'  practical  experience. 
Replies  were  received  from  about  fifty  plants.  The  fifty 
reports  were  classified  in  accordance  with  the  population  of 
the  towns  as  follows: 


Group. 

Population 
of  Towns. 

Number 
of  Re- 
ports. 

Total 

Em- 
ployees. 

Remarks. 

A 
B 

C 
D 
E 

1,500  to    2,000 
2,000  to    2,500 
2,500  to    3.000 
3,000  to    3,500 
3,500  to    4,000 

10       1 
9        I 
3 
6 
2 

27 
26 
11 
29 
10 

F 
G 
H 

I 
J 

K 

4,500  to    5,000 
5,000  to    5.500 
5,500  to    6.000 

6.000  to    7,000 
12,000  to  20,000 

24,000  to  3  7,000 

3 
4 
2 

2 

5 

4 

7 
18 

7 
27 

36 

Reports  incomplete. 

One  water-power;  other  in- 
complete. 

One  water-power;  1  steam. 

One  water-power;  3  steam; 
incomplete. 

Three  steam ;    1  water-power 

50 

198 

Summarizing  the  reports  as  to  the  educational  qualifica- 
tions, we  get  the  following: 

One  superintendent  or  manager  in  each  of  the  groups  A, 
I  and  K  is  reported  to  be  a  graduate  of  the  literary  depart- 
ment of  some  college  or  university.  One  plant  in  each  of 
the  groups  B,  D,  E  and  G  is  managed  by  a  technical  college 
graduate.  This  makes  seven  superintendents  in  all  who 
have  had  college  training,  four  of  whom  are  graduates  of 
engineering  schools. 

None  of  the  stationary  engineers  has  had  the  advantages 
of  a  college  training,  either  literary  or  technical.  The 
boiler  room  of  one  plant  is  presided  over  by  a  man  who  has 
had  two  years'  college  training;  this  is  in  group  B.  In 
group  G  we  find  one  technical  graduate  as  station  elec- 
trician. 

The  meters  of  three  stations  are  kept  in  good  running 
order  by  college-trained  men,  one  man  in  each  group,  A,  D 
and  E  respectively.  Out  of  a  total  of  four  men,  one  plant 
in  group  E  reports  two  with  college  training,  a  superintend- 
ent and  a  meterman. 

The  total  number  of  men  employed  according  to  the  re- 
ports is  about  200,  while  the  total  number  of  those  who 
have  had  a  college  education,  either  technical  or  literary,  is 
thirteen.  Six  of  these  have  specially  prepared  for  the  work 
in  which  they  are  now  employed. 

A  further  analysis  of  the  reports  discloses  the  fact  that, 
although  only  six  men  have  made  special  college  prepara- 
tion for  their  work,  others  appreciate  the  necessity  of  such 
preparation.  This  is  especially  true  of  the  superintendents 
and  managers,  for  sixteen  of  them  have  pursued  technical 


courses  by  correspondence.  lliey  also  report  five  engi- 
neers, one  boiler-room  employee  and  nine  electricians  as 
also  having  made  some  i)reparati(jn  by  correspondence  in- 
struction. .Since  the  extent  of  this  training  is  not  disclosed 
by  the  reports,  i.o  conclusion  can  be  drawn  thercfrcjm.  The 
remaining  154  employees  are  rei)orte(l  as  having  had  no 
technical  training,  their  educati(jnal  advantages  ranging 
from  that  furnished  by  a  good  high  school  to  "pick  ups,"  as 
one  superintendent  expressed  it. 

.\lthough  other  interesting  information  was  disclosed  by 
the  reports,  such  as  the  attitude  of  the  superintendent  or 
manager  toward  his  men  and  toward  the  subject  in  general, 
no  further  analysis  was  attempted  for  reasons  presently 
disclosed. 

in  beginning  the  iiivestigation  the  writer  hoped  to  get 
from  the  statistical  department  of  the  Railroad  Commis- 
sion data  concerning  the  efficiencies  of  the  various  plants, 
and  by  combining  the  two  sets  of  data  he  thought  that  per- 
haps some  relation  between  the  technical  training  of  the 
employees  and  the  efiliciency  of  the  plant  might  be  disclosed. 
It  was  soon  found,  however,  that  a  mistake  had  been  made 
in  the  title  of  this  paper;  the  word  "employees"  should  be 
"employers." 

Even  a  cursory  examination  of  some  twenty  reports 
shows  that  some  of  the  smaller  plants  of  the  State  are  run 
in  accordance  neither  with  technical  nor  good  business 
principles.  The  facts  disclosed  by  the  reports  examined 
are  such  that  no  definite  conclusions  can  be  made  concern- 
ing the  relation  between  the  technical  training  of  the  em- 
ployees and  the  efficiency  of  the  plant.  The  characteristics 
of  some  of  these  reports  are  as  follows : 

One  plant  reports  that  the  superintendent  was  "fired" 
last  July  and  that  he  left  no  records.  A  statement  of  esti- 
mated receipts  and  expenditures  is  given,  which  shows 
that  the  plant  is  losing  $1,800  annually.  This  being  a  munic- 
ipal plant,  no  account  is  taken  of  the  cost  of  operating  the 
street  lights. 

A  privately  owned  plant  does  not  see  the  necessity  of 
keeping  an  account  of  its  fuel  bill  and  reports  an  annual 
coal  consumption  of  about  604,000  lb.  Of  course,  the 
use  of  the  word  about  could  be  overlooked  if  the  rest  of  the 
report  showed  that  any  record  was  kept  of  the  output  and 
other  necessary  items. 

Another  municipal  plant  has  no  record  of  the  total 
energy  output,  but  reports  as  sold  1,036,200  kw-hours  of 
energy.  This  output  is  the  product  of  one  162-kw  gener- 
ator. If  these  figures  are  accurate  the  plant  must  be  oper- 
ating under  a  load-factor  exceeded  by  only  one  other  plant 
in  the  State,  which  reports  an  output  of  5,326,923  kw-hours 
from  one  250-kw  generator. 

Still  another  municipal  plant,  after  repeated  requests, 
^enils  in  a  report  which  is  not  even  disfigured  by  inaccurate 
data.  The  superintendent  of  this  plant  reported  that  his 
engineers  were  mere  "dubs,"  and  that  he  acquired  his  edu- 
cation mainly  by  "pick-ups."  Judging  from  the  statistical 
report,  one  is  inclined  to  say  that  the  "pickings"  were  poor. 

A  private  plant  that  does  an  annual  business  of  $55,200 
had  to  be  vigorously  stimulated  before  any  report  could  be 
obtained.  The  report  as  finally  sent  in  shows  no  record 
of  the  output. 

The  manager  of  another  private  plant,  whose  report  was 
corrected  by  the  statistician  after  several  unavailing  at- 
tempts on  the  part  of  the  manager,  thanks  the  statistician 
for  his  patience  and  expresses  the  sincere  hope  that  he  may 
receive  his  reward  in  the  future  world  if  not  in  this. 

Out  of  a  total  of  twenty-one  records  examined,  thirteen 
may  be  considered  as  poor  and  incomplete ;  one  may  be 
called  fair,  five  good  and  two  excellent.  These  reports  are 
from  plants  dilTering  greatly  in  size,  so  it  would  be  unfair 
to  compare  their  efficiencies. 

It  may,  however,  be  of  interest  to  compare  the  data  of 
two  plants  operating  in  towns  of  nearly  the  same  size,  one 
in  group  D  and  the  other  in  group  E. 
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Plant  D  has  an  annual  operating  revenue  of  $22,800  (in 
round  numbers)  and  operating  expenses  of  $21,600,  leaving 
a  net  operating  revenue  of  $i,JOO.  The  total  output  of  the 
])lant  is  given  as  240,807  k\v-hours  and  a  total  coal  con- 
sumption of  3,377,097  lb.,  or  14.02  lb.  of  coal  for  every 
switchboard  kw-hour. 

'!"he  report  of  plant  E  is  more  accurate  and  more  com- 
plete. It  reports  an  operating  revenue  of  $10,500;  total 
operating  expenses  $8,500,  leaving  a  net  operating  revenue 
of  $2,000.  The  total  output  of  the  plant  is  112,123  kw- 
hours,  with  a  fuel  consumption  of  923,000  lb.,  or  one  switch- 
board kw-hour  for  8.23  lb.  of  coal. 

Plant  D  pays  $3.50  per  ton  and  plant  E  $3,66  for  the  coal 
used. 

.\lthough  the  towns  in  which  the  plants  operate  are  prac- 
tically the  same  in  size,  there  are  undoubtedly  local  condi- 
tions favorable  to  the  one  and  unfavorable  to  the  other. 
Yet  it  does  not  seem  possible  that  purely  local  conditions 
could  be  responsible  for  a  difference  of  5.49  lb.  of  coal 
per  kw-hour  output  in  favor  of  the  plant  doing  the  smaller 
business.  The  conclusion  seems  inevitable  that  the 
technical  training  of  the  operators  may  have  something  to 
do  with  this  great  discrepancy.  Plant  D  reports  no  em- 
ployee with  any  technical  training,  while  plant  E  reports 
two  college  men  in  its  employ.  The  superintendent  of  plant 
E  is  a  technical  man,  having  received  his  training  at  one 
of  the  best  technical  schools  in  the  country.  The  meterman 
is  also  a  college  graduate,  but  the  report  does  not  state 
whether  his  training  has  been  technical  or  literary. 

If  doubt  is  cast  on  the  validity  of  this  conclusion,  the 
only  reply  that  can  be  made  is  that  more  weighty  con- 
clusions are  daily  being  made  from  weaker  premises. 

If  the  above  conclusion  is  correct,  plant  D  would  be  justi- 
fied in  paying  a  good  technical  man  some  $2,000  a  year  and 
thereby  reducing  its  operating  expenses.  The  amount  saved 
in  the  coal  bill  alone  would  pay  this  and  leave  a  balance  in 
favor  of  the  company.  What  other  savings  might  be  made 
a  thorough  examination  of  the  plant  alone  would  disclose. 

The  lesson  of  all  this  is  that  the  time  has  gone  by  when 
any  business  or  industrial  organization  can  be  run  by  "rule 
of  thumb,"  and  that  the  purely  practical  man  instead  of 
speaking  disparagingly  of  the  theories  of  the  technical  man 
will  have  to  seek  the  technical  man's  advice  more  and  more. 

The  popular  question  of  the  day  is  the  subject  of  "con- 
servation of  natural  resources."  The  place  to  begin  to 
conserve  resources  is  where  they  are  needlessly  wasted. 
The  waste  in  the  small  plants  is  in  the  aggregate  a  very  im- 
portant item. 

To  be  efficient,  that  is  to  be  practical,  in  the  manage- 
ment of  any  industrial  establishment,  the  superintendent 
must  be  qualified  by  training  and  experience  to  conduct 
the  work  in  conformity  with  engineering  principles.  Un- 
less he  knows  and  takes  advantage  of  the  fundamental 
scientific  principles  that  apply  in  that  industry,  he  must  of 
necessity  waste  energy,  time  and  money. 

In  the  operation  of  nearly  all  industrial  works  it  is  neces- 
sary to  meet  intelligent  competition,  and  if  competition  is 
absent  economic  and  efficient  production  nuist  be  the  aim. 
This  means  that  the  superintendent  or  manager  must  be 
constantly  on  the  lookout  for  improved  and  more  econom- 
ical methods  of  production.  How  can  this  be  done  if  he 
concerns  himself  only  with  the  result  as  to  the  product 
and  keeps  no  record  of  the  work  step  by  step ;  or,  worse  yet, 
if  he  keeps  no  records  at  all  and  estimates  the  cost?  This 
leads  to  the  subject  of  accounting,  which,  however,  is  not 
the  subject  of  discussion.  The  important  point  is  that  any 
method  of  accounting  is  valueless  or  worse  than  valueless 
in  so  far  as  efficient  production  is  concerned  unless  the 
manager  and  employees  have  had  sufficient  technical  train- 
ing to  understand  the  relation  and  interdependence  of  the 
various  physical  quantities  involved.  It  is  one  thing  to 
deal  with  figures  alone  and,  when  there  is  a  deficit,  lower 
the  wages  of  the  employees  until  there  is  a  proper  showing 


in  the  ledger;  it  is  entirely  another  thing  to  know  all  the 
physical  principles  and  their  relations  to  one  another  so 
that  the  cause  of  inefficient  production  can  be  scientifically 
remedied.  At  first  it  is  not  a  money  leak  that  confronts 
the  manager,  but  an  improper  adjustment  of  physical  quan- 
tities. No  amount  of  bookkeeping  or  accounting  will  dis- 
close to  him  the  excessive  losses  in  his  transmission  line, 
the  low  efficiency  of  his  engines,  the  inaccuracies  of  his 
meters,  the  proper  relation  of  pounds  of  coal  to  switchboard 
kw-hours,  or  any  of  the  physical  relations  that  go  to- 
ward an  economical  production  and  distribution  of  the 
energy,  unless  he  possesses  a  sufficient  amount  of  scientific 
knowledge  to  interpret  the  facts  properly.  When  the  su- 
perintendent lacks  this  fundamental  knowledge  of  scientific 
principles  the  figures  in  his  books  disclose  to  him  little 
more  than  a  book  of  logarithms  does  to  a  man  who  does 
not  understand  their  use. 

The  conclusion  seems  inevitable  that  to  have  effective 
conservation  of  our  natural  energy  resources  the  technical 
training  of  many  managers  and  employers  in  power  plants 
will  have  to  be  more  thorough  and  accurate  than  it  is  at 
present. 


Wiring  and  Illumination 

DIGGING  POLE  HOLES  WITH  DYNAMITE. 


Experiments  made  by  the  Marion  (Ind.)  central-station 
company  with  the  use  of  dynamite  for  opening  pole  holes 
in  frozen  ground  indicate  that  the  explosive  reduces  the 
excavation  cost  from  $1.75  to  about  35  cents  per  pole, 
besides  enabling  one  gang  to  dig  sixteen  to  eighteen  holes 
— about  a  mile  of  line — a  day. 

In  preparing  for  the  dynamite  a  little  basin  6  in.  deep 
and  the  size  of  the  hole  is  first  opened  at  the  surface  of  the 
ground  to  prevent  the  explosive  action  from  spreading. 
Then  with  an  auger  a  2-in.  hole  is  bored  to  the  desired 
depth  of  the  excavation,  and  into  this  hole  is  dropped  a 
half-pound  stick  of  dynamite,  about  16  cents'  worth.  The 
resulting  explosion  shatters  the  ground  about  the  auger 
hole,  loosening  the  frozen  earth  at  the  surface  up  to  the 
margin  of  the  basin  first  cut.  This  loosened  earth  in  the 
hole  can  then  be  "spooned"  out  as  easily  as  any  uncom- 
pacted    material    and    the   hole   is   ready    for   the    pole.      In 
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Digging    Pole    Holes    with    Dynamite. 

making  preliminary  tests  in  frozen  ground  at  Marion  it 
was  necessary  to  set  off  two  half-pound  charges  at  differ- 
ent depths  for  each  pole,  but  with  unfrozen  ground  only 
one  i6-cent  charge  is  likely  to  be  required.  Further  tests 
are  now  being  made  at  Marion  on  excavating  with  dyna- 
mite, and  these  will  be  reported  later.  This  labor-saving 
application  of  the  explosive  seems  to  be  a  new  one. 
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A  NEW    FORM    OF    CANDLES-PER-WATT    METER 
FOR  INCANDESCENT  ELECTRIC  LAMPS. 

By  IIeruert  E.  Ives. 

IncamU-sriiii  (.-Icclric  laiiip.s  arc  now  ratcil,  in  this  counti) 
at  least,  (111  tlic  basis  of  spocilic  output.  Where  formerly 
lauijjs  were  ilesij^iiated  by  candle-power  anil  voltage  they 
are  now  marked  according  to  wattage  and  Voltage,  with  the 
imderstanding  that  at  the  rated  voltage  they  are  of  a 
tlcfinite  efficiency.  Uniform  specific  output  (or  candles 
per  watt)  means  uniform  operating  temperature,  color 
and  life,  factors  nt)w  considered  of  greater  importance 
ilian  uniform  candle-power,  especially  if  tlie  latter  is  pur- 
chased at  the  cost  of  irregular  life  performance. 

The  increasing  stress  laid  upon  specific-output  rating  has 
made  it  important  to  have  available  instruments  for  meas- 
uring candles  per  watt  and — particularly  important  from 
the  manufacturer's  staiuljjoint — instruments  for  indicating 
the  voltage  at  which  a  lamp  reaches  the  desired  standard. 
The  instrument  here  described  is  designed  to  meet  both 
these  requirements. 

.V  parallel  description  of  the  candle-power  photometer  as 
formerly  used  and  of  an  ideal  specific-output  meter  will 
assist  in  making  clear  the  requirements  for  the  latter  in- 
strument. The  candle-power  photometer,  as  used  in  fac- 
tories and  testing  laboratories,  can  be  employed  in  the  three 
following  ways: 

1.  -As  an  instrument  for  measuring  the  candle-power  of 
a  lamp  at  a  given  voltage.  In  general  this  is  indicated  by 
the  position  of  the  photometer  head  when  a  photometric 
match  obtains. 

2.  As  a  volt-scale  instrument.  In  place  of  a  candle-power 
scale  each  candle-power  mark  is  replaced  by  a  voltage. 
With  the  test  lamps  operated  at  a  certain  voltage  each  indi- 
cated candle-power  calls  for  a  definite  different  voltage  in 
order  that  the  lamp  may  be  at  the  desired  candle-power.  A 
different  volt  scale  is  necessary  for  every  operating  voltage, 
and  the  voltage-candle-power  relation  is  different  for  each 
kind  of  lamp — carbon,  tungsten,  etc. — and  sometimes  be- 
tween different  lamps  of  the  same  filament  composition.  In 
certain  factory  practice  volt-scale  instruments  are  used  on 
what  is  called  single  circuit.  Both  test  lamp  and  standard 
lamp  are  on  the  same  voltage  supply,  and  if  the  lamps  are 
of  similar  type  fluctuations  of  voltage  affect  each  approxi- 
mately alike  and  are  consequently  rendered  comparatively 
harmless.  ' 

3.  For  direct  determination  of  the  desired  voltage  by 
voltage  variation.  In  this  case  the  photometer  head  is  fixed 
at  the  point  corresponding  to  the  rated  candle-power.  The 
voltage  on  the  test  lamp  is  then  varied  until  photometric  bal- 
ance is  obtained  and  the  correct  voltage  can  be  read  from 
the  voltmeter.  In  using  the  photometer  in  this  way  no  spe- 
cial scales  need  be  prepared,  and  variations  in  the  charac- 
teristics of  the  lamp  filaments  do  not  enter  in. 

The  transformation  from  a  candle-power  to  a  specific- 
output  basis  calls  therefore  for  an  instrument  which  shall 
be  fitted  for:  (i)  Measuring  candles  per  watt;  (2)  the 
use  of  a  volt  scale  to  indicate  the  voltage  for  a  definite 
candles-per-watt — commercially  an  instrument  capable  of 
use  on  single  circuit  is  desirable;  (3)  determining  the  de- 
sired voltage  by  voltage  variation. 

The  watts-per-candle  meter  of  Hyde  and  Brooks*  accom- 
plishes the  first  purpose.  Into  the  pressure  circuit  of  a 
wattmeter  connected  with  the  test  lamp  is  introduced  a 
resistance  whose  quantity  is  varied  by  the  position  of  the 
photometer  head.  At  the  position  of  photometric  balance 
the  watt  meter  reads  watts  -:-  candle-power.  By  the  addi- 
tion of  a  volt  scale,^  calculated  from  the  voltage-watts-per- 
candle  relation  for  the  kind  of  lamp  under  test,  the  instru- 
ment may  be  used  as  a  voltage-indicating  device,  fulfilling 


ii(|nireMu-nl  >'.  Ke(|UMeuuMit  3,  h(jwcver,  is  not  met  by  this 
instrument  unless  ihe  candle-power  change  with  voltage  is 
followed  by  manual  movement  of  the  photometer  head  until 
the  watt-meter  needle  reads  the  desired  point.  This  pro- 
cedure is  too  slow  and  laborious  to  be  recommended  in  fac- 
tory or  testing  laboratory  practice. 

If  in  the  instrument  just  described  the  photometer  head 
took    its   position    automatically,    without   an   observing   eye 


Fig.    1— Wheastone    Bridge  Arrangement. 

and  a  helping  hand,  the  third  requirement  would  be  fulfilled. 
This  observation  leads  naturally  to  the  complete  statement 
of  the  problem.  An  instrument  to  duplicate,  as  far  as  pos- 
sible, the  performance  of  the  visual  photometer,  but  substi- 
tuting specific  output  for  candle-power,  must  indicate  upon 
tlie  same  recording  device,  automatically,  the  two  variables, 
watts  and  candle-power. 

Two  methods  of  accomplishing  this  have  suggested  them- 
selves to  the  writer.  First,  light  and  power  may  both  be 
measured  as  power;  second,  light  and  power  may  both  be 
measured  as  light.  The  first  possibility  is  perhaps  rather 
of  theoretical  than  of  practical  interest,  more  feasible  in  the 
physical  laboratory  than  in  a  photometric  or  commercial 
laboratory.  It  deserves  outlining,  however,  if  for  no  other 
reason  than  for  the  light  it  throws  on  the  general  problem. 

The  sensation  of  light  is  caused  by  the  impinging  of  ra- 
diant energy  upon  the  retina.  Only  that  radiant  energy 
whose  wave-length  lies  between  0.4  [j.  and  0.75  a  (roughly) 
is  capable  of  producing  this  sensation,  and  different  spectral 
wave-lengths  are  differently  efficient  as  light.  The  most 
efficient  radiation  is  of  wave-length  0.545  jj.  and  each  wave- 
length may  have  its  weight  or  efficiency  given  to  it,  these 
weights  forming  the  luminosity  curve  of  the  eye  for  an 
equal-energy  normal  spectrum.  Radiant  energy  can  be 
measured  by  a  suitable  sensitive  instrument,  such  as  a  bo- 
lometer. If  before  the  bolometer  is  placed  an  absorbing 
screen  whose  transmission  is  as  the  luminosity  curve  of  the 
eye,  then  the  deflection  of  the  indicating  galvanometer  will 
be  proportional  to  light  (candle-power).  If  the  absorbing 
screen  is  absent,  the  deflection  of  the  galvanometer  needle 
is  proportional  to  the  total  radiation  (watts). 

In  Figure  i  let  A,  B,  C,  D  be  the  four  arms  of  a  Wheat- 
stone  bridge.  Arms  A  and  B  are  strips  of  blackened  metal 
of  high  temperature  resistance  coefficient;  C  and  D  are  vari- 
able resistances;  G  is  a  sensitive  galvanometer,  the  whole 
forming  a  bolometer  for  measuring  the  relative  radiations 
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-Ives,  Bulletin   of  Bureau  of  Standards,   5,  page  543. 


Fig.    2 — Photometric    Arrangement. 

upon  A  and  B.  Let  the-  radiation  from  the  lamp  L  fall  upon 
A  through  a  visual  luminosity  screen  S,  and  directly  upon 
B.  The  deflection  of  the  galvanometer  needle  will  then 
be  different  for  each  ratio  of  radiation  weighted  as  light  to 
total  radiation ;  that  is,  for  each  efficiency. 

An  advantage  of  this  device  would  be  that  no  comparison 
lamp  is  needed.  It  would  be  particularly  sensitive  for  set- 
ting lamps  at  a  desired  efficiency;  since  by  proper  adjust- 
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ment  of  the  resistances  D  and  C  the  standard  efficiency 
could  be  indicated  by  the  zero  position  of  the  needle  or  spot 
of  light  on  the  scale.  One  disadvantage  would  be  the  in- 
herent delicacy  of  the  instrument,  which  would  not  recom- 
mend it  to  other  than  scientific  laboratories.  It  could  per- 
haps be  made  less  delicate  by  dispensing  with  the  true  visual 
luminosity  filter,  with  its  small  transmission.  Actually  the 
ratio  of  any  two  wave-lengths  in  a  lamp  of  a  particular  type 
is  sufficient  to  establish  an  efficiency.  Probably  a  rough 
division  into  visible  and  total  radiation,  as  by  a  water 
screen,  would  be  satisfactory  if  the  instrument  were  used 
by  a  strictly  substitution  method  with  one  type  of  lamp  at 
a  time.  Another  objection,  or  more  properly  another  com- 
plication, is  that  the  total  radiation  is  not  strictly  propor- 
tional to  watts  input,  but  varies  with  the  type  of  filament 
supports  as  well  as  the  character  of  the  vacuum.  Conse- 
quently lamps  of  the  same  radiant  efficiency  would  not 
necessarily  be  of  the  same  total  efficiency. 

A  description  of  experiments  on  bolometric  lamp  rating 
is  reserved  for  another  paper.  The  present  one  is  devoted 
to  an  application  of  the  second  possibility,  namely,  the 
measurement  of  both  light  and  power  as  light.  This  has 
been  used  in  a  candles-per-watt  meter  recently  constructed, 
a  description  of  which  follows. 

The  central  idea  is  the  use  of  a  wattmeter  which  indicates 
the  power  consumed  in  the  test  lamp  by  means  of  the 
quantity  of  light  allowed  to  fall  on  one  side  of  a  photometer. 
Thus,  in  Fig.  2,  let  T  be  the  test  lamp,  P  the  photometer 
screen  and  W  a  special  wattmeter,  measuring  the  watts  con- 
sumed by  T  and  indicating  them  by  the  intensity  of  a  special 
light  source  5".  Under  these  conditions  the  illumination  on 
one  side  of  P  is  proportional  to  watts,  on  the  other  to 
candle-power.  Remembering  that  the  variation  nf  watts 
with  voltage  is,  in  incandescent  lamps,  different  from  the 
variation  of  candle-power  with  voltage,  one  may  diagram 
the  conditions  of  the  arrangement  shown  in  Fig.  2  in  the 
manner  shown  in  Fig.  3.  The  ordinates  represent  illumina- 
tions of  the  photometer  screen,  the  abscissas  voltages  of  the 
test  lamp.  By  proper  choice  of  instrument  constants  it  may 
be  arranged  so  that  at  a  low  voltage  the  illumination  due  to 
watts  is  greater  than  that  due  to  candle-power.  As  the  volt- 
age of  the  test  lamp  is  varied  both  watts  and  candle-power 
increase,  but  the  latter  more  rapidly  than  the  former.  In 
the  tungsten  lamp,  for  instance,  the  candle-power  increases 
approximately  as  the  fourth  power  of  the  voltage,  the  watts 
as  the  square.  At  some  point  there  will  be  an  equality  of 
illuminations  on  the  two  sides  of  the  photometer,  then  again 
at  higher  voltages  an  inequality.     The  equality  point  cor 
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Fig.    3 — Variation    of    Candle-Power   and    Watts   with    Voltage. 

responds  to  a  certain  definite  ratio  of  candle-power  to 
watts.  If  the  distance  between  test  lamp  and  photometer 
is  changed  the  candle-power  illumination  is  changed,  as 
shown  by  the  curve  cp',  and  the  equality  point  is  shifted  to 
another  voltage  and  efficiency. 

The  result  of  this  behavior  is,  first,  that  each  position  of 
the  test  lamp  for  photometric  equality  corresponds  to  a 
definite  candles-per-watt ;  the  instrument  may  therefore  be 


used  as  a  specific-output  meter.  Second,  all  lamps  brought 
to  the  voltage  to  give  photometric  match  at  a  given  position 
on  the  photometer  bar  are  at  the  same  candles-per-watt ;  the 
instrument  may  therefore  be  used  for  finding  the  voltage 
rating,  in  accordance  with  requirement  3  above.  Require- 
ment 2  is  fulfilled  by  any  instrument  fulfilling  requirement 
I,  and  so  all  three  requirements  are  fulfilled. 

How  this  scheme  has  been  worked  out  practically  may  be 
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Fig.   4 — Practical   Arrangement   of   Apparatus. 

understood  from  Fig.  4,  in  which  5  is  a  short  photometer 
bench,  on  which  moves  the  carriage  C.  Upon  this  carriage 
is  an  astatic  oil-damped  recording  watt-meter  movement  W, 
connected  to  the  test  lamp  Lj,  Its  needle  N,  which  is  pro- 
vided with  a  broad  opaque  sector  D.  swings  above  an  opal 
glass  0,  upon  which  is  a  thin  metal  sheet  with  a  carefully 
calculated  opening  /.  Below  O  is  a  comparison  lamp  Lj  in 
a  metal  box  whose  interior  is  painted  white.  The  opening 
/  is  so  calculated  that  the  illumination  from  the  portion  on 
the  "low  side"  of  the  sector  O  is  proportional  to  the  watts 
consumed  in  L,.  A  loose  opaque  mat  is  laid  over  0  so  as 
to  cover  the  opening  on  the  high  side  of  D.  The  width  of 
D  is  great  enough  so  that  the  opaque  mat  need  be  moved 
only  in  changing  from  one  standard  size  lamp  to  another, 
as  from  a  40-watt  to  a  6o-watt.  The  photometer  P  (a 
simple  monocular  equality  type)  is  thus  illuminated  from 
below  by  the  light  from  0,  and  from  above  by  means  of 
the  mirror  M  by  the  light  from  L,.  At  R,  R,  R,  are  screens, 
at  5"  a  variable  neutral-tint  absorbing  screen.*  At  F  is  a 
scale,  which  may  be  either  candles-per-watt  (or,  in  accord- 
ance with  current  practice,  watts-per-candle)  or,  if  desired, 
a  volt  scale,  calculated  for  the  kind  of  lamp  to  be  tested  and 
for  the  voltage  at  which  the  test  is  to  be  made.  If  a  volt 
scale  is  used,  a  desirable  simplification  is  possible  in  that 
an  ammeter  may  be  used  in  place  of  a  wattmeter. 

Before  describing  the  actual  performance  of  the  instru- 
ment a  discussion  of  its  theoretical  sensibility  is  in  order. 
When  used  for  the  simple  measurement  of  efficiency  its 
sensibility  is,  of  course,  the  photometric  sensibility.  When 
used  to  find  the  voltage  for  a  certain  efficiency  its  sensibility 
is  less  than  the  photometric  sensibility.  Taking  the  carbon 
lamp  and  the  tungsten  lamp  as  illustrations,  it  is  to  be 
remembered  that  in  the  former  i  per  cent  change  of  voltage 
causes  approximately  2  per  cent  change  in  watts  and  6  per 
cent  change  in  candle-power,  consequently  4  per  cent 
change  in  watts-per-candle:  therefore,  i  per  cent  difference 
in  brightness  between  the  watts  side  and  the  candle-power 
side  results  from  0.25  per  cent  error  of  voltage.  In  the 
tungsten  lamp  i  per  cent  change  in  voltage  causes  almost 
4  per  cent  change  in  candle-power.  The  same  calculations, 
therefore,  show  i  per  cent  difference  in  brightness  on  the 
two  sides  to  result  from  0.5  per  cent  error  of  voltage.  The 
sensibility  of  the  instrument  is  therefore  greater  with  the 
carbon  than  with  the  tungsten  lamp,  or,  more  properly 
speaking,  with  the  low-efficiency  lamp  than  with  one  of 
high  efficiency. 
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*  )nc  piT  cent  m;i\  In  taken  as  llic  ^nalcst  firor  iii  a 
simple  c'(niality  pliotDiiK'tcr.  sucli  as  is  at  present  used  on 
the  iiistrumeiit  in  (lucstioii.  Tlie  calculations  just  ^iveii 
would  tlierefore  indicate  that  in  a  correctly  calibrated  in 
strunieiit  the  settings  for  voltaj^e  on  a  tungsten  lamp  should 
be  within  0.5  i)er  cent  of  each  other  in  voltage. 

The    procedure    with    the    new    elliciency    meter    is    quite 
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Fig.    5 — Simplified    Arrangement. 


similar  to  that  with  a  simple  photometer.  With  a  standard 
lamp  of  known  efficiency  at  L„  the  carriage  C  is  moved  until 
its  pointer  reads  the  efficiency  of  the  standard.  The  loose 
opaque  mat  is  moved  over  the  exposed  area  of  /  above  the 
needle.  The  voltage  of  the  comnarison  lamp  L.,  is  adjusted 
to  a  color  match  with  L,.  Then  the  variable  absorption 
screen  5"  is  rotated  until  a  photometric  match  is  obtained. 
I'^inally  the  carriage  is  placed  to  read  the  efficiency  which 
is  desired  on  the  test  lamps.  Settings  on  these  lamps  are 
made  by  varying  the  voltage  on  them  until  photometric 
match  is  obtained,  and  the  voltages  are  then  read. 

Test  shows  that  settings  on  tungsten  lamps  rarely  dififer 
by  0.5  per  cent  in  voltage.  Two  series  of  tests  carried  out 
with  the  instrument  set  on  a  40- watt  tungsten  lamp  of  1.17 
watts  per  candle  gave  results  as  follows,  in  setting  for  1.25 
watts  per  candle : 


2S-watt  lamp, 
40-watt  lamp 
60-watt  lamp 


1  .27 
1  .25 

1.24 


1.27 
1.26 
1  .23 


The  results  show  that  the  calibration  and  performance 
of  the  instrument  constructed  are  satisfactory. 

The  speed  of  working  is  dependent  on  the  damping  of 
the  wattmeter  needle.  If  this  oscillates  to  any  marked 
degree  or  is  slow  in  coming  to  rest,  the  time  required  for  a 
setting  might  easily  be  prohibitive.  The  ideal  instrument 
would  be  one  in  which  the  needle  followed  a  voltage  change 
instantly  and  without  any  oscillation.  The  instrument  as 
constructed,  which  is  oil-damped,  behaves  very  well  pro- 
vided the  voltage  is  changed  uniformly,  without  violent 
starts  or  stops.  If  the  needle  is  clamped  after  each  lamp 
is  tested  in  order  to  avoid  the  initial  throw  from  zero, 
accurate  settings  may  be  made  in  a  few  seconds. 

A  review  of  the  requirements  outlined  at  the  beginning 
of  this  paper  shows  that  the  new  instrument  fulfils  all, 
with  one  exception.  It  is  not  possible  to  use  it  on  single 
circuit,  for  the  wattmeter  necessarily  measures  the  true 
watts,  while  for  single-circuit  practice  fluctuations  of  volt- 
age should  be  reflected  in  the  same  changes  on  both  sides 
of  the  photometer  field.  Single-circuit  volt-scale  practice 
is  not.  ho\vever,  by  any  means  universal.  The  volt-scale 
method  is  unquestionably  much  less  accurate  and  reliable 
than  the  method  of  setting  to  the  actual  voltage  desired,  so 
that  this  limitation  of  the  instrument  is  the  least  serious 
that  could  occur.  Future  practice,  in  the  writer's  opinion, 
will  tend  more  and  more,  either  in  candle-power  or 
efficiency  rating,  to  the  voltage-setting  met^hod,  even  though 
it  involves  a  steadier  voltage  supply  than  some  lamp  fac- 
tories at  present  possess. 


In  tins  connection  it  is  (jf  interest  to  note  that  a  simple 
watls-per  candle  meter,  which  involves  no  instruments  other 
than  an  ammeter  and  a  voltmeter  (not  necessarily  on  the 
photometer)  and  which  uses  the  princii)le  of  measuring 
both  light  and  power  as  light,  may  be  made  by  modifying  a 
common  form  of  photometer  bench.  This  device  is  not 
automatic,  but  may  be  used  as  a  single-circuit  volt-scale 
instrument. 

In  hig.  5  Ii-'t  the  photometer  head  /'  be  fixed;  let  the  test 
lamp  J.I  he  put  in  place;  let  its  watts  be  known  at  the  bench 
voltage.  The  comparison  lamp  Lc  may  be  movetl  to  such 
a  position  that  the  illumination  on  /'  due  to  it  is  propor- 
tional to  the  watts  consumed  by  Lt,  as  shown  by  the  pointer 
on  the  scale  IV.  When  the  lamp  Lt  is  moved  to  the  position 
of  photometric  match  its  watts-per-candle  may  be  read 
from  a  properly  divided  scale  IVPC.  It  is,  in  fact,  the  prin- 
ciple of  the  special  instrument  as  described  in  this  paper 
worked  out  by  hand  in  its  simplest  form.  Now  for  the 
watts-per-candle  scale  may  be  substituted  a  volt-scale;  for 
the  watts  scale  a  scale  of  amperes.  If  the  device  is  to  be 
used  on  single  circuit,  the  comparison  lamp  Lc  must  be  of 
the  same  type  as  the  test  lamp  and  the  amperes  of  the  test 
lamp  must  be  read  previously,  at  the  voltage  at  which  the 
photometer  is  run.  When  once  the  amperes  are  known  the 
measurement  may  be  carried  out  quickly,  one  operator 
calling  the  amperes  as  the  lamp  is  picked  up,  the  other  set- 
ting the  comparison  lamp  at  the  corresponding  scale  read- 
ing, then  making  the  photometric  setting,  which  gives  the 
voltage  on  the  volt  scale.  Separate  reading  of  amperes  is 
a  necessary  part  of  a  single-circuit  method  and  is  not 
peculiar  to  the  efficiency  rating  scheme  just  outlined. 

The  application   of  the  central   idea   of  this  paper   to   a 


Fig.    6 — Specific-Output    Meter    with    Screening    System    Removed. 

volt-scale  single-circuit  instrument  is  only  incidental,  and 
the  scheme  just  described  is  only  one  of  several  ways  of 
carrying  it  out.  That  type  of  instrument  cannot  for  a 
moment  compare  with  the  automatic  specific-output  meter, 
which  is  applicable  either  for  measuring  candles  per  watt 
or  for  determining  the  voltage  to  give  a  required  efficiency, 
independent  of  the  kind  or  character  of  lamp  under  test 
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Letter  to  the  Editors 


THICKNESS  OF  INSULATION  OF  WIRES. 


To  the  Editors  of  Electrical  World: 

Sirs: — An  article  in  the  Electrical  World,  March  16,  1912, 
on  the  thickness  of  the  insulation  of  wires,  attacks  and  con- 
demns" a  prior  article  of  the  present  writer  in  such  super- 
lative and  unqualified  terms  that,  were  the  criticisms  just 
and  well  founded,  the  attack  would  even  reHect  seriously 
on  the  editor  for  having  accepted  the  original  article.  A 
reader  of  the  second  article  would  naturally  get  the  impres- 
sion that  the  original  one  was  a  series  of  inexcusable  errors 
from  the  beginning  to  the  end,  and  ought  therefore  not  to 
have  been  published  and  ought  not  to  be  read. 

A  temperate  and  unbiased  reader,  not  intent  upon  de- 
struction nor  upon  an  exhibition  of  abstruse  mathematics 
of  the  young  college  graduate  kind,  will,  it  is  believed,  see 
that  with  the  exception  of  a  few  incidental  remarks  at  the 
end  (which  were  entirely  foreign  to  the  chief  subject  of  the 
article)  the  original  article  is  intended  to  show  a  useful 
and  quite  correct  analogy  between  electric  and  thermal  in- 
sulation of  cylindrical  bodies,  like  electric  wires  and  steam 
pipes,  with  special  reference  to  the  inefficiency  of  the  outer 
layers,  and  hence  was  directed  to  deductions  which  were 
brought  out  by  those  laws  which  applied  to  both.  It  there- 
fore referred  to  the  insulation  as  far  as  the  leakage  of 
electricity  and  of  heat  respectively  were  concerned,  and  was 
not  an  article  on  the  disruptive  strength  or  on  dielectrics, 
which  have  no  analogy  in  heat  phenomena. 

In  justice  to  the  present  writer  the  editor  will  no  doubt 
admit  that  the  subheading  containing  the  words  "dielectric 
strength"  was  added  by  him  and  not  by  the  author,  and  was 
not  on  the  proof  sent  to  the  author. 

The  critic  not  only  does  not  show  a  single  error  in  this 
main  part  of  tlie  article,  which  means  practically  the  whole 
of  it,  but,  after  endeavoring  to  give  the  impression  that  the 
whole  article  was  entirely  erroneous,  he  himself  demon- 
strates that  the  chief  conclusion  was  exactly  correct ;  only 
he  does  it  in  a  way  which  is  apt  to  distract  rather  than 
to  attract  the  average  reader,  and  states  the  result  in  such 
different  terms  that  only  those  who  will  work  out  the 
equivalence  of  the  two  statements  will  see  that  they  are  the 
same,  being  merely  stated  in  different  words.  Such  a  mis- 
representation can  leave  no  excuse  that  it  was  uninten- 
tional. This  is  unprofessional,  savoring  too  much  of  the 
well-known  qualities  of  the  young  college  graduate.  The 
writer  still  believes  that  the  less  involved  description  of  this 
feature  adopted  by  him  in  the  original  article  will  appeal  to 
more  readers  than  the  one  adopted  by  the  critic. 

The  critic  then  attacks  in  unqualified  terms  an  incidental 
and  unimportant  remark  near  the  close  of  the  article  (about 
the  disruptive  strength)  which  was  entirely  foreign  to  the 
real  subject  and  was  not  a  "conclusion"  of  any  "argument," 
as  the  critic  tries  to  make  it  appear.  Xo  attempt  or  argu- 
ment whatsoever  was  made  in  the  original  article  to  demon- 
strate anything  at  all  about  the  disruptive  strength  nor  even 
to  discuss  it.  It  was  quite  sufficient  for  the  present  writer's 
purpose,  in  that  incidental  remark,  to  apply  the  general  law 
that  within  reasonable  limits  the  thicker  the  insulation  the 
greater  the  resistance  to  break-down  voltages. 

It  has  long  been  well  known  that  this  as  well  as  other 
similar  properties  deviate  more  or  less  from  the  funda- 
mental general  law  when  the  curvature  of  the  surface  be- 
comes relatively  great,  as  in  small  wires;  in  fact,  in  this 
very  feature  there  is  again  an  analogy  with  the  emission  of 
heat,  as  that  from  very  small  hot  wires  is  relatively  much 
greater  than  that  from  flat  surfaces,  a  fact  to  which  the 
present  writer  himself  called  attention  elsewhere.  The 
greater  part  of  the  critic's  attack  is  devoted  to  this  feature, 
which  was  not,  and  was  not  intended  to  be.  touched  upon 
at  all  in   the  article. 


It  would  be  absurd  to  condemn  a  general  fundamental 
law  like  the  one  that  the  resistance  of  a  wire  is  equal  to 
the  length  multiplied  by  the  specific  resistance  divided  by 
the  section,  and  to  imply  that  it  is  erroneous,  merely  be- 
cause in  special  cases  modifying  factors  enter,  like  the 
temperature  coefficients,  the  skin  effects,  inductances,  Pel- 
tier effects,  Thomson  effects,  etc.,  which  in  some  extreme 
cases  modify  the  results  greatly.  There  is  probably  no  one 
of  the  simple  fundamental  laws  that  is  not  subject  to  such 
modifications  due  to  special  conditions. 

In  his  eagerness  to  condemn,  the  critic  has  grossly  mis- 
represented one  of  the  writer's  statements.  The  meaning 
which  a  certain  statement  in  the  original,  which  he  attacks, 
was  intended  to  convey,  and  in  the  opinion  of  the  present 
writer  does  convey  to  a  fair-minded  reader,  is  that,  in  view 
of  the  fact  that  to  demand  a  high  insulation  (high  ohmic 
resistance)  of  a  large  wire  seems  unnecessarily  extrava- 
gant, and  in  view  of  the  fact  that  the  lost  current  is  cer- 
tainly too  small  to  be  a  factor,  it  would  seem  more  rational 
to  let  the  thickness  of  insulation  of  such  large  wires  be 
governed  by  the  disruptive  strength  rather  than  by  the 
ohmic  resistance.  The  critic  virtually  expresses  agreement 
with  this  meaning  of  the  statement,  but  states  it  in  such  a 
way  that  it  would  not  be  noticed  unless  a  careful  compari- 
son is  made.  Had  he  not  first  misrepresented  it  he  could 
not  have  attacked  its  true  meaning. 

The  present  writer  admits  having  made  one  mistake, 
namely,  in  assuming  fair-mindedness  on  the  part  of  the 
reader.  In  view  of  the  fact  that  a  discussion  of  the  dis- 
ruptive strength  was  not  involved  in  the  subject  of  that 
article  and  was  mentioned  only  incidentally  at  the  end,  as 
just  described,  a  fair-minded  reader  who  was  not  bent  on 
fault-finding  would  have  seen  that  that  remark  was  based 
on  the  general  law  and  was  only  approximately  true  for 
wires  of  greatly  dift"erent  sizes.  As  this  single  word  "ap- 
proximately" added  in  an  unimportant  remark  of  a  general 
nature  would  have  completely  disarmed  this  critic,  his  un- 
qualified condenmation  of  the  whole  article  is  not  only  not 
justified  but  is  also  unprofessional. 

Shortly  after  the  publication  of  the  original  article  the 
writer  urged  a  certain  engineer  to  supplement  it  with  an 
article  dealing  with  this  disruptive  strength,  which  was 
foreign  to  an  article  intended  to  apply  to  both  thermal  and 
electric  insulation. 

The  critic  affords  some  amusement,  unintentionally,  in 
finally  admitting,  after  his  superlative  and  unqualified  con- 
demnation, that  according  to  "true  theory  and  practice"  the 
final  results  are  just  about  as  was  stated  in  the  original 
article,  the  only  difference  being  similar  to  that  between 
subtracting  a  negative  quantity  and  adding  a  positive  one  ! — 
a  difference  less  than  between  tweedledum  and  tweedledee. 

The  critic  makes  a  certain  statement  in  such  a  way  as 
to  give  the  impression  that  it  had  been  made  in  the  original 
article  and  then  calls  it  "illogical."  Nothing  of  the  kind 
will  be  found  in  the  original.  Calling  attention  to  the  fact 
that  a  certain  formula  for  cylindrical  coverings  applies  to 
electric  as  well  as  to  thermal  insulation  is  not  a  statement 
that  the  reasons  for  the  designing  of  the  insulation  arc  the 
same  in  both. 

There  are  statements  in  the  critic's  article  which  could 
be  criticised,  perhaps  even  more  justly  than  his  criticisms 
were,  if  his  intended  meaning  were  ignored.  For  instance, 
the  evidently  absurd  statement  that  "for  constant  outside 
diameter  Q  (quantity  of  electricity)  is  a  function  o.f 
(r-|-a),"  when  it  is  evident  that  (r-|-o),  being  half  of 
this  outside  diameter,  is  constant  by  definition. 

Philadelphia,  Pa.  Carl  Hering. 

[The  subhead  of  the  original  article  was  added  in  this 
office  and  was  not  submitted  to  the  author  prior  to  pub- 
lication. This  letter  was  received  at  this  office  in  March, 
its  ap])earance  in  our  columns  having  been  delayed  by 
errors  in  mailing  for  which  the  author  was  not  responsible. 
— F.ns.l 


IJ7-' 


h   I.  \'.(     IK  I  (■  A  I.      W   <  '  K'  I.  I) 


Vol..  5g.   No.  j.^ 


Digest  of  Current  Electrical  Literature 

\HsiK\<  IS  oi'   rill    iMi'oitrwr  vkiiciis  m-im  \uin(;  in  iiiiv  ii.ictkk  \i    imkiodk  m    ntiss  oi    rm   won  id 


(iciicrators.  Motors  aiiJ    Iranslonners. 

I  liti'c  I'luisc  Scries  Coimnutator  Motor. — M.  ScJitN  kki  . 
— A  continuation  of  liis  illustrated  article  on  tlie  llirec-pliasc 
series  motor  of  tiie  Sieniens-Schuckert  company.  The 
author  shows  that  tlic  two  requirements  of  a  high  power- 
factor  and  of  stable  operation  of  the  motor  at  all  speeds 
from  high  speed  down  to  zero  speed  cannot  be  fultillcd 
simultaneously  if  the  motor  has  only  a  single  set  of  brushes. 
Both  may  be  fulfilled  if  a  double  set  of  brusiies  are  em- 
ployed, one  set  being  stationary  and  the  other  movable.  The 
effect  of  this  arrangement  is  that  at  low  speeds  the  mmf  of 
the  stator  prevails,  and  at  high  speeds  that  of  the  rotor. 
A  motor  of  this  kind  has  a  very  high  power-factor,  and  this 
involves  a  considerable  mechanical  advantage,  as  it  is 
possible  to  build  the  motor  with  a  much  larger  air  gap  than 
induction  motors.  In  this  case  some  of  the  efficiency,  per- 
haps 5  per  cent,  must  be  sacrificed,  but  this  is  usually  per- 
missible except  in  special  cases.  Very  often  a  power-factor 
of  0.95  is  practically  as  good  as  unity  power-factor.  Tlic 
article  is  to  be  concluded. — Elck.  Zcit..  May  16,  1912. 

Thrcc-Phasc  Coiiiintttator  Series  Motor. —  I,.  l)kKVFr> 
AND  F.  HiLLEiiKAND. — The  first  part  of  an  article  illustrated 
by  numerous  diagrams  in  which  the  authors  first  give  the 
fundamental  equations  of  the  three-phase  commutator  series 
motor  and  then  plot  the  circular  diagram,  neglecting  the 
magnetizing  current  of  the  transformer  but  taking  the  motor 
saturation  into  consideration.  They  then  extend  the  circular 
diagram  so  as  to  take  into  account  the  magnetizing  current 
of  the  series  transformer.  A  numerical  example  is  added. 
The  paper  is  to  be  concluded. — Elek.  u.  Masch.  (Vienna). 
May  12.  1912. 

Phase  Advancers  for  N on-Synchronous  Machines. — Gis- 
BERT  Kapp. — The  first  part  of  a  paper  in  which  the  author 
points  out  that  in  a  non-synchronous  machine  the  rotor 
current  and  rotor  flux  are  in  time-quadrature,  and  if  the 
rotor  current  is  made  by  some  means  to  lag  less  than  90 
time  degrees  behind  the  flux,  the  phase  of  the  stator  current 
is  advanced,  there  is  an  improvement  in  the  power-factor 
and  an  increase  in  the  overload  range.  After  referring  to 
the  means  adopted  by  Leblanc  to  attain  this  end,  the  author 
considers  the  theory  of  this  method,  the  main  objection  to 
which  is  that  it  involves  the  driving  of  an  auxiliary  machine 
to  inject  a  suitable  emf  into  the  rotor  of  the  non-synchro- 
nous motor,  and  there  are  some  difficulties  in  commutation. 
In  order  to  get  over  these  objections  the  author  has  devised 
a  vibrator  for  injecting  this  emf.  In  the  present  instalment 
Leblanc's  methods  are  discussed  at  some  length  with  the  aid 
of  numerous  diagrams.  The  author's  own  vibrator  is  to  be 
taken  up  in  the  next  instalment. — London  Electrician.  May 
17.    1912. 

Lamps  and  Lighting. 

Flame-Arc  Lamps. — The  first  part  of  an  account  of  the 
extended  discussion  which  followed  the  reading  of  the  paper 
by  W.  Hechler  on  the  economy  of  modern  flame-arc  lamps, 
recently  abstracted  in  the  Digest.  Passavant  pointed  out 
that  while  a  specific  consumption  of  from  0.14  watt  to  0.16 
watt  per  candle  for  the  best  flame-arc  lamps  is  low,  yet  the 
cost  of  the  energy  is  not  everything,  since  the  cost  of  elec- 
trodes, of  attendance  and  of  maintenance  is  also  quite  con- 
siderable. The  flame-arc  lamp  has  two  competitors  in  the 
high-candle-power  metallic-filament  lamp  and  in  compressed 
gas.  The  specific  consumption  of  the  metallic-filament  lamp 
seems  comparatively  high,  being  0.8  watt  per  candle— that  is. 
about  five  times  that  of  the  flaming  arc — but  its  life  is  more 
than  1000  hours,  against  the  sixteen  or  eighteen  hours  of  the 
open-arc   lamp,   and  the   cost   of   renewals,   attendance   and 


mamleiiaiice  is  very  nuali  les.s.  More(ner.  the  consumption 
<if  the  metallic-filament  lamp  may  be  still  further  reduced  if 
some  of  its  life  is  sacrificed,  .\nother  disadvantage  of 
llame  arc  lamps  is  that  they  must  be  used  at  a  height  of 
from  7  m  to  10  m  (23  ft.  to  33  ft.;  above  the  street.  With 
sources  of  light  of  lower  output,  such  as  compressed  gas 
lamps  of  from  500  cp  to  1000  cp,  placed  at  a  height  of  from 
\  in  to  5  m  (13  ft.  to  16  ft.)  above  the  ground,  a  more 
rconomical  illumination  of  the  ground  can  be  obtained, 
lurther  advance  in  flame-arc  lamps  nuist  depend  on  elec- 
trodes of  higher  efficiency  and  hmger  life.  .'Xn  iinprovement 
of  from  10  to  20  per  cent  would  not  count  for  much.  What 
IS  needed  is  such  a  progress  as  was  made  over  the  carbon 
incandescent  lamp  by  the  invention  of  the  metallic-filament 
lamp.  Remane  emphasized  that  the  great  disadvantage  of 
I  he  conmiercial  flame-arc  lainp  is  its  very  high  candle-power. 
The  design  of  flame-arc  lamps  of  lower  candle-power  would 
(jpen  for  them  a  wider  field  of  application.  The  account  of 
the  discussion  is  to  be  concluded. — Elek.  Zeit.,  May  12,  1912. 

Tungsten  Tube  Lamp. — A  note  on  "osrain  tube  lamps,"  in 
which  a  drawn  tungsten  filament  is  longitudinally  placed  in 
;i  long  glass  tube,  one-half  of  which  is  plated  with  silver 
-o  as  to  act  as  a  reflector.  The  lamp  is  especially  intended 
for  illuminating  show  windows,  pictures,  etc.,  and  is  made 
for  outputs  of  from  16  cp  to  100  cp  at  from  90  volts  to  135 
volts. — Zeit.  f.  Beleucht.,  May  20,   1912. 

Arc  Lamps. — A  continuation  of  the  illustrated  serial  on 
recent  progress  in  arc-lamp  construction,  chiefly  based  on 
German  patent  specifications.  The  present  instalment  deals 
with  regulating  devices. — Zeit.  f.  Beleucht.,  May  20,   1912. 

Generation,  Transmission  and  Distribution. 

Norwegian  Poner  Plant. — F.  Maguerre. — A  continuation 
of  his  long  illustrated  article  on  the  Rjukanfos  hydroelectric 
plant  which  supplies  energy  to  electrochemical  works  for 
making  nitrates  from  atmospheric  nitrogen.  The  present 
instalment  deals  with  the  transmission  line,  which  has  to 
lake  care  of  170,000  kva  with  a  power-factor  of  only  0.6, 
but  is  not  longer  than  5  km  (3  miles).  The  length  being  so 
short,  a  double  voltage  transformation  is  out  of  the  ques- 
tion. The  voltage  at  the  transmitting  end  is  10,600;  that  at 
the  receiving  end  is  9500.  Although  the  original  intention 
was  to  use  copper  conductors  of  150  sq.  mm  (290,000  circ. 
mils),  aluminum  was  finally  considered  to  be  preferable. 
One  of  the  reasons  for  the  choice  of  aluminum  was  its 
resistivity  against  the  chemical  effect  of  the  atmosphere  near 
the  nitrate  factory.  The  construction  of  the  transmission 
line  is  described  in  some  detail. — La  Lumiere  Elec,  May 
t8,  1912. 

Gas  Analysis. — F.  M.  Williams. — An  illustrated  descrip- 
tion of  an  improved  form  of  the  Orsat  apparatus  for  gas 
analysis — for  instance,  for  use  in  power  plants — which 
makes  it  more  convenient,  portable  and  rapid  in  use.  with  a 
minimum  liability  to  breakage. — Met.  and  Chcm.  Eng.. 
June.  191 2. 

Traction. 

Thrce-Phase  Traction  in  Italy. — Pietro  Verole. — An 
illustrated  article  on  the  electrification  of  the  Giovi  line  in 
Italy,  which  connects"  Genoa  with  Turin  and  Milan.  Part 
of  the  road  is  of  difficult  construction  with  grades  of  from 
2.8  to  3.5  per  cent.  Energy  is  supplied  from  a  steam  station 
in  Genoa  which  contains  two  turbo-alternators,  each  of  5000 
kva  rating  and  10,000  kva  maximum,  producing  three-phase 
currents  at  14,500  volts  and  15  cycles.  These  are  trans- 
mitted to  four  substations,  where  the  emf  is  reduced  to  3000 
volts,  two  overhead  conductors  and  the   rails   forming  the 


L.  K^    1    IVl\^r\L 


\\    y  J  i\  i^  ij  . 


tlirec  leads.  Electric  locomotives  are  useu,  each  equipped 
uitii  two  looo-hp  induction  motors  for  operation  in  parallel 
to  get  a  >peed  of  45  km  (27  miles)  per  hour,  or  for  cascade 
connection  to  obtain  a  speed  of  22.5  km  (14  miles)  per  hour. 
— La  Reznie  Elec,  May  10,  191 2. 

Solenoids  for  Street-Car  Brakes. — E.  Steil. — An  illus- 
trated abstract  of  a  thesis  giving  an  account  of  a  repetition 
and  extension  of  the  experiments  of  S.  P.  Thompson  and 
C.  R.  Underbill  on  tractive  magnets  and  discussing  their 
,suital)ility  in  certain  arrangements  for  hr.ikiiig  on  street- 
railway  cars. — Elek.  Zcit.,  May  16,  1912. 

Installations,  Systems  and  Appliances. 

I'lat  Rates. — D.  Bercovitz. — The  conclusion  of  his  article 
on  flat  rates.  The  author  gives  the  second  part  of  his 
statistical  table  on  details  of  flat  rates  used  in  various 
luiropean  and  especially  German  stations.  The  table  con- 
tains data  on  fifty-three  different  stations,  sixteen  of  which 
are  municipal  and  thirty-seven  of  which  are  owned  by 
private  companies.  As  far  as  known,  twenty  are  operated 
by  steam,  twenty-one  by  water  and  two  by  gas.  The  follow- 
ing figures  give  the  average  rates  charged  for  lighting  and 
motor  service,  i.  Rates  for  lighting:  (la)  Flat  rate  with 
devices  limiting  the  maximum  consumption  of  power: 
Municipal  plants,  $89  per  kw-year  (the  Norwegian  water- 
power  plants  not  being  included  in  the  average),  $72.25  per 
kw-year  (the  Norwegian  plants  being  included),  $55.75  per 
kw-year  for  the  Norwegian  plants  alone;  company  plants, 
$89.50  per  kw-year  (the  Holland  "season  plants"  being  ex- 
cluded). $96.25  per  kw-year  (the  Holland  plants  being  in- 
cluded) ;  mean  value  for  the  receipts  of  all  municipal  and 
company  plants,  but  not  including  the  plants  of  Norway  and 
i  lolland,  S89.25  per  kw-year.  (ib)  Flat  rate  based  on  equip- 
ment of  installations,  without  devices  limiting  the  consump- 
tion :  Municipal  plants,  ^yy  per  kw-year;  company  plants, 
$84.50  per  kw-year.  2.  Rates  for  motor  service  :  Municipal 
plants,  $44.50  per  hp-year  (not  including  Norwegian 
plants),  $32.25  per  hp-year  (including  the  Norwegian 
plants),  $25  per  hp-year  for  the  Norwegian  plants  alone; 
company  plants,  $50.75  per  hp-year;  mean  value  for  the 
receipts  of  all  municipal  and  company  plants,  $49.25  per 
hp-year.  The  figures  show  that  the  general  rate  for  the 
kw-year  is  less  in  stations  which  have  a  flat  rate  based  on 
the  equipment  without  special  devices  for  limiting  the  con- 
sumption than  in  stations  in  which  devices  are  used  in 
which  the  maximum  consumption  is  limited.  This  means 
that  such  stations  as  intend  to  introduce  limiting  devices 
after  having  had  none  before  must  raise  their  rate.  The 
author  then  compares  the  financial  results  obtained  with  a 
flat  rate  with  those  obtained  with  meters  and  points  out  that 
the  financial  results  can  be  made  as  satisfactory  in  the 
former  case  as  in  the  litter. — Elek.  Zeit.,  May  16,  1912. 

Wires,  Wiring  and  Conduits. 

Copper  and  Aluini)iiim  Conductors. — E.  V.  P.xnnell. — 
'l"he  conclusion  of  his  comparison  of  copper  and  aluminum 
for  overhead-line  construction.  The  author  gives  in  some 
detail  the  effect  of  wind  pressure  on  copper  and  aluminum 
conductors.  Both  formulas  and  diagrams  are  given.  One 
of  the  results  is  that  the  maximum  amount  by  which  the 
deflection  on  an  aluminum  line  exceeds  that  for  copper  is 
about  35  per  cent.  With  smaller  cross-section  of  cable  than 
o.  I  sq.  in.,  of  course,  this  ratio  will  increase,  but  this  illus- 
trates the  fallacy  of  the  statement  frequently  made  to  the 
effect  that  aluminum  is  only  suitable  for  small  and  unim- 
portant transmission  schemes.  It  is  for  the  large  systems 
that  the  advantages  are  best  shown,  and  the  greater  the  rate 
of  energy  transmission  the  better  become  both  the  technical 
and  the  economic  features  of  alununum.  The  only  point 
open  to  question  is  the  section  of  cable  at  which  aluminum 
becomes  superior  to  copper.  The  present  investigation  is 
carried  down  to  a  section  of  approximately  o.i  sq.  in.,  or 
ico  amp  carrving  capacity  in  copper,  and  it  does  not  seem 


that  any  preponderating  disadvantage  accrues  from  the  dis- 
placement of  copper  by  aluminum.  If,  however,  the  matter 
were  carried  further,  down  to  very  small  cross-sections, 
tlien  the  large  deflections  necessary  owing  to  allowance  for 
wind  pressure  would  cause  trouble  in  spacing  the  con- 
ductors. It  is  emphasized,  however,  that  the  deflection  is  of 
less  account  than  the  phenomena  of  corona,  especially  in 
view  of  the  rapid  augmentation  of  corona  loss,  with  a  reduc- 
tion in  the  size  of  the  conductor.  This  fact  is  strongly  in 
favor  of  aluminum.  For  not  too  heavy  transmission  lines, 
the  A  type  of  pole  is  believed  to  be  satisfactory  to  take  care 
of  all  stresses,  and  a  diagram  is  given  showing  the  cost  of 
A-type  wooden  poles.  This  diagram  shows  that  in  no  case 
does  the  extra  cost  for  the  poles  on  the  alummum  lines 
approach  the  value  of  the  saving  effected  on  the  line  con- 
ductors themselves. — London  Elec.  Rev.,  May  17,  1912. 

Regulations  on  Cables. — James  Wagner. — An  article  in 
which  the  author  compares  the  official  regulations  of  the 
(ierman  Association  of  Electrical  Engineers  and  of  the 
(British)  Institution  of  Electrical  Engineers  on  permissible 
temperature  rise  and  permissible  currents  in  cables.  The 
author  points  out  that  neither  set  of  regulations  takes  much 
account  of  the  construction  of  the  cable  and  that  both  leave 
the  method  of  laying  the  cables  in  the  earth  practically  out 
of  consideration.  The  author  proposes  new  tables  which 
take  these  two  factors  into  account. — Elek.  Zeit.,  May 
16,  1912. 

Cable  Factory. — A  fully  illustrated  description  of  the 
W.  T.  Henley's  Telegraph  Works  Company's  cable  factories 
at  Woolwich  and  Gravesend  in  Great  liritain. — London 
Elec.  Rev.,  May  17,  1912. 

Electrophysics  and  Magnetism. 

Temperature  and  Properties  of  Matter. — E.  F.  Northrup. 
— A  paper  in  which  the  author  summarizes  our  knowledge 
of  the  change  of  properties  of  matter  from  the  lowest  to 
the  highest  temperatures.  He  gives  in  a  diagram  the  rela- 
tion between  temperatures  and  experimentally  established 
facts. — Met.  and  Chem.  E.n^'ini^,  June.  191  J. 

Electrochemistry  and   Batteries. 

Electric  Steel  Furnace.— \\\  R.  Walker.— A  paper  pre- 
sented before  the  American  Iron  and  Steel  Institute  on  the 
extended  large-scale  experiments  made  by  the  United  States 
Steel  Corporation  on  the  possibility  of  using  the  electric 
furnace  for  producing  an  improved  quality  of  steel  for 
large-quantity  products.  From  these  investigations  the 
author  concludes  "that  in  the  manufacture  of  steel  for  the 
so-called  heavy  products  and  steel  that  is  produced  in  large 
quantities  a  combination  of  either  the  acid  or  basic  Bessemer 
converter  and  the  electric  furnace  will  take  a  very  promi- 
nent place.  With  this  combination  it  is  possible  to  produce 
steel  extremely  low  in  oxygen  and  other  impurities  at  a  cost 
that  will  not  be  prohibitive."  The  advantages  of  electric 
steel  are  the  complete  removal  of  oxygen  and  oxides,  the 
freedom  from  segregation  and  the  reduction  of  sulphur  and 
phosphorus  to  0.005  P^i"  cent  if  desired.  Electric  steel  seems 
to  have  a  future,  especially  for  steel  rails.  "At  the  present 
time  there  are  approximately  5600  tons  of  standard  electric 
steel  rails  in  service  in  the  United  States.  These  rails  have 
been  in  the  track  about  two  years.  During  the  past  winter 
some  of  these  rails  have  been  subjected  to  very  low  tempera- 
tures— in  some  cases  as  low  as  52  deg.  Fahr.  below  zero — 
and  are  being  exposed  to  all  the  possible  conditions  of 
severe  service.  It  is  too  early  to  state  much  about  the  wear- 
ing qualities  of  these  rails,  but  from  present  indications  it 
would  appear  that  rails  made  by  the  basic-electric  process 
can  be  made  somewhat  softer  than  by  either  the  Bessemer 
or  basic  open-hearth  process  and  show  highly  satisfactory 
wearing  qualities.  Up  to  the  present  time  we  have  not 
•heard  of  any  basic-electric  rails  in  use  in  this  country  being 
broken  in  service."  An  account  is  also  given  of  an  extended 
discussion    in    which    S.    Wellman,    T.    W.    Robinson    and 


I  -'7-4 


I-:  1. 1:(   I  K  I  (    \  I.    w  ( )  m.  I) 


Vol..  5y.  N'l 


I  .  I'.  Clark  i)aiti(.ii)atril. — Met.  iiiul  Clinit.  I:ii};'iii(;, 
June,  191J. 

Dry  Cells. — A  long  articli'  on  dry  colls,  iln-ir  nsc^  and 
tcstinp.  C()ni[)rising  a  irci-nt  report  of  a  connnitlcc  ol  the 
American  Ivlectroclieniical  Society  on  dry-cell  tests,  an 
I'-lectroclieinical  Society  jjapcr  by  Carl  llanihucclien  on  the 
sliort-circnit  curretit  and  deterioration  of  dry  cells,  and  a 
paper  by  S.  \V.  Melsoni  on  an  investigation  carried  out  in 
tbe  (Hritisb)  National  Physical  Laboratory  on  the  relation 
between  the  incidence  of  the  discharge  of  dry  cells  and  the 
relative  capacity  of  cells  of  different  manufacture.— Mr/. 
and  Ctu'in.  Hfig'tng,  June,  191 2. 

Ozone  for  the  Purification  of  Air  in  Suhi*.'ays. — An  illus- 
trated description  of  the  ozone  equipment  for  air  purifica- 
tion in  the  C'cntral  London  Railway,  the  ozone  being  ])ro- 
duced  by  the  silent  electric  discharge.  At  each  station  the 
equipment  includes  a  rotary  converter,  a  transformer  and  a 
motor-driven  sirocco  fan;  accessory  to  these  are  air  washers 
and  filtering  screens. — London  Electrician  and  London  Elec. 
Rivicxv,  May  i".  1912;  London  Elec.  Eng'ing,  May  16.  19.12. 

Units,  Measurements  and  Instruments. 

Pircct-Cnrrc)it  Watt-Hour  Meters  on  Varying  Load. — 
S.  W.  Melsom  ANn  \\.  IL  F..\sTi.ANn. — An  account  of  an  in- 
vestigation carried  out  at  the  (British)  National  Physical 
Laboratory.  The  authors  describe  tests  under  working  con- 
ditions on  direct-current  watt-hour  meters  of  various  types. 
These  were  made  wnth  currents  having  the  character  of 
traction  loads  in  order  to  ascertain  the  dififerences  which 
exist  under  such  conditions.  As  a  result,  data  are  given 
regarding  the  effect  on  the  constancy  of  calibration  and  the 
effects  due  to  variation  of  voltage,  stray  fields  and  tempera- 
ture coefficient.  The  authors  made  experiments  on  the 
effect  of  the  stray  fields  to  which  meters  may  be  subject  in 
generating  stations.  For  this  purpose  they  used  a  coil 
carrying  a  current  which  was  adjusted  so  that  the  field  was 
equal  to  that  which  would  be  produced  by  a  straight  con- 
ductor carrying  1000  amp  placed  at  a  distance  of  2  ft.  from 
the  meter.  In  the  case  of  one  meter  there  was  no  change  in 
the  rate  owing  to  this  field,  and  in  another  the  difference 
was  very  small.  In  the  cases  of  the  other  four  meters, 
however,  the  changes  at  light  loads  were  large,  so  as  to 
show  that  this  question  is  one  of  much  importance.  The 
results  obtained  with  the  various  meters  when  they  were 
mounted  3  deg.  out  of  level  showed  that  the  errors  at  light 
loads  are  in  most  cases  increased  largely,  while  in  one  case 
the  error  at  full  load  was  altered  by  about  2  per  cent.  -The 
temperature  coeflficient  of  all  the  meters  tested  was  in  no 
case  greater  than  r±r  o.i  per  cent  for  a  change  in  tempera- 
ture of  I  deg.  C,  an  amount  which  is  probably  negligible  for 
most  practical  purposes.  It  is  preferable  that  the  main  cur- 
rent leads  to  the  meter  should  be  run  with  the  lead  and 
return  close  to  each  other.  Great  care  should  be  taken  to 
see  that  good  contact  is  made  at  the  meters,  as  otherwise 
errors  may  be  introduced  into  the  readings  owing  to  the 
rise  of  temperature  in  the  instrument.  This  is  a  matter  of 
great  importance  in  the  case  of  shunted  meters,  where  bad 
contacts  may  lead  to  very  large  errors.  In  laboratory  tests 
the  following  precautions  must  be  taken:  The  pressure 
circuit  should  be  connected  to  the  mains  for  several  hours 
before  commencing  the  test.  In  addition  to  the  usual  test 
at  various  loads,  made  preferably  with  a  chronograph  as 
distinct  from  a  stop-watch  (chronograph  is  the  name  gen- 
erally- given  to  a  center  seconds  watch,  the  hands  of  which 
are  put  into  and  out  of  gear  with  the  movement,  while  by 
"stop  watch"  is  meant  a  watch  in  which  the  whole  move- 
ment is  stopped  or  started),  it  is  necessary  that  the  meter 
should  be  run  for  a  considerable  time  at  full  load  in  order 
to  ascertain  the  extent  of  the  error  due  to  heating. — London 
Electrician,  May  17,  1912. 

Thermo-Electric  Combustion  Calorimeter. — An  illustrated 
description  of  the  new  Fery  thermo-electrical  calorimeter. 
A  distinctive  feature  of  it  is  the  fact  that  the  heat  value  is 


read  innnediately  from  a  dial  without  anv  correction.  I  lie 
calorimeter  bomb  A  ( l-ig.  i)  has  been  made  as  light  as 
possible,  the  water  mas.s — which  in  the  .Mahler  apparatus 
serves  as  the  main  heat  mass  -being  dispensed  with.  The 
bomb  is  kept  in  the  center  of  a  metal  cylinder  H  by  two  con- 
slantan  disks  KK  and  forms  the  hot  junction  of  a  large 
thernio  electric  element,  the  cold  junction  being  constituted 
by  the  cylinder  B.     After  introflucing  the  fuel,  according  to 


Fig.    1 — Fery    Thermo- Electrical    Calorimeter. 


I 


usual  practice,  into  the  crucible  C,  the  bomb  is  filled  with 
compressed  oxygen  and  ignited  by  means  of  the  battery  /"". 
The  deflection  of  the  milli-voltmeter  V,  the  range  of  which 
corresponds  to  the  combustion  of  i  gram  of  pure  carbon, 
yields  without  any  correction  the  heat  value  desired.  The 
heat  losses  due  to  the  conductance  of  the  constantan  disks 
have  been  made  great  enough  to  allow  any  losses  by  con- 
vection and  radiation  which  are  not  proportional  to  the 
difference  in  temperature  between  the  bomb  and  the 
cylinder  to  be  neglected.  The  only  correction  left  accord- 
ingly corresponds  to  the  loss  of  heat  due  to  conductance, 
and  as  this  is  proportional  to  the  figure  to  be  measured,  it 
does  not  in  any  way  alter  the  relative  values  of  the  deflec- 
tions corresponding  to  each  fuel. — London  Elec.  Reviezu, 
May  17. 

Electrometer. — R.  Beattie. — In  a  recent  article  the 
author  has  given  a  simple  explanation  of  the  behavior  of 
the  quadrant  electrometer  based  on  the  conception  of  an 
electrostatic  control  acting  in  conjunction  with  the  1 
mechanical  control.  This  article  was  restricted,  however, 
lo  the  special  case  in  which  the  quadrants  are  in  conductive 
connection.  He  now  shows  that  the  same  simplified  theory 
may  be  used  in  the  case  in  which  one  or  both  quadrants  are 
either  insulated  or  connected  with  condensers.  The  con- 
ception of  an  electrostatic  control  is  equally  applicable  to 
this  case,  and  it  enables  the  necessary  formulas  to  be  written 
down  at  once. — London  Electrician,  May  17,  1912. 

Measuring  Insulation  Resistance. — A.  Dina. — A  German 
translation  of  his  Turin  Congress  paper  comparing  critically 
the  different  methods  for  determining  the  insulation  resist- 
ance of  an  alternating-current  system  while  in  operation. — 
Elek.  Zcit.,  May  16,  1912. 

Pyrometers  in  Steel  Mills. — C.  S.  Gordon. — An  illustrated 
article  on  the  equipment  of  the  Illinois  Steel  Company's 
Works  with  pyrometers  and  the  system  of  regular  periodic 
control  of  the  instruments.  The  different  types  and  makes 
of  pyrometers  which  are  installed  are  described,  together 
with  their  use  in  the  different  departments  of  the  works. — 
Met.  and  Chem.  Eng'ing,  June,  1912. 

Radiation  Pyrometry. — G.  A.  Shook. — A  continuation  of 
his  illustrated  serial  on  radiation  pyrometry.  In  the  present 
instalment  he  gives  the  theory  of  both  the  total-radiation 
pyrometer  and  the  optical  pyrometer  and  traces  in  detail 
the  relation  between  optical  pyrometry  and  photometry. — 
Met.  and  Chem.  Eng'ing,  June,  1912. 

Steam  Meters. — T.  Pausert. — The  first  part  of  an  illus- 
trated article  describing  the  different  principles  and  types 
of  apparatus  for  recording  steam  consumption. — La  Revue 
Elec,  May  10,  1912. 
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Telegraphy,   Telephony   and   Signals. 

ll'ircli'ss  Telegraphy. — Tlie  conclusion  of  the  illustrated 
article  on  the  Marconi  system  of  wireless  telegraphy.  The 
author  first  describes  wireless-station  equipment  transport- 
able on  horseback,  and  tluMi  describes  methods  for  erecting 
large  steel  nia^ts  and  aerials.  Finally  some  access jry 
;ipparatus    are    dcscribeii,    especially    the    wave    meter    ancl 
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Fig.    2 — Diagram    of    Decremeter. 

the  decremeter.  The  principle  of  the  decremeter  is  shown 
in  Fig.  2.  It  consists  essentially  of  an  inductance  AB,  in 
series  with  a  variable  condenser  K,  forming  a  closed  oscil- 
lating circuit.  A  telephone  and  detector  are  connected  in 
shunt  to  part  of  the  inductance.  So  far  the  decremeter 
appears  as  a  wave  meter  and  can  be  used  as  such.  It  is 
made  applicable  to  the  determination  of  tuning  curves  and 
decrement  by  a  few  simple  alterations.  If  the  inductance 
coil  AB  is  long  and  of  small  diameter  (especiallv  if  the 
two  ends  arc  neglected),  it  may  be  assumed  that  the 
potential  \aries  unifonul}-  along  the  coil.  Vor  this  reastjn 
one  end  of  the  detector  circuit  is  connected  at  C.  not  at  the 
extreme  end,  and  a  sliding  contact  E  is  provided.  A  damp- 
ing or  tuning  curve  is  thus  obtained  by  noting  the  position 
of  E  for  different  readings  of  the  variable  condenser,  E 
being  adjusted  to  the  point  where  the  signal  is  just  audible. 
Since  the  strength  of  signal  is  inversely  proportional  to 
the  scale  reading  CE  and  the  wave-length  is  proportional 
to  the  square  root  of  the  capacity,  the  required  curve  is 
obtained  by  plotting  the  reciprocals  of  the  slider  readings 
against  the  square  root  of  the  condenser  readings.  The 
decrement  is  obtained  by  Bjerknes'  well-known  formula,  in- 
volving the  wave-lengths  and  amplitudes  when  the  receiver 
is  in  tune  and  out  of  tune  by  less  than  5  per  cent  re- 
spectively. For  this  purpose  a  throw-over  switch  F  is  pro- 
vided, which  connects  in  about  4  per  cent  additional  induct- 
ance. The  method  then  is  to  tap  the  detector  circuit  off  a 
fixed  inductance  of  thirty-two  turns  when  the  oscillating 
circuit  is  out  of  tune,  and  then  to  obtain  an  equally  strong 
signal  by  adjusting  the  slider  when  the  circuit  is  in  tune. 
A  table  is  supplied  from  which  the  value  of  the  decrement 
can  be  read  off  when  the  observation  is  made. — London 
Electrician.  May  17,  1912. 

Loaded  Cables. — E.  V.  Petritscii. — The  first  part  of  an 
article  comparing  the  relative  advantages  and  disadvantages 
of  Pupin  cables  and  Krarup  cables.  In  Pupin  cables  the 
self-inductance  is  increased  by  inserting  series-inductance 
coils  at  regular  intervals  in  the  cable.  In  Krarup  cables 
the  self-inductance  of  the  cable  is  miiformly  increased  all 
along  its  length- by  spinning  an  iron  wire  around  the  copper 
conductors.  The  author  gives  a  sketch  of  the  historical 
development  of  both  cable  types  and  emphasizes  that  so 
far  it  has  not  yet  been  proved  that  the  discontinuously 
loaded  cable  of  Pupin  is  superior  to  the  continuously  loaded 
cable  of  Krarup.  The  article  is  to  be  concluded. — Elek. 
u.  Masch.  (Vienna),  May  19,  1912. 

Differential  Microphone. — .\  note  on  a  recent  British 
patent  (No.  21,813,  Mav  o.  i()i2)  of  \V.  H.  Derriman 
(.Automatic    Enunciator    ("ompany^        To    insure    that    the 


resistance  at  the  opposite  sides  of  one  or  more  electrodes 
is  caused  to  rise  and  fall  alternately,  a  diaphragm  is  fixed 
with  the  central  part  on  each  side  in  granular  material  con- 
nected to  the  stationary  electrodes.  In  the  mouthpiece  there 
is  a  deflector,  so  that  the  ethereal  waves  produced  by  the 
voice  strike  on  the  marginal  portion  of  the  diaphragm  only. 
— London  Etcc.  Eng..  .May  16,  1912. 


Book  Review 


\'m.uatio.\    ok    Puiii.ic    Utility    Pkoi'Ekties.      By    Henry 
Floy.      New    York:      McGraw-Hill    Book    Company. 
385  pages.     Price,  $5. 
.\n  excellent  work  on  a  subject  of  broad  public  impor- 
tance,  prepared   by    an    author   who   has   been    extensively 
engaged  in  valuation  work.     The  text  is  well  arranged  in 
seven  chapters,  with  a  number  of  examples  of  well-known 
valuations  presented  in  two  additional  chapters.     The  glos- 
sary   of    terms,    which    comprises    Chapter    II,    is    a    very 
commendable  effort  to  correct  the  loose  usage  which  has 
characterized  the  relatively  new  art  of  making  appraisals. 
This  will  serve  as  an  excellent  guide  to  those  who  take  up 
the  subject  for  the  first  time.    Value,  as  an  economic  term, 
might  have  been  discussed  at  greater  length,  and  possibly 
some  economists  will   not  agree   with  the  author's  theory 
that  usefulness  or  utility  is  a  governing  consideration   in 
fixing   value,    although    necessarily    present.      Chapter    III, 
on  public  service  commissions,  contains  a  very  good  sum- 
mary of  the  situation,   including  the   reasons   for  creating 
such  commissions  and  a  statement  of  what  they  have  ac- 
complished.     Chapter    IV,    on    making    an    appraisal,    and 
Chapter  V,  on  structural  costs,  will  be  of  substantial  use 
to  the  engineer  who  seeks  assistance  in  planning  appraisal 
work.     Development  expenses,  as  the  author  terms  them, 
covering  promotion  and  organization  costs,  interest  during 
construction,   cost   of   financing,   and   working   capital,   are 
well  treated  in  Chapter  VI.     Franchises,  going  value  and 
good-will   are   taken   up   in   the   next   chapter,   with    rather 
elaborate  treatment  of  the  theory  of  going  value   worked 
out  by  the  Wisconsin   Railroad   Commission   and   also   the 
theory  applied  in  a  number  of  prominent  water-works  cases. 
in  which  going  value  is  defined  as  the  cost  of  acquiring  a 
given   income.     But   no   attempt    is   made   to   say   the   last 
word  on  this  complex  and  much  discussed  question.     De- 
preciation   is    elaborately    treated    in    Chapter    VIII,    with 
considerable    emphasis    on    the    so-called    sinking    fund    or 
compound    interest    method.      A    comprehensive    life    table 
applying  to  electric  railways  and  central-station  companies 
is  included.     The  two  remaining  chapters  give  in  detail  the 
results   of   a   number  of   important   appraisals,   which   will 
be  very  useful  for  reference  purposes.     Chapter  IX  deals 
with  valuations  in  New  York  City,  including  the  cases  of 
the  Third  Avenue  Railroad  Company,  Metropolitan  Street 
Railway  Company,  Coney  Island  &  Brooklyn  Railroad  Com- 
pany,  and  Kings  County  Lighting   Company.     Chapter   X 
presents  cases  in  other  parts  of  the  country,  including  the 
examples  of  the  Chicago  street  railway  properties.  Union 
b:iectric    Light    &    Power    Company    of    St.    Louis.    Macon 
(Ga.)  Gas  Light  &  Water  Company,  steam  railroads  in  the 
State  of  Michigan,  and  the  Beloit   (Wis.)   Water,  Gas  & 
Electric   Company.     Throughout  the  book   frequent  refer- 
ences   are    made    to    the    more    important    court    decisions, 
which  are  generally   regarded  as  establishing  legal  prece- 
dents in  valuation  work,  and  numerous  extracts  are  quoted. 
.As  a  whole  the  author's  work  deserves  the  highest  praise 
and    appreciation.      When    the    opportunity    presents    itself 
for   revision,   however,   the   debatable   questions   connected 
with    depreciation    and   going   value   might   be   more   com- 
prehensively treated.     At  the  same  time  the  index  should 
be  considerablv  enlarged. 
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New  Apparatus  and  Appliances 


MOTOR-DRIVEN   PUMP. 

llliistratod  licrcwilli  is  a  inotiji-drivcu  pumping  unit 
adapted  for  cither  scries  or  parallel  operation,  consisting  of 
two  centrifugal  pumps  directly  connected  to  a  multi-speed 
motor,  all  mounted  upon  a  common  base.  This  arrange- 
ment provides  a  flexibility  of  operation  desirable  in  many 
classes  of   service.     The   cquij)niciit    shown   here    1*^    in   use 


Motor-Driven     Pump. 

in  the  pumping  plant  of  the  Woodlake  Development  Com- 
pany, at  Woodlake,  Cal.  It  was  designed  by  the  Crocker- 
Wheeler  Company.  Ampere,  N.  J. 


COMPACT  REMOTE-CONTROL  SWITCHBOARD. 


The  switchboard  illustrated  herewith  has  been  installed 
at  Mare  Island  Navy  Yard,  San  Francisco,  and  consists  of 
nineteen  panels  of  blue  Vermont  marble.  All  of  the  panels 
are  either  i6  in.  or  24  in.  wide,  being  much  smaller  than  the 
panels  usually  found  in  a  board  for  such  service.  Included 
in  the  equipment  are  sixty-three  meters,  the  i6-in.  panels 
having  two  meters  mounted  thereon  in  a  horizontal  line 
and  the  24-in.  panels  having  three  meters  mounted  in  a 
horizontal  line — a  form  of  construction  that  is  very  desir- 
able and,  of  course,  entirely  impossible  with  larger  diam- 
eter meters.     The  total  length  of  the  board  is  28  ft.     Had 


the  board.  The  board  controls  one  looo-kw  and  two  500-kw, 
J^oo-volt,  three-phase,  60-cycle  generators  with  exciters. 
Provision  is  made  for  the  future  installation  of  a  2000-kw 
.!4en<rator.     A  voltage  regulator  is  mounted  on  a  panel  con- 


Fig.    2 — Rear   of    Remote-Control    Switchboard. 

taining  the  control  apparatus  for  the  induction  motor  driv- 
ing one  of  the  two  exciters.  In  Fig.  2  is  shown  a  view  of 
the  rear  of  the  board,  indicating  the  neatness  of  the  ar- 
rangement of  wiring  made  possible  by  the  use  of  remote- 
control  apparatus  with  consequent  absence  of  heavy  wiring, 
busbars  and  oil-circuit  breakers  from  the  back  of  the  board. 
Another  point  of  particular  interest  is  the  mounting  of  the 
watt-hour  meters  on  the  back  of  the  board,  where  they  are 
very  accessible  and  at  a  convenient  height  to  be  read.  The 
board  and  instruments  were  supplied  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  East  Pittsburgh,  Pa. 


LOW-VOLTAGE  LIGHTNING  ARRESTER. 


An  excellent  lightning  arrester  for  low-voltage  circuits 
is  one  of  the  electrolytic  type.  This  type  of  arrester  has 
two  essential  characteristics,  due  to  a  film  of  hydroxide  of 


Fig.   1 — Front   View  of   Remote-Control   Switchboard. 

the  ordinary  9-in.  meters  been  used,  the  length  would  have 
been  25  per  cent  greater,  or  a  total  of  35  ft.,  involving  con- 
sequently greater  expense  and  floor  area.  The  use  of  the 
smaller  meters  in  this  case  meant  a  saving  therefore  of  7  ft. 
of  floor  length  and  56  sq.  ft.  of  marble  and  also  meant  much 
less  distance  to  be  covered  by  the  attendant  in  operating 


Low-Voltage    Lightning    Arrester. 

aluminum  deposited  on  aluminum  plates  or  trays,  that 
enable  it  to  fulfil  the  conditions  required.  These  essential 
characteristics  are  that  it  automatically  offers  a  very  high 
resistance  to  currents  at  normal  voltages  and  a  very  low 
resistance  to  currents  above  a  certain  critical  voltage,  and 
that  it  possesses  the  properties  of  a  condenser,  offering  high 
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effective  resistance  to  currents  at  luw  frequency  and  low 
efifective  resistance  to  currents  at  the  high  frequencies  that 
are  prevalent  in  lightning  discharges. 

The  decrease  in  resistance  occurs  very  rapidly  at  a  cer- 
tain critical  voltage,  so  that  for  currents  at  double  the 
normal  voltage  the  film  offers  practically  no  resistance  to 
the  flow  of  current ;  but  when  the  excessive  voltage  ceases 
the  resistance  is  instantly  restored  and  no  power  current 
follows  the  discharge  nor  is  there  any  arcing. 

A  design  of  an  electrolytic  arrester  for  railway  work 
has  recently  been,  placed  on  the  market  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  East  Pittsburgh,  Pa., 
built  in  two  styles,  for  600-volt  and  1500-volt  circuits. 

The  arrester  consists  of  a  tank  of  oil  in  which  are  placed, 
on  properly  insulated  supports,  a  nest  of  cup-shaped  alumi- 
num trays.  The  spaces  between  the  trays  are  filled  with 
electrolyte.  The  top  tray  is  connected  with  the  line  through 
a  60-amp  fuse,  and  the  bottom  tray  is  connected  to  the  tank, 
which  is  thoroughly  grounded  by  means,  of  a  lug.  A  fuse 
of  the  inclosed  type  is  mounted  on  the  cover  of  the  arrester. 

A  small  charging  current  flows  through  the  trays  continu- 
ously and  keeps  the  films  on  the  trays  built  up,  so  that  no 
other  charging  is  required.  This  charging  current  is  not, 
however,  of  sufficient  value  to  raise  the  temperature  appre- 
ciably. 

The  effectiveness  of  a  lightning  arrester  is  largely  af- 
fected, as  explained  above,  by  the  resistance  it  offers  to  the 
discharge,  and  in  an  electrolytic  arrester  this  depends  on 
the  area  of  the  aluminum  plates.  It  should,  therefore,  be 
borne  in  mind  that  the  degree  of  protection  is  largely  de- 
pendent on  the  aluminum  plate  area,  while  the  integrity  of 
the  arrester  under  hard  service  and  varying  line  voltage 
demands  large  thermal  capacity  and  radiating  surface  in 
order  to  prevent  any  temperature  rise. 


FATIGUE  TESTER. 


Herewitli  is  illustrated  a  device  for  subjecting  samples  of 
steel  to  any  desired  mechanical  stress  at  the  rate  of  say 
120  applications  per  second  for  any  desired  period  of  time. 
By  means  of  this  device  material  exhibiting  the  minimum 
of  fatigue  can  be  selected  when  desired.  The  stress  on  the 
sample  is  produced  by  the  magnetic  attraction  of  an  electro- 


F.Ui'jue    Tester. 

magnet  on  its  armature.  One  end  of  the  sample  is  held  in 
the  frame  of  the  machine,  while  the  other  supports  the 
armature  at  a  short  distance  from  the  polar  faces.  The 
magnetic  attraction  is  thus  transmitted  to  the  sample.  The 
electromagnet  is  energized  by  an  alternating  current,  the 
frequency  of  the  application  of  the  stress  being  therefore 


twice  the  frequency  of  the  alternating  current.  Thus,  in 
the  case  of  a  60-cycle  circuit,  120  stresses  are  applied  to 
the  sample  per  second.  As  long  as  the  armature  is  held 
just  clear  of  the  polar  faces  the  magnetic  pull  is  propor- 
tional to  the  square  of  the  voltage  applied  to  the  terminals 
of  the  magnet,  and  slight  changes  in  the  clearance  between 
the  magnet  face  and  the  armature  do  not  alter  the  attractive 
force.  It  is  thus  easy  to  regulate  the  magnitude  of  the 
stress  by  simply  adjusting  the  voltage  applied  to  the  winding 
of  the  magnet.  Should  the  material  be  stressed  so  that  a 
slight  elongation  of  the  sample  is  produced,  the  armature 
is  then  let  down  on  to  the  poles  and  the  machine  begirs  to 
rattle,  thus  announcing  that  the  yield  point  has  been  jjris-.ed. 
The  above-described  fatigue  tester  has  been  placed  <  n  the 
market  by  the  General  Electric  Company,  Ltd.,  167  (Jueen 
Victoria  Street,  London,  England. 


MOTOR-DRIVEN  REFRIGERATOR. 


Hot  weather  bringing  with  it  a  decrease  in  the  hours  of 
artificial  lighting,  central  stations  find  it  advantageous  to 
encourage  the  use  of  motor-driven  refrigerating  machines 
in  order  to  maintain  the  load  on  their  generating  equipment 
during  the  summer  season.  Herewith  is  illustrated  a 
refrigerating  equipment  especially  adapted  to  create  a  de- 
mand for  energy  from  the  central  station  among  residences, 
hotels,  clubs,  cafes,  creameries,  dairies,  butcher  and  grocery 
stores,  hospitals,  etc.  The  supplying  of  energy  for  these 
small  refrigerating  and  ice-making  machines  offers  business 
to  the  central  station  in  the  form  of  a  summer  load  as 
against  a  winter  load,  a  day  load  as  against  a  night  load, 
and  a  load  that  can  be  cut  out  entirely  during  the  peak-load 
period.  The  power  required  ranges  from  0.25  hp  to  4  hp, 
depending  upon  the  cooling  effect  or  ice-making  capacity  of 


Motor- Driven    Refrigerator. 

tlie  machine.  The  machine  is  built  in  the  form  of  a  dumb- 
l)ell,  with  a  pulley  on  the  end  and  with  a  hollow  shaft  con- 
necting the  two  bells.  Use  is  made  of  sulphur  dioxide  as 
the  refrigerating  medium.  This  equipment,  which  is  of  the 
.Audiffren-Singrun  type,  is  being  marketed  by  the  H.  W. 
Johns-Manville  Company,  New  York. 
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MOTOR-DRIVEN  HYDRAULIC   WHEEL   PRESS 


riu-  aoi'ompaiivinjj  illustration  slu)\vs  a  vviicci  press 
wliioli,  it  is  claimctl,  i)t)sscsscs  several  novel  features.  It 
is  e(iuipi)eil  with  low-pressure  aiul  liij;h-pressurc  pumps, 
the  former  operating  tlie  ram  rapidly  until  a  pressure  of 
30  tons  is  reached,  when  the  high-pressure  ])nmp  is  auto- 
matically connected  and  continues  the  operation  at  a  slower 
rate.  An  extra  valve  to  connect  with  the  city  water  line  is 
furnished.  By  opening  this  valve  the  ram  is  moved  toward 
the  work  more  rapidly  than  could  he  done  by  the  pumps. 
When  the  ram  is  in  the  jiroper  place  this  valve  is  closed, 
tlie  pump  valve  opened  and  the  iilungers  started. 


Motor- Driven    Hydraulic    Wheel    Press. 

The  ram  is  tlrawn  back  autoniatically  as  soon  as  the  pres- 
sure is  shut  off.  A  safety  valve  is  provided  to  prevent 
overloading.  The  plungers,  which  are  not  shown  in  the 
illustration,  are  operated  by  eccentrics  on  the  back  shaft 
and  are  driven  by  a  7.5-hp  direct-current  motor.  For  con- 
venience in  handling  heavy  work  the  upper  horizontal 
parallel  bar  is  not  placed  directly  above  the  lower,  but  at 
a  slight  angle,  which  permits  handling  the  work  with  an 
overhead  crane.  The  press  is  manufactured  by  E.  R.  Cald- 
well, Bradford,  Pa.,  and  the  motor  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  East  Pittsburgh,  Pa. 


READY-TO-HANG    FIXTURES. 


For  some  year?  there  have  been  on  the  market  fixtures 
so  constructed  and  packed  that  risk  and  trouble  of  handling 
was  reduced  to  the  minimum.     Many  improvements  on  the 


Fig.    1 — Fixture    as    Removed    from    Carton. 

former  arrangement  are  embodied  in  the  ready-to-hang 
fixtures  here  illustrated.  The  new  line  is,  of  course,  packed 
in  cartons,  the  four-lamp  unit  requiring  a  box-board  con- 
tainer only  6  in.' by  6  in.  by  22  in.  over  all.  As  the  unit 
conies   from  the  carton   it   is  complete,  the  shells,   sockets 


.iiiij  holders  being  attached;  there  are  no  missing  parts,  for 
ntiihiiig  is  packed  separately.  The  bottom  shell  is  removed 
by  unscrewing  ;i  tlnmibscrcw,  then  the  binding  screws  are 
loosened  to  pirinil  the  arms  to  be  inserted  in  the  body 
frame.  The  arms  are  slotted  to  engage  a  raised  ridge  in 
the  body  plate,  which  clamps  and  holds  them  when  the 
binding  screws  arc  tightened.  The  body  shell  is  then 
attached  with  thumbscrew  and  the  unit  is  complete.     .Many 


Fig.    2 — Inserting    Arms    in    Body    Plate. 


small  refinements  have  been  made  to  add  to  the  practical 
value  of  the  unit  as  a  stock  proposition  for  the  electrical 
contractor  or  fixture  dealer.  For  example,  the  threaded 
terminal  which  locks  the  shell  in  place  has  a  threaded  stud 
which  may  be  removed  for  a  pendent  switch  cord  if  de- 
sired. Another  point  is  that  the  four  binding  screws  which 
fasten  the  body  plates  together  and  secure  the  arms  in  place 
are  flanged  on  the  ends  so  they  cannot  drop  out.  A  careless 
workman  cannot  waste  time  by  running  the  screws  entirely 
out  of  the  plates  and  deranging  the  body  or  losing  screws. 
The  flange  makes  the  unit  "'foolproof."  The  compactness 
of  the  above-described  fixture,  the  impossibility  of  damage 
to  shells  or  finish,  the  fact  that  there  can  be  no  lost  parts 
and  that  the  labor  of  assembling  is  almost  nothing,  com- 
bined with  the  low  price,  make  it  very  profitable   tor  the 
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Fig.   3 — Fixture   Completely   Assembled. 

contractor  w-ho  has  no  facilities  for  entering  the  regular 
fixture  business  but  who  has  frequent  opportunity  to  install 
standard  units  for  commercial  and  residence  use.  These 
fixtures  have  been  developed  by  the  Tungstolier  Company. 
Conneaut.  Ohio. 
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Industrial  and  Financial  News 


ADVICES  on  crop  conditions  throughout  the  country 
indicate  that  the  outlook  for  good  harvests  is  be- 
coming more  promising.  Statements  made  this 
week  by  railroad  officials  and  others  who  have  traversed 
the  agricultural  districts  are  highly  optimistic,  and  these 
views  have  i)ccn  confirmed  by  reports  from  manufacturers 
of  harvesting  machinery  of  substantial  increases  in  orders 
for  their  products.  Estimates  by  the  Department  of  Agri- 
culture in  its  first  cotton  report  of  the  season,  issued  this 
week,  place  the  condition  of  the  growing  crop  as  of  May  25 
at  78.9  per  cent  of  the  normal.  In  spite  of  these  favorable 
elements,  the  trade  situation  is  still  irregular.  That  uncer- 
tainty as  to  the  future  exists  is  seen  from  the  record  of  new 
incorporations  in  the  month  of  May,  cited  on  the  following 
page,  which  shows  a  decided  falling  oflf  from  the  total  of 
the  preceding  month.  Political  and  labor  dissension  is  help- 
ing to  check  advancement.  While  progress  is  being  made, 
it  seems  certain  that  it  will  continue  to  be  made  but  slowly 
for  several  months  to  come.  Money  market  conditions 
show  no  change  of  moment.  Rates  in  New  York  June  5 
were:   Call,  2'/@2->:;  per  cent;  ninety  days,  3@2>y2  per  cent. 


To  Erect  Steam  Turbine  Auxiliary  Plant  at  Saanich,  B.  C. — 

In  addition  to  the  new  hydroelectric  generating  station  re- 
cently completed  on  the  Jordan  River,  Vancouver  Island,  B.  C, 
the  British  Columbia  Electric  Railway  Company  has  found 
it  expedient  to  erect  another  new  station  on  the  island  at 
Tod  Inlet  in  order  to  take  care  of  the  rapidly  increasing 
railway  and  lighting  load  in  Victoria  and  its  new  interurban 
line  now  building  between  Victoria  and  the  Saanich  penin- 
sula. Messrs.  Charles  C.  Moore  &  Company,  of  San  Fran- 
cisco and  Seattle,  have  just  signed  a  contract  with  the  rail- 
way company  covering  the  station  and  its  equipment.  There 
will  be  two  2000-kw  Allis-Chalmers  turbine  units  fitted 
with  surface  condensers  and  connected  to  generators  wound 
for  2300  volts,  60  cycles.  The  steam  equipment  will  com- 
I)rise  six  Babcock  &  Wilcox  boilers  fitted  with  superheaters 
and  oil  burners.  The  station  structure  will  be  of  reinforced 
concrete,  and  the  stack,  of  similar  construction,  will  be 
248  ft.  high  and  11  ft.  in  diameter  at  the  top.  In  addition 
the  company  will  install  a  looo-kva  motor-generator  set  for 
railway  service.  The  Saanich  Inlet  line  will  be  22  miles 
long. 

Electric     Bond     &     Share    Enlarges    Texas     Holdings. — 

Further  data  concerning  tiie  Texas  I'ower  &  Liglu  Com- 
pany, recently  formed  by  the  Electric  Bond  &  Share  Com- 
pany, 71  Broadway,  New  York,  to  purchase  a  number  of 
gas  and  electric  properties  in  Texas,  as  noted  in  these  col- 
umns May  18,  1912,  are  now  available.  The  new  company 
is  capitalized  at  $13,000,000  and  in  addition  to  taking  over 
the  proj^erties  at  Cleburne,  Hillsboro,  Waco  and  Waxa- 
hachie,  Tex.,  mentioned  in  the  May  18  account,  will  also 
purchase  immediately  from  J.  F.  Strickland  and  associates 
t!ie  Temple  Light  &  Power  Company,  of  Temple,  Tex.; 
the  Sherman  Electric  &  Gas  Company,  of  Sherman,  Tex., 
and  the  Bonliam  Electric  &  Gas  Company,  of  Bonham, 
Tex.  The  plans  of  the  new  company  for  building  a  large 
I  ntral  station  at  Waco  to  supply  energy  throughout  the 
I  ritory  now  served  by  the  several  companies  purchased. 
.111(1  to  furnish  energy  for  the  interurban  line  to  be  built 
and  ()])erated  in  the  vicinity  by  the  Strickland  interests, 
were  also  .i^iven  in  the  May   18  issue  <if  the  lilcctrical  World. 

Snake    River    Development    at    American    Falls,    Idaho. — 

The  Idaho  Consolidated  Power  Company,  of  Pocatello, 
Idaho,  has  commenced  excavating  for  its  new  development 
•  111  the  Snake  River  at  .'\merican  Falls,  25  miles  west  of 
I'ocatello.  The  same  company  has  operated  a  small  water- 
power  plant  for  a  number  of  years  at  .American  Falls,  the 
total  power  of  which  is  estimated  at  40,000  hp.  A  head  of 
52  ft.  will  be  developed  by  the  new  station,  which  is  laid 
out  for  seven  4500-kw  units,  although  only  one  set,  an 
Allis-Chalmers  waterwheel  driving  a  General  Electric 
alternator,  will  be  installed  at  first.  The  concrete  building 
for  the  power  house,  which  is  300  ft.  long,  will  be  ready  for 
placing  the  machinery  Nov.  i,  and  the  plant  is  expected  to 


be  in  service  during  the  coming  winter.  The  output  of  the 
station  will  be  stepped  from  2300  volts  up  to  33,000  volts,  for 
transmission  to  Pocatello,  Black  Foot  and  Ross  Fork,  a 
total  distance  of  50  miles.  J.  H.  Brady  is  president  of  the 
Idaho  Consolidated  Power  Company  and  M.  E.  Hughes  is 
vice-president,   treasurer  and   general   manager. 

New  Equipment  for  Cleveland  Company. — To  equip  the 
five  new  suljstations  which  it  is  building  as  the  result  of 
its  contract  to  obtain  electrical  energy  at  wholesale  from 
the  Cleveland  Electric  Illuminating  Company,  the  Cleve- 
land Railway  Company  has  ordered  from  the  Westing- 
house  Electric  &  Manufacturing  Company  nine  1500-kw, 
60-cycle  rotary  converters  and  two  looo-kw,  60-cycle  rotary 
converters  of  special  design.  It  is  said  that  the  1500-kw 
machines  are  the  largest  60-cycle  rotaries  ever  built.  An 
order  has  also  been  placed  with  the  same  manufacturer  by 
the  Cleveland  Railway  Company  for  twenty-eight  air-l)last 
550-kva,  single-phase  transformers  to  be  connected  to 
11,000-volt  primary  circuits;  also  for  seven  375-kva,  1500- 
cu.  ft.  motor-driven  blowers  and  two  8oo-ft.  blowers  of  the 
same  type. 

New  York  Telephone  Bonds. — The  proceeds  of  the  $20,- 
000,000  first  and  general  refunding  mortgage  bonds  of  the 
New  York  Telephone  Company  which  were  offered  for  sale 
here  and  abroad  last  week,  as  noted  in  these  columns,  will 
be  used  for  the  purchase  of  properties  in  Virginia  and  West 
Virginia  and  for  improvements  outside  New  York  State.  An 
issue  of  $5,000,000  has  been  authorized  by  the  I'ublic  Service 
Commission  for  the  Second  New  York  District,  the  pro- 
ceeds of  which  will  be  used  as  follows:  Additional  sub- 
station equipment,  $1,050,000;  additional  exchange  lines,  $2,- 
150,000;  central-office  equipment,  $1,000,000,  and  expendi- 
tures to  complete  office  buildings  in  New  York  and  Buffalo, 
$800,000. 

Will  Promote  Industries  Near  Keokuk  Dam. — Permanent 
organization  of  an  association  to  promote  the  industries  of 
the  cities  close  to  the  dam  of  the  Mississippi  River  Power 
Company  will  be  effected  June  17  at  a  meeting  at  Hannibal, 
Mo.  The  purpose  of  the  organization  is  to  advertise  the 
advantages  of  the  district  for  industrial  purposes.  At  a 
meeting  held  in  Keokuk  on  May  22  representatives  were 
present  from  commercial  associations  at  Quincy,  Burling- 
ton,  Fort  Madison  and   Keokuk,   la.,  and   Hannibal,   Mo. 

To  Issue  McCrum-Howell  Receivers'  Certificates. — Au- 
thority has  been  given  to  the  receivers  for  the  McCruni- 
Howell  Company  to  borrow  funds  up  to  the  amount  of 
$500,000  and  to  issue  receivers'  certificates  therefor,  in 
order  to  continue  the  business  as  a  going  concern.  The 
time  for  depositing  the  securities  of  the  company  has  been 
extended  to  June  15.  It  is  understood  that  no  plan  for  re- 
organization has  yet  been  decided  upon. 

Foreign  Tariff  Notes. — The  United  States  Department  of 
Commerce  and  Labor  has  issued  a  bulletin  under  the  head 
"Foreign  Tariff  Notes,"  containing  reprints  of  data  on  tariff 
matters  contained  in  the  "Daily  Consular  and  Trade  Re- 
ports" from  Feb.  16  to  April  9,  1912.  Proposed  tariff 
changes,  import  and  export  duties,  foreign  tariff  systems 
and  customs  reguljtions  of  various  countries  are  among 
the  topics  discussed   in  the  bulletin. 

Contract  for  Arc-Lamp  Brackets. — The  Board  of  Trustees 
of  the  Sanitary  District  of  Chicago  has  awarded  to  the 
Modern  Steel  Structural  Company  a  contract  for  2000  or 
more  malleable-iron  brackets  for  arc  lamps  to  be  used  in 
the  street-lighting  system  of  the  city  of  Chicago.  The  price 
of  each  bracket,  painted  and  delivered,  is  $8.72. 

Niagara  Falls  Power  Company  Financing. — Application 
has  been  ;nade  to  the  Public  Service  Commission  for  the 
Second  New  York  District  liy  the  Niagara  Falls  Power 
Company  for  permission  to  issue  $3,567,000  in  bonds  or 
stock.     The  proceeds  will   be  used   for  improvements. 

Doherty  Company  to  Acquire  Natural  Gas  Holdings. — 
H.  L.  Doherty  &  Company,  60  Wall  Street,  New  York, 
have  agreed  to  pay  $135  per  share  for  the  $1,089,000  out- 
standing capital  stock  of  the  Dominion  Natural  Gas  Com- 
pany.  Ltd..  of   Pittsburgh.   Pa. 
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Hydroelectric  Plans  of  American  Water  Works  &  Guar- 
antee Company.  I  Mans  will  \>v  aniiounci-d  sliortly  l>y  tlif 
AnuTuan  \\  ati-r  Works  &  (Iiiarantfc  lOnipaiiy  in  idii- 
ncction  witli  tiu-  construction  by  tliis  company  and  allied 
interests  of  a  lar^c  liy«lroeIcctric  devclupnieiit  near  I'itls- 
l)ur^;li.  Pa.  As  previously  noted  in  these  colunnis,  the  work 
of  acipiirinj;  water-power  sites  on  the  (."heat  Kiver  in  West 
Virginia,  about  50  niiles  from  Pittsburgh,  lias  been  in  |)r()K- 
rcss  for  some  time.  With  the  property  and  rights  now  held 
in  the  (.'heat  Kiver  section,  more  than  100,000  hp  can  be  de- 
veloped there  wiien  the  installation  is  comi)letcd.  As  stated 
in  these  colunms  last  week,  the  American  Water  Works  & 
Guarantee  Company  recentlj-  issued  $10,000,000  6  per  cent 
cumulative  particijiating  preferred  stock.  Part  of  the  pro- 
ceeds of  this  issue  will  be  expended  on  this  hydroelectric 
development.  A  large  part  of  tiie  energy  from  the  (^heat 
River  project  can  be  absorbed  by  the  railway  and  lighting 
systems  of  the  West  Penn  Traction  Company,  a  majority 
of  the  stock  of  which  is  owned  by  the  American  Water 
Works  Company,  in  addition  to  the  local  demand  in  West 
\'irginia  and  Pennsylvania.  The  West  Penn  company  op- 
erates 209  miles  of  track  and  supplies  lighting  and  motor 
service  in  no  cities  and  towns  in  the  Pittsburgh  district 
within  a  distance  of  from  30  to  60  miles  of  the  city.  The 
equipment  in  its  main  power  station  at  Connellsville,  Pa., 
has  a  rated  output  of  42,000  hp.  Additional  equipment, 
bringing  this  to  a  total  of  55.000  hp,  will  be  installed 
shortly.  J.  S.  &  W.  S.  Kuhn,  Inc.,  fiscal  agents  for  the 
American  W^ater  Works  &  Guarantee  Company,  announced 
early  this  week  that  the  $10,000,000  preferred  stock  referred 
to  above  was  largely  oversubscribed. 

Growth  of  Public  Utility  Earnings  Since  1907. — Harris, 
Forbes  &  Company,  bankers,  at  Pine  and  William  Streets, 
New  York,  who  are  fiscal  agents  for  seventy  public  service 
corporations  operating  in  various  parts  of  the  United  States, 
have  prepared  a  table  summarizing  the  increase  in  gross 
earnings  of  these  corporations  each  year  since  1907.  This 
table  shows  that  sixty  companies  increased  their  total  gross 
earnings  in  1908  over  those  in  1907  by  7.3  per  cent;  that 
sixty-one  companies  gained  11.3  per  cent  in  1909  over  the 
returns  in  1908;  that  sixty-six  companies  showed  a  gain  of 
12  per  cent  in  1910  over  1909,  and  that  seventy  companies 
increased  their  gross  earnings  in  191 1  by  9.3  per  cent  over 
the  returns  of  1910.  The  tabulation  for  the  1911-1910 
period  is  given  in  abundant  detail  and  shows  that  the  gross 
earnings  of  seventy  corporations,  each  of  which  has  a  g.oss 
income  of  at  least  $100,000  per  year,  were  $266,954,444  in  the 
fiscal  year  ended  Dec.  31,  191 1,  as  compared  with  $244,094,360 
in  the  year  ended  Dec.  31,  1910,  an  increase  of  $22,860,038, 
or  9.3  per  cent  as  above.  Dividing  the  corporations  into 
four  classes,'  the  analysis  also  shows  that  the  earnings  of 
twenty-five  electric  railway  companies  increased  10.3  per 
cent  in  191 1  over  those  in  1910;  that  those  of  thirty-seven 
gas  and  electric  companies  increased  8.4  per  cent  in  the  same 
period;  that  those  of  five  telephone  companies  increased  9.5 
per  cent,  and  that  those  of  three  water  companies  were  10.9 
per  cent  larger  in  1911  than  in  the  preceding  year. 

A  New  Company  to  Deal  in  Public  Service  Bonds. — New 
York  and  Philadelphia  interests  have  organized  a  new  con- 
cern known  as  the  Securities  Corporation  General,  whose 
function  will  be  the  underwriting  of  the  securities  of  public 
service  corporations.  The  capitalization  will  be  $10,000,000, 
divided  into  $5,000,000  5  per  cent  cumulative  preferred  stock 
and  $5,000,000  common.  The  common  has  been  placed  in 
a  voting  trust  for  a  period  of  five  years,  the  trustees  being 
Edward  D.  Toland,  president  of  the  Trust  Company  of 
North  America,  Philadelphia;  S.  Z.  Mitchell,  president  of 
the  Electric  Bond  &  Share  Company,  71  Broadway,  New 
York,  and  P.  M.  Chandler,  of  Chandler  Brothers  &  Com- 
pany, III  Broadway,  New  York.  The  latter  is  president  of 
the  new  concern.  W.  H.  Sharp  is  its  vice-president,  and  J. 
K.  Trimble  is  its  secretary  and  treasurer.  The  directors 
are  Caldwell  Hardy,  Alexander  T.  Hemphill,  Howard  A. 
Loeb,  S.  Z.  Mitchell.  Fergus  Reid,  George  W.  Robertson, 
F.  W.  Roebling,  Jr.,  William  H.  Sharp,  Edward  D.  Toland, 
J.  G.  White.  P.  M.  Chandler  and  F.  P.  Chandler.  The 
members  of  the  executive  committee  are  A.  J.  Hemphill, 
S.  Z.  Mitchell.  Howard  A.  Loeb,  George  W.  Robertson  and 
Percy  M.  Chandler. 

Financial  Status  of  Electric  Bond  Deposit  Company. — A 
statement  issued  recently  shows  that  the  Electric  Bond  De- 


posit Com|)any  nt)w  has  in  its  treasury  $1,500,000  lirst- 
tiiortgage  forty-year  5  per  cent  bf)nds,  $375,000  6  per  cent 
cunmiative  jjreferred  stf)ck  and  $262,500  common  stock  of 
the  Ozark  Power  &  Water  Company.  These  securities 
have  been  issued  by  the  Ozark  company  to  finance  the 
lirst  <leveloi)ment  of  the  15,000-hp  hydroelectric  plant  which 
it  is  building  on  the  White  Kiver  near  I'orsyth,  Mo.,  as 
described  in  tiiese  columns  Feb.  24,  1912.  Tiie  I'.lcctric 
i')ond  Deposit  Company,  as  exi)Iainefl  at  that  time,  was 
organized  by  li.  L.  Doherty  &  Company  for  the  purpose 
of  i)urchasing  and  holding  underlying  issues  of  electric  and 
gas  enterprises  and  selling  these  securities  when  their 
market  values  shall  have  becfmie  established.  The  plant 
is  to  be  completed  and  in  operatif)n  l)y  April  i.  1912,  to- 
gether with  the  transmission  lines  to  Springfield,  Mo.,  and 
adjacent  territf)ry.  Details  of  the  plan  to  connect  in  and 
feed  the  excess  energy  to  the  distribution  system  of  the 
I''.mpire  District  Electric  Company  at  Jophn,  Mo..  hav<- 
been  ])revi()usly  announced  in  the  Electrical  World. 

More  Long  Acre  Electric  Light  &  Power  Company  Plans. 

— .'\.  L).  Leach  &  (.."ompany,  149  I'roadway,  New  York,  will 
make  an  announcement  within  a  few  days  concerning  the 
financing  and  operation  of  the  Long  Acre  Electric  Light  & 
Power  Company,  which  has  been  endeavoring  for  some  time 
to  supply  energy  in  New  York  City  in  competition  with  the 
New  York  Edison  Company.  Future  developments  will  de- 
pend upon  the  outcome  of  litigation  now  before  the  Supreme 
Court,  in  which  the  Edison  company  is  opposing  the  action 
of  the  Public  Service  Commission  in  giving  authority  to  the 
Long  Acre  company  to  operate  in  the  city.  It  is  rumored 
that  arrangements  are  being  made  by  the  Long  Acre  com- 
pany to  secure  energy  from  the  Hudson  &  Manhattan  Com- 
pany, but  officials  of  neither  of  the  companies  interested  will 
disclose  any  information  on  the  subject. 

May  Incorporations. — Compilation  by  the  Journal  of 
Co)iiiiicrcc.  New  York,  shows  that  papers  filed  in  the  East- 
ern States  in  May  by  companies  with  an  authorized  capital 
of  $1,000,000  and  over  aggregated  $145,284,000.  This  total 
represents  a  decrease  of  $136,173,000  as  compared  with  the 
April  total  and  a  decrease  of  $17,911,000  as  compared  with 
that  of  May,  191 1.  Charters  taken  out  during  the  month 
by  other  companies  with  an  individual  capital  of  $100,000 
or  over,  but  less  than  $1,000,000,  brought  the  total  for  May 
up  to  $239,531,999,  which  compares  with  $370,184,500  in 
April  and  with  $326,144,000  in  May  a  year  ago. 

American  Gas  &  Electric  Common  Stock  Subscriptions. — 

Common  stockholders  and  holders  of  voting  trust  certifi- 
cates for  common  stock  of  the  American  Gas  &  Electric 
Company  have  been  notified  that  the  recent  temporary  in- 
junctions restraining  the  company  from  issuing  any  new 
common  stock  or  receiving  any  subscriptions  therefor  pend- 
ing court  decisions  have  been  dissolved,  and  that  the  com- 
pany is  now  in  a  position  to  receive  subscriptions  for  such 
new  stock. 

Consolidated  Gas  &  Electric  (Baltimore)  Debentures 
Forthcoming. — It  is  understood  that  the  Consolidated  Gas, 
Electric  Light  &  Power  Company,  of  Baltimore,  will  issue 
next  week  the  debenture  stock  which  was  authorized  at  the 
last  session  of  the  Maryland  Legislature.  James  E.  Aldred, 
president  of  the  company,  who  has  just  returned  from 
abroad,  reports  that  there  is  a  demand  for  the  stocks  of  the 
company  on  the  London  exchange. 

Foxboro  (Mass.)  Electric  Company  to  Issue  Stock. — The 

Foxboro  Electric  Company,  of  Foxboro,  Mass.,  has  been 
authorized  by  the  Gas  and  Electric  Light  Commissioners  to 
issue  1363  shares  of  additional  stock.  Of  these,  938  are  for 
the  purpose  of  consolidating  the  company  with  the  Union 
Electric  Light  Company,  of  Franklin,  and  425  shares  are 
for  the  retirement  of  promissory  notes  issued  for  im_mediate 
extensions. 

Recommends  Federal  Incorporation  Act. — The  National 
Chamber  of  Commerce,  formation  of  which  was  noted  in 
these  columns  April  27,  has  urged  upon  the  judiciary  com- 
mittee of  the  House  of  Representatives  a  federal  incor- 
poration act  which  embodies  ideas  recently  recommended 
by  President  Taft. 

Great   Western   Power   Company   Increases    Stock. — The ; 

Great  Western  Power  Company  has  increased  its  capital 
stock  from  $25,000,000  to  $27,000,000. 
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Oppose  AUis-Chalmers  Reorganization  Plan. —  Interests 
headed  by  E.  P.  Chalmers  liave  instituted  a  suit  to  block  the 
foreclosure  proceedings  which  were  brought  against  the 
Allis-Chalnicrs  Company  last  week  by  the  Continental  Trust 
&  Savings  Bank  of  Chicago  in  accordance  with  the  reorgani- 
zation plan,  as  noted  in  these  columns  in  the  previous  issue. 
A  member  of  the  reorganization  committee  stated  to  a  rep- 
resentative of  the  Electrical  IVorld  this  week  that  the 
depositing  of  securities  under  the  reorganization  plan  was 
nearly  unanimous,  so  that,  while  some  delay  might  result 
from  the  opposition  suit,  in  which  the  taking  of  testimony 
has  begun,  the  security  holders  represented  by  Mr.  Chal- 
mers were  in  such  small  minority  that  no  serious  difficulties 
were  expected.  The  business  of  the  company  has  been 
prospering  under  the  direction  of  the  receivers,  a  gross 
business  of  $500,000  for  November  last  having  been  in- 
creased to  an  average  of  over  $900,000  monthly  for  Decem- 
ber, January,  February,  March  and  April,  and  this  showing  is 
expected  to  aggregate  $1,300,000  for  the  month  of  May.  An 
order  for  reciprocating  engines  was  booked  in  May  for  the 
first  time  in  two  years.  This  order  called  for  twenty  en- 
gines. These  statements  were  made  recently  by  a  member 
of  the  reorganization  committee,  who  added  that  the  com- 
pany i,s  on  better  working  terms  with  its  competitors  and 
that  with  realization  of  the  improvement  expected  in  general 
business  the  outlook  for  the  .'\llis-Chalmers  will  be,  com- 
paratively speaking,  quite  bright. 

Commonwealth  Water  &  Light  Company  (N.  J.)  Sells 
Notes. — New  York  and  Philadelphia  interests  are  offering 
$100,000  5  per  cent  serial  notes  of  the  Commonwealth  Water 
&  Light  Company,  of  Summit,  N.  J.,  the  proceeds  of  which 
will  be  used  in  part  for  new  water  mains  and  a  500-kw  turbo- 
generator. The  company  is  capitalized  at  $700,000.  Its 
authorized  bond  issue  is  $1,000,000,  of  which  $980,000  is  out- 
standing, including  $60,000  in  the  treasury.  These  bear  5 
per  cent  and  are  due  Aug.  i,  1934.  The  company  furnishes 
water,  and  electric  energy  for  lighting  and  motor  service 
in  a  number  of  New  Jersey  towns  and  cities,  including  Lake- 
wood,  Summit  and  New  Providence  Township.  Its  gross 
earnings  in  191 1  were  $304,320,  as  compared  with  $271,309 
in   1910. 

Large  Central  Station  Contract  in  Maine. — The  Central 
Maine  Power  Company,  of  Waterville,  Me.,  has  entered 
into  a  contract  with  the  Rockland,  Thomaston  &  Camden 
Electric  Railway  Company  to  furnish  the  latter  with  en- 
ergy for  its  lighting,  traction  and  motor-service  require- 
ments for  a  term  of  twenty  years.  A  40-mile  transmission 
line,  over  private  right-of-way,  is  to  be  constructed  from 
the  power  stations  at  Winslow  and  Warren  to  furnish  en- 
ergy to  the  traction  company. 

Financing  New  Plant  at  Lov^rellville,  Ohio. — The  Republic 
Construction  Company,  a  new  subsidiary  of  the  Mahoning 
&  Shenango  Railway  &  Light  Company,  has  filed  a 
tirst  mortga,t;e  in  Mahoning  County,  Ohio,  covering  $2,000,- 
000  5  per  cent  bonds  maturing  in  1922.  This  mortgage  will 
cover  the  new  plant  to  be  built  at  Lowellville,  Ohio,  as 
noted  in  these  columns  last  week,  for  the  Republic  Railway 
<Sl   Light  Company,  which  controls  the  Mahoning  company. 

Butte  (Mont.)  Electric  &  Power  Company  Redeems 
Bonds. — Notice  has  been  given  by  the  Butte  Electric  & 
Power  Company,  of  Butte,  Mont.,  that  pursuant  to  sinking- 
fund  provisions  $20,654  has  been  deposited  with  the  trus- 
tee, and  that  bids  for  the  sale  of  bonds  of  the  company 
maturing  June  i,  1951,  for  this  amount  will  be  received  by 
the  United  States  Mortgage  &  Trust  Company,  the  trustee, 
until  June  20.    1912. 

Susquehanna  Power  Developments. — .Arrangements  are 
being  made  by  the  Susquehanna  Power  Company  for  con- 
struction of  a  dam  across  the  Susquehanna  River  in  keeping 
with  plans  for  extensive  hydroelectric  developments  it  has 
had  under  consideration  for  some  time.  This  dam.  it  is 
understood,  will  be  about  10  miles  below  that  of  the  IVnn- 
sylvania  Water  &  Power   Company  at   McCall's   Ferry.   Pa. 

Sout'hern  California  Edison  Earnings  Up. — During  the 
month  of  April  gross  earnings  of  the  Southern  California 
Edison  Company  showed  an  increase  of  $58,649,  and  those 
for  the  four  months  ended  April  30  showed  a  gain  of 
$212,648  as  compared  with  those  in  the  corresponding 
periods  of  the  previous  year. 


Jackson  (Miss.)  Light  &  Traction  Bonds  Offered. — New 
York  and  Boston  interests  are  offering  $700,000  first-mort- 
gage sinking-fund  5  per  cent  gold  bonds  of  the  Jackson 
(Miss.)  Light  &  Traction  Company,  due  April  i,  1922,  at 
96  and  interest  to  net  over  5.50  per  cent. 

Sale  of  London  (Ont.)  Electric  Light  Company. — A  syn- 
dicate headed  by  Sir  William  Mackenzie  ha^  purchased  the 
London  Electric  Light  Company,  of  London,  Ont.  An  offer 
of  $50  a  share  was  made  to  the  stockholders  of  the  com- 
pany liy  the  syndicate. 


REPORTS  OF  EARNINGS. 

rOKTLAND    (OKE.)    RAILWAY,   LIGHT   &   POWER  CO.MI'ANV. 

A  statement  of  the  earnings  of  the  Portland  Railway. 
Light  &  Power  Company,  of  Portland,  Ore.,  for  April  and 
the  four  months  ended  April  30  compares  with  that  for  the 

corresponding  periods  <if  the  previous  year  as  follows: 

1912.  1911.  Increase. 

Gross     earnings $532,558  $526,475  $6,083 

Net   earnings    254,862  280,430  •25,568 

Surplus      87,754  159,199  "71,445 

Four    months: 

(iross    earnings    2,125,836  2,032,1 14  93,722 

Net    earnings     1,021,091  1,034,099  *13,008 

Surplus     447,347  542,593  *9S,246 

'Decrease. 


MONTRKAL    LU;HT,    HEAT    ^:    POWER    COMPANY. 

The    income    account    of    the    Montreal    Light,  Heat    & 

Power    Company   for   the   fiscal   year   ended   April  30,    1912, 
compares  with  that   for  the  preceding  year  as  follows: 

1912  1911 

Gross    earnings     $4,969,255  $4,404,126 

Expenses    2,125,239  1,827.786 

Net    earnings    $2,844,015  $2,576,340 

Interest     485,746  472,051 

Balance  for  dividends     $2,358,269*  $2,104,289 

Dividends    1,360,000  1,275,000 

Depreciation   and   insurance   funds 500,000  476,011 

Surplus   for   the  year $498,269  $353,278 

'Equal   to   13.87  per  cent  on   $17,000,000   capital   stock  as  compared   with 
12.38  per  cent  in  preceding  year. 


EDISON   ELECTRIC   ILLUMINATING   COMPANY   OF   BROOKLYN. 

\  statement  issued  this  week  by  the  Public  Service  Com- 
mission for  the  First  New  York  District  gives  some  data 
regarding  the  operations  of  the  Edison  Electric  Illuminat- 
ing Company  of  Brooklyn  in  the  fiscal  years  191 1  and  1910 
in  addition  to  that  which  appeared  in  these  columns  Feb. 
24,  1912,  relating  to  the  annual  report  of  this  company  for 
191 1.  This  statement  shows  that  the  sales  of  electric  energy 
in  those  two  years  compared  as  follows: 

Kvv-hrs. 

Sales  of  Electric  Energy  in  1911.       Delivered.  Net  Revenue.  Increase. 

Municipal   street   lighting 12,962,070  $537,345  $32,665 

l.igliting   municipal    buildings 1,917,860  140,272  •4.589 

Municipal   heat   and   power 645,759  63.587  4.077 

Commercial  metered   lighting 34,721,050  2,978,163  334.361 

Commercial  metered  power 22,799,230  953.442  95.666 

Miscellaneous    energy 3,771  375  50 

Breakdown    service    S31.575  26,578  '5.403 

Total     sales 73.581,315  $4,699,764  $456,827 

Other  incoine,  sales  and   rental   of 

appliances,     etc 8,150  1,146 

Total   operating   revenue $4,707,914  $457.97.' 

'Decrease. 

The  data  on  plant,  equipment,  load,  etc.,  show  that  the 
station  apparatus  includes  56  boilers,  with  a  total  rated  out- 
put of  35,300  hp;  eight  engines,  rated  at  50,920  hp;  four 
turbo-units  with  a  rated  output  of  30,000  kw,  and  four  al- 
ternating-current generators  with  a  combined  rated  output 
'of  10,500  kw.  The  total  connected  load  as  of  Dec.  31.  i<)ii. 
in  50- watt  equivalents  was  2.142,064,  an  increase  of  105,591 
over  1910.  During  the  year  105,629,324  kw-hr.  were  gen- 
erated. 

The  number  of  officers  is  given  as  five,  and  their  total 
compensation  during  the  year  as  $34,033.  The  total  com- 
pensation paid  to  officers  and  employees  during  the  year — 
there  being  about  1800  employees — was  $1,465,492,  which 
was  charged  as  follows:  To  operating  expenses,  $862,536; 
to  fixed  capital,  $55,208;  to  uncompleted  work  done.  $493.- 
331,  and  to  other  accounts,  $54,416. 
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COPPER  FXPORTS  IN  JUNE 

Total    tons,    including    Tunc    5 3,799 


STOCK  MARKET  PRICES 

May  29. 
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Amer.  Tel  &  Tel 145^ 
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Commonwealth   Edison    141 

Klectric    Storage   Battery    i^V^ 

Cieneral    Electric    171 
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Personal 


Dr.  William  Marconi  has  been  honored  by  King  Alfonso 
o{  Spain,  who  recent!)-  conferred  on  him  the  Grand  Cross 
of  the  Order  of  Alfonso  XII. 

Mr.  S.  E.  Church,  electrical  engineer  for  Sears,  Roebuck 
li-  Company,  will  address  the  Electric  Club  of  Chicago  on 
June  20,  his  subject  being  "Illumination." 

Mr.  M.  G.  Stratton,  formerly  of  the  Bay  State  Railway 
Company,  Boston,  has  been  appointed  manager  of  the 
Northumlierland  'County  Gas  &  Electric  Company,  Sun- 
Iniry,  Pa. 

Mr.  Robert  Lundell  will  sail  on  the  steamer  America  on 
June  13  for  his  annual  trip  to  Germany  and  Sweden.  Most 
of  the  summer  will  be  spent  at  his  estate  in  Sweden.  He 
expects  to  return  to  this  country  on  Sept.  23. 

Mr.  A.  H.  Honegger,  formerl}-  engineer  for  the  Falkenau 
Electrical  Construction  Company,  Chicago,  has  sailed  for 
Warsaw,  Russia,  where  he  will  represent  the  electrical  de- 
partment of  the  International  Harvester  Company. 

Dr.  Schuyler  Skaats  Wheeler,  past-president  of  the  Amer- 
ican Institute  of  Electrical  Engineers,  has  had  the  honorar)' 
degree  of  Master  of  Science  conferred  on  him  by  Columbia 
University,   from  which   he  was  graduated  in   1883. 

Mr.  James  Blaine  Walker,  assistant  secretary  of  the  Pub- 
lic Service  Commission  for  the  First  New  York  District, 
sailed  for  London  June  6  on  the  Victoria  Louise  of  the 
Hamburg-American  Line.  He  will  be  gone  for  about  six 
weeks. 

Mr.  George  V.  S.  Williams,  the  recently  appointed  mem- 
ber of  the  Public  Service  Commission  for  the  First  New 
York  District,  was  the  guest  of  honor  at  a  dinner  given 
this  week  by  Mr.  William  R.  Willcox,  chairman  of  the 
commission. 

Mr.  E.  H.  Shufro,  for  several  years  purchasing  agent  for 
ihe  Union  Electric  Light  &  Power  Company,  of  St.  Louis, 
has  resigned  from  that  company  to  engage  in  other  busi- 
ness. Mr.  Shufro  expects  to  make  his  future  headquarters 
in  New  York. 


Mr,  E.  J.  Field,  wlio  lias  l)tcn  usscjciatcd  witli  llic  Pacific 
I-it.;lit  iK;  I'ovvcr  Corporation  at  .San  Bernardino,  Cal.,  fur 
tlif  pa.sl  eiglit  years,  has  rcsiKnc<l  his  position  to  orKani/c 
the  Southern  California  WiriuK  &  i*'ixturc  Company,  witli 
liea(l(|uartirs  at   San   lU-rnardino. 

Mr.  John  T.  Huntington  lias  resigned  as  general  manager 
of  tile  (ireen  Bay  (Wis.)  (ias  &  Klectric  Company,  which 
controls  tlic  Northern  Ilydro-F.lcctric  I'ower  Company, 
having  luadciuarters  at  Green  Bay,  Wis.  No  announcement 
has  as  yet  been  made  concerning  his  plans. 

Mr.  J.  E.  MacDonald,  secretary  of  the  joint-pole  commit- 
tee, Los  Angeles,  presented  at  the  Los  Angeles  Section  of 
the  American  Institute  of  Ivlectrical  Engineers  his  i)aper 
on  "Practical  Joint-Pole  Construction,"  whicii  had  been  read 
at  the  Pacific  Coast  meeting  of  the  institute,  at  Portland, 
Ore.,  on  April  18. 

Mr.  W.  C.  De  Vane  has  resigned  his  position  as  superin- 
tendent of  the  Savannah  (Ga.)  Electric  C^ompany,  which  is 
a  consolidation  of  the  Edison  Electric  Illuminating  Com- 
pany of  Savannah,  the  Savannah,  Thunderbolt  &  Isle  of 
Mope  Railway  and  the  City  &  .Suburban  Railway,  to  enter 
business  for  hiinself. 

Mr.  H.  C.  Foss,  until  recently  manager  of  the  Cape  Breton 
Electric  Company,  Ltd.,  Sydney,  N.  S.,  has  been  ap- 
pointed general  superintendent  of  the  .Savannah  (Ga.) 
Electric  Company,  to  succeed  Mr.  E.  T.  Steel,  who  resigned 
to  become  secretary  to  Mr.  Frederick  F.  Pratt,  vice-presi- 
dent of  the  Stone  &  Webster  Management  Association. 

Mr.  Russel  Young,  superintendent  of  electrical  construc- 
tion of  the  P)ritish  Columbia  Electric  Railway  Company, 
which  operates  railway  and  lighting  stations  in  Vancouver 
and  Victoria,  B.  C,  was  married  on  May  28  to  Miss  M.  L. 
Wilie,  at  St.  Catharines,  Ontario.  The  couple  will  spend 
their  honeymoon  at  Niagara  Falls,  Schenectady  and  other 
points  of  electrical  interest. 

Mr.  A.  C.  Dunham,  who  recently  retired  from  the  presi- 
dency of  the  Hartford  (Conn.)  Electric  Company,  has  pre- 
sented to  Yale  University  a  gift  of  $75,000  to  be  applied 
toward  the  construction  of  a  laboratory  of  electrical  engi- 
neering for  the  Sheffield  Scientific  School.  Mr.  Dunham 
was  graduated  from  Yale  with  the  class  of  1854.  His  gift 
is  to  be  treated  as  a  memorial  to  President  Noah  Porter 
and  Prof.  James  Hadley,  the  father  of  President  Hadley. 

Mr.  William  B.  Snow,  manager  of  the  jMunicipal  Gas  & 
Electric  Light  Plant  of  Holyoke,  Mass.,  will  resign  his  office 
on  June  15,  after  thirty-seven  years'  service  in  the  lighting 
industry  of  Holyoke.  Twenty-eight  of  these  years  were 
spent  with  the  Holyoke  Water  Power  Company,  and  the 
remainder  of  the  time  with  the  municipal  plant  when  it  took 
over  the  interests  of  this  company.  Mr.  Snow  has  accepted 
a  position  as  manager  of  the  New  Bedford  Gas  &  Edison 
Light  Company,  New  Bedford,  Mass. 

Mr.  George  R.  Stetson,  president  and  manager  of  the  New 
Bedford  (Mass.)  Gas  &  Edison  Light  Company,  was  the 
host  at  a  clambake  given  to  about  125  employees  of  the 
company,  on  May  25,  the  eve  of  his  departure  for  a  six 
weeks'  trip  to  California.  Mr.  Stetson,  who  has  been  in 
continuous  service  of  the  company  for  twenty-five  years 
and  has  reached  the  age  of  seventy-five  years,  will  retire 
from  active  management  of  the  company  during  the  present 
year.     His  successor  will  be  Mr.  William  B.  Snow. 


Obituary 


Mr.  J.  M.  C.  Gillespie,  treasurer  of  the  Universal  Cable 
Grip  Company,  Syracuse,  N.  Y.,  died  on  May  29  as  the  re- 
sult of  a  motor-cycle  accident  on  May  19.  For  many  years 
Mr.  Gillespie  was  in  charge  of  the  cable  department  of  the 
Bell  Telephone  Construction  Companj-.  with  headquarters 
in  Syracuse. 

Mr.  Robert  Francis  Cartwright,  a  pioneer  in  the  passen- 
ger-elevator business  and  for  the  past  ten  years  associated 
with  the  Otis  Elevator  Company,  died  on  June  5  at  his  home 
in  New  York  City.  Mr.  Cartwright  was  one  of  the  organi- 
zers, in  i860,  of  the  MacAdam  &  Cartwright  Elevator  Com- 
pany. He  was  a  member  of  the  Engineers'  Club  of  New- 
York. 
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MONTGOMERY,  ALA. — If  granted  u.  perinantiit  injunction  restrain- 
ing the  Tallassee  Falls  Mfg.  Co.  from  interfering  with  its  operations  on 
the  Tallapoosa  River,  the  Alabama  Interstate  Pwr.  Co.  will  build  a 
large  storage  reservoir  at  Cherokee  Bluffs,  at  a  cost  of  $5,000,000. 

TUSKEGEE,  ALA.— Bids  will  be  received  until  June  24  for  the  con- 
struction of  a  central  heating  and  lighting  plant  for  the  Tuskegee  Normal 
and  Industrial  Institute,  at  Tuskegee  Institute,  Ala.  The  work  includes 
the  construction  of  a  power  house  and  coal  bunker,  203  ft.  x  112  ft.,  of 
brick  and  concrete  construction;  the  installation  of  water-tube  boilers, 
engines,  generators,  pumps,  electrical  transmission  system,  steam  trans- 
mission system,  series  tungsten  street-lighting  system,  motors  and  trans- 
formers. Plans  and  specifications  may  be  seen  at  the  office  of  R.  R. 
Taylor,  director  of  industries,  Tuskegee  Institute,  or  at  the  office  of 
Walter  G.  Franz,  consulting  engineer,  1703  Union  Trust  Building,  Cincin- 
nati, Ohio.  Plans  and  specifications  may  be  obtained  from  the  engineer 
upon   a  deposit  of  $25. 

KINGMAN,  ARIZ.— The  Desert  Pwr.  &  Wtr.  Co.  contemplates  ex- 
tending its  north  and  west  lines  further  into  the  mining  regions.  F.  A. 
Wilde  is  president  of  the  company. 

WILLIAMS,  ARIZ.— The  Grand  Canyon  El.  Lt.  &  Pwr.  Co.  is  build- 
ing a  new  plant  to  replace  the  one  recently  destroyed  by  fire.  Contracts 
have  been  p'aced   for  machinery  and  equipment. 

RERRYVILLE,  ARK.— Plans  are  being  considered  by  the  North  Ar- 
kansas Pwr.  Co.  for  the  construction  of  a  hydroelectric  plant  on  the 
Kings  River,  near  Berryville,  to  cost  about  $250,000.  The  work  includes 
the  construction  of  a  dam  30  ft.  high  and  300  ft.  long,  power  station  and 
30  miles  of  transmission  lines.     I.  R.  Packard  is  engineer  in  charge. 

ELDORADO,  ARK.— The  plant  of  the  El  Dorado  Lt.  &  Wtr.  Co.  was 
destroyed  by  fire  recently,  causing  a  loss  of  about  $25,000.  The  com- 
pany will  not  be  able  to  supply  electricity  for  lamps  for  at  least  30  days. 

JONESBORO,  ARK. — The  Business  Men's  Club  has  taken  steps  to- 
ward the  installation  of  an  ornamental  street-lighting  system  in  the  busi- 
ness  district. 

ALAMEDA,  CAL. — Bids  will  be  received  by  F.  E.  Browning,  clerk  of 
the  City  Council,  until  June  18,  for  the  construction  of  lamp-posts,  con- 
duits and  wiring  on  Encinal  Avenue  from  Sherman  Street  to  Park  Street, 
and  on  Central  Avenue  from  Sherman  Street  to  Benton  Street.  Plans 
and  specifications  are  on  file  at  the  office  of  the  clerk. 

BANNING,  CAL. — The  Ccnsol.  Reservoir  &  Pwr.  Co.  expects  to  finisli 
its  canal  from  White  River  to  Banning  Valley  this  summer.  Upon  the 
tonipletion  of  the  irrigation  canal  work  will  begin  on  construction  of  a 
|iower   plant   to   supply   electricity  in   Banning,   Beaumont  and   other  cities. 

I!R.\WLEV,  CAL.- — Preparations  are  being  made  for  the  construction 
nl  an  electric  railway  to  connect  Perris,  El  Centre,  Riverside  and  San 
Bernardino,  and  ultimately  extend  to  the  Gulf  of  California.  The  G.  B. 
Caulin  Co.,  of  Los  Angeles  and  San  Francisco,  will  build  the  line. 

CHICO,  CAL.— The  Northern  El.  Ry.  *Co.  has  applied  to  the  Railroad 
Commission  for  permission  to  issue  $1,100,000  in  bonds,  the  proceeds  to 
be  used  for  the  construction  of  an  electric  railway  from  Marysville 
through  Colusa  to  Meridian  and  to  bridge  tlie  Sacramento  River  in 
Meridian. 

CRESCENT  CITY,  C.'\L. — The  construction  of  a  power  plant  on  the 
I  Smith  River,  near  Crescent  City,  is  contemplated  by  the  Mountain  Pwr. 
<t).     II.  E.  Green  and  E.  M.  Gilbert  are  consulting  engineers. 

KING  CITY,  CAL. — The  State  Railroad  Commission  has  granted  the 
Sierra  &  San  Francisco  Pwr.  Co.  permission  to  purchase  the  property  of 
tlic  King  City  Wtr.,   Lt.  &  Pwr.   Co.,  at  $41,200. 

LOS  .\NGELES,  CAL. — Bids  are  being  received  for  the  city  by  H.  B. 
Icrris  for  the  installation  of  cables  and  conduits  on  Third  Avenue  be- 
tween Pico   Street  and  Country   Club   Drive. 

LOS  .'\NGELES,   CAL. — The   Sycamore   G'avel   Pit  Co.   is  planning  to 
'  Mtiip    its    gravel    pit    and    screening    plant    with    an    electric    power    drag 
ilier.       W.    IT.    .\Ilen,    4500    Pasadena    .\venuc.    Los    Angeles,    is    pro- 
.  t(jr. 

\l()XRO\'l.\,    CAL. — Plans    are   being   considered    by    the    City    Council 
1  .1    the   installation   of    100   tungsten   street   lamps. 
t        OROVILLE,  CAL.— The  Oro  Elec.  Corpn.  has  applied  to  the  State  Rail- 
I    v),T  1   Commission  for  a  certificate  of  public  convenience  and  necessity   for 
erection   of  a  transmission  and  distributing  line   from  its  valley   plants 
San    Francisco    Bay.      The    company    slates    that    it    proposes    to    serve 
lions    of    Plumas,    Butte,    Yuba,    Sutter,    Colusa,    Yolo,    Solano,    Sacra- 
no,    San   Joaquin,   Calaveras,   Contra   Costa   and    .Mameda    Counties.      .\ 
41;  portion   of  the  right-of-way  has  already  been  secured. 
I:TALUMA,    CAL. — The   Petalunia    &    Santa    Rosa    Ry.    Co.    has   taken 
:    the   interest   of   A.    D.   Bowen    in   the    proposed    new   electric    railway 
ir  in  a  point  near  this  city  to  the  Two  Rock  Valley.     The  ranchers  have 
I  laily    subscribed    $25,000   as    a   bonus    for    the   construction    of    the    rail- 
Later  it  will  be  extended  to   Bloomlield  and  Tomales,   then   i)robably 
lie  coast. 
PUEBLO,    CAL.— The    Arkansas    Valley    Ry.,    Lt.    &    Pwr.    Co.    is    ex- 
tending its  transmission  line  from  Concrete  to  a  point  on  Turkey  Creek. 
It   is  proposed   to  tie   the   different   plants   together   and   in   case   of   break- 
down at  one  point  power  can  be  secured  fiom  another. 


SAN  FR.WCISCO,  CAL.— The  San  Jose  Terminal  Ry.  Co.  is  planninK 
to  build  a  combination  steamship-electric  line  between  San  Francisco  ami 
San   Jose,    to   cost   about    $1,300,000. 

SAN  FRANCISCO,  CAL.— The  Oakland,  Antioch  &  Eastern  Ry.  Co. 
has  awarded  the  contract  for  the  construction  of  its  Bay  Point-Sacra- 
mento line  to  J.  G.  White  &  Co.,  New  York,  N.  Y.,  construction  cnri- 
neers.     The  cost  of  tlie  road  is  estimated  at  $3,000,000. 

SAN  FRANCISCO,  CAL.— The  Pacific  Gas  &  El.  Co.  is  planning  a  100- 
mile  extension  to  its  hydroelectric  distributing  system.  It  is  proposed  to 
erect  a  steel-tower  transmission  line  from  the  North  Tower  at  Carquinez 
.Straits  extending  in  a  northerly  direction  to  Nicolaus  in  the  Sacramento 
X'alley.  F.  G.  Baum  is  consulting  engineer,  and  P.  M.  Downing  engineer 
of  operation  and  maintenance. 

S.\N  FRANCISCO,  CAL.— An  appropriation  of  $12,500  for  clearing 
away  the  sites  for  three  dams  in  the  Hetch-Hetchy  and  Lake  Eleanor 
districii  '-  included  in  the  budget  for  the  coming  fiscal  year  by  the 
t'nance  co  r  ittee  of  the  Board  of  Supervisors.  This  money  will  be 
used  alsc  to  make  surveys  of  the  district  to  determine  the  possibility  of 
establishing  a  power  house  to  generate  electricity  for  operating  drills 
for  the  main   work. 

SANTA  BARBAR.\,  CAL.— The  Santa  Barbara  Cousol.  Ry.  Co.  has 
been  granted  a  long-term  franchise  and  will  rehabilitate  and  make  exten- 
sions to  its  system,  involving  an  expenditure  of  about  $200,000. 

SOUTH  PASADENA,  CAL.— The  Home  Tel.  Co.  is  planning  to  install 
a    separate   exchange    for    this   city. 

STOCKTON,  CAL. — Estimates  of  the  cost  of  the  proposed  electrolier 
lighting  system  have  been  submitted  by  Prof.  C.  L.  Cory,  consulting 
engineer,  of  San  Francisco.  The  cost  of  the  underground  conduit  for 
the  system  is  estimated  at  $115,768,  and  for  551  electroliers,  carrying 
five-lamp  clusters,  is  $96,820,  making  the  total  cost  $213,588.  Prof.  Cory 
in  his  report  calls  attention  to  the  inverted  series  luminous  arc-lamp  sys- 
tem, which  if  used  would  require  but  275  lamp-posts,  instead  of  551,  and 
would  cost  but  $60,500. 

COLORADO  SPRINGS,  COL.— Business  men  are  considering  the  ad- 
visability of  organizing  an  electric-light  company,  to  be  capitalized  at 
$1,000,000,  to  compete  with   the   Colorado  Springs   Lt.,   Ht.  &   Pwr.   Co. 

COLORADO  SPRINGS,  COL.— The  management  of  the  Modern 
Woodmen  Sanatorium  has  abandoned  its  plan  of  building  a  power  plant 
and  has  signed  a  contract  with  the  Colorado  Springs  Lt.,  Ht.  &  Pwr.  Co. 
for  electricity.  Work  will  begin  at  once  on  the  erection  of  the  5  miles 
of  high-tension  transmission  line  to  transmit  the  current  from  the  plant 
north  of  the  city  to  the  sanatorium.  A  number  of  transformers  will  be 
installed  at  the  grounds  to  step  down  the  voltage. 

D.\NIELSON,  CONN.— The  stockholders  of  the  Nashawaug  El.  Pwr. 
Co.  have  voted  to  purchase  the  property  of  the  People's  Lt.  &  Pwr.  Co. 
and  consolidate  the  two  companies  under  the  name  of  the  Danielson  & 
Plainfeld  tJas  &  El.  Co.  When  plans  have  been  perfected  all  electrical 
energy  v\ill  he  generated  and  distributed  from  tlie  Plainfield  plant.  The 
local  plant  will  distribute  electricity  consumed  in  this  territory.  A  new 
500-kw  generator,  switchboard,  transformers,  etc.,  will  be  installed  in 
the  Plainfield  plant.  The  stockholders  of  the  People's  Gas  &  Power  Co. 
have  voted  to  increase  its  capital  stock  from  $60,000  to  $80,000. 

EAST  HAMPTON,  CONN.— The  Public  Utilities  Commission  has  or- 
dered the  East  Haddam  El.  Lt.  Co.  to  rebuild  its  plant.  The  commission 
recommends  the  replacement  of  the  present  133-cycle  generator,  all 
transformers  and  oilier  equipment  of  the  133-cycle  type  with  60-cycIc 
two-phase  or  three-phase  equipment,  so  that  the  company  may  supply 
electricity   for   power  as  well  as  for  lamps. 

GUANTANAMO,  CUBA.— Bids  will  be  received  at  the  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington,  D.  C,  until  June  22  for  fur- 
nishing and  installing  a  2S,000-gal.  quadrui)le-effect  sea-water  distilling 
plant,  with  all  its  appurtenances,  in  connection  with  the  central  power 
plant  at  the  naval  station,  (aiantanamo,  Cuba.  H.  R.  Stamford  is  chiei 
of  bureau. 

W.\SniNGTON,  D.  C. — The  contract  for  construction  of  a  power 
house  for  the  House  of  the  Good  Shepherd  has  been  awarded  to  the 
P.  F.  Gormley  Co.,  Washington,  D.  C. 

WASHINGTON,  D.  C— Bids  will  be  received  by  Major  IL  L.  Pettus, 
depot  quartermaster,  U.  S.  A.,  Washington,  D.  C,  until  June  11,  for 
furnishing  350  CF-12  fixtures  in  accordance  with  general  specifications 
No.   5. 

WASIll.Nd'rOX,  1).  C. — Sealed  proposals  will  be  received  by  Captain  R. 
J.  Burt,  disbursing  officer.  Signal  Corps,  U.  S.  .\.,  until  June  10  for 
furnishing  23,000  ft.  10-pair  paper-insulated,  lead-sheathed  cable  and  28,000 
ft.  paper-insulated,  Icad-sheathcd  and  armored  cable. 

WASHINGTON,  D.  C. — The  Commissioners  of  the  District  of  Colum- 
bia have  decided  to  improve  the  lighting  system  around  the  Capitol 
grounds,  at  a  cost  of  about  $7,000.  It  is  i)roposcd  to  replace  the  inclosed 
arc  lamps  and  mantle  gas  lamps  now  in  use  with  100-cp  electric  incan- 
descent  lamps. 

W.\SIIIX(;T{)X,  I).  C— Bids  will  be  received  until  June  18  at  tlie 
I'.nrtnii  of  Supplies  and  .\ccounts.  Navy  Department,  Washington,  D.  C, 
for  furnishing  at  the  navy  yard,  Washington,  the  following  supplies: 
.Schedule  4599 — one  direct-current  electric  locomotive,  one  steam  duplex 
air  compressor,  one  vertical  feed-water  heater,  two  centrifugal  ma- 
chines, etc.  .\pplications  for  proposals  should  designate  the  schedule 
(lesireil   by   number.     T.  J.   Cowie   is  paymaster-general. 
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U  Al(  Illl.A.  ir.A.  riir  Wiuuliiil.i  MlK.  lo.  Iiiis  ioni|.lclc(l  plans  for 
the  cuiisti  iicliuti  iif  a  new  laclory  lo  rrpluct-  the  one  recently  burneil. 
The  |>lan>  inrlndi'  the  iiistanalinn  of  on  electric-li)(ht  plant.  The  com- 
pany pru|io.seN  lo  supply  electricity  to  liRht  the  town. 

BI^VCKSIIKAK.  i;A.— Ai  an  election  to  be  held  June  2S  the  proposi 
lion  to  issue  $10,000  in  honds  for  the  consti  iiction  of  an  rlectii>  liRht 
plant    will    he    Miliinitled    to   a    vote. 

(IKOUtiKTOWN.  ("i.\. — The  town  of  CcoiKclown  is  reported  to  he 
contenipl.'itinK  the  pnrclia>c  uf  the  old  nuuiicipal  clectric-liRht  plant  of 
the  city   of   Kufaula,    which   is   now   building   a   new    plant. 

MAl'ON,  (i.\.--\Vork  will  begin  at  once  on  the  construction  of  the 
plant  of  the  Macon  Cabinet  Works  to  replace  the  one  recently  destroyed 
by  fire.  The  factory  will  be  located  on  the  site  of  the  old  one  and 
will    be   e(|uipped    for   electrical    operation    thro\iKhoul. 

NAMl'.V.  IDAHO.— The  Boise  Interurhan  Kl.  Ky.  Co.  h.n«  awarded 
the  contract  for  the  construction  of  a  substation  and  depot  in  Nampa  to 
Story  S:  Murphy,  of   Hoise. 

CARllDN  CLIFF.  ILL.— The  Village  Hoard  lias  uranlrd  tlir  People's 
Pwr.  Co.,  Moline,  111.,  a  franchise  to  install  and  oiieraic  an  electric- 
light  system  here.  A  contract  was  also  awarded  for  street  liKliting  for  a 
term  of  live  years,  under  which  the  company  is  to  furnish  30  tungsten 
lamps. 

CHICAGO,  ILL. — It  is  reported  that  the  Commonwtaltli  Edison  Co. 
is  planning  to  build  a  large  power  plant  on  the  Calumet  River  to  supply 
electricity  in  connection  with  equipping  the  railroads  entering  Chicago 
from  the  south  for  e'ectrical  operation.  The  plant  is  to  occupy  a  tract 
of  22  acres  on  the  east  side  of  the  river  between  Nir.ety-eighth  and  One 
Hundredth    Streets. 

HAVANA,  ILL. — The  Public  Service  Co.  of  Nortlurn  Illinois  has 
made  arrangements  to  erect  a  new  plant  here. 

LINCOLN,  ILL. — The  Board  of  Local  Improvements  has  decided  to 
install  conduits  for  cluster  lamps  along  Lincoln  Avenue  Boidevard. 

MORRISON,  ILL.— The  property  of  the  Morrison  Gas  &  El.  Co.  has 
been  transferred  to  the  Northern  Illinois  Public  Utilities  Co.  The  new- 
owners  have  secured  the  right-of-way  for  the  high-tension  transmission 
line  from  Sterling  to  Morrison. 

SANDOVAL,  ILL.— The  Centralia  Gas  &  El.  Co.,  Centralia,  has  been 
granted  a   30-year   franchise   in    Sandoval. 

WAUKEO.VN,  ILL. — Preparations  are  being  made  by  the  Public  Serv- 
ice Co.  of  Northern  Illinois  for  the  erection  of  a  large  addition  to  its 
plant  here.     The  addition  to  the  power  house  will  be  50  ft.  x  100  ft. 

.\NGOL.\,  IND. — The  Angola  Lt.  &  Pwr.  Co.  has  taken  over  the 
properties  operated  by  the  Angola  Ry.  &  Pwr.  Co.,  which  has  been  in 
the  hands  of  receivers  for  some  time,  and  which  include  the  electric 
light,  power  and  water  utilities  of  Angola  and  also  a  traction  line  be- 
tween Angola  and  Lake  James  and  Crooked  Lake.  The  new  company 
is  Cfipitalized  at  $94,750  and  will  make  improvements  to  the  system 
and    extend    the    railway. 

t)DON,  IND. — The  local  electric-light  plant,  owned  by  Gastineau  & 
Howett,  of  Odon,  is  reported  to  have  been  purchased  by  Jasper  N. 
Thompson,  of  Linton,  Ind.  Preparations  are  being  made  for  the  erection 
of   a   new   building  and   plant. 

SEYMOUR,  IND. — The  controlling  interest  of  the  Seymour  Mutual 
Tel.  Co.  has  been  purchased  by  T.  P.  Dickinson,  W.  P.  Smith  and  L.  G. 
Griffith,  The  "new  owners  propose  to  improve  the  system  and  extend  the 
lines  throughout  the  country. 

BOONE,  lA. — Arrangements  are  being  made  by  the  Boone  El.  Co. 
for  extending  its  transmission  lines  to  supply  electrical  service  in  Madrid, 
Luther,  Woodward,  Slater,  Ogden,  Bouton,  Ames,  Nevada  and  other 
nearby  communities. 

BURLINGTON,  lA.— The  Burlington  Ry.  &  Lt.  Co.  has  filed  an 
amendment   to   its   charter   increasing   its   capital   stock   to   $2,500,000. 

DAVENPORT,  lA. — Application  has  been  made  to  the  Board  of 
County  Commissioners  by  Joseph  F.  Porter  for  a  20-year  franchise  to 
erect  and  maintain  transmission  lines  for  the  distribution  of  electricity 
for  lamps,   heat  and   motors. 

DOWS,  I-'\. — At  an  election  held  recently  the  citizens  voted  to  grant 
an  electric-light  franchise  to  the  Segar  Engine  Works.  W.  H.  Kummel 
is   town   clerk. 

DUBUQUE,  lA. — The  Union  El.  Co.  has  applied  to  the  City  Council 
for  a  25-year  franchise  for  an  extension  of  the  street-car  line  from 
Rhomberg  Avenue  on  Seventh  Street  into  Eagle  Park.  The  cost  of 
the  extension  is  estimated  at  about  $20,000. 

FAIRVIEW,  lA. — The  Sioux  Valley  Pwr.  Co.  is  planning  to  construct 
a  large  power  plant  here  this  summer.  The  cost  of  the  work  is  estimated 
at  $100,000  and  will  include  a  16-ft.  concrete  dam  on  the  Big  Sioux 
River. 

GLADBROOK,  lA. — J.  P.  Walters,  of  Toledo,  secretary  of  the  Toledo 
El.  Pwr.,  Ry.  &  Lt.  Co.,  has  been  granted  a  franchise  to  operate  an 
electric-light  and  power  plant  here  for  a  period  of  25  years. 

HOPKINTON,  lA. — The  proposition  to  grant  an  electric-light  fran- 
chise to  W.  A.  Milroy  will  soon  be  submitted  to  a  vote. 

MADRID,  lA.— The  Madrid  El.  Lt.  &  Pwr.  Co.  has  been  granted  a 
25-rear  extension  to  its  franchise,  in  return  for  which  the  company 
promises  to  make  extensive  improvements  to  it."-  system.  A.  R.  Wester- 
b)ir^r  is  manager  of  the  company. 


.MARSIIALLTOWN.  lA.-  U  C.  l)ow»  and  John  A,  Reed,  rcprcM  iilmg 
Cedar  I<apid«  capitaliiitB,  have  been  Krantcd  a  franchine  lo  coniitruct  and 
operate  Ras,  electric  anil  street  railway*  KyKteniH  here.  They  will  cxrnisi: 
an  option  on  the  propeity  of  the  .Marshalltnwn  I..t.,  Pwr.  &  Ry.  Co. 

MUSCATINE,  I  A. — The  inHtallatioii  of  an  ornamental  Btrect-lighting 
system  in  the  business  didtrict  ih  under  consideration.  It  in  proposed  to 
install   ornamental   lamp  htandardx,  carryiuR   live  lamp  cliitttcn. 

0.\KL.\NI),  l.\.-— The  inhtallation  of  a  cluslrr  lamp  lighting  system  is 
\indri    consideration. 

Ol^LWEIN,  l.\.--lixten»ivc  improvements  arc  couleinplated  by  the 
Oelwcin    Lt.,    Hi.   &   Pwr.   Co.    to   its   local   Bystem. 

PRESC(JTT,  lA.— The  Lee  El.  Co.,  Clarinda,  has  been  granted  a 
franchise   to   supply    electricity    here. 

WALCOTT,  I  A— The  Tri-City  Lt,  &  I'wi.  (  o.,  Davenport,  la.,  has 
applied  to  the  City  Council  for  a  franchi'-e  to  supply  electricity  in  Wal- 
rott. 

WATERLOO,  lA.— The  Citizens"  (Jas  &  El.  Co.  is  planning  to  erect 
two  substations,  one  to  be  erected  in  this  city  and  the  other  in  East 
Waterloo.     The  cost  of  the  two  buildings  is  estimated  at  about  $10,000. 

I'ORT  S(  OTT,  K.\N. — A  petition  has  been  presented  to  the  (  ity 
Council  by  F.  C.  Louderback  and  I".  1).  .Martin  providing  for  the  estab- 
lishment of  an  electric  plant,  giving  the  city  the  option  to  take  over  the 
plant  at  the  end  of  six,  ten  or  twelve  years.  It  is  proposed  to  organize 
a  company  with  a  capital  stock  of  $20,000,  half  of  which  has  already 
been  subscribed. 

OSAW.ATOMIE,  KAN. — Contracts  for  the  construction  of  the  munici- 
pal electric-light  plant  have  been  awarded  to  Fairbanks,  Morse  &  Co. 
and  to  W.  T.   Osborn   Electrical  Co.,   Kansas  City,  Mo,,   for  $17,900. 

SALINA,  KAN. — Negotiations  have  been  closed  whereby  Guy  P. 
(Jannett,  J.  F.  Springfield  and  Walter  Grundy,  stockholders  of  the  United 
Wtr.,  Gas  &  El.  Co.,  Hutchinson,  liave  purchased  the  property  of  the 
Salina  Lt.,  Pwr.  &  Gas  Co. 

TOPEKA,  KAN.— The  City  Commissioners  have  authorized  H.  P. 
Miller,  commissioner  of  light,  to  engage  an  electrical  engineer  to  assist 
the  city  engineer  and  superintendent  of  'the  electric-light  plant  to  prepare 
plans   for   extension   of   the   ornamental   lighting   system. 

\'.\LLEY  F.'^LLS,  KAN. — The  local  electric  plant  has  been  purchased 
by  W.  A.  Spencer,  of  Holton.  Improvements  will  be  made  to  the  plant, 
including  the  installation  of  a  new  boiler  and  generator.  It  is  also 
proposed  to  establish  a  day  service. 

WILLI.AMSBURG,  KAN. — At  an  election  held  recently  the  citizens 
voted  to  issue  $5,000  in  bonds  for  the  installation  of  water  and  light 
plants. 

CADIZ,  KY. — Plans  are  being  prepared  by  Alexander  Brothers,  Cadiz, 
who  have  a  franchise  to  install  an  electric-light  system  here,  to  install  a 
plant  in  connection  with  an  ice  factory  which  they  are  now  building. 

CADIZ,  KY. — .Arrangements  are  being  made  by  A.  P.  White  &  Co., 
Cadiz,  who  are  constructing  a  large  flour  mill,  with  L.  S.  Ragsdale  for 
the  installation  of  an  electric-light  system.  Energy  for  operating  the  sys- 
stem  will  be  supplied  from  the  power  plant  of  the  flour  mill. 

GREENSBURG,  KY.— The  Moss  Milling  Co.  has  been  granted  a  fran- 
chise to  operate  an  electric-light  system  here. 

LOUISVILLE,  KY.— The  property  of  the  George  G.  Fetter  Ltg. 
Htg.  Co.,  Louisville,  has  been  purchased  by  H.  M.  Byllesby  &  Co.,  Chi- 
cago, 111.  It  is  understood  that  the  plant,  located  at  Bullitt  and  Water 
Streets,  will  be  kept  in  operation.  The  small  electric-lighting  plant 
operated  by  Pike  Campbell  in  the  business  district  has  been  purchased 
by   the   Byllesby   company  for   $50,000. 

MOUNT  STERLING,  KY.— The  Mount  Sterling  Wtr.,  Lt.  &  Ice  Co. 
is    planning   extensions   to   its    water    and   light    systems. 

ROCKLAND,  MAINE.— The  Central  Maine  Pwr.  Co.  has  entered  into 
a  contract  with  the  Rockland,  Thomaston  &  Camden  St.  Ry.  Co. 
supply  electricity  to  the  railway  company  to  operate  its  railways  and 
for  lamps,  heat  and  motors  for  a  period  of  20  years.  The  new  trans- 
mission line  will  begin  at  Waterville  and  extend  to  Cooper's  Mills  in 
Windsor,  whfc.e  it  will  be  joined  by  a  similar  line  from  Augusta.  From 
Cooper's  Mills  a  single  high-tension  line  will  carry  the  power  to  Rock- 
land. 

VEAZIE,  MAINE.— The  Bangor  Pwr.  Co.,  Bangor,  is  planning  to 
complete  its  hydroelectric  development  at  \'eazie  and  will  construct  a 
reinforced  dam  750  ft.  long,  developing  about  33,000  hp.  The  company 
is  a  subsidiary  of  the  Bangor  Ry.  &  El.  Co.,  which  operates  65  miles 
of  traction  line  and  supplies  electricity  for  lamps  and  motors  in  Bangor, 
Ellsworth,   Mount  Desert  and  several   other  towns. 

BALTIMORE,  MD. — Application  has  been  made  to  the  City  Council 
by  William  J.  Martin  for  a  franchise  to  supply  electricity  for  lamps  and 
motors  in  Baltimore  for  a  period  of  25  years. 

BALTIMORE,  MD. — Sealed  proposals  will  be  received  at  the  office 
of  the  supervising  architect.  Treasury  Department,  Washington,  D.  C, 
until  June  17,  for  two  new  engines,  generators,  etc.,  for  the  United  States 
post  office  and  court  house,  Baltimore,  Md.,  in  accordance  with  specifi- 
cations and  drawings,  copies  of  which  may  be  obtained  at  the  above 
office.     James   Knox   Taylor   is   supervising   architect. 

BOSTON,  MASS. — Governor  Foss  has  signed  the  bill  authorizing  the 
Boston  &  Providence  R.  R.  Corpn.  to  issue  $8,000,000  in  bonds  for  the 
purpose    of    equipping    its    main    line    for    electrical    operation,    eliminatinj 
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grade  crossings  and  for  additional  Hacks.  The  railroad  is  leased  to  the 
New   York,   New   Haven  &   Hartford   R.    K.   Co. 

CHICOPEE,  MASS.— The  Amherst  Pwr.  Co.  has  been  granted  an  en- 
trance into  this  city.  The  company  will  erect  a  double  steel-tower  trans- 
mission line  from  Turner's  Falls  to  .\mherst  this  summer  and  will  also 
build  a  large  substation  with  garage  in  Chicopee. 

NEW  BEDFORD,  MASS.— Plans  have  been  prepared  by  Westing- 
house,  Church,  Kerr  &  Co,,  New  York,  N.  Y.,  for  the  erection  of  a 
new  electric  distributing  station  for  the  New  Bedford  Gas  &  El.  Lt. 
Co.,  to  be  erected  at  Spring  and  Fourth  Streets.  The  proposed  building 
will  be  100  ft.  X  150  ft.,  brick  and  steel  construction,  and  will  cost 
about   $75,000. 

PRINCETON,  MASS. — A  special  town  meeting  will  soon  be  called 
to  vote  on  the  proposition  to  install  a  municipal  electric-light  plant  to 
furnish  electricity  to  light  the  villages  of  Princeton,  East  Princeton  and 
Bucks. 

WILLIAMSBURG,  MASS.— The  Selectmen  have  granted  the  North- 
ampton El.   Ltg.   Co.   a  franchise  in  Williamsburg. 

RARRYTOWN,  MICH.— The  dam  of  the  Barrytowu  Kl.  Lt.  &  Pwr. 
Co.   was   recently  carried  away   by   the  flood. 

IRON  MOUNTAIN,  MICH.— The  Peninsula  Pwr.  Co.,  which  is  de- 
veloping a  water-power  at  the  Twin  Falls  of  the  Menominee  River,  near 
Iron  Mountain,  has  started  to  furnish  electricity  to  the  mines  in  the 
Iron  River  district.  Pending  the  completion  of  the  large  hydroelectric 
plant  on  the  river  and  the  erection  of  40  miles  of  transmission  lines  to 
the  western  end  of  the  Menominee  district,  the  Iron  River  subdivision 
is  served  by  a  steam  plant,  which  afterward  will  be  retained  for  use  in 
emergencies. 

ISHPEMING,  MICH.— Plans  have  been  adopted  by  the  City  Council 
for  improving  the  street-lighting  system  and  the  erection  of  22  orna- 
mental lamp  standards,  carrying  five-lamp  clusters,  on  Main  Street. 
Under  the  new  contract  some  of  the  arc  lamps  now  in  use  will  be  re- 
placed with  100-watt  Mazda  lamps.  The  Marquette  County  Gas  &  El. 
Co.    furnishes   the   street-lighting   service. 

OLIVET,  MICH. — At  a  special  election  held  recently  the  proposition 
to  grant  the  Commonwealth  Pwr.  Co.  a  franchise  was  carried.  Work 
will  start  at  once  on  the  erection  of  a  transmission  line  from  Charlotte 
to  Olivet.  Work  has  already  begun  on  the  large  towers  from  Battle 
Creek  to  Charlotte.  When  the  lines  are  completed  the  farmers  along 
the  lines  will  also  be  supplied  with  electricity. 

WYOMING,  MICH. — .Another  special  election  will  soon  be  held  in 
Wyoming  Township  to  vote  on  the  proposition  to  grant  the  Grand 
Rapids-Muskegon  Pwr.  Co.  a  franchise  to  supply  electricity  here.  Wyominij 
has   not   a   post   office. 

DULUTH,  MINN. — Extensive  improvements  are  contemplated  by  the 
Zenith  Tel.  Co.,  including  the  construction  of  a  new  exchange  building 
and  extension  of  the  system  to  the  Lakeside  district.  The  cost  of  the 
work  is  estimated  at  $178,000. 

ELY,  MINN. — Citizens  residing  in  the  Zenith  location  have  presented 
a  petition  to  the  City  Council  asking  that  the  municipal  electric-light 
service  be   extended   to  that   section   of   the  city. 

LAKEFIELD,  MINN.— Bids  will  be  received  by  R.  J.  Hill,  city  clerk, 
until  June  11  for  one  direct-current  generator,  three-wire,  compound- 
wound,  and  one  direct-current  generator,  two-wire,  compound-wound,  250 
volts. 

LESUEUR  CENTER,  MINN.— The  Village  Council  has  granted 
James  P.  Porteus  a  franchise  to  erect  and  maintain  an  electric-light 
plant   here. 

McINTOSH,  MINN. — Steps  have  been  taken  by  the  business  men  to 
install  an  ornamental  street-lighting  system  in  the  business  district. 
Julius    Halvorson    is   at    the    head    of   the    movement. 

MINNEAPOLIS,  MINN.— The  Consumers'  Pwr.  Co.  has  filed  amend- 
ments to  its  charter  increasing  its  capital  stock  from  $10,000,000  to  $17,- 
500,000  and  removing  its  headquarters  to   Minneapolis. 

MOORHE.AD,  MINN. — The  City  Council  is  considering  the  question 
of  extending  the  water  and  light  systems  to  Swede  Town,  on  the  out- 
skirts  of   tbe   city   limits. 

RUSHMORE,  MINN.— The  Fulda  Tel.  Co.  has  purchased  the  prop- 
erty of  the  Farmers'  Mutual  Tel.  Co.  .\bout  $10,000  will  be  expended 
for   improvements  to  the  system   by   the   new   owners. 

VIRGINIA,  MINN.— The  power  station  of  the  Mesaba  El.  Ry.  Co.  will 
be  located  on  the  property  of  the  Virginia  &  Rainy  Lake  Co.,  across 
Silver  Lake  from  the  end  of  Chestnut  Street.  Work  will  soon  begin  on 
construction  of  plant. 

BETHANY,  MO. — At  an  election  held  May  28  the  proposition  to  issue 
$25,000  in  bonds  for  the  erection  of  a  new  municipal  electric-light  and 
water  plant  was  carried.     J.  B.  McClure  is  city  clerk. 

CR.AIG,  MO. — It  is  reported  that  arrangements  are  being  made  to  con- 
solidate the  Craig  and  Mound  City  electric  plants  in  order  to  secure 
electricity  to  operate  the  two  new  grain  elevators  and  flouring  mills  being 
erected   here. 

KANSAS  CITY,  MO.— The  Kansas  City,  Clay  County  &  St.  Joseph 
Ry.  Co.  will  award  contracts  at  once  for  the  erection  of  three  sub- 
jstations,  two  of  which  will  be  located  on  the  St.  Joseph  branch,  one  12 
miles  from  Kansas  City  and  the  other  at  Willowbrook;  the  third  will  be 
erected  on  the   Excelsior   Springs  line,  about  4  miles  east  of  Liberty. 


ST.  JOSEPH,  .MO.— The  St.  Joseph  St.  Ry.,  Lt.,  Ht.  &  Pwr.  Co.  is 
planning  to  make  extensive  additions  and  improvements  to  its  power 
plant  on  Felix  Street,  to  cost  about  $100,000.  The  work  will  include 
the  installation  of  a  4000-hp  horizontal  turbine  generator  and  two  new 
boilers.     .\n   addition    will    also   be   built    to   the   power    house. 

ST.  LOUIS,  MO.— The  Lt.  &  Devel.  Co.  of  St.  Louis  has  increased 
its  capital  stock  to  $1,000,000.  W.  A.  Smith,  Wright  Building,  St.  Louis, 
is   vice-president. 

MILES  CITY,  MONT.— The  Council  has  voted  to  engage  an  electrical 
engineer  to  make  an  appraisal  of  the  municipal  electric-light  plant  with 
a  view  of  selling  it  to  the  Lower  Yellowstone  Pwr.  Co. 

NORFOLK,  NEB.— The  Norfolk  Lt.  &  Pwr.  Co.  is  contemplating  erect- 
ing a   high-tension   transmission   line    from    Norfolk   to   Tilden. 

PORTS.MOUTH,  N.  H.— The  Rockingham  County  Lt.  &  Power  Co. 
is  extending  its  transmission  lines  from  Little  Boar's  Head  to  the  North 
Hampton  railroad  station  and  from  the  Cable  Road  at  Jcnness  Beach 
to  Rye  Center. 

FORT  HANCOCK,  N.  J.— Sealed  proposals  will  be  received  at  the 
office  of  the  quartermaster.  Fort  Hancock,  N.  J.,  until  June  IS,  for  in- 
stalling an  electric-lighting  system  and  apparatus  in  power  plant.  Fur- 
ther   information    furnished    on    application    to    above    office. 

.\RTESI.A,  N.  M.— The  property  of  the  Artesia  El.  Lt.  &  Pwr.  Co. 
has  been  purchased  by  John  C.  Keyes,  of  Oklahoma  City,  Okla.  The 
new  owner  proposes  to  enlarge  the  plant  and  erect  transmission  lines 
into   the   farming   districts   in  this   section. 

.VLEXANDRI.A  BAY,  N.  Y.— The  village  officials  have  granted  a  50- 
year  franchise  to  Ozro  Phillips,  Lowville,  and  George  Phillips,  Phila- 
delphia, to  erect  transmission  lines  for  distribution  of  electricity  in  and 
through  this  village. 

LOCK  BERLIN,  N.  Y. — The  residents  of  this  village  are  circulating 
a  petition  for  presentation  to  the  Town  Board  of  Galen  asking  that  a 
lighting  district  be  formed.  If  granted,  application  will  be  made  to  ihe 
Rochester,  Syracuse  &  Eastern  R.  R.  Co.  to  supply  electricity  for  light- 
ing the  streets  and  residences. 

NEW  YORK,  N.  Y.— Sealed  bids  will  be  received  by  C.  K.  J.  Snyder. 
superintendent  of  school  buildings.  Department  of  Education,  Park  Ave- 
nue and  Fifty-ninth  Street,  New  York,  N.  Y.,  until  June  17,  for  altera- 
tions and  additions  to  the  electric  equipment  in  Public  Schools  1,  19,  25, 
36  and  106  and  Truant  School,  Borough  of  Manhattan.  Blank  forms, 
plans  and  specifications  may  be  obtained  at  the  office  of  the  superintendent. 

NEW  YORK,  X.  v.— The  Public  Service  Commission  has  authorized 
the  New  York  Tel.  Co.  to  issue  $5,000,000  in  bonds,  the  proceeds  to 
be  used  for  proposed  improvements,  including  the  completion  of  the 
Seneca  and  Tupper  central  office  building  in  Buffalo  and  the  West 
Thirty-seventh  Street  central  building  in  this  city.  The  company  is  con- 
templating an  issue  of  $25,000,000  in  bonds,  the  proceeds  of  $20,000,000 
to  be  used  for  the  purchase  of  Bell  telephone  plants  and  property  located 
in  Virginia  and  West  Virginia  and  for  construction  of  and  improve- 
ments  to   the   system    outside  of   New   York   State. 

NIAG.\R.\  F.\LLS,  N.  Y.— .Application  has  been  made  to  the  Public 
Service  Commission  by  the  Niagara  Falls  Pwr.  Co.  for  permission  to 
issue  $3,567,000  in  bonds  or  stock,  the  proceeds  to  be  used  for  im- 
provements to  its  system,  including  construction  projects  of  the  Canadian 
Niagara   Pwr.   Co. 

ONT.\RIO,  X.  Y. —  Preparations  are  being  made  by  the  Sodus  Gas 
&  El.  Lt.  Co.  to  light  the  streets  of  the  village.  It  is  proposed  to  use 
32-cp   incandescent   lamps. 

RIVERHEAD,  N.  Y.— The  Riverhead  El.  Lt.  Co.  has  sold  its  West- 
hampton  Beach  system,  including  franchises,  poles,  wires,  etc.,  to  the 
Soutliampton  Lt.  Co.  The  Southampton  company  will  soon  begin  opera- 
tions in  Good  (Ground  and  is  now  operating  in  Speonk  and  Eastport.  It 
proposes  to  supply  electricity  to  all  the  territory  from  Water  Mill  to 
Eastport.  It  is  understood  that  the  company  will  establish  a  substation 
in   Good   Ground. 

SPENCERPORT,  N.  Y.— The  Ogden  Town  Board  has  granted  the 
Rochester  Ry.  &  Lt.  Co.  a  franchise  to  supply  electricity  for  lamps,  heat 
and  motors  in  the  town  of  Ogden.  The  proposed  line  will  extend  up 
the  Ridge  Road  to  Spencerport,  from  this  village  into  Ogden  and  thence 
to    .\dams    Basin. 

WATERTOWN,  X.  Y.— The  Watcrtown  Lt.  &  Pwr.  Co.  is  preparing 
plans  for  extensive  improvements  to  its  hydroelectric  plant  on  Black 
River. 

WOLCOTT,  N.  Y.— Sealed  bids  will  be  received  by  the  Board  of  Trus- 
tees of  the  village  of  Wolcott  until  June  19  for  construction  of  about  6 
miles  of  cast-iron  mains,  standpipe,  small  reservoir,  pump-house,  two  elec- 
tric-driven power  pumps  and  other  accessories.  L.  W.  Knapp  is  village 
clerk.     Plans  and  specifications  may  be  seen  at  the  office  of  the  board. 

YONKERS,  N.  Y. — The  Merchants'  .Association  has  decided  to  erect 
180  ornamental  lamp  standards,  carrying  five-lamp  clusters,  in  the  busi- 
ness district. 

SOUTHPORT,  N.  C— The  Southport  Lt.  &  Pwr.  Co.  is  planning  to 
build  an  electric-light  plant  here.  The  power  house  will  be  35  ft.  x  67  ft. 
The  company  is  capitalized  at  $50,000.  H.  P.  O'Hagan  is  secretary  and 
manager. 

NORTHWOOD.  N.  D.— The  citizens  have  voted  to  issue  bonds  for 
the  installation  of  an  electric-light  system.  The  plant  will  cost  about 
$S,000. 
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I'INl  INN  ATI,  Olllo.—Tlic  Ciiy  (  oiincil  linn  ado|>lc<l  llie  rceom 
iiiL-iiilulion  of  the  coiiiinilirr  on  IJKlit  llint  the  Madinonvillr  lislit  pinnt 
l>e  conliniird  in  oprrutinn  an  a  iiitinicipal  |ilniu  for  llic  imrposc  of  supply- 
ing electricity  for  lamps  niul  niotorK  for  coinnirrcinl  purpoNcn,  an  on 
cxperinirnt  in  nuinicipal  ownrmhip,  Tlir  Ihiion  (las  &  Kl.  (.'o.  i»  to 
furnish  the  »trcct-liRhtinK  service  in  MadiKonvillc,  in  nccordancr  with 
the   city   blanket   contract   and    annexation    aKreemcnt. 

fl.lAT.LANII,  (lino.  Ihr  Lake  Shore  Kl.  Ry.  Co.  is  com.  inplaliiiK 
the   installation   of   new   ef|uipnient    in   its  power    plain. 

CI.KVEI.ANl),  OHIO.— I'hief  Knginccr  Mallard  of  the  iiuiiiiiipa!  dec 
trie-light  plant  has  been  antlioiizeil  to  pre|)arc  plans  an<l  specifications 
for  the  electrical  equipment  to  he  installed  in  the  old  Division  pumping 
station,   to  cort  approximately   $.15,000. 

COI.UMHU.S,  OHIO.— Hids  win  be  received  by  .S.  A.  Kiniuar,  direc- 
tor of  public  service,  until  June  11  for  furnishing  material  for  connecting 
the  cluster  lighting  system   to  the  municipal  cicctric-light  plant. 

COI.r.MltrS.  tllllO.-  nids  win  be  received  by  S.  A.  Kinncar,  director 
of  public  service,  Co'uinbus,  Ohio,  until  June  11,  for  furnishing  ma- 
terial and  connecting  the  cluster-lighting  system  to  the  nuinicipal  electric- 
light  plant  as  follows:  (1)  26,200  ft.  No.  0  triple-braid  W.  I',  stranded 
wire:  (2)  20,800  ft.  No.  6  triple-braid  W.  P.  solid  wire;  (3)  3200  ft. 
No.  0  lead-inc'osed  duplex  cable;  (4)  510  ft.  No.  1  lead-inclosed  duplex 
cable:  (5)  1250  ft.  No.  2  lead-incIoscd  duplex  cable;  (6)  1810  ft.  No.  4 
lead-inclosed  duplex  cable;  (7)  1150  ft.  No.  6  lead-inclosed  duplex  cable; 
(9)  70  ft.  No.  0  four  conductor  lead-inclosed  cable;  (10)  6060  ft.  No. 
10  dup'ex  steel-taped  cable — all  for  2500-volt  insulation;  (8)  300  ft. 
No.  0  R.  C.  D.  B.  cable.  600-volt  insulation;  (11)  two  23kva  feeder 
regulators,  including  compensators;  (12)  21  manholes,  complete  with 
drains  installed;  (13)  12  outdoor  type  lightning  arresters;  (14)  7280  ft. 
3-in.  conduit,  installed;  (15)  30  one-lamp  standards,  including  fixtures 
and   globes. 

DEFIANCE,  OHIO.— The  Auglaize  Pwr.  Co.  has  purchased  the  old 
Hoover  <lain  site,  near  Cloverdale,  just  above  the  mouth  of  the  Rlanchard 
River,  where  it  proposes  to  erect  another  hydroelectric  power  plant,  cajiable 
of  developing  2500  kw.  The  dam  will  be  25  ft.  high  and  300  ft.  long. 
The  contract  for  construction  of  dam  has  been  awarded  to  the  -Ambursen 
Hydraulic   Constr.   Co.,   Boston,   Mass. 

PORT  CLINTON,  OHIO.— The  American  Gypsum  Co.  has  engaged 
W.  S.  I'erguson  Co.,  Cleveland,  engineers,  to  prepare  plans  for  the 
^instruction  of  a  power  plant  here,  to  cost  about  $50,000. 

SALEM,  OHIO.— Sealed  bids  will  be  received  by  D.  H.  Rumnul, 
director  of  public  service,  Salem,  Ohio,  until  June  26,  for  furnishing 
material  and  installing  an  electric-light  distributing  system  for  the.  city 
of  Sa'eni.  Plans  and  specifications  may  be  seen  at  the  above  ofiice  and 
also  at   the   ofiice   of  the   Bailey  Engineering  Co.,   Alliance,   Ohio. 

STRUTHERS,  OHIO.— The  Consol.  Gas  &  El.  Co.,  Youngstown,  has 
applied  to  the  Council  for  a  franchise  to  erect  a  transmission  line  through 
this    village. 

VOUXGSTOWN,  OHIO. — Work  has  begun  on  the  construction  of  a 
large  department  store  for  the  G.  M.  McKelvey  Co.  A  large  electric 
plant  and  a  steam-heating  and  ventilating  system  will  be  installed  in  the 
sub-basements. 

ZANESVILLE,  OHIO.— The  City  Council  has  authorized  the  Public 
Service  Director  to  employ  an  engineer  to  i>rei>aie  plans  and  specification^ 
for  a  new  pumping  station  and  power  plant  and  driving  wells  for  sup- 
plying the  city  with   water. 

LAWTON,  OKI.A. — The  Lawton  Ry.  &  I.tg.  Co.  has  been  granted  a 
franchise  to  construct  and  operate  an  electric-light  and  power  plant  and 
street  railway  system  here.  The  company  has  recent'y  acquired  the 
property  of  the  Comanche  Lt.  &  Pwr.  Co.  for  a  consideration  of  $125,000 
and  the  holdings  of  the  defunct  Lawton  &  Fort  Sill  EI.  Ry.  Co.  for 
$25,000.  The  company  proposes  to  construct  an  interurban  electric  rail- 
way between  Lawton  and  Fort  Sill.  L.  E.  Fisher,  of  St.  Louis,  Mo.,  and 
L.   R.    Stephens,   McAlester,   are  principal  owners. 

OKL.MIOMA  CITY,  OKLA.— Proposals  will  be  received  at  the  office 
of  the  supervising  architect,  Treasury  Department,  Washington,  D.  C, 
until  June  18,  for  an  electric  passenger  elevator  for  the  United  States 
Post  Office,  Oklahoma  City,  in  accordance  with  drawings  and  specifica- 
tions, copies  of  which  may  be  obtained  at  the  above  office.  James  Knox 
Taylor  is  supervising  architect. 

MILWAUKEE,  ORE. — The  City  Council  has  granted  the  Southern 
Pacific  Co.  a  franchise  to  construct  an  electric  railway,  telephone  and 
telegraph   lines    through    the   city. 

PORTLAND,  ORE.— The  Northwestern  EI.  Co.,  which  has  applied  to 
the  City  Council  for  a  franchise  to  supply  electricity  for  lamps  and  mo- 
tors here,  has  begun  work  on  the  construction  of  a  large  hydroelectric 
power  development  on  the  White  Salmon  River,  near  Husum,  Wash.  Work 
will  begin  on  the  erection  of  the  transmission  lines  from  the  dam  and  the 
distributing  system  in  Portland  upon  favorable  action  on  its  application 
for  franchise.  The  proposed  dam  will  be  150  ft.  high  and  will  cost  about 
$500,000.  The  contract  for  construction  of  the  dam  has  been  awarded  to 
the  Stone  &  Webster  Engineering  Corpn.,  Boston,  Mass.,  and  that  for  the 
electrical  machinery  and  equipment  to  the  General  El.  Co.  Franchises  will 
be  applied  for  in  other  cities  and  towns  in  this  section.  Herbert  Fleisch- 
hacker,  San  Francisco,  Cal.,  is  vice-president  of  the  company. 

STAYTON,  ORE.— The  City  Council  has  granted  a  franchise  to  J.  F. 
Mounce   to   build   an    electric   railway    on    three   streets   in    this   city.      The 


proposti-d   railway   will   txund   from   SaUiii   to   Slaylon,   a   dintancc  of   abn  u 
15   niilrit. 

CONNKr.LSVILI.E,  PA.-  -The  main  power  liouac  of  the  West  P.i.u 
Trac.  Co.  will  soon  be  increancd  from  42,000  hp  to  55,000  hp.  1  hi-. 
coinpaiiy  MUpjilieh  electricity  for  lanijut  and  molnrs  in  110  cities  and  towns 
in  the  Pittsburgh  district  within  a  radiuK  of  from  30  to  60  miles  of  that 
city.  'Jhc  company  also  operates  the  Birecl-railway  sydtem  in  llii»  di^ 
trict,   consisting  of  209  miles   of  track. 

HAMIU'RG,  P.\.— The  IlamburK  Kl.  It.  &  Pwr.  Co.  is  extending  |I^ 
II ail!. mission  lines  to  Shocmakcrsville  to  supply  electricity  in  that  town 
Electrical   service   will   also  be  supplied  to   residents  living  along  the   line 

H.\Ul<I.Sp.l!R(;,  PA. — Mayor  Royal  has  signed  the  ordinance  permit- 
ting the  merger  of  the  Harrisburg  T.t.,  lit.  &  Pwr.  Co.  and  the  Paxtan« 
Kl.    Co.,    Harrisburg. 

II.XRRISliURG,  P.A.  —  The  Council  has  awarded  the  contract  for  street 
ligliling  and  for  furnishing  power  for  the  police  and  fire-alarm  systems 
to  the   Harrisburg  Lt.,  Ht.   &   Pwr.   Co.    for  a  period  of  five  years. 

IL\RRISP.URG,  PA.— Three  of  the  recently  chartered  electric  com- 
panies in  Bucks  County  have  filed  notices  of  increase  of  capital  stock. 
The  Morrisville  company  has  increased  from  $5,000  to  $150,000,  the 
township  of  Bristol  company  from  $5,000  to  $10,000  and  the  township 
of  Lower   Makefield  company  from  $5,000  to  $100,000. 

PHILADELPHIA,  PA.— Sealed  proposals  will  be  received  at  the 
Philadelphia  Depot  Quartermaster's  Department,  Twenty-sixth  Street  and 
Gray's  Ferry  Road,  Philadelphia,  Pa.,  until  June  15,  for  remodeling  the 
electric  light  and  power  plant  and  installing  boilers.  Blank  proposals 
and  further  information  will  be  furnished  upon  application  to  this  office. 
Lieut. -Col.    Chauncey   B.    Baker   is   constructing  quartermaster. 

PITTSBURGH,  PA.— The  capital  stock  of  the  American  Water  Works 
&•  Guarantee  Co.  has  been  increased  from  $10,000,000  to  $20,000,000. 
The  proceeds  will  be  used  to  provide  funds  to  finance  important  exten- 
sions to  its  property,  among  them  being  the  construction  of  a  large  hydro- 
electric   power    plant    on    the    Cheat    River. 

PITTSBURGH,  P.A. — The  contract  for  the  installation  of  a  new 
strect-lightiiig  system  on  Federal  Street,  North  Side,  has  been  awarded  to 
the  Westinghouse  El.  &  Mfg.  Co.,  for  $6,997.  The  company  will  fur- 
nish 90  ornamental  lamp  standards,  95  3000-cp  flaming  carbon  arc  lamps 
and    necessary   switchboards,    transformers,    wires,    etc. 

PITTSBURGH,  PA. — Sealed  proposals  will  be  received  at  the  office 
of  the  supervising  architect.  Treasury  Department,  Washington,  D.  C., 
until  June  17  for  three  new  engines  and  generators  for  the  United 
.States  court  house  and  post  office  building,  Pittsburgh,  Pa.  Plans  and 
specifications  may  be  obtained  at  the  above  office.  James  Knox  Taylor  is 
supervising  architect. 

PITTSBURGH,  PA.— Proposals  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C,  until 
June  24  for  the  installation  of  a  conduit  and  .wiring  system  and  lighting 
lixtures  in  the  United  States  court  house  and  post  office,  Pittsburgh,  Pa., 
in  accordance  with  drawings  and  specifications,  copies  of  which  may  be 
obtained  at  the  above  office  or  at  the  office  of  tlie  custodian,  Pittsburgh. 
Tames  Kno^  Taylor  is  supervising  architect. 

SHARON,  PA. — The  proposition  to  issue  $85,000  in  bonds  for  the  in- 
etallation  of  a  municipal  electric-light  plant  was  carried  at  an  election 
lield  May  28. 

S.\N  JL'.\N,  P.  R. — Proposals  will  be  received  at  the  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington,  D.  C,  until  June  22,  for 
the  construction  of  two  steel  towers  at  the  Naval  Radio  Station,  San 
Juan,  P.  R.  Plans  and  specifications  may  be  obtained  on  application  t^ 
the   bureau.     H.   R.    Stanford  is  chief  of  bureau. 

WARREN,  R.  I. — Improvements  are  contemplated  by  the  Cutler  Mills 
Corporation,  including  the  erection  of  a  new  power  plant.  Upon  com- 
pletion of  the  new  building  three  new  boilers  will  be  installed.  John  H. 
I'stes   is   president. 

DECHERD,  TENN.— Plans  are  being  considered  by  the  Dechei  d  MiH 
Co.  for  the  installation  of  an  electric-light  plant.  Natural  gas  will  be 
used  as   fuel.     C.    E.    Murray  is  engineer  in   charge. 

GLEASON,  TENN. — Surveys  are  being  made  of  the  Jones  mill  prop- 
erty with  a  view  to  utilizing  the  water-power  to  generate  electricity  for 
lamps  in  Gleason  and  Dresden.  It  is  reported  that  a  movement  is  on 
foot  to  build  an  electric  railway  from  Fulton,  Ky.,  to  Paris,  Tenn.,  and 
from  Gleason  to  Greenfield  and  Dyersburg. 

MORRISTOWN,  TENN.— Plans  are  being  considered  by  the  Com- 
mercial Club  of  Morristown  for  the  establishment  of  a  hydroelectric  plant 
on   o»e   of  the   rivers  in  this  section. 

FOWLERTOWN,  TEX.— Investigations  are  being  made  by  G.  W. 
.Scheuling,  of  McMinnville,  Tenn.,  and  associates  for  the  installation  of 
an   electric-light  plant,  ice  factory  and  water-works  system. 

GARRETSON,  TEX. — A  special  election  has  been  called  for  the  pur- 
pose of  submitting  the  proposition  to  issue  $6,000  in  bonds  for  the  in- 
stallation of  an   electric-light  plant  to  a  vote. 

HOUSTON,  TEX.— The  Great  Houston  Suburban  Corpn.  is  planning 
to  install  an  electric-light  plant  in  the  Park  Place  addition,  work  on 
which   will   soon  begin.      C.  J.   McCarty  is  prefident. 

KERRVILLE,  TEX.— The  Kerrville  electric  light  and  ice  plant  has 
b^en   inirchased   bv  Thomas  Holdsworth   for   $27,500. 
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MADISOXVILLE,  TKX. — The  taxpayers  are  circulating  a  petition  ask- 
ing the  City  Council  to  call  an  election  to  submit  the  proposition  to  issue 
$20,000  in  bonds  for  the  installation  of  an  electric-light  plant  and  water- 
works system   to   the  voters. 

SAN  ANTONIO,  TEX.— The  San  Antonio  Trac.  Co.  is  planning  to 
install  a  3000-kw  generator  and  necessary  transformers  and  other  ma- 
chinery  in   station    B   of   its   power   plant   here. 

OGDEN,  UTAH. — In  order  to  increase  the  efficiency  of  the  pioneer 
plant  of  the  Utah  Lt.  &  Ry.  Co.  the  power  dam  will  be  raised  in  the 
Ogden  Canyon  4  ft.  above  its  present  level.  This  additional  fall  of 
water  will  practically  double  the  output  of  the  i)lant.  New  machinery 
will  be  installed  during  the  summer. 

OLYMPIA,  WASH. — The  contract  for  the  electrical  work  on  the 
Temple  of  Justice  has  been  awarded  to  Evans-Dickson  Co.,  Tacoma,  Wash. 

SEATTLE,  W.ASII. — The  Council  is  securing  data  for  the  installation 
of  a  municipal  telephone  system.  .\.  I..  Valentine,  superintendent  of 
city  utilities,  is  in   charge  of   the  work. 

SPOKANE,  WASH.— The  International  Pwr.  &  Mfg.  Co.  is  prep:irin„' 
to  begin  work  on  the  construction  of  a  large  hydroelectric  power  plant 
on  the  Pend  Oreille  River  in  the  northeastern  part  of  Washington.  The 
proposed  plant  will   ultimately  develop  100,000   hp. 

TONO,  WASH. — Work  has  been  started  on  the  proposed  electric 
power  plant  of  the  Washington  Union   Coal  Co.   in  Tono. 

MINERAL  POINT,  WIS.— The  Mineral  Point  Public  Service  Co.  is 
extending  its  main  transmission  line  from  Linden  to  the  Highland  Camp. 
.\  line  is  also  being  erected  from  Mineral  Point  to  Rewey,  Livingston, 
Montfort  and  Highland,  and  the  circuit  will  be  completed  by  including 
Cobb  and  Edmund. 

OAKFIELD,  WI.^.— W.  K.  liristol,  of  the  Oakfield  Lt.  &  Pwr.  Co.,  is 
asking  for  bids  for  a  complete  light  and  power  plant,  including  power 
house,  a  2S-hp  to  30-hp  oil  engine,  a  20-kw  generator,  a  3-kw  balancer 
set,  switchboard  complete  and  a  storage  battery.  C.  S.  Thompson,  Osh- 
kosh.  Wis.,  is  engineer. 

BASSANO,  ALT.\.,  CAN. — The  time  for  receiving  tenders  for  fur- 
nishing electric  generating  machinery  for  the  Bassano  El.  Pwr.  &  Trac. 
Co.  has  been  extended  from  June  3  to  June  17.  For  details  see  issue 
of  May  25.  S.  E.  Whiting  is  president  of  the  company,  and  Bowring  & 
Logan,   Winnipeg,    Man.,   are   engineers. 

McLEOD,  .ALTA.,  CAN. — The  question  of  developing  the  water- 
power  from  waterfalls  on  the  Old  Man  River  to  supply  this  city  with 
electricity  is  under  consideration. 

TRAIL,  B.  C,  CAN. — The  Consol.  Mining  &  Smelling  Co.  is  planning 
to  make  improvements  on  its  smelter  in  Trail,  involving  an  expenditure 
of  $100,000.  The  work  will  include  a  matte  plant,  a  lead  mill  and  an 
electric  tramway  system. 

VANCOUVER,  B.  C,  CAN.— The  board  of  the  Vancouver  General 
Hospital  has  applied  for  a  permit  for  the  erection  of  a  building  to  be 
used  as  a  power  house,   to  cost  about  $55,000. 

\'ANCOUVER,  B.  C,  CAN.— The  British  Columbia  EI.  Ry.  Co.  has 
awarded  the  contract  for  the  construction  of  its  substation  at  Earl's 
Road  to  McPhalen  Brothers.  The  cost  of  the  station  is  estimated  at 
$125,000. 

WINNIPEG,  MAN.,  CAN. — The  fire,  water  and  light  committee  has 
recommended  to  the  Council  the  installation  of  240  street  arc  lamps, 
the  cost  of  which  is  esti^nated  at  about  $15,600.  J.  G.  Glasco  is  elec- 
trical  superintendent  of   the   municipal   electric   plant. 

NEWCASTLE,  N.  B.,  CAN.— John  .'\.  Follansbee  is  interested  in  a 
project  to  construct  a  dam  on  Southwest  Miramichi  River  at  Grey 
Rapids,  about  2  miles  above  Indiantown,  the  power  to  be  utilized  to 
generate  electricity  to  be  transmitted  throughout  the  whole  Miramichi 
valley  from  Boiestown  to  Escuminac.  Charles  Quinn,  of  New  York,  N. 
y.,  electrical  engineer,  will  make  investigations  and  report  to  the  On- 
tario capitalists  who  are  interested. 

BRANTFORD,  ONT.,  CAN. — The  special  citizens'  committee  has  de- 
cided to  recommend  the  submission  of  a  by-law  to  expend  $115,000  on 
a  distributing  plant,  to  utilize  energy  from  the  Hydro-Electric  Commis- 
sion system  and  reject  the  proposal  to  take  steps  to  enforce  the  Cata- 
ract agreement,  under  which  Brantford  should  receive  energy  at  rates 
10  per  cent  less  than  where  the  Hydro-Electric  Commission  is  operating. 

TORONTO,  ONT.,  CAN. — Another  extension  of  the  Hydro-Electric 
Commission  system  in  the'  Midlands  district  is  contemplated  on  the  other 
side  of  Lake  Simcoe.  .Application  has  been  made  to  the  Hydro-Electric 
Commission  liy  the  towns  of  Heaverton,  Cannington.  Sunderland,  Wood- 
ville,  the  township  of  Brock  and  intermediate  places.  It  is  proposed  to 
have  the  commission  secure  power  under  tlie  contract  with  the  Simcoe 
Pwr.  Co.,  developed  at   Big  Chute  Falls,  on  the   Severn  River. 

MOOSE  J.A.W,  SASK.,  CAN.— The  power  house  and  machinery  of  the 
municipal  electric-light  plant  was  recently  destroyed  by  fire,  causing  a  loss 
of  about  $500,000. 

MOOSE  JAW,  SASK.,  CAN.— Tenders  will  be  received  by  the  City 
Commissioners  until  June  14  for  SO  ornamental  lamp  standards  suitable 
for  tungsten  lamps.  Plans  and  further  information  may  be  obtained 
from    J.    1).    Peters,    electrical    superintendent. 

HUALAHUISES,  NUEVO  LEON,  MEX.- -Preparations  are  being 
made  for  the  installation  of  a  municipal  hydroelectric  plant  on  the  Huala- 
huises  River  to  furnish  electricity  for  lamps  and  for  motors  for  the 
town. 


New  Industrial  Companies 

THE  COMMERCIAL  ELECTRIC  COMPANY,  of  Spokane,  Wash.,  has 
been  incorporated  with  a  capital  stock  of  $10,000  by  E.  S.  Thurston,  J.  I. 
Price  and  others. 

THE  PIIILAUELPHIA  GAS  &  ELECTRIC  FIXTURE  COMPANY,  of 
New  York,  N.  Y.,  has  filed  articles  of  incorporation  with  a  capital  stock  of 
$10,000.  The  incorporators  arc:  Samuel  Augcnblick,  Louis  B.  Brodsky, 
New  York,  N.  Y.,  and  Celia  Rothstein,  Brooklyn. 

THE  PNEUM.VnC  CONDUIT  THREADER  CO.MPANY.  of  Rich- 
mond, \'a.,  has  been  incorporated  with  a  capital  stock  of  $100,000  to 
niaiuifacture  and  deal  in  conduit  threaders.  The  officers  are:  Charles 
(iault  Harris,  president;  H.  T.  Eubank,  vice-president,  and  E.  S.  Evans, 
secretary   and   treasurer. 

THE  SPROUL  EQUIPMENT  COMPANY,  of  Peekskill,  N.  Y.,  has 
been  granted  a  charter  with  a  capital  stock  of  $50,000  for  the  purpose  of 
engaging  in  electrical  contracting  business.  The  incorporators  are:  Harvey 
B.  Sproul,  Alma  J.  Sproul  and  -Mian  Roraback,  all  of  Peekskill. 

THE  UTAH  ELECTRIC  MANUFACTURING  COMPANY,  of  Salt 
Lake  City,  Utah,  has  been  organized  with  a  capital  stock  of  $70,000  for 
the  purpose  of  manufacturing  electric  hand  irons,  etc.  The  officers  are: 
Frank  J.  Adams,  president;  J.  D.  Quinn,  vice-president,  and  Earl  Hug- 
gard,  secretary  and  treasurer. 

•  THE  WEITCH  MOTOR  MANUFACTURING  COMPANY,  of  New 
York,  N.  Y.,  has  been  incorporated  by  J.  S.  Harris  and  P.  J.  Mcintosh, 
New  York,  N.  Y.,  and  C.  H.  Toy,  Brooklyn,  N.  Y.  The  company  is  capi- 
talized at  $200,000  and  proposes  to  manufacture  motors,  machinery,  etc. 


New  Incorporations 

GENEVA,  ALA.— The  Geneva  Pwr.  Co.  has  filed  articles  of  incorpora- 
tion with  a  capital  stock  of  $8,000  for  the  purpose  of  building  an  electric 
power  plant  in  Geneva.     D.  O.  Vaughn  and  others  are  incorporators. 

VISALIA,  CAL.— The  Big  Four  El.  Ry.  Co.  has  been  incorporated 
with  a  capital  stock  of  $500,000  by  Calvin  Russell,  Jr.,  John  Hitchcock, 
of  Tulare,  and  Paul  Blankenship,  of  Woodville.  The  company  proposes 
to  build  a  34-mile  electric  railway  from  Tulare  to  Woodville,  thence  to 
Poplar  and  Porterville,  and  a  branch  line  from  Tulare  to  Visalia. 

(iOSHEN,  IND.— The  Goshen  Pub.  Ser.  Co.  has  been  chartered  with 
a  capital  stock  of  $10,000  for  the  purpose  of  installing  and  operating  an 
electric  light  and  power  plant  in  Goshen.  The  directors  are:  Milton  O. 
Payne,  Charles  R.  Scott  and  Wilbur  L.  Stone. 

PORTLAND,  MAINE.— The  Island  Lt.  &  Wtr.  Co.  has  filed  articles  of 
incorporation  with  a  capital  stock  of  $50,000  for  the  purpose  of  generating 
and  distributing  electricity  and  gas  for  lighting,  heating  and  for  manu- 
facturing purposes  on  Gushing  Island,  Little  Diamond  Island  and  Great 
Diamond  Island  in  Casco  Bay;  also  to  supply  water  for  drinking  and 
municipal  purl,  .ses.The  officers  are:  Silas  B.  .Adams,  president;  Lcroy  F. 
Tobie,  treasurer,  and  Scott  Wilson,  clerk,  all  of  Portland. 

ANNAPOLIS,  MD. — The  Annapolis  Public  Utilities  Corporation  ha« 
been  chartered  with  a  capital  stock  of  $300,000  to  build  and  operate 
electric  light  and  power  and  gas  plants,  etc.  The  incorporators  are: 
George  Winship  Taylor  and  L.  Vernon  Miller,  of  Baltimore. 

FOLEY,  MINN. — The  Foley  El.  Lt.  &  Pwr.  Co.  has  been  granted  a 
charter  with  a  capital  stock  of  $15,000.  The  incorporators  are:  H.  E. 
Becker,   Helen   S.   Becker  and  George  A.   Becker,  all  of  Minden. 


Trade  Publications 

HOISTS. — The  General  Electric  Company  has  issued  Bulletin  No. 
4939,  which  is  descriptive  of  electric  hoists  manufactured  by  that  com- 
pany. 

VEHICLE  MOTORS. — Vehicle  motors  made  by  tlie  Diehl  Manufac- 
turing Company,  Elizabethport,  N.  J.,  are  dealt  with  in  Bulletin  No. 
130.     Eleven  illustrations  and  a   full   description  are  given  of  this  motor. 

DIRECT-CURRENT  GENERATORS.— Circular  No.  1194  issued  by 
Ihc  Westinghouse  Electric  &  Manufacturing  Company  covers  direct-cur- 
rent engine-driven  generators  and  describes  their  construction  as  well 
as    illustrating   the    various    parts. 

BOILER  TUBE  CLEANERS. — Bulletin  U— a  four-page  folder — has 
been  issued  by  the  Lagonda  Manufacturing  Company,  of  Springfield, 
Ohio.  It  refers  specifically  to  the  new  air  cleaner  which  is  said  to  em- 
body  the   latest   improvements   in   air-driven  boiler-tube   cleaners. 

CRUSHING  AND  GRINDING  MACHINERY.— Ihe  Sturtevant 
Mill  Company,  Boston,  Mass.,  has  issued  a  sixteen-page  booklet  illustrat- 
ing and  giving  brief  descriptions  of  machinery  especially  suited  for  crush- 
ing, grindnig  and  screening  hard  substances  such  as  quartz,  granite  and 
ores. 

ELECTRICAL  SUPPLIES.— The  Frank  Adam  Electric  Company,  904- 
14  Pine  Street,  St.  Louis,  Mo.,  presents  a  well-got-up  catalog  of  general 
electrical  supplies.  Its  arrangement  in  illustrating  the  article  opposite 
the  table  of  list  prices  is  good.  The  catalog  is  bound  in  cloth  lo  with- 
stand   constant     handling. 
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Business  Notes 


I  III;  M(i.\\U(ll  INCANDF.SIKNT  LAMI'  WDKKS  of  ihr  (;.ii<i..l 
l-;U-i;iii-  C'uiiiiiany  liiivo  movril  llicir  otlitcs  (ii>mi  ')()()  \N' lUasli  AviMiiu-  I" 
I  I0<;    Mnnllnttnn    KuiMiiiK,   ChicaKu. 

THE  STANDAUI)  KOLLKR  UKARING  COMPANN'.  I'liiiailelpliia,  I'a., 
liii»  recently  in!ilallc-<l  over  $100,000  wnrtli  of  aililitiniial  marhii>cry  to 
auKinciil   its  inaMiifacluriiiK   facilities. 

TIIK  ECONOMY  I  rSE  &•  M-XNUKACTUKINC.  COMI'ANS.  i.-imrmIv 
III  l'ittsl)iiri;h.  I'a..  has  just  luovcil  its  factory  ami  general  otliccs  to 
Kiiuie    and    Oilcans    .Snects.    lliicaKo,    111. 

THE  jOSKI'll  1)1.\0.\  CRUCIBLE  COMPANY,  .k-r-ey  City,  is  ilis- 
tribnting  upon  rci|ncst  a  booklet  entitled  "Joseph  Dixon,  One  ol  the 
World   .Makers,"   written   by   Elbert   Hubbard. 

IIIE  Ar.HEKGER  I'CMPS:  CONDENSER  C().MP.\.\^  !ias  Ikcm  joineil 
by  the  con>olid;ilion  ol  the  .Mbergcr  Condenser  Company,  tiic  Allierger 
I'ump  Company  ami  the  Newbnrgh  Ice  .Machine  &  EiiKine  Comp.iny.  The 
main  ortice  will  be  at   140  Cedar  Street,  New  York. 

THE  WESTERN  ELECTRIC  COMPANY  has  increased  the  clerical  and 
sales  forces  of  its  Uutfalo  otTicc  and  is  also  planning  to  increase  the 
stocks  carried  there.  -Mr.  L.  F.  Philo  has  been  appointed  sales  manager 
al  Buffalo,  and  the  administration  has  been  so  arrancted  that  all  matters 
arising  in  connection  with  relations  between  the  company  and  its  customers 
may  i)e  handled  directly  by  the  IVulTalo  organization. 

NORTHERN  ELECTRICAL  COMPANY.— A  branch  has  been  opened 
in    Minneapolis   by   the   Northern    Electrical    Company,   jobber    of   electrical 


supplieH  and  inaehincry,  Dululh,  .Minn.  Thin  new  house  will  conduct  a 
Kcncral  xiipply  and  contrnctinK  buiincti,  t|>ecializinR  on  appliance*  for 
the  home,  the  factory  and  the  oflice.  Mr.  Fred.  (1.  Duglin,  formerly  chief 
clecliical    inspector    of    Minnrapolix,    in  mannger   of   the    new    office. 

IIIK  WArSoNSTH.LMAN  (f).MPANY.  50  Church  Street.  New 
N  ork,  has  aniioiineed  the  election  of  the  following  officeri:  President, 
Ml.  i;.  A.  Stil'maii;  vice-president  anri  secretary,  Mr.  A.  F.  Stillman; 
lieasurer,  .Mr.  J.  P.  Bird;  chief  engineer,  Mr.  (.'arl  Wigtcl ;  superiiiteiident. 
.VIr.  Frank  Lary.  A  new  bianch  office  is  to  br  opened  at  Philadelphia 
shortly  and  shop  facilities  arc  bring  improved  to  meet  increasing  business. 

LACiONDA  MANUFACTURINt;  CO.MPANV.— Owing  to  increased 
business,  the  lag  mda  .Manufacturing  Company,  of  .Sjiringfield,  Ohio, 
maker  of  boiler-tube  cleaners,  cut-off  valves,  water  strainers,  etc.,  is 
planning  to  erect  a  new  olfice  building.  The  present  ofTiccs  of  the  com- 
pany, now  located  in  one  end  of  the  factory  building,  occupy  space  needed 
for  mannfartiiring  purposes.  The  new  building  will  be  of  reinforced 
concii'le  and   will  he   equipped   with   modern   office   labor-saving  devices. 

THE  STERLING  ELECTRIC  COMP.\NY,  .Minneapolis,  which  lay* 
claim  to  the  distinction  of  being  the  largest  electrical  supply  house  west 
of  (.liicago,  lias  moved  into  its  new  building  at  31  South  Fifth  .Street. 
The  history  of  this  company  is  of  some  interest.  Seven  years  ago  the 
.Northern  Electrical  Company  entered  the  electrical  contracting  and  supply 
business  al  .^_'9  Hennepin  Avenue.  Minneapolis.  The  business  increased 
rapidly  and  soon  larger  headquarters  were  secured  at  9  South  Fifth 
Street.  By  consolidation  the  business  of  the  Minneapolis  Electric  Motor 
(  onip.iny  was  secured,  and  in  1907  the  name  of  that  company  was 
.iiloptvd  I)\  the  .Vorthern  company.  On  Jan.  1,  1912,  there  was  another 
cli  nine    in    iiaine,   the  title   Sterling   Electric   Company   being  chosen. 


Weekly  Record  of  Electrical  Patents 


UNITED  STATES   PATENTS  ISSUED  MAY  28,   1912. 
I  Prepared    by    Robert    Starr    .\Ilyn,    16    Exchange    Place,    New    York.) 

I.027,40-».     TERMINAL     INSULATOR     IN    JUNCTION     BOXES     OR 

THE  LIKE;  R.  Ueibel,  Charlottenburg,  Germany.     App.  filed  April  29, 

1909.     Water  and  oil-sealed  joint. 
1.027,415.     .MOTOR-CONTROL  SYSTEM;  A.  M.  Gray,  Milwaukee,  Wis. 

-\pp.    tiled    Oct.    5,    1910.      -Mternating-current    induction    motor    with 

high   power-factor  and  large  overload  capacity. 
1.027,422.     INDl'CTION   SYNCHRONOUS   MOTOR;   C.   H.   Kicklighter, 

Newberry,    S.    C.      .\pp.    filed    Sept.    10,    1908.      Convertible    type    with 

sliding   magiietic   connectors. 
1.027,440.     TIME-ELEMENT    DEVICE;    G.    B.    Schley.    Milwaukee,    Wis. 

.\pp.     filed    July    28,     1911.       Electromagnetically     retarded     rotatable 

disk.  ^ 

1,027,485.  TELEPHONE  SYSTEM;  O.  M.  Leich,  Genoa,  III.  App.  filed 
March  27,  1911.  Intercommunicating  local-battery  exchange  and  com- 
mon-battery   central. 

1.027.494.  TELEPHONE  RECEIVER:  S.  G.  McMeen,  San  Francisco, 
Cal.  -App.  filed  .April  28,  1910.  -A  condenser  is  retained  by  the  end 
cap. 


1,028,089. — Electric   Signaling   .Apparatus  and   Circuits. 

1,027,495.  ELECTROLYTIC  PROCESS;  R.  T.  McXitt,  Niagara  Falls, 
N.  \'.  App.  filed  Sept.  25,  1909.  The  electrode  substance  is  cooled 
by  circulation. 

1,027,550.  INDUCTION  MAGNETO;  R.  C.  Lanphier,  Springfield,  111- 
App.  filed  Oct.  9,   1909.     No  moving  wires  or  contacts. 

1,027,60L  IN.SULATOR  AND  SUPPORT;  L.  F.  Gressett,  Ballinger, 
Tex.  .App.  filed  April  24,  1911.  A  drivable  pin  with  insulating  bush- 
ing. 

1,027,658.     TALKING-MOVING-PICTURE    MECHANISM-    O.    E.    Kel- 
lum,    Los    Angeles,    Cal.      App.    filed    June    28,     1911.       Synchronizing 
.iiechanism. 
1,027,666.     ELECTRIC    SADIRON   TERMINAL    BOX;    L.   F.    Parkhnst. 
Binghamtcn,  N.  Y.     App.  filed  Feb.  15,  1911.     Electrical  connections. 

1,027,679.     ELECTRICALLY  PROTECTED  GRILLE  WORK  OR  GRAT- 


ING; J.  P.  Williams  and  H.  Huhn,  New  York,  N.  Y.  App.  filed 
Dec.   8,    1910.     Bars  made  of  concentric  tubes  and   rods. 

1,027,684.  ELECTRICAL  MEASURING  INSTRUMENT;  W.  E.  Beede, 
New  York,  N.  Y.  App.  filed  March  22,  1911.  Galvanometer  of 
D'.Arsonval   type  with  bridging  and  damping  devices. 

1,027,700.  ELECTRIC-LIGHTING  SYSTEM  FOR  SELF-PROPELLED 
VEHICLES;  J.  K.  Delano,  Jr.,  Chicago,  111.  App.  filed  -May  19, 
1910.       Combined     motor-driven    and    storage-battery    system. 

1.027.708.  METALLIC  CROSS-ARM  FOR  POLES;  C.  G.  Ette,  St. 
Louis,  Mo.  App.  filed  May  25,  1911.  Channel  crosspiece  with  verti- 
cal  and   Orop    pin>. 

1.027.709.  POLE  CROSS-ARM;  C.  G.  Ette,  St.  Louis,  Mo.  App.  filed' 
.Sept.   18,   1911.     ("hannel  crosspiece   with  offset  insulator  pins. 

1.027.710.  POLE  CROSS  ARM;  C.  G.  Ette,  St.  Louis,  Mo.  App.  filed 
Sept.    30,    1911.      Channel    crosspiece    with    locked    insulator    pins. 

1.027.711.  POLE  CROSS-ARM;  C.  G.  Ette,  St.  Louis,  Mo.  App.  filed 
Nov.  22,    1911.      Channel  cross-arm  with  two  sets  of  insulator  pins. 

1.027.712.  INSULATOR-SUPPORTING  DEVICE;  C.  G.  Ette,  St.  Louis, 
Mo.     App.   filed  Dec.    18,    1911.      Device   for   clamping  to  a  cross-arm. 

1,027,739.  ELECTRIC  OVEN  OR  COOKER;  C.  A.  Lauzon,  Grand 
Rapids,  Mich.  App.  filed  Sept.  30,  1910.  Has  a  detachable  heater 
plate. 

1.027.755.  AMPLIFIER;  G.  W.  Pickard,  Amesbury,  Mass.  .App.  filed 
Aug.    7,    1907.      Wireless   telegraphy   detector    with   variable    resistance 

liquidi. 

1.027.756.  COOLING  DEVICE  FOR  TROLLEY  WHEELS;  H.  Prack, 
Ottawa,   III.     App.   filed  Aug.   26,   1911.     -Air-cooling  device. 

1,027,763.  FLEXIBLE  ELECTRIC  HEATER;  L.  C.  Rhea,  Columbus, 
Ohio.     App.   filed   Nov.    19,    1909.      Blanket  or   pad. 

1.027.795.  VACUUM  REGULATOR  FOR  X-RAY  TUBES;  B.  E.  Baker, 
Hartford,  Conn.  App.  filed  June  9,  1911.  Has  an  auxiliary  cathode 
and   a   gas-producing   element. 

1.027.796.  MOTOR  CONTROLLER;  T.  E.  Barnum,  Milwaukee,  Wis. 
App.  filed  July  25,  1910.  For  periodically  reversing  motors;  for  in- 
stance, for   washing  machines. 

1,027,831.  W.ATER  HEATER;  W.  H.  Fox,  Minneapolis,  Minn.  App. 
filed  Nov.  5,  1910.  Water-tube  boiler;  for  instance,  for  heating 
street  cars. 

1,027,846.  SYSTEM  OF  CONTROL  FOR  ELECTRIC  MOTORS;  A.  J. 
Horton,  White  Plains,  N.  Y'.  App.  filed  Oct.  8,  1908.  For  a  printing- 
press   drive,    etc. 

1,027,857.  TROLLEY;  I.  Kocian,  Junction  City,  Kan.  .App.  filed  March 
22,    1912.    Grooved   automatic    replacing    rollers. 

1,027,895.  ELECTRICALLY  HEATED  SADIRON;  E.  L.  Pollard, 
Dobbs  Ferry,  N.  Y.  App.  filed  Nov.  22,  1910.  Has  removable  heat- 
ing units  and  a  hinged  cover. 

1,027,898.       FLECTRIC-CAR    SWITCH;     L.     Radcliff,    of    Danvers,     and 

E.  E.  Kilby.  Mackinaw,  111.  App.  filed  June  2i,  1910.  Track  and 
trolley   switch. 

1,027,970.      HEATING    APP.ARATUS;    B.    C.    .Allen,    Chicago,    111.      App. 

filed    .\ug.    15,    1911.       Liquid    circulation. 
1,028,033.        APPARATUS     FOR      ELECTRICALLY     CONTROLLING 

MACHINE    TOOLS;    C.    Kramer,    Frankfort-on-the-Main,    Germany. 

App.    filed   Nov.    22,    1909.      For   planers,   etc. 
1,028,052.     TROLLEY  GUARD;   H.   H.   McNeil,  New   Freedom,   Pa.   App. 

filed    May   29,    1911.      Yielding   side   vanes. 
1,028.089.      ELECTRIC    SIGNALING    APPARATUS    AND    CIRCUITS; 

F.  B.  Herzog  (deceased),  New  Y'ork,  N.  Y.  App.  filed  Nov.  6, 
1893.  Means  for  signaling  from  vaiious  floors  of  a  building  to  two 
or  more  elevators  and  indicating  which  car  is  about  to  stop.  (Ninety- 
seven  claims.) 

1,028,092.  FIXTURE  FOR  VACUUM-TUBE  LAMPS;  D.  McF.  Moore, 
Newark,  N.  J.  -App.  filed  Feb.  26,  1907.  The  tube  is  supported  by 
tlie  conduit. 
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THE  WORK  OF  THE  N.  E.  L.  A. 

The  address  of  President  John  F.  Gilchrist  at  the  Seattle 
convention  brings  into  strong  relief  the  admirable  work 
that  is  being  done  by  the  National  Electric  Light  Associa- 
tion and  the  numerous  directions  which  its  activities  are 
taking.  Its  growth  under  the  present  active  and  efficient 
management  needs  no  comment.  Of  its  more  familiar  ac- 
tivities the  Bulletin  tdisWy  holds  the  first  place.  It  is  a  mine 
of  technical  information  of  a  wonderfully  varied  character 
and  a  value  which  it  is  difficult  to  overestimate.  President 
Gilchrist's  address  directs  attention  to  many  matters  re- 
garding the  policy  and  relations  of  the  organization  in  con- 
nection with  its  future  work.  One  suggestion  with  which 
we  are  in  the  heartiest  accord  is  that  it  is  desirable  for  the 
association  to  cultivate  close  and  friendly  relations  with 
the  public  service  commissions  of  the  country.  These 
commissions,  now  relatively  few  in  number,  are  certain  to 
assume  in  the  next  few  years  a  position  of  commanding 
importance  in  all  the  dealings  of  public  service  corporations 
with  their  patrons.  The  commissions  have,  on  the  whole, 
not  shown  themselves  inimical  to  the  interests  of  the  central 
stations.  At  some  times  and  in  some  places  they  have 
seemed  to  bear  hard  upon  the  business,  but  as  time  goes  on 
and  more  commissions  come  into  existence  we  are  disposed 
to  think  that  they  will  be  found,  as  they  have  proved  them- 
selves already  in  certain  cases,  not  unfriendly.  We  believe 
that  central-station  managers  as  a  whole  intend  to  give  the 
public  a  square  deal,  and  when  the  public  service  commis- 
sions come,  as  they  will  if  friendly  relations  are  maintained, 
to  realize  this  situation,  they  will  be  able  to  harmonize 
public  and  corporate  interests  in  a  way  that  will  prove  very 
gratifying.  It  certainly  is  worth  while  for  the  National 
Electric  Light  Association  to  get  in  close  touch  with  them, 
to  assure  them  of  their  willingness  to  co-operate  in  secur- 
ing fair  play  for  all  parties  concerned,  and  to  give  them 
every  reasonable  assistance  that  is  practicable.  In  not  a 
few  cases  the  commissions  have  proved  themselves  very 
fair  and  friendly,  and  there  have  already  been  many  de- 
cisions which  will  tend  to  render  the  business  more  safe 
and  stable  in  the  long  run. 

Another  valuable  relationship  to  which  President  Gil- 
christ directs  attention  is  that  with  the  educational  centers 
of  the  country.  From  every  point  of  view,  financial  and 
sociological  as  well  as  technical,  close  relations  with  the 
institutions  that  are  training  the  next  generation  of  engi- 
neers and  of  citizens  must  prove  to  be  valuable  to  public 
service  corporations  of  every  kind.  On  the  technological 
side,  however,  there  are  many  problems  of  value  to  the 
central-station  industry  which  can  be  very  appropriately 
and  advantageously  handled  in  the  technological  schools, 
and  closer  co-operation  with  such  schools  will  lead  to  use- 
ful  developments   of    this   kind.      There    have    been    many 
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cases  ul  mutual  liflptiiliu'ss  hi-twi-cii  the  stations  iji  a  collc),'C 
town  and  the  tfcluiological  faculty  and  students.  Close 
association  with  an  active  industry  is  wonderfully  good 
training  for  young  men.  An  intiuiate  association  with  the 
teaching  staff  of  a  university  is  likewise  an  extremely  good 
thing  for  those  who  have  technical  i)roblenis  to  solve,  some 
of  them  of  an  unexpected  and  forbidding  character. 

Still  another  subject  of  importance  is  the  recrudescence 
of  the  old  municipal-ownership  fallacy.  Twenty  years  ago 
it  was  uppenuost  in  the  minds  of  many  members  of  the 
association  as  a  constantly  working  source  of  annoyance 
and  anxiety.  Then  for  a  time  municipal  ownership  sub- 
sided, the  i)ublic  having  learned  some  bitter  lessons  about 
the  interrelations  of  politics  and  sound  business  principles. 
Now  municipal  ownership  has  started  into  activity  again 
after  a  recent  period  of  decline.  It  seems  to  be  one  of  the 
innnutable  laws  of  human  nature  that  no  one  is  willing  to 
learn  from  the  experience  of  others,  and  many  a  city  will 
have  to  gather  a  harvest  of  unpleasant  and  costly  ex- 
periences before  becoming  convinced  of  the  futility  of 
municipal  lighting.  The  National  Electric  Light  Associa- 
tion could  do  no  more  valuable  work  both  for  public  and 
central-station  interests  than  to  gather  and  spread  out  in 
uncompromising  array  the  real  facts  in  the  case — all  the 
facts,  few  of  which  are  pleasant.  If  the  people  really 
understood  fully  what  municipal  lighting  has  meant  in  the 
vast  majority  of  the  cities  that  have  tried  it,  little  would  be 
heard  in  the  future  of  this  particular  kind  of  public  enter- 
prise. It  has  been,  and  will  always  prove  to  be,  an  error 
to  present  merely  the  worse  features  of  municipal  owner- 
ship. A  campaign  of  enlightenment  of  the  public  on 
municipal  ownership  and  operation  if  undertaken  by  central 
stations  should  be  so  conducted  as  to  remove  all  traces  of 
the  thinly-veiled  one-sided  statements  that  have  been  sent 
out  in  the  past  by  interested  parties.  The  collection  of 
data  on  only  one  side  of  the  question  must  prove  much  less 
efifective  than  the  presentation  of  all  of  the  data,  both  good 
and  bad,  for.  the  bad  will  greatly  overshadow  the  good. 


THE  ENLARGEMENT  OF  A  BIG  STATION. 

In  another  column  will  be  found  a  very  instructive  ac- 
count of  the  steps  taken  to  reinforce  the  equipment  of  the 
Redondo  (Cal.)  station.  The  original  plant  was  an  ex- 
tremely well-designed  and  efficient  one,  using  compound 
reciprocating  engines,  and  oil  burners  under  the  boilers. 
Three  5000-kw  units  were  in  use.  This  plant  was  installed 
about  four  years  ago,  and  since  then  the  very  rapid  growth 
of  Los  Angeles  and  its  suburbs  and  the  increase  of  railway 
traffic,  which  this  station  was  designed  to  handle,  have 
compelled  prompt  enlargement.  The  form  which  this  en- 
largement took  is  very  striking  evidence  of  the  usefulness 
of  the  steam  turbine  in  reducing  the  required  floor  area. 
It  was  found  actually  possible  to  install  in  the  original 
engine-room  two  15,000-kw  turbo-generators,  thus  multi- 
plying the  output  rating  of  the  station  by  three  without 
increase  of  area.  The  turbines  were  installed  and  founda- 
tions erected  on  the  place  formerly  occupied  by  a  pump  pit. 
Obviously  this  economy  of  space  could  not  extend  to  the 
boiler   plant,   which   had   to   be   enlarged  by   eighteen   new 


units,  each  rated  at  about  600  \\[).  The  new  boilers,  like  the 
old  ones,  are  oil-lircd  and  carry  190  lb.  of  steam  as  against 
175  lb.  in  the  original  boilers.  With  a  plain  of  this  kind 
the  boiler  house  is  by  far  the  most  formidable  |)art  of  the 
structure,  and  no  pains  were  spared  to  make  it  safe  and 
etlieii-iit. 

.\s  to  the  electrical  i)ari  of  tin  |)l;im,  iln-  original  ma 
chines  generated  energy  directly  at  iH.ooo  volts,  three- 
phase.  The  turbo-alternators  generate  at  9000  volts,  and 
the  pressure  is  then  doubled  by  auto-transformers  so  that 
the  new  system  is  interchangeable  with  the  old.  There  are 
two  sets  of  operating  busbars,  to  either  of  which  any  of 
the  twenty-four  18,000-volt  feeders  may  be  connected.  The 
interesting  point  about  this  plant,  which  otherwise  is  sim- 
ply of  well-planned  modern  design,  is  the  success  with 
which  the  turbine  has  been  applied  enormously  to  increase 
the  output  rating  of  the  plant  without  enlarging  the  engine- 
room.  The  turbine  has  economy  of  floor  space  as  one  of 
its  very  strong  points,  but  we  know  of  no  more  striking 
example  of  its  capabilities  in  this  direction  than  the  one 
before  us. 


THE  TESTING  OF  LARGE  WATT-HOUR  METERS. 

The  ordinary  watt-hour  meter,  as  installed  on  electric 
consumption  circuits,  is  charged  with  the  duty  of  recording 
correctly  on  its  dials  the  total  electrical  energy  which  has 
been  delivered  through  its  terminals.  If  the  meter  has  an 
error  of,  say,  4  per  cent  too  slow,  its  record,  when  trans- 
lated into  money  valuation,  will  be  correspondingly  4  per 
c^ent  short.  The  larger  the  meter  and  the  larger  the  amount 
of  energy  it  delivers,  the  larger  will  be  the  sum  of  money 
involved  in  this  percentage  of  error.  Consequently,  while 
it  is  recognized  as  important  in  central-station  practice  to 
test  and  check  house  watt-hour  meters  at  regular  intervals, 
it  is  of  yet  greater  importance  to  test  and  check  large  watt- 
hour  meters  from  time  to  time,  in  order  to  make  sure  that 
they  are  in  good  working  order.  Such  large  watt-hour 
meters  may  be  located  either  at  a  consumption  plant  of 
large  proportions  or  at  a  station  switchboard.  The  testing 
of  a  small  watt-hour  meter  on  steady  load  is  usually  a  com- 
paratively simple  matter.  Either  an  indicating  wattmeter 
or  a  watt-hour  meter  of  a  reliable  standard  type  is  inserted 
in  circuit  with  the  instrument  to  be  tested,  and  the  speed 
of  the  latter's  rotor  is  observed  in  comparison  with  the 
corresponding  correct  value  deduced  from  the  standard  ap-  R 
paratus.  If  the  load  under  which  the  instrument  is  working  'i 
fluctuates  rapidly,  a  standard  indicating  wattmeter  becomes 
unsuitable  for  the  test,  and  a  standard  watt-hour  meter  is 
used  or  the  instrument  tested  is  removed  from  its  working 
load  and  placed  on  a  substituted  steady  load. 

The  testing  of  a  large  watt-hour  meter  is,  however,  much 
more  troublesome  than  that  of  a  small  watt-hour  meter. 
The  difficulties  in  making  the  test  increase  perhaps  as  the 
square  of  the  load  to  be  measured,  if  difficulties  may  be 
regarded  as  being  capable  of  numerical  expression.  In 
the  first  place,  the  small  flexible  leads  and  wires  of  the  small 
instrument  are  replaced  by  massive  rigid  bars  or  cables  on 
the  large  instrument;  so  that  it  takes  much  more  time  to 
insert  the  testing  apparatus  in  the  circuit.     In  the  second 


June  15,  1912. 


ELECTRICAL     WO  K  L  1)  . 


1291 


place,  any  change  in  the  geometrical  disposition  of  bars  or 
cables  may  alter  the  magnetic  field  at  the  tested  instrument 
and  thus  affect  its  behavior.  Moreover,  (jwing  to  the  larger 
money  value  of  the  energy  delivered  ijy  a  large  watt-hour 
meter,  a  higher  degree  of  precision  in  its  testing  and  check- 
ing is  desirable.  It  thus  comes  about  that  the  calibration 
oi  large  watt-hour  meters  in  place  is  an  undertaking  re- 
quiring considerable  effort  and  care,  even  if  their  working 
loads  are  steady.  If  their  working  loads  are  rapidly  fluctu- 
ating, as  in  street-railroad  and  traction  service,  standard 
indicating  wattmeters  become  unsuitable,  and  standard 
•watt -hour  meters  are  nccessarw 

It  is  very  awkward  to  transjjort  and  to  insert  in  circuit 
with  a  large  watt-hour  meter  an  equally  large  standard  in- 
strument of  the  same  type.  It  is  very  important  that  the 
standard  watt-hour  meter  should  be  portable  and  not  re- 
quire massive  connections.  This  means  that  it  can  only 
carry  a  certain  portion  of  the  current  and  load  on  the 
instrument  under  test.  The  shunting  of  the  standard  in- 
strument is,  however,  very  troublesome ;  because  the  multi- 
plying ratio  of  the  shunt  must  be  known  to  a  relatively  high 
degree  of  precision,  and  this  ratio  is  seriously  affected  by 
the  temperature  of  the  standard  instrument  coils. 

An  ingenious  arrangement  of  apparatus  for  shunting  a 
portable  standard  watt-hour  meter  of  40  amp  rating,  so 
as  to  carry  a  total  measured  direct  current  of  2000  amp, 
is  described  in  the  article  by  Messrs.  F.  A.  Laws  and  C.  H. 
Ingalls  in  this  issue.  It  virtually  consists  of  a  Wheatstone 
bridge  of  a  50  to  I  ratio,  the  low-resistance  side  being  com- 
posed of  fixed  alloy  strips,  and  the  high-resistance  side 
being  composed  of  one  fixefl  alloy  stri])  and  the  portable 
standard  instrument  coils,  together  with  adjustable  extra 
resistance  to  allow  for  temperature  variations  in  coil  re- 
sistance. When  the  bridge  has  been  adjusted  to  balance, 
with  the  aid  of  a  galvanometer  in  tlie  bridge  wire,  the  low- 
resistance  side  of  the  bridge  bears  the  proper  standard 
shunt  ratio  to  the  high-resistance  side;  so  that  the  current 
in  the  standard  portable  watt-hour  meter  is  a  known  frac- 
tion of  that  in  the  large  watt-hour  meter  under  test.  The 
cables  enter  and  leave  the  Wheatstone  bridge  side  by  side ; 
so  that  their  joint  magnetic  field  becomes  relatively  unim- 
portant, and  the  entire  telling  outfit  is  compact  and  portable. 


ERRORS  DUE  TO  IMPROPER  WATT-HOUR-METER  CONNECTIONS. 

Three-phase  watt-hour  meters  are  ordinarily  provided 
I  with  two  series  and  two  shunt  windings.  The  series  wind- 
ings are  inserted  in  two  of  the  mains,  and  the  shunt  coils 
are  inserted  between  these  and  the  third  main.  There  are 
two  methods  of  connection — first,  primary  connection, 
where  the  windings  of  the  instrument  are  directly  in  the 
main  circuits,  and,  second,  secondary  connection,  where  use 
is  made  of  instrument  transformers,  with  their  primai:y  coils 
in  the  main  circuits  and  their  secondary  coils  connected  to 
the  instrument. 

With  primary  connection  there  is  a  [)ossibility  of  making 

an   error  in   the   wiring  of   the   meter   by   introducing  one 

'     main  reversed.    If,  however,  the  instrument  is  placed  under 

load,   the  direction   of   insertion   \\  In'ch    gives   the   greatest 


speed  to  the  meter  disk  will  be  found  correct  with  ordinary 
power-factors.  When,  however,  secondary  connection  is 
used,  as  in  all  extra-high  potential  systems,  the  chance  for 
error  in  wiring  is  considerably  increased,  as  is  shown  in 
the  article  by  Mr.  C.  A.  Howell  in  this  issue.  With  eight 
instrument  leads  running  from  the  meter  to  the  transformer 
secondaries,  there  are  various  possibilities  of  misconnec- 
tion.  The  only  safe  procedure  in  such  cases  is  to  test  out 
the  leads  properly  and  then  follow  the  diagram  of  connec- 
tions as  supplied  bv   the   instrument    makers. 


A  STUDY  OF  ULTRA-VIOLET£RADIATIONS. 

.\  brief  paper  by  Mr.  M.  Luckiesh  in  the  current  issue 
gives  some  interesting  details  of  the  photographic  study 
he  has  recently  made  of  the  ultra-violet  light  given  by 
various  illuminants.  Photography  oft'ers  a  very  ready 
means  of  investigating  ultra-violet  radiation,  and  the  par- 
ticular point  of  interest  in  Mr.  Luckiesh's  paper  is  that  he 
photographed  the  spectra  obtained  from  various  sources 
when  of  equal  photometric  intensity  as  reflected  from  a 
little  block  of  magnesia.  As  a  result  the  photographs  ob- 
tained from  the  various  sources  are  strictly  comparable 
with  each  other  for  the  conditions  assumed.  (.)f  course,  it 
must  be  understood  that  such  a  set  of  photographs  is  not 
comparable  with  another  set  of  spectrum  photographs  taken 
under  different  conditions,  and  the  dift'erences  may  lead  to 
erroneous  conclusions  if  neglected,  b'or  instance,  it  ap- 
pears from  one  of  the  photographs  in  question  that  the 
bare  Nernst  filament  gives  a  spectrum  extending  into  tlie 
ultra-violet  scarcely  to  wave  length  360  [Xjx  and  that  the  tung- 
sten lamp,  even  when  it  has  had  ten  times  the  relative  ex- 
posure that  was  accorded  to  daylight,  scarcely  reaches 
380  U.IJ..  Now,  LHiler  and  Wood  have  found  the  Xernst 
filament  a  good  source  for  ultra-violet  down  to  310  aa  or 
320  [jLu.,  and  several  of  the  (ierman  investigators  have  traced 
tlie  radiation  from  metallic-filament  lamps  easily  down  to 
or  below  the  same  point  in  spite  of  the  inclosing  globes. 
This  difference  may  be  due  to  the  fact  that  Mr.  Luckiesh 
used  lantern  slide  plates,  which  arc  not  of  high  sensibility, 
and  evidently  gave  rather  short  exposures.  .Such  differ- 
ences may  always  be  expected  in  photographic  comparisons 
made  with  different  apparatus  and  i)lates.  as  we  have  al- 
ready  intimated. 

The  feature  of  Mr.  Luckiesh's  work  which  is  singularly 
interesting  in  view  of  the  discordant  reports  from  some  of 
the  foreign  investigators  is  his  comparison  of  the  light  of 
the  sky  with  that  of  artificial  illuminants.  A  glance  at  his 
l)hotographs  shows  that  the  light  of  the  sky  is  much  richer 
in  ultra-violet  radiations  than  that  of  any  of  the  ordinary 
artificial  light  sources.  Few  people  realize  how  much  light 
reaches  one's  eyes  from  the  clear  sky.  Photometrically,  it 
may  l)e  rather  large  compared  with  direct  sunlight,  and 
actinically,  as  measured  by  its  action  on  photographic 
plates,  it  is  peculiarly  powerful.  If  ultra-violet  light  were 
as  inimical  to  the  eye  as  some  of  the  earlier  investigators 
thought,  we  should  all  be  in  a  bad  way  from  the  light  of  the 
blue  heavens.  In  view  of  the  facts  in  the  case  it  seems 
idle  to  waste  any  anxiety  on  possible  dangers  from  the 
ultra-violet  ravs  in  artificial  light. 
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DELAY  IN  PATENT  OFFICE  PROCEDURE. 


A  patftil  issiicil  i)U  Jan.  4.  H)\2,  to  Mr.  Li.  15.  Sclilcn  for 
an  aiitoinoljilc  i.s  interesting,'  l)i)tli  on  account  of  tlic  subject 
matter  and  by  rea.son  of  tbe  date  on  whicb  the  apijlicalion 
was  tiled.  A  note  on  the  overthrow  of  the  Selden  patent 
whicli  formed  the  basis  of  control  of  the  gasoline  aulu- 
mobilc  industry  appeared  in  our  issue  dated  Jan.  u,  191 1. 
'i'lic  present  patent  relates  to  the  mounting  of  the  motor 
upon  a  steering  a.xlc  and  covers  all  types  of  prime  niovcrs, 
including  electrical  as  well  as  gas.  The  original  applica- 
tion for  this  patent  was  liied  on  May  8,  1879,  so  thai  there 
has  been  a  delay. of  thirty-three  years  in  the  issuing  of 
this  patent.  Ik'twcen  the  date  of  application  and  the  ex- 
piration of  the  patent  the  total  time  will  be  fifty  years,  or 
nearly  three  times  the  legal  limit  of  seventeen  years. 

Details  relating  to  the  methods  employed  by  the  inventor, 
a  patent  attorney,  in  delaying  the  granting  of  the  original 
patent  controlling  the  automobile  industry  were  given  on 
page  698  of  our  issue  dated  Sept.  23,  1909.  It  was  shown 
there  that  a  delay  of  nearly  seventeen  years  was  obtained 
by  taking  advantage  of  the  Patent  Office  allowance  of  two 
years  between  each  step  in  amending  the  claims  to  over- 
come rejection. 

In  connucnting  on  the  patent  issued  on  Nov.  5.  1895,  which 
was  applied  for  on  the  same  date  as  the  present  patent,  the 
United  States  Court  of  Appeals  stated  in  191 1  that  the 
applicant  took  full  advantage  of  the  period  of  inactivity 
permitted  by  the  rules  and  statutes,  and  that  it  is  apparent 
that  he  delayed  just  as  long  as  possible  the  issue  of  the 
patent.  During  this  long  period  the  automobile  art  made 
marked  advances  along  different  lines,  and  when,  in  1895, 
the  patent  was  granted  it  disclosed  nothing  new.  For  the 
monopoly  granted  by  his  patent  the  inventor  had  nothing 
to  ofifer  in  return,  and  the  public  gained  absolutely  nothing 
from  his  invention,  whatever  it  was.  Since  the  inventor, 
however,  followed  strictly  the  statutes  and  rules  of  pro- 
cedure, the  courts  cannot  exact  a  greater  amount  of  ex- 
pedition from  him. 


ROYAL  RECEPTION  TO  RADIOTELEGRAPHIC 
DELEGATES. 


CANADIAN     ELECTRICAL      ASSOCIATION 
CONVENTION. 


At  the  twertty-second  annual  convention  of  the  Canadian 
Electrical  Association,  to  be  held  at  Chateau  Laurier, 
Ottawa,  on  June  19,  20  and  21,  the  following  papers  will 
be  presented:  Recent  Developments  in  Lamps  and  Re- 
flectors, by  Mr.  J.  G.  Henninger;  The  Influence  of  Ice  on 
Water-Power  Development,  by  Prof.  H.  T.  Barnes;  Dis- 
tributing Systems  for  Outlying  Districts  and  Small  Plants, 
by  Mr.  S.  Bingham  Hood;  Watt-Hour  Meters,  Past  and 
Present,  by  Mr.  C.  W.  Baker;  New  Business,  by  Mr. 
Thomas  F.  Kelly;  Porcer  Factor — Its  Influence  and  Effect, 
by  Mr.  D.  H.  Ross;  Commercial  Electric  Heating,  by  Mr. 
McAllaster  Moore;  Underground  Construction,  by  Mr. 
G.  M.  Gest.  Reports  will  be  presented  by  the  following 
men  as  chairmen  of  the  committees  indicated :  Mr.  D.  H. 
McDougall,  membership  committee;  Mr.  L.  B.  Webber, 
meter  committee ;  Mr.  Thomas  F.  Kelly,  commercial  com- 
mittee; Mr.  Parker  H.  Kemble,  committee  on  rates  and 
forms  of  contract;  Mr.  D.  R.  Street,  committee  on  uniform 
accounting;  Mr.  W.  C.  Hawkins,  public  policy  committee; 
Mr.  R.  G.  Black,  committee  on  standardization. 

Among  the  entertainment  features  will  be  an  informal 
dance  and  garden  party  tendered  by  the  city  of  Ottawa  on 
Wednesday  evening  at  the  Victoria  Hotel,  Aylmer,  a  ban- 
quet at  the  Chateau  Laurier  on  Thursday  evening,  and  a 
baseball  game  between  representatives  of  manufacturing 
and  operating  companies.  The  president  of  the  association 
is  Mr.  A.  A.  Dion,  Ottawa,  and  the  secretary  is  Mr.  T.  S. 
Young,  220  King  Street  West,  Toronto,  Ontario. 


At  the  reception  given  by  King  (jcorge  and  (Jueen  Mary 
to  the  delegates  to  the  International  Kadiolelegraphic  Con- 
ference at  liuckingham  Palace  on  June  10  250  guests  were 
present.  During  the  business  porticju  of  the  conference 
the  subjects  of  precedence  of  messages  and  standardization 
of  wave-length  were  fully  discussed,  ("onsiderable  opposi- 
tion has  developed  to  the  ])ro])osal  to  increase  the  commer- 
cial   wave-length. 


DECISION  IN  ALUMINUM  TRUST  SUIT. 


As  forecast  in  our  issues  dated  March  30  and  May  25,  a 
decree  has  been  entered  in  the  United  States  District  Court 
at  Pittsburgh  against  the  Aluminum  Company  of  America 
in  accordance  with  the  previous  agreement  made  between 
the  government  and  the  defendant.  As  a  result  of  the 
decree  the  company  is  forbidden  to  participate  in  any  com- 
bination or  agreement  to  control  the  output  or  prices  of 
aluminum.  It  is  enjoined  from  combining  by  stock  owner- 
ship or  otherwise  with  other  manufacturers  for  this  pur- 
pose. The  decree  abrogates  alleged  agreements  to  suppress 
competition  between  the  Aluminum  Company  of  America 
and  the  so-called  Swiss  or  Neuhausen  Company  of  Europe, 
the  General  Chemical  Company,  the  Norton  Company,  the 
Pennsylvania  Salt  Manufacturing  Company,  Gustav  A. 
Kruttschmitt  and  James  C.  Coleman,  of  Newark,  N.  J.  The 
decree  may  be  modified  not  oftener  than  once  in  every 
three  years  in  case  it  is  shown  that  substantial  competition 
has  arisen  in  the  aluminum  industry. 


BOSTON  CONVENTION  A.  I.  E.  E. 


Arrangements  have  been  completed  for  holding  the 
twenty-ninth  convention  of  the  American  Institute  of  Elec- 
trical Engineers  in  Boston  from  June  24  to  28.  .  On 
Wednesday,  June  26,  a  joint  meeting  will  be  held  with  the 
Illuminating  Engineering  Society,  and  on  Thursday,  June 
27,  a  joint  session  will  be  held  with  the  Society  for  the 
Promotion  of  Engineering  Education.  The  headquarters 
will  be  at  the  Hotel  Somerset,  where  a  reception  and  dance 
will  be  given  on  the  evening  of  Monday,  June  24.  At  the 
opening  session  on  Tuesday  morning  Mr.  Gano  Dunn  will  ■ 
deliver  his  presidential  address  and  will  introduce  Presi- 
dent-elect Ralph  D.  Mershon. 

Parallel  sessions  will  be  held  on  Tuesday  morning,  Thurs- 
day morning,  Friday  morning  and  Friday  afternoon.  The 
following  papers  will  be  presented:  Determination  of 
Corona  Losses  at  High  Potential,  by  Prof.  C.  Francis  Hard- 
ing; Dielectric  Strength  of  Air,  by  Mr.  F.  W.  Peek,  Jr.; 
Electric  Strength  of  Air,  by  Prof.  J.  B.  Whitehead ;  Meas- 
urement of  Voltage  and  Current  Over  a  Long  Artificial 
Transmission  Line  at  25,  60  and  420  Cycles  per  Second,  by 
Dr.  A.  E.  Kennelly  and  Mr.  F.  W.  Lieberknecht;  Electro- 
lytic Corrosion  of  Iron  in  Street  Soils,  by  Prof.  A.  F.  Ganz ; 
The  Electric  Furnace,  by  F.  A.  J.  FitzGerald;  Simplifica- 
tion of  Electrothermal  Calculations;  the  Watt  and  Thermal 
Ohm,  by  Dr.  Carl  Hering;  Vacua,  by  Dr.  W.  R.  Whitney; 
Metallic  Tungsten  and  Some  of  Its  Applications,  by  Dr.  W. 
D.  Coolidge ;  Characieristics  and  Applications  of  Vibration 
Galvanometers,  by  Mr.  Frank  Wenner;  The  Convection 
and  Conduction  of  Heat  in  Gases,  by  Mr.  Irving  Langmuir; 
Problems  of  Interior  Illumination,  by  Mr.  Bassett  Jones. 
Jr.;  Relations  of  Illuminating  Engineering  to  Electrical 
Engineering,  by  Dr.  Louis  Bell ;  Demonstration  of  Some  of 
the  Relations  of  Color  to  Illumination  Work,  by  Dr.  Her- 
bert E.  Ives;  Industrial  Illumination  and  Average  Per- 
formance of  Lighting  Systems,  by  Mr.  C.  E.  Clewell ;  Rela- 
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Hon  of  Central  Station  Generation  to  Railway  Electrifica- 
tion, by  Mr.  Samuel  InsuU;  Introduction,  Definite  Scope 
and  Purpose  of  Report  of  Education  Committee,  by  Prof. 
J.  P.  Jackson ;  Industrial  Education  as  Applicable  by  Elec- 
trical Manufacturing  Corporations  to  Their  Own  Organiza- 
tions, by  Dr.  Charles  P.  Steinmetz ;  A  Few  Successful 
Types  of  Vocational  or  Industrial  Education  in  the  Neiv 
England  and  Middle  States,  by  Prof.  Henry  H.  Norris; 
Telephone  and  Electric  Operating  Companies  and  Other 
Industrial  Schools  in  and  About  Nezv  York  City,  by  Dr. 
Samuel  Sheldon;  The  Important  Features  of  State  Laws 
Relating  to  Publicly  Supported  and  Controlled  Vocational 
or  Industrial  Schools,  by  Prof.  Walter  I.  Slichter;  Organ- 
isation of  the  Technical  College  as  Related  to  Its  Useful- 
ness to  the  Industries,  by  Mr.  Ralph  D.  Mershon;  History 
and  Development  of  Submarine  Signaling,  by  Mr.  H.  J.  W. 
Fay;  The  Wiring  of  Large  Buildings  for  Telephone 
Service,  by  Mr.  Fred  L.  Rliodes ;  The  Vibration  of  Tele- 
phone Diaphragms,  by  Mr.  Charles  V.  Meyer  and  Prof. 
J.  B.  Whitehead;  Military  Telegraph  Lines  Using  the 
Polarized  Sounder  as  Receiving  Instrument,  by  Mr.  George 
R.  Guild  ;  M.  asuring  Stray  Currents  in  Underground  Pipes, 
by  Dr.  Carl  Hering ;  Electrical  Transmission  of  Electrical 
Measurements,  by  Mr.  O.  J.  Bliss ;  Metering  Large  Direct- 
Current  Installations,  by  Mr.  F.  V.  Magalhaes;  A  Tubular 
Electrodynamometer  for  Heavy  Currents,  by  Mr.  P.  G. 
Agnew ;  Measurement  of  Alternating  Current  of  Low 
Value,  by  Mr.  M.  G.  Newman ;  Electrical  Measurements 
with  Special  Reference  to  Lamp  Testing,  by  Mr.  Evan  J. 
Edwards;  Measuring  Alternating-Current  Resistance  and 
Comparing  It  zvith  the  Direct-Current  Resistance,  by  Dr. 
Edwin  F.  Northrup ;  Measurement  of  Energy  with  Instru- 
ment Transformers,  by  Mr.  Alexander  Maxwell,  Induction 
Type  Indicating  Instruments,  by  Mr.  Paul  MacGahan ;  The 
Squirrel-Cage  Induction  Generator,  by  Messrs.  H.  M. 
Hobart  and  E.  Knowlton ;  Efficiency  of  Rotating  Electrical 
Machines,  by  Mr.  E.  M.  Olin ;  Operating  Characteristics 
of  Large  Turbo-Generators,  by  Mr.  A.  B.  Field;  Motor- 
Starting  Currents  as  Affecting  Large  Transmission  Sys- 
tems, by  Mr.  P.  M.  Lincoln;  Characteristics  of  a  Large 
Unipolar  Generator,  by  Mr.  B.  G.  Lamme ;  Single-Phase 
Induction  Motors,  by  Mr.  W.  J.  Branson ;  Excitation  of 
Alternating-Current  Generators,  by  Mr.  D.  B.  Rushmore; 
Compensating  Wattmeters,  by  Mr.  A.  L.  Ellis;  Potential 
Transformer  Testing,  by  Mr.  J.  R.  Craighead ;  Measuring 
Permeability  zvith  Alternating  Current,  by  Messrs.  L.  T. 
Robinson  and  John  D.  Ball ;  Measuring  Moximum 
Values  in  High-Voltage  Testing,  by  Dr.  C.  H.  Sharp  and 
Mr.  F.  M.  Farmer;  Hot-Wirc  Instruments,  by  Messrs. 
A.  W.  Pierce  and.M.  E.  Tressler;  Incandescent  Lamps  as 
Resistors,  by  Mr.  T.  H.  Armine;  Resonant  Circuit  Fre- 
quency Indicator,  by  Messrs.  W.  H.  Pratt  and  D.  R.  Price ; 
Wheatstonc  Bridge  Rotating  Standard  Method  of  Testing 
Large  Capacity  Watt-Hour  Meters,  by  Messrs.  C.  H. 
Ingalls  and  J.  W.  Cowles;  TJie  Testing  of  Instrument 
Transformers,  by  Messrs.  P.  G.  Agnew  and  F.  B.  Silsbee ; 
Localizers.  Suppressors  and  Experiments,  by  Prof.  E.  E.  F. 
Creighton  and  Mr.  J.  T.  Whittlesey;  The  Runazvay  Speed 
of  Waterzuhcels  and  Its  Effect  on  Connected  Rotary 
Machinery,  by  Mr.  Daniel  W.  Mead;  Relay  Protective  Sys- 
tems, by  Mr.  L.  L.  Eldem ;  The  Transient  Reactions  of 
Alternators,  by  Messrs.  W.  A.  Durgin  and  R.  H.  White- 
head ;  Application  of  Electric  Drive  to  Paper  Machines,  by 
Mr.  J.  S.  Henderson,  Jr. ;  Electricity  on  the  Farm,  by  Mr. 
Putnam  A.  Bates. 

Among  the  entertainment  features  will  be  trips  by  auto- 
mobiles and  launches  for  the  ladies,  and  visits  to  the  gen- 
erating stations  of  the  Edison  Electric  Illuminating  Com- 
pany and  the  Boston  Elevated  Railway  Company,  the 
Massachusetts  Institute  of  Technology  and  the  Lynn  works 
of  the  General  Electric  Company.  The  banquet  will  be 
held  and  the  Edison  Medal  presented  to  Mr.  George  West- 
inghouse  in  the  Hotel  Somerset  on  Thursday  at  7  p.  m. 


OPENING  SESSIONS  OF  N.    E.  L.  A.  CONVENTION. 


With  the  arrival  on  Sunday  of  the  various  special  trains, 
including  the  "Red"  special  de  luxe  from  New  York,  the 
"Pink"  special  by  way  of  the  Canadian  Rockies  from  New 
York,  the  "Green"  special  by  way  of  Canada  from  Chicago, 
the  "Orange"  special  from  Chicago  and  St.  Paul,  the 
"Purple"  special  from  St.  Louis  and  the  "Golden  Poppy" 
special  from  San  Francisco  and  Los  Angeles,  all  ahead  of 
time,  the  thirty-fifth  convention  of  the  National  Electric 
Light  Association  at  Seattle,  Wash.,  may  be  said  to  have 
sprung  into  being.  The  indications  are  that  the  registration 
will  reach  1500. 

Forty  hotels  in  Seattle  were  in  readiness  to  minister  to 
the  comfort  of  the  delegates  and  guests.  Some  of  these 
were  more  in  demand  than  others,  and  as  a  consequence 
the  reservations  for  them  soon  exceeded  their  accommoda- 
tions. The  greater  part  of  the  delegates  are  quartered  at 
twelve  of  the  leading  hotels,  and  the  smaller,  less  central 
houses  absorbed  the  others,  who  failed  to  make  advance 
arrangements.  In  anticipation  of  the  arrival  of  the  dele- 
gates, Mayor  G.  F.  Cotterill  of  Seattle  issued  a  proclama- 
tion requesting  the  business  men  to  decorate  their  buildings 
and  in  other  ways  to  show  their  appreciation  of  the  honor 
paid  the  city.  The  Hotel  Washington,  which  served  as  the 
semi-official  headquarters  of  the  congress,  was  appropriate- 
ly decorated  with  electric  flags  of  many  nations,  the  lamps 
being  connected  to  a  flasher  so  as  to  impart  a  waving  effect. 
The  municipal  department  also  festooned  the  principal 
streets  leading  from  the  largest  hotels  to  the  Armory  with 
varicolored  incandescent  lamps,  and  in  addition  the  exterior 
of  the  Armory  was  illuminated  by  twelve  flaming-arc  lamps 
suspended  from  the  turrets  and  two  luminous-arc  lamps 
on  posts  set  up  on  the  southern  terrace. 

The  badge  of  the  association  was  outlined  in  lamps  over 
the  main  entrance  of  the  convention  headquarters.  When 
the  convention  proper  began  with  the  opening  of  the  ex- 
hibits and  the  reception  to  President  and  Mrs.  John  F. 
Gilchrist  on  Monday  night,  that  section  of  the  city  in  which 
the  Armory  and  the  leading  hotels  are  located  was  ablaze 
with  light.  Never  in  the  history  of  the  association  was 
an  exhibition  opened  with  less  conmiotion  and  in  more 
readiness  than  the  electric  show  on  Monday  night.  The 
exhibition  hall  itself  was  dazzling  in  brilliance.  Hiding 
the  roof  trusses  and  the  woodwork  of  the  balcony  was  an 
immense  canopy  of  cream  and  garnet.  The  ceiling  treat- 
ment was  divided  into  five  distinctive  divisions  longitu- 
dinally and  eight  sections  transversely,  and  where  the  sec- 
tions met  art-glass  chandeliers  and  immense  sunbursts  of 
tungsten  lamps  (twenty-one  fixtures  in  all)  were  sus- 
pended. The  booths  themselves  were  constructed  on 
Colonial  lines,  the  cornices  lighted  by  tungsten  lamps  hidden 
from  view,  having  the  name  of  each  exhibitor  in  letters  of 
gold.  The  general  treatment  of  the  booths  was  in  white  and 
gold  with  the  exception  of  the  floor,  which  was  stained  in 
oak  and  covered  with  rugs.  A  complete  description  of  the 
exhibition  will  appear  in  next  week's  issue. 

The  reception  to  President  and  Mrs.  Gilchrist  was  held 
in  the  principal  meeting  room,  the  walls  of  which  were 
hidden  behind  fir  trees,  forming  an  exquisite  background  for 
innumerable  bunches  of  roses  gathered  by  the  local  lighting 
company  and  the  lighting  companies  at  Portland,  Ore.  In 
fact,  so  plentiful  and  fragrant  were  the  roses  that  it  ap- 
peared as  if  the  rose  carnival  had  been  moved  from  Port- 
land to  Seattle  for  the  occasion.  Outside  the  reception 
room  the  northern  terrace  was  transformed  into  a  hanging 
garden  lighted  by  the  subdued  glow  from  Japanese  lanterns 
and  shut  off  from  the  gaze  of  onlookers  by  various  trees 
and  floral  decorations.  The  terrace  itself  was  carpeted  so 
that  after  the  dances  the  guests  could  promenade  and  par- 
take of  refreshments  and  light  lunches.  The  reception 
itself  was  a  gala  event  for  Seattle,  all  of  the  leading  citizens 
having  been  invited  to  participate  in  this  function.     In  the 
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I  (.LCI V 111^  lull'.  biMilt^  I'ic.MilciU  ami  Mrs.  Ljilchrist,  were 
I'irst  Vice-presuleiit  and  Mrs.  K.  M.  Tait,  Mr.  and  Mrs. 
11.  J.  CJillc,  Mr.  aiul  Mrs,  J.  E.  Davidson,  rast-presideiits 
Arthur  Williams  and  VV.  W.  i'"reeinau  and  a  host  uf  others 
familiar  to  the  electric  light  fraternity.  A  |)romena(le.  con 
COM  and  tiance  folloueil  the  rcceiHion,  and  the  merryiiiakin>4 
was  not  hrouf^ht  to  a  clo.se  until  early  i'uesday  morning. 
t)n  Munday  afternoon,  after  the  preliminaries  of  regis- 
tration IkuI  been  completed,  the  delegates  and  guests  were 
taken  in  special  cars  to  the  campus  of  the  University  of 
Washington,  where  a  game  of  baseball  was  played,  in  the 
presence  of  over  500  enthusiastic  devotees  of  the  national 
^ame,  between  the  Pacific  Coast  baseball  team  and  a  nine 
made  up  of  men  from  east  of  the  Rockies.  The  coveted 
prize  was  the  VVestinghouse  Cup,  contested  for  last  year  in 
New  York  and  held  by  the  nine  of  the  Edison  Electric 
Illuminating  Company  of  Brooklyn.  To  the  dismay  of  the 
Eastern  delegates,  the  game  was  won  by  the  Western  team, 
the  score  being  i6  to  3. 

FIRST    CIENERAl,    SESSION. 

The  first  general  session  of  the  convention  began 
promptly  at  10  o'clock,  with  President  Gilchrist  in  the  chair. 
Every  seat  in  the  iliain  room  was  occupied  and  remained  so 
for  the  greater  part  of  the  session.  The  first  speaker  was 
the  Hon.  G.  F.  Cotterill,  Mayor  of  Seattle,  who  in  his  wel- 
coming address  mentioned  the  rapid  growth  of  the  city, 
both  commercially  and  numerically,  likening  its  develop- 
ment to  that  of  the  electrical  art.  He  admitted  the  obliga- 
tion of  the  city  to  that  art,  especially  in  the  washing  down 
of  hills  by  electrically  operated  pumps  so  as  to  permit  of 
its  logical  expansion.  As  everyone  visiting  Seattle  knows, 
the  business  center  of  the  metropolis  of  the  Pacific  North- 
west is  well  lighted,  and  Mayor  Cotterill  maintained  that 
Seattle  is  the  best-lighted  city  in  America,  backing  up  this 
contention  with  statistics  showing  that  it  possessed  1631 
tungsten  cluster  posts  and  some  8000  additional  lamps  of 
various  types  on  its  25  miles  of  streets.  Readers  of  the 
Elcctriccil  World  had  a  complete  description  of  this 
nmnicipal  system  given  them  in  the  June  i  number.  After 
describing  eloquently  the  scenic  setting  of  Seattle  with  the 
Cascades  to  the  east,  the  Olympics  to  the  west,  Mount 
Rainier  to  the  south  and  Mount  Baker  to  the  north,  the 
Mayor  expressed  the  hope  that  all  those  in  attendance 
would  not  only  enjoy  themselves  but  return  to  their  homes 
enthusiastic  in^their  praise  of  Seattle.  He  concluded  with 
a  very  hearty  welcome.  On  behalf  of  the  association,  Presi- 
dent Gilchrist,  in  well-chosen  words,  thanked  the  Mayor 
for  his  presence  and  inspiring  address,  stating  that  the  ap- 
plause with  which  it  was  received  was  a  sufficient  indica- 
tion of  the  fact  that  the  words  had  struck  a  responsive 
chord.  President  Gilchrist  then  surrendered  the  chair  to 
Vice-president  Tait.  while  he  delivered  his  presidential 
address. 

PRESIDENT  Gilchrist's  address. 

In  the  introductory  portion  of  his  address  President  John 
F.  Gilchrist  called  attention  to  the  fact  that  much  of  the 
work  of  the  association  is  now  continuous  from  one  gen- 
eral convention  to  another,  the  work  now  being  accom- 
plished largely  by  standing  committees.  The  committee 
report  has  largely  supplanted  the  paper  by  the  individual. 

President  Gilchrist  stated  that  there  had  been  a  fair  in- 
crease in  membership  during  the  past  year.  Under  the 
headway  which  it  has  obtained  Class  B  membership  will 
continue  to  extend  rapidly,  not  only  as  a  result  of  the 
formation  of  company  sections  but  on  account  of  the  in- 
creasing desire  on  the  part  of  individuals  in  the  business 
to  participate  in  the  membership  and  get  the  advantage  of 
publications.  The  greatest  effort,  however,  should  be  in 
increasing  the  company,  or  Class  A,  membership.  There 
seems  to  be  much  difficulty  in  attracting  to  the  association 
the  very  companies  which  w^ould  derive  the  most  benefit. 
Some   way   should  be   found   to   interest  these  people   and 


show  ihiin  that  for  a  very  small  amount  of  money  they 
can  obtain  advice  and  opinions  along  engineering,  organ- 
ization and  connnercial  lines  which  would  cost  them  many 
hundred  times  the  membership  fee  if  they  went  out  to 
purdiase  such  advice  conunercially. 

The  monthly  liullclin  is  growing  yearly  in  importance. 
The  association  may  most  profitably  increase  tiie  ajjpropria- 
tion  necessary  for  the  vv(jrk  on  the  Bulletin  with  its  Ques- 
tion Box.  There  is  no  doubt  as  to  its  very  great  usefulness 
at  the  present  time,  and  it  would  seem  that  it  has  sufiicicnt 
possibilities  and  may  be  of  such  great  value  to  so  large  a 
percentage  of  the  membership  that  the  expense  of  making 
it  larger  each  year  would  he  thoroughly  warranted.  In  tiie 
past  the  Question  I'ox  has  been  edited  by  volunteer  editors 
supplied  through  the  generosity  of  member  companies,  but 
after  this  year  it  will  probably  be  handled  in  the  secretary's 
office. 

The  plan  of  inviting  state  associations  to  affiliate  with 
the  national  association  is  working  out  slowly.  During  the 
year  the  Northwest  Association,  comprising  several  of  the 
states  in  that  section  of  the  country,  the  Michigan  Elec- 
trical Association  and  the  Iowa  Association  have  voted  to 
affiliate  and  have  been  taken  in.  This  movement  is  a  little 
slow,  but  the  results  are  satisfactory.  The  presidents  of 
the  dififerent  affiliated  associations,  as  ex  officio  members  of 
the  executive  connnittee,  have  a  voice  in  the  management 
of  the  parent  association,  and  their  respective  associations 
become  a  part  of  the  national  in  fact  as  well  as  in  name 
and  membership. 

There  has  been  much  growth  during  the  year  in  the  com- 
pany sections.  A  few  new  sections  have  been  formed,  but 
the  growth  has  been  principally  on  account  of  the  accession 
of  a  large  number  of  members  to  the  older  sections.  This 
work  should  be  encouraged  and  extended  as  much  as  pos- 
sible. Very  few  companies  are  too  small  to  find  a  company 
section  practicable.  The  experience  of  those  companies 
which  have  been  pioneers  in  the  movement  would  indicate 
that  nothing  has  done  more  for  the  association  since  it  was 
first  organized  than  the  company  section  movement,  which 
brings  the  whole  body  of  the  employees  in  touch  with  the 
association  work,  impresses  them  with  their  individual 
responsibilities,  and  through  them  creates  an  influence  in 
the  community  which  affords  the  greatest  possible  protec- 
tion by  establishing  a  good-will  and  a  public  sentiment  in 
favor  of  the  corporation  which  cannot  be  so  well  secured 
in  any  other  way.  The  company  which  does  not  promote  a 
company  section  within  its  ranks  is  denying  itself  and  its 
employees  a  great  deal  of  benefit  which  has  a  very  decided 
money  value. 

The  income  of  the  association  at  the  present  time  from 
all  sources  is  somewhat  over  $100,000  per  annum,  but  is 
hardly  ample  for  the  necessities  of  the  organization,  as  it 
is  desirable  to  lay  aside  a  certain  amount  each  year  for  the 
purpose  of  accumulating  a  reserve  fund.  It  has  not  been 
possible  to  do  this  every  year.  Some  little  time  ago  the 
association  started  such  a  fund,  and  it  has  at  the  present 
time  $15,000  invested  in  securities. 

While  a  very  large  sum  of  money  in  a  reserve  fund  may 
not  be  necessary  or  desirable  and  may  even  prove  an  em- 
barrassment, an  association  of  the  size  of  this  one,  repre- 
senting the  very  large  interests  which  it  does,  should  have 
a  fund  of  at  least  $500,000  well  invested,  which  would  in- 
sure an  income  over  and  above  that  derived  from  other 
sources  of  from  $20,000  to  $25,000  a  year.  Such  resources 
would  give  the  association  greater  standing  and  would  put 
it  in  a  position  to  take  up  in  etnergency  almost  any  work 
which  might  present  itself.  W'hen  one  stops  to  consider  that 
from  $300,000  to  $400,000  is  spent  by  the  members  of  the 
association  in  attending  a  single  convention,  and  that  this 
does  not  include  the  value  of  the  time  of  the  delegates,  but 
only  their  out-of-pocket  expense,  the  above  does  not  seem 
an  extravagant  sum  always  to  have  on  hand  by  an  associa- 
tion  which   exists   for  the  advancement  and  protection   of 
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an  industry  which  employs  between  1500  and  2000  millions 
of  dollars  of  capital. 

A  very  slight  effort  for  a  few  years  would  result  in  its 
accunmlation,  and  the  association  would  thereby  be  placed 
in  a  position  to  take  up  promptly  almost  any  matter  which 
might  be  necessary  in  the  interests  of  its  members,  while  the 
application  of  the  yearly  income  to  study  and  development 
outside  of  the  ordinary  routine  o-f  association  work  might 
be  of  incalculable  benefit  to  the  members. 

A  relationship  which  has  not  been  cultivated  in  the  past 
to  the  extent  that  it  should  be  cultivated  in  the  future  is 
that  between  the  National  IClcctric  Light  Association  and 
the  various  institutions  of  learning  throughout  the  country. 
Not  only  is  it  important,  from  the  standpoint  of  having 
men  properly  educated  to  prosecute  the  business  and  operate 
undertakings,  to  get  in  closer  touch  with  the  branches  of 
such  institutions  that  deal  with  the  education  of  young  men, 
but  it  is  also  desirable  by  more  mutual  acquaintance  to  get 
in  a  position  to  appreciate  each  other's  points  of  view  in 
order  that  the  rising  generation  may  have  broad  practical 
views  regarding  many  of  the  great  questions  which  are 
puzzling  this  country  to-day,  and  particularly,  fair  views 
regarding  the  formation  and  operation  of  corporations — 
most  especially,  public  utility  corporations.  A  standing 
committee  on  relations  with  institutions  of  learning  would, 
in  the  estimation  of  the  speaker,  be  most  desirable. 

Still  another  relationship  which  it  would  be  desirable 
for  the  association  to  cultivate  would  be  one  with  the  public 
service  commissions  of  the  country.  While  at  the  present 
time  comparatively  few  of  the  states  have  established  such 
commissions,  they  are  increasing  yearly  in  number.  It  is 
fair  to  conclude  that  the  men  on  these  commissions  are 
earnestly  desirous  of  arbitrating  fairly  between  the  public 
utilities  authority  over  which  is  given  to  them  and  the 
people,  but  they  naturally  lack  experience,  and  the  N.  E. 
L.  A.,  without  compromising  its  position  as  the  bulwark  of 
the  rights  of  the  central-station  business,  should  maintain 
toward  the  commissions  an  attitude  of  cordial  and  friendly 
co-operation  in  arriving  at  what  is  right  and  fair  in  rela- 
tions between   public   service  corporations   and   the  public. 

The  tide  of  public  opinion  with  regard  to  the  question  of 
municipal  ownership  seems  to  ebb  and  flow.  Six  or  seven 
3-ears  ago  it  seemed  to  be  at  the  flood  point.  This  was 
followed  apparently  by  a  decided  revulsion  from  the  idea 
of  municipal  ownership  of  utilities,  but  recently  the 
municipal  idea  seems  again  to  be  becoming  more  popular. 
Political  expediency  and  the  self-interest  of  a  certain  pro- 
portion of  the  public  will  probably  always  be  decided  factors 
in  this  discussion,  but  these  elements  should  be  overcome 
and  the  question  should  be  dealt  with  from  the  standpoint 
of  the  "greatest  good  to  the  greatest  number"  of  people. 
If  this  problem  is  taken  up  intelligently  it  can  be  shown 
that  under  the  conditions  existing  in  the  world  to-day,  and 
particularly  in  this  country,  better  service  can  be  rendered 
at  the  same  price,  or  the  same  service  at  a  lower  price,  in 
all  branches  of  public  utility  work  by  privately  owned  cor- 
porations as  compared  with  municipally  owned  ones.  The 
difficulty  encountered  is  that  of  making  an  intcllit;c'nt 
comparison. 

Apparently  at  the  present  time  one  decided  cause  of  the 
increase  of  municipally  owned  plants  is  that  many  short- 
sighted owners  of  small  properties,  who  have  not  been  able 
to  operate  them  successfully,  have  deliberately  gone  into 
the  business  of  unloading  their  properties  on  the  municipali- 
ties. Another  important  element  in  the  increase  of  small 
nnmicipal  plants  is  the  fact  that  in  many  small  towns  those 
in  charge  of  the  water-works  are  using  their  influence  to 
have  electric  plants  established  in  connection  with  the 
water  plants.  This  in  itself  is  no  doubt  fundamentally 
economical,  but  far-sightedness  on  the  part  of  central- 
station  people  should  result  in  the  matter  being  arranged  so 
that  the  privately  owned  company  will  take  over  the  opera- 
tion of  the  water  system  or  at  least  provide  the  power  for 


doing  the  pumping.  Centralization  of  every  supply  is  in 
the  direction  of  economy,  and  no  central  station  should  rest 
while  there  is  any  possibility  of  extending  that  cen- 
tralization. 

A  connnittee  of  the  association  for  two  years  past  has 
been  making  a  careful  study  of  electricity  rates.  The  ques- 
tion of  rates  is  one  which  has  occupied  a  great  deal  of  the 
attention  of  electrical  people  since  the  business  was  in- 
augurated, and  while  rate  schedules  have  been  established 
very  generally  which  on  analysis  are  quite  similar  in  results, 
there  is  a  deploral)le  lack  of  uniformity  in  the  schedules 
themselves. 

The  question  of  rates  is  naturally  one  of  paramount  nn- 
portance  in  the  eyes  of  the  public  service  conmiissions.  At 
the  present  time  these  commissions  are  in  many  instances 
studying  the  question  and  have  not  felt  sufficiently  sure  of 
their  position  to  take  any  very  radical  steps,  which  is  a 
rational  and  conservative  view;  but  the  time  is  close  when, 
on  the  initiative  of  the  companies  which  form  the  N.  E. 
L.  A.,  uniform  rate  systems  must  be  put  into  effect.  Full 
appreciation  of  the  importance  of  this  matter  should  result 
in  some  uniform  practice  in  the  matter  of  rates  being  in- 
dorsed within  the  next  few  years  which  may  be  gradually 
adopted  until,  as  in  the  case  of  accounting,  it  comes  to  be 
recognized  that  there  is  decided  uniformity  among  the  com- 
panies in  this  respect. 

Stimulated  by  last  year's  report  of  the  public  policy 
committee,  a  great  deal  of  interest  has  been  shown  in  plans 
for  adding  to  the  welfare  of  central-station  company  em- 
ployees. Employees'  clubs,  savings  and  investment  plans, 
pension  schemes,  athletic  events,  entertainments,  the  attend- 
ance of  physicians  and  visiting  nurses  and  similar  arrange- 
ments for  adding  to  the  health,  pleasure  and  general  wel- 
fare of  the  employees  are  becoming  yearly  more  common. 

Somewhat  in  line  with  this  class  of  work,  the  association 
has  been  fortunate  this  year  in  being  instrumental  in 
obtaining  the  appointment  of  a  body  known  as  the  Resus- 
citation Commission,  consisting  of  the  most  eminent  medical 
and  electrical  men.  This  commission  has  been  studying  the 
effect  of  electrical  shock  on  the  human  system  in  order  to 
treat  more  intelligently  and  successfully  cases  of  this  kind; 
also  to  revise  and  prepare  for  publication  rules  and 
diagrams  which  will  result  in  the  application  of  first-aid 
methods  in  accordance  with  the  most  up-to-date  practice. 

In  concluding  his  address.  President  Gilchrist  commended 
the  policy  of  the  association  in  taking  the  initiative,  from 
the  standpoint  of  good  business,  as  well  as  good  ethics,  in 
urging  upon  its  members  the  adoption  of  the  most  modern 
ideas  of  broad  and  fair  relationships  between  public  utility 
companies  and  the  public. 

The  usual  custom  of  submitting  the  reconnnendation  of 
the  president  to  a  committee  for  final  report  and  definite 
action  was  followed.  The  committee  consists  of  Messrs. 
W.  C.  L.  Eglin,  of  the  Philadelphia  Electric  Company. 
Philadelphia,  Pa.;  J.  C.  Davidson,  of  the  Pacific  Power  & 
Light  Company,  Portland,  Ore.,  and  R.  H.  Ballard,  of  the 
Southern  California  Edison  Company,  Los  Angeles,  Cal. 
Following  the  appointment  of  the  committee  on  the  presi- 
dent's address,  Mr.  J.  A.  Britton,  of  the  Pacific  Gas  & 
Electric  Company,  San  Francisco,  Cal.,  made  a  very 
eloquent  address,  inviting  the  association  to  hold  its  con- 
vention in  San  Francisco  in  191 5  at  the  time  of  the  Panama- 
Pacific  Exposition.  San  Francisco  could  hardly  have 
chosen  a  better  advocate  than  Mr.  Britton.  who  extem- 
poraneously and  yet  beautifully  portrayed  the  scenic  won- 
ders of  California,  not  forgetting  to  remind  the  association 
of  the  indebtedness  of  the  art  to  that  State  for  pioneer 
developments  in  the  high-tension  transmission  of  electrical 
energy. 

Secretary  T.  Commerford  Martin  drew  attention  to  the 
fullness  of  the  announcements  published  in  the  program. 
The  report  of  the  committee  on  organization  of  the  in- 
dustry was  presented  by  Mr.  H.  H.  Scott,  of  the  Doherty 
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Operatinfj  (."oniiiany  of  Now  York,  wlio  read  from  maiiii 
script.  Statistics  were  j^ivi-ii  i)f  tlu'  pn-si'iit  status  of  tlu- 
orgaiii/.ation,  tlic  uuMubcrsliip  of  wliicli  totals  12,084.  The 
iiRMiil)orsliip  is  apporlioiu'il  as  follows:  Class  A,  1134;  Class 
H,  9725 ;  Class  C,  45 ;  Class  D,  240,  and  Class  1'^  940. 
Diirinjj  the  year  the  gains  in  the  respective  classes  have 
been  as  follows:  Class  A,  lyd;  Class  H,  3071  ;  Class  C,  26; 
Class  I),  14;  Class  IC.  132,  making  a  total  of  3419.  During 
the  year  tiiree  geographic  sections  and  nine  new  company 
sections  have  atliliatcd  with  the  national  body,  so  that  there 
are  now  ten  geographic  sections  and  thirty-seven  companies 
represented. 

In  his  annual  report  Secretary  Martin  gave  data  sliowing 
the  amount  of  detail  work  handled  in  the  New  York  ollice 
and  directed  attention  to  the  fact  that  out  of  an  income  of 
approximately  $100,000  almost  one-half  is  spent  on  the 
publications  of  the  association.  The  cost  of  the  Proceed- 
ings during  the  past  year  was  approximately  $20,000,  to 
which  must  he  added  $7,000  for  advance  copies  of  papers 
and  reports  distributed  at  the  New  York  cbnvention.  In 
order  to  reduce  these  expenses  to  a  minimum,  it  is  planned 
hereafter  to  subdivide  the  Proceedings  into  technical,  com- 
mercial, accounting  and  transmission  volumes.  During  the 
year  12,502  volumes  of  the  Proceedings  were  printed,  2500 
copies  of  the  revised  edition  of  the  "Question  Box"  and 
4000  copies  of  the  "Electrical  Solicitor's  Handbook,"  while 
for  the  present  convention  an  edition  of  the  "Electrical 
Metcrman's  Handbook,"  a  volume  of  nearly  1000  pages, 
has  been  prepared.  In  addition,  the  commercial  section  has 
brought  out  2000  copies  of  the  "Commercial  Digest,"  in 
loose-leaf  form,  and  three  pamphlets  devoted  to  specific 
branch  work,  namely,  industrial  lighting  (20,000  copies), 
residence  lighting  (5000  copies)  and  street  lighting  (10,000 
copies).  During  the  year  the  commission  of  the  associa- 
tion on  the  subject  of  resuscitation  from  electric  shock  has 
issued  through  the  association  a  chart  and  pamphlet,  1500 
copies  of  which  were  printed  for  distribution  at  the  con- 
vention. 

Mr.  W.  W.  Freeman,  of  the  Edison  Electric  Illuminating 
Company  of  Brooklyn,  N.  Y.,  presented  a  resolution  in- 
structing the  secretary  to  send  the  greetings  of  the  con- 
vention to  Mr.  L.  A.  Ferguson,  regretting  his  absence  and 
illness  and  exoressing  pleasure  at  the  news  of  his  con- 
valescence. Mr.  W.  H.  Blood,  Jr.,  of  Boston,  presented 
the  report  of  the  insurance  expert,  showing  progress  made 
during  the  past  y-ear. 

Following  the  presentation  of  this  report  Mr.  T.  C. 
Martin  presented  in  abstract  the  first  part  of  his  report  as 
the  committee  on  progress.  President  Gilchrist  announced 
that  Mr.  Arthur  Williams,  of  New  York,  as  chairman  of 
the  committee  on  library  and  the  solicitor's  handbook,  had 
no  report  to  submit.  Mr.  E.  A.  Edkins,  of  Chicago,  then 
presented  the  report  on  the  Question  Box.  This  report  was 
the  only  feature  of  the  morning  session  which  drew  forth 
any  discussion.  Messrs.  W.  H.  Hodge,  Chicago ;  J.  H. 
Seaman,  Philadelphia;  T.  K.  Jackson,  Mobile;  H.  A.  Niesse, 
Chicago:  R.  H.  Ballard,  Los  Angeles;  F.  Osgood,  Newark, 
and  J.  C.  Parker,  Rochester,  took  part  in  the  discussion. 
Mr.  Hodge  submitted  some  notes  prepared  by  Miss  Louise 
B.  Krause  in  which  she  strongly  advocated  the  Dewey 
decimal  system  of  classification  proposed  by  the  author  and 
elaborated  its  many  advantages.  Mr.  Seaman  voiced  the 
same  sentiments.  All  of  those  taking  part  in  the  discus- 
sion emphasized  the  importance  of  the  Question  Box  and 
its  great  usefulness  to  the  entire  central-station  industry 
of  the  country. 

The  concluding  paper  of  the  session  was  one  on  "Ex- 
panded Loyalty,"  written  by  Mr.  Paul  Lupke,  of  Trenton, 
N.  J.,  in  his  characteristic  style.  He  was  unable  to  be 
present,  but  suggested  that  experience  has  shown  that  while 
he  had  written  the  paper  Mr.  Martin  would  dramatize  it. 
After  the  reading  of  Mr.  Lupke's  paper  the  first  general 
session  adiourned. 


TKANSMISSION    SECTION    SESSIONS. 

riic  meetings  of  the  transmission  section  furnished  the 
most  diverting  and  p()])ular  feature  of  the  opening  scssion.s 
of  the  convention.  In  his  address  as  chairman  of  the  sec- 
tion, Mr.  llenry  L.  Doherty  reiterated  his  well-known  views 
on  the  policy  of  the  fidcral  government  in  the  matter  of  the 
conservation  of  water-jjower  and  other  natural  resources 
lie  characterized  the  ])olicy  as  one  pronndgated  and  sus- 
tained by  extremists  and  inniiature  political  economists  of 
(Ustructivc  tendencies.  The  first  transmission  session  on 
Tuesday  evening  was  carried  out  in  accordance  with  the 
printed  program  in  our  issue  of  May  4.  The  paper  of  Mr. 
C.  H.  Williams,  Denver,  was  supplemented  with  inter- 
esting lantern  slides  and  motion  pictures  showing  the  ap- 
plication of  electrical  energy  to  irrigation  and  other  uses 
on  farms  in  northern  Colorado. 

The  second  transmission  session  was  held  on  Wednesday 
afternoon  with  a  very  large  audience  present.  The  special 
feature  was  an  address  by  Hon.  R.  A.  Ballinger,  formerly 
Secretary  of  the  Interior,  who  was  received  with  enthu- 
siastic applause.  Mr.  Ballinger  said  that  a  few  years  ago 
there  was  no  classification  of  public  lands  with  reference 
to  hydroelectric  power  sites,  but  this  situation  soon  gave 
way  to  the  modern  theories  of  extreme  conservationists. 
Originally  the  public  domain  was  wholly  in  the  hands  of 
Congress  and  not  of  the  executive  branch.  Apparently  it 
was  intended  gradually  to  transfer  the  public  lands  to  bona- 
fidc  settlers.  It  was  never  intended  that  the  government 
should  stay  in  the  land  business  as  a  landlord,  yet  this  is  . 
apparently  what  the  extreme  conservationists  would  now 
have  the  government  do.  The  doctrine  of  conservation  as 
laid  down  by  these  extremists  is  ridiculously  unpractical. 
Mr.  Ballinger  expressed  the  opinion  that  the  title  to  the 
public  lands  should  be  turned  over  to  the  various  states  so 
that  each  community  may  regulate  the  development  of  its 
own  natural  resources.  The  policy  of  the  present  ad- 
ministration to  regulate  the  development  of  natural  re- 
sources under  public  domain  is  burdensome  and  unreason- 
able in  the  extreme  and  constitutes  a  serious  bar  to 
progress.  It  is  driving  Western  farmers  to  Canada  and 
causing  capital  to  seek  other  fields.  A  bill  was  introduced 
in  Congress  in  1910  to  turn  the  water-power  sites  over  to 
the  state  governments,  but  this  met  with  the  antagonism  of 
the  ultra-conservationists  because  they  feared  to  lose  their 
bureaucratic  power  and  their  grip  on  the  public  domain 
Mr.  Ballinger  is  opposed  to  President  Taft's  policy  of 
leaving  coal  lands  under  the  ownership  of  the  government 
and  maintained  that  the  present  conservation  policy  fol- 
lowed by  the  government  is  in  reality  very  wasteful.  Mr. 
Ballinger  closed  his  address  with  an  appeal  for  truth  and 
justice  and  deplored  the  muckraking  activities  of  the  maga- 
zines of  the  country  and  the  unchecked  impunity  with 
which  they  attack  the  reputations  of  men  in  public  life. 

Mr.  J.  A.  Britton,  of  the  Pacific  Gas  &  Electric  Company, 
followed  with  a  brief  address  indorsing  the  sentiments  ex- 
pressed by  Mr.  Ballinger.  Chairman  Doherty  contributed 
a  few  remarks  along  the  same  line,  as  did  also  Mr.  D.  B. 
Rushmore. 

At  the  session  of  the  transmission  section  on  Wednesday 
afternoon  it  was  voted  to  change  the  name  of  the  section 
to  the  "hydroelectric  and  transmission  section." 

The  large  attendance  at  each  of  the  commercial  sessions 
testified  to  the  increasing  interest  the  new-business  idea 
is  attracting  from  central-station  men.  The  keynote  of  the 
commercial  meetings  was  struck  at  the  beginning  of  the 
first  session  of  Tuesday  afternoon  by  Mr.  W.  W.  Freeman, 
who  pointed  out  in  his  address  on  broader  ideas  of  com- 
mercial development  that,  while  improvements  in  technical 
efificiency  of  apparatus  have  about  reached  their  limits  in 
the  various  departments  of  generation,  transmission  and 
distribution,  the  fullest  development  of  the  central-station 
industry  in  the  future  must  take  place  in  the  commercial 
end  of  the  business. 
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The  various  sessions  of  the  accounting  section  were 
carried  out  as  planned,  and  tlie  papers  were  discussed  with 
much  enthusiasm. 

The  time  of  the  second  general  session  was  taken  up 
entirely  by  the  report  of  the  rate  research  committee  and 
the  interminable  discussion  which  always  attends  any  paper 
on  rates. 

PUHLIC    POLICY    SESSION. 

A  crowded  house  greeted  the  officers  of  the  association 
at  the  public-policy  meeting  on  Wednesday  night,  showing 
the  increased  interest  which  attends  the  reports  of  the  most 
important  committee  of  the  association.  It  was  expected 
that  Governor  Hay  of  Washington  would  be  present  to 
address  the  gathering,  but  at  the  last  moment  he  sent  a 
message  regretting  his  inability  to  attend.  The  honor  of 
reading  the  report  was  intrusted  to  Mr.  Samuel  InsuU, 
who  was  greeted  with  prolonged  applause.  At  the  conclu- 
sion of  the  reading  of  the  report  and  for  the  benefit  of  the 
people  of  Seattle  present,  Mr.  Insull  stated  that  the  com- 
mittee represented  one-half  of  the  money  invested  in  the 
electric  lighting  and  motor-service  business  in  the  United 
States,  or  approximately  $1,000,000,000,  so  that  its  findings 
were  worthy  of  very  serious  consideration.  The  cloud  of 
social  unrest  which  hovers  over  the  country,  he  said,  could 
best  be  dissipated  by  movements  resulting  in  contented  em- 
ployees. Since  savings  funds  encourage  thrift  and  lead  to 
the  acquisition  of  property,  Mr.  Insull  maintained  that  in 
fostering  such  movements  the  industry  is  performing  a 
distinct  service  to  the  community  and  to  the  country  at 
large.  He  advocated  warmly,  as  heretofore,  the  concen- 
tration of  production  and  distribution  of  electricity  in  the 
hands  of  a  single  corporation  and  welcomed  the  formation 
of  public  service  commissions,  claiming  that  only  by  this 
means  can  the  incidental  troubles  from  competition  be 
eliminated  in  a  business  which  from  its  very  nature  should 
be  monopolistic.  The  speaker  then  reviewed  very  carefully 
the  pleasant  relations  existing  between  the  electric  light- 
ing industry  and  the  manufacturers  and  to  a  great  extent 
the  banking  interests. 

In  presenting  the  formal  report  of  the  medical  commis- 
sion on  resuscitation  from  electric  shock,  Mr.  W.  C.  L. 
Eglin  reviewed  the  causes  leading  to  the  appointment  of  the 
joint  committee,  paying  a  high  tribute  to  Mr.  W.  D. 
Weaver,  of  the  Electrical  World,  for  his  indefatigable 
labors  in  bringing  about  the  formation  of  such  a  commis- 
sion. On  motion  of  Mr.  H.  L.  Doherty,  a  vote  of  thanks 
was  extended  to  the  American  Medical  Association,  and  the 
present  committee  was  continued  for  another  year. 

Abstracts  of  the  papers  and  complete  reports  of  the 
discussions  thereon  will  be  given  in  our  next  issue. 


MISSISSIPPI  ELECTRIC  ASSOCIATION  CONVENTION. 


As  noted  in  our  issue  dated  June  8,  the  fourth  annual 
convention  of  the  Mississippi  Electric  Association  was  held 
in  Vicksburg  on  May  28,  29  and  30.  The  attendance  was 
about  the  same  as  at  last  year's  convention,  a  total  of  106 
being  registered.  At  the  opening  session  Vice-president 
R.  B.  Claggett,  who  explained  that  President  J.  Abbott 
would  not  be  in  attendance  on  account  of  his  removal 
from  the  State,  introduced  the  Hon.  J.  J.  Hayes,  Mayor  of 
Vicksburg,  who  welcomed  those  in  attendance.  The  re- 
marks of  Mayor  Hayes  were  well  received  and  Vice- 
president  Claggett  gracefully  acknowledged  them  on  be- 
half of  the  association.  He  then  proceeded  to  read  his 
address  as  acting  president,  in  which  he  dwelt  on  the  work 
of  the  past  year.  He  stated  that  the  "Question  Box."  as  a 
means  of  activity  for  all  the  member.s,  should  he  one  of 
the  important  works  of  the  association.  Current  questions 
can  be  handled  to  better  advantage,  useful  data  can  be' 
placed  in  hands  of  members,  and  its  facilities  will  serve  for 
communication  between  members.     He  expressed  his  con- 


viction that  it  would  become  a  great  factor  in  the  associa- 
tion. He  expressed  his  thanks  to  the  editor.  Professor  C. 
E.  Reid,  for  his  untiring  efforts. 

Speaking  on  standardization  of  accounts,  he  said  that 
a  connuittec  should  be  appointed  to  consider  the  adaptabil- 
ity of  the  forms  prescribed  by  the  National  Electric  Light 
Association.  If  the  time  should  come  when  member  com- 
panies will  be  subject  to  rulings  of  a  public  utility  com- 
mission they  .should  be  in  position  to  convince  its  members 
of  the  practicability  of  the  forms  recommended.  Regard- 
ing propo.sed  legislation,  he  stated  that  the  electrical  indus- 
try had  developed  so  rapidly  that  central-station  managers 
have  had  no  time  to  watch  legislative  matters,  resulting  in 
a  condition  which  poorly  protects  the  interests  involved. 
A  number  of  important  laws  should  be  enacted,  among 
which  is  one  dealing  with  the  theft  of  energy  which  makes 
the  presence  on  any  premises  of  any  appliance  or  other 
device  for  the  purpose  of  deflecting  the  flow  of  energy 
prima  facie  evidence,  thereby  putting  the  burden  of  proof 
on  the  occupant  of  the  premises.  During  the  year  the 
executive  committee  appeared  before  the  judiciary  com- 
mittee of  the  State  Senate  and  discussed  thoroughly  the 
merits  and  demerits  of  certain  proposed  legislation.  The 
results  achieved  were  beyond  the  committee's  expectation. 
Had  it  not  been  for  the  concentrated  efifort  on  the  part  of 
the  association  the  central  stations  of  the  State  would,  in 
all  probability,  be  subject  to  rulings  of  a  political  com- 
mission whose  members  would  be  unfamiliar  with  the  sub- 
jects in  hand. 

In  his  report  as  secretary-treasurer,  Mr.  A.  H.  Jones 
remarked  that  the  conduct  of  the  case  before  the  Senate 
committee  and  the  results  obtained  proved  conclusively 
the  value  of  the  association  as  well  as  the  absolute  neces- 
sity of  the  organization.  A  committee  was  recommended  to 
gather  information  and  statistics  on  public  utility  commis- 
sion matters  and  also  to  draw  up  a  recommendation  of  a 
public  utility  bill,  patterned  after  the  best  features  of  the 
laws  of  other  states,  so  that  the  data  and  recommendations 
can  be  submitted  to  the  Legislature  when  the  subject  be- 
comes active  again. 

Affiliation  with  the  National  Electric  Light  Association 
was  called  to  the  attention  of  the  members  as  well  as  the 
necessity  for  a  change  in  membership  classification  to  con- 
form with  the  plan  followed  by  the  N.  E.  L.  A.  A  reduc- 
tion in  revenue  would  result,  but  the  individual  members 
would  gain. 

A  reception  was  tendered  to  members  and  guests  at  the 
Carroll  Hotel  Tuesday  evening.  This  was  a  brilliant  affair 
and  much  appreciated  by  the  association.  On  Wednesday 
evening  an  address  on  "Public  Relations"  was  delivered  by 
Mr.  Harold  Almert  in  the  Warren  Street  Theater.  The 
speaker  claimed  that  where  the  conditions  of  franchise  are 
reasonable  and  the  management  of  a  public  utility  is  pro- 
gressive and  conducts  its  business  as  a  public  trust  the 
terms  of  its  franchise  matter  little.  On  the  other  hand,  if 
the  management  refuses  to  recognize  the  equity  of  the 
public  and  declines  to  be  liberal  and  fair,  that  management 
will  go  down  to  merited  defeat  and  financial  loss,  regard- 
less of  the  most  liberal  franchise  ever  granted. 

INDUCTION    METERS. 

Much  interesting  information  was  given  relating  to  the 
development  of  induction  meters,  and  the  features  of  some 
of  the  present  types  were  described  in  a  paper  by  Mr.  R.  C. 
Lanphier,  which  was  read  by  Mr.  H.  W.  Young.  All  of 
the  meters  now  on  the  market,  except  the  Fort  Wayne 
types,  have  aluminum-disk  armatures  varying  in  weight  from 
J 5-5  grams  to  35.5  grams.  The  Fort  Wayne  meters  have 
an  aluminum  cut  type  of  armature.  The  torque  in  different 
makes  of  meters  on  the  market  varies  from  a  minimum  of 
38  to  a  maximum  above  75,  and  the  shunt  losses  in  the 
standard  60-cycle  meters  vary  from  1.25  watts  to  a  maxi- 
mum of  2.75  watts.    The  loss  in  the  series  coil  varies  con- 
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si(liT;il)ly  ill  ilil'tcirnt  111. ikr.^  ol  iiii-lcrs.  All  iiiodiiii  iiiclii.s 
have  pcnnaiu'iit  ilaii)])iii}{  iiia^nets  acting  upon  Ihc  arma- 
ture so  as  to  control  the  sjjcccI  of  rotation.  For  many  years 
adjustment  of  the  dami)iiijj  maj^nct  was  obtained  in  all 
meters  by  movinjj  the  |)ermaneiit  maj;net  in  and  out  on  the 
disk.  In  almost  all  of  the  new  meters  which  have  heen  \n\[ 
on  the  market  durinjj  the  past  eighteen  months  speed  adjust- 
ment is  obtained  by  shunting  more  or  less  of  the  llux  of 
the  niaf^fii^^^  away  from  the  path  through  the  retarding 
element  of  the  meter,  thereby  varying^  the  speed  without 
actually  changing  the  position  of  the  permanent  magnet. 
The  paper  of  Mr.  Lanphier  was  discussed  by  Prof.  C.  E. 
Reid  and  Messrs.  II.  \V.  Young  and  A.  H.  Jones.  Pro- 
fessor Reid  dwelt  on  the  sustained  high  accuracy  of  induc- 
tion meters,  citing  some  tests  made  at  the  Bureau  of 
Standartls  at  Washington  a  number  of  years  ago.  Mr. 
Young  jiointed  out  tliat  the  expiration  of  certain  i)atents 
had  opened  the  door  to  meter  designers  and  the  present 
lower  price  meters  were  the  result.  He  stated  that  further 
reductions  are  not  probable,  that  the  central  stations  de- 
mand a  high  degree  of  accuracy  and  on  this  account  the 
overhead  charges  of  the  manufacturers  are  high.  Mr. 
Jones  remarked  that  the  consumer  is  jealous  of  the  treat- 
ment received  and  nothing  but  a  meter  of  the  highest 
accuracy  will  satisfy  him. 

GROUNDED  SECONDARIES. 

Mr.  J.  T.  Robertson  presented  a  paper  in  which  attention 
was  called  to  various  rulings  which  had  been  passed  con- 
cerning the  grounding  of  secondary  circuits.  He  stated 
that  at  a  meeting  of  the  National  Fire  Protection  Associa- 
tion to  be  held  in  March,  1913,  it  is  probable  that  a  ruling 
will  be  passed  making  mandatory  the  grounding  of 
secondary  circuits  so  that  the  maximum  difference  of  ten- 
sion between  the  grounded  point  and  any  other  point  on 
the  circuit  shall  not  exceed  150  volts.  Mr.  Robertson,  who 
is  the  electrical  inspector  of  the  Mississippi  Inspection  & 
Advisory  Rating  Company,  claimed  that  grounding  is 
effective  only  to  the  extent  that  the  ground  connection  is 
thorough.  The  best  and  most  approved  method  of  ground- 
ing is  to  make  connection  to  the  underground  water-pipe 
system  at  close  intervals  w  ith  wire  not  smaller  than  Xo.  6 
B.  &  S.  gage  copper.  In  case  a  water-pipe  system  is  not 
available  rods  or  pipes  may  be  driven  into  the  ground  below 
the  permanent  moisture  elevation,  connection  being  made 
with  these  by  means  of  wire  of  No.  6  or  larger  size. 

Mr.  Robertson's  paper  was  discussed  by  Messrs.  H.  W. 
Y'oung.  C.  E.  Reid,  S.  M.  Jones,  T.  B.  Cabell,  A.  H.  Jones, 
R.  B.  Claggett  and  W.  H.  Harvey.  The  discussion  brought 
out  the  fact  that  the  grounding  of  secondaries  is  a  source 
of  much  worry  to  all  of  the  companies.  The  expense  of 
the  ground  connection,  as  well  as  the  inspection,  and  the 
troubles  from  defective  installations  and  grounds  in  trees 
were  gone  into  thoroughly.  Mr.  Young  pointed  out  that  a 
spark-gap  interposed  in  the  ground  circuit  oftentimes 
avoids  the  troubles  due  to  poorly  insulated  systems  and 
protects  the  system  from  high  voltage. 

TRANSFORMER  DETAILS. 

The  constructive  features  of  certain  lines  of  distributing 
transformers  were  described  in  a  paper  by  Mr.  A.  D.  Fishel, 
read  by  Mr.  T.  A.  McDowell.  Mention  was  made  of  the 
fact  that  transformers  operating  in  parallel  divide  the  load 
between  them  in  inverse  proportion  to  the  relative  local 
impedances  of  the  transformers.  With  the  standard  dis- 
tributing transformer  provided  with  series-parallel  connec- 
tions on  both  the  high-tension  and  the  low-tension  sides,  the 
load  may  be  divided  equally  between  them  by  connecting  the 
primary  coils  of  the  two  transformers  in  series,  the 
secondary  coils  being  then  connected  in  parallel.  With  the 
primary  windings  in  series  the  current  in  these  two  coils 
will  be  equal  and  hence  the  two  secondary  currents  will  be 
equal.     Perhaps   the   most   important   single   element   in   a 


transformer  is  its  Moulaimn.  I'.xcellcnt  results  liave  been 
obtained  in  this  connection  by  using  a  continuous  barrier 
of  high  (lielcclric  strength  as  a  shield  between  the  high- 
tension  and  the  low-tension  windings.  This  shield  is  not 
readily  subject  to  mechanical  injury.  One  of  the  serious 
enemies  of  insulation  is  moisture,  and  special  provisions 
must  be  made  for  keeping  it  away  from  the  windings.  The 
main  opening  for  possible  entrance  of  moisture  in  the 
transformer  is  in  the  joint  between  the  case  and  the  cover, 
ibis  is  usually  filled  with  a  felt  gasket.  The  pockets 
through  which  are  brought  out  the  leads  from  the  trans- 
formers are  filled  with  an  oil-proof,  moisture-proof  scaling 
compound.  This  paper  was  briefly  discussed  by  Messrs. 
II.  W.  Young,  W.  I'.  Cox,  A.  II.  Jones  and  W.  F. 
<  iorenflo. 

ELECTRIC   SERVICE  RATES. 

y\n  outline  of  the  general  theory  upon  which  electric 
service  rates  are  based  was  given  in  a  paper  read  by  Mr. 
G.  S.  Merrill.  He  showed  that  the  total  cost  can  be  divided 
into  two  parts — a  fixed  and  a  running.  The  fixed  cost,  ex- 
pressed as  so  much  per  kilowatt,  depends  upon  the  amount 
of  power.  The  running  cost,  at  so  much  a  kilowatt-hour, 
depends  upon  the  amount  of  energy  consumption  a  month. 
An  outline  was  given  of  the  method  of  charging  for  resi- 
dence lighting  according  to  the  number  of  active  rooms. 
As  an  example,  there  would  be  a  primary  charge  of  12 
cents  per  kw-hr.  for  the  first  4  kw-hr.  consumed  per 
month  for  each  of  the  first  four  active  rooms  and  for  the 
first  2.5  kw-hr.  consumed  per  month  for  each  of  the  active 
rooms  in  addition  to  the  first  four.  There  would  be  also  a 
secondary  charge  of  5  cents  per  kw-hr.  for  all  energy  in 
excess  of  that  paid  for  at  the  primary  rate  up  to  a  total 
of  100  kw-hr.,  and  4  cents  per  kw-hr.  for  the  next  900 
kw-hr.  Attention  was  called  to  the  advantages  of  employ- 
ing a  flat  rate  in  many  cases. 

The  paper  by  Mr.  Merrill  proved  to  be  one  of  the  most 
interesting  presented  during  the  convention.  It  was  dis- 
cussed by  Messrs.  T.  J.  Duffy,  John  S.  Black,  C.  E.  Reid, 
P.  Stern,  W.  H.  Sparrow.  W.  F.  Gorenflo,  A.  H.  Jones  and 
S.  M.  Jones.  Mr.  Duffy  expressed  the  opinion  that  it 
would  be  difficult  to  explain  a  multiple-rate  system  to  cus- 
tomers. Mr.  Black  cited  his  personal  experience  as  satis- 
factory in  New  Orleans,  where  the  cJiange  had  recently 
been  made  from  the  straight  kilowatt-hour  charge  to  mul- 
tiple rate.  Mr.  Gorenflo  thought  the  only  excuse  for  the 
straight  kilowatt-hour  rate  is  its  simplicity  and  doubted 
success  with  any  other,  especially  where  many  foreigners 
are  customers.  Professor  Reid  cited  a  personal  experience 
with  a  similar  rate.  Mr.  S.  M.  Jones  asked  for  a  rate 
which  would  permit  the  use  of  electric  cooking  appliances 
on  a  lighting  meter.  Mr.  A.  H.  Jones  suggested  a  rate  of 
such  flexibility  that  it  would  be  adaptable  to  all  conditions 
and  pointed  out  that  such  a  rate  could  be  offered  as  an 
option  to  customers  who  complain  or  are  dissatisfied  with 
old  rates.  Gradually  the  new  rate  would  attract  attention 
and  win  favor  and  eventually  permit  the  discontinuance  of 
the  old  rate. 

An  illustrated  paper  on  "Modern  Street  Car  Construc- 
tion for  Small  Cities"  was  presented  by  Messrs.  George  L. 
Kippenberger  and  W.  L.  Alt,  of  the  St.  Louis  Car  Com- 
pany. The  paper  was  very  elaborate  and  entered  into  con- 
siderable detail.  It  was  discussed  by  Messrs.  A.  J.  Carter. 
W.  B.  Moorman,  I.  H.  McArthur  and  the  authors. 

MIXED-PRESSURE  AND  LOW-PRESSURE  TURBINES. 

In  a  paper  by  Mr.  H.  F.  Bussey  were  presented  argu- 
ments to  show  why  the  steam  turbine  possesses  marked 
advantages  over  a  reciprocating  engine  for  low-pressure 
service.  The  physical  dimensions  of  a  low-pressure  turbine 
to  handle  a  given  quantity  of  steam  are  much  less  than 
those  of  the  low-pressure  engine  because  the  velocity  at 
which  the  steam  travels  through  the  turbine  is  much  greater 
than  that  in  a  reciprocating  engine.    In  a  turbine  the  steam 
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passes  from  one  stage  to  the  next  at  the  spouting  velocity 
of  the  steam  due  to  its  pressure  in  the  nozzle-throat  in  rela- 
tion to  the  pressure  in  its  succeeding  stage.  The  mixed- 
pressure  turbine  is  one  embodying  a  combination  of  high 
pressure  and  low  pressure.  When  use  is  made  of  such  a 
machine  and  low-pressure  steam  is  not  available  on  account 
of  some  emergency  condition  it  is  possible  to  run  the 
machine  as  a  high-pressure  unit  carrying  full  load  at  steam 
consumptions  comparing  favorably  with  that  of  a  high- 
pressure  unit.  The  high-pressure  feature  of  a  mixed- 
pressure  unit  does  not  complicate  the  turbine  because  the 
steam  is  expended  on  the  same  wheel  which  utilizes  the 
low  pressure,  and  the  same  controlling  device  and  governor 
operate  on  both  the  high-pressure  and  the  low-pressure 
steam.  An  advantage  of  the  mixed-pressure  turbine  over 
the  low-pressure  turbine  supplied  with  high-pressure  steam 
through  a  reducing  valve  is  found  in  the  fact  that  the 
machine  will  carry  a  certain  proportion  of  its  load  on  high- 
pressure  steam  while  operating  non-condensing.  This 
paper  was  discussed  briefly  by  Messrs.  W.  F.  Cox,  F.  L. 
Bailey,  E.  J.  Lenz,  W.  F.  Gorenflo,  H.  W.  Young  and 
H.  Almert. 

HAND-FIKEU  AND  MECHANICALLY   FIRED  COAL. 

The  proper  method  for  placing  coal  upon  the  bed  of  a 
boiler  furnace  in  order  to  extract  the  highest  number  of 
heat  units  was  described  briefly  in  a  paper  by  Mr.  W.  F. 
Gorenflo.  He  stated  that  the  recognized  requirements  are 
a  uniform  and  continuous  supply  of  fuel  to  the  furnace,  an 
air  supply  slightly  in  excess  of  the  theoretical  amount  re- 
quired for  complete  combustion,  temperature  sufficiently 
high  to  ignite  the  gases  that  are  driven  off  from  the  fuel, 
and  a  complete  mixture  of  these  gases  with  the  air  supply 
before  they  reach  the  boiler  shell  or  tubes.  In  order  to 
obtain  this  result  the  human  element  must  be  eliminated 
and  the  work  must  be  done  automatically.  The  mechanical 
stokers  on  the  market  to-day  show  much  better  result  than 
hand  firing  because  they  reduce  greatly  the  cost  of  handling 
the  coal  from  the  bunkers  to  the  furnace  doors.  In  a 
plant  using  a  small  amount  of  coal,  where  it  is  necessary 
to  have  only  one  fireman  a  day,  it  is  questionable  whether 
or  not  it  would  be  good  policy  to  install  mechanical  stokers. 
Wherever  two  or  more  firemen  are  required  it  would  be 
well  for  the  operator  to  investigate  the  merits  of  a  stoker 
which  will  burn  slack  coal  and  decrease  the  expense  of 
getting  it  into  the  furnace.  The  discussion  was  participated 
in  by  Messrs.  H.  Almert,  H.  W.  Young.  W.  F.  Cox,  F.  J. 
Bailey  and  W.  B.  Moorman. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


NEW    YORK    COMMISSION. 

The  Public  Service  Commission  of  the  First  District  has 
approved  the  assignment  of  the  contract  for  the  construc- 
tion of  Section  13  of  the  Broadway-Lexington  Avenue  sub- 
way by  the  Bradley  Contracting  Company  to  McMuIlen, 
Snare  &  Triest,  Incorporated.  Arthur  McMullen,  of  the 
latter  company,  was  the  successful  bidder  for  the  construc- 
tion of  Section  14  of  this  subway.  As  Section  13  joins 
it  immediately  on  the  south,  Mr.  McMullen  considered  that 
it  would  be  to  his  advantage  to  carry  on  the  work  on 
both  sections  and  accordingly  procured  the  assignment 
of  the  contract  from  the  Bradley  Contracting  Company. 
Section  13  lies  in  Lexington  Avenue  between  ii8th  Street 
and  129th  Street,  and  the  bid  of  the  Bradley  Contracting 
Company  for  its  construction  was  $4,071,416.50.  Mr.  Mc- 
Mullen's  bid  for  Section  14  was  $3,889,775.05. 

The  Public  Service  Commission  of  the  Second  District 
has  issued  an  order  approving  certain  types  of  direct- 
current  commutator  and  mercury  motor  meters,  described 
in  detail  in  one  of  its  recent  circulars.    The  meters  approved 


are  the  following:  Duncan  Model  E  two-wire  comnujtalor 
meter;  General  I-'lectric  Type  C,  C-6,  C-7,  two-wire  commu- 
tator meters;  .Sangamo  Types  D,  D-4,  two-wire  mercury 
motor  meters;  Westinghouse  direct-current  two-wire  com- 
mutator meter;  Willis  straight-line  two-wire  commutator 
meter.  The  approval  of  the  commission  applies  only  for 
the  use  of  these  meters  in  the  measurement  of  energy  in 
direct-current,  constant-potential  circuits,  and  provides  that 
the  manufacturers'  type  delegations  shall  be  understood  to 
apply  only  to  meters  conforming  in  design  and  construction 
to  samples  of  such  meters  kept  by  the  commission  as  records 
of  the  types. 

WISCONSIN    COMMISSION. 

The  Madison  Gas  &  Electric  Company  has  applied  to 
the  commission  for  an  order  nullifying  an  ordinance  re- 
cently passed  by  the  new  Common  Council,  according  to  the 
terms  of  which  the  company  is  required  to  remove  its 
poles  from  certain  designated  streets  which  are  about  to 
be  improved.  The  company  contends  that  the  old  Council 
passed  a  resolution  approving  certain  proposed  alterations 
designed  to  reduce  the  number  of  poles  on  the  affected 
streets  and  otherwise  to  improve  their  appearance.  The 
petition  sets  forth  that  it  would  be  impracticable  to  furnish 
lighting  service  from  poles  on  near-by  streets  and  that  the 
cost  of  placing  the  wires  underground  would  be  unduly 
high.  Furthermore,  inasmuch  as  the  company  has  been 
compelled  within  a  year  to  incur  a  very  heavy  expense  in 
the  business  district  of  the  city  by  reason  of  required 
underground  construction,  it  is  unreasonable  and  arbitrary 
to  require  this  additional  expenditure  in  a  purely  residence 
district. 

No  date  has  been  set  by  the  conmiission  for  the  hear- 
ing on  the  complaint.  A  favorable  decision  would  not  be 
without  precedent,  as  the  commission  has  recently  declarerl 
invalid  certain  ordinances  passed  by  the  Common  Council 
of  Beloit  relating  to  the  extension  of  water  mains,  on  the 
ground  that  they  were  unreasonable. 

A  hearing  has  been  held  upon  the  application  of  the 
Burlington  Light  &  Power  Company  for  authority  to  in- 
crease its  rates.  The  company  at  present  offers  a  flat 
rate  of  10  cents  per  kw-hr.  with  no  minimum  charge 
and  with  free  lamp  renewals.  The  company  has  in  effect 
a  so-called  minimum  charge  which  is  in  reality  a  meter 
rental  charged  consumers  who  do  not  own  their  own 
meters.  This  practice,  however,  is  contrary  to  the  pro- 
visions of  the  public  utility  law.  The  petition  prays  for 
an  order  fixing  a  uniform  mininnun  bill  at  y^  cents  per 
month  and  providing  for  such  alterations  in  the  present 
schedule  as  the  commission  may  see  fit  to  make. 

INDIANA    COMMISSION. 

Judge  Anderson,  of  the  federal  court,  has  approved  the 
report  of  Special  Master  Butler  in  a  suit  brought  by  the 
Indiana  Railroad  Commission  against  the  Baltimore  &  Ohio 
and  other  railroads  in  Indiana  to  com])cl  them  to  install 
and  use  on  their  locomotives  1500-cp  head-lamps.  In  ac- 
cordance with  the  finding  of  Mr.  Butler,  the  court  held 
the  order  of  the  commission  void,  because  it  was  not  clear 
and  specific.  The  commission  has  the  power  to  require  the 
railroads  to  obtain  a  stronger  head-lamp,  but  another  modi- 
fied order  must  be  issued  by  the  commission  before  it  will 
be  held  legal.  Judge  Anderson  overruled  the  exceptions  to 
the  report. 

NEW   HAMPSHIRE  COMMISSION. 

The  Public  Service  Commission  of  New  Hampshire  has 
granted  the  Keene  Gas  &  Electric  Company  permission  to 
build  a  high-tension  transmission  line  from  Keene  to 
Chesterfield  across  the  Tierny  property  and  has  awarded 
damages  to  the  Tierny  interests. 

The  conunission  has  ordered  the  Boston  &  Maine  Rail- 
road Company  to  provide  additional  trains  on  the  Portland 
division  experimentally  for  six  months. 


l.?()0 


ELKCTRICAL     WOULD 


Vol..  5y,  No.  24. 


Current  News  and  Notes 

LoNC-DlSI.V.Nl  K    WlKKI.KS.S    MUSIC. — AcCOIclillg    lu    ICplillS 

trom  I*aris,  music  has  been  transniittcd  wirclessly  over  a 
distance  of  inon-  tlian  400  miles  from  I'ort  de  Lean  in 
Algeria  to  the  ship  llirondcUc  in  the  inner  harbor  of  Toulin. 
riie  experiments  were  carried  on  in  the  daytime.  Tiie 
receiving  apparatus  included  a  mast  on  the  ship  only  uu  ft. 
iM  iicight. 

<»     *     « 

M.A.MMUM       I.NDICATOR       AND       WaTT-IIoUR       MetKK. — A 

patent,  No.  1,028.715.  was  granted  to  Mr.  Chester  T.  Hall, 
of  Chicago,  on  June  4,  1912,  on  a  watt-hour  meter  with 
which  is  associated  a  maximum  indicating  device,  the  ad- 
vancement of  which  is  controlled  by  the  watt-hour-meter 
mechanism  in  accordance  with  the  consumption  of  elec- 
trical energy  measured  by  this  meter.  The  meter  measures 
the  total  amount  of  energy  consumed  and  also  records  the 
maximum  energy  consumption  during  any  predciermined 
period,  for  instance,  five  minutes.  The  indicator  remains 
at  the  highest  position  to  which  it  may  have  been  driven 
during  any  five-minute  period  until  the  end  of  the  month, 
when  the  meter  reader  returns  the  indicator  to  its  zero 
position.  This  meter  is  to  be  used  in  cases  wiiere  the 
charge  for  energy  is  based  partly  upon  the  total  consump- 
tion and  partly  upon  the  maximum  demand  during  a  certain 
period.  The  patent  has  been  assigned  to  the  Minerallac 
Electric  Company,  of  Chicago. 

*  *     * 

Transatlantic  Wireless  Service. — The  Marconi  Wire- 
less Telegraph  Company  of  America,  in  accordance  with 
announcements  made  by  it  a  short  time  ago,  during  nego- 
tiations for  acquisition  of  the  United  Wireless  Company, 
that  a  station  would  be  erected  near  New  York  for  direct 
communication  with  England,  has  purchased  a  tract  of 
550  acres  near  Belmar,  N.  J.,  on  the  Shark  River,  upon 
which  a  station  for  transatlantic  service  will  be  built  im- 
mediately. This  will  be  one  of  the  largest  commercial  sta- 
tions in  existence,  not  an  experimental  station,  as  was  in- 
timated last  week  in  these  columns,  in  which  it  was 
erroneously  stated  that  the  company  had  purchased  a  site 
near  Port  Monmouth,  N.  J.  The  company  hopes  to  have 
the  new  station  in  readiness  by  June  i,  1913,  to  operate  in 
conjunction  with  a  station  now  being  erected  near  London 
by  the  Marconi  Wireless  Telegraph  Company,  Ltd.  Op- 
tions have  been,  obtained  by  the  American  company  on  the 
Pacific  Coast  on  tracts  upon  which  stations  for  communi- 
cation with  Hawaii  and  the  Philippines  will  be  erected. 

*  *     * 

SOCIETY  MEETINGS. 
Schenectady  Section.  A.  1.  E.  E. — The  annual  dinner 
of  the  Schenectady  Section  of  the  American  Institute  of 
Electrical  Engineers  will  be  held  at  the  Mohawk  Golf  Club 
on  Thursday,  June  20,  at  7:30  p.  m.  The  price  of  the  dinner 
has  been  placed  at  $1.35.  The  secretary  of  the  section  is 
Mr.  Chester  Lichtenberg. 

*  *     * 

Rejuvenation. — A  rejuvenation  of  the  Sons  of  Jove  will 
be  held  at  Chicago  on  June  28  in  the  Louis  XVI  room  of 
the  Sherman  Hotel  under  the  direction  of  Statesman  J.  H. 
Delany.  During  the  evening  a  banquet  will  be  given  at  the 
hotel.  This  banquet  and  accompanying  entertainment  will 
be  in  charge  of  Tenth  Vulcan  George  H.  Porter. 

*  *     * 

New  England  Section,  I.  E.  S. — The  annual  meeting 
of  the  New  England  Section  of  the  Illuminating  Engineer- 
ing Society  for  the  election  of  officers  took  place  on  June 
10.  At  this  meeting  -a  paper  entitled  "A  Symposium  on 
Direct,  Indirect  and  Semi-Indirect  Lighting"  was  presented 
by  Messrs.  H.  T.  Spaulding,  of  Cleveland,  and  S.  G.  Hibben, 
of  Pittsburgh.    The  following  officers  were  elected:    Chair- 


man, Mr.  R.  1'.  liusscy;  secretary,  Mr.  II.  C  .  Jones;  man- 
.igers,  Messrs.  11.  E.  Clifford,  C  A.  B.  Halvorson,  J.  M. 
KiUy,  K.  C.  Ware  and  VV.  C.  Wickenden. 

St.  Louis  CoMi'ANY  Section,  N.  E.  L.  A. — At  a  meeting 
of  the  Union  I'^lectric  Light  &  Power  Company  Section  of 
the  N.  I-:.  L.  A.  held  at  the  City  Club,  St.  Louis,  on  May  31, 
Mr.  J.  I".,  llillemeyer  presented  a  paper  entitled  "Develop- 
ment of  the  Electrical  Industry  in  St.  Louis  County,"  and 
Mr.  H.  (J.  Kislingbury  read  a  paper  entitled  "'i'he  Hollerith 
Tabulating  Machine  and  Its  Uses  by  the  Union  h.lectric 
Light  &  Power  Company." 

>«>     >«>     * 

Annual  Meeting  ok  the  New  York  Elkcikual  So- 
ciety.— At  a  meeting  of  the  New  York  hdectrical  Society 
on  June  12  the  following  officers  were  elected:  I'resident, 
Mr.  H.  L.  Doherty;  vice-presidents,  Messrs.  A.  L.  Dore- 
mus,  Erank  W.  White  and  lulward  C.  Titus;  secretary, 
Mr.  George  H.  Guy;  treasurer,  Mr.  Herbert  S.  Spencer. 
Mr.  Augustus  Post  delivered  a  lecture  on  his  experiences 
in  ballooning,  and  Mr.  L.  L.  Ovington  lectured  on  aeroplane 
wireless  and  the  problem  of  the  modern  flying-machine. 

New  York  Company  Section,  N.  E.  L.  A. — At  a  meet- 
ing of  the  New  York  Company  Section  of  the'  National 
Llectric  Light  Association,  to  be  held  on  June  17,  a  series 
of  ten-minute  papers  will  be  read  relating  to  the  general 
subject  of  heating  appliances.  These  papers  will  be  pre- 
sented by  Messrs.  Rodger  Williams,  B.  C.  Sprague  and 
H.  M.  Wilson.  There  will  also  be  ten-minute  lectures  on 
heating  appliances  and  the  best  methods  for  their  sale. 
These  papers  have  been  prepared  by  Messrs.  D.  B.  Smith 
and  W.  L.  Secord  and  Miss  M.  Keinz.  The  executive 
secretary  of  the  section  is  Mr.  F.  C.  Henderschott,  1170 
Broadway,  New  York. 

♦  *     ♦ 

The  Pennsylvania  Electric  Association. — In  our  issue 
of  May  25,  in  an  item  relating  to  the  annual  convention  of 
the  Pennsylvania  Electric  Association,  which  will  be  held 
at  Bedford  Springs,  Pa.,  on  Sept.  4,  5  and  6,  it  was  stated 
that  Mr.  Thomas  Sproule  is  secretary  of  the  association. 
The  secretary  is  Mr.  Walter  E.  Long,  1000  Chestnut 
Street,  Philadelphia.  Mr.  Sproule  is  chairman  of  the  pro- 
gram committee  and  has  been  highly  successful  in  obtaining 
the  papers  for  the  convention.  During  the  convention  Dr. 
C.  A.  Lauffer,  of  the  medical  department  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  will  present  a 
paper  on  "Resuscitation  from  Electric  Shock,"  accompanied 
by  a  demonstration  of  the  Schaefer  method  of  resuscitation 
by  means  of  prone  pressure,  which  has  been  indorsed  by 
the  commission  that  has  recently  investigated  the  subject. 

*  *     * 

Institute  of  Radio  Engineers. — The  third  meeting  of 
the  Institute  of  Radio  Engineers  was  held  at  Columbia 
University,  New  York,  on  June  3,  President  R.  H.  Marriott 
presiding.  Fourteen  new  members  were  elected,  the  stand- 
ardization committee  was  enlarged  and  a  committee  was 
appointed  to  submit  designs  for  a  new  emblem,  which  might 
symbolize  the  consolidation  of  the  society  of  Wireless  Tele- 
graph Engineers  and  the  Wireless  Institute.  The  selection 
of  Messrs.  R.  H.  Marriott  and  J.  L.  Hogan,  Jr.,  by  the 
American  Institute  of  Electrical  Engineers  as  representa- 
tives of  the  Institute  of  Radio  Engineers  upon  the  organiza- 
tion committee  for  the  International  Electrical  Congress  at 
San  Francisco  in  1915  was  announced.  Mr.  Lesh  in- 
formally addressed  the  Institute  on  "Radio  Signaling  in 
Aviation,"  pointing  out  that  the  sooner  the  problems  of 
such  communication  are  solved  the  sooner  the  aeroplane  will 
come  into  its  full  use.  Various  forms  of  antenna  con- 
struction were  discussed,  and  it  was  noted  that  the  advent 
of  the  silent  aeronautical  motor  is  greatly  aiding  the  use  of 
receiving  instruments  aboard  aeroplanes.  The  next  meet- 
ing was  set  for  September. 
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EXTENSION  OF  THE  REDONDO  STATION. 
OF  THE  PACIFIC  LIGHT  &  POWER  CO. 


Addition  to  Boiler  Plant  and  Remodeling  of  Condenser 
Circulating- Water  System  to  Secure  Service  Reliability. 


cock  &  Wilcox  boilers  equipped  with  i'eabody  oil-burning 
furnaces,  with  three  burners  per  boiler.  Each  boiler  has  a 
total  heating  surface  of  6042  sq.  ft.,  and  the  natural  draft 
for  the  operation  of  the  plant  was  supplied  by  two  rein- 
forced-concrctc  chimneys,  each  13  ft.  in  diameter  and 
123  ft.  high. 
TIk'    iiiU'iiscly    rapid    development    of    the    city    of    Los 


Installation  of  30,000  kva  in  Steam-Turbine  Units  in  Generat- 
ing Station  Without  Enlarging  Engine-Room  or 
Displacing  Original  Prime  Movers. 


ONE  of  the  most  noteworthy  electric  generating  plants 
in  California  is  the  Redondo  station  of  the  Eacific 
Light  &  Power  Company,  located  at  Redondo  Heacli, 
on  the  shores  of  the  Pacific  Ocean,  about  18  miles  south- 
west of  the  rapidly  growing  city  of  Los  Angeles.  The 
original  plant  was  described  in  this  journal  on  Se;)t.  12. 
1908,  page  569,  the  station  being  remarkable  for  its  use  of 
double  vertical  and  horizonial  reciprocating  engine  units 
and  for  the  extremely  high  fuel  economy  attained  in  its 
operation.  When  burning  fuel  oil  in  the  furnaces  of  its 
water-tube  boilers,  the  plant  produced,  in  a  fifteen-day  run. 
252.8  kw-hr.  per  barrel  of  oil,  the  barrel  weighing  filled 
334  lb.  and  each  pound  containing  18,500  lb.  Eahr.  thermal 
units.  This  economy  has  been  well  maintained  on  the 
whole  since  the  foregoing  acceptance  test  on  the  station 
was  made.  The  station  furnishes  energy  for  the  operation 
of  a  large  portion  of  the  interurban  trolley  system  of  the 
Pacific  Electric  Railway  Company  and  the  street-railway 
service  of  Los  Angeles,  in  conjunction  with  the  Kern  River 
and  other  hydroelectric  plants  by  which  the  Pacific  Light 
&  Power  Company  supplies  electricity  throughout  its  ex- 
tensive territory. 

The  original  station  contained  three  5000-kw,  three-phase, 
18,000-volt.  50-cycle  generators  directly  driven  by  three 
34-in.  by  70-in.  by  56-in.  combined  double  horizontal  and 
vertical,  compound,  side-crank  .Mcintosh  &  Seymour  auto- 
matic gridiron  valve  engines,  running  at  100  r.p.m.  upon 
175  lb.  steam  pressure  and  at  100  deg.  Eahr.  superheat. 
Each  engine  was  installed  with  two  Wheeler  ".\dmiralty" 
surface  condensers,  each  being  equipped  with  an  lulwards 
vertical  triplex  air  pump  driven  by  a  25-hp  induction  motor. 
The  steam-generating  equipment  consisted  of  eighteen  Bal)- 


Fig. 


2     Extended    Boiler-Room    and    Switch    Compartment    of    the 
Redondo    Station. 


Angeles  and  its  suburbs  since  the  completion  of  the  plant 
about  four  years  ago  necessitated  the  early  enlargement  of 
the  Pacific  company's  generating  facilities  both  in  con- 
nection with  the  hydroelectric  plants  in  the  mountainous 
regions  of  the  State  and  in  relation  to  auxiliary  capacity. 
High-pressure  steam  turbines  were  selected  for  the  enlarge- 
ment of  the  Redondo  station  instead  of  low-pressure  ma- 
chines on  account  of  the  quicker  deliveries  available,  coupled 
with  the  fact  that  with  the  high-pressure  units  no  altera- 
tions of  engine  cylinder  ratios  were  necessary.  Two  15,000- 
kva,  three-phase.  9000-volt  General  Electric  alternators 
directly  driven  by  Curtis  vertical  turbines  at  750  r.p.m. 
were  therefore  installed  in  the  original  engine-room  upon 
foundations  erected  on  the  site  of  a  former  pump  pit.     The 


Fig.     1 — Main    Generating    Room    at    Redondo    Station. 
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size  of  tlif  ruoin  was  uiK'liaiij;i-il,  and  111  tins  casf  a  total 
iiiiiniiial  cciiiipinciit  rating  of  40,000  kw  in  onf^inc  and 
tnrbino  iniits  is  located  in  an  area  200  ft.  long  by  Ho  ft. 
in  width.  Tlie  original  boiler-room  was  160  ft.  by  130  ft. 
in  dimension.s.  'I'o  provide  the  steam  recpiired  by  tlie  two 
new  units,  eighteen  .Stirling  boilers  each  rated  at  602  lip 
were  installed,  with  a  third  reinforced-concretc  stack  of  the 


Fig.    3 — New     Boiler    Installation. 

same  dimensions  as  the  two  original  stacks.  To  house  the 
additional  equipment,  the  boiler-room  was  extended  about 
131  ft.  by  107  ft.  The  general  plans  of  the  enlargement 
and  the  construction  work  incidental  to  it  were  carried  out 
under  the  direction  of  J.  G.  White  &  Company,  of  New 
York. 

The  completed  boiler-room  contains  thirty-six  boilers 
arranged  in  six  parallel  rows,  with  four  firing  aisles  run- 
ning parallel  to  the  axes  of  the  reciprocating-engine  units. 
Each  boiler  is  provided  with  a  Babcock  &  Wilcox  super- 
heater capable  of  raising  the  steam  temperature  100  deg. 
Fahr.  above  that  normal  to  its  pressure — 190  lb.  per  square 
inch.  Three  Hammel  back-shot  fuel-oil  burners  are  used 
under  each  boiler,  the  burners  being  hand-regulated.  Auto- 
matic regulation  of  burners  is  utilized  in  connection  with 


Fig.    4 — Steam    Piping. 

the  original  boiler  installation,  which  carries  the  fluctuations 
in  the  load.  The  supply  of  feed  water  for  the  boiler  plant 
is  drawn  from  wells  driven  near  a  lake  situated  about  a 
quarter  of  a  mile  from  the  station,  there  being  an  8-in. 
connection  between  the  wells  and  a  storage  tank  located 
outside  the  power  house,  from  which  make-up  water  is 
taken  as  required.     All  feed  water  is  purified. 


.Special  care  was  taken  lu  provide  a  I>iping  installalion 
of  Ihc  utmost  reliability,  in  view  of  the  large  number  and 
variety  of  services  required  in  the  plant.  Included  under 
high-pressure  systems  are  all  steam  piping,  steam  drip  lines, 
boiler  feed,  blow-off  and  cleaning  lines,  steam  piping  for 
oil  burners  and  discharge  lines  for  the  oil  step  bearings 
and  guide-pump  bearings.  All  the  steam  piping  was  de- 
signed for  operation  at  200  lb.  pressure  and  at  150  deg. 
h'ahr.  superheat,  and  with  the  exception  of  the  step-bearing 
piping  was  tested  at  400  lb.  per  s(|uarc  inch,  the  latter  being 
tested  at  1500  lb.  All  sizes  of  steel  pipe  above  4  in.  diam- 
eter were  equipped  with  Van  .Stone  flanges  of  forged  steel, 
gaskets  being  of  corrugated  steel  on  account  of  the  super- 
heat employed.  Long-radius  bends  lake  care  of  expansion 
and  contraction  in  the  main  steam  piping,  slip  joints  being 
used  on  the  smaller  steam  services.  In  general,  8-in.  risers 
deliver  the  steam  from  the  boilers  into  15-in.  headers,  from 
which  each  turbine  is  served  by  a  15-in.  high-pressure  line 
carried  up  from  the  basement  of  the  engine-room  to  a  T- 
connection  supplying  steam  to  the  turbine  stages.  Steel 
boiler-feed  piping  was  used  in  the  original  plant,  but  high 
depreciation  resulted,  and  in  the  new  work  cast-iron  piping 
is  employed. 


Fig.    5 — 15,000-kva   Turbine    at    Redondo. 

Steel  piping  is  used  in  most  of  the  high-pressure  and  low- 
pressure  services,  the  larger  steam  valves  and  flanged  steam 
fittings  being  of  semi-steel.  Bronze  valves  and  cast-iron 
fittings  are  used  in  connection  with  the  smaller  piping.  By 
means  of  separate  connections  for  carrying  away  the  water 
used  for  boiler  washing  danger  of  burning  employees  by 
the  opening  of  a  blow-off  on  a  live  boiler  is  avoided.  The 
oil  piping  serving  the  vertical  guide  bearings  of  the  tur- 
bines is  galvanized  to  avoid  injury  to  the  bearings  from 
scale.  The  step-bearing  piping  is  built  of  double,  extra- 
heavy  seamless  annealed  steel  tubing,  equipped  with  gate 
valves  of  the  high-head  type.  Use  is  made  of  riveted  steel 
atmospheric  exhaust  pipes.  Wainwright  corrugated  copper 
expansion  joints  are  employed  in  the  low-pressure  lines,  and 
all  pumps  are  controlled  by  Fisher  automatic  regulators. 
The  Crane  Company,  Chicago,  supplied  the  greater  part 
of  the  valves,  and  the  piping  system  was  supplied  by  Braun, 
Williams  &  Company,  San  Francisco. 

Each  turbine  exhausts  into  a  two-section  Alberger  sur- 
face condenser  having  a  total  cooling  surface  of  24,000 
sq.   ft.,   the   main   condenser  being  located   in   the   turbine 
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base.  The  condensate  is  handled  by  two  5-in.  centrifugal 
pumps  from  the  main  base  condenser  to  the  hot-well,  and 
each  condenser  is  provided  with  a  lo-in.  by  30-in.  by  24-in. 
Alberger  dry-vacuum  pump.  An  auxiliary  hot-well  is 
located  in  the  boiler  house,  from  which  water  is  pumped  to 
two  io,ooo-hp  Cochrane  vertical  feed-water  heaters  and 
purifiers  prior  to  boiler  delivery.     One  of  the  most  striking 


pump  intake  is  32  in.  in  diameter  and  the  discharge  is  30  in. 
in  diameter.  Kach  pump  is  directly  coupled  to  a  i6-in.  by 
27-in.  by  i8-in.  Harrisburg  side-crank  engine  provided  with 
a  Gardner  throttling  governor.  These  engines  were  fur- 
nished by  Charles  C.  Moore  &  Company,  San  Francisco, 
engineers  of  the  original  installation  at  Redondo.  Three 
42-in.   pipes  run   from*  the  pump   house   to  the  condensers 


Fig.    6 — Condensing    Water    Intakes. 

features  of  the  plant  is  the  circulating-water  system  for 
condenser  service.  The  maintenance  of  a  high  vacuum  is 
of  much  greater  importance  in  the  operation  of  a  turbine 
than  it  is  in  handling  a  steam-engine  plant,  on  account  of 
the  fact  that  with  the  former  50  per  cent  of  the  load  is 
carried  in  expansion  below  atmosphere  pressure,  while  with 
the  latter  only  about  25  per  cent  of  the  output  is  so  carried. 
The  original  installation  for  circulating-water  supply  con- 
sisted of  two  50-in.  steel  pipes  running  directly  from  the 
ocean  to  the  power  house,  the  circulating  pumps  being 
located  in  the  engine-room.  Serious  trouble  was  encoun- 
tered from  seaweed,  and  when  it  was  decided  to  extend  the 
plant  the  system  was  remodeled  along  the  following  lines: 
A  reinforced  concrete  pier  950  ft.  long  extends  into  the 


Fig.   8 — New  Circulating    Pump    House. 

in  the  power  plant,  and  these  lines  are  cross-connected  by  a 
manifold  26  in.  in  diameter  and  13.5  ft.  long  outside  the 
pumps.  The  incoming  lines  from  the  ocean  are  equipped 
with  air  discharge  outlets  at  the  shore  end.  The  screen 
basin  is  divided  into  three  bays  and  is  equipped  with  %-in. 
to  ^-in.  mesh  screens,  inclined  racks,  a  6-in.  motor-driven 
sand  pump,  water  flushing  pump  connection,  and  an  electric 
traveling  crane  for  raising  and  lowering  screens  or  racks. 
The  screen  chamber  is  58  ft.  long  by  52  ft.  wide.  The  siphon 
suction  is  started  and  maintained  by  three  air  compressors 
located  in  the  pump  house,  and  tests  show  that  this  suction 
will  hold  automatically  for  about  two  hours  after  the  com- 
pressors are  shut  down.  The  pump  house  is  go  ft.  long  by 
30  ft.  wide  and  is  located  near  the  edge  of  the  beach  and 


Fig.    7 — Detail    of    Screen    Chamber. 

ocean  and  three  54-in.  siphon  pipes  of  steel  were  laid  upon 
it  and  connected  at  the  shore  end  to  a  screen  basin  of  rein- 
forced concrete  from  which  short  suction  lines  lead  to  a 
pump  house  containing  three  30-in.  Price  double-suction 
centrifugal  pumps,  each  designed  to  deliver  24,000  gal.  of 
sea  water  per  minute  against  a  total  head  of  40  ft.  when 
operating  at  225  r.p.m.  and  consuming  about  350  hp.     The 


Fig.   9 — Outgoing    18,000-Volt    Feeder. 

about  300  ft.  west  of  the  power  plant.  The  suction  lines 
terminate  at  the  ocean  end  of  the  pier  in  seven  26-in.  suc- 
tion nozzles  22  ft.  long  which  extend  into  deep  water.  The 
velocity  of  the  water  is  low  as  it  enters  the  intake  nozzles, 
so  that  much  less  seaweed  is  drawn  in  than  where  high 
velocities  are  utilized. 

Between  the  pump  house  and  the  power  plant  the  circu- 
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liitiiig-watcr  |>i;ii>,  lon.sisi  ui  i  rmt(ir(.i'(l  coiicri-to  chaniU'ls 
54  in.  in  dianiftiT  cnt  in  a  rfiulOrcol-concrfto  casing  17  ft. 
Idnj;  and  (»-•  in.  Iiij.;li,  ilu-  wlioli-  hoin^  located  inidcrj^ruuiid. 
I  lu-  salt  watiT  di.scliarj;*.'  I'runi  tla*  condi-nsiiij;  svstein  is 
also  carried  away  from  llie  plant  in  an  undernroinid  conduit 
5  It.  S(|uare  and  delivered  to  the  sea  at  a  distance  oT  alxait 
1000   ft.    from  tile  intake. 

The  tin-bi)-alternators  deliver  euer};y  at  i;ooo  volts  to 
singlc-phasc  auto-transformers  of  the  V-comiccted,  water- 
cooled  type,  located  in  hrepioof  compartments  at  one  side 
of  the  operatinj,'  room.  I  he  anto-transformers  raise  tlie 
jiotential  to  18.000  volts  and  connect  through  non-auto- 
matic oil  switches  to  selector  switches  by  which  either 
generator  may  be  connected  to  either  of  the  two  sets  of 
operating  busbars  in  the  station.  The  old  and  new  sections 
of  the  plant  arc  provided  with  separate  bus  sections  tied 
together  by  disconnecting  knife  and  oil  switches.  Twentv- 
four  i8.ooo-volt  feeder  circuits  leave  the  station  for  the 
various  load  centers  of  the  system,  each  line  being  extended 
out  of  the  plant  through  insulating  bushings  about  24  in. 
in  diameter,  with  the  usual  choke-coil  and  lightning-arrester 
connections.  Any  feeder  may  be  connected  to  either  bus. 
All  of  the  oil.  switclics  in  the  plant  are  of  the  pantograpli 
type  and  were  manufactured  by  the  Kelman  Electric  & 
Manufacturing  Company,  of  I.os  Angeles,  Cal.  All  of  the 
line  switches  arc  of  the  automatic  type  and  are  for  the 
most  part  set  to  operate  at  1000  amp.  The  switchboard  and 
high-tension  switching  apparatus  are  mounted  in  a  gallery 
running  the  length  of  the  building  and  above  the  operating 
room,  between  that  and  the  boiler-room.  The  latest  appa- 
ratus consists  of  twenty  slate  panels  and  a  benchboard  in- 
stallation with  Westinghouse  remote-control  equipment. 
Five  generator  panels,  ten  feeder  panels,  four  blanks  and 
an  auxiliary  apparatus  panel  arc  included.  Energy  for  the 
operation  of  the  remote-control  apparatus  is  drawn  from  a 
storage  battery.  The  generator  field  and  exciter  switches 
are  operated  by  air  valves,  with  duplicate  control  stands 
on  the  engine-room  floor.  Watt-hour  meters  are  located 
in  all  generator  and  feeder  circuits  and  are  mounted  on  a 
separate  panelboard  in  the  switchboard  gallery.  Main  and 
auxiliary  exciter  buses  are  provided.  An  emergency  oil 
iwitch  is  provided  in  each  generator  phase  in  the  operating 
room  which  may  be  opened  in  case  of  trouble  in  any  of  the 
oil  switches  in  the  gallery.  Pilot  lamps  are  installed  to 
show  whether  the  excitation  energy  for  the  generator  field 
circuits  is  bein^  taken  from  the  main  or  auxiliary  busbars, 
and  each  generator  circuit  is  provided  w^ith  a  voltmeter 
calibrated  to  read  directly  in  terms  of  line  voltage.  The 
oil  switches  are  for  the  most  part  located  in  a  compartment 
above  the  operating  switchboard  room,  and  a  motor-driven 
hoist  is  installed  on  a  platform  outside  the  switch  divisions 
to  faciliate  handling  heavy  parts  to  and  from  the  ground 
below. 


ELECTRIC  MINE  PUMPING  FROM  1600-FT.  LEVEL. 


The  deepest  electric  mine-pumping  equipment  ever  in- 
stalled in  Colorado  is  now  being  placed  in  the  Golden  Cycle 
Mine  at  Cripple  Creek,  where  duplicate  sets  of  175-hp, 
30-cycle,  2300-volt  motors  will  drive  triplex  pumps  at  the 
1 600- ft.  level,  each  pump  lifting  to  the  surface  400  gal.  of 
water  per  minute.  The  motors  are  of  the  two-speed  type. 
enabling  the  quantity  of  water  delivered  to  be  varied  to 
meet  the  requirements  of  inine  flow-.  These  pump  units 
Vifill  operate  almost  continuously,  taking  energy  at  85  per 
cent  load-factor  on  a  twenty-four-hour  basis.  Steam  for 
the  steam  pumps  formerly  used  had  to  be  piped  nearly 
2000  ft.  to  reach  the  pump  level,  entailing  large  condensa- 
tion losses.  The  new  electric  pumps,  according  to  Mr. 
E.  P.  Wood,  engineer  for  the  Arkansas  Valley  Light,  Power 
&  Traction  Company,  which  furnishes  the  service,  will  in 
fifteen  months   save  their  own   cost   over  the   expense   of 


.steam  operation.  In  the  (ripple  (reek  gold  milling  district 
the  practice  of  placing  large  |)riniary  motors  niiderground 
is  increasing.  'i"he  23oo-v(j1i  cables  are  carried  down  the 
shaft  in  conduit,  being  passed  through  switches  at  each 
-•<()- ft.  level,  where  clamp  sup|)orts  are  also  provided  to 
carry  the  weight  of  the  depending  cable.  The  great  Roose- 
velt limiiel.  riccntly  coiiiMleted  at  a  cost  of  $1,000,000, 
drains  by  gravity  most  of  the  mines  in  the  ("ripple  Creek 
section  except  tlie  ( 1  olden  Cycle  and  an  adjoining  mine, 
which  are  cut  oil  by  a  volcanic  dike  from  the  tunnel  under- 
ground drainage.  This  necessitates  the  use  of  artificial 
];iim])ing  in  the  case  of  the  mines  last  mentioiu'il. 


THE    WILLISTON    AND    THE    BUFORD-TRENTON 
ELECTRIC  IRRIGATION    PROJECTS. 


The    Transmission    of   Energy    Directly    from    Lignite 
Coal  Mines  for  Irrigation  Pumping. 


By   C.   p.   Eldred. 

THE  Willislon  and  I'uford-Trenton  irrigation  systems 
are  located  on  the  Missouri  River  in  western  North 
Dakota.  The  total  area  of  the  two  systems  is  about 
25,000  acres.  In  1907  construction  work  was  carried  on  to 
irrigate  8000  acres  at  Williston  and  4000  acres  at  Buford. 
The  average  elevation  of  the  irrigable  area  is  about  1900  ft. 
above  sea  level,  the  average  annual  rainfall  is  13  in.,  and 
the  range  of  temperature  is  from  49  deg.  to  107  deg.  Fahr. 
It  is  impossible  to  employ  the  usual  gravity  system  to  place 
the  water  ir)on  the  land,  as  the  character  of  the  riverbed 
will  not  permit  the  erection  of  a  dam,  and  hence  water  is 
obtained  by  pumping  from  the  Missouri  River.  At  present 
there  are  9  miles  of  canals  designed  for  from  50  cu.  ft.  to 
300  cu.  ft.  per  second  and  96  miles  for  less  than  50  cu.  ft. 
per  second. 

The  plan  of  the  Williston  project  provides  for  a  central 
steam-turbine  power  plant  operating  three  pumps  and  gen- 
erating electricity  for  the  operation  of  three  outlying  sta- 
tions and  also  for  the  two  stations  at  Buford. 

The  intake  pumping  barge  on  the  Missouri  River  at 
Williston  lifts  the  water  30  ft.  into  a  settling  basin,  where 
much  of  the  silt  carried  by  the  river  is  deposited.  The  water 
flows  directly  nnto  the  main  canal  up  the  Little  Muddy  Val- 
ley toward  the  power  house,  which  is  about  3  miles  from  the 
river.  One  mile  from  the  river  is  located  Pumping  Station 
No.  2,  containing  two  electrically  operated  pumps  having  a 
28-ft.  lift.  A  portion  of  the  water  from  the  station  is  lifted 
for  the  third  time  an  additional  34  ft.  at  Pumping  Station 
No.  4,  containing  one  electrically  operated  pump.  At  the 
power  house  the  water  from  the  main  canal  is  lifted  by 
three  steam-driven  pumps.  Two  of  these  pumps  lift  water 
56  ft.  into  the  main,  or  E  line,  canal,  which  extends  up  the 
valley  for  about  7  miles,  while  the  third  pump  lifts  water 
28  ft.  into  the  smaller  D  line  canal. 

At  Buford  there  is  a  barge  intake  station  on  the  Missouri 
River,  which  lifts  water  under  a  30-ft.  head  into  a  large 
settling  basin,  from  which  the  proposed  low-line  canal  will 
directly  flow.  A  second  pumping  station  situated  at  the 
northerly  end  of  the  basin  contains  four  electrically  oper- 
ated pumps  which  lift  the  water  under  a  50-ft.  head  into  '.1 
the  main,  or  A  line,  canal.  jj 

Coal  for  the  boilers  is  obtained  from  a  three-vein  layer  of 
lignite  at  the  power  house.  Each  vein  is  about  9  ft.  thick, 
and  the  veins  are  separated  by  about  50  ft.  of  intervening 
clay.  With  proper  development,  it  is  possible  to  mine  about 
1000  tons  of  coal  per  acre-foot  of  vein,  and  there  is  an  ample 
supply  of  coal  to  run  the  plant  for  an  indefinite  period. 
The  mine  is  owned  and  operated  by  the  government,  the 
miners  being  paid  by  the  ton  of  coal  mined  and  loaded  into 
cars.     The  coal  is  hauled  bv  mules  to  the  crusher  at  the 
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power  liouse.  The  crusher  was  made  by  the  Jeffry  Manu- 
facturing Company  and  handles  12  tons  of  coal  per  hour. 
It  is  driven  by  a  Fairbanks-Morse  20-hp  induction  motor 
running  at  1200  r.p.m.  and  taking  energy  at  220  volts.  From 
the  crusher  the  coal  passes  to  an  inclined  conveyor,  which 
takes  it  to  the  screw  conveyor  above  the  coal  bunkers.  The 
inclined  conveyor  is  of  the  Jeffry  type,  while  the  9-in.  screw 


The  air  supply  from  the  fans  passes  through  air  heaters 
placed  in  the  rear  of  the  boilers  between  the  damper  box  and 
the  third  bank  of  tubes.  Fach  air  heater  is  made  up  of 
750  ft.  of  3-in.  tubing,  and  the  hot  air  is  conducted  by  an 
external  duct  to  the  hollow  bridge  wall  and  from  there 
passes  thrcjugh  the  hollow  walls  of  the  furnace  to  be  heated 
further  before  it  intermingles  with  the  furnace  gases,   'iherc 


I  III 


Fig.    1 — Pumping    Station    and    Camp    at    Buford,    N.    D. 


conveyor  is  of  Willis  manufacture.  Tiie  screw  conveyor  is 
rated  at  5  tons  of  coal  per  hour,  but  it  is  not  necessary  for 
all  the  coal  to  pass  through  it  before  reaching  the  bunkers. 
Each  conveyor  is  driven  by  lo-hp  Western  Jtlectric  induc- 
tion motors  running  at  1145  r.M.m.  and  receiving  energy  at 
220  volts.  A  storage  trestle  for  coal  is  located  on  a  spur 
track  between  the  mine  and  the  power  house  and  is  designed 
to  aid  the  mine  at  any  time  when  an  unusual  amount  of 
coal  is  required. 

Eight  Sterling  water-tube  boilers  are  in  use  at  the  power 
house.  The  boilers  are  arranged  in  batteries  of  two,  and 
each  boiler  contains  2580  sq.  ft.  of  heating  surface  and  is 
rated  at  258  hp.  The  working  pressure  is  150  lb.  per  square 
inch. 

The  furnaces  are  of  the  Sterling  semi-gas  producing  type 
and  are  designed  for  burning  lignite  coal.  They  consist  of 
Dutch  ovens  with  extended  sloping  firebrick  arches,  the 
grates  for  which  are  located  at  approximately  the  tloor  line, 
and  are  of  the  shaking  air-cooled  type,  so  arranged  that  a 
bed  of  fire  from  18  in.  to  20  in.  thick  can  be  regularly 
carried.  The  draft  pressure  in  the  ashpit  is  produced  by 
steam  blowers  connected  by  piping  to  the  boilers.     Through 


is  one  54-in.  steel  stack  to  each  battery.  Three  of  the  stacks 
are  155  ft.  high  and  the  fourth  is  130  ft.  high. 

The  equivalent  evaporation  of  these  boilers  is  about  7  lb. 
of  water  from  and  at  212  deg.  Fahr.  per  pound  of  dry  fuel. 
The  dry  coal  contains  about  11,000  heat  units  per  lb.,  and 
when  first  mined  about  40  per  cent  moisture  is  present. 
During  the  past  summer  25  per  cent  overload  was  carried 
on  five  of  the  boilers  for  short  periods  of  time  with  com- 
parative ease  and  with  no  evidences  of  unusual  deterioration 
of  the  boiler  setting  or  the  water  tubes. 

The  two  boiler-feed  pumps  were  built  by  the  Jeanesville 
Iron  Works  Company.  Exhaust  steam  from  the  auxiliary 
engines  is  utilized  in  a  feed-water  heater,  and  the  tempera- 
ture of  the  water  as  it  enters  the  boilers  is  about  200  deg. 
Fahr.  The  two  blower  sets  were  built  by  the  American 
Blower  Company. 

The  two  large  pumps  in  the  power-house  engine  room  are 
driven  by  De  I, aval  steam  turbines.  The  centrifugal  pumps 
are  directly  connected  by  means  of  the  reduction  gearing, 
and  run  at  875  r.p.m.  with  a  rated  output  of  9000  gal.  per 
minute  with  a  56-ft.  head.  These  pumps  discharge  into  a 
concrete  pressure  pipe  530  ft.  long  and  39  in.  in  diameter. 


Fig.  2 — Interior  of  Pumping  Station  at   Buford,    N.    D. 

oi)enings  in  the  furnace  arch  heated  air  is  forced  into  the 
furnace  gas,  supplying  the  oxygen  necessary  for  the  com- 
bustion of  the  combustible  gases  distilled  from  the  coal. 
The  auxiliary  air  supply  admitted  over  the  fire  is  furnished 
by  two  5>^-ft.  by  S-}i-it.-  housed  steel-plate  fans  directly 
connected  to  engines,  each  fan  being  designed  to  handle 
33,000  cu.  ft.  of  air  per  minute  against  1.5-ounce  pressure. 
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Fig.    3 — Engine    Room    at    Williston,    N.    D. 

which  empties  into  the  1^  line  canal.  The  circulating  pump 
that  is  used  for  irrigation  purposes  is  also  driven  by  a 
De  Laval  steam  turbine.  The  pump  runs  at  2500  r.p.m.  with 
a  rated  output  of  900  gal.  per  minute  against  a  45-ft.  head. 
This  pump  discharges  into  a  concrete  pressure  pipe  224  ft. 
long  and  30  in.  in  diameter,  which  empties  into  the  D  line 
canal.     A  Wheeler  surface  condenser  is  used  in  connection 
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with  tlifsc  turbines.     \  aciiuiii  is  maintained  by  means  of  a 
S-in.  by  12-in.  by  lo-in.  I'Mwards  air  pump. 

I  hi-  main  ^encratinj;  ocpiipment  consists  of  two  30a  kw 
General  I'.lectric  units  and  one  5()o-kw  Allis-Chalmers  uiul. 
They  supply  three-phase  enerj;y  at  ()o  cycles  [ler  second  and 
2JOO  volts.  The  (ieneral  I'.lectric  j;enerators  are  driven  at 
1800  r.p.m.  by  four-stage  C  urtis  steam  turbines.  A  Worth 
ington  surface  condenser  containing  2540  sq.  ft.  of  cooling 
surface  is  used  in  connection  with  these  turbines.  When 
the  small  De  Laval  pumping  unit  is  not  in  oi)eration  cir- 
culating water  is  supplied  by  a  lo-in.  Worthington  cen- 
trifugal pump.  This  pump  is  driven  at  600  r.p.m.  by  a  4()-hp 
Gaieral  IClcctric  induction  motor  and  receives  energy  at 
220  volts.  This  condenser  is  provided  with  a  6-in.  by  12-in. 
by  12-in.  Worthington  dry-air  pump  and  also  with  a  Worth- 
ington centrifugal  pump  for  removing  the  condensed  steam. 
The  5-hp  General  J-^lectric  motor  for  the  centrifugal  pump 
runs  at  1800  r.p.m.  and  receives  energy  at  220  volts. 

The  Allis-Chalmers  Bullock  type  generator  is  driven  at 
3600  r.p.m.  by  a  four-stage  Allis-Chalmers  steam  turbine. 
A  Le  Blanc  jet  condenser  is  used  in  connection  with  this 
turbine.  The  circulating  water  and  vacuum  are  supplied  by 
two  centrifugal  pumps  mounted  on  the  same  shaft  and 
driven  by  a  6o-hp  Westinghouse  steam  turbine. 

Excitation  for  the  generators  is  furnished  by  three  units, 
the  largest  of  which  is  a  50-kw  double  generator  set  built 
by  the  Three  Rivers  Electric  Company.    The  direct-current 


Fig.    4 — Barge    at    Buford,    N.    D. 

and  alternating-current  generators  are  mounted  on  the  same 
shaft  and  are  driven  by  a  lo-in.  by  lo-in.  directly  connected 
Lycoming  engine.  The  alternating-current  generator  fur- 
nishes energy  at  220  volts  and  is  used  to  run  the  coal 
crusher  and  conveyors  at  times  when  the  larger  generators 
are  not  in  operation.  The  direct-current  generator  furnishes 
energy  at  125  volts.  The  second  exciter  in  size  is  a  17.5-kw 
General  Electric  motor-generator  set  that  runs  at  1200 
r.p.m.  and  furnishes  energy  at  125  volts.  The  third  exciter 
is  a  15-kw  General  Electric  marine  set  that  is  run  at  400 
r.p.m.  by  a  directly  connected  6-in.  by  8-in.  Marine  engine. 
The  generator  furnishes  energy  at  125  volts  and  is  usually 
run  when  energy  is  needed  only  for  the  station  lighting. 

Use  is  made  of  a  ten-panel  switchboard  built  by  the 
General  Electric  Company.  There  are  two  sets  of  1 50-kw 
transformers  at  the  power  house  that  may  be  used  singly 
or  together  to  step  up  the  voltage  for  the  Buford  trans- 
mission line.  Aside  from  these  there  are  two  station  trans- 
formers with  220-volt  secondaries  that  are  used  in  connec- 
tion with  the  auxiliary  motors. 

Pumping  Station  No.  2  contains  two  pumping  units.  The 
larger  one  is  driven  by  a  loo-hp  Westinghouse  induction 
motor.  The  20-in.  volute  pump  has  an  output  rating  of  9000 
gal.  per  minute  with  a  total  lift  of  30  ft.  The  smaller  unit 
is  driven  by  a  75-hp  Westinghouse  induction  motor.  The 
1 8-in.  volute  pump  directly  connected  to  this  motor  has  a 
rated  output  of  6700  gal.  per  minute  with  a  total  lift  of 
30  ft.     The  pumps  discharge  into  a  concrete  pressure  pipe 


168  ft.  long  and  39  in.  in  diameter   from  which  the  water 
Hows  up  the  valley  toward  .Station  i\o.  4. 

i'umping  Station  No.  4  contains  only  one  pumjiing  unit, 
and  it  is  of  the  same  size  as  the  larger  unit  of  Station 
No.  2.  The  ptnnp  discharges  into  a  concrete  pressure  pipe 
1043  ft.  long  and  30  in.  in  diameter,  which  empties  into  the 
canal.  The  total  lift  for  this  station  is  33.5  ft.  Energy  is 
Iransniitled  to  Stations  No.  2  and  i\o.  4  at  the  busbar  emf 
of  2200  volts,  and  oil-cooled  transformers  are  installed  at 
each  station  to  reduce  the  emf  to  220  volts,  at  which  the 
motors  are  run. 

The  Williston  barge  is  72  ft.  by  25  ft.  and  draws  about 
30  in.  of  water.  It  contains  four  135-hp  General  Electric 
induction  motors,  which  drive  24-in.  volute  directly  con- 
nected pumps.  The  rated  output  of  each  pump  is  13,500  gal. 
per  minute,  with  a  total  lift  of  28  ft.  The  pumps  discharge 
into  steel  pressure  pipes  no  ft.  long  and  24  in.  in  diameter, 
which  deliver  water  to  the  settling  basin.  Each  of  the  pipes 
has  two  flexible  joints  to  allow  for  variations  in  the  position 
of  the  barge. 

The  22,000-volt  transmission  line  from  the  Williston 
power  house  to  the  Buford  station  is  26.6  miles  long.  Each 
of  the  three  copper  wires  consists  of  three  strands  118  mils 
in  diameter.  The  wires  are  placed  3  ft.  apart,  and  the  dis- 
tance between  the  wooden  transmission  poles  of  the  system 
is  about  200   ft. 

The  pumping  station  at  Buford  contains  four  pumping 
units.  Two  of  the  i6o-hp  General  Electric  motors  are  of 
the  synchronous  type  and  two  are  of  the  induction  type. 
The  motors  are  directly  connected  to  20-in.  volute  pumps 
of  7200  gal.  per  minute  rating,  with  a  total  head  of  50  ft. 
The  pumps  discharge  into  a  concrete  pressure  pipe,  2780  ft. 
long  and  48  in.  in  diameter,  which  empties  into  the  main 
canal.  A  small  motor-generator  set  furnishes  direct  cur- 
rent at  115  volts  for  the  field  circuits  of  the  synchronous 
motors. 

There  is  one  set  of  300-kw  Westinghouse  transformers 
in  the  Buford  station  that  step  down  the  transmission  line 
voltage  to  2000  volts,  at  which  the  motors  at  both  stations 
are  run.  A  15-kw  General  Electric  station  transformer 
again  steps  down  the  voltage  to  220  volts  for  the  motor- 
generator  set  and  the  lamps.'  Aside  from  these  there  are 
two  high-tension  shunt  and  two  high-tension  series  instru- 
ment transformers  that  were  built  by  the  General  Electric 
Company.  The  ratio  of  these  transformers  is  22.000  to  no 
and  8  to  I  respectively. 

The  Buford  pumping  barge  is  60  ft.  by  25  ft.,  and  it 
draws  about  30  in.  of  water.  It  contains  two  150-hp  West- 
inghouse induction  motors  that  drive  24-in.  volute  pumps 
at  435  r.p.m.  The  rated  output  of  each  pump  is  13,400  gal. 
per  minute,  with  a  total  head  of  30  ft.  The  pumps  discharge 
into  steel  pressure  pipes,  230  ft.  long  and  24  in.  in  diameter, 

ACRE-FEET  OF  WATER  PUMPED  IN  JULY,  1911. 


Acre- 
Feet. 


Lift  in 
Feet. 


Acre-Feet 
Raised  1  Ft. 


Station  No.  1  (powerhouse),  Williston!          129.85  28.00  |          3,640 

1.086.73  56.00  60,860 

Station  No.  2,  Williston '      1,009.46  28.39  '        28,660 

StationNo.  3  (barge),  Williston 2,488.30;  23.70  58,970 

Station  No.  4,  Williston 619.69   1  33.52  ,        20,770 

StationNo.  1  (barge),  Buford 982.28   1  24.00  |        23.570 

StationNo.  2,  Buford 982.28  47.00  46,170 

7,298.59   '  242,640 


which  empty  into  the  settling  basin.  The  centrifugal  pumps 
at  the  stations  of  the  two  projects  were  built  by  the  Jeanes- 
ville  Iron  Works  Company. 

The  total  output  at  the  Williston  power  house  for  July, 
igii,  was  511,375  kw-hr.,  with  a  load-factor  of  78.5  per 
cent.  The  total  lignite  consumed  was  2550.25  tons  at  a  cost 
of  $1.23  per  ton.    The  average  was  9.97  lb.  of  coal  fired  per 
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k\v-hr.,  or  5.98  lb.  of  dry  coal  per  kw-hr.,  assuming  that 
the  coal  contains  40  per  cent  moisture. 

The  acre-feet  of  water  pumped  during  the  month  of  July, 
191 1,  is  shown  in  the  accompanying  table. 

The  operating  season  for  the  two  projects  is  now  from 
about  June  i  to  Sept.  i,  and  the  farmers  are  required  to 
take  water  in  rotation  in  order  to  decrease  the  operating 
expenses.  It  would  perhaps  be  more  desirable  to  have  the 
operating  season  extend  over  a  longer  period  of  time,  with 
little  or  no  pumping  in  August,  when  the  farmers  are  getting 
their  crops  ofif  the  land,  but  this  is  impossible  because  of  the 
high  fixed  charges  that  would  be  present  during  the  idle 
period.  The  building  cost  is  about  $38  per  acre,  payable  in 
ten  annual  instalments.  Water  now  costs  the  farmer  $1  per 
acre-foot,  and  the  operating  charges  are  $1.50  per  acre  per 
year. 

The  projects  have  been  very  successful  in  their  operation 
under  the  management  of  the  United  States  Reclamation 
Service.  Excellent  crops  have  been  raised  from  the 
naturally  fertile  soil  by  the  use  of  irrigation,  while  dry-land 
farming  has  been  practically  a  failure  for  the  past  two 
years  because  of  droughts. 


INSTRUMENT  CALIBRATION    BY  MEANS  OF    THE 
SPARK-GAP. 


By  Ralph  P.  Clarkson. 

IN  the  Electrical  World  of  May  18,  191 1,  the  writer  de- 
scribed and  showed  photographs  of  the  ordinary  form 
of  spark-gap  apparatus  used  for  measuring  very  high 
potentials.  The  method  there  described  briefly  and  which 
was  recommended  by  the  Standardization  Rules  of  the 
American  Institute  of  Electrical  Engineers  approved  June 
21,  1907,  is  that  usually  followed  in  measuring  the  test  volt- 
age when  determining  dielectric  strength  by  the  use  of  the 
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Fig.    1 — Relations    Between    Sparking    Distance    and    Voltage. 

spark-gap.  The  gap  is  first  carefully  adjusted  and  then  the 
voltage  is  raised  until  the  break-down  of  the  dielectric 
occurs  and  the  passage  of  the  spark  across  the  gap,  where- 
upon the  voltmeter  is  read  and  the  voltage  recorded.  Of- 
course  the  voltage  required  depends  on  the  maximum  value 
of  the  voltage  wave,  and  the  form  of  the  wave  is  of  no  im- 
portance  so   far   as   the   actual   disruptive   voltage   is   con- 


cerned, although  of  great  value  in  determining  the  effective 
voltage  corresponding  to  the  maxitnum  and  in  other  cal- 
culations. 

There  is  a  problem,  however,  in  calibrating  instruments 
by  means  of  the  spark-gap  in  air  which  is  not  met  wit+i  in 
dielectrics  in  that  the  dielectric  is  not  a  moving  body,  while 
with  meters,  for  example,  there  is  a  moving  part  the  posi- 
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Fig.  2 — Repulsion  Voltmeter. 

tion  of  which  must  be  determined  at  the  exact  time  that  the 
spark  occurs.  This  is  rendered  the  more  difficult  by  reason 
of  the  fact  that  the  voltage  drops  when  the  spark  passes 
if  there  is  a  circuit-breaker  in  the  primary  to  prevent  a  con- 
tinuance of  a  power  arc,  and  in  any  case  the  passage  of  the 
spark  causes  great  fluctuations  of  the  instrument  needle. 

For  the  purpose  of  calibrating  voltmeters  and  other  in- 
struments for  use  in  very  high-potential  work  by  comparing 
them  with  the  spark-gap  as  a  standard,  the  writer  has  de- 
vised a  comparatively  simple  form  of  apparatus  which  ap- 
pears to  have  some  points  of  novelty  and  advantage  over 
those  known  to  him  at  the  present  time. 

In  Fig.  I  are  shown  the  curves  giving  the  relation  be- 
tween sparking  distance  and  sparking  voltage  (effective), 
using  sharp  points.  The  authorities  are  marked  on  the 
curves.  The  curve  of  Fisher  and  that  recommended  by  the 
A.  I.  E.  E.  cross  at  25  kilovolts,  and  it  will  be  noted  that 
below  that  point  Fisher's  voltage  is  lower  and  above  that 


Fig.   3 — Apparatus  for    Instrument   Calibration. 

point  Fisher's  voltage  is  higher.  The  dotted  line  shows  the 
result  of  Steinmetz's  investigation  in  1898  upon  which  the 
A.  I.  E.  E.  curve  is  based,  the  point  d  being  a  point  of  the 
curve.  The  dash  line  is  a  straight  line  passing  through  the 
intersection  of  the  curves  of  Fisher  and  the  A.  I.  E.  E. 
and  through  the  origin.  It  is  evident  that  Fisher's  curve 
hugs  the  straight  line  very  closely. 
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A  can-till  hliuly  ul  llicsc  curvts  shows  ilial  lur  high  po- 
tentials the  curve  is  in  fach  case  a  straight  line,  which 
means  that  a  chani;o  in  j^ap  U-ngth  gives  a  proportional 
change  in  liio  vnhagi'  ii'(iiiiri(l  lo  jump  the  gap.  I'or  ex- 
ample, with  a  I -in.  gap  an  nicreasc  of  j/4  in.  in  the  gap 
means  an  increase  in  voltage  from  20  kilovolts  to  24 '4 
kilovolts;  that  is,  an  increase  of  25  per  cent  in  gap  means 
an  increase  of  about  -m  per  cent  in  the  voltage  recpiired  to 
jump  the  gap,  while  an  increase  in  gap  from  3  in.  to  3^^  in. 
(16  23  per  cent)  means  an  increase  in  voltage  from  45)4 
kilovolts  to  49f4  kilovolts  (10  per  cent).  Whatever  error 
is  made  then  in  the  gap  will  create  a  less  error,  propor- 
tionally, in  the  voltage. 

However,  the  gap  is  something  that  can  be  measured  with 
the  highest  degree  of  accuracy,  while  it  is  as  yet  very  diffi- 
cult to  read  any  instrument  for  measuring  high  tension 
within  a  considerable  percentage  owing  in  part  to  the 
necessity  for  providing  a  long  range  and  a  limited  scale. 
It  is,  of  course,  much  easier  to  read  the  instrument  and 
the  accuracy  of  the  reading  is  nnich  greater  with  the 
voltage  steady  and  the  pointer  at  rest,  when  several  read- 
ings may  be  taken,  than  it  is  with  a  constantly  changing 
voltage,  at  the  exact  position  which  the  pointer  reaches 
when  the  spark  jumps  across  the  gap,  especially  if  the 
voltage  changes.  Under  the  usual  circumstances  but  one 
reading  can  be  taken,  and  that  during  a  very  small  interval 
of  time  and  at  an  unexpected  moment. 

With  a  repulsion  voltmeter  such  as  is  shown  in  Fig.  2, 
similar  to  the  one  used  in  the  electrical  tests  described  in 
the  article  above  mentioned,  where  a  photograph  and  a 
description  of  the  voltmeter  are  given,  the  deflection  on 
the  scale  during  part  of  the  calibration  was  from  9.55  to 
25.20,  while  the  voltage  range  for  that  part  of  the  scale 
was  from  5  to  71  kilovolts.  It  is  apparent,  therefore,  that 
an  error  of  0.05  of  a  division  of  the  scale  (which  was  as 
close  as  the  voltmeter  could  be  read  under  the  most  favor- 
able circumstances)  would  mean  an  error  of  about  211 
volts,  the  exact  amount  depending  on  the  part  of  the  cali- 
bration curve  where  the  reading  was  taken.  It  would  be, 
indeed,  very  difficult  to  make  as  close  a  reading  as  this  each 
time,  on  account  of  the  unexpected  jump  of  the  spark,  espe- 
cially as  the  observer  is  regulating  the  resistance  and  can- 
not watch  for  the  spark.  With  the  minimum  of  5000  volts 
this  error  is  about  zt  4.22  per  cent,  which  is  quite  large. 
It  is,  of  course,  extremely  desirable  that  every  reading  be 
as  correct  as  it^is  possible  to  get  it,  as  only  by  reducing  so 
far  as  we  can  those  errors  we  recognize,  however  small, 
is  it  possible  to  arrive  finally  at  right  results. 

^^'ith  the  apparatus  shown  in  Figs.  3,  4  and  5  more 
accurate  readings  can  be  obtained  than  are  possible  with 
the  old  method,  as  will  be  seen  presently.  In  using  this 
device  the  voltage  is  held  constant  and  the  spark-gap  varied. 
The  spark-gap  length  may  be  read  by  means  of  the  vernier 
to  one  one-hundredth  of  a  millimeter,  while,  owing  to  the 
construction  of  the  device,  as  many  readings  as  desired 
may  be  taken.  Then,  by  reading  the  voltmeter  with  the 
voltage  steady  at  one  point  where  it  is  set,  the  readings  will 
be  much  more  accurate  and  they  may  be  taken  as  many 
times  as  desired,  each  time  without  the  disadvantage  of  a 
continually  moving  pointer  and  a  disconcerting  drop  at  the 
critical  moment.  Then  again,  with  this  apparatus  it  is  pos- 
sible to  watch  the  spark  -carefully  and  thus  to  some  extent 
determine  the  condition  of  the  needle  points,  especially  if 
no  careful  preliminary  examination  of  them  has  been  made. 
This  is  more  important  than  it  would  seem  at  first  thought. 
In  his  paper  on  "Spark  Distances  Corresponding  to  Differ- 
ent Voltages."  before  the  International  Electrical  Congress, 
Mi".  H.  W.  Fisher  pointed  out  that  the  commercial  needles 
contained  in  a  package  varied  among  themselves  in  sharp- 
ness to  such  an  extent  as  very  seriously  to  afYect  the  spark- 
ing distances  even  up  to  20  per  cent  error  with  a  disruptive 
voltage  of  6  kilovolts,  and  at  45  kilovolts  the  error  due 
to  the  needles  not  being  absolutely  sharp  might  be  as  much 


as  14  \n\  cent.  It  will  be  noted  that  Mr.  l-ishcr's  curve, 
given  in  hig.  i,  more  nearly  appr<jaches  the  straight-line 
relation  than  the  curve  adopted  by  the  A.  I.  IC.  K.,  which 
dilTerence,  in  the  upper  part  of  the  curve  at  least,  might 
be  almost  wholly  due  to  the  difference  in  sharpness  ol  the 
needle  points  of  the  two  experimenters.  It  may  be  that  if 
we  could  obtain  points  sharp  even  under  a  magnification 
of  1000  or  1500  diameters  an  approach  still  nearer  to  the 
straight-line  relation  might  be  obtained.  Because  of  this 
it  is  very  important  that  the  spark  be  watched  so  that  any 
abnormal  condition  may  be  (observed. 

In  order  to  provide  for  several  readings  of  the  instru- 
ment to  be  calibrated,  for  several  readings  of  the  spark-gap 
distance,  for  an  observation  of  the  spark  itself,  and  there- 
fore for  more  accuracy  in  the  calibration,  the  apparatus 
illustrated  in  Fig.  3  was  designed.  This  apparatus  con- 
sists of  a  glass  cylinder  in  which  is  a  movable  spring- 
pressed  piston  to  which  one  of  the  sparking  point  holders  is 
attached,  the  other  sparking  point  holder  being  stationary. 
The  construction  of  the  holder  for  the  sparking  points  is 
shown  in  Fig.  4,  there  being  a  spring  member  which  holds 
the  needle  forcibly  against  the  side  of  the  rod  but  allows 
it  to  be  very  easily  removed  and  a  new  one  inserted  by 
simply  compressing  the  spring  end  at  a.  Mercury  is  used 
in  the  construction  of  the  holder  for  the  purpose  of  securing 
good  contact. 

The  apparatus  is  operated  by  oil  contained  in  the  elevated 
tank  shown.     Leading  from  the  tank  is  the  rubber  tubing 


MERCURY 


Fig.    4 — Construction     Details 
of  Sparklng-Point  Holder. 


Fig.    5 — Details   of    Rod 
Mounting. 


connecting  the  valves,  cylinder  and  tank  together.  These 
connections  are  flexible  so  that  the  operating  valves  may  be 
used  where  desired.  The  lower  valve  is  a  large  one  and  is 
used  for  coarse  adjustment,  while  the  upper  one  is  a  very 
small  valve  and  is  used  for  fine  adjustment.  Each  valve 
has  an  opening  into  the  air  and  a  portable  catch  basin  is 
used  to  collect  the  oil  flowing  from  these  openings  and  to 
return  it  to  the  elevated  storage  tank.  As  shown,  a  vernier 
is  used  to  give  the  spark-gap  distance. 

In  accordance  with  the  A.  T.  E.  E.  Standardization  Rules 
the  rods  on  the  ends  of  which  the  spark  points  are  placed 
are  of  a  length  at  least  twice  that  of  the  longest  gap  to  be 
used,  and  no  other  part  of  the  apparatus  is  placed  near  the 
gap  within  a  radius  of  twice  the  length  of  the  gap.  Fig.  5 
shows  details  of  the  mounting  of  these  rods.  It  is  of  the 
greatest  importance  that  the  rods  shall  not  sag  but  that  the 
sparking  needles  be  in  line  with  their  points  exactly  oppo- 
site each  other,  and  so  an  adjustable  device  is  necessary 
as  shown. 

The  zero  reading  of  the  vernier  having  been  determined 
with  the  sparking  points  just  touching  or  with  a  block  of 
known  thickness  between  them  and  the  points  separated  a 
distance  greater  than  the  sparking  distance  of  the  voltage 
for  which  the  instrument  is  to  be  calibrated,  the  voltage 
is  adjusted  and  fixed  by  means  of  whatever  form  of  variable 
resistance  is  used,  to  give  a  certain  desired  reading  of  the 
instrument  to  be  calibrated,  and  this  reading  of  the  instru- 
ment is  made  as  accurately  as  possible  and  as  many  times 
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as  desirable,  the  pointer  beinir  quite  at  rest  at  times.  Obvi- 
ously the  readings  may  best  be  taken  on  the  even  divisions 
of  the  scale,  which  desirable  feature  is  not  possible  when 
the  gap  is  adjusted  and  the  voltage  raised  until  it  is  suffi- 
cient to  jump  the  gap.  The  points  are  now  brought  to- 
gether by  opening  the  large  cock  until  there  is  a  slight 
brush  discharge,  whereupon  the  large  valve  is  closed  and 
the  small  valve  carefully  opened  and  used  for  the  final  fine 
adjustment.  This  is  accomplished  very  slowly  and  the 
movement  of  the  point  is  stopped  immediately  upon  the 
passage  of  the  spark. 

The  transformer  is  now  disconnected  from  the  source  of 
energy  used,  and  the  reading  of  the  vernier  of  the  spark- 
gap  apparatus  is  taken  as  often  as  desired  and  with  a  high 
degree  of  accuracy  by  any  desired  magnifying  means.  The 
spark-gap  distance  having  thus  been  determined,  the  points 
are  removed  and  new  ones  are  inserted,  carefully  aligned 
and  brought  together  to  obtain  a  new  zero  reading  for  the 
new  test.  The  points  are  then  widely  separated,  the  volt- 
age is  again  adjusted  to  give  another  certain  reading,  the 
instrument  to  be  calibrated  is  again  carefully  read  and  the 
points  are  brought  up  to  the  sparking  distance  as  before. 

The  controlling  valves  are  opened  to  the  air  to  allow  the 
points  to  come  together,  the  oil  running  out  of  the  cylinder 
and  allowing  the  spring  to  operate  the  piston.  To  separate 
the  points  the  oil  is  admitted  to  the  cylinder  from  the  ele- 
vated tank,  thus  compressing  the  spring.  In  place  of  the 
oil,  of  course,  any  other  insulating  liquid  may  be  used,  if 
desired,  or  compressed  air  may  be  substituted,  in  which  case 
the  tank  need  not  be  elevated. 


THE  TESTING  OF    LARGE    WATT-HOUR    METERS 
ON  FLUCTUATING  LOADS. 


By  F.  a.  Laws  and  C.  H.  Ingalls. 

ALL  persons  responsible  for  the  upkeep  of  large  tlircct- 
current  wattmeters  which  are  used  on  a  rapidly 
fluctuating  load,  such  as  that  of  a  street-railway  sys- 
tem, have  experienced  difficulties  in  the  testing  and  adjust- 
ment of  such  meters.  Owing  to  the  large  number  of  read- 
ings of  the  current  which  it  is  necessary  to  take  in  order 
to  obtain  a  good  average  the  ordinary  method  of  using  a 
stop-watch  and  of  measuring  the  line  voltage  and  current 
is  a  time-consuming  operation,  and  in  some  cases  the  fluc- 
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Fig.    1 — Differential    IVIultiplier   Arrangement. 

tuations  are  so  rapid  that  the  use  of  the  ammeter  is  quite  out 
of  the  question.  An  alternative  procedure  is  to  take  the 
meter  out  of  service  and  to  send  through  its  coils  the  cur- 
rent from  a  storage  battery.  This  current  may  be  controlled 
by  resistors,  so  that  tests  at  light  load  and  up  to  400  amp 
may  be  made  without  the  apparatus  being  too  unwieldy  to  be 
managed   by   two   persons.     For   the   purpose   a   couple   of 


Edison  cells  are  convenient,  being  readily  portable.  It  is, 
however,  desirable  to  avoid  taking  the  meter  out  of  service, 
for  the  test  may  occupy  an  hour  or  more,  and  the  loss  of 
revenue  is  worth  obviating;  it  may  be  as  much  as  $5  to  $10 
for  each  hour  the  meter  is  out  of  service.  Also  it  is  desir- 
able  to   make    the   test   with    the   customer's    regular    load. 


Fig.   2 — Differential    Multiplier. 

These  considerations  have  led  us  to  devise  other  methods  of 
attacking  the  problem. 

The  very  convenient  forms  of  test  meters  developed  for 
alternating-current  work  naturally  suggested  similar  de- 
vices for  use  on  direct-current  circuits.  Their  develop- 
ment, however,  is  attended  with  much  difficulty.  Neverthe- 
less the  problem  has  been  solved  quite  successfully,  and  the 
best  of  these  instruments  when  carefully  used  are  of  great 
service  where  the  conditions  of  load  are  extremely  variable. 
-Such  test  meters  are  made  up  to  a  capacity  of  150  amp. 
But  for  our  purposes  we  desire  meters  which  will  take  cur- 
rents from  500  amp  up  to  the  largest  magnitudes  met  with 
in  practice.  The  direct  application  of  shunts  to  a  test 
meter  of  the  ordinary  commutator  form  is  not  admissible. 
Since  we  desired  to  retain  this  type  of  meter,  the  following 
methods  of  dealing  with  the  problem  were  devised ;  they 
may  be  regarded  as  arrangements  by  which  shunts  may  be 
so  applied  to  the  test  meter  that  errors  due  to  contact 
resistances  and  heating  are  obviated. 

The  first  method  is  shown  in  Fig.  i,  where  for  the  sake 
of  simplicity  the  potential  connections  to  the  meters  are 
omitted.  The  arrangement  may  be  called  a  differential  mul- 
tiplier, for  by  it  the  range  of  the  test  meter  is  extended,  in 
this  case  approximately  thirty-fold. 

The  station  busbar  is  arranged  so  that  it  has  a  narrow- 
gap  at  G.  This  gap  is  ordinarily  closed  by  plates  firmly 
bolted  in  position.  The  gap  should  be  narrow  and  the  leads 
so  arranged  that  the  field  at  the  meter  is  not  disarranged 
when  the  gap  is  opened.  The  entire  current  flows  to  a, 
where  it  divides,  a  comparatively  small  portion  flowing 
through  the  fine  wire  coils  of  the  multiplier  MM' .  the  lest 


Diff.  M.v. 
Fig.    3     Arrangement   According    to    Two-Resistor    Method. 

meter  and  the  adjustable  resistor  r  to  b.  The  main  portion 
flows  through  the  "coarse  coil"  C  of  the  multiplier,  whicii 
IS  in  this  case  a  straight  bar.  then  through  the  resistor  R. 
which  is  of  such  a  magnitude  as  to  give  the  voltage  drop 
required  in  the  tcst-nictcr  circuit.  The  fields  due  to  the 
currents  in  MM'  and  C  are  opposed,  and  in  them  is  placed 
an  astatic  movable  coil  system  which  is  provided  with  pivots 
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and  a  damping  device.  The  movable  member,  in  scries 
with  a  suitable  resistor,  is  placed  across  the  line  and  serves 
to  show  when  the  fields  dvic  to  C  and  MM'  arc  balanced. 
In   the   present    instrument   30.7   amp   in   C   is   reipiired    to 


Fig.    -1 — Simplification    of    Two-Resistor    IVIethod. 

balance  i  amp  in  il/jl/'.  The  multiplier  is  brought  to  a  bal- 
ance by  varying  r.  When  this  has  been  done  the  corrected 
watt-hours  by  the  test  meter  are  obtained  by  multiplying  its 
indications  by  31.7.  The  multiplier  itself  is  shown  in  Fig.  2. 
The  test  meter  is  of  course  set  up  where  it  will  be  as  free 
from  stray  field  effects  as  possible.  The  leads  to  it  are 
flexible  and  readings  are  taken  with  the  meter  in  four  dif- 
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Fig.   5 — Shunts    Used    in    Simplified    IVIethod. 

ferent  azimuths  90  deg.  apart.  For  our  work  this  has  suf- 
ficed; but  conditions  may  be  easily  imagined  where,  owing 
to  the  change  in  the  distribution  of  current  between  feeders 
which  are  at  different  distances  from  the  test  meter,  this 
procedure  would  not  give  the  desired  result.  In  such  cases 
a  shielded  instrument  would  be  desirable.  The  multiplier 
being  astatic,  with  the  centers  of  the  upper  and  lower  coils 


.should  be  set  up  at  a   fair  distance   from  the  switchboard. 

Appreciation  of  this  possible  difliculty  led  to  the  second 
method,  which  employs  two  apjirupriate  resistors,  one  in  the 
circuit  of  the  test  meter  and  the  (jther  in  the  parallel  cir- 
cuit, the  potential  dro])S  in  the  two  being  made  e(|ual  by  the 
adjustable  resistftr  r  and  this  equality  indicated  by  a  differ- 
ential millivoltmeter  of  the  D'Arsoiival  pattern.  This  ar- 
rangement is  indicated  in  I'ig.  3.  Any  shunts  which  are 
suited  to  the  purpose  may  be  temporarily  bolted  together 
and  used  for  S^  and  S.^.  They  should,  of  course,  be  free 
from  thermal  emf  errors.  We  have  found  this  matter 
troublesome  in  some  cases. 

This  arrangement  may  be  simplified  and  the  differential 
millivoltmeter  replaced  by  a  pivoted  D'Arsonval  galvanom- 
eter if  a  special  shunt  be  constructed  for  the  purpose. 
The  last  plan  is  indicated  in  Fig.  4.  The  sections  of  the 
shunt  (see  Fig.  5)  ^,  and  5",  have  a  common  terminal  at  a. 

I  S 

If  the  galvanometer  stands  at  zero  then  -'    =  ~-  and  the 

corrected  reading  of  the  test  meter  is  its  indication  multi- 
plied   by     '         '.     By    the    use    of    two    potentiometers    to 

•'2 
measure  /j  and  /j  when  the  galvanometer  is  balanced  this 
factor  can  be  very  accurately  determined  once  for  all. 
This  is  the  final  form  of  the  apparatus  and  one  which  has 
been  used  very  successfully  for  over  a  year.  The  entire 
arrangement  connected  for  2000  amp  is  shown  in  Fig.  6. 

The  capacity  of  the  test  meter  is  40  amp.  Two  sets  of 
shunts  and  auxiliary  resistances  R  are  mounted  on  the  same 
base;  the  ratings  are  1000  amp  and  2000  amp.  The  voltage 
drop  in  the  shunts  at  full  load  is  100  millivolts  and  in  the 
resistor  R  it  is  400  millivolts.  The  adjustable  resistor  r 
is  a  strip  of  Baker  metal,  the  effective  length  of  which  can 
be  altered  by  the  use  of  screw  clamps.  Placed  in  parallel 
with  the  strip  is  a  carbon  compression  rheostat  by  which 
the  fine  adjustment  is  affected. 

The  entire  apparatus,  including  the  necessary  cables  but 
not  the  test  meter,  may  be  stowed  away  in  a  chest  31^  in.  x 
19  in.  X  14  in.  which  can  be  conveniently  shipped  from 
station  to  station. 


IMPROPER  WATTHOUR-METER   CONNECTIONS. 


pjg.    6 — General    Arrangement    of    Simplified    Method 

2j^  in.  apart,  it  is  not  affected  by  uniform  stray  fields. 
Anything  that  produces  a  non-uniform  stray  field — for  in- 
stance a  busbar  close  to  the  instrument — might,  however, 
lead  to  a  misjudgment  of  the  balance.     So  the  apparatus 


By  C.  A.  Howell. 
The  manufacturers  have  arranged  most  watthour  meters 
so    that,    when    used    without    shunt    or    series    instrument 
transformers,  it  is  impossible  to  connect  them  up  to  measure 

more  than  the  true  energy  de- 
livered. While  this  is  very 
fortunate  for  the  reputation 
of  the  meter,  when  the  class 
of  men  usually  found  on  such 
work  is  considered,  the  gen- 
eral fact  has  become  so  well 
known  that  most  electrical 
men  believe  it  is  true  for  all 
meters.  Such  is,  however,  by 
no  means  the  case,  as  the  fol- 
lowing shows : 

Where  a  meter  is  used  with 
instrument     transformers     its 
secondary  leads  are  frequently 
run   in  conduit   or   are   other- 
wise    concealed    so     that    in- 
spection of  the  connections  is 
difficult.      The   meter    is    then 
connected   by    the   cut-and-try 
method,  on  the  assumption  that  it  cannot  be  connected  to 
read  too  much,  provided  the  power  factor  is  above  50  per 
cent,  so  that  it  is  left  reading  the  maximum  possible.     Such 
a  method  is,  in  fact,  very  unreliable  and  should  never  be 
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used,  the  leads  being  instead  carefully  traced  or  rung  out 

and  dependence  for  the  proper  connection  placed  on  actually 

seeing  that  each  lead  is  connected  to  the  correct  terminal. 

Fig.  I  shows  a  primary  meter  with  all  eight  leads  brought 
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Fig.   1 — Correct   Connection   of   Meter  Coils. 

out,  the  transformers  being  omitted   for  the  sake  of  sim- 
plicity. 
The  upper  element  of  the  meter  then  reads : 

/o-a/  X  Ea-h  X  cos  (0  +  30  deg.) 

and  the  lower  element  reads: 

Ic-c,  X  Ec-h  X  cos  (0  —  30  deg.) 
where  0  equals  the  angle  of  lag  due  to  the  power  factor,  0 
being  zero  in  the  diagram  shown,  which  is  for  unity  power- 
factor.  Now,  as  the  power-factor  falls  off,  the  current 
III  II,  lags  back  (in  the  direction  shown  by  the  arrow  for 
lag),  increasing  the  angle  between  it  and  its  pressure  Ea-h, 


3  Phase  Watthour  Meter 
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Fig.    2 — Incorrect    Connection    of    Meter    Coils. 

so  that  the  upper  element  will  run  slower  and  slower  until, 
for  a  60-deg.  lag  corresponding  to  50  per  cent  power-factor, 
it  stands  still,  and  for  a  farther  lag  it  tends  to  reverse  and 
run  in  the  opposite  direction. 

On  the  contrary,  the  current  Ic-c/   moves  toward  its  pres- 


sure lic-h,  the  elements  speeding  up  until  it  is  in  phase 
for  a  power-factor  of  86.6  per  cent.  Then,  as  the  lag  in- 
creases, the  current  moves  on  clockwise,  past  its  pressure, 
and  the  clement  slows  down,  until  at  zero  power-factor  the 
upper  element  in  tending  to  run  backward  just  equalizes  the 
torque  of  the  lower  element,  and  the  meter  stands  still. 

Fig.  2  shows  the  same  meter  with  a  very  slight  change 
in  connections,  namely,  the  pressure  wire  X  taken  ofif  of 
the  B  phase  and  connected  to  the  C  phase. 

The  corresponding  vector  diagram  shows  that  the  upper 
element  now  reads: 

/o-o,  X  Ea-c  X  cos  (0  —  30  deg.  j 
and  the  lower  element  reads : 

Ic-o  X  F'c-h  X  cos  (0  —  30  deg.) 
this  diagram  also  representing  unity  power-factor,  and  0 
equal  to  zero. 

At  this  unity  power-factor  the  meter  will  read  correctly, 
but  as  the  power-factor  falls  ofif  and  the  current  lags  in 
the  direction  shown,  both  currents  approach  their  respective 
pressures  and  thus  the  meter  speeds  up  when  it  should  slow 
down,  both  elements  reading  the  same  for  all  power-factors. 
At  zero  power-factor  the  meter  will  be  infinitely  fast,  as 
there  will  be  considerable  registration  with  no  true  energy 
delivered. 

The  accompanying  table  shows  the  efifect  of  this  connec- 
tion on  the  meter. 

EFFECT    OF    IMPROPER   CONNECTION    ON    METER. 


Tnie 
Power- 
Factor. 

Appar- 
ent 
Power- 
Factor. 

UPPER  ELEMENT. 

LOWER  ELEMENT. 

Per  Cent 
Meter 
Error. 

Reads. 

Should 
Read. 

Reads. 

Should 
Read. 

1.000 

1.000 

0.866  I  E 

0.866  I  E 

0.866  I  E 

0.866  I  E 

00.0 

0.940 

1.138 

0.985  I  E 

10.643  I  E 

0.985  I  E 

0.985  IE 

2 1.0  fast 

0.866 

1.153 

IE 

0.500  I  E 

IE 

IE 

3  3.3  fast 

O.SOO 

1.000 

0.866  I  E 

j       Zero 

0.866  I  E 

0.866  I  E 

100  0  fast 

0.300 

0.851 

0.737  lE-l-  0.217  I  E- 

0.737  IE 

0.737  IE 

2734.6  fast 

0 

0.578 

0.500  IE -t- 

0.500  I  E- 

0.500  I  E 

0.500  I  E 

Infinite 

There  are  a  number  of  other  very  interesting  possible 
connections,  as,  for  instance,  where  the  upper  pressure  coil 
is  connected  to  work  with  the  lower  series  coil  and  the 
lower  pressure  coil  with  the  upper  series  coil,  the  latter 
pressure  being  reversed.  In  this  case  the  meter  will  be  very 
fast  on  low  power-factor,  but  will  stop  on  unity  power- 
factor. 


CONTROL  OF  WATERWHEEL  GENERATORS. 


The  Billings  &  Eastern  Montana  Power  Company,  at 
Billings,  Mont.,  ordinarily  sends  several  hundred  kilowatts 
into  the  50,000-volt  transmission  line  connecting  it  with 
the  Butte  Electric  Company's  system.  An  interruption  to 
this  line  would  suddenly  remove  a  large  part  of  the  load 
from  the  Billings  plant,  causing  the  waterwheels  to  race 
before  the  governors  could  act  and  resulting  in  a  rise  in 
pressure  on  the  local  system.  This  is  prevented  by  arrang- 
ing an  adjustable  water  rheostat  load  to  be  added  to  the  bus 
in  case  the  line  switch  opens.  The  latter  oil  switch  is  pro- 
vided with  both  overload  and  no-voltage  release.  When  it 
operates  it  closes  a  200-amp  outdoor-type  oil  switch,  con- 
necting in  the  water  rheostat.  The  setting  of  the  latter  has 
meanwhile  been  adjusted  so  that  the  load  that  will  be  taken 
by  it  nearly  equals  that  being  sent  out  on  the  line.  After 
the  rheostat  has  thus  taken  over  the  surplus  load  its  plates 
can  be  raised  slowly  from  the  water,  giving  the  governors 
time  to  act  and  decrease  the  water  going  through  the 
wheels. 
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ESTABLISHING  A  NEW  BUSINESS  CENTER. 


I"\v()  l;irj;t>  imrcaiitilc  firms  oi  Salt  Lake  City,  Utali,  the 
.■\iierl)acli  and  Keitli-Obrieii  companies,  liave  eslablislied  a 
new  retail  business  center  at  the  corner  of  Third  Street 
South  and  State  Street,  with  the  aid  of  a  magnetite-arc 
"wliite  way"  lighting  system  which  extends  from  State 
Street  east  on  Third  Street  South.  Tliese  4-anip  arc 
lamps  are  himg  on  scroll  necks  from  the  trolley  posts,  four- 
teen to  each  600- ft.  block,  or  seven  on  each  curb.  Two 
antl  one-half  blocks  of  this  lighting  are  now  installed,  the 
Utah  Light  &  Railway  Company,  which  supplies  the  serv- 
ice, receiving  Ij!5  per  month  per  lamp  from  the  abutting 
property  owners.  The  initial  installation  was  promoted  by 
the  merchants  at  the  end  of  tlie  street,  who  realized  the 
tremendous  pulling  power  of  effective  lighting  in  drawing 
people  to  their  windows  in  the  new  section.  It  is  now 
proposed  to  extend  this  lighting  in  Salt  Lake  on  State  and 
Main  Streets  six  blocks  south  to  Ninth  South  and  west  on 
West  Third  Street  South  to  the  Rio  Grande  depot. 


HANDLING  COMPLAINTS. 


At  a  recent  meeting  of  The  Milwaukee  Electric  Railway 
&  Light  Company  Section  of  the  National  Electric  Light 
Association  a  paper  was  read  by  Mr.  James  Mulder  on 
"Complaints."  The  speaker  emphasized  the  point  that  the 
company  w^ants  the  confidence  of  its  customers  as  well 
as  their  money  for  its  service.  In  relation  to  meter  read- 
ings he  said  that  there  might  be  some  improvement  on  the 
part  of  the  central-station  people  in  the  accuracy  of  read- 
ing meters.  There  is  a  certain  proportion  of  misreadings. 
Complaints  due  to  inaccurate  readings  are,  of  course,  justi- 
fied, and  these  complaints  constitute  a  considerable  propor- 
tion of  the  whole  number.  Decreasing  the  percentage  of 
misreadings  of  meters  increases  the  efficiency  of  the  service. 
A  pigeon-holed  complaint  is  not  an  asset,  and  there  should 
be  quick  action  on  all  complaints.  Another  point  to  which 
some  attention  may  be  given,  perhaps,  is  careful  inspection 
of  bills  before  delivery  to  customers.  If  there  is  any  wide 
discrepancy  between  the  bill  and  the  usual  rate  of  consump- 
tion, it  is  well  to  look  into  the  matter  before  the  bill  is  sent 
out,  to  prevent  misunderstanding. 


INTENSIVE  MOTOR-SERVICE  CULTIVATION. 


The  Kansas  City  Electric  Light  Company's  sales  depart- 
ment has  just  completed  a  novel  and  successful  campaign 
for  new-  business.  Early  in  January  it  was  decided  to 
send  to  the  National  Electric  Light  Association  convention 
in  Seattle  that  salesman  who  should  score  the  greatest 
total  of  points  as  authorized  in  a  schedule  adopted.  These 
schedules  w-ere  so  arranged  that  every  man  had  a  chance 
to  win  at  least  some  points  each  month.  In  this  way  the 
light  men  were  encourag'ed  and  the  total  of  small  contracts 
shows  the  results.  Each  month  comprised  a  separate  com- 
petitive period,  and  the  points  secured  by  each  man  were 
carried  forward  to  be  added  to  subsequent  winnings.  In 
four  months  345  motor-service  contracts  were  secured, 
totaling  8321  hp,  these  contracts  being  divided  as  follows: 
10  hp  and  under,  281  ;  11  hp  to  50  hp.  44;  51  hp  to  100  hp. 
10;  loi  ho  to  200  hp,  4;  201  hp  and  over,  6. 

The   winner   of   the   prize   secured   thirty-eight   contracts 


totaling  233J  hp.  The  competition  was  keen  up  to  -May  1, 
and  one  of  the  gratifying  results  was  the  devehjpment  of 
the  "closing"  ability  in  the  different  engineers.  The  com- 
pany is  so  well  pleased  with  the  results  obtained  that  it  has 
added  an  additional  engineer  to  the  department  and  also 
furnished  ;in  automoljile  for  the  exclusive  use  of  the  sales- 
men. 


ELECTRICITY  IN  A  BRICK  PLANT. 

in  brick-making  plants  proposals  for  central-station  mo- 
tor drive  are  often  met  with  the  objection  that  steam  is 
required  anyway  to  dry  the  molds,  so  that  an  isolated  plant 
is  best  suited  for  motor  service.  An  electrically  heated 
molding  machine  having  a  capacity  of  22,000  brick's  a  day 
is  now  in  use  at  Pueblo,  Col.,  the  heating  element  being 
improvised  from  the  parts  of  eight  500-watt  flatirons  by 
Mr.  E.  E.  Stone,  superintendent  of  lighting  and  motor 
service.  This  drying  heater  thus  consumes  4  kw  and  is 
operated  about  ten  hours  daily,  under  the  regular  motor- 
service  rate  of  the  Pueblo  company,  which  supplies  energy 
for  60  hp  in  motors  in  the  same  brick  plant.  In  fact,  this 
provision  of  an  electrically  heated  mold  proved  the  turning 
point  which  secured  the  brick  manufacturer's  contract,  for 
the  reason  that  if  steam  was  to  be  kept  up  for  drying  the 
molds,  he  might  as  well  continue  running  his  isolated  plant. 
At  the  present  time  the  cost  of  his  electric  service  nearly 
equals  the  fuel  and  supply  expenses  of  the  former  isolated 
plant,  but  the  wages  of  an  engineer  and  fireman  are  saved. 
Incidentally,  with  motor  drive  the  operation  of  the  machines 
is  speeded  up  by  5  or  6  per  cent  and  the  output  increased 
accordingly.  The  molds  were  electrified  at  the  central- 
station  company's  shops,  without  interruption  to  the  brick 
plant's  operation,  since  duplicate  molds  were  provided.  In 
case  of  injury  to  any  of  the  500-watt  heating  elements,  new 
parts  can  be  substituted  without  necessity  for  dismantling 
the  machine. 


3000  CUSTOMERS  IN  TOWN  OF  10,000. 


I 


Pocatello,  Idaho,  with  a  population  of  10,000,  has  3000 
electric  customers  connected  to  the  lines  of  the  Idaho  Con- 
solidated Power  Company,  or  one  customer  for  approxi- 
mately every  three  inhabitants.  Except  for  600  commercial- 
class  meters,  the  remainder  are  residence  users,  who  pay 
10  cents  per  kw-hr.  and  $1  monthly  minimum.  By  actual 
count  95  per  cent  of  the  houses  in  Pocatello  are  wired,  no 
gas  service  having  been  available  in  the  town  until  recently. 
The  community  supports  four  electrical  supply  houses, 
whose  efforts  are  joined  with  those  of  the  central  station 
in  keeping  the  city  well  supplied  electrically.  A  large  num- 
ber of  electric  irons  are  in  use,  and  cooking  with  electricity 
is  being  encouraged  by  a  special  rate  of  2.5  cents  per  kw-hr. 
without  load-factor  limitations. 

To  facilitate  the  reading  of  residence  meters  nearly  all 
these  instruments  are  installed  on  the  wall  outside  the 
house,  at  the  point  of  entry  of  the  service  wires.  Where 
the  eaves  do  not  offer  sufficient  protection  from  direct 
access  of  the  weather,  a  little  wooden  "doghouse,"  with 
peaked  roof,  vertical  sides  and  open  front  and  bottom,  is 
used  to  inclose  the  meter.  The  latter  is  fixed  at  a  height 
of  about  8  ft.  above  the  ground,  so  that  the  dials  can  be 
seen  by  the  reader  without  difficulty.  This  outside  in- 
stallation   of   customers'   meters    avoids    temptation    to    im 
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proper  connections  and  theft  of  energy,  besides  saving  time 
in  the  reading  of  the  dials.  Five  men  read  the  3000  meters 
in  Pocatello  in  two  days.  Mr.  M.  E.  Hughes,  manager  of 
tlic  company,  reports  no  troubles  due  to  outside  settings  of 

the  meters. 


ELIMINATING   ISOLATED-PLANT    COMPETITION 
IN  BROOKLYN. 


A  long-term  contract  recently  entered  into  by  the  Edison 
Electric  Illuminating  Company  of  Brooklyn  and  the  owners 
of  one  of  the  large  clothing  stores  in  its  territory  is  of 
more  than  usual  interest,  as  it  provides  for  the  replacement 
by  central-station  service  of  the  only  block  system  in  the 
borough  of  Brooklyn.   • 

This  system  had  been  in  use  for  approximately  six 
months  and  was  the  outcome  of  a  small  plant  that  had  been 
operated  by  the  clothing  firm.  At  the  instance  of  an  engi- 
neering supervision  concern  about  $10,000  was  spent  in 
enlarging  the  plant,  and  business  was  solicited  from  all 
of  the  customers  of  the  Edison  company  on  the  block. 

Located  in  one  of  the  most  active  parts  of  the  downtown 
district — Flatbush  Avenue  and  I"\dton  Street — these  cus- 
tomers require  a  class  of  service  highly  conducive  to  the 
successful  operation  of  a  block  system.  All  of  the  stores 
are  long-hour  users  of  energy  for  lighting,  and  there  arc 
two  restaurants  which  require  large  amounts  of  steam  and 
motor  service  for  refrigeration  purposes  in  addition  to 
their  desirable  lighting  load. 

As  the  promoters  of  the  block  plant  offered  to  supply 
energy  for  lighting  and  motor  service  at  rates  15  per  cent 
less  than  those  of  the  Edison  company  and  guaranteed-  to 
show  a  saving  of  approximately  10  per  cent  in  steam- 
heating  cost,  all  but  two  of  the  business  interests  on  the 
block  discarded  the  service  of  the  central-station  company 
and  abandoned  their  individual  heating  equipment. 

Si.x  months  after  the  block  plant  was  placed  in  operation 
the  motor-service  engineer  of  the  Edison  company  con- 
vinced the  owners  of  the  plant  and  those  served  by  it  that 
the  central-station  company  could  furnish  an  equal  amount 
of  energy  to  them  at  lower  cost,  in  spite  of  the  economy 
insisted  upon  by  the  supervision  company  in  the  operation 
of  the  plant.  As  a  consequence,  a  five-year  contract  to 
supply  about  300  kw,  the  load  formerly  carried  by  the  block 
plant,  has  been  secured  by  the  I'xlison  Electric  Illuminating 
Company  of  Brooklyn  and  a  plant  valued  at  $25,000  is 
lying  idle. 

Several  other  desirable  contracts  have  also  been  closed 
by  the  company  in  the  past  few  weeks.  One  of  these  is 
with  the  Eastern  District  Terminal  Company,  calling  for 
400  hp  in  motors,  to  operate  equipment  in  freight  yards, 
hay  sheds  and  a  sulphur  mill.  The  electrical  installation — 
all  details  of  which  were  lian-llod  by  the  central-station 
representatives — will  replace  500  hp  in  steam  engines  and 
20  hp  in  gas  engines.  Although  the  i)lant  was  located  on 
the  river  front,  with  an  abundant  supply  of  water  for  con- 
densing purposes,  and  there  is  a  coal  yard  on  the  premises, 
the  annual  saving  with  central-station  service  will  be  close 
to  $3,000. 

One  of  the  largest  shipbuilding  and  repair  yards  in  the 
country,  the  Erie  Basin  Dry  Docks,  owned  and  operated  by 
the  Rol)ins  Dry  Dock  &  Repair  Company,  occupying  a 
half  mile  on  the  Brooklyn  waterfront,  is  the  latest  addition 
to  the  list  of  large  industrial  enterprises  in  Brooklyn  now 
served  from  the  mains  of  the  Edison  company.  After  a 
long  experience  in  operating  a  steam  plant,  after  a  thorough 
trial  of  the  Edison  service,  and  after  exhaustive  analysis 
of  ihc  cnsls  and  merits  of  other  methods  of  obtaining 
energy,  the  shipbuilding  company  had  just  closed  a  long- 
term  contract  with  the  Brooklyn  company  for  its  power 
requirements.  About  4500  hp  will  be  used  for  dry-dock 
pumping,   driving   air  compressors    (which    furnish   air   to 


numerous  tools  on  the  docksj  and  for  work  done  in  ex- 
tensive machine  shops,  etc.  , 

A  "contract  for  500  hp  additional  motor  service  has  been 
closed  with  the  New  York  D<x:k  Company  for  use  in  the 
premises  of  one  of  its  tenants,  the  International  Type- 
setting Company.  This  addition  makes  a  total  connected 
load  of  nearly  3000  hp  furnished  to  this  customer  by  the 
Brooklyn  company. 

With  these  adclitions  there  is  now  more  than  80,000  hp 
in  motors  connected  to  the  mains  of  the  Edison  company. 
As  each  of  these  new  contracts  has  been  secured  in  the 
face  of  keen  com]^tition,  the  record  is  a  notable  instance 
of  the  effective  ^^®rk  that  can  be  done  by  an  intelligent 
motor- service  depaaUment. 


TWO-METER  OFF-PEAK    RATE     UNDER    RETAIL 
SCHEDULE  AT  SALT  LAKE  CITY. 


To  any  customer  under  its  retail  schedule  who  defrays 
the  cost  of  a  time  switch  and  pays  the  minimum  charge  for 
a  second  meter  (making  a  total  minimum  of  $2  a  month), 
the  Utah  Light  &  Railway  Company,  of  Salt  Lake  City, 
offers  off-peak  energy  at  5  cents  per  kw-hr.,  a  reduction 
of  practically  one-half  its  full-rate  charge,  the  schedule  of 
which  is:  I'irst  250  kw-hr.,  10  cents;  second  250  kw-hr., 
Q  cents;  third  250  kw-hr.,  7  cents;  fourth,  6  cents;  fifth, 
5  cents,  and  all  over  1250  kw-hr.,  4  cents.  This  energy 
may  be  used  for  lighting,  vehicle  charging,  heating  and 
cooking  and  motors,  an  extra  minimum  of  50  cents  per  hp 
1  eing  added,  however,  for  all  motors  connected  over  4  hp. 
A  discount  of  10  per  cent  is  allowed  for  prompt  payment 
in  the  case  of  all  the  above  charges,  making  the  net  full 
rate  9  cents  per  kw-hr.  for  the  first  block  of  250  kw-hr. 
and  the  off-peak  rate  4.5  cents  net.  The  peak  hours  dur- 
ing which  the  two-meter  customer  is  charged  the  full  rate 
are  specified  for  each  month  in  the  year,  and  the  time- 
switch  settings  are  changed  accordingly.  The  limiting 
hours  of  this  schedule  are:  March,  6.30  to  10  p.  m. ;  June, 
8  to  10  p.  m. :  September,  6.30  to  10  p.  m. ;  December,  5 
to  10  p.  ni. 

During  these  hours  the  time-switch  opens  the  shunt  cir- 
cuit of  the  low-rate  meter  and  closes  that  of  the  high-rate 
meter,  transferring  the  registration  of  the  load  from  one 
instrument  to  the  other.  The  scheme  of  connections  is 
shown  by  the  accompanying  sketch.  The  two-meter  cus- 
tomer who  wishes  to  take  advantage  of  this  ofif-peak  rate, 
as  already  mentioned,  pays  $1  monthly  minimum  for  each 
of  the  two  meters,  besides  purchasing  outright  the  time 
switch,  which  the  company  docs  not  furnish.  The  cost  of 
the  time  switches  alone  on  those  installations  thus  far  put 
in  service  has  averaged  $25  per  switch,  the  best  grade  of 
Anderson  and  Campbell  clock  switches  being  used.  The 
meter  department  of  the  Salt  Lake  Company  is  now  exper- 
imenting with  the  construction  of  a  less  expensive  switch 
which  it  is  hoped  can  be  marketed  to  the  customer  for  $10 
or  less,  bringing  the  off-peak  schedule  more  within  the 
grasp  of  the  average  user.  An  inspector  mounted  on  a 
motor  cycle  makes  weekly  rounds  of  the  two-meter  instal- 
lations, overlooking  them  and  setting  and  winding  the 
clocks.  Under  his  contract  the  customer,  however,  agrees, 
if  requested,  to  keep  his  clock  mechanism  wound. 

A  so-called  optional  rate  is  also  offered  by  the  Salt  Lake 
company,  making  use  of  a  demand  element  and  an  energy 
element  of  charge.  Where  service  is  assuredly  wholly 
off-peak,  the  demand  portion  of  the  charge  is  reduced  by 
one-half,  the  energy  portion  remaining  the  same.  The 
minimum  under  this  schedule  is  $2  a  month  for  a  i-hp 
motor  and  $1  additional  for  each  added  hp  of  motor  rating. 
Thus  a  customer  who  uses  his  5-hp  motor  less  than  the 
amount  of  his  guarantee  is  required  to  pay  $6  a  month, 
while  by  putting  in  the  two-meter  rate  his  minimum  would 
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be  $-'.5»>  a  inoiuli  for  tlic  same  5-hp  uiiil.  A  special  heat- 
ing-appliance schedule,  retained  by  the  Salt  Lake  com- 
pany, is  its  6-ccnt  nrt  rate  for  all  enorpy  used  at  any  time 
of  the  day  over  a  special  heating;  appliance  circuit,  the 
minimum  charge  for  the  separate  motor  in  this  case  l)oing 
$2.50  a  month. 

IMans    of    motor   control    for    such    an    ofT-peak    schedule 


Low  Rate 


Single-Throw    Clock    Switch     Used    in    Connection    with    Off-Peal< 
Rate    Schedule. 

suggested  by  visitors  to  Salt  Lake  have  included  methods 
of  transferring  the  meter  connections  wholly  under  con- 
trol of  the  central  station,  by  means  of  pilot  circuits,  har- 
monic devices  or  resonant  frequency  schemes.  These 
would  relieve  tlie  necessity  for  frequent  winding,  setting 
and  peak-period  changing  of  the  individual  clock  switches, 
besides  saving  the  cost  of  the  clocks.  Another  suggestion 
has  been  that  with  the  clock  scheme  used  the  low-rate 
meter  shall  be  connected  permanently  in  circuit,  the  high- 
rate  meter  being  cut  in  only  during  the  peak  period.  A 
single-throw  clock  switch  might  then  be  substituted  for  the 
double-throw  switch  now  required,  simplifying  the  con- 
struction necessary  where  a  less  expensive  commutator- 
type  clock  switch  is  used.  In  case  of  poor  contact  or 
failure  of  the  switch  to  operate,  a  record  of  the  kilowatt- 
hours  used  would  then  be  afiforded  by  the  low-rate  meter  at 
least,  and  its  readings  would  offer  a  desirable  check  on  the 
high-rate  meter  figures. 


Wiring  and  Illumination 

ULTRA-VIOLET  RADIATION  FROM  ORDINARY 
ILLUMINANTS. 


By  M.  Luckiesh. 
The  amount  of  ultra-violet  radiation  that  is  emitted  by 
light  sources  is  of  interest  because  of  the  possible  dele- 
terious physiological  effects  that  may  arise  therefrom.  It 
is  also  of  secondary  interest  when  choosing  illuminants  for 
photographic  purposes.  The  visible  spectrum  extends  into 
the  short-wave  region  to  about  400  [/.[i.,  and  it  is  perhaps  safe 
to  state  that  for  moderate  intensities  no  harmful  physio- 
logical effects  arise  from  radiation  of  longer  wave-length 
than  350  [>.it..  The  extent  of  the  extremely  harmful  region 
is  a  matter  which  is  as  yet  quite  unsettled,  although  many 
authorities  will  perhaps  agree  that  all  ultra-violet  light  of 
shorter  wave-length  than  350  ix\l  is  active  in  the  destruction 
of  animal  tissue.  However,  consistent  evidence  on  this 
point  is  lacking.  Very  excessive  intensities  of  visible  rays 
cause  painful  irritation,  and  it  is  claimed  by  some  that  snow 
blindness  is  due  to  this  cause.  There  is  an  abundance  of 
ultra-violet  radiation  in  sunlight,  especially  at  high  altitudes, 
and  snow  has  been  found  totally  to  reflect  those  rays,  so 
that  it  is  quite  likely  that  the  ultra-violet  rays  are  largely 
responsible  for  snow  blindness.  Photographic  plates 
ordinarily  used  are  sensitive  only  to  the  short-wave  visible 
light  and  the  ultra-violet  rays.  However,  plates  can  be  made 
sensitive  throughout  the  whole  visible  spectrum.  The  plates 
used  in  this  investigation  were  ordinary  lantern-slide  plates 
sensitive  from  the  blue-green  region  throughout  the  ultra- 
violet spectrum. 


Ihc  siiort-wavc  spectra  uf  various  illuminants  were 
photographed  with  c(|ual  exposures  both  as  to  time  and 
intensity.  A  magnosium-carbouate  block  was  placed  above, 
and  in  the  same  plane  with,  the  ])lK)tometer.  A  quartz  spec- 
trograjjh  which  has  an  optical  system  transparent  to  ultra- 
violet rays  was  placed  with  its  collimator  inclined  toward 
the  axis   of   the   j)liot()niotor  bcnrh,   its   slit   receiving  light 
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Mercury   arc    (glass). 

Daylight     (from    sky). 
Tungsten  lamp  Cclear). 

Mercury    arc    (quartz). 
Flaming  arc    (opal   glass). 
Carbon    arc    (clear   glass). 
Carbon   arc   (bare). 


Fig.    1 — Short-Wave   Spectra    of    Various    illuminants   at    Equal 
Photometric    intensity. 

from  the  block  of  magnesium  carbonate.  In  this  manner 
all  illuminants  could  be  balanced  photometrically  against  a 
standard  tungsten  lamp.  At  the  instant  a  balance  was 
reached  the  operator  could,  by  means  of  a  bulb  and  photo- 
graphic shutter,  give  the  proper  exposure.  This  arrange- 
ment was  quite  satisfactory  for  use  with  fluctuating  sources. 
Fig.  I  shows  the  short-wave  spectra  of  some  of  the  common 
illuminants.  The  daylight  used  was  not  the  direct  rays 
from  the  sun,  but  the  light  reflected  from  the  sky. 

It  will  be  noted  that  daylight  shows  considerable  radiation 
in    the  -iiltra-violet    region.      In    fact,    examination    of    the 
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Intensity. 

Daylight  1 
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Tungsten  lamp  10 
Tungsten  lamp  8 
Tungsten  lamp  4 
Tungsten  lamp  2 
Tungsten  lamp     1 


\"isible.      ;   Ultra-violet. 
Fig.    2 — Short-W-ave    Spectra     at    Various     intensities. 

negatives  indicates  an  ultra-violet  radiation  in  daylight  of 
the  same  order  of  magnitude  as  that  from  the  artificial  | 
illuminants  which  are  the  richest  in  this  radiation,  with  '* 
the  possible  exception  of  the  bare  quartz  mercury  arc  and 
the  bare  carbon  arc.  Considering  the  fact  that  daylight 
illumination  is  usually  of  much  greater  magnitude  than  arti 
ficial    illumination,    it    seems    that    if   there    are    no    serious 
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effects  from  the  use  of  daylight  httle  worry  need  be  in- 
dulged in  when  using  artificial  illuminants  as  they  are  in- 
tended to  be  used.  It  will  be  noted  that  the  carbon  arc 
without  glass  radiates  some  extremely  short-wave  energy 
which  would  be  very  harmful.  The  magnetite  arc  whose 
spectrum  is  not  shown  is  a  very  powerful  ultra-violet 
source,  but  with  a  glass  globe  little  danger  may  be  expected 
from  moderate  intensities.  The  spectra  of  the  Cooper 
Hewitt  mercury-vapor  lamp  and  flaming  arc  consist  of 
energy  concentrated  in  certain  regions,  but  the  former  con- 
tains more  of  the  harmful  rays  than  the  latter  at  the  same 
photometric  intensity. 

Fig.  2  shows  the  short-wave  spectrum  of  daylight  at  unit 
intensity  compared  with  that  of  the  light  from  a  tungsten 
incandescent  lamp  at  various  intensities.  It  is  seen  that  at 
an  intensity  ten  times  as  great  as  that  of  sunlight  tungsten 
light  contains  insufficient  radiation  to  affect  the  plate  an 
appreciable  distance  into  the  ultra-violet  region. 

Dr.  W.  Voege  in  the  Elektrotechnischc  Zeitschrift  (June 
3,  1909)  shows  qualitatively  the  transmission  of  various 
kinds  of  glass.  No  quantitative  results  are  given,  therefore 
actual  transmission  curves  of  certain  kinds  of  glass  may 
prove  of  interest.  These  curves  are  shown  in  Fig.  3  for 
thin  lead  glass  used  in  incandescent-lamp  bulbs  and  for 
thin  Euphos  glass.  The  method  of  obtaining  their  trans- 
mission was  photographic.  The  light  of  a  quartz  mercury 
arc  reflected  from  a  magnesia  block  was  used  as  a  source 
of  ultra-violet  radiation.  A  spectrum  was  formed  by  a 
small  quartz  spectrograph,  the  slit  being  wide  enough  to 
furnish  bands  from  each  ultra-violet  line  of  sufficient  width 
(about  I  mm)  for  photometering.  A  series  of  exposures 
was  made,  of  equal  length,  but  with  different  illuminations 
of  the  magnesia  surface.  Following  those,  exposures  of 
the  same  length  were  made  through  the  Euphos  and  the 
lead  glass  with  known  illuminations  on  the  magnesia  sur- 
face. The  photographs  were  measured  for  density  with  a 
Martens  polarization  photometer,  and  curves  were  plotted 
between  density  and  illumination  for  each  line.  From  these 
curves  the  corresponding  intensities  of  illumination  (that 
is,  transmission)  were  read  off  for  each  line  of  each  nega- 
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Fig.   3 — Transmission    Curves   of   Two    Samples   of    Glass. 


tive  through  the  specimen  of  glass.  By  taking  into  account 
the  relative  illuminations  of  the  magnesia  block,  the  trans- 
mission at  each  wave-length  was  readily  obtained.  The 
curves  are  not  corrected  for  the  reflection  of  the  glass. 
The  curves  really  represent  the  transmission  minus  the 
reflection  because  at  the  surface  there  was  about  10  per 
cent    reflection.     The    clear   glass   is   quite   transparent    to 


350  (JL(A,  while  the  absorption  of  the  Euphos  specimen  ex- 
tends into  the  visible  spectrum.  This  is  shown  photo- 
graphically in  Fig.  4.  The  short-wave  spectrum  of  the 
light  from  a  Nernst  glower  is  shown  through  Euphos, 
through  clear  glass  and  bare.  Clear  glass  begins  to  absorb 
energy  at  350  [ajx,  and  as  the  sun's  spectrum  extends  to 
295  u.(i.  it  is  evident  that  glass  absorbs  some  of  the  short- 


Quartz  mercury  arc. 


Nernst  through  Euphos  glass. 


Nernst,   l^are. 


Nernst  through  clear  glass. 


Visible.        '    Ultra-violet. 
Fig.    4 — Transmission    of    Euphos    Versus    Clear    Glass. 

wave  energy  in  daylight.  This  was  easily  verified  by 
experiment. 

Some  photographic  experiments  with  tungsten  light,  car- 
bon arc  (without  glass)  and  daylight  show  the  same  gen- 
eral results  as  indicated  above.  For  the  same  photographic 
action  on  the  ordinary  plates  used  it  was  found  that  the 
luminous  intensities  necessary  for  tungsten  light,  carbon 
arc  and  daylight  are  respectively  9,  1.5  and  unity.  These 
data  were  obtained  with  an  ordinary  camera  with  glass 
lenses,  so  that  the  results  cannot  be  taken  as  an  exact 
measure  of  the  total  ultra-violet  radiation  because  the 
energy  of  shorter  wave-length  than  350  (jlu.  is  partially  or 
totally  absorbed. 

It  appears  that  when  glass  is  used  over  any  commercial 
light  source  there  can  be  very  little  harmful  effect  when 
moderate  intensities  are  used.  Considering  the  much 
greater  intensities  of  daylight,  protection,  if  necessary  in 
any  case,  is  really  needed  against  it  rather  than  against 
artificial  illuminants  except  in  the  case  of  special  use  of 
the  latter  light  sources. 

Since  this  article  was  prepared  Dr.  Louis  Bell  has  pub- 
lished the  results  of  an  extensive  research  on  the  ultra- 
violet radiation  from  illuminants.  The  writer's  deductions 
agree  with  the  quantitative  measurements  by  Dr.  Bell  with 
the  exception  of  those  for  daylight.  This  difference  can 
no  doubt  be  accounted  for  by  the  fact  that  the  writer  used 
light  from  the  sky  while  Dr.  Bell  measured  the  ultra-violet 
radiation  in  direct  sunlight. 


UNDERWRITERS'  WIRING  REQUIREMNETS. 


The  Rocky  Mountain  Fire  Underwriters'  Association  has 
issued  notices  that  on  and  after  July  i,  1912.  no  cut-out 
cabinets  or  panelboards  will  be  approved  in  installations  in 
Colorado,  Wyoming  and  New  Mexico,  except  such  as  bear 
the  label  of  the  Underwriters'  Laboratories,  Inc.  This 
ruling  is  expected  to  relieve  the  local  inspection  depart- 
ments of  a  considerable  burden  accompanying  non-uniform 
rulings  on  these  devices. 

The  Brighton  (Col.)  Town  Council  has  made  effective 
an  electrical  ordinance  calling  for  the  grounding  of  second- 
aries, the  use  of  cut-out  cabinets  and  specifying  that  wiring 
must  be  done  in  accordance  with  the  requirements  of  the 
National  Electrical  Code. 
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CROSS-ARMS  MADE  OF  OLD   PIPE. 


On  all  iKu  coii.stniction  in  Marii)ii.  Iiul.,  ami  tin-  siir- 
KHiiulint;  liiwns  served  from  its  plant,  the  Marion  l-i^lil  & 
llfating  (  onipaiiy  is  niakinj^  use  of  iron-pipe  cross-arni.s. 
Jliese,  wliile  costing  about  the  same  as  wooden  arms,  an- 
expeeteil  to  outlast  standard  construction  by  almost  once 
aj;ain  as  many  years'  service.  The  second-hand  2-in.  gas- 
pipe  used  is  purchased  at  a  junk  value  of  t,  cents  a  font 
and  cut  into  5-ft.  cross-arm  leni,'ths.  I  iu'  metal  \)\us  air 
clamped  to  the  pipe,  standard  wagon  cli])s  (costing  2  cents 
each  comi)lete  with  nuts)  being  fitted  to  the  special  gal- 
vanized pin  castings  produced  locally  for  3  cents  each. 
The  total  cost  of  each  pin  is  thus  5  cents.  Holes  are  bored 
for  the  pole  bolt  aud  braces,  at  an  estimated  cost  of  '/i  cent 
per  hole,  including  handling.  I'hc  brace  holes,  it  will  be 
observed  from  the  illustration,  are  made  90  deg.  from  the 
pole  bolt  hole,  and  the  braces  are  given  a  quarter  turn  at 
their  arm  ends  so  that  they  fit  under  the  bolt  heads.  This  is 
believed  to  give  a  neater  and  stronger  brace  construction. 
although  it  is  not  clear  that  such  a  quarter  turn  might  not 
start  a  tendency  to  buckling  of  the  brace.  After  the  pipe 
cross-arm  has  been  drilled  and  fitted,  it  is  painted  inside 
and  out  by  dipping  into  a  preservative  color.  Such  pipe 
arms  are  expected  to  last  twenty  years  or  more,  at  the  cost 
of  a  single  wood  arm.  saving  the  labor  cost  of  replacement. 

When  lines  are  to  be  dead-ended  it  is  necessary  to  erect 
a  double  pipe-arm  supporting  the  insulators  from  the  top 
as  well  as  the  bottom.  Ball  strain  insulators  with  stifif-wire 
jumpers  may  also  be  used,  as  shown  in  the  case  of  the 
lower  arm  (Fig.  i).  Fig.  2  illustrates  an  all-pipe  trans- 
former installation  at  Eaton,  Ind.,  showing  the  primary  and 
secondary  pole-arm  construction  and  method  of  wiring  to 
transformers,  as  well  as  the  arrangement  of  lightning-  ar- 


oii  llu-  two  outside  pins  on  the  toj)  arm.  The  three  inside 
wires  on  the  same  arm  are  2300-volt  primaries  carried  on 
dark-brcjwn   insulators.     The   four-wire   secondary  circuits 


Fig.    1 — Dead-End    Construction    with    Gas-Pipe    Cross-Arms. 

testers  and  fuses.  The  same  picture  shows  the  color 
scheme  adopted  to  identify  wires  by  the  color  of  the  in- 
sulator used.     Arc  lines  on  light-yellow  insulators  are  seen 


Fig.    2 — An    All-Pipe    Installation    of   Transformers,    Liglitning    Ar- 
resters  and    Fuses. 

are  mounted  on  white  porcelain,  and  the  ground  wire  is 
mounted  on  white  porcelain  insulators.  Mr.  O.  M.  Drischel 
is  superintendent  of  construction  for  the  Marion  company. 


Letters  to  the  Editors 


IMPROVED  METHODS  FOR  THE  CARE   OF  LEAD 

STORAGE  BATTERIES  IN  ELECTRIC 

AUTOMOBILES. 


To  the  Editors  of  Electrical  World: 

Sirs: — As  we  look  back  over  the  past  fifteen  years  we 
note  several  events  which  stand  out  in  the  history  of 
storage-battery  manufacture  and  mark  important  steps  in 
the  perfection  of  the  product.  Among  them  may  be  men- 
tioned the  use  of  "expander"  in  the  negative,  the  wood 
separator,  the  thin  plate  and  the  'Tronclad."  Battery  life 
has  been  increased  by  means  of  improvements  in  the  battery 
itself  that  enable  it  better  to  withstand  the  treatment  to 
which  it  is  subjected.  Except  for  the  fact  that  discharge 
rates  are  somewhat  lower  than  they  used  to  be,  this  treat- 
ment is  the  same  now- as  it  was  fifteen  years  ago.  Instruc- 
tions issued  to-day  by  the  manufacturers  are  in  substance 
just  what  they  were  years  ago,  except  that  they  have  been 
expanded  and  clarified.  In  short,  while  marked  improve- 
ment has  been  brought  about  in  manufacture,  there  has  been 
no  improvement — or  even  suggested  improvement — in  prac- 
tice. If  batteries  could  be  so  treated  in  service  as  to  enable 
them  to  give  an  increased  useful  life  of  10  or  20  per  cent — 
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or,  again,  if  under  certain  conditions  of  service  an  eleven- 
plate  element  could  be  made  to  do  all  the  work  formerly 
accomplished  by  a  thirteeii-i)latc  element — the  clYcct  on  the 
electric-vehicle  industry  would  be  highly  beneficial. 

The  writer  wishes  to  state  his  belief  that  a  few  simple 
changes  in  the  methods  of  charging  now  used  (which 
changes  result  from  a  rational  study  of  the  subject)  will 
produce  the  results  mentioned  above.  These  changes  are 
in  no  wise  spectacular  ones,  but  are  in  entire  consonance 
with  the  accepted  theories  that  have  to  do  with  what  goes 
on  in  the  cell  during  charge.  Briefly  stated,  the  main  pur- 
pose of  the  proposed  new  method  is  the  avoidance  of  over- 
charge, which  is  admittedly  the  most  important  cause  of 
deterioration.  It  is  well  known  that  if  sufficient  care  is 
used  a  cell  may  be  charged  full  with  practically  no  gassing, 
l-'urthcr  than  this,  it  is  perhaps  not  quite  so  well  known 
that  with  very  little  care  and  attention  an  almost  full  charge 
with  no  gassing,  or  a  complete  charge  with  very  little 
gassing,  may  be  accomplished.  It  therefore  follows  as  a 
kind  of  corollary  that,  when  the  service  permits,  a  partially 
discharged  battery  may  have  a  large  percentage  of  the 
discharged  capacity  put  back,  without  gassing. 

A  new  set  of  charging  instruments  conforming  to  the 
intent  of  this  principle  may  be  roughly  summarized  as 
follows : 

1.  In  regular  routine  charging  decrease  the  current 
toward  the  end  of  charge  so  as  to  keep  below  the  rate  that 
will  produce  gas.  Experience  will  show  what  is  the  gassing 
point,  which  may  be  checked  from  time  to  time  by  voltage 
at  various  current  values.  Of  course  an  ampere-hour  meter 
makes  charging  by  this  method  simpler,  since  the  current 
may  be  reduced  at  predetermined  points  in  the  scale. 

2.  Once  a  week  give  the  regular  "overcharge,"  as  de- 
scribed in  any  of  the  standard  instruction  books. 

3.  In  cases  where  a  battery  has  insufficient  storage 
capacity  to  complete  a  day's  work  and  where  the  noon  hour 
or  idle  time  is  available,  charge  enough  to  make  up  for  the 
lacking  capacity,  always  remembering  never  to  reach  the 
gassing  point. 

Although  experiments  along  these  lines  are  by  no  means 
complete,  sufficient  evidence  is  on  hand  to  justify  the  belief 
that  the  principle  is  a  correct  one. 

New  York,  N.  Y.  H.  M.  Martin. 


This  patent  covers  a  number  of  new  and  very  desirable 
features.  In  this  patent,  in  place  of  disk-type  insulators,  I 
employed  my  then  newly  invented  "thimble  type"  insulators. 
The  title  "thimble  type"  was  coined  to  denote  the  general 


GRADED  SUSPENSION  INSULATORS. 


To  the  Editors  of  Electrical  World: 

Sirs: — The  Proceedings  of  the  American  Institute  of 
Electrical  Engineers  for  March,  1912,  contains  an  article  by 
Dr.  Charles  P.  Steinmctz,  entitled  "Some  Problems  of  High- 
Voltage  Transmission."  Among  other  interesting  facts,  Dr. 
Steinmctz  states:  "With  a  number  of  equal  insulating  disks 
sharing  the  voltage  between  line  and  ground,  the  potential 
difference  across  the  insulators  nearest  the  line  is  higher, 
and  the  potential  difference  across  the  insulators  nearest  the 
ground  is  lower,  than  the  average  potential  difference  per 
insulator,  the  more  so  the  greater  the  number  of  insulator 
disks."  Also,  "From  this  it  appears  that  the  use  of  a  large 
number  of  small  insulator  disks  is  uneconomical  at  very 
high  voltages,  and  a  few  large  disks  of  high  disruptive 
strength  are  preferable."  Also,  "To  extend  the  insulating 
possibilities  of  the  suspension  insulator  type  far  beyond  the 
voltages  now  contcnq)Iated,  therefore,  requires  a  gradiiv^ 
of  the  insulator  disks  in  their  capacity,  so  that  the  disk 
nearest  the  line  has  the  highest,  that  nearest  the  ground  the 
lowest  capacity,  or  the  addition  of  capacity  at  the  surface 
of  the  insulator  disks,  in  proportion  to  their  distance  from 
the  ground."  It  will  no  doubt  be  of  general  interest  to. 
learn  that  I  worked  out  those  theories  some  years  ago,  and 
embodied  them  in  a  patent  issued  Feb.  15,  1910,  No.  949,604, 
the  application  for  which  was  filed  Dec.  4.  1909. 


Figs.    1    and    2— Patents    Nos.    879,068    and    905,014. 

thimble    form   of   the   insulator   body,   to   distinguish   them 
from  disk  or  hood-type  insulators. 

My  earlier  patents.  No.  879,068,  of  Feb.  11,  1908,  and  No. 
905,014,  of  Nov.  24,  1908,  show  that  some  years  prior  to  the 
time  of  filing  application  for  Patent  No.  949,604,  of  Feb.  15, 
1910,  I  was  working  along  lines  the  very  opposite  of  my 
later  inventions.  The  two  earlier  patents  show  that  I  then 
believed  it  advisable  to  protect  the  lower  insulator  unit  by 
placing  a  larger  unit  above  it  or  by  providing  a  separate 


Figs.    3    and    A — Patent     No.    949,604    and     Modification. 

shed  or  umbrella-like  member  above  the  lower  insulator  unit. 

I  have  been  greatly  pleased  to  learn  that  others  have  re- 
cently arrived  at  conclusions  reached  by  me  several  years 
earlier. 

Brooklyn,  N.  Y .  Louis  Steinberger. 
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(iciienitors,  Motors  and  Transformers. 

Tilt-  I'ibrator;  a  DyiniHio-I-.lcclric  Condenser  as  a  Phase 
Aih'iinci-r. — Gishkrt  Kaim'. —  The  conclusion  of  his  paper  on 
phase  advancers  for  non-synchronous  machines.  In  a  non- 
synchronous  machine  the  rotor  current  and  rotor  flux  are 
in  time  ciuadralure,  and  if  the  rotor  current  is  made  hy 
some  means  to  laj^  less  than  go  time  detr.  hehind  the  flux. 


Fig.    1 — Diagram    of    Dynamo- Electric    Condenser. 

the  phase  of  the  stator  current  is  advanced,  there  is  an  im- 
provement in  the  power-factor  and  an  increase  in  the  over- 
load range.  This  can  be  accomplished  by  injecting  a  suit- 
able emf  into  the  rotor  of  the  non-synchronous  motor.  The 
author  describes  the  "vibrator"  which  he  has  devised  for 
this  purpose.  In  l-'ig.  i  a  ring  is  wound  so  as  to  produce  a 
magnetic  axis  on  the  line  X  X  and  within  the  ring  is  placed 
a  bar  magnet  A'^^,  to  which  by  means  of  a  spring,  weight  or 
a  weak  direct-current  winding  on  the  ring  a  normal  or  zero 
position  along  the  axis  F  y  is  secured.  This  directing  force 
is  made  so  feeble  that  it  may  be  neglected  in  comparison 
with  the  force  exerted  on  the  poles  of  the  magnet  by  a  cur- 
rent traversing  the  main  winding  on  the  ring.  A  current 
flowing  through  the  winding  exerts  a  turning  couple  on  the 
magnet,  the  sense  changing  with  the  direction  of  the  cur- 
rent. If  then  an  alternating  current  of  the  low  frequency 
of  the  slip  be  sent  through  the  coil,  the  magnet  will  be  set 
into  vibration  symmetrically  in  regard  to  its  zero  position. 
If  the  mass  of  the  magnet  is  large  enough,  the  deflections 
of  the  magnet  to  either  side  will  be  reduced  so  that  the 
poles  never  pass  outside  of  the  influence  of  the  winding.  As 
the  poles  sweep  past  the  stationary  coils  they  induce  in  them 
an  emf  the  magnitude  of  which  is  at  any  moment  propor- 
tional to  the  speed.  This  emf  is  in  time  quadrature  with 
the  current  and  is  leading  before  the  current  so  that  the 


Fig.  2 — Connections   Between   Vibrating  Armatures  and    Motor. 

machine  can  be  used  as  a  phase  advancer  if  inserted  into 
the  rotor  circuit  between  slip  ring  and  the  usual  starter. 
For  practical  purposes,  however,  it  is  advisable  to  reverse 
the  function  of  the  fixed  and  swinging  parts,  by  making  the 
direct-current  field  the  fixed  part  and  the  alternating-cur- 
rent winding  the  swinging  part.  The  latter  then  simply 
takes  the  shape  of  an  ordinary  direct-current  armature 
which  receives  the  alternating  current  bv  means  of  brushes 


and  a  comnuitator.  I  he  mass  may  hi  reduced  hy  making 
the  armature  long  in  comparison  to  its  diameter.  This  in- 
troduces the  use  of  a  crjnuniMator,  but  there  is  absolutely 
no  danger  of  sparkinj.^.  I  he  connection  between  the 
vibrating  armatures  and  liic  motor  is  shown  diagrain- 
matically  in  l''ig.  2.  The  armatures  I'  V  V  are  housed  in 
one  common  magnet  frame,  the  poles  being  excited  by  a 
battery  or  any  other  convenient  source  of  direct  current, 
rile  power  required  for  excitation  is  only  a  fraction  of  i 
per  cent  of  the  power  of  the  motor,  and  the  loss  of  power 
by  winding  and  brush  resistance  in  the  armatures  is  of 
the  same  order  of  magnitude.  Against  this  must  be  set  the 
reduction  of  copper  heat  in  the  primary  of  the  motor,  so 
that  practically  the  total  efficiency  of  the  motor  will  be  the 
same  with  or  without  vibrator.  As  shown  in  Fig.  2,  the 
vibrator  is  interposed  between  the  slip  rings  and  the  usual 
starter  6".  It  is  advisable  to  put  in  a  short-circuiting  switch 
(not  shown)  so  that  the  vibrator  is  out  of  action  during  the 
starting  period.  The  theory  of  the  vibrator  is  given  in  some 
detail. — London  Electrician,  May  24,  1912. 

Large  Direct-Current  Generators  for  Electrochemical 
Purposes. — H.  Daeschler. — An  illustrated  description  of 
large  direct-current  generators  built  by  the  Oerlikon  com- 
pany for  electrochemical  plants.  Details  are  given  of  the 
design  of  a  generator  dynamo  running  at  300  r.p.m.  with 
a  normal  rated  output  of  3000  kw  for  continuous  operation 
day  and  night.  The  power  for  driving  is  4400  hp.  The 
normal  current  is  8000  amp  and  the  emf  375  volts.  The 
overload  rating  is  15  per  cent  for  two  hours  and  35  per 
cent  for  one-half  hour.  The  voltage  can  be  raised  to  390. 
The  efficiency  at  full  load  is  95  per  cent,  the  maximum  tem- 
perature rise  in  continuous  operation  is  45  deg.  C.  Tlie 
total  weight  is  5400  kg. — Elek.  Zeit.,  May  23,  1912. 

Three-Phase  Series  Commutator  Motor. — M.  Schenkel. 
— The  conclusion  of  his  long  illustrated  description  of  the 
three-phase  series  commutator  motor  with  special  reference 
to  the  improvements  made  by  the  Siemens-Schuckert  com- 
pany in  the  provision  of  a  double  set  of  brushes.  In  the 
present  instalment  it  is  shown  that  breaking  of  this  motor 
is  possible  with  a?  return  of  considerable  useful  energy  to 
the  network.  The  favorable  commutation  conditions  of  this 
motor  are  discussed  and  several  practical  types  of  construc- 
tion are  described. — Elek.  Zeit..  May  23.  1912. 

Lamps  and  Lighting. 

Temperature  and  Efficiency  of  Incandescent  Filaments. — 
W.  E.  FoRSYTHE. — Of  all  the  ways  in  which  "efficiency" 
might  be  defined,  there  are  two  ways  which  suggest  them- 
selves first,  the  one  being  purely  physical  and  the  other 
phvsiological.  The  first  is  what  has  been  called  "radiant 
efficiency"  and  is  defined  as  the  ratio  L/R,  where  L  is  the 
visible  radiant  energy  and  R  the  total  radiant  energy.  The 
second  is  the  one  used  by  the  engineer,  that  of  candle-power 
per  watt,  which  is  really  a  specific  output  and  means  how 
much  "light"  in  some  arbitrary  unit  (candle-power)  is 
obtained  for  each  watt  of  power  consumed.  In  the  present 
paper  the  author  gives  the  results  of  a  determination  of 
the  two  "efficiencies"  just  defined  of  tungsten,  tantalum  and 
carbon  filaments  in  commercial  incandescent  lamps.  The 
radiant  efficiency  was  determined  by  a  modification  of 
Angstrom's  method.  The  tungsten  filaments  were  from 
a  General  Electric  lamp,  the  tantalum  filaments  from  a 
Siemens  &  Halske  lamp,  the  carbon  filaments  from  a  Peer- 
less lamp  and  the  metallized  carbon  filaments  from  a 
General  Electric  lamp.  The  temperature  of  the  filaments 
in  the  lamp  bulbs  was  also  determined.  The  results  are 
given  in  the  table  which  is  printed  on  the  following  page. 
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(It  will  be  seen  that  the  values  of  radiant  efficiency  are 
by  no  means  exactly  proportional  to  those  of  candle-power 
per  watt.  The  ratio  of  the  radiant  efficiencies  of  tungsten 
to  tantalum    to  gem  to  carbon  is  100  to  82.7  to  61.5  to  48.1, 

TEMPERATURE  AXU  Kl-FICIE.N'CY  OF   INCANUESCENT   1- II  A  MKN  I  S. 
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while  the  values  of  candle-power  per  watt  have  the  relation 
of  100  to  73.6  to  48.3  to  41.3.)  The  author  also  determined 
the  radiant  efficiency  of  the  different  filaments  as  functions 
of  the  temperature.  The  results  are  given  in  Fig.  3,  where 
the  curves   I,  2,  3  and  4  on   the  left  hand  give   radiation 
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3     Relation    Between    Radiant    Efficiency    of    Different 
Filaments  and  Temperature. 

efficiencies,  i  for  tungsten,  2  for  tantalum,  3  for  carbon 
and  4  for  the  black  body,  while  the  curves  5,  6,  7  on  the 
right  hand  give  the  candle-power  per  watt,  5  for  tungsten, 
6  for  tantalum  and  7  for  carbon.  The  arrows  indicate 
commercial  brilliancy. — Phys.  Rcviczv,  May,  1912. 

Osram  Lamp  Patent  Suit  in  Great  Britain. — All  the  Lon- 
don electrical  journals  have  contained  long  accounts  of  the 
extended  patent  suit  during  the  last  weeks,  and  an  account 
is  now  given  of  the  judgment  delivered  in  the  case  brought 
by  the  Osram  Lamp  Works  against  the  "Z"  Manufacturing 
Company  for  infringement  of  three  of  their  patents.  The 
first  patent,  due  to  Just  and  Hanaman,  was  for  metallic 
filaments  made  from  powdered  tung.sten  and  an  organic 
binder,  the  filaments  being  subsequently  baked,  sintered  and 
heated  electrically  in  an  atmosphere  of  steam  and  hydrogen 
in  order  to  remove  the  carbon,  and  finally  in  an  atmosphere 
of  some  volatile  tungsten  compound,  this  being  equivalent 
to  the  flashing  of  a  carbon  filament.  The  second  patent  was 
due  to  the  Auergesellschaft  and  had  for  its  object  the  use 
of  ammonia  as  an  atmosphere  in  which  to  remove  the  car- 
bon from  the  filament,  an  oxidizing  agent,  such  as  steam, 
being  thus  avoided  and  the  carbon  being  converted  into 
cyanogen.  The  third  patent,  due  to  the  same  company, 
was  for  the  loading  of  metallic  filaments  during  the  process 
of  sintering,  such  loading  giving  a  more  uniform  filament. 
The  court  found  that  the  plaintiffs  have  been  successful  in 
proving  infringement  against  the  first  patent,  but  not  against 
the  second,  and  the  third  patent  has  been  declared  invalid. 
The  present  case  is  of  great  industrial  importance  because, 
if  the  judgment  is  upheld,  it  gives  the  (British)  General 
Electric  Company  a  very  large  control  of  the  metallic-fila- 
ment lamp  industry  in  England.  It  is  stated  that  cross  ap- 
peals are  to  be  made. — Lond.  Electrician,  May  24.  1912. 


Illumination. — An  illustrated  article  by  C.  E.  Clewell  deals 
with  the  installation  of  industrial  lighting  systfcms  (general 
illumination  drawings  which  should  be  followed  carefully 
by  the  wiremen,  ceiling  construction,  method  of  switch  con- 
trol, maintenance,  separate  lighting  circuits,  wiring,  mul- 
tiple versus  series  systems  in  the  shop).  Another  article  by 
v..  B.  Rowc  gives  an  outline  of  a  method  of  calculating 
illumination  on  the  basis  of  light  flux. — PJec.  Jonrnal, 
June,  i<)i2. 

Generation,  Transmission  and  Distribution. 

Norwegian  Water-Power  Plant. — Marguerre. — A  con- 
tinuation of  his  long  illustrated  article  on  the  Rjukanfos 
water-power  plant.  In  the  present  instalment  a  descrip- 
tion with  drawings  is  given  of  the  switchboard  arrange- 
ments and  the  wiring. — La  Lumierc  PJec,  May    11,    1912. 

Gear  Data. — C.  W.  Drake. — An  article  giving  a  diagram 
for  determining  the  dimensions  of  steel  pinions  from  the 
horse-power  and  speed  of  the  motor  with  notes  on  the  limit 
set  by  noise,  etc. — Elec.  Journal,  June.  1912. 

Traction. 

Rectifier  Locomotive  for  Single-Phase  Lines. — An  illus- 
trated description  of  a  locomotive  built  by  the  Alioth  Com- 
pany for  a  French  railroad.  Single-phase  current  is  taken 
from  an  overhead  line  at  12,000  volts  pressure  with  a  fre- 
quency of  25,  and  the  pressure  is  reduced  by  transformers 
on  the  locomotive  to  that  necessary  to  supply  the  rectifiers. 
The  special  feature  is  the  design  of  these  rectifiers,  which 
is  due  to  Auvert  and  Ferrand  and  has  already  been  de- 
scribed in  the  Digest.  The  rectified  current  is  supplied 
normally  at  600  volts  pressure  to  the  two  motors  of  each 
half  of  the  locomotive,  the  latter  consisting  of  two  similar 
truck  frames  and  bodies  connected  by  a  single  central 
coupling.  The  two  motors  of  each  half  are  of  400  hp  each 
and  are  connected  in  series.  From  results  obtained  it  ap- 
pears that  the  starting  up  of  this  locomotive  is  rapid  and 
very  regular.  The  power-factor  even  at  the  commencement 
of  movement  oi  the  train  is  maintained  at  above  0.50.  The 
efficiency  of  the  whole  locomotive,  that  is  of  the  combined 
apparatus,  is  from  78  to  90  per  cent.  'The  chief  points 
claimed  for  this  system  of  rectified  current  electric  drive 
are  flexibility  of  control  and  working  and  high  efficiency. — 
Le  Genie  Civil,  Feb.  17,  1912;  Lond.  Elec.  Reviciv.  May, 
24,  1912. 

System  of  Electrification  of  Railways. — O.  C.  Roedder. — 
A  general  article  on  the  choice  of  the  system  in  the  elec- 
trification of  railways,  emphasizing  that  progress  of  the 
direct-current  system  has  been  comparatively  more  satis- 
factory in  recent  years  than  that  of  the  single-phase  system. 
— Elek.  u.  Mascli.  (Vienna).  May  12.  1912. 

Installations,  Systems  and  Appliances. 

Electric  Supply  in  Country  Districts. — An  illustrated 
article  on  the  supply  of  electricity  in  the  scattered  country 
districts  of  Staines  and  Egham  in  England.  The  supply 
station  is  at  Egham  and  contains  two  Diesel  engines  coupled 
to  94-kw.  2000-volt,  single-phase  alternators.  There  are 
two  distribution  lines  to  the  Staines  and  the  Egham  district. 
A  20-kw  transformer  is  placed  in  each  town.  A  large  part 
of  the  distribution,  however,  is  by  high-tension  mains  with 
transformers  on  consumers'  premises.  The  usual  rate  of 
charging  is  by  a  two-rate  meter,  the  charge  for  energy 
being  4  cents  per  kw-hr..  except  during  a  few  hours  at 
peak  load — namely,  between  3:50  p.m.  and  8:50  p.m.  in 
winter  and  8  p.m.  and  tt  p.m.  in  summer,  when  14  cents 
per  kw-hr.  is  charged.  As  no  distinction  is  made  as  to  the 
purpose  for  which  energy  is  used,  great  encouragement  is 
given  to  electric  heating  and  cooking.  A  flat  rate  of  12 
cents  per  kw-hr.  is  also  offered.  Consumers,  however, 
generally  prefer  the  two-rate  method  of  chargiiTg.  The 
meter  rent  is  62  cents  per  quarter  with  the  flat-rate  method, 
and  in  the  case  of  the  two-rate  .system  $1  per  quarter  owing 
to  the  cost  of  the  time  switches. — Lond.  Electrician.  May 
24.  1912. 
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Wires,  WirinK  iiiid  Cuiiduits. 

I'Uintiiu)^  of  Distribution  Networks. — Caki.  Schmidt. — 
I'lie  aiitlior  points  out  sonic  j;oncraI  and  universally  appli- 
cal)lc  vifwpoints  wliicli  may  In*  used  in  planniiif;  now  dis- 
tribution notworUs  of  central  stations  or  the  extension  of 
existin^j  ones,  l-'.ven  if  there  are  only  very  indefniite  data 
available  on  the  probable  consiunption  and  niaxinnun  load, 
yet  it  is  possible  to  plan  the  distributin}:;  network  according 
to  these  fundamental  vic\vi)oiiits  so  that  they  satisfy  at  any 
time  the  requirements  of  the  situation.  The  capital  in- 
vested corresponds  at  any  time  to  the  extension  and  maxi- 
mum load  of  the  network  at  that  time. — Kick.  Zcit.,  May 

The  Solution  of  Netiyork  I'roblews. — R.  Ai'pi.kvakd. — An 
abstract  of  a  London  Physical  Society  paper  on  the  solution 
of  network  problems  by  determinants.  Let  it  be  supposed 
that  cyclic  currents  have  been  assigned  to  all  the  meshes  of 
a  given  network,  and  that  all  cajjacities  (A^,  in  farads),  in- 
ductances (/,.  in  henries)  and  Icakances  {S,  in  mhos)  have 

been    converted    into    resistances    in    ohms  I  — .  -,  Aii),    ^ 

\i<^ip  S 

wliere  /)  =  4  it  times  frecpiency.)  The  general  network  prob- 
lem then  is  to  find  the  current,  in  amperes,  in  any  given 
branch,  corresponding  to  the  application  of  an  emf  of  sine 
form  between  any  two  fixed  points  in  the  network.  The 
procedure  for  solving  such  a  problem  may  be  summarized 
as  follows:  (i)  Denote  the  cyclic  current  in  the  mesh  on 
one  side  of  the  given  branch  by,  say  (X  +  Y),  and  the 
cyclic  current  in  the  mesh  on  the  other  side  of  it  by,  say,  Y, 
so  that  X  is  the  magnitude  of  the  real  current  through  the 
given  branch.  (2)  Number  the  meshes  in  consecutive  order, 
beginning  at  the  generator  mesh  and  ending  at  the  (X  +  Y) 
mesh.  Let  the  Y  mesh  be  next  to  the  last.  (3)  Write 
down  successively  the  total  resistance  of  each  mesh  in  the 
order  of  their  numbers — including  capacities,  inductances 
and  leakances,  converted  into  resistances  as  above — and 
make  these  values  the  successive  terms  of  the  leading 
diagonal  of  a  determinant,  beginning  at  the  top.  Observe 
that  the  order  of  the  columns  of  the  determinant  is  now  the 
same  as  the  order  of  the  meshes.  So  also  is  the  order  of 
the  rows.  (4)  To  fill  up  any  given  row  (or  column),  say 
the  Hth,  observe  what  are  the  resistances  of  the  branches 
crossed  in  passing  from  the  nth  mesh  successively  to  the 
first,  second,  third  .  .  .  mesh,  and  make  these  values 
the  respective  constituents  of  the  first,  second,  third  .  .  . 
places  in  tlie  nth  row.  The  nth  constituent  of  the  nth.  row 
will  always  be  in  the  leading  diagonal,  and  to  it  a  plus  sign 
is  to  be  given.  All  constituents  outside  the  leading  diagonal 
are  to  be  given  a  minus  sign.  (5)  Now  replace  the 
(X4-  Y)  and  (F)  columns  of  the  determinant  so  formed 
by  columns  corresponding  only  to  X  and  Y.  To  do  this, 
add  the  (X  +  Y)  column  to  the  Y  column  to  form  a  new  Y 
column  and  retain  the  (X  -f-  Y)  column  for  a  new  X 
column.  This  is  equivalent  to  multiplying  out  the  funda- 
mental mesh  equations  and  bringing  all  terms  in  X  inside 
one  bracket  and  all  terms  in  Y  inside  another  bracket.  The 
final  column  now  corresponds  with  X  and  the  penultimate 
column  with  Y.  The  determinant  An  is  thus  completed. 
(6)  Replace  the  final  column  by  E.  0,  o,  o.  0.  .  .  . 
putting  E  at  the  head  of  the  column.  Expand  the  deter- 
minant so  formed,  ia  terms  of  £,  o,  0,  o,  o  .  .  .  and  it 
becomes  E  An_,.  In  general  this  operation  may  be  omitted, 
since  An.,  can  at  once  be  written  down  when  operation  (5) 
is  completed.      (7)    Then,  by  the  well-known  property  of 

An-. 

determinants,   X  —  E ,    and   the   resistance  r,  between 

A„ 
the  two  points  of  the  network  to  which  E  is  applied,  is  r 

An 

= .     (8)   If  the  network  contains  mutual  inductances. 

An., 

a  convention  must  be  adopted  in  respect  to  signs.     Regard 


each  nuUual  inductance  as  a  pair  of  i)arallel  strai{4lii  con- 
ductors; then  a  sudden  increase  of  current  in  one  conductor 
will  induce  in  the  other  a  momentary  current  in  a  direction 
opposite  to  that  in  the  first.  If  this  induced  current  is  in  the 
same  direction  as  the  cyclic  current  of  the  mesh  to  which 
the  second  conductor  belongs,  then  the  nuUual  inductance 
term  Mip  is  to  be  regarded  as  plus,  and  if  the  induced  cur- 
rent is  in  the  opposite  direction  to  that  cyclic  current  A/ip  it 
to  be  regarded  as  minus.  (9)  Observe  that  there  can  never 
be  an  M  term  in  the  leading  diagonal.  There  is,  however, 
always  an  M  term  in  a  constituent  outside  the  leading 
diagonal,  provided  that  the  constituent  corresponds  to  a 
mesh  linked  by  mutual  inductance  to  a  mesh  in  which  there 
is  a  varying  current.  (10)  This  method  of  solution  is  based 
upon  the  assumption  of  a  sineform  emf  of  definite  fre- 
quency, and  consequently  all  the  -constants  of  the  meshes 
are  effective  values  corresponding  to  the  selected  frequency. 
If  the  conditions  of  equilibrium  in  any  particular  case  do 
not  explicitly  contain  a  fretpiency  term,  the  current  wave 
may  be  of  any  shape,  and  under  these  circumstances  the 
method  applies  to  a  current  impulse  of  any  form  whatever. 
— London  Electrician,  May  17,  1912. 

Electrochemistry  and  Batteries. 
Recovery  of  Lead  Sludge  from  Storage  Batteries. — A 
note  stating  that  the  sludge  of  lead  peroxide  and  sulphate 
which  collects  in  the  course  of  years  in  storage  batteries 
has  a  value  in  view  of  its  lead  content.  But  on  account  of 
the  associated  acid  it  is  difficult  to  transport  it  to  smelters. 
Washing  and  pressing  are  out  of  the  question,  mainly  on 
account  of  the  extremely  fine  state  of  division  of  the 
peroxide.  According  to  a  German  patent  (No.  236,343) 
these  difficulties  are  overcome  by  mixing  the  sludge  with 
slaked  lime.  The  resulting  mixture  quickly  sets  to  a  firm 
cake.  An  alternative  plan  is  to  mix  the  sludge  with  the 
sulphite  liquor  from  sulphite  cellulose  works,  the  lead 
peroxide  being  thus  reduced  to  lead  sulphate.  Molasses 
may  also  be  used  for  the  reduction  of  the  peroxide.  In 
all  these  reactions  so  much  heat  is  set  free  that  much  of  the 
water  is  evaporated. — London  Electrician,  IMay  24,  1912. 
Units,  Measurements  and  Instruments. 

Hot-Wire  Ammeter  for  High  Frequency  Currents. — J. 
Reyval. — At  the  recent  exhibition  of  the  French  Physical 
Society  a  hot-wire  ammeter  for  high-frequency  currents, 
shown  in  Fig.  4,  was  exhibited.  The  wires  F  are  sym- 
metrically arranged  around  a  cylinder  between  the  disks 
A  and  B  and  at  their  center  carry  the  disk  D  with  lever  L. 


Fig.   4 — Hot-Wire   Ammeter  for    High- Frequency   Currents. 


i 


Equal  currents  pass  through  the  wires  F  and  heat  the: 
When  they  expand  the  disk  L,  on  which  the  spring  R  acts 
through  the  intermediary  of  the  axle  O,  is  deflected  and 
causes  a  deflection  of  the  needle  /.  Since  all  wires  F  act 
in  the  same  way,  the  available  force  is  quite  great.  The 
frame  H  which  carries  the  disks  A  and  B  is  made  of  the 
same  conducting  material  as  the  hot  wires  F  to  eliminate 
the  effect  of  the   temperature   of   the  surrounding  atmos- 
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phere;  it  is  cut  in  the  center  and  its  right  and  left  halves 
are  separated  from  each  other  by  the  insulating  layer  K 
to  force  the  current  to  pass  through  the  wires  F. — La 
Lumicrc  Elec,  May  11,  1912. 

Exhibition  of  Instruments. — J.  Reyval. — The  conclusion 
of  his  long  illustrated  article  on  the  exhibits  of  instruments 
and    apparatus    at    the    recent    exhibition    of    the    French 
Physical  Society. — La  Lumicrc  Elec,  May   11,  1912. 
Telegraphy,  Telephony  and   Signals. 

Impact  Excitation. — E.  L.  Chaffee. — A  long  Franklin 
Institute  paper  illustrated  by  diagrams  on  a  new  system  of 
impact  excitation  of  continuous  electrical  oscillations  and 
their  application  to  wireless  telephony.  The  new  system 
depends  in  its  action  upon  the  properties  of  a  special  dis- 
charge gap  when  working  in  conjunction  with  properly 
adjusted  circuits.  The  primary  circuit  executes  rectified 
impulses  of  approximately  double  the  period  of  the  second- 
ary oscillation.  Because  of  this  fact,  because  of  the  par- 
ticular shape  of  the  primary  impulses,  and  because  of  the 
fact  that  these  impulses  occur  automatically  in  the  proper 
phase  relation  with  the  secondary  oscillations,  the  latter  are 
sinusoidal  in  form,  are  continuous,  and,  if  the  primary 
impulse  frequency  be  sufficient,  are  constant  in  amplitude. 
Although  this  system  is  not  an  arc  system,  yet  the  result- 
ing oscillations  possess  the  continuity  of  the  arc  oscillations, 
but  with  a  greater  constancy  of  wave-length  and  an  im- 
provement of  wave-form. — Journal  Franklin  Inst.,  May, 
1912. 

Improvement  of  Insulation  Resistance  of  Paper-Insulated 
Telephone  Cables. — E.  Winterer. — Barbarat  introduced  the 
use  of  paper-insulated,  lead-covered  cables  in  which  the 
insulation  resistance  was  maintained  high  by  employing 
dry  air  under  pressure  within  the  lead  cover.  In  case  the 
insulation  resistance  of  such  a  cable  was  reduced  by 
humidity  entering  into  the  lead  cover,  it  could  be  restored 
to  its  former  value  by  passing  through  the  cable  a  current 
of  carefully  dried  compressed  air.  The  use  of  compressed 
air  has  some  inconveniences,  and  the  present  author  uses 
instead  thereof  liquid  carbon  dioxide  with  good  success. 
Some  details  of  its  application  are  given. — Annales  des 
Pastes,  Tclcgraphes  et  Telephones,  March,  1912;  La  Revue 
Elec.,  May  10,  1912. 

Wireless  Telegraph  Compass. — An  illustrated  description 
of  some  details  of  the  Telefunkcn  "compass"  by  means  of 
which  a  ship  can  determine  its  position.  Signals  are  being 
sent  from  directive-antenna  stations  along  the  coast,  and 
the  attendant  on  board  ship  finds  the  position  by  deter- 
mining the  maximum  sound  in  the  acoustic  receiver. — Lond. 
\Electrician,  May  24,  1912. 

Wireless     Telegraphy. — S.     Kimura. — A     mathematical 

paper  on  one-waveness  in  wireless  telegraphy  and  pseudo- 

iimpact  excitation.— P/!y.y.  Rcvictv,  May,  1912. 

t 

I  Miscellaneous. 

i 

I     German  Electrical  Stock  Companies  in  1909-10. — An  ab- 

istract  of  a  repor*  of  the  German  government  Statistical 
Bureau  on  elecf  cal  stock  companies  in  1909-10.  There 
were  forty  companies  manufacturing  electrical  goods  and 
eighty-one  companies  generating  electrical  power.  The 
capital  invested  in  the  former  was  $57,000,000  and  in  the 
latter  $172,000000.  Thirty-six  manufacturing  companies 
produced  net  profits,  the  total  being  $5,500,000,  and  sixty- 
nine  power  companies  produced  net  profits,  the  total  being 
$16,700,000.  Four  manufacturing  companies  had  a  total 
net  loss  of  $300,000.  Ten  power  companies  had  a  total  net 
loss  of  $500,000.  Dividends  were  declared  by  thirty-four 
manufacturing  companies  and  sixty-three  power  companies. 
The  dividends  paid  out  were  7.82  per  cent  of  the  capital 
5tock  in  the  case  of  the  manufacturing  companies  and 
^^.64  per  cent  of  the  capital  stock  in  the  case  of  the  power 
companies. — Elck.  Zeit..  May  23,  1912. 

'  British  Institution  of  Electrical  Engineers. — An  account 
jDf  the  proceedings  at  the   fortieth  annual   meeting  of  the 


(British)  Institution  of  i'Jectrical  l*lngincers.  A  South 
African  local  section  is  to  be  formed,  as  well  as  a  Canadian 
local  section.  The  latter  "should  prove  of  considerable 
value  to  the  Institution;  but  it  must  be  borne  in  mind  that 
it  would  have  to  compete  to  some  extent  with  the  American 
Institute  of  Electrical  luigineers,  which  holds  a  strong  posi- 
tion in  Canada."  At  May  i,  1912,  the  membership  of  the 
Institution  totaled  6537,  comprising  seven  honorary  mem- 
bers, 1388  members,  3089  associate  members,  806  associates 
and  1247  students.  The  additions  during  the  year  total 
984,  and  the  deductions  680.  An  account  of  the  presentation 
of  a  Kelvin  bust  to  the  Institute  by  Lady  Kelvin  is  al.so 
given. — Lond.  Electrician,  May  23,  19 12. 

Electrical  Factory. — An  illustrated  description  of  the 
works  of  the  India-Rubber,  Gutta-Percha  and  Telegraph 
Works  Company,  Ltd.,  Silvertown,  London,  and  its 
various  lines  of  manufacture. — Lond.  Elec.  Reviezv.  May 
24,   1912. 

Laboratory. — An  illustrated  description  of  the  Liverpool 
University  School  of  Engineering. — Lond.  Electrician. 
May  24,  1912. 


Book  Reviews 


La  Costruzione  delle  Linee  Elettriche  Aeree.  By  1 
Brunelli.  Roma:  Stabilimento  Cromo-Tip.  di  Carlo 
Colombo.  313  pages,  74  illus.  Price,  7.50  lire. 
A  good  textbook  on  pole-line  construction  from  the 
mechanical  engineering  standpoint.  The  book  is  written 
by  an  engineer  for  engineers.  It  is  a  theoretical  treatment 
of  the  strength  and  mechanical  properties  of  pole  lines, 
while  at  the  same  time  it  contains  some  very  practical  in- 
formation concerning  the  costs  of  erection  and  mainte- 
nance. There  are  very  few  illustrations  of  actual  pole 
lines  or  pole  construction.  N^early  all  the  illustrations  are 
stress  diagrams.  The  book  will  be  very  useful  to  advanced 
students  of  pole-line  construction  theory  and  also  to  those 
who  are  interested  in  aerial  line  constructions  as  carried 
out  in  Italy.    The  mathematical  treatment  is  able  and  clear. 

Power  House  Desig.n.  By  John  F.  C,  Snell.  London: 
Longmans,  Green  &  Company.  430  pages.  17  folding 
plates,  186  illus.  Price,  21  shillings. 
A  carefully  prepared  textbook  of  power-house  design, 
especially  from  the  constructing  engineer's  standpoint  and 
with  particular  reference  to  British  practice.  The  twelve 
chapters  of  the  book  relate  to  the  following  subjects:  Sys- 
tems, sites  and  types  of  plants,  buildings,  steam-raising 
plant,  steam  and  feed-pipe  systems,  steam  generators,  con- 
densers, internal-combustion  engines,  hydroelectric  power 
houses,  power-house  switchgear,  practical  notes  on  elec- 
trical plant,  small  power  houses  and  substations.  The  book 
is  clearly  written  and  well  illustrated.  There  are  numerous- 
illustrations  froin  plants  in  various  parts  of  the  world.  It 
will  be  useful  as  a  reference  book  to  station  designers 
everywhere. 


Qualitative  Analysis.  By  Arthur  E.  Hill,  Ph.D.  Lon- 
don: Williams  &  Norgate.  76  pages.  Price,  $1. 
A  brief  laboratory  guide  intended  either  for  the  use  of 
students  in  elementary  qualitative  chemical  analysis  or  for 
those  persons  not  trained  chemists  who  may  wish  intelli- 
gently to  attempt  qualitative  analysis  with  the  aid  of  ordi- 
nary chemical  apparatus  and  reagents.  The  scheme  pur- 
sued in  the  book  is  very  clearly  mapped  out  and  described 
Very  little  space  is  given  to  explaining  in  detail  the  re- 
actions which  occur.  The  correct  procedure,  the  indica- 
tions and  the  deductions  are  the  principal  objects  in  view. 
.Ml  the  substances  tested  are  classified  into  five  groups  for 
this  purpose.  The  book  will  commend  itself  to  the  practical 
man  and  to  the  elementary  student  of  chemistry. 
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New  Apparatus  and  Appliances 


ELECTRIC    TRUCK  FOR    FARM  SERVICE. 

.\ii  iiitcrcstinj:;  institution  known  as  the  "electric  farm" 
is  located  in  the  outskirts  of  Boston  and  operated  by  the 
i'ldison  I'.Iectric  llhuuiuatinf;  Company  of  Boston.  Elec- 
tricity does  everything;  on  this  up-to-thc-niinute  eslahlisli- 
nicni.  It  cuts  the  fodder,  milks  tlie  cows,  washes  the  dishes, 
pinnps  the  water,  cluirns  the  butter  and  finally  takes  the 
prwluct  of  the  farm  to  the  city  in  an  electric  truck.  The 
farm  is  thoroughly  electrified  and  is  attracting  considerable 
attention,    for   thousands   of    Boston    people    visit    it    every 


the  rail  wedges  have  been  drawn.  Likewise  the  energy  for 
the  turning  motors  cannot  be  had  till  the  ends  have  been 
siiHiciently  raised.  In  closing  the  bridge  the  above  opera- 
tion  is  reversed. 

To  snpi)ly  energy   for  the  hriilgi-  the  drand  Trunk  Rail- 


Electric   Truck  for   Farm   Service. 

week.  Use  is  made  of  the  2-ton  truck  herewith  illustrated, 
which  was  built  by  the  General  Motors  Company,  Detroit, 
Mich. 


ELECTRICALLY  OPERATED  SWING-SPAN  BRIDGE. 


The  International  Bridge  over  the  government's  new 
five-million-dollar  ship  canal  at  Black  Rock,  N.  Y.,  is  one 
of  the  longest  and  heaviest  single-span  bridges  on  the  con- 
tinent, being  431  ft.  5  in.  long  and  29  ft.  wide,  and  weighing 
4,500,000  lb.  It  provides  for  the  operation  of  trains  over 
a  double  track  and  for  electric  cars  and  pedestrian  traffic. 
The  bridge  was  erected  at  a  cost  of  $500,000  and  is  used  by 
five  trunk  lines. 

The  bridge  is  operated  by  electricity  and  can  be  swung 
in  seventy  seconds.  The  two  turning  motors  are  of  the 
Westingho'use  53-hp  street-car  type.  In  addition  there  are 
two  end  lift  motors  of  15  hp  each  and  two  smaller  motors 
of   5   hp   each   to  operate   the   rail  wedges.     A   small   com- 


Fig.   2 — Gasoline    Engine    Generating    Equipment. 

road  Company  erected  a  power  house  at  a  cost  of  $25,000. 
To  make  sure  there  will  always  be  energy  available  for 
turning  the  bridge  the  following  apparatus  has  been  in- 
stalled :  One  255-cell  (jould  storage  battery  having  a  rating 
of  60  amp  at  the  eight-hour  basis;  one  loo-hp  Otto  gas 
engine  directly  connected  to  a  60-kw  commutating-pole  Gar- 
wood generator ;  one  Garwood  generator  set  of  60  kw, 
directly  connected  to  a  2200-volt  induction  motor  driven 
by  energy   transmitted   from   Niagara   Falls. 

The  switchboard  was  furnished  by  the  Robertson-Cataract 
Company,  Bufifalo,  N.  Y.  One  of  the  men  about  the  yards 
visits  the  station  at  certain  periods  and  from  the  instnmient 
on  the  board  ascertains  whether  or  not  it  is  neces.sary  to 
replenish  the  supply  of  electrical  energy  in  the  storage 
batteries. 

It  is  possible  to  form  any  desired  combination ;  that  is, 
to  run  both  generators  to  supply  energy  directly  to  the 
bridge,  or  charge  the  storage  battery  with  one  generator 
and  operate  the  bridge  with  the  other,  or  operate  the  bridge 
from  the  storage  battery,  or,  if  it  should  for  any  reason  * 


Fig.    1 — Motor-Operated    Swing-Span    Bridge. 


pressor  supplies  air  for  operating  the  end  lock  and  band 
brakes.  All  are  controlled  from  the  operator's  house  above 
the  deck  of  the  bridge.  By  use  of  contactors  which  are  con- 
trolled by  sliding  contacts  connected  to  the  end  mechanism, 
to  rail  wedges  and  to  drum  of  the  bridge,  it  is  impossible 
for  the  operator  to  make  an  error  in  opening  the  bridge. 
The  energy  for  the  end  lift  motors  can  be  had  only  after 


necessary,  parallel  both  generator  and  the  storage  battery ' 
thus  giving  an  output  of  over  400  hp  for  a  limited  time. 
One  man  starts  the  gas  engine  with  perfect  ease.  It  i'; 
equipped  with  automatic  and  force-feed  oiling  system.  The 
follow-ing  data  obtained  from  a  number  of  tests  that  have 
been  made  show  the  energy  required  for  the  operation  or 
the  bridge  and  its  cost : 


L, 
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Energy  required  on  the  bridge:  l-ur  navigation  lighting, 
operator's  house  and  deck  of  bridge,  seventeen  i6-cp  lamps 
operating  twelve  hours  per  day,  or  52.02  kw-hr.  For  signal 
lighting,  sixteen  8-cp  lamps,  half  of  which  are  in  service 
at  once  and  then  only  when  the  bridge  is  swung.  With  ten 
swings  per  day  of  ten  minutes'  duration  the  energy  re- 
quired is  1.60  kw-hr.  l-.nergy  for  withdrawal  of  rail  and 
insertion  of  wedges,  for  ten  swings,  2.24  kw-hr.  l-jiergy 
for  operating  end  lifts  of  bridge,  for  ten  swings,  0.672 
kw-hr.  Energy  for  motor-driving  the  air  compressor  used 
to  operate  latch,  whistle  and  band  brakes,  for  ten  swings, 
3.820  kw-hr.  The  total  energy  used  on  bridge  for  all  pur- 
poses for  one  day,  assuming  ten  swings,  was  73.722  kw-hr. 
The  above  readings  are  the  average  of  a  number  of  tests 
made  on  Sept.  3,   191 1. 

On  Aug.  25,  191 1,  tests  were  made  to  determine  the  cost 
of  generating  energy  with  the  gas-engine  set  for  the  pur- 
pose of  comparison  with  the  cost  of  purchasing  trans- 
mitted energy.  The  engine  set  was  used  to  charge  the  bat- 
tery with  a  constant  current  of  60  amp  at  an  emf  varying 
from  545  volts  to  660  volts,  the  average  observed  from  a 
recording  voltmeter  chart  being  602  volts.  For  supplying 
108.35  kw-hr.  to  the  battery  2608  cu.  ft.  of  gas  was  used, 
the  cost  of  the  gas  being  $0,782  at  30  cents  per  looo  cu.  ft. 
The  cost  of  labor  for  three  hours  was  $0.90,  the  oil  cost 
$0.20  and  the  water  $0.12.  The  total  cost  was  therefore 
$2,002,  or  1.84  cents  per  kw-hr.  With  an  assumed  energy 
loss  of  15  per  cent  in  the  battery  the  total  energy  required 
l-er  month  would  be  2601.96  kw-hr.  and  the  cost  $47.87,  to 
which  must  be  added  interest  on  the  gas-engine  unit  of  $27, 
making  the  total  $74.87. 

Assuming  now  a  total  loss  of  30  per  cent  in  transforming 
the  transmitted  energy  from  three-phase  to  direct  current, 
the  energy  required  per  month  would  be  3159.51  kw-hr. 
With  a  cost  of  i  cent  per  kw-hr.  and  a  fixed  service  charge 
of  $50  per  month,  the  energy  cost  would  be  $81.60,  to 
which  must  be  added  wages  of  $18  and  interest  on  motor 
generator  set  of  $15,  making  a  total  of  $114.60,  as  com- 
pared with  $74.87  when  the  gas-engine  set  is  used  as  the 
source  of  energy.  Thus  there  is  a  saving  of  $39.73  per 
month  by  using  the  gas-engine  set. 

The  above-described  equipment  arrangement  was  planned 
by  Mr.  H.  G.  Kelly,  chief  engineer  of  the  Grand  Trunk 
Railway  System,  and  Messrs.  E.  W.  See  and  R.  D.  Garner, 
assistant  engineers.  The  electrical  engineer  was  Mr.  J.  H. 
Burnett.  The  general  contractors  for  the  power  plant  were 
the  Otto  Gas  Works,  Philadelphia. 


REMOVABLE-PANEL  IRONCLAD  SWITCHBOARDS. 


The  switchboard  illustrated  herewith  differs  in  several 
important  details  from  standard  types  of  switchboards  util- 
ized in  America.  The  front  of  the  board  itself  is  built  up  of 
sheet  iron  which  carries  the  meters  and  switch-operating 
handle,  while  the  switch  gear  and  reducing  transformers 
are  placed  inside  of  the  framework  on  the  rear  of  the  panel 
proper.  The  oil  switch  is  carried  on  iron  bars  attached  to 
the  side  frames,  and  the  series  or  shunt  instrument  trans- 
formers are  likewise  attached  to  the  side  frames.  This  ar- 
rangement is  essentially  different  from  the  one  employed  in 
America,  where  use  is  ordinarily  made  of  insulating  mate- 
rial for  the  front  of  the  switchboard  panel. 

A  feature  worthy  of  special  note  is  the  removable-panel 
arrangement.  Each  panel  is  mounted  on  wheels  which  stand 
upon  rails  in  the  base  of  the  fixed  framework,  and  each 
panel  is  capable  of  being  withdrawn  separately  upon  a  light 
portable  track  which  is  laid  down  temporarily  as  a  continu- 
ation of  the  fixed  rails.  The  design  is  such  that  when  a 
panel  is  withdrawn  from  the  fixed  framework  no  part  of 
the  switch  gear  or  apparatus  carried  by  the  panel  remains 
alive.    The  only  live  parts  arc  three  protected  sockets  inside 


and  at  the  back  of  the  fixed  framcw(jrk.  As  the  contacts 
of  these  sockets  are  fully  recessed  in  heavy  porcelain  insu- 
lators, there  is  no  possibility  of  their  being  accidentally 
touched.  An  advantage  of  the  removable-panel  arrange- 
ment as  compared  with  the  fixc(l-])anel  arrangement  resides 
in  the  fact  that  the  repairs  and  alterations  can  be  made  at 
the  switchboard  while  the  plant  is  still  in  active  operation. 


Fig.    1 — Rear    of    Removable    Panel. 

Thus  a  minimum  of  trouble  and  cost  is  involved  in  periodic 
examination,  cleaning,  repairing  and  adjusting.  All  of  these 
operations  can  be  performed  with  the  panel  drawn  forward 
so  as  to  be  clear  of  all  obstructions,  where  the  apparatus 
contained  on  the  panel  becomes  accessible  from  all  quar- 
ters instead  of  from  only  one  side  as  in  the  ordinary  fixed- 


Fig.    2 — One    Panel    Being    Removed    from    Switchboard. 

panel  arrangement.  Although  the  first  cost  of  a  removable- 
panel  board  is  more  than  that  of  the  usual  fixed-panel  equip- 
ment, yet  it  is  claimeu  that  the  extra  cost  is  rapidly  repaid 
by  the  saving  in  labor  charges  for  cleaning  and  examina- 
tion. The  switchboard  described  above  has  been  developed 
bv  the  Electrical  Construction  Company.  Ltd.,  No.  9  New 
Rroad  Street.  London,  E.  C. 
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Ill  llic  load  rlicoslat  luTowitli  illiisUatocl  tlic  resi.stoi 
wire  is  wound  on  a  light  tiii'i)roof  base  and  is  covered  vvilli 
a  special  cement  to  prevent  shifting  or  mechanical  injury. 
The   terminals  art-   so   huMtrd    that    there   is   no   danger   of 


friction  indicating  pointer.  1  he  former  operates  at  one- 
li.ilf-hour  intervals  and  at  the  end  of  this  ])eriod  is  released 
and  automatically  returns  to  zero,  the  friction  pointer  re- 
maining at  its  position.  The  setback  pointer  is  again  en- 
gaged with  the  advancing  mechanism  and  travels  forward 
as  before.     The   friction  or  indication  pointer  will,  at  the 


Portable    Meter-Testing    Rheostat. 

making  a  mistake  in  connecting.  The  switches,  mounted 
on  asbestos  lumber,  are  of  the  single-polc  type  in  which 
the  blade  is  guided  into  the  clip.  For  carrying,  the  feet 
are  folded  over  the  frame  and  held  by  a  latch.  The  weight 
of  the  bench  type  shown  in  the  accompanying  illustration 
is  only  13  lb.  This  type  of  rheostat  has  been  designed  for 
testing  watt-hour  meters  on  the  premises  of  the  customers. 
It  has  been  placed  on  the  market  by  the  Cutler-Hammer 
Manufacturing   Company,   Milwaukee,   Wis. 


MAXIMUM-DEMAND  INDICATING  DEVICE. 


In  cases  where  the  income  from  a  customer  will  not  war- 
rant the  expenditure  for  instruments  giving  complete  rec- 
ords the  maximum-demand  indicator  used  in  connection 
with  a  watt-hour  meter  has  proved  a  convenient  arrange- 
ment for  certain  ^atc  schedules.  The  description  of  such 
a  device,  called  the  maxicator,  will  be  found  in  the  issue  of 
the  Electrical  World  for  March  30,  1912.  In  the  following 
is  described  and  illustrated  an  indicator  called  a  maximeter, 
which  may  be  used  for  loads  under  50  hp  and  in  connection 


Fig.   1 — Maximum- Demand    Indicator. 

with  any  watt-hour  meter  exclusive  of  those  to  which  the 
above-mentioned  maxicator  is  directly  applicable. 

The  instruments  are  interlocked  electrically  instead  of 
mechanically  and  clock  mechanism  is  entirely  eliminated  in 
this  device.  A  constant-speed  induction  motor  operates  the 
"setback"  mechanism,  which  in  turn  is  in  contact  with  the 


Fig.    2 — Interior    View    of    Maximum-Demand    Indicator. 

end  of  any  time  such  as  a  week  or  a  month,  indicate  the 
amount  of  travel  of  the  setback  pointer,  which  is  the  indica- 
tion of  the  maximum  demand.  The  energy  consumption  of 
the  motor  is  approximately  7.5  watts.  A  special  type  of 
bearing  is  used  which  requires  no  oiling.  It  is  claimed  that 
the  device  will  run  two  years  without  attention.  It  is  manu- 
factured by  the  Chicago  Electric  Meter  Company,  Chi- 
cago, III. 


MOTOR-DRIVEN  BLOWERS. 


In  the  blower  illustrated  herewith  particular  attention 
has  been  paid  to  the  protection  of  the  vital  parts  of  the 
equipment.  The  motor,  which  has  been  especially  designed 
for  work,  is  fully  inclosed,  thereby  being  protected  from 
dust  and  dirt.  The  outlet  casing  is  so  designed  that  the 
blower  may  be  mounted  on  either  the  floor,  the  ceiling  or 
the  wall,  with  the  outlet  pointed  in  any  desired  direction. 


Motor-Driven     Blower. 

The  rotor  of  the  blower  is  built  of  aluminum  and  is  pro- 
vided with  twelve  cup-shaped  blades.  The  bearings  are  of 
phosphor  bronze,  equipped  for  lubrication  with  grease  that 
has  a  high-temperature  melting  point.  This  blower  has 
been  placed  on  the  market  by  the  Horning  Electric  Manu- 
facturing Company,  Cleveland.  Ohio. 
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AUTOMATIC  TELEPHONY  IN  GREAT  BRITAIN. 

For  the  past  eighteen  months  the  British  Post  Office 
authorities  have  been  devoting  much  attention  to  the  ques- 
tion of  automatic  telephony,  and  members  of  the  staff 
visited  the  United  States  to  investigate  what  was  being 
done  there  in  this  branch  of  telei)hony.  Subsequeutly,  in 
July  last  year,  it  was  announced  that  orders  had  been  given 
for  two  500-line  full  automatic  exchanges,  with  which  it 
was  the  intention  to  gain  experience  as  to  the  relative  cost 
of  installation  and  working  and  reliability  of  two  different 
systems  under  British  conditions.  It  was  decided  to  equip 
an  exchange  at  Epsom  on  the  Strowger  system,  the  British 
rights  for  which  have  been  taken  over  by  the  British  In- 
sulated &  Helsby  Cables,  Ltd.  (which  have  formed  the 
Automatic  Telephone  Manufacturing  Company,  Ltd.,  for 
the  purpose  of  developing  the  system  in  Great  Britain),  and 
another   exchange    at    Caterham    Valley    on    the    Lorrimer 


The  Epsom  exchange  was  selected  by  the  Post  Office 
for  the  first  trial  of  an  automatic  system  in  Great  Britain 
under  real  working  conditions,  owing  to  its  being  one  of 
the  smaller  exchanges  in  the  Metropolitan  exchange  area  in 
which  the  percentage  of  local  calls  is  extremely  high.  No 
less  than  52  per  cent  of  the  calls  are  local,  a  very  high 
figure  compared  with  the  15  or  20  per  cent  in  many  of  the 
larger  exchanges  in  London.  The  exchange  is  equipped  for 
400  lines;  the  local  operating  is  entirely  automatic,  and 
the  junction  operating  is  partly  automatic.  All  the  sub- 
scribers on  the  Epsom  exchange  have  had  three-figure  num- 
bers, from  200  upward,  given  to  them.  Each  subscriber 
has  a  map  on  his  instruction  card,  upon  which  the  position 
of  the  various  exchanges  in  the  Metropolitan  area  is 
marked.  This  is  divided  in  the  map  into  three  districts. 
If  the  subscriber  wishes  to  obtain  a  connection  to  an  ex- 
change in  the  central  or  northern  area,  he  calls  up  15  and 
is   automatically   connected    to   a   junction    line   to   the   city 


Fig.    1 — Group   of    Line   Switches. 

system.  It  will  be  remembered  that  there  is  a  good  deal  of 
difference  between  the  two  systems.  In  the  Lorrimer  ex- 
change a  power  plant  is  necessary,  for  the  apparatus  con- 
tains parts  which  are  continuously  revolving  and  which  are 
arrested  in  suitable  positions  when  the  call  is  originated, 
while  in  the  Strowger  system  no  movement  takes  place 
until  the  actual  calling  current  impulses  are  sent.  Again,  in 
the  Lorrimer  system  the  figures  composing  the  call  are,  so 
to  speak,  stored  up  in  the  calling  apparatus  when  a  button 
is  pressed,  and  the  complete  call  is  signaled.  In  the  Strow- 
ger system  the  subscriber  sets  his  apparatus  successively 
for  the  units,  tens,  hundreds,  etc.,  sending  separate  im- 
pulses which  actuate  the  step-by-step  electromagnetic 
switches  in  the  exchange.  The  Epsom  Strowger  exchange 
was  opened  on  May  26,  the  Caterham  Valley  exchange  being 
somewhat  delayed  owing  to  the  difficulty  the  contractors 
found  in  delivering  the  necessary  plant. 


Fig.  2 — Group  of  Connector  Switches. 

exchange.  He  then  gives  the  number  he  requires  to  the 
operator  there,  who  makes  the  connection  in  the  ordinary 
manner.  Erom  the  southeastern  district  he  calls  16,  and 
his  call  is  dealt  with  in  the  same  way  at  Croydon,  and  for 
the  southwestern  district  he  calls  17,  and  his  call  is  handled 
at  Sutton. 

The  working  of  the  exchange  is  on  the  latest  Strowger 
system.  To  call  a  number  the  subscriber  first  removes  his 
receiver  and  then  places  his  finger  in  the  hole  in  the  dial 
plate  opposite  the  hundreds  digit  of  the  number  required, 
turns  it  round  to  a  stop  and  releases  it,  and  then  repeats  the 
operation  for  the  tens  and  units  digits. 

At  the  exchange  each  subscriber's  line,  after  passing 
through  the  main  frame  (which  is  of  standard  construc- 
tion) is  led  to  a  Keith  line  switch.  A  group  of  100  of 
these  switches  is  shown  in  Eig.  i.  The  function  of  this 
switch  is  to  connect  the  line,  as  soon  as  the  subscriber  re- 
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moves  Ills  receiver,  lu  one  ol  the  leu  "iniiik"  lines  leading 
to  the  "first  selectors."  By  an  ingenious  device  the  line 
is  automatically  connected  to  the  first  free  one  of  these 
trunk  lines.  These  line  switches,  therefore,  perform  the 
functions  of  tl>e  line  and  ciit-olT  relays,  the  answering  jack 
ami  the  answering  plug  of  an  ordinary  manual  exchange, 
and  the  "trunk  lines"  to  the  line  selectors  correspond  to 
the  operator's  cords,  the  switch  instead  of  the  operator 
selecting  a  free  one.  The  ten  trunk  lines  allotted  to  each 
group  of  loo  subscribers  lead  to  "wiper"  contacts  on  the 
first  or  "hundrcils"  selectors  through  a  small  intermediate 
distributing  frame.  l-'inally  there  are  ten  "connector 
switches"  for  each  of  the  hundreds,  on  which  all  the  sub- 
scribers of  that  hundred  are  multiplied.  The  first  selector 
moves  the  wiper  contacts  connected  to  the  trunk  line  from 
the  line  switch  up  to  the  level  of  contacts  corresponding  to 
the  hundred  digit,  and  then  rotates  it  until  a  free  connector 
switch  on  that  hundred  group  is  found.  Fig.  2  shows  one 
of  the  groups  of  the  connector  switches. 

If  the  wanted  line  is  engaged,  the  final  contact  is  not 
made  by  the  connector  switch,  but  connection  is  made  to 
the  busy-back  contacts.  If  the  line  is  free,  connection  is 
made  to  it  and  simultaneously  to  the  ringing  contacts,  and 
a  ringing  contact  is  transmitted  to  the  wanted  subscriber's 
line  until  he  takes  down  his  receiver.  If  a  subscriber  en- 
deavors to  connect  to  a  "dead"  number  or  to  number  o 
(which  he  is  directed  to  do  for  "inquiry"  or  "trunk"), 
connection  is  made  automatically  to  the  "inquiry"  operator. 

All  the  apparatus  described  up  to  this  point,  including  the 
main  frame  and  also  the  wire  chief's  desk,  is  contained  in 
a  comparatively  small  room  on  the  ground  floor  of  the 
house  in  which  the  exchange  is  placed.  In  the  middle  of 
the  room  are  also  a  group  of  signal  lamps  of  different 
colors  to  indicate  a  fault  in  any  groups  of  switches.  A 
white  lamp  glows  if  a  subscriber  has  taken  his  receiver  off 
and  has  not  turned  the  dial;  a  green  lamp  if  the  switch 
fails  to  restore  to  normal  after  the  conversation  is  con- 
cluded (in  this  case  an  audible  signal  is  given  also)  ;  a  red 
lamp  indicates  a  blown  fuse,  and  a  blue  lamp  is  lighted  if 
a  line  switch  fails  to  act. 

On  the  first  floor  is  the  "inquiring"  and  the  incoming 
junction  board,  actually  one  small  board  with  two  operators, 
a  senior  for  inquiry  and  a  junior  for  the  junction  section. 
Incoming  junction  lines  terminate  in  cords  and  plugs  asso- 
ciated each  with  a  lamp  and  a  speaking  key  in  the  usual 
way.  On  a, call  being  received,  the  operator  puts  over  her 
listening  key  and  notes  the  number  required.  Ten  line 
selectors  are  allotted  to  the  junction  board,  and  the  lines 
from  these  terminate  in  jacks  on  the  board.  The  operator, 
on  learning  the  number  of  the  Epsom  subscriber  wanted, 
plugs  into  any  one  of  these  ten  jacks  which  is  free,  puts 
over  the  selector  line  key  which  is  associated  with  each 
cord  in  addition  to  the  speaking  key.  and  then  calls  the 
subscriber  by  means  of  a  dial  switch  similar  to  that  on  the 
subscribers'  instruments.  She  receives  the  line  "clear" 
signal  on  the  lamp  in  the  usual  manner  when  the  operator 
at  the  originating  exchange  withdraws  her  plugs.  The 
operating  at  this  board  is  very  simple  and  is  satisfactorily 
performed  by  a  junior. 

In  the  basement  are  the  batteries  and  the  power  plant. 
The  former  consists  of  twenty-five  cells.  The  emf  must 
be  maintained  at  between  46  volts  and  49  volts  for  satis- 
factory working,  and  instead  of  the  customary  switching 
in  and  out  of  end-cells  or  the  use  of  a  booster,  a  group  of 
seven  small  cells  is  employed,  which  can  be  switched  as 
required  in  opposition  to  the  main  battery.  Motor-gen- 
erators are  used  for  charging  the  cells  from  the  electricity 
supply  mains.  A  substitute  is  employed  for  the  ringing 
generator  for  the  ringing  currents  and  engaged  signals 
which  form  part  of  the  usual  equipment  of  a  manual  ex- 
change. A  simple  "harmonic  converter"  converts  the  direct 
current  into  alternating  for  ringing,  and  this  is  applied 
through    an    electromagnetic    "ringing    interrupter,"    which 


gives  successive  rings  for  a  few  seconds  with  intervals 
between.  This  arraiigenienl  has  the  advantage  of  saving; 
power,  as  it  is  put  in  operation  automatically  when  a  riiiK 
is  required  and  ceases  as  soon  as  the  subscriber  answers. 
.Similarly  a  small  elcctroniagnetically  worked  jx-ndulnm  and 
a  buz/.er  furnish  the  "engaged"  signal. 

The  arrangements  at  I'.psom  have  been  worked  out  very 
completely,  and  they  will  enable  the  I'ost  Oflice  to  ascertain 
to  which  of  the  telephone  exchanges  the  automatic  system 
will  be  adaptable  in  the  future.  Larger  exchanges  are  con 
lemplated  lor  Leeds,  Brighton  and  I'ortsniontli,  but  their 
provision  depends  to  a  considerable  extent  on  llic  possibility 
of  obtaining  ei|iii])nu'nls  proinplly   from  the  inanufaclnrers. 


ELECTRICALLY  OPERATED  VENEERING  MACHINE. 


'i'he  apparatus  described  and  illustrated  herewith  is  a 
labor-saving  device  used  in  the  woodworking  industry.  It 
consists  of  an  automatic  hydraulically  operated  door-veneer- 
ing machine,  the  one  illustrated  being  installed  in  the  plant 
of  the  Commercial  Sash,  Door  &  Blind  Company,  Beaver 
Falls,  Pa.  This  plant  is  equipped  throughout  with  indi- 
vidual electric  motor  drive,  a  total  of  twenty-four  motors 
being  used. 

The  veneer  is  applied  to  the  door  frames,  and  when  a 
sufficient  number  are  ready  they  are  placed  in  the  com- 
])ressor,   as  indicated   in   the   illustration,  which  shows    iio 


Hydraulic    Compressor    in    the    Plant    of    Commercial    Sash,    Door 
&    Blind    Company. 

13^-in.  door  frames  piled  in  five  rows.  I-beams  placed 
above  and  below  are  connected  by  turnbuckle  clamps  and 
tightened  to  hold  the  frame  intact.  The  bottom  part  of 
the  compressor  is  in  the  form  of  a  truck  which  is  rolled 
on  car  tracks  to  the  press.  When  the  desired  pressure, 
usually  from  1300  lb.  to  1600  lb.  per  square  inch,  has  been 
applied  for  about  tw^o  minutes  the  pressure  is  relieved  and 
the  truck  rolled  away.  A  pneumatic  safety  valve  is  pro- 
vided, which  opens  automatically  at  any  predetermined 
value,  thus  preventing  excessive  pressure.  The  time  re- 
quired for  compressing  is  only  about  two  minutes,  while 
that  required  by  the  old  hand-operated  method  was  from 
four  to  five  hours.  The  electrical  equipment  of  this  plant 
was  made  by  the  Westinghouse  Eiectric  &  Manufacturing  | 
<  'onipany.  East  Pittsburgh.  Pa. 
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Industrial  and  Financial  News 


CONFIDENCE  has  become  more  widespread  this  week 
as  a  result  of  optimistic  reports  of  the  growing 
crops  and  of  gain  in  the  amount  of  new  business 
being  written  by  the  steel  companies.  Unfilled  orders  on 
the  books  of  the  United  States  Steel  Corporation  on  May 
31,  as  shown  in  the  monthly  statement  made  public  this 
week,  represented  a  total  of  5,750,983  tons,  which  is  an  in- 
crease of  86,098  tons  over  the  amount  on  hand  at  the  end 
of  April.  Business  now  on  hand  at  the  steel  mills  is  suf- 
ficient to  keep  them  in  operation  for  several  months  to 
come,  and  the  prospects  for  increased  orders  from  the 
railroads  as  soon  as  good  crops  become  a  certainty  make 
the  outlook  for  the  remainder  of  the  year  exceedingly  fa- 
vorable. Estimates  by  the  government  on  the  condition 
of  spring  wheat  as  of  June  i  placed  this  at  95.8,  the  highest 
figure  for  the  period  in  nine  years.  Money  markets  are 
still  quiet,  but  with  the  crop  financing  and  trade  improve- 
ment looked  for  in  the  next  few  months  higher  rates  are 
expected.  Quotations  Juno  12  were:  Call,  25/2@2^  per 
cent;  ninety  days,  3  per  cent. 

Sedalia    (Mo.)     Light    &    Traction    Reorganization. — On 

June  7  the  property  of  the  .Sedalia  Light  &  Traction  Com- 
pany, of  Sedalia,  Mo.,  was  sold  under  foreclosure  at  Sedalia 
to  representatives  of  the  l)ondholders'  committee,  which  is 
composed  of  Otto  G.  Bannard,  Robert  T.  Sheldon  and  Her- 
bert K.  Hallett.  As  forecast  in  the  Electrical  World  on  May 
18,  the  reorganization  and  management  of  the  property 
will  be  effected  under  the  direction  of  H.  L.  Doherty  & 
Company,  to  whom  it  will  be  turned  over  for  operation  as 
soon  as  the  floating  liabilities  have  been  liquidated  and  the 
receivers  have  been  discharged.  It  is  planned  to  incor- 
porate a  new  company  under  the  laws  of  Missouri  with  an 
authorized  capital  stock  of  $2,500,000.  of  which  $500,000 
will  be  preferred.  A  total  of  $2,500,000  of  5  per  cent  first- 
mortgage  bonds  will  be  authorized.  Of  these  only  $400,000 
will  be  issued  at  this  time.  Holders  of  the  $749,000  old 
bonds  of  the  company  will  receive  50  per  cent  of  their 
holdings  in  new  bonds  and  50  per  cent  in  new  preferred 
stock.  Dividends  on  the  preferred  stock  will  be  guaran- 
teed by  the  Gas  Securities  Company  of  New  York  at  the 
rate  of  i  per  cent  the  first  year,  2  per  cent  the  second  year, 
3  per  cent  the  third  year,  4  per  cent  the  fourth  year  and 
5  per  cent  the  fifth  year  and  thereafter.  After  seven  years 
the  preferred  stock  will  be  convertible  into  bonds  of  the 
company,  provided  the  net  earnings  for  the  preceding 
twelve  months  are  one  and  three-quarters  times  the  inter- 
est upon  all  bonds  then  outstanding,  plus  one  and  three- 
quarters  times  the  dividends  on  the  preferred  stock  then 
outstanding.  The  entire  issue  of  $2,000,000  of  common 
stock  is  to  be  issued  to  Henry  L.  Doherty  &  Company 
and  to  be  held  for  them  by  a  trustee  and  will  become  the 
property  of  the  Doherty  company  when  the  net  earnings 
of  the  company  are  equal  to  one  and  three-quarters  times 
the  interest  on  the  bonds  and  the  dividends  on  the  preferred 
stock  for  twelve  months.  If  within  seven  years  this  pro- 
portion of  the  net  earning'^  be  not  reached,  the  trustee  is 
to  deliver  the  common  stock  to  the  committee  representing 
the  bondholders. 

Appalachian  Power  Development  Nearing  Completion. — 
Construction  of  the  Appalachian  I'ower  Company's  first 
two  developments  on  the  New  River,  Va.,  has  been  going 
forward  rapidly  under  the  supervision  of  Messrs.  Viele. 
Blackwcll  &  Buck,  49  Wall  Street,  New  York,  who  expect 
to  have  the  smaller  station,  which  is  near  Ivanhoe,  in  op- 
eration by  July  I.  Three  3000-hp  waterwheel  units  arc 
now  being  installed  in  this  station.  The  other  station  now 
under  construction  on  the  New  River,  which  is  to  contain 
four  of  these  3000-hp  units,  will  be  ready  in  October.  The 
common  step-up  transformer  house  about  3  miles  from 
tiiese  plants  is  nearly  finished.  Transmission  lines  to 
lUuefield,  Va.,  and  to  the  Pocahontas  Consolidated  Col- 
lieries will  be  completed  by  Aug.  i,  and  the  lines  to  Roan- 
oke, where  the  Appalachian   company  is  to  sell   energy  at 


wholesale  to  the  Roanoke  Railway  &  Electric  Company, 
will  be  ready  in  the  fall.  Details  of  the  project  were  given 
in  these  columns  Oct.  7,   1911. 

Western  Electric  Company  in  Its  Old  Chicago  Building, 

— About  a  year  and  a  half  ago  the  Western  Electric  Com- 
pany sold  its  large  buildings  in  Chicago,  bounded  by  South 
Clinton,  West  Van  Buren,  South  JefTerson  and  West  Harri- 
son Streets,  having  removed  all  its  manufacturing  opera- 
tions to  its  extensive  modern  factory  at  Hawthorne,  a 
western  suburb  of  Chicago.  A  city  office  was  retained  in 
the  old  building,  however,  and  the  company  has  recently 
leased  from  the  new  owners  a  largely  increased  amount  oi 
space,  amounting  to  about  80,000  sq.  ft.  This  large  propor- 
tion of  the  buildings  will  be  used  by  the  Western  Electric 
Company  for  ofhce  and  warehousing  purposes  and  for  the 
city  repair  shop.  The  electrical  fraternity  in  Chicago  and 
the  West  will  be  interested  in  the  knowledge  that  this  site 
which  has  been  an  electrical  center  in  Chicago  for  thirty 
years  or  more,  is  to  continue  as  such. 

Anderson  (S.  C.)  Water,  Light  &  Power  Company  Sold 
— Announcement  has  been  made  by  H.  A.  Orr,  president 
of  the  Anderson  Water,  Light  &  Power  Company,  of  .An- 
derson, S.  C,  of  sale  of  the  company  to  W.  S.  Lee,  vice- 
president  and  general  manager  of  the  Southern  Powct 
Company;  C.  Elmer  Smith,  president  of  the  S.  Morgan 
Smith  Company,  of  York,  Pa.,  and  Elliott  S.  Stevenson 
lianker,  of  Detroit,  Mich.,  and  Toronto,  Can.  It  is  under- 
stood that  the  purchasers  are  planning  to  lease  the  Savan- 
nah River  Power  Company,  of  Anderson,  S.  C,  which  op- 
erates a  plant  at  Greggs  Shoals,  and  that  construction  of  i 
station  at  Cherokee  Shoals,  of  about  10.000  hp  rated  output 
is  under  consideration. 

Mountain  States  Telephone  Company  Acquisition. — After 

negotiations  extending  over  several  weeks,  the  Arizona 
Telephone  &  Telegraph  Company,  an  independent  con- 
cern operating  in  several  towns  in  Arizona,  has  been  ac- 
quired by  the  Mountain  States  Telephone  &  Telegraph 
Company,  of  Denver.  The  latter,  as  noted  in  the  Electricat 
JJ'orld  July  29,  191 1,  was  formed  last  year  with  a  capitaliza 
tion  of  $50,000,060,  as  a  consolidation  of  the  Tri-State  Tel 
ephone  Company,  the  Colorado  Telephone  Company  and 
the  Rocky  Mountain  Bell  Telephone  Company.  It  is  now 
operating  exchanges  in  Colorado,  Wyoming,  New  Mexico 
Montana,  Arizona  and  Utah. 

Republic  Railway  &   Light  to  Serve  Steel  Companies.— 

Part  of  the  energy  which  will  be  generated  at  the  plant 
which  the  Republic  Railway  &  Light  Company  is  building 
at  Lowellville,  Ohio,  to  which  reference  was  made  in  the 
last  two  numbers  of  the  Electrical  World,  will  be  utilized  bj 
several  of  the  iron  and  steel  companies  in  the  territory 
which  it  will  serve.  A  contract  has  been  closed  with  the 
National  Malleable  Iron  Company,  of  Sharon,  Pa.,  for  a 
supply  of  several  hundred  horse-power,  and  negotiations  for 
other  contracts  of  this  character  are  in  progress. 

Electric  Bond  &  Share  Subscriptions. — Preferred  stock, 
holders  of  the  Electric  Bond  &  Share  Company  have  been 
notified  that  stockholders  of  record  of  June  6  will  have  the 
ri,ght  to  subscribe  pro  rata  to  15,000  shares  of  preferred 
stock  at  par  plus  accrued  dividends.  Payments  may  be 
made  in  two  instalments,  one  payable  June  24  and  the  other 
Nov.  I,  this  being  optional  with  subscribers.  Common- 
stock  holders  have  agreed  to  purchase  such  new  stock  as 
shall  not  have  been  subscribed  for  by  the  preferred-stock 
holders  on  or  before  June  24. 

Consumers'  Power  Company  (Minn.)  Stock  Increase- 
Amendment  to  its  articles  of  incorporation  increasing  its 
capital  stock  from  $10,000,000  to  $17,000,000  and  moving  its 
office  from  Stillwater  to  Minneapolis  have  been  filed  by  the 
Consumers'  Power  Company.  The  company  will  extend 
its  overhead  transmission  lines  for  about  5  miles  in  order 
to  connect  its  stations  with  those  of  the  Minneapolis  Gen- 
eral Electric  Company,  thus  providing  for  an  interchange 
of  energy  over  the  systems  operated  by  these  companies. 
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Southern  Wisconsin  Power  Company  Bonds. — Lliicano 
ami  riiilaililpliiu  iiilrii'sis  .iii'  otUriiiK  lirst-iiiurtKanc  5  per 
cent  sinkiii);-tuiul  m»ltl  l>oiuls  ul  the  SoutluTii  VViscoiisiii 
Power  Ci)iupaiiy.  oi  Kill)ourn,  Wis.  Tlicso  bonds  arc  datitl 
Oct.  1,  \i)oi>,  and  arc  due  Oct.  1,  lOjS,  but  arc  rcdcciiiablr 
on  any  interest  date  upon  si.\ty  days'  notice  at  105  and 
interest.  The  company  lias  $1,300,000  capital  stock,  with 
ail  authorized  issue  of  $_', 300,000  lirst-iiiorlgaKC  5  per  cent 
bonds,  of  which  $-\0-\s,ooo  arc  outstanding.  The  company, 
a  Wisconsin  corporation  oi)erating  under  perpetual  ciiar- 
ter,  owns  and  operates  a  (),ooo-kvv  hydroelectric  plant  011 
the  Wisconsin  River  near  Kilbourn,  Wis.  It  has  contracts 
for  the  sale  of  practically  the  entire  output  of  this  plant. 
Tiie  principal  contract  is  with  the  Milwaukee  Electric  Rail- 
way &  Li^ht  Company  and  is  for  a  period  of  twcnty-fivc 
years.  Under  the  terms  of  this  contract  the  Southern  Wis- 
consin Power  Company  is  assured  a  minimum  yearly  rev- 
enue more  than  sulVicient  to  pay  all  operating  expenses, 
depreciation,  fixed  charges  and  interest  requirements  on  its 
entire  authorized  issue  of  first-mortgage  bonds.  Gross 
earnings  in  the  year  ended  April  30,  1912,  were  $195,246, 
operating  expenses  and  taxes  were  $38,859,  and  net  earn- 
ings were  $136,386.  Interest  on  outstanding  bonds  was 
$ioo._'o8,  leaving  surplus  earnings  of  $56,178. 

Additions  to  Idaho  Power  &  Transportation  Company's 
Plant. — The  Idaho  I'ower  &  Transportation  Company, 
which  furnishes  central-station  service  to  Lincoln,  lona, 
Thornton,  Sugar,  Teton,  Elva,  Rexburg,  St.  Anthony  and 
Rigby,  Idaho,  is  just  completing  the  installation  of  two  600- 
kw  vertical  Allis-Chalmers  waterwheel  units  at  its  Snake 
River  generating  station,  2  miles  below  the  city  of  Idaho 
Falls.  The  original  equipment  of  this  plant  included  three 
225-kw  waterwheel  sets,  developing  a  head  of  16  ft.  A.  V. 
Scott,  of  Idaho  Falls,  is  president  of  the  company.  The 
new  additions  were  carried  out  at  the  expense  of  consider- 
able difficult  excavating  in  the  hard  lava-rock  bed  of  the 
river,  as  the  design  of  the  original  plant  did  not  contem- 
plate extensions.  With  its  increased  capacity  the  company 
now  plans  to  enter  upon  active  sales  campaigns  in  the  com- 
munities it  serves. 

Buffalo  (N.  Y.)  Electric  Vehicle  Companies  Merged. — 
The  Buflfalo  Electric  Vehicle  Company,  recently  incorpo- 
rated in  New  York  State,  is  a  merger  of  a  number  of  elec- 
tric vehicle  and  allied  companies  in  Buffalo,  N.  Y.  It  has 
acquired  by  purchase  and  will  consolidate  the  Babcock 
Electric  Carriage  Company,  the  Buflfalo  Automobile  Sta- 
tion Company,  the  Buffalo  Electric  Carriage  Company  and 
the  Clark  Motor  Company.  Manufacture  of  Babcock  elec- 
tric pleasure  cars  and  Van  Wagoner  trucks  will  be  con- 
tinued by  the  new  company.  The  Buflfalo  automobile  sta- 
tion will  be  operated  solely  for  the  convenience  of  the 
company's  patrons,  the  service  to  be  rendered  at  a  nominal 
cost.  The  authorized  preferred  stock  of  the  company  is 
$300,000,  of  which  $250,000  is  issued,  and  the  authorized 
common   stock  is  $700,000,  of  which  $600,000  is  issued. 

Will  Redeem  Bonds  of  Pittsburgh  Reduction  Company. 
— Announcement  has  been  made  by  the  Aluminum  Com- 
pany of  America,  known  at  one  time  as  the  Pittsburgh  Re- 
duction Company,  that  it  will  redeem  on  July  i,  1912,  at  its 
Pittsburgh  oflfice,  the  issue  of  $1,450,000  collateral  trust  4 
per  cent  fifty-year  gold  bonds  of  the  St.  Lawrence  Securi- 
ties Company,  of  Massena,  N.  Y.,  guaranteed  by  the  Pitts- 
burgh Reduction  Company,  with  accrued  interest  to  that 
date.  The  St.  Lawrence  Securities  Company  was  incorpo- 
rated in  1906  in  New  York  State  as  a  holding  company  to 
acquire  the  stocks  of  the  St.  Lawrence  County  Electric  & 
Water  Company,  the  St.  Lawrence  Water  Company,  the 
Massena  Electric  Light  &  Power  Company,  and  the  St. 
Lawrence  River  Power  Company,  all  of  its  stock  being 
secured  by  the  Aluminum  interest. 

Progress  of  Toledo  Railways  &  Light  Reorganization. — 
No  agreement  upon  a  complete  plan  for  reorganization  of 
the  Toledo  Railways  &  Light  Company  was  reached  by  the 
bondholders'  and  stockholders'  committees  at  their  meeting 
on  June  6.  To  facilitate  progress  in  arriving  at  a  satis- 
factory arrangement  three  members  of  each  of  these  two 
committees  were  appointed  members  of  a  sub-committee. 
This  sub-committee  is  to  report  progress  to  the  bond- 
holders' committee  by  June  26.  In  case  a  plan  acceptable 
to   both   classes   of   security   holders   is   not   formulated   by 


liic   -sub-cummittee   i>y   that   time   the   bondholders'   commit- 
tee will   take   steps  of  its  own  to  reorganize   the  company. 

Burlington  (la.)  Railway  &  Light  Company. — William 
Morris  linbrie  iV  ('(Hiipaiiy,  .New  Yrjrk,  N.  \ .,  as  members 
of  a  syndicate  of  which  the  KquilaljJe  Trust  Company,  New 
York,  N.  Y.,  is  manager,  are  offering  for  subscription  first- 
mortgage  5  i)er  cent  sinking-fund  gold  bonds  of  the  Bur- 
lington Railway  &  Light  Company  at  </>y!i  and  interest,  to 
yield  about  5.30  i)er  cent.  The  bonds  are  dated  March  1, 
i()i2,  and  are  due  on  March  i,  1932.  They  are  callable  at 
105  and  interest  on  any  interest  date  on  three  months' 
notice.  The  total  authorized  issue  of  these  bonds  is  $7,500,- 
000,  of  which  $1,400,000  is  outstanding. 

To  Reincorporate  Puget  Sound  Traction,  Light  &  Power 
Company. — On  June  27  stockholders  of  the  i'uget  Sound 
Traction,  Light  &  Power  Company,  which  was  incorpo- 
rated early  this  year  under  Maine  laws  as  a  merger  of  sev- 
eral Stone  &  Webster  interests  on  the  Pacific  Coast,  as 
noted  in  these  columns  Jan.  13,  will  adopt  a  resolution  au- 
thorizing the  directors  to  reincorporate  the  company  under 
Massachusetts  laws.  Provision  for  this  step  was  made  at 
the  time  of  incorporation.  The  stock  of  the  company  will 
be  noii-laxal)lc  under  the   Massachuctts  laws. 

By-Product  Coke  Oven  Gas  for  Motive  Power. — A  1500- 
kw  gas  engine  to  operate  on  by-products  coke-oven  gas  is 
being  built  by  the  Bethlehem  Steel  Company  for  use  in  its 
rolling  mill.  The  gas  will  be  furnished  from  a  coke-oven 
plant  which  the  Didier-Marsh  Company  is  erecting  at  the 
steel  works.  The  engine,  according  to  the  Bethlehem  Steel 
Company,  will  be  the  largest  by-product  coke-oven  gas- 
engine  in  the  United  States.  The  energy  developed  by  the 
generator  which  it  will  drive  will  be  used  for  running  mo- 
tors throughout  the  rolling  mill. 

United  Gas  &  Electric  Corporation  Merger  Ratified. — 
Stockholders  of  the  Susquehanna  Railway,  Light  &  Power 
Company  at  a  special  meeting  in  Hartford,  Conn.,  on  June 
6.  ratified  unanimously  the  proposition  to  merge  the  com- 
pany with  the  United  Gas  &  Electric  Corporation  of  Con- 
necticut. Announcement  of  this  proposition  and  of  the 
total  capitalization  and  holdings  of  the  United  company 
upon  consummation  of  the  plan  was  made  in  these  col- 
umns May  25  and  June  i. 

Providence  (R.  I.)  Company  Changes  Hands. — Bodell  & 
Company,  of  Providence,  R.  I.,  have  purchased  control  of 
the  stock  of  the  Westerly  Light  &  Power  Company,  of 
Westerly,  R.  I.  They  have  placed  it  in  a  five-year  voting 
trust.  The  company  serves  Westerly,  Watch  Hill,  Ashaway 
and  Pleasant  View,  R.  I.,  and  Pawcatuck,  Stonington,  Mys- 
tic and  a  portion  of  Groton,  Conn.  Extensions  of  the  serv- 
ice  will   be   made   by  the   purchasers. 

Financing  Cleveland  Municipal  Plant. — Judge  Collister,  at 
Cleveland,  in  a  decision  in  the  taxpayers'  action  brought  to 
restrain  the  sale  of  the  $2,000,000  municipal  lighting  plant 
bonds,  has  ruled  that  the  City  Council  must  pass  a  new 
ordinance  authorizing  the  sale  of  the  bonds  and  that  these 
bonds  may  be  advertised  and  sold  sixty  days  after  the 
passage  of  the  ordinance. 

Further  Opposition  to  Allis-Chalmers  Foreclosure. — 
Nathan  Eisemann,  of  Boston,  owner  of  $50,000  bonds  and 
800  shares  of  the  preferred  stock  of  the  Allis-Chalmers 
Company,  has  filed  a  petition  in  Milwaukee  in  the  foreclos- 
ure proceedings  brought  against  the  Allis-Chalmers  Com- 
pany, to  which  reference  was  made  in  the  preceding  issue 
of  the  Electrical  World. 

Opposition  to  Hamilton  Gas  &  Electric  Sale. — Edward 
Foy,  a  creditor  and  bondholder  of  the  Hamilton  Gas  & 
Electric  Company,  of  Hamilton,  Ohio,  has  protested 
against  the  sale  of  the  properties  of  the  company  and  those 
of  the  Hamilton  Otto  Coke  Company,  under  foreclosure 
on  July  8.     Notice  of  this  sale  was  given  in  these  columns. 

Initial  Dividend  of  New  Orleans  Railway  &  Light  Com- 
pany.— Directors  of  the  New  Orleans  Railway  &  Light 
Company  have  declared  an  initial  dividend  of  i  per  cent 
on  the  $20,000,000  common  stock  of  the  company,  payable 
July  I  to  holders  of  record  June   14. 

Earnings  of  Marconi  Wireless  Telegraph  Company,  Ltd. 
— The  net  profits  of  the  Marconi  Wireless  Telegraph  Com- 
pany. Ltd.,  of  London,  in  191 1,  were  $708,585  as  compared 
with  $307,565  in  1910. 
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Home  Telephone  &  Telegraph  (Los  Angeles)  Bond 
Offering. — Los  Angeles  and  San  Francisco  financial  houses 
arc  offering  at  82^  and  interest,  yielding  about  6j4  per 
cent,  first  and  refunding  mortgage  forty-year  5  per  cent 
sinking-fund  gold  bonds  of  the  Home  Telephone  &  Tele- 
graph Company,  of  Los  Angeles,  Cal.  These  bonds  are 
dated  1905  and  due  July  i,  1945,  but  are  callable  on  and 
after  July  i,  1920,  at  105  and  interest.  The  authorized 
stock  issue  of  the  company  is  $6,000,000,  of  which  $3,000,000 
is  preferred.  There  is  an  authorized  issue  of  $2,500,000 
first-mortgage  bonds,  of  which  $2,231,000  are  outstanding, 
and  an  autiiorized  issue  of  $5,000,000  first  and  refunding 
mortgage  bonds,  of  which  $2,301,000  are  outstanding.  The 
company  serves  Los  Angeles  and  the  contiguous  territory, 
including  Hollywood,  Huntington  Park  and  South  Pasa- 
dena. Its  gross  earnings  in  1911  were  $1,293,355  and  the 
balance  applicable  to  dividends,  sinking  fund  and  depreci- 
ation was  $312,119,  as  compared  with  $301,929  in  1910.  A.  B. 
Cass  is  president  of  the  company,  W.  C.  Patterson  is  vice- 
president,  E.  P.  Morphy  is  secretary,  and  M.  H.  Hellman 
is  treasurer. 

To  Merge  Evansville  (111.)  Utilities. — Following  the  re- 
cent merger  of  the  Evansville  Public  Service  Company  and 
the  Evansville  &  Southern  Indiana  Traction  Company,  of 
Evansville,  111.,  it  is  learned  that  these  companies  are  to  be 
merged  with  the  Evansville  Gas  &  Electric  Company  into 
a  new  concern  which  will  be  known  as  the  Public  Utilities 
Company  of  Evansville.  This  new  company  will  have  an 
authorized  issue  of  $10,000,000  first  and  refunding  bonds, 
$3,000,000  preferred  stock  and  $3,000,000  common  stock. 
All  of  the  common  stock  has  been  acquired  by  Hodcnpyl, 
Hardy  &  Company,  of  New  York,  who  will  operate  the 
property.  Of  the  new  securities  $5,000,000  bonds  and  $2,- 
000,000  preferred  stock  will  be  used  to  purchase  the  under- 
lying companies  and  provide  for  retirement  of  bonds. 


REPORTS  OF  EARNINGS. 


FEDERAL    SIGN     SYSTEM     (ELECTRIC). 

The  income  account  of  the  Federal  Sign  System 
trie)  for  the  year  ended  March  23,  1912,  compare 
that  for  the  preceding  year  as  follows: 

1912. 

Gross    earnings    $1,286,716 

Expenses,   including  depreciation    1,106,152 

Net    earnings    $180,564 

Reserves    .^9,696 

I'alance     $140,868 

Preferred   dividends    77,929 

Surplus     $62,939 

Total  profit  and  loss  surplus $146,648 


(Elec- 
s   with 


1911. 
$663,099 
557,835 

$105,264 
12,754 

$92,510 
30,775 

$61,735 

$83,709 


MEXICAN    LIGHT    &    POWER    COMPANY,    LTD. 

The    income    account    of    the    Mexican    Light    &    Power 

Company,    Ltd.,   for    the    fiscal   year    ended    Dec.    31,    191 1, 

compares  with  that  for  the  preceding  year  as  follows: 

1911.  Increase. 

Profits     $2,677,412  $117,262 

Interest,  sinking  fund  and  other  charges 1,425,732  159,189 

Balance    for    dividends $1,251,680  *$41,927 

Preferred     dividend 420,000  103,250 

Balance   for   common $831,680  "$145,177 

Common    dividend    543,400  

Surplus     $288,280  *$145,177 

Previous  surplus   745,848  433,457 

Total   surplus    $1,034,128  $288,280 

•Decrease. 

The  balance  sheet  as  of  Dec.  31,  191 1,  shows  total  assets 
and  liabilities  of  $48,377,980,  as  compared  with  $44,231,926 
in  the  preceding  year.  Cash  on  hand  was  $406,502,  as  com- 
pared with  $1,082,194.  The  report  states  that  increase  in 
the  sale  of  energy  for  motor  service  was  very  satisfactory 
during  the  year  and  that  there  is  every  indication  that  the 
mining  companies  in  the  Pachuca  district  will  speedily  in- 
crease their  electrical  equii)mcnt.  To  unite  more  closely 
the  management  of  the  light  and  power  company  and  that 
of  the  Mexican  Tramways  Company,  Harro  Harrison,  ge'n- 
cral  manager  of  the  Tramways  company,  was  also  ap- 
pointed general  manager  of  the  first-named  company. 


FEDERAL    LIGHT    &    TRACTION    CUMl'ANY. 

After  elimination  of  inter-company  earnings  the  compar- 
ative consolidated  statement  of  earnings  and  expenses  of 
the  subsidiaries  of  the  Federal  Light  &  Traction  Company, 
60  Broadway,  New  York,  for  the  months  of  April,  1912  and 
191 1,  and  for  the  twelve  months  ended  on  those  dates 
shows  as  follows: 

April,   1912.  April,   1911.       Increase. 

Gross      $113,059  $98,102  15.22 

Operating    expenses     64,937  56,828  7.02 

Net     $48,122  $41,273  16.56 

Twelve    months   ended    April    30. 

1912.  1911. 

Gross     $1,319,390  $1,206,639               9.37 

Operating    expenses     757,959  679,203              11.61 

Net     $561,431  $527,435  6.43 

Earnings  of  the  Trinidad  (Col.)  Electric  Transmission, 
Railway  &  Gas  Company  and  the  Deming  (N.  M.)  Ice  & 
Electric  Company  are  not  included  in  either  of  the  above 
tables.  Net  earnings  of  the  Trinidad  company  in  April 
were  $6,978  and  in  the  twelve  months  ended  .April  30  were 
$69,026. 


MAY  STATEMENT  OF  COPPER  PRODUCERS'    ASSOCIATION 
The   May   statement   of  the   Copper   Producers'   Associa- 
tion, issued  June  8,  compares  with  the  April  statement  as 
follows: 

, May,   Pounds. »    , .April,  Pounds. , 

Stocks    on     hand    in    the 

United    States   on   first 

of    month     65,066,029  62.367,557 

Production     126,737.836  125.464,644 

191.803,865  187.832,201 

Domestic     deliveries 72,702,277  69,513.846 

Export    deliveries    69,485,945  53,252,326 

Total    deliveries    142,188,222  122,766,172 

Stocks   on   hand   at   tlie 

end    of    the    month..  49.615,643  65,066,029 


PRICES  IN  THE  NEW  YORK  METAL  MARKET. 

Copper:                                               , — —June  4 s  , June  11 , 

Standard:                                            Bid.  Asked.                Bid.  Asked. 

Spot     16.50            17.00                16.70  17.25 

June     16.50            17.00                16.75  17.25 

July    16.50            \7.\2V2            16.75  17.25 

August     16.50            V.XVA            16.80  17.25 

September     16.50           17.12.'/i            16.80  17.37'/^ 

London   quotation:  £     s     d  £     s     d 

Standard   copper,   spot 77     2     6  77    18     9 

Standard    copper,    futures 77   13     9  78   1 1      3 

Prime    Lake    17.12%  17.50 

Klectrolytic     17.00  17.25 

Casting    16.70  17.12^ 

Copper   wire,  base 17.75  18.25 

Lead     4.20  4.20 

Sheet   zinc,   f.o.b.,    smelter. 8.65  8.65 

Spelter,   spot    7.00  7.00 

Nickel    39.00  to  40.00  39.00  to  40.00 

Aluminum: 

No.   1   pure  ingot 21(a'22  21022 

Rods   and    wire,   base 31  31 

Sheets,    base    33  33 

OLD  METALS. 

Heavy  copper  and   wire 16.00  16.50 

Brass,   heavv    10.25  10.25 

Brass,    light    8.50  8.50 

Lead,    heavy    4.05  4.05 

Zinc,    scrap    5. 75  S.75 

COPPER  EXPORTS  IN  JUNE 
Total  tons,  including  June  5 3,799  June   11 8,895 

STOCK  MARKET  PRICES 

June   5.  June   12. 

Allis-Chalmers     H*  Y* 

Allis-Chalmers,    pf 2V^*  2%* 

.Amalgamated     Copper     &S%  85  fi 

Amer.   Tel.  &  Tel 145%  145^ 

Boston    Kdison    283     •  285     * 

Commonwealth    Edison    13854  138J4* 

Electric    Storage    Battery 55  '4  56 

General    Electric    170'/4  169 

Mackay    Companies    87^  87^* 

Mackay    Companies,    pf 697^  685^ 

Philadelphia   Electric   21  '4  22Va 

Western  Union   83  83 54 

Westinghouse     74  72J4 

Westinghouse,   pf 117  117 

•Last  price  quoted. 
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Personal 


Mr.  Charles  A.  Harmony,  iniiniiipal  floctriciaii  at  (  rn- 
tralia,  W'asli,.  lias  hccri  .ippDiiilod  district  sti|>friiiti'ii(UMil  for 
tin-    \\  asliitiKlim  ( )rcKoii   I'orpdratioii. 

Mr.  A.  A.   Dobson.  Justici'  of  llu-  Maiiitol);i   (curt   of  tin- 
KiiiK's    lU'iuli,    lias    been   appointed   a    i)iililic    iilililits   com 
missiom-r   for  tlio   Provinco  of  Manitol)a. 

Mr.  Nicholas  Biddle  lias  been  elictcd  a  director  of  the 
NiaisMia  i'alls  Tower  Conipany.  to  fill  the  vacancy  cansed 
by   the  dealli   of   Mr.    hdiii  Jacob  Astor. 

Mr.  Lester  McKenney,  formerly  electrical  eiiKiiuer  of 
the  Garver  Print  Works  S:  I'.leachery,  VVappin^crs  l-alls. 
.N.  Y.,  has  accepted  a  similar  position  in  the  Hoston  office 
of  Mr.  C.   11.   Fish,  consulting  engineer. 

Mr.  Henry  W.  Eels,  who  has  been  superintendent  of  the 
Portland  (Maine)  h.Iectric  Conipany,  has  resigned  to  be- 
come general  superintendent  of  the  Central  Maine  Power 
Company,  with  headquarters  at  Augusta. 

Mr.  Charles  A.  Barker,  recently  with  the  Westinghouse 
Electric  &  Manufacturing  Company  at  Atlanta  and  New 
York,  has  been  elected  president  of  the  Suburban  Equip- 
ment Company,  witli  headquarters  in   New  York  City. 

Prof.  Albert  F.  Ganz,  of  the  department  of  electrical  en- 
gineering. Stevens  Institute  of  Technology,  delivered  a  lec- 
ture on  "Electrolysis  from  Stray  Electric  Currents"  before 
the  American  Water  Works  Association  at  Louisville.  Ky.. 
on   Tune  6. 

Mr.  Phillips  Thomas,  who  has  been  connected  with 
Princeton  University  as  a  J.  W.  Queen  scholar  in  physics, 
has  accepted  a  position  in  the  research  division  of  the 
Westinghouse  Electric  &  Manufacturing  Conipany,  East 
Pittsburgh,  Pa. 

Mr.  Marius  Latour,  inventor  of  the  alternating-current 
cominutating  motor  with  which  his  name  is  associated,  is 
the  author  of  a  book  entitled  "Premiers  Principes  d'une 
Theorie  Generale  des  Emotions,"  which  is  being  translated 
into  English  by  Mr.  C.  O.  Mailloux. 

Mr.  Louis  A.  Ferguson,  of  Chicago,  vice-president  of  the 
Commonwealth  Edison  Company,  who  has  endured  a  pain- 
ful illness  as  the  result  of  a  large  carbuncle,  is  making  an 
excellent  recovery,  although  it  will  be  several  weeks,  prob- 
ably, before  he  will  be  able  to  resume  his  olifice  duties. 

Mr.  Edward  B.  PoUister,  formerly  manager  of  the  Rob- 
inson (111.)  Water,  Light  &  Heat  Company,  a  property  re- 
cently sold  to  Messrs.  Henry  C.  Starr,  of  Chicago,  and 
J.  P.  Goodrich,  of  Indianapolis,  has  accepted  a  position 
with  the  Busch-Sulzer  Brothers-Diesel  Engine  Company,  of 
St.  Louis,  Mo. 

Mr.  L.  G.  White  has  resigned  as  general  superintendent 
of  the  Columbus  Railway  &  Light  Company,  Columbus, 
Ohio,  in  order  to  accept  a  position  with  the  Public  Service 
Commission  of  Ohio.  Mr.  White  has  been  connected  with 
the  electric  lighting  and  railway  interests  in  the  city  of 
Columbus,  Ohio,  for  the  past  twenty  years. 

Mr.  Clifford  S.  MacCalla,  general  manager  of  the  Wash- 
ington Water  Power  Company,  Spokane,  Wash.,  who  has 
recently  been  seriously  ill,  is  now  convalescing  rapidly. 
His  physicians  advised  a  rest  until  fall,  and  Mr.  MacCalla 
and  his  family  left  Vancouver,  June  12,  on  the  steamer 
Makura  for  a  trip  to  Sydney,  Australia. 

Mr.  C.  D.  Warner,  formerly  assistant  chief  engineer  of 
the  Moore  Light  Company,  has  recently  become  associated 
with  the  Marconi  Wireless  Telegraph  Company  of  Amer- 
ica, with  headquarters  in  New  York.  Mr.  Warner  is  giv- 
ing considerable  attention  to  the  design  and  equipment  of 
the  three  stations  which  the  company  is  installing  for  the 
United  Fruit  Company. 

Mr.  E.  C.  Ferguson  addressed  the  Electric  Club  of  Chi- 
cago on  June  6  on  "The  Co-ordinating  of  the  Interests  of  a 
Big  Cit)."  Mr.  Ferguson  is  a  lawyer  and  chairman  of  the 
Chicago  Association  of  Commerce  committee  on  relations 
with  the  societies  and  clubs  in  Illinois  outside  of  Chicago. 
His  relations  with  local  electrical  interests  were  somewhat 
intimate  in  previous  years,  and  he  was  a  charter  member 
of  the  Chicago  Electric  Club,  which  flourished  twenty  years 
ago,  but  ceased  to  exist  after  the  World's  Fair  of  1893. 


Frof.  Frank  W.  Springer,  ol  the  (lei)artmeiit  of  electrical 
engineering  of  the  University  of  Minnesota,  is  the  author 
of  a  scries  of  articles  in  the  Minnesota  Alumni  Weekly  en- 
titled "Phases  of  Life  and  ICdniation  in  America,  l-rance 
and  Germany,  and  the  S|)herii  al-VVant  System  of  Teacli- 
iiiK  '  Prof.  .Springer  sjient  his  sabbatical  year,  beginning; 
June  11,  lOK),  in  studying  the  nielhoiU  of  instruction  in 
I'Vance  and   (ieriiiany. 

Mr.  William  A.  Scott  has  become  associated  with  the 
Crocker-Wheeler  (Company  as  resident  salesman  in  Spring- 
lield,  Mass.  Mr.  .Scott  entered  the  testing  department  of 
the  General  Electric  ( Ompany,  .Schenectady,  in  i8'jo.  He 
later  accepted  a  position  with  the  Ward- Leonard  Electric 
Conipany,  and  wa"^  sulisequently  for  five  years  in  the  test- 
ing and  sales  departments  of  the  Stanley  Electric  &  Manu- 
facturing Company.  In  1906  he  entered  the  emi)loy  of  the 
Edison  Electric  Illuminating  Conipany  of  Boston,  and  later 
was  associated  with  the  Boston  office  of  the  Westinghouse 
Electric  &  Manufacturing  Company. 

Mr.  Charles  E.  Lord  has  resigned  his  position  as  patent 
attorney  for  the  Bullock  Electric  Manufacturing  Coniijany 
and  the  Allis-Chalmers  Company,  with  which  he  has  been 
associated  for  the  past  eight  years,  to  become  patent  attor- 
ney in  charge  of  all  the  patent  work  of  the  International 
Harvester  Company,  with  headquarters  in  the  Harvest 
Building,  Chicago.  Mr.  Lord,  who  is  a  graduate  from  the 
electric  engineering  course  at  the  Massachusetts  Institute 
of  Technology,  has  had  granted  to  him  or  has  pending 
about  forty  patents  relating  mainly  to  electrical  inventions. 
He  has  acted  as  associate  editor  of  several  textbooks  on  en- 
gineering subjects.  He  was  for  several  years  examiner  in 
the  United  States  Patent  Ofifice.  He  studied  law  and  was 
admitted  to  tlie  bar  in  Ohio.  Subsequently  he  became  a 
member  of  the  bar  of  the  Supreme  Court  of  the  United 
States.  He  was  employed  for  a  time  in  the  patent  depart- 
ment of  the  General  Electric  Company.  Mr.  Lord  is  a 
member  of  the  American  Institute  of  Electrical  Engineers, 
of  the  American  Society  of  Mechanical  Engineers  and  of 
the  American  Electrochemical  Society. 

Mr.  Harry  B.  Ivers,  general  manager  and  purchasing 
agent  of  the  Lewiston,  Augusta  &  Waterville  Street  Rail- 
way, of  Lewiston,  Me.,  has  been  appointed  general  mana- 
ger of  the  Cumberland  County  Power  &  Light  Companj', 
of  Portland,  Me.,  in  which  capacities  he  will  divide  his  time 
between  these  cities.  Mr.  Ivers'  connection  with  public 
service  companies  dates  from  1893,  when  he  became  as- 
sociated with  the  Hyde  Park  (Mass.)  Electric  Light  Com- 
pany. He  was  connected  with  that  company  for  several 
years,  during  which  the  formation  and  construction  of  the 
Norfolk  Street  Railway,  the  West  Roxbury  &  Rosindale 
Street  Railway  and  the  Norfolk  Central  Railway  were 
effected.  All  of  these  companies  were  later  acquired  by 
the  Massachusetts  Electric  Companies,  Mr.  Ivers  assisting 
in  consolidating  the  accounts  and  in  operating  the  lines. 
He  was  connected  for  nine  years  with  the  Old  Colony  Street 
Railway  Company.  After  this  he  was  successively  treas- 
urer and  manager  of  the  Westerly  (R.  I.)  Railway  &  Light- 
ing Company  and  the  Bangor  (Maine)  Railway  &  Electric 
Company,  and  treasurer  of  the  Bar  Harbor  (Maine)  & 
Union  River  Power  Company.  Subsequently  he  was  ap- 
pointed general  manager  of  the  Lewiston.  Augusta  &  Wa- 
terville Street  Railway,  Maine. 


Obituary 


Mr.  William  R.  Beal,  president  of  the  Central  Hud?on 
Gas  &  Electric  Company,  Poughkeepsie,  N.  Y.,  died  on 
June  5  at  his  home  in  Newburgh,  N.  Y.  Mr.  Beal  was  active 
in  the  welfare  work  in  his  community.  He  built  a  Young 
Men's  Christian  Association  building  in  the  Bronx,  New 
York  City,  which  section  he  helped  to  develop,  and  last 
year  he  gave  a  twenty-thousand-dollar  site  to  the  New- 
burgh Young  Men's  Christian  Association.  He  was  for 
years  the  president  of  the  American  Gas  Association,  served 
as  trustee  of  Rutgers  College,  and  was  once  chairman  of 
the  Board  of  School  Trustees  of  New  York.  Mr.  Beal  was 
seventy-four  years  old.  He  leaves  a  widow,  four  sons  and 
two  daughters. 


Junk  15,  iyi2. 
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Construction 


ATIIKNS,  ALA. — At  an  election  lit-kl  June  7  the  proposition  to  issue 
$12,000  in  bonds  for  machinery  for  light  and  water  plant  was  carried. 

I5ESSEMER,  ALA.— The  Birmingham  Ry.,  Lt.  &  Pwr.  Co.  is  planning 
to  extend  its  lighting  system  to  Lipscomb,  2  miles  distant.  The  installa- 
tion of  a  street-lighting  system  is  also  under  consideration  by  the  citizens 
of   Lipscomb. 

MOBILE,  AL.\. — The  stockholders  of  the  Mobile  West  Shore  Trac. 
Co.  have  authorized  a  $2,000,000  bond  issue  for  the  construction  of  its 
proposed  electric  railway,  which  will  extend  along  the  western  shore  of 
Mobile  Bay,  touching  the  coast  resorts  of  Mobile  County  and  extending 
along  the  Mississippi  Sound  as  far  as  Pascagoula,  Miss.  The  company 
will  furnish  electricity  for  lighting.  Hurisco  Austell,  Mobile,  is  presi- 
dent; Robert  K.  Warren,  S3  St.  Michael  Street,  Mobile,  vice-president 
and   general   manager. 

LITTLE  ROCK,  ARK.— The  City  Council  has  granted  the  Arkansas 
Cold  Storage  Co.  a  franchise  to  construct  and  operate  an  electric  light 
and  power  plant   for  a  term  of  30  years. 

.\L.\MEDA,  CAl..^ — Plans  are  being  prepared  by  Joseph  B.  Kahn, 
superintendent  of  the  municipal  electrical  department,  for  the  erection 
of  a  new  power  house  on  the  estuary  near  the  north  end  of  Grand 
Street,  at  a  cost  of  about  $25,000.  The  equipment  will  include  the  in- 
stallation of  a  new  650-hp  engine  and  a  1200-kw  steam  turbine  generator, 
which  will  double  the  present  output  of  the  plant,  at  a  cost  of  $110,000. 
This  estimate  covers  the  cost  of  the  new  unit,  together  with  auxiliaries, 
boilers,  heaters,  pumps,  foundations,  etc.  The  machinery  of  the 
present  plant  will  be  installed  in  the  new  building.  Improvements  will 
be  made  to  the  distributing  system.  Bonds  to  the  amount  of  $150,000 
were  recently  authorized  for  this  work. 

ALTADENA,  CAL. — The  Board  of  Supervisors  has  granted  the  Pacific 
El.  Ry.  Co.  a  franchise  to  construct  an  electric  railway  on  Mendocino 
Street,  between  Lake  Avenue  and   Allen   Avenue. 

BLOOMINGTON,  CAL.— The  Crescent  City  Ry.  Co.  is  planning  to  ex- 
tend its  railway  from  Bloomington  to  Rialto,  a  distance  of  about  8  miles. 

FRESNO,  CAL. — The  San  Joaquin  Lt.  &  Pwr.  Co.  is  extending  its 
transmission  lines  into  the  country  districts  in  Merced  and  Madera  Coun- 
ties  to   supply   electricity   for   pumping   water   for   irrigaton    purposes. 

GLENDALE,  CAL.— The  Glendale  &  Verdugo  Mountain  Ry.  Co.  will 
soon  begin  work  on  the  construction  of  an  electric  railway,  2  miles  long, 
to  connect  Glendale  and  Los  Angeles  with  the  summit  of  Verdugo 
Mountain.     Lewis  T.   Ginger,   Glendale,  is  president. 

GRASS  VALLEY,  CAL.— The  Rio  Antigua  Mining  Co.,  Los  Angeles, 
has  taken  over  the  entire  South  Fork  properties  at  Forest  City.  An 
electric  plant  will  be  installed  to  supply  electricity  for  lamps  and  motors 
for  the  company,  which  has  been  oiierating  properties  for  the  past  seven 
years. 

LOMPOC,  CAL.— The  Lompoc  Lt.  &  Pwr.  Co.  has  applied  to  the 
State  Railroad   Commission   for   permission  to  issue   $75,000  in   bonds. 

LOS  ANGELES,  CAL.— The  Pacific  Lt.  &'Pwr.  Co.  is  planning  to  fur- 
nish electrical  service  to  residents  of   North   Highland    Park. 

OAKLAND,  CAL. — The  City  Council  has  awarded  the  contract  for 
lighting  the  streets  of  the  city  and  public  buildings  to  the  Pacific  Gas  & 
El.  Co.  for  one  year,  which  will  involve  an  expenditure  of  about  $140,000. 

ORANGE,  CAL.— The  Pacific  Tel.  &  Teleg.  Co.  has  been  granted  a 
45-year  franchise  to  erect  and  operate  telephone  lines  over  the  pul)lic 
highways   in   Orange. 

PALO  ALTO,  CAL. — At  an  election  held  recently  the  citizens  voted 
to  issue  $20,000  in  bonds  for  a  municipal  electric-light  plant  and  $12,500 
for   machinery. 

PASADENA,  C.\L.— The  Pacific  El.  Ry.  Co.  has  applied  to  the  City 
Council  for  a  30-year  franchise  to  construct  and  operate  an  electric  rail- 
way  on    Lincoln    Avenue. 

PORTERVILLE,  CAL.— The  Mount  Whitney  Lt.  &  EL.  Co.,  Visalia, 
has  applied  for  a  franchise  to  supply  electricity  for  lamps  and  motors  here. 

RIALTO,  CAL.— The  citizens  of  Rialto  have  voted  to  raise  $25,000  to 
secure  the  Pacific  Electric  railway  right-of-way  for  an  electric  railway 
between   San   Bernardino  and   Ontario,   a   distance   of  about   20   miles. 

SAN  BERNARDINO,  CAL.— The  Pacific  El.  Ry.  Co.  has  been  granted 
permission  by  the  City  Council  to  double-track  its  line  on  Rialto  Avenue. 

SAN  DIEGO,  CAL.— The  San  Diego,  Riverside  &  Los  Angeles  Ry.  Co. 
will  soon  begin  work  on  the  construction  of  a  new  electric  railway  to 
connect  San  Diego  and  Los  Angeles.     G.  W.  Pursell  is  engineer. 

SAN  FRANCISCO,  CAL.— The  Pacific  Gas  &  El.  Co.  has  applied  to  the 
State  Railroad  Commission  for  permission  to  construct  a  transmission  line 
from  its  proposed  power  plant  on  the  Bear  River  in  Placer  County,  across 
the  Sacramento  Valley,  to  a  point  on  Carquinez  Straits,  opposite  the 
town   of   Crockett. 

SAN  FRANCISCO,  CAL.— The  Board  of  Public  Works  has  awarded 
the  contract  for  supplying  electrical  energy  for  operating  the  Geary  Street 
railway  to  the  Pacific  Gas  &  El.  Co.  at  1  cent  per  kw-hr.  for  direct  cur- 
rent. The  money  that  was  to  have  been  spent  for  power  house  and  sub- 
station will  be  expended  for  extensions  to  the  line. 

SAN    FRANCISCO,    C.\L.— The    Board    of    Harbor    Commissioners    has 


directed  Secretary  Merle  to  notify  the  Pacific  tJas  &  Kl.  Co.,  the  Pacific 
Tel.  &  Teleg.  Co.  and  all  electric  light  and  telephone  companies  to  re- 
move all  poles  and  overhead  wires  on  East  Street  from  the  Ferry  Build- 
ing north  to  Lombard  Street.  .Ml  wires  must  be  placed  in  underground 
conduits   before   Jan.    1,    1913. 

SAN  LUIS  OBISPO,  CAL.-  Sealed  bids  will  be  received  by  the  Board 
of  Supervisors  until  July  2  for  the  sale  of  a  franchise  applied  for  in  the 
county  of  San  Luis  Obispo  to  construct  and  operate  electric  transmission 
lines  over  certain   highways  in   the  county  for  a  period  of  50  years. 

VALLEJO,  CAL. — The  County  Supervisors  have  sold  a  franchise 
allowing  the  Great  Western  Pwr.  Co.  to  operate  in  Solano  County,  for 
which   the  company   paid  $185. 

WEED,  CAL. — The  California-Oregon  Pwr.  Co.  is  contemplating  ex- 
tending its  transmission  lines  from  the  Albee  substation,  near  Weed,  to 
the  ranches  in  the  Edgewood  country  between  the  forks  of  the  Big 
Springs  and  the  Slough  Road,  near  the  Albie  ranch,  to  supply  electricity 
for  lamps  and  motors.  The  company,  it  is  said,  is  negotiating  for  the 
electric  plant  in  Edgewood,  owned  by  R.  E.  Cavanaugh.  C.  E.  Norman 
is   local   manager. 

WILLOWS,  CAL. — Right-of-way  is  being  secured  by  the  Sacramento 
\'alley  West  Side  El.  Ry.  Co.  for  its  proposed  electric  railway  to  con- 
nect Red  Bluff,  Sacramento  and  San  Francisco,  and  intervening  towns, 
a  distance  of  160  miles.  Work  will  soon  begin  on  construction  of  the 
road.  Charles  L.  Donohue,  Willows,  is  president,  and  Melville  Dozier, 
Jr.,    Sacramento,   chief   engineer. 

WATERBURY,  CONN.— The  Board  of  Aldermen  has  authorized  the 
Mayor  to  enter  into  a  10-year  contract  with  the  United  El.  Lt.  &  Wtr. 
Co.  for  24  colonial  standard  five-lamp  electroliers,  to  be  erected  on  the 
Green,  at  $58  each  per  year,  and  eight  standard  lamps  and  five  one-lamp 
electroliers  in   Stanley  Park  and  Union  Square,  at  $32  each  per  year. 

WASHINGTON,  D.  C— An  American  forwarding  firm  states  that 
one  of  its  correspondents  has  written  that  it  is  interested  in  electrical 
moving  signs.  For  further  information  address  No.  8914,  Bureau  of 
Manufactures,    Department   of   Commerce   and   Labor,   Washington,   D.    C. 

WASHINGTON,  D.  C. — An  American  consul  in  a  Latin- American 
country  has  forwarded  a  report  on  a  proposed  concession  for  new  elec- 
tric car  lines  in  his  district.  For  further  information  address  No.  8920, 
Bureau  of  Manufactures,  Department  of  Commerce  and  Labor,  Wash- 
ington,  D.   C. 

WASHINGTON,  D.  C— The  American  consul  at  Montevideo,  Uru- 
guay, reports  that  tenders  will  be  received  until  July  13  for  furnishing 
and  erecting  24  electric  transporters.  For  further  information  address 
No.  892",  Bureau  of  Manufactures,  Department  of  Commerce  and  Labor, 
Washington,    D.    C. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington,  D.  C,  until  July  9  for 
conduit,  fittings,  etc.,  to  be  delivered  at  the  various  navy  yards,  as  fol- 
lows: Schedule  4646 — miscellaneous  steel  conduit,  brass  conduit,  steel 
and  iron  conduit  fittings,  brass  conduit  fittings.  Brooklyn,  N.  Y.,  Sched 
ule  4646 — 250  brass  goosenecks,  miscellaneous  insulator  hangers,  4500 
porcelain  clamp  insulators.  Application  for  proposals  should  designate 
the    schedule    desired   by    number.      T.    J.    Cowie    is    paymaster-general. 

HASTINGS,  FLA.— The  City  Council  has  granted  a  franchise  for  an 
electric-light  plant,  with  a  proviso  that  the  plant  can  be  purchased  by  the 
city  at  the  end  of  ten  years.  The  franchise  also  provides  for  a  contract 
for   street   lighting. 

ST.  PETERSBURG,  FLA.— The  St.  Petersburg  Ry.  &  Lt.  Co.  will 
soon  begin  work  on  its  proposed  extension  on  Central  Avenue  out 
toward  Boca  Ceiga  Bay. 

CARTERSVILLE,  G.\.— The  city  has  voted  to  issue  $50,000  in  bonds 
for   extensions  and  improvements  to   the   municipal   electric-light   plant. 

DALTON,  GA.— The  Eastern  Tennessee  Pwr.  Co.,  Parksville,  Tenn., 
has  applied  to  the  City  Council  for  a  franchise  to  supply  electricity  in 
Dalton. 

MACON,  GA.— The  City  Council  has  granted  the  Georgia  Pub.  Ser. 
Corpn.    a   franchise   to   supply   electricity   for   lamps  and   motors  in   Macon. 

PEARL  HARBOR,  HAWAII. — Bids  will  be  received  at  the  Bureau  of 
Yards  and  Docks,  Navy  Department,  Washington,  D.  C,  until  July  6 
for  four  electric  and  18  hand-operated  traveling  cranes  for  the  naval  sta- 
tion at  Pearl  Harbor,  Hawaii.  Plans  and  specifications  may  be  obtained 
on  application  to  the  above  bureau  or  to  the  commandant  of  the  naval 
station  named.     H.   R.   Stanford   is  chief  of  bureau. 

ALEDO,  ILL. — The  local  electric-light  plant  is  reported  to  have  been 
purchased  by  Charles  A.  Munroe,  vice-president  of  the  Public  Service 
Company  of  Northern  Illinois. 

.\LTON.  ILL— The  City  Council  has  granted  the  Piasa  Pwr.  &  Lt. 
Co.  a  30-year  franchise  to  construct  and  operate  an  electric-light  plant  in 
Alton  and  has  also  awarded  the  company  a  contract  for  lighting  the  city 
for  a  period  of  20  years. 

BRADFORD,  ILL.— The  properly  of  the  Bradford  El.  Lt.  Co.,  has 
l>een  purchased  by  E.  B.  Hillman,  of  Quincy.  Electricity  for  operating 
the  local  system  will  be  transmitted  from  Wyoming,  where  Mr.  Hillman 
has   recently  secured   a   30-year   franchise. 

CANTON,  ILL.— The  Illinois  Central  El.  Ry.  Co.  will  soon  begin 
work  on  the  construction  of  the  extension  of  its  electric  railway  from 
St.    David  to  Lewiston. 
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(UK  .\(;().  ILL.-  The  ClniiiKo  \\.-.hI.iii  Klrvalr.l  K.  H.  Co..  of  (In 
cago,  liun  changeil  its  name  to  llic  Aiiglo-Ainericun  Lt.  &   I'wr.  Co. 

CllU.\i;<),  ILL. — The  CliiniBo  &  .Siiliiirban  True.  Co.  is  pliinniiiR  to 
build  an  electric  belt  line  to  connect  Kvanston,  Kluin  and  Oak  I'orist 
Infirmary  and  to  extend  ca.Htwar<l  to  a  point  near  Hammond,  Ind.  The 
company  expects  to  operate  9J  miles  out  of  Chicago.  W.  J.  C.  Kenyon 
is   president    and   James  O.    Small    secretary. 

nONNKLSON.  ILL.— W.  .\.  Illack,  president  of  the  VillaRc  Hoard, 
anil  other  ofKcials  have  submitted  a  proposition  to  the  llillsboro  Kl.  Lt. 
&  I'wr.  C'o..  llillsboro,  asking  it  to  erect  a  transmission  line  to  this  vil- 
lage to  supply  electricity  for  lighting  the  streets  of  the  village  and  for 
commercial   purposes. 

KUKKKA,  ILL. — The  City  Council  is  considering  among  other  plans 
for  a  water  supply  one  which  will  require  the  installation  of  an  electric 
motor  to  operate  pump  and  elect rical  connections,  involving  an  expendi- 
ture  of   about    $1,000. 

KKKEPORT,  ILL. — The  Illinois  Northern  Utilities  Co.  is  planning  to 
erect  a  transmission  line  along  the  Sterling,  Dixon  &  Kastern  Railroad 
from  Dixon  to  Sterling  and  from  there  to  Morrison,  Fulton.  Tanipico  and 
Eric.  The  company  will  also  supply  electricity  to  the  residences  along 
the   line. 

HARRISRURG,  ILL.— The  Southern  Illinois  Ry.  &  Pwr.  Co.  is  seek- 
ing a  franchise  to  operate  an  electric  railway  through  certain  streets  in 
this  city. 

TIOI*ED.-\Lli,  ILL. — At  an  election  held  recently  the  proposition  to 
issue  $3,200  in  bonds  to  install  an  electric-lighting  system  was  carried. 
The   service   will   be  supplied   by   the   Illinois  Trac.    System. 

MOKENA.  ILL.— The  Village  Board  has  granted  the  Public  Service 
Co.  of  Northern  Illinois  a  franchise  to  operate  in  Mokena.  A  contract 
has  also  been  awarded   for  street   lighting. 

MORTON,  ILL.— The  Morton  Lt.,  lit.  &  Wtr.  Co.  has  been  awarded 
the  contract   for   street-lighting  for  a   period   of   three   years. 

QDINCY,  ILL. — The  City  Council  has  adopted  an  ordinance  requir- 
ing all  overhead  wires  in  the  central  part  of  the  city  to  be  placed  under- 
ground before  June,   1913. 

SPRINGFIELD,  ILL. — The  Business  Men's  Association  of  Monroe 
Street  is  contemplating  the  installation  of  an  ornamental  street-lighting 
system.      R.    W.    Haas    is    chairman    of    the    lighting  committee. 

EVANS\'ILLE,  IND. — Preparations  are  being  made  by  A.  C.  Stone 
and  others  for  the  construction  of  an  electric  railway  from  Evansville 
to    Indianapolis. 

EVANSVILLE,  IND. — Arrangements  are  being  made  by  the  Evans- 
ville, Chrisney  &  Eastern  Ry.  Co.  to  award  contracts  for  the  construc- 
tion of  the  section   from   Booneville  to  Chrisney,  via  Evansville. 

BURLINGTON,  I.\. — Extensive  improvements  are  contemplated  by  the 
Peop'e's  Gas  &  El.  Co.,  which  will  involve  an  expenditure  of  about 
$200,000  and  include  extensions  to  the  street-car  lines,  double-tracking 
and   other  improvements.      C.   H.   Welsh   is  general   manager. 

CLEAR  LAKE,  lA.— The  Clear  Lake  Independent  Tel.  Co.  has  pur- 
chased the  Oakwood  and  Bayside  telephone  line  and  will  erect  an  ex- 
tension  to   Dodge's   Point. 

DES  MOINES,  lA. — Preparations  are  being  made  by  the  Des  Moines 
City  Ry.  Co.  foj  improvements  and  extension  to  its  system,  including 
several  extensions  to  its  lines,  double-tracking,  purchase  of  new  cars, 
etc.,  to  cost  about  $257,795.  J.  R.  Harrigan  is  vice-president  and  general 
manager. 

DOWS,  lA. — The  Segar  Engine  Works,  which  were  recently  granted  a 
franchise  to  construct  and  operate  an  electric-light  plant  here,  will  ex- 
pend from  $10,000  to  $12,000  on  the  plant.  A  movement  has  been  started 
to  install  an  ornamental  street-lighting  system  on  the  principal  business 
streets. 

DUBUQUE,  lA.— The  City  Council  has  granted  the  Union  El.  Co.  a 
25-year  franchise  for  an  extension  of  the  street-car  line  from  Rhomberg 
Avenue  on   Seventh   Street   into   Eagle   Park. 

GLIDDEN,  lA. — The  local  electric-light  plant  has  been  purchased  by 
Samuel  C.  Johnston,  of  Leon. 

LENOX,  lA.— The  Lenox  El.  Lt.  &  Pwr.  Co.  has  filed  amendments  to 
its  charter  changing  its  name  to  the  Lenox  El.  Co.  and  increasing  its 
capital  stock  to  $10,000. 

LEON,  lA. — A  movement  has  been  inaugurated  for  the  installation  of 
cluster  lamps  in  Leon. 

ONAWA,  lA. — Steps  have  been  taken  by  the  Commercial  Club  to 
secure  the  installation  of  a  new  street-lighting  system  in  the  business 
district. 

RICEVILLE,  lA. — The  capital  stock  of  the  Farmers'  Tel.  Co.  has  been 
increased  from  $9,000  to  $25,000.  The  company  proposes  to  take  over 
the    Riceville   exchange   and   connecting   lines   of   the    LeRoy   company. 

SLOAN,  lA. — George  C.  O'Donaghey,  representative  of  the  Alamo 
Engine  &  Supply  Co.,  Omaha,  Neb.,  has  submitted  a  proposition  to  the 
City  Council  relative  to  the  installation  of  an  electric-light  plant  and 
water-works  system. 

WHAT  CHEER,  lA.— The  property  of  the  What  Cheer  El.  Lt.  Co.  has 
been  purchased  by  F.  A.  Heilman.  The  new  owner  will  make  improve- 
ments to   the   plant,   including  the   installation   of  new   machiner>'.     T.    W. 


Kicliardson     will    be     preHident    of     llir     new    coinpuny     and     Mi.     llcdiiian 
necrclary. 

AXTELL,  KAN. — At  a  special  election  lirld  June  3  the  propoiiition 
to  issue  $10,000  in  bonds  fur  the  instalUlion  of  an  electric  light  system 
was  carried.  It  it  proposed  to  purchase  electricity  to  operate  the 
system. 

LAWRENCE,  KAN. — A  pi-tilion  signed  by  the  biisim-ss  men  has  been 
presented  to  the  City  Councd  axking  for  the  installation  of  an  orna- 
menial    strect-lighling    system    in    the    business    district. 

NEWTON,  KAN. — The  city  commissioners  have  signed  a  contract  with 
the  Kansas  das  &  ICl.  Co.  for  the  installation  of  a  complete  street-lighting 
system.      The  contract   calls    for    18  arc   lamps  and    100   tungsten    lamps. 

TOPEKA,  KAN. — Improvements  will  be  made  to  the  municipal  dec- 
trie-light  plant,  at  a  cost  of  $3,500,  to  enable  the  plant  to  furnish  cur- 
itnt   for  the  new  ornamental  street-lighting  system  on   East   Fourth  Street. 

W.X.MEGO,  KAN. — The  City  Council  has  awarded  a  contract  to  the 
Wcstingliouse  El.  &  Mfg.  Co.  for  one  ISOkw,  three-phase,  60-cycIe,  2300- 
volt  generator  with  exciter  and  switchboard  panel  to  be  installed  in  the 
municipal  electric-light  plant.  This  installation  will  increase  the  out- 
put of  the  plant  to  240  kw.  D.  A.  Course  is  superintendent  of  the 
water   and   light   plant. 

BURKESVILLE,  KY. — The  installation  of  an  electric  linht  plant  is 
under  consideration  by  C.  R.  Payne.  The  plant  will  be  driven  by  an  oil 
engine. 

LOUISN'ILLE,  KY. — Negotiations  have  been  closed  whereby  H.  M. 
liyTcsby  &  Co.,  of  Chicago,  111.,  have  acquired  the  property  of  the  Ken- 
tucky  El.   Co.,   Louisville. 

LOUISVILLE,  KY.— The  Middle  West  Utilities  Co.,  recently  or- 
ganized, is  reported  to  have  taken  over  the  control  of  the  Louisville  & 
Northern  Ry.  &  Ltg.  Co.,  the  Louisville  &  Southern  Indiana  Trac.  Co., 
the  United  Gas  &  HI.  Co.  of  Southern  Indiana  and  the  New  Albany  Wtr. 
Co.,  of  New  Albany,  Ind.  It  is  proposed  to  make  extensive  extensions 
to  the  traction  lines  and  arrangements  are  being  made  for  a  through 
route  between  Louisvil'e  and  Cincinnati.  The  Middle  West  company  is 
capitalized  at .  $4,000,000.  Samuel  Insull,  Chicago,  111.,  and  associates  are 
interested  in   the  project. 

NEWPORT,  KY. — The  Board  of  City  Commissioners  has  adopted  a 
resolution  authorizing  Mayor  Helmbold  to  appoint  a  committee  to  in- 
vestigate various  lighting  plants  and   submit  a  report  to  the  board. 

FR.XNKLIN,  LA. — The  Council  is  contemplating  extending  the  mu- 
nicipal electric-light  system. 

GRETNA,  LA. — Leo  A.  Marrero  purchased  the  franchise  for  the  con- 
struction of  an  electric  railway  from  Gretna  to  Waggaman  for  $100.  The 
franchise  is  for  a  period  of  99  years. 

JENA,  LA. — A  franchise  has  been  granted  to  Harry  W.  Wright,  of 
Winnfield,  to  construct  and  operate  an  electric-light  plant  and  water- 
works system   in   Jena. 

BALTIMORE,  MD.— The  Consol.  Gas,  El.  Lt.  &  Pwr.  Co.,  has  leased 
the  properties  of  the  Mount  Washington  El.  Lt.  &  Pwr.  Co.,  Mount  Wash- 
ington, and  the  Ba  timore  County  Wtr.  &  El.  Co.  and  will  operate  same. 
Thomas  W.  Offutt  continues  as  president  and  general  manager  of  the 
IMount  Washington  company  and  in  addition  will  have  charge  of  the 
suburban  district  of  the  Consolidated  company. 

BRUNSWICK,  MD. — ^The  question  of  establishing  a  municipal  elec- 
tric-light plant  is  under  consideration.  An  appropriation  of  $20,000  has 
been   made   for   an   electric-light   system. 

CONOWINGO,  MD. — Arrangements  are  being  made  by  the  Susque- 
hanna Pwr.  Co.  for  the  construction  of  a  dam  across  the  Susquehanna 
River  in  connection  with  a  hydroelectric  development  and  electric 
transmission  system.  The  proposed  dam  will  be  located  about  10  miles 
below  the  large  dam  of  the  Pennsylvania  Wtr.  &  Pwr.  Co.  at  McCall's 
Ferry.      This    project    will    involve    an    expenditure    of    about    $10,000,000. 

FRIENDSVILLE,  MD.— The  Youghiogheny  Pwr.  Co.  of  Maryland, 
which  is  planning  to  build  a  hydroelectric  power  plant  and  dam  across 
the  Youghiogheny  River  at  Friendsville,  contemplates  extending  its 
transmission  lines  to  Pittsburgh.  The  cost  of  the  proposed  extension  is 
estimated   at   $4,000,000. 

FOXBORO,  MASS. — The  Foxboro  El.  Co.  has  been  granted  permission 
by  the  Gas  and  Electric  Light  Commissioners  to  issue  $145,000  in  capital 
stock,  of  which  the  proceeds  of  $93,800  are  to  be  paid  for  the  property 
and  franchise  of  the  United  El.  Lt.  Co.,  of  Franklin,  and  the  balance 
for   improvements  already  made  and  contemplated. 

SPRINGFIELD,  MASS.— Bids  are  being  asked  by  the  Municipal 
Building  Commission  for  lighting  fixtures  for  the  auditorium  tower  and 
terrace  of  the  new  municipal  group.  Designs  and  sketches  to  be  ready 
for  inspection  not  later  than  July  1,  1912.  For  further  information  apply 
to  the  clerk  of  works,  Pynchon  Street,  Springfield.  George  Dwight  Pratt 
is  chairman. 

WESTBORO,  MASS.— The  installation  of  a  new  light,  heat  and 
power  plant  at  the  Massachusetts  State  Hospital,  to  cost  approximately 
$50,000,   is   under  consideration. 

WESTFIELD,  MASS.— The  Amherst  Pwr.  Co.,  of  Turner's  Falls,  has 
submitted  a  proposition  to  the  municipal  light  commission  to  supply 
electricity  to  operate  the  municipal  electric  system.  The  proposition  in- 
volves abandoning  the  municipal  electric  generating  plant  and  purchasing'' 
electricity   from   the    power   company. 
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ADRIAN,  iMICH. — Steps  have  been  taken  to  organize  a  company  to 
acquire  franchises  and  operate  electric  light  plants  in  towns  in  Lenawee, 
Monroe  and  Washtenaw  Counties.  The  cotnpany  will  be  known  as  the 
Southern  Michigan  Utilities  Co. 

IIARTFOKl),  MI(  11. — -Anderson  lirothcrs,  owners  of  the  local  e'ec- 
tric-Iight  i)lant,  have  placed  a  contract  with  the  Westinghouse  El.  &  Mfg. 
Co.  for  new  machinery  for  its  plant.  Arrangements  are  being  made  to 
establish   a  day  service. 

OSCOn.V,  -MICH. — The  towns  of  Oscoda  and  Au  Sable  have  entered 
into  a  tentative  contract  with  the  Michigan  Pwr.  Co.  under  which  the 
company   is   to   supply   electricity   for  lamps  and   motors   in   these   places. 

PINCONNING,  MICH.— A  special  election  will  be  held  June  24  to 
submit  to  a  vote  the  proposition  to  grant  Christopher  H.  .Arnold  a  30- 
year    franchise   to    operate   an    electric-light    plant    here. 

HOPKINS,  MINN. — Plans  are  being  considered  for  establishing  an 
electric-light  .system  in  Hopkins.  The  service  will  be  supplied  by  the 
Minneapolis  General   El.  Co.,  Minneapolis. 

LONG  PRAIRIE,  MINN.— Bonds  to  the  amount  of  $9,000  have  been 
voted  for  improvements  to  the  municipal  electric-light  plant  and  water- 
works system.  Contract  for  engine  and  generator  has  been  awarded 
to  the  Electrical   Machine  Co. 

NORTH  ST.  PAUL,  MINN.— The  Village  Council  has  engaged  the 
Oscar  Claussen  Engineering  Co.  to  prepare  plans  for  the  installation  of  a 
new  power  plant.  The  present  municipal  plant  is  unable  to  meet  the 
demands   made   upon   it. 

SILVER  LAKE,  MINN.— The  McLcod  County  Tel.  Co.  is  planning  to 
install   a   new   tele|)hone  system   here. 

VERNDALK,  MINN. — Application  has  been  made  for  an  clecliic- 
light  franchise  in  Verndale  by  M.  D.  Stoner,  who  has  charge  of  the 
construction   work  of  the  Crow  Wing  dam   near   Pillager. 

JOPLIN,  MO. — The  City  Council  has  instructed  the  light  committee 
to  make  investigations  in  regard  to  removing  the  present  street  arc 
lamps    and    substituting   cluster    lamps. 

ST.  LOUIS,  MO. — The  erection  of  a  large  substation  at  Page  Boule- 
vard and  Wabash  tracks  i.s  under  consideration  by  the  Mississippi  River 
Pwr.  Distributing  Co.,  whicli  will  distribute  electricity  generated  at  the 
power  plant  of  the  Mississippi  River  Pwr.  Co.  on  the  Mississippi  River 
at  Keokuk,  la.  The  principal  buildings  to  be  erected  will  be  200  ft.  x  60 
ft.  and  140  ft.  x  60  ft.  C.  S.  Ruffner  is  manager  of  the  distributing 
company. 

GRE.\T  FALLS,  MONT. — Surveys  have  been  completed  for  the  pro- 
posed transmission  line  from  Great  Falls  to  Havre.  The  line  will  supply 
electricity  in  Fort  Benton,  Big  Sandy,  Box  Elder  and  Havre,  and  also  to 
parties  residing  along  the  line  for  operating  pumps  for  irrigating  purposes. 
CUT  BANK,  MONT. — The  proposition  to  grant  an  electric-light  fran- 
chise to  W.  O.  Scott  and  associates,  of  Coeur  d'Alene,  will  be  submitted 
to  a  vote  on  June  17.  If  the  franchise  is  granted,  a  dam  will  be  built 
across  the  Cutbank  River. 

HASTINGS,  NEB.— The  City  Council  has  refused  to  grant  the  Hast- 
ings Ht.  &  Pwr.  Co.  a  franchise  to  supply  direct  current  and  steam  heat. 
As  a  substitute  the  Council  has  agreed  to  take  up  the  question  of  the 
city  furnishing  electricity  for  manufacturing  purposes  and  the  erection 
of  a  substation  in  the  business  district  to  furnish  direct-current  service, 
using  the  exhaust  steam  for  heating  the  business  blocks.  C.  J.  Miles  is 
Mayor. 

GARDNERVILLE,  NEV.— Plans  are  being  considered  by  F.  W.  Sar- 
man,  of  the  Douglas  Flour  Mill,  for  removing  the  flour  mill  from  the 
Sarman  ranch  .to  Gardnerville.  It  is  proposed  to  utilize  the  present 
water  power  on  the  Carson  River  to  generate  electricity,  which  will  be 
transmitted  to  Gardnerville,  a  distance  of  6  miles,  to  operate  the  mill, 
also    for   other   industries  and   lighting  the   town. 

FORT  MOTT,  N.  J. — Bids  will  be  received  by  the  quartermaster. 
Fort  Salem,  N.  J.,  until  June  IS  for  furnishing  and  installing  electric- 
light  fixtures  at  this  post. 

OCEAN  GROVE,  N.  J. — Plans  arc  being  prepared  for  the  installation 
of  a  new  lighting  system  on  the  boardwalk  and  on  streets  leading  to  the 
walk.  It  is  proposed  to  use  the  inverted  arc  lamps  mounted  on  orna- 
mental  iron   posts. 

PATERSON,  N.  J. — Plans  are  being  considered  for  installing  a  new 
street-lighting  system  on  Market  Street.  It  is  proposed  to  erect  orna- 
mental standards  carrying  five  tungsten  lamp  clusters.  The  cost  of  the 
system  is  estimated  at  $18,000. 

LAS  CRUCES,  N.  M. — Plans  are  being  considered  for  the  installation 
of  an  electric  power  plant  at  the  State  Agricultural  College  for  the  pur- 
pose of  supplying  electricity  to  operate  the  irrigation  pumps  upon  the 
farm  of  the  institution. 

BINGHAMTON,  N.  Y. — In  a  special  message  to  the  Council  Mayor 
Irving  recommended  the  extension  of  the  boulevard  lighting  system  in 
a  modified  form  to  other  streets  of  the  city. 

BROOKLYN,  N.  Y. — An  appropriation  amounting  to  $13,500  has  been 
made   for  additional  street  lighting   in   Brooklyn   and  Queens. 

BROOKLYN,  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder,  super- 
intendent of  school  buildings.  Department  of  Education,  Park  Avenue 
and  Fifty-ninth  Street,  New  York,  until  June  24,  for  installing  electric 
ash  hoists  in  Public  School  64,  Belmont  and  Atkins  Avenues  and  Berri- 


man  Street,  and  Public  School  75,  Evergreen  Avenue  and  Grove  Street, 
borough  of  Brooklyn;  also  for  installing  electric  freight  elevator  in  the 
Manual  Training  High  School,  Seventh  Avenue,  between  Fourth  and 
Fifth  Streets,  borough  of  Brooklyn.  Blank  forms,  plans  and  specifica- 
tions may  be  obtained  at  the  above  office  and  also  at  the  branch  office, 
131  Livingston  Street,  borough  of  Brooklyn. 

CALDWELL,  N.  Y. — The  Public  Service  Commission  has  granted 
Charles  S.  Wood  permission  to  construct  an  electrical  distributing  sys- 
tem a  distance  of  4  miles  along  the  lake  road  of  Lake  George  in  the  town 
of  Caldwell.  Electricity  for  operating  the  system  will  be  purchased 
from  the  Adirondack  El.  Pwr.  Corpn.     Caldwell  has  not  a  post  office. 

CORNING,  N.  Y.-^The  officials  of  the  Corning  &  Painted  Post  St.  Ry. 
Co.  have  agreed  to  extend  their  railway  to  the  North  Corning  yards, 
provided  a  lease  of  Sebring  Park  can  be  secured  for  a  term  of  years 
long  enough  to  warrant  building  an  amusement  park.  The  railway  com- 
pany will  erect  a  high-tension  transmission  line  from  Brown's  Crossing  to 
the  western  end  of  Market  Street. 

KENMORE,  N.  Y.— The  Village  Council  has  granted  the  Buffalo  Gen- 
eral El.  Co.  a  franchise  to  supply  electricity  for  lamps  and  motors  here. 
Work  will  begin  on  the  erection  of  the  system  as  soon  as  the  company 
secures  authority  from  the  Public  Service  Commission  to  make  the  ex- 
tension. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  Patrick  A.  Whitney, 
commissioner  of  correction.  Department  of  Correction,  148  East  Twentieth 
Street,  New  York,  until  June  18  for  furnishing  materials  and  installing 
engines,  generators,  switchboard,  conduits,  wiring,  altering  the  present 
two-wire  generators  to  three-wire,  including  all  appliances,  apparatus, 
instruments,  etc.  Blank  forms  and  fuither  information  may  be  ob- 
tained and  plans  and  drawings  seen  at  the  above  office. 

RO.MF,  N.  Y. — The  Board  of  Public  Works  is  considering  the  matter 
of  installing  an  ornamental  street-lighting  system  in  the  business  district. 

WATERTOWN,  N.  Y.— The  Watertown  Lt.  &  Pwr.  Co.  is  planning 
to  place  its   wires  underground   in  the  business  portion   of  the   city. 

SHELBY,  N.  C. — Ladshaw  &  Ladshaw,  engineers,  Spartanburg,  S.  C, 
it  is  reported,  are  interested  in  a  project  to  construct  a  hydroelectric 
power  plant  at  Suttlemyre,  near  Shelby. 

BUFFALO,  N.  D. — The  installation  of  an  electric-light  plant  in  Buf- 
falo is  under  consideration. 

CARRINGTON,  N.  D.— The  local  telephone  system  will  be  entirely 
rebuilt   this  summer. 

JAMESTOWN,  N.  D. — The  contract  for  installing  street-lighting  sys- 
tem has  been  awarded  to  Crambs  &  Peet,  Bismark,  N.  D.,  at  $11,337. 

ASHTABULA,  OHIO.— Plans  are  being  prepared  by  L.  A.  Amsden, 
city  engineer,  for  extensions  to  the  municipal  electric-light  plant.  M.  H. 
Turner  is  director  of  public  service. 

CINCINN.ATI.  OHIO.— The  Cincinnati  &  Suburban  Bell.  Tel.  Co.  has 
engaged  Harry  Hake,  architect,  to  prepare  plans  for  the  erection  of  a 
new  building,  to  be  located  at  Fourth  Avenue  and  Hammond  Street. 
The  Public  Service  Commission  recently  granted  the  company  permis- 
sion to  issue  $580,000  in  capital  stock  for  the  purpose  of  erecting  the 
l)tiilding  and  installing  a   new  switchboard. 

CLEVELAND,  OHIO. — Plans  are  being  prepared  by  the  Kinney  & 
Levan  Co.,  manufacturer  of  crockery,  for  the  construction  of  a  new 
Ijuilding,  100  ft.  x  460  ft.  .A  power  and  heating  plant  and  complete  elec- 
tric-lighting system   will   be   installed.      Walker   &  Weeks  are  engineers. 

EAST  LIVERPOOL,  OHIO.— The  Council  has  instructed  the  city 
solicitor  to  prepare  a  resolution  authorizing  a  special  election  to  vote  on 
the    proposition    to   establish   a   municipal   electric-light   plant. 

FOSTORIA,  OHIO.— The  City  Council  has  granted  E.  O.  Cross, 
representative  of  the  American  Gas  &  El.  Co.,  a  3S-year  lighting  and 
power  franchise.  The  company  has  an  option  on  the  plant  of  the 
Standard  Lt.  &  Pwr.  Co.  and  will  take  over  the  street-lighting  contract 
and  furnish  the  service  at  $60  per  lamp  per  year,  instead  of  $69.25, 
which    the   city   is   now   paying. 

S.ANDUSKV,  OHIO. — At  an  election  held  May  31  the  proposition 
to  issue  $160,000  in  bonds  for  the  installation  of  a  municipal  electric- 
light   plant   was   defeated. 

WELLSVILLE,  OHIO. — A  committee  has  been  appointed  to  make  in- 
vestigation as  to  the  cost  of  the  installation  of  a  municipal  electric-light 
plant  and  the  probable  cost  of  operation  per  lamp  as  compared  with  the 
cost  of  the  present  service  furnished  by  the  Tri-State  Ry.  &  Lt.  Co., 
East  Liverpool. 

ASTORIA,  ORE. — Surveys  are  now  being  made  and  work  will  soon 
begin  on  the  construction  of  the  proposed  electric  railway  from  Astoria 
to  Seaside,  a  distance  of  about  20  miles.  Mr.  Robinson,  -Astoria,  is  inter- 
ested in  the  project. 

EUGENE,  ORE. — Preparations  are  being  made  to  install  a  series  tungs- 
ten ornamental  street-lighting  system  on  the  principal  business  streets 
in  the  city  and  in  the  city  park  property. 

EUGENE,  ORE. — Plans  are  being  prepared  by  the  Oregon  Pwr.  Co. 
for  the  construction  of  a  hydroelectric  power  plant  at  Martin's  Rapids, 
near  here.  The  proposed  plant  will  cost  about  $1,000,000  and  will  de- 
velop  from   12,000  hp  to  14,000  hp. 
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I'OKTLANn.  OUK.— The  I'oi  ll.ui.l.  KuKmr  .S(  Kimlnu  Ky.  Co.  will 
soon  npply  for  a  franchise  to  extend  its  Willainrlte  N'allry  Hystnii  into 
PorHand. 

PANAMA.— Sealeil  propo.tnls  will  be  received  at  the  ofl'ice  of  llir  Rrii 
eral  piirclianing  officer,  Istliniian  Canal  Conimixiion,  WailiinKton,  I).  C, 
until  July  8,  for  auxiliary  electrical  e^uipnirnt  for  the  Cialuii  liydroileilrii- 
Htalion,  includiiiK  switcliboards,  ^wilrhinK  Kroup,  Iransfonuer-i,  I  altery, 
ail  conl|lr<•^sor  and  crane  equipment.  Blanks  and  uencral  information  re- 
laliiiR  to  tliiK  ciicnlar  (7151  may  lie  olitaineii  fmni  the  ahove  oflii-c  or  at 
the  office  of  the  assistant  piircliasinK  agents,  24  .Slate  Street,  New  York, 
N.  Y.;  6H  Whitney-Central  Building,  New  Orleans,  I.a.,  and  1086  North 
Point  Street.  San  I'rancisco,  Cal.  Major  F.  C.  Bokrs  is  Rcneral  piir- 
chasinK   officer. 

lIAURISIUIKi;.  P.\.  .\pplication  will  soon  he  ma.le  hy  David  S.  Wolf. 
.\llcn  A.  Beaver  and  Grant  K.  .Mlcman,  all  of  Shoemakcrsvillc,  for 
charters  for  the  Shoemakcrsvillc  Kl.  Co.,  which  proposes  to  supply  elec- 
tricity for  lamps,  heat  and  motors  in  Perry  Township;  the  Windsor 
Castle  Kl.  Co.,  to  supply  a  similar  service  in  Windsor  Township,  and  the 
Ilamburg   Kl.   Co.,   to  operate  in  Tilden  Township  and   West   Tlanihursi. 

LANC.VSTKU,  V.\. — The  Christian  Sul)ui-I)an  Kl.  Co.  has  given  notice 
of   an   issue   of   $100,000   in   bonds. 

LOCK  Il.WKN,  P.\. — Steps  have  been  taken  toward  the  installation  of 
an   ornamental   lighting   system   in   the   business   district. 

PITTSBl'IiGII,  PA. — The  merger  of  13  water-power  companies  to 
operate  on  the  Clarion  River  has  been  approved  by  the  State  Water 
Supply  Commission.  The  companies  were  consolidated  under  the  name 
of  the  Clarion  River  Pwr.  Co..  capitalized  at  $65,000.  The  incorporators 
are:  J.  P.  Fife,  J.  R.  Paul  and  H.  W.  Douglas.  The  office  of  the  com- 
pany is  located  in  Pittsburgh. 

PITTSHl'RC.lI,  P.\. — Scaled  propo-als  will  be  received  at  the  office  of 
the  supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
June  24  for  the  installation,  complete,  of  a  new  electric  e'evator  plant  in 
the  United  States  court  house  and  post  office  building,  Pittsburgh,  Pa.,  in 
accordance  with  drawings  and  specifications,  cojiies  of  which  may  be  ob- 
tained at  the  above  oflfice  or  at  the  office  of  the  custodian.  James  Knox 
Taylor  is  supervising  architect. 

ST.  CLAIR,  P.\. — Residents  of  St.  Clair  have  applied  to  the  Schuyl- 
kill County  Court  to  grant  an  injunction  to  prevent  improvements  to  tlie 
municipal   electric  plant.     It  is  proposed   to  install   new  engines. 

WASHINGTON,  PA.— The  Relief  El.  Lt.,  Ht.  &  Pwr.  Co.,  of  Wash- 
ington, has  applied  for  charters  to  operate  in  the  borough  of  Washington, 
Chartiers  Township,  Cecil  Township,  borough  of  Houston,  South  Stra- 
bane  Township,  North  Strabane  Township,  East  Washington,  Canton 
Township  and  the  borough  of  Canonsburg.  Charters  for  these  nine  dif- 
ferent corporations  acting  under  the  same  company  have  been  applied 
for  by  J.  M.  Ralston,  C.  M.  Brownlee  and  J.  L.  Cockins.  As  soon  as 
charters  are  awarded  work  will  be  started  on  the  construction  of  a 
large  power  plant  in  Washington  to  supply  electricity  for  the  places 
named. 

PROX'IDENCE,  R.  I.— The  Narragansett  El.  Ltg.  Co.  has  erected 
live-lamp  clusters  and  two  inverted  arc  lamps  on  ornamental  standards 
in    the   rear   of  the   Union    Station   for   demonstration    purposes. 

ANDERSON,  S.  C. — The  property  of  the  Anderson  Wtr.,  Lt.  &  Pwr. 
Co.,  including  the  water  and  light  system  in  this  city  and  the  Postman 
Shoals  power  plant  on  the  Geneva  River,  has  been  purchased  by  W.  S. 
Lee,  vice-president  and  general  manager  of  the  Southern  Pwr.  Co.;  C. 
Elmer  Smith,  president  of  the  S.  Morgan  Smith  Co.,  of  York,  Pa.,  and 
Elliott  G.  Stevenson,  of  Detroit,  Mich.,  and  Toronto,  Can.  It  is  stated 
that  negotiations  are  under  way  by  the  purchasers  of  the  above  prop- 
erty by  which  they  will  lease  the  plant  of  the  Savannah  River  Pwr.  Co., 
recently  purchased  by  the  Georgia  Ry.  &  Pwr.  Co.,  and  that,  in  addition 
to  operating  the  Gregg  Shoals  power  plant  on  the  Savannah  River, 
Cherokee  Shoals,  10  miles  below  Gregg  Shoals,  capable  of  developing 
10,000  hp,  will   probably  be  developed  at  an  early  date. 

ABERDEEN,  S.  D. — At  an  election  held  May  28  the  citizens  voted 
in  favor  of  the  amendment  of  the  franchise  of  the  Aberdeen  Lt.  &  Pwr. 
Co.  granting  the  company  permission  to  raise  its  rates  for  electricity 
for  lamps  and  motors.  Under  the  terms  of  the  amendment  the  com- 
pany agrees  to  construct  a  new  steam  power  plant,  to  cost  $125,000, 
work   on   which   will   begin   at    once. 

HIGHMORE,  S.  D. — Plans  are  being  considered  for  the  installation 
of    an    electric-light    plant    in    Highmore. 

\'.\LLEY  SPRINGS,  S.  D. — The  City  Council  is  making  inve-tiga 
tions  with  a  view  of  establishing  a  municipal  electric-light  plant  here. 

MOUNTAIN   CITY,   TENN. — W.   W.   Worley,   Vaughtsville,   is  contem- 
plating   installing    an    electric-light    plant    n    Mountain    City    this    summer. 
NASHVILLE,   TENN. — The   city   has   agreed  to    furnish   electricity   for 
lighting   the    State    Capitol    free   of   charge,    provided   the    Capitol    Commis- 
sion  will   renew  the   insulation   and   install   weatherproof  conduits. 

BRYAN,  TEX. — The  capital  stock  of  the  Bryan  Tel.  Co.  has  been  in- 
creased  from   $14,000   to  $28,000. 

COLEMAN,  TEX. — Steps  have  been  taken  by  the  City  Council  toward 
the   installation   of   an   electric   light    and    power    plant. 

DALLAS,  TEX. — Plans  are  being  considered  by  the  Texas  EI.  Co.  for 
the  construction  of  a  large  electric  generating  station  to  supply  elec- 
tricity for  the  interurban   railways  of  the  Trinity   Valley  Traction   Co. 


FORI  WOUril,  TK.X.— The  BnptiM  Seminary  St.  Ky.  Co.,  recently 
organi/eil  with  a  capital  stock  of  $26,000,  is  planniiiR  to  copKtruct  an 
interurban  electric  railway  from  Fort  Worlli  to  nuburliaii  points.  I,.  K. 
.Scarbrongh,  J.   K.   Wiiistnn  and  II.  C.   McCnrt  arc  incorporators. 

PfJST,  TEX. — The  Pimt  Pwr.  Co.,  recently  incorporated,  has  awarded 
all  contracts  for  its  pro|ioHcd  power  plant.  The  power  station  will  be  86 
It.  X  96  ft.,  of  reinforeedconerrtc  construction.  The  plant  will  have  an 
output  of   1000  hp.     II.   W.    I'airbanks  is  general  manager. 

SAN  ANTONIO,  TEX.— Dr.  F.  S.  Pearson,  of  New  York,  and  asso- 
ciates, who  are  interested  in  the  Medina  Valley  Irrigation  Co.,  which  is 
constructing  dams  across  the  Medina  River  and  building  an  irrigation 
system  to  cost  about  $8,000,000,  have  under  consideration  the  proposi- 
tion of  constructing  an  interurban  railway  between  San  Antonio  and  the 
site  of  the  main  dam  through  the  60,000-acre  tract  that  is  to  be  irrigated 
and   upon   which   four   new  towns  are  being  established. 

.MOUNT  PLEASANT,  UTAH.— The  city  administration  is  consider- 
ing the  question  of  taking  over  the  local  electric  plant,  owned  by  the 
Mount  Pleasant  Mill  &  Pwr.  Co.,  and  making  improvements  to  same. 
The  company  has  offered  to  enlarge  the  plant  provided  the  city  will  not 
urnut  franchises  to  competitors.  It  is  estimated  that  it  will  cost  from 
$.^5,000  to  $40,000  to  purchase  the  plant  and  equip  it  to  meet  present 
demands. 

EAST  CLARENDON,  VT.— The  Rutland  Ry.,  I.t.  &  Pwr.  Co.  is 
planning  to  build  a  large  dam  and  power  plant  at  Clarendon  Gorge  on 
Mill   River,   at   East   Clarendon,   work   on   which   will   begin  at   once. 

EPHRATA,  WASH.— The  City  Council  has  granted  Martin  Kramer 
and  T.  G.  .\nderson,  Seattle,  Wash.,  a  franchise  to  install  an  electric- 
light  plant.  It  is  proposed  to  install  a  SOO-hp  plant  and  supply  elec- 
tricity  for   lamps  and   motors  in   the   Ephrata   Valley. 

SEATTLE,  WASH. — The  city  of  Seattle  is  contemplating  the  con- 
struction of  a  dam  on  Cedar  River,  at  a  cost  of  about  $1,100,000.  A.  H. 
Dimmock  is  city  engineer. 

BLACKSVILLE,  W.  VA.— The  Monongalia  County  Court  has  author- 
ized the  citizens  of  Clay  District  to  vote  on  a  bond  issue  of  $200,000  to 
insure  the  immediate  extension  of  the  Morgantown  &  Dunkard  Valley 
street  railway  from  its  present  terminus  to  Blacksville,  where  it  will  con- 
nect with  the  Waynesburg-Blacksville  line,  now  in  process  of  construc- 
tion, and  will  eventually  form  part  of  the  electric  railway  system  f'om 
Grafton,  W.  Va.,  to  Pittsburgh,  Pa.  J.  A.  Martin,  Morgantown,  is  gen- 
eral  manager. 

WHEELING,  W.  VA.— Steps  have  been  taken  by  the  Board  of  Trade  ' 
to  cliange  the  entire  street-lighting  sj'Stem  in  the  business  district,  • 
substituting  arc  lamps  for  tungsten  lamps  mounted  on  ornamental  ; 
standards.  i 

CHETEK,  WIS.— The  Chetek  Tel.  Co.  is  extending  its  system  into 
Rusk  County. 

HALIFAX,  N.  S.,  CAN. — The  city  plans  to  acquire  the  electric  lamp- 
posts of  the  Halifax  El.  Tramway  Co.  It  is  proposed  to  offer  the  com- 
pany $10,500  for  the  1350  lamp-posts  to  be  taken  over  by  the  city..  In 
case  the  company  refuses  this  offer  expropriation  proceedings  will  follow. 
BARRIE,  ONT.,  CAN. — The  ratepayers  have  voted  in  favor  of  the 
by-law  to  secure  electricity  from  the  Hydro-Electric  Commission;  also 
for  an  appropriation  of  $7,000  for  changes  to  the  municipal  electric- 
light  plant  for  the  distribution  of  hydroelectric  power.  Work  will  begin 
immediately  on  the  erection  of  a  transmission  line  from  Waubaushene 
to   Barrie.     The  town  has  contracted  for  700  hp. 

COLLINGWOOD,  ONT.,  CAN. — The  by-law  authorizing  an  appropria- 
tion of  $30,000  for  the  purpose  of  equipping  the  municipal  electric  plant  to 
utilize  hydroelectric  power  and  to  equip  the  pumping  station  of  the 
water-works  system  for  electrical  operation  will  be  submitted  to  a  vote 
on  July  3.  The  agreement  with  the  Hydro-Electric  Commission  calls 
for  700  hp,  at  $34  per  hp,  to  be  transmitted  from  the  Big  Chute  on  the 
Severn   River. 

CiALT,  ONT.,  CAN. — A  by-law  to  appropriate  $45,000  to  complete  the 
hydroelectric  system  will  soon  be  submitted  to  tne  ratepayers.  The  money 
is  required  to  complete  the  street-lighting  system  and  to  make  further 
extensions   and  purchase  new   eguipment. 

TORONTO,  ONT.,  CAN. — Sections  of  York  Township,  including 
Woodbine  Heights  and  Fodmorden  districts,  may  be  lighted  by  current 
supplied  by  the  Toronto  Hydro-Electric  system  in  the  near  future.  The 
city  is  contemplating  entering  into  competition  with  the  Toronto  El.  Lt. 
Co.    for  the   franchise   in   York  Township. 

TORONTO,  ONT.,  CAN. — Arrangements  are  being  made  by  the  On- 
tario provincial  government  to  utilize  Niagara  power  in  the  Parliament 
Buildings  after  the  contract  with  the  Toronto  El.  Lt.  Co.  expires. 
Preparations  are  now  being  made  by  the  Public  Works  Department  to 
install  equipment  to  convert  the  Niagara  power  from  direct  to  alternating 
current.     The   contract  with   the   Toronto   company   expires   in   August. 

WELLAND,  ONT.,  CAN. — The  Town  Council  is  considering  the  ques- 
tion of  establishing  a  municipal  electric  plant.  It  is  proposed  to  secure 
electricity  from  the  Hydro-Electric  Commission  and  plans  are  being  pre- 
pared. 

OUEBEC,  QUE.,  CAN. — The  Stadacona  Hydraulic  Co.,  which  owns  the 
seven  falls  of  St.  Ferreol,  with  a  total  head  of  400.  ft.,  on  Ste.  Anne 
River,    Q^pa,hh    oi    developing    10,000    electric    hp,    is    planning   to    instaU 
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.1  hydroelectric  power  plant,  'i'lie  initial  installation  provides  for  1000  hp. 
'I'lie  total  output  of  the  plant  has  been  sold  for  a  long  period  of  years 
to  the  Quebec  Ry.,  I.f.,  Ht.  I'v:  Pwr.  Co.  and  the  Rayless  I'ulp  &  Paper 
("o.,  of  Pennsylvania.  The  last-n.imcd  company  is  planning  to  erect  a 
p.iper  mill  at   Beaupre,  S  miles  from   the  proposed   power  plant. 

SCOTSTOVVN,  QUE.,  CAN.— The  municipal  power  plant  was  rarriid 
away   when  the  dam   belonging   to   (lio    Kmlicrton   Lumber  Co.   gave   way. 

OUTLOOK,  SASK.,  CAN.— The  by-law  approi'ri.-.ting  $15,000  for  the 
installation    of   an    electric-light    system    was    carried. 

KKC.INA,  S.XSK.,  CAN. — It  is  reported  that  the  fjovei  iiinent  of  Sa- 
katehewan  has  entered  into  a  coiurnct  by  which  tlie  Canadian  Pacilit, 
C'anadiaii  Northern  and  (!rand  Trunk  Pacific  railway  companies  will  ex- 
pend $20,000,000  diverting  the  ."^outh  Saskatchewan  River  to  supply 
water  to  Regina,  Moose  .Taw,  VV'eyburn  and  other  cities.  The  project 
iilso  includes  a  hydroelectric  power  development  of  30,000  lip.  A  com- 
mission has  been  appointed  to  prepare  plans. 

MEXICO  CITY,  MEX. — Application  has  been  made  to  the  federal  gov- 
ernment by  Mrs.  Elena  Davalos  for  a  concession  to  construct  a  cable  road 
railroad  from  Villa  de  Ciuadalupe  to  the  top  of  Tepeyac  Hill. 

S.V\  LUIS  POTOSI,  .\IKX.— I'leliminary  ananpements  have  been 
completed  by  the  Mexico  Hydro  Kl.  Co.  for  the  installation  of  a  hydro- 
electric plant  on  the  Naranjo  River.  The  proposed  plant  will  develop 
75,000  hp.  The  company  i)roposes  to  erect  transmission  lines  to  all  of 
tlie  principal  cities  and  industrial  centers  in  the  states  of  San  Luis  I'otosi, 
Taniaulipas,   Xuevo  Leon   and  Vera  Cruz. 


New  Industrial  Companies 

THE  ATHENS  ELECTRO-CHEMICAL  COMPANY,  of  .\thcns, 
N.  Y.,  has  been  chartered  with  a  capital  stock  of  $10,000.  The  directors 
are:  William  T.  Hoofnagle,  Fritz  Lowenstein  and  Malcolm  W.  Clephane, 
of  New  York.  N.  Y. 

THE  CRYSTALITE  LAMP  COMPANY,  of  Chicago,  111.,  has  been  in- 
corporated with  a  capital  stock  of  $10,000  to  manufacture  and  sell  glass 
lamp  reflectors  and  specialties.  The  incorporators  are:  Frank  H.  Ilar- 
lowk,  Julius  H.  Gewke  and  William  J.  Moore. 

THE  ELECTRIC  COMPANY  OF  CANADA,  of  Toronto,  Ont.,  Can., 
has  been  incorporated  with  a  capital  stock  of  $1,000,000  to  do  a  general 
manufacturing  and  contracting  business.  The  directors  are:  G.  II. 
Sedgewick,   A.   G.   Ross  and  A.   E.   Langnian,  all   of  Toronto. 

THE  KEENE-JUDD  COMPANY,  of  Chicago,  111.,  has  been  granted  a 
charter  with  a  capital  stock  of  $2,500  to  manufacture  and  deal  in  elec- 
trical machinery  and  to  do  general  contracting  work.  The  incorporators 
are:     Charles   G.   Hendricks,   Carl   O.    Beroth  and   A.   Wi   Westergroom. 

THE  SEELEY  ELECTRICAL  LABORATORY,  of  Los  Angeles,  Cal., 
has  been  incorporated  with  a  capital  stock  of  $300,000  by  W.  A.  Sweeney, 
J.  E.  Seeley,  O.  E.  Campbell,  W.  D.  Nickum,  M.  T.  Terry,  C.  H. 
Bradley  and   J.    P.   Stocksdale. 

THE  UNION  ELECTRIC  CAR  COMPANY,  of  Rochester,  N.  Y., 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $5,000  for  the 
purpose  of  doing  a  general  business  in  motor  vehicles.  The  directors 
are:  Arthur  McNall,  Henry  J.  Schneider  and  Harry  E.  Pramer,  all  of 
Rochester,   X.   Y. 

THE  UNITED  ELECTRIC  SUPPLY  COMPANY,  of  New  York, 
X.  Y.,  has  been  incorporated  with  a  capital  stock  of  $100,000  to  manu 
facture  mechanical  and  electrical  appliances,  etc.  The  incorporators  are 
.-Vnselm  P.  Anderson,  32  Liberty  Street;  Oscar  1!.  Frazer,  34  Nassau 
Street,  and  John   G.   Clark,   32   Nassau   Street,   all   of   New   York,   N.    Y. 


|iro|(nscs    lo   conduct    a    water    supply,    ice,    cold    storage,    gas   and    electric 
transmission    business. 

AD.XMS,  N.  Y. — The  A.laiiis  Kl.  I.t.  Co.  has  been  incorporated  by  Mark 
H.  Steele,  Jennie  F.  Steele  and  A.  P.  Steele.  The  eiin)i>any  is  capitalized 
at  $20,000  and  jiroposes  to  supply  electricity  for  lamps,  heating  and 
motors  in  the  towns  of  Watertown,  Henderson,  Ellisbiirg,  Lorraine, 
Roflnian    and    Adams. 


New  Incorporations 

ST.  LOUIS,  MO.— The  St.  Louis  County  El.  Lt.  &  Pwr.  Co.  has  been 
organized  by  David  P.  Leahy,  Philip  A.  Smith,  Richard  J.  Baldwin  and 
Stephen  J.  Leahy.  The  company  is  capitalized  at  $15,000  and  proposes 
to  supply  electricity  in  Jennings,  West  Walnut  Manor  and  other  county 
towns.  The  power  plant,  which  is  nearly  completed,  is  located  in  West 
Walnut  Manor  and  will  be  operated  in  connection  with  the  Jennings 
Heights  street-car  line.  The  company  has  a  franchise  to  supply  electricity 
in  Central  and  St.  Ferdinand  Townships  and  a  contract  for  lighting 
the  streets  of  Jennings. 

BORDENTOWN,  N.  J. — The  Bordentown  EI.  Co.  has  been  incorpo- 
rated with  a  capital  stock  of  $50,000  for  the  purpose  of  distributing 
electricity.  The  directors  are:  II.  H.  Aikens,  of  Philadelphia,  Pa.,  presi- 
dent; H.  C.  Tliompson,  Jr.,  Philadelphia,  Pa.,  and  J.  D.  McMuUin, 
Moorestown. 

PATERSOX,  N.  J.— The  Ransom  Wave  Motor  Co.  has  been  in- 
corporated with  a  capital  stock  of  $60,000  for  the  purpose  of  operating 
power  plants  generating  electricity  from  ocean  waves.  The  incorporators 
are:    A.  T.   Ransom,  J.   Hunt  and  A.   Droll,  of  Brooklyn,   N.  Y. 

LORDSBURG.  N.  M.— The  Lordsburg  Wtr..  Ice  &  El.  Co.  has  been 
incorporated  witli  a  capital  stock  of  $50,000  by  R.  E.  Cameron,  M. 
Crocker,   Frank   R.    Coon,  J.   R.   Ownby   and   D.   H.    Kedzie.   The  company 


Trade  Publications 


LAMPS  FOR  ELl.l  IKIC  KAILW.W  SKUVILK.  — Bulletin  4947  of 
the  General  ?-lectric  Company  contains  illustrations  and  descriptions  of 
graphitized  and  tungsten  lamps  especially  adapted  for  street  railway  car  il- 
lumination, showing  them  in  comparison  with  results  from  the  use  of 
the  oil  carbon-tilament  lamp. 

CUT-OUT  HAXtiEKS. — Thompson  safety  cut-out  hangers  are  exploited. 
in  an  eight-page  catalog  issued  by  the  Thompson  Electric  Company,  Cleve- 
land, Ohio.  Illustrations  of  and  information  with  respect  to  the  oper- 
ation of  the  hangers,  the  proper  care  of  mill  clusters  and  tungstens,  how 
the   ropes  are   rigged  and  dimensions,   prices  and  discounts  are  given. 

STORAGE  BATTERIES.— The  Electric  Storage  Battery  Company, 
Philadelphia,  has  issued  in  blueprint  form  a  map  of  the  United  States 
showing  the  location  of  its  sales  offices  at  Philadelphia,  New  York, 
Boston,  Chicago,  St.  Louis,  Cleveland,  Atlanta,  Denver,  Detroit,  San 
Francisco,  Portland,  Seattle,  Los  Angeles,  and  one  in  Canada  at  Toronto. 

ELECTRIC  VEHICLES. — "The  Electric  'I ruck  as  an  Investment"  is 
the  subject  of  a  sixteen-page  brochure  issued  by  the  General  Vehicle 
Company  of  Long  Island  City,  N.  Y.,  as  publication  No.  520.  It  contains 
a  good  deal  of  the  "human  interest"  element,  giving,  as  it  does,  the 
practical  experience  of  some  of  the  largest  users  of  electric  motor 
trucks  and  telling  in  a  convincing  way  of  actual  results  obtained  and  the 
economies  effected.  Actual  figures  are  given  of  oosts  of  operation  and 
repairs,  in  one  case  extending  over  a  period  of  five  and  one-half  years 
and  in   another  over  a  period   of  four  years. 


Business  Notes 


THE  D.  VAN  NOSTRAND  COMPANY  has  moved  its  New  York 
office  from  23  Murray  Street  to  25   Park  Place. 

THE  ELUX  MINIATURE  LAMP  WORKS  OF  THE  GENERAL 
ELECTRIC  COMPANY  have  moved  their  office  from  the  Bible  House 
to  324  Lafayette  Street,   New   York,  N.   Y. 

THE  DEAN-LIBBY-BRACKETT  ENGINEERING  COMPANY  has 
been  dissolved.  The  assets  have  been  taken  over  by  Mr.  William  W.  Dean, 
who  will  continue  the  business  under  his  name. 

THE  DEARBORN  DRUG  &  CHEMICAL  WORKS  have  removed 
their  Indianapolis  office  to  19  Hume  Mansur  Building.  Mr.  J.  F.  Mc- 
Donnell has  been  appointed  manager  of  the  office. 

MILLER  &  PARDEE.— Lindsay  II.  Miller  and  Harvey  S.  Pardee  have 
opened  an  office  at  133  West  Washington  Street,  Chicago,  III.,  for  the 
practice    of   illuminating   and   electrical   engineering. 

THE  SUBURBAN  EQUIPMENT  COMPANY,  which  has  taken  over 
the  business  of  Otis  Wells  &  Company,  has  opened  offices  at  39  Cort- 
landt  Street,  New  York.  The  president  of  the  company  is  Mr.  Charles 
A.  Barker  and  the  treasurer  Mr.  Harry  G.  Otis. 

ALBERGER  PUMP  &  CONDENSER  COMPANY.— Work  now  being 
executed  at  the  shops  of  the  Alberger  Pump  &  Condenser  Company  in- 
cludes orders  from  the  Isthmian  Canal  Commission,  the  United  States  Navy 
Department,  the  American  Gas  &  Electric  Company,  the  Public  Service 
Corporation  of  New  Jersey,  the  Cleveland  Electric  Illuminating  Company 
and  the  Robins  Dry  Dock  &  Repair  Company. 

ASHLEY  &  KAUFMAN,  of  New  York  City,  have  established  a  Chi- 
cago office  at  14  International  Amphitheatre,  Union  Stockyards.  This 
office  will  be  in  charge  of  Mr.  John  Fallon,  formerly  with  the  Tennessee 
Copper  Company.  Messrs.  Ashley  &  Kaufman  have  recently  been  re- 
tained as  consulting  engineers  on  the  light,  heat  and  sanitary  engineering 
for  the  Union  Stock  Yards  and  the  new  Central  Manufacturing  District 
of  Chicago. 

THE  H.  M.  HIRSCIIBERG  COMPANY.— The  H.  M.  Hirschberg  Com- 
pany, 30  East  Twentieth  Street,  New  York,  which  was  recently  in- 
corporated to  manufacture  and  deal  in  lighting  equipment,  will  carry  on 
the  representation  of  the  Siemens-Schuckertwerke  arc  lamps  in  this 
country  and  also  the  Plania  arc-lamp  electrode  business  heretofore  con- 
ducted personally  by  Mr.  H.  M.  Hirschberg.  Reference  to  these  agencies 
was  made  in  the  Electrical   World  for  May   18,   1912,   page  1086. 

COVINGTON  MACHINE  COMPANY.— Recent  installations  of  Cov- 
ington oil  engines,  which  are  built  by  the  Covington  (Va.)  Machine 
Company,  include  generating  sets  for  the  Hotel  Navarre  and  the  Hotel 
Broad,  Newark,  N.  J.  Each  of  these  sets  has  a  rated  output  of  35  kw. 
•In  addition  to  the  lighting  and  elevator  load,  the  set  in  the  Hotel  Broad 
also  furnishes  energy  for  a  refrigerating  machine.  Another  recent  in- 
stallation of  the  same  size  set  was  made  in  the  factory  of  the  II.  Krautr 
Manufacturing  Company,   Brooklyn,   N.    Y. 
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UNITED   STATKS   PATENTS   ISSUED  JUNK   •(.    1912. 

(Prepared  by   Robert   Starr  Allyn.   16  Exchange   Place,  New  York.) 

1.028.10-J.  STUAJN  INSULATOR;  O.  L.  Flelclicr,  I'cni.  liul.  App.  fiU'l 
AiiK.    16,    IVll.      A   ({roovcil   block   for   guy   wires,  ric. 

l,0J8.10-~.  EI.Kt  rUlCALIA'  UEATKI)  t  ULlNAK^•  API' AKAIUS;  W. 
S.  Uailaway,  Jr.,  aiul  E.  E.  Rose,  East  OratiKf,  N.  J.,  and  I'lllshurKli. 
Pa.  Ap^).  filed  Oct.  8,  1910.  Doublewallcd  receptacle  with  intermedi- 
ate licating  element. 

1.028,112.  MEANS  FOR  COUNTKRACTINc;  ARCS:  R.  E.  Ilellmuiul, 
Great  Harrington,  Mass.  App.  tiled  Feb.  3,  1905.  Hand-operated 
oil-brake  switch. 

1,028,118.  TUBULAR  INCANDESCENT  LAMP;  K.  R.  Knowles,  New 
York,   N.   Y.     App.   tiled  Jan.    12,   1910.     Kilanunt  anchor. 

1.028.150.  ELECTRODE  COLLAR  FOR  ELECTRIC  FURNACES;  E. 
R.  Taylor,  Penn  Yan,  N.  Y.  App.  tiled  Jan.  17.  1911.  Gas  seal  for 
endwise  movable  stendcss  electrodes. 

1.028.151.  REDUCTION  OF  REFRACTORY  ORES;  F.  J.  Tone, 
Niagara  Falls,  N.  Y.  App.  tiled  April  8,  1907.  Tlic  reduction  cham- 
ber is  kept  closed  so  that  the  volatilization  increases  the  pressure  and 
promotes   condensation. 

1.028.173.  SAFETY  FUSE;  H.  A.  Yates,  New  York,  N.  Y.  App.  filed 
July   11,    1911.     Cartridge  type  with  fusible  spider. 

1.028.189.  SPRING  JOINT  FOR  TROLLEY  POLES;  R.  F.  Coleman, 
Philadelphia,  Pa.     .'\pp.  filed  June  10,   1911.     Hinge  and  spring  joint. 

1,028.202.  ELECTRIC  MAGNETO  MACHINE;  G.  VV.  Foye,  Fredericks- 
burg,  Va.     App.   tiled  Sept.    10,   1909.      Dental  motor. 

1028.204.  METHODS  OF  AND  APPAR.ATUS  FOR  PRODUCING 
ELECTRIC  OSCILI^VTIONS;  R.  C.  Galletti,  Rome,  Italy.  App. 
tiled  Jan.  27.  1908.  Impedance  devices  between  a  direct-current 
source"  and  auxiliary  oscillatory  circuits. 


1.028,786 — Electroplating    Apparatus. 

1.028.254.  METER-TESTING  CUT-OUT;  T.  E.  Murray,  New  York, 
N.  Y.  App.  filed  June  29,  1911.  An  auxiliary  load  and  an  auxiliary 
fuse  are  simultaneously  connected  to  tne  service  leads. 

1.028.255.  FUSE  CASE;  T.  E.  Murray,  New  York,  N.  Y.  App.  filed 
Sept.  11,  1911.  A  cartridge-type  fuse  has  laterally  projecting  plug 
terminals. 

1.028.256.  ELECTRIC  CUT-OUT;  T.  E.  Murray,  New  York,  N.  Y. 
App.  filed  Oct.  4,  1911.  Branch  circuits  are  taken  directly  from  the 
main  circuit  conductors  with  a  removable  fuse   in   each  lead. 

1.028.257.  JOINT  FOR  SHEATHED  CONDUCTORS;  T.  E.  Murray, 
New  York,  N.  Y.    App.  filed  June  29,  1911.     Uses  lead  and  lead  floss. 

1.028.258.  ELECTRIC  CUT-OUT;  T.  E.  Murray,  New  York,  N.  Y. 
App.  filed  Dec.   9,    1911.     Two-compartment  plug  switch. 

1.028.259.  CONNECTION  DEVICE  FOR  CIRCUIT  CONDUCTORS; 
T.  E.  Murray,  New  York,  N.  Y.  App.  filed  Feb.  9,  1912.  Inter- 
changeable insulating  block  units  with  plug  switches. 

1.028.260.  JUNCTION  BOX  FOR  CIRCUIT  CONDUCTORS;  T.  E. 
Murray,  New  York,  N.  Y.  App.  filed  Sept.  11,  1911.  Porcelain 
casing  with  metal  sheath. 

1,028,268.  CASE  FOR  METER  CONNECTION  BLOCKS;  G.  E. 
Palmer,  Hartford,  Conn.  App.  filed  Oct.  11,  1911.  Adaptable  to 
meters  of  different  types. 

1,028,303.  SILICON  PRODUCTS;  F.  J.  Tone,  Niagara  Falls,  N.  Y. 
App.  filed  March  4,  1912.  A  refractory  condensation-  product  of 
silicon,  oxygen  and  carbon  of  felt-like,  pliant  structure  of  high 
thermal  resistivity. 

1,028,326.  COLLAPSIBLE  CABINET;  F.  F.  Burdick,  River  Forest,  III. 
App.  filed  March  11,   1912.     For  electric-light  "baths." 

1,028,328.  ELECTRIC  FUSE;  G.  W.  Cliristians,  New  York,  N.  Y.  App. 
filed  Dec.  27,  1911.  Looped  continuous  fuse  wire  supported  on  an 
insulating   rod. 

1,028,332.  AUTOMATIC  MOTOR  CONTROL;  M.  W.  Day,  Schenec- 
tady, N.  Y.  App.  filed  July  15,  1909.  For  elevators,  hoists,  etc.,  to 
regulate  retardation. 

1,028,350.  ELECTRIC  SWITCH;  M.  Guett,  Hartford,  Conn.  App.  filed 
Sept.   20,    1910.      Push-button   type   with   straight-line   movement. 

1,028.354.     GALVANIC     BATTERY;     A.     Heil,     Frankfort-on-the-Main, 


Germany.      App.    Iiled    Jan.    14,    1911.      Gradual    anialR:iiiiati<in    of    tin- 
/liic   elements   in   ciry  cells. 

1,02«,3(.0.  CIRCUIT  CON  rRt;LLING  DEVICE;  F.  Kastner,  Berlin, 
(lerniany.      App.    filed    l'"eli.    17,    1908.      Stage    iliiiinier. 

1,(»JS,364.  SELFSTARTINC;  DIKKCT-CONNKCTED  GENERATOR;  (  . 
1).  Knight  and  VV.  O.  Lum,  Schenectady.  N.  Y.  App.  filed  Oct.  14, 
1910.      The  generator  is  driven  by  an   intcrnal-combusiion  engine. 

1.0J8,370.  TELEPHONE  ATTACHMENT;  T.  L.  Ludwig,  Sandusky, 
Ohio.  .\p|).  filed  April  26,  1911.  For  supporting  ilie  receiver  near 
the  ear. 

1,028,383.  ELECTRIC  HEATER;  L.  F.  Parkhurst,  Pitlsficld,  Mass. 
App.  filed  April  26,  1909.  A  fluid  receptacle  is  resilicntly  clamped  to 
the   heating   unit. 

1,028,385.  ELECTROMAGNET:  E.  Price,  Schenectady,  N.  Y.  App. 
Idcd    Dec.   26,    1911.      F'or   releasing  or   applying  brakes. 

1.028,394.  APPARATUS  FOR  ACTUATING  THE  CONDUIT  COVERS 
OF  ELECTRIC  RAILWAYS;  D.  D.  Samaia,  Vincenza,  Italy.  App. 
filed  .\pril  28,  1910.  Arms  adapted  to  enter  the  trolley  slot  and 
spread   the  cover   sections. 

1,028,405.  SELECTIVE  ALTERNATING-DIRECT-CURRENT  SYS- 
TEM; J.  F.  Tritle,  Schenectady,  N.  Y.  App.  filed  July  27,  1908. 
For  cars  intended  for  operation  on  alternating-current  or  direct- 
current  circuits. 

1.028,414.  POWER  GENERATOR;  V.  C.  de  Ybarrondo,  Los  Angeles, 
Cal.     App.  filed  Oct.  20,   1909.      Electrically  heated  steam   boilers. 

1,028,429.  SWIVEL-PLUG  ATTACHMENT;  A.  W.  Buell,  St.  Paul, 
Minn.     App.   filed   Sept.   5,    1911.     For  electric-lamp   sockets. 

1,028,444.  PROTECTIVE  COVERING  FOR  RESISTANCE  CONDUC- 
TORS; J.  T.  H.  Dempster,  Schenectady,  N.  Y.  App.  filed  March  20, 
1909.  Aluminum  oxide  and  an  aluminate  between  the  conductor  and 
the  mica  insulation. 

1,028,483.  RAIL  JOINT;  W.  Nalepka,  South  Omaha,  Neb.  App.  filed 
Sept.   1,   1911.     A  spring  connector. 

1,028,495.  ELECTRIC  SELF-PLAYING  VIOLIN;  H.  K.  Sandell,  Chi- 
cago, 111.  App.  filed  Jan.  3,  1911.  Expression  control.  (Improve- 
ment on  Patent  No.  807,871.) 

1,028,516.  PRODUCTION  OF  CONTINUOUS  ELECTRIC  ARCS  AND 
APPARATUS  THEREFOR;  F.  H.  A.  Wielgolaski  and  O.  Schon- 
her.  Christiania,  Norway.  App.  filed  March  12,  1910.  Furnace  with 
circular  peripheral  electrode.     (See  Patent  No.  930,238.) 

1,028,534.  INSULATOR;  C.  C.  Brady,  Ezra,  Ky.  App.  filed  Sept.  28, 
1911.     Porcelain  block   for  telephone  wire  with   drainage  channel. 

1,028,568.  ELECTRIC  LOCK;  W.  S.  Henry,  Rochester,  N.  Y.  App. 
filed  May  8,  1911.     Remote  control  with  signal  device. 

1.028.579.  CONNECTOR  FOR  CONDUITS  AND  PIPES;  G.  A.  Lutz, 
Plainfield,  N.  J.  App.  filed  Sept.  23,  1909.  Angle  joint  for  con- 
necting iron  conduit  with  metal  molding. 

1.028.580.  ELECTRIC  SADIRON;  E.  H.  Lux,  Logansport,  Ind.  App. 
filed  July  17,  1911.     A  casing  with  a  removable  heating  unit. 

1.028.613.  BATTERY-ELEMENT  SUPPORT;  C.  B.  Schoenmehl, 
Waterbury,  Conn.  App.  filed  Aug.  19,  1910.  Primary  battery  with 
copper  oxide  depolarizer  and  a  zinc  plate. 

1.028.614.  PRIMARY  BATTERY;  C.  B.  Schoenmehl,  Waterbury, 
Conn.  App.  filed  Oct.  IS,  1910.  A  single  support  for  the  two 
electrodes. 

1,028,629.  TROLLEY;  S.  De  C.  Stone,  Somerville,  Mass.  App.  filed 
July   10,   1910.     Replacing  guards. 

1.028.635.  TELEPHONE  SYSTEM;  D.  L.  Temple,  Lewistown,  Pa. 
App.  filed  July  18,  1903.  Metallic-circuit,  central-energy  testing  and 
signaling  circuits. 

1.028.636.  METHOD  OF  EXHAUSTING  VESSELS;  C.  J.  Thatcher, 
Upper  Nyack,  N.  Y.  App.  filed  March  30,  1910.  Preliminary 
mechanical  exhaustion  of  a  lamp  bulb  and  then  passing  a  current 
through  the  filament  to  precipitate  the  residual  gases. 

1,028,639.     INSULATED  SWITCH  COVER;  A.  A.  Tirrill,  Schenectady. 

N.  Y.     App.  filed  April  14,  1910.     A  lug  for  holding  a  fiber  lining  in 

place. 
1,028,647.     FUSE;  G.  R.  Willett,  Pittsburgh,  Pa.    App.  filed  Oct.  27,  1911. 

Cartridge  type  with  detachable  caps. 

1,028,668.  SUPPORT  FOR  THIRD  RAILS:  E.  J.  Blair,  Chicago,  111. 
App.  filed  Sept.  2,  1911.     Insulating  standard  with  a  clamping  top. 

1,028,712.  LID  FOR  COOKING  UTENSILS;  A.  Gregory,  Durango, 
Mexico.  App.  filed  Oct.  21,  1911.  A  heating  element  is  secured  in 
the  cover  for  browning  or  crusting,  etc. 

1,028,715.  MAXIMUM-INDICATING  AND  WATT-HOUR  METER; 
C.  L  Hall,  Chicago,  111.  App.  filed  Aug.  14,  1911.  The  indicating 
mechanism  is  driven  by  a  spring  and  the  integrating  wattmeter  acts 
as  an  escapement. 

1,028,719.  ELECTRIC-LAMP  SOCKET;  H.  T.  Hartwig,  Hartford, 
Conn.  App.  filed  Dec.  14,  1910.  A  corrugated  fiber  lining  for  spac- 
ing the  switch  block  or  lamp  base  from  the  shell. 

1,028,731.  CONTROLLING  APPARATUS  FOR  ELECTRIC  MOTORS; 
J.  D.  Ihlder,  New  York,  N.  Y.  App.  filed  Dec.  6,  1907.  Improvement 
on  Patent  No.  851,239  for  elevators,  etc. 

1.028.785.  TROLLEY  ADJUSTER;  W.  J.  Reader,  Louisville,  Ky.  App. 
filed  July  22,   1911.     To  prevent  the  trolley  pole  from  jumping.  I 

1.028.786.  ELECTROPLATING  APPARATUS;  M.  Reid,  Cleveland, 
Ohio.  App.  filed  Dec.  10,  1908.  Tilting  and  rotatable  tumbbng 
barrel. 

1,028,790.  SIGNALING  SYSTEM;  H.  O.  Rugh,  Sandwich,  111.  App. 
filed  Sept.  1,  1910.     Circuit-controlling  call  box  for  selective  signaling. 

1  028  832.  FURNACE  FOR  SINTERING  METALLIC  FILAMENTS 
FOR  ELECTRIC  INCANDESCENT  LAMPS;  C.  Trenzen  and  E. 
Haagan,  Cologne-Braunsfeld  and  Hanau,  Germany.  App.  filed  Jan. 
21,   1911.     The  filaments  are  treated  in  a  tube  of  iridium. 
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THE  N.  E.  L.  A.  CONVENTION. 

The  thirty-fifth  annual  convention  of  the  National  Elec- 
tric Light  Association,  just  concluded  at  Seattle,  throws 
into  prominent  relief  the  important  achievements  in  the 
central-station  industry  during  the  year  that  has  just  rolled 
by.  One  of  the  most  healthful  signs  of  progress  was  the 
marked  increase  in  interest  shown  in  those  questions  per- 
taining to  public  policy  and  the  mutual  relations  which 
ought  to  exist  among  the  public  utility  corporation,  the 
body  of  employees  and  the  public  served.  Our  national 
unrest,  both  social  and  industrial,  did  not  pass  unnoticed, 
and  the  observations  of  responsible  and  experienced  men 
in  the  industry  on  lessening  the  public  discontent  should  be 
most  carefully  heeded. 

The  keynote  of  the  convention,  in  a  commercial  sense, 
was  unmistakably  the  stimulation  of  electric  energy  sales 
through  the  promotion  of  new  devices  and  appliances  for 
domestic  and  industrial  use,  and  the  searching  out  of  new 
and  economical  applications  for  electric  energy  in  both 
urban  and  rural  communities.  The  work  of  the  commercial 
section  aroused  the  keenest  interest,  and  there  is  no  doubt 
that  the  central-station  industry  is  now  developing  fastest 
on  the  salesmanship  side,  thus  balancing  the  many  and  rapid 
advances  on  the  more  purely  technical  side  of  the  art.  This 
is  a  welcome  tendency,  because  it  not  only  stimulates  the 
whole  art,  but  as  well  forecasts  greater  financial  stability  of 
the  industry  and  tends  to  uphold  business  confidence  the 
country  over.  Rate  research  plays  a  fundamental  part,  and 
the  committee,  having  before  it  the  example  of  what  can  be 
done  with  scientific  schedules  in  one  of  our  largest  cities, 
has  obviously  much  valuable  work  to  perform  in  spreadin*^ 
sound  doctrines  and  following  them  up  with  unassailable 
conclusions  from  experience.  The  committee's  appreciation 
of  the  need  for  constant  study  of  the  question  is  well 
shown  by  the  perfection  of  an  organization  for  continuous 
work. 

Keen  interest  displayed  itself  also  in  the  applications  of 
electric  energy  to  irrigation  and  farmwork,  with  the  splen- 
did example  of  what  has  already  been  done  in  the  Western 
country  so  close  at  hand  for  observation  and  study.  The 
report  of  the  street-lighting  committee  presented  an 
admirable  review  of  the  rapidly  changing  practice  in  its 
particular  field  and  clearly  pointed  out  to  the  operating 
companies  that  they  will  secure  the  best  results  by  uniformly 
adopting  the  policy  of  owning  street-lighting  systems,  as 
contrasted  with  private  or  possibly  public  ownership. 
Technical  progress,  relating  particularly  to  operating  prac- 
tice, was  most  ably  covered  by  such  reports  as  those 
presented  by  the  committees  on  prime  movers,  on  electrical 
apparatus  for  generating  and  substations,  and  on  under- 
ground construction.    The  tendencies  in  the  way  of  changes 
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III  lU-.Mj^ii  (ir  niiistrtiiM  KIM.  ami  ilir  i-li.ii  .uii-r  ol  iirj^ciil  |iriili 
Icnis  iifcdiiin  sniiitioii.  uiTc  xl  Imlli  in  Milist.nit i.illy  rlcar 
iorni.  I'.k'ctruh  sis  ol  iiiiiKti^hiiiikI  stniciurrs,  u\  parlinilar, 
was  taken  up  very  tlioiiiiijjiily.  ainl  llu-  work  of  llic  coin- 
iiiittee  can  woll  hi-  conliiuud  lo  discus'-  ooiuirti-  rxaiiiplcs 
of  |iri-\  iiition  or   iilul   al    iiiuoli   ^iratrr  Icnjflli. 

Till-  approaclnnj;  Uiicll  of  tlic  (.•arhoii-tilaiiu-ul  lamp,  the 
rapid  suhstilution  for  tlir  foruuT  of  tlu'  s^raphiti/rd  tihi- 
UK'iit  himp  for  i^oiu'ral  scr\  ici'.  and  ihi-  pri'dictiou  that  tlu' 
tiiii^stou  lanii)  will  he  tiic  standard  of  the  not  rc-iuotc  future, 
were  tlic  salient  features  hrou^ht  out  in  the  discussion  ot 
the  lamp  situation.  Much  crecUl  is  retlected  on  the  com- 
mittee on  jjroundinj;  secondary  circuits  for  the  successful 
outcome  of  several  years  of  arduous  work  in  hrin<iin<i 
toj^ether  so  many  diverse  interests  and  evolvinj;  harmonious 
as.-ent  to  the  proiKisition  of  mandatory  grounding  at 
potentials  of  130  volts  or  less  and  permissive  grounding  at 
higher  pressures.  Much  remains  to  he  done,  however,  in 
respect  to  the  details  of  installation  and  particularly  in 
titiding  the  cheapest  satisfactory  earth  connection.  The 
r.ieterman's  handbook  is  a  worthy  accomplishment,  in  which 
the  meter  committee  may  take  a  just  pride,  and  it  stands 
forth  as  one  of  the  salient  features  of  the  convention, 
riiis,  in  connection  with  the  exhibit  of  meters  under  the 
committee's  auspices,  made  up  an  important  and  interesting 
record  of  the  present  state  of  development  of  metering 
devices.  Conservation  of  natural  resources  and  the  ob- 
structive features  in  the  policies  of  the  federal  adminis- 
tration in  reference  to  the  development  of  water-power 
sites  in  the  public  domain  were  perhaps  the  most  promi- 
nent topics  considered  in  the  meetings  of  the  hydroelectric 
and  transmission  section.  The  address  delivered  by  Mr. 
R.  A.  Ballinger,  ex-Secretary  of  the  Interior,  emphasized 
certain  defects  in  the  existing  policy,  but  set  forth  in  detail 
no  well-thought-out,  constructive  plan  for  development  un- 
der reasonable  regulations. 

Considering  its  broad  humanitarian  service  and  its  en- 
during value,  nothing  done  at  the  convention  transcends 
the  work  of  the  resuscitation  commission.  The  more  one 
reflects  upon  this  accomplishment,  the  keener  becomes  the 
sense  of  the  obligation  under  which  the  commission  has 
placed  the  entire  industry.  It  would  be  improper,  in  pass- 
ing, not  to  refer  to  the  accounting  sessions,  in  which  the 
interest  appears  to  increase  and  which  play  an  important 
role  in  balancing  the  activities  of  the  association.  Lastly, 
the  adoption  of  constitutional  amendments  broadening  the 
requirements  for  Class  D  members  will  increase  the  asso- 
ciation's usefulness  and  influence  and  also  assist  in  further 
raising  the  membership  above  the  12.000  mark.  How  much 
remains  to  be  done  in  reference  to  Class  A  membership. 
however,  is  shown  by  the  fact  that  slightly  less  than  one- 
fifth  of  all  the  central  stations  in  the  country  are  in  the 
association. 

Now  that  the  convention  is  over  there  is  only  one  opinion 
in  relation  to  it  by  those  who  attended  its  sessions,  and  that 
is  that  the  1912  meeting  in  Seattle  has  been  an  unqualified 
success  in  every  particular.  As  was  expected,  the  attend- 
ance was  not  so  large  as  at  some  of  the  recent  conventions 
in  the  eastern  part  of  the  country,  but  in  quality  of  attend- 


ance iKflhing  w.is  l.ickiiif^.  .\  large  representation  of  the 
leading  nun  in  tlic  nidustry  was  |)reseiit,  and  the  proportion 
of  atlendaiue  al  sessions  lo  total  registered  atteiidanee  was 
imich  greater  than  at  some  conventions  where  the  total 
numlier  registered  has  been  considerably  larger.  It  was  a 
working  convention.  Twenty  sessions  were  held  during  the 
three  days  of  jinie  11,  1  _•  and  13.  and  it  is  safe  to  say  that 
(\ery  drlci^ate  was  busy  morning,  noon  and  night  with  the 
actual  work  of  the  convention.  The  advantages  of  the 
."^cattle  eoineiition  will  he  twofold — to  the  association  itself 
by  leason  of  the  direct  work  accomplished  aiul  also  owing 
to  contact  with  a  type  of  Americanism  and  bold  electrical 
accomplishment  which  it  is  good  to  know  about,  and  akso 
to  the  territory  visited,  which  should  receive  some  benefit 
from  the  demonstration  of  the  solidarity  of  the  electrical 
art  and  industry.  The  association  has  proved  that  it  is  a 
national  society  in  fact  as  well  as  in  name ;  the  problems 
encountered  by  the  electrical  public  utility  companies  in 
New  York,  New  Orleans  and  Seattle,  for  example,  are 
fundamcntallv  the  same. 


THE  RESOURCES  OF  A  SINGLE  RIVER. 

The  description  of  the  plants  of  the  Washington  Water 
I'ower  Company  elsewhere  in  our  colunms  gives  a  splendid 
example  of  the  utilization  of  the  hydraulic  resources  of  a 
single  stream.  The  Spokane  River  was  one  of  the  earliest 
utilized  for  incandescent  lighting.  It  is,  if  we  remember 
correctly,  more  than  a  score  of  years  since  the  stream  was 
first  employed  for  supplying  energy  to  a  low-tension  dis- 
tribution system  in  the  then  rapidly  growing  city  of 
Spokane.  The  plant,  in  practically  its  original  situation 
but  greatly  changed  in  equipment,  is  still  in  operation  and 
to  its  resources  has  already  been  added  the  output  of  two 
more  stations  aggregating  more  than  30,000  kw.  From  a 
little  three-wire  system  in  the  center  of  Spokane  there  has 
grown  up  a  widespread  network  with  more  than  500  miles 
of  60,000-volt  transmission.  Still  another  station  with  an 
output  of  more  than  6o,coo  kw  is  now  being  installed  as 
an  added  evidence  of  the  importance  of  the  commercial 
development  of  the  system.  Besides  all  these  stations  there 
is  a  steam  auxiliary  for  about  14,000  kw  in  equipment  in 
Spokane   itself. 

All  the  hydraulic  plants  are  on  the  Spokane  River,  one 
of  them  to  the  east  of  the  city  at  the  foot  of  Coeur  d'Alene 
Lake  which  serves  as  a  great  storage  reservoir,  a  second 
at  Little  Falls  about  an  equal  distance  to  the  west  of  the 
city,  while  the  third,  which  is  shortly  to  be  enlarged  by 
taking  a  larger  head  of  water,  is,  as  already  mentioned,  in 
the  city  itself.  The  great  development  at  Long  Lake,  in- 
volving a  dam  nearly  200  ft.  in  height  and  the  formation 
of  a  storage  lake  2^  miles  long,  is  to  the  west  of  the  city 
and  somewhat  nearer -than  the  Little  Falls  plant  which  is 
already  in  operation.  This  plant  is  notable  for  the  huge 
waterwheels  which  are  now  being  built  for  it,  each  of  the 
four  being  rated  at  22,500  hp.  The  completed  plant  will 
thus  have  four  hydroelectric  stations  along  the  same  stream, 
but  including  in  their  hydraulic  resources  two  big  inde- 
pendent storage  basins,  one  above  all  the  plants,  the  second 
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above  the  two  irjwer  and  larj^er  plants.  I'lie  dam  at  the 
Long  Lake  development  is  not  only  remarkable  on  account 
ol  its  ininsual  height  l)iit  in  being  a  spillway  dam  having 
;n  times  of  Hood  nearly  20  ft.  of  water  over  its  crest.  A 
feature  of  nuich  intcre,st  in  the  system  is  the  auxiliary  sta- 
tion, 'i'his  does  not  have,  even  under  present  conditions,  to 
be  put  in  use  often  or  for  long  periods,  but  the  situation 
with  respect  to  fuel  cost  is  such  tliat  it  was  found  desirable 
to  design  the  station  in  a  fashioii  difTering  widely  from  the 
typical  auxiliary  plant.  .Slack  of  not  very  high  grade  costs 
in  Spokane  $4.23  a  ton  at  present,  and  it  is  therefore  not 
desirable  to  build  an  auxiliary  plant  regardless  of  efficiency, 
as  is  sometimes  the  case  where  a  cheap  fuel  supply  is  avail- 
able. 

The  relay  station  in  this  case  is  a  thoroughly  modern 
steam-turbine  plant  with  water-tube  boilers  and  super- 
heaters and  with  all  the  devices  for  economy  to  be  found 
in  a  typical  urban  station.  There  are  only  two  turbine 
units,  which  is  about  the  only  point  of  design  which  would 
mark  the  station  as  auxiliary  to  hydraulic  plants.  \\  hen 
put  in  o[)eratioii  it  can  cairy  the  load  with  a  high  degree 
of  economy  for  whatever  period  is  necessary,  and  while  not 
often  used  has  proved  extremely  valuable  in  a  few  emer- 
gencies. The  extent  to  which  this  group  of  plants  has 
grown  and  the  amount  of  business  which  is  done  form  a 
splendid  monument  to  the  prosperity  of  that  particular 
territory,  continued  now  for  many  years,  and  to  the  enter- 
prise which  has  built  up  so  notable  a  network  from  the 
little  P'dison  bi-polar  equipment  that  was  spinning  busily 
over  the  waterwheels  twentv  vears  ago. 


PUBLIC  FOLICY  FOR  CENTRAL  STATIONS. 

The  report  of  the  public  policy  committee  of  the  Xational 
Electric  Light  Association  is  a  document  whicli  wt  wish 
could  be  read  carefully  and  thoughtfully  by  every  member 
of  every  city  government  in  the  I'nited  States.  Its  perusal 
would  show,  perhaps  l)eltcr  than  any  other  evidence,  the 
genuine  public-spirited  attitude  to  he  found  among  pro- 
gressive central-station  men.  (  )ia  does  not  have  to  run 
back  very  far  in  memory  to  come  upon  a  ])eriod  of  constant 
friction  and  irritation  between  most  city  goxermnents  and 
the  lighting  companies  which  were  endeavorin.;  to  serve 
them  This  unpleasant  condition  had  a  very  complicated 
history  and  many  factors  entered  into  it.  One  nuist  recall 
the  sinister  fact  that  the  relations  between  the  public  service 
corporations  and  the  city  governments  were  too  often 
nnitually  predatory  or  at  best  suggestive  of  an  old-fashioned 
horse  trade.  It  is  not  too  much  to  say  that  at  the  present 
time  the  feeling  of  distrust  and  irritation  has  almost  dis- 
appeared, iliere  are  differences,  to  be  sure,  such  as  must 
always  exist  between  peo')le  who  are  doing  business 
together,  but  vear  by  year  and  more  and  more  the  tendency 
is  to  try  for  a  square  deal  on  both  sides.  This  spirit  is 
admirably  shown  in  the  report  of  the  very  representative 
and  able  public  policy  connnittee.  The  one  predominating 
sentiment  which  runs  through  it  all  is  a  fine  sense  of  respon- 
sibility on  the  part  of  the  public  service  corporation  for  its 
public,  its  employees  and  its  service.  Such  corporations 
realize   fully  the  changes  which   are  going  on   in   the  body 


politic  and  tlie  great  inq)ortance  of  anticipating  their  result. 

There  is  a  feeling  of  unrest  throughout  the  industrial 
world,  as  the  connnittee  wisely  says,  and  the  old  order  is 
undergoing  change.  There  is  an  awakening  of  public 
conscience,  the  uprising  of  a  new  democracy  with  new  ideals 
of  government.  When  these  facts  are  fully  realized  by 
public  service  corporations,  as  they  have  been  by  the  repre- 
sentatives who  form  the  public  policy  connnittee,  it  is  easy 
to  see  the  road  along  which  public  service  corporations  must 
march.  The  tendency  of  the  present  governmental  move- 
ment is  to  give  them  a  free  hantl  and  a  freedom  from 
unreasonable  monopoly,  exacting  in  return  absolute  fair 
play,  and  the  central-station  industry  is  dispo.sed  to  meet  the 
peoi)le  fidly  half  way  in  these  particulars. 

Very  interesting,  too,  are  the  reports  on  welfare  work 
and  co-operation  with  employees  in  the  various  forms  in 
which  such  work  has  been  imdertaken.  Ten  years  ago  it 
would  have  been  difficult  to  inaugurate  successfully  much 
work  of  this  kind.  Public  utilities  had  not  then  passed  out 
of  the  period  when  exploitation  dwarfed  operation.  Central- 
station  men  now  look  to  their  properties  as  things,  not  of 
next  month  or  next  year,  but  of  the  next  generation — per- 
manent properties,  forming  an  integral  part  of  the  common 
interests  with  which  they  have  grown  into  their  connnand- 
ing  strength.  This  outlook  of  permanency  gives  impulse  to 
welfare  and  co-operative  work  of  the  most  efficient  char- 
acter. Such  work  without  corporate  stability  is  utterly 
futile.  It  is  most  striking  and  encouraging,  too,  to  note  the 
attitude  of  these  great  corporations  toward  the  idea  of  a 
minimum  wage,  proportioned  to  insure  a  decent  living  to 
the  employee  who  attends  to  his  business  and  does  his  work. 
This  attitude  of  itself  means  stability  in  the  future  and  is 
;m  encouragement  to  every  community  touched  by  it.  It  is 
but  another  fruit  of  the  spirit  of  responsibility,  of  fellow- 
ship in  the  community,  which  is  the  dominant  note  of  the 
whole  committee  report.  So  long  as  this  spirit  is  main- 
tained we  do  not  expect  to  hear  very  much  of  municipal 
plants.  When  municipalities  arc  able  to  select  their  men 
as  carefully  and  keep  them  under  as  close  and  friendly  dis- 
cipline as  does  an  enlightened  corporation,  without  fear  of 
interference  from  ward  politics,  then  municipal  lighting 
may  be  looked  at  from  the  standpoint  of  its  economic  merits. 
^'et  there  are  many  cheerful  theorists  who  feel  that 
numicii)al  lighting  has  an  inunediate  future;  for  their  en- 
lightenment we  are  glad  to  see  that  the  public  policy  com- 
mittee is  making,  without  exaggeration  or  bias,  an  analysis 
r)f  the  actual  facts  disclosed  by  the  various  cxi)eriments  in 
nnmicipal  ownership  which  have  been  tried.  Phe  list  is  a 
long  one,  as  yet  but  imperfectly  studied.  This  method  of 
attacking  the  situation  is  practically  certain  to  appeal  to 
all  persons  of  well-balanced  iudi;jment.  and  it  avoids  the 
danger  of  the  public  reaction  which  might  result  from  a 
one-sided  campaign  admittedly  telling  the  truth,  but  not  the 
whole  truth.  The  sunnnation  of  the  facts  may  not  be 
cheerful  reading  for  a  lover  of  good  government,  but  it 
will  at  least  prove  of  value  beyond  dispute.  So  long  as 
the  jiresent  broad  spirit  holds  dominance  in  central-station 
operation  we  have  little  fear  that  many  nuinicipalities  will, 
in  view  of  the  experience  of  others,  be  tem]ited  into  the 
dangerous    field   of    pulilic   ownership. 
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CORONA  IN  HIGH-TtNSICN  LINES. 

Amniij;  tlu-  various  inti'irstiiig  jjapcrs  presented  at  the 
reeeut  Nalii)iial  I'.lectric  Jjglit  Association  convention  at 
Seattle  was  one  on  "Corona,"  by  Mr.  G.  Faccioli,  giving 
some  of  the  latest  information  concerning  air-disruption 
losses  on  hii^li  tension  linos.  The  high-water  mark  of 
transmission-line  voltage  stands  to-day  at  140  kilovolts,  as 
measured  between  wires  at  the  generating  end  of  the  line. 
This  corresponds  to  about  200  kilovolts  between  lines  at  the 
maxinumi  of  each  cycle.  Inciileiitally,  the  no-load  emf 
between  lines  at  the  distant  end  of  the  system  rises,  to 
165  kilovolts,  or  to  about  232  kilovolts  maximum  in  each 
cycle,  on  the  basis  of  sinusoidal  waves.  Consequently,  the 
peak  voltages  in  use  to-day  are  not  far  from  the  quarter- 
million  mark. 

Voltages  such  as  the  abo\e  constitute,  in  effect,  a  return 
toward  the  patriarchal  conditions  of  electrical  science,  long 
before  electrical  industry  existed.  The  frictional  machines, 
with  their  rotating  glass  cylinders  of  i-watt  or  2-watt 
power,  might,  at  their  best  performance,  give  voltages  such 
as  transmission  lines  now  carry.  The  knobs,  spheres  and 
rods  of  the  old  static  apparatus,  which  have  been  allowed 
to  grow  dusty  on  the  shelves  of  our  museums,  are  coming 
once  more  into  vogue  among  electrical  men.  The  busbars 
of  a  high-tension  station  begin  to  look  like  the  "prime  con- 
ductors"' of  the  old  frictional  and  influence  machines.  The 
industry  had  to  climb  down  from  the  many  kilovolts  of  the 
frictional  machine  to  the  volt  of  the  voltaic  cell  before 
it  could  restore  the  conditions  of  the  pioneer  electricians. 

It  was  well  known  to  Franklin  and  the  electricians  of  his 
day  that  a  metallic  point,  maintained  at  a  high  electric 
potential,  threw  off  a  jet  of  electrified  air,  accompanied  by 
a  bluish  luminous  glow  visible  in  a  darkened  room.  This 
"electric  wind,"  as  the  phenomenon  came  to  be  named,  was 
a  particular  form  of  what  we  now  call  corona.  In  those 
days  the  electric-wind  phenomenon  was  utilized  in  a  pin- 
wheel  toy  for  producing  rapid  rotation.  It  remains  to  be 
seen  whether  any  utilization  of  corona  effects  can  be  made 
under  modern  conditions.  Thus  far  corona  has  shown  itself 
a  pure  and  unmitigated  nuisance,  but  possibly  the  old  pin- 
wheel  rotating  by  corona,  or  fly-power  corona  motor,  could 
be  made  of  some  use  to  show  at  a  distance  when  a  very 
high-tension  busbar  was  alive. 

The  paper  recites  some  instructive  experiments  which 
show  that  corona  is  liable  to  occur  wherever  geometrical 
conditions  determine  a  rapid  local  gradient  of  potential  in 
the  air.  Among  other  remarkable  observations,  it  instances 
the  fact  that  when  a  newly  erected  transmission  line  is 
first  brought  up  to  full  high  voltage  the  initial  corona  loss, 
for  the  first  half  hour,  may  greatly  exceed  the  final  corona 
loss  in  steady  operation,  apparently  because  particles  of 
dust  and  dirt,  initially  adhering  to  the  surfaces  of  the  wires, 
set  up  steep  little  gradients  of  potential  in  their  vicinity, 
and  so  precipitate  local  corona.  The  electric  convection  or 
windage  set  up  by  the  corona  soon  dislodges  many  of  these 
loose  particles  of  dirt.  This  cleaning  of  a  long-distance 
transmission  wire  by  electric  wind  and  brush  discharge  is 
a  novelty  that  comes  as  a  valuable  addition  to  the  powers 
of   a   transmission   engineer,   but  is  hardly   likely  to  come 


inli-  roMii)etitioii  with  the  household  vaciunn  cleaner.  It 
certainly  uses,  however,  a  brush  so  long-handled  as  to 
sweej)  a  wire  clean  many,  many  miles  from  the  point  of 
sui>ply. 


OPERATION  OF  PLUNGER  ELECTROMAGNETS. 

The  article  by  Mr.  Charles  R.  Underbill  which  appears 
this  week  on  the  operation  of  plunger  electromagnets  draws 
attention  to  some  important  and  frequently  neglected  con- 
ditions in  the  literature  of  this  very  practical  branch  of 
a|)plied  electromagnetics.  It  calls  attention  to  the  fact  that 
the  ordinary  Maxwellian  law  of  magnetic  surface  intensity 
of  attraction  Z?V8  tt  dynes  per  sq.  cm  is  only  strictly  ap- 
plicable when  the  opposed  magnetized  cores  carry  their  coils 
with  them;  so  that  in  separating  the  opposing  cores  the 
magnetizing  coils  are  also  separated.  When,  however,  as 
commonly  occurs  in  practice,  the  magnetizing  coil  is  in  one 
piece,  and  only  the  plunger  moves  to  and  fro,  then  it  is 
possible  to  introduce  serious  errors  by  applying  the  ordinary 
Maxwell  formula.  If  the  magnetizing  force  H,  in  gilberts 
per  cm,  is  comparatively  small,  and  the  iron  plunger  un- 
saturated, so  that  the  B  induced  structurally  in  the  plunger 
is  large  compared  with  the  H  due  to  the  magnetizing  coil, 
then  the  error  becomes  small,  and  often  insignificant.  On 
the  contrary,  when  the  plunger  is  nearly  saturated  and  the 
H  due  to  the  ampere-turns  becomes  large  by  comparison 
with  the  structural  B,  then  a  large  error  may  be  made. 
The  theory  of  the  matter  was  propounded  accurately  by 
Maxwell  in  his  original  paper  on  the  subject.  It  is  also 
given  in  full  detail  by  Ewing  in  his  textbook  on  "Magnetic 
Induction  in  Iron  and  Other  Metals,"  as  well  as  by  S,  P. 
Thompson's  papers;  so  that  the  doctrine  laid  down  in  Mr. 
Underbill's  article  is  in  line  with  textbook  authority. 
Nevertheless,  the  facts  concerning  the  matter  are  often 
forgotten  or  imperfectly  expressed ;  so  that  the  article  does 
good  service  in  bringing  their  practical  importance  into 
notice,  along  with  experimental  observations  in  their 
support. 

The  simplest  way  of  conceiving  the  conditions  of  the 
electromagnetic  circuit  is,  perhaps,  to  separate  completely, 
in  the  mind,  the  magnetic  flux  density  due  to  the  exciting 
ampere-turns  from  that  due  to  the  structural  ampere-turns 
in  the  substance  of  the  iron.  The  flux  density  due  to  the 
excitation  may  be  regarded  as  being  entirely  independent 
of.  and  unchanged  by,  the  iron  immersed  in  it.  But  the 
iron  becomes  the  seat  of  an  evoked  structural  mmf  which 
adds  its  own  independent  flux  and  flux  density  to  that 
already  existing.  The  total  flux  density  observed  at  any 
point  of  the  magnetic  system  is  then  the  sum  of  the  two. 
When  the  iron  is  unsaturated,  and  the  permeability  is 
large,  the  flux  density  due  to  the  mmf  inside  the  substance 
of  the  iron  so  far  overshadows  the  excitating  flux  density 
that  the  latter  may  not  be  worth  considering.  At  powerful  I 
magnetizations,  however,  and  near  saturation,  the  flux 
density  of  excitation  may  greatly  exceed  the  structural  flux 
density,  and  the  two,  although  associated  together,  have  to 
be  thought  of  separately.  Their  mutual  attractive  forces 
are  distinct.  Some  of  the  formulas  given  in  the  article 
will  be  serviceable  to  designers  of  plunger  traction  magnets. 
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When  the  magnetic  intensity  H  is  moderate  and  the  flux 
•density  in  the  iron  is  not  excessive,  the  well-known  formu- 
las apply  satisfactorily.  When  H  becomes  large  and  satu- 
ration is  approached,  the  modified  formulas  given  in  the 
article  are  applicable.  When,  however,  the  conditions  in- 
clude both  powerful  magnetization  and  much  magnetic  leak- 
age, then,  as  the  article  points  out,  the  complexity  of  the 
■case  places  it  beyond  present  exact  calculation. 


THE  STREET-LIGHTING  SITUATION. 

The  report  of  the  street-lighting  committee  of  the 
National  Electric  Light  Association  must  be  regarded  as  a 
study  rather  tlian  a  definite  pronouncement.  This  is  per- 
haps inevitable,  considering  the  complexity  of  the  subject 
and  its  present  unsettled  condition.  Certainly  the  present 
state  of  street  lighting  demands  cautious  treatment  on  the 
part  of  central-station  organizations,  and  the  present  report 
'is  above  all  things  replete  with  cautiousness.  It  is  plain  to 
see,  however,  that  the  pressure  of  events  is  working  in  the 
right  direction,  and  the  committee  report  indicates  that  the 
sounder  judgment  of  those  in  the  business  tends  toward  an 
honest  rating  of  illuminants  on  the  basis  of  flux  of  light. 
This  is  a  long  step  forward,  and  we  wish  it  had  been  taken 
squarely  and  unequivocally.  An  evaluation  of  street  lamps 
based  on  luminous  flux  is  certainly  much  nearer  in  the 
present  state  of  affairs  to  a  just  basis  than  the  altogether 
absurd  and  evasive  rating  of  the  so-called  X  values  of  1908. 
We  expressed  our  feelings  somewhat  fervently  at  that  time 
and  have  seen  no  reason  to  change  our  views  in  the  interim. 
The  fact  is  that  there  has  been  an  unfortunate  tendency  to 
introduce  ratings  intended  to  produce  certain  definite  com- 
mercial results  which  could  be  foreseen  by  anybody  with 
the  slightest  knowledge  of  the  art.  The  present  committee 
report  is  at  least  free  from  this  evident  axe-grinding  and 
will  lead  the  way,  perhaps  by  another  convention,  to  the 
really  scientific  study  of  the  subject  which  the  present  com- 
mittee from -lack  of  time  was  unable  to  undertake. 

'Jlie  broad  facts  which  lie  back  of  all  these  struggles  to 
obtain  a  basis  of  comparison  among  street  lamps  are  as 
follows :  In  the  early  days  of  the  art  the  only  street  lamps 
in  use  on  any  large  scale  were  of  the  series  direct-current 
open-arc  type.  When  carefully  run  with  high-grade  car- 
bon electrodes  they  were  and  are  good  illuminants.  But 
they  require  electrodes  not  to  be  obtained  cheaply  in  this 
country,  thanks  to  the  tariff,  the  high  cost  of  intelligent 
labor  and  the  need  for  daily  trimming.  When  twelve  or 
fourteen  years  ago  series  inclosed-arc  lamps  appeared  in  the 
wake  of  the  constant-potential  inclosed-arc  lamps  of  the 
previous  half  decade,  they  were  welcomed.  In  point  of 
steadiness  they  were  a  great  improvement  over  the  open-arc 

■  lamps  as  ordinarily  run,  and  the  long  life  of  the  electrodes 
I       made  them  cheap  to  operate.     The  direct-current  inclosed 

■  lamp  was,  by  and  large,  a  pretty  good  equivalent  for  the 
open-arc  lamp,  although  it  unquestionably  gave  less  light. 
The    alternating-current    arc    lamps    had    not,    as    various 

k  judicial  decisions  and  many  tests  show,  anything  like  the 
equivalent  in  light-giving  power  of  the  old  so-called  2000-cp. 
arc  lamp.  When  worked  near  the  limit  of  endurance  of  the 
inner  globes,  say  at  7.5  amp,  the  alternating-current  arc 
lamps  were  passable  equivalents  of  their  predecessors.     At 


6.5  amp  or  thereabouts  they  were  distinctly  inferior,  giving 
actually  at  a  favorable  angle  below  the  horizontal  some- 
where from  150  cp  to  200  cp.  These  small  arc  lamps  were, 
however,  so  cheap  to  operate  that  there  was  a  persistent 
and  carefully  directed  effort,  particularly  among  the  small 
central  stations,  toward  substituting  these  for  the  much 
more  powerful  open-arc  lamps.  This  was  sometimes  done 
openly  with  the  arrangement  of  a  new  contract,  and  some- 
times, without  creating  an  issue,  under  the  terms  of  an  old 
contract. 

Most  of  the  legal  actions  cited  in  the  committee  report 
before  us  have  been  based  on  the  informal  substitution  of 
the  feeble  6.6-amp  alternating-current  arc  lamp  for  the 
9.6-amp  open-arc  lamp.  From  the  standpoint  of  service, 
inordinate  and  unjustifiable  claims  were  made  for  the  in- 
closed-arc lamp,  which,  from  the  standpoint  of  light  flux, 
could  hardly  be  taken  seriously.  It  is  perfectly  true,  as  the 
present  committee  has  said  and  as  many  have  said  before 
it,  that  there  are  physical  and  psychological  considerations 
in  street  lighting  beyond  the  mere  quantity  of  light  fur- 
nished. Doubtless  a  candle-power  from  a  well-operated 
inclosed-arc  lamp  is  more  serviceable,  on  the  whole,  than  a 
candle-power  from  a  badly  operated  open-arc  lamp,  and  it  is 
easy  to  see  why  cities  have  assented  to  the  substitution, 
particularly  when  accompanied,  as  was  common,  by  a 
material  reduction  in  price.  It  must  be  admitted,  however, 
by  everyone  who  knows  the  technique  of  arc-lamp  practice 
that  a  direct-current  open  9.5-amp  arc  lamp  operated  as 
such  lamps  are  habitually  operated  abroad,  with  high-grade 
carbon  electrodes  and  with  diffusing  globes,  is  in  an  entirely 
different  class  from  any  inclosed  carbon  arc  lamp  in  use  in 
this  country.  A  comparison  made  between  such  a  lamp 
and  even  the  7.5-amp  alternating-current  arc  lamp  would 
leave  the  latter  forever  out  of  the  reckoning. 

The  reports  of  the  National  Electric  Light  Association 
committees  of  1907  and  1908  represented  the  last  despairing 
efforts  to  find  some  method  of  rating  which  would  make  two 
and  two  seem  five  and  evade  the  deadly  directness  of  a 
light-flux  comparison;  but  the  art  has  changed  and  the 
National  Electric  Light  Association  is  progressively  taking 
broader  views  of  the  problems  before  it.  The  coming  of 
lamps  combining  high  power  and  long  electrode  life  and 
the  introduction  of  the  large  metallic-filament  lamps  have 
changed  the  situation  in  every  respect  for  the  better.  If 
the  old  open-arc  lamp  is  nearly  obsolete,  the  inclosed  carbon 
arc  lamp  is  obsolescent,  as  the  connnittee  report  frankly 
states.  There  is  no  longer  any  object  in  trying  to  focus 
attention  on  side  issues.  One  cannot  afford,  as  the  report 
before  us  points  out,  wholly  to  ignore  the  distribution 
curve  of  lamps  nor  their  i)]iysical  and  physiological  char- 
acteristics, but  in  the  last  resort,  for  the  kind  of  street 
lighting  that  is  now  undertaken  and  with  the  admirable 
lamps  now  available,  light  flux  is  the  chief  factor  in  the 
value  of  a  street  illuminant.  We  might  as  well  come  to 
this  rating  first  as  last,  giving  the  other  considerations  due 
value  for  what  they  are  worth,  and  we  hope  that  the 
present  report  will  later  lead  to  exactly  this  step  and  in- 
cidentally to  an  official  rating  of  the  great  and  admirable 
group  of  modern  street  illuminants  based  unequivocally 
ipjon  lumens. 
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OLDFIELD  PATENT  BILL. 


\coor(liii|{  to  the  latest  reports,  the  sub-comuiiltrr  of  ilic 
I  louse  eoiiiinittee  i»u  patents  has  practically  deteriiiiiud  to 
alter  the  Oldtield  hill  (11.  R.  _\^,4I7)  or  to  suhstitiite  a  luu 
hill  covi-riiij,;  only  tlu'  provisions  of  Sections  ly  and  },j  of 
the  DliUield  hill,  relating  to  compulsory  license  and  working. 
It  is  stated  that  the  revised  hill  will  prohahly  stipulate  that 
workinj;  shall  he  compulsory  oidy  in  the  case  of  i)ersons 
who  have  purchased  an  invention  with  tiie  express  purpose 
of  withdrawinj;  it  from  use.  The  determination  of  the 
purchaser's  intent  will  he  suhject  to  decision  hv  tlie 
courts,  under  certain  carefully  specified  conditions.  Tiie 
report  further  states  that  the  terms  under  which  .i  license 
must  he  granted  will  he  somewhat  dissimilar  from  llie  cor- 
responding provisions  in  the  original  bill.  In  tins  modified 
form  it  is  hoped  to  secure  favorable  action  from  the  com- 
mittee as  a  whole  and  possibly  to  enact  a  bill  at  this  session 
of  the  House.  The  remainder  of  the  original  bill  will  prob- 
ably be  laid  aside  until  a  later  session.  It  is  further  re- 
ported that  this  modified  program  is  a  direct  outcome  of  the 
intense  opposition  which  has  been  manifested  against  the 
original  bill  at  the  extended  hearings  before  the  sub-com- 
mittee. One  of  tbe  most  active  and  vigorous  campaigns 
carried  on  during  the  present  session  was  conducted  by  the 
interests  which  had  resolved,  if  possible,  to  defeat  the 
original  bill. 


AN  ECHO  FROM    EDISON'S    VISIT   TO   HUNGARY. 


The  royal  manner  in  which  Mr.  Thomas  .\.  ICdison  was 
received  and  entertained  during  his  visit  in  Hungary  and 
Moravia  was  described  in  our  issue  dated  Oct.  7,  191 1. 
Mr.  Edison  has  just  received  an  elaborately  planned  album 
containing  not  only  views  of  the  principal  edifices  visited 
but  photographs  of  many  of  the  distinguished  persons  met 
and  all  of  the  clippings   from  Hungarian  newspapers   that 


Album     Presented    to     Mr.    Thomas    A.     Edison     by     Hungarian 
Friends. 

commented  on  his  visit  in  Hungary.  A  view  of  the  album 
is  given  herewith.  It  forms  an  excellent  specimen  of 
Hungarian  art  and  workmanship.  The  leather  was  ex- 
pressly chosen  in  its  raw  state  and  tanned  and  dyed  to 
special  order  for  the  album.  The  large  coat-of-arms  of  the 
Kingdom  of  Hungary  and  also  those  of  the  cities  of 
Budapest  and  Pozsony  are  samples  of  artistic  chasing  and 
enameling.  The  raised  letters  giving  the  laconic  inscrip- 
tion "Edison  in  Hungary"  as  well  as  the  bordering  orna- 
ment and  clasp  are  made  of  gold  bronze. 

The  presentation  of  the  album  to  Mr.  Edison  as  well  as 
its  arrangement  in  detail  was  suggested  by  Mr.  Etienne  de 
Fodor,  director  general  of  the  Budapest  General  Electric 
Company. 


BIG  CREEK-LOS  ANGELES  TRANSMISSION  SYSTEM. 

rian.s  for  the  Pacific  Light  \'  I'ower  C'oriwration's  de- 
\elo|)menl  on  I'ig  ("reek,  (al..  which  is  now  in  progress, 
h.ive  advanced  so  far  that  the  following  |)reliniinary  out- 
line of  the  scheme  can  be  given:  There  will  be  two  power 
liouses  about  4  miles  apart,  each  containing  two  units 
initially  hut  laid  out  for  six  units  ultimately.  Generators 
will  be  of  17,500-kva  rating  and  will  be  wound  for  50  cycles, 
three-phase,  ()6oo  volts.  There  will  be  two  250-volt  exciters, 
each  of  sufhcient  size  to  excite  two  generators.  These  ex- 
citers will  be  arr.iiiged  for  both  walerwheel  and  motor 
drive. 

T'.ach  power  house  will  contain  two  banks  of  three  step-up 
transformers  of  5S33-kva  rating  each,  which  will  l)e  con- 
nected delta  on  the  low-tension  si('e  and  >tar  on  the  high- 
tension  side.  These  transformers  will  be  of  the  oil-in- 
sulated, water-cooled  type.  'The  switching  arrangements 
will  include  high-tension  and  low-tension  buses  with  a  com- 
plete set  of  electrically  operated  oil  switches,  permitting 
the  generators  and  lines  to  be  operated  either  in  multiple  or 
separately. 

There  will  be  two  transmission  lines  each  275  miles  long, 
each  carrying  a  single  circuit  of  three  steel-cored  aluminum 
cables.  These  cables  will  be  made  up  of  a  78,500-circ.  mil, 
seven-strand  steel  center,  covered  with  605,500  circ.  mils  of 
aluminum  in  fifty-four  strands  of  the  same  size,  making  a 
cable  of  684,000  circ.  mils  total  section  in  sixty-one  strands. 
Ihese  cables  will  be  nearly  an  inch  in  diameter  and  thev 
will  be  operated  well  below  their  critical  emf  at  150,000 
volts.  The  insulators  will  be  of  the  suspension  type.  At 
about  the  middle  point  of  the  line  there  is  to  be  a  switching 
station  with  oil  switches,  permitting  either  half  of  either 
line  to  be  placed  in  service. 

The  substation  in  Los  Angeles  will  contain  four  banks  of 
three  4500-kva  steo-down  transformers,  having  four-coil 
secondaries  which  may  be  connected  in  multiple  for  18,000 
volts  and  in  series  for  72,000  volts.  These  transformers 
also  will  be  of  the  oil-insulated,  water-cooled  type.  The 
substation  will  be  provided  with  busbars  for  150,000,  72.000 
and  18,000  volts  with  electrically  operated  oil  switches  for 
control  of  the  transformers  and  feeder  circuits.  The  high- 
tension  transmission  system  will  be  protected  from  short- 
circuits  on  the  outgoing  distributing  feeders  by  inverse-time- 
limit  relays,  which  will  be  installed  on  each  72,000-volt  and 
i8,ooc-volt  circuit. 

The  substation  will  contain  two  15,000-kva,  6600-volt 
synchronous  condensers,  operated  from  the  18,000-volt  bus- 
bars through  two  banks  of  three  5000-kva,  single-phase 
transformers.  The  transmission  system  will  be  operated 
at  approximately  150,000  volts  constant  potential  at  each 
end  of  the  line,  the  voltage  being  controlled  by  Tirrill  regu- 
lators on  the  generators  in  the  power  stations  and  by  the 
synchronous  condensers  in  the  substation.  The  condensers 
will  assist  in  the  line  regulation  by  giving  lagging  currents 
at  light  loads,  counteracting  the  rise  in  voltage  which  would 
otherwise  be  produced  by  the  charging  current  of  the  line, 
and  leading  currents  at  full  load  to  neutralize  the  lagging 
currents  from  the  large  induction  motor  load  which  is  to  be 
expected  on  the  system  and  which  would  produce  a  drop  in 
voltage  at  full  load. 

This  whole  transmission  system  is  to  feed  energy  into 
the  existing  lines  of  the  Pacific  Light  &  Power  Corporation, 
to  which  are  already  connected  a  number  of  smaller  water- 
power  plants  and  a  steam  relay  plant  at  Redondo,  about.  18 
miles  southwest  of  Los  Angeles,  containing  40.000  kw  of 
steam-turbine  and  engine-driven  generators. 

All  the  work  at  Big  Creek,  including  storage  basins,  flow 
lines  and  power  houses,  has  been  placed  in  the  hands  of  the 
Stone  &  Webster  Engineering  Corporation  of  Boston,  as 
designer  and  constructor.  This  firm  is  also  acting  in  an 
advisory  capacity  on  the  transmission  system,  the  longest 
straight-away  system  in  the  country. 
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N.  E.  L.   A.   CONVENTION  NEWS. 

The  leading  features  of  the  X.  E.  L.  A.  convention, 
covering  the  events  up  to  the  opening  of  the  Thursday, 
June  13,  sessions,  were  covered  in  the  report  in  our  issue 
of  June  15,  most  of  which  was  communicated  by  telegraph. 
Succeeding  events  of  special  interest  are  chronicled  below 
for  the  benefit  of  the  considerable  number  who  were  unable 
to  attend  the  convention  and  are  desirous  of  following  in 
detail  all  which  took  place.  The  prc^gram  for  the  Thursday 
session  was  carried  out  as  prearranged,  and  in  addition 
there  was  a  special  session  on  irrigation  which  was  arranged 
ac  the  last  moment  as  a  result  of  the  unexpected  interest 
shown  in  the  application  of  electric  energy  to  the  irriga- 
tion of  arid  farm  lands  in  the  West.  A  full  account  of  the 
formal  reports  and  papers,  together  with  the  ensuing  dis- 
cussions, is  presented  elsewhere  in  this  issue.  The  total 
registration  was  1473. 

CONSTITUTIONAL  AMENDMENTS. 

In  accordance  with  the  recommendations  of  the  com- 
mittee on  constitution  and  by-laws,  of  which  Mr.  I"".  W. 
Frueaufif,  of  New  York  City,  was  chairman,  the  associa- 
tion was  asked  at  the  third  general  and  executive  session  to 
enlarge  Class  D  membership  bv  admitting  electricians,  elec- 
trical or  mechanical  engineers,  manufacturers,  publishers, 
bankers  and  brokers,  or  others  who  are  directly  or  in- 
directly interested  in  advancing  the  use  of  electricity.  The 
comi;iittee  also  recommended  certain  changes  in  the  dues 
of  member  companies  and  in  the  disposition  of  moneys  to 
geographic  sections  and  to  special  sections.  Provision  was 
also  made  whereby  officers  of  the  association  may  invite 
annual  subscriptions  from  Class  D  members  upon  some 
basis  which  shall  seem  fair  in  proportion  to  the  business 
carried  on  by  these  members  with  the  central-station  com- 
panies. The  purpose  of  the  amended  section  is  to  permit 
and  encourage  subscriptions,  and  while  the  conmiittee  looked 
with  favor  on  a  plan  for  dues  based  upon  the  volume  of 
business  transacted  with  the  central-station  industry  by 
Class  D  members,  its  recommendation  was  restricted  to  the 
encouragement  of  subscriptions  from  those  who  may  care 
to  assist  in  the  association's  work.  Amendments  were  also 
made  whereby  member  companies  may  assist  their  Class  B 
and  Class  E  members  by  arranging  for  the  payment  of 
their  dues  over  a  period  of  months  on  an  instalment  plan. 
There  was  no  discussion  on  this  report,  which  was  adopted 
as  proposed,  without  change. 

COMMITTEE    ON    MEMORIALS. 

Secretary  T.  C.  Martin  as  a  committee  of  one  on 
memorials  presented  brief  biographical  sketches  of  men 
who  had  passed  away  during  the  year  and  who  were  either 
actively  connected  with  the  work  of  the  association  or  active 
in  the  central-station  industry.  The  twenty-five  names  re- 
ported were  as  follows :  Prof.  Henry  Taylor  Bovey,  William 
Richard  Brixey,  C.  C.  Cokefair,  Thomas  JefTerson  Cool- 
idge,  Jr.,  Daniel  D.  Dickey,  Samuel  Morris  Dodd,  Jacob  H. 
Evans,  Lee  D.  Fisher.  X.  Wetmore  Ilalsey,  Caryl  Davis 
Haskins,  Edwin  Hawley,  William  Pcnn  Hazeltine,  George 
W.  Hebard,  Daniel  G.  Heniingray,  James  McCormack, 
John  C.  McGensey,  B.  G.  McNabb,  Robert  Mather,  Edgar 
Wood  Mix,  George  B.  Mofifatt,  Hinsdill  Parsons,  Otis  E. 
Putnam.  Erank  Ridlon,  Alden  M.  Young  and  Charles  I. 
Young. 

.'^WARD  OF  DOHERTY   MEDAL. 

.At  the  third  general  session  Past-president  \\  .  W.  hree- 
nian  repeated  the  announcement  made  at  the  company  sec- 
tions meeting  that  Mr.  C.  N.  Duffy,  of  Milwaukee.  Wis., 
had  been  awarded  the  Doherty  Medal,  and  that  honorable 
mention  had  been  conferred  upon  Messrs.  C.  J.  Russell,  of 
Philadelphia,  Pa.,  and  Egbert  Douglass,  of  Milwaukee,  Wis. 
Mr.  H.  L.  Doherty  again  exhibited  his  desire  to  stinndate 
competition    in   the   presentation   of   meritorious   papers   by 


announcing  that  the  medal  is  offered  for  another  year,  and 
at  the  same  time  he  annomiced  the  offer  of  two  new  medals, 
one  of  silver  and  one  of  bron.-ic,  f)r  in  lieu  thereof  prizes 
of  $50  and  $25  respectively,  (ju  condition  that  the  silver 
medal  or  the  fifty-dollar  prize  be  known  as  the  Harriet 
Billings  Medal,  in  honor  of  the  assistant  secretary  and 
treasurer  of  the  association.  During  the  same  session  Past- 
president  W.  C.  L.  Eglin  presented  a  motion  to  send  a  con- 
gratulatory telegram  to  Miss  Billings  at  .Arlington,  Vt., 
which  was  seconded  by  Past-presidents  I'Tecman  and 
Doherty.  The  message  read  as  follows :  "At  the  executive 
session,  upon  motion  of  W.  C.  L.  Eglin.  seconded  by  Henry 
L.  Doherty  and  W.  W.  Freeman,  the  following  resolution 
was  unanimously  adopted:  'The  thirty-fifth  annual  conven- 
tion extends  its  most  hearty  greetings  for  your  continued 
health  and  happiness  and  kindest  expressions  of  apprecia- 
tion for  all  your  efforts  on  behalf  of  the  association."  " 
This  was  signed  by  Mr.  John  F.  Gilchrist,  president. 

MEETING   OK   CL.\.SS    D   .MEMBERS. 

The  regular  annual  meeting  of  Class  D  members  was 
held  on  Thursday  noon  with  some  twenty  members  in 
attendance,  and  Mr.  J.  C.  McQuiston.  of  East  Pittsburgh. 
Pa.,  chairman,  made  a  brief  address,  lie  touched  on  the 
activities    of    the    exhibition    committee    an<l    compan-il    the 


PRESIDENT-ELECT    FRANK     .VI .    TAIT. 


present  display  of  some  forty  or  more  exhibits  witii  the 
comparatively  humble  exhibit  held  six  years  ago  in  Denver, 
when  there  were  only  six  displays  in  five  hotel  rooms.  The 
recommendation  was  presented  for  broadening  the  scope 
of  the  activities  of  the  Class  D  section,  which  up  to  this 
time  have  been  confined  to  regular  exhibits.  This  recom- 
mendation was  referred  to  the  exhibition  connnittee. 

The  report  of  the  conmiittee  on  nominations  recom- 
mended the  election  of  Messrs.  J.  W.  Perry  and  F.  N. 
Jewett  to  fill  one-year  terms  of  office  on  the  exhibition 
committee,  and  of  Messrs.  F.  H.  Gale,  S.  E.  Doanc  and 
J.  V.  Gilchrist  for  three  years.  The  secretary-treasurer 
stated  that  the  conunittee's  receipts  were  such  as  to  enable 
the  section  to  meet  all  expenses.  On  Thursday  evening  at 
()  o'clock  the  main  exhibition  in  the  .\rmory  was  thrown 
open  to  the  public  of  Seattle  and  a  large  attendance  marked 
tlic  rapidly  increasing  interest  in  central-station  service  and 
electrical  energy  for  household  and  conunercial  uses. 

FINAL   EXECUTIVE  SESSION. 

At  the  third  general  and  executive  session  President  Gil- 
christ's report  was  ordered  printed,  and  his  recommenda- 
tions relating  to  the  growth  of  membership,  the  apjioint- 
ment  of  a  traveling  representative,  an  increase  in  the  num- 
ber of  vice-presidents  and  the  increase  in  the  dues  of 
member    companies    were    all     indorsed.       .Minor    changes 
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icoumimMuk'd  in  the  rcjiort  of  the  ovcrhcail-linc  constriictioii 
CDiiiinittcc  as  suhniittcil  l>y  tlic  tccljiiical  section  were  ap- 
l)rovcil.  I'onnal  ai)i)roval  was  also  voted  on  the  report  of 
the  committee  on  yromulin^'  secontlary  circuits,  'liie  sec- 
retary was  instructed  to  tele.ijraph  the  greetinj;s  of  tlie 
association  to  I'resideiit  A.  A.  Dion,  of  tlic  Canadian  J-'lec- 
trical  Association,  conveying  wishes  for  a  successful  meet- 
inj;  at  Ottawa  this  week.  By  a  unanimous  vote,  Mr.  A.  C. 
Dunham,  forincr  president  of  the  Hartford  Electric  Light 
Company,  Hartford,  Conn.,  was  elected  an  honorary  mcmher 
of  the  association. 

COMMITTEE  ON   KESOl.UTIONS. 

Mr.  Arthur  Williams,  chairman  of  the  committee  on 
resolutions,  submitted  a  long  list  of  comuiittees,  comi)anies, 
cities,  imlividuals.  etc.,  to  whom  the  association  was  under 
obligations  for  the  many  courtesies  extended.  A  motion 
was  passed  to  extend  the  thanks  of  the  association  to  the 
numerous  connuittees  of  the  association  presenting  reports 
at  the  convention  and  taking  part  in  the  arrangements;  to 
the  various  lighting  companies,  boards  of  trade,  railroad 
companies  and  the  Puget  Sound  Traction,  Light  &  Power 
Company,  which  had  entertained  the  delegates  on  various 
occasions,  and  to  the  technical  press,  especially  to  the 
McGraw  Publishing  Company  for  its  work  on  the  Conven- 
tion Daily,  and  to  the  local  press  for  the  publicity  given. 

ELECTION   OF  OFFICERS. 

On  the  recommendation  of  the  nominating  committee, 
the  following  members  were  elected  to  office  for  the  en- 
suing year:  For  president,  Mr.  Frank  M.  Tait,  of  Dayton, 
Ohio;  for  first  vice-president,  Mr.  J.  B.  McCall,  of  Phila- 
delphia, Pa. ;  for  second  vice-president,  Mr.  H.  H.  Scott,  of 
New  York  City;  for  treasurer,  Mr.  W.  W.  Freeman,  of 
Brooklyn,  N.  Y. ;  for  members  of  the  executive  commit- 
tee for  three  years,  Messrs.  J.  A.  Britton,  of  San  Fran- 
cisco, Cal. ;  C.  E.  Groesbeck,  of  San  Diego,  Cal.,  and  C.  A. 
Stone,  of  Boston,  Mass. ;  for  executive  committee  member 
for  one  year,  filling  Mr.  Scott's  unexpired  term,  Mr.  R.  S. 
Orr,  of  Pittsburgh,  Pa.  Upon  being  formally  escorted  to 
the  chair  of  his  new  office  President-elect  Tait  made  a 
happy  speech  of  acceptance,  after  which  the  convention  was 
formally  adjourned.  A  sketch  of  Mr.  Tait's  career  is  given 
herewith. 

THE    PRESIDENT-ELECT". 

Mr.  Frank  Morrison  Tait,  the  newly  elected  president  of 
the  National  Electric  Light  Association,  has  served  both  as 
first  and  second  vice-president  and  was  the  last  secretary  and 
treasurer  of  the  National  Electric  Light  Association  to  be 
chosen  to  serve  before  Mr.  T.  C.  Martin  was  appointed  as 
permanent  secretary.  During  the  past  six  years  he  has  been 
a  member  of  the  committee  on  state  and  company  branches, 
the  committee  on  co-operative  electrical  development  and 
the  committee  on  section  organization,  and  he  is  now  a 
member  of  the  lamp  committee  of  the  National  Electric 
Light  Association.  He  has  presented  papers  before  the 
Electric  Vehicle  Association  of  America  on  the  electric 
vehicle  and  has  served  as  a  member,  and  later  as  chairman, 
of  the  electric  vehicle  committee  of  the  Association  of 
Edison  Illuminating  Companies.  He  is  also  a  member  of 
the  American  Listitute  of  Electrical  Engineers,  the  Illumi- 
nating Engineering  Society  and  the  American  Gas  Institute. 

Mr.  Tait  was  born  in  Catasauqua,  Lehigh  County,  Penn- 
sylvania, in  1874.  After  graduating  from  a  high  school  in 
that  neighborhood  he  obtained  employment  in  the  electric 
wiring  and  telegraph  business.  In  1894,  at  the  age  of 
twenty,  he  became  manager  of  the  Catasauqua  Electric 
Light  &  Power  Company,  and  he  was  later  made  manager 
of  the  Catasauqua  Gas  &  Electric  Company,  which  was 
formed  by  combining  the  former  company  with  the  local  gas 
company.  He  subsequently  had  charge  of  electric  lighting 
plants  at  Somerville.  N.  J.,  and  New  London,  Conn.  In 
1905  Mr.  Tait  became  manager  of  the  Dayton  (Ohio)  Elec- 


tric l.iglit  Company,  with  which  he  has  been  associated  con- 
tinuously since  that  time.  y\t  tlie  present  time  he  is  presi- 
dent and  manager  of  the  J^ayton  Lighting  Company,  wiiich 
is  a  consolidation  of  the  Dayton  Electric  Light  tiompany 
and  the  Montgomery  County  Electric  Light  Company,  lie 
is  vice-presiilent  of  the  Xenia  (Ohio)  Gas  &.  Electric 
Company. 

ELECTION  OF  SECTION  OFFICERS. 

The  following  nominations  for  officers  of  the  hydro- 
electric and  power  transmission  section  for  the  ensuing  year 
were  presented  by  Mr.  H.  H.  Scott:  I'or  chairman,  Mr. 
W.  N.  Rycrson,  of  Dululh,  Minn.;  for  first  vice-chairman, 
Mr.  D.  B.  Rushmore,  of  Schenectady,  N.  Y.;  for  second 
vice-chairman,  Mr.  P.  M.  Lincoln,  of  East  Pittsburgh,  Pa.; 
for  secretary,  Mr.  I-'arley  Osgood,  of  Newark,  N.  J.  Nomi- 
nations for  the  executive  committee  were  also  submitted  as 
follows:  Western  members,  Messrs.  J.  A.  Lighthipe,  Los 
Angeles,  Cal.;  H.  A.  Lardner,  San  I'^ancisco,  Cal.;  D.  L. 
Huntington,  Spokane,  Wash. ;  P.  T.  Hanscom,  San  Fran- 
cisco, Cal.  Eastern  members,  Messrs.  H.  T.  Porter,  New 
York  City;  J.  F.  Vaughan,  Boston,  Mass.;  P.  G.  Gossler, 
New  York  City;  F.  B.  H.  Paine,  Buffalo,  N.  Y. ;  W.  R. 
Thompson,  Chicago,  111. ;  R.  D.  Mershon,  New  York  City. 

Chairman  J.  F.  Becker,  of  New  York  City,  presented  for 
the   nominating  committee   the   following  names   of   those 
recommended  to  serve  for  one  year  as  officers  of  the  com- 
mercial section:    For  chairman,  Mr.  E.  W.  Lloyd,  Chicago^ 
111.;  for  vice-chairman,  Mr.  T.  I.  Jones,  Brooklyn,  N.  Y. 
for  executive  committee,  Messrs.  E.  L.  Callahan,  Chicago 
J.  R.  Crouse,  Cleveland,  Ohio;  J.  F.   Becker,  New  York 
F.  B.  Rae,  Jr.,  New  York;  F.  H.  Gale,  Schenectady,  N.  Y. 
M.   C.   Rypinski,   Pittsburgh,   Pa. ;   George   Williams,   New 
York;  P.  S.  Dodd,  New  York;  J.  C.  McQuiston,  Pittsburgh, 
Pa. ;  Stanley  Walton,  San  Francisco ;  C.  N.  Littlefield,  New 
York    City;    H.    J.    Gille,    Minneapolis,    Minn.;    Douglass 
Burnett,  Baltimore,  Md.,  and  W.  E.  Robinson,  a  member 
of  the  National  Jobbers'  Association. 

REJUVENATION  OF  THE  SONS  OF  JOVE. 

On  Thursday  evening,  June  14,  a  rejuvenation  of  the 
Sons  of  Jove  was  held  in  the  principal  meeting  room  in  the 
Armory  and  a  class  of  eighty-eight  members  was  duly 
initiated  into  the  mysteries  of  the  order.  Following  the 
formal  exercises  the  members  were  addressed  by  several 
prominent  Jovians,  including  Messrs.  John  F.  Gilchrist, 
Frank  M.  Tait  and  J.  Robert  Crouse.  Thereafter  a  buffet 
luncheon  was  served  and  an  excellent  vaudeville  program 
closed  a  most  successful  and  enjoyable  evening. 

EXCURSION  TO  SNOQUALMIE  FALLS  AND  WHITE  RIVER. 

On  Friday,  June  14,  the  attending  delegates  and  their 
families  were  invited  by  the  Puget  Sound  Traction,  Light 
&  Power  Company  to  join  an  excursion  to  the  celebrated 
Snoqualmie  Falls,  where  the  company  has  two  novel  and 
interesting  hydroelectric  developments,  returning  to  Seattle 
by  way  of  the  recent  White  River  development,  which  also 
possesses  unique  features.  A  special  train  of  eight  cars 
left  Seattle  at  8:30  a.m.,  carrying  a  large  party  who  thor- 
oughly enjoyed  the  occasion.  After  viewing  the  Snoqualmie 
development  the  party  returned  to  the  train  and  was  served 
with  a  luncheon  while  en  route  to  Deiringer,  the  station  on 
the  White  River  development.  The  party  arrived  in  Seattle 
at  7  p.  m.  after  a  most  instructive  day's  trip. 

This  occasion  marked  the  last  of  the  features  on  the 
convention  program  and  the  various  members  and  their 
parties,  except  those  traveling  by  the  "Red  Special,"  sep- 
arated and  proceeded  on  their  several  routes  homeward. 
Many  of  those  who  attended  took  advantage  of  this  unusual 
opportunity  to  stop  over  on  their  return  at  one  or  more 
points  of  interest  which  it  was  not  possible  to  visit  while 
en  route  to  the  convention.  Memories  of  the  Seattle  con- 
vention will  linger  long  in  the  minds  of  all  who  were  so 
fortunate  as  to  participate. 
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RESUSCITATION  FROM  ELECTRIC  SHOCK. 


As  a  supplement  to  our  National  Electric  Light  Associa- 
tion convention  issue,  dated  June  i,  we  printed  the  chart 
prepared  by  the  commission  on  resuscitation  from  electric 
shock  and  described  in  a  report  submitted  by  the  chairman 
of  the  connnission,  Dr.  W.  B.  Cannon,  at  the  Seattle  con- 
vention.    This   report   is   given   below. 

I'RELIMINARY  REPORT  OF  THE  COMMISSION   ON   RESUSCITATION 
FROM    ELECTRIC   SHOCK. 

The  electric  current  may  kill  either  by  temporarily 
paralyzing  the  nervous  control  of  the  muscles  of  respira- 
tion or  by  stopping  the  regular  beat  of  the  heart.  When 
the  heart  is  seriously  affected  it  ceases  to  contract  as  a 
whole,  but  continues  to  contract  in  parts  here  and  there, 
so  that  it  appears  to  quiver.     It  is  then  said  to  "fibrillate." 


be  applied  by  laymen  without  the  need  of  complicated 
apparatus. 

The  older  rules  for  artificial  respiration,  which  were 
widely  posted  in  this  country,  described  the  Silvester 
method,  a  method  which  directs  that  the  victim  of  the 
accident  be  laid  on  his  back  and  his  chest  expanded  and 
compressed  by  drawing  forward  his  arms  and  then  pushing 
them  back  against  his  ribs.  After  these  rules  were  pub- 
lished, however,  a  new  method  of  artificial  respiration  was 
devised  by  Professor  E.  A.  Schaefer,  of  Edinburgh,  called 
by  him  the  "prone  pressure  method."  It  consists  in  laying 
the  victim  on  his  abdomen  and  applying  pressure  rhythmic- 
ally on  the  loins  and  lowest  ribs. 

Since  there  was  some  difference  of  opinion  regarding 
the  relative  merits  of  these  two  methods  of  artificial  respi- 
ration, and  since  the  time  seemed  ripe  for  a  revision  of 
the   old   rules   and   for   a   possible   standardization   of   new 


Fig.     1 — Position    of    Shocked     Body    When     Found. 


Fig.    3 — Inspiration;    Pressure    Off. 


Fig.  2     Removing   Obstructions  from    Mouth   of  Victim. 

In  this  condition  the  heart  fails  to  keep  the  blood  circu- 
lating and  death  quickly  results.  At  present  no  practical 
procedure  has  been  discovered  which  will  restore  the  regu- 
lar beat  of  the  heart  in  man  after  it  begins  fibrillating.  The 
chief  hope  of  resuscitation  for  the  present  lies  in  the  proper 
treatment  of  the  cases  of  paralyzed  respiration,  and  the 
immediate  necessity  in  these  cases  is  promptness  in  apply- 
ing artificial  respiration  and  continuance  of  the  process 
until  natural  breathing  returns.  In  some  instances,  how- 
ever, the  heart  may  be  merely  weakened  without  being 
made  to  fibrillate;  then  again  artificial  respiration  may  be 
of  vital  importance,  because  a  greatly  weakened  heart  leads 
to  impairment  or  total  stoppage  of  respiration,  which  in 
turn  destroys  the  last  vestige  of  the  heart-beat.  In  all 
cases,  therefore,  an  attempt  should  be  made  to  restore 
natural   breathing.     Fortunately   artificial    respiration    can 


Fig.    4 — Expiration;    Pressure    On. 

rules  for  resuscitation,  President  Gilchrist  of  the  National 
I'.lectric  Light  Association  requested  that  the  American 
Medical  Association  and  the  American  Institute  of  Elec- 
trical Engineers  co-operate  with  his  own  association  in 
this  undertaking.  Through  the  appointment  of  representa- 
tives of  these  associations  a  Commission  on  Resuscitation 
from  Electric  Shock  was  organized  with  the  following 
membership:  Dr.  W.  B.  Cannon,  chairman,  professor  of 
physiology.  Harvard  University;  Dr.  George  W.  Crile,  pro- 
fessor of  surgery,  Western  Reserve  University;  Dr.  Yan- 
dell  Henderson,  professor  of  physiology,  Yale  University, 
and  Dr.  S.  J.  Meltzer,  head  of  the  department  of  physi- 
ology and  pharmacology  in  the  Rockefeller  Institute  of 
Medical  Research— the  four  from  the  American  Medical 
Association;  Dr.  E.  A.  Spitzka,  director  and  professor  of 
general  anatomy.  Daniel  Baugh  Institute  of  Annioniv,  Tef- 
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Ur.sDii  .Miiliial  «  ollf^c  ;iii(l  Mr.  W.  C.  I..  I.j;liii.  ;.a.si  pn-M- 
lU'iii  (if  the  .Vatidiial  l-.lrftrio  l.inlil  Associatimi  iiaim-<l  as 
ri'|)rc.si-mativt>.  (ii  tlif  Xaii.mal  I'.ltrlrif  l.i.nht  Associat.dii ; 
Dr.  A.  I'..  Ki-mu'Ily,  iiroli-ssor  of  fk-cMrical  c'n{.jiiiccring, 
llarvani  I'liivorsity.  and  Dr.  I'lilm  I  lioiusdii,  clcctriciaii. 
(ifiUTal  l-'.lectric  (ompaiis  iioinin.itrd  l>v  tlu-  AiiuTic-aii 
Institute  of  I'llcctrical  I'ji^rjnecrs.  .Mr.  \\  .  I).  \\\a\iT. 
fditor  of  the  lilcctrual  World,  was  elected  .secretary  by  the 
other  members  of  the  commission. 

I  he  commission  was  confronted  with  three  problems: 
(  I  )  The  determination  of  the  best  method  of  artificial 
respiration  that  can  be  instantly  applied  by  laymen,  and  the 
clear  description  of  that  method;  (j)  a  consideration  of 
special  mechanical  devices  for  contimiini;  artificial  respira- 
tion, and  the  i)ossible  invention  of  a  simple  and  effective 
arrangement  the  action  of  which  might  be  quickly  and 
easily  learned;  (3)  an  investigation  of  the  possibilities  of 
restoring  the  fibrillating  heart  to  its  n.itural  pulsation. 

The  third  of  these  problems  has  hardly  been  touched,  and 
possibly,  because  of  the  (piick  disintegration  of  the  brain 
in  the  absence  of  proper  blood  supply,  the  solving  of  the 
problem  may  be  impracticable. 

With  regard  to  the  first  problem — that  of  deciding  on 
the  best  method  of  artificial  respiration — the  commission 
voted  unanimously  in  favor  of  tiie  .Schaefer  or  prone  i)res- 
sure  method.  The  advantages  of  this  method  over  the 
Sylvester  are  greater  simplicity  and  ease  of  performance. 
larger  ventilation  of  the  lungs  (especially  when  the  sub- 
ject's arms  are  drawn  forward),  absence  of  trouble  from 
the  tongue  falling  back  and  blocking  the  air  passages,  and 
little  danger  of  injuring  the  liver  or  breaking  ribs  if 
proper  care  is  exercised.  The  accnnrpanying  c'.iart,*  to  be 
posted  in  stations,  and  the  pocketbook.  to  be  issued  to  and 
carried  by  linemen,  describe  the  procedure  which  must  be 
followed  in  giving  artificial  respiration  by  the  prone  pres- 
sure method.  Tlie  description  has  been  made  as  concise 
and  clear  as  possible.  A  manual  procedure,  however,  is 
not  well  learned  by  reading  about  it ;  practice  is  required 
for  its  skilful  performance.  These  rules,  therefore,  should 
be  carefully  practised  on  a  Aolunteer  subject  by  linemen 
and  all  men  in  central  stations,  in  order  that  the  procedure 
shall  be   thoroughly   understood. 

W  ith  reference  to  mechanical  devices  for  continuing  arti- 
ficial respiration,  a  sub-committee  of  the  commission  has 
examined  two  such  devices  now  on  the  market  and  will 
report  the  conchisions  with  regard  to  them  later.  The 
desirability  of  an  apparatus  which  will  produce  thorough 
ventilation  of  the  lungs  arises  from  the  possibility  that 
even  the  best  method  of  manual  ventilation  of  the  lungs 
may  not  be  thoroughly  satisfactory.  The  chairman  of  the 
snh-comniittee  on  mechanical  devices.  Dr.  S.  T-  Meltzer,  has 
invented  a  very  simple  means  of  securing  abundant  ventila- 
tion of  the  lungs  in  such  animals  as  the  dog  and  cat.  The 
apparatus  has  not  yet  been  tested  on  human  beings,  but  it 
probably  will  be  so  tested  in  a  short  time  and  may  prove 
an  important  adjunct  to  the  prone  pressure  method  as 
described  by  the  commission.     Respectfully  submitted. 

W.  B.  Cannon,  Chairman. 
Before  reading  the  report  Mr.  \V.  C.  L.  Eglin.  Philadel- 
phia, Pa.,  reviewed  the  causes  which  led  to  the  appointment 
of  the  joint  committee  of  the  National  Electric  Light  Asso- 
ciation, the  American  Institute  of  Electrical  Engineers  and 
the  American  Medical  Association.  At  the  conclusion  Mr. 
Eglin  demonstrated  the  method  of  resuscitation  on  a  volun- 
teer, showing  the  simplicity  with  which  the  movements 
could  be  carried  out.  The  simplicity  of  the  method  is  best 
shown  in  the  accompanying  photographs  taken  at  Seattle. 
On  motion  of  Mr.  H.  L.  Doherty,  of  New  York,  the  asso- 
ciation extended  a  vote  of  thanks  to  the  American  Medical 
Association  for  its  work  in  connection  with  the  other 
national  bodies  in  this  resuscitation  movement.  He  also 
moved  that  the  work  be  continued. 


TELEPHONE  STATISTICS  OF  THE  WORLD. 

1  he  Amnic.ni  Teh  piionr  I'i-  Tclci^raph  t  ompanv,  .New 
\ Ork,  has  recently  published  some  nu«Testmg  statistics 
regarding  lele|»hoiies  throughout  the  world.  It  is  estimated 
that  on  Jan.  1.  i<;ij.  there  were  in  use  12,433,000  telephones, 
of  which  the  I'nited  .States  had  67.1  ))er  cent.  Canada  2.7 
l)er  cent,  Euioi.e  26  jjer  cent  and  .ill  other  countries  the 
remaining  4.2  jcr  cent.  Tlu  total  length  of  tele])hoiie  wires 
(111  die  saiiii'  date  was  2y, 566,000  miles,  ni  which  the  United 
-Stalls  jiad  61.3  per  cent,  (  anada  2.6  per  cent,  ICuropc  32 
per  cent  and  all  other  countries  3.9  per  cent.  Com]>arcd  with 
Ian.  I,  i<;ii,  this  is  an  increase  of  10  per  cent  in  telephones 
and  9  per  cent  in  length  of  wires.  The  increase  in  length 
of  wire  during  the  period  1901-1912  is  500  per  cent,  and  the 
increase  in  telephone  stations  during  the  same  period  is  400 
per  cent.  It  is  worthy  of  note  that  the  Unitecl  .States  has 
over  one-half  the  total  telephone  wire  of  the  world  and 
nearly  twice  the  total  mileage  of  Pairope.  The  worlds  in- 
vestment in  telephones  on  Jan.  i,  1912,  is  placed  at 
Si, 729,000,000  and  the  annual  number  of  telephone  con- 
versations at  22,000,000,000,  the  latter  figure  being  an  in- 
crease of  S  per  cent  over  1910.  On  Jan.  i.  1911.  the  invest- 
r.ient  per  telephone  was  $139,  and  the  investment  per  capita 
was  in  the  United  States  $10.27.  in  Canada  $4.76  and  in 
luirope  $1.18. 

Considering  telephones  per  100  population,  during  the 
period  from  Jan.  i,  1902,  to  Jan.  i,  191 2,  the  United  States 
shows  an  increase  from  2.3  to  8.8,  Canada  from  1.2  to  4.2 
;ind  Europe  from  0.3  to  0.7.  Of  the  European  countries, 
Sweden  and  Denn\irk  reach  the  highest  figure  of  3.5  per 
100  i)opulation.  Among  the  American  cities,  Los  Angeles 
lieads  the  list  with  twenty-four  telephones  per  100  popula- 
tion, followed  by  Chicago  with  11,  Boston  with  9.2,  Phila- 
delphia with  8.6  and  New  York  with  8.3.  Excepting  Stock- 
holm, which  has  nineteen  telephones  per  100  po])ulation, 
none  of  the  European  cities  has  reached  the  development 
ot  Xew  York.  Neither  London,  Paris,  Vienna  nor  St. 
Petersburg  has  reached  a  development  of  3  telephones 
oer  100  population.  Berlin  has  5.3,  Hamburg  4.7,  Chris- 
tiania  6.9  and  Copenhagen  7.  In  actual  number  of  tele- 
phones on  Jan.  i,  191 1,  Berlin,  London  and  Paris,  with  a 
combined  total  of  403,500  telephones,  are  about  even- with 
Xew  York  (402,000).  The  total  gross  telephone  earnings 
of  the  world  for  the  year  1909  are  placed  at  $329,000,000,  of 
which  the  United  States  earned  67.4  per  cent  and  Europe 
27.8  per  cent.  The  average  earnings  per  telephone  were  in 
the  United  States  $32.87  and  in  Europe  $35.40. 

.Attention  is  called  to  the  progress  of  long-distance  tele- 
phone service  during  the  past  year.  In  the  United  States 
commercial  service  was  opened  between  New  \'ork  and 
Denver,  a  distance  of  2160  miles,  this  being  now  the  longest 
distance  over  which  oral  communication  is  given  com- 
mercially. In  Europe  long-distance  service  has  been  greatly 
extended  by  utilizing  the  new  cables  between  (ireat  Britain 
and  Belgium  and  between  Dover  and  Calais,  both  of  which 
are  constructed  w-ith  Pupin  loading  coils.  The  former  will 
enable  conversation  to  be  carried  on  between  London  and 
Berlin  and  the  latter  between  Glasgow.  Edinburgh  and 
Aberdeen  and  Paris. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


•Printed   as  supplement  to  the   Electrical   World,  June   1.    1912. 


NEW  YORK  COMMISSION,  FIRST  DISTRICT. 

During  the  week  the  Public  Service  Commission  for  the 
Eirst  District  adopted  the  Sixty-fifth  Street  (Brooklyn) 
and  Staten  Island  route.  The  resolution  provides  for  the 
construction  of  a  two-track  subway,  extending  from  a  point 
in  Brooklyn  under  Fourth  Avenue,  at  or  near  Sixty-fifth 
Street,  where  a  connection  can  be  made  with  the   Fourth 
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Avciuic  route  as  alrcad}  legalized,  and  tlieiice  extending 
under  Sixty-seventh  Street.  Owl's  Head  Park  and  the  Nar- 
rows to  a  point  near  Arrietta  Street  in  the  borough  of 
Richmond,  where  the  route  will  diverge  into  two  sections, 
one  section  running  to  a  point  of  connection  with  the  North 
Shore  branch  of  the  Staten  Island  Rapid  Transit  Railroad 
and  the  other  running  to  a  point  of  connection  with  the 
South  Shore  branch  of  the  Staten  Island  Rapid  Transit 
Railroad. 

The  coiniiiission  has  received  from  the  secretary  the  re- 
port of  gas  and  electric  meters  tested  during  the  month  of 
May,  1912.  'i'he  re])ort  showed  that  33,319  gas  meters  and 
sixty-seven  electric  meters  had  been  tested.  Of  the  gas 
meters.  294  were  tested  on  complaint,  6192  were  new  meters 
and  26,833  vvere  re])aired  and  removed  meters.  All  of  the 
electric  meters  vvere  tested  on  com])laint. 

.\IAKVLANU  COMMISSION. 

Plans  are  being  made  by  the  Baltimore  Protective  Tele- 
phone Association  for  an  appeal  to  the  Public  Service  Com- 
mission for  a  readjustment  of  telephone  charges  in  the  city 
of  Baltimore.  A  circular  letter  was  sent  out  last  week  to 
all  of  the  members  of  the  association  showing  some  of  the 
rates  in  other  large  cities  where  unlimited  service  is  in 
vogue.  The  fight  of  the  association  will  be  concentrated 
on  an  effort  to  have  tlie  unlimited  service  restored  in  the 
business  section  of  Baltimore. 

Governor  Goldsborough  last  week  announced  the  appoint 
ment  of  Mr.  E.  Clay  Timanus,  former  Mayor  of  Baltimore, 
to  succeed  Benjamin  T.  b'endall  on  the  Maryland  Public 
Service  Commission.  Mr.  Fendall's  term  of  office  had  ex- 
pired. Mr.  Timanus  is  said  to  be  admirably  equipped  for 
the  office  to  which  he  has  been  appointed,  and  his  public 
record  is  excellent. 

OHIO    COMMISSION. 

Oil  request  of  City  Solicitor  O.  H.  Stewart,  of  Middle- 
port,  Ohio,  Attorney  General  Hogan.  of  Ohio,  has  ren- 
dered an  opinion  as  to  the  rights  of  cities  owning  public 
utility  plants  to  undersell  privately  owned  plants,  if  they 
find  it  possible  to  do  so.  Mr.  Hogan  states  that  municipali- 
ties enter  the  business  under  the  same  conditions  that 
private  individuals  or  corporations  do  and  that  they  have 
the  same  rights  relative  to  making  rates  for  service,  except 
that  they  are  forbidden  to  make  rates  below  the  cost  of  pro- 
duction. All  public  service  companies,  he  said,  enter  the 
business  with  a  full  knowledge  of  existing  conditions  and 
they  acquire  no  exclusive  field  in  securing  their  franchises. 

Chairman  O.  P.  Gothlin,  of  the  commission,  has  been 
quoted  as  saying  that  he  has  been  considering  plans  whereby 
the  Bell  and  the  independent  telephone  companies  may  com- 
bine by  an  exchange  of  plants  and  interchange  of  service 
in  such  a  manner  as  to  furnish  a  single  service  in  all  the 
towns  and  cities  of  the  State.  He  is  reported  to  feel  that 
the  authority  of  the  commission  is  such  that  no  one  will 
suffer  from  an  undue  increase  of  rates  when  this  is  brought 
about.  In  this  connection  it  has  been  stated  that  the  inde- 
pendent companies  are  not  making  extensions  as  rapidly  a^ 
needed  at  some  points  and  that  the  long-distance  lines  are 
practically  as  they  were  months  ago.  In  reply  to  a  com- 
plaint from  Dayton,  Mr.  Frank  A.  Davis,  president  of  the 
United  States  Telephone  Company,  is  quoted  as  saying  that 
both  interests  expect  to  consolidate  in  all  the  principal 
points  in  the  State  and  that  his  company  does  not  care  to 
make  extensions  that  would  only  increase  the  wreckage 
when  the  change  finally  takes  place.  The  service  of  the 
independent  companies  is  not  being  extended  in  any  part 
of  the  State,  he  said,  while  the  Bell  interests  are  going 
forward  with  their  improvements  and  extensions  as  usual. 
Mr.  Harrison  B.  McGraw,  a  Cleveland  attorney  who  has 
always  been  opposed  to  such  consolidations,  states  that  thev 
would  be  just  as  illegal  now  as  before  the  public  utilities 
law  was  enacted. 


W 1  SCO  N  S I  N    CO  M  M  1 SS I  ON . 

iiie  coiimiisNion  has  refused  to  grant  the  city  of  Waupaca 
a  rehearing  in  its  lighting  controversy  with  the  Waupaca 
Electric  Light  &  Railway  Company.  In  its  application  for 
a  rehearing,  the  city  objected  to  the  scope  of  the  commis- 
sion's former  investigation  on  the  grcnind  that  jurisdiction 
was  assumed  in  matters  not  included  in  the  stipulation  under 
which  the  original  case  was  submitted  for  arbitration.  The 
original  matter  concerned  the  substitution  of  alternating- 
current  inclosed  arcs  for  open  direct-current  arcs  under 
ihe  terms  of  a  contract  calling  for  lamps  of  ■'2000  nominal 
candle-power."  The  commission  held  that,  although  the 
illumination  from  the  inclosed  arc  as  measured  by  a  photom- 
eter was  materially  less  than  that  from  the  open  arc,  the 
advantages  which  the  former  possessed  in  the  way  of  more 
satisfactory  service  practically  compensated  for  any  de- 
ficiency in  candle-power,  and  that  if  any  difference  did 
exist  it  was  too  small  to  be  measured  by  any  monetary 
standard.  In  its  application  for  a  rehearing  the  city  con- 
tended that,  inasmuch  as  the  inclosed  arc  now  in  use  is 
deficient  in  candle-power,  it  was  entitled  to  a  refund  for 
payments  made  since  the  substitution  and  a  corresponding 
reduction  in  the  future.  In  denying  the  application,  the 
commission  reiterated  its  former  opinions  to  the  effect  that 
the  defendant  has  substantially  fulfilled  its  contract, 
although  it  has  not  fully  complied  with  the  express  terms 
thereof,  and  no  direct  or  measurable  damage  has  been  sus- 
tained by  the  municipality  by  virtue  of  the  substitution. 
The  commission  stated  furthermore  that  even  if  the  citv 
was  entitled  to  a  refund  it  would  be  more  than  offset  by  the 
sums  due  the  utility  company  on  account  of  insufficient 
street-lighting  revenues. 

The  Chippewa  Valley  Railway,  Light  &  Power  Company 
has  been  authorized  to  substitute  a  revised  schedule  of 
rates  for  the  schedule  of  flat  rates  now  in  effect.  The  re- 
vised schedule  provides  for  a  primary  charge  of  12.5  cents 
per  kw-hr.  for  the  first  fifty  hours'  use  per  month  of  the 
active  connected  load;  a  secondary  charge  of  8  cents  for 
the  next  fifty  hours'  use,  and  an  excess  charge  of  4.5  cents. 
The  consumers  are  classified  according  to  the  commissions 
usual  practice.  While  the  revised  schedule  will  result  in 
slight  increases  in  certain  cases,  it  will  in  general  effect  a 
reduction  in  rates.  The  schedule  of  rates  for  motor  service 
includes  a  charge  of  75  cents  per  connected  horse-power 
per  month,  plus  a  charge  of  2  cents  per  kw-hr.  for  energy 
where  the  installation  is  over  20  hp :  for  installations  less 
than  20  hp  the  energy  charge  is  to  be  6  cents  per  kw-hr. 
tor  the  first  thirty  hours'  use  per  month  of  the  maximum 
demand  and  3  cents  for  all  excess. 

The  commission  has  authorized  the  Mineral  Point  Tele- 
phone Company  to  increase  its  switching  charge  from  $1.50 
per  telephone  ]u^r  month  to  $2  per  month.  The  com])any 
applied  for  a  rate  of  $6,  but  the  in\-estigatioii  showed  that 
the  charge  as  ordered  would  he  sufficient  to  take  care  of 
this  branch  of  the  business.  The  commission  also  em- 
powered the  utility  to  refuse  to  furnish  connections  at  its 
switchboard  to  rural  lines  not  connected,  except  where 
lines  are  full  metallic  and  have  no  more  than  ten  subscribers 
per  line.  The  Mineral  Point  exchange  is  now  furnishing 
switching  service  to  twenty  rural  lines.  ])racticallv  all  of 
which  have  ground  return. 

.M.\SS.\C  II  L" .SETTS    CO.\l  .MISSION. 

The  Massachusetts  Gas  and  Electric  Light  Commission 
has  approvcfl  a  joint  application  of  the  I'oxboro  FJectric 
Company  and  the  L^nion  Electric  Light  Company,  of  Erank- 
lin.  relative  to  the  purchase  by  the  Eoxboro  company  of 
the  I'nion  company's  property  and  franchise.  The  com- 
mission has  authorized  the  Union  company  to  issue  addi- 
tional capital  stock  of  the  par  value  of  $73,800  for  the 
payment  of  all  its  bonds,  notes  and  debt  outstanding  Nov.  i. 
1911.  By  th.e  agreement,  the  Union  company  sells  to  the 
Eoxboro   company    its    franchises,    plant    and    other    assets 
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and  tlir  I'Oxboro  coiupaiiy  is  to  issue  ami  c.\cliaii>;c  it^ 
capital  stDck,  share  for  share,  for  the  capita!  stock  of  llu- 
Union  company  as  it  will  be  when  the  783  shares  mentioned 
above  shall  have  been  issued,  'ihc  Union  company  is  then 
to  be  dissolved.  Hy  an  order  issued  sinndtaneously  the 
connnission  authorizes  the  i'oxboro  coini)any  to  issue  93.S 
shares  of  additional  capital  stock  to  elTeit  the  purch.ise. 


Current  News  and  Notes 

COM.MKRCK,  THE  COMMISSION  AND  THE  CoURTS. — A  lec- 
ture on  this  subject  was  delivered  at  Cornell  University  on 
May  13  under  the  auspices  of  the  College  of  Arts  and 
Sciences,  by  Mr.  Logan  G.  McPherson,  lecturer  on  trans- 
portation at  Johns  Hopkins  University  and  director  of  the 
Bureau  of  Railway  Economics.  Copies  of  this  interesting 
address  have  been  reprinted  for  distribution  and  may  be 
obtained    bv    addressing    Mr.    McPherson    at    Washington, 

D.  C. 

*  ♦     ♦ 

Utilization  of  Energy  from  Los  Angeles  Aqueduct. — 
In  connection  with  its  municipal  water-supply  system  the 
city  of  Los  Angeles  is  considering  a  plan  proposed  by  its 
chief  electrical  engineer,  Mr.  E.  F.  Scattergood,  to  distribute 
throughout  the  city  electric  energy  produced  at  the  gen- 
erating station  erected  in  connection  with  the  water-supply 
system.  It  is  estimated  that  to  install  a  complete  under- 
ground commercial  and  street  lighting  system  will  cost 
$16,500,000.  It  is  proposed  to  finance  the  scheme  by  an 
assessment  on  the  property  of  the  city.  The  city  charter 
makes  provision  for  installing  the  distributing  system  under 

the  assessment  plan. 

*  *     ♦ 

Construction  Work  of  Illinois  Traction  System.— 
The  Illinois  Traction  System,  with  headquarters  in  Peoria, 
111,  controls  a  large  number  of  electric  light  and  power 
companies  as  well  as  street  railway  and  interurban  railway 
lines.  Much  construction  work  is  planned  for  this  year, 
including  the  installation  of  electric  lighting  service  at 
Cerro  Gordo,  Oakwood,  Fithian,  Wapella  and  Mindale,  111. 
It  is  interesting  to  note  that  thirty-four  electrolytic  light- 
ning arresters  for  700  volts  will  be  installed  at  substations 
on  the  direct-current  feeders  for  trolley  lines.  This  pro- 
tection is  in  add'ition  to  the  33,000-volt  electrolytic  light- 
ning arresters  used  on  alternating-current  transmission 
lines  at  substations.  Six  substations  not  previously 
equipped  with  this  type  of  arrester  on  the  primary  side 
will  be  supplied  with  it  this  year. 

*  *     * 

High  Central- Station  Taxes  in  Milwaukee.— Of  the 
$525,128  taxes  levied  by  the  Wisconsin  State  Tax  Commis- 
sion for  the  year  1912  upon  the  assessed  value  of  the  prop- 
erty owned  and  operated  as  of  June  30,  191 1,  by  all  of  the 
electric  raihvay,  light  and  power  companies  in  the  State, 
$296,572,  or  56.4  per  cent,  is  represented  by  the  assessment 
upon  the  properties  of  The  Milwaukee  Electric  Railway  & 
Light  Company.,  The  total  assessed  valuation  of  the  prop- 
erties of  all  of  the  companies  is  $46,365,000,  of  which  The 
Milwaukee  Electric  Railway  &  Light's  proportion  was 
$26,750,000.  In  order  to  pay  the  $296,572  tax  on  this  valua- 
tion it  will  take  22  per  cent  of  the  net  income  of  the  com- 
pany for  the  calendar  year  ended  Dec.  31,  191 1,  as  reported 
by  the  company  to  the  Railroad  Commission  of  Wisconsin. 
In  addition  to  the  state  tax,  the  company  has  to  pay  annually 
city  taxes  of  approximately  $100,000  on  real  estate,  etc., 
assessed  by  the  city  and  not  by  the  State,  making  a  total 
burden  for  the  year  of  nearly  $400,000. 

*  *     * 

Chicago  Electrolysis  Situation. — Hearings  before  the 
Chicago  Council  committee  on  gas,  oil  and  electric  light  on 


tile  subject  of  electrolysis  have  continued.  Estimates  have 
l)een  submitted  by  the  city  electrician  ior  the  installation  of 
a  b(joster  .system  which  amount  to  between  $4,000,000  and 
$5,000,000.  However,  all  of  the  public  utility  companies 
concerned — with  the  exception  of  the  gas  company — arc  in 
favor  of  installing  a  drainage  system,  which  it  is  said  will 
not  cost  more  than  approximately  $350,000.  It  developed 
at  the  hearings  that  a  committee  of  nine  members  from  the 
various  companies  interested  has  been  secretly  investigating 
the  subject  for  several  years  and  has  gathered  a  large 
amount  of  information  and  data.  It  appears  that  the  gas 
company  has  been  spending  between  $7,000  and  $10,000  a 
year  in  locating  electrolytic  damage  to  its  unrlcrground 
system.  The  hearings  will  continue  and  evidence  will  be 
sought  showing  to  what  extent  the  underground  cables  of 
the  telephone  company  have  been  damaged  by  electrolytic 
action. 

SOCIETY  MEETINGS. 

Annual  Convention  I.  E.  S. — The  1912  convention  of 
the  Illuminating  Engineering  Society  will  be  held  from 
Sept.  16  to  19  at  Niagara  Falls,  Ontario,  Canada.  The 
headquarters  will  be  at  the  Clifton  Hotel. 

in        :k        :k 

Illinois  Contractors'  Meeting. — At  a  meeting  of  the 
Illinois  State  Electrical  Contractors'  Association  held  in 
Rock  Island  on  June  15,  the  following  officers  were  elected: 
Mr,  William  McGuineas,  Chicago,  president;  Mr.  J.  T. 
Merron,  Peoria,  vice-president;  Mr.  M.  N.  BlumenthaL 
Chicago,  secretary,  and  Mr.  J.  N.  Pierce,  Chicago,  treas- 
urer. The  next  meeting"  of  the  association  will  be  held  in 
Peoria  during  January. 

*  *     * 

Northwestern  Cedarmen's  Association. — Twenty-one 
members  of  the  Northwestern  Cedarmen's  Association,  in- 
cluding President  T.  P.  Bradley,  of  Duluth,  and  Vice- 
president  W.  C.  Morse,  of  Minneapolis,  made  a  tour  of 
inspection  of  the  white-cedar-producing  territory  of  north- 
ern Minnesota.  The  trip  proved  so  interesting  to  all  con- 
cerned, from  both  the  business  and  the  recreation  stand- 
point, that  it  is  likely  to  become  one  of  the  annual  affairs 
of  the  association. 

Brooklyn  Company  Section  N.  E.  L.  A.  Meeting. — The 
fourth  annual  convention  of  the  Brooklyn  Company  Section, 
N.  E.  L.  A.,  will  be  held  at  the  Oriental  Hotel,  Manhattan 
Beach,  N.  Y.,  on  June  26.  Following  the  routine  business 
the  members  of  the  section  will  be  the  guests  of  the  Edison 
Electric  Illuminating  Company  of  Brooklyn  at  a  banquet 
given  at  the  hotel,  after  which  addresses  will  be  given  by 
Mr.  Samuel  Insull,  of  Chicago,  and  Mr.  W.  F.  Wells, 
assistant  general  manager  and  general  superintendent  of  the 
local  company.  Election  of  officers  for  the  coming  year 
will  follow  the  addresses. 

*  *     * 

Chicago  Electric  Club. — At  a  meeting  of  the  Chicago 
Electric  Club  on  June  13  the  speaker,  Mr.  Max  W.  Zabel, 
of  Chicago,  defended  the  existing  patent  laws.  He  re- 
ferred to  the  great  value  of  the  patent  system  to  the  public 
at  large  and  replied  in  a  general  way  to  some  of  the 
criticisms  which  have  been  made  against  the  existing  con- 
ditions. Mr.  Zabel  did  not  concur  in  the  view  that  there  is 
any  substantial  abuse  in  the  occasional  practice  of  pur- 
chasing inventions  in  order  to  withhold  them  from  use. 
The  speaker  agreed,  however,  that  one  of  the  serious  evils 
under  the  present  system  is  the  great  expense  involved  in 
patent  litigation.  He  also  referred  to  the  practice  of  hold- 
ing applications  in  the  Patent  Office  as  long  as  possible 
and  declared  that  it  ought  to  be  corrected.  The  subject  was 
then  discussed  briefly  by  Messrs.  G.  W.  Cravens,  E.  A, 
Rummler,  J.  H.  Delany  and  M.  G.  Lloyd. 
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ABSTRACTS  OF  N.   E.  L.  A.  CONVENTION 
PAPERS  AND  DISCUSSIONS 


'  N   our   issue  dated   May  4  was  given   tlie   prc- 

Iliniinary    program    of    the    National    Electric 
Light  Association  convention  held  at   Seattle 

J      on  June   10-13.     A   telegraphic   report  of  the 

opening  sessions  appeared  in  our  issue  for 
June  15.  On  page  1343  of  this  issue  appears  an  account 
of  those  features  of  the  convention  of  general  interest 
from  the  point  of  view  of  their  news  value.  Below  are 
given  abstracts  of  the  papers  and  committee  reports  pre- 
sented during  the  convention.  The  abstracts  are  arranged 
according  to  subject  matter,  without  regard  to  the  order  of 
presentation  or  the  sections  of  the  association  before  which 
they  were  read  and  discussed. 

REPORT  OF  THE  PUBLIC  POLICY  COMMITTEE. 

Of  the  many  reports  presented  during  the  convention, 
probably  none  was  of  greater  importance  to  the  industry 
than  that  of  the  public  policy  committee.  This  report  was 
prepared  by  a  committee  consisting  of  Messrs.  N.  F.  Brady, 
E.  W.  Burdett,  H.  M.  Byllcsby,  H.  L.  Doherty,  C.  L.  Edgar, 
W.  W.  Freeman,  J.  F.  Gilchrist,  George  H.  Harries,  Samuel 
Insull,  J.  D.  McCall,  T.  E.  Murray,  Samuel  Scoville,  C.  A. 
Stone  and  Arthur  Williams,  with  Mr.  Williams  as  chairman. 
Attention  was  called  to  the  existing  and  growing  state 
of  industrial  unrest  and  dissatisfaction.  The  old  order  is 
undergoing  changes  no  less  real  because  the  result  is  reached 
by  changing  public  opinion  rather  than  by  physical  effort. 
The  committee  urged  that  the  member  companies  give  care- 
ful consideration  to  their  standing  in  the  community  they 
serve,  and  that  the  utmost  care  be  exercised  to  eliminate  on 
their  part  any  condition  leading  to  friction,  criticism  or  a 
sense  of  injustice.  The  interests  of  the  public  are  best 
served  by  giving  public  utilities  the  monopoly  in  the  fields 
they  occupy,  thereby  enhancing  the  capacity  and  stability 
of  the  generating  plants.  With  extending  and  wise  legisla- 
tive control  of  the  utilities  and  continued  acceptance  of  the 
principle  of  regulative  control,  natural  monopoly  is  bene- 
ficial and  not  harmful  to  the  public  and  to  central-station 
interests.  Where  monopoly  of  service  is  granted  a  higher 
degree  of  responsibility  rests  upon  central-station  men  to 
become  an  important  factor  in  that  which  makes  for  the 
larger  and  better  development  of  the  community  in  which 
their  service  is  rendered.  If  possible,  efforts  toward  good 
service,  fair  prices  and  courteous  treatment  should  be 
greater  than  where  competition  is  most  keen. 

The  committee  reported  the  organization  during  the  year 
of  the  Municipal  Ownership  Publishing  Company  at  17 
East  Thirty-eighth  Street,  New  York  City,  to  maintain  a 
library  from  which  the  general  public  may  obtain  quickly 
from  all  parts  of  this  country  and  Europe  the  latest  avail- 
able information  on  the  subject  of  municipal  ownership.  In 
addition  it  will  issue  a  monthly  publication  in  reference  to 
the  municipal  ownership  movement  and  its  economic  fea- 
tures. The  publicity  organization  mentioned  is  planning  to 
cover  the  entire  field  with  accuracy,  for  the  purpose  of 
obtaining  the  economic  facts,  without  bias  or  prejudice,  and 
to  follow  a  course  that  will  win  the  confidence  of  writers, 
and  through  them  of  the  public.  The  belief  is  that  with  the 
uncolored  facts  fairly  presented  the  conclusions  upon  the 
municipal  ownership  question  may  be  left  with  the  public. 
Among  the  central-station  companies  that  have  inaugu- 
rated welfare  departments  for  their  employees  are  the 
Commonwealth  Edison  Company  of  Chicago.  Edison  Elec- 
tric Illuminating  Company  of  Brooklyn,  Edison  Electric 
Illuminating    Company    of    Boston,    Philadelphia    Electric 


Company,  Cleveland  Electric  Illuminating  Company,  New 
York  Edison  Company,  iMilwaukee  Electric  Railway  & 
Light  Company,  Consolidated  Gas,  Electric  Light  &  Power 
Company,  of  Baltimore,  and  the  operating  firms  of  Stone 
&  Webster  and  H.  M.  Byllcsby  &  Company. 

Attention  was  called  to  the  fact  that  underpaid  labor  is 
not  desirable  in  any  industry,  for  the  productive  value  of 
underpaid,  and  consequently  underfed,  men  and  women  can- 
not equal  that  of  those  who  have  enough  to  provide  at  least 
the  minimum  required  for  good  health  and  a  reasonable 
degree  of  contentment.  No  community  can  afford  to  ask 
that  a  public  service  corporation  shall  underpay  its  em- 
ployees, or  pay  to  any  a  wage  in  which  there  is  not  sufficient 
allowance  for  relatively  high  standards  of  labor,  no  matter 
in  what  department  of  the  industry  the  recipients  may  be 
engaged.  Nothing  can  be  more  conducive  to  high  service 
standards  and  public  confidence  and  support  than  a  satisfied, 
contented,  strong,  healthy  and  vigorous  body  of  employees! 

Discussion. 
Mr.    Samuel    Insull,    Chicago,    who     was    unanimously 
selected  by  the  public  policy  committee  to  present  its  report 
at  the  public  meeting,  discussed  its  importance  and  scope  at 
some  length  after  it  was  read.     He  explained  that  in  read- 
ing the  names  and  business  connections  of  the  various  mem- 
bers of  the  committee  he  wished  to  bring  out  the  important 
position  which  most  of  them  occupied  in  the  electric-light 
mdustry.     He  said  that  the  committee  represented  not  less 
than  one-half  of  the  money  mvested  in  the  electric  lighting 
and  motor-service  business  in  the  United  States,  and  tha^t 
they  were  speaking  with  the  responsibility  of  men  who  have 
the  care  of  upward  of  a  thousand  millions  of  dollars  of  in- 
vestment.   Good  business  and  not  charity  was  the  cause  of 
the  recommendations  of  the  committee  in  those  considera- 
tions which  had  to  do  with  the  welfare  of  employees,  and 
in  the  estimation  of  the  committee  the  cure  for  industrial 
trouble  is  to  have  contented  employees.    Since  savings  funds 
encourage  thrift  and  lead  to   the  acquisition   of   property, 
companies     fostering     such     movements     are     raising    the 
standard  of  their  employees  and  rendering  a  public  service. 
Speaking  on   municipal   ownership,   Mr.  Insull  said  that 
electric  service  can  be  rendered  on  the  most  economical 
basis  only  by  the  absolute  concentration  of  production  and 
distribution.    Ignoring  entirely  the  political  aspect  and  con- 
sidering the   subject  only   from  an  economical   standpoint, 
Mr.  Insull  maintained  that  the  only  way  to  get  best  results 
out  of  money  invested  is  by  concentration  and  by  monopoly. 
From  a  study  of  conditions  in  New  York  and  Chicago  he 
stated  that  a  proper  concentration  would  have  resulted  in 
a  saving  of  $150,000,000  in  the  former  city  during  the  past 
decade  and  of  $75,000,000  in  Chicago  during  the  same  time. 
He  viewed  the   establishment  of  commissions   to   regulate 
natural  monopolies  as  one  of  the  encouraging  signs  of  the 
tunes,  as  this  is  the  only  means  by  which  competition  can 
be   eliminated   in   a   business   which    from    its   very   nature 
should  be   monopolistic.     The   relations  of  the  association 
with  manufacturers  and  bankers  were  also  reviewed  by  the 
speaker  as  well  as  the  relation  of  the  United  States  govern- 
ment to  the  development  of  water-powers.    Among  the  sug- 
gestions offered  for  the  consideration  of  the  public  policy 
committee  was  the  question  of  conservation  and  also  the 
question  of  integrity  of  electric-light  securities.    At  the  con- 
clusion of  Mr.  Insull's  remarks,  on  motion  of  Mr.  Lieb,  the 
report  was  adopted,  ratifying  similar  action  that  had  been- 
taken  in  the  executive  session  earlier  in  the  dav. 
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A  ii.i|>ir  prcsi'iiti'd  l»y  Mr.  Jolin  ('.  Iloyt  ot\  llu'  work  aiiil 
piiMications  nl'  llu-  L'nitcd  Stati'>>  f^oviMiimont  rclatiiiK  to 
liydroi'k'clric  dovcltipmciit^  was  a  valiiahlo  rcsuinc  of  the 
subject  and  showed  tlie  great  extent  to  which  the  govtrn 
mciit  is  collecting  important  technical  data  of  use  to  en- 
gineers, rile  government  investigations  are  carried  on  hy 
a  large  corps  of  technically  trained  men  of  special  c.\i)eri- 
ence  and  are  ordinarily  made  on  a  more  thorough  and  sys- 
tematic basis  than  are  i)rivate  investigations,  which  are 
fre(|ueiitly  sul)iected  to  limitations  of  both  time  and  ex- 
pense. The  government  data  of  special  value  in  connec- 
tion with  hydroelectric  projects  may  be  grouped  under 
various  topics,  as  follows:  water  sui);)ly,  topography,  geol- 
ogy, climate,  social  and  industrial  conditions,  and  experi- 
mental engineering  data.  The  paper  briefly  reviewed  the 
work  of  the  various  government  bureaus  and  depart- 
ments collecting  data  of  the  above  character,  and  in  con- 
clusion gave  explicit  directions  on  how  to  obtain  govern- 
ment records  and  publications.  Those  who  desire  to  keep  in 
constant  touch  with  such  information  can  subscribe  for  the 
Monthly  Catalogue  of  United  States  Public  Documents, 
which  is  issued  by  the  Sui)erintendent  of  Public  Documents 
at  Washington.  1).  C.  and  for  which  the  subscription  price 
is  $1.10  per  annum.  Practically  all  government  publications 
are  issued  in  small  editions,  however,  and  they  caniiot  be 
supplied  to  fill  a  large  demand.  In  order  to  make  all  such 
])ublications  generally  accessible,  copies  are  deposited  in 
certain  public  libraries  that  have  been  designated  as  "gov- 
ernment depositories."  Additional  important  information 
is  sometimes  found  in  the  files  of  the  various  departments 
and  bureaus  at  Washington. 

Discussion. 

Considerable  interest  was  displayed  in  tliis  paper,  which 
was  read  by  Mr.  G.  L.  Parker,  Washington,  D.  C.  It  was 
discussed  at  some  length  by  Messrs.  J.  Jacobs,  Seattle: 
J.  .\.  Hritton.  San  Francisco;  H.  L.  Doherty,  New  York, 
and  W.  X.  Ryerson,  Duluth.  The  first  speaker  called  at- 
tention to  the  value  of  the  paper  in  laying  before  engineers 
the  comprehensive  work  being  carried  on  by  the  govern- 
ment in  relation  to  the  development  of  water-powers.  He 
expressed  surprise  that  engineers  have  not  been  more 
generally  informed  of  this  work  and  made  greater  use  of 
it  than  they  have.  This  speaker  especially  commended  the 
government  papers  on  water  supply  and  water-power.  The 
work  of  the  government  was  criticised  only  in  respect  of 
being  insufficiently  comprehensive.  Many  of  the  state  gov- 
ernments are  co-operating  in  this  work,  but  as  a  rule  they 
are  seriously  hampered  by  the  lack  of  funds.  Several 
speakers  brought  out  the  fact  that  there  has  been  much 
mutual  co-operation  between  the  government  and  the  large 
hydroelectric  companies  in  gathering  this  information.  In 
particular,  the  companies  have  been  able  to  take  the  daily 
gage  readings  and  supply  information  in  regard  to  local 
rainfall.  The  chairman  emphasized  the  desirability  of  con- 
tinuing the  study  of  the  relation  between  rainfall  and  run- 
ofif.  This  is  a  complex  question  influenced  by  a  large  num- 
ber of  variable  factors,  which  are  dissimilar  in  different 
localities.  Mr.  Parker  explained  that  a  general  .study  of 
the  relation  of  run-ofif  and  rainfall  has  been  carried  out  for 
the  United  States  as  a  whole,  thus  furnishing  general  data 
on  the  subject.     Much  remains  to  be  done,  however. 

PRIME    MOVERS. 

The  sixty-five-page  report  of  the  prime  movers  com- 
mittee was  presented  by  Chairman  I.  E.  Moultrop.  It  was 
divided  into  three  parts  dealing  respectively  with  water, 
steam  and  gas  power.     In  general  the  committee  has  con- 


iiiiiii'd  the  work  ot  previous  conmiittees,  giving  careful 
consideration  to  the  di.scussion  uf  last  year's  report  in  con- 
nection with  water-power.  The  use  of  vertical  versus  hori- 
zontal-shaft wheels  was  discussed  at  some  length.  The 
liori/onlal-shaft  type  is  preferable  in  all  cases  except  where 
the  head  is  so  low  as  to  allow  insullicienl  room  to  guide  the 
water  properly  to  and  from  the  wheel.  However,  the  dilli- 
eulties  with  vertical-shaft  wheels  have  recently  been  re- 
•  luced  to  a  minimum  by  the  use  of  roller  bearings  for  sup- 
|)orting  the  weight  of  the  runner.  The  fitting  of  the 
runner  occasionally  gives  trouble,  and  there  is  still  some 
(liieslion  as  to  the  best  runner  material.  In  discussing 
governors  and  speed-limiting  devices  the  committee  ex- 
pressed the  opinion  that  there  is  still  room  for  consider- 
able improvement.  The  committee  called  attention  to  the 
benefits  of  operating  steam-driven  generating  units  in 
parallel  with  waterwheel  units  arising  from  the  superior 
efficiency  of  governing  devices  for  steam  prime  movers. 

\o  marked  development  in  steam  prime  movers  has  taken 
place  during  the  past  year.  The  principal  changes  in  de- 
sign have  been  in  the  direction  of  accomi)lishing  minor 
economies  and  facilitating  repairs.  More  attention  is  being 
given  than  formerly  to  the  development  of  central-station 
auxiliary  apparatus.  The  committee  discussed  at  some 
length  the  methods  of  purchasing  coal  and  pointed  out  the 
advantages  of  purchasing  on  an  ash  basis.  The  use  of 
chain-grate  stokers  was  recommended  for  burning  low- 
grade  coal  running  high  in  ash  and  volatile  matter,  but  the 
use  of  such  grates  with  fuels  which  tend  to  cake  or  run 
will  probably  result  in  burning  the  grate  bars.  This  diffi- 
culty can  be  overcome  to  some  extent  by  installing  a  water- 
back  just  in  front  of  the  bridge  wall.  It  is  possible  to 
construct  mechanical  stoking  furnaces  so  that  they  will  be 
practically  smoke-proof  after  the  brick-work  becomes 
heated.  Steam-flow  meters  have  not  been  perfected  to  a 
high  degree  of  accuracy  under  average  boiler  conditions 
but  are  nevertheless  accurate  to  a  degree  which  makes 
them  exceedingly  useful.  A  meter  of  this  character  is  a 
valuable  adjunct  to  a  boiler  or  a  steam  turbine  for  the 
purpose  of  showing  the  rate  of  output  or  consumption 
respectively.  The  committee  pointed  out  the  desirability 
of  regulating  feed-water  supply  to  individual  boilers  in 
order  to  maintain  a  uniform  steaming  rate.  The  fatigue 
of  cast-iron  fittings  when  exposed  to  superheated  steam 
was  emphasized,  and  the  committee  strongly  advised  against 
the  use  of  such  material.  Brief  reference  was  made  to 
the  new  method  of  burning  gaseous  fuel  which  was  devel- 
oped by  Professor  Bone,  of  England.  This  method  de- 
pends upon  the  apparently  new  principle  that  gas  burns 
more  readily  when  in  contact  with  an  incandescent  surface 
than  it  does  in  a  free  flame.  It  is  reported  that  high 
efficiencies  are  obtained  by  this  method.  The  committee 
called  attention  to  the  extensive  use  in  Europe  of  high- 
efficiency  reciprocating  engines,  such  as  the  locomobile 
of  the  Stumpf,  Wolf,  Lenz  and  Memming  types.  In  coii- 
paratively  small  sizes  these  types  have  attained  a  steam 
consumption  as  low  as  16.5  lb.  per  kw-hr.  Brief  state- 
ments were  included  from  two  large  manufacturers  of 
steam  turbines  covering  detailed  improvements  made  dur- 
ing the  past  year.  Efforts  continue  to  be  made  in  the 
direction  of  securing  higher  condenser  vacuums,  and 
radical  changes  in  design  have  been  made  during  the  past 
two  years  with  the  object  of  so  arranging  the  tubes  and 
baffling  the  flow  of  steam  that  the  entrained  air  will  be 
swept  toward  the  vacuum  pump  suction  and  the  steam 
side  of  the  tubes  readily  freed  of  condensation.  Sub- 
stantial improvements  have  been  made  in  speed  reduction 
gears  for  steam  turbines.  Such  equipment  has  been  in- 
stalled on  the  United  States  collier  Neptune. 

In  discussing  gas  power,  the  committee  dwelt  at  some 
length  on  the  available  sources  of  oil  for  prime  mover  pur- 
poses and  touched  upon  the  preparation  of  specifications 
for  engine  fuel  oil.     It  i.>  quite  essential  to  obtain  oil  that 
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is  free  from  acids,  asphaltuni  and  non-combustible  solids. 
In  both  (jermany  and  the  United  States  gas-house  tar  has 
been  successfully  used  in  engines  of  the  Diesel  type.  The 
superiority  of  engines  of  the  Diesel  type  as  regards  fuel 
economy  has  been  very  well  established.  The  following 
figures  were  given  for  oil  consumption  with  engines  of 
different  types:  Diesel,  0.5  lb.  per  brake  hp-hr. ;  De  La 
Vergne,  0.6  lb.  per  brake  hp-hr.;  Hornsby-Akroyd,  I  lb. 
per  brake  hp-hr.  The  oil  in  each  case  is  assumed  to  con- 
tain 18,500  heat  units  per  pound.  The  committee  included 
a  table  giving  very  complete  data  on  thirty-eight  oil-engine 
plants,  showing  the  cost  of  operation  and  describing  the 
results  obtained.  A  full  summary  was  presented  of  the 
troubles  experienced  in  operating  and  maintaining  twenty- 
one  engines  of  the  Diesel  type,  in  diP'c:ent  installations,  and 
sixteen  of  the  De  La  Vergne  type.  The  committee  did  not 
attempt  to  enter  extensively  into  the  subject  of  gas  engines; 
this  was  thoroughly  discussed  in  the  1908  proceedings  of 
the  association.  Coal-gas  producers  are  successfully  meet- 
ing demands  where  the  load-factor  is  high  and  fuel  rela- 
tively expensive.  Experimental  gas  turbines  as  large  as 
1000  hp  have  actually  been  bu'it  and  operated,  but  reliable 
information  in  regard  to  them  lias  not  been  received. 

Discussion. 

Unusual  interest  was  manifested  in  many  features  of 
tliis  report,  which  was  abstracted  by  Mr.  J.  B.  Klumpp. 
Among  those  who  took  part  in  the  discussion  were  Messrs. 

B.  J.  Denman,  Detroit.  ?,Iich.;  P.  Junkersfeld,  Chicago,  111.; 

C.  W.  Stone,  Schenectady,  N.  Y. ;  L.  Kemper,  Albert  Lea, 
Minn.;  R;  D.  De  Wolf,  Rochester,  N.  Y. ;  T.  H.  Yawger, 
Rochester,  N.  Y. ;  J.  A.  Lighthipe,  Los  Angeles,  Cal.,  and  J. 
II.  Egan,  Kansas  City.  Mo.  It  was  pointed  out  by  one  of 
the  speakers  that  the  high  efficiency  of  the  large  boiler  units 
in  the  Delray  station  at  Detroit  is  due  primarily  to  the 
features  of  design  and  cannot  be  accounted  for  by  unusual 
care  in  operation  or  by  the  selection  of  fuel  of  more  than 
average  quality.  Two  of  these  boiler  units  are  used  to 
supply  steam  for  one  14,000-kw  turbo-generator,  but  each 
unit  can  easily  carry  a  maximum  load  of  8000  kw.  The 
efficiency  curve  of  these  boilers  is  remarkably  flat.  The 
cost  of  setting  and  the  expense  of  furnace  repairs  are  both 
unusually  low. 

Several  speakers  indorsed  the  use  of  steam-flow  meters 
on  boiler  and  turbine  units  for  checking  the  operation.  In 
modern  central  stations  it  is  highly  essential  to  watch  the 
fficiency  of  operation,  and  the  steam-flow  meter  meets  a 
!i»iig-felt  want.  In  connection  with  the  use  of  fuel  oil 
under  steam  boilers  it  was  brought  out  that  the  vaporization 
of  the  oil  requires,  on  the  average,  about  2  or  2.5  per  cent 
of  the  total  steam  delivery.  It  is  expected  that  with 
mechanical  burners  the  steam  consumption  can  be  reduced 
to  I  per  cent.  The  use  of  oil  engines  was  said  to  be  satis- 
factory in  sizes  up  to  250  hp  with  the  single-cylinder  type 
and  up  to  double  this  output  with  the  two-cylinder  type. 
Another  speaker  voiced  the  opinion  that  the  Humphrey 
gas  pump  is  one  of  the  fundamental  inventions  of  the  age 
and  destined  to  play  an  important  part  in  future  develop- 
ments. 

ELECTRICAL    APPARATUS. 

The  committee  on  electrical  apparatus,  Mr.  L.  L.  Elden, 
chairman,  presented  a  comprehensive  report  of  fifty-five 
pages  on  generating  station  and  substation  apparatus,  in- 
tended to  be  a  continuation  of  the  work  commenced  by  the 
previous  committee.  The  body  of  the  report  was  very 
brief,  while  the  principal  details  were  presented  in  a  volu- 
minous illustrated  appendix.  The  report  is  well  worth  the 
careful  study  of  all  central-station  engineers. 

The  committee  directed  particular  attention  to  a  number 
of  improvements,  which  are  briefly  outlined  in  what  fol- 
lows. The  demand  for  higher  economy,  particularly  in 
steam  turbine  operation,  has  led  during  the  last  two  years 


to  the  adoption  of  still  higher  speeds,  especially  on  medium- 
size  and  large-size  units.  In  view  of  the  brief  experience 
with  such  units  special  care  should  be  given  in  the  prepara- 
tion of  specifications  to  insure  safe  and  reliable  operation, 
especially  in  connection  with  reactance,  temperature  rise, 
ventilation  and  ruggedncss.  Owing  to  the  progress  of  de- 
velopment,  the  committee  made  no  definite  recommenda- 
tions on  speed  limitations.  The  committee  also  pointed  out 
the  economic  advantages  of  very  large  generating  stations 
and  extensive  networks  for  distribution,  which  are  becom- 
ing better  known.  Enormous  possibilities  for  progressive 
central-station  companies  are  opening  up  along  these  lines. 
There  is,  therefore,  an  increasingly  strong  demand  for 
6o-cycle  synchronous  converters  for  railway  purposes,  and 
the  committee  strongly  urged  further  improvement  in  the 
design  and  construction  of  such  equipment.  The  committee 
was  not  in  favor  of  adding  to  the  investments  in  25-cycle 
transmission  lines  and  converting  apparatus. 

Developments  during  the  year  indicate  a  demand  for  sim- 
pler and  more  rugged  switchboard  equipment  in  substations, 
particularly  in  small  substations  which  do  not  have  con- 
tinuous attendance.  Iron-clad  switch  gear  is  being  used 
abroad  to  some  extent  and  is  being  favorably  thought  of  in 
this  country;  the  committee  reconmiended  that  it  receive 
careful   consideration. 

Power-limiting  reactances  have  been  successfully  in- 
stalled in  a  number  of  cases.  Induction  generators  have 
not  been  generally  adopted,  but  several  prominent  compa- 
nies, including  the  Interborough  Rapid  Transit  Company 
of  New  York  City,  have  installed  and  operated  them  with 
excellent  results.  The  operation  of  oil  switches  has  been 
improved  by  the  modification  of  the  baffles  inside  the  tanks 
and  the  strengthening  of  the  insulators  and  supports,  The 
conmiittee  called  attention  to  the  possible  hazard  to  em- 
ployees from  instrument  transformers  and  mentioned  a 
case  where  a  man  was  killed  by  touching  the  name  plate, 
which  was  crossed  with  the  primary  winding.  The  com- 
mittee also  recommended  that  the  manufacturers  continue 
their  efforts  to  increase  the  tube  life  in  mercury-arc  recti- 
fiers. 

Discussion. 

This  report  was  discussed  by  Messrs.  C.  W.  Stone, 
Schenectady,  N.  Y. ;  W.  N.  Ryerson,  Duluth,  Minn.;  T.  H. 
Yawger,  Rochester,  N.  Y.,  and  S.  Q.  Hayes,  East  Pitts- 
burgh, Pa.  Mr.  Stone  stated  that  in  the  matter  of  sub- 
station equipment  it  is  the  practice  in  Europe  to  provide 
for  interchangeable  operation  for  railway  and  lighting  serv- 
ice. This  is  accomplished  by  connecting  in  series  two 
synchronous  converters  each  giving  a  pressure  of  300  volts. 
Railway  service  is  supplied  at  600  volts  and  lighting  service 
at  300  volts.  With  reference  to  iron-clad  switch  gear,  the 
speaker  stated  that  his  company  has  placed  such  equipment 
on  the  market  in  England  and  can  supply  it  in  America  if 
desired.  The  use  of  power-limiting  reactors  is  most  im- 
l)()rtam  in  low-frequency  systems.  Auto-transformers  for 
this  purpose  are  not  as  satisfactory  as  air  reactors,  since 
the  presence  of  the  iron  core  is  a  disadvantage.  This  is 
not  serious,  however,  if  the  iron  is  not  saturated  under 
short-circuit  conditions.  It  is  decidedly  preferable  to  use 
external  reactors,  instead  of  designing  generators  with  suf- 
ficient internal  reactance  to  limit  the  delivery  of  power  to 
a  safe  maximum. 

The  speaker  expressed  his  preference  for  auxiliary  or 
isolated  exciter  systems  in  central  stations.  It  is  preferable, 
in  his  opinion,  to  drive  an  exciter  with  a  non-condensing 
turbine  and  employ  motor  drives  for  all  other  auxiliaries. 
He  stated  that  the  practice  of  designing  transformers  with 
a  minimum  internal  reactance  is  not  desirable  in  the  case 
j()f  high-tension  equipment.  He  recommended  that  systems 
operating  at  pressures  of  75,000  volts  or  higher  should  be 
delta-connected.  This  will  permit  the  use  of  arcing  ground 
suppressors.     The   speaker   did    not    favor   the   use   of   tlie 
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M«.r/.  I'ricf  system  lOr  ilu'  I'liiiditnnis  of  ()i)iT;ili(Hi  lliat  arc 
lomid  ill  America. 

Mr.  KytTsoii  (lrscriln'il  tlic  use  ol  an  iiuhicliDii  mutor  011 
tlie  shaft  of  a  watcr-wheel-tlriven  exciter  for  fuHilliuf;  tlu' 
fmictioi)  uf  a  speed  novenmr.  lie  rccoiiimciuled  tying  ex- 
citer sets  to  the  hushars  witiioiit  the  use  of  reverse-power 
relays.  The  speaker  also  was  in  favor  of  reducin;.;  the 
nundier  ol'  switciiimard  instruments  to  a  minimum.  .Mr. 
\a\vj.;er  descrihed  a  modification  of  the  Merz-Price  system 
which  has  been  tried  very  successfully  in  the  central-station 
systeu)  at  Rochester.  Mr.  Ilaycs  stated  that  in  his  opinion 
it  is  as  desiral)le  to  design  generators  with  high  internal 
reactance  as  it  i-  tn  employ  external  reactors,  lie  also 
stated  that  iron-clad  switch  gear  has  been  placed  on  the 
English  market  l>y  his  company. 

Mr.  l'".lden  in  closing  the  discussion  stated  that  it  is  pos- 
sible to  work  out  many  modifications  of  the  Merz-Price 
system,  lie  replied  to  some  criticism  in  regard  to  the  use 
of  rc\  erso-powcr  relays  by  saying  that  much  depends  on 
the  cpiality  of  the  relays  obtainable.  At  present  they  are 
not  over-reliable.  The  pilot  wire  in  the  Merz-Price  system 
costs  about  $1,000  per  mile. 

TRANSFORMERS. 

.\  comprehensive  illustrated  paper  on  the  care  and  opera- 
tion of  transformers  was  prepared  by  Mr.  W.  M.  McCona- 
hey.  The  author  pointed  out  in  general  that  the  large  high- 
voltage  transformers  now  coming  into  general  use  require 
a  certain  amount  of  care  and  attention  in  order  to  give 
satisfactory  service.  The  paper  dealt  mainly  with  oil-in- 
sulated transformers  but  referred  briefly  to  the  air-blast 
type.  The  two  primary  essentials  in  transformer  design 
are  insulation  and  heating.  Perhaps  the  most  important 
matter  in  connection  with  oil-insulated  transformers  is  the 
matter  o.  keeping  the  oil  in  proper  condition.  Moisture 
in  the  oil  is  the  most  insidious  fault  which  can  occur  and 
should  be  carefully  guarded  against.  An  exceedingly  sim- 
ple and  satisfactory  way  of  keeping  the  oil  clean  and  dry 
is  to  install  a  de-hydrating  outfit.  This  can  be  so  arranged 
in  the  case  of  large  transformers  that  the  oil  may  be 
cleaned  and  purified  without  taking  the  transformer  out  of 
service. 

Self-cooling  transformers  are  at  present  being  built  in 
sizes  up  to  about  3000  kw.  Larger  sizes  than  these  have  to 
be  water-cooled.  The  ordinary  water  rate  is  one-fourth  of 
a  gallon  per  minute  per  kilowatt  of  loss.  Large  transform- 
ers should  b^  periodically  inspected  about  once  in  six 
months,  at  which  time  the  oil  should  be  tested,  and  the 
cooling  coils  should  be  examined  to  determine  whether  they 
have  accumulated  deposits  from  the  oil  or  scale  from  the 
water.  The  water-cooled  transformer  should  not  be  oper- 
ated more  than  a  short  time  without  its  normal  circulation 
of  water.  Air-blast  transformers  form  a  class  by  them- 
selves and  their  use  is  comparatively  limited.  They  require 
about  150  cu.  ft.  of  air  per  minute  for  every  kilowatt  of 
loss.  Transformers  of  this  t3'pe  will  quickly  reach  a  dan- 
gerous temperature  if  the  air  blast  is  shut  off  while  carrying 
full  load.  Air-blast  transformers  should  not  be  wound  for 
pressures  exceeding  about  35,000  volts  because  of  the  in- 
sulation difficulties  encountered.  When  two  or  more  trans- 
formers are  to  be  operated  in  parallel  or  connected  in  banks 
on  a  polyphase  system  it  is  necessary  to  know  their  polarity 
in  order  to  connect  them  properly.  The  author  devoted 
the  latter  half  of  his  paper  to  a  consideration  of  the  numer- 
ous polarity  combinations  in  polyphase  banks,  making  ex- 
tended use  of  potential  diagrams. 

Discussion. 

Owing  to  the  time  consumed  in  the  discussion  of  the  pre- 
ceding reports  and  the  absence  of  the  author  of  this  paper, 
it  was  necessary  to  have  it  read  in  abstract,  and  this  was 
done  by  Mr.  S.  Q.  Hayes.  East  Pittsburgh.  Pa.  No  time 
remained  for  discussion. 


"^I'raiisniissioii  ;iiul  Disii  ihiition. 


(.KOUNUING    SEC0NI).\KIES. 

The  chairman,  Mr.  W.  M.  Hlood,  Jr.,  presented  the 
report  of  the  connnittee  on  grounding  secondaries,  recom- 
mending in  brief  that  secondary  alternating-current  cir- 
cuits, carrying  not  more  than  150  volts,  should  invariably 
be  grounded.  The  rejjort  called  attention  to  the  fact  that 
this  question  has  received  extensive  consideration  for 
several  years  past,  and  stated  that  the  various  bodies  in- 
terested in  the  matter,  including  the  .\merican  Institute  of 
l'"lcctrical  ICnginccrs,  the  Asscjciation  of  lulison  Illuminat- 
ing Companies,  the  National  Llectrical  Inspectors"  Associa- 
tion and  the  National  Electric  Light  Association,  have  at 
last  unanimously  agreed  upon  the  policy  of  grounding.  At 
a  conference  held  in  New  York  on  March  12  of  this  year 
it  was  unanimously  voted  to  recommend  to  the  electrical 
committee  of  the  National  Fire  Protection  Association  cer- 
tain changes  in  Rule  15  of  the  National  Electrical  Code. 
The  reconnnended  changes  provide  that  transformer  sec- 
ondaries of  distributing  systems  must  be  grounded  when 
the  maximum  difference  of  potential  between  the  grounded 
point  and  any  other  point  in  the  circuit  does  not  exceed  150 
volts.  If  no  neutral  point  or  wire  is  accessible,  one  side 
of  the  secondary  circuit  must  be  grounded.  If  the  maxi- 
nunn  potential  difference  exceeds  150  volts,  grounding  may 
be  permitted.  Water  companies  and  nnmicipal  departments 
in  charge  of  water-works  arc  urged  to  allow  the  attaching 
of  ground  wires  to  their  piping  systems,  without  fear  that 
damage  will  result.  At  a  meeting  of  the  electrical  com- 
mittee of  the  National  Fire  Protection  .Association  held  on 
March  22  of  this  year  it  was  voted  to  approve  these  recom- 
mendations and  to  present  them  at  the  1913  meeting  for 
the  revision  of  the  code. 

Discussion. 

The  discussion  of  this  paper  was  opened  by  Mr.  Farley 
Osgood,  of  Newark,  N.  J.,  who  stated  that  the  association 
owes  a  deep  obligation  to  the  members  of  this  committee 
who  have  labored  so  faithfully  for  the  past  five  years  in  the 
effort  to  obtain  unanimous  agreement  among  all  concerned 
in  the  matter  of  grounding  transformer  secondary  circuits. 
Now^  that  this  object  has  been  accomplished,  it  is  highly 
essential  for  all  member  companies  to  place  the  new  rules 
in  effect  as  promptly  as  possible,  and  a  step  can  inime  lately 
be  taken  in  this  direction  by  enforcing  the  new  rules  here- 
after on  all  new  installations.  Operating  men  still  have 
a  problem  before  them  in  the  development  of  satisfactory 
types  of  artificial  ground  connections,  which  is  an-  important 
matter  and  ought  to  be  taken  up  without  delay.  The 
speaker  offered  a  resolution  that  the  report  be  adopted  by 
the  technical  section  and  then  referred  to  the  executive 
session  with  the  recommendation  for  adoption  by  the  asso- 
ciation as  a  whole.  This  motion  was  immediately  carried. 
Chairman  Eglin  added  a  few  words  of  commendation  to  the 
work  done  by  the  committee  and  expressed  the  opinion  that 
the  association  as  a  whole  should  immediately  adopt  the 
report. 

In  response  to  a  question  by  Mr.  L.  B.  Faulkner, 
Olympia.  Wash.,  in  regard  to  the  cost  of  installing  grounds, 
Mr.  Blood  replied  that  the  cost  varies  considerably,  owing 
to  different  local  conditions,  but  a  fair  average  is  probably 
from  $6  to  $8,  or  perhaps  as  high  as  $10.  each. 

ACTIVITY   IN   TRANSMISSION    UNDERTAKINGS. 

Mr.  Henry  L.  Doherty.  as  chairman,  briefly  sketched  the 
history  of  the  transmission  section,  referring  to  its  original 
organization  at  the  St.  Louis  convention  in  1910.  The 
controlling  motive  in  forming  this  section  was  the  need  of 
discussing  hydroelectric  development  and  energy  transmis- 
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sion  in  their  broadest  as[)ects,  including  tlie  points  of  view 
of  electrical,  mechanical  and  civil  engineers,  operating  men, 
energy  users  and  bankers.  The  chairman  expressed  his 
hope  that  the  section  would  grow  in  size  and  importance 
until  it  becomes  a  rival  of  the  connncrcial  section,  which 
has  been  in  existence  eight  years  and  now  has  some  1200 
members.  Mr.  Doherty  emphasized  the  facts  that  very 
large  quantities  of  water-power  yet  remain  undeveloped  and 
that  there  are  many  possible  uses  for  it  in  electrochemical 
industries,  irrigation  and  numerous  applications  on  the 
farm.  There  is  a  great  need  of  further  development  in 
the  art  of  constructing  inexpensive  high-tension  transmis- 
sion lines  in  order  to  stimulate  the  development  of  water- 
power. 

In  this  connection  the  speaker  voiced  his  well-known 
views  on  the  subject  of  conservation  of  natural  resources 
and  expressed  his  conviction  that  the  present  policy  of  the 
federal  government  is  highly  obstructful  and  wasteful.  Mr. 
Doherty  declared  the  theory  that  forest  area  is  essential 
to  the  proper  regulation  of  stream  flow  to  be  a  fallacy  and 
held  that  tilled  soil  is  fully  as  effective.  In  his  opinion, 
the  present  conservation  policy  is  responsible  for  sending 
many  of  our  Western  settlers  to  Canada  and  also  responsible 
for  encouraging  capital  to  enter  other  and  more  attractive 
fields.  The  speaker  deplored  the  continued  tendency  in  the 
magazines  toward  "muckraking"  attacks  on  American  busi- 
ness methods  and  pointed  out  that  this  has  done  much  to 
create  distrust  in  the  public  mind  and  that  it  reacts  against 
national  prosperity. 

OVERHEAD-LINE  CONSTRUCTION. 

The  committee  on  overhead-line  construction,  of  which 
Mr.  F.  Osgood,  Newark,  N.  J.,  is  chairman,  had  not  pre- 
pared a  formal  report  in  advance  of  the  meeting,  on  ac- 
count of  arrangements  under  way  which  the  chairman  ex- 
plained. A  year  ago  this  conmiittce  presented  a  very  im- 
portant and  comprehensive  report  at  the  New  York  con- 
vention. The  section  of  that  report  dealing  with  railroad 
transmission-line  crossings  was  prepared  in  joint  confer- 
ence with  a  number  of  other  associations  of  national  char- 
acter, and  Mr.  Osgood  proceeded  to  explain  what  steps  had 
been  taken  during  the  year  by  these  associations  in  for- 
mally adopting  the  report.  Shortly  after  the  New  York 
convention  the  legal  counsel  for  the  association  examined 
the  report  carefully  and  considered  the  possibility  of  any 
legal  embarrassment  which  might  arise  from  formal  in- 
dorsement by  the  association  as  a  whole.  A  favorable 
opinion  was  received,  and  in  December  the  executive  com- 
mittee formally  approved  the  report.  Shortly  after  the 
New  York  convention  the  Association  of  Railway  Tele- 
graph Superintendents  adopted  the  report  verbatim  without 
discussion. 

The  report  was  soon  afterward  taken  up  by  the  American 
Electric  Railway  Association  and  approved  by  the  technical 
section  of  that  body,  which  recommended  the  report  to  its 
standards  committee.  Mr.  Osgood  stated  that  the  railway 
association  would  add  a  few  phrases  embodying  minor 
changes  and  that  the  subject  would  come  up  for  formal 
consideration  at  the  annual  convention  during  the  fall  of 
the  present  year.  When  the  report  was  taken  under  con- 
sideration by  the  American  Railway  Engineering  Associa- 
tion there  was  a  desire  to  make  numerous  changes  increas- 
ing the  stringency  of  the  requirements.  At  the  last  con- 
vention, in  March  of  this  year,  however,  a  compromise  was 
reached  after  considerable  discussion,  resulting  in  the  pro- 
posal to  change  only  some  of  the  provisions  of  Section  18. 
relating  to  strain  insulators  in  guys.  The  speaker  stated 
that,  in  his  opinion,  the  National  Electric  Light  .Association 
could  well  afford  to  accept  the  compromise  proposed  by 
the    Railway    Engineering    Association. 

The  proposed  changes  in  Section  18  are  as  follows: 
"Strain  insulators  shall  be  used  in  guys  from  wooden  poles 
carrving  anv  power  wire  of  less  than  6600  volts,  provided 


that  the  guys  are  not  through-grounded  to  permanently 
damp  earth.  Strain  insulators  shall  not  be  used  in  guying 
steel  structures,  nor  required  on  wooden  poles  carrying 
wires  all  of  which  are  at  6600  volts  or  more,  provided  the 
guys  are  through  grounded  to  permanently  damp  earth." 

Discussion. 

Some  discussion  on  the  changes  in  this  section  took  place 
between  Chairman  Osgood  and  Mr.  J.  A.  Lighthipe,  Los 
Angeles,  who  pointed  out  that  in  California,  for  example, 
it  is  necessary  to  modify  the  association's  specifications 
somewhat  in  order  to  conform  with  local  statutes.  The 
motion  to  ratify  the  proposed  changes  in  Section  18  was 
then  put  to  a  vote  and  carried,  and  it  was  next  voted  to 
refer  this  section  to  the  general  session,  with  a  recom- 
mendation that  it  receive  the  approval  of  the  association  as 
a  whole. 

Chairman  Osgood  referred  to  certain  controversies  which 
had  arisen  in  connection  with  the  use  of  clamping  devices 
in  2400-volt  line  work.  On  account  of  some  differences  of 
opinion  which  had  arisen,  he  submitted  for  publication  in 
the  Proceedings  the  following  interpretation  of  Paragraph 
I  of  Section  4  of  the  191 1  report,  also  recommending  that 
ihis  interpretation  receive  the  sanction  of  the  association: 
"The  interpretation  of  the  National  Electric  Light  Associa- 
tion of  Paragraph  i  of  Section  4  of  the  report  of  the  over- 
iiead-line  construction  committee,  as  presented  at  the  1911 
convention,  is  that  the  ordinary  tie  form  of  construction 
is  proper  for  all  2400-volt  railroad  crossings,  provided  the 
construction  conforms  to  the  requirements  of  Section  i  of 
the  report  and  applies  only  to  voltages  and  conditions  as 
covered  therein  and  where  the  crossing  span  does  not  ex- 
ceed 125  ft." 

The  other  associations  were  unable  to  adopt  this  particu- 
lar clause  of  interpretation  inasmuch  as  it  referred  to  parts 
of  the  191 1  report  of  the  committee  which  did  not  concern 
them  in  any  wav.  The  situation  seemed  to  be  best  met  by 
placing  the  above  statement  of  interpretation  officially  on 
file  in  the  Proceedings  of  the  association. 

The  chairman  referred  in  detail  to  some  recent  tests 
which  had  been  carried  out  on  tie  wires  and  stated  that  he 
would  insert  for  publication  in  the  Proceedings  the  report 
of  a  number  of  interesting  tests  made  at  crossings  on  the, 
Pennsylvania    Railroad    near   Philadelphia    and    Trenton. 

REPORT    OF    TRANSMTS.SI0N     COMMITTEE, 

The  chairman  of  the  transmission  committee,  Mr.  J.  R. 
McKee,  New  York,  was  unable  to  be  present,  owing  to  the 
recent  death  of  Mr.  Hinsdale  Parsons.  In  his  absence  the 
report  was  read  by  Mr.  D.  B.  Rushmore.  Schenectady, 
N.  Y..  and  an  abstract  is  given  in  what  follows :  Owing 
to  the  character  of  the  committee  membership  it  was  very 
difficult  to  hold  meetings  during  the  year.  The  committee 
reported  that  it  was  unanimously  of  the  opinion  that  water- 
power  franchises  should  run  for  an  indeterminate  time,  a 
position  which  was  concurred  in  by  the  .American  Institute 
of  Electrical  Engineers.  Members  of  the  committee  gave 
.some  attention  to  legislation  and  appeared  before  commit- 
tees of  Congress  to  give  testimony  in  reference  to  the  best 
policy  to  be  followed  in  developing  water-power  sites. 
The  withdrawal  of  government  lands  was  declared  to  have 
stifled  development  in  the  West.  The  reaction  has  stimu- 
lated hydroelectric  development  in  the  South.  The  Niagara 
Falls  situation  was  discussed,  and  it  was  pointed  out  that 
the  use  of  20.000  cu.  ft.  per  second  more  of  water  w-ould  de- 
tract in  no  detectable  degree  from  the  scenic  grandeur  of 
the  Falls  and  would  add  500.000  hp  to  the  utilized  supply. 
The  report  declared  that  if  we  were  to  waste  our  coal  de- 
posits as  rapidly  as  we  are  allowing  our  water-powers  to 
run  to  waste  there  would  instantly  be  loud  protest  from  the 
public.  Reference  was  made  to  Senate  bills  Nos.  6795  and 
6796.  introduced  by  Senator  Burton  and  providing  for  the 
development   of   water-power  sites  on   the   public   domains. 
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riu-sc  l)ills  arc  not  satisfactory.  Tlii."  i)rcsciit  n-slrii-iioiis 
oil  tlic  tlt'vclopiia-nt  of  watcr-jjowcr  silos  witlidrawii  from 
iMilry  were  tU'clarcd  to  1)0  cxtromoly  Ijiinlonsoiiu',  and  it 
was  pointed  out  that  tiie  supreme  need  of  tlu-  nininent  is 
education  of  the  piihhc  on  tliese  questions. 

Piscussioii. 
C'liairnian  II.  1..  Dolierty  indorsed  the  conchisions  pre- 
sented in  tlie  report  and  then  repeated  the  closing  portion 
of  his  address  to  the  transmission  section  delivered  the 
evening  he  fore.  He  again  took  occasion  to  comment  on 
the  disastrous  effects  of  magazine  "muckraking"'  on  Ameri- 
can business.  Particularly,  the  sentiment  prevails  in 
Europe,  he  said,  that  American  business  men  are  not  to 
be  trusted.  In  the  speaker's  opinion  the  men  who  arc  ex- 
l)Ioiting  the  modern  theories  of  conservation  are  in  fact 
searching  for  political  issues. 

HIGH-TENSION     SWITCHBOARDS. 

A  well-illustrated  paper  on  high-tension  switchboard 
practice  was  presented  by  Mr.  Stephen  Q.  Hayes.  The 
scope  of  the  paper  was  somewhat  broader  than  the  title 
inilicated  and  treated  not  only  the  panel,  pedestal  and 
bench  types  of  switchboard  but  also  other  features  of 
generating  station  and  substation  apparatus,  as  well  as 
some  of  the  general  features  of  station  design.  The  paper 
was  mainly  descriptive,  including  illustrations  of  the  fol- 
lowing installations:  Tacoma  Municipal  Plant,  Mount 
Hood  Power  Company,  Olympic  Power  Company,  Winni- 
peg Municipal  Plant  and  the  Hydro-Electric  Power  Com- 
mission of  Ontario. 

Discussion. 

A  brief  discussion  of  this  paper  was  participated  in  by 
Messrs.  A.  J.  Bowie,  Jr.,  San  Francisco;  D.  F.  McGee, 
Portland,  Ore.,  and  L.  N.  Peart,  Fresno,  Cal.  The  speak- 
ers brought  out  the  fact  that  small  substations  of  the  out- 
door type  are  now  in  use  in  numerous  places.  Equipment 
for  installations  of  this  character  has  not,  however,  been 
fully  developed.  There  has  been  trouble  in  some  instances 
from  the  overheating  of  self-cooling  transformers  in  hot 
weather,  but  this  difficulty  is  easily  overcome  by  the  use 
of  water-cooled  transformers. 
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A  second  part  to  the  report  of  the  committee  on  progress, 
presented  by  Chairman  T.  C.  Martin,  was  devoted  exten- 
sively to  the  su'bject  of  energy  transmission.  This  is  the 
first  occasion  on  which  the  progress  committee  has  divided 
its  report,  the  division  now  being  made  at  the  suggestion 
of  Past-president  Doherty,  chairman  of  the  transmission 
section.  This  thirty-nine-page  report  was  subdivided  un- 
der ten  topics,  including  legislation,  power  sources,  com- 
bined steam  and  hydroelectric  plants,  aluminum  conductors 
?nd  high-voltage  plants.  The  recent  report  on  water- 
power  prepared  by  United  States  Commissioner  of  Corpo- 
lations  Smith  was  declared  to  place  an  unfair  construction 
on  the  processes  of  consolidation  and  corporate  combina- 
tion which  have  been  going  on  in  this  field.  Attention  was 
directed  to  the  hearings  before  the  National  Waterways 
Commission,  at  which  the  association  recommended  the 
principle  of  indeterminate  franchises  for  the  proper  regu- 
lation of  water-power  corporations.  Referring  to  energy 
sources,  the  committee  mentioned  the  rather  sensational 
proposal  advanced  by  Sir  William  Ramsay,  of  London,  for 
the  subterraneous  generation  of  gases  in  coal  deposits  and 
their  immediate  utilization  in  gas  engines.  Proposals  for 
the  international  exchange  of  energy  at  Detroit,  between 
the  United  States  and  Canada,  were  briefly  discussed. 
Reference  was  also  made  to  the  court  decision  annulling 
the  Wisconsin  water-power  law.  A  few  unusual  instances 
were  mentioned  in  which  electric  energy  generated  from 
municipally  owned  water-power  is  being  sold  to  public 
utility  corporations. 


Auxiliary  steam  stations  lor  hydroelectric  systems  were 
discussed  in  some  detail,  making  reference  to  the  plants 
of  the  Hartford  (Comi.)  I'.lectric  Light  Company  and  the 
Southern  Power  Company.  (  onsiderablc  attention  was 
devoted  to  the  use  of  aluminum  conductors  by  a  number 
of  Canadian  transmission  companies  and  also  by  the  (Jn- 
tario  Hydro-l^lectric  Power  Commission.  New  hydro- 
electric developments  were  referred  to  on  the  Hroad  River 
(N.  C.)  for  the  North  Carolina  Jilectric  I'ower  Company, 
at  Lloyds  Shoals  for  the  Central  Georgia  I'ower  Company, 
at  Coleman  (Cal.)  for  the  Southern  California  Power 
Company,  and  on  the  Snake  River  (Idaho)  in  connection 
with  the  Minidoka  reclamation  ])roject. 

References  were  made  to  a  number  of  transmission  .sys- 
tems now  operating  at  100,000  volts  or  more,  including  the 
iio,oco-volt  line  at  Lauchhammer,  Germany,  and  the  140,- 
ooo-volt  line  of  the  Au  Sable  Electric  Company  in  Michi- 
gan. The  Keokuk  project  was  briefly  described,  and  a 
very  brief  reference  was  made  to  the  proposed  i,ooo,ooo-hp 
development  on  the  St.  Lawrence  Rapids  near  Montreal. 
Other  new  projects  in  Oregon,  Idaho,  Vermont  and  the 
South  came  in  for  mention. 

Discussion. 
Inasmuch  as  the  special  features  of  the  program  had 
consumed  most  of  the  time  available  for  the  session,  the 
report  of  the  committee  on  power  transmission  progress 
was  read  by  title,  in  order  to  leave  the  few  moments  re- 
maining for  the  presentation  of  the  last  paper  on  the 
program. 

UNDERGROUND   CONSTRUCTION. 

Mr.  W.  L.  Abbott  presented  for  the  committee  on  under- 
ground construction  a  very  interesting  report,  divided  under 
four  heads,  as  follows :  alternating-current  underground 
distribution,  manhole  construction,  electrolysis,  and  high- 
tension  calde  data  and  specifications.  The  subject  of  alter- 
nating-current underground  distribution  was  chosen  on  ac- 
count of  its  growing  importance,  which  arises  from  the 
tendency  of  municipalities  to  eliminate  overhead  systems 
in  the  more  thickly  settled  residential  districts.  Replies 
pertaining  to  this  type  of  underground  distribution  were 
received  from  twelve  large  operating  companies  and  were 
grouped  in  a  large  table  for  comparison.  The  committee 
particularly  emphasized  the  importance  of  keeping  complete 
records  of  subway  equipments  and  the  great  desirability 
of  maintaining  a  record  of  subway  troubles.  A  strong 
recommendation  was  also  included  to  make  systematic  in- 
spections. 

The  subject  of  manhole  construction  was  considered  on 
account  of  its  important  bearing  on  underground  distribu- 
tion in  general.  Manholes  are  commonly  constructed  of 
brick,  monolithic  concrete  or  concrete  blocks.  The  man- 
hole practice  adopted  by  eleven  large  central-station  com- 
panies was  well  presented  in  tabular  form.  Tables  and 
curves  showing  manhole  costs  w'ere  included.  The  subject 
of  high-tension  cable  data  and  specifications  has  not 
hitherto  had  due  attention  and  was  therefore  taken 
up  by  the  present  committee.  Data  were  again  collected 
from  the  largest  central-station  companies  and  presented  in 
tabular  form.  The  working  pressures  vary  from  5500 
volts  to  25.000  volts,  and  the  total  length  of  cable  covered 
by  the  reports  is  1912  miles.  All  of  this  cable,  except  69 
miles,  is  paper-insulated  and  impregnated  with,  compound. 
A  form  of  standard  specification  was  submited  for  consider- 
ation. Probably  the  most  important  work  done  by  the  com- 
mittee was  in  the  collection  of  information  relating  to  elec- 
trolysis of  sub-surface  structures.  The  committee  first 
sent  out  a  list  of  nineteen  questions  to  all  the  member  com- 
panies in  cities  having  a  population  above  100,000.  Definite 
and  complete  replies  were  received  from  companies  operat- 
ing in  twenty-nine  of  the  principal  cities,  and  these  were 
summarized  in  tabular  form.  In  only  four  of  the  cities  are 
there  any  municipal   regulations  prescribing  the  maximum 
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permissible  drop  in  the  track  return.  No  litigation  is  in 
progress  against  the  companies  in  any  of  these  cities,  al- 
though the  preliminary  steps  have  been  taken  in  three  in- 
stances. The  answers  in  reference  to  the  systems  of  pro- 
tection in  use  indicate  that  the  so-called  parallel  system  is 
the  most  popular,  while  the  drainage  system  is  second  in 
preference.  Among  the  lighting  companies  there  is  con- 
siderable difference  of  practice  in  bonding  their  cables  to 
gas  and  water  pipes  and  telephone  cables.  In  one  instance 
a  railway  company  has  obtained  very  satisfactory  results 
by  disconnecting  the  rails  from  the  negative  busbar  and 
extending  insulated  negative  return  feeders  for  some  dis- 
tance from  the  station  and  connecting  them  to  the  rail  net- 
work. Several  lighting  companies  connected  the  neutrals  of 
their  three-wire  systems  to  the  rail  return,  but  found  that 
this  practice  upset  the  balance  in  the  three-wire  system 
and  were  forced  to  discontinue  it.  The  committee  observed 
that  there  has  been  a  general  failure  to  take  up  the  subject 
of  electrolysis  along  comprehensive  lines  in  an  effort  to 
solve  the  problem  simultaneously  for  all  of  the  utility  com- 
panies involved.  Among  tlie  specific  remedies  considered 
were  the  following:  the  double-trolley  system,  the  insulated 
negative  return  feeder  system,  the  three-wire  control  sys- 
tem, the  parallel  circuit  system,  insulating  cable  joints, 
water  conduits  and  the  drainage  system. 

Discussion. 

After  listening  to  a  brief  abstract  of  the  report  by  Mr. 
S.  B.  Way,  of  Milwaukee.  Wis.,  one  of  the  members  of 
the  committee,  a  general  discussion  was  participated  in  by 
Messrs.  L.  L.  Elden,  P.  Junkersfeld,  Chicago,  111.;  S.  C. 
Lindsay,  Seattle,  Wash. ;  C.  J.  Wilson,  San  Francisco,  and 
E.  R.  Northmore,  Los  Angeles.  The  report  of  the  com- 
mittee was  highly  commended  by  Mr.  Elden,  who  con- 
tributed at  some  length  to  the  discussion.  He  pointed  out 
the  advantages  of  fiber  or  wood  ducts  in  protecting  cable 
sheaths  from  mechanical  injury  and  electrolysis.  He  also 
recommended  the  policy  of  not  carrying  more  than  sixteen 
cables  into  a  single  manhole  and  pointed  out  the  desirability 
of  providing  for  ventilation  by  the  use  of  perforated  man- 
hole covers.  Careful  attention  should  also  be  given  to  the 
matter  of  bonding  cable  sheaths.  This  speaker  also  de- 
clared that  much  greater  vigilence  was  demanded  in  the 
preparation  of  specifications  for  high-tension  cables  and 
recommended  the  requirement  of  a  test  at  double  the  work- 
ing voltage.  He  was  also  in  favor  of  requiring  the  manu- 
facturer to  furnish  a  five-year  guarantee.  Much  further 
investigation  is  needed,  in  Mr.  Elden's  opinion,  of  the  safe 
temperature  limit  at  which  underground  cables  can  be 
operated. 

The  situation  regarding  damage  to  underground  struc- 
tures from  electrolysis  in  a  large  Western  city  was  briefly 
related  by  Mr.  Junkersfeld.  The  local  city  administration 
sought  to  make  a  political  issue  out  of  the  situation  and 
prepared  a  very  drastic  ordinance  which  would  require  the 
street  railway  company  to  make  an  immediate  expenditure 
of  from  $3,000,000  to  $5,000,000.  A  careful  study  of  the 
situation  by  experts  revealed  the  fact,  however,  that  the 
application  of  the  drainage  system  would  eliminate  at  least 
90  per  cent  of  the  trouble  at  a  cost  of  only  $300,000. 

Messrs.  Wilson  and  Xorthmore  brought  up  the  difficulties 
attending  the  use  of  inclosed  fuses  in  2300-volt  under- 
ground systems  and  the  desirability  of  developing  a  satis- 
factory type  of  junction  box.  In  closing  the  discussion, 
Mr.  Way  stated  that  the  probable  cost  of  junction  boxes  is 
too  high  to  consider  their  development.  He  cited  an  in- 
stance in  which  one  company  had  obtained  satisfactory  re- 
sults with  oil-immersed  fuses. 

RECEIVING    APP.\RATUS. 

Chairman  F.  B.  H.  Paine  presented  the  report  of  the 
committee  on  receiving  apparatus  for  use  on  transmission 
lines.     The  report  was  necessarily  brief  owing  to  the  fact 


that  the  committee  was  not  appointed  until  February  of  the 
present  year.  In  a  condensed  discussion  of  the  causes  of 
transmission-line  disturbances  and  interruptions  the  com- 
mittee subtnitted  the  following  suggestions :  The  most  im- 
portant thing  is  not  to  cut  out  equipment  until  it  is  neces- 
sary or  until  the  disturbance  is  shown  to  be  more  than 
momentary.  Inverse-time-limit  relays  should  not  be  per- 
mitted. When  maximum  continuity  of  service  is  the  first 
essential  it  is  preferable  to  employ  induction  motors  instead 
of  those  of  the  synchronous  type.  Where  the  use  of 
synchronous  apparatus  is  unavoidable  it  iS  desirable  to  pro- 
vide separately  driven  exciters  or  a  separate  source  of  sup- 
ply for  the  field  excitation.  No  doubt  exists  as  to  the  bene- 
fit derived  from  the  use  of  heavy  copper  dampers  on  the 
pole  faces  of  synchronous  machines.  The  committee  par- 
ticularly recommended  the  development  of  apparatus  for 
keeping  a  continuous  record  of  system  disturbances  in 
order  to  know  their  actual  time  of  occurrence  and  their 
duration,  with  the  object  of  afterward  carrying  on  such 
investigation  as  may  be  necessary  to  remove  the  causes. 

Disci4Ssion. 

Mr.  W.  N.  Ryerson,  Duluth,  who  read  the  report,  offered 
a  inotion  that  the  committee  be  continued  for  another  year. 
This  was  seconded  and  carried.  Chairman  H.  L.  Doherty 
took  occasion  to  say  that  while  the  committee's  report  was 
comparatively  brief  it  has  nevertheless  done  a  great  deal 
of  work  on  the  subject  during  the  year.  Among  those  who 
discussed  the  paper  was  Mr.  D.  F.  McGee,  Portland,  Ore., 
who  directed  attention  to  the  fact  that  in  supplying  small 
towns  with  energy  from  high-tension  lines  having  unat- 
tended substations  the  chief  problem  is  one  of  protection. 
His  company  has  adopted  a  pole-top  switch  with  horn-gap 
and  uses  glass  fuses  about  3  ft.  in  length.  Difficulty  some- 
times arises  through  the  blowing  of  a  single  fuse,  which 
overloads  the  transformer  which  remains  in  service  and 
sometimes  causes  it  to  burn  out.  Mr.  J.  A.  Lighthipe,  Los 
Angeles,  spoke  of  his  observations  on  the  aging  of  insula- 
tors, especially  those  of  the  pin  type.  About  two  years  after 
the  first  installation  his  company  began  to  experience  insu- 
lator failures  and  now  finds  it  necessary  to  make  periodical 
inspections  every  six  months.  On  such  inspection  trips  the 
lineman  strikes  each  insulator  with  a  hard  wooden  stick, 
and  if  the  porcelain  fails  to  ring  true,  thus  indicating  a 
crack,  the  insulator  is  immediately  replaced.  He  antici- 
pates that  five  years  from  the  date  of  the  original  installa- 
tion all  of  the  pin-type  insulators  will  have  been  replaced. 
Although  much  eft'ort  has  been  expended  in  trying  to  locate 
the  cause  of  these  failures,  he  stated  that  no  satisfactory 
explanation  has  yet  been  offered. 

Continuing  the  discussion,  Mr.  P.  T.  Hanscom,  San  Fran- 
cisco, described  twelve  recent  failures  of  suspension-type 
insulators  installed  as  strain  types  in  the  system  of  the 
Great  Western  Power  Company.  In  each  case  the  jumper 
held  the  phase  wire  clear  and  the  interruption  to  service 
was  only  momentary.  Apparently  the  combination  of  me- 
chanical and  electrical  stresses  had  something  to  do  with, 
these  failures.  These  strings  consisted  of  four  two-part 
luiits.  and  they  were  replaced  with  strings  of  five  single- 
l)art  units.  Mr.  Hanscom  recommended  greater  liberality 
in  the  allowance  of  a  factor  of  safety  and  pointed  out  that 
the  companies  which  have  employed  a  high  factor  of  safety 
in  insulation  seem  to  have  experienced  the  fewest  troubles. 
In  closing  the  discussion,  Mr.  Ryerson  emphasized  the 
need  of  developing  an  inexpensive  type  of  circuit-breaker 
to  serve  as  a  substitute  for  fuses.  He  also  brought  out  the 
fact  that  the  failure  of  porcelain  insulators  may  be  due  in 
some  cases  to  the  internal  stresses  caused  by  unequal 
.shrinkage  in  cooling. 

C0R0N.\    ON    HIGH-TENSION    LINES. 

A  very  interesting  paper  on  the  occurrence  of  corona  on 
high-tension  lines  was  presented  bv  Mr.  G.  Faccioli.     The 
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iiiilln.r  iiiiilid  ilu>  siil)|i-ri  iiiuU-i  tlirrc  licaiU:  Imi^I,  llio 
n-asoii  h)r  rogaicliiiy  corona  as  a  ilaiigorous  plicnoiiK-iiuii ; 
si'coii(ll\ ,  till'  cuiulitioii.s  iiiiik-r  uliicli  it  will  occur,  ami 
lastly,  till-  incasuri's  tor  its  prcviMiiioii.  The  iircsciicc  ol 
corona  indicates  in  j^-cnoral  that  the  liiclcciric  strcnj,nh  has 
hccn  cxccoiit'cl.  aiul  while  no  tlanycr  may  result  at  the 
normal  operating  voltage,  the  formation  of  arcs  may  occur 
(luring  momentary  or  transieiU  rises  of  potential.  Another 
danger  from  corona  is  the  pttssihle  disintegration  of  con- 
ducting and  iiisidaling  materials  through  the  [)roduclion  of 
ozone,  o.xides  of  nitrogen  and  nitrous  or  nitric  acid.  I'ur- 
thermore,  corona  produces  local  heat.  While  in  the  main 
it  is  a  high-tension  phenomenon,  11  may  occur  at  com- 
paratively low  voltages  if  the  conductors  are  small  and  the 
distance  between  them  is  very  limited.  This  may  happen 
in  the  windings  of  generators,  motors  or  transformers. 
The  phenomenon  becomes  of  particular  importance  on  high- 
tension  transmission  lines,  as  indicated,  for  example,  by 
the  fact  that  some  of  the  modern  lines  have  been  designed 
to  operate  at  an  emf  just  below  the  critical  voltage  of 
visible  corona.  The  occurrence  of  corona  increases  the  line 
losses  slowly  at  first,  as  the  voltage  rises  above  the  critical 
limit,  and  then  at  a  rapidly  increasing  rate. 

It  has  often  been  considered  connnendable  to  operate  a 
transmission  line  very  close  to  the  critical  voltage,  in  order, 
by  the  dissipation  of  energy,  to  damp  high-frequency  oscil- 
lation and  diminish  the  intensity  of  transient  impulses.  It 
is  not  known,  however,  whether  transient  voltages  of  great 
magnitude  and  exceedingly  brief  duration  are  simultaneous- 
ly accompanied  by  corona.  One  of  the  interesting  dis- 
coveries already  made  is  the  fact  that  in  the  case  of  direct- 
current  lines  there  is  a  difference  between  the  characteristics 
of  corona  on  the  positive  conductors  and  those  on  the  nega- 
tive conductors. 

Corona  naturally  appears  where  the  gradient  of  the  elec- 
tric stress  exceeds  the  critical  disruptive  voltage  of  the 
dielectric.  This  may  happen,  of  course,  at  the  surface  of 
conductors  wliich  are  too  small,  or  at  the  ends  of  open  con- 
ductors, and  quite  generally  at  sharp  bends,  points  and  pro- 
jections. The  means  of  preventing  corona  consist  in  gen- 
eral of  diminishing  the  steepness  of  the  potential  gradient. 
This  can  be  done,  for  example,  by  placing  metallic  spheres 
or  disks  at  regular  intervals  along  the  conductor,  or  by 
placing  two  conductors  in  parallel  within  a  short  distance 
of  each  other.  The  author  presented  a  curve  showing  for 
the  last  case  how  the  critical  voltage  increases  as  two  wires, 
parallel  both  geometrically  and  electrically,  are  brought 
closer  together.  He  also  showed  how  corona  may  occur  at 
transformer  leads,  at  roof  and  wall  bushings,  and  also  at 
busbar  supports.  Diflficulties  of  the  latter  character  can  be 
minimized  bv  the  use  of  insulated  concentric  metallic  bush- 
ings, constructed  after  the  manner  of  the  so-called  con- 
denser terminal. 

The  paper  closed  with  a  well-illustrated  description  of 
the  140,000-volt,  125-mile  transmission  system  in  Michigan 
operated  by  the  Au  Sable  Electric  Company.  A  curve  was 
presented  showing  the  corona  loss  in  kilowatts  per  mile 
for  various  line  pressures.  It  was  also  pointed  out  by  the 
author  that  the  unusually  large  charging  current  on  this 
line  causes  a  progressive  rise  of  voltage  from  the  generator 
end  to  the  receiver  end.  At  140,000  volts  impressed  poten- 
tial, with  the  receiving  transformers  connected  but  not 
loaded,  the  receiver  pressure  is  165,000  volts.  It  is  ex- 
pected, however,  that  when  the  system  is  fully  loaded  the 
line  voltage  will  be  substantially  constant  at  140,000  from 
end  to  end.  Various  construction  details  of  the  high- 
tension  portion  of  the  system  were  described. 

Discussion. 

Considerable  interest  was  manifested  in  the  phenomenon 
of  corona.  The  paper  was  discussed  by  Messrs.  D.  B. 
Rushmore,  Schenectady,  N.  Y. ;  S.  Q.  Hayes,  East  Pitts- 
burgh, Pa. ;   F.   D.   Nims,  \'ancouver,   B.  C. ;   F.   M.   Kerr, 


liUlle.  .\lonl.;  (  .  \\  .  .Stone,  Schenectady,  N.  \ .,  and  ,\.  J. 
Uowie,  Jr.,  .San  l-'rancisco.  The  nature  of  corona  and  its 
ih.ir.icteristics  were  e.xplaineil  with  some  care  by  Mr.  Rush- 
ninic,  who  pointed  out  that  the  continued  uccurreiice  of 
corona  is  accompanied  by  dark  brown  deposits  on  the  pins 
and  insulators.  Mr.  Hayes  spoke  of  the  frecpient  occur- 
rence of  corona  at  the  blades  and  connectifius  of  rjpcn-air 
(iisconnecting  switches.  In  order  to  avoirl  this  result  the 
disconnecting  switches  in  the  i  lo.ooo-volt  installation  on 
llie  (  an.idian  side  of  .Niagara  I'alls  are  constructed  of 
tubing. 

Mr.  Kerr  gave  an  interesting  account  of  the  occurrence 
of  corona  in  the  Butte  substation,  where  it  has  apparently 
caused  the  disappearance  (jf  the  glaze  from  the  porcelain 
insulators,  in  the  region  under  the  tie  wires,  and  caused 
the  erosion  of  the  face  of  the  brickwork  in  the  high-tension 
bus  compartments.  On  this  system  a  marked  increase  in 
the  line  loss  has  been  observed  during  rainstorms.  Mr.  C. 
\V.  .Stone,  of  Schenectady,  N.  Y.,  referred  to  the  occur- 
rence of  corona  at  entrance  bushings  and  mentioned  sev- 
eral methods  of  preventing  it.  He  explained  that  corona 
is  not  exclusively  a  high-tension  phenomenon,  but  he  has 
seen  it  occur  at  pressure  as  low  as  2300  volts.  In  response 
to  an  inquiry  by  Mr.  Bowie  regarding  the  possibility  of  a 
phenomenon  in  oil  similar  to  corona  in  atmospheric  air, 
Mr.  Rushmore  replied  that  it  may  possibly  exist,  but  no 
investigations  have  up  to  this  time  Ijeen  undertaken  in  that 
direction. 

I.IGHTNI.NG    PROTECTION. 

The  brief  report  of  the  committee  on  protection  from 
lightning,  presented  by  Mr.  S.  D.  Sprong,  chairman,  was 
devoted  almost  entirely  to  a  consideration  of  the  best  means 
of  carrying  on  the  work  which  falls  within  the  committee's 
scope.  In  view  of  the  knowledge  and  data  thus  far  gained 
of  lightning  phenomena,  it  was  felt  that  further  work  along 
established  lines  could  yield  little  additional  material  of 
substantial  value.  At  the  same  time  it  is  very  important  to 
carry  on  investigations  looking  toward  the  solution  of  a 
number  of  important  problems,  but  these  investigations  re- 
quire the  trained  observation  of  experts  and  should  be 
facilitated  by  the  development  of  special  apparatus  for 
automatically  making  a  continuous  record  of  lightning  dis- 
turbances. The  committee,  therefore,  recommended  that  it 
be  given  an  appropriation  to  carry  on  experimental  investi- 
gations in  representative  systems  along  the  lines  suggested, 
and  it  was  further  pointed  out  that  the  committee  work 
can  yield  valuable  results  only  if  continued  from  year  to 
year  for  a  considerable  period  of  time,  thus  enabling  the 
work  to  be  properly  systematized. 

Discussion. 

After  listening  to  the  reading  of  this  report  by  Mr.  H. 
B.  Gear,  of  Chicago,  the  discussion  was  opened  by  Mr.  D. 
B.  Rushmore,  who  described  the  early  efforts  to  obtain 
records  of  discharges  in  multiple-gap  lightning  arresters, 
and  then  spoke  of  the  characteristics  of  the  later  aluminum- 
cell  type  of  arrester.  He  recommended  that  each  trans- 
mission company  in  the  association  employ  a  lightning  ex- 
pert who  could  co-operate  with  this  committee  and  assist 
in  carrying  out  the  elaborate  investigation  of  lightning  dis- 
turbances which  ought  to  be  made  without  further  delay. 
This  proposal  was  indorsed  by  Mr.  Gear.  The  last  speaker 
then  asserted  that  the  majority  of  the  member  companies 
are  more  interested  in  the  problem  of  lightning  protection 
on  2300-volt  distribution  systems.  He  stated  that  an  elab- 
orate investigation  of  this  phase  of  the  problem  is  now 
being  carried  on  in  Chicago  and  will  be  continued  for  a 
period  of  several  years.  Mr.  Gear  then  moved  that  the 
recommendation  of  the  committee  for  an  appropriation  to 
carry  on  the  work  be  indorsed  and  referred  to  the  executive 
committee  of  the  association.  This  motion  was  seconded 
and  carried. 
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KI.KCCKKITY     ON     THE     PANAMA     CANAL. 

Mr.  I).  Ji.  Rushmore,  secretary  of  the  transmission  ses- 
sion, delivered  a  lecture  on  the  electrification  of  the  Panama 
Canal  in  construction  and  operation.  As  a  necessary  ad- 
junct to  the  proper  understanding  of  the  lecture  Mr.  Rush- 
more  reveiwed  briefly  the  early  history  and  the  main  con- 
structional features  of  the  great  undertaking  on  the  Isthmus. 
He  claimed  that,  although  electricity  has  played  only  a 
small  part  in  the  work  at  Panama,  there  can  be  no  question 
as  to  its  applicability  and  its  better  efficiency.  The  Ameri- 
can people,  however,  demanded  that  the  work  be  pursued 
with  all  speed,  and  steam  and  compressed-air  machinery 
having  already  been  developed  for  work  of  this  kind,  they 
were  naturally  used.  Mr.  Rushmore  then  showed  by  means 
of  numerous  lantern  slides  the  various  uses  to  which  elec- 
tricity is  being  put  and  will  be  jiut  on  the  Panama  Canal. 

EI.ECTKKITY   IN    IRRIGATION. 

A  comprehensive  illustrated  paper  on  the  use  of  electric 
energy  for  irrigation  and  fur  farm  work  had  been  prepared 
by  Mr.  C.  H.  Williams.  IMost  of  the  paper  was  devoted  to  a 
very  excellent  symposium  on  the  art  of  irrigation.  Wher- 
ever the  annual  precipitation  is  less  than  an  average  of  20 
in.,  agriculture  cannot  be  carried  on  successfully  without 
an  artificial  supply  of  water.  There  are  300,000,000  acres 
of  land  lying  immediately  east  of  the  Rocky  Mountains 
which  only  require  irrigation  to  make  them  exceedingly  fer- 
tile. Three  methods  of  irrigation  have  been  employed.  The 
simple  gravity  system  was  the  first ;  in  many  cases,  however, 
the  contour  of  the  land  made  it  necessary  to  adopt  low- 
head  pumping  in  order  to  reach  elevations  lying  slightly 
above  the  gravity  ditches.  But  in  any  ditch  system  the 
losses  of  water  by  evaporation  and  seepage  are  serious.  The 
sinking  (jf  wells  has  been  tried  with  very  satisfactory  re- 
sults, and  the  water  supply  obtained  in  this  way  is  fre- 
quently superior  to  ditch  water.  The  author  described  at 
considerable  length  the  methods  of  well  drilling.  Motor- 
driven  centrifugal  pumps  are  quite  generally  used.  The 
transformer  ratings  for  this  service  range  from  1000  watts 
to  1200  watts  per  hp  of  motor  rating,  on  account  of  the 
necessity  of  continuous  operation  for  weeks  at  a  time.  The 
average  farmer  in  irrigation  districts  is  regarded  as  a  very 
reliable  customer.  Cost  comparisons  given  in  the  paper  in- 
dicate that  water  pumped  from  wells  costs  about  one-half  as 
much  as  gravity  water  from  ditches. 

A  brief  description  was  included  of  the  steam  generating 
station  of  the  Northern  Colorado  Power  Company,  which 
supplies  energy  for  a  territory  covering  about  3000  square 
miles.  Energy  is  transmitted  over  a  line  120  miles  long  at 
44,000  volts  and  delivered  to  substations  20  miles  apart, 
where  the  potential  is  reduced  to  6600  and  2300  volts  for 
distribution.  Two  forms  of  rate  schedules  were  described 
and  copies  of  consumers'  contract  forms  were  presented  in 
an  appendix.  The  modern  principles  in  cattle  feeding  were 
described  in  some  detail,  including  mention  of  the  nu- 
merous uses  of  motor  service  for  grinding  and  mixing  feed 
and  for  cutting  ensilage.  Electric  cufYers  or  vacuum  cattle 
cleaners  are  also  in  use  on  many  dairy  farms,  because 
modern  methods  of  dairy  sanitation  compel  their  adoption. 
Motor-driven  vacuum  milking  machines  are  also  coming 
into  use,  and  numerous  other  uses  for  small  motor  drives 
are  rapidly  developing. 

Discussion. 
In  the  absence  of  the  author,  the  paper  was  read  by  Mr. 
A.  W.  Hahn.  of  Denver,  who  also  exhibited  numerous 
lantern  slides  and  motion  pictures  showing,  with  many 
touches  of  human  interest,  the  various  steps  in  securing 
water  supply   for  the  irrigation  of  the  arid  farm  lands  in 


northern  Colorado.  Great  interest  was  manifested  in  this 
paper,  and  many  questions  were  asked  by  Mr.  Hahn  re- 
garding the  novel  practices  of  his  company  in  securing  this 
class  of  business.  The  discussion  was  participated  in  by 
Messrs.  J.  A.  Britton,  San  Francisco;  Samuel  InsuU.  Chi- 
cago; J.  E.  Davidson,  Portland;  H.  L.  Doherty,  New  York; 
P.  Junkersfeld,  Chicago;  J.  C.  Hayes,  Los  Angeles;  H.  R. 
Kingman,  Portland,  and  R.  H.  Ballard,  Los  Angeles. 

Mr.  Britton  described  in  a  very  interesting  manner  the 
experiences  of  the  Pacific  Gas  &  Electric  Company  in  de- 
veloping irrigation  pumping  and  promoting  the  uses  for 
electric  energy  on  the  farm  in  California.  This  company 
has  a  connected  motor  load  of  about  25,000  hp  in  irrigation 
service.  The  average  farmer  consumer  pays  the  company 
a  revenue  of  about  $115  a  year.  The  State  of  California  does 
a  great  deal  for  the  assistance  of  the  farmers  and  during 
six  months  of  the  year  sends  out,  through  the  courtesy  of 
the  Southern  Pacific  Company,  a  special  train  which  tours 
the  State  and  carries  literature  and  agricultural  informa- 
tion to  the  farming  communities.  The  Pacific  Gas  &  Elec- 
tric Company  has,  at  its  own  expense,  added  a  car  to  this 
train  showing  the  various  uses  for  motor  drives  on  the 
farm,  as  well  as  miscellaneous  applications  of  electric  en- 
ergy. The  rates  for  motor  service  for  irrigation  are  $10  a 
year  per  connected  horse-power,  and  a  sliding  scale  for  en- 
ergy consumption  ranging  from  3  cents  down  to  1.5  cents 
per  kw-hr. 

Mr.  InsuU  observed  that  one  of  the  most  beneficial  results 
of  holding  the  present  convention  in  the  West  has  been  the 
demonstration  to  visiting  central-station  men  of  uses  and 
advantages  of  electric  irrigation.  This  subject,  he  said, 
has  also  tremendous  applications  in  the  Central  West.  The 
irrigation  demand  comes  during  the  summer  months  when 
much  of  the  central  station's  equipment  is  lying  idle  and  is 
one  of  the  numerous  applications  of  electricity  on  the  farm 
for  which  the  small  companies'  electrical  equipment  can  be 
drawn  upon  to  mutual  advantage. 

Mr.  Davidson  said  that  in  the  Yakima  Valley,  with  an 
annual  rainfall  of  6  in.,  the  Pacific  Light  &  Power  Corpora- 
tion has  250  irrigation  plants  ranging  from  2  hp  to  900  hp 
in  size.  Service  is  furnished  on  both  meter  and  flat  rates, 
the  irrigation  season  being  from  April  i  to  Oct.  i.  Under 
the  flat  rate,  $30  to  $42  is  charged  per  horse-power  for  the 
season.  Under  the  meter  schedule,  the  rate  is  $12  per  hp- 
year  for  all  connected  load  and  an  energy  charge  of  3  cents 
to  Yz  cent  per  kw-hr. 

Mr.  Doherty  pointed  out  that  there  are  many  hydroelec- 
tric plants  for  whose  output  there  is  yet  small  market,  and 
that  in  such  cases  the  development  of  irrigation  load  is 
practically  a  necessity.  In  many  hydroelectric  projects 
irrigation  systems  can  be  combined  to  the  mutual  advantage 
of  both  plants.  The  depth  from  which  it  is  economical  to 
pump  water  for  irrigation  purposes  depends,  of  course,  on 
the  value  of  the  land  and  the  crop  raised.  For  land  worth 
$600  per  acre,  for  example,  water  can  be  economically 
pumped  from  the  "bowels  of  the  earth."  In  the  West  water 
is  often  worth  more  for  irrigation  than  for  hydroelectric 
development.  In  one  case  cited  by  Mr.  Doherty  the  irri- 
gation value  w'as  ten  times  the  hydroelectric  development 
value,  and  it  therefore  became  most  economical  to  install 
a  steam  plant. 

Mr.  Hayes  said  that  90  per  cent  of  the  energy  produced 
by  the  Mount  Whitney  Power  Company  is  now  used  for 
the  pumping  of  water,  the  system  load-factor  being  50  per 
cent.  Ivxtensions  are  made  on  a  basis  of  a  mile  for  6  hp 
of  prospective  load.  Customers  pay  on  a  flat-rate  demand 
system,  the  schedule  being  $50  per  hp-year.  Many  of  the 
installations  are  those  of  comparatively  small  customers. 
Water  is  pumped  from  a  depth  of  from  15  ft.  to  750  ft., 
and  as  a  result  of  irrigation  the  value  of  the  land  has 
increased  from  $25  to  from  $150  to  $500  per  acre. 

Mr.  Kingman  recommended  the  use  of  belt-driven  outfits 
on  account  of  the  ease  of  changing  the  motor  and  moving 
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it  alumt.  l!kciric  ini^atiDii  has  also  been  ailiialls  IimiikI 
ti)  accokMatc  tlu-  ^rnwtli  of  crops,  since  tlic  water  ilelivercil 
Iroin  wells  at  a  teniperaturc  of  75  (leg.  advances  the  date  ot 
inatnrity  by  thirty  clays  over  that  obtained  by  irrigation 
with  cold  ditch  water. 

Mr.  Ballard  said  that  the  use  ol  irrij^atinn  has  h.ul  re- 
markable eft'cct  on  the  load  of  his  companies,  raisinj;  the 
income  to  $_'o  per  hp-year  of  connected  load.  While  there 
i>  some  jjasnline-cnjjine  competition,  these  machines  usually 
break  ilown  sooner  or  later  and  thereby  eliminate  them- 
selves. Some  are  bou};ht  up  by  the  local  company  and 
shipped  out  of  the  district. 

In  closinjj  the  discussion  Mr.  Hahn  said  that  the  North 
Colorado  company  does  not  sell  but  only  recommends  to  the 
farmers  the  e(iuipmcnt  they  should  have  and  sees  to  it  that 
they  get  a  square  deal  from  the  supply  men.  The  greater 
part  of  the  pumping  plants  are  specially  designed  for  each 
installation.  It  has  been  found  possible  to  irrigate  320 
acres  from  one  well,  delivering  200  in.  of  water  per  year 
over  the  entire  area.  In  the  Northern  Colorado  district 
warm  water  is  found  undesirable,  on  account  of  the  greater 
rapidity  with  which  blight  increases  when  it  is  used. 

ELECTRIC    IRRIGATION    SERVICE. 

An  informal  discussion  of  electric  irrigation  was  held  by 
about  fifty  delegates  as  a  result  of  the  interest  expressed  in 
the  subject  at  the  opening  transmission  session.  Mr.  Lewis 
A.  McArthur,  Portland,  presided.  Mr.  John  C.  Hays,  Vis- 
alia,  Cal.,  described  the  development  of  electric  irrigation 
on  the  system  of  the  Mount  Whitney  Power  Company, 
which  has  been  handling  this  class  of  business  for  thirteen 
years  and  which  has  a  connected  pumping  load  of  about 
8000  hp.  The  most  popular  contract  is  one  based  upon  a 
flat  rate  of  $50  per  hp  per  year.  The  flat  rates  are  popular- 
ized without  great  difficulty.  A  meter  rate  is  also  used  in 
handling  the  smaller  work,  and  a  third  form  of  contract  is 
based  on  a  combined  flat  and  meter  rate  amounting  to  about 
$31  per  hp-year.  The  season  runs  from  February  to 
August.  The  largest  motor  on  the  system  is  rated  at  75 
hp,  the  average  motor  rating  being  7.5  hp.  Mr.  Hays 
thought  that  in  some  cases  service  is  sold  at  too  low  a  rate. 
Extremely  low  prices  are  not  necessary  to  encourage  irri- 
gation service.  The  maximum  lift  is  about  460  ft.  At  the 
Mount  Whitney  rates  about  five  acres  of  orange-growing 
land  are  irrigated  per  hp,  so  that  the  electric-service  cost 
is  $10  per  acre  per  year — a  nominal  sum  in  relation  to  the 
cost  of  the  land,  which  is  about  $200  an  acre. 

The  company  serves  about  seven  towns,  constituting  a 
"straight  agricultural"  region.  Ninety  per  cent  of  the  out- 
put is  used  in  pumping  water.  The  lighting  peaks  are  of 
short  duration.  The  irrigation  load  is  practically  continu- 
ous during  the  season.  Measurements  are  made  on  the 
secondary  sides  of  the  transformers  except  in  cases  where 
a  large  ranch  operates  a  group  of  motors  on  a  meter 
rate.  The  average  plant  costs  in  the  vicinity  of  from  $1,000 
to  $1,200.  The  casings  of  wells  are  from  8  in.  to  12  in.  in 
diameter,  as  a  rule. 

The  prices  of  drilling  the  casings  range  from  $1.75  to 
$2.50  per  foot,  according  to  Mr.  A.  E.  Wishon,  Bakersfield, 
Cal.  Effective  solicitation  is  accomplished  by  taking  pros- 
pective customers  to  users  of  service.  The  best  results  are 
gained  by  spreading  the  irrigation  service  over  a  long 
period.  Knowledge  of  farming  is  of  great  importance,  and 
if  the  solicitor  looks  like  a  ranchman  the  results  are  bet- 
ter. The  cost  of  building  a  mile  of  line  is  about  $650.  The 
pumping  plants  have  an  efficiency  of  about  50  per  cent. 
The  San  Joaquin  company  does  the  electrical  installation 
work.  Instalment  payments  are  used  to  some  extent.  An 
integrating  meter  is  placed  on  all  motors  for  checking 
service  requirements.  A  monthly  inspection  of  installations 
is  made.  The  second-hand  gasoline  engines  are  disposed  of 
through  an  agency. 

Mr.  C.  W.  PenDell,  Chicago,  said  that  a  double-throw 
switch  permitting  only  a  part  of  the  motor  equipment  to  be 


c  piiated  at  once  is  a  useful  dc\ice  ni  punipin;;  service.  The 
I'ubiic  .Service  Company  of  Nurlhern  lllimjis  has  u  can- 
cellation clause  in  its  contract  stating  that  20  per  cent  of 
the  amounts  formerly  paid  is  required  to  liciuidalc  damages, 
in  all  i)innps  of  5  hp  and  over  a  double-acting  cylinder  is  re- 
()uired,  with  flywheels  heavy  enough  to  avoid  voltage  lluctn- 
atioiis.  Some  trouble  has  been  experienced  with  turbine 
punqjs  running  at  1750  r.p.m.  A  serious  vibration  (jccurs  as 
the  speed  rises.  At  1 120  r.p.m.  little  vibrati<m  occurs,  and 
this  maxinunn  speed  is  now  urged  by  the  company.  Tin- 
total  distribution  loss  in  the  pumping  district  is  sometimes 
as  high  as  35  per  cent.  As  in  California,  the  electric  com- 
l)any  insists  on  the  apparatus  meeting  full  specifications, 
holding  manufacturers  responsible  for  their  etiuipment. 

In  reply  to  questions,  Mr.  Hays  said  that  the  maximum 
demand  measurements  are  taken  on  a  few  minutes'  load 
basis.  In  case  of  a  default,  after  due  notice,  the  company 
discontinues  the  supply  of  energy  and  cancels  the  contract. 
A  monthly  non-contract  rate  is  in  use.  The  deep-well 
pumps  are  mainly  of  the  single-acting  type.  The  average 
depth  of  wells  is  from  150  ft.  to  200  ft.,  the  water  level  go- 
ing to  within  60  ft.  or  70  ft.  of  the  surface.  Centrifugal 
pumps  require  good  regulation  of  voltage.  The  main  feeders 
are  estimated  on  a  5  or  6  per  cent  drop,  while  in  the  sub- 
lines to  motors  they  are  of  large  cross-section  for  mechani- 
cal reasons.  Wiring  is  done  practically  at  cost.  A  50-in. 
well  is  about  as  large  as  is  desirable.  The  maxinmm  head 
on  the  centrifugal  pumps  seldom  exceeds  50  ft.  Mr.  H.  S. 
Wells,  Pacific  Power  &  Light  Company,  Portland,  Ore., 
said  that  no  contracts  are  taken  without  a  lien  upon  the 
farmer's  land  and  installation. 

Mr.  H.  W.  Soderling,  Wenatchee,  Wash.,  stated  that  he 
takes  a  lien  upon  every  installation.  The  lien  is  regarded 
as  an  asset  by  loan  companies.  The  company  plans  to  have 
its  investment  returned  in  not  more  than  three  years  from 
the  income  obtained.  All  energy  is  supplied  and  measured 
at  2200  volts,  and  the  ranchman  purchases  all  equipment. 
Any  gasoline  engine  that  has  been  run  for  five  years  is  a 
pile  of  junk  if  it  has  not  had  practically  its  initial  cost 
spent  upon  it.  At  least  20  per  cent  depreciation  applies  to 
gasoline  engines.  The  reliability  of  electric  service  is  far 
greater.  Continuous  service  with  a  gasoline  plant  "re- 
quires a  mattress  in  the  pump  house."  If  a  man  loses  his 
well,  a  temporary  abatement  of  his  contract  is  given.  The 
rate  charged  on  a  six  months'  basis  is  $7.20  per  hp-month, 
with  a  maximum  discount  of  20  per  cent.  In  some  ten- 
year  contracts  the  amount  of  required  service  is  reduced 
during  the  earlier  years  while  the  property  is  developing, 
although  the  hp-rate  is  not  altered. 

Mr.  E.  B.  Walthal,  Fresno,  Cal.,  said  that  the  highest 
load  during  the  year  totals  80  per  cent  of  the  ratings  of  all 
the  motors  connected.  He  questioned,  as  did  Mr.  Wishon, 
the  legal  value  of  a  lien  clause.  Chairman  McArthur  em- 
phasized the  moral  effect  of  a  lien  as  a  deterrent  of  irregu- 
larities. Mr.  A.  W.  Hahn,  Denver,  said  that  the  Northern 
Colorado  Power  Company  makes  no  use  of  a  lien.  Use 
of  service  is  encouraged  every  month  in  the  year  in 
Wenatchee.  As  a  rule,  the  5-hp  unit  is  the  largest  squirrel- 
cage  motor  permitted.  Mr.  PenDell  severely  criticised  the 
use  of  iron  wire  in  lines  connecting  feeders  with  motor 
installations.  He  considered  curve-drawing  meters  unde- 
sirable for  the  measurement  of  maximum  demand.  The 
printing  meter  showing  total  kilowatt-hours  every  thirty 
minutes  appears  to  be  the  most  available  method,  although 
there  is  room  for  improvement.  An  independent  clock  is 
desirable  to  separate  the  stamping  from  the  tape-driving 
mechanism. 

Mr.  D.  F.  McGee,  Pacific  Power  &  Light  Company, 
Portland,  Ore.,  stated  that  galvanized-iron  wire  is  satis- 
factorv  for  distribution  at  6600  volts.  Copper-clad  steel 
wire  is  also  useful,  permitting  spans  as  high  as  300  ft. 
Economy  in  line  construction  is  highly  desirable  where  the 
business  is  seasonal   and  of  short  duration. 
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ENERGY-CONSUMING    DEVICES. 

A  paper  presented  by  Mr.  F.  N.  Jewett  on  new  energy- 
consuming  devices  dealt  with  single-phase  converters  and 
rectifiers  adapted  to  charging  electric-vehicle  batteries  and 
for  miscellaneous  other  uses,  such  as  moving-picture  and 
theatrical  work,  operating  telegraph  systems  and  railway 
signals,  etc.  The  devices  of  this  class  considered  by  the 
paper  were  limited  to  an  output  of  5  kw  or  less.  This  ap- 
paratus has  been  developed  by  one  of  the  well-known  large 
manufacturers.  The  single-phase  synchronous  converter 
resembles  in  its  outward  appearance  the  single-phase  com- 
mutator type  of  motors,  built  by  the  same  manufacturer. 
Among  the  unique  features  are  the  unusual  proportions  of 
the  windings  and  the  use  of  a  short-circuited  winding  in  the 
stator  to  prevent  hunting.  It  may  be  started  with  equal 
facility  from  the  alternating-current  or  the  direct-current 
side.  Voltage  regulation  is  facilitated  by  means  of  a  special 
transformer  on  the  alternating-current  side,  which  is  pro- 
vided with  numerous  taps.  For  charging  very  small  storage 
batteries,  such  as  those  employed  for  automobile  and  motor- 
boat  ignition  and  lighting,  the  manufacturer  has  developed 
a  single-phase  mechanical  rectifier. 

Discussion. 
Numerous  questions  were  asked  of  the  author  of  this 
paper  in  reference  to  the  characteristics  of  the  equipment 
described.  Those  participating  in  the  discussion  were 
Messrs.  F.  M.  Tait,  Dayton,  Ohio;  Farley  Osgood,  Newark, 
N.  J,;  J.  C.  Naylor,  Portland,  Ore.,  and  C.  J.  Wilson,  San 
Francisco,  Cal.  The  mechanical  rectifier  was  designed  to 
operate  on  60  cycles,  but  it  is  the  intention  to  place  on  the 
market  in  a  short  time  an  improved  type  which  will  operate 
at  any  frequency  from  25  to  60  cycles  and  at  pressures  up 
to  120  volts.  No  automatic  cut-out  device  for  opening  the 
circuit  when  the  storage  battery  becomes  fully  charged  is 
provided,  because  it  was  the  desire  to  keep  the  cost  of  the 
equipment  as  low  as  possible.  Such  a  device  can  be  added, 
however,  at  an  increase  in  cost  of  50  per  cent.  There  is 
little  danger  in  using  the  rectifier  without  such  a  device 
because  a  charge  lasting  over  night  or  even  for  twenty-four 
hours  will  rarely  do  any  damage.  The  efficiency  of  this 
equipment  is  about  50  per  cent  and  is  rather  high  con- 
sidering the  small  capacity.  The  retail  price  is  approxi- 
mately $25.  It  was  brought  out  that  the  rectifier  delivers 
only  half-waves  to  the  direct-current  side  and  therefore 
furnishes  an  interrupted  current.  In  a  new  type  to  be 
brought  out  there  will  be  two  interrupters  embodied  in  one 
mechanism,  using  both  sets  of  half-waves. 

TWENTY-FOUR-HOUR   SERVICE. 

The  ])aper  on  twenty-four-hour  service  in  small  central 
stations,  prepared  by  Mr.  Taliaferro  Milton,  dealt  in  the 
main  with  the  possibilities  resulting  from  the  use  of  storage 
batteries.  .Such  use  was  considered  under  three  heads : 
First,  in  new  plants  where  a  sufficient  number  of  profitable 
customers  cannot  be  obtained  without  giving  a  twenty-four- 
hour  service,  which  would  be  prohibitive  if  it  were  neces- 
sary to  operate  the  generTiting  plant  continuously;  second,  in 
existing  plants  where  the  inauguration  of  a  twenty-four- 
hour  service  would  secure  additional  customers  and  suffi- 
cient yearly  revenue:  third,  in  plants  like  the  last  where  the 
inauguration  of  a  twenty-four-hour  service  will  so  improve 
the  quality  of  service  that  the  increased  returns  will  more 
than  offset  the  charges  on  the  additional  investment  before 
the  elapse  of  a  considerable  period.  A  number  of  examples 
were  cited  where  storage  batteries  have  been  successfully 
employed  in  small  direct-current  plants.  Among  those  men- 
tioned were  the  New  Windsor  Electric  Light  &  Water  Com- 
pany, New  Windsor,  Md. ;  the  Jordan  Electric  Light  Com- 
pany, Jordan.  Minn. ;  the  Chester  Electric  Light  Company, 
Chester.  Mass..  and  several  others. 

DiscHSsiou. 
Owing  to  the  absence  of  the  author,  the  paper  was  read 


by  Mr.  G.  R.  Murphy,  .San  Francisco,  Cal.  Considerable 
interest  was  manifested  in  the  subject.  The  discussion  was 
participated  in  by  Messrs.  J.  B.  Crane,  Duluth,  Minn. ; 
P.  II.  Korst,  Janesville,  Wis.;  G.  H.  Atkin,  Chicago;  J.  C. 
Naylor,  Newark,  N.  J.;  G.  R.  Murphy,  San  Francisco,  Cal.; 
J.  W.  Cowles,  Boston;  J.  A.  Lighthipe,  Los  Angeles,  Cal., 
and  E.  Baughn,  North  Yakima,  Wash.  The  statement  pre- 
sented by  the  author  that  an  annual  charge  of  15  per  cent 
on  the  first  cost  of  storage  batteries  is  sufficient  to  cover 
interest,  depreciation,  maintenance,  insurances  and  taxes 
was  questioned  by  several.  It  was  pointed  out,  however, 
that  while  the  depreciation  of  the  positive  plates  may  be 
rapid,  their  cost  is  only  a  fraction  of  the  whole  cost  of  the 
battery.  The  general  policy  of  employing  small  batteries 
to  give  continuous  or  twenty-four-hour  service  in  small 
central-station  systems,  necessarily  involving  the  use  of  the 
direct-current  system  of  distribution,  was  questioned  by  a 
number  of  those  discussing  the  paper.  One  of  the  speakers 
stated  that  it  is  preferable,  as  a  matter  of  general  policy, 
to  install  the  standard  alternating-current  system,  in  order 
not  to  be  hampered  when  the  plant  expands  in  the  future  or 
when  it  becomes  desirable  to  interconnect  it  with  some 
other  system. 

It  was  brought  out  in  the  discussion  that  the  question  of 
battery  depreciation  may  be  serious  under  unfavorable  con- 
ditions, but  even  with  good  attendance  the  life  of  the  plates 
is  not  likely  to  exceed  ten  years.  Another  speaker  pointed 
out,  however,  that  when  properly  maintained  the  life  of  the 
battery  is  very  closely  determined  by  the  load,  inasmuch  as 
the  plates  have  a  definite  total  life  in  ampere-hours.  An- 
other speaker  described  his  experience  with  a  150-kw  plant 
which  he  has  been  operating  for  a  year.  Almost  imme- 
diately after  he  assumed  charge  twenty-four-hour  service 
was  inaugurated,  with  the  result  that  now  the  number  of 
customers  is  practically  double  what  it  was  a  year  ago. 
This  plant,  however,  is  operated  with  water-power  and 
employs  a  lo-mile  transmission  system  so  that  the  use  of 
storage  batteries  is  impracticable.  It  was  also  brought  out 
that  in  gathering  statistics  on  the  cost  of  battery  mainte- 
nance it  is  essential  to  find  cases  where  the  experience 
extends  over  a  period  of  at  least  ten  years,  since  the  main- 
tenance charges  will  be  small,  naturally,  until  it  becomes 
necessary  to  renew  some  of  the  plates.  It  seemed  to  be 
the  consensus  of  opinion,  however,  that  the  inauguration  of 
twenty-four-hour  service,  even  though  at  first  for  only  one 
day  a  week,  quickly  results  in  a  substantial  increase  in 
business.  It  is,  as  a  rule,  easier  for  water-power  plants  to 
commence  giving  twenty-four-hour  service  than  for  steam- 
driven  plants,  since  the  latter  must  make  fuel. 

MUNICIPAL  W.^TER  PUMPING. 

In  a  paper  by  Mr.  Charles  A.  Munroe  on  the  desirability 
of  municipal  pumping  for  water-works  as  a  central-station 
load  it  was  pointed  out  that  a  population  of  more  than  40.- 
000,000  in  this  country  is  furnished  from  municipally  owned 
water-works,  the  author  stating  that  at  the  average  price 
of  2  cents  per  kw-hr.  gross  earnings  of  about  $14,880,000 
])er  year  would  be  yielded  to  central  stations  if  the  load  were 
Inindlcd  electrically.  About  744.000,000  kw-hr  would  be 
needed,  on  the  basis  of  40  gal.  per  capita  per  day.  The 
average  energy  required  to  handle  1000  gal.  is  1.5  kw-hr. 
The  off-peak  characteristics  of  the  pumping  load  were 
touched  upon,  and  the  benefits  of  the  small  space  required 
by  the  electric  drive  were  reviewed.  In  addition  to  auto- 
matic features  in  operation  the  load  can  be  dropped  during 
the  station  peak  without  inconvenience  to  the  town.  The 
paper  recommended  the  use  of  a  surface  reservoir  in  addi- 
tion to  a  standpipe  in  larger  municipalities,  where  water  is 
pumped  from  deep  wells,  in  order  to  decrease  the  head 
against  which  the  deep-well  pump  has  to  operate  and  to  give 
a  large  supply  of  water  on  the  surface  in  case  of  fire.  The 
making  of  contracts  on  a  kilowatt-hour  basis  was  advocated 
on  the  ground  that  contracts  on   a  flat  rate  per   1000  gal. 
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piuupcd  lend  lu  lluow  llic  co.sl  ol  ijuiiii)iii{;-iii;icliiiicr)  re- 
pairs on  the  central  station,  render  the  latter  responsible  for 
tJjc  successful  running  of  pumps  in  case  of  lire,  and  intro- 
duce coni|)lications  in  case  the  wells  give  out.  in  many 
municipal  pumpin};  plants  the  attendance  charf^e  is  high  and 
practically  inpial  Id  the  kilowatt  hour  charge  by  the  central 
statit>n.  I'.kctric  i)uinpiMg  almost  always  saves  the  numici 
pality  substantial  sums  of  money  anil  if  handled  witlKjut 
being  hampered  by  pi>lilical  inlhuiice  and  ;it  an  i.irly  date 
is  a  desirable  business. 

Kt  KKlLlKAl  ION.   VKNIIIAIION    AM)    I  AUNDKY    M  At  1 1  I  N  KK  V. 

I  he  report  of  tlie  committee  on  refrigeration,  venti- 
lation am!  laundry  machinery,  submitted  by  Chairman 
John  W  .  Meyer,  comprised  four  separate  papers,  dealing 
respectively  with  refrigeration,  ice-making,  ventilation  and 
laundries.  The  paper  on  refrigeration,  compiled  with  the 
assistance  of  Mr.  R.  L.  Lloyd,  showed  ten  annual  load 
curves  in  typical  refrigeration  plants,  with  data  and  illus- 
trations covering  aliout  twenty  representative  installations 
in  various  cities.  One  of  the  essential  things  in  securing 
this  sort  of  load  for  the  central  station  is  a  clear  under- 
standing of  the  fundamental  principles  and  operations  in 
refrigeration.  The  usual  ton  rating  of  refrigerating  ma- 
chines means  a  heat-extracting  capacity  equal  to  284,000 
heat  units  per  day,  or  11,833  "'lits  per  hour.  One  simple 
method  of  estimating  the  required  rating  is  to  find  the  ice 
consumption  from  previous  experience,  but  in  the  case  of 
new  installations  a  theoretical  calculation  must  be  made,  an 
example  of  which  was  worked  out.  A  partial  list  of  re- 
frigerating and  ice-machine  manufacturers  was  presented 
and  also  a  list  of  industries  using  motor-driven  refrigera- 
tion plants,  showing  sizes  of  motors,  energy  consumption, 
tons  of  refrigeration  delivered  and  other  data. 

The  paper  on  ice  making  showed  a  total  of  20^)4  plants 
in  the  whole  country,  w-ith  an  average  of  158  hp  per  plant. 
Most  of  these  plants  are  of  the  absorption  type.  There  are 
known  to  be  146  central  stations  operating  ice  plants,  with 
an  average  rating  of  13.6  tons,  nearly  all  reporting  satis- 
factory results.  A  list  of  these  plants  was  given,  with  the 
tonnage,  days  of  operation  per  year  and  average  output 
per  summer  day  of  each.  Detailed  data  were  presented  on 
a  Baltimore  plant,  on  another  described  very  fully  in  a 
paper  by  Mr.  A.  C.  Smith,  of  the  Cataract  Power  &  Con- 
duit Company,  and  on  several  smaller  installations.  The 
subject  of  ventilation  was  covered  in  a  general  way  in  a 
brief  contribution  by  Mr.  Carl  F.  Scott,  which  referred  to 
a  few  of  the  motor-driven  installations  in  large  modern 
hotels. 

The  section  on  laundries  consisted  mainly  of  a  paper  by 
Mr.  John  Richmond,  of  the  American  Laundry  Company. 
on  the  use  of  motor  drives  and  the  general  conditions  as 
regards  the  use  of  electric  energy  for  various  laundry  re- 
quirements. The  problem  of  the  laundry  is  not  one  of 
mechanical  powder  but  one  of  heating;  the  former  is  a  by- 
product from  the  latter.  By  adding  motor-driven  machines 
and  electric  heating  devices,  operated  from  an  isolated 
plant,  it  is  possible  to  make  the  exhaust  steam  just  meet 
the  heating  requirements,  but  otherwise  it  would  be  neces- 
sary to  use  live  steam  in  greater  quantities  and  at  increased 
total  cost.  Central-station  service  for  sign  lighting,  inte- 
rior lighting,  overtime  motor  service  and  general  standby 
or  emergencies  is  very  useful  and  distinctly  necessary.  Ac- 
cording to  ]Mr.  Richmond's  statement  there  are  no  laundries 
of  substantial  size  operating  wholly  on  central-station  serv- 
ice, and  no  laundry  of  average  size  or  above  can  afford  to 
do  so.  The  committee  did  not  analyze  Mr.  Richmond's 
paper,  but  left  it  for  discussion  in  the  convention  sessions 
or  through  the  Question  Box  in  the  monthly  Bulletin.  Mis- 
cellaneous data  were  appended  on  a  number  of  electrically 
operated  laundries,  including  motor  ratings,  energy  con- 
sumption, monthly  cost  of  operation  and  the  power  required 
to  drive  various  types  and  makes  of  laundry  machines. 


Uismsstun. 

In  discussing  the  report  of  the  conmuttee  on  refrigera- 
tion, which  was  read  by  Mr.  C.  A.  Graves,  Bro(jklyn,  N.  V., 
m  the  absence  of  Chairman  J.  \V.  Meyer,  Mr.  1.  A.  Limd- 
gaard,  Rochester,  N.  Y.,  pointed  out  that  moistme  in  the 
air  nnist  always  be  included  in  estimating  the  power  re- 
ipiired  for  refrigeration,  and  advised  making  individual 
tests  in  each  case.  Mr.  IC.  W.  Lloyd  stated  that  600  tons 
of  ice  is  being  produced  daily  in  Cliicago  by  motor-driven 
compressors.  These  are  all  new  installations,  and  the  first 
year  has  been  obviously  devoted  to  experimentation,  but 
valuable  data  will  soon  be  ready.  One  plant  i)roduces  a 
ton  of  ice  on  60  kw-hr.  in  sunmier  and  on  42  k\v-hr.  in 
winter  and  operates  at  a  load-factor  of  from  60  to  70  per 
cent.  In  a  large  city  like  Chicago  it  is  found  most 
economical  to  install  small  lOO-ton  ice  factories  at  intervals 
of  a  mile  or  so,  on  account  of  the  saving  in  hauling,  etc. 
Under  the  Chicago  off-peak  schedule  large  consumers 
obtain  energy  at  i  cent  per  kw-hr.  The  feasibility  of  raw- 
water  ice-making  is  still  being  experimented  upon.  Mr. 
R.  H.  Tillman,  Baltimore,  Md.,  reported  that  ice-making 
plants  operate  at  good  load-factors.  The  small  ice-machine 
load  is  increasing  rapidly,  he  said,  and  offers  a  very  de- 
sirable business. 

RESIDENCE    BUSINESS. 

The  committee  on  residence  business  presented,  through 
Mr.  J.  F.  Becker,  chairman,  a  ninety-two  page  report  cov- 
ering residence  business  in  the  most  thorough  manner. 
Replies  were  summarized  from  about  260  central  stations 
in  cities  of  varied  population,  covering  answers  to  over 
fifty  questions  bearing  upon  residence  service.  Statistics 
gathered  showed  that  nearly  all  residences  wired  are  using 
electricity.  Great  variations  are  indicated  in  the  percent- 
ages of  residences  wired  to  the  total  number  in  each  com- 
munity. In  l!os  Angeles,  Cal.,  100  per  cent  of  the  wired 
houses  use  electricity  and  94  per  cent  of  the  residences  in 
the  city  are  consumers  of  such  service.  A  large  amount  of 
use  is  indicated  from  reports  drawn  from  cities  in  the 
Middle  West.  All  companies  reporting  stated  that  fair 
rates,  good  service  and  a  liberal  policy,  combined  with  vig- 
orous advertising  and  canvassing,  are  important  means  of 
encouraging  new  business.  The  instalment  plan  of  house 
wiring  is  generally  successful. 

A  majority  of  the  companies  answering  the  committee's 
inquiries  employ  special  men  for  getting  residence  busi- 
ness, maintain  showrooms,  carry  on  demonstrations  and 
encourage  special  wiring  propositions.  Set  salaries  to  so- 
licitors are  general,  although  in  many  cases  commissions 
are  included  in  the  compensation.  The  report  points  out 
that  much  is  being  done  in  the  way  of  securing  data  in  the 
form  of  surveys  of  residence  loads  and  possibilities. 
Tungsten  lamps  are  being  widely  used  for  long-hour  ser- 
vice, but  even  so,  lighting  bills  tend  to  increase  as  con- 
sumers realize  the  benefits  of  electricity.  Free  renewals  of 
tungsten  lamps  are  not  given.  A  large  number  of  reports 
of  revenue  from  various  classes  of  houses  show  bills  rang- 
ing from  $1.63  to  $4.50  per  month.  New  business  seems 
to  be  gained  almost  equally  well  by  special  solicitation  and 
by  special  inducements.  Newspaper  advertising  appears  to 
be  most  highly  favored,  with  circularizing  a  close  second. 
Wide  variations  are  apparent  in  the  methods  of  figuring 
demand  rates.  The  use  of  electrically  operated  household 
devices  is  growing  by  leaps  and  bounds.  Service  connec- 
tion charges  are  usually  nominal  within  a  reasonable  dis- 
tance of  the  mains.  No  uniformity  appears  among  resi- 
dential load  factors,  which  range  from  6  to  53  per  cent 
in  the  replies  received.  The  average  cost  of  reading  and 
testing  meters,  including  repairs,  rendering  and  collecting, 
seldoin  exceeds  $6  per  year. 

Among  the  successful  new  methods  of  selling  appliances 
taken  up  during  the  past  year  by  the  companies  replying 
are  a  monthly  payment  plan  on  toasters,  flatiron?  and  elec- 
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trie  grills;  a  bombardment  of  fan  motor  literature  in  the 
spring  and  early  summer  and  the  inauguration  of  an  "elec- 
tric" house  exhibit.  On  the  whole,  companies  do  not  at- 
tempt to  make  more  than  nominal  profits  in  the  sale  of 
energy-consuming  devices.  The  free-trial  method  has  been 
widely  successful.  National  magazine  advertising  of  appli- 
ances is  doing  much  to  induce  direct  sales  of  such  goods. 
Little  interest  appears  to  have  been  awakened  as  yet  in 
electric  fireless  cookers,  probably  because  the  majority  of 
companies  reporting  arc  not  convinced  that  a  thoroughly 
practicable  device  has  been  evolved. 

A  large  part  of  the  report  was  devoted  to  the  experi- 
ence of  central-station  organizations  in  Boston,  New  York, 
Philadelphia,  Denver,  Los  Angeles,  Baltimore,  Newark  and 
Brooklyn  in  securing  residence  business.  Co-operation  with 
builders,  real-estate  firms  and  contractors  is  important. 
The  installation  of  porch  lamps  in  new  apartments,  use  of 
key  tags  with  electric  lighting  advertised  on  one  side, 
prompt  supplying  of  service,  consultation  with  architects 
by  a  specialized  employee  devoting  his  entire  time  to  such 
work,  offering  a  commission  to  builders  on  the  basis  of  25 
cents  per  lamp  installed  in  new  houses  within  two  years 
of  completion,  wiring  on  the  instalment  plan  and  division 
of  the  cost  between  owner  and  tenant  in  difficult  cases  are 
all  successful  methods.  Among  the  new  electrical  devices 
for  household  use  which  the  companies  have  introduced 
during  the  past  year  are  the  electric  radiant  grill,  for  table 
cooking;  domestic-size  heating  pad,  two-lamp  luminous 
radiator,  small-type  electric  ranges  and  ovens,  deep-type 
saute  pan,  portable  motor  table  and  home  glue  heater.  In 
the  concluding  portion  of  the  report  were  included  brief 
discussions  of  flat-rate  residence  lighting  with  the  "excess 
indicator"  and  of  the  "Stannos"  wiring  system,  used  ex- 
tensively in  Europe. 

Discussion. 

The  report  was  discussed  by  Messrs.  C.  N.  Stannard, 
Denver;  R.  B.  Mateer,  Denver;  E.  H.  Mulligan,  Pasadena, 
Gal.;  M.  C.  Osborn,  Spokane;  Douglass  Burnett,  Baltimore; 
L.  H.  Newbert,  San  Francisco ;  Philip  Dodd,  Cleveland ; 
J.  C.  McQuiston,  Pittsburgh,  and  J.  G.  Learned,  Chicago. 
Mr.  Stannard  remarked  that  while  the  majority  of  houses 
in  the  East  are  piped  for  gas,  by  far  the  greater  proportion 
of  Western  buildings  are  wired  when  new  for  electricity, 
so  that  the  necessity  for  soliciting  house-wiring  business  is 
less  acute  in  the  West  than  in  the  East.  Electric  heating 
appliances,  he  added,  are  used  extensively  in  Denver,  one 
residence,  for  example,  containing  twenty-one  different 
devices.  Mr.  Mateer  pointed  out  that  where  a  charge  is 
made  for  installing  the  customer's  service  loop  the  fact  that 
an  investment  has  been  made  leads  him  to  keep  service  un- 
der conditions  when  he  might  otherwise  desire  to  dis- 
continue. Mr.  Mulligan  said  that  in  local  competition  be- 
tween central  stations  and  the  dealers  the  company  has 
maintained  its  prices  in  the  face  of  undercutting  by  the 
supply  men,  and  now  finds  that  they  have  returned  to  its 
scale  of  rates.  Mr.  Osborn  cited  the  large  number  of 
residence  customers  in  Spokane,  which  has  14,000  out  of  a 
total  of  19.000  consumers.  The  company  recently  com- 
pleted a  house-wiring  campaign  directed  at  unwired  prem- 
ises on  its  present  lines.  The  work  is  done  by  the  con- 
tractors, with  whom  the  central-station  management  has 
kept  in  close  touch. 

Mr.  Burnett  remarked  that  since  the  great  fire  of  1904 
the  number  of  customers  in  Baltimore  has  increased  from 
4000  to  25,000.  Gas  service  was  formerly  well  intrenched 
in  the  Maryland  city,  and  the  innovation  of  electricity 
really  required  a  change  in  the  habits  of  the  people.  An 
active  sales  force  was  therefore  employed,  and  in  the  com- 
pany's offices  every  comfort  and  attractive  convenience  is 
afforded  to  get  people  acquainted  with  it,  its  purposes  and 
service.  From  the  recent  house-wiring  campaign,  in  which 
3000  orders  were  taken,  it  was  found  that  the  cost  of  wiring 


was  about  8  cents  per  watt  of  connected  lamps,  while,  in 
turn,  about  i  watt  is  required  per  square  foot  of  area.  This 
makes  possible  a  rough  estimate  of  the  cost  of  wiring  on 
the  basis  of  floor  area  alone,  and  customers  calling  up  the 
office  for  a  round  figure  need  be  asked  simply  to  furnish 
the  number  of  square  feet  in  their  building  or  premises. 
I'inding  it  impossible  to  get  fair  prices  from  the  local 
contractors,  the  central  station  has  been  forced  to  maintain 
its  own  wiring  department  of  100  men. 

Mr.  Newbert  said  that  while  the  better  classes  of  houses 
are  invariably  wired  without  solicitation,  his  company  re- 
cently started  a  campaign  to  reach  the  smaller  houses, 
equipping  its  solicitors  with  insurance  maps  showing  all 
premises  not  reached  by  the  company's  lines.  As  a  result, 
a  large  number  of  additional  contracts  were  secured.  Mr. 
Dodd  suggested  that  the  association,  or  some  other  elec- 
trical organization,  put  an  impartial  man  into  the  field  to 
adjust  local  differences  between  the  contractors  and  com- 
panies by  suggestion  of  methods  that  have  succeeded  in 
other  cities.  Mr.  Dodd  also  proposed  that  the  association 
name  a  committee  of  five  to  meet  with  the  contractors  and 
jobbers,  to  discuss  such  differences  in  local  situations.  Mr. 
.Mulligan  suggested  that  architects'  organizations  be  in- 
cluded in  such  meetings.  A  feature  of  the  session  following 
the  discussion  was  the  presentation  of  a  moving-picture 
drama  entitled  "The  Electrical  Education  of  Mr.  and  Mrs. 
Ihrifty,  "  depicting  the  difficulties  experienced  by  a  young 
couple  with  obsolete  cooking  and  household  equipment,  fol- 
lowed by  their  complete  happiness  with  an  electrically  fitted 
household.  These  pictures  were  prepared  by  the  Westing- 
house  Electric  &  Manufacturing  Company,  and  Mr.  Mc- 
Quiston explained  that  they  would  be  loaned  to  any  central 
station  desiring  to  make  local  exhibitions. 

ELECTRIC  VEHICLES. 

The  committee  on  electric  vehicles,  through  Mr.  L.  R. 
Wallis.  chairman,  submitted  an  analysis  of  the  electric- 
vehicle  practice  of  sixty-seven  central  stations  responding 
to  a  set  of  inquiries  bearing  upon  the  commercial  side  of 
the  industry.  Of  the  companies  reporting,  forty-nine  use 
electric  vehicles  in  their  own  service,  owning  73  passenger 
and  371  commercial  machines.  The  returns  indicate  that 
electric  vehicles  can  be  used  to  advantage  even  in  hilly  sec- 
tions, as  in  some  cases  more  vehicles  of  this  type  are  used 
in  hilly  municipalities  than  in  others  of  equal  population 
where  the  roads  are  level.  In  the  territory  served  by  the 
eighteen  stations  using  no  electric  vehicles  of  their  own, 
there  are  648  such  vehicles  in  use  by  the  public.  This  in- 
dicates that  in  some  cases  the  public  has  a  better  apprecia- 
tion of  the  benefits  of  electric  vehicles  than  have  the  cen- 
tral stations  themselves.  Within  the  territory  represented 
by  the  report  are  11,044  passenger  and  2619  commercial 
electric  vehicles  aside  from  those  in  use  by  central  stations. 
The  committee  considers  this  a  creditable  showing,  but 
urges  the  more  extended  development  of  this  branch  of  the 
industry  in  view  of  the  great  possibilities.  In  the  territory 
reported  on  there  are  421  public  charging  stations.  Twenty- 
three  companies  make  off-peak  rates,  but  only  twenty-five 
companies  provide  charging  facilities. 

The  public  garages  receive  rates  from  the  central  sta- 
tions of  from  10  cents  to  2  cents  per  kw-hr.,  depending 
upon  local  conditions  and  consumption  of  energy.  The 
rates  offered  for  private  charging  arc  i  cent  or  2  cents 
higher  on  account  of  the  decreased  consumption.  In  re- 
gard to  advertising,  twenty-seven  companies  employ  news- 
paper space  or  issue  circulars  or  electric-vehicle  literature. 
In  answer  to  the  request  for  suggestions  as  to  the  best 
methods  of  popularizing  electric  vehicles  eight  companies 
suggested  a  reduction  in  the  cost  of  the  vehicles  them- 
selves, eight  advised  advertising,  two  suggested  a  lower 
rate  for  energy,  one  advocated  an  off-peak  rate,  four  sug- 
gested the  establishment  of  an  electric-vehicle  department, 
four   the   use   of   electric   vehicles   bv   the   central    stations 
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tlu'insi-lvrs,  witli  .111  (iIKt  tu  loan  tliciu  fur  tlciiioiistraiioiis ; 
five  favorcil  co-opcratioii  with  llu-  manufacturers,  ten  the 
education  of  the  public,  and  three  getting  manufacturers 
to  establish  agencies.  Other  suggestions  were  educational 
campaigns,  improved  rates,  jiersonal  solicitation  of  jiros- 
pective  customers,  connuissions  to  agents  on  cars  sold  and 
the  installation  of  public  charging  stations  in  convenient 
places.  'J"he  connnittee  recouunended  placing  at  least  one 
person  in  charge  of  electric  vehicle  exi)loitation  in  eacli 
central-station  organization,  urged  closer  co-operation  with 
agents  of  manufacturers,  impartial  treatment  of  competi- 
tive makes  of  vehicles,  the  extension  of  public  charging 
stations  and  intelligent  use  of  publicity  of  various  sorts. 
Emphasis  was  laid  in  closing  upon  the  great  value  of  bat- 
tery charging  in  fdling  the  valleys  of  the  station  load  curve 
without  the  installation  of  new  generating  equipment. 

Discussion. 

Mr.  R.  B.  Mateer,  Denver,  Col.,  related  that  his  city,  with 
a  population  of  213,000,  now  has  800  pleasure  vehicles  and 
thirty  trucks.  All  equipment  is  maintained  under  the  super- 
vision and  advice  of  an  expert  engineer  who  devotes  his 
time,  free  of  charge,  to  customers'  machines  and  batteries. 
The  Denver  company  also  issues  a  magazine  which  is  dis- 
tributed among  present  vehicle  users  and  good  prospective 
purchasers.  The  vehicle-charging  load  at  Denver  now 
amounts  to  2.000,000  kw-hr.  per  annum.  Mr.  Hamilton, 
Newark,  N.  J.,  deplored  the  tone  of  criticism  in  the  report 
concerning  the  alleged  indifference  of  central  stations  in 
co-operating  with  manufacturers  of  electric  vehicles.  The 
"unloading"'  of  cars  on  to  the  central  station,  to  be  in  turn 
unloaded  on  to  the  public,  is  not,  he  said,  the  way  to  sell 
electric  vehicles.  Mr.  Hamilton  described  the  expensive 
methods  and  outlays  for  advertising  made  by  his  company 
in  co-operating  with  vehicle  manufacturers. 

Mr.  J.  P.  McSweeney,  Rochester,  N.  Y.,  told  of  the 
economy  discovered  in  delivering  milk  with  electric  vehicles 
covering  carefully  routed  territories,  as  compared  with  the 
wasteful  methods  of  half  a  dozen  milkmen  covering  the 
same  territory  with  horse-drawn  wagons.  Mr.  William  H. 
Blood.  Jr..  Boston,  Mass.,  president  of  the  American  Elec- 
tric Vehicle  Association,  said  that  the  cost  of  energy  is 
as  little  considered  by  the  operator  of  an  electric  vehicle 
as  is  gasoline  in  the  case  of  the  gas  car.  Although  the  days 
of  experiment  with  electric  trucks  are  now  past,  the  public 
still  holds  against  the  battery-driven  car  its  early  short- 
comings in  the  ^lays  of  improperly  built  models,  and  this 
prejudice  must  be  eradicated  before  electric-truck  service 
can  be  developed  to  its  deserved  extent.  Electric  trucks 
should  be  recommended  only  for  the  uses  to  which  they 
apply,  and  they  are  not  fitted  for  very  short  city  hauls  or 
long-distance  cross-country  work.  At  the  present  time,  said 
Mr.  Blood,  the  American  Vehicle  Association  is  spending 
$50,000  in  an  advertising  campaign  in  the  principal  trade 
and  general  magazines,  looking  toward  a  general  increase 
in  the  use  of  electric  vehicles  without  respect  to  individual 
makes. 

^Ir.  F.  T.  Bird,  Indianapolis,  Ind..  urged  that  lighting 
companies  exercise  the  strictest  impartiality  in  the  purchase 
of  cars  for  their  own  use  as  well  as  in  the  forwarding  of 
tips  on  prospective  purchasers.  In  answer  to  a  question 
from  Mr.  C.  W.  PenDell,  Chicago,  111.,  Mr.  Mateer  said 
that  about  60  per  cent  of  Denver  users  do  not  consume  their 
minimum  of  $;  a  month  for  private  garage  rectifier  con- 
nection. Mr.  B.  F.  Ott.  Franklin.  Pa.,  reported  that  in  his 
own  little  city  of  10.000  use  is  made  of  twenty-four  pleasure 
vehicles  and  several  trucks. 

ELECTRICITY  IN  RURAL  DISTRICTS. 

The  committee  on  electricity  in  rural  districts,  Mr.  John 
G.  Learned  chairman,  submitted  a  fifty-eight-oage  report. 
It  covered  a  brief  outline  of  progress  since  the  last  conven- 
tion, gave  a  large  number  of  valuable  data  upon  the  cost 
and    energy    consumption    of    electrically    driven    farming 


(•(luipiucnl,  review  eil  llic  bcuehls  ol  eleclncally  operated 
irrigation  systems,  and  besides  describing  an  extensive  in- 
stallation of  farming  motors  in  Illinois,  concluded  with  an 
exhaustive  bibliography  of  the  general  subject  of  elec- 
tricity in  agriculture. 

'Jhe  results  ui  a  large  number  of  tests  made  under  the 
auspices  of  the  (ieneral  i^lectric  (  ompany  were  i^resented 
in  the  report  in  detail  and  in  a  tabular  smnmary.  The  tests 
were  uimsually  com])lete  in  giving  fidl  particulars  of  the 
connected  load  in  i)raclically  every  instance,  character  and 
amount  of  material  handled,  mechanical  ct^nditions  of 
machine  driving,  labor  costs,  fixed  charges,  energy  con- 
sumption, maximum  and  average  loads,  total  and  unit  costs. 
All  operating  costs  were  figured  on  the  basis  of  an  energy 
rate  of  5  cents  per  kw-hr.  Interest  charges  were  figured 
at  6  per  cent  and  depreciation  at  10  per  cent.  The  ])rincipal 
unit  costs  determined  by  the  tests  were  as  follows: 

(irinding  corn,  0.41  kw-hr.  per  bushel,  150  hours  jjer  year. 
Energy  cost,  2.05  cents;  interest  and  de])reciation,  15-hp 
motor-driven  grinding  mill  and  belting,  1.2  cents;  labor, 
0.75  cent;  total,  4  cents  per  bushel.  Total  yearly  saving  by 
electricity,  as  compared  with  hauling  corn  to  mill  2  miles 
away,  $180. 

Shredding  and  husking  corn,  5.37  kw-hr.  per  ton,  15-hp 
motor,  six-roll  shredder  and  busker.  Costs  not  figured  in 
detail. 

Threshing  1750  bushels  barley  with  gasoline  tractor,  used 
forty  days  per  year,  i.i  cents  per  bushel,  including  all 
charges.  With  electricity  the  same  work  was  done,  in- 
cluding all  costs,  at  an  expense  of  0.7  cent  per  bushel. 
The  saving  would  have  been  larger  if  a  larger  volume  of 
work  had  been  handled.  Only  1750  bushels  were  threshed 
in  each  case. 

Electric  "Home  Laundry"  machine,  driven  by  0.25-hp 
motor.     Energy  consumption  per  washerful,  0.061   kw-hr. 

Family-size  washing  machine,  run  260  hours  per  year. 
I'otal  cost  per  washerful,  energy,  0.3  cent;  interest  and 
depreciation,  3.4  cents;  labor,  0.83  cent;  total,  4.54  cents. 

Portable  vacuum  cleaner,  driven  260  hours  per  year  by 
0.25-hp  motor.  Kw-hr.  to  clean  100  sq.  ft.  of  rugs,  0.0226; 
cost  of  operation,  energy,  per  100  sq.  ft.,  0.115  cent;  interest 
and  depreciation,  0.96  cent;  labor,  i  cent;  total  cost  per 
100  sq.  ft.,  2.07  cents. 

Sweeper  vacuum  cleaner  driven  by  3-hp  motor,  test  upon 
floors  in  fourteen-room  house.  Average  vacuum,  10  in. ; 
energy  consumption  per  100  sq.  ft.,  0.107;  energy  cost  per 
100  sq.  ft.,  0.54  cent;  interest  and  depreciation,  8.4  cents 
(first  cost  was  $1,365)  ;  labor,  0.6  cent;  total  cost  per  100 
sq.  ft.,  large  and  highly  efficient  machine,  9.54  cents. 
Machine  was  used  156  hours  per  year. 

Horse  groomer,  driven  328.5  hours  per  year  by  i-hp 
motor.  Energy  consumption,  o.ic6  kw-hr.  per  horse;  labor 
cost,  2.25  cents  per  horse;  energy  cost,  0.53  cent;  interest 
and  depreciation,  0.55  cent;  total  cost,  3.33  cents  per  horse 
groomed. 

Cream  separator,  driven  183  hours  per  year  by  1.5-hp 
motor.  Machine  cost  $350;  energy  cost  per  100  lb.  sep- 
arated, at  0.0386  kw-hr.  per  100  lb..  0.19  cent;  interest  and 
depreciation,  2.36  cents;  labor,  0.29  cent;  total  cost,  2.84 
cents. 

Butter  churn  and  butter  worker,  driven  by  2-hp  motor. 
Initial  cost,  $118.50;  energy  requirements,  0.00617  kw-hr. 
per  pound  of  butter;  hours  used  per  year,  88;  costs  per 
pound  of  butter,  energy  consumption,  0.03  cent ;  interest 
and  depreciation,  0.126. cent;  labor,  0.087  cent;  total,  0.244 
cent. 

Sausage  grinder,  operated  eighty  hours  by  4-hp  motor. 
Energy  consumption,  0.441  kw-hr.  per  100  lb. ;  cost,  2.2 
cents;  interest  and  depreciation,  5.8  cents;  labor.  2  cents; 
total,  10  cents  per  100  lb.  This  test  showed  that  the  ma- 
chine was  too  large  for  ordinary  use  and  would  be  operated 
at  maximum  economy  only  when  run  on  heavy  and  sustained 
outputs. 
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Sausage  stuffer.  Average  horse-power  required,  0.37; 
lime  operated,  517  hours,  stuffing  60,000  lb.  sausage;  energy 
cost,  0.0525  kw-hr.  per  ico  lb.,  0.26  cent;  interest  and  depre- 
ciation, 1 1.5  cents;  labor,  25.9  cents;  total  cost  per  100  lb., 
37.66  cents,  including  all  operations. 

Root  cutter,  driven  52  hours,  cutting  300  tons  beets  and 
turnips.  Motor  rating,  2  hp ;  machine  energy  require- 
ments, o. I5<S  kw-hr.  per  ton;  cost  of  running,  energy,  0.79 
cent;  interest  and  depreciation,  5.99  cents;  labor,  5.2  cents; 
total,  11.98  cents  per  ton. 

Rolling  oats,  in  25-hp  grist  mill,  machine  used  360  hours 
per  year.  Costs,  energy  at  0.062  kw-hr.  per  bushel,  0.31 
cent;  interest  and  depreciation,  0.297  cent;  labor,  0.27  cent; 
total,  0.877  cent  per  bushel.  Machine  too  large  for  average 
farm. 

Other  costs  given  were:  Cracking  corn,  operating  120 
hours  per  year,  0.107  kw-hr.  per  bushel,  total  cost,  1.37 
cents  per  bushel ;  grinding  shelled  corn,  2.48  cents  per 
bushel  (energy  consumption,  0.272  kw-hr.  per  bushel)  ; 
shelling  corn,  1.37  cents  per  bushel;  cutting  fodder,  3.97 
cents  per  ton. 

Discussion. 

Mr.  R.  B.  Mateer,  Denver,  Col.,  reported  a  new  farm 
application  in  the  form  of  a  reliable  milking  machine 
operated  by  a  single-phase,  220-volt  motor,  the  income  from 
which  is  $6.50  per  month.  A  large  amount  of  energy  is 
used  for  irrigation,  the  income  per  season  averaging  $2.65 
per  acre.  Mr.  C.  W.  PenDell  called  attention  to  Mr.  C.  H. 
Williams'  paper  on  irrigation,  read  at  the  first  transmission 
session.  Mr.  E.  L.  Callahan,  Chicago,  111.,  declared  that 
while  it  is  expensive  for  central  stations  to  build  lines  to 
reach  isolated  users,  the  farmer,  on  the  other  hand,  should 
not  be  required  to  finance  such  extensions,  since  the  con- 
struction should  comply  with  the  electric  company's  speci- 
fications and  title  to  the  lines  should  revert  to  the  company 
sooner  or  later.  Unless  there  is  pumping,  thereby  assuring 
long-hour  service,  farm-load  business  is  usually  not  very 
desirable.  Where  farmers  pay  for  the  line  it  is  the  practice 
of  the  Byllesby  companies  to  charge  a  minimum  of  at  least 
$1  per  horse-power  for  motors.  Mr.  S.  V.  Walton,  San 
Francisco,  said  that  the  Pacific  Gas  &  Electric  Company 
has  25,000  hp  in  electric  pumping  units.  Extensions  are 
now  made  to  new  sections  wherever  the  gross  income  from 
the  business  reached  is  equal  to  10  per  cent  of  the  original 
investment,  provided  the  territory  is  considered  good. 
Otherwise  a  higher  percentage  is  required.  The  company 
advances  the  entire  cost  of  the  line  construction.  The 
average  return  is  now  $10  per  horse-power  per  year.  All 
circuits  are  ii,ooo-volt,  three-phase  lines.  The  cheapest 
line  construction  costs  $400  a  mile,  and  from  this  the  cost 
ranges  upward  to  $800  a  mile.  Contracts  are  closed  on  a 
five-year  basis. 

Mr.  C.  W.  PenDell,  Chicago,  111.,  said  that  for  lands  pro- 
ducing several  thousand  dollars  a  year  it  is  profitable  to 
pump  water  from  almost  any  distance  for  irrigation.  The 
North  Shore  Electric  Company's  distributing  lines  are  all 
single-phase,  motors  no  larger  than  10  hp  being  allowed 
without  special  permission.  Guarantees  required  are  such 
that  the  cost  of  the  line,  not  including  transformers,  will 
be  returned  in  three  years.  A  minimum  of  50  cents  per 
horse-power  per  month  covers  this  charge.  Mr.  M.  C. 
Osborn,  Spokane,  Wash.,  said  that  $65  is  allowed  for  con- 
struction of  lines  the  business  of  which  amounts  to  $20  a 
year,  thus  retiring  the  investment  in  three  years.  In 
mining  districts  the  mine  operators  defray  the  cost  of  the 
line  construction,  the  company  rebating  25  per  cent  of  the 
monthly  bill  until  the  cost  of  construction  is  paid. 

Mr.  J.  J.  Frey,  Hillsboro,  111.,  reported  that  on  his  own 
farm-service  system  individual  farmers  are  charged  $125 
for  connection,  with  a  niinimtmi  of  $18  a  year,  and  an 
energy  charge  of  from  15  cents  to  10  cents  per  kw-hr. 
Meters  are  read  every  ninety  days.  Mr.  S.  IT.  Wallace,  St. 
Louis.    Mo.,   said    that    in    developing   suburban    districts    it 


has  been  found  of  advantage  to  charge  real-estate  firms 
and  groups  of  farmers  interested  in  securing  service  with 
the  actual  cost  of  the  line  plus  overhead  charges  for  in- 
terest, depreciation,  etc.  Unity-power-factor  motors  have 
been  used  with  success  on  these  single-phase  lines.  In 
closing  the  discussion  Chairman  Learned  said  that  the 
available  business  in  rural  districts  is  not  confined  to 
farms  and  irrigation,  but,  as  pointed  out  by  the  com- 
mittee, includes  service  lo  mines,  gravel  pits,  ice-cutting 
inacliines,  etc. 

INCREASING  THE  MOTOR  LOAD. 

The  importance  of  increasing  the  motor  load  as  a  means 
of  adding  to  revenues  and  improving  operating  economy, 
with  collateral  benefits  to  the  fixed  charges  per  unit  of 
output,  was  emphasized  in  a  paper  by  Mr.  H.  W.  Cope. 
Representative  diagrams  of  the  output  of  a  typical  lighting 
plant  and  the  fuel,  labor  and  interest  costs  were  given, 
showing  the  excessive  burden  of  fixed  charges  carried  by 
all  stations  having  pronounced  lighting  peaks  and  relatively 
small  motor-service  business.  The  author  also  showed  by 
curves  that  electric  motor  applications  are  rapidly  gaining 
over  steam  plants  in  industrial  service,  so  far  as  the  rate 
of  increase  is  concerned.  The  enormous  field  awaiting 
central-station  service  is  indicated,  however,  by  the  fact 
that  in  1909,  the  census  showed  that  only  22  per  cent  of  the 
whole  industrial  service  of  the  country  was  furnished  by 
electricity,  and  of  this  only  36  per  cent,  or  about  8  per  cent 
of  the  total  power,  was  supplied  by  central  stations. 

The  greater  part  of  the  paper  advocated  extending  cen- 
tral-station motor-service  business  by  taking  up  single  in- 
dustries for  stated  periods,  rather  than  by  attempting  to 
establish  motor  service  in  miscellaneous  fields.  In  this 
connection  an  industrial  survey  of  each  central-station  com- 
munity was  reconunended,  with  classification  of  industries 
into  loads  of  various  degrees  of  desirability.  The  writer 
contended  that  the  concentration  of  solicitors  upon  a  single 
industry  would  result  in  a  much  deeper  knowledge  of  in- 
dustrial conditions,  and  he  urged  that  manufacturing 
organizations  specializing  upon  specific  branches  would  be 
able  to  give  better  attention  and  more  efficient  technical 
service  to  propositions  involving  the  larger  fields  of  ap- 
plication than  is  now  possible  in  connection  with  scattering' 
efforts  to  install  motors  over  wide  ranges  of  use.  Economy 
in  obtaining  data  is  conserved  by  specializing  for  the  time 
being  upon  a  single  industry.  In  conclusion,  the  writer 
vigorously  urged  the  more  general  practice  of  efficiency 
engineering  by  central-station  organizations  in  connection 
with  the  analysis  of  a  prospective  customer's  plant  condi- 
tions. He  advocated  the  liberal  employment  of  outside 
specialists  in  many  instances  and  cited  cases  in  which  sub- 
stantial savings  in  the  unit  cost  of  production  had  followed 
♦he  rearrangement  of  plant  and  the  conversion  of  estab- 
lishments to  the  electric  drive.  In  one  case  the  substitution 
of  the  individual  motor  drive  for  a  mechanical  drive  in 
which  the  arrangement  of  machines  was  changed  90  deg. 
resulted  in  the  installation  of  25  per  cent  more  units,  inten- 
sified production,  and  reduced  the  amount  of  labor  neces- 
sary for  handling  material  50  per  cent.  The  total  saving 
in  another  case  where  central-station  service  was  installed 
afforded  a  return  of  19.5  per  cent  on  the  investment  in 
individual  drive  against  4.5  per  cent  with  power  generated 
on  the  premises.  In  other  words,  $12,000  invested  in 
motors,  wiring,  control  and  mechanical  changes  in  the 
machine  shop  brought  greater  returns  than  $24,000  would 
have  brought  if  invested  in  power-plant  additions,  because 
of  the  improved  facilities  for  doing  work  with  the  de- 
creased time  needed  for  motive-power  repairs. 

Discussion. 

Discussion  of  Mr.  Cope's  paper  was  deferred  until  after 
the  presentation  of  the  report  by  the  committee  on  large 
motor  users,  which  was  abstracted  by  Mr.   S.  \'.   Walton, 
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Tlic  report  of  llic  coiimiitlrf  uii  soiling  ciicryy  to  large 
motor -users  of  the  Kooky  Mountain  and  Pacific  Coast 
states,  oi  which  Mr.  J.  H.  Lukes  is  chairman,  sunnnari/ed 
the  results  of  practice  in  the  sale  of  energy  to  concerns 
purchasing  at  least  25,000  kw-hr.  per  month.  Returns  were 
tabulated  from  twenty-four  companies,  all  of  which  gen- 
crate  energy  on  a  large  scale.  A  total  of  461  large  cus- 
tomers was  reported.  Of  these  212  represented  installa- 
tions of  less  than  200  hp  and  108  represented  installations 
of  over  500  hp.  A  table  of  load-factors  for  forty-four  in- 
dustrial applications  was  includeil  in  the  report,  among  the 
better  load-factors  being  the  following  maxima:  Alcohol 
plants,  90  per  cent ;  breweries,  75  per  cent ;  cement  plants, 
90  per  cent;  carbide  and  soda  works,  95  per  cent;  flour 
mills.  95  per  cent;  gold  dredgers,  80  per  cent;  ice  plants, 
90  per  cent;  mines.  85  per  cent;  oil-pumping  plants,  80  per 
cent;  paper-manufacturing  plants,  90  per  cent;  street  rail- 
ways, 80  per  cent;  water-works,  88  per  cent. 

An  analysis  of  rates  in  force  among  the  companies  reply- 
ing showed  very  little  uniformity  of  practice.  The  range 
of  rates  for  large  motor  users  is  from  3  cents  to  0.6  cent 
per  kw-hr..  depending  on  the  class  of  service.  Many  fac- 
tors influence  the  establishment  of  rates  to  large  motor 
users,  such  as  the  amount  of  energy  consumed  either  yearly 
or  monthly,  load-factor,  location  of  customer,  service  re- 
quirements at  specified  hours,  length  of  contract,  relation 
to  peaks,  and  customer's  demand.  About  half  the  com- 
panies provide  special  rates  for  off-peak  business.  The 
report  concluded  with  a  discussion  of  reasons  why  central- 
station  service  is  not  used,  a  resume  of  the  items  of  ex- 
pense which  must  be  taken  into  account  in  estimating 
isolated-plant  costs,  and  the  problem  of  financing  the  work 
of  extending  lines  to  handle  new  business  out  of  reach  of 
the  existing  distribution  system.  The  committee  expressed 
the  opinion  that  the  question  of  fixing  a  rate  for  a  large 
motor  customer  is  one  that  requires  special  attention  in 
each  individual  case,  and  that  it  is  not  practicable  to  have 
a  regular  established  rate  unless  there  is  a  regular  rate  for 
each  class  of  service. 

•*  Discussion. 

Mr.  M.  C.  O^born,  Spokane,  Wash.,  advocated  a  common 
uniform  plan  of  rate-making  for  sales  of  energ>'  for  motor 
service  and  recommended  study  of  the  problem  by  the  rate 
research  committee.  Mr.  R.  B.  Mateer,  Denver,  Col.,  com- 
plimented the  committee  on  the  completeness  of  its  report. 
Mr.  C.  A.  Graves,  Brooklyn,  N.  Y.,  objected  that  some  of 
the  curves  contained  in  Mr.  Cope's  paper  do  not  contain 
tvpical  values.  Mr.  Cope  explained  that  these  figures  were 
taken  from  a  paper  read  before  the  association  in  1908  by 
Messrs.  Bibbons  and  Robbins. 

Mr.  W.  H.  Lines.  Portland,  Ore.,  explained  that  the  plan 
outlined  is  employed  with  success  by  the  Portland  company, 
with  the  exception  that  certain  classes  of  business  are  per- 
manently assigned  to  special  salesmen.  Motor-service 
solicitors,  said  Mr.  Lines,  too  often  overlook  the  greater 
secondary  savings  due  to  motor  drive  by  attention  to  first 
economies  of  operation.  Mr.  C.  W.  PenDell,  Chicago, 
called  attention  to  the  disadvantages  which  may  result  later 
from  motor-service  contracts  in  which  central  stations  agree 
to  do  customers'  electrical  engineering  work.  In  a  com- 
munication Mr.  E.  D.  Dreyfuss,  Pittsburgh,  Pa.,  claimed 
that  the  coal  prices  and  cost  figures  stated  in,  Mr.  Cope's 
paper  were  exceptionally  low  and  therefore  should  not  be 
quoted  generally. 

0Z0N.\T0RS. 

In  a  paper  on  ozonators  and  their  exploitation  by  the 
central  station  Mr.  M.  O.  Troy  gave  a  valuable  resume  of 
the  historv  of  ozone,  touched   upon   its  physiological   and 


hygienic  usefulness,  quoting  various  medical  authorities, 
and  concluded  with  a  discussion  of  the  practical  asijccts 
of  the  ozonator  from  the  slandijoint  of  the  central  slalifjn. 
Aniong  the  industrial  possibilities  of  the  ozonator  arc  the 
preservation  of  foo<l  jjroducts  and  raw  material,  displace- 
ment of  drugs,  sugar  and  sterilization  as  preservatives  by 
heal,  prevention  of  the  growth  of  parasites  in  flour  storage 
and  wine  cellars,  use  as  a  bleaching  agent  and  as  a  factor 
in  the  extraction  of  gold  by  the  cyanide  process.  Other 
industrial  uses  include  the  aging  of  rugs  and  fabrics,  manu- 
facture of  linoleum  and  oilcloths,  oxidation  of  paints  and 
linseed  oil,  and  reclamation  of  rancid  butter  and  fats.  An 
important  field  is  the  sterilization  of  drinking  water,  and 
tile  author  cited  several  large  installations  in  Lurope  where 
this  service  is  regularly  carried  on.  Purification  of  the 
atmosphere  of  the  home,  theater,  shop  and  office  also  offers 
striking  evidence  of  the  usefulness  of  ozone. 

The  paper  included  brief  descriptions  of  representative 
ozonators,  all  of  which  are  electrically  operated.  The 
household  type  of  machine  requires  only  15  watts  or  20 
watts,  but  it  ofifers  an  annual  revenue  of  at  least  $13  per 
\car  at  10  cents  per  kw-hr.,  through  its  long-hour  applica- 
tion, and  constitutes  a  load  much  to  be  preferred  to  that 
offered  by  many  other  energy-consuming  devices  much 
higher  in  wattage  but  which  are  thrown  on  the  circuit  two 
or  three  hours  a  day  and  perhaps  but  once  or  twice  a  week. 
In  moving-picture  theaters  it  will  generally  afford  a  con- 
stant load  from  10  to  11  a.  m.  until  11  p.  m.,  and  here  the 
larger  types  of  machine  find  application,  their  energy  con- 
sumption running  as  high  as  six  times  that  of  the  house- 
hold outfit.  Loads  of  at  least  twelve  hours'  duration  are 
found  in  factory  applications.  Co-operation  on  the  part  of 
local  physicians  is  highly  desirable,  and  it  is  outside  the 
l)rovince  of  the  central  station  to  set  forth  the  therapeutic 
])ossibilitiea  of  the  ozonator.  Applications  to  the  general 
sanitation  of  the  air  must  be  made  largely  on  a  trial  basis 
at  present,  although  it  is  noteworthy  that  moving-picture 
bouses  are  now  advertising  the  fact  that  the  air  in  their 
auditoriums  is  in  certain  instances  purified  by  ozone.  From 
]>resent  indications  the  ozonator  should  become  as  popular 
in  the  household  as  the  flatiron,  percolator,  vacuum  cleaner, 
sew-ing-machine  motor  and  toaster.  It  is  suggested  that 
when  a  central  station  has  procured  a  stock  of  ozonators 
it  advise  each  of  the  local  physicians  that  the  instruments 
are  on  hand,  stating  their  method  of  operation,  their  elec- 
trical input  and  their  output  in  ozone,  and  that  they  are 
available  for  physicians'  use.  The  physician  will  not  expect 
advice  as  to  what  character  of  disease  the  ozonator  will 
cure,  nor  will  he  expect  any  instructions  from  a  layman  as 
to  how  it  shall  be  used  on  patients. 


Lamps  and  Illumination. 


REPORT    OF    THE    LAMP    COMMITTEE. 

The  report  of  the  lamp  committee,  prepared  by  Chair- 
man Frank  W.  Smith,  opened  with  a  resume  of  the  three 
previous  reports,  calling  attention  to  the  opinion  advanced 
in  the  191 1  report  that  the  carbon-filament  lamp  had  passed 
its  period  of  maximum  usefulness  and  was  being  gradually 
superseded  by  the  graphitized  filament  lamp.  Statistics 
presented  on  lamp  sales  show  that  in  191 1  the  total  sales 
of  domestic  lamps  of  all  standard  types  were  about  85,000,- 
000,  an  increase  of  8.45  per  cent  over  the  previous  year. 
A  table  was  presented  showing  the  distribution  of  total 
sales  among  carbon,  graphitized  tantalum  and  tungsten 
types.  The  percentage  of  carbon  lamps  has  been  steadily 
decreasing  and  in  191 1  amounted  to  52.9  per  cent  of  the 
whole.  The  percentage  of  graphitized  lamps  has  been 
gradually  increasing  and  in  191 1  reached  19  per  cent  of  the 
total.     The  percentage  of  tungsten  lamps  has  been  increas- 
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ing  (jiiite  rapidly  and  in  191 1  reached  25.36  per  cent  of  tlie 
total  sales.  Indications  point  to  a  further  decrease  in  tlie 
output  of  the  carbon  lamp,  and  in  1912  the  sales  may  not 
exceed  20  per  cent.  The  committee  recommends  that  all 
member  companies,  large  and  small,  adopt  the  graphitized 
filament  lamp  as  a  substitute  for  the  carbon  lamp. 

Development  during  the  year  has  resulted  in  adding  sub- 
stantial mechanical  strength  to  both  the  drawn-wire  and 
the  wire-type  tungsten  filament.  The  recent  improvements 
in  the  250-watt,  400-watt  and  500-watt  lamps  for  from 
100  volts  to  130  volts  have  decreased  the  specific  consump- 
tion to  I  watt  per  cp,  while  preserving  a  laboratory  life  of 
approximately  1000  hours  with  good  maintenance  of  illumi- 
nation. In.  consequence  of  the  improvements  to  the  tung- 
sten-filament lamp  it  has  been  possible  to  standardize  the 
useful  life  at  improved  efficiencies.  New  tables  of  life, 
specific  power  consumption  and  candle-power  were  pre- 
sented. 

The  committee  reported  that  the  use  of  special  tungsten 
sign  lamps  has  resulted  in  a  considerable  stimulus  to  the 
electric  sign  business  throughout  the  country  and  that  the 
2.5-watt  and  5-watt  lamps  are  coming  into  use  in  large 
numbers.  The  new  types  and  sizes  of  lamps  announced  by 
the  manufacturers  since  May  i,  191 1,  were  presented  in 
tabular  form.  The  lamp  manufacturers  have  announced  an 
entirely  new  selling  plan,  intended  to  meet  the  decree  of 
the  United  States  Circuit  Court  entered  on  Oct.  12,  191 1. 
The  member  companies  were  urged  to  follow  a  broad  and 
liberal  policy  in  encouraging  the  adoption  and  use  of  the 
tungsten  lamp.  In  conclusion,  the  committee  stated  that  it 
can  render  still  further  service  to  the  membership  by  ex- 
tending its  scope  to  embrace  not  only  incandescent  lamps 
Init  all  other  forms  of  iiluminants  as  well. 

Discussion. 

In  the  author's  absence  the  report  was  presented  by 
Past-president  W.  \V.  Freeman,  Brooklyn.  An  extended 
discussion  was  participated  in  by  Messrs.  J.  \\'.  Lieb,  Jr.. 
New  York  City,  and  J.  W.  Howell,  Newark,  N.  J.  It  was 
brought  out  that  the  carbon-filament  lamp  has  unquestion- 
ably reached  the  limit  of  its  usefulness  and  is  now  on  the 
decline.  The  graphitized-filament  lamp  is  to  some  extent 
becoming  a  substitute  for  the  carbon  lamp  and  is  now 
available  in  several  satisfactory  types.  A  number  of  the 
larger  companies  have  already  standardized  this  lamp  for 
customers'  renewals,  and  it  is  manifestly  to  the  interest  of 
the  smaller  coinpanics  to  adopt  the  same  practice.  Un- 
doubtedly the  tungsten  lamp,  however,  is  the  lamp  of  the 
future,  and  the  recent  improvements  made  in  its  manu- 
facture have  greatly  increased  its  general  usefulness. 

The  graphitized-filament  lamp  is  practically  limited  to 
ratings  not  smaller  than  30  watts  and  not  larger  than  100 
to  150  watts.  Outside  of  this  range  the  tungsten  lamp  is 
much  superior.  The  tungsten-filament  lamp  in  the  larger 
sizes  is  successfully  replacing  the  older  types  of  series  arc 
lamp  for  street  lighting.  Very  recent  improvements  in 
tungsten  lamps  have  made  it  possible  to  manufacture  the 
small  sizes  used  for  sign  lighting  with  a  uniform  size  of 
filament.  This  makes  it  feasible  to  employ  small  tungsten 
lamps  in  sign  lighting,  connected  in  series-multiple  groups, 
without  giving  any  attention  to  the  choice  of  sizes,  as  has 
hitherto  been  necessarv.  The  recent  improvements  in  in- 
creasing the  durability  of  tungsten  filaments  have  been  so 
successful  that  the  lamp  companies  have  decided  to  ship 
tungsten  lamos  in  cotton  packing.  While  the  graphitized- 
filament  lamp  is  now  replacing  the  carbon-filament  lamp 
for  customers'  renewals,  it  is  probably  true  that  the  lamp 
will  give  way  in  a  few  years  to  the  tungsten-filament  lamp, 
which,  with  further  improvements  and  reductions  in  price, 
is  unqncstionablv  destined  to  be  the  lamp  of  the  future. 

LAMP    CHARACTERISTICS. 

Messrs.  Robert  E.  Campbell  and  M.  D.  Cooper  presented 
an   elaborate  paper  on   the  considerations  involved   in   the 


choice  of  proper  lamps  for  the  use  of  central-station  con- 
sumers. The  most  important  function  of  the  central  sta- 
tion is  to  furnish  its  customers  with  satisfactory  light, 
which  implies  proper  intensity  and  quality,  with  minimum 
fluctuation  and  maximum  economy.  The  line  voltage  is  the 
principal  key  to  the  situation,  and  the  importance  of  voltage 
regulation  is  difficult  to  overestimate.  Out  of  eighty-two 
of  the  smaller  central  stations  visited  by  the  authors,  only 
twenty-eight  used  any  form  of  automatic  regulator  for  con- 
trolling the  generator  voltage.  Another  subject  investi- 
gated was  the  accuracy  of  .station  voltmeters,  and  it  was 
found  that  there  is  room  for  much  improvement  in  this 
direction. 

The  authors  went  on  to  discuss  the  subject  of  distribu- 
tion systems  in  some  detail,  with  special  reference  to  regu- 
lation, and  presented  typical  regulation  curves  for  small 
lighting  transformers.  The  relation  of  voltage  to  revenue 
was  illustrated  by  tables  and  curves.  Determination  of  the 
proper  lamp  voltages  in  any  central-station  system  is  a 
matter  demanding  the  most  careful  investigation  and  con- 
sideration. Concrete  examples  showing  the  losses  attend- 
ant upon  operating  lamps  at  improper  voltages  were  pre- 
sented. For  example,  assuming  a  central  station  operating 
its  lamps  at  3  per  cent  below  the  point  of  maximum  econ- 
omy, it  was  shown  that  by  raising  the  voltage  to  its  proper 
value  the  revenue  would  be  increased  5  per  cent  and  the 
customers  would  receive  12  per  cent  more  light.  Again,  if 
the  voltage  were  increased  6  per  cent  the  revenue  would 
be  increased  10  per  cent  and  the  customers  would  receive 
24  per  cent  more  light  at  the  same  cost  per  unit.  An  ap- 
pendix was  presented  with  the  paper  giving  tables  and  data 
for  25-watt,  40-watt  and  6o-watt  tungsten-filament  lamps 
and  for  60-watt  graphitized-carbon-filament  lamps,  also  in- 
cluding tables  summarizing  the  conditions  found  in  the 
eighty-two  central-station  systems  visited  and  inspected. 

Owing  to  the  lateness  of  the  hour,  Mr.  Campbell  ab- 
stracted the  paper  rather  briefly  and  laid  special  emphasis 
on  the  fact  that  the  paper  presents  conclusions  of  the  utmost 
importance  to  the  average  small  central  station,  which  has 
hitherto  been  inclined  to  neglect  the  refinements  in  voltage 
regulation,  although  it  can  ill  afford  to  overlook  them.  On 
account  of  the  late  hour  there  was  unfortunately  no  dis- 
cussion, although  the  subject  matter  of  the  paper  seriously 
merited  further  comment. 

STREET    LIGHTING. 

The  street-lighting  committee,  Mr.  J.  W.  Lieb,  Jr.,  chair- 
man, submitted  a  fifty-four-page  report  dealing  with  both 
the  economic  and  technical  phases  of  street  illumination. 
After  briefly  reviewing  the  history  of  the  development  of 
street-lighting  equipment,  the  committee  pointed  out  the 
present  tendency  to  displace  alternating-current  series  in- 
closed-arc  lamps  with  luminous  or  with  fla:.r'  ar  iinin-, 
and  also  noted  the  great  im';)etus  given  to  street  lighting  by 
the  improvements  in  tungsten-filament  lamps.  In  the  more 
modern  arc  lamps  there  is  a  constantly  increasing  tendency 
toward  greater  steadiness,  increased  diffusion  and  better 
(1  sf^ihution  nf  light.  More  and  more  the  basis  of  com- 
l)arison  between  different  types  of  modern  lamps  is  becom- 
ing the  mean  spherical  candle-power,  since  the  individual 
differences  among  different  types  of  lamps  are  being  largely 
eliminated  by  improved  globes  and  reflectors. 

In  view  of  the  careful  tests  which  have  recently  been 
made  by  a  number  nf  other  bodies,  the  connnittee  did  not 
consider  it  wise  to  undertake  any  such  work  on  its  own 
account,  but  presented  abstracts  of  the  reports  of  these 
tests  in  the  form  of  several  appendices  to  the  report.  The 
re)orts  abstracted  include  the  Colorado  Springs  case,  the 
Waupaca  (Wis.)  case,  the  White  Water  (Wis.)  case,  the 
Sheboygan  (Wis.)  case  and  the  Plymouth  (Mass.)  case. 

In  a  brief  symposium  on  the  investigation  of  street-light- 
ing svstems,  the  committee  pointed  out  the  following  funda- 
mental considerations:     Character  of  street,  pavement  and 
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surri>uiiilinj;s ;  .siKiciiii;.  loiMtimi,  luij^lii  aiul  accossorii'S  oi 
lamps;  intensity  and  clistnlititioii  nt  illiniiiiiatioii,  steadiness, 
glare  and  color. 

In  conclusion  the  connnittee  ])ointed  out  the  lamentable 
vajjueness  which  is  often  present  in  street-lij^ditinj;  contracts 
and  cm|)hasized  the  desirability  of  corrcctiiifj  this  defect  in 
new  contracts.  It  was  also  pointed  out  that  contracts  ought 
to  be  so  worded  as  not  to  prohibit  the  adoption  of  new 
illuniinants  as  the  art  develops. 

I  discussion. 

President  Gilchrist  in  coimuentini;  on  the  report  ol  tlie 
conmiittec  emphasized  its  importance  to  the  industry  and 
stated  that  it  was  perhaps  tlic  most  useful  document  of  a 
practical   nature   presented   at  the  convention. 

CO M TETIT IVE    II. I. U M I N ANTS. 

The  report  of  the  committee  on  competitive  illuniinants, 
of  which  Mr.  V.  H.  Golding  is  chairman,  contained  much 
valuable  matter  bearing  upon  the  displacement  of  gas- 
lighting  installations  by  electric  service.  Special  emphasis 
was  laid  upon  the  point  that  in  many  cases  electricity  can 
show  a  lower  cost  than  gas,  when  all  charges  are  properly 
figured.  The  report  began  with  numerous  practical  hints 
concerning  the  preparation  of  cost  estimates  by  solicitors 
of  central  stations,  emphasizing  the  importance  of  care- 
fully ascertaining  the  wattage  necessary  to  do  the  work, 
the  willingness  of  many  merchants  of  the  progressive  type 
to  install  new  lighting  fixtures  on  the  ground  of  their  nov- 
elty or  improvement  over  former  types,  and  the  value  of 
straight  cost  estimates  comparing  competing  systems. 

A  considerable  portion  of  the  report  analyzed  the  com- 
parative depreciation  of  gas  mantles  and  tungsten  lamps 
and  effectively  disposed  of  the  adverse  claims  of  gas  so- 
licitors regarding  the  effect  of  voltage  fluctuations  upon 
the  candle-power  cost  of  electric  service.  In  many  cases 
in  the  past  the  gas  consumption  of  pilot  flames  has  been 
overlooked  in  figuring  costs.  Eight  gas  cluster  lamps  con- 
sume by  test  100  cu.  ft.  of  gas  per  hour  for  the  mantles  and 
2.5  cu.  ft.  for  the  pilot  flames.  An  output  from  15  cp  to 
25  cp  per  cu.  ft.  per  hour  is  claimed  for  some  types  ot 
mantle  lamps,  but  the  consumption  of  gas  in  open  flames 
which  have  an  output  of  from  2  cp  to  4  cp  per  cu.  ft.  per 
hour  forms  a  large  proportion  of  all  gas  used  for  illumina- 
tion. Not  one  installation  in  ten  has  been  designed  to  meet 
particular  requirements,  and  in  many  cases  the  consumer 
is  using  many  mpre  cubic  feet  of  gas  per  hour  than  would 
theoretically  be  required  to  illuminate  his  premises  with 
the  latest  type  of  gas  lamp.  Great  divergence  exists  among 
laboratory  candle-power  tests  of  the  same  type  of  gas  unit. 
The  report  gave  a  number  of  these,  showing  the  unrelia- 
bility of  gas  illumination  from  the  standpoint  of  certain 
stated  light-distribution  curves.  In  some  cases  in  the  past 
manufacturers  of  gas  lamps  have  employed  test  mantles 
or  flash  mantles  with  their  lamps  in  order  to  show  a  high 
efficiency  on  photometric  examinations.  It  is  possible  to 
obtain  as  much  as  50  per  cent  in  excess  of  the  regular  per- 
formance by  this  method.  The  life  of  such  mantles  is  usu- 
ally only  a  few  hours.  In  some  cases  50  per  cent  deprecia- 
tion must  be  used  to  cover  mantle  costs. 

The  gas  salesman  frequently  claims  that  a  5  per  cent 
voltage  drop  will  reduce  the  candle-power  of  a  tungsten 
lamp  by  17  per  cent,  and  that  running  it  at  5  per  cent  over 
voltage  will  cut  the  life  in  two.  The  inference  is  that  in 
either  case  the  operating  cost  will  greatly  exceed  that  at 
normal  voltage.  Running  a  tungsten  lamp  at  5  per  cent 
below  voltage  does  decrease  the  candle-power  as  stated,  but 
it  decreases  the  wattage  7.8  per  cent  and  practically  doubles 
the  life  of  the  lamp.  Five  per  cent  over  voltage  increases 
the  candle-power  19.7  per  cent,  increases  the  wattage  8.1 
per  cent  and  halves. the  life.  A  typical  case  was  worked 
out  by  the  committee  which  showed  that  in  the  case  of 
lighting  circuits  having  a  voltage  regulation  not  exceeding 
5  per  cent  it  is  unnecessary  to  make  any  allowance  either 


lor  volla^;e  lliietiiation  or  for  any  oliu-r  than  the  rated  life 
of  lamps  when  computing  the  cost  of  light  per  candle-> 
power-hour  with  tungsten  (ilaments.  I  he  <|uestion  of  dusi 
removal  was  also  discussed.  The  loss  flue  to  dirt  is  com- 
paratively small  per  week  of  neglect,  but  mounts  up  se- 
riously with  time.  .\t  Knoxville,  Teiui.,  the  annual  cost 
of  cleaning  on  a  three-week  interval  is  30  cents  per  lamp. 
At  Uociiester,  N.  \'.,  where  about  (;oi)o  units  are  under 
monthly  maintenance  by  the  central  station,  the  cost  is  still 
lower.  The  company  charges  from  9  to  25  cents  per  lamp 
l)er  year,  according  to  size,  the  lamps  under  250-watl  rat- 
ing being  maintained  at  9  cents.  The  report  concluded  with 
(lata  from  central  stations  which  showed  among  other 
points  that  ninety-one  installations  of  gas  cluster  lamps 
having  a  total  of  1057  mantles  were  replaced  by  an  aver- 
age per  mantle  of  68  watts  in  tungsten  lamps.  In  almost 
all  cases  the  customer  has  both  saved  money  and  secured 
more  light.  In  another  case,  where  eight  60-vvatt  lamps 
displaced  eight  inverted  gas  lamps,  the  t(jtal  operating 
costs,  including  renewals,  were  $45.20  unl  $52.03  for  1000 
hours'  operation. 

Discussion. 

In  discussing  the  report  of  the  committee  on  competitive 
illuniinants,  which  was  read  by  Mr.  Ward  Harrison,  Cleve- 
land, Ohio,  Mr.  R.  B.  Mateer,  Denver,  Col.,  advised  the 
education  of  gas  customers  to  a  higher  scale  of  service  and 
illumination.  Customers,  he  said,  can  be  taught  to  demand 
good  service  without  regard  to  cost.  The  central  station 
should  also  make  sure  that  shades  and  globes  are  up  to  the 
standard.  Mr.  C.  Rummel,  Vancouver.  B.  C,  mentioned  a 
new  electric  ignition  device  which  avoids  the  use  of  pilot 
flames  with  gas  cluster  lamps.  Mr.  Rummel  also  used  the 
committee's  figures  to  show  that  with  such  ignition  a  sub- 
stantial saving  might  be  afforded  in  favor  of  gas.  Mr. 
T.  K.  Jackson,  Mobile,  Ala.,  discounted  the  importance  of 
battery  ignition  schemes,  citing  the  troubles  to  which  all 
such  systems  have  been  subject  in  the  past.  He  advised 
careful  maintenance  of  customers'  installations,  including 
the  cleaning  of  lamps,  and  said  that  the  adoption  of  this 
policy  for  his  own  company  had  made  substantial  inroads 
on  the  local  gas  business. 

Mr.  Ludwig  Kemper,  Albert  Lea,  Minn.,  insisted  that 
gas  competition  should  not  be  belittled  and  also  pointed  out 
that  the  average  charge  for  energy  is  from  10  cents  to 
12  cents  per  kw-hr.,  which  is  considerably  higher  than  the 
8-cent  rate  cited  by  the  committee.  Mr.  G.  S.  Thompson, 
San  Francisco,  Cal.,  declared  that  8o-cent  gas  about  equals 
electricity  at  from  3  cents  to  4  cents  per  kw-hr.  Mr. 
M.  C.  Osborn,  Spokane,  Wash.,  said  that  experience  with 
gas  campaigns  in  the  Northwest  has  usually  been  that  more 
gas  clusters  than  gas  are  sold.  Mr.  J.  G.  Learned,  Chicago, 
said  that  the  average  solicitor  may  be  fully  trusted  to  lay 
out  small  installations,  and  pointed  to  the  advertising  value 
of  electricity  in  competition  wath  gas. 

Mr.  Norman  Macbeth,  New  York,  pointed  out  that  unless 
both  the  gas  and  the  burner  are  especially  adjusted  for 
each  other  the  best  results  cannot  be  obtained  with  the 
stock  fixtures  on  the  market,  since  there  is  no  standard 
lamp,  burner,  mantle  or  quality  of  gas.  Flash,  or  self- 
igniting,  mantles  are  not  dependable  and  have  short  lives. 
In  replacing  gas  installations  the  matter  of  cost  should  be 
subjugated  to  that  of  service,  the  first  thing  to  be  deter- 
mined being  simply  what  cost  the  equivalent  service  can 
be  furnished  for. 

Mr.  A.  C.  MacMicken,  Portland,  Ore.,  said  that  gas  at  $1 
competes  with  electricity  at  4  cents  per  kw-hr.  He  also 
estimated  that  to  replace  a  gas  cluster  lamp  costing  $1  per 
month  to  operate  400  watts  in  tungsten  lamps  would  be 
required,  consuming  30  kw-hr.,  which,  at  8  cents,  the  cost 
cited  in  the  report,  would  amount  to  $2.40  per  month. 
Mr.  E.  L.  Callahan,  Chicago,  advised  salesmen  to  lose  sight 
of  the  fact  that  gas  is  cheaper,  although  admitting  it  if 
necessary.     Instead,  he  urged  impressing  the  customer  with 
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the  dependable  service  and  sanitary  features  of  electricity. 
Mr.  T.  1.  Jones,  Brooklyn,  N.  Y.,  said  that  since  the  cost 
of  maintaining  electric  arc  lamps  is  from  0.6  cent  to  0.8 
cent  per  kw-hr.,  it  will  actually  be  cheaper  for  the  company 
to  replace  arc  lamps  free  of  charge  with  tungsten  lamps 
having  lives  of  from  1000  to  1800  hours  and  costing  under 
$3.  In  the  minds  of  most  customers,  he  added,  the  cost  will 
usually  be  found  a  secondary  consideration  to  the  quality 
of  service  rendered.  Mr.  L.  G.  Gresham,  Bluefields,  W.  Va., 
declared  that  the  replacement  of  gas  cluster  lamps  with 
tungsten  lamps  is  simply  a  question  of  salesmanship.  Mr. 
A.  Larney,  St.  Paul,  Minn.,  told  of  the  private  efforts  of 
a  couple  of  local  men  who  are  doing  a  profitable  business 
in  installing  tungsten  fixtures  to  replace  gas  cluster  lamps. 
These  men  work  independently  of  the  electric  company. 

Mr.  Harold  Ahlmet,  Chicago,  said  that  it  is  quite  possible 
to  get  data  on  both  sides  of  the  gas-electric  controversy. 
There  are,  however,  three  points  to  be  observed  in  securing 
competitive  business — education,  service  and  cost — the  last 
of  which  should  be  entirely  subjected  to  the  former  para- 
mount questions.  Where  natural  gas  is  introduced  into  a 
city  the  electric  business  sometimes  suffers  for  eighteen 
months  or  so,  but  invariably  at  the  end  of  a  couple  of  years 
customers  return  and  the  electric  business  takes  on  an  even 
greater  activity  than  formerly.  Mr.  G.  K.  Stetson,  New 
Bedford,  Mass.,  pointed  out  the  sanitary  disadvantages  of 
gas.  In  closing  the  discussion,  Mr.  Ward  Harrison  de- 
clared that,  while  the  committee  feels  that  emphasis  should 
be  laid  on  the  service  side  of  electric  competition  rather  than 
on  that  of  comparative  cost,  an  effort  was  made  in  the 
report,  nevertheless,  to  supply  cost  data  which  might  be 
useful.  Only  a  small  number  of  self-igniting  mantles  are 
yet  installed,  he  said,  so  that  for  the  majority  of  installa- 
tions the  penalty  of  pilot-flame  burners  is  still  in  force. 
The  convenience  of  electric  illumination  and  the  possibility 
of  adapting  incandescent  lamps  to  their  surroundings  must 
not  be  overlooked.  In  the  case  of  one  gas  installation 
which  he  mentioned,  it  had  actually  cost  more  to  redecorate 
each  year  than  the  entire  cost  of  lighting  the  premises  by 
electricity,  so  that  even  with  free  gas  a  saving  would  have 
been  made  by  using  tungsten  lamps. 

DECORATIVE  ELECTRIC  ADVERTISING. 

Through  its  chairman,  Mr.  William  H.  Hodge,  the  com- 
mittee on  electric  advertising  and  decorative  street  lighting 
presented  a  fifty-page  report,  the  greater  portion  of  which 
consisted  of  data  upon  ornamental  street  lighting  compiled 
for  fifty  cities  in  the  United  States  and  Canada  under  the 
direction  of  Mr.  C.  W.  Bender,  giving  details  of  installa- 
tion, costs,  rates  and  electrical  features.  An  illustrated 
book  on  ornamental  street  lighting  has  been  prepared  and 
j)ublishcd  by  the  committee  for  the  benefit  of  the  general 
public,  the  cost  of  its  publication  being  met  by  manufac- 
turers producing  ornamental  street-lighting  supplies  and 
Hiaterial.     The  first  edition  consists  of  io,oco  copies. 

It  was  pointed  out  that  only  275  out  of  1874  cities  of 
5000  or  more  population  in  America  now  have  ornamental 
street-lighting  systems.  Many  opportunities  exist  for  this 
class  of  development,  which  the  committee  vigorously  con- 
tends in  no  way  interferes  with  the  benefits  of  other  forms 
of  electric  sign,  window  and  display  lighting,  when  carried 
out  in  an  intelligent  way.  Special  opportunities  exist  in 
the  proper  illumination  of  public  buildings,  squares,  etc. 
In  the  few  cases  where  dissatisfaction  has  arisen  with  the 
ornamental  illumination  the  trouble  has  been  due.  first,  to 
a  division  of  responsibility  for  payment  for  operation  and 
maintenance ;  second,  to  lack  of  engineering  skill  and  com- 
mercial foresight  in  designing  installations,  and,  third,  to 
burdensome  expense  in  proportion  to  the  size  of  the  com- 
munity's wealth  and  taxation. 

The  committee  recommended  that  wherever  possible  the 
central-station  company  install  and  retain  ownership  of 
the    ornamental     system,    contracting    with    the    municipal 


autiiurities  Icir  an  extended  period  on  definite  terms.  Sys- 
tems of  ornamental  lighting  are  potent  factors  in  causing 
better  pavement  and  many  other  improvements.  They 
greatly  increase  the  use  of  the  streets  after  nightfall  and 
contribute  materially  to  the  reduction  of  crime.  An  ex- 
tended description  was  given  of  the  pioneer  installation  of 
luminous  flame-arc  lamps  at  New  Haven.  Conn.,  and  the 
appendix  contains  full  engineering  and  commercial  data 
from  fifty  municipalities  in  which  noteworthy  installations 
of  ornamental  electric  lighting  have  been  made.  In  gen- 
eral, most  of  this  service  stops  at  midnight  or  is  continued 
all  niglu  on  a  partial  basis  by  the  use  of  divided  circuits  at 
each  post.  Usually  the  distance  between  posts  varies  be- 
tween 50  ft.  and  100  ft.  All  parts  of  the  country  are  in- 
cluded in  the  data  given.  The  revenue  varies  considerably, 
but  the  business  is  of  the  long-hour  character  and  appears 
highly  desirable.  Both  series  and  multiple  circuits  are 
operated,  and  charging  is  handled  on  the  front  foot  and  the 
lamp  basis.  Numerous  valuable  testimonials  from  business 
associations  relative  to  the  increase  of  street  traffic  and 
expansion  of  business  due  to  ornamental  lighting  were  in- 
cluded in  the  report. 

The  committee  stated  that  there  are  now  about  80,000 
electric  signs  in  service  in  the  United  States  and  Canada, 
containing  about  8,000,000  clamps.  Careful  selection,  de- 
signing and  due  regard  to  esthetic  considerations  are 
vitally  important.  The  value  of  motion  signs  was  empha- 
sized. The  electric  sign  is  the  one  advertising  medium 
which  at  the  same  time  serves  a  distinct  commercial  use 
and  renders  a  distinct  public  service  in  lighting  the  thor- 
oughfare. No  other  form  of  outdoor  advertising  is  so 
free  from  criticism.  So  far  as  possible  all  electric  signs 
should  be  beautiful  day  and  night.  The  average  use  of  a 
display  is  eighteen  hours  a  day.  Central  stations  should 
be  pioneers  in  the  use  of  electric  signs  on  their  own  account. 
The  indications  are  that  tungsten  lamps  are  thoroughly 
satisfactory  for  sign  service.  The  question  of  manufactur- 
ing interchangeable  electrical  displays  is  receiving  much 
attention,  the  idea  being  to  ship  them  from  city  to  city  in 
knock-down  form.  The  possibilities  in  this  direction  are 
unknown  as  yet. 

Discussion. 

Mr.  S.  J.  Rhodes,  New  York,  complimented  the  com- 
mittee on  the  value  of  its  report,  but  criticised  the  limita- 
tion of  data  practically  to  incandescent-lamp  installations 
with  little  mention  of  ornamental  lighting  by  arc  units. 
Mr.  J.  G.  Learned,  Chicago,  111.,  recommended  getting 
merchants  or  municipalities  to  pay  all  or  part  of  the  initial 
cost  of  installing  post-lighting  systems.  It  is  often  found 
desirable,  he  added,  to  make  a  special  low,  flat-rate,  long- 
term  contract,  including  upkeep  and  maintenance,  thus 
making  the  business  easier  to  renew  upon  expiration.  Mr. 
R.  B.  Mateer,  Denver,  suggested  that  decorative  brackets 
might  well  have  been  included  in  the  committee's  reports. 
Five-hundred-watt  and  250-watt  tungsten  units  are  used 
with  effect  in  some  cities. 

Mr.  F.  S.  Baker,  Butte,  Mont.,  described  the  new  Mon- 
tana legislative  enactment  creating  lighting  districts,  which 
taxes  street  railways  one-sixth  of  the  cost  of  installing  and 
operating  such  ornamental  systems.  Mr.  E.  L.  Callahan, 
Chicago,  pointed  out  the  objections  to  selling  street  posts 
to  individual  merchants  or  municipalities.  In  the  first  case 
installations  may  lack  uniformity  and  in  the  second  the 
danger  of  municipal  ownership  is  enhanced.  Mr.  L.  H. 
Newbert,  San  Francisco,  Cal.,  described  recent  California 
legislation  which  permits  the  majority  of  the  property 
owners  in  a  thickly  settled  but  unincorporated  rural  dis- 
trict to  contract  for  lighting  installations. 

Mr.  A.  C.  McMicken,  Portland.  Ore.,  described  the  ."sys- 
tem of  900  boulevard  posts  in  the  business  district  of  Port- 
land. The  system  there  was  inaugurated  by  interesting  the 
more  intelligent  and  progressive  property  owners,  in  this 
way  securing  probably  better  results  than  through  profes- 
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.su)ii;il  >alcMiit.'n.  I  In-  iii?>liill.ilictii  ol  tlir  sttci-l  lamps,  lu- 
tcstifii'd,  li;is  producotl  110  visil)lf  injury  to  tlic  window 
liglitin^  standard.  Mr.  Norman  Macbctli  mc-ntionod  tlic 
primer  on  illmninaiion.  cntitU-d  "■Kight.  Its  Use  and  Abuse." 
recently  prepared  lor  the  lllmninatiiiK  iMij^ineerin^j  Societ\ 
by  a  committee  composed  of  Messrs.  L.  H.  Marks,  New 
\'ork  :  l.oiiis  lli'll,  lloston,  Mass.,  and  I.  R.  C'ravatli,  C'lii 
caijo.  III.  riiis  pamphlet  contains  eif^lUecn  pages,  with 
351)0  words  of  te.xt  ami  twenty  illustrations,  and  will  \)v 
sold  at  cost.     Tlie  fn-t  copies  will  be  readv  .Xui;.    1. 


Mcrcrs  ;iinl   \K;isiinimnts. 


KKI'OKT    ON     MKTKKS. 

Mr.  (X  I.  Uushnell,  chairman  of  the  committee  on 
meters.  i)resentcd  a  brief  report  covering  the  work  of  the 
conunittee  during  the  year.  The  committee  pointed  out 
that  one  of  the  greatest  existing  difHculties  lies  in  securing 
properly  trained  metermen.  Accordingly,  it  was  consid- 
ered important  to  compile  a  handbook  which  would  deal 
with  meter  n.attcrs  in  a  simple  practical  way,  appealing  to 
the  class  of  men  obtainable  for  handling  the  installation, 
maintenance  and  testing  of  meters.  The  committee  en- 
deavored to  include  in  the  handbook  all  valuable  informa- 
tion contained  in  the  recent  published  reports  of  the  meter 
connuittee,  and  also  such  parts  of  the  n-eter  code  as  have  a 
bearing  on  the  practical  operation  of  the  meter  depart- 
ment. The  committee  has  given  attention  during  the  year 
to  the  standardization  of  meter  design  and  has  secured  the 
consent  of  several  manufacturers  to  the  adoption  of  a 
simple  standard  form  of  meter  dial  plates.  The  need  of  a 
much  cheaper  meter  for  very  small  consumers  was  pointed 
out.  .-K  number  of  additions  to  the  Meter  Code  presented 
at  the  last  Edison  convention  were  submitted  with  this  re- 
port  as  an  appendix. 

Discussion. 

The  discussion  was  participated  in  by  Messrs.  S.  (i. 
Rhodes.  New  York  City;  J.  W.  Covvles,  Boston.  Alass. : 
E.  R.  Northmore,  Los  Angeles,  Cal.;  J.  Jenkinson,  Van- 
couver, B.  C. ;  Farley  Osgood,  Xewark,  N.  J.;  J.  B.  Seaman. 
Philadelphia;  F.  G.  Vaughen,  Schenectady,  N.  Y.,  and 
W.  C.  L.  Eglin,  Philadelphia.  All  who  spoke  expressed 
the  greatest  appreciation  of  the  most  important  work  per- 
formed by  this  committee  during  the  year  just  closed.  The 
'"Electrical  Meterman's  Handbook"  received  the  highest 
praise.  Several  speakers  pointed  out  that  this  book  should 
be  placed  in  the  hands  of  every  meterman  in  the  employ  of 
member  companies.  One  of  those  who  discussed  the  sub- 
ject suggested  that  if  the  metermen  were  required  to  pay 
for  their  copies  they  would  probably  treasure  them  more 
highly.  It  was  the  original  desire  of  the  committee  to 
distribute  one  copy  of  the  book  free  to  each  member  com- 
pany, but  the  executive  committee  found  that  the  expense 
of  doing  this  would  be  too  great ;  however,  the  nominal 
charge  of  $2  per  copy  is  less  than  cost  for  the  first  edition 
of  2500  copies.  Several  speakers  emphasized  the  need  for 
a  cheaper  form  of  meter  for  small  installations.  The  use 
of  ampere-hour  meters  was  taken  up  at  some  length  and  it 
was  stated  that  meters  of  this  type  are  used  to  a  consider- 
able extent  in  Europe,  where  they  are  no  longer  regarded 
as  an  experiment.  The  hesitation  to  use  them  in  this 
country  appears  to  be  due  to  lack  of  experience,  and  per- 
haps in  some  cases  to  a  fear  that  the  public  service  com- 
missions will  not  a'lprove  them. 

In  discussing  the  methods  of  meter  testing  it  was  brought 
out  that  the  three-point  method  costs  practically  no  more 
than  the  two-point  method.  The  proposal  for  standard 
meter  dials  received  approval.  It  was  also  pointed  out 
that  it  is  preferable  to  standardize  bottom  terminals  instead 


ol  lop  leruMiials.  .Xnotiier  .speaker  referred  to  the  burden 
some  restrictions  imposed  upon  meter  installations  by  tht- 
(  anadian  govermnent,  which  requires  that  the  seals  be  left 
unbroken  for  a  period  of  five  years.  Mr.  EgVm  laid  special 
empli.isis  on  the  value  of  the  meterman's  handbtjok  to  the 
smaller  member  companies. 

MKTKK   SKTIlNCi. 

.\n  diiistrated  pajjcr  on  meter  installations,  prepared  by 
.\lr.  Severn  I).  .Sprong,  took  up  the  connnercial  aspects  of 
the  prol-lem,  with  s])ecial  reference  t(j  small  customers. 
The  author  presented  a  table  showing  the  distribution  of 
33,( 00  meters  among  installations  of  different  sizes.  Five- 
ampere  meters  made  up  58.8  per  cent  of  the  whole;  lo-ami) 
meters  amounted  to  20.3  per  cent,  and  meters  with  a  rating 
ranging  from  10  amp  to  25  amp  amounted  to  14.3  per  cent. 
Considering  particularly  the  small  meters,  which  compose 
about  four-fifths  of  the  total,  the  author  stated  that  the 
average  cost  of  the  meter  alone  is  $15  and  the  average  cost 
of  installation  is  $13,  making  the  total  investment  $28.  The 
corresponding  annual  charges  arc  $3.40.  One  of  the  prob- 
len\s  now  demanding  the  most  serious  attention  is  the  de- 
velopment of  cheaper  metering  devices  for  these  small  con- 
sumers. .Among  the  principal  considerations  are  the  pre- 
vention of  tampering  with  the  apparatus  and  the  theft  of 
energy.  The  author  pointed  out  that  with  the  advent  of 
lamps  of  still  higher  efificiency  it  may  become  economical 
in  the  smallest  installations  to  serve  the  customer  on  a  flat 
charge  per  lamp  basis. 

Discussion. 

In  the  absence  of  the  author  the  paper  was  read  by 
Mr.  D.  Corbet,  of  Seattle.  Messrs.  S.  G.  Rhodes,  New  York 
City;  H.  L.  Wallau,  Cleveland,  Ohio;  O.  J.  Bushnell,  Chi- 
cago; U.  L.  Gannett,  Chicago;  J.  Jenkinson,  Vancouver, 
B.'  C;  J.  C.  Henkle,  Portland,  Ore.;  F.  G.  Vaughen. 
Schenectady,  N.  Y.,  and  S.  Hamilton,  Portland,  Ore.,  par- 
ticipated in  the  discussion. 

It  was  brought  out  that  the  most  satisfactory  method  of 
comparing  meter  costs  is  the  kilowatt-hour  basis.  One  of 
the  speakers  stated  that  several  small  companies  had  found 
that  meter-testing  devices  resulted  in  an  actual  saving  in 
maintenance  costs.  This  view  was  not  universally  held, 
however,  since  another  speaker  stated  that  it  seems  para- 
doxical to  increase  the  cost  of  small  meter  installations  when 
the  general  consensus  of  opinion  points  to  the  great  need 
of  developing  a  much  less  expensive  type  of  installation 
and  also  a  cheaper  meter.  Meter  protective  devices,  how- 
ever, possess  important  advantages.  One  of  the  speakers 
referred  to  the  unusual  practice  observed  in  Vancouver. 
B.  C,  of  installing  the  meters  over  the  front  doors  of  re.'-i- 
dences.  It  was  explained  that  the  reason  for  doing  this 
was  the  desire  to  read  the  meters  as  quickly  as  possible  at 
any  desired  time.  The  efi'ort  to  cheapen  the  meter  in- 
stallation sometimes  requires  the  use  of  current-limiting 
devices,  a  practice  which  has  not  always  been  approved  by 
public  service  commissions.  An  instance  of  the  latter  sort 
occurred  in  Ohio.  It  has  been  found,  as  might  be  expjcted, 
that  the  installation  of  meters  outdoors  greatly  enhances 
the   depreciation. 

ELECTRICAL     MEASUREMENTS. 

The  report  of  the  committee  on  electrical  measurements 
and  values,  of  which  committee  Dr.  A.  E.  Kennelly  is  chair- 
man, reviewed  the  recent  minor  changes  in  the  units  of 
candle-power  and  voltage.  On  July  i,  1909,  the  Bureau  of 
Standards,  with  the  consent  of  the  American  Institute  of 
Electrical  Engineers,  the  National  Electric  Light  Associa- 
tion, the  Illuminating  Engineering  Society  and  the  Ameri- 
can Gas  Institute,  lowered  the  value  of  the  unit  of  candle- 
power  by  1.6  per  cent,  at  the  same  time  establishing  uni- 
formity with  the  standard  adopted  by  Great  Britain  and 
France.  This  lowering  of  the  unit  resulted  in  a  general 
increase    in    candle-power   ratings,    or   if   the   candle-power 
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ratiiif^s  remained  the  sau.e  it  rc(|uire(l  a  slight  reduction  in 
voltages.  A  lo-cp  lamp  inider  the  old  basis  thus  became  a 
io.i6-cp  lamp  under  the  new  basis,  .\gain,  a  carbon-fila- 
ment lamp  having  a  specific  consumption  of  3.1  watts  per 
mean  hemispherical  candle-power  and  giving  an  illumina- 
tion of  16  candles  at  no  volts,  under  the  old  basis,  would 
need  a  reduction  of  emf  to  109.7  volts  in  order  to  give  16 
candles  on  the  new  basis.  This  corresponds  to  a  reduction 
of  0.5  per  cent  in  the  power  consumption.  Tiic  general 
effect  of  this  change  has  been  to  diminish  by  1.6  per  cent 
the  amount  of  light  furnished  by  lamps  manufactured  since 
the  new  standard  became  effective.  .\t  the  same  time  the 
serviceable  life,  which  expires  when  the  candle-power  falls 
to  80  per  cent  of  its  initial  \ahic,  was  increased  to  7  per 
cent. 

On  Jan.  i,  191 1,  tlie  lUireau  of  Standards,  under  inter- 
national agreement,  introduced  a  slight  change  in  the  value 
of  the  standard  volt.  The  rated  emf  of  the  standard  Wes- 
ton cell  was  changed  from  I.OI913  volts  at  20  deg.  C.  to 
1. 01 830  volts  at  20  deg.  C,  which  amounted  to  0.08  per  cent. 
Automatically  the  standard  ampere  became  larger  at  the 
same  time  by  the  same  extent  of  0.08  per  cent,  and  the  watt 
became  larger  by  0.16  per  cent.  Thus  the  magnitude  of 
no  new  units  was  the  equivalent  of  no. 09  old  units,  and  in 
the  case  of  i6-cp  carbon  lamps,  of  the  type  previously 
mentioned,  the  effect  was  to  increase  the  candle-power  and 
light  by  about  0.5  per  cent. 

While  these  two  changes  tended  to  oft'set  each  other,  the 
effect  of  the  change  in  the  candle-power  unit  was  the 
greater  of  the  two.  In  conclusion  the  report  states  that  the 
change  1  oth  in  candle-power  and  voltage  went  regularly 
into  effect  at  the  Electrical  Testing  Laboratories  in  New 
York  without  anv  difficulty  or  serious  inconvenience. 

Discussion. 

Owing  to  the  absence  of  Dr.  Kennelly,  the  report  of  tiiis 
committee  was  read  by  Mr.  J.  W.  Howell,  of  Newark,  X.  J. 
It  was  discussed  briefly  by  Mr.  J.  W.  Lieb,  Jr.,  of  New 
York  City,  who  expressed  the  hope  that  a  future  interna- 
tional congress  will  ratify  changes  in  the  candle-power  and 
voltage  units  which  have  been  adopted  by  the  National 
Bureau  of  Standards  and  ratified  by  the  United  States  and 
several  foreign  countries.  While  the  changes  in  the  values 
of  the  units  are  small  and  ordinarily  regarded  as  negligible 
in  a  commercial  sense,  this  is  not  invariably  true.  The 
speaker  presented  a  table  showing  various  examples  of  the 
final  effect  resulting  from  both  changes  in  units.  For  ex- 
ample, a  i6-cp  carbon-filament  lamp  which  had  a  specific 
consumption  of  3.1  watts  per  mean  horizontal  cp  before 
either  change  became  eft'ective  would  now  give  16.83  mean 
horizontal  cp  when  operated  at  50  watts  and  would  also 
have  a  specific  consumption  of  2.97  watts  per  cp ;  at  the 
same  time  the  economical  life  would  be  diminished  by  14 
per  cent. 

.\  written  discussion  was  contributed  by  Dr.  C.  II.  Sharp, 
of  New  'S'ork  City,  presenting  elaborate  comparative  tables 
showing  the  effect  of  the  changes  in  units.  This  was  not 
read.  1)m   will  he  i)ublished  in  the  proceedings. 
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The  committee  on  uniform  accounting,  through  its  chair- 
man. Mr.  E.  J.  Bowers,  reviewed  the  entire  work  of  the 
committee  in  the  past,  made  recommendations  for  the  future, 
and  desired  particularlv  to  urge  the  adoption  of  the  a^-^n- 
ciation  system  of  accounts  by  all  member  companies.  Up 
to  the  time  that  the  accounting  committee  began  the  work 
of  establishing  a  uniform  system  of  accounts  for  electric 
utility  companies,  the  development  of  the  electric  lighting 
industry  had  progressed  so   rapidly,  without  consideration 


of  the  matter  oi  accounting,  that  many  companies  found 
their  records  in  a  hopeless  tangle.  Except  in  a  few  of 
the  larger  and  older  companies,  no  accountants  were  em- 
ployed by  the  electric-light  companies  in  the  supervision  of 
their  books.  To-day  the  accounting  division  of  electric 
cor])orations  is  a  very  important  branch  of  the  business. 
The  labors  of  the  committee  in  the  compilation  of  the  stand- 
ard classification  of  accounts,  and  the  constant  efforts  made 
from  the  inception  of  the  task  to  induce  member  companies 
to  adopt  the  classification,  have  laid  the  foundation  for  the 
higher  and  better  accounting  of  the   industry. 

.\t  a  meeting  of  the  accounting  conmiittee  which  was 
called  on  May  4,  1912,  it  was  proposed  to  recommend  to  the 
executive  conmiittee  an  increase  in  the  membership  of  the 
accounting  committee  from  eleven  to  fifteen.  It  is  also 
deemed  advisable  that  sub-committees  be  appointed  on  the 
following  subjects:  public  service  commission  relations; 
standard  classification  of  accounts;  statistics  and  costs; 
forms. 

The  most  important  problem  to-day  is  the  relation  of 
l)ublic  service  utilities  to  public  service  commissions  and 
the  public.  It  is  obligatory  upon  all  companies  under  the 
jurisdiction  of  commissions  to  keep  their  accounts  in  a  uni- 
form manner.  The  probabilities  are  that  every  legislative 
body  in  the  United  States  will  establish  commissions  to  con- 
trol public  utilities.  It  is  necessary  for  every  member  com- 
pany in  the  association  to  keep  its  accounts  according  to  the 
standard  classification.  This  will  have  a  decided  tendency 
to  induce  new  commissions  to  accept  the  accounts.  The 
committee  recommended  that  a  sub-committee  to  make 
certain  revisions  in  the  standard  classification  i)e  appointed, 
and  that  this  work  be  taken  up  immediately.  The  commit- 
tee has  compiled  for  comparative  purposes,  and  presents 
with  its  report,  the  titles  of  the  fixed  capital,  construction 
and  equipment  accounts  prescribed  by  the  National  Electric 
Light  Association,  the  Public  Service  Commission  of  Mary- 
land, the  New  York  Public  Service  Commission.  Second 
District,  fhe  Interstate  Commerce  Commission,  and  the 
Railroad  Commission  of  Wisconsin. 

The  committee  stated  that  it  is  desirable  to  determine  the 
advisability  of  the  maintenance  of  a  stati.stical  bureau  of  the 
association,  for  the  purpose  of  the  compilation  of  statistics 
from  the  various  member  companies.  The  association  is 
besieged  with  requests  from  various  concerns  for  informa- 
tion concerning  the  operations  of  central  stations.  It  has 
l)een  found  that  the  association  is  asked  repeatedly  for 
standard  forms  of  the  various  records,  books,  etc..  needed 
and   used  by   the  niember   companies. 

Discttssion. 

JJie  report  was  di.scus.sed  by  Messrs.  R.  11.  I'.allard.  Los 
Angeles;  H.  E.  Addenbrooke.  Chicago;  W.  F.  Gardner. 
New  ^'nrk:  L.  P.  1%-uilkner.  Olympia.  Wash.;  J.  D.  Butler. 
San  I'rancisco:  II.  Spoehrer.  .St.  Louis,  and  M.  Hallgren. 
Seattle. 

Mr.  Ballard  puinted  out  that  the  California  I'liblic  Service 
Connnission  will  nrobably  adopt  the  association's  classifica- 
tion of  accounts  in  the  main.  The  capitalizing  of  fran- 
chises, royalties  and  licenses  as  provided  for  in  capital 
account  No.  2  will  have  to  be  avoided,  as  the  commission 
does  not  favor  the  capitalization  of  franchises. 

Mr.  .Addenbrooke  urged  the  committee  on  accounts  to 
get  in  touch  with  the  smaller  companies,  pointing  out  the 
benefits  of  a  uniform  system  for  purposes  of  comparison. 
-Mr.  I'aulkner  agreed  with  this  point  of  view  and  showed 
how  the  adoption  of  an  account  classification  on  a  small 
group  basis  would  facilitate  the  work  of  the  smaller  com- 
panies and  enable  the  larger  companies  to  make  important 
comparisons  with  the  former,  even  though  these  might  not 
go  into  great  detail.  Mr.  Butler  said  that  in  San  Francisco 
a  franchise  has  no  capital  value  whatever,  and  Mr.  Sooehrer 
stated  that  in  St.  Louis  franchises  are  taxed  by  the 
municipality,    although    the    rate    commission    prohibits    the 
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v.iliiatioii  of  fraiK-liises.  'I'lu-  cumiiaiiy  capitalizes  its  k«''"K 
value  ami  certain  licenses.  In  closing',  Mr.  Spoehrer  pointed 
out  the  desirability  of  all  companies  ailoplin|.j  the  associa- 
tion's classification  so  far  ;is  possible,  lie  stated  that  the 
Wisconsin  connnission  at  first  reconunended  the  separate 
tiansinission  and  distribution  of  the  investment  in  connec- 
tion with  nnderKrouml  systems.  This  has  been  found  im- 
practicable, and  in  the  next  classification  issued  by  the 
connnission   it   will   be  rrclitied. 

INCANDESCENT   LAMP   ACCOUNTING. 

Mr.  W".  11.  Bocjart.  New  York,  in  his  paper  on  "Incandes- 
cent Lamp  Accounting  of  the  New  York  Edison  Company," 
described  the  system  by  which  that  company  keeps  track  of 
its  larjje  stock  of  lamps.  All  new  incandescent  lamps  are 
received  at  otie  storeroom,  and  from  that  point  arc  delivered 
l)v  electric  vehicles  directly  to  customers,  or  are  transferred 
to  district  storerooms  to  await  the  call  of  customers.  In 
the  main  storeroom  a  dry  loft  is  kept  for  the  economical 
liandlingf  and  storage  of  standard  packages  or  "wholesale" 
stock.  Part  of  the  loft  is  partitioned  ofif  into  a  room  with 
easily  accessible  bins  and  drawers,  in  which  broken  pack- 
ages comprising  the  retail  stock  are  kept.  The  storerooms 
are  arranged  in  this  manner  in  order  to  prevent  collusion 
between  employees  and  to  segregate  the  storeroom  and  de- 
livery features.  A  district  storeroom  is  located  in  each  of 
the  four  districts  into  which  the  company's  stock  is  divided, 
and  card  indexes  of  customers  are  maintained,  in  order  that 
the  right  of  the  customer  to  free  renewals  may  be  deter- 
mined. The  information  on  the  card  indexes  is  posted  from 
the  connect  and  disconnect  notices  from  the  contract  de- 
partment. Incandescent  lamps  are  delivered  to  customers 
by  thirty  delivery  wagons.  The  orders  of  customers  for 
incandescent  lamps  are  sent  to  the  district  storerooms,  which 
verify  the  name  and  address  and  enter  the  order  on  a  daily 
request  sheet.  A  lamp  receipt  is  made  out  and  at  5  p.  m. 
the  request  sheets  and  receipts  are  sent  to  the  main  store- 
room, where  a  night  force  makes  up,  routes  and  loads  de- 
livery wagons  so  that  the  men  are  able  to  start  promptly 
at  8  a.  m.  on  a  definite  route.  The  lamps  are  checked  out 
by  an  inspector  as  they  are  loaded  on  the  wagons.  On  re- 
turning from  their  trips  the  delivery  men  fill  in  on  their 
check  sheets  the  number  of  lamps  delivered,  and  this  amount 
is  deducted  from  the  quantity  received,  so  that  the  balance 
on  hand  must  check  with  the  balance  shown  on  their  check 
sheets.  The  number  of  old  lamps  returned  must  also  check 
with  the  number  of  new  lamps  delivered.  After  each 
wagon  is  checked  the  broken  packages  are  repacked  by  a 
night  force  into  such  standard  packages  as  are  used  on  the 
delivery  wagons  and  returned  to  the  retail  stock. 

A  system  by  which  the  stock  of  lamps  is  checked  and 
cared  for.  as  a  means  of  perpetual  inventory,  in  order  to 
detect  error  and  prevent  fraud,  is  carried  on  constantly. 
At  the  end  of  each  month  the  storeroom  stock  cards  are 
checked  against  the  general  lamp  ledger,  so  as  to  reveal  any 
errors  in  the  posting.  An  assistant  storekeeper  counts  each 
day  every  package  of  the  wholesale  stock,  which  must  check 
with  the  stock  of  the  previous  day  plus  or  minus  the  receipts 
and  deliveries.  A  daily  check  is  made  by  the  retail  and  dis- 
trict storerooms  of  the  lamps  in  stock  and  on  wagons, 
which  must  check  in  the  same  manner.  In  addition,  a  lamp 
checker  and  two  assistants  give  their  entire  time  to  the 
checking  of  lamps.  The  prevention  of  traffic  in  lamps  is 
accomplished  by  a  card  record,  which  shows  the  customer's 
name,  address,  business,  date  of  connection,  installation  and 
number  of  lamps  allowed,  the  number,  kind  and  size  of 
lamps  delivered  and  returned,  the  date  of  change  and  the 
number  of  lamps  the  customer  has  on  hand.  The  customer 
is  considered  to  be  conducting  a  traffic  in  lamps  when  he 
returns  lamps  which  his  last  balance  shows  he  did  not  have 
to  return,  or  when  his  purchases  are  very  frequent  and  his 
returns  correct,  but  the  average  life  of  the  average  lamp 
during   a   certain    period    is   unreasonably   low. 


riie  number  uf  incandescent  lamp  customers  of  the  com- 
pany on  March  i,  1912,  was  97,000;  during  the  year  514,941 
visits  were  made,  and  customers  were  served  321,777  limes, 
lolluwing  .'ire  details  regarding  the  lamps  returned  fr<jm 
circuits  during  191 1:  Dim,  796,018,  or  26  per  cent;  ex- 
hausted, i,8i(^3iO,  or  ()  i)er  cent;  stub.i,  435,930,  or  14  per 
cent.  Lamps  were  deliveretl  as  ffdlows :  Periodic  delivery, 
894,802;  recpicst  delivery,  2,687,034;  counters  at  .storerooms, 
521,572;  total,  4,103,408.  About  61  per  cent  of  the  dim 
lamps  are  found  to  be  good  enough  to  re-issue  to  cus- 
tomers. 

Discussion. 

i  he  paper  was  exhaustively  discussed.  President  (jil- 
christ  emphasized  the  great  opportunity  existing  for  saving 
money  in  the  handling  of  lamps.  Mr.  J.  \V.  Lieb,  Jr.,  New 
N'ork,  called  attention  to  the  great  imptjrtance  of  the  lamp 
item  and  touched  upon  the  benefits  of  checking  hunp  life 
by  a  kilowatt-hour  comparison.  The  prevention  of  traffic 
in  incandescent  lamps  is  very  important.  Very  close  check- 
ing is  necessary  where  an  allowance  is  made  on  tungsten 
lamps  and  carbon  lamps  which  have  been  used.  Graphitized- 
fdament  lamps  are  now  standardized  in  New  York  for  free 
removal,  most  carbon  lamps  being  given  out  to  customers. 
The  improvement  of  tungsten  lamps  is  gradually  driving 
out  the  practice  of  installing  them  in  consumers'  sockets 
under  the  direction  of  the  company. 

Mr.  Douglas  Burnett,  Baltimore,  described  a  ticket  and 
tabulating  machine  system  used  in  connection  with  the 
handling  of  lamps  in  his  city.  One  set  of  stock  records 
suffices  instead  of  the  five  required  according  to  the  paper. 
Mr.  Burnett  said  that  a  wagon  stock  is  carried  in  Balti- 
more, and  this  does  not  inconvenience  customers. 

Mr.  H.  Spoehrer,  St.  Louis,  favored  having  the  driver 
install  new  lamps  and  remove  old  ones.  It  was  generally 
agreed  in  the  discussion  that  it  is  inadvisable  to  include 
auxiliary  charges  on  bills  for  electric  energy.  The  cost  of 
delivery  per  lamp  varies  from  3.5  cents  to  8  cents,  which 
is  too  large  a  percentage  of  the  first  cost  of  the  lighting 
unit.  Mr.  Lieb  mentioned  the  fact  that  a  liberal  policy  in 
regard  to  the  removal  of  lamps  tends  toward  large  returns 
from  the  sale  of  energy  as  well  as  maintaining  a  higher 
candle-power  standard. 

Mr.  H.  B.  Gear,  Chicago,  pointed  out  that  on  the  Com- 
monwealth Edison  system  the  delivery  of  lamps  is  handled 
by  the  operating  department.  Separate  stock  accounts  and 
separate  store  accounts  are  kept  under  the  supervision  of  a 
general  storekeeper.  The  cost  of  delivery  per  lamp  is  3.5 
cents,  including  delivery  wagons,  office  expenses  and  super- 
vision. The  storage  charge  is  taken  care  of  by  a  general 
charge.  Over  800  telephone  calls  per  day  are  received  in 
the  winter  months  from  customers  desiring  new  lamps. 
The  lamp  wagons  carry  trays  holding  fifty  lamps  each,  and 
as  they  are  taken  into  the  consumer's  premises  by  the 
drivers  and  also  used  in  the  carriage  of  returned  lamps,  the 
ill  effects  of  rough  handling  are  obviated.  The  use  of  these 
trays  saves  more  than  enough  lamps  to  pay  the  cost  of 
equipping  the  wagons  with  trays  and  carrying  cases.  Mr. 
Gear  advocated  placing  checks  against  temptations  to  the 
misuse  of  lamps  by  employees.  Mr.  R.  S.  Hale,  Boston, 
said  that  the  cost  of  delivery  is  less  than  3  cents  per  lamp 
on  his  system.  The  first  installations  are  handled  by  meter 
wagons  and  old  lamps  are  removed  by  other  vehicles. 

Mr.  Will  Brown,  Salt  Lake  City,  said  that  the  free- 
renewal  plan  is  not  in  use  in  his  city.  The  customer  brings 
the  old  lamps  to  the  office  and  receives  the  new  ones  at  a 
nominal  price.  Mr.  Gear  cited  the  efifective  use  of  lock 
.'sockets  in  tungsten  clusters  as  a  preventive  of  lamp  trans- 
fers in  installations  supplied  on  the  double  plan  of  free  and 
charged  renewals.  Mr.  Lieb  said  in  closing  that  the  Public 
Service  Commission  of  the  First  District.  New  York,  is 
opposed  to  discontinuance  of  service  on  the  ground  that  the 
customer  fails  to  pay  for  other  than  energy  consumed. 
Messrs.   F.   M.   White,   Spokane;   C.   Rummel,   Vancouver; 
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V.   G.    Sliinkle.    Spokane,   and    F.    M.    Willoughby,    IJenver, 
spoke  briefly. 

ACCOU.\TI.\(i    I  OR   SCRAP    MATERIAL. 

In  a  paper  by  Mr.  Charles  E.  Bovvden  it  was  stated  that 
the  central-station  business  produces  a  large  amount  of 
valuable  scrap  material.  Very  few  companies  have  enough 
scrap  to  make  it  economical  to  establish  a  special  depart- 
ment to  handle  it,  and  for  this  reason  it  is  advisable  that 
this  work  should  be  done  by  the  purchasing  and  stores 
bureau. 

On  analysis,  the  conii)any  with  which  the  author  is  con- 
nected found  its  sales  of  scrap  to  consist  principally  of  in- 
sulated copper  wire,  ends  of  lead  cable,  cast  and  wrought 
iron,  incandescent-lamp  stubs  and  burned-out  lamps.  Such 
poor  prices  had  been  received  from  these  sales  that  it  seemed 
scarcely  worth  while  to  continue  them.  It  was  found  on 
investigation  that  the  principal  reason  for  the  low  prices 
that  had  been  received  was  that  all  kinds  of  scrap  had  been 
thrown  together  in  a  portion  of  the  yard  and  the  various 
kinds  mixed  so  hopelessly  that  when  bids  were  desired  the 
material  had  to  be  sold  for  whatever  was  offered,  since  the 
cost  of  proper  assortment  to  the  bidder  would  be  more  than 
he  could  secure.  This  condition  was  corrected  by  the  use 
of  a  small  outbuilding,  which  was  fitted  with  a  number  of 
large  bins  in  which  various  classes  of  scrap  were  segregated. 

The  economical  disposition  of  insulated  copper  and  lead 
cable  is  the  most  important  problem  in  connection  with  the 
different  materials  handled.  The  insulation  is  burned  off 
and  with  ordinarily  careful  handling  good  copper  remains. 
The  lead  cable  is  melted  on  a  steel  plate  and  runs  by  grav- 
ity down  a  groove  into  a  pot,  where  the  dirt  is  skimmed  off 
and  the  lead  is  taken  up  in  ladles  and  cast  into  pigs.  Burned- 
out  incandescent  lamps  are  divided  into  two  classes.  The 
lamps  which  are  burned  black  are  broken  up  and  the  stubs 
saved  for  the  platinum,  the  rest  being  thrown  into  a  bin  to 
accumulate.  Clear  lamps  are  packed  into  barrels  and 
shipped  to  the  factory,  where  new  filaments  are  placed  in 
them.  All  sales  of  scrap  metal  are  made  by  the  purchasing 
agent,  and  by  studying  to  take  advantage  of  the  market  he 
can  often  save  more  than  his  salary  for  the  company  during 
the  course  of  a  year.  Scrap  copper  is  used  by  smelters  to 
a  great  extent  in  ])r;iclucing  casting"  copper,  and  a  number 
of  the  larger  companies  sell  their  scrap  to  smelters  at  a 
price  based  on  the  New  York  price  of  cast  copper.  Pig  lead 
is  used  mostly  in  the  plant  of  the  company  for  making 
solder.  Iron  is  allowed  to  accumulate  until  the  bins  are  full, 
when  bids  are  received.  Lamp  stubs  are  sold  in  looo-lb. 
lots  at  ID  cents  per  lb.,  and  clear  burned-out  lamps  are  sold 
in  barrels  of  500  at  $5  per  barrel,  the  prices  in  all  cases 
being  f.o.b.  at  the  warehouse  of  the  company.  In  the  last 
three  months  over  $50,000  worth  of  scrap  material,  mostly 
copper,  has  been  sold,  and  efficient  handling  has  resulted 
in  a  saving  of  over  $10,000  for  the  company  on  these 
transactions. 

Discussion. 

The  paper  was  briefly  discussed  by  Messrs.  H.  T.  Hughes, 
Denver;  E.  C.  Scobell,  Rochester, 'N.  Y.  ;  S.  H.  Wallace, 
St.  Louis ;  C.  B.  Smith,  Portland  and  Ernest  Rogers,  Van- 
couver. The  discussion  dealt  mainly  with  the  importance 
of  disposing  of  scrap  and  crediting  repair  jobs  with  the 
salvage  value  of  material  taken  out  and  the  charging  of 
depreciation  on  stock  held  in  storage  for  long  periods. 

GENERAL   FILIN'G   SYSTEMS. 

Mr.  R.  H.  Williams  presented  a  paper  in  which  it  was 
stated  that  experience  had  shown  that  some  one  person 
should  be  appointed  and  held  responsible  for  the  filing  and 
safe-keeping  of  the  records  of  a  company,  with  the  idea  of 
passing  them  on  to  his  successor,  thus  completely  filling  up 
all  gaps  and  preventing  the  destruction  of  records  through 
lack  of  knowledge  of  their  importance  and  of  the  previous 
history  of  the  company.     In  most  companies  the  secretary 


is  the  (jiie  appointed  by  the  by-laws  to  do  this,  but  in  cases 
where  that  official  has  several  other  departments  he  cannot 
do  more  than  supervise  the  work. 

Practical  utility  and  economy  are  the  two  essentials  in  the 
organization  and  management  of  a  central  filing  department 
in  which  the  records,  papers,  books,  etc.,  of  a  well-regulated 
business  house  or  corporation  are  kept.  Theoretical  refine- 
ment which  would  tend  to  limit  the  utility  and  increase  the 
expenses  of  the  system  of  filing  should  be  avoided.  The 
general  mistake  of  failure  to  realize  the  importance  of  a 
provision  for  filing  records  early  in  the  history  of  the  com- 
pany has  been  the  cause  of  much  annoyance  and  expense. 

When  indexes  are  made  the  important  factors  are  accu- 
racy, simplicity  and  quickness  of  reference.  The  fundamen- 
tal idea  in  correspondence  filing  is  to  bring  together  in  one 
folder  all  letters  to  and  from  each  correspondent  or  re- 
ferring to  any  given  subject.  Another  important  duty  of 
the  file  clerk  is  the  disposition  of  books  of  accounts,  vouchers 
and  records  from  the  auditing  department.  The  filing  of 
work  orders  and  job  order  tickets  for  wiring  and  other  jobs 
should  be  numerical.  The  contract  for  the  job,  however, 
should  be  filed  separately.  It  will  be  found  advisable  to  file 
alphabetically  all  applications  and  classes  of  contracts  f^or 
electric  lighting  and  motor  service.    ■ 

The  relative  merits  of  central  filing  and  departmental 
filing  systems  are  difficult  to  determine  and  necessarily  de- 
pend upon  how  long  it  is  necessary  to  hold  open  for  immedi- 
ate use  the  files  of  each  department.  No  record  should  be 
taken  from  the  file  room  until  a  receipt  is  given.  Some  ref- 
erence card  or  record  should  be  kept  of  outstanding  papers, 
and  inquiries  should  be  made  periodically  for  any  papers  that 
have  not  been  returned. 

Discussion. 

Mr.  E.  M.  Podeyn,  of  Brooklyn,  exhibited  a  chart  system 
for  the  filing  of  correspondence  without  the  use  of  the  card 
index,  which  has  reduced  the  cost  of  handling  such  matter 
by  about  33  per  cent.  The  Boston  Edison  Company  is  using 
the  same  system.  Mr.  H.  E.  Addenbrooke,  Chicago,  stated 
that  a  single  file  clerk  and  two  boys  take  care  of  the  entire 
correspondence,  meter  records,  etc.,  of  the  Commonwealth 
lulison  Company.  Mr.  A.  D.  Spencer,  Detroit,  emphasized 
the  need  of  properly  identifying  records  before  putting 
them  permanently  away,  and  Mr.  J.  H.  Donlan,  Brooklyn, 
pointed  out  the  benefits  of  stamping  all  matter  intended  for 
the  general  file  with  the  date  and  name  of  the  person  send- 
ing it  in.  Others  who  spoke  briefly  were  Messrs.  L.  A. 
McArthur,  Portland;  H.  Spoehrer,  St.  Louis;  E.  J.  Bowers, 
Kansas  City;  E.  C.  Scobell,  Rochester;  C.  G.  M.  Thomas, 
New  York,  and  H.  S.  Knowlton,  Boston. 

THE  SALE  OF  ELECTRIC  DEVICES. 

Mr.  L.  M.  Wallace,  in  his  paper  on  accounting  for  the 
sale  of  electric  devices,  stated  that  the  proper  method  of 
accounting  to  be  adopted  depends  somewhat  upon  the  policy 
followed  in  the  operation  of  the  electric  appliance  exchange. 
If  this  department  is  considered  as  a  part  of  the  sales  de- 
|)artment,  the  costs  of  operation  would  be  placed  naturally 
in  the  classification  of  commercial  expenses  and  could,  if 
desired,  include  such  of  the  general  expenses  as  might  be 
apportioned  directly  thereto,  while  the  profit  from  the  sale 
of  electric  devices  would  be  accounted  for  in  the  miscella- 
neous income  of  the  company.  If,  however,  the  electric 
appliance  exchange  is  operated  in  a  measure  independently 
of  the  sales  department,  although  nominally  under  the  juris- 
diction of  the  superintendent  of  sales,  the  method  of  ac- 
counting would  be  in  accord  with  such  a  condition. 

The  electric  appliance  exchange  of  the  Edison  Electric 
Illuminating  Company  of  Boston  is  operated  practically  on  a 
self-supporting  basis.  This  exchange,  however,  is  not 
charged  with  any  portion  of  the  general  expenses,  such  as 
rent  of  main  showroom,  cost  of  care  and  handling  of  sup- 
plies in  the  general  storehouse  and  the  cost  of  accounting  in 
the  accounting  department.     The  proper  proportion  of  the 
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j^i'iU'ial  ix|H'iist's  ctmUl  l>f  chared  if  i(  .slimild  In-  ouiisiilriiil 
(U'sirablc  tn  do  tliis.  Ilu'  fxiliaii);e  r.xpi'iisrs  iiicluile  all  sal- 
aries and  iiii.sirllaiii'uiis  expenses  of  the  sn])eriiiteiident 
directly  in  control  anti  of  snch  salesmen,  ilenionstrators  ;ind 
clerks  as  arc  employed  in  and  about  the  showroom.  These 
expenses  appear  on  the  dehit  sidi',  while  the  profits  from 
sales  show  on  the  credit  side  of  the  "niiscill.ineons  electric 
devices,  losses  and  gains"  account. 

The  cash  price  at  which  electric  devices  are  sold  (Ki)enils 
somewhat  upon  conditions  exislinj;  at  the  time.  'Ihe  pur- 
pose of  the  exchaujie  in  sellinjj  electric  devices  is  to  intro- 
duce and  increase  the  use  of  electricity  by  the  customcr.s 
of  the  company  ;  hence  the  matter  of  profit  on  any  particular 
kind  of  ilevice  is  a  secondary  consideration.  To  tiie  cost 
price  of  all  electric  devices  leased  on  the  sales  basis  a  ])Vo\\[ 
of  12  per  cent  per  year  is  added  for  the  time  allowed  for  the 
lessee  to  pay  for  the  device,  and  the  monthly  rental  charj^ed 
is  based  on  the  net  cost  of  the  device  plus  i  per  cent  per 
month  for  the  whole  lease  period. 

The  system  of  acconntintj  has  been  planned  to  meet  the 
("peratini;  conditions  of  the  exchauije.  and  the  controlling:;  or 
general  ledjjer  accounts,  with  the  subdivision  accounts,  are 
as  follows: 

ControllinR   or   General  Subdivision    Accounts. 

Ledger    Accounts. 
Stock   on   hand .Mifcellaneous     electric     devices,     subdiviilcd     ac- 
cording  to   location. 
Sundry   open   accou'.ts..  .Mi.'-cellai  eous  electric   devices   on      consignment. 
Miscellaneous  electric  devices,  accounts  payable. 
Miscellaneous  electric  devices  leased. 
Miscellaneous  electric  devices   rentals. 
Miscellaneous    profits.  ..  Miscellaneous  electric  devices,  losses  and  gains, 
subdivided   according  to   information   desired. 
.\ccounts    receivable.  ...  Customers'   accounts. 
Accounts     payable \'enders'  accounts. 

Discussion. 

'Jhe  paper  was  discussed  by  !Mr.  Ernest  Rogers,  \'an- 
couver,  B.  C,  who  said  that  in  his  city  a  self-contained 
department  for  the  sale  of  devices  is  in  service.  Some  of 
the  minor  expenses  of  administration  are  not  charged  to 
the  department  but  are  included  in  the  general  expenses  of 
the  company.  All  appliances  are  requisitioned  through  the 
purchasing  agent  and  charged  to  the  general  stock  account. 
The  company  carries  about  $10,000  worth  of  appliances.  A 
monthly  statement  of  appliances  is  made  up  showing  the 
number  on  hand,  costs  and  sales.  The  appliances  are 
recorded  in  a  loose-leaf  ledger,  with  the  exception  of  wash- 
ing machines,  which  are  sold  on  the  instalment  basis  and 
separately  accounted  for. 

SCIEXTIFIC    MANAGEMENT. 

Mr.  Franklyn  Heydecke,  Newark,  N.  J.,  said  -that  the  first 
essential  in  the  scientific  management  of  an  accounting  de- 
partment is  to  have  a  strong  organization.  The  head  of 
the  department  should  be  thoroughly  familiar  with  all 
accounting  subjects  and  should  know  each  employee's 
work  and  how  it  is  done.  Each  man  should  be  so  placed 
that  his  best  efforts  will  be  put  forward.  The  employees 
should  be  required  to  know  the  relation  of  their  work  to 
that  of  the  other  men.  An  occasional  examination  could 
be  made  with  good  results.  When  a  man  is  promoted  he 
should  be  encouraged  with  an  increase  in  salary.  When  a 
man  reaches  his  highest  point  tell  him  so.  Let  him  know 
that  he  is  getting  as  much  salary  as  he  will  ever  receive  in 
the  office  or  that  he  has  reached  the  highest  position  obtain- 
able. All  general  announcements  should  be  posted  on  a 
bulletin  board  and  general  directions  should  be  acknowl- 
edged by  the  signature  of  various  employees.  So  far  as 
possible,  all  work  should  be  outlined  for  the  men.  The 
highest  state  of  efficiency  is  realized  by  the  scientific  direc- 
tion of  the  work  to  be  done  by  the  individual  rather  than 
by  labor-saving"  devices. 

Discussion. 

The  paper  was  discussed  by  Messrs.  J.  D.  Butler.  San 
Francisco;  John  Priestman,  \'ancouver.  B.  C. ;  H.  Spoehrer. 
St.  Louis:  Ernest  Rogers,  Vancouver;  H.  T.  Hughes,  Den- 


\  I  r ;  I..  L.  Scobcll,  Rochester;  F.  T.  Bowers,  Kansas  City, 
A\\i\  I'.  .S.  N'oung.  Newark, 

Mr.  Butler  emphasized  the  need  of  reliability,  endurance 
;md  activity  in  individual  members  of  the  accomiling  force. 
i  he  physical  condition  of  the  employee  is  a  prime  factor  in 
the  economy  of  departmental  administration.  Clerks  should 
be  taught  to  pay  strict  attention  to  business  and  to  avoid 
falling  into  the  practice  of  "clock  watching."  Overtime 
should  be  cut  out  as  much  as  possible  by  carefully  planned 
team  play. 

.Mr.  Priestman  said  th.'it  accr)initants  siujiild  learn  l(j  over- 
come obstacles  in  the  spirit  of  engineer^.  Personality  is  a 
great  factor  in  individual  advancement,  lie  als(j  contended 
that  the  use  of  standard  forms  and  systems  is  a  matter  of 
nnich  importance  and  favored  the  examination  of  employees 
upon  the  knowledge  of  their  work  at  regular  intervals. 
Records  should  be  routed  through  the  department  in  a 
logical  fashion.  Mr.  H.  Spoehrer.  St.  Louis,  employs  en- 
gineering graduates  as  accounting  associates.  Their  train- 
ing in  the  solution  of  difficult  problems  makes  them  logical 
and  efficient  workers  when  ])roperly  educated  in  the  needs 
of  the  department.  He  favored  the  establishment  of  a 
fixed  salary  for  each  position,  with  a  bonus  at  Christmas 
time  for  exceptional  work.  .Systematic  work  is  absolutely 
necessary,  and  too  many  detailed  considerations  are  unde- 
sirable. The  consensus  of  opinion  was  that  a  college  train- 
ing is  a  desirable  feature  of  the  accountant's  preparation 
for  life,  although  Mr.  Rogers  favored  employment  of  high- 
school  graduates.  He  felt  that  the  employee  should  acquire 
a  better  fund  of  information  regarding  the  general  trend  of 
company  business  and  equipment. 

Mr.  Hughes  briefly  described  the  Doherty  training  system 
for  cadet  engineers.  ATr.  .Scobell  described  the  accounting 
organization  of  his  company,  and  pointed  out  the  advan- 
tages of  qualifying  understudies  in  the  administration  of 
departments. 

MOTOR  ViEHICLE  COSTS. 

Mr.  E.  C.  Scobell,  Rochester  Railway  &  Light  Company, 
outlined  plans  which  appeared  to  him  to  be  the  best  to  fol- 
low in  the  treatment  of  motor-vehicle  costs.  They  are  the 
result  of  the  combined  experiences  of  several  leading  cen- 
tral-station companies  in  the  East.  He  suggested  two  clas- 
sifications for  large  and  small  companies  as  follows: 

For  large  companies :  (i)  Battery  operation ;  (2)  battery 
renewals;  (3)  mechanical  parts;  (4)  chassis;  (5)  repairs 
and  painting  of  body;  (6)  tire  expenses;  (7)  cleaning, 
care,  etc.;  (8)  electricity;  (9)  sundries;  (10)  office  salaries; 
(11)  office  expenses;  (12)  garage  wages;  (13)  garage  ex- 
penses; (14)  rents,  insurance,  etc.;  (15)  garage  mainten- 
ance; (16)  depreciation;  (17)  vehicles  hired ;  (18)  chauf- 
feur wages. 

For  small  companies:  (i)  Batteries;  (2)  vehicle  repairs; 
(3)  tire  expenses;  (4)  miscellaneous;  (5)  office  expenses; 
''6)  sundry  garage  expenses;  (7)  depreciation;  (8)  ve- 
hicles hired;  (9)  chauffeur  wages. 

Each  vehicle  should  be  given  a  serial  number  when  it  is 
purchased,  and  it  should  be  known  and  designated  thereafter 
by  that  number.  An  account  should  be  opened  for  each 
subdivision  of  the  foregoing  classification  preceding  "clean- 
ing, care,  etc.,"  for  each  vehicle,  and  a  general  account 
be  opened  for  the  charges  whose  nature  prevents  classifi- 
cation directly  to  any  particular  machine  and  \vhich  must 
therefore  be  prorated.  The  cost  of  pneumatic  tires  and 
repairs  thereto  should  be  charged  to  a  general  account 
and  prorated  on  the  basis  of  miles  traveled  to  the  vehicles 
using  such  tires.  The  accounts  for  "cleaning,  care,  etc.," 
to  "depreciation"  should  be  prorated  monthly  to  each  ve- 
hicle in  the  proportion  that  its  load  rating  bears  to  the  rat- 
ing of  all.  Another  basis  of  distribution,  an  admirable  one, 
is  the  percentage  occupied  by  each  vehicle  of  total  square 
feet  of  garage  area.  Either  basis  is  preferable  tn  a  mile- 
age basis  for  these  accounts.  The  amount  and  the  method 
of  arriving  at  the  amount  to  be  charged  for  depreciation  is 
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debatable.  A  simple  aiul  effective  nietbod  is  tu  charge  20 
per  cent  of  the  purchase  price  the  first  year,  15  per  cent  of 
the  balance  the  second,  and  lo  per  cent  of  the  balance  at 
the  close  of  each  year  for  the  succeeding  years.  Under 
this  plan  the  charges  for  the  first  two  years  will  be  heavy 
and  the  repairs  small.  In  later  years,  when  repairs  are 
heavier,  depreciation  charges  decrease. 

In  addition  to  cost  keeping,  provision  must  hv  made  for 
statistical  and  efficiency  data.  A  record  should  be  kept  of 
the  energy  used  in  charging  batteries,  the  reading  of  the 
ampere-hour  meter  and  the  odometer.  This  record  may  be 
kept  in  the  garage  and  submitted  monthly,  or  it  may  be 
made  up  from  reports  rendered  to  the  cost-keeping  depart- 
ment each  day. 

The  tire  record  will  prove  more  troublesome  than  any 
other  record  in  connection  with  vehicle  operation.  I"2ach 
tire  should  receive  a  serial  number  when  it  is  purchased. 
After  experiment  the  plan  has  been  adopted  of  numbering 
the  wheels  on  all  vehicles  and  keeping  a  record  of  the  tire 
through  the  wheel  on  which  it  was  used.  This  necessi- 
tated a  card  record  for  each  wheel,  in  addition  to  a  card 
record  for  each  tire.  The  total  mileage  was  computed  and 
compared  with  the  guarantee,  and  when  the  record  was 
not  equal  to  the  guarantee  a  claim  was  made  on  the  dealer 
or  manufacturer  from  whom  the  tire  was  purchased.  The 
card  record  for  a  battery  is  of  the  same  size  as  the  card 
used  for  the  records  of  tires  and  wheels.  A  card  is  made 
for  each  battery  as  cars  are  purchased,  or  for  new  batteries 
as  they  are  required  to  replace  old  batteries.  One  form  is 
used  for  a  summary  of  all  costs  and  other  data.  Informa- 
tion in  regard  to  miles  run,  kilowatt-hour  in])ut  and  number 
of  charges  is  obtained  from  the  charging  report.  With 
this  information  the  kilowatt-hours  per  mile,  the  miles  per 
charge,  the  unit  cost  per  mile  traveled  and  per  hours  used 
are  computed  and  entered  on  this  form.  The  operating 
cost  and  the  fixed  cost  are  transferred  from  detail  expense 
sheets  and  totaled.  The  credit  column  shows  the  charge 
made  for  the  use  of  the  vehicle  and  may  be  more  or  less 
than  the  cost  of  operation  for  any  particular  month.  The 
hours  in  service  figures  are  obtained  from  a  daily  report 
turned  in  by  each  driver. 

The  actual  monthly  cost  of  maintenance  and  operation  of 
a  car  varies.  It  would  be  an  unfair  distribution  if  the  ac- 
counts or  jobs  effected  in  any  one  month  were  charged  with 
extraordinary  repairs  to  the  vehicle  during  that  month.  It 
is  desirable  that  the  charge  made  for  the  use  of  a  car  be  as 
near  the  average  cost  as  possible,  and  it  may  be  based  on  the 
average  monthly  cost  or  the  average  cost  per  hour  of  serv- 
ice. Only  through  experience  is  it  possible  to  arrive  at 
what  the  average  cost  should  be.  The  charge,  however, 
should  be  sufficient  to  accumulate  a  credit  for  the  extraor- 
dinary repairs  that  will  be  necessary. 

Discussion. 

The  paper  was  discussed  by  Messrs.  H.  T.  Hughes.  Den- 
ver; A.  H.  Manwaring,  Philadel])hia :  ( leorge  R.  Stetson, 
New  Bedford,  Mass.;  E.  J.  Bowers.  Kansas  City;  H. 
Spoehrer.  St.  Louis;  Douglass  Burnett.  Baltimore;  H.  B. 
Lohmeyer,  Baltimore,  and  S.  B.  Howard,  Detroit.  Mr. 
Hughes  complimented  the  author  upon  the  completeness  of 
the  paper  and  stated  that  the  Denver  company  is  just  be- 
ginning to  make  analyses  of  its  transportation  costs. 

Mr.  Manwaring  described  the  system  of  keeping  track  of 
tire  and  battery  costs  used  in  Philadelphia.  These  are 
figured  on  an  arbitrary  mileage  basis,  determined  by  a 
sludy  of  individual  costs.  When  a  new  vehicle  is  purchased 
the  department  credits  the  property  account  with  the  price 
of  the  tires  and  battery  and  charges  this  into  the  stock 
account.  A  rate  per  mile  per  tire  and  per  battery  is  made 
up,  and  the  vehicle  expense  account  receives  a  daily  charge 
upon  this  basis,  the  total  being  a  function  of  the  number 
of  miles  of  service.  Tire  tags  are  successfully  used.  The 
I        company  has  a  separate  transportation  department.     When 


a  vehicle  is  used  on  a  construction  job  its  service  is  charged 
to  the  work  like  that  of  any  other  material.  Garage  cliarges 
are  determined  according  to  the  character  of  the  vehicle. 
To  an  expensive  limousine  car  a  higher  charge  is  given 
than  to  a  truck  on  account  ot  the  greater  amount  of  atten- 
tion required  by  the  former.  Mr.  Scobell  said  that  he  pro- 
rates pneumatic  tires  over  all  vehicles  on  a  mileage  basis, 
solid"  tires  being  charged  directly  to  the  machine  in  question. 
Mr.  Stetson  touched  upon  the  nominal  cost  of  electrical 
energy  for  the  operation  of  central-station  motor  vehicles 
and  cited  the  great  flexibility  of  such  machines.  In  one 
case  3  tons  of  gas  pipe  were  delivered  at  a  distance  of  1.25. 
miles  in  twelve  minutes,  a  feat  obviously  out  of  the  question 
with  horse  traction.  The  new  Baltimore  company  has  no 
gasoline  cars  in  its  service,  believing  that  central  ^^tations 
should  adhere  strictly  to  the  electric  vehicle. 

Mr.  Bowers  stated  that  at  Kansas  City  the  total  cost  of 
operation  of  electric  vehicles  averages  25  cents  per  car.  the 
machines  varying  in  size  from  250  lb.  to  3.5  tons.  For  light 
work  the  motor  cycle  at  3  cents  per  mile  is  the  cheapest 
method  of  efficient  transportation  available.  The  Kansas 
City  company  prorates  the  garage  charge  according  to  the 
number  of  cars  stored,  as  the  garage  is  shared  with  the 
local  electric  railway. 

Mr.  Manwaring  said  that  at  Philadelphia  the  total  cost, 
including  all  charges,  is  about  21  cents  per  car-mile  for 
electric  vehicles.  He  emphasized  the  importance  of  stand- 
ardizing meter  connections  in  making  vehicle  comparisons, 
urging  that  meters  be  connected  between  the  rheostat  and 
the  battery. 

Mr.  Spoehrer  mentioned  the  healthy  growth  of  the  vehicle 
business  in  St.  Louis  and  pointed  out  that  the  company  has 
110W  found  it  possible  to  give  up  maintaining  a  pleasure- 
vehicle  garage  in  that  city  on  account  of  the  commercial 
interest  displayed  in  such  work.  It  still  maintains  a  truck 
garage.  The  company's  object  is  not  primarily  commercial. 
but  to  demonstrate  locally  the  advantages  of  proper  garage 
administration. 

Mr.  Lohmeyer  described  a  system  of  charging  accounts 
used  in  Baltimore  on  vehicle  service.  Material  is  prorated 
on  all  cars  on  the  basis  of  their  size,  all  items  being  esti- 
mated on  the  per  mile  and  per  hour  basis.  Data  are  com- 
piled only  when  needed.  He  favored  Mr.  Scobell's  plan  of 
depreciation  charging.  The  chauffeurs'  wages  are  charged 
to  the  department  using  the  car.  About  sixty  vehicles  are 
in  service  and  the  company  endeavors  to  keep  the  main- 
tenance expense  low  by  handling  cost  keeping  in  the  audit- 
ing department.  Mr.  Manw-aring  added  that  a  single  clerk 
keeps  all  of  the  records  of  the  electric  vehicles  used  for  the 
Philadelphia  company,  most  of  the  auditing  being  obtained 
from  the  operators  of  the  machines.  Mr.  S.  B.  Howard,  of 
the  General  Motors  Company,  of  Detroit,  offered  to  ?u])ply 
electric-vehicle  service  cost  data  to  all  delegates  desiring 
to  be  placed  upon  the  company's  mailing  list. 

REGUL.^TED     ELECTRIC  LIGHT     .\CC0UNTINC.. 

Mr.  H.  M.  Edwards,  of  New  York,  described  the  work- 
ings of  the  accounting  system  prescribed  by  the  New  York 
Public  Service  Commission.  First  District.  This  system 
has  now  been  in  effect  three  years,  and  the  commission  has 
been  asked  in  a  petition  signed  by  nearly  all  of  the  com- 
panies under  its  jurisdiction  to  make  certain  changes.  An 
abstract  of  this  petition  in  reference  to  these  changes  was 
published  in  the  issue  of  the  lilcctricai  World  for  Dec.  9. 
1911. 

After  describing  certain  rules  included  in  the  accounting 
order  of  the  commission,  Mr.  Edwards  stated  that  it  re- 
quires not  only  a  high  order  of  accounting  ability  to  follow 
the  rules  literally  but  also  a  general  knowledge  of  the  busi- 
ness. Many  small  companies  throughout  the  State  of  New 
York  are  absolutely  unable  to  fulfil  the  requirements,  as 
they  have  not  the  original  records  necessary  or  the  kind  of 
talent    in    their    accomiting    or    managerial    departments    to 
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produce  tlic  results  dcniaiulcil.  hi  tlio  o|)inioii  of  Mr.  lul- 
wards,  tlic  division  of  capital  charges  into  original  addi- 
tions, l>rtternKMUs.  renewals  and  replacements  is  an  unnec- 
essary relineinent.  llms  far  he  has  heen  unable  to  perceive 
that  results  commensurate  with  the  necessary  amount  of 
labor  have  been  secured.  Neither  the  system  prescribed  by 
the  Railroad  Commission  of  Wisconsin  nor  that  of  the 
Interstate  (.  onimcrce  Commission  embodies  these  features 
of  capital  subdivision.  The  Public  Service  Conmiission  of 
Maryland  has  followed  the  example  of  the  New  York 
commission,  but  not  with  the  same  degree  of  particularity. 

Concerning  rule  No.  22,  which  relates  to  betterments  in- 
volving the  i)artial  destruction  of  things  bettered,  Mr.  Ed- 
wards says  that  too  niuch  estimating  is  required.  The  pur- 
pose of  the  accounts  is  to  show  the  cost  of  things,  i-.ot 
necessarily  their  value.  It  is  a  mistake  to  attempt  to  com- 
bine the  accounting  for  capital  expenditures  with  appraisals 
of  property. 

In  his  discussion  on  the  subject  of  depreciation,  Mr. 
Edwards  said  that  when  that  matter  was  under  considera- 
tion the  rei^resentatives  of  the  lighting  companies  urged 
that  no  rate  of  depreciation  or  method  of  determination  of 
the  amount  be  prescribed  by  the  commission,  but  that  the 
amount  of  the  reserve  should  be  left  absolutely  to  the  dis- 
cretion of  the  companies.  It  was  urged  that  depreciation  is 
local  in  nature  and  extent,  and  that  conditions  vary  in  each 
company.  The  commission  has  recognized  this  fact  gen- 
erally in  its  rule,  except  that  it  has  provided  that  the  amount 
to  be  reserved  shall  be  lessened  by  the  amounts  charged  to 
the  various  repair  accounts  in  electric  operating  expenses, 
and  this  seemingly  minor  requirement  has  been  the  occasion 
of  a  great  deal  of  trouble.  The  directors  of  the  New  York 
Edison  Company  had  decided  some  years  before  to  charge 
to  depreciation  and  credit  to  the  corresponding  reserve  ac- 
count a  sum  equal  to  i  cent  per  kw-hr.  sold,  and  this  sum 
has  proved  to  be  ample  for  the  purpose.  As  the  rule  did 
not  conform  to  the  technical  requirement  of  the  commis- 
sion in  regard  to  the  amounts  charged  for  repairs,  the 
company  was  requested  to  amend  the  rule  and  add  to  t  le 
amount  of  reserve  an  additional  amount  w^hich,  when  re- 
pairs should  have  been  deducted,  w^ould  leave  the  equiva- 
lent of  I  cent  net  per  kw-hr.  sold.  The  additional  amount 
was  determined  by  the  repair  records  of  the  previous  five 
years,  but  owing  to  unforeseen  operating  conditions  in  sub- 
sequent years,  the  repairs  were  not  sufficient  ^o  absorb  the 
extra  amount  reserved,  and  in  its  accounting  the  company 
continued  to  charge  off  i  cent  per  kw-hr.  sold,  although  the 
rule  as  filed  with  the  commission  would  have  called  for  1.2 
cent  per  kw-hr.  Therefore,  the  company  has  not  con- 
formed technically  to  the  requirements.  The  commission 
has  not  decided  definitely  whether  the  company  should  be 
required  to  set  aside  the  additional  0.2  cent  per  kw-hr. 
The  rule  of  the  Wisconsin  commission  is  simpler.  In  com- 
mending the  system  prescribed  by  the  Wisconsin  commis- 
sion, Mr.  Edwards  said  that  this  classification  was  evidently 
devised  by  practical  men  for  the  everyday  use  of  an  in- 
tensely practical  industry. 

Discussion. 

The  paper  was  discussed  by  Messrs.  J.  W.  Lieb,  Jr.,  New 
York :  William  Hagenah,  Chicago,  and  C.  N.  DufTy, 
Milwaukee. 

Mr.  Lieb  paid  a  high  tribute  to  the  Wisconsin  commis- 
sion's classification  of  accounts  as  a  practical  working 
schedule.  He  said  that  the  use  of  the  account  known  as 
"approved  amortization  of  capital"  required  by  the  New 
York  commission  is  objectionable,  a  preferable  substitute 
being  "renewal  and  contingency  account."  The  commission 
required  the  New  York  Edison  Company  to  apply  its  surplus 
to  the  account  unless  it  follows  the  recommendation  of  the 
board  with  regard  to  the  amortization  of  capital.  The 
company  has  recently  petitioned  for  the  right  to  carry  a 
reserve  fund.     The  removal  and  contingencv  account  is  an 


expense  and  an  item  to  be  included  in  the  price  of  service 
and  not  taken  from  the  pr(jfits  of  the  enterprise.  .Some 
companies  hold  that  a  contingency  fund  slxnild  be  kept  in- 
l.ict ;  others  think  it  right  to  invest  a  fund  in  extensions  and 
other  imi)rovements.  The  whole  question  of  dei)reciation, 
contingency  and  renewal  funds  is  now  before  the  industry, 
and  the  present  time  is  ripe  for  companies  to  begin  to 
charge  a  contingency  fund  into  their  accounts.  Mr.  Lieb 
pointed  out  that  the  selection  of  a  i-cent  (per  kw-hr.  sold) 
renewal  and  contingency  charge  by  the  New  York  Edison 
Company  was  based  upon  experience,  and  said  that  the 
Public  Service  Commission  of  New  York  has  approved  the 
general  |)lan  of  making  a  unit  charge  of  this  kind. 

Mr.  Hagenah,  who  was  formerly  statistician  of  the  Wis- 
consin Railroad  Commission,  said  that  he  could  see  no 
objection  to  handling  the  contingency  account  on  the  basis 
described  by  Mr.  Lieb.  He  further  ])ointed  out  that  the 
Wisconsin  commission  had  made  special  efforts  in  placing 
its  classification  of  accounts  to  steer  away  from  actual 
management,  believing  that  uniform  classification,  pub- 
licity and  adequate  reserve  were  the  main  objects.  Com- 
panies must  protect  their  property  from  the  ravages  of 
depreciation.  The  New  York  commission  went  much  fur- 
ther into  detail  than  did  the  Wisconsin  board  and  almost 
encroached  upon  management.  Many  conferences  of  the 
public  utility  organizations  were  held  by  the  Wisconsin 
board  before  its  classification  was  adopted. 

Mr.  Dufify  agreed  that  the  work  of  the  order  system 
covering  capital  expenditures  is  unobjectionable.  He  said 
that  the  cost  of  labor  should  include  only  wages,  salaries  or 
fees  paid  to  employees,  and  not  personal  expenses.  The 
division  of  capital  expenditure  charges  into  original,  addi- 
tional, betterments,  renewals  and  replacements  is  an  un- 
necessary refinement.  The  capital  account  should  show  the 
cost  of  property  regardless  of  value,  and  repairs  should  be 
taken  care  of  under  depreciation  reserve.  It  is  undesirable 
to  charge  all  retired  capital  to  surplus  instead  of  to  the 
credit  of  the  depreciation  reserve  when  there  is  a  balance 
to  the  credit  of  the  depreciation  reserve.  Mr.  Duffy  closed 
by  paying  a  high  tribute  to  the  work  of  Mr.  Hagenah  for 
the  Wisconsin  board. 

THE  TABULATING   MACHINE. 

Mr.  William  Schmidt,  Jr.,  of  Baltimore,  followed  the 
paper  on  tabulating  machines  which  he  presented  at  the 
1911  convention  w'ith  an  address  at  this  convention  in 
which  he  described  the  progress  made  during  the  last  year 
and  answered  many  questions  that  had  been  received  as  a 
result  of  the  previous  paper.  To  a  company  that  is  about 
to  adopt  the  tabulating  system  Mr.  Schmidt  suggested  that 
a  man  who  has  been  employed  by  the  company  for  some 
time  be  selected  to  take  charge  of  the  work.  This  man 
should  visit  a  company  which  has  the  system  in  operation. 

The  tabulating  system  is  based  upon  the  use  of  cards 
known  as  tabulating  cards.  One  of  the  first  uses  in  which 
the  system  was  applied  by  electrical  companies  was  the 
tabulation  of  electric  energy  sales  for  statistical  purposes. 
Mr.  Schmidt  recommended  that  girls  rather  than  men  be 
employed  to  perforate  the  cards  as  they  are  more  efficient 
in  this  class  of  work.  Those  employed  should  have  had 
experience  with  a  typewriter.  The  tabulating  system  pro- 
vides something  that  no  previous  system  ever  used  by  the 
company  has  furnished;  that  is,  a  check  as  to  the  accuracy 
of  individual  bills.  When  a  bill  is  extended  incorrectly 
the  error  is  indicated  by  the  fact  that  the  aggregate  amount 
of  bills  at  the  rate  in  question  differs  from  the  amount  se- 
cured by  multiplication  of  that  rate  by  the  aggregate  amount 
of  consumption. 

The  work  of  reporting  connected  installations  is  facili- 
tated by  the  use  of  the  tabulating  system.  This  makes  it 
possible  to  secure  an  analysis,  in  all  connections  and  dis- 
connections, of  the  class  of  business,  the  reasons  for  discon- 
nection and  the  amount  of  business  lost  for  each  reason. 
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The  disconnections  can  then  be  classified  between  removals, 
changes  of  name,  etc.  A  record  of  the  installation  in  kilo- 
watts connected  and  disconnected  on  the  previous  day  is 
reported  the  following  morning  to  the  bookkeeping  depart- 
ment, and  upon  receipt  of  this  the  records  are  made  in  the 
customers'  ledgers.  The  -reports  are  then  turned  over  to 
the  operator,  who  perforates  on  the  card  a  general  de- 
scription of  the  transaction  in  the  case  of  a  new  coiuiection 
or  of  the  reason  for  a  discontinuance.  At  the  end  of  each 
week  a  report  is  made  by  the  tabulating  department  show- 
ing the  results  of  the  connections  and  disconnections  each 
day  during  the  week.  A  monthly  report,  showing  the  con- 
nections and  disconnections  classified  according  to  the  ser- 
vice furnished,  is  also  compiled.  A  monthly  report  is  also 
made  to  show  an  analysis  of  the  connections  and  discon- 
nections. 

In  the  electric  lamp  sales  and  renewal  work  the  lamp 
tickets  are  sent  to  the  tabulating  department,  where  the 
cards  are  perforated.  A  daily  summary  of  the  tabulating 
department  and  a  monthly  summary  of  the  daily  summaries 
furnish  available  information  as  to  the  lamps  handled  and 
amounts  of  sales,  lamps  loaned  or  renewed  and  the  classifi- 
cation of  the  different  kinds  of  lamps.  For  the  last  six 
months  the  tabulating  system  has  been  used  to  obtain  more 
quickly  and  economically  the  results  that  were  secured  for- 
merly by  the  use  of  a  regular  journal  for  voucher  distribu- 
tion. As  the  tabulating  system  proved  so  effective  in  the 
classes  of  work  to  which  it  was  applied  first,  a  card  was 
designed  next  to  take  care  of  the  weekly  payroll  charges  to 
the  various  operating  accounts,  the  various  job  order  num- 
bers and  the  classification  of  the  expense  of  teams  and 
automobiles. 

A  desk  was  designed  by  the  Baltimore  company  for  the 
key  punch.     It  is  57  in.  by  20  in.  by  30  in.,  with  a  fiat  top 
and  a  rest  for  the  key  punch  5.5  in.  below  the  top. 
Discussion. 

The  paper  was  discussed  by  Messrs.  C.  X.  Stannard, 
Denver ;  J.  H.  Donlan,  Brooklyn ;  Y.  M.  White,  Spokane ; 
P.  S.  Young,  Newark,  N.  J.;  L.  A.  Wallon,  Seattle;  H.  T. 
Hughes,  Denver;  H.  K.  Addenbrooke,  Chicago,  and  E.  J. 
Bowers,  Kansas  City. 

Mr.  Stannard  voiced  the  improvement  which  resulted 
from  the  use  of  machine  methods,  and  Mr.  Donlan  de- 
scribed the  use  of  the  tabulating  machine  in  making  in- 
ventories of  the  underground  distribution  system  of  the 
Brooklyn  company.  About  thirty-five  forms  are  employed 
in  connection  with  the  machine,  and  its  success  justifies  the 
belief  that  it  will  probably  be  much  used  for  future  work. 
Mr.  White  stated  that  about  $2,500  per  year  had  been  saved 
at  Spokane,  the  machine  being  used  in  connection  with 
balancing  card  records  against  customers'  records.  Messrs. 
Young,  Hughes,  Wallon  and  Bowers  emphasized  the  bene- 
fits of  the  machine  in  establishing  data  which  could  be 
obtained  only  with  great  difficulty  in  other  ways.  De- 
scribing the  use  of  the  machine  at  Seattle,  Mr.  Wallon  said 
that  four  monthly  reports  are  based  on  its  application,  one 
being  a  report  giving  the  details  of  residence  lighting  cus- 
tomers' loads  and  services,  another  giving  details  of  busi- 
ness classification,  a  third  summarizing  the  alternating- 
current  lighting  and  motor  services  on  the  various  circuits 
for  the  benefit  of  the  operating  department,  and  the  fourth 
analyzing  the  total  lighting  and  motor  services,  including 
extensive  customers'  data  and  classifications.  The  output 
of  the  machines  is  of  great  value  to  the  operating  and  sales 
departments.  Mr.  Burnett  said,  in  closing,  that  the  tabu- 
lating machine  is  of  great  assistance  in  securing  data  re- 
quired in  connection  with  commission  hearings  and  that  it 
also  keeps  executives  in  touch  with  the  development  of  the 
companies'  business  from  day  to  day  as  few,  if  any.  other, 
agencies  can. 

RATE    RESEARCH. 

The  report  of  the  rate  research  committee,  of  which  Mr. 
E.  W.  Llovd  was  chairman,  reviewed  the  work  done  hv  the 


committee  in  1911  and  exhibited  progress  accomplished  in 
1912  along  the  lines  of  systematic  investigation  of  the  gen- 
eral rate  problem.  The  committee  found  itself  unable  to 
reach  a  unanimous  conclusion  regarding  the  desirability  of 
differential  rates  in  residence  business,  but  agreed  that 
either  a  system  which  recognizes  demand  or  a  straight-line 
meter  rate,  with  in  some  cases  quantity  discounts,  is  a 
proper  one  for  small  and  residence  business. 

A  large  amount  of  valuable  special  work  is  being  carried 
on  by  the  committee  in  connection  with  the  accumulation 
of  information  bearing  upon  the  history  of  rates,  court  de- 
cisions relative  to  rate  regulation,  the  history  of  govern- 
mental regulation,  establishment  of  definitions,  preparation 
of  cases  by  companies  in  rate  investigations,  anrl  the  com- 
parison of  rates  and  the  factors  influencing  them  under 
various  conditions  throughout  the  country.  An  ofiice  has 
been  maintained  lately  in  Chicago  in  this  coimection,  and  a 
separate  report  will  be  published  later  in  the  year  as  a  re- 
sult of  the  information  gathered.  The  committee  recom- 
mended that  the  systematic  arrangement  of  rate  terms  and 
definitions  be  completed  at  the  earliest  date  and  that  the 
results  be  referred  for  approval  or  criticism  to  other  inter- 
ested associations,  so  that  eventually  there  may  be  estab- 
lished through  the  association  an  international  code  of  rate 
terms  and  definitions.  Since  Jan.  17  the  committee  has 
issued  a  weekly  bulletin  to  its  member-company  assistants, 
outlining  the  rate  information  as  received  at  the  office. 

The  committee  concluded  that,  in  addition  to  the  recog- 
nition of  some  general  rate-making  policy  among  the  mem- 
ber companies,  it  is  very  desirable  that  the  actual  forms  in 
which  the  rates  are  placed  before  the  public  should  be  as 
nearly  alike  as  possible.  The  committee  agrees  unanimously 
that  all  large  customers  should  be  charged  on  a  schedule 
making  separate  and  distinct  demand  and  energy  charges. 
The  unit  charges  per  kilowatt  of  annual  maximum  demand 
and  per  kw-hour  consumed  may  be  made  to  decrease  respec- 
tively with  an  increase  in  the  number  of  units  of  annual 
maximum  demand  and  the  number  of  units  of  energy  con- 
sumed monthly,  according  to  a  block  system  applyinj^  to  both 
the  demand  and  the  energy  charges.  By  allowing  the  unit 
charges  to  decrease  in  this  way,  the  equivalent  of  a  cus- 
tomer charge  is  worked  into  the  rate  schedule.  For 
storage-battery  charging,  refrigeration,  etc..  lower  rates 
can  properly  be  made.  The  committee  stated  that  it  is  for 
the  best  interest  of  the  public  and  the  central  stations  that 
the  rates  should  permit  the  free  renewal  of  standard  lamps 
and  the  offering  of  other  lamps  at  such  low  prices  as  to 
prevent  dealers  from  competing  with  inferior  lamps.  De- 
mand measurements  appear  impracticable  in  the  cases  of 
very  small  consumers,  the  connected  load,  floor  area  or 
number  of  rooms  affording  a  reasonable  basis  of  rate-mak- 
ing. The  committee  expressed  its  approval,  for  small  con- 
sumers of  commercial  lighting  or  motor  service,  of  either 
a  block  rate  making  separate  demand  and  energy  charges, 
based  on  electrical  demand  with  a  minimuni,  or  a  straight 
line  or  block  rate  carrying  kilowatt-hour  charges  only, 
with  a  suitable  mininunn.  For  small  consumers  in  the 
residential  class,  either  a  two-charge  rate  based  on  demand, 
with  a  minimum  demand  estimated  on  a  floor  area  or  room 
basis,  or  a  straight  line  or  block  rate  carrying  kilowatt- 
hour  charges  only,  with  suitable  minimum,  is  recommended. 
For  very  small  residences  the  committee  favors  a  demand 
rate  based  on  controlled  or  limited  demand.  The  rest  of 
the  report  included  a  list  of  proposed  definitions  of  terms 
used  in  rate  discussions,  a  reconmiendation  that  member 
companies  file  their  rate  schedules  with  the  association  as 
soon  as  possible,  and  a  set  of  exhaustive  recommendations 
relative  to  the  form  and  construction  of  rate  schedules. 

Discussion. 

This  ])aper  was  discussed  by  Messrs.  H.  L.  Wallau, 
Cleveland;  Arthur  Williams,  New  York;  P.  S.  Josselyn. 
Portland,  Ore.;  J.  W.  Lieb.  Jr.,  New  York;  Samuel  Insull. 
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<-  liK'.ij^i) ,  I  )(mj^l;i>..s  ItiiiiK-tt,  r.altiiiHiir  ;  |.  (  ir.ili.iiii,  llaiij^oi. 
Maine;  I'.  Imiki  rsh-M.  (  liica^;.!.  111.;  i..  II.  HallanI,  l.n^ 
Anjii-U'.s;  1;.  Douglas,  Milwaiiktr  ;  (  .  .\.  ( iravi-.s.  Hiooklyii, 
anil  S.  W.  I'u.shin^'.  Chicago.  Mr.  W  allaii.  ounniKMilinn  .m 
llic  tlircc  basic  .systems  ol  cliai^r  roconiinonilcil  by  tin- 
coinniitU'c,  sbowoil  various  advantaycs  ami  ilisailvanlant's, 
and  in  adilition  to  tbc  two  syslL-nis  of  ascoitaiiung  the  de- 
mand of  tbe  installation  submitted  two  others,  known  as  the 
active-room  socket-demand  system,  such  as  is  used  in  Cleve- 
land, where  a  percenlaj^e  of  the  actual  number  of  sockets 
is  taken,  and  the  demand-indicator  basis  for  residence 
scheduler. 

Mr.  Williams  claimed  that  the  principle  of  ma.xinunu 
demauil  as  a  basis  of  charging  is  over-emphasized  and  that 
any  maxinnun-indicator  system  is  restrictive,  placing  a 
premium  upon  convenient  and  decorative  lighting  and  ap- 
paratus mdess  special  provision  is  made  for  these  services. 
The  Xew  York  Edison  Company's  system  of  rates  for  the 
most  part  docs  not  take  into  consideration  the  maximum 
demand,  although  the  company  employs  it  where  it  seenis 
best.  Most  consumers  arc  coiniected  on  straight-line  meter 
rate,  the  simplicity  and  the  directness  of  which  cannot 
be  gainsaid.  The  speaker  saw  no  reason  for  the  recom- 
mendation basing  a  rate  on  the  floor  area  or  on  the  number 
of  rooms  iti  a  house,  claiming  that  no  relation  exists  be- 
tween service  and  the  number  of  rooms.  He  also  suggested 
that  the  committee  refrain  from  recommending  any  particu- 
lar system  of  rates.  In  general  practice  Mr.  Williams  said 
all  rates  divide  themselves  into  two  great  classes,  one  an 
average  rate,  very  similar  to  the  rate  charged  on  city  street 
railways,  and  the  other  a  rate  in  which  the  consumer  pays 
his  proportionate  share  of  the  costs  of  the  service. 

Mr.  Lieb  pointed  out  that  the  question  of  rates  is  not 
altogether  an  economic  one,  but  that  geographic  and  politi- 
cal considerations  are  embraced  in  the  problem.  Residence 
rates,  he  said,  are  in  just  as  chaotic  condition  abroad  as 
they  are  in  this  country,  and  the  block  system  as  outlined  in 
the  committee's  report  is  nothing  more  than  a  maximum- 
demand  system.  While  the  maximum-demand  system  is  tlic 
logical  avenue  of  approach  in  making  any  analysis  of  costs. 
he  was  of  the  opinion  that  once  the  costs  are  established 
an  average  rate  such  as  obtains  in  various  other  commodi- 
ties should  be  placed  in  force. 

Mr.  InsuU  maintained  that  the  products  of  central  sta- 
tions should  be  sold  on  a  system  of  rates  which  are  based 
upon  the  money  ^  invested.  No  system  of  averages,  he 
maintained,  does  this,  and  inasmuch  as  the  demand  for 
energy  controls  the  investment  necessary  to  supply  them, 
the  maximum-demand  system  is  the  only  logical  system  to 
adopt.  No  one  should  expect  a  company  to  supply  energy 
on  a  straight-rate  system  any  more  than  one  would  expect 
a  railroad  to  transport  a  ton  of  pig  iron  and  a  ton  of 
feathers  at  the  same  rate.  The  whole  system  of  rates 
should  be  based  upon  economics  and  politics  should  have 
no  weight. 

Mr.  Ballard  showed  wherein  the  political  aspect  of  rates 
could  not  be  ignored  in  a  community  such  as  Los  Angeles. 
where  the  referendum  and  recall  are  factors.  Mr.  Graves 
stated  that  the  Edison  Electric  Illuminating  Company  of 
Brooklyn  is  about  to  place  in  effect  a  maximum  system 
of  charges.  On  motion  of  Mr.  Williams,  the  committee 
was  continued    for  another  year. 

COMMERCIAL  DEPARTMENT  WORK. 

The  conmiittee  on  the  cost  of  commercial  department 
work,  through  Mr.  E.  L.  Callahan,  chairman,  submitted  a 
report  emphasizing  the  importance  and  value  of  keeping  a 
complete  record  of  commercial  department  costs  and  point- 
ing out  the  great  diversity  of  opinion  existing  even  among 
companies  endeavoring  to  maintain  such  records.  Sample 
forms  were  presented  showing  the  arrangement  and  segre- 
gation of  items  bearing  upon  the  cost  of  commercial  admin- 
istration,   among    the    blanks    shown    being    those    of    the 


."^iiMlikliaun.i  Kadua>.  l-ighi  \-  I'ower  I  ()m|)any.  Pacific 
I'ower  &  Light  Company,  Anjcrican  Gas  &  Electric  Com- 
pany and  II.  .\I.  Hylicsby  &  Company.  As  a  result  of  a 
siiid\  ol  these  forms  and  from  the  personal  experience  of 
llu-  conuniltee,  a  typical  forni  has  been  i)repare(l  C(jvering 
the  principal  items  of  expense-  attached  to  connncrcial 
<leparlment  work,  arranged  on  a  monthly  basis  of  tabulation. 
.Salaries.  oHice  expenses,  automobile  and  livery  charges, 
association  dues,  periodicals,  advertising,  free  wiring,  losses 
on  motor  exchanges,  connected  loads,  contracts  secured  and 
unit  costs  are  all  provided  for,  the  details  being  sufficiently 
clastic  to  meet  a  variety  of  conditions.  The  report  also 
containefl  an  interesting  sunnnary  of  commercial  depart- 
ment costs  in  various-sized  cities,  including  gross  revenue, 
amount  of  gross  increase  per  dollar  of  connnerciai  cost, 
kilowatt  equivalent  of  contracts  obtained  and  cost  of  de- 
velopment per  kilowatt.  Extraordinary  variations  were 
displayed  in  these  figures.  The  commercial  department  cost 
per  kilowatt  connected  in  cities  of  25,000  and  less  popula- 
tion varied  from  $5  to  $8.25  per  year;  in  cities  of  25,000  to 
100,000  it  varied  from  $1.08  to  $8.95;  in  cities  of  from 
100,000  to  250,000  it  varied  from  $0.94  to  $7.70,  and  in  cities 
having  a  po])u]ation  of  250.000  and  over  it  varied  from  $1.36 
to  $i.S.  10. 

The  committee  concluded  that  2  per  cent  of  the  gross 
revenue  is  not  too  much  to  spend  in  ordinary  situations 
where  the  connnerciai  department  is  a  factor  in  the  com- 
pany's progress,  nor  4  per  cent  for  quick  results  where 
fields  are  undeveloped  or  in  peculiar  situations,  as,  for  in- 
stance, where  there  is  strong  competition  or  where  the 
department  spends  much  time  in  public-policy  and  complaint 
work.  Money  spent  for  such  purposes  will  be  returned 
many  times  over  in  profitable  revenue  and  good-will.  The 
committee  is  of  the  opinion  that  in  most  cases  if  from  2 
per  cent  to  25  per  cent  of  the  gross  revenue  were  spent  in 
commercial-department  work,  for  each  dollar  so  expended 
there  miglit  be  expected  an  increase  of  $4  in  gross  revenue. 
The  number  of  solicitors  required,  as  determined  from  re- 
turns submitted  to  the  committee,  varies  from  one  solicitor 
to  10,000  inhabitants  in  cities  of  25,000  and  less  to  one 
solicitor  per  25,000  inhabitants  in  cities  having  a  population 
of  over  250,000. 

CONTRACT-ORDER   ROUTINE. 

The  committee  on  contract  order  routine,  Mr.  T.  1. 
Jones  chairman,  presented  a  fifty-two-page  report  dealing 
with  the  practical  handling  of  contract-order  routine  on 
the  multiple-order  basis  and  giving  a  thorough  interpreta- 
tion of  the  procedure  deemed  desirable  after  a  protracted 
study  of  prevailing  practice  in  the  larger  central-station 
organizations. 

The  fundamental  purpose  of  the  committee  has  been  to 
suggest  a  routine  involving  the  least  amount  of  work  with 
a  minimum  delay.  Within  the  past  few  years  nearly  every 
large  central  station  has  had  this  matter  under  considera- 
tion, and  the  result  of  the  ideas  tried  out  by  the  larger 
companies  is  embodied  in  the  report.  The  routine  is  con- 
fined specially  to  the  sales,  credit  and  installation  activities, 
leaving  the  work  of  the  meter,  billing  and  auditing  depart- 
ments for  further  inquiry.  The  committee  feels  that  a 
general  tendency  exists  to  keep  too  many  records,  and  it 
has  worked  hard  to  reduce  the  amount  of  these  to  the 
minimum. 

The  report  emphasized  the  desirability  of  acknowledging 
applications  by  telephone,  .with  subsequent  confirming  letter  ; 
the  tendency  to  require  salesmen  to  handle  too  much 
clerical  work;  the  desirability  of  maintaining  a  liberal 
policy  regarding  deposits ;  the  benefits  of  the  multiple-order 
system,  notably  as  a  time-saver;  the  advantage  of  employ- 
ing a  night  force  until  about  10  p.  m.  daily  to  handle  the 
preparation  of  orders  on  the  day  the  application  is  re- 
ceived ;  the  methods  of  following  up  work  in  progress,  giv- 
ing   advice    to    customers    and    handling   of   disconnections. 
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Cut-otts  by  collectors  for  non-payment  have  been  found 
highly  economical  and  efficacious  from  the  moral  point 
of  vic'VN.  In  handling  the  niulliple-order  program  a  nudti- 
graph  machine  capable  of  producing  100  impressions  of  an 
order  is  of  the  greatest  desirability,  although  in  many  cases 
only  a  few  copies  of  an  order  are  required.  In  Chicago, 
where  thirteen  copies  of  an  order  are  made,  it  has  been 
found  that  fifty  complete  copies  may  be  made,  joined  to- 
gether and  assorted  for  distribution  in  one  hour  from  the 
time  the  order  is  delivered  to  the  typist  for  tiie  iiectograph 
original. 

A  striking  feature  of  the  report  is  a  synopsis  of  opera- 
tions in  the  suggested  connection  order  routine,  as  follows: 
First,  the  salesman  signs  the  application  and  makes  out  the 
detailed  report;  second,  the  salesman  turns  it  in  to  the  office 
on  the  day  the  application  is  received;  third,  the  application 
is  checked  for  accuracy  by  the  chief  clerk ;  fourth,  all  orders 
connected  with  the  execution  of  the  work  involved  in  the 
application  are  made  out  on  the  day  of  application  by  the 
multiple-order  clerk  of  the  sales  department;  fifth,  all  orders 
are  forwarded  on  the  same  day  to  the  department  passing 
on  the  credit;  sixth,  this  department,  after  approving  the 
applicant's  credit,  forwards  the  orders  to  the  departments 
afTected  and  acknowledges  the  receipt  of  the  order;  seventh, 
the  records  of  work  in  progress  are  kept  by  the  departments 
requiring  the  closest  touch  with  the  order's  progress  in 
order  to  facilitate  prompt  connection;  eighth,  all  multiples 
of  order  showing  completed  work  are  returned  to  the  de- 
partment keeping  the  records ;  ninth,  a  letter  of  notification 
is  sent  to  the  customer  on  the  completion  of  the  work,  em- 
bodying a  synopsis  of  all  company  forms  of  contract  and 
suggesting  various  uses  of  electricity. 

The  remainder  of  the  report  dealt  with  the  details  of 
connection  routine,  disposition  of  copies  of  orders  issued, 
work  of  salesmen,  typical  order  and  routine  forms  used  by 
the  large  companies  in  Boston,  Brooklyn,  Philadelphia,  New 
York  and  elsewhere.  The  material  prepared  by  the  com- 
mittee forms  a  working  system  ready  for  immediate  appli- 
cation on  a  large  scale  with  such  minor  changes  as  local 
conditions  require  and  constitutes  a  valuable  contribution 
to  the  literature  of  office  routine. 

Discussion. 

The  report  was  discussed  by  Messrs.  J.  1-".  Davidson, 
Portland.  Ore.;  Douglass  Burnett.  Baltimore;  C.  N.  Stan- 
nard,  Denver;  William  H.  Hodge.  Chicago;  M.  C.  Osborn, 
Spokane;  H.  Goodwin,  Philadelphia;  T.  I.  Jones.  Brooklyn, 
and  Arthur  Williams.  New  York.  Mr.  Davidson  compli- 
mented the  committee  on  the  value  of  its  report,  although 
he  deplored  the  lack  of  co-operation  on  the  part  of  some 
central  stations,  which  had  detracted  from  its  completeness. 
The  new-business  and  soliciting  idea,  he  pointed  out,  is 
still  new.  and  much  experimental  effort  has,  of  course,  been 
wasted  in  the  earlier  attempts,  although  now  commercial 
work  must  be  definite  and  effective. 

Mr.  Burnett  said  that  from  75  to  85  per  cent  of  all  orders 
entered  at  Baltimore  are  completed  in  forty-eight  hours, 
including  necessary  line  extensions.  Mr.  Stannard  de- 
clared it  imnecessary  that  more  than  twenty-four  hours 
elapse  between  the  filing  of  a  connection  order  and  its  com- 
pletion. At  Denver,  he  said,  all  orders  received  before 
10:30  a.  m.  are  connected  up  that  afternoon,  and  all  before 
4:30  p.  m.  are  connected  up  the  next  morning.  These 
figures  do  not  include,  of  course,  cases  where  pole  construc- 
tion is  necessary,  although  the  average  for  making  such 
extensions  is  less  than  three  days. 

Mr.  Hodge  recommended  the  appointment  of  a  committee 
on  central-station  advertising  and  publicity  to  make  a 
scientific  investigation  of  methods  and  expenditures  re- 
quired in  these  departments,  pointing  out  that  more  tlia'n 
50  per  cent  of  the  new-business  outlay  made  by  central 
stations  is  expended  for  advertising.  Mr.  O.sborn  insisted 
that   the   number   of   salesmen    required   should   depend   on 


their  individual  ability  and  not  on  any  definite  ratio  of  busi- 
ness to  be  handled.  Mr.  Goodwin  pointed  out  objections  to 
the  practice  of  having  salesmen  check  location  and  carry- 
ing capacity  of  conductors  to  reach  customers'  prenuses, 
insisting  that  serious  blunders  might  be  made  unless  such 
information  is  secured  directly  from  the  engineering  de- 
partment. Mr.  Jones  repeated  an  earlier  statement  that 
members  of  the  new-business  staff  should  be  called  "sales- 
men" and  not  "solicitors,"  since  the  first  implies  success, 
he  said,  and  the  latter  ineffective  effort.  The  Brooklyn 
company  recently  undertook  a  campaign  of  service  inspec- 
tion and  found  this  to  result  beneficially  not  only  to  the 
service  and  in  the  attitude  of  its  customers  but  also  in  the 
increase  in  its  appliance  business  noted  immediately  after. 
Mr.  Williams  s])oke  of  the  appreciation  in  which  members 
should  hold  the  work  of  the  conmiittee. 


Miscellaneous. 


TERMINOLOGY. 

The  report  of  tiie  committee  on  terminology  was  pre- 
sented by  Chairman  W.  H.  Gardiner  and  was  confined  to 
the  definition  of  terms  pertaining  exclusively  to  central- 
station  business.  Certain  terms  and  definitions  relating 
especially  to  accounting  were  left  to  the  committee  on  uni- 
form accounting,  but  certain  definitions  adopted  by  the 
rate  research  conmiittee  were  included  in  the  report. 
Among  the  terms  defined  were  "capacity,"  "demand," 
"load  factor"  and  "diversity  factor."  The  term  "watt- 
hour  meter,"  as  applied  to  an  instrument  registering 
watt-hours,  was  recommended  in  place  of  the  incor- 
rect terms,  such  as  "integrating  watt-meter"  or  "recording 
watt-meter,"  now  often  employed.  The  definitions  present- 
ed by  the  rate  research  committee  cover  such  terms  as  "flat 
rate,"  "demand  rate,"  "meter  rate."  "two-charge  rate,"  and 
a  number  of  similar  terms. 

Discussion. 

The  paper  was  very  briefly  discussed  by  Mr.  L.  M. 
Peart,  Fresno,  Cal.  In  general,  the  definitions  of  new  terms 
submitted  by  the  committee  met  with  the  approval  of  those 
present  and  no  prolonged  discuss- in  took  place. 

STEAM    HEATING. 

A  forty-nine-page  report  was  presented  by  the  com- 
mittee on  steam  heating,  of  which  Mr.  S.  Morgan  Bushnell 
was  chairman.  It  contained  the  results  of  centralized  prac- 
tice in  commercial  healing  by  about  100  companies,  dia- 
grams showing  the  fuel  requirements  of  department  stores 
on  typical  winter  days  and  contract  forms  used  by  heat- 
ing organizations.  There  are  about  250  heating  companies 
in  the  United  States  at  present.  The  committee  finds  that 
many  of  these  are  not  directly  profitable.  In  many  cases 
where  profits  are  claimed  no  proper  separation  of  costs 
has  been  made.  Fven  where  costs  are  separated,  deprecia- 
tion is  seldom  included.  Overhead  expenses  are  often 
charged  entirely  to  the  electrical  division.  Rates  should 
cover  all  costs.  Depreciation  is  high  in  distribution  sys- 
tems and  no  allowance  should  be  made  for  the  value  of 
electricity  generated  in  connection  with  exhaust  steam 
heating,  as  the  growth  of  business  is  almost  certain  to 
force  the  use  of  live  steam  at  a  later  period.  Meter  rates 
are  desirable  from  all  points  of  view,  even  though  the 
equipment  for  steam  measurements  needs  much  improve- 
ment. 

Decentralized  steam  plants  appear  to  have  a  field,  nota- 
bly in  large  cities  in  connection  with  isolated  plant  competi- 
tion. The  New  York  Steam  Company  reports  that  the 
average  building  uses  25  per  cent  less  steam  where  meter 
rates  are  used.  A  fair  service  charge  appears  to  be  from 
15  cents  to  20  cents  per  sq.   ft.   of  radiating  surface  per 
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heating  mmmhi,  (.iiiiiliiin'il  wtih  a  iiu'irr  rau-  oi  almul  jo 
cents  per  iodo  II).  coiulcnscd ;  or.  in  other  words,  a  fair 
price  inij^'ht  hv  laki-ii  as  (»<)  cniis  piT  looo  ll>.  condensed. 
This  r.itc  is  Imj^Iut  than  that  secured  hy  the  average  heat- 
injj  company,  but  the  cuniniittec  feels  that  charges  for  such 
service  can  he  raised  soinewhal  witiiout  detriment.  Hcforc 
any  company  defermiues  a  price,  a  careful  estimate  should 
be  made  of  the  total  cost,  including  the  cost  of  steam  pro- 
duction in  the  plant,  the  cost  of  steam  distribution,  the 
cost  of  handling  the  business,  including  salesmen,  collectors, 
etc.,  the  general  office  expenses,  insurance,  taxes,  interest, 
dei>rcciation  and  obsolescence.  Among  the  interesting 
l)omts  mentioned  in  the  rept)rt  were  data  prepared  by  Mr. 
n.  .'^.  lUiyden,  of  Hoston.  which  showed  that  if  an 
isolated  plant  had  been  installed  in  a  representative  Boston 
department  store  a  considerable  amount  nf  live  steam 
would  be  required  for  heating  and  also  a  large  amount  of 
exhaust  steam  woidd  be  wasted  during  the  day  and  even- 
ing. In  a  Chicago  building  of  the  same  sort  it  was  shown 
that  in  order  to  operate  an  independent  plant  in  the  build- 
ing for  electrical  requirements  about  88  per  cent  more  coal 
would  be  required.  The  committee  concluded  that  the 
steam-heating  industry  is  now  passing  through  a  period 
when  the  balance  is  largely  on  the  wrong  side  of  the  ledger, 
but  that  the  future  will  doubtless  witness  improvements  in 
equipment  and  methods  which  will  result  in  genuine  profits. 
Data  regarding  prices  were  included  from  about  twenty 
states. 

Discussion. 

The  report  of  the  committee  on  steam  heating  was  read 
by  Mr.  A.  D.  Spencer,  of  Detroit,  in  the  absence  of  Chair- 
man S.  M.  Bushnell.  Mr.  E.  W.  Lloyd,  of  Chicago,  said 
that  his  company  finds  the  meter  basis  superior  to  flat  rates 
from  the  standpoints  of  satisfaction  to  both  the  customers 
and  the  central  station,  as  well  as  the  elimination  of  waste. 
A  winter  like  the  last,  he  remarked,  might  prove  serious 
to  a  company  selling  steam  heating  on  a  flat  rate.  In 
closing  Mr.  Lloyd  advised  any  company  going  into  the 
steam-heating  business  to  secure  first  all  possible  informa- 
tion concerning  its  own  costs  and  to  employ  the  meter 
schedule  of  charging.  Mr.  R.  E.  WoM,  of  Rochester, 
N.  Y.,  declared  that  charge  should  be  based  on  pounds  of 
steam  condensed  per  hour  instead  of  on  the  square  feet  of 
radiation  surface.  The  use  of  recording  thermometers,  he 
said,  has  resulted  in  marked  economy  of  steam,  doubtless  in 
part  through  the  interest  taken  by  the  customers  in  adjust- 
ing their  valves.  Mr.  T.  L  Jones,  of  Brooklyn,  N.  Y.,  de- 
clared that,  admitting  steam-heating  service  to  be  a  neces- 
sary evil,  as  all  companies,  he  said,  find  it  to  be  after 
experience,  it  is  a  question  whether  this  service  should  be 
sold  for  profit  or  conducted  at  a  loss  to  secure  and  hold 
other  desirable  business.  Results  derived  from  formulas, 
he  insisted,  often  miss  the  actual  values  by  30  per  cent.  In 
other  cases  customers  have  required  twice  the  quantity  of 
steam  estimated.  No  portable  meter  is  yet  available  that 
can  be  set  up  and  used  for  temporary  test  installation  except 
on  long  runs  after  complete  calibration.  The  flat  rate  for 
steam,  declared  Mr.  Jones,  is  fallacious  and  really  amounts 
to  guesswork.  If  a  company  must  sell  steam,  he  repeated, 
by  all  means  secure  full  cost  data  and  employ  a  meter  basis. 

Mr.  Egbert  Douglas,  of  Milwaukee,  remarked  that  the 
steam-heating  system  in  that  city  is  one  of  the  most 
elaborate  and  complete  ever  installed.  It  includes  two 
r;iiles  of  8-ft.  tunnels,  containing  small  pipes  which  can  be 
replaced  without  serious  expense.  The  Milwaukee  steam 
system  is  required  to  pay  its  own  way,  but  thus  far,  not 
having  been  pushed,  has  not  been  profitable.  Mr.  Douglas 
declared  it  meaningless  to  sell  steam  on  a  basis  of  square 
foot  of  radiation  area,  advising  instead  the  cubical  volume 
schedule.  The  waste  incurred  in  flat-rate  systems  is  shown 
where  changes  have  taken  place  to  the  metered  basis.  In 
several  cases  customers'  bills  jumped  to  four  times  the 
former  amount,  but  this  was  remedied  subsequently.     The 


.\lilw.inkce  company  docs  nut  recontmend  turning  off  in- 
dividual radiators,  advising  instead  that  the  mam  service 
valves  be  shut  to  control  the  economical  heating  of  build- 
ings, in  the  case  of  one  hotel  mentioned  it  was  found  that 
the  cost  of  healing  the  water  was  greater  tli.m  that  of 
heating  the  building  itself,  since  the  entire  (piautily  of 
w.iter  used  was  unnecessarily  heated  to  180  deg.  Small 
heaters  operating  at  different  limiting  temperatures  solved 
this  dilliculty.  In  closing,  Mr.  Douglas  said  it  is  waste 
that  makes  steam  service  unsuccessful  u  hen-  there  is  no 
incentive  to  econoniize. 

Mr.  F.  W.  llild,  of  I'oriland,  Ore.,  asked  whether  heating 
plants  operated  in  separate  buildings  are  ordinarily  con- 
nected by  conunon  mains  to  secure  diversity  between  the 
mains.  Mr.  F.  A.  Bryan,  of  South  Bend,  Jnd.,  asked  for 
practical  confirmation  of  the  claims  made  by  heating-system 
promoters  that  customers  will  pay  more  for  district  heating 
service  than  for  isolated-plant  service. 

Mr.  Ludwig  Kemper,  Albert  Lea,  Minn.,  inquired  whether 
the  exhaust  from  internal-combustion  engines  has  been 
used  practically  for  heating  service  in  this  country.  While 
it  is  often  the  practice  for  central-station  companies  to 
o])erate  engines  in  old  isolated  heating  plants  on  their  sys- 
tems, Mr.  P.  Junkersfeld,  Chicago,  inquired  whether  this 
would  be  advisable  in  the  case  of  a  new  building.  Mr. 
W.  H.  Lyons,  of  Portland,  Ore.,  declared  thai  llie  cost  of 
steam  heating  commonly  receives  much  consideration.  An 
isolated  plant,  for  example,  wliich  ran  only  during  the 
winter,  the  lighting  at  other  times  being  purchased  through 
the  central  station,  was  shown  to  generate  only  16  per  cent 
of  the  total  energy  used  during  the  year,  thus  indicating 
that  only  16  per  cent  of  the  fuel  consumed  by  a  similar 
steam  plant  should  be  credited  to  heating.  In  addition, 
large  demands  of  live  steam  are  invariably  required  to 
heat  buildings  in  the  morning  hours. 

Mr.  Rufus  E.  Lee,  Clarinda,  la.,  asked  whether  it  is  the 
practice  to  install  separate  meters  in  small  buildings  where 
several  customers  are  served.  One  of  his  customers  rented 
a  second  story  to  tenants,  whereupon  the  total  cost  of  the 
service  instantly  increased  to  twice  the  former  amount. 
The  charge  was  divided  between  the  customers  on  a  radia- 
tion-ratio basis,  but  the  increase  occasioned  vigorous  objec- 
tions from  the  first  consumer.  Mr.  J.  A.  Britton,  San 
Francisco,  Cal.,  remarked  that  the  company  which  has  a 
steam-heating  system  is  like  a  man  holding  a  bear  by  the 
tail;  it  is  inconvenient  to  hold  on  and  dangerous  to  let  go. 
To  companies  about  to  install  district  heating  he  gave 
Punch's  pointed  advice,  "Don't !"  Half  as  much  efifort  as  is 
required  to  pacify  heating  customers,  if  properly  devoted  to 
commercial  eiiforts,  he  said,  would  leave  a  large  balance  on 
the  profit  side  of  the  ledger.  In  closing  the  discussion,  Mr. 
A.  D.  Spencer  admitted  that  meters  often  show  large  varia- 
tions of  the  values  indicated  by  theoretical  formulas.  While 
meter  service  is  desirable,  the  accuracy  of  present  steam 
and  condensation  meters  is  doubtful  and  the  cost  of  main- 
taining them  large.  He  stated  that  customers  should  be 
willing  to  pay  25  per  cent  more  for  district  service  over 
isolated-plant  heating  on  account  of  the  convenience  of  the 
service  and  the  saving  of  rental  of  space,  damage  to  goods, 
lack  of  responsibility,  etc. 

ELECTRICAL    INSURANCE. 

The  report  of  the  insurance  expert  of  the  association, 
Mr.  W.  H.  Blood.  Jr.,  presented  by  him,  covered  the 
progress  made  during  the  past  year  in  a  very  concise 
manner.  It  is  gratifying  to  note  that  fire  underwriters 
are  giving  more  attention  than  formerly  to  the  scientific 
rating  of  central  stations,  and  that  the  operating  com- 
panies, in  turn,  are  observing  the  underwriters'  require- 
ments more  carefully.  Liability  insurance  is  yet  in  the 
embryo  state,  but  reference  was  made  to  the  provisions  of 
the  new  workmen's  compensation  law  in  the  State  of 
Washington.      The    work   of   the   committee   on    grounding 
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secondaries  was  also  iiicnlioiied ;  this  is  reported  else- 
where. The  new  specifications  for  rubber-covered  wire 
have  only  recently  become  effective,  and  it  is  too  soon  to 
judge  the  results.  Mr.  Blood  stated  that  his  assistance  is 
asked  for  many  times  each  year,  but  too  frequently  the 
request  is  not  made  soon  enough.  This  can  obviously  be 
remedied. 

PROGRESS    REPORT. 

The  report  of  the  committee  on  progress,  by  Mr.  T.  C. 
Martin,  executive  secretary  of  the  National  Electric  Light 
Association,  was  divided  into  two  parts,  the  first  dealing 
with  general  progress  and  the  second  with  energy  trans- 
mission. Part  I  comprised  a  pamphlet  of  120  pages,  which 
dealt  with  all  the  important  advances  in  the  central-station 
industry  during  the  year  just  closed.  The  opening  section 
was  devoted  to  general  growth,  and  exhibited  a  total  of 
6406  central  stations  in  the  United  States,  Canada,  Mexico 
and  the  American  possessions  on  April  i,  1912.  The  next 
section,  on  foreign  comparisons,  shows  that  the  United 
States  is  far  in  the  lead  in  central-station  development. 
Sixteen  pages  were  devoted  to  government  regulation  and 
rates.  The  new  commissions  added  during  the  year  were 
those  in  California  and  Ohio.  The  results  of  commission 
rule  were  reported  as  on  the  whole  very  favorable,  and  a 
number  of  the  more  important  cases  decided  within  the 
past  year  were  briefly  discussed.  Municipal  ownership  was 
mentioned  as  reviving  in  popular  favor,  notwithstanding 
unfavorable  experiences  in  England  and  in  a  number  of 
American  cities,  including  Milwaukee,  Wis.;  Galveston, 
Tex.;  Cleveland,  Ohio;  Napanee,  Ontario,  and  Winnipeg, 
Manitoba.  Private  competition  from  isolated  plants  of 
course  continues,  but  central  station  companies  as  a  whole 
are  constantly  giving  the  problem  more  attention,  with 
gratifying  results. 

A  section  on  new  stations  and  plants  occupied  fifteen 
pages.  Turbo-generator  units  have  now'  reached  20,000 
kw  in  individual  ratings,  and  a  unit  of  25,000  kw  is  being 
built.  The  under-water  storage  of  coal  is  being  adopted 
(.11  account  of  its  safety  and  economy.  Lignite  producer 
gas,  natural  gas  and  oil-burning  plants  were  also  briefly 
mentioned.  The  report  included  a  comprehensive  section 
on  illumination,  dealing  both  with  street  and  interior  light- 
ing in  Europe  and  America  and  with  new  types  of  lighting 
units.  The  recent  attention  given  to  securing  rural  busi- 
ness came  in  for  considerable  comment,  as  did  also  a 
variety  of  other  uses  for  electric  energy,  including  electric 
\ehicles,  irrigation  and  general  pumping,  ice  and  refrigera- 
tion plants,  heating  and  cooking.  In  reference  to  the  last- 
named  use,  a  very  interesting  table  was  presented  which 
shows  the  cost  of  electric  cooking  for  an  average  family 
for  a  period  of  eight  days.  The  next  section  dealt  with 
general  relations  with  customers,  some  of  the  topics  being 
the  ratio  of  customers  to  population,  wiring  campaigns  and 
the  contractor,  the  best  means  of  interesting  and  instruct- 
ing customers,  free  fan  service  for  the  sick  and  the  ad- 
vantages of  attractive  office  buildings.  The  report  closed 
with  a  section  devoted  to  relations  with  employees,  which 
includes  a  reference  to  the  work  of  the  committee  on  re- 
suscitation  from  electric  shock. 

EXPANDED  LOYALTY. 

Mr.  Paul  Lupke's  contributions  to  the  association  list  of 
papers  have  a  flavor  of  their  own,  and  this  year's  is  no  ex- 
ception. Under  the  title  "Expanded  Loyalty,"  the  author 
set  forth  in  a  heart-to-heart  fashion  the  value  of  fidelity 
to  the  industry,  the  influence  of  doing  more  than  one  is 
paid  for  in  attaining  larger  success,  and  the  evils  of  "knock- 
ing" the  institutions  with  which  one  is  connected.  Honesty, 
ability  to  carry  out  assigned  duties  and  willingness  to  under- ' 
take  extra  work  are  vital  factors  in  the  personal  progress 
i>f  the  employee.  "Loyalty  to  your  employer  means  a  step 
out  of  your  w-ay  whenever  that  step  is  necessary  to  conserve 


his  interest.  There  are  occasions  when  the  sacrifice  of  a 
few  minutes  of  your  own  time  may  save  the  company  as 
much  as  your  regular  time  is  worth  for  several  years.  You 
are  not  loyal  if  you  do  not  make  that  sacrifice,"  said  Mr. 
Lupke.  "Every  one  of  us  has  opportunity  to  discourage 
untrue,  exaggerated  or  unfair  statements  concerning  the 
central-station  industry;  let  him  use  his  opportunity  con- 
sistently, firmly,  with  discretion.  Be  careful  in  your  deal- 
ings to  give  full  credit  where  it  properly  belongs  and  stand 
up  like  a  man  for  any  reputable  fellow-employee  who  seems 
to  suffer  through  misrepresentation.  Endeavor  with  all 
your  might  to  eliminate  the  gall  of  misunderstanding  that 
injects  the  bitterness  into  the  endless  strife  that  seems  to  be 
our  lot."  Concluding,  the  author  advocated  the  drawing  up 
of  a  code  of  rules  for  the  central-station  industry  corre- 
sponding to  the  "Code  of  Principles  of  Professional  Con- 
duct" recently  adopted  by  the  American  Institute  of  Elec- 
trical Engineers. 

EDUCATING    CENTRAL-STATION    EMPLOYEES. 

In  a  paper  by  Mr.  H.  E.  Grant  a  strong  plea  was  made 
for  the  education  of  men  and  women  for  larger  service  in 
the  central-station  industry.  The  author  touched  upon  the 
value  of  periodicals,  conventions  and  courses  of  study  in 
the  production  of  better  workers.  Special  efforts  should  be 
made  by  central  stations  so  to  train  their  employees  that 
each  will  intuitively  do  the  right  thing  at  the  right  time. 
Low  operating  cost  is  not  a  function  of  cheap  labor  in  the 
industry  under  consideration.  Billing  work  should  be 
handled  by  properly  qualified  accountants,  reducing  the  cost 
of  billing  and  the  number  of  errors  and  customers'  com- 
plaints. Education  must  necessarily  be  somewhat  experi- 
mental, but  with  efficient  supervision,  regular  meetings  of 
the  staff,  the  development  of  company  sections  and,  so  far 
as  practicable,  the  organization  of  systematic  study,  suc- 
cessful training  will  be  furthered.  No  company  is  so  small 
that  it  cannot  support  its  own  bulletin.  Lectures  by  suc- 
cessful men  and  women  are  also  helpful.  The  paper  con- 
cluded with  an  appendix  describing  in  detail  the  commer- 
cial school  work  of  the  New  York  Edison  Company,  which 
includes  courses  in  the  elements  of  central-station  business 
getting,  hygiene,  health,  recreation,  psychology,  basic  prin- 
ciples of  salesmanship,  and  the  scope,  policies  and  organiza- 
tion of  the  company. 

Discussion. 

The  paper  was  discussed  by  Messrs.  T.  F.  Bludworth, 
New  York;  C.  N.  Stannard.  Denver;  V.  L.  Board,  Denver; 
C.  A.  Graves,  Brooklyn ;  W.  H.  Gardner,  New  York,  and 
Arthur  Williams,  New  York.  Mr.  Bludworth  compared 
man  to  a  tree,  extending  the  analogy  to  show  how  the 
human  must  be  adapted  to  the  conditions  of  his  employment 
and  the  industry  in  which  he  works  in  order  to  attain  his 
best  growth.  Mr.  Stannard  said  that,  after  correspondence 
with  many  companies,  he  had  been  surprised  at  the  little 
being  done  by  only  a  few  companies  in  educating  their 
employees.  The  work  being  carried  out  by  the  New  York 
company  he  declared  to  be  very  exceptional.  Several  other 
companies,  in  order  to  give  deserving  men  opportunities 
for  an  education,  pay  the  cost  of  the  tuition  fees  and  in 
other  cases  allow  a  man  every  second  afternoon  off  for 
technical-school  work.  Mr.  Stannard  declared  himself  to 
be  a  believer  in  employing  educated  men  wherever  possible, 
although  lack  of  education,  he  added,  would  not  be  a  reason 
for  refusing  to  give  a  man  a  chance. 

Mr.  Board  explained  the  advantages  of  shifting  a  new 
man  about  from  one  department  to  another  when  possible, 
so  that  he  becomes  acquainted  in  this  way  with  each  of 
the  departments  associated  with  the  one  in  which  he  is  to 
work  later.  The  Denver  company  has  a  two-year-contract 
cadet-engineer  system.  The  Telluride  Institute  at  Ohm- 
stead,  Utah,  said  Mr.  Board,  is  a  technical  institution  main- 
tained by  one  of  the  officials  of  the  Telluride  Power  Com- 
pany   for   the   education   of   deserving   and   ambitious   em- 
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pluycfs.  I  liosf  sliowiii);  i-xi:ii>ti()ii;il  ahililies  rt-cnvr 
scliolarsliips  sd  tliat  all  ul  tlu-ir  time  may  be  tlcvotcd  to 
scliot)!  work,  lii  muUTlakiii^'  the  uplill  of  rmployccs  Mr. 
l.oanu'il  iiisistril  tlial  i)liy.'^ical  training  slionld  not  be  uver- 
louked,  since  the  physical  being  is  liie  fuumlation  on  which 
the  brain  works.  llie  North  Shore  I-'.lcctric  Company  at 
(.hicago,  he  explained,  pays  one-half  of  the  gymnasimn 
fees  to  encourage  employees  in  taking  physical  exercise. 

.Mr.  Tiravcs  said  that  central-station  men  as  an  average 
aim  too  high.  In  taking  school  work,  he  found  such  men 
to  be  very  willing  to  hear  lectures  and  do  experiments,  but 
they  failed  ci>mplelely  when  required  to  jjass  examinations, 
lie  recounneiuled  simpler  and  more  jiractical  aims.  Mr. 
dardiner  said  that  in  the  l'"rcnch  and  Italian  languages  a 
distinction  is  made  between  "instruction"  and  "education," 
a  dilTerencc  which  might  be  properly  extended  to  our  own 
tongue  antl  usage.  It  is  important  that  the  comi)any  teach 
the  man  to  live  properly,  to  think  properly  and  to  act  prop- 
erly, and  to  show  the  employee  how-  he  can  do  his  best 
work.  .Mr.  Gardiner  recommended  that  a  committee  be 
appointed  on  the  education  and  instruction  of  employees. 

Mr.  Williams  insisted  that  no  industry  has  done  so  nuich 
to  help  its  employees,  both  technically  and  broadly,  as  the 
central  stations.  A  man,  said  Mr.  Williams,  is  the  product 
of  heredity,  environment  and  education,  and  even  under  the 
third  heading  much  can  be  accomplished  with  unpromising 
material.  A  large  selling  company  found  that  it  could  not 
secure  enough  "born  salesmen"  to  meet  its  needs,  so  it 
undertook  wnth  success  the  feat  of  educating  average  men 
up  to  its  purposes.  The  most  successful  man.  concluded 
Mr.  Williams,  will  be  the  one  who  has  the  broadest  educa- 
tion and  general  information. 

SOME  USES  OF   MET.XLS. 

In  a  paper  by  Dr.  W.  R.  Whitney,  director  of  the  research 
laboratory  of  the  General  Electric  Company  at  Schenec- 
tady. N.  Y.,  were  sketched  the  latest  metallurgical  advances 
which  are  of  interest  to  the  electrical  industry,  emphasizing 
the  useful  materials  wdiich  have  been  formed  in  the  alloy 
field  and  showing  the  mutual  benefits  enjoyed  by  the  elec- 
trical art  and  new  metal  substances.  He  paid  a  high  tribute 
to  the  German  method  of  scientific  research,  by  which  ap- 
plied science  reaps  the  benefit  of  painstaking  investigations 
conducted  in  the  philosophical  spirit.  As  an  art  advances 
it  requires  greater  and  greater  knowledge  to  make  substan- 
tial improvements  in  it. 

Taking  up  specific  metals,  the  writer  pointed  out  that  im- 
provements in  electrolytic  refining  methods  have  resulted  in 
the  production  of  practically  pure  copper.  Impurities  are 
fatal  to  the  efficient  use  of  this  metal  in  electrical  applica- 
tions. The  introduction  of  o.i  per  cent  of  arsenic  in  copper 
raises  the  PR  loss  30  per  cent.  This  would  correspond  to 
an  increased  capitalization  of  $20,000,000  per  year  in  cop- 
per for  the  apparatus  manufactured  by  the  General  Electric 
Company  alone.  Hardening  agents  increase  the  resistivity 
of  copper  to  a  prohibitive  degree.  By  the  use  of  boron  cop- 
per may  be  cast  of  high  conductivity,  high  density  and  free- 
dom from  blow-holes.  As  squirrel-cage  types  of  rotors  are 
already  cast  in  place  after  the  iron  is  assembled,  other  in- 
novations are  to  be  expected  along  this  line. 

Heavy  castings,  resistance  grids,  tool  steels  and  many 
other  materials  used  in  the  electrical  industry  require  spe- 
cial grades  of  iron.  The  use  of  tungsten  and  chromivtm  in 
tool  steel  has  practically  quadrupled  the  weight  of  chips 
which  can  be  cut  in  a  lathe  in  a  given  time.  There  are  now 
at  least  125  high-grade  electric  steel  furnaces  in  operation 
in  Europe  and  America.  Titanium,  chromium,  vanadium, 
molybdenum,  thorium,  uranium  and  zirconium  are  all  find- 
ing useful  places  in  the  manufacturing  field.  Alloys  of 
chromium  with  iron,  nickel  and  manganese  have  superseded 
most  other  resistance  material  for  heating  devices,  rhe- 
ostats, etc.  The  possibilities  of  alloys  of  which  iron  is  the 
chief  constituent  appear  almost  limitless   in  the   electrical 


III  Id.  The  cniirc  nidnslrv  is  now  tied  to  the  silicr)n-iron 
alloy.  1  he  highest  grade  transformers  now  utilize  an  alloy 
of  about  4  per  cent  silicon,  having  a  high  resistivity  and 
low  eddy-current  and  hysterelic  energy  losses.  H  the  cores 
of  the  transformers  sold  by  the  author's  company  had  all 
conl;iine(l  the  high-grade  common  iron  used  in  the  case,  the 
Idss  last  year  woidd  C(jrres])ond  to  about  $15,000  per  day 
more  than  is  entailed  by  the  use  of  the  silicon  alloy,  assum- 
ing a  lo-cent  rate  i)er  kw-hr.  In  closing,  Dr.  Whitney  dis- 
cussed the  improvements  due  to  the  electric  furnace,  and 
l);irticularly  to  the  vacmnn  ty])e,  in  research  wfjrk,  empha- 
sizing the  deeper  study  now  possible  of  melting  points  and 
other  properties  of  alloys  and  refractory  materials.  Such 
researches  bear  directly  up;)n  electric  heating  and  cooking 
])rogress  and  arc  of  great  value  in  the  mamifacture  of  mod- 
ern lighting  etpiipment.  Tungsten  in  particular  is  finding 
a  broader  sphere  of  usefulness  in  consequence  of  the  elec- 
tric.'il  laboratory  and  its  investigations. 

Discussion. 
The  paper  was  discussed  by  Messrs.  Charles  W.  Stone, 
.Schenectady,  and  C.  K.  Bogardus,  .Seattle,  Wash.  The 
latter  pointed  out  the  desirability  of  placing  in  the  hands  of 
prospectors  samples  of  high-priced  ores  so  that  they  might 
recognize  them  in  their  work  and  have  some  comprehension 
of  their  uses  and  value.  Mr.  Stone  told  of  many  improve- 
ments in  apparatus  attributable  to  modern  research  in 
metallurgy. 

PROPOSED   COMPANY   SECTION    LECTURE   BUREAU. 

Before  a  meeting  of  the  company-section  representatives 
Secretary  T.  C.  Martin  outlined  his  plan  for  an  association 
bureau  to  furnish  valuable  lecture  features  for  company 
sections  with  the  aid  of  manufacturers  who  are  members  of 
the  association.  After  the  first  burst  of  enthusiasm  follow- 
ing the  organization  of  a  company  section,  said  Secretary 
Martin,  it  is  often  found  difficult  to  maintain  the  level  of 
interest.  Local  sections  usually  lack  the  talent  to  present 
continuously  papers  of  a  high  order  of  interest  and  value, 
rior  can  they  afford  the  expense  of  securing  capable  outside 
lecturers.  The  intended  purpose  of  the  lecture  bureau, 
therefore,  is  the  supply  of  lectures  and  lecturers  for  regu- 
lar programs  or  to  supplement  local  efforts.  To  this  end 
each  Class  D  member  of  the  association  w'ould  be  invited  to 
prepare  a  lecture  on  some  new  apparatus,  invention  or  prob- 
lem with  which  it  is  concerned,  care  being  taken  to  secure 
as  the  author  the  best  equipped  man  available  in  the  member 
company's  organization.  Such  material  should  be  so  ar- 
ranged as  to  leave  its  advertising  features  inferential  rather 
than  obvious. 

The  lectures  might  be  delivered  by  their  authors  where 
convenient,  by  local  representatives  of  the  company  or  by 
other  speakers,  as  might  be  designated.  Lantern  slides 
would  add  to  the  interest  and  value  of  the  talks,  the  sections 
bearing  the  expense  of  the  lanterns.  The  entire  bureau,  if 
organized,  should  be  under  the  control  of  the  secretary  of 
the  association,  the  material  of  the  lectures  being  preserved 
exclusively  for  the  use  of  section  lectures.  Permission  to 
publish  could  be  given  to  the  press,  however,  in  the  case  of 
brief  abstracts  which  would  not  affect  the  news  value  of 
tlie  matter  for  lecture  work.  By  subjecting  the  lectures  to 
the  censorship  of  a  committee,  their  subject  matter  could 
he  kept  up  to  the  high  standard  of  quality  desired.  The 
cost  of  operating  such  a  bureau  would  be  from  $i,coo  to 
$1,500  per  vear.  Mr.  Martin  said  that  he  had  communicated 
his  plans  to  a  number  of  those  interested  in  section  work 
as  well  as  to  representatives  of  the  larger  manufacturers, 
and  all  to  whom  the  subject  had  been  mentioned  expressed 
the  greatest  satisfaction  and  desire  to  co-operate.  Mr. 
Martin  cited  the  names  of  a  number  of  leaders  of  the  in- 
dustry who  have  offered  their  own  time  and  services  for 
the  purposes  of  the  lecture  bureau,  mentioning  among  the 
number  Mr.  Edison,  Prof.  Elihu  Thomson  and  Mr.  H.  L. 
Dohertv. 


DEVELOPMENTS  ON  SPOKANE  RIVER,  WASH. 


Hydroelectric  System  of  the  Washington  Water  Power  Company  on  the  Spokane 
River  at  Little  Falls  and  Long  Lake,  Completed  or  Now  Under  Way. 


Highest    Spillway   Dam    in   the   World    Being    Erected    at   Long  Lake,    Impounding   Body  of  Water  23 
Miles  Long — Huge  Waterwheels  Rated    at   22,500  hp  Each — High    Joint-Station    Efficienc\    at 
Little  Falls — E^nergy  Transmitted  at  60,000  Volts  to  Spokane  and  Mining  Regi 


£ions. 


HE  Washington  Water  i'ovvcr  Com- 
pany supplies  electrical  energy  for 
lighting  and  other  purposes  in  Spo- 
kane, Wash.,  as  well  as  for  all  the 
towns  and  cities  in  the  Inland  Empire 
within  a  territory  extending  approxi- 
mately 100  miles  east,  west,  north  and 
south  of  that  city.  It  has  534  miles 
of  6o,odo-volt  transmission  line,  two 
sections  of  which  feed  the  Cceur 
d'Alene  mining  district  in  Idaho,  the 
biggest  producing  lead-mining  center 
in  the  world,  h'rom  Spokane,  Wash.,  to  Wallace,  Idaho, 
two  independent  lines  traversing  dilYerent  routes  carry  the 
electrical  energy  to  the  center  of  the  lead-mining  district, 
nearly  100  miles  east  of  its  point  of  generation.  This 
Cceur  d'Alene  camp  alone  is  said  to  produce  more  than 
one-third  of  the  lead  output  of  the  United  States. 

Another   high-tension    line   extends    south    for   nearly    65 
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miles  into  the  fruit-raising  I'alouse  country,  one  of  the 
greatest  wheat  belts  in  the  Northwest.  From  this  line  the 
towns  along  the  route  are  lighted,  the  flour  mills  operated 
and  electricity  is  distriliuted  for  general  use.  Still  another 
line  extends  117  miles  into  the  Big  Bend  country  contiguous 
to  the  Columbia  River,  where  is  a  rich  fruit-growing  and 
wheat-raising  addition  to  the  older  Palouse  country.  The- 
line  to  the  nortli  extends  as  far  as  Newport  in  the  lumber 
region,  traversing  also  a  part  of  the  State  of  Idaho.  In 
Spokane  the  energy  is  distributed  for  the  operation  of  over 
24  miles  of  interurban  electric  railways  and  88  miles  of 
city  lines,  the  company's  street-railway  system  being  the 
largest  in  the  city  and  its  two  interurban  lines  connecting 
Spokane  with  Cheney  and  Medical  Lake.  The  '  ireat 
Northern  shops  are  among  the  many  industrial  establish- 
ments supplied  in  Spokane  from  its  circuits.  The  com- 
pany has  also  splendid  municipal  and  commercial  lighting 
loads,  for  gas  is  not  used  to  a  material  extent  in  Spokane 
for  lighting,  and  there  is  no  competition. 


Flfl.   1 — Hydroelectric   Station   of  Washington   Water   Power  Company  at   Little   Falls.   Wash. 


I.?S2 


ELECIKICAI.     WORLD 


V(JL.  59,   \u.  .'S. 


All  till-  yi-iicratiny  stations  of  iUc  \\'asliiii};tnn  \\  atrr 
Power  Company  arc  located  on  tlic  Spokane  Kivcr,  there 
being  in  operation  at  tlic  present  time  tliree  water-power 
plants  and  a  single  steani  station.  Another  hydroelectric 
development  is  now  under  construction  at  Long  Lake, 
which  is  imique  in  many  ways  and  which  when  completed 
will   be   the   lar^ist   station   of   thr   company.     The  steam- 


Fig.  2 — Map  Showing  Territory  Covered  by  Washington  Water  Power  Company's   Lines 

turbine  station  in  the  city  is  rarely  operated,  excepting  in 
enjcrgencies.  Some  years  it  has  hardly  been  operated  at  all. 
Three  months  is  much  more  than  the  average  use.  On  the 
lower  falls  of  the  Spokane  River,  in  the  heart  of  the  city, 
is  the  original  development  of  the  company,  with  an  output 
.  of  8750  kw.  The, head  available  at  the  lower  falls  is  70  ft., 
and  the  station  will  eventually  give  place  to  one  of  more 
modern  pretensions  whose  construction  will  in  general  out- 
line follow  that  of  some  of  the  notable  plants  at  Niagara. 
The  new  station  will  use  the  potential  energy  of  both  the 
lower  and  the  adjoining  upper  falls  of  the  river,  whose 
aggregate  drop  is  144  ft. ;  for  at  the  present  time  the 
Washington  Water  Power  Company  is  only  developing  a 
fraction  of  the  power  available  in  the   river  at   Spokane. 

Twenty-four  miles  up  the  river  at  Post  Falls,  Idaho, 
there  is  a  hydroelectric  station  capable  of  generating  11,250 
kw.  The  largest  plant  at  present  in  operation  is  located 
at  Little  Falls,  Wash.,  where  20,500  kw  is  installed.  The 
Long  Lake  station,  work  on  which  is  now  in  progress,  is 
located  a  few  miles  above  that  at  Little  Falls  and  will  have 
a  maximum  output  of  62,000  kw. 

The  developments  of  the  Washington  Water  Power  Com- 
pany are  among  the  largest  in  the  Northwest  and  the  system 
as  a  whole  is  one  of  the  finest  in  the  country.  The  waters 
of  the  Spokane  are  used  four  times  between  Post  Falls 
and  Little  Falls,  and  in  order  that  a  comprehensive  view 
of  the  hydroelectric  system  may  be  had  it  may  be  well  to 
trace  briefly  the  course  of  the  river  from  its  source  to 
below  the  Little   Falls  station. 

Among  the  foothills  of  the  Bitter  Root  Mountains  in  the 
western  part  of  Idaho  is  Lake  Coeur  d'Alene,  45  square 
miles  in  area  and  2120  ft.  above  sea  level.  The  lake  is  fed 
bv   the   Cceur  d'Alene  and    St.    Toe   Rivers,   and   it   in   turn 


gives  rise  to  the  Spokane  River,  for  which  it  acts  as  an 
inunensc  reservoir.  Ten  miles  from  the  outlet  of  the  lake 
on  the  Spokane  River  is  Post  l'"alls,  24  miles  east  of  the 
city  of  Spokane,  where  the  controlling  works  arc  located. 
At  that  point  the  river  has  cut  its  way  through  three  chan- 
nels, atff)r(ling  a  head  of  50  ft.  The  station  is  built  across 
the  middle  channel  while  the  north  and  south  channels  arc 

also  dannned.  iJy  this  means 
the  maximum  storage  of  water 
to  a  depth  of  6.5  ft.  in  Lake 
(  uur  d'Alene  is  obtained  anl 
the  river  itself  made  navigable 
from  Post  I'^alls  to  its  source. 
The  south  channel  has  a  dam 
78  ft.  long,  provided  with  six 
sliding  gates  and  a  42-ft.  spill- 
way. The  north  channel  con- 
tains the  principal  controlling 
works,  comprising  seven  Tainter 
gate  sluiceways,  one  log  sluice 
and  a  iio-ft.  main  sluiceway 
fitted  with  two  bear-trap  dams. 
During  the  spring  when  high 
water  prevails  the  Tainter  gates, 
bear-traps  and  sluiceways  are 
kept  open  for  a  period  of  about 
three  months.  It  will  be  evi- 
dent, therefore,  that  the  flow  in 
the  Spokane  River,  except  as  it 
is  increased  by  streams  farther 
down,  may  be  controlled  within 
certain  limits  from  Post  Falls, 
Idaho.  Moreover,  it  is  possible 
to  augment  the  normal  flow  if 
necessary  by  drawing  down  the 
level  of  Lake  Coeur  d'Alene. 

The    next    hydroelectric    de- 
velopment is  located  within  the 
heart   of   the   city   of    Spokane, 
where,  as  stated  previously,  the 
original    hydroelectric   station   of    the   company   is   located. 
Continuing   down    the    river,    the    steam-turbine    station    is 
passed  at  Ross  Park  and  the  next  development  is  found  at 
Long  Lake  24  miles  in  an  air  line  west  of  Spokane  and 
about  4.5  miles  up-stream  from  the  recently  completed  sta- 


Fig.  3 — Little   Falls  Development  of  Washington  Water  Power  Co. 

tion  at  Little  Falls  on  the  same  river.  The  dam  to  be 
erected  here  and  described  further  on  in  this  article  will 
create  a  lake  23  miles  long  having  an  average  width  of 
three-eighths  of  a  mile.  Stability  is  assured  to  these 
various  developments  by  the  natural  reservoir  of  Lake 
Coeur  d'Alene  and  again  by  the  immense  body  of  water  im- 
pounded by  the  dam  at  Long  Lake.     It  will  be  understood, 
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of  course,  that  more  water  is  available  at  the  Long  Lake 
and  Little  Falls  stations  than  at  the  Post  Falls  and  Spokane 
stations  owing  to  the  acquisition  of  water  from  the  Little 
Spokane  River  and  other  streams  emptying  into  the 
Spokane  below  the  city. 

l.ITTLE     FALLS     STATION. 

Since  May  23-30,  1908,  when  we  published  an  account  of 
the  station  of  the  Washington 
Water  Power  Company  at  Post 
Falls,  Idaho,  then  just  com- 
pleted, the  growth  of  the  city  of 
Spokane  and  of  the  territory 
surrounding  it  has  been  so  rapid 
that  large  additional  power  re- 
sources have  been  required. 
The  company  has  just  completed 
the  construction  of  its  plant  at 
Little  Falls,  located  about  30 
miles  west  of  Spokane  and  com- 
prising four  generating  units 
each  of  5550-kva  rated  capacity. 

THE    DAM. 

The  dam  is  built  of  so-called 
Cyclopean  concrete  construction, 
about  20  per  cent  being  of  gran- 
ite rock  quarried  from  the  fore- 
bay.  This  rock  was  treated  in 
the  usual  manner  and  bonded 
with  a  concrete  mixture  in  the 
proportion  of  1-3-6.  The  dam 
has  a  maximum  width  at  the 
base  of  its  spillway  of  53  ft.  4 
in.  and  a  maximum  height  of 
64  ft.  The  entire  retaining 
structure  contains  about  55,000 
cu.  yd.  of  concrete. 

The  spillway  is  of  the  ogee 
section,  604  ft.  long.  The 
buttress  wall  rise?  7  ft.  above 
the     spillway     and     is     813     ft. 

long.  The  headgate  structure  is  131  ft.  long  and  the  west 
abutment  is  168  ft.  long,  making  the  total  length  of  the 
retaining  wall  1716  ft.  Two  hand-operated  relief  gates  of 
the  inverse  Tainter  type  with  a  sill  20  ft.  wide  and  15  ft. 
below   the   crest   of   the   dam   provide   amply    for   the   low- 


tor  keeping  floating  material  from  entering  the  turbines. 
The  penstocks  are  closed  by  headgates  bearing  on  rollers 
and  kept  watertight  by  a  continuous  leather  strip.  Each 
gate  is  operated  by  20-hp,  250-volt  series-wound  motor,  the 
drum  controllers  for  which  are  located  in  front  of  the 
station  service  board.  Limiting  devices  attached  to  the  rack 
of   each    headgate   ofjcii    the   motor   circuit   at   each   end   of 
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Fig.    4 — Forebay    and    Portion    of    Lake,     Little    Falls    Station. 

water  discharge  of  the  river.  At  the  junction  of  the  spill- 
way and  the  forebay  wall  is  fastened  a  heavy  log  boom 
which  rises  and  falls  with  the  river  and  keeps  the  forebay 
free  from  all  iloatage.  The  present  dam  affords  a  73-ft. 
head.  In  order  to  comply  with  the  government  regulations, 
a  log  chute  was  constructed,  as  well  as  a  fishway. 

Trash-racks  at  the  forebay  side  of  the  headgates  provide 


Fig.  5 — Interior  of  Little  Falls  Station  of  Washington  Water  Power  Company. 

the  travel  so  that  the  controller  drum  must  be  reversed  in 
order  that  the  motor  may  be  operated  again.  Energy  for 
operating  the  headgate  motors  may  be  taken  either  from 
the  exciters  or  from  the  storage  battery.  It  is  possible  to 
close  the  gates  in  45  seconds,  and  each  headgate  is  provided 
with  a  small  hand-operated  filler  gate  for  filling  the  pen- 
stock and  thereby  equalizing  the  pressure  on  both  sides  of 
the  gate  before  raising. 

THE  POWER  HOUSE. 

The  power  house  as  well  as  the  dam  rests  on  solid  rock. 
It  is  of  reinforced  concrete  and  fireproof  throughout  and 
is  L-shaped  in  plan.  The  generator  room  is  spanned  by  a 
50-ton  electrically  operated  Niles  crane,  having  an  auxiliary 
hoist  of  25  tons.  Its  travel  is  from  the  east  end  of  the 
station  to  the  switchboard  gallery,  and  the  latter  has  an 
extension  on  the  north  (forebay)  end,  to  and  from  which 
the  crane  may  handle  material.  The  crane  motor  is  sup- 
plied with  direct-current  energy  at  a  potential  of  250  volts. 

The  water  is  carried  from  the  forebay  to  the  turbines 
in  a  steel  penstock  75  ft.  long  and  tapering  from  16  ft.  of 
the  intake  to  14  ft.  10  in.  at  the  turbine  casing.  Just  out- 
side of  the  power  house  the  penstock  is  connected  to  a 
3-ft.  bleeder  pipe  through  a  24-in.  valve.  Because  of  the 
short   length   of  the  penstock  no  standpipe  was  necessary. 

THE  TURBINES. 

The  waterwheels  built  by  the  I.  P.  Morris  Company  de- 
velop a  maximum  of  11,000  hp  each,  under  a  head  of  73  ft. 
Each  turbine  consists  of  a  pair  of  bronze  runners  74  in. 
in  diameter  mounted  upon  a  horizontal  shaft  within  cast- 
iron  scroll  casings  and  discharging  centrally  into  a  com- 
mon draft  chest.     The  water  enters  the  runners  from  the 
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oa.siii|4s    thnniKli    movaMc     sti-cl    {^tiidc    vaiu-s    which    an-  of  l)rass.     I-iach  main  unit  is  providrd  with  a  liaud-opL-rated 

acniatnl  l)v  a  fjovi«rtU)r  lhri)Uj,'li  an  cxtrriial  .sliiltini;  riiij.;.  friction  hrakc. 

The  wheels  arc  so  arranged  that  all  moving,'  parts  may  ho  ki.kc  ruu:  (JKnkkators. 

externally    Inhricate<I.    and    aside    from    tlic    Ruidc    vanes,  J'he   j^enerators  built   by   the   (ieneral    I-Jectric   Company 

rinmers  anil  shaft  no  movable  jiarls  are  submerged.  an-  of  the  alternating-current,   revolving-field  type  wound 


The  governors  are  of  the  floating-lever,  oil-pressure  type,  for  three-phase,  60-cycle,  4000-volt  service  and  running  at 

operated  normally  by  a  belt  from  the  turbine  shaft,  though  a  speed  of  150  r.p.m.     The  generator  is  connected  to  the 

a  hand  mechanism  permits  it  to  be  controlled  by  the  wheel-  turbine  with  a  flange  coupling  forged  solid  upon  the  shaft, 

man  and  a  shunt-wound  motor  attachment  allows  adjust-  The  windings  are  connected  in  star  with  the  neutral  un- 


El.  1371.4' 


Fig.  7 — Longitudinal   Elevat 
Little    Falls    Station. 


ment   for  speed  to  be  made  by  the  switchboard  operator.  grounded.     The  non-inductive  load  regulation  of  the  gen- 

The  oil  pump  is  of  the  vertical  type,  connected  by  belt  to  erators  is  4  per  cent. 

the    turbine    shaft,    and    furnishes    oil    to    the    governor  The  exciters,  which  are  rated  at  120  kw  and  250  volts, 

mechanism  at  a  pressure  of  150  lb.     The  oil  systems  of  the  are  mounted  upon  the  ends  of  'the  main  generator  shafts, 

four  units  are  interconnected  and  all  fittings  and  piping  are  thus  greatly  simplifying  the   station  construction   as   com- 
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pared  with  the  usual  construction  where  a  separate  penstock 
and  watcrwheel  are  provided  for  running  the  exciter.  This 
form  of  construction  was  successfully  used  at  the  com- 
pany's plant  at  Post  Falls,  and  the  gain  in  space,  the  saving 
of  the  complications  of  additional   watcrwhecls  of  smaller 


connected  to  any  generator.  A  fifth  cell  is  constructed  for 
probable  future  requirements.  The  base  of  each  trans- 
former is  arranged  with  wheels  to  facilitate  moving  it  on 
a  track  into  the  generator  room  far  enough  to  permit  it  to 
he   handled   by   the    crane.      I'lach    transformer    is    rated    at 


Fig.    8— Switchboard     Galiery.     Little     Fails    Station. 

size,  and  the  increased  efficiency  of  the  drive,  have  proved 
so  satisfactory  that  the  plan  was  not  only  followed  in  the 
Little  Falls  station  but  will  be  in  the  Long  Lake  station. 
The  waterwheels  for  the  Little  Falls  installation  were 
purchased  on  a  bonus  and  penalty  basis  for  efficiency  per- 
formance, and  the  high  results,  together  with  the  excellent 
generator  and  exciter  efficiencies,  have  made  it  possible  to 
operate  this  plant  from  water  to  switchboard  at  a  joint 
station  efficiency  (at  the  high-tension  line  outlets)  of  83.5 
per  cent.  This  includes  all  losses  in  forebay,  gates,  pen- 
stock and  tailrace,  waterwheels,  generator-station  wiring, 
etc.,  and  shows  what  is  now  possible  to  obtain  without 
extravagant   expenditure,   for  the  unit   costs  of   this   plant 


Fig.   10 — Low-Tension    Bus  Compartment  and   Generator   Rheostats. 

5000  kw  at  90  per  cent  power- factor  and  is  wound  for  4000 
volts  delta  to  63.000  volts  star,  with  neutral  grounded. 
The  guarantee  for  regulation  on  non-inductive  load  is  i 
per  cent  and  at  90  per  cent  power  factor  3  per  cent.  The 
efficiency  at  full  load  is  98.4  per  cent. 

The  transformers  are  oil-immersed  and  water-cooled, 
the  water  being  taken  from  the  forebay  through  a  filter. 
Pipes  carry  the  water  from  each  of  the  transformer  coils 
through  three  hoppers  balanced  on  a  pivot  by  counter- 
weights and  so  arranged  as  to  open  the  circuit  of  a  pilot 
lamp  in  case  of  a  clogged  pipe,  when  the  water  will  not 
flow  fast  enough  to  overflow  the  hoppers.  A  thermostat 
within   the   transformer   opens   a   contact — in   case   of    too 


Paturo  Stitioa 
Towel  Lid?  Taps 


\^--ft-\j---W\  !ftr--iiif---tf( 


Uui  Cootjiiiig^  .So*.  Y 


I   1 


UU3».       S3.S      "iir  S«.Ui«    I 


.  4.000  VoltSoutli  Bui 


A  il'J.<>00  Volt  U 

'*'T~i*T*^ 


71 


UMf.  nf.Mf 


'=H=f=' 


UUcJiw/t  Color  ,v  Nod l.Uu.      /,         li-Hl 

U,io„S.,.l„   i-,  ''■•'■^-  B..,i  A4U      „.,^ 

,        *»<  l"f,"«°'\/,„=.,T,.,... 


7 


}f^ 


-18^ 


iolu,  V.  .•  Sn  N'o.J 


l»tt<t  Ua>3M.>v>.1 


r~] 


U 


Bulur  Uiu  S«o..So.2     j  s„  ji,),  Etclui' Uu^     Bidur  Uiu  !l«i.N«.l/ 

I  U>iii  Uiu'    yi,|j  3,     a«o.N>.l  Ir  il«.N«il 


Fig.  9 — Diagram   of  Circuits,    Little   Falls  Station. 

are  moderate  and  compare  well  with  tliuse  of  other  i)]ants.       high  temperature — which  is  in  series  with  the  above  alarm 

circuit.      Normally    the    pilot    lamp    within    view    of    the 
TRANSFORMERS.  operator  is  lighted  and  an  auxiliary  bell  will  give  an  alarm 

There  are  four  transformers,  each  installed  in  a  separate      in  case  there  is  too  little  water  flowing  in  the  cooling  coils 
fireproof  cell  on  the  first  floor,  and  any  transformer  may  be      or  too  high  a  temperature  within  the  transformer. 
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swin  mini;  Ai'i'AKAru.s. 

riic  ()(.), out)- volt  ami  40UU-V0I1  oil  switciics  arc  of  the 
motor  opcratcil,  rciuutc  control  type.  y\ll  of  tlic  control 
wiring  is  run  in  condnit  thoroughly  grouiuKd,  and  the 
operator  is  not  called  upon  to  hamlle  any  switches  having 
on  tliein  a  potential  of  more  than  250  volts.  A  feature  of 
the  layout  worthy  of  comment  is  the  space  allowed  below 
the  switchboard   gallery  by  means  of  a  hanging  floor   for 


Fig.    11 — 60,000-Volt    Buses    and    Disconnecting    Switches. 

these  control  and  instrument  wires.  All  of  the  wires  are 
in  separate  iron  conduits  and  in  no  case  are  the  conduits 
cemented  into  floors,  so  that  all  of  the  circuits  are  easily 
accessible  for  changes  and  repairs. 

Another  feature  worthy  of  attention  is  the  arrangements 
of  buses  and  switches  within  easy  reach  of  the  switchboard 
operator.  The  switchboards  are  arranged  around  the  sides 
of  an  imaginary  16-ft.  square,  at  the  center  of  which  is  the 
operator's  station.  From  this  position  he  is  able  to  read 
every  switchboard  instrument  and  within  half  a  dozen  steps 
to  control  absolutely  any  electrical  circuit  in  the  station. 
The  telephone  connecting  by  duplicate  lines  all  parts  of  the 
company's  transmission  system  is  located  in  an  insulated 
booth  10  ft.  from  the  benchboard.  Thus  an  operator  in 
assuming  the  duties  of  his  shift  may  see  at  a  glance  the 
actual  condition  of  the  switches  without  any  unnecessary 
travel.  All  of  the  low-tension  and  half  of  the  high-tension 
switches  are  within  the  range  of  his  vision  from  the  switch- 
board. Moreover,  if  any  trouble  should  develop  within  the 
control  circuits  it  can  be  speedily  found  and  rectified.  In 
emergencies  the  operator  can  also  control  from  his  station 
in  the  switchboard  gallery  the  motor-operated  headgates, 
thus  shutting  down  any  unit  by  this  method. 

One  end  of  the  switchboard  gallery  contains  a  double 
4000-volt  bus  structure  with  a  passage  through  its  center 
and  over  it  the  oil  switches.  This  structure  contains  the 
instrument  transformers  and  the  4000-volt  disconnecting 
switches.  The  high-tension  series  transformers  are  located 
between  the  high-tension  line  oil  switches  in  the  line  up- 
take. The  high-tension  switches  are  on  the  upper  level  to 
the  rear  of  and  above  the  low-tension  switches.  For  the 
60,000-volt  bus  work  seamless  copper  tubing  is  used  and 
supported  on  Ohio  Brass  Company's  four-shell,  pin-type 
insulators.  The  disconnection  switches  are  of  300-amp 
capacity  and  are  mounted  on  post-type  insulators.  The 
high-tension  buses  are  housed  in  a  separate  bus  room,  the 
buses  being  arranged  along  either  side  on  14-in.  porcelain 
insulators  and  separated  48  in.  from  each  other.  The  entire 
control  connections  are  shown  diagrammatically  in  Fig.  9. 
From  an  operating  viewpoint  the  control  layout  has  much 
to  commend  it.  Aluminum  lightning  arresters  are  em- 
ployed on  the  high-tension  lines  and  are  housed  in  separate 


enMii).irinKnt.s  un  ilie  roof  of  the  station.  These  compart- 
ments arc  provided  with  means  for  receiving  suliicient  heat 
from  below  to  kerp  the  electrolyte  from  freezing  in  winter, 
riic  station  at  J.ittle  halls  is  at  once  pleasing  in  design 
and  finish  and  compact  as  regards  equipment  and  ease  (jf 
operation.  The  floors  are  of  while  tile,  the  walls  have 
a  buff  color  finish,  and  the  machinery,  ironwork  and 
wainscot  are  painted  olive  green.  I'>erything  about  the 
station  has  a  spick  and  span  look,  contributing  very 
materially  to  the  self-respect  and  efliciency  of  the  operating 
torce.  Designed  by  the  same  engineers  to  whom  was  in- 
trusted the  work  at  Post  Falls,  the  station  follows  along 
the  lines  which  experience  at  the  latter  plant  has  shown 
to  be  conducive  to  reliability  and  excellent  results. 

TIE  LINE. 

Duplicate  three-phase  lines  carried  on  steel  towers 
llirough  a  loo-ft.  right-of-way  convey  the  energy  from 
Little  I'^alls  to  the  main  distributing  and  switching  station 
at  Twenty-ninth  Avenue,  Spokane.  The  line  is  composed 
of  aluminum  nineteen-wire  cable  of  270,000-circ.  mil  area. 
Insulation  is  afforded  by  four  units  of  suspension-type  in- 
sulators in  series,  each  unit  being  guaranteed  to  withstand 
a  wet  break-down  test  of  59,000  volts,  or  the  assembled  in- 
sulator one  of  178,000  volts. 

Although  the  illustration  (Fig.  12)  shows  the  tower  lines 
arranged  vertically,  one  circuit  on  each  side  of  the  tower, 
it  has  been  found  expedient  to  lengthen  the  middle  cross- 
arm  9  ft.  so  as  to  bring  the  center  line  out  4.5  ft.  beyond  the 
other  two  on  each  side  of  the  tower.  There  is  a  separation 
of  7  ft.  between  cross-arms.  The  towers  are  spaced  650  ft. 
apart  and  are  built  of  angle  iron  bolted  together  in  the 
field.  All  steel  material  entering  into  the  construction  of 
the  tower  is  heavily  galvanized.  The  cross-section  of  the 
tower  is  a   square  throughout  its  whole   length   except  at 


Fig.    12 — Steel   Towers   of    Little   Falls   Transmission    Line. 

the  top,  which   forms  a  ridge,  on   the   peak  of   which   are 
carried  two  ground  wires  of  9^-in.  steel  cable. 

The  towers  are  of  a  height  to  bring  the  lowest  wire  of 
the  circuit  50  ft.  above  ground.  Patrolmen  go  over  the 
line  twice  a  week,  and  at  least  two  grounding  hooks  are 
carried,  the  wires  being  short-circuited  and  grounded  at 
points  where  a  patrolman  is  at  work.  An  arcing  rod  is  also 
used  to  avoid  the  possibility  of  an  arc  jumping  from   the 
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cable  to  the  tower  and  thus  burning  off  the  cable,  aluminum 
melting  at  1200  deg.  l-alir.  and  wrought  iron  at  2800  deg. 
Fahr. 

LONG  LAKE  DEVELOPMENT. 

When  the  first  unit  of  the  Little  Falls  plant  had  been  put 
into  operation,  and  in  fact  a  year  before  the  Little  l'"alls 
plant  was  finally  completed,  it  became  evident  that  addi- 
tional generating  capacity  would  soon  be  required  and 
work  was  commenced  upon  a  much  larger  power  develop- 
ment at  Long  Lake. 

At  this  point  the  Spokane  River  passes  through  a  box 
canyon,  the  walls  of  which  rise  about  400  ft.  above  the 
river.  By  the  construction  there  of  a  dam,  approximately 
200  ft.  in  total  height,  a  fall  of  170  ft.  will  be  created  and 
a  storage  lake  23  miles  in  length  and  averaging  three- 
eighths  of  a  mile  in  width  will  be  formed.  Considering  only 
15  ft.  of  storage,  the  water  thus  held  for  reserve  will 
amount  to  2,695,000,000  cu.  ft.,  all  of  which  will  be  avail- 
able not  only  for  the  Long  Lake  plant  but  also  for  the  one 
at  Little  Falls. 

The  dam  to  be  constructed  at  this  point  will  be  unique  in 
at  least  two  important  particulars.  Owing  to  the  topog- 
raphy it  has  not  been  considered  feasible  to  provide  a 
spillway  for  flood  waters  except  over  the  dam  itself.  This 
means  that  the  dam  will  not  only  be  higher  than  any  other 
spillway  dam  now  in  existence,  but  it  will  at  times  of  flood 
carry  about  19  ft.  of  water  over  its  crest.  It  has  been 
determined  to  hold  the  low-water  level  of  the  lake  at  the 
same  level  as  at  high  water.  This  will  be  accomplished  by 
the  use  of  three  roller  dams  of  German  type,  mounted  upon 
the  crest  of  the  spillway.  Each  roller  will  be  65  ft.  long 
and  19  ft.  deep  and  will  be  operated  by  suitable  power 
mechanism. 

At  the  date  of  this  writing  the  water  of  the  river  has 
been  diverted  from  the  old  riverbed  by  a  short  tunnel;  the 
excavation  for  the  dam  is  well  advanced,  and  it  is  expected 
that  the  placing  of  concrete  will  commence  in  the  coming 
summer.  The  site  of  the  power  station  is  partly  excavated 
and  a  large  cofferdam  to  enable  the  completion  of  the 
wheel-pits  and  tailrace  is  now  being  pumped  out. 

The  plant  will  consist  of  an  ultimate  installation  of  four 
13,900-kva  t^enerator^  havinfj  a  cnntiniion'=  overload  capacity 


Fig.  13 — Long  Lake  Development  on  Spokane  River.     Power- House 
Site  Within  Cofferdam   on   Right. 

of  25  per  cent.  Each  generator  will  be  connected  to  an 
L  P.  Morris  waterwheel  rated  at  22,500  hp,  the  largest 
waterwheels  ever  built. 

CONSTRUCTION    CAMP. 

The  construction  of  this  plant  has  required  the  building 
of  a  railroad  22  miles  in  length  from  the  nearest  railroad 
point,  and  all  material,  machinery  and  supplies,  estimated 


at  100,000  tons,  are  thus  delivered  directly  upon  the  work 
and  in  the  power  station.  The  entire  work  is  covered  by 
three  Lidgerwood  cableways  of  13  tons  capacity  each,  which 
are  used  for  excavating  and  delivering  materials  and 
machinery  to  the  various  parts  of  the  job.  A  large  part  of 
the  excavation  is  done  by  steam  shovels,  which  deliver 
their  output  to  ballast  cars  operated  to  the  dump  by  steam 
locomotives.      The   concreting   plant    is   entirely   a   gravity 


Fig.   14 — Long   Lake  Development  of  Washington  Water  Power  Co. 

system,  Haines  mixers  and  a  gravity  spouting  method  of 
delivering  the  concrete  to  the  forms  being  used.  Large 
stones  will  be  embedded  in  the  work,  thus  forming  a 
Cyclopean  masonry  construction,  which  has  been  success- 
fully used  by  the  company  in  its  other  stations.  Energy 
lor  construction  purposes  is  obtained  from  the  Little  Falls 
plant,  and  nearly  all  operations  are  conducted  by  com- 
pressed air  derived  from  two  motor-driven  compressor 
plants  rated  at  500  hp  each. 

The  number  of  men  employed  in  this  work  is  about  500. 
These  men  with  their  families  make  a  village  of  nearly 
800,  for  whom  the  company  has  built  quarters  provided 
with  suitable  sanitation,  a  pure  water  supply  and  electricity 
for  lighting.  A  large  commissary,  general  store  and  post 
office  and  a  mess  hall  for  unmarried  men  have  been  provided. 
No  liquors  are  permitted  on  the  property,  and  the  company 
has  constructed  a  commodious  club  building,  consisting  of 
reading  rooms,  baths  and  gymnasium.  A  suitable  hospital 
with  surgeon  and  nurse  always  in  attendance  has  also  been 
provided. 

The  company  carries  on  all  its  own  engineering  and 
practically  all  its  construction  work,  maintaining  an  organ- 
ization for  that  purpose.  It  should  be  pointed  out  that 
every  responsible  man  connected  with  the  Washington 
Water  Power  Company  from  the  president  down  is  a 
trained  and  experienced  engineer.  No  contracts  are  let  for 
commissary,  mess  hall,  etc.,  as  it  is  felt  that  these  parts  of 
its  establishment  are  of  too  great  importance  to  the  well- 
being  and  satisfaction  of  its  employees  to  let  out  of  the  com- 
pany's hands.  The  company  store  is  maintained  for  the 
convenience  of  the  employees,  and  goods  of  excellent  quality 
are  sold  at  moderate  prices.  The  men  are  not  required  to 
deal  there,  however,  so  that  this  feature  is  viewed  only  as 
a  benefit  and  thus  the  irritation  which  inevitably  follows 
a  different  policy  is  avoided. 

No  attempt  will  be  made  at  this  time  to  describe  this 
plant  in  detail,  but  later  on  when  the  work  is  further 
advanced  and  the  plans  are  more  crystallized  it  is  expected 
that  many  of  the  really  interesting  features  will  be  more 
fully  set  forth.  In  a  subsequent  article  the  \\'ashington 
Water  Power  Company's  steam-turbine  station  in  Spokane, 
the  Post  Street  and  Twenty-ninth  Avenue  substations,  the 
system  control  and  the  transmission  system  will  be  taken  up 
and  their  chief  features  recounted. 
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OPERATION  OF  PLUNGER    ELECTROMAGNETS. 

UV    (     IIAKI  hS    K.     I'nDI  Kll  III  . 

A^  ( OUDINli  to  I  li-rk -Maxufll's  law,  wlu-ii  iIrtc  is  an 
ilfctnc  curii'iit  tliroiij^h  a  loiij^  ooil  with  an  iron  ciirc. 
and  wlu'ii  till'  coil  and  con-  arc  divided  at  tlic  ccnti-r 
and  tlirir  lialvi-s  arc  in  pcrt'cot  ina,t;miic  contact,  as  in  Im^-  ', 
ilu'  pull  /'.  in  dviu-s  per  s(|narc  ccntmictcr,  is 
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iioiiallv  stalc<l  is  llic  pull  IkIwccii  the  Iwcj  ircjii  half- 

o  7t  .5 


cores,  2 


(s.y) 


the   total   pull   hctwccn   the   half  Coils   and 


<tf  a' 


(1  ) 


wlicrein  />  is  the  inat;iictic  iiuhiction  in  the  iron  core.      Ihc 
core  is  assumed  to  fit  the  coil  siiuj;ly. 
Now, 

wherein  /  is  the  intensity  of  magnetization  in  the  iron,  and 

Fig.     1 — Theoretical     Electromagnet. 

H  is  tlie  magnetizing  force  due  to  the  current  through  the 
turns  in  the  coil. 
Since 

4  -/  =-7r- 


and 


0a 


(3) 


(4) 


wherein  <t>  i  may  be  considered  as  the  induced  flux,  <P  a  the 


Fig.    2     Test     Electromagnet. 

inducing  flux  and  5  is  the  cross-sectional  area  of  the  core, 
in  square  centimeters  (2),  may  be  written 

5=*''+^^  (5) 


the   corresponding   half  cores,   and  .,    the   jxill    between 

ihe  two  half-coils. 

It  will  be  noted  that  the  middle  eoniiioncnl  of  (7)   is  made 

'/'  I  'I'  1 
uj)  of  two  pulls,  each  being  cfjual  to  In  the  common 

X  7:  .S' 

type  of  [)limger  electromagnet,  as  in  b'ig.  2,  one  of  the  half- 
cores  is  immovable  and  therefore  only  one  of  these  pulls  is 
available,     burthcrmorc,  the  coil  is  not  divided  and  is  fixed 

in    position,    so    that    the    pull    e(jual    to  ,^    is    also    un- 

H  %  b 

available. 

Hence,    in   the   common   type   of   plunger   electromagnet, 

when  the  length  of  the  air-gap  is  zero,  the  total  pull  re- 

(juired  to  move   the  plunger  away   from  the  stop  may   be 

expressed  as 

^=         T^V'        •  •  (^^ 

'Pi'     .  ^^^ 

IS  the  pull  between  the  movable  plunger  and  the  fixed 
0  7U  o 

0  ?  0  a 
Stop.  „    is  the  pull  between  the  magnetizing  force,  due 

H  %  S' 

t(<  the  ampere-turns  in  the  coil,  and  the  magnetic  induction 
in  the  plunger. 

The  latter  pull  exists  regardless  of  the  presence  of  the 
fixed  core  or  stop,  the  return  circuit  for  the  flux  in  the 
single  iron  plunger  being  partly  through  the  air-core  of  the 
coil,  but  mostly  through  the  walls  of  the  coil  and  the  sur- 
rounding atmosphere  and  back  to  the  other  end  of  the 
plunger.  Figs.  3  and  4  show  the  leakage  paths  above  men- 
tioned. The  coil  and  plunger  are  the  same  as  in  Fig.  2,  but 
without  the  stop  and  iron  return  circuit.  The  pull  in  case 
of  both  Fig.  3  and  Fig.  4  was  found  to  be  approximately 
3.6  kg  (about  8  lb.)  with  10,000  ampere-turns  in  the  wind- 
ing, being  slightly  greater  for  the  position  of  the  plunger 
shown  in  Fig.  4  than  for  that  in  Fig.  3. 

Tests  of  the  coil  and  plunger  only  have  shown  that  for 
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Fig.     3 — Leakage     Paths     Near        Fig.     A — Leakage     Paths     Near 
Beginning   of  Stroke.  End   of  Stroke. 


Then  ( i )  becomes 
P  = 
Expanding  (6), 


p=         -^- 2 


I      /'t>  i  -\-  <t>  xV 

)^\      s      ) 

((p  i<P  a\  0  a' 

8u5=  J  +  8^ 


(6) 


(7) 


The  pull  is  thus  resolved  into  three  components.     Conven- 


Fig.  5 — Pull  Characteristics  of  the  Electromagnet  Which   Is  Shown 
in     Fig.    2. 

high  densities  in  the  plunger  the  presence  of  an  iron  frame 
does  not  greatly  affect  the  pull  excepting  at  the  beginning 
of  the  stroke.  The  slightly  increased  pull  is  attributed  to 
the  fact  that  the  plunger  becomes  saturated  sooner  owing 
to  the  better  return  circuit,  but  the  fact  remains  that  much 
of  the  flux  passes  through  the  atmosphere  even  when  a 
magnetic  return  circuit  is  used. 

For  the  purpose  of  this  article,  a  set  of  tests  described  in 
this  paper  on  May  20,  1905,  will  here  be  referred  to.     The 
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data  were  obtained  with  a  coil  30.5  cm  long,  of  2.76  cm 
radius,  and  provided  with  an  insulated  No.  24  wall  brass 
tube  of  such  diameter  that  an  iron  plunger  of  6.45  sq.  cm 
cross-sectional  area  could  move  freely  within  it.  Tests 
were  first  made  with  the  coil  and  plunger  only ;  next  with 
a  massive  iron  frame  around  the  coil  and  finally  with  stops 
of  various  length.  The  core  was,  purposely,  highly  satu- 
rated  in   each   case,    10,000   ampere-turns   being  constantly 
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the  reluctance  of  the  working  air-gap,  and  /?<  the  reluctance 
of  the  magnetic  circuit  exclusive  of  the  working  air-gap. 
Then 


•^0  = 


Ra 


(10) 


wherein  <t>g  is  the  flux  in  the  working  air-gap  and  is  equiva- 
lent to  ^i  in  equation   (3). 
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Fig.  6  — Force,   Theoretical   Flux  and 
Energy    Curves   for    Air-Gap. 


Fig.     7 — Calculated     Air-Gap     Char- 
acteristics of  Test  Electromagnet. 
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maintained  in  the  coil.  The  general  proportions  used  are 
indicated  in  Fig.  2. 

The  characteristics  shown  in  Fig.  5  are  from  a  test  with 
the  iron  stop  inserted  7.6  cm  into  the  coil.  Ps  is  the  pull 
between  the  magnetizing  force,  due  to  the  ampere-turns  in 
the  coil,  and  the  magnetic  induction  in  the  plunger,  and  Pt 
is  the  total  pull.  The  difference  between  these  two  pulls  is 
the  pull  Pg,  which  is  due  to  the  flux  <t>g,  in  the  air-gap, 
between  the  faces  of  the  plunger  and  the  stop. 

The  pull  Pg  can  approximate  Pt  only  when  the  pull  Pg 
has  a  very  low  value,  as  is  true  in  electromagnets  with  ex- 
ceedingly short  air-gaps  and  with  cores  or  plungers  of  great 
cross-section.  Theoretically,  this  pull  must  always  exist, 
however  small  its  value  be,  it  being  more  marked  in  electro- 
magnets with  long  air-gaps,  for  the  same  total  pull,  than  in 
electromagnets  with  short  air-gaps.  Thus,  for  a  given  elec- 
tromagnet and  a  constant  pull,  Pt  might  approximate  Pg 
for  a  zero  air-gap,  while  Pt  =  Ps,  very  nearly,  for  very 
long  air-gaps. 

The  points  marked  on  the  curve  Pt,  in  Fig.  5,  are  from 
the  actual  test  data  for  the  total  pull.  The  rest  of  the  curve 
was  calculated  in  a  maimer  wliich  will  be  explained.  The 
curve  Pg  is  from  the  actual  test  of  the  coil  and  plunger. 

In  what  follows  the  reluctance  Rg  of  the  working  air-gap 
is  considered  as  varying  directly  with  the  distance  between 
the  plunger  and  the  stop ;  hence  no  allowance  has  been  made 
for  fringing.  Since  magnetic  leakage  from  the  plunger  to 
the  frame  tends  to  increase  the  pull  Pg,  which  is  definitely 
known,  the  leakage  factor  has  been  neglected  also.  It  was 
found  by  experiment,  for  this  particular  solenoid,  that  the 
pull  varied  directly  with  the  ampere-turns  for  excitations 
over  6000  ampere-turns,  which  shows  that  the  plunger  was 
thoroughly  saturated  at  10,000  ampere-turns.  The  natural 
conclusion  is  that,  aside  from  leakage,  the  reluctance  of  the 
magnetic  circuit,  external  to  that  of  the  working  air-gap,  is 
constant  for  the  range  of  air-gaps  under  discussion. 

A  trial  calculation  from  the  actual  test  data  indicated  a 
nearly-constant  reluctance,  external  to  the  working  air-gap. 
of  0.17  oersteds.  Taking  this  as  a  basis,  the  curve  Pi.  which 
agrees  closely  with  the  test  data,  was  calculated  in  the 
following  manner: 

^■'  =  Rg  +  R,'  (9) 

wherein  F,,  is  the  mmf  for  the  working  air-gap.  Ft  the  total 
mmf   (12,570  gilberts)    for  the  entire  magnetic  circuit,  Rg 


The  pull  due  to  the  flux  in  the  air-gap  is 


Since 


P   —    ^ 
R  '^ 


(II) 


(12) 


wherein    ^  g  is  the  length  of  the  working  air-gap,  in  centi- 
meters, it  follows  that 


Pa  =  -;^ 


(13) 


whence 

Fg=      igVS:ziPt-Ps).  (14) 

It  should  be  noted  that  all  pulls  referred  to  in  the  text  are 
expressed  in  dynes  per  sq.  cm,  while  those  in  Fig.  5  are  in 
kilograms. 

It  has  been  theoretically  proved  that  the  maximum 
amount  of  work  may  be  obtained  from  a  plunger  electro- 
magnet wdien  the  reluctance  of  the  working  air-gap  is  equal 
to  that  of  the  rest  of  the  magnetic  circuit.*  This  is  similar 
to  the  rule  for  the  maximum  wattage  which  may  be  obtained 
in  an  electrical  apparatus  connected  in  series  with  a  line: 
"Make  the  internal  and  external  resistances  equal."  The 
general  principle  is  shown  in  a  simple  form  in  Fig.  6, 
wherein  /?,•  is  assumed  to  be  constant.  It  will  be  noted  that 
the  product  of  mmf  and  flux  reaches  its  maximum  when 
Rg  =  Ri.  Fg<t>g  is,  in  a  way,  analogous  to  the  emf  multi- 
plied by  the  current  strength. 

The  point  marked  ^   =  I,  on  the  curve  Pg  in  Fig.  5,  is 
Ri 

where  the  reluctance  of  the  air-gap  is  0.17  oersteds,  which 

is  the  same  as  the  calculated  reluctance  for  the  rest  of  the 

magnetic  circuit. 

It  is  to  be  noted  that  the  calculated  values  for  Fg<t>g  in 
Fig.  7,  which  shows  the  calculated  air-gap  characteristics, 
become  at  a  maximum  when  the  air-gap  is  i.i  cm  long, 
which  is  the  point  where  Rg  =  Ri. 

The  centimeter-kilograms  of  work,  for  varying  lengths 
of  air-gap,  obtained  with  the  test  electromagnet,  are  clearly 
shown  in  Fig.  8.  Wt  is  the  pall  X  distance  which  was 
actually  obtained  with  the  complete  plunger  electromagnet, 
while  IVs  is  the  actual  work  (pull  X  distance)  obtained 
with  the  coil  and  plunger  only ;  that  is,  without  any  iron 
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Fig.  9  —  Leakage  Paths  of 
PUmger  Electromagnet  with  Air 
Return  Circuit. 


Slop.  The  curve  inarkrd  U\,  icpicscnts  llic  dilUrcncc  be- 
tween curves  !/'<  and  ll'„.  It  is  to  be  observed  that  the 
Mia.xinuun  work  (pull  X  distance)  in  the  air-gap  only  will 
be  t)btaineil  with  an  air-gap  i.i  cm  long,  or  when  Hg  -■  Ri. 

The  characteristics  shown  in  Fig.  8  prove  conclusively 
liiat  the  ■'solenoiil  elTect"  nnist  always  be  taken  into  con- 
sideration in  the  design  of  plunger  electromagnets,  and  that 
the  air-gap  characteristics 
are  only  of  secondary  im- 
portance where  a  long 
travel  of  plunger  is  desired. 
Designers  should  bear  in 
mind  the  fact  that  the  "law 
of  inverse  squares"  can- 
not be  directly  applied  to 
plunger  electromagnets, 
even  in  the  air-gaj),  since 
the  minf  constantly  de- 
creases as  the  length  of  the 
air-gap    decreases. 

Fig.  9  shows  that  the  pull 
Fa  in  plunger  electromag- 
nets can  be  attributed  to 
joint  reluctance.  When  the 
air-gap  is  long  the  flux 
leaks  back  through  t  h  e 
walls  of  the  winding  and 
through  the  frame  or  atmosphere  to  the  other  end  of 
the  plunger.  A  similar  effect  takes  place  for  the  stop.  This 
leakage  causes  the  plungers  to  be  much  more  strongly 
saturated  than  would  be  the  case  if  all  the  fiux  went  through 
the  air-gap;  hence,  there  is  a  strong  pull  on  account  of  the 
solenoid  effect. 

Further  conclusions  are  that  for  plunger  electromagnets 
of  the  type  discussed  the  pull  is  not  appreciably  affected, 
excepting  for  short  air-gaps,  by  the  presence  of  an  iron 
frame.  When  low  fiux  densities  and  short  air-gaps  are 
employed  the  dimensions  of  the  iron  frame  become  im- 
portant. Clerk-Maxwell's  law,  as  usually  stated,  does  not 
apply  to  common  types  of  electromagnets. 

A  plunger  electromagnet  with  two  movable  plungers, 
arranged  end  to  end,  and  linked  together  so  that  they  will 
pull  together,  will  exert  a  greater  pull  than  will  one  with 
a  fixed  stop,  since  the  pull  due  to  the  solenoid  effect  on  the 
stop  may  also  be  taken  advantage  of.  Such  an  electro- 
magnet is  now  in  use  on  standard  apparatus. 

The  pull  due  to  a  solenoid  and  plunger  may  be  calculated 
from  observed  data,  and  the  value  of  the  magnetizing  force, 
at  different  points  along  the  axis  of  the  coil,  may  be 
accurately  determined ;  but  a  careful  study  of  the  reluctance 
of  the  leakage  paths  from  the  end  of  the  plunger  through 
the  walls  of  the  coil  and  back  to  the  protruding  plunger 
or  the  iron  frame  must  be  made  before  the  design  of  the 
plunger  electromagnet  becomes  a  matter  of  exact  cal- 
culation. 


LARGEST  SINGLE  STORAGE-BATTERY  INSTALLA- 
TION IN  THE  WORLD. 


The  Consolidated  Gas,  Electric  Light  &  Power  Company, 
of  Baltimore,  Md.,  possesses  what  is  held  to  be  the  largest 
single  storage-battery  installation  in  the  world,  the  next 
largest  battery  in  size  being  owned  by  the  New  York  Edison 
Company.  As  is  quite  well  known,  the  Consolidated  Gas, 
Electric  Light  &  Power  Company  has  a  large  steam  station 
at  Westport,  just  on  the  outskirts  of  Baltimore.  It  also  is 
the  largest  user  of  the  transmitted  energy  generated  by  the 
Pennsylvania  Water  &  Power  Company  at  Holtwood  on  the 
Susquehanna  River,  better  known  as  the  McCall's  Ferry 
development.  Ordinarily  the  greater  part  of  the  load  in 
Baltimore  is  carried  by  the  hydroelectric  station  at  Holt- 
wood,  Pa.,  a  40-mile  transmission  line  connecting  the  termi- 


nal .station  at  1  ligiilandlown,  Md.,  with  tiie  generating  sta- 
tion. In  order  to  safeguard  its  customers  against  inter- 
rupted sujjply  in  case  of  mishap  to  the  hydroelectric  station 
at  Holtwood,  to  the  transmission  line,  or  to  the  steam  sta- 
tion at  \\'est|)ort,  it  was  decided  to  install  this  battery. 

The  battery  house  adjoins  the  substation  oi  the  company 
on  McClellan  Street  between  Baltimore  and  hayette  Streets, 
Baltimore.  The  station  was  especially  designed  and  con- 
structed for  the  battery  and  its  equipment,  and  provision 
has  been  made  for  an  additional  story  to  accommodate 
another  battery  of  similar  size  if  necessary.  The  specifi- 
cations for  storage-battery  stations  as  enacted  by  the  Asso- 
ciation of  Edison  Illuminating  Companies  were  followed  in 
the  design  so  that  the  layout  accords  with  standard  practice. 

The  battery  comprises  152  cells,  each  of  which  contains 
133  plates,  and  was  installed  by  the  Electric  Storage  Bat- 
tery Company,  of  Philadelphia.  The  next  largest  battery 
contains  150  cells,  each  equipped  with  131  plates.  The  cells 
are  arranged  in  four  rows  and  arc  covered  with  heavy 
glass  plates.  The  total  weight  of  the  equipment  is  616.5 
tons,  distributed  as  shown  in  the  table. 

GENERAL    DATA    ON    BALTIMORE    STORAGE    BATTERY. 


Articles. 

Weight 
in  Tons. 

Articles.                i 

Weight 
in  Tons. 

Tanks       

72 

18 
303 

13.5 
138 

Porcelain  insulators 

9 

16 

Electrodes 

igs 

End-cell  switches 

6 

21 

Acid 

Miscellaneous  equipment. 

20 

The  battery  is  kept  connected  to  the  busbars  supplying 
the  direct-current  service  and  in  the  event  of  any  interrup- 
tion will  immediately  assume  the  load  without  any  inter- 
ruption to  the  service.  It  will  deliver  44,000  amp  at  250 
volts  for  six  minutes  or  11,000  amp  for  one  hour.  The  ca- 
pacity at  the  six-minute  rate  is  11,000  kw.  The  battery 
will  thus  be  able  to  carry  the  entire  direct-current  load  on 
the  system  for  a  period  varying  from  ten  minutes  to  sev- 
eral hours,  depending  on  the  magnitude  of  the  load  at  the 
time  of  discharge. 


storage- Battery     Installation    of    the    Consolidated    Gas,    Electric 
Light    &    Power    Company,    Baltimore,    Md. 

The  McClellan  Street  substation  receives  energy  from 
the  Westport  station  and  from  the  Highlandtown  terminal 
station  at  a  tension  of  13,000  volts,  25  cycles.  The  tension 
is  stepped  down  and  the  energy  converted  into  direct-cur- 
rent energy  by  rotary  converters  and  distributed  under- 
ground at  a  tension  of  250-125  volts  in  the  business  section. 
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WOOD-MILL  MOTOR  DRIVE  REPAID  ITS  COST  IN 
NINE  MONTHS. 


AUTOMATIC 


ALL-NIGHT    SERVICE    AT    EXETER, 
NEBRASKA. 


The  Commercial  Mill  &  Building  Company,  of  Salt  Lake 
City,  Utah,  which  does  a  general  contracting  and  mill  busi- 
ness, formerly  operated  its  wood  shop  by  steam  power. 
The  company's  books  showed  the  cost  of  running  the  plant 
to  be  $1,376  for  one  year,  the  last  in  which  the  isolated- 
plant  equipment  was  operated.  In  February,  191 1,  a 
motor-service  solicitor  from  the  Utah  Light  &  Railway 
Company  succeeded  in  interesting  the  mill  owners  in  a  pro- 
posal to  electrify,  pointing  out  the  saving  to  be  effected. 
Alternating-current  motors  using  36  hp  were  installed  at 
a  cost  of  about  $750.  According  to  Mr.  William  Selley, 
manager  of  the  company,  the  cost  of  operating  these  mo- 
tors one  year,  including  oil,  etc.,  was  only  $434.55,  showing 
nearly  $1,000  saving  over  the  cost  of  steam  drive  and  rep- 
resenting a  gratifying  economy  over  even  the  conservative 
figures  quoted  by  the  solicitor.  At  this  rate  the  motors 
paid  for  themselves,  regardless  of  steam-plant  salvage,  in 
about  nine  months. 


Exeter,  Neb.,  a  town  of  i,oou  population,  has  twenty- 
four-hour  electrical  service.  During  daylight  hours  a  35- 
hp  Hornsby-Ackroyd  oil  engine  furnishes  the  iio-volt 
direct-current  supply.  At  dusk  a  35-kw  Curtis  steam- 
turbine  set  is  started  up  in  addition,  and  carries  the  peak 
load  and  evening  demand  until  midnight.  At  this  hour  the 
attendant  shuts  down  these  units  and  starts  a  lo-hp  gaso- 
line engine  set,  leaving  this  engine  to  run  unattended  until 
morning.  The  employee  lives  only  two  blocks  from  the 
plant,  and  in  his  home  is  a  no-voltage  alarm  relay  which 
operates  to  waken  him  if  the  engine  should  fail  or  stop. 
The  town  fire  alarm  is  given  by  the  power  plant  whistle. 
For  night  alarms  this  whistle  is  connected  to  the  tele- 
phone circuit  so  that  the  exchange  operator  can  control  the 
warning.  Mr.  C.  C.  Smith  is  owner  and  manager  of  the 
Exeter  Electric  Light  &  Power  Company. 


LADIES'  RECEPTION  ROOM  IN  CENTRAL- 
STATION  OFFICE. 


A  MECHANICAL  COMPUTER  FOR  ELECTRIC 
ENERGY  RATES. 


A  section  of  the  business  office  of  the  central-station 
company  at  Fort  Wayne,  Ind.,  has  been  divided  off  and 
furnished  attractively  as  a  ladies'  reception  room,  an  invi- 
tation being  extended  to  women  residents  to  make  free 
use  of  the  apartment   as  a  meeting  place,   rest-room,   etc. 


By  W.  H.  Edmondson. 
With  the  increasing  complication  in  central-station  rate 
schedules  for  the  sale  of  electrical  energy  especially  for 
motor  service,  the  solving  of  even  a  small  number  of  con- 
crete problems  becomes  a  tedious  process  and  one  requiring 
careful  and  accurate  figuring.  In  making  estimates  in  the 
course  of  a  selling  argument  where  the  demand  and  hours 
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Fig.    1 — Slide-Rule    for    Calculating    Central-Station    Rates. 


A  handsome  indirect  lighting  fixture  and  a  luminous  radi- 
ator make  up  the  simple  electrical  equipment  of  the  room, 
while  a  writing  desk  and  stationery,  armchairs  and  toilet 
are  among  the  conveniences  offered  to  women  patrons.  In 
tendering  the  use  of  the  room  to  the  women  of  Fort 
Wayne    Mr.    J.    B.    Weidgenant,    superintendent    of    sales. 


of  usage  may  have  to  be  revised  several  times  during  an 
interview  it  is  possible  to  make  embarrassing  mistakes. 

In  investigating  the  rates  of  one  of  the  large  central 
stations  the  writer  worked  out  a  number  of  curves  showing 
graphically  the  cost  of  energy  for  various  uses  on  which 
competitive  rates  were  to  be  based.     The  labor  was  mini- 
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Fig.   2— Slide-Rule   Set  for  Calculation. 


has  studiously  avoided  any  appearance  of  forcing  a  display 
of  electrical  appliances  on  callers.  He  believes,  instead, 
that  by  removing  all  idea  of  obligation  freer  use  will  be 
made  of  the  apartment,  and  that  this  will  result  in  larger 
ultimate  benefit  through  arousing  interest  in  appliances  and 
thus  leading  to  sales. 


mized  by  the  construction  of  tables,  and  later  a  device  in  the 
form  of  a  slide-rule  was  developed  which  has  since  proved 
a  great  time-saver  and  otherwise  useful  in  many  ways. 

As  the  rates  of  many  central  stations  are  based  on  the 
same  principle,  though  differing  slightly  in  detail,  scales 
for  such  a  rule  can  readily  be  calculated  to  suit  almost  any 
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case.  In  tlu"  one  here  (k'scril)e«l  the  scales  were  spaced  as 
accurately  as  juissible  by  a  draftsinan.  Two  rules  were 
made,  one  -'4  in.  lon^  printed  directly  on  l)hieprint  paper 
and  one  S  in.  lon^  from  a  pliotoj;raphic  nej^ative.  It  is  of 
course  possible  to  make  a  similar  device  in  circular  form  on 
the  lines  of  the  well  known  "Cox"  computers,  and  in  this 
way  a  more  open  scale  may  be  obtained. 

1  Mil  K    I. — CALCULATIONS    LOR    ,^5-KW    DKMAND;    5IOO    KW    UK. 
lONSl'MI'lION. 


J.I 
23 


105 
70 


805  (primary  himfs) 
12  (tents) 

$96.60  (primary  charge) 
10.00 
99 . 5 1 


$206.11 
100.00 


$106.  11 

0.70  (percent) 


$100.00 
74.277 


$174,277 


35 
80 

5100 
805  (prim.hrs.) 

2800  (sec.  hours) 
9  (cents) 

4295 

2800  (sec.  hrs.) 

$252.00 

1495 

6  (cents) 

$89.70 
252.00 

$341.70 
10.00 

$331.70 

0.30  (p.  c.) 

$74,277 


S99 . 5 1 


l''oIlo\ving  is  the  rate  for  which  the  scales  here  illustrated 
were  calculated: 

A  charge  of  12  cents  per  kw-hr.  will  be  made  for  all 
electrical  energy  furnished  under  this  schedule,  with  the 
following  deductions,  and  the  minimum  charge  will  be  $1 
per  month  per  meter. 

First  Deduction. — A  price  of  9  cents  per  kw-hr.  will  be 
charged  for  all  energy  furnished  in  excess  of  23  hours'  use 
and  not  exceeding  103  hours'  use  of  the  demand  for  each 
month. 

Second  Deduction. — A  price  of  6  cents  per  kw-hr.  will  be 
charged  for  all  energy  furnished  in  excess  of  103  hours'  use 
of  the  demand  for  each  month. 

Third  Deduction. — Whenever  that  portion  of  a  customer's 
bill  which  is  calculated  at  the  9-cent  and  6-cent  rate,  or 
both,  exceeds  $10  per  month,  a  discount  of  70  per  cent  will 
be  allowed  on  each  excess  over  $10. 

Fourth  Deduction. — Whenever  a  customer's  bill,  after  the 
foregoing  deductions  have  been  made,  exceeds  $100  per 
month,  a  discount  of  30  per  cent  will  be  allowed  on  all  in 
excess  of  $100. 


TABLE    II. ( 

CALCULATIO 

NS  FOR   35-KW  DEJ 
CONSUMPTION. 

^AND;  4000    KW-HF 

$96.60 
10.00 
79.71 

$100.00 
60.417 

$160,417 

4000 
805 

S265 . 70 

0.30  (percent) 

3195 
2800 

$79,710 

$186.31 
100.00 

395 
6 

$86.31 
70 

23.70 
252.00 

$60.4170 

S275.70 
10.00 

$265 . 70 

Consider  as  an  example :  Demand,  35  kw ;  consumption, 
5100  kw-hr. 

Move  scale  A  to  the  left  until  35  is  under  O.  Move  scale 
B  until  35  matches  35  on  scale  C  (as  seen  in  the  illustra- 
tion). 

Under  the  consumption  (5100)  on  scale  E  read,  in  this 
case,  no  on  scale  F.  Under  no  on  scale  G  read  the  amount 
of  the  monthly  bill  in  dollars  (scale  H). 

If  the  consumption  falls  to  the  left  of  the  demand  figure 
as  found  on  scale  B,  scale  D  should  be  used  instead  of  scale 
E  in  comparing  with  scale  F. 

For  instance,  if   the  consumption   in   the   example  were 


3(too  kw-hr.,  then  under  3000  on  scale  I)  find  ()().^,  which 
ct)mpared  with  scale  11  gives  $143. 

No  further  setting  of  the  rule  is  necessary  for  any  other 
consumption  so  long  as  the  demand  remains  unchanged;  it 
is  sim])ly  a  niallrr  of  reading  ami  comparing  scales  E,  F, 
a  and  11. 

Table  I  herewith  shows  the  arithmetical  work  involved  in 
the  above  example,  while  Table  II  is  the  work  involved  in 
(inding  the  bill  for  one  additional  crmsumption. 

While  the  work  involved  in  figuring  by  this  rate  is  noth- 
ing more  than  simple  arithmetic,  yet  where  so  many  opera- 
tions are  involved  it  is  easy  to  make  a  mistake,  and  for 
checking  alone  the  rule  has  many  times  demonstrated  its 
worth. 


Wiring  and  Illumination 

BUILDING  A  COMPLETE   STREET-LIGHTING  SYS- 
TEM FOR  A  CITY  OF  30,000  IN  NINETY  DAYS. 


During  the  interval  from  May  10  to  Aug.  20  of  last 
year,  barely  100  days,  a  complete  new  street-lighting  sys- 
tem of  250  metallic-flame  arc  lamps  was  provided  for  the 
eity  of  Ogden,  Utah,  the  work  accom])lished  in  this  time 
including  the  ordering  of  all  materials,  erection  of  60  miles 
of  distributing  pole  line  and  lamp-posts,  installation  of 
substation  transformers  and  rectifiers,  and  final  operating 


Fig.    1 — Substation    Entry   Construction    at   Ogden,    Utah. 

tests  of  the  system.  Nearly  250  men  worked  eight  hours  a 
day  to  accomplish  this  result,  the  job  being  so  organized 
that  construction  was  going  on  simultaneously  in  all  parts 
of  the  city. 

On  May  i  the  newly  organized  Merchants'  Light  &  Power 
Company,  of  Ogden,  had  awarded  to  it  the  city  street- 
lighting  contract  to  furnish  250  4-amp  luminous-arc  lamps 
at  $4.75  per  lamp  per  month,  the  contract  taking  effect 
Sept.  15.  After  expressions  of  considerable  skepticism  as 
to  whether  such  a  complete  new  system  could  be  installed 
within  the  limited  time,  the  company  turned  the  execution 
of  the  job  over  to  the  contractor  May  10.  At  once  ordering 
his  materials,  the  latter  commenced  actual  work  May   19, 
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and  the  system  was  ii\  operation  Aug.  20,  almost  a  month 
before  the  limit  set. 

The  Merchants'  company  obtains  energy  from  the  45,000- 
volt  transmission  line  which  also  feeds  energy  to  the  Salt 
Lake  and  Ogden  electric  interurban  company's  Ogden  sub- 
station. The  latter  building  was  added  to,  practically 
doubling  its  size,  to  house  the  high-tension  transformers 
and  the  five  Westinghouse  4-amp,  75-lamp  rectifier  sets. 
The  fifth  rectifier  outfit  is  used  as  a  spare  for  emergency 
and  test  purposes.  Its  terminals  are  brought  up  to  G.  &  W. 
plug  contacts  in  the  centers  of  the  squares  formed  by  those 
of  the  other  four  rectifiers,  so  that  in  case  of  breakdown 
any  of  the  four  flexible-jumper  lamp-circuit  contacts  can  be 
transferred  to  the  spare  rectifier.  The  latter  can  also  be 
connected  to  the  station  test  circuit  in  the  same  way. 

A  unique  entry  construction  for  the  outgoing  lines  from 
the  Ogden  substation  is  shown  in  the  accompanying  illustra- 
tion. The  wall  outlets  were  low,  any  kind  of  a  roof  struc- 
ture was  to  be  avoided,  and  the  wires  must  clear  a  number 
of  other  circuits  already  erected,  so  the  simple  construction 
illustrated  was  adopted.  Two  60-ft.  poles  form  the  up- 
rights, between  which  are  pinned  the  diagonal  frames  made 


Castings 


Fig.  2 — Detail   of  Substation    Entry. 

up  of  6-in.  by  8-in.,  45-deg.  members  and  4-in.  by  4-in. 
cross-arms  carrying  the  insulator  pins.  Each  wire  is  car- 
ried on  both  horizontal  and  vertical  pins  at  each  frame, 
so  that  its  tension  is  resisted  squarely.  The  cross-arms  are 
seated  with  their  plane  faces  respectively  vertical  and 
horizontal,  by  means  of  45-deg.  iron  castings  which  block 
in  the  space  between  the  cross-arms  and  the  diagonal  mem- 
bers. The  connection  here  is  by  through  bolts,  passing 
through  holes  drilled  squarely  through  the  frames  and 
along  the  diagonals  of  the  arms.  The  outside  frame  pieces 
are  thoroughly  braced  to  the  poles,  and  the  whole  struc- 
ture is  guyed  to  offset  the  unequal  tension  of  the  wire 
spans.  Construction  was  begun  on  the  substation  June  15, 
and  it  was  ready  for  operation  Aug.  i. 

Installation  of  the  outside  wire  plant  required  the  setting 
of  1780  poles,  measuring  40  ft.  to  60  ft.  in  height,  and 
the  stringing  of  60  miles  of  line.  In  laying  out  this  work, 
the  four  circuits  were  so  located  that  they  might  follow 
the  main  trunk  lines  over  which  the  company  plans  later 
to  furnish  commercial  service  in  Ogden.  In  this  way  a 
large  part  of  the  construction  for  the  commercial  lines  is 
anticipated,  which  will  work  considerable  economies  in 
later  work.  No  poles  were  used  less  than  40  ft.  in  length, 
and  the  majority  are  60-ft.  poles  with  9-in.  to  12-in.  tops, 
as  the  new  Merchants'  circuits  were  required  to  pass  above 
all  existing  lines.  Six-pin  arms  are  employed  exclusively, 
the  arc-circuit  wires  occupying  the  outermost  pins  through- 
out, leaving  the  pole  pins  for  commercial  use.  The  series- 
arc  conductor  is  of  weatherproof  No.  6  copper. 

The  line  work  was  organized  in  four  sections,  construc- 
tion proceeding  simultaneously  on  each  of  the  four  circuits. 
Following  the  engineers  who  went  ahead  to  locate  the  lines. 


came  the  post-hole  gangs,  each  comprising  a  foreman  and 
ten  groundmen.  Next  came  the  pole-setting  gang,  made  up 
of  a  foreman,  two  linemen,  two  groundmen  and  a  team. 
Wherever  possible  the  Merchants'  lines  follow  alleys  and 
property  lines  within  the  blocks,  so  that  derrick  wagons 
could  not  be  used,  and  all  this  work  had  to  be  done  by 
hand  with  pike  poles.  Cross-arms  and  steps  were  next 
nxed  on  the  poles  by  a  third  gang,  consisting  of  a  fore- 
man, six  linemen,  three  or  four  groundmen  and  a  couple 
of  teams.  The  crew  followmg,  composed  of  about  the 
same  number,  strung  up  the  conductor,  and  the  next  gang 
placed  insulators,  pulled  up  slack  and  tied  the  wires.  Mast 
arms  were  placed  and  lamps  hung  and  connected  by  the 
final  crew,  finishing  the  job.  On  the  four  circuits  the 
various  gangs  followed  each  other  by  a  day  or  two,  and 
since  each  crew  became  expert  at  its  particular  work, 
progress  was  rapid.  The  men  worked  only  the  regular 
eight-hour  shift,  and  when  construction  was  going  ahead 
most  actively,  from  June  i  to  Aug.  i,  nearly  250  were 
employed.  Despite  the  doubts  of  many  observers,  including 
the  company  directors  themselves,  the  installation  was  ready 
and  operating  Aug.  20,  almost  a  month  ahead  of  time,  and 
within  ninety  days  of  the  beginning  of  actual  construction. 
Mr.  P.  M.  Perry  is  general  manager  of  the  Merchants' 
Light  &  Power  Company,  of  Ogden,  and  Mr.  P.  D.  Kline 
superintended  the  work  of  constructing  the  street-lighting 
system,  as  the  representative  of  the  contractor,  the  Fal- 
kenau  I''lectrical  Construction  Company  of  Chicago. 


Letters  to  the  Editors 

INTERNATIONAL  RADIO-TELEGRAPH    CONGRESS. 


To  the  Editors  of  Electrical  World: 

Sirs: — Your  editorial  "The  International  Radio-Tele- 
graph Congress,"  which  appears  in  the  issue  of  June  8, 
seems  to  emphasize  the  need  of  continuing  the  wave-length 
restrictions  suggested  by  the  1906  Berlin  Convention  and  to 
give  as  a  reason  therefor  that  "much  progress  has  been 
made  in  syntonic  work  within  the  past  few  years."  From 
the  viewpoint  of  an  engineer  in  the  field  of  radio-transmis- 
sion, the  premise  and  the  conclusion  appear  contradictory. 

The  Berlin  convention  stated  that  merchant  ships  should 
communicate  with  wave-lengths  of  300  m  or  600  m  and  that 
all  wave-lengths  between  600  m  and  1600  ni  should  be 
reserved  for  government  use.  This  was  in  substantial 
accordance  with  the  practice  of  commercial  wireless  com- 
panies at  that  time,  since  it  has  been  usual  to  set  each  ship 
transmitter  at  some  definite  wave-length  near  600  m  (or, 
in  the  case  of  a  smaller  vessel,  near  300  m)  and  to  do  all 
that  ship's  telegraphing  with  that  wave-length.  The 
obvious  result  of  placing  all  transmitters  upon  one  wave- 
length, with  only  slight  variation,  is  confusion.  This  is  not 
only  a  conclusion  which  might  have  been  foreseen,  but  is 
really  a  result,  as  is  witnessed  by  the  continual  cry  of 
"interference"  now  heard.  The  difficulty  of  communication 
is  certain  to  continue  so  long  as  the  present  feeble  traffic 
methods  are  in  force  and  until  apparatus  of  reasonably 
good  design  is  put  into  universal  commercial  service. 

It  is  by  no  means  difficult  to  arrange  transmitters  so  that 
their  wave-lengths  may  be  varied  almost  instantaneously 
throughout  a  wide  range.  When  this  is  done,  and  is  taken 
in  combination  with  present-day  flexibility  of  tuning  of 
receiving  circuits,  the  means  for  non-interfering  wireless 
communication  will  be  at  hand.  It  will  then  be  possible  to 
give  vessels  at  sea  their  necessary  protection  and  still  to 
transact  telegraph  business  without  jeopardizing  the  lives 
of  passengers  and  crews. 

All  the  fundamental  needs  of  radio-signaling  could  be 
met  should  the  London  Congress  take  the  following  steps : 
(O  Insist  upon  absolute  precedence  of  distress  signals;  (2) 
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require  "sharply  tuned"  (low  decrement)  signals  from  all 
stations,  be  they  on  ship  or  on  shore,  yoveruuicnt,  com- 
mercial or  experimental;  (3)  provide  for  a  continuous 
watch  of  operators  at  all  stations;  (4)  recall  the  earlier 
vvave-lenj;th  restrictions  and  determine  (a)  a  single  "call- 
ing" wave-length  and  (b)  a  series  of  official  wave-lengths 
below  and  above  the  "calling"  frecpiency. 

Unilcr  the  above-suggested  regulation  multiple  simul- 
taneous comnumication  could  be  effected  with  minimum  in- 
terference. All  stations  when  not  actually  engaged  in  the 
transfer  of  messages  would  keep  both  sending  and  receiving 
apparatus  adjusted  to  the  common  "calling"  wave-length 
and  so  woulil  at  all  times  be  prepared  to  send  or  to  receive 
distress  or  other  calls.  As  soon  as  communication  was 
established  by  use  of  this  general  wave-length  between 
any  two  stations  desiring  to  exchange  messages  both  would 
iimnediatcly  change  to  some  other  frequency  (selecting  that 
one  which  gave  least  interference  under  the  particular  con- 
ditions present  at  that  time)  and  then  send  their  telegrams. 
This  would  leave  the  "calling"  tune  free  from  interference 
and  open  to  the  use  of  other  stations  in  the  same  locality. 

In  the  interest  of  rapid  service  both  sending  and  receiv- 
ing apparatus  should  be  designed  so  that  the  wave-length  of 
either  might  be  changed  to  any  of  the  officially  determined 
values  by  a  single  motion,  say  by  turning  an  indicator  to  a 
certain  position  for  each,  without  further  adjustment  or 
tests.  Instruments  of  this  sort  have  been  built  and  demon- 
strated, so  that  the  general  communication  plan  need  not 
sufifer  from  difficulty  of  application.  The  arrangement  out- 
lined has  been  very  carefully  considered  by  a  number  of 
men  familiar  with  radio-signaling  as  it  is  now  carried  on, 
including  several  of  this  country's  most  important  delegates 
to  the  London  congress.  It  is  greatly  to  be  hoped  that,  in 
addition  to  adopting  the  necessary  (but  not  the  superfluous) 
provisions  for  message  interchange  and  accounting,  the 
congress  will  substitute  some  form  of  helpful  regulation 
for  the  obsolete  wave-length  and  power  limitations  recom- 
mended six  years  ago. 

Netv  York.  N.  Y.  John  L.  Hogan,  Jr. 


AN  OLDFIELD  PATENT  BILL  PROTEST. 


To  the  Editors  of  Electrical  World: 

Sirs: — The  reeent  Oldfield  patent  bill  is  an  attempt  to 
meet  the  chaotic  conditions  pervading  our  patent  system, 
but  if  passed  it  will  be  an  utter  failure,  since  it  does  not 
meet  the  demands  of  the  nation-wide  request  for  improved 
conditions  While  the  bill  has  some  merit,  it  goes  wide 
of  the  mark,  as  it  treats  symptoms  and  not  causes.  The 
fundamental  trouble  is  not  one  of  law  but  of  government, 
hence  legislation  cannot  correct  our  difficulties  unless  the 
government  of  patents  is  thereby  improved.  The  Constitu- 
tion of  the  United  States  has  given  this  country  a  govern- 
ment controlled  by  legislative,  administrative  and  judicial 
departments.  All  three  jointly  are  necessary  to  produce 
sound  government.  Anything  not  so  controlled  is  not  gov- 
erned in  accordance  with  the  Constitution. 

The  writer  holds  that  our  troubles  have  arisen  from  the 
fact  that  patents  are  controlled  only  by  the  legislative  and 
judicial  departments,  but  that  the  administrative  branch  is 
entirely  missing.  In  other  words,  while  for  pending  appli- 
cations there  exists  the  triple  government,  the  executive 
department  disappears  the  moment  the  completed  instru- 
ment is  handed  to  the  applicant.  In  case  economic  diffi- 
culties arise  such  as  now  exist  in  some  industries  there  is 
no  specific  department  to  which  the  matter  can  be  referred. 
The  present  patent  and  property  controlled  by  it  are  there- 
fore not  administered,  it  is  believed,  in  accordance  with  the 
spirit  of  the  Constitution.  The  first  step  required  in  any 
efifectual  bill  should  be  to  give  to  this  country  the  constitu- 
h'onal  patent. 


To  overcome  the  prevailing  defect  a  resolution  to  Presi- 
dent Taft  was  unanimously  adopted  in  March,  191 1,  by  the 
.St.  l.ouis  Section  of  the  American  Institute  of  IClectrical 
I'.ngincers,  and  subsequently  by  a  number  of  state  and 
national  societies,  which  reads  as  follows: 

"Whereas  the  United  States  patent  laws,  desjjite  many 
revisions,  continue  to  cause  great  suffering,  injustice  and 
'oss  to  inventors,  owners  of  patents  and  their  stockholders 
all  over  the  Union,  and 

"Whereas  it  is  desired  to  increase  the  security  and  value 
of  industrial  property  by  introducing  a  system  of  super- 
vision in   patent,  copyright  and  trademark  laws, 

"Be  it  resolved.  That  we,  the  [here  the  name  of  the  body 
|)assing  the  resolution  is  inserted],  in  regular  meeting  as- 
sembled, respectfully  request  your  honor,  and  you  are  here- 
by so  requested,  to  call  the  attention  of  Congress  in  your 
next  and  subsequent  message  or  messages  to  these  condi- 
tions and  to  use  your  good  offices  in  urging  the  establish- 
ment of  a  permanent  commission  or  department  of  super- 
vision of  patents  and  similar  properties,  and  repeat  the 
request  until  the  desired  end  is  obtained;  and 

"Resolved  further.  That  you  urge  upon  Congress  to 
invest  such  department  with  the  necessary  power,  vote  a 
sufficient  appropriation  for  a  period  of  years  and  authorize 
the  President  to  appoint  the  connuissioner  or  commissioners 
and  to  establish  the  department  or  commission  as  soon  as 
possible  on  a  working  basis." 

It  stands  to  reason  that  no  amount  of  patent  legislation 
will  give  us  the  equivalent  of  correct  government,  for 
neither  the  judiciary  nor  the  legislature  is  fitted  to  perform 
executive  duties.  If  Congressman  Oldfield  wishes  to  endear 
himself  to  the  nation,  he  should  sacrifice  his  bill  and  sup- 
port this  resolution,  or  at  least  President  Taft's  recom- 
mendation for  a  commission. 

There  is  at  least  one  point  on  which  all  can  agree,  one 
common  ground  on  which  all  can  meet,  namely,  sound  gov- 
ernment. It  must  be  evident  to  all  that  unless  the  funda- 
mental structure  of  the  administration  of  patents  is  sound 
proposed  changes  have  little  value,  and  therefore  all  details 
might  as  well  be  dropped  until  our  patent  system  is  brought 
within  the  government  of  the  Constitution.  If  properly 
organized,  the  missing  department  in  conjunction  with  Con- 
gress can  produce  effective  laws  without  causing  any  dis- 
turbance or  conflicting  with  the  system  in  general.  These 
laws  should,  however,  evolve  with  the  administrative  de- 
partment. 

Our  patent  system  does  not  need  revolutionary  changes; 
it  is  not  half  so  bad  as  many  may  think  provided  it  is  cor- 
rectly governed,  but  without  any  administrative  department 
what  can  one  expect?  The  creation  of  this  department  or 
commission  with  the  necessary  power  to  produce  order 
systematically  is  an  action  which  is  equitable  and  for  the 
best  interest  of  all  and  should  be  favored  and  supported.  A 
further  study  will  readily  show  that  such  department,  if  not 
correctly  placed  in  the  government,  may  either  be  too 
powerful  or  be  paralyzed  by  other  conditions  surrounding 
it.  so  that  the  mere  creation  of  an  executive  department 
for  patents  does  not  mean  that  all  our  troubles  will  disap- 
pear. It  should  plan  and  follow  a  fixed  and  stable  policy, 
which  cannot  well  be  done  by  a  congressional  committee  on 
patents,  because  the  latter  labors  under  the  great  disad- 
vantage that  its  personnel  changes  almost  with  every  new 
Congress. 

If  engineers,  engineering  societies  and  manufacturers,  as 
well  as  the  journals  representing  industries,  hold  the  same 
opinions  as  the  writer,  they  should  express  their  views  in 
no  uncertain  terms  to  the  Chief  Executive,  as  well  as  to 
Congress  in  general  and  to  the  committee  on  patents  in 
particular,  demanding  first  and  foremost  that  patents  be 
subjected  to  all  three  governmental  departments;  in  short, 
requesting  a  constitutional  patent  and  correct  administra- 
tion. 

St.  Louis.  Mo.  L.  G. 
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Generators,  Motors  and  Transformers: 

Rectifier. — R.  Rouge. — The  author  has  formerly  de- 
scribed the  construction  of  a  pernuitator  (perniutatrice)  for 
the  transformation  of  alternating  current  into  direct  cur- 
rent. He  describes  now  a  somewhat  different  type  of  ma- 
chine which  he  calls  a  rectifier  (rectificatrice)  for  polyphase 
currents.  His  former  permutator  consisted  of  a  stationary 
direct-current  armature,  subjected  to  the  effect  of  a  rotating 
magnetic  field  produced  by  a  stationary  primary  and  mov- 
able brushes  revolving  in  synchronism  and  collecting  the 
current  from  the  commutator  of  the  stationary  armature. 
Its  advantages  over  ordinary  converters  was  a  smaller 
weight  per  unit  of  power.  However,  the  revolving  brushes 
caused  considerable  difificulties  which  are  described  by  the 
author.  He  has,  therefore,  adopted  in  his  new  rectifier 
stationary  brushes  and  a  revolving  armature.  The  design 
■of  his  new  rectifier  is  described  in  some  detail. — La  Revue 
Elec,  May  24,  19 12. 

Flame  Arc  Lamps. — An  account  of  the  conclusion  of  the 
long  extended  discussion  of  the  paper  by  Hechler,  recently 
abstracted  in  the  Digest,  on  the  economy  of  the  modern 
flame  arc  lamp  and  possibilities  of  its  improvement.  Bloch 
stated  that  drawn  tungsten  lamps  for  200  to  1000  cp  con- 
suming 0.8  watt  per  cp  have  already  proved  very  satisfac- 
tory in  practice.  But  on  the  whole  the  situation  of  the  arc 
lamp  for  street  lighting  is  by  no  means  so  unfavorable  as 
it  is  sometimes  assumed.  The  specific  consumption  of  flame 
arc  lamps  of  from  0.2  to  0.3  watt  per  cp  is  so  far  below 
that  of  metallic-filament  lamps  (which  is  in  the  best  case 
0.8  watt  per  cp)  that  the  total  cost  of  lighting  is  less  in  the 
former  case  even  if  maintenance  and  renewals  are  taken 
into  account.  This  is  especially  true  for  flame  arc  lamps 
the  cones  of  which  have  a  life  of  from  60  to  100  hours. 
Norden  said  that  high-candle-power  metallic-filament  lamps 
have  not  yet  replaced  flame  arc  lamps  and  cannot  replace 
them  because  the  public  would  not  welcome  the  reduction  in 
the  light.  A  general  discussion  of  the  i^resent  situation  of 
electric  lighting  systems  will  take  place  at  a  later  meeting  of 
the  Berlin  Electrical  Society. — Elek.  Zeit.,  May  23,  1912. 

Distortions  in  Spectral  Luminosity  Curves  Produced  by 
Variations  in  the  Character  of  the  Comparison  Standard 
•and  in  the  Surroundings  of  the  Photometric  Field. — H.  E. 
Ives. — An  abstract  of  an  American  Physical  Society  paper. 
The  ordinary  procedure  in  obtaining  spectral  luminosity 
curves  by  either  the  equality-of-brightness  or  the  flicker 
photometer  is  to  compare  the  spectral  colors  with  a  constant 
standard  of  arbitrarily  chosen  color.  Former  experiments 
having  led  to  the  suspicion  that  one's  estimation  of  relative 
brightness  of  a  set  of  colors  such  as  the  spectrum  is  altered 
by  a  change  in  the  color  or  character  of  the  comparison 
standard,  a  series  of  experiments  have  been  carried  out  to 
clear  up  this  point.  For  the  incandescent-lamp  light  used 
in  the  earlier  experiments  of  this  series  were  substituted  a 
red  light  and  a  green  light,  chosen  so  as  to  give  the  same 
intensity  of  illumination  as  the  "white  light."  A  large  num- 
ber of  luminosity  curves  were  then  obtained  by  both  the 
equality-of-brightness  and  the  flicker  method  for  a  high  and 
a  low  illumination  and  for  large  and  small  photometric 
fields,  using  the  three  colors  of  the  comparison  field.  These 
showed  that  by  the  cquality-of-brightness  method  the  lumi- 
nosity curves  are  subject  to  large  shifts  and  distortions,  de- 
pending upon  the  color  of  the  comparison  field.  These 
shifts  in  repetitions  of  the  experiment  are  not  consistent 
either  in  direction  or  in  amount,  appearing  therefore  to  con- 
sist in  disturbance  of  the  observer's  judgment,  or  criterion 
-of  equal  brightness.  On  the  other  hand,  using  the  flicker 
photometer  and  making  the  same  changes  in  the  color  of 


the  comparison  standard,  no  variations  were  found  in  the 
luminosity  curves  larger  than  the  errors  of  measurement. 
I'ollowing  these  experiments  similar  ones  were  performed 
with  a  bright  field  surrounding  the  photometer  field,  in  place 
of  the  space  usual  in  optical  instruments.  Illuminations, 
field  size  and  color  of  comparison  source  were  varied  as 
before.  Disturbing  factors  were  again  found  to  exist  with 
the  equality-of-brightness  method,  but  not  with  the  flicker 
photometer.  The  conclusion  drawn  from  this  work  is  that 
the  flicker  photometer,  under  the  conditions  named,  elimi- 
nates all  disturbing  subjective  factors  and  indicates  the 
true  brightness  of  different  colors. — Phys.  Review,  May, 
1912. 

Single-Phase  Railway. — An  illustrated  description  of  the 
single-phase  railway  in  commercial  operation  on  the  main 
line  from  Dessau  to  Bitterfcld  in  Germany. — London  Elec. 
Review,  May  24,  191 2. 

Automobile  Charging.— T.  H.  Schoepf. — An  illustrated 
article  on  battery  charge  equipments  for  electrical  automo- 
biles with  a  drawing  giving  suitable  wiring  arrangements. — 
Elec.  Journal.  June,  1912. 

Installations,  Systems  and  Appliances. 

Thermal  Storage. — A  note  on  a  recent  British  patent  (No. 
9794,  of  May  16,  1912)  of  C.  O.  Bastian.  The  storage  reser- 
voir is  formed  of  a  large  number  of  thin  metal  sheets  bolted 
together  at  the  corners  and  kept  the  requisite  distance  apart 
Ijv  steatite  washers.  The  heating  element  is  located  in  the 
middle  of  this  laminated  cube.  The  whole  is  inserted  in  a 
heat-insulating  box,  for  example,  one  with  double  polished 
walls.  An  air  inlet  and  outlet  in  opposite  sides  of  the  box 
are  provided.  To  use  the  apparatus,  both  of  these  are 
closed  and  energy  is  supplied  until  a  predetermined  high 
temperature  (400  deg.  is  suggested)  is  reached,  when  the 
supply  may  be  automatically  interrupted.  On  opening  the 
valves  the  air  enters  cold  and  emerges  hot,  and  may  be 
caused  to  circulate  in  pipes  in  rooms  for  warming  or  in 
ovens  for  cooking. — London  Elec.  Eng'ing,  May  23.   191 2. 

Wires,  Wiring  and  Conduits. 

German  Standardisation  Rules  for  Insulated  Conduc- 
tors.— A  set  of  new  standardization  rules  of  the  German 
.\ssociation  of  Electrical  Engineers  (representing  a  com- 
plete revision  of  the  old  rules)  for  insulated  conductors. 
Three  groups  are  distinguished — first,  rubber-insulated  con- 
ductors which  need  not  be  tested  in  water;  second,  rubber- 
insulated  conductors  which  are  to  be  tested  in  water,  and 
third,  lead  cables.  Rules  are  given  on  construction  and 
tests  for  these  different  groups,  which  are  followed  by 
tables  giving  the  permissible  current  as  a  function  of  the 
cross-section  for  rubber-insulated  copper  conductors,  for 
lead  cables  and  for  insulated  aluminum  conductors. — Elek. 
Zeit.,  May  23,  191 2. 

Resistiz'ity  and  Temperature  Coefficient  of  Japanese  Com- 
mercial Copper. — T.  Hirobe  and  H.  Matsumoto. — An 
account  of  resistivity  tests  of  commercial  copper  wires 
made  by  two  Japanese  wire  factories.  For  hard-drawn 
copper  wire  the  resistivity  in  microhms  per  centimeter  cube 
was  found  to  be  i. 58619  (i  -f  0.00419237  t  -\-  0.0000000164 
/)  where  t  is  the  temperature.  For  soft-drawn  copper 
wires  the  resistivity  is  1.56400  (i -|- 0.00421788  f -f  0.000- 
(/002908/').  Taking  the  conductivity  of  Matthiessen's 
standard  at  zero  temperature  as  100  per  cent,  that  of  the 
samples  at  the  same  temperature  is  102.78  per  cent  in  the 
case  of  hard-drawn  wire  and  102.18  per  cent  in  the  case 
of  soft-drawn  wire. — Report  No.  4;  Third  Section  of  Elec- 
tro-Technical Laboratory.  Ministry  of  Communications, 
Tokyo.  Japan. 
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iilcctruphs  siis    and    Muxiictitiin. 

liU'ctron  Theory. — ( ).  W  .  K  u  ii.xkhson. — A  loiij.;  ;il)slract 
of  a  hi^'lily  inatluMiiatical  AiiuTican  I'hysical  Socirty  papt-r 
pivinj,'  soiiu'  I'xti-iision.s  of  tlu-  i-lrclroii  tlicory  of  coiuliictor.s. 
In  tlif  first  i)art  lu-  iMVfstij.;ati's  sonic  consi-cpicncfs  of  tlu- 
liypotlicsis  tliat  tlu-  collisions  of  tlic  electrons  inside  a  con- 
ilnctor  occnr  with  centers  of  force  wliicli  attract  tlieni  with 
;•  force  varyinjj  inversely  as  the  cnhc  of  the  nuitnal  distance. 
Those  electrons  which  coiitrihnle  to  the  integrals  which 
determine  the  thermoelectric  properties  can  be  <livided  into 
two  groups,  according  as  their  orbits  are  closed  or  open. 
The  additional  hypothesis  is  introduced  that  the  electrons 
the  orbits  of  which  are  closed  do  not  contribute  anything  to 
the  current  of  conduction.  They  may,  of  course,  contribute 
to  the  polarization  current.  These  assumptions  lead  the 
author  to  fornuilas  which  ai)pcar  to  represent  correctly  in  a 
qualitative  manner  the  variation  of  resistivity  of  poor  con- 
ductors with  temperature.  The  change  of  metallic  resist- 
ance due  to  a  magnetic  field  might  be  attributed  very  largely 
to  the  effect  of  the  magnetic  field  in  altering  the  proportion 
of  open  to  closed  orbits  and  would,  therefore,  not  necessarily 
exhibit  any  close  correlation  with  the  magnitude  or  sign  of 
the  Hall  effect.  The  second  part  of  the  paper  deals  with  the 
theory  of  the  photoelectric  effect. — Phys.  Rczncw,  May,  191 2. 

Fundamental  Electronic  Charge. — R.  A.  Mii.likan. — An 
abstract  of  an  American  Physical  Society  paper.  The 
author  has  formerly  shown  that  Stokes'  law  of  fall  is 
insufficient  to  account  for  the  motions  of  small  drops 
through  air  and  has  proposed  a  corrected  law.  By  observ- 
ing the  motions  of  oil  drops  in  gravitational  and  electrical 
fields,  this  law  has  now  been  tested  for  pressures  between 
5  mm  and  760  mm  and  found  to  hold  accurately  so  long  as 
the  radius  of  the  drop  is  more  than  twice  the  mean  free 
path  of  the  gas  molecule.  Thereby  the  constants  in  this 
law  have  been  determined  with  greater  accuracy  than  here- 
tofore. This,  coupled  with  a  redetermination  of  all  of  the 
factors  involved  in  the  calculation  of  the  fundamental 
electronic  charge  e.  has  made  it  possible  to  obtain  a  value 
of  this  constant  the  probable  error  of  which  is  about  o.i 
per  cent.  The  new  value  of  c  is  4.810  X  10'^". — Phys. 
RcTiew,  May,  1912. 

Distribution  of  Actii'c  Deposit  of  Radium  in  an  Electric 
Field. — E.  M.  Wellisch  and  H.  L.  Bronson. — An  account 
of  an  experimental  investigation  in  which  the  distribution 
in  an  electric  field  of  the  activity  resulting  from  a  long 
exposure  to  the 'emanation  of  radium  was  determined  for 
various  conditions  of  pressure,  potential,  etc.  There  ap- 
pear to  be  no  negatively  charged  carriers,  all  the  so-called 
anode  activity  being  due  to  the  diffusion  of  uncharged  car- 
riers. The  efifect  on  the  distribution  obtained  by  causing 
Rontgen  rays  to  pass  through  the  gas  during  the  exposure 
was  investigated.  This  efifect  was  appreciable  only  when 
the  activity  and  ionization  were  far  from  saturation.  The 
difficulty  of  obtaining  saituration  both  for  the  cathode 
activity  and  for  the  ray  ionization  currents  is  explained  as 
being  due  to  the  formation  by  the  particles  of  neutrons, 
some  of  which  are  subsequently  resolved  into  ions,  probably 
by  collision  with  ions  already  established  in  the  columns. — 
Phil.  Mag.,  May.  19 1 2.  ^ 

Variation  of  Resistivity  with  Temperature. — A.  A. 
SoMERViLLE. — An  abstract  of  a  paper  read  before  the 
American  Physical  Society  on  the  change  of  electric  re- 
sistivity of  various  oxides  in  powder  form  when  the  tem- 
perature is  varied  from  room  temperature  to  1 100  deg.  C. 
The  oxides  of  zinc,  iron,  copper,  magnesium,  manganese 
and  aluminum  were  tested.  All  are  insulators  under  ordi- 
nary conditions,  but  the  resistance  decreases  as  temperature 
increases  until  most  of  them  at  iioo  deg.  C.  are  fairly  good 
electrical  conductors.  The  general  form  of  the  temper- 
ature-resistance curves  is  the  same,  being  something  like 
that  of  a  parabola,  but  the  actual  value  of  the  resistance  of 
various  materials  at  the  same  temperature  differs  widely. — 
Phys.  Review,  May,  1912. 


Units,  MvaHiiremcnts  and  InKtriimcntK. 

I'lrnudtnilir.  -J.  Ki.vvai.. —  In  an  article  on  iiistrmiieiils 
shown  at  the  recent  exhibition  of  the  l-rench  i'hysical  So 
ciety  a  permeameter  of  llliovici  is  de.scriberl.  As  shown  in 
I'ig.  1,  /;'  is  the  sample  under  test,  C  is  a  yoke  of  soft  iron 
sheets,  closing  the  magnetic  circuit,  while  the  yoke  C  is 
(uiuncled  with  a  ballistic  galvanometer  Ha  or  a  flux  meter 
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Fig.   1 — Connections  of    llliovici's   Permeameter. 

Fl,  to  use  the  instrument  as  a  zero  instrument.  On  the 
sample  E  is  wound  a  coil  B,  in  which  the  current  is  regu- 
lated by  a  double  rheostat  Rg  with  continuous  regulation, 
and  a  coil  of  fine  wire,  consisting  of  two  parts,  b^  with 
twenty-five  turns  and  b^  with  seventy-five  turns.  On  the 
yoke  C  a  coil  5,  is  provided  in  which  the  current  is  regu- 
lated by  a  double  rheostat  Rg.  On  the  yoke  C  a  coil  of 
fine  wire  b  is  wound.  The  ammeter  A  measures  the  current 
in  the  coil  B  and  gives  an  indication  of  the  magnetic  flux 
in  the  sample.  The  ballistic  galvanometer  Ba  or  the  flux- 
meter  Fl  (one  or  the  other  may  be  used)  can  be  connected 
either  to  b  or  b^  or  &j  -|-  b.^  by  means  of  the  switch  c.  The 
commutating  switch  /  reverses  the  current  in  the  coils  B 
and  5,  simultaneously.  The  commutating  switch  /^  re- 
verses the  connections  of  the  ballistic  galvanometer  when 
this  is  employed.  The  coils  B  and  S,  are  so  connected 
that  their  magnetomotive  forces  are  added  together.  The 
use  of  the  apparatus  is  as  follows :  A  current  is  parsed 
through  B  and  the  current  I^  which  passes  through  B^  is 
so  regulated  that  the  fluxmeter  (or  ballistic  galvanometer) 
when  connected  to  b  gives  zero  deflection  when  the  direc- 
tion of  the  two  currents  is  reversed  by  means  of  switch  /,. 
Under  these  conditions  the  points  a  and  ^  (the  centers  of 
the  contact  between  C  and  the  sample  E)  are  on  the  same 
magnetic  potential  and  the  conditions  are  the  same  as 
though  the  part  of  the  sample  E  between  a  and  P  formed 
a  closed  magnetic  circuit  without  joints,  and  the  mag- 
netizing force  of  the  sample  is  H  —  1.256  ni/l,  where  n  is 
the  number  of  turns  of  B  and  /  is  the  length  a  p.  The  flux 
in  the  sample  (hence  the  induction  5)  is  measured  by  means 
of  the  flux  meter  (or  ballistic  galvanometer)  connected  to 
coil  fej  or  coils  b^  -j-  fe,  according  to  the  sensitiveness  of  the 
measuring  instrimient.  The  Iliovici  permeameter,  there- 
fore, requires  only  a  regulation  to  zero  and  a  flux  measure- 
ment. The  joints  are  eliminated. — La  Lumiere  Elec,  May 
II,  1912. 
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Magnetic  Tests  of  Sheet  Steel. — Van  Lonkhuyzkn. — An 
illustrated  article  on  new  arrangements  of  Siemens  &  llalskc 
for  magnetic  tests  of  sheet  steel  according  to  the  standard- 
ization rules  of  the  (icrman  Association  of  l^lectrical 
I-".ngineers.  The  method  of  Siemens  &  Halske  for  deter- 
mining the  magnetization  curve  of  sheet  steel  hy  a  differ- 
ential or  zero  method  has  l)een  so  enlarged  that  it  is  suitable 


Fig.   2 — Arrangement   of   Siemens  &    Halske   for    Magnetic   Tests   of 
Sheet  Steel. 

for  determining  the  loss  coefficient  (verlustziffer)  by  a  zero 
method.  The  arrangement  is  shown  in  Fig.  2.  AT  is  a 
standard  bundle  of  sheet  steel  for  which  the  absolute  loss 
coefficient  is  known  for  maximum  inductions  of  10,000  and 
15,000.  X  is  a  bundle  of  the  sheet  steel  to  be  tested.  It  is 
made  of  the  same  cross-section  and  the  same  weight  as  A'^. 
and  primary  windings  .1/;;  and  Mx  and  secondary  windings 
Sti  and  Sx  of  equal  dimensions  are  provided  for  both 
bundles.  The  primary  winding  of  each  bundle  is  in  series 
with  the  main-current  coils  of  two  wattmeters,  Ln  and  Lx. 
of  identical  dimensions.  J'he  secondary  windings  of  the  two 
bundles  are  in  series  with  two  non-inductive  adjustable  re- 
sistances, IVn  and  IVx,  and  with  the  voltage  circuits  of  the 
two  wattmeters.  The  two  wattmeters  measure  powers 
which  are  proportional  to  the  loss  coefficients  Vn  and  Vx 
of  the  two  bundles  of  sheet  steel  and  are  inversely  propor- 
tional to  the  resistance  li'n  and  IVx.  If  the  watt  losses  in 
the  two  iron  bundles  arc  equal  and  if  the  two  resistances 
IVn  and  Wx  are  equal,  the  two  wattmeters  Ln  and  Lx  give 
equal  deflections.  The  two  wattmeters  may  be  combined 
into  a  single  differential  instrument  so  that  m  the  case  just 
considered  the  needle  is  at  the  zero  point.  If  the  watt 
losses  in  the  two  iron  bundles  are  no  longer  equal,  the 
differential  wattmeter  gives  a  deflection,  but  this  can  be 
reduced  to  zero  by  adjusting  one  or  both  of  the  non-in- 
ductive resistances  IVn  and  ll'x.  In  this  case  the  ratio  of 
the  loss  coefficients  in  the  two  iron  bundles  Vn  -4-  Vx  equals 
the  ratio  of  the  resistance  Wn  -f-  Wx.  This  equality  exists 
for  zero  deflection  of  the  differential  wattmeter.  If  now  the 
value  of  the  resistance  IVn  is  made  equal  numerically  to  the 
loss  coefficient  Vn  of  the  standard  bundle  of  sheet  iron,  then 
for  zero  deflection  of  the  dift'erential  wattmeter  the  resist- 
ance JVx  gives  directly  tlu'  loss  coefficient  Vx  to  be  deter- 
mined. All  to  be  done  is.  therefore,  the  adjustment  of  the 
resistance  IVx  so  as  to  reduce  the  deflection  of  the  watt- 
meter to  zero.  The  method  can  be  used  therefore  by  un- 
skilled laborers  and  is  simple,  quick  and  exact.  It  is  pointed 
out  that  all  sources  of  error  are  compensated  within  wide 
limits. — Elek.  Zcit.,  May  23,  191 2. 

Hot-Wire  Ammeter  (or  High-frequency  Currents. — 
I.  Reyv.m.. — At  the  recent  exhibition  of  the  French  Physical 
Society  the  hot-wire  ammeter  for  high-frequency  currents 
shown  in  Fig.  3  was  exhibited.  Tubes  T  of  very  small 
diameter  and  very  small  thickness  and  made  of  a  metal  of 
high  resistivity  and  small  temperature-resistance  coefficient 
are  arranged  symmetrically  around  and  soldered  to  the  cir- 
cumference of  two  parallel  disks  A  and  B  made  of  a  metal 
iof  high  electric  conductivity.  Each  tube  contains  one  (hot) 
junction  C  of  a  thermoelectric  couple,  from  which  it  is 
electrically  insulated,  while  the  other   (cold)   junction  F  is 


placed  outside  and  inclosed  by  a  cap  £>  of  a  metal  of  high 
thermal  conductivity  so  that  all  the  cold  junctions  F  are 
maintained  practically  at  the  temperature  of  the  caps,  which 
does  not  change  appreciably.  AH  the  couples  are  connected 
in  series.  The  hot  junctions  C  quickly  assume  the  tempera- 
ture of  the  tubes,  which  are  heated  by  the  passage  of  the 
current  to  be  measured  through  them.     The  current  enters 


Fig.    3 — Hot-Wire    Ammeter    for    High- Frequency    Currents. 

the  disk  A  from  E  and  leaves  the  disk  B  through  S.  When 
the  two  free  extremities  of  the  series  of  thermocouples  are 
connected  to  a  galvanometer  there  is  obtained  deflection  pro- 
portional to  the  square  of  the  current  in  the  tubes. — La 
Lumicre  Elec,  May  11,  1912. 

Miscellaneous. 
Alternating-Current  Development  in  America.— VJ  ilia  am 
Stanley. — An  illustrated  Franklin  Institute  paper  giving  a 
sketch  of  the  conditions  of  the  electric  lighting  industry 
and  its  engineering  status  in  the  eighties  in  the  United 
States  and  the  causes  which  made  the  alternating-current 
system  necessary  in  order  to  remove  the  difficulties  of  dis- 
tribution which  had  temporarily  brought  the  art  to  a  stand- 
still. An  outline  is  given  of  the  growth  of  the  alternating- 
current  system. — Journal  of  the  Franklin  Inst..  June,  191 2. 


Book  Reviews 

Laboratory  Exercises  in  Physical  Chemistry.     By  J.  N. 

Pring.      New   York :      Longmans,   Green   &    Company. 

162  pages,  27  illus.  Price,  $1.25. 
A  useful  little  textbook  of  laboratory  experiments  in 
physical  chemistry,  intended  for  the  use  of  students  in 
technical  college  work.  The  treatment  of  the  subject  is 
descriptive,  the  technique  of  the  experiments  being  de- 
scribed in  detail;  but  the  theory  of  the  actions  is  only 
touched  upon.  The  book  is  divided  into  three  parts,  deal- 
ing respectively  with  physico-chemical  measurements,  elec- 
trolytic preparations,  and  pyrometr^'.  The  first  part  is 
further  subdivided  into  calorimetry  and  electrochemistry. 
The  various  experiments  and  tests  are  very  clearly  de- 
scribed. The  illustrations  in  some  cases  are  inferior  to  the 
text,  being  rather  sketchy.  The  chapters  on  electrolylitic 
experiments  are  particularly  good.  The  book  will  be  use- 
ful to  students  of  physical  chemistry  either  in  or  out  of 
college. 


("alcul  et  Construction  des  Alternateurs  Mono-  et 
PoLYPHASES.  By  Henri  Birven.  Paris:  Gauthier- 
Villars.  175  pages,  126  illus.  Price,  6  francs. 
This  is  a  textbook  on  the  design  and  construction  of 
alternators  translated  from  German  into  P^rench  by  M.  P. 
Dufour.  It  is  divided  into  six  chapters,  which  relate  to 
the  following  subjects:  General  considerations,  alternator 
excitation,  parallel  operation,  power  and  losses  of  alter- 
nators, structural  elements,  design.  The  treatment  is  essen- 
tially that  of  the  designer  and  employs  only  elementary 
mathematics.  The  description  is  clear  and  practical.  Dia- 
grams and  curve-sheets  are  largely  employed.  The  sub- 
jects of  armature  winding  and  design  receive  specially  care- 
ful development.  The  volume  will  be  of  especial  interest 
to  students  of  electrical  machine  design  and  to  alternator 
designers. 
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New  Apparatus  and  Appliances 


EXHIBITS    AT    THE     N.  E.  L.  A.    CONVENTION    AT 
SEATTLE,  WASH. 

The  nuinher  of  i-xliibitors  ;it  the  coiivcnlion  of  the  Na- 
tional I''.lcctric  I.iyht  Association  in  tlic  Armory  at  Seattle, 
VVasIi.,  June  10-13,  ^^'^s  very  llattcring  to  tlic  exhil)ition 
cointnittee.  considering  the  distance  manufacturers  Iiad  to 
send  their  wares  for  display.  On  all  sides  the  heartiest 
commendation  was  accorded  the  committee  for  its  work 
and  for  the  magnificent  setting  given  to  the  various  ex- 
hibits, an  impression  of  which  may  be  gained  from  the 
accompanying  illustrations.  Indeed,  the  people  of  Seattle 
were  elated  with  the  display,  which  was  thrown  open  to  the 
public  on  the  night  of  June  13  after  the  convention  had 
adjourned.  A  brief  account  of  the  exhibits  follows  in 
alphabetical  order. 

American  District  Steam  Company,  North  Tonawanda, 
N.  Y.,  displayed  a  number  of  brass  models  of  special  fittings 
for  underground  distributing  mains  for  steam  heating.  Mr. 
E.  L.  Barnes  was  in  charge  of  the  booth. 

Benjamin  Electric  Manufacturing  Company,  Chica- 
go, 111.,  had  two  display  boards  showing  the  various  forms 
of  electric  specialties  manufactured  by  it.  These  included 
wireless  clusters,  plug  clusters,  pendent  fixtures,  ceiling 
fixtures,  tungsten  arcs,  wireless  fixtures,  tungsten  adapters, 
etc.  The  fixtures  themselves  were  fastened  to  a  pipe  frame- 
work, where  they  were  displayed  to  advantage.  Mr.  W.  D. 
Steele  was  in  attendance. 

Century  Electric  Company,  St.  Louis,  Mo.,  had  in  oper- 
ation a  number  of  single-phase  motors  of  the  regular  belted 
and  back-geared  type.  As  is  well  known,  these  motors  are 
the  self-starting  type  and  do  not  employ  any  external  start- 
ing device  other  than  the  knife  switch  used  to  close  the 
circuit.  A  disassembled  motor  was  on  exhibition,  by  means 
of  which  the  various  parts  could  be  subjected  to  close 
inspection.  Fan  motors  and  small  portable  motors  were 
also  on  view.  Those  in  attendance  included  Messrs.  R.  J. 
Russell,  H.  H.  Thedinga,  S.  B.  Smith  and  R.  J.  Davis. 

Copeman  Electric  Stove  Company^  Flint,  Mich.,  showed 
four  of  its  automatic  cook  stoves.  These  stoves  are  made  in 
three  sizes  to  serve  the  wants  of  from  two  to  twenty  peo- 
ple, being  distinguished  by  one,  two  and  three  compartments. 
The  tops  and  doors  are  made  of  finished  asbestos  with 
nickel  trimmings,  and  the  cooking  compartments  are  made 
of  aluminum.  The  energy  is  applied  by  means  of  switches 
which  are  in  turn  operated  by  a  double-pole  knife  switch 
controlled  by  a  specially  equipped  alarm  clock,  which  may 
be  set  for  starting  and  stopping  the  flow  of  energy.  The 
temperature  of  the  cooking  compartment  is  controlled  by  a 
thermometer  possessing  two  hands,  one  of  which  is  moved 
to  the  degree  of  heat  desired  and  the  other  of  which  is 
actuated  by  the  heat  in  the  compartment.  When  the  two 
form  a  contact  the  supply  of  energy  is  interrupted.  The 
heating  elements,  of  which  there  is  one  in  each  compart- 
ment, can  be  removed  and  attached  to  the  top  of  the  stove 
for  ordinary  cooking  purposes  or,  if  desired,  extra  elements 
can  be  procured  for  this  service,  operated  by  separate 
switches.  The  ovens  are  well  lagged,  conserving  the  heat, 
and  after  the  circuit  has  been  opened  the  stove  operates  on 
the  fireless-cooker  principle.  Messrs.  L.  G.  Copeman  and 
K.  W.  Dawson  explained  the  operation  of  the  stoves. 

Dalton  Adding  Machine  Company,  Poplar  Bluff,  Mo., 
had  four  of  its  adding  machines  on  exhibition.  These  ma- 
chines are  electrically  operated  and  add,  multiply,  subtract 
and  divide,  in  addition  to  tabulating.  These  machines  have 
a  particular  application  in  checking  payrolls,  invoices,  dis- 


counts, etc.     Messrs.  V.  O.  Boone,  J.  G.  Mecko  and  E.  W. 
1  larris  represented  the  company. 

Dearborn  Drug  &  Chemical  Works,  Chicago,  111.,  dis- 
tributed in  their  booth  literature  on  boiler-feed  water,  lubri- 
cating oils  and  greases.  Messrs.  I'-.  C.  Brown,  J.  W. 
Ilarkins  and  J.  B.  Lincoln  represented  the  company. 

Electrical  Review  and  Western  Electrician,  Chicago, 
111.,  was  represented  by  Messrs.  A.  A.  Gray  and  F.  R. 
Schaick.  Copies  of  its  convention  number  were  distributed 
on  the  trains  and  at  the  hotels  as  well  as  in  the  booth  in 
the  convention  hall. 

Electrical  World,  New  York,  N.  Y.,  occupied  three 
booths  fronting  the  entrance  to  the  main  meeting-room. 
The  convention  number  of  the  Electrical  World,  as  well 
as  copies  of  the  Convention  Daily,  were  distributed,  to- 
gether with  copies  of  the  other  publications  of  the  McGraw 
Publishing  C'ompany.  The  booth  was  utilized  chiefly  for 
reception  purposes.  Representing  the  publication  were 
Messrs.  H.  M.  Wilson,  A.  E.  Clifford,  C.  L.  Williams,  G.  W. 
Elliott,  H.  T.  Matthew,  W.  E.  Keily,  F.  F.  Fowle,  O.  H. 
Caldwell,  H.  S.  Knowlton  and  W.  H.  Onken,  Jr. 

Electric  Storage  Battery  Company,  Philadelphia,  Pa., 
featured  as  a  part  of  its  exhibition  one  of  its  i33-H-"Exide" 
emergency  cells  of  the  type  installed  for  the  Consolidated 
Gas,  Electric  Light  &  Power  Company,  of  Baltimore,  Md. 
Scattered  around  the  booth  were  small  batteries  such  as  are 
used  in  gasoline  automobiles,  and  also  batteries  for  electric 
vehicles.  Various  parts  of  battery  equipment,  such  as  in- 
sulators, connectors,  separators,  plates,  syringes,  etc.,  were 
tastefully  arranged  in  a  glass  case.  A  standard  switchboard 
for  a  storage-battery  isolated  plant  occupied  one  corner  of 
the  booth.  Those  in  attendance  included  Messrs.  G.  H. 
Atkin,  J.  Gay,  G.  R.  Murphy,  W.  G.  Barden£,  H.  S.  March 
and  J.  W.  Conley. 

Eureka  Vacuum  Cleaner  Company,  Detroit,  Mich., 
demonstrated  a  number  of  its  vacuum  cleaners.  These 
cleaners  are  of  the  type  having  a  small  motor-driven  centrif- 
ugal fan  near  the  sweeper,  with  a  bag  for  the  reception  of 
the  dust  attached  to  the  handle.  The  various  parts  of  the 
device  were  conveniently  displayed  on  a  table.  The  demon- 
strators in  attendance  were  Messrs.  F.  Wardell  and  A.  L. 
Generaux. 

Federal  Sign  System  (Electric),  Chicago,  111.,  utilized 
as  the  background  for  its  booth  a  large  sign  of  individual 
letters  fitted  with  tungsten  lamps  and  reading  "Federal." 
Also  forming  part  of  the  exhibition  were  the  Federal 
vacuum  cleaner,  the  Federal  portable  power  table  for  gen- 
eral household  use  and  samples  of  the  company's  clamp 
sockets,  lock  nut  bushings  and  fittings.  Messrs.  J.  H.  Goehst 
and  J.  M.  Gilchrist  represented  the  company. 

Fort  Wayne  Electric  Works  of  General  Electric 
Company,  Fort  Wayne,  Ind.,  made  a  display  of  various 
types  of  kilowatt-hour  meters,  fans,  Small  motors,  vibratory 
massage  machines  and  transformers  for  low-voltage  circuits, 
besides  a  refrigerating  machine.  This  latter  is  a  motor- 
driven  device  having  a  brass  cylinder  within  which  is  a 
sulphur-dioxide  gas  and  a  lubricant.  Driven  from  the  shaft 
to  which  the  cylinder  is  attached  is  a  small  two-cylinder 
compressor  which  liquefies  the  sulphur-dioxide  gas  an(t 
forces  it  into  a  drum  where  it  expands  and  gasifies.  The; 
sulphur-dioxide  gas  is  returned  to  the  compressor  and  thi 
cycle  continued  again.  The  gasification  of  the  sulphu]^ 
dioxide  of  course  causes  refrigeration,  according  to  welh; 
known  laws  of  physics.  When  used  commercially  the  re-  ' 
frigerating  cylinder  revolves  in  a  tank  of  brine,  the  latta^; 
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be.no  circulated  ulK-rcvcr  desired.     Messrs.  l-'.  .S    Hunting 
'.  I.  K.nney.  W  .  R.  Hendrey  and  H.  L.  ICicher  represented 
tile  C()ini)aii\ . 

I-KANKIIX     Ij.KlTRU      .M.ANri.-ACTi:KIX,;    CoMP.V.NY     MUule    a 

'l..s|)  av  at  tl,e  backoround  of  its  bootli  of  tungsten  lamps 
fitted  u.tli  scientific  .i^lassware.  .Messrs.  P.  W.  Huston  and 
•  \.  II.  jaeger  were  i)restMit. 

(.ENERAi.  Ki.ECTKic  COMPANY  confine.l  Its  exhibit  to  a 
selected  hne  of  material  of  intere.st  to  the  delegates  the 
apparatus  tor  the  most  part  being  shown  in  operlition.  A 
type-lKS  niduction  regulator  installed  complete  and  rated 
at  34.5  kw  was  one  of  the  operating  features.     A  new  com- 
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wa.-,   a   _^s-l'P   minmg-type    motor   and   a    i-kw    combination 
gasolmc-dnven  generator  set  of  a  type  used  on  yachts.     An 
"idicating  type  steam-flow  meter  was  also  on  view.     The 
stall   m  attendance  included  iVlessrs.  J.  R.  Lovejoy    C    W 
Mone.  j.  A.  Cranston.  T.  E.  Bibbins,  R.  J.  Cash,  Theodore 
'.irron,  R.  E.  Moore.  H.  L.  Monroe,  (].  D.  Rosenthal    t     B 
Uire.gh.  C.   H    Alexander,  A.  K.   Baylor,  F.  C.   Naughen! 
M.  O.    Iroy.  N.  R.   Birge,  D.   B.  Rushmore,  E.  E.  (iilbert, 
I'.  H.  (-lie.  A.  D.  Page,  (i.  C.  Osborne,  R.  B.  Parker    F    W 
San  ford.  J.  Howell,  W.  R.  Burrows,  C.  M.  Bliven,  F '  Stone' 
C.   R.   Wallas.  J.   W.   Van   Huysen,  A.  S.   Hevward.  R.   \' 
Alvord,   A.   G.   Jones.   A.    S.   Moodv,    H.    F    Duren     E    F 
Whitney.    II.    Oliver.    1.    A.    Shorno.    If.    A     Boring'    E     C 


Views   Of    Exhibits   at    N.    E.    L.    A.    Convention. 


I)ination  color-matching  outfit  adopted  widely  by  manufac- 
turers of  textile  goods  was  shown  for  the  first  time  In 
one  corner  of  the  exhibit  was  an  intensified  arc  lamp  for 
alternatmg-current  circuits,  while  in  the  other  corner  of 
the  booth  was  the  company's  new  long-life  flame-arc  lamp 
On  the  southern  terrace  of  the  Armory  were  shown  two  of 
the  luminous-arc  lamps  of  the  type  now  being  adopted  in 
many  cities  where  the  "Great  White  Way"  idea  has  become 
popular.  A  comprehensive  exhibit  of  various  tungsten 
lamps  was  made  and  a  practical  exhibit  of  their  performance 
was  provided  in  the  lighting  of  the  exhibition  hall.  The 
General  Electric  heating  and  cooking  devices  were  scattered 
throughout  the  booth,  where  the  latest  type  of  domestic 
ranges  and  other  standard  cooking  apparatus  were  to  be 
found.  The  "radiant"  grill  was  given  a  place  in  keeping 
with  Its  popularity  since  its  appearance  on  the  market  a 
tew  months  ago.     Among  the  heavier  apparatus  displayed 


I;ollows,  A.  D.  Pritchard.  J.  L.  Wright,  S.  E.  Mitchell. 
K  J.  Zorn,  C.  P.  Deming  and  H.  P.  Cramer  and  Dr.  Thomas 
-Addison. 

General  \'ehici.e  Company,  Long  Island  City  N  V 
di-splayed  a  number  of  photographs  and  distributed  literature 
showing  the  various  classes  of  electric  vehicles  manufac- 
tured by  It.  Literature  giving  in  detail  the  advantages  of 
the  electric  vehicle  for  city  delivery  and  general  service  was 
available.     Mr.  L.  W.   Hutton  represented  the  company. 

G  &•  W  Ei.ECTKic  Specialty  Company.  Chicago  111 
showed  tour  display  boards  on  which  were  mounted  various 
types  of  potheads  and  junction  boxes  for  tensions  ranging 
from  3000  volts  to  30.000  volts.  A  combination  of  pot- 
head  and  junction  box  employing  either  a  closed  fuse  or  a 
knife  switch  for  disconnecting  purposes  formed  part  of  the 
exhibition.     Mr.  G.  P.  Edmonds  was  in  attendance 
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IluiiiiAKK  &  loMi'ANV,  1 'it l.sl)ur^li,  I'a..  displayed  a  liiu- 
of  polc-liiio  liardwarc  including  I'icrcc  all-slccl  brackets  and 
pins  ami  inculcls  of  the  Tittsburgli  Reinforcing  I'ole  Com- 
pany's method  of  reinforcing  decayed  poles.  Representing 
the  company  were  Messrs.  F.  C.  Todt,  R.  N.  Dickinson  and 
A.  E.  Boyles. 

Hughes  Iu.ectkic  Heating  Company,  Chicago,  111., 
showed  three  electric  ranges  and  three  hot-plates.  Tlie 
feature  of  this  stove  is  that  all  cooking  is  performed  on  a 
directly  exposed  element,  which  is  readily  renewable  and 
possesses  three  heats.  The  oven  of  the  range  is  designed 
on  the  tireless-cooker  plan.  Inasmuch  as  the  general  make- 
up of  the  Hughes  stove  is  very  generally  known  to  the 
technical  fraternity,  a  detailed  description  is  unnecessary. 
Those  in  attendance  were  Messrs.  G.  A.  Hughes,  C.  H. 
Weaver  and  B.  R.  Stare  and  Miss  Reddington. 

HuKi.EY  Machine  Company,  Chicago,  111.,  displayed  five 
types  of  electric  washing  machines,  all  of  which  are 
equipped  with  reversible  wringers.  These  washing  ma- 
chines are  designed  with  revolving  cylinders  and  are  known 
as  the  "Thor"  electric,  the  "Red"  electric  and  the  "Copper" 
electric.  Messrs  N.  Hurley  and  E.  N.  Hurley,  Jr.,  ex- 
plained the  merits  of  the  different  machines. 

H.  W.  Johns-Manville  Company,  New  York,  N.  Y., 
had  on  exhibition  in  tlie  back  of  its  booth  a  complete  line  of 
"Noark"  high-tension  and  low-tension  protective  devices, 
junction  boxes,  fuses,  etc.  Samples  of  fiber  conduit  for 
underground  circuits,  asbestos-covered  wires,  asbestos 
board,  insulators,  etc.,  were  also  arranged  in  the  company's 
booths.  Featured  was  a  new  line  of  meter  protective  de- 
vices, within  which  are  meter-testing  blocks  so  arranged 
that  the  meter  may  cut  out  without  interfering  with  the 
customer's  service,  enabling  the  meter  to  be  tested  after 
the  usual  fashion.  As  a  part  of  this  system  the  company 
has  a  meter-testing  plug,  by  means  of  which  the  proper 
connections  may  be  made  instantly  and  correctly.  Samples 
of  friction  tape,  insulating  sockets,  strain  insulators  and 
the  various  products  manufactured  by  the  company  were 
also  shown.  Conspicuous  in  one  corner  of  the  booth  was  an 
"Audififren-Singrun"  refrigerating  machine.  The  refrig- 
erating apparatus  itself  is  manufactured  by  the  Fort  Wayne 
Electric  Works  of  the  General  Electric  Company  and  is 
described  in  connection  with  the  exhibit  of  that  company. 
This  machine  was  operated  in  connection  with  a  large 
refrigerator,  in  the  center  of  which  was  the  brine  tank.  An 
ice-freezing  tank  <was  also  connected  to  the  machine.  The 
Sierra  high-tension  oil  switch  and  series  transformer  were 
displayed  in  the  booth  of  the  H.  W.  Johns-Manville  Com- 
pany. Representing  the  company  were  Messrs.  J.  W.  Perry, 
J.  C.  C.  Morris,  F.  S.  Mills,  S.  P.  Russell,  R.  C.  Cole,  W.  E. 
Wright,  G.  G.  Gunderson,  F.  W.  Doty,  B.  Hatton,  G.  A. 
Saylor,  V.  A.  Wellman,  H.  G.  Petersen,  D.  A.  Boylan,  I.  T. 
De  Silva  and  F,  W.  Loomis. 

Metropolitan  Engineering  Company,  Brooklyn,  N.  Y., 
displayed  a  complete  line  of  Murray  porcelain  apparatus, 
including  meter  protective  devices,  meter  seals,  service 
switches  and  cut-outs,  meter  testing  plugs,  renewable  fuses, 
panelboards,  subway  cut-outs  and  branch  plugs,  inclosed 
primary  fuse  and  high-tension  cut-out  for  pole  line  and 
subway  work,  high-tension  series  cut-out  and  switch  for 
arc  lamps,  subway  cable  racks,  etc.  In  the  Murray  system 
nothing  is  left  to  the  chance  of  human  carelessness,  and 
the  circuit  cannot  be  made  unless  all  of  the  contacts  are 
inclosed  in  porcelain.  Devices  have  been  short-circuited 
standing  in  gasoline  with  the  upper  or  fuse  part  in  a  gaso- 
line atmosphere,  thus  demonstrating  the  security  afforded 
by  the  system  in  hazardous  locations.  The  meter  protective 
device  is  well  known,  having  been  described  in  the  reports 
of  the  meter  committees  of  the  various  national  bodies. 
Messrs.  T.  E.  Murray  and  P.  E.  Brown  were  present  during 
the  convention. 

Minerallac  Electric  Company,  Chicago,  111.,  made  a 


display  of  its  insulating  materials,  including  high-tension 
and  low-tension  paints,  wood  bushings,  insulators,  tapes  and 
varnishes.  In  the  front  of  the  booth  were  displayed  a 
niaxicator  and  a  universal  maxomctcr,  the  former  for  use 
on  loads  up  to  50  hp  and  the  latter  for  connected  loads 
above  50  hp.  The  maxometer  has  been  developed  for  use 
with  standard  watt-hour  meters,  to  which  they  are  inter- 
locked electrically.  The  impulses  transmitted  to  the  max- 
ometer arc  made  through  a  standard  contact-making  com- 
mutator which  is  mounted  upon  one  of  tiic  spindles  of  the 
meter  register.  The  circuit  of  the  solenoid  contained  within 
the  maxometer  is  closed  by  the  commutator  at  a  rate  pro- 
portional to  the  consumption  of  energy.  The  solenoid  drives 
two  pointers,  one  known  as  tiie  setback  pointer  and  the  other 
as  the  friction-indicating  pointer.  During  the  forward  mo- 
tion the  setback  pointer  drives  the  friction  pointer  at  ex- 
actly the  same  rate,  but  at  the  end  of  a  half-hour  interval 
the  setback  mechanism  is  raised  and  the  first  pointer  is 
returned  automatically  to  zero,  the  friction  pointer  remain- 
ing at  its  former  position.  The  setback  pointer  is  then  re- 
engaged with  the  advancing  mechanism  and  the  cycle  is 
continued  every  half  hour.  By  this  means  and  without  the 
use  of  a  clock  mechanism  the  maximum  demand  per  half- 
hour  interval  on  any  installation  is  readily  obtainable.  The 
Minerallac  printometer,  described  in  these  columns  some 
time  ago,  was  also  featured.  Those  in  attendance  were 
Messrs.  H.  S.  Sines  and  C.  N.  Arnold. 

National  Electric  Lamp  Association's  Engineering 
Department  occupied  a  booth  in  the  northwest  corner  of 
the  hall,  the  prominent  feature  of  which  was  a  large  tree- 
shaped  bronze  fixture  bearing  various  sizes  of  tungsten 
lamps  fitted  with  prismatic  glassware.  Tungsten  lamps  of 
all  regular  sizes  for  commercial  lighting  circuits  were  shown 
in  a  case  illuminated  by  forty  sign  lamps.  In  another  case 
was  displayed  a  line  of  tungsten  miniature  lamps  for  volt- 
ages ranging  from  2  to  30.  The  case  contained  in  addition 
the  new  tungsten  lo-watt,  ioo-130-volt  and  the  5-watt, 
50-65-volt  sign  lamps,  which  were  shown  for  the  first  time. 
In  one  corner  of  the  booth  was  a  full-sized  section  of  the 
testing  racks  in  use  at  the  Engineering  Department,  shown 
in  operation.  A  large  number  of  decorative  lamps  and 
units  made  up  of  different  forms  of  illuminating  glassware 
completed  the  exhibit.  Among  those  in  attendance  were 
Messrs.  J.  R.  Crouse,  H.  A.  Tremaine,  S.  E.  Doane,  W,  M. 
Skiff,  W.  Harrison,  L.  S.  Twomey,  R.  Beman,  R.  E.  Camp- 
bell, J.  A.  Vendergrift,  H.  Eisenmenger  and  E.  H.  Hough- 
ton. 

Otis  Elevator  Company,  Yonkers,  N.  Y.,  distributed 
literature  devoted  to  its  traction  elevators,  residence 
elevators,  escalators,  etc.  The  various  working  parts  of 
the  Otis  system  of  elevators  were  described  in  a  catalog 
especially  prepared  for  that  purpose.  Those  in  attendance 
were  Messrs.  R.  W.  Charles,  R.  J.  Huntington,  J.  C.  Bebb 
and  R.  A.  Parks. 

Pacific  Electric  Heating  Company,  Ontario,  Cal., 
made  a  complete  display  of  its  line  of  electric  heating  ap- 
pliances, including  the  well-known  hot-point  irons,  chafing 
dishes,  coffee  urns  and  toasters.  Tailor  irons,  laundry 
irons,  foot-warmers,  heaters,  traveling  sets  and  electric 
grills  were  also  shown.  Electric  emersions  and  water 
heaters,  heating  pads,  etc.,  were  displayed  to  advantage 
in  the  large  space  occupied  by  the  company.  Representing 
the  company  were  Messrs.  F.  Booth,  H.  T.  Van  Riper, 
J.  N.  Bowden  and  H.  T.McCrea. 

Philadelphia  Electrical  Manufacturing  Company, 
Philadelphia,  Pa.,  displayed  an  iron  standard  in  the  center 
of  its  booth,  to  which  were  attached  the  various  styles  of 
tungsten  arc  lamps  manufactured  by  the  company. 
Attached  lower  down  on  the  standard  were  samples  of 
"Pemco"  incandescent  street-lighting  fixtures  and  absolute 
cut-outs.     Mr.  C.  L.  Bundy  was  present. 
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Simplex  Electric  Heating  Company,  Cambridge,  Mass., 
showed  a  line  of  electric  cooking  and  heating  apparatus,  in- 
cluding a  range  and  a  complete  assortment  of  irons,  chafing 
dishes,  waffle  irons,  toasters,  water  heaters,  heating  pads, 
etc.  Those  in  attendance  were  Messrs.  G.  Young,  F.  G. 
Larkin,  F.  H.  Smith  and  J.  I.  Ayer. 

Wagner  Electric  Manufacturing  Company,  St.  Louis, 
Mo.,  had  a  number  of  its  motors  on  exhibition  and  fea- 
tured the  rectifier  built  by  it  for  charging  automobile 
ignition  batteries  from  alternating-current  circuits.  In  one 
corner  of  the  booth  was  a  single-phase  converter  and 
switchboard  for  electric-vehicle  battery-charging  circuits. 
These  outfits  are  built  in  ratings  ranging  from  2  kw  to 
5  kw.  Representing  the  company  were  Messrs.  F.  N. 
Jewett,  J.  Mustard,  A.  T.  Myers,  T.  S.  Clark,  F.  R.  Bates 
and  R.  D.  Lillibridge. 

Waverley  Company,  Indianapolis,  Ind.,  showed  an  elec- 
tric  pleasure   vehicle.      The   company   was    represented   by 

F.  T.  Bird. 

Western  Electric  Company,  Chicago,  111.,  occupied  a 
booth  in  which  were  a  number  of  fans  and  domestic  ap- 
pliances, together  with  an  intercommunicating  telephone 
set.  The  booth  was  employed  chiefly  for  reception  purposes, 
and  in  attendance  were  Messrs.  F.  B.  Gleason,  P.  J.  Aaron, 
Carl  Bush,  L.  Brown,  M.  H.  Nichols,  F.  Parrish  and 
A.  L.  Phillips. 

Westinghouse  Electric  &  Manufacturing  Company, 
Pittsburgh,  Pa.,  made  a  very  complete  display  of  its 
machinery,  apparatus  and  instruments.  The  new  line  of  fan 
motors  brought  out  by  the  company  and  its  complete  line 
of  electric  heating  apparatus  were  on  view;  also  various 
types  of  watt-hour  meters  and  precision  meters.  Within 
the  booth  was  shown  the  make-up  of  the  carbon  flame-arc 
lamps  for  constant-current  service,  twelve  of  which  were 
used  to  illuminate  the  street  in  front  of  the  Armory.  A 
hne  of  the  tungsten  lamps  built  by  the  Westinghouse  Lamp 
Company  was  also  displayed,  and  styles  of  the  metallic 
flame  arc  built  by  the  Westinghouse  Electric  &  Manufac- 
turing Company.  Near  one  end  of  the  booth  was  shown  a 
condenser-type  terminal  for  88,000-volt  outdoor  service  or 
iio,ooo-volt  indoor  service.  The  exhibit  as  a  whole  was 
arranged  around  the  outside  of  the  large  space  contracted 
for  by  the  company,  the  interior  of  which  was  ample  for 
entertaining  the  guests  of  the  company.  The  overflow  of 
heavy  apparatus  was  shown  in  a  separate  booth.  The  com- 
pany was  represented  by  Messrs.  G.  E.  Tripp,  L.  A.  Osborne, 
S.  L.  Nicholson,  W.  W.  Briggs,  C.  S.  Cook,  G.  B.  Grifiin, 
J.  C.  McQuiston,  A.  A.  Brown,  W.  S.  Rugg,  J.  J.  Gibson, 
J.  A.  Brett,  T.  P.  Gaylord,  C.  E.  Heise,  K.  E.  Van  Kuran, 
A.  Tobias,  J.  W.  Busch,  G.  W.  Ewing,  Stephen  Gardiner, 
S.  Q.  Hayes,  A.  M.  Irwin,  W.  D.  McDonald,  B.  S.  Manuel, 
T.  T.  Pace,  E.  A.  Thornwell,  J.  S.  Tritle,  L.  L.  Warfield, 

G.  R.  Sailor,  F.  N.  Kollock,  Jr.,  A.  A.  Miller,  H.  T.  Robe- 
shite,  L.  C.  LaMont  and  T.  G.  Whaling. 

Weston  Electrical  Instrument  Company,  Newark, 
N.  J.,  made  a  very  complete  and  interesting  display  of  all 
types  of  instruments  manufactured  by  it.  The  operation 
of  the  company's  synchroscope,  frequency  meter,  wattmeter, 
power- factor  meter,  ammeter  and  voltmeter  was  shown  in 
connection  with  motor-generator  sets  and  a  device  for 
giving  a  varying  load  at  the  switchboard.  The  arrange- 
ment subjects  the  instruments  to  a  very  severe  test  and 
demonstrates  their  dead-beat  qualities  and  the  rapidity  with 
which  they  respond  to  violent  fluctuations.  Forming  part  of 
the  exhibit  was  a  20,000-amp  ammeter  with  illuminated 
dial  of  the  type  employed  for  indicating  the  total  current 
output  of  large  systems.  One  case  contained  a  complete 
line  of  new  portable  and  switchboard  instruments  for  direct- 
current  service.  Those  in  attendance  were  Messrs.  F.  F. 
Smith  and  A.  Honeychurch. 


FLUSH  SWITCH. 


The  flush  switch  here  shown  has  been  built  without  a 
rotating  member,  use  being  made  of  a  simple  reciprocating 
mechanism.  The  stroke  of  the  button  is  short  and  in  a 
straight   line.     The   wearing   parts   of   the   mechanism   are 


Flush   Switch. 

polished   steel   balls   on   brass   surface,    the    balls   giving   a 
true  balance  of  spring  pressure. 

Pushing  the  "on"  button  brings  the  contact  piece  forward, 
while  pushing  the  '"off"'  button  breaks  the  contact  with  a 
sharp  snap.  The  contact  piece  breaks  the  circuit  at  four 
points  on  each  side.  The  rating  is  10  amp,  250  volts.  The 
mechanism  is  inclosed  in  a  casing  made  of  molded  in- 
sulating material  developed  in  the  ceramic  laboratory  of 
the  Cutler-Hammer  Manufacturing  Company,  Milwaukee, 
Wis.,  which  has  placed  the  switch  on  the  market. 


MOTOR  FOR  CEILING  SUSPENSION. 


Herewith  is  illustrated  a  motor  suitable  for  ceiling  sus- 
pension and  direct  coupling  to  line  shafts.  The  motor  is 
of  the  commutating-pole  type  with  bearings  carried  in  rigid 
six-arm  bonnets  and  the  frame  divided  horizontally,  there 
being  eye  bolts  on  each  side  with  tap  holes  in  both  parts  of 
the  frame,  so  that  the  entire  motor  may  be  conveniently 
lifted  in  place  and,  if  necessary,  the  lower  part  can  readily 
be  removed.  Particular  attention  has  been  paid  in  the 
design  to  giving  an  extra  heavy  shaft  with  very  liberal 
bearing  surface,  yet  by  the  use  of  a  steel  frame  and  by 
taking  the  fullest  advantage  of  the  commutating-pole  fea- 
ture an  extremely  light  and  compact  design  has  been  ob- 
tained.    The  50-hp,  2oo-r.p.m.  motor  here  shown  has  a  net 


Motor  for  Ceiling   Suspension. 

weight  of  approximately  7000  lb.  and  therefore  required 
far  less  special  construction  in  connection  with  the  roof 
truss  from  which  it  is  supported  than  would  be  the  case 
with  the  ordinary  slow-speed  motor,  the  weight  of  which 
would  be  in  excess  of  10,000  lb.  This  motor  has  been 
developed  by  the  Diehl  Manufacturing  Company, Elizabeth- 
port,  N.  J. 
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ATTACHMENT. 


CHAIN-PULL   RECEPTACLE   WITH  LAMP-LOCKING      iln'  i<.r  i.^  ilun  .hI|um.,I  iinnl  the  |,umtcT  i>  opposn.-  tlu- 

si/0   nt    drill    to   hi-   iisnl. 

'Jliis  drill  is  maiiiit';icliiic(|  by  the   l-ooU-  liuri  <  i)iiii);iiiv. 

1,  .1  11     .     .    I         11  .  1  ^  Icv<d;iiid.  Ohio,  and  tlic  idcctrical  ((luipiiient   is   fiiniislu-d 

lliicwith    IS    dlustratcd    a    liuhtmij    lixlim'    rom hiiimij    a       ■       ,,,      ,,   ,  1  1     ,   •      u    1-      •         •        t-  ,x 

chaiii-pull  rccciJtacIe.  lainp-loc-kmi;  (U-vicc  and  prismatic  ro        j.jj^,]  *  **  '      • 

flfctor.     Tlic  so-called  "shuriok"'  protects  from  removal  not  

only   the   lamp  hut    the   reflector   as   well,   because   with    the 

OIL  SWITCH. 


Chain-Piill    Receptacle    with    Lamp- Locking    Attachment. 

lamp  locked  in  j)lace  the  reflector  cannot  be  removed.  The 
locking  attachment  is  unobtrusive  and  can  l)e  operated  only 
by  means  of  a  special  key  of  peculiar  triangular  shape. 
This  device  has  been  developed  for  the  market  bv  Pass  S: 
Sevmour.  Inc.,  Solvav.  N.  Y. 


DIRECT-MOTOR-DRIVEN    DRILL. 


The  accompanying  illustration  shows  a  heavy-duty  drill 
with  a  wide  speed  range  directly  driven  by  a  7.5-lip  variable- 
speed  motor.  The  motor  is  of  the  armature-shifting  type 
and  has  a  speed  range  of  from  200  r.p.m.  to  1600  r.p.m. 
The  shifting  of  the  armature  is  accomplished  by  a  small 
motor  mounted  on   the   top  of   the  driving  motor  and   con- 


Electrlcally     Driven     Drill. 

nected  to  the  shitting  mechanism  through  sprockets  and 
chain.  To  vary  the  speed  the  operator  simply  presses  the 
"fast"  or  "slow"  button  of  the  speed  control,  which  is 
conveniently  located.  The  drill  is  also  equipped  with  a 
speed  dial  provided  with  two  scales,  one  showing  the  cut- 
ting space  and  the  other  various  sizes  of  drills.  The  dial 
is  first  set  for  the  cutting  speed  desired  and  the  speed  of 


It  is  claimed  that  the  oil  switch  herewith  illustrated,  as 
developed  for  voltages  up  to  7500,  contains  every  feature 
necessary  for  reliability  and  long-continued  successful  oper- 
ation. The  switches  are  made  non-automatic  and  automatic, 
hand  and  solenoid  o])erated,  and  for  mounting  on  switch- 
board panel,  ])anel  ])ipes,  pipe  framework,  flat  surfaces  or 
in  cells.  Autf)matic  tripping  on  predetermined  abnormal 
conditions  is  accomjjli'^lied  bv  series  transformers  and  relavs 


Triple-Pole,    Single-Throw    7500-Volt    Oil    Switch. 

for  all  voltages  or  by  series  trip  coils  on  the  switches  them- 
selves for  potentials  up  to  2500  volts.  The  double-throw 
switches  consist  of  two  single-throw  units  with  a  common 
frame  and  oil  vessel.  The  operating  levers  are  equipped 
with  a  single  mechanical  lock  so  arranged  that  only  one  set 
of  contacts  can  be  closed  at  one  time. 

This  line  of  switches  has  been  introduced  by  the  General 
Electric  Company,  Schenectady,  N.  Y. 


SHUNT- WOUND  MOTORS  FOR  TRACK  WORK. 


Almost  all  motors  used  on  railway  circuits  are  series- 
wound,  thus  having  a  speed  which  decreases  with  increasing 
load.  The  series  winding  is  of  great  benefit  in  protecting 
the  motor  from  sudden  fluctuations  in  voltage  and  other  dis- 
turbances in  railway  circuits.  In  case  constant  speed  is 
wanted,  irrespective  of  the  load,  shunt-wound  motors  must 
be  used.  Such  a  motor  operated  on  an  ordinary  grounded 
railway  circuit  is  subject  to  very  severe  conditions,  and 
special  orecautions  must  be  taken  in  its  construction. 

The  Railway  Track  Work  Company,  of  Philadelphia,  is 
operating  some  3.5-hp  shunt-wound  motors  for  driving 
track  grinders  on  550-volt  direct-current  railway  circuits, 
which  motors  are  said  to  have  withstood  the  severe  service 
very  well.     These  motors,  which  are  exposed  to  the  weather, 
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dirt,  dust  and  grit,  arc  ei|iiipped  with  si)ccially  designed 
bearings  with  spring  covers  on  the  oil-well  openings  and 
with  caps  to  prevent  the  entrance  of  any  foreign  material, 
'ihe  field  coils  are  wound  with  si)ecially  insulated  wire 
having  a  coating  of  higii-rcsistance,  heat-proof  and  water- 
proof enamel  in  addition  to  the  ordinary  cotton  covering. 
The  field  coil  and  the  armature  are  completely  and  solidly 


Shunt-WoLind    Motor  for  Track   Work. 

filled  with  insulating  gums  by  the  process  of  vacuum  im- 
pregnating. The  motors  were  manufacturerl  by  the 
Crocker-Wheeler  Company,  Ampere,  X.  J. 


ARC-LAMP  TRANSFORMER. 


The  device  illustrated  herewith  is  known  as  the  ""trans- 
potarc,"  and,  as  its  name  suggests,  is  a  transformer  for 
"spot-light"  arc  lamps.  The  "spot"  and  "flood"  lamps  in 
general  use  in  all  well-equipped  theaters  require  an  emf  of 
35  volts  at  the  arc,  such  voltage  usually  being  obtained  from 
the  commercial  no-volt  or  220-volt  lighting  circuits  by  the 


former^.  The  core  is  made  from  silicon  steel.  Hoth  the 
core  and  the  coils  are  first  insulated  and  then  impregnated 
w  ith  a  waterproof  compound  by  means  of  the  vacuum  tr.^at- 
ment. 

The  electrical  proportions  are  such  that  if  the  lamp  ter- 
minals  be  short-circuited  the  current  will  rise  by  oidy  a 
small  amount  above  normal.  With  the  "transpotarc"  there 
can  therefore  be  no  dangerous  flow  of  current  under  any 
possible  condition  of  service.  The  transformer  serves  as  a 
base  for  the  lamp,  being  especially  adapted  to  the  standard 
pipe  support  used  on  the  usual  ""spot"  and  "flood"  lamps. 
The  device  has  been  placed  on  the  market  by  the  Fort 
Wayne  Electric  Works  of  the  C.eneral  Electric  Company, 
I'ort  Wayne,  Ind. 


LARGE  ELECTRICALLY  DRIVEN    RIVETING 
MACHINE. 

I'or  the  final  riveting  of  the  (.•iioniioiis  lock  gales  at  the 
Panama  Canal  the  McClintic-Marsiiali  construction  Com- 
pany, of  Pittsburgh,  has  installed  sixteen  special  electrically 
operated  machines  for  drilling  and  reaming  rivet  holes. 
The  machines  arc  designed  to  run  on  a  standard-gage  track 
and  are  mounted  on  broad  adjustable  scaffolds  which  are 
suspended  from  brackets  by  chains  from  the  top  of  the 
gate.  The  inclined  hand-wheel  shown  in  Fig.  1  operates 
through  a  train  of  gears  and  moves  the  machine  along  the 
track.  The  horizontal  hand-wheel  actuates  suitable  reduc- 
tion gearing  and  a  .'■crew  which  raises  or  lowers  the 
spindles,  while  the  quick-return  motion  is  actuated  by  means 
of  a  spider  hand-wheel.  Each  machine  can  be  o])erated 
al  four  speeds  which  are  instantly  available  tlirough  the 
quick-change  gear  mechanism,  and  the  spindles  can  be  fed 
independently.  A  clutch  lever  is  provided  for  placing  either 
spindle  in  operation,  while  the  feed  lever  is  seen  in  Fig.  i, 
just  above  the  clutch  lever,  through  the  hand-wheel.  A 
direct-current,  adjustable-speed,   shunt-wound  motor,   rated 


Arc- Lamp  Transformer. 


Figs.    1    and   2— Electrically    Driven    Riveting    Machine. 


insertion  of  a  rheostat  in  series  with  the  lamp.     The  use  of  at  10  hp,  220  volts,  is  used.     It  is  stated  that  on  tests  made 

the  series  resistor  is  very  wasteful  of  energy.     The  "trans-  at    Gatun    one    of    the    machines    drilled    i    i/i6-in.    holes 

potarc"  has  been  designed  to  eliminate  the  electrical  energy  through  i-in.  plates  in  four  seconds,  or  at  a  rate  of  15  in. 

fornierlv  wasted  as  heat.  per  minute.     These  machines  are  built  by  the  Foote-Burt 

The   device   is    rated   at    i.;    kw   and    for    use   on    cither  Company,   of   Cleveland,   Ohio.     The   electrical    equipment 

rio-volt  or   220-volt,  6o-cycle  or    133-cycle  circuits.     It   is  was   furnished  by  the  Westinghouse   Electric  &   Manufac- 

s'milar    in    constructive    material     to    high-voltage    trans-  luring  Company,  East  Pittsburgh.  Pa. 
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Industrial  and  Financial  News 


UNMISTAK.XIJLK  ^i^•ns  llial  business  is  holding  its 
own  in  the  face  of  political  and  lai)or  unrest  may  be 
found  in  the  increases  recorded  recently  in  bank 
clearinjis,  in  railroad  earnings  and  in  the  country's  foreign 
trade.  A  gain  of  over  10  per  cent  was  made  last  week  in 
bank  clearings;  an  increase  of  nearly  7  per  cent  in  gross 
railroad  earnings  for  June  was  indicated  by  the  returns  in 
the  hrst  week  of  the  month,  and  the  value  of  foreign  trade 
in  the  month  of  May,  according  to  a  statement  issued  this 
week  by  the  government,  was  not  only  greatly  in  excess 
of  that  in  May,  iQil,  but  was  larger  than  that  in  any  corre- 
sponding period  in  the  past  five  years.  Reflection  upon  the 
proportions  of  the  trade  movement  indicated  by  these  addi- 
tions to  the  huge  volume  of  business  always  effected  of 
necessity  throughout  the  country  should  set  at  rest  any 
uneasiness  as  to  the  outlook  for  the  remainder  of  the  year. 
With  the  lessening  of  political  clamor  after  nomination  of 
the  presidential  candidates,  there  seems  to  be  no  good 
reason  why  an  early  response  to  the  favorable  influences 
now  existing  in  commercial  lines  should  not  be  made. 
Pending  this  briskness,  however,  the  money  market  is  rela- 
tively quiet.  Rates  June  19  were:  Call,  2y2@2^  per  cent; 
ninety  days,  3@3J4  per  cent. 


Patent  Decision  Clears  Way  for  Wireless  Merger. — A  de- 
cision handed  down  by  the  United  States  Circuit  Court  of 
Appeals  at  Boston  on  June  18  in  favor  of  the  United  Wire- 
less Company  in  a  suit  which  was  brought  against  it  by  the 
National  Electric  Signalling  Company  for  alleged  infringe- 
ment of  patents  granted  to  Reginald  A.  Fessenden  and  con- 
trolled by  the  National  company  makes  possible  the  merger 
of  the  United  Wireless  Company  with  the  Marconi  Wireless 
Telegraph  Company  of  America,  as  sanction  for  the  con- 
solidation of  these  two  companies  has  been  withheld  by  the 
federal  courts  pending  settlement  of  this  suit.  The  de- 
cision of  the  United  States  Circuit  Court  of  Appeals  in  this 
case  reverses  a  decision  handed  down  on  Sept.  21,  191 1,  by 
Judge  Hale  at  Portland,  Maine,  sustaining  the  claims  of 
the  National  Electric  Signalling  Company  to  Patent  No. 
706,736,  granted  to  Mr.  Fessenden  Aug.  12,  1902.  Suit  has 
been  brought  by  the  Marconi  company  against  the  Sig- 
nalling company  on  the  ground  that  the  Fessenden  pat- 
ents are  an  infringement  on  rights  granted  to  Mr.  Marconi. 
Reorganization,  of  the  United  Wireless  Company  is  pro- 
gressing smoothly,  and  holders  of  600,000  shares  of  the 
company's  stock  have  paid  the  assessment  of  50  cents  per 
share  agreed  upon  under  the  reorganization  plan.  The 
$300,000  obtained  from  this  source  has  been  used  by  the 
reorganization  committee  to  purchase  all  of  the  assets  of 
the  United  company  from  the  trustees  in  bankruptcy. 
These  have  been  sold  to  the  Marconi  company  for  140,000 
shares  of  its  capital  stock  of  the  par  value  of  $5  per  share. 
The  Marconi  company  is  planning  to  erect  a  receiving 
station  at  Glace  Bay  to  work  in  conjunction  with  the  send- 
ing station  which  it  has  there. 

Foreign  Capital  for  Aluminum  Manufacture  in  North 
Carolina. — The  Banque  Franco-Americaine,  of  Paris,  and 
the  Bank  Leu  &  Company,  of  Zurich,  are  the  promoters  of 
a  new  corporation,  known  as  L'Aluminum  Frangaise,  which 
lias  been  organized  in  Paris  with  a  capital  of  15,000,000 
francs  to  manufacture  aluminum  in  this  country.  The  South- 
ern Aluminum  Company,  capitalized  at  $8,000,000,  will  be 
the  operating  company.  Properties  of  the  North  Carolina 
Electric  &  Power  Company,  near  W^hitney,  N.  C,  where 
there  are  large  deposits  of  bauxite,  used  in  the  manufac- 
ture of  aluminum,  have  been  purchased  by  the  foreign  syn- 
dicate, which  will  locate  its  plants  at  that  place.  This 
purchase  includes  land,  houses,  dams  and  a  partly  com- 
pleted hydroelectric  plant,  which  has  a  rated  output  of 
50,000  hp.  Ownership  of  some  7,200  acres  of  land  in  Whit- 
ney and  along  the  Yadkin  River  is  retained  by  the  North 
Carolina  company.  This  corporation,  of  which  Laurence  H. 
Sanders,  2  Rector  Street,  New  York  City,  is  president,  re- 
sulted from  the  reorganization  of  the  Whitney  company  in 


191 1.  While  all  financial  details  have  not  been  completed,  it 
is  understood  that  the  foreign  syndicate  will  pay  $750,000  in 
cash  and  $500,000  in  stock  of  the  .Southern  Aluminum  Com- 
pany for  the  properties.  Dr.  1'.  Heroult,  of  149  Broadway, 
New  York,  is  now  in  Whitney,  rei)resenting  the  foreign  in- 
terests in  the  transaction. 

Ohio  Telephone  Merger  Contemplated. — Announcement 
has  been  made  tiial  the  Ohio  Public  Service  Commission 
would  consider  this  week  plans  for  the  consolidation  of  the 
telephone  companies  in  Ohio  controlled  by  J.  P.  Morgan  & 
Company  with  those  of  the  American  Telephone  &  Tele- 
graph Company  in  that  State.  Such  consolidation  would 
mean  the  elimination  of  the  dual  telephone  system  now 
operated,  with  many  disadvantages,  in  the  territory  served 
by  these  companies.  The  independent  companies  concerned, 
which  came  under  Morgan  control  about  four  years  ago, 
are  the  Cuyahoga  Telephone  Company,  the  Columbus 
Citizens'  Telephone  Company,  the  Toledo  Home  Telephone 
Company,  the  Home  .Telephone  Company  of  Dayton,  and 
the  United  States  Telephone  Company.  With  their  sub- 
sidiaries, these  companies  furnish  service  to  over  1,500,000 
people  in  Ohio,  the  long-distance  lines  of  the  United  States 
Telephone  Company,  which  has  furnished  the  principal 
opposition  to  the  Bell  system,  reaching  nearly  every 
county  in  Ohio,  excepting  Harnilton,  and  practically  all  the 
important  cities  and  towns  excepting  Cincinnati.  In  all 
the  cities  served,  with  the  exception  of  Cleveland,  the 
Morgan  companies  meet  competition  from  the  Central 
Union  Telephone  Company,  which  is  controlled  by  the 
American  Telephone  &  Telegraph  Company. 

Public  Utility  Securities  Listed. — The  following  public 
utility  securities  have  been  listed  on  the  New  York  Stock 
Exchange:  Standard  Gas  &  Electric  Company,  $10,300,000 
convertible  6  per  cent  sinking-fund  bonds;  American  Cities 
Company,  $20,553,500  6  per  cent  cumulative  preferred  stock 
and  $16,264,700  common  stock;  Ontario  Power  Company  of 
Niagara  Falls,  $8,272,000  first-mortgage  5  per  cent  sinking- 
fund  forty-year  bonds,  due  1943;  Chicago  Telephone  Com- 
pany, $14,000,000  first-mortgage  fifteen-year  5  per  cent  gold 
bonds,  due  1923;  Havana  Electric  Railway,  Light  &  Power 
Company,  $15,000,000  6  per  cent  cumulative  preferred  stock 
and  $15,000,000  common  stock. 

General  Bakelite  Company  Starts  Infringement  Suits. — 
The  General  Bakelite  Company,  of  100  William  Street, 
New  York,  manufacturer  of  insulating  substances,  has 
brought  suits  for  infringements  of  its  Bakelite  .  patents 
against  the  Condensite  Company  of  America  and  several 
users  of  "Condensite,"  among  them  the  Dickinson  Manu- 
facturing Company,  of  Springfield,  Mass.;  the  Duranoid 
Manufacturing  Company,  of  Newark,  N.  J.,  and  Hardman 
&  Wright,  of  Belleville,  N.  J.  Fundamental  Bakelite  pat- 
ents have  been  allowed  in  Germany  and  have  been  sustained 
by  the  German  Patent  Office. 

New^  Doherty  Holding  Company  Formed. — The  Consoli- 
dated Cities  Light,  Power  &  Traction  Company  has  been 
incorporated  under  Delaware  laws  by  H.  L.  Doherty  & 
Company.  The  new  concern  will  be  a  holding  company  for 
a  number  of  public-service  corporations  in  which  the  in- 
corporators are  interested.  It  will  have  a  capital  stock  of 
$10,000,000,  of  which  $5,000,000  will  be  issued  at  present. 
There  will  also  be  an  authorized  issue  of  $25,000,000  bonds, 
of  which  only  a  small  amount  will  be  outstanding  at  this 
time.  The  outstanding  securities  have  been  underwritten 
by  foreign  interests. 

Central  Maine  Power  Company  Obtains  Water  Rights. — 
The  rights  of  the  State  Trust  Company,  of  Augusta,  Maine, 
to  power  sites  and  other  lands  in  the  towns  of  Clinton, 
Canaan  and  Skowhegan,  Maine,  formerly  held  by  the 
George  S.  Ricker  Company,  have  been  acquired  by  the 
Central  Maine  Power  Company,  of  Waterville,  Maine. 
Among  the  properties  acquired  are  certain  flowage  rights 
along  the  Carrabasset,  mills  and  mill  privileges  on  the 
Sebasticook  River  in  Clinton,  and  about  1200  acres  oT 
timber  land  in  Canaan,  Skowhegan  and  Hartford. 
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Idaho  Public  Utility  Companies  Merged. — Kissel,  Kinni- 
cut  &  Company,  bankers,  New  York,  with  several  other 
New  York  interests,  have  formed  a  corporation  under  the 
laws  of  Maine,  known  as  the  Idaho  Railway,  Light  &  Power 
Company,  which  is  a  merger  of  several  electric  railway, 
light  and  power  companies  operating  in  and  near  Boise, 
Idaho.  The  authorized  capital  of  the  new  company  is  $30,- 
000,000,  of  which  $JO,ooo,ooo  is  common  and  $10,000,000  is 
6  per  cent  non-cumulative  preferred  stock.  A  majority  of 
both  the  $7,485,700  outstanding  common  stock  and  the 
$2,491,000  preferred  stock  of  the  Idaho-Oregon  Light  & 
Power  Company,  of  Boise,  has  been  acquired  by  the  new 
company,  together  with  about.  $1,443,000  of  its  consolidated 
hrst  and  refunding  mortgage  6  per  cent  gold  bonds,  there 
now  being,  aside  from  this  amount,  only  some  $170,000  of 
this  issue  outstanding.  In  addition  to  these  securities,  the 
Idaho  Railway,  Light  &  Power  Company  has  acquired  a 
4000-kw  hydroelectric  plant  on  the  Snake  River,  Idaho, 
formerly  owned  by  the  Swan  Falls  Power  Company,  ot 
Nampa,  Idaho,  energy  being  furnished  from  this  plant  to 
the  Idaho-Oregon  Light  &  Power  Company.  The  prop- 
erty and  franchises  of  the  Dewey  Electric  Light  &  Power 
Company,  Ltd.,  of  Nampa,  Idaho,  the  holdings  of  the  Cald- 
well Power  Company,  of  Caldwell,  Idaho,  and  those  of 
several  interurban  railways  operating  in  and  near  Boise, 
Nampa  and  Caldwell,  including  those  of  the  Boise  &  Inter- 
urban Railway,  have  also  been  taken  over  by  the  new  com- 
pany. Its  directors  are  Albert  H.  Wiggin,  president  of  the 
Chase  National  Bank,  New  York;  Charles  H.  Sabin,  vice- 
president  of  the  Guaranty  Trust  Company,  New  York; 
John  D.  Ryan,  president  of  the  Amalgamated  Copper  Com- 
pany; Robert  W.  Watson,  managing  director  Great  North- 
ern Power  Company;  William  Mainland,  president  Idaho 
Railway,  Light  &  Power  Company;  Sinclair  Mainland, 
director  Idaho-Oregon  Light  &  Power  Company;  R.  M. 
Burtis,  president  Interstate  Power  Company,  Oshkosh, 
Wis.;  Stacy  C.  Richmond,  Winslow,  Lanier  &  Company; 
Samuel  L.  Fuller,  Kissel,  Kinnicut  &  Company;  A.  E. 
Thompson,  Oshkosh,  Wis.,  and  Grant  Fitch,  vice-president 
National   Exchange   Bank,   Milwaukee,   Wis. 

Financial  Matters  Before  New  York  Commission. — The 
Public  Service  Commission  for  the  Second  New  York  Dis- 
trict has  received  a  petition  from  the  Adams  (N.  Y.) 
Electric  Light  Company  asking  for  permission  to  take  over 
all  of  the  property  and  assets  of  the  Adams  Electric  Light 
Company,  Ltd.,  including  franchises.  The  petition  also 
asks  for  the  necessary  approval  of  franchises,  permission 
to  commence  construction,  and  authority  to  issue  $30,000 
of  bonds,  the  proceeds  from  which  are  to  be  used  for 
making  improvements  and  betterments,  and  $18,000  of  its 
common  capital  stock  for  the  purchase  of  the  property  and 
assets  of  the  Adams  Electric  Light  Company,  Ltd.  The 
Second  District  Commission  has  received  notification  from 
the  Skaneateles  Telephone  Company  that  it  has  sold  and 
conveyed  its  physical  property  and  business  to  the  New 
York  Telephone  Company  for  the  sum  of  $20,700. 

Cincinnati  &  Suburban  Bell  Telephone  Financing. — Au- 
thority has  been  granted  to  the  Cincinnati  &  Suburban  Bell 
Telephone  Company  by  the  Ohio  Public  Service  Commis- 
sion to  issue  $580,000  additional  capital  stock  for  the  pur- 
pose of  providing  a  new  central  exchange  building  and 
switchboard  of  sufficient  size  to  take  care  of  its  business 
more  effectively.  The  company  has  an  authorized  capital 
stock  of  $8,000,000,  hut  only  $7,058,050  has  been  issued.  The 
remainder  has  been  held  in  the  treasury  for  the  purpose  of 
making  improvements  and  furnishing  funds  for  working 
capital  when  needed,  as  in  the  present  case.  The  Newark 
Telephone  Company,  Newark,  Ohio,  has  received  permis- 
sion to  issue  bonds  to  the  amount  of  $140,000.  Most  of 
the  funds  secured  from  the  sale  of  the  bonds  will  be  used 
to  liquidate   indebtedness. 

United  States  Rubber  Declares  20  Per  Cent  Special  Stock 
Dividend. — Directors  of  the  United  States  Rubber  Com- 
pany at  a  special  meeting  on  June  18  declared,  in  addition 
to  the  usual  quarterly  dividends  of  2  per  cent  on  the  first 
preferred  stock,  i^  per  cent  on  the  second  preferred  stock 
and  I  per  cent  on  the  common  stock,  an  extra  stock  divi- 
dend of  20  per  cent  on  the  common  stock.  This  requires 
the  issuance  of  50,000  shares  of  common  stock  at  par  to  the 
holders    of    the    $25,000,000    of    that    issue    outstanding    at 


present.  Resolutions  were  also  passed  providing  for  the 
offering  of  100,000  shares  of  first  preferred  stock  at  par  to 
all  the  holders  of  the  three  classes  of  stock  to  the  extent 
of  12J/2  per  cent  of  present  holdings. 

Tennessee  Railway,  Light  &  Power  Meeting. — Stock- 
holders of  the  Tennessee  Railway,  Light  &  Power  Company 
are  to  hold  a  special  meeting  on  June  26  at  Portland,  Maine, 
to  approve  a  contract  under  which  the  Tennessee  Securities 
Company  issued  common  and  preferred  stock  of  the  Ten- 
nessee Railway,  Light  &  Power  Company,  and  a  contract 
between  the  syndicate  managers  and  the  Tennessee  Railway, 
Light  &  Power  Company  by  which  the  latter  guarantees 
payment  of  principal  and  interest  of  first-mortgage  fifty- 
year  5  per  cent  bonds  of  the  Tennessee  Power  Company. 

American  Public  Utilities  Company  Organized  in  Chi- 
cago.— A  new  company,  known  as  the  American  Public 
Utilities  Company  of  Chicago,  has  been  organized  under 
Delaware  laws  to  manufacture  and  deal  in  natural  and 
artificial  gas,  to  deal  in  stocks,  bonds,  etc.,  and  to  construct 
and  operate  public  utility  systems  of  various  kinds.  The 
incorporators  are  Paul  Neufter,  Harry  E.  Phillips,  Charles 
J.  Horn  and  Burrell  Cramer,  of  Chicago,  and  William  J. 
Maloney,  of  Wilmington,   Del. 

Westinghouse  Machine  Meeting. — While  the  date  for  the 
annual  meeting  of  stockholders  of  the  Westinghouse  Ma- 
chine Company  falls  on  June  25,  a  letter  sent  to  the  stock- 
holders by  T.  S.  Grubbs,  secretary  of  the  company,  inti- 
mates that  the  meeting  will  be  adjourned  pending  "con- 
summation of  certain  important  transactions,  which  will  re- 
sult in  a  substantial  reduction  in  the  amount  of  the  com- 
pany's outstanding  obligations,  and  otherwise  favorably  af- 
fect its  financial  situation." 

Purchase  Flowage  Rights  on  Kennebec  River. — The  Um- 

bagog  Paper  Company,  of  Embden,  Maine,  a  subsidiary  of 
the  International  Paper  Company,  has  purchased  over  300 
acres  of  land  distributed  on  both  sides  of  the  Kennebec 
River,  in  Maine,  extending  about  8  miles  above  Umbagog 
Falls.  With  the  flowage  rights  thus  obtained,  the  com- 
pany will  make  extensive  additions  to  its  manufacturing 
facilities,  including  enlargement  of  its  present  generating 
equipment  to  20,000  hp. 

Philadelphia  Company  Increases  Common  Dividend  Rate. 

— A  quarterly  dividend  of  1^4  per  cent  on  its  common  stock 
has  been  declared  by  the  Philadelphia  Company,  of  Pitts- 
burgh. This  is  payable  Aug.  i  to  holders  of  record  July 
I.  A  regular  dividend  of  1I/2  per  cent  has  been  paid  on  this 
issue  quarterly  since  1901,  and  extra  dividends  of  i  per  cent 
were  paid  on  it  in  1910  and  1911,  placing  it  on  a  7  per  cent 
basis   for  those  two  years. 

McCrum-Howell  Receivers'  Certificates  Authorized. — 
Permission  has  been  granted  to  the  receivers  of  the  Mc- 
Crum-Howell Company  to  issue  not  exceeding  $500,000 
first-lien  receivers'  certificates,  the  proceeds  of  which  are  to 
be  used  for  carrying  on  the  business.  The  receivers  have 
also  been  authorized  to  enter  into  certain  contracts  relating 
to  patent  rights  held  by  the  company  for  the  manufacture 
of  vacuum  cleaners. 

American  Gas  &  Electric  Increases  Dividend. — A  quarter- 
ly dividend  of  i-)4  per  cent  on  its  common  stock,  payable 
July  I,  has  been  declared  by  the  American  Gas  &  Electric 
Company.  This  is  an  increase  of  one-quarter  of  i  per 
cent  over  the  previous  payment  and  places  the  stock  on  a 
yearly  basis  of  7  per  cent. 

Haverhill  (Mass.)  to  Issue  Stock. — Permission  has  been 
granted  to  the  Haverhill  Electric  Company,  of  Haverhill, 
Mass.,  to  issue  11 17  shares  of  additional  capital  stock  at  a 
par  value  of  $100.  The  proceeds  will  be  used  to  pay  off 
floating  indebtedness  incurred  in  construction  and  exten- 
sions. 

Montgomery  (Ala.)  Light  &  Traction  Notes  Sold. — The 
Guaranty  Trust  Company,  New  York,  has  purchased 
$650,000  two-year  6  per  cent  secured  gold  notes  of  the 
Montgomery  Light  &  Traction  Company,  of  Montgomery, 
Ala. 

Boston  Edison  Earnings. — In  the  month  of  May  gross 
earnings  of  the  Edison  Electric  Illuminating  Company  of 
Boston  showed  a  gain  of  about  $50,000,  or  12.5  per  cent  over 
those  in  the  same  month  of  the  previous  year. 
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American  Uiilitics  Cimipauy's  Holdings. —  I  luoi  i>iii  atmn 
'i|  iln'  \iiuiiiaii  I'tilitii-^  (."(iiiipaiiy.  iiiitlfi  tlic  laws  of  Drl- 
awaif,  as  a  lioltliiij^  lompaiiN'  Inr  a  nimil)cr  of  ptihlic  srrviie 
uMixnatioiis  in  tlu-  Mitliilo  \Vf><t,  was  fiTictfd  recently, 
riic  c< mpanics  which  the  new  corporation  will  control  arc 
a>  tollow^:  I'tah  (ias  &  Coke  COnipany.  Salt  Lake  City, 
I  tali;  Minnesota-Wisconsin  i'ower  (.'orporation ;  iUiise  (ias 
l.i>;lit  i\;  Coke  I'onipany,  IJoise.  Idaho;  \'ali>araiso  l.ixhtinK 
('onipany.  Valparaiso.  Ind.;  Alhion  (ias  l.iyjht  (."onipany, 
Albion.  Nlich.;  Elkhart  Gas  &  I-'uel  Company,  l-'.lkhart,  Ind.; 
Winona  (ias  Li^ht  &  Coke  Company,  Winona,  Minn.;  Mid- 
land City  Gas  Company,  Holland,  Mich.,  and  Jackson  Light 
\-  Traction  Company,  Jackson,  Miss.  The  mana^rcinent  will 
l>c  in  the  hands  of  Kelsey,  Rrewer  &  Company,  of  (irand 
Uapids.  The  capitalization  is  as  fcdlows:  Preferred  stock, 
()  per  cent  cnnndative.  anthorized,  $_'o,ooo,ooo ;  ontstandin^. 
$1,714,000;  common  stock,  anthorized.  $20,000,000;  ontstand- 
ing,  $2,400,000:  collateral  trnst  5  per  cent  thirty-year  bonds, 
$73Q,ooo.  learnings  for  the  ensning  year  based  upon  pre- 
vious earnings  of  the  various  companies  are  estimated  as 
follows:  Gross  earnings  of  all  the  properties,  $1,112,440; 
operating  expenses,  including  taxes  and  insurance.  $578,469: 
interest  on  bonds  and  preferred  stock  of  subsidiary  com- 
panies, $261,625:  interest  on  collateral  trust  bonds  of  the 
\nierican  I'tilities  Company,  $36,050 — these  deductions  leav- 
ing $235,31)6  as  earnings  accruing  to  American  Utilities 
Company  stocks.  Williams,  McConnell  &  Coleman,  of  New 
York,  are  offering  $725,000  of  the  preferred  stock  and  $290,- 
000  of  the  common  stock,  in  blocks  of  $1,000  par  value  pre- 
ferred stock  with  $400  par  value  common  stock,  for  $1,000. 
Kelsey.  Brewer  &  C^impany  are  also  offering  these  secu- 
rities. 

Piatt  Iron  Works  Reorganization. — Ample  working  capi- 
tal and  adequate  funds  for  development  and  improvement 
have  been  provided  for  the  Piatt  Iron  W^orks  Company,  of 
Dayton,  Ohio,  through  a  reorganization  plan  that  has  been 
adopted  by  a  large  majority  of  the  creditors  of  the  company;, 
which  makes  air-compressors,  blowers,  feed-water  heaters, 
pumps  and  allied  equipment.  This  plan  is  essentially  the 
same  as  that  outlined  in  the  Electrical  World,  July  29, 
ion.  It  provides  for  the  formation  of  a  new  company  in 
which  all  of  the  property  now  owned  by  the  Piatt  Iron 
Works  Company  will  be  vested.  This  new  company  will 
authorize  the  following  securities:  (1)  $1,000,000  face  value 
tirst-mortgage  6  per  cent  twenty-year  gold  bonds;  (2) 
$1,100,000  par  value  non-cumulative  preferred  stock,  and 
(3")  $1,000,000  par  value  common  stock.  The  bonds  are  to 
l)c  redeemable  at  the  option  of  the  new  company  on  any 
interest  date  upon  sixty  days'  notice,  at  105  per  cent  of 
their  face  value  and  accrued  interest.  They  will  be  secured 
hy  the  new  company's  mortgage  to  the  Central  Trust  Com- 
pany, of  New  York,  as  trustee,  on  all  the  properties  vested 
in  it.  It  is  intended  to  issue  $700,000  of  these  bonds,  of 
which  $399,250  will  be  issued  to  depositing  bondholders  and 
$300,000  will  be  sold  for  cash.  All  stock  is  to  be  vested  in  a 
voting  trust  for  a  period  of  five  years. 

Maryland  Telephone  Merger. — The  Maryland  Public 
Service  Commission  has  granted  the  Chesapeake  &  Potomac 
Telephone  Company  the  right  to  buy  the  Diamond  State 
Telephone  Company,  a  corporation  chartered  under  the 
laws  of  Delaware.  This  company  is  a  subsidiary  of  the 
Bell  company,  and  the  transfer  of  its  rights  and  privileges 
is  a  formal  one  required  under  the  state  public  utilities  law. 
The  Diamond  State  company  supplies  service  through  the 
Bell  lines  to  the  Eastern  Shore  of  Maryland  and  Delaware. 
Details  of  these  companies  were  given  in  these  columns 
May  25. 

Niagara  Falls  Power  Company  to  Issue  Securities. — The 
Public  Service  Commission  for  the  Second  New  York  Dis- 
trict has  granted  the  application  of  the  Niagara  Falls  Power 
Company  to  issue  $3,567,000  in  bonds  or  stock,  to  which  ref- 
erence was  made  in  these  columns  June  8.  The  proceeds 
will  be  used  for  improvements,  including  work  now-  under 
way. 

Maiden  (Mass.)  Electric  Company  to  Issue  Additional 
Stock. — Authority  to  i^sue  $207,000  additional  capital  stock 
lias  been  granted  to  the  Maiden  Electric  Company,  of 
Maiden.  Mass.,  by  the  Board  of  Gas  and  Electric  Light 
Commissioners. 


Kl  I'OKIS  OK    KAKNINCS. 


WIST    I'KN.N    IKACTION    &    WATKK    I'UWJ.K    lO.MI'ANN. 

rile  statements  of  earnings  of  the  West  I'enn  Traction  i\: 
Water  I'ower  Company  and  sul)sidiary  companies  for  the 
years  ended  March  31,  1012  and  iijii,  compare  as  follows: 

1912.  ivil. 

(Jross    Minings $2,427,481  $2,059,227 

(Ipcr.-iliiiK    cxprnitcN    and    laxcH 1,216,790  1,002,527 

Net     carniiiKS    $1,210,684  $1,056,700 

(••ix.-il    cliarKcs    707.933  613,321 

It.ilaiirc     $502,751  $443,379 

(iriiss  earnings  in  1912  represent  an  increase  of  17.8  per 
I  iiii  and  net  earnings  an  increase  of  14.6  per  cent  as  com- 
[laicd   with   the   corresponding   items  in   the  preceding  year. 


(  A  KOI.  I. \  A    I*()WIJ<    «i    LIGHT    COMPANY,    RALEIGH,    N.    C. 

rill  income  statement  of  the  Carolina  Power  &  Light 
C(niil)any  for  the  month  of  May  and  for  the  twelve  months 
ended  May  31,  1912,  compares  with  that  for  the  correspond- 
ing periods  of  the  previous  year  as  follows: 

May.  1912.  1911. 

(iross    earnings     $32,769  $27,721 

<  Iperating  expenses  ami    taxes 21,963  18,664 

Net     earnings    $10,806  $9,057 

Total     interest     8,040  6,654 

Net    income    after    charges $2,766  $2,403 

Twelve  months  ended  May  31:  1912.  1911. 

dross    earnings     $399,819  $339,031 

Operating    expenses    and    taxes 257,880  207,646 

Net    earnings    $141,939  $131,385 

Total     interest     92,432  73,116 

Net    income    after    charges $49,507  $58,269 


PACIFIC    POVVKR    &    LIGHT    COMPANY,    PORTLAND,    ORK. 

The  income  statement  of  the  Pacific  Power  &  Light  Com- 
pany for  the  month  of  May  and  the  twelve  months  ended 
May  31,  1912,  compares  with  that  for  the  corresponding 
periods  of  the  previous  year  as  follows: 

May.  1912.  1911. 

Gross    earnings     $103,767  $99,378 

Operating     expenses     and     taxes 50,847  54,421 

Net     earnings     $52,920  $44,957 

Total    interest     24,220  27,471 

Net  income  after   charges $28,691  $17,486 

Twelve  months  ended   May   31:  1912  1911. 

Cross    earnings     $1,198,354  $1,146,173 

Operating    expenses    and    taxes..... 637,831  594.796 

Net     ea-nings     $560, 52o  $551,377 

Total    interest     338,89.^  234,552 

Net    income    after    charges $221,630  $316,825 

Preferred    dividend     148,125  65,625 

Balance     $73,505  $251,200 


DAYTON     (OHIo)     POWER    &    LIGHT    COMPANY. 

The  income  account  of  the  Dayton  Power  &  Light  Coni- 
pany,  of  Dayton,  Ohio,  for  the  month  of  May  and  the  eleven 
months  ended  May  31,  1912,  compares  with  that  for  the  cor- 
responding periods  of  the  previous  year  as  follows: 

May.                                                                                          1912.  1911. 

<  ;ross    earnings     $49,599  $44,447 

Operating    expenses    and    taxes 25,777  25.641 

Net    earnirgs     $23,822  $18,806 

Interest    receivable     2,178  6 

Total    net    earnings    $26,000  $18,812 

Interest,     etc 17,050  15,250 

Net    income     .' $8,950  $3,562 

Eleven    months    ended    Mav    31:                                       1912,  1911. 

Gross   earnings    $607,875  $552,898 

Operating    expenses    and    taxes 318,948  321,703 

Net    earnings    $288,927  $231,195 

Interest    receivable     40,072  74 

Total     net     earnings $328,999  $231,269 

Interest,    etc 188,388  162,554 

Net     income     $140,611  $68,715 
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PRICES  IN  THE  NEW  YORK  METAL  MARKET. 

(^"IM'i;'':  I June  11 ^  , June  18 \ 

Standanl;                                                     Bid.  Asked.  Kid.  Asked. 

Spot     16.70          17.25  17.00  17.37^4 

June     16.75          17.25  17.00  17.37^4 

July      16.75          17.25  17.12Ki  17.37>i 

August      16.80          17.25  17.12/j  XT.lTYt 

September     16.80          17.37^  17. 12^^  17.37^ 

London    quotation:  £        s     d  £        s     d 

Standard    copper,    spot 77      18     9  79      1 1      3 

Standard     copper,     futures 78     1 1      3  80       3     9 

Prime    Lake    17.50  17.55 

Electrolytic     17.25  17.45 

Casting      17.12^2  17.25 

Copper     wire,    base 18.25  18.50 

Lead      4.20  4.50 

Sheet    zinc,    f.o.b,    smelter 8.65  8.65 

Spelter,    spot     7.00  7.10 

Nickel      39.00  to  40.00  39.00  to -10.00 

.Muminum: 

No.     1     pure    ingot     21  to  22  21  to  22 

Rods    and    wire,    base 31  31 

.Sheets,    base     33  33 

OLD    METALS. 

Heavy  copper  .ind   wire 16.50  16.50 

Brass,    heavy     10.25  10.25 

Brass,    light     8.50  8.50 

Lead,     heavy     4.25  4.25 

Zinc,     scrap     5.75  5.75 

COPPER  EXPORTS  IN  JUNE 
Total    tons,    including    June    11 8,895  June    18 14,377 

STOCK  MARKET  PRICES 

June  12.  lune    19. 

.\llis-Chalmers      Vi,  Y/l* 

Allis-Chalmers,     pf     2%*  2%* 

.\malgamated     Copper     85J^  86J^ 

Amer.    Tel.    &    Tel 145%  145%» 

Boston     Edison     285*  285* 

Commonwealth    Edison     13854*  138J4 

Electric    Storage    Battery     56  565^ 

Ceneral     Electric      169  I70;<^ 

.Vlackay     Companies     875^*  88% 

Mackay    Companies,    pf 68%*  68^* 

Philadelphia    Electric     22J4  22% 

Western     Union      83  J4  82% 

Westinghouse 725^  73 

Westinghouse,     pf 117     *  117     * 

•Last   price  quoted. 


Personal 

Mr.  Max  W,  Zabel,  patent  attorney,  Chirago,  delivered  an 
address  before  the  Electric  Club  of  that  city  on  June  13, 
in  which  he  strongly  defended  the  existing  patent  laws. 

Prof.  J.  M.  Bryant,  of  the  electrical  engineering  depart- 
ment of  the  University  of  Illinois,  has  been  appointed  elec- 
trical engineer  for  the  Kankakee  &  Urbana  Traction 
Company. 

Mr.  John  Malm  has  been  appointed  city  electrician  for 
Denver,  Col.  Associated  with  Mr.  Malm  in  the  electrical 
inspection  department  will  be  Messrs.  C.  B.  Thorn  and 
B.   OUiver. 

Prof.  William  Edward  Barrows,  Jr.,  has  severed  hi.s  con- 
nection with  the  Armour  Institute  of  Technology  to  accept 
the  position  of  professor  of  electrical  engineering  at  the 
Universitj'  of   Maine,  Orono,   Maine. 

Mr.  Edgar  D.  Sibley  has  resigned  his  position  as  as.sistant 
to  the  superintendent  of  power  of  the  Brooklyn  Rapid 
Transit  Company  to  become  associated  with  Mr.  Walter 
G.   Clark,  consulting  engineer,   New  York. 

Mr.  S.  G.  Meek,  who  has  been  associated  with  the  II.  W. 
Johns-Manville  Company  as  special  representative  in  the 
electrical  department  for  a  period  of  over  fifteen  j'ears,  has 
been  appointed  assistant  general  manager  of  that  dcjjart- 
ment. 

Mr.  R.  J.  Graf,  secretary  of  H.  M.  Byllesby  &  Company, 
delivered  an  address  on  the  relation  between  the  finance 
department  and  other  departments  of  the  company  at  the 
first  weekly  luncheon  of  the  Byllesby  Lunch  Club,  held 
in    Chicago  on  June    12. 

Prof.  Charles  F.  Scott,  of  the  department  of  electrical 
engineering,   Yale   University,   past-president   of  the   Amer- 


ican Institute  of  Electrical  Engineers,  has  had  the  honorary 
degree  of  doctor  of  engineering  conferred  on  him  by  Ste- 
\ens  institute  of  Technology. 

Mr.  S.  P.  Grace,  chief  engineer  and  plant  superintendent 
of  the  Central  District  &  Printing  Telegraph  Company — the 
Bell  telephone  organization  in  I'ittsi>urgh — was  the  chief 
speaker  at  a  meeting  of  the  Sons  of  Jove  of  Pittsburgh  on 
June    13,   his   subject   being  telephone   development. 

Mr.  George  F.  Brockman,  who  has  been  superintendent 
of  tile  Union  i.iglu  eK:  Power  Company.  Minonk,  111.,  has 
been  appointed  manager  for  the  Puljlic  Service  Corporation 
of  Xorthern  Illinois  at  Minonk,  Rutland  and  Toluca,  111.  Mr. 
i'.rockman  superintended  the  construction  of  electric  light- 
ing plants  at  Argenta.  .Ark..  Ryan,  Okla..  and  Wcnoka, 
Okla.,  before  locating  at  .Minonk,   111.,  in   i^ii. 

Mr.  C.  E.  Clewell,  who  has  been  illuminating  engineer 
with  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, East  Pittsburgh,  Pa.,  has  accepted  a  position  in  the 
department  of  electrical  engineering  in  the  Sheffield  Scien- 
tific School  of  Yale  University  and  expects  to  bcyin  his  new 
duties  in  the  fall.  Mr.  Clewell  has  been  associated  with  the 
Westinghouse  company  for  three  years,  and  during  this  time 
has  been  in  charge  of  the  design  and  installation  of  e.xten- 
sive  lighting  systems  throughout  the  East  Pittsburgh  and 
other  works  of  the  company.  He  was  recently  transferred 
to  the  detail  and  supply  department  on  illuminating  engi- 
neering work,  including  the  design  of  extensive  lighting  sys- 
tems as  well  as  research  and  test  work.  For  the  past  two 
years  he  has  been  in  charge  of  the  illumination  technical  in- 
struction section  of  the  Westinghouse  Club,  and  last  year 
was  elected  chairman  of  one  of  the  sections  of  the  Westing- 
house Progress  Club.  During  the  past  few  years  Mr. 
Clewell  has  prepared  papers  relating  to  illuminating  en- 
gineering subjects  for  the  American  Society  of  Mechanical 
Engineers,  the  American  Institute  of  Electrical  Engineers, 
and  other  engineering  societies.  He  has  also  contributed 
liberally  to  the  technical  press.  Since  the  formation  of  the 
Pittsburgh  Section  of  the  Illuminating  Engineering  Society 
he  has  served  on  the  board  of  managers  and  on  various 
committees  of  that  society.  For  four  years  prior  to  his  as- 
sociation with  the  Westinghouse  Electric  &  Manufactur- 
ing Company  he  was  engaged  in  instruction  work  in  the 
department  of  electrical  engineering  at  Lehigh  University. 
Mr.  Clewell  will  be  associated  with  Dr.  Charles  F.  Scott, 
professor  of  electrical  engineering  in  the  Sheffield  Scientific 
School. 


Obituary 


Mr.  William  Northrop,  president  of  the  Virginia  Railway 
&  Power  Compan}-,  Richmond,  Va..  died  suddenly  of  heart 
failure  on  June  11  at  his  home  near  Forest  Hill.  Mr.  North- 
rop was  born  in  Pennsylvania  forty-three  years  ago.  He 
was  educated  at  Philadelphia  and  at  the  University  of  New 
York,  where  he  took  the  course  in  civil  engineering.  Short- 
ly after  graduation  he  accepted  a  position  with  the  Phila- 
delphia &  Reading  Railroad.  In  1807  he  led  an  expedition 
into  the  interior  of  Alaska.  In  1902  he  engaged  in  ranching 
in  Montana.  The  Richmond  Passenger  &  Power  Company 
and  the  Richmond  Traction  Company  were  consolidated 
early  in  1902,  and  the  control  of  the  consolidated  properties 
passed  in  December,  1902,  to  the  Gould  interests.  In  the 
month  following  Mr.  .Vorthrop  was  appointed  assistant  sec- 
retary and  assistant  treasurer  of  the  company  and  continued 
in  this  capacity  until  1904,  when  he  and  Henry  T.  Wickham 
were  appointed  receivers.  On  July  i.  1909,  the  Virginia 
Railway  &  Power  Company  was  organized  as  a  successor  to 
the  Richmond  Passenger  &  Power  Company  and  Mr. 
Northrop  was  elected  president  of  the  company.  Besides 
being  president  of  the  Virginia  Railway  &  Power  Company. 
Mr.  Northrop  was  also  president  of  the  Norfolk  Railway  & 
Light  Company  and  the  City  Gas  Company  of  Norfolk. 
vice-president  of  the  Richmond  &  Chesapeake  Bay  Railroad 
Company  and  president  of  the  Fredericksburg  Electric  Com- 
pany. He  was  a  member  of  the  Chamber  of  Commerce  of 
Richmond  and  a  director  of  the  National  Bank  of  ^^■^ginia. 
He  is  survived  by  a  widow. 
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Construction 


.■\TT.\Ll..\,  .AL.A.— .\|>i'liiiiiion  lin«  been  iiiuilc  to  the  Council  by  the 
AInbanui   Power  &    Devolopinent  Company   for  a  franchise  to  operate  here. 

CI.KNOAI.K,  AUIZ. — ,\rianKcincnt»  are  being  made  to  cnlarKC  the 
municipal  electric  liKht  plant  and  extend  the  system.  It  is  proposed  to 
puu-hiixe  energy  from  the  govrrnment  to  operate  the  system.  When  im- 
provements are  completed  a  24-hour  service  will  be  established  and  power 
will  also  be  furnished  to  the  nearby  ranches  for  pmnping  and  other  pur- 
poses. 

MI.\M1,  AKIZ. — The  Inspiration  Copper  Co.  will  soon  begin  work  on 
the  erection  of  a  new  conccntialor  iilant  at  Miami.  A  7S00-hp  power 
plant   will   he   installed   to   supply   electricity   throughout   the   works. 

ARKADELPHIA,  ARK. — Local  capitalists  are  organizing  a  new  tele- 
phone company  for  the  purpose  of  installing  a  new  telephone  system 
here.  The  company  will  be  capitalized  at  $25,000.  R.  H.  F.  Key,  C.  C. 
Henderson,  T.   N.   Wilson  and  others  are  interested   in  the  project. 

GR.WKTTF.,  ARK.— Bonds  to  the  amount  of  $30,000  have  been 
sold  by  the  Water  and  Light  Commission,  the  proceeds  to  be  used  for 
the  installation  of  a  water  and  light  plant. 

FRESNO,  C.\L.— The  San  Joaquin  Lt.  &  Pwr.  Co.  has  filed  applica- 
tion with  the  State  Railroad  Commission  for  a  certificate  of  public  con- 
venience and  necessity  to  enable  it  to  enlarge  its  distributing  facilities. 
The  company  proposes  to  erect  an  additional  transmission  line  for  the 
purpose  of  augmenting  its  supply  in  the  oil  districts  of  Coalinga,  Mid- 
way, Lost  Hills,  McKittrick  and  the  Kern  River  fields.  It  also  conte«n- 
plates  furnishing  electricity  in  agricultural  districts  which  are  now  without 
service. 

(■LK.VDALE,  C.\L.— The  citizens  of  Glendale  are  asking  E.  D.  Goode, 
the  railroad  builder  of  the  valley,  to  build  and  operate  an  electric  rail- 
way from  Glendale  to  Los  Angeles,  offering  to  furnish  a  free  right-of- 
way   and   bonus   for   such   a   railway. 

GREENVILLE,  CAL.— The  Indian  Valley  El.  Lt.  &  Pwr.  Co.  has 
begun  work  on  the  construction  of  its  20,000-kw  plant  at  Seneca,  on  the 
Feather  River.  A  temporary  7S0-kw  plant  will  be  erected  near  the  head 
works  to  furnish  power  for  construction  work.  A.  C.  Brunner  is  super- 
intendent of  operation. 

LOS  ANGELES,  CAL. — Plans  have  been  submitted  to  the  Aqueduct 
Advisory  Board  by  E.  P.  Scattergood,  chief  electrical  engineer,  for  a 
municipal  electric  distributing  system.  To  install  a  complete  under- 
ground commercial  and  street-lighting  system  adequate  to  deliver  elec- 
tricity to  every  part  of  the  city  will  cost,  it  is  estimated,  $16,574,500.  For 
the  insta'lation  of  an  overhead  system  to  cover  the  same  service  the 
cost  would  be  about  $2,868,000.  For  a  complete  commercial  under- 
ground system,  not  including  street  lighting,  the  cost  is  estimated  at 
$12,754,300.  For  an  underground  street-lighting  system,  exclusive  of  com- 
mercial service,  the  cost  would  be  $3,820,200.  An  overhead  street- 
lighting  system,  not  including  commercial  service,  would  cost  $1,250,000. 
An  overhead  system  for  commercial  purposes  only  would  cost  $1,618,000. 

PORTOLA,  C-^L. — N.  W.  Davidson,  Sacramento,  who  has  purchased  a 
hotel  site  and  some  improved  property  here,  has  made  arrangements  for 
the  installation  of  an  electric-light  plant. 

REDWOOD  CITY,  C.\L. — Plans  are  being  considered  for  the  con- 
struction of  an  elettric  railway  between  San  Francisco  and  South 
Peninsula  points.  H.  C.  Tuschen,  Redwood  City;  William  H.  Brown, 
San  Mateo;  C.  J.  McGregor,  Burlingame;  D.  G.  Doubleday,  Millbrae, 
and  William  J.   Martin,   South   San   Francisco,   are   interested. 

RIVERSIDE,  CAL.— The  Southern  California  Utilities  Co.  has  applied 
to  the  State  Railroad  Commission  for  permission  to  issue  $10,000,000  in 
bonds.  The  company  states  that  it  proposes  to  sell  water  for  irrigation 
purposes  and  intends  to  supply  a  tract  of  30,000  acres  in  Riverside 
County.  It  has  options  on  the  property  of  the  Ramona  Pwr.  &  Irrigation 
Co.,  the  Lake  Hemet  Wtr.  Co.,  the  Fairview  Land  &  Wtr.  Co.  and  the 
Hemet  Town  Wtr.  Co.  It  is  proposed  to  develop  the  property  of  the 
Ramona  Pwr.  &  Irrig.   Co.,  at  a  cost  of  $4,700,000. 

SAN  DIEGO,  CAL. — The  City  Council  has  authorized  the  purchase 
of  underground  cable  for  its  proposed  fire  alarm  telegraph  system. 

SAN  PEDRO,  CAL. — The  contract  for  the  construction  of  a  substa- 
tion for  the  Southern  California  Edison  Co.,  to  be  located  at  OHve  and 
Mesa  Streets,  has  been  awarded  to  F.  O.  Engstrum  Co.,  San  Pedro.  H. 
Alban   Reeves  is  architect. 

SANTA  BARBARA,  CAL.— The  Coalinga  Wtr.  &  El.  Co.,  Coalinga, 
has  applied  for  a  franchise  in  Santa  Barbara  County  and  will  erect 
transmission  lines  to   Santa   Barbara. 

TROPICO,  CAL.— The  Sunset  Tel.  Co.  has  applied  for  a  franchise  to 
erect  and  operate  a  telephone  system  in  Tropico. 

BOULDER,  COL.— The  United  States  Gold  Reduction  Co.  is  equip- 
ping its  plant  for  electrical  operation.  The  equipment  includes  one 
100-hp,  440-volt,  three-phase  General  Electric  induction  motor  for  driving 
crushers,  rolls,  screens,  elevators,  etc.;  one  30-hp  induction  motor  for 
driving  circulating  pumps,  ore  precipitation  pump,  etc.,  and  one  25-hp 
induction  motor  for  fire  pressure  pump. 

DENVER,  COL.— The  House  of  the  Good  Shepherd,  Denver,  is  adver- 
tising for  bids  for  equipment  for  a  private  plant,  consisting  of  two 
25-kw,     125-volt,     direct-current     generators,     engines,     boilers,     etc.     The 


plant    will    supply    rlrctricily    to    operate    elevator    motom   und    for    liglitinK 
butlditiKii. 

N'OK'i  H  CREEDE,  COL. — A  iiniall  water-power  is  being  developed  by 
Rrvrral  operating  gold  mine  and  mill  cutnpanict  at  North  Crecdc.  Elec- 
tricity is  transmitted  at  2300  vult*  for  lamps  and  motors  to  the  Crecdc 
United   Mines  Co.,   Humphreys   Mining  Co.   and  other  mines. 

STEAMBOAT  SPRINGS,  COL.— The  Town  Board  has  granted  A. 
M.    (K)oding  and   associates   a   20'ycar  clcctric-light    franchise. 

.MYSTIC,  CONN. — The  transformer  station  of  the  Mystic  Power  Com- 
pany was  destroyed  by  fire  June  9,  causing  a  loss  of  about  $3,500. 

WASHINGTON,  1).  C— Bids  will  be  received  at  the  olTice  of  the 
supervising  architect,  Treasury  ncparlmcnt,  Washington,  I).  C,  until 
July  1  for  furnishing  lamp  standards  and  brackets  that  may  be  required 
for  various  buildings  under  the  control  of  the  Treasury  Department  in 
accordance  with  drawings  and  specifications,  copies  of  which  may  be 
obtained  at  the  above  office.     James  Knox  Taylor  is  supervising  architect. 

WASHINGTON,  D.  C. — Prominent  business  men  in  a  country  of  the 
Far  East  are  interested  in  plans  for  an  electric  railway  35  miles  long. 
An  American  consul  writes  that  the  promoters  of  the  railway  would  like 
to  receive  prices  showing  in  detail  the  cost  of  necessary  machinery  and 
equipment.  Copy  of  complete  report  will  be  sent  to  parties  interested  on 
application  to  No.  9000,  Bureau  of  Manufacti^res,  Department  of  Com- 
merce   and    Labor,    Washington,    D.    C. 

WASHINGTON,  D.  C. — Owing  to  a  growing  scarcity  of  fuel  in  a 
certain  foreign  country  many  mining  companies  are  considering  the 
advisability  of  establishing  electric-power  [ilants.  The  initial  move  has 
been  made  by  a  prominent  local  firm  which  contemplates  the  establish- 
ment of  a  large  power  plant  to  supply  power  for  several  mines.  For 
further  information  address  No.  8959,  Bureau  of  Manufactures,  De- 
partment  of   Commerce  and   Labor,   Washington,   D.    C. 

WASHINGTON,  D.  C— The  Secretary  of  the  Interior  has  authorized 
the  Reclamation  Service  to  construct  a  temporary  power  plant,  to  be 
equipped  with  two  units  with  a  rating  of  about  400  kw  each,  at  the  St. 
Mary  River  crossing,  and  to  build  the  canal  from  Kennedy  Creek  to  the 
head  of  the  proposed  pressure  pipe  in  connection  with  the  St.  Mary 
storage  unit  of  the  Milk  River  project.  The  Reclamation  Service  is 
also  authorized  to  build  a  concrete  pressure  conduit  under  Kennedy 
Creek  as  part  of  the  permanent  St.  Mary  diversion  canal  and  to  acquire 
the  necessary  rights-of-way  for  the  works  proposed;  also  to  erect  tele- 
phone lines,  electric  transmission  lines  and  roads  necessary  for  the 
prosecution  of  the  construction  work  on  the  St:  Mary  Canal  and  Mc- 
Dermott  reservoir. 

ST.  AUGUSTINE,  FLA.— The  St.  Johns  Light  &  Power  Company 
is    contemplating   extending    its    electric    railway    to    New   Augustine. 

PENSACOLA,  FLA.— The  Board  of  Public  Works  has  decided  to 
install  25  additional  lamps  in  different  parts  of  the  city. 

AMERICUS,  GA. — The  stockholders  of  the  new  electric  light  and 
power  company  have  organized  and  orders  have  been  given  to  proceed 
with  construction  work.  The  entire  amount  of  the  capital  stock,  $50,? 
000,  has  been  subscribed. 

COOLIDGE,  GA. — An  appropriation  of  $9,000  has  been  made  for  the 
installation  of  a  municipal  electric-light  plant  and  water-works  system. 
G.   F.   Knight  is  Mayor. 

CORDELLE,  GA. — Municipal  ownership  of  the  electric-lighting  sys- 
tem in  Cordelle  is  under  consideration.  It  is  proposed  to  operate  the 
electric  plant  in  connection  with  the  municipal  water-works  system.  The 
proposition  to  issue  bonds  for  same  will  soon  be  submitted  to  a  vote. 

DALTON,  GA. — Plans  are  contemplated  for  extensions  to  the  munic- 
ipal electric-light  plant.  It  is  proposed  to  install  additional  machinery 
to  be  used  in   case  of  emergencies. 

GAINESVILLE,  GA.— The  Board  of  Public  Works  has  submitted  a 
proposition  to  the  Gainesville  Gas  &  El.  Pwr.  Co.  offering  to  pay  the 
company   $35,000   for   its   electric-light   plant. 

MARSHALLVILLE,  GA.— The  installation  of  an  electric-light  plant 
and   water-works   system   here   is   under   consideration. 

ABINGDON,  ILL. — The  City  Council,  in  its  ordinance  appropriation, 
has   included    $15,000    for   the   installation    of   an   electric-light   plant. 

ALTON,  ILL.— The  Pisa  Lt.  &  Pwr.  Co.  has  accepted  the  franchise  to 
construct  and  maintain  an  electric-light  system  in  Alton,  recently  granted 
by  the  city. 

CAIRO,  ILL. — Plans  are  being  prepared  by  the  Cairo  Ry.  &  Lt.  Co. 
for  the  construction   of  an  addition  to  its  power  house,   68  ft.  by   100   ft. 

CENTRALIA,  ILL.— The  Centralia  &  Central  City  Trac.  Co.  has  ap- 
plied for  a  franchise  to  construct  and  operate  its  street  railway  on  addi- 
tional streets  in  this  city. 

CUBA,  ILL. — ^The  City  Council  has  decided  to  sell  the  municipal  elec- 
tric-light plant.  Bids  for  the  plant  will  be  received  by  Virgil  Durand, 
city   clerk,    until   Aug.    13. 

HILLSBORO,  ILL. — The  Council  of  Taylor  Springs  has  granted  the 
Hillsboro  El..  Ry.  Co.  a  franchise  to  use  the  city  street  for  its  interurban 
railway   between    Hillsboro   and   Taylor    Springs. 

JOLIET,  ILL. — The  City  Council  has  accepted  the  contract  of  the 
Public  Service  Co.  of  Northern  Illinois  to  light  the  streets  of  the  city 
for  a  period  of  five  years  at  the  rate  of  $62.50  per  lamp  per  year. 

MOLINE,    ILL. — The   City   Commissioner   has   called   a    special    election 
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to  be  held  on  July  2i  to  vote  on  the  propositions  to  grant  franchises 
to  the  Central  Union  Tel.  Co.  and  the  Tri-City  Automatic  Home  Tel.  Co. 
NOKOMIS,  ILL.— The  electric  plant  of  the  Nokomis  El.  Lt.  &  Pwr. 
Co.  has  been  purchased  by  F.  S.  Peabody.  It  is  stated  that  the  Pea- 
body  mine  will  be  equipped  with  electrically  driven  machinery. 

OGDEN,  ILL. — The  Village  Board  has  voted  to  enter  into  a  contract 
with   the   Illinois  Trac.    Co.    for  lighting  the   streets  of  the  village. 

KANTOUL,  ILL. — A  committee,  consisting  of  O.  E.  Williams,  J.  C. 
Webber  and  E.  J.  MoUey,  has  been  appointed  to  investigate  the  feasibility 
of   installing  a  new   electric-lighting  system. 

ROBINSON,  ILL.— The  property  of  the  Robinson  Wtr.,  Lt.  &  Ht.  Co. 
was  recently  sold  to  Ilcnry  Ci.  Starr,  of  Chicago,  and  J.  P.  Goodrich,  of 
Indianapolis,  Ind.,  for  $100,000.  The  new  owners  propose  to  duplicate 
the  present  electric  generating  unit  and  equip  the  present  steam-pumping 
plant  for  electrical  operation. 

SPRINGFIELD,  ILL.— The  city  of  Springfield  is  preparing  to  submit 
I  bid  for  furnishing  electricity  from  its  plant  at  the  municipal  water- 
works system  to  the  Springfield  Pleasure,  Driveway  and  Park  District, 
which  controls  several  miles  of  boulevard  lighting.  W.  J.  Spaulding  .is 
commissioner. 

STERLING,  ILL. — The  contractors  who  will  dredge  the  Inlet  swamp 
district  near  here,  it  is  stated,  may  use  electricity  to  operate  machines. 

KEND.-XLLVILLE,  IND. — Bids  will  be  received  by  the  city  of  Ken- 
dallville  until  July  10  for  improvements  to  the  municipal  electric-light 
plant.  The  cost  of  the  work  is  estimated  at  about  $3,500.  F.  H.  Froe- 
lich,  Nasby  Building,  Toledo,  Ohio,  is  engineer  in  charge;  William  P. 
Myers  is  city  clerk. 

ROLLING  PRAIRIE,  IND. — The  County  Commissioners  have  granted 
a  30-year  franchise  to  John  Wanabaugh  to  erect  transmission  lines  along 
the  streets  of  the  village.  This  franchise  is  to  permit  the  South  Bend 
Electric  Company  to  supply  electricity  for  lighting  the  streets  and  resi- 
dences here. 

SOUTH  BEND,  IND. — The  contract  for  the  construction  of  the  addi- 
tion to  the  power  plant  of  the  Indiana  &  Michigan  El.  Co.,  on  East 
Colfa.x  Avenue,  has  been  awarded  to  the  H.  G.  Christman  Co.  The  cost 
of  the  building  is  estimated  at  from  $50,000  to  $75,000  and  that  of  the 
addition   complete   at   about   $500,000. 

BURLINGTON,  W. — Plans  are  being  considered  for  installing  an 
electric-light  plant  in  the  new  building  of  the  Young  Men's  Christian 
Association. 

GARWIN,  I.'\. — The  Council  has  granted  the  Tama  &  Toledo  Electric 
Railway  &  Light  Company  a  franchise  to  supply  electricity  for  lamps 
and  motors  here,     J.   P.   Walters,  Toledo,  is   secretary. 

LAURENS,  lA. — The  Town  Council  is  considering  the  question  of 
installing  an  electric-light  system.  It  is  proposed  to  secure  electricity 
to  operate  the  system   from  the  Humboldt  plant. 

MARSHALLTOWN,  lA. — Investigations  are  being  made  of  the  power 
plant  of  the  Marshalltown  Lt.,  Pwr.  &  Ry.  Co.,  which  was  recently  pur- 
chased by  W.  G.  Dows  and  J.  A.  Reed,  of  Cedar  Rapids,  and  others,  for 
the  purpose  of  securing  data  from  which  to  prepare  plans  for  extensions 
and   enlargement  to   the   system. 

P.AULLINA,  lA. — Preparations  are  being  made  for  extensions  and  im- 
provements to  the  municipal  electric-light  and  power  plant  and  water- 
works system,    bids   for    which    have   been    called    for. 

CLEARWATER,  KAN.— Rollins  &  Westover,  Kansas  City,  Mo.,  have 
been  engaged  to  prepare  plans  and  estimates  for  the  installation  of  an 
electric-light    plant    here,    to    cost   about   $32,000. 

CONCORDIA,  KAN.— The  Concordia  El.  Lt.  Co.  has  applied  to  the 
Public  Utilities  Commission  for  permission  to  extend  its  transmission 
lines  from  Jamestown  to  Randall,  Jewell  City  and  Mankato.  The  com- 
pany also  asks  permission  to  extend  its  lines  to  supply  electricity  to 
a  large   mill   outside   of  the   city. 

PARSONS,  KAN. — A  franchise  has  been  granted  to  the  Union  Trac. 
Co.,   Independence,    for   an   electric  railway   and   power   plant   in   Parsons. 

TESCOTT,  KAN. — Plans  are  being  prepared  by  Rollins  &  Westover, 
Kansas  City,  Mo.,  consulting  engineers,  for  an  electric-light  plant  in 
Tescott,  to  cost  approximately  $25,000. 

BOWLING  GREEN,  KY.— The  Kentucky  Public  Service  Company 
contemplates  the  installation  of  a  pumping  station  in  connection  with  its 
electric-light  plant. 

LOUISVILLE,  KY. — The  Henry  V  ogt  Machine  Company  contem- 
plates building  an  addition  to  its  power  house  and  increasing  the  output 
of  the  plant  by  300  kw. 

LAKE  ARTHUR,  LA. — Application  has  been  made  by  C.  C.  Ryeski 
for  a  franchise  to  install  an  electric-light  system  and  erect  transmission 
lines  along  certain  streets  for  a  period  of  ten  years. 

LAKE  ARTHUR,  L.A.— The  lake  Arthur  Ice,  Light  &  Water  Works 
Company,  Limited,  has  engaged  H.  W.  Wright,  supervising  engineer,  of 
Winnfield,  La.,  to  prepare  plans  and  specifications  for  a  complete  elec- 
tric-light and  power  plant  to  be  operated  in  connection   with  the   present 

ice  plant. 

AUGUSTA,  MAINE. — The  capital  stock  of  the  Northern  Maine 
Teleg.  &  Tel.   Co.   has  been  increased  from  $10,000  to  $20,000. 

PRESQUE  ISLE,  MAINE.— The  Aroostook  Valley  R.  R.  Co.  will 
soon  award  contracts  for  the  construction  of  a  new  substation  at  Caribou. 


W.MKKVII.LE,  .M.M.NE.— The  Central  Maine  Pwr.  Co.  has  acquired 
rights  to  power  sites  and  other  lands  in  the  towns  of  Clinton,  Canaan 
and  Skowhegan,  including  a  valuable  water-power  at  the  old  sawmill  on 
the  Carraliasset  stream  at  Canaan  Town  Hall,  with  mill  and  equipment; 
the  Ricker  mills  and  mill  privileges  on  Sebasticook  River  in  Clinton,  and 
other   property. 

WATERVH.LE,  MAINE.— The  Central  Maine  Power  Company  will 
begin  work  inniiedialely  on  the  erection  of  its  40-mile  transmission  line 
to  Rockland,  where  it  will  supply  electricity  to  operate  the  system  of 
the  Rockland,  Thomaston  &  Camden  Railway  Company.  The  line  will  be 
erected  from  the  Fort  Halifax  power  house  in  Winslow  to  Cooper's 
Mills  and  thence  to  Rockland.  A  line  will  also  be  built  from  Cooper's 
Mills  back  to  Augusta.  The  Limerick  Railroad,  with  its  11  miles  ot 
road  connecting  quarries,  limekilns,  wharves  and  the  Maine  Central 
Railroad  yard  at  Rock'and,  is  to  be  efluipped  for  electrical  operation, 
energy  for  which  will  be  supplied  by  the  Central  Maine  Power  Com- 
pany from  this  transmission  line.  The  machinery  at  the  lime  quarries, 
kilns  and  wharves  will  also  be  operated  by  electricity. 

BOYLSTON,  MASS. — At  a  special  town  meeting  to  be  held  June  24 
the  proposition  to  construct  and  maintain  a  municipal  electric-light  plant 
will   be   submitted   to  a   vote. 

GRANBY,  MASS. — The  Central  Massachusetts  Electric  Company, 
Palmer,  Mass.,  has  applied  to  the  Selectmen  for  permission  to  erect  and 
maintain  electric  transmission  lines  in  Granby. 

HINSDALE,  MASS. — Messrs.  Sargent  &  Munch,  who  recently  peti- 
tioned the  town  for  an  electric-light  franchise,  have  decided  to  withdraw 
their   application   and   make   no   further   advances   in   the   matter. 

-MIDDLEBOROUGH,  MASS.— Arrangements  are  being  made  by 
George  A.  Philbrook,  superintendent  of  the  municipal  electric-light  plant, 
to  extend  the  electric-light  service  to  the  residents  of  the  Rock  village. 

NEW  BEDFORD,  MASS.— The  Southern  Massachusetts  Power  Com- 
pany has  filed  a  petition  with  the  Board  of  Aldermen  for  permission  to 
extend   its  conduits  to  transmit   electricity   into   New   Bedford. 

SPRINGFIELD,  MASS. — The  Park  Board  is  contemplating  replacing 
the   present   gasoline   lamps   on    South   Grand    .\vcnue   with   electric   lamps. 

TAUNTON,  MASS. — Plans  are  being  considered  for  installing  a  new 
lighting  system  on  Main  Street,  City  Square,  Post  Office  Square,  Church, 
Green,   Broadway,  Weir,  Winthrop  and   Cohannet  Streets. 

TURNER'S  FALLS,  MASS.— Options  have  been  secured  on  large 
tracts  of  land  on  Miller's  River  controlling  valuable  water  sites  by  Fred 
T.  Ley,  who  is  associated  with  the  Turner's  Falls  Co.  It  is  estimated  that 
the  properties  on  which  options  have  been  taken  are  capable  of  develop- 
ing 20,000  hp.  Additions  are  being  made  to  the  main  power  p'ant  of 
the  Turner's  Falls  Co.,  which  will  increase  the  output  from  5100  hp  to 
"000  hp  by  Oct.  1.  Philip  Cabot,  Boston,  Mass.,  is  president  of  the 
company. 

BAY  CITY,  MICH. — The  merchants  in  the  downtown  districts  have 
asked  the  City  Council  to  submit  a  proposition  for  the  installation  of 
ornamental  street  lamps.  It  is  proposed  to  have  the  city  install  the 
lumps  and  the  merchants  and  property  owners  pay  for  the  cost  of  instal- 
lation. 

DECATUR,  MICH. — Plans  are  being  considered  for  improving  the 
municipal  electric-light  system.  The  question  of  purchasing  electricity 
to  operate  the  system  rather  than  to  rebuild  the  municipal  plant  is  under 
consideration.  A  committee  has  been  appointed  by  the  Commercial  Club 
to   investigate   the  matter. 

HOUGHTON,  MICH.— The  Granby  Consol.  Mining  &  Smelting  & 
Pwr.  Co.  is  contemplating  improvements  to  its  Hidden  Creek  property, 
work  on  which  will  begin  immediately.  The  cost  of  the  proposed  work 
is  estimated  at  $500,000  and  will  include  the  construction  of  docks,  rail- 
roads to  smelter  site  and  the  mines,  and  power  house.  Jay  P.  Graves  is 
vice-president. 

ISHPEMING,  MICH.— The  Marquette  County  Gas  &  El.  Co.  is  plan- 
ning to  install  new  equipment  in  its  power  house  in   the  near  future. 

WYOMING,  MICH. — .^t  an  election  held  June  3  the  citizens  voted  to 
grant  a  franchise  to  the  Grand  Rapids-Muskegon  Power  Company  to 
supply  electricity  in  this  township.  The  service  will  now  be  extended  into 
the  district  between  this  city  and  Grandville. 

HOWARD  LAKE.  MINN.— The  Village  Council  has  granted  the 
Central  Minnesota  Lt.  &  Pwr.  Co.  a  20-year  franchise  to  construct  and 
operate  an  electric  system  in  this  village. 

J.VCKSON,  MINN. — The  contract  for  furnishing  engine,  generator 
etc.,  for  the  municipal  electric-light  plant  has  been  awarded  to  J.  C. 
Robertson,  St.  Paul,  for  $4,550. 

ST.  CLOUD,  MINN. — h.  G.  Whitney,  president  of  the  Public  Serv- 
ice Company,  St.  Cloud,  is  seeking  electric-light  franchises  in  Rock- 
ville,    Richmond,   Cold    Springs,   Paynesville   and   Roscoe. 

BILOXI,  MISS. — Estimates  of  the  cost  of  a  municipal  lighting  plant, 
together  with  a  distributing  system  with  sufficient  output  to  supply 
municipal  and  commercial  needs,  have  been  submitted  by  Anderson 
OfTutt,  electrical  engineer,  of  New  Orleans.  The  cost  of  a  plant  that 
will  supply  electricity  for  about  38  per  cent  more  street  lamps  than  now 
used,  operate  the  water-works  pumps,  to  be  shortly  installed,  and  for 
commercial  service,  is  estimated  at  about  $75,000.  .\  plant  that  will 
furnish  power  for  municipal  purposes  only  will  cost  about  $45,000.  The 
plans  provide  for  a  power  house,  to  be  equipped  with  two  engines,  with 
provision  for  a  third;  electric  generators  and  all  accessories,  and  com- 
plete  outside   equipment. 
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(;i;(»K(.l.  U)\\  .\,  Ml.sS.  I  III-  losMi  lluuiil  lius  «ruiilc.l  WiKi.ii  llrm 
iiiKW'uy,  Jr.,  u  l'runclii»c  fur  llir  iiiMliiMulioii  of  an  rlcctricliKlit  plant  and 
wiilcrwork.s  syslcrn. 

rol'I..M<\  Il.I.K,  MISS. — The  citixrnN  hove  voltil  to  lease  tin-  imiiiic- 
i|ial  fliTlrii-  li^ht  .iiitl  water  plant  for  one  year,  with  a  live-year  option, 
to  I.  ("..  Koiise.  Uiulcr  the  term*  of  the  contruet  Mr.  Uoum-  is  to  pay 
the   town    $J,000   per   year   anil   to    furnish    slrrrt    lamps    tree   of   charge. 

1,.VM.\R,  MO. — Sealed  hids  will  he  received  at  the  office  of  the  Utili- 
ties Hoard  of  the  city  of  l.aniar  until  Jutie  .35  ''or  iniprovenienf^  to  the 
electric-li){ht  aiul  water  systems  as  follows:  (1)  Kxtensions  to  street 
mains,  construcliiiK  foiuidations  ami  installiuK  machinery,  connections, 
etc.;  (2)  construction  new  power  house  complete;  (i)  scttlinR  basin; 
(-O  repairiiiK  old  dnni ;  (5)  furnishiuK  and  installinx  oil  cnKine;  (6) 
mneralor,  exciter  and  switchboard;  (7)  pumps  and  motors;  (8)  pole 
line  material.  P'aiis  anil  specifications  are  on  lile  at  the  above  ulhcc  and 
at  the  otKcc  of  Rollins  &  W'estover,  consullinR  engineers,  Kialto  Ruildinn;, 
Kansas   ("itv,    Mo. 

\II'..\U'(),  MO.-  -'riic  coniniilli-i-  ap|>oiiitc.l  to  invosliKalc  tin.-  tcasi- 
hilily  of  installing  an  ornamental  street-lighting  system  reports  that  44 
lamp  standards  would  he  required  for  the  area  contemplated.  The  cost 
of  the  standards  for  threc-'amp  clusters  is  estimated  at  $2,400  and  llu- 
cost  of  maintenance  at  ahonl  $.^50  more  per  year  than  the  are  lamps  now 
in  use.  The  business  men  and  |)ropcrty  owners  propose  to  |>ay  for  the 
installation.  The  city  will  he  a.sked  to  hear  the  additional  cost  of  main- 
tenance. 

ST.  I.OUIS,  MO. — The  National  Knameling  &  Stamping  Comjiany  is 
considering  the  installation  of  an  electric  light  and  power  plant  equip- 
ment  in  its  new  freight   warehouse. 

ST.  LOUIS,  MO. — The  Barry-Wehmiller  Machinery  Company  has 
purchased  a  site  for  its  proposed  plant,  to  cost  about  $50,000.  The 
machinery  will  be  equipped  for  electrical  operation.  Plans  are  being 
prepared   by    Widmann    &   Walsh,    St.    Louis. 

STK\V.\RTSVII.I,K,  MO.— J.  H.  Kcesaman,  Mayville.  lias  applied  for 
.1    franchise    to    install    and    operate    an    electric-light    system    here. 

W.XRRKXSBURC,  MO.— Plans  are  being  prepared  by  VVorley  &  Black, 
consulting  engineers,  Kansas  City,  Mo.,  for  an  electric-light  plant  for 
the   State   Normal   School,   to   cost  about  $10,000. 

I.1RB^'.  M(^NT. — Plans  are  being  prepared  for  the  installation  of  an 
ornamental  Jtreet-lighting  system  in  the  business  district.  It  is  proposed 
to  erect  steel  standards  carrying  five-lamp  clusters.  The  City  Council 
has  authorized  the  city  attorney  to  notify  the  Libby  Water  Works, 
Electric  Light  &■  Power  Company  that  its  franchise  has  been  forfeited. 
Other   |>arties  are   seeking  a   franchise. 

OM.MIA,  NEB. — Plans  are  being  considered  for  the  installation  of  a 
new  street-lighting  system  in  the  business  district.  The  installation  of 
flaming-arc   lamps  is  under  consideration. 

WINNEMUCCA,  NEV.— The  Utah-Nevada  &  Idaho  Tel.  Co.  has  be- 
gun work  on  the  erection  of  a  telephone  line  from  Cane  Springs  to 
Southern  Idaho.  When  completed  this  line  will  connect  Oregon  and 
Idaho  towns  with   Winnemucca. 

MIDLAND  PARK,  N.  T.— The  liorongh  Council  has  instructed  the 
clerk  to  advertise  for  bids  for  the  installation  of  100  electric  street 
lamps.     Bids  will  be  opened   on  June   25. 

MILLVILLE,  N.  J. — The  Council  has  decided  to  engage  an  engineer 
to   supervise  the  construction   of  a  municipal  electric-light   plant. 

ALBUQUERQUE,  N.  M. — The  contract  for  installing  conduits  for  the 
new  street-lighting  system  on  Central  Avenue  has  been  awarded  to  the 
Nash  Electrical  Supply  Company,  of  this  city.  Ornamental  standards 
carrying  three  tungsten-lamp  clusters  will  be  erected. 

ARTESIA,  N.  M.— John  C.  Keys,  of  Oklahoma  City,  Okla.,  who  re- 
cently purchased  a  controlling  interest  in  the  Artesia  Lt.  &  Pwr.  Co.,  is 
preparing  to  make  extensive  improvements  to  the  plant.  Additional 
equipment  will  be  installed  in  the  power  plant  and  transmission  lines 
extended  to  farms  in  this  locality.  Besides  furnishing  electricity  for 
operating  the  irrigating  pumping  plants  the  company  proposes  to  drive 
wells  and  install  pumps,  for  farmers  who  are  not  able  to  bear  that  ex- 
pense. About  $250,000  will  be  expended  for  improvements  during  the 
next    12  months. 

ADAMS,  N.  V. — The  Adams  El.  Lt.  Co.  has  applied  to  the  Public 
Service  Commission  for  approval  of  franchises,  permission  to  begin  con- 
struction work  and  authority  to  issue  $30,000  in  bonds,  the  proceeds  to 
be  used  for  improvements,  and  to  issue  $18,000  of  its  capital  stock  for 
the  purchase  of  the  property  and  assets  of  the  Adams  El.  Lt.   Co.,   Ltd. 

BAYSHORE,  N.  Y. — A  petition  has  been  presented  to  the  Town 
Board  requesting  it   to   organize   a  second  lighting  district. 

BREESPORT,  N.  Y.— The  Elmira  Wtr.,  Lt.  &  R.  R.  Co.,  it  is  reported, 
is  contemplating  extending  its  transmission  line  from  Horseheads  to 
Breesport   for  the   purpose   of  supplying   electricity  for  lamps  and  motors. 

BUFFALO,  N.  Y. — Contracts  will  soon  be  awarded  by  the  Buffalo  &• 
Lake  Erie  Trac.  Co.  for  the  construction  of  two  substations  and  30  miles 
of  60,000-voIt  transmission  line.  The  company  has  purchased  three  500- 
volt   rotary   converters,   switchboard   equipment,   etc. 

COLD  SPRING,  N.  Y. — The  Glenham  Embroidering  Company,  Fisb 
kill,  is  establishing  a  branch  factory  in  Cold  Springs.  The  McKeel 
Building  has  been  leased  by  the  company.  About  50  sewing  machines 
v.ill  be  installed,  which  will  be  equipped  for  electric-motor  drive.  Later 
branches  will  be  established  in  Newburgh  and  Wappinger  Falls. 


l.\U  !<()(  k.WV.SV,  N.  V.  I  lir  I'lil.lu-  Service  (.  oiiiunmiion  ha» 
ttiantnl  the  appliculioii  of  the  Oican  l-.l.  Uv.  Co.  for  pertnitiion  to  ex- 
tend its  railway  in  Belle  Harbor. 

(JENK\',\,  \.  Y.  —  .\  conunillee  has  been  appointed  to  make  inveiti- 
KUtions  with  a  view  of  insialliMK  a  conduit  system  I"  place  a'l  wires 
undcrKrouiiil   throughout   the  city. 

MOUNT  \KKNON.  N.  V.  -The  Westchester  Siieet  Ry.  Co.  has  been 
Kiunted  jiermission  by  the  Public  Sei  vice  Commission  to  issue  a  first 
iMoitgage   on   its   pr<iperly   to   secure  an   issue   of   $2,000,000   in   bonds. 

.NEW  SORK.  N.  Y.- -The  Public  Service  Coiuiiiission.  First  Di»- 
iriit,  has  approved  the  assinnment  for  the  construction  of  Section  13  of 
llie  Broadway-l  cNiiiKlon  .\venue  subway  by  the  Bradley  Contracting 
Company  to  McMullen,  Snare  &  Tricst,  Inc.  This  section  lies  in  I-cx- 
inglon  .\vcnue,  between   llStli  Street  and   129th  Street. 

NEW  YORK,  N.  Y. — Sealed  proposals  will  be  recciveil  ai  ilic  office 
of  the  supervising  architect,  Treasury  Department,  Washington.  D.  C, 
until  July  24  for  furnishing  and  installing  lighting  fixtures  in  the  new 
United  .States  post  ofhcc  in  New  York,  in  accordance  with  drawings  and 
-pecilications,  copies  of  which  may  be  obtained  at  the  above  oflfice. 
Jaiiies   Knox  Taylor   is  supervising  architect. 

.\L\G.M<.\  h.M.I.S,  N.  Y. — The  Public  .Service  Commission  has  au- 
thorized the  Niagara  Falls  Pwr.  Co.  to  issue  bonds  or  capital  stock  to 
the   amount   of   $3,567,000    to   complete   construction    work. 

f)TISVTLLE,  N.  Y.— Bids  will  be  received  by  the  Boar.l  of  Health, 
corner  of  Centre  and  Walker  Streets,  New  York,  until  June  25  for 
furnishing  electrical  supplies  and  materials  as  required  to  the  Tuber- 
culosis Sanatorium  at  Otisville,  N.  Y.  Ernst  J.  Lederle,  Ph.D.,  is 
president   of   board. 

PERRN',  N.  Y. — 'J'he  plant  of  the  Perry  Kl.  Lt.  Co.  was  destroyed  by 
f.ie  on  June  4.  causing  a  loss  of  about  $50,000.  It  is  said  that  the  plant 
will    be    rebuilt    at   once. 

ROCHESTER,  N.  Y. — .\rrangements  are  being  made  by  the  Board  of 
t  ontract  for  advertising  for  a  new  city  lighting  contract  for  a  term  of 
live  years,  bids  for  which   will  soon  be  called  for. 

HENDERSON,  N.  C. — A  large  addition  is  to  be  erected  at  the  Harriet 
Mills.  It  will  be  100  ft.  by  136  ft.  and  will  accommodate  10,000  spindles. 
The  machinery  will  be  equipped  for  electric-motor  drive.  Electricity  will 
he  obtained  from  the  Southern  Pwr.  Co.  and  from  the  mill  company's 
Xo.    2   plant. 

LUMBERTON,  N.  C. — Tlie  Yadkin  River  Power  CoMi[)any  has  secured 
options  on  sites  for  its  proposed  power  station  in  Lumberton.  The  com- 
[lany  has  secured  contracts  to  supply  electricity  to  operate  the  Lumber- 
ton   and    Dresden   Cotton   Mills. 

.S.M.ISBURY,  N.  C. — The  Princeton  Cotton  Mill  Company  is  planning 
to  erect  a  new  factory,  SO  ft.  x  224  ft.,  for  the  purpose  of  manufactur- 
ing fine  damasks.     The  mill  will  be  equipped  for  electrical  operation. 

WHITNEY',  N.  C. — The  North  Carolina  Electric  &  Power  Company, 
of  New  York,  has  accepted  the  proposition  of  French  capitalists  to  pur- 
chase its  uncompleted  hydroelectric  plant  and  rights  on  the  Yadkin 
River.  The  purchasers  propose  to  build  a  large  plant  for  the  manu- 
facture of  aluminum  and  will  organize  a  company  under  the  name  of  the 
Southern  Aluminum  Company   with  a  capital  stock  of  $8,000,000. 

DICKINSON,  N.  D. — The  proposition  to  issue  $20,000  in  bonds  for 
I  he  installation  of  an  ornamental  street-lighting  system  will  be  submitted 
to  a  vote  at  the  primary  election. 

McVILLE,  N.  D. — The  installation  of  an  electric-light  plant  in  Mc- 
\ille   is   under  consideration. 

UNDERWOOD,  N.  D.— J.  E.  Miller,  village  clerk,  writes  that  the 
village  has  not  voted  to  issue  $8,000  in  bonds  for  the  installation  of  an 
electric-light  plant  as   reported   in   the   issue   of  June   1. 

AMHERST,  OHIO.— J.  G.  Milligan,  representing  the  Citizens'  Gas 
&  Electric  Company,  Lorain,  has  submitted  a  proposition  to  the  City 
Council  offering  to  take  over  the  municipal  electric-light  plant  and  to 
supply  the  village  with  electricity  from  the  central  power  plant  which 
will  supply  Lorain  and  Elyria.  A  24-hour  service  is  promised.  The 
Council  has  decided  to  abandon  the  municipal  plant  and  will  grant  Mr. 
Milligan    a    franchise    here. 

CINCINNATI,  OHIO.— The  Public  Utilities  Commission  has  approved 
ar:  issue  of  $750,000  in  bonds  by  the  Ohio  Trac.  Co.,  the  proceeds  to  be 
used  for  improvement  of  power  stations.  The  company  proposes  to  con- 
vert  two  smaller   stations   from   generating  plants   to   substations. 

CINCINNATI,  OHIO.— The  Ohio  Trac.  Co.  is  planning  to  increase  the 
output  of  its  East  End  iiower  house  in  Cincinnati  and  convert  its  generat- 
ing stations  at  Hunt  Street  and  Cumminsville  ii.to  substations.  All  elec- 
tricity hereafter  will  be  generated  at  the  East  End  and  Eighth  Street 
power   houses. 

CLEVELAND,  OHIO. — The  Plain  Dealer  Publishing  Company  is  con- 
templating enlarging  its  power   plant. 

CLEVELAND,  OHIO.— Mayor  Newton  D.  Baker  has  asked  the  City 
Sinking  Fund  Commission  to  purchase  $500,000  of  the  electric-light 
bonds  in  order  that  a  start  may  be  made  toward  the  erection  of  the 
proposed   municipal   electric-light   plant. 

CLEVELAND,  OHIO. — According  to  a  decision  handed  down  by 
Judge  ColHster  recently,  the  City  Council  must  pass  a  new  ordinance 
authorizing  the  sale  of  the  $2,000,000  municipal  light  bonds.  The  city 
v/ill  now  have  to  authorize  the  sale  of  the  bonds  and  then  wait  sixty 
days  before   taking  any  action. 
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COI.rMIiLS.  OHIO.— The  City  Council  has  instructed  City  Knuimcr 
Mactzcl  U>  prepare  plans  for  a  cluster-lamp  lighting  system  for  West 
Broad   Street   from   Front   Street  to   Central   Avenue. 

COLUMBUS.  OHIO.— Bids  will  be  received  by  W.  K.  Haswell, 
secretary  State  Board  of  .Administration,  until  June  26  for  furnishing 
motor-generator  sets  for  the  Columbus  State  Hospital  and  the  Institu- 
tion   for   the    Feeble-Minded. 

EAST  LIVERPOOL.  OHIO.— The  City  Council  has  called  a  special 
election  to  be  held  on  July  16  to  vote  on  the  proposition  to  issue  $60,000 
in   bonds    iui    iln-    inst.i'lntinn    of   a   municipal   electric-light    plant. 

FREMO.N'T,  OHIO.  W.  I!.  Si  liolt,  nprcscnlins  the  Schott  Engineer- 
ing Co.,  of  Chicago,  111.,  recently  bid  in  a  valuable  property  along  the 
.Sandusky  River,  near  liallville,  to  satisfy  .i  cl;iiiii  ;ii;:iinsl  llu-  I'rcmonl 
Pwr.  &  Lt.  Co.  It  is  stated  that  the  co'upany  proposes  In  hiiild  a  l.uyc 
dam  across  the   river  and   erect   a   large  hydroelectric   pl.iiil. 

MARYSVILLE,  OHIO— The  Marysville  Light  &  Water  Company  has 
engaged  the  Reliance  Engineering  Company,  Cincinnati,  to  make  im- 
provements and  clianges  in  its  p'ant. 

ST.  BERNARD.  OHIO.— Bids  will  be  received  at  the  office  of  (ieorge 
Schroeder,  auditor,  St.  Bernard,  until  July  for  $10,000  in  bonds,  the 
proceeds  to  be  used  for  extensions  and  improvements  to  the  municipal 
electric-light  plant  and   water-works  system. 

TOLEDO,  OHIO.— The  Cleveland  Tel.  Co.  is  picparini.  to  lay  addi 
tional    underground    cable    at    a    cost    of    about    $18,000. 

WILMINGTON.  OHIO.— Bids  will  be  received  by  Frank  Babb,  clerk, 
until  July  9  for  lighting  the  streets,  alleys  and  i)ublic  grounds  of  the 
village  of  Wilmington,  according  to  plans  and  specifications  on  file  in 
the  office  of  the  clerk.  J.  W.  Lawhead  is  chairman  of  water  and  light 
committee. 

YOUNGSTOWN.  OHIO.— The  City  Council  failed  to  pass  on  its 
third  reading  the  ordinance  authorizing  an  issue  of  $36,800  in  bonds  to 
install  an  electric  plant  in  the  basement  of  the  market  house  to  supply 
electricity    for   an   ornamental   lighting  system. 

ASTORIA,  ORE.— The  Elk  Creek  Lt.  &  Wtr.  Co.  is  planning  to  con- 
struct and  operate  a  light  and  water  system  at  Elk  Creek,  near  Astoria. 
Orrin    Kellogg  and   Lester   W.    Humphreys   are   interested. 

ENTERPRISE,  ORE. — Arrangements  are  being  made  by  the  Enter- 
prise Electric  Company,  to  take  over  the  plants  at  Wallowa  and  Lostine. 
The  capital  stock  of  the  company  will  be  increased  from  $50,000  to 
$300,000.  The  three  plants  will  be  connected  at  once.  A  transmission 
line  will  be  erected  from  Enterprise  through  Lostine  to  Wallowa.  Upon 
completion  of  the  line  the  plant  at  Lostine  will  be  discontinued.  A 
24-hour  service  will  be  established  and  electrical  service  will  be  supplied 
to  the  farmers  along  the  line.  W.  C.  Sivyer  and  L.  M.  Simpson,  both 
of  Spokane,  Wash.,  are  interested  in  the  company. 

PORTL.AND,  ORE.— The  Portland,  Eugene  &  Eastern  Ky.  Co.  has 
begun  work  on  the  construction  of  an  electric  railway  between  Canby 
and  Molalla,  Ore.,  a  distance  of  10  miles.  The  railway  will  connect 
with  the  main  line  that  will  tap  the  Willamette  Valley  from  Eugene  to 
Portland. 

PORTLAND,  ORE.— The  trustees  of  Reed  College  are  asking  for 
bids  for  the  erection  of  a  light  and  power  plant  and  for  installation  of 
machinery,  the  entire  plant  to  cost  about  $40,000.  The  plant  will  also 
provide  for  heating  the  buildings  as  well  as  lighting.  Doyle,  Patterson 
&  Beach  are  architects. 

ROSEBURG,  ORE. — The  Roseburg  light  and  power  plant  has  been 
purchased  by  A.  Welch  &  Co.,  who  arc  in  control  of  the  Oregon  El.  Ry. 
It   is  understood  that   the  railway  will  be   extended  into   Roseburg. 

ERIE.  PA. — Work  will  soon  begin  on  the  construction  of  the  power 
plant  of  the  Eric  Lighting  Company  to  be  erected  on  Peach  Street.  The 
building  will  be  of  brick  construction,  42  ft.  by  81  ft.,  to  cost  about 
$235,000.     The   Henry   Shenk   Company  has  the   general   contract. 

OL.\SSPORT,  PA.— The  Monongahela  El.  Lt.  Co.  has  extended  its 
transmission  lines  to  this  borough  and  h.ns  submitted  a  proposition  to  the 
Council    for  street   lighting. 

GREENVILLE,  PA.— The  Mercer  County  Lt..  Ht.  &  Pwr.  Co.,  which  is 
erecting  a  transmission  line  into  Mercer,  a  distance  of  15  miles,  is  making 
extensive  additions  to  its  [)lant  in  Greenville.  Two  90-kw  alternating-cur- 
rent generators,  direct-connected,  are  being  installed.  Tlie  company  will 
supply   electricity   to   residents   along  the  line. 

JOHNSTOWN,  PA —The  South  Fork-Portage  Ry.  Co.  is  contemplating 
the  construction  of  a  temporary  substation,  to  be  equipped  with  one 
300-kw   rotary   converter    with    transformers. 

JOHNSTOWN,  PA.— The  directors  of  the  Johnstown  Tel.  Co.  have  au- 
thorized an  issue  of  $100,000  in  capital  stock.  In  addition  to  the  work 
being  done  in  the  Blacklick  region  and  at  Dunlo  and  Beaverdale,  the 
company  plans  to  provide  service  to  Park  Hill,  Mineral  Point,  Echo  and 
Vinco. 

KITTANNING,  PA. — The  Kittainiing  &  l.cechburg  Rys.  Co.  contem- 
plates building  an  addition  to  its  power  house  in  Garret's  Run,  plans  for 
which   have  been   prepared. 

KITT.WMNG.  P.\.  It  is  rcprjilid  that  the  Clarion  Wtr.  Pwr.  (  o., 
the  Butler  Wtr.  Pwr.  Co.  and  the  Kittanning  Wtr.  Pwr.  Co.  are  interested 
in  a  large  water-power  project  which  will  involve  an  expenditure  of 
about  $150,000,000.  It  is  proposed  to  utilize  several  natural  reservoirs 
in    the    tributaries    of    the    Allegheny     River    to    generate    electricity    for 


light,  heat,  power  and  street-railway  purposes  throughout  Western 
Pennsylvania.  Kuhn,  Loeb  &  Co.,  New  York,  and  VV.  S.  Kuhn  &  Co., 
Pittsburgh,  it  is  said,  are  financing  the  undertaking. 

LANCASTER,  P.\. — The  Christiana  Suburban  Electric  Company  has 
increased  its  capital  stock  from  $35,000  to  $70,000.  A  number  of  com- 
panies have  consolidated  with  the  company  and  will  operate  in  the 
eastern  part  of  Lancaster  County. 

PHILADELPHIA,  PA.— The  electrical  committee  of  the  City  Council 
has  authorized  locations  for  the  erection  of  200  new  electric  lamps 
throughout    the   city. 

WILKES-BARRE,  PA. — The  Park  Commissioners  have  granted  the 
contract    for    lighting    the    Public    Square    to    the    Wilkes-Barre    Company. 

PROVIDENCE,  R.  I. — The  Rhode  Island  Power  Transmission  Com- 
pany has  applied  to  the  City  Council  for  a  franchise  to  erect  and  main- 
tain transmission  lines  for  the  distribution  of  electricity  for  lamps,  heat 
and   motors   in   Providence. 

WESTERLY,  R.  I.— Bodell  &  Co.,  of  Providence,  R.  I.,  have  acquired 
the  controlling  interest  in  the  Westerly  Lt.  &  Pwr.  Co.  The  company 
furnishes  electricity  in  Westerly,  Watch  Hill,  Ashaway  and  Pleasant 
View,  R.  I.,  and  Pawcatuck,  Stonington,  Mystic  and  part  of  Groton, 
Conn.  The  new  owners,  it  is  said,  propose  to  develop  and  extetid  the 
system. 

CAMDEN,  S.  C. — At  an  election  held  June  12  the  proposition  to  issue 
$100,000  in  bonds  for  the  installation  of  an  electric-light  plant  and  water- 
works  system   was   carried. 

SP.\RT.ANBURG,  S.  C. — Preliminary  arrangements  are  being  made  by 
the  Spartanburg  &  Glenn  Springs  R.  R.  Co.  for  the  construction  of  an  elec- 
tric railway  from  S|)artanburg.  to  Glenn  Springs,  a  distance  of  about  14 
miles.     J.    B.   Lee  and  J.   T.    Harris  are   interested   in  the  project. 

GARRETSON,  S.  D. — At  an  election  held  recently  the  proposition  to 
ifsue  bonds  for  the  construction  of  a  municipal  electric-light  plant  was 
carried. 

VOLGA,  S.  D. — The  City  Council  has  grantcl  .i  franchise  for  the  in- 
stallation   of   an   electric-light   system    hero. 

.ATHENS,  TENN. — Bonds  to  the  amount  of  $38,000  have  been  voted 
for  the  installation  of  a  500-hp  electric  plant,  extensions  to  water  and 
sewer  mains. 

CHATT.ANOOGA,  TENN.— The  Chattanooga  Ry.  &  Lt.  Co.  is  planning 
to  build  an  extension  from  Chamberlain  Street  to  Vance  Avenue:  also 
an  extension  from  Mission  Ridge  to  Lookout   Mountain. 

GREENEVILLE,  TENN. — Plans  are  being  considered  for  the  con- 
struction of  a  power  dam  on  the  Chucky  River,  6  miles  from  Greene- 
ville,  for  the  purpose  of  supplying  electricity  in  Greeneville,  Morris- 
town,  Newport,  Jonesboro,  Erwin,  Johnson  City  and  intervening  towns. 
The  company,  it  is  understood,  contemplates  the  purchase  of  the  local 
electric-light  plant.     Dr.   C.   P.   Fox  is  interested. 

SWEETWATER,  TENN.— The  local  electric-light  plant  has  been  pur 
chased  by  the  Ocoee   Pwr.   Co. 

.AUSTIN,  TEX. — The  City  Commission  is  considering  plans  for  the 
installation  of  an  ornamental  street-lighting  system  on  North  Congress 
.Avenue. 

.AUSTIN,  TEX. — The  .Austin  Street  Ry.  Co.  is  planning  to  build  an 
extension  of  its  railway  to  the  site  of  the  dam  that  is  being  built  across 
the  Colorado  River,  a  distance  of  about  2  miles. 

DEL  RIO,  TEX. — Plans  are  under  consideration  by  Dr.  V.  S.  Pear- 
son, of  New  York,  and  associates  for  the  construction  of  a  large  dam 
across  the  Devil's  River,  about  50  miles  north  of  here,  for  the  purpose 
of  forining  a  storage  reservoir  to  supply  water  to  irrigate  a  large  tract 
of  land   and   to  provide  power   for  a  hydroelectric   plant. 

GALVESTON,  TEX. — The  County  Commissioners  are  considering 
several   plans   for  lighting  the   causeway. 

NEW  BRAUNFELS,  TEX.— The  contract  for  improvements  to  the 
water-works  system  and  electric-light  p'ant  has  been  awarded  to  the"  Mid- 
land Engineering  &  Construction  Co.,  Fort  Scott,  for  $58,000.  The  W.  K. 
Palmer  Co.,  Kansas  City,  Mo.,  has  charge  of  the  engineering  work. 

RIO  GRANDE,  TEX.— The  installation  of  electric-light  and  ice  plants 
here  is  under  consideration  by  J.   Thaison,  of  Rio  Grande. 

S.ANDERSON,  TEX. — Preparations  are  being  made  by  I-;.  .McGinlcy 
for  the   installation   of  an   electric-light   plant   and   ice   factory   here. 

WACO.  TEX. — The  Texas  Light  &  Power  Company  has  purchased  a 
site  on  the  Brazos  River,  near  Waco,  on  which  it  will  erect  a  large 
power  plant. 

WAXAHACHIE,  TEX.— One  of  the  first  improvements  to  be  made  by 
Benjamin  C.  Hyde  and  associates,  of  Kansas  City,  Mo.,  who  recently 
purchased  the  property  of  the  Ellis  County  Independent  Tel.  Co.,  will  be 
the  erection  of  a  long-distance  telephone  line  between  Waxahachie  and 
Dallas. 

L^'XCIIIU'RG,  \'.\. — The  \irginia  State  Epileptic  Colony  is  asking 
for  bids  for  one  150-hp  water-tube  boiler  and  an  80-hp  engine  direct- 
connected  to  35-kw,  40-kw  and  50-kw  alternating-current  generators. 
D.   S.    Priddy,   Madison   Heights,  Lynchburg,  Va.,  is  superintendent. 

BEI.LINGHAM,  WASH.— The  Whatcom  County  Railway  &  Light  Com- 
pany has  applied  for  a  franchise  to  erect  a  new  transmission  line  from 
Sumas  to  Bellingham  and  through  the  city  to  the  York  Street  station. 
This  line   will   connect  with   the   transmission   line   of  the  Western   Canada 
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I'owci  Cuin|iuny  ui  SuinaR  und  »ill  Rupply  electricity  to  tlie  Olympic  Port- 
land ("onipniiy'ii  plant  and  to  the  nellinglianiSkaKit  intrrurl)an  railroad 
and   fur    lainpit,   etc. 

CllKS.WV,  WASH.— Tl.c  Farnirrs'  Tel.  Co.  has  leased  the  tclcphunr 
system  of  the  Chcsaw-.Myncuitcr  'i'cl.  C".  for  n  period  of  10  years.  ICx- 
lensive  additions  will   be  made   to  the   system   of   the   Fanners'  Tel.   ("o. 

KLI.KNSnUKC,  W.ASH. — The  City  Council  has  granted  the  petition 
o(  \V.  (.".  Wright  and  others  to  connect  with  the  municipal  electric  trans- 
mission line  so  as  to  secure  electricity  for  lamps  and  motors  on  their 
ranches.  The  municipal  light  department  will  erect  the  line  to  tlie  city 
limits  and  the  ranchers  will  pay  for  the  system  from  the  city  limits  to 
the  consumers.  Motors  will  be  installed  on  several  of  the  ranches  for 
irrigation  purpo.scs.  It  is  exjiccted  that  several  transmission  lines  radi- 
nliiiK   to   all    parts   of   the  valley   will   be   erected   during   the   coming   year, 

r«.\T.\n,  W.-\SI1. — The  iiistal'.Ttion  of  an  electric  liglit  plant  and  water- 
works system    here   is   under  consideration. 

UU'lILANU.  WASH.— The  plant  of  the  Pacific  Pwr.  &  Lt.  Co.  al 
Kiohmond  was  recently  damaged  by  fire,  causing  a  loss  of  about   $10,000. 

SULTAN,  W.-\SH. — T.  S.  Burton,  of  Snohomish,  has  been  engaged  as 
construction  engineer  for  an  electric-light  and  power  system,  including 
water-power  development,  in  Sultan.  Frank  Freise  and  Herman  F'reise, 
of  Snohomish,  and  I.  C.  Anderson  are  interested  in  the  project. 

EAGI.E,  W.  VA. — The  St.  Clair  Colliery  Company  is  reported  in  the 
market  for  a  l.'iO-kw.  to  200kw.  250volt  direct-current  generator  with 
pulley  and  switchboard. 

GRAND  RAPIDS,  WIS.— Preparations  are  being  made  by  the  Corsol. 
Wtr.   Pwr.  &  Paper  Co.   to  raise  the  dam  at  Biron  6  ft. 

MILW.-MJKEE,  WIS. — The  Council  committee  on  sewerage  has  recom- 
mended a  resolution  appropriating  $4,000  to  purchase  electricity  from 
the  Milwaukee  Railway  &  Light  Company  to  operate  the  Milwaukee 
River   dumping   station. 

MOUNT  IIOREH,  WIS.— A  petition  is  being  circulated  by  Harry 
Harper,  manager  of  the  local  electric-light  plant,  with  a  view  of  having 
the   village   consider   the   purchase   of   his   plant. 

0.\KFIELD,  WIS. — The  contract  for  construction  of  power  house 
for  the  Oakficld  Pwr.  &  Lt.  Co.  has  been  awarded  to  the  Hunter  Constr. 
Co.  The  Central  Constr.  Co.,  of  Oshkosh,  has  secured  the  contract  for 
furnishing   generators,    battery   and    pole-line   equipment. 

PRESCOTT,  WIS.— The  Clifton  Light  &  Power  Company  has  been 
reorganized  under  the  name  of  the  River  Falls  Power  Company.  Work 
will  begin  on  construction  of  the  dam  at  Clifton  and  the  plant  will  be 
in   operation   in  about  two  months.     B.   W.  Utman  is  president. 

PRESCOTT,  WIS. — A  proposition  to  purchase  the  local  electric-light 
system  is  under  consideration.  The  Clifton  Lt.  &  Pwr.  Co.  has  offered 
to  sell  its  plant  to  the  city  for  $10,000  and  to  furnish  energy  to  operate 
the  system  at  the  rate  of  4  cents  per  kilowatt  for  the  first  5000  kw 
each  month  and  2  cents  for  all  above  that  amount. 

CHEYENNE,  WYO.— The  Northern  Colorado  Power  Company  is 
negotiating  with  the  Union  Pacific  Railroad  Company  for  equipping  its 
machine  and  repair  shops  and  roundhouse  in  Cheyenne,  Wyo.,  for  elec- 
trical  operation. 

NELSON,  B.  C,  CAN.— The  West  Kootenay  Pwr.  &  Lt.  Co.  has  de- 
cided to  install  an  8000-hp  generating  unit  at  its  No.  2  plant  at  Benning- 
ton Falls,  increasing  the  output  to  21,200  hp.  The  company  is  prepar- 
ing to  furnish  electricity  for  the  Canadian  Pacific  Railway,  which  is  to 
be  equipped  for  electrical  operation  from  Castlegar  to  Rossland.  The  over- 
head system  will  be  used. 

VICTORIA,  B.  C,  CAN.— The  British  Columbia  El.  Ry.  Co.  has 
awarded  the  contract  for  the  construction  of  an  auxiliary  power  plant 
on  Saanich  Inlet  to  C.  C.  Moore  &  Co.,  San  Francisco.  The  cost  of  the 
plant   is   estimated   at    $400,000. 

COLDWATER,  ONT.,  CAN.— The  ratepayers  have  voted  in  favor  of 
the   hydroelectric   by-law. 

PORT  ARTHUR,  ONT.,  CAN.— Plans  are  being  considered  for  the 
construction  of  an  electric  belt  railway,  7  miles  long,  to  connect  with  the 
main   line   and  the  Arthur   Street  extension  in   Port  Arthur. 

RIDGETOWN,  ONT.,  CAN.— The  ratepayers  have  voted  in  favor  of 
the   purchase   of   the   local   electric-light   plant   at   $10,500. 

HUMBOLDT.  SASK.,  CAN.— The  Town  Council  has  decided  to  begin 
work  on  the  construction  of  an  electric-light  plant  and  water-works 
system. 

SASK.\rOON,  SASK.,  CAN. — The  ratepayers  have  voted  in  favor  of 
the  by-law  to  expend  $175,000  for  machinery  for  the  municipal  electric- 
light   and  power   plant   and   $80,000   for   extension   to   distributing  system. 

SASKATOON,  SASK.,  CAN.— A  charter  has  been  granted  to  the 
Canadian  Agency,  London,  Eng.,  for  constructing  a  dam  on  the  river 
about  13  miles  north  of  Saskatoon,  on  which  preliminary  work  has  be- 
gun. The  Canadian  Agency  will  spend  about  $2,200,000  during  1912  on 
the  dam  and  laying  about  9  miles  of  street  railway. 

TAMPICO,  TAMAULIPAS,  MEX.— The  Mexican  Midland  Lt,  & 
Pwr.  Co.  has  been  incorporated  under  the  laws  of  the  Province  of 
Ontario,  Canada,  to  work  the  concessions  granted  the  Compania  Hydio- 
Electrica  Mexicana,  S.A.  These  concessions  authorize  the  development 
of  the  waterfalls  of  the  Naranjo  River  and  the  Blanco  River  for  the 
purpose   of   generating  electricity.     It   is   estirr'ated   that   65,000   hp   can    be 


developed  from  the  Narnnjo  River  during  the  year  and  35,000  hp  fiom 
the  lllnnen  River.  It  is  said  that  the  capacity  of  holh  plunlh  can  be 
doubled  nl  n  comparatively  small  eo<t.  Eleetrieily  geiirralrd  at  the  plants 
will    be   liansmitled    to   Tampico,    San    I.uis   Potoii   and    Monterey. 


New  Industrial  Companies 

THE  ANDERSON  THRALL  CrjMPANY,  of  Chicago,  III.,  has  been 
incorporated  by  George  W.  Brown,  E.  H.  Bjornbcrg  and  Alfred  H. 
I'ouse.  The  company  is  capitalized  at  $7,500  and  proposes  to  deal  in 
electrical  sup|)lies  of  all  kinds,  including  electric  batteries  and   machinery. 

THE  J.  J.  DUCK  COMPANY,  of  Toledo,  Ohio,  has  been  incorporated 
with  a  capital  stock  of  $50,000  by  John  J.  Duck,  William  B.  Duck,  C.  A. 
McNeil,  H.  M.  Hart  and  F.  E.  Leonard.  The  company  proposes  to  do 
an    electrical   construction   and   supply   business. 

THE  ECONOMY  CAR  HEATING  &  EQUIPMENT  COMPANY,  of 
New  York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $150,000 
for  the  purpose  of  manufacturing  car-heating  and  railway  appliances. 
The  incorporators  are:  R.  Catlin,  I.  C.  Ramsburg  and  F.  L.  Durk, 
Brooklyn,    N.    Y. 

THE  JONES  ELECTRIC  STARTER  COMPANY,  of  Chicago,  111., 
has  been  incorporated  with  a  capital  stock  of  $10,000  to  manufacture 
automobile  starters.  The  incorporators  are:  Charles  H.  and  Gustav  A. 
Roth    and    Edward    L.    Jones. 

THE.  KEITH  LIGHT  COMPANY,  of  New  York,  N.  Y.,  has  ft]ej 
articles  of  incorporation  under  the  laws  of  the  State  of  Delaware.  The 
company  is  capitalized  at  $600,000  and  proposes  to  deal  in  all  inventions 
pertaining  to  gas   and  electricity. 

THE  KING  BURGLAR  ALARM  COMPANY,  of  New  York,  N.  Y., 
has  been  incorporated  by  Fred  T.  King,  Brooklyn,  N.  Y. ;  Fred  B.  Holden 
and  Alfred  Houston,  New  York,  N.  Y.  The  company  is  capitalized  at 
$60,000  and  proposes  to  install   electrical  alarm  devices. 

THE  PUBLIC  UTILITIES  CONSTRUCTION  COMPANY  has  filed 
articles  of  incorporation  under  the  laws  of  the  State  of  Delaware  with  a 
capital  stock  of  $30,000.  The  incorporators  are:  M.  A.  Fuller,  German- 
town,  Pa.;   Henry  B.   McCarty  and  William  E.   Scott,   Philadelphia,  Pa. 

THE  ROGERS  ELECTRIC  LABORATORIES  COMPANY,  of  Au- 
gusta, Maine,  has  been  organized  under  the  laws  of  the  State  of  Maine 
with  a  capital  stock  of  $100,000  for  the  purpose  of  manufacturing  and 
selling  electric  motors,  dynamos  and  electrical  machinery.  E.  M.  Leavitt, 
Winthrop,    is   president   and   treasurer. 

IIIE  THOBAL  ELECTRIC  COMPANY,  of  St.  Louis,  Mo.,  has  been 
incorporated  with  a  capital  stock  of  $50,000  for  the  purpose  of  manu- 
facturing and  dealing  in  electrical  and  mechanical  machinery.  The  in- 
corporators are:   Daniel  Tibbals,   Emilie   Thomas  and  Lewis   Knapp. 

THE  UNITED  ELECTRIC  SEWING  MACHINE  COMPANY,  of 
Brooklyn,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $2,100  by 
Hyman   Youndelman,   Mark  Lang  and  Nathan   Cohen,  of  Brooklyn,   N.   Y. 

THE  VOLT  AMPERE  COMPANY,  of  San  Antonio,  Tex.,  has  been 
organized  by  W.  G.  E.  RolafF,  J.  O.  Luthy  and  Yale  Hicks.  The  com- 
pany is  capitalized  at  $10,000  and  proposes  to  establish  a  plant  to  man- 
ufacture  electrical   appliances,   batteries,   etc. 


New  Incorporations 

WILMINGTON,  DEL. — Articles  of  incorporation  have  been  filed  for 
the  American  Ry.  &  Pwr.  Co.  under  the  laws  of  the  State  of  Delaware 
by  R.  B.  Cooling,  C.  J.  Jacobs  and  H.  W.  Davis,  of  Wilmington.  The 
company  is  capitalized  at  $2,500,000. 

DUGGER,  IND. — The  Dugger  El.  Lt.  &  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $12,000  by  W'.  D.  Hodson,  W.  T.  McCaskey  and 
S.  F.  Seager,  all  of  Lansing,  Mich. 

INDIANAPOLIS,  IND.— The  Public  Utilities  Company  of  Evansville 
has  filed  articles  of  incorporation.  The  company  is  capitalized  at  $6,000,- 
000  and  has  taken  over  the  gas,  steam-heat  and  electric  plants  and  the 
street  railway  in  Evansville.  The  incorporators  are:  John  G.  McKee, 
Lafayette;  Walter  J.  McGraw,  Lafayette,  and  William  Winter,  of  Indi- 
anapolis. 

INDIANAPOLIS,  IND. — The  Vermilion  Trac.  Co.  has  been  granted  a 
charter  with  a  capital  stock  of  $25,000,  which,  it  is  stated,  will  be  in- 
creased to  $600,000  in  the  near  future.  The  company  proposes  to  build 
an  electric  railway  to  extend  from  Terre  Hauie  through  Clinton,  Hills- 
dale, Dana,  Newport,  Cayuga  and  Perrysville,  thence  across  the  Indiana 
line  into  Illinois  and  to  the  present  terminus  of  the  McKinley  lines  at 
Ridge  Farm,  111.     The  main  office  will  be  in  Indianapolis. 

REXVILLE,  IND. — The  Farmers'  Mutual  Tel.  Co.  has  been  incorpo- 
rated with  a  capital  stock  of  $5,000  by  G.  H.  Delay,  J.  H.  Craig  and 
M.    Jackson. 

RICHMOND,  IND. — The  Southwestern  Utilities  Corporation  has  been 
incorporated  with  a  capital  stock  of  $15,000,000  for  the  purpose  of  own- 
ing   public    utilities    such    as    water-works,    gas    plants,    electric    plants,    etc. 
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The  officers  are:  Thomas  B.  Day,  president;  II.  H.  Chalkley,  secretary, 
and  L.   B.   Duer,   treasurer. 

AUGUSTA,  MAINE.— The  Dominion  Gas  Co.  has  filed  articles  of  in- 
corporation with  a  capital  stock  of  $3,000,000  for  the  purpose  of  owning 
and  operating  gas  and  electric  generating  plants.  I.  S.  Kearney,  Au- 
gusta, is  president  and  treasurer. 

OSCEOLA,  MO.— The  Osceola  Lt.  &  Wtr.  Co.  has  been  chartered 
with  a  capital  stock  of  $25,000  by  C.  R.  Hunt,  A.  M.  Seddon  and  A.  W. 
Burton. 

LINCOLN,  NEB. — The  Commonwealth  Devel.  Co.  has  been  incorpo- 
rated by  W.  E.  Sharp,  A.  VV.  Field,  C.  T.  Boggs,  S.  H.  Burnam,  of 
Lincoln;  A.  C.  Kocnig,  of  Omaha;  J.  M.  Bramlette,  Detroit,  Mich.,  and 
A.  A.  Ladd,  Lansing,  Mich.  The  company  is  capitalized  at  $7,500,000 
and  proposes  to  carry  out  a  large  hydroelectric  project  on  the  Loup 
River   between   Columbus,    Lincoln   and   Omaha. 

M.ACEDON,  N.  Y. — The  Macedon  Pwr.  Co.  has  been  granted  a  charter 
with  a  capital  stock  of  $15,000  for  the  purpose  of  supplying  electricity  in 
the  towns  of  Macedon,  Walworth  and  Farmington.  The  directors  are: 
Edwin   Youngs,   Minnie   A.    Youngs   and   George   L.   Colgate,   of   Rochester. 

FAYETTE,  N.  C. — The  Fayette  Lt.  &  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $150,000  by  W.  W.  Randolph,  New  York;  John 
Rurlin  and  Thomas  Badger,  both  of  Fayetteville.  The  company  will 
take  over  the  property  and  holdings  of  the  Fayetteville  Gas  &  El.  Co. 
and   the   street  railway  system  of  Fayetteville. 

TOLEDO,  OHIO.— The  Independent  El.  &  Constr.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $10,000  for  the  purpose  of  supplying 
electricity  and  doing  electric  construction  work  in  Lucas  and  Wood 
Counties.  The  company  will  build  an  electric-power  plant  in  Maumee 
and    furnish    electricity    in    Maumee   and    I'errysburg    first. 

BETHEL,  PA. — The  Bethel  El.  Co.  has  been  incorporated  to  operate  an 
electric  system  in  Bethel  Township.  The  company  is  capitalized  at  $5,000 
and  the  incorporators  are:  Walter  P.  Rainbow,  Leetsdale;  Charles  A. 
Lampe,  Glen  Osborne,  and  W.  W.  Murray,  Bridgevil'e.  The  office  of  the 
company  is  located  in  Mount  Oliver. 

CARRICK,  PA. — The  Carrick  El.  Co.  has  been  incorporated  by  Donald 
Thompson,  Edgeworth;  C.  B.  Pritchard  and  M.  V.  Copeland,  Pittsburgh. 
The  company  is  capitalized  at  $5,000  and  proposes  to  operate  an  electric 
system  in   Carrick. 

HARRISBURG,  P.A. — Charters  have  been  granted  by  the  State  Depart- 
ment to  30  light,  heat  and  power  companies  in  Cambria  County,  as  fol- 
lows: Adams,  Bluffington,  Blacklick,  Banks,  Burrell,  Brush  Valley,  Barr, 
Carroll,  Cherry  Hill,  Cambria,  Centre,  Conemaugh,  East  Wheatfield,  East 
Lortay,  Green,  Jackson,  Lower  Yoder,  Montgomery,  Phine  Jose,  Pine, 
Portage,  Rayne,  Richland,  Susquehanna,  Summer  Hill,  Stony  Creek,  Upper 
Voder,  White,  West  Wheatfield  and  West  Taylor  Townships.  Each  com- 
pany is  capitalized  at  $5,000,  and  the  incorporators  are:  P.  J.  Morrisey, 
Augustus  Weis  and  J.  W.  Blough,  all  of  Johnstown.  J.  W.  Blough  is 
treasurer  of  all  the  companies.  It  is  understood  that  these  companies 
will    be   merged   into    one   company. 

KNOXVILLE,  PA.— The  Knoxville  Lt.  Co.  has  been  granted  a  charter 
with  a  capital  stock  of  $5,000  to  operate  in  Knoxville.  The  incorporators 
are:  J.  F.  Grimes,  J.  P.  Moore,  of  Knoxville,  and  T.  P.  Caufield,  Verona. 
MOUNT  OLIVER,  PA.— The  Concord  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $5,000  to  operate  in  Lower  St.  Clair.  The  incor- 
porators are:  C.  B.  Mehard  and  Joseph  A.  Jenkins,  Pittsburgh,  and  E.  N. 
Barber,    Crafton. 

MOUNT  OLIVER,  PA.— The  Mount  Oliver  El.  Co.  has  been  chartered 
with  a  capital  stock  of  $5,000  to  operate  in  Mount  Oliver.  The  incor- 
porators are:  Donald  Thompson,  Edgeworth;  C.  B.  Pritchard  and  M.  V. 
Copeland,   Pittsburgh. 

NEW  KINGSTON,  PA.— The  New  Kingston  El.  Lt.,  lit.  &  Pwr.  Co. 
has  been  granted  a  charter  with  a  capital  stock  of  $5,000  for  the  purpose 
of  supplying  electricity  in  New  Kingston.  The  incorporators  are: 
Charles  and  John  Hetrick,  J.  L.  V.  Smith,  C.  H.  Bear,  W.  H.  Ray  and 
Frank   Bricker. 

SCOTT,  P.A.— The  Scott  El.  Co.  has  been  granted  a  charter  to  operate 
an  electric  system  in  Scott  Township.  The  company  is  capitalized  at 
$5,000,  and  the  incorporators  are:  Walter  P.  Rainbow,  Leetsdale;  Charles 
A.  Lampe,  Glen  Osborne,  and  W.  W.  Murray,  Bridgeville.  The  office  of 
the  company  is  located  in   Mount  Oliver. 

JOHNSON  CITY,  TENN.— The  Tennessee  Eastern  El.  Co.  has  been 
incorporated  under  the  laws  of  the  State  of  Massachusetts  with  a  capital 
stock  of  $1,650,000.  The  company  proposes  to  generate  and  distribute 
electricity  in  Johnson  City.  The  main  office  of  the  company  will  be 
located  in  Boston,  Mass.  The  incorporators  are:  Merrill  Griswold, 
Robert  J.   Richardson  and  Thomas  Sweeney. 

DALLAS,  TEX.— The  Texas  Pwr.  &  Lt.  Co.  has  been  granted  a  charter 
to  acquire  and  operate  electric  light  and  power  and  gas  properties  in 
Texas.  The  company  is  capitalized  at  $13,000,000  and  will  immediately 
take  over  the  properties,  franchises  and  rights  of  the  Waco  El.  &  Gas  Co., 
Waco;  the  Cleburne  El.  &  Gas  Co.,  Cleburne;  the  Hillsboro  El.  &  Gas  Co., 
Hillsboro;  the  Waxahachie  El.  &  Gas  Co.,  the  Temple  EI.  Lt.  Co.,  Temple; 
the  Sherman  El.  &  Gas  Co.,  Sherman,  and  the  Bonham  El.  &  Gas  Co. 
The  company  has  a  contract  for  a  period  of  50  years  with  the  Southern 
Trac.  Co.  to  supply  electricity  for  its  Waco  traction  system  and  for  its 
interurban  lines,  which  are  to  be  built  from  Waco  to  Dallas  and  from 
Dallas  to  Corsicana.     The  system  now   planned  will  cover  about   135  miles 


of  interurban  lines  in  addition  to  the  present  Waco  city  system,  which 
consists  of  about   16  miles  of  track. 

POST,  TEX.— The  Post  Pwr.  Co.  has  been  incorporated  with  a 
capital  stock  of  $100,000  by  Charles  W.  Post,  Arthur  B.  Williams,  Louis 
E.  Hick,  of  Battle  Creek,  Mich.,  and  H.  W.  Fairbanks,  of  Post.  The 
company  proposes  to  install  and  operate  an  electric  light  and  power  plant 
here. 

RICHMOND,  VA.— A  charter  has  been  granted  to  the  Illuminating  & 
Pwr.  Co.  Securities  Corpn.,  with  a  capital  stock  of  $8,000,000,  which  will 
act  as  the  holding  corporation  for  various  light  and  power  manufacturing 
enterprises  throughout  the  State  of  Virginia.  H.  G.  Buchanan,  of  Rich- 
mond, is  president  of  the  company  and  R.  Ripley  Dana,  Newton,  Mass., 
is   secretary. 

RICHMOND,  VA— The  Central  States  El.  Co.  has  been  incorporated 
under  the  laws  of  the  State  of  Virginia.  The  company  is  capitalized  at 
$40,000,000  and  proposes  to  operate  electric  power  and  lighting  plants. 
The  charter  stipulates  that  it  is  to  acquire  not  less  than  60  per  cent  of 
the  capital  stock  of  the  Cleveland  El.  Illg.  Co.,  Cleveland,  Ohio.  The 
officers  of  the  company  are:  Earle  G.  Hines,  Albany,  N.  Y.,  president; 
Leon  Kojassar,  Whitestone,  treasurer,  and  Alfred  Gregory,  Brooklyn, 
N.    Y.,  secretary. 


Trade  Publications 


ELECTRICITY  IN  THE  SHOE  AND  LEATHER  INDUSTRY.— The 
extent  to  which  electric  drive  is  being  applied  to  the  shoe  and  leather 
industry,  and  the  advantages  to  be  derived  from  this  application,  are 
shown  in  Bulletin  No.  4931  issued  by  the  General  Electric  Company. 
The  bulletin  contains  illustrations  and  descriptions  of  various  installa- 
tions of  this  nature. 

STEAM  METERS.— The  Steam  Appliance  Company,  304  West  Ran- 
dolph Street,  Chicago,  111.,  illustrates  and  describes  the  Gebhardt  Steam 
Meter  in  its  recent  catalog.  Good-sized  type,  clear  and  ample  illustra- 
tions and  a  miniature  velocity  chart  to  save  time  in  calculating  veloci- 
ties, discharge  and  size  of  pipe  required  for  given  conditions  of  flow  make 
this  a  very  practical   publication. 

ELECTRICAL  FITTINGS.— A  recent  catalog  of  the  Fancleve  Spe- 
cialty Company,  of  284  South  Street,  Jamaica  Plain,  Mass.,  contains  de- 
scriptions, fully  illustrated,  of  the  complete  line  of  the  company's  fittings 
and  an  alphabetical  and  numerical  index  to  facilitate  locating  any  fitting 
in  the  catalog.  Its  line  contains  seven  hundred  varieties  which  have  been 
worked    up    in    six   years'    time. 

INCANDESCENT  LAMPS  FOR  RAILWAY  SERVICE.— Bulletin 
4947  of  the  General  Electric  Company  is  devoted  to  the  illumination  of 
electric  railway  cars  and  the  advantages  possessed  by  drawn-wire  tungsten 
and  graphitized-filament  lamps  for  this  service.  The  bulletin  contains 
illustrations  showing  the  illumination  of  cars  by  these  two  types  of 
lamps  as  compared  with  that  resulting  from  the  use  of  the  old  carbon- 
filament   lamp. 

INDICATORS. — "A  description  of  the  latest  types  of  engine  indicators 
and  accessories,  with  information  on  the  taking  and  reading  of  indi- 
cator cards,"  gives,  as  a  sub-title,  a  comprehensive  idea  of  the  contents 
of  "The  Indicator  Book,"  issued  by  the  Trill  Indicator  Company,  Corry, 
Pa.  Aside  from  its  exploitation  of  the  Trill  indicator,  the  book  gives 
a  large  amount  of  general  information  said  to  be  new  and  original  on 
its    subject    matter    which    will    interest    engineers. 

ROLLER  BEARINGS. — An  ingenious  device  giving  at  a  glance  deci- 
mal equivalents  is  being  sent  out  by  the  Standard  Roller  Bearing  Com- 
pany, Philadelphia,  Pa.  It  consists  of  a  wheel  of  celluloid,  with  saw 
edges,  inclosed  within  two  pieces  of  celluloid  3  in.  by  3  in.,  a  Vi-in.  semi- 
circular openirtg  on  the  four  sides  allowing  for  the  easy  turning  of  the 
wheel.  Two  perforations  about  0.75  in.  from  the  center  allow  space 
for  the  figures  in  combination,  producing  certain  results  which  are  in- 
stantly visible.  On  each  of  the  four  corners  on  both  sides  of  the  cover 
the  names  of  the  company's  products  add  advertising  value  to  this  de- 
vice. 


Business  Notes 


BUSCH-SULZER  BROTHERS-DIESEL  ENGINE  COMPANY.— Mr. 
George  F.  Murphy  has  been  appointed  Eastern  sales  representative  of  the 
Busch-Sulzer  Brothers-Diesel  Engine  Company,  replacing  Mr.  W.  R.  Hav- 
nie.  The  Eastern  sales  office  of  the  company  will  be  at  30  Church  Street, 
New  York,  as  heretofore. 

WESTERN  ELECTRIC  COMPANY.— A  large  warehouse  and  branch 
office  to  handle  more  effectively  the  growing  business  on  the  Gulf  Coast 
has  been  opened  by  the  Western  Electric  Company  at  Houston,  Tex. 
The  new  office  will  be  operated  as  a  branch  of  tlie  Dallas  organization  under 
the  supervision  of  Messrs.  R.  W.  Van  Valkenburgh  and  Paul  Joyslin, 
manager  and  gales  manager  respectively.  The  local  organization  will  have 
as  its  resident  heads  Mr.  II.  P.  Hess,  in  charge  of  sales;  Mr.  F.  G. 
Caldwell,  in  charge  of  store,  and  Mr.  M.  A.  Schon,  in  charge  of  ware- 
housing. Complete  stocks  of  telephone,  power,  supply  and  line  material 
will    be   carried. 
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UNITED  STATES  PATENTS  ISSUED  JUNE   11.   1912. 

IFrtpaic.l   by    Rol>cri    Stan    Allyn.    16   ExclianKc   Plarr.    New    Yoik.l 

1.0->8,85J.  SIGNAL  MECHANISM  FOR  El.ElTUIC  RAILWAYS;  R. 
I».  lUatlv,  Cleveland,  Ohio.  App.  tiled  March  15,  1911.  CtossiiiK 
.md    lilock   siRnal    for    Irolley   lines. 

1.0J8.8S4.     \EI1ICLI-.   SIC.NAL:    E.    T.    Best   and   C.    M.    Fitch.   ChicaRO. 

111.      .App.    hied    Di-i'.    27,    1010.      Rear   .siRn    liRht    for   aiitoniobilcs,   etc. 
1,028,856.      ANNUNCIATOR    AND    CAIIIXKT    1-OK    It.VKMEK    SHOPS; 

I.    J.    Rradshaw,    WaiikcRan.    HI.      App.    liU-d    .Iiilv    1.    1911.      Electro- 

inaRnetically    driven    cliaiii    and    indicator. 

l.O.'S^SS;.     APPARATUS   KOR   PRKIWKINc;   OXONE;   G.    F.    Brindlcy. 

.San    Francisco.    Cal.      .\pp.    idcd    Feb.     17,    1909.      Raw    materials    are 

fed    from   a   hopper   into   a   pivoted   mcltinR    pot. 
1,028.895.     ELECTROLYTIC    DEPOSITION    OF   METALS;   P.    Marino, 

Regent's    Park,    London,    England.      App.    Idcd    Feb.    21,    1912.      The 

salt   of   the   metal   to  be   deposited   is  dissolved   in   an  aqueous  solution 

of    sodium    Rlyccroborobenzoate. 

1.028,010.  SAFETY  JEWEL  CHEST:  II.  Schmarsow,  New  York,  N. 
\.      App.    tiled    Nov.    25,    1911.      .\utoinatic    alarm    attachment. 

1.028,012.  ELECTRIC  STE.XM  GENERATOR;  S.  Schoenbroon,  Pitts- 
burgh. Pa.  App.  tiled  Jan.  4,  1912.  Electric  conduit  with  a  plurality 
of   electrodes   inside  a   boiler. 

i,()JS.')4S.     CONTROLLER:    J.    G.    Menningen,    West      ' 

filed   Dec.   27,    1910.      The   movable  controller   members  are  carried   by 
hinged   parts   of   the   casing   to   facilitate   inspection. 

1,028.957.  PLUG  SOCKET;  J.  W.  Phelps,  Detroit,  Mich.  App.  filed 
.\pril   9,    1909.      Adapted   for   .t   drop   light   or   pendent   switch   support. 

1,028.06.?.  DYN.XMO-ELECTRIC  MACHINE;  W.  H.  Powell  and  R. 
R.  Williamson,  Milwaukee,  Wis.  .\pp.  filed  April  8,  1910.  Air- 
cooled   turbo-generator. 

1,028,964.  BRUSH  FOR  DYN.VMO-ELECTRIC  MACHINES;  A. 
Press,  Norwood,  Ohio.  App.  tiled  March  17,  1906.  Alternate  lami- 
nae of   iron   and   insulating  material 


1,029,523. — Automatic    Electric    Water    Heater. 


1,028,965.  DYNAMO-ELECTRIC  MACHLXE:  H.  H.  Ralston,  Nor- 
wood, Ohio.  App.  tiled  Jan.  27,  1905.  Slotted  connection  between 
a   commutator   connector   and   a   commutator   segment. 

1,028,969.  X-RAY  TUBE:  J.  Rosenthal,  Munich,  Germany.  App.  tiled 
Sept.  21.  1905.  Has  an  interior  screen  for  absorbing  the  rays  of 
lower  penetration. 

1,028.980.  ELECTRICAL  SIGNALING  DEVICE;  T.  Weiss  and  T.  A. 
\Yalther,  Chicago,  III.  .^pp.  filed  Oct.  21,  1911.  Motor-driven 
vibrating    horn. 

1,028,985.  DYNAMO-ELECTRIC  MACHINE;  B.  A.  Behren,  Norwood, 
Ohio.  App.  filed  Aug.  21,  1905.  Support  and  retainer  for  the  coil- 
end  turns. 

1,028,993.  MOTOR-OPERATED  S\\TTCH;  H.  W.  Cheney,  Milwaukee, 
Wis.  App.  filed  .April  3,  1909.  Remote-control  type  of  double-break 
rotary    switch. 

1,029,007.  FREQUENCY-RESPONSIVE  DE\ICE:  B.  Frankenfeld,  Los 
Angeles,  Cal.  .\pp.  filed  March  12,  1910.  Automatically  reversible 
device,  for  instance,  for  controlling  a  supply  of  steam  to  a  turbo- 
generator. 

L029,015.     SECOND.\RY   BATTERY:   G.  J.  Johnson,  Chicago    111.     App. 

tiled    Aug.    28,    1911.     Improvements   in    the   plates.      (See   Patent   No. 

969,876.) 
t.029,040.     CONDUIT:    H.    H.    Balliett,   Pittsburgh,   Pa.     App.    filed   April 

?9.    1911.      Multiple    layer,    flexible,    non-metallic. 


1,020,042.     ELECTRICAL  MEASURING  IN.S'J  RUMENT;  W.  E.   Beedc. 

New    York,    N.    Y.      App.    tiled   April   8.    1911.     West   pocket   meter. 
I. ((29.044       MECH.\NI(  AL      MOVEMENT      AND      ELECTRIC-LIGHT 

SO(  KET;     1.    A.    (.    Both,    New    York,    N.    Y.     App.    filed    Dec.    30. 

1911.      Rotary    itnap   switch. 
1,029.008.     H1(;H-P0TENTIAI.    ELECTRIC    SWITCH;    C.    C.    Badcau. 

Winiliroi),     Mass.     .\pp.     filed     April     6,     1911.     Ventilated     oil-tank 

switch. 

1.029.1 14.  HEATER  AND  (ILOWEK  RENEWAL  FOR  LAMPS;  O. 
I'ocll,  Newark,  N.  J. ;  A.  Kusebauch  and  R.  Ncckerman,  PittsburRh, 
Pa.      App.   filed   Nov.    11,    1908.      Removal    healer. 

I.029,12L  APPARA'IUS  FOR  (IRAPH  ITI/.ING  LARGE  ELEC- 
TRODES; 1".  L.  T.  ILroult,  La  Praz,  France.  App.  filed  Oct.  18 
1009.  .\  furnace  for  containing  a  plurality  of  electrodes  placed  end 
to  end. 

1.029.122.  liRAPHITIZING  ELECTRODES;  P.  L.  T.  Ilcroult,  La 
Pra/,  I'rance.  App.  filed  I'cb.  10,  1910.  An  electrode  is  formed  by 
|)assing  a  current  through  a  plurality  of  sections  placed  end  to  end 
under   pressure. 

1.029.123.  ELECTRICAL  MEANS  FOR  MAfiNIFYING  SMALL 
MECHANICAL  EFFECTS;  E.  S.  Ileurtley,  Oxford,  England.  App, 
filed  June  29,   1910.     A  gas  is  caused  to  flow  past  a  heated  resistance. 

1,029,150.      ELECTROMAGNET:    N.    H.    Suren,    Needham,    Mass.     App. 

filed    July    22,    1910.     Incombustible   supports    for    the    different    parts. 
1,029,179.      AUTOMATIC    FIRE-ALARM    APP.NR.VrUS;    G.     F.     Emch, 

Woodvillc,    Ohio.      App.    filed    Aug.    30,    1911.      Fuse-operated    device. 
1,029.202.     SAFETY  BOLT  TO  LOCK   AND  RELEASE  THE  LEVERS 

SERVING    TO    OPERATE    FROM    A    DISTANCE    A    SWITCH, 

SIGNAL,     ETC.,     FOR    RAILWAYS;    C.     Legrand    and     A.     Armel. 

Paris,    France.     App.    filed   April    7,    1909. 
1,029,207.      INSUL.ATOR  SUPPORT;   O.   P.   Megahan,  Westerville,  Ohio. 

App.    filed    July    18,    1911.      Combination    of    vertical    and    suspended 

pins. 
1,029,210.     AUTOMATIC    BRAKE-APPLYING    MEANS    FOR     RAIL- 

W.AYS;    A.    Minnick.      Coeur    d'Alene,    Idaho.      App.    filed    Aug.    20, 

1909.      Air-brake   control;    two    sectional    conductors   alongside    of   the 

track. 
1,029,230.     APPARATUS    FOR   HEATING   ELECTRICAL   UNITS;    H. 

H.    Russell,    New   York,    N.   Y.      App.    filed   April   6,    1911.      Radiating 

heater    unit    removably    supported    in    a    casing. 
1,029,233.     ELECTRIC  SADIRON;  V.   Schild,   Brienz,   Switzerland.    App. 

filed    Jan.    31,    1911.      Separable    casing. 
1,029,275.     RAILWAY    SIGNALING    APPARATUS;    C.    W.    Coleman, 

Westfield,   N.   J.     App.   filed   Feb.    15,    1909.     Block  semaphore   system 

with   motor  and   fluid-driving  connection. 

L029,276.     REGULATING    DYNAMO-ELECTRIC    MACHINES;    G.    H. 

Condict,   New   York,   N.   Y.,     App.  filed  Jan.    10,   1906.      Speed  control 

of  railway  motors. 
1,029,281.     BURGLAR  AL.ARM;   O.   L.   Davis,   Iowa   City,   la.     App.   filed 

Feb.    21,    1912.      Door-hinge    connection. 
1,029,344.     REGULATING       RESISTANCE       FOR       ELECTROLYTIC 

CONDENSERS;  E.   E.  F.  Creighton,  Schenectady,  N.  Y.     App.  filed 

April   23,    1909.     Thermostatic  regulation. 
1,029,350.     METALLIC-FILAMENT  LAMP;    K.    Farkas,   Glen   Ridge,   N. 

J.     App.  filed  Dec.   9,   1910.      Elastic  filament  support. 
L029,361.     HAIR-STEAMING  DEVICE;  T.  Grosert  and  E.  Unger,  New 

York.     App.    filed   Nov.    16,    1911.     Heated   tube. 
1,029,362.     CONTROL   SYSTEM;   J.    L.   Hall,    Schenectady,   N.    Y.      App. 

filed  June   2,   1911.     Remote   control   for   dimmers,   searchlights,   etc. 
1,029,366.     ELECTRIC    SWITCH;    E.    M.    Hewlett,    Schenectady,    N.    Y. 

App.   filed   Sept.    15,    1909.     Remote-control   power   switch-tank  type. 
1,029,375.     VAPOR    ELECTRIC    APPARATUS;    O.    O.    Kruh,    Schenec- 
tady,  N.   Y.     App.   filed   Oct.    18,    1905.      Mercury-arc   rectifier. 

1,029,383.  PROCESS  OF  MOUNTING  .\ND  SOLDERING  ELEC- 
TRICAL FILAMENTS:  S.  Marietti,  Turin.  Italy.  App.  filed  July 
2,    1908.      Air-blown    arc. 

1.029.388.  ELECTROMAGNETIC  APPARATUS:  T.  Mclntyre,  Jersey 
City,   N.   J.      App.    filed   May   29,    1906.     Vibrating  contact. 

1.029.389.  WELDING  MACHINE:  A.  Metzger,  Schenectady,  N.  Y. 
App.   filed  Feb.   23,   1909.      For   welding  the  seams  of  receptacles,  etc. 

1,029,408.  TROLLEY:  J.  H.  Walker,  Lexington,  Ky.  App.  filed  July 
7,    1910.      Spring  support  for  the   trolley  pole. 

1,029,428.  ELECTRICAL  DISTRIBUTION  SYSTEM;  J.  P.  Crouch 
and  J.  Etchells,  Newton  Heath  and  Manchester,  England.  App.  filed 
Dec.    9,    1909.      Storage-battery-generator    train    lighting. 

1,029,480.  MOTOR  SPEED  REGULATOR:  A.  A.  Tirrill,  Schenectady, 
X.  Y.  App.  filed  Jan.  9,  1909.  Alternating-current  generator  witl) 
make-and-break    device. 

1,029,499.  TERMINAL  CLIP;  P.  C.  Hains,  Jr.,  Washington,  D.  C. 
App.   filed   Nov.   22,    1911.      Resilient  sheet-metal   jaws  and  clamp. 

1,029,504.  SELECTIVE  TELEPHONE  SYSTEM;  W.  F.  Marten,  Oak- 
land,   Cal.      App.    filed   June   3,    1911.      Semi-automatic   apparatus. 

1.029.523.  AUTOMATIC  ELECTRIC  WATER  HE.ATER:  J.  I.  Ayer, 
Cambridge.  Mass.  App.  filed  Jan.  2,  1912.  Thermal  control  for 
heating  running  water. 

1.029.524.  TELEPHONE-RECEIVER  SHELL;  J.  F.  Barbour,  Elyria, 
Ohio.  App  filed  Sept.  27,  1909.  Metal  shell  with  bayonet-slot  con- 
nection. 

1,029,539.  RHEOSTAT;  W.  H.  Gaulke,  Milwaukee,  Wis.  -App.  filed 
Aug.    8,    1911.      Air-cooled    box. 

1,029,573.  WIRELESS-CONTROLLED  CURRENT  DISTRIBUTER; 
C.  Wirth,  Nuremberg,  Germany.  App.  filed  Aug.  23,  1911  For  con- 
trolling mechanism   from  a  distance.    (See  Patent  No.   930,588.) 

1,029,577.  TELEPHONE-EXCHANGE  SYSTEM;  E.  E.  Clement,  Wash- 
ington, D.  C.  App.  filed  March  3,  1905.  Combined  code  signal 
syi'c-n. 

13,420  (reissue).  ALTERNATING-CURRENT  MOTOR:  v  A.  Fyiin, 
St.  Louis,  Mo.  App.  filed  April  8,  1912.  Speed  regulation.  (Origi- 
nal patent  No.   ;67,362,   dated  -Aug.   16,   1910.) 
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LIGHTING  OF  LARGE  ROOMS. 

A  brief  article  by  Mr.  Albert  Scheible,  on  page  1443, 
commenting  on  the  work  of  the  International  Congress  for 
Indoor  Hygiene  at  Dresden  raises  some  very  interesting 
questions  regarding  the  requirements  for  such  illumination. 
A  set  of  seven  rules  laid  down  in  a  paper  by  the  director  of 
the  Dresden  Municipal  Electric  Plant,  upon  which  Mr. 
Scheible  makes  comment,  is  really  a  very  well-considered 
outline  of  the  subject.  The  rules,  without  quoting  them  in 
full,  are  practically  as  follows:  The  illumination  shall  be 
well  diffused,  shall  not  be  needlessly  intense,  but  shall  be 
strung  enough  to  enable  one  to  see  well  all  over  the  room. 
Glare  shall  be  avoided  and  there  shall  be  no  particularly 
bright  points  of  light  at  the  height  of  the  ordinary  line  of 
vision.  The  lighting  shall  be  easily  turned  on  and  off,  in 
whole  or  in  part,  shall  not  pollute  or  overheat  the  air  of  the 
room,  and  shall  be  steady  and  safe.  These  rules,  although 
presented  as  it  were  ex  parte,  are  sound,  if  somewhat  vague 
in  tlie  quantitative  sense,  and,  as  Mr.  Scheible  points  out, 
their  requirements  are  undoubtedly  met  much  more  easily  by 
electricity  than  by  gas.  Nevertheless,  the  spirit  of  the  rules 
can  be  more  successfully  carried  out  with  gas  than  Mr. 
Scheible's  comment  would  indicate.  It  is  a  curious  and  in- 
teresting fact,  mentioned  before  in  these  columns,  that  the 
first  use  of  indirect  lighting  was  with  gas  more  than  seven- 
ty-five years  ago,  and  indirect  lighting  by  gas  with  the  ad- 
vantage of  using  mantle  burners  can  be  and  is  carried  out 
without  any  particular  difficulty. 

The  question  of  the  darkening  of  the  ceiling  from  the 
effect  of  the  lamps,  of  which  Mr.  Scheible  makes  a  well- 
considered  point,  is  no  exclusive  perquisite  of  gas  lighting. 
Blackening  of  the  ceiling,  at  least  in  these  days  of  mantle 
burners,  does  not  depend  on  the  deposit  of  soot  from  the 
illuminant,  but  on  the  currents  of  hot  air  set  up,  which 
carry  the  ordinary  dust  of  the  room  up  to  and  into  the 
ceiling.  Such  blackening  can  be  observed  even  over  in- 
candescent electric  lamps  placed  near  the  ceiling,  and  is 
conspicuous  above  steam  and  hot-water  radiators.  The 
mantle  gas  burner  is  more  likely  to  produce  it  than  the 
incandescent  electric  lamp,  other  things  being  equal,  merely 
becau.se  the  former  has  a  lower  luminous  efficiency  than 
the  latter.  The  lower  the  watts  per  candle,  the  less  heat 
energy  is  set  free  to  stir  up  the  convection  currents  that 
do  the  work.  The  effect  in  gas  burners  is  somewhat  in- 
tensified by  the  fact  that  there  is  a  strong  upward  draft 
through  the  chimney  which  in  some  constructions  tends 
to  localize  the  air  currents.  Quantity  and  steadiness  of 
illimiination  can  obviously  be  secured  by  either  gas  or 
electricity  properly  arranged.  In  either  case,  too,  the 
lighting  can  be  easily  turned  on  and  off,  although  much 
more  conveniently  by  the  use  of  electric  lamps  than  in  the 
ca.se  of  gas.     Many  of  the  recent  efforts  at  improvement 
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of  gas  li^jliting  have  bci-ii  tlircctcd  toward  overcoming  tliis 
inconvenience  and  with  a  considerable  degree  of  success, 
particularly  when  electric  ignition  is  employed.  Nothing, 
however,  can  equal  the  facility  of  properly  arranged  group 
switches  with   incandescent  lamps. 

Tlic  matter  of  air  pollution  and  overheating  by  gas  is 
just  now  a  much  mooted  question.  We  have  several  times 
had  occasion  to  comment  on  the  claims  made  by  the  advo- 
cates of  gas  regarding  the  sterilizing  and  ventilating  value 
of  their  product.  Their  contentions  have  always  seemed 
rather  a  joke  to  us,  but  it  must  be  frankly  admitted  that 
the  air  pollution  has  in  large  measure  dropped  out  of 
sight  since  the  almost  universal  use  of  mantle  burners  in 
large  work.  Overheating  is  anotiier  matter,  and  anyone 
who  goes  into  a  gas-lighted  room  in  summer  wishes  that 
the  gas  lamps  were  out  of  the  way  and  electricity  installed. 
In  an  assembly  room  properly  ventilated  for  other  pur- 
poses this  effect  is  perhaps  at  the  minimum,  but  so-called 
"gas  arcs,"  or  their  equivalent,  are  very  uncomfortably  in 
evidence  in  warm  weather,  particularly  if,  owing  to  slight 
maladjustment  of  the  burners,  the  combustion  is  not  alto- 
gether complete.  In  the  class  of  lighting  under  considera- 
tion, as  in  most  others,  the  balance  is  strongly  in  favor  of 
electricity  as  the  best  and  most  convenient  illuminant,  yet 
it  is  interesting  to  note  how  profoundly  the  competition  of 
electricity  has  affected  gas  practice  and  with  what  ingenuity 
many  of  the  objections  to  it  have  been  met.  Gas  lighting, 
therefore,  owes  a  debt  of  gratitude  to  electric  lighting  as 
a  stimulus  which  is  more  often  felt  than  expressed.  It 
may  be  akin  to  the  process  of  kicking  one  upstairs,  but  the 
elevation  has  been  swift  and  effective. 


RECEIVING  APPARATUS  FOR  USE  ON  TRANSMISSION  LINES. 

The  committee  of  the  National  Electric  Light  Association 
on  receiving  apparatus  for  use  on  transmission  lines  handed 
in  a  brief  and  quickly  prepared  but  valuable  report  at  the 
Seattle  convention.,  The  report  shows  that  in  the  cases 
examined  80  per  cent  of  the  interruptions  of  service  over 
a  high-tension  transmission  system  were  due  to  "spilling 
over"  at  insulators,  or  brief  disturbances  of  like  nature. 
The  remaining  20  per  cent  were  attributable  either  to  error 
in  switching  or  to  line  failures  of  some  kind.  The  large 
percentage  of  discontinuities  arose,  therefore,  from  momen- 
tary disturbances  sufficiently  powerful  to  throw  the  syn- 
chronous motors  out  of  step. 

The  committee  recommends  that  relays  be  not  permitted 
to  throw  off  the  load  too  easily.  Just  because  a  relay  re- 
ceives a  jolt,  it  should  not  be  allowed  to  operate  at  once. 
It  should  hold  on  until  the  disturbance  has  had  a  chance 
to  shake  itself  off,  according  to  the  committee's  advice,  and 
it  is  good  advice,  too.  A  central  station  without  auto- 
matic cut-off  relays  is  apt  to  be  in  constant  fear  of  serious 
break-down  by  short  circuits.  After  the  cut-off  relays  have 
been  installed  they  are  apt  to  be  set  so  sensitively  that  the 
fear  is  lest  they  should  act.  Cut-off  relays  that  will  discon- 
nect, but  will  do  so  only  when  there  is  no  alternative,  give 
the  golden  mean  for  least  anxiety.  The  committee  also  be- 
lieves in  more  induction  motors  and  fewer  synchronous 
motors;   or,   if   synchronous   machines   must   be   employed. 


heavy  copper  dampers  should  be  placed  on  their  poles  and 
they  should  have  elastically  independent  excitation. 

The  committee  report  does  not  mention  the  line,  perhaps 
because  the  line  lies  outside  of  its  immediate  scope  of 
inquiry;  but  the  idea  naturally  arises  that,  in  addition  to 
the  excellent  suggestions  offered  by  the  report  in  regard  to 
protective  devices  in  the  receiving  apparatus,  the  factor  of 
safety  of  voltage  insulation  on  the  line  itself  should  also  be 
increased,  to  prevent  spill-overs  from  mild  excess  voltages. 


COMMUTATION. 

In  the  regular  performance  of  its  duty  any  and  every 
direct-current  machine  (outside  the  homopolar  class)  is 
called  upon  to  conjugate  unfalteringly  the  verb  "to  commu- 
tate."  When  we  think  of  the  many  thousands  of  direct- 
current  machines  that  keep  on  conjugating,  the  wonder  is 
that  designers  are  able  to  produce  such  good  results  on 
such  a  slender  basis  of  theory  as  has  yet  been  constructed 
for  the  subject.  The  outline  theory  is,  of  course,  simple 
enough  and  has  long  been  known.  It  may  be  sketched  in 
the  proposition  that  the  current  through  a  coil,  short- 
circuited  under  the  brush,  must  be  reduced  to  a  certain 
minimum  strength  before  the  short-circuit  is  broken,  if 
reasonably  sparkless  commutation  is  to  be  secured.  The 
required  reduction  in  current  may  be  effected  either  by 
natural  decay  or  by  a  counter  emf  of  commutation  or  by  a 
counter  emf  of  resistance.  When,  however,  the  theory  is 
analyzed  in  detail  for  any  particular  case,  the  complexities 
of  practical  conditions  are  usually  so  great  that  only  empiri- 
cal results  can  be  obtained.  It  is  only  in  rare  cases  that  the 
required  reduction  in  the  short-circuit  current  can  be  ob- 
tained by  the  process  of  natural  or  senile  decay,  because  the 
time  allowed  is  too  short.  The  current  has  to  be  killed 
off  by  the  club  of  an  artificially  stimulated  counter  emf. 
In  the  bygone  days  of  smooth-core  armatures,  the  counter 
emf  invoked  was  that  due  to  cutting  magnetic  flux  when  the 
rocker  arm  was  shifted  appropriately.  In  the  present  day 
of  tooth-cored  armatures  moderate  conditions  are  met  by  a 
counter  emf  of  resistance  in  the  brush-contact  resistance, 
while  more  severe  conditions  are  met  by  an  induced  counter 
emf  from  intermediate  commutating  poles. 

In  the  article  by  Mr.  F.  W.  Carter,  elsewhere  in  this  issue, 
certain  simple  expressions  are  discussed  as  electrical 
criteria  for  sparklessness.  It  is  pointed  out,  in  effect,  that 
when  the  duration  of  short-circuit  is  greater  than  the  time- 
constant  of  the  short-circuited  coil  sparkless  commutation 
may  be  expected.  Indeed,  it  is  claimed  that  if  the  duration 
of  short-circuit  does  not  fall  below  half  the  time-constant 
of  the  coil  the  same  happy  result  should  follow.  The  time- 
constant  is,  however,  defined  in  more  strict  and  limited 
terms  than  the  phrase  ordinarily  implies.  Another  form 
of  the  same  proposition  is  that  the  reactance  drop  in  the 
short-circuited  coil  circuit  ts  less  than  tt  times  the  constant 
resistance  drop  in  the  same. 

Some  interesting  and  novel  analysis  is  offered  in  the 
article  for  the  effect  upon  sparkless  commutation  of  a  flat 
spot  in  the  commutator.  It  is  to  be  regretted  that  the 
analysis  is  couched  in  British  units  of  measure.  In  metric 
terms  the  formulas  would  be  much  more  presentable.     The 
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use  of  the  auxiliary  coils  and  commutator  for  carrying  off 
the  spark  energy,  leaving  current  collection  as  the  principal 
function  of  the  main  commutator,  is  a  very  interesting  and 
suggestive  device  for  turbo-generators.  In  this  class  of 
machines  the  difficulties  of  quiet  commutation  are  exagger- 
ated, by  reason  of  the  high  rotative  speed  and  the  small 
duration  of  short-circuit.  The  same  principle  has  been  suc- 
cessfully applied  to  suppressing  the  sparking  of  vibrating 
contacts  for  induction  coils,  and  if  it  were  equally  success- 
ful with  turbo-generators,  the  complication  of  extra  coils, 
brushes  and  auxiliary  commutator  might  be  well  warranted. 


ELECTRICAL  TERMINOLOGY. 

The  report  of  the  committee  on  terminology  at  the  recent 
National  Electric  Light  Association  convention  is  a  valuable 
document  which  should  be  kept  conveniently  at  hand  by 
anyone  who  has  occasion  to  read  the  current  electrical 
literature,  an  injunction  which  obviously  applies  to  all  the 
readers  of  this  journal.  One  by  one  a  good  many  highly 
technical  terms  have  crept  into  electrical  literature.  Some 
of  them  have  been  long  well  defined  and  are  understood  by 
everyone.  Others  have  been  freely  used  without  any  formal 
and  generally  known  definition,  and  while  many  of  these 
useful  phrases  are  entirely  comprehensible,  it  is  an  exceed- 
ingly good  thnig  to  have  the  whole  group  of  those  in  fairly 
common  use  set  down  by  the  committee  on  terminology. 

Its  report  is  a  brief  electrical  dictionary  of  special  tech- 
nical terms  used  in  central-station  work.  Some  of  these 
terms,  especially  those  relating  to  load-factor,  needed 
definition  badly,  since  they  do  not  carry  in  themselves  suf- 
ficient descriptive  data.  "Connected  load-factor"  is  one 
of  these  terms,  and  even  the  committee  report  does  not 
leave  it  in  as  clear  a  condition  as  would  be  desirable.  As 
stated,  the  connected  load-factor  is  the  ratio  of  the  metered 
output  for  any  connected  load  during  any  given  period  to 
the  output  which  would  have  been  registered,  due  to  the 
same  apparatus  connected,  if  all  of  this  apparatus  had  been 
continually  working  at  full  rating.  The  weak  point  in  this 
definition  is  that,  although  it  primarily  is  applied  to  watt- 
hour  metering,  it  is  also  permitted  to  apply  to  volt-ampere- 
hour  readings.  Between  these  two  there  may  be  and  often 
is  a  very  serious  difference;  and  it  also  strikes  us  that  it 
would  be  wise  to  make  a  clear  distinction  between  the  two 
cases.  This  might  perhaps  be  done  by  referring  to  the 
watt  output  case  as  the  real  connected  load-factor  and  to 
the  volt-ampere  output  case  as  the  apparent  connected  load- 
factor. 

A  similar  uncertainty  exists  in  the  definition  of  the 
demand  load-factor  and  the  daily  and  yearly  load-factors.  A 
similar  question  rises  with  respect  to  the  effective  demand. 
This  is  customarily  expressed  in  terms  of  real  power,  but  in 
case  of  a  heavy  connected  load  of  induction  motors  the  kva 
output,  affecting  profoundly  the  whole  distributing  system 
and  reacting  on  the  generators,  cannot  be  left  out  of  account. 
Some  large  systems  have  found  it  necessary  to  deal  directly 
with  this  problem  of  kva  demand,  and  the  question  has 
often  been  raised  whether  it  should  not  be  seriously  con- 
sidered in  the  fixing  of  motor-service  rates. 


I 
It  would  be  interesting  to  obtain  from  some  of  the  large 
plants  operating  many  induction  motors  the  data  both  for 
kw  and  kva  loads,  and  we  hope  that  this  comment  may 
reach  the  eyes  of  some  plant  manager  who  will  deal  with 
the  question  for  the  benefit  of  the  fraternity.  Sooner  or 
later  the  subject  must  be  thrashed  out  thoroughly.  It  would 
be  particularly  interesting  to  treat  it  in  connection  with 
some  of  the  large  transmission  systems  in  which  the  place 
as  well  as  the  time  of  the  demand  has  a  particularly  im- 
portant bearing  upon  operating  conditions.  The  further  one 
gets  into  the  discussion  of  this  topic  the  more  intricate  it 
grows,  and  while  the  committee  on  terminology  has  done 
sterling  work  in  straightening  out  some  of  the  more  obvious 
questions  met  in  daily  practice,  there  is  still  a  wide  field 
left  for  its  future  activities  which  we  trust  will  be  earnestly 
cultivated. 


CURRENT  FORMS  IN  THE  COILS  OF  A  SYNCHRONOUS  CONVERTER. 

The  synchronous  converter  is  a  much  used  and  greatly 
depended  upon  machine  in  the  industrial  distribution  of 
energv.  In  a  certain  sense  it  is  a  relatively  simple  machine, 
receiving  alternating  currents  and  delivering  a  direct  cur- 
rent. Nevertheless,  the  quantitative  theory  of  the  actions 
occurring  in  the  armature  coils  is  relatively  very  compli- 
cated. From  one  point  of  view  the  machine  is  a  combined 
alternating-current  synchronous  motor  and  a  direct-current 
generator.  From  another  point  of  view  it  is  a  synchron- 
ously running  commutator.  From  either  standpoint  the 
heating  effects  produced  in  the  coils  depend  upon  the  posi- 
tions of  the  coils  with  respect  to  the  taps,  the  form  of  the 
current  waves,  their  angle  of  lag  with  respect  to  the  incom- 
ing voltage,  and  other  details.  The  interesting  oscillo- 
graphic curves  accompanying  the  article  of  Prof.  I.  H. 
Morecroft  in  this  issue  indicate  that  it  is  not  necessary  to 
employ  a  colossal  converter  in  order  to  secure  characteris- 
tic current  forms  from  its  armature  coils.  The  little  single- 
phase  converter  used  has  given  rise  to  very  typical  oscil- 
logaphs.  It  will  be  noticed,  for  instance,  that  the  amplitude 
of  the  alternating  current  is  greatest  in  the  coils  adjacent 
to  the  taps  and  is  least  in  the  coils  midway  between  taps. 
It  will  also  be  noticed  that  the  peaks  of  the  unidirectional 
current  pulsations  do  not  co-phase  with  the  peaks  of  the 
alternating  currents. 

The  results  reported  indicate  that  the  general  behavior 
of  dynamo-electric  machinery  is  ordinarily  more  advan- 
tageously studied  on  small  machines,  or  models,  than  on 
large  industrial  units  of  the  same  type.  The  models  are 
also  much  more  convenient  to  work  with,  as  they  consume 
relatively  little  power,  use  small  flexible  wires,  and  the 
chances  of  accident  or  breakdown  in  the  tests  are  mini- 
mized. Of  course,  in  particular  cases  and  for  particular 
investigations,  a  large  machine  may  have  to  be  tested ;  but 
in  the  great  majority  of  cases  a  small  machine  is  not  only 
as  good  but  actually  better.  This  is  especially  evident  in 
college  engineering  laboratories,  where  if  large  machines 
had  to  be  used  for  study  and  test  their  cost,  floor  space  and 
ioad  power  would  be  prohibitive,  whereas  with  relatively 
small  machines,  or  models,  of  the  actual  type,  all  the  funda- 
mental principles  can  be  demonstrated  qualitatively  very 
conveniently. 
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INTERNATIONAL  RADIOTELEGRAPHIC  WEATHER 
BUREAU  SERVICE. 

riic  plan  proposed  by  I'rol.  Willis  I,.  iVloorc,  chief  of  the 
Uiiiteil  States  Weather  Hureau,  for  a  radiotelej^raphic  ocean 
weather  service  has  been  approvetl  by  the  International  Ka- 
ili(itelej;raphic  Conj^jress  in  London.  The  proposal  was  sup- 
ported by  the  representatives  of  Kngland,  Clerniany,  l-'rance 
and  the  United  States.  It  was  agreed  that  meteorological 
data  should  have  the  preference  over  all  other  messages  ex- 
cept distress  signals  and  that  they  should  be  sent  simultane- 
ously a  few  minutes  after  noon  (Greenwich  time)  eacli  day. 


THE  INTERNATIONAL  ELECTRICAL  CONGRESS. 


At  a  meeting  held  in  Boston  on  June  25  of  the  society 
representative  members  and  of  the  committee  on  organiza- 
tion of  the  1915  International  Electrical  Congress  of  San 
I'rancisco  arrangements  were  completed  for  organizing  the 
congress  so  as  to  assist  and  not  conflict  with  the  National 
General  Engineering  Congress  that  will  be  held  in  San 
Francisco  in  1915.  The  International  Electrical  Congress 
has  already  been  authorized  by  the  International  Electro- 
icchnical  Commission,  which  has  recognized  jurisdiction  in 
such  matters.  It  will  be  attended  by  representatives  from 
electrical  engineering  societies  and  the  governments  of 
countries  throughout  the  whole  world.  The  committees  thus 
far  appointed  have  been  selected  by  the  American  Institute 
of  Electrical  Engineers  to  obtain  the  proper  co-operation 
with  the  American  societies  to  insure  the  success  of  the 
congress.  Both  American  and  foreign  societies  will  soon 
be  requested  to  appoint  delegates  of  their  own  selection  to 
represent  them  in  the  congress  itself.  The  preliminary 
details  relating  to  the  issuing  of  invitations,  determination 
of  dues,  selection  of  date,  etc.,  are  being  arranged  by  the 
executive  committee,  consisting  of  Dr.  Charles  P.  Stein- 
metz,  president;  Dr.  Arthur  E.  Kennelly,  vice-president  on 
program ;  Mr.  C.  O.  Mailloux,  vice-president  on  inter- 
national relations;  Mr.  W.  D.  Weaver,  vice-president  on 
organization ;  Mr.  Henry  A.  Lardner,  vice-president  on 
Pacific  Coast  relations;  Dr.  Edward  B.  Roosa,  secretary; 
Mr.  Preston  S.  Millar,  treasurer  and  business  manager. 


BROOKLYN  COMPANY  SECTION,  N.  E.  L.  A. 


The  fourth  annual  convention  of  the  Brooklyn  Company 
Section  of  the  National  Electric  Light  Association  was  held 
at  the  Oriental  Hotel,  Manhattan  Beach,  on  Wednesday, 
June  26,  1912.  The  afternoon  session  opened  at  2.30  p.  m., 
with  an  address  by  the  chairman,  Mr.  W.  J.  Shugrue,  after 
which  followed  the  presentation  of  the  reports  of  the  treas- 
urer, the  membership  committee,  the  committee  on  meetings 
and  papers,  the  Question  Box  committee  and  the  editorial 
committee.  The  following  Seattle  convention  reports  were 
presented  in  abstract :  Report  of  the  committee  on  progress, 
report  of  the  committee  on  electrical  apparatus,  report  of 
the  committee  on  contract  order  routine,  and  the  report  of 
the  committee  on  underground  construction.  The  reading 
of  each  one  of  these  reports  was  followed  by  a  lively  dis- 
cussion participated  in  by  a  number  of  the  younger  mem- 
bers. The  following  officers  were  elected  for  the  ensuing 
year:  Chairman,  Mr.  M.  H.  Bennett;  vice-chairman,  Mr. 
C.  E.  White;  secretary,  Mr.  H.  M.  Burns;  treasurer,  Mr.  F. 
Hill;  executive  committee,  Mr.  H.  M.  Bennett,  chairman, 
Messrs.  C.  Graves,  John  Leddy,  William  Yeager,  H.  C. 
Stevens,  George  McMuUen,  C.  W'oolsey,  J.  McCabe,  W.  Y. 
Vedder,  J.  G.  Bogart,  W.  J.  Shugrue,  W.  W.  Freeman  and 
W.  F.  Wells. 


rile  annual  dinner  given  by  the  Edison  Electric  Illumin- 
ating lonipany  (jf  Hro(;klyn  to  the  members  of  the  Brooklyn 
Company  Section  was  served  in  the  main  dining-room  of  the 
Oriental  Hotel  at  6.30  p.  m.  After  the  dinner  the  section 
was  addressed  by  Mr.  Samuel  insull  on  the  subject  of 
"Three  Decades  of  Central-Station  Development."  Mr.  In- 
sull reviewed  the  development  of  central-station  engineer- 
ing and  central-station  business  from  1882,  the  date  ol 
starting  the  first  central  stations  at  Appleton,  Wis.,  and  in 
New  York.  It  was  i)ointed  out  that  Mr.  F,dison's  ideas  of 
the  early  days  still  form  the  underlying  principles  of  every 
central  station  and  distribution  system  in  existence  to-day. 
Mr.  Insull  concluded  by  addressing  the  members  in  regard 
to  their  relations  with  the  public.  No  other  business  ofYers 
such  an  opportunity  to  every  man  to  assist  in  securing  the 
good-will  of  the  public,  and  every  man  should  feel  person- 
ally responsible  for  the  success  of  the  company. 

Among  the  other  speakers  at  the  dinner  were  Mr.  W.  W. 
Freeman  and  Mr.  W.  F.  Wells.  The  latter  spoke  on  the  his- 
tory of  the  Brooklyn  Edison  company.  The  dinner  was 
attended  by  over  700  members. 


ELECTROLYSIS  SITUATION  IN  CHICAGO. 


Purther  hearings  on  the  proposed  ordinance  to  prevent 
damage  to  underground  structures  from  electrolysis  caused 
by  leakage  currents  from  the  surface  and  elevated  traction 
systems  have  been  taking  place  before  the  Chicago  Council 
committee  on  gas,  oil  and  electric  light.  City  Electrician 
Ray  Palmer  estimated  that  the  cost  of  a  negative  booster 
system  for  the  surface  lines  in  Chicago  would  be  $2,737,980 
and  added  $1,600,000  for  the  elevated  systems.  He  esti- 
mated the  increased  annual  charges  for  the  surface  systems 
at  $383,317.  Mr.  Ralph  H.  Rice,  electrical  engineer  for  the 
Board  of  Supervising  Engineers  Chicago  Traction,  ex- 
plained the  organization  of  the  electrolysis  committee 
formed  under  the  supervision  of  the  board.  This  committee 
is  composed  of  nine  members  representing  the  various  public 
utility  companies  interested,  and  an  agreement  w^as  entered 
into  not  to  make  public  any  of  the  information  or  data 
secured.  In  response  to  the  request  of  the  city  electrician 
to  be  placed  in  possession  of  the  information  covered  by  this 
committee,  Mr.  L.  A.  Busby,  president  and  general  counsel 
of  the  Chicago  City  Railway  Company,  replied  that  his 
company  would  consent  if  the  information  is  to  be  used  by 
the  city  in  a  spirit  of  co-operation.  Mr.  H.  B.  Fleming, 
vice-president  of  the  Chicago  City  Railway  Company, 
answered  the  request  of  one  of  the  aldermen  for  information 
as  to  the  use  of  the  drainage  system  and  quoted  extracts  • 
from  a  paper  presented  before  the  Engineers'  Society  of 
Western  Pennsylvania,  stating  that  this  system  is  success- 
fully used  in  Pittsburgh.  General  Counsel  W.  W.  Gurley 
read  a  letter  from  President  Gallery  of  the  Pittsburgh  Rail- 
ways Company  declaring  that  since  the  drainage  system  has 
been  in  use  in  Pittsburgh  there  has  been  little  trouble  from 
electrolysis.  Mr.  H.  M.  Wheeler,  one  of  the  engineers  of 
the  Chicago  Railways  Company,  spoke  briefly  and  voiced  the 
opinion  that  a  drainage  system  could  be  installed  through- 
out the  city  at  an  expense  of  about  $350,000,  and,  from  his 
experience,  he  believes  this  will  prevent  any  further  dam- 
age. Vice-president  E.  G.  Cowdery,  of  the  People's  Gas 
Light  &  Coke  Company,  was  called  as  a  witness  and  stated 
that  his  company  has  spent  between  $7,000  and  $10,000 
annually  in  locating  damage  to  its  underground  system  by 
electrolysis.  He  was  unable,  however,  to  furnish  any  in- 
formation relative  to  the  leakage  of  gas  which  could  be 
charged  to  electrolytic  damage.  The  engineers  of  the  gas 
company  regard  the  drainage  system  as  a  measure  of  relief 
but  not  as  a  complete  cure  or  preventive.  The  total  length 
of  gas  mains  was  given  as  approximately  3,000  miles,  and 
that  of  the  service  pipes  as  between  4,000  and  5,000  miles. 
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All  of  these  pipes  were  declared  to  be  subject  in  some  degree 
to  electrolysis.  Mr.  Fleming  stated  that  the  electrolysis 
committee  had  made  a  careful  study  of  the  situation  for 
several  years  past  and  had  reached  the  conclusion  that  the 
drainage  system  is  the  only  practicable  commercial  remedy. 
He  read  letters  from  various  officials  of  the  companies  in- 
terested, confirming  the  conclusion  that  the  drainage  system 
is  the  proper  remedy,  including  connnunications  from 
Messrs.  George  Weston  of  the  iJoard  of  .Supervising  Engi- 
neers, Garrett  T.  Seely  of  the  Chicago  IClevated  Railways 
Company.  D.  W.  Roper  of  the  Conmionwealth  l^dison  Com- 
pany, J.  G.  Wray  of  the  Chicago  Telephone  Company,  P. 
Junkersfeld  of  the  Commonwealth  Edison  Company,  E.  B. 
Ellicott,  representing  the  Sanitary  District,  and  Dr.  Aller- 
ton  Cushman,  representing  the  federal  government.  At 
the  close  of  the  meeting  Mr.  Palmer  recommended  that  ac- 
tion of  the  committee  be  postponed  until  evidence  could  be 
taken  in  relation  to  the  electrolytic  damage  done  to  the 
underground  cables  of  the  telepiione  company. 


OPENING  OF  BOSTON  CONVENTION,  A.  I.  E.  E. 

The  twenty-ninth  annual  convention  of  the  American  In- 
stitute of  Electrical  Engineers  opened  at  Boston,  Mass.,  on 
Monday,  June  24,  at  the  Hotel  Somerset.  Within  the  first 
half  hour  after  the  opening  of  the  registration  offices  early 
in  the  afternoon,  eighty  delegates  and  guests  had  registered, 
and  the  inflowing  tide  rose  rapidly  throughout  the  remainder 
of  the  day.  On  Tuesday  morning,  when  the  convention  was 
formally  called  to  order  by  President  Dunn,  about  500  mem- 
bers and  visitors  occupied  the  auditorium,  and  from  the 
outset  it  became  apparent  that  an  enthusiastic  and  success- 
ful week  was  ahead  of  the  gathering.  Despite  the  occur- 
rence of  the  peak  of  a  warm  wave  early  in  the  week,  the 
plans  of  the  various  committees  for  the  comfort  and  enter- 
tainment of  the  delegates  made  the  weather  seem  of  sec- 
ondary importance,  and  the  program  of  business  and  pleas- 
ure was  carried  out  practically  as  scheduled  in  the  an- 
nouncements of  convention  plans. 

The  registration  offices  and  the  headquarters  of  the  enter- 
tainment committee  occupied  a  parlor  on  the  first  floor  of 
the  hotel,  a  second  parlor  near  the  main  entrance  being  de- 
voted to  the  distribution  of  papers  and  information.  The 
sessions  were  held  in  the  hotel  ballroom  and  in  a  smaller 
hall  on  the  Newbury  Street  side  of  the  building  and  were 
well  attended  at  all  times. 

The  opening  reception  was  held  in  the  main  ballroom  on 
Monday  evening.  In  the  receiving  line  were  President 
Gano  Dunn  and  Secretary  F.  L.  Hutchinson,  New  York; 
Mr.  and  Mrs.  C.  L.  Edgar,  Mr.  and  Mrs.  L.  D.  Gibbs,  Mr. 
and  Mrs.  C.  B.  Davis,  and  Mr.  F.  P  Valentine,  Boston. 
Music  was  furnished  by  the  Ninth  Regiment  band,  of 
twenty-four  pieces,  and  at  the  close  of  the  reception  danc- 
mg  was  enjoyed  by  a  large  number  of  those  present. 
president's  address. 
The  business  first  in  order  at  the  opening  session  was  the 
president's  address.  President  Dunn  pointed  out  that  while 
the  immediate  object  of  engineering  is  a  material  one,  engi- 
neers in  accomplishing  it  draw  from  many  different  chan- 
nels of  human  energy,  all  under  an  interpretation  and  in- 
sight that  are  best  described  as  scientific.  The  subject  mat- 
ter of  the  older  professions  and  their  objects  have  changed 
relatively  little  in  many  centuries.  The  means  have  altered, 
but  the  ends  persist.  The  horizon  of  engineering  is  ever 
growing;  the  humanities  have  been  the  same  for  ages,  but 
the  latter  can  never  be  invaded  by  anything  which  merelv 
rearranges  human  relations  to  the  material  world.  This 
last  is  the  workshop  and  the  throne,  the  glory  and  the  limi- 
tation of  the  engineer,  who  is  but  beginning  to  see  the 
vision  of  human  dominion  over  the  earth. 

President  Dunn  showed  how  engineering  has  broadened 


into  a  great  number  of  highly  specialized  life-works  since 
the  days  of  the  military  engineer  barely  150  years  ago.  The 
Engineering  Societies  Huilding  in  New  York  is  the  head- 
quarters of  50,000  members,  and  the  membership  in  the 
American  Institute  of  Electrical  Engineers  alone  has  in- 
creased sixfold  during  the  last  ten  years.  The  mcrease  in 
the  variety  vi  specialization  has  been  almost  as  rapid  as  the 
increase  in  numbers.  There  are  no  less  than  twenty-seven 
recognized  classes  of  engineers  to-day,  and  a  large  and  in- 
creasing part  of  the  higher  institutions  of  learning  is  de- 
voted to  their  education.  Parts  of  the  engineering  cur- 
ricula are  borrowed  for  what  used  to  be  purely  classical 
courses.  The  social  status  of  the  engineer  has  risen  to  one 
nearly  as  high  as  that  of  the  physician,  the  clergyman  or 
the  lawyer. 

The  speaker  said  he  beliex-ed  that  the  term  "engineer"  de- 
scribes not  what  a  man  does  but  how  he  does  it,  and  that  the 
problem  is  one  of  method  rather  than  one  of  occupation. 
The  rise  of  the  scientific  method  was  traced  from  Thales, 
Aristotle  and  Archimedes,  through  Bacon  and  his  con- 
freres, to  Newton,  Faraday,  Helmholtz  and  Kelvin.  Engi- 
neering is  not  science,  for  in  science  there  is  no  place  for 
the  conception  of  utility.  President  Dunn  said  that  engi- 
neering is  the  handmaid  of  science,  following  after  the  lat- 
ter in  honor  and  affection,  but  doing  the  practical  chores  of 
life,  concerned  with  the  useful  and  the  material,  with  costs 
and  expediency.  Engineering  methods  merely  apply 
straight  thinking  to  material  problems  for  useful  purposes. 
The  engineering  point  of  view  is  being  recognized  in  many 
of  the  world's  activities.  The  engineer  is  the  man  with  the 
"dynamic  component,"  and  engineering  is  thought  times 
action,  so  that  only  when  the  qualities  of  action  are  devel- 
oped to  approximately  the  same  extent  as  the  qualities  of 
thought  is  an  engineer  at  his  best. 

In  conclusion.  President  Dunn  pointed  out  the  striking 
manner  in  which  electrical  engineering  touches  all  the 
older  branches  of  applied  science  and  congratulated  the 
audience  upon  the  freedom  of  the  electrical  art  from  con- 
servative restrictions  which  have  so  often  hemmed  in  the 
older  professions  and  minimized  the  work  even  of  the  engi- 
neer practising  in  long-occupied  fields.  Born  scarcely 
twenty-five  years  ago,  the  youngest  branch  of  engineering 
— electrical — had  the  opportunity  of  striking  its  roots  into 
the  richest  of  scientific  soils,  free  from  entangling  alliances 
and  traditions.  The  field  it  pre-empted  was  the  Terra  Nova 
of  applied  science.  Under  the  influence  of  the  masters 
whose  names  are  recorded  in  the  superb  system  of  units  of 
measurement  upon  which  the  electrical  industry  advances, 
the  precision,  convenience  and  reliability  secured  in  this 
field  have  challenged  the  admiration  of  the  world.  Such 
precision  of  measurement  contributes  to  clear  thinking  and 
renders  reasoning  about  intricate  quantities  and  relations 
possible.  These  units  are  a  fluent  language  that  gives  the 
widest  possible  opportunity  and  range  to  thought.  They  are 
the  epitome,  the  last  word  of  the  great  minds  of  the  age  as 
to  what  the  scientific  method  of  thought  is.  Electrical  engi- 
neering deals  not  only  with  single-phase  motors,  storage 
batteries,  high-tension  transmissions  and  turbo-generators, 
as  an  occupation,  but  it  is  a  way  of  thinking,  and  as  such  is 
the  latest  scientific  method  of  solving  all  kinds  of  practical 
problems  involving  matter  and  force,  for  the  benefit  of  the 
human  race. 

i'REsentatio.v  ok  the  president-elect. 

.\t  the  close  of  the  address,  which  was  received  with 
great  applause.  President-elect  Ralph  D.  Mershon  was  pre- 
sented to  the  convention,  following  the  usual  custom  of  the 
Institute.  Mr.  Mershon  received  a  high  tribute  from  Presi- 
dent Dunn  for  his  work  in  the  Institute  and  for  his  achiev- 
ments  in  the  field  of  high-tension  transmission.  Respond- 
ing to  an  enthusiastic  reception,  the  president-elect  said  that 
he  hoped  his  former  work  would  be  an  earnest  of  wdiat  he 
trusted  would  be  accomplished   in   his  administration.     He 


iisidtTcd  tilt"  Institute  the  most  active  and  eHiiuiit  electri- 
<.tl  eiiKineeriiijj  organization  in  tlie  woilil.  and  said  that  its 
success  is  due  to  tlic  cliaracter  of  the  n>en  wIjo  serve  in  its 
councils  and  affairs  witli  priceless  ahility,  to  friendlv  rivalry 
as  to  results  accomplished,  and  to  the  shapni^  ol  liie  work 
so  that  full  credit  is  given  to  all  for  what  they  ijerforni.  1  le 
emphasized  the  responsibility  of  the  menihership  in  sup 
porting  him  in  oHice.  and  closed  with  the  reminder  that,  as 
the  baton  of  leadership  hail  been  placed  in  his  liand,  it  will 
he  the  duty  of  the  mend)crs  "to  sing  together  in  tune  and 
especially  in  tune,"  as  directed  by  their  new  leader. 

A  pleasant  feature  of  the  opening  session  was  the  pres- 
entation of  the  past-presidential  scarf  pin  awarded  to 
I'rof.  Dugald  (.  .  Jackson.  In  the  absence  of  the  former 
president,  who  is  abroad,  the  emblem  was  received  on  his 
beiialf  by  Prof.  John  Price  Jackson,  of  State  College,  Pa. 

At  the  conclusion  of  this  ceremony  the  regular  business 
sessions  began.  Mr.  H.  \V.  Buck  presided  over  the  electro- 
chemical and  electrophysical  session  and  President  Dunn 
occupied  the  chair  in  the  high-tension  transmission  session. 

The  program  for  Wednesday  was  carried  out  practically 
as  arranged,  the  morning  being  taken  up  by  a  joint  meeting 
with  the  Illuminating  Engineering  Society.  President  Dunn 
occupied  the  chair  until  noon,  Mr.  V.  R.  Lansingh,  New 
York,  presiding  during  the  latter  portion  of  the  meeting. 
The  railway  session  took  place  at  noon  as  scheduled,  the 
chairman  being  President  Dunn.  The  meeting  was  charac- 
terized by  a  spirited  discussion  of  Mr.  Samuel  Insull's  paper 
on  the  relation  of  the  central  station  to  railway  electrifi- 
cation. 

COMMITTEE    MEETINGS. 

The  committee  on  standards  and  the  United  States  na- 
tional committee  of  the  International  Electrotechnical  Com- 
mission held  meetings  on  Monday  afternoon  and  discussed 
the  rating  of  machinery  and  the  adoption  of  an  interna- 
tional copper  wire  table.  Mr.  C.  O.  Mailloux,  New  York, 
presided  at  the  meeting  of  the  former  and  Dr.  A.  E.  Ken- 
nelly,  Cambridge,  Mass.,  occupied  the  chair  in  the  latter 
meeting.  A  reference  to  the  work  of  the  committee  on  or- 
ganization of  the  International  Electrical  Congress  appears 
elsewhere  in  this  issue. 

On  Wednesday  evening  a  meeting  of  Institute  ofiicers  and 
section  delegates  was  held  in  the  main  auditorium.  Presi- 
dent Dunn  called  the  meeting  to  order  and  introduced  Mr. 
P.  M.  Lincoln,  Pittsburgh,  as  chairman.  Among  the  topics 
discussed  were  co-operation  with  other  engineering  organi- 
zations, preparation  of  papers,  tendency  of  technical  papers 
and  meetings  to  multiply,  avoidance  of  overlap  in  local 
work,  creation  of  lar'ge  general  interest  in  section  meetings 
and  the  securing  of  increased  breadth  of  national  represen- 
tation in  the  election  of  Institute  officers.  The  importance 
of  encouraging  a  larger  attendance  at  conventions  and  gen- 
eral meetings  was  also  considered  in  relation  to  the  selec- 
tion of  officers  representing  all  sections  of  the  country. 

Six  hundred  and  sixty-one  delegates  and  guests  were 
registered  by  W^ednesday  evening. 

ENTERTAINMENT    FEATURES. 

A  large  part  of  Tuesday  was  occupied  by  the  ladies  at- 
tending the  convention  in  a  steamer  trip  down  Boston  Har- 
bor. Special  electric  cars  provided  by  the  Boston  Elevated 
Railway  Company  left  the  Back  Bay  at  9:45  a.  m.  and 
carried  the  party  to  Rowe's  Wharf,  whence  the  steamer 
Soittli  Shore  made  the  run  down  the  harbor  to  Nantasket 
Beach.  Upon  landing,  the  ladies  were  conducted  to  the 
Atlantic  House,  where  dinner  was  served.  At  3  130  p.  m. 
the  boat  left  Xantasket  Beach  for  South  Boston,  wdiere  it 
was  boarded  by  a  party  composed  of  those  who  had  ac- 
cepted the  invitations  of  the  Boston  Elevated  Railway  Com- 
panv  and  the  Edison  Electric  Illuminating  Company  of  Bos- 
ton to  visit  the  two  large  turbo-generating  stations  operated 
by  these  organizations.  A  handsome  booklet  describing  the 
principal  power  plants  and  substations  in  the  greater  Bos- 


ton district  was  distributed  to  the  delegates,  the  autlujr  be- 
ing Mr.  L.  L.  I<:iden,  of  the  Boston  Edison  company.  The 
parly  visiting  the  power  plants  on  the  harbor  front  left  the 
iiotel  at  J  p.  m.  and  were  conveyed  to  South  Bost(jn  in  spe- 
cial electric  cars.  At  the  close  of  the  inspection  the  com- 
bined j)arties  enjoyed  a  trij)  of  one  and  one-half  hours 
around  the  harbor  and  returned  to  the  hotel  by  special  cars 
which  met  the  b(jat.  The  evening  was  devoted  to  a  "Pop" 
C(uicert  by  the  lioston  Symphony  Orchestra  at  Symphony 
Hall,  complimentary  tickets  being  given  to  all  in  attend- 
ance at  the  convention. 

Wednesday  morning  was  free  from  entertainment  fea- 
tures, but  through  the  courtesy  of  the  enlertaiinnent  com- 
mittee taxicabs  and  automobiles  were  furnished  for  persons 
desiring  to  go  Shopping  and  sightseeing  in  the  (ireater  Bos- 
ton district. 

A  large  party  of  delegates  and  ladies  attending  the  con- 
vention enjoyed  a  trip  by  special  cars  on  Wednesday  after- 
noon to  Harvard  University.  Upon  arrival  at  Harvard 
Square.  Cambridge,  guides  under  the  direction  of  Prof. 
H.  E.  Clifford  conducted  the  party  through  the  various  de- 
partments of  the  university  of  electrical  and  general  inter- 
est, including  the  principal  laboratories  and  museums,  the 
famous  Yard  and  many  points  of  historic  attraction.  The 
return  trip  was  made  through  the  new  Cambridge  Subway 
to  Park  Street,  Boston,  whence  surface  cars  returned  to  the 
Hotel  Somerset.  The  party  visiting  the  Massachusetts  In- 
stitute of  Technology  was  transported  to  the  Institute  in 
special  electric  cars,  a  rendezvous  being  arranged  at  the 
Rogers  Building.  From  this  point  a  tour  of  the  various 
laboratories,  classrooms,  libraries  and  lecture  halls  was  made 
under  the  general  direction  of  Prof.  Harold  Pender.  Ar- 
rangements were  made  to  facilitate  visiting  both  institu- 
tions on  the  same  afternoon.  A  large  number  of  ladies 
made  the  trip  to  Harvard  University  and  displayed  special 
interest  in  the  exhibit  of  glass  flowers  shown  in  the  Pea- 
body  Museum.  In  the  evening  a  large  party  of  ladies  and 
delegates  enjoyed  the  vaudeville  performance  at  Keith's 
Theater.  The  entertainment  program  for  Thursday  cen- 
tered in  an  all-day  trip,  about  200  ladies  in  forty  automo- 
biles riding  from  Boston  through  Lexington  and  Concord 
over  the  famous  "Minuteman"  route,  the  destination  being 
the  Vesper  Country  Club  on  Tyng's  Island  in  the  Merrimack 
River,  near  Lowell.  Other  features  of  the  entertainment 
program  included  a  trip  to  the  Lynn  works  of  the  General 
Electric  Company,  golf  privileges  at  the  various  country 
clubs  in  the  Boston  district,  attendance  at  the  National 
League  Boston  baseball  game  between  Boston  and  Brook- 
lyn and  the  official  Institute  banquet,  which  was  held  on 
Thursday  evening. 


MICHIGAN  ELECTRICAL  CONVENTION  CRUISE. 


For  several  years  the  conventions  of  the  Michigan  Elec- 
trical Association,  now  the  state  section  of  the  National 
Electric  Light  Association,  have  taken  the  form  of  outing 
cruises  on  the  Great  Lakes,  the  sessions  being  held  on  board 
vessels  chartered  for  the  occasion.  This  year  the  five-day 
cruise  of  the  209- ft.  steamship  Majestic,  with  the  convention 
aboard,  extended  from  Port  Huron,  through  Lake  Huron 
and  the  Thirty  Thousand  Islands  of  Georgian  Bay,  to  Sault 
Ste.  Marie  and  Mackinac  Island,  returning  to  Port  Huron 
Tuesday,  June  25.  The  regular  sessions  were  held  in  the 
glass-inclosed  sun  parlor  of  the  upper  deck,  affording  those 
taking  part  in  the  meetings  an  unobstructed  view  of  the 
scenic  attractions  outside. 

In  his  official  address  at  the  opening  session  of  Friday 
afternoon,  June  21,  President  R.  W.  Hemphill,  of  Ann  Ar- 
bor, congratulated  the  organization  on  its  recent  accession 
to  section  membership  in  the  national  association,  as  well 
as  its  own  gain  in  members  during  the  past  year,  which  he 
attributed   in  part  to  the  efforts  of  a  special  membership 
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representative  whose  salary  and  expenses  are  generously 
defrayed  by  the  Detroit  Edison  Company.  President  Hemp- 
hill commented  upon  the  arduous  and  unselfish  work  of  the 
officers  and  committees  of  the  association  and  recommended 
payment  for  the  secretary's  services,  as  well  as  the  traveling 
expenses  of  committees.  In  the  State  of  Michigan,  said  the 
speaker,  there  arc  now  291  central  stations,  serving  2,500,- 
000  people.  The  municipalities  own  123  plants,  seventeen 
of  which  do  street  lighting  only.  In  Michigan  the  policy 
toward  municipal  plants  is  subject  to  ebb  and  flow,  but  the 
present  tendency  is  apparently  toward  the  elimination  of 
small  municipal  stations  and  the  combination  of  small 
private  central  stations  into  great  systems.  In  closing,  the 
speaker  admonished  plant  managers  to  seek  especially  to 
increase  the  efficiency  of  their  operating  forces,  that  the 
present  high  efficiency  figures  afforded  by  mechanical  equip- 
ment may  be  du[)licated.  Secretary  Herbert  Silvester,  De- 
troit, announced  the  sending  of  a  telegram  of  congratula- 
tion to  the  Canadian  Electrical  Association,  in  session  at 
Ottawa. 

In  discussing  the  work  of  the  committee  on  rates,  Mr.  J. 
A.  Cavanaugh,  Benton  Harbor,  told  of  the  discrepancies 
observed  in  the  reports  received  from  member  companies 
that  had  been  asked  to  make  out  bills  under  their  own 
schedules,  from  sample  customers'  readings.  Mr.  J.  V. 
Oxtoby,  Detroit,  explained  the  powers  of  the  Michigan  com- 
mission to  compel  the  filing  of  rates  and  the  keeping  of  uni- 
form sets  of  accounts,  although  these  requirements  have 
not  heretofore  been  insisted  upon.  The  function  of  the 
commission's  rate  committee,  he  said,  contemplates  only  the 
arrangement  of  an  acceptable  form  of  blank  on  which  the 
commission's  reports  can  be  made  out.  The  effect  of  such 
filing  of  rates,  he  added,  will  doubtless  call  the  attention  of 
companies  to  the  complexity  of  their  own  schedules,  besides 
working  for  greater  uniformity  of  rates. 

CONTRACT    ROUTINE. 

Mr.  Roy  T.  Duncan's  paper  on  "Contract  Routine"  out- 
lined the  plan  adopted  by  the  Detroit  Edison  Company  in 
routing  work  orders  for  customers'  connections.  The  paper 
was  read  by  Secretary  Silvester  in  Mr.  Duncan's  absence. 
As  the  business  of  an  electric-service  company  develops, 
wrote  Mr.  Duncan,  the  great  importance  of  prompt  service 
is  apt  to  be  lost  sight  of.  Establishing  service  as  early  as 
■possible  after  securing  an  order  not  only  means  starting  the 
revenue  early  but  also  building  up  an  appreciative  sentiment 
with  the  public.  In  small  companies  it  is  comparatively  easy 
to  keep  track  of  orders  that  should  have  prompt  or  special 
attention,  but  as  the  business  grows  some  system  which  will 
take  care  of  the  work  automatically  becomes  imperative. 
A  small  company  can  well  afford  to  establish  a  system  with 
sufficient  flexibility  to  expand  with  growing  business,  even 
though  it  may  be  somewhat  cumbersome  when  but  few  or- 
ders are  handled.  All  work-order  copies,  advised  the 
speaker,  should  be  furnished  in  duplicate  to  the  dej)artmcnt 
concerned,  the  foreman  giving  one  to  the  workman  and  re- 
taining the  other  for  his  own  file,  while  the  original  is  re- 
tained in  the  sales  department's  file. 

In  the  discussion  Mr.  Silvester  said  that  the  Detroit  Com- 
pany formerly  required  customers  to  deposit  the  amount  of 
two  months'  bills,  but,  finding  the  cost  of  the  interest  to  be 
greater  than  that  occasioned  by  loss  on  bad  accounts,  it  is 
now  refunding  its  deposits  when  two  years'  good  record  has 
been  established.  Deposits  are  still  required  from  special 
classes,  such  as  saloons,  barber  shops,  moving-picture  shows, 
etc..  but  wherever  possible  necessity  of  deposits  is  waived 
and  credit  extended.  Mr.  H.  A.  Fee.  Adrian,  recounted 
how,  in  order  to  avoid  any  appearance  of  discriminating,  his 
company  had  required  a  residence  deposit  from  a  customer 
whose  factory  pays  the  central  station  $3,600  yearly.  While 
this  rule  has  been  rigidly  adhered  to  in  the  past.  Mr.  Fee  re-' 
marked  that  he  thought  a  change  in  policy  desirable.  Mr. 
T.  L.  Hinks,  Mount  Clemens,  said  that  formerlv  local  land- 


lords were  required  to  make  good  the  losses  sustained 
through  their  temporary  tenants  in  business  places,  but  this 
proved  so  embarrassing  to  the  company  in  annoying  good 
friends  and  permanent  customers  that  cash  deposits  are  now 
required  directly  from  the  tenants  before  service  is  begun. 
Mr.  R.  W.  Hemphill,  Ann  Arbor,  said  that  the  majority  of 
the  large  companies  are  now  showing  a  disposition  to  take 
reasonable  risks  in  the  extension  of  credit.  Mr.  D.  B. 
South,  Detroit,  insisted  that  central  stations  can  afford  to 
take  all  residence  business  without  deposits,  since  95  per 
cent  of  such  consumers  pay  their  bills  regularly.  On  the 
other  hand,  the  matter  of  the  deposit  holds  up  many  prospec- 
tive customers,  decreasing  the  possible  volume  of  business. 
(Joing  further,  Mr.  H.  C.  Sterling,  Three  Rivers,  recom- 
mended that  all  business  might  well  be  taken  without  de- 
posits, and  described  his  own  plan  of  scrutinizing  new  cus- 
tomers for  several  months  and  keeping  a  blacklist  on  which 
the  names  of  defaulting  customers  are  entered  for  future 
protection. 

LEGAL  DECISIONS  AFFECTING  UTILITIES. 

Mr.  James  V.  Oxtoby,  attorney  for  the  Detroit  Edison 
Company,  presented  on  .Saturday  morning  his  paper  on  the 
topic  of  "Recent  Legal  Decisions  Relating  to  Public  Utility 
Companies."  Two  questions  suggest  themselves,  said  Mr. 
Oxtoby,  in  considering  the  status  of  outstanding  contracts 
when  the  rates  of  charge  fixed  by  such  contracts  are  being 
investigated:  (i)  Do  outstanding  contracts  which  provide 
for  certain  rates  unjustly  discriminate  against  a  later  cus- 
tomer who  is  charged  a  higher  rate  under  a  new  schedule 
put  in  force  by  the  company?  (2)  Are  such  outstanding  con- 
tracts binding,  or  may  they  be  set  aside  by  a  commission 
when  it  undertakes  to  regulate  rates? 

The  first  question  was  considered  in  igio  by  the  Michigan 
Supreme  Court,  in  the  case  of  Bradford  versus  the  Citizens' 
Telephone  Company.  Both  the  Circuit  Court  and  the  Su- 
preme Court  held  th.at  the  complainant  (who  was  a  new  sub- 
scriber) was  entitled  to  service  at  the  rate  charged  old  sub- 
scribers, and  that  the  rate  which  the  company  was  under- 
taking to  charge  new  subscribers  was  discriminatory.  If 
the  company  had  merely  undertaken  to  perform  its  existing 
contracts,  and  before  raising  the  rates  had  not  sought  to  in- 
crease the  number  of  such  contracts,  and  had  not  held  itself 
out  as  ready  and  willing  to  continue  to  give  service  to  its  old 
subscribers  at  the  old  rates  (even  under  new-term  con- 
tracts), doubtless  the  court  would  have  reached  a  dift'erent 
conclusion.  The  decision  on  its  face  suggests  that  the  ex- 
istence of  term  contracts  constitutes  discrimination  against 
new  subscribers,  who  are  charged  higher  rates.  But  when 
read  in  connection  with  the  record  the  decision  does  not  go 
so  far.  In  Mr.  Oxtoby's  opinion  the  existence  of  contracts 
giving  rates  to  customers  which  if  made  general  and  per- 
petual would  result  in  making  all  rates  unreasonably  low 
should  not  be  taken  as  the  test  of  a  reasonable  rate,  nor  con- 
sidered as  an  undue  discrimination,  if  it  appears  that  the 
company  is  in  good  faith  seeking  to  avoid  discrimination 
and  is  merely  fulfilling  its  existing  contracts.  Special  rates, 
if  offered  to  all  customers  under  the  same  circumstances,  are 
not  subject  to  criticism  on  the  ground  of  unjust  discrimina- 
tion. Very  frequently  such  rates  are  experimental.  It  may 
develop  that  they  are  too  low,  in  which  case  they  will  not 
be  continued.  If  they  are  clearly  discriminating  they  should 
be  canceled  or  other  customers  of  the  same  class  should  re- 
ceive the  same  rate.  However,  a  special  rate  given  to  a  cus- 
tomer in  one  business  does  not  actually  damage  one  in  an- 
other line.  For  example,  a  sausage  maker  is  not  damaged 
because  a  bookbinder  or  an  automobile  manufacturer  re- 
ceives a  lower  rate  for  electric  energy  than  he.  Both  should 
have  the  same  rate  if  they  are  using  the  same  quantity  of 
energy,  under  the  same  conditions  and  for  the  same  hours, 
but  the  fact  remains  that  unless  the  company  raises  its  rate 
to  the  one  to  make  up  for  its  low  rate  to  the  other  the 
former  is  not  actually  damaged. 
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Any  ralf.  .special  i)r  general,  which  is  less  than  i<isi  is 
;t{i>ainsl  piihlic  policy,  since  its  teiulency  is  lu  cripple  the 
ability  of  the  company  to  serve  the  coinnnniity  properly.  A 
special  rate  is  an  excrescence  to  he  ^ot  rid  of  as  soon  as 
|)ossible  and  not  nudtiplieil  or  J\)Stere(l. 

( Dntracts  made  by  a  public  utility  may  he  subject  to 
\()idance  by  the  rate-rej;ulating  jjower  of  the  stale,  the 
parties  contracting  with  reference  to  this  fact.  This  is  the 
view  of  the  .\ew  York  Public  Service  C'onmiission.  hirst 
District,  as  declared  in  its  decision  of  A|)ril  n.,  i<}i-',  in 
the  Hritlge  Operating  (.'ompany  rates  case.  Ihe  contract 
in  this  case  was  not  ai)parently  a  franchise.  Iml  a  mere 
operating  agreement.  The  Bridge  Operating  (Ompany  has 
since  taken  the  matter  into  the  courts. 

The  Kailroail  Commission  of  Wisconsin,  where  nt)  cpies- 
tions  of  unjust  discriminations  are  involved  and  where  the 
business  cannot  be  had  on  better  terms,  usually  takes  the 
position  that  it  is  better  for  all  concerned  to  keej)  business 
that  will  yield  something  in  the  way  of  returns  for  interest 
and  profit  rather  than  not  to  have  it  at  all. 

There  is  no  doubt  of  the  right  of  a  public-service  com- 
pany to  transmit  electricity  beyond  the  state  and  thereby  en- 
gage in  interstate  commerce.  The  United  States  Supreme 
C'ourt  held  this  in  the  case  of  Haskell  versus  the  Kansas 
Natural  Gas  Company,  affirmed  on  rehearing  April  i,  1912. 

If  the  Interstate  Commerce  Commission  may  require  uni- 
form accounts,  which  will  show  all  the  business  of  a  carrier, 
state,  interstate,  and  joint  rail  and  water,  for  the  pur- 
]jose  of  enabling  it  to  inform  itself  as  to  the  interstate 
commerce  over  which  only  it  has  jurisdiction,  then  it  must 
be  equally  true  that  a  state  commission  has  authority  to 
require  carriers  to  make  reports  covering  both  state  and 
interstate  business  to  enable  the  commission  to  inform  itself 
as  to  the  state  business  of  the  carrier. 

A  case  of  much  interest  to  those  hereafter  incorporating 
public  utility  companies  under  the  laws  of  foreign  states 
for  the  purpose  of  doing  business  in  Michigan  is  that  of 
the  Peninsular  Power  Company,  incorporated  May  9,  191 1, 
under  the  laws  of  Wisconsin,  for  the  purpose  of  acquiring 
lands  in  Michigan  and  Wisconsin  on  the  Menominee  River. 
The  company  applied  for  a  license  to  do  business  in  Michi- 
gan, which  was  refused  by  the  Secretary  of  State  until  it 
had  obtained  the  approval  by  the  Michigan  Railroad  Com- 
mission of  its  original  issue  of  stock. 

Hereafter,  said  Mr.  Oxtoby  in  closing,  when  a  public 
utility  company  proposes  to  do  business  in  another  state 
besides  Michigan  'it  will  have  to  make  simultaneous  applica- 
tions in  both  states  for  the  approval  of  its  securities,  in 
order  to  avoid  the  embarrassing  situation  in  which  the 
Peninsular  company  found  itself. 

In  opening  the  discussion  on  his  paper,  Mr.  Oxtoby  read 
a  recent  decision  of  the  Michigan  commission  in  the 
Cassopolis  telephone  case,  in  which  the  commission  held 
that  the  requirement  of  certain  customers  to  sign  contracts, 
while  others  had  no  contracts,  was  discriminatory  and 
should  be  prohibited.  While  admitting  the  right  of  the 
company  to  reasonable  regulations  for  its  business,  the 
commission  held  that  these  once  instituted  must  be  gen- 
erally enforced  and  no  privileged  exclusions  granted  at  the 
corporation's  canrice.  The  commission  also  ruled  that  since 
the  cost  of  the  initial  installation  represents  a  large  part 
of  the  profit  from  the  first  year's  service  of  a  utility  it  is 
reasonable  that  a  customer  requiring  service  for  only  a 
short  period  should  pay  a  rate  higher  than  the  annual 
schedule. 

Mr.  F.  B.  Drees.  Lansing,  pointed  out  the  advisability  of 
operating  combination  small-plant  businesses  under  separate 
companies  to  avoid  commission  supervision  of  non-utility 
departments,  thus  separating  such  businesses  as  milling, 
ice-making,  etc.,  from  the  electrical  plant,  which  could 
charge  for  its  energy  at  a  reasonable  rate,  collectible  from 
the  associated  corporation.  Mr.  R.  W.  Hemphill,  Ann 
Arbor,  made  a  similar  point  in  connection  w^ith  wiring  and 


contracting  businesses  operated  by  central  stations.  In 
reply  to  an  incpiiry  by  Mr.  I).  B.  South,  of  Oetroil,  Mr. 
Oxtoby  declared  that  court  opinions  can  be  found  both  con- 
firming and  denying  the  leg.ility  of  meter  rentals.  The 
I  )oherty  rate  he  cited  has  as  a  base  the  consumer  charge, 
the  eleniiiits  ol  which  cover  the  in.>-tall;ition  .and  meter 
costs. 

In  answering  a  comment  that  connnissicju  regulali<jn 
might  result  in  uniform  rates  in  Michigan  and  the  over- 
1< oking  of  local  differences  in  production  costs,  Mr.  Oxtoby 
pointeti  out  that  after  years  of  regulation  in  Massachusetts 
rates  there  are  still  about  as  diverse  as  elsewhere,  the  func- 
tions «)f  the  conmiission  being  confined  to  seeing  that 
adequate  service  is  supplied  for  customers  at  fair  rates  and 
without  discrimination  In  reply  to  a  (juestion  by  Mr.  J.  K. 
.Stanton,  l>elding,  asking  the  legality  of  a  franchise  rate 
schedule  which  requires  meters  for  business  houses  and 
flat  rates  for  residences,  the  attorney  explained  that  any 
rate  nuitually  agreed  upon  by  the  commi^n  coimcil  and  the 
company  is  to  be  considered  legal. 

KACTOKS   IN    EARNING   Alin.ITY. 

In  his  paper  on  "Load- Factor,  Diversity-l-'actor  and 
l\)wer-Lactor,  and  Their  Effect  on  .Small  Central  Stations," 
Mr.  Calvert  M.  Wardwell,  of  Ann  Arbor,  showed  by 
numerical  examples  how  the  revenue  of  a  given  system 
depends  on  the  kind  of  apparatus  connected,  its  electrical 
cliaracteristics  and  the  hours  during  which  it  is  used.  Mr. 
\\  ardwell's  lesson  was  directed  particularly  at  the  smaller 
central  stations,  which,  he  advised,  should  follow  the 
examples  of  the  larger  systems  in  giving  attention  to  these 
vital  factors  which  absolutely  control  the  earning  power  of 
every  dollar  invested.  The  paper  was  illustrated  with 
curves  showing  the  effect  of  load-factor  on  fixed  and 
operating  costs  per  kilowatt-hour.  In  conclusion,  Mr. 
Wardwell  said:  (i)  Load-factor  controls  revenue.  (2) 
The  higher  the  load-factor,  the  greater  the  revenue  of 
capital  invested.  (3)  Good  power-factor  allows  the  use 
of  the  full  rated  output  of  our  generators,  line  and  trans- 
formers and  consequently  increases  the  revenue.  (4) 
Diversity-factor  controls  the  station  investment.  (5)  These 
three  factors  absolutely  control  the  earning  ability  of  every 
dollar  invested. 

In  the  discussion  of  Mr.  Wardwell's  paper  Mr.  R.  S. 
Stewart,  Detroit,  remarked  that  while  the  business  of  many 
small  short-hour  users  is  looked  upon  as  undesirable,  the 
diversity  between  their  individual  demands  may  make  the 
resulting  load  equivalent  to  that  of  a  single  large  customer 
having  a  good  load-factor.  Mr.  J-  A.  Cavanaugh,  Benton 
Harbor,  made  the  objections  that  the  demands  of  most 
short-hour  users  come  at  the  peak,  when  they  may  be  sup- 
plied with  energy  at  a  positive  loss  to  the  plant.  Mr.  H. 
Silvester,  Detroit,  illustrated  how  the  Detroit  railway  peak 
occurs  between  the  factory  motor  peak  and  the  residence- 
lighting  peak.  Mr.  G.  D.  Slaymaker,  Rochester,  cited  an 
instance  where  a  factory  was  induced  to  install  a  150-kw 
.synchronous  condenser,  the  running  losses  of  which  are 
rebated  by  the  central  station,  which  profits  from  the  im- 
proved power-factor  obtained. 

ENERGY-CONSUMING    DEVICES. 

"Some  New  Energy-Consuming  Devices  of  Interest  to 
Central  Stations,"  the  paper  presented  by  Mr.  A.  B.  Hoff- 
man, of  the  Wagner  Electric  Manufacturing  Company,  St. 
Louis.  Mo.,  described  applications  of  the  new  single-phase 
rotarv  converter  and  battery-charging  mechanical  rectifier 
recently  developed  by  that  company  and  already  described 
in  these  columns.  The  paper  was  discussed  briefly  by 
Messrs.  H.  C.  Sterling,  Three  Rivers;  R.  W.  Hemphill, 
Ann  Arbor,  and  R.  S.  Stewart,  Detroit. 

SERVICE    IN    RURAL   DISTRICTS. 

In  his  paper,  "Central-Station  Service  in  Rural  Dis- 
tricts,"  Mr.   George   D.    Slaymaker,    Rochester,   gave   data 
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on  tlic  larii)  service  supplied  by  the  4600-volt,  tliree-phase 
tie  lines  of  the  Kastern  Michigan  Edison  Company,  which 
now  reach  twenty-five  towns.  The  original  lines  were  con- 
structed to  connect  urban  communities,  but  50  miles  of 
farm  lines  have  since  been  added,  the  company  installing 
transformers,  meters  and  service  wires  free  of  charge. 
Any  plan  to  make  the  farm  customer  pay  part  of  the  in- 
vestment charge,  declared  Mr.  Slaymaker,  will  mean  little 
country  business,  loss  of  farmers'  good-will  and,  eventually, 
bickerings  over  ownership.  Charging  special  high  rates  for 
farmers,  on  the  other  hand,  means  discrimination;  but  the 
policy  of  treating  farm  business  as  incidental  to  interurban 
transmission  lines  results  practically  in  "'velvet,"  said  the 
speaker,  returning  a  good  revenue  per  kw-hour  for  energy 
taken  at  a  high  load-factor.  Under  the  last  plan, 
the  Eastern  Michigan  Company,  declared  Mr.  Slaymaker, 
finds  the  farm  business  profitable  and  expects  a  great 
future.  For  four  lines  from  which  farm  service  is  sup- 
plied, the  author  gave  the  following  figures : 


Line. 


Average  number  lighting  meters  per  mile 
Average  number  motor-service  meters  per 

mile .••■.• 

Average  units  per  lighting  meter  per  month 
Average  units  per  motor-service  meter  per 

month 

Average   revenue   per  lighting   meter   per 

month 

Average  revenue  per  motor-service  meter 

per  month 


A. 

B. 

C. 

4 

3 

8 

2 
16 

0 
21 

2 
27.8 

82 

54 

$1.20 

SI. 37 

$1.73 

S5.17 

$3  .  98 

D. 


2 

5S.5 

92.7 
$3.08 
$  i .  86 


All  the  farmers  on  one  of  these  lines  now  use  electricity 
for  lighting,  and  25  per  cent  also  use  it  for  motor  service. 
Customers  are  being  added  very  fast,  owing  to  the  fact 
that  farms  of  from  two  to  five  acres  are  in  great  demand 
in  that  section.  An  increase  in  customers  of  75  per  cent  in 
a  year  would  not  be  an  extravagant  estimate.  Moreover, 
it  seems  probable  that  every  farmer  will  shortly  be  meeting 
all  of  his  motor-service  requirements  with  electricity. 

Mr.  Slaymaker  also  recounted  the  instance  of  a  farmer 
whose  minimum  bill  for  a  5-hp  three-phase  motor  was 
$4.75  a  month.  At  his  rate  of  4  cents  per  kw-hr.,  the  cus- 
tomer realized  that  he  was  entitled  to  119  kw-hr.  and, 
proposing  to  get  his  money's  worth,  studied  his  meter  and 
energy  consumption  in  order  to  plan  his  motor-service 
processes  to  utilize  the  waste  minimum.  As  a  result  he 
has  for  two  years  managed  to  do  practically  all  of  his 
motor  work  at  an  average  cost  of  $5.48  per  month,  his 
maximum  bill  being  $8.28.  Moreover,  by  doing  custom  feed 
grinding  and  ensilage  cutting  for  his  neighbors  he  has 
earned  enough  by  his  motor  to  pay  a  large  part  of  his  light- 
ing and  motor-service  bills.  His  motor  cost  him  about 
$75  installed  and  his  old  gasoline  engine  about  $150. 

I50ILER-R00M   ECONOMY. 

In  his  paper  on  "Boiler-Room  I'xonomy"  Mr.  Norman 
Reinicker.  Detroit,  significantly  pointed  out  that  since  fuel 
cost  makes  up  about  half  of  the  total  production  expense 
boiler-operating  methods  should  receive  the  closest  attention 
from  small  as  well  as  large  plants.  The  author  advised 
steaming  tests,  preferably  for  long  periods,  to  determine 
the  most  economical  boiler  arrangements  for  furnishing 
partial  station  loads.  After  a  discussion  of  the  chemistry 
of  combustion,  Mr.  Reinicker  pointed  out  the  value  of 
carbon-dioxide-analysis  apparatus,  when  properly  attended 
to,  for  giving  an  accurate  diagnosis  of  furnace  conditions 
in  place  of  unreliable  judgment  on  the  appearance  of  the 
fire.  Steam-flow  meters  enable  boiler  loads  to  be  read 
directly  and  to  be  properly  proportioned  among  the  units 
ot  a  battery.  The  operations  of  dumping,  opening  doors, 
stirring  fire,  etc.,  effect  in  a  surprising  degree  the  rate  of 
steaming. 

In  closing,  the>author  suggested  the  analysis  of  coal  from 
\arious  parts  of  a  given  carload,  to  determine  its  steaming 
ability,    also    recommending   the    purchase   of    the    fuel   on 


the   basis   of    its   heat-unit    contents.      .\lr.    Rc-nucker    illus- 
trated his  discussion  with  a  practical  apparatus. 

STKEET   LIGHTING 

"Street  Lighting"  was  the  subject  of  a  paper  by  Mr. 
U.  ^L  Diggs,  of  the  General  Electric  (  ompany,  Schenec- 
tady, N.  Y.,  in  which,  after  tracing  the  history  of  the  art 
from  the  first  pitch  lanterns  in  the  fourteenth  century  down 
to  modern  incandescent  and  luminous-arc  illuminants,  he 
showed  distribution  curves  of  commercial  lamps  and  illus- 
trated their  application  in  practical  street-lighting  prob- 
lems. The  particular  desirability  of  each  illuminanl  was 
pointed  out  for  such  uses  as  lighting  business,  secondary 
and  residence  streets,  parks,  etc.,  the  author  making  the 
]nnv.t  that  where  possible  single  high-efficiency  arc-lamp 
units  should  be  chosen  in  place  of  groups  of  less  economical 
and  smaller  light  sources.  Details  of  the  inverted  New 
Haven  type  of  magnetite-arc  lamp  mounting  were  dis- 
cussed in  full,  the  paper  closing  with  an  interesting 
prophecy  concerning  the  perfectly  lighted  city  of  the  future. 
Mr.  Diggs'  remarks  were  illustrated  with  a  collection  of 
forty  lantern  slides,  showing  installations,  lamps,  etc. 

SMALL-PLANT   OPERATION. 

"Some  Experiences  in  Operating  Small  Plants''  was  the 
title  of  a  paper  by  Mr.  Robert  S.  Stewart,  of  Detroit,  in 
which,  after  setting  forth  the  conditions  all  too  likely  to 
prevail  in  the  average  small  station,  he  recounted  how  a 
new  management  had  effected  changes  and  economies 
which  permitted  a  substantial  reduction  in  rates  with 
twenty-hour  service,  and  although  the  gross  income  has 
increased  60  per  cent,  the  equipment  of  the  plant  and  its 
maximum  load  still  remained  the  same  as  before.  Com- 
petition from  other  light  sources  is  meanwhile  practically 
eliminated,  all  local  stores  have  been  made  users  of  electric 
light,  and  the  comnumity  now  boasts  one  electric  customer 
to  every  eight  inhabitants.  While  the  physical  value  of 
the  plant  was  not  increased  greatly,  its  real  valuation,  based 
on  service  to  the  community,  was  much  augmented.  This 
increase,  added  Mr.  Stewart,  was  not  due  to  special  condi- 
tions or  engineering  work,  but  simply  to  the  application  of 
common  sense.  "What  the  small  town  needs  is  not  an 
engineer  who  will  install  a  plant  of  the  highest  efficiency, 
hut  one  who  will  use  common  sense,  so  arranging  his  plant 
as  to  obtain  the  greatest  possible  revenue  without  increasing 
expenses  to  a  prohibitive  point." 

OFFICERS. 

Accepting  the  report  of  the  nominating  committee,  the 
association  elected  the  following  officers  for  1912:  Presi- 
dent, Mr.  F.  B.  Drees,  Lansing;  vice-president.  Mr.  H.  C. 
Sterling,  Three  Rivers;  secretary,  Mr.  Herbert  Silvester, 
Detroit;  executive  committee.  Messrs.  A.  C.  Marshall, 
Detroit;  H.  A.  F"ee,  Adrian;  R.  W.  Hemphill,  Ann  .\rbor; 
F.  B.  Spencer,  Cheboygan,  and  Thomas  Chandler. 

ENTERTAINMENT. 

Bright  blue  weather  marked  the  special  trip  of  the 
Majestic,  whose  110  convention  passengers  were  treated  to 
an  ever-changing  panorama  of  land  and  water,  with  visits 
ashore  at  various  points  of  interest.  Reaching  Penetan- 
guishene,  Ontario,  Saturday  afternoon,  after  a  twenty-four- 
hour  run  through  Lake  Huron  and  Georgian  Bay,  the  party 
was  transferred  to  a  steamer  of  lesser  draft,  the  IVaubic, 
for  the  trip  among  the  Thirty  Thousand  Islands  to  Parry 
Sound.  Here  supper  was  served  at  the  Hotel  Belvedere, 
followed  by  dancing  and  a  moving-picture  entertaimnent. 
Rejoining  the  Majestic,  which  had  proceeded  to  Parry 
Sound  by  the  outer  course,  the  convention  crowd  then 
embarked  for  the  "Soo,''  reached  through  the  beautiful  St. 
Mary's  River  next  day.  After  spending  Sunday  evening 
at  the  "Soo,"  the  Majestic  weighed  anchor  for  Mackinac 
Island.  Seven  hours  were  spent  in  inspecting  this  beauty 
spot  before  the  return  journey  was  begun,  landing  the 
vovagers  at  Port  Huron  Tuesdav  afternoon. 


l4-'«^ 


ICLia    r  R  1  (A  L     WORLD. 


Vol.  59,  No.  26. 


CONVKNTION  OF  CANADIAN   ELECTRICAL 
ASSOCIATION. 


The    Canadian    h'.lcotrical    Associatiuii    licld    its    iwcnty 
second  animal  convi-ntion  in  tlio  city  of  Ottawa,  on  jnnc  n;, 
_»o  and  21,   191J.  in  tlic  t'hatoan  l.aurii-r.    On   Wednesday, 
June  ig.  Mayor  llinckey  of  ()tta\va  delivered  tlie  address  of 
weloonie,  wliicli  was  responded  to  by  President  .\.  .\.  Dion. 

In  his  presidential  address  Mr.  Dion  said  that  during  the 
past  year  the  nienihership  lia>  increased  to  a  considerable 
extent,  although  perhaps  not  so  nmch  as  had  been  ex])ectcd. 
There  are  now  company  sections  in  Toronto,  Montreal,  Ot- 
tawa, Hamilton  and  \'ancouver.  He  stated  that  as  he  had 
been  president  three  times,  he  should  retire  and  give  the 
younger  men  a  chance  with  their  new  plans  and  aml)itions 
to  advance  the  usefulness  of  the  association. 

The  report  of  Secretary-treasurer  T.  S.  Young  showed 
that  the  association  had  progressed  during  the  past  year. 
At  the  conclusion  of  his  j)resentation  of  the  report,  Mr. 
■^'oung  resigned  from  the  office  of  secretary-treasurer  on 
account  of  pressure  of  work.  It  was  moved  by  Mr.  Fred- 
erick Nicholls  that  the  association  should  express  its  appre- 
ciation of  Mr.  Young's  services  by  presenting  to  him  an 
illuminated  address.  On  a  standing  vote  being  taken  the 
motion  was  declared  carried.  Subsequently  Mr.  Young  was 
elected  honorary  secretary. 

Mr.  L.  \'.  Webber  read  the  report  of  the  meter  committee, 
giving  a  sunnnary  of  what  had  taken  place  with  respect  to 
the  production  of  meters  in  Canada.  He  expressed  the 
opinion  that  probably  there  will  be  an  increasing  call  for 
tlemand  meters  and  indicators.  A  combined  watt-hour  and 
demand  meter  is  now  obtainable  which  will  probably  prove 
useful  to  those  who  wish  to  install  it.  It  is  of  great  im- 
portance, he  said,  especially  in  wholesaling  energy  at  high 
potential,  to  have  a  maximum-demand  meter,  as  the  con- 
tracts for  service  are  generally  made  on  the  demand  basis. 
He  spoke  of  the  various  types  of  meters  which  are  now 
obtainable  and  recommended  the  companies  to  purchase  the 
meterman's  handbook.  Mr.  A.  L.  Mudge,  who  moved  the 
adoption  of  the  report,  expressed  the  belief  that  the  watt- 
hour  meter  with  a  maximum-demand  attachment  will  come 
into  general  use  when  the  price  is  reduced.  Mr.  R.  F.  Pack, 
in  discussing  the  report,  said  he  thought  it  to  be  absolutely 
necessary  that  a  fairly  accurate  and  efficient  meter  be  manu- 
factured at  a  very,  low  cost.  In  answ-er  to  a  question,  Mr. 
Webber  stated  that  several  companies  are  making  watt-hour 
meters  with  demand  attachments.  He  said  that  if  a  25-amp 
meter  can  be  produced  for  $40  the  demand  will  be  met. 

COMMERCIAL  COM^rITTEE  REPORT. 

The  report  of  the  commercial  committee,  which  was  pre- 
sented by  the  chairman,  Mr.  T.  F.  Kelly,  dealt  with  replies 
received  from  thirty-four  member  companies  to  questions 
concerning  methods  of  conducting  their  business.  The  ma- 
jority of  the  companies  of  the  association  are  serving  terri- 
tories of  10,000  people  or  less,  yet  at  least  ten  are  maintain- 
ing separate  departments  for  the  purpose  of  securing  new 
business.  Eighteen  companies  employ  one  or  more  persons 
actively  in  soliciting.  Fourteen  of  the  companies  pay  sala- 
ries to  the  solicitors  while  four  pay  only  on  a  combined  salary 
and  commission  basis.  Seven  companies  supply  the  first 
set  of  carbon  lamps  without  cost  while  eleven  furnish  new 
carbon  lamps  free  when  they  are  returned.  Sixteen  com- 
panies do  outside  wiring,  and  thirteen  of  these  accept  pay- 
ment in  instalments.  Nineteen  companies  sell  electric  mo- 
tors and  fifteen  companies  accept  payment  upon  the  instal- 
ment plan. 

Discussion. 

The  report  was  discussed  briefly  by  Messrs.  P.  H.  Kemble, 
D.  H.  McDougall,  H.  B.  McDunnough,  Wills  McLachlan, 
and  J.  G.  Henninger. 


I  III     IM  I  riNt  K  OK   1(K  ON    WATEK-I'OWKH   DKVKI.Ol'.ME.N  1. 

I'roi.  II.  1.  Harnes  presented  an  interesting  paper  deal- 
ing with  the  formation  of  ice  and  with  methods  that  can  be 
empIo)ed  to  prevent  this  formation  where  it  may  become 
troublesome.  He  di.scussed  sei)arately  the  three  distinct 
forms  of  ice  formation  in  nature,  namely,  surface  ice,  frazil 
ice  and  anchor  ice.  Of  these  frazil  ice  is  the  most  trouble- 
some to  power  houses;  it  is  the  fine  needle  ice  found  float- 
ing in  the  oi)en  water.  It  is  formed  by  surface  cooling  in 
water  flowing  too  swiftly  for  surface  ice  to  form.  The  cur- 
rent carries  the  ice  down  and  under  the  barrier  of  surface 
ice  which  extends  over  the  cpiieter  parts  of  the  river,  and 
there  it  settles  upward  and  becomes  attached  to  the  under 
side  of  the  surface  sheet.  In  a  short  time  are  produced 
immense  hanging  dams  which  impede  the  watercourse  and 
cause  a  rise  of  the  water  level. 

Professor  Barnes  gave  the  following  rules  for  avoiding 
ice  troubles:  (i)  Have  covered  racks  and  steam  heat  pro- 
vided for  the  trouble  which  always  comes  to  a  power  house 
before  the  permanent  ice  forms.  (2)  Install  a  few  me- 
teorological instruments  to  watch  the  weather  in  order  to 
be  prepared  for  the  first  cold  snap.  (3)  Where  the  forebay 
is  fed  from  a  lake  or  canal  induce  freezing  as  soon  as  pos- 
sible; otherwise  maintain  an  open  channel  down  to  the 
power  house.  Provide  a  special  way  for  the  floating  frazil. 
(4)  Watch  the  temperature  of  the  winter  at  the  outset  of 
the  cold  weather,  and  when  32  deg.  Fahr.  is  approached 
have  the  steam-heating  plant  in  readiness. 

At  the  conclusion  of  the  presentation  of  the  written 
paper  a  number  of  views  were  thrown  on  the  canvas  illus- 
trating some  of  the  means  which  had  been  used  in  ice 
breaking  in  order  to  keep  open  water,  and  also  the  effects 
on  the  ice  of  sunlight,  wind  and  rain.  Some  views  were 
also  shown  of  scenes  in  Russia,  where  this  question  is 
receiving  considerable  attention.  In  conclusion  Dr.  Barnes 
explained  his  experiments  with  a  thermometer  he  had  de- 
veloped which  indicates  the  nearness  of  ice  in  open  water. 

Discussion. 

Mr.  John  Murphy  opened  the  discussion  by  exhibiting 
on  the  canvas  some  pictures  of  ice  formation  in  different 
.  localities,  and  also  of  a  number  of  power  plants  where 
steam-heating  appliances  had  been  found  to  work  very 
effectively  in  connection  with  ice  racks.  He  also  gave  the 
result  of  the  tests  he  had  made  of  the  temperature  of 
water  during  the  winter  months. 

President  Dion,  in  comm.enting  on  the  paper,  said  that 
his  company  had  come  to  the  conclusion  some  years  ago 
that  iron  bars  are  not  the  best  for  racks,  for  the  reason 
that  they  are  good  heat  conductors,  and  therefore  a  very 
rapid  transfer  of  heat  takes  place  when  the  upper  parts  of 
the  bars  are  exposed. 

The  discussion  was  continued  for  some  time  by  a  num- 
ber of  the  members,  who  considered  some  of  the  points 
brought  out  exceedingly  interesting.  Among  those  taking 
part  were  Messrs.  W.  L.  Bird,  W.  H.  Munro,  H.  B.  McDun- 
nough and  P.  H.  Kemble. 

RECENT    DEVELOPMENTS    IN    LAMPS    AND   REFLECTORS. 

Mr.  J.  G.  Henninger  outlined  briefly  in  chronological  order 
the  developments  that  have  taken  place  in  incandescent  elec- 
tric lamps,  beginning  with  1856,  when  the  first  patent  was 
granted  in  the  United  States  for  an  incandescent  lamp  hav- 
ing a  platinum  filament,  and  following  the  improvements 
made  up  to  the  introduction  of  the  present  high-efficiency 
tungsten-filament  lamp.  It  was  stated  that  this  lamp  is 
three  times  as  efficient  as  the  carbon  lamp,  which  radiates 
as  light  energy  only  0.2  per  cent  of  the  total  energy  ob- 
tained initially  from  coal  used  as  fuel. 

Among  the  improvements  in  the  lighting  of  large  indus- 
trial plants  which  have  been  made  during  the  past  year  the 
author  mentioned  a  large  angle-steel  reflector  for  500-watt 
lamps.    This  reflector  was  designed  so  that  the  greater  por- 
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tion  of  the  light  from  the  hinip  is  confined  within  a  vertical 
angle  of  possibly  120  deg.,  while  the  spread  horizontally  is 
not  far  from  180  deg.  It  has  been  found  that  a  very  efiicient 
system  of  illumination  can  be  had  when  these  units  are  placed 
along  the  sides  of  the  shop  beneath  the  crane  rails.  The 
author  gave  estimates  showing  that  in  a  certain  factory 
operating  ten  hours  per  day  for  300  days  per  year  the  cost 
of  good  illumination  per  man  amounts  to  $1.72  per  day,  or 
the  equivalent  of  a  man's  time  for  2.9  months.  When  this 
small  cost  is  contrasted  with  the  increased  production  by  the 
workman,  the  reduced  liability  to  accident  and  the  improved 
quality  of  products,  the  cost  of  good  illumination  becomes 
practicallv  insignificant. 

Discussion. 

.\fter  reading  his  paper  Mr.  Ilenninger  illustrated  his 
meaning  by  lantern  views,  showing  where  direct  illumina- 
tion had  been  replaced  by  indirect  and  semi-direct  illumina- 
tion with  reflectors,  the  change  appearing  to  be  very  bene- 
ficial. 

Mr.  H.  B.  McDunnough  stated  that  the  paper  would  be 
of  .special  help  to  the  managers  of  central  stations  in  small 
cities,  where  the  manager  is  a  jack-of-all-trades,  and  where 
he  has  an  op'iortunity  for  exercising  his  influence  with 
the  customers  in  the  purchase  of  suitable  lamps  in  order 
that  the  best  results  may  be  obtained. 

The  method  used  in  the  city  of  Hamilton  was  fully 
explained  liy  Mr.  T.  F.  Kelly,  of  that  city,  who  follo\\'ed 
in  the  discussion.  Tic  said  that  the  plan  of  inviting  manu- 
facturers and  merchants  to  attend  lectures  by  prominent 
illuminating  engineers  had  proved  very  successful. 

In  reply  to  a  question  by  Mr.  O.  Higman,  of  Ottawa. 
TNIr.  Henninger  said  that  he  knew  of  only  one  company  :n 
America  producing  illuminating  tubes  of  different  lengths 
operated  by  high  voltage  discharge  through  a  low-pressure 
•gas,  which  gives  a  light  very  similar  to  daylight  and  is 
used  in  color  matching. 

Mr.  P.  H.  Kemble  suggested,  in  answer  to  a  question  by 
Mr.  Wills  Maclachlan  as  to  whether  anything  can  be  done 
to  get  rid  of  ultra-violet  in  the  light,  that  the  harmful  rays 
can  be  removed  by  dipping  the  lamp  in  a  solution  of 
potassium  bichromate. 

OUTI.YIN'G   DISTRIBUTION   SYSTEM. 

Mr.  S.  Bingham  Hood  presented  a  paper  containing  a 
large  number  of  data  on  the  cost  of  construction  and  the 
service  life  of  equipment  used  for  distribution  in  suburban 
•sections  and  isolated  localities.  The  paper  contained  a  table 
showing  the  investment  and  annual  costs  of  poles  of  various 
types  from  30  ft.  to  35  ft.  in  height  and  from  6  in.  to  8  in. 
in  diameter.  The  estimated  life  of  these  poles  w-as  from  six 
years  for  an  untreated  wood  pole  to  twenty-five  years  for  a 
treated,  retreated  and  reset  pole.  The  annual  cost  of  the 
former  was  given  as  $2.05,  that  of  the  latter  as  $1.65. 

It  was  claimed  that  the  life  of  the  microbe  which  caused 
"wood  rot  depends  upon  the  existence  of  air,  light  and  water. 
The  removal  of  any  one  of  the  three  essentials  to  life  would 
prevent  wood  rot.  The  part  of  the  pole  well  above  ground 
is  protected  from  rot  on  account  of  the  absence  of  water. 
.\  short  distance  below  the  ground  line  both  light  and  air 
are  eliminated,  and  hence  the  danger  zone  is  confined  to  be- 
tween a  few  inches  above  ground  and  from  12  in.  to  18  in. 
below.  Any  compound  which  will  permanently  exclude  air 
from  this  portion  of  the  pole  will  prevent  rot.  The  only 
really  successful  compounds  for  this  purpose  appear  to  be 
some  of  the  coal-tar  by-products,  of  which  the  dead  oil, 
known  to  the  trade  as  carbolineum,  appears,  on  the  whole, 
to  be  the  best. 

The  cost  of  a  concrete  pole  in  position  is  about  that  of  a 
treated  cedar  pole.  and.  theoretically,  there  should  be  no 
limit  to  its  life.  However,  two  forms  of  failure  of  these 
poles  have  beea  noted,  one  attributed  to  shrinkage  cracks  in 
the  concrete  and  the  other  to  the  giving  wav  of  the  rein- 


may  be  set  in  concrete  at  a  total  cost  of  about  $30  each. 
When  properly  installed,  the  life  of  such  a  pole  should  be  at 
least  twenty-five  years,  and  the  annual  charge  should  be 
about  $2.46  per  year,  which  is  about  two-thirds  greater  than 
that  for  a  wooden  pole.  A  structural  iron  pole  can  be 
made  and  placed  in  position  at  a  cost  of  $20,  and  its  life 
should  be  at  least  twenty-five  years  with  an  annual  cost  of 
less  than  $2.  By  installing  intermediate  poles  of  the  lattice- 
strut  type,  with  a  heavier  pole  at  each  fifth  or  sixth  point 
of  support,  the  average  annual  cost  per  pole  should  not  ex- 
ceed $1.60,  or  about  the  same  as  that  of  a  wooden  pole. 

In  di-scussing  the  selection  of  apparatus  the  author 
claimed  that  it  is  not  necessary  in  many  cases  to  introduce 
frequency  changers  where  the  major  portion  of  the  service 
calls  for  25  cycles  and  some  lighting  must  be  done.  He 
stated  that  for  lighting  a  frequency  of  60  cycles  has  un- 
doubtedly some  advantages,  but  the  idea  that  frequencies  as 
low  as  25  cycles  are  impracticable  for  this  purpose  is  en- 
tirely an  error,  provided  the  generator  has  a  wave-form 
approximating  a  smooth,  true,  sinusoidal  curve.  Low- 
wattage  metallic-filament  lamps  exhibit  a  bad  flicker  on  fre- 
quencies below  30  cycles,  but  the  public  can  easily  be  edii- 
cated  to  use  higher  candle-power  units  in  preference  to 
small  units.  Experiments  have  shown  that  with  a  fre- 
quency slightly  above  25  cycles  the  flicker  defect  disappears. 
An  increase  of  frequency,  say  to  about  27.5  cycles,  would 
represent  a  marked  improvement  in  this  respect.  Such  an 
increase  can  be  obtained  by  running  standard  25-cycle  ap- 
paratus at  a  10  per  cent  increase  in  speed. 

Discussion. 

Mr.  Hood's  paper  called  forth  a  great  deal  of  discussion 
from  the  members.  The  question  of  joint  poles  was  con- 
sidered by  all  to  be  a  very  important  one,  from  both  the 
economical  standpoint  and  that  of  the  appearance  of  the 
streets. 

In  coiumcnting  on  the  paper  Mr.  F.  T.  Stocking  said 
that  he  considered  the  treatment  of  cross-arms  with  a 
good  preservative  and  the  galvanizing  of  hardware  to  be 
good  investments. 

Mr.  A.  L.  Mudge  claimed  that  the  paper  was  too 
optimistic  as  to  the  working  of  25-cycle  lighting,  but  at 
27.5  cycles  the  objection  disappeared.  He  said  many  claims 
are  made  regarding  the  injury  to  eyes  in  connection  with 
low-frequency  lighting. 

In  closing  the  discussion  Mr.  Hood  said  that  where 
there  is  a  basement  no  doubt  that  is  the  proper  place  to 
bring  the  wires  in.  In  connection  with  his  reference  to  the 
transferring  of  the  defective  three-phase  circuit  from  the 
bad  phase  to  the  two  good  ones  he  explained  that  he  spoke 
with  regard  to  a  feeder  made  with  three  distributions,  in 
which  case  it  is  a  simple  thing  to  cut  it  with  a  jumper.  Mr. 
Hood  stated  that  he  had  very  good  results  with  25-cycle 
lighting. 

W.\TT-HOUR    METERS. 

Mr.  C.  W.  Baker  read  a  paper  in  which  were  outlined  the 
operating  characteristics  of  electrolytic,  commutator  and  in- 
duction-type watt-hour  meters  and  electrolytic  and  induc- 
tion ampere-hour  meters.  The  distinguishing  feature  of  this 
meter  is  that  the  shunt-circuit  current  and  the  series-circuit 
current  are  in  exact  time-quadratures  for  loads  with  unity 
power-factor.  The  lag  of  the  current  behind  the  emf  is 
adjusted  to  90  time-degrees  by  suitably  proportioning  the 
amount  of  iron  constituting  an  interrupted  magnetic  core  to 
the  width  of  the  air-gap  and  to  the  windings  employed.  In 
the  typical  induction  meter  use  is  made  of  a  thin  aluminum 
disk  mounted  on  a  short  shaft  to  serve  ifor  the  armature. 
With  the  exception  of  the  registering  device  this  disk  is  the 
only  moving  part  of  the  meter.  An  essential  feature  of  the 
meter  is  the  alignment  of  the  bearings  which  support  the 
disk  shaft.  The  upper  bearing  should  be  rugged  yet  flexible 
to  absorb  the  vibrations  of  the  disk  and  shaft  without  noise. 
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ammiiu  ol  tlu-  vilir.itiim^  011  lo  llic  loui-r  liraiiiij^  aiitl  imum' 
j^TiMtcr  wrar  011  tlu-  jewels  and  pivot.  Most  uiakcTs  um'  a 
|)iv(it  lower  bearing  running;  in  a  ctippeil  sapphire  jewel.  In 
another  type  use  is  uiadc  of  a  steel  hall  rnnniiij-;  between  two 
cupped  sapphires,  while  in  a  nuxlilied  form  of  this  bearini; 
one  cupped  jewel  is  iiseil  and  the  steel  ball  is  set  in  a  com 
cal  recess  at  the  bottom  of  the  shaft. 

Pisi  iission. 

In  coimnentim;  on  the  pa])er  Mr.  11.  S.  Hrown  staled  liiat 
while  there  are  some  differences  of  opinion  among  the  de- 
signers with  regard  to  some  of  the  mechanical  features,  yet 
he  thought  the  paper  placed  matters  very  clearly  before  the 
association.  Some  designers,  he  luulerstood,  believe  in 
placing  the  worm-gear  reduction  mechanism  at  the  shaft  of 
the  meter  and  others  at  the  third  or  fourth  position  in  the 
reduction.  He  thought  the  lacquering  and  dipping  to  be 
a  good  idea,  but  on  account  of  being  very  thin  on  the  bear- 
ings it  peels  oft".  With  regard  to  the  ball  bearing,  some 
regard  it  as  only  a  theoretical  advantage,  it  being  impos- 
sible to  produce  a  perfect  sphere,  and  he  had  his  doubts 
whether  there  is  very  nnich  advantage  in  it  over  the 
pivot  bearing. 

Mr.  A.  B.  Lambe,  of  the  Inland  Revenue  Department, 
conunented  on  the  paper  rather  extensively,  there  being 
some  points  with  which  he  did  not  agree,  though  he  thought 
it  to  be  a  very  valuable  paper.  He  said  that  the  Inland 
Revenue  Department  is  trying  to  discourage  the  introduc- 
tion of  combination  meters  and  is  trying  to  bring  about 
the  standardization  of  certain  parts  of  the  meters.  He  is 
opposed,  he  said,  to  the  polyphase  meter  for  balanced  cir- 
cuits which  comes  from  Europe,  and  he  discussed  at  some 
length  the  design  of  the  meter. 

As  a  central-station  man  Mr.  Webber  thought  the  value 
of  the  paper  could  not  be  overestimated.  He  thought  it 
was  a  splendid  thing  to  hear  directly  from  a  manufacturer 
what  is  being  done,  and  it  is  gratifying  to  see  the  degree  to 
which  the  manufacturers  have  finally  developed  the  meter, 
(^ne  thing  that  the  cent.ral-station  men  should  do  is  to  test 
more  closely  the  direct-current  meter.  He  spoke  of  the 
results  of  some  tests  he  had  read  of  in  connection  with  ball 
l>earings  and  stated  that  the  best  result  had  been  obtained 
by  saturating  the  bearing  with  oil. 

The  president  said  he  was  glad  to  see  that  the  depart- 
ment is  trying  to  'obtain  standards  along  some  lines.  He 
considered  this  a  step  in  the  right  direction.  A  great  deal 
of  interest  was  shown  in  Mr.  R.  Hornby's  remarks  with 
reference  to  what  is  being  done  in  Europe.  Mr.  Baker,  in 
replying,  said  that  he  was  glad  he  had  been  able  to  write  a 
paper  which  had  called  forth  so  much  discussion  and  hoped 
it  would  prove  of  benefit  to  some  at  least. 

COMMERCIAL   ELECTRIC    HEATING. 

Interesting  features  relating  to  the  commercial  aspects  of 
electric  heating  were  given  in  a  paper  by  Mr.  McAUaster 
}iIoore.  The  author  stated  that  to  bring  electricity  as  a 
heating  medium  to  a  par  with  coal  at  $5  a  ton  it  would 
be  necessary  to  sell  the  energy  at  $4.38  a  horse-power  year. 
Although  this  value  seems  to  be  prohibitive,  yet  there  has 
proved  to  be  a  field  for  commercial  electric  heating.  Per- 
haps the  most  important  commercial  use  of  electric  heating 
is  in  laundry  and  tailor  shops,  where  the  cost  of  energy  is 
not  a  factor  of  importance.  The  quality  of  the  work,  the 
speed  with  which  it  may  be  performed  and  the  time  saved 
by  the  operator  far  outweigh  any  question  of  energy  cost. 
So  far  as  the  revenue  to  the  central  station  is  concerned,  a 
rate  of  3  cents  per  kw-hr.  to  a  laundry  is  equivalent  to  a 
motor-service  rate  of  $67.50  a  horse-power  year  on  the  ten- 
hour  day  basis,  with  an  added  advantage  of  having  100  per 
cent  power-factor  and  approximately  100  per  cent  load- 
factor. 

A  useful  electrically  heated  device  is  the  glue  pot.  numer- 
ous types  of  which  are  on  the  market.     Aside   from  con- 


\enuiui'  ;iii(l  portability,  however,  the  |Hiiicipai  .irgiiiiuiit  in 
f.ivor  (»f  the  electrically  heated  glue  pot  is  the  elimination 
of  the  lire  hazard.  An  electrically  heated  sealing-wax  pot 
has  proved  of  great  convenience  to  banks,  exjjress  ollices, 
etc.,  and  the  electric  pilch  kettle  has  proved  similarly  ad- 
vantageous in  brush  factories  and  other  places  of  this  na- 
ture. I'oreniost  among  the  domestic  heating  devices  is  the 
electric  baking  oven.  The  oven  is  ordinarily  used  between 
12  at  night  and  6  in  the  morning,  when  all  other  business  is 
practicrdly  at  a  standstill.  The  average  energy  consumed  is 
80  watt-hours  for  a  pound  loaf.  Mention  was  made  of  a 
large  electrically  heated  bakery  in  Milwaukee  where  the 
out])ut  is  500  loaves  at  one  leaking.  Although  it  can  be 
shown  that  an  excessive  amount  of  energy  is  required  for 
heating  water  for  bathing  |)urposes,  yet  it  may  be  stated 
that  with  energy  sold  at  the  rate  of  $30  per  hp-year  an 
ajjartment  house  containing  from  ten  to  fifteen  families  can 
be  supplied  with  heated  water  at  an  exceedingly  reasonable 
cost  per  annum. 

POWER   FACTOR. 

In  a  paper  called  "Power-Factor,  Its  Influence  and 
\'alue,"  Mr.  D.  H.  Ross  described  the  operating  character- 
istics of  a  single-phase  motor  of  the  compensated  type, 
which  operates  at  unity  power-factor  under  full-load  con- 
ditions. When  running  idle  the  motor  draws  a  leading  com- 
ponent of  current  equal  to  about  30  per  cent  of  the  full-load 
current.  The  leading  component  of  current  falls  off  rapidly 
with  increasing  load  and  is  practically  zero  from  half  load 
to  load  and  a  half.  The  author  claimed  that  the  unity- 
power-factor  motor  is  highly  advantageous  in  minimizing 
the  installation,  maintenance  and  metering  costs  as  com- 
pared with  polyphase  induction  motor  installations. 

Discussion. 

The  paper  was  discussed  by  Mr.  S.  B.  Hood,  Mr.  A.  A. 
Dion  and  Mr.  P.  H.  Kemble,  all  agreeing  that  it  is  a  sub- 
ject which  should  be  carefully  investigated,  as  it  is  im- 
portant both  to  the  companies  and  the  customers.  Mr. 
Ross,  in  replying,  said  that  a  great  deal  of  information  as 
to  the  construction  of  the  motor  referred  to  would  be 
found  in  a  paper  which  had  been  read  before  the  National 
Electric  Light  Association  last  summer. 

NEW    BUSINESS. 

Methods  that  have  proved  effective  in  obtaining  new- 
business  in  Hamilton  were  outlined  in  a  paper  by  Mr. 
Thomas  F.  Kelly.  The  author  stated  that  before  embark- 
ing in  any  particular  campaign  for  a  certain  kind  of  busi- 
ness an  advertising  campaign  should  be  planned  and  ad- 
hered to.  Advertising  should  be  conducted  not  only  by 
means  of  the  daily  papers  but  also  through  the  medium  of 
electric  signs,  illuminated  billboards,  street-car  cards, 
monthly  bulletins,  etc.  Lighting  business  can  be  obtained 
by  maintaining  direct  connection  with  the  building  inspec- 
tors' office,  while  motor-service  business  can  be  obtained  by 
remaining  in  touch  with  the  board  of  trade.  In  Canada 
lighting  fixtures  are  installed  in  dwellings  by  the  tenants 
and  not  by  the  property  owners,  as  in  the  case  of  the  United 
States.  Hence  the  solicitors  are  compelled  to  reach  the 
tenant  in  order  that  the  proper  fixtures  shall  be  installed. 

In  Hamilton  arrangements  have  been  made  with  the  sign 
manufacturers  according  to  which  the  sign  company  owns 
and  installs  the  electric  signs.  The  company  does  all  the 
soliciting  and  advertising  in  connection  with  the  proposition. 
The  agreement  between  the  central  station  and  the  sign 
company  is  one  whereby  the  central  station  collects  the  ac- 
counts and  maintains  the  sign,  in  addition  to  furnishing  the 
energy,  and  the  sign  company  pays  the  central  station  for 
this  service.  The  amount  mentioned  in  the  contract  be- 
tween the  customer  and  the  sign  company  is  a  flat  rate  cov- 
ering the  furnishing  and  the  erection  of  the  sign,  its  light- 
ing and  maintenance.  The  sign  always  remains  the  prop- 
erty of  the  sign  company. 


June  29,  1912. 
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Discussio)!. 
Mr.  1'.  11.  Keiiiblc,  Mr.  Wills  Maclachlan,  Mr.  K.  Hornby 
and  Mr.  Marshall  took  part  in  the  discussion.  As  to  the 
matter  of  owning  and  maintaining  signs  it  was  thought 
advisable  that  the  companies  should  not  do  this  but  should 
contract  with  some  advertising  company,  keeping  an  over- 
sight, however,  on  the  condition  of  the  signs. 

OFFICERS. 

The  executive  connnittce  announced  the  election  of  the 
following  officers  for  the  year:  President,  Mr.  R.  F.  Pack; 
first  vice-president,  Mr.  W.  L.  Bird;  second  vice-president, 
Mr.  R.  H.  Sperling;  third  vice-president,  Mr.  J.  S.  Norris; 
honorary  secretary,  Mr.  T.  S.  Young;  managing  committee, 
Messrs.  A.  A.  Dion,  W.  C.  Hawkins,  A.  L.  Mudge,  H.  G. 
Matthews,  W.  L.  Adams,  F.  A.  Chisholm,  I.  H.  Wright. 
D.  R.  Street,  P.  H.  Kemble,  Wills  Maclachlan,  D.  N. 
McDougall,  E.  L.  Milliken,  H.  B.  McDunnough  and 
W.  Phillips. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


OHIO  COMMISSION. 

Mr.  Frank  A.  Davis,  president  of  the  United  States 
Telephone  Company,  will  make  a  personal  report  to  the 
commission  on  July  8,  embodying  the  plans  of  the  tele- 
phone interests,  according  to  announcements  from 
Columbus  late  last  week.  It  is  believed  that  this  will  be  fol- 
lowed by  a  request  for  the  approval  of  a  policy  of  property 
exchange  that  will  practically  eliminate  the  dual  service 
throughout  the  State.  Further,  telephone  men  have  ex- 
pressed the  belief  that  the  plans  are  such  as  will  meet  with 
the  favor  of  the  commission. 

MARYLAND   COMMISSION. 

The  Maryland  Public  Service  Commission  has  set  July 
10  as  the  date  on  which  it  will  take  up  the  case  of  the  city 
of  Baltimore  against  the  Consolidated  Gas,  Electric  Light 
&  Power  Company,  in  which  a  general  reduction  in  rates  is 
asked.  The  case  has  been  pending  since  last  year,  and  some 
months  ago  the  company  filed  its  answer  to  the  complaint 
of  the  city  and  also  filed  financial  statements  in  accordance 
with  the  request  of  the  commission.  In  one  statement 
filed  the  company  argued  that  it  should  be  permitted  to 
earn  a  dividend  on  many  millions  of  dollars  of  intangible 
assets.  It  is  expected  that  the  early  part  of  the  session 
will  be  taken  up  in  the  hearing  of  the  opening  statements 
of  both  sides.  The  electric  company  will  be  represented  by 
its  full  array  of  counsel,  and  Mr.  Albert  C.  Ritchie,  assist- 
ant counsel  of  the  commission,  will  appear  as  the  advocate 
of  the  general  public.  The  city  government's  side  of  the 
case  is  in  the  hands  of  Mr.  Alexander  Preston,  assistant 
city  solicitor. 

NEW    YORK    COMMISSION. 

The  New  York  Public  Service  Commission,  First  Dis- 
trict, has  published  Vol.  I,  with  reports  of  its  decisions. 
This  volume  covers  the  period  from  July  i,  1907,  when  the 
commission  first  took  office,  to  Sept.  i,  1909.  Vol.  II  will 
cover  the  opinions  handed  down  between  Sept.  i,  1909,  and 
Jan.  I,  1912.  The  index  digest  of  the  contents  of  the  first 
three  volumes  will  appear  at  the  end  of  V^ol.  Ill,  which  will 
contain  the  opinions  of  the  commission  for  the  year  1912. 
The  contents  of  the  present  volume  are  well  indexed  and 
classified.  The  Public  Service  Commission  law,  which  was 
approved  on  June  6,  1907,  and  became  effective  July  i  of 
the  same  year,  is  given  in  full  and  supplemented  by  the 
rules  of  practice. 

The  New  York  Public  Service  Commission.  Second  Dis- 
trict, has  recently  created  a  division  of  transportation 
which  will  have  charge  of  the  inspection  of  the  mainte- 
nance of  way  and  operation  of  the  steam  railroads  within 
the  State,   the -investigation  and  classification   of   all   acci- 


dents and  such  other  special  investigations  or  inspections 
as  may  be  assigned  to  it.  It  is  expected  that  this  division 
will  also  make  inspection  of  the  interurban  electric  lines. 
Mr.  C.  R.  Vanneman,  who  for  the  past  two  years  has  been 
a  steam  railroad  inspector  for  the  commission,  was  pro- 
moted to  be  chief  of  the  division,  and  Mr.  J.  B.  Stouder 
was  appointed  steam  railroad  inspector  to  fill  the  vacancy 
caused  by  the  promotion  of  Mr.  Vanneman. 

The  commission  for  the  Second  District  has  handed 
down  an  order  which  requires  the  New  York  Telephone 
Company  to  reduce  its  rates  so  that  subscribers  living  in  the 
town  of  Elmira  in  the  district  known  as  West  Elmira 
shall  be  charged  the  same  rate  for  telephone  service  as  is 
charged  in  the  local  area  in  the  city  of  Elmira.  The  tele- 
phone exchange  is  situated  about  2%  miles  south  of  the 
northerly  line  of  the  city  and  iVs  miles  east  from  the  west- 
erly boundary  of  the  city.  The  hamlet  of  West  Elmira  is 
at  a  distance  of  about  2  miles  from  the  telephone  exchange, 
which  is  less  than  the  distance  from  the  northerly  line  of 
the  city  to  the  telephone  exchange,  but  the  company  has 
been  making  an  additional  mileage  charge  which  fixed  the 
rate  to  be  paid  by  West  Elmira  subscribers  at  $12  a  year 
more  than  the  rate  charged  within  the  city  limits.  The 
commission  finds  that  the  mileage  charge  made  is  unrea- 
sonable and  unjustly  discriminatory  and  that  the  just  and 
reasonable  charges-  are  those  now  charged  for  like  service 
within  the  territorial  limits  of  the  city  of  Elmira. 

NEW   JERSEY   COMMISSION. 

The  Board  of  Public  Utility  Commissioners  for  the  State 
of  New  Jersey  has  published  its  second  annual  repcrt,  cov- 
ering the  year  191 1.  The  first  twenty-five  pages  are  de- 
voted to  a  condensed  summary  of  the  commission's  work 
during  the  year;  then  follows  a  full  presentation  of  de- 
cisions, orders,  memoranda  and  rulings  adopted.  The 
report  concludes  with  a  recital  in  full  of  the  public  utilities 
law,  rules  of  practice  and  standards  for  gas  service. 

WISCONSIN   COMMISSION. 

In  the  case  of  the  Calumet  Service  Company  versus  the 
city  of  Chifton  the  Supreme  Court  has  settled  once  for  all 
the  moot  question  as  to  whether  the  exclusive  privilege 
conferred  upon  a  utility  by  the  indeterminate  permit  acts 
in  a  prohibitory  way  upon  the  municipality  as  well  as  upon 
others.  It  was  held  that  the  exclusive  privilege  enjoyed 
by  a  public  utility  as  a  result  of  an  indeterminate  permit 
received  from  the  Railroad  Commission  excludes  the  mu- 
nicipality from  going  into  the  lighting  business,  even  to 
the  extent  of  doing  its  own  lighting,  except  under  the  con- 
ditions and  limitations  of  the  public  utility  law;  that  is, 
either  by  taking  over  the  existing  plant  by  purchase  or  by 
demonstrating  to  the  commission  that  public  convenience 
and  necessity  require  the  establishment  of  a  second  utility. 

MASSACHUSETTS    COMMISSION. 

The  Gas  and  Electric  Light  Commission  has  dismissed 
the  petition  of  the  Fall  River  Gas  Works  Company  for 
authority  to  issue  11 50  shares  of  additional  stock  at  the 
price  of  $225  per  share,  for  the  payment  of  obligations 
already  incurred  for  construction  and  for  future  additions 
to  plant.  The  decision  is  of  particular  interest  on  account 
of  its  treatment  of  the  policy  of  declaring  extra  dividends. 
Section  20  of  Chapter  109  of  the  Revised  Laws  provides 
that  no  gas  or  electric  light  company  shall  declare  any  stock 
or  scrip  dividend  or  divide  the  proceeds  of  the  sale  of  stock 
or  scrip  among  its  stockholders."  The  board  says:  "There 
is  every  reason  to  believe  that  the  company's  income  w'ill 
afiford  ample  provision,  in  addition  to  its  regular  dividends, 
for  the  plant  additions  proposed  subsequent  to  191 1  and 
render  a  new  issue  of  stock  unnecessary  for  that  purpose. 
Whenever,  because  of  increased  costs  not  now  apparent 
or  of  future  reductions  in  the  price  of  gas.  profits  shall 
appear  inadequate  for  the  reasonably  necessary  purposes 
of  the  corporation  the  question  of  stock  issue  will  be  en- 
titled to  further  consideration." 
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Current  News  and  Notes 


I'aX    on     l.MOMKS    OK     .\  KW     1  1  A  M  I'S  II  I KK     I'lillU      SkKVKK 

I'o.Mi'ANiES. — The  New  I  Ijiiupsliiro  State-  Constiliitituial 
(."onvvntion  has  ailoptvd  an  aiiu'iKhiiciit  authoriziiijj  the 
l.(.\m.>;laturo  to  imiH)So  a  ihroct  tax  on  iho  iiicoiiK-s  of  |)ul)hc- 
.siTvico  corporations. 

*  ♦     * 

I'.iKiiKU  Skkvuk  I'riii.uirY. — Tho  Rochester  (.\'.  \ .) 
Railway  &  I-ight  Company  is  pubhshing  monthly  for  the 
information  of  its  employees  Gas  and  lilcctric  News.  It 
contains  tifty-two  pages  of  rcachng  matter  and  iUustrations 
|)articnlarly  interesting  to  those  associated  (Hrectly  or  in- 
directly with  the  company.  Mr.  Joseph  P.  MacSweeney  is 
managing  editor  and  Mr.  Victor  T.  Noonan  is  editor. 
>t<     >ti     * 

Welcome  Home  for  Brooklyn  N.  E.  L.  A.  Delegates. — 
Momhors  of  the  sales  department  of  the  Edison  I'Hectric 
Illuminating  Company  of  Brooklyn  are  to  give  a  dinner  on 
July  2  at  Brighton  Beach  to  the  officers  of  the  company 
returning  from  the  Seattle  convention.  Mr.  W.  W.  Free- 
man, the  vice-president  and  general  manager,  and  Mr.  T.  L 
Jones,  the  sales  agent  of  the  company,  will  be  the  guests  of 
honor. 

*  *     * 

The  Gloriously  Illuminated  Sane  Fourth. — Fifteen 
of  the  parks  of  New  York  City  will  be  elaborately  illumin- 
ated by  means  of  incandescent  electric  lamps  on  the  nights 
of  July  3,  4  and  5.  City  Hall  will  be  decorated  with  6000  in- 
candescent lamps,  and  use  will  be  made  of  several  search- 
lanterns.  About  100,000  lamps  are  now  being  installed  for 
the  purpose  by  the  New  York  Edison  Company,  which  will 
furnish  the  entire  service  without  cost  to  the  city. 

*  *         =(: 

Wholesale  J^Ieter  Swindling.- — In  arrests  made  last 
week  of  an  ex-member  of  the  New  York  police  force  and 
of  a  man  employed  at  one  time  as  a  wireman  by  the  New 
York  Edison  Company,  Brooklyn  detectives  believe  they 
have  placed  their  hands  on  the  men  responsible  for  a  whole- 
sale tampering  with  electric  meters,  through  which  nearly 
$50,000  has  been  lost  by  the  Edison  Electric  Illuminating 
Company  of  Brooklyn  in  the  past  nine  months.  Most  of 
the  thefts  have  been  going  on  in  amusement  resorts  in  the 
Coney  Island  territory.  Suspected  premises  have  been  kept 
under  close  observation  by  employees  of  the  Brooklyn  com- 
pany and  the  latter  now  has  a  great  accumulation  of  data 
Avith  which  it  can  check  the  energy  registered  by  the  meter 
Avith  the  actual  amount  used. 

*  *     * 

Rate  Research  Lamp  Renewal  Recommendation. — 
In  our  account  of  the  report  of  the  N.  E.  L.  A.  rate  re- 
search committee,  on  page  1375  of  our  issue  dated  June  22, 
the  following  statement  was  made:  "The  committee  stated 
that  it  is  for  the  best  interest  of  the  public  and  the  central 
stations  that  the  rates  should  permit  the  free  renewals  of 
standard  lamps  and  the  offering  of  other  lamps  at  such  low 
prices  as  to  prevent  dealers  from  competing  with  inferior 
lamps.''  The  secretary  of  the  committee  has  requested  us 
to  add  to  the  above  statement  the  following,  which  con- 
cluded the  sentence  in  the  report  from  which  the  above 
statement  was  taken :  "Or,  if  this  policy  is  not  adopted,  the 
ofifering  of  lamps  only  at  such  prices  as  to  encourage  dealers 

to  compete  with  a  good  quality  of  lamps." 

*  *     * 

Changes  in  New  York  City  Wiring  Rules. — On  and 
after  July  i,  1912,  new  code  fixture  wire  will  be  required 
in  New  York  City  on  all  installations  for  which  applica- 
tion for  inspection  is  not  on  record  prior  to  that  date.  On 
and  after  Oct.  i,  1912,  new  code  rubber  insulation  will  be 
required  on  all  installations  of  flexible  cord,  armored  flexi- 
ble cord,  reinforced  flexible  cord,  canvasite  and  Crefield 
flexible  cord,  special  stage  cables,  battery-charging  cables. 


rlc,  for  uliicli  applualniii^  for  iiispcctioii  arc  not  on  record 
])rior  to  that  date.  (Jn  and  after  June  1,  lyij,  the  introduc- 
tion of  wooden  molding  for  electrical  purposes  in  the  city 
will  be  |)r(jhil)ited. 

*  *     * 

socii'/rv  .\ii-:i:tings. 

.Mi.NNKAi'oi.is  IClectru:  Ci.uit. — President  I-rcd  (J.  Dustin 
of  the  Minneapolis  Electric  Club  announces  that  the 
annual  outing  of  the  organization  will  take  place  July  25, 
when  a  basket  picnic  will  be  held  in  a  park  near  the  city. 

*  *     * 

Chicago  Mentioned  as  .\ext  X.  E.  L.  A.  Convention 
C!iTY. — While  no  official  action  has  been  taken  by  the  execu- 
tive connnittee  of  the  National  Electric  Light  Association, 
it  is  reported  on  what  seems  very  good  authority  that  the 
1913  convention  will  probably  be  held  in  ("hicago. 

*  *     * 

Minnesota  IClectrical  Contractors. — At  the  summer 
convention  of  the  Minnesota  Section  of  the  National  Elec- 
trical Contractors'  Association,  held  at  Duluth  the  second 
week  in  June,  Mr.  A.  W.  Lindgren,  of  the  Northern  Elec- 
trical Company,  Duluth,  was  chosen  president,  Mr.  G.  M. 
Jones,  Minneapolis,  secretary,  and  Mr.  W.  Nimis,  St.  Paul, 
treasurer.  The  next  meeting  of  the  Minneapolis  contrac- 
tors will  be  held  at  St.  Paul  in  January  of  next  year, 

*  *     * 

Centralized  Energy  Production. — The  commercial  di- 
vision and  the  contract  department  of  the  Commonwealth 
Edison  Company  Section  of  the  National  Electric  Light  As- 
sociation held  a  joint  meeting  in  Chicago  on  June  19  in  the 
rooms  of  the  Western  Society  of  Engineers.  Mr.  John 
Burkhard,  of  the  contracting  department,  read  a  paper  on 
"Motor  Installations,"  which  discussed  the  desirability  of 
centralizing  generation  and  thereby  reducing  the  cost  of 
energy  production  to  individual  motors  supplied  with  en- 
ergy from  isolated  plants. 

*  *     * 

Los  Angeles  Section,  A.  I.  E.  E. — At  a  meeting  of  the 
Los  Angeles  Section  of  the  American  Institute  of  Electrical 
Engineers,  June  11,  Mr.  F.  Curt  Miller  presented  a  paper 
entitled  "Purification  of  Sewage  by  Electrochemical  Ac- 
tion." The  system  described  was  one  assumed  to  be  cap- 
able of  purifying  1,200,000  gal.  of  sewage  in  twenty-four 
hours,  with  a  current  of  from  15  amp  to  20  amp  at  3  volts. 
Samples  of  sewage  thus  treated  were  shown  at  the  meeting 
and  created  considerable  interest.  The  paper  was  discussed 
at  length  by  Drs.  Leon  La  Bonde,  Julius  Koebig  and  R.  W. 
Sweet  and  Messrs.  J.  H.  Leutzenheizer,  R.  W.   Sorenson, 

W.  T.  Knowlton  and  Budd  Frankenfield. 

*  *     * 

Electrical  Contractors'  Convention. — At  the  opening 
of  the  convention  of  the  National  Electric  Contractors'  As- 
sociation to  be  held  in  Denver  on  July  17,  18  and  19  an  ad- 
dress will  be  delivered  by  Governor  John  F.  Shafroth  on  the 
resources  of  Colorado.  An  address  will  also  be  delivered  by 
President  M.  B.  Bisco,  of  the  Denver  Chapter  of  the 
American  Institute  of  Architects,  on  the  architect  and  the 
contractor,  and  one  by  Mr.  A.  F.  Travers,  superintendent 
of  the  Denver  Gas  &  Electric  Company,  on  the  relation 
between  the  central  station  and  the  contractor.  On  the 
afternoon  of  the  same  day  there  will  be  a  sight-seeing 
trip  by  automobile  covering  the  entire  city  of  Denver  and 
some  of  the  suburbs.  In.  the  evening  at  8  o'clock  there 
will  be  a  reception  and  dance  in  the  Convention  Hall  of 
the  Albany  Hotel.  On  July  18  will  be  served  the  annual 
dinner  of  the  organization,  followed  by  a  vaudeville  per- 
formance. On  July  19  an  all-day  trip  will  be  made  over 
the  Moffat  road  by  special  train.  Business  sessions  for 
members  only  will  be  held  on  July  17  at  2  p.m.,  allow- 
ing ample  time  for  the  transaction  of  the  work  of  the 
organization.  The  secretary  of  the  association  is  Mr. 
W.  H.  Morton,  41   Martin  Building,  Utica,  N.  Y. 


DEVELOPMENTS  ON  SPOKANE  RIVER,  WASH.— 11. 


Steam- Turbine    Relay    Station,    Switehing    Stations    and    Substations    of    the 

Washington  Water  Power  Company. 


Interconnection  of  the  Company's  Various  Stations  and  Method  of  Operating  System,  Which  Possesses 

a   High   Load-Factor — Description  of  General   Transmission   System 

Embracing  Circuits  of  Various  Voltages. 


DESCRIPTION     of    the    newer    de- 
velopments of  the  Washington  Water 
Power  Company  at  Little  Falls  and  at 
Long   Lake   was   given   in   last   week's 
article  on  the  system.     In  the  present 
article    the    steam-turbine   station    and 
the  Post  Street  and  Twenty-ninth  Ave- 
1  nue  substations  will  receive  attention, 
as  well  as  the  general  method  of  oper- 
ating the  system.    As  having  a  bearing 
on  the  steam-station  design,  it  should 
be  mentioned  that  slack  coal  at  Spo- 
kane   costs    $4.23    a    ton — a    factor    of    considerable    im- 
portance. 

STEAM-TURBINE  RELAY   STATION. 

When  the  flow  of  water  in  the  Spokane  River  is  unduly 
slack  it  has  been  found  advisable  under  the  present  condi- 
tion of  development  to  operate  a  steam  station  as  a  relay  to 
the  hydroelectric  properties.  To  help  carry  the  load  at 
such  times  or  in  emergencies  there  has  been  erected,  at 
a  place  called  Ross  Park,  within  the  city  limits  and  on  the 
Spokane  River,  a  modern  steam-turbine  station  capable  of 
generating  some  14,000  kw.  The  illustrations  published 
"herewith  give  a  fair  impression  of  the  station  design,  its 
location  and  layout.  It  has  not  been  used,  however,  to 
any  extent  since  its  erection,  all  told  probably  not  more 
than  six  months;  but  it  has  anii)ly  proved  its  worth. 

The  building  is  of  red  brick  resting  upon  a  reinforced- 
■concrete  foundation.  The  walls  of  the  turbine  room  rise 
76  ft.  4  in.  above  the  turbine-room  floor,  and  the  walls 
of  the  boiler  room  are  53  ft.  3  in.  above  the  boiler-room 
floor.  All  trenches  and  well  covers  are  made  watertight 
so  that  cxceptionolly  high  water  is  not  liable  to  flood  the 
turbine  roo'ii.  Two  large  main  doorways,  one  in  the  east 
end  (,f  the  Iioiler  room  and  tlie  other  in  the  northerlv  end 


of  the  turbine  room,  are  provided  for  bringing  in  heavy 
material.  An  annex  built  on  the  western  side  of  the  turbine 
room  contains  the  oil  room,  blower  room,  tool  and  supply 
room,  workshop,  etc.  Located  directly  over  the  office  is  a 
storage-battery  room,  energy  from  which  is  used  for 
operating  the  switchboard  lamps  and  motor-driven  switches. 
Abundant  natural  illumination  is  obtained  throughout  the 
entire  structure. 

The  turbine  room  is  equipped  with  a  40-ton  Case  travel- 
ing crane,  having  a  span  of  37.5  ft.  The  motors,  of  which 
there  are  four,  the  main  hoist  being  rated  at  40  hp  and  the 
auxiliary  hoist  at  25  hp,  are  of  the  direct-current,  i  lo-volt 
series  type,  receiving  energy  from  the  exciter  bus.  Located 
in  the  northerly  end  of  the  turbine-room  annex  is  the  lab- 
oratory. There  is  provided  the  necessary  apparatus  for 
performing  the  simpler  and  common  tests  on  oils,  fuels  and 
flue  gases.  The  equipment  comprises  coal-sampling  ap- 
paratus, flue-gas  sampling  apparatus,  flue-gas  analyzer,  fire 
and  flash  test  machines,  reduction  oven,  Parr  calorimeter, 
viscometer,  chemical  ])alance  and  weights. 

I'he  boiler-room  equipment  comprises  twelve  water-tube 
boilers  of  the  Aultman  &  Taylor  type,  set  in  batteries  of 
two  and  rated  at  500  hp  each.  The  boilers  are  suspended 
from  steel  supports  and  are  equipped  with  superheaters  and 
eight  of  them  with  stationary  grates.  The  settings  are 
built  of  common  red  brick,  firebrick-lined,  and  are  cement 
capped,  the  steam  drums  being  covered  with  cement  arches 
for  heat  insulation.  The  four  last  boilers  to  be  installed 
differ  somewhat  in  arrangement  from  the  other  eight  in 
that  they  are  equipped  with  rocking  instead  of  stationary 
grates  and  the  steam  drums  are  covered  by  means  of  vitro- 
bestos  instead  of  cement.  The  settings  are  also  i  ft. 
higher.  As  will  be  noted  from  Fig.  2,  the  boilers  are 
arranged  on  cither  side  of  the  room  with  a  firing  aisle  in 
the  center. 


Fig.    1 — Main   Substation   and    Spokane    Hydroelectric  Station   of  Wasliington     Water    Power    Company    at     Lower     Falls    of    Spokane 

River    in    the    Heart    of    the    City. 
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KKKD-WATKR  SYSTEM.  \\\v  luiik'rs  ari'  takiMi  from  tlicsc  feed  riser  loops.     Inserted 

I  lu-    Ix.iler    h-etl- water    system    incliKles    two    (ncln.im-  :ii  eaeli  of  the  i-oniiectioiis  is  a  combination  stop  and  check 

open   leed-water  heaters  and  three  h'.ppinK-Carpfnln    fn-d-  valvr  uhicli  aiitoniatically  closes  in  case  there  is  a  reversal 

water    pmnps.       The    heaters    receive    their    water    supply  of  How. 

.Iireetly  from  the  hot-water  tank  into  which  the-  condnisalr  llic  arraMj,'(iiunt   of  valves  in  the  lieaUr  and    li(d-|)iini|. 

and  niake-iiii  water  find  their  way.     The  heaters  are  niter-  connections    is   such    as    to   ii'wv    tlie    ntmost    flexihilitv    and 


acctrUal  Jl'orW 


Fig.   2 — Sectional    Elevation   of   Boiler   Room,   Spokane   Steam   Station. 


connected  by  a  4-in.  equalizing  pipe,  and  from  the  bottom 
of  both  there  is  an  8-in.  water  line  which  makes  a  circuit 
beneath  the  floor  level  and  passes  to  the  feed  pump  room 
located  at  the  western  end  and  beneath  the  boiler  room. 
From  this  8-in.  line  the  three  boiler-feed  pumps  take  their 
supply.  The  three  pumps  feed  a  6-in.  cast-iron  header 
built  on  the  loop  system  from  which  2.5-in.  brass  pipes 
branch  vertically  to  the  boiler  room.     The  connections  to 


permit  cleaning  and  repairs  without  disturbing  the  system. 
The  feed-water  heaters  are  rated  at  3000  hp  each. 

COAL-HANDLING  SYSTEM. 

The  coal-handling  facilities  at  the  station  consist  of  a 
spur  from  the  Great  Northern  Railroad  which,  crossing 
over  scales  at  an  elevation,  branches,  one  branch  descend- 
ing and  passing  directly  to  the  turbine  room  and  the  other 
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hninch  a.scciulnig  to  ihc  coal  cnihankniciit  and  trestle.     Tin-  one    for  dumping  the  hucket.s  into  the  storage  hopper  and 

cars  upon  the  trestle  may  be  unloaded  manually  or  by  an  the  other  for  dumping  the  buckets  info  the  weighing  hopper 

unloader  ot  special  design  smiilar  to  tiiat  employed  in  un-  The  latter  is  suspended  from  a  movable  truck  and  from  it 

loadmg  gram  cars.     If  the  coal  is  unloaded  in  hopper  cars,  the  fuel  is  dumped  to  the  floor  below, 
they    simply    duni])    their    fuel    into    the    yard    beneath    the 

trestle.  ASH-n.\.NflM.I.N'G  EyUH'.MENT. 

Coal  is  <leliverc<l  to  the  boiler  room  by  an  Exeter  Machine  ]"or  the  disposal  of  ashes  there  are  two  tunnels  almost  the 


Fig.    3 — Turbine    Room.    Spokane    Steam    Station. 


Company's  bucket  conveyor  driven  by  a  30-hp  induction 
motor  through  a  triple  gear  reduction.  The  coal  can  be 
crushed  if  necessary  by  a  coal  cracker  driven  by  a  30-hp 
induction  motor.  The  buckets  of  the  conveyor  are  loaded 
by  a  bucket  loader  so  arranged  on  a  track  that  the  buckets 
may  be  filled  from  the  coal  cracker  directly  or  from  a 
storage  hopper.  Two  movable  bucket-trippii.g  devices  arc 
located    on    the    upper   ingoing   side    of   the    inicket    circuit. 


tuU  length  of  the  boiler  room,  whose  axes  are  directly 
beneath  the  centers  of  the  ash  pits.  The  latter  consist  of 
concrete  hoppers  protruding  into  the  tunnels  and  provided 
at  their  lower  ends  with  double  clamshell  gates.  Running 
transversely  with  the  boiler  room  and  extending  outside  of 
the  building  line  is  a  third  tunnel  whose  southerlv  end 
comes  up  to  the  street  level  and  whose  northerly  end  serves 
temporarily   for  housing  the  boiler   from   which   the   plant 
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is  heated  diirinp  the  winter  months 
when  the  station  is  not  in  use.  A 
24-in.  K-'k't-*  track  embedded  in  the 
concrete  floor  of  all  three  tunnels 
serves  for  the  ash  cars,  and  at  the 
jimctions  of  the  lateral  tunnels  with 
the  trunk  tunnel  are  ball-hearing" 
turntables.  At  the  i)oint  to  the  south 
side  at  the  center  line  of  the  build- 
iufj^  and  coal  conveyor  is  an  elevator 
shaft. 

The  ashes  are  drawn  out  of  the  aslv 
pits  into  cars  which  arc  dumped  on 
the  low  land  outside  the  station  and' 
adjacent  to  the  river;  or  the  ashes- 
can  be  hoisted  60  ft.  to  a  storage  biii 
and  dumped  thence  into  standard  cars. 
The  oi)erating  mechanism  for  the  ele- 
vator was  made  up  of  materials  left 
from  the  construction  plant  and  is- 
driven  by  a  worm  shaft  connected  to- 
a  5-hp  induction  motor. 

STACKS,    FLOORS    AND    BREECHINGS. 

Running  lengthwise  of  the  boiler 
room  are  two  steel  breechings  pass- 
ing between  the  rear  end  of  the  set- 
tings and  the  outside  walls,  being^ 
connected  with  each  setting  by  an 
steel  thimble  provided  with  a  butter- 
fly damper.  At  the  central  point  of 
each  breeching  there  is  an  uptake- 
connecting  it  with  the  blower  intake 
chamber.  The  blowers  are  of  Buf- 
falo Forge  Company's  build  and  are- 
driven  by  simple  piston-valve  engines. 
The  fans  are  of  the  overhung  type. 

Rising  vertically  from  the  wall' 
sides  of  the  blower  casings  are  two 
steel  stacks  5.5  ft.  in  diameter  and' 
extending  84  ft.  2  in.  above  the 
grates.  Regulators  are  inserted  in 
the  supply  line  to  each  engine,  which 
are  in  turn  controlled  by  damper  reg- 
ulators in  such  manner  that  the  speed' 
of  the  blowers  varies  inversely  with 
the  variation  in  steam  pressure.  All' 
of  the  surfaces  of  the  blowers  and 
breechings  are  lagged  in  order  to  keep- 
down  the  temperature  of  the  boiler 
room  during  warm  weather. 

HIGH-PRESSURE    STEAM    SYSTEM. 

The  high-pressure  steam  piping  in- 
cludes two  systems  complete  with- 
traps  and  trap  lines,  namely,  a  super- 
heated Steam  system  and  a  saturated' 
steam  system,  each  of  which  is  inde- 
pendent of  the  other  during  normal 
operation  but  so  built  that  they  can  be- 
interconnected    if    necessary. 

The  two  main  generating  units  are 
supplied  with  steam  from  the  super- 
heater headers,  while  the  auxiliaries- 
receive  their  supply  from  the  satur- 
ated steam  lines.  The  pipe  joints  on^ 
the  superheated  lines  are  of  the  Van 
Stone  &  Crane  lap  type  and  all  valves 
and  fittings  are  of  steel.  Valves  8  in. 
and  over  are  of  the  rising-stem  type- 
with  nickel  steel  stems  and  trimmings, 
and  valves  10  m.  and  12  in.  in  size- 
are    provided    with    by-pass    valves.. 
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All  valves  8  in.  and  above  in  the  boiler  connections  and  the 
main  headers,  except  the  stop  and  automatic  check  valves, 
may  be  closed  from  the  boiler-room  floor. 

The  main  header  is  divided  by  valves  into  sections  cor- 
responding to  each  battery,  the  central  section  of  each  main 
header  comprising  an  expansion  loop  made  up  of  four 
lo-in.  quarter  bends.  An  8-in.  chain-operated  gate  valve 
is  placed  near  each  boiler  superheater  and  an  8-in.  stop  and 
automatic  check  valve  is  placed  in  the  boiler  connection 
with  the  main  header.  An  8-in.  quarter  bend  placed  be- 
tween these  valves  completes  the  boiler  connection  to  the 
superheated  steam  header.  There  are  two  4-in.  saturated 
steam  headers  which  combine  into  one  6-in.  header  in  the 
turbine  room  for  supplying  the  auxiliaries. 

EXHAUST  SYSTEM. 

All  of  the  various  auxiliaries,  including  the  blower  en- 
gines and  the  feed-water  pumps,  exhaust  into  a  common 
header  leading  to  both  heaters  and  also  with  the  atmos- 
pheric exhaust  from  the  turbines.  The  exhaust  from  one 
of  the  circulating  pumps  can  be  turned  into  the  third  stage 
of  the  turbine  to  which  it  is  connected. 

TURBO-GENERATORS. 

The  two  main  generating  units  are  of  the  General  Electric 
type,)  one  being  a  four-stage,  5000-kw  machine  running  at 
720  r.p.m.  and  directly  connected  to  a  lo-pole,  60-cycle, 
three-phase,  13,200-volt  generator  by  means  of  a  one-piece 
shaft  guided  by  an  upper,  middle  and  lower  bearing,  and 
with  the  entire  weight  of  the  unit  carried  on  a  step  bearing. 
The  turbine  is  provided  with  an  overspecd  tripping  device 
which  operates  when  the  speed  becomes  excessive,  in  which 
case  the  generator  will  run  as  a  synchronous  motor  until 
normal  conditions  can  be  re-established.  The  upper  end 
of  the  generator  is  provided  with  a  hood  and  connection 
to  a  forced  system  of  ventilation. 

The  second  unit  is  a  five-stage,  9000-kw  machine  of  the 
same  general  characteristics  as  the  other  machine,  but  con- 
nected to  the  generator  by  means  of  a  flexible  shaft.  The 
latter  is  made  in  two  pieces,  the  lower  piece  carrying  the 
steam  turbine  and  having  at  its  top  a  flexible-disk  diaphragm 
coupling  which  is  keyed  to  the  shaft.     The  field  structure 


Fig. 


-Boiler   Room,  Steam-Turbine  Station  in  Spol<ane. 


of  the  generator  is  placed  on  the  upper  part  of  the  shaft 
by  means  of  a  taper  fit  which  will  allow  the  field  structure 
to  slip  a  small  amount  in  case  of  shocks  produced  by 
severe  short-circuits. 

To  keep  down  the  generator  temperatures  at  heavy  loads 
a  system  of  ventilation  has  been  provided  and  two  motor- 
driven  blowers,  one  rated  at  30  hp  and  the  other  at  40  hp. 


installed.  The  blowers  discharge  into  an  underfloor  air 
duct  which  rises  up  through  the  turbine-room  floor  near  the 
intake  wells.  From  the  floor  level  for  a  distance  of  about 
10  ft.  is  a  rectangular  sheet-iron  duct  provided  with  two 
connections  extending  to  the  ventilating  hood  of  each  main 
generator. 

The  energy   for  excitation   is  supplied   from  two  exciter 


Fig.    6 — Steam-Tiirbine    Station,    Washington     Water    Power    Com- 
pany, on  Spokane  River. 

units,  one  an  85-kw  motor-driven  set  and  the  other  a  75-kw 
steam-turbine  set.  The  latter  is  operated  non-condensing 
and  is  equipped  with  a  125-volt  interpole  generator  running 
at  2400  r.p.m. 

CONDENSING  SYSTEM. 

The  condensing  system  includes,  besides  the  condensers 
for  the  turbo-generators,  the  necessary  auxiliary  apparatus. 
Both  units  are  fitted  with  Worthington  surface  condensers. 
Circulating  water  is  taken  from  the  Spokane  River  by  an 
engine-driven  centrifugal  pump,  an  intake  tunnel  leading 
from  the  river  to  a  well  beneath  the  pump.  The  rest  of 
the  equipment  comprises  a  steam-driven  vacuum  pump  and 
a  duplex  hot-well  pump  discharging  into  the  feed-water 
heaters.  In  order  to  shorten  the  time  for  priming  the 
circulating  pump  a  weight-closed  check  valve  is  attached  to 
the  submerged  end  of  the  circulating  discharge  pipe,  which 
valve  closes  automatically  with  the  cessation  or  reversal 
of  flow.  A  4-in.  flooding  line  from  the  house-service  sys- 
tem enters  the  circulation  head  of  the  condenser  and  may 
be  brought  into  service  in  emergencies.  The  hot-well  pump 
of  the  larger  condenser  is  driven  by  means  of  an  induction 
motor. 

I.URRICATING  SYSTEM. 

The  step  bearings  of  the  two  main  units  arc  floated  and 
lubricated  by  means  of  a  high-pressure  oiling  system,  com- 
prising three  high-pressure,  steam-driven  pumps  and  two 
50-gal.  accumulators.  The  low-pressure,  or  guide-bearing, 
oil  system  is  provided  with  lubricant  taken  from  the  oil 
filters  and  delivered  at  a  pressure  of  125  lb.  by  two  steam- 
driven  pumps.  From  this  system  the  guide  bearings  and 
also  both  governors  are  supplied,  the  latter  through  equal- 
izing tanks.  The  high-pressure  and  low-pressure  pumps 
are  equipped  with  relief  valves  so  that  the  pressure  cannot 
rise  above  the  predetermined  limit. 

The  majority  of  the  ordinary  bearings  on  the  auxiliaries 
are  lubricated  by  sight-drop  gravity  oil  cups,  but  all  steam 
cylinder  lubrication  is  by  means  of  sight-feed  force  pumps. 
.A.11  of  the  high-speed  main  bearings  are  equipped  with  a 
ring  oiling  system.  Two  750-gal.  tanks  and  one  500-gal. 
tank  store  the  oil,  which  may  be  forced  into  the  oil  filters 
by  air  pressure. 
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\\  lull  tin  load  a>MiiiK-s  a  coiislaiil  daily  value  ami  tlic 
shifts  arc  rcnular.  the  itew  necessary  for  the  operation  of 
the  station  C(ini|)rises  one  station  foreman,  one  operator 
per  shift,  one  engineer  per  shift,  one  conveyor  engineer 
per  shift,  two  oilers  ])er  shift,  one  fireman  per  hoilcr  \}cv 
sliiit.  one  extra  tireman  per  sliift,  two  laborers  per  siiift, 
one  mechanic's  lielper  per  shift,  tliree  water  teiulers,  one 
mechanic  and  a  janitor.  Where  the  loads  assume  a  fairly 
constant  nature  with  intermittent  peaks  of  short  duration, 
steaminjf  conditions  give  best  results  with  one  l^oiler  per 
loot)  kw  normal  load,  plus  one  boiler  with  a  second  boiler 
banked  but  not  cut  in.  Loads  in  excess  of  4000  kw  arc 
carried  more  easily  and  more  economically  on  the  larger 
unit,  which  also  operates  with  less  vibration  and  noise 
under   lull   smcciI. 

TELEPJIONK   .\.\l)  .\l.AKM-ltKI.I.  SVSTEM.S. 

Telephone  connections  with  the  main  office  building  ot 
the  company  arc  had  over  a  local  connection  to  the  com 
pany's  local  central  and  another  over  the  transmission  tele- 
phone line.  Both  sets  of  telephones  are  located  in  an  in- 
sulated booth  on  the  switchboard  floor.  The  local  tele- 
phone connection  has  a  repeating  coil  inserted,  so  that  the 
plant  office  telephone  or  the  engineer's  telephone  located  in 
the  turbine  gallery  booth  can  be  connected  with  the  com- 
pany's local  central  or  the  three  plant  telephones  can  be  used 
locally  without  disturbing  the  rest  of  the  system.  The 
transmission  telephone  system  is  connected  with  the  sys- 
tem operator's  office  and  at  the  steam-plant  end  is  provided 
with  duplicate  telephones  and  switch-over  devices,  together 
with  alarm  attachments  and  high-tension  fuses.  The  ring- 
ing of  either  telephone  operates  a  mercury-contact  tele- 
phone drop  which  causes  a  bell  to  ring  until  the  drop  is 
restored.  A  watchman's  time  detector  and  fire-alarm  sys- 
tem are  also  in  use. 

COMPRESSED-AIR   SYSTEM. 

A  direct-current  5-hp,  no-volt  series,  motor-driven, 
duplex,  single-acting,  portable  air  compressor  furnishes  air 
at  a  pressure  of  75  lb.  for  forcing  oil  from  the  storage 
tanks  to  the  oil  filters  and  for  maintaining  air  in  the  guide 
bearing  tanks.     Compressed  air  is  also  used   for  cleaning 


Fig.   7 — Interior   of    IVIain    Substation    at    Post    Street,    Spokane. 

the  electrical  apparatus  and  after  the  spring  high-water 
season  for  agitating  and  removing  the  deposit  from  the 
mouths  of  the  intake  and  discharge  tunnels. 

SPOKANE   HYDROELECTRIC  STATION. 

The  Spokane  hydroelectric  station  is  located  at  Monroe 
Street  and  the  river,  where  a  head  of  70  ft.  is  available 


on  the  lower  falls.  The  output  of  the  station  is  used  chieHy 
in  Si)okanc,  and  the  station  itself  will  eventually  be  dis- 
placed by  a  more  modern  plant  on  the  upper  falls,  which 
will  use  the  drop  of  both  the  up|)er  and  lower  falls  and 
emi)Ioy  probably  a  long  tailrace  tunnel  after  the  fasiiion 
of  the  stations  of  the  .\iagara  l';ills  I'ower  Company  and 
the      Toronto     I'ower     Comii.iny     at     .\iag;ir;i     l-'alls.       The 


Fig.  8 — Control   Gallery  at   Post  Substation. 

present  equipment  of  the  station  comprises  4500  kw  in 
waterwheel-driven  alternating-current  apparatus,  1950  kw 
in  600-volt  direct-current  apparatus,  and  2300  kw  in  300- 
volt  direct-current  apparatus.  In  addition  there  are  three 
convertible  motor-generator  sets  aggregating  in  rating  2500 
kw,  which  may  be  employed  on  either  the  300-volt  or  the 
600-volt  systems. 

POST   STREET   SUBSTATION. 

The  chief  substation  of  the  company  is  located  on  Post 
Street  close  to  the  business  center  of  Spokane,  one  block 
from  the  general  office  building  of  the  company  and  near 
the  middle  of  the  series  of  rapids  which  extend  for  half 
a  mile  along  the  Spokane  River  at  that  point.  The  Post 
Street  substation  was  built  as  a  low-tension  distributing 
and  converting  station  for  the  city  service  in  Spokane.  It 
is  most  liberally  designed  and  will  suffice  for  the  demands 
of  the  system  when  the  load  has  increased  to  several  times 
its  present  value. 

The  first  unit  was  placed  in  operation  in  October,  1909, 
and  the  sixth,  or  last,  unit  installed  was  placed  in  operation 
last  March.  Alternating-current  energy  enters  at  a  tension 
of  13.200  volts  over  underground  feeders  from  the  Bishop's 
Court  substation  and  from  the  hydroelectric  station  in 
Spokane  just  below  the  substation  on  Post  Street.  The 
energy  is  then  transferred  or  converted  into  energy  at  the 
following  voltages :  Alternating  current  at  4000  volts  for 
motor  service,  alternating  current  at  2300  volts  for  lighting 
service,  direct  current  at  600  volts  for  railway  service,  and 
direct  current  at  250-125  volts  for  general  industrial  and 
lighting  service  in  the  heart  of  the  city's  business  district. 
It  should  be  mentioned  that  the  Bishop's  Court  substation 
merely  serves  as  a  connecting  link  between  the  overhead 
13.200-volt  circuits  and  the  underground  13,200-volt  cir- 
cuits running  from  Post  Street  to  the  Twenty-ninth  Avenue 
switching  station. 

The  present  station  equipment  includes  three  1500-kw  and 
one  looo-kw  motor-generator  set  for  railway  service,  three 
1500-kw  motor-generator  sets  which  deliver  energy  for  the 
low-potential  three-wire  service,  two  exciter  sets  and  a 
motor-generator  booster  set  for  charging  the  standby  bat- 
tery, two  banks  of  single-phase  and  one  three-phase  trans- 
former, the  aggregate  rating  of  which  is   13.500  kva,   for 
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reducing  the  potential  of  the  incoming  circuits  to  4000  volts, 
four-wire,  three-phase.  The  transformers  are  water-cooled 
and  are  equipped  with  low-water  and  thermostatic  alarms. 
The  water  may  be  taken  from  the  city  water  mains  or  by 
gravity  from  the  river. 

Four  of  the  units  mentioned  above  are  driven  by   self- 
starting    synchronous    motors    and     the    rest    by    induction 


Fig.    9 — Edison    Disconnection     Panel    at     Post    Substation. 

motors.  Both  the  railway  and  the  Edison  generators  are 
shunt-wound  interpole  machines.  The  former  are  operated 
in  parallel  with  the  railway  machines  in  the  hydroelectric 
station  in  Spokane,  and  regulation  is  mainly  effected  by 
the  control  of  the  latter.  All  incoming  lines,  circuits  to 
and  from  the  transformers,  circuits  to  motors  and  all  out- 
going lines  are  controlled  by  remote-control,  electrically 
operated  oil  switches.  These  are  in  the  immediate  control 
of  the  switchboard  operator  and  meet  every  demand  for 
simple  and  economical  operation. 

The  bust  structures  are  made  up  of  brick  walls  sup- 
porting concrete  slab  floors.  An  electrically  operated  35- 
ton  crane  with  a  span  of  64  ft.  travels  the  full  length  of  the 
building.  A  standard-gage  track  connecting  with  the 
street-railway  system  enters  the  station  at  the  end  opposite 
from  the  benchboard.  The  dimensions  of  the  main  floor 
of  this  building  are  200  ft.  by  100  ft.  The  station  is  finished 
with  a  red  tile  floor  and  with  green-glazed  tile  wainscot 

Arranged  around  three  sides  of  the  building  are  the  fol- 
lowing switch  structures:  At  tlie  end  under  the  benchboard 
gallery,  a  13.200-volt  oil-switch  structure;  on  the  left  facing 
the  room  from  the  benchboard  gallery,  the  railway,  Edison 
and  standby  battery  switchboards;  at  the  right,  the  main 
40oc-volt  switch  structure  and  the  current  transformers 
with  their  panels  for  the  arc-lighting  system.  On  both 
sides  of  the  building  and  on  a  level  with  the  benchboard 
are  the  power  and  lighting  switching  structures.  It  should 
be  pointed  out  that  all  of  the  li:?hting  circuits  and  those 
intended  for  motor  service  are  kept  separated  and  inde- 
pendent throughout  the  entire  system. 

All  control  wiring  is  drawn  in  conduit  and  all  conduit  i? 
exposed  beneath  the  floor  to  facilitate  change  and  removal. 
This  feature  is  emphasized,  as  no  station  has  yet  been  com- 
pleted where  demands  have  not  been  made  for  changes 
within  a  few  years  of  the  completion  of  the  building.  New 
inventions  and  changing  operating  conditions  often  play 
havoc  with  the  original  design.  In  the  Post  Street  substa- 
tion there  is  a  minimum  chance  that  any  unforeseen  change 
which  has  or  may  be  made  subsequent  to  the  original  design 
will  disfigure  the  pleasing  arrangement  of  the  equipm-ent. 

All  indicating  meters  are  mounted  either  on  the  bench- 
board or  on  vertical  panels  at  the  back  and  to  the  right  or 
left  of  the  operator  as  he  faces  the  benchboard.     The  cir- 


cuits to  and  from  the  building  pass  through  :he  down- 
town underground  system,  no  aerial  wires  leaving  the 
structure.  The  railway  circuits  are  controlled  by  remote- 
control,  electrically  operated  circuit-breakers  and  circuit- 
breaker  type  switches,  the  operating  circuits  being  inter- 
locked between  the  switch  and  breaker. 

The  standby  battery  consists  of  150  cells  of  "l-Lxide"  bat- 
tery, each  cell  containing  seventy-seven  plates.  Sufficient 
end  cells  are  provided  to  permit  close  regulation  of  the 
voltage,  and  these  are  controlled  by  four  14-point  horizontal 
regulating  sv»itches.  The  rating  of  the  battery  for  maxi- 
mum emergency  discharge  is  19,000  amp  for  ten  minutes. 
The  one-hour  amp  capacity  is  6346,  the  normal  changing 
rate  990  amp,  and  the  maximum  charging  rate   1318  amp. 

The  battery  room  is  located  in  the  basement  of  the  build- 
ing adjacent  to  the  substation,  and  over  it  is  a  garage 
which  stores  the  nine  gasoline  machines,  five  electric  auto- 
mobiles and  five  motor  cycles  of  the  company.  Included  in 
the  electrics  are  one  2-ton,  one  i-ton,  one  looo-lb.  and  one 
700-lb.  truck.  The  first  two  are  used  by  the  line  depart- 
ment and  the  other  two  by  the  meter  department.  They 
are  giving  satisfaction  and  are  a  feature  in  effecting  con- 
siderable economy  in  the  operating  department. 

The  station  is  lighted  by  ten  6.6-amp,  loo-hour  inclosed 
flaming-arc  lamps  supported  from  the  roof  purlins.  All 
apparatus  is  of  General  Electric  manufacture  except  the 
battery,  which  was  furnished  by  the  Electric  Storage  Bat- 
tery Company. 

TWENTY-NINTH   AVENUE  SUBSTATION. 

This  substation,  2  miles  from  the  center  of  the  city,  is 
primarily  a  high-tension  distributing  point.  Into  and  from 
tiiis  station  enter  or  leave  the  following  60,000-volt  lines: 
Two  circuits  (on  one  steel  tower)  to  Little  Falls,  28.4  miles; 
two  circuits  (separate  pole  lines)  to  Post  Falls,  28  miles; 
two  circuits  (separate  pole  lines)  to  Spokane  power  house, 
2  miles. 

To  secure  a  degree  of  selection  of  circuits,  the  station  is 
equipped  with  two  60,000-volt  buses,  to  and  from  which 
energy  may  be  fed  through  either  of  two  disconnecting 
switches  and  an  oil  switch. 

In  addition  to  being  a  switching  station,  there  are  here 
installed  five  three-phase  water-cooled  transformers  which 


Fig.   10 — Switching  Station  at  Twenty-ninth  Avt 


H>okane. 


reduce    the   voltage    from   60,000   to    13,200.     1  'lese  trr 
formers    have    a    capacity    totalizing    13.?'         v^a.      P 
from   these   transformers   is   taken   to   L  -^  ;      3  Cour 
station,  located  midway  between  Twenty-nn'  rt  Aven 
station  and  Post  Street  substation.     Froir  Bishop' - 
the  circuits  are  taken  underground  to       'St  Street  substa- 
tion.    Each  transformer  mav  be  c     "      -d  to  an    tv  •.i:inal 
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I)us.  ami  all  tlu-sc  individual  buses  may  bo  interconnected, 
nr  all  transforiniTs  may  be  connected  to  a  conunon  bus. 
I  he  tbroe  i^^.;;oo-volt  feeders  arc  subject  to  a  like  selective 
aiTan},HMnent.  All  60,000-volt  and  13,200-volt  circuits  arc 
protected  by  aluminum-ccll-type  ligbtninp;  arresters.  A 
vertical  instrument  board  jirovides  for  reading  tbc  voltage 
and  current  on  all  lines  and  for  pull  switches  for  controlling 


Fig.  11 — Exterior  of  Post  Street  Substation. 

ihe  circuits  to  tlie  electrically  operated,  reniote-control  oil 
switches.  These  control  circuits  receive  energy  from  a 
storage  battery  which  is  charged  by  a  mercury-arc  rectifier. 
The  transformers  are  equipped  with  low-water  and  thermo- 
stat alarms.  After  leaving  the  transformers  the  cooling 
water  is  sprinkled  into  a  cooling  pond  from  which  it  is 
pumped  to  a  water  tower.  The  original  water  supply  is 
obtained  from  a  well. 

The  wires  of  all  circuits  in  the  power  houses  and  sub- 
stations ape  phased  out  and  painted  significant  colors.  This 
applies  to  control  circuits  as  well  as  to  power  circuits. 

TRANSMISSION    LINES. 

The  Post  Falls  station  is  connected  to  the  Spokane  plants 
by  two  entirely  separate  60,000-volt  transmission  circuits, 
one  a  direct  tie  line  and  the  other  having  branches,  one  to 
the  Cceur  d'Alene  mining  district  in  Idaho  and  the  other  to 
the  Palouse  Country  in  southeastern  Washington.  The 
Little  Falls  station  feeds  energy  into  Spokane  over  a  dupli- 
cate steel  tower  line,  a  single  circuit  being  arranged  on 
either  side  of  the  tower. 

The  early  lines  of  the  company  were  strung  on  wooden 
poles,  spaced  125  ft.  apart  and  fitted  with  pin  insulators. 
The  wires  are  spaced  on  a  42-in.  triangle.  The  Coeur 
d'Alene  line  No.  i,  the  Post  Falls  tie  line  and  Medical  Lake 
line  are  thus  constructed.  The  second  line  to  Coeur  d'Alene 
is  composed  of  aluminum,  spaced  on  an  84-in.  triangle  with 
poles  200  ft.  apart.  What  is  known  as  the  Big  Bend  line, 
86  miles  long,  is  composed  of  aluminum  strung  on  poles 
spaced  300  ft.  apart  and  arranged  on  an  84-in.  triangle. 
A  ?pur  branch  to  Odessa,  20  miles  long,  is  made  up  of  No. 
7  copper-clad  wire  strung  on  wooden  poles  spaced  350  ft. 
a  par-  and  arranged  on  an  84-in.  triangle.  The  load  on  this 
co'.De  clad  circuit  is  not  heavy,  but  strength  was  required. 
The  Falouse  line,  63  miles  long,  is  of  aluminum  arranged 
on  an  84-in.  triangle  on  poles  spaced  200  ft. 

The  l.'Ui-t  line  other  than  the  steel-tower  line  from  Little 
Falls  wliic',  is  equipped  with  suspension  insulators  is  the 
Pend  Oreilie  line.  This  is  erected  on  50-ft.  poles  spaced 
250  ft.  apart:,  and  the  circuit  is  of  No.  4  copper.  The 
spacing  of  ti;  ■  .vires  is  on  a  7-ft.  triangle,  the  top  pin  not 
being  placed  oii  he  top  of  the  pole,  but  on  a  small  arm  near 
the  top.     Along    '  <-  top  of  the  pole  is  a  ^-in.  steel  ground 


wire.  (  )ii  ;ill  ol  tin-  lims  c.<,eei)l  ibat  already  noted 
standard  porcelani  pin  insulators  arc  used,  llie  height  of 
the  poles  varies  according  to  the  spans  from  35  ft.  for  the 
shortest  span  to  50  ft.  for  the  longest  spans.  The  13,200- 
volt  lines  are  spaced  in  a  26-in.  triangle  on  poles  fitted  with 
<)-ft.  cross-arms. 

SYSTEM    Oi'EKATION. 

riie  system  oj)erator's  office  is  located  in  tlir  main  oflice 
building  of  the  company  in  a  room  adjacent  to  the  superin- 
tendent's and  assistant  superintendent's  ofliccs.  This  loca- 
tion was  selected  so  that  in  case  of  trouble  the  system 
operator  might  easily  obtain  instructions  from  his  superior 
officers  and  thus  centralize  the  seat  of  autliority  for  the 
system. 

The  office  is  handled  by  four  men,  three  regular  operators 
and  one  relief  man,  who  also,  as  part  of  his  duties  during 
the  days  he  is  not  on  relief  shift,  maintains  the  maps  and 
records  up  to  date.  Each  man  is  on  duty  nine  consecutive 
hours  per  days,  the  morning  operator's  shift  overlapping 
llie  afternoon  shift  by  three  hours.  Located  in  the  same 
room  at  a  desk  separate  from  the  system  operator's  is  a 
telephone  attendant,  who  receives  the  periodical  calls,  regu- 
lar reports  and  daily  routine  business  done  with  the  patrol- 
men and  substation  men  along  the  high-tension  transmis- 
sion lines. 

From  this  room  direct  communication  can  be  had  with  all 
stations  and  substations  by  private  telephone  lines  owned 
and  operated  by  the  company.  Connections  can  also  be 
made  between  the  company's  lines  and  the  Bell  Telephone 
Company's  system,  which  is  quite  often  used  in  cases  of 
emergency.  One  interesting  feature  is  the  telegraph  serv- 
ice to  Little  Falls  power  station  over  the  telephone  line,  the 
one  line  being  used  simultaneously  for  telegraphing  and 
telephoning. 

Directly  in   front  of  the  system  operator's  desk  are  six 


Fig.    12 — Wooden    Switching    Tower    on    Coeur    d'Alene    60,000-Volt 
Transmission    Line. 

Bristol  recording  voltmeters,  which  give  the  alternating- 
current  voltage  of  the  power  delivered  by  each  generating 
station,  the  voltage  of  the  street-railway  busbars  at  the 
power  house  and  the  pressure  of  the  three-wire  Edison 
system  at  the  center  of  distribution.  These  meters  give  a 
continuous  record  of  the  voltage  maintained  on  all  the 
separate   systems   and   give   an    instant   notification   to   the 
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operator  on  shift  vvlun  trouble  occurs  to  destroy  the  con- 
stant potential. 

Occupying  the  wall  in  front  of  the  system  operator  is 
a  large  operating  diagram  showing  all  the  high-tension 
transmission  lines,  tie  lines,  station  busbars,  substations  and 
switching  stations,  placed  there  for  the  use  of  the  operator 
in  keeping  record  of  switching  conditions  and  operations. 
On  this  diagram  the  voltage  of  each  system  is  represented 
by  a  certain  color,  as,  for  instance,  60,000-volt  lines  by 
green,  13,200-volt  lines  by  red,  2300-volt  lines  by  black, 
etc.  Oil  switches  are  indicated  by  holes  in  the  board  for 
push-pin  tacks.  When  a  switch  is  closed  a  pin  is  inserted 
in  the  hole.  Oil  switches  are  distinguished  from  the  dis- 
connecting and  selector  switches  by  different  colored  pins. 
The  absence  of  a  pin  indicates  that  the  switch  is  open,  but 
in  instances  where  men  are  to  work  on  the  line  or  piece 
of  apjjaratus  shorts  and  grounds  are  put  on.  and  it  is  then 
represented  on  the  diagram  by  red  tags  held  to  the  line  or 
apparatus  by  a  push  pin.  If  the  line  is  only  out  of  service 
for  testing,  then  a  green  tag  is  substituted  for  the  red. 
To  protect  men  working  on  lines  and  apparatus  further, 
the  foreman  in  charge  of  the  work  to  be  done  is  required 
to  have  his  name  posted  upon  a  blackboard  in  the  system 
operator's  office  and  each  power  station  to  which  that  line 
or  apparatus  may  be  connected,  and  under  no  circumstances 
would  such  a  line  or  piece  of  apparatus  be  made  alive 
again  until  cleared  by  the  man  whose  name  appears  on  the 
board  against  that  line. 

To  the  rear  of  the  system  operator  is  a  complete  set  of 
maps  of  the  various  feeders  and  circuits,  as,  for  instance, 
power  feeders,  light  feeders,  railway  feeders,  Edison  un- 
derground feeders,  arc  circuits,  etc.,  all  kept  in  a  convenient 
roller  cabinet  hung  on  the  wall  for  ready  reference.  In 
addition  to  this  an  elaborate  file  of  blueprints  is  kept  at 
hand,  giving  all  the  detailed  wiring  diagrams  of  the  sta- 


Fig.    13 — Transmission     Line    No.    1    to    Coeur    d'Alene    Mines, 
Crossing    St.    Joe    River,    Near    Chatcolet,    Idaho. 

tions,  substations  and  switching  stations  and  maps  of  the 
transmission  lines.  A  fire-alarm  recorder  connected  to  the 
city's  fire-alarm  system  gives  the  location  of  all  fires  in 
the  city  at  first  hand  to  the  system  operator. 

In  general,  the  system  operator  forms  the  head  of  the 
operating  force  and  gives  orders  for  the  opening  and  clos- 
ing of  all   switches,   shifts   the   load   according   to   the   re- 


quirements and  capacity  at  the  various  stations,  controls 
the  cutting  in  or  out  of  all  apparatus  connected  to  the 
system,  manipulates  the  Tainter  gates,  varying  water  levels 
— in  fact,  all  work  with  any  connection  whatsoever  with 
the  operation  of  the  system  is  carried  on  through  the  in- 
structions of  the  system  operator. 

l^nrlcr  normal   operating  conditions   the   network   of  cir- 


Flg.    14 — System    Operator's    Room    in    Head    Office. 

cuits  is  divided  into  three  separate  electrical  systems  as 
follows:  The  Edison  three-wire  system,  in  order  to  be 
free  from  transmission  line  trouble,  is  carried  by  power 
generated  at  the  Spokane  power  station  either  directly  by 
direct-current  waterwheel  generators  or  through  alternat- 
ing-current generation  and  motor-generator  transformation 
to  direct  current. 

The  second  system  is  composed  for  the  most  part  of 
transmission  load — the  Coeur  d'Alene  mining  district,  Pend 
Oreille,  Palouse,  Big  Bend  and  Long  Lake  transmission 
lines,  two-thirds  of  the  city  alternating-current  lighting  and 
motor-generator  loads — all  of  which  is  supplied  by  Post 
Falls  station  and  two  units  of  the  Little  Falls  power  sta- 
tion connected  together  by  a  60,000-volt  tie  line. 

The  third  system  consists  of  the  remaining  load  in  Spo- 
kane, one-third  of  the  city  alternating-current  lighting  and 
one-half  of  the  city  railway  motor-generator  load. 

The  two  latter  systems  occupy  practically  duplicate  trans- 
mission lines  and  station  buses.  Each  system  may  be  tied 
into  the  other  or  all  three  together  as  the  case  may  require. 

The  operator  receives  from  each  station  one-half  hourly 
readings  of  the  loads  and  water  conditions,  which  he  posts 
upon  the  system  load  sheet  before  him.  From  these  records 
and  the  Bristol  meters  on  his  desk,  he  is  able  to  keep  close 
watch  of  conditions  and  make  changes  in  load  generation, 
voltage,  frequency,  gate  openings,  etc.,  in  order  to  obtain 
the  most  satisfactory  and  efficient  operation. 

The  real  value  of  a  system  operator  looms  up  under  ab- 
normal or  trouble  conditions.  When  trouble  affects  the 
system  it  is  instantly  apparent  on  the  Bristol  voltmeters, 
and  if  on  the  high-tension  lines  the  telephone  bells  sound 
the  alarm.  The  system  operator  immediately  gets  into 
communication  with  the  station  affected  and  in  case  of 
transmission  line  trouble  learns  what  switches  have  opened 
and  then  if  possible  gives  orders  to  cut  over  to  duplicate 
lines.  The  faulty  line  receives  one  or  two  trials,  either  at 
full  voltage  or  by  bringing  the  voltage  up  slowly  on  sep- 
arate generators.  If  the  short  or  trouble  still  shows  up  on 
the  line  ammeters,  the  line  is  cut  up  into  sections,  accord- 
ing to  the  judgment  of  the  system  operator,  and  tried  until 
the  faulty  section  is  located.  Patrolmen  and  repair  men, 
who  arc  on  constant  call,  then  receive  directions  for 
making  the  repairs.     In  the  case  of  trouble  on  the  city  dis- 
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tribiitioii  system,  as.  fur  iiustancc,  ulu-rc  a  ti-inli-r  will  ii<»t 
Slay  ill  Dwiny  lo  a  short  on  tlic  line,  it  is  iiniiicdiatcly  rc- 
portcil  and  tnriied  over  to  the  line  department,  which  looks 
after  tlie  repairing  of  the  line,  in  case  of  trouble  with 
the  inulergroniid  system,  the  system  operator  supervises  the 
locating  and  disoonnectiiii;  of  the  faulty  feeder  and  then 
notifies  the  underground  department,  wliose  business  it  is 
tt)  repair  the  trouble.  In  case  of  trouble  of  a  serious 
nature,  the  heads  of  the  (lepartnients  affected  are  notified 
and  take  active  charge  of  the  situation. 

The  reverse  side  of  the  .system  load  sheet  is  used  to 
record  all  note  of  trouble,  switching  or  anything  which 
has  to  do  with  the  operation  of  the  different  lines  or  plants. 
Mach  day  a  curve  called  the  "system  curve  sheet"  is  drawn 
up  from  the  one-half  hourly  readings  taken  from  the  "sys- 
tem load  sheet."  On  the  curve  sheet  is  shown  the  load 
carried  by  each  generating  station,  the  Kdison  system  load. 


K.W. 


K.W. 
9  101112 

30000 


280o0 


121234    5678    9  10  11 12  1    234    56789  10 11  12 
A.M.  Noon  P.M. 

Electrical  Wurld 

Fig.   15 — Load   Curves  of  the   Washington    Water   Power   Company. 

the  railway  load,  the  motor-generator  load,  the  total  al- 
ternating-current generated  and  the  total  load,  drawn  in 
different  colored  inks,  in  order  to  differentiate  the  curves. 
At  the  top  of  the  sheet  a  rubber-stamped  form  is  filled  out 
giving  the  kilowatt-hours,  the  maximum  kw,  the  average 
kw  and  the  load-factor  for  each  plant  and  for  the  total 
load.  Immediately  below  this  form  information  regarding 
previous  peaks  is  given,  for  instance  on  the  total  load,  on 
the  Edison  system,  on  the  railway  system,  etc. 

Elsewhere  in  the  system  operator's  office  are  kept  records 
of  Coeur  d'Alene  Lake  elevations,  flow  of  the  river  in  sec- 
ond-feet, kilowatt-hours  and  maximums  on  the  Edison  sys- 
tem, kilowatt-hours  and  maximums  on  the  railway  system, 
kilowatt-hours  and  maximums  on  the  arc  system,  kilowatt- 
hours  and  maximums  on  the  total  system,  and  various  other 
records  pertaining  to  the  system  operator's  office. 

A  card  index  is  kept  of  all  cases  of  trouble,  dates  of 
new  installations  of  apparatus,  changes  made,  relay  settings 


and    .dl    vital   points   of    inl'ormatioii,    which    by    this   means 
ma\   be  rapidly  located. 

Since  the  installation  of  the  ^y.stelll  operators  office  in 
igoS,  alterations  and  changes  have  been  made  as  the 
exigencies  demanded,  until  at  the  present  time  the  ollice 
has  become  very  well  organized  and  the  men  well  trained, 
which  fact  has  accounted  to  a  large  extent  for  the  quick- 
ness with  which  service  is  re-established  after  an  interrup- 
tion and  for  the  uniformly  good  service  rendered  by  the 
company. 

(■.KNEK.\I.    I.NKOK.MATION    US    SVSTE.M. 

As  a  matter  of  general  interest  the  curves  showing  the 
various  loads  on  a  single  day  and  mentioned  under  "system 
operation"  are  reproduced.  The  daily  load- factor  of  the 
system  averages  75  per  cent  and  has  gone  as  high  as  80 
per  cent.  The  annual  load-factor  for  the  year  ended  Dec. 
31,  1911,  was  53.7  per  cent.  Of  special  interest  is  the 
kilowatt  hour  output  for  the  year  ended  March  31,  19 12, 
showing  for  the  system  139,075,021  kw-hr. 

The  stations  of  the  company  are  operated  very  econom- 
ically as  regards  labor  and  attendance.  The  Post  Falls 
station  is  operated  by  eight  men,  including  the  foren'an ; 
the  I-ittle  brails  station  is  also  operated  by  eight  men,  and 
the  staff  at  Long  Lake  will  not  be  any  larger.  This  does 
not  mean  eight  men  on  a  shift,  but  eight  men  for  the  entire 
twenty-four  hours'  operation. 

The  Washington  Water  Power  Company's  staff  is  as 
follows:  President,  Mr.  D.  L.  Huntington;  first  vice- 
president,  Mr.  Henry  M.  Richards;  second  vice-president, 
Mr.  H.  L.  Bleecker ;  general  manager,  Mr.  C.  S.  MacCalla ; 
superintendent  of  light  and  power,  Mr.  J.  B.  Fisken ;  super- 
intendent of  railways,  Mr.  R.  A.  Willson;  chief  drafts- 
man, Mr.  C.  F.  Uhden ;  electrical  engineer,  Mr.  V.  H. 
Greisser;  mechanical  engineer,  Mr.  W.  H.  Fawcett ;  super- 
intendents of  construction,  Messrs.  A.  J.  Turner  and  F.  F. 
Griffin,  and  commercial  agent,  Mr.  M.  C.  Osborn. 


REPAIRING  25,000- VOLT  TRANSMISSION  LINES  IN 
SERVICE. 


All  repairs  on  the  25,000-volt,  30-cycle,  three-phase  trans- 
mission line  connecting  the  Cripple  Creek  gold-mining  dis- 
trict with  Canon  City,  Col.,  where  the  Arkansas  V^alley 
public-service  company's  turbine  plant  is  located,  are  han- 
dled and  completed  with  perfect  impunity  while  the  line  is 
in  service.  Owing  to  Colorado's  very  dry  atmosphere  and 
high  altitude,  a  lineman  standing  on  one  of  the  wooden 
line  poles  can  touch  and  hold  the  charged  conductors  with- 
out danger  and  with  practically  no  sensation.  Such  vi^ork 
is  attempted,  of  course,  only  when  the  poles  themselves  are 
thoroughly  dry.  Even  a  few  minutes'  drizzle  of  rain  will 
render  the  wood  sufficiently  conducting  to  give  a  man  a 
bad  shock,  but  most  of  the  time  in  the  Canon  City  country 
the  poles  can  be  relied  upon  for  effective  insulation  for 
doing  this  work. 

Xo  gloves  or  insulated-handle  pliers  are  permitted  to 
be  used  when  repairing  this  25,000-volt  line.  Standing 
with  his  climbers  on  the  pole,  the  lineman,  after  first 
assuring  himself  that  his  own  body  is  clear  of  grounds, 
makes  the  initial  contact  with  the  wire  through  his  bare 
pliers,  receiving  the  spark  and  charging  current  on  the 
metal.  The  other  hand  is  next  laid  on  the  wire  and  held 
there  during  all  the  work;  thus  keeping  the  body  charged 
to  line  voltage.  When  the  job  is  finished  contact  is  again 
made  with  the  pliers,  the  free  hand  is  removed,  and  lastly 
the  pliers  are  taken  off.  drawing  the  spark  on  metal  as 
before.  Of  course  a  tie  wire  or  any  metallic  object  can  be 
used  quite  as  well  as  the  pliers,  the  purpose  of  the  metal 
being  simply  to  avoid  sparks  entering  the  flesh  and  causing 
burns  or  blisters. 
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COMMUTATION. 


A  Discussion  of  Various  Theories  Relating  to  Commu- 
tation and  Their  Practical  Application. 


By  F.  W.  Carter. 

IN  a  former  article'  the  author  discussed  tlie  question  of 
commutation  with  particular  reference  to  the  phe- 
nomena occurring  near  the  end  of  the  commutation 
period  and  to  the  form  of  commutating  field  required  to 
reverse  the  current  with  uniform  density  over  the  contact 
surface  of  the  brush,  deducing  in  general  form  the  in- 
equality whose  satisfaction  indicates  finite  current  density 
throughout  and  proving  the  effective  value  of  the  inductance 
to  be  the  ratio  of  a  certain  determinant  to  its  chief  minor." 
In  the  present  article  he  purposes  to  discuss  the  matter 
more  from  a  physical  standpoint — to  interpret  experience 
in  comnuuation  by  tlie  liglU  of  the  results  obtained,  with 
a  particular  view  of  showing  their  relation  to  the  observed 
phenomena. 

It  is  perhaps  advisable  to  remark  at  the  outset  that  such 
mathematical  language  as  was  freely  used  in  the  former 
article  often  requires  to  be  mentally  interpreted,  as  ex- 
pressing in  strictness  more  than  is  physically  possible  or 
actually  intended.  When  it  is  stated,  for  instance,  that  the 
current  density  under  certain  conditions  tends  to  become 
infinite  no  more  is  implied  tlian  that   as  the   final   state  is 


Setiment 


Segment 


Segment 


Segment 


Fig.   1 — Approaching    End   of 
Commutation. 


Fig.   2 — Commutation    Very 
Nearly    Complete. 


approached  the  current  density  continually  increases,  and 
at  an  increasing  rate.  It  will  invariably  be  found,  however, 
that  before  the  final  state  is  reached  the  underlying  assump- 
tions cease  to  apply,  and  the  current  density  may  actually 
be  everywhere  quite  moderate,  although  increasing  as  indi- 
cated by  theory,  so  long  as  the  primary  assumptions  remain 
substantially  true.  Thus,  taking  Fig.  i  as  representing  on  a 
large  scale  a  portion  of  a  brush  and  commutator  near  the 
end  of  the  commutation  period,  the  resistance  of  contact 
on  the  toe  segment  may  reasonably  be  taken  as  varying  as 
X — the  amount  by  which  the  toe  overlaps  the  segment.  At 
a  little  later  time,  however,  when  the  connnutator  has 
reached  the  position  shown  in  Fig.  2,  the  contact  resistance 
cannot  be  assumed  to  vary  in  this  manner,  and  equations 
that  are  sensibly  correct  under  the  conditions  of  Fig.  i  no 
longer  apply.  Some  such  development  should  be  looked  for 
whenever  mathematics  indicates  a  physically  impossible 
result. 

The  inequnlitv, 

AT 


L 


-  >  / 
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the  correct  calculation  of  which  was  discussed  in  the  for- 
mer article,  is  here  presented  in  its  usual  form,"  which 
form,  however,  is  not  really  suitable  for  showing  the  nature 
of  the  elements  on  which  it  depends.     The  fornuda  is  de- 

^Elcctrical   World,   March   31,    1910. 

'This  result  was  obtained  inderendently  by  M.  I.atoiir  and  published  a 
few  days  after  the  author's  article  appeared.  See  Bulletin  de  la  Socictc 
Internationale   des    Electriciens,    April,    1910,   page    265. 

^Note  that  L  is  here  used  for  the  effective  inductance  of  the  coil  about 
to  finish  commutation,  the  quantity  designated  by  A  in.  the  former 
article,   whose  value   was   found  as  the   ratio   of  two  determinants. 


duced  from  conditions  obtaining  just  at  the  end  of  the 
commutation  period  and  should  not  therefore  contain 
factors,  such  as  the  total  contact  resistance  and  the  total 
time  of  commutation,  which  pertain  to  the  whole  rcver.sal. 

However,  it  is  easy  to  express  the  inequality  in  terms  of 
more  appropriate  elements.  Taking  Ro  as  the  contact  re- 
sistance per  unit  area,  v  as  the  peripheral  velocity  of  the 
commutator,  /  as  the  axial  length  of  the  contact  area  of  a 
row  of  brushes,  then,  since  vT  is  the  breadth  of  a  brush, 
RT  —  Ro  -^  vl,  and  the  inequalitv  can  be  written  : 

rlKRo  (2) 

The  condition  of  natural  connnutation  is  here  expressed  in 
terms  of  its  true  elements  and  is  shown  to  depend  on  the 
velocity  of  the  commutator,  the  final  axial  length  of  the 
contact  area,  the  effective  inductance  of  the  armature  coil 
and  the  specific  contact  resistance  of  the  brush. 

There  is  still  another  form  in  which  the  condition  can  be 
written,  a  form  which  elucidates  the  rule  employed  largely 
by  designers  of  commutating  machinery.  If,  as  is  custom- 
ary, J  -^  2T  be  called  the  frequency  of  commutation  and 
2'kLI  ^^  2'r  the  reactance  voltage — /  being  a  half  of  the 
current  collected — the  inequality  (i)  reduces  to: 
reactance  voltage  <  i:RI 


<- — X  contact  drop  of  potential      (3) 


The  reactance  voltage  is  frequently  calculated  in  more  or 
less  arbitrary  units,  for  comparative  purposes ;  the  above 
inequality  will,  however,  still  hold  good  if  an  appropriate 
constant  be  substituted  for  %  -^-  2.  The  rule  that  for  good 
commutation  the  reactance  voltage  should  not  exceed  a  cer- 
tain amount  determined  by  experience  is,  therefore,  merely 
a  form  of  what  the  author  describes  as  the  condition  of 
natural  commutation. 

It  should  be  noted  that  the  contact  resistance  arising  in 
this  connection  is  not  the  resistance  as  usually  measured. 
The  voltage  drop  between  brush  and  commutator  at  prac- 
ticable current  densities  may  be  conceived  as  made  up  of  a 
more  or  less  constant  ionization  voltage  and  a  true  resist- 
ance voltage.  Only  the  latter  is  effective  in  this  connection. 
At  very  great  current  density,  assuming  no  new  effect  to 
come  in,  this  element  predominates,  so  that  the  resistance 
in  question  may,  as  in  the  former  article,  be  called  that  at 
very  great  current  density.  It  is,  however,  better  described 
in  mathematical  language  as  the  increment  of  contact  volt- 
age per  unit  increment  of  contact  current  density,  or  as  the 
slope  of  the  current-voltage  curve  for  the  contact  surface. 
Its  value  for  well-bedded  carbon  brushes  seems  to  be  from 
0.005  ohm  to  0.015  ohm  per  square  inch  for  either  the 
positive  or  the  negative  brush,  depending  largely  on  the 
specific  resistance  of  the  material  and  the  peripheral  speed 
of  the  commutator. 

The  inequality  which  Expresses  the  condition  of  natural 
commutation  merits  further  discussion,  for,  although  by 
itself  it  is  far  from  furnishing  a  decisive  test  of  satisfactory 
operation,  it  serves  well  as  a  starting  point  for  more  con- 
clusive reasoning. 

Writing 

RT 

L  ^'^ 
so  long  as  a  is  greater  than  unity  the  current  between  the 
toe  segment  and  the  brush,  near  the  end  of  commutation, 
approaches  the  fon:i  c  =  Ax  where  A  \s  a.  constant  and  x 
the  fraction  of  tVe  brush  width  {vT)  covered  by  the  toe 
segment.  The  current  density  tends  toward  the  limit 
Ax  - :-  IvTx  r.:  A  H-  h'T.  a  constant.  Here  A  varies  in- 
versely as  a  —  I  and  thus  tends  to  become  large  as  a  ap- 
proaches unity.  The  principal  term  in  its  numerator  is  pro- 
portional to  the  resultant  field  in  which  reversal  takes  place, 
and  thus  A  can  be  made  anything  if  the  appropriate  com- 
mutating field  be  provided.  The  power  dissipated  between 
toe  segment  and  brush  tends  toward  R„A'x  -^vT.  which 
is  ultimately  evanescent. 


1 4.^6 
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\\  Ikmi.  liowrviT,  a  is  loss  than  unity,  tlu-  curii-nl  between 
tlie  toe  segment  ami  the  brush  approaches  a  limit  of  the 
form  c  ^  -  /"i.r"  as  .r  tliminishes.  The  current  density  then 
varies  as  .v"  '.  wiiicij  increases  inilcfinitcly  as  x  tiecreascs. 
The  power  dissipated  between  the  toe  segment  and  the 
brush  now  tends  toward  RqA^x^'^  -^IvTx ;  that  is  to  say, 
it  varies  as  jr""'.  If,  therefore,  2a  is  greater  tiian  unity 
the  rate  at  wliicli  energy  is  dissipated  under  the  toe  still 
tends  toward  zero  at  the  end  of  connnutation.  There  ap- 
pears, then,  no  reason  for  necessarily  expecting  trouble 
from  sparking  so  long  as  2a  is  greater  than  unity,  as 
sparking  is  certaitdy  impossible  without  expenditure  of 
power.  Unless  a  suitable  commutating  field  be  provided, 
however,  some  glowing  may  be  anticipated  at  the  toe  of  the 
brush,  due  to  high  current  density  in  this  region. 

It  would  seem,  then,  that  the  inequality  which  divides  the 
region  of  limited  current  density  from  that  of  indefinitely 
increasing  current  density  docs  not  necessarily  divide  the 
regions  of  good  and  poor  commutation.  A  better  limiting 
criterion  is  suggested  by  the  above  reasoning,  which  makes 
the  inequality — expressed  in  the  forms  corresponding  to 
expressions  (i),  (2)  and  (3)  respectively — 
RT         I 


L->-T 


(4) 

(5) 
(6) 


vlL  <  2  Ro 
reactance  voltage  <  i:  X  contact  drop  of  potential 

For  these  days  of  exact  conmiutating  fields  the  above 
criterion  may  be  considered  on  the  conservative  side,  for, 
irrespective  of  the  fact  that  the  ordinary  calculation  of  L 
gives  a  result  somewhat  greater  than  its  true  value,  the 
axial  length  of  final  contact  in  (5)  is  certainly  not  greater 
and  may  be  less  than  the  axial  length  of  brush  surface, 
while  rounding  of  the  edge  of  the  brush  or  commutator 
segment  (see  Fig.  2)  tends  to  increase  Ro  at  the  end  of  the 
commutation  period. 

However,  to  return  to  the  above  chain  of  reasoning,  if 
2  a  is  less  than  unity  the  rate  of  discharge  of  energy  con- 
tinually increases  as  the  end  of  the  commutation  period 
approaches,  and  the  criterion  of  sparklessness  must  now 
be  sought  in  the  total  amount  of  energy  remaining  to  be 
discharged  when  the  assumptions  underlying  the  reason- 
ing no  longer  hold.  If  c  is  the  current  between  toe  seg- 
ment and  brush  when  the  circuit  is  broken,  the  energy  in  the 
resulting  spark  is*  -^Lc',  where  L  has  the  same  value  as 
before.  For  satisfactory  commutation  this  should  be  for 
every  reversal  less  than  some  quantity  marking  the  limit 
of  admissible  sparking. 

Where  every  coil  is  similarly  situated  on  the  armature 
and  similarly  treated  by  the  field — as  in  a  continuous-cur- 
rent machine  having  one  coil  per  slot — it  is  practicable, 
while  the  commutator  is  smooth  and  true,  to  secure  spark- 
less  commutation  by  close  adjustment  of  commutating  field, 
even  when  the  condition  represented  in  expressions  (4),  (5) 
and  (6)  is  not  satisfied.  Whether  it  is  practicable  to  insure 
similar  wear  on  all  commutator  segments,  to  maintain  con- 
stant trueness  of  commutator  and  uniform  condition  of 
brush  and  commutator  surface,  and  to  keep  the  correct 
commutating  field  at  all  times  and  at  all  loads,  the  author 
is  not  prepared  to  say,  but  inclines  to  the  opinion  that  it  is 
advisable,  even  at  considerable  sacrifice,  to  satisfy  the 
above  condition  of  sparklessness. 

Where  the  commutator  runs  at  high  peripheral  speed  a 
very  small  defect  suffices  to  produce  dissimilarity  in  the 
reversals.  Consider,  for  instance,  a  commutator  10  in.  in 
diameter  and  running  at  a  speed  of  3000  r.p.m.,  on  the 
surface  of  which  a  soft  bar  or  other  cause  has  resulted  in 
a  slight  flat.  Let  the  maximum  deviation  from  the  true 
circle    be    0.002    in.     and    assume    this    maximum    to    be 
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*lt  c  =Ax  °,  where  a  =  —j— 
charged  is 

w  —    \    Ro  — r-7^ dx  —  RT.1- 


the    total     energy     remaining     to     be     dis- 
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.ipproached  and  left  in  a  smooth  and  gradual  manner  so 
that  at  ordinary  speeds  its  existence  would  hardly  be 
noticed.  Let  the  whole  area  affected  extend  for  15  deg.  on 
each  side  of  the  maximum  and  the  radius  of  the  commu- 
tator between  — 15  deg  and  -|-  15  deg.  be  represented,  in 
inches,  by 

r  =  S  —  0.001  (  I -|- cos  12  0  J  (7) 

I'ig.  3  represents  a  portion  of  the  connnutalor  with  the  flat 
magnified  about  2500  per  cent."  Let  the  brush  be  capable 
of  radial  movement  only  and  assume  it  to  be  pressed  toward 
the  commutator  with  a  resultant  force  of  i  lb.  for  every 
ounce  of  brush  weight,  so  that  its  radial  acceleration  when 
free  is  sixteen  times  that  of  gravity,  or,  measured  outward: 
/  =  —  16X12^  =  — 6170  in.  per  second  per  second  (8) 
The  angular  velocity  of  the  commutator  is 
f/0 


— -  =  100  71  =  314 


(9) 


The  radial  velocity  of  a  point  kept  in  contact  with  the  com- 
mutator over  the  flat  would  be 


-—  =  o.ooi  X  12  sin  12  0  — 
dt  dt 


(10) 


=  3.77  sin  12  0  inches  per-second 

The  radial  acceleration  of  such  a  point  would  be 

d'r  ^^  „  rfe 

-^2  =3-77X12  cos  12  6-^ 

=  14,200  cos  12  6  in.  per  second  per  second  ( 1 1 ) 
When  the  point  P  (Figs.  3  and  4)  reaches  the  brush,  the 
latter   leaves   the   commutator,   as   its   acceleration    is   only 


H    Brush 


Fig.   3 — Flat   on   Commutator. 


6170  in.  per  second  per  second  inward,  instead  of  14,200  in. 
per  second  per  second,  as  would  be  required  to  keep  it  in 
contact.  The  brush  returns  to  the  commutator  at  Q,  after 
an  interval  of  time  t  given  by  the  expression 

lff  =  r  —  5  =  —  o.ooi  ( I  +  cos  12  6) 
or 

3085^  =  0.001(1  —  cos  3770  0  (12) 

giving 

^  =  8  X  10"*  seconds  (13) 

The  brush,  therefore,  loses  contact  with  the  commutator 
for  an  angular  space  of  145^  deg.,  or  a  peripheral  space  of 
1%  in.  on  the  commutator  surface.  Its  radial  acceleration 
then  takes  the  value  determined  by  contact  with  the  com- 
mutator surface  and  remains  at  this  as  far  as  the  point  R, 
where  this  acceleration  is  equal  to  /.  This  point,  at  which 
the  brush  again  leaves  the  commutator,  is  determined  by 
the  expressions 

14,200  cos  12  6  =  — 6170 
or 

cos  12  e  =  — 0.434 
or 

9  =  9.65  deg.  (14) 

At  R  the  radius  is  r  =  5  —  o.ooi  ( i  —  0.434)  =5  —  0.000566, 
and  the  radial  velocity  of  the  brush  is  3.77  sin  12  6  =  3.4  in. 
per  second.  The  brush,  having  lost  contact  at  R,  returns 
to  the  commutator  at  S,  after  an  interval  of  time  given  by : 

S  —  r  =  ZAt  +  hft' 
or 

3085  ^' —  3.4  ^ -f  0.000566  =  0  (15) 

giving 

f  =  9  X  10"*  seconds  (16) 

The  brush,  therefore,  loses  contact  on  this  occasion  for  an 


though,    of   course,    the   result   is   much    more   general   than   this   reasoning. 


^In  Fig.  3, 


0.025   (1   -|-  cos  12  9')  approximately. 
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angular  space  of  16.2  dcg.  or  a  peripheral  space  of  1.4  in. 
on  the  coniniuiator  surface.  The  path  described  by  the 
end  of  the  brush  with  reference  to  the  commutator  is 
shown,  with  the  fiat  very  much  exaggerated,  in  Fig.  4.  An 
actual  brush  is,  of  course,  capable  of  small  motions  other 
than  in  a  radial  direction,  while  its  contact  with  the  com- 
mutator is  not  properly  represented  by  a  fixed  point  on 
the  contact  surface.  These  considerations,  however,  do  not 
affect  the  general  conclusion  that  a  connnutating  field 
adjusted  to  suit  a  normal  reversal  is  not  likely  to  suit  re- 
versals about  a  flat  on  a  commutator.  It  seems  injudicious 
then  to  rely  entirely  on  an  exactly  adjusted  field  for  good 
comnmtation,  and  machines  designed  in  accordance  with 
this  principle,  although  operating  well  in  the  shops,  may 
be  found  to  develop  connnutating  troubles  at  a  cumulative 
rate  after  a  period  of  service. 

If  a  machine  in  which  the  condition  of  sparklessness  is 
not  satisfied  be  loaded  at  various  speeds,  it  will  be  found 
that  below  a  certain  speed  some  latitude  is  permissible  in 
the  conmiutating  field,  while  above  this  speed  close  adjust- 
ment is  necessary  for  sparkless  operation.  The  speed  at 
which  an  exactly  adjusted  commutating  field  becomes  nec- 
essary doubtless  corresponds  with  the  limit  indicated  by  ex- 
pression (5).  Below  this  speed  the  brushes  themselves 
tend  to  finish  the  reversal  sparklessly,  while  above  it  the 
reversal  is  controlled  by  the   field. 

The  advent  of  the  commutating  pole  has  so  greatly  re- 
duced the  difficulties  of  commutation  that  the  minute  dis- 
cussion of  the  action  of  the  brush  would  seem  to  be  regarded 
by  some  as  a  rather  useless  refinement.  However,  those 
who  have  to  deal  with  machines  in  which  high  reactance 
voltage  is  unavoidable  will  realize  the  importance  of  the 
matter  to  the  attainment  of  permanent   satisfaction. 

In  large  direct-current  turbo-generators  smooth-core  arma- 
tures are  still  very  largely  employed,  for  as  v  (expression 
5)  is  necessarily  large  in  such  machines  and  /  is  limited 
by  the  current  to  be  collected,  the  inequality  can  be  satisfied 
only  by  reducing  L,  and  so  the  toothed  construction  of 
armature  becomes  inadmissible.  It  is  possible,  however,  by 
means  of  a  slight  complication  to  reduce  the  reactance 
voltage  to  very  small  dimensions  even  in  a  toothed  arma- 
ture. The  greater  portion  of  the  reactance  voltage  can  be 
ascribed  to  the  magnetic  flux  which  passes  between  con- 
secutive turns  separated  by  a  tooth.  The  remaining  flux 
due  to  an  armature  coil  is  for  the  most  part  rendered  in- 
effective as  it  is  surrounded  by  short-circuited  conductors. 
If,  now,  a  short-circuited  conductor  be  arranged  to  sur- 
round the  tooth,  the  flux  effective  in  causing  sparking  is 
reduced  practically  to  leakage  between  the  armature  coil 
and  this  conductor — a  very  small  amount.  A  suitable  ar- 
rangement for  effecting  this  is  shown  diagrammatically  in 
Fig.  5.  Here  the  armature  coils  A  A  are  connected  in  the 
usual  maimer  with  the  main  commutator  C,  at  which  cur- 
rent is  collected  by  the  brushes  D.  An  auxiliary  winding 
B  D  B  D  passes  about  each  tooth  and  is  connected  with  an 
auxiliary  comnnitator  E  E  as  shown,  where  it  is  short- 
circuited  by  the  brushes  F  F  at  the  time  that  the  short- 
circuit  by  the  main  collecting  brushes  is  being  opened.' 

The  arrangement  described  above  may  be  said  to  separate 


pjg.     4 — Flat    on     Commutator     (Exaggerated),     Showing     Path     of 
Jumping    Brush. 

the  functions  of  current  collection  and  spark  suppression 
instead  of  combining  them  at  one  commutator.  For  the 
reversal  of  the  armature  current  the  effective  inductance  is 
reduced  to  a  small  fraction  of  its  value  when  unassisted  by 
the  auxiliary  winding   (less  than   10  per  cent  in  an  actual 


case  calculated),  and  accordingly  the  brushes  are  able  to 
collect  the  current  sparklessly.  At  the  auxiliary  com- 
mutator the  current  to  be  dealt  with  is  small,  being  only 
the  defect  from  complete  reversal  by  the  commutating  field 
transferred  by  induction  to  the  auxiliary  winding.  Being 
in  a  neutral  field,  there  is  of  course  no  power  behind  this 
current.     The  effective  inductance  of  the  auxiliary  coil  is 


Fig.     5 — Arrangement     for     Reducing     Reactance     Voltage. 

approximately  one-lialf  that  of  the  unassisted  main  coil,' 
while  the  peripheral  velocity  (v)  of  the  comnmtator  will 
probably  not  exceed  one-half  that  of  the  main  commutator 
and  the  axial  length  (b)  of  a  row  of  brushes  need  not 
exceed  one-half  tliat  of  a  row  of  collecting  brushes.  There 
is,  therefore,  not  likely  to  be  difficulty  about  satisfying 
expression  (5)  at  the  auxiliary  commutator,  especially  as 
the  brushes  can  be  chosen  particularly  in  view  of  their 
value  in  suppressing  sparking,  their  current-collecting 
properties  not  being  required.  Moreover,  to  render  natural 
commutation  entirely  practicable,  the  toe  of  the  brush  can 
be  serrated,  which,  as  shown  in  the  former  article,  leads  to 
this    desirable    consummation. 


CURRENT  FORMS    IN    THE    COILS    OF   A 
SYNCHRONOUS    CONVERTER. 


°This   is   practically   the   same   as   an   arrangement   devised   by   .\rmistead 
for   this   purpose.      See   British  Patent   No.   5146,    1904. 


By  J.   H.   MORECROFT. 

A  GREAT  deal  has  been  written  on  the  question  of  the 
current  distribution  in  the  various  coils  of  a  syn- 
chronous converter,  but  so  far  as  the  writer  knows  no 
experimental  results  have  been  obtained  to  verify  the  theo- 
retical treatment.  Of  course,  the  theory  is  sound  and  com- 
plete and  really  does  not  require  experimental  proof,  but  to 
the  student  who  is  not  yet  adept  in  the  handling  of  alter- 
nating-current theory  and  skilled  at  drawing  proper  con- 
clusions an  experimental  demonstration  of  the  idea  involved 
is  always  very  helpful. 

It  was  with  the  idea  of  obtaining  this  experimental  demon- 
stration that  the  task  of  photographing  the  current  forms 
in  the  different  coils  of  a  small  rotary  was  undertaken. 
Unfortunately  the  only  machine  available  had  a  thirty-two- 
section  armature  winding  placed  in  sixteen  slots  so  that  it 
was  not  possible  to  run  the  test  three-phase.  The  results 
given  in  the  accompanying  plates  were  obtained  when  run- 
ning the  machine  as  a  single-phase  converter. 

'See   Electrical   World.   March  31.    191C. 
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riif  iiiailuiu'  iiMtl  wa.s  a  .small  jjo  vuli,  two  puk',  niij;-      ililicrciil  cuils  of  the  armature  an-  strikiiij^lv  similar  to  the 
woiiiul  motor  fiiiiipped  \viti>  two  narrow  riiij^s  mounted  on      curves  obtained  by   conibinin^  the   theoretical   rectangular 
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the  insiile  and  oiitsiile  ends  of  the  connnutator  hnl  instdated 
therefrom.  These  rings  were  coimected  to  two  poiiUs  t)t 
the  armature  winding  iSo  deg.  apart  and  served  to  carry 
the  power  to  the  windings.  On  the  center  part  of  the  com 
mutator  the  direct-current  l)rushes  made  contact.  I  )n  tlu' 
end  of  the  armature  shaft  oi)posite  to  the  connnutator  were 
mounted  two  small  insulated  rings  which  by  suitable  taps 
could  be  connected  across  anv  one  of  a  series  of  resistances 
uliich  had  been  inserted  in  the  ditYeitiit  coils  ol  the  wind- 
ing. The  brush-bear- 
ings on  these  two 
rings  were  connect- 
ed to  the  oscillo- 
grai)ii   vibrator. 

.V  photograph  (jI 
the  machine  used 
is  given  in  Fig. 
I.  w  h  i  c  h  shows 
the  brush  rigging 
and  tlic  spools  of 
resistance  wire 
mounted  on  the  end 
plate  of  the  arma- 
ture. The  resistors  (of  approximately  I  ohm  resistance  each) 
were  put  in  only  sixteen  of  the  coils.  The  current  forms 
of  only  eight  of  these  coils  are  given  here,  as  of  course  the 
other  eight  would  be  duplicates  of  those  given.  The  coils 
were  nund)ercd  consecutively,  coil  No.  i  being  next  to  one 
of  the  alternating-current  taps  and  coil  No.  8  being  adja- 
cent to  the  opposite  alternating-current  tap.  Figs.  3,  4,  5 
and  6  give  the  current  forms  in  these  eight  coils.  When  they 
were  observed  the  niacl':inc  was  carrying  its  full  load  of 
.;.  amps  at  240  volts.  All  of  the  curves  in  Figs.  3,  4,  5  and  6 
are  to  the  same  scale. 

It  is  a  well-known  fact  that  in  a  polyphase  synchronous 
converter  the  armature  reaction  is  a  constant  factor  (that 
is.  not  pulsating)  and  that  the  current  output  from  the 
direct-current  end  is  constant  and  not  a  pulsating  quantity. 
This  is  not  true  of  the  single-phase  converter.  There  is  a 
pulsating  armature  reaction  in  such  a  machine,  and  the  field 
is  thereby  made  to  pulsate,  with  the  result  that  the  emf  on 


direct  current  outj)!!!  with  the  sine  curve  current  input. 


Fig.    1 — Test    Motor. 


Fig.  2 — Curves  Showing   Alternating-Current   Input  and    Non-Uni- 
form   Direct-Current  Output  of  a   Single-Phase   Converter. 

the  direct-current  end.  and  hence  the  current  output,  is  non- 
uniform. This  idea  is  well  brought  out  by  the  curves  of 
Fig.  2,  which  gives  the  current  input.  A,  and  the  current 
output.  B,  to  the  same  scale. 

If  the  machine  had  100  per  cent  efficiency,  the  average 
value  of  the  direct-current  output  should  equal  one-half  of 
the  maximum  alternating-current  input.  It  is  evident  that 
this  is  not  the  case.  The  rather  large  discrepancy  is  due  to 
the  low  efficiency  of  the  machine.  In  spite  of  the  fact  that 
the  direct  current  is  pulsating  and  that  the  machine  used 
had  a  low  efificiencv,  the  current  forms  obtained  from  the 


Figs.   3,    4,    5   and   6 — Current    Forms   in    Eight    Coils. 

The  machine  serves  also  for  studying  the  current  in  a 
coil  while  undergoing  commutation,  and  some  very  interest- 
ing curves  have  been  obtained  to  illustrate  this  point. 
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Central  Station 

Management,  Policies  and  Commercial  Methods 


WHOLESALE  ENERGY  DISTRIBUTION  IN 
COLORADO 


The  Xorthern  Colorado  I'ovvcr  Company  is  extending  its 
plan  of  wholesaling  energy  to  small  local  distribution  com- 
panies, the  latter  securing  franchises  and  handling  retail 
sales  and  collections.  By  this  means  the  power  company 
secures  the  advantage  of  considerable  load  which  can  be 
ultimately  brought  by  proper  combination  with  irrigational 
development  to  a  reasonable  all-day  load-factor.  The  con- 
stant warfare  against  the  large  corporation  is  avoided  and 
pleasant  relations  with  the  public  are  maintained.  In  an 
attempt  to  retain  a  retail  business  in  Longmont  against  a 
proposed  municipal  plant  the  load  of  the  company  at  this 
point  was  practically  lost  to  a  less  economical  and  reliable 
plant,  purely  owing  to  municipal  agitators. 


A  MOTOR  LOAD  IN  A  CEMETERY. 


Even  the  most  optimistic  of  contract  agents,  exercising 
his  imagination  to  find  latent  new  business  in  unpromising 
fields,  would  hardly  view  a  cemetery  as  a  prospective  motor 
customer.  However,  the  Pueblo  (Col.)  Traction  &  Light- 
ing Company  now  supplies  a  very  desirable  40-hp  motor 
load  in  one  of  the  local  burying  grounds  where  two  20-hp 
pump  units  are  installed  to  irrigate  and  sprinkle  the  50 
acres  of  lawns.  Pueblo  is  in  a  dry  country  w'here  the  rain- 
fall alone  is  not  sufficient  to  grow  crops,  or  even  grass, 
without  irrigation  or  artificial  watering.  The  cemetery 
pumps  are  set  in  a  concrete  underground  vault,  from  which 
radiate  the  pipe  lines  to  sprinkler  and  hose  outlets  in  all 
parts  of  the  grounds.  The  motors  are  controlled  entirely 
from  the  superintendent's  office,  the  touch  of  a  button  being 
all  that  is  required  to  water  a  given  section  of  the  lawns. 
These  new  motor-driven  pumps  are,  of  course,  perfectly 
silent  in  operation,  in  marked  contrast  to  the  gas-engine- 
driven  pumps  first  used  there  without  success.  The  motor 
units  are  placed  out  of  sight  underground  and  their  opera- 
tion would  not  disturb  funeral  ceremonies  held  within  a 
few  feet  of  the  concrete  pump  vault.  Incidentally,  by 
pumping  its  own  water  supply  the  cemetery  management 
is  netting  a  substantial  saving  over  the  cost  of  buying  water 
from  the  city. 


GETTING  CUSTOMERS    ACQUAINTED   WITH    THE 
PLANT. 


Few  customers  fully  realize  the  complexity  of  central- 
station  service,  the  investment  in  plant  and  equipment,  the 
size  of  the  coal  pile,  the  number  of  men  employed  about 
the  station  and  the  precautions  taken  to  insure  continuous 
operation  of  the  machines  so  that  there  shall  be  no  inter- 
ruption of  twenty-four-hour  service.  The  consumer  who  has 
once  visited  the  plant,  even  for  a  casual  inspection,  quickly 
comes  to  realize  that  running  an  electric  company  is  serious, 
hard  work,  and  he  is  likely  to  be  less  irritable  over  a 
slightly  increased  bill  and  less  imj)atient  over  a  short  in- 
terruption to  his  service. 

Mr.  J.  E.  Johnson,  manager  of  the  Stamford  Gas  & 
Electric  Company,  of  Stamford,  Tex.,  makes  a  point  of 
encouraging  his  customers  to  visit  the  generating  station 
often  and  see  how  their  electrical  energn/  is  produced. 
While  visitors  are  always  welcome  at  the  station,  a  special 
occasion  is  made  of  New  Year's  Eve.  when   from   500  to 


600  invitations  to  be  present  at  a  watch  party  at  the  plant 
are  sent  according  to  a  selected  mailing  list.  After  the 
guests  have  inspected  the  machines,  boilers,  etc.,  refresh- 
ments are  served.  The  cost  of  the  engraved  invitations, 
ice  cream  and  cake,  etc.,  runs  from  $50  to  $75  each  year, 
but  Air.  Johnson  considers  this  a  good  investment  in  view 
of  the  large  number  of  visitors  to  the  station  and  the  senti- 
ment created.  Several  hundred  people  usually  attend  these 
power-plant  watch  parties,  including  in  the  number  a  large 
number  of  prospective  users  of  electricity.  Mr.  Johnson 
makes  another  point  of  maintaining  his  plant  and  equip- 
ment in  the  best  possible  condition,  and  at  the  time  of  the 
plant  parties  has  his  men  dressed  in  neat  uniforms.  These 
watch-night  receptions  have  been  held  with  successful  re- 
sults at  Stamford  during  several  vears. 


ELECTRICITY  TO  THE  RESCUE  IN  GAS-COOKING 
DEMONSTRATIONS. 


I'"ifteen  hundred  of  tlie  leading  women  of  Oklahoma  City, 
Okla.,  have  taken  a  lively  interest  in  the  cooking  lectures 
recently  given  in  that  city  by  Mrs.  Helen  Armstrong  under 
the  auspices  of  the  Daily  Oklahoman.  Natural  gas  is  gen- 
erally used  for  cooking  in  Oklahoma  City,  and  the  demon- 
strations were  given  with  gas  ranges.  On  the  final  day 
of  the  course,  however,  when  it  was  planned  to  finish  up 
with  a  grand  demonstration  of  "paper-bag"  cookery,  the 
natural  gas  main  broke  90  miles  out  of  town,  and  for 
twenty-four  hours  all  the  gas  ranges  remained  cold.  Mr. 
Robert  C.  Leonard,  sales  agent  for  the  local  central  station, 
had  already  placed  an  exhibit  of  electric  cooking  devices  in 
a  booth  in  the  lecture  hall,  for  the  inspection  of  women 
attending  the  meetings,  and  when  the  "S.  O.  S."  call  came 
from  the  woman  demonstrator  who  faced  an  audience  of 
1500  waiting  housewives  with  nothing  to  illustrate  her 
culinary  precepts,  Mr.  Leonard  promptly  offered  her  a 
C  opeman  electric  firelcss-cooker  range  which  was  on  ex- 
hibition. This  assistance  was  gladly  accepted,  and  the  last 
and  most  important  lesson  of  the  course  was  triumphantly 
completed  with  the  aid  of  electric  heat.  Many  of  the 
women  in  the  audience  were  quite  taken  with  the  electric- 
cooking  idea,  and  as  the  result  of  the  single  incident  the 
use  of  electric  devices  in  Oklahoma  City  received  quite  a 
boost. 

The  interruption  of  the  gas  supply  for  even  a  short  time 
worked  considerable  hardship  in  the  homes  of  the  city, 
although  those  housewives  who  were  provided  with  electric 
appliances  were  able  to  prepare  emergency  luncheons.  One 
consumer  reports  going  home  to  find  his  wife  cooking 
vegetables  and  meat  and  boiling  coffee  on  an  upturned 
electric  flatiron,  transferring  each  dish  as  done  to  an  elec- 
tric heating  pad,  which  kept  it  warm  until  readv  to  serve. 


CREATING  REAL-ESTATE   VALUES  WITH 
ELECTRIC  LIGHT. 


A  new  office  building  erected  in  an  Ohio  citv  several 
years  ago  proved  difficult  to  fill  with  tenants.  Although  in 
the  best  part  of  the  downtown  section,  the  tide  of  traffic 
passed  on  the  other  side  of  the  street  and  for  several 
months  the  new  storerooms  and  offices  stood  idle.  About 
this  time  the  central-station  company  was  moving  its  offices, 
and  its  contract  manager  suggested  that  his  new-business 
department  be  allowed  to  occupy  the  empty  corner  with  a 
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showroom  lor  a  lew  iiioiiilis.  lie  uilticil  lo  oiuliiii.-  tlic 
lower  two  stories  of  the  biiiUling  over  the  showroom  with 
tungsten  sign  hunps  and  c.xplaineil  that  the  use  made  of  tlie 
rooms  for  demonstration  pin-jjoscs  would  in  no  way  injure 
the  walls  or  cliange  the  layout  of  the  tloor  space.  On  the 
oilier  hand,  he  pointed  out,  the  brilliant  display  would  at- 
tract pedestrians  and  soon  make  this  side  of  the  street  as 
popular  as  the  other.  These  arguments  appealed  to  the 
owner,  who  recognized  that  he  had  nothing  to  lose  beyond 
ti;e  rental  of  his  already  empty  storeroom,  and  he  agreed. 
Several  hundred  tungsten  lamps  outlining  the  lower  part 
of  the  building  soon  maile  that  siilewalk  the  brightest 
stretch  of  illumination  in  the  city.  The  showroom  interior 
was  rendered  handsome  and  attractive  with  lighting  fix- 
tures and  appliances.  Special  care  was  given  to  the  window 
tlisplays.  The  company  had  been  paying  some  attention  to 
farm  service,  and  an  appropriate  exhibit  with  some  live 
pigs  attracted  crowds.  Later  a  poultry  display,  with  an 
electric  incubator  on  one  side  and  an  electric  oven  on  the 
other,  was  made  and  labeled  "ICIcctric  from  Start  to  b'inish." 
The  public  became  interested  in  this  showroom,  and  that 
corner  never  afterward  lacked  for  popularity.  Tenants 
soon  began  to  fill  the  offices  upstairs  and  adjoining  the 
showrooms,  and  two  months  later,  as  the  result  of  a  flatter- 
ing offer  from  a  far-sighted  merchant,  the  corner  room 
itself  was  rented  at  a  good  figure  and  the  new-business 
department  had  to  move  out.  Its  gain,  however,  was  sixty 
days'  use  of  one  of  the  best  corners  in  the  city  at  prac- 
tically no  expense,  while  the  building  owner  profited  from 
the  conversion  of  an  idle  buildina:  into  a  eood  investment. 


THE  METER-DIAL  PAPER  WEIGHT. 


BILLING    AND    RECEIPTING   WITH  POST    CARDS. 


The  Topeka  Edison  Company  makes  use  of  a  post  card 
form  for  billing  and  receipting  customers.  Attached  as  a 
part  of  the  original  card  before  it  is  sent  out  is  the  cus- 
tomer's stub,  which  is  removed  after  being  filled  in  and  is 
kept  at  the  cashier's  desk  until  the  bill  is  paid.  The  cus- 
tomer's name  appears  only  on  the  address  side  of  the  post 
card,  the  back  being  occupied  with  the  items  of  the  state- 
ment. If  the  customer  brings  in  his  bill  and  pays  in  per- 
son, the  stub  is  first  referred  to  to  check  errors,  and  the 
statement  is  receipted  on  its  face.     If  payment  is  sent  in 


(Jn  the  counter  in  the  office  of  the  Amarillo  (Te.s.; 
central  station  a  meter  dial  and  gear  train  is  used  as  a 
paper  weight.  \\\  actual  observation  nine  out  of  every  ten 
of  the  customers  who  come  in  U)  pay  bills  or  make  C(jm 
plaints  pick  up  this  dial  and  toy  with  it  while  waiting  or 
transacting  their  business.  No  better  illustration  could  b.' 
given  of  the  simplicity  of  meter  parts,  and  the  consumer 
who  grasps  for  the  first  time  the  elementary  mechanism 
behind  the  white  enameled  surface  departs  with  a  new  idea 
of  the  simplicity  of  the  whole  instrument.  The  little  dial 
is  also  used  to  show  customers  how  to  read  meters,  as  well 
as  to  illustrate  how  errors  may  be  made  by  the  unpractised 
when  the  pointers  are  in  certain  positions. 


SALES  CREDIT  SCHEDULE  FOR  SOLICITORS 


In  most  new-business  organizations  complete  reports  are 
made  up  each  month  of  the  sales  closed  by  each  solicitor 
during  the  preceding  thirty  days.  The  methods  used  in 
compiling  some  of  these  reports,  however,  are  not  exactly 
fair  to  the  solicitors,  wdiere  they  draw  no  distinction  be- 
tween the  ordinary  contract  for  service  which  would  natu- 
rally drift  into  the  office  and  those  more  difficult  contracts 
the  securing  of  which  calls  for  genuine  salesmanship. 
Where  such  a  practice  has  been  in  vogue  for  some  time 
there  may  result  a  tendency  for  the  solicitors  to  look  about 
for  the  "easy"  business,  neglecting  the  class  of  contracts 
for  which  the  new-business  department  is  intended. 

To  encourage  the  class  of  business  for  which  the  solicitor 
must  work  hardest,  and  incidentally  to  encourage  the  spirit 
of  friendly  rivalry  between  solicitors,  Mr.  R.  C.  Leonard, 
acting  new-business  manager  of  the  Oklahoma  Gas  &  Elec- 
tric Company,  Oklahoma  City,  has  instituted  the  system 
about  to  be  described  for  keeping  a  record  of  the  work 
secured  during  each  month.  Credit  points  are  reckoned 
as  follows:  Transfer,  2  points;  addition,  5  points;  contract, 
5  points ;  electrical  contract  displacing  gas,  gasoline,  oil  or 
acetylene,  15  points;  gas  contract  displacing  other  fuel,  15 
points;  piping  or  wiring  old  houses,  15  points;  electric  sign, 
20  points,  with  one  point  additional  for  each  ten  lamps  or 


PLEASE  BRINfi  BILL  WITH  YOU. 


SAVE  TIME. 


CUSTOMER'S    CREDIT    COUPON. 


PARTY  ADDRESSED  ON  OPPOSITE  SIDE 

To  THE  TOPEKA  EDISON  CO.,  Dr. 

STATEMENT  OF  METER: 


Apr 1912 _._ 

Uar.  .  1912 

Difference X 

K.  W.  Hours O 


TOPEKA, 
KANSAS. 


jf- 


Gross. 
.  Discount, 
-Net,  .  $ 
..Delinquent,  $. 
$ 


MO.   APR.    1912. 


Grose  $. 
Ois.  $. 
Net  $-. 
Delinq.  $. 
Cash     $- 


Post-Card     Form    for     Billing     and     Receipting. 


by  mail,  the  card  has  only  to  be  receipted  and  a  new  stamp 
affixed,  the  original  address  sufficing  to  return  the  card 
to  its  destination  and  so  saving  considerable  office  work. 
On  the  left  half  of  the  address  side  of  the  card  is  printed 
a  full  statement  of  the  rates  for  service,  so  that  the  cus- 
tomer can  refer  to  the  schedule  if  in  doubt  as  to  the 
correctness  of  his  bill. 


majority  fraction  thereof;  highest  kw  load  connected  during 
month,  30  points. 

Mr.  Leonard  reports  that  this  system  of  keeping  records 
has  more  than  met  his  best  expectations  in  encouraging 
the  solicitors  to  obtain  the  business  that  is  hard  to  secure. 
During  the  seven  weeks  this  system  has  been  in  operation 
the  three  solicitors,  in  addition  to  the  business  which  would 
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naturally  have  come  into  the  office  and  to  work  caused  by 
extensions,  have  succeeded  in  having  ninety-nine  old  houses 
either  wired  or  piped,  and  have  secured  one  hundred  con- 
tracts for  displacing  other  forms  of  service.  This  has  been 
absolutely  without  any  additional  cost  to  the  company  in 
the  way  of  special  advertising  or  campaigning. 

The  solicitors  watch  with  great  interest  the  comparative 
figures  showing  their  records  from  day  to  day.  At  a  mo- 
ment's glance  any  one  can  determine  the  actual  standing 
of  each  man,  so  that  this  gives  a  splendid  basis  for  pro- 
motion. The  system  is  also  very  flexible.  For  example, 
by  attaching  the  proper  number  of  credit  points  to  the 
various  classes  of  business,  the  manager  can  encourage  any 
particular  business  as  it  sees  fit. 


VOUCHER  SYSTEM  OF  BOOKKEEPING  FOR 
CENTRAL  STATIONS. 


On  account  of  its  accuracy  and  simplicity  of  application, 
the  voucher  system  of  bookkeeping  is  especially  adapted  to 
the  needs  of  the  small  central  station,  said  Mr.  C.  G. 
Edwards,  of  Albert  Lea,  Minn.,  in  discussing  the  subject 
of  accounting  before  the  Minnesota  Electrical  Association. 

The  books  in  use  with  this  system  at  Albert  Lea,  as  de- 
scribed by  Mr.  Edwards,  comprise  a  two-column  ledger,  a 
cash  book,  customers'  ledger,  voucher  register,  meter 
readers'  books  and  stock  ledger,  besides  which  are  kept 
meter  and  transformer  records  and  engineers'  daily  re- 
ports. The  last-named  consist  of  steam,  voltage  and 
water  charts  and  half-hourly  switchboard  meter  readings, 
and  are  footed  and  averaged  daily  by  the  office  staff,  keep- 
ing the   management  in  close  touch   with  plant  operation. 

The  customers'  ledger  is  ruled  to  take  care  of  twelve 
months'  business,  the  names  being  alphabetically  arranged 
and  each  page  providing  for  about  thirty  customers,  en- 
tered on  consecutively  numbered  lines.  Each  customer 
therefore  has  a  page  and  line  number,  which  is  borne  by 
all  statements,  making  it  easy  to  enter  and  refer  to 
accounts.  Following  the  customer's  name  and  street  num- 
ber, the  page  is  divided  into  twelve  columns,  headed 
"January,"  "February,"  etc.,  and  each  column  is  subdivided 
as  follows:  "Balance  Forward,"  "Electric  Light,"  "Power," 
"Merchandise,"  "Rebates  and  Discounts,"  "Amount  Paid," 
and  "Date  When  Paid." 

After  the  bills  have  been  made  out  from  the  meter  read- 
ings taken  from  the  meter  books,  they  are  entered  under 
the  proper  columns  in  the  customers'  ledger,  and  then,  as 
paid,  the  amount  is  entered  under  "Amount  Paid,"  the 
amount  of  discount  being  entered  under  "Discounts."  The 
form  of  customer's  statement  recently  adopted  at  Albert 
Lea  includes  the  entire  monthly  account  in  one  statement, 
showing  not  only  the  current  month's  meter  readings,  with 
places  for  both  light  and  power  readings,  gross  amounts 
and  discounts,  but  also  the  customer's  balance  on  the  com- 
pany's books,  keeping  him  posted  monthly  as  to  whether 
he  has  obtained  proper  credit  for  amounts  previously  paid 
•and  so  giving  him  a  complete  statement. 

Itemized  merchandise  and  other  statements  are  made  out 
•on  separate  bills,  attached  to  the  main  statement,  on  whose 
face  only  the  total  amounts  are  entered.  The  reverse  side 
•of  the  statement  carries  the  company's  rules  and  rates. 
While  this  statement  has  been  in  use  but  a  short  time,  it 
has  not  only  lightened  billing  work  but  has  been  the  cause 
of  many  favorable  connncnts  from  customers. 

As  nearly  as  possible,  all  meters  are  read  on  the  same  day 
each  month.  When  customers  are  not  found  at  home  re- 
turn postal  cards  are  left  requesting  them  to  mark  on  the 
printed  dials  the  positions  of  the  hands  on  their  meters. 
This  plan  is  found  to  save  much  time  in  going  back  over 
the  meter  routes. 

Shortly  after  the  first  (lav  of  each  month  the  columns  of 


the  customers'  ledger  are  added,  giving  the  total  amount  of 
sales,  discounts  and  receipts  for  the  preceding  month,  out- 
side of  cash  merchandise  sales,  of  which  a  separate  blotter 
is  kept.  These  accounts  are  then  transferred  to  their 
proper  place  on  journal  entry  blanks  for  entry  in  the  ledger. 

As  all  items  in  the  ledger  are  total  and  as  there  occur 
various  items  during  the  month  for  ledger  entry,  a  journal 
entry  blank  is  used,  ruled  with  debit  and  credit  colunnas 
in  which  the  items  are  entered,  and  they  can  then  be 
totaled  for  entry  in  the  ledger. 

The  journal  entry  covering  totals  from  the  custcjuiers' 
ledger  would  therefore  be  headed  as  to  sales: 


Dr. 


Accounts    Receivable. 


Cr. 


Light  bales 
Power  Sales. 
Mdse.  Sales. 


Discounts  would  be  entered  as  a  credit  to  "accounts  re- 
ceivable," and  the  "total  paid"  as  a  debit  to  "cash"  and  as  a 
credit  to  "accounts  receivable." 

All  outstanding  bills  against  the  company  are  each  month 
inclosed  in  vouchers,  or  classification  blanks,  ruled  on  one 
side  so  that  there  can  be  "written  in"  all  items  of  the  state- 
ment in  case  the  latter  should  become  detached  from  the 
voucher.  On  the  other  side,  besides  the  headings  "To 
Whom  Issued,"  "Month,"  "Total  Amount,"  "Check  No." 
and  "Bank,"  there  is  a  heading  "Classification,"  under 
which  is  entered  the  heading  of  the  account  in  the  voucher 
register  under  which  it  is  to  be  entered. 

Attached  to  this  voucher  is  fastened  not  only  the  state- 
ment itself  as  received,  but  also  all  shipping  bills  and  any 
other  matter  pertaining  to  it,  thus  making  of  it  a  complete 
record  of  the  transaction. 

The  voucher  register  in  which  these  vouchers  are  now 
entered,  and  which  is  the  book  of  record  of  all  invoices  that 
have  been  first  approved  by  the  management,  is  ruled  thus: 

To   Whom   Issued Number  of  Voucher Total   Amount 

Date   Paid 

General  Expense  .'Account — Salaries,  Rent.  Insurance,  Taxes,  Office  Ex- 
pense, General  Expense,  Soliciting  New  Business.  .Advertising,  Con- 
missions. 

Operating  Account — Engine  Room,  Boiler  Room. 

Operating  Maintenance — Workshop  Supplies  and  Expenses,  Miscellaneous 
Station  Expense,  Repairs  to  Engines,  Dvnamos,  Boilers,  Belts  and 
Shafting,   Pumps  and   Blowers,   Piping,   Electrical   Apparatus. 

Distribution  Accounts — Incandescent  Lamp  Renewals,  Arc-Lamp  Expense, 
Meter  Expenses,  Carbons,  Transformer  Repairs,  Pole  Line  Repairs, 
Curb  Light  Expense. 

Property  and  Construction  .Accounts — Furniture  and  Fixtures,  Steam  Ma- 
chinery, Elect!  ical  .\pparatus.  Electrical  Conductors,  .Meters,  Trans- 
formers, Arc  Lamps,  Belts  and  Shafting,  Steam,  Water  and  Blast. 
Pipinp-  Tools  anfl  Implements.  Installation,  Curb  Light  Construc- 
tion, Hot-Water  Construction,  Merchandise  in  Stock. 

About  the  tenth  of  the  month,  at  the  same  time  the  cus- 
tomers' ledger  is  footed,  and  after  all  accounts  are  col- 
lected, vouchered,  classified  and  entered  under  their  proper 
headings  in  the  voucher  register,  the  latter  register  is 
totaled,  and  by  means  of  journal  entry  blanks  the  totals  are 
made  ready  to  put  under  proper  ledger  accounts. 

The  total  amount  of  voucher  register  is  now  entered  as 
a  credit  under  "accounts  payable."  Entering  as  a  debit  the 
amount  from  the  cash  book  of  vouchers  paid  during  the 
month  gives  as  the  difference  the  amount  owed. 

Cash  merchandise  sales  are  carried  separately,  being 
footed  at  the  end  of  the  month  and  by  means  of  a  journal 
entry  credited  to  "merchandise  in  stock"  and  debited  under 
"accounts  receivable." 

From  the  balances  now  at  hand  from  the  customers' 
ledger,  voucher  register,  cash  book  and  journal  entries  the 
monthly  statement  is  then  made  up.  This  presents  not  only 
a  trial  balance,  but  is  also  made  a  comparative  statement 
of  the  current  month  and  the  same  month  the  year  before, 
the  total  business  of  the  year  to  date  being  also  compared 
with  the  same  number  of  months  of  the  previous  year. 

For  footing  accounts,  as  well  as  footing  engineers'  re- 
ports and  work  of  that  character,  use  is  made  of  an  adding 
machine  in  conjunction  with  a  cash  register.  This  gives 
not  only  totals  of  the  days'  and  months'  business  but  re- 
ceipts the  customers'  statement,  giving  the  number  of  the 
clerk  giving  the  receipt,  the  date,  amount  and  for  what 
paid,  reducing  office  work  to  a  minimum. 
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Wiring  and  Illumination 

HOUSTON'S  OVERHEAD  UNDERGROUND  CABLES. 


I  lir  iiuilrrj^iDuiitl  frt'drrs  U-aviiit;  tlu-  ^fin'ratiiij,'  station 
(ii  till'  I  Illusion  (lex.)  l.i^luinji  liv  I'owrr  I  Dmiiany  arc 
carriiil  for  a  distance  of  240  ft.  over  a  rcinforcod-coiicrctc 
l>riil,L;i'  structure  spanning  a  ravine  near  the  plant.  Tlie 
run    roniiirises    forty-nine   3'4-in.    (amp    ducts,    laid    seven 


Underground-Cable    Ducts   at    Houston,    Tex.,    Carried    on    Concrete 

Piers. 

wide  and  seven  high,  and  rests  on  a  continuous  rein  forced- 
concrete  beam  supported  at  i6-ft.  intervals  by  fifteen  con- 
crete piers.  Several  of  these  piers  are  from  20  ft.  to  2^  ft. 
in  height.  The  floor  beam  is  5  in.  thick  at  the  piers  and  is 
increased  to  8  in.  at  the  span  centers,  obtaining  truss 
strengthening  by  putting  the  reinforcing  steel  in  tension. 
On  its  sides  and  bottom  the  duct  run  is  covered  with  a 
4-in.  concrete  coating  as  shown.  From  the  tops  of  the 
banks  on  each  side  of  the  ravine  concrete  manholes  open 
into  the  cable  ducts.-  This  unique  bit  of  "overhead  under- 
ground" construction  has  caused  interested  comment  among 
engineering  visitors  to  the  Houston  company's  plant  and 
illustrates  a  method  of  handling  subway  structures  where 
these  must  perforce  rise  above  the  surface  for  a  short 
distance. 


should  he  located  as  near  as  feasible  to  the  ceiiinj^,  and  the 
wire  ends  left  after  connecting  should  never  be  twisted 
around  tlie  su])p(jrling  pipe  above  the  joint.  (.See  I'ig.  2.) 
I'le.xible  tubing  is  recpiired  on  the  wires  in  knob  and  tube 
work  and  it  should  extend  below  the  joint.  The  code 
ie(|uires  that  the  pipe  above  the  joint  be  protected  with  in- 


InHiilating 
Joint 


Conductors. 

Eltctncal  WerU 


Fig.    2 — Insulating    Joint    for    a    Combination     Fixture. 

sulating  tubing,  which  may  be  either  a  heavy  wrapping  of 
tape  or  circular  loom. 

fixtures  can  be  supported  in  frame  buildings  by  the 
method  of  Fig.  3.  A  wooden  strip  or  cleat  should  be 
fastened  just  above  the  lath  during  the  construction  of  the 


Fig.    3 — Electric     Fixture 
Support. 


EUctricul  World 


Fig.   4 — Support  for  a 
Heavy    Fixture. 


building  to  take  the  screws  to  hold  a  canopy  block.  The 
wooden  canopy  block  supports,  with  wooden  screws,  the 
fixture  crowfoot  and  insulates  the  canopy  from  the  ceiling. 
A  screw  hook  turning  into  a  joist  (Fig.  4)  can  be  used  for 
sustaining   heavy    fixtures    in    frame   buildings.      A    special 


INSULATING  AND  SUPPORTING  FIXTURES. 


By  R.  H.  Cronin. 

Insulating  joints  are  used  to  insulate  fixtures  from 
grounded  parts  of  a  building.  The  wiring  spaces  within 
fixtures  are  so  confined  that  grounds  are  very  liable  to 
occur  in  them.   If  the  fixture  is  insulated  from  the  grounded 


I  For  Combination  Fixtures 


II  For  Electroliers. 

Electrical  »urUl 

Fig.     1  —  Insulating    Joints. 


parts,  one  ground  within  it  is  not  liable  to  do  harm.  Fig.  i 
shows  some  insulating  joints.  That  at  I  is  used  for  com- 
bination gas  and  electric  fixtures.  It  has  a  hole  through 
it  to  permit  the  passage  of  gas.  That  shown  at  II  is  for 
electroliers  and  has  no  hole  through  it. 

In    insulating   combination    fixtures    the    insulating    joint 


Electrical   World 

Fig.    5 — Support    from    a    Fireproof    Ceiling. 

insulating  joint  having  an  eye  is  inserted  in  the  fixture 
stem  to  insulate  the  fixture  from  the  ceiling,  or  a  chan- 
delier loop  can  be  used  on  a  regular  insulating  joint.  In 
fireproof  buildings  where  fixtures  must  be  erected  after 
the  building  is  completed  an  iron  strap  (Fig.  5)  held  to 
the  surface  of  the  ceiling  with  a  couple  of  toggle  bolts  can 
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be  utilized  for  supporting  a  fixture.  A  pipe  or  conduit 
nipple  turning  into  a  threaded  Iiole  in  the  strap  takes  the 
weight  of  the  fixture. 

Fixture  canopies  can  be  insulated  from  ceilings  and  walls 
with  commercial  canopy  insulators,  of  which  there  are 
many  forms  on  the  market.     Canopies  are  usually  supplied 


I'llx-r  lUiiK 


Canopy 


{h_      --^o 


Details. 


Bus  Insulator 


Canopy 


Application. 

EUclricat  Wurld 


Fig.  6 — Fiber-Ring   Insulator. 


Fig.    7 — Bug    Insulator. 


already  fitted  with  insulating  rings  by  the  fixture  manufac- 
turers. Where  canopy  insulators  must  be  "homemade"  the 
method  of  Fig.  6  or  that  of  Fig.  7  may  be  followed.  In 
Fig.  6  a  ring  of  fiber  formed  from  the  sheet  material  is 
bent  to  fit  the  interior  of  the  canopy  and  is  held  therein  with 
wires  or  small  rivets.  The  ring  should  extend  about  ^  in. 
above  the  top  edge  of  the  canopy.  Another  canopy  in- 
sulator, sometimes  termed  a  "bug"'  insulator,  can  be  sawed 
from  block  fiber,  as  shown  in  Fig.  7.  The  upper  edge  of 
the  canopy  rests  in  a  slot  sawed  in  the  "bug."  .\t  least 
three  such  insulators  should  be  used  for  every  canopy.  A 
small  nail  or  wire  driven  through  a  hole  in  the  insulator 
and  one  in  the  canopy  holds  each  "bug"  in  position. 


LIGHTING  LARGE  ASSEMBLY  ROOMS. 


By  Albert  Scheible. 

While  much  has  been  written  as  to  the  choice  and  design 
of  lighting  units  for  use  in  particular  instances  where  as- 
sembly rooms  were  to  be  lighted,  the  general  problems  in- 
volved by  such  halls  have  not  often  been  treated  in  their 
broader  aspects.  It  is,  therefore,  doubly  pleasing  to  note 
the  way  in  which  this  question  of  assembly-room  lighting 
was  presented  before  the  recent  International  Congress  for 
Indoor  Hygiene  at  Dresden  by  Director  Meng  of  the  local 
city  electric  light  works.  Instead  of  trying  to  map  out  the 
lighting  methods  suitable  for  different  arrangements  of 
halls,  the  speaker  endeavored  to  set  up  a  series  of  ideals 
toward  which  the  lighting  should  aim,  regardless  of  the 
illuniinant  employed. 

These  ideals,  presented  in  the  form  of  seven  rules  or 
tenets,  serve  so  admirably  as  standards  for  comparing  the 
advantages  and  disadvantages  of  gas  and  electricity  that 
they  deserve  both  a  wide  publicity  and  a  cheerful  study  on 
the  part  of  all  interested  in  hygienic  lighting.  Indeed,  a 
proper  scrutiny  of  Director  Meng's  tenets  may  emphasize 
some  of  the  distinctions  between  gas  lighting  and  electric 
lighting  which  ought  to  be  more  widely  known,  as  in  the 
case  of  his  first  general  rule:  (i)  "The  illumination  shall 
be  such  as  to  give  a  highly  diffused  light,  avoiding  both 
bright  areas  and  dark  spots." 

With  the  older  methods,  in  which  most  of  the  lighting 
was  effected  by  direct  rays  from  the  lamp  and  in  which  a 
comparatively  small  portion  of  the  light  was  diffused  and 
redistributed  by  the  walls  and  ceilings,  gas  burners  com- 
plied with  this  rule  about  as  well  as  incandescent  electric 
lamps.  However,  the  indirect  and  semi-indirect  lighting 
methods  which  have  gained  in  vogue  during  the  past  few 
years  have  shifted  the  balance  in  favor  of  the  distribution 
from  walls  and  ceilings,  thereby  making  it  imperative  that 
these  should  be  kept  free  from  dust,  soot  or  other  deposits. 
The  introduction  of  enameled  steel  ceiling  plates  over  gas- 
light units  and  the  persistence  with  which  some  gas  com- 
panies have  been  arguing  against  the  use  of  indirect  light- 


ing fixtures  imply  that  gas  lamps  are  at  a  disadvantage  in 
this  regard.  Incidentally,  attention  is  also  called  to  the 
part  which  the  deposits  of  dust  or  soot  play  in  marring  the 
beauty  of  walls  and  ceilings.  To  guard  against  such  dis- 
figuration it  might  i)e  well  to  add  a  new  tenet:  "The  light- 
ing shall  not  soil  the  walls  and  ceilings,  nor  shall  it  inter- 
fere with  the  artistic  effects  obtained  by  the  coloring  or 
gilding  of  the  same." 

The  second  and  third  rules  laid  down  by  Director  Meng 
seem  to  be  equally  well  met  by  Welsbach  burners  and  tung- 
sten lamps:  (2)  "The  illumination,  except  in  so  far  as  it 
relates  to  festival  or  decorative  lighting,  shall  not  be  more 
intense  than  necessary,  in  order  that  it  shall  not  tax  eyes 
which  already  have  been  tired  by  daylight."  (3)  "But  the 
illumination  shall  be  of  such  intensity  that  a  normal  eye 
can  clearly  discern  the  objects  in  the  room  even  at  the  dis- 
tances occurring  in  the  same." 

However,  it  is  only  when  judged  by  these  two  tenets  (out 
of  seven  or  more)  that  gas  stands  on  a  par,  for  the  experi- 
enced German  continues:  (4)  "The  lighting  shall  avoid  all 
glare;  particularly  shall  there  be  no  separate  points  of  light 
at  the  height  of  the  common  or  necessary  line  of  view  to 
make  a  persistent  impression  on  the  same  point  of  the  retina 
of  the  eye." 

Here  we  immediately  strike  the  difference,  as  gas  lamps 
are  not  easily  controlled  when  placed  beyond  the  reach  of  a 
person  standing  on  the  ground.  Consequently,  part  of  the 
gas  lamps  used  in  assembly  rooms  are  usually  placed  within 
the  line  of  vision,  while  allowing  the  corresponding  lamps  to 
be  installed  at  any  desired  distance  from  the  controlling 
switches — a  distinction  pointed  out  by  Herr  Meng  himself 
in  his  fifth  rule:  (5)  "The  lighting  shall  be  easily  turned 
on  and  off,  both  in  whole  or  in  part." 

The  sixth  precept  touches  a  point  which  the  gas  advocates 
have  often  tried  to  get  around,  but  which  persists  in  pre- 
senting itself:  (6)  "The  lighting  shall  neither  pollute  nor 
overheat  the  air  of  the  assembly  room."  That  any  heat 
generated  by  the  lamps  is  particularly  undesirable  in  a 
crowded  room  where  the  body  warmth  of  those  present  al- 
ready increases  the  temperature  of  the  room  should  hardly 
permit  of  argument.  Of  course,  the  heat  of  the  lamps,  or 
at  least  a  portion  of  it,  can  sometimes  be  used  for  causing 
a  suction  in  special  flues  and  therefore  improving  the  ven- 
tilation. But  whether  such  a  special  ventilation  really  justi- 
fies the  air  deterioration  which  makes  it  necessary  is  another 
question,  it  being  doubtful  if  the  best  results  can  be  obtained 
by  making  the  ventilation  partly  a  function  of  the  lighting, 
or  whether  the  plans  for  proper  lighting  should  involve  an 
added  outlay  for  ventilating  ducts.  In  view  of  recent  ten- 
dencies in  gas  lighting,  this  sixth  requirement  might  be  im- 
proved by  adding:  "Nor  shall  the  lighting  require  a  special 
ventilating  system  to  overcome  its  effect  on  the  air  of  the 
room." 

The  last  of  the  seven  German  tenets  is  also  interesting: 
(7)  "The  illumination  shall  be  free  from  fluctuations  in  the 
intensity  of  the  lighting,  as  free  as  possible  from  dis- 
turbances, and  without  danger  for  those  in  the  assembly 
room." 

In  years  gone  by,  when  voltages  often  showed  a  5  per 
cent  variation  during  the  course  of  an  evening,  and  when 
the  protection  of  circuits  against  outages  by  lightning  or 
grounds  was  very  crude,  the  first  two  parts  of  this  rule 
could  not  have  been  met  by  many  electric-light  circuits.  But 
that  day  is  over,  and  in  nearly  all  central-station  practice 
the  voltage  fluctuation  (and  the  corresponding  change  in 
candle-power  of  the  lamps)  is  negligible  compared  with  the 
flickering  of  gas  lamps  due  to  the  great  variations  in  gas 
pressure  at  various  times  of  the  day  and  evening.  The  other 
part  of  the  rule,  namely,  that  referring  to  the  endangering 
of  human  life,  would  rarely  come  into  play  in  assembly 
rooms,  although  it  is  conceivable  that  the  gas  supply  might 
be  turned  off  and  on  while  the  room  was  occupied  and  that 
a  serious  explosion  might  occur  in  the  endeavor  to  light  it 
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dows is  not  iiucoininon  and  where  such  an  extinguishing  of 
the  gas  may  easily  lead  {o  asphyxiation  as  well  as  explosions. 
.Ml  told,  the  recpiirenieuts  laid  down  hv  Director  Meng 
offer  an  effective  method  of  showing  how  fundamentally 
superior  electricity  is  to  gas  for  indoor  ligiitiug,  and  per 
haps  it  is  high  time  for  the  electrical  fraternity  to  accpiaiut 
the  general  public  with  such  simple  rules  for  eonipariiiL;  tlie 
desirability  of  lighting  .systems. 


RbCENT  TELEPHONE  PATENTS. 


DISPATCH    APPARATUS. 

Where  telephone  dispatching  is  in  use  with  selective 
calling  apparatus  the  way  stations  are  usually  called  in- 
dividually. It  may,  however,  be  desirable  to  signal  all 
simultaneously.  This  is  the  case  if  it  is  desired  to  send  out 
over  the  line  standard  time  signals  so  that  all  clocks  may  be 
adjusted.  A  bridging  signal  responsive  to  reversed  impulses 
will  serve  the  purpose  and  may  be  caused  to  follow  the  im- 
pulses in  such  a  way  as  to  reproduce  observatory  time  sig- 
nals. This  is  the  method  used  in  a  system  providing  this 
feature  patented  by  Mr.  E.  R.  Gill,  of  Yonkers,  N.  Y. 

A  second  patent  granted  to  this  same  inventor  describes 
a  dispatch  circuit  system.  The  telegraph  and  selector  con- 
trol relays  are  included  in  series  with  the  line.  The  line 
is  grounded  at  each  end  through  a  retardation  coil.  Each 
relay  is  bridged  by  a  high  non-inductive  resistance  and  a 
condenser.  The  telephone  apparatus  proper  is  connected 
only  during  actual  conversation.  It  is  legged  off  to  ground 
whenever  the  hook  switch  rises  to  its  top  limit.  Telephone 
conversation  is,  therefore,  over  a  grounded  circuit. 

The  patent  granted  to  Mr.  S.  L.  Van  Akin,  Jr.,  of  Liver- 
pool, N.  Y.,  describes  a  set  of  instruments  designed  for  a 
dispatch  line.  An  L-shaped  tube  is  mounted  so  that  it  may 
swing  about  a  vertical  axis  through  its  short  arm.  The 
end  of  the  long  arm  carries  a  second  tubular  arm,  to  the 
top  of  which  the  receiver  is  connected  and  to  the  lower  end 
of  which  the  transmitter  is  connected.  The  short  arm 
swings  about  a  horizontal  axis  near  the  transmitter.  The 
wiring  is  concealed  w-ithin  the  tubes  at  the  base  of  the 
vertical  arm.  Where  the  set  is  arranged  to  swing,  an  ar- 
rangement of  rings 'and  brushes  is  provided  so  as  to  avoid 
any  twisting  of  the  conductors.  This  also  provides  for 
switching  the  circuits  as  the  arm  is  swung  from  the  normal 
mid  position  to  the  position  of  use. 


Letters  to  the  Editors 


DIGGING  POST  HOLES  WITH  DYNAMITE. 


To  the  Editors  of  Electrical  World: 

Sirs  : — In  reference  to  the  report  in  your  issue  of  June  8 
on  the  digging  of  post  holes  with  dynamite  in  Marion, 
Ind.,  it  may  be  of  interest  that  a  very  similar  method  was 
used  by  the  writer  as  far  back  as  the  summer  of  1902  for 
pole  holes  on  the  grounds  of  the  Virginia  Polytechnic  Insti- 
tute. 

The  process  used  was  to  open  the  top  of  the  hole  about 
a  foot  deep  w^ith  a  round-point  shovel  and  drive  a  steel  rod 
down  to  within  about  6  in.  of  the  desired  depth  of  hole, 
pull  out  the  rod,  put  in  a  stick  of  dynamite  and  tamp  the 
hole  with  clay  or  fill  with  sand.  The  result  on  firing  the 
charge  was  all  that  could  be  desired,  usually  blowing  the 
earth  entirely  out  of  the  hole  in  the  shape  of  a  plug  which 
fell  to  pieces  around  the  hole. 


It  was  lonnd  to  be  good  practice  to  measure  from  the  top 
of  the  ground  to  the  top  of  the  cartridge,  remembering  the 
distance,  so  that  in  case  of  failure  to  fire  the  rod  could  be 
driven  down  to  within  about  6  in.  of  the  cartridge  and  a 
"pop"  shot,  about  one-fourth  of  a  stick  of  dynamite,  used 
to  fire  it  on  second  trial.  This  method  prcjved  satisfactory 
in  putting  holes  through  pavements  of  various  kinds  as 
well  as  ordinary  earth,  hive- foot  holes  were  the  ride  with 
us,  and  the  earth  was  usually  a  stiff  clay  with  about  a  foot 
of  loam  on  top.  l""or  deeper  holes,  7  ft.  to  H  ft.,  the  top 
was  excavated  for  from  1.5  ft.  to  2  ft.,  the  results  being 
satisfactory. 

W^ith  the  cartridge  well  tamped  no  "spooning"  was  nec- 
essary. Often  a  "borrow"  had  to  be  dug  to  obtain  earth 
to  tamp  the  pole.  It  was  found  that  poles  set  in  dynamited 
holes  stood  up  better  than  those  set  in  holes  dug  in  the 
usual  manner,  probably  because  the  explosion  compacted 
the  earth.  The  experience  of  the  writer  indicates  even 
lower  cost  results  than  those  reported  in  your  recent  issue. 

Bliicksburg,  Va.  Claudius  Lee. 


INDUCTION  MOTOR  WIRING. 


To  the  Editors  of  Electrical  World: 

Sirs  : — I  was  very  much  interested  in  an  article  in  your 
issue  of  May  25  under  the  heading  of  "Induction  Motor 
Wiring,"  stating  the  sizes  of  wire  which  are  necessary  for 
the  different  sizes  of  motors  of  220  volts  and  440  volts. 
This  is  a  point  on  which  I  believe  all  people  with  the  excep- 
tion of  the  boards  of  fire  underwriters  and  wire  manufac- 
turers feel  pretty  strongly.  The  idea  of  putting  in  a  cable 
which  is  several  times  as  large  as  is  required  to  carry  the 
current,  adding  to  the  cost  of  the  motor  this  extra  invest- 
ment, which  in  a  great  many  cases  exceeds  the  cost  of  the 
motor,  always  seems  to  me  not  only  downright  foolishness 
but  in  a  great  many  cases  out-and-out  robbery.  The  case 
cited  in  which  No.  4-0  cable  is  used  on  a  loo-hp,  440-volt, 
three-phase  motor  is  a  good  case  in  point.  The  actual 
current  that  this  machine  will  use  as  an  average  will  be 
under  100  amp  per  wire.  If  the  wire  is  inclosed  in  conduit 
so  as  to  keep  the  heat  in  it  as  much  as  possible,  there  will 
be  a  temperature  rise  in  the  wire  of  approximately  %  deg. 
Fahr.,  which  I  think  will  in  no  wise  harm  it  to  such  an 
extent  that  it  will  deteriorate  before  more  wire  can  be 
manufactured.  The  fact  that  from  the  nature  of  an  induc- 
tion motor  a  considerable  amount  of  current  has  to  be  used 
in  starting — a  current  which  if  continued  for  any  length 
of  time  would  burn  the  motor  up — is  no  reason  that  I  can 
see  why  the  wiring  should  be  made  of  such  size  that  it 
will  carry  this  overload  continuously. 

In  order  to  get  back  to  the  case  of  the  loo-hp  motor 
again,  the  circuit  will  pass  in  this  particular  case  from  a 
No.  4-0  cable,  which  can  carry  safely  325  amp  according  to 
the  underwriters  and  when  carrying  325  amp  has  a  tempera- 
ture rise  so  small  that  it  cannot  be  detected,  to  a  No.  6  wire 
in  the  machine  itself.  Now,  it  may  be  that  a  No.  4-0  cable 
stretched  in  insulators,  or  as  is  usually  done  in  iron  conduit, 
is  a  much  greater  hazard  than  the  No.  6  wire  carrying  the 
same  current  in  a  motor  which  is  generally  oil-soaked  and 
subject  to  no  protection  whatever  from  the  outside;  but, 
at  least,  we  are  led  to  believe  that  from  a  common  sense 
point  of  view  this  supposition  is  "tommyrot."  The  whole 
thing  is  as  inconsistent  as  it  would  be  to  lead  a  pup  with  a 
log  chain. 

I  should  be  very  glad  indeed  to  have  the  views  of  others 
on  this  proposition  and  to  learn  just  why  it  is  that  such  in- 
consistencies as  this  continue  to  be  the  standing  joke  of 
the  electrical  industry  and  force  the  electric  motor  user  to 
pay  for  wiring  which  is  in  no  way  better  or  safer  than 
wiring  which  can  be  supplied  at  a  very  much  less  cost. 

Clevehnd,  Ohio.  J.  F.  Lincoln. 


June  29,  1912. 
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Generators,  Motors  and  Transformers. 

Commutation. — D.  Rouektson. — After  describing  the 
methods  already  in  use,  the  author  explains  a  way  in  which 
the  oscillograph  can  be  applied  to  show  the  internal  currents 
in  an  armature  without  cutting  one  of  the  main  coils.  Rec- 
ords are  given  illustrating  various  points  about  commuta- 
tion, lie  also  urges  the  insertion  of  the  indicating  coil  dur- 
ing construction  as  a  matter  of  course  in  all  large  machines 
or  those  working  near  the  limits  of  good  comnuitation. — 
London  Electrician,  June  7,  1912. 

Characteristic  Curves  of  Synchronous  Motors. — K.  Si- 
mons.— The  author  shows  how  the  characteristic  curves  of 
synchronous  motors  may  be  plotted  in  a  very  simple  way  by 
making  use  of  Reuschle's  signation  method  (signierungs- 
prinzip).  The  feature  of  this  method  is  to  determine  the 
portions  of  the  area  on  which  the  curves  are  to  be  plotted  on 
which  points  of  the  desired  curve  cannot  be  situated.  These 
impossible  districts  are  found  by  taking  into  consideration 
the  sign  of  the  coefficients  of  the  equations  of  the  curve. 
This  method,  together  with  the  determination  of  the  asymp- 
totes and  of  a  few  points  of  the  curve,  gives  the  whole 
curves  with  a  high  degree  of  accuracy. — EUk.  Zcit.,  May  30, 
1912. 

Lamps  and  Lighting. 

Changes  in  Metallic  Filaments  During  Use. — F.  J.  Bris- 
LEE. — An  illustrated  description  of  an  investigation  of  the 
microstructure  of  metallic  filaments  and  the  changes  which 
they  undergo  while  incandescent.  Illustrations  of  the 
structure  before  use  and  after  use  are  given,  and  it  is  shown 
that  after  use  both  drawn  and  extruded  (sintered)  fila- 
ments become  entirely  crystalline  and  there  seems  to  be 
practically  no  difference  in  strength  between  the  two.  On 
purely  theoretical  grounds  the  advantage  of  a  drawn  fila- 
ment over  an  extruded  one  is  the  rate  at  which  the  crystalli- 
zation will  take  place  in  the  two  wires.  It  has  been  shown 
that  the  rate  of  crystallization  depends  upon  the  size  of  the 
crystallization  nuclei ;  hence  the  drawn  filament,  having 
smaller  crystallization  nuclei,  should  crystallize  more  slowly 
than  an  extruded  filament  which  has  relatively  large  nuclei. 
Further,  it  may  be  that  traces  of  gases  are  given  off  during 
the  running  of  the  lamp,  and  this  may  accelerate  the 
changes,  the  gas  acting  as  a  catalyst,  or  they  may  be  due 
to  the  alternate  formation  and  decomposition  of  a  com- 
pound between  the  gas  and  metal.  When  the  crystallization 
has  once  taken  place  there  seems  to  be  no  difference  in 
strength  between  the  drawn  and  the  extruded  filaments. 
The  possible  net  gains  in  favor  of  the  drawn  filaments  are 
increased  strength  of  wire,  whicii  assists  in  manufacture 
and  reduces  breakages  during  handling  and  transit,  and  the 
longer  time  required  for  the  drawn  filament  to  reach  the 
extremely  brittle  crystalline  state.  This  latter  gain  does 
not  seem  to  be  obtained,  at  any  rate  on  alternating-current 
circuits.  The  reason  for  this  is  not  evident,  and  for  its 
elucidation  further  investigation  is  required. — London 
Electrician.  May  31,  1912. 

Condensers  in  Scries  zvith  Metallic -Filament  Lamps. — 
A.  W.  AsHTON. — A  paper  read  before  the  (British)  Institu- 
tion of  Electrical  Engineers.  The  author  describes  recent 
developments  in  the  use  of  low-voltage  metallic-filament 
lamps  in  series  with  condensers  on  alternating-current 
circuits.  An  important  improvement  has  been  made  in  the 
process  of  manufacturing  condensers  of  tinfoil  paper  im- 
pregnated with  paraffin,  whereby  the  condenser  is  rendered, 
much  more  suitable  for  use  on  lighting  circuits.  The  new 
process  consists  essentially  in  the  immersion  of  the  con- 
denser Boll  in  melted  paraffim  wax  after  vacuum  impregna- 


tion and  the  subjection  of  the  wax  to  high  mechanical  pres- 
sure during  the  process  of  cooling.  The  pressure  is  from 
I  ton  to  2  tons  per  square  inch,  and  it  is  important  to  note 
that  while  the  pressure  is  maintained  on  the  paraffin,  the 
condenser  itself  is  not  pressed  upon  in  such  a  manner  as 
will  flatten  or  otherwise  distort  its  shape.  The  pressure  is 
maintained  until  the  paraffin  is  cooled  and  set.  The  author 
gives  an  account  of  measurements  of  the  dielectric  losses  in 
such  conden.sers  and  discusses  in  detail  the  series  system 
and  the  parallel  system  of  using  condensers  in  connection 
with  metallic-filament  lamps,  both  of  which  have  already 
been  described  in  detail  in  the  Digest.  Certain  advantages 
of  the  condenser  in  preventing  "overshoot"  and  in  cheapen- 
ing the  wiring  of  small  houses  are  dealt  with,  and  the 
effect  on  the  power-factor  of  public  supply  systems  of  the 
extensive  use  of  condensers  is  also  considered.  In  the 
discussion  which  followed  W.  R.  Rawlings  thought  that  the 
condensers  are  too  large  for  use  for  domestic  purposes.  A 
5-mf  condenser  is  2.5  in.  by  2.5  in.  by  6  in.,  which  is  too 
large  for  ordinary  applications  to  lamps.  In  his  reply  the 
author  said  that  the  size  depends  entirely  on  the  factor  of 
safety  which  is  considered  necessary.  The  condensers  in 
use  at  present  were  tested  at  tooo  volts  for  use  on  circuits 
up  to  250  volts.  By  reducing  the  straining  emf  to  500  it 
would  be  possible  to  reduce  the  dimensions  to  about  one- 
quarter  of  their  present  values.  It  is  not  considered  ad- 
visable, however,  to  reduce  the  factor  of  safety  because  it 
is  realized  that  in  order  to  extend  the  use  of  condensers 
an  absolutely  reliable  article  must  be  offered.  He  did  not 
think  the  reduction  of  the  dimensions  of  such  importance 
as  was  assumed,  as  the  condenser  can  generally  be  put  in 
such  a  position  that  its  dimensions  are  relatively  unim- 
portant.— London  Electrician.  May  24,  19 12. 

Disposition  of  Metallic  Filaments  in  Lamp  Bulbs. — A 
note  on  a  recent  British  patent  (27.388,  May  23,  1912)  of 
R.  Jahoda  &  Elcktrische  Gliihlampenfabrik  "Watt,"  Scharf, 
Loti  &  Latzko.  A  lamp  to  emit  light  uniformly  in  all  lateral 
directions  as  well  as  downwardly  is  made  with  the  upper 
and  lower  arms  radiating  from  the  stem  at  right  angles  to 
one  another.  Each  contains  hooks  for  the  reception  of  the 
filament.  The  resulting  disposition  of  the  mounted  filament 
is  as  a  warped  surface  which  secures  the  effect  sought.  For 
winding  long  lengths  of  filament  and  at  the  same  time  to 
keep  the  cross-arms  short,  a  double  row  of  hooks  may  be 
used,  when  two  warped  surfaces  are  obtained. — London 
Elec.  Eng'ing,  May  30,  1912. 

Tungsten  Lamps. — An  article  by  H.  A.  Hussey  on  series 
tungsten  lamps  for  street  lighting  and  another  article  by 
G.  P.  Scholl  giving  a  review  of  technical  advances  made  in 
the  last  few  years  in  the  construction  of  large  and  small 
tungsten  lamps  and  of  tungsten  lamps  for  special  purposes. 
—Elec.  Journal,  Jnne,  1912. 

Flame-Arc  Lamps. — An  article  by  W.  P.  Hurley  and  C.  B. 
Padon  on  street  lighting  by  metallic  flame-arc  lamps  and  an 
article  by  C.  E.  Stephens  on  the  long-burning  inclosed 
flame-arc  lamp  with  diagrams  of  its  mechanism. — Elec. 
J ournal,  June,  1912. 

Reflectors  for  Street  Lighting. — L.  Blocii. — .^n  illus- 
trated translation  of  his  recent  German  paper  in  which  the 
author  considers  the  question  of  the  most  suitable  shape  for 
the  reflector  to  be  used  with  metallic  filaments  for  street 
lighting  and  shows  that  the  parabolic  reflector  gives  the  best 
results.  The  question  of  the  most  suitable  height  at  which 
to  suspend  the  lamps  is  also  considered,  and  this  height  is 
shown  to  depend  on  the  candle-power  of  the  lamps  in  ques- 
tion.— London  Electrician,  May  31,  1912. 

Train  Lighting  in  Austria. — F.  Bach. — An  illustrated  ac- 
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Odiiiii  111'  tile  rt>iilt>  oiiiaim-il  wiili  oU-ctrio  iraiii  lij^litiiit^  nii 
the  IjiiptTor  I  i-idiiiaiid  .Northern  Kailmail.  I'.lectric  tram 
li).;litinji  \va^  uitroilnoed  on  this  road  in  i!^*)_',  a  pure-slorajje 
haitery  sysliin  heinjj  first  use<l.  In  nvi4  this  was  supple- 
mented by  a  mi.xed  system  with  storaj^e  l)altery  and  axle- 
driven  dynamo,  the  Dick  sini^le-storage  battery  system  be- 
injj  employed.  This  is  described  in  consideral)le  detail. — 
lih'k-   ti.  Md.uh.  (\ienna),  May  26,  1912. 

(ieneration,  Transmission  and   Distribution. 

Litis  I  crsiis  Steam. — Some  comparative  tigure.s  on  the  cost 
of  gas  and  steam-power  plants,  given  by  Carr  as  the  mean 
of  the  cost  in  a  large  number  of  small  and  medium-size 
stations.  The  figures  cover  the  cost  of  the  installation, 
comprising  both  machiiu'ry  and  buildings,  in  dollars  ])er 
l<ilo\\  att  rating  ; 


Below   SCO  Kw. 

From  SOD  Kw. 
to  1000  Kw. 

From  1000  Kw. 
to  2000  Kw. 

$275.00 

200.00 

S189.00 
167.00 

$147.40 

Gas 

152.40 

The  mean  cost  of  operation  i)er  kw-hr.  sold  is  1.58  cents 
for  municipal  producer  gas  plants.  1.36  cents  for  "ordinary" 
producer  gas  plants  and  2.34  cents  for  steam  plants.  These 
figures  do  not  include  interest,  taxes,  executive  direction, 
insurance.  When  these  are  included  the  cost  per  kilowatt- 
hour  sold  is  2.6  cents  for  municipal  producer  gas  plants  and 
3.26  cents  for  steam  plants ;  the  corresponding  figure  for 
"ordinary"  producer  gas  plants  is  "unknown."  Coal  is  fig- 
ured at  %2.',2  in  municipal  stations. — La  Rcz'ue  Elcc,  May 
24,  19 1 2. 

Diesel  Engine. — William  J.  U.  Sowter. — A  paper  read 
before  the  Dublin  section  of  the  (British)  Institution  of 
Electrical  Engineers  on  the  Diesel  engine  from  the  user's 
standpoint.  Although  the  Diesel  engine  has  considerable 
advantages,  first-class  attention  is  necessary  to  secure  reli- 
ability. The  choice  of  a  suitable  grade  of  oil  is  important. 
Owing  to  the  high  compression  which  must  be  maintained 
it  is  necessary  to  keep  the  valves  quite  tight.  The  inter- 
cooler  drain  must  be  blown  down  at  regular  intervals,  say 
every  half  hour,  particularly  in  damp  weather.  The  air- 
storage  receivers  are  provided  with  siphons  and  drains  and 
must  be  drained  every  day.  Finally,  the  causes  of  defective 
starting  are  discussed,  namely  (i)  low^  compression,  (2) 
defect  in  oil  pil'mp  or  oil  supply,  and  (3)  incorrect  adjust- 
ment of  fuel,  air  or  exhaust  valves. — London  Electrician, 
May  31,  1912. 

Electric  Motors  in  the  Textile  Industry. — O.  Reinh.\rdt. 
— The  conclusion  of  his  illustrated  paper  on  the  use  of  elec- 
tric motors  in  the  textile  industry,  with  special  reference  to 
individual  motor  drive. — Elek.  u.  Masch.  (Vienna),  May  26, 
1912. 

Electric  Motors  in  Quarries. — P.  X.  Harrison. — An  illus- 
trated article  on  the  electric  operation  of  limestone  quarries 
and  crusher  plants  with  data  on  energy  consumption  from 
actual  operation  in  three  quarries. — Elcc.  Journal,  June, 
1912. 

French  Water-Powers. — H.  Bresson. — An  article  giving 
statistical  data,  with  map,  on  water-powers  in  the  Garonne 
River  district  in  France. — La  Revue  Elec,  May  24,  1912. 

Traction. 

Electrification  of  Main-Line  Railroads. — W^illiam  J. 
Clark. — A  Franklin  Institute  paper  reviewing  the  present 
situation.  It  is  emphasized  that  conditions  of  no  two  rail- 
ways are  identical.  Electrification  of  each  or  all  requires 
careful  engineering  consideration.  The  adoption  of  electric 
traction  is  principally  dependent  upon  the  financial  results 
attainable  therefrom.  It  is  difficult  to  define  exactly  a 
main-line  railroad.  "Railroading"  is  "railroading,"  no  mat- 
ter by  what  motive  power  it  is  accomplished.     The  small 


iniil  IS  an  important  f.icior  in  perfecting  railroad  trauspor 
tation  methods.  Ihe  comparatively  high  capitalization  of 
street  and  electric  railways  is  not  entirely  attrii)utable  to 
electric  traction.  The  financial  results  obtained  from  elec- 
tric operation  of  all  kinds  and  tyi)es  of  railways  justify  its 
more  general  adoption  by  the  steam  railroads.  I'olitical 
and  gtnernmental  agitation  is  principally  responsible  for 
.America  not  having  made  greater  advancement  in  this  last- 
named  direction. — J onnuil  Eranklin  Inst.,  Jime,  i(;i2. 

Direct-Current  Mountain  Raittcay. — An  illustrate<l  de- 
scription of  the  direct-current  railway  from  Biasca  to 
.\c(piarossa  in  .Switzerland.  The  maximum  grade  is  t^.^, 
per  cent,  the  mean  grade  is  1.7  per  cent.  The  voltage  of 
the  trolley  wire  is  1200,  the  direct  current  being  obtained 
from  a  substation  from  three-phase  currents. — Schwiic. 
liau.zeitnng,  \'ol.  58,  191 1,  pages  223  and  235;  abstracted  in 
Elek.  Zeit.,  May  30,  1912. 

Pittsburgh. — G.  Schimi'FF. — An  illustrated  article  on  the 
proposition  of  providing  rapid  transit  for  Pittsburgh  on 
the  basis  of  the  projjosition  of  B.  J.  Arnold. — FJek.  Zeit.. 
May  30,  191 2. 

Installations,  Systems  and  Appliances. 

A  Nezi'  Jinergy  Rate  zvith  Poi<j.r- Limiting  Device. — II.  S. 
Hatfield. — Flat  rates  have  become  more  and  more  popular 
in  conjunction  with  a  power-limiting  device,  but  on  special 
occasions  consumers  want  to  use  a  greater  amount  of  power 
than  they  are  permitted  to  do.  To  accommodate  them  the 
central  station  of  Bremen  permits  them  to  apply  to  the 
station  for  short-circuiting  the  power-limiting  device  on  a 
certain  evening  for  a  payment  of  50  cents.  The  author  has 
devised  a  prepayment  apparatus  which  serves  the  same 
purpose ;  that  is,  when  a  certain  piece  of  money  is  thrown 
into  the  apparatus  the  power-limiting  device  is  automatically 
short-circuited  for  a  number  of  hours.  The  feature  of  the 
apparatus  is  the  omission  of  any  complicated  mechanism,  no 
clockwork  being  used  at  all.  When  the  coin  is  thrown  in, 
the  power-limiting  device  is  short-circuited  and  the  heat 
developed  in  a  resistance  wire  evaporates  a  certain  quan- 
tity of  mercury.  This  quantity  of  mercury  is  chosen  accord- 
ing to  the  number  of  hours  for  which  the  limiting  device 
is  to  be  short-circuited.  When  it  is  all  evaporated  a  contact 
is  broken  and  the  power-limiting  device  is  thereby  auto- 
matically again  connected  to  the  circuit. — Elek.  Zeit.,  May 
30,  1912. 

Wires,  Wiring  and  Conduits. 

Rating  of  Cables. — J.  Wagner. — An  article  in  which  the 
author  compares  the  new  rules  of  the  (British)  Institution 
of  Electrical  Engineers  on  the  rating  of  cables  with  the 
rules  of  the  German  Association  of  Electrical  Engineers 
and  shows  in  what  respects  both  are  unsatisfactory,  with 
suggestions  of  improvements. — London  Electrical  Review, 
June  7,  1912. 

Copper-Clad  Iron  Wire. — Some  notes  on  the  manufacture 
of  copper-clad  iron  wires,  their  physical  constants  and  uses. 
— London  Electrical  Reviezv,  June  7,  191 2. 

Electrophysics   and   Magnetism. 

Action  of  Ultra-Violet  Light  on  Chlorine. — A.  B.  Lud- 
LAM. — The  action  of  ultra-violet  light  upon  many  elements 
causes  them  to  eject  electrons,  and  the  more  electropositive 
the  element  the  more  easily  is  the  electron  ejected.  The 
author  has  made  extended  experiments  with  chlorine,  which 
is  of  particular  interest  as  it  is  the  most  electronegative 
element.  The  author's  experiments  show  that  under  the 
influence  of  ultra-violet  light  very  little  ionization  is  pro- 
duced, even  in  ordinary  air,  by  light  of  wave-lengths  longer 
than  200  [jLtjL.  Pure  dry  air  is  not  greatly  ionized  by  wave- 
lengths longer  than  180  [jl[jl,  but  with  shorter  wave-lengths 
the  ionization  is  considerable.  The  addition  of  a  trace  of 
water  vapor  to  air  enormously  increases  the  amount  of 
ionization.  The  addition  of  very  small  quantities  of  chlorine 
to  ordinarv  air  increases  the  amount  of  ionization,  but  with 
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more  chlorine  the  reverse  takes  place.  Pure  chlorine  is 
not  ionized  appreciably.  Pure  chlorine  does  not  form 
condensation  nuclei.  Chlorine  in  considerable  quantity  de- 
stroys the  ions  and  the  nuclei  otherwise  formed  in  air. 
These  results  point  to  the  fact  that  the  atom  of  chlorine 
does  not  easily  lose  an  electron,  and  this  is  what  might  be 
expected  from  its  electronegative  character. — Phil.  Mag., 
May,  1912. 

Kinetic  Theory  of  Matter  and  Atomic  Theory  of  Elec- 
tricity.—R.  A.  MiLLiKAN.— A  sketch  of  the  gradual  exten- 
sion and  evolution  of  our  knowledge  by  which  the  kinetic 
theory  of  matter  and  atomic  theory  of  electricity  have  now 
been  so  firmly  established  as  to  make  it  sure  that  they  will 
never  cease  to  be  the  cornerstones  of  physical  science. — 
Pop.  Science  Monthly,  May,  1912. 

Units,  Measurements  and  Instruments. 

Location  of  Icebergs  by  Resistance  Thermometry. — H.  T. 
Barnes. — An  abstract  of  a  lecture  held  before  the  Royal 
Institution  in  London.  The  author  indorsed  Pettersson's 
theory  that  ice  melting  in  the  sea  caused  three  currents  to 
be  set  up,  the  cold  sea  water  falling,  the  warmer  sea  water 
melting  the  ice  and  taking  its  place,  and  fresh  water  from 
the  melted  ice  rising  on  the  surface  around  it  but  not  mix- 
ing with  the  salt  water.  Scientific  advantage  might  be 
taken  of  this  last  phenomenon  and  the  presence  of  fresher 
water  be  indicated  by  altered  electrical  conductivity.  The 
"ice  blink''  and  other  signs  of  an  iceberg's  approach  are 
more  interesting  than  precise,  and  temperature  changes  in 
the  sea  have  not  hitherto  been  reliable  owing  to  the  crude 
methods  of  reading  in  vogue.  But  Pettersson's  theory  that 
some  temperature  effect  would  be  produced  by  currents  of 
fresh  water  from  the  melted  ice  suggested  the  idea  of  a 
recording  microthermometer.  An  instrument  was  required 
which  should  be  sensitive  enough  to  record  a  variation  of 
temperature  of  a  thousandth  of  a  degree  as  easily  as  an 
ordinary  thermometer  would  record  a  variation  of  2  deg. 
After  many  attempts  and  failures,  the  author  succeeded  in 
evolving  a  form  of  electrical  resistance  microthermometer 
which  would  register  variations  otherwise  entirely  over- 
looked and  would  indicate  the  presence  of  an  iceberg  at  a 
distance  of  half  a  mile.  The  thermometer  itself  was  fitted 
in  a  special  iron  cylinder  attached  to  a  guy  rope  for  im- 
mersion in  about  5  ft.  of  water  and  connected  by  wires  to 
the  recording  instrument  on  deck.  A  portable  form  of 
galvanometer  of  somewhat  special  construction  was  em- 
ployed, and  its  clock  mechanism  was  so  arranged  that  it 
would  work  anywhere  and,  indeed,  worked  better  when  there 
was  vibration,  the  vibration  destroying  any  false  balance. 
The  recording  instrument  contained  a  chart  mounted  on 
cylinders,  on  which  a  pen  recorded  the  temperature.  A 
series  of  microthermometric  charts,  some  made  in  the  North 
Atlantic  only  a  month  ago,  showed  how  changes  of  tem- 
perature denoted  the  presence  of  icebergs.  The  character- 
istic changes  and  the  rate  at  which  they  took  place  were 
more  significant  than  the  temperature  itself.  Generally 
there  was  a  rise  as  a  ship  drew  near  a  berg,  followed  by 
a  sharp  fall,  and  a  rise  after  the  berg  had  been  passed. 
The  first  rise  was  probably  due  to  absorption  of  the  sun's 
heat  by  fresh  water  from  the  berg.  According  to  one  chart, 
this  iceberg  effect  was  observable  even  in  water  at  a  depth 
of  16  ft.  below  the  surface. — London  Elec.  Review,  June  7, 
1912. 

Hot-]Vire  Ammeter. — A.  H.  Taylor. — An  illustrated  de- 
scription of  a  compensating,  linear-scale,  hot-wire  ammeter. 
Therlo  wire  is  used  and  the  sagging  of  a  wire  spanned  be- 
tween two  supports  is  utilized  to  rotate  a  mirror  or  deflect 
a  needle  as  the  case  may  be.  The  currents  to  be  compared 
are  carried  through  two  widely  separated  and  highly  in- 
sulated circuits,  so  that  the  ammeter  may  be  used  on  high- 
tension  and  high-frequency  circuits.  Fig.  i  is  a  view  of 
the  instrument  with  the  cover  removed.  There  are  two  in- 
dependent systems  of  four  therlo  wires  each,  stretched  be- 


tween fiber  posts  set  in  an  insulating  base.  Only  two  of 
these  wires  on  either  side  take  part  in  the  indication  of  the 
instrument,  the  others  being  connected  in  at  will  as  shunts 
to  alter  the  sensitiveness  of  the  ammeter.  These  shunts 
carry  practically  the  same  currents  as  the  indicating  wires, 
hence  have  the  same  temperature,  and  thus  give  a  shunt 
ratio   independent   of   the  current   strength.     The   two   in- 


Fig.     1 — Hot-Wire     Ammeter. 

dicating  wires  on  each  side  of  the  instrument  are  connected 
by  light  fiber  bridges  which  pass  inside  of  the  shunt  wires. 
The  dift'erential  feature  is  provided  for  by  two  similar 
springs,  which  connect  the  two  bridges  with  each  other  and 
with  the  end  of  the  needle.  The  ammeter  can  be  used  as 
a  direct-reading  instrument,  or  as  a  comparator  when  both 
sides  have  been  adjusted  to  the  same  sensitiveness. — Phys. 
Reviezv,  May,  1912. 

Accurate  Potentiometer  Method  for  Measuring  Resist- 
ance.— Walter  P.  White. — An  abstract  of  an  American 
Physical  Society  paper.  In  this  method  the  resistance  is 
made  part  of  a  Wheatstone  bridge  which  is  not  changed 
during  the  observations.  The  lack  of  balance,  which  may 
be  relatively  large,  is  not  allowed  to  send  a  current  through 
a  galvanometer,  but  is  measured  by  putting  a  potentiometer 
in  the  place  usually  occupied  by  the  galvanometer  alone. 
The  method  is  best  suited  for  measuring  resistance  changes 
rather  than  absolute  values.  It  is  obviously  more  accurate 
than  the  ordinary  potentiometer  methods,  since  the  elec- 
trical quantity  to  be  measured  is  much  smaller  and  changes 
in  the  battery  current  produce  far  less  effect.  Its  ad- 
vantage over  the  simple  Wheatstone  bridge  lies  in  the  fact 
that  no  troublesome  contact  resistance  changes  occur  dur- 
ing the  measurements,  and  that  the  general  advantages  of 
the  potentiometer  can  be  secured  along  with  some  of  the 
benefits  of  the  Wheatstone  bridge.  It  does  not  avoid  the 
difficulty  from  temperature  change  in  the  coils  which  occurs 
in  Wheatstone  bridge  work  of  high  precision,  but  it  facili- 
tates the  use  of  some  methods  which  diminish  this  difliculty 
also.  For  instance,  in  temperature  measurements  it  facili- 
tates the  use  of  resistance  thermometers  with  two  (or  four) 
coils  in  the  bulb,  half  of  them  of  wire  of  low  temperature- 
resistance  coefficient.  Some  of  the  disadvantages  which 
appear  to  have  prevented  the  use  of  thermometers  of  this 
type  might  be  obviated  if  the  metal  of  low  temperature- 
resistance  coefficient  should  be  the  alloy  of  silver  and 
platinum,  which  would  endure  much  the  same  heat  treat- 
ment as  the  pure  platinum  and  very  much  more  tlian  would 
be  admissible  with  manganin. — Phys.  ReiHcw,  May,  1912. 

Prony   Brake. — F.    W.    Henderson. — An    illustrated    de- 
scription of  a  brake  for  testing  motors  of  the  general  char- 
acter of  the  Prony  brake  with  several  mechanical  improve- 
ments facilitating  its  use. — Elec.  Journal,  June,  1912. 
Telegraphy,  Telephony  and  Signals. 

Direct-Reading  Wave-Meter. — S.  M.  Powell. — An  article 
giving-  further  information  on  a  new  wave-meter  devised  by 
Frich  Huth  which  has  already  been  noticed  in  the  Digest. 
It  depends  on  the  principle  of  resonance,  but  the  resonant 
condition  is  attained  automatically,  and  the  frequency  and 
wave-length  of  the  oscillation  examined  are  read  directly 
on  a  permanent  scale.  In  Figs.  2  and  3,  representing  the 
construction  of  the  new  instrument.  C  is  a  plate  condenser. 
/-   an   inductance  coil   and  A  a  neon  or  helium  tube,  con- 
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iicctcd  so  as  to  show,  by  its.  illiiiiimatioii,  the  uccurrcncc  of 
rcsonanci-  in  the  tuning  circuit.  The  n\ovabIc  plate  of  the 
comlcuscr.  carrying  the  neon  tube  on  an  extension  arm,  is 
rotatetl  by  chickwork  or  an  electric  niolur,  so  that  the 
capacity  of  C"  varies  continuously  and  periodically  over  the 
whole  range  between  its  niiniinuni  and  maxinunn  values. 
Huring  each  rotation  of  ("  the  rcst)nant  relationship  between 
C  and  /.  for  the  particular  case  exainineil  is  swept  through 
and,  at  the  moment  of  its  realization,  the  neon  tube  is 
lighted.  This  occurs  at  the  same  point  in  each  revolution, 
anil  at  a  speed  of  the  driving  motor  of  300  r.p.m.  the 
resonant  setting  is  passed  five  times  i)cr  second,  so  that  by 
persistence  of  vision  the  observer  sees  a  steady  band  of  light 
at  the  resonant  position  of  C  (and  .1).     By  placing  a  suit- 


Figs.  2  and   3 — Direct-Reading   Wave-Meter. 

ably  calibrated  scale  B  behind  the  path  of  motion  of  the  tube 
A  the  frequency  and  wave-length  of  the  oscillations  exciting 
L  can  be  read  at  once.  The  observed  position  is  the  mean 
of  a  number  of  rapidly  successive  automatic  settings,  and 
the  whole  conditions  of  working  result  in  the  readings  being 
nuich  more  accurate  than  individual  hand  settings,  besides 
being  more  easily  obtained.  Variations  in  the  excitation  of 
the  tuning  circuit  merely  alter  the  brightness  of  the  in- 
dicating tube.  Fluctuations  in  the  wave-length  measured 
cause  a  broadening  or  waving  of  the  luminous  band  accord- 
ing to  their  frequency  of  occurrence.  In  using  the  meter 
the  coupling  coil  is  moved  to  and  from  the  circuit  under 
examination  till  the  indicating  band  of  light  is  from  0.5  mm 
to  I  mm  broad.  If  sufficiently  loose  coupling  cannot  be 
obtained  to  yield  a  narrow  band,  readings  are  taken  at  the 
brightest  part  of  the. narrowest  band  obtainable.  By  simply 
disconnecting  the  condenser  C,  by  withdrawing  a  knob  in 
the  base-plate  of  the  instrument,  the  latter  indicates  the 
amplitude  and  purity  of  the  oscillations  examined. — London 
Elcc.  Reziezu,  June  7,  1912. 

Theory  of  Submarine  Telegraph  Cable. — H.  W.  Malcolm. 
— A  continuation  of  his  long  illustrated  theoretical  serial. 
The  author  discusses  the  determination  of  arrival  curves 
over  a  cable  with  a  condenser  at  one  of  its  ends  and  with 
condensers  forming  double  block,  also  with  a  condenser 
placed  somewhere  along  the  line  of  the  cable. — London 
Electrician,  May  31,  1912. 

Loaded  Cables. — E.  F.  Petritsch. — The  conclusion  of  his 
paper  in  which  he  compares  Krarup  telephone  cables 
(uniformly  loaded  by  spinning  iron  wire  around  the  copper 
conductor)  with  Pupin  cables  (discontinuously  loaded  at 
regular  intervals  with  induction  coils).  He  concludes  that 
with  respect  to  technical  efficiency  the  Krarup  cable  can  still 
compete  with  the  Pupin  cable  in  various  fields.  But  in  this 
comparison  the  question  of  cost  has  not  been  taken  into 
consideration  and  it  is  acknowledged  that  in  general  the 
Krarup  cable  is  more  expensive  than  the  Pupin  cable. 
Finally  reference  is  made  to  further  important  progress 
made  quite  recentlv  with  a  Pupin  cable  between  England 
and  Belgium,  whereby  the  prospects  of  the  Pupin  system  for 
submarine  cables  have  been  still  further  improved. — Elek. 
II.  Masch.  (Vienna),  May  26,  1912. 

Telegraphy    and    Telephony. — W.    A.    J.    0"]\Ieara. — A 


paper  read  before  the  Yorkshire  section  of  the  (iiritish) 
Institution  of  h-Iectrical  I'ligineers  on  the  present  status  of 
telegraphy  and  telephony,  with  special  reference  to  the 
system  of  the  British  l'<jst  OlTice. — London  l:lectriciau. 
May  31,  1912. 

Effect  of  Solar  Eclip.se  on  U'irelc.is  Tclcijntphy.—  W. 
Sciii.EDKRMANN. — A  note  ou  experiments  made  during  a 
recent  solar  eclipse  between  two  stations  in  Denmark,  show- 
ing a  remarkable  strengthening  of  signals  during  the 
eclipse.  This  is  due  to  the  reduced  action  of  the  sunlight, 
and  the  phenomenon  is  the  same  as  that  which  causes  better 
receiving  at  night  than  during  day. — London  I.lcctrician, 
May  31,  1912. 

Miscellaneous. 

South  Africa. — An  article  giving  statistical  data  on  the 
electrical  import  trade  into  British  South  Africa  [n  1910 
and  191 1.  Great  Britain  and  Germany  are  the  two  coun- 
tries which  are  the  chief  importers.  The  United  States  is 
mentioned  as  an  importer  of  electric  cable  and  wire,  elec- 
tric fittings,  India  rubber  ($75,000  in  1911  against  $15,000 
in  1910),  lamps,  machine  belts,  electrical  machinery,  cranes, 
mining  machinery  ($800,000  in  191 1),  rails  and  other  tram- 
way and  railway  material. — London  Elec.  Review,  June 
7,  1912. 

Bank  for  Electrical  Undertakings. — C.  Ergang. — An 
article  giving  a  concise  history  of  the  Corporation  for 
Electrical  Undertakings  in  Berlin  (Gesellschaft  fiir  Elek- 
trische  Unternehmungen),  which  is  one  of  the  big  German 
corporations  founded  to  finance  the  electrical  industry. 
The  beginnings  of  the  corporation  are  outlined  and  it  is 
shown  how  it  gradually  gave  up  manufacturing  and  con- 
centrated its  interests  on  operating  companies.  A  table  is 
given  showing  the  financial  development  of  the  corpora- 
tion from  its  beginning  down  to  the  present  time. — Elck. 
Zeit.,  May  30,  1912. 

Electrical  Factory. — An  illustrated  description  of  the 
various  works  in  Berlin  and  neighborhood  where  the 
Siemens-Schuckert  company  and  the  Siemens-Halske  com- 
pany carry  on  the  manufacture  of  electrical  and  engineering 
apparatus. — London  Electrician,  June  7,  1912. 


Book  Reviews 

Electric  Discharges,  Waves  and  Impulses.     By  Charles 
Proteus  Steinmetz,  Ph.D.     New  York:    McGraw-Hill 
Book  Company.     149  pages,  64  illus. 
In  the  review  of  this  book  which  appeared  in  the  issue 

of  May  4  the  price  was  hicorrectly  given  as  $2.50  instead 

of  $2. 


Telegraphie  sans  Fil.    Par  Prof.  Dr.  J.  Zenneck.   Traduit 
de  I'allemand  par  P.  Blanchin,  G.  Guerard  et  E.  Picot. 
Paris:  Gauthier-Villars.    385  pages,  332  illus. 
This  work  is  based  upon  the  larger  treatise  of  the  author 
on    electromagnetic    oscillation    and    wireless    telegraphy, 
which  has  also  been  translated  into  French,  and  of  which 
a  knowledge  is  required  in  order  to  read  easily  these  pages. 
^^'hile  to  some  extent  an  abridgment  of  the  earlier  work, 
the  author  points  out  that  in  many  respect  it  is  a  distinct 
book;  for  example,  of  the  332  illustrations,  all  but  seventy- 
four  are  original. 

The  book  devotes  especial  attention  to  the  practical  as- 
pects of  damping,  couplings,  resonance  and  propagation  of 
waves  along  the  surface  of  the  earth.  An  appendix  con- 
tains some  useful  tables,  including  one  showing  the  increase 
of  effective  resistance  with  frequency.  A  bibliography  adds 
to  the  value  of  the  book.  This  volume  and  the  larger  work 
of  the  author  constitute  a  contribution  to  the  literature  of 
wireless  telegraphy  to  which  only  the  work  of  Fleming  ap- 
proaches in  importance. 
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New  Apparatus  and  Appliances 


MOTOR-DRIVEN  AIR  COMPRESSOR. 


An  air  compressor  comprising  a  self-contained  set,  the 
motor,  starter  and  storage  tank  being  mounted  on  an  iron 
base,  has  recently  been  placed  on  the  market  by  the  Goulds 
Manufacturing  Company,  Seneca  Falls,  N.  ^^      The  coiii- 


Motor- Driven    Air    Compressor. 

pressor  is  operated  by  a  i-hp  motor  and  has  be^n  designed 
to  handle  1.27  cu.  ft.  of  free  air  per  minute  when  operated 
at  150  r.p.m  The  tank  is  28  in.  long  by  14  in.  in  diameter 
and  will  hold  3.25  cu.  ft.  of  air  at  a  pressure  at  150  lb. 


EXPANSION  CHAMBER  FOR  TRANSFORMER    OIL. 


It  is  essential  for  the  reliability  of  oil-cooled  transformers 
that  the  oil  shall  remain  unaltered  as  long  as  possible.  One 
cause  of  trouble  has  been  the  deterioration  of  the  oil  through 
chemical  change  and  the  formation  of  sludge.  Experiments 
have  demonstrated  the  fact  that  warm  oil,  if  in  immediate 


Transformer    Equipped    with    Oil-Expansion    Chamber 

contact  with  air,  absorbs  oxygen  from  the  atmosphere  and 
undergoes  a  chemical  change,  while  the  change  is  almost 
negligible  if  the  air  is  excluded. 

The  transformer  shown  in  the  illustration  has  been  pro- 
vided with  a  small  tank,  called  the  expansion  chamber,  which 
prevents  the  heated  oil  from  coming  in  contact  with  the  air. 
The  expansion  chamber  is  only  partly  filled  witii  cold  oil. 


as  shown  by  ihc  lower  lc\cl  in  the  tank.  This  oil  remains 
cold  and  practically  unatYccted  by  contact  with  the  at- 
mosphere. As  the  transformer  temperature  rises  a  certain 
amount  of  warm  oil  will  expand  from  the  transformer  tank 
past  the  bend  of  the  siphon  pipe  into  the  expansion  chamber, 
but  this  flow  takes  place  slowly  and  the  heated  oil  is  com- 
paratively cold  when  it  reaches  the  expansion  chamber. 
The  expansion  chamber  offers  the  further  advantage  of  pre- 
venting water  from  condensing  on  the  cover  of  the  trans- 
former. In  the  ordinary  design,  without  expansion  chamber, 
the  alternate  expansion  and  contraction  of  the  oil  causes  air 
to  be  sucked  into  and  expelled  from  the  transformer  case. 
The  air  contains  a  certain  amount  of  moisture  which  con- 
denses on  the  cover  when  the  transformer  cools.  The  new 
arrangement  is  said  to  exclude  completely  the  formation 
of  water  inside  the  casing. 

The  outlet  of  the  siphon  pipe  in  the  expansion  chamber  is 
arranged  in  such  a  way  that  any  water  which  may  collect 
in  the  expansion  chamber  cannot  enter  into  the  siphon  pipe 
before  the  water  level  reaches  a  certain  height.  A  drain-off 
screw  is  provided  at  the  bottom,  by  means  of  which  the 
lower  portions  of  oil  and  anv  accumulation  of  water  can  be 
removed. 

The  Siemens-Schuckert  company  of  Berlin  is  now  provid- 
ing all  its  medium-size  and  large-size  transformers  with  such 
expansion  chambers. 


SEMI-PORTABLE 


STEAM-ENGINE 
PLANT. 


GENERATING 


In  the  town  of  Dawlish,  England,  there  is  a  small  electric 
generating  plant  which  possesses  some  interesting  features. 
The  plant  is  installed  in  a  brick  building  and  consists  of  an 
engine-room  with  ample  space  for  future  additional  in- 
stallations, a  storage-battery  room  and  an  office  for  the 
engineer. 

The   generating  equipment   consists   of   a   Garrett   highly 
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Semi-Portable  Steam-Engine  Generating   Plant. 

superheated,  semi-portable  steam  engine  which  drives  by 
means  of  a  belt  a  Crompton  25-kw,  200-230-volt  generator 
charging  set.  The  engine  is  of  the  single-cylinder,  non- 
condensing  type.  The  steam  distribution  is  effected  by  a 
balanced  piston  valve,  and  the  cylinder  and  valve  casing  are 
jacketed  with  boiler  steam.  The  superheater  is  of  substan- 
tial construction  and  so  ])lacod  that   it  can   readily  be  kept 
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clean  and  in  no  way  intcilorcs  with  llic  use  of  llic  lube 
brush  for  the  boiler  Ihic.  The  engine  has  proved  to  be 
very  economical,  and  a  recent  test  made  under  ordinary 
rmniini;  conditions  sliowed  a  fuel  consumption  of  4.17  lb. 
of  coal  per  k\v-hr. 

The  battery  consists  of  iiO  cells  with  a  total  rating  of 
4S0  amp-hr.  The  usual  switchboard  and  meter  eipiipments 
are  provitleil.  Overheail  mains  and  bare  copper  are  used 
throughout,  except  for  the  coiniection  between  the  generator 
charging  set  and  the  switchboard,  where  the  connections 
have  been  made  under  the  floor  in  pipes. 

Tlie  plant  was  built  for  the  town  of  Dawlish  by  Messrs. 
Cronipton  &  Company,  Ltd.,  of  Chelmsford,  I-ingland,  and 
is  operated  by  the  Dawlish  Electric  Light  &  Power  Com- 
pany, the  manager  of  which  is  Mr.  C.  C.  Hodges. 


VENTILATING  FAN. 


The  equipment  for  the  ventilating  fan  shown  below,  with 
its  peculiarly  shaped  blades,  is  said  to  be  very  efficient,  the 
arrangement    employed    having    cost    considerable    experi- 


Ventilating    Fan. 

mental  work.  An  i8-in.  fan  driven  by  a  i/i6-hp  motor  is 
said  to  move  3400,  cu.  ft.  of  air  per  minute,  and  a  42-in. 
fan  driven  by  a  i-hp  motor  moves  20,000  cu.  ft.  They  are 
made  by  the  Mechanical  Appliance  Company,  Milwaukee, 
Wis.,  for  both  direct-current  and  alternating-current 
systems. 

GROUNDING  DEVICE. 


A  grounding  device  that  is  said  to  meet  the  requirements 
of  electric  lighting  and  telephone  service  is  shown  herewith. 
The  construction  embodies  the  salient  features  said  to  have 
proved  effective  in  establishing  a  permanent  earth  con- 
nection. 

This  grounding  device  consists  of  a  hollow  cylindrical 
cast-iron  shell  approximately  5  in.  in  diameter  and  12  in. 
long.  Supported  by  this  shell,  and  forming  part  of  the 
same  casting,  are  a  number  of  longitudinal  ribs  that  extend 
radially  outward  from  the  circumference  of  the  cylindrical 
surface.  The  center  of  the  box  serves  as  a  receptacle  for 
holding  a  special  hygroscopic  compound  of  silicates,  sodium, 
carbon  and  vegetable  fiber.  Connection  to  the  ground  box 
is  made  by  means  of  a  i-in.  galvanized-iron  pipe  that  is 
screwed  into  the  top  of  the  casting  and  securely  fastened 
to  the  body  by  means  of  a  suitable  clamping  lug.  The  en- 
tire device  is  galvanized  by  the  hot-dip  process  to  eliminate 
corrosion  due  to  electrolytic  action  or  oxidizing  of  the  ex- 
posed parts. 


The  device  provides  a  surface  of  over  500  si[.  in.,  so  that 
the  current  density  per  unit  area  for  any  given  discharge 
is  reduced  to  a  very  small  amount. 

Another  point  that  has  received  particul.ir  attention  in 
this  device  is  the  method  of  sui)plying  moisture  to  the  earth 
immediately  surrounding  the  ground  connection.  Tests 
have  proved  that  in  general  practically  all  the  resistance  to 
a  current  from  an  electrical  conductor  to  the  surrounding 


Grounding    Device. 

earth  lies  within  a  few  inches  of  the  grounding  device. 
Moreover,  since  the  transfer  of  current  is  principally  by 
means  of  electrolytic  conduction,  the  effectiveness  of  any 
ground  connection  vs^ill  be  dependent  upon  the  chemicals 
existing  in  the  earth  in  intimate  contact  with  the  ground 
electrode  and  also  upon  the  amount  of  moisture  present. 
The  hygroscopic  compound  tends  to  draw  and  retain  a  con- 
siderable amount  of  moisture. 

In  large  installations  of  electrical  apparatus  where  it  is 
desirable  to  install  a  particularly  heavy  ground  connection 
several  ground  boxes  should  be  installed  5  ft.  or  more  apart 
and  connected  together  by  a  common  grounding  bus.  This 
grounding  device,  called  the  "Maxum"  ground  box,  has  been 
placed  on  the  market  by  the  Fairmount  Electric  &  Manu- 
facturing Company,  Philadelphia,  Pa. 


OIL  ENGINE  FOR  LOW-GRADE  FUELS. 


In  the  accompanying  illustration  is  shown  a  low-pressure 
internal-combustion  engine  of  the  hot-head  type,  which  oper- 
ates on  the  four-stroke  cycle,  using  low-grade  fuel  oils. 
Simplicity,  strength,  ample  bearing  surfaces  and  absence  of 
delicate  parts  are  features  of  its  mechanical  design.  The 
main  frame  is  of  the  box  form,  heavy-duty  type,  cast  solid 
with  the  casing  forming  the  water-jacket  and  the  two  main 
bearings.  A  valve  box  containing  the  admission  and  the  ex- 
haust valves,  located  on  the  cam  shaft  side,  permits  the  use 
of  short,  well-balanced  valve  levers,  having  the  advantages 
of  minimum  noise  and  friction. 

On  the  first  outward  stroke,  the  suction  stroke,  air  is 
drawn  into  the  cylinder  through  the  valve  box  and  a  short 
pipe  connecting  with  the  inside  of  the  main  frame  of  the 
engine.  At  the  same  time,  the  rotary  fuel-oil  pump,  which  is 
driven  by  a  belt  from  the  cam  shaft,  sends  a  charge  of  fuel 
oil  through  a  spray  nozzle  into  the  vaporizer,  where  it  is 
vaporized  by  contact  with  the  hot  cap.  On  the  return  stroke 
the  air  and  vaporized  oil  are  compressed  to  a  pressure  of 
about  52  lb.  per  square  inch,  and  the  heat  generated  by  the 
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compression  stroke,  added  to  that  from  the  hot  cap  of  the 
vaporizer,  produces  combustion  of  the  mixture. 

The  second  outward  stroke  is  the  impulse  stroke,  expan- 
sion taking  place  from  a  pressure  rise  of  about  160  lb. 
per  square  inch.  On  the  exhaust  stroke  the  cylinder  is 
scavenged. 

The  oils  used  are  crude  or  fuel  oils  as  heavy  as  24  deg. 
Beaume.  The  engines  larger  than  100  hp  will  operate  on 
crude  oils  as  heavy  as  15  deg.  Beaume.  These  fuel  oils  arc 
obtainable  generally  throughout  the  United  States  in  tank- 
car  lots  at  from  2  cents  to  4  cents  per  gallon.  Various 
grades  of  refinery  by-product  oils,  all  of  which  are  cheaper 
than  kerosene,  are  also  used  in  these  engines.     The  fuel 


200-MILE  ELECTRIC  ROADSTER. 


Fig.    1 — Cross-Section    of    Crude-Oil     Engine. 

consumption  guaranteed  is  i  lb.  of  oil  per  brake-horse-power 
per  hour,  but  recent  tests  of  these  engines  by  Prof.  W.  T. 
Magruder,  of  the  mechanical  engineering  faculty  of  Ohio 
State  University,  showed  even  a  lower  consumption  than 
this. 

In  these  tests,  which  were  made  on  a  50-hp  engine,  the 
fuel  oils  used  were  Texas  "Solar  oil"  from  the  Gulf  Refining 
Company,  "34  deg.  Beaume  distillate,"  and  "Aladdin  Secur- 
ity" kerosene  from  the  Standard  Oil  Company.  The  fuel 
consumption  varied  with  load  as  follows,  the  tests  being 
made  at  1235  ft.  above  sea-level : 


Pounds 

1       Pounds  per 

Oil. 

Brake-Hp. 

per  Hour. 

Hp-hour. 

Solar 

0.0 

U.3 

Solar 

19.8 

2.S.3 

1.18 

Solar 

35. 0 

3:i.() 

0.97 

Solar 

49.3 

41.7 

0.85 

Solar 

61.8 

51.0 

0.83 

Kerosene 

42.8 

42.8 

0.88 

Distillate 

49.3 

42.5 

0.86 

The  amount  of  lubricating  oil  used  for  1000  brake-hp- 
hours  at  full  load  was  1.3  gal.,  and  a  water  consumption  of 
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Fig.  2 — Crude-Oil   Engine   Installation. 

from  7  gal.  to  8  gal.  per  brake-hp-hour  gave  satisfactory 
results.  The  time  required  to  start  the  engine  when  cold 
was  found  to  be  four  minutes  and  twenty-five  seconds,  which 
is  the  average  of  four  runs  and  represents  the  interval  be- 
tween lighting  the  torch  and  picking  up  of  load  by  the 
engine.  The  engine  is  built  in  ratings  from  50  hp  to  300  hp 
by  the  Covington  Machine  Company,  Covington,  V^a. 


Mr.  Herbert  George,  a  business  man  of  Denver,  Col., 
operates  an  electric  roadster  which  is  making  runs  of  203 
miles  per  charge,  after  three  years'  use.  during  which 
time  the  car  has  totaled  20,000  miles.  From  Denver  to 
Colorado  Springs  is  a  distance  of  75  miles,  and  despite 
the  severe  grades  of  the  Colorado  roads  Mr.   George  has 


200-iVlile    Electric   Roadster. 

found  no  difficulty  in  making  the  round  trip  to  the  resort 
in  a  day,  with  enough  surplus  charge  left  in  his  batteries 
for  an  ordinary  day's  business  use  of  the  car  in  the  city 
streets  after  his  return.  In  all  the  three  years  there  has 
been  no  outlay  for  repairs,  while  the  cost  of  charging^ 
washing,  stabling  and  garaging  the  car  has  not  exceeded 
$8  a  month,  according  to  the  Denver  Gas  &  Electric  Com- 
pany, which  furnishes  energy  for  charging.  Ordinarily 
the  car  is  charged  only  once  a  week,  receiving  energy  suf- 
ficient for  the  entire  seven  days'  run.  The  car  is  a  Detroit 
Electric  equipped  with  Edison  nickel  iron  cells  and  is 
declared  to  be  giving  better  mileage  performance  in  its 
third  year  than  while  new. 


ALTERNATING-CURRENT    GENERATORS 
KEOKUK,  lA. 


FOR 


Simultaneously  with  the  construction  of  the  power  house 
for  the  hvdroelectric  development  on  the  Mississippi  River 
at  Keokuk,  la.,  the  initial  generating  equipment,  comprising 
fifteen  large  alternating-current  generators,  is  now  being 
built  in  the  shops  of  the  manufacturers  at  Schenectady, 
N.  Y.  The  generating  station,  when  completed,  will  meas- 
ure 1718  ft.  in  length,  with  a  width  of  132  ft.  10  in.  and  a 
total  height  of  177  ft.  6  in.  The  superstructure  will  be 
107  ft.  6  in.  from  the  generator  floor  to  the  pinnacle.  An 
ultimate  capacity  of  thirty  generating  units  is  provided 
for  in  the  station  plans.  It  will  be  recalled  from  previous 
descriptions  which  have  been  published  in  these  columns 
concerning  the  Keokuk  project  that  the  turbines  will  be  of 
the  Francis  single-runner  vertical  type,  with  a  normal 
capacity  of  10,000  hp  each. 

Each  turbine  and  generator  will  form  an  independent 
unit,  and  the  revolving  field  of  the  generator  will  be  sup- 
ported on  the  top  of  the  25-in.  vertical  wheel  shaft,  directly 
over  the  turbine.  An  assembly  view  of  one  of  these  gene- 
rators is  shown  in  the  accompanying  illustration.  The  over- 
all diameter  of  these  machines  is  36  ft.  and  their  height 
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is  1^  ft.,  wliilr  tlic  tiil;il  weight  will  cxccoil  300  tons.  I  li roc- 
phase  altrmaliiijj  current  will  lie  nt^i'^ratcd  at  a  pres.sure 
of  11,000  volts,  at  tiic  rated  speed  of  57.7  r.i).iu.  F-acli 
of  these  i^eneratinfj  units  will  have  a  rated  capacity  of 
7500  kw.  l-'ifilit  water-cooled  110,000  volt  transformers  will 
be  installed  for  raising  the  pressure  for  transmission  to  I'm 


7500-kw    Generntor    for    Keokuk     Hydroelectric     Plant. 

lington,  la.,  and  St.   Louis,  Mo.,  the  latter  city  being  137 
miles  distance. 

The  direct-current  excitation  for  the  main  generating 
units  will  be  supplied  by  loo-kw  motor-generator  sets,  which 
in  turn  will  receive  energy  from  a  200-kw  alternating-cur- 
rent waterwheel-driven  generator.  The  ultimate  output 
of  the  main  generating  system  will  be  225,000  kw  or 
300,600  hp.  The  public-utility  corporations  in  St.  Louis 
have  already  contracted  for  60,000  hp,  out  of  a  total  of 
200,000  hp  which  has  been  offered  for  sale.  An  idea  of 
the  magnitude  of  this  hydroelectric  development  may  be 
obtained  from  the  statement  recently  made  that  it  will 
develop  about  three  times  the  power  now  used  for  manu- 
facturing in  the  State  of  Iowa,  or  more  than  is  now  used 
in  the  State  of  Missouri,  or,  again,  about  one-third  of  that 
now  used  in  the  entire  State  of  Illinois.  The  Mississippi 
River  Power  Company,  which  is  the  proprietor  of  this  great 
development,  promises  that  operation  will  commence  not 
later  than  July  13,  1913.  The  generating  equipment  is 
being  furnished  by  the  General  Electric  Company. 


TIME-PHASE  SHIFTER  FOR  WATT-HOUR-METER 
TESTING. 


It  is  well  known  that  a  watt-hour  meter  that  registers 
accurately  a  load  at  one  power-factor  may  give  incorrect 
registrations  when  the  power-factor  departs  from  this  value. 
It  is  essential,  therefore,  to  test  a  w-att-hour  meter  through- 
out the  full  range  of  power-factor  encountered  in  service. 
In  order  to  avoid  the  inconvenience  of  changing  the  actual 
power-factor  of  the  test  load  there  has  been  developed  the 
device  illustrated  herewith,  which  permits  one  to  shift  the 
relative  time-phase  positions  of  the  currents  in  the  series 
and  shunt  coils  of  the  watt-hour  meter  without  changing 
the  character  of  the  load.  The  apparatus  includes  two  auto- 
transformers.  One  is  connected  in  one  phase  of  a  two- 
phase  or  three-phase  circuit  and  is  provided  with  a  multi- 
plicity of  taps  for  obtaining  different  potentials  in  that 
phase.  The  auto-transformer  also  has  a  multiplicity  of 
taps,  and  by  connecting  this  between  the  third  wire  of  the 
circuit  and  the  taps  of  the  first  auto-transformer,  emfs  of 
various  time-phases  are  set  up  in  the  second  auto-trans- 
former. By  using  the  proper  taps  of  the  second  auto-trans- 
former the  value  of  the  emf  is  kept  constant.  A  dial  switch 
is  connected  to  the  various  taps  of  the  two  auto-trans- 
formers in  such  a  way  that  by  turning  the  switch  handle  a 


eoiislaiil     emf     of     predetermined     relative     tiiiie-i)hase     is 
obtained  for  each  position  of  the  dial  switch. 

Ihe  <liagram  of  I'ig.  2  shows  the  interconnection  em- 
ployed to  obtain  the  desired  results.  A,  B  and  C  represent 
the  three  conductors  of  a  three-phase  circuit  from  any 
three-phase  source.  The  two  auto-transformers  of  the 
phase-shifter  are  shown  at  OT  and  NM ;  NM  is  connected 
to  the  line  conductors  AC  at  the  points  P'  and  M.  The 
other  auto-transformer  OT  is  permanently  connected  at 
tlic  point   O  with  the  line   wire  B.     With   the  auto-trans- 


Flg.     1 — Time-Phase     Shifter     for     Watt- Hour-Meter     Testing. 

former  OT  connected  as  shown  in  the  diagram,  with  the  tap 
E  connected  at  the  corresponding  tap  E  on  the  auto-trans- 
former NM,  the  emf  set  up  in  the  auto-transformer  OT  will 
have  a  relative  time-phase  position  to  the  emf  between  the 
wires  BC  represented  by  the  angle  EOM.  If  the  load  cur- 
rent to  the  watt-hour  meter  is  taken  from  the  phase  BC 
through  the  series  coil  5"  and  the  emf  for  the  shunt  winding 
V  from  the  auto-transformer  OT  at  the  points  0  and  P, 
it  is  evident  that  the  emf  in  the  shunt  winding  will  differ  in 
time-phase  from  the  current  in  the  series  winding  by  the 
angle  EOM.  It  is  readily  seen  that  if  the  auto-transformer 
OT  is  connected  between  O  and  some  other  point  of  the 
auto-transformer  NM,  as  at  F',  the  phase  of  the  emf  on 
the  shunt  winding  will  have  a  different  time  relation  to  the 
current  in  the  coil  5"  but  the  value  of  the  emf  will  remain 
the  same.  By  providing  proper  taps  on  the  two  auto- 
transformers,  any  desired  time-phase  relation  may  be  ob- 


Fig.  2 — Interconnection  of  Auto-Transformer  Time-Phase  Shifter. 

tained,  and  it  is  evident  that  if  the  auto-transformer  OT 
occupied  the  position  ON,  there  would  be  a  difference  in 
time-phase  of  90  per  cent  between  the  emf  and  current 
which  would  be  equivalent  to  a  power-factor  of  zero.  The 
above-described  time-phase  shifter  has  been  placed  on  the 
market  by  the  States  Company,  202  West  Water  Street, 
Syracuse,  N.  Y. 
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Industrial  and  Financial  News 


COMMENT  on  the  trade  situation  continues  to  be  op- 
timistic in  tone,  and  a  general  impression  obtains 
in  iinancial  circles  that  conditions  are  ripe  for  busi- 
ness expansion  despite  the  disquieting  influences  of  the 
political  campaign.  Crop  conditions  are  still  promising  in 
nearly  every  section  of  the  country,  and  in  some  of  the 
agricultural  districts  that  were  backward  favorable  weather 
has  prevailed  during  the  week.  Production  of  steel  is  go- 
ing forward  at  record  rates,  demand  for  nearly  all  the 
metals  is  good,  and  higher  prices  for  iron  and  steel  are  being 
asked  by  nearly  all  dealers.  New  business  is  being  placed 
with  the  mills  in  large  volume,  orders  for  railroad  equip- 
ment forming  a  fair  proportion.  Some  scarcity  of  labor  is 
reported  here  and  there.  Railroad  officials,  returning  from 
inspection  tours,  say  that  the  outlook  is  very  favorable  in 
spite  of  the  facts  that  tonnages  are  not  so  large  as  might  be 
desired  and  that  some  feeling  of  conservatism  still  exists. 
There  have  been  no  changes  of  moment  in  the  money 
market  during  the  week.  Rates  on  June  26  were:  Call, 
2%@3  per  cent;  ninety  days,  3J4@3/^  pei"  cent. 


Illuminating  &  Power  Securities  Corporation  Formed. — 

A  company  known  as  the  Illuminating  &  Power  Securities 
Corporation  was  incorporated  recently  under  Virginia  laws 
to  deal  in  securities  and  in  properties  of  public-service  cor- 
porations. Its  president  is  C.  P.  Hamilton,  and  S.  W.  Childs 
and  R.  C.  Morse  are  its  vice-presidents.  These,  with  M.  P. 
Clough,  W.  S.  Clough,  F.  W.  Stehr  and  E.  B.  Tracy,' are 
its  directors.  The  new  company  has  $3,000,000  preferred 
stock,  cumulative  at  7  per  cent  after  August  i,  1912,  and 
$5,000,000  common  stock.  Of  the  former  $1,250,000  is  to 
be  issued.  All  of  the  $5,000,000  common  stock  is  outstand- 
ing, and  among  other  considerations  the  following  securities 
will  be  turned  over  to  the  new  corporation  in  return  for 
this  amount  of  common  stock:  American  Gas  &  Electric 
Company,  500  shares  common;  American  Power  &  Light 
Company,  500  shares  common;  American  Utilities  Company, 
1000  shares  common;  Appalachian  Power  Company,  2000 
shares  comman  and  320  shares  preferred;  Consolidated 
Power  &  Light  Company  of  South  Dakota,  1343  shares  com- 
mon and  267  shares  preferred;  Federal  Utilities,  Inc.,  300 
shares  common;  Fort  Worth  Power  &  Light  Company,  2000 
shares  common:  General  Electric  Company,  250  shares  com- 
mon; General  Utilities  Corporation,.  200  shares  preferred; 
Guanajuato  Power  &  Electric  Company,  2000  shares  com- 
mon; Northern  Idaho  &  Montana  Power  Company,  810 
shares  common;  Pacific  Gas  &  Electric  Company,  1000 
shares  common;  Pennsylvania  "Water  &  Power  Company, 
410  shares  common;  Republic  Railway  &  Light  Company, 
1000  shares  common;  San  Juan  Water  &  Power  Company, 
803  shares  common;  Southern  California  Edison  Company, 
1000  shares  common;  Standard  Gas  &  Electric  Company, 
2000  shares  preferred  and  1000  shares  common;  Tennessee 
Railway,  Light  &  Power  Company,  500  shares  common; 
United  Railways  Company  of  St.  Louis,  500  shares  pre- 
ferred: Washington,  Baltimore  &  Annapolis  Electric  Rail- 
road Companj-,  600  shares  preferred  and  1801  shares  com- 
mon: Western  Power  Company,  700  shares  preferred  and 
2500  shares  common.  .\t  the  present  time  the  securities 
turned  over  to  the  Illuminating  &  Power  Securities  Cor- 
poration are  paying  dividends  at  the  rate  of  about  $25,000 
per  year.  The  proceeds  from  the  sale  of  the  corporation's 
preferred  stock  will  be  invested  in  public  utility  issues  on 
such  basis  that  the  yield  thereon  will  be  sufficient  to  meet 
the  preferred-stock  dividend,  which,  with  the  $25,000  to  be 
received  from  the  securities  turned  over  to  the  company 
for  its  common  stock,  will  enable  the  company  to  start 
with  earnings  from  income,  as  above,  equal  to  practically 
one  and  three-tenths  times  its  preferred-stock  dividend. 

Toledo  Railways  &  Light  Reorganization. — Plans  for 
reorganization  of  the  Toledo  Railways  &  Light  Company 
have  been  prepared  by  the  sub-committees  representing  the 
bondholders  and  stockholders  of  the  company,  and  these 
plans  are  to  be  presented  shortly  at  a  meeting  in  Toledo. 
Both    plans    provide    for    reducing    the    company's    present 


capitalization  by  about  $13,730,000  and  provide  further  for 
the  organization  of  two  new  companies.  The  electric  light- 
ing, power,  gas  and  heating  plants,  in  accordance  with  these 
plans,  will  be  owned  and  operated  by  the  parent  company, 
which  will  also  hold  all  the  stock  of  the  street  railway 
company,  making  this  a  subsidiary  corporation.  The  plans 
of  the  reorganization  committee  provide  for  the  raising  of 
about  $8,500,000  new  capital  in  cash.  If  the  plans  arc 
adopted  the  new  company  will  be  capitalized  at  $21,000,000, 
as  follows:  First-mortgage  5  per  cent  bonds,  $5,000,000; 
6  per  cent  first  preferred  stock,  $4,000,000;  4  per  cent  second 
preferred  stock,  $6,000,000,  and  common  stock,  $6,000,000. 
The  plan  provides  for  the  sale  of  the  first-mortgage  bonds 
and  the  first  preferred  stock  in  order  to  furnish  funds  to 
pay  off  the  outstanding  $6,000,000  first-mortgage  bonds, 
$1,275,000  bank  loans,  some  $500,000  current  liabilities,  and 
various  other  amounts  advanced  to  meet  interest  on  under- 
lying securities.  Opportunity  will  be  given  to  holders  of 
the  $4,866,000  consolidated  4  per  cent  bonds  of  the  com- 
pany to  exchange  these  for  the  4  per  cent  preferred  stock, 
and  stockholders  will  receive  an  offer  to  subscribe  to  the 
new  common  stock  on  a  basis  that  would  mean  an  assess- 
ment of  approximately  $7  on  each  share  of  the  old  stock. 
The  plan  provides  that  present  stockholders  who  do  not 
subscribe  to  the  new  stock  shall  receive  an  amount  of  com- 
mon stock  of  the  new  company  equal  to  about  one-seventh 
the  amount  of  stock  allotted  to  the  holders  that  do  sub- 
scribe under  the  plan. 

Northern  States  Power  Company  Notes. — Five-year  6  per 
cent  collateral-lien  notes  of  the  Northern  States  Power 
Company,  the  principal  and  interest  on  which  are  guaranteed 
by  the  Consumers'  Power  Company,  are  being  offered  by 
H.  F.  Bachman  &  Company,  of  Philadelphia  and  New  York, 
at  par  and  interest.  These  notes  are  dated  June  i,  1912, 
and  are  due  June  i,  1917,  but  are  subject  to  call,  as  a  whole, 
on  any  interest  date  on  sixty  days'  notice  on  or  before  June 
I,  1914,  at  102  and  after  then  at  loi.  The  total  amount 
authorized  and  issued  is  $5,000,000.  They  are  secured  by 
deposit  with  the  trustee  of  the  capital  stock  of  the  Minne- 
apolis General  Electric  Company  and  $5,000,000  general- 
mortgage  5  per  cent  bonds  of  the  Consumers'  Power  Com- 
pany dated  June  i,  1912,  and  due  June  i,  1937.  The  cost  to 
the  Northern  States  Power  Company  of  the  stock  of  the 
Minneapolis  General  Electric  Company  was  $7,950,000  in 
cash,  and  the  notes  now  offered  were  issued  in  part  pay- 
ment, the  balance  being  provided  through  sale  of  preferred 
and  common  stock  of  the  Northern  States  Power  Company. 
The  interests  controlling  the  latter  estimate  that  the  re- 
placement value  of  its  subsidiary  properties  is.  $27,419,000. 

Great  Western  Power  Wins  Suit. — According  to  advices 
from  San  Francisco,  the  California  Railroad  Commission 
has  rendered  a  decision  granting  the  Great  Western  Power 
Company  the  right  to  extend  its  lines  into  territory  across 
San  Francisco  Bay,  where  service  is  now  furnished  ex- 
clusively by  the  Pacific  Gas  &  Electric  Company.  The 
policy  of  the  commission,  it  is  understood,  is  to  encourage 
competition  of  public-utility  companies  where  such  competi- 
tion will  not  reduce  earnings  below  a  reasonable  amount. 
Gross  earnings  of  the  Great  Western  company  and  its 
subsidiaries  for  April  were  $184,228,  net  earnings  were 
$113,061,  and  the  surplus  after  charges  was  $20,720.  For 
the  four  months  ended  April  30  the  gross  earnings  were 
$720,904,  the  net  earnings  were  $449,954.  and  the  surplus 
after  charges  was  $82,596. 

Orders  for  Electric  Furnaces. — The  Pittsburgh  Electric 
Furnace  Company,  builder  of  electri.c  furnaces  for  the 
smelting  of  steel,  iron,  copper,  zinc  and  other  metals,  has 
received  recently  a  number  of  orders  for  the  installation  of 
several  furnaces  with  a  melting  capacity  of  1000  lb.  per  hour. 
These  orders  include  sales  to  the  following  companies: 
United  States  Reduction  Company,  aluminum,  Pittsburgh: 
Great  Western  Refining  &  Sintering,  brass  turning,  3t. 
Louis;  P.  Healy,  tilting  furnace  for  brass,  Evansville,  Ind.; 
Electric  Railway  &  Improvement  Company,  copper,  Chi- 
cago. 
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Annual  Report  of  Marconi's  Wireless  Telegraph  Com- 
pany, Ltd. —  III  llioir  report  to  the  stocklioldcrs  for  the 
tiscal  ytar  ended  Dec.  31,  191 1,  the  directors  of  Marconi's 
Wireless  Telegraph  Conipany,  Ltd.,  make  particular  refer- 
ence to  the  exten.sive  installation  of  wireless  telegraph 
facilities  tiiroughout  the  world  made  l)y  tiieir  company 
last  year.  The  aKreements  between  the  company  ami  tiie 
Hritish  I'ostmaster-Gcneral  last  March,  providing  for  con- 
struction of  long-distance  wireless  stations  to  be  operated 
by  the  government,  and  for  payment  of  10  per  cent  of  the 
gross  receipts  frotn  these  to  tlie  Marconi  company,  are 
also  held  by  the  directors  to  be  among  the  achievements  of 
tile  year.  All  of  the  sul)sidiary  companies  are  shown  to  be 
in  a  flourishing  condition.  The  consolidation  of  the  United 
Wireless  Company  with  the  .Vmcrican  Marconi  comi)any, 
the  final  obstacle  to  which  was  removed  last  week  by  settle- 
ment of  the  patent  suit  between  the  former  and  the  Na- 
tional Electric  Signaling  Company,  is  mentioned  as  an- 
other favorable  feature  of  the  year's  work.  Attention  is 
called  to  the  arrangements  which  have  been  made  with 
Messrs.  Bellini  &  Tosi,  inventors  of  the  wireless  compass, 
by  means  of  which  solo  universal  rights  to  this  invention 
were  obtained  by  the  Marconi  company.  The  net  returns 
of  Marconi's  Wireless  Company,  Ltd.,  last  year,  as  briefly 
mentioned  in  these  columns  June  15,  were  twice  those  in 
the  preceding  year,  the  net  revenues  being  $708,585  and 
$307,565  respectively.  Owing  to  the  continual  increase  in 
business,  the  manufacturing  facilities  of  the  factory  at 
Clielmsford,  Eng.,  were  heavily  taxed  during  the  year,  and 
on  this  account  it  was  found  necessary  to  erect  another 
factory,  which   is  rapidly  nearing  completion. 

Adirondack  (N.  Y.)  Electric  Power  Company's  Business 
Expands. — \  considerable  increase  in  the  volume  of  busi- 
ness done  bj"^  the  Adirondack  Electric  Power  Corporation 
has  taken  place  in  the  past  five  months.  As  was  mentioned 
in  these  columns  Jan.  6  and  April  27,  this  company  was  or- 
ganized under  the  laws  of  New  York  on  Dec.  27,  191 1,  to 
take  over  the  properties  and  franchises  of  the  Hudson 
River  Water  Power  Company  and  its  seven  affiliated  com- 
panies. It  has  been  under  the  supervision  of  Stone  & 
Webster  since  organization,  and  various  changes  which 
the  latter  have  made  in  the  plants  and  in  operating  methods 
have  contributed  to  increased  returns.  It  is  now  believed 
that  this  compan3'  will  be  able  to  begin  payment  of  pre- 
ferred dividend,  possibly  at  4  per  cent,  considerably  before 
the  close  of  1916,  when  the  preferred  dividend  becomes 
cumulative  at  6  per  cent. 

$40,000,000  Brooklyn  Rapid  Transit  Notes  Oversub- 
scribed.— The  Central  Trust  Company,  Kuhn,  Loeb  &  Com- 
pany and  Kidder,  Peabody  &  Company,  who  compose  the 
syndicate  which  is  financing  the  Brooklyn  Rapid  Transit 
Company's  share  of  'the  cost  of  New  York's  new  sub- 
way system,  announced  this  week  that  the  $40,000,000  six- 
year  5  per  cent  notes  of  the  Brooklyn  company,  which  were 
offered  to  subscribers  at  96.65,  were  largely  oversubscribed. 
These  notes  are  secured  by  an  equal  amount  of  first- 
mortgage  sinking-fund  5  per  cent  bonds  of  the  new  sub- 
way company  to  be  formed  by  the  Brooklyn  Rapid  Transit 
Company.  They  are  also  secured  by  pledge  of  $10,000,000 
Brooklyn  Rapid  Transit  convertible  4  per  cent  refunding 
bonds.  The  notes  are  convertible  into  first-mortgage 
bonds  of  the  new  company  at  the  option  of  the  holder  until 
Jan.  I,  1916. 

United  States  Independent  Telephone  Company  Assess- 
ment.— The  voting  trustees  of  the  United  States  Independ- 
ent Telephone  Company,  of  Rochester,  N.  Y.,  which  was 
adjudged  insolvent  in  April,  1908,  have  been  directed  to  pay 
an  assessment  of  $5.40  on  each  of  the  385-975  shares  of 
common  stock  which  stand  in  the  joint  names  of  the  voting 
trustees.  When  the  company  was  declared  insolvent  the 
proceeds  of  the  property  brought  only  enough  at  fore- 
closure sale  to  pay  $13  on  each  $1,000  bond.  The  order 
just  made  directing  the  assessment  provides  for  the  de- 
ficiency and  further  provides  that  if  the  assessment  is  not 
paid  F.  L.  Johnson,  the  receiver,  shall  have  authority  to 
sue  for  its  collection. 

Southern  California  Utilities  Merger  Planned. — Options 
on  the  Ramona  Power  &  Irrigation  Company,  the  Lake 
Hemet  W^ater  Company,  the  Fairview  Land  &  Water  Com- 
pany and  the  Hemet  Town  W^ater  Company  have  been  ob- 


tained by  the  .Southern  California  Utilities,  a  corporation 
recently  organized  to  consolidate  a  number  of  public  utility 
companies  in  Southern  California.  If  the  California  Kail- 
road  Commission  grants  the  application  of  the  Southern 
California  Utilities  to  issue  $10,000,000  bonds,  a  merger  of 
the  ab(jve-named  com|>anies  will  be  efTected.  Nearly  $5,000,- 
fK)o  of  the  proceeds  from  the  sale  of  these  bonds  will  be 
used  in  improving  the  proi)erties  of  the  Kaniona  Power  & 
Water   Company. 

American  Light  &  Traction  Earnings  Improve. — May 
earniiiKS  of  the  American  Light  iV  Traction  (  ompuiiy  were 
the  most  favorable  thus  far  in  the  current  fiscal  year.  Gross 
earnings  were  $320,719,  an  increase  of  $11,111  over  May, 
191 1,  and  net  earnings  were  $310,027,  an  increase  of  $10,326. 
Net  earnings  for  the  twelve  months  ended  May  31  weie 
$98,043  in  excess  of  those  in  the  corresi)onding  period  last 
year.  The  company's  showing  indicates  that  the  new  busi- 
ness which  is  being  secured  is  more  than  sufncieiii  to  offset 
the  loss  incurred  through  reduction  in  rales  in  the  fall 
of  1911. 

New  Western  Union  Rates. — Announcement  has  been 
made  by  the  W^estern  Union  Telegraph  Company  that  it 
will  establish  on  July  i  a  new  30-ccnt  minimum  rate  zone 
for  telegraph  messages  applying  throughout  the  country. 
The  company  heretofore  has  had  practically  no  interme- 
diate minimum  rate  between  25  cents  and  40  cents,  and 
on  this  account  many  messages  only  slightly  over  the 
25-cent  zone  distance  have  been  charged  for  on  the  40-cent 
basis.  A  great  number  of  ten-word  messages,  heretofore 
charged  at  40  cents,  will  be  taken  at  30  cents. 

Western  Electric's  May  Showing. — As  had  been  expected, 
the  17  per  cent  increase  in  gross  earnings  of  the  Western 
Electric  Company  in  the  month  of  April,  of  which  mention 
was  made  in  the  Electrical  World  May  18,  was  not  sustained 
in  the  month  of  May.  Gross  sales  last  month  were  about 
3  per  cent  behind  those  in  May,  191 1,  so  that  the  total  busi- 
ness in  the  past  five  months  of  the  present  fiscal  year  is  i 
per  cent  ahead  of  that  in  the  corresponding  period  of  1911. 
No  new  financing  or  construction  is  vinder  consideration 
by  the  company. 

Change     in     Name     of     Public     Utility     Company. — The 

American  Public  Utilities  Company,  incorporation  of  which 
was  noted  in  the  previous  issue  of  the  Electrical  World,  is 
the  corporation  which  was  recently  organized  as  the  Ameri- 
can Utilities  Company.  As  there  was  already  a  company 
by  this  name,  organized  under  Maine  laws,  reference  to 
which  was  made  in  these  columns  March  30,  the  organizers 
of  the  new  company  decided  to  make  the  slight  change  in 
name  in  order  to  avoid  confusion. 

Carolina-Tennessee  Ptower  Company  Chartered. — Ex- 
tensive hydroelectric  developments  on  the  Hiwassee  River 
near  Murphy,  N.  C,  are  being  planned  by  the  Carolina- 
Tennessee  Power  Company,  which  has  been  chartered  un- 
der the  laws  of  North  Carolina.  The  project  is  still  in  the 
engineering  stage.  The  company  has  an  authorized  capitali- 
zation of  $5,000,000  stock  and  $5,000,000  5  per  cent  fifty-year 
bonds.  The  headquarters  of  the  company  are  at  115  Broad- 
way, New  York. 

To  Build  Hydroelectric  Plant  Near  Muskogee,  Okla. — 
Flans  are  being  made  by  the  Muskogee  (Okla.)  Water 
Power  Company  for  erection  of  a  15,000-hp  hydroelectric 
plant  on  the  Grand  River,  near  Muskogee.  S.  P.  Mann  is 
president  of  the  company,  which  was  organized  several 
months  ago.  The  engineering  work  will  be  in  charge  of 
W.  H.  Rosecrans,  consulting  engineer,  of  Chicago.  Work 
will  be  started  by  the  middle  of  this  summer. 

May  Dam  Eraser  River,  in  British  Columbia. — According 
to  press  advices  from  Vancouver,  B.  C,  application  has 
been  made  to  the  Dominion  government  by  the  Inter- 
national Railway  Company  for  permission  to  dam  the 
Eraser  River  near  Yale,  B.  C.  It  is  planned  to  develop 
energy  for  operating  electric  railways  on  the  lower  main- 
land. United  States  capital,  it  is  said,  is  promoting  the 
enterprise. 

McCrum-Howell  Reorganization. — The  plans  for  reor- 
ganization of  the  McCrum-Howell  Company  will  not  pro- 
vide for  stock  assessment.  Stockholders  will  be  offered  the 
privilege  of  subscribing  to  the  underwriting  syndicate, 
which  will  provide  funds  in  lieu  of  assessment. 
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Consolidation  of  Sao  Paulo  (Brazil)   Utilities  Planned. — 

The  Brazilian  Traction,  Li^lit  &  I'ovver  Company,  Ltd.,  is 
to  be  organized  to  take  over  the  properties  of  the  Rio  de 
Janeiro  Tramway,  Light  &  Power  Company,  Ltd.,  the  Sao 
Paulo  Tramway,  Ligiit  &  Power  Company,  Ltd.,  and  the  Sao 
Paulo  Electric  Company,  Ltd.,  of  Sao  Paulo,  Brazil.  The 
new  company  will  have  an  authorized  capital  of  $120,000,000, 
made  up  of  $70,000,000  common  stock  and  $50,000,000  6  per 
cent  participating  non-cumulative  preferred  stock.  The 
company  will  be  organized  under  the  laws  of  the  Dominion 
of  Canada,  with  the  following  board  of  directors  and  offi- 
cers, and  with  its  head  office  at  Toronto,  Can.:  Sir  William 
MacKenzie,  Toronto,  chairman;  F.  S.  Pearson,  London, 
president;  E.  R.  Wood,  D.  B.  Hanna,  Z.  A.  Lash,  Miller 
Lash,  Sir  H.  M.  Pellatt,  all  of  Toronto;  Sir  William  Van 
Home,  Montreal;  Alexander  Mackenzie,  Rio  de  Janeiro; 
H.  Malcolm  Hubbard,  London;  Alfredo  Maia,  Rio  de 
Janeiro;  R.  M.  Horne-Payne,  London;  Percival  Farquhar, 
Paris;  J.  M.  Smith,  treasurer.  There  will  also  be  a  director 
from  each  of  the  cities  of  Paris  and  Brussels,  representng 
the  interests  in  France  and  Belgium.  After  careful  consid- 
eration, the  boards  of  the  three  companies  decided  that  it 
would  be  advisable  in  the  interest  of  the  shareholders  to 
bring  the  companies  together  through  an  exchange  of 
shares  of  the  Brazilian  Traction,  Light  &  Power  Company, 
Ltd.,  to  be  organized  for  the  purpose,  as  by  so  doing  the 
rights  and  privileges  of  the  three  companies  could  be  better 
safeguarded,  the  properties  more  economically  developed 
and  operated  and  additional  capital  more  readily  provided 
for  future  development  of  the  enterprise.  Many  of  the 
larger  shareholders  of  the  three  companies,  representing  a 
large  percentage  of  the  total  capital,  have  already  agreed  to 
the  plan. 

United  Gas  &  Electric  Corporation  (Conn.)  Notes -Of- 
fered.— Bertron,  Griscom  &  Jenks  and  Hallgarten  &  Com- 
pany, of  New  York,  are  offering  jointly  with  Montgomery, 
Clothier  &  Tyler,  of  Philadelphia,  $5,000,000  three-year  con- 
vertible 5  per  cent  notes  of  the  United  Gas  &  Electric  Cor- 
poration of  Connecticut,  at  97J/2  and  interest,  yielding  6  per 
cent.  This  corporation,  as  noted  in  these  columns  May  25 
and  June  i,  controls  through  stock  ownership  public  utility 
companies  operating  in  fifteen  towns  and  cities,  including 
BuflFalo,  Elmira  and  Lockport,  N.  Y.;  New  Orleans,  Hart- 
ford, Conn.;  Lancaster,  Wilkes-Barre,  Altoona  and  Harris- 
burg,  Pa.;  Houston,  Tex.;  Leavenworth,  Kan.,  and  Colorado 
Springs,  Col.  The  notes  are  secured  by  deposit  of  all  the 
common  stock  of  the  United  Gas  &  Electric  Company  of 
New  Jersey,  the  Harrisburg  Public  Service  Company,  the 
Lancaster  County  Railway  &  Light  Company,  the  Houston 
Gas  &  Fuel  Company,  the  Consumers'  Electric  Light  & 
Power  Company,  New  Orleans,  and  the  International  Trac- 
tion Company,  of  Buffalo,  N.  Y.  Earnings  of  the  sub- 
sidiary companies  in  the  past  twelve  months  applicable  to 
interest  requirements  on  these  notes  were  more  than  400  per 
cent  of  the  interest  requirements.  The  officers  of  the  com- 
pany are:  President,  George  Bullock;  vice-presidents,  R.  E. 
Griscom  and  S.  J.  Dill;  secretary  and  treasurer,  Henry  Mor- 
gan; assistant  secretary  and  assistant  treasurer,  M.  D.  Evans. 
These,  with  the  following,  are  the  directors  of  the  com- 
pany: M.  W.  Dodge  and  H.  Bronner,  of  New  York;  Samuel 
Insull,  of  Chicago;  S.  C.  Dunham,  of  Hartford,  Conn.;  W. 
W.  Griest,  of  Lancaster,  Pa.;  John  S.  Jenks,  Jr.,  of  Chest- 
nut Hill,  Pa.:  G.  E.  Shaw,  F.  M.  Potts,  R.  L.  Montgomery 
and  John  Gribbel,  of  Philadelphia. 

Securities  of  Doherty  Company  Sold  Abroad. — On  June 
24  $4,500,000  5  per  cent  l)on(ls  of  the  Consolidated  Cities 
Ligiit,  Power  &  Traction  Company  were  offered  for  public 
subscription  in  London  at  871^2  and  were  oversubscribed 
within  five  hours.  As  noted  in  these  columns  last  week, 
this  company  was  recently  incorporated  by  IL  L.  Doherty  & 
Company  with  a  capital  stock  of  $10,000,000  and  $25,000,000  in 
bonds  as  a  holding  company  for  the  following  companies: 
Dominion  Natural  Gas  Company,  Ltd.,  of  Pittsburgh,  Pa.; 
Alliance  (Ohio)  Gas  &  Power  Company;  Trumbull  Public 
Service  Company,  of  Warren.  Ohio;  Massillon  (Ohio)  Elec- 
tric &  Gas  Company:  Bristol  (Tenn.)  Gas  &  Electric  Com- 
pany; Cumberland  (Md.)  &  Westernport  Electric  Railway 
Company;  Knoxville  (Tenn.)  Gas  Company;  Meridian 
(Miss.)  Light  &  Railway:  .Xmarillo  (Tex.)  Gas  Company; 
Sedalia  (Mo.)  Light  &  Traction  Company,  and  the  Citizens' 
Gas   &   Electric   Company,   of   Mount   Vernon,    111.      All   of 


tile  subsidiary  companies  will  be  under  the  management  of 
the  Doherty  Operating  Company. 

Suit  Over  Sale  of  Louisville  Lighting  Companies. — .A.  tem- 
porary injunction  in  favor  of  tlie  city  of  Louisville  in  the 
suit  brought  by  it  to  prevent  the  consolidation  of  the  Ken- 
tucky Electric  Company,  of  Louisville,  with  the  Louisville 
Lighting  Company,  or  the  taking  over  of  the  Kentucky 
Electric  Company  by  H.  M.  Byllesby  &  Company,  has  been 
granted  by  Judge  Quarles  in  the  chancery  division  of  the 
Jefferson  Circuit  Court.  The  case  will  be  carried  as  soon 
as  possible  to  the  Court  of  Appeals  in  order  that  the  latter 
may  pass  on  the  right  of  the  defendants  to  acquire  the 
property. 

City  Water  Power  (Tex.)  Bonds. — Laurence  Barnum  & 
Company,  of  New  York,  are  offering  the  unsold  balance  of 
$750,000  first-mortgage  5  per  cent  bonds  of  the  City  Water 
Power  Company,  of  Austin,  Tex.,  at  97Y2  and  interest  to 
yield  5.20  per  cent.  These  bonds  are  secured  by  first  lien 
on  property  with  a  replacement  value  of  about  $1,250,000, 
interest  and  principal  being  secured  by  contract  with  the 
city  of  Austin,  Tex.  Bonds  are  drawn  by  lot  annually  for 
the  sinking  fund  at  102^  and  accrued  interest. 

To  Merge  Public  Utilities  in  Washington,  D.  C. — Stock- 
holders of  the  Washington  (D.  C.)  Railway  &  Electric 
Company  will  hold  a  special  meeting  on  Aug.  15  to  vote 
upon  a  proposition  to  consolidate  the  Anacostia  &  Potomac 
River  Railroad  Company,  the  Brightwood  Realty  Companj- 
and  the  Washington,  Woodside  &  Forest  Glen  Railway 
&  Power  Company  with  their  company.  A  majority  of  the 
stock  of  these  companies  is  now  owned  by  the  Washington 
Railway  &  Electric  Company. 

Head  of  National  Chamber  of  Commerce  Urges  Commer- 
cial Unity. — Harry  A.  Wheeler,  president  of  the  Chamber 
of  Commerce  of  the  United  States,  which  was  formed  in 
the  early  part  of  the  year,  as  noted  in  these  columns 
April  27,  advocated  greater  unity  in  commercial  lines,  in  an 
address  he  made  in  Chicago  on  June  25  before  the  National 
Press  Association. 

Underwrite  Electric  Bond  &  Share  Stock. — .\n  issue  of 
$1,500,000  6  per  cent  preferred  stock  of  the  Electric  Bond 
&■  Share  Company  has  been  underwritten  by  W.  P.  Bon- 
bright  &  Company,  who  are  offering  the  stock  at  par  and 
accrued   dividends. 


PRICES  IN  THE  NEW  YORK  METAL  MARKET. 

CopiJer:  , June  18 ,  . Tune  25 s 

.Standard:  Bid.          -Asked.  Rid.'        Asked. 

Spot     17.00         17.375^  16.75          17.50 

Tune    17.00          17. 37;/^  16.75          17.50 

)uly     17.12^^      17.37'^  16.87^^      17.37'/4 

.August     -    17.12^      17.3754  17.00  17.32J4 

September      17.12^4,     17.37^  17.00         17.32»4 

I-ondon  quotation :  £        s     d  £        s     d 

Standard  copper,  spot 79      1 1      3  77        2     6 

Standard  copper,  futures 80        3     9  78       0     0 

Prime  r.ake 17.55  17.20  to  17.40 

Electrolytic    17.45  17.10  to  17.30 

Casting     17.25  17.00 

Copper  wire,  base 18.50  18.75 

Lead   4.50  4.50 

Sheet  zinc,  f.o.b.,  smelter 8.65  8.65 

Spelter,  spot   7.10  7.10 

Nickel    39.00  to  40.00  39.00  to  40.00 

Aluminum: 

No.    1    pure  ingot 21  to  22  21  to  22 

Rods   and   wire,   base 31  31 

Sheets,  base    33  33 

OLD    METALS. 

TTeavv  copper  and  wire 16.50  16.50 

Brass,  heavy   10.25  10.25 

Brass,  light   8.50  8.S0 

Lead,   heavy    4.25  4.25 

Zinc,  scrap   5.75  5.75 

COPPER  EXPORTS  IN  JUNE 
Total    tons,    including    June    18 14,377         June    25 18.961 

STOCK  MARKET  PRICES 

Tunc  1".  Tune  26. 

AllisChalmcrs     '        V^*  '         Vi* 

Allis-Chalmers,  nf 2'^*  2%' 

Amalgamated    Copper     86^  86  ^/^ 

Amcr.  Tel.  &  Tel 14574*  146^ 

Boston  Edison   285*  290* 

Commonwealth  Edison 138 '4  139 

Electric   Storage  Batterv 56'/^  55 

Ceneral    Electric    I'O'/J  174'< 

Mackay     Companies     88%  87^ 

Mackav     Companies,    pf 68^*  69^ 

Philadelphia  Electric    22^  22'4 

Western  Union   82?<  83 

Westinghouse 73  74'/S 

Westinghouse,  pf 117*  117* 

'Last  price  quoted. 
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Personal 

Mr.  C.  M.  Rogers,  who  w.is  roiriitly  app'iinifd  coiii- 
Imstioii  iiiKiiuci  ol  tlic  limpirc  District  I'.lectric  iDiniiany, 
.|c>|iliii,  Mt\,  is  just  icct)vcrinK  from  a  six  weeks'  attack  nf 
typhoid  fever. 

Mr.  R.  T.  Guppy,  wlio  was  in  charge  of  the  San  l-raiiciscu 
suliiiibaii  dccli  ilication  work  for  the  Soutliern  racilic,  has 
been  placed  in  charge  of  similar  work  for  this  company  at 
rortland,  Ore. 

Mr.  Theodore  N.  Vail,  president  of  tlic  .^mcrican  Tele- 
pliotu-  \  IrliKraph  Company,  lias  had  the  iionorary  degree 
of  doctor  of  laws  conferred  upon  him  by  Middlebury  Col- 
lege, Middlehury.  Vt. 

Mr.  E.  H.  Shufro  has  resigned  as  purchasing  agent  for  the 
Union  Electric  Light  &  Power  Company,  St.  Louis,  Mo., 
to  become  associated  with  .Mr.  W.  V.  N.  Powelson.  con- 
sulting engineer.   New  York. 

Mr.  A.  K.  Baylor,  Schenectady,  N.  Y.,  delivered  an 
address  on  "Comparison  of  the  Development  of  Electric 
Public  Service  in  England  and  in  the  United  States"  before 
the  Colorado   Electric  Club,  Denver,  on  June  6. 

Mr.  Arthur  R.  Kelly,  Olympia,  Wash.,  who  has  been  in 
the  employ  of  tiie  Washington  Public  Service  Commission 
for  several  years,  has  been  appointed  assistant  expert  elec- 
trical engineer  to  the  Washington  State  Railroad  Commis- 
sion. 

Sir  Oliver  Lodge,  principal  of  the  Birmingham  University, 
is  the  autlmr  of  a  paper  on  "The  Irrationality  of  War"  in 
the  July  number  of  International  Conciliation,  which  is  pub- 
lished by  the  American  Association  for  International  Con- 
ciliation. 

Mr.  Roy  A.  Field  b.as  resigned  as  superintendent  of  the 
Rome  (X.  Y.)  Gas,  Electric  Light  &  Power  Company,  to 
become  manager  for  J.  G.  White  &  Company  of  lighting 
plants  at  Frankfort,  Owensboro,  Bowling  Green,  Hopkins- 
ville  and  Clarkville.  Ky. 

Mr.  J.  C.  McQuiston,  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  presented  a  series  of  motion  pic- 
tures illustrating  the  present-day  conveniences  of  electricity 
in  the  household  before  the  Portland  (Ore.)  Railway,  Light 
&  Power  Company  on  June  18. 

Mr.  Albert  O.  Hunt  has  resigned  as  superintendent  of 
the  London  (Ont.)  Electric  Company  to  become  assistant 
general  manager  and  motor-service  solicitor  for  the  Hydro- 
electric Power  Commission  of  Ontario,  Canada.  Mr.  Hunt 
will  assume  his  new  duties  during  August. 

Mr.  William  R.  Power,  formerly  superintendent  at  Al- 
toona.  Pa.,  for  the  American  Railways  Company,  has  been 
placed  in  charge  of  the  commercial  department  of  the  Con- 
solidated Light,  Heat  &  Power  Company,  which  is  con- 
trolled by  the  American  Railways  Company. 

Mr.  Howard  Lancaster  has  resigned  his  position  as  city 
electrician  of  Paris,  Ky.,  to  become  superintendent  of  the 
telephone  service  of  the  Lexington  &  Eastern  Railroad, 
Lexington.  Kj'.  The  vacancy  is  being  filled  temporarily 
by  the  appointment  of  Mr.  Vernon  McGouldrick,  of  the 
Paris   Gas   &  Electric   Company. 

Prof.  Clin  J.  Ferguson  is  severing  his  connection  with 
Union  College.  Schenectady,  N.  Y.,  wTiere  he  has  been  as- 
sociated with  Dr.  C.  P.  .Steinmetz  in  the  electrical  engineer- 
ing department  for  the  past  seven  years.  He  has  accepted 
appointment  as  head  professor  of  electrical  engineering  in 
the  University  of  Nebraska  and  will  remove  to  Lincoln  on 
or  about  Sept.  i,  1912. 

Mr.  Oscar  M.  Frykman  has  been  appointed  city  electri- 
cian of  Minneapolis,  Minn.,  succeeding  Mr.  F.  G.  Dustin, 
v/ho  resigned  his  position  to  enter  the  commercial  field  as 
manager  of  the  Northern  Electrical  Company  of  Minneap- 
olis. Mr.  Frykman  is  an  electrical  man  of  experience  and 
has  served  as  first  assistant  in  the  cit}'^  department  during 
the  last  three  years. 

Mr,  William  H.  Marsh,  who  for  the  past  ten  years  has 
been  connected  with  the  Standard  Underground  Cable 
Company,  of  Pittsburgh,  Pa.,  as  superintendent  of  construc- 
tion, has  been  appointed  secretary  and  assistant  treasurer 
and    sales    manager    of    the    Standard    Underground    Cable 


Company  of  Canada,  Ltd.,  with  hcadijuarters  at  ilamilion, 
Ont.  Associated  with  Mr.  Marsh  as  assistant  sales  man- 
ager will  be  Mr.  II.  G.  Burd,  wlu)  for  some  time  has  been 
sales  engineer  mi  ilie  New   ^'ork  office  of  the  company. 

Mr.  Robert  Morrison,  Jr.,  for  the  last  six  years  secretary 
and  treasurer  of  the  Miihigan  United  Railways,  Jackson 
Mich.,  and  later  secretary  of  the  Michigan  United  Traction 
t  omi)any,  has  resigned  his  pcjsition  with  the  latter  com- 
pany, to  take  effect  July  i.  This  change  is  made  by  Mr. 
Morrison  in  order  that  he  may  give  closer  personal  atten- 
tion to  his  interests  in  the  Georgia  Power  Company,  of 
.\tlanta,  Ga.,  of  which  company  he  is  auditor.  He  will  retain 
his  connection  with  the  Michigan  United  Railways  as  treas- 
urer and  will  conlimie  to  reside  in  Jackson. 

Mr.  Edwin  E.  Witherby,  who  was  recently  appointed 
Western  manager  of  the  General  Vehicle  Company  with 
headquarters  in  Chicago,  was  formerly  head  of  the  E.  E. 
Witherby  Company,  a  New  York  corporation  controlling 
five  difierent  gas  and  electric  properties.  He  was  respon- 
sible for  the  organization  of  the  United  Gas  &  Electric 
Company  and  was  identified  for  years  with  the  Susque- 
h.anna  Railway,  Light  &  Power  Company.  He  is  a  mem- 
l.ier  of  the  National  Electric  Light  Association,  American 
Gas  Institute,  American  Institute  of  Electrical  Engineers, 
the  Indiana  State  Gas  Association,  the  New  England  As- 
sociation of  Gas  Engineers  and  the  Society  of  Gas  Lighting. 

Mr.  Albert  Jackson  Marshall,  who  has  affiliated  with  Mr. 
F.  Laurent  Godinez  in  consulting  lighting  work,  has  long 
been  identified  with  illuminating  engineering  activities. 
Beginning  with  the  Baltimore  branch  of  the  Welsbach  com- 
pany, Mr.  Marshall  has  been  continuously  active  in  the 
lighting  industry,  his  later  exertions  having  been  on  behalf 
of  the  Holophane  company,  with  which  he  was  connected 
for'seven  years.  He  has  delivered  many  lectures  on  illumi- 
nating engineering  subjects  in  the  interests  of  both  the 
Welsbach  company  and  the  Holophane  company,  before 
both  gas  and  electric  lighting  engineers.  For  a  time  he 
served  as  chief  engineer  of  the  engineering  department  and 
subsequently  as  manager  of  the  architectural  department  of 
the  Holophane  company.  Mr.  Marshall  was  a  charter  mem- 
ber, was  for  many  years  secretary  of  the  New  York  Sec- 
tion and  is  at  present  director  of  the  Illuminating  Engi- 
neering Society.  He  is  chairman  of  the  illumination  com- 
mittee of  the  National  Commercial  Gas  Association  and  an 
associate  member  of  the  American  Institute  of  Electrical 
Engineers  and  of  the  Association  of  Car  Lighting  Engi- 
neers. 


Obituary 


Mr.  W.  E.  Athern,  engineer  of  equipment  of  the  Western 
Union  Telegraph  Company,  who  died  on  May  29,  was  di- 
rectly responsible  for  many  inventions  in  telegraphy,  al- 
though he  never  received  public  recognition  or  appreciation 
of  his  work.  He  invented  the  duplex  system  for  use,  by 
means  of  the  "composite,"  in  simultaneous  telephone  and 
telegraph  transmission.  He  also  invented  and  developed 
the  present  standard  telegraph  repeaters.  He  was  for  a 
time  employed  in  the  engineering  and  plant  departments 
of  the  American  Telephone  &  Telegraph  Company,  New 
York. 

Mr.  E.  H.  Keating,  formerly  city  engineer  of  Toronto, 
Can.,  and  later  general  manager  of  the  Toronto  Railway, 
died  on  June  18  at  his  home  in  that  city.  Mr  Keating  was 
a  native  of  Halifax,  N.  S.  He  was  educated  at  the  Dal- 
housie  University  and  the  Chicago  Academy  and  studied 
engineering  under  Mr.  George  Whiteman,  provincial  gov- 
ernment engineer  of  Nova  Scotia,  and  Sir  Sandford  Flem- 
ing. It  was  while  city  engineer  of  Duluth  that  Mr.  Keating 
was  invited  to  become  city  engineer  of  Toronto,  which 
position  he  held  from  1892  to  1898.  In  1898  Mr.  Keating 
was  appointed  general  manager  of  the  Toronto  Railway 
and  continued  in  that  position  until  1904.  From  Toronto  he 
went  to  Mexico  as  managing  engineer  for  the  MacKenzie- 
Mann  interests,  and  for  the  past  seven  years  he  had  been 
engaged  in  private  practice  in  Toronto.  He  was  a  past 
president  of  the  Canadian  Society  of  Civil  Engineers,  a 
member  of  the  American  Society  of  Civil  Engineers  and  a 
member  of  the  Engineers'  Club  of  Toronto. 
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EUFAULA,  ALA. — A  franchise  has  been  granted  to  the  Pioneer  El. 
Lt.   Co.   to  construct   and  operate  electric  light,   ice  and   gas  plants. 

FORT  PAYNE,  ALA.— Plans  are  being  prepared  by  the  Little 
Kiver  Pwr.  Co.,  Nashville,  Tenn.,  for  the  construction  of  three  hydro- 
electric developments,  having  a  total  output  of  150,000  hp.  The  first 
will  be  built  on  the  Little  River,  near  Fort  Payne,  where  50,000  hp 
will  be  developed.  Electricity  generated  at  this  plant  will  be  transmitted 
to    Anniston,    Gadsden,    Huntsvillc   and    other    localities. 

GADSDEN,  .AL.A. — Preparations  are  being  made  by  the  Noccalula 
Ry.,  Lt.  &  Pwr.  Co.  for  the  construction  of  an  electric  railway  from 
Gadsden  to  Noccalula  Falls,  a  distance  of  3^  miles.  Louis  Hart, 
Gadsden,    is   interesti'd. 

HALEV\"ILLE,  AL.\. — .Xt  an  election  held  June  17  the  citizens  voted 
to  issue  $5,000  in  bonds  for  a  lighting  system  and  $15,000  in  bonds  for 
water-works.      M.    S.    Drewry   is   city   clerk. 

MONTGOMERY,  ALA.— The  Montgomery  Lt.  &  Pwr.  Co.  has  filed 
a  notice  of  increase  in  capital  stock  from  $1,000,000  to  $2,000,000.  The 
company,  it  is  understood,  will  make  improvements  to  its  electric  rail- 
way system  in   Montgomery. 

GLEND.ALE,  ARIZ. — The  Council  has  passed  an  ordinance  providing 
for  a  bond  issue  of  $9,000  for  the  construction  of  a  municipal  electric- 
light  plant. 

KINGMAN,  .KRIZ. — Plans  are  being  made  by  E.  H.  Dickie,  Monrovia, 
Cal.,  operating  in  the  Silver  Creek  district,  near  Kingman,  for  the  in- 
stallation of  an  electric  hoist. 

PKESCOTT,  ARIZ.— The  Climax  Mining  Co.  is  contemplating  the 
installation  of  an  electric  power  plant  to  operate  the  machinery  in  its 
mines  and   mill.      R.    M.   Martin   is  president. 

LITTLE  ROCK,  ARK.— Work  will  soon  be  begun  by  the  Little  Rock 
Ry.  &  El.  Co.  on  improvements  to  its  system,  including  double-tracking 
the  Highland  Park  line  and  installation  of  additional  equipment  in  the 
power  house,  to  cost  about  $20,000.  A  6000-ft.  condenser  and  an  18-in. 
motor-driven  centrifugal  pump  will  be  purchased,  together  with  other 
pumps,  etc.  Plans  are  also  being  considered  for  placing  the  wires  under- 
ground in  the  business  district,  at  a  cost  of  from  $150,000  to   $170,000. 

OLA,  ARK. — Ira  and  G.  W.  Micks  have  been  granted  a  franchise  to 
construct   and    operate   an    electric-light   plant   in    Ola. 

DAVIS,  CAL. — The  Pacific  Gas  &  El.  Co.  is  building  an  addition  to 
its  new  substation  here  to  provide  room  for  two  machines  to  handle 
4000-volt,  single-phase  current  for  the  Southern  Pacific  Co.'s  block  sig- 
nal system  east  and  west  of  here.  The  electric  company  is  also  erect- 
ing a  transmission  line  east  from  Woodland  to  the  substation  that  will 
supply   power  to   the   Vallejo   Northern   Railroad. 

GRIMES,  CAL. — A  petition  is  being  circulated  to  be  presented  to 
the  Board  of  Supervisors  to  call  a  special  election  to  vote  on  the  propo- 
sition  to   form   a   lighting   district   in   Grimes. 

HOLTONVILLE,  CAL.— The  Holton  Pwr.  Co.  has  applied  to  the  State 
Railroad  Commission  for  permission  to  issue  $300,000  in  bonds,  the  pro- 
ceeds to  be  used  for  construction  work. 

MARYSVILLE,  CAL. — Arrangements  are  being  made  by  the  Oro  El. 
Lt.  &  Pwr.  Co.  to  supply  electricity  here.  A  new  distributing  system  will 
be  installed. 

NEWPORT  BEACH,  CAL.— The  City  Council  is  considering  the 
question  of  calling  a  special  election  to  vote  on  the  proposition  to  issue 
bonds   for  the   construction   of  an  electric-light  plant  and   a   gas  plant. 

REDLANDS,  CAL. — Investigations  are  being  made  of  the  power 
rights  in  Mill  Creek  Canyon  offered  to  the  city  by  C.  G.  Baldwin  for 
$75,000.     A  municipal  electric  light  and  water  system  may  be  established. 

SAN  FRANCISCO,  CAL.— The  Ocean  Shore  R.  R.  Co.  has  been  noti- 
fied by  the  Public  Utilities  Committee  to  discontinue  the  use  of  steam 
locomotives  within  the  city  limits.  It  is  expected  it  will  equip  its  city 
trackage  soon  for  electrical  operation. 

SEBASTOPOL,  CAL.— The  Pacific  Gas  &  El.  Co.  has  notified  the 
Board  of  Trustees  that  if  it  is  awarded  the  contract  for  furnishing  elec- 
tricity for  lamps  and  motors  the  entire  town  will  be  rewired  and  a  new 
system    installed. 

TULARE,  CAL.— The  Tulare  County  Pwr.  Co.  has  applied  to  the 
State  Railroad  Commission  for  permission  to  raise  funds  to  generate 
and  distribute  electricity  in  the  western  part  of  Tulare  County. 

BOULDER,  COL. — The  City  Council  has  awarded  the  O'Brian  Con- 
struction Co.,  Boulder,  the  contract  for  the  construction  of  a  municipal 
lighting  plant.  The  contract  calls  for  the  construction  of  a  large  dam 
at   Silver   Lake,   which   will   furnish   power  to  operate  the   system. 

DENVER,  COL. — Investigations  are  being  made  by  the  engineers  of 
the  Denver  &  Rio  Grande  R.  R.  Co.  to  determine  the  feasibility  of  equip- 
ping the  lines  of  the  system  over  the  mountain  passes  for  electrical  opera- 
tion. The  construction  of  the  detour  line  over  Soldiers'  Summit,  Utah, 
has  been  held  in  abeyance  pending  the  outcome  of  investigations. 

PUEBLO,  COL. — Negotiations  are  under  way  between  the  city  com- 
missioner and  the  Pueblo  &  Suburban  Trac.  &  Ltg.  Co.  for  the  installa- 
tion of  electric  lamps  in   Mineral   Palace   Park  and  City   Park. 

EAST  LONGMEADOW,  CONN.— The  citizens  have  voted  to  authorize 
the    Selectmen    to   enter   into   a   contract    with    the    Massachusetts   Central 


Ltg.  Co.,  Palmer,  for  lighting  the  streets.  The  contract  calls  for  90 
lamps  at  $17.50  each  per  year. 

.MYSTIC,  CONN.— The  Westerly  Lt.  &  Pwr.  Co.  is  planning  to  erect 
a  brick  substation  in  Mystic  to  replace  the  one  recently  destroyed  by  fire. 

WASHINGTON,  D.  C— The  Washington  &  Great  Falls  Ry.  it  Pwr. 
Co.  is  contemplating  the  construction  of  an  electric  railway  from  Wis- 
Qonsin  Avenue  to  the  Great  Falls  of  the  Potomac,  a  suburb  near  Wash- 
ington. The  company  also  proposes  to  erect  a  power  station  and  to  estab- 
lich   an   amusement   park  at   Great   Falls. 

WASHINGTON,  D.  C— The  American  consulate-general  at  Sydney, 
-Australia,  has  forwarded  copies  of  tender  forms,  specifications,  etc.,  cov- 
ering various  telephone  supplies,  including  switchboards,  accessories,  etc., 
issued  by  the  Postmaster-General's  Department  of  the  Commonwealth  of 
.Australia.  Copies  of  papers  referred  to  will  be  loaned  to  parties  in- 
terested on  application  to  No.  8902,  Bureau  of  Manufactures,  De- 
partment of  Commerce  and  Labor,  Washington,  D.  C.  Tenders  for  the 
above    materials    will    be    received    until    July    31. 

WASHINGTON,  D.  C. — .\n  American  consul  has  forwarded  a  copy 
of  a  concession  granted  by  the  local  government  to  a  business  firm  for 
constructing  a  dry  dock  and  ship-building  plant,  the  latter  to  consist 
of  machine  shop,  electric  cranes,  marine  railways,  etc.,  boiler  shops, 
power  house  with  its  electrical  et|ui[)ment  and  all  other  necessary  equip- 
ment. The  company  is  not  to  expend  less  than  $6,000,000.  Copy  of  the 
complete  report  will  be  sent  upon  request  to  No.  9042,  Bureau  of  Man- 
ufactures, Department  of  Commerce  and  Labor,  Washington,  D.  C. 

LAKE  BUTLER,  FLA.— The  Lake  Butler  Ice  Co.  contemplates  the 
construction  of  an  electric  light  plant.  H.  J.  Smith,  Tarpon  Springs,  is 
interested. 

.ATLANT.A,  GA.— The  Central  Georgia  Trans.  Co.  has  been  granted 
permission  to  erect  a  trunk  power  line  from  the  main  plant  in  Atlanta 
to  a  substation  to  be  built  in  East  Point. 

CL.WTON,  GA.^The  city  is  considering  plans  for  the  construction 
of   a    municipal    electric-light   plant. 

GREENSBORO,  G.A. — Prominent  business  men  are  considering  the 
question  of  securing  electricity  from  the  large  power  plant  on  the  Oc- 
niulgee  River.  Electricity  generated  at  the  plant  is  distributed  by  the 
Central  Georgia  Pwr.  Co.,  Macon,  Ga. 

GUYTON,  GA.— The  Effington  Lt.  &  Pwr.  Co.  is  planning  to  install 
an  electric-light  plant  in  G'uyton,  to  cost  about  $5,000.  Louis  Brown, 
P.  O.  box  n ,  Savannah,  Ga.,  is  interested  in  the  company. 

HARTWELL,  G.\. — Clarence  Linder,  vice-president  of  the  People's 
Bank,  is  planning  a  water-power  development  to  furnish  electricity  for 
lamps  and  motors.  He  also  proposes  to  apply  for  a  municipal  lighting 
franchise. 

BONDVILLE,  ILL. — The  installation  of  an  electric-light  plant  here  is 
under  consideration.     It  is  proposed  to  organize  a  company  to  operate  it. 

PARIS,  ILL. — The  finance  committee  of  the  City  Council,  which  asked 
for  bids  for  a  municipal  lighting  plant,  has  reported  unfavorably  upon 
the  proposition  provided  satisfactory  arrangements  can  be  made  with  the 
Paris  Gas  &  El.  Lt.  Co.     New  bids  have  been  asked  for  street  lighting. 

SHELBYVILLE,  ILL. — Plans  are  being  considered  for  wiring  the 
county  fair  grounds  and  buildings  and  to  light  the  entire  grounds  by 
electricity. 

SPRINGFIELD,  ILL.— The  Springfield  Pleasure  Driveway  and  Park 
District  has  closed  a  contract  with  the  Springfield  Lt.,  Ht.  &  Pwr.  Co., 
whereby  the  latter  will  install  an  ornamental  street-lighting  system,  at  a 
cost  of  $19,000,  and  furnish  electricity  for  lighting  the  parks  and  boule- 
vard at  $16.11  per  lamp  per  year  on  an  all-night  schedule. 

STERLING,  ILL.— The  Illinois  Northern  Utilities  Co.  is  planning  to 
extend  its  transmission  line  from  Sterling  to  Morrison,  Tampico  and 
Erie. 

W.\T.SEK.\,  ILL. — The  Board  of  Supervisors  of  Iroquois  County  has 
granted  the  Central  Illinois  Utilities  Co.  a  franchise  to  erect  a  trans- 
mission line  from  Watseka  along  the  highways  of  the  county.  The  pro- 
posed line  will  supply  electricity  in  Crescent  City,  Gilma,  Onarga,  La 
Hogue  and  other  localities. 

BLUFFTON,  IND.- ProL  C.  Francis  Harding,  of  Purdue  University, 
has  been  retained  as  consulting  engineer  to  make  complete  appraisal 
and  estimate  of  necessary  improvements  on  the  municipal  electric  light 
and   power  plant   in    Bluffton. 

FORT\'ILLE,  IND. — .\\.  a  special  election  held  June  18  the  proposition 
to  install  a  water  and  light  plant  was  carried.  It  is  stated  that  plans  will 
be  prepared  at  once  for  the  plant  and  contracts  for  construction  and 
machinery  awarded  as  soon  as  possible. 

GOSHEN,  IND. — In  a  general  report  submitted  to  the  City  Council, 
Orlando  Hamilton,  superintendent  of  the  city  water-works  and  light 
plant,  states  that  the  electric  plant  should  be  reconstructed  or  repaired. 
He  also  recommends  substituting  an  inclosed-arc  lighting  system  for  the 
present    arc   lamps. 

LAPORTE,  IND.— The  United  Lt.  &  Rys.  Co.,  incorporated  under 
the  laws  of  Maine  with  a  capital  stock  of  $12,000,000,  has  filed  articles 
of  incorporation  and  been  granted  a  charter  to  do  business  in  Indiana. 
The  new  company  has  taken  over  the  Laporte  Elec.  Co.,  Laporte,  and 
is  preparing  to  take  over  other  companies.  William  A.  Martin,  of  La- 
porte, is  president,  and  L.  H.  Henike,  of  Grand  Rapids,  Mich.,  secre- 
U:  v. 
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l.KU.\NON.  IN'l).— The  Ciliieim"  lil.  I.t.  &■  Ur  C...  1...%  |iuii  liasnl  llic 
l)io|ierty  of  the  Lebanon  Iltg.  Co.  Rn«l  plaiiR  are  bciiiK  prcparrd  for 
merging  the  two  plants.  New  equipment  will  he  in!itullr<l,  ini'liiditiK  a 
tiirliine  eimine.  Steam  from  the  heating  plant  will  l>c  usnl  to  opnate 
the  power  plant.  Plans  are  being  prepared  by  the  W.  II.  Schott  I'o., 
('hicnK>'.    Ill- 

M.MMTNSVII.r.K,  INI).— The  Alliance  EnginccrinK  ("o..  Cincinnati, 
Ohio.  i!t  re|)orted  to  have  purchased  the  property  of  the  ^Iartin^sville  Lt., 
Ht.,  Pwr.  &  Wtr.  Co.  The  property  will  be  taken  over  by  the  new 
owners  July    I. 

MITCllKLL,  INO. — The  City  Council  is  contemplating  the  installa- 
tion   of    an    engine    and    generator    in    the    municipal    electric    light    plant. 

SIIKKIDAN,  INI). — The  City  Council  is  planning  to  install  an  electric 
distributing  system.  A  transmission  line  will  be  erected  from  Nobles- 
ville,  a  distance  of  11  miles,  where  electricity  will  be  secured  to  operate 
the   system. 

TKRRI".  HAl'TE.  IND.— The  Vigo  Kl.  Co.,  former  owner  of  the  cbciric 
lighting  plants  at  West  Terre  Ilautc,  ]5razil  and  Grcencastle,  which  were 
recently  purchased  by  the  .T.  V.  Morgan  syndicate,  has  also  sold  all  its 
holdings  in  coal  lands,  mines,  etc.,  in  Sugar  Creek  Township  to  the  Fauvre 
Coal  l\>..  Indianapolis.  It  is  expected  that  the  new  syndicate  will  com- 
pete for  the  lit-hting  contract  in  Terre  Haute  and  that  a  new  intiriirban 
railway   will   le   extended   to  Terre    Haute   from   the   west. 

CHARLES  CITV,  I.\.— The  City  Council  has  awarded  the  contract  for 
street  lighting  to  the  Charles  City  Lt.  &  Ht.  Co.  Under  the  terms  of  the 
contract  twenty-six  ornamental  lamp  standards  will  be  installed. 

DAVIS  CITY,  I.-\. — The  Herald  Publishing  House,  of  Lamoni,  has 
submitted  a  proposition  to  the  Council  offering  to  extend  its  transmis- 
sion line  from  its  power  house  in  Lamoni  to  Davis  City,  provided  a  fran- 
chise is  granted  and  sufficient  patronage  is  guaranteed.  A  special  elec- 
tion will  be  held  July   1  to  vote  on  the  proposition. 

FORT  DODGE,  lA.— The  capital  stock  of  the  Fort  Dodge  Tel.  Co. 
has  been   increased    from   $100,000   to  $300,000. 

G.ARWIN,  lA.— The  Council  has  granted  J.  P.  Walters,  secretary  of 
the  Tama  &  Toledo  El.  Ry.  &  Lt.  Co.,  Toledo,  a  franchise  to  supply  elec- 
tricity  for   lamps   and   motors   here. 

HOPKINTON,  lA. — W.  A.  Milroy,  owner  of  the  local  electric-light 
plant,  is  contemplating  extensive  improvements  to  system.  The  City 
Council  is  considering  the  question  of  installing  a  new  street-lighting 
system.     Electroliers  may  be  erected  in  the  business  section. 

KEOKUK,  L\. — Plans  have  been  approved  by  the  Stone  &  Webster 
Engineering  Corpn.,  Boston,  Mass.,  for  the  construction  of  a  new  sub- 
station for  the  Keokuk  El.  Ry.  &  Pwr.  Co.,  to  be  located  at  Ninth  and 
Phelean  Streets,  to  cost  approximately  $100,000.  The  new  plant  will  have 
an   output   of    110,000   hp. 

MERRILL,  lA. — Steps  have  been  taken  by  local  business  men  for  the 
installation  of  a  municipal  electric-light  plant. 

MOUNT  VERNON,  lA. — At  an  election  held  recently  the  proposi- 
tion to  grant  a  franchise  to  the  Cedar  Rapids  &  Iowa  City  Ry.  &  Lt.  Co. 
was  carried. 

NEV.'XDA,  lA. — Plans  are  being  considered  for  the  installation  of  an 
ornamental    street-lighting    system    here. 

SHELLROCK,  lA. — An  electric-light  franchise  has  been  granted  to 
Uri  and  William  Richards. 

WOODBINE,  lA. — E.  A.  ^Bullock,  of  the  Iowa-Nebraska  Public  Serv- 
ice Co.,  of  Missouri  Valley,  has  applied  to  the  Council  for  a  franchise 
to    supply    electricity    in    Woodbine. 

ATCHISON,  KAN. — Work  will  soon  begin  on  improvements  to  the 
electric  plant  of  the  Atchison  Ry.,  Lt.  &  Pwr.  Co.,  at  Tenth  and  Main 
Streets,  to  cost  about  $35,000.  A  new  building  25  ft.  x  130  ft.  will  be 
erected,  new  boilers  and  750-kw  direct-connected  generating  unit  in- 
stalled. All  machinery  has  been  purchased.  J.  W.  Waggener  is  local 
manager. 

AXTELL,  KAN. — The  town  of  Axtell  is  contemplating  erecting  a 
transmission  line  to  Seneca  to  secure  electricity  to  operate  the  pro- 
posed municipal  electric  light  and  power  system.  Bonds  to  the  amount 
of  $10,000  were  voted  to  establish  a  plant. 

BURLINGTON,  KAN.— The  Commercial  Club  is  promoting  the  in- 
stallation of  an  ornamental  street-lighting  system  for  the  principal  streets. 

OSBORNE,  KAN. — Arrangements  arfe  being  made  by  the  City  Council 
for  the  reconstruction  of  the  local  electric-light  plant,  recently  pur- 
chased by  the  city.  The  system  will  be  changed  from  direct-current 
to    alternating-current.      Tungsten  lamps  will   be   used    for   street   lighting. 

TOPEKA,  K.\N. — Bids  will  be  received  by  the  city  clerk  until  July  1 
for  the  installation  of  the  ornamental  street-lighting  system  on  East 
Fourth  Street  from  Kansas  Avenue  to  Holliday  Street.  Several  ex- 
tensions to   the   system   are   under   consideration. 

WILLIAMSBURG,  KAN. — Work  will  begin  on  the  construction  of 
the  municipal  electric-light  plant  about  July  15,  for  which  bonds  to  the 
amount  of  $5,000  were  recently  voted.  I.  C.  Bushong.  of  Ottawa, 
engineer,  has  been  engaged  to  take  charge  of  th;  work. 

LEITCHFIELD,  KY. — Preliminary  arrangements  have  been  completed 
by  the  Leitchfield  El.  Lt.,  Ht.  &  Pwr.  Co.  for  the  construction  of  an 
electric-light  plant  here.  W.  T.  McClaskey,  S.  F.  Seager  and  others 
are   interested. 

LEXINGTON.   KY. — The  Transylvania  L'niversity  is  contemplating  the 


roiislruition    of    u    criitial    hr.iting    and    power    iilant    in    connection    with 
the   university,   to   coKt    nbuut    $100,000.      R.    H.   CrosHficld   in   president. 

MARION,  KY. — The  Marion  El.  Lt.  &  Ice  Co.  is  conicinplaiing  the 
instullotion   of  additional  machinery.     S.   M.   Jenkins  is  president. 

SIMI'SONVIl.I.K,  KY.— The  Lincoln  Industrial  Institute  contem- 
plates the  installation  of  an  electric  light  and  power  plant,  to  cost  ap- 
proximately $10,500.      A.   E.   Thompson   is  president. 

TAVLOUSVILI.E,  KY. — The  installation  of  an  electric  IikIu  system 
is    under   consideration. 

JKN.'\,  LA.  —  Plans  are  being  prepared  for  the  installation  of  an  elec- 
trii'iiKht  plant  and  ice  factory  in  Jena,  to  cost  about  $25,000.  H.  W. 
Wright  and  C.   C.   O'Mallcy,   Winnfield,   arc  interested. 

NEW  ORLEANS,  LA.— The  New  Orleans  Ry.  Co.  has  submitted  a 
proposition  to  the  Sewerage  and  Water  Hoard  offering  to  supply  elec- 
tricity to  operate  the  water  plant  and  the  drainage  and  sewage-pumi)ing 
stations. 

AMKSIU'RY,  MASS.— The  Amesbury  El.  Lt.  Co.  has  petitioned  the 
Slate  Gas  and  Electric  Light  Commissioners  for  permission  to  issue 
$14,700  additional  capital  stock,  the  proceeds  to  be  used  for  extensions  to 
plant. 

BOSTON,  MASS. — Bids  will  be  received  by  Manus  J.  Fish,  super- 
intendent of  public  buildings,  100  Summer  Street,  Boston,  until  July  1 
for  furnishing  and  installing  electrical  work  in  an  office  building,  the  an- 
nex to  the  city  hall.  Copy  of  plans  and  specifications  may  be  obtained  at 
the  office  of  Edward  T.  P.  Graham,  architect,  20  Beacon  Street,  Boston. 
A  deposit  of  $25  will  be  required  for  each  set  of  drawings  and  specifica- 
tions. 

DIGHTON,  MASS.— The  Fall  River  El.  Lt.  Co.  is  planning  to  extend 
its  transmission  lines  to  Dighton,  where  it  has  recently  been  granted  a 
franchise. 

GREENFIELD,  MASS.— The  Greenfield  El.  Lt.  &  Pwr.  Co.  is  plan- 
ning to  install  a  750-kw  generating  unit,  consisting  of  waterwheel  and 
generator. 

HINSDALE,  MASS.— The  Eureka  El.  Co.,  Pittsfield,  is  making  in- 
vestigations in  Hinsdale  with  a  view  of  furnishing  electricity  for  lamps 
and  motors  here.  It  is  proposed  to  extend  the  transmission  line  from 
Dalton  to  supply  the  service.  Electricity  for  operating  the  system  will 
be   furnished  by  the  Pittsfield   El.   Co.,   Pittsfield. 

NORTH  ADAMS,  MASS. — Interests  connected  with  the  power  devel- 
opment of  the  Deerfield  River  at  the  east  side  of  Florida  Mountain  have 
secured  rights  of  way  over  the  mountain  to  North  Adams  and  to  the 
power  station  at  Zylonite. 

WESTFIELD,  MASS.— The  Municipal  Lighting  Department  is  plan- 
ning to  substitute  electric  incandescent  lamps  for  arc  lamps  now  in  use 
in    the    residential    sections. 

WINTHROP,  MASS. — The  committee  appointed  by  the  town  to  in- 
vestigate the  advisability  of  municipal  ownership  of  a  gas  and  electric 
plant  has  recommended  that  the  town  should  not  acquire  a  plant  at  the 
present  time  and  recommends  that  a  new  contract  be  made  with  the 
Suburban   Gas  &   El.   Co. 

WORCESTER,  MASS.— The  City  Council  committee  on  street  light- 
ing has  recommended  the  erection  of  46  luminous  arc  lamps  on  Front 
Street  between  Main  and  Washington  Streets.  Tungsten  lamps  for  all 
bridges  under  the  railroad  locations  on  streets  that  cross  under  the 
"Chinese  wall"  were  also  recommended. 

CENTERVILLE,  MICH.— The  capital  stock  of  the  Centerville  Wtr. 
&  El.  Co.  has  been  increased  from  $10,000  to  $75,000. 

MERRILL,  MICH.— The  Consolidated  Lt.  &  Pwr.  Co.  has  been  granted 
a  30-year  franchise  to  furnish  electricity  in  Merrill.  J.  L.  Hudson,  of 
Detroit,    is   interested   in   the    company. 

SAGINAW,  MICH. — The  Saginaw  Pwr.  Co.  has  submitted  a  proposi- 
tion to  the  special  committee  on  improved  street  lighting  in  the  East 
Side  business  district.  The  plans  include  replacing  the  present  arc  lamps 
with  tungsten  lamps  to  be  erected  on  ornamental  standards,  each  carry- 
ing five-lamp  clusters.  Under  the  present  plan  186  standards,  at  a  cost 
of  $150  each,  will  be  erected.  The  company  offers  to  install  the  system 
and  maintain  the  lamps  for  8  cents  a  front-foot  per  month,  or  at  annual 
cost  of  about  $7,000  under  a  five-year  contract. 

BIG  FALLS,  MINN.— The  Big  Falls  Mfg.  Co.  is  planning  to  erect 
an  electric-light  plant  and  heading  mill  in  Big  Falls,  work  on  which 
will  begin  in  about  30  days. 

DASSELL,  MINN. — The  electric-light  company  has  purchased  the 
poles  and  wire  of  the  Northwestern  Telephone  Exchange  Co. 

DULUTH,  MINN.— Bids  will  be  received  by  F.  E.  Hough,  city  elec- 
trician, 608  West  First  Street,  Duluth,  until  July  3,  for  5700  ft.  of  lead- 
covered  cable,  14  conductors.  No.  14  B.  &  S.  gage  copper  wire,  S/32-in. 
rubber  insulation  bunched  and  finished  with   5/64-in.  lead  sheath. 

EAST  GRAND  FORKS,  MINN.^The  Red  River  Pwr.  Co.,  Grand 
Forks,  N.  D.,  is  planning  to  erect  a  substation  here,  the  equipment  to 
include  a  six-panel  switchboard  and  motor-generator  set.  The  local  elec- 
tricl'ghting   system    will    be    reconstructed. 

\"IRGINIA,  MINN. — The  City  Council  has  voted  to  offer  to  the  Vir- 
ginia Wtr.  &  Lt.  Co.,  $404,000  plus  10  per  cent  for  its  plant.  The  com- 
pany recently  offered  the  plant  to  the  city  for  $550,000. 

LOUISVILLE,  MISS. — The  construction  of  an  electric-light  plant  here 
is  under  consideration.  W.  C.  Hight  and  J.  L.  McCracken  are  inter- 
ested  in   the  project. 


June  29,  1912. 


ELECTRICAL    WORLD 


I4S9 


INDEPENDENCE,  MO. — The  property  owners  on  Maple  Avenue  have 
organized  under  the  name  of  the  Independence  State  IliKhway  Asso- 
ciation and  have  agreed  to  erect  an  ornainc-ntal  street  lighting  system  on 
the   avenue. 

ST.  LOUIS,  MO. — A  meeting  of  the  stockholders  of  the  Southern 
Trac.  Co.  will  soon  be  held  to  vote  on  an  increase  of  capital  stock  from 
$1,500,000  to  $7,500,000.  The  company  also  proposes  to  issue  $7,500,000 
in  bonds,  the  proceeds  to  be  used  to  build  terminal  facilities  in  St.  Louis 
and  East  St.  Louis  and  to  construct  a  railway  from  East  Si.  Louis  to 
Duquoin,  a  distance  of  about  80  miles. 

ARLINGTON,  NEB. — If  granted  a  franchise,  E.  V.  Capps  will  take 
over  the  plant  of  the  Arlington  El.  Lt.  Co.  If  the  change  is  made,  Mr. 
Capps  advises  the  installation  of  tungsten  lamps  for  street  lighting. 

BEATRICE,  NEB. — Improvements  are  contemplated  by  the  Beatrice 
El.  Co.  involving  an  expenditure  of  about  $25,000.  They  will  include 
the   construction    of   a   power   house,    new    machinery,    transformers,   etc. 

HASTINGS,  NEB. — Preparations  are  being  made  to  begin  work  on 
the  installation  of  underground  conduits  for  the  ornamental  street-light- 
ing system   about  July    1. 

RISING  CIIY,  NEB.— The  village  of  Rising  City  is  planning  to  in- 
stall an  electric-light  plant  and  water-works  system,  to  cost  about  $8,000. 
Bids  for  the  work  will  be  received  until  July  5.  The  Alamo  Engine  Co., 
Omaha,  has  charge   of  the  engineering  work. 

GARDNERVILLE,  NEV.— The  Douglas  Milling  &  Pwr.  Co.  has  ap- 
plied to  the  County  Commissioners  for  a  franchise  to  erect  and  maintain 
transmission  lines  over,  under  and  across  the  public  roads  and  highways 
in    Douglas   County. 

WINNEMUCCA,  NEV.— The  Winnemucca  Wtr.  &  Lt.  Co.  has  sub- 
mitted a  proposition  to  the  County  Commissioners  offering  to  sell  its 
plant  to  the  town  of  Winnemucca  for  $175,000.  A  special  election  will 
soon  be  called  to  submit  the  proposition  to  a  vote. 

WOLFBORO,  N.  H. — The  town  has  voted  to  build  a  new  electric  light 
plant  on  Factory  Street,  the  cost  not  to  exceed  $15,000.  D.  S.  Boyden 
is   consulting    engineer. 

ATLANTIC  CITY,  N.  J.— The  Council  has  granted  the  Venice  Park 
El.  Ry.  Co.  a  franchise  to  extend  its  railway  to  a  junction  with  the 
fast  shore  line  by  the  way  of  Ohio   Avenue. 

PLAINFIELD,  N.  J. — The  City  Council  has  authorized  a  new  street- 
lighting  contract  with  the  Public  Service  Corporation  for  a  period  of 
five  years.  The  contract  provides  for  20  arc  lamps  of  2000  cp,  400  in- 
candescent  lamps  of   32   cp   and   611    lamps   of   25   cp. 

DEXTER,  N.  M. — Application  has  been  made  to  the  Town  Board  by 
N.  S.  Sweeney  and  C.  R.  Beck,  of  this  city,  for  a  franchise  to  install 
and    operate   an   eiectric-light   plant   here. 

AMSTERDAM,  N.  Y. — Julius  Kayser  &  Co.,  operating  silk  mills,  are 
planning  to  enlarge  their  power  plant.  An  addition  120  ft.  long  will  be 
erected  to  the  boiler  house,  to  provide  space  for  new  boilers  to  be 
installed. 

BUFFALO,  N.  Y. — The  City  Council  has  authorized  the  construction 
of  a  brick  power  house  and  forge  shop,  including  mechanical  equipment, 
to  be  used  in  connection  with  the  Peckham  Street  Vocational  School. 

CENTERPORT,  X.  Y. — ^Taxpayers  have  petitioned  the  Town  Board 
to  establish  a  lighting  district  in  this  village,  covering  the  principal  resi- 
dential  sections. 

COHOCTON,  N?  Y.— The  Wayne  Pwr.  Co.  has  been  granted  permis- 
sion by  the  Public  Service  Commission  to  issue  $10,000  in  capital  stock 
and  $105,000  in  bonds,  the  proceeds  to  be  used  for  tlie  construction  of 
a  transmission  line  from  Wayland  to  Avoca,  Atlanta,  Cohocton  and  Wal- 
lace, a  distance  of  21  miles;  also  for  the  erection  of  necessary  sub- 
stations, apparatus  and  distributing  systems  in  these  places. 

FRKEPORT,  N.  Y. — The  Board  of  Village  Trustees  has  voted  to 
issue  $25,000  in  bonds  for  improvements  and  extensions  to  the  municipal 
electric-light  plant. 

FULTON,  N.  Y. — Plans  have  been  completed  by  the  American  Woolen 
Co.  for  the  construction  of  a  hydroelectric  plant,  to  cost  approximately 
$300,000.      T.    W.   Stevenson  is  interested. 

GILBOA,  N.  Y. — The  Public  Service  Commission  has  authorized  the 
Tri-County  Lt.  &  Pwr.  Co.  to  exercise  franchises  granted  for  furnishing 
electricity  for  lamps,  heat  and  motors  in  Gilboa.  The  commission  has 
also  authorized  the  company  to  issue  capital  stock  to  the  amount  of 
$5,000  and  $60,900  in  bonds,  the  proceeds  to  be  used  for  construction 
of  dam,  power  house,  electrical  apparatus,  etc.,  and  also  for  the  erection 
of  a  transmission  line  from  Gilboa  to  Stamford,  a  distributing  system  in 
Gilboa  and  a  transmission  line  in  Grand  Gorge. 

ILION,  N.  Y. — The  installation  of  an  ornamental  street-lighting 
system  is  under  consideration.  Several  standards,  carrying  five-lamp 
clusters,    have    been    erected    for    experimental   purposes. 

PHILMOXT,  N.  Y.— The  Philmont  Ltg.  &  Pwr.  Co.  has  applied  to 
the  Public  Service  Commission  for  permission  to  erect  transmission  lines 
to  supply  electricity  for  lamps  and  motors  in  the  town  of  Philmont  and 
Claverack. 

ROCHESTER,  X.  Y. — The  Board  of  Contract  and  Supply  has  directed 
Secretary  Frank  X.  Pifer  to  advertise  for  bids  for  lighting  the  streets 
of  the  city  by  electricity  for  a  period  of  live  years,  beginning  July   1. 

SCOTIA,  X.  V. — The  Village  Board  has  awarded  the  contract  for  the 
new   lighting    system.      The    contract    calls    for    128    tungsten    lamps. 


TROY,  X.  Y. — Plans  are  being  considered  for  the  installation  of  an 
ornamental   street-lighting    system    in    the   business   district. 

GREENSBORO,  N.  C— The  North  Carolina  Pub.  Ser.  Co.  is  con- 
templating improvements  to  its  plants  in  Salisbury  and  Spencer,  involving 
an    expenditure    of   about   $75,000. 

MURPHY,  N.  C— Plans  are  being  prepared  by  the  Carolina-Ten- 
nessee Pwr.  Co.,  New  York,  for  a  hydroelectric  power  development  on 
the  Hiwassee  River,  near  Murphy.  The  plans  call  for  construction  of 
two  dams  ISO  ft.  high  and  1200  ft.  long  on  crcsU  and  the  erection  of 
transmission    lines   to  copper   smelters   at   Ducktown,  Tenn 

NEWTON,  N.  C— John  C.  Yount,  of  Newton,  contemplates  the  con- 
struction   of    a   hydroelectric    power    plant. 

REIDSVILLE,  N.  C— The  American  Tobacco  Co.  is  planning  to  erect 
a  power  plant  in  Reidsville.  The  main  office  of  the  company  is  located 
at  200   Fifth  Avenue,   New   York,   N.   Y. 

ROLL.\,  N.  D. — Investigations  are  being  made  by  Robert  Long,  of 
Ilansboro,   with   a   view   of  establishing   an   electric-light  plant   here. 

CLEVEL.\ND,  OHIO. — Bids  will  soon  be  called  for  material  necessary 
to  start  work  on  the  construction  of  the  municipal  electric-light  plant. 
The  cost  of  the  plant  is  estimated  at  about  $900,000.  Fred  W.  Ballard  is 
engineer  in  charge. 

DEFIANCE,  OHIO. — Plans  have  been  completed  for  the  steam  auxil- 
iary power  plant  of  the  Auglaize  Pwr.  Co.,  to  cost  about  $200,000,  by 
R.  R.  Livingston,  New  York,  N.  Y.,  architect.  Contracts  for  construe 
tion  of  building  and  equipment  will  soon  be  awarded. 

TOLEDO,  OHIO.— The  Toledo  Rys.  &  Lt.  Co.  has  submitted  a  propo- 
sition to  Service  Director  Crowell  offering  the  city  the  use  of  its  aban- 
doned power  plant  at  Locust  and  Water  Streets  for  a  high-pressure 
pumping  station,  provided  the  city  will  pay  all  the  expense  of  remodel- 
ing and  repairing  the  building  and  pay  the  taxes  on  the  property.  F.  R. 
Coates  is  president. 

WARREN  SVILLE,  OHIO.— Sealed  proposals  will  be  received  by 
Charles  W.  Stage,  director  of  public  safety,  Room  109,  City  Hall,  Cleve- 
land, Ohio,  until  July  8  for  furnishing  material  and  installation  of  wir- 
ing in  the  buildings  of  the  infirmary  group,  Cooley  Farms,  Warrensville. 
Plans  and  specfications  may  be  seen  at  the  office  of  J.  Milton  Dyer, 
architect,    825    Cuyahoga    Building,   Cleveland. 

MUSKOGEE,  OKLA. — ^Plans  are  being  prepared  by  the  Muskogee 
Wtr.  Pwr.  Co.  for  the  construction  of  a  large  hydroelectric  power  plant 
on  the  Grand  River,  near  Muskogee,  to  be  reinforced  by  two  auxiliary 
plants,  one  to  be  erected  on  Carey  Island,  the  second  auxiliary  to  be 
for  future  development  and  the  third  plant  to  be  located  on  the  Illinois 
River,  20  miles  distant.  Electricity  generated  at  this  plant  will  be 
transmitted  to  the  central  power  plant  located  on  the  Grand  River. 
W.  H.  Rosecrans  Engineering  Co.,  30  La  Salle  Street,  Chicago,  III., 
has   charge   of   the   engineering   work.      S.    P.   Mann   is   president. 

BEND,  ORE.— The  Bend  Wtr.,  Lt.  &  Pwr.  Co.  is  contemplating  the 
construction  of  an  electric  power  plant,  to  cost  about  $80,000.  The 
initial  installation  will  include  two  units. 

EUGENE,  ORE. — The  Oregon  El.  Ry.  Co.  contemplates  the  construc- 
tion of  an  electric  railway  from  Eugene  to  Pleasant  Hill,  a  distance  of 
about   10  miles. 

HOOD  RIVER,  ORE. — It  is  reported  that  plans  are  being  considered 
for  efluipping  the  Mount  Hood  steam  railroad  for  electrical  operation  and 
the  construction  of  an  electric  railway  from  Hood  River  to  Lost  Lake. 
Several  power  sites  have  been  either  purchased  or  located. 

KL.AMATH  FALLS,  ORE. — Plans  are  being  considered  for  the  con- 
struction of  an  electric  railway  from  Klamath  Falls  to  Bonanza  Valley, 
a  distance  of  28  miles.  The  cost  is  estimated  at  about  $12,000.  George  C. 
Clark,  W^  Paul  Johnson,  C.  E.  Moore  and  others,  of  Klamath  Falls,  are 
interested. 

VALE,  ORE. — The  Department  of  the  Interior  has  approved  the  ap- 
plication of  W.  F.  Homan  for  a  power  site  on  the  Payette  River.  Mr. 
Homan  proposes  to  develop  the  water-power  to  generate  electricity  which 
will  be  transmitted  to  the  Dead  Ox  Flat  country,  a  distance  of  60  miles. 
It  will  be  used  for  pumping  water  from  the  Snake  River  to  irrigate 
about   60,000   acres. 

CRESSOX,  P.\. — Bids  will  be  received  until  July  8  for  furnishing 
and  installing  power-plant  equipment  for  the  State  Sanatorium  for  Tuber- 
culosis, near  Cresson,  Cambria  County,  for  the  Commonwealth  of  Penn- 
sylvania, Department  of  Health.  Plans  and  specifications  can  be  ob- 
tained of  Dr.  Samuel  G.  Dixon,  commissioner  of  health,  either  at  his 
Philadelphia  office,  1900  Race  Street,  or  at  his  Harrisburg  office,  for 
which   a   deposit   of   $25   will   be  required. 

HERXDON,  PA. — The  Herndon  El.  Co.  has  applied  to  the  Town  Board 
for  a  franchise  to  construct  and  operate  an  electric-light  and  power  plant. 

MAHANOY,  PA.— Bids  will  be  received  by  the  People's  Lt.,  Ht.  & 
Pwr.  Co.  until  July  1  for  reconstruction  and  extension  to  its  substation 
in  Mahanoy  City.  The  Scofield  Engineering  Co.,  Philadelphia,  Pa.,  con- 
sulting engineer,   has  charge   of   the   work. 

MEYERSD.\LE,  PA.— The  report  submitted  by  Sidney  B.  Martin, 
Pittsburgh,  consulting  engineer,  to  the  Borough  Council  regarding  the 
installation  of  a  municipal  electric-light  plant  estimates  the  cost  at  about 
$32,000;  the  cost  of  operating  the  plant  would  be  about  $9,735  and  the 
receipts  $15,817.  The  proposed  plant  would  provide  for  50  arc  lamps 
instead  of  the  .^9  now  in  use.  Steps  will  be  taken  to  submit  the  propo- 
sition to  establish  a  municipal  plant  to  a  vote. 
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IllllADl  l.llll  \,  lA-l'Lin-,  have  Lrcn  ciiH-lrtrd  liy  John  T. 
V\  iiiilriin  for  a  slalioii  loi  (lie  I'lnliuUlpliin  Kl.  Co.,  to  be  erected  on 
KuiiLHteail  Street,  lirtween  Twcntietli  otul  'rwenty-tirst  Streets.  The  build- 
ing will  be   110  ft.  X  90  ft.  and  will  be  known  as  station  F. 

I'llII.ADKLI'llI.X.  I'.\.— l'rO|.oKuU  will  be  reccivc.l  at  Uu-  ..|1i,,-  ol 
the  diiritor  of  the  Dcpiirtment  of  Public  Safely,  Room  215,  Cily  Hall, 
l'hil.i>lrl|>hia,  until  July  1,  for  combination  electric  and  gas  tixture.s, 
etc..  and  eleclriial  wiring  ni,\lerials  for  new  police  station  and  fire 
house,  located  at  corner  of  Fifty  fifth  Street,  I'hiladelphin.  Sprcilica- 
lions  may  be  secured  at  the  ollicc  of  the  electrical  bureau,  Room  618, 
City  Hall.  Cicorse  I>.  I'ortir  is  ilirector  of  the  Dcpartuicnt  of  Public 
Safety. 

PITTSnilRCII.  P.\. — The  City  Council  has  passed  an  ordinance  grant- 
ing a  franchise  to  the  Pennsylvania  Lt.,  Ht.  &  Pwr.  Co.  to  supply  elec- 
tricity in  the  first  20  wards  of  the  city.  The  company  already  has  a  fran- 
chise on  the  North  Side. 

PI  I'TSTOX,  P.\. — The  City  Council  is  considering  tlic  question  of  in- 
stalling  a   municipal   electric-light   plant. 

SH.ARON.  P.\. — The  City  Council  has  rejected  the  proposition  of  the 
Mahoning  &  Shcnango  Ry.  &  Lt.  Co.  and  has  decided  to  proceed  with 
the   construction   of   a   municipal   electric-light    plant. 

SHARON.  PA.— The  National  Malleable  Iron  Co.,  Sharon,  has  closed 
a  contract  with  the  Republic  Ry.  &  Lt.  Co.  for  electrical  power  to 
operate  its  works.  It  is  said  that  a  number  of  large  steel  and  iron 
plants  in  the  Voungstown  and  Sharon  districts  contemplate  purchasing 
electrical  power  from  the  Republic  Ry.  &  Lt.  Co.  To  supply  this  de- 
mand and  to  secure  additional  power  for  its  own  use  the  company  is 
to  erect  a  central  station  at  Lowellville,  at  a  cost  of  $1,500,000. 

PROVIDENCE,  R.  I.— The  Narragansett  El.  Ltg.  Co.  has  begun  work 
on  the  construction  of  a  substation  to  be  located  on  Roger  Williams 
Avenue,  to  distribute  electricity  in  that  section  of  the  city. 

SPARTANBURG,  S.  C— The  City  Council  has  granted  a  franchise  to 
J.  P.  Wood  to  install  and  operate  an  electric-light  plant. 

HALLS,  TENN.— The  property  of  the  Halls  Lt.,  Wtr.  &  Ice  Co.  has 
been  purchased  by  James  Z.  George,  of  Memphis,  Tenn.  Extensive  im- 
provements will  be  made  to  the  system,  including  the  installation  of  a 
new  dynamo,  enlarging  the  capacity  of  the  ice  plant  and  laying  new 
water  mains. 

KNOWILLE,  TENN. — The  Tennessee  Exploration  Co.,  it  is  reported, 
is  considering  plans  for  the  construction  of  a  hydroelectric  power  plant 
on  Holston  River  for  the  purpose  of  generating  electricity  to  operate  a 
large  zinc  factory  which  it  contemplates  building  in  Mascot,  Tenn. 

SPARTA,  TENN.— The  Great  Falls  Pwr.  Co.  has  purchased  the  prop- 
erty of  the  Anderson  &  Tubb  Pwr.  Co.,  the  Sparta  Wtr.  Co.  and  the 
Sparta  El.  Lt.  Co.  The  systems  will  be  operated  by  electricity  generated 
at  the  falls. 

DALL.AS,  TEX. — Plans  and  estimates  are  being  prepared  by  Leon 
Paylor,  city  electrician,  for  a  municipal  electric-light  plant.  It  is  pro- 
posed  to   submit  the   question   to   a   vote. 

DALLAS,  TEX. — The  State  Department  has  granted  the  Phoenix 
Constr.  Co.,  of  Hartford,  Conn.,  a  permit  to  do  business  in  Texas.  This 
:onipany  will  do  the  construction  work  for  the  Texas  Lt.  &  Pwr.  Co., 
recently  incorporated  with  a  capital  stock  of  $13,000,000.  A  central 
power  plant  is  to  be  erected  *at  Waco,  to  cost  about  $2,000,000. 

GALVESTON,  TEX.— Proposals  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until  July 
16  for  extension,  remodeling,  etc.,  including  plumbing,  gas  piping,  heating 
apparatus,  electric  conduits,  wiring  system  and  lighting  fixtures,  of  the 
United  States  appraiser's  stores,  Galveston.  Plans  and  specifications  may 
be  obtained  at  the  above  office  or  at  the  office  of  the  custodian,  Galveston. 

GROESBECK,  TEX.— The  Groesbeck  Lt.  Co.  has  sold  its  plant  to 
Ennis  parties.  The  new  owners  are  planning  to  establish  a  day  service 
ind   to  build   an   ice   factory   this   summer. 

PALESTINE,  TEX. — Plans  are  being  considered  for  the  installation 
3f  an  ornamental  street-lighting  system  in  the  business  district,  to  cost 
ibout  $2,000. 

PORT  ARTHUR,  TEX.— Preparations  are  being  made  by  the  Stone 
5:  Webster  Engineering  Corpn.,  Boston,  Mass.,  for  the  construction  of 
m  electric  railway  between  Beaumont  and  Port  Arthur.  It  proposes  to 
:ake  over  the  light  and  power  plant  and  operate  the  plant  and  railway 
system    under    one    corporation. 

ROCKPORT,  TEX. — The  local  electric  light  and  power  plant  and  ice 
Factory  has  been  purchased  by  D.  E.  Savage  and  associates.  Improve- 
ments will  be  made  to  the  electric  plant  and  new  machinery  installed,  at 
i  cost  of  about  $40,000.  The  new  owners  will  also  install  a  foundry  and 
ir.achir.e   shops. 

TEXAS  CITY,  TEX.— The  Texas  City  Terminal  Co.  is  contemplating 
the  construction  of  an  electric  street-railway  system  here. 

OGDEN,  UTAH.— The  Town  Board  has  voted  to  install  an  electric 
street-lighting  system  here.  The  service  will  be  supplied  by  the  Illinois 
Irac.    System. 

OGDEN,  UTAH.— The  Southern  Pacific  Co.  has  appropriated  $125,000 
For  the  installation  of  an  alternating-current  automatic  block  signal  system 
icross  the  Lucin   cut-off.     The  proposed  work  calls  for  the  installation   of 


tlir  allrinatiiiK'Cui  lent  hy»teiii  for  a  <liAtaiicc  of  20  niilco  aci  okit  the  (dls 
in  Salt  Lake  on  the  cant  lide  of  the  treHile  and  approximately  24  mile* 
on  the  we»t  side  of  the  trestle.  Electricity  for  operating  the  ityitcnt 
will  be  supplied  from  the  Southern  Pacific  sliopit  al  Ogden.  A  special 
power  iilunt  will  be  erected  at  Lcmcy,  Utah,  to  provide  power  for  the 
west  end  of  the  system. 

SPOKANE,  WASH.— The  Spokane  &  Inland  R.  K.  Co.  is  planning  to 
build  nn  extension  from  Colfax  to  Pullman,  Wash.,  a  distaiuc  of  about 
IS  miles.  The  Northern  Pacific  railroad  will  be  eiiiiippcd  for  electrical 
operation  from  Pullman  to  Genesee,  Idaho,  and  an  electric  railway  con- 
structed from  Genesee  to  Lewiston,  Idaho.  The  rosi  of  llic  woik  is 
estimated  at  about  $1,500,000. 

BLUKFIELl),  W.  VA.— The  -Appalachian  Pwr.  Co.,  which  was  or- 
ganized to  develop  five  water-power  sites  on  the  New  River,  aggre- 
gating 75,000  hp,  expects  to  have  one  of  these  developments,  of  10,000 
hp,  in  operation  by  Aug.  1,  and  the  second,  of  19,000  hp,  by  Oct.  1. 
The  company  has  placed  contracts  with  the  Roanoke  Ry.  &  Lt.  Co.,  the 
Pocahontas  Consolidated  Collieries  Co.,  the  Virginian-Pocahontas  Coal  & 
Coke  Co.,  tlic  American  Coal  &  Coke  Co.,  the  Zenith  Coal  &  Coke  Co., 
the  Crystal  Coal  &■  Coke  Co.,  the  West  Virginia-Pocahontas  Co.,  the 
Coal  Dale  Mines  and  other  mines  in  the  Pocalionta.',  coal  field.  In  addi- 
tion the  company  has  acquired  the  electric  ligliting,  railway  and  power 
systems  in  the  towns  of  Marion,  Wytheville,  Pulaski,  Bluefield,  Poca- 
hontas, Welch  and  Keystone,  all  within  50  milts  of  the  power  develop- 
ment. The  present  plants  will  be  closed  down  and  electricity  supplied 
from  the  hydroelectric  plants.  High-tension  transmission  lines  are  now 
being  erected  to  the  Pocahontas  field,  Bluefield  and  Roanoke.  A  line 
will  also  be  constructed  to  Martinsville  and  Danville  to  tlic  southeast 
and    to    Saltville. 

APPLETON,  WIS.— The  Wisconsin  Trac,  Lt.,  Ht.  &  Pwr.  Co.  is 
planning  extensions  to  its  gas  and  electric  plants,  including  the  installa- 
tion of  new  equipment,  at  a  cost  of  about  $50,000. 

MADISON,  WIS. — Sealed  bids  will  be  received  by  the  secretary  of 
tlie  speci'al  building  committee  of  the  State  Historical  Society  of  Wiscon- 
sin until  July  23  for  the  electrical  work  for  the  northwest  wing  of  the 
State  Historical  Library  Building.  Plans  and  specifications  may  be  ob- 
tained at  the  office  of  the  secretary. 

RACINE,  WIS. — Sealed  proposals  will  be  received  by  the  special 
building  committee  of  the  County  Board  of  Supervisors,  Racine  County, 
Racine,  addressed  to  C.  E.  Nelsen,  county  clerk,  until  July  8  for  furnish- 
ing material  and  labor  as  follows:  (a)  general  contract;  (b)  plumbing 
contract;  (c)  heating  contract;  (d)  ventilating-fan  equipment;  (e)  tem- 
perature regulation;  (f)  air  washers;  (g)  vacuum  heating  system;  (h) 
electric  installation  contract;  (i)  vacuum  cleaning  equipment,  for  court 
house  building  to  be  erected  in  Racine.  Plans  and  specifications  are  on 
file  at  the  office  of  Bell,  Tyrie  &  Chapman,  architects,  320  Auditorium 
Building,  Minneapolis,  Minn.,  and  at  the  office  of  the  county  clerk. 
Plans  and  specifications  may  be  obtained  from  the  architects,  for  which 
a  deposit  of  $50  will  be  required  for  general  contract,  $35  to  be  refunded 
upon  return  of  same;  for  contracts  (b),  (c),  (d),  (e),  (f),  (g)  and  (h) 
a  deposit  of  $25  will  be  required,  of  w^hich  $15  will  be  refunded  upon  re- 
turn of  plans.     Martin  Christensen  is  chairman  of  committee. 

RICE  LAKE,  WIS.— The  Red  Cedar  Valley  El.  Co.  has  submitted  a 
proposition  to  the  Council  offering  to  install  an  ornamental  street-light- 
ing system  complete  for  $1,965.  The  company  has  also  submitted  a 
bid  for  pumping  water  for  the  city  for  a  period  of  five  years,  upon  the 
basis  of  the  present  equipment,  with  an  additional  electric  pump  at  the 
city  pumping  plant  to  be  furnished  by  the  company,  at  $3,200  per  annum. 

PENTICTON,  B.  C,  CAN.— Tenders  will  soon  be  asked  by  the  Munici- 
pal Council  for  a  200-hp  Diesel  engine  for  the  municipal  electric-light 
plant. 

BROCKVILLE,  ONT.,  CAN.— The  municipal  gas  and  light  commit- 
tee has  recommended  that  a  number  of  additional  electric  incandescent 
lamps  be  erected,  many  of  which  will  replace  gas  lamps  now  in  use. 
T.  H.  Bryson  is  city  engineer. 

FORT  FRANCES,  ONT.,  CAN.— The  City  Council  is  considering  the 
question  of  establishing  a  municipal  electric-light  plant.  It  is  proposed 
to  develop  the  Whitehorse  Rapids,  about  20  miles  north  of  the  town, 
which  would  be  placed  under  the  control  of  the  Hydro-Electric  Commis- 
sion. 

WOODSTOCK,  ONT.,  CAN.— Sealed  tenders  will  be  received  by  N. 
E.  Birtch,  county  clerk,  Woodstock,  until  July  5  for  wiring  the  county 
court  house.  Plans  and  specifications  can  be  seen  at  the  office  of  the 
county  clerk. 

VERDUN,  QUE.,  CAN.-JSealed  tenders  will  be  received  by  G.  A. 
Ward,  secretary  and  treasurer.  Town  Hall,  Verdun,  until  July  1  for 
furnishing  and  installing  two  300-hp  water-tube  boilers.  Specifications 
may  be  obtained  on  application  to  Herfry  Hadley,  Jr.,  town  engineer. 

BATTLEFORD,  SASK.,  CAN.— By-laws  have  been  passed  by  the 
Council  appropriating  $100,000  for  water-works,  sewers  and  extension  to 
the   electric-light   plant. 

GUADALAJARA,  JALISCO,  MEX.— The  Mexican  Tel.  &  Teleg.  Co. 
has  been  granted  a  concession  by  the  city  of  Guadalajara  to  install  an 
entirely  new  telephone  system  with  underground  wires  throughout  the 
city,  to  cost  about  $250,000.  The  company  is  planning  to  connect  Vera. 
Cruz  on  the  east  coast  with  Manzanillo  on  the  west,  giving  long-distance 
service   between   the   two   cities,   and  connecting   important   cities   between. 
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Ne^v  Industrial  Companies 

THE  AERO  FIRE  ALARM  COMPANY,  of  Jersey  City,  N.  J.,  has 
been  chartered  with  a  capital  stock  of  $100,000  by  L.  McKee,  C.  A.  Hand 
and  \V.  H.  Brearley,  Jersey  City,  N.  J.  The  company  proposes  to  manu- 
facture  automatic    fire   alarms,   signals,   etc. 

THE  AJAX  INSULATED  WIRE  COMPANY,  of  Rowland  Mills,  N.  J., 
has  been  incorporated  with  a  capital  stock  of  $150,000  to  manufacture 
wire  products.  The  incorporators  are:  F.  J.  Gardenshire,  J.  V.  Bronn, 
New  York;  C.  A.  Wolle  and  G.  \V.  Wolle,  Bethlehem,  Pa.,  and  R.  R. 
Beam,   Newark,   N.  J. 

THE  ERIE  ELECTRIC  CONTRACTING  COMPANY,  of  Bridgeport, 
Conn,,  has  filed  articles  of  incorporation  with  the  Secretary  of  State. 
The  officers  are:  Daniel  P.  Bergheimer,  president;  James  A.  Byrne,  vice- 
president,  and  Peter  C.  Schutruni,  secretary  and  treasurer,  all  of  New 
York,    N.    Y. 

THE  HIRSCH  ELECTRIC  MINE  LAMP  COMPANY,  of  Camden, 
N.  J.,  has  been  incorporated  by  J.  A.  MacPeak,  C.  U.  Martin  and  F.  R. 
Hansell,  all  of  Camden.  The  company  is  capitalized  at  $300,000  and 
proposes    to    manufacture    electric    lamps,    storage    batteries,    motors,    etc. 

THE  HOBART  ELECTRIC  MANUFACTURING  COMPANY,  of 
Toledo,  Ohio,  has  been  incorporated  with  a  capital  stock  of  $20,000  by 
A.  T.  Raynor,  W.  F.  Runkle,  Henry  Hoppenburg,  E.  M.  Hoppenburg 
and   James   Long. 

THE  KENT  ELECTRICAL  MANUFACTURING  COMPANY,  of 
Seattle,  Wash.,  has  been  incorporated  with  a  capital  stock  of  $5,000  by 
George  Schuirmann,  E.  W.  Bereiter  and  E.  R.  Ingersoll. 

THE  NATIONAL  AUTOMATIC  ELECTRICAL  SUPPLY  COM- 
PANY, of  New  Orleans,  La.,  has  been  chartered  with  a  capital  stock  of 
$10,000  for  the  purpose  of  dealing  in  electrical  supplies,  etc.  The  offi- 
cers are:  Edwin  H.  McFall,  president;  Charles  A.  Thiel,  vice-president, 
and  Joseph   R.    Behrens,   secretary  and   treasurer. 

THE  NEW  JERSEY  ELECTRIC  PROTECTION  COMPANY,  of 
Newark,  N.  J.,  has  been  incorporated  with  a  capital  stock  of  $50,000  to 
deal  in  fire  alarms  by  M.  M.  Mullin,  119  Plane  Street;  William  P. 
Brady  and  Joseph  Biddall,   776  Broad  Street,  all  of  Newark,  N.  J. 

THE  RIDER  LAMP  COMPANY,  of  New  York,  N.  Y.,  has  been  in- 
corporated with  a  capital  stock  of  $50,000  to  manufacture  lamps.  The 
incorporators  are:  G.  S.  Rider,  Brooklyn;  I".  Mathesius,  Jr.,  and  W.  IT. 
Fischer,   New   York. 


Trade  Publications 


New  Incorporations 

FLORENCE,  ARIZ. — The  Florence  Improvement  Co.  has  been  incor- 
porated with  a  capital  stock  of  $300,000  for  the  purpose  of  operating 
an  electric  light  and  power  plant,  gas  plant,  water-works  and  electric 
street-car  line  in  Florence.  The  directors  are:  R.  G.  Arthur  and  W.  E. 
Williams,   Douglas,   Ariz. 

LAKE  VILLAGE,  ARK.— The  Lake  Village  Lt.  &  Pwr.  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $7,000.  R.  B.  Cloffett  is 
president   and  John    G.    B.   Sims  secretary. 

LITTLE  ROCK,  ARK.— The  Little  Rock  &  Argenta  Ry.  Co.  has  been 
incorporated  by  A.  C.  Read,  M.  W.  Fleming,  W.  D.  Cammack  and  S.  L. 
White.  The  company  is  capitalized  at  $100,000  and  proposes  to  build  an 
electric   railway   from   Little   Rock   to   Argenta. 

WILMINGTON,  DEL.— The  Continental  Publfc  Service  Co.  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $50,000,000  under  the 
laws  of  the  State  of  Delaware.  The  company  is  authorized  to  do  a  general 
utility  business,  construct  and  operate  railways,  electric-light  and  gas 
plants,  etc.  It  is  reported  that  the  company  will  take  over  a  number  of 
public  utility  concerns.  The  incorporators  are:  E.  E.  McW'hiney,  William 
J.  Maloney  and  Norman  Coffin,  all  of  Wilmington,  Del. 

ATLANTA,  GA. — The  Atlanta  &  Macon  Railway  Co.  has  been  in- 
corporated with  a  capital  stock  of  $100,000  for  the  purpose  of  building 
an  electric  railway  between  Atlanta  and  Macon.  The  incorporators  are: 
W.  D.  Seahan,  Kennatt  Cowan,  S.  Bullard,  W.  J.  Massee,  James  M. 
Brannen   and   others. 

CHICAGO,  ILL.— The  American  Public  Utilities  Co.,  of  Chicago,  111., 
has  filed  articles  of  incorporation  under  the  laws  of  the  .'^tate  of  Dela- 
ware. It  is  capitalized  at  $40,000,000  and  proposes  to  construct  and 
operate  natural  gas,  artificial  gas  and  electric  plants  and  street  rail- 
way systems;  also  to  manufacture  globes,  chandeliers,  brackets,  etc.,  and 
to  form  companies  to  do  all  kinds  of  business.  The  incorporators  are: 
Paul  A.  NeufFer,  Harry  H.  Phillips,  Charles  J.  Horn  and  Burrell  J. 
Cramer,  all   of  Chicago,  and  William   J.   Maloney,   of  Wilmington,    Del. 

FORT  WbVYNE,  IND.— The  Chicago,  Gary  &  Fort  W)ayne  R.  R.  Co. 
has  been  incorporated  in  Indiana  with  a  capital  stock  of  $50,000  to  build 
an  electric  railway  165  miles  long  to  connect  Fort  Wayne,  Warsaw, 
Plymouth,  Laporte,  Gary  and  intervening  towns.  The  directors  are: 
Alexander  C.  Miller,  Chicago,  111.,  president;  F.  H.  Wood,  L.  E.  Under- 
wood,  \.   A.  Miller  and   Cliarles   W.   Chase. 

PARKER'S  PRAIRIE,  MINN.— The  Eastern  Farmers'  Tel.  Co.  has 
been  organized  with  a  capital  stock  of  $9,000.  W.  H.  Smith  is  president 
and    A.    B.    Rosenquist    secretary    of   the    company. 


LIGHTING  FIXTURES.— A  7-in.  x  9-in.  card  sent  through  the 
mails  by  the  F.  W.  Wakefield  Brass  Company,  Vermilion,  Ohio,  tells 
of    its   lighting   fixtures   in   short,   pointed   sentences. 

TRANSFORMERS— The  Central  Electric  Company  has  issued  an 
attractive  bulletin.  No.  4938,  devoted  to  its  type  H  transformers,  which 
.•-uperscdes  a   previous   bulletin  on   the   same  subject. 

CONDUITS.— The  Central  Tube  Company.  Lewis  Building,  Pitts- 
burgh, has  issued  a  booklet-  in  which  are  listed  and  described  various 
forms    of   conduit    for    protecting    electrical    conductors. 

CLUSTERS.— The  F.  Bissell  Company,  226  Huron  Street,  Toledo, 
Ohio,  is  sending  out  a  four-page  folder  on  its  "security"  cluster,  with 
an  illustration,   description,   list  price  and   distribution  curve. 

STEAM  ENGINES.— A.  L.  Ide  &  Sons,  Springfield,  111.,  has  issued 
Bulletin  No.  20,  in  which  their  valve  engine  is  briefly  described  and 
illustrated  with  many  diagrams.  The  bulletin  contains  a  page  of  specifi- 
cations. 

LABORATORY  APPARATUS.— Circular  No.  30,200  of  the  Iloltzer- 
Cabot  Electric  Company,  Brookline,  Mass.,  has  as  its  subject  special 
apparatus  for  electrical  laboratory  demonstration,  with  illustrations  and 
descriptions. 

TURBINES. — The  Kerr  Turbine  Company,  Wellsville,  N.  Y.,  in  its 
liulletin  No.  24  gives  information  with  respect  to  the  steam  turbines 
for  belt  drive,  illustrations  and  descriptions  being  included  of  two  recent 
installations. 

WATER  HEATER.— The  Cutler  Heater  Company,  143  Second  Street, 
San  Francisco,  has  issued  illustrated  catalogs  devoted  to  electric  water 
heaters  ranging  in  output  from  0.75  gal.  per  minute  to  60  gal.,  kept  hot 
continuously. 

MOTORS. — Bulletin  No.  18  of  the  Century  Electric  Company,  Nine- 
teenth and  Olive  Streets,  St.  Louis,  Mo.,  refers  to  single-phase,  constant- 
speed  motors.  The  catalog  is  comprehensive  and  well  illustrated,  with  a 
number  of  curves  and  diagrams. 

SWITCHES. — The  Detroit  Fuse  &  Manufacturing  Company,  Detroit, 
Mich.,  has  issued  Bulletin  No.  25,  showing  cuts  of  its  iron-clad  fused 
switches  in  operation  and  also  its  three-phase  motor  starter.  A  price 
list  is  given  on  the   fourth  page  of  the  folder. 

STORAGE  B.\TTERIES.— The  Niagara  Lead  &  Battery  Company, 
Niagara  Falls,  N.  Y.,  devoted  its  Bulletin  No.  20  to  stationary  types  for 
telephone,  telegraph  and  other  service.  A  number  of  tables  containing 
essential  data  on   the   subject   matter  are   included. 

BOILER  APPLIANCES.— Four  four-page  leaflets  from  the  Pratt  & 
Cady  Company,  Hartford,  Conn.,  have  as  their  subjects  boiler  safety 
appliances,  regrinding  swing  check  valves,  globe  and  angle  valves,  and 
asbestos-packed  cocks,   which   are   illustrated  and   described. 

INSTRUMENTS. — A  recently  issued  bulletin  of  the  General  Electric 
Company  (No.  4949)  refers  to  direct-current  portable  instruments,  de- 
signed for  laboratory  and  general  testing  purposes.  This  line  of  instru- 
ments  includes  ammeters,   voltmeters,   milli-ammeters   and   milli-voltmeters. 

TRANSFORMERS.— Descriptive  Leaflet  2496  of  the  Westinghouse 
Electric  Manufacturing  Company  describes  out-door  type,  oil-insulated, 
self-cooling  transformers  of  the  same  construction  as  those  built  for 
indoor  service  with  the  additional  features  necessary  for  installation  out- 
doors. 

ELECTRIC  FURNACES.— Bulletin  No.  10  of  the  Hoskins  Manufac- 
ing  Company,  453  Lawton  Avenue.  Detroit,  Mich,  deals  with  an  elec- 
tric muffle  furnace  for  the  efficient  heat-treatment  of  tool  steels,  both 
carbon  and  high-speed.  Information  of  the  construction,  operation  and 
maintenance    of   these    furnaces  is   given. 

TR.\NSFORMERS.— The  Moloney  Electric  Company,  St.  Louis,  Mo., 
has  published  a  handsome  catalog  on  its  high-efficiency  transformers. 
The  logical  arrangement  of  the  subject  matter,  the  excellent  cuts  and 
diagrams  and  the  clear,  succinct  manner  of  presentation  combine  to  make 
this  catalog  of  interest  and  value  to  the  prospective  purchaser.  .A  table 
of  resistance,  reactance  and  impedance  of  circuits  for  different  sizes  of 
wire  is  included. 


Business  Notes 


THE  BOSCH  MAGNETO  COMPANY,  New  York,  has  offered  a 
silver  trophy  to  be  presented  to  the  most  consistent  performance  in  the 
amateur  motorcycle  championship  races  to  be  run  at  Columbus,  Ohio, 
from   July    17   to   21. 

GODINEZ  &  MARSHALL. — Messrs.  F.  Laurent  Godinez  and  Albert 
Jackson  Marshall  have  opened  an  office  at  123  Duncan  Avenue,  Jersey 
City,  N.  J.,  where  they  will  conduct  business  as  consulting  lighting  spe- 
cialists. Both  of  these  engineers  have  been  prominently  identified  with 
tlie  Illuminating  Engineering  Society.  At  its  headquarters  the  firm 
will  maintain  a  research  laboratory  and  experimental  station  for  allied 
public  service  corporations,  formerly  conducted  by  Mr.  Godinez,  who 
has  acted  in  an  advisory  capacity  for  many  large  combination  gas  and 
electric   properties. 
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1.029.590.  AUTOMATIC  SWITCH ;  F.  E.  Clement.  WnshinKton.  I).  C. 
App.    filed  Oct  26.    1907.     Telephone  cxchanKe   tnlkiuK  ciniiits. 

1.029.591.  ELKCTRUAI.  SWITCIIINC.  AIM'ARATUS  KOR  TEIJv 
PIKINE  SYSTEMS;  K.  E.  t  Icinent,  WashinRton,  D.  C.  App.  filed 
.Ian.   6,   1906.      OesiKti  of  an   aulomalic  switch-unit. 

1,029.503.  CONNECTING  CIRCUIT  VOR  MAGNETO  TEI.EPHONE- 
EXtllANC.E  SYSTE.M;  E.  II.  Colpitis.  East  OrnnKc,  N.  J.  App. 
filed  Sept.  15,  1910.  Cuiiinmn  clear-out  signal  lor  a  pair  of  connected 
subscribers. 

1.02'»,640.  ADJCSTABI.E  SUPPORT  FOR  TELEPHONE  RECEIV- 
ERS; H.  C.  Schwager,  Omaha.  Neb.  App.  filed  Pec.  16.  1911.  For 
a  desk  stand. 

1,029.6-t').  Al'T(>M.-\TIC  RINGING  SYSTEM;  A.  II.  Wiess,  Wilmette, 
111.     .-Xpp.   filed  AuR.    17,   1910.     Intermittent  telephone  calling  signal. 

1.029.675.  FLOOR  TREAD;  F.  Erlach,  Iron  Mountain.  Mich.  App.  filed 
March   23,    1912.      Burglar-alarm   device. 

1.029.676.  ELECTRICAL  SWITCH;  A.  J.  GilTord,  Worcester,  Mass. 
App.   filed   March   5,   1909.     For  double-circuit  ignition  systems. 

1.020.698.  ELFCTRIC-RAILWAY  SYSTEM:  H.  W.  Leonard,  Bronx- 
ville.  N.  Y.  App.  filed  April  1,  1905.  Combination  of  low-tension 
and    high-tension  service.      (107   claims.) 

1.029.721.  TERMINAL  FASTENING;  A.  Schmidt,  Flint,  Mich.  App. 
filed   Nov.    27,    1911.      Conductor  clip   for   spark-plug,   etc. 

1.029.723.  ELECTRIC  CIG.NR  LIGHTER;  D.  E.  Shea,  Williainsport.  Pa. 
App.   filed  Oct.   17,    1910.      Ignition  of  burning  fluid. 

1.029.724.  TELEPHONE  REPEATER;  F.  T.  Shuhert,  Portland,  Ore. 
App.  filed  Tan.  27,  1911.     Made  reversible  by  artificial  lines. 

1.029.728.     RAILWAY    SIGNAL:    T.    D.    Taylor,    Edgewood    Park,    Pa. 

Api.  filed  .Tuly   16,    1910.     Electric-motor-driven  semaphore. 
1,029,743.     METERING    SYSTEM:     F.    Conrad    and    W.    M.    Rradshaw, 

Swissvale    and     Wilkinsburg,    Pa.       App.     filed    June    4,     1906.       For 

measuring  energy  supplied  from  several  sources. 


1,030,091 — Transformer. 


1,029,750.  ELECTRICAL  PENDENT  SWITCH:  H.  D.  Gortner,  Colo- 
rado Springs,  Col.  App.  filed  July  12,  1911.  Two-part  ball  with 
transversely  movable  operator. 

1,029,753.  CIRCUIT  INTERRUPTER;  F.  W.  Harris,  Wilkinsburg,  Pa. 
App.  filed  Aug.    15,   1911.     Auxiliary  tripping  device. 

1,029  770.  OPERATING  DEVICE  FOR  STREET  INDICATORS;  P.  T. 
Spindler,  Chicago,  111.  App.  filed  July  3,  1911.  Contact  device  on 
the  trolley  wire. 

1,029,787.  ELECTRIC  ARC  LAMP  FOR  SEARCHLIGHTS,  PRO- 
JECTORS AND  THE  LIKE;  H.  Beck,  Meiningen,  Germany.  App. 
filed   Dec.   12,   1911.     An  indifferent  gas  protects  a   positive  electrode. 

1,029,811.  SIGNALING  APPARATUS;  E.  H.  Long,  Los  Angeles,  Cal. 
App.  filed  May  24,  1909.     Fire-alarm  service,  etc.   (Forty-three  claims.) 

1.029.850.  X-RAY'  TUBE;  E.  W.  Caldwell,  New  York,  N.  Y.  App. 
filed  March   13,   1909.     For  radiographic  work. 

1.029.851.  INCANDESCENT  MULTIPLE-CIRCUIT  ELECTRIC 
LAMP;  C.  Carangelo,  Delta  Barrage,  near  Cairo,  Egypt.  App.  filed 
Sept.   14,   1910.      Support  for  metal  filaments. 

1,029,861.  ELECTRICAL  HAIR  AND  SCALP  TREATING  INSTRU- 
MENT; H.  C.  Folger,  Somerville,  Mass.  App.  filed  Sept.  29,  1910. 
For  combing  and  drying  the  hair. 

1.029.885.  ELECTRODE  FOR  PRODUCING  GAS  REACTIONS  BY 
MEANS  OF  THE  ELECTRIC  ARC;  H.  Pauling,  Gelsenkirchen, 
Germany.  App.  filed  Oct.  24,  1911.  For  producing  nitric  oxides,  etc.; 
water-cooled. 

1.029.886.  ELECTRIC  FURNACE  FOR  PRODUCING  GAS  REAC- 
TIONS: H.  Pauling,  Gelsenkirchen,  Germany.  Apt-,  filed  Oct.  24, 
1911.      Water-cooled   igniting   electrodes   and   main    ele-'.  trodes. 


1,029,956.  SIGNAL  BOX;  N.  II.  Sure,  Nccdham,  Mass.  App.  I, led 
July  22,   1910.     Porcelain  support   for  the  contacts  in  lirc-alarin   boxes. 

1.029,965.  PROCESS  OF  ELECTROPLATING;  J.  W.  Aylsworih,  East 
Orange,  N.  J.  App.  filed  Nov.  IS,  1910.  The  article  ia  burnished  by 
pulp  while  plating. 

1.029.974.  CONTROLLING  MEANS  FOR  ELECTRIC  CIRCUITS;  G. 
A.  Buriiham,  Saugus,  Mass.  App.  fdcd  Dec.  22,  1911.  For  furni.sh- 
ing  incandcscent-ianip  service   from  an  arc-lamp  system. 

1.029.975.  RE(;ULATOR  FOR  LIQUID  BOILERS;  A.  Carpenter,  Ta- 
coma,  Wash.  App.  filed  Nov.  15,  1910.  Automatic  temperature  regu- 
lator. 

1.029,980.  INSULATOR;  J.  Ellis.  Salem,  Mo.  App.  filed  Dec.  23,  1911. 
Grooved  block  of  insulating  material. 

1,030,013.  DYNAMO-ELECTRIC  MACHINE;  H.  11.  Ralston.  Norwood 
Ohio.  App.  filed  May  31,  1907.  Locking  commutator  necks  to  the 
bars. 

1,030,025.  THERMOSTATIC  DEVICE;  T.  H.  Smith.  Peckskill.  N.  Y. 
Apj).   filed   Sept.   9,   1910.     Temperature  alarm. 

1,030,030.  TIME-ELEMENT  CIRCUIT-BREAKER;  H.  A.  Steen,  Mil- 
waukee, Wis.     App.  filed  Feb.  1.  1911.     Electromagnetic. 

1.030.036.  SADIRON;  A.  H.  and  C.  P.  Waage,  Chicago,  111.  App. 
filed  July  28,   1911.     Sectional  heater. 

1.030.037.  AUTOMATIC  RINGING  SYSTEM;  A.  H.  Weiss,  Wilmette, 
111.     App.  filed  Aug.   17,   1910.     Telephone  signal. 

1.030.038.  AUTOMATIC  RINGING  SYSTEM;  A.  H.  Weiss,  Wilmette, 
111.  App.  filed  Aug.  17,  1910.  Common-battery  telephone;  party 
line. 

1.030.039.  AUTOMATIC  RINGING  SYSTEM;  A.  H.  Weiss,  Wilmette, 
Wis.     App.  filed  Aug.   17,   1910.     Party-line  telephone,  etc. 

1,030040.  SWITCHBOARD;  W.  F.  Weyrauch,  Chicago,  111.  App.  filed 
Oct.    16,    1911.      For  taking  up  slack  in  the   switch  cords. 

1,030,041.  DYNAMO-ELECTRIC  MACHINE;  R.  B.  Williamson,  Mil- 
waukee, Wis.  App.  filed  Nov.  20,  1909.  Self-starting  synchronous 
motor. 

1,030,045.  CONTACT  DEVICE;  E.  L.  Aiken,  East  Orange,  N.  J.  App. 
filed  July    16,   1904.     Coin-controlled  device. 

1,030,050.  SYSTEM  OF  CONTROL;  L.  E.  Bogen,  Milwaukee,  Wis. 
App.  filed  April  19,  1909.  Protective  device  operated  by  sympathetic 
vibrations. 

1,030,053.  PL.XTING  MACHINE;  S.  C.  Catlin,  Bloomfield,  N.  J.  App. 
filed  Sept.    19,  1911.     Rotating  basket  type. 

1.030.060.  AERIAL  ELECTRIC  LINE;  W.  Ellingen,  Cologne-Linden- 
thal,   Germany.     App.   filed  March  9,    1912.      Spaced,   sagged  wires. 

1.030.061.  DYNAMO-ELECTRIC  MACHINE;  B.  Elshoff,  Cincinnati, 
Ohio.     App.  filed  Sept.  14,  1905.     Commutator-bar  fastening. 

1,030,067.  AUTOMATIC  BURGLAR  ALARM;  W.  W.  Erwin,  New 
York,   N.    Y.     App.   filed   Nov.   26,    1909.      Cord;   circuit   operation. 

1,030,089.  PARTY-LINE  TELEPHONE  SYSTEM;  W.  W.  Hawkins, 
Cleveland,  Ohio.     App.  filed  May  10,  1906.     Harmonic  selection. 

1,030,091.  TRANSFORMER;  J.  L.  Johnson,  Milwaukee,  Wis.  App. 
filed  Sept.  24,   1910.     Oil-cooled  and  ventilated. 

1,030,095.  CORE  STRUCTURE  FOR  DYNAMO-ELECTRIC  MA- 
CHINES; E.  R.  Knight,  Norwood,  Ohio.  App.  filed  June  7,  1909. 
Induction  motor  with   reinforced  core. 

1.030.101.  LAMP  SOCKET;  W.  S.  McLewee,  Yardley,  Pa.  App.  filed 
C)ct.  28,   1910.     Lamp  sleeve,   cap  and  switch-body. 

1.030.102.  ELECTRIC  SWITCH;  W.  S.  McLewee,  Yardley,  Pa.  App. 
filed  Oct.   28,  1910.     Boxlike  lamp  socket. 

1.030.103.  TREATMENT  OF  BRINE;  G.  W.  Malcolm  and  F.  T.  Mun- 
ton,  Davenham  and  Winsford,  England.  App.  filed  Oct.  26,  1908. 
Electrolytic  removal  of  the  calcium  and  magnesium  salts. 

1,030,124.  STEERING-POST  SWITCH;  J.  G.  Perrin,  Plattsburg,  N.  Y. 
App.   filed   Jan.   3,    1911.      For   automobiles,  etc. 

1,030,178.  APPARATUS  FOR  THE  ELECTRICAL  PRODUCTION  OF 
LIGHT;  P.  C.  Hewitt,  New  York,  N.  Y.  App.  filed  April  11,  1898. 
Mercury-vapor   lamp. 

1,030,181.  AUTOMATIC  SIDE-TRACKING  SECTIONALIZER  FOR 
ELECTRIC  TRANSMISSION  SYSTEMS;  F.  C.  Hirdler,  Oklahoma, 
Okla.     App.  filed  Dec.   13,  1910. 

1,030,185.  ELECTRIC  SWITCH;  A.  Jacobson,  Lanesville,  Mass.  App. 
filed   Dec.   4,    1911.     Knife-blade  switch   for  two  sets  of  batteries. 

1.030.195.  MOTOR  CONTROLLER;  A.  J.  Loguin,  West  Allis,  Wis. 
App.  filed  March  27,  1911.  Protective  device  for  induction  potential 
starters. 

1.030.196.  BURGLAR  ALARM;  G.  H.  Lucier,  St.  Paul,  Minn.  App. 
filed  June  2,   1911.   Lock-bolt-operated. 

1.030.197.  SELECTIVE  SIGNALING  SYSTEM;  J.  McFell,  Chicago, 
111.  App.  filed  May  17,  1909.  Interconnected  single-wire  common- 
battery   system. 

1,030,207.  ELECTRIC  SWITCH;  J.  J.  Rawlings,  Putney,  London,  Eng- 
land, and  G.  Sweetser,  Upper  Norwood,  London,  England.  App. 
filed  Feb.  25,   1911.     Automatic  bow-spring  snapover. 

1,030,240.  MECHANI"M  FOR  ELECTRICALLY  TRANSMITTING 
AND  REPRODUJING  IMAGES;  G.  E.  Hoglund,  Chicago,  111.. 
App.   filed  April    It,   1910.      Silenium   cells  and   synchronous   shutters. 

1,030,262.  GAS  OR  V^vPOR  ELECTRIC  APPARATUS;  P.  C.  Hewitt 
ar.d  N.  W.  Rogers,  New  York  and  Mount  Vernon,  N.  Y.  App.  filed 
March  23,  1901.  Supplemental  starting  electrode.  (Fifty-eight 
claims.) 

1,030,265.  PORTABLE  CASH-BOX;  J.  Pallweber,  Manheim,  Germany. 
App.   filed  March  28,   1911.     Alarm  attachment. 


BINOINGSECT.     JUNl2,980 


/ 


TK 
1 

V.59 

Engin • 


Electrical  world 


CTIGIN  STORAGE 

PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 

UNIVERSITY  OF  TORONTO  LIBRARY 


